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_!! "$.*! .*&*,.*,/! 6('!78>QeB!Q^NM>LMMMC! &-! ,-/'$&.$! ,-! *#$! ,:%('*! .#&'$!A0!Qb!<()+2! '&,.$! *#$!Y5J!%$'! /&%,*&!A0!

M4LLebU!.$$!&+.(!(-!*'&2$!&-2!-&*)'&+!'$.()'/$.C!Y,**',/#!LMM^4!



! e!

%(.,*,3$! /(''$+&*,(-! A$*<$$-! #,;#! ,:%('*.! &-2! :&*$',&+! 6#)5+7&3@3&=! 6('! :&-0!
+$..! ,-2).*',&+,S$2!/()-*',$.B!<#,/#!,.!%'(A&A+0!2)$!*(!*#$!/(:%$*,*,3$!%'$..)'$!
(-!,-$66,/,$-*!&-2!'$.()'/$>,-*$-.,3$!,-2).*',$.!,-!*#(.$!/()-*',$.4!

1*( 72#-/%'2(8%-./'$090$:;(8%0'2#(&,.(+,,-9&$0-,(
G',/$!*'$-2.!&-2!&-!&-&+0.,.!&A()*!*#$,'!,:%&/*!(-!,--(3&*,(-!%&**$'-.!/$'*&,-+0!2$.$'3$!
:('$!&**$-*,(-4!\$'$B!*'&2,*,(-&+!'$.()'/$!$/(-(:,/.!(6*$-!6&++.!.#('*!(6!+((1,-;!&*!+,6$>
/0/+$! /(.*.! (6! :&*$',&+.! 6('! ,-2).*',$.! &-2! $/(-(:,$.4! \(<$3$'! '&<! :&*$',&+! ,:%('*!
/(.*.!:&0!.$'3$!&.!&!).$6)+!$-*'0!%(,-*!,-*(!&!:('$!/(:%'$#$-.,3$!&-&+0.,.4!

=:%('*,-;!/(.*.!6('!'&<!:&*$',&+.!,.!&!1$0!:&/'(>$/(-(:,/!3&',&A+$!6('!/(:%$*,*,3$-$..U!
6('! *#$!78B! *#$!3&+)$!A&.$2!.#&'$!(6! *#$! *(%>*$-!'&<!:&*$',&+! ,:%('*.! ,-! *(*&+! ,:%('*.!
;'$<!A$*<$$-!Q^^N!&-2!LMMN!6'(:!&'()-2!Nb!)%!*(!QNb!R!"#$%&')V4`!=*!.#()+2!A$!-(*$2!
#(<$3$'! *#&*!2)$! *(! *#$! '$/$..,(-! *#&*! 6(++(<$2! *#$! 6,-&-/,&+! /',.,.! *#,.! .#&'$!#&.!2$>
/+,-$2!*(!Q_4Qb!RLMM^V4!

:/4+%*(A<(D85"%6/24(E"'6'("F()$#(=$6*%/$.'(/26"(63*(>?(G!"5(!*2H(7$.+*(9$'*&('3$%*I((

!
]()'/$C!7)'(.*&*!.*&*,.*,/.B!(<-!/(:%,+&*,(-B!f=!LMQM4!

!
?$/$-*!2&*&!%'(3,2$2!A0!7)'(A&'(:$*$'!RLMQQV!/(-6,':.!$&'+,$'!$3,2$-/$!%'(3,2$2!A0!
*#$!P$':&-!F$2$'&+!]*&*,.*,/&+!d66,/$!*#&*!*#$!/(.*.!(6!:&*$',&+.!&//()-*!6('!&'()-2!`M!a!
`e!b!(6!*#$!;'(..!%'(2)/*,(-!3&+)$!(6!:&-)6&/*)',-;!/(:%&-,$.!,-!*#$!78!&-2!P$':&-04!
"#,.! ,-/+)2$.! &++! %)'/#&.$2! :&*$',&+! ,-%)*.! .)/#! &.! '&<! :&*$',&+.! $95! ,-*$':$2,&*$!
;((2.!&-2!,.!#$-/$!:)/#!:('$!/(:%'$#$-.,3$!(-!*#$!'$+$3&-/$!(6!+,6$!/0/+$!/(.*.4!"#,.!
2&*&!,.!A&.$2!)%(-!&!@)$.*,(--&,'$!*(!,-2).*'0!:&-&;$'.!&-2!,.!*#).!'$+$3&-*!6('!,-2).>
*',$.!A)*!:&0!A$!+$..!'$+,&A+$!<#$-!&22$2!)%!*(!&-!&;;'$;&*$2!6,;)'$!6('!<#(+$!$/(-(>
:,$.4!!

"#$!/)''$-*!&-2!$D%$/*$2!#,;#!%',/$.! 6('!/(::(2,*,$.!&'$!.$$-!&.!*#$!:(.*! ,:%('*&-*!
2',3$'!6('!,-3$.*:$-*.!,-*(!'$.()'/$!$66,/,$-/0!&//('2,-;!*(!*#$!7)'(A&'(:$*$'!.)'3$04!
\(<$3$'!*#,.!.$$:.!*(!A$!:('$!&!6)*)'$!%$'.%$/*,3$4!](:$!ee!b!(6!*#$!7)'(%$&-!$-*'$>
%'$-$)'.! #&3$! -(*! 0$*! ,-*'(2)/$2! &-0! 1,-2! (6! $/(>,--(3&*,(-! ,-! *$':.! (6!:&*$',&+! $6>
6,/,$-/0!2)',-;!*#$!+&.*!L`!:(-*#.4!f#&*!$66$/*.!#&3$!A$$-!.*&*$2!&A()*!*#(.$!:&*$',&+!
'$2)/*,(-!,--(3&*,(-!&-2!,-3$.*:$-*.!$66('*.j!"#$0!+(<$'$2!*#$!&:()-*!(6!*#$!*(*&+!:&>
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
`!! O&.$2!(-!7)'(.*&*!&-2!QM!:,-$'&+.B!A)*!-(!.$:,>6,-&+!;((2.U! *#$!.#&'$!&/*)&++0! ,.!#,;#$'!*#&-!*#$!&-&+0.,.!(6!2$!

O')0-!$*!&+4!RLMM^V!.);;$.*.4!



! k!

*$',&+!).$!6('!*#$!:&i(',*0!(6!*#$!$-*'$%'$-$)'.!A$*<$$-!e!*(!_^!bl!=-!.(:$!.$+2(:!/&.>
$.B!:&*$',&+! '$2)/*,(-.! (6! `M! ('! $3$-! kM!b! /()+2! A$! '$&+,S$2l! "#,.! 2,.%&',*0! /(-6,':.!
$&'+,$'!&-&+0.,.!A0!?$--,-;.!&-2!?&::$'!RLMM^Ve4!=*!2$:(-.*'&*$.!&!;&%!A$*<$$-!%'$>
3&,+,-;! &<&'$-$..B! *'$-2.! &-2! %(*$-*,&+! A$-$6,*.4! F('! *#$! %)'%(.$! (6! ()'! %&%$'! ,*! &+.(!
,-2,/&*$!%'(:,.,-;!'$*)'-.!6('!&!;(3$'-&-/$!&,:,-;!&*!2,..$:,-&*,(-!(6!*#(.$!A$.*!%'&/>
*,/$.4!

"#$!3&.*!:&i(',*0!(6!'$+&*$2!,--(3&*,(-!/&-!/)''$-*+0!A$!/#&'&/*$',S$2!&.!%'(/$..!,--(>
3&*,(-! R7=d! LMQQVB! &! .*'&*$;0! *#&*! (66$'.! &66('2&A+$! ',.1.! 6('! /(:%&-,$.! /(:%&'$2! *(!
%'(2)/*! ,--(3&*,(-! ('! .0.*$:! ,--(3&*,(-4! ])/#! %'(/$..! ,--(3&*,(-! A$/(:$.! 3,.,A+$! ,-!
:&*$',&+!$66,/,$-/0!<#$-!/(:%&-,$.!&//(:%+,.#!.*'&*$;,$.!.)/#!&.! mS$'(!+(..$.XB! m2$.,;-!
*(!/(.*.XB!('! m'$:&-)6&/*)',-;X4!9*!&-! ,-*$'-&*,(-&+!./&+$!#(<$3$'B!&-!&23&-/$2!%'(/$..!
,--(3&*,(-!(6!/+(.,-;!*#$! +((%.! ,-! ,-*$'-&*,(-&+!3&+)$!/#&,-.!'$:&,-.!&!/#&++$-;$!$.%$>
/,&++0!<#$-!$-2>(6>+,6$!.*&;$.!(6!/(-.):$'!;((2.!&'$!/(-.,2$'$24!"#).B!*#$.$!/#&++$-;$.!
/(:A,-$2!<,*#!/#&++$-;$.!*(!2$3$+(%!:('$!'&2,/&+!,--(3&*,(-.!,-/+)2,-;![2$&4#3$8!%8)B!
399)@$&3)9n!,-!*#&*!&'$&!RO+$,./#<,*S!LMQMV!)-2$'+,-$!&!-$$2!6('!%(+,/,$.4!

"#$!(3$'&++!:&/'($/(-(:,/!.,*)&*,(-!a!/#&'&/*$',S$2!A0!&-!$D/$..!(6!%)A+,/!2$A*.!a!,->
/'$&.$.! *#$! 3)+-$'&A,+,*0! (6! $/(-(:,$.! &;&,-.*! #,;#$'! /(::(2,*0! %',/$.! ,-! *#$! 6)*)'$4!
"#,.!.#()+2!,-!%',-/,%+$!$-/()'&;$!'$.()'/$!.&3,-;.!A$/&).$!.)/#!.*'&*$;0!+(<$'.!',.1.!
(6!,-6+&*,(-!/&).$2!A0!,:%('*,-;!6)$+.!&-2!/(::(2,*,$.B!&-2!,*!:&0!6&3()'!'$.()'/$!*&D&>
*,(-!<,*#,-!/()-*',$.4!

<*( 72#-/%'2(8-30'02#(
"#$!;$-$'&+!:(*,3&*,(-! 6('! '$.()'/$!%(+,/,$.! ,.!:&,-+0! *<(6(+2C! F,'.*+0B! *(! &22'$..! *#$!
',.1.!&..(/,&*$2!<,*#!$-3,'(-:$-*&+!2&:&;$.!*#&*!(//)'!*#'();#()*!*#$!<#(+$!+,6$>/0/+$!
(6!).,-;!'$.()'/$.!&*!&-!,-*$'-&*,(-&+!./&+$!R-$;&*,3$!$D*$'-&+,*,$.V!&-2B!.$/(-2+0B!*(!&2>
2'$..!*#$!(%%('*)-,*,$.!.*$::,-;!6'(:!%(*$-*,&+!$/(>,--(3&*,(-!,6!:&*$',&+!%)'/#&.,-;!
/(.*.!/&-!A$!'$2)/$2!&-2!*)'-$2!,-*(!-$<!%'(/$..$.B!-$<!%'(2)/*.!&-2!.0.*$:!,--(3&>
*,(-! R%(.,*,3$! $D*$'-&+,*,$.V4! 9.! $D%'$..$2! &A(3$B! .)/#! $/(>,--(3&*,(-! /&-! &+.(! )*,+,S$!
:&*$',&+!6+(<!,--(3&*,(-4!

F(++(<,-;! /(-*$:%('&'0! &-&+0.,.! (6! :&'1$*! 6&,+)'$.! &-2! A&'',$'.B! #(<$3$'B! .)/#! &*>
*$:%*.!&'$!)-+,1$+0!*(!A$!#&'-$..$2!A0!:&'1$*.!&-2!A).,-$..!&+(-$!RO$';$1!$*!&+4!LMMNC!
O+$,./#<,*S!$*!&+4!LMM^C!LLN664U!W$+.(-!LMMLV4!9!-):A$'!(6!:&'1$*!6&,+)'$.!&-2!A&'',$'.!
-$$2!*(!A$!'$:(3$2!,-!('2$'!*(!:,-,:,S$!',.1.!&-2!)-+$&.#!*#$!$/(>,--(3&*,(-!(%%('*)>
-,*,$.!*(<&'2.!&!;'$$-!$/(-(:04!"#$!6(++(<,-;!/&*$;(',$.!.$$:!$.%$/,&++0!'$+$3&-*!<,*#!
'$;&'2!*(!,-/'$&.,-;!'$.()'/$!%'(2)/*,3,*0!&*!&-!,-*$'-&*,(-&+!./&+$C!

