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Question and Answer 
 
How to reprise lost paradise, where clansmen were always content? 
On this we ever ask advice, not noting our command’s contempt. 
Replies arise if we ask right, as sages’ sayings still console, 
except when wished as black or white, thus missing their integral whole. 
Each answer’s angst makes us ask more – thus are our suspect lives sustained,  
supremely sure if we spark war, for our ideals are deep ingrained.  
We’re punished by our primal rites, wedding hubris with hoarded wealth, 
monopolizing basic rights, and molding ethics in our stealth. 
Blinded by our biased questions, we trust faith as truth we squander, 
never knowing our great fortune – blind in paradise we wander. 
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36/'%-%36/"2'.2$).-"/($,/7/".&%9#-@..
.
E$. 8%59. <%%#. CR('/*/%$. 2$). !*9/"5',59(D:. 8%5. -2/). ,62,. ($0/9%$+($,2'.
"2,2-,9%36(. /-. 2$. (S39(--/%$. %7. %59. 7(29. %7. )(2,6. ,62,. 9('/*/%5-. +8,6-.
3%9,928().2-.35$/-6+($,.7%9.)/-%<(8/$*.)/0/$(.'2&=.I%5.,6($./+3'/().,62,.
,6(.+2--(-. )(+2$). <('/(7?<2-(). -%'5,/%$-:. '(20/$*. -"/($,/-,-. 9(-3%$-/<'(.
7%9. 7(()/$*. ,6(.&%9')=. H6/-. /-. 2''. 92,6(9. 2<-,92",. 5$'(--. 8%5. "2$. (S3'2/$.
6%&. ,62,. 2))/,/%$2'. 7%%). "2$. <(. 39%)5"().&6($. '2$):. 7(9,/'/B(9. 2$). %/'.
202/'2</'/,8.29(.2''.$%&.'/+/,/$*=.P2$.8%5@.
.
>%&. &%5'). 8%5. "2,(*%9/B(. 8%59-('7@. I%5. -((+. ,%. <(. /$7'5($"(). <8.
T5))6/-+.2$).8%5.620(.(+362-/B()."%+32--/%$.7%9.2$/+2'-:.-%./,./-.(2-8.
,%.2--5+(.8%5.29(.2.0(*(,29/2$=. E7. /,. /-.$%,.,%%.3(9-%$2'.2.U5(-,/%$:.6%&.
&%5').8%5.'2<('.8%59-('7@.
.
V(,.+(.<(.792$#F.!*9/"5',592'.-"/($"(.62-.*2/$()./,-.-,9($*,6.79%+.$2,592'.
2$).-%"/2'.-"/($"(-.<(/$*./$,(*92,()./$.233'/().-/,52,/%$-=.E$.+2/$,2/$/$*.
/,-./$,(*9/,8:./,.62-."%$-,2$,'8.395$().<92$"6(-.,62,."(2-().,%.<(.795/,75':.
-5"6. 2-. 2*9/"5',592'. (S,($-/%$. &/,6. ,6(. 2)0($,. %7. "%++5$/"2,/%$.
,("6$%'%*/(-=.15"6.7/(')-.+28.620(.<(($.9(75*(-.7%9.,6%-(.&6%.-/$#./$.,6(.
+2/$-,9(2+=. E-$D,. ,6(. 3%35'29/,8. %7. C,92)/,/%$2'. &/-)%+D. 2$). 2$"/($,.
,("6$/U5(-. ;5-,. 2$%,6(9. 620($. 79%+. 9(2'. -"/($"(:. 2$). /7. -%:. &68. )%. 8%5.
-533%9,./,.2$).,6(.-,5)8.%7.2*9/"5',592'.6/-,%98@..
.
G6($. *($(,/". +%)/7/"2,/%$. &2-. 2. 35<'/". "%$"(9$:. 8%5. &9%,(. /$. ,6(.
!"2)(+8D-. +2*2B/$(. ,62,. 233'/"2,/%$. %7. ,6(. ,("6$%'%*8. &2-. /$(0/,2<'(.
2$).6($"(./,.&2-.<(,,(9.,%.+2$2*(./,.9(-3%$-/<'8=.H%)28:."'/+2,(."62$*(.
/-. ,6(. </*. /--5(=. H&%. U5(-,/%$-W. >%&. )%(-. ,6/-. 9('2,(. ,%. 8%59. /)(2'/-,/".
0/(&-.%7.,92)/,/%$2'.-%"/(,/(-@.G62,./-.8%59.9(-3%$-(.,%.35<'/".7(29-.2<%5,.
"'/+2,(."62$*(@.
.
E$. 8%59. <%%#. C1+2''. A29+(9-. 1("59(. A%%)D. 8%5. 9(/,(92,(. ,62,. -+2''.
729+(9-.29(.(--($,/2'.<("25-(.,6(8.39%)5"(.2<%5,.62'7.%7.,6(.&%9')D-.7%%).
2$). 8(,. 29(. /$. )2$*(9. %7. <(/$*. 7%9"(). %77. ,6(/9. '2$)=. M$(. 7%9"(. /-.
/$,(9$2,/%$2'. 2*9/"5',592'. /$0(-,%9-:. 2$). /7. E. 2+. /$7%9+(). "%99(",'8:. 8%5.
29(.2.)/9(",%9.%7.%$(.-5"6.7%9(/*$."%+32$8.,62,./-.$%&.%$(.%7.!5-,92'/2D-.
'29*(-,. 39%)5"(9-=. >%&. "2$. 8%5. 9("%$"/'(. 8%59. -,2,(+($,-. /$. 720%59. %7.
39%,(",/$*. -+2''. 729+(9-. &/,6. 8%59. -533%9,. 7%9. ,6/-. 65*(. 7%9(/*$. '2$).
/$0(-,%9@.
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3609,(7.:.
.
K5"6. %2. L%57. =$,(7$0,=%$0'. "07((7. 60-. "%$"(7$(). '=M(-,%"#.
7(-(07"6.0$).)(M('%9+($,N.L(,.'=M(-,%"#.07(.'=-,().0-.+0O%7.
"5'97=,-. =$. "'=+0,(. "60$*(. 0$). ($M=7%$+($,0'. )(-,75",=%$N.
0$). 907,="5'07'L. =$. 0))=$*. ,%. 2%%). =$-("57=,L. 1L. ,0#=$*.
M0'501'(. *70=$. 0&0L. 27%+. 65$*7L. 20+='=(-. =$. 2%%). )(2="=,.
$0,=%$-P. Q%&. "0$. '=M(-,%"#. 97%)5",=%$. 9%--=1'L. 1(. -(($. 0-.
0$L,6=$*.15,.$(*0,=M(.,%.'%$*R,(7+.2%%).-("57=,LS..

.
.
J("!'"0/,,&0("(/")/(&"(%*("3+".,!3*,+"5!&8-"/5"*?,!068(6,*8"'0!&)0&"
R*'" !)" 8!#&'(/0A" ,&'&*,0%D" 360%" /5" R%!0%" ,&8*(&'" (/" <'!*" *)-"
/(%&,"-&#&8/.!)?",&?!/)'1"J("!'"*8'/"(,6&"(/")/(&"(%*("(%&,&"!'"360%"
0/)(,/#&,'+"/#&,"(%&"5&&-!)?"/5"?,*!)'"(/"8!#&'(/0A"7&5/,&"5&&-!)?"
%6)?,+".&/.8&D"*8(%/6?%"*'"(%!'"&''*+"./!)('"/6("(%&"3*((&,"!'"5*,"
5,/3" (%*(" '!3.8&1" J(" !'" *8'/" ,&*'/)*78&" (/" *00&.(" (%*(" '/3&"
&)#!,/)3&)(*8" -&?,*-*(!/)" /006,'" 5,/3" 3!'3*)*?&3&)(" /5"
-/3&'(!0" *)!3*8'D" R%!8&" 8!#&'(/0A]'" ,&8*(!#&" 0/)(,!76(!/)" (/"
08!3*(&"0%*)?&"*R*!('" 56,(%&,"-&5!)!(!/)1" J" (*A&" (%&"3/'("0,!(!0*8"
*'.&0(" /5" +/6," T6&'(!/)" (/" 7&" (%&" ,/8&" /5" 8!#&'(/0A" *)-" *)!3*8"
'0!&)0&"R!(%",&'.&0("(/"(%&"%6)?,+".//,1:"
.
"
F$,7%)5"=$*.T%%).U("57=,L.
"
C//-"'&06,!(+" !'".,/7*78+" (%&"3*Q/,"?8/7*8" !''6&1"U%&,&" 5//-" !'"
'0*,0&D"?/#&,)*)0&"!'"R&*A"*)-"*88"'&06,!(+"!'"0/3.,/3!'&-1"$%!'"
%*'" 7&&)" (%&" 0*'&" '!)0&" c3.!,&'" *)-" 2(*(&'" 7&?*)" *)-"3*+" 7&"
(,*0&-"7*0A"!)(/".,&%!'(/,+"*'"(%&"7*'!'"/5"*"(,!7&]'"/,"*")*(!/)]'"
'&06,!(+1" $/-*+D" R&" (%!)A"R&" *,&"3/,&" '/.%!'(!0*(&-" (%*)" (%*(1"
@6(" R&" *,&" )/(" f" *)-" R!(%" *" 76,?&/)!)?" ./.68*(!/)D" !)'(*)("
!)(&,)*(!/)*8" 0/336)!0*(!/)" *)-" &)%*)0&-" 3&*)'" /5" 58&&!)?"
5,/3" -!'*'(,/6'" &#&)('D" 5//-" '&06,!(+" !'" )/(" /)8+" (%&" 5!,'("
.,!)0!.8&" /5" )*(!/)*8" '&06,!(+D" 76(" *8'/" /5" !)(&,)*(!/)*8" '&06,!(+1"
F!?,*(!/)"0*)"6)-/"(%&"7&'("!)(&)(!/)'"/5".,&0*,!/6'"2(*(&'"R%!8&"
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*8'/"6)-&,3!)!)?"(%&"8!5&'(+8&'"/5".,/(&0(&-"&0/)/3!&'1"J("!'"(%6'"
*" .,!3*,+" ,&'./)'!7!8!(+" /5" ?/#&,)3&)(" *)-" !)(&,)*(!/)*8"
-&#&8/.3&)(" (/" &)'6,&" (%*(" 0/)58!0('" *)-" -!'*'(&,'" -/" )/("
(%,&*(&)"*00&''"(/"(%&"3/'("7*'!0"5/,3'"/5"5//-"(%*("*"./.68*(!/)"
)&&-'" (/" '6,#!#&1" $%!'" &''*+" &4.8*!)'" %/R" 8!#&'(/0A" 5/,3" *" A&+"
.*,("/5"'60%"5//-"*)-")*(!/)*8"'&06,!(+1"
"
J("%*'"7&0/3&"5*'%!/)*78&"(/",&5&,"(/"(%&"*7!8!(+"/5"*"5//-"'+'(&3"
(/"3*!)(*!)"'&06,!(+"*'" \,&'!8!&)0&]D"R%!0%"'/" 5*,"*'" !("&4(&)-'" (/"
8!#&'(/0A" ,&T6!,&'" *0A)/R8&-?&3&)(" /5" -!55&,&)(" (+.&'" /5"
.,/-60(!/)" '+'(&3'" 5/," -!55&,&)(" 0/)'63&,'1" 260%" ,&'!8!&)0&"
,&5&,'" %&,&" (/" &)'6,!)?" (%&" 5//-" )&&-&-" (/" '6,#!#&" (%,/6?%"
)*(6,*8" -!'*'(&,'D" &.!-&3!0'" *)-" 0/)58!0('1" J(" -/&'" )/(" ,&5&," (/"
8646,+"5//-'"'60%"*'"$N@/)&"'(&*A'"/,"&#&)"%*376,?&,'1"
"
2/" R&" *,&" )/(" -!'06''!)?" (%&" 5//-" '&06,!(+" /5" (%&" :``a"U/,8-"
C//-" 2633!(D" R%!0%" '(*(&-" (%*(" \5//-" '&06,!(+" &4!'('" R%&)" *88"
.&/.8&D" *(" *88" (!3&'D" %*#&" .%+'!0*8" *)-" &0/)/3!0" *00&''" (/"
'655!0!&)(D"'*5&"*)-")6(,!(!/6'"5//-"(%*("3&&('"(%&!,"-!&(*,+")&&-'"
*)-" 5//-" .,&5&,&)0&'" 5/," *)" *0(!#&" *)-" %&*8(%+" 8!5&1]W" U&" *,&"
7&!)?"360%"3/,&",&*8!'(!0"f"R&"*,&"-!'06''!)?"5//-"5/,"'6,#!#*81"
U%&)"5//-"!'",&*88+"'0*,0&"5//-".,&5&,&)0&'"3&*)"8!((8&D"*)-"(%&"
R/,8-"%*'" ,&0&)(8+" !)0,&*'&-" (%*(" ,!'A"R%&,&".,/3/(!/)"/5" 5,&&"
(,*-&" !)" 5//-" %*'" -!,&0(&-" .//," 0/6)(,+" ./8!0!&'" *R*+" 5,/3"
'6,#!#*8"5//-"'&06,!(+".8*))!)?1P""
"
U&"*,&"*8'/"0/)0&,)&-"%&,&"R!(%"'/3&(%!)?"3/,&",&*8"(%*)"5//-"
'&06,!(+"!)"(%&"'&)'&".,/./6)-&-"7+"C<SD"R%!0%"08*!3'"(%*("\/)&"
/5" (%&" %*,-&'(" 0%*88&)?&'" 5/," 5//-" '&06,!(+" !'" &)'6,!)?" (%*(" *88"
R%/" )&&-" 5//-" %*#&" (%&"3&*)'" (/" 76+" !(]1^" $%*(" !'" .*,(" /5" 5//-"
'&06,!(+D"76("*)/(%&,"0,!(!0*8".*,("!'"(%&"(R/"7!88!/)"'3*88"5*,3&,'"
R%/" 5&&-" (%&3'&8#&'" *)-" (%&!," 5*3!8!&'" *)-" *,&" )/(" !)" (%&"
\76+!)?]" &0/)/3+1" J)" *--!(!/)D" R&" -/" R&88" (/" 0/)0&!#&" 5//-"
'&06,!(+"*'"*".'+0%/8/?!0*8" '(*(&"/5" '*5&(+"*'"360%"*'"*".%+'!0*8"
'(*(&"/5"&*(!)?D"*)-"(%&,&7+"(/"&3.*(%!H&"R!(%"(%/'&"R%/"*,&" !)"
)&&-"/5"5//-",*(%&,"(%*)"'/3&")*(!/)*8"*#&,*?&"/,"!)(&,)*(!/)*8"
7&)0%3*,A1;"$%&'&"*,&"*88"*'.&0('"/5",&*8"5//-"'&06,!(+1"
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"
L/R"-/" 8!#&'(/0A"5/,3"*"0,!(!0*8".*,("/5"'60%",&*8" 5//-"'&06,!(+Z"
$%&+" 3&&(" 368(!.8&" -&#&8/.3&)(" /7Q&0(!#&'" R%!8&" *8'/"
0/)(,!76(!)?" (/" 5//-" '&06,!(+D" *'" '%/R)" !)" (%&" 5/88/R!)?" C!?6,&1"
$%&+" *8'/" .,/#!-&" 368(!.8&" /6(.6('D" !)086-!)?9" %!?%NT6*8!(+"
.,/(&!)B" !)0/3&B" -,*6?%(" *)-" (,*0(!/)" ./R&," 5/," *?,!068(6,&B"
)6(,!&)(" ,&0+08!)?B" #*,!/6'" &-!78&" *)-" )/)N&-!78&" 7+N.,/-60('D"
*)-" (%&+" 0*)" ,&.,/-60&" (%&3'&8#&'1" J" 8!A&" (/" 3&)(!/)" (%&"
5/,?/((&)"8!#&'(/0A"PI'"f",63!)*)('D",*77!('"*)-",/-&)('"f"R%!0%"
(%,!#&"/)"R*'(&".,/-60('"*)-"8*)-'")/("'6!(&-"(/"/(%&,"5/,3'"/5"
5//-".,/-60(!/)1"S5"0/6,'&D"./68(,+"!)"!('"#*,!&-"5/,3'"*8'/"%*'"*"
,/8&D" .*,(!068*,8+" !)" 0/)#&,(!)?" %/6'&%/8-" R*'(&" .,/-60('" !)(/"
&-!78&".,/(&!)1""
"

"
"
M!#&'(/0A"*,&")/("*'"!3./,(*)("!)"/#&,*88"5//-"'&06,!(+"*'"0&,&*8'D"
R%!0%" *,&" (%&" 3*Q/," %63*)" 5//-'(655'1" $%!'" 3*+" &4.8*!)" R%+"
(%&+" %*#&" 7&&)" )&?8&0(&-" !)" -!'06''!/)'D" *)-" *8'/" .&,%*.'"
7&0*6'&"(%&!,".,/-60('"*,&"'&&)"*'"8646,+"5//-'1"$%6'"*'"C<S"%*'"

!"#$%&'()*+',&-"./&$*01-'/21*344*5$6","&"',%*'6*7''8*9$(/-"&:*
!
!
7''8*9$(/-"&:*5$6","&"',*
!
!
"##$!#%!&'()%)()*+),!-."'/!
!
!
!
&0)1*2!3#!456,!"##$!-"78/! ! ! ! !!!!!!!!0593:;9)!!

