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?.3(/'0/! -+! BRNLm`"EI! H/! ?5+(6! 54! -*2*'+)*,'! -x/T?./((*,'! -/! BHop! /'! ?.3(/'0/! -/!

BRNLm`"E!(+EEU./!+'/!(*E'45*(4)*,'!-*./0)/! *').40/55+54*./!-4'(!5/(!N%!&'4!0/!.30/?)/+.I!

H4'(!+'!(/0,'-!)/2?(6!',+(!2,').,'(!>+/!5/!BRNLm`"E!*'1*X/!54!0,554X,.4)*,'!/')./!5/(!

5Z2?1,0Z)/(!R!V,55*0+54*./(!1/5?/.!cRJFf!/)!5/(!5Z2?1,0Z)/(!%!cN%fI!N/!BRNLm`"E!X5,>+/!

5x40)*D4)*,'!-/(!RJF!/)!54!-*VV3./'0*4)*,'!-/(!N%!/'!?54(24X54()/(!-4'(!+'!2,-U5/!-/!0,`

0+5)+./!4+),5,E+/!RJF`N%!232,*./(!'$#&'()%I!9'V*'6!',+(!0,'V*.2,'(!'$#&'&%!0/(!.3(+5)4)(!!

/'!2,').4')!>+/! 5/(!?4)*/')(! ).4'(?54')3(!.3'4+T! ).4*)3(!?4.!BRNLm`"E!?.3(/')/')!+'/!

?5+(!V4*X5/!?.,?,.)*,'!-/!N%!/VV/0)/+.(!c232,*./(!/)!?54(24X54()/(f!0*.0+54')(!4*'(*!>+/!

-/!RJF!40)*D3(!cRJF!OHAy"BQ8yf!?4.!.4??,.)!4+T!?4)*/')(!).4*)3(!?4.!B7"I!L+!),)456!',(!

.3(+5)4)(!(+EEU./')!-/+T!2,-/(!-C40)*,'!,.*E*'4+T!?/.2/))4')!4+!BRNLm`"E!-/!0,').G5/.!

/VV*040/2/')!5/(!.3?,'(/(!1+2,.45/(!455,E3'*>+/(!c*f!?4.!(,'!40)*,'!(+.! ! 54!04?40*)3!-/!

(30.3)*,'! -C"E! -/(! N%! /VV/0)/+.(! /T?.*24')! 5/! BHop6! /)! -,'0! /'! ?4.)*0+5*/.! -/(!

?54(24X54()/(!24*(!3E45/2/')!c**f!?4.!(,'!40)*,'!!(+.!54!!(Z'4?(/!RJF`N%!?/.2/))4')!-/!

-*2*'+/.! 5C40)*D4)*,'! -/(! RJF! /)! -C*'1*X/.! 54! -*VV3./'0*4)*,'! )/.2*'45/! -/(! N%I! B/(!

.3(+5)4)(! ,+D./')! -/(! ?/.(?/0)*D/(! )13.4?/+)*>+/(! /'! ).4'(?54')4)*,'!24*(! 3E45/2/')!

-4'(!5/!-,24*'/!-/!5C4+),*22+'*)3I!!

!

!
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.3'45/! 01.,'*>+/! 4+! ()4-/! )/.2*'45I! O4.! 0,2?4.4*(,'! 4D/0! 5/(! 4+)./(! ).4*)/2/')(!

c132,-*45Z(/6! -*45Z(/! ?3.*),'345/f6! /55/! ,VV./! 4+T! ?4)*/')(! +'/!2/*55/+./! /(?3.4'0/! -/!

D*/!24*(!3E45/2/')!+'/!2/*55/+./!>+45*)3!-/!D*/!cO*')/.!/)!45I6!@bAna!R,'/55*!/)!45I6!@bAAa!

d,5V/!/)!45I6!A;;;fI!#45E.3!-/(!?.,E.U(!0,'(*-3.4X5/(!.345*(3(!4+!0,+.(!-/(!mb!-/.'*U./(!

4''3/(6! ! 54! ).4'(?54')4)*,'! ! .3'45/! 0,'()*)+/! ),+W,+.(! -/! ',(! W,+.(! +'! -3V*!

*22+',5,E*>+/6! '30/((*)4')! 5/! ./0,+.(! ?/.24'/')! Y! -/(! )13.4?/+)*>+/(!

*22+',(+??./((*D/(!5,+.-/(6!(,+.0/(!-C+'/!*2?,.)4')/!2,.X*`2,.)45*)3I!!!

!

/ ?  @$"88"*A *5<8& * &##:'>4>9&B:"C*8>$%")*"'*D$<)"'%"*
'

NC*2?54')4)*,'!-+!E./VV,'!D4!-305/'01/.!5C40)*D4)*,'!-+!(Z()U2/!*22+'*)4*./!-+!?4)*/')!

./0/D/+.!04.! *5!(/.4!./0,''+!0,22/!]!3).4'E/.!^I!N/(!455,`4')*EU'/(!(,')! 5/(!2,530+5/(!

?,.)3/(!?4.!5/!E./VV,'6!04.40)3.*()*>+/(!-+!-,''/+.6!>+*!(/.,')!./0,''+/(!0,22/!]!','`

(,*!^!?4.! 5/!(Z()U2/! *22+'*)4*./!-+!./0/D/+.!/)! *'-+*.,')!(,'!40)*D4)*,'I!B/55/`0*!4+.4!

?,+.!,XW/0)*V!-/!-3).+*./!5/!E./VV,'!/'!5C4X(/'0/!-C*')/.D/')*,'!)13.4?/+)*>+/I!NC4))4>+/!

-+! (Z()U2/! *22+'*)4*./! -+! ./0/D/+.! 0,')./! 5/! E./VV,'! /()! 4??/53/! ./W/)I! 955/! (/!

24'*V/()/!?4.!-/(!53(*,'(!1*(),5,E*>+/(!./(?,'(4X5/(!-C+'/!45)3.4)*,'!-/!54!V,'0)*,'!-+!

E./VV,'I!

L*'(*! 5/! ./W/)! -+! E./VV,'6! >+/! ',+(! 01/.01,'(! Y! ?.3D/'*.6! /()! 54! 0,'(3>+/'0/! c]!54!

-/.'*U./!3)4?/^f!-C+'!?.,0/((+(! 0,,.-,''3!-C40)*D4)*,'!-/! 5C/'(/2X5/!-/(!?4.)/'4*./(!

-+!(Z()U2/!*22+'*)4*./!*''3!/)!4-4?)4)*V6!!-305/'013!?4.!5/(!455,`4')*EU'/(!-+!E./VV,'I!

I!
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N/(! 2,530+5/(! FNL! /)! 5/! E.,+?/! L%Q! (,')! 5/(! ?.*'0*?4+T! 455,`4')*EU'/(! -,')!

]!5C*'0,2?4)*X*5*)3!^! /')./! -,''/+.! /)! ./0/D/+.! -305/'01/! 5C40)*D4)*,'! -+! (Z()U2/!

*22+'*)4*./!-+!./0/D/+.!/)!/').4z'/!+'!./W/)!-+!E./VV,'I!

!

E?E? @$>:D"*.G,*!H<):)*

!

"5!/T*()/!m!E.,+?/(!L%Q!/)!@!?.*'0*?4+T!E.,+?/(!$13(+(I!N/(!4')*EU'/(!L!/)!%!(,')!-/(!

3?*),?/(! E5+0*-*>+/(! c(40014.*-*>+/f! -/! E5Z0,?.,)3*'/(! ,+! E5Z0,5*?*-/(! ?.3(/')(! Y! 54!

(+.V40/! -/! 54! ?5+?4.)! -/(! )*((+(6! /)! /'! ?4.)*0+5*/.! -/(! 3.Z)1.,0Z)/(! /)! -/(! 0/55+5/(!

/'-,)135*45/(I! NC4??4.*/2/')! -+! E.,+?/! /')./! -,''/+.! /)! ./0/D/+.! /()! /'! E3'3.45! 54!

.UE5/I!#

!

E?I? ->4<%:4")*J7.*A*D$&'%&D2:;*244>F2'(&96'")*

!

N/! (Z()U2/! FNL! c>734$# 2"7D%6-("# 4$(';"$f! 4! 3)3! -30.*)! ?4.! P/4'! H4+((/)! /'! A;<o!

cH4+((/)6! A;<ofI! "5! /T*()/! -/+T! 054((/(! -/! 2,530+5/(! FNL!&! 5/(! 2,530+5/(! -/! 054((/! "!

?.3(/')/(! Y! 54! (+.V40/! -/! ),+)/(! 5/(! 0/55+5/(! '+0533/(! /)! 5/(! 2,530+5/(! -/! 054((/! ""!

?.3(/')/(!Y!54!(+.V40/!-/(!0/55+5/(!?.3(/')4).*0/(!-C4')*EU'/6!/)!-/!V4i,'!*'-+0)*X5/!Y!54!

(+.V40/! -/(! 5Z2?1,0Z)/(! R! 40)*D3(! /)! -/(! 0/55+5/(! /'-,)135*45/(! ?.*'0*?45/2/')I! L!

5C301/55/!-C+'! *'-*D*-+6!0/(!2,530+5/(!14+)/2/')!?,5Z2,.?1*>+/(!,')!?,+.! V,'0)*,'!-/!

?.3(/')/.!-/(!?/?)*-/(!4')*E3'*>+/(!4+T!5Z2?1,0Z)/(!RI!!

N/!(Z()U2/!FNL!?.3(/')/!-,'0!+'/!E.4'-/!-*D/.(*)3!-+!V4*)!-/!@!?.,?.*3)3(!24W/+./(I!N/!

(Z()U2/!FNL!/()!

` 92"C?86$D>&'&!5/(!2,530+5/(!-/!054((/!"!/)!""!(,')!0,-3/(!?4.!).,*(!EU'/(!cL6%6B!/)!

H$6H{6HO! ./(?/0)*D/2/')f6! 0,../(?,'-4')! Y! l! )Z?/(! -/! 2,530+5/(! FNL!

-*VV3./')/(I! B14>+/! *'-*D*-+! /T?.*2/.4! Y! 54! (+.V40/! -/! 0/(! 0/55+5/(! +'!

]!4((,.)*2/')!^! -/!2,530+5/(!FNL6! 0,2?,(3! -C4+!2,*'(!l!2,530+5/(! -/! 054((/! "!

-*VV3./')/(!/)!l!2,530+5/(!-/!054((/!""I!
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` 92"C=2%;.$D>&' &! *5! Z! 4! -/! ?5+(! ?5+(*/+.(! D/.(*,'(! -/! 0140+'! -/! 0/(! EU'/(! /)!

5C/T?./((*,'! -/! 014>+/! 455U5/! /()! 0,`-,2*'4')/I! N4! ?5+?4.)! -/(! *'-*D*-+(! (,')!

13)3.,jZE,)/(! ?,+.! 014>+/! EU'/! -/! B54((/! "! /)! ""6! 0/! >+*! (*E'*V*/! >+/! 014>+/!

*'-*D*-+!0,`/T?.*2/!-/+T!455U5/(!c24)/.'/5!/)!?4)/.'/5f!-*VV3./')(!-/!014>+/!EU'/!

Y!54!(+.V40/!-/!(/(!0/55+5/(!(,*)!A@!2,530+5/(!FNL!-*VV3./')/(!4+!),)45I!

B/?/'-4')!5/(!p!EU'/(!0,-4')!?,+.!5/(!2,530+5/(!FNL!-/!054((/!"!/)!""!(,')!?,.)3(!?4.!5/!

2_2/!01.,2,(,2/I!B14>+/!?4./')! ).4'(2/)).4!-,'0!+'/!0,?*/!c(,*)!+'/!0,2X*'4*(,'!

,.*E*'45/!-/!p!455U5/(!-/!2,530+5/(!FNLf!Y!(,'!/'V4')I!L*'(*!014>+/!/'V4')!?4.)4E/.4!4D/0!

0140+'!-/!(/(!?4./')(!<b|!-/!0,2?4)*X*5*)3I!L+!(/*'!-C+'/!V42*55/6!54!?.,X4X*5*)3!-C+'/!

*-/')*)3!FNL!/')./!V.U./(!,+!(h+.(!/()!-C+'/!014'0/!(+.!mI!!

#45E.3! 0/))/! ).4'(2*((*,'!/'!X5,06! *5! /()! /T)._2/2/')!-*VV*0*5/!-/! ).,+D/.!+'!]!W+2/4+!

FNL!^!c'*"*!+'/!0,2?4)*X*5*)3!?4.V4*)/f!?,+.! 5/(!A@!455U5/(!FNL!-/!014>+/!?4)*/')I!L*'(*6!

-+! V4*)! -/! 0/! ?,5Z2,.?1*(2/6! 5C4??4.*/2/')!FNL! /')./! -,''/+.! /)! ./0/D/+.! /'! E./VV/!

-C,.E4'/! /()! (,+D/')! *2?4.V4*)I! NC3D45+4)*,'! -+! ',2X./! -C*'0,2?4)*X*5*)3(! FNL! /')./!

-,''/+.! /)! ./0/D/+.! 4! .30/22/')! 3)3! .345*(3/! ?4.!d*55*42(! "(# 42*# (+.! +'/! 0,1,.)/! -/!

Ao;AmA!?4)*/')(!E./VV3(!.3'4+T!?,+.! 54!?./2*U./! V,*(!/')./!A;on!/)!@bAl6!Y!?4.)*.!-/(!

V*01*/.(! '4)*,'4+T! 423.*04*'(! :7Q8! ! O(4$!4)!# B)4$8024$(# +$42-8'8# 4$!# N"8"4)6>#

/4(4,48"I! N/+.! 4'45Z(/! (C/()! 0,'0/').3/! (+.! 5C3)+-/! -/! l! EU'/(! FNL!&! L6! %! /)! H$I! N4!

.3?4.)*)*,'!-/(!?4)*/')(! /'! V,'0)*,'!-/! 5/+.!',2X./!-C*'0,2?4)*X*5*)3! 4D/0! 5/!-,''/+.!

3)4*)!0,22/!(+*)!&!o6m|!a!l6p|!a!n|!a!Ap6<|!a!@<6o|!a!@p6A|!/)!A@6p|!?,+.!b6!A6!@6!l6!m6!<!

/)! p! *'0,2?4)*X*5*)3(! ./(?/0)*D/2/')! cd*55*42(! /)! 45I6! @bApfI! L+)./2/')! -*)6! ob|! -/(!

?4)*/')(!,')!4+!2,*'(!lb|!-C*'0,2?4)*X*5*)3!FNL!4D/0!5/+.!-,''/+.I!

!

N/(! *'0,2?4)*X*5*)3(!-/!(Z()U2/!FNL!/')./! 5/!0,+?5/!-,''/+.`./0/D/+.!(,')!Y! 5C,.*E*'/!

-/! 5C40)*D4)*,'! -/(! -*VV3./')(! ?4.)/'4*./(! -+! (Z()U2/! *22+'*)4*./! *2?5*>+4')! Y!

-*VV3./')(!-/E.3(!5/(!.3?,'(/(!-*)/(!*''3/(!/)!4-4?)4)*D/(!c9.5*01!/)!45I6!@bbAfI!!

!

I? !<D>')"*&''<"*

'

N4! .3?,'(/! *''3/6! ?./2*U./! X4..*U./! -/! 5C,.E4'*(2/! 0,')./! 5/(! 4E/')(! ?4)1,EU'/(6! /()!

+'/!.3?,'(/!]!','!(?30*V*>+/!^6!V,.)/!/)!*223-*4)/I'
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%*/'! >+C/55/(! *'*)*/')! 5/(! .3?,'(/(! 455,*22+'/(6! 5C*2?5*04)*,'! -/(! .3?,'(/(! *''3/(! /'!

).4'(?54')4)*,'!/()!2,*'(!0,''+/!>+/!0/55/!-/(!.3?,'(/(!4-4?)4)*D/(!c%.4j4!/)!45I6!@bApfI!

955/(! (,')!?.*'0*?45/2/')!-305/'013/(!?4.! 5/!?.,0/((+(!-C*(0132*/`./?/.V+(*,'!>+*! /()!

+'/!(3>+/'0/!*'13./')/!/)!*'35+0)4X5/!-+!E/()/!01*.+.E*045!-/!54!E./VV/I!B/!?.,0/((+(!/()!

54!0,'(3>+/'0/!-/!5C/T05+(*,'!-/!54!0*.0+54)*,'!(4'E+*'/!!-+!E./VV,'!5,.(!-+!?.35UD/2/')!

c?14(/!*(0132*>+/f!/)!-/!5C4VV5+T!X.+)45!-/!(4'E!-4'(!5/!E./VV,'!5,.(!-/!5C4'4(),2,(/!-/(!

D4*((/4+T!4+!2,2/')!-/!54!E./VV/!c?14(/!-/!./?/.V+(*,'fI!N/!-354*!/')./!0/(!-/+T!?14(/(!

/()!4??/53!*(0132*/!V.,*-/I!!

NC*(0132*/`./?/.V+(*,'!/()! 45,.(! ./(?,'(4X5/!-C+'/!'30.,(/!-+!E./VV,'6!>+*! /'! 5*X3.4')!

-/(! (*E'4+T! -/! -4'E/.(6! D4! -305/'01/.! +'/! *'V54224)*,'! 0C/()! Y! -*./! 5C40)*D4)*,'! -/! 54!

.3?,'(/! *''3/! ! cV*E+./! AfI! L! 54! (+.V40/! -/(! 0/55+5/(! -/! 5C*22+'*)3! *''3/! (,')! /'! /VV/)!

?.3(/')(!-/(!.30/?)/+.(!(?30*V*>+/(6! 5/(!94((")$#N"6%;$'('%$#N"6"0(%)8!cO$$f6!-,')!V,')!

?4.)*/! 5/(! B%22.2'D"# )"6"0(%)8! cRN$f6! >+*! ./0,''4*((/')! -/(! 2,530+5/(! 4+T! 2,)*V(!

0,'(/.D3(! ?.,-+*)/(! ?4.! -/(! -,224E/(! )*((+54*./(6! 5/(!!4334;".488%6'4("!#3%2"6724)#

04((")$8! cHL#O(fI! B/))/! 5*4*(,'! -305/'01/! -*VV3./')/(! 04(04-/(! -/! (*E'45*(4)*,'!

*2?5*>+4')! Y! -*D/.(! -/E.3(! 54! 2,530+5/! 4-4?)4).*0/! *').40/55+54*./! #ZHoo! c@-"2%'!#

/'::")"$('4('%$#:46(%)#JJf!cP4'/g4Z!4'-!#/-j1*),D6!@bb@fI!

N/(!RN$6!.30/?)/+.(!(?30*45*(3(!-/(!.3?,'(/(!*''3/(!/)!-/!5C*'V54224)*,'6!(/2X5/')!4*'(*!

W,+/.! +'! .G5/! *2?,.)4')! c24*(! /'0,./! ?/+! 3)+-*3f! -4'(! 5/! -305/'01/2/')! /)!

5C,.01/().4)*,'!-/(!.3?,'(/(!*22+'*)4*./(!4?.U(!).4'(?54')4)*,'!c%.4j4!/)!45I6!@bApfI!N/(!

2,-U5/(! 2+.*'(! -/! E./VV/! .3'45/! ,')! ?/.2*(! -/! 2,')./.! >+/! 5/(! 53(*,'(! -C*(0132*/`

./?/.V+(*,'! *'-+*(4*/')! +'/! /T?./((*,'! .3'45/! -+! RN$m! 4+! '*D/4+! -/(! 0/55+5/(!

3?*)135*45/(6! /'-,)135*45/(! /)! -/(! 5/+0,0Z)/(! *'V*5).4')! 5/! E./VV,'! cd+! /)! 45I6! @bbnfI!

NC*'1*X*)*,'! -/(! (*E'4+T! *').40/55+54*./(! -/(! RN$! -*2*'+/! 5/! .*(>+/! -/! ./W/)! 0/55+54*./!

-4'(!+'!2,-U5/!-/!E./VV/!-/!?/4+!2+.*'/!c/'!*'0,2?4)*X*5*)3!2*'/+./!FNLf!/)!/').4D/!54!!

2*E.4)*,'!/)!24)+.4)*,'!-/(!0/55+5/(!-/'-.*)*>+/(!cHB(f!D/.(!5/!E4'E5*,'!-.4*'4')!c81/'!

/)!45I6!@bAlfI!H/!?5+(6! 5C*'1*X*)*,'!-/! 54!(*E'45*(4)*,'!-/(!RN$!?4.)*0*?/.4*)!Y! 5C*'-+0)*,'!

-C+'/!),53.4'0/!-/(!E./VV,'(6!0C/()!Y!-*./!Y!5/+.!400/?)4)*,'!?/.24'/')/!?4.!5/!(Z()U2/!

*22+'*)4*./!-+!./0/D/+.!/'!5C4X(/'0/!-C*')/.D/')*,'!)13.4?/+)*>+/!0,')*'+/!cd45s/.!/)!

45I6!@bbpfI!9'!/VV/)6! 5C*'1*X*)*,'!-/!#kHoo!4((,0*3/!Y!+'/!().4)3E*/!-/!X5,04E/!-/! 54!0,`

()*2+54)*,'! c?4.! +'! 4')*`BHA<mf! *'-+*)! 54! ),53.4'0/! -C+'/! E./VV/! -/! ?/4+! cB1/'! /)! 45I6!

@bbpfI!H/!V4i,'!0,'0,.-4')/6!5C3)+-/!-/(!?4)*/')(!),53.4')(!,?3.4)*,''/5(6!0C/()!Y!-*./!-/!
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?4)*/')(! ).4'(?54')3(! .3'4+T! 4Z4')! +'/! V,'0)*,'! .3'45/! ()4X5/! /'! 5C4X(/'0/! -/!

).4*)/2/')(! *22+',(+??./((/+.(! (+EEU./!+'/!4((,0*4)*,'!/')./! 5C/T?./((*,'!-/!RN$m6!

#kHoo!/)!54!(+.D*/!-/(!E./VV,'(!Y!5,'E!)/.2/!c%.4+-/4+!/)!45I6!@bbofI!!

B/!(*E'45!-/!]!-4'E/.!^6!*'-+*)!?4.!5/(!RN$6!(/+5!'/!(/2X5/!0/?/'-4')!?4(!(+VV*(4')!?,+.!

*'-+*./!+'/!40)*D4)*,'!]!0,2?5U)/!^!-+!(Z()U2/!*22+'*)4*./!/)!4X,+)*.!4+!./W/)!-/!E./VV/I!

N4!0,2?4.4*(,'!-/!@!2,-U5/(!-/!E./VV/!(Z'E3'*>+/!/)!455,E3'*>+/!4!?/.2*(!-/!2,')./.!

.30/22/')!>+C+'/!./0,''4*((4'0/!-/(!455,`4')*EU'/(!0,22/!]!','!(,*!^!?4.!5/!(Z()U2/!

*22+'*)4*./! *''3! -+! ./0/D/+.6! ',)422/')! ?4.! 5/(! 2,',0Z)/(6! 3)4*)! '30/((4*./! ?,+.!

40)*D/.! ]!?5/*'/2/')!^! 5/(! .3?,'(/(! *22+'*)4*./(! /)! ',)422/')! -/(! 0/55+5/(!

-/'-.*)*>+/(!cQX/.X4.'(01/*-)!/)!45I6!@bAmfI!!!

!

!

E$?>%&'F<'*61>34$26'&4'=#$64$&6'1&'"G$6H"#==#4$26'#;%/0'4%#60;"#64#4$26'1G2%?#6&0I'

(&0'"80$260'1G$03.8=$&J%&;&%H>0$26''K*,*L'7264'#M2>4$%'N'>6&'683%20&'1&0'3&"">"&0'1>'?%&HH26'
"$M8%#64'1&0'0$?6#>O'1&'1#6?&%0'@PQ9:I'!&0'0$?6#>O'%&3266>0';#%'"&0'-(,';%80&640'N'"#'0>%H#3&'1&0'
3&"">"&0'1&'"G$==>6$48'$668&'1>'1266&>%'7264'183"&63.&%'>6&''$6H"#==#4$26'"23#"&'D>$'7#'K$L'#44$%&%'
"&0'3&"">"&0'$==>6$4#$%&0'1>'%&3&7&>%'D>$'#=;"$H$&%264'"#'%8#34$26'$6H"#==#42$%&'"23#"&'K$$L'$61>$%&'
"#'=$?%#4$26'1&0'@!'1>'1266&>%'K&4'1>'%&3&7&>%L'7&%0'"&0'2%?#6&0'"C=;.2R1&0'0&3261#$%&0'1>'
%&3&7&>%S'183"&63.#64'"&0'%8;260&0'#1#;4#4$7&0'K4$%8'1&'+%#T#'E'&4'#"I'U#4',&7'U&;.%2"'VWFXLI''

!

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

,-,

./((0(1&*&

-/(/$&/0+20
3456&
70859:;
7081$(<#+%$%

5$=#+'>$?/

3/%@#*)*=0
=/((

A$&=<($)<#/

.1)+B*%/
'#+@<=)*+%
70,CDE↑
70,CD;F↓

G/<)#+'>*(

4@$')*H/0
#/&'+%&/

%+@/&
3/,#

"C-
"D=/((0
$=)*H$)*+%

8$')+?(+I*%



"7R$QH:BR"Q7!

Ap!

!

N4! 0,2?.31/'(*,'! -/(! 2304'*(2/(! 0,').G54')! 5C40)*D4)*,'! -/(! .3?,'(/(! *''3/(!

c*2?5*04)*,'!-/(!RN$(!a!2304'*(2/(!-/!./0,''4*((4'0/!-+!]!','!(,*!^!?4.!5/(!2,',0Z)/(f!

./()/!+'!/'W/+!24W/+.!>+*!?,+..4*)!,+D.*.!-/!',+D/55/(!?/.(?/0)*D/(!)13.4?/+)*>+/(I!!

'

K? !<D>')"*252D(2(&="*

!

H/+T!?.,?.*3)3(!V,'0)*,''/55/(!04.40)3.*(/')!5/(!.3?,'(/(!4-4?)4)*D/(&!/55/(!(,')!/'!/VV/)!

(?30*V*>+/(! -C+'! 4')*EU'/! /)! ./(?,'(4X5/(! -/(! .3?,'(/(! 232,*./(! /)! *'05+/')! -/+T!

?4.)/'4*./(6! 5/(! 5Z2?1,0Z)/(! R! cNRf! /)! 5/(! 5Z2?1,0Z)/(! %! cN%fI! N4! ./'0,')./! -/! 0/(!

?4.)/'4*./(! 4D/0! 5/+.! 4')*EU'/! (?30*V*>+/! /()! +'/! 3)4?/! ?.*2,.-*45/! ?,+.! *'*)*/.! 5/+.!

40)*D4)*,'I! B/(! .3?,'(/(! *22+'*)4*./(! 4-4?)4)*D/(! (?30*V*>+/(! -/(! 455,`4')*EU'/(! (,')!

/((/')*/55/2/')! -305/'013/(! ?4.! -/(! .3?,'(/(! *''3/(! >+*! ,')! 54! -,+X5/! 04?40*)3! -/!

?.3(/')/.!5/(!455,`4')*EU'/(!/)!-/!V,+.'*.!5/(!(*E'4+T!-C40)*D4)*,'!'30/((4*./(!4+T!NR!/)!

N%I!N4!./'0,')./!/')./!5/(!.3?,'(/(!*''3/(!/)!4-4?)4)*D/(!(C/VV/0)+/!?.*'0*?45/2/')!-4'(!

5/(!,.E4'/(!5Z2?1,q-/(!(/0,'-4*./(!c.4)/!/)!E4'E5*,'(f!/)!*2?5*>+/!-,'0!+'/!2*E.4)*,'!

-/(! ?4.)/'4*./(! -/! 5C*22+'*)3! *''3/I! 9'! ?4.)*0+5*/.6! 5C40)*D4)*,'! /)! 54! 2*E.4)*,'! -/(!

0/55+5/(!-/'-.*)*>+/(! c-+!-,''/+.!/)!-+! ./0/D/+.f!D,')!?/.2/))./!-C*'*)*/.! 5C40)*D4)*,'!

-/(!NR!cK1+4'E!4'-!N4ss*(6!@bA<fI!

R.4-*)*,''/55/2/')6! 5/(! NR! ,')! 3)3! 0,'(*-3.3(! 0,22/! 5/(! ?.*'0*?4+T! 40)/+.(! -/(!

.3?,'(/(! 4-4?)4)*D/(! 04.! *5(! (,')! Y! 5C,.*E*'/! -+! ./W/)! 0/55+54*./! -+! E./VV,'I! N/! ./W/)!

0/55+54*./! /()! -3V*'*! -/! V4i,'! 1*(),5,E*>+/! ?4.! +'/! *'V*5).4)*,'! 0/55+54*./! 4+! '*D/4+! -/!

5C*')/.()*)*+26! -/(! )+X+5/(! c',223/! )+X+5*)/f! /)! ?4.V,*(! -/! 5C*')*24! -/(! D4*((/4+T!

c',223/! 4.)3.*)/f! cN,+?Z! /)! 45I6! @bAnfI! B/))/! .3?,'(/! ! *22+'/6! 4??/53/! .3?,'(/!

0/55+54*./6! 4! 5,'E)/2?(! 3)3! 0,'(*-3.3/! 0,22/! 54.E/2/')! -,2*'4')/! -4'(! 5/(!

?13',2U'/(!-/!./W/)!-C455,E./VV/!/)!(,'!0,').G5/!4!3)3!5/!?.*'0*?45!,XW/0)*V!-/(!?./2*U./(!

().4)3E*/(! *22+',(+??./((*D/(I! N/(! ).4D4+T! 05*'*>+/(! /)! /T?3.*2/')4+T! .345*(3(! 4+!

0,+.(!-/(!-/.'*U./(!4''3/(!,')!'34'2,*'(!(,+5*E'3(!5C*2?,.)4'0/!24W/+.!-/!54!.3?,'(/!

1+2,.45/! *'-+*)/!?4.! 5/(!N%!',)422/')!-/!?4.)! 5/+.!04?40*)3!Y!(30.3)/.!-/(!4')*0,.?(!

4')*!FNL!-*.*E3(!0,')./!5/!E./VV,'!cH8LfI!B/(!?13',2U'/(!-/!./W/)!4??/53(!1+2,.4+T!/)!!

5,'E)/2?(!(,+(`/()*23(6!(,')!24*')/'4')!./0,''+(!0,22/!54!?.*'0*?45/!04+(/!-/!?/.)/!

-/(!E./VV,'(I!L+W,+.-C1+*! 5/(! *')/.40)*,'(r0,554X,.4)*,'(!/')./!0/(!-/+T!?4.)/'4*./(!-+!



"7R$QH:BR"Q7!

An!

!

(Z()U2/! 4-4?)4)*V(! cNR! /)! N%f! 4??4.4*((/')! 0,22/! ?.*2,.-*45/! ?,+.! ! ',)./!

0,2?.31/'(*,'!54!?5+(!0,2?5U)/!-/!54!?1Z(*,?4)1,5,E*/!-+!./W/)!-+!E./VV,'I!

!

K?E? .44>F2'(&96'")C*2%(&=2(&>'*5")*71*"(*$"L"(*%"44:42&$"*

!

N4!./0,''4*((4'0/!-/(!455,`4')*EU'/(!FNL!?4.!5/(!NR!0,'-*)*,''/!5/+.!40)*D4)*,'!?.30,0/!

/)!./?.3(/')/!-,'0!+'/!-/(!3)4?/(!053(!2/'4')!4+!./W/)!0/55+54*./I!N/(!455,`4')*EU'/(!(,')!

/'! V4*)!?.3(/')3(!4+T!NR!(,+(! ).,*(! V,.2/(I!B/(! ).,*(!2,-/(!-/!?.3(/')4)*,'!D,')!4*'(*!

0*X5/.r40)*D/.!+'! 54.E/!(?/0)./!-/!05,'/(!RI!Q'!?4.5/!-/(!D,*/(!-/!?.3(/')4)*,'!-*./0)/6!

*'-*./0)/!/)!(/2*`*'-*./0)/!cJ*E+./!@f!cL5*!/)!45I6!@bAlfI!

!

!

!

E$?>%&'V<'-%2$0'72$&0'1&'%&3266#$00#63&'1&0'#""2J#64$?/6&0I'

VP'<' Q83#6$0=&' 1&' %&3266#$00#63&' 1$%&34&S' "&' %83&;4&>%' -' K-!,L' 1&0' !@YZ' 1>' %&3&7&>%' 7#'
%&3266#[4%&'"&'32=;"&O&'\'=2"83>"&'](P'Z';&;4$1&'^'#""2?86$D>&'1>'1266&>%S';%80&64'N'"#'0>%H#3&'
1&0' 3&"">"&0' ;%80&64#4%$3&0' 1G#64$?/6&0' KP9!L' 2>' 1&0' 3&"">"&0' &6124.8"$#"&0I' V+'<' Q83#6$0=&' 1&'
%&3266#$00#63&'$61$%&34&S'"&0'P9!'1>'%&3&7&>%'7264'$64&%6#"$0&%'"&0'=2"83>"&0'](P'1>'1266&>%S'"&0'
\'1$?8%&%'^' &4' ;%80&64&%' "&0' 8;$42;&0' #64$?86$D>&0' 1&0' =2"83>"&0' ](P' 1>' 1266&>%' ;#%'
"G$64&%=81$#$%&' 1&0' =2"83>"&0' ](P' 1>' %&3&7&>%I' V!S' %&3266#$00#63&' 0&=$J1$%&34&S' "&0' !9P' 1>'
%&3&7&>%'$64&%6#"$0&64'"&0'=2"83>"&0'](P'1>'1266&>%'&4'"&0';%80&64&64'1#60'"&>%'$648?%#"$48'N'"&>%'
0>%H#3&'K0#60'\'1$?&04$26'^'&4'1263'0#60'%&04%$34$26'#>O'=2"83>"&0'](P'1>'%&3&7&>%LI'K-$%8&'1&'P"$'BI'
-%#60;"#64#4$26'VWF_L''

!

!" #" $"



"7R$QH:BR"Q7!

Ao!

!

N,.(!-/!5C455,`./0,''4*((4'0/!-*./0)/6! 5/(!NR(!455,`.340)*V(!-+!./0/D/+.!D,')!./0,''4z)./!

-4'(! (,'! /')*U./)3! 54! 2,530+5/! FNL! -+! -,''/+.! ?.3(/')/! Y! 54! (+.V40/! -/(! HB(! -+!

-,''/+.! >+*! 4+.,')! 2*E.3! -4'(! 5/(! E4'E5*,'(! -.4*'4')(! -+! ./0/D/+.6! /)! 0/! 245E.3! 54!

./().*0)*,'!)13,.*>+/!4+!(Z()U2/!FNL!cN4.(/'!/)!45I6!A;;bfI!"5!/()!*2?,.)4')!-/!',)/.!>+/!

54!V.3>+/'0/!-/!0/(!05,'/(!455,`.340)*V(!/()!/'!V4*)!).U(!35/D3/!cA!Y!Ab|f!0,2?4.4)*D/2/')!

4+T! V.3>+/'0/(!-/!NR! (?30*V*>+/(!-C+'!4')*EU'/! c+'!NR! (?30*V*>+/!?,+.!Ab<! ,+!Abp! NR!

),)4+Tf!c74's*D/55!4'-!L5/T4'-/.6!@bAbfI!!

H4'(!54!D,*/!*'-*./0)/6!5/(!HB(!-+!./0/D/+.!D*/''/')!-3E.4-/.!5/(!3?*),?/(!4')*E3'*>+/(!

FNL! -+! -,''/+.! -4'(! 5/! E./VV,'6! ?+*(! 2*E./')! (/0,'-4*./2/')! -4'(! 5/(! E4'E5*,'(!

-.4*'4')(!?,+.! 40)*D/.!-/! V4i,'! 054((*>+/! 5/(!NR(!-+! ./0/D/+.! c0,')/T)/!-/! ./().*0)*,'!

B#Ff!c#4'-/5X.,)!/)!45I6!A;;;fI!!

:'/! lU2/! D,*/! -/! ./0,''4*((4'0/! 4! 3)3! -30.*)/!&! *5! (C4E*)! -/! 54! D,*/! -/! ./0,''4*((4'0/!

(/2*`-*./0)/! 5,.(! -/! 54>+/55/! 5/(!HB!-+! ./0/D/+.! /T?.*2/')! Y! 5/+.! (+.V40/! 54!2,530+5/!

FNL!-+!-,''/+.!-4'(!(,'!/')*U./)3!cF/../.4!/)!45I6!@bbma!8*D4E4'/(1!/)!45I6!@bAlfI!

!

N/(!NR!BHmy!!455,`.340)*V(!40)*D3(!?4.!0/(!-*VV3./')/(!D,*/(!D,')!/'(+*)/!?4.)*0*?/.!Y!&!

c*f 5C40)*D4)*,'!/)!54!2*E.4)*,'!-4'(!5/!E./VV,'!-/!NR!BHo!0Z),),T*>+/(!cBRNf!455,`

.340)*V(6! ./(?,'(4X5/(! -/(! 53(*,'(! 1*(),5,E*>+/(! -/! ./W/)! 0/55+54*./!

E3'3.45/2/')!4*E+I!9'!/VV/)6!0/(!BRN!(,')!04?4X5/(!-C*'-+*./!+'/!-/().+0)*,'!

-/(!0/55+5/(!?4./'01Z24)/+(/(!-+!E./VV,'#&'4!@!2304'*(2/(!*55+().3(!J*E+./!l&!

54! 5*X3.4)*,'! -/! ?/.V,.*'/! *'-+*(4')! -/(! ?,./(! 2/2X.4'4*./(! /)! 5C*'-+0)*,'!

-C+'/! 2,.)! 0/55+54*./! ?4.! 5/! (Z()U2/! J4(rJ4(N! c%4..Z! 4'-! %5/40s5/Z6! @bb@a!

74's*D/55! 4'-! L5/T4'-/.6! @bAbfI! NC40)*D4)*,'! -/(! BRN! (C/VV/0)+/.4*)!

?.*'0*?45/2/')! ?4.! 0,554X,.4)*,'! 4D/0! 5/(! NR! BHmy! 455,`.340)*V(! 40)*D3(! ?4.!

D,*/!-*./0)/!,+!(/2*`*'-*./0)/!cL5*!/)!45I6!@bAlfI!

!



"7R$QH:BR"Q7!

A;!

!

!

E$?>%&'_<'Q83#6$0=&0'1>'%&`&4'3&"">"#$%&I'

(&0'(-'!@aZ'3C4242O$D>&0'K!-(L'#%%$7&64'?%b3&'#>'3#;$""#$%&';8%$4>M>"#$%&'1#60'"&'?%&HH26I'c%b3&'N'
`&>' 0>M4$"' 1&' =21$H$3#4$26' 1G&O;%&00$26' 1&0' =2"83>"&0' 1G#1.80$26' K$=;2%4#63&' 1&' (EPF'
K(C=;.23C4&'E>634$26JP0023$#4&1'P64$?&6'FLS'624#==&64L'$61>$4';#%'"&0'3.$=$2d$6&0S'"&0'!-('7264'
0>M$%'3.%262"2?$D>&=&64'>6'%#"&64$00&=&64S'>6';.862=/6&'1&'\'%2""$6?'^S';>$0'>6'#%%e4'32=;"&4'
;%8381#64'"&>%'&64%8&'1#60'"&'?%&HH26';#%'1$#;81/0&'&64%&'"&0'3&"">"&0'&6124.8"$#"&0I'*"0'7264'#"2%0'
$6H$"4%&%'"G&0;#3&'$64&%04$4$&"';>$0'4>M>"#$%&S'#;%/0'%>;4>%&'1&'"#'=&=M%#6&'M#0#"&S'$61>$0#64'#"2%0'
"#'1&04%>34$26'1&0'3&"">"&0'4>M>"#$%&0I'(G$6H"#==#4$26'1&'"G$64&%04$4$>='&4'"#'4>M>"$4&'0264'#$60$'"&0'
1&>O' 0$?6&0' 3#%1$6#>O' 1>' %&`&4' 3&"">"#$%&' K-$%8' 1&' U#6d$7&""S' U)BQ' VWFW'<' =83#6$0=&0' 1>' %&`&4'
3&"">"#$%&LI''

!

c**f 5C*'-+0)*,'!?4.!D,*/!-/!./0,''4*((4'0/!*'-*./0)/!-/!NR!]!?.,V/((*,''/5(!^6! 5/(!

5Z2?1,0Z)/(! R! V,55*0+54*./! 1/5?/.! cRJFf6! 04?4X5/(! -/! 0,554X,./.! 4D/0! 5/(! N%!

?,+.!*'-+*./!+'/!.3?,'(/!4')*0,.?(!4')*`FNL!cB,'5,'!/)!45I6!@bA@fI!B/))/!D,*/!

-/! ./0,''4*((4'0/! *'-*./0)/! ?4.)*0*?/! -,'0! ?5+(! (?30*V*>+/2/')! 4+! ./W/)!

1+2,.45I!!

*

! !



"7R$QH:BR"Q7!

@b!

!

K?I? .'(&%>$D)*2'(&FJ7.*"(*$"L"(*H:#>$24*

!

K?I?E? .$9:#"'()*"'*82=":$*5M:'"*D2(H>9<'&"*5:*N+.*A*O*42*(H<>$&"*

H:#>$24"*P*

!

9'!-/1,.(!-/! 5C4))4>+/!-+!E./VV,'!?4.! 5/(!NR!-4'(! 5/!04-./!-+!./W/)!0/55+54*./6!+'!4+)./!

2304'*(2/!*22+',5,E*>+/!?/+)!_)./!./(?,'(4X5/!-/!(4!-/().+0)*,'I!R.U(!?.30,0/2/')6!

5/(! ).4'(?54')/+.(! ,')! /'! /VV/)! 3)3! 0,'V.,')3(! 4+! ./W/)! 1Z?/.4*E+! >+*! (/!24'*V/()/! ?4.!

+'/! '30.,(/! X.+)45/! -+! E./VV,'! -4'(! 5/(! 2*'+)/(! >+*! (+*D/')! 5/! -30542?4E/! -/(!

D4*((/4+T!-+!E./VV,'!01/j!5/!./0/D/+.!c8)4.j5!/)!45I6!A;pofI!N/(!4')*0,.?(!4')*`FNL!-*.*E3(!

0,')./! 5/! -,''/+.! cH8Lf! ?.3! V,.23(! 4D4')! 54! E./VV/! ,')! 3)3! *-/')*V*3(! 0,22/!

./(?,'(4X5/(! -/! 0/! ./W/)! 1Z?/.4*E+! c8)/)(,'! 4'-! H/2,?,+5,(6! A;<oa! R/.4(4s*! /)! 45I6!

A;p@fI! 9'! /VV/)6! 54! V*T4)*,'! -/(! H8L! (+.! 5/(! 0/55+5/(! /'-,)135*45/(! -+! E./VV,'! 4X,+)*)! Y!

5C40)*D4)*,'! -+! 0,2?532/')! /)! *'-+*(/')! -/(! )1.,2X,(/(! D4(0+54*./(! /T)/'(*D/(! -+!

E./VV,'! cd*55*42(! /)! 45I6! A;pofI! N4! .345*(4)*,'! (Z()324)*>+/! -+! 0.,((`24)01! ?4.!

5Z2?1,0Z),),T*0*)3! cNBRf! 4D4')! ),+)/! ).4'(?54')4)*,'! .3'45/! -/?+*(! A;p;! 4! ?/.2*(! -/!

?.3D/'*.!54!(+.D/'+/!-/!0/(!./W/)(!1+2,.4+T!1Z?/.4*E+(!cO4)/5!4'-!R/.4(4s*6!A;p;fI!!N4!

)/01'*>+/! -+! 0.,((`24)01! /'! NBR! 0,'(*()/! Y! 2/))./! /'! ?.3(/'0/! 5/(! 5Z2?1,0Z)/(! -+!

-,''/+.!Y!?4.)*.!-/!?.35UD/2/')(!-/!.4)/!,+!-/!E4'E5*,'(!4D/0!5/(!(3.+2(!c?.35/D3(!4+!

0,+.(!-+!(+*D*!?.3`).4'(?54')4)*,'f!-+!?,)/')*/5!./0/D/+.6!/'!?.3(/'0/!-/!0,2?532/')I!

N4! ?,(*)*D*)3! -+! 0.,((`24)016! -3V*'*/! ?4.! 54! 5Z(/! -/(! 0/55+5/(! -+! -,''/+.6! (*E'/! 54!

?.3(/'0/! -/! H8L! ]!V,'0)*,''/55/2/')! 0Z),5Z)*>+/(!^! -4'(! 5/! (3.+2! -+! ./0/D/+.! /)!

0,'()*)+/!+'/!0,')./`*'-*04)*,'!Y!54!E./VV/I!!

B/?/'-4')6! *5! 4! 3)3! ?5+(! -*VV*0*5/! /)! ?5+(! 5,'E! -/! ./0,''4z)./! >+C/'! -/1,.(! -/! 54! V,.2/!

]!/T?5,(*D/!^!-+!./W/)!1Z?/.4*E+6!5/(!H8L(!?,+D4*/')!3E45/2/')!_)./!Y!5C,.*E*'/!-C+'!./W/)!

Y!X4(!X.+*)!./(?,'(4X5/!-C+'/!-Z(V,'0)*,'!01.,'*>+/!-/(!E./VV,'(!4?.U(!).4'(?54')4)*,'I!

N4! -32,'().4)*,'! -+! .G5/! 0/').45! ?4)1,EU'/! -/(! H8L(! ?,+.! 5/! E./VV,'! 4! 3)3! ./'-+/!

?,((*X5/! E.\0/! 4+T! .3(+5)4)(! 0,2X*'3(! -/! -,''3/(! *((+/(! -/(!2,-U5/(! /T?3.*2/')4+T6!

-/(! .3(+5)4)(! -C3)+-/(! 05*'*>+/(6! E.\0/! Y! 5C4235*,.4)*,'! -/! 54! -/(0.*?)*,'! -/(! 53(*,'(!

1*(),5,E*>+/(! c9*'/0s/! /)! 45I6! @bb;f! 24*(! 3E45/2/')! -/(! )/01'*>+/(! -/! -3?*()4E/! -/(!

4')*0,.?(!4')*`FNLI!!

!



"7R$QH:BR"Q7!

@A!

!

P+(>+CY! 0/))/! ?.*(/! -/! 0,'(0*/'0/! .30/')/6! 54! -Z(V,'0)*,'! 01.,'*>+/! -/(! E./VV,'(! 3)4*)!

4)).*X+3/! ?.*'0*?45/2/')! Y! +'/! ),T*0*)3! -/(! 4')*`0450*'/+.*'/(! c?*5*/.! -+! ).4*)/2/')!

*22+',(+??./((/+.f! ,+! Y! +'! ?.,0/((+(! -/! D*/*55*((/2/')! -+! E./VV,'! ',223/!

]!E5,23.+5,?4)1*/!01.,'*>+/!-C455,E./VV/!^!24.>+3/!?4.!+'/!4)13.,(053.,(/!400353.3/!-+!

E./VV,'! /)! -/(! 53(*,'(! -/! V*X.,(/! c95`K,E1XZ! /)! 45I6! @bb;fI! ! B/?/'-4')6! ?5+(*/+.(!

4.E+2/')(! 05*'*>+/(! /)! /T?3.*2/')4+T! ,')! ?/.2*(! -/! 2,')./.! >+/! 5C4)13.,(053.,(/!

400353.3/!-/(!E./VV,'(!3)4*)!/'!V4*)!4)).*X+4X5/!Y!54!?4)1,E3'*/!-/(!H8L6!0,'()*)+4')!4*'(*!

54!]!)13,.*/!1+2,.45/!^!cR/.4(4s*6!@bA@a!R/.4(4s*!4'-!B4*6!@bbofI!

N/(!2,-U5/(! /T?3.*2/')4+T!2+.*'(! ,')! ),+)! -C4X,.-!2,').3! >+/! 5C*'W/0)*,'! -/! (3.+2!

?.,D/'4')! -/! (,+.*(! *22+'*(3/(! Y! +'/! (,+.*(! '4qD/! E./VV3/! 04.-*4>+/! *'-+*(4*)! -/(!

53(*,'(!D4(0+54*./(!!-+!E./VV,'!c$+((/55!/)!45I6!A;;mfI!H/!V4i,'!*')3./((4')/6!-/(!.3(+5)4)(!

(*2*54*./(! (,')! ,X)/'+(! ?,+.! -/(! (,+.*(! *22+',-3V*0*/')/(! c$LS`r`f! 2,').4')! >+/!

5C*'W/0)*,'!-/!H8L!/()! (+VV*(4')/!?,+.! *'-+*./!+'/! 4)13.,(053.,(/! 400353.3/!-+! E./VV,'6!

2_2/!/'! 5C4X(/'0/!-/! NR!,+!-/! 0/55+5/(!74)+.45!v*55/.! c7vf! c:/14.4! /)! 45I6! @bbnfI! O4.!

4*55/+.(6!+'/!3)+-/!2/'3/!01/j!-/(!(*'E/(!4!2,').3!>+/! 5C/'014*'/2/')!01.,',5,E*>+/!

/')./! 4??4.*)*,'! -/(! H8L! /)! ./W/)! 01.,'*>+/! 3)4*)! 0,13./')! ?,+.! 3D,>+/.! +'! 5*/'! -/!

04+(45*)3I! 9'! ?./2*/.! 5*/+! 4??4.4*((/')! 5/(! H8L6! ?+*(! (+*D/')! 5/(! 53(*,'(! 1*(),5,E*>+/(!

3D,04).*0/(!-C+'!?.,0/((+(!?1Z(*,?4)1,5,E*>+/!1+2,.45!c-3)/0)*,'!-+!Bm-!4+!'*D/4+!-+!

E./VV,'fI! 9'V*'! 4??4.4z)! 5C4)13.,(053.,(/! 400353.3/! -+! E./VV,'! /)! 5/(! (*E'/(! -/!

E5,23.+5,?4)1*/(!01.,'*>+/(!-C455,E./VV/!c82*)1!/)!45I6!@bbp6!@bbofI!!

B1/j!5CF,22/6!54!2*(/!/'!3D*-/'0/!-+!.G5/!?4)1,5,E*>+/!-/(!H8L!4!3)3!./'-+/!?,((*X5/!

E.\0/!Y!5C4235*,.4)*,'!-/(!?/.V,.24'0/(!/)!-/!54!(/'(*X*5*)3!-/(!)/01'*>+/(!-/!-3)/0)*,'!

-/(!4')*0,.?(!4')*!FNLI!!

9'!/VV/)6!54!)/01'*>+/!-+!]!=73'$"5#8'$;2"#4$(';"$!^!4!3)3!-3D/5,??3/!4V*'!-/!-3)/0)/.!-/(!

4')*0,.?(!4')*!FNL6!4+!?.3454X5/!','!2*(!/'!3D*-/'0/!?4.!54!)/01'*>+/!-/!NBR!cO/*!/)!45I6!

@bblfI!B/))/!)/01'*>+/!0,'(*()/!/'!54!V*T4)*,'!-/!2,530+5/(!FNL!?+.*V*3/(!(+.!-/(!X*55/(!

*'0+X3/(! 4D/0! 5/! (3.+2! Y! )/()/.I! N4! V*T4)*,'! -C+'! 4')*0,.?(! 4')*`FNL! Y! 54! (+.V40/! -/(!

X*55/(! /()! .3D353/! ?4.! +'! 4')*0,.?(! (/0,'-4*./! 4')*`"ES! 0,+?53! Y! +'! V5+,.,01.,2/I! 9'!

?4.455U5/!54!X*55/6!/)!-,'0!5C4')*EU'/!FNL!(+.!54>+/55/!(C/()!V*T3!5C4')*0,.?(6!/()!3E45/2/')!

./0,''+/! ?/.2/))4')! -/! .345*(/.! +'/! 04.),E.4?1*/! ?.30*(/! -/(! 4')*0,.?(! 4')*`FNL!

?.3(/')(!-4'(!5/!(3.+2!-/(!?4)*/')(I!!
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@@!

!

S.\0/! Y! 5C4235*,.4)*,'! -/! 54! (/'(*X*5*)3! -/(!23)1,-/(! -/! -3)/0)*,'! -/(! 4')*0,.?(! 4')*`

FNL6!5/(!3)+-/(!05*'*>+/(!01/j!5CF,22/!,')!2,').3&!

c*f {+/!54!(+.D*/!Y!m!4'(!/)!Ab!4'(!-/(!E./VV,'(!-/!?4)*/')(!).4'(?54')3(!.3'4+T!

-3D/5,??4')!-/(!H8L!!"#$%&,!3)4*)!(*E'*V*04)*D/2/')!?5+(!V4*X5/!?4.!.4??,.)!Y!

0/55/! -/! ?4)*/')(! E./VV3(! '/! -3D/5,??4')! ?4(! -/! H8L! cR/.4(4s*! /)! 45I6! @bbna!

d*/X/!/)!45I6!@bA@6!@bA<4fI!H/!?5+(6!54!(+.D*/!Y!o!4'(!-/(!E./VV,'(!-/!?4)*/')(!

?.3(/')4')! -/(! H8L! 1*(),.*>+/(! c0C/()! Y! -*./! *-/')*V*3(! 4D4')! 54! E./VV/f! /()!

3E45/2/')!!(*E'*V*04)*D/2/')!?5+(!V4*X5/!>+/!0/55/!-/(!?4)*/')(!','!*22+'*(3(!

,+! ?.3(/')4')! -/(! 4')*0,.?(! 4')*! FNL! ','! -*.*E3(! 0,')./! 5/! -,''/+.! c','!

H8Lf!cN/V4+01/+.!/)!45I6!@bAbfI!

c**f :'/! 4((,0*4)*,'! /')./! -*4E',()*0! -/! E5,23.+5,?4)1*/! 01.,'*>+/! -C455,E./VV/6!

(*E'/(!1*(),5,E*>+/(!-C4))/*')/!1+2,.45/!/)!-3)/0)*,'!-/(!H8L!c9*'/0s/!/)!45I6!

@bb;a! 8*(! /)! 45I6! @bbnfI! N4! -3)/0)*,'! -/!H8L! c/'! ?4.)*0+5*/.! /'! 054((/! ""f! /()!

4((,0*3/!Y!+'!.*(>+/!4+E2/')3!-/!-3D/5,??/.!+'/!E5,23.+5,?4)1*/!01.,'*>+/!

-C455,E./VV/!cS5,,.!/)!45I6!@bbna!F*55!/)!45I6!@bAAfI!H/(!4')*0,.?(!4')*`FNL!(,')!

./).,+D3(!-4'(!5/(!35+4)(!-/!E./VV,'(!','!V,'0)*,''/5(!-4'(!5/(!(+*)/(!-/!./W/)(!

4*E+(!,+!01.,'*>+/(!cN+001*4.*!/)!45I6!@bbba!#4.)*'!/)!45I6!@bblfI!

c***f +'! 5*/'! 01.,',5,E*>+/! 0,'V*.24')! 5/(! -,''3/(! /T?3.*2/')45/(!&! 54! -3)/0)*,'!

-/(! H8L! ?.30U-/! 5C4??4.*)*,'! -/(! 53(*,'(! 1*(),5,E*>+/(! -/! ./W/)! 1+2,.45! /)!

-C4)13.,(053.,(/! 400353.3/! -+! E./VV,'! cN//! /)! 45I6! @bb@a! d,.)1*'E),'! /)! 45I6!

@bblfI!

!

K?I?I? !"L"(*H:#>$24*

!

N/(!H8L!(,')!-,'0!-*./0)/2/')!./(?,'(4X5/(!-/!54!-Z(V,'0)*,'!01.,'*>+/!-/(!E./VV,'(I!

L+)./2/')! -*)6! 5/! D*/*55*((/2/')! 1*(),5,E*>+/! 400353.3! -+! E./VV,'! ./(?,'(4X5/! -/! 5/+.!

-305*'!V,'0)*,''/5!/()!/'!V4*)!54!24'*V/()4)*,'!]!)/.2*'45/!^!-+!./W/)!*'-+*)!?4.!5/(!H8L!/)!

/()!24*')/'4')!4??/53!./W/)!01.,'*>+/!1+2,.45I!!!

LD4')!-C*'-+*./!0/))/!-Z(V,'0)*,'!*..3D/.(*X5/6!54!),T*0*)3!-/(!H8L!-4'(!5/!E./VV,'!?/+)!(/!

24'*V/()/.!?4.!-/+T!3D,5+)*,'(!05*'*>+/(!cJ*E+./!mf&!

`!+'/!3D,5+)*,'!(Z2?),24)*>+/!24.>+3/!?4.!5C4??4.*)*,'!-C+'!./W/)!1+2,.45!4*E+I!B/))/!

V,.2/!-/!./W/)!(/!24'*V/()/!?4.!+'/!*'(+VV*(4'0/!.3'45/!4*E+/I!!
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@l!

!

N/(! 53(*,'(! 1*(),5,E*>+/(! ./E.,+?/')! ?.*'0*?45/2/')! +'/! *'V54224)*,'! -/! 54!

2*0.,0*.0+54)*,'! c04?*554*./(! E5,23.+54*./(! ,+! ?3.*`)+X+54*./(f! /)r,+! -/(! )1.,2X,(/(!

/)r,+! +'/! 4))/*')/! D4(0+54*./! c4.)3.*)/f! c-C4?.U(! 54! -/.'*U./! 2*(/! Y! W,+.! -/! 54!

054((*V*04)*,'!-/!%4'VV!cN,+?Z!/)!45I6!@bAnfI!B/(!53(*,'(!?/+D/')!_)./!4((,0*3/(!,+!','!Y!54!

?,(*)*D*)3!-C+'!24.>+4E/!Bm-!(*E'4')!+'/!40)*D4)*,'!-+!0,2?532/')I!

`+'/!3D,5+)*,'!4(Z2?),24)*>+/r*'(*-*/+(/!/'!5*/'!4D/0!-/(!53(*,'(!1*(),5,E*>+/(!*'V.4`

05*'*>+/(!./(?,'(4X5/!-C+'/!]!-/().+0)*,'!^!-+!E./VV,'!Y!X4(!X.+*)!/)!-,'0!./(?,'(4X5/!

-C+'/!?/.)/!?.,E./((*D/!-/!V,'0)*,'I!!

L*'(*!*5!/()!24*')/'4')!-32,').3!>+/!5/(!H8L!(,')!/'!V4*)!./(?,'(4X5/(!-C+'!0,')*'++2!

-Z'42*>+/! -/! 24'*V/()4)*,'(! 05*'*>+/(! /)! 1*(),5,E*>+/(! *'*)*3! ?4.! 5/(! 53(*,'(!

1*(),5,E*>+/(! *'V.4`05*'*>+/(! W+(>+CY! 54! -Z(V,'0)*,'! 01.,'*>+/! -/! 5C,.E4'/! cJ*E+./! mf!

cN,+?Z!/)!45I6!@bA@fI!

!

!

E$?>%&'Y<']$042$%&'6#4>%&""&'1&'"#'1C0H2634$26'3.%26$D>&'\'.>=2%#"&'^'1>'?%&HH26'

(#';%80&63&'1&'@:P'#;%/0' 4%#60;"#64#4$26' $61>$4' >6&' 42O$3$48' &6124.8"$#"&S' ;#%' "G#34$7#4$26'1&' "#'
72$&' 3"#00$D>&'1>'32=;"8=&64'=#$0'8?#"&=&64';#%'1&0'=83#6$0=&0' $618;&61#640'1&' "G#34$7#4$26'
1>' 32=;"8=&64I' !&44&' 42O$3$48' ;&>4' 0&' =#6$H&04&%' 1#60' 3&%4#$60' 3#0' ;#%' >6' 8;$021&' 1&' %&`&4'
.>=2%#"' #$?>' 2>' ;#%' >6&' ;%2?%&00$26' $6H%#3"$6$D>&' 1&0' "80$260' .$042"2?$D>&0I' P>' 4&%=&'1&' 3&44&'
872">4$26S' 1&0' "80$260' 3.%26$D>&0' .$042"2?$D>&0' $%%87&%0$M"&0' 0G$604#""&64' KH$M%20&' $64&%04$4$&""&S'
#44&$64&'1&0'=&=M%#6&0'M#0#"&0'&4'#4.8%203"8%20&'#338"8%8&L'D>&' "G26'%&?%2>;&'02>0' "&' 4&%=&'1&'
%&`&4' 3.%26$D>&' .>=2%#"' &4' 0264' %&0;260#M"&0' 1&' "#' 1C0H2634$26' 3.%26$D>&' 1&0' ?%&HH260' K4$%8' 1&'
(2>;C'U#4',&7'U&;.%2"'VWFVLI''

!

Function

Histopathology

DSAs

Transplantation
Time

Preformed DSAs Persisting or de novo DSAs

Complement activation

ENDATs

Endothelial injury

C4d

Fluctuating C4d status

Persisting
microvascular
in ammationGlomerulitis

Peritubular capillaritis

Chronic ABMR

Graft arteriosclerosis

IFTA

Transplant glomerulopathy

Functional course 2

Functional course 1

Indolent ABMR

Acute clinical ABMR

Graft dysfunction
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!

N/(! -*VV3./')/(! 24'*V/()4)*,'(! 05*'*>+/(! -/! ./W/)! 1+2,.45! ?,+..4*/')! _)./! 5/! ./V5/)! -/!

2304'*(2/(!-*VV3./')(!-/!?4)1,E3'*/r),T*0*)3!-/(!H8L!-4'(!5/!E./VV,'I!

!

K?I?K? -<%2'&)#")*Q*4M>$&9&'"*5"*42*D2(H>9<'&"*5")*N+.*

!

N4!]!),T*0*)3!^!-/(!H8L!-4'(!5/!E./VV,'!?/+)!(C/T?5*>+/.!?4.!@!2304'*(2/(!-3?/'-4')!,+!

*'-3?/'-4')!-+!0,2?532/')&!

!

lI@IlIAI L0)*D4)*,'!-+!0,2?532/')!!

N/!?.*'0*?45! /VV/)!?4)1,EU'/!-+!H8L!/()! 5*3! Y! (4! 04?40*)3!-C40)*D/.! 54!D,*/! 054((*>+/!-+!

0,2?532/')I! NC40)*D4)*,'! -+! 0,2?532/')! ?4.! 5/(! H8L! (/.4*)! 5/! 2304'*(2/!

?.*'0*?45/2/')!*2?5*>+3!-4'(!5/(!./W/)(!4*E+(!1+2,.4+T!c8*04.-!/)!45I6!@bA<fI!

NC*')/.40)*,'!-/(!4')*0,.?(!4D/0!5/+.!4')*EU'/!0,'-+*)!Y!54!V,.24)*,'!-C*')/.40)*,'(!','!

0,D45/')/(! -/(! V.4E2/')(! J0! -/(! "ES! *'-+*(4')! 4*'(*! 5/! ./0.+)/2/')! -+! 0,2?5/T/! BA6!

?./2*U./!3)4?/!-C40)*D4)*,'!-/!54!D,*/!054((*>+/!-+!0,2?532/')!cH*/X,5-/.!/)!45I6!@bAmfI!

NC40)*D4)*,'! -/! 0/! 0,2?5/T/! D4! ?/.2/))./! -/! 05*D/.! 5/! B@! /)! Bm! ?,+.! 4X,+)*.! Y! 54!

V,.24)*,'!-+!0,2?5/T/!B@4`BmX!0,../(?,'-4')!Y!54!Bl!0,'D/.)4(/I!!

N4!Bl!0,'D/.)4(/!D4!/'(+*)/!/').4z'/.!54!V,.24)*,'!-/!54!B<!0,'D/.)4(/!/)!-+!0,2?5/T/!

-C4))4>+/!2/2X.4'4*./!>+*!D4!*'-+*./!-/(!?,./(!-4'(!5/(!0/55+5/(!0*X5/(6!5/+.!5Z(/!/)!_)./!

./(?,'(4X5/!-/(!53(*,'(!-/!./W/)!1+2,.45!c74s4(1*24!/)!45I6!@bb@fI!!!

NC40)*D4)*,'!-+!0,2?532/')!D4!4*'(*!V4D,.*(/.!&!

c*f :'/!*'V54224)*,'!E.\0/!4+!./0.+)/2/')!-/(!'/+).,?1*5/(!/)!240.,?14E/(!?4.!

5C*')/.23-*4*./!-/(!?/?)*-/(!Bl4!/)!B<4I!!

c**f NC40)*D4)*,'!-/(!0/55+5/(!/'-,)135*45/(!/'!/55/(`2_2/(I!HC+'/!?4.)!5/(!?/?)*-/(!

Bl4!/)!B<46!?4.!5C*')/.23-*4*./!-/!5/+.!.30/?)/+.6!D,')!*'-+*./!54!(30.3)*,'!-/!

0Z),s*'/(! ?.,`*'V54224),*./(! c*')/.5/+s*'! c"Nf`A46! "N`p! /)! $L7R98f! /)! -/!

2,530+5/(! -C4-13(*,'! c0,22/! 54! 9`(/5/0)*'/6! MBL#A! c&486724)# 6"22.4!>"8'%$#

3%2"672"!Af! /)! "BL#A! c'$()46"22724)# 4!>"8'%$#3%2"672"# Af! cB,5D*'! 4'-! 82*)16!

@bb<a!844-*!/)!45I6!@bbbf!?4.!5/(!0/55+5/(!/'-,)135*45/(I!!
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!

HC4+)./! ?4.)6! 5/! 0,2?5/T/! -C4))4>+/! 2/2X.4'4*./! (,5+X5/! D4! 3E45/2/')!

0,').*X+/.!Y!5C40)*D4)*,'!-/!0/(!0/55+5/(!/'!/'!*'-+*(4')!54!(30.3)*,'!-/!V40)/+.!

-/!0.,*((4'0/!cJSJ6!E',)%,248(#F)%G(>#E46(%)f!c%/'j4>+/'!/)!45I6!A;;mfI!

c***f !NC40)*D4)*,'! -C4+)./(! ?4.)/'4*./(! *22+'*)4*./(! 4-4?)4)*V(I! N4! 5*4*(,'! -+! Bl!

4D/0!5C4')*EU'/!?/.2/)!',)422/')!-/!-*2*'+/.!5/!(/+*5!-C40)*D4)*,'!-/(!N%!&'4!

5/!.30/?)/+.!4+!Bl6!5/!BH@A!cH/2?(/Z!/)!45I6!A;;pfI!!

H/! ',2X./+T! 2304'*(2/(! ]!'4)+./5(!^! -/! .3E+54)*,'! D*/''/')! 0,').G5/.! 54! 04(04-/!

-C40)*D4)*,'! -+! 0,2?532/')! ?,+.! 5*2*)/.! )/2?,.,`(?4)*45/2/')! 5/! 0142?! -C40)*,'! -+!

0,2?5/T/!-C4))4>+/!2/2X.4'4*./I!O4.2*!/+T6!54!V*T4)*,'!0,D45/')/!-+!Bm-!4+!BmX!E.\0/!

4+!V40)/+.!"!?/.2/)!-/!(),??/.!5C40)*D*)3!-/!54!Bl!0,'D/.)4(/I!H/!V4i,'!).U(!*')3./((4')/6!

54! '4)+./! 0,D45/')/! -/! 54! 5*4*(,'! -+! Bm-! 4+T! )*((+(! ./'-! ?,((*X5/! (4! -3)/0)*,'!

1*(),5,E*>+/! c/'! *22+',V5+,./(0/'0/! ,+! *22+',1*(),01*2*/f! (+.! 5/(! X*,?(*/(! -/!

E./VV,'I! N4! -3)/0)*,'! -+! Bm-! /()! 45,.(! +'!24.>+/+.! -+.4X5/! '$# 8'(7! -/! 5C40)*D4)*,'! -+!

0,2?532/')!?4.!D,*/!054((*>+/!cB,55*'(!/)!45I6!A;;;fI!B,22/!(*E'453!?.303-/22/')6! 54!

?,(*)*D*)3!-+!24.>+4E/!Bm-!/'-,)135*45! V4*)!24*')/'4')!?4.)*/!-/! 5C4.(/'45!-*4E',()*0!Y!

',)./! -*(?,(*)*,'! ?,+.! ?,(/.! 5/! -*4E',()*0! -/! ./W/)! 1+2,.45! cN,+?Z! /)! 45I6! @bAnfI!

B/?/'-4')6! 54! '3E4)*D*)3! -+!Bm-!'C/T05+)! ?4(! 5/! -*4E',()*0! -/! ./W/)! 1+2,.45! c8*(! /)! 45I6!

@bb;a!:/14.4!/)!45I6!@bbnfI!9'!/VV/)!+'/!3)+-/!).4'(0.*?),2*>+/!.345*(3/!?4.!5C3>+*?/!-/!

OI!F455,.4'!/'!@bb;!!.3DU5/!>+C+'/!/T?./((*,'!35/D3/!-/!).4'(0.*)(!/'-,)135*4+T!c97HLR!

9'-,)1/5*45! 4((,0*4)/-! ).4'(0.*?)(f! -4'(! 5/(! X*,?(*/(! -/! E./VV,'! .345*(3/(! ?,+.! +'/!

*'(+VV*(4'0/! .3'45/! 4*E+/! (*E'/! +'/! 4))/*')/! 1+2,.45/! 40)*D/! 45,.(! 2_2/! >+/! 5/!

24.>+4E/!Bm-!/()!'3E4)*V!c8*(!/)!45I6!@bb;fI!!N/!24.>+4E/!Bm-!'C/()!-,'0!?5+(!0,'(*-3.3!

0,22/!+'!0.*)U./!*'-*(?/'(4X5/!4+!-*4E',()*0!-/!./W/)!1+2,.45cN,+?Z!/)!45I6!@bAAfI!!

H/+T! .4*(,'(! ?/+D/')! /T?5*>+/.! 54! '3E4)*D*)3! -+!24.>+4E/! Bm-! 5,.(! -C+'! 4+)1/')*>+/!

./W/)!1+2,.45!*'-+*)!?4.!5/(!H8L!&!

c*f!HC+'/!?4.)!5/!Bm-!?/+)!_)./!-3E.4-3!4+!X,+)!-/!o!W,+.(!cB,55*'(!/)!45I6!A;;;fI!!

c**f! HC4+)./! ?4.)! 5/(! H8L! ?/+D/')! _)./! ?4)1,EU'/(! (4'(! /').4z'/.! -C40)*D4)*,'! -+!