Q4 W$;&*,3$!$D*$'-&+,*,$.C!,-!+,-$!<,*#!$-3,'(-:$-*&+!/(-.,2$'&*,(-.!R.$$!&A(3$VB!*#$!
$D,.*,-;! %'&/*,/$.! (6! )-.).*&,-&A+$! $D*'&/*,(-B! +(<! $-3,'(-:$-*&+! .*&-2&'2.! &*!
%'(2)/*,(-! .,*$.! 6('! '$.()'/$>,-*$-.,3$! ;((2.! &-2! '$/0/+,-;! 6&/,+,*,$.! &.!<$++! &.!
+&-26,++,-;!(%*,(-.!<,++!#&3$!*(!A$!*&1$-!,-*(!&//()-*U!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5  Innovation panel as of 2005, survey data from 2002 – 2004 based upon 6,600 German firms. 



! c!

L4 G(.,*,3$!7D*$'-&+,*,$.C!*#$!/)''$-*!,-/$-*,3$.!*(!,-3$.*!,-!$/(>,--(3&*,3$!%'(2)/*.!
&-2!.0.*$:.!R,4$4!A$0(-2!%'(/$..!,--(3&*,(-.V!&'$!'$+&*,3$+0!%(('4!"#$0!&'$!6&/$2!
<,*#!*#$!2()A+$!$D*$'-&+,*0!%'(A+$:!(6!%)A+,/!/(.*.!&-2!A$-$6,*.4!

_4 =-6(':&*,(-!2$6,/,*.!&*!*#$!A).,-$..!+$3$+!(-!(%*,(-.!*(!.&3$!:&*$',&+!%)'/#&.,-;!
/(.*.!&-2!*#$,'!/(.*TA$-$6,*!'&*,(4k!

`4 F)-2&:$-*&+!1-(<+$2;$!;&%.!(-!'&<!:&*$',&+!%',/$!*'$-2.B!&-*#'(%(;$-,/!.*(/1.!
&-2!&.0::$*',/&+!,-6(':&*,(-!(-!-$<!;'$$-!%'(2)/*.!&-2!.0.*$:.4!

e4 d',$-*&*,(-!2$6,/,*.!'$.)+*,-;!6'(:!:,..,-;!*&';$*.!&-2!(Ai$/*,3$.!&.!<$++!&.!6'(:!
%&*#!2$%$-2$-/,$.!6('!:(.*!/&%,*&+!;((2.!&-2!,-6'&.*')/*)'$.4!

G(+,/0!&-&+0.,.!/&-!*)'-!*#$.$!:&'1$*!6&,+)'$.!&-2!A&'',$'.!,-*(!;),2$+,-$.!*#&*!<,++!6&/,+,>
*&*$! *#$! 6(':)+&*,(-!(6! $66,/,$-*! '$.()'/$!%(+,/,$.4! F(++(<,-;! *#$! 6,3$! /&*$;(',$.! &A(3$B!
.),*&A+$!;),2$+,-$.!:&0!+((1!&.!6(++(<.!R!"#$%&'*VC!

Q4 5&'1$*!('2$'!a!;$**,-;!*#$!6'&:$<('1!/(-2,*,(-.!',;#*!A0!$.*&A+,.#,-;!*#$!%(++)*>
$'!%&0.!%',-/,%+$!&-2!*#$!%'$/&)*,(-&'0!%',-/,%+$!&*!&-!,-*$'-&*,(-&+!./&+$!&-2!A0!
$.*&A+,.#,-;!&!/(:%$*,*,(-!%(+,/0!,-!6&3()'!(6!$/(>,--(3&*,(-4!

L4 G'(3,.,(-! a! A0! $.*&A+,.#,-;! ,-*$'-&*,(-&+! (%$-! &//$..! 2&*&! .()'/$.! (-! '$.()'/$!
%'(2)/*,3,*0!R,-/+)2,-;!*#$!$/(+(;,/&+!2,:$-.,(-!(6!'$.()'/$.!&-2!*'$-2.V4!

_4 I$&'-,-;!%'(/$..$.!a!6&/,+,*&*$!&**$-*,(-!&-2!+$&'-,-;!*#'();#!$4;4!A$-/#:&'1,-;!
%'(/$..$.B!'$%('*,-;!;),2$+,-$.!&-2!2,66).,(-!(6!A$.*!%'&/*,/$.4!

`4 5&'1$*!2$3$+(%:$-*!a!&!.).*&,-&A+$!,-2).*',&+!%(+,/0!*#&*!'&:%.!)%!-$<!&-2!'&2>
,/&+! $/(>,--(3&*,(-! &-2! .)%%('*.! *#$! *'&-.6(':&*,(-! (6! '$.()'/$>,-*$-.,3$! .$/>
*('.!,-*(!-$<!A).,-$..!:(2$+.!&.!<$++!&.!,-*$'-&*,(-&+!'$/0/+,-;4!

e4 d',$-*&*,(-!a!;(,-;!A$0(-2!).)&+!A).,-$..!/0/+$.!&-2!$3$-!A$0(-2!*#$!LMLM!%$'>
.%$/*,3$!<,++!#$+%!*(!2$3$+(%!.0.*$:!,--(3&*,(-!&-2!*(!&+,;-!'$.()'/$!%'(2)/*,3,>
*0!<,*#!*#$!-$$2.!(6!&! +(<!/&'A(-!.(/,$*0!*#&*!).$.!NM!a!^M!b!+$..!/&'A(-!/(:>
%&'$2! *(! *(2&0X.! +$3$+4

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
k!! ]$$!*#$!$D%$',$-/$!:&2$!,-!8K!Rd&12$-$\(++,-.TY7F?9!LMQQV!&-2!,-!*#$!P$':&-!Y7579!%'(;'&::$4!



:/4+%*(J<(K*4/6/8$,0($2&(L+/&*./2*'(F"%($()*'"+%,*(-"./,0(

!

!
]()'/$C!d<-!/(:%,+&*,(-B!f=!LMQM4!

M*66/24(!$%4*6'(1(N*7*."5/24(O/'/"2'(

])/#!;),2$+,-$.!/&-!&+.(!.$'3$!&.!).$6)+!*((+.!<#$-!*&';$*.!&-2!(Ai$/*,3$.!&'$!*(!A$!6('>
:)+&*$24!9!/#&++$-;$!/(:%&'$2!*(!$4;4!/+,:&*$!%(+,/0!,.!*#&*!*#$!/(-/$%*!(6!m/&''0,-;!/&>
%&/,*0X!<,++!A$!2,66,/)+*!*(!&%%+04!"#$!/&''0,-;!/&%&/,*0!/(-/$%*!&++(<.!.$**,-;!*&';$*.!2$>
',3$2!6'(:!R&V!&!:&D,:):!+$3$+!(6!*(+$'&A+$!,:%&/*.!.)/#!&.!*#$!Lo!J!:&D,:):!*$:%$'&>
*)'$!,-/'$&.$!*&';$*!&-2!RAV!&!:&D,:):!A)2;$*!(6!*(+$'&A+$!$:,..,(-.!+$&2,-;!*(!*#$!*&'>
;$*!(6!NM!a!^e!b!'$2)/*,(-!(6!-$*!/&'A(-!$:,..,(-.!A0!LMeM4!=-!*#$!&'$&!(6!'$.()'/$!%(+,>
/0!#(<$3$'!*#$!$-3,'(-:$-*&+!./,$-/$!,.!A0!6&'!<$&1$'!&-2!2($.!-(*!0$*!&++(<!6,D,-;!&!
:&D,:):!&:()-*! (6! '$.()'/$.! *#&*! /&-!A$! ).$2! ,-! *#$! 6)*)'$4!f#&*! /&-!A$! .&,2!<,*#!
#,;#! /(-6,2$-/$! ,.! *#&*! *#$! 6)*)'$!).$!(6! %',:&'0!:&*$',&+.! ,-! ,-2).*',&+,S$2! /()-*',$.!
&-2!'$;,(-.!.)/#!&.!*#$!78!();#*!*(!A$!'$2)/$2!/(:%&'$2!*(!*(2&0X.!+$3$+.4!])/#!&!*&'>
;$*B!2$.%,*$!*#$!+&/1!(6!%'$/,.,(-B!<#,/#!:&0!A$!.$$-Bc!/&-!.$'3$!6)-/*,(-.!(6!(',$-*&*,(-!
6('!:&'1$*!%&'*,/,%&-*.!&-2!%+&--$'.4!f,*#!'$;&'2!*(! ,-2,/&*('.B! *#$!"(*&+!5&*$',&+!?$>
@),'$:$-*.!&'$!&!:('$!,-/+).,3$!&%%'(&/#!/(:%&'$2!*(!(*#$'!,-2,/&*('.!.)/#!&.!Y,'$/*!
5&*$',&+!=-%)*.!('!?&<!5&*$',&+.!%$'!.$!a!A)*!'$.$&'/#!(-!.)/#!,-2,/&*('.!,.!)-2$'!<&04N!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!! O',-;$S)!RLMM^C!QkNV!.);;$.*.!&!+(-;>*$':!'$2)/*,(-!A0!NM!b4!
N!! ]$$!$4;4!*#$!78!%'(i$/*.!59"=]]7B!J9IJ9]B!]).*&,-&A,+,*0!9>"$.*B!5$&.)',-;!7/(>=--(3&*,(-B!*#$!-$<+0!$.*&A+,.#$2!

7/(>=--(3&*,(-!dA.$'3&*('0!&-2!8W7G!RLMQMV4 



! ^!

=-!+,-$!<,*#!'$.$&'/#!(-!*'&-.,*,(-!:&-&;$:$-*!RP',-!T!?(*:&-.!T!]/#(*!LMQMVB!3,.,(-.!
&A()*! .).*&,-&A+$! 6)*)'$.! /&-! .*,:)+&*$! 6&'>'$&/#,-;! ,--(3&*,(-4! f,*#! '$;&'2! *(! *#$!
(3$'&'/#,-;! ,..)$! (6! ,-/'$&.,-;! '$.()'/$! %'(2)/*,3,*0B! O',-;$S)! RLMM^V! ()*+,-$.! 6()'!
3,.,(-.!(-!

• ?$.()'/$!$66,/,$-*!&-2!'$/0/+,-;!A&.$2!,-2).*',$.!

• ]*$&20!.*(/1.!.(/,$*,$.!

• ](+&',S$2!,-6'&.*')/*)'$.!

• "#$!A&+&-/$2!A,(>$/(-(:04!

])/#! 3,.,(-.! &+.(! /&%*)'$! *#$!2,:$-.,(-.! (6! /+,:&*$! /#&-;$! &-2! +&-2!).$! *#&*! &'$!-(*!
(-+0!,:%('*&-*!A)*!&+.(!+,1$+0!*(!%)*!/(-.*'&,-*.!(-!*#$!6)*)'$!&3&,+&A,+,*0!(6!A,(:&..!&-2!
'$+&*$2!&;',/)+*)'&+!;((2.!&-2!'$-$<&A+$!'$.()'/$.4!=-!*$':.!(6!,--(3&*,(-B!.)/#!3,.,(-.!
+$&2!,-*(!$D%+('&*,(-.!(6!/&'A(-!'$/0/+,-;!&-2!,-2).*',&+!%#(*(.0-*#$.,.!R:,-$'&+>A&.$2!
.0.*$:.V!*#&*!/+$&'+0!;(!A$0(-2!*(2&0X.!(%*,(-.!(6!'$/0/+,-;!&-2!A,(>A&.$2!%'(2)/*.4!F('!
.)'$B!*#,.!<,++!&22!*(!*#$!<('+2!:&'1$*!%(*$-*,&+.!6('!:&*$',&+!$66,/,$-/0!*#&*!,.!$.*,:&*$2!
*(!*',%+$!A0!LMLM!R?(+&-2!O$';$'!LMM^V4!