!!!<)=)9#;>)*3!!
!!!!!!8?@)+3:=)2!

!
A*+952:=)!B(#C3D!-AEFA/!
!
!
!
G5(=:=19!"##$!G)+5(:36! ! ! ! !!!!!!"##$!":(23!
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)/(&-" \*8(%/6?%" 360%" %*'" 7&&)" '*!-" *7/6(" 8!#&'(/0A]'" ,/8&" !)"
*0%!&#!)?" 5//-" '&06,!(+D" !)" ,&*8!(+D" (%&" '67Q&0(" %*'" 7&&)" /)8+"
.*,(!*88+" *--,&''&-" *)-" )/" 06,,&)(" -/063&)(" 5688+" 0/#&,'" (%&"
(/.!0]"f"(%&!,"WX::",&./,("\!'"*)"*((&3.("(/"5!88"(%&"?*.]1a"
"
$%&"?*."!'"*8'/"7&!)?"*--,&''&-"7+"(%&"R/,8-]'".,!)0!.*8"8!#&'(/0A"
,&'&*,0%"0&)(,&"f" (%&" J)(&,)*(!/)*8"M!#&'(/0A"I&'&*,0%" J)'(!(6(&"
gJMIJh1" e)(!8" ,&0&)(8+" 5/06'&-" /)" ./#&,(+" *'" *" 56)0(!/)" /5" !('"
-/)/,']" R/,8-#!&R'D" !(" )/R" 5/06'&'" /)" 5//-" '&06,!(+" !)"
0/37!)*(!/)" R!(%" '60%" /7Q&0(!#&'" /5" ./#&,(+" *88&#!*(!/)D"
&)#!,/)3&)(*8" 0*,&" *)-" %&*8(%" !''6&'1_" J)" 3*A!)?" (%!'" 0%*)?&D"
JMIJ"0/)'68(&-"*)!3*8"'0!&)(!'('"*)-"-&#&8/.3&)("&4.&,('"*7/6("
R%!0%"/5"(%,&&"8!#&'(/0A"'&0(/,"'0&)*,!/'D"-&,!#&-"!)"0/)Q6)0(!/)"
R!(%"(%&"U/,8-"@*)ADb"3!?%("7&"/5"?,&*(&'("-&#&8/.3&)(*8"#*86&1"
$%&"(%,&&"'0&)*,!/'"R&,&9"
• 2+'(&3'" (%*(" '6../,(" !)086'!#&" ?,/R(%D" *?,!068(6,*8"

(,*)'!(!/)D"R&887&!)?"/5".&/.8&")/R"*)-"!)"(%&"56(6,&D"'6..8+"
?*." ,&-60(!/)D" *)-" &)#!,/)3&)(*8" *)-" %63*)" %&*8(%"
0%*88&)?&'1"

• M/R" ?,/R(%" '+'(&3'" !)" R%!0%" 8!#&'(/0A" 3*+" 7&)&5!(" 5,/3"
(*,?&(&-",&'&*,0%")/("0/)-60(&-"7+"/(%&,'1"

• E,/R(%"R%&,&"8!#&'(/0A]'")&?*(!#&"&55&0('"/)"&)#!,/)3&)(*8"
'&,#!0&'"/,"%63*)"%&*8(%"3!?%("7&"3/88!5!&-1""

"
<'"*"@/*,-"3&37&,"/5"JMIJD"J"*3"&)0/6,*?&-"(/"'&&"5//-"'&06,!(+"
3&)(!/)&-D" *)-" !)" *" 0/)(&4(" /5" (%&" /(%&," 0/3.&(!)?" 5/,0&'" /)"
.//," 0/6)(,!&'1" J" ,&*8!H&" !(" !'" 6)8!A&8+" (/" 7&" (%&" .,!3*,+" 5/06'"
?!#&)" (%&" &0/)/3!0" .*,*-!?3" /5" 5,&&" (,*-&" (%*(" !)586&)0&'"
U&'(&,)" -!'0/6,'&1" V&#&,(%&8&''D" (%&,&" !'" *)/(%&," R*+" (/" '&&"
8!#&'(/0A1"
"
"
U((=$*.V=M(-,%"#.3%77(",'L.
"
J(" !'" ,&*'/)*78&" (/" *'A" R%+" 8!#&'(/0A" %*'" 7&&)" 8*,?&8+" /3!((&-"
5,/3" (%&"3/'(" !3./,(*)(" '67Q&0(" !)" !)(&,)*(!/)*8" -&#&8/.3&)(1"
S)&" ,&'./)'&" !'" (%*(" /6," U&'(&,)" 7!*'" !)" -&#&8/.3&)("
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*..,/*0%&'" %*'" 0*6'&-" 8!#&'(/0A" (/" 7&" #!&R&-" 5,/3" (%*("
.&,'.&0(!#&" ,*(%&," (%*)" *'" !)(&?,*8" (/" (%&" 5*,3!)?" '+'(&3'" /5"
'3*88%/8-&,'"!)".//,"0/6)(,!&'1"<"56,(%&,"&4.,&''!/)"/5"(%!'"3*+"
R&88" 7&" *)" *''63.(!/)" (%*(" %&,-&,N8!5&'(+8&'" *)-" '3*88" 3!4&-"
5*,3&,'"*,&" !)5&,!/,"*)-"R!88" !)&#!(*78+"-!'*..&*,"*)-"(%&,&5/,&"
'%/68-" 7&" &)0/6,*?&-" !)" (%&!," -&3!'&1" 260%" 7!*'&'D"R%&,&" (%&+"
&4!'(D" *,&" *" -!''&,#!0&" (/" '0!&)0&" *'" 360%" *'" (%&+" R/68-" 7&" (/"
-&#&8/.3&)(1"
"
<)"&4(&,)*8",&#!&R"/5"JMIJ"(%*("J"R*'".,!#!8&?&-"(/"8&*-".,&5*0&-"
!('" ,&./,(" 7+" )/(!)?" (%*(" R%!8&" \?8/7*8" 5!?6,&'" !)-!0*(&" (%*("
8!#&'(/0A" *,&" !3./,(*)(" !)" .,/#!-!)?" '/3&" WX" .&,0&)(" /5" 5//-"
&)&,?+" *)-" PX" .&,0&)(" /5" .,/(&!)" i" (%&'&" 5!?6,&'" 3*'A" (%&!,"
,&8*(!#&8+" %!?%&," #*86&" (/" (%&" .//,D" !)" (&,3'" /5" ?&/?,*.%!0*8"
-!'(,!76(!/)D"(%&"&40&''"0/)'63.(!/)"/5"*)!3*8".,/-60('"!)"'/3&"
-!&('" *)-" )6(,!&)(" -&5!0!&)0!&'" !)" /(%&,'D" *'" R&88" *'" 068(6,*8"
-!&(*,+"-!55&,&)0&']1`"M!#&'(/0A"*''/0!*(&-"R!(%"(%&",6,*8".//,"*,&"
)/("6'6*88+"(%/'&"(%*("*,&"0,!(!0!H&-"*3/)?")&R"?8/7*8"0/)0&,)'B"
(%&+"-/")/("0/)'63&"360%"?,*!)D"*,&")/("(%&"/)8+"'/6,0&"/5",!'A"
/5" *)!3*8N(/N%63*)" -!'&*'&" (,*)'3!''!/)D" &)#!,/)3&)(*8"
-*3*?&" /," &#&)" (%&" 8*,?&'(" ?,&&)%/6'&" ?*'" &3!((&,'1" $%&'&"
0/33/)"0,!(!0!'3'"/5"*)!3*8".,/-60(!/)"*,&"8&''",&8&#*)("(/"(%&"
8/RN!)(&)'!(+"'+'(&3'"/5"(%&".//,"(%*)"(/"(%&"!)-6'(,!*8"'+'(&3'"
0,&*(&-" (/" 5&&-" 0!(!&'1" <)-" !)" 5*0(D" )/3*-!0" /," 3!4&-" '3*88"
5*,3!)?"'+'(&3'"*,&"%!?%8+"&#/8#&-"&55!0!&)("'+'(&3'"6)-&,'(//-"
7+" )/3*-'" *)-" 5*,3&,'" !)" *" 3*))&," 5/,?/((&)" 7+" )*,,/R"
U&'(&,)" 0/)0&.(!/)'1" 2!3!8*,8+D" 5!4&-" 0/)0&.(!/)'" /5" *)!3*8"
.,/-60(!/)" 0/33/)8+" /#&,8//A" (%&" ,/8&" /5" ,*77!('D" ,/-&)('D"
./68(,+D" )*(!#&" .!?'D" )*(!#&" ?/*('D" )*(!#&" '%&&.D" )*(!#&" 0*((8&D"
7655*8/D" +*AD" 0*3&8'D" %/,'&'D" 5!'%D" ,&.(!8&'D" !)'&0('" *)-" /(%&,"
*)!3*8'".,/#!-!)?"3&*(D"3!8AD"78//-"*)-"/(%&," 5//-".,/-60('" !)"
*,&*'",&3/(&"5,/3"*5586&)("3*,A&('1"
"
J5" R&" '&.*,*(&" *)!3*8" .,/-60(!/)" !)(/" ,*)?&8*)-D" !)(&?,*(&-"
5*,3!)?D"!)(&)'!#&".,/-60(!/)"*)-"8*)-8&''"'+'(&3'D"R&"5!)-"(%*("
&*0%" 0/)(,!76(&'" (/" 5//-" '&06,!(+1" C,/3" (%&" &4(&)'!#&" .*'(/,*8"
'+'(&3'" /5" F/)?/8!*" *)-" $!7&(*)" >%!)*D" (/" (%&" 3!4&-"
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0,/.N*)-N8!#&'(/0A" '+'(&3'" (%*(" !)#/8#&" 7!88!/)'" *0,/''" 3/'("
.//,"0/6)(,!&'D"(/"(%&"!)(&)'!#&".,/-60(!/)"'+'(&3'"(%*(".,/#!-&"
8/R" #*86&" 7+.,/-60('" (/" (%&" 6,7*)" .//," &'.&0!*88+" !)" >%!)*D" (/"
(%&"8*)-8&''"-*!,+"%&,-&,'"*)-"3!8A&,'"/5"J)-!*"(%*("&)'6,&"(%&!,"
)&!?%7/6,'" %*#&" ,&?68*," *)!3*8" .,/(&!)" !)" (%&!," -!&('D" &*0%"
'+'(&3" 0/)(,!76(&'" (/" (%&" 5//-" '&06,!(+" /5" (%&" #68)&,*78&" .//,"
(%/6?%" )/(" )&0&''*,!8+" !)" 3*,A&(" 5/,3'" ,&0/?)!H*78&" (/" (%&"
?8/7*8"3!--8&"08*''&'1"
"
$%&"*)!3*8" ,*!'&,'" (%*(" '&,#!0&"'60%" \3*,A&(']"-!55&," 5,/3"(%/'&"
!)" 0/33&,0!*88+N8!)A&-" '+'(&3'1" $%&+" #!&R" -6)?" )/(" /)8+" *'"
3*)6,&D" 76(" *8'/" *'" *" 0/)'(,60(!/)"3*(&,!*8" *)-" *" 0//A!)?" 56&8D"
*)-" *)!3*8'" (%&3'&8#&'" *'" )/(" /)8+" 5/," .8/6?%!)?" 76(" *8'/" 5/,"
(,*0(!/)D" .*0A!)?" *)-" R/,A!)?" 3!88'" R%!8&" .,/#!-!)?" *" ,&?68*,"
'3*88" !)0/3&" *)-" )6(,!(!/)*8" 0/)(,!76(!/)" 5,/3"3!8AD" &??'D" %*!,"
*)-"78//-1"$%&+".,&5&," '3*88"7,&&-'" (/" 8*,?&"/)&'"7&0*6'&" (%&+"
3!(!?*(&" (%&" ,!'A" /5" 8/'!)?" *)" *)!3*8D" *)-" 3*+" #!&R" *" .,/-60("
'60%"*'"3&*("*'"*)"&)-N/5NR/,A!)?N8!5&"7+.,/-60(B"(%&+"'&&"3!8A"
*'" 3/,&" (%*)" *" 8!T6!-" -,!)AD" 76((&," /," 0%&&'&" *)-" 3/,&" *'" *"
'(/,*78&" *)-" (,*)'./,(*78&" .,/-60(1" <)-" (%&+" A)/R" (%*(" (%&"
5!)*)0!*8" #*86&" /5" *)" *)!3*8" '&(" 7+" *)" 6,7*)" 3*,A&(" 0*)" *'" *"
0/)'&T6&)0&" ?,/''8+" 6)-&,'(*(&" !('" &0/)/3!0" #*86&1" $%&"
5/88/R!)?"7/4&'"'633*,!H&"'/3&"/5"(%&"-!55&,&)0&'1"
"

"

!"#$%&'()*+,-$./0(1)$2(1)&)*$/&*"$%+/$3&040,&45$6(*710)$
!"#$%&'&()&&*+',-.#.)-#$'!/0.&1-2&*3'4&1%4.3'

$
8+71,()$+9$3&040,&45$6(*710)$ $ $$$:457($+9$%&'()*+,-$*+$./0(1)$

$
$
5#$&+'0,'/&#1' ' ' ' ' 5#$&+'0,'/&#1'
'
5#$&+'0,'/-$6' ' ' ' ' 5#$&+'0,'/-$6'
'
5#$&+'0,'7-*&+''' ' ' ' 5#$&+'0,'7-*&+'
'
5#$&'0,'800$97#-4' ' ' ' 5#$&'0,'800$97#-4'
'
5#$&+'0,':;<40*%)1+' ' ' ' 5#$&+'0,':;<40*%)1+'
'

=4#)1-0.914#.+<041'
'
>4#%?71'<08&4'
'
>%.?@',%&$9/#.%4&'
'
5#"-.?+'
'
A-+6'/-1-?#1-0.'
'
51#1%+'
'
A&$-?-0.9=4#*-1-0.'
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"
2/" ,*(%&," (%*)" *''63&" (%*(" )/3*-!0" *)-" .*'(/,*8" '+'(&3'"R!88"
(&)-" (/R*,-" '&-&)(*,+"3!4&-" 0,/.N8!#&'(/0A" '+'(&3'"/," (%*(" *88"
'+'(&3'" R!88" 3/#&" (/R*,-'" 0/33&,0!*8" *?,!068(6,&D" !(" !'" 3/,&"
,&*8!'(!0" (/" *--,&''" (%&" )&&-'" *)-" 0/)(,!76(!/)'" /5" &*0%" *)!3*8"
.,/-60(!/)" '+'(&31" U&" %*#&" '&&)" (%&" )&?*(!#&" &)#!,/)3&)(*8"
&55&0('"/5")*!#&"'&-&)(*,!H*(!/)"/5")/3*-!0"%&,-&,'D"5/,"&4*3.8&"
*5(&," _X" +&*,'" /5" &)5/,0&-" '&((8&3&)(" /5"F/)?/8!*)" .*'(/,*8!'('"
6)-&," I6''!*]'" ?/#&,)*)0&1:X" <)-" ,*(%&," (%*)" *''63&"
0/33&,0!*8".,/-60(!/)" !'" (%&"&)-"?*3&D"R&"3*+"-/"R&88" (/" '&&"
(%*("'3*88"'67'!'(&)0&"5*,3&,'"*)-"(%&!,"*)!3*8'"*,&".,/#!-!)?"*"
?,&*("'&,#!0&"7+"5&&-!)?"6."(/"(R/"7!88!/)"'3*88N5*,3!)?"5*3!8!&'"
*,/6)-"(%&"R/,8-1"J5"(%/'&"5*3!8!&'"R&,&"(/"3!?,*(&"(/"0!(!&'D"(%&"
0/)'&T6&)(" !)0,&*'&" !)" 5//-" -&3*)-" R/68-" )/(" 7&" 3&(" 5,/3"
06,,&)(" 8&#&8'" /5" .,/-60(!/)" /5" 7,/*-*0,&" *?,!068(6,&" &#&)" !5" !("
6'&-"*88"(%&"8*)-"/)0&"(!88&-"7+"'3*88"5*,3&,'1"
"
"
W6%.=-.T%%).F$-("57(S.
"
$%&" )&&-" 5/," .8*))!)?" /5" 5//-" '&06,!(+" !'" !)-!0*(&-" !)" (%&"
5/88/R!)?" C!?6,&D" R%!0%" -!55&,'" 5,/3" (%&" *..,/*0%&'" 5/6)-" !)"
360%"!)(&,)*(!/)*8"8!(&,*(6,&1""
"

"
"

!"#$%&"'()%%*(+,-./$#0(1'"&&$&2(3%/(+.4#"$&"5$'$#0("&*(6,4$'$,&-,($&("()%%*(7&4,-./,(!"#$%&(
(
(
!"#$%&"'()%%*(+,-./$#0(1'"&(
!