0,2?532/')I
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@p!

!

!

lI@IlI@I R,T*0*)3!/'-,)135*45/!*'-3?/'-4')/!-+!0,2?532/')!

!

HC4+)./(!2304'*(2/(!'C*2?5*>+4')!?4(!5C40)*D4)*,'!-+!0,2?532/')!?4.!5/(!H8L!?/+D/')!

/'! /VV/)! _)./! Y! 5C,.*E*'/! -C+'/! ),T*0*)3! /'-,)135*45/I! B/+T`0*! (/2X5/')! 5/! ?5+(! (,+D/')!

4X,+)*.! Y! +'/! /T?./((*,'! 05*'*>+/! *'-,5/')/! /)! _)./! (+.),+)! ./(?,'(4X5/(! -/!

5C4)13.,(053.,(/!400353.3/!-+!E./VV,'I!!

9'! /VV/)6! *5! 4! 3)3! 2,').3! >+/! 5C*'W/0)*,'! -/! H8L! -/! 054((/! "! 4X,+)*)! Y! 5C4)13.,(053.,(/!

400353.3/! -+! E./VV,'! 04.-*4>+/! 01/j! -/(! (,+.*(! *22+',-3V*0*/')/(! /)! vQ! ?,+.! 5/! Bl6!

(+EE3.4')! >+/! 5/(! 53(*,'(! 01.,'*>+/(! 1+2,.45/(! ?/+D/')! _)./! *'-+*)/(! '$# &'&%! (4'(!

*2?5*04)*,'!-+!0,2?532/')!cF*.,14(1*!/)!45I6!@bAbfI!!

9'!5C4X(/'0/!-C40)*D4)*,'!-+!0,2?532/')6!54!5*4*(,'!/'!/55/`2_2/!-/(!H8L!4+T!2,530+5/(!

FNL!?,+..4*)!/').4*'/.! 5C40)*D4)*,'!-/(!0/55+5/(!/'-,)135*45/(!cP*'!/)!45I6!@bb<a!82*)1!/)!

45I6!@bbbfI!N/(!4')*0,.?(!4')*!FNL!-/!054((/!"!*'-+*(/')!/'!/VV/)!54!?.,5*V3.4)*,'!-/!0/55+5/(!

/'-,)135*45/(!'$#&'()%I!

9'V*'6! 5/(!H8L!?,+..4*/')!_)./!?4)1,EU'/(!?4.! 5C*')/.23-*4*./!-C+'!2304'*(2/!-CLHBB!

c+$(',%!-./"0"$!"$(.1"22#3"!'4("!#1-(%(%5'6'(-f! 0,22/! 5/! (+EEU./! 54! 0,..354)*,'!/')./!

5/(!?,5Z2,.?1*(2/(!-+!BHl@!cJ0"$"""Xf!-/(!./0/D/+.(!/)!5/!.*(>+/!-/!./W/)!4*E+!ck+4'!/)!

45I6! @bbmfI! NC/VV/)! LHBB! -/(! H8L! ?,+..4*)! _)./! ./(?,'(4X5/! -/! 5C40)*D4)*,'! -/(! 7v6!

'/+).,?1*5/(!/)!240.,?14E/(I!!B/!2304'*(2/!4!(+.),+)!3)3!3)+-*3!(+.!5/(!7v!E.\0/!Y!-/(!

2,-U5/(!/T?3.*2/')4+TI!c82*)1!4'-!B,5D*'6!@bA@fI!

!

N/(! 0,'(3>+/'0/(! V,'0)*,''/55/(! -/! 54! ),T*0*)3! -/(! H8L! (+.! 5/! E./VV,'! (,')! 24W/+./(!

?+*(>+/! 5/! ./W/)! 1+2,.45! ]!(,+(! ),+)/(! (/(! V,.2/(!^! /()! Y! ?.3(/')! ./0,''+! 0,22/! 54!

?.*'0*?45/!04+(/!-/!?/.)/!-/!E./VV,'(!c9*'/0s/!/)!45I6!@bb;a!8/554.3(!/)!45I6!@bA@fI!!

9D*)/.!54!?.3(/'0/!-/!H8L!/'!(*)+4)*,'!-/!E./VV/!/()!-,'0!+'!,XW/0)*V!24W/+.I!Q'!-*()*'E+/!

-/+T! (*)+4)*,'(! 05*'*>+/(! -*VV3./')/(! (/5,'! 54! 01.,',5,E*/! -C4??4.*)*,'! -+! H8L!&!

4??4.*)*,'! -/!H8L! 4?.U(! 54! ).4'(?54')4)*,'! >+45*V*3/! -/!!"# $%&%!&")878! 5C*22+'*(4)*,'!

1*(),.*>+/!0C/()!Y!-*./!5C*-/')*V*04)*,'!-/!H8L!-4'(!5/(!(3.+2(!?.35/D3(!4D4')!54!E./VV/I!!
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@n!

!

K?I?R? SH$>'>4>9&"*5M2DD2$&(&>'*5")*N+.*A*N+.*!"#$%&%*"(*N+.*

H&)(>$&B:"*

!

lI@ImIAI "22+'*(4)*,'!!"#$%&%!

!

N/(! 3)+-/(! 05*'*>+/(! 2,')./')! >+/! A<! Y! lb|! -/(! ?4)*/')(! ).4'(?54')3(! .3'4+T!

-3D/5,??/')! -/(!H8L! Y! <! 4'(! c9D/.5Z! /)! 45I6! @bAla! $/X/554),! /)! 45I6! @bAAa!d*/X/! /)! 45I6!

@bA@fI!

N/(! ?.*'0*?4+T! V40)/+.(! -/! .*(>+/(! -C4??4.*)*,'! -/! H8L! !"# $%&%! V4D,.*(/')! 5/! 0,'V5*)!

*22+'*)4*./!/)!?/+D/')!_)./!5/!V4*)!-+!E./VV,'!,+!-+!./0/D/+.I!

N/(!V40)/+.(!./0,''+(!(,')!&!!

` 5/!',2X./!/)!54!'4)+./!-/(!*'0,2?4)*X*5*)3(!FNL!cF,+.24')6!@bb<a!7),s,+!/)!45I6!

@bAAfI! N/! ',2X./! -C*'0,2?4)*X*5*)3(! ?/+)! _)./! 0,2?)4X*5*(3! /'! )/.2/! -/!

-*VV3./'0/(! 45535*>+/(! -/(! p! EU'/(! FNL! c6:*! 014?*)./! AI@f! ,+! /'! )/.2/! -/!

-*VV3./'0/(! 3?*),?*>+/(! cH+>+/(',Z6! @bAma! d*/X/! /)! 45I6! @bAlfI! 9'! /VV/)6! *5! 4!

.30/22/')!3)3!2,').3!>+/! 54! ().4)3E*/! (C*')3./((4')! Y! 04.40)3.*(/.! 5/(! 3?*),?/(!

*22+',EU'/(!-/(!-*VV3./')/(!2,530+5/(!FNL!?,+.!4??4.*/.!5/(!?4)*/')(!/'!)/.2/!

-/!]!0,2?4)*X*5*)3!-C3?*),?/(!^!?5+(!>+/!?4.!0,2?4)*X*5*)3!45535*>+/!),)45/!8()'6(%#

8"$87! 3)4*)!?/.V,.24')/! cv,(2,5*4?)(*(!/)!45I6!@bb;6!@bAAfI!H/(! 5,E*0*/5(! 0,22/!

]!FNL!24)01`24s/.!^!(,')!0.33(!4V*'!-/!V4D,.*(/.!0/(!4??4.*/2/')(I!H/!?5+(6!0/))/!

23)1,-/! ?/.2/)! 3E45/2/')! -C*').,-+*./! +'! ]!-/E.3!^! -C*'0,2?4)*X*5*)3! ?,+.!

014>+/!3?*),?/I!

` 5/! ./)4.-!-/! ./?.*(/!-/! V,'0)*,'!-+!E./VV,'! cd*/X/!/)! 45I6! @bA<4fI! B/!?4.42U)./!

?/+)! 4D,*.! ?5+(*/+.(! ,.*E*'/(!&! E./VV,'! Y! 0.*)U./(! 354.E*(6! 5,'E! -354*! -C*(0132*/!

V.,*-/! ./(?,'(4X5/! -/(! 53(*,'(! -C*(0132*/`./?/.V+(*,'! c6:*! 014?*)./! @fI! R,+)/(!

(,')! ./(?,'(4X5/(!-C+'/!4+E2/')4)*,'!-/! 5C*22+',E3'*0*)3!-+!E./VV,'! cJ+>+4Z!

/)!45I6!@bAlfI!

` H/(!3?*(,-/(!-/!./W/)(!0/55+54*./(!4*E+(!cB1/2,+'Z!/)!45I6!@bA<a!F,+.24')6!@bb<a!

d*/X/!/)!45I6!@bA<4f!!

` NC*22+',(+??./((*,'!c0C/()!Y!-*./!54!'4)+./!-/(!().4)3E*/(!*22+',(+??./((*D/(!

/()!-3)4*553/!?5+(!?.30*(32/')!-4'(!54!?4.)*/!"""!a!?4E/!p@6!4*'(*!>+/!5/+.!-,(4E/f6!

/)! ),+)!?4.)*0+5*U./2/')! 54!','!,X(/.D4'0/!-+! ).4*)/2/')! ! cd*/X/!/)!45I6!@bA<46!
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@o!

!

@bA<Xf!X*/'!>+/!0/!-/.'*/.!?,*')!(,*)!+'!V40)/+.!-*VV*0*5/!Y!2/))./!/'!3D*-/'0/!/)!Y!

>+4')*V*/.!c%+)5/.!/)!45I6!@bbma!7/D*'(!/)!45I6!@bbAfI!!

!

lI@ImI@I "22+'*(4)*,'!1*(),.*>+/!

!

NC*22+'*(4)*,'! 4')*`FNL! -C+'! ?4)*/')! 4D4')! 54! E./VV/! ?/+)! _)./! 54! .3(+5)4')/! -/! l!

(*)+4)*,'(! 05*'*>+/(! ?.*'0*?45/(!&! 54! E.,((/((/6! 5/(! ).4'(V+(*,'(! c?54>+/))4*./(! ,+! -/!

0,'0/').3(!E5,X+54*./(f!/)!+'/!E./VV/!4')3.*/+./I!

N,.(>+C+'! ?4)*/')! /()! *'(0.*)! (+.! 5*()/! -C4))/')/! -/! E./VV/6! -/(! (3.+2(! (,')! ?.35/D3(!

(Z()324)*>+/2/')! Y! *')/.D455/(! .3E+5*/.(! /)! 4?.U(! 014>+/! 3D3'/2/')! *22+'*(4')I! B/(!

(3.+2(! (/.,')! 4'45Z(3(! ?4.! N+2*'/T! 4V*'! -/! .345*(/.! +'/! 04.),E.4?1*/! -/(! 4')*0,.?(!

4')*`FNL! /)! (/.,')! 3E45/2/')! 0,'(/.D3(! ?,+.! .345*(/.! 5/! 0.,((`24)01! /'! NBR! c0,22/!

-3)4*553!?5+(!14+)f!5,.(!-C+'/!?.,?,(*)*,'!-/!E./VV,'I!!

N4!-3)/0)*,'!-C4')*0,.?(! 4')*`FNL! *')/.D*/')! -4'(! 5/(! 0.*)U./(!-C4)).*X+)*,'!-+! E./VV,'6!

?+*(>+/! 5C*-345! /()! -/! E./VV/.! +'! ?4)*/')! (4'(! 1*(),.*>+/! -/! H8L! 0,')./! (,'! -,''/+.I!

L*'(*6!54!-3)/0)*,'!-C+'!4')*0,.?(!4')*`FNL!0,')./`*'-*>+/!/'!)13,.*/!),+(!5/(!-,''/+.(!

?,.)4')! 54!2,530+5/! /'! >+/()*,'! c]!4')*EU'/! FNL! *')/.-*)!^fI! N/! -/E.3! -C*22+'*(4)*,'!

4')*`FNL! 4D4')! 54! E./VV/! -/! 014>+/! ?4)*/')! /()! -,'0! 3D45+3/! ?4.! 5/! )4+T! -/! E./VV,'!

*'0,2?4)*X5/!c3>+*D45/')!V.4'i4*(!-+!0O$L!423.*04*'fI!B/)!*'-*04)/+.!3D45+/!54!-*VV*0+5)3!

-C400U(!Y!54!E./VV/!-/!014>+/!?4)*/')!/'!0450+54')!5/!)4+T!-/!-,''/+.(!*')/.-*)(6!-+!V4*)!-/!

54! -3)/0)*,'!-/!H8L6! ?4.2*! 5/(! -,''/+.(!?.35/D3(!-C4+!2,*'(!+'!,.E4'/!-4'(! 5/(! 0*'>!

-/.'*U./(! 4''3/(! (+.! 5/! )/..*),*./! '4)*,'45! /'! *(,`E.,+?/! (4'E+*'I! Q.6! 54! 24W,.*)3! -/(!

?4)*/')(! /'! 4))/')/! -/! E./VV/! (,')! /'! V4*)! *22+'*(3(I! 9'! J.4'0/! -C4?.U(! 5/! -/.'*/.!

.4??,.)!-/! 5C4E/'0/!-/!%*,23-/0*'/! cL%#f!-/!@bA<6!pb6;|!-/(!?4)*/')(!/'!4))/')/!-/!

E./VV/!.3'45/!(,')!*22+'*(3(!c-3V*'*(!?4.!+'!)4+T!-/!E./VV,'!*'0,2?4)*X5/!}!A|f![!#_2/!

(*! (,')! /T05+(! 5/(! ?4)*/')(! ]!V4*X5/2/')! *22+'*(3(!^6! c0C/()! Y! -*./! (*! 5C,'! 0,'(*-U./!

+'*>+/2/')! 5/(! ?4)*/')(! 4Z4')! +'! )4+T! -/! E./VV,'! *'0,2?4)*X5/! }! @<|f6! <b|! -/(!

?4)*/')(! *'(0.*)(! (+.! 5*()/! (,')! ),+W,+.(! 0,'0/.'3(I! O4.2*! /+T6! 54! 2,*)*3! (,')! /'! V4*)!

1Z?/.*22+'*(3(!&!5/+.!)4+T!-/!E./VV,'(!*'0,2?4)*X5/(!/()!(+?3.*/+.!Y!o<|![!B/(!?4)*/')(!

./?.3(/')/')!@<|!-/!54!?,?+54)*,'!E3'3.45/!-/!?4)*/')(!/'!4))/')/!-/!E./VV/I!!
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!

B/(! 01*VV./(! (,')! /'! 0,'()4')/! 4+E2/')4)*,'!c5/(! ?4)*/')(! 1Z?/.*22+'*(3(!

./?.3(/')4*/')!n|!-/(!?4)*/')(!/'!4))/')/!-/!E./VV/!/'!@bb;f!/)!(,')!Y!2/))./!/'!.4??,.)!

4D/0! 5C4+E2/')4)*,'! -+! ',2X./! -/! ?4)*/')(! *'(0.*)(! ?,+.! -/(! ./`).4'(?54')4)*,'(!

.3'45/(I!!!!

N/(!3D45+4)*,'(!3?*-32*,5,E*>+/(!4+T!9)4)(`:'*(!(,')!0,2?4.4X5/(!cQ.E4'!O.,0+./2/')!

4'-!R.4'(?54')4)*,'!7/)g,.sfI!!

B/))/!,X(/.D4)*,'!4!-/+T!0,'(3>+/'0/(!Y!5C301/55/!*'-*D*-+/55/!&!

c*f 5C400U(!Y! 54!E./VV/!?,+.!0/(!?4)*/')(!/()!/').4D3!2_2/!(*!-/(!2/(+./(!?,+.!Z!

./23-*/.!(,')!2*(/(!/'!?540/I!9'!/VV/)6! 54!23-*4'/!-C4))/')/!?,+.!+'!?4)*/')!

*22+'*(3!/'!J.4'0/!/()!-/!l@6@!2,*(!0,')./!A<6n!2,*(!?,+.!+'!?4)*/')!','!

*22+'*(3!c(/5,'!5/!.4??,.)!@bAb!-/!5C40)*D*)3!-/!?.35UD/2/')!/)!-/!E./VV/!-/!

5CL%#fI! N/(! 2/(+./(! ?,+.! V4D,.*(/.! 5C400U(! Y! 54! E./VV/! -/! 0/(! ?4)*/')(!

4((,0*/')&! -/(! ?.,),0,5/(! -/! ?.*,.*(4)*,'! '4)*,'45/! ?,+.! 5/(! ?4)*/')(!

1Z?/.*22+'*(3(! c/'! J.4'0/! ?.,),0,5/! 4')*EU'/! ?/.2*(! cL'),*'/! 4'-!

N/E/'-./6!@bAnf6!-/(!?.,),0,5/(!-/!-3(/'(*X*5*(4)*,'!c#4.V,!/)!45I6!@bAAf!4*'(*!

>+/!-/(!?.,E.422/(!-/!-,'(!0.,*(3(!cN*!/)!45I6!@bAma!801*'(),0s!/)!45I6!@bAla!

d455!/)!45I6!@bAnfI!!

c**f ',+(! (,22/(! 42/'3(! Y! .345*(/.! -/(! ).4'(?54')4)*,'(! .3'45/(! ?,+.! -/(!

?4)*/')(! *22+'*(3(6! 0C/()! Y! -*./! ?,.)/+.(! -/! H8L! 4D4')! 54! E./VV/6! 245E.3! 5/!

.*(>+/! >+/! 0/(! H8L! 1*(),.*>+/(! ./?.3(/')/')! ?,+.! 54! (+.D*/! -/(! E./VV,'(!

cN/V4+01/+.!/)!45I6!@bAbfI!

!

N/(!-3V*(!24W/+.(!40)+/5(!/'!).4'(?54')4)*,'!.3'45/!(/!0,'0/')./')!(+.!5/!0,').G5/!-/!54'

.3?,'(/!1+2,.45/!/'!*')3E.4')!?5+(*/+.(!4T/(!&!

Af Q?)*2*(/.! 5/!2,'*),.*'E!/)! 54!?.*(/!/'!014.E/! )13.4?/+)*>+/!?,()`E./VV/!-/(!

?4)*/')(!*22+'*(3(!4V*'!-/!2*/+T!?.3D/'*.!5/(!53(*,'(!1*(),5,E*>+/(!!

@f O.3D/'*.!5C32/.E/'0/!-/(!H8L!!"#$%&%!

!

!
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9'! .3(+236! 54! ),T*0*)3! -/(!H8L! (+.! 5/! E./VV,'! *'-+*)! -/(! 53(*,'(! /'-,)135*45/(6! ?4.! -/(!

2304'*(2/(!-3?/'-4')!,+!*'-3?/'-4')!-+!0,2?532/')6!?,+D4')!_)./!(Z2?),24)*>+/(!

c-4'(! 5/! 04-./! -+! ./W/)! 1+2,.45! 4*E+f! ,+! *'(*-*/+(/(! c-4'(! 5/! 04-./! -+! ./W/)!

*'V.405*'*>+/fI! ! H4'(! 5/(! -/+T! 04(6! 0/(! 53(*,'(! D,')! ?.,E./((/.! D/.(! +'/! 4))/*')/!

*..3D/.(*X5/6! 5/! ./W/)! 1+2,.45! 01.,'*>+/6! ./(?,'(4X5/! -C+'/! -Z(V,'0)*,'! ?.,E./((*D/!

24*(! *'35+0)4X5/! -+! E./VV,'I! N/! ./W/)! 1+2,.45! 01.,'*>+/! /()! 4+W,+.-C1+*! 54! ?.*'0*?45/!

04+(/!-/!?/.)/!-/(!E./VV,'(!04.!4+0+'/!().4)3E*/!)13.4?/+)*>+/!'/!?/.2/)!-/! 5/!).4*)/.!

/VV*040/2/')I!

N/(! H8L! (,')! -/(! 4')*0,.?(! 4VV*'(! -/! )Z?/! "ES! /)! (,')! -*.*E3(! 0,')./! -/(! 4')*EU'/(!

?.,)3*>+/(I! ! "5(! (,')! ?.,-+*)(! ?4.! 5/(! N%! /VV/0)/+.(6! ?54(2,0Z)/(! /)! N%! 232,*./(6! 4+!

)/.2/! -C+'! ?.,0/((+(! -/! -*VV3./'0*4)*,'! 0,').G53! )/2?,./55/2/')! /)! (?4)*45/2/')6! 4+!

0,+.(!-+>+/5!54!0,554X,.4)*,'!4D/0!5/(!NR!/()!*'-*(?/'(4X5/I!!

'

//? !T4"*%"'($24 *5:* 4U#DH>%U("*G* *
'

O,+.! /'D*(4E/.! -/! 2,-+5/.! 54! .3?,'(/! 1+2,.45/6! *5! V4+)! 4D,*.! 2*(! /'! 3D*-/'0/! 5/(!

2304'*(2/(!(,+(`)/'-4')!&!c*f!54!-*VV3./'0*4)*,'!-/(!N%!/'!N%!/VV/0)/+.(!c**f!54!(30.3)*,'!

-C4')*0,.?(!?4.!0/(!/VV/0)/+.(!-*VV3./'0*3(!/)!c***f!5/+.!24*')*/'r5/+.!(+.D*/!Y!5C,.*E*'/!-/!

54!232,*./!*22+',5,E*>+/!-/!5C,.E4'*(2/I!!

9'V*'! 54! 24'*?+54)*,'! -/! 54! .3?,'(/! %! (C4DU./! 0,2?5/T/I! 9'! /VV/)6! /'! -/1,.(! -/! 5/+.!

04?40*)3! Y! (30.3)/.! -/(! 4')*0,.?(6! 5/(! N%! /T/.0/')! -C4+)./(! V,'0)*,'(!&! *5(! W,+/')!

',)422/')! +'! .G5/! ]!X3'3V*>+/!^! 4')*`*'V54224),*./! /)! *5(! (,')! 3E45/2/')! *2?5*>+3(!

-4'(!5C*'-+0)*,'!-/!),53.4'0/I'

E? 7GC*D$>8"))&>''"4*5"*42*)<%$<(&>'*5M2'(&%>$D)?*

!

L+!)/.2/!-/!-*VV3./')/(!3)4?/(!-/!-*VV3./'0*4)*,'6!5/!N%!-/D*/'-.4!+'!/VV/0)/+.!(?30*45*(3!

-4'(!54!(30.3)*,'!-C4')*0,.?(!(,+(!-/+T!V,.2/(!?,((*X5/(!&!N%!232,*./!,+!?54(2,0Z)/I!

!

!

!
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lA!

!

E?E 0(2D")*5"*5&88<$"'%&2(&>'*A*5:*D$<%:$)":$*4U#DH>V5"*2:;*"88"%(":$)*

!

B14>+/! 05,'/! -/! N%! ?/+)! ./0,''4z)./! +'! 4')*EU'/! (?30*V*>+/! E.\0/! Y! (,'! .30/?)/+.!

*'3-*)6! 5/! .30/?)/+.! -/(! 0/55+5/(! %! c%B$f6! 0,2?,(3! -C+'/! *22+',E5,X+5*'/! c"Ef! -/!

(+.V40/!4Z4')!+'/!(?30*V*0*)3!+'*>+/I!:'!3D3'/2/')!24W/+.6!54!./'0,')./!4D/0!5C4')*EU'/6!

?/.2/)!-/!-*()*'E+/.!-/+T!E.4'-/(!3)4?/(!-4'(!5C3)4X5*((/2/')!-/(!.3?,'(/(!%I!9'!/VV/)!

4D4')! 0/))/! ./'0,')./! 0536! 5/(! -*VV3./')/(! 3)4?/(! -/! 24)+.4)*,'! ?/.2/))/')! 5/!

-3D/5,??/2/')!-/!N%!4D/0!+'!%B$!V,'0)*,''/5!cN%!24)+./(!'4qVfI!O+*(6!54!./'0,')./!4D/0!

5C4')*EU'/! -4'(! 5/(! ,.E4'/(! 5Z2?1,q-/(! (/0,'-4*./(! cQN8f! *'*)*/! 5C40)*D4)*,'! -/(! N%!

24)+./(!/)!?/.2/)!5/+.!-*VV3./'0*4)*,'!/'!N%!/VV/0)/+.(6!?54(2,0Z)/!/)!N%!232,*./I!

` 9)4?/(!-/!-3D/5,??/2/')!*'-3?/'-4')/(!-/!5C4')*EU'/!!

!

B/(! 3)4?/(! ,')! ?,+.! X+)! -/! E3'3./.! -/(! N%! 4+! .3?/.),*./! -*D/.(*V*36! 0C/()! Y! -*./! -/!

?.,-+*./!-/!',2X./+T! 05,'/(!-*VV3./')(!4+T!%B$!+'*>+/(!/)!?/.2/))./!-/! ./0,''4z)./!

+'!54.E/!(?/0)./!-C4')*EU'/(!-+!]!','!(,*!^6!),+)!/'!35*2*'4')!5/(!05,'/(!4+),.340)*V(!>+*!

./0,''4*).4*/')! 4D/0! +'/! ).,?! E.4'-/! 4VV*'*)3! 5/(! 2,530+5/(! -+! ]!(,*!^! cN/%*/'! 4'-!

R/--/.6!@bbofI!!

N/!N%!/()!*((+!-C+'!?.30+.(/+.!1324),?,q3)*>+/I!L!5C*((+/!-/(!3)4?/(!-/!24)+.4)*,'!-4'(!

54!2,/55/!,((/+(/6! 54!-*VV3./'0*4)*,'!-+!N%!*224)+./!D4!(/!?,+.(+*D./!-4'(!54!.4)/I!N/(!

N%! D,')! (+00/((*D/2/')! 40>+3.*.! +'! ?13',)Z?/! -*)! ).4'(*)*,''/5! c04.40)3.*(3! ?4.!

5C/T?./((*,'! V,.)/! -/! BH@m6! BHlo! /)! "E#f! ?+*(! +'! ?13',)Z?/! 24)+./! 04.40)3.*(3! ?4.!

5C/T?./((*,'! -C+'! '*D/4+! *')/.23-*4*./! -/! BH@m! /)! BHlo! cJ*E+./! <6! cB4.(/))*! /)! 45I6!

@bbmffI!

!
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l@!

!

!

E$?>%&'f<'@87&"2;;&=&64'1>'(+'&4'=#%D>&>%0'1&'1$HH8%&63$#4$26'

(#' 32=M$6#$026' 1&0' =#%D>&>%0' *?@' &4' !@_a' ;&%=&4' 1&' 1$HH8%&63$&%' "&0' (+' 0&"26' "&>%' 84#;&' 1&'
=#4>%#4$26I')""&'&04'624#==&64'>4$"$08&';2>%'84>1$&%'"&0'(+'1>'0#6?'3$%3>"#64'K!#%0&44$'&4'#"IS'VWWYL'

!

B1/j!5CF,22/6!-/+T!)Z?/(!-/!N%!24)+./(!4+T!V,'0)*,'(!-*VV3./')/(!(,')!/'!V4*)!*-/')*V*3(!

(/5,'!5/+.!5,045*(4)*,'!-4'(!54!.4)/I!!

• N/(!N%!(*)+3(!-4'(!+'/!j,'/!E3,E.4?1*>+/!(?30*V*>+/!-/!54!.4)/6!',223/!j,'/!

24.E*'45/6! 0,'()*)+/')! +'! (,+(`E.,+?/! ?4.)*0+5*/.! -/! N%!24)+./(! 04.40)3.*(3(!

?4.!5/(!24.>+/+.(!BH@ny"EHy"E#y!-,')!5C,.*E*'/!/)!5/(!V,'0)*,'(!(,')!-3X4))+/(!

cd/*55! /)! 45I6! @bb;fI! B/(! N%! ?,+..4*/')! (/! -*VV3./'0*/.! (/5,'! +'! ?.,E.422/!

?4.)*0+5*/.! Y! ?4.)*.! -/(! N%! ).4'(*)*,''/5(! cH/(04),*./! /)! 45I6! @bAmf! /)! (/.4*/')!

*2?5*>+3(! -4'(! 54! .3?,'(/! .4?*-/! 4+T! 4')*EU'/(! R! *'-3?/'-4')(I! "5! (C4E*)!

-C4')*EU'/(! 04?4X5/(!-C*'-+*./! 5C40)*D4)*,'!-/(!N%! (4'(!4*-/!-/(!NR! 0,22/! 5/(!

0,2?,(4')(!X40)3.*/'(!?4.!/T/2?5/I!!

!

• N/(! N%! 24)+./(! V,55*0+54*./(6! 04.40)3.*(3(! ?4.! +'! ?13',)Z?/! BH@n`"EHy"E#y!

(,')! (?30*45*(3(! -4'(! 54! .3?,'(/! 4+T! 4')*EU'/(! ?.,)3*>+/(6! 4+T>+/5(! 5/(!

Rate 

Ly B 
mature naïf 

Ly B naïf activé 

!"#$%&'%%

()"%&'%

!"#$&'%%

()"*%

Ly B précurseur 
des centres 
germinatifs 

Centroblaste – 
Centrocyte 

Ly B 
mémoire

Ly B mémoire
Extra folliculaire 

CG indep  

Ly B mémoire
Précoce

Ly B mémoire

!"#$+%%

()"*%

%

!"#$*%%

()"*%

%

%

%

Cellule 

Pro B 
Cellule 

Pré B Cellule B 
immature

!"#$+%%

()"+%

Moelle osseuse
Ly B 

transitionnel

F

O

L

L

I

C

U

L

E

 

L

Y

M

P

H

O

I

D

E

Progéniteur 
lymphoïde

Plasmocyte

!"#$&'%%

()"&'%

!",-&'%

!"#$'./%%

()"+%

!",-'./%

Maturation indépendante de l’antigène 

Maturation 
dépendante 
de l’antigène 
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!

4')*EU'/(!FNL!4??4.)*/''/')I!7,+(!455,'(!-,'0!',+(!*')3./((/.!(?30*V*>+/2/')!

Y!0/))/!04)3E,.*/!-/!N%!24)+./I!

N/(!N%!24)+./(!'4qV(!0*.0+5/')!/')./!5/(!-*VV3./')(!,.E4'/(!5Z2?1,q-/(!(/0,'-4*./(!c.4)/!

/)!E4'E5*,'(f!cD,'!L'-.*4'!4'-!#/2?/56!@bblfI!N,.(>+/! 5/!.30/?)/+.!-/!(+.V40/!-+!N%!!

D4!./0,''4z)./!]!(,'!^!4')*EU'/!-4'(!5/(!V,55*0+5/(!5Z2?1,q-/(!-+!E4'E5*,'!,+!-/!54!.4)/6!

5/!N%!D4!(+X*.!?5+(*/+.(!3)4?/(!-/!24)+.4)*,'6!-3?/'-4')/(!-,'0!-/!(4!./'0,')./!4D/0!

5C4')*EU'/I!!

!

` 9)4?/(! -/! -3D/5,??/2/')! -3?/'-4')/(! -/! 5C4')*EU'/! -4'(! 5/(! ,.E4'/(!

5Z2?1,q-/(!(/0,'-4*./(!

!

NC4.01*)/0)+./!-/(!QN8!?/.2/)!+'!0,').G5/!(?4)*45!/)!)/2?,./5!*'-*(?/'(4X5/!4+!-3.,+53!

-/!0/(!3)4?/(!cJ*E+./!pfI!!

NC4.01*)/0)+./!-/(!E4'E5*,'(!/()!-*D*(3/!/'!@!0,2?4.)*2/')(!&!5/!0,.)/T!/)!54!2/-+554I!!

• N/!0,.)/T!/()!5+*`2_2/!-*D*(3!/'!j,'/(!%!0,../(?,'-4')!4+T!V,55*0+5/(!/)!/'!j,'/(!

R!4-W40/')/(6!5/!?4.40,.)/TI!N/!?4.40,.)/T!/()!4+!0,')40)!-/(!04?*554*./(!F9M!cH';>#

S$!%(>"2'42# T"$72"8f! ?4.! 5/(>+/5(! 5/(! 5Z2?1,0Z)/(! 0*.0+54')(! 400U-/')! 4+T!

E4'E5*,'(I!!

• N4! 2/-+554! /()! +'/! j,'/! .*01/! /'! 0/55+5/(! ?14E,0Z)4*./(! cHB! /)! 240.,?14E/(!

',)422/')fI!!

N/! E4'E5*,'! /()! 3E45/2/')! ]!*..*E+3!^! ?4.! +'/! 0*.0+54)*,'! 5Z2?14)*>+/I! N4! 5Z2?1/!

4..*D4')! -/(! D4*((/4+T! 4VV3./')(! /()! -*VV+(3/! -4'(! 5/! E4'E5*,'! ?4.! 5C*')/.23-*4*./! -C+'!

.3(/4+! -/! (*'+(6! -,')! 5/! (*'+(! (,+(! 04?(+54*./6! /)! /()! 0,55/0)3/! 4?.U(! ]!V*5).4)*,'!^! 4+!

'*D/4+!-/!54!23-+554I!

!
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lm!

!

!

E$?>%&'X<'Q83#6$0=&'1&'%&3266#$00#63&'1&'"G#64$?/6&I'

(&0' (+' =#4>%&0' 6#RH0' ' ;&>7&64' %&3266#[4%&' "&>%' #64$?/6&' 0;83$H$D>&' 02>0' H2%=&' "$M%&' 2>'
\';%80&648&'^' 0&"26' "#' 4#$""&'1&0' #64$?/6&0I' !&44&' %&3266#$00#63&';&>4' 8?#"&=&64' 0G&HH&34>&%'1#60'
1$HH8%&64&0'T26&0'1>'32%4&OI'K-$%8&'1&']#%g221'VWFWL'

!

E?E?E? !"%>''2&))2'%"*5"*4M2'(&96'"*

!

N4!./0,''4*((4'0/!-/!5C4')*EU'/!?4.!+'!N%!24)+./!'4qV!*'*)*/!(,'!40)*D4)*,'!/)!(C/VV/0)+/!

-4'(!54!j,'/!%!-/(!QN8I!N4!)4*55/!-/!5C4')*EU'/!D4!-*0)/.!(,'!2,-/!-/!./0,''4*((4'0/!?4.!

5/!N%I!9'!/VV/)6!(*!5/!?,*-(!2,530+54*./!-/!5C4')*EU'/!/()!*'V3.*/+.!Y!nb!sH6!45,.(!5C4')*EU'/!

(/.4! ./0,''+! ?4.! 5/! %B$! (,+(! V,.2/! ]!5*X./!^! 4?.U(! -*VV+(*,'! Y! ?4.)*.! -/(! (*'+(! (,+(`

04?(+54*./(! ,+# &'4# +'! .3(/4+! -/! 04'4+T! 5Z2?14)*>+/(! V,55*0+54*./(! ]!(/0,'-4*./(!^!

0,2?,(3!-/!0,554EU'/!/)!-/!0/55+5/(! V*X.,`.3)*0+54*./(!cO4?/!/)!45I6!@bbna!$,,j/'-445!/)!

45I6!@bb;f!cJ*E+./!p!?4.)*/(!A!/)!@fI!!

!

!

!

!

Small antigen
(<70 kDa)

Larger antigen
(>70 kDa)

E�erent /
a�erent 
blood
vessels

High endothelial
venules (HEV) 

Trabecular
sinuses

E�erent
lymph
 uid

A�erent
lymph  uid

Follicle

2

B

Follicle

Conduit
network

Cortex

Germinal
center

Subcapsular
sinus (SCS)

Medulla

Paracortex

HEV

Follicle5

B

SCS

FoFollicle

MΦ

1

B

SCS

leFollicle

MΦ

3

B

Lymph nodeLymph node

DC

FDC

4
E�erent /
a�erent 
blood
vessels

errent

B

Corte
x

Conduit

Germinal
center

Cortex

!"#$%#&'$&&

(&)*&+,&

#$%#&'-."//&'$&&

(&)*&+,&

-."//&'$
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9'!./D4'01/6!(*!5/!?,*-(!2,530+54*./!-/!5C4')*EU'/!/()!(+?3.*/+.!Y!nb!sH!c0C/()!5/!04(!-/!54!

?5+?4.)! -/(! 4')*EU'/(! /)! ',)422/')! -/(! 0,2?5/T/(! *22+'(! ,+! ?4.)*0+5/(! D*.45/(f6!

5C4')*EU'/!(/.4!]!?.3(/')3!^!(,+(!V,.2/!*')40)/!?4.!?5+(*/+.(!?4.)/'4*./(&!

• ?4.! 5/(! 240.,?14E/(! -/(! (*'+(! (,+(`04?(+54*./(! cJ*E+./! p6! ?4.)*/! lf6! ?4.!

5C*')/.23-*4*./!-/!.30/?)/+.(!-/!(+.V40/!#40A!c@46)%0>4;"#4!>"8'%$#3%2"672".Af!

?,+.! 5/(!4')*EU'/(!,?(,'*(3(!?4.! 5/!0,2?532/')6! 5/!J0u$""%!?,+.! 5/(!0,2?5/T/(!

*22+'(!,+!HB`8*E'!?,+.! 5/(!4')*EU'/(!E5+0*-*>+/(!cB4..4(0,!4'-!%4)*()46!@bbna!

P+')!/)!45I6!@bbna!O14'!/)!45I6!@bbnfI!

• O4.! 5/(! HB! -+! ?4.4`0,.)/T! cJ*E+./! p6! ?4.)*/! mf! c{*! /)! 45I6! @bbpfI! B/))/! D,*/!

?/.2/)).4*)!-C40)*D/.!5/(!N%!?.,D/'4')!-/(!F9MI!

• O4.! 5/(! HB! V,55*0+54*./(! cJHBf! cJ*E+./! p6! ?4.)*/! <fI! NC4')*EU'/! (/.4*)! 45,.(!

).4'(?,.)3!-/(!240.,?14E/(!-+!(*'+(!(,+(`04?(+54*./!4+T!JHB!?4.!-/(!N%!','`

(?30*V*>+/(! cY! 5/+.! (+.V40/fI! ! N4! ?.3(/')4)*,'! -/! 5C4')*EU'/! ?4.! 5/(! JHB!

?/.2/)).4*)! -/! ?.,5,'E/.! ]!-+.4X5/2/')!^! 54! ?.3(/')4)*,'! -/! 5C4')*EU'/! 4+T! N%!

cB4..4(0,! 4'-! %4)*()46! @bbna! O14'! /)! 45I6! @bbnfI! B/! 2304'*(2/! /()! /'! V4*)!

*'-*(?/'(4X5/! ?,+.! 5C3)4?/! -/! 24)+.4)*,'! -C4VV*'*)3! -4'(! 5/! 0/')./! E/.2*'4)*V!

c-3)4*553!0*`-/((,+(f!24*(!(/2X5/.4*)!3E45/2/')!*')/.D/'*.!?,+.!5C40)*D4)*,'!-/!N%!

'4qV(!c8+j+s*!/)!45I6!@bb;fI!

!

E?E?I? 0(2D")*D$<%>%")*5M2%(&=2(&>'*5:*7G*

!

N4!5*4*(,'!%B$`4')*EU'/!0,'()*)+/!5/!?./2*/.!(*E'45!-C40)*D4)*,'!-+!N%!/)!(C/VV/0)+/!(/5,'!

+'/! D3.*)4X5/! -Z'42*>+/! (?4)*,`)/2?,./55/! V4*(4')! *')/.D/'*.! +'/! .3,.E4'*(4)*,'! -+!

0Z),(>+/5/))/!/)! 54! V,.24)*,'!-/!]!2*0.,05+()/.!^!-/!%B$!cF4.g,,-!4'-!%4)*()46!@bAbfI!

N/! ./0.+)/2/')! -+! 0,`.30/?)/+.! BHA;6! W,+/! +'! .G5/! V40*5*)4)/+.! /((/')*/5! 5,.(! -/! 0/))/!

(Z'4?(/! *22+',5,E*>+/! /'! V4D,.*(4')! 5C42?5*V*04)*,'! -+! (*E'45! -+! %B$! *'-*(?/'(4X5/!

?,+.!*'-+*./!5C40)*D4)*,'!%!cH/?,*5!/)!45I6!@bbofI!!

B/!?./2*/.!(*E'45!-C40)*D4)*,'!D4!4D,*.!?,+.!0,'(3>+/'0/(!!

c*f 5C*')/.'45*(4)*,'! -/! 5C4')*EU'/6! >+*! (/.4! /'(+*)/! -3E.4-3! /'! ?/?)*-/(!

4')*E3'*>+/(! /)! ?.3(/')3! Y! 54! (+.V40/! -+! N%! 40)*D3! ?4.! 5C*')/.23-*4*./! -/(!

2,530+5/(!FNL!-/!054((/!""!cN4'j4D/001*46!A;o<a!$,0s!/)!45I6!A;omfI!!



"7R$QH:BR"Q7!

lp!

!

c**f 54!2*E.4)*,'!-/(!N%!40)*D3(!D/.(!54!j,'/!R`%I!H4'(!0/))/!j,'/6!54!./'0,')./!R`%!

'4qV(!40)*D3(!D4!*'-+*./!54!?.,5*V3.4)*,'!-/(!-/+T!?4.)/'4*./(!cJ*E+./!n4fI!

!

E$?>%&'hI'!2""#M2%#4$26'-E]J(+S'84#;&'3&64%#"&';2>%'"#'1$HH8%&63$#4$26'1&0'(+'#34$780'&6'&HH&34&>%0'

(&0'(+'&4'"&0'(-'#34$780';#%'"&>%'%&63264%&'#7&3'"G#64$?/6&'7264'=$?%&%'N'"#';8%$;.8%$&'1&0'H2""$3>"&0S'
#>' 3264#34' 1&' "#' T26&' -' 1&0' 2%?#6&0' "C=;.2R1&0' 0&3261#$%&0I' (&' 6$7&#>' 1G#$1&' &64%&' "&0' (-S'
\'0;83$#"$04&0'^'1&'"#'32""#M2%#4$26''-J+'&4'62==80'-'H2""$3>"#$%&0'7#'184&%=$6&%'"&'1&7&6$%'1>'(+'<'
%8;260&'&O4%#H2""$3>"#$%&'2>'%8;260&'18;&61#64&'1&0'!c'K#1#;48&'1&'i>%20#d$'U#4I',&7I'*==>62"'
VWFfLI''

L!0/))/!3)4?/6!5/!-*45,E+/!/')./!NR!/)!N%!!?/.2/)!-/!V,.2/.!-/(!().+0)+./(!(?30*45*(3/(!4+!

(/*'! -/! 54! j,'/! V,55*0+54*./! >+/! 5C,'! ',22/! 0/')./! E/.2*'4)*V! cBSfI! 955/(! (,')! -,'0! 5/!

./V5/)!-C+'/!?.,5*V3.4)*,'!,5*E,05,'45/!-/(!N%!(?30*V*>+/(!-C+'!4')*EU'/I!NC4.01*)/0)+./!-/!

0/(! ().+0)+./(! ?/.2/)).4! 4+T! N%! (?30*V*>+/(! -/! (/! -*VV3./'0*/.! /'! N%! /VV/0)/+.(!

]!?/.V,.24')(!^!(30.3)4')!-/(!"E!-/!).U(!14+)/!4VV*'*)3I!!

B/?/'-4')6!5/(!N%!?/+D/')!3E45/2/')!(/!-*VV3./'0*/.!?5+(!.4?*-/2/')!/'!/VV/0)/+.(!(4'(!

?4((/.!?4.!5/(!BS!E.\0/!Y!+'/!-/+T*U2/!D,*/!-/!-*VV3./'0*4)*,'6!',223/!/T).4V,55*0+54*./!

,+!*'-3?/'-4')/!-/(!BSI!!

!

!

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

*+,)-./)

01'2&'"()
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ln!

!

E?E?K? N&88<$"'%&2(&>'*";($28>44&%:42&$"*&'5<D"'52'("*5")*%"'($")*

9"$#&'2(&8)*

!

L?.U(!@!0Z05/(!0/55+54*./(6!+'/!?4.)*/!5/(!N%!]!X54()*>+/(r?.,5*V3.4')(!^!D,')!2*E./.!-/!54!

?3.*?13.*/!-/(!V,55*0+5/(!c-/!54!V.,')*U./!R`%f!/)!(/!-*VV3./'0*/.!/'!!

• N%!232,*./(!*'-3?/'-4')(!-/(!BS!cV*E+./!n0f!

• O54(24X54()/(!/T).4V,55*0+54*./(!cV*E+./!nXf!!

!

B/))/!-*VV3./'0*4)*,'!(C/VV/0)+/.4!45,.(!/'!5C4X(/'0/!-/!0,554X,.4)*,'!c+5)3.*/+./f!4D/0!5/(!

NR!/)!(4'(!V,.24)*,'!/'!BS!c#40N/''4'!/)!45I6!@bblf!24*(!'30/((*)/!?.,X4X5/2/')!+'/!

*')/.40)*,'!4D/0!5/(!HBI!:'/!0,22+)4)*,'!-/!054((/6!?.,0/((+(!?/.2/))4')!-/!014'E/.!5/!

V.4E2/')!0,'()4')!-C+'/!"E6!?/+)!-3X+)/.!-U(!0/!()4-/I!N/(!N%!232,*./(! *'-3?/'-4')(!

-/(!BS!?/+D/')!/'!/VV/)!_)./!(,*)!-/!)Z?/!"E#y!(,*)!0,22+)36!]!(g*)013!^!/'!"ES!cR4Z5,.!

/)!45I6!@bA@fI!

B/))/!40)*D4)*,'!?/.2/)!+'/!?./2*U./!.3?,'(/!4')*0,.?(6!.4?*-/!24*(!-/!V4*X5/!(?30*V*0*)3!

04.! 5/(! ?13',2U'/(! -C1Z?/.2+)4)*,'! (,24)*>+/6! >+*! ?/.2/))/')! 5C*').,-+0)*,'! -/!

2+)4)*,'(!?,'0)+/55/(!4+!'*D/4+!-/(!-,24*'/(!D4.*4X5/(!-/(!"E!cEU'/!"EMf!?4.!5C/'jZ2/!

L"H! c+6('&4('%$.'$!76"!# 6-('!'$"#/"43'$48"f! /)!-,'0!-C4+E2/')/.!?,)/')*/55/2/')! 5/+.!

4VV*'*)3!?,+.!5C4')*EU'/6!'/!(C/VV/0)+/')!?4(!/'!-/1,.(!-/(!BSI!

N4!]!V,.0/!^!-/!54!0,554X,.4)*,'!RJF`N%!*'*)*45/!(/2X5/!_)./!-3)/.2*'4')/!?,+.!5/!01,*T!

-/!54!]!-/()*'3/!^!-C+'!N%I!N/!?.,0/((+(!-/!(35/0)*,'!(/.4*)!5*3!Y!54!>+4')*)3!-/!?/?)*-/(!

?.3(/')3(!?4.!5/!N%!&!0/+T!>+*!/'!/T?.*2/')!5/!?5+(!,')!-/(!0,')40)(!?.,5,'E3(!4D/0!5/(!

RJF!/)!./i,*D/')!+'!'*D/4+!-C4*-/!(+VV*(4')!?,+.!V,'-/.!5/(!BSI!N4!-/()*'3/!-+!N%!(/.4*)!

-,'0!-3?/'-4')/!-+!'*D/4+!]!-C*')/'(*)3!^!-/!54!0,554X,.4)*,'!RJF`N%!c801g*0s/.)!/)!45I6!

@bAAfI!!

!

E?E?R? N&88<$"'%&2(&>'*8>44&%:42&$"*5<D"'52'("*5")*%"'($")*9"$#&'2(&8)*

!

N4! ?,+.(+*)/! -/! 54! -*VV3./'0*4)*,'! -/(! N%! -4'(! 5/(! j,'/(! V,55*0+54*./(! 0,'-+*)! Y! 54!

V,.24)*,'! -/! BS! ?/.2/))4')! 54! (Z')1U(/! -C4')*0,.?(! -/! 14+)/! 4VV*'*)3! cE.\0/! 4+!

?.,0/((+(!-C1Z?/.2+)4)*,'!(,24)*>+/fI!!
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lo!

!

)6?#?&=&64'1&0'(+'&4'*6$4$#4$26'1&0'!c'

N4!V,.24)*,'!-/(!BS!'30/((*)/!4+!?.3454X5/!+'/!0,554X,.4)*,'!V,.)/!/)!-+.4X5/!/')./!RJF!

/)!N%!Y!54!?3.*?13.*/!-/(!V,55*0+5/(!cv+.,(4s*!/)!45I6!@bA<a!801g*0s/.)!/)!45I6!@bAAfI!!

{*! F! "(# 42#*! ,')!2,').3! ?4.! *24E/.*/! *').4D*)45/! X*`?1,),'*>+/! -4'(! +'!2,-U5/!2+.*'!

-3V*0*/')!/'!?.,)3*'/!8LO!cO';$42'$;# 2-30>%6-("#46('&4('%$#3%2"672".488%6'4("!#0)%("'$f!

>+/!5C4X(/'0/!-C*')/.40)*,'!()4X5/!/')./!RJF`N%!c(/0,'-4*./!-4'(!0/!2,-U5/!Y!5C4X(/'0/!

-/! 8LOf! /()! -*./0)/2/')! ./(?,'(4X5/! -/! 54! -*2*'+)*,'! -+! ',2X./! -/! BS! /)! -/!

5C/T?4'(*,'! 05,'45/! %! ! ,X(/.D3/! -4'(! 0/! 2,-U5/I! N/(! 4+)/+.(! -32,')./')! >+/! 0/(!

*')/.40)*,'(!/T*()/')6!4D/0!54!2_2/!V.3>+/'0/6!24*(!>+C/55/(!(,')!]!W+()/!^!?5+(!0,+.)/(I!

H/!?5+(6! 5/(! *')/.40)*,'(!-/(!NR!8LO`r`! 4D/0! 5/(!HB! (,')!?.3(/.D3/(!/)!?/.2/))/')! 4+T!

RJF!-/!(/!-3D/5,??/.!(4'(!4+)./!-3V4+)!V,'0)*,''/5!c*'-+0)*,'6!?.,5*V3.4)*,'6!2*E.4)*,'!

D/.(!54!j,'/!V,55*0+54*./!-/(!E4'E5*,'(!/)!24.>+/+.(!-C40)*D4)*,'f!c{*!/)!45I6!@bbofI!

B/))/! 0,554X,.4)*,'! V,.)/!/)!-+.4X5/!?/.2/)).4*)! 4+T!N%!40)*D3(!-/! ./0/D,*.!-/(!RJF! 54!

0,2X*'4*(,'! -/(! @! (*E'4+T!*'-*(?/'(4X5/(! ?,+.! ,.*/')/.! 54! .3?,'(/! D/.(! 5/(! BS! &!

5C40)*D4)*,'! -+! BHmb! /)! 54! (*E'45*(4)*,'! -/! 5C"N@AI! NC"N@A! ?/.2/)! /'! /VV/)! -C4+E2/')/.!

5C/T?./((*,'! -/! %05p! c<.6"22# 2-30>%34# ?f6! V40)/+.! -/! ).4'(0.*?)*,'! 24W/+.! ?,+.!

5C*'-+0)*,'! -/(! N%! -/(! BS! cN*')/.24'! /)! 45I6! @bAbfI! +# 6%$()4)'%6! (*! 5/(! N%! ./i,*D/')!

(/+5/2/')!5/!(*E'45!-C40)*D4)*,'!-+!BHmb!-/!V4i,'!*(,53/!c-4'(!+'!0,')/T)/!-C*')/.40)*,'!

0,+.)/f6!*5(!(/.,')!45,.(!,.*/')3(!D/.(!+'/!.3?,'(/!*'-3?/'-4')/!-/(!BS!cv+.,(4s*!/)!45I6!

@bA<a!R4Z5,.!/)!45I6!@bA@fI!S.\0/!Y!5C40>+*(*)*,'!-/!%05p6!5/(!N%!(,')!/'E4E3(!-4'(!54!D,*/!

-/!-*VV3./'0*4)*,'!-3?/'-4')/!-/(!BS!/)!-/D*/''/')!-/(!N%!?.30+.(/+.(!-/(!BS!cv*)4',!

/)!45I6!@bAAfI!"5(!2*E./')!45,.(!4+!0/')./!-/!54!j,'/!V,55*0+54*./6!?.,5*VU./')!24((*D/2/')!

/)!0,5,'*(/')!5/!.3(/4+!-/!JHB!V,.24')!5/(!BS!?.30,0/(!cH/!8*5D4!4'-!v5/*'6!@bA<fI!!

!

! @$HH8%&63$#4$26'1&0'(+'1#60'"&0'!c'<'>6';%23&00>0'1C6#=$D>&'

N/! BS! 0,2?5U)/2/')! V,.23! /()! ?,54.*(3! /'! @! j,'/(!V,'0)*,''/55/2/')! -*VV3./')/(!&! 54!

j,'/!(,2X./!/)!54!j,'/!054*./I!!!

H4'(! 54! j,'/! (,2X./6! +'/! -*D/.(*V*04)*,'! -+! %B$! -/(! N%! /()! ,X)/'+/! E.\0/! 4+T!

?13',2U'/(! -C1Z?/.2+)4)*,'! (,24)*>+/I! O4.455U5/2/')! Y! 0/! ?.,0/((+(6! *5! /T*()/! +'/!
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l;!

!

/T?4'(*,'!05,'45/! *')/'(/!-/(!N%I!S.\0/!Y! 54!0,2X*'4*(,'!-/!0/(!@!?.,0/((+(6!+'! 54.E/!

?4'/5!-/!05,'/(!2+)4')(!4D/0!-*VV3./')/(!4VV*'*)3(!?,+.!5C4')*EU'/!/()!0.33I!!

H4'(!54!j,'/!054*./6!+'/!(35/0)*,'!-C4VV*'*)3!-/(!%B$!]!',+D/55/2/')!2+)3(!^!(/.4!.345*(3/!

E.\0/! Y! 54! 0,554X,.4)*,'! RJF`N%! c6:*! ?4.4E.4?1/! AIlf! /)! Y! 54! ?4.)*0*?4)*,'! -/(! 0/55+5/(!

JHBI!B/!?.,0/((+(!'30/((*)/!/'!/VV/)!>+/!5C4')*EU'/!(,*)!04?)3!?4.!5/(!%B$!]!',+D/55/2/')!

2+)3(!^!c.G5/!0.+0*45!-/(!JHBf!/)!*')/.'45*(3(!?,+.!_)./!?.3(/')3(!4+T!RJF!cL55/'!/)!45I6!

@bbn4a!M*0),.4!4'-!7+((/'jg/*E6!@bA@fI!N/(!N%!5/(!?5+(!4VV*'(!(,')!0/+T!>+*!?.3(/')/')!

5/! ?5+(! -/! 0,2?5/T/(! ?/?)*-/`B#F""! Y! 5/+.! (+.V40/! ?/.2/))4')! -/! (+.?4((/.! 5/+.(!

D,*(*'(I!

NC400/((*X*5*)3! -/(! 4')*EU'/(! 0,'()*)+/! +'! -/+T*U2/! ?,*')! 5*2*)/! ?,+.! (C4((+./.! -/! 54!

(35/0)*,'!-/(!N%!5/(!?5+(!4VV*'(I!N/(!JHB!2,-+5/')!5C400/((*X*5*)3!-/(!4')*EU'/(!E.\0/!Y!54!

V*T4)*,'! -C4')*0,.?(! (+.! 5C4')*EU'/! ?.3(/')3I! B/! 2304'*(2/! 0,'()*)+/! +'/! X,+05/!

-C4+),.3E+54)*,'6! E.\0/! Y! 54>+/55/! 5/(! 4')*0,.?(! -/(! ?54(2,0Z)/(! -3WY! -*VV3./'0*3(6!

D*/''/')!2,-+5/.!54!(35/0)*,'!-/(!',+D/4+T!05,'/(!cK14'E!/)!45I6!@bAlfI!!

N4! D*(+45*(4)*,'! -+! 0,2?,.)/2/')! -/(! N%! -4'(! 5/(! BS! '$# &'&%! ?/+)! 24*')/'4')! _)./!

3)+-*3/!E.\0/!4+T!?.,E.U(!-/(!)/01'*>+/(!-C*24E/.*/!cM*0),.4!/)!45I6!@bAbfI!955/!4!?/.2*(!

-/!2,')./.!>+/!5/(!BS!(,')!-/(!().+0)+./(!/T)._2/2/')!-Z'42*>+/(!-4'(!5/(>+/55/(!5/(!

N%!D,')!45)/.'4)*D/2/')!./`0*.0+5/.!/')./!5/(!j,'/(!(,2X./(!/)!054*./(!-/(!BS!cL55/'!/)!

45I6!@bbnXa!M*0),.4!/)!45I6!@bAbfI!B/(!3014'E/(!(,')!.4?*-/(6!(*!X*/'!>+/!5C45)/.'4'0/!/')./!

0/').,X54()/(!cN%!(*)+3(!-4'(!54!j,'/!(,2X./f!/)!0/').,0Z)/(!cN%!-/!54!j,'/!054*./f!/()!

24*')/'4')! 0,'(*-3.3/! 0,22/!+'/! 45)/.'4'0/! /')./!@! 3)4)(! ).4'(*),*./(! 4+! (/*'!-C+'/!

2_2/! 3)4?/! -3D/5,??/2/')45/! ?5+)G)! >+/! 0,22/! @! 3)4?/(! -/! -*VV3./'0*4)*,'!

*'-*D*-+45*(3/(I!B/?/'-4')6!5/(!-*VV3./'0/(!/')./!0/').,X54()/(!/)!0/').,0Z)/(!/T*()/')!/)!

?,.)/')! (+.! 5/! '*D/4+! -C/T?./((*,'! -/! 24.>+/+.(! -C40)*D4)*,'6! 5/+.! (/'(*X*5*)3! 4+T!

01*2*,s*'/(6! 5/+.!04?40*)3!-/!.3?4.4)*,'!-/!5CLH7!cL0*-/!-3(,TZ.*X,'+053*>+/f! !/)! 5/+.!

04?40*)3! ?.,5*V3.4)*D/! cM*0),.4! /)! 45I6! @bA@fI! "5(! ?/+D/')! _)./! -*()*'E+3(! /'! V,'0)*,'! -+!

'*D/4+! -C/T?./((*,'! -/(! 24.>+/+.(! BtB$m6! BHol! /)! BHop6! 5/(! 0/').,X54()/(! 3)4')!

BtB$m1*BHol5,BHop5,!45,.(!>+/!5/(!0/').,0Z)/(!(,')!BtB$m5,BHol1*BHop1*f!cL55/'!/)!45I6!

@bbma!M*0),.4!/)!45I6!@bAbfI!!

!
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mb!

!

N4! ?,54.*(4)*,'! (?4)*45/! /'! @! j,'/(! E3,E.4?1*>+/2/')! (3?4.3/(! '30/((*)/! 5C/T?./((*,'!

-/(!.30/?)/+.(!-/!01*2*,s*'/(!BtB$m!/)!BtB$<!Y!54!(+.V40/!-/(!N%I!N/(!N%!(,')!4))*.3(!

D/.(! 54! j,'/! 054*./! E.\0/! Y!+'! E.4-*/')!-/! 0,'0/').4)*,'!-/!BtBNAl6! 5*E4'-!-/!BtB$<6!

/T?.*23!?4.!5/(!JHB!cL55/'!/)!45I6!@bbmf!45,.(!>+/!5C4)).40)*,'!D/.(!54!j,'/!(,2X./!(/.4*)!

E,+D/.'3/! ?4.! +'! E.4-*/')! -/! BtBNA@6! 5*E4'-! -/! BtB$m6! /T?.*23! ?4.! 5/(! 0/55+5/(!

().,245/(!.3)*0+54*./(!-/!0/))/!j,'/!c%4''4.-!/)!45I6!@bAlfI!N4!(3?4.4)*,'!(?4)*45/!-/!0/(!

@!?G5/(!/()!-/!?5+(!0.+0*45/!?,+.!5/!-3D/5,??/2/')!-/!.3?,'(/(!-/!)Z?/!BS!/VV*040/(I!9'!

/VV/)6! 5/(!N%!-3V*0*/')(!/'!BtB$m6!-,'0!(3>+/().3(!-4'(!54!j,'/!054*./6!'C40>+*U./')!>+/!

?/+! -/! 2+)4)*,'(! (,24)*>+/(! /)! (,')! -3?4((3(! ?4.! 5/(! N%! BtB$my! /)! -,'0! 35*2*'3(!

c%4''4.-!/)!45I6!@bAlfI!

B/(!2304'*(2/(!D,')!4X,+)*.!Y!54!E/'U(/!-/!-/+T!/VV/0)/+.(!(?30*45*(3(!-4'(!54!(30.3)*,'!

-C4')*0,.?(! &! 5/(!N%!232,*./(!/)! 5/(!?54(2,0Z)/(!Y! 5,'E+/!-+.3/!-/!D*/I!B/(!/VV/0)/+.(!

?/+D/')! 4??4.4z)./! -4'(! 54! (/24*'/! >+*! (+*)! 54! ./'0,')./! 4D/0! 5C4')*EU'/! c%5*'s! /)! 45I6!

@bb<fI!N4!0,2?.31/'(*,'!-+!.G5/!-/(! V40)/+.(!0,'-+*(4')!Y! *')/..,2?./! 5/(!0Z05/(!-/(!

N%! -4'(! 5/! BS! /)! Y! -3)/.2*'/.! 5/+.! ]!-/()*'3/!^! /')./! 5/(! @! 3)4)(! -/! -*VV3./'0*4)*,'!

)/.2*'45/!?,((*X5/(6!N%!232,*./(!/)!?54(2,0Z)/(6!'C/()!?4(!4X,+)*/I!

!

E?I 7U#DH>%U(")*G*#<#>&$")*

!

N4!-3V*'*)*,'!-/!N%!232,*./(! *2?5*>+/!>+/!c*f!0/(!0/55+5/(!4*/')!./'0,').3!/)!4*/')!3)3!

40)*D3/(!?4.!+'!4')*EU'/!c**f!>+C/55/(!?/.(*()/')!Y! 5C3)4)!>+*/(0/')!-4'(! 5C,.E4'*(2/!c***f!

),+)! /'!3)4')! 04?4X5/(!-/! (/! .340)*D/.! 5,.(!-C+'/!',+D/55/! ./'0,')./! 4D/0! 0/)! 4')*EU'/!

cd/*(/5!4'-!815,201*s6!@bAnfI!

N/(!N%!232,*./(!,')! 54!04?40*)3!-/!./`0*.0+5/.&! *5(!?/+D/')!_)./! *-/')*V*3(!-4'(! 5/!(4'E!

0*.0+54')!/)!5/(!QN8I!!

B1/j!5CF,22/6!5/(!N%!232,*./(!?,+..4*/')!/'!?.*'0*?/!_)./!*-/')*V*3/(!?4.!5/!24.>+/+.!

BH@nyI!N/!?13',)Z?/!-/(!N%!BH@ny!0,../(?,'-!X*/'!Y!0/5+*!4))/'-+!-/(!N%!232,*./(!

04.! 0/(! N%! ,')! -/(! 04.40)3.*()*>+/(! ?13',)Z?*>+/(! -/! N%! ]!?,()! BS!^I! "5(! ,')! /'! /VV/)!

.345*(3!+'/!0,22+)4)*,'!-/!054((/!/)!5/+.!-,24*'/!D4.*4X5/!4!3)3!5/!(*UE/!-/!2+)4)*,'(!

cv5/*'!/)!45I6!A;;na!R4'EZ/!/)!45I6!A;;ofI!B/?/'-4')6!54!(*)+4)*,'!?,+..4*)!_)./!+'!?/+!?5+(!

0,2?5/T/I!!
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N/!E.,+?/!-/(!N%!BH@ny!(/.4*/')!13)3.,EU'/(6!./E.,+?4')!-/(!N%!',+D/55/2/')!40)*D3(!

-4'(! 5/(! BS! 4*'(*! >+/! -/! ]!D.4*(!^! N%! 232,*./(! Y! 5,'E+/! -+.3/! -/! D*/! cd/*(/5! 4'-!

815,201*s6! @bAnfI! 9'V*'6! *5! /T*()/! 3E45/2/')! -/(! N%! 232,*./(! BH@n`! ]!4)Z?*>+/(!^!

3E45/2/')! 04.40)3.*(3(! ?4.! 54! '3E4)*D*)3! -+! 24.>+/+.! BH@A! c91.14.-)! /)! 45I6! @bboa!

J/0)/4+!/)!45I6!@bbpa!d/*!/)!45I6!@bbnf!/)!>+*!,')!-/(!04.40)3.*()*>+/(!-/!N%!4'/.E*>+/(!

c"('4.-*!/)!45I6!@bAbfI!!

N/(!?.*'0*?45/(!!04.40)3.*()*>+/(!V,'0)*,''/55/(!-/(!N%!232,*./(!(,')!&!

• N4!5,'E3D*)3!

B/))/! ',)*,'! /()! ?4.V4*)/2/')! *55+().3/! ?4.! -/(! -,''3/(! 3?*-32*,5,E*>+/(! ./0+/*55*/(!

01/j! 5CF,22/I! H/(! 05,'/(! -/! N%! 232,*./(! "ESAy! (?30*V*>+/(! -/! 54! (,+01/! -+! D*.+(!

I$:27"$U4!./(?,'(4X5/!-/!54!?4'-32*/!-/!A;Ao!,')!3)3!-3)/0)3(!-4'(!5/!(4'E!0*.0+54')!;b!

4'(! 4?.U(! 54! ?./2*U./! /T?,(*)*,'! 4+! D*.+(! ck+! /)! 45I6! @bbofI! B/(! 05,'/(! (,')! -/! ?5+(!

04?4X5/(!-/!(30.3)/.!-/(!4')*0,.?(!Y!V,.)!?,+D,*.!'/+).45*(4')I!

N/(! V40)/+.(! ./(?,'(4X5/(! -/! 54! (+.D*/! -/(! N%! 232,*./(! '/! (,')! ?4(! 35+0*-3(I! N/(!

0Z),s*'/(!-/!54!V42*55/!-+!R7J!c%LJJ6!<.6"22#46('&4('%$#:46(%)f!'/!(,')!?4(!*'-*(?/'(4X5/(!

Y!54!(+.D*/!-/(!N%!232,*./(!c801,5j!/)!45I6!@bbofI!N/!24*')*/'!-+!?,,5!-/!N%!232,*./(!

"ESy! '30/((*)/.4*)!54! ]!(*E'45*(4)*,'! ),'*>+/! -+! %B$!^! c'*"*! ','! -3?/'-4')/! -/! 54!

./0,''4*((4'0/!-/!5C4')*EU'/f6!?5+(!>+/!54!?/.(*()4'0/!-/!5C4')*EU'/!/'!5+*`2_2/!cF*s*-4!

/)!45I6!@bb;a!v+.,(4s*!/)!45I6!@bA<fI!!

!

• N/+.!04?40*)3!*'3-*)/!Y!.3?,'-./!4+T!()*2+5*!4')*E3'*>+/(!

N/(! N%! 232,*./(! ,')! 54! 04?40*)3! -/! (/! -*VV3./'0*/.! /'! ?54(24X54()/(! ?.,-+*(4')! -/(!

4')*0,.?(!-3WY!]!(g*)013(!^!?5+(!.4?*-/2/')!/)!4D/0!+'/!?5+(!E.4'-/!42?5*)+-/!>+/!5/(!

.3?,'(/(!'4qD/(!cL12/-!4'-!S.4Z6!A;;pfI!!

!

!

!

!



"7R$QH:BR"Q7!

m@!

!

H/!?5+(6!-/(!0,554X,.4)*,'(!0/55+54*./(! W,+/.4*/')!+'!.G5/!-4'(! 5/!X,'!-3.,+5/2/')!-/(!

.3?,'(/(!232,*./(!&!

` N4! 0,554X,.4)*,'! R`%! /()! *'-*(?/'(4X5/! ?,+.! 54! .340)*D4)*,'! -/! N%! 232,*./(!

(?30*V*>+/(!-C4')*EU'/(!?.,)3*>+/(!cL*X4!/)!45I6!@bAbf!/)!),+)!?4.)*0+5*U./2/')!5/!

.G5/!-/(!RJF!232,*./(!cB1,*!/)!45I6!@bAla!"(/!/)!45I6!@bAmfI!!

` N4!?.3(/'0/!-/(!JHB!/()!3E45/2/')! *'-*(?/'(4X5/I!9'! 5C4X(/'0/!-/!JHB!-4'(!+'!

2,-U5/! 2+.*'6! 54! .3?,'(/! ?.*24*./! 'C/()! ?4(! 4VV/0)3/! 45,.(! >+/! 54! .3?,'(/!

4')*0,.?(! (/0,'-4*./! 3)4*)! (*E'*V*04)*D/2/')!-*2*'+3/I!H/! V4i,'! 0,'0,.-4')/6! 5/!

',2X./! -/! N%! 232,*./(! (?30*V*>+/(! -/! 5C4')*EU'/! 3)4*)! 3E45/2/')! -*2*'+3!

c%4..*'E),'!/)!45I6!@bb@fI!!

!

• N/+.!04?40*)3!-/!(/!]!./`-*D/.(*V*/.!^!

!

B/.)4*'(! N%! 232,*./(! ?/+D/')! .3`*'*)*/.! 54! V,.24)*,'! -/! BSI! N/(! N%! 232,*./(! "E#y!

(C,.*/')/.4*/')!-/!V4i,'!?.*D*53E*3/!D/.(!0/))/!D,*/!cH,E4'!/)!45I6!@bb;a!O4?/!/)!45I6!@bAAa!

8/*V/.)! /)! 45I6! @bA<fI! "5(! 4-,?)/')! /'! /VV/)! ?.3V3./')*/55/2/')! +'! ?13',)Z?/! -/! N%!

?.30+.(/+.(! -/(! BS! /'! 4+E2/')4')! 5C/T?./((*,'! -+! V40)/+.! -/! ).4'(0.*?)*,'! %05pI! N/(!

4+)/+.(! ,??,(/')! 4*'(*! 5/(! N%! 232,*./(! "E#y! 4+T! N%! 232,*./(! "ESy! >+*! /+T! (/!