9.!&!.),*&A+$!*&';$*B!&!2()A+,-;!(6!'$.()'/$!%'(2)/*,3,*0!6'(:!LMQM!*(!LM_M!/()+2!A$!$->
3,.&;$2! R!"#$%&' +V4! p.()'/$p!"#$! *,:$6'&:$! '$6+$/*.! *#$! -$$2! *(! ;$*! .*&'*$2! &-2! *(! ;(!
A$0(-2!/)''$-*!A).,-$..!/0/+$.4!"#$!20-&:,/.!(6!2()A+,-;!/+$&'+0!;($.!A$0(-2!%'$3&,+>
,-;! *'$-2.! (6!:&*$',&+! %'(2)/*,3,*0! ,-/'$&.$.B! ,4$4! ,*! <,++! '$@),'$! &22,*,(-&+! &/*,(-! &-2!
.),*&A+$!%(+,/,$.4!!

!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



! QM!

!
:/4+%*(P<(Q(M,*2$%/"(6"(&"+9.*(%*'"+%,*(5%"&+,6/7/60(90(ACJC(

!

!
?$2!+,-$!,-2,/&*$.!"5?!%&*#.B!A+)$!+,-$!2,66$'$-*!PYG!;'(<*#!%&*#.B!*#$!A+&/1!+,-$!*#$!PYGT"5?!'&*,(4!
]()'/$C!d<-!/(:%,+&*,(-B!]/#h*S!T!O',-;$S)!f=!LMQM4!

R30($(5"./,0(8/S(1(5%/"%/60(/2'6%+8*26'(

"#$!/(:%+$D,*0!(6!&22'$..,-;!*#$!2,66$'$-*!A&'',$'.!&-2!2',3$'.!&..(/,&*$2!<,*#!.).*&,->
&A+$! '$.()'/$!:&-&;$:$-*B! *#$! +,1$+,#((2!(6! *'&2$>(66.! &:(-;!2,66$'$-*!;(&+.B! &-2! *#$!
2,66$'$-*!&/*('.!,-3(+3$2!&'$!-(*!,-!6&3()'!(6!(-$!.,-;+$!,-.*'):$-*B!A)*!'&*#$'!.);;$.*!&!
%(+,/0!:,D4! =-! +,-$!<,*#!'$/$-*!$/(-(:,/!&-&+0.,.! R9;#,(-!$*!&+4!LMM^U!O'$*./#;$'!$*!&+4!
LMQMU!G$+,1&-!T!f$;-$'!LMM_U!f$+6$-.!LMM^C!eQcV!&-2!()'!%'(%(.$2!;),2$+,-$.!R!"#$%&'
*VB!()'!%&%$'!/&++.!6('!&!.*$%>A0>.*$%!&%%'(&/#!*(!&22'$..!:&'1$*!6&,+)'$.!&-2!*(!;'&2)>
&++0! ,:%'(3$!*#$! 6'&:$<('1!/(-2,*,(-.! 6('!$/(>,--(3&*,(-!&-2!*(!$-#&-/$!*#$!$-.),-;!
/&%&/,*,$.4!!

"#$! *#'$$! ,-.*'):$-*.!2$./',A$2!A$+(<!6(++(<!&!.*'&*$;,/!&%%'(&/#! *#&*!#&.!A$$-!()*>
+,-$2! $+.$<#$'$! RO+$,./#<,*S! $*! &+4! LMM^V! &-2! #&3$! A$$-! &-&+0.$2! ,->2$%*#! <,*#,-! &!
P$':&-! +&';$>./&+$! '$.$&'/#! %'(i$/*! /&++$2!5&?$..^4! "#$! %(+,/0!:,D! /&%*)'$.! *#$! $/(>
,--(3&*,(-!%$'.%$/*,3$!(6!'$2)/,-;!:&*$',&+!/(.*.!*#')!2,..$:,-&*,-;!%'(/$..!,--(3&*,(-!
&:(-;! A).,-$..$.B! $-/()'&;,-;! %'(2)/*! ,--(3&*,(-! &-2! 2$3$+(%,-;! +$&2! :&'1$*.! 6('!
:('$! '&2,/&+! ,--(3&*,(-! &.!<$++! &.! *#$! ,-*$'-&*,(-&+! 2,:$-.,(-! R!"#$%&' ,V4! =*! 2($.! -(*!
&22'$..! 6(..,+! 6)$+.!&-2! *#$!JdL!2,:$-.,(-!A$/&).$! *#&*! ,.! '$;)+&*$2! ,-!/+,:&*$!%(+,/0U!
#(<$3$'!<$!<,++!/(-/+)2$!(-!.0-$';,$.!&-2!*'&2$!(66.4!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^!! 7&/#!,-.*'):$-*!#&.!)-2$';(-$!&-!,:%&/*!&-&+0.,.!&//('2,-;!*(!&!/(::(-!&-&+0*,/&+!6'&:$<('1U!*#$!'$.%$/>

*,3$! .*)2,$.! R<',**$-! A0! O$**,-&! O&#->f&+1(<,&1B! \$--,-;!f,+*.! &-2!:0.$+6V! &'$! &3&,+&A+$! ,-! P$':&-! &*C!
#**%CTT'$..()'/$-4<)%%$',-.*4(';Tj,2qLcQ4!7-;+,.#!$D$/)*,3$!.)::&',$.!&'$!&3&,+&A+$!&*C! !
#**%CTT'$..()'/$-4<)%%$',-.*4(';T$-T2(<-+(&2.T$D$/)*,3$r.)::&',$.r(6r*#$r<%.T,-2$D4#*:+! !



! QQ!

"#$! 6(++(<,-;! .$+$/*$2! ,-.*'):$-*.! /&-!A$! .$$-!&.! &!%',(',*0! *(<&'2.! .)/#!&! '$.()'/$!
%(+,/0C!!

• "&D&*,(-! (6! /(-.*')/*,(-! :,-$'&+.C! *#$0! #&3$! A$$-! +$..! 2$/()%+$2! 6'(:! PYG!
;'(<*#!*#&-!&-0!(*#$'!:&*$',&+!;'()%!A$*<$$-!Q^NM!a!LMQM!,-!*#$!d7JY!R8W7G!
LMQQC!QLVU!

• 9!2,66$'$-*,&*$2!E9"!.0.*$:!.#()+2!A',-;!:('$!$/(-(:,/!,-/$-*,3$.!,-*(!*#$!/(->
.):%*,(-!%&**$'-.U!

• 9-! ,-*$'-&*,(-&+! :$*&+.! /(3$-&-*! &22'$..,-;! *#$! ,-*$'-&*,(-&+! 2,.*('*,(-.! *#&*!
i$(%&'2,S$! $/(.0.*$:.B! #):&-! #$&+*#! &-2! '&<!:&*$',&+.! .$/)',*0! &+,1$U! ,-! *#,.!
/(-*$D*B!,'(-B!.*$$+!&-2!&+):,-,):!:&0!2$.$'3$!.%$/,&+!&**$-*,(-!&.!%',(',*0!:&>
*$',&+.!R8W7G!LMQMC!ceV!#(<$3$'!()'!&%%'(&/#!&+.(!)-2$'+,-$.!*#$!,-*$'2$%$-2>
$-/,$.!(6!:$*&+!:&'1$*.!RJ'(<.(-!LMQMV4!



:/4+%*(T<(=$%U*6(:$/.+%*'($2&(M+/6$9.*(D2'6%+8*26'(F"%($()*'"+%,*(-"./,0(

!
]()'/$C!d<-!J(:%,+&*,(-B!f=!LMQQ4!

Q(>+%"5*@#/&*(8/2/8+8(6$S$6/"2("F(,"2'6%+,6/"2(8/2*%$.'(

=-!&22,*,(-!*(!*#$!%(('!%$'6(':&-/$!(-!2$/()%+,-;B!*#$!'&*,(-&+$!6('!*&D,-;!/(-.*')/*,(-!
:,-$'&+.!.*$:.!6'(:!*#$,'!:&*$',&+!,-*$-.,*0C!,*!,.!*#$!:(.*!'$+$3&-*!&'$&!(6!&-0!$/(-(:0!
<,*#!'$;&'2!*(!'$.()'/$!%'(2)/*,3,*0B!*#$!/)''$-*!'$/0/+,-;!'&*$.!&'$!+(<!R'&-;,-;!6'(:!
'();#+0!e!b!*(!Le!bVB!&-2!,*!#&.!,:%&/*.!(-!*#$!$-3,'(-:$-*!.)/#!&.!*#$!`e!b!.#&'$!(6!
#$&30!6'$,;#*!*'&-.%('*&*,(-!RO+$,./#<,*STO&#->f&+1(<,&1!LMMNV4!9!*&D!/&-!A$!.$$-!&.!
&!'$.%(-.$!*(!*#$!-$$2!6('!$/(-(:,/!,-/$-*,3$.!,-!*#&*!&'$&!&-2!&.!&!.*$%!*(<&'2.!&!:('$!
,-/+).,3$!*&D&*,(-!(6!'$.()'/$.!,-!;$-$'&+4!G'&/*,/&+!$D%$',$-/$.!<,*#!*#$!$66$/*!(6!*&D$.!
(-! &;;'$;&*$.! #&3$! A$$-! ;&,-$2! ,-! .(:$! 78!:$:A$'! .*&*$.! R,-! %&'*,/)+&'! ,-! *#$! 8KB!
]<$2$-B! =*&+0!&-2!*#$!JS$/#!?$%)A+,/VB!<#,/#!&++! +$30!*&D$.!('!/#&';$.! 6('!.&-2B!;'&3$+!
&-2!/').#$2!'(/1!R779!LMMNV4!Y'&<,-;!(-!*#$!7)'(%$&-!J()-/,+!Y,'$/*,3$!'$.*')/*)',-;!
*#$! J(::)-,*0! 6'&:$<('1! 6('! *#$! *&D&*,(-! (6! $-$';0! %'(2)/*.! &-2! $+$/*',/,*0! RJ7J!
LMM_V!*#&*!<&.!.$*!)%!,-!('2$'!*(!#&':(-,.$!*#$!:&'1$*!/(-2,*,(-.!()'!%'(%(.&+!+&0.!*#$!
6()-2&*,(-!6('!6)'*#$'!$D%&-.,(-!&-2!#&':(-,.&*,(-!(6!$-3,'(-:$-*&+!,-/$-*,3$.B!#$-/$!
'$2)/,-;!:&'1$*!2,.*('*,(-.!&-2!*#$!/(:%$*,*,(-!*#&*!(//)'.!A$/&).$!(6!2,66$'$-*!$-3,>
'(-:$-*&+!'$;)+&*,(-.!<,*#,-!7)'(%$4!

f$!%'(%(.$!&!2,'$/*,3$!(-!*#$!.*')/*)',-;!(6!*#$!J(::)-,*0!6'&:$<('1!6('!*#$!*&D&*,(-!
(6!/(-.*')/*,(-!:&*$',&+.!*#&*!,.!&%%+,/&A+$!*(!%',:&'0!&;;'$;&*$.!R,4$4!.&-2B!;'&3$+!&-2!
/').#$2!'(/1V!&-2!/(:%',.$.!&++!7)'(%$&-!:$:A$'!.*&*$.4!"#$!*&DT/#&';$!A&.$!.#()+2!
A$! *(--$.!%'(2)/$2B! *#&*! ,.B! $D*'&/*$2!&-2!%)'/#&.$2! R).$2!$D*'&/*,(-V4!"#$!:,-,:):!
+$3$+.!/()+2!.*&'*!6'(:!sQ4e!a!L!%$'!*(--$!&-2!.*$%<,.$!,-/'$&.$!A0!$4;4!e!b!T!&4!O&.$2!(-!