" #$%&'%#! ! ! ! ())*!+,+'-+.'-'/0! ! ! 12.+3!4'**-%!5-+##!
" $2)*6&/')3!-)&+/')3!! ! 7&&%##!/)!())*! ! ! 12.+3!8))2!
" &)#/#! ! ! ! ! 9%-'+.-%!())*!:6$$-0!! ! :%-;"#6;;'&'%3/!
" ;))*!2%#%2,%#! ! ! :+;%!<!=6/2'/')6#!())*! ! !!!!"!#>+--!;+2>#!
" )$$)2/63'/0!&)#/#!! ! ! ! ! ! ! !!!!"!$+#/)2+-'#/#!
" %/&!

!
!
!
!
!
!!!!402'+*!?/@%2!A%,%-)$>%3/!?.B%&/',%#C!D3,'2)3>%3/+-E!:)&'+-E!D&)3)>'&!<!8)-'/'&+-!!
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C<S"%*'"0/88*(&-"(%&"#*,!/6'"eV"*..,/*0%&'"(/"5//-"'&06,!(+"!)(/"
(%&" 5/6," *'.&0('" /59" 5//-" *#*!8*7!8!(+B" *00&''" (/" 5//-" g-6,!)?"
0/)58!0('" *)-" 0,!'&'" *8'/hB" ,&8!*7!8!(+" /5" '6..8+D" *)-" '/6)-" 5//-"
'*5&(+"*)-")6(,!(!/)1::"<" 5//-"'+'(&3"(%*("3&&('"*88" 5/6,"*'.&0('"
'!368(*)&/6'8+"!'"0/)'!-&,&-"(/"7&"\'6'(*!)*78&"*)-",&'!8!&)(]1:W"J("
!'" *)" !-&*8D" 5/," !(" '&&A'" .,/-60(!/)" /5" *-&T6*(&" 5//-D" !('"
(,*)'./,(*(!/)" R!(%" 3!)!363" R*'(&" *)-" '*8&" *(" *55/,-*78&"
.,!0&'D" *)-" (%&)" *--'" /(%&," !-&*8'" '60%" *'" 3/)&(!H&-"
&)#!,/)3&)(*8"*)-".678!0")6(,!(!/)*8"&-60*(!/)"0/'('1"J("*''63&'"
5,&&"3/#&3&)("/5"5//-"*0,/''"(%&"R/,8-"*)-"(%*("!("!'"./''!78&"(/"
.8*)"'+'(&3'"(%*("*,&",&'!8!&)("(/"R*,'D"&0/)/3!0"0,*'%&'D"-!'&*'&"
*)-")*(6,*8"-!'*'(&,'1"V&#&,(%&8&''"R&" 0*)"6'&" (%&"*..,/*0%" (/"
-&5!)&" !)" ?,/''" (&,3'"R%/" !'" 5//-" !)'&06,&1"<)-" Q6'(" (/"7&" '6,&"
(%*(" J" *3" 08&*,D" J" &3.%*'!H&" (%*(" 8!A&" 3*)+" !-&*8'D" (%!'" C<S"
*..,/*0%"!'"*"R/,(%+"?/*8"f"76("(/"7&8!&#&"(%*("'60%"*"?/8-&)"*?&"
R!88"7&",&*0%&-"!'"6),&*8!'(!0D"*)-"!(" !'"'60%"7&8!&5'"(%*("0*)"8&*-"
(/"&40&''&'1""
"
<)-"7+",&0/?)!H!)?"(%!'"#!&R"*'"Q6'("*)"!-&*8D"R&"0*))/("&(%!0*88+"
!3./'&" !(" /)" 5//-N#68)&,*78&" .&,'/)'" 6)8&''" R&" '/3&%/R"
'&.*,*(&8+" ?6*,*)(&&" (%&!," 5//-" '&06,!(+1" C/," (%!'" ,&*'/)" !("
,&3*!)'"3/,&" ,&'./)'!78&" (/" *..,/*0%" 5//-" '&06,!(+" /)" *" 8/0*8"
,*(%&,"(%*)"*"?8/7*8"7*'!'D"R%!0%"R%&)"3*(0%&-"R!(%"(%&")&&-"5/,"
8&?!'8*(!#&" *)-" '/3&(!3&'" 3!8!(*,+" ./R&,D" 6'6*88+" 3&*)'" *(" *"
)*(!/)*8" 8&#&81" L&)0&" (%!'" *-#/0*0+" 5/," ,&*8!'(!0" )*(!/)*8" 5//-"
'&06,!(+".8*))!)?"7*'&-"/)" (%&")&&-'"/5" &*0%" 0/6)(,+D" *'" !)" (%&"
.,&#!/6'"C!?6,&1:P"L/R&#&,D"'!)0&"3/'("R/,A"6'&'"*#&,*?&'D" (%&"
5/88/R!)?" $*78&" /5" .,/(&!)" *)-" &)&,?+" !)(*A&'" g?-*+N:h" !'"
!)-!0*(!#&1"
"
H=(,07L.47%,(=$.0$).I$(7*LN.0$).X$)(7$%57=-6+($,.9(7.Y(*=%$:^.
Y(*=%$. 47%,(=$. I$(7*L. 30'%7=(.H(2="=,.gjh".
U/,8-" ""_a" WD_bX" :P"
[&#&8/.&-"0/6)(,!&'" :XW" PD^WX" k;"
[&#&8/.!)?"0/6)(,!&'" ""_X" WDaPX" :a"
<'!*"g!)081"S0&*)!*h" ""_X" WDa:X" :a"
"



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey `"

2/3&" (*A&" %&*,(" (%*(" 5!?6,&'" T6/(&-" 5/," 6)-&,)/6,!'%3&)("
!)-!0*(&"*)"*7'/86(&"-&0,&*'&"/5"*7/6("5!#&".&,0&)("!)"(%&"*0(6*8"
)637&,'" /5" .&,'/)'D" R%!0%" R!(%" ,!'!)?" R/,8-" ./.68*(!/)"
,&.,&'&)('"*"-&0,&*'&"!)"(%&".&,0&)(*?&"/5"6)-&,)/6,!'%3&)("!)"
(%&"R/,8-" 5,/3" (%&" :`bX" 5!?6,&" /5" Wb" .&,0&)(" (/" :P" .&,0&)(" !)"
WXX_"g:a".&,0&)("5/,"-&#&8/.!)?"0/6)(,!&'h1:;"260%"*,!(%3&(!0"!'"
7*'&-" /)" 5//-" 0*8/,!5!0" !)(*A&D" R%!0%" /3!('" 0/)'!-&,*(!/)" /5"
)6(,!(!/)*8" T6*8!(+" f" *8'/" -&5!)&-" *'" 3*8)/6,!'%3&)(1"
F*8)/6,!'%3&)(" !)086-&'" -!&('" -&5!0!&)(" !)" 3!)&,*8'" *)-"
#!(*3!)'D"/,"/(%&,R!'&"?,/''8+"!37*8*)0&-D"*)-"&4(&)-'"(/"'/3&"
(R/"7!88!/)".&,'/)'"3/'("/5"R%/3"*'"*"0/)'&T6&)0&"*,&"&4./'&-"
(/" !)0,&*'&-" %&*8(%" ,!'A'1" $%!'" 8&*-'" (/" '60%" &'(!3*(&'" *'" :^a"
3!88!/)" 0%!8-,&)" 7&!)?" 6)-&,R&!?%(D" /5" R%!0%" P:" .&,0&)(" *,&"
'(6)(&-1:a" J(" !'" !)" (%&'&" *,&*'" (%*(" *)!3*8" .,/-60('" 3*A&" *"
'.&0!5!0"0/)(,!76(!/)1"
"
"
!$=+0'.47%)5",-.=$.T%%).U("57=,L..
.
<#&,*?&" R/,8-" 0/)'63.(!/)" /5" 5//-" .,/-60('" -&,!#&-" 5,/3"
8!#&'(/0A" (/(*8'" *7/6(" :P" .&,0&)(" !)" 0*8/,!5!0" (&,3'" *)-" Wb"
.&,0&)(" !)" (&,3'" /5" .,/(&!)" !)" 3&*(D" 3!8AD" &??'" *)-" /55*81" $%&"
5/88/R!)?" $*78&" .,&'&)('" (%&" 0%*)?&" !)" *#&,*?&" /6(.6(" /5"
'&8&0(&-" ?8/7*8" *)!3*8" .,/-60('" .&," .&,'/)" /#&," ^X" +&*,'1"
J)0,&*'&-" *#*!8*7!8!(+" /)" *" ?8/7*8" 7*'!'" -/&'" )/("3&*)" (%*(" (%&"
-!&(" /5" 3*,?!)*8!H&-" .&,'/)'" %*'" !3.,/#&-1" U%&,&" (%&+" 0*)"
*00&''" (%&'&".,/-60('D")6(,!&)('"-&5!0!&)(" !)"3*)+"-!&('"3*+"7&"
,&-60&-D".*,(!068*,8+".,/(&!)" g!)086-!)?"*3!)/"*0!-'")/(" ,&*-!8+"
*00&''!78&" 5,/3" .8*)(" 5//-'h" *)-" 3!0,/)6(,!&)('" g'60%" *'" !,/)D"
H!)0D"#!(*3!)"<D"#!(*3!)"@:W"*)-"0*80!63h"!)"-!&('"/5"0%!8-,&)"*)-"
,&.,/-60!)?"R/3&)1"U%!8&"(%&,&"*,&")/"*?,&&-")6(,!(!/)*8"'0*8&'"
(%*(",&0/33&)-"(%&"*3/6)('"/5" 8!#&'(/0A".,/-60('" 5/,"-!55&,&)("
0*(&?/,!&'" /5" .&,'/)'D" !(" !'" '6??&'(&-" (%*(" ,&?!/)*88+" ?,/''"
.,/(&!)"0/)'63.(!/)"8&#&8'"&40&&-"(%&"3!)!363'"&40&.("!)"'67N
2*%*,*)"<5,!0*1"
"
"
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F$"7(0-(-.=$.!M(70*(.Z'%10'.!$=+0'.47%)5",.[5,95,.9(7.4(7-%$:_.
47%)5",. :C?B.gA?h. ;EEB.gA?h" F$"7(0-(.\]^.
F!8A" ::X" :XW" ""Nb"
@&&5"g!)081"7655*8/h" ""::" "":X" ""N_"
=/,A"" "":X" "":;" "";W"
c??'" """";" "":X" ""bP"
=/68(,+" """"^" "":P" Wa`"
2%&&.l?/*("3&*(" """"W" """"W" """"";"
"
U&"*88"A)/R"(%*("*"%&*8(%+"-!&(")&&-")/(",&8+"/)"*)!3*8".,/-60('1"
J)" ,!0%" &0/)/3!&'" (%!'" 8&*-'" '/3&" *-#/0*(&'" (/" &,,/)&/6'8+"
'6??&'(" (%*(" *)!3*8'" '%/68-" )/(" 7&" 0/)'!-&,&-" !)" -&#&8/.3&)("
.8*))!)?1"L/R&#&,D"!)".//,"0/6)(,!&'"R!(%"'!?)!5!0*)(".*,('"/5"(%&"
./.68*(!/)" &4!'(!)?" /)" 3*,?!)*8" -!&('D" 3&*)'" /5" *6?3&)(!)?"
*3!)/"*0!-"*)-"3!0,/)6(,!&)("-&5!0!&)0!&'"3*+"7&"*00/3.8!'%&-"
3/'(" &*'!8+" (%,/6?%" (%&" !)0/,./,*(!/)" /5" *)!3*8" .,/-60('1"
@&)&5!('" *00,6&" 5,/3" '3*88" *3/6)('" /5" *)!3*8" .,/-60('D" 5/,"
&4*3.8&" 5,/3" 3&*(" (%*(" .,/#!-&'" H!)0" *)-" !,/)" *'" R&88" *'"
!)0,&*'!)?" *7'/,.(!/)" /5" !,/)" 5,/3".8*)('D:b" *)-" 7/(%"3&*(" *)-"
3!8A"(%*(".,/#!-&"#!(*3!)"@:WD",!7/58*#!)"*)-"#!(*3!)"<D"*)-"3!8A"
(%*(" .,/#!-&'" 0*80!631" U!(%" !,/)" -&5!0!&)0+" *55&0(!)?" '/3&" :1a"
7!88!/)".&/.8&D:`"!3.*!,!)?"3&)(*8"-&#&8/.3&)("/5"^XfaX".&,0&)("
/5"0%!8-,&)"!)"-&#&8/.!)?"0/6)(,!&'"*)-"!3.8!0*(&-"!)"WX".&,0&)("
/5"3*(&,)*8"-&*(%'"&*0%"+&*,DWX"&)'6,!)?",&8!*78&"*00&''"(/"'3*88"
*3/6)('" /5" *)!3*8" .,/-60('" ,&3*!)'" A&+" (/" 5//-" '&06,!(+1" <)-"
R!(%" 3&*(" 0/)'63.(!/)" .,/Q&0(&-" (/" ,!'&" 3/,&" !)" -&#&8/.!)?"
(%*)"-&#&8/.&-"0/6)(,!&'D"*'"!)-!0*(&-"!)"(%&"5/88/R!)?"$*78&D"!("!'"
!3./''!78&"(/"!?)/,&"(%&"./(&)(!*8",/8&"/5"*)!3*8"5//-".,/-60('"!)"
(%&"-!&('"/5"&#&)"(%&"6,7*)".//,1"
"

47%O(",().Y=-(.=$.K(0,.0$).H0=7L.47%)5",.3%$-5+9,=%$W:.
47%)5",. W%7').3%$-5+9,=%$.g("4:Xah.

;E:E.........;E@E.......].Y=-(.
H(M('%9=$*.3%5$,7=(-.g("4:Xah.
;E:E..........;E@E.........].Y=-(.

<88"3&*("
"

Wa`""""""""""""""^a^""""""""""":_P" :;b""""""""""""""PPX"""""""""""""WX`"

[*!,+"g)/("
76((&,h"

a;_""""""""""":DXPb"""""""""":;b" W`a""""""""""""""a^:"""""""""""""W:a"

"
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<#&,*?&" )*(!/)*8" 5//-" 0/)'63.(!/)" 5!?6,&'" '6??&'(" *)" !)0,&*'&"
!)"*)!3*8"5//-".,/-60('"!)"-!&('"R!(%",!'&'"!)"!)0/3&1WW"L/R&#&,D"
)*(!/)*8" 5!?6,&'" %!-&" R!(%!)N0/6)(,+" #*,!*(!/)'D" *)-" '!3.8&"
0/,,&8*(!/)'"/5"!)0/3&"*)-"*)!3*8".,/-60("0/)'63.(!/)"0*)"3!''"
068(6,*8" (*7//'" '60%" *'" .!?" 3&*(" 0/)'63.(!/)" !)" F6'8!3"
0/336)!(!&'" /," '/0!*8" 0%*)?&'" '60%" *'" !)" $%*!8*)-" R%&,&" *"
(,*-!(!/)*88+" )/)N3!8AN-,!)A!)?" '/0!&(+" 0%*)?&-" (/" /)&" R!(%"
'0%//8" 3!8A" ,&.,&'&)(!)?" W;" .&,0&)(" /5" )*(!/)*8" 3!8A"
0/)'63.(!/)" 0/3.*,&-" (/" 7&(R&&)" /)&" *)-" )!)&" .&,0&)("
&8'&R%&,&"!)"(%&"0/6)(,+1WP"<)-"8&'("R&"3!'Q6-?&"'60%"0%*)?&'"!)"
0/)'63.(!/)"*'"-&0*-&)("*3/)?"(%&"R&*8(%+D"!("!'"%&8.568"(/")/(&"
(%*(" 360%" /5" (%&" 0%*)?&" !'" *" ,&'./)'&" (/" R*)(!)?" R%*(" !'"
.&,0&!#&-"*'"7&'("5/,"/)&]'"0%!8-,&)1"
"
26..8+!)?"'/3&":P".&,0&)("/5"?8/7*8"0*8/,!5!0"!)(*A&"*)-".&,%*.'"
Wb" .&,0&)(" /5" .,/(&!)D" 8!#&'(/0A" .,/-60('" *,&" *" '!?)!5!0*)(" *)-"
,/6(!)&" 0/3./)&)(" /5" %63*)" -!&('1" F!'0/)0&.(!/)'" /5"
#&?&(*,!*)!'3" !)" J)-!*D" 5/," &4*3.8&D" 0/33/)8+" /3!(" (%&"
0/6)(,+]'",/8&"*'"(%&"R/,8-]'"8&*-!)?"-*!,+".,/-60(".,/-60&,"*)-"
0/)'63&,1W^"M!A&R!'&"U&'(&,)" 5*-'"/5"#&?&(*,!*)!'3"'%/R" 8!((8&"
!3.*0(" /)" (%&" T6*)(63" /5" R%*(" 3*+" 7&" (&,3&-" 8/0*8!H&-"
/#&,0/)'63.(!/)" /5" '/3&" 8!#&'(/0A" .,/-60('1" $%&" 5/88/R!)?"
$*78&" .,&'&)('" (%&" ,*)A!)?'" /5" 0/)'63.(!/)" 8&#&8'" 5/," 3*Q/,"
5//-'(655'" /5" '/3&" *)!3*8" .,/-60('" !)" -&#&8/.!)?" *)-" 8/RN
!)0/3&" -&#&8/.!)?" 0/6)(,!&'" 0/3.*,&-" (/" R/,8-" *#&,*?&'1" J("
!)-!0*(&'"(%&"0/)(!)6!)?"!3./,(*)0&"/5"*)!3*8"5//-".,/-60('"f"*)"
!3./,(*)0&" (%*(" 7&0/3&'" *06(&8+" /7#!/6'" R%&)" (%&" )&&-'" /5"
5//-N!)'&06,&".&,'/)'"*,&"0/)'!-&,&-1"
"