-*VV3./'0*/.4*/')!-/!V4i,'!?.*D*53E*3/!/'!?54(24X54()/(I!!N/(!).4D4+T!-/!#I!815,201*s!,')!

2,').3! >+/! 5C/T?./((*,'! -/(! 2,530+5/(! BHob! /)! OHN@! Y! 54! (+.V40/! -/(! N%! 232,*./(!

2+.*'(! ?/.2/))4*)! -/! 2*/+T! -*()*'E+/.! 0/(! -/+T! 04)3E,.*/(! V,'0)*,''/55/2/')!

-*VV3./')/(! -/! N%! 232,*./(! cK+004.*',`B4)4'*4! /)! 45I6! @bAmfI! N/(! N%! 232,*./(!

BHobyOHN@y6!>+C*5(!(,*/')!"E#!,+!"ES6!*'-+*(/')!?.*'0*?45/2/')!-/(!?54(24X54()/(!5,.(!

-/! 5/+.!.340)*D4)*,'6!45,.(!>+/! 5/(!N%!232,*./(!BHob`OHN@`!24W,.*)4*./2/')! "E#y!.3`

*'*)*/')! 5/(! BSI! N/(! 2304'*(2/(! (,+(`)/'-4')! 0/(! 04?40*)3(! V,'0)*,''/55/(! -*VV3./')/(!

(,')!/'!0,+.(!-C/T?5,.4)*,'I!!

B1/j!5CF,22/6!*5!/()!?.,X4X5/!>+/!5/(!.3?,'(/(!232,*./(!(,*/')!3E45/2/')!13)3.,EU'/(!

-C+'! ?,*')! -/! D+/! V,'0)*,''/5I! B/?/'-4')! 0/(! -*VV3./'0/(! V,'0)*,''/55/(! '/! (,')! ?4(!

35+0*-3/(I!H/!V4i,'!*')3./((4')/6!0/.)4*'(!N%!232,*./(!?/+D/')!/T?.*2/.!5/!BHob!c%4.`

Q.!/)!45I6!@bbAf6!24*(!?4(!OHN@!cd/*(/5!4'-!815,201*s6!@bAnfI!!



"7R$QH:BR"Q7!

ml!

!

N/(!N%!232,*./(!1+24*'(!BH@nyBHoby!,')!54!04?40*)3!*'!D*).,!-/!?.,-+*./!.4?*-/2/')!

-/! E.4'-/(! >+4')*)3(! -C"E! /)! -/! (/.D*.! -/! 0/55+5/(! ?.3(/')4).*0/(! -C4')*EU'/(! /)!

]!()*2+54')/(!^!4+T!NR!0,2?4.4)*D/2/')!4+!BH@nyBHob`!c%4.`Q.!/)!45I6!@bbAfI!!

!

E?K W42)#2342)(")*"(*W42)#>%U(")*Q*4>'9:"*5:$<"*5"*=&"*

!

9"#0=#M"#04&0'!"#$%$'9!'N'"26?>&'1>%8&'1&'7$&'

N/! ?54(2,0Z)/! cOBf! /()! 5C/')*)3! 0/55+54*./! (?30*45*(3/! -4'(! 54! (30.3)*,'! -C4')*0,.?(I! Q'!

-*()*'E+/!/'!V4*)!-/+T!04)3E,.*/(!-/!OB!c*f!5/(!OB!Y!0,+.)/!-+.3/!-/!D*/6!5/(!?54(24X54()/(!

/)!c**f!5/(!OB!Y!5,'E+/!-+.3/!-/!D*/I!N/!)4X5/4+!A!.3(+2/!5/(!-*VV3./')/(!04.40)3.*()*>+/(!

-/(!-/+T!?,?+54)*,'(!-/!OBI!

RZ?/(!-/!OB! H+.3/!-/!

D*/!

N,045*(4)*,'!

!

O.,5*V3.4)*,'! Q.*E*'/! #4.>+/+.(! %5*2?`A!

O54(24X54()/! B,+.)/! QN8!

(4'E!

yyy! 9T).4V,55*0+54*./!

,+!BS!

BH@m`BHloyy!

BH@nyyBHAlo`!

y!

OB!Y!5,'E+/!!

-+.3/!-/!D*/!

N,'E+/! #,/55/!

,((/+(/!

`! BS! BH@b`BHloyy!

BHAloy!

yyy!

-#M"&#>'F'<'9%$63$;#"&0'3#%#348%$04$D>&0'1&0';"#0=#M"#04&0'&4'9!'N'"26?>&'1>%8&'1&'7$&'

!

9"#0=23C4&0'<'>6&'$1&64$48'4%#603%$;4$266&""&'

O,+.!40>+3.*.! 5/!?13',)Z?/!-/!?54(2,0Z)/(6! 5/(!N%!-+!BS!-,*D/')!?/.-./! 5/+.! *-/')*)3!

).4'(0.*?)*,''/55/! %! c/'! *'1*X4')! 5C/T?./((*,'! -/! V40)/+.(! 053(! -/! ).4'(0.*?)*,'f! /)!

40>+3.*.!0/55/!-/!0/55+5/!?.,V/((*,''/55/!-4'(!54!(30.3)*,'!-C4')*0,.?(I!B/(!-/+T!W/+T!-/!

V40)/+.(!-/!).4'(0.*?)*,'(!(,')!2+)+/55/2/')!/T05+(*V(I!

N/(!?.*'0*?4+T!V40)/+.(!-/!).4'(0.*?)*,'!Y!5C,.*E*'/!-/!]!5C*-/')*)3!%!^!(,')!&!

` 9#O' f! c94')"!# ,%5# 0)%("'$# MfI! BC/()! +'! V40)/+.! -/! ).4'(0.*?)*,'! 24W/+.! ?,+.!

5C*-/')*)3!%! cB,X45/-4!/)!45I6!@bbnf!-/?+*(! 5C/'E4E/2/')!-/(!?.30+.(/+.(!D/.(! 54!

5*E'3/! %! c7+))! /)! 45I6! A;;;fI! N4! -353)*,'! 0,'-*)*,''/55/! -/! O4T! <! -4'(! 5/(! N%!

24)+./(! 01/j! 54! (,+.*(! *'-+*)! 54! -3-*VV3./'0*4)*,'! -/(! N%!24)+./(! -/(! ,.E4'/(!

5Z2?1,q-/(!/'!-/(!?.,E3'*)/+.(!','!-*VV3./'0*3(!2*E.4')!-4'(!54!2,/55/!,((/+(/!

/)! ?,+D4')! 2_2/! (/! ).4'(V,.2/.! /'! NR! -4'(! -/(! (,+.*(! -3V*0*/')/(! /'! R!



"7R$QH:BR"Q7!

mm!

!

cB,X45/-4!/)!45I6!@bbnfI!O4T!<!.3E+5/!5C/T?./((*,'!-+!%B$6!-/(!0,`.30/?)/+.(!BHA;6!

BH@A6!/)!5C/T?./((*,'!-C4+)./(!V40)/+.(!-/!).4'(0.*?)*,'I!!

` +3"X' c<.6"22# 2-30>%34#?fI!B/! V40)/+.!-/! ).4'(0.*?)*,'! W,+/!+'! .G5/!24W/+.!?,+.!

5/(! N%!-+!BS! /)! 5,.(! -/! 54! -*VV3./'0*4)*,'! '$# &'()%! -/(! ?54(24X54()/(I! "5! .3?.*2/!

%5*2?`A! c<# 2-30>%6-(".'$!76"!# 34(7)4('%$# 0)%("'$# Af6! V4D,.*(/! 54! ?.,5*V3.4)*,'!

-/(! N%! /)! 4235*,./! 5/+.! (/+*5! -/! ),53.4'0/! 4+! ?.,0/((+(! -/! 2+)4)*,'!

1Z?/.(,24)*>+/!c7+))!/)!45I6!@bA<fI!9'!/VV/)6!%05p!-,*)!_)./!0,`/T?.*23!4D/0!L"H!

?,+.! *'1*X/.! 5/! ?.,E.422/! ',.245/2/')! /'05/'013! 5,.(>+/! (+.D*/''/')! -/(!

53(*,'(!-/!5CLH7!>+*!4X,+)*.4*)!Y!54!-/().+0)*,'!-/!54!0/55+5/!cB.,))Z!/)!45I6!@bAbfI!!!

!

N/(! V40)/+.(! -/! ).4'(0.*?)*,'! -/! ]!5C*-/')*)3! %!^! (/.,')! -,'0! *'1*X3(! 4+! ?.,V*)! -/!

5C/T?./((*,'! -/(! V40)/+.(! -/! ).4'(0.*?)*,'! *2?5*>+3(! -4'(! 5C40>+*(*)*,'! -C+'/! *-/')*)3!

?54(2,0Z)4*./I! B/+T`0*! ?/.2/))/')! 4+T! N%! -C40>+3.*.! -/+T! ?.,?.*3)3(! ,.*E*'45/(!&! 54!

04?40*)3!-/!(30.3)/.!-/!E.4'-/(!>+4')*)3(!-C"E!c014>+/!?54(2,0Z)/!?.,-+*)!@!'E!-C"E!?4.!

W,+.!c%.*'s24''!4'-!F/+((/.6!A;;lff!/)!-/!2*E./.!D/.(!5/(!'*01/(!-/!54!2,/55/!,((/+(/I!!

N/(! ).,*(! ?.*'0*?4+T! V40)/+.(! -/! ).4'(0.*?)*,'! *2?5*>+3(! -4'(! 5C*-/')*)3! ?54(2,0Z)4*./!

(,')!&!

` *,EY! c'$("):")%$# )";724(%)-# :46(%).CfI! "5! W,+/!+'! .G5/! *2?,.)4')! Y! 54! V,*(!?,+.! 5/!

24*')*/'!-/(!?13',)Z?/(!%!/)!54!(+.D*/!-/(!?54(2,0Z)/(!cR/55*/.!/)!45I6!@bApfI!!8,'!

40)*,'! /()! -*VV3./')*/55/! (/5,'! (,'! '*D/4+! -C/T?./((*,'! cQ01*4*! /)! 45I6! @bAla!

80*4224(!/)!45I6!@bbpfI!!

` +"$=;JF! c<# 2-30>%6-(".'$!76"!# 34(7)4('%$# 0)%("'$# AfI! %5*2?`A! W,+/! +'! .G5/!

*2?,.)4')! -4'(! 5C*'-+0)*,'6! 5/! -3D/5,??/2/')! -/! ?54(2,0Z)/(I! "5! /()!

/T05+(*D/2/')!/T?.*23!-4'(! 5/(!?54(2,0Z)/(!24*(!Y!+'!'*D/4+!D4.*4X5/!(/5,'! 54!

'4)+./! -/(! ?54(2,0Z)/(I! 9'! /VV/)6! 5/(! ?54(24X54()/(! ?.3(/')/')! +'! '*D/4+!

-C/T?./((*,'! 2,*'-./! ?4.! .4??,.)! 4+T! ?54(2,0Z)/(! -/! 5,'E+/! -+.3/! -/! D*/!

cv455*/(6! @bbmfI! H4'(! 5/(! ?54(2,0Z)/(! 24)+./(6! R/55*/.! "(# 42*! ,')! .30/22/')!

2,').3! >+/! 5C*'40)*D4)*,'! -/! %5*2?`A! 0,'-+*(4*)! Y! +'/! -*2*'+)*,'! -/! (30.3)*,'!

-/(!*22+',E5,X+5*'/(6!/'!*')/.4E*((4')!4D/0!5/(!D,*/(!-/!5C:O$!cQ$:%2!"!#9)%("'$#

N"80%$8"f! /)!2RQ$! c343342'4$#B4);"(#V:#N4043-6'$f6! (4'(!2,-*V*04)*,'!-/! 54!

(+.D*/!Y!5,'E!)/.2/!-/(!?54(2,0Z)/(!cR/55*/.!/)!45I6!@bApfI!!



"7R$QH:BR"Q7!

m<!

!

` j+9F!cR#,%5#,'$!'$;#0)%("'$#Af!/()!+'!V40)/+.!-/!).4'(0.*?)*,'!*'-+*)!?4.!5/!()./((!

-+! .3)*0+5+2! /'-,?54(2*>+/6! 4+>+/5! 5/(! ?54(2,0Z)/(! (,')! ?4.)*0+5*U./2/')!

(/'(*X5/(! D+! >+C*5(! (Z')13)*(/')! /)! (30.U)/')! -/! E.4'-/(! >+4')*)3(! -/! ?.,)3*'/(!

c"EfI!NC*'-+0)*,'!-/(!OB!(/2X5/!*'-3?/'-4')/!-/!t%OA!cR4+X/'1/*2!/)!45I6!@bA@a!

R,--! /)! 45I6! @bb;fI! t%OA! 4+.4*)! +'! .G5/! ?.3-,2*'4')! ?,+.! ?.,2,+D,*.! 54!

).4'(0.*?)*,'!-/(!EU'/(!-/(!"E!/)!5/+.!(30.3)*,'!cR,--!/)!45I6!@bb;fI!

!

N/(!V40)/+.(!./(?,'(4X5/(!-/!5C*'-+0)*,'!-/(!?54(2,0Z)/(!Y!5,'E+/!-+.3/!-/!D*/!'/!(,')!

?4(!35+0*-3(!cv.~+)5/.!/)!45I6!@bAnfI!:'!?./2*/.!(03'4.*,!0,'(*()/.4*)!Y!-*./!>+/!),+(!5/(!

?54(2,0Z)/(! Y! 5,'E+/! -+.3/! -/! D*/! -3.*D/')! -/! ?54(24X54()/(I! ! NC*-/')*V*04)*,'! -/!

?54(24X54()/(! -4'(! 5/! (4'E! 0*.0+54')! ?.3(/')4')! +'! '*D/4+! *')/.23-*4*./! -/! %5*2?`A!

*.4*)!-4'(!0/!(/'(6!04.!0/(!?54(24X54()/(!?,+..4*/')!./?.3(/')/.!+'/!3)4?/!*')/.23-*4*./!

-/! -*VV3./'0*4)*,'! c%5*'s! /)! 45I6! @bb<fI! ! NC4+)./! (03'4.*,! 45)/.'4)*V! 0,'(*()/.4*)! Y!

0,'(*-3./.! >+/! 5/(! ?54(2,0Z)/(! Y! 5,'E+/! -+.3/! -/! D*/! (,')! ]!?.3`-/()*'3(!^! r! ]!?.3`

/'E4E3(!^!-4'(!0/))/!D,*/!Y!54!(,.)*/!-/(!BSI!!!

8+.D*/!-/(!?54(2,0Z)/(!Y!5,'E+/!-+.3/!-/!D*/!

N4!(+.D*/!-/(!OB!-3?/'-!-/!'*01/(!-4'(!54!2,/55/!,((/+(/!>+*!(,')!?.3(/')/(!/'!',2X./!

5*2*)3I! N/(! V40)/+.(! V4D,.*(4')! 5C4)).40)*,'! -/(! OB! D/.(! 54! 2,/55/! ,((/+(/(! (,')! ?/+!

0,''+(!&!+'!E.4-*/')!-/!0,'0/').4)*,'!-/!BtBNA@!*')/.D*/'-.4*)!/)!-,'0!5C/T?./((*,'!-/!

BtB$m!Y!54!(+.V40/!-/(!OB!(/.4*)!*2?,.)4')/!cd/1.5*!/)!45I6!@bbAfI!

N4! (30.3)*,'! -/(! V40)/+.(! -/! (+.D*/! %LJJ! c<.6"22# 46('&4('%$# :46(%)f! /)! LO$"N! c+.

9)%2':")4('%$.'$!76'$;# 2';4$!f! /)! 5/+.! .30/?)/+.! %B#L! c<# 6"22# @4(7)4('%$# +$(';"$f!

W,+/.4*)!3E45/2/')!+'!.G5/!?.3-,2*'4')!-4'(!54!(+.D*/!-/(!OB!Y!5,'E+/!-+.3/!-/!D*/!-4'(!

5/(!'*01/(!c%/5',+/!/)!45I6!@bboa!%/'(,'!/)!45I6!@bbofI!!

9'V*'6! 54! (+.D*/! -/(! OB! -4'(! 5/(! '*01/(! -3?/'-.4*)! -C*')/.40)*,'(! 4D/0! 5/(! 0/55+5/(!

().,245/(! 23-+554*./(! ?4.! 5C*')/.23-*4*./! -/! 5C/T?./((*,'! -/! 2,530+5/(! -C4-13(*,'!

cMNLm!/T?.*23!Y!54!(+.V40/!-/(!OB!/)!MBL#A!Y!54!(+.V40/!-/(!0/55+5/(!().,245/(!c$,5-�'!

/)!45I6!A;;@f!24*(!3E45/2/')!-/! 54!.3/T?./((*,'!-/!BH@o!c$,j4'(s*!/)!45I6!@bAA6!@bA<fI!

H4'(!5/(!N%!24)+./(6!5C/T?./((*,'!-/!BH@o!/()!.3?.*23/!(,+(!5/!0,').G5/!-/!O4T<I!BH@o!

/()!-,'0!.3`/T?.*23!5,.(!-/!54!-*VV3./'0*4)*,'!?54(2,0Z)4*./!>+*!'30/((*)/6!0,22/!',+(!

5C4D,'(!D+!4+!?4.4E.4?1/!?.303-/')6!5C*'1*X*)*,'!-/!0/!V40)/+.!-/!).4'(0.*?)*,'!cH/5,E+!/)!
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mp!

!

45I6! @bbpfI! N4! (*E'45*(4)*,'! *'-+*)/! ?4.! BH@o! -4'(! 5/(! OB! ?/.2/)).4*)! -/!24*')/'*.! +'!

)*)./!0,'()4')!-C4')*0,.?(!/'!V4D,.*(4')! 54!(+.D*/!-/(!OB!Y! 5,'E+/!-+.3/!-/!D*/!-4'(!5/(!

'*01/(! 23-+554*./(6! E.\0/! Y! 5C*2?5*04)*,'! -/! 54! D,*/! -/! (*E'45*(4)*,'! M4D! /)! Y! +'/!

.3E+54)*,'!).4'(0.*?)*,''/55/!-/!%5*2?`A6!(4'(!4D,*.!-C*2?40)!(+.!5/(!?54(24X54()/(!-4'(!

+'!2,-U5/!2+.*'!c$,j4'(s*!/)!45I6!@bAA6!@bA<fI!

!

I? S>4423>$2(&>'*1XJF7G*A*#<%2'&)#"*%"'($24*D>:$*4M<(234&))"#"'(*5"*42*

$<D>')"*H:#>$24"*

!

R,+)!4+!5,'E!-+!?.,0/((+(!2/'4')!Y!5C*'-+0)*,'!-/!N%!/VV/0)/+.(6!5/(!RJF!4??4.4*((/')!

0,22/!5/(!?4.)/'4*./(!053(!?,+.!5/!-3D/5,??/2/')!-/!54!.3?,'(/!1+2,.45/I!9'!/VV/)6!*5(!

*')/.D*/''/')!-/!V4i,'!*)3.4)*D/!5,.(!-/!?5+(*/+.(!3)4?/(!-/!-*VV3./'0*4)*,'!-/(!N%I!H/!

?5+(6!5/+.!*')/.D/')*,'6!-3V*'*/!/'!)/.2/!]!-C*')/'(*)3!-C4*-/!^!>+C*5(!4??,.)/')!4+T!N%6!

0,'()*)+/!-/(!V40)/+.(!5*2*)4')(!4+!-3D/5,??/2/')!-/(!N%I!"5(!-3)/.2*'/')!/'!/VV/)!54!

?,+.(+*)/!,+!','!-+!?.,0/((+(!-/!24)+.4)*,'!-/(!N%I!

I?E? /'("$="'(&>')*):%%"))&=")*5")*1XJ*4>$)*5"*K*<(2D")F%4<*5"*42*

5&88<$"'%&2(&>'*G*

*

N/!.G5/!?.3?,'-3.4')!-/(!RJF!-4'(!5/!0,').G5/!-/!54!.3?,'(/!4')*0,.?(!(+.D*/')!4+!0,+.(!

-/!l!3)4?/(!(+00/((*D/(!-/!54!-*VV3./'0*4)*,'!%!/'!/VV/0)/+.(!&!!

` O.30,0/2/')!?,+.!*'*)*/.!54!V,.24)*,'!-/(!BS!c801g*0s/.)!/)!45I6!@bAAfI!!

` N,.(!-+!-3D/5,??/2/')!-/!54!.3?,'(/!?.*24*./!&!.G5/!24W/+.!-4'(!54!(35/0)*,'!-/(!

05,'/(!%!-4'(!5/(!BS!cS*)5*'!/)!45I6!@bAma!M*0),.4!/)!45I6!@bAbfI!

` H4'(!5C*'-+0)*,'!/)!5/!-3D/5,??/2/')!-/(!.3?,'(/(!232,*./(!5,.(!-C+'/!',+D/55/!

./'0,')./!4')*E3'*>+/!/')./!RJF!232,*./!/)!N%!232,*./!c"(/!/)!45I6!@bAma!K4X/5!

/)!45I6!@bAnfI!

 

 



"7R$QH:BR"Q7!

mn!

!

 

!

E$?>%&'a<',k"&'1&'"#'32""#M2%#4$26'-E]J(+'"2%0'1&'1$HH8%&64&0';.#0&0'1&'"#'%8;260&'.>=2%#"&I'

P'624&%S'3&44&'32""#M2%#4$26'683&00$4&'>6&'322%1$6#4$26'0;#4$#"&I'(2%0'1&' "#'%8;260&';%$=#$%&'KMLS'
"G$64&60$48'1&'"#'32""#M2%#4$26'&64%&'"&0'-E]'&4' "&0'(+'184&%=$6&'K$L' "&'187&"2;;&=&64'2>'626'1&0'
!c'&4'K$$L';#%4$3$;&'N'"#'08"&34$26'1&0'3"26&0'"&0';">0'#HH$60'1#60'"&0'!c';&%=&44#64'"G$61>34$26'1&'(+'
=8=2$%&0'&4';"#0=23C4&0I'(2%0'1&' "#' %8;260&'0&3261#$%&' K3LS' "#' 32""#M2%#4$26'-E]'=8=2$%&'l'(+'
=8=2$%&' &6' ;8%$;.8%$&' 1&0' H2""$3>"&0' &04' 8?#"&=&64' #>' 3m>%' 1&' "G2%3.&04%#4$26' 1&0' %8;260&0'
.>=2%#"&0I')""&';&%=&4' "#'1$HH8%&63$#4$26'%#;$1&'1&0'(+'=8=2$%&0'&6';"#0=#M"#04&0'K;&%=&44#64'
>6&' 083%84$26' ;">0' %#;$1&' &4' ;">0' $64&60&' 1G*?c' 0;83$H$D>&' 1&' "G#64$?/6&S' 3H' &63#1%8L' &4' "#'
%&32604$4>4$26'1&'!c'0&3261#$%&0I'K4$%8'1&'i>%20#d$'U#4',&7'*==>62"'VWFfI'L''

!

:'/! ',)*,'! 0,22+'/! (/! -3E4E/! -/! 0/(! 3)+-/(I! "5! (C4E*)!-+! ]!'*D/4+! -C4*-/!^! -/(! RJF!

0,').G54')!54!(35/0)*,'!-/(!N%I!

c*f N/! ]!'*D/4+!^!-/! 54! 0,554X,.4)*,'!RJF`N%!-3)/.2*'/!?.30,0/2/')! 5/! -/D/'*.!

-/(! .3?,'(/(! %I! B,22/! ',+(! 5C4D,'(! D+! ?5+(! 14+)6! 5/(! *')/.40)*,'(! -,*D/')!

_)./! -+.4X5/(! c/)! V,.)/(f! ?,+.! ,.*/')/.! 5/(! N%! D/.(! 54! V,.24)*,'! -/! BS!

c801g*0s/.)!/)!45I6!@bAAfI!

!

!

!



"7R$QH:BR"Q7!

mo!

!

c**f B/! '*D/4+! -C4*-/! /()! 3E45/2/')! ./0,''+! 0,22/! 3)4')! 5/! ?.*'0*?45! V40)/+.!!

5*2*)4')!?,+.!(35/0)*,''/.!5/(!05,'/(!5/(!?5+(!4VV*'(!-4'(!54!j,'/!054*./!-/(!BS!

cS*)5*'! /)! 45I6! @bAma! M*0),.4! /)! 45I6! @bAbfI! B/?/'-4')! Y! 0/))/! 3)4?/6! 5/(!

04.40)3.*()*>+/(!-/! 54! 0,554X,.4)*,'!/')./!RJF!/)!N%!014'E/')!?4.! .4??,.)!Y!

5C3)4?/! ?.303-/')/I! N/(! *')/.40)*,'(! (,')! ?5+(! .4?*-/(! 24*(! 54! (+.V40/! -/!

0,')40)!/')./!5/(!-/+T!?.,)4E,'*()/(!/()!?5+(!3)/'-+/I!B/(!04.40)3.*()*>+/(!,')!

3)3!./E.,+?3/(!(,+(!5/!)/.2/!-C]!/'01/D_)./2/')!^r-C/2X,*)/2/')!cN*+!/)!45I6!

@bA<4a!{*6!@bApf!cJ*E+./!;fI!!

!

!

E$?>%&'n<'Q83#6$0=&0'1G&63.&7e4%&=&64o1G&=M2$4&=&64'&64%&'-E]'&4'(+'1#60'"&0'!cI'

(&0' $64&%#34$260'&64%&'(+'1&0'!c'K&6'7&%4L'&4' "&0'-E]'K&6'M"#63'0>%' "#';.242'&4'&6'M"&>'3$&"'0>%' "&'
03.8=#L'0264'32>%4&0'=#$0'0>%'>6&'0>%H#3&'1&'3264#34'84&61>&I'(#'"$#$026'1G*!p:('KN'"#'0>%H#3&'1&0'
(+L'#7&3'*!p:'7#'$61>$%&'1#60'"&0'-E]'>6'$6H">O'3#"3$D>&';&%=&44#64'"G&O4&%6#"$0#4$26'1&'=2"83>"&0'
1&' !@YW(' `>0D>G#"2%0' 3264&6>&0'1#60'1&0' 780$3>"&0' $64%#3&"">"#$%&0I' !&0'=83#6$0=&0' 32604$4>&64'
>6&'M2>3"&'1G#=;"$H$3#4$26';20$4$7&'1&'"#'32""#M2%#4$26'-E]J(+'K#1#;48&'1&'q$']'U#4',&7'*==>62"'
VWFX'LI''

!

!

!

"#$%&#'()*+),#$-)+./0*'1)2#343)/(0*5%6#17

<=>)1%46.$$%64)+*')1(60,#1%1)*+),#$-)
+./0*'1).6:).//#11*'();*$#/9$#1)
%6/$9:%64)?=@A).6:)8"B

="POH ="PO

<=>

=*46.0#
-#-0%:#

DR=

?=@A ?=@AH

<
ER
)/#$$

J)/#$$

4/#"/21&5

4/#"/21&5

6",,*/2



"7R$QH:BR"Q7!

m;!

!

c***f N4! 0,554X,.4)*,'! RJF`N%! 232,*./! /()! 3E45/2/')! '30/((4*./! 5,.(! -C+'/!

',+D/55/!/T?,(*)*,'!4')*E3'*>+/!cL*X4!/)!45I6!@bAba!J4j*55/4+!/)!45I6!@bbnfI!9'!

/VV/)6!54!V,.24)*,'!-/!BS!/()!3E45/2/')!*2?,.)4')/!?,+.!5/!-3D/5,??/2/')!-/(!

.3?,'(/(! 232,*./(I! H4'(! 0/! 04(6! 5/(! .3(+5)4)(! -/! 5C3>+*?/! -/! v+.,(4s*!

(+EEU./')! >+/6! 5,.(! -C+'/!',+D/55/! /T?,(*)*,'! 4')*E3'*>+/6! 5/(! N%!232,*./(!

0,'()*)+/')! 5/(!?.*'0*?45/(!0/55+5/(!?.3(/')4).*0/(!-C4')*EU'/(!cBOLf!?,+.!5/(!

RJF! 232,*./(! /)! ?/.2/))/')! 5/+.! 40)*D4)*,'! -4'(! 5/(! BS! /'! 0,').*X+4')!

',)422/')! Y! +'/! .3`/T?./((*,'! -/! %05p! c"(/! /)! 45I6! @bAmf! cJ*E+./! o-fI! R.U(!

.30/22/')6! K4X/5! "(# 42*! ,')! 01/.013! Y! 04.40)3.*(/.! 5/! .G5/! -/(! RJF! -4'(!

5C40)*D4)*,'!-/(!.3?,'(/(!232,*./(!0,')./!-/(!4')*EU'/(!?4.)*0+54*./(!D*.4+TI!

"5(! (+EEU./')! -4'(! 0/! 2,-U5/! +'/! *2?5*04)*,'! -*VV3./')/! -/(! RJF! (/5,'! 54!

'4)+./!-/(!N%!/VV/0)/+.(!232,*./(!,+!OB!cK4X/5!/)!45I6!@bAnfI!!

!

I?I? Y2(:$"*#>4<%:42&$"*5:*5&24>9:"*1XJF7G*A*&5"'(&8&%2(&>'*5")*D2$("'2&$")*

&#D4&B:<)*

!

"5!/()! *2?,.)4')!-/!0,2?./'-./!>+/55/(!2,530+5/(!*')/.D*/''/')!-4'(!5/!-*45,E+/!/')./!

RJF! /)! N%! /)! -3V*'*((/')! 4*'(*! 54! ]!'4)+./! -/! 5C4*-/!^! -35*D.3/! ?4.! 5/(! RJF! 4+T! N%6! /)!

.30*?.,>+/2/')!cJ*E+./!AbfI!!



"7R$QH:BR"Q7!

<b!

!

!

'E$?>%&'FW<'*64&%#34$260'=2"83>"#$%&0'H261#=&64#"&0';2>%'"#'32""#M2%#4$26'-E]J(+'1&0'!cI'

!&0'$64&%#34$260'1&';">0$&>%0'6#4>%&0'32=;%&66&64'K$L'"#'"$#$026'-!,o=2"83>"&'](P'1&'3"#00&'**S'K$$L'
"G$64&%#34$26'1&'=2"83>"&0'1&'32J04$=>"#4$26' KYWoYW(S' *!p:o*!p:(S'9@Fo9@(FLS' K$$$L'1&'=2"83>"&0'
1G#1.80$26S'"&0':(PQ'K:$?6#"$6?'(C=;.23C4$3'P34$7#4$26'Q2"&3>"&L'&4'K$7L'"G$64&%7&64$26'1&'0$?6#>O'
1&'3C42d$6&0S'#>'F&%'%#6?'1>D>&"'H$?>%&'"G*(VFI'

!

I?I?E? /'("$2%(&>'*SNRZ7*[1XJ\]SNRZ*[7G\*

!

NC*')/.40)*,'!BHmb`BHmbN!/()!5C+'!-/(!2304'*(2/(!24W/+.(!?,+.!54!0,554X,.4)*,'!RJF!`!

N%! cL.2*)4E/! /)! 45I6! A;;@fI! B1/j! 5CF,22/6! 5/(!2+)4)*,'(! -+! EU'/! BHmbN! (,')! /'! /VV/)!

./(?,'(4X5/(!-C+'!(Z'-.,2/!-/!-3V*0*)!*22+'*)4*./6!5/!(Z'-.,2/!1Z?/.`"E#!5*3!Y!5CtI!N/(!

?4)*/')(!0,'0/.'3(!?.3(/')/')!+'!-3V4+)!-/!?.,-+0)*,'!-C"ES!/)!5C4X(/'0/!-/!BS!cL55/'!/)!

45I6!A;;la!H*84'),!/)!45I6!A;;la!v,.)1~+/.!/)!45I6!A;;lfI!N/!(*E'45!*'-+*)!?4.!BHmbN!4X,+)*)!

Y!+'/!?.,5*V3.4)*,'!-/(!N%!cB.,))Z6!@bAAfI!

!

!

!"#$

!"#

$%&'!#

$%&'#

(!)*#

(!)*#+#
($,-!#

.%!*#$/0#((#

1$+# .%*#

-!2/#

-!2/#

($,-#

-34567# 289:;6<=#
$<>>3?@A<=#

(;<?BC6D37#

%6E:47=F6@A<=#

.$#
.4<G6H:4@A<=#

0BC74>3?@A<=#

-<>@AD37#

C74>3?@A<=

E:47=F

($,-!#
.%!*#

$%&'#

289:;6<=#
.4<83FA<=##

$B?<I6=7#
%6E:47=F6@A<=# .4<G6H:4@A<=#

!"#$

I6=7#

!

.%*#$%&'!#(!)*)*# 1$+# .%($,-#



"7R$QH:BR"Q7!

<A!

!

I?I?I? +<%$<(&>'*5"*%U(>^&'")*A*/7FIE*"(*/7FR*

!

NC"N`@A!/()!54!?.*'0*?45/!0Z),s*'/!./(?,'(4X5/!-/!54!-*VV3./'0*4)*,'!?54(2,0Z)4*./!'$#&'&%!

/)! '$# &'()%! c9))*'E/.! /)! 45I6! @bb<a! S,,-! /)! 45I6! @bbpfI! NC"N`@A! ?.,2/+)! 3E45/2/')! 54!

?.,5*V3.4)*,'!-/(!N%!/)!54!0,22+)4)*,'!*(,)Z?*>+/!c9))*'E/.!/)!45I6!@bbofI!NC"N`m!V4D,.*(/!

',)422/')! 54! (+.D*/! -/(! N%! /)! 0,').*X+/! ?.*'0*?45/2/')! Y! 54! (30.3)*,'! -C"E9! cB.,))Z6!

@bAAfI!9'!/VV/)6!-4'(!-/(!2,-U5/(!-/!(,+.*(!-3V*0*/')/(!?,+.!5C"Nm6!54!V,.24)*,'!-/(!BS!/)!

54! (30.3)*,'! E5,X45/! -/(! "ES! 4?.U(! *22+'*(4)*,'! '/! (,')! ?4(! *2?40)3/(! cv,?V! /)! 45I6!

A;;<fI!B/?/'-4')6!5/(!(,+.*(!-3?,+.D+/(!-C"N`m!/)!-+!.30/?)/+.!Y!5C"N`@A!?.3(/')/')!-/(!

-3V4+)(!24W/+.(! -/! 54! .3?,'(/!1+2,.45/! /)! 54! 0,2X*'4*(,'!-/! 0/(! @! 0Z),s*'/(! (/2X5/!

_)./!*2?,.)4')/!cQj4s*!/)!45I6!@bb@fI!"5!4!.30/22/')!3)3!2,').3!>+/!5/(!RJF!40>+3.4*/')!

(3>+/')*/55/2/')! 54! 04?40*)3! -/! (30.3)/.! 5C"N`@A! ?+*(! 5C"N`m6! 0/! >+*! 2,-+54*)! 5/+.(!

04?40*)3(!]!-C4*-/!^!4+T!N%!c%354'E/.!4'-!B.,))Z6!@bApfI!

I?I?K? ->4<%:4")*5M25H<)&>'*

!

N/(!2,530+5/(!-C4-13(*,'!W,+/!+'!.G5/!24W/+.!-4'(!5/!-*45,E+/!RJF`N%!/)!',)422/')!54!

?.,)3*'/! 8LO! cO=+@.488%6'4("!# 0)%("'$fI! NC4X(/'0/! -/! 8LO! /()! ./(?,'(4X5/! -C+'!

.400,+.0*((/2/')! -/(! *')/.40)*,'(! RJF`N%! ./'-4')! *2?,((*X5/! 54! V,.24)*,'! -/! BS! /)!

5C*'-+0)*,'!-/!N%!232,*./!,+!-/!?54(2,0Z)/(!cB.,))Z!/)!45I6!@bbla!{*!/)!45I6!@bbofI!!

!

I?I?R? ->4<%:4")*5"*%>F)(&#:42(&>'*

!

"BQ8N! c"'-+0*X5/! R`0/55! 0,`()*2+54),.! 5*E4'-f! /()! +'! ?4.)/'4*./! 2,530+54*./!

*'-*(?/'(4X5/! Y! 54! 0,554X,.4)*,'! /')./! RJF! /)! N%I! N*+! "(# 42*! ,')! .30/22/')! 2,').3!

>+C"BQ8N!/()!+'!V40)/+.!*2?,.)4')!?,+.!*'V5+/'0/.!5/!-/D/'*.!*'-*D*-+/5!-/(!N%!D/.(!+'/!

-*VV3./'0*4)*,'!/'!OBI!"BQ8N!*'-+*)!',)422/')!5/!2,-/!-/!-*45,E+/!).U(!?4.)*0+5*/.!]!-/!

)Z?/! /2X,*)/2/')!^! cJ*E+./! ;f! /')./! 5/(! N%! /)! 5/(! RJF! >+*! ?4.)*0*?/! Y! 54! (35/0)*,'!

?,(*)*D/!-/(!05,'/(!-/!14+)/!4VV*'*)3!cN*+!/)!45I6!@bA<XfI!!

!



"7R$QH:BR"Q7!

<@!

!

H/!?5+(6! 5/!24*')*/'!-/(!RJF!'30/((*)/!3E45/2/')!+'/! *')/.40)*,'!4D/0! "BQ8N!/T?.*23!

?4.! 5/(! N%! (?/0)4)/+.(! c]!XZ()4'-/.!^f6! 0C/()! Y! -*./! ','! (?30*V*>+/! -/! 5C4')*EU'/I!

NC/'E4E/2/')!-C"BQ8N!?.3(/')!Y!54!(+.V40/!-/(!N%!]!XZ()4'-/.!^!*'-+*)!+'/!40)*D4)*,'!-/!

54!D,*/!-/!(*E'45*(4)*,'!-/!54!O*l!s*'4(/!*'-*(?/'(4X5/!4+!24*')*/'!-/!54!V,'0)*,'!/)!-/!54!

5,045*(4)*,'!-/(!RJF!ct+!/)!45I6!@bAlfI!

!

NC/T?./((*,'! -/! OHA! (+.! 5/(! RJF! (/.4*)! +'! 24.>+/+.! (?30*V*>+/! -C+'/! 0,554X,.4)*,'!

40)*D/!/')./!RJF!/)!N%!-4'(!5/(!BS!cF4Z'/(!/)!45I6!@bbna!{*6!@bApfI!9'!/VV/)!5,.(>+/!-/(!

RJF! *'-+*)/(! 4?.U(! ()*2+54)*,'! 4')*E3'*>+/! (,')! ).4'(V3.3/(! Y! -/(! (,+.*(! '4qD/(! ','!

/T?,(3/(!Y!5C4')*EU'/6!/55/(!?/.-/')!.4?*-/2/')!5C/T?./((*,'!-/!OHA!c%4+2W,14''!/)!45I6!

@bAlfI!HC+'!?,*')!-/!D+/!V,'0)*,''/56!5C4T/!OHArOHNA`OHN@!.3E+5/.4*)!5/!-*45,E+/!RJF`

N%! -4'(! 5/(! BS! cS,,-`P40,X(,'! /)! 45I6! @bAba! v4g42,),! /)! 45I6! @bA@fI! S.\0/! Y! +'/!

4??.,01/! E3'3)*>+/6! 5C3>+*?/! -/!#I! 815,201*s! 4!2,').3! >+/! 5/(! (,+.*(! -3V*0*/')/(! /'!

OHA6!OHNA!,+!OHN@!?.3(/')4*/')!+'/!-*2*'+)*,'!-/!54!(30.3)*,'!-C"E!Y!-/(!)/2?(!)4.-*V(!

4?.U(! *22+'*(4)*,'!-+!V4*)!-C+'/!4+E2/')4)*,'!-/! 54!2,.)45*)3!-/(!N%!-/(!BSI!H/!?5+(!

5C*')/..+?)*,'! -/! 5C4T/! OHA`OHNAr@! *')/.D*/'-.4*)! 3E45/2/')! -4'(! 5/! 0,').G5/! -/!

5C1,23,()4(*/! -/(! RJFI! 955/! *'-+*)! +'/! 4+E2/')4)*,'! -/! V.3>+/'0/! -/(! RJF!24*(! +'/!

-*2*'+)*,'!-/!5/+.!(30.3)*,'!-C"Nm!/)!"N@AI!!

!

N/(!RJF!(,')!5/(!?4.)/'4*./(!053(!?,+.!5/!-3D/5,??/2/')!-/(!.3?,'(/(!1+2,.45/(I!"5!/()!

*2?,.)4')!-/! 0,2?./'-./!-C,�!D*/''/')! 0/(! 0/55+5/(! /)! 0,22/')! *5! /()! ?,((*X5/!-/! 5/(!

04.40)3.*(/.I!!

!

I?K? /'5:%(&>'*5")*1XJ*

!

N/(!RJF!(,')!-,'0!24*')/'4')! ./0,''+(!0,22/!+'/!054((/! *'-3?/'-4')/!-/!NR!BHmy!

1/5?/.!Y!?4.)!/')*U./I!9'!@bbA6!B42?X/55!"(#42*!,')!.345*(3!54!?./2*U./!-32,'().4)*,'!'$#

&'&%#-/!54!?.3(/'0/!-/!0/(!0/55+5/(!?.,V/((*,''/55/(!./(?,'(4X5/(!-/!54!0,,.-*'4)*,'!-/!54!

.3?,'(/!1+2,.45/!cB42?X/55!/)!45I6!@bbAfI!!



"7R$QH:BR"Q7!

<l!

!

"5(! ,')! /'! /VV/)!2,').3! >+/! 5/!2_2/!?.30+.(/+.! '4qV! (?30*V*>+/!-C+'! 4')*EU'/!-,''4*)!

]!'4*((4'0/!^! Y! -/+T! )Z?/(! -/! NR! /VV/0)/+.(! -*VV3./')(!&! +'/! ?,?+54)*,'! /T?.*24')!

V,.)/2/')! BtB$<! (/! -*.*E/4*)! D/.(! 5/(! E4'E5*,'(! /)! 3)4*)! ./(?,'(4X5/! -/! 54! .3?,'(/!

1+2,.45/!/)!5C4+)./!/T?.*24')!V,.)/2/')!BtB$l!/)!54!O`(35/0)*'/!3)4*)!-*.*E3/!D/.(!5/!(*)/!

*'V54224),*./!cB42?X/55!/)!45I6!@bbAfI!!

N/!-3D/5,??/2/')!-/(!NR!/VV/0)/+.(6!(/5,'!54!)13,.*/!40)+/55/6!(C/VV/0)+/!(,+(!5C*2?+5(*,'!

-/(! HB! >+*! ?/.2/))/')! 4+! ?.30+.(/+.! '4qV! -/! (/! -*VV3./')*/.! (/5,'! ?5+(*/+.(! D,*/(!

/VV/0).*0/(! ?,((*X5/(!&! R1A6! R1@6! R1An6! R! .3E+54)/+.! /)! RJFI! B14>+/! 04)3E,.*/! -/! NR!

/VV/0)/+.! /()! 04.40)3.*(3/! ?4.! 5C/T?./((*,'! *'3-*)/! -C+'! V40)/+.! -/! ).4'(0.*?)*,'I! N/!

V40)/+.!-/!).4'(0.*?)*,'!Y!5C,.*E*'/!-/!54!D,*/!RJF!/()!%05p!cP,1'(),'!/)!45I6!@bb;a!7+.*/D4!

/)! 45I6! @bb;a! k+! /)! 45I6! @bb;fI! ! NC/T?./((*,'! -/! %05p! /()! -3?/'-4')/! -/! 5C40)*D4)*,'! -/!

8RLRl!WO';$42#B)4$8!76")#4$!#+6('&4(%)#%:#B)4$86)'0('%$#Pf!*'-+*)/!?4.!54!(30.3)*,'!-/(!

0Z),s*'/(!"N`p!c?.,-+*)/!?4.!5/(!HBf!/)!"N`@A!c?.,-+*)/!?4.!5/(!NR!40)*D3(f!01/j!54!(,+.*(!

c7+.*/D4!/)!45I6!@bb;fI!B1/j!5CF,22/6!-C4+)./(!E.,+?/(!-/!0Z),s*'/(!(/.4*/')!*2?5*>+3/(!

-4'(! 54! -*VV3./'0*4)*,'! /'! RJF!&! 5/! RSJ! X/)46! 5C"N`A@! /)! 5C"N`@l! c8012*))! /)! 45I6! @bAm4a!

M*'+/(4!/)!45I6!@bApfI!!

N/(! V40)/+.(! ?.30*(! ?/.2/))4')! -C/'E4E/.! 5/(! NR! 4?.U(! ./0,''4*((4'0/! -/! 5C4')*EU'/!

(?30*V*>+/2/')!D/.(!54!D,*/!RJF!'/!(,')!?4(!0,2?5U)/2/')!35+0*-3(I!!

"5!4!3)3!2,').3!>+/!5/(!HB!W,+/')!+'!.G5/!24W/+.!-4'(!5C*'-+0)*,'!-/(!RJF!cH//'*0s!/)!45I6!

@bAba! S,/'s4! /)! 45I6! @bAAfI! 955/(! E,+D/.'/')! 5C/'E4E/2/')! -/(! NR! 40)*D3(! D/.(! 54! D,*/!

RJF6! E.\0/! Y! 5/+.! 04?40*)3! -/! ?.3(/')4)*,'! -C4')*EU'/! 4((,0*3/! Y! 5C/T?./((*,'! -/!

2,530+5/(! -/! 0,`()*2+54)*,'! c"BQ8! ',)422/')f! /)! 54! (30.3)*,'! -C+'/! 0,2X*'4*(,'!

(*'E+5*U./! -/! 0Z),s*'/(! -4'(! +'! /'D*.,''/2/')! ?.30*(! c]!'*01/!^f! cB1,*! /)! 45I6! @bAAfI!

L*'(*! 5C*'-+0)*,'! -/! RJF! (C/VV/0)+/.4*)! /'! ?.3(/'0/! -C+'/! V,.)/! /T?./((*,'! V,.)/! -C"Np!

?+*(!-C"N@A!4((,0*3/!Y!+'/!V4*X5/!0,'0/').4)*,'!/'!"N@I!NC,.01/().4)*,'!(?4)*,`)/2?,./55/!

-/! 54! .3?,'(/! (/2X5/! /'! /VV/)! _)./! +'! 3532/')! ?.*2,.-*45! Y! ?./'-./! /'! 0,2?)/! ?,+.!

0,2?./'-./! 5C/'E4E/2/')! -/(! NR! 40)*D3(! D/.(! 54! D,*/! -/(! RJF! cN*! /)! 45I6! @bApfI! O,+.!

5C*'-+0)*,'!/'!RJF6!5/!-*45,E+/!HB`NR!40)*D3(!-/D.4*)!45,.(!(C/VV/0)+/.!-4'(!-/(!]!'*01/(!^!

Y! 54! ?3.*?13.*/! -/! 54! j,'/! R! -4'(! 5/(! ,.E4'/(! 5Z2?1,q-/(! (/0,'-4*./(! ?/.2/))4')! -/!

.3E+5/.6!-/!V4i,'!).U(!?.30*(/6!54!-*(?,'*X*5*)3!-/(!0Z),s*'/(!c',)422/')!-/!5C"N@fI!!
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N/(!HB!-/!0/))/!j,'/6!E.\0/!Y!5/+.!/T?./((*,'!2/2X.4'4*./!-/!BH@<6!(3>+/()./!5C"N@!/)!

5*2*)/!(4!-*(?,'*X*5*)3!4+T!NR!40)*D3(!-4'(!0/))/!j,'/!?/.2/))4')!5/+.!/'E4E/2/')!D/.(!

54!D,*/!RJF!!cN*!/)!45I6!@bApfI!!

NC,.01/().4)*,'!-/(!2,+D/2/')(!!-/(!NR!40)*D3(!/()!/T)._2/2/')!*2?,.)4')/I!!BtB$<!4!

3)3!54!?./2*U./!2,530+5/!01*2*,`4)).40)4')/!-32,').3/!0,22/!/((/')*/55/!?,+.!5/(!RJF!

?+*(>+C/55/! V4D,.*(/! 5/+.! 2*E.4)*,'! D/.(! 5/(! E4'E5*,'(! cF4Z'/(! /)! 45I6! @bbnfI! HC4+)./(!

2,530+5/(! -C4-13(*,'! /')./')! /'! W/+I! NC*')3E.*'/! NJLA! c="7D%6-(".E7$6('%$# +88%6'4("!#

+$(';"$.Af6!',)422/')6!W,+/!+'!.G5/!-3)/.2*'4')!?,+.!54!(+.D*/!-/(!RJF!-4'(!5/(!'*01/(!

-/(!BS!c#/5*!/)!45I6!@bApfI!

!

I?R? 0(:5"*5")*1XJ*%H"_*4MH>##"*A*&5"'(&8&%2(&>'*5"*1XJ*%&$%:42'()*

!

B1/j! 5C1,22/! 5C3)+-/! -/(! .3?,'(/(! -/(! BS! /()! 0,2?5*>+3/! 04.! 5C400U(! 4+T! ,.E4'/(!

5Z2?1,q-/(!(/0,'-4*./(!/()!).U(!5*2*)3I!!

:'/! ?,?+54)*,'! 0*.0+54')/! -/! NR! 232,*./(! cBHmyBHm<$L`f! /T?.*24')! BtB$<! 4! 3)3!

*-/')*V*3/! 01/j! 5CF,22/! c#,.*)4! /)! 45I6! @bAAfI! B/))/! ?,?+54)*,'! ?.3(/')/! -/(!

04.40)3.*()*>+/(!?13',)Z?*>+/(!/)! V,'0)*,''/55/(!0,22+'/(!4D/0! 5/(!RJF!-/(!BSI!955/(!

(,')! /'! /VV/)! 04?4X5/(! -C*'-+*./! '$# &'()%! +'/! -*VV3./'0*4)*,'! /'! ?54(24X54()/(! /)! 54!

?.,-+0)*,'! -C"E! E.\0/! Y! 54! (30.3)*,'! -C"N`@A! c#4! 4'-! H//'*0s6! @bAmfI! B/?/'-4')6! Y! 54!

-*VV3./'0/!-/(!RJF!-/(!BS6!5/(!RJF!0*.0+54')(!c,+!?3.*?13.*>+/(f6!'C/T?.*2/')!?4(!%05p!

cF/!/)!45I6!@bAlfI!

955/(!?/+D/')!_)./!04)3E,.*(3/(!(/5,'!c8012*))!/)!45I6!@bAmXa!M*'+/(4!/)!45I6!@bApf!!

c*f 5C/T?./((*,'!-/(!2,530+5/(!BtB$l!/)!BB$p!c%/')/X*X/5!/)!45I6!@bAla!#,.*)4!/)!

45I6! @bAAfI! B/(!24.>+/+.(! ?/.2/))/')! -/! -3V*'*.! ).,*(! (,+(`E.,+?/(! -/! RJF!

0*.0+54')/(! c0RJFf! 4+T! ?,)/')*45*)3(! -*VV3./')/(! /'! )/.2/! -/!

()*2+54)*,'r04?40*)3(!-C4*-/!-/(!N%! '$# &'()%I! B/(!?.,?.*3)3(!,')! 3)3! 3)+-*3/(!

/'!).*4')!5/(!-*VV3./')(!(,+(`E.,+?/(!-/!RJF!?+*(!/'!.345*(4')!-/(!0,`0+5)+./(!

4+),5,E+/(! /')./! 0/(! -*VV3./')/(! ?,?+54)*,'(! ).*3/(! /)! -/(! N%! '4qV(! ,+!

232,*./(! /'! ?.3(/'0/! -C+'! (+?/.! 4')*EU'/! c/'! E3'3.45! 5C/')3.,),T*'/!

()4?1Z5,0,00*>+/!-/!)Z?/!%!0,''+/!?,+.!*'-+*./!+'/!0,554X,.4)*,'!/')./!NR!/)!

N%fI!!
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H4'(!+'/!3)+-/!?.*'0/?(6!#,.*)4!"(#42*#%$(#-30.*)!>+/!5/(!(,+(`E.,+?/(!0RJF@!

cBtB$l`!/)!BB$p`f!/)!0RJFAn!cBtB$l`BB$pyf!(,')!5/(!-/+T!?.*'0*?4+T!(,+(`

E.,+?/(!04?4X5/(!-/!(30.3)/.!-/!5C"N`@A!/)!-C*'-+*./!54!?.,-+0)*,'!-C"E!?4.!5/(!

N%! '4qV(! 5,.(! -/! 0/(! 0,`0+5)+./(! '$# &'()%6! 0,').4*./2/')! 4+! 0RJFA! cBtB$ly!

BB$p`fI!N/(!?,?+54)*,'(!0RJF@!V4D,.*(/.4*/')!54!(30.3)*,'!-C"ES!/)!-C"E9!45,.(!

>+/! 5/(! 0RJFAn! *'-+*.4*/')! 54! (30.3)*,'! -C"ES! /)! -C"EL! c#,.*)4! /)! 45I6! @bAAfI!

B54((*>+/2/')6! 5/(! ?,?+54)*,'(! 0RJFA! (,')! -,'0! 0,'(*-3.3/(! 0,22/! ?/+!

?,+.D,Z/+(/! -C4*-/! ?,+.! 5/(! N%I! B/?/'-4')6! +'/! 40)*D4)*,'! ?,5Z05,'45/! ?4.!

()*2+54)*,'!O1,.X,5!2Z.*()4)/!40/)4)/!O#Lr*,',2Z0*'/!5/(!0,'-+*)!Y!(30.3)/.!

+'! '*D/4+! 3>+*D45/')! -C"N`@A! >+/! 5/(! -/+T! 4+)./(! (,+(`E.,+?/(I! H/! ?5+(6!

%/')/X*X/5! "(# 42*! ,')! .30/22/')! (+EE3.3! >+/! 5/(! RJF! "BQ8yBtB$ly!

V4D,.*(/.4*/')!5/!-3D/5,??/2/')!-/(!.3?,'(/(!232,*./(!04.!*5(!(,')!04?4X5/(!

-C*'-+*./! 54! -*VV3./')*4)*,'! -/! N%! 232,*./(! /'! ?54(2,0Z)/(! '$# &'()%!

c%/')/X*X/5!/)!45I6!@bAlfI!O4.455U5/2/')6!5C32/.E/'0/!-/!0/))/!?,?+54)*,'!-4'(!

5/! (4'E! -/! -,''/+.(! (4*'(! 0,..U5/! 4D/0! 5C4+E2/')4)*,'! -+! )4+T! -C4')*0,.?(!

?.,)/0)/+.(! ?.3`/T*()4')(6! /)! -,'0! 4D/0! 5C40)*D4)*,'! -/(! .3?,'(/(!232,*./(6!

-4'(!5/(!(+*)/(!-C+'/!D400*'4)*,'!4')*`E.*??45/6!*'!D*D,I!!

c**f N/(!24.>+/+.(!"BQ86!BB$n!/)!OHA!?/.2/))/')!-/!-3V*'*.!5C3)4)!-C40)*D4)*,'!-/(!

RJF! 0*.0+54')(!&! 5/(! ?,?+54)*,'(! RJF! 0*.0+54')/(! "BQ8yOHA1*BB$n5,!

0,../(?,'-/')! Y! -/(! ?,?+54)*,'(! 40)*D3/(! 45,.(! >+/! 5/(! ?,?+54)*,'(! "BQ8`

OHAyBB$n*')! /)! "BQ8`OHA`BB$n1*! 0,../(?,'-/')! Y! -/(! ?,?+54)*,'(!

>+*/(0/')/(! c:/',!/)! 45I6! @bA<fI!B/(!-/+T!?,?+54)*,'(!>+*/(0/')/(!?4.2*! 5/(!

RJF@!/)!An!(,')!04?4X5/(!-/!(/!.340)*D/.!/)!!-C*'-+*./!54!(30.3)*,'!-C"E!?4.!5/(!

N%!'4qV(! c8012*))! /)! 45I6! @bAmXfI! N4! (,+(!?,?+54)*,'!OHAyBB$n*')! ?4.2*! 5/(!

RJF@! /)! An! (/.4*)! ),+)! ?4.)*0+5*U./2/')! *2?5*>+3/! -4'(! 5/(! .3?,'(/(!

232,*./(!cN,00*!/)!45I6!@bAlfI!

!

NC,.*E*'/!-/!0/(!RJF!0*.0+54')/(!./()/!-3X4))+/I!!

"5!/()!-32,').3!>+/!5/+.!E/'U(/!/()!*'-3?/'-4')/!-/!54!0,'()*)+)*,'!-/(!BSI!!9'!/VV/)6!5/(!

?4)*/')(!?,.)/+.(!-C+'!-3V*0*)! /'!?.,)3*'/!8LO! c8Z'-.,2/! 5Z2?1,?.,5*V3.4)*V! 5*3! Y! 5Ctf6!

',+(! 5C4D,'(! D+6! ?.3(/')/')! +'! -3V*0*)! *22+'*)4*./! /'! 5*/'! 4D/0! 5C4X(/'0/! -/!

0,554X,.4)*,'!/')./!5/(!RJF!/)!5/(!N%I!!
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B/?/'-4')6! 5C*'-+0)*,'! -/! RJF! E.\0/! Y! 5C4*-/! -/(! HB! /()! ?.3(/.D3/I! Q.! 0/(! ?4)*/')(!

c+'*>+/2/')! -/+T! ,X(/.D4)*,'(f! ?.3(/')/.4*/')! -/(! )4+T! ',.24+T!-/! RJF! 0*.0+54')(6!

)32,*E'4')! >+C4+! 2,*'(! +'/! ?4.)*/! -/! 0/(! RJF! 0*.0+54')(! (/! -3D/5,??/')! 4D4')! 54!

V,.24)*,'!-/(!BS!!cF/!/)!45I6!@bAlfI!!

B/.)4*'(!0,'(*-U./')!-,'0!5/(!RJF!0*.0+54')(!0,22/!-/(!?.30+.(/+.(!-/!RJF!cF/!/)!45I6!

@bAlfI! N/(! 4.E+2/')(! /'! V4D/+.! -/! 0/))/! 1Z?,)1U(/! (,')! c*f! 5C4X(/'0/! -C/T?./((*,'!-/!

%05p! Y! 5C3)4)! X4(456! c**f! +'! '*D/4+! -C/T?./((*,'! V4*X5/! -/(! 24.>+/+.(! BtB$<! /)! OHA!

0,2?4.4)*D/2/')! Y! 0/5+*! ,X(/.D3! (+.! 5/(! RJF! *(,53(! Y! ?4.)*.! -C42ZE-45/(I! 9'V*'6! 5/(!

2,-U5/(!2+.*'(!,')!2,').3!>+/!54!2*E.4)*,'!-/(!RJF!-4'(!54!0*.0+54)*,'!/()!5*2*)3/!/'!

?3.*,-/!4*E+/!-/!V,.24)*,'!-/(!BS!c81+524'!/)!45I6!@bAmfI!!

B/?/'-4')6! *5! '/!?/+)! _)./! /T05+!>+/! 5/(!RJF!-/(!BS!/)!',)422/')! 5/(!RJF!232,*./(!

?4.)*0*?/')!Y!54!0,'()*)+)*,'!-+!?,,5!-/!RJF!0*.0+54')(6!',)422/')!5,.(!-/!54!.3(,5+)*,'!

-/(! .3?,'(/(! -/(! BS! cN*')/.24'! /)! 45I6! @bAAa! 8012*))! /)! 45I6! @bAmXa!:/',! /)! 45I6! @bA<a!

d,55/'X/.E!/)!45I6!@bAAfI!!

N/(!4.E+2/')(!?/.2/))4')!-/!-*VV3./'0*/.!0/(!-/+T!3)4?/(!-3D/5,??/2/')45/(!'C,')!?4(!

/'0,./!3)3!35+0*-3(I!!

!

I?`? W2$(&%:42$&(<)*"'*1!*A*>$92'")*4U#DH>V5")*("$(&2&$")*[,71\*

!

N,.(>+/!5/!(Z()U2/!*22+'*)4*./!/()!()*2+53!-/!V4i,'!01.,'*>+/6!0,22/!5,.(!-+!./W/)!/'!

).4'(?54')4)*,'6! 5/(! *')/.40)*,'(!/')./!RJF!/)!N%!?/+D/')! (C/VV/0)+/.!-*./0)/2/')!-4'(!

5C,.E4'/!).4'(?54')36!4D/0!,+!(4'(!V,.24)*,'!-/!BS!!cv/.W4(01s*!/)!45I6!@bbma!N*4.(s*!/)!45I6!

@bAma!R14+'4)!/)!45I6!@bb<fI!H4'(!+'!2,-U5/!-C*')/.?,(*)*,'!4,.)*>+/!01/j!5/!.4)6!2,-U5/!

-/!./W/)!01.,'*>+/!D4(0+54*./6!R14+'4)!"(#42*!,')!2_2/!-32,').3!>+/!54!>+4')*)3!-C455,`

4')*0,.?(! -/! 054((/! "! ?.,-+*)/! -4'(! 5/! E./VV,'! 4,.)*>+/! 3)4*)! ?5+(! 35/D3/!

0,2?4.4)*D/2/')!Y!0/55/!?.,-+*)/!-4'(!5/(!E4'E5*,'(!-.4*'4')(!,+!54!.4)/!cR14+'4)!/)!45I6!

@bb<fI!!

B1/j! 5CF,22/6! -/(! ().+0)+./(! -/! )Z?/! V,55*0+54*./! ,')! 3)3!2*(/(! /'! 3D*-/'0/! -4'(! 5/(!

?*U0/(! 1*(),5,E*>+/(! -/! E./VV,'(! ','! V,'0)*,''/5(! /T?54')3(! -4'(! 5/(! (+*)/(! -C+'! ./W/)!

01.,'*>+/!cH/)/*T!/)!45I6!@bAbfI!!
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9'!/VV/)6!-/(!().+0)+./(!',-+54*./(!(,')!,X(/.D3/(6!4+!(/*'!-/(>+/55/(!5/(!N%!/T?.*2/')!

5C/'jZ2/!L"H!E,+D/.'4')!54!0,22+)4)*,'!*(,)Z?*>+/!/)!5/(!./0,2X*'4*(,'(!(,24)*>+/(I!

B/(!,X(/.D4)*,'(!(+EEU./')!>+/!0/(!',-+5/(!0,../(?,'-/')!Y!-/(!BS!V,'0)*,''/5(!/)!,')!

3)3! 0,'V*.23/(! ?4.! 54! 04.40)3.*(4)*,'! ?5+(! 4??.,V,'-*/! -/! 54!2*0.,4.01*)/0)+./! -/! 0/(!

',-+5/(!cR14+'4)!/)!45I6!@bAb4fI!H/!?5+(6!/'!-3D/5,??4')!+'!,+)*5!*'V,.24)*>+/6!N*4.(s*!"(#

42*! ,')! -32,').36! (+.! -/(! X*,?(*/(! -/! E./VV,'6! 5,.(! -/! ./W/)(! 2*T)/(! 0/55+54*./(! /)!

1+2,.4+T!>+C+'/!*')/.40)*,'!3).,*)/6!(,+(!V,.2/!-/!0,'W+E+36!/T*()4*)!/')./!N%!/)!RJF6!

0/(!-/.'*/.(!/T?.*24')!V,.)/2/')!%05`p!/)!5C"N`@A!cN*4.(s*!/)!45I6!@bAmfI!!

B/(! ().+0)+./(!?,+..4*/')!?.,2,+D,*.! 5/! ./W/)! 01.,'*>+/!04.!?5+(*/+.(! 0,'-*)*,'(! (,')!

.3+'*/(! ?,+.! ./'-./! 5/(! .3?,'(/(! *22+'*)4*./(! -/! 0/(! ().+0)+./(! ?5+(! ]!4E./((*D/(!^!&!

*'V54224)*,'!5,045/6!(+.`./?.3(/')4)*,'!-/(!R!/VV/0)/+.(!?4.!.4??,.)!4+T!R!.3E+54)/+.(!

/)! +'/! V,.)/! 0,'0/').4)*,'! -C455,`4')*EU'/(! cR14+'4)! /)! 45I6! @bb<6! @bAbX6! @bA@fI!!

B/?/'-4')6! 5/! .G5/! /T40)! -/(! QNR! -4'(! 54! ?1Z(*,?4)1,5,E*/! -+! ./W/)! 'C/()! ?4(! /'0,./!

?4.V4*)/2/')!-3V*'*!cv,/'*E!4'-!R14+'4)6!@bApfI!

!

7,+(! D/','(! -/! 04.40)3.*(/.! 5/(! 3)4?/(! 4*'(*! >+/! 5/(! ?4.)/'4*./(! 0/55+54*./(! /)!

2,530+54*./(! *2?5*>+3(! -4'(! 54! -*VV3./'0*4)*,'! -/! N%! /VV/0)/+.(! (?30*45*(3(! -4'(! 54!
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04?40*)3!-/!c*f!BOL6!c**f!-C/T?./((*,'!-/!2,530+5/(!-/!0,`()*2+54)*,'!/)!c***f!-/!(30.3)*,'!
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!



"7R$QH:BR"Q7!

<o!

!

K? 7U#DH>%U(")*G*$<9:42(":$)*

!

K?E? X>'%(&>')*

!
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X3'3V*>+/!>+4')!4+!-/D/'*.!-/(!E./VV,'(!.3'4+T!c7/g/55!/)!45I6!@bAba!O455*/.!/)!45I6!@bAbfI!9'!
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("N"*'"*'OP'*+8&#$/,&&"D#' !$3$&>/,&'#$%&$Q.8/E"'
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-/(! ).4*)/2/')(! *22+',(+??./((/+.(! /()! ./(?,'(4X5/! -/! -/+T! ?.,X5324)*>+/(!
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),53.4'0/! -+! E./VV,'6! 0C/()`Y`-*./! -/! ]!./?.,E.422/.! 5/! (Z()U2/! *22+'*)4*./!^! ?,+.!

?,+D,*.!Y!)/.2/!*')/..,2?./! 5/(!).4*)/2/')(! *22+',(+??./((/+.(!),+)!/'!24*')/'4')!

+'/!()4X*5*)3!-/!V,'0)*,'!-+!E./VV,'I!!
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O5+(*/+.(!?.,),0,5/(!-C*'-+0)*,'!-/!),53.4'0/!0/').45/!/)!?3.*?13.*>+/!(,')!40)+/55/2/')!

-3D/5,??3(! 01/j! 5C1,22/! /'! ).4'(?54')4)*,'! .3'45/! c%.4j4! /)! 45I6! @bA<a! B/).+5,! /)! 45I6!

@bA<fI!!!

N4!0,2?.31/'(*,'!-/(!?.*'0*?4+T!2304'*(2/(!*22+',5,E*>+/(!/)!-/(!?.,)4E,'*()/(!

*22+'*)4*./(!*2?5*>+3(!-4'(!]!5C400/?)4)*,'!^!-+!E./VV,'!/()!+'/!3)4?/!?.35*2*'4*./!

V,'-42/')45/!?,+.!2/))./!/'!h+D./!0/(!,XW/0)*V(!

NC+)*5*(4)*,'! -/(! ).4*)/2/')(! *22+',(+??./((/+.(! 4! ?/.2*(! -C4235*,./.! 54! (+.D*/! -/(!

E./VV,'(! .3'4+T! Y! A! 4'! E.\0/! Y! +'/! /T0/55/')/! ?.3D/')*,'! -+! ./W/)! 0/55+54*./! 4*E+!

cF4.*14.4'! /)! 45I6! @bbbfI! B/?/'-4')6! 54! (+.D*/! Y! 5,'E! )/.2/! -/(! E./VV,'(! 'C4! >+/! ?/+!

?.,E./((3! 0/(!-/.'*U./(!4''3/(!245E.3!-/(!?.,E.U(! )13.4?/+)*>+/(! c#/*/.`v.*/(01/!/)!

45I6! @bbmfI! 9'! /VV/)6! 5/(! ().4)3E*/(! *22+',(+??./((*D/(! 054((*>+/(! 0,').G5/')! 245! 54!

(+.D/'+/!-/(!H8L6!./(?,'(4X5/(!0,22/!',+(!5C4D,'(!D+!-4'(!5/!?./2*/.!014?*)./6!-C+'!

./W/)!01.,'*>+/!/)!-C+'/!4)13.,(053.,(/!400353.3/!-+!E./VV,'I!!

"5! /()! -,'0! -/D/'+! ?.*2,.-*45! -/! 0,2?./'-./! 0,22/')! 4E*((/')! 5/(! -*VV3./')(!

).4*)/2/')(! *22+',(+??./((/+.(! (+.! 54! .3?,'(/! 5Z2?1,0Z)4*./! %I! B/))/! 0,''4*((4'0/!

?/.2/)).4*)! -/! 0,2X*'/.! 4+! 2*/+T! 5/(! -*VV3./')(! ,+)*5(! )13.4?/+)*>+/(! Y! ',)./!

-*(?,(*)*,'!4V*'!-C,?)*2*(/.!5/(!().4)3E*/(!)13.4?/+)*>+/(!?,+.!?.3D/'*.!5C4??4.*)*,'!-/(!

H8L! 4?.U(! ).4'(?54')4)*,'! 24*(! 3E45/2/')! -/! -3)/.2*'/.! -/! ',+D/55/(! 0*X5/(!

)13.4?/+)*>+/(!?,)/')*/55/2/')!?5+(!/VV*040/(I!!

!

I? N&88<$"'(")*%42))")*5")*($2&("#"'()*&##:'>):DD$"))":$)*

!

9'! E./VV/! .3'45/6! 54! ?.3D/')*,'! -+! ./W/)! -+! E./VV,'! (C/VV/0)+/! (/5,'! -/+T! )/2?(!

)13.4?/+)*>+/(!(+00/((*V(!&!

!

c*f 5/!).4*)/2/')!-C*'-+0)*,'6!0,../(?,'-4')!Y!+'/!*22+',(+??./((*,'!*')/'(/!Y!

54!?14(/!*'*)*45/!-/!54!).4'(?54')4)*,'!

c**f 5/!).4*)/2/')!-C/')./)*/'!4+!5,'E!0,+.(!

!
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NC40)*D4)*,'!-+!(Z()U2/!*22+'*)4*./!?/+)!_)./!X5,>+3/!(/5,'!l!D,*/(!)13,.*>+/(!&!c*f!/'!