! Q_!

/)''$-*! %'(2)/*,(-! &-2! )-2$'! *#$! &..):%*,(-! (6! &! +(<! $+&.*,/,*0! (6! 2$:&-2B! *#,.!<,++!
+$&2!*(!'$3$-)$.!,-!/()-*',$. .)/#!&.!]%&,-B!F'&-/$!&-2!P$':&-0!,-!*#$!('2$'!(6!NMM4MMM!
5,++4!s!$&/#4!"$-*&*,3$!./$-&',(!'$.)+*.!6('!P$':&-0!R5$0$'!$*!&+4!LMQQV!,-2,/&*$!&!'$2)/>
*,(-!(6!"(*&+!5&*$',&+!?$@),'$:$-*.!,-!*#,.!.$/*('!A0!:('$!*#&-!QM!b!<#,+$!*#$!-$;&*,3$!
,:%&/*.!&'$!-$;+,;,A+$4!

"#$!2,'$/*,3$!.#()+2!&+.(!&++(<!6('!:$/#&-,.:.!.)/#!&.!A('2$'!*&D!&2i).*:$-*.!6('!&;>
;'$>! ;&*$.! ,:%('*$2! ,-*(! *#$!78B! &.! ,*! /()+2! (*#$'<,.$!2,.*('*! *#$!%',/$!:$/#&-,.:! ,-!
.(:$!+(/&+!:&'1$*.4!=-!&22,*,(-B!$D,.*,-;!'$;,(-&+!./#$:$.!.)/#!&.!&!.*'(-;$'!2,66$'$-*,&>
*,(-!&//('2,-;!*(!*#$!$-3,'(-:$-*&+!3&+)$!(6!$D*'&/*,(-!.,*$.!('!+&-2!).$!%&**$'-.!();#*!
*(!A$!,-*$;'&*$24!

G(+,*,/&++0B! *#$! '$3$-)$.! ;$-$'&*$2! /()+2! A$! $&':&'1$2! &-2! .)%%('*! &! '$.()'/$>
$66,/,$-/0!%'(;'&::$.B!,-!%&'*,/)+&'!(-$!&22'$..,-;!*#$!2(<-.*'$&:!/(-.*')/*,(-!%$'>
.%$/*,3$!R7=d!LMQQAV4!

Q2(*,"."4/,$..0(&/FF*%*26/$6*&(OQ!(

"#$!'&*,(-&+$!(6!*#$!E9"!,.!*#&*!E9"!,.!&!+&';$!.()'/$!(6!'$3$-)$.!,-!&++!/()-*',$.!R&%'(D4!
LM!b!(-!&3$'&;$!,-!*#$!d7JYV4!=*!,.!&+.(!&-!$D/,.$!*&D!/#&';$2!(-!*#$!$-2!).$'.B!.,-/$!&++!
)%.*'$&:! .$'3,/$.! &'$! $-*,*+$2! *(! *#$! 2$2)/*,(-! (6! *#$! ,-%)*! *&DB! %'(3,2$2! *#$0! #&3$!
A$$-!/#&';$2! ,-!/(::$'/,&+! *'&-.&/*,(-.4!"#).! ,*! ,.!:&,-+0!%&,2!A0!/(-.):$'.!:&,-+0!
&-2!&++(<.!6('!&!2,66$'$-*,&*,(-!*#&*!*&';$*.!2,66$'$-*!+,6$.*0+$.4!!

=-!LMMNB!*#$!7)'(%$&-!J(::,..,(-!%'$.$-*$2!&!%'(%(.&+!6('!&!J()-/,+!Y,'$/*,3$!&:$-2>
,-;!*#$!E9"!Y,'$/*,3$!LMMkTQQLT7J!&.!'$;&'2.!'$2)/$2!'&*$.!(6!E9"B!<#,/#!.*&*$.C!t],:>
,+&'+0B!*#$!&%%'(%',&*$-$..!(6!&++(<,-;!*#$!&%%+,/&*,(-!(6!&!'$2)/$2!'&*$!*(!$-$';0!.&3,-;!
:&*$',&+.!&-2!*(!(*#$'!$-3,'(-:$-*&++0!A$-$6,/,&+!%'(2)/*.!('!.$'3,/$.!R-(*&A+0!$-$';0!
.&3,-;!&-2!$-$';0!$66,/,$-/0!'$+&*$2!.$'3,/$.!.)/#!&.!,-.%$/*,(-.B!$-$';0!&)2,*.!&-2!$->
$';0!%$'6(':&-/$!/$'*,6,/&*,(-.V!,.!/)''$-*+0!A$,-;!$D&:,-$2!A0!*#$!J(::,..,(-!,-!&/>
/('2&-/$!<,*#! *#$! '$@)$.*! 6(':)+&*$2!A0! *#$!7)'(%$&-!J()-/,+! ! ,-!5&'/#!LMMN4! t"#,.!
:&0!&+.(!&%%+0! *(! *#$!%(..,A+$!$+,:,-&*,(-!(6! '$2)/$2! *&D! '&*$.!(-!%(++)*,-;!%'(2)/*.B!
.)/#!&.!%$.*,/,2$.!RJd5!RLMMNV!`LNB!.$$!&+.(!Jd5!RLMMcV!_NM!,-!&!.,:,+&'!<('2,-;V4!

O$.,2$.!$-3,'(-:$-*&+!$66$/*.B! .(/,&+! ,..)$.!&'$! 6'$@)$-*+0!'&,.$2! ,-!2,./)..,(-.!(-!'$>
2)/$2!E9"!'&*$.!R9+A'$/#*!LMMkV4!"#$!2,.*',A)*,(-&+!$66$/*.!(6!&!2,66$'$-*,&*$2!E9"!&'$!>!
$.%$/,&++0!,-!*#$!%)A+,/!2$A&*$!>!%&'*,/)+&'+0!.$-.,*,3$!&-2!.#&++!*#$'$6('$!A$!A',$6+0!2,.>
/)..$2!#$'$4!d-$!/',*,/,.:!,.!*#&*!(*#$'!*#&-!*#$!,-/(:$!*&D!*#$!E9"!,.!-(*!A&.$2!(-!*#$!
6,-&-/,&+!/&%&/,*0!(6!*#$!*&D%&0$'4!\().$#(+2.!<,*#!&!+(<!,-/(:$!<()+2!*#$'$6('$!#&3$!
*(!A$&'!&!%'(%('*,(-&*$+0!#$&3,$'!A)'2$-!*#'();#!*#$!E9"!*#&-!#().$#(+2.!<,*#!&!#,;#!
,-/(:$4!

=-!+,;#*!(6!/(-*$:%('&'0!&-&+0.,.!R=E5!LMMNVB!*#$!6(++(<,-;!.$/*,(-!%'$.$-*.!&!%'(%(.&+!
6('!&23&-/$:$-*!(6!*#$!/)''$-*!E9"!.0.*$:C!

!

!



! Q`!

;464$8!)%!&E4!&$F!4F426&3)9!)%!39&4#9$&3)9$8!%83,E&(!

=-!$4;4!P$':&-0B!*#$!E9"!$D$:%*,(-!6('!,-*$'-&*,(-&+!6+,;#*.!$-*&,+.!&!+(..!(6!Q4ek!A,++,(-!
$)'(.! 6('! *#$! 6$2$'&+!&-2!.*&*$!;(3$'-:$-*.4!9!%(..,A+$!&+*$'-&*,3$!/()+2!A$! *(!/(-.*,>
*)*$! & .*&;;$'$2! *,/1$*! *&DB! $4;4! &.! '&,.$2! ,-! F'&-/$B! 7-;+&-2! ('! *#$! W$*#$'+&-2.! RFu]!
LMMNC!eV4!"#$! 6)*)'$! ,-/+).,(-!(6! &3,&*,(-! ,-! *#$!78!$:,..,(-.! *'&2,-;!#&.! *(!A$! *&1$-!
,-*(!&//()-*!*#();#4!

;464$8!)%!&E4!#45+745!G*H!#$&4!%)#!238C!$95!24$&!6#)5+7&(!

=-!$4;4!P$':&-0B!*#$!&%%$&+!(6!*#$!E9"!'$2)/$2!'&*$!(6!*#$.$!*<(!%'(2)/*!;'()%.!<()+2!
+$&2! *(! &22,*,(-&+! *&D! '$3$-)$.! (6! e4Q! A,++,(-! sB! '();#+0! &-! $@),3&+$-*! *(! *#$! /)''$-*!
:&'1$*! .,S$! 6('! (';&-,/!%'(2)/*.4!9.! &! ;$-$'&+! &%%$&+! (6! *#$! '$2)/$2! *&D! '&*$! (-! 6((2!
.*)66!<()+2!+,1$+0!')-!,-*(!(%%(.,*,(-!,-!A).,-$..B!;(3$'-:$-*!&-2!/(-.):$'!/(::)-,>
*,$.B! &! -(':&+! E9"! '&*$! (-! *#$!:(.*! '$.()'/$>,-*$-.,3$! 6((2! /()+2! A$! &-! &+*$'-&*,3$4!
"#$.$!,-/+)2$!:&,-+0!:$&*!&-2!2&,'0!%'(2)/*.4!J&+/)+&*,(-.!(6!=E5!RLMMNV!#&3$!.#(<-!
*#&*!&-!,-/'$&.$!,-!E9"!6('!/(-3$-*,(-&+!:$&*!&-2!2&,'0!%'(2)/*.!*(!*#$!.*&-2&'2!'&*$!,-!
&++!5$:A$'!]*&*$.!<()+2!'$.)+*!,-!&!/(-.):%*,(-!2$/'$&.$!(6!L>cb!6('!:$&*!RQ>_!:,++,(-!
*(--$.V! &-2! L>eb! 6('! 2&,'0! %'(2)/*.! R_>k4e!:,++,(-! *(--$.V! R=E5B! LMMNB! QQcV4! "&1,-;!
,-*(!&//()-*!%(..,A+$!.#,6*.!,-!(';&-,/!%'(2)/*.!&-2!/(-3$-*,(-&+!6((2.!*#,.!<()+2!'$.)+*!
,-!&!JdL!'$2)/*,(-!(6!QL>LQ!:,++,(-!*(--$.!(6!JdL!%$'!0$&'4!9+*$'-&*,3$+0B!,*!/()+2!A$!&!
).$6)+!:$&.)'$!*(!.)%%('*!*#$!(';&-,/&++0!%'(2)/$2!:,+1!&-2!:$&*!%'(2)/*.!<,*#!&!E9"!
'$2)/*,(-4!

?9&#)5+7&3)9!)%!$!#45+745!G*H!#$&4!)9!494#,=!$95!2$&4#3$8!4%%37349&!BE3&4!B$#4!A*IID!

\().$#(+2!&%%+,&-/$.!&'$!).)&++0!*&D$2!&*!*#$!.*&-2&'2!'&*$!&++!(3$'!7)'(%$4!8-2$'!*#$!
&..):%*,(-!*#&*!*#$! ,-*'(2)/*,(-!(6!&!'$2)/$2!E9"!'&*$! 6('!J+&..!9v!&%%+,&-/$.!<()+2!
+$&2! *(! &-! ,-/'$&.$! (6! &! Qeb! =E5! RLMMNB! eNV! $.*,:&*$! *#&*! _4`!:,++,(-! *(--$.! (6! JdL!
/()+2!A$!.&3$2!78><,2$B!6('!'$6',;$'&*('.B!6'$$S$'.!&-2!<&.#,-;!:&/#,-$.!&+(-$4!=-!*#$!
6)*)'$B!*#$!/',*$',(-!(6!'$.()'/$!$66,/,$-/0!T!:&*$',&+!$66,/,$-/0!/&-!A$!,-/('%('&*$2!,-*(!
+$;,.+&*,(-!(6!=-*$;'&*$2!G'(2)/*!G(+,/0!&-2!*#$!7/(>Y$.,;-!Y,'$/*,3$4!