30'%7=(.3%$-5+9,=%$.Y0$#=$*.%2.!$=+0'.47%)5",-W;"
47%)5",. W%7'). H(M('%9=$*.G0,=%$-. V%&RF$"%+(.G0,=%$-.
F!8A" ""a" ""_" ""`"
=/,A" ""_" ""a" :P"
@&&5" :^" :a" :_"
=/68(,+" :W" :_" :`"
c??'" :_" :b" WW"
M*37" WP" WP" WX"
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"
!$=+0'.47%)5",=%$.=$.0.T%%)R=$-("57(.W%7').
"
M!#&'(/0A" .,/-60(!/)" %*'" !)0,&*'&-" 3*,A&-8+" !)" c*'(" *)-"
2/6(%&*'(" <'!*" !)" ,&0&)(" -&0*-&'" R%!8&" !)" '67N2*%*,*)" <5,!0*"
.,/-60(!/)" %*'" 8*??&-1" J)(&)'!#&" .,/-60(!/)" '+'(&3'" *,&"
,&'./)'!78&" 5/," 3/'(" /5" (%&" !)0,&*'&1" >%!)*" .,/-60&'" *7/6(" _X"
3!88!/)" (/)'" /5" &??'" *)-" :;" 3!88!/)" (/)'" /5" ./68(,+" 3&*("
0/3.*,&-" (/" J)-!*]'" P" 3!88!/)" *)-" X1a" 3!88!/)1" V&#&,(%&8&''D"
./68(,+" .,/-60(!/)" !)" J)-!*" !'" ,!'!)?" 5*'(" *)-" 0/)'63.(!/)" ,/'&"
5,/3"*,/6)-"WW".&,0&)("!)":`b;"(/"'/3&";X".&,0&)("/5"8!#&'(/0A"
.,/(&!)"0/)'63&-".&,".&,'/)"!)"WXXP1Wa"<'"!)"$%*!8*)-D"d!&()*3"
!)0,&*'&-" -*!,+" .,/-60(" 0/)'63.(!/)" 7+" PXX" .&,0&)(" 7&(R&&)"
:``a" *)-" WXXW1W_" $%&" (,*-!(!/)*8" -*!,+" 0/6)(,+" /5" J)-!*" %*'"
!)0,&*'&-"0/)'63.(!/)" 5,/3":_b"?,*3'".&,"-*+" !)":``W"(/"W;b"
!)" WXX`1Wb" U%!8&" '60%" (,&)-'" *,&" 8&''" &#!-&)(" !)" .//,&," <'!*)"
0/6)(,!&'" 8!A&" @*)?8*-&'%DW`" (%&" !)0,&*'&-" .,/-60(!/)" *)-"
0/)'63.(!/)" /5" *)!3*8" .,/-60('" !)" <'!*" !'" *" '!?)!5!0*)("
-&#&8/.3&)(".%&)/3&)/)1"
"
2/3&"<'!*)")*(!/)'" *,&"3*Q/," &4./,(&,'" f"$%*!8*)-" !'" *" 0*'&" !)"
./!)(" *'" /)&" /5" (%&" R/,8-]'" 3*Q/," *?,!068(6,*8" &4./,(&,'" *)-"
%/3&" (/" /)&" /5" (%&" R/,8-]'" 368(!)*(!/)*8" *?,!76'!)&''" ?,/6.'D"
>%*,/&)" =/A.%*)-" g>=h1" <)-" /(%&," <'!*)" )*(!/)'" *8'/" &4./,("
*)!3*8".,/-60('"f" 5/,"&4*3.8&D"F*8*+'!*"&4./,('"3!8A".,/-60('1"
@6(" (%!'" -/&'" )/(" *--"360%" (/" 7*'!0" '6,#!#*8" 5//-" '&06,!(+" 5/,"
'60%".,/-60("3*!)8+"'&,#&'"R&*8(%+"3*,A&('1"$%&",&'./)'&"!'")/("
(/"'&&A"*"3&*)'"/5"-!,&0(!)?"&4./,(&-".,/-60("(/"(%&"%6)?,+".//,"
76(" (/" '&&" (%&" !)(&,)*(!/)*8" 5//-" (,*-&" *'" 76'!)&''" f" *)-" (/"
'&.*,*(&8+" '&&")*(!/)*8" 5//-" '&06,!(+" !)" 5//-N!)'&06,&" 0/6)(,!&'"
*'" &''&)(!*8" (/" ?//-" ?/#&,)*)0&" *'" !)-!0*(&-" !)" (%&" 5/88/R!)?"
C!?6,&1"
"
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"
"
E//-" ?/#&,)*)0&" 5/," 5//-" '&06,!(+" ,&T6!,&'" *" '.&0!*8" )*(!/)*8"
.8*)" !)" .//," 5//-N!)'&06,&" )*(!/)'D" 6)8!A&" U&'(&,)" *)-" /(%&,"
5//-N'655!0!&)(" 0/6)(,!&'1" L/R&#&,D" ./8!0!&'" 5/," *)!3*8"
.,/-60(!/)" !)" 5//-N!)'&06,&"0/6)(,!&'"*,&"/5(&)"'!3!8*," (/" (%/'&"
!)" 5//-" &4./,(!)?" )*(!/)'D" R%!0%" 0*)" !)0,&*'&" (%&" ,!'A" /5" 5//-"
'%/,(*?&'"*)-"3*8)6(,!(!/)1"C/,"&4*3.8&D"U&'(&,)"*..,/*0%&'"(/"
3/)/?*'(,!0" *)-" 5&&-8/(" ,63!)*)(" -!&('" 0/3.&(&" R!(%" %63*)'"
5/," ?,*!)1"U%!8&" !(" !'" 8/?!0*8" (%*(" ,63!)*)('" '%/68-"7&" ,*!'&-"/)"
&4(&)'!#&" )/)N*,*78&" 8*)-'" 6(!8!H!)?" .8*)('" !)&-!78&" (/" %63*)'D"
-!&(*,+".,&5&,&)0&'"/#&,,!-&"'60%"*)"&(%!0"!)",!0%"3*,A&(N-,!#&)"
.,/-60(!/)" '+'(&3'1" c#&)" R%&)" /)&" 0/6)(,+" !'" !)" 5//-" -&5!0!(D"
*)/(%&,"0/6)(,+]'"-&0!'!/)"(/"0/)(!)6&"5&&-!)?"?,*!)"(/"8!#&'(/0A"
!'"6'6*88+"7*'&-"/)".,!0&"'!?)*8'1"260%",&8!*)0&"/)"3*,A&("'!?)*8'"
(/" .,/#!-&" )&&-&-" 5//-" 0*)" R/,A" 6)-&," 0/)-!(!/)'" /5" '6,.86'"
*)-" R%&)" (%&" %6)?,+" !)" (%&" -&5!0!(" 0/6)(,+" %*#&" .6,0%*'!)?"
./R&," f" 76(" )/(" !5" &!(%&," /)&"/5" (%&'&" 5*0(/,'" 5*!8'1" J)" *)+" 0*'&D"
(/(*88+" ?,*H!)?N7*'&-" ,63!)*)(" .,/-60(!/)" *00/6)('" 5/," /)8+"
*7/6(":W"*)-")!)&".&,0&)("/5"R/,8-"3!8A"*)-"3&*(",&'.&0(!#&8+1"

!"#$%&'()*+$#$,'-.$/&0*1*23"&"(4,*2'.-'/$/&*'5*6''7*6'#$3/4/($*
!
!
!
!!! ! 8'("'9$('/'."(*+$#$,'-.$/&*"/(,:7"/;*<'#$3&=*1,,$#"4&"'/*
!
!
!
!
! !!!!!!!6''7*6'#$3/4/($*
!
!
!
!!! >4&"'/4,*8&4?","&=*4/7*8$(:3"&=*
!
!
!
!
!
! ! *****@AA+** * * * ****1;3"(:,&:34,*B!"#$%&'()*+$#C&*
*

* *********8D2EFGHI* * * * * * F:34,*+$#$,'-.$/&*

*
*
! ! ! ! ! ! ! ! ! @''7*8$(:3"&=*<',"(=*B*<,4//"/;*
!
!



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey :^"

F/,&"!3./,(*)("!'"(%&"'+'(&3"/5"3!4&-"?,*H!)?"*)-"0,/.",&'!-6&'"
/00*'!/)*88+" '6..8&3&)(&-" R!(%" 0/)0&)(,*(&'D" R%!0%" .,/-60&'"
'/3&"bb".&,0&)("/5"R/,8-"3!8A"g76("/)8+"'!4".&,0&)("/5"3&*(h1PX"
=,*0(!0!)?"*)!3*8"'0!&)(!'('"A)/R"(%&"0/)(,!76(!/)'"/5"*)!3*8'"(/"
5//-"'&06,!(+D"'60%"*'"%!?%8!?%(&-"!)"(%&"@/41""
"
""

""In a food-insecure country, animals increase food security by: 
1. consuming products unsuited to humans  
2. occupying lands unsuited to agriculture 
3. providing manure for crop nutrient recycling 
4. providing draught or traction for agriculture and other purposes 
5. remediating key human nutrient deficiencies  
6. acting as self-reproducing food (protein) bank, used timely31 
7. being a food producing asset for landless farmers32 
8. being a live store of food products for insecure times. 

"
"
$%&'&" 0/)(,!76(!/)'" *,&" ,&-60&-" !)" '!(6*(!/)'" R%&,&" *)!3*8"
.,/-60(!/)"-!#&,('"5&&-"5,/3"%63*)'1"<)"*((&3.("(/"T6*)(!5+"(%!'"
7+" C<SPP" 7*'&-" /)" (,*-&D" *)!3*8" 5&&-" *)-" 0,/." '(*(!'(!0'"
'(*)-*,-!H&-" 7+" .,/(&!)" 0/)(&)(" !)-!0*(&-" \*" (&)-&)0+" 5/,"
0/6)(,!&'" R!(%" !)(&)'!#&" 8!#&'(/0A" '+'(&3'" (/" 0/)'63&" 3/,&"
%63*)N&-!78&" .,/(&!)" (%*)" (%&+".,/#!-&" 0/3.*,&-" (/" 0/6)(,!&'"
R!(%"&4(&)'!#&",63!)*)("'+'(&3'"(%*("*6?3&)("/#&,*88"'6..8+"/5"
.,/(&!)]1" J)" 0/)5!,3!)?" *00&.(&-" #!&R./!)('D" '60%" R/,A" 8&*-'"
'/3&" (/" ,&0/33&)-" ,&-60(!/)'" /5" !)(&)'!#&" *)!3*8" .,/-60(!/)"
*)-" &4.*)'!/)"/5"3!4&-" '+'(&3'"/5" ,63!)*)(" ?,*H!)?"/," *)!3*8"
0/)'63.(!/)"/5"7!/8/?!0*8"R*'(&".,/-60('1"@6("(%!'"!'"6)8!A&8+"(/"
/006,"'!)0&"-&3*)-" 5/,"?,*!)N5&-" 8!#&'(/0A"f"7/(%"3/)/?*'(,!0'"
*)-" ,63!)*)('" f" !'" 0/,,&8*(&-" R!(%" ,!'!)?" *5586&)0&1" <" 3/,&"
.,*0(!0*8" ,&0/33&)-*(!/)" !)" '60%" '!(6*(!/)'" !'" (/" *--,&''" (%&"
/.(!/)'"*#*!8*78&"5/,"(%&")6(,!(!/)*88+"3*,?!)*8!H&-".,/./,(!/)"/5"
(%&" ./.68*(!/)1" 260%" *8(&,)*(!#&" *)!3*8" .,/-60(!/)" (%!)A!)?"
8&*-'"(/"*"R!-&,"'.&0(,63"/5"'.&0!&'"*)-".,/-60(!/)"&55!0!&)0!&'"
7&!)?"0/)'!-&,&-D"'60%"*'",*77!('"!)">%!)*"*)-".*--+",*('"!)",!0&"
068(6,&'1"
"
"
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!$=+0'.47%)5",=%$.UL-,(+-.
"
<" 0/)#&)(!/)*8" 7,&*A-/R)" /5" *)!3*8" .,/-60(!/)" '+'(&3'" !'"
.,&'&)(&-"!)"(%&"5/88/R!)?"$*78&D"R%!0%"!'"*)/3*8/6'"!)"(&,3'"/5"
.//,N0/6)(,+" 8*)-8&''" *)!3*8".,/-60&,'" *)-" 5&&-8/(N7*'&-"3!8A"
*)-" '%&&." 3&*(1" e'&568" 5/," 3/'(" /(%&," .6,./'&'D" '60%"
.,&'&)(*(!/)'" -/" )/(" .,/#!-&" -!,&0(" !)5/,3*(!/)" *7/6(" 5//-"
'&06,!(+1" $%!'" !'" *" 08&*," !)-!0*(!/)" (%*(" 5/," ,&0&)(" -&0*-&'D" 5//-"
.,/-60(!/)" %*'" 7&&)" *" 5/06'" ,*(%&," (%*)" 5//-" '&06,!(+1" $R/"
0/)'&T6&)0&'" %*#&" 7&&)" *" ,&8!*)0&" /)" *#&,*?&" 5//-" *#*!8*7!8!(+"
5!?6,&'"(%*("3!''"5//-"!)'&06,&"%/('./('D"*)-"!)*-#&,(&)("'6../,("
5/," 5,&&" (,*-&" !)" 5//-" !)086-!)?" &''&)(!*8" 5//-" 5/," '6,#!#*81" $%&"
8*((&,"*''63.(!/)"/5"5,&&"(,*-&"*,?63&)('"5/,"&''&)(!*8"5//-'"%*'"
7&&)" '%/R)" (/" 7&" 5*8'&" !)" (%&" WXX_" 08/'6,&" /5" &4./,('" /5" ,!0&"
R%&)" '/3&" R%&*(" 0,/.'" 5*!8&-" *)-" )*(!/)*8" 5//-" '%/,(*?&'"
8//3&-"!)"#68)&,*78&"0/6)(,!&'1P^""
"

W%7').!$=+0'.47%)5",=%$.g3!881"(1h.1L.47%)5",=%$.UL-,(+.
. Z70_=$*. K=>().

Y0=$2().
K=>().

F77=*0,().
F$)5-,7=0'. /%,0'.