*'-+*(4')!54!-3?53)*,'!E5,X45/!-/(!5Z2?1,0Z)/(6!c**f!/'!*'1*X4')!5/+.!2,X*5*(4)*,'!,+!/'!

c***f!X5,>+4')!5/+.(!D,*/(!-C40)*D4)*,'!cF455,.4'6!@bbmfI!!!

N/(! -*VV3./')(! ).4*)/2/')(! *22+',(+??./((/+.(! ,')! 4*'(*! ?.*'0*?45/2/')! 3)3!

-3D/5,??3(!?,+.!*'-+*./!+'/!-3?53)*,'!,+!0*X5/.!5C40)*D4)*,'!-/(!NR!cJ*E+./!AAfI!!

!

I?E? 7")*($2&("#"'()*5M&'5:%(&>'*

!

N/!).4*)/2/')!-C*'-+0)*,'!0,'(*()/!/'!-/(!).4*)/2/')(!*22+',(+??./((/+.(!4-2*'*().3(!

?4.!D,*/!*').4`D/*'/+(/!4+!2,2/')!-+!E/()/!01*.+.E*045I!"5!?/.2/)!-/!-*2*'+/.!5/!.*(>+/!

-/!./W/)!4*E+!0/55+54*./!cO4-*Z4.!/)!45I6!@bb;fI!!

!

I?E?E? .'(&F(HU#>%U(")*[1HU#>94>3:4&'"\*

!

"5! (C4E*)! -C4')*0,.?(! ?,5Z05,'4+T! ?.,D/'4')! -/! 54?*'(! *22+'*(3(! ?4.! -/(! )1Z2,0Z)/(!

1+24*'(I!"5(!*'-+*(/')!+'/!-3?53)*,'!-/(!NR!/)!54!5Z2?1,?3'*/!R!?.,V,'-/!>+*!/'!.3(+5)/!

?/+)!?/.(*()/.! W+(>+CY!A!4'!?,()`E./VV/!c%./''4'!/)!45I6!A;;;a!v1,!/)!45I6!@bA@fI! "5!/()! 5/!

).4*)/2/')!-C*'-+0)*,'!-/!.3V3./'0/! !?,+.! 5/(!?4)*/')(! *22+'*(3(6!0C/()!Y!-*./!?,.)/+.(!

-C4')*0,.?(!4')*`FNL6!4D/0!,+!(4'(!*'-*D*-+45*(4)*,'!-/!H8L!c%.,s1,V!/)!45I6!@bAma!7,�5!/)!

45I6!@bb;a!R1*X4+-*'!/)!45I6!A;;ofI!

*

I?E?I? .'(&FSNI`*[G2)&4&;&#23\*

!

"5! (C4E*)! -C+'! 4')*0,.?(!2,',05,'45! 01*23.*>+/! -*.*E3! 0,')./! 5/! BH@<! c.30/?)/+.! -/! 54!

014*'/! 45?14! -/! 5C"N`@f6! /T?.*23! ?4.! 5/(! NR! 40)*D3(I! "5! *'-+*)! -,'0! +'/! -3?53)*,'! ?/+!

?.,V,'-/!-/(!NRI!"5!/()!+)*5*(3!?,+.!-/(!?4)*/')(!-/!V4*X5/!.*(>+/!*22+',5,E*>+/6!0C/()!Y!

-*./!(4'(!3D3'/2/')!*22+'*(4')!/)!'/!?.3(/')4')!?4(!-C4')303-/')!-/!H8LI!!

!

!

!
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I?E?K? .'(&*SN`I*[.4"#(:_:#23\*

!

"5!(C4E*)!-C+'!4')*0,.?(!1+24'*(3!-*.*E3!0,')./!5/!BH<@I!"5! *'-+*)!+'/!-3?53)*,'!24((*D/!

-/(!?,?+54)*,'(!5Z2?1,0Z)4*./(!R!/)!%!?/'-4')!?5+(!-C+'!4'!cN//!/)!45I6!@bAmfI!!

!

I?E?R? G>4:)*5"*%>$(&%>V5")*

!

N/(!0,.)*0,q-/(!4E*((/')!',)422/')!/'!2,-*V*4')! 5/(!D,*/(!-/!(*E'45*(4)*,'!-305/'013/!

?4.!5C40)*D4)*,'!-+!.30/?)/+.!-/(!NR!cRB$f!cN�g/'X/.E!/)!45I6!@bb<a!M4'!N4/)1/2!/)!45I6!

@bbAfI!L!V,.)/!-,(/!?4.!D,*/!*').4D/*'/+(/6!*5!?4.)*0*?/!(Z()324)*>+/2/')!4+!).4*)/2/')!

-C*'-+0)*,'!?,+.!),+(!5/(!?4)*/')(!).4'(?54')3(!.3'4+TI!L!V4*X5/!-,(/6!0")#%86!*5!0,'()*)+/!

+'!-/(!?*5*/.(!-+!).4*)/2/')!-C/')./)*/'I!!

!

I?I? 7")*($2&("#"'()*5M"'($"(&"'*

!

N/!).4*)/2/')!-C/')./)*/'!./?,(/!(+.!54!0,2X*'4*(,'!-/!?5+(*/+.(!054((/(!-/!).4*)/2/')(!

*22+',(+??./((/+.(! >+/! 5/! ?4)*/')! -,*)! ?./'-./! >+,)*-*/''/2/')! ?,+.! -*2*'+/.! 5/!

.*(>+/!/)!./)4.-/.!5C4??4.*)*,'!-/!./W/)(!0/55+54*./(!/)!1+2,.4+TI!!!

!

I?I?E? 7")*2'(&%24%&'":$&'")*[SY/\*

!

N/(!B7"!(,')!54!?*/../!4'E+54*./!-/(!().4)3E*/(!*22+',(+??./((*D/(!/'!).4'(?54')4)*,'!

-C,.E4'/(I! "5(! *'1*X/')! ?4.)*/55/2/')! 54! D,*/! -/! (*E'45*(4)*,'! -/(! 0450*'/+.*'/(!

-305/'013/!?4.! 54!0,2X*'4*(,'!-/(!-/+T!?./2*/.(!(*E'4+T!-C40)*D4)*,'!c(*E'45!A! *'-+*)!

?4.!5/!%B$!/)!@!?4.!5/(!2,530+5/(!-/!0,`()*2+54)*,'f!cP�.E/'(/'!/)!45I6!@bblfI!B/))/!054((/!

)13.4?/+)*>+/!./E.,+?/!-/+T!2,530+5/(!&!54!0*05,(?,.*'/!/)!5/!)40.,5*2+(!

I?I?I? -U%>DH"'>42("*->8"(&4*[-W.\*

!

"5! (C4E*)! -C*'1*X*)/+.(!-/(!X4(/(!?+.*>+/(I! "5(! *'-+*(/')! +'!X5,04E/!-/! 54! ?.,-+0)*,'!-/!

'+053,)*-/(!-/!E+4'*-*'/6!'30/((4*./(!?,+.!54!(Z')1U(/!-CLH7!/)!(,')!-,'0!./(?,'(4X5/(!

-C+'!X5,04E/!-+!0Z05/!0/55+54*./!c#/5/!4'-!F455,.4'6!@bbbfI!!
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"5(! *'1*X/')! 3E45/2/')! 54! E5Z0,(Z54)*,'! -/! 2,530+5/(! -C4-13(*,'! *2?5*>+3/(! -4'(! 5/(!

*')/.40)*,'(!/')./!5Z2?1,0Z)/(!/)!/'-,)135*+2I!!

!

NC4((,0*4)*,'!0,.)*0,q-/(6!B7"!/)!#OL!0,'()*)+/')!5/!).4*)/2/')!-C/')./)*/'!-/!.3V3./'0/!

01/j!5/(!?4)*/')(!).4'(?54')3(!.3'4+TI!!

!

I?I?K? 7")*&'H&3&(":$)*5"*#1,!*[+&$>4&#:)*"(*0="$>4&#:)\*

!

"5(! X5,>+/')! 5/! (*E'45! l! -C40)*D4)*,'! -/(! NR! 0C/()! Y! -*./! 54! (*E'45*(4)*,'! *'-+*)/! ?4.! 5/(!

.30/?)/+.(!-/(!0Z),s*'/(I!"5(!*'1*X/')!54!?.,5*V3.4)*,'!-/(!NR!/)!54!(30.3)*,'!-/!0Z),s*'/(!

cv414'!/)!45I6!A;;Aa!K14'E!/)!45I6!@bAAfI!

N/+.!?540/!-4'(!5C4.(/'45!)13.4?/+)*>+/!'C/()!?4(!/'0,./!?4.V4*)/2/')!-3V*'*/!c$,()4*'E!

4'-!v424.6!@bAbfI!%*/'!>+/!?.3(/')4')!-/(!4D4')4E/(!/'!)/.2/!-/!-*2*'+)*,'!-+!.*(>+/!

4')*`)+2,.45! /)! -/! ?.,)/0)*,'! D4(0+54*./6! 5C+)*5*(4)*,'! -/(! *'1*X*)/+.(! -/! 2RQ$! /'!

./2?540/2/')! -/(! B7"! ,+! 4((,0*3/! 4+T! B7"! Y! ]!V,.)/(! -,(/(!^! 4! 3)3! 24.>+3/! ?4.! -/!

',2X./+T!/VV/)(!(/0,'-4*./(! cF,5-44(!/)!45I6!@bAAf!/)!?4.!+'/!4+E2/')4)*,'!-+!.*(>+/!

-C4??4.*)*,'!-/!H8L!!"#$%&%#c0VI!?4.)*/!lf!cS.*2X/.)!4'-!R14+'4)6!@bAnfI!NC3D45+4)*,'!-/!

?.,),0,5/!+)*5*(4')!0/(!@!2,530+5/(!Y!V4*X5/(!-,(/(!/()!/'!0,+.(!-C3D45+4)*,'!24*(!(/2X5/!

?.,2/))/+(/!cS.*2X/.)!4'-!R14+'4)6!@bAnfI!

!

I?I?R? 7")*&'H&3&(":$)*5")*#>4<%:4")*5"*%>F)(&#:42(&>'*[G"42(2%"D(\*

!

B*X5/.! 5/(! 2,530+5/(! -/! 0,`()*2+54)*,'! /()! 3E45/2/')! +'/! ().4)3E*/! )13.4?/+)*>+/! >+*!

0,''4*)! +'! D3.*)4X5/! /((,.I! N/! BRNLm`"E! /()! 54! (/+5/! (?30*45*)3! 0,22/.0*45*(3/! /)!

0,2?./'-!-/+T!2,530+5/(!cLX4)40/?)!/)!%/54)40/?)fI!7,+(!./D/','(!?5+(!/'!-3)4*5!(+.!5/!

%/5)40/?)6!,XW/)!-/!0/))/!)1U(/!4+!014?*)./!mI!!

H/! ',+D/55/(! 2,530+5/(! (,')! /'! 0,+.(! -/! -3D/5,??/2/')6! -,')! 5C4')*0,.?(! 4')*`BH@o!

cJc4XfCf!cM*55/!/)!45I6!@bApfI!

!
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IE$?>%&'FF<'!$M"&0'4.82%$D>&0'1&0'1$HH8%&64&0'3"#00&0'1&0'4%#$4&=&640'$==>620>;;%&00&>%0';2>%'
$6.$M&%'"G#34$7#4$26'1>'"C=;.23C4&'-I'K4$%8'1&']#""2%#6'U)BQ'VWWYL'

!

K? ->5"*5M2%(&>'*):$*4"*4U#DH>%U("*G*

!

N/(!2,-45*)3(!-C40)*,'!-/!0/(!-*VV3./')(!).4*)/2/')(!*22+',(+??./((/+.!(+.!54!.3?,'(/!

5Z2?1,0Z)4*./! %! /)! 5/+.(! 0,'(3>+/'0/(! V,')! 5C,XW/)! -C+'/! ./D+/! *'(3.3/! -4'(! 5/!

24'+(0.*)!?4E/!Am;!cQ�N/4.Z!/)!45I6!@bApa!R14+'4)!/)!45I6!@bApfI!!

:'/! -/(! -*VV*0+5)3(! -/! 5C3D45+4)*,'! ]!05*'*>+/!^! ?.,D*/')! -/! 5C+)*5*(4)*,'! 0,2X*'3/! -/(!

).4*)/2/')(!*22+',(+??./((/+.(!01/j!5/(!?4)*/')(!./'-4')!-*VV*0*5/!-C*'-*D*-+45*(/.!5/(!

/VV/)(r*2?5*04)*,'(! ?.,?./(! -/! 014>+/!2,530+5/I! L*'(*! 0C/()! 54! ().4)3E*/! )13.4?/+)*>+/6!

0C/()! Y! -*./! 54! 0,2X*'4*(,'! -/(! -*VV3./')(! ).4*)/2/')(! -C/')./)*/'6! >+*! /()! 3D45+3/I!

NC/VV*040*)3! -/(! -*VV3./')/(! ().4)3E*/(! *22+',(+??./((*D/(! /'! )/.2/! -/! 0,').G5/! -/! 54!

.3?,'(/!1+2,.45/!./?,(/!(+.!5C3D45+4)*,'!-/!5C*'0*-/'0/!-/(!H8L!!"#$%&%6!0/55/!-/(!./W/)(!

1+2,.4+T!4*E+(!/)!54!(+.D*/!E5,X45/!-/(!E./VV,'(I!!

NC*'0*-/'0/! E3'3.45/! -C4??4.*)*,'! -/! H8L! 4D/0! 5/(! ().4)3E*/(! *22+',(+??./((*D/(!

054((*>+/(!4((,0*4')!B7"6!#OL!/)!BR!/()!-/!5C,.-./!-/!A<!Y!lb|!(/5,'!5/(!3)+-/(!c9D/.5Z!

/)!45I6!@bAla!$/X/554),!/)!45I6!@bAAa!d*/X/!/)!45I6!@bA@fI!%*/'!>+/!5/(!*'1*X*)/+.(!-/!2RQ$!



"7R$QH:BR"Q7!

po!

!

(/2X5/')! 4D,*.! -4'(! 5/(! 2,-U5/(! ?.3`05*'*>+/(! /)! '$# &'()%! +'/! 40)*,'! -*./0)/! (+.! 54!

.3?,'(/! %! /'! -*2*'+4')! 5/+.! ?.,5*V3.4)*,'6! 54! ?.,-+0)*,'! -C"E! /)! 54! -*VV3./'0*4)*,'! /'!

?54(24X54()/(6!+'!-,+)/!?/.(*()/!/'0,./!(+.!5/+.!X3'3V*0/!?,+.!?.3D/'*.!5C4??4.*)*,'!-/(!

H8L! !"# $%&%! cS.*2X/.)! 4'-! R14+'4)6! @bAnfI! 9'! /VV/)! 5C+)*5*(4)*,'! -/(! *'1*X*)/+.(! -/!

2RQ$6!','!4((,0*3/!4+T!B7"6!4+E2/')/! 5/!.*(>+/!-C4??4.*)*,'!-/!H8L!!"#$%&%!-4'(! 5/(!

3)+-/(!05*'*>+/(I!!

9)4')!-,''3!',)./!400U(!5*2*)3!4+T!QN8!-/(!?4)*/')(6!54!2*(/!/'!3D*-/'0/!-/(!-*VV3./')(!

2,-/(! -C40)*,'! (+.! 54! .3?,'(/! %! ./?,(/! (+.! 5/! -3D/5,??/2/')! -/! 2,-U5/(!

/T?3.*2/')4+T!4((,0*3!Y!-/(!3)+-/(!*'!D*).,I!!

N/!)4X5/4+!m!.3(+2/!5C3)4)!-/(!0,''4*((4'0/(!0,'0/.'4')!5/(!-*VV3./')(!2,-/(!-C40)*,'!'$#

&'()%!-/(! ).4*)/2/')(! *22+',(+??./((/+.(!054((*>+/(!(+.! 5/(!-*VV3./')/(! V,'0)*,'(!-/(!

N%I!

!

!

-#M"&#>'Y'<'Q21&'1G#34$26'1&0'1$HH8%&64&0'3"#00&0'4.8%#;&>4$D>&0'0>%'"&0'1$HH8%&64&0'H2634$260'1&0'
(+'&'(!&)#*+!BOL!cB/55+5/(!?.3(/')4).*0/(!-C4')*EU'/(f6!"'1!c"'1*X*)*,'f!

N4! 0,2?.31/'(*,'! -/(! 2304'*(2/(! -/! 0,').G5/! -/! 54! .3?,'(/! 1+2,.45/! ?4.! 5/(!

-*VV3./')(! *22+',(+??./((/+.(! 0,+?53(! 4+T! .3(+5)4)(! -/(! 3)+-/(! 05*'*>+/(! ?/.2/)! -/!

-3V*'*.! 5/(! 2/*55/+./(! ().4)3E*/(! *22+',(+??./((*D/(! ?,+.! ?.3D/'*.! 5C4??4.*)*,'! -/(!

H8L! !"# $%&%I! 955/! ?/.2/)! 3E45/2/')! -C40>+3.*.! -/(! -,''3/(! V,'-42/')45/(! (+.! 5/(!

2304'*(2/(! (,+(`)/'-4')! 54! .3?,'(/! %! /)! 4*'(*! -/! -3)/.2*'/.! -/! ',+D/55/(! 0*X5/(!

)13.4?/+)*>+/(!?,)/')*/55/2/')!?5+(!/VV*040/(I!!

9'V*'! 54! ?,.)3/! -/! 0/(! -,''3/(! -3?4((/! 5/! 04-./! -/! 54! ).4'(?54')4)*,'! ?+*(>+/! 5/(!

).4*)/2/')(!*22+',(+??./((/+.(!(,')!3E45/2/')!54!?*/../!4'E+54*./!-+!).4*)/2/')!-/(!

2454-*/(! 4+),`*22+'/(I! H/! ?5+(! 5C+)*5*(4)*,'! -/(! *22+',)13.4?*/(! c/)! ',)422/')!

*'1*X*)/+.! -/! ]!01/0s?,*')!^f! ?,+.! X,,()/.! 5/! (Z()U2/! *22+'*)4*./! /T?5,(/! -4'(! 5/!

).4*)/2/')! -+! 04'0/.! c8+4./j`L524j,.! /)! 45I6! @bAnfI! N/(! 0,''4*((4'0/(! V,'-42/')45/(!
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(+.! 5/! V,'0)*,''/2/')! cX5,04E/! ,+! ()*2+54)*,'f! -+! (*E'45! -/! 0,`()*2+54)*,'! (,')!

?.*2,.-*45/(! ?,+.! ,?)*2*(/.! 5/+.! /VV*040*)3! /)! 54! E/()*,'! -/(! 0,2?5*04)*,'(! 4+T>+/55/(!

(,')!/T?,(3/(!5/(!?4)*/')(I!!

!

R? 7"*S17.RF/9*

'

N/! BRNLm`"E6!2,530+5/! N9L@;k! c%/54)40/?)6!<)'8(%2#@-")8# OX7',,Y# <@Of6! /()! +'! ',+D/5!

*22+',(+??./((/+.! -3D/5,??3! ?,+.! ./2?540/.! 5/(! B7"! -4'(! 54! ).*4-/! -+! ).4*)/2/')!

-C/')./)*/'!-+!?4)*/')!).4'(?54')3!.3'45!','!*22+'*(3!c0C/()!Y!-*./!'/!?.3(/')4')!?4(!-/!

H8L!1*(),.*>+/fI!!

B/))/!2,530+5/!4!3)3!-3D/5,??3/!-4'(! 5C,XW/0)*V!-/!-*2*'+/.! 54!'3?1.,),T*0*)3!4((,0*3/!

4+!B7"6!?+*(>+/!-4'(!0/))/!0,'V*E+.4)*,'!54!().4)3E*/!*22+',(+??./((*D/!-/(!?4)*/')(!'/!

0,2?,.)/.4*)!?4(!-/!B7"I!

"5!(C4E*)!-C+'/!2,530+5/!-/!V+(*,'!4((,0*4')!54!?4.)*/!/T).40/55+54*./!-+!BRNLm!c1-(%(%5'6#

B.2-30>%6-(".488%6'4("!#4$(';"$#Cf!4D/0! 5/! V.4E2/')!0,'()4')!J0u!-C+'/! "ESA!1+24*'/I!

N4! 2,530+5/! -/! BRNLm! 4! X3'3V*0*3! -C+'/! 2+)4E3'U(/! -*.*E3/! -/! -/+T! 40*-/(! 42*'3(!

?/.2/))4')!-C4+E2/')/.!(,'!4VV*'*)3!?,+.!5/!BHop!cN4.(/'!/)!45I6!@bb<fI!!

N/! BRNLm`"E! X5,>+/! 54! 5*4*(,'! /')./! c*f! 5/(! 2,530+5/(! -/! 0,`()*2+54)*,'! BHob`BHop!

?.3(/')/(! Y! 54! (+.V40/! -/(! 0/55+5/(! ?.3(/')4).*0/(! -C4')*EU'/! /)! c**f! 5/! BH@o6! (*)+3! Y! 54!

(+.V40/! -/(! NRI! "5! *'1*X/! 4*'(*! 5C40)*D4)*,'! -/(! NR! /'! *'1*X4')! 5/! @U2/! (*E'45! -/! 0,`

()*2+54)*,'!c6:*!J*E+./!AAfI!!

B/?/'-4')! /'! -/1,.(! -/! 5C*'1*X*)*,'! -/! 54! (*E'45*(4)*,'! -/! BH@o6! 5/! BRNLm`"E!2,-*V*/!

3E45/2/')!5/(!*')/.40)*,'(!-/(!4+)./(!2,530+5/(!-/!0,`()*2+54)*,'!-/!54!V42*55/!-+!BH@oI!

N/!BRNLm`"E!X5,>+/!/'!/VV/)!3E45/2/')!c*f!54!5*4*(,'!-+!BRNLm!]!'4)+./5!^!4*'(*!>+/!!c**f!

0/55/! -/! OHNA! 4D/0! BHob6! ),+)! /'! 54*((4')! 54! ?,((*X*5*)3! Y! "BQ8`N! -/! (/! 5*/.! 4+! BH@o!

cJ*E+./!A@f!cJ,.-6!@bApfI!



"7R$QH:BR"Q7!

nb!

!

!

E$?>%&'FV'<'!2608D>&63&0'1>'+&"#4#3&;4'K!-(PYJ*?L'0>%'"&0'=83#6$0=&0'1&'32J04$=>"#4$26'"2%0'1&'"#'

0C6#;0&'$==>62"2?$D>&I!N4!V42*55/!-+!BH@o!0,2?./'-!-*VV3./')(!40)/+.(!2,530+54*./(!Y!5C,.*E*'/!-C+'/!

(*E'45*(4)*,'!*'1*X*).*0/!c$,'-!.,+E/f!,+!40)*D4).*0/!c$,'-!D/.)f!-4'(!5/!NRI''

H/+T!3)+-/(!05*'*>+/(!-/!?14(/!"""!c%979J"R!/)!%979J"R`9tRf!,')!0,2?4.3!5C3D,5+)*,'!

05*'*>+/!-/!?4)*/')(!).4'(?54')3(!.3'4+T!','!*22+'*(3(!4D4')!54!E./VV/6!).4*)3(!(,*)!?4.!

BRNLm`"E6! #OL! /)! 0,.)*0,q-/(! (,*)! ?4.! +'! ?.,),0,5/! ()4'-4.-! 4((,0*4')! B7"6! #OL! /)!

0,.)*0,q-/(I!

8+.!54!X4(/!-/(!.3(+5)4)(!05*'*>+/(!Y!).,*(!4'(!-/!0/(!-/+T!3)+-/(!-/!','!*'V3.*,.*)36! 5/(!

4E/'0/(! V.4'i4*(/(!/)! 423.*04*'/(!-+!23-*042/')!,')!D45*-3! 54!2*(/! (+.! 5/!24.013!-+!

BRNLm`"E!/'!@bAA!c$,()4*'E!/)!45I6!@bAla!M*'0/')*6!@bA@fI!!

#45E.3! +'/! *'0*-/'0/! ?5+(! 35/D3/! -/! ./W/)(! 4*E+(! 0/55+54*./(! ).4*)3(! /VV*040/2/')! ?4.!

X,5+(!-/!0,.)*0,q-/(!cAn!D/.(+(!n|f6! 54!(+.D*/!Y!l!4'(!-/(!E./VV,'(!-/(!?4)*/')(!).4*)3(!

?4.! BRNLm`"E! 3)4*)! 0,2?4.4X5/! Y! 0/55/! -/(! ?4)*/')(! 0,').G5/I! B/))/! 4+E2/')4)*,'! -+!

.*(>+/!-/!./W/)!0/55+54*./!?,+..4*)!_)./!/T?5*>+3/!?4.!5/!V4*)!>+/!54!(*E'45*(4)*,'!-/!BH@o!

-4'(!5/(!NR!232,*./(!455,`.340)*V(!'/!(/.4*)!?4(!'30/((4*./!Y!5/+.!40)*D4)*,'!cJ,.-6!@bApf!

0,22/!0/54!4!3)3!(+EE3.3/!?4.!5/(!2,-U5/(!/T?3.*2/')4+T!cL-42(!/)!45I6!@bbla!v*)01/'(!

/)!45I6!@bA@fI!

!
"
#
$
%
&'
(
)

!
"



"7R$QH:BR"Q7!

nA!

!

B/?/'-4')6!0/!(,')!(+.),+)! 54!?+X5*04)*,'!-/(!.3(+5)4)(!05*'*>+/(!-/!0/(!-/+T!3)+-/(!-/!

?14(/! """! (+.! 5/! 5,'E! )/.2/! c4D/0! (/?)! 4'(! -/! ./0+5f! >+*! ,')! ./)/'+! 5C4))/')*,'! -/! 54!

0,22+'4+)3!-/! ).4'(?54')/+.(! cM*'0/')*! /)! 45I6! @bApfI!9'!/VV/)!-4'(!+'!0,')/T)/!,�! 54!

(+.D*/! Y! 5,'E! )/.2/!-/(! E./VV,'(!'C4! >+/!?/+!?.,E./((3! 4+! 0,+.(! -/! 0/(! -*T! -/.'*U./(!

4''3/(6! 5/! BRNLm`"E! ?,+..4*)! ,+D.*.! -/! ',+D/55/(! ?/.(?/0)*D/(I! 9'! /VV/)6! 5/(! ?4)*/')(!

).4*)3(!?4.!BRNLm`"E!?.3(/')/')!+'/!2/*55/+./!(+.D*/!-/(!E./VV,'(!?4.!.4??,.)!4+!E.,+?/!

-/! ?4)*/')(! 0,').G5/! ).4*)3(! ?4.! B7"I! H/! ?5+(! 54! V,'0)*,'! -/(! E./VV,'(! /()! 3E45/2/')!

(*E'*V*04)*D/2/')! 2/*55/+./! ?,+.! 5/(! ?4)*/')(! ).4*)3(! ?4.! BRNLm`"E! ?4.! .4??,.)! 4+T!

?4)*/')(!B7"I!

'



O.,X5324)*>+/!

n@!

!

W$>34<#2(&B:"*
!

O5+(*/+.(! 1Z?,)1U(/(! ','! /T05+(*D/(! ?/+D/')! _)./! 4D4'03/(! ?,+.! /T?5*>+/.! 0/))/!

/T0/55/')/!/VV*040*)3!05*'*>+/I!955/!?,+..4*)!_)./!5*3/!Y!&!

c*f NC4235*,.4)*,'!-/!5C,X(/.D4'0/!-/(!?4)*/')(!).4*)3(!?4.!BRNLm`"EI!9'!/VV/)6!0/!

).4*)/2/')! /()! 4-2*'*().3! 2/'(+/55/2/')! /'! 1G?*)45! -/! W,+.! ?4.! D,*/!

*').4D/*'/+(/I!

c**f NC4X,5*)*,'!-/! 54!'3?1.,),T*0*)3!-/(!B7"6!-+! V4*)!-/! 54! ().4)3E*/!-C3?4.E'/!/'!

4')*`0450*'/+.*'/(I!

c***f H/(!-*VV3./'0/(!-/!0*X5/(!*22+',5,E*>+/(I!

!

H/! V4i,'! *2?,.)4')/6! 5/(! .3(+5)4)(! 05*'*>+/(! ,')! 3E45/2/')! 2*(! /'! 3D*-/'0/! >+/!

5C*'0*-/'0/!-/(!H8L!!"#$%&%!/()!(*E'*V*04)*D/2/')!?5+(!V4*X5/!-4'(!5/!E.,+?/!-/!?4)*/')(!

).4*)3(!?4.!BRNLm`"E!?4.!.4??,.)!4+!E.,+?/!B7"!c<|!0,')./!Ao|!./(?/0)*D/2/')fI!!

NC/VV*040*)3! -+! 0,').G5/! -/! 54! .3?,'(/! 1+2,.45/! ?4.! 5/! BRNLm`"E! 01/j! 5CF,22/! /()!

0,'0,.-4')/!4D/0!5/(!-,''3/(!/T?3.*2/')45/(!cB1/'!/)!45I6!@bAla!J,.-!/)!45I6!@bbna!v*2!

/)!45I6!@bAmfI!9'!/VV/)6!-4'(!-/(!2,-U5/(!2+.*'(!/)!-/!?.*24)/(!','!1+24*'(6!5C+)*5*(4)*,'!

-+! BRNLm`"E! -*2*'+/! 54! ?.,-+0)*,'! -/! H8LI! ! H4'(! +'! 2,-U5/! -/! ./W/)! 4*E+! 1+2,.45!

*'-+*)!?4.!+'/! *'0,2?4)*X*5*)3! .13(+(6!+'! ).4*)/2/')!?4.!%/54)40/?)!?/.2/)!-/!.3-+*./!

5C*'0*-/'0/!-/!H8L!!"#$%&%I!H/!?5+(! 5/(!4'45Z(/(!1*(),5,E*>+/(!2,')./')!+'/!.3-+0)*,'!

-/!)4*55/!-/(!E4'E5*,'(6!4*'(*!>+C+'/!-*2*'+)*,'!-/!54!V.3>+/'0/!-/(!N%!/)!-/(!RJF!-4'(!

5/(!BS!4*'(*!>+/!-/!54!?.,-+0)*,'!-C"N@A!cv*2!/)!45I6!@bAmfI!!!

#_2/!(*!54!?5+(!V4*X5/!*'0*-/'0/!-/(!H8L!!"#$%&%!01/j!5CF,22/!?,+..4*)!_)./!/T?5*>+3/!

?4.!+'/!2/*55/+./! ,X(/.D4'0/! )13.4?/+)*>+/6! 5/(! .3(+5)4)(! -/!2,'! ).4D4*5! -/!24()/.!@!

4??,.)/')!+'!3054*.4E/!-*VV3./')!cN/*X5/.!/)!45I6!@bAmfI!9'!/VV/)6!',+(!4D,'(!2,').3!>+/!5/!

.3?/.),*./!-/(!N%!0*.0+54')(!-/(!?4)*/')(!).4'(?54')3(!.3'4+T!).4*)3(!?4.!BRNLm`"E!3)4*)!

(*E'*V*04)*D/2/')!-*VV3./')!?4.!.4??,.)!Y!+'!E.,+?/!0,').G5/!-/!?4)*/')(!).4*)3(!?4.!B7"I!

N/(!?4)*/')(!-+!E.,+?/!BRNLm`"E!?.3(/')4*/')!',)422/')!+'/!V.3>+/'0/!4+E2/')3/!-/!

N%!*224)+./(!).4'(*)*,''/5(!c6:*!L''/T/!@f!cN/*X5/.!/)!45I6!@bAmfI!!!

!



O.,X5324)*>+/!

nl!

!

L+T!D+/(!-/!5C4((,0*4)*,'!-/!0/(!@!.3(+5)4)(!c*'0*-/'0/!?5+(!V4*X5/!-/!H8L!/)!-*VV3./'0/!-+!

.3?/.),*./! -/(! N%! 0*.0+54')(f6! 2,'! ).4D4*5! -/! )1U(/! 4! )/()3! 5C1Z?,)1U(/! (/5,'! 54>+/55/!

"G&HH$3#3$48'3"$6$D>&'1>'!-(PYJ*?'0&%#$4' "$8&'N'1&0'=83#6$0=&0'1&'3264%k"&' $681$40'

0>%'"#'1$HH8%&63$#4$26'"C=;.23C4#$%&'+'&4'"#'%8;260&'.>=2%#"&I''

'



$3(+5)4)(!

!

nm!

!

!<):4(2()*
!

-$4"&<' !264%2"' 2H' .>=2%#"' %&0;260&' $6' %&6#"' 4%#60;"#64#4$26' MC' !-(PYJ*?'

1&;&610'26'#'1$%&34'&HH&34'26'+'3&""0'#61'$=;#$%&1'-'H2""$3>"#%'.&";&%'K-H.LJ'+'3&""0'

3%2004#"dI'

P>4.2%0<' B54*./! N/*X5/.FSVS_6! L554'! R1*,54)FSVSr6' B4.,5/! F3'*>+/FSVSr6! B15,3! 842(,'FSV6!

B4.,5*'/!O*5,'FSV6!#4.*/!R424E'/Y6! J.4'0/!O*./''/m6!%/',*)!M*'E/.)Y6! P,(3!NI!B,1/'FSVS_6!

O1*5*??/!S.*2X/.)FSVS_I! !

O.3(/')3!,.45/2/')!&!!26?%/0'1&'"#':E-S'($/?&'VWFX!!

! 8,+2*(!Y!PL87!!

7,+(!4D,'(!D,+5+!-3)/.2*'/.!5C40)*,'!-+!BRNLm`"E!(+.!54!-*VV3./'0*4)*,'!5Z2?1,0Z)4*./!

%!/)!54!.3?,'(/!1+2,.45/I!

7,+(! 4D,'(! -4'(! +'! ?./2*/.! )/2?(! D,+5+! 3)+-*/.! (*! 54! 5*4*(,'! -+! BRNLm`"E! (+.! 5/(!

.30/?)/+.(! BHob`BHop! /T?.*23(! Y! 54! (+.V40/! -/(! N%! 40)*D3(! 4D4*)! -/(! 0,'(3>+/'0/(!

-*./0)/(6!0C/()!Y!-*./!*'-3?/'-4')/(!-/!5C*2?5*04)*,'!-/(!NR6!(+.!5/+.!-*VV3./'0*4)*,'!/)!!54!

V,'0)*,'!1+2,.45/I!!

7,+(! 4D,'(! /'(+*)/! D,+5+! 3)+-*/.! 5/(! 0,'(3>+/'0/(! -+! X5,04E/! -/(! (*E'4+T! -/! 0,`

()*2+54)*,'! (+.! 5/! -*45,E+/! RJF`N%6! >+*! W,+/! +'! .G5/! ?.*2,.-*45! -4'(! 5C*'-+0)*,'! /)! 5/!

24*')*/'! -/! 54! .3?,'(/! 1+2,.45/I! 7,+(! 4D,'(! ?,+.! 0/! V4*./! -3D/5,??/.! +'!2,-U5/! '$#

&'()%!-/!0,`0+5)+./!RJF`N%I!

9'V*'! ',+(! 4D,'(! D,+5+! D3.*V*/.! 54! 0,13./'0/! -/! ',(! -,''3/(! '$# &'()%! /'! 3)+-*4')! 5/(!

04.40)3.*()*>+/(!-/(!N%!/VV/0)/+.(!/)!-/(!RJF!0*.0+54')(!-/(!?4)*/')(!).4'(?54')3(!.3'4+T!

).4*)3(!?4.!BRNLm`"EI!!

B/! ).4D4*5! -/! )1U(/! 4! ?/.2*(!-/!2,')./.! >+/! 5/! BRNLm`"E!?/+)!2,-+5/.! c*f! 54! .3?,'(/!

1+2,.45/!/'!4E*((4')!-*./0)/2/')!(+.!5/(!N%6!0C/()`Y`-*./!(4'(!2,-+5/.!5C*2?5*04)*,'!-/(!

NR!24*(!2,-+5/!3E45/2/')! c**f! 54! V,'0)*,'!?.3(/')4).*0/!-C4')*EU'/!/)! ()*2+54).*0/!-/(!

N%!5,.(!-/!54!(Z'4?(/!RJF`N%I!

!



$3(+5)4)(!

!

n<!

!

!264%2"'2H'.>=2%#"' %&0;260&' $6'%&6#"' 4%#60;"#64#4$26'MC'!-(PYJ*?'1&;&610'26'#'

1$%&34'&HH&34'26'+'3&""0'#61'$=;#$%&1'-'H2""$3>"#%'.&";&%'K-H.LJ'+'3&""0'3%2004#"dI'

,>66$6?'-$4"&''

H*./0)!/VV/0)!,V!BRNLm`"E!,'!%!0/55(!

P>4.2%0''

B54*./! N/*X5/.FSVS_6! L554'! R1*,54)FSVSr6' B4.,5/! F3'*>+/FSVSr6! B15,3! 842(,'FSV6! B4.,5*'/!

O*5,'FSV6!#4.*/!R424E'/Y6! J.4'0/!O*./''/m6! %/',*)!M*'E/.)Y6! P,(3! NI! B,1/'FSVS_6! O1*5*??/!

S.*2X/.)FSVS_I!
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$3(+5)4)(!

!

np!

!

PM04%#34''

!

!

S/'/.4)*,'! ,V!!"# $%&%! H8L(! c!$H8L(f! 4V)/.! ./'45! ).4'(?54')4)*,'! *(! ./0,E'*j/-! 4(! )1/!

5/4-*'E! 04+(/! ,V! 54)/! ).4'(?54')! V4*5+./I! F/'0/! )1/./! *(! 4! '//-! ),! -/V*'/! )1/! X/()!

*22+',(+??./((*D/!().4)/E*/(!),!5*2*)!)1/*.!-/D/5,?2/')I!$/0/')!05*'*045!).*45(!+(*'E!)1/!

',D/5! 0,`()*2+54),.Z! X5,0s4-/! 4E/')! BRNLm`"E! c%/54)40/?)f! 14D/! (1,g'! )14)! s*-'/Z!

).4'(?54')/-!./0*?*/')(!cvR$f!)./4)/-!g*)1!%/54)40/?)!/T1*X*)!X/))/.!E.4V)!(+.D*D45!4'-!

V+'0)*,'6! 4'-! 5,g/.! ?.,?,.)*,'! ,V! !$H8L(! 0,2?4./-! g*)1! 0,').,5! ./0*?*/')(I!

#/014'*(2(! *'D,5D/-! *'! )1/! 0,').,5! ,V! 1+2,.45! ./(?,'(/(! XZ! BRNLm`"E! ./24*'! ),! X/!

*'D/()*E4)/-I!F/./6!g/! 4'45Zj/-! )1/! /VV/0)! ,V! BRNLm`"E! ,'! -*VV/./')! ()/?(! ,V! )1/!%! 0/55!

2/-*4)/-! ./(?,'(/! *'!1+24'I! I$.&'()%6!g/! (1,g/-! )14)!BRNLm`"E! ./-+0/-!?54(24X54()!

-*VV/./')*4)*,'! 4'-! *22+',E5,X+5*'! ?.,-+0)*,'! *'! 4! R! 0/55`*'-/?/'-/')! 24''/.I! R1/!

/T?./((*,'! ,V! )1/! ).4'(0.*?)*,'! V40),.! %5*2?`A6! 24*'5Z! *'D,5D/-! *'! ?54(24! 0/55!

-*VV/./')*4)*,'! 4'-! V+'0)*,'6! g4(! (*E'*V*04')5Z! -/0./4(/-! *'! )1/! ?./(/'0/! ,V! BRNLm`"EI!

#,./,D/.!)1/!./-+0/-!/T?./((*,'!,V!BHop!4V)/.!BRNLm`"E!)./4)2/')!(+EE/()/-!4!-*./0)!

*').40/55+54.!(*E'45*'E!*'!%!0/55(I!L--*)*,'455Z6!g/!(1,g/-!)14)!BRNLm`"E!X5,0s/-!BH@o`

2/-*4)/-!40)*D4)*,'!,V!R!V,55*0+54.!1/5?/.!0/55(!cRV1f!*'!4'!4+),5,E,+(!RV1`2/2,.Z!%!0/55(!

2,-/5I! d/! D45*-4)/-! )1/(/! ,X(/.D4)*,'(! *'! vR$! )./4)/-! g*)1! %/54)40/?)! XZ! (1,g*'E!

./-+0/-!?.,?,.)*,'!,V!X5,,-!/VV/0),.!%!0/55(!4'-!40)*D4)/-!RV1!cOHAy"BQ8yf!0,2?4./-!

g*)1!0,').,5!./0*?*/')(I!Q+.!'$.&'()%!4'-!'$.&'&%!./(+5)(!(+EE/()!)14)!BRNLm`"E!2,-+54)/(!

%! 0/55(! V+'0)*,'! 4)! )g,! 5/D/5(6! -*./0)5Z! ,'! %! 0/55(! 4'-! 4)! )1/! %! 0/55`RV1! 0.,(()45s! 5/D/5I!

R1/(/!2/014'*(2(!5*s/5Z!400,+')!V,.!)1/!,?)*245!0,').,5!,V!1+2,.45!./(?,'(/(!,X(/.D/-!

*'!vR$!)./4)/-!g*)1!%/54)40/?)I' !



$3(+5)4)(!

!

nn!

!

*64%21>34$26''

QD/.! )1/! 54()! -/04-/6! -,',.`(?/0*V*0! 4')*`FNL! 4')*X,-*/(! cH8L(f! 4.*(*'E! 4V)/.! s*-'/Z!

).4'(?54')4)*,'6!45(,!0455/-!!"#$%&%#H8L(!c!$H8L(f6!14D/! *'0./4(*'E5Z!X//'!./0,E'*j/-!

4(!)1/!5/4-*'E!04+(/!,V!54)/!).4'(?54')!V4*5+./!*'!s*-'/Z!).4'(?54')/-!./0*?*/')(!cvR$f!A6@I!

O./0*(/5Z6!4.,+'-!A<=lb|!,V!vR$!-/D/5,?!!$H8L(!l6mI!H/(?*)/!)1/!'+2/.,+(!)./4)2/')!

().4)/E*/(!-*./0)/-!),!X,,()!0,'D/')*,'45!*22+',(+??./((*,'!,.!),!*'1*X*)!,.!./2,D/!%!

0/55(6! ?54(24! 0/55(6! 4')*X,-*/(6! 4'-r,.! 0,2?5/2/')6! )1/./! 14(! X//'! ',! (4)*(V40),.Z!

)1/.4?Z! )14)! 0,+5-! ./5*4X5Z! ./D/.(/! )1/! /VV/0)(! ,V! H8L(! ,'0/! /()4X5*(1/-! <I! R1/./V,./6!

05*'*0*4'(!14D/!),!V,0+(!,'!)1/!?.*24.Z!?./D/')*,'!,V!!$H8L(!E/'/.4)*,'I!Q'/!,V!)1/!.*(s!

V40),.(! 4((,0*4)/-! g*)1! )1/! -/D/5,?2/')! ,V! !$H8L(! *(! )1/! )1/.4?/+)*0!

*22+',(+??./((*,'!g1*01!,XD*,+(5Z!./?./(/')(!)1/!?4.42/)/.!g*)1!)1/!g*-/()!.4'E/!,V!

?,)/')*45! *2?.,D/2/')! *'! )/.2(! ,V! ?4)*/')C(! 0,2?5*4'0/6! )1/! -/E.//! ,V!

*22+',(+??./((*,'6!4'-!24ZX/!)1/!'4)+./!,V!)1/!-.+E(!*)(/5VI!

%/54)40/?)!cBRNLm`"E6!N9L@;k6!%.*(),5!#Z/.(!8>+*XXf! *(!4!1+24'!V+(*,'!?.,)/*'!

0,2X*'*'E! )1/! /T).40/55+54.! ?,.)*,'! ,V! 0Z),),T*0! R`5Z2?1,0Z)/=4((,0*4)/-! 4')*E/'! m!

cBRNLmf!)14)!14(!X//'!2+)4)/-!),!0,'V/.!E./4)/.!X*'-*'E!4D*-*)Z!),!BHob!4'-!BHop!c%n!

2,5/0+5/(f6! 4'-! )1/! 0,'()4')! ./E*,'! V.4E2/')! ,V! 1+24'! *22+',E5,X+5*'! SA! c"ESAfI!

BRNLm!X*'-(! ),! (+.V40/! 0,()*2+54),.Z! 5*E4'-(! cBHob! 4'-!BHopf! ,V! 4')*E/'`?./(/')*'E!

0/55(! cLOB(f6! )1+(! ?./D/')(! )1/*.! *')/.40)*,'! g*)1! BH@o! 4'-! )1/./XZ! X5,0s(! R`0/55!

40)*D4)*,'!pI!%/54)40/?)!E,)!4??.,D45!,V! )1/!:I8I!J,,-!4'-!H.+E!L-2*'*().4)*,'!4'-!)1/!

9+.,?/4'! #/-*0*'/(! LE/'0Z! *'! @bAA6! X4(/-! ,'! )1/! l`Z/4.! -4)4! V.,2! )g,! ?14(/! """!

()+-*/(&! %/54)40/?)! 9D45+4)*,'! ,V! 7/?1.,?.,)/0)*,'! 4'-! 9VV*040Z! 4(! J*.()`5*'/!

"22+',(+??./((*,'! R.*45! c%979J"Rf6! 4'-! %979J"R=9T)/'-/-! B.*)/.*4! H,',.(!

c%979J"R`9tRf!n6oI!"'!)1/*.!V,55,g`+?!4'45Z(*(!,V!)1/!%979J"R!).*456!M*'0/')*!"(#42I!V,+'-!

)14)! ./0*?*/')!2,.)45*)Z! 4'-! )1/! E.4V)! V4*5+./! .4)/! 4)! n! Z/4.(! 4V)/.! ).4'(?54')4)*,'!g4(!

(*E'*V*04')5Z!5,g/.!*'!)1/!E.,+?!,V!./0*?*/')(!)./4)/-!g*)1!%/54)40/?)!0,2?4./-!g*)1!)1/!

0,').,5!./0*?*/')(! )./4)/-!g*)1!0450*'/+.*'! *'1*X*),.(!cB7"f;I! "')/./()*'E5Z6! *'0*-/'0/!,V!

!$H8L(! 4)! Z/4.! n! g4(! (*E'*V*04')5Z! 5,g/.! *'! %/54)40/?)`)./4)/-! ?4)*/')(! )14'! *'! B7"`

)./4)/-!?4)*/')(;I!R1*(!54))/.!./(+5)!04'!X/!0,'(*-/./-!4(!4'!40)*D/!-/)/.2*'4')!,V!5,'E`

)/.2!E.4V)!,+)0,2/!*'!?4)*/')(!)./4)/-!g*)1!%/54)40/?)I!"'!)1,(/!).*45(6!*)!g4(!(+EE/()/-!

)14)!*2?.,D/-!4-1/./'0/!),!)1/!*').4D/',+(!./E*2/'!0,+5-!/T?54*'!g1Z!%/54)40/?)!g4(!

4((,0*4)/-!g*)1!5/((!!$H8L(!V,.24)*,'AbI!F,g/D/.6!*'!,+.!0,1,.)!,V!vR$!*'05+-/-!*'!)1/!



$3(+5)4)(!

!

no!

!

%979J"R! ).*456! g/! ?./D*,+(5Z! (1,g/-! )14)! )1/! ?.,?,.)*,'! 4'-! 4X(,5+)/! '+2X/.! ,V!

BHA;yBH@m1*BHlo1*! %! 0/55(6! 4! (+X(/)! s',g'! ),! X/! 4((,0*4)/-! g*)1! ,?/.4)*,'45!

),5/.4'0/AA6A@6! 4./! *'0./4(/-!0,2?4./-!g*)1!0,').,5(I!R1*(! (+EE/()(! )14)!BRNLm`"E!24Z!

14D/!./E+54),.Z!/VV/0)!,'!%!0/55(AlI!!

R1/!2/014'*(2(!,V!40)*,'!,V!BRNLm`"E!X/E*'!),!X/!/5+0*-4)/-I!"'!4'*245!2,-/5(6!BRNLm`

"E! *'1*X*)(! R`-/?/'-/')! 4')*X,-Z! ?.,-+0)*,'I! N4.(/'! "(# 42*! -/2,'().4)/-! *2?.,D/-!

*'1*X*)*,'!,V!4')*`(1//?!./-!X5,,-!0/55!4')*X,-*/(!XZ!%/54)40/?)!0,2?4./-!g*)1!*)(!?4./')!

LX4)40/?)AmI! R1/! 0,2X*'/-! X5,0s4-/! ,V! X,)1! BH@o&%n! 4'-! BHmb&mbN! ?4)1g4Z(!

(+??./((/-!H8L(! V,.24)*,'! *'! s*-'/Z`).4'(?54')/-!2404>+/(! A<I!#,./,D/.6! v*2! "(# 42*!

14D/! (1,g'! *'! 4! ','`1+24'! ?.*24)/! 2,-/5! )14)! %/54)40/?)! ,.! 4')*`BHmb! 2LX6!

0,2X*'/-! g*)1! 5Z2?1,-/?5/)*,'! (+??./((/-! )1/! 1+2,.45! ./(?,'(/! 5/4-*'E! ),! )1/!

?./D/')*,'! ,V! 4')*X,-Z`2/-*4)/-! ./W/0)*,'I! R1*(! ,X(/.D4)*,'! g4(! 4((,0*4)/-! g*)1! 4!

./-+0/-! V./>+/'0Z!4'-!(*j/!,V!E/.2*'45! 0/')/.(!4'-!4! ./-+0/-!?.,?,.)*,'!,V! V,55*0+54.!

1/5?/.! R! 0/55(! cRV1fApI! L5),E/)1/.6! )1/(/! ./(+5)(! 5/-! +(! ),! /D45+4)/! *'! 1+24'! g1/)1/.!

BRNL`"E! 0,+5-!40)! c*f!-*./0)5Z!,'! *22+',E5,X+5*'!?.,-+0)*,'!XZ!%! 0/55(! 4'-r,.! c**f!,'!

)1/*.!4')*E/'!?./(/')*'E!0/55!?.,?/.)ZI!!

Q+.! ./(+5)(! (1,g! )14)! BRNLm`"E! g,.s/-! -*./0)5Z! XZ! -/0./4(*'E! )1/! ?54(24X54()(!

-*VV/./')*4)*,'! 4'-! "ES! (/0./)*,'6! 4'-! XZ! 2,-*VZ*'E! )1/! /T?./((*,'! ,V! 0,`()*2+54),.Z!

2,5/0+5/(! ,'! )1/! (+.V40/! ,V! 40)*D4)/-!%! 0/55(I!d/! 45(,!-/2,'().4)/-6! +(*'E! 4'! '$.&'()%!

2,-/5! 4'-! '$.&'&%! -4)4! 0,55/0)/-!,'!vR$6! )14)!BRNLm`"E!-/0./4(/(! )1/!?.,?,.)*,'! 4'-!

40)*D4)*,'!()4)+(!,V!0*.0+54)*'E!RV16!4'-!*2?4*.(!RV1r%!0/55(!0.,(()45sI!

!

,&0>"40'

!-(PYJ*?'=21>"#4&0';"#0=#M"#040'1$HH&%&64$#4$26'#61'H>634$26'

8*'0/! ?4)*/')(! )./4)/-! g*)1! %/54)40/?)! (1,g/-! 4! ./-+0/-! H8L(! ?.,-+0)*,'6! g/! V*.()!

4((/((/-!g1/)1/.!BRNLm`"E!0,+5-!14D/!4!-*./0)!/VV/0)!,'!%!0/55(I!R,!4((/((!?54(24X54()!

-*VV/./')*4)*,'! c-/V*'/-! 4(! BHA;5,BHlo1*BH@n1*6! J*E+./! ALf6! +'),+01/-! %! 0/55(! g/./!

()*2+54)/-! g*)1! BHmbN! 4'-! "N`@A! ),! 2*2*0! RV1! 1/5?I! LV)/.! <! -4Z(6! (+01! ()*2+54)*,'!

(*E'*V*04')5Z! *'0./4(/-!?54(24X54()(!XZ!@;! V,5-!4(!0,2?4./-!g*)1!+'()*2+54)/-!%!0/55(!

cJ*E+./!A%fI! "'! )1/!?./(/'0/!,V! BRNLm`"E6! )1/!?54(24X54()! ?.,?,.)*,'!g4(! (5*E1)5Z!X+)!



$3(+5)4)(!

!

n;!

!

(*E'*V*04')5Z! -/0./4(/-! 0,2?4./-!g*)1! +')./4)/-! 0/55(! cJ*E+./! ABfI! R1/!2,.)45*)Z! ,V! %!

0/55(! 4'-! )1/! ?.,?,.)*,'! ,V!2/2,.Z!%! 0/55(! c-/V*'/-! 4(! BHA;yBHlo`BH@nyf!g/./! ',)!

4VV/0)/-! XZ! BRNLm`"E! c8+??5/2/')45! J*E+./! 8A6! L`%fI! R1/! ?.,5*V/.4)*D/! 04?40*)*/(! ,V!

?54(24X54()(!c8+??5/2/')45!J*E!8A!B`Hf6!4'-!2,./!E/'/.455Z!,V!%!0/55(!c-4)4!',)!(1,g'f6!

g/./!',)!45)/./-!XZ!BRNLm`"EI!!

8/0,'-5Z6! g/! ()+-*/-! )1/! V+'0)*,'45*)Z! ,V! 40)*D4)/-! %! 0/55(! *'! )/.2(! ,V! "ES! 4'-! "E#!

(/0./)*,'(I! S*D/'! )14)! BRNLm`"E! *(! 0,2?,(/-!,V! )Z?/!A! 1+24'! E4224! 014*'6! ),)45! "ES!

4'-!"ESA!?.,-+0)*,'!0,+5-!',)!X/!>+4')*V*/-I!d/!45(,!,X(/.D/-!)14)!BRNLm`"E!*')/.V/./-!

g*)1! "ESl!-/)/0)*,'! c-4)4!',)! (1,g'fI!F,g/D/.6! )1/! (/0./)*,'(!,V!X,)1! "ES@!4'-! "ESm!

g/./! (*E'*V*04')5Z! -/0./4(/-! *'! )1/! ?./(/'0/! ,V! BRNLm`"E! cJ*E+./! A6! H! 4'-! 9fI! R1/!

?.,-+0)*,'!,V!"E#!g4(!',)!()4)*()*0455Z!-*VV/./')!X/)g//'!)./4)/-!4'-!+')./4)/-!0+5)+./(!

45)1,+E1!*)!(1,g/-!4!)./'-!),!-/0./4(/!*'!BRNLm`"E!)./4)/-!0+5)+./(!cJ*E+./!AJfI!!

%5*2?`A! *(! )1/!24W,.! ).4'(0.*?)*,'! V40),.! *'D,5D/-! *'! ?54(24X54()(! -*VV/./')*4)*,'! 4'-!

4')*X,-*/(!(/0./)*,'I!"2?,.)4')5Z6!+(*'E!g/()/.'!X5,)6!g/!(1,g/-!4!-/0./4(/!*'!%5*2?`A!

/T?./((*,'!*'!BRNLm`"E!()*2+54)/-!0+5)+./!0,2?4./-!),!0,').,5!4)!-4Z!<!cJ*E+./!A6!S!4'-!

FfI! R1+(6! ,+.! 2,-/5! ./D/45(! )14)! )1/! ./-+0/-! 42,+')! ,V! H8L(! ,X(/.D/-! *'! )./4)/-!

?4)*/')(!0,+5-!./5*/(!,'!4!-*./0)!/VV/0)!,'!%!0/55(!g*)1,+)!R!0/55!?4.)*0*?4)*,'I!

!

!-(PYJ*?'=21$H$&0'4.&'&O;%&00$26'2H'32J04$=>"#42%C'=2"&3>"&0'26'+'3&""'0>%H#3&''

d/! '/T)! 4*2/-! ),! 4((/((! g1/)1/.! BRNLm`"E! 0,+5-! -*./0)5Z! 40)! ,'! BHob! 4'-! BHop!

/T?./((/-!XZ!)1/!-*VV/./')!%!0/55(!(+X(/)(I!!

d/! V*.()5Z! (1,g/-6! +(*'E! V5,g! 0Z),2/).Z6! )14)! )1/! '$.&'()%! ()*2+54)*,'! *'-+0/-! 1*E1!

/T?./((*,'!,V!BHob!4'-!BHop!,'!0+5)+./-!%!0/55(!4)!-4Z!<!'*"*!)1/!?.,?,.)*,'(!,V!BHoby!

4'-! BHopy! %! 0/55(! *'0./4(/-! XZ! A@o|! 4'-! mAl|6! ./(?/0)*D/5Z! 4V)/.! ()*2+54)*,'!

c8+??5/2/')45! J*E+./! 8@! L`%fI! "')/./()*'E5Z6! g/! ,X(/.D/-! -*VV/./')! ?4))/.'(! ,V!

/T?./((*,'!,V!BHob!4'-!BHop!,'!2/2,.Z!%!0/55(!4'-!,'!?54(24X54()(6!)1/!)g,!)Z?/(!,V!

V+55Z! -*VV/./')*4)/-! %! 0/55(I! "'-//-6! BHob!2/4'! ?.,?,.)*,'! g4(! (*2*54.! ,'!2/2,.Z! %!

0/55(! 4'-!?54(24X54()(6! X+)! BHob!2/4'! V5+,./(0/'0/! *'-/T! c#J"f!g4(! l! V,5-! 1*E1/.! *'!

2/2,.Z!%!0/55(!0,2?4./-!g*)1!?54(24X54()(I!BHop!?.,?,.)*,'!g4(!(*E'*V*04')5Z! 5,g/.!

*'!2/2,.Z!%!0/55(! 0,2?4./-!g*)1!?54(24X54()(6!4'-! )1/!(42/! )./'-!g4(!(//'! V,.!#J"!

c8+??5/2/')45!J*E+./!8@!B`HfI!!



$3(+5)4)(!

!

ob!

!

LV)/.g4.-(6! g1/'! BRNLm`"E! g4(! 4--/-! ),! )1/! 0+5)+./6! g/! ,X(/.D/-! 4! (*E'*V*04')!

-/0./4(/!*'!)1/!?.,?,.)*,'!4'-!#J"!,V!BHob!4'-!BHop!*'!40)*D4)/-!%!0/55(!c8+??5/2/')45!

J*E+./! 8@! 9f6!2/2,.Z! %! 0/55(6! 4'-! ?54(24X54()(! 4(! 0,2?4./-!g*)1! +')./4)/-! 0+5)+./(!

cJ*E+./! @6! L`HfI! #,./,D/.6! )1/! -/0./4(/! *'! BHop! /T?./((*,'! g4(! 0,'V*.2/-! XZ!

*22+',X5,)! ,'! BRNLm`"E! )./4)/-! %! 0/55(! 5Z(4)/(! 4(! 0,2?4./-! g*)1! +')./4)/-! 0/55(!

cJ*E+./! @6! 9! 4'-! Jf6!g1*01! ().,'E5Z! (+EE/()(! )14)! )1/! -/0./4(/-!BHop! /T?./((*,'!g4(!

-+/! ),! 4! -*./0)! (*E'45! &'4! BHop! .4)1/.! )14'! /?*),?/! X5,0s4-/! XZ! BRNLm`"EI! d/! 45(,!

,X(/.D/-! )14)! 4X,+)! p|! ,V! %! 0/55(! /T?./((/-! BH@o! 4'-! )14)! g4(! ',)! 2,-+54)/-! XZ!

BRNLm`"E!cJ*E+./!@SfI!!

"BQ8N!c"'-+0*X5/!R`0/55!0,`()*2+54),.!5*E4'-f!/T?./((*,'!g4(!',)!2,-*V*/-!XZ!BRNLm`"E!

c-4)4! ',)! (1,g'fI! "'! 0,').4()6! OHNA! cO.,E.422/-! 0/55! -/4)1! 5*E4'-! Af! /T?./((*,'! ,'!

),)45! 40)*D4)/-!%! 0/55(! 4'-!?54(24X54()(!g4(! (*E'*V*04')5Z! *'0./4(/-! *'! )1/!?./(/'0/! ,V!

BRNLm`"E!cJ*E+./!@FfI!!

!

!-(PYJ*?'1$0%>;40'-H.J+'3&""0'$64&%#34$26'M24.'&',!&)#*'#61'&',!&!*(

S*D/'! )14)! BRNLm`"E! -*./0)5Z! *'-+0/-! 2,-*V*04)*,'! ,V! 0,`()*2+54),.Z! 2,5/0+5/(!

/T?./((*,'! ,'! %! 0/55(6! g/! g,'-/./-! g1/)1/.! BRNLm`"E! 0,+5-! 45(,! *2?40)! RV1`%! 0/55(!

0.,(()45sI!J,.!(+016!g/!0,`0+5)+./-!(,.)/-!4+),5,E,+(!RV1!cBHmyBHm<$L`BtB$<yOHAyf!

4'-!2/2,.Z!%!0/55(!cBHA;y"EH`BHlo-*2BH@nyr`f!V.,2!1/45)1Z!X5,,-!-,',.(!cF%Hf!V,.!

<! -4Z(6! g*)1! ,.! g*)1,+)! BRNLm`"EI! d/! -*-! ',)! ,X(/.D/! 4'Z! -*VV/./'0/! *'! RV1! 0/55!

?.,?,.)*,'! 4'-! (+.D*D45! *'! )1/! ?./(/'0/! ,V! BRNLm`"E! c-4)4! ',)! (1,g'fI! F,g/D/.6! )1/!

?.,?,.)*,'! 4'-! #J"! ,V! 40)*D4)/-! "BQ8! c"'-+0*X5/! R`0/55! 0,`()*2+54),.fy! 4'-! )1/!

?.,?,.)*,'! ,V! OHA! cO.,E.422/-! 0/55! -/4)1`Af"BQ8y! RV1! 0/55(! g/./! ./-+0/-! *'! )1/!

?./(/'0/! ,V! BRNLm`"E! cJ*EI! lL6! %`HfI! "')/./()*'E5Z6! g/! ,X(/.D/-! )14)! ?54(24X54()(!

?.,?,.)*,'!g4(!5,g/.!*'!)1/!BRNLm`"E!)./4)/-!0+5)+./(!cJ*EI!lJfI!!

Q+.! V,55,g*'E!>+/()*,'!g4(!g1/)1/.! )1/!%!4'-!RV1!?1/',)Z?/(!2,-*V*04)*,'!,X(/.D/-!

'$.&'()%!0,+5-!45(,!X/!,X(/.D/-!*'!)1/!?/.*?1/.45!X5,,-!,V!E.4V)/-!?4)*/')(I!J,.!)1*(6!g/!

4'45Zj/-!X5,,-!(42?5/(!,V!s*-'/Z`).4'(?54')/-!./0*?*/')(! cvR$f6!g1,!14-!()4X5/!E.4V)!

V+'0)*,'(! )./4)/-! g*)1! /*)1/.! BRNLm`"E! cBRNLm`"E! E.,+?6! '�Abf! ,.! B7"! cB7"! E.,+?6!

'�A@f6! 4'-! 4'! 4--*)*,'45! 0,1,.)! ,V! F%H! c'�A@fI! %4(*0! 05*'*045! 014.40)/.*()*0(! ,V! vR$!

)./4)/-!g*)1!BRNLm`"E!,.!B7"6!4./!-*(?54Z/-!*'!R4X5/!AI!



$3(+5)4)(!

!

oA!

!

L5)1,+E1!BHA;y! 0/55(!?.,?,.)*,'! 4'-! 5Z2?1,0Z)/(! 0,+')(!g/./!',)!-*VV/./')!X/)g//'!

X,)1! E.,+?(! ,V! vR$6! ./0*?*/')(! )./4)/-!g*)1! BRNLm`"E! -*(?54Z/-! (*E'*V*04')5Z! ./-+0/-!

4X(,5+)/!'+2X/.!,V!BHA;y!cR4X5/!@fI!#,./,D/.6!)1/!?.,?,.)*,'(!4'-!4X(,5+)/!'+2X/.(!

,V! 2/2,.Z! %! 0/55(! cBHA;yBH@nyf6! (g*)01/-!2/2,.Z! %! 0/55(! cBHA;yBH@ny"EH`f6! 4'-!

+'(g*)01/-! 2/2,.Z! %! 0/55(! cBHA;yBH@ny"EHyf! g/./! (*E'*V*04')5Z! ./-+0/-! *'! vR$!

)./4)/-! g*)1! BRNLm`"E! 0,2?4./-!g*)1! B7"! ?4)*/')(! cJ*E+./! m6! L`JfI! J*'455Z6! BRNLm`"E!

E.,+?! 45(,! -*(?54Z/-! 5,g/.! ?.,?,.)*,'! ,V! X5,,-! ?54(24X54()(! cBHA;yBHlo1*BH@m`f! *'!

BHA;y!0/55(!4(!0,2?4./-!g*)1!B7"!E.,+?!cJ*E+./!m6!SfI!

R,!4((/((!%!0/55(!04?40*)*/(!),!*')/.40)!g*)1!RV16!g/!4'45Zj/-!)1/!?4))/.'!,V!/T?./((*,'!,V!

BRNLm`"E! 5*E4'-(! '*"*! BHob!4'-!BHop6! ,'! 0*.0+54)*'E!%! 0/55(I! BHob!4'-!BHop!g/./!',)!

/T?./((/-!,'! )1/! (42/! 0*.0+54)*'E!%! 0/55! (+X?,?+54)*,'(!,V!F%H6! 4'-! )1/*.! /T?./((*,'!

D4.*/-!400,.-*'E!),!)1/!24)+.4)*,'!()4E/(!,V!%!0/55(!cJ*E+./!<6!L`BfI!J,.!*'()4'0/6!BHob!

g4(! 24*'5Z! /T?./((/-! ,'! 2/2,.Z! %! 0/55(! cBHA;yBH@myBHlo`f6! g1/./4(! BHop!

/T?./((*,'! g4(! ?./-,2*'4')! ,'! *224)+./! ).4'(*)*,'45! %! 0/55(! cBHA;yBH@m1*BHlo1*f!

cJ*E+./!<6!L`BfI!"'!vR$!)./4)/-!g*)1!BRNLm`"E6!)1/!?.,?,.)*,'!4'-!#J"!,V!BHoby!%!0/55(!

g/./! (*E'*V*04')5Z! ./-+0/-! *'!%!0/55(6! 0,2?4./-!g*)1!B7"! )./4)/-!?4)*/')(! cJ*E+./!<6!H!

4'-!9fI!L!(*2*54.!(*E'*V*04')!./-+0)*,'!,V!#J"!,V!BHoby!%!0/55(!g4(!',)*0/-!*'!2/2,.Z!%!

0/55(!,V!BRNLm`"E!E.,+?!cJ*E+./!<6!Sf6!g1*5/!)1/!?.,?,.)*,'!,V!BHoby!%!0/55(!)/'-/-!),!X/!

5,g/.!*'!)1/!BRNLm`"E!E.,+?!c?�bIbp;6!'�pf!cJ*E+./!<6!JfI!7,!-*VV/./'0/!g4(!-/)/0)/-!*'!

)1/!?.,?,.)*,'!,V!BHopy!%! 0/55(!X/)g//'!BRNLm`"E! 4'-!B7"! E.,+?(! c-4)4!',)! (1,g'fI!

R1/!4'45Z(*(!,V!BHop!#J"!0,+5-!',)!X/!*')/.?./)/-!-+/!),!)1/!(04.0/!'+2X/.!,V!/D/')(I!!

d/! V*'455Z! 4*2/-! ),! 0,2?4./! )1/! ?.,?,.)*,'(! 4'-! 40)*D4)*,'! ()4)+(! ,V! 0*.0+54)*'E! RV1!

X/)g//'!)1/!l!E.,+?(!,V!*'-*D*-+45(!cvR$!4'-!F%HfI!R1/!?.,?,.)*,'(!,V!),)45!BHmy!4'-!

2/2,.Z! BHmyBHm<$L`!g/./! (*2*54.! *'! X,)1! E.,+?(! ,V! vR$! cR4X5/! @fI! F,g/D/.6! vR$!

)./4)/-!g*)1! BRNLm`"E! 14-! 5,g/.! 4X(,5+)/! '+2X/.(! ,V!2/2,.Z! BHmyBHm<$L`! R! 0/55(!

)14'! )1,(/! )./4)/-! g*)1! B7"! cR4X5/! @6! J*E+./! p6! L`BfI! R1/! ?.,?,.)*,'! 4'-! 4X(,5+)/!

'+2X/.(! ,V! 0*.0+54)*'E! RV1! cBHmyBHm<$L`BtB$<yf! g/./! (*E'*V*04')5Z! 5,g/.! *'! vR$!

)./4)/-!g*)1!BRNLm`"E!)14'!*'!B7"!)./4)/-!?4)*/')(!cJ*E+./!p6!H!4'-!9fI!R1/!>+4')*)4)*D/!

RV1! -/V/0)! ,X(/.D/-! *'! vR$! )./4)/-! g*)1! BRNLm`"E! 4VV/0)/-! )1/! )1.//! (+XE.,+?(! ,V!

V+'0)*,'45!RV1!cRV1A6!@!4'-!Anf!cJ*E+./!p6!J`FfI!"')/./()*'E5Z6!;;|!,V!RV1!/T?./((/-!BH@o!

*'!*)(!l!(+XE.,+?(!cJ*E!n6!LfI!



$3(+5)4)(!

!
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!

"'!,.-/.!),!/D45+4)/!)1/!40)*D4)*,'!()4)+(!,V!X5,,-!RV16!g/!>+4')*V*/-!1*E15Z!40)*D4)/-!RV1!

c"BQ8y! 4'-! "BQ8yOHAyf! *'! BHmy! 4'-! RV1! 0/55(I! ! R1/! ?.,?,.)*,'! *'! BHmy! 0/55(! 4'-!

4X(,5+)/!'+2X/.(!,V!40)*D4)/-!RV1!"BQ8y!4'-!"BQ8yOHAy!g/./!(*E'*V*04')5Z!./-+0/-!*'!

vR$!)./4)/-!g*)1!BRNLm`"E!0,2?4./-!g*)1!B7"!?4)*/')(!cV*E+./!n!%!4'-!B`JfI!#,./,D/.6!