"#$'$!&'$!:&-0!(*#$'!%(..,A,+,*,$.!(6!)*,+,S,-;! *#$!E9"! 6('!&! '$.()'/$!%(+,/0! .)/#!&.!&!
2,66$'$-*,&*,(-! &//('2,-;! *(! *#$! '$.()'/$>,-*$-.,*0! (6! 1$0! .$/*('.! ('! &//('2,-;! *(! *$,'!
.$'3,/$!,-*$-.,*0!&-2!:&,-*$-&-/$!(6!;((2.4!\(<$3$'!()'!%'(%(.&+.!&'$!(6!.)/#!/#&'&/>
*$'!*#&*!*#$0!(66$'!:)+*,%+$!.0-$';,$.!<,*#!(*#$'!$-3,'(-:$-*&+!%(+,/,$.!&-2!/&-!A$!,:>
%+$:$-*$2!'&*#$'!$&.,+04!"#,.!&+.(!:$&-.!*#&*!:('$!6&'>'$&/#,-;!(%*,(-.!.)/#!&.!*(! ,->
/+)2$!:('$!%'(2)/*.!2(!$D,.*!A)*!<,++!'$@),'$!&!A$**$'!,-6(':&*,(-!A&.$4!

Q2(D26*%2$6/"2$.(=*6$.(E"7*2$26(

7-2!(6! +,6$!3$#,/+$.!R7IEV!&'$!&!;((2!/&.$! *(! ,++).*'&*$! *#$!A).,-$..!%$'.%$/*,3$! 6('!&/>
*,(-C!*#$0!/(-*&,-!&!3&',$*0!(6!:&*$',&+.B!,-/+)2,-;!.*$$+!&-2!/(%%$'!A)*!&+.(!GP54!9!#,;#>
+$3$+!'$/0/+,-;!/()+2!.&3$!/(-.,2$'&A+$!&:()-*.!(6!'$.()'/$.!,-!/(:%&',.(-!*(!*#$!%',>
:&'0!%'(2)/*,(-!'()*$4!9//('2,-;+0B!*#$!7IE!2,'$/*,3$!.*&*$.!*#&*!:&-)6&/*)'$'.!#&3$!*(!
$-.)'$!'$/0/+,-;!'&*$.!(6!NebB!&-2!*#,.!'&*$!<,++!#&3$!*(!A$!,-/'$&.$2!)%!*(!^eb!,-!LMQe4!
\(<$3$'B!:(.*!3$#,/+$.!&'$!$D%('*$2!&.!%'$>).$2!3$#,/+$.!&-2!$-2!)%!&.!<&.*$!,-!/()->



! Qe!

*',$.!()*.,2$!(6!*#$!78B!<#$'$!*#$.$!'$/0/+,-;!*&';$*.!&'$!(6!-(!'$+$3&-/$4!8.)&++0!>!,6!&*!
&++!>!(-+0!*#$!:&,-!:&..!6+(<.!R%&'*,/)+&'+0!.*$$+V!&'$!'$/(3$'$24!])/#!%(('!:&-&;$:$-*!
(6!'$.()'/$.!/&).$.!&!:&..,3$!:&*$',&+!+$&1&;$!6('!*#$!784!!

=-! %',-/,%+$B! *#$'$! .#()+2! A$! &-! $/(-(:,/! ,-*$'$.*! *(! ,-/'$&.,-;! *#$! '$/0/+,-;! '&*$.! (6!
*#$.$!:&*$',&+.C! *#$! &)*(:(*,3$! ,-2).*'0! /()+2! '$2)/$! ,*.! 2$%$-2$-/$! (-! *#$! 3(+&*,+$!
/(::(2,*0!:&'1$*.!&-2!.*'$-;*#$-!*#$,'!.$/)',*0!(6!.)%%+0!R$4;4!6('!/(%%$'V4!"#$!'$/0>
/+,-;! ,-2).*'0!#&.!2$3$+(%$2! *$/#-,@)$.!&-2! ,-6'&.*')/*)'$.! *(! '$/0/+$!7IE!%'(6,*&A+0B!
A)*!-$$2.!&!.)66,/,$-*!&:()-*!(6!&3&,+&A+$!,-%)*4!=-!*#$!2$.*,-&*,(-!/()-*',$.!(6!$D%('*.!
,++$;&+!<&.*$! &/*,3,*,$.! /&).$! .,;-,6,/&-*! $-3,'(-:$-*&+! A)'2$-.4!9*! *#$! .&:$! *,:$B! *#$!
2$3$+(%:$-*! (6! 6)-/*,(-,-;! '$/0/+,-;! ,-6'&.*')/*)'$.! /()+2! .*,:)+&*$! +(/&+! $/(-(:,$.!
<#,+$!*'&-.6$'',-;!$D,.*,-;!./#$:$.!(6!*#$!.#&2(<!$/(-(:0!,-*(!&!+$;&+!6'&:$4!Y$.%,*$!
.)/#!/(::(-!,-*$'$.*.B!*#$!%'$3&,+,-;!%(+,/0!,-.*'):$-*.!&-2!,-/$-*,3$.!&'$!/+$&'+0!-(*!
.)66,/,$-*!*(!.*,:)+&*$!*'&-.&/*,(-.!&-2!*(!;$-$'&*$!*#$!-$/$..&'0!,-3$.*:$-*.!*#&*!&'$!
2$$:$2!-$/$..&'0!*(!%)*!*#,.!,-*(!&/*,(-4!!

9;&,-.*!*#,.!A&/1;'()-2!(-$!:&0!.*&'*!<,*#!*#$!-$;(*,&*,(-!(6!&!+$;&+!/(-*'&/*!A&.$2!(-!
%',3&*$! +&<! R&! /(3$-&-*V! A$*<$$-! .)%%+,$'.! &-2! &)*(:(*,3$!:&-)6&/*)'$'.B! '$/0/+,-;!
,-2).*'0! &-2! *#$! '$+$3&-*! %)A+,/! &)*#(',*,$.! ,-! *#$! $D%('*! &-2! 2$.*,-&*,(-! /()-*',$.4!
])/#!&!/(3$-&-*!.#()+2!.$*!+(-;>*$':!;(&+.!*(!,-/'$&.$!*#$!'$.()'/$!%'(2)/*,3,*0!A0!#,;#!
@)&+,*0! '$/0/+,-;!(6! (+2! /&'.! R<'$/1.V4! =*! .#()+2!2$6,-$! *#$! '$.%(-.,A,+,*,$.!(6!2,66$'$-*!
&/*('.!,-!*$':.!(6!(%$'&*,(-B!,:%+$:$-*&*,(-B!&-2!$3&+)&*,(-4!"#$!/(-*'&/*)&+!%&'*,$.B!A$!
,*!,-2).*',&+!$-*$'%',.$.!('!*#$,'!&..(/,&*,(-.B!.#&++!/(::,*!*#$:.$+3$.!*(!&:A,*,().!*&'>
;$*.!6('!'$.()'/$!%'(*$/*,(-4!=-!'$*)'-B!*#$!.*&*$.!.#&++!;)&'&-*$$!.*&A+$!&-2!.)%%('*,3$!
'$;)+&*('0!6'&:$<('1!/(-2,*,(-.!6('!*#$!2)'&*,(-!(6!*#$!/(-*'&/*4! =-!2,.*,-/*,(-!*(!3(+>
)-*&'0!&;'$$:$-*.B!*#$!/(3$-&-*!&-2!,*.!/(:%+,&-/$!.#()+2!%(..,A+0!A$!A'();#*!)%!*(!&!
/()'*4!\(<$3$'!6('!&-!$66$/*,3$!,:%+$:$-*&*,(-!,*!.#()+2!&+.(!%'(3,2$!$66$/*,3$!2,.%)*$!
'$.(+)*,(-!&-2!.&-/*,(-.!,6!/(-*'&/*('.!6&,+!*(!:$$*!*#$,'!(A+,;&*,(-.4!P$':&-0B!*#$!A,;>
;$.*!/&'!:&-)6&/*)'$'!&-2!'$/0/+,-;!:&'1$*B!/()+2!*&1$!*#$!,-,*,&*,3$!6('!.)/#!&!/(3$-&-*!
<,*#,-!*#$!784!!

])/#!&!/(3$-&-*!2($.!#&3$!*#$!%(*$-*,&+!*(!$.*&A+,.#!&!6'&:$<('1!*(<&'2.!/+(.,-;!:&*$>
',&+! /0/+$.! 6('! /(-.):$'!;((2.!:('$!$66$/*,3$+0!&*!&-! ,-*$'-&*,(-&+! +$3$+4!"#$!2,.*',A)>
*,(-!(6!*#$!$D,.*,-;!/(.*.!&-2!A$-$6,*.!&+(-;!*#$!3&+)$!/#&,-!/()+2!A$!'$;)+&*$2!,-!.)/#!
/(-*'&/*!,-!&!6+$D,A+$!<&0!,-!('2$'!*(!(3$'/(:$!$D,.*,-;!%',.(-$'X.!2,+$::&.4!W$<!%&'*>
-$'.#,%.!A$*<$$-!,-2).*'0!.$/*('.!&-2!%)A+,/!A(2,$.!:&0!/(-*',A)*$!*(!*#$!'$2)/*,(-!(6!
*'&-.&/*,(-!/(.*.!6('!(A*&,-,-;!,-6(':&*,(-!&-2!.,:)+*&-$().+0!,-/'$&.$!*#$!.*&*$X.!'$;)>
+&*('0!/&%&/,*0!&-2!*#$!,-2).*'0X.!&//$%*&-/$!6('!.)/#!&''&-;$:$-*.4!"#$!$D*$-2$2!%'(>
2)/$'X.!'$.%(-.,A,+,*,$.!6('!*#$!%#0.,/&+!&-2!6,-&-/,&+!$66$/*.!(6!*#$,'!%'(2)/*.!&*!*#$!$-2!
(6!*#$!).$!%#&.$!a!-&:$!,*!:&*$',&+!.*$<&'2.#,%!R=J55!LMMcV!a!<()+2!A$!-(!+(-;$'!)->
2$':,-$2! A0! $D%('*.4! "#,.!<()+2! %)*! '$&+! ,-/$-*,3$.! *(! '$,-6('/$! 2$.,;-! 6('! '$/0/+,-;!
&-2!.(+3$!$D,.*,-;!/(-6+,/*.!<,*#!(*#$'!$-3,'(-:$-*&+!;(&+.B!.)/#!&.!*#$!).$!(6!%+&.*,/!6('!
+,;#*<$,;#*! /(-.*')/*,(-! *(! '$2)/$! 6)$+! /(-.):%*,(-4! O)*! *#$! ,-.*'):$-*! &+.(! .#(<.!
.(:$!%'&/*,/&+!&-2! +$;&+! ,..)$.!&-2!',.1.!*#&*!:).*!A$!<$,;#$2!&;&,-.*! *#$.$!%(*$-*,&+!
A$-$6,*.4!!



! Qk!