F!8A" _W" P:`" WXP" Z" ;`^"
=/,A" :" :P" W`" ;W" `;"
=/68(,+" :" b" :W" ;P" _^"
@&&5" :;" W`" :P" ^" a:"
c??'" :" a" :_" Pa" ;`"
2%&&."3&*(" ^" ^" ^" Z" ;`"
"
I*(%&," (%*)" ,&8+" /)" ?,/''" )*(!/)*8" *#&,*?&'D" !(" !'" (%6'" 3/,&"
6'&568" (/"7,&*A"*)!3*8".,/-60(!/)" !)(/" (%&" '/0!*8" '&?3&)('" (%*("
,&8+"/)"*"'.&0!5!0".,/-60(!/)"'+'(&3"5/,"(%&!,")6(,!(!/)D"'6,#!#*8"
*)-"8!#&8!%//-1"S)&"6'&568"0*(&?/,!H*(!/)"/5"*)!3*8"5//-".,/-60('"
!)",&8*(!/)"(/"5//-"'&06,!(+"!'"(%*("6'&-"7+"(%&",&0&)("gWX::h"C<S"
-!'06''!/)DP;")*3&8+9"
:1 "M!#&'(/0AN-&.&)-&)("'/0!&(!&'"
W1 "23*88"3!4&-"5*,3&,'"
P1 "e,7*)"./.68*(!/)'""
"
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:P. V=M(-,%"#R)(9($)($,. -%"=(,=(-`" >/3.,!'!)?" '/3&" :WX"
3!88!/)".&/.8&"R%/",*!'&"3*!)8+",63!)*)('"/)"6)068(!#*(&-"*)-"
6'6*88+")/)N*,*78&"*,&*'D"'60%"'/0!&(!&'"3*+"-&,!#&"`X".&,0&)("/5"
(/(*8" 5*,3" .,/-60(!/)" 5,/3" 8!#&'(/0A1Pa" J)086-!)?" 7/(%"
.*'(/,*8!'('" *)-" ,*)0%&,'D" (%&'&" '+'(&3'" *,&" '*!-" (/" .,/-60&"
*7/6(":`".&,0&)("/5"R/,8-"3&*(".,/-60(!/)"*)-"*7/6(":W".&,0&)("
/5"3!8A1"S)"(%&"3*,?!)'"/5"<'!*D"'60%"'+'(&3'"!)"<6'(,*8!*"3*A&"!("
(%&"R/,8-]'" 8*,?&'(" &4./,(&," g'/3&"^;".&,0&)("/5" .,/-60(!/)h1P_"
M!A&R!'&"!)"F/)?/8!*D"&4(&)'!#&"8!#&'(/0A".,/-60(!/)"0/)(,!76(&'"
'/3&" PX" .&,0&)(" /5" E[=" *)-" WX" .&,0&)(" /5" &4./,(" &*,)!)?'1"
c4(&)'!#&" 8!#&'(/0A" .,/-60(!/)" *)-" )/3*-!0" '+'(&3'" *,&" /5(&)"
3!'(*A&)8+"#!&R&-"*'".,!3!(!#&"/,"'!3.8&"f"-&,/?*(/,+"#!&R'"/5"
F/)?/8"%&,-&,"!)#*-&,'"*)-"3!',&*-!)?'"/5">*!)"*)-"<7&8"3+(%'"
'&&3" (/" 56&8" (%&" 7!*'" (/R*,-" '&-&)(*,+" *?,!068(6,&" R!(%/6("
*0A)/R8&-?!)?" (%&" 0/)(!)6!)?" 6'&568" ,/8&" /5" )/3*-!0" *)-"
,*)?&8*)-" %&,-&,'1" J)" 5*0(" (%&+" ,&.,&'&)(" *" %!?%8+" &#/8#&-"
!)(&,*0(!/)" R!(%" /(%&,R!'&" 6)!)%*7!(*78&" 8*)-'0*.&'1" U%!8&" !("
3*+" '&&3" (%*(" (%&!," )637&,'" *,&" -&08!)!)?D" .&,'/)'" 5,/3"
8!#&'(/0A" -&.&)-*)(" '/0!&(!&'" )&&-" )/(" 7&" 5/,0&-" !)(/" 0!(!&'D"
R%!0%" R/68-" !)0,&*'&" (%&" /#&,*88" -&3*)-" 5/," 5//-" /5" '60%"
.&,'/)'"7+"*("8&*'("PX".&,0&)("*7/#&"06,,&)("0/)'63.(!/)"8&#&8'1"
$%6'"R&"3!?%(" '!3.8!'(!0*88+" &'(!3*(&" (%*(" 7+" )/("3!?,*(!)?" (/"
0!(!&'"f" (%*(" !'D"7+"0/)(!)6!)?" !)" (%&!,"&4(&)'!#&" 8!5&'(+8&'"f" (%&!,"
*)!3*8".,/-60('"0/)(,!76(&"-!,&0(8+"(/"5//-"'&06,!(+"(/"(%&"&4(&)("
/5"*7/6(":aX"3!88!/)".&,'/)'1"
"
;P. U+0''.+=>(). 207+(7-`.[&5!)!)?" *"3!4&-" 5*,3" *'" /)&"R%&,&"
3/,&" (%*)" :X" .&,0&)(" /5" *)!3*8" 5&&-" !'" 5,/3" *?,!068(6,*8" 7+N
.,/-60('"/,"3/,&"(%*)":X".&,0&)("/5"(%&"5*,3".,/-60(!/)"#*86&"!'"
5,/3" /(%&," *?,!068(6,*8" &)(&,.,!'&'Pb" 8&*-'" (/" *" R!-&" ,*)?&" /5"
*)!3*8" .,/-60(!/)" '+'(&3'1" J(" !'" (%&'&" ,*!)N5&-" 3!4&-" '+'(&3'"
(%*(".,/-60&"360%"/5"R/,8-"3&*("*)-"3!8A"f"^b".&,0&)("/5"7&&5D"
;P".&,0&)(" /5"3!8A" *)-"PP".&,0&)(" /5"36((/)1"S5(&)" '60%" 5*,3'"
*,&" '67Q&0(" (/" '!)?8&N.,/-60(" *)*8+'&'" /5" &55!0!&)0+D" R%!0%" 0*)"
?,/''8+"6)-&,&'(!3*(&"-,*6?%("*)-" (,*0(!/)" 56)0(!/)'"*)-"/(%&,"
.,/-60('" /5" 8*,?&" *)!3*8'1" C/," (%!'" ,&*'/)" !(" 3*+" 7&" 3/,&"
0/)'(,60(!#&" (/" 6'&" (%&" <'!*)" !)(&?,*(&-" 5*,3!)?" '+'(&3" *'" (%&"
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7*'!'" 5/," '3*88N'0*8&" 3!4&-" 5*,3'" ,*(%&," (%*)" (%&" 3/,&"
?&)&,*8!H&-"?8/7*8"-&5!)!(!/)'1""
"
G&(" &#&)" (%&" '3*88N'0*8&" !)(&?,*(&-" 5*,3'" /5" <'!*" (*A&" 3+,!*-"
5/,3'D" /)&" /5" R%!0%" !'" -&'0,!7&-" !)" (%&" 5/88/R!)?" C!?6,&" (%*("
!)-!0*(&'" (%&" 0+08&" 0,/." ,&'!-6&'" (%,/6?%" 8!#&'(/0AD" 7!/?*'" *)-"
5!'%./)-'"(/".,/-60&"/6(.6('"/5"0,/.'D"3&*(D"5!'%"*)-"&)&,?+"5/,"
0//A!)?"/,"/(%&,".6,./'&'1""
"

"
"
J)"'60%"5*,3'D"*)!3*8'".&,5/,3"*",*)?&"/5"56)0(!/)'"!)"*--!(!/)"(/"
(%&" 6'6*8" 5//-" .,/-60('D" !)086-!)?" R*'(&" 6'*?&D" .,/#!'!/)" /5"
5&,(!8!H&," *)-" !)'&0(" .&'(" 0/)(,/81P`" 23*88" 7,&&-'" *,&" 3/,&"
&55!0!&)(" !)" '60%" '+'(&3'"*'")637&,'" 0*)"7&" #*,!&-"3/,&" &*'!8+"
*0,/''"'&*'/)'"*)-"0/)-!(!/)'D"*)-"*88/R"*"3/,&",&?68*,"'/6,0&"
/5".,/(&!)" !)"-!&('1"<)" !3./,(*)(" 0/)'!-&,*(!/)" !)" '60%" 5*,3'" !'"
(%*("(%&+"5/88/R"(%&"'*3&"'+'(&3'"(%*("%*#&"&#/8#&-"(%,/6?%"(,!*8"
*)-" &,,/," /#&," 3!88&))!*1" F60%" -&#&8/.3&)(" 8!(&,*(6,&" *7/6("
'60%" 5*,3'" *)-" !-&*8'" '60%" *'" =&,3*068(6,&D" *'" -!'06''&-" !)"
*)/(%&," &''*+" %&,&!)D" 3*+" 7&" #!&R&-" *'" *" 7&8*(&-" U&'(&,)"
*..,&0!*(!/)" /5" (%&" !)(&,)*8" &55!0!&)0!&'" *)-" ,&'!8!&)0&" /5" '3*88"
3!4&-" 5*,3'1" <(" (%&" '*3&" (!3&D" (%&" 3!,*08&" /5" >%!)*]'" 5//-"
&4./,('" R%&)" 3*''" '(*,#*(!/)" R*'" .,&-!0(&-" %*'" !)086-&-"
,&8!*)0&"/)"'3*88N'0*8&"5*,3'"!)(&?,*(&-"R!(%"'3*88"*)!3*8'1.

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

-.(/!0+'%! ! /!,0! ! -112! ! ! 1+$%! ! 3&$4.5+$+6(!!
7.5&(8+9:!

!
! !!!!!!!-!#+,%+-! ! ! !!!!!!!!+'+"#2( ( ( ( ((3$,%+(

! ! ! !!!3$,%+(
!