*'! RV1! 0/55(6! )1/! ?.,?,.)*,'! ,V! "BQ8yOHAyRV1! g4(! (*E'*V*04')5Z! 5,g/.! cV*D/! )*2/(f! *'!

BRNLm`"E! )14'! *'! B7"! E.,+?! cJ*E+./! n6! S`FfI! L5),E/)1/.6! ,+.! ./(+5)(! 1*E15*E1)! X,)1!

>+4')*)4)*D/!4'-!V+'0)*,'45!-/V/0)(!,V!0*.0+54)*'E!RV1!*'!vR$!)./4)/-!g*)1!BRNLm`"EI!!

!

@$03>00$26'

O./D/')*,'! ,V! !$H8L(! V,.24)*,'! *(! 4!24W,.! ()/?! *'! )1/! ?./D/')*,'! ,V! )1/! (+X(/>+/')!

1+2,.45! ./W/0)*,'6! 4! 5/4-*'E! 04+(/! ,V! E.4V)! 5,((! *'! s*-'/Z! ).4'(?54')4)*,'I! Q+.! ()+-Z!

(1,g(!)14)!)1/!5,g/()!5/D/5!,V!!$H8L(!,X(/.D/-!*'!BRNLm`"E`)./4)/-!vR!./0*?*/')(!2*E1)!

X/!./54)/-!),!4!-*./0)!0,').,5!,V!%!0/55(!./(?,'(/(!XZ!BRNLm`"EI!!

J*.()6!,+.!()+-Z!(1,g(!)14)!BRNLm`"E!-*./0)5Z!2,-+54)/(!/VV/0),.!%!0/55(!./(?,'(/(!4'-!

1+2,.45!V+'0)*,'6!g*)1,+)!4'Z!2,-+54)*,'!,V!R`0/55!*')/.D/')*,'I!d1/'!g/!+(/-!1*E15Z!

?+.*V*/-!%!0/55(!)14)!g/!()*2+54)/-!'$.&'()%!),!./?.,-+0/!RV1!1/5?6!g/!(4g!)14)!BRNLm`"E!

./-+0/-!?54(24X54()(!?.,?,.)*,'6!4'-!2,./!(*E'*V*04')5Z!"ES@!4'-!"ESm!(/0./)*,'I!R1+(6!

g/!g/./!4X5/! ),!-/2,'().4)/! V,.! )1/! V*.()! )*2/! )14)!BRNLm`"E!-*./0)5Z!2,-+54)/(!X,)1!

?54(24! 0/55(! -*VV/./')*4)*,'! 4'-! V+'0)*,'I! L--*)*,'455Z6! ,+.! -4)4! (1,g! )14)! BRNLm`"E!

./-+0/(!)1/!/T?./((*,'!,V!)1/!).4'(0.*?)*,'!V40),.6!%5*2?`A6!24W,.5Z!*'D,5D/-!*'!?54(24`

0/55(! E/'/.4)*,'! 4'-! 4')*X,-*/(! (/0./)*,'! AnI! R/55*/.! "(# 42! 14D/! 45./4-Z! (1,g'! )14)! )1/!

*'40)*D4)*,'! ,V! %5*2?`A! *'! 24)+./! ?54(24! 0/55(! *2?4*./-! )1/*.! 4X*5*)Z! ),! (/0./)/!

4')*X,-*/(!X+)!',)!)1/*.!(+.D*D45!AoI!d/!-*-!',)!,X(/.D/!4'Z!*'0./4(/!*'!%!0/55!2,.)45*)Z!

'$.&'()%!',.!4'Z!2,-*V*04)*,'!*'!%!0/55(!4'-!?54(24X54()(!?.,5*V/.4)*,'!*'!)1/!?./(/'0/!,V!

BRNLm`"EI! d/! )1+(! 1Z?,)1/(*j/! )14)! )1/! ./-+0)*,'! ,V! %5*2?`A! XZ! BRNLm`"E! -,/(! ',)!

?.*24.*5Z!4VV/0)!?54(24!0/55(!-*VV/./')*4)*,'!X+)!.4)1/.!�X5,0s(�!)1/*.!"E!?.,-+0)*,'I!

R1/!.4)*,'45! V,.! )1/!-/D/5,?2/')!4'-!+(/!,V!BRNLm`"E!2,5/0+5/! *(!24*'5Z!X4(/-!,'! *)(!

4X*5*)Z! ),! ?.,D*-/! 4'! ,?)*245! X5,0s4-/! ,V! '4qD/! R! 0/55! 40)*D4)*,'! ),! ?./D/')! 455,E.4V)!

./W/0)*,'!A;I!%Z!X*'-*'E!,'!%n!./0/?),.(!cBHobrBHopf!,'!LOB(6!BRNLm`"E!?./D/')(!LOB(!

-/5*D/.Z! ,V! 0,`()*2+54),.Z! (*E'45! ),! R! 0/55! XZ! *'1*X*)*'E! BH@o! c/T?./((/-! ,'! R`0/55(f!

*')/.40)*,'(!g*)1!*)(!LOB(!5*E4'-(I!v,g450jZs!"(#42*!g/./!)1/!V*.()!),!(+EE/()!)14)!BRNLm`
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!
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!

"E!24Z!45(,!14D/!-*./0)!/VV/0)!,'!LOB(!0/55(I! "'-//-6! )1/Z!(1,g/-! )14)!BRNLm`"E!0,+5-!

*'-+0/!4!./D/.(/!(*E'45*'E!XZ!%n!2,5/0+5/(!*'!1+24'!-/'-.*)*0!0/55(!cHB(f!)14)!5/-!),!)1/!

E/'/.4)*,'! ,V! ),5/.,E/'*0! HB(! @bI! "'! 0,').4()6! *)! g4(! (1,g'! )14)! ).*EE/.*'E! BHop! ,'!

1+24'!,.!2+.*'/!(?5/'*0!%!0/55(6!+(*'E!4'!4E,'*()!4')*X,-Z!,.!BH@o`"E6!0,+5-!40)*D4)/!%!

0/55(! 5/4-*'E!),! *'0./4(/!"ES!?.,-+0)*,'!@A=@lI!L!-*./0)!/VV/0)!,V!BRNLm`"E!,'!%!0/55(!14(!

'/D/.!X//'!4((/((/-! (,! V4.I! "'!,+.!g,.s6! )1/!-/0./4(/!,V!BHop!/T?./((*,'6!g1*01!g4(!

-/)/0)/-!XZ!*22+',X5,)!*'!0+5)+./-!%!0/55(!)./4)/-!g*)1!BRNLm`"E6!1*E15Z!(+EE/()(!)14)!

)1/! X*'-*'E! ,V! BRNLm`"E! ),! *)(! %n! ./0/?),.(! 0,+5-! 2/-*4)/! 4! -*./0)! (*E'45! *'! %! 0/55(I!

"')/./()*'E5Z6! ,+.! ./(+5)(! 45(,! (1,g! )14)! BHop!g4(!24*'5Z! /T?./((/-! ,'! ?54(24X54()(!

4V)/.! 40)*D4)*,'! 4'-! )14)! /T?./((*,'! g4(! (*E'*V*04')5Z! ./?./((/-! *'! )1/! ?./(/'0/! ,V!

BRNLm`"EI!L5),E/)1/.6!,+.!./(+5)(!(+??,.)! )14)!BRNLm`"E! ).*EE/.*'E!,V!BHop!/T?./((*,'!

,'! ?54(24X54()(! 24Z! *'1*X*)! )1/*.! (/0./)*,'! ,V! "E! XZ! -,g'`./E+54)*'E! %5*2?`A!

/T?./((*,'I!F,g/D/.6!g/! 04'',)! /T05+-/! )14)!,)1/.!2/014'*(2(!24Z!X/! *2?5*04)/-! *'!

)1/! 2,-+54)*,'! ,V! 1+2,.45! ./(?,'(/(! ,X(/.D/-! *'! ,+.! '$.&'()%# ()+-ZI! R1/! 0+5)+./-6!

()*2+54)/-!%! 0/55(! /T?./((/-! 5,g! 5/D/5(! ,V! BH@o6! 4'-!OHNAI! BH@o! /T?./((*,'!,'! 5,'E`

5*D/-! ?54(24! 0/55(! g4(! (1,g'! ),! X/! '/0/((4.Z! V,.! )1/*.! V+'0)*,'! 4'-!24*')/'4'0/! *'!

X,'/! 24..,g! @m6@<I! #,./,D/.! OHNA! 04'! X*'-! ),! BHob! 4'-! g/! ,X(/.D/-! )14)! OHNA!

/T?./((*,'! g4(! +?`./E+54)/-! *'! )1/! ?./(/'0/! ,V! BRNLm`"EI! ! 8)*556! 4-2*))*'E! )14)! )1/!

X5,0s4-/! ,V! BH@o! ,.! OHNA! (*E'45*'E! XZ! BRNLm`"E! *'! %! 0/55(! ?4.)*0*?4)/(! *'! )1/! -*./0)!

2,-+54)*,'!,V!1+2,.45!./(?,'(/(!'$.&'()%#./24*'(!),!X/!V+.)1/.!*'D/()*E4)/-I!

%/Z,'-!)14)6!g/!4((/((/-!g1/)1/.!)1/!-,g'`./E+54)*,'!,V!BHob!4'-!BHop6!4'-!)1/!+?`

./E+54)*,'!,V!OHNA!,'!%!0/55(!0,+5-!*'V5+/'0/!)1/!RV1`%!0/55(!0.,(()45s!*'!)1/!?./(/'0/!,V!

BRNLm`"EI!8,!V4.6!*)!14(!X//'!)1,+E1)!)14)!BRNLm`"E!45)/.(!E/.2*'45!0/')/.!./(?,'(/(!-+/!

),!RV1!?.*2*'E!X5,0s4-/!XZ!HB!ApI!d/!(1,g/-!)14)!BRNLm`"E!-/0./4(/-!)1/!/T?./((*,'!,V!

RV1!40)*D4)*,'!24.s/.(!*'!4'!'$.&'()%!0,`0+5)+./!,V!RV1!4'-!2/2,.Z!%!0/55(I!R1*(!(+EE/()(!

)14)! X5,0s*'E! 0,()*2+54),.Z! 2,5/0+5/(! (+01! 4(! BHobrop! ,'! %! 0/55(! ./-+0/(! RV1!

40)*D4)*,'6! E*D/'! )14)! 455! 0*.0+54)*'E! RV1! 1*E15Z! /T?./((! BH@oI! Q+.! ./(+5)(! 4./! *'!

400,.-4'0/!g*)1!)1/!g,.s!,V!M*55/!/)!42!g1,!./?,.)/-6!*'!4!2,-/5!,V!RV1`%!0/55(!0,`0+5)+./!

*(,54)/-!V.,2!?/-*4).*0!),'(*56!4!./-+0/-!?.,?,.)*,'!,V!RV1!*'!)1/!?./(/'0/!,V!BRNLm`"E!

,.!,V!4!(/5/0)*D/!4')4E,'*()!,V!BH@o6!(+EE/()*'E!)14)!X,)1!2,5/0+5/(!0,').,5!?.,5*V/.4)*D/!

04?40*)*/(!,V!1+24'!RV1!@pI!O./D*,+(!()+-*/(!*-/')*V*/-!"BQ8`"BQ8N!4(!)1/!24*'!-.*D/.!V,.!

RV1! 0/55(! -*VV/./')*4)*,'! 4'-!24*')/'4'0/! @n6@oI! Q+.! ./(+5)(! X.*'E! V+.)1/.! /D*-/'0/! )14)!

BH@o!/T?./((*,'!,'!RV1!0,+5-!45(,!X/!4!-/)/.2*'4')!?4)1g4Z!V,.!RV1!40)*D4)*,'I!
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!
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!

LV)/.g4.-(6!g/! 4((/((/-!g1/)1/.! )1/! 4X,D/! -/(0.*X/-! '$.&'()%! BRNLm`"E! /VV/0)(! 0,+5-!

45(,! X/! ,X(/.D/-! *'! vR$! )./4)/-! g*)1! %/54)40/?)I! d/! (1,g/-! )14)! )1/(/! ?4)*/')(!

-*(?54Z/-!5,g/.!?.,?,.)*,'!,V!0*.0+54)*'E!/VV/0),.!%!0/55(!c'*"*!2/2,.Z!%!0/55(6!(g*)01/-!

2/2,.Z!%!0/55(6!4'-!?54(24X54()(f!4((,0*4)/-!g*)1!-*2*'*(1/-!?.,?,.)*,'!,V!0*.0+54)*'E!

RV1!0,2?4./-!g*)1!0,').,5!?4)*/')(!)./4)/-!g*)1!B7"I!J+.)1/.2,./6!)1/!0*.0+54)*'E!RV1!,V!

vR$!)./4)/-!g*)1!BRNLm`"E!-*(?54Z/-!5,g/.!5/D/5(!,V!24.s/.(!,V!40)*D4)*,'6!4(!4((/((/-!

XZ!)1/!?.,?,.)*,'!,V!"BQ8yOHAyRV1!*'!RV1!?,?+54)*,'(I!"')/./()*'E5Z6!)1/!/2?5,Z2/')!,V!

RV1r%!0/55(!-/V/0)!*'!)1/!0,').,5!,V!H8L(!(/0./)*,'!g4(!(+EE/()/-!*'!,?/.4)*,'45!),5/.4')!

vR$6!g1,!45(,!-*(?54Z/-!)1/!5,g/()!5/D/5(!,V!!$H8L(I!R1/(/!?4)*/')(!45(,!14-!RV1!-/V/0)!

4'-! *2?4*./-!RV1`%!0/55(! 0.,(()45s! '$.&'()%I!#,./,D/.6! 4'! *'0./4(/! *'! )1/!?.,?,.)*,'!,V!

0*.0+54)*'E! RV1! ?./0/-/-! )1/! 4??/4.4'0/! ,V! !$H8L(! *'! 4! 0,1,.)! ,V! ()4X5/! vR$@;I!

9D/')+455Z6! )1/(/! ./(+5)(! (+EE/()! )14)! )1/.4?/+)*0! *')/.D/')*,'!,'!RV1`%!0/55(! 0.,(()45s!

24Z!X/!4!0.+0*45!()/?!),!0,').,5!FNL!(/'(*)*j4)*,'I!

!

"'! 0,'05+(*,'6! ,+.! ()+-Z! ().,'E5Z! (+EE/()(! )14)! *22+',(+??./((*D/! )1/.4?Z! +(*'E!

BRNLm`"E!?54Z(!4!-*./0)!4'-!40)*D/!.,5/!4)!(/D/.45!()/?(!,V!)1/!1+2,.45!./(?,'(/I!BRNLm`

"E!24Z!+'*>+/5Z!0,').,5!%!0/55(!./(?,'(/(!XZ!2,-+54)*'E!X,)1!)1/*.!4')*E/'!?./(/')*'E!

04?40*)*/(! 5/4-*'E! ),! )1/! *2?4*.2/')! ,V! RV1`%! 0/55(! 0.,(()45s6! 4'-! )1/! ?.,-+0)*,'! ,V!

4')*X,-*/(! XZ! /VV/0),.! %! 0/55(I! R1/(/! ./(+5)(! 455,g6! 4)! 5/4()! *'! ?4.)6! ),! 400,+')! V,.! )1/!

5/((/.! /T)/'-! ,V! FNL! (/'(*)*j4)*,'! ,X(/.D/-! *'! vR$I! R1/Z! 45(,! .4*(/! '/g! 05*'*045!

?/.(?/0)*D/(! *'!)1/!-/D/5,?2/')!,V! *22+',(+??./((*D/!().4)/E*/(!4*2*'E!),!)4.E/)!0,`

()*2+54),.Z!2,5/0+5/(!X,)1!*'!)1/!V*/5-!,V!).4'(?54')4)*,'!4'-!4+),*22+'/!-*(/4(/I!!

!

!263$0&'Q&4.210'

L!-/)4*5/-!-/(0.*?)*,'!*'05+-*'E!*'V,.24)*,'!,'!24)/.*45(!4'-!./4E/')(6!V5,g!0Z),2/).Z6!

4'-!g/()/.'!X5,))*'E!*(!g.*))/'!*'!)1/!B,2?5/)/!#/)1,-(!(+??5/2/')45!24)/.*45!,V!)1*(!

?4?/.I!!

!

!

!
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*02"#4$26'#61'3>"4>%&'2H'+'3&""0'

O/.*?1/.45! %5,,-! ,V! F/45)1Z! %5,,-! H,',.(! cF%Hf! g4(! ,X)4*'/-! V.,2! S(4,2'88"3"$(#

E)4$Z4'8# !7# O4$;! c1)[("'26! J.4'0/fI! O/.*?1/.45! X5,,-!2,','+05/4.! 0/55(! cO%#B(f!g/./!

*(,54)/-! XZ! -/'(*)Z! E.4-*/')! 0/').*V+E4)*,'! g*)1! NZ2?1,0Z)/! (/?4.4)*,'! 2/-*+26!

cN4X,.4),*./(!9+.,X*,6!N/(!:5*(6!J.4'0/fI!R,)45!%!0/55(!V.,2!V./(15Z!*(,54)/-!O%#B(!g/./!

?+.*V*/-!XZ!'/E4)*D/!(/5/0)*,'!+(*'E!)1/!%!0/55!*(,54)*,'!s*)!""!V,.!24E'/)*0!0/55!(/?4.4)*,'!

c#*5)/'Z*!%*,)/0!8L86!O4.*(6!J.4'0/fI!BRNLm`"E!c%.*(),5!#Z/.(!8>+*XXf!g4(!4--/-!),!)1/!

0/55! 0+5)+./(! 4)! )1/! 0,'0/').4)*,'! ,V! mb! �Er25! -+.*'E! <! ,.! Ab! -4Z(! @bI! R1/! 0,').,5(!

0,'(*()/-!*'!0+5)+./(!g*)1,+)!-.+EI!!

O5/4(/!(//!our Supplemental Material for culture details.  

 

E"2g'3C42=&4%CS'!E:)'"#M&"$6?'#61'$==>62?"2M>"$6';%21>34$26'$6'+'3&""0'#00#C0'

LV)/.!<!4'-!Ab!-4Z(!,V!0+5)+./6!0/55`0+5)+./!(+?/.'4)4')(!g/./!0,55/0)/-!4'-!(),./-!4)!`

ob�BI!B+5)+./-!%!0/55(!g/./!4'45Zj/-! V,.!/T?./((*,'!,V! (+.V40/!24.s/.(!XZ!2+5)*`0,5,.!

V5,g!0Z),2/).ZI!B/55!45*>+,)(!g/./!()4*'/-!V,.!@b!2*'+)/(!g*)1!(/5/0)/-!0,2X*'4)*,'(!,V!

V5+,.,01.,2/`0,'W+E4)/-! 4')*X,-*/(! 4)! m�BI! O5/4(/! (//! ,+.! 8+??5/2/')45! #4)/.*45! V,.!

-/)4*5(I!!

J,.! )1/! ?.,5*V/.4)*,'! 4((4Z6! A`AbTAbp! 0/55(! ,V! )1/! 0,'0/.'/-! 0/55! ?,?+54)*,'(! g/./!

54X/5/-!g*)1!A�#!0/55!?.,5*V/.4)*,'!-Z/!cBOH6!/X*,(0*/'0/f!X/V,./!0+5)+./!*'*)*4)*,'I!LV)/.!

<!-4Z(!,V!0+5)+./6!0/55(!g/./!14.D/()/-!4'-!*'0+X4)/-!g*)1!4')*X,-*/(6!4'-!)1/!-*5+)*,'!,V!

)1/!0/55!?.,5*V/.4)*,'!-Z/!g4(!4((/((/-!XZ!V5,g!0Z),2/).ZI!!

"22+',E5,X+5*'!0,'0/').4)*,'(!g/./!2/4(+./-!*'!)1/!0+5)+./!(+?/.'4)4')(!XZ!N+2*'/T!

V,55,g*'E! )1/! 24'+V40)+./.C(! ?.,),0,5! cLVVZ2/).*T! 9`X*,(0*/'0/6! F+24'! "(,)Z?*'E!

?.,04.)4?5/TfI!!

!

s&04&%6'+"24'P6#"C0$0'2H';>%$H$&1'+'3&""0I'

L)!-4Z!<6!40)*D4)/-!%!0/55(!g/./!5Z(/-!*'!$"OL!X+VV/.!c@<!2#!R.*(`FB5!c?F!nIpf6!A<b2#!

74B56!A|!7O`mb6!A|!74`-/,TZ01,54)/6!bIA|!8H8f!0,')4*'*'E!4!0,0s)4*5!,V!?.,)/4(/!4'-!



$3(+5)4)(!

!

op!

!

?1,(?14)4(/! *'1*X*),.(! c$,01/fI! LV)/.! 0,'0/').4)*,'! 4((/((2/')6! ?.,)/*'(! g/./!

(/?4.4)/-! ,'! 8H8! E/5(! 4'-! ).4'(V/../-! ,'! '*).,0/55+5,(/! 2/2X.4'/(! cL2/.(1426! S9!

F/45)104./!N*V/!80*/'0/(fI!R1/!X5,)(!g/./! *'0+X4)/-!g*)1!-*VV/./')!?.*24.Z!4')*X,-*/(I!

O5/4(/!(//!,+.!8+??5/2/')45!#4)/.*45!V,.!-/)4*5(I!!

!

-',!&)#*'-H.J+'3&""'32J3>"4>%&'#00#C0'

%! 4'-! RV1! 0/55(! g/./! *(,54)/-! V.,2! F%H! g1,5/! X5,,-! +(*'E! #LB8?./?! FNL! %rR! B/55!

"(,54)*,'! v*)! c#*5)/'Z*fI! 8,.)*'E! 0,'-*)*,'(! g/./! -/)4*5/-! *'! 8+??5/2/')45! #4)/.*45I!

#/2,.Z!%!0/55(!cATAbmf!g/./!0,`0+5)+./-!g*)1!X5,,-!RV1!4)!4!A&A!.4)*,!g*)1!/'-,),T*'`

./-+0/-! ()4?1Z5,0,0045! /')/.,),T*'! %! c89%f! cAbb! 'Er25a! 8*E24fI! BRNLm`"E! c%.*(),5!

#Z/.(! 8>+*XXf! g4(! 4--/-! ),! )1/! 0/55! 0+5)+./(! 4)! -*VV/./')! 0,'0/').4)*,'(! cAb! 4'-! mb!

�Er25fI!!

O5/4(/!(//!,+.!8+??5/2/')45!#4)/.*45!V,.!-/)4*5(I!

!

9#4$&640'

Rg,!E.,+?(!,V!V*.()!vR$!g/./!*'05+-/-!*'!)1/!()+-Z&!!

cAf vR$! )./4)/-! g*)1! %/54)40/?)! cBRNLm`"Ef! cN9L@;k! %.*(),5`#Z/.(! 8>+*XX!

B,2?4'Z! %#8f6! #Z0,?1/',54)/! #,V/)*56! 4'-! ()/.,*-(! c7�AbfI! d/! ?*0s/-! ,+)!

?4)*/')(!V.,2!O14(/!"""!05*'*045!()+-*/(!0,1,.)(!c%#8f!V.,2!F/'.*!#,'-,.!4'-!

%*0_)./! F,(?*)45(I! R1/(/! ?4)*/')(! 14-! 14-! ()4X5/! ./'45! V+'0)*,'! c#H$H!

}l<25r2*'6!?.,)/*'+.*4!�!bI<!ErEfI!R*2/!X/)g//'!).4'(?54')4)*,'!4'-!(42?5/!

4'45Z(*(!.4'E/-!V.,2!o!4'-!Am!Z/4.(I!

c@f O4)*/')(! g*)1! ()4X5/! E.4V)! V+'0)*,'! )./4)/-! g*)1! B7"6! #Z0,?1/',54)/! #,V/)*56!

4'-r,.!()/.,*-(!cB7"f!c7�A@fI!O4)*/')(!g/./!(/5/0)/-!V.,2!,+.!-4)4X4(/6!g/./!

',)!*22+'*j/-!4)!)1/!)*2/!,V!).4'(?54')4)*,'6!4'-!24)01/-!%/54)40/?)!?4)*/')(!

V,.!)1/!-4)/!,V!).4'(?54')4)*,'I!!

"'! X,)1! E.,+?(6! g/! /T05+-/-! ?4)*/')(! g*)1! 1*(),.Z! ,V! 1+2,.45! ./W/0)*,'! ,.! FNL!

(/'(*)*j4)*,'!c-/V*'/-!XZ!H8L(!g*)1!#J"!}!AAbbf!,.!g*)1!4!./0/')!/D/')!,V!40+)/!R!0/55!

2/-*4)/-!./W/0)*,'6!*'V/0)*,'6!,.!)+2,.!c�!p!2,')1(fI!



$3(+5)4)(!

!

on!

!

H/)4*5/-! 05*'*045! -4)4! 4./! ?./(/')/-! *'! R4X5/! AI! L55! ?4.)*0*?4)*'E! ?4)*/')(! E4D/!g.*))/'!

*'V,.2/-!0,'(/')I!

L!0,').,5!E.,+?!,V!F%H!g4(!*'05+-/-!c7�A@f!

!

*==>62;.&624C;$6?'2H'M"221'+'3&""0'#61'-H.I'

%!4'-!RV1! (+X(/)(!g/./! 014.40)/.*j/-! V.,2! V./(15Z! *(,54)/-!O%#B(!XZ! V5,g! 0Z),2/).Z!

c%H!B4'),!""f!g*)1!)1/!V,55,g*'E!24.s/.(&!BHA;6!BH@m6!BHlo6!BHob6!BHl6!BHm6!BHm<$L6!

BtB$<6!BH@nm6!BH@no6!BH@n6!"EH6!"E#6!BHop6!BHA;n6!BtB$<6!BB$p6!BtB$l6!4'-!BH@n;I!

O5/4(/!(//!,+.!8+??5/2/')45!#4)/.*45!V,.!V+.)1/.!-/)4*5(I!

#4.s/.(!,V!40)*D4)*,'!4'-!0,`()*2+54)*,'!g/./!4'45Zj/-!400,.-*'E!),!)1/!?/.0/')4E/!,V!

?,(*)*D/!0/55(!4'-!)1/!*')/'(*)Z!,V!/T?./((*,'!4(!/D45+4)/-!XZ!#J"!g*)1!)1/!J5,gP,!DIAb!

(,V)g4./!cR.//()4.fI!

'

:4#4$04$30'

8)4)*()*045!4'45Z(/(!g/./!?/.V,.2/-!+(*'E!S.4?1O4-!O.*(2!(,V)g4./I!8)4)*()*045!4'45Z(/(!

g/./! 4-4?)/-! ),! -4)4! -*().*X+)*,'! cv.+(s455`d455*(! )/()6! #4''!d1*)'/Z! )/()6! 4'-! ','!

?4.42/).*0!?4*./-!d*50,T,'!R/()fI!B,')*'+,+(!D4.*4X5/(!V.,2!?4)*/')(!4'-!F%H!E.,+?(!

g/./! /T?./((/-! 4(! 2/4'! �! 89#6! 4'-! 0,2?4./-! +(*'E! v.+(s45`d455*(! )/()I! O4*./-!

X*,5,E*045! ,X(/.D4)*,'(! V.,2! 0/55(! 0+5)+./(! g/./! 4'45Zj/-! +(*'E! d*50,T,'! ?4*./-`

','?4.42/).*0!)/()!cV5,g`0Z),2/).Z!4'-!d/()/.'!%5,)!-4)4fI!8*E'*V*04'0/!g4(!-/V*'/-!4(!

4!?`D45+/!,V!5/((!)14'!bIb<I!

!

!

!



$3(+5)4)(!

!
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!

@$03"20>%&''

7,'/!

P3d62g"&1?&=&640'

d/! )14's! LI! S+E+*'! 4'-! LI! F/'.Z! V.,2! "#$%! 0/55(! (,.)*'E! V40*5*)Z6!#I! 8+./'4+-! V.,2!

"#$%!5+2*'/T!?54)/V,.26!4'-!vI!%4*55Z!V.,2!B,01*'!F,(?*)45!0/55(!(,.)*'E!V40*5*)ZI!!

!

,&H&%&63&'

AI!! N,+?Z!L6!F*55!S86!P,.-4'!8B&!R1/!*2?40)!,V!-,',.`(?/0*V*0!4')*`FNL!4')*X,-*/(!,'!

54)/!s*-'/Z!455,E.4V)!V4*5+./I!K4(*#N"&*#K"0>)%2*!o&!lmo=l<n6!@bA@!

@I!! R/.4(4s*!O"&!L!?/.(,'45!?/.(?/0)*D/&!Abb`Z/4.!1*(),.Z!,V!)1/!1+2,.45!)1/,.Z!,V!

).4'(?54')4)*,'I!B)4$8024$(4('%$!;l&!n<A=n<p6!@bA@!

lI!! F*-45E,!NS6!B42?X/55!O#6!8*(!%6!9*'/0s/!S6!#/'E/5!#6!B14'E!P6!8/554./(!P6!$//D/!P6!

F455,.4'!OJ&!H/!',D,!-,',.`(?/0*V*0!4')*X,-Z!4)!)1/!)*2/!,V!s*-'/Z!).4'(?54')!X*,?(Z!

4((,0*4)/(!g*)1!2*0.,D4(0+54.!?4)1,5,EZ!4'-!54)/!E.4V)!V4*5+./I!+3*#\*#B)4$8024$(*!;&!

@<l@=@<mA6!@bb;!

mI!! d*/X/!B6!S*X(,'!"d6!%5Z-)`F4'(/'!RH6!v4.?*'(s*!#6!F,!P6!8),.(5/Z!NP6!S,5-X/.E!L6!

%*.s!O96!$+(1!H76!7*0s/.(,'!Od&!9D,5+)*,'!4'-!B5*'*045!O4)1,5,E*0!B,../54)*,'(!,V!H/!

7,D,!H,',.`8?/0*V*0!FNL!L')*X,-Z!O,()!v*-'/Z!R.4'(?54')&!B5*'*045!O4)1,5,E*0!

B,../54)*,'(!,V!H/!7,D,!H8LI!+3*#\*#B)4$8024$(*!A@&!AA<n=AApn6!@bA@!

<I!! 9D/.5Z!#P6!R/.4(4s*!O"&!R1/!()4)/!,V!)1/.4?Z!V,.!./2,D45!,V!455,4')*X,-Z!?.,-+0*'E!

?54(24!0/55(!*'!).4'(?54')4)*,'I!O"3'$*#I337$%2*!@m&!Aml=Amn6!@bA@!

pI!! M*'0/')*!J6!N4.(/'!B6!H+..X401!L6!d/s/.5/!R6!74(14'!%6!%54'01,!S6!N4'E!O6!S.*'Z,!

P6!F455,.4'!OJ6!8,5/j!v6!F4E/.)Z!H6!N/DZ!96!K1,+!d6!74)4.4W4'!v6!B14.?/')*/.!%&!

B,()*2+54)*,'!%5,0s4-/!g*)1!%/54)40/?)!*'!$/'45!R.4'(?54')4)*,'I!K*#S$;2*#\*#@"!*!l<l&!

nnb=noA6!@bb<!

nI!! $,()4*'E!N6!M*'0/')*!J6!S.*'Z�!P6!$*0/!v#6!%./('414'!%6!8)/*'X/.E!86!S4'E!86!S4*)/!

N96!#,45!#`B6!#,'-.4E�'`$42*./j!SL6!v,)14.*!P6!O+?*2!N6!N4.(/'!BO&!N,'E`R/.2!

%/54)40/?)!9T?,(+./!#4*')4*'(!9VV*040Z!4'-!84V/)Z!4)!<!k/4.(&!$/(+5)(!J.,2!)1/!N,'E`

R/.2!9T)/'(*,'!,V!)1/!%979J"R!8)+-Z&!%979J"R!N,'E`R/.2!9T)/'(*,'I!+3*#\*#

B)4$8024$(*!Al&!@on<=@ool6!@bAl!

oI!! M*'0/')*!J6!R/-/(0,!8*5D4!F6!%+(>+/!86!QCB,''/55!O6!J.*/-/g45-!P6!B*X.*s!H6!%+--/!

v6!k,(1*-4!L6!B,1'/Z!86!d/*24.!d6!v*2!k86!N4g/'-Z!76!N4'!8`O6!v+-540j!96!

v.*(1'4(g42*!86!B14'!S&!$4'-,2*j/-!?14(/!@X!).*45!,V!),V40*)*'*X!cBO`p;b6<<bf!*'!-/!

',D,!s*-'/Z!).4'(?54')!?4)*/')(&!/VV*040Z6!./'45!V+'0)*,'!4'-!(4V/)Z!4)!A!Z/4.I!+3*#\*#

B)4$8024$(*#A@&!@mmp=@m<p6!@bA@!



$3(+5)4)(!

!

o;!

!

;I!! M*'0/')*!J6!$,()4*'E!N6!S.*'Z,!P6!$*0/!v6!8)/*'X/.E!86!S4*)/!N6!#,45!#`B6!

#,'-.4E,'`$42*./j!SL6!v,)14.*!P6!O,5*'(sZ!#86!#/*/.`v.*/(01/!F`:6!#+'*/.!86!N4.(/'!

BO&!%/54)40/?)!4'-!N,'E`R/.2!Q+)0,2/(!*'!v*-'/Z!R.4'(?54')4)*,'I!K*#S$;2*#\*#@"!*!lnm&!

lll=lml6!@bAp!

AbI!! F/1/.!96!#4.s24''!PJ&!R1/!B5/4./.!%979J"R8!,V!%/54)40/?)I!K*#S$;2*#\*#@"!*!lnm&!

loo=lo;6!@bAp!

AAI!! O455*/.!L6!F*55*,'!86!H4'E/.!$6!S*.45!#6!$404?3!#6!H/E4+>+/!76!H+E4()!96!L(1),'`

B1/((!P6!O/)).3!86!N,j4',!PP6!,)1/.(&!O4)*/')(!g*)1!-.+E`V.//!5,'E`)/.2!E.4V)!V+'0)*,'!

-*(?54Z!*'0./4(/-!'+2X/.(!,V!?/.*?1/.45!%!0/55(!g*)1!4!2/2,.Z!4'-!*'1*X*),.Z!

?1/',)Z?/I!L'!$"-#I$(*!no&!<bl=<Al6!@bAb!

A@I!! 84E,,!O6!O/.+014!96!84g*)js*!%6!R,2*+s!86!8)/?1/'(!HL6!#*>+/+!O6!B14?24'!86!

B.40*+'!N6!8/.E/4')!$6!%.,+4.-!86!$,D*(!J6!P*2/'/j!96!%455,g!L6!S*.45!#6!$/X,55,`#/(4!"6!

N/!#,*'/!L6!%.4+-/4+!B6!F*5),'!$6!S/.()24Z/.!%6!%,+.0*/.!v6!814.*V!L6!v.4W/g(s4!#6!N,.-!

S#6!$,X/.)(!"6!S,5-24'!#6!d,,-!vP6!7/g/55!v6!8/ZV/.)`#4.E,5*(!M6!d4../'(!L76!P4'((/'!

:6!M,5s!F`H6!8,+5*55,+!P`O6!F/.'4'-/j`J+/')/(!#O6!N/015/.!$"&!H/D/5,?2/')!,V!4!0.,((`

?54)V,.2!X*,24.s/.!(*E'4)+./!),!-/)/0)!./'45!).4'(?54')!),5/.4'0/!*'!1+24'(I!\*#12'$*#

I$&"8(*!A@b&!Aomo=AopA6!@bAb!

AlI!! N/*X5/.!B6!#4)*E','!#6!O*5,'!B6!#,')/(?4'!J6!%*E,)!P6!N4'E!O6!B4.,(/554!9H6!B,1/'!

P6!$,+4(`J./*((!76!S.*2X/.)!O6!#/'*/.!B&!v*-'/Z!R.4'(?54')!$/0*?*/')(!R./4)/-!d*)1!

%/54)40/?)!9T1*X*)!"'0./4(/-!74qD/!4'-!R.4'(*)*,'45!%!B/55(&!%!B/55!O1/',)Z?/!*'!

%/54)40/?)`R./4)/-!vR!O4)*/')(I!+3*#\*#B)4$8024$(*!Am&!AAnl=AAo@6!@bAm!

AmI!! N4.(/'!BO6!O/4.(,'!RB6!L-42(!L%6!R(,!O6!81*.4(+E*!76!8).,X/.)!96!L'-/.(,'!H6!

B,g4'!86!O.*0/!v6!74/2+.4!P6!92(g*5/.!P6!S.//'/!P6!R+.s!NL6!%4W,.4)1!P6!R,g'(/'-!$6!

F4E/.)Z!H6!N*'(5/Z!O86!O/401!$P&!$4)*,'45!-/D/5,?2/')!,V!N9L@;k!cX/54)40/?)f6!4!1*E1`

4VV*'*)Z!D4.*4')!,V!BRNLm`"E!g*)1!?,)/')!*22+',(+??./((*D/!?.,?/.)*/(I!+3*#\*#

B)4$8024$(*#<&!mml=m<l6!@bb<!

A<I!! O/4.(,'!RB6!R.42X5/Z!P6!Q-,2!v6!L'-/.(,'!HB6!B,g4'!86!%.4Z!$6!N*'!L6!

F,55/'X4+E1!H6!L.+VV,!L6!8*4-4s!Ld6!8).,X/.)!96!F/''*E4.!$6!N4.(/'!BO&!L')*`BHmb!

)1/.4?Z!/T)/'-(!./'45!455,E.4V)!(+.D*D45!*'!.1/(+(!2404>+/(I!B)4$8024$(4('%$!nm&!;ll=

;mb6!@bb@!

ApI!! v*2!9P6!vg+'!P6!S*XXZ!LB6!F,'E!PP6!J4..*(!L%6!"g4s,(1*!776!M*55*'E/.!J6!v*.s!LH6!

v'/01)5/!8P&!B,()*2+54)*,'!X5,0s4-/!45)/.(!E/.2*'45!0/')/.!./(?,'(/(!4'-!?./D/')(!

4')*X,-Z`2/-*4)/-!./W/0)*,'I!+3*#\*#B)4$8024$(*#Am&!<;=p;6!@bAm!

AnI!! #*''*01!#6!R4E,1!F6!%�'/5)!O6!LT/5((,'!96!J*(01/.!#6!B/X,554!%6!R4.4s1,D(sZ!L6!

7+))!8N6!P4.*)j!#6!%+((5*'E/.!#&!#+5)*V+'0)*,'45!.,5/!,V!)1/!).4'(0.*?)*,'!V40),.!%5*2?`A!

*'!0,,.-*'4)*'E!?54(24!0/55!-*VV/./')*4)*,'I!K4(*#I337$%2*!An&!llA=lml6!@bAp!

AoI!! R/55*/.!P6!81*!d6!#*''*01!#6!N*4,!k6!B.4gV,.-!86!82Z)1!Sv6!v455*/(!L6!%+((5*'E/.!#6!

7+))!8N&!%5*2?`A!0,').,5(!?54(24!0/55!V+'0)*,'!)1.,+E1!)1/!./E+54)*,'!,V!

*22+',E5,X+5*'!(/0./)*,'!4'-!)1/!+'V,5-/-!?.,)/*'!./(?,'(/I!K4(*#I337$%2*!An&!l@l=

llb6!@bAp!



$3(+5)4)(!

!

;b!

!

A;I!! J,.-!#N&!R!B/55!B,(*E'45*'E!#,5/0+5/(!*'!R.4'(?54')4)*,'I!I337$'(-!mm&!Ab@b=

Abll6!@bAp!

@bI!! v,g450jZs!L6!HC8,+j4!BL6!K14'E!N&!B/55`/T).*'(*0!BRNLm`2/-*4)/-!./E+54)*,'!,V!

-/'-.*)*0!0/55!24)+.4)*,'!-/?/'-(!,'!8RLRlI!S7)*#\*#I337$%2*!mm&!AAml=AA<<6!@bAm!

@AI!! P/4''*'!O6!H/5'/()/!k6!N/0,4'/)`F/'01,j!86!S4+014)!P`J6!955*(!P6!%,''/V,Z!P`k&!

BHop!c%n`@f!,'!F+24'!%!B/55(!4!V+'0)*,'45!.,5/!*'!?.,5*V/.4)*,'!4'-!(/5/0)*D/!

-*VV/./')*4)*,'!*'),!"E9`!4'-!"ESm`!?.,-+0*'E!0/55(I!\*#<'%2*#1>"3*!@n@&!A<pAl=A<pA;6!

A;;n!

@@I!! v4(?.,g*0j!HP6!v,12!LO6!%/.),'!#R6!B1.+(0*'(s*!LP6!814.?/!L6!84'-/.(!M#&!

8)*2+54)*,'!,V!)1/!%!0/55!./0/?),.6!BHop!c%n`@f6!4'-!)1/!X/)4!@`4-./'/.E*0!./0/?),.!

*').*'(*0455Z!2,-+54)/(!)1/!5/D/5!,V!"ESA!4'-!"E9!?.,-+0/-!?/.!%!0/55I!\*#I337$%2*#Ap<&!

pob=p;b6!@bbb!

@lI!! $4+!JB6!H*/)/.!P6!N+,!K6!O.*/()!8Q6!%4+2E4.)1!7&!%n`Ar@!cBHobrBHopf!H*./0)!

8*E'45*'E!),!%!B/55(!9'14'0/(!"ES!8/0./)*,'I!\*#I337$%2*#Aol&!nppA=npnA6!@bb;!

@mI!! $,j4'(s*!BF6!L./'(!$6!B4.5(,'!N#6!74*.!P6!%,*(/!NF6!B14'4'`v14'!LL6!

801,/'X/.E/.!8O6!N//!vO&!8+()4*'/-!4')*X,-Z!./(?,'(/(!-/?/'-!,'!BH@o!V+'0)*,'!*'!

X,'/!24..,g`./(*-/')!?54(24!0/55(I!\*#S50*#@"!*!@bo&!Aml<=Ammp6!@bAA!

@<I!! $,j4'(s*!BF6!:)5/Z!L6!B4.5(,'!N#6!J4../'!#$6!#+..4Z!#6!$+((/55!N#6!74*.!P$6!k4'E!

K6!%.4-Z!d6!S4../))`8*'14!NL6!801,/'X/.E/.!8O6!S.//'!P#6!%,*(/!NF6!N//!vO&!BH@o!

O.,2,)/(!O54(24!B/55!8+.D*D456!8+()4*'/-!L')*X,-Z!$/(?,'(/(6!4'-!%N"#O`A!

:?./E+54)*,'!)1.,+E1!")(!H*()45!OkLO!O.,5*'/!#,)*VI!\*#I337$%2*#A;m&!mnAn=mn@o6!@bA<!

@pI!! M*55/!86!O,*.*/.!76!%.4'01/./4+!P6!B14.?Z!M6!O/'E42!86!7/..*/./`H4E+*'!M6!N/!%4(`

%/.'4.-/)!86!B,+5,'!J6!#4.Z!B6!B1/',+4.-!L6!F/.D,+/)!P6!#*'4+5)!H6!7/-/55/0!86!$/'4+-*'!

v6!M4'1,D/!%6!%54'01,!S&!L')*`BH@o!L')*X,-Z!4'-!%/54)40/?)!9T/.)!H*VV/./')*45!9VV/0)(!

,'!#/014'*(2(!,V!$/'45!L55,E.4V)!$/W/0)*,'I!\*#+3*#O%6*#K"0>)%2*#\+OK!@bAp!

@nI!! B.,))Z!8&!R!V,55*0+54.!1/5?/.!0/55!-*VV/./')*4)*,'6!V+'0)*,'6!4'-!.,5/(!*'!-*(/4(/I!

I337$'(-!mA&!<@;=<m@6!@bAm!

@oI!! B1,*!k86!v4E/Z424!$6!9),!H6!9(0,X4.!RB6!P,1'(),'!$P6!#,')*0/55*!N6!N4,!B6!B.,))Z!8&!

"BQ8!./0/?),.!*'().+0)(!R!V,55*0+54.!1/5?/.!0/55!D/.(+(!/VV/0),.!0/55!-*VV/./')*4)*,'!D*4!

*'-+0)*,'!,V!)1/!).4'(0.*?)*,'45!./?./((,.!%05pI!I337$'(-!lm&!;l@=;mp6!@bAA!

@;I!! B1/',+4.-!L6!B1/('/4+!#6!%+*!7E+Z/'!N6!N/!%,)!86!B4-,+T!#6!H+E4()!96!O4+5!B6!

#454.-`B4()4E'/)!86!M*55/!86!S+3.*V!O6!8,+5*55,+!P`O6!H/E4+>+/!76!H4'E/.!$6!S*.45!#6!

%.,+4.-!8&!$/'45!,?/.4)*,'45!),5/.4'0/!*(!4((,0*4)/-!g*)1!4!-/V/0)!,V!X5,,-!RV1!0/55(!)14)!

/T1*X*)!*2?4*./-!%!0/55!1/5?I!+3*#\*#B)4$8024$(**!@bAp!

!

!

!



$3(+5)4)(!

!

;A!

!

E$?>%&'(&?&610'

E$?>%&F<! !BRNLm`"E!45)/.(!-*VV/./')*4)*,'!,V!?54(24X54()(!4'-! V+'0)*,'!,V! ()*2+54)/-!%!

0/55(! '$.&'()%I! !%!0/55(!g/./!0+5)+./-!g*)1!BHmbN!4'-!"N`@A!()*2+54)*,'!V,.!Ab!-4Z(I!KPL!

L'45Z(*(! ,V! ?54(24X54()! cBHA;5,BH@n1*BHlo1*f! -*VV/./')*4)*,'! ,'! -4Z! <! +(*'E! )1/!

*'-*04)/-!E4)*'E!().4)/EZI!K+J!L!O.,?,.)*,'!,V!?54(24X54()(!X/V,./!4'-!4V)/.!()*2+54)*,'!

c%S''�Aof6!g*)1!,.!g*)1,+)!BRNLm`"E!cBS''�@<fI!K@JEL!{+4')*V*04)*,'!,V! "ES@!cHS''�Amf6!

"ESm!c9S''�of!4'-!"E#!cJ6!'�pf'4V)/.!Ab!-4Z(!,V!0+5)+./I!KcL'9T?./((*,'!,V!%5*2?`A!*'!%!

0/55(! 5Z(4)/! XZ! d/()/.'! X5,)! 4)! -4Z! <I! R+X+5*'! g4(! +(/-! 4(! 4! 5,4-*'E! 0,').,5I! Q'/!

./?./(/')4)*D/! ,V! /*E1)! *22+',X5,)(! *(! (1,g'I! K]L! $4)*,! ,V! %5*2?A! (*E'45! ,'! )+X+5*'!

(*E'45! c'�ofI! H4)4! 4./! E*D/'! 4(! 2/4'! �! 89#! V,.! /401! E.,+?6! �?�bIb<! &8*! BRNLm`"Ey6!

d*50,T,'!24)01/-`?4*.(!(*E'/-!.4's!)/()I!

!

E$?>%&'V<!B,`()*2+54),.Z!2,5/0+5/!/T?./((*,'!,'!%!0/55(!(+X(/)I!

%!0/55(!g/./!0+5)+./-!g*)1!BHmbN!4'-! "N`@A!()*2+54)*,'! *'! )1/!?./(/'0/!,.!4X(/'0/!,V!

BRNLm`"E!V,.!<!-4Z(!c'�AbfI!KPJ+L!O.,?,.)*,'!cLf!4'-!#J"!c%f!,V!BHob!*'!),)45!%!0/55(6!

2/2,.Z!%!0/55(!4'-!?54(24X54()(I!K!J@L!O.,?,.)*,'!cBf!4'-!#J"!cHf!,V!BHop!*'!%!0/55(!

(+X(/)(! -/(0.*X/-! *'!LI! K)L! 9T?./((*,'!,V! BHop! *'!%! 0/55(! 5Z(4)/(! 4)! -4Z!<!XZ!g/()/.'!

X5,)I!R+X+5*'!g4(!+(/-!4(!4!5,4-*'E!0,').,5I!Q'/!./?./(/')4)*D/!,V!/*E1)!*22+',X5,)(!*(!

-*(?54Z/-I!KEL!$4)*,!,V!BHop!(*E'45!,'!R+X+5*'!(*E'45!c'�ofI!ccf!O.,?,.)*,'!,V!BH@oy!%!

0/55(! 4V)/.! BRNLm`"E! )./4)2/')6! 4'45Zj/-! XZ! V5,g`0Z),2/).Z! c'�<fI! K]L! O.,?,.)*,'! ,V!

OHNAy! %! 0/55(! 4V)/.! BRNLm`"E! )./4)2/')6! 4'45Zj/-! XZ! V5,g`0Z),2/).Z! c'�nfI! H4)4! 4./!

E*D/'! 4(!2/4'! �! 89#! V,.! /401! E.,+?6! �?�bIb<! &8*! BRNLm`"Ey6!d*50,T,'!24)01/-`?4*.(!

(*E'/-!.4's!)/()I!!

!

E$?>%&'_<!RV1`2/2,.Z!%!0/55(!0.,(()45s!*(!45)/./-!*'!)1/!?./(/'0/!,V!BRNLm`"E!

O+.*V*/-!X5,,-!2/2,.Z!%! 0/55(! cBHA;y"EH`BHlo-*2BH@nyr`f!g/./! 0,`0+5)+./-!g*)1!RV1!

cBHmyBHm<$L`BtB$<yOHAyf! 4)! 4! A&A! .4)*,! cA`lTAbmf! *'! )1/! ?./(/'0/! ,V! )1/!

(+?/.4')*E/'! 89%! V,.!<!-4Z(6!g*)1!,.!g*)1,+)!BRNLm`"EI! KPL'H,)!?5,)! ,V! "BQ8! *'!BHmy!

0/55(! V,.! 4! ./?./(/')4)*D/! -,',.! g*)1! ,.! g*)1,+)! BRNLm`"E! ,.! ()*2+54)*,'! XZ! 89%I!

7,)4X5Z6! )1/! /T?./((*,'! ,V! "BQ8! c5/V)! ?5,)f! 4'-! OHA! c-4)4! ',)! (1,g'f! g/./! '/E4)*D/!



$3(+5)4)(!

!

;@!

!

g*)1,+)!89%!()*2+54)*,'I!K+J!L'O.,?,.)*,'(!,V! "BQ8y!c%f!4'-!"BQ8yOHAy!cBf!RV1!g/./!

4'45Zj/-! XZ! V5,g`0Z),2/).ZI! K@L! #J"! ,V! "BQ8! ?,(*)*D/! RV1! 0/55(I! K)L! O54(24X54()(!

cBHA;yBHlo1*f!?.,?,.)*,'I!H4)4!4./!E*D/'!4(!2/4'!�!89#!V,.!/401!E.,+?I!!

!

E$?>%&'Y<'"22+',?1/',)Z?*'E!,V!1/45)1Z!X5,,-!-,',.(!cF%Hf!4'-!s*-'/Z`).4'(?54')/-!

./0*?*/')!cvR$f!/VV/0),.J%!0/55(!(+X(/)(I!

%5,,-!%! 0/55(! *22+',?1/',)Z?*'E! ,V!F%H! c'�A@f! ,.!vR$! )./4)/-!g*)1! B7"! c'�A@f! ,.!

g*)1!BRNLm`"E!c'�AbfI!KPJ+L!O.,?,.)*,'!cLf!4'-!'+2X/.!c%f!,V!2/2,.Z!cBH@nyf!%!0/55(!

42,'E! BHA;! 0/55(I! K!J@L! O.,?,.)*,'! cBf! 4'-! '+2X/.! cHf! ,V! (g*)01/-! 2/2,.Z!

cBHA;yBH@ny"EH`f! %! 0/55(! *'! BHA;y! 0/55(I! K)JEL! O.,?,.)*,'! c9f! 4'-! '+2X/.! cJf! ,V!

+'(g*)01/-! 2/2,.Z! cBHA;yBH@ny"EHyf! %! 0/55(! *'! BHA;y! 0/55(I! KcL! O.,?,.)*,'! ,V!

?54(24X54()(! cBHA;yBH@m`BHlo1*f! *'! BHA;y! 0/55(I! H4)4! 4./! E*D/'! 4(!2/4'! �! 89#! V,.!

/401! E.,+?6! �?�bIb<! &8*! B7"6! �?�bIb<! &8*! F%H6! v.+(s45`d455*(! )/()! cL6B696Sf! ! ,.! #4''!

d1*)'/Z!)/()!c%6H6JfI!

!

E$?>%&'f&!BHob!4'-!BHop!/T?./((*,'(!,'!vR$!4'-!F%H!0*.0+54)*'E!%!0/55(6!400,.-*'E!),!

%!0/55(!(+X(/)(!

KPL! 8)4*'*'E! ,V! %! 0/55(!g*)1! BHob! 4'-! BHop! 4')*X,-Z! c-2;' ;"24f! 4'-! *(,)Z?/! 0,').,5!

KM2442=fI! K+J!L&! O.,?,.)*,'! ,V! BHoby! c%f! 4'-! BHopy! cBf! %! 0/55(! g/./! /D45+4)/-!

400,.-*'E! ),! %! 0/55(! (+X(/)(! ,V! F%H! c'�AbfI! H4)4! 4./! E*D/'! 4(! 2/4'! �! 89#! V,.! /401!

E.,+?6! �?�bIb<! 2/2,.Z! &8*! ).4'(*)*,'45! %! 0/55(6! �?�bIb<! 2/2,.Z! &8*#24)+./! %! 0/55(6!

�?�bIb<!).4'(*)*,'45!&8*!24)+./!%!0/55(6!v.+(s45`d455*(! )/()I!K@J)L!BHob!?.,?,.)*,'!cHf!

4'-!#J"!c9f!*'!%!0/55(!,V!F%H!c'�Abf!,.!vR$!)./4)/-!g*)1!B7"!c'�A@f!,.!g*)1!BRNLm`"E!

c'�Abf!-/(0.*X/-!*'!)4X5/!AI!KEJcL!BHob!?.,?,.)*,'!cJf!4'-!#J"!cSf!*'!2/2,.Z!%!0/55(!,V!

?4)*/')(!-/(0.*X/-!4X,D/I!H4)4!4./!E*D/'!4(!2/4'!�!89#!V,.!/401!E.,+?6!�?�bIb<!&8*!B7"6!

�?�bIb<!&8*!F%H6!v.+(s45`d455*(!)/()I!

!

'

'



$3(+5)4)(!

!

;l!

!

'

E$?>%&'X<'"22+',?1/',)Z?*'E!,V!F%H!4'-!vR$!RV1!0/55(I!'

KPL!$/?./(/')4)*D/!-,)!?5,)!(1,g*'E!E4)*'E!().4)/EZ!,V!2/2,.Z!cBHmyBHm<$L`f!R`0/55(6!

RV1! 0/55(! cBHmyBHm<$L`BtB$<yf! cR,?! ?4'/5f! 4'-! RV1! (+X(/)(&! RV1An! cBB$pyBtB$lf6!

RV1@! cBB$p`BtB$l`f! 4'-! RV1A! cBB$p`BtB$lyf! c%,)),2! ?4'/5fI! K+J!L! O.,?,.)*,'! c%f!

4'-! '+2X/.! cBf! ,V! 2/2,.Z! BHm! 0/55(! cBHm<$L`! 0/55(f! *'! BHmy! 0/55(I! cH`9f! K@J)L!

O.,?,.)*,'! cHf! 4'-! '+2X/.! c9f! ,V! RV1! cBHm<$L`BtB$<y! 0/55(f! *'! BHmy! 0/55(I! KEJ]L!

O.,?,.)*,'! ,V! RV1A! cBB$p`BtB$ly! 0/55(f! cJf6! RV1@! cBB$p`BtB$l`f! cSf! 4'-! RV1An!

cBB$pyBtB$l`f!cFf!*'!BHmy!0/55(I!H4)4!4./!E*D/'!4(!2/4'!�!89#!V,.!/401!E.,+?!cBRNLm`

"E! '�! Ab6! B7"! '�o6! F%H! '�Abf6! �?�bIb<! &8*! B7"6! �?�bIb<! &8*! F%H6! v.+(s45`d455*(! )/()!

c%6H6J6S6Ff!,.!#4''!d1*)'/Z!)/()!cB!4'-!9fI!

!

E$?>%&'h<'#4.s/.(!,V!40)*D4)*,'!,V!F%H!4'-!vR$!RV1!0/55(I!

OHA6!"BQ86!4'-!BH@o!/T?./((*,'!g/./!()+-*/-!,'!E4)/-!RV1!cBHmyBHm<$L`BtB$<yf!XZ!

V5,g`0Z),2/).ZI!KPJ+L!H,)(!?5,)(!4./!(1,g'!V,.!J5+,./(0/'0/!#*'+(!Q'/!cJ#Qf!4'-!,'/!

./?./(/')4)*D/! ,V!vR$! )./4)/-!g*)1! B7"! 4'-! 4',)1/.!g*)1! BRNLm`"EI! K!J@L! O.,?,.)*,'!

cBf! 4'-! '+2X/.! cHf! ,V! 40)*D4)/-! "BQ8y! RV1! *'! BHmy0/55(I! K)JEL! O.,?,.)*,'! c9f! 4'-!

'+2X/.!cJf!,V!40)*D4)/-!OHAy"BQ8y!RV1!*'!BHmy!0/55(I!KcJ]L!O.,?,.)*,'!,V!"BQ8y!RV1!cSf!

,.!OHAy"BQ8y!RV1!cFf!*'!RV1I!H4)4!4./!E*D/'!4(!2/4'!�!89#!V,.!/401!E.,+?!cBRNLm`"E!

'�p6!B7"!'�p6!F%H!'�pf6!�?�bIb<!&8*!B7"6!�?�bIb<!&8*!F%H6!v.+(s45`d455*(!)/()!cH6J6Sf!,.!

#4''!d1*)'/Z!)/()!cB696FfI!

'

'

'

'

'

'
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!

;m!

!

-#M"&'F<'!"$6$3#"'#61'1&=2?%#;.$3'3.#%#34&%$04$3'2H'i-,'

!

CNI CTLA4-Ig p-value

Patients (n) 12 10

Demography

  Recipient age at the time of follow-up (year) 64 ± 3 65 ± 4 0.9

  Sex (M/F) 5/7 6/4 0.7

  Donor age (year) 50 ± 5 54 ± 4 1

  Living/cadaveric donor 1 / 11 0 / 10

  HLA A-B-DR incompatibilities 3 ± 0.4 3 ± 0.4 1

Time after transplantation, years 11.2 ± 1 10.6 ± 0.7 0.85

Primary renal disease, n (%) 0.2

  Immunological (a) 2 (17) 5 (50)

  Non Immunological (b) 10 (83) 5 (50)

Immunosuppressive treatment, n (%)

  CTLA4-Ig 0 10 (100) <0.0001

  CNI 12 (100) 0 <0.0001

    Tacrolimus 9 (75) 0

    Cyclosporine A 3 (25) 0

  Steroid 10 (83) 9 (90) 1

  MPA 12 (100) 10 (100) 1

Episode of biopsy proven acute rejection, n (%) 1 (8) 1 (10) 1

Biological data 

  Glomerular filtration rate (ml/min/1,73m2) 60 ± 5 65 ± 4 0.4

  Proteinuria (g/24h) 0.1 ± 0.02 0.1 ± 0.06 0.06

  DSA score 4 (MFI< 1100), n (%) 4 (33) 3 (30) 1

    MFI, mean +/- SEM 803 +/- 80 935 +/- 127 0.4

Data are presented as mean ± SEM or n (%), unless otherwise indicated 

GFR was estimated according to MDRD formula

(a) immunological renal diseases include IgA nephropathy, Wegener granulomatosis

(b) Non immunological diseases include, uropathy, nephroangiosclerosis,

autosomal dominant polycystic kidney disease, diabetic nephropathy and tubulo-interstitial disease 

p value was calculated by two-tailed Mann Whitney test or Fischer's exact test

Demographic and transplant characteristics
KTR



$3(+5)4)(!
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!

-#M"&'V<':>==#%C'2H'$==>62"2?$3#"'3.#%#34&%$04$30'2H'i-,'

!

!

H4)4!4./!?./(/')/-!4(!2/4'!�!89#I!

!

CNI CTLA4-Ig p

Number of lymphocytes             1858 ± 178 1448 ± 282 0.15

(Number per  mm3)

CD4+ proportion             46.5 ± 2.6 42.6 ± 3.8 0.8

(% in lymphocytes)

Number of CD4+             849 ± 107 624 ± 147 0.07

(Number per  mm3)

CD4+CD45RA-

 proportion             52 ± 7 40 ± 5 0.35

(% in lymphocytes)

Number of

 CD4+CD45RA-             425 ± 62 231 ± 49 0.01

(Number per  mm3)

CD19+ proportion             6.6 ± 1 5.2 ± 1.2 0.35

(% in lymphocytes)

Number of CD19+             123 ± 19 100 ± 52 0.03

(Number per  mm3)

KTR
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!

:>;;"&=&64#"'Q#4&%$#"'

:>;;"&=&64#"'H$?>%&0''

:>;;"&=&64#"'E$?>%&'F<'B14.40)/.*()*0(!,V!()*2+54)/-!%!0/55(!*'!)1/!?./(/'0/!,.!4X(/'0/!

,V!BRNLm`"E!4V)/.!40)*D4)*,'I!'

%!0/55(!g/./! 0+5)+./-!g*)1!BHmbN!4'-! "N`@A! ()*2+54)*,'! V,.!<!-4Z(! *'! )1/!?./(/'0/!,.!

4X(/'0/!,V!BRNLm`"EI!KPL!#,.)45*)Z!,V!%!0/55(!g4(!',)!2,-*V*/-!XZ!BRNLm`"E!4-W+'0)*,'!

c'�@bfI! K+L! 8*2*54.! ?.,?,.)*,'! ,V! 2/2,.Z! %! 0/55(! cBHA;yBH@nyBHlo`f! c'�@<f! *'!

?./(/'0/!,.! 4X(/'0/!,V! BRNLm`"EI! K!L! $/?./(/')4)*D/!-,)!?5,)! ,V! 0/55! ?.,5*V/.4)*,'!-Z/!

cBOHf! -*5+)*,'! *'! ?54(24X54()(I! K@L! 9>+45! ?.,?,.)*,'! ,V! ?.,5*V/.4)*D/! ?54(24X54()(!

cBHA;5,BH@n1*BHlo1*BOH5,f!c'�Abf!g/./!,X(/.D/-!*'!)1/!?./(/'0/!,.!4X(/'0/!,V!BRNLm`

"EI!!

:>;;"&=&64#"'E$?>%&':V<'"'-+0)*,'!,V!BHob!4'-!BHop!/T?./((*,'!,'!()*2+54)/-!%!0/55(6!

400,.-*'E!),!/VV/0),.!%!0/55(!(+X(/)(I!

%! 0/55(!g/./! 0+5)+./-!g*)1! ,.!g*)1,+)! BHmbN! 4'-! "N`@A! ()*2+54)*,'! V,.! <! -4Z(! *'! )1/!

4X(/'0/! ,V! BRNLm`"EI! KPJ+L! "'0./4(/-! ?.,?,.)*,'! ,V! BHoby! cLf! c'�nf! 4'-! BHopy! c%f!

c'�nf!%!0/55(!*'!()*2+54)/-!%!0/55(I!K!J@L!O.,?,.)*,'!cBf!4'-!#J"!cHf!,V!BHob!4'-!BHop!%!

0/55(! c'�nf!D4.*/-!400,.-*'E! ),!/VV/0),.!%! 0/55(! (+X(/)(! c'*"*! ?54(24X54()(!,.!2/2,.Z!%!

0/55(fI' K)L! $/?./(/')4)*D/! -,)! ?5,)! (1,g*'E! E4)*'E! ().4)/EZ! ,V! BHop! 4'-! BHob! ,'!

+'()*2+54)/-! ,.! ()*2+54)/-!%! 0/55(!g*)1! ,.!g*)1,+)! BRNLm`"E! V.,2! 4!F%HI! �?�bIb<! &8*!

+'()*2+54)/-6!�?�bIb<!2/2,.Z!%!0/55(!&8*!?54(24X54()(6!d*50,T,'!24)01/-`?4*.(!(*E'/-!

.4's!)/()!cL!4'-!%f!,.!#4''!d1*)'/Z!cB!4'-!HfI'

!2=;"&4&'=&4.210''

!>"4>%&'2H'+'3&""0!!

J5,g! 0Z),2/).Z! 4'45Z(*(! ,V! *(,54)/-! %! 0/55(! (1,g/-! 4!2/4'! c�! 89#f! ?+.*)Z! ,V! ;oI@|!

c�bIm<6!7�ApfI!%!0/55(!g/./!0+5)+./-!*'!;p`g/55!?54)/(!cATAb<!?/.!g/55r@bb�5!2/-*+2f!4)!

ln�B!*'!4!1+2*-*V*/-!<|!BQ@! *'0+X4),.6!*'!4!0+5)+./!2/-*+2!0,'(*()*'E!,V!$O#"!Apmby!

S5+)424T! (+??5/2/')/-! g*)1! Ab|! V/)45! X,D*'/! (/.+2! cJB8f6! Abb! ":r25! ?/'*0*55*'6!

Abb2Er25! ()./?),2Z0*'! cN*V/! R/01',5,E*/(6! B4.5(X4-6! BLf6! <2#! F9O98! cN*V/!
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R/01',5,E*/(a!R1/.2,!J*(1/.!80*/')*V*0f6!�!<b�#!%`2/.04?),/)14',5!c8*E24`L5-.*016!8)I!

N,+*(6! #QfI! R1/Z! g/./! ()*2+54)/-! *'! )1/! ?./(/'0/! ,V! Abb'Er25! (,5+X5/! ./0,2X*'4')!

#/E4! BHmbN! c9'j,! N*V/! 80*/'0/(6! J4.2*'E-45/6! 7kf! 4'-! <b'Er25! "N`@A! cLVVZ2/).*T!

/%*,(0*/'0/fI!R1/!01,*0/!,V!BRNLm`"E!0,'0/').4)*,'(!g4(!X4(/-!,'!)1/!.4'E/!?./D*,+(5Z!

./?,.)/-!*'!(*2*54.!*'!D*).,!0+5)+./6!45X/*)!,'!R!,.!HB!0/55!./(?,'(/(@bI!

!

E"2g'3C42=&4%C'

J,.! )1/! 4'45Z(*(! ,V! %! 0/55! (+X?,?+54)*,'(! 4'-! 40)*D4)*,'! 24.s/.(6! )1/! 2,',05,'45!

4')*X,-*/(!+(/-!g/./!BHA;! c05,'/!F"%A;f6!BH@m! c#N<f6!BHlo! cF%`nf6!BHob! cNlbn`mf6!

BHA<@!c%7"lf6!BH@nm!c#"FAf6!BH@o!cN@;lf6!BH@po!cAABAf!V.,2!%H!X*,(0*/'0/(6!BH@n!

cALmBH@nf!V.,2!%/0s24'!4'-!B,+5)/.6!"E#!c8L`HLmf!V.,2!9X*,(0*/'0/(6!BHop!cJ#;<f6!

BH@n<!c#"FA@f!V.,2!#*5)/'Z*6!BH@n;!c05,'/!9FA@f!V.,2!%*,5/E/'-I!

B/55!D*4X*5*)Z!g4(!4((/((/-!g*)1!nLLH!c%H!X*,(0*/'0/(f!,.!4!D*4X*5*)Z!-Z/!c9`X*,(0*/'0/!

./V!p<`boppf!()4*'*'EI!")!*(!g,.)1!2/')*,'*'E!)14)!BHly!0,')42*'4)*,'!./?./(/')/-!5/((!

)14'!bIl|!,V!)1/!),)45!5Z2?1,0Z)/(!*'!)1/!0+5)+./!4)!-4Z!<I!

!

s&04&%6'+"24'P6#"C0$0'2H';>%$H$&1'+'3&""0I'

O.,)/*'! 0,'0/').4)*,'! ,V! g1,5/`0/55! /T).40)(! g4(! /D45+4)/-! +(*'E! )1/! %.4-V,.-! 4((4ZI!

NZ(4)/(! g/./! 2*T/-! g*)1! ./-+0*'E! (42?5/! X+VV/.! cN4/225*f! V,.! /5/0).,?1,./(*(! 4'-!

(+X(/>+/')5Z!).4'(V/../-!,'!'*).,0/55+5,(/!2/2X.4'/(!cL2/.(1426!S9!F/45)104./!N*V/!

80*/'0/(fI!9>+45!5,4-*'E!c@b�Ef!g4(!D/.*V*/-!+(*'E!O,'0/4+!./-!(,5+)*,'I!LV)/.!X5,0s*'E!

g*)1!<|!','`V4)!2*5s!R%8rR!cbIb<#!R.*(6!A<b2#!74B56!bIb<|!Rg//'`@bf6!2/2X.4'/(!

g/./! ?.,X/-! g*)1! 4')*`BHop! cLX042f6! 4')*`%5*2?`A! c/X*,(0*/'0/f6! 4')*`t%OA(! c0/55`

(*E'45*'Ef! 4'-! 4')*`)+X+5*'! cLX042f! 4')*X,-*/(I! LV)/.! 4??.,?.*4)/! (/0,'-4.Z! 4')*X,-Z!

*'0+X4)*,'! c4')*`.4)!F$O6! 4')*`.4XX*)!F$O6! ,.! 4')*`2,+(/!F$O6! A&@bbb6! B/55! 8*E'45*'Ef6!

*22+',-/)/0)*,'!g4(!?/.V,.2/-!+(*'E!4'!9BN!s*)!cH*4E,2*0(f!4'-!X4'-(!g/./!./D/45/-!

g*)1! J+(*,'`8N! "24E*'E! (Z()/2! cM*5X/.! N,+.24)f! 4'-! J+(*,'! (,V)g4./I! H/'(*),2/).Z!
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!
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BHm<$L6! BtB$<6! BHA;6! BH@n6! BHlo! c%H! %*,(0*/'0/(f! 4'-! L>+4! N*D/! H/4-! cN*V/!

R/01',5,E*/(fI!%5,,-!RV1!cBHlyBHmyBHm<$L`BtB$<yOHAyf!4'-!2/2,.Z!%!0/55(!cBHl`
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4!?+.*)Z!}!;<|I!
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$O#"!c(+??5/2/')/-!g*)1!<|!V/)45!X,D*'/!(/.+2!cJB8f6!Abb!":r25!?/'*0*55*'6!Abb2Er25!