])/#! &-! ,-*$'-&*,(-&+! /(3$-&-*!A$*<$$-! .$+$/*$2! .*&*$.! &-2! ,-2).*'0! .$/*('.! ,.! &!-$<!
&'$&!6('!,-*$'-&*,(-&+!+&<!&-2!$/(-(:,/.4!"#$!*#$('$*,/&+!.*&'*,-;!%(,-*!6('!()'!/(-.,2>
$'&*,(-.!(6!&-! ,-*$'-&*,(-&+!/(3$-&-*! ,.! *#$! *#$.,.! *#&*!$.%$/,&++0!1-(<+$2;$!%'(A+$:.!
&-2!*'&-.&/*,(-!/(.*.!&'$!'$.%(-.,A+$!6('!*#$!(%$-!+((%.!,-!,-*$'-&*,(-&+!:&*$',&+!/0/+$.!
<,*#! $-2>(6>+,6$! %'(2)/*.4!d-! *#$! (-$!#&-2!:&'1$*! 6&,+)'$.! $D,.*! (-! '$/0/+,-;!:&'1$*.!
A$/&).$!(6!*#$!&.0::$*',/&+!2,.*',A)*,(-!(6!,-6(':&*,(-!#,-2$',-;!$66,/,$-*!/(-*'&/*.4!d-!
*#$!(*#$'!#&-2! *#$! .*&*$!#&.! ,-.)66,/,$-*! ,-6(':&*,(-! *(! /(''$/*!:&'1$*! 6&,+)'$.! 6('! &-!
(%*,:&+! '$.)+*! A0! 2,'$/*! '$;)+&*,(-4! =-.*'):$-*.! (6! 2,'$/*! '$;)+&*,(-! R%'(#,A,*,(-.B!
.*&-2&'2.B!$*/4V!#&3$!A$$-!3$'0!$66$/*,3$! ,-! *#$!%&.*!&-2!:&,-+0!%'$3$-*$2! +(/&+!%(++)>
*,(-4!]).*&,-&A,+,*0!&.!&!;(&+!(6!.(/,&+!2$3$+(%:$-*!,-/'$&.,-;+0!.$$:.!*(!A$!*((!/(:%+$D!
*(!A$!&/#,$3$2!,-!*#,.!<&04!=-!%&'*,/)+&'!*#$!)-/$'*&,-*0!(6!.).*&,-&A+$!2$3$+(%:$-*!&-2!
*#$!&..(/,&*$2!%',-/,%+$!(6!%'$/&)*,(-!(3$'<#$+:!/&%&/,*0!&-2!/&%&A,+,*,$.!(6!*#$!%(+,*,>
/&+!$-3,'(-:$-*&+!&/*('.!*(!:(*,3&*$!A).,-$..$.!*(!A$#&3,()'!tA$0(-2!/(:%+,&-/$t4!!

"(!.*&'*!<,*#!&)*(:(*,3$!'$/0/+,-;!&%%$&'.!%(*$-*,&++0!,-*$'$.*,-;!6('!.)/#!&!/(3$-&-*C!,*!
(66$'.!#,;#!.%$/,6,/!,-3$.*:$-*.!,-!'$/0/+,-;!,-6'&.*')/*)'$.B!/(:%+$D!/(('2,-&*,(-!%'(>
/$..$.! ,-! *#$! ,-*$'-&*,(-&+! %'(/$..! <,*#! #,;#! )-/$'*&,-*0! &A()*! *#$! $3(+)*,(-! (6! *#$!
6'&:$<('1B! ,-!/(:A,-&*,(-!<,*#!&! +)/'&*,3$!:&'1$*!<,*#!&!:&-&;$&A+$!-):A$'!(6!1$0!
%+&0$'.!&-2!*#$!%(*$-*,&+!6('!:&*$',&+!$66,/,$-/0!&-2!'$.()'/$!/(-.$'3&*,(-!&.!<$++!&.!&!
+&';$!-):A$'!(6! *&';$*! /()-*',$.! 6('! *#$! $D%('*! (6! ).$2! /&'.B!<#,/#! /()+2!A$! ,-/('%(>
'&*$2!,-*(!&!.,-;+$!*'$&*04!

Q2(D26*%2$6/"2$.(E"27*26/"2(F"%(M+'6$/2$9.*()*'"+%,*(=$2$4*8*26(

=-!*#$!+(-;!')-B!.()-2!'$&.(-.!&23(/&*$!6('!-$<!+$;&+!:$/#&-,.:.!6('!,-*$'-&*,(-&+!'$>
.()'/$!%(+,/0!A0!&-!,-*$'-&*,(-&+!/(-3$-*,(-!(-!.).*&,-&A+$!'$.()'/$!:&-&;$:$-*!RO+$>
,./#<,*S!$*!&+4!LMM^C!LNk664VC!

• 7D,.*,-;! ,-,*,&*,3$.!&-2!A(&'2.!&'$!-(*! +$;&++0!A,-2,-;U! *#$0!&'$!A&.$2!(-!3(+)->
*&'0!%&'*,/,%&*,(-!&-2!)-/$'*&,-!/(-*,-),*0B!

• J(:%$*,*,3$!&23&-*&;$.!*#'();#!:&*$',&+!$66,/,$-/0!&'$!*#<&'*$2!A0!2$.*')/*,3$!
$D%+(,*&*,(-B!$-3,'(-:$-*&+!2):%,-;!&-2!g.+$&S0!<&.*$!2,.%(.&+X!

• "#$!%'$..)'$.!6'(:!%'(A+$:.!&-2!*#$'$6('$!*#$!%(*$-*,&+!6('!/(-6+,/*.!&'$!;'(<>
,-;4!

f,*#!&!3,$<!*(!'$.()'/$>',/#!2$3$+(%,-;!/()-*',$.!*#&*!).)&++0!%$'6(':!%(('!'$;&'2,-;!
,-/'$&.$.!(6!'$.()'/$!%'(2)/*,3,*0B!.)/#!/(-3$-*,(-!.#()+2!%'(3,2$!+$;&+!.)%%('*!6('!*#$!
$.*&A+,.#:$-*!&-2!:&-&;$:$-*!(6!-&*,(-&+!&-2!'$;,(-&+!'&<!:&*$',&+!6)-2.4!=-!$..$-/$B!
.)/#!6)-2.!.#()+2!,-/+)2$!')+$.!*#&*!$-.)'$!*#&*!0,$+2.!(6!&/*,3,*,$.!6'(:!$D*'&/*,(-!&-2!
*#$!).$!(6!-&*)'&+!'$.()'/$.!&'$!'$,-3$.*$2!R,V!6('!A$**$'!:&/'(>$/(-(:,/!'$.()'/$!;(3>
$'-&-/$!&-2!R,,V! ,-!*#$!2$3$+(%:$-*!(6!.).*&,-&A+$!%'(2)/*,(-!&-2!/(-.):%*,(-!.*')/>
*)'$.!2(<-.*'$&:4!

9-!,-*$'-&*,(-&+!/(-3$-*,(-!.#()+2!&+.(!A$!2$.,;-$2!&.!&!%+&*6(':!)-2$'! ,-*$'-&*,(-&+!
+&<!6('!A,+&*$'&+!%'(;'&::$.!&-2!&''&-;$:$-*.4!=-!*#,.!/(-*$D*B!/((%$'&*,3$+0!.*,%)+&*>
$2! g'(&2!:&%.! 6('! .).*&,-&A+$! '$.()'/$!:&-&;$:$-*X! A$*<$$-!PN! &-2!O?=J! /()-*',$.!



! Qc!

&'$! (6! .%$/,&+! ,-*$'$.*4! =-! &22,*,(-B! &! +$;&+! 6'&:$<('1! 6('! *#$! '$&+,.&*,(-! (6! .$/*('&+!
&;'$$:$-*.!<,*#!:&*$',&+>,-*$-.,3$! ,-2).*',$.! )-2$'! *#$! '((6! (6! .)/#! &! /(-3$-*,(-! ,.!
,:&;,-&A+$4!7/(-(:,/!,-.*'):$-*.B!$4;4!*#$!,-*$'-&*,(-&+!#&':(-,S&*,(-!(6!'$.()'/$!*&D>
&*,(-!&-2!).$'!6$$.!(-!,-*$'-&*,(-&+!;((2.!*#&*!&'$!/)''$-*+0!-(*!*&D$2!R.)/#!&.!&3,&*,(-B!
:&',*,:$!.#,%%,-;B! ,-*$'-&*,(-&+!#&'A()'.V!('!'$.()'/$!/$'*,6,/&*$.!&'$!&+.(! ,-*$'$.*,-;!
(%*,(-.4!

])/#!&!/(-3$-*,(-B!#(<$3$'B!<,++!%'(A&A+0!A$!$.*&A+,.#$2!,-!&!.*$%<,.$!:&--$'!&-2B!,-!
%&'*,/)+&'B!(-+0!2$3$+(%!,-/$-*,3$.!6('!'$.()'/$!/(-.$'3&*,(-!&-2!*#$!+$;&++0!-$<!&'$&!(6!
:&*$',&+! .*$<&'2.#,%! ,-! /((%$'&*,(-!<,*#! ,-2).*'04!"#).B! ,*! ,.! ,:&;,-&A+$! *#&*! ,-,*,&++0!
(-+0! ,-6(':&*,(-! $D/#&-;$!<,++! A$! )-2$'*&1$-4! F)'*#$':('$B! &-! ,-*$'-&*,(-&+! /(-3$->
*,(-!,.!(-+0!&!:$&-.!*(<&'2.!;+(A&+!&-2!.).*&,-&A+$!'$.()'/$!:&-&;$:$-*4!9+*$'-&*,3$>
+0B! &-! $D,.*,-;! ,-*$'-&*,(-&+! (';&-,.&*,(-! /()+2! *&1$! '$.%(-.,A,+,*0! 6('! ,-6(':&*,(-! $D>
/#&-;$!&-2!/'$&*,-;!&!2&*&A&.$B!('!$D,.*,-;!,-,*,&*,3$.!/()+2!A$!$66$/*,3$+0!.*'$-;*#$-$2!
&-2!,:%+$:$-*$24!

Q('3"%6(%*F.*,6/"2("2(63*'*(/2'6%+8*26'(

d)'!.);;$.*$2!'$.()'/$!%(+,/0!<,++!:&1$!&!2,66$'$-/$!*(!*#$!%'$3&,+,-;!<&0.!(6!*'$&*,-;!
/(-.*')/*,(-!:,-$'&+.!&-2!:$*&+.4!"(;$*#$'!<,*#!&%%'(&/#$.!*#&*!&'$!:('$!.#('*!*$':!a!
$4;4!&!*$/#-(+(;0!%+&*6(':B!&!*').*!6)-2.!6('!$/(>$-*'$%'$-$)'.#,%B!+,;#*#().$!%'(i$/*.!a!
,*!<,++!.%)'!,--(3&*,(-!&+(-;!:&*$',&+!3&+)$!/#&,-.!,-!*#$!78!&-2!,-*$'-&*,(-&++04!=*!<,++!
,-! %&'*,/)+&'! .*'$-;*#$-! *#$! '$+&*,(-.#,%! <,*#! $:$';,-;! $/(-(:,$.4! =*! -$$2.! *(! A$!
.*'$..$2!#(<$3$'! *#&*! .)/#!%(+,/0!2($.!-(*! $D/+)2$! &! .%$/,&+! *'$&*:$-*!(6! .,-;+$! .)A>
.*&-/$.!('!.$+$/*$2!/',*,/&+!:&*&+.!,6!,*!,.!2$$:$2!*(!A$!-$/$..&'04!!

=-! '$;&'2.! *(! *#$! .*&+$:&*$! ,-! /+,:&*$! %(+,/0B! ()'! &%%'(&/#! :&0! (66$'! &23&-*&;$.! (6!
.%)'',-;!$/(>,--(3&*,(-B! ,-!%&'*,/)+&'! 6('!:&*$',&+>,-*$-.,3$! ,-2).*',$.!&-2!*#$,'!%'(2>
)/*! &%%+,/&*,(-.! 2(<-.*'$&:4! "#$! ,-*$'-&*,(-&+! :$*&+! /(3$-&-*! ,.! &! ;((2! $D&:%+$! (6!
#(<!*#,.!:&0!A$!*&1$-!&.!.*&'*,-;!%(,-*!6('!.$/*('&+!&;'$$:$-*.!,-*$'-&*,(-&++04!9*!*#$!
.&:$!*,:$B!,-.*'):$-*.!.)/#!&.!$-$';0!*&D&*,(-B!*#$!$/(>2$.,;-!2,'$/*,3$B!&-2!$:,..,(-.!
*'&2,-;! /&-! $,*#$'! A$! $D*$-2$2! *(! /(3$'! &.%$/*.! (6! '$.()'/$! $66,/,$-/0! ('! &'$! +,1$+0! *(!
#&3$!.0-$';,$.!&-0<&04!\(<$3$'B!*#$!6,D&*,(-!*(<&'2.!JdL!();#*!*(!A$!A'(&2$-$2B!&-2!
/$'*&,-+0!&!+(-;>*$':!,--(3&*,(-!&%%'(&/#!.#()+2!A$!.*'$..$2!R9;#,(-!$*!&+4!LMM^B!?$-$!
K$:%! ,-! *#,.! .%$/,&+! ,..)$V4!7&'+0! '$.)+*.! 6'(:! *#$!P$':&-!5&?$..!%'(i$/*! R.$$!O$'-2!
5$0$'!,-!*#,.!.%$/,&+!,..)$V!.$$:!*(!/(-6,':!*#$!(%%('*)-,*,$.!(6!.)/#!.*'&*$;0!0,$+2,-;!
:&/'(>$/(-(:,/!A$-$6,*.!&.!<$++4!