! ! ! ! ! ! !!!!!;.+<#(!*+'5&$8+$!
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"
23*88N!)(&?,*(&-" 5*,3'" (%*(" '6../,(" '/3&" (R/" 7!88!/)" .&,'/)'"
*,&"*"3*Q/,"0/)(,!76(/,"(/"5//-"'&06,!(+"7&0*6'&"(%&+"*88/R"(%*("
(%!,-" /5" %63*)!(+" (/" 0/)(!)6&" 5&&-!)?" (%&3'&8#&'" !)" ,6,*8"
'&((!)?'"*)-"'/")/("*--"(/"(%&"3*Q/,"5//-"'&06,!(+"!''6&"(%*("%*'"
*,!'&)" !)" 0!(!&'1" U&" 3*+" *?*!)" '!3.8!'(!0*88+" &'(!3*(&" (%&" 5//-"
'&06,!(+" 7&)&5!(" /5" '60%" '3*88" 5*,3&,'" *'" 7&!)?" (%&" %!?%&,"
./(&)(!*8" +!&8-'" /5" '3*88" 5*,3&,'" .86'" (%&" PXm" .&,0&)(" &4(,*"
.,/-60(!/)",&T6!,&-"5/,"5//-"(/",&*0%"6,7*)"-R&88&,'1"U!(%!)"(%!'"
,/6?%" (/(*8D" (%&" 0/)(,!76(!/)" *((,!76(*78&" (/" (%&!," *)!3*8"
.,/-60(!/)" !'" -!55!068(" (/" &'(!3*(&D" 76(" !5" R&" *''63&" *" +!&8-"
-!55&,&)(!*8" !)" 5*#/6,"/5"'3*88" 5*,3'"/5"WX".&,0&)("(/?&(%&,"R!(%"
(%&" PX" .&,0&)(" 3/,&" 5//-" ,&T6!,&-" 5/," 0!(+" -R&88&,'D" *" (/(*8"
0/)(,!76(!/)"&T6!#*8&)("(/"/)&"7!88!/)".&,'/)'"3!?%("7&"08*!3&-1"
.
<P. X710$. 9%95'0,=%$-`. U!(%" 3/,&" (%*(" %*85" /5" (%&" R/,8-]'"
./.68*(!/)")/R" 8!#!)?" !)"0!(!&'D" *8(%/6?%" (%&".,/./,(!/)"3*+"7&"
/)8+"P;".&,0&)(" !)"-&#&8/.!)?"0/6)(,!&'D"'6..8+"/5" 5//-"(/"0!(!&'"
!'"*"0,!(!0*8"*)-",!'!)?"*'.&0("/5" 5//-"'&06,!(+1" J(" !'" !)" (%!'"6,7*)"
&)#!,/)3&)(" (%*(" (%&" )&46'" 7&(R&&)" 5//-" *)-" ./#&,(+" !'"
!3./,(*)(" f" /)" 5*,3'" (%&" *''/0!*(!/)" !'" 3/,&" 0/3.8&4" *)-"
#*,!*78&1"U!(%"*8,&*-+"PXX"3!88!/)"6,7*)"-R&88&,'"0/)'!-&,&-"(/"
7&" &4(,&3&8+" .//," *)-" (%&" 3*Q/,!(+" /5" (%&'&" !)" <'!*D^X" 5//-"
'&06,!(+" ,&8*(&-" (/" '&#&,&" 6)-&,)/6,!'%3&)(" *)-" .,&0*,!/6'"
*00&''"(/"5//-"!'"*"3*Q/,"!''6&1"<)!3*8"5//-".,/-60('".8*+"*",/8&"
!)"3&&(!)?"(%!'")&&-D"76(")/(")&0&''*,!8+"!)"(%&"R*+"&'./6'&-"!)"
R/,A"(%*("%*'"5/06'&-"!)"(%&"*)!3*8".,/-60("0/)'63.(!/)"/5"(%&"
&3&,?!)?" 3!--8&" 08*''&'" /5" <'!*1" $%&" 0/)(,!76(!/)" /5" (%*("
'&?3&)(" (/" 5//-" '&06,!(+" !'" )/(" (%,/6?%")6(,!(!/)"/5" 0/)'63&,'"
*'" 360%" *'" (%,/6?%" ./''!78&" ,&(6,)'" (/" *)!3*8" .,/-60&,'" R%/"
3*+"0!,068*(&"(%&"*--!(!/)*8"R&*8(%"!)",6,*8"*,&*'"*)-"'/".&,%*.'"
%*#&"'/3&"&55&0("/)".,!0&"!)-60&-"5//-"!)'&06,!(+"!)",6,*8"(/R)'1""
"
J)"8*,?&"0!(!&'D"*)!3*8".,/-60('"*,&"%!?%8+"*00&''!78&"(/"(%&"6,7*)"
,!0%" *)-"3!--8&" 08*''&'D" 76("360%" 8&''" '/" (/" (%&".,!0&" '&)'!(!#&"
.//,D" R%/" *,&" !)" (6,)" '67Q&0(" (/" ,!'A'" /5" 6)'*5&" .,/-60('"
,&'68(!)?"5,/3".//,"%+?!&)&D".//,",&5,!?&,*(!/)"*)-"6),&?68*(&-"
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(/4!)" *)-" ,&'!-6&" 8&#&8'1" L*#!)?" )/" #!*78&" 0/))&0(!/)'" (/"
*?,!068(6,&D"(%&"6,7*)".//,"-/")/("%*#&"(%&")6(,!(!/)*8"7655&,"/5"
*)!3*8" .,/-60('" /," *)+" .,/(&!)" ,&'&,#&" *)-" *,&" (%6'" (%&"3/'("
#68)&,*78&"(/"-!'&*'&"*)-"&*,8+"-&*(%1"2!3!8*,8+D"(%&"6'6*8"*)!3*8"
.,/-60('" -/")/(" ,&*-!8+" 8&)-" (%&3'&8#&'" (/" (%&" (,&)-" 5/," 6,7*)"
%/6'&%/8-'" (/" %/*,-" 5//-" R%&)" .,!0&'" 7&0/3&" #/8*(!8&1" C/,"
&4*3.8&D" (%&" 5//-" 0,!'!'" /5" WXX_fXb" 8&-" (/" .//," %/6'&%/8-'" !)"
6,7*)" @*)?8*-&'%" 8!3!(!)?" (%&!," .6,0%*'&'" /5" 3&*(D" 5!'%" *)-"
&??'1^:"J5"'60%"'!(6*(!/)'"*,&")/("*3&8!/,*(&-"7+"?//-"?/#&,)*)0&"
*)-" )*(!/)*8" 5//-" '&06,!(+" .8*)'D" 3*8)6(,!(!/)" ,&'68('" f" /,"
3*+%&3"R%&)"6,7*)"?,/6.'",!/(1"
"
L/R" 0*)" 0%&*." *)-" ,&8!*78&" *)!3*8" .,/-60(" '6..8+" (/" 6,7*)"
-R&88&,'"7&"3*)*?&-Z"J)"5*0(D"R%!8&"(%&"T6&'(!/)"0/)(!)6&'"(/"7&"
*'A&-" !)" '/3&" *!-" *,&)*'D" !(" %*'" 7&&)" 5*0&-" 7+" #*,!/6'"
,&'./)'!78&"?/#&,)3&)('D"R%!0%"6'&"'60%"3&0%*)!'3'"*'9"
• *)!3*8"76'!)&''&'"A&.("R!(%!)"0!(+"8!3!('"
• .&,!6,7*)"5*,3'"
• '3*88N5*,3"0/)(,*0(N?,/R&,'"'6..8+"8!)A&-"(/"0!(!&'"
• 8*,?&"0/33&,0!*8"/.&,*(!/)'"R!(%"!)(&?,*(&-"3*,A&("0%*!)'"
• %/3&".,/-60(!/)"
• !)(&,)*(!/)*8"(,*-&D"!)086-!)?"8/RN#*86&"*)!3*8".*,('"
• *8(&,)*(!#&"5//-'1""
"
e,7*)N7*'&-" 8!#&'(/0A" .,/-60(!/)" !'" 6)-&," 0/)'(*)(" .,&''6,&"
5,/3"0/)0&,)'"*7/6("0/3.,/3!'&-"8!5&'(+8&"*3&)!(+"*)-",!'A'"(/"
%63*)"%&*8(%1">/)'&T6&)(8+"*)!3*8'"*,&"3/,&"0/33/)" !)".//,"
6,7*)" *,&*'" R%&,&7+" (%&!," .,/-60(" .,/#!-&'" '/3&" 3&*'6,&" /5"
0/3.&)'*(!/)" (/" (%/'&" R%/" 0*))/(" *55/,-" '6.&,3*,A&(" .,!0&'1"
@6("&#&)" (%&'&".,/-60&,'"*,&")/R"7&!)?" 5/,0&-"/6("*'".8*))&,'"
*88/0*(&".,!/,!(+"(/"%&*8(%",!'A"3!(!?*(!/)"R!(%/6(",&?*,-"(/"5//-"
'&06,!(+" 5/," (%&" .//,&'(" .&,'/)'1" C/," &4*3.8&D" *" 0/)'(*)("
./.68*(!/)" /5" 3/,&" (%*)" WXXDXXX" ./68(,+" R*'" ,*!'&-" R!(%!)"
K*A*,(*" !)" WXXP" *)-" R*'" !)0,&*'!)?" 6)(!8" '60%" .,/-60(!/)" R*'"
7*))&-" !)" (%&"<#!*)" J)586&)H*" .,/?,*3'" /5" WXXbB^W" !)" $%*!8*)-"
(*4" !)0&)(!#&'" R&,&" .,/#!-&-" (/" 6,7*)" 8!#&'(/0A" .,/-60&,'" (/"
3/#&"/6("/5"@*)?A/A1^P"@6(">%!)*".,/#!-&'"*"7&((&,"&4*3.8&1"
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"
$%&"'600&''"/5">%!)&'&"?/#&,)3&)('"!)"3*!)(*!)!)?"5//-"'&06,!(+"
!)"%6?&"6,7*)"*??8/3&,*(!/)'"%*'"7&&)"8!)A&-"(/"*"360%"%!?%&,"
&3.%*'!'" /)" '&85N'655!0!&)0+" f"360%" %!?%&," (%*)" !'" &)0/6,*?&-"
7+" !)(&,)*(!/)*8" *?&)0!&'1" J" %*#&" &8'&R%&,&" R*,)&-" *?*!)'("
6)0,!(!0*8" *00&.(*)0&" /5" 5,&&N(,*-&" *''63.(!/)'" ,&8*(&-" (/" 5//-"
'&06,!(+"5/,"'6,#!#*8D"*)-".,*!'&-"(%&",&'./)'!78&"*0(!/)'"/5"J)-!*"
*)-" >%!)*" !)" (%!'" ,&?*,-1" I*(%&," (%*)" 08*!3" (%*(" >%!)&'&"
\.,&/006.*(!/)" R!(%" '&85N'655!0!&)0+" !'" .*,(8+" *((,!76(*78&" (/"
0%*)?&'" !)" 0!(+" 7/6)-*,!&'" 6)-&," (%&" E,&*(" M&*." C/,R*,-]D^^" !("
R/68-" 7&" 3/,&" ,&*'/)*78&" (/" *0A)/R8&-?&" *" '/6)-" >%!)&'&"
6)-&,'(*)-!)?"/5"5//-"'&06,!(+"*)-"!('"3*)*?&3&)("*'"*".,!3*,+"
,&'./)'!7!8!(+1""
"
S)&" 0/3./)&)(" /5" (%&" >%!)&'&" *..,/*0%" !'" (/" -&5!)&" 0!(+" 8!3!('"
360%" R!-&," (%*)" &8'&R%&,&" (/" *88/R" 6,7*)" *?,!068(6,*8"
.,/-60(!/)"R!(%!)"(%&"6,7*)"?/#&,)*)0&"*37!(1"@&!Q!)?"!'"'*!-"(/"
'6..8+" _X" .&,0&)(" /5" #&?&(*78&'" *)-" 3!8A" !)(&,)*88+^;" *)-"
2%*)?%*!"3&&('" *(" 8&*'("3!8A" *)-" &??" -&3*)-" 5,/3"R!(%!)" 0!(+"
8!3!('"7+"?/#&,)*)0&"/5"*)"*,&*"(%*("&8'&R%&,&"R/68-"7&"-&5!)&-"
*'"b_".&,0&)(",6,*81^a"J("!'")/("*"3*((&,"/5"'!3.8+")/(!)?"(%*("'60%"
8*)-"3!?%("7&"/(%&,R!'&"08*''!5!&-"*'".&,!6,7*)"*?,!068(6,&" (%*("
%*'" 8/)?" 7&&)" (%&" 3*Q/," '/6,0&" /5" 5//-" 5/," 3/'(" 0!(!&'" f"
&'(!3*(&-" (/" '6..8+" P^" .&,0&)(" /5" 3&*(" *)-" _X" .&,0&)(" /5" &??"
.,/-60(!/)"R/,8-R!-&"!)"(%&"8*(&":``X'1^_"I*(%&,D"(%&"!3./,(*)("
-!55&,&)0&"!'"(%*("6,7*)"5//-")&&-'"*,&"3*)*?&-"*'"*".,!/,!(+"7+"
(%&"0!(+"*-3!)!'(,*(!/)1"$%&"-&'(*7!8!H!)?"6,7*)N,6,*8"-!#!-&"(%*("
U&'(&,)")*(!/)'"7&3/*)"*("%/3&"%*'"7&&)"*--,&''&-"!)">%!)*"(/"
(%&"7&)&5!("/5"7/(%"0!(!&'"*)-"(%&"0/6)(,+'!-&1"
"
<'" 8&''" (%*)" :X" .&,0&)(" /5" R/,8-" 5//-" 0,/''&'" !)(&,)*(!/)*8"
7/,-&,'D" *)-" *'" 3/'(" !)(&,)*(!/)*88+" (,*-&-" 5//-" 0/3&'" 5,/3"
R&*8(%+" )*(!/)'D" !(" !'" )/" &4*??&,*(!/)" (/" '*+" (%*(" (%&" *7'/86(&"
.,!/,!(+"5/,"5//-"'&06,!(+"!'"5/,")*(!/)*8"?/#&,)3&)('"(/"5/06'"/)"
-/3&'(!0" .,/-60(!/)" *)-" -&8!#&,+1" <(" !('" 3/'(" 7*'!0" 8&#&8D" 5//-"
'&06,!(+" 5/," '6,#!#*8" '%/68-" )/(" 7&" *" 0/3./)&)(" /5" -!'06''!/)'"
*7/6("5,&&"(,*-&"!)"5//-1"J)"(%&"0*'&"/5"*)!3*8'D"(%&!,"3/7!8!(+"%*'"
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5*0!8!(*(&-" '/3&" 8!#&" 0,/''N7/,-&," (,*-&" !)"<5,!0*"*)-"<'!*D" '60%"
*'" (%&" (,*-!(!/)*8" R*8A!)?" /5" 0*((8&" *)-" 7655*8/" !)(/" $%*!8*)-1^b"
$%!'" !)086-&'"8*,?&N'0*8&"*)!3*8"'36??8!)?"f" !(" !'"&'(!3*(&-"(%*("
6)/55!0!*88+" /)&" 3!88!/)" 7!,-'" .&," 3/)(%" &)(&," d!&()*3" 5,/3"
>%!)*1^`" 260%"3*,A&(" 0%*!)'" *,&" 7&!)?" !)0,&*'!)?8+" ,&?68*(&-" !)"
(%&" !)(&,&'('" /5" H//)/(!0" -!'&*'&" 0/)(,/8" *)-" 5//-" %+?!&)&D" 76("
!3.,/#&3&)('" ,&3*!)" 0/3.,/3!'&-" *'" 5//-" -&3*)-" /6('(,!.'"
,&?68*(/,+"0/)(,/8'1""
"
S(%&,"3&*)'"/5"&)'6,!)?"(%&"'&06,!(+"/5"*)!3*8"5//-".,/-60('"!)"
0!(!&'"0*)"7&"&8!0!(&-D"!)086-!)?"%/3&".,/-60(!/)"/5"'3*88"*)!3*8'"
!)086-!)?" ,/-&)('D" 5!'%" (*)A'D" .&))&-" '3*88" ,63!)*)('" *)-"
&8&#*(&-" ./68(,+" .&)'1" $%&'&" 3&*'6,&'" *,&" 68(!3*(&8+" 3/,&"
!3./,(*)(" (%*)"./'(68*(!/)'"*7/6(" !)(&,)*(!/)*8" (,*-&" !)"*)!3*8"
.,/-60('"*'"*"7*'!'"5/,"5//-"'&06,!(+"/5"(%&"6,7*)".//,1"L/R&#&,D"
(%&"3!)/," 0/)(,!76(/," /5" !)(&,)*(!/)*8" (,*-&" !'" '(6-!&-" !)"360%"
3/,&"-&(*!8".&,%*.'"7&0*6'&" !(" !'"/5" ?,&*(&," 5*3!8!*,!(+" (/" (%/'&"
(,*!)&-"!)"U&'(&,)",&'&*,0%"3/-&'1""
"
S)&"&4*3.8&"!'"*"'/.%!'(!0*(&-"0/)'!-&,*(!/)"/5"'&#&,*8"0/3.8&4"
3/-&8'"(/"&4*3!)&"(%&"!3.*0("/5":;"0/37!)*(!/)'"/5"./.68*(!/)D"
!)0/3&"*)-"08!3*(&"0%*)?&"/)"5//-"'&06,!(+"(%,/6?%"(/"(%&"+&*,"
WX;X1;X" $%&" 0/)086'!/)" (%*(" (%&" -&8&(&,!/6'" !3.*0('" /5" 08!3*(&"
0%*)?&"/)" 5//-" '&06,!(+" 0*)"7&" 5/,&'(*88&-"7+"&0/)/3!0" ?,/R(%"
7*'&-"/)"!)0,&*'&'"!)"*?,!068(6,*8".,/-60(!#!(+"*)-"!)(&,)*(!/)*8"
(,*-&" !)" 5//-" .,/-60('" *--,&''&'" (%&" )&&-'" /5" 6,7*)" -R&88&,'"
*)-"*''63&'"-/R)R*,-"(,&)-'"!)"5//-".,!0&'1"$%&'&"*,&"(%&"7&'("
(%&/,&(!0*8",&'68('"*#*!8*78&D"76("(%&+"0/)(,*'("R!(%"(%&"'600&''568"
*..,/*0%"(*A&)"!)">%!)*D"R%!0%"!'"7*'&-"/)"(%&"%!'(/,!0*8"8&''/)"
(%*("0!(!&'"R!(%/6("'&06,&" 5//-"'6..8!&'"*,&"6)?/#&,)*78&1"C//-"
'&06,!(+"!'"(%6'"'&&)"*'"(%&"7*'!'"/5")*(!/)*8"'&06,!(+D"*)-"5/,"(%!'"
,&*'/)" !'" !)0,&*'!)?8+" *((,*0(!)?" (%&" !)(&,&'(" /5" 3!8!(*,+"
!)(&88!?&)0&"?,/6.'1"
"
c'(!3*(!)?" (%&" )637&," /5" .&,'/)'" A&.(" .,/-60(!#&8+" *8!#&" 7+"
*)!3*8".,/-60('"3&&(!)?"(%&"!)0,&*'&-"-&3*)-"!)"0!(!&'"!'"3/,&"
-!55!068(" (%*)" 5/," .*'(/,*8" g:aX"3!88!/)h" *)-" '3*88"3!4&-" 5*,3'"
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g3*+7&"/)&"7!88!/)h1"J5"R&"'*+"(%*("(%&"'!(6*(!/)"!'"?,*#&"5/,"*7/6("
PX".&,0&)("/5"6,7*)"!)%*7!(*)('"/5"(%!,-NR/,8-"0!(!&'D"R&"*,,!#&"*("
(%&" 6'6*8" 5!?6,&" /5" *7/6(" /)&" 7!88!/)" 5//-" !)'&06,&" .&,'/)'"
?8/7*88+1"J5D" 5/,"(%&"'*A&"/5"*,?63&)(D"R&"(*A&"(%&"'*3&"5!?6,&"/5"
PX" .&,0&)(" 5/," %!?%8+" 6,7*)!H&-" >%!)*D" (%&)" .&,%*.'" '/3&" WXX"
3!88!/)" .&,'/)'" /(%&,R!'&" 5//-" !)'&06,&" *,&" ,&)-&,&-" 5//-"
'&06,&"7+"'60%"6,7*)"./8!0!&'"*'">%!)*]'1"<--"(%!'"(/"&8&3&)('"/5"
'60%"./8!0!&'"!)"/(%&,")*(!/)'"*)-"R&"0/68-"?6&''"(%*("(%&"5!?6,&"
3!?%(" 7&" 3/,&" (%*)" ^XX" 3!88!/)1" $%&" '63" /5" 8!#&'(/0A]'"
0/)(,!76(!/)" (/" 5//-" '&06,!(+" 3!?%(" (%&)" 7&" *'" '%/R)" !)" (%&"
5/88/R!)?"C!?6,&1"
"

"
"
$%&"'63"/5"*)!3*8".,/-60('"(/"*7'/86(&"5//-"'&06,!(+"5,/3"(%&'&"
(%,&&" 8!#&'(/0A" '+'(&3'" f" .*'(/,*8D" '3*88" 5*,3'" *)-" 6,7*)"
8!#&'(/0A" f" 3!?%(" (%&,&5/,&" 7&" '/3&" :1;" 7!88!/)" .&,'/)'1" $%!'"
3&*)'" (%*(" (%&'&":1;"7!88!/)".&,'/)'"0/68-"/(%&,R!'&"7&"'67Q&0("
(/" %&*8(%N-&7!8!(*(!)?" -!'&*'&'" !5" *)!3*8" .,/(&!)" %*-" )/(" 7&&)"
!)086-&-" !)" (%&!,"-!&(1"@6(" '60%"&'(!3*(&'"*,&"?,/''"*("7&'(D" *)-"
/#&,8*." R!(%" (%&" /)&" 7!88!/)" 0%,/)!0*88+" 5//-" !)'&06,&" .&,'/)'"
R%/'&".,!3*,+")&&-"!'")/(")&0&''*,!8+"*)!3*8".,/(&!)1""

!"#$%&'()*%+,-."(/&"#$+0'-&1"23&"'-+&'+&4$+5'%&+5/16"-/7+8''.+,-%$(31$+

+

+

0/&$6'19+ + + + + + + :"77"'-%+:/.$+%$(31$+

+

+

!"#$%&'();.$<$-.$-&+='("$&"$%++ + + + >?@+

+

+

+

=:/77;:"A$.+8/1:$1%+ + + + + >B@@@+

+

+

+

C12/-+D''1+ + + + + + + E@@+

+

+

F'&/7+5/.$+=$(31$+29+!"#$%&'()+ + + + G+>HI+2"77"'-+

+

+

+

+

+

+

+

J+&4$+."KK$1$-($+2$&L$$-+":<'%"-6+"-.3%&1"/7+/61"(37&31/7+<1'.3(&"'-+/-.+1$&/"-"-6+&4$%$+%9%&$:%+
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"
$%&'&" 5!?6,&'"*,&"/)8+".*,("/5" (%&" 8!#&'(/0A"'(/,+1"$%&" 5/88/R!)?"
[!*?,*3"'%/R'"(%&"/#&,*88".!0(6,&"R!(%"8!#&'(/0A"0/)(,!76(!)?"(/"
5//-"'&06,!(+"/5"b;".&,0&)("/5"(%&"R/,8-]'"./.68*(!/)1""
"

"
C,/3" (%!'" 06,,&)("7*'!'"/5" 8!#&'(/0A" '6../,(!)?" 5//-" '&06,!(+" !)"
/5(&)" 5/,?/((&)"R*+'D"'/3&"-!'06''!/)"/5" (%&"./''!78&" 56(6,&" 5/,"
*)!3*8" .,/-60(!/)" !'" R*,,*)(&-" (/" 7*8*)0&" 6)5/6)-&-"
'6??&'(!/)'"(%*("8!#&'(/0A"3*+"-&08!)&"!)"!3./,(*)0&1"
"
"
T5,57(.!$=+0'.47%)5",=%$.=$.T%%).U("57=,L.
"
[&3*)-" 5/," *)!3*8" .,/-60('" 7+" (%&"3!--8&" 08*''"R!88" ,!'&"R!(%"
R&*8(%"*)-"./.68*(!/)"!)0,&*'&"f"7/(%"/5"R%!0%"*,&"!)0,&*'!)?8+"
6,7*)"*)-"<'!*)".%&)/3&)*1"@+"WX;XD"./68(,+"3&*("-&3*)-" !'"
&'(!3*(&-"(/"7&"WPX".&,0&)("/5" (%*(" !)"WXX;"*)-"/(%&," 8!#&'(/0A"
.,/-60('" *7/6(" :aX" .&,0&)(1;:" I&T6!,&3&)('" 5/," *7/6(" -/678&"
(%&" 06,,&)(" *)!3*8" .,/-60(" 0/)'63.(!/)" R!(%" *(" 8&*'(" '/3&"

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

!