()./?),2Z0*'!cN*V/!R/01',5,E*/(6!B4.5(X4-6!BLf6!<2#!F9O98!cN*V/!R/01',5,E*/(a!R1/.2,!

J*(1/.! 80*/')*V*0f6! A2#! (,-*+2! ?Z.+D4)/! cS*X0,a! R1/.2,! J*(1/.! 80*/')*V*0f! 4'-! #9#!

79LL! At! cS*X0,a! R1/.2,! J*(1/.! 80*/')*V*0f! g*)1! /'-,),T*'`./-+0/-! ()4?1Z5,0,0045!

/')/.,),T*'!%!c89%f!cAbb!'Er25a!8*E24ffI!

LV)/.!0,`0+5)+./6!0/55(!g/./!()4*'/-!4)!-4Z!<!g*)1!4')*`BtB$<!c$Jo%@f6!4')*`BH@Ab!clJ;f6!

4')*`BHl! c:BFRAf6! 4')*`BHA;! cF"%A;f6! 4')*`"EH! c"Lp`@f6! 4')*`BH@no! cHt@;f6! 4')*`lpb!

cAnLA@f! c%H! %*,(0*/'0/(f6! 4')*`BHm! c$OL`Rmf6! 4')*`OHA! c9FA@f6! 4')*`BH@n<! c#"FA@f6!

4')*`BH@nm! c#"FAf! c%*,5/E/'-f6! 4')*`BHlo! cF"R@f! c9`X*,(0*/'0/f6! 4'-!L>+4!N*D/!H/4-!

cN*V/!)/01',5,E*/(fI!!
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*==>62;.&624C;$6?'2H'M"221'+'3&""0'#61'-H.I'

%! 0/55(! 4'-! RV1! (+X(/)(! g/./! 014.40)/.*j/-! V.,2! V./(15Z! *(,54)/-! O%#B(! XZ! V5,g!

0Z),2/).Z! c%H! B4'),! ""f! g*)1! )1/! V,55,g*'E! 4')*`1+24'! 4')*X,-*/(&! 4')*`BHA;! c05,'/!

F"%A;f6! 4')*`BH@m! c#N<f6! 4')*`BHlo! cF%`nf6! 4')*`BHob! cNlbn`mf6! 4')*`BHl! c:BFRAf6!

4')*`BHm!c$OL`Rmf6!4')*`BHm<$L!cRpHAAf6!4')*`BtB$<!c$Jo%@f6!4')*`BH@nm!c#"FAf6!4'-!

4')*`BH@no! c"8Llf! V.,2! %H! X*,(0*/'0/(6! 4')*`BH@n! cALmBH@nf! V.,2! %/0s24'! 4'-!

B,+5)/.6!4')*`"EH!c"L`p@f6!4')*`"E#!c8L`HLmf!V.,2!9X*,(0*/'0/(6!4')*`BHop!cJ#;<f6!4')*`

BHA;n! c$9L! Abof6! 4')*`BtB$<! c$9LAblf6! 4')*`BB$p! c$9LA;bf6! 4'-! 4')*`BtB$l! c$9L!

@l@f! V.,2! #*5)/'Z*6! 4')*`BH@n;! c9FA@f6! BHm! c$OL`Rmf! V.,2! %*,5/E/'-I!
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"5!/()!Y!?.3(/')!X*/'!3)4X5*!>+/!5/(!H8L!0,'()*)+/')!5/(!V40)/+.(!-3)/.2*'4')(!/((/')*/5(!

-/! 54! (+.D/'+/! -/(! 3DU'/2/')(! 1+2,.4+T! 4*E+(! /)! 01.,'*>+/! 4?.U(! ).4'(?54')4)*,'!

.3'45/!/)!-+!-/D/'*.!Y!5,'E!)/.2/!-/(!E./VV,'(I!

O.3D/'*.!5/+.!4??4.*)*,'!/()!-,'0!-/D/'+!+'!/'W/+!24W/+.6!/)!5,'E)/2?(!(,+(!3D45+36!-/(!

().4)3E*/(! *22+',(+??./((*D/(! *'*)*45/2/')! 354X,.3/(! ?,+.! 0,').G5/.! -/! 24'*U./!

,?)*245!5/(!.3?,'(/(!Y!23-*4)*,'!0/55+54*./I!!

"5!/()!-,'0!?.*2,.-*45!-/!0,2?./'-./!?4.!>+/5(!2304'*(2/(! 5/(!-*VV3./')(! ).4*)/2/')(!

*22+',(+??./((/+.(!0,').G5/')!54!.3?,'(/!1+2,.45/I!!

H4'(!0/!0,')/T)/6!',+(!',+(!(,22/(! *')3./((3(!4+T!2304'*(2/(!-C40)*,'!-+!BRNLm`"E!

04.! 5/(! ?4)*/')(! ).4'(?54')3(! .3'4+T! ).4*)3(! ?4.! %/54)40/?)! cBRNLm`"Ef! -3D/5,??/')!

2,*'(!-/!H8L!0,2?4.4)*D/2/')!4+T!?4)*/')(!).4*)3(!?4.!4')*`0450*'/+.*'/(I!7,+(!4D,'(!

?.3454X5/2/')!2,').3!>+/!5/!.3?/.),*./!-/!5/+.!N%!0*.0+54')(!3)4*)!-*VV3./')I!B/!.3(+5)4)!

(+EEU./!-/(!2304'*(2/(!*'3-*)(!-/!0,').G5/!-/!54!.3?,'(/!1+2,.45/!?4.!5/!BRNLm`"EI!L!

0/! W,+.6! 0/(! 2304'*(2/(! '/! (,')! ),+W,+.(! ?4(! 35+0*-3(! cJ,.-6! @bApa! F/1/.! 4'-!

#4.s24''6!@bApa!vg+'!/)!45I6!@bAnfI!!

N/(!.3(+5)4)(!-/!0/!).4D4*5!-/!)1U(/!(+EEU./')!>+/! 5/!BRNLm`"E!0,').G5/!/VV*040/2/')! 54!

.3?,'(/! %! /'! 4E*((4')! /'! ?4.455U5/! (+.! -/+T! V,'0)*,'(! ?.*2,.-*45/(! -/(! N%I! L*'(*! 5/!

BRNLm`"E! .3-+*.4*)! c*f! 54! 04?40*)3! -/(! ?54(24X54()/(! Y! (30.3)/.! -/(! 4')*0,.?(6! D*4! +'/!

40)*,'!-*./0)/!/)!c**f!5/(!V,'0)*,'(!()*2+54')/(`?.3(/')4).*0/(!-C4')*EU'/!-/(!N%!D*(!Y!D*(!

-/(!RJF6!-4'(!5/(!BSI!

7,+(! (+EE3.,'(! -/! ?5+(! >+C4E*.! (+.! 5C+'/! -/(! 2,530+5/(! -/! 0,`()*2+54)*,'! 4X,+)*)! Y!

-3V*'*.!+'!',+D/5!3)4)!-C3>+*5*X./!/')./!5/(!-*VV3./')(!?4.)/'4*./(!-/!0/))/!V42*55/I!L*'(*!

5C/VV/)! X*,5,E*>+/! -+! BRNLm`"E! ?,+..4*)! _)./! 54! .3(+5)4')/! -/(! 2,-*V*04)*,'(! -/! 0/(!

-*VV3./')/(!D,*/(!-/!(*E'45*(4)*,'I!

9'V*'! ',(! .3(+5)4)(! 2*(! /'! ?4.455U5/! 4D/0! 0/+T! -/(! ?4)*/')(! ).4'(?54')3(! ),53.4')(!

,?3.4)*,''/5(!(/2X5/')!(+EE3./.!>+/!54!0,554X,.4)*,'!RJF`N%!/()!+'/!3)4?/!053!Y!0*X5/.!

?,+.!+'!0,').G5/!/VV*040/!-/!54!.3?,'(/!1+2,.45/I!!
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9'! /VV/)! ',+(! 2,').,'(! cV*E+./! A! /)! @! -/! 5C4.)*05/! (,+2*(f! >+/! 5/! BRNLm`"E! ! 2,-+5/!

-*./0)/2/')!54!.3?,'(/!1+2,.45/!-/(!N%!40)*D3(!*'!D*).,6!(4'(!*')/.D/')*,'!-/(!NRI!!

E? **-&)"*2:*D>&'(*5:*#>564"*5M2%(&=2(&>'*&'*=&($>*

!

N/!2,-U5/!-C40)*D4)*,'! *'!D*).,!>+/!',+(!4D,'(!2*(! 4+!?,*')!2*2/! 5C40)*D4)*,'! *'-+*)/!

?4.!5/(!RJF!-4'(!5/(!BSI!7,+(!4D,'(!3D45+3!5/(!0,'(3>+/'0/(!-/!-*VV3./')(!?.,),0,5/(!-/!

()*2+54)*,'6! 4((,0*4')! BHmb6! "N@A! 4D/0! ,+! (4'(! "Nm! /)! ()*2+54)*,'! -+! %B$6! (+.! 54!

2,.)45*)36! 54!?.,5*V3.4)*,'!/)! 54!-*VV3./'0*4)*,'!-/(!N%!/'!?54(24X54()/(!4*'(*!>+/!(+.!54!

>+4')*)3!/)! 54!'4)+./!-/(!*22+',E5,X+5*'/(!c"Ef!(30.3)3/(I!L+T!)/.2/(!-/!0/(!2*(/(!4+!

?,*')! ?.35*2*'4*./(6! ',+(! 4D,'(! 0,'05+! >+C+'/! ()*2+54)*,'! ?4.! BHmb! /)! "N@A6!

./?.3(/')4')!5/(!@!?.*'0*?4+T!(*E'4+T!-35*D.3(!'$#&'&%!-4'(!5/(!BS!?4.!5/(!RJF!cL.2*)4E/!

/)!45I6!A;;@a!B.,))Z6!@bAAa!9))*'E/.!/)!45I6!@bb<a!S,,-!/)!45I6!@bbpa!v+.,(4s*!/)!45I6!@bA<f!

3)4*/')! 0,13./')(! /)! 0,2?4)*X5/(! '$# &'()%! ?+*(>+C*5(!?/.2/))4*/')! 5C*'-+0)*,'!-/(!N%!/'!

?54(24X54()/(I!!

HC+'!?,*')!-/!D+/!23)1,-,5,E*>+/6! *5!/()! *2?,.)4')!-/!(*E'45/.!>+/!',+(!4D,'(!).*3!5/(!

N%! E.\0/! Y! +'/! (35/0)*,'! '3E4)*D/! ?4.! X*55/(! 24E'3)*>+/(! ?/.2/))4')! c*f! -/! ',+(!

4VV.4'01*.!-C+'/!3D/')+/55/! *'V5+/'0/! !-/! 54!24'*?+54)*,'!-+!0,`.30/?)/+.!BHA;! !,+!-+!

BH@b6! /)! c**f! -C,X)/'*.!+'/!/T0/55/')/!?+./)3! Y! Pb!-/(!N%! c;o|!/'!2,Z/''/f! 4D/0!+'/!

0,')42*'4)*,'! 2*'*2/! ?4.! -/(! BHly! c�! b6l|fI! B/))/! /T0/55/')/! ?+./)3! ?/.2/)!

-C4)).*X+/.!5/(!/VV/)(!0,'()4)3(!*'!D*).,!Y!+'/!40)*,'!*'-3?/'-4')/!-/(!NRI!

I? .%(&>'*5&$"%("*A*'2(:$"*"(*%&34"*

!

N4!?.3(/'0/!-/!BRNLm`"E!2,-*V*/!54!.3?,'(/!1+2,.45/!'$#&'()%!-/(!N%!?+.*V*3(!40)*D3(I!!

N/! BRNLm`"E! -*2*'+/! 2,-/()/2/')! c-/! 5C,.-./! -/! Ab|f! 24*(! (*E'*V*04)*D/2/')! 54!

-*VV3./'0*4)*,'!-/(!N%!40)*D3(!/'!?54(24X54()/(I!!
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3D45+4')! 54! (30.3)*,'! -C"EI! 7,+(! 4D,'(! '34'2,*'(! 3)3! 5*2*)3! -4'(! 5C4'45Z(/! -/(!
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0,2?4.4)*D/2/')! 4+! -*45,E+/! RJF! 4D/0! 5/(! ]!N%! (?/0)4)/+.(rXZ()4'-/.!^! ','!

(?30*V*>+/(I!

c0f 8+.!54!2,-+54)*,'!-/!54!-*().*X+)*,'!-/(!2,530+5/(!-/!0,`()*2+54)*,'I!9'!/VV/)6! *5!

/()! ?,((*X5/! >+C/'! -/1,.(! -+! X5,04E/! -/! 54! (*E'45*(4)*,'! -+! BH@o6! 5C40)*,'! -+!

BRNLm`"E! (+.! 5C1,23,()4(*/! -/(! RJF! V4((/! *')/.D/'*.! -C4+)./(! ?4.)/'4*./(I! "5!

(/.4*)!',)422/')!*2?,.)4')!-C3D45+/.!5C*2?40)!-/!54!D,*/!OHArOHNA!(+.!5C40)*,'!

-+!BRNLm`"E!c0V!J*E+./!AlfI!!

!

I? !T4"*5"*42*%>4423>$2(&>'*1XJF7G*52')*4M<(234&))"#"'(*5")*$<D>')")*

H:#>$24")*

!

7,+(!4D,'(!/'(+*)/!(,+14*)3!3)+-*/.! 5/(!0,'(3>+/'0/(!-C+'!X5,04E/!-/! 5C40)*D4)*,'!-/(!

RJF!?4.!5/!BRNLm`"E!-4'(!54!(Z'4?(/!RJF`N%!(+.!54!.3?,'(/!1+2,.45/I!

H4'(!',)./!2,-U5/!-/!0,`0+5)+./!*'!D*).,6!54!V.3>+/'0/!-/(!?54(24X54()/(!',.245/2/')!

*'-+*)(!-4'(!5/(!(+*)/(!-C+'/!0,554X,.4)*,'!RJF`N%!/VV*040/!/()!-*2*'+3/!?4.!5/!BRNLm`"EI!

H/! ?5+(! 5/(! V.3>+/'0/(! ./(?/0)*D/(! -/(! N%! /VV/0)/+.(6! N%! 232,*./(! /)! ?54(24X54()/(!

0*.0+54')(!-/(!?4)*/')(!).4'(?54')3(!.3'4+T!).4*)3(!?4.!BRNLm`"E!(,')!(*E'*V*04)*D/2/')!

?5+(!V4*X5/(!>+/!0/55/!-/(!?4)*/')(!).4*)3(!?4.!B7"!*'!D*D,I!



H*(0+((*,'!

A@A!

!

B/(! -/+T! .3(+5)4)(! (+EEU./')! >+/! 5C*'1*X*)*,'r5/! X5,04E/! -+! -*45,E+/! RJF`N%! ?4.! 5/!

BRNLm`"E!?,+..4*)!?4.)*0*?/.!Y!5C*'1*X*)*,'!-/!54!.3?,'(/!1+2,.45/!*'!D*).,!/)!*'!D*D,!/'!

-*2*'+4')!5C*'-+0)*,'!-/!N%!/VV/0)/+.(I!!

"5!4!3)3!2,').3!-4'(!-*VV3./')(!2,-U5/(!>+/!5/!24*')*/'!-/!54!0,554X,.4)*,'!RJF`N%!/()!

D*)45! ?,+.! 5/! -3D/5,??/2/')! -C+'/! .3?,'(/! 4')*0,.?(! /VV*040/I! L*'(*6! 5C*'1*X*)*,'! -/! 54!

0,554X,.4)*,'!/')./!RJF!/)!N%!(/0,'-4*./!Y!5C4X(/'0/!-/!?.,)3*'/!8LO6!01/j!5C1,22/!/)!

01/j!54!(,+.*(6!/()!./(?,'(4X5/!-C+'!-3V*0*)!*22+'*)4*./!24W/+.!24.>+3!?4.!+'/!4X(/'0/!

-/!BS!/)!-/(!45)3.4)*,'(!-/!54!.3?,'(/!1+2,.45/6!45,.(!2_2/!>+/!5/!?.*2*'E!-/(!RJF!/()!

4((+.3!?4.!5/(!HB!-4'(!0/!2,-U5/!cB.,))Z!/)!45I6!@bbla!{*!/)!45I6!@bbof!I!!

H/! ?5+(6! -4'(! +'!2,-U5/!2+.*'! -/! .3?,'(/(! 455,E3'*>+/(6! 5C3>+*?/! -CLI! B1,'E!2,')./!

>+/! 5C*'W/0)*,'! -/! BRNLm`"E! (/?)! W,+.(! 4?.U(! 5/! 01455/'E/! 455,E3'*>+/! *'-+*)! +'!

]!0,554?(+(!^!-/(!BS!/)!+'/!-*2*'+)*,'!-/!54!(30.3)*,'!-/!H8L!45,.(!>+/!54!-*VV3./'0*4)*,'!

-/(!RJF!3)4*)!/VV/0)*D/I!B/(!.3(+5)4)(!(+EEU./')!>+/!5C*'1*X*)*,'!-/!54!0,554X,.4)*,'!RJF`

N%!?4.! 5/! BRNLm`"E!?4.)*0*?/!-4'(! 0/!2,-U5/! Y! +'/!-*2*'+)*,'!-/! 5C455,`*22+'*(4)*,'!

ck,+'E!/)!45I6!@bApfI!!!

9'V*'6! 01/j! 5C1,22/6! 5/(! .3(+5)4)(! ,X)/'+(! 01/j! ?4)*/')(! ).4'(?54')3(! /'! (*)+4)*,'! -/!

),53.4'0/!,?3.4)*,''/5(!(+EEU./')!5C*2?,.)4'0/!-+!0,').G5/!-/!0/!-*45,E+/!RJF`N%!?,+.!

5C*'1*X*)*,'! -/(! .3?,'(/(! 1+2,.45/(! /'! ).4'(?54')4)*,'I! 9'! /VV/)6! 5/! 0,')/T)/! 05*'*>+/!

01/j!0/(!?4)*/')(!/()! 5/!./V5/)!-C+'/!(*)+4)*,'!*22+',5,E*>+/!+'*>+/!4D/0!+'/!V,'0)*,'!

.3'45/! ?4.V4*)/2/')! ()4X5/! /'! 2,Z/''/! -*T! 4?.U(! 5C4.._)! -/! ),+)! ).4*)/2/')!

*22+',(+??./((/+.I!H/!?5+(6! 5C3>+*?/!-/!74')/(!4!3E45/2/')!2,').3!>+/!0/(!?4)*/')(!

'/!-3D/5,??/')!?4(!-/!H8L!0,')./!5/+.!-,''/+.!cB1/',+4.-!/)!45I6!@bApfI!H/!V4i,'!).U(!

*')3./((4')/6!0/(!?4)*/')(!?.3(/')/')!3E45/2/')!+'/!?5+(!V4*X5/!?.,?,.)*,'!/)!-/(!-3V4+)(!

V,'0)*,''/5(! -/(! RJF! 0*.0+54')(! ?4.! .4??,.)! Y! -/(! ?4)*/')(! ).4'(?54')3(! .3'4+T! 4Z4')!

+'/!V,'0)*,'!-+!E./VV,'!()4X5/!E.\0/!Y!54!?.*(/!-C4')*0450*'/+.*'/(I!

"'! D*).,6! 5/(! RJF! -/(! ?4)*/')(! ),53.4')(! ,?3.4)*,''/5(! *'-+*(/')! +'/! -*2*'+)*,'!

(*E'*V*04)*D/!-/!54!(30.3)*,'!-C"ES!5,.(!-C/T?3.*/'0/(!-/!0,`0+5)+./(!/')./!RJF!0*.0+54')(!

/)!N%!'4qV(6!4((,0*3(!Y!+'!-3V4+)!-/!(30.3)*,'!-C"N@A6!0,2?4.4)*D/2/')!Y!0/+T!-/!?4)*/')(!

).4'(?54')3(! .3'4+T! ).4*)3(! ?4.! 4')*0450*'/+.*'/(I! L! 5C*'D/.(/6! 5C4??4.*)*,'! -C+'/!

4+E2/')4)*,'! -/(! RJF! 0*.0+54')(! 5,.(! -+! (+*D*! ?.,(?/0)*V! -/! ?4)*/')(! ).4'(?54')3(!
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!

.3'4+T!()4X5/(!E.\0/!Y!+'!).4*)/2/')!*22+',(+??./((/+.!054((*>+/!?.30U-/!5C4??4.*)*,'!

-/!H8L!01/j!0/(!?4)*/')(I!

!

L*'(*! 5C/'(/2X5/!-/!0/(!.3(+5)4)(!(+EEU./! V,.)/2/')!>+/! 5/!0,').G5/!-/! 54!0,554X,.4)*,'!

/')./!RJF!/)!N%!?,+..4*)!_)./!+'/!3)4?/!?.*2,.-*45/!?,+.!4E*.!(+.!54!.3?,'(/!1+2,.45/!

455,E3'*>+/I!

!

H/!?5+(!/)!-4'(!5C1Z?,)1U(/!>+/!5/(!?13',)Z?/(!-/(!N%!/)!-/(!RJF!c,+!-+!2,*'(!5/+.!3)4)!

-C40)*D4)*,'f! 0*.0+54')(! -/(! ?4)*/')(! ).4'(?54')3(! (,')! 5/! ./V5/)! -/! 54! (Z'4?(/! RJF`N%!

-4'(! 5/(! BS! c?5+(! >+/! -/! 54! (Z'4?(/! RJF`HBf6! ',(! .3(+5)4)(! (+EEU./')! 45,.(! >+/! 5/!

).4*)/2/')! ?4.! B7"! '/!2,-*V*/! ?4(! 0/))/! 0,554X,.4)*,'! RJF`N%I! 9'! /VV/)6! 5/! ?13',)Z?/!

5Z2?1,0Z)/(!0*.0+54')(!-/(!?4)*/')(!).4'(?54')3(!).4*)3(!?4.!B7"!/()!),)45/2/')!(*2*54*./!

Y!0/5+*!-/(!-,''/+.(!(4*'(I!NC1Z?,)1U(/!-C+'!0,').G5/!5*2*)3!-/!!54!0,554X,.4)*,'!RJF`N%!

?4.!5/(!B7"!/()!/'!400,.-!4D/0!5/(!.3(+5)4)(!-/!vg+'!/)!45!-4'(!+'!2,-U5/!-/!?.*24)/(!

','!1+24*'(!E./VV3(!.3'4+TI!H4'(!0/!2,-U5/6!5/!).4*)/2/')!-C*'-+0)*,'!-3?53)4')!c4')*`

BHlf!?/.2/)!+'/!-*(?4.*)*,'! *'*)*45/!-/(!BS!-4'(! 5/(!,.E4'/(! 5Z2?1,q-/(!(/0,'-4*./(I!

L?.U(! ./0,'()*)+)*,'! 0/?/'-4')6! 45,.(! >+/! 5/(! ?.*24)/(! (,')! ).4*)3(! ?4.! 4')*`

0450*'/+.*'/(6!54!)4*55/!-/(!BS!./-/D*/')!(*2*54*./!Y!0/55/!-/(!4'*24+T!'4qV(I!H/!?5+(6!-4'(!

+'! 2,-U5/! -/! ./W/)! 4*E+! 1+2,.45! 01/j! 5/(! ?.*24)/(6! 5/(! 4+)/+.(! 2,')./')6!

0,'0,2*)422/')!Y!5C4??4.*)*,'!-/(!H8L6!+'/!4+E2/')4)*,'!-/!54!)4*55/!/)!-+!',2X./!-/!

BS6!45,.(!>+/!5/(!4'*24+T!(,')!),+W,+.(!).4*)3(!?4.!*22+',(+??./((/+.(!Y!-,(/!/VV*040/!

cvg+'! /)! 45I6! @bAnfI! 9'! ?,+((4')! 0/! .4*(,''/2/')! /'0,./! ?5+(! 5,*'6! ',+(! ?,+..*,'(!

(+EE3./.!>+CY!5C*'D/.(/6!5/!0,').G5/!*2?4.V4*)!-/!5C455,`*22+'*(4)*,'!-/(!?4)*/')(!).4*)3(!

?4.!B7"!D*/'-.4*)!-C+'/!4X(/'0/!-/!0,').G5/!/VV*040/!-/!54!0,554X,.4)*,'!RJF`N%I!!

!

"'1*X/.! 54! 0,554X,.4)*,'! RJF`N%! 4??4.4*)! -,'0! _)./! +'/! 3)4?/! ! ?.*2,.-*45/! ?,+.!

0,').G5/.! 5/(! .3?,'(/(! 1+2,.45/(! 455,E3'*>+/(I! H/(! ?/.(?/0)*D/(! )13.4?/+)*>+/(!

*'',D4')/(!?,+..4*/')!_)./!-3D/5,??3/(!?,+.!0*X5/.!(?30*V*>+/2/')!0/))/!3)4?/I!L*'(*!-/!

',+D/55/(! X*,)13.4?*/(! 0*X54')! -C4+)./(! 2,530+5/(! -/! 0,`()*2+54)*,'! (,')! /'! 0,+.(! -/!

-3D/5,??/2/')! /)! 5C*'1*X*)*,'! -/! 54! D,*/! "BQ8r"BQ8N! ?,+..4*)! 3D*-/22/')! 4D,*.! +'!

*')3._)!24W/+.I!9'!-/1,.(!-/(!).4*)/2/')(!*22+',(+??./((/+.(!054((*>+/(6!5C+)*5*(4)*,'!
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-/!2*$7L!?,+.!X5,>+/.!5C40)*D4)*,'!-/(!RJF!/)!5/!-*45,E+/!RJFrN%!/()!3D45+3/!-4'(!5/(!

2,-U5/(! /T?3.*2/')4+TI! 9'V*'! L01,+.! /)! 45! ,')! .30/22/')! (+EE3.3! >+/! 5/(! N%!

]!.3E+54)/+.(!^6!0C/()!Y!-*./!-4'(!0/))/!3)+-/!*'-+*)(!?4.!54!0,2X*'4*(,'!-/!BHmbN!/)!BOS6!

*'1*X/.4*/')!54!0,554X,.4)*,'!RJF`N%!/'!-*2*'+4')!54!-*VV3./'0*4)*,'!/'!?54(24X54()/(!/)!

54!(30.3)*,'!-C"E!-4'(!+'!2,-U5/!-/!0,`0+5)+./!RJF`N%!'4qV(!cL01,+.!/)!45I6!@bApfI!!
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L+!),)456!',(!.3(+5)4)(!(+EEU./')!-/+T!2,-/(!-C40)*,'!,.*E*'4+T!?/.2/))4')!4+!BRNLm`"E!

-/!0,').G5/.!/VV*040/2/')!5/(!.3?,'(/(!1+2,.45/(!455,E3'*>+/(I!"5!4E*.4*)!c*f!-*./0)/2/')!

(+.! 54! 04?40*)3! -/! (30.3)*,'! -C"E! -/(! N%! /VV/0)/+.(! /T?.*24')! 5/! BHop6! /)! -,'0! /'!

?4.)*0+5*/.! 5/(!?54(24X54()/(!24*(!c**f!3E45/2/')!(+.! 5/(!04?40*)3(!]!()*2+54).*0/(!^!-/(!

N%!5,.(!-/(!(Z'4?(/(!RJF`N%6!?/.2/))4')!-/!-*2*'+/.!5C40)*D4)*,'!-/(!RJF!/)!-C*'1*X/.!

54!-*VV3./'0*4)*,'!)/.2*'45/!-/(!N%!/'!./),+.I!!

B/?/'-4')6!54!0,2?.31/'(*,'!/T40)/!-/(!2304'*(2/(!(,+(`)/'-4')!5C40)*,'!-+!BRNLm`"E!

-,*)!?./'-./!/'!0,2?)/!5C*2?40)!-/(!4+)./(!2,530+5/(!-/!0,`()*2+54)*,'I!!

B/(! -/+T! 2304'*(2/(! -C40)*,'! ?/+D/')! _)./! 0,2?532/')4*./(! /)! ','! /T05+(*V(I!

H3)/.2*'/.! 5C*2?40)! -/! 54! (*E'45*(4)*,'! -*./0)/! -+! BHop! *'! D*D,! '30/((*)/.4*)! 5/!

-3D/5,??/2/')!-/!2,-U5/!E3'3)*>+/!*'',D4')!>+*!0.3/.4*)!+'/!2+)4)*,'!?,'0)+/55/!-/!

(,'!-,24*'/!*').40/55+54*./I!

9'V*'6! ',+(! (+EE3.,'(! >+/! 5/! 0,').G5/! -/! 54! 0,554X,.4)*,'! RJF`N%! (/.4*)! +'/! 3)4?/!

?.*2,.-*45/!Y! 0*X5/.!?,+.!?.3D/'*.! 5C455,*22+'*(4)*,'!FNL!/'! ).4'(?54')4)*,'!/)!?/+)`

_)./!./'V,.0/.! 5C*')3._)!?,)/')*/5!-/!0/(!2,530+5/(!-4'(!5/!0142?!-/(!?4)1,5,E*/(!4+),`

*22+'/(I!N/!-3D/5,??/2/')!-/!',+D/55/(!)13.4?*/(!0*X54')!0/))/!3)4?/!?/.2/)).4*)!45,.(!

-/! ?.3D/'*.! ?5+(! /VV*040/2/')! 5C32/.E/'0/! -/(! H8L! /)! ?/+)! _)./! 4*'(*! -C4235*,./.! 54!

(+.D*/!-/(!E./VV,'(!(+.!5/!5,'E!)/.2/I!

*

*
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L01,+.6!LI6!8*2,'6!{I6!#,1.6!LI6!83*)36!PI`JI6!k,+*',+6!OI6!%/'-4,+-6!%I6!S1/-*.46!"I6!O/.(6!PI`

QI6! 4'-! P42*'6! BI! c@bApfI! F+24'! ./E+54),.Z! %! 0/55(! 0,').,5! )1/! RJF! 0/55! ./(?,'(/I! PI!

L55/.EZ!B5*'I!"22+',5I!

L-42(6!LI%I6!d*55*42(6!#ILI6!P,'/(6!RI$I6!81*.4(+E*6!7I6!H+.1426!#I#I6!v4/016!8I#I6!d1/..Z6!

9IPI6!Q'42*6!RI6!N4'*/.6!PISI6!v,ss,6!vI9I6!/)!45I!c@bblfI!F/)/.,5,E,+(!*22+'*)Z!?.,D*-/(!4!

?,)/')!X4..*/.!),!).4'(?54')4)*,'!),5/.4'0/I!PI!B5*'I!"'D/()I!AAA6!Aoon=Ao;<I!

L12/-6! $I6! 4'-! S.4Z6! HI! cA;;pfI! "22+',5,E*045! 2/2,.Z! 4'-! ?.,)/0)*D/! *22+'*)Z&!

+'-/.()4'-*'E!)1/*.!./54)*,'I!80*/'0/!]^]6!<m=pbI!

L*X46! kI6! v,2/)4'*6! vI6! F424-4)/6! #I6! #,.*Z4246! 8I6! 84s4+/`84g4',6! LI6! R,2+.46! #I6!

N+01/6!FI6!J/15*'E6!FIPI6!B4(/554(6!$I6!v4'4E4g46!QI6!/)!45I!c@bAbfI!O./V/./')*45!5,045*j4)*,'!

,V!"ES!2/2,.Z!%!0/55(!4-W40/')!),!0,').40)/-!E/.2*'45!0/')/.(I!O.,0I!74)5I!L04-I!80*I!:I!8I!

LI!A_^6!A@A;@=A@A;nI!

L5*6!PI#I6!%,5),'6!9I#I6!%.4-5/Z6!PILI6!4'-!O/))*E./g6!SIPI!c@bAlfI!L55,./0,E'*)*,'!?4)1g4Z(!

*'!).4'(?54')!./W/0)*,'!4'-!),5/.4'0/I!R.4'(?54')4)*,'!`?6!poA=pooI!

L55/'6! BIHIBI6! L'(/56! vI#I6! N,g6! BI6! N/(5/Z6! $I6! R4242+.46! FI6! J+W**6! 7I6! 4'-! BZ()/.6! PISI!

c@bbmfI! S/.2*'45! 0/')/.! -4.s! 4'-! 5*E1)! j,'/! ,.E4'*j4)*,'! *(! 2/-*4)/-! XZ! BtB$m! 4'-!

BtB$<I!74)I!"22+',5I!M6!;ml=;<@I!

L55/'6! BIHIBI6! Qs4-46! RI6! 4'-! BZ()/.6! PISI! c@bbn4fI! S/.2*'45`0/')/.! ,.E4'*j4)*,'! 4'-!

0/55+54.!-Z'42*0(I!"22+'*)Z!]^6!A;b=@b@I!

L55/'6!BIHIBI6!Qs4-46!RI6!R4'E6!FINI6!4'-!BZ()/.6! PISI! c@bbnXfI! "24E*'E!,V!E/.2*'45!0/')/.!

(/5/0)*,'!/D/')(!-+.*'E!4VV*'*)Z!24)+.4)*,'I!80*/'0/!PAM6!<@o=<lAI!

L55/'6! $IBI6! L.2*)4E/6! $IPI6! B,'5/Z6! #I9I6! $,(/'X54))6! FI6! P/'s*'(6! 7ILI6! B,?/54'-6! 7ISI6!

%/-/556!#ILI6!9-/51,VV6!8I6!H*()/01/6!BI#I6!4'-!8*2,'/4+T6!HIvI! cA;;lfI!BHmb! 5*E4'-!E/'/!

-/V/0)(!./(?,'(*X5/!V,.!t`5*'s/-!1Z?/.`"E#!(Z'-.,2/I!80*/'0/!]M`6!;;b=;;lI!

D,'!L'-.*4'6!:IFI6!4'-!#/2?/56!RI$I!c@bblfI!F,2*'E!4'-!0/55+54.!).4VV*0!*'!5Z2?1!',-/(I!

74)I!$/DI!"22+',5I!P6!opn=onoI!

L'),*'/6!BI6!4'-!N/E/'-./6!BI!c@bAnfI!Q.E4'!R.4'(?54')4)*,'!*'!J.4'0/I!R.4'(?54')4)*,'!

A_A6!mm<=mmoI!

L.2*)4E/6! $IPI6! J4'(5,g6! dIBI6! 8).,0sX*'/6! NI6! 84),6! RILI6! B5*VV,.-6! vI7I6! #40-+VV6! %I#I6!

L'-/.(,'6! HI#I6! S*2?/56! 8IHI6! H4D*(`82*)16! RI6! 4'-!#45*(j/g(s*6! BI$I! cA;;@fI! #,5/0+54.!

4'-!X*,5,E*045!014.40)/.*j4)*,'!,V!4!2+.*'/!5*E4'-!V,.!BHmbI!74)+./!PM^6!ob=o@I!

%4''4.-6! QI6! F,.),'6! $I#I6! L55/'6! BIHIBI6! L'6! PI6! 74E4(4g46! RI6! 4'-! BZ()/.6! PISI! c@bAlfI!

S/.2*'45!0/')/.!0/').,X54()(!).4'(*)*,'!),!4!0/').,0Z)/!?1/',)Z?/!400,.-*'E!),!4!)*2/-!

?.,E.42!4'-!-/?/'-!,'!)1/!-4.s!j,'/!V,.!/VV/0)*D/!(/5/0)*,'I!"22+'*)Z!P`6!;A@=;@mI!

%4.`Q.6! LI6! Q5*D/*.46! 9I#I6! L'-/.(,'6! HI9I6! v.*/E/.6! PI"I6! H+--Z6! #I6! QCB,'',.6! vIBI6! 4'-!
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F4V5/.6!HILI!c@bbAfI!"22+',5,E*045!2/2,.Z&!0,').*X+)*,'!,V!2/2,.Z!%!0/55(!/T?./((*'E!

0,()*2+54),.Z!2,5/0+5/(!*'!)1/!./()*'E!()4)/I!PI!"22+',5I!A?^6!<pp;=<pnnI!

%4..*'E),'6!$ILI6!O,j-'Z4s,D46!QI6!K4V4.*6!#I$I6!%/'W42*'6!BIHI6!4'-!B4..,556!#IBI!c@bb@fI!%!

5Z2?1,0Z)/!2/2,.Z&! .,5/! ,V! ().,245! 0/55! 0,2?5/2/')! 4'-! J0E4224$""%! ./0/?),.(I! PI!

9T?I!#/-I!A`?6!AAo;=AA;;I!

%4..Z6!#I6!4'-!%5/40s5/Z6!$IBI! c@bb@fI!BZ),),T*0!R! 5Z2?1,0Z)/(&!455! .,4-(! 5/4-!),!-/4)1I!

74)I!$/DI!"22+',5I!]6!mbA=mb;I!

%4+2W,14''6! HI6! O./*)/6! 8I6! $/X,5-*6! LI6! $,'01*6! JI6! L'(/56! vI#I6! N4'j4D/001*46! LI6! 4'-!

8455+(),6! JI! c@bAlfI! O/.(*()/')! 4')*E/'! 4'-! E/.2*'45! 0/')/.! %! 0/55(! (+()4*'! R! V,55*0+54.!

1/5?/.!0/55!./(?,'(/(!4'-!?1/',)Z?/I!"22+'*)Z!PJ6!<;p=pb<I!

%354'E/.6!8I6!4'-!B.,))Z6!8I!c@bApfI!H4'0/(!g*)1!0Z),s*'/(6!V/4)+.*'E!RJF!0/55(6!"N`@A6!"N`m!

4'-!%!0/55(I!74)I!"22+',5I!A^6!AAl<=AAlpI!

%/5',+/6!9I6!O*15E./'6!#I6!#0S4146!RINI6!R,+E'/6!BI6!$,014)6!LI`JI6!%,((/'6!BI6!801'/*-/.6!OI6!

F+4.-6! %I6! N42X/.)6! OI`FI6! 4'-! 8*/E.*()6! BI`LI! c@bbofI! LO$"N! *(! 0.*)*045! V,.! ?54(24X54()!

(+.D*D45! *'! )1/!X,'/!24..,g!4'-!?,,.5Z!/T?./((/-!XZ!/4.5Z`5*V/!X,'/!24..,g!().,245!

0/55(I!%5,,-!AAA6!@n<<=@npmI!

%/'(,'6!#IPI6!H*55,'6!8I$I6!B4()*E5*6!9I6!S/146!$I8I6!t+6!8I6!N426!vI`OI6!4'-!7,/55/6!$IPI!c@bbofI!

B+))*'E!/-E/&! )1/!-/?/'-/'0/!,V!?54(24!0/55(!4'-! *'-/?/'-/'0/!,V!2/2,.Z!%!0/55(!,'!

%LJJ!4'-!LO$"NI!PI!"22+',5I!AJ_6!lp<<=lp<;I!

%/')/X*X/56! 8I`9I6!N,?/j6!8I6!QX/.2,(/.6!SI6! 8012*))6!7I6!#+/55/.6!BI6!F4..,-6!BI6!J54',6!9I6!

#/W*4(6! LI6! L5X./01)6! $ILI6! %54's/'(1*?6! HI6! /)! 45I! c@bAlfI! "'-+0)*,'! ,V!

"BQ8yBtB$lyBtB$<y! RF! 0/55(! 0,../54)/(! g*)1! 4')*X,-Z! ./(?,'(/(! ),! *'V5+/'j4!

D400*'4)*,'I!80*I!R.4'(5I!#/-I!M6!Anp.4l@I!

%/'j4>+/'6!NI$I6!7*01,5(,'`d/55/.6!LI6! 4'-!F45?/.*'6! PILI! cA;;mfI!R/.2*'45! 0,2?5/2/')!

?.,)/*'(!B<X`;!./5/4(/!X4(*0!V*X.,X54()!E.,g)1!V40),.!4'-!?54)/5/)`-/.*D/-!E.,g)1!V40),.!

V.,2!/'-,)1/5*45!0/55(I!PI!9T?I!#/-I!A^`6!;o<=;;@I!

%*E,)6!PI6!O*5,'6!BI6!#4)*E','6!#I6!S.,'-*'6!BI6!N/*X5/.6!BI6!L*((4)6!LI6!O*./''/6!JI6!B,1/'6!PINI6!

4'-! S.*2X/.)6! OI! c@bApfI! R.4'(0.*?),2*0! 8*E'4)+./! ,V! )1/! BH@mc1*f! BHloc1*f!

R.4'(*)*,'45! %! B/55(! L((,0*4)/-! d*)1! 4'! "22+',./E+54),.Z! O1/',)Z?/! *'! $/'45!

R.4'(?54')!$/0*?*/')(I!L2I!PI!R.4'(?54')I!!

%54*.6!OILI6!7,./�46!NIkI6!J5,./(`%,.W46!JI6!$4g5*'E(6!HIPI6! "(/'X/.E6!HILI6!91./'()/*'6!#I$I6!

4'-! #4+.*6! BI! c@bAbfI! BHA;yBH@m1*BHlo1*! %! B/55(! 9T1*X*)! $/E+54),.Z! B4?40*)Z! *'!

F/45)1Z! "'-*D*-+45(! X+)! L./! J+'0)*,'455Z! "2?4*./-! *'! 8Z()/2*0! N+?+(! 9.Z)1/24),(+(!

O4)*/')(I!"22+'*)Z!P]6!A@;=AmbI!

%5*'s6!9IPI6!N*E1)6!LI6!v455*/(6!LI6!7+))6!8INI6!F,-Es*'6!OIHI6!4'-!R4.5*'),'6!HI#I!c@bb<fI!94.5Z!

4??/4.4'0/!,V!E/.2*'45!0/')/.`-/.*D/-!2/2,.Z!%!0/55(!4'-!?54(24!0/55(! *'!X5,,-!4V)/.!

?.*24.Z!*22+'*j4)*,'I!PI!9T?I!#/-I!]_A6!<m<=<<mI!

%,+4j*j6! PI`HI6! B45X,6! 8I6! #41,`M4*554')6! #I6! 84+((*'/6! LI6! %4E,)6! #I6! %/'(+((4'6! LI6! 4'-!

#+(/))/6! OI! c@bAbfI! "N`Ab! ?.,-+0/-! XZ! 40)*D4)/-! 1+24'! %! 0/55(! ./E+54)/(! BHmy! R`0/55!
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40)*D4)*,'!*'!D*).,I!9+.I!PI!"22+',5I!C_6!@pop=@p;AI!

%.4+-/4+6!BI6!L(1),'`B1/((6!PI6!S*.456!#I6!H+E4()6!9I6!N,+*(6!8I6!O455*/.6!LI6!%.4+-6!BI6!#,./4+6!

LI6! $/'4+-*'6! vI6! 8,+5*55,+6! PI`OI6! /)! 45I! c@bbofI! B,').4()/-! X5,,-! 4'-! *').4E.4V)! ),55`5*s/!

./0/?),.! m!2$7L! ?.,V*5/(! *'! ,?/.4)*,'45! ),5/.4'0/! D/.(+(! 01.,'*0! ./W/0)*,'! *'! s*-'/Z!

).4'(?54')!./0*?*/')(I!R.4'(?54')4)*,'!J?6!Alb=AlpI!

%.4j46!JI6!H+.4'-6!#I6!H/E4+>+/6!7I6!4'-!%.,+4.-6!8I!c@bA<fI!$/E+54),.Z!R!B/55(!*'!v*-'/Z!

R.4'(?54')4)*,'&!7/g!H*./0)*,'(�!L2I!PI!R.4'(?54')I!AM6!@@oo=@lbbI!

%.4j46!JI6!%.,+4.-6!8I6!B14-X4'6!8I6!4'-!S,5-()/*'6!HI$I!c@bApfI!$,5/!,V!RN$(!4'-!HL#O(!*'!

455,E.4V)!*'V54224)*,'!4'-!).4'(?54')!,+)0,2/(I!74)I!$/DI!7/?1.,5I!A]6!@oA=@;bI!

%./''4'6!HIBI6!J54D*'6!vI6!N,g/556!PILI6!F,g4.-6!RIvI6!81/',Z6!8I6!%+.E/((6!8I6!H,54'6!8I6!v4',6!

PI#I6!#41,'6!#I6!801'*)j5/.6!#ILI6!/)!45I!cA;;;fI!L!.4'-,2*j/-6!-,+X5/`X5*'-/-!0,2?4.*(,'!

,V!R1Z2,E5,X+5*'!D/.(+(!L)E42!V,.!*'-+0)*,'!*22+',(+??./((*D/!)1/.4?Z!*'!4-+5)!./'45!

).4'(?54')!./0*?*/')(I!R.4'(?54')4)*,'!?^6!AbAA=AbAoI!

%.*'s24''6! MI6! 4'-!F/+((/.6! BIFI! cA;;lfI! R! 0/55`-/?/'-/')! -*VV/./')*4)*,'! ,V! 1+24'!%!

0/55(! *'),! "E#6! "ES6! "EL6! ,.! "E9! ?54(24! 0/55(&! 1*E1! .4)/! ,V! 4')*X,-Z! ?.,-+0)*,'! XZ! "E9!

?54(24! 0/55(6! X+)! 5*2*)/-! 05,'45! /T?4'(*,'! ,V! "E9!?./0+.(,.(I! B/55I! "22+',5I!AM]6! l@l=

ll@I!

%.,s1,V6! #I#I6! 8,55*'E/.6! FIdI6! F4E/.6! HI$I6! #+)16! %INI6! O*.(016! PIHI6! J/.'4'-/j6! NILI6!

%/55*'E1426! PI#I6! #/j.*016! PIHI6! J,5/Z6! HIOI6! HCL5/((4'-.,6! LI#I6! /)! 45I! c@bAmfI!

L')*)1Z2,0Z)/!S5,X+5*'!*(!L((,0*4)/-!g*)1!4!N,g/.!"'0*-/'0/!,V!H/!7,D,!H,',.`8?/0*V*0!

L')*X,-*/(! *'! #,-/.4)/5Z! 8/'(*)*j/-! $/'45! R.4'(?54')! $/0*?*/')(I! R.4'(?54')4)*,'! `^6!

pA@=pAnI!

%+)5/.6!PILI6!$,-/.*0s6!OI6!#+55//6!#I6!#4(,'6!PIBI6!4'-!O/D/5/.6!$IBI!c@bbmfI!J./>+/'0Z!4'-!

*2?40)! ,V! ','4-1/./'0/! ),! *22+',(+??./((4')(! 4V)/.! ./'45! ).4'(?54')4)*,'&! 4!

(Z()/24)*0!./D*/gI!R.4'(?54')4)*,'!^^6!np;=nnpI!

B42?X/556!HIPI6!v*26!BIFI6!4'-!%+)01/.6!9IBI!c@bbAfI!8/?4.4X5/!/VV/0),.!R!0/55!?,?+54)*,'(!

(?/0*45*j/-!V,.!%!0/55!1/5?!,.!)*((+/!*'V54224)*,'I!74)I!"22+',5I!]6!onp=ooAI!

B4..4(0,6! kI$I6! 4'-! %4)*()46! JIHI! c@bbnfI! %! 0/55(! 40>+*./! ?4.)*0+54)/! 4')*E/'! *'! 4!

240.,?14E/`.*01!4./4!4)!)1/!X,+'-4.Z!X/)g//'!)1/!V,55*05/!4'-!)1/!(+X04?(+54.!(*'+(!,V!

)1/!5Z2?1!',-/I!"22+'*)Z!]^6!Apb=AnAI!

B4.(/))*6!$I6!$,(4-,6!#I#I6!4'-!d4.-24''6!FI!c@bbmfI!O/.*?1/.45!-/D/5,?2/')!,V!%!0/55(!

*'!2,+(/!4'-!24'I!"22+',5I!$/DI!A`^6!An;=A;AI!

B/).+5,6! BINI6! H.*Ws,'*'E/'6! RI6! 4'-! 8401(6! HIFI! c@bA<fI! R,5/.4'0/! *'-+0)*,'! D*4! 2*T/-!

01*2/.*(2! *'! D4(0+54.*j/-! 0,2?,(*)/! 455,).4'(?54')4)*,'&! *(! *)! )*2/! V,.! 05*'*045!

4??5*04)*,'�!B+..I!Q?*'I!Q.E4'!R.4'(?54')I!]_6!pb@=pbnI!

B1/2,+'Z6! PI`#I6! 8+X/.X*/55/6! BI6! $4X4')6! #I6! K+X/.6! PI6! L5Z4'4s*4'6! #I`LI6! N/X./),'6! tI6!

B4.24E'4)6!#I6! O*'1/*.,6!7I6! N,+?Z6!LI6! M4'!F+Z/'6! PI`OI6! /)! 45I! c@bA<fI!H/!7,D,!H,',.`

8?/0*V*0! F+24'! N/+s,0Z)/! L')*E/'! L')*X,-*/(! *'! 7,'(/'(*)*j/-! v*-'/Z! R.4'(?54')!

$/0*?*/')(!LV)/.!R!B/55!#/-*4)/-!$/W/0)*,'&!R.4'(?54')4)*,'!``6!;p<=;n@I!
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B1/'6! PI6! k*'6!FI6! t+6! PI6!d4'E6!{I6! 9-/5X5+26!vINI6! 80*4224(6! $I6! 4'-! B1,'E6! LI8I! c@bAlfI!

$/D/.(*'E! /'-,E/',+(! 455,./40)*D/! %! 0/55! SB! ./(?,'(/(!g*)1! 4')*`BHA<m! ,.! BRNL`m"EI!

L2I!PI!R.4'(?54')I!AP6!@@ob=@@;@I!

B1/'6!NI6!d4'E6!RI6!K1,+6!OI6!#46!NI6!k*'6!HI6! 81/'6! PI6!#,5*'/.,6!NI6!7,j4s*6!RI6!O1*55*?(6!RI6!

:/24)(+6! 8I6! /)! 45I! c@bbpfI! RN$! /'E4E/2/')! ?./D/')(! ).4'(?54')4)*,'! ),5/.4'0/I! L2I! PI!

R.4'(?54')I!?6!@@o@=@@;AI!

B1/',+4.-6!LI6!B1/('/4+6!#I6!%+*!7E+Z/'6!NI6!N/!%,)6!8I6!B4-,+T6!#I6!H+E4()6!9I6!O4+56!BI6!

#454.-`B4()4E'/)6! 8I6! M*55/6! 8I6! S+3.*V6! OI6! /)! 45I! c@bApfI! $/'45! ,?/.4)*,'45! ),5/.4'0/! *(!

4((,0*4)/-! g*)1! 4! -/V/0)! ,V! X5,,-! RV1! 0/55(! )14)! /T1*X*)! *2?4*./-! %! 0/55! 1/5?I! L2I! PI!

R.4'(?54')I!!

B1/.+s+.*6!LI6!$,)1()/*'6!HI#I6!B54.s6!%I6!B4.)/.6!BI$I6!H4D*(,'6!LI6!F/.'4'-/j`J+/')/(6!#I6!

F/g*))6! 9I6! 8454246! LIHI6! 4'-! %4s/.6! $IPI! c@bAmfI! "22+',5,E*0! F+24'! $/'45! L55,E.4V)!

"'W+.Z!L((,0*4)/(!g*)1!4'!L5)/./-!"N`AbrR7J`!9T?./((*,'!$4)*,!*'!$/E+54),.Z!%!B/55(I! PI!

L2I!8,0I!7/?1.,5I!]M6!A<n<=A<o<I!

B1/('/4+6!#I6!#*01/56!NI6!H+E4()6!9I6!B1/',+4.-6!LI6!%4.,'6!HI6!O455*/.6!LI6!H+.4'-6!PI6!%.4j46!

JI6!S+/.*V6!OI6!N4?54+-6!HI`LI6!/)!45I!c@bA<fI!R,5/.4')!v*-'/Z!R.4'(?54')!O4)*/')(!O.,-+0/!%!

B/55(!g*)1!$/E+54),.Z!O.,?/.)*/(I!PI!L2I!8,0I!7/?1.,5I!

B1,*6! kI8I6! v4E/Z4246!$I6! 9),6!HI6! 9(0,X4.6! RIBI6! P,1'(),'6!$IPI6!#,')*0/55*6! NI6! N4,6! BI6! 4'-!

B.,))Z6! 8I! c@bAAfI! "BQ8! ./0/?),.! *'().+0)(! R! V,55*0+54.! 1/5?/.! 0/55! D/.(+(! /VV/0),.! 0/55!

-*VV/./')*4)*,'! D*4! *'-+0)*,'! ,V! )1/! ).4'(0.*?)*,'45! ./?./((,.! %05pI! "22+'*)Z!PC6! ;l@=

;mpI!

B1,*6! kI8I6! k4'E6! PILI6! k+(+V6! "I6! P,1'(),'6! $IPI6! S.//'X4+26! PI6! O/)/.(6! %I6! 4'-! B.,))Z6! 8I!

c@bAlfI!%05p!/T?./((*'E!V,55*0+54.!1/5?/.!BHm!R!0/55(!4./!V4)/!0,22*))/-!/4.5Z!4'-!14D/!

)1/!04?40*)Z!),!V,.2!2/2,.ZI!PI!"22+',5I!A`_6!mbAm=mb@pI!

B54)g,.)1Z6!#I$I6!d4)(,'6! BIPI9I6! O5,)'/s6! SI6! %4.-(5/Z6! MI6! B14+-1.Z6! LI7I6! %.4-5/Z6! PILI6!

4'-!82*)16!vISIBI!c@bb;fI!%`0/55`-/?5/)*'E!*'-+0)*,'!)1/.4?Z!4'-!40+)/!0/55+54.!./W/0)*,'I!

7I!9'E5I!PI!#/-I!P?_6!@pol=@po<I!

B,X45/-46!BI6!P,01+26!dI6!4'-!%+((5*'E/.6!#I!c@bbnfI!B,'D/.(*,'!,V!24)+./!%!0/55(!*'),!R!

0/55(!XZ!-/-*VV/./')*4)*,'!),!+'0,22*))/-!?.,E/'*),.(I!74)+./!CC`6!mnl=mnnI!

B,55*'(6! LI%I6! 801'//X/.E/.6! 9I9I6! O4(0+456! #ILI6! 84*-24'6! 8INI6! d*55*42(6! dIdI6! R,5s,VV`

$+X*'6!7I6!B,(*2*6!LI%I6!4'-!B,5D*'6!$I%I!cA;;;fI!B,2?5/2/')!40)*D4)*,'!*'!40+)/!1+2,.45!

./'45! 455,E.4V)! ./W/0)*,'&! -*4E',()*0! (*E'*V*04'0/! ,V! Bm-! -/?,(*)(! *'! ?/.*)+X+54.!

04?*554.*/(I!PI!L2I!8,0I!7/?1.,5I!PL87!A_6!@@bo=@@AmI!

B,5D*'6! $I%I6! 4'-! 82*)16! $I7I! c@bb<fI! L')*X,-Z`2/-*4)/-! ,.E4'`455,E.4V)! ./W/0)*,'I! 74)I!

$/DI!"22+',5I!M6!obn=oAnI!

B,'5,'6! RI#I6! 84/X`O4.(Z6! vI6! B,5/6! PINI6! #,)455/Xj4-/16! $I6! {+./(1*6! #I8I6! $/14s,D46! 8I6!

7/E+(6! #IBI6! B4554E14'6! BIPI6! %,5),'6! 9I#I6! %.4-5/Z6! PILI6! /)! 45I! c@bA@fI! S/.2*'45! 0/')/.!

455,4')*X,-Z! ./(?,'(/(! 4./!2/-*4)/-! /T05+(*D/5Z! XZ! *'-*./0)`?4)1g4Z! BHm! R! V,55*0+54.!

1/5?/.!0/55(I!PI!"22+',5I!AJJ6!@pml=@p<@I!
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B.4gV,.-6!LI6!#405/,-6!#I6!801+2401/.6!RI6!B,.5/))6!NI6!4'-!S.4Z6!HI!c@bbpfI!O.*24.Z!R!0/55!

/T?4'(*,'! 4'-! -*VV/./')*4)*,'! *'! D*D,! ./>+*./(! 4')*E/'! ?./(/')4)*,'! XZ! %! 0/55(I! PI!

"22+',5I!A^?6!lm;o=l<bpI!

B.,))Z6!8I!c@bAAfI!J,55*0+54.!1/5?/.!BHm!R!0/55(!cRJFfI!L''+I!$/DI!"22+',5I!]`6!p@A=pplI!

B.,))Z6! 8I! c@bAmfI! R! V,55*0+54.! 1/5?/.! 0/55! -*VV/./')*4)*,'6! V+'0)*,'6! 4'-! .,5/(! *'! -*(/4(/I!

"22+'*)Z!CA6!<@;=<m@I!

B.,))Z6! 8I6! v/.(16! 9I7I6! B4'','(6! PI6! 801g4.)jX/.E6! OINI6! 4'-! L12/-6! $I! c@bblfI! 8LO! *(!

./>+*./-!V,.!E/'/.4)*'E!5,'E`)/.2!1+2,.45!*22+'*)ZI!74)+./!C]A6!@o@=@onI!

B.,))Z6! 8I6! P,1'(),'6!$IPI6! 4'-! 801,/'X/.E/.6! 8IOI! c@bAbfI! 9VV/0),.(! 4'-!2/2,.*/(&!%05`p!

4'-!%5*2?`A!*'!R!4'-!%!5Z2?1,0Z)/!-*VV/./')*4)*,'I!74)I!"22+',5I!AA6!AAm=A@bI!

H4(6!LI6!955*(6!SI6!O4554')6!BI6!N,?/(6!LI$I6!v14''46!OI6!O/??46!HI6!B1/'6!LI6!%54*.6!OI6!H+(1/*s,6!

SI6! S*556! :I6! /)! 45I! c@bA@fI! "N`Ab`O.,-+0*'E! $/E+54),.Z! %! B/55(! *'! )1/! O4)1,E/'/(*(! ,V!

B1.,'*0!F/?4)*)*(!%!M*.+(!"'V/0)*,'I!PI!"22+',5I!AJ`6!l;@<=l;l<I!

H4+((/)6!PI!cA;<ofI!�"(,`5/+s,`4')*X,-*/(�I!L0)4!F4/24),5I!]_6!A<p=AppI!

H/! 8*5D46! 7I8I6! 4'-!v5/*'6! :I! c@bA<fI! HZ'42*0(! ,V! %! 0/55(! *'! E/.2*'45! 0/')./(I! 74)I! $/DI!

"22+',5I!AM6!Aln=AmoI!

H//'*0s6!9IvI6!B14'6!LI6!#46!BI8I6!S4)),6!HI6!801g4.)jX/.E6!OINI6!%.*'s6!$I6!4'-!R4'EZ/6!8ISI!

c@bAbfI!J,55*0+54.!1/5?/.!R!0/55!-*VV/./')*4)*,'!./>+*./(!0,')*'+,+(!4')*E/'!?./(/')4)*,'!

)14)!*(!*'-/?/'-/')!,V!+'*>+/!%!0/55!(*E'45*'EI!"22+'*)Z!PP6!@mA=@<lI!

H/5,E+6!LI6!801/X/()46!LI6!8+'6!{I6!L(01/'X./''/.6!vI6!O/.5,)6!RI6!4'-!%+((5*'E/.6!#I!c@bbpfI!

S/'/!./?./((*,'!XZ!O4T<!*'!%!0/55(!*(!/((/')*45!V,.!X5,,-!0/55!1,2/,()4(*(!4'-!*(!./D/.(/-!

*'!?54(24!0/55(I!"22+'*)Z!]C6!@p;=@oAI!

H/2?(/Z6!OIdI6!L55*(,'6!#I9I6!Lss4.4W+6!8I6!S,,-',g6!BIBI6!4'-!J/4.,'6!HIRI!cA;;pfI!Bl-!,V!

0,2?5/2/')! 4(! 4!2,5/0+54.! 4-W+D4')&! X.*-E*'E! *''4)/! 4'-! 40>+*./-! *22+'*)ZI! 80*/'0/!

]^A6!lmo=l<bI!

H/'E6! 8I6!#,,./6!HIPI6!F+4'E6!tI6! N*4'6!#I`#I6!#,1*+--*'6!#I6!M/5/-/-/,E5+6!9I6! N//6!#IvI6!

8,'4g4'/6!8I6!v*26!PI6!d4'E6!PI6!/)!45I!c@bbnfI!B+))*'E!/-E/&!).4'(?54')!),5/.4'0/!*'-+0/-!

XZ!4')*`BHm<$%!./>+*./(!%!5Z2?1,0Z)/(I!PI!"22+',5I!A^J6!pb@o=pbl@I!

H/?,*56! HI6! J5/*./6! 8I6! R./4',.6! %INI6! d/X/.6! #I6! F4.g,,-6! 7I9I6! #4.01X4's6! vINI6!

RZX+5/g*0j6! MINIPI6! 4'-! %4)*()46! JIHI! c@bbofI! BHA;! *(! /((/')*45! V,.! %! 0/55! 40)*D4)*,'! XZ!

?.,2,)*'E! %! 0/55! ./0/?),.`4')*E/'! 2*0.,05+()/.! V,.24)*,'! *'! ./(?,'(/! ),! 2/2X.4'/`

X,+'-!5*E4'-I!74)I!"22+',5I!`6!pl=n@I!

H/(04),*./6!#I6!d/55/.6!8I6!".)4'6!8I6!84.'40s*6!8I6!J/+*554.-6!PI6!8),.0s6!8I6!S+*,01,'`#4')/56!

LI6! %,+5*E4'-6! PI6! #,.45*6! LI6! B,1/'6! PI6! /)! 45I! c@bAmfI! "-/')*V*04)*,'! ,V! 4! 1+24'! (?5/'*0!

24.E*'45! j,'/! %! 0/55! ?./0+.(,.! g*)1! 7QRBF@`-/?/'-/')! -*VV/./')*4)*,'! ?.,?/.)*/(I! PI!

9T?I!#/-I!]AA6!;on=AbbbI!

H/)/*T6!BI6!L))+*5`L+-/'*(6!MI6!H+)1/Z6!LI6!O4)/Z6!7I6!#0S./E,.6!%I6!H+X,*(6!MI6!B45*E*+.*6!SI6!

S.4VV`H+X,*(6!8I6!#,./5,'6!9I6!4'-!R14+'4)6!QI!c@bAbfI!"').4E.4V)!R1An!*'V*5).4)/!?.,2,)/(!
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5Z2?1,*-!'/,E/'/(*(!4'-!14()/'(!05*'*045!01.,'*0!./W/0)*,'I!PI!"22+',5I!AJC6!<lmm=<l<AI!

H*/X,5-/.6!BILI6!%/+.(s/'(6!JIPI6!-/! P,'E6!$I7I6!v,'*'E6!$I"I6!8).+24'/6!vI6!N*'-,.V/.6!#ILI6!

M,,.1,.()6!#I6!:E+.54.6!HI6!$,(4)*6!8I6!F/0s6!LIPI$I6!/)!45I!c@bAmfI!B,2?5/2/')!*(!40)*D4)/-!

XZ!"ES!1/T42/.(!4((/2X5/-!4)!)1/!0/55!(+.V40/I!80*/'0/!PCP6!A@pb=A@plI!

H*'E6! {I6! k/+'E6! #I6! B42*.4'-6! SI6! K/'E6! {I6! Ls*X46! FI6! k4E*)46! FI6! B1454(4'*6! SI6! 84Z/E16!

#IFI6! 74W4V*4'6! 7I6! 4'-! $,)1()/*'6! HI#I! c@bAAfI! $/E+54),.Z! %! 0/55(! 4./! *-/')*V*/-! XZ!

/T?./((*,'!,V!R"#`A!4'-!04'!X/!*'-+0/-!)1.,+E1!R"#`A!5*E4)*,'!),!?.,2,)/!),5/.4'0/!*'!

2*0/I!PI!B5*'I!"'D/()I!A]A6!lpm<=lp<pI!

H*84'),6!PIOI6!%,''/V,Z6!PIkI6!S4+014)6!PIJI6!J*(01/.6!LI6!4'-!-/!84*')!%4(*5/6!SI!cA;;lfI!BHmb!

5*E4'-!2+)4)*,'(!*'!T`5*'s/-!*22+',-/V*0*/'0Z!g*)1!1Z?/.`"E#I!74)+./!P?A6!<mA=<mlI!

H,E4'6! "I6! %/.),00*6! %I6! M*52,')6! MI6! H/5X,(6! JI6!#3E./)6! PI6! 8),.0s6! 8I6! $/Z'4+-6! BI`LI6! 4'-!

d/*556!PI`BI!c@bb;fI!#+5)*?5/!54Z/.(!,V!%!0/55!2/2,.Z!g*)1!-*VV/./')!/VV/0),.!V+'0)*,'(I!74)I!

"22+',5I!A_6!A@;@=A@;;I!

H+>+/(',Z6! $IPI! c@bAmfI! FNL! /?*),?/! X4(/-! 24)01*'E! V,.! ).4'(?54')4)*,'I! R.4'(?5I!

"22+',5I!PA6!A=pI!

91.14.-)6! SI$ILI6! F*W*s4)46! LI6! v*)42+.46! FI6! Q14.46! QI6! d4'E6! PI`kI6! 4'-! B,,?/.6! #IHI!

c@bbofI!H*(0.*2*'4)*'E!E/'/!/T?./((*,'!?.,V*5/(!,V!2/2,.Z!%!0/55!(+X?,?+54)*,'(I!PI!9T?I!

#/-I!]_M6!Aobn=AoAnI!

9*'/0s/6! SI6! 8*(6! %I6! $//D/6! PI6! #/'E/56! #I6! B42?X/556! OI#I6! F*-45E,6! NISI6! v4?54'6! %I6! 4'-!

F455,.4'6!OIJI! c@bb;fI!L')*X,-Z`2/-*4)/-!2*0.,0*.0+54)*,'! *'W+.Z! *(! )1/!24W,.! 04+(/!,V!

54)/!s*-'/Z!).4'(?54')!V4*5+./I!L2I!PI!R.4'(?54')I!`6!@<@b=@<lAI!

95`K,E1XZ6!KI#I6!8)/E4556!#IHI6!N4E/.6!HIPI6!v./2/.(6!dIvI6!L2/.6!FI6!S5,,.6!PI#I6!4'-!B,(*,6!

JISI!c@bb;fI!"-/')*VZ*'E!(?/0*V*0!04+(/(!,V!s*-'/Z!455,E.4V)!5,((I!L2I!PI!R.4'(?54')I!`6!<@n=

<l<I!

9.5*016! FILI6! Q?/5j6! SI6! 4'-! F4'(/'6! PI! c@bbAfI! FNL! H7L! )Z?*'E! 4'-! ).4'(?54')4)*,'I!

"22+'*)Z!AC6!lmn=l<pI!

9))*'E/.6! $I6! 8*2(6! SIOI6! J4*.1+.()6! LI`#I6! $,XX*'(6! $I6! -4! 8*5D46! kI8I6! 8?,5(s*6! $I6! N/,'4.-6!

dIPI6!4'-!N*?(sZ6!OI9I!c@bb<fI!"N`@A!*'-+0/(!-*VV/./')*4)*,'!,V!1+24'!'4*D/!4'-!2/2,.Z!

%!0/55(!*'),!4')*X,-Z`(/0./)*'E!?54(24!0/55(I!PI!"22+',5I!A^M6!nopn=non;I!

9))*'E/.6! $I6! v+01/'6! 8I6! 4'-! N*?(sZ6! OI9I! c@bbofI! R1/! .,5/! ,V! "N`@A! *'! ./E+54)*'E! %`0/55!

V+'0)*,'!*'!1/45)1!4'-!-*(/4(/I!"22+',5I!$/DI!]]P6!pb=opI!

9D/.5Z6!#IPI6!$/X/554),6!NI#I6!F4*(016!BI9I6!Qj4g46!#I6!O4.s/.6!vI6!%.*5/Z6!vIOI6!B4).,+6!OISI6!

%,5*'6!OI6!v/'-.*0s6!dIRI6!v/'-.*0s6!8ILI6!/)!45I! c@bAlfI! "'0*-/'0/!4'-!"2?40)!,V!H/!7,D,!

H,',.`8?/0*V*0!L55,4')*X,-Z!*'!O.*24.Z!$/'45!L55,E.4V)(&!R.4'(?54')I!PI!`M6!mAb=mAnI!

J4j*55/4+6!7I6!9*(/'X.4+'6!#IHI6!#451/.X/6!NI6!9X.*E1)6! PI7I6!O,E+/`B45/Z6!$I$I6!#0F/Zj/.`

d*55*42(6! NIPI6! 4'-! #0F/Zj/.`d*55*42(6! #ISI! c@bbnfI! NZ2?1,*-! ./(/.D,*.(! ,V! 4')*E/'`

(?/0*V*0!2/2,.Z!R!1/5?/.!0/55(I!74)I!"22+',5I!J6!n<l=npAI!

J/0)/4+6!PIJI6!BG)36!SI6!4'-!73.,'6!8I!c@bbpfI!L!'/g!2/2,.Z!BH@n`"ESy!%!0/55!?,?+54)*,'!
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*'! ?/.*?1/.45! X5,,-! /T?./((*'E! MF! E/'/(! g*)1! 5,g! V./>+/'0Z! ,V! (,24)*0! 2+)4)*,'I! PI!

"22+',5I!A^^6!ln@o=lnlpI!

J5,./(`%,.W46!JI6!%,(246!LI6!7E6!HI6!$/--Z6!MI6!91./'()/*'6!#I$I6!"(/'X/.E6!HILI6!4'-!#4+.*6!

BI!c@bAlfI!BHA;y!BH@m1*BHlo1*!%!0/55(!24*')4*'!./E+54),.Z!R!0/55(!g1*5/! 5*2*)*'E!RFA!

4'-!RFAn!-*VV/./')*4)*,'I!80*I!R.4'(5I!#/-I!M6!Anl.4@l=Anl.4@lI!

J,.-6!#INI!c@bApfI!R!B/55!B,(*E'45*'E!#,5/0+5/(!*'!R.4'(?54')4)*,'I!"22+'*)Z!CC6!Ab@b=

AbllI!

J,.-6!#INI6!d4E/'/.6!#I9I6!S4'E4??46!8I6!O/4.(,'6!RIBI6!4'-!N4.(/'6!BIOI!c@bbnfI!L')*E/'*0!

-*(?4.*)Z! *2?40)(! ,+)0,2/! ,V! 4E,'*(2!X+)! ',)! X5,0s4-/! ,V! 0,()*2+54),.Z! ?4)1g4Z(! *'!