9-(*#$'!'$6+$/*,(-!.#()+2!&22'$..!+&-2!).$B!&;',/)+*)'&+!;((2.!&-2!A,(:&..4!](!6&'B!()'!
%'(%(.&+.!#&3$!-(*!0$*!A$$-!.%$/,6,/!(-!#(<!A,(:&..!.#()+2!A$!&22'$..$24!=-!*$':.!(6!
$-3,'(-:$-*&+!%',(',*0B!*#$!&3&,+&A,+,*0!(6!&'&A+$!+&-2!6('!.).*&,-&A+$!.)%%+0!(6!&;',/)+>
*)'&+!;((2.!&-2!A,(*,/!:&*$',&+.!,.!(6!)*:(.*!,:%('*&-/$!R8W7G!LMQMC!ceV4!?$+&*$2!&'$&.!
.)/#!&.!*#$!$D%&-.,(-!(6!/'(%+&-2!&*!*#$!$D%$-.$!(6!+,6$>.)%%('*,-;!$/(.0.*$:.!&-2!*#$!
2$.*')/*,(-!(6!6('$.*.!&'$!/+$&'+0!,..)$.B!<#,/#!-$$2!*(!A$!&22'$..$24!F('!.)'$B!&-0!*(*&+!
.#,6*! 6'(:!-(->'$-$<&A+$! *(! '$-$<&A+$! '$.()'/$.! ,.! -(*! &-! (%*,(-4! d)'!E9"!%'(%(.&+!
*&';$*.!*#$!%'(A+$:&*,/!(6!6((2!%&**$'-.!*#();#B!&-2!$D,.*,-;!A,(6)$+!/$'*,6,/&*,(-!,-!*#$!
78!/&-!&+.(!A$!.$$-!&.!&!.*&'*,-;!%(,-*!*(<&'2.!:('$!/(:%'$#$-.,3$!'$.()'/$!%(+,/,$.!,-!
+,;#*!(6!*#$!3,.,(-.!:$-*,(-$24!!



! QN!

=*( >-,'3/#0-,#(
"#$!$:%,',/&+!.)'3$0!)-2$'+,-$.!*#$!<$++>1-(<-!*'$-2!(6!2$/()%+,-;!*#$!).$!(6!-&*)'&+!
'$.()'/$.!6'(:!PYG!&-2!$-.),-;!;&,-.!(6!:&*$',&+!%'(2)/*,3,*0!&-2!'$.()'/$!%'(2)/*,3,>
*04!"#$!*'$-2!*(<&'2.! ,-/'$&.,-;!"(*&+!5&*$',&+!?$@),'$:$-*.!&..(/,&*$2!<,*#! ,:%('*.!
,-!*#$!78!,-2,/&*$.!&!A)'2$-!.#,6*,-;!,-*(!/()-*',$.!()*.,2$!*#$!78B!,4$4!&!/&.$!6('!,-*$'-&>
*,(-&+!%(+,/0!&%%'(&/#$.4!!

"#$! %&%$'! ()*+,-$.! &! '&*,(-&+! 6('! .)/#! '$.()'/$! %(+,/0! &-2! 2$3$+(%.! ;),2$+,-$.! 6('! &!
*'&-.,*,(-!:&-&;$:$-*!*(<&'2.!'$.()'/$>$66,/,$-*!;'$$-!$/(-(:,$.4!\(<$3$'!*#,.!<(-X*!
A$! $-();#! *(! '$:(3$! *#$! +(/1>,-! A&'',$'.! &-2!:&'1$*! 6&,+)'$.! *#&*! $66$/*,3$+0! #,-2$'!
:&'1$*.!6('!'$.()'/$!$66,/,$-/0!*(!6+()',.#4!"#$!%&%$'!*#).!2$3$+(%.!&!.*'&*$;,/!&%%'(&/#!
<,*#! ;'&.%,-;! *#$! g+(<!#&-;,-;! 6'),*.X! (6!:&*$',&+! $66,/,$-/0! &*! *#$!A).,-$..! +$3$+! 6,'.*B!
.*'$-;#*$-$2!A0!%,++&'.! *(!2,..$:,-&*$!%'(/$..! ,--(3&*,(-B! *(!2$3$+(%! +$&2!:&'1$*.B! *(!
*'&-.6(':!.$/*('.!&-2!*(!$.*&A+,.#!-$<!,-6'&.*')/*)'$.4!=-!&22,*,(-B!*#$!%&%$'!.)%%('*.!
*#$!*&';$*!(6!2()A+,-;!'$.()'/$!%'(2)/*,3,*0!A0!LM_M4!=*!6)'*#$':('$!%'(%(.$.!$/(-(:,/!
,-.*'):$-*.! .)/#! &.! &! *&D! (-! /(-.*')/*,(-!:,-$'&+.! &-2! &-! $/(+(;,/&++0! 2,66$'$-*,&*$2!
E9"4!"#$!,-*$'-&*,(-&+!:&'1$*.!/&-!A$!&22'$..$2!3,&!&-!,-*$'-&*,(-&+!/(3$-&-*!6('!:$*>
&+.! &-2! &-! ,-*$'-&*,(-&+! /(-3$-*,(-! 6('! .).*&,-&A+$! '$.()'/$! :&-&;$:$-*4! F('! .)'$B!
.)/#!,-.*'):$-*.!<(-X*!A$!,-*'(2)/$2!,-!.#('*!*$':B!A)*!:&0!<$++!A$/(:$!&!*(%,/!&*!*#$!
6('*#/(:,-;!?,(vLM!7&'*#!])::,*!,-!LMQL4!QM!

96*$'!&++B!:('$!'$.$&'/#!,.!-$$2$2!*(!)-2$'.*&-2!*#$!20-&:,/.!(6!2',3$'.!&-2!A&'',$'.!&.!
<$++! &.! *#$! ,-*$'&/*,(-!<,*#! ,-*$'-&*,(-&+! $/(-(:,/.B! &-2! *(!2$3$+(%!&!%(+,/0!:,D! *#&*!
+$&2.!*(!&-!&A.(+)*$!2$/()%+,-;!(6!$/(-(:,/!;'(<*#!6'(:!).,-;!-&*)'&+!'$.()'/$.4!\$'$B!
&!*'&-.,*,(-!:&-&;$:$-*!%$'.%$/*,3$!.$$:.!&%%'(%',&*$!*(!*&/1+$!*#$!2,66$'$-*!+$3$+.!(6!
&/*,3,*,$.!&-2!*#$!*,:$!2,:$-.,(-4!

?*(7252%2,'2#(

9;#,(-B!G4!T!\$:().B!Y4!T!E$);$+&$'.B!?4!RLMM^VC!W(!;'$$-!;'(<*#!<,*#()*!,--(3&*,(-B!O')$;$+!G(+,/0!O',$6!
W(4!cB!O'h..$+4!

9+A'$/#*B!H4!RLMMkVC!"#$!).$!(6!/(-.):%*,(-!*&D$.!*(!'$>+&)-/#!;'$$-!*&D!'$6(':.B!,-C!=-*!?$3!I&<!7/(-!LkB!
NN>QM_4!

O$';$1B!94!T!H&/(A..(-B!]4!T!]&-2w-B!O4!94!RLMMNVC!gI$;,*,:&*,(-X!&-2!g2$3$+(%:$-*!(6!%(.,*,3$!$D*$'-&+,*,$.XC!
*<(!1$0!%'(/$..$.!,-!*#$!6(':&*,(-!%#&.$!(6!*$/#-(+(;,/&+!,--(3&*,(-!.0.*$:.B!,-C!"7J\WdI!9W9I!
]"?9"7P!LMMNB!3(+4!LMB!-(4!eB!%%4!ece>e^L4!

O+$,./#<,*SB!?4!T!O&#->f&+1(<,&1B!O4!RLMMcVC!9;;'$;&*$.!&-2!/(-.*')/*,(-!:&'1$*.!,-!7)'(%$!a!*(<&'2.!&!
.$/*('&+!&/*,(-!%+&-!(-!.).*&,-&A+$!'$.()'/$!:&-&;$:$-*B! ,-C! g5,-$'&+.!&-2!7-$';0X!\!_>`T!LMMcB!
%%4!Qe^aQck!

O+$,./#<,*SB!?4!T!f$+6$-.B!G4!T!x#&-;B!xy4!R72.4V!RLMM^VC!]).*&,-&A+$!P'(<*#!&-2!?$.()'/$!G'(2)/*,3,*0!a!
7/(-(:,/!&-2!P+(A&+!G(+,/0!=..)$.B!P'$$-+$&6!G)A+,.#$'4!!

O+$,./#<,*SB!?4! $*! &+4! RLMM^VC!d)*+,-$!(6! &! '$.()'/$!%(+,/0! &-2! ,*.! $/(-(:,/!2,:$-.,(-B! ,-C!O',-;$S)B! ]4! T!
O+$,./#<,*SB!?4! R72.4VC!]).*&,-&A+$!?$.()'/$!5&-&;$:$-*4!"'$-2.B!E,.,(-.!&-2!G(+,/,$.! 6('!7)'(%$!
&-2!*#$!f('+2B!P'$$-+$&6!G)A+,.#$'B!%%4!LQk>L^k4!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
QM!! <<<4)-$%4(';T;'$$-$/(-(:0T!



! Q^!

O+$,./#<,*SB!?4!RLMQMVC!=-*$'-&*,(-&+!$/(-(:,/.!(6!'$.()'/$!%'(2)/*,3,*0C!'$+$3&-/$B!:$&.)'$:$-*B!$:%,'>
,/&+!*'$-2.B!,--(3&*,(-B!'$.()'/$!%(+,/,$.B!,-C!=-*$'-&*,(-&+!7/(-(:,/.!&-2!7/(-(:,/!G(+,/0!RcVB!L!a!
_B!%%4!LLc!a!L``4!

O'$*./#;$'B! I4! $*! &+4! RLMQMVC! G'$,.$-*<,/1+)-;! A$,! -&*h'+,/#$-! ?$..()'/$-! a! E$';+$,/#! 3(-! "#$(',$! )-2!
7:%,',$4!]/#<$,S$'!O)-2$.&:*!6h'!8:<$+*!O9F8!R724VU!O$'-4!

O',-;$S)B!]4!RLMM^VC!E,.,(-.!(6!&!.).*&,-&A+$!'$.()'/$!).$B!,-C!,-C!O',-;$S)B!]4!T!O+$,./#<,*SB!?4!R72.4VC!]).>
*&,-&A+$!?$.()'/$!5&-&;$:$-*4!"'$-2.B!E,.,(-.!&-2!G(+,/,$.! 6('!7)'(%$!&-2!*#$!f('+2B!P'$$-+$&6!
G)A+,.#$'B!%%4!Qee!a!LQe4!