!
!
!
!
!
!
!
!
!
!"#$$%&#'"(')%
*#)+,'#$-)+)%
.'/#0%#0-"#$)%
%
10#2(34#+(%5$#0+%%
#02%#0-"#$%5',246+%

7'#-08&(2%#0-"#$)%
*'("-4"%'#09(8&(2%
:'();%&-);%
*$(0+-&4$%)+#5$()%

!
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!)0,&*'&"!)".,!0&",&.,&'&)('"*)/(%&,"56(6,&"5//-"'&06,!(+"!3./'("
/)" (%&" 6,7*)" .//,1" U&" A)/R" (%*(" .,/-60(!/)" '+'(&3'" 0*)" 7&"
!)0,&*'&-" !)" &55!0!&)0+D" *)-" (%*(" R*'(*?&" 0*)" 7&" ,&-60&-D" 76("
(%&'&"-/")/("/7#!/6'8+"8&*-"(/"*"-/678!)?"/5"*#*!8*7!8!(+"/5"*)!3*8"
5//-" .,/-60('1" $%&" /)8+" /(%&," .*(%" 5/," &!(%&," !)0,&*'&-"
*#*!8*7!8!(+" /," -&0,&*'&-" .,!0&" !'" (&0%)/8/?!0*8" !))/#*(!/)D" *)-"
R!(%" -&08!)&'" !)" !)#&'(3&)(" !)" *?,!068(6,*8" ,&'&*,0%D" 8*,?&"
7,&*A(%,/6?%'" *,&" )/" 8/)?&," .,&-!0(&-1" $%*(" !'D" &40&.(" R%&,&"
,&'&*,0%" !)#&'(3&)(" %*'" 7&&)" 3*!)(*!)&-" /," !)0,&*'&-D" *)-"
*?*!)">%!)*"'(*)-'"/6("*'"(%&"8&*-&,1"$%!'"3*+"7&"/)&"0/)(!)6!)?"
5*0(/," !)" 56(6,&" *)!3*8" .,/-60(!/)" 5/," 5//-" '&06,!(+" f" *-*.(!)?"
5,/3" (%&" &4.&,!&)0&" /5" R%/&#&," *,&" (%&" R/,8-" 8&*-&,'" !)" (%&"
5!&8-1"
"
<)/(%&,"5*0(/,"!'"*"0%*)?&"!)"5/06'"5,/3"(%&"'*3&"/8-"*)!3*8'"(/"
&37,*0&" (%/'&" 3/'(" '6!(&-" (/" (%&" .,/-60(!/)" &)#!,/)3&)(D"
R%!0%" ,&3*!)'" /)&" /5" (%&" 56)-*3&)(*8" (&)&('" /5" (%&" '0!&)0&" /5"
*)!3*8".,/-60(!/)1" C/," &4*3.8&D" /)&" 5!&8-"/5" *)!3*8".,/-60(!/)"
(%*("3*+".,/#!-&")&&-&-" *)!3*8".,/(&!)" !'" *T6*068(6,&1"L*#!)?"
!)0,&*'&-" 5,/3" *7/6(" ^X" (/" ;W" 7!88!/)" (/)'" 7&(R&&)" WXXW" *)-"
WXXaD"R!(%"3/,&"(%*)"aX".&,0&)("/5".,/-60(!/)"7&!)?"!)">%!)*D;W"
*T6*068(6,&" )/R" ,&.,&'&)('" *7/6(" %*85" /5" ?8/7*8" 5!'%"
0/)'63.(!/)1;P" $%&" %!?%" 5&&-" 0/)#&,'!/)" ,*(&'" /5" '/3&" 5*,3&-"
'.&0!&'D" *)-" (%&!," *-*.(*7!8!(+" (/" '3*88" .,/-60(!/)" 5*0!8!(!&'D"
3*A&"(%!'"5/,3"/5"*)!3*8".,/-60(!/)"/5"!)0,&*'!)?"!3./,(*)0&"!)"
5//-"'&06,!(+1""
"
C/88/R!)?"(%&"*7/#&"(&)&("/5".,/-60!)?"R%*("!'"3/'("'6!(&-"(/"*)"
&)#!,/)3&)(D"R%!0%" !)086-&'"3*,A&('D" !("3*+"7&"./'(68*(&-"(%*("
!)"?&)&,*8"56(6,&"*)!3*8"5//-'"3*+"7&"'/6,0&-"5,/39"
• 06,,&)("?,*!)N7*'&-"*)!3*8"!)-6'(,!&'"5/,"(%&"R&*8(%+"
• 06,,&)(" '67'!'(&)0&" *)!3*8" .,/(&!)" 5/," .*'(/,*8!'('" *)-"

'3*88"!)(&?,*(&-".,/-60&,'"
• *T6*068(6,&-"5!'%"*("%/6'&%/8-"8&#&8D"&#&)"!)"0!(!&'"
• 5*,3&-"*)-"%/3&N0*?&-"&55!0!&)(" ,/6?%*?&"0/)#&,(/,'"'60%"

*'",/-&)('"*)-",*77!('"
• 8*,?&"*)-"'3*88N'0*8&"5*,3&-"!)'&0("*)-"8*,#*&".,/(&!)"



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey W;"

• 8*7/,*(/,+l5*0(/,+".,/-60&-"3&*(N(+.&".,/(&!)".,/-60(';^"
• 5*0(/,+N.,/-60&-" \.,/(&!)"7!'06!(']" 5,/3"(,&*(&-"*)!3*8"*)-"

/(%&,"R*'(&'1"
"
2/3&"*)!3*8"'0!&)(!'('"0/)'!-&,"(%&'&"./!)('"(/"7&"5*)0!568D"R%!0%"
!886'(,*(&'" (%&" .,/78&3" /5" &)(,&)0%!)?" !-&*'" !)" '!8/'" /5" &4!'(!)?"
-/3&'(!0" *)!3*8" .,/-60(!/)D" .*,(!068*,8+" (%/'&" 7*'&-" /)"
U&'(&,)" 3/,&'1" <'" V/7&8" M*6,&*(&" *)-" *)!3*8" '0!&)(!'(" =&(&,"
[/%&,(+")/(&'D"\5/88/R!)?"(%&"/7#!/6'".*(%"!'")/("8!A&8+"(/"8&*-"(/"
*" )/#&8" T6&'(!/)D" !)(&,.,&(*(!/)" /," '/86(!/)]1;;" J(" '%/68-" 7&"
*4!/3*(!0" (/" ?8/7*8N(%!)A!)?" *)!3*8" '0!&)(!'('" (%*(" *" U&'(&,)"
5//-"5/06'"!)"*".//,"*)-"5//-"!)'&06,&"0/6)(,+"3&*)'"/,!&)(*(!/)"
/5" *)!3*8" '0!&)0&" (/" (%&"R&*8(%+D" )/(" (/" 5//-" '&06,!(+1" J" *3")/("
*,?6!)?" (%*(" *)!3*8" '0!&)0&" '%/68-" )/(" '&,#&" R&*8(%+"3*,A&('D"
Q6'(" (%*(" R&" '%/68-" )/(" -&86-&" /6,'&8#&'" !)(/" (%!)A!)?" (%*("
,&'&*,0%" /)" ?,*!)N5&-" ,63!)*)('" f" *)-" 3*)+" /(%&," '67Q&0('" f
0/)(,!76(&'"(/"(%&"R&887&!)?"/5"(%&"5//-N.//,D"*)-"(%*("R&"'%/68-"
*00&.("(%*("'60%".,/-60(!/)"3*+",&-60&"/#&,*88"5//-"'&06,!(+1"
"
@&(R&&)"(%&"56(6,!'(!0"5//-'"*)-"06,,&)("*)!3*8".,/-60(!/)"8!&'"*"
A&+"/../,(6)!(+"5/,"(%&"6,7*)".//,"(%,/6?%"!)0,&*'&-"&55!0!&)0+"
/5" 6'&" /5" 7+.,/-60('" *)-" R*'(&" ,&'/6,0&'1" U!(%/6(" '60%"
&55!0!&)0!&'D".,/-60!)?"(%&")&&-&-":XX".&,0&)("3/,&"./68(,+D"bX"
.&,0&)(" 3/,&" '%&&." *)-" ?/*('D" ;X" .&,0&)(" 3/,&" 0*((8&" *)-"
7655*8/" *)-" ^X" .&,0&)(" 3/,&" .!?'" !'" )/(" 5&*'!78&" 6'!)?" 06,,&)("
(&0%)/8/?!&'"R!(%/6(" (*A!)?" &4!'(!)?" 5//-" ,&'/6,0&'" 5,/3" '/3&"
'&?3&)(" /5" (%&" ./.68*(!/)" f" 3/'(" 8!A&8+" (%&" 5//-N.//,1" J)" 3+"
R,!(!)?'"J"%*#&"6'&-"(%&"0/)'&,#*(!#&"5!?6,&'"/5"W;"(/"PX".&,0&)("
R*'(*?&"/5" 5//-"-&8!#&,&-" (/" 0!(!&'" 0/3.*,&-" (/" 5//-"0/)'63&-"
/)"'67'!'(&)0&"5*,3'B"/(%&,"*)*8+'('"'6??&'("%!?%&,"5!?6,&'1;a""
"
I&-60!)?" R*'(*?&" !'" .,&'&)(8+" *..,/*0%&-" 7+" 0/)0&)(,*(!)?"
*)!3*8" .,/-60(!/)" !)" !)(&)'!#&" 5*,3'1" $%!'" '&,#&'" 3*,A&("
&0/)/3!&'"R%&,&" 8646,+" 8!#&'(/0A" .,/-60('" &55&0(!#&8+" -!'.8*0&"
7*'!0"5//-'"/5"(%&".//,1"@6("!(",&8!&'"/)"?,*!)"7&!)?"5&-"(/"./68(,+D"
.!?'" *)-" 0*((8&1" J5" ?,*''N5&-" '(&*A" R*'" 0/)'!-&,&-" '6.&,!/," (/"
?,*!)N5&-D" (%&)" .&,%*.'" .*'(/,*8" 8!#&'(/0A" .,/-60(!/)"3!?%(" 7&"
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8!)A&-" (/" 3*,A&(" 5/,0&'" *)-" '*#&" ?,*!)" 06,,&)(8+" R*'(&-" /)"
,63!)*)(".,/-60(!/)1"@6(" !'" !(" (%*("&*'+Z"V/D"7&0*6'&"?,*!)'"*,&"
*8'/" 5&-" (/"3/)/?*'(,!0'" *)-" (%&'&" ?,*!)'"3*+")/(" 7&" '6!(&-" (/"
%63*)"0/)'63.(!/)"7&0*6'&"/5"0/*,'&)&''"/,"R&*(%&,"*)-".&'("
-*3*?&1"V&#&,(%&8&''D" !(" !'" *../'!(&" (/" ,&0*88" (%*(" :;" +&*,'" *?/D"
/)&"3*Q/,"?,*!)"6'&,"*)-"&4./,(&,"(,!&-"(/"08*!3"(%*("?,*!)'"5&-"
(/" 8!#&'(/0A" '&,#&-" *'" *" 5//-" '&06,!(+" ,&'&,#&" 5/," &3&,?&)0+"
'6../,("(/"/(%&,")*(!/)'1;_"
"
23*88" 3!4&-" 5*,3&,'" 5&&-" *?,!068(6,*8" 7+.,/-60('D" 5//-" R*'(&"
*)-" '3*88" *)!3*8'" !)086-!)?" !)'&0('" (/" 8!#&'(/0A" 5/,*?!)?" )&*,"
5!&8-'"*)-"%/6'&'1"$%&+"*8'/"06("*)-"0*,,+"5/,*?&"5/,",63!)*)('"!)"
'+'(&3'" (%*(" *,&" &4(,&3&8+" &55!0!&)(" 0/3.*,&-" (/" 8*,?&N'0*8&"
0/33&,0!*8" *)-" !)(&)'!#&" .,/-60(!/)" '+'(&3'1" U!(%" *-&T6*(&"
-!'&*'&" 0/)(,/8" *)-" ,&3&-!*(!/)" /5" )6(,!&)(" -&5!0!&)0!&'" (%&'&"
'+'(&3'"7*'&-"/)"!)-!?&)/6'"7,&&-'"0*)"'%/R".,/-60(!/)"8&#&8'"
'!3!8*," (/" %!?%&,N0/'(" 0/33&,0!*8" '+'(&3'" 6'!)?" &4/(!0" 7,&&-'1"
@6(" .,/-60(!/)" &55!0!&)0!&'" -/" )/(" )&0&''*,!8+" (,*)'8*(&" !)(/"
3&&(!)?"(%&")&&-'"/5"(%&"6,7*)".//,"'!)0&"3/'("!)5,*'(,60(6,&"(/"
-&8!#&," 5//-" (/" 0!(!&'" !'" 7*'&-" /)" 0*.(6,!)?" .,/5!('" *8/)?" (%&"
'6..8+"0%*!)D"*)-"?,&*(&,".,/5!('"3*+"7&"?*!)&-" 5,/3"'6..8+!)?"
3!--8&"*)-"6..&,"08*''"-&3*)-1"
.
.
!$-&(7=$*.,6(.a5(-,=%$.
"
2/" R%!8&" 8!#&'(/0A" 3*+" '&&3" (/" 0/)(,!76(&" (/" 5//-" !)'&06,!(+D"
(%&+" *,&" !)" 5*0(" *"3*Q/," 0/)(,!76(/," (/" (%&" /../'!(&" f" ,&*8" 5//-"
'&06,!(+1"$%&"*7/#&"*,?63&)('"8&*#&"6'"R!(%"(%&"0/)086'!/)"(%*("
R%!8&"&4(&)'!#&",63!)*)("?,*H!)?"'+'(&3'"*)-"'3*88"3!4&-"5*,3'"
*,&" (%&"3/'(" &55!0!&)(" .,/-60(!/)" '+'(&3'D" (%&" #*'(" 3*Q/,!(+" /5"
*)!3*8".,/-60('"(%*("0*)"7&"-&8!#&,&-"(/"0!(!&'"!'"*)-"R!88"7&"5,/3"
'.&0!*8!H&-" !)(&)'!#&" .,/-60(!/)D" .*,(!068*,8+" 5/," ./68(,+" *)-"
.!?'1" $%&" (,&)-" !'" *8,&*-+" R&88" &'(*78!'%&-1" C6,(%&,"
!)(&)'!5!0*(!/)D" R!(%" !)0,&*'&-" *..,&0!*(!/)" /5" *)!3*8" R&85*,&D"
0*)"%/)&"&55!0!&)0!&'"!)"5!)*)0!*8"(&,3'D"76("R!88"*83/'("0&,(*!)8+"
!)06," '/3&" *--!(!/)*8" )*(6,*8" ,&'/6,0&" 0/'('1" <'!*)" .,/-60(!/)"
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'+'(&3'" (%*(" 6(!8!H&" *?,/N!)-6'(,!*8" *)-" /(%&," R*'(&'" *8,&*-+"
-&3/)'(,*(&" ?,&*(&," ,&'/6,0&" &55!0!&)0!&'" (%*)" U&'(&,)N'(+8&"
.,/-60(!/)" '+'(&3'1" e)-&," (%!'" '0&)*,!/D" (%&" 6,7*)" .//," 3*+"
*00&''"8!#&'(/0A".,/-60('"(%*("(%&"R&*8(%+"08*''&'",&Q&0("f"/55*8"!)"
'/3&"3*,A&('D"'6'.&0(NT6*8!(+"3&*("/,"3!8A" !)"/(%&,'1" J("'/6)-'"
!)&T6!(*78&D" 76(" !(" !'" 0/)'!'(&)(" R!(%" %!'(/,!0*8" .,&0&-&)('D" *)-"
'6,#!#*8",*)A'"*7/#&"!-&/8/?+"!)"'60%"3*((&,'1"
"
M!#&'(/0A" 5//-"'&06,!(+"*8'/" ,&T6!,&'" ,&'!8!&)0&D"R%!0%"%*'"7&&)"
*..,/*0%&-" !)" >%!)*" 7+" &)'6,!)?" (%*(" !('" 8*,?&" 0!(!&'" *,&"
?&)&,*88+" 5//-" '&85N'655!0!&)(" (%,/6?%" (%&" !)086'!/)" /5" 5//-"
.,/-60(!/)"H/)&'"R!(%!)"6,7*)"7/6)-*,!&'"*''!'(&-"7+"Q6-!0!/6'"
6'&"/5" '67'!-!&'1"$%&'&"3&*)'"*,&")/(" 5*#/6,&-"7+"3*)+" !)" (%&"
!)(&,)*(!/)*8"-&#&8/.3&)("0/336)!(+"R%/",&3*!)"&)*3/,&-"/5"
5,&&" (,*-&" (/" *88/R" 5//-" (/" 58/R" \(/" R%&,&" !(" !'" )&&-&-]" 6)-&,"
*''63.(!/)'"(%*("(%&".//,"%*#&".6,0%*'!)?"./R&,1"J("!'"(!3&"(%*("
*)!3*8" '0!&)(!'('" 0/)'!-&,&-" (%*(" (%&" 56(6,&" 5/," 8!#&'(/0A" 5//-"
'&06,!(+" 5/," (%/'&"3/'("*(",!'A"f" (%&"6,7*)".//,"f"3*+"7&"3/,&"
8!A&8+" (/" 5/88/R"(%&">%!)&'&" (%*)" (%&"U&'(&,)"3/-&8D"R%!0%"R!88"
!)0!-&)(*88+" .,/-60&" 0/)'(*)(" 0%*88&)?&'" (/" *)!3*8" R&85*,&D"
H//)/(!0"-!'&*'&"*)-"&)#!,/)3&)(*8"3*)*?&3&)(1"
"
J(" !'"6'6*8" (%&'&"-*+'" !)"*)"&''*+"'60%"*'" (%!'" (/" !)086-&"*" 8*,?&"
'&0(!/)" /)" 08!3*(&" 0%*)?&D" *)-" !(" !'" 3&)(!/)&-" !)" (%&" T6&'(!/)"
(%*("(%!'"&''*+"*--,&''&'1"L/R&#&,D"J"%*#&")/("-/)&"(%!'"7&0*6'&"
J" 0/)'!-&," !(" (/" 7&" '67'63&-" R!(%!)" (%&" 0/)0&.(" /5" ,&'!8!&)0&1"
=,/-60(!/)" *)-"-&8!#&,+" '+'(&3'" (%*(" 0*)"R!(%'(*)-" /," ,&0/#&,"
5,/3"'%/0A'"/5" 08!3*(&"#*,!*7!8!(+D"./8!(!0*8" !)'(*7!8!(+"*)-"/(%&,"
-!'*'(&,'" '%/68-" 0%*,*0(&,!H&" ,&'./)'!78&" ?/#&,)3&)(" .8*))!)?"
*)-" !)(&,)*(!/)*8" -&#&8/.3&)(" *''!'(*)0&" ,&8*(&-" (/" 5//-"
'&06,!(+1"$%6'" 8!#&'(/0A"5//-"'&06,!(+" 8!A&")*(!/)*8" 5//-"'&06,!(+"
!)" ?&)&,*8" !)086-&'" *" -!'*'(&," ,!'A" 3*)*?&3&)(" *..,/*0%" (%*("
*0A)/R8&-?&'" (%&" '8/RN*0(!)?" &)#!,/)3&)(*8" 0%*)?&'" (%*("3*+"
!)0,&*'&"#68)&,*7!8!(+"(/"'6--&)"&#&)('1;b"
"
2/"R&"3*+"0/)086-&"(%*("!)(&)'!#&".,/-60(!/)"R!88"0/)(!)6&"(/"7&"
!3./,(*)(" *)-" 7&0/3&" 3/,&" &55!0!&)(D" R!(%" *''/0!*(&-" *)!3*8"
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R&85*,&" *)-" &)#!,/)3&)(*8" 0/)0&,)'" f" 76(" (%*(" (%!'" %*'" 8!((8&"
,&8&#*)0&" (/" ,&*8" 5//-" '&06,!(+1" <" ,*)?&" /5" '!3.8&" 6,7*)" *)-"
%/3&N7*'&-"*)!3*8".,/(&!)".,/-60(!/)"'+'(&3'"3*+"7&((&,"'&,#&"
5//-" '&06,!(+" 5/," (%&" 6,7*)" .//,1" <)-" R&" 3*+" )/(&" (%*(" 5//-"
,&'&,#&'" *?*!)'(" .//," '&*'/)'" *)-" -!'*'(&,'" )&&-" (/" 7&"
,&!)(,/-60&-" ,&?*,-8&''" /5" (,*-&N7*'&-" *,?63&)('" 5/," 5//-"
'&06,!(+1;`"C/,"*)!3*8" 5//-'" '60%" ,&'&,#&'" !)086-&"*"R!-&" ,*)?&"
/5" (,*-!(!/)*8" .,&'&,#&-" .,/-60('D" *)!3*8'" (%*(" ?,*H&" *)-"
'0*#&)?&"7+" (%&3'&8#&'"*)-"6,7*)"*)!3*8".,/-60(!/)" !)086-!)?"
%/3&N7*'&-" .,/-60(!/)" '+'(&3'1" $%*(" !'" R%+" (%&+" *,&" 0*88&-"
\8!#&]N'(/0A1" >/3.8&3&)(!)?" (%&'&" *,&" (%&" '3*88" 3!4&-" 5*,3&,'"
*)-" .*'(/,*8!'('" !)" .//," 0/6)(,!&'" (%*(" *,&" 7/(%" .,/-60&,'" *)-"
0/)'63&,'" /5" 8!#&'(/0A" .,/-60('" *)-" R%/'&" 8!#&'(/0A" 5//-"
'&06,!(+"3*!)(*!)'"%&*8(%+".&,'/)'"/6('!-&"0!(!&'1"$%&"*8(&,)*(!#&"
/5"3*''!#&"6,7*)"3!?,*(!/)"R/68-"!)0,&*'&"8!#&'(/0A".,/-60(!/)"
,&T6!,&3&)('"5,/3"!)-6'(,!*8"'+'(&3'"7+"3/,&"(%*)":PX".&,0&)(1"
"
I&'&*,0%" (/" !)0,&*'&" (%&" &55!0!&)0+" /5" (%&" 8!#&'(/0A" .,/-60(!/)"
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R!(%"?,/R!)?"./.68*(!/)"(%&+"(,*)'8*(&"!)(/"!)0,&*'&-"./#&,(+"f"
!)" 5*0(" (%&" ,&'68(" 0/68-" 7&"360%"R/,'&D" *'" !(" 8&*-'" (/" !)0,&*'&-"
6,7*)" 5//-" !)'&06,!(+1" J)" '60%" !)(&,)*(!/)*8" *?&)0+" -/063&)('D"
3/)&(!H&-" *,?63&)('" 0/33/)8+" 8&*-" (/" 0/)086'!/)'"/5" ./#&,(+"
R%&)" *"R/,'&" 5*(&" 8//3'" f" %6)?&,D" R%!0%" !)" 0!(!&'" !'" 8!)A&-" (/"
*)*,0%+1" C//-" '&06,!(+" !'" *" ,&8*(!#&8+" )&R" 0/)0&,)" !)" '60%"
*?&)0!&'D" (/" (%&" &4(&)(" (%*(" '/3&" *!-N-&.&)-*)(" 5//-f!)'&06,&"
!'8*)-" '(*(&'" %*#&" /)8+" ,&0&)(8+" 7&&)" *88/R&-" (/" 0/)'!-&," (%&"
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*'" !)-!#!-6*8" &)#!,/)3&)(*8" 7&8!&5'" (%*(" .,&Q6-!0&" (%&" 8!#&'" /5"
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5*,3&,'" !)" 5//-" .,/-60(!/)D" *)-" (%&" .&,'/)*8" 7&)&5!('" /5" (%&!,"
8!5&'(+8&'"!)"3*)+"0*'&'"!)"<'!*"f"*".%&)/3&)/)"(%*("8!)A&-"'&85N
'655!0!&)0+"(/"\?,/''"-/3&'(!0"%*..!)&'']"*'"!'"*8'/"(%&"'67Q&0("/5"
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6)-&,'(*)-!)?" /5" (%&" ,/8&" *)-" 0/)-60(" /5" '0!&)0&D" !)086-!)?"
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>*&'*,"7+"0/)(,/88!)?"5//-"'&06,!(+"(/",&0&)("8&''/)'"5,/3"J)-!*]'"
*)-"I6''!*]'"*0(!/)'"(/",&0&)("?,*!)"'%/,(*?&'D"(%&".!88*,'"/5"5//-"
'&06,!(+" ,&3*!)" (%&" '*3&D" *)-" *88" 0/)(*!)"3*Q/," 0/3./)&)('" /5"
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(%&+" %*#&" '!3.8+" )/(" 7&&)" *..8!&-" !)" (%&" ,*0&" 5/," 5!)*)0!*8"
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"
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T%%). -("57=,L. =-. 0. +0O%7. =--5(. =$. ,6(. =$,(7$0,=%$0'.
)(M('%9+($,.270,(7$=,LN.L(,.L%5."7=,="=_(.,6(-(.=$,(7$0,=%$0'.
0*($"=(-.=$.L%57.1%%#.bU+0''.T07+(7-.U("57(.T%%)8.2%7.,6(=7.
7('=0$"(.%$. 27((. ,70)(.0-. ,6(. -%'5,=%$P. F$. 20",N. L%5.0)M%"0,(.
-%+(,6=$*. ,60,. -%5$)-. '=#(. "($,70'. 9'0$$=$*c. U57('L.
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,%.&6(7(.=,.=-.$(()().0$).,%.-,=+5'0,(.+%7(.,%.1(.97%)5"().
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.
.
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0/3.&88!)?" ,&*'/)" 5/," )*(!/)*8" 5//-" '&06,!(+" .8*))!)?" (/" 7&" *)"
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0/33&,0!*8" !)(&,&'('".,&5&," 5,&&"(,*-&"(/"*..8+" (/"*88" 5//-'(655'1"
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?/#&,)3&)(" (%*(" 5*0&'" 5//-" '%/,(*?&'" !)" 8*,?&" 0!(!&'1"
e)5/,(6)*(&8+D"!)"(%&"3*!)D"!)(&,)*(!/)*8"-&#&8/.3&)("*''!'(*)0&"
5/88/R'"(%&",!0%"0/6)(,+"R/,8-#!&R"/5"5//-D"R%!0%"%*'"8&-"(/"5//-"
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*--,&''&-"(%!'"-&0*-&'"*?/D">%!)*"7&!)?"(%&".,!3&"&4*3.8&D"76("
5&R")/)NU&'(&,)")*(!/)'"0*)")&?/(!*(&"*'"'(,/)?8+"*'">%!)*1"
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gaP".&,0&)("/5"(%&"R/,8-"(/(*8h_^"0/3.*,&-"(/"Wa;"3!88!/)"!)"267N
2*%*,*)" <5,!0*" gWa" .&,0&)(h" (%&" !''6&" %*'" !3.8!0*(!/)'" 5/,"
<6'(,*8!*"!)"(&,3'"/5")*(!/)*8"'&06,!(+D"/,"!5"#!&R&-"5,/3"*"'/0!*8"
,&'./)'!7!8!(+".&,'.&0(!#&D"!)"(&,3'"/5"-&#&8/.3&)("*''!'(*)0&1""
"
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0/)-60(&-" 7+"3/,&" -&#&8/.&-" 0/6)(,!&'1" $%&" E,&&)" I&#/86(!/)"
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5//-" '&06,!(+" ,&58&0('" !-&*8'" -!'(*)(" 5,/3" (%&" 5//-" !)'&06,!(+"
'!(6*(!/)'" (%*(" .,/-60&" 0/)58!0(" *)-"3!?,*(!/)1" 2(*#!)?" /55" '60%"
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!886'(,*(&'1"
"
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3/'(" 7*'!0" 5//-" &''&)(!*8" 5/," '6,#!#*8" !)" *" )*(!/)" *88/R'" (%&"
5/6)-*(!/)" 5/," /(%&," -&#&8/.3&)(1" F&*)R%!8&D" (%&" .,&0*,!/6'"
.*,('" /5" (%&" .//,"R/,8-" ,&3*!)" !)" *" '(*(&" /5" 6)0&,(*!)(+" *7/6("
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.
I&*8"5//-"!)'&06,!(+"!'"*".'+0%/8/?!0*8"*'"R&88"*'"*".%+'!0*8"'(*(&1"
J(" /006,'" !)" '!(6*(!/)'" *'" -!#&,'&" *'" -,/6?%(D" 58//-D" 0,/." .&'(N
*((*0A'D" *)!3*8"-!'&*'&" &.!-&3!0'D" ./8!(!0*8"R!(%%/8-!)?"/5" 5//-D"
-!',6.(!/)"7+"R*,'" *)-" 0!(+" 5//-".,!0&'" ,!'!)?" 7&+/)-" !)0/3&'1"
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.*,(!068*," 5//-'" *)-" .,/?,&''&'" (/" *" R!88!)?)&''" (/" 0/)'63&"
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-&08!)&'" !)" *?,!068(6,*8" *)-" 5//-" !)-6'(,+" !))/#*(!/)" %*#&"
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7&&)" *''/0!*(&-" R!(%" '/0!*8!'3" !)" U&'(&,)" .,/.*?*)-*" *)-"
,&3*!)'" *)*(%&3*" !)" '/3&" '&0(/,'" /5" ?/#&,)3&)(" ,&'./)'!78&"
5/," '6../,(" *)-" ,&?68*(!/)" /5" (,*-&" *)-" 0/33&,0&D" !(" !'"
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"
"
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.
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(%*(" *88/R&-" (%&" @,!(!'%" .678!0" (/" 7&" 7&((&," )/6,!'%&-" (%*)" (%&"
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Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey ^P"