/T?/.*2/')45!).4'(?54')!2,-/5(I!L2I!PI!R.4'(?54')I!^6!AmnA=AmoAI!

J+>+4Z6!$I6!$/''/.6!%I6!v+5*s6!NI6!#0B+55,+E16!PIdI6!L2+.46!BI6!8).4((1/*26!HI6!O/54'-46!$I6!

R,../(6! $I6! 4'-! R1+.24'6! PI#I! c@bAlfI! $/'45! *(01/2*4`./?/.V+(*,'! *'W+.Z! 42?5*V*/(! )1/!

1+2,.45!*22+'/!./(?,'(/I!PI!L2I!8,0I!7/?1.,5I!PL87!]C6!Abpl=Abn@I!

S*)5*'6!LIHI6!81+524'6!KI6!4'-!7+((/'jg/*E6!#IBI!c@bAmfI!B5,'45!(/5/0)*,'!*'!)1/!E/.2*'45!

0/')./!XZ!./E+54)/-!?.,5*V/.4)*,'!4'-!1Z?/.2+)4)*,'I!74)+./!M_`6!pln=pmbI!

S5,,.6!PI#I6!8/)1*6!8I6!8)/E4556!#IHI6!O4.s6!dIHI6!#,,./6!8I%I6!H/S,/Z6!8I6!S.*VV*'6!#IHI6!N4.(,'6!

RI8I6! 4'-! B,(*,6! JISI! c@bbnfI! R.4'(?54')! E5,2/.+5,?4)1Z&! (+X05*'*045! *'0*-/'0/! 4'-!

4((,0*4)*,'!g*)1!455,4')*X,-ZI!L2I!PI!R.4'(?54')I!^6!@A@m=@Al@I!

S,/'s46! $I6! %4.'/))6! NISI6! 8*5D/.6! PI8I6! QC7/*556! OIPI6! F+')/.6! BILI6! B4'0.,6!#IOI6! 4'-! N4+V/.6!

RI#I! c@bAAfI! B+))*'E! /-E/&! -/'-.*)*0! 0/55`./().*0)/-! 4')*E/'! ?./(/')4)*,'! *'*)*4)/(! )1/!

V,55*0+54.!1/5?/.!R!0/55!?.,E.42!X+)!04'',)!0,2?5/)/!+5)*24)/!/VV/0),.!-*VV/./')*4)*,'I!PI!

"22+',5I!AJ^6!Ab;A=Ab;<I!

S,,-6!vINI6!%.Z4')6!MINI6!4'-!R4'EZ/6!8ISI!c@bbpfI!v*'/)*0(!,V!1+24'!%!0/55!X/14D*,.!4'-!

42?5*V*04)*,'! ,V! ?.,5*V/.4)*D/! ./(?,'(/(! V,55,g*'E! ()*2+54)*,'! g*)1! "N`@AI! PI! "22+',5I!

A^^6!<@lp=<@mnI!

S,,-`P40,X(,'6!vINI6!8j+2*54(6!BISI6!B1/'6!NI6!814.?/6!LIFI6!R,24Zs,6!#I#I6!4'-!815,201*s6!

#IPI!c@bAbfI!OH`A!./E+54)/(!E/.2*'45!0/')/.!%!0/55!(+.D*D45!4'-!)1/!V,.24)*,'!4'-!4VV*'*)Z!

,V!5,'E`5*D/-!?54(24!0/55(I!74)I!"22+',5I!AA6!<l<=<m@I!

S,,-`P40,X(,'6! vINI6! 8,'E6! 9I6! L'-/.(,'6! 8I6! 814.?/6! LIFI6! 4'-! 815,201*s6! #IPI! c@bA@fI!

BHob!/T?./((*,'!,'!%!0/55(!./E+54)/(!2+.*'/!R!V,55*0+54.!1/5?/.!-/D/5,?2/')6!E/.2*'45!

0/')/.!%!0/55!(+.D*D456!4'-!?54(24!0/55!E/'/.4)*,'I!PI!"22+',5I!AJJ6!m@An=m@@<I!

S.*2X/.)6! OI6! 4'-! R14+'4)6! QI! c@bAnfI!2RQ$! *'1*X*),.(! 4'-! .*(s! V,.! 01.,'*0! 4')*X,-Z`

2/-*4)/-!./W/0)*,'!4V)/.!s*-'/Z!).4'(?54')4)*,'&!d1/./!4./!g/!',g�!R.4'(?5I!"')I!!

S.,124''6!:I6!Q.4X,'46!BI6!J4554.*',6!JI6!M40046!BI6!B450*'4.,6!JI6!J45,.'*6!LI6!B4'-/5,.,6!OI6!

%/554-,''46!#INI6!%*4'01*6!$I6!J*,./))*6!#IBI6!/)!45I!c@bb@fI!BRNL`m`"E!./E+54)/(!).Z?),?14'!

04)4X,5*(2!*'!D*D,I!74)I!"22+',5I!P6!Ab;n=AAbAI!

F455,.4'6!OIJI!c@bbmfI!"22+',(+??./((*D/!H.+E(!V,.!v*-'/Z!R.4'(?54')4)*,'I!7I!9'E5I!PI!

#/-I!PMA6!@nA<=@n@;I!
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F4.*14.4'6!8I6!P,1'(,'6!BIOI6!%./('414'6!%ILI6!R4.4'),6!8I9I6!#0"'),(16!#IPI6!4'-!8)4X5/*'6!HI!

c@bbbfI!"2?.,D/-!E.4V)!(+.D*D45!4V)/.!./'45!).4'(?54')4)*,'!*'!)1/!:'*)/-!8)4)/(6!A;oo!),!

A;;pI!7I!9'E5I!PI!#/-I!PC]6!pb<=pA@I!

F4.g,,-6! 7I9I6! 4'-! %4)*()46! JIHI! c@bAbfI! 94.5Z! /D/')(! *'! %! 0/55! 40)*D4)*,'I! L''+I! $/DI!

"22+',5I!]J6!Ao<=@AbI!

F4)10,0s6!vI8I6!4'-!F,-/(6!$IPI!cA;;pfI!$,5/!,V!)1/!BH@o`%n!0,()*2+54),.Z!?4)1g4Z(!*'!R!

0/55`-/?/'-/')!%!0/55!./(?,'(/(I!L-DI!"22+',5I!?]6!AlA=AppI!

F4Z'/(6!7I#I6!L55/'6!BIHIBI6!N/(5/Z6!$I6!L'(/56!vI#I6!v*55//'6!7I6!4'-!BZ()/.6!PISI!c@bbnfI!$,5/!

,V!BtB$<!4'-!BB$n!*'!V,55*0+54.!R1!0/55!?,(*)*,'*'E!4'-!4??/4.4'0/!,V!4!?.,E.422/-!0/55!

-/4)1! E/'/`A1*E1! E/.2*'45! 0/')/.`4((,0*4)/-! (+X?,?+54)*,'I! PI! "22+',5I! A^`6! <b;;=

<AboI!

F/6! PI6! R(4*6! NI#I6! N/,'E6! kILI6! F+6! tI6! #46! BI8I6! B1/D45*/.6! 7I6! 8+'6! tI6! M4'-/'X/.E6! vI6!

$,0s24'6!8I6!H*'E6!kI6!/)!45I!c@bAlfI!B*.0+54)*'E!?./0+.(,.!BB$nc5,fOH`Ac1*f!BtB$<y!BHmy!

R! 0/55(! *'-*04)/! RV1! 0/55! 40)*D*)Z! 4'-! ?.,2,)/! 4')*X,-Z! ./(?,'(/(! +?,'! 4')*E/'!

.//T?,(+./I!"22+'*)Z!P`6!nnb=noAI!

F/1/.6! 9I6! 4'-!#4.s24''6! PIJI! c@bApfI! R1/! B5/4./.! %979J"R8! ,V! %/54)40/?)I! 7I! 9'E5I! PI!

#/-I!P^C6!loo=lo;I!

F/../.46!QI%I6!S,5(14Z4'6!HI6!R*XX,))6!$I6!8450*-,!Q01,46!JI6!P42/(6!#IPI6!#4./55*`%/.E6!JI#I6!

4'-!N/015/.6!$I"I!c@bbmfI!L!',D/5!?4)1g4Z!,V!455,4')*E/'!?./(/')4)*,'!XZ!-/'-.*)*0!0/55(I!PI!

"22+',5I!A^P6!mo@o=molnI!

F*s*-46!#I6!B4(,546!8I6!R4s414(1*6!7I6!v4W*6!RI6!R4s/2,.*6!RI6!$4W/g(sZ6!vI6!4'-!v+.,(4s*6!RI!

c@bb;fI!ONB`E4224@! *(! /((/')*45! V,.! V,.24)*,'!4'-!24*')/'4'0/!,V!2/2,.Z!%! 0/55(I! PI!

9T?I!#/-I!]_?6!poA=po;I!

F*556!SI8I6!7,01Z6!HI6!%.+'/D456!OI6!H+,'E!D4'!F+Z/'6!PIOI6!S5,)j6!HI6!8+X/.X*/55/6!BI6!K+X/.6!PI6!

L'E5*01/4+6! HI6! 92?4'46! PI`OI6! N/E/'-./6! BI6! /)! 45I! c@bAAfI! H,',.`(?/0*V*0! 4')*X,-*/(!

400/5/.4)/! 4.)/.*,(05/.,(*(! 4V)/.! s*-'/Z! ).4'(?54')4)*,'I! PI! L2I! 8,0I! 7/?1.,5I! PL87! ]]6!

;n<=;olI!

F*.,14(1*6!RI6!:/14.46!8I6!B14(/6!BI#I6!H/554O/55/6!OI6!#4-(/'6!PIBI6!$+((/556!OI8I6!4'-!B,5D*'6!

$I%I! c@bAbfI! B,2?5/2/')! *'-/?/'-/')! 4')*X,-Z`2/-*4)/-! /'-4.)/.*)*(! 4'-! ).4'(?54')!

4.)/.*,?4)1Z!*'!2*0/I!L2I!PI!R.4'(?54')I!A_6!<Ab=<AnI!

F,5-44(6! FI6! $,()4*'E6! NI6! 8/.�'6! HI6! B,5/6! 9I6! B14?24'6! PI6! J/55().�26! %I6! 8).,26! 9IFI6!

P4.-*'/6! LI6! #*-)D/-)6! vI6! #401/*'6! :I6! /)! 45I! c@bAAfI! B,'D/.(*,'! ,V! 5,'E`)/.2! s*-'/Z!

).4'(?54')! ./0*?*/')(! V.,2! 0450*'/+.*'! *'1*X*),.! )1/.4?Z! ),! /D/.,5*2+(&! 4! .4'-,2*j/-6!

2+5)*0/')/.6!@m`2,')1!()+-ZI!R.4'(?54')4)*,'!`]6!mAb=mAoI!

F,+.24')6! #I! c@bb<fI! J./>+/'0Z! 4'-! B5*'*045! "2?5*04)*,'(! ,V! H/D/5,?2/')! ,V! H,',.`

8?/0*V*0! 4'-! 7,'`H,',.`8?/0*V*0! FNL! L')*X,-*/(! 4V)/.! v*-'/Z! R.4'(?54')4)*,'I! PI! L2I!

8,0I!7/?1.,5I!A?6!@obm=@oA@I!

F+*6!9I6!B1/+'E6!PI6!K1+6!PI6!8+6!tI6!R4Z5,.6!#IPI6!d455g/X/.6!FILI6!84(2456!HIvI6!F+4'E6!PI6!v*26!

PI#I6!#/5524'6!"I6!/)!45I!c@bAnfI!R!0/55!0,()*2+54),.Z!./0/?),.!BH@o!*(!4!?.*24.Z!)4.E/)!V,.!
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!

OH`A`2/-*4)/-!*'1*X*)*,'I!80*/'0/I!

"(/6! dI6! "',+/6! RI6! #0N40154'6! PI%I6! v,2/)4'*6! vI6! v+X,6! #I6! Qs4-46! RI6! 4'-! v+.,(4s*6! RI!

c@bAmfI!#/2,.Z!%!0/55(!0,').*X+)/!),!.4?*-!%05p!/T?./((*,'!XZ!2/2,.Z!V,55*0+54.!1/5?/.!

R!0/55(I!O.,0I!74)5I!L04-I!80*I!:I!8I!LI!AAA6!AAn;@=AAn;nI!

"('4.-*6!"I6!7E6!kI`8I6!#/'4.-6!NI6!#/Z/.(6!SI6!844-,+'6!HI6!8.-4',D*06!"I6!842+/5(6!PI6!%/.24'6!

PI6! %+0s'/.6! PIFI6! B+''*'E142`$+'-5/(6! BI6! /)! 45I! c@bAbfI!B,2?5/2/')! ./0/?),.!@rBH@A`!

1+24'!'4*D/!%!0/55(!0,')4*'!2,()5Z!4+),./40)*D/!+'./(?,'(*D/!05,'/(I!%5,,-!AAM6!<b@p=

<blpI!

"g4)46! kI6!#4)(+(1*)46! RI6! F,.*s4g46!#I6! H*N*55,6! HIPI6! k4'4X46! vI6! M/')+.*6! SI#I6! 8j4X,50(6!

OI#I6!%/.'()/*'6!8IFI6!#4E.,6!BI#I6!d*55*42(6!LIHI6!/)!45I!c@bAAfI!B14.40)/.*j4)*,'!,V!4!.4./!

"N`Ab=0,2?/)/')! %`0/55! (+X(/)! *'! 1+24'(! )14)! ?4.455/5(! 2,+(/! ./E+54),.Z! %Ab! 0/55(I!

%5,,-!AA^6!<lb=<mAI!

P4'/g4Z6! BILI6! 4'-! #/-j1*),D6! $I! c@bb@fI! "''4)/! *22+'/! ./0,E'*)*,'I! L''+I! $/DI!

"22+',5I!]_6!A;n=@ApI!

P/4''*'6!OI6!H/5'/()/6!kI6!N/0,4'/)`F/'01,j6!8I6!S4+014)6! PI`JI6!955*(6! PI6!4'-!%,''/V,Z6! PI`kI!

cA;;nfI! BHop! c%n`@f!,'!F+24'!%!B/55(! 4! V+'0)*,'45! .,5/! *'!?.,5*V/.4)*,'! 4'-! (/5/0)*D/!

-*VV/./')*4)*,'!*'),!"E9`!4'-!"ESm`?.,-+0*'E!0/55(I!PI!%*,5I!B1/2I!]^]6!A<pAl=A<pA;I!

P*'6! kI`OI6! P*'-.46! OIRI6! S,'E6! vIdI6! N/?*'6! 9IPI6! 4'-! $//-6! 9IJI! c@bb<fI! L')*`FNL! 054((! "!

4')*X,-*/(!40)*D4)/!/'-,)1/5*45!0/55(!4'-!?.,2,)/!01.,'*0!./W/0)*,'I!R.4'(?54')4)*,'!^`6!

8A;`@AI!

P,1'(),'6!$IPI6!O,1,5/s6!LIBI6!H*R,.,6!HI6!k+(+V6! "I6!9),6!HI6!%4.'/))6!%I6!H/')6!LINI6!B.4V)6! PI6!

4'-!B.,))Z6!8I! c@bb;fI!%05p!4'-!%5*2?`A!4./!./0*?.,045!4'-!4')4E,'*()*0!./E+54),.(!,V!R!

V,55*0+54.!1/5?/.!0/55!-*VV/./')*4)*,'I!80*/'0/!P]M6!Abbp=AbAbI!

P�.E/'(/'6! vILI6! v,/V,/-`7*/5(/'6! OI%I6! 4'-! v4.42?/.*(6! 7I! c@bblfI! B450*'/+.*'!

O1,(?14)4(/! L0)*D*)Z! 4'-! "22+',(+??./((*,'I! L! $/D*/g! ,'! )1/! $,5/! ,V! B450*'/+.*'!

O1,(?14)4(/! L0)*D*)Z! 4'-! )1/! "22+',(+??./((*D/! 9VV/0)! ,V! BZ05,(?,.*'! L! 4'-!

R40.,5*2+(I!804'-I!PI!"22+',5I!M^6!;l=;oI!

P+')6! RI6! #,(/24'6! 9ILI6! "4''40,'/6! #I6! #4((X/.E6! 8I6! N4'E6! OILI6! %,/(6! #I6! J*'s6! vI6!

F/'.*0s(,'6! 8I9I6! 814Z4s12/),D6! HI#I6! H*! O4,5,6! 7IBI6! /)! 45I! c@bbnfI! 8+X04?(+54.! (*'+(!

240.,?14E/(!*'!5Z2?1!',-/(!05/4.!5Z2?1`X,.'/!D*.+(/(!4'-!?./(/')!)1/2!),!4')*D*.45!%!

0/55(I!74)+./!CM_6!AAb=AAmI!

v414'6!%IHI6!B14'E6! PIkI6! 4'-!8/1E456! 8I7I! cA;;AfI!O./05*'*045!/D45+4)*,'!,V!4!'/g!?,)/')!

*22+',(+??./((*D/!4E/')6!.4?42Z0*'I!R.4'(?54')4)*,'!M]6!Ao<=A;AI!

v455*/(6! LI! c@bbmfI! O54(24! B/55! Q'),E/'Z! H/V*'/-! XZ! {+4')*)4)*D/! B14'E/(! *'! %5*2?`A!

9T?./((*,'I!PI!9T?I!#/-I!]__6!;pn=;nnI!

v42?1,.()6!LIQI6!d*/54'-6!LI6!74()*6!RI6!k4'E6!8I6!K14'E6!$I6!%4.X/.6!HINI6!v,'*/0j'Z6!%IRI6!

H4+E1/.)Z6!BIKI6!v,/'*E6!NI6!k+6!vI6!/)!45I!c@bAnfI!$/(0+/!,V!/T14+()/-!BHo!R!0/55(!XZ!OH`A`

)4.E/)/-!)1/.4?*/(!*(!BH@o`-/?/'-/')I!80*/'0/I!

v4(?.,g*0j6!HIPI6!v,126!LIOI6!%/.),'6!#IRI6!B1.+(0*'(s*6!LIPI6!814.?/6!LI6!4'-!84'-/.(6!MI#I!



%"%N"QS$LOF"9!

Alm!

!

c@bbbfI! 8)*2+54)*,'! ,V! )1/! %! 0/55! ./0/?),.6! BHop! c%n`@f6! 4'-! )1/! X/)4! @`4-./'/.E*0!

./0/?),.! *').*'(*0455Z! 2,-+54)/(! )1/! 5/D/5! ,V! "ESA! 4'-! "E9! ?.,-+0/-! ?/.! %! 0/55I! PI!

"22+',5I!A?M6!pob=p;bI!

v4g42,),6! 8I6! R.4'6! RIFI6! #4.+Z46! #I6! 8+j+s*6! vI6! H,*6! kI6! R(+)(+*6! kI6! v4),6! NI#I6! 4'-!

J4E4.4(4'6!8I!c@bA@fI!R1/!*'1*X*),.Z!./0/?),.!OH`A!./E+54)/(!"EL!(/5/0)*,'!4'-!X40)/.*45!

0,2?,(*)*,'!*'!)1/!E+)I!80*/'0/!PP?6!mo<=mo;I!

v/.W4(01s*6!HI6!$/E/5/6!FI#I6!#,,(X/.E/.6!"I6!74EZ`%,W4.(s*6!vI6!d4)(01*'E/.6!%I6!8,5/*24'6!

LI6! %*.'/.6! OI6! v.*/E/.6! 8I6! F,D,.s46! LI6! 8*5X/.1+2/.6! SI6! /)! 45I! c@bbmfI! NZ2?14)*0!

'/,4'E*,E/'/(*(!*'!1+24'!s*-'/Z!).4'(?54')(!*(!4((,0*4)/-!g*)1!*22+',5,E*0455Z!40)*D/!

5Z2?1,0Z)*0!*'V*5).4)/(I!PI!L2I!8,0I!7/?1.,5I!PL87!AM6!pbl=pA@I!

v1,6!#I#INI6!%,+DZ6!LIOI6!B4-,E4'6!#I6!v.44*W/D/5-6!$I6!%44'6!BIBI6!4'-!d/*24.6!dI!c@bA@fI!

R1/!/VV/0)!,V!5,g!4'-!+5).4`5,g!-,(4E/(!R1Z2,E5,X+5*'!,'!?/.*?1/.45!R6!%!4'-!7v!0/55(!

*'!s*-'/Z!).4'(?54')!./0*?*/')(I!R.4'(?5I!"22+',5I!]?6!Aop=A;bI!

v*26! 9IPI6! vg+'6! PI6! S*XXZ6! LIBI6! F,'E6! PIPI6! J4..*(6! LI%I6! "g4s,(1*6! 7I7I6! M*55*'E/.6! JI6! v*.s6!

LIHI6!4'-!v'/01)5/6!8IPI!c@bAmfI!B,()*2+54)*,'!X5,0s4-/!45)/.(!E/.2*'45!0/')/.!./(?,'(/(!

4'-!?./D/')(!4')*X,-Z`2/-*4)/-!./W/0)*,'I!L2I!PI!R.4'(?54')I!AC6!<;=p;I!

v*'6! 7IdI6! 4'-! 84'-/.(6! MI#I! c@bbnfI! BHop! $/E+54)/(! "ESA! O.,-+0)*,'! D*4! 4! BHA;`

H/?/'-/')!#/014'*(2I!PI!"22+',5I!A^`6!A<Ap=A<@lI!

v*)4',6!#I6!#,.*Z4246!8I6!L'-,6!kI6!F*s*-46!#I6!#,.*6!kI6!v+.,(4s*6!RI6!4'-!Qs4-46!RI!c@bAAfI!

%05p!?.,)/*'!/T?./((*,'!(14?/(!?./`E/.2*'45!0/')/.!%!0/55!-Z'42*0(!4'-!V,55*0+54.!1/5?/.!

R!0/55!1/)/.,E/'/*)ZI!"22+'*)Z!PC6!;pA=;n@I!

v*)01/'(6!dIFI6! F4.*-4(6! HI6!d4E/'/.6!#I9I6! 8,'E6!#I6! v*.s6! LIHI6! N4.(/'6! BIOI6! 4'-! J,.-6!

#INI! c@bA@fI! "')/E.*'! 4')4E,'*()(! ?./D/')! 0,()*2+54),.Z! X5,0s4-/`./(*()4')! ).4'(?54')!

./W/0)*,'!XZ!BHocyf!2/2,.Z!R!0/55(I!L2I!PI!R.4'(?54')I!A]6!p;=obI!

v5/*'6!:I6!v�??/.(6!$I6!4'-!$4W/g(sZ6!vI!cA;;nfI!9D*-/'0/!V,.!4!54.E/!0,2?4.)2/')!,V!"E#`

/T?./((*'E!2/2,.Z!%!0/55(!*'!1+24'(I!%5,,-!J`6!A@oo=A@;oI!

v,/'*E6!LI6!4'-!R14+'4)6!QI!c@bApfI!NZ2?1,*-!7/,E/'/(*(!4'-!R/.)*4.Z!NZ2?1,*-!Q.E4'(!

*'!R.4'(?54')/-!Q.E4'(I!J.,')I!"22+',5I!^6!pmpI!

v,?V6!#I6!N/!S.,(6!SI6!B,Z5/6!LIPI6!v,(0,`M*5X,*(6!#I6!4'-!%.,2X401/.6!JI!cA;;<fI! "22+'/!

./(?,'(/(!,V!"N`m6!"N`<6!"N`p!-/V*0*/')!2*0/I!"22+',5I!$/DI!ACJ6!m<=p;I!

v,.)1~+/.6!:I6!S.4V6!HI6!#4E/(6!FIdI6!%.*U./6!JI6!O4-4Z401//6!#I6!#450,526!8I6!:E4j*,6!LISI6!

7,)4.4'E/5,6!NIHI6!N/D*'(sZ6!$IPI6!4'-!v.,0j/s6!$ILI!cA;;lfI!H/V/0)*D/!/T?./((*,'!,V!R`0/55!

BHmb!5*E4'-!04+(/(!t`5*'s/-!*22+',-/V*0*/'0Z!g*)1!1Z?/.`"E#I!74)+./!P?A6!<l;=<mAI!

v,(2,5*4?)(*(6!MI6!B14+-1.Z6!LI7I6!814.?5/(6!NIHI6!F45(4556!HIPI6!H4VV,.'6!RI$I6!%.4-5/Z6! PILI6!

4'-! R4Z5,.6! BIPI! c@bb;fI! O./-*0)*'E! FNL! 054((! "! 455,4')*E/'! *22+',E/'*0*)Z! V.,2! )1/!

'+2X/.!4'-!?1Z(*,01/2*045!?.,?/.)*/(!,V!42*',!40*-!?,5Z2,.?1*(2(I!R.4'(?54')4)*,'!

JJ6!n;A=n;oI!

v,(2,5*4?)(*(6!MI6!814.?5/(6!NIHI6!B14+-1.Z6!LI7I6!F45(4556!HIPI6!%.4-5/Z6!PILI6!4'-!R4Z5,.6!BIPI!

c@bAAfI! O./-*0)*'E! FNL! 054((! ""! 455,4')*E/'! *22+',E/'*0*)Z! V.,2! )1/! '+2X/.! 4'-!
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?1Z(*,01/2*045!?.,?/.)*/(!,V!42*',!40*-!?,5Z2,.?1*(2(I!R.4'(?54')4)*,'!`A6!Aol=A;bI!

v.~+)5/.6!7IPI6!8+4'6!HI6!%+))6!HI6!%,+.'/6!vI6!F/.2/(6!PI$I6!B14'6!RIHI6!8+'-5*'E6!BI6!v4?54'6!

dI6!801,V*/5-6!OI6! P40s(,'6!PI6!/)!45I!c@bAnfI!H*VV/./')*4)*,'!,V!E/.2*'45!0/')/.!%!0/55(! *'),!

?54(24!0/55(!*(!*'*)*4)/-!XZ!1*E1`4VV*'*)Z!4')*E/'!4'-!0,2?5/)/-!XZ!RV1!0/55(I!PI!9T?I!#/-I!

v+.,(4s*6!RI6!v,2/)4'*6!vI6! 4'-! "(/6!dI! c@bA<fI!#/2,.Z!%! 0/55(I!74)I!$/DI! "22+',5I!AM6!

Am;=A<;I!

vg+'6!PI6!#4',,s6!#I6!O4E/6!9I6!%+.E1+X/.6!BI6!F,'E6!PI6!4'-!v'/01)5/6!8IPI!c@bAnfI!B.,(()45s!

%/)g//'! R! 4'-! %! B/55(! *'! )1/! S/.2*'45! B/')/.! LV)/.! R.4'(?54')4)*,'I! R.4'(?54')4)*,'!

A_A6!nbm=nA@I!

N4'j4D/001*46!LI!cA;o<fI!L')*E/'`(?/0*V*0!*')/.40)*,'!X/)g//'!R!4'-!%!0/55(I!74)+./!PAC6!

<ln=<l;I!

N4.(/'6!BIOI6!#,..*(6!OIPI6!4'-!L+()Z'6!PI#I!cA;;bfI!#*E.4)*,'!,V!-/'-.*)*0!5/+s,0Z)/(!V.,2!

04.-*40! 455,E.4V)(! *'),! 1,()! (?5//'(I! L! ',D/5! ?4)1g4Z! V,.! *'*)*4)*,'! ,V! ./W/0)*,'I! PI! 9T?I!

#/-I!A^A6!lbn=lAmI!

N4.(/'6!BIOI6!O/4.(,'6!RIBI6!L-42(6!LI%I6!R(,6!OI6!81*.4(+E*6!7I6!8).,X/.)6!9I6!L'-/.(,'6!HI6!

B,g4'6! 8I6! O.*0/6! vI6! 74/2+.46! PI6! /)! 45I! c@bb<fI! $4)*,'45! -/D/5,?2/')! ,V! N9L@;k!

cX/54)40/?)f6! 4! 1*E1`4VV*'*)Z! D4.*4')! ,V! BRNLm`"E! g*)1! ?,)/')! *22+',(+??./((*D/!

?.,?/.)*/(I!L2I!PI!R.4'(?54')I!M6!mml=m<lI!

N/! R/T*/.6! NI6! R1/X4+5)6! OI6! N4D4+5)6! LI6! :(456! BI6! #/.*/4+6! 9I6! {+*554.-6! RI6! B14../4+6! %I6!

8,+5*55,+6! PIOI6! B+)+.*6!#IBI6! %.,+4.-6! 8I6! /)! 45I! c@bAAfI! N,'E`R/.2!L55,E.4V)! R,5/.4'0/! "(!

B14.40)/.*j/-! XZ! )1/! L00+2+54)*,'! ,V! %! B/55(! 9T1*X*)*'E! 4'! "'1*X*)/-! O.,V*5/&!

L00+2+54)*,'!,V!"'1*X*)/-!%!B/55(I!L2I!PI!R.4'(?54')I!AA6!m@;=mloI!

N/%*/'6!RIdI6! 4'-!R/--/.6!RIJI! c@bbofI!%! 5Z2?1,0Z)/(&!1,g! )1/Z!-/D/5,?!4'-! V+'0)*,'I!

%5,,-!AA]6!A<nb=A<obI!

N//6!JI6!N+/D4',6!#I6!M/Z(6!OI6!k,'E6!vI6!#4-.*E456!LI6!814g6!%I9I6!4'-!84+-/2,')6!LI!c@bAmfI!

R1/!/VV/0)(!,V!BL#OLRF`AF!,'!0/55!D*4X*5*)Z!-,!',)!0,../54)/!),!)1/!BH<@!-/'(*)Z!,'!)1/!

0/55!(+.V40/I!O5,8!Q'/!`6!/Abl@<mI!

N//6!OI`BI6!R/.4(4s*6!OI"I6!R4s/2,),6!8IvI6!N//6!OI`FI6!F+'E6!BI`PI6!B1/'6!kI`NI6!R(4*6!LI6!4'-!N/*6!

FI`kI! c@bb@fI!L55! 01.,'*0! ./W/0)*,'! V4*5+./(!,V!s*-'/Z! ).4'(?54')(!g/./!?./0/-/-!XZ! )1/!

-/D/5,?2/')!,V!FNL!4')*X,-*/(I!R.4'(?54')4)*,'!^C6!AA;@=AA;mI!

N/V4+01/+.6! BI6! N,+?Z6! LI6! F*556! SI8I6! L'-.4-/6! PI6! 7,01Z6! HI6! L'),*'/6! BI6! S4+)./4+6! BI6!

B14..,'6!HI6!S5,)j6!HI6!4'-!8+X/.X*/55/`%,*((/56!BI!c@bAbfI!O.//T*()*'E!-,',.`(?/0*V*0!FNL!

4')*X,-*/(! ?./-*0)! ,+)0,2/! *'! s*-'/Z! ).4'(?54')4)*,'I! PI! L2I! 8,0I! 7/?1.,5I! PL87! ]A6!

Al;o=AmbpI!

N/*X5/.6!BI6!#4)*E','6!#I6!O*5,'6!BI6!#,')/(?4'6!JI6!%*E,)6!PI6!N4'E6!OI6!B4.,(/5546!9IHI6!B,1/'6!

PI6! $,+4(`J./*((6! 7I6! S.*2X/.)6! OI6! /)! 45I! c@bAmfI! v*-'/Z! R.4'(?54')! $/0*?*/')(! R./4)/-!

d*)1!%/54)40/?)!9T1*X*)! "'0./4(/-!74qD/! 4'-!R.4'(*)*,'45!%!B/55(&!%!B/55! O1/',)Z?/! *'!

%/54)40/?)`R./4)/-!vR!O4)*/')(I!L2I!PI!R.4'(?54')I!AC6!AAnl=AAo@I!

N*6!FI6!8)/E4556!#IHI6!H/4'6!OISI6!B4(/Z6!9IRI6!$/--Z6!vI8I6!v1424(16!FILI6!F/*524'6!$INI6!#4*6!
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#INI6! R4'/.6! BI%I6! v,(X/.E6! BINI6! /)! 45I! c@bAmfI! L((/((*'E! )1/! /VV*040Z! ,V! s*-'/Z! ?4*./-!

-,'4)*,'``?/.V,.24'0/! ,V! 4'! *')/E.4)/-! )1.//`(*)/! ?.,E.42I! R.4'(?54')4)*,'! `J6! lbb=

lb<I!

N*6! PI6! N+6! 9I6! k*6! RI6! 4'-! BZ()/.6! PISI! c@bApfI! 9%"@! 4+E2/')(! RV1! 0/55! V4)/! XZ! ?.,2,)*'E!

*')/.40)*,'!g*)1!"N`@`>+/'01*'E!-/'-.*)*0!0/55(I!74)+./!MPP6!AAb=AAmI!

N*4.(s*6! MI#I6! v4D/.*'46! 7I6! B14'E6! LI6! %.4'-)6! HI6! k4'/j6! HI6! R454('*s6! NI6! B4.5/((,6! SI6!

F/.X()6!$I6!:)(/)6!RIQI6!N4X',6!BI6!/)!45I!c@bAmfI!B/55!-*()4'0/!24??*'E!*-/')*V*/(!V+'0)*,'45!

R!V,55*0+54.!1/5?/.!0/55(!*'!*'V542/-!1+24'!./'45!)*((+/I!80*I!R.4'(5I!#/-I!?6!@lb.4mpI!

N*')/.24'6!#ILI6!%/4),'6!NI6!k+6!HI6!$42*(0456!$I$I6!8.*D4()4D46!#I6!F,E4'6!PIPI6!M/.246!7IvI6!

82Z)16!#IPI6!$*EXZ6!$IPI6!4'-!M*'+/(46!BISI!c@bAbfI!"N`@A!40)(!-*./0)5Z!,'!%!0/55(!),!./E+54)/!

%05`p!/T?./((*,'!4'-!E/.2*'45!0/')/.!./(?,'(/(I!PI!9T?I!#/-I!]_^6!l<l=lplI!

N*')/.24'6!#ILI6!O*/.(,'6!dI6!N//6!8IvI6!v455*/(6!LI6!v4g42,),6!8I6!$4Z'/.6!RIJI6!8.*D4()4D46!

#I6!H*D/s4.6!HIOI6!%/4),'6!NI6!F,E4'6!PIPI6!/)!45I!c@bAAfI!J,T?ly!V,55*0+54.!./E+54),.Z!R!0/55(!

0,').,5!)1/!E/.2*'45!0/')/.!./(?,'(/I!74)I!#/-I!A^6!;n<=;o@I!

N*')/.24'6!#ILI6!H/'),'6!LI9I6!H*D/s4.6!HIOI6!KD/)s,D46!"I6!v4'/6!NI6!J/../*.46!BI6!M/5-1,/'6!

#I6!B54./6!8I6!H,+E4'6!SI6!9(?35*6!#I6!/)!45I!c@bAmfI!BH@o!/T?./((*,'!*(!./>+*./-!4V)/.!R!0/55!

?.*2*'E!V,.!1/5?/.!R!0/55!./(?,'(/(!4'-!?.,)/0)*D/!*22+'*)Z!),!*'V/0)*,'I!/N*V/!PI!

N*+6! HI6! t+6! FI6! 81*16! BI6! d4'6! KI6! #46! tI6! #46! dI6! N+,6! HI6! 4'-! {*6! FI! c@bA<4fI! R`%`0/55!

/')4'E5/2/')! 4'-! "BQ8N`-.*D/'! V//-`V,.g4.-! ./E+54)*,'! ,V! E/.2*'45! 0/')./! ./40)*,'I!

74)+./!MA^6!@Am=@AoI!

N*+6! HI6! t+6! FI6! 81*16! BI6! d4'6! KI6! #46! tI6! #46! dI6! N+,6! HI6! 4'-! {*6! FI! c@bA<XfI! R`%`0/55!

/')4'E5/2/')! 4'-! "BQ8N`-.*D/'! V//-`V,.g4.-! ./E+54)*,'! ,V! E/.2*'45! 0/')./! ./40)*,'I!

74)+./!MA^6!@Am=@AoI!

N,00*6!#I6!F4D/'4.`H4+E1),'6!BI6!N4'-4*(6!9I6!d+6!PI6!v.,/'s/6!#ILI6!L.5/142'6!BINI6!8+6!NIJI6!

B+X4(6!$I6!H4D*(6!#I#I6! 8/))/6!LI6! /)! 45I! c@bAlfI!F+24'! 0*.0+54)*'E!OH`AyBtB$l`BtB$<y!

2/2,.Z! RV1! 0/55(! 4./! 1*E15Z! V+'0)*,'45! 4'-! 0,../54)/! g*)1! X.,4-5Z! '/+).45*j*'E! F"M!

4')*X,-Z!./(?,'(/(I!"22+'*)Z!P`6!n<o=np;I!

N,+?Z6! LI6! F*556! SI8I6! 8+X/.X*/55/6! BI6! B14..,'6! HI6! L'E5*01/4+6! HI6! K+X/.6! PI6! R*2(*)6! #IQI6!

H+,'E6! PIOI6!%.+'/D456!OI6!M/.'/./Z6!HI6!/)!45I! c@bAAfI!8*E'*V*04'0/!,V!Bm-!%4'VV! (0,./(! *'!

/4.5Z! ?.,),0,5! X*,?(*/(! ,V! s*-'/Z! ).4'(?54')! ./0*?*/')(!g*)1! ?./V,.2/-! -,',.`(?/0*V*0!

4')*X,-*/(!cH8LfI!L2I!PI!R.4'(?54')I!AA6!<p=p<I!

N,+?Z6! LI6! F*556! SI8I6! 4'-! P,.-4'6! 8IBI! c@bA@fI! R1/! *2?40)! ,V! -,',.`(?/0*V*0! 4')*`FNL!

4')*X,-*/(!,'!54)/!s*-'/Z!455,E.4V)!V4*5+./I!74)I!$/DI!7/?1.,5I!J6!lmo=l<nI!

N,+?Z6!LI6!F44(6!#I6!8,5/j6!vI6!$40+(/'6!NI6!S5,)j6!HI6!8/.,'6!HI6!74's*D/556!%IPI6!B,5D*'6!$I%I6!

LV.,+j*4'6!#I6!Ls45*'6!9I6!/)!45I! c@bAnfI!R1/!%4'VV!@bA<!v*-'/Z!#//)*'E!$/?,.)&!B+../')!

B1455/'E/(! *'!$/W/0)*,'!B54((*V*04)*,'!4'-!O.,(?/0)(! V,.!L-,?)*'E!#,5/0+54.!O4)1,5,EZI!

L2I!PI!R.4'(?54')I!A^6!@o=mAI!

N�g/'X/.E6! #I6! R+Z'24'6! PI6! %*5-/.X//s6! PI6! S4X/.6! RI6! %+))E/./*)6! JI6! H/D/')/.6! 8I! D4'6!

O/??/5/'X,(016! #I6! 4'-! F,22/(6! HI! c@bb<fI! $4?*-! *22+',(+??./((*D/! /VV/0)(! ,V!
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E5+0,0,.)*0,*-(!2/-*4)/-!)1.,+E1!N0s!4'-!JZ'I!%5,,-!A_?6!Anbl=AnAbI!

N+001*4.*6!7I6!O4'4W,),?,+5,(6!7I6!t+6!BI6!$,-.*E+/(6!FI6!"4'1/j6!NI9I6!v45*56!PI6!4'-!S5,)j6!HI!

c@bbbfI! L')*X,-*/(! /5+)/-! V.,2! 40+)/5Z! ./W/0)/-! ./'45! 455,E.4V)(! X*'-! ),! 4'-! 40)*D4)/!

1+24'!/'-,)1/5*45!0/55(I!F+2I!"22+',5I!?A6!<Ao=<@nI!

N+'-6!JI9I6!4'-!$4'-4556!RIHI!c@bAbfI!9VV/0),.!4'-!./E+54),.Z!%!0/55(&!2,-+54),.(!,V!BHmy!

R!0/55!*22+'*)ZI!74)I!$/DI!"22+',5I!A_6!@lp=@mnI!

#46! BI8I6! 4'-! H//'*0s6! 9IvI! c@bAmfI! F+24'! R! V,55*0+54.! 1/5?/.! cRV1f! 0/55(! 4'-! -*(/4(/I!

"22+',5I!B/55!%*,5I!`]6!pm=nAI!

#40N/''4'6! "IBI#I6! R,/55'/.6! vI`#I6! B+''*'E1426! LIJI6! 8/../6! vI6! 8j/6! HI#I`kI6! K��*E46! 9I6!

B,,s6!#IBI6!4'-!M*'+/(46!BISI!c@bblfI!9T).4V,55*0+54.!4')*X,-Z!./(?,'(/(I! "22+',5I!$/DI!

A`C6!o=AoI!

#4'-/5X.,)6!HILI6!J+.+s4g46!kI6!#0L-426!LIPI6!L5/T4'-/.6!8I"I6!N*XXZ6!OI6!#*)01/556!$I7I6!4'-!

814.?/6!LIFI!cA;;;fI!9T?./((*,'!,V!%n!2,5/0+5/(!*'!./0*?*/')6!',)!-,',.6!2*0/!-/)/.2*'/(!

)1/!(+.D*D45!,V!04.-*40!455,E.4V)(I!PI!"22+',5I!A?P6!ln<l=ln<nI!

#4'j,6!BI6!%*4'01*'6!LI6!O*.,jj*6!SI6!4'-!R,)4.,6!SI!cA;olfI!"22+'/!0,2?5/T/(!,V!"ESA!4'-!

"ESl!(+X054((/(! *'!1+24'!X./4()! 04'0/.!(/.4!-/)/0)/-!XZ!2,',05,'45!4')*X,-*/(! *'!4'!

*'-*./0)!*22+',/'jZ24)*0!4((4ZI!Q'0,5,EZ!C_6!l;<=l;;I!

#4.V,6! vI6! N+6! LI6! N*'E6! #I6! 4'-! Ls45*'6! 9I! c@bAAfI! H/(/'(*)*j4)*,'! ?.,),0,5(! 4'-! )1/*.!

,+)0,2/I!B5*'I!PI!L2I!8,0I!7/?1.,5I!BPL87!?6!;@@=;lpI!

#4.�'6!NILI6!#,Z4`{+*5/(6!#I$I6!#*.4(6!#I6!#+.,6!#I6!#*'E+/546!LI6!%/.2/W,6!PI6!$42�./j6!OI6!

S4.0�4`L5,'(,6! LI#I6! O4..*5546! OI6! 4'-! L5D4./j`N�?/j6! #I$I! c@bb<fI! 9D45+4)*,'! ,V! BHop!

E/'/!?,5Z2,.?1*(2!4)!yAb<n!?,(*)*,'!*'!5*D/.!).4'(?54')!./0*?*/')(I!R.4'(?5I!"22+',5I!

AM6!p;=nmI!

#4.)*'6! NI6! S+*E'*/.6! JI6! #,+((,'6! BI6! $4E/,)6! HI6! P+().4X,6! 9I6! 4'-! $*V5/6! SI! c@bblfI!

H/)/0)*,'!,V!-,',.`(?/0*V*0!4')*`FNL!4')*X,-*/(!g*)1!V5,g!0Z),2/).Z!*'!/5+4)/(!4'-!(/.4!

V.,2!./'45!).4'(?54')!./0*?*/')(!g*)1!01.,'*0!455,E.4V)!'/?1.,?4)1ZI!R.4'(?54')4)*,'!^?6!

l;<=mbbI!

#4+.*6! BI6! 4'-! #/','6! #I! c@bAnfI! F+24'! ./E+54),.Z! %! 0/55(! *'! 1/45)1! 4'-! -*(/4(/&!

)1/.4?/+)*0!?,)/')*45I!PI!B5*'I!"'D/()I!A]^6!nn@=nn;I!

#/*/.`v.*/(01/6! FI`:I6! 801,5-6! PIHI6! 8.*'*D4(6! RI$I6! 4'-! v4?54'6! %I! c@bbmfI! N40s! ,V!

*2?.,D/2/')! *'! ./'45! 455,E.4V)! (+.D*D45! -/(?*)/! 4!24.s/-! -/0./4(/! *'! 40+)/! ./W/0)*,'!

.4)/(!,D/.!)1/!2,()!./0/')!/.4I!L2I!PI!R.4'(?54')I!C6!lno=lolI!

#/5/6! RI8I6! 4'-! F455,.4'6! OIJI! c@bbbfI! R1/! +(/! ,V! 2Z0,?1/',54)/! 2,V/)*5! *'! ).4'(?54')!

./0*?*/')(I!"22+',?14.240,5,EZ!C^6!@A<=@m<I!

#/5*6! LIOI6! J,')3(6! SI6! LD/.Z6! HIRI6! N/--,'6! 8ILI6! R426!#I6! 955*,)6!#I6! %455/()/.,(`R4),6! LI6!

#*55/.6! PI6! 8)/D/'(,'6! #I#I6! J,g/556! HIPI6! /)! 45I! c@bApfI! R1/! "')/E.*'! NJL`A! B,').,5(! R!

J,55*0+54.!F/5?/.!B/55!S/'/.4)*,'!4'-!#4*')/'4'0/I!"22+'*)Z!CM6!olA=ompI!

#/','6! #I6! %54*.6! OILI6! "(/'X/.E6! HILI6! 4'-! #4+.*6! BI! c@bApfI! L! $/E+54),.Z! J//-X40s!
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X/)g//'! O54(240Z),*-! H/'-.*)*0! B/55(! 4'-! $/E+54),.Z! %! B/55(! "(! LX/..4')! *'! 8Z()/2*0!

N+?+(!9.Z)1/24),(+(I!"22+'*)Z!CC6!pol=p;nI!

#,.*)46! $I6! 8012*))6! 7I6! %/')/X*X/56! 8I`9I6! $4'E4'4)14'6! $I6! %,+.-/.Z6! NI6! K+.4g(s*6! SI6!

J,+04)6! 9I6! H+554/.(6! #I6! Q16! 8I6! 84XjE14X4/*6! 7I6! /)! 45I! c@bAAfI! F+24'! X5,,-!

BtB$<cyfBHmcyf!R!0/55(!4./!0,+')/.?4.)(!,V!R!V,55*0+54.!0/55(!4'-!0,')4*'!(?/0*V*0!(+X(/)(!

)14)!-*VV/./')*455Z!(+??,.)!4')*X,-Z!(/0./)*,'I!"22+'*)Z!PC6!Abo=A@AI!

74s4(1*246!8I6!{*4'6!KI6!$41*2*6!8I6!d4(,g(s46!%ILI6!4'-!%45-g*'6!dI#I!c@bb@fI!#/2X.4'/!

4))40s! 0,2?5/T! 0,').*X+)/(! ),! -/().+0)*,'! ,V! D4(0+54.! *')/E.*)Z! *'! 40+)/! 5+'E! 455,E.4V)!

./W/0)*,'I!PI!"22+',5I!A?`6!mp@b=mp@nI!

74's*D/556! %IPI6! 4'-! L5/T4'-/.6! 8I"I! c@bAbfI! $/W/0)*,'! ,V! )1/! s*-'/Z! 455,E.4V)I! 7I! 9'E5I! PI!

#/-I!P?P6!Am<A=Amp@I!

7/D*'(6! RI9I6! v.+(/6! NI6! 8s/4'(6! #ILI6! 4'-! R1,24(6! dI! c@bbAfI! R1/! '4)+.45! 1*(),.Z! ,V!

4j4)1*,?.*'/!0,2?5*4'0/!4V)/.!./'45!).4'(?54')4)*,'I!v*-'/Z!"')I!?_6!A<p<=A<nbI!

7/g/556!vILI6!L(4./6!LI6!v*.s6!LIHI6!S*(5/.6!RIHI6!%,+.0*/.6!vI6!8+)14')1*.4'6!#I6!%+.5*'E1426!

dIPI6!#4.s(6!dIFI6!84'j6! "I6!N/015/.6!$I"I6!/)!45I! c@bAbfI! "-/')*V*04)*,'!,V!4!%!0/55!(*E'4)+./!

4((,0*4)/-!g*)1!./'45!).4'(?54')!),5/.4'0/!*'!1+24'(I!PI!B5*'I!"'D/()I!A]_6!Aolp=AomnI!

7,�56! BI6! LX.42,g*0j6! HI6! H+.4'-6!HI6!#,+.4-6! SI6! N4'E6! OI6! v/((5/.6!#I6! B14.?/')*/.6! %I6!

R,+014.-6!SI6!%/.)1,+T6!JI6!#/.D*55/6!OI6!/)!45I! c@bb;fI!H405*j+24X!D/.(+(!4')*)1Z2,0Z)/!

E5,X+5*'! *'! 1*E1`*22+',5,E*045`.*(s! ./'45! ).4'(?54')! ./0*?*/')(I! PI! L2I! 8,0I! 7/?1.,5I!

PL87!]_6!Alo<=Al;@I!

7,+�56! LI6! 83E45/'6! "I6! P42*'6! BI6! H,+0/)6! NI6! B4*554.-6! 8I6! $/'4+-*'/4+6! kI6! O/.(6! PI`QI6! N/!

#/+.6!kI6!4'-!F*55*,'6!8I!c@bAmfI!%!0/55(!-*(?54Z!4'!4X',.245!-*().*X+)*,'!4'-!4'!*2?4*./-!

(+??./((*D/! V+'0)*,'! *'!?4)*/')(!g*)1!01.,'*0!4')*X,-Z=2/-*4)/-!./W/0)*,'I!v*-'/Z!"')I!

JM6!<;b=<;;I!

7,+�56!LI6!O,014.-6!OI6!8*2,'6!{I6!83E45/'6!"I6!N/!#/+.6!kI6!O/.(6!PIQI6!4'-!F*55*,'6!8I!c@bA<fI!

%`B/55(!*'-+0/!./E+54),.Z!R!0/55(!)1.,+E1!RSJ`�r"HQ!?.,-+0)*,'!*'!L!BRNL`m!-/?/'-/')!

24''/.I!PI!L+),*22+'I!M`6!<l=pbI!

7),s,+6!"I`8ILI6!"'*,)4s*6!LISI6!v,'),+6!9I7I6!H4./246!#I7I6!L?,(),54s*6!#IHI6!v,()4s*(6!LISI6!

4'-! %,5/)*(6! PI7I! c@bAAfI! N,'E`)/.2! V,55,g! +?! V,.! 4')*`FNL! -,',.! (?/0*V*0! 4')*X,-*/(!

?,()./'45!).4'(?54')4)*,'&!1*E1!*22+',E/'*0*)Z!,V!FNL!054((!""!E.4V)!2,5/0+5/(I!R.4'(?5I!

"')I!]C6!Abom=Ab;lI!

7+.*/D46!$I"I6!B1+'E6!kI6!#4.)*'/j6!SIPI6!k4'E6!tIQI6!R4'4s46!8I6!#4)(s/D*)016!RIHI6!d4'E6!kI`

FI6! 4'-! H,'E6! BI! c@bb;fI! %05p! 2/-*4)/(! )1/! -/D/5,?2/')! ,V! R! V,55*0+54.! 1/5?/.! 0/55(I!

80*/'0/!P]M6!AbbA=Abb<I!

7+))6! 8INI6! F/4D/Z6! %I6! $,5*'s6! LISI6! 4'-! %+((5*'E/.6! #I! cA;;;fI! B,22*)2/')! ),! )1/! %`

5Z2?1,*-!5*'/4E/!-/?/'-(!,'!)1/!).4'(0.*?)*,'!V40),.!O4T<I!74)+./!C_A6!<<p=<p@I!

7+))6! 8INI6!F,-Es*'6! OIHI6! R4.5*'),'6!HI#I6! 4'-!B,.0,.4'6! NI#I! c@bA<fI! R1/! E/'/.4)*,'! ,V!

4')*X,-Z`(/0./)*'E!?54(24!0/55(I!74)I!$/DI!"22+',5I!AM6!Apb=AnAI!

QX/.X4.'(01/*-)6!#IFI6!K/'E6!{I6!N*6!{I6!H4*6!FI6!d*55*42(6!LINI6!815,201*s6!dIHI6!$,)1()/*'6!
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HI#I6! 4'-! N4ss*(6! JISI! c@bAmfI! 7,'`(/5V! ./0,E'*)*,'! XZ! 2,',0Z)/(! *'*)*4)/(! 455,E.4V)!

./W/0)*,'I!PI!B5*'I!"'D/()I!A]C6!l<n;=l<o;I!

Q01*4*6!vI6!#4*/'(01/*'`B5*'/6!#I6! 8*2,'/))*6!SI6!B1/'6! PI6!$,(/')1456!$I6!%.*'s6!$I6!B1,'E6!

LI8I6!v5/*'6!:I6!H*''/.6!LI$I6!8*'E16!FI6!/)!45I!c@bAlfI!R.4'(0.*?)*,'45!./E+54)*,'!,V!E/.2*'45!

0/')/.!%!4'-!?54(24!0/55!V4)/(!XZ!-Z'42*045!0,').,5!,V!"$JmI!"22+'*)Z!PJ6!;Ao=;@;I!

Qj4s*6! vI6! 8?,5(s*6! $I6! J/'E6! BISI6! {*6! BI`JI6! B1/'E6! PI6! 81/.6! LI6! #,.(/6! FIBI6! N*+6! BI6!

801g4.)jX/.E6! OINI6! 4'-! N/,'4.-6! dIPI! c@bb@fI! L! 0.*)*045! .,5/! V,.! "N`@A! *'! ./E+54)*'E!

*22+',E5,X+5*'!?.,-+0)*,'I!80*/'0/!]`J6!Aplb=AplmI!

Q�N/4.Z6! PISI6! 8424'*/E,6!#I6!%4..*,6!#IBI6!O,)/'46!NI6!K//D*6!LI6!HW4245*6!LI6! 4'-!B,jj*6!9I!
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L2I!8,0I!7/?1.,5I!BPL87!A]6!mml=m<lI!

O,-,W*56! PI$I6! v*'6!7IdI6! 4'-! 84'-/.(6! MI#I! c@bbmfI! BHop! 4'-! X/)4@`4-./'/.E*0! ./0/?),.!
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%,5*'6!OI6!v/'-.*0s6!dIRI6!v/'-.*0s6!8ILI6!/)!45I!c@bAAfI!L!./?,.)!,V!)1/!/?*-/2*,5,EZ!,V!-/!
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AAb@=AAAlI!

$,5-�'6! 9I6! S4.0�4`O4.-,6! LI6! 4'-! %.*/D46! PILI! cA;;@fI! MNL`m`V*X.,'/0)*'! *')/.40)*,'! *(!
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L'-.*4'6! :IFI6! 4'-! B4..,556!#IBI! c@bb;fI! B,'-+*)(!2/-*4)/! ).4'(?,.)! ,V! 5,g`2,5/0+54.`
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$+((/556!OI8I6!B14(/6!BI#I6!d*''6!FIPI6!4'-!B,5D*'6!$I%I!cA;;mfI!B,.,'4.Z!4)1/.,(05/.,(*(!*'!
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81/'6! FI6! v./*(/56! HI6! 4'-! S,5-()/*'6! HI$I! c@bAlfI! O.,0/((/(! ,V! ()/.*5/! *'V54224)*,'I! PI!

"22+',5I!A`A6!@o<n=@oplI!

81+524'6!KI6!S*)5*'6!LIHI6!d/*'()/*'6! PI8I6!N4*'/j6!%I6!9(?5+E+/(6!9I6!J54D/556!$ILI6!B.4V)6! PI9I6!
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R.4'(?54')I!^6!Anml=An<@I!

8*(6! %I6! P14'E.*6! SI8I6! %+''4E6! 8I6! L554'4016! vI6! v4?54'6! %I6! 4'-! F455,.4'6! OIJI! c@bb;fI!
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82*)16!$I7I6!v4g4*6!RI6!%,(s,D*06!8I6!74-4j-*'6!QI6!8401(6!HIFI6!B,(*2*6!LI%I6!4'-!B,5D*'6!$I%I!

c@bbpfI!B1.,'*0!4')*X,-Z!2/-*4)/-!./W/0)*,'!,V!./'45!455,E.4V)(&!?4)1,5,E*0456!(/.,5,E*045!

4'-!*22+',5,E*0!V/4)+./(!*'!','1+24'!?.*24)/(I!L2I!PI!R.4'(?54')I!?6!An;b=An;oI!

82*)16!$I7I6!v4g4*6!RI6!%,(s,D*06!8I6!74-4j-*'6!QI6!8401(6!HIFI6!B,(*2*6!LI%I6!4'-!B,5D*'6!$I%I!

c@bbofI!J,+.!()4E/(!4'-!540s!,V!()4X5/!400,22,-4)*,'!*'!01.,'*0!455,4')*X,-Z`2/-*4)/-!

./'45!455,E.4V)!./W/0)*,'!*'!BZ',2,5E+(!2,'s/Z(I!L2I!PI!R.4'(?54')I!J6!App@=Apn@I!

8?,'44(6!LI`#I6!#,14..42*6!7I7I6! J/Zj*6! 9I6! 8)4'-456! RI6!F,5)1!$+()4-6!9I6!d44E/6!LI6! 4'-!

8+'-4'6! LI! c@bA<fI! OHNA! 9T?./((*,'! ,'! O54(24! 4'-! H/'-.*)*0! B/55(! *'!#Z/5,24! %,'/!

#4..,g!8+EE/()(!%/'/V*)!,V!R4.E/)/-!4')*!OHA`OHNA!R1/.4?ZI!O5,8!Q'/!A_6!/bAl;opnI!

8)4.j56! RI9I6! N/.'/.6! $ILI6! H*T,'6! JIPI6! S.,)16! BISI6! %./))(01'/*-/.6! NI6! 4'-! R/.4(4s*6! OI"I!

cA;pofI! 81g4.)j24'! ./40)*,'! 4V)/.! 1+24'! ./'45! 1,2,).4'(?54')4)*,'I!7I! 9'E5I! PI!#/-I!

]^J6!pm@=pmoI!

8)/)(,'6! BILI6! 4'-! H/2,?,+5,(6! $I! cA;<ofI! $/40)*,'(! ,V! (s*'! 1,2,E.4V)(! g*)1! (?/0*V*0!

*22+'/!(/.4I!L''I!7I!kI!L04-I!80*I!^P6!pon=p;@I!

8+4./j`L524j,.6!#I9I6!v*26!8IRI6!LX-/5`d414X6!7I6!4'-!H*4X6!LI!c@bAnfI!$/D*/g&!"22+'/`

$/54)/-! L-D/.(/! 9D/')(! d*)1! :(/! ,V! B1/0s?,*')! "'1*X*),.(! V,.! "22+',)1/.4?Z! ,V!

B4'0/.I!L.)1.*)*(!$1/+24),5I!F,X,s/'!7P!?`6!pon=p;;I!
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8+j+s*6!vI6!S.*E,.,D46!"I6!O14'6!RISI6!v/55Z6!NI#I6!4'-!BZ()/.6!PISI!c@bb;fI!M*(+45*j*'E!%!0/55!

04?)+./!,V!0,E'4)/!4')*E/'!V.,2!V,55*0+54.!-/'-.*)*0!0/55(I!PI!9T?I!#/-I!]_?6!Amo<=Am;lI!

R4'EZ/6!8ISI6!N*+6!kIPI6!LD/.(46!SI6!O1*55*?(6! PIFI6!4'-!-/!M.*/(6! PI9I!cA;;ofI! "-/')*V*04)*,'!,V!

V+'0)*,'45!1+24'!(?5/'*0!2/2,.Z!%!0/55(!XZ!/T?./((*,'!,V!BHAmo!4'-!BH@nI!PI!9T?I!#/-I!

AJJ6!Ap;A=AnblI!

R4+X/'1/*26!7I6!R4.5*'),'6!HI#I6!B.4gV,.-6!8I6!B,.0,.4'6!NI#I6!F,-Es*'6!OIHI6!4'-!7+))6!8INI!

c@bA@fI!F*E1!.4)/!,V!4')*X,-Z!(/0./)*,'! *(!',)! *')/E.45! ),!?54(24!0/55!-*VV/./')*4)*,'!4(!

./D/45/-!XZ!t%O`A!-/V*0*/'0ZI!PI!"22+',5I!AJ`6!ll@o=llloI!

R4Z5,.6!PIPI6!O4?/6!vILI6!4'-!P/'s*'(6!#IvI!c@bA@fI!L!E/.2*'45!0/')/.`*'-/?/'-/')!?4)1g4Z!

E/'/.4)/(!+'(g*)01/-!2/2,.Z!%!0/55(!/4.5Z! *'! )1/!?.*24.Z! ./(?,'(/I! PI!9T?I!#/-I!]_`6!

<;n=pbpI!

R/55*/.6! PI6!81*6!dI6!#*''*016!#I6!N*4,6!kI6!B.4gV,.-6!8I6!82Z)16!SIvI6!v455*/(6!LI6!%+((5*'E/.6!

#I6!4'-!7+))6!8INI!c@bApfI!%5*2?`A!0,').,5(!?54(24!0/55!V+'0)*,'!)1.,+E1!)1/!./E+54)*,'!,V!

*22+',E5,X+5*'! (/0./)*,'!4'-! )1/!+'V,5-/-!?.,)/*'! ./(?,'(/I!74)I! "22+',5I!A^6! l@l=

llbI!

R/.4(4s*6!OI"I!c@bA@fI!L!?/.(,'45!?/.(?/0)*D/&!Abb`Z/4.!1*(),.Z!,V!)1/!1+2,.45!)1/,.Z!,V!

).4'(?54')4)*,'I!R.4'(?54')4)*,'!`P6!n<A=n<pI!

R/.4(4s*6! OI"I6! 4'-! B4*6! PI! c@bbofI! F+24'! 5/+s,0Z)/! 4')*E/'! 4')*X,-*/(! 4'-! 01.,'*0!

./W/0)*,'&!V.,2!4((,0*4)*,'!),!04+(4)*,'I!R.4'(?54')4)*,'!J?6!lnn=lolI!

R/.4(4s*6! OI"I6! Ls*Z4246! RI6! #0BN9NNL7H6! PIHI6! 4'-! B4'','6! PILI! cA;p@fI! $/'45! -424E/!

?.,-+0/-!*'!D*D,!XZ!1,2,5,E,+(!2,+(/!4')*(/.4I!L''I!7I!kI!L04-I!80*I!``6!pm<=p<pI!

R/.4(4s*6!OI"I6!Qj4g46!#I6!4'-!B4().,6!$I!c@bbnfI!J,+.`Z/4.!V,55,g`+?!,V!4!?.,(?/0)*D/!).*45!

,V!FNL!4'-!#"BL!4')*X,-*/(!,'!s*-'/Z!E.4V)!(+.D*D45I!L2I!PI!R.4'(?54')I!^6!mbo=mA<I!

R14+'4)6!QI6!J*/5-6!LI`BI6!H4*6!PI6!N,+/-/06!NI6!O4)/Z6!7I6!%5,016!#I`JI6!#4'-/)6!BI6!%/54*.6!#I`JI6!

%.+'/D456! OI6! #/*51406! QI6! /)! 45I! c@bb<fI! NZ2?1,*-! '/,E/'/(*(! *'! 01.,'*0! ./W/0)*,'&!

/D*-/'0/! V,.! 4! 5,045! 1+2,.45! 455,*22+'/! ./(?,'(/I! O.,0I! 74)5I! L04-I! 80*I! :I! 8I! LI! A_]6!

Amn@l=Amn@oI!

R14+'4)6! QI6! O4)/Z6!7I6! B45*E*+.*6! SI6! S4+)./4+6! BI6!#424'*`#4)(+-46!#I6!#/ss*6! kI6! H*/+`

7,(W/4'6! #I`BI6! 9X/.56! SI6! 90,014.-6! $I6! #*01/56! PI`%I6! /)! 45I! c@bAb4fI! B1.,'*0! ./W/0)*,'!

).*EE/.(! )1/! -/D/5,?2/')! ,V! 4'! 4EE./((*D/! *').4E.4V)! *22+'/! ./(?,'(/! )1.,+E1!

./04?*)+54)*,'!,V!5Z2?1,*-!,.E4',E/'/(*(I!PI!"22+',5I!AJM6!nAn=n@oI!

R14+'4)6!QI6!S.4VV`H+X,*(6!8I6!%.,+4.-6!8I6!S4+)./4+6!BI6!M4.)1424'6!LI6!J4X*/'6!7I6!J*/5-6!LI`

BI6! N,+/-/06! NI6! H4*6! PI6! P,5Z6! 9I6! /)! 45I! c@bAbXfI! "22+'/! $/(?,'(/(! 95*0*)/-! *'! R/.)*4.Z!

NZ2?1,*-!R*((+/(!H*(?54Z!H*()*'0)*D/!J/4)+./(I!ON,8!Q79!M6!/AAl;oI!

R14+'4)6!QI6!#,./5,'6! 9I6! 4'-!H/V.4'0/6! RI! c@bAb0fI! L2�%�D45/')&! 4')*`BH@b! 4')*X,-*/(!

+'.4D/5!)1/!-+45!.,5/!,V!%!0/55(!*'!*22+',?4)1,E/'/(*(I!%5,,-!AA?6!<A<=<@AI!

R14+'4)6!QI6!S.4VV`H+X,*(6!8I6!J4X*/'6!7I6!H+)1/Z6!LI6!L))+*5`L+-/'*(6!MI6!7*0,5/))*6!LI6!O4)/Z6!

7I6!4'-!#,./5,'6!9I!c@bA@fI!L!()/?g*(/!X./4s-,g'!,V!%`0/55!),5/.4'0/!,00+.(!g*)1*'!./'45!

455,E.4V)(!-+.*'E!01.,'*0!./W/0)*,'I!v*-'/Z!"')I!JA6!@bn=@A;I!
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R14+'4)6!QI6!v,/'*E6!LI6!N/*X5/.6!BI6!4'-!S.*2X/.)6!OI!c@bApfI!9VV/0)!,V!"22+',(+??./((*D/!

H.+E(!,'!F+2,.45!L55,(/'(*)*j4)*,'!4V)/.!v*-'/Z!R.4'(?54')I! PI!L2I!8,0I!7/?1.,5I! PL87!

]^6!Ao;b=A;bbI!

R1*X4+-*'6! HI6! L5424.)*'/6! 9I6! -/! J*5*??*(6! PIOI6! H*4X6! 7I6! N4+./')6! %I6! 4'-! %/.)1,+T6! JI!

cA;;ofI!L-D4')4E/!,V!4')*)1Z2,0Z)/!E5,X+5*'!*'-+0)*,'!*'!(/'(*)*j/-!s*-'/Z!./0*?*/')(&!4!

.4'-,2*j/-! ?.,(?/0)*D/! ()+-Z! 0,2?4.*'E! *'-+0)*,'! g*)1! 4'-! g*)1,+)! 4')*)1Z2,0Z)/!

E5,X+5*'I!7/?1.,5I!H*45I!R.4'(?54')I!AP6!nAA=nA<I!

R,--6! HIPI6! #0F/Zj/.`d*55*42(6! NIPI6! v,g456! BI6! N//6! LI`FI6! M,5?/6! %IRI6! H*42,'-6! %I6!

#0F/Zj/.`d*55*42(6!#ISI6!4'-!S5*201/.6!NIFI!c@bb;fI!t%OA!E,D/.'(!54)/!/D/')(!*'!?54(24!

0/55!-*VV/./')*4)*,'!4'-!*(!',)!./>+*./-!V,.!4')*E/'`(?/0*V*0!2/2,.Z!%!0/55!-/D/5,?2/')I!PI!

9T?I!#/-I!]_?6!@A<A=@A<;I!

R,'/55*6!#I6!d*/X/6!7I6!v',556!SI6!%/55,6!LI6!%.,g'/6!8I6!P4-14D6!HI6!v54./'X4016!8I6!4'-!S*556!PI!

c@bAAfI!8Z()/24)*0!$/D*/g&!v*-'/Z!R.4'(?54')4)*,'!B,2?4./-!d*)1!H*45Z(*(!*'!B5*'*0455Z!

$/5/D4')!Q+)0,2/(I!L2I!PI!R.4'(?54')I!AA6!@b;l=@Ab;I!

:/14.46! 8I6! B14(/6!BI#I6! B,.'/556! NIHI6!#4-(/'6! PIBI6!$+((/556! OI8I6! 4'-!B,5D*'6!$I%I! c@bbnfI!

B1.,'*0! 04.-*40! ).4'(?54')! 4.)/.*,?4)1Z! *'! 2*0/&! ./54)*,'(1*?! ,V! 455,4')*X,-Z6! Bm-!

-/?,(*)*,'!4'-!'/,*')*245!V*X.,(*(I!L2I!PI!R.4'(?54')I!^6!<n=p<I!

:/',6!FI6!%4'01/./4+6!PI6!4'-!M*'+/(46!BISI!c@bA<fI!O4)1,?1Z(*,5,EZ!,V!R!V,55*0+54.!1/5?/.!

0/55(!*'!1+24'(!4'-!2*0/I!74)I!"22+',5I!A?6!Am@=A<@I!

M4'!N4/)1/26!JI6!%4+(6!9I6!82Z)16!NILI6!L'-.*(6!JI6!%/T6!JI6!:.X4*'6!PI6!v*,+((*(6!HI6!4'-!N/,6!

QI! c@bbAfI! S5+0,0,.)*0,*-(! L))/'+4)/! R! B/55! $/0/?),.! 8*E'45*'EI! PI! 9T?I!#/-I!A`P6! obl=

oAmI!

M*0),.46!SIHI6!4'-!7+((/'jg/*E6!#IBI!c@bA@fI!S/.2*'45!0/')/.(I!L''+I!$/DI!"22+',5I!P_6!

m@;=m<nI!

M*0),.46! SIHI6! 801g*0s/.)6! RILI6! J,,s(24'6! HI$I6! v42?1,.()6! LIQI6! #/Z/.`F/.24''6! #I6!

H+()*'6! #INI6! 4'-! 7+((/'jg/*E6! #IBI! c@bAbfI! S/.2*'45! 0/')/.! -Z'42*0(! ./D/45/-! XZ!

2+5)*?1,),'! 2*0.,(0,?Z! g*)1! 4! ?1,),40)*D4)4X5/! V5+,./(0/')! ./?,.)/.I! B/55! ACP6! <;@=

pb<I!

M*0),.46! SIHI6! H,2*'E+/j`8,546! HI6! F,52/(6! LI%I6! H/.,+X4*T6! 8I6! H4554`J4D/.46! $I6! 4'-!