O',-;$S)B!]4!T!O+$,./#<,*SB!?4!RLMQMVC!G'$3$-*,-;!&!'$.()'/$!/)'.$!6)$++$2!A0!*#$!;'$$-!$/(-(:0B!,-C!"'&-.>
%&'$-/0! =-*$'-&*,(-&+B! P+(A&+! J('')%*,(-! ?$%('*! a! J+,:&*$! J#&-;$B! I(-2(-Tf&.#,-;*(-! YJ!
R7&'*#./&-V!LMQMB!%%4!Q^c!a!LMk4!

J'(<.(-B!G4!RLMQQVC!"#$!7/(-(:,/.!(6!J)''$-*!5$*&+!5&'1$*.B!,-C!O+$,./#<,*SB!?4!T!f$+6$-.B!G4!T!x#&-;B!xy4!
R72.4V! =-*$'-&*,(-&+!7/(-(:,/.!(6!?$.()'/$!766,/,$-/04!7/(>=--(3&*,(-!G(+,/,$.! 6('!&!P'$$-!7/(-(>
:0B!]%',-;$'!G)A+,.#$'B!%%4!QQQ!a!QL_4!

Y$!O')0-B!]4!T!5&'1(<.1&B!94!T!2$!H(-;B!F4!T!O+(:B!54!RLMM^VC!?$.()'/$!%'(2)/*,3,*0B!/(:%$*,*,3$-$..!&-2!
$-3,'(-:$-*&+!%(+,/,$.B!J7!Y$+6*!RG)A+,/&*,(-!-):A$'C!M^4c^eQ4c^V4!

Y,**',/#B!54!RLMM^VC!"#$!%#0.,/&+!2,:$-.,(-!(6!,-*$'-&*,(-&+!*'&2$B!Q^kL>LMMeB!,-C!O+$,./#<,*S!?B!f$+6$-.!
GHHB!x#&-;!xy!R72.4V!]).*&,-&A+$!;'(<*#!&-2!'$.()'/$!%'(2)/*,3,*04!7/(-(:,/!&-2!;+(A&+!%(+,/0!,.>
.)$.4!P'$$-+$&6!G)A+,.#,-;B!]#$66,$+2B!%%4!Ne!

779! RLMMNVC! 766$/*,3$-$..! (6! 7-3,'(-:$-*&+! "&D$.! &-2! J#&';$.! 6('! 5&-&;,-;! ]&-2B! P'&3$+! &-2! ?(/1!
7D*'&/*,(-!,-!]$+$/*$2!78!J()-*',$.!R779!'$%('*!LTLMMNU!J(%$-#&;$-B!Y$-:&'1C!779V4!

7=d!RLMQQ&VC!"#$!7/(>=--(3&*,(-!J#&++$-;$U!G&*#<&0.!*(!&!'$.()'/$!$66,/,$-*!7)'(%$B!F)-2$2!A0!*#$!7)>
'(%$&-!J(::,..,(-B!YP!7-3,'(-:$-*B!O')..$+.4!<<<4$/(>,--(3&*,(-4$)!

7=d!RLMQQAVC!78!7/(>=--(3&*,(-!dA.$'3&*('0!RLMQQAVC!?$.()'/$>!$66,/,$-*!/(-.*')/*,(-!"!"#$!'(+$!(6!$/(>
,--(3&*,(-! 6('! *#$!/(-.*')/*,(-!.$/*('! ,-!7)'(%$B!F)-2$2!A0! *#$!7)'(%$&-!J(::,..,(-B!YP!7-3,>
'(-:$-*B!<<<4$/(>,--(3&*,(-4$)4!

7)'(%$&-! J(::,..,(-! RLMQMVC! ?$%('*! (6! *#$!92>#(/!f('1,-;!P'()%! (-! 2$6,-,-;! /',*,/&+! '&<!:&*$',&+.B!
&//$..,A+$!&*C!#**%CTT$/4$)'(%&4$)T$-*$'%',.$T%(+,/,$.T'&<>!:&*$',&+.T2(/):$-*.T,-2$Dr$-4#*:!!

7)'(A&'(:$*$'! RLMQQVC! 9**,*)2$.! (6! 7)'(%$&-! $-*'$%'$-$)'.! *(<&'2.! $/(>,--(3&*,(-B! F+&.#!
7)'(A&'(:$*$'!_Qe!>!"#$!P&++)%!d';&-,S&*,(-B!\)-;&'04!!

Fu]!zF('):!u1(+(;,./#>](S,&+$!5&'1*<,'*./#&6*TP'$$-!O)2;$*!P$':&-0{!RLMM^VC!x)('2-)-;!2$'!]*$)$'-!
)-2! 9A;&A$-! &)6! 2,$! F&1*('$-! 9'A$,*B! K&%,*&+B! 8:<$+*44! Fu]>Y,.1)..,(-.%&%,$'! LMM^TMQ4! O$'+,-C!
F('):!u1(+(;,./#>](S,&+$!5&'1*<,'*./#&6*4!

P'&$2$+B!"4!RLMQQVC!d-!*#$!F)*)'$!93&,+&A,+,*0!(6!*#$!7-$';0!5$*&+.B! ,-C!9WW8!?7E!59"7?!?7]B!`QB!_L_>
__e4!

P',-B!H4!?(*:&-.B!H4!]/#(*B!H4!RLMQMVC!"'&-.,*,(-.!*(!]).*&,-&A+$!Y$3$+(%:$-*C!W$<!Y,'$/*,(-.!,-!*#$!]*)20!
(6!I(-;!"$':!"'&-.6(':&*,3$!J#&-;$B!?()*+$2;$4!

=E5!z=-.*,*)*$!6('!7-3,'(-:$-*&+!]*)2,$.{!RLMMNVC!"#$!).$!(6!2,66$'$-*,&+!E9"!'&*$.!*(!%'(:(*$!/#&-;$.!,-!
/(-.):%*,(-! &-2! ,--(3&*,(-! a! F,-&+! ?$%('*4! J(::,..,(-$2! A0! 7)'(%$&-! J(::,..,(-B! YP! 7-3,>
'(-:$-*U!9:.*$'2&:C!E',i$!8-,3$'.,*$,*B!=-.*,*)*$!6('!7-3,'(-:$-*&+!]*)2,$.!$*!&+4!

K$:%B!?4!RLMQQVC!"$-!*#$:$.!6('!$/(>,--(3&*,(-!%(+,/,$.!,-!7)'(%$4!=-C!]494G4=474W4]4B!`RLVB!Q>LM!!

5$0$'B!O4!T!5$0$'B!54!T!Y,.*$+1&:%B!54!RLMQLVC!5(2$+,-;!;'$$-!;'(<*#!&-2!'$.()'/$!$66,/,$-/0C!-$<!'$>
.)+*.B!,-C!5,-$'&+!7/(-(:,/.B!L`B!Q`e>Qe`!

W$+.(-B!?4!RLMMLVC!"#$!G'(A+$:!(6!5&'1$*!O,&.!,-!5(2$'-!J&%,*&+,.*!7/(-(:,$.B!,-C!=WY!Jd?G!J\9WP7!QQ!
RLVB!%%4!LMc>L``4!



! LM!

d&12$-$! \(++,-.! T! Y7F?9! RLMQQVC! "#$! F)'*#$'! O$-$6,*.! (6! O).,-$..! ?$.()'/$! 766,/,$-/0B! 8?IC!
#**%CTT'&-2242$6'&4;(34)1TY(/):$-*4&.%DjY(/):$-*q7EM``QrQMMcLrF?G4%26B! QN4Me4LMQQB! I(->
2(-4!

d7JY!RLMMcVC!=:%'(3,-;!?$/0/+,-;!5&'1$*.4!G(+,/0!O',$6!H&-)&'0!LMMcB!O')..$+.4!

d7JY!RLMM^VC!7/(>=--(3&*,(-!,-!=-2).*'0C!7-&A+,-;!P'$$-!P'(<*#U!G&',.C!d';&-,.&*,(-!6('!7/(-(:,/!J(>
(%$'&*,(-!&-2!Y$3$+(%:$-*4!

d7JYB!LMMN4!5$&.)',-;!5&*$',&+!F+(<.!&-2!?$.()'/$!G'(2)/*,3,*0B!G&',.C!d7JY4!

G$+,1&-B!G4!T!f$;-$'B!P4!R72.4V!RLMM_VC!"#$!73(+)*,(-&'0!9-&+0.,.!(6!7/(-(:,/!G(+,/0B!J#$+*$-#&:!T!W('*#>
&:%*(-!R72<&'2!7+;&'V4!!

G(%%B!Y4!RLMMLVC!=-2)/$2!=--(3&*,(-!&-2!7-$';0!G',/$.B!,-C!95!7JdW!?7E!^LC!QkM>QNM4!

?$--,-;.B!K4!T!?&::$'B!J4!RLMM^VC!=-/'$&.,-;!$-$';0!&-2!'$.()'/$!$66,/,$-/0!*#'();#!,--(3&*,(-!a!&-!$D>
%+('&*,3$!&-&+0.,.!).,-;!,--(3&*,(-!.)'3$0!2&*&4!x7f!2,./)..,(-!%&%$'!W(4!M^>Mek4!

]*$;$'B!]4!T!O+$,./#<,*SB!?4!RLMQQVC!Y',3$'.!F('!"#$!8.$!d6!5&*$',&+.!9/'(..!J()-*',$.B!,-C!H()'-&+!(6!J+$&->
$'!G'(2)/*,(-B!Q^B!%%4!NQk!>!NLkB!2(,CQM4QMQkTi4i/+$%'(4LMQM4MN4MQkV44!

]*$,-A$';$'B! H4!T!K'&).:&--B!F4!RLMQQVC!5&*$',&+!&-2!7-$';0!G'(2)/*,3,*0B! ,-C!7-3,'(-:$-*&+!]/,$-/$!&-2!
"$/#-(+(;0B!`eB!QQk^aQQckB!2D42(,4(';TQM4QMLQT$.QMLNe_c4!

]*$,-A$';$'B!H4!T!K'&).:&--B!F4!T!7,.$-:$-;$'B!W4!RLMQMVC!P+(A&+!%&**$'-.!(6!:&*$',&+.!).$C!9!.(/,($/(-(:>
,/!&-2!;$(%#0.,/&+!&-&+0.,.B!,-C!7JdI!7JdW4!k^B!QQ`NaQQeNB!2(,CQM4QMQkTi4$/(+$/(-4LMM^4QL4MM^4!

8W7G! RLMQMV! 9..$..,-;! *#$! 7-3,'(-:$-*&+! =:%&/*.! (6! J(-.):%*,(-! &-2! G'(2)/*,(-C! G',(',*0! G'(2)/*.!
&-2!5&*$',&+.B!9!?$%('*!(6!*#$!f('1,-;!P'()%!(-!*#$!7-3,'(-:$-*&+!=:%&/*.!(6!G'(2)/*.!&-2!5&*$>
',&+.!*(!*#$!=-*$'-&*,(-&+!G&-$+!6('!]).*&,-&A+$!?$.()'/$!5&-&;$:$-*4!\$'*<,/#B!74B!3&-!2$'!E($*B!74B!
])#B!]4B!")11$'B!94B!\),iA'$;*.!54B!K&S:,$'/S01B!G4B!I$-S$-B!54B!5/W$$+0B!H4B!5(',;)/#,B!|4!

8W7G!RLMQQV!Y$/()%+,-;!-&*)'&+!'$.()'/$!).$!&-2!$-3,'(-:$-*&+!,:%&/*.!6'(:!$/(-(:,/!;'(<*#B!9!?$>
!"#$%"&%$'(%)"#*+,-%.#"/!%",%0(1"/!2+,-%$"%$'(%3,$(#,4$+",42%5(6"/#1(%74,(28%9+61'(#>!"#$%&'()*+,)*
!"#$$#%&'()*'(+,%(-.#/0123.4'(5*6*'(7.%'(8*'(),4#&92:#'(8*'(;4<%.'(-*'(=4<90><%%'(?*'(5#0.%>.%&.4'(@*'(
P,+i):B!]4B!\$--,/1$B!G4B!?(:$'(!I&-1&(B!G4B!],',A&-!5&-&+&-;B!94!