7+((/'jg/*E6!#IBI!c@bA@fI!"-/')*V*04)*,'!,V!1+24'!E/.2*'45!0/')/.!5*E1)!4'-!-4.s!j,'/!

0/55(!4'-!)1/*.!./54)*,'(1*?!),!1+24'!%`0/55!5Z2?1,24(I!%5,,-!A]_6!@@mb=@@moI!

M*-4.((,'6!SI6!H/ss/.(6!SI6! 4'-!$*(?/'(6!RI! c@bAmfI! "ES! 8+X054((/(! 4'-!L55,)Z?/(&! J.,2!

8).+0)+./!),!9VV/0),.!J+'0)*,'(I!J.,')I!"22+',5I!MI!

M*55/6!8I6!O,*.*/.6!7I6!%.4'01/./4+6! PI6!B14.?Z6!MI6!O/'E426!8I6!7/..*/./`H4E+*'6!MI6!N/!%4(`

%/.'4.-/)6!8I6!B,+5,'6!JI6!#4.Z6!BI6!B1/',+4.-6!LI6!/)!45I!c@bApfI!L')*`BH@o!L')*X,-Z!4'-!

%/54)40/?)!9T/.)!H*VV/./')*45!9VV/0)(!,'!#/014'*(2(!,V!$/'45!L55,E.4V)!$/W/0)*,'I! PI!L2I!

8,0I!7/?1.,5I!PL87I!

M*'0/')*6! JI! c@bA@fI! L./! 0450*'/+.*'! *'1*X*),.(`V.//! ./E*2/'(! ./4-Z! V,.! ?.*2/! )*2/�!

v*-'/Z!"')I!J]6!Ab<m=AbpbI!
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M*'0/')*6!JI6!v*.s24'6!$I6!N*E1)6!8I6!%+2E4.-'/.6!SI6!O/(0,D*)j6!#I6!F455,.4'6!OI6!7/Z54'6!PI6!

d*5s*'(,'6!LI6!9sX/.E6!FI6!S4(),'6!$I6!/)!45I!cA;;ofI!"')/.5/+s*'`@`./0/?),.!X5,0s4-/!g*)1!

-405*j+24X! ),! ?./D/')! 40+)/! ./W/0)*,'! *'! ./'45! ).4'(?54')4)*,'I! H405*j+24X! R.*?5/!

R1/.4?Z!8)+-Z!S.,+?I!7I!9'E5I!PI!#/-I!PPJ6!ApA=Ap<I!

M*'0/')*6! JI6! $,()4*'E6! NI6! S.*'Z,6! PI6! $*0/6! vI6! 8)/*'X/.E6! 8I6! S4*)/6! NI6! #,456! #I`BI6!

#,'-.4E,'`$42*./j6!SILI6!v,)14.*6! PI6!O,5*'(sZ6!#I8I6!/)!45I!c@bApfI!%/54)40/?)!4'-!N,'E`

R/.2!Q+)0,2/(!*'!v*-'/Z!R.4'(?54')4)*,'I!7I!9'E5I!PI!#/-I!P^C6!lll=lmlI!

M*'+/(46!BISI6!N*')/.24'6!#ILI6!k+6!HI6!4'-!#40N/''4'6!"IBI#I!c@bApfI!J,55*0+54.!F/5?/.!R!

B/55(I!L''+I!$/DI!"22+',5I!PC6!ll<=lpoI!

d45s/.6!dI9I6!74(.6!"IdI6!B42*.4'-6!SI6!R/(4.6!%I#I6!%,,)16!BIPI6!4'-!S,5-()/*'6!HI$I!c@bbpfI!

LX(/'0/!,V!*''4)/!#ZHoo!(*E'45*'E!?.,2,)/(!*'-+0*X5/!455,E.4V)!400/?)4'0/I!PI!"22+',5I!

A^^6!<lbn=<lApI!

d4556! LI9I6! M/45/6! PINI6! 4'-! #/501/.6! #INI! c@bAnfI! L-D4'0/-! H,'4)*,'! O.,E.42(! 4'-!

H/0/4(/-! H,',.! "'*)*4)/-! B14*'(! `! @! "'',D4)*,'(! *'! v*-'/Z! O4*./-! H,'4)*,'I!

R.4'(?54')4)*,'I!

d/1.5*6!7I6!N/E5/.6!HIJI6!J*'s/6!HI6!R,/55'/.6!vI#I6!N,/)(01/.6!OI6!%4EE*,5*'*6!#I6!#40N/''4'6!

"IBI6! 4'-! L014`Q.X/46! FI! c@bbAfI! B14'E*'E! ./(?,'(*D/'/((! ),! 01/2,s*'/(! 455,g(!

2/-+554.Z!?54(24X54()(!),!5/4D/!5Z2?1!',-/(I!9+.I!PI!"22+',5I!PA6!pb;=pApI!

d/*6!BI6!L',5*s6!PI6!B4??*,'/6!LI6!K1/'E6!%I6!O+E1`%/.'4.-6!LI6!%.,,s(6!PI6!N//6!9I`FI6!#*5'/.6!

9IBI%I6! 4'-! 84'j6! "I! c@bbnfI! L! '/g! ?,?+54)*,'! ,V! 0/55(! 540s*'E! /T?./((*,'! ,V! BH@n!

./?./(/')(!4!',)4X5/!0,2?,'/')!,V! )1/!%!0/55!2/2,.Z!0,2?4.)2/')! *'! (Z()/2*0! 5+?+(!

/.Z)1/24),(+(I!PI!"22+',5I!A^J6!pp@m=ppllI!

d/*556! PI`BI6!d/55/.6! 8I6! 4'-!$/Z'4+-6! BI`LI! c@bb;fI!F+24'!24.E*'45! j,'/!%! 0/55(I! L''+I!

$/DI!"22+',5I!]^6!@pn=@o<I!

d/*(/56!JI6!4'-!815,201*s6!#I! c@bAnfI!#/2,.Z!%!B/55(!,V!#*0/!4'-!F+24'(I!L''+I!$/DI!

"22+',5I!PM6!@<<=@omI!

d*/X/6!BI6!S*X(,'6!"IdI6!%5Z-)`F4'(/'6!RIHI6!v4.?*'(s*6!#I6!F,6!PI6!8),.(5/Z6!NIPI6!S,5-X/.E6!LI6!

%*.s6! OI9I6! $+(16! HI7I6! 4'-! 7*0s/.(,'6! OIdI! c@bA@fI! 9D,5+)*,'! 4'-! B5*'*045! O4)1,5,E*0!

B,../54)*,'(!,V!H/!7,D,!H,',.`8?/0*V*0!FNL!L')*X,-Z!O,()!v*-'/Z!R.4'(?54')&!B5*'*045!

O4)1,5,E*0!B,../54)*,'(!,V!H/!7,D,!H8LI!L2I!PI!R.4'(?54')I!A]6!AA<n=AApnI!

d*/X/6!BI6!O,01*'0,6!HI6!%5Z-)`F4'(/'6!RIHI6!F,6! PI6!%*.s6!OI9I6!v4.?*'(s*6!#I6!S,5-X/.E6!LI6!

8),.(5/Z6! NIPI6! S*X(,'6! "IdI6! $+(16! HI7I6! /)! 45I! c@bAlfI! B54((! ""! FNL! /?*),?/! 24)01*'E`L!

().4)/EZ! ),! 2*'*2*j/! -/! ',D,! -,',.`(?/0*V*0! 4')*X,-Z! -/D/5,?2/')! 4'-! *2?.,D/!

,+)0,2/(I!L2I!PI!R.4'(?54')I!AP6!lAAm=lA@@I!

d*/X/6!BI6!S*X(,'6! "IdI6!%5Z-)`F4'(/'6!RIHI6!O,01*'0,6!HI6!%*.s6!OI9I6!F,6! PI6!v4.?*'(s*6!#I6!
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ABSTRACT

The negative effect of donor-specific antibodies on the success of solid transplant is

now clearly established. However, the lack of effective treatment to prevent the

development of antibody-mediated lesions deepens the need for clinicians to focus

on primary prevention of de novo humoral allosensitization. Among the factors

associatedwith the risk of developing de novo donor–specific antibodies, therapeu-

tic immunosuppression is the most obvious parameter in which improvement is

possible. Beyond compliance and the overall depth of immunosuppression, it is

likely that the nature of the drugs is also crucial. Here, we provide an overview of

the molecular effect of the various immunosuppressive drugs on B cell biology.

Clinical data related to the effect of these drugs on de novo humoral allosensitiza-

tion are also examined, providing a platform from which clinicians can optimize

immunosuppression for prevention of de novo donor–specific antibody generation

at the individual level.

J Am Soc Nephrol 27: 1890–1900, 2016. doi: 10.1681/ASN.2015070781

Antibody-mediated rejection (AMR) is

widely recognized as the leading cause of

late transplant failure and accounts for

approximately two thirds of renal allo-

graft losses.1,2 In 2003, AMR was added

to the Banff classification for inter-

pretation of renal allograft biopsy,3

sparking intense interest in the trans-

plant community. Clinical studies over

the last 10 years have established that

antibodies generated de novo post-

transplantation against donor-specific

antigens (DSAs) are strongly associated

and may be an important cause of

allograft loss.1,4,5

Experimental studies have shed light

on the natural history of AMR.6,7 The

sequence starts with the generation of

antibodies directed against the graft. Al-

though highly polymorphicmismatched

HLA molecules represent the most

documented targets for DSAs, it is clear

that DSAs can also be directed against

other kinds of molecular targets, includ-

ing polymorphic minor histocompati-

bility antigens and after a breakdown of

B cell tolerance,8 nonpolymorphic auto-

antigens.9 DSAs are massive proteins

that are largely sequestrated in the circu-

lation.10 Binding of circulating DSAs to

directly accessible graft endothelial cells

can trigger the activation of a classic

complement pathway, a central process

in the pathophysiology of acute AMR

(i.e., AMR with acute graft dysfunction).11

Complement activation by antibodies

depends on the recruitment and activa-

tion of the component C1q. After anti-

gen binding on cells, IgGs establish

specific noncovalent interactions between

Fc segments, resulting in the formation

of ordered antibody hexamers with ex-

quisite ability to recruit and activate

C1q.12 The probability that a sufficient

number of IgGs binds close enough to

form such hexameric complexes is

strongly influenced by antibody titer.

In line with this idea is the fact that

the ability of DSAs to bind C1q or

C3d in a solid-phase assay correlates

with their MFI.11,13 Another clue that

DSA titer is an important factor in

their ability to activate complement is

in the study by Yell et al.14 which shows

that most C1q binding DSAs can be con-

verted into non–C1q binding DSAs

when diluted. However, DSAs with sim-

ilar MFI do not always activate the com-

plement,11 which indicates that, beyond

the quantity, some qualitative features of

antibodies also affect their ability to ac-

tivate the complement. It is well known
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that IgG4 is much less effective than

IgG1 and IgG3 in triggering the comple-

ment cascade. Strikingly, a recent study

reported that DSA subclasses identify

distinct phenotypes of kidney allograft

AMR. In this study, IgG3 DSAs were as-

sociated with a shorter rejection time,

increased microcirculation injury, and

more C4d capillary deposition; in con-

trast, IgG4 correlated with later allograft

injury.15

In contrast to acute AMR, activation

of the classic complement pathway does

not seem to be critical for the develop-

ment of chronic AMR lesions. The first

evidence supporting this concept was in

the study by Colvin and coworkers,16

which transplanted immunodeficient

RAG knockout mice with allogenic

heart. Colvin and coworkers16 observed

that a passive transfer of noncomple-

ment binding DSAs was sufficient

enough to promote allograft vasculop-

athy. Innate immune cells, including

neutrophils, macrophages, and NK cells,

can bind to Fc fragments of antibodies

and release lytic enzymes (a mechanism

called antibody–dependent, cell–mediated

cytotoxicity), which mediate smoldering

endothelial cell damages. In turn, chronic

vascular inflammation promotes the

progressive development of typical vascu-

lar lesions (i.e., transplant glomerulopathy,

allograft vasculopathy, and lamination

of the peritubular capillary basement

membrane).

Current treatment protocols for

AMR use permutations of a multi-

pronged approach that include DSA

removal with plasmapheresis, B or

plasma cell depletion with anti-CD20

and proteasome inhibitors (PIs), respec-

tively, and the blockade of antibody–

mediated effector functions with

intravenous Igs (IVIgs) or terminal

complement pathway inhibitors.7 The

3-year graft survival rate with these pro-

tocols is ,50%.17 Given the detrimental

effect of DSAs on transplant survival and

the lack of effective treatment to prevent

the development of antibody-mediated

lesions, the priority of clinicians in

charge of recipients of solid organs

should be primary prevention of DSA

generation.

INCIDENCE AND RISK FACTORS

FOR SENSITIZATION

The prevalence of de novo donor–specific

antigens (dnDSAs) is generally between

5% and 10% at 1 year postrenal trans-

plantation and slowly increases there-

after to 20% at 5 years.18–20However, these

percentages should be interpreted with

caution. During the last 10 years, assays

for the detection of anti-HLA antibodies

have evolved from complement-dependent

cytotoxicity to the highly sensitive

microbead–based Luminex assay. There-

fore, it is possible that DSAs identified in

the post-transplant period could, in fact,

bepreformedDSAs thatwerenotpreviously

detected by the complement–dependent cy-

totoxicity assay. Furthermore, a negative

pretransplant serum does not completely

rule out the possibility that DSAs might be

expressed in the context of B cell memory

response. Indeed, using a novel HLA B Cell

Enzyme-Linked ImmunoSpot Assay,

Lúcia et al.21 showed that, in 30% of pa-

tients, memory B cells could be detected

in highly sensitized patients in the ab-

sence of corresponding anti–HLA anti-

bodies in the circulation.

Risk factors for sensitization fall into

two categories: either they increase graft

immunogenicity or they increase the

recipient immune system’s ability to re-

spond to allogeneic epitopes.Graft immu-

nogenicity depends on both the quantity

of allogeneic epitopes expressed by the

graft (i.e., the number of mismatched

amino acid polymorphisms)22 and their

nature.23,24 It is also possible that graft

inflammation (either preexisting in

extended criteria donors or secondary to

ischemia-reperfusion injuries) could

increase immunogenicity.25 The ability

of recipients’ immune systems to respond

to allogeneic epitopes is reflected in their

pretransplant immunization status (i.e.,

responses to previous challenges), acute

cellular rejection episodes, and younger

age, all of which have been consistently

associated with increased risk of sensitiza-

tion.19,26,27 Among the factors associated

with post-transplant sensitization, thera-

peutic immunosuppression represents the

most obvious modifiable risk factor. To

optimize immunosuppressive strategies,

it is fundamental to take into account

drug exposure evaluated by a pretrans-

plant pharmagenomics analysis and

post–transplant pharmacokinetic moni-

toring. Indeed, the incidence of sensitiza-

tion is dramatically increased in patients

who are nonadherent.2,19Moreover, strict

monitoring of DSAs should be performed

when clinical situations, such as infectious

episodes, BK virus viremia,21 diarrhea, or

cancer,22 lead to a reduction of immuno-

suppression. It is also noteworthy that

death with a functional allograft is cur-

rently an important cause of graft loss. All

recommendations regarding antirejection

therapy must, therefore, take into account

the related risk of overimmunosuppression

and the benefit-to-risk ratio of all

therapeutic decisions.28 Finally, defining

the best drug combination for primary

prevention requires an understanding of

B cell biology and the molecular mecha-

nisms by which each drug interferes with

dnDSA generation.

IMMUNE MECHANISMS

UNDERLYING DSA GENERATION

DSAs are high-affinity IgGs directed

against protein antigen. These charac-

teristics imply that DSA generation

results from a thymo–dependent B cell

response. This type of humoral response,

which develops within secondary lym-

phoid organs (spleen or lymph nodes),

involves two distinct events that are sep-

arated both spatially and temporally29

(Figure 1). B cell activation is initiated

in the B cell area of secondary lymphoid

organs by the binding of cognate antigen

to surface B cell receptors (BCRs). This

step is strengthened with the help of in-

nate immune effectors. Macrophages of

the subcapsular sinus capture lymph-

borne antigens,30 and the binding of

these antigens to the surface Ig of the

cognate B cells contributes to the estab-

lishment of the immunologic synapse

between the B cells and the subcapsular

sinus macrophages30 (Figure 1, top

panel). BCR crosslinking leads to the

phosphorylation of immunoreceptor

tyrosine–based activation motifs by the

Src family kinase Lyn. This initiates the

J Am Soc Nephrol 27: 1890–1900, 2016 Immunosuppression and De Novo DSA 1891
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formation of the signalosome, an assembly

of intracellular signaling molecules that,

together with adaptor molecules, are re-

sponsible for the coordinated regulation

of downstream signaling pathways, in-

cluding calcineurin and mammalian tar-

get of rapamycin (mTOR) pathways, and

ultimately, modify the gene expression.

Importantly, signaling BCR microclus-

ters also associate with molecular motor

dynein, which allows for the coordinated

movement of antigen into the intracyto-

plasmic endosomal compartment of the

B cell.29,31 Internalized antigen is pro-

cessed and subsequently exposed on the

B cell surface in association with MHC

molecules.32 B cells that have received

this first activation signal migrate toward

the B zone-T zone boundary,33 where

they pair with a particular subset of cog-

nate CD4+ T cells called T follicular

helper (Tfh) cells34 (Figure 1, bottom

panel). This provides the second activa-

tion signal for B cells through cell surface

costimulatory ligand interactions (espe-

cially CD40L) and directional cytokine

production (in particular, IL-21).34 The

activated B cells enter the germinal

center, where they proliferate. Their pro-

genies go through repeated cycles of

random somatic hypermutation of Ig

variable regions driven by the enzyme

activation–induced cytidine deaminase

followed by selection of progressively

higher–affinity mutants. Differentiation

of some of these high-affinity mutants

into plasma cells ormemory B cells leads

to the increased affinity of serum anti-

bodies and the high affinity of the recall

response.35 Interestingly, recent evidence

has shown that plasma cells and memory

B cells generated by the germinal center

reaction require additional helper signals

from innate immune effectors, including

eosinophils and basophils, to extend their

lifespan in postgerminal center niches

(summarized in ref. 36).

Recent data suggest that B cell func-

tions are not restricted to the deleterious

role of secreting dnDSAs.37 In the in-

flammatory context, some B cell sub-

sets have shown regulatory properties

that rely on either secretion of anti-

inflammatory cytokines (IL-10) and/

or contact-dependent mechanisms. The

Figure 1. Key molecular steps of B cell activation and sites of action of immunosuppressive
drugs. B cell activation is a two-step process. (Top panel) Binding of the cognate antigen to the
surface IgofB cells serves as thefirst signal of activation. BCR signalingdrives the internalization
of bound antigens (donor’s HLA molecules) to endosomal compartments, where they are

1892 Journal of the American Society of Nephrology J Am Soc Nephrol 27: 1890–1900, 2016

BRIEF REVIEW www.jasn.org



L779t9!"!

A<l!

! !

fine equilibrium between these two roles

of B cells should also be taken into ac-

count when discussing immunosup-

pressive strategies.38

Determining the actions of each im-

munosuppressive drug on B cell biology

and their consequent effect on dnDSA

production represents the first step in

defining practical clinical immunosup-

pressive strategies.

EFFECT OF INDUCTION THERAPY

ON DNDSA GENERATION

Rabbit antithymocyte globulin (ATG) is a

mixture of polyclonal IgGs recovered

from the sera of rabbits immunized

with human thymocytes. The binding

of antibodies to recipient’s T lympho-

cytes results in complement– and/or

antibody–dependent, cell–mediated cy-

totoxicity and an interaction with T cell

surface antigens, possibly resulting in

apoptosis or anergy (Figure 1). Interest-

ingly, because certain epitopes are shared

between T and B cells and because pedi-

atric thymi also contain CD20+ B cells

and CD138+ plasma cells, ATG contain

IgGs directed against these latter sub-

sets.39 As a result, in vitro studies have

shown that ATG induces apoptosis of

naive, activated B cells and bone marrow

resident plasma cells at clinically rele-

vant concentrations (1–100 ng/ml).39

However, the importance of ATG–

induced plasma and/or B cell depletion

in vivo has not been clearly shown.40

An alternative to ATG as a depleting

agent for induction is alemtuzumab, a

humanized mAb directed against CD52,

which is a protein widely distributed on

the surface of lymphocytes and mono-

cytes (but with an unknown function).

Alemtuzumab induces rapid and pro-

found B (and T) lymphocyte depletion41

(Figure 1). A recent study showed that,

after this initial depletion, B cells repo-

pulate the peripheral blood from 6weeks

onward and exceed baseline levels after 6

months.42Moreover, the composition of

B cell subsets is altered compared with

that found pretransplant; the levels of

naïve and transitional B cells increase,

whereas the absolute number of mem-

ory B cells decreases significantly.42 In-

terestingly, in organ transplantation, the

composition of the B cell compartment

is repeatedly identified as an important

determinant for graft outcome.43,44

Heidt et al.42 suggested that lymphocyte

depletion with alemtuzumab may skew

the B cell compartment toward a proto-

lerogenic profile. This hypothesis has

been further strengthened by another

work that showed that a significant

expansion of regulatory–type B cells (de-

fined as CD19+CD5+CD1dhigh) is associ-

atedwith superior graft function and that

this pattern is more common after alem-

tuzumab induction.45 However, al-

though this hypothesis is interesting, it

has been challenged by recent conflicting

reports from two independent groups

showing that alemtuzumab–induced

B cell depletion/reconstitution is as-

sociated with a higher incidence of

AMR compared with induction with

ATG.46,47

Basiliximab is a chimeric mouse-

human nondepleting mAb targeting

the a-chain (CD25) of the IL-2 receptor

(Figure 1). Basiliximab was developed

for induction therapy on the basis of

the concept that it would block IL-2

binding, thereby inhibiting T cell prolif-

eration. Interestingly, activated B cells

also express CD25,48 and IL-2 has a cru-

cial role in driving the differentiation of

activated B cells toward plasma cells in

vitro.48

In practice, ATG should be preferred

in sensitized patients without DSAs,

because two randomized clinical trials

showed beneficial short–term effects on

acute rejection, graft function, and

survival (however, the relationship be-

tween induction immunosuppression,

dnDSAs, and AMR was not specifically

addressed).49,50 In a more recent trial,

Brokhof et al.51 reported in a cohort of

114 moderately sensitized recipients of

deceased donor renal transplants that in-

duction with ATG is associated with a

reduction in the occurrence of dnDSAs

and AMR compared with basiliximab.

However, it should be noted that, in

this study, (1) the difference became sta-

tistically different only at 3 years, (2)

only a few patients assigned to basilixi-

mab had a follow-up at 36 months, and

(3) the patients who received ATG also

received more plasmapheresis and IVIg

than the patients who received rituximab.

Finally, if ATG should be considered

as the first–line induction therapy in

previously sensitized patients, no data

are available concerning a potential

benefit of this induction strategy in non-

sensitized recipients.

EFFECT OF MAINTENANCE

IMMUNOSUPPRESSION ON

DNDSA GENERATION

Corticosteroids

Corticosteroids are the oldest immune

response–modifying drugs. Their mech-

anism of action is diverse and includes

interference with intracellular transcrip-

tion factors and signaling pathways of

several surface receptors, including the

T cell antigen receptor52 and down-

stream kinases.53

High doses of corticosteroids (.1

mg/kg), used for induction therapy in

transplantation, also induce lymphocyte

apoptosis (including B cells)46,54 and can

prevent in vitro differentiation of B cells

into plasma cells.55 High concentrations

of corticosteroids are also likely to inter-

fere with Fc g–receptor signaling, in-

cluding the inhibitory Fc g–RIIb, which

acts as a key negative modulator of B cell

function and controls bone marrow

plasma cell apoptosis.56 The effect of a

processed. Selected peptides are then loaded onto recipientMHC class 2molecules and presented on the B cell surface. (Bottompanel) B
cells interact with cognate Tfh cells that provide the second costimulation signal for the completion of B cell activation. Therapies with
proven efficiency are shown as red lines. Putative mechanisms of action are dashed red lines with question marks. TCR, T cell receptor.
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standard maintenance dose of cortico-

steroid therapy on human B cells was

studied in a seminal in vitro study by

Cupps et al.57 in the mid-1980s. Early

events in B cell activation, such as

anti-IgM–induced B cell activation and

proliferation, are profoundly suppressed

by corticosteroids.57 To be effective, the

corticosteroids have to be present in

the culture during the first 24 hours,

suggesting a drug-induced modulation

of an early event.57

Over the last decades, several attempts

have been made to develop steroid-

sparing strategies to avoid their important

deleterious side effects. No increased risk

in sensitization has been reported in

patients without corticosteroids in a pro-

spective single–center study on kidney

transplantation58 and two retrospective

studies on liver transplantation.59,60

These encouraging results are also sup-

ported by the conclusions in the work by

Delgado et al.,61 which randomized 37

recipients of kidney transplants with

ATG induction, tacrolimus, and myco-

phenolic acid (MPA) for corticosteroid

withdrawal 1 week post-transplantation.

Delgado et al.61 did not observe any dif-

ference in dnDSA incidence at 5 years.

However, because early steroid with-

drawal is associated with a higher in-

cidence of subclinical rejection and

chronic graft injury in recipients with

high immunologic risk, such as

blacks,62 a steroid-sparing strategy

should only be considered in selected re-

cipients with low immunologic risk.

Calcineurin Inhibitors

It has been known since the mid-1990s

that, similar towhat happens inT cells, the

engagement of BCR activates NFAT

through a calcineurin-dependent pathway

in B lymphocytes (Figure 1). The impor-

tance of this pathway for T cell–dependent

humoral responses has been studied in

mice, in which calcineurin was deleted

specifically in B cells.63 These mice had

larger germinal centers, reduced plasma

cell development, and lower antigen–

specific antibody titers, indicating a block

in plasma cell differentiation.63 Although

interesting, these experimental results

cannot be directly translated into patients,

because calcineurin inhibitors (CNIs), in

contrast with genetic deletion, do not

completely suppress calcineurin activity

in lymphocytes.64 In fact, when Heidt

et al.65 tested the effect of CNIs in T and

B cell cocultures, they observed that,

whereas cyclosporin A (CsA) and tacroli-

mus were both capable of inhibiting Ig

production when B cells were cultured

with T cells that were not preactivated,

they failed to do so when preactivated T

cells were used to stimulate B cells. These

results indicate that CNIs affect the hu-

moral immune response of patients with

transplants by interfering with T helper

signals and not by targeting B cells di-

rectly.65 This hypothesis is supported by

the study by Struijk et al.,66which showed

that patients with renal transplants who

were stable on prednisolone plus CsA

failed to develop antibodies against

T cell–dependent model antigens but re-

sponded normally to T cell–independent

antigens.

Some studieshave reported that theuse

of CsA is associated with an increased risk

of dnDSAs compared with tacrolimus,
59,67 but this difference is not always

found.5 The effect of the nature of CNIs

(CsA or tacrolimus) on dnDSA occur-

rence is made difficult to assess because

of the specific pharmacokinetic features

of each molecule (including variance of

oral bioavailability, action on entero-

hepatic circulation of MPA observed

with CsA, and genetic polymorphisms of

tacrolimus), which are likely to modify

drug exposure. Finally, beyond the nature

of the CNI, compliance19 and trough lev-

els59 have been established as the most

important risk factors for sensitization of

patients on CNI.

mTOR Inhibitors

Immunosuppressive drugs targeting the

mTOR signaling pathway have been de-

veloped to avoid or reduceCNI-associated

toxicity. Sirolimus and everolimus

engage FK binding proteins, forming a

complex that inhibits mTOR. This in-

hibition prevents the translation of

mRNA-encoding proteins needed to en-

ter the cell cycle68 (thus reducing T cell

proliferation) and cytokine produc-

tion40,69 (Figure 1). Interestingly,

engagement of the BCR activates PI3K,

which beyond activation of NF-kB–

dependent transcription, also initiates a

distinct signaling pathway involving

the Akt and mTOR serine/threonine

kinases.70

Surprisingly little is known about the

functions of the mTOR complexes in B

cells. Homozygous knockin mice for

hypomorphic mTOR showed decreased

ability to produce antibodies.69 To deter-

mine whether these effects were caused

by a direct mTOR blockade in the B cells

or only reflected T cell deficiency, the

same group examined the humoral re-

sponses in mTOR conditional B cell

knockout mice.71 Mice with mTOR de-

leted in their B cell lineage produced

fewer splenic germinal centers and also,

exhibited a decrease in switched high–

affinity antibody responses in contrast

to their wild-type littermates.71 The

fact that mTOR inhibitors are able to

prevent the in vitro production of Ig

with equal efficiency when human B

cells are cultured with preactivated or

not preactivated T cells further shows

that mTOR inhibitors, in contrast with

CNIs, have a direct effect on B cells.65,72

This concept is also validated by the re-

sults of a recent study that compared the

effects of CNI and mTOR inhibitors on

B cells from healthy volunteers. Only

sirolimus was able to inhibit the prolifer-

ation of B cells and their differentiation

into plasma cells. Interestingly, the effect

of sirolimus seemedmore pronounced on

the CD19+CD27+ memory subset.73

Several clinical studies have reported

successful conversion to an mTOR in-

hibitor–based regimen.74–77 Although

several of them showed a significant im-

provement in renal function after conver-

sion to a CNI-free regimen, long-term

data on the humoral response are limited.

In the ZEUS Trial,74 recipients of kidney

transplants on CsA-based immunosup-

pression were randomized at 4 months

post-transplantation to be either main-

tained on the same regimen or converted

to everolimus-based immunosuppres-

sion. In a retrospective analysis of a subset

of patients, Liefeldt et al.78 reported that

23% of those receiving everolimus had

developed dnDSAs compared with only
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11% of those who were receiving CsA.

This difference was, however, only ob-

served when steroid withdrawal was al-

lowed. In contrast, the 4-year report of

the CONCEPT Trial79 did not find signif-

icant difference in dnDSA incidence be-

tween patients switched to sirolimus at 3

months and the CsA controls (12% versus

21%; P=0.24). In line with these last reas-

suring results, a case-control study evalu-

ating the effect of late conversion from

CNI to everolimus (median of 22 months

post-transplantation) also fails to show

increased dnDSA incidence.80 Finally,

the question of whether mTOR inhibitors

favor dnDSA emergence is still controver-

sial. Available data suggest that conversion

to mTOR inhibitors after complete CNI

withdrawal is a potential risk factor, espe-

cially if it ismadebefore the end of thefirst

year and/or associated with steroid with-

drawal.

Belatacept

Belatacept is a human fusion protein

combining the extracellular portion of

cytotoxic T lymphocyte–associated anti-

gen 4 (CTLA4), which has been mutated

to confer greater binding avidity to

CD80 and CD86, and the constant re-

gion fragment of human IgG1. The

CTLA4 binds surface costimulatory

ligands (CD80 and CD86) of antigen-

presenting cells, thus preventing their

interaction with CD28 and thereby,

blocking T cell activation81 (Figure 1).

The efficiency of belatacept in prevent-

ing dnDSA generation is generally attrib-

uted to its effect on Tfh cells.82 B cells are,

indeed, known to lack CD28, which has

expression that is specifically repressed by

the B cell master regulator gene Pax-5.83

However, several experimental studies

have shown the role of reverse signaling

of CD80/CD86 in CTLA4-mediated coin-

hibition.84 CTLA4-Ig binds to CD80/

CD86 molecules on dendritic cells and

promotes the induction of the immuno-

modulatory enzyme indoleamine 2,3

dioxygenase85,86 and the tolerogenic mol-

ecule HLA-G.87 Experimental data sug-

gest that reverse signaling of CD80/

CD86 also exists in B cells.88,89 It is, there-

fore, tempting to speculate that, when be-

latacept binds to CD80/CD86, it directly

influences the B cell fate. This mechanism

could account for the recent observation

that the frequency and absolute number

of CD19+CD24hiCD38hi B cells (a subset

that has previously been associated with

operational tolerance43,44) are increased

in patients on belatacept compared with

controls on CNIs.90

Most of the clinical data where belata-

cept was used come from two multina-

tional phase 3 studies: the BENEFIT Trial

and the BENEFIT-EXT Trial. The BENEFIT

Trial studied patients who received a

kidney from a living donor or a standard

criteria deceased donor. The BENEFIT-

EXT Trial, however, studied patients who

receivedakidney fromanextendedcriteria

deceased donor. In both studies, patients

received corticosteroids and basiliximab

for induction therapy intraoperatively and

MPA and tapering doses of the steroid

postoperatively. Results from these trials

indicate that belatacept may have a para-

doxical effect on T versus B cell–mediated

alloimmune response. The BENEFIT

Trial revealed surprisingly low rates (5%–

6%) of dnDSA formation at 3 years,

whereas the incidence of acute T cell–

mediated rejection was markedly in-

creased.91 Schwarz et al.92 performed a

retrospective patient match analysis of 14

patients on belatacept originally enrolled

in the phase 2 multicenter trial. Fifty-six

patients treated with CsA were matched

according to age at transplantation, first

transplant/retransplant, and donor type.

None of the patients treatedwith belatacept

had DSAs$10 years post-transplantation

compared with 38.5% of tested subjects

treated with CsA (P=0.05).92 Although

extremely promising, these results need

to be confirmed through additional ex-

perimentation. It should also be remem-

bered that part of the effect could be

related to the fact that, in contrast with all

other immunosuppressive drugs, belata-

cept is given intravenously monthly in an

outpatient clinic, which could limit

noncompliance, a major risk factor for

dnDSA generation.2,19

Purine Inhibitors

After signal 1 (BCR engagement) and

signal 2 (providedbycognateTfh cells),B

cells undergo massive proliferation,

which is crucial for the expansion of

the rare antigen–specific clones and

therefore, the development of humoral

response. Azathioprine and mycophe-

nolate mofetil (MPA) both block cell di-

vision by inhibiting DNA synthesis

through two distinct mechanisms (Fig-

ure 1). Azathioprine is a prodrug for

6-mercaptopurine; its metabolites block

purine synthesis enzymes and impede

later steps of DNA synthesis by being in-

corporated into newly synthetized DNA.

In contrast, MPA only acts as a selective

inhibitor of inosine-59-monophosphate

dehydrogenase, a key enzyme in the de

novo synthesis of purine. Therefore,

MPA does not incorporate false purine

analogs into DNA.

Adding MPA to primary human B

cells stimulated in vitro with IL-21, anti-

CD40, and anti-IgM or CpG-B inhibits

B cell proliferation and the generation of

antibody–producing plasma cells.93

Similar findings have been reported in

the T/B coculture model.65,72 As expec-

ted, however, the drug has no effect on

terminally differentiated plasma cells,93

suggesting that it can only prevent (but

not cure) AMR.

Some clinical studies suggest that MPA

might perform better than azathioprine

in preventing dnDSA formation. For

instance, two retrospective studies in kidney

transplantation5,26 have reported that

azathioprine is more frequently used

than MPA among patients who develop

dnDSAs. However, this difference, which

was not observed in liver transplanta-

tion,59 could also be explained by the dos-

age (or the nature) of other concomitant

medications. In a study designed to deter-

mine the effect of immunosuppression

on both naïve and memory humoral

responses, Struijk et al.66 reported that

recipients of kidneys on prednisone

combined with either CsA, MPA, or

everolimus all generated significantly

fewer antibodies during primary humoral

responses compared with healthy con-

trols. In contrast, when patients were

tested for memory responses against the

tetanus toxin, only patients on prednisone

plus MPA showed impaired secondary

humoral responses, suggesting that MPA

could be of special interest in preventing
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the rise of DSA titers in presensitized re-

cipients.66

In Clinical Practice

A maintenance immunosuppression

strategy should be defined according to

the level of the pretransplant sensitiza-

tion status. A conventional strategy using

CNI plus MPA and avoiding minimiza-

tion in the absence of specific clinical

indications should be chosen in sensi-

tized recipients. In recipients with low

immunologic risk, belatacept can now be

considered as a promising alternative

strategy in association with MPA and ste-

roids. Regarding the other CNI–sparing

strategies, mTOR inhibitors with MPA

should not be considered as the first

choice in either highly or moderately

sensitized recipients. In recipients with

low immunologic risk, the effect of

both mTOR inhibitors (with or without

low-dose CNI) as steroid-sparing strate-

gies has to be clearly defined by addi-

tional analysis.

Maintenance immunosuppression

should also be adapted to the results of

clinical, pharmacologic, and immuno-

logic monitoring. DSA monitoring

should be performed at least once be-

tween 3 and 12 months after transplan-

tation.An evaluationofDSAs should also

be performed when a change of immu-

nosuppressive regimen is considered and

when nonadherence or graft rejection is

suspected.94 Detection of a significant

level of dnDSAs should prompt verifica-

tion of drug compliance, and pharmaco-

kinetic analyses should be performed to

ensure that drug exposure is within ther-

apeutic ranges (in particular, in patients

with therapeutic minimization).

THE EFFECT OF B OR PLASMA

CELL–TARGETED THERAPY ON

DSAS

Data on the effect of B or plasma cell–

targeted therapy on the prevention de

novo humoral allosensitization after kidney

transplantation are scarce. These drugs

have, indeed,mainly beenused in the con-

text of desensitization protocols or AMR

treatment (two situations that are beyond

the scope of this review, because DSAs are

present before drug administration). An-

other problem to determine their effect is

the fact that these drugs were mostly used

in combination with plasma exchanges

and/or IVIg.95

Rituximab is a chimeric depleting

antibody directed against the B cell

surface molecule CD20 that is not found

on mature plasma cells (Figure 1). Thus,

rituximab should not affect serum anti-

body titers directly. However, some

studies have reported that prolonged B

cell depletion with rituximab (in associ-

ation with IVIg) could lead to a decrease

in DSA titers in patients diagnosed with

chronic AMR.96,97 A recent study also

found significantly less HLA antibody

rebound in patients treated with rituxi-

mab compared with a control cohort de-

sensitized and transplanted without

rituximab.98 Compared with controls,

patients treated with rituximab had a

significantly greater mean reduction in

DSA MFI but a similar rate of DSA per-

sistence.98 Some patients sensitized to

HLA antigens do not have antibody pre-

sent in serum before transplanta-

tion.21,97 Such patients are at risk for

an anamnestic response resulting

from a proinflammatory response to

the trauma of transplant surgery. Elim-

ination of HLA–specific memory B cells

with rituximab in these patients success-

fully abrogated anamnestic response.99

Regarding prevention of dnDSA gener-

ation with rituximab, a Japanese group

has recently reported that dnDSA in-

cidence is significantly lower in ABO–

incompatible renal transplantations

induced with rituximab.100 Incidence

of chronic AMR was also significantly

reduced in the group of ABO-incompati-

ble recipients who received induction

therapy with rituximab or splenectomy

compared with a control group of ABO-

compatible recipients (without rituxi-

mab nor splenectomy). However, this

beneficial effect of rituximab should be

carefully interpreted, because it was not

observed in a randomized, double–blind

trial of rituximab induction for ABO–

compatible renal transplantations.101

PIs deplete plasma cells in human

transplant recipients and animal models

(Figure 1). In the context of AMR, PI

seems to reduce the titers of immunodo-

minant DSAs by 50%, especially in early

AMR.102 A similar but transient reduc-

tion rate has also been observed for

preformed anti–HLA antibodies in a

prospective trial of PI-based desensitiza-

tion.103 Interestingly, Woodle et al.103

also reported a low rate of dnDSA for-

mation (12.5%) in patients who were

desensitized.

CONCLUSION

The prevention of dnDSA generation is

critical to the success of modern renal

transplant practice. The depth of immu-

nosuppression together with the nature of

the drugs used play an important role in

the success of the transplant. The data

provided by clinical trials regarding the

effect of therapeutic immunosuppression

on the risk of developing dnDSAs are still

limited, relatively recent, and considerably

varied. This because of the rapid evolution

of methods used to detect anti-HLA

antibodies as well as the heterogeneity of

monitoring and follow-up across centers.

Nevertheless, these data together with the

basic advances in our understanding of B

cellbiologyprovideaplatformfromwhich

clinicians in charge of patients with trans-

plants can now design immunosuppres-

sive strategies tailored to the specific

immunologic risk of each recipient.
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Brief Communication

Kidney Transplant Recipients Treated With Belatacept
Exhibit Increased Na€ıve and Transitional B Cells
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Phase III clinical studies have shown that kidney
transplant (KT) recipients treated with the costimula-
tion blocker Belatacept exhibited a better renal allo-
graft function and lower donor-specific anti-HLA
immunization when compared to recipients treated
with calcineurin inhibitors (CNI). We analyzed B cell
phenotype in KT recipients treatedwith Belatacept and
stable renal function (N¼ 13). Results were compared
to those observed in stable patients treated with CNI
(N¼ 12), or with chronic antibody-mediated rejection
(N¼ 5). Both transcriptional profile and phenotypic
characterization of peripheral B cells were performed
by real-time polymerase chain reaction and flow
cytometry, respectively. In Belatacept group, the
frequency and absolute number of transitional B cells
as defined by both phenotypes: CD19þCD24hiCD38hi

and CD19þIgDhiCD38hiCD27$, as well as na€ıve B cells
were significantly higher compared with CNI group. B
cell activating factor (BAFF) and BAFF receptor mRNA
levels were significantly lower in Belatacept group
than in CNI group. These results show for the first time
that Belatacept influences B cell compartment by
favoring the occurrence of transitional B cells with
potential regulatory properties, as described in opera-
tional tolerant patients. This rolemay explain the lower

alloimmunization rate observed in Belatacept-treated
patients.

Keywords: BAFF, BAFF-R, Belatacept, CTLA-4-Ig, kidney
transplantation, transitional B cells

Abbreviations: APRIL, A proliferating inducing ligand;
BAFF, B cell activating factor; BAFF-R, BAFF receptor;
BANK1, B cell scaffold protein ankyrin repeats 1;
BCMA, B cell maturation protein; CNI, calcineurin
inhibitors; CR, chronic antibody-mediated rejection;
DC, dendritic cells; DSA, donor-specific alloantibodies;
KT, kidney transplant; PBMC, peripheral blood mono-
nuclear cells; PCR, polymerase chain reaction; qPCR,
quantitative PCR; sHLA-G, soluble HLA-G; TACI, trans-
membrane activator and CAML interactor

Received 13 November 2013, revised 05 February 2014
and accepted for publication 24 February 2014

Introduction

Extensive studies carried out in the recent years have

clearly highlighted the importance of humoral immunity as a

major component of the alloimmune response in the field of

solid organ transplantation. Actually, the production of

donor-specific alloantibodies (DSA) after transplantation is

clearly involved in both acute and chronic graft injury, and

graft lost (1–3). By contrast, recent data have also

suggested that B cells could play a role in operational

tolerance. Indeed, a B cell signature has been identified in

two distinct cohorts of tolerant kidney transplant (KT)

recipients (4,5). Such signature includes an increase in

na€ıve and transitional B cells with potential regulatory

properties, when compared to KT recipients with stable

graft function or with biopsy-proven chronic rejection. Thus

and as previously established in the field of cellular

alloimmune response, the belief is currently emerging

that the outcome of allograft response–rejection or

tolerance after transplantation could be in part determined

by the balance between DSA-producing to tolerogenic B

cells. In this context, monitoring B cell phenotype could be

of importance to both analyze and better predict the

characteristics of the humoral alloimmune response.

Moreover, the influence of immunosuppressive drugs on

the B cell compartment should nowbe taken into account in

order to define the most protective strategy against B cell–

mediated injury.

American Journal of Transplantation 2014; 14: 1173–1182
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Belatacept, a first-in-class selective costimulation blocker,

inhibits the interaction between CD80/CD86 and CD28

preventing T cell activation. This drug is currently designed

in solid organ transplantation to provide effective immuno-

suppression while avoiding both the renal and nonrenal

toxicities associated with calcineurin inhibitors (CNI).

Belatacept was approved by the US Food and Drug

Administration in June 2011 based on the 3-year results

of two open-label, randomized, multicenter Phase III trials.

These studies compared a more or less intensive regimen

of Belatacept to cyclosporine in patients receiving a KT from

either living or standard criteria deceased donors (BENEFIT)

or extended-criteria deceased donors (BENEFIT-EXT)

(6,7). The 3-year results demonstrated comparable patient

and graft survival between Belatacept and cyclosporine

with better renal function despite higher rates and grades of

early (within 6 months) T cell–mediated acute rejection

(8,9). However, acute rejection in patients receiving

Belatacept was not typically associated with DSA (9,10).

In contrast, cyclosporine was more frequently associated

with the development of DSA (7).

Taking also into account that the engagement of CD28 on

plasma cells (11) with CD80/CD86 induces antibody

secretion (12,13), we therefore hypothesized that Belata-

cept influences B cell compartment. We report here the

first B cell phenotype analysis in KT recipients who had

stable renal function treated with Belatacept as maintained

immunosuppression.

Materials and Methods

Patients and study design

The study was approved by the University Hospital Ethical Committee and

the Committee for the Protection of Patients from Biological Risks. All

participating patients gave written informed consent. A total of 30 first KT

recipientswere included for this study. Detailed clinical data are presented in

Table 1. Blood samples were obtained from patients with the following

status at the time of blood collection:

(1) First kidney recipients with stable graft function treated with Belatacept

(Bristol-Myers Squibb [BMS] Company, New York, NY), mycophenolate

mofetil and steroids (n¼ 13; Belatacept). We picked out patients from

Phases II (n¼ 1) and III (n¼ 10) clinical studies cohorts (BMS) and local

cohort treated after full market approval (n¼ 2). These patients have had

stable renal function (GFR) as estimated by MDRD formula, nonsignifi-

cant proteinuria and no acute rejection within the year before inclusion.

Four patients have presented an acute T cell–mediated rejection

episode, all were treated with high doses of steroids alone and none

was classified as resistant (resistant if the estimated GFR level did not

return to within 15% of the baseline within 2 weeks after initiation of

antirejection treatment). Time between acute rejection and blood

collection was 45 (23–110) months. Nineteen samples were analyzed

from the 13 patients. Time between transplantation and sample analysis

ranged between 12 and 113 months

(2) First kidney recipients with stable graft function treated with CNI,

mycophenolate mofetil and/or steroids (CNI; n¼ 12). Patients were

selected from our database and closely matched to Belatacept patients

on the basis of date of transplantation, age, number of HLA

mismatches, sensitization status at the time of renal transplant, donor

type and age, induction and maintenance immunosuppressive treat-

ment. All patients have had stable renal function, nonsignificant

proteinuria and no acute rejection within the year before inclusion.

Two patients have an acute T cell–mediated rejection episode both

1 month after transplantation. Both episodes were sensitive to high

dose of steroids. Blood samples were collected 67 and 84 months

after acute T cell–mediated rejection episode. Fourteen samples were

analyzed from the 12 patients.

(3) First KT recipients with chronic antibody-mediated rejection (CR; n¼ 5).

All CR were biopsy proven and presented histological evidences of

chronic tissue injury (i.e. allograft glomerulopathy (cg) and/or interstitial

fibrosis/tubular atrophy (ciþ ct) and/or fibrous intimal thickening in

arteries (cv) associated with the presence of C4d and DSA) (14). DSA

were not detected in two patients. We chose patients closest to the

stables treated with Belatacept or CNI on the basis of date of kidney

transplantation, age, donor type and age and immunosuppressive

regimen. Patients treated with Rituximab within 1 year before blood

collectionswere excluded. Time between diagnosis of CR and sampling

for the studies ranged from 1 to 8 months. Three patients from the five

included were treated for at least one episode of acute antibody-

mediated rejection, respectively, 4, 3 and 2 years before the diagnosis of

CR. Treatment included in all patients plasmapheresis, intravenous

immunoglobulins and high doses of steroids, and Rituximab in two.

Cell isolation and flow cytometry

Peripheral blood mononuclear cells (PBMC) were isolated by Ficoll-Paque

(GE Healthcare, Marolles-en-Hurepoix, France) gradient centrifugation. Total

B cells from freshly isolated PBMCwere purified by negative selection using

the B cell isolation kit II for magnetic cell separation (MACS system;Miltenyi

Biotec SAS, Paris, France). PBMC and purified B cells were stained

according to standard protocols using the following mAbs purchased from

Beckman-Coulter (Villepinte, France), unless otherwise specified: CD3-ECD,

CD19-ECD or CD19-PECy5, CD138-PE, CD24-FITC (BD Pharmingen

[Becton, Dickinson and Company, Le Pont de Claix, France]), CD38-ECD,

CD27-PE, IgD-FITC, CD5-FITC (EXBIO Praha, a.s. Vestec, Czech Republic),

CD1d-PE (BD Pharmingen) alongside istotype-matched controls. CD45-

FITC, -PE, -ECD and -PECy5 were used to perform fluorescence signal

compensation. Cells (2# 105 to 4# 105) were analyzed using EPICSTM XL4

flow cytometer (Beckman-Coulter). CD4-FITC, CD127-PE and CD25-PECy5

were used to stain T cells.

Messenger RNA isolation and real-time quantitative polymerase

chain reaction

Messenger RNA was extracted from 5# 106 PBMC using the RNeasy mini

kit (Qiagen, Valencia, CA) according to the manufacturer’s instructions for

nine patients from the Belatacept group and nine from the CNI group.

Genomic DNA was removed by DNase treatment (Qiagen). Total RNA was

reverse transcribed to complementary DNA using reverse transcription

reagents (Thermo Scientific, Courtaboeuf, France). Real-time quantitative

polymerase chain reaction (qPCR) was performed using commercially

available primer and probe sets (Applied Biosystems, Foster City, CA): HPRT:

Hs99999909_m1,CD19:Hs00174333_m1,CD32a:Hs00234969_m1,CD32b:

Hs00269610_m1, BANK1: Hs00215678_m1, BAFF-R: Hs00606874_g1,

BAFF: Hs00198106_m1, APRIL: Hs00601664_g1, TACI: Hs00963364_m1,

BCMA: Hs03045080_m1. We used 2$DDct method to figure out relative

expression of RNAs between a sample and a reference. All samples were

tested in duplicates in 96-well plates with the 7900HT fast real-time PCR

system (Applied Biosystems). HPRT and CD19 were used as endogenous

controls to normalize RNA amounts.

Statistics

Quantitative variables are presented as means (SD) and medians with range

(min-max) values, according to the distribution of the variable concerned.

Qualitative values are expressed as percentages. Stable KT groups were

Leibler et al
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compared at the time of inclusion. Quantitative variables were compared

with unpaired t-test or Mann–Whitney, depending on the distribution of the

variable concerned. Qualitative variables were compared with Fisher test or

chi-square test.

Biological data were analyzed with the nonparametric Mann–Whitney test

(flow cytometry and qPCR data). To compare early and late B cell phenotype,

we used paired t-test. A p-value< 0.05 was considered as significant. All

analyses were performed using GraphPad Prism version 5.01 for Windows

(GraphPad Software, Inc., San Diego, CA).

Results

Belatacept patients display higher proportion of

transitional B cells than CNI patients

The total lymphocyte, CD3þ T and CD19þ B cells counts

were assessed in the peripheral blood of patients from the

three groups: Belatacept or CNI-treated patientswith stable

graft function and CR patients. The total lymphocyte count

was not significantly different between the three groups

Table 1: Clinical characteristics

Variables

Stable graft function

p-Value1
Chronic antibody-mediated

rejection (CR)Belatacept CNI

Patients, N 13 12 5

Samples,

Early analysis, N 13 12 — 5

Delay from renal transplant, months, mean (SD2) 64"25 71"27 0.49 149"126

Late analysis, N 7 2 — 0

Delay from renal transplant, months, mean (SD) 87"4 90"1 0.30 —

At the time of transplantation

Sex (male/female), N 10/3 11/1 0.59 2/3

Recipient age, years, mean (SD) 50"15 51"17 0.89 46"20

Donor age, years, mean (SD) 55"14 56"13 0.84 56"24

Living/deceased donor, N 0/13 2/10 0.48 0/5

Donor-specific alloantibodies, N 0 (0) 0 (0) — 0 (0)

HLA mismatches, mean (SD) 3.4"1 2.9"1 0.27 2.4"1.6

Cold ischemia time, min, mean (SD) 1291"543 1138"339 0.45 1149"141

Cause of end-stage kidney disease, N (%)

Glomerulonephritis 6 (46) 4 (33) 0.23 0

Chronic interstitial nephropathy 3 (23) 2 (17) 1 (20)

Unknown nephropathy 2 (15) 0 (0) 2 (40)

Other 2(15) 6 (50) 2 (40)

Viral infectious disease, N (%)

CMV viremia 3 (25) 2 (17) 1.00 1 (20)

BK viruria 6 (50) 2 (17) 0.19 1 (20)

Immunosuppression, N (%)

Induction 13 (100) 11 (92) 1.00 2 (40)

Thymoglobulin 1 (8) 0 (0) — 1 (50)

Belatacept 12 (100) 0 (0) — 0

Calcineurin inhibitors 0 (0) 12 (100) — 4 (80)

Mycophenolate mofetil 13 (100) 11 (92) 1.00 3 (60)

Steroids 13 (100) 9 (75) 0.22 4 (80)

Rejection,

Acute T cell–mediated rejection, N (%) 4 (33) 2 (17) 0.64 0

Delay from transplant, months, median (min-max) 2.5 (2–47) 1 (1–1) — —

Acute antibody-mediated rejection, N (%) 0 (0) 0 (0) — 2 (40)

Delay from transplant, months, median (min-max) — — — 80 (62–98)

Chronic antibody-mediated rejection 0 (0) 0 (0) — 5 (100)

Delay from transplant, months, median (min-max) — — — 104 (58–368)

End of follow-up

Time from transplant, months, median (min-max) 86 (9–127) 84 (27–136) 0.95 105 (89–384)

eGFR mL/min/1.73m2, mean (SD) 57.18"16.31 63.93"17.43 0.34 32.05"7.8

Proteinuria, g/day, median (min-max) 0.13 (0.03–0.51) 0.12 (0.07–0.80) 0.86 0.75 (0.25–1.61)

Donor-specific alloantibodies, N (%) 1 (8) 2 (17) 1.00 4 (80)

Number, median (min-max) 0 (0–1) 0 (0–5) — 1 (0–2)

MFI, median (min-max) 2459 2159 (1437–6136) — 3934 (743–19734)

CMV, cytomegalovirus; CNI, calcineurin inhibitors; eGFR, estimated GFR; MFI, mean fluorescence intensity.
1p-Value between the two stable groups.
2Standard deviation.

B Cell Phenotype in Belatacept-Treated KT Patients
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(Figure 1A). The absolute number of CD3þ T cells in the

PBMC of the three groups was also similar (Figure 1B).

While the frequency of CD19þ B cells did not differ

between the Belatacept and CNI groups (2.9 [0.2–12]% vs.

2.4 [1.3–6] %), it was significantly higher when both were

compared to the CR group (0.5 [0.1–2.0] %, p¼ 0.011 and

p¼ 0.011, respectively) (Figure 1C). Accordingly, the

absolute number of B cells was higher in the Belatacept

and CNI groups compared with the CR group (3.38 [2.00–

24.000] and 3.59 [1.26–7.7] vs. 0.360 [0.08–4.00]; p¼ 0.036

and p¼ 0.012, respectively) (Figure 1D).

To identify peripheral B cell developmental stages among

the CD19þ B cells by flow cytometry, we used the Bm1–

Bm5 classification based on the expression of CD27, CD38

and IgD (Figure 2), and thresholds of expression of CD24/

CD38 (Figure 3). Analysis of B cell subsets was performed

on purified B cells from stable Belatacept- and CNI-treated

patients. CR patients were not analyzed. Actually, these

patients exhibited a small amount of B-lymphocytes (0.5%

of PBMC, even after B-lymphocyte enrichment number of

the different subclasses of B cells remains under the

threshold required for analysis. Using the CD27/IgD

classification (15), we did not observe any significant

difference in the percentage of CD19þ B cells displaying a

memory phenotype (CD27þ) or a na€ıve phenotype (CD27#)

between the Belatacept and CNI groups (Figure 2A).

However, mean frequencies of CD27þ and of unswitched

CD27þIgDþ subset memory B cells were slightly lower in

the Belatacept group compared with the CNI group (22.5

[6.92–78] % and 7.5 [2.7–34] % vs. 33.35 [11–71.5] % and

11 [3–41.5] %, respectively) (Figure 2A). Consequently, the

proportion of CD27# (IgDþ) na€ıve B cells was increased in

the Belatacept group (Figure 2A).

The analysis of memory B cell populations according to the

Bm classification (16) showed that the Belatacept group

had a significantly lower number of late Bm5 cells, which

Figure 1: Absolute number of (A) lymphocytes and of (B) CD3þ T cells, (C) percentage and (D) absolute number of CD19þ B cells in the

peripheral blood of patients from the three groups: Belatacept- or CNI-treated patients with stable graft function and CR patients.

The absolute number of cells was determined by multiplying the respective percentages obtained by flow cytometry by absolute

lymphocyte counts from clinical laboratory reports. The only difference observed is the number of CD19þ B cells (frequency, absolute

number) between patients with stable graft function and CR (nonparametric Mann–Whitney test, two-tailed p-values, $p<0.05). CNI,

calcineurin inhibitors; CR, chronic antibody-mediated rejection.

Leibler et al
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Figure 2: Phenotype of circulating CD19þ B cell subsets in Belatacept- and CNI-treated patients (N¼13 and 12, respectively)

according to expression levels of CD27, IgD and CD38. (A) Percentage of CD19þCD27þ memory B cells (total and CD27þIgDþ

unswitched memory) in both groups. (B) Representative dot plots of B cells using the Bm1–Bm5 classification. Gating strategy is shown.

(C) Frequency (%) of the different Bm cell subsets within CD19þ B cells in the two groups. Belatacept group had significantly more Bm20

cells (IgDþCD38hi), corresponding essentially to transitional B cells and na€ıve Bm2 cells (IgDþCD38int). Belatacept patients presented

significantly less Bm1 cells (IgDþCD38#) and late Bm5 cells (Bm5, IgD#CD38#, CD27þ switched memory B cells). All statistics: Mann–

Whitney test, two-tailed p-values; $p<0.05,$$p<0.005, $$$p<0.0001. CNI, calcineurin inhibitors.

B Cell Phenotype in Belatacept-Treated KT Patients
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are CD27þ switchedmemory cells, than the CNI group (7.3

[2.9–21.4] % vs.15.9 [6.7–45.5] %; p¼0.02) (Figure 2C).

Both Belatacept and CNI groups displayed similar numbers

of early Bm5 cells (also switched memory B cells). As

previously described for peripheral blood (16), there were

virtually no Bm3þ4 cells. The Bm1 virgin na€ıve IgDþ cells

were significantly decreased in the Belatacept group

compared with the CNI group (7 [2.4–24.5] % vs. 25.3

[14.3–52] %; p¼0.0015). By contrast, activated na€ıve Bm2

cells were significantly increased in the Belatacept

group compared with the CNI group (66.5 [34.7–82.2] %

vs. 40 [12.6–66.2] %; p¼ 0.004). This result is consistent

with the increasing trend of CD27# cells and particularly

of CD27#IgDþ na€ıve B cells, in the Belatacept group.

Altogether Belatacept patients display a lower number of

memory B cells and, consequently, a higher proportion of B

cells having a na€ıve phenotype, than CNI patients.

The proportion of Bm20 cells, which are mainly CD27#

transitional B cells (17,18), was significantly higher in the

Belatacept group than in the CNI group (4.5 [1–7]% vs. 0.98

[0.2–4.4] %; p¼ 0.0009) (Figure 2C). To confirm that this B

cell subset was enriched in the Belatacept group, we

analyzed expression levels of CD24 and CD38 since

transitional B cells can also be identified by their high

expression levels of both thesemarkers (17,18).We indeed

observed higher numbers of CD24hiCD38hi immature B

cells in the Belatacept group than in the CNI group (4.45

[0.5–7.3] % vs. 1 [0–3.7] %; p¼0.003) (Figure 3). In

accordance with above results, CD24hiCD38# cells, which

are primarily memory B cells, were less frequent in the

Belatacept group (25.3 [3.37–73] % vs. 43.4 [24.2–75] %;

p¼ 0.01). The proportion of CD24intCD38int, comprising

primarily mature B cells, was increased in the Belatacept

groupwhen compared to the CNI group (62 [12–86.3]% vs.

46 [12–68.1]%; p¼ 0.049), although the difference reached

the limit of statistical significance. This is likely to be related

to the increase in transitional B cells and decrease of the

memory B cells.

Belatacept patients maintain higher proportion of

transitional B cells along KT

We performed a late B cell phenotype in seven patients

treated with Belatacept and in two patients treated with

Figure 3: Phenotype of circulating CD19þ B cell subsets in Belatacept- and CNI-treated (N¼13 and 12, respectively) patients

according to expression levels of CD24 andCD38. (A) Representative dot plots of B cells in one Belatacept and one CNI patient according

to the expression levels of CD24 and CD38. The gate number one corresponds to immature B cells including the transitional cell subset that

expresses high levels of CD24 and CD38. The gate number two corresponds to CD24intCD38int cells, which are primarily mature B cells and

the gate three to CD24hiCD38# cells, which are primarilymemoryB cells. (B) Frequency (%) of these three different B cell subsets in studied

groups. Belatacept patients had significantly higher proportion of transitional B cells (p¼0.003) and significantly lower proportion ofmemory

B cells (p¼0.01) than CNI patients. The increased proportion of mature B cells in Belatacept patients is at the limit of statistical significance

(p¼0.0495). Statistics: Mann–Whitney test, two-tailed p-values; $p<0.05, $$p<0.005. CNI, calcineurin inhibitors.
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CNI. Late blood samples were collected 20.80! 0.79

months after the initial one. The proportion of na€ıve

transitional B cells (CD24hiCD38hi) was similar in both

time points (N¼ 7; p¼ 0.37) (Figure 4). In CNI patients,

lower proportion of na€ıve transitional B cells was stable

(N¼ 2; data not shown). B cell phenotype observed in

stable KT recipients remained stable within almost 6 years

posttransplant.

Belatacept patients show lower levels of BAFF and

BAFF-R transcripts than CNI patients

We next analyzed the transcript levels of molecules

involved in inhibitory B cell profiles (CD32 isoforms and

the B cell scaffold protein ankyrin repeats 1 [BANK1]) and in

B cell survival and differentiation (the A proliferating

inducing ligand [APRIL], the B cell activating factor [BAFF]

and its receptors: BAFF receptor [BAFF-R], the transmem-

brane activator and CAML interactor [TACI] and the B cell

maturation protein [BCMA]) in the PBMC from Belatacept

and CNI patients. The transcript levels of both CD32a and

CD32b isoforms and BANK1 were comparable in both

patient groups. APRIL, TACI and BCMA transcripts were

also expressed at similar levels in both groups. By contrast,

we observed a significant difference in the quantity of BAFF

and BAFF-R transcripts. The Belatacept group displayed

significantly less BAFF and BAFF-R transcripts than the CNI

group (0.59 [0.11] vs. 0.96 [0.12] and 4.53 [0.39] vs. 6.21

[0.74], respectively) (Figure 5).

Discussion

Here we report for the first time the analysis of peripheral B

cell compartment in renal transplant patients treated with

Belatacept. The present study was prompted by the

observation that KT patients enrolled in Phase III clinical

studies have lower incidence of DSA upon Belatacept

(CTLA-4-Ig) treatment compared with CNI. Since a B cell

signature has been described in operationally tolerant renal

transplant recipients (4,5), we analyzed whether B cell

compartment was modified by Belatacept. We showed

that Belatacept patients have a higher number of na€ıve and

Figure 5: Comparison of the transcript levels of BAFF and BAFF-R in PBMC from the Belatacept and CNI groups. The amounts of

BAFF mRNA and of its receptor BAFF-R were reported to the HPRT gene and to the CD19 gene, respectively. The Belatacept

patients (N¼9) had lower transcript levels of BAFF and BAFF-R than the CNI patients (N¼9). Statistics: Mann–Whitney test, two-tailed

p-values; #p<0.05. BAFF, B cell activating factor; BAFF-R, BAFF receptor; CNI, calcineurin inhibitors; PBMC, peripheral bloodmononuclear

cells.

Figure 4: Evolution over time of the CD24hi and CD38hi

compartment (transitional B cells) in Belatacept-treated

patients (N¼7). Late blood samples were collected

20.80!0.79 months after the initial one. The proportion of na€ıve

transitional B cells (CD24hi CD38hi) was similar in both time points

(p¼0.37). Statistics: paired t-test, two-tailed; p-values.
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transitional B cells. Moreover, we showed that such B cell

signature is maintained over time with same proportion of

na€ıve transitional B cells.

In our study, patients from the Belatacept, CNI and CR

groups had similar count of both total lymphocytes and T

cells. While both the frequency and absolute number of B

cells were comparable between the Belatacept and CNI

groups, they were significantly lower by comparing these

two groups with the CR group. These results contrast with

previous findings showing a similar number and frequency

of B cells in patients with stable renal function when

compared to patients with chronic rejection. The only

significant difference was the higher number of B cells in

drug-free tolerant recipients (5,19). Our results may be

related to the limited number of analyzed patients, rather

than to the immunosuppression strategy, which was not

modified within the previous 12 months. However, our

results reinforce the recent concept of the association

between graft acceptance and the predominance of B cells

with tolerogenic phenotype.

Our observation of increased number of na€ıve B cells in

Belatacept patients was described by other groups in

long-term immunosuppressive drug-free tolerant KT

patients (4) and in alemtuzumab-treated KT patients (20).

In line with this result, immature B cells, namely the

CD19þCD24hiCD38hi transitional B cells, was increased in

Belatacept patients compared to CNI patients. This B cell

subset was shown as exhibiting regulatory capability

through IL-10 release (21) and interestingly was also found

in operational tolerant KT patients (4). The development of

na€ıve and/or transitional B cells with regulatory functions

has been hypothesized as being involved in graft tolerance

induction and/or maintenance in such KT patients (4).

Since CD24hiCD38hi transitional B cells have regulatory

capacity (21),we analyzed the transcript levels ofmolecules

involved in regulatory B cell profiles and in B cell maturation

and activation (19). Unlike operational tolerant KT patients,

expression of BANK1 transcripts, which negatively regu-

lates CD40-mediated AKT activation and which has been

described as a leader gene in these patients, was not

significantly different in both Belatacept and CNI groups.

Two isoforms of the low-affinity Fcg receptor CD32 are

expressed on B cell surface: while CD32b mediates an

inhibitory signal upon co-ligation with the B cell receptor,

CD32a, transduces an activating signal. Although de-

creased CD32a/CD32b ratio was described for tolerant

patients, it was similar between both our groups. Interest-

ingly, we observed a decrease in BAFF and BAFF-R

transcripts in patients from the Belatacept group when

compared to patients treated with CNI. BAFF has emerged

as a critical factor for B cell survival and differentiation.

BAFF exerts these actions by binding to BAFF-Rwith a high

affinity, and to TACI and BCMA with a low affinity. While

BAFF is predominantly produced by innate immune cells,

BAFF-R expression begins at the late transitional stage and

is present on all mature B cells. BAFF-R signaling was

demonstrated to determine transitional B cell maturation

and the subsequent survival of mature B cells (22,23). Our

observation of reduced BAFF and BAFF-R transcripts are in

accordance with our B cell phenotypic analysis and other

studies reporting an association of high levels of BAFF with

abnormal renal function and HLA immunization or a local

humoral alloimmune response in kidney transplantation

(24–26). Levels of BAFF transcripts were also increased in

rejected allografts (27). In line with our results, elevated

BAFF-R transcripts were also associated with long-

term graft dysfunction, as described in a previous study

measuringBAFF-R levels in a cohort of 143 kidney recipients

with stable graft function at enrollment for more than 6

years (28).

The rationale for the use of Belatacept in organ transplanta-

tion is primarily focused on its ability to block CD80/86–

CD28 mediated T cell activation and its potential activity on

other immune cells such as B cells was initially thought to

be mainly mediated by an alteration of the T cell/B cell

cooperation. Our results suggest that Belatacept could also

act directly on B cells. Mechanisms by which Belatacept

could influence B cell compartment remain however to be

determined. First, Belatacept could act directly on B cells

through CD28–CD80/CD86 costimulation blockade. CD28

expression in B cells is repressed by the transcription factor

Pax5 and de-repressed during differentiation to plasma

cells. The role of CD28 in humoral immune responses has

been predominantly attributed to helper T cell costimulation

and germinal center formation in lymphoid organs (29,30).

An intrinsic B cell role for CD28 has been identified in

controlling the differentiation or function of plasma cells

beyond germinal center formation (11). Recently, it has

been shown that sustained antibody responses depend on

the function of CD28, which selectively supports the

survival of bone marrow–resident nonproliferating plasma

cells, the long-lived plasma cells (13). Second, Belatacept

could act indirectly through the induction of the tolerogenic

HLA-G molecule. Indeed, it has been demonstrated that

dendritic cells (DC) generated in vitro in presence of

Belatacept released soluble HLA-G (sHLA-G) in response to

allostimulation; these Belatacept-treated DC acting as

tolerogenic antigen-presenting cells. In addition, renal

transplant patients receiving Belatacept exhibited in-

creased levels of plasma HLA-G than those receiving

CNI. This sHLA-G secretion by DC during an allogeneic

challenge was thus suggested as an explanation to the

better graft acceptance observed in Belatacept treated

renal transplant patients (31). Another study on a large

cohort of renal transplant patients showed an inverse

association between plasma sHLA-G and the presence of

anti-HLA alloantibodies (32). Finally, we demonstrated that

sHLA-G inhibits the proliferation and differentiation of B

cells through binding to the ILT2 receptor expressed to

their cell surface (33). Through these direct/indirect

mechanisms, we hypothesize that the Belatacept may

affect the B cell maturation process and promote the

Leibler et al
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maintenance of transitional B cells, which could help

explain the weak anti-HLA alloimmunization.

In conclusion, present data showed that KT recipients

treated with Belatacept exhibited a B cell phenotype that

shares similarity to that observed in operational tolerant

patients, suggesting that costimulation blocker may, at

least partially, create an environment that limits anti-donor-

specific B cell alloimmune response. Whether the B cell

pattern observed predicts further occurrence or not of DSA

and antibody-mediated events remains to be established.
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