*)-"<?,!068(6,*8"S,?*)!H*(!/)"/5" (%&"e)!(&-"V*(!/)'" gC<Sh"R!(%"
%!3"*'"!)*6?6,*8"[!,&0(/,NE&)&,*81ba""
"
C,/3" '60%" /,?*)!H*(!/)'" *'" C<SD" .8*))!)?" 7&0*3&" (%&" 7*'!'" /5"
&0/)/3!0"-&#&8/.3&)(D"*)-"08&*,8+" 5/,3&-"*"0,!(!0*8".*,("/5" (%&"
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    etc 

etc 
 
 
Even more prod’n needed   Less grown 
 
 

      Price rises    Price drops   Food shortage 
 
 

More prod’n needed     Food adequate      Population always rising 
 
 

Drought, Flood etc    Food Supply Spiral   Demand rises 
 
 

Food adequate next year      Price rises 
 
 

Pop’ always rising      Hunger & riots 
 
 
 

        More grown next season 
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534 Simon Maxwell and Rachel Slater 

Table 1: Food policy old and new 
 

  Food policy ‘old’ Food policy ‘new’ 

1 Population Mostly rural Mostly urban 
2 Rural jobs Mostly agricultural Mostly non-agricultural 
3 Employment in 

the food sector 
Mostly in food production and 
primary marketing 

Mostly in food manufacturing 
and retail 

4 Actors in food 
marketing 

Grain traders Food companies 

5 Supply chains Short – small number of food 
miles 

Long – large number of food 
miles 

6 Typical food 
preparation 

Mostly food cooked at home High proportion of pre-prepared 
meals, food eaten out 

7 Typical food Basic staples, unbranded Processed food, branded 
products 
More animal products in the 
diet 

8 Packaging Low High 
9 Purchased food 

bought in 
Local stalls or shops, open 
markets 

Supermarkets 

10 Food safety issues Pesticide poisoning of field 
workers 
Toxins associated with poor 
storage 

Pesticide residues in food 
Adulteration 
Bio-safety issues in processed 
foods (salmonella, listeriosis) 

11 Nutrition 
problems 

Under-nutrition Chronic dietary diseases 
(obesity, heart disease, diabetes) 

12 Nutrient issues Micronutrients Fat 
Sugar 

13 Food-insecure ‘Peasants’ Urban and rural poor 
14 Main sources of 

national food 
shocks 

Poor rainfall and other 
production shocks 

International price and other 
trade problems 

15 Main sources of 
household food 
shocks 

Poor rainfall and other 
production shocks 

Income shocks causing food 
poverty 

16 Remedies for 
household food 
shortage 

Safety nets, food-based relief Social protection, income 
transfers 

17 Fora for food 
policy 

Ministries of agriculture, 
relief/rehabilitation, health 

Ministries of trade and industry, 
consumer affairs 
Food activist groups, NGOs 

18 Focus of food 
policy 

Agricultural technology, 
parastatal reform, 
supplementary feeding, food for 
work 

Competition and rent-seeking in 
the value chain, industrial 
structure in the retail sector, 
futures markets, waste 
management, advertising, 
health education, food safety 

19 Key international 
institutions 

FAO, WFP, UNICEF, WHO, 
CGIAR 

FAO, UNIDO, ILO, WHO, 
WTO 
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MAKE FOOD SECURITY A PRIORITY POLICY 
 
 
 
 
CREATE AN ENABLING ENVIRONMENT 
(monitoring, preparation, early-warnings, responsiveness) 

               FOOD 
                    SECURITY 
               PLANNING 
BUILD A RESILIENT NATIONAL SYSTEM 

- assessment of the risk of food shortages 
- assessment of acceptable short-term malnutrition 
- prioritize local production efficiencies 
- reduce underlying risks 
- support food security research 

 
ONGOING FOOD SECURITY OPERATIONS 

- binding contracts with food surplus nations 
- managed grain reserve storage facilities 
- domestic production stimulus 
- domestic programs self-sufficiency stimulus 
- exclude global free market when food insecure 

 
!
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Diagram 7: Enabling the Environment for Resilient Livelihoods
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1) Legal and Policy Frameworks on Disaster Risk Reduction for Food and Nutrition Security 
Ensure national legislation on DRR addresses livelihoods and food security 
(agriculture, livestock, fisheries and aquaculture, forestry and natural resource 
management);
Include FNS in national DRR/M strategy and action plans;
Integrate DRR into agricultural and rural development policies;
Integrate DRR into poverty reduction strategies linked to agriculture, fisheries/
aquaculture, forestry and natural resource management;
Ensure that environmental and natural resource management laws and disaster 
reduction strategies are mutually supportive;
Integrate DRR for FNS into landscape management policies, both rural and 
urban;
Mainstream pastoral risk management into national agricultural and development 
policies and strategies;
Regulatory frameworks for national emergency preparedness and response to 
aquatic animal disease outbreaks;
National and/or regional aquatic biosecurity frameworks;
Promote adoption of the Voluntary Guidelines on the Responsible Governance 
of Tenure of Land, Fisheries and Forests;
Develop national plans for the fisheries/aquaculture sector, in line with Code 
of Conduct for Responsible Fisheries;
Support laws and regulations for the design, construction and equipment of 
safe boats and risk-free agricultural infrastructure;
Develop national action plans for integrated fire management based on the Fire 
Management Voluntary Guidelines.
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6 RESILIENT LIVELIHOODS

CLIMATE CHANGE AND DISASTER RISKS

Climate change will have profound and far-reaching effects on the environment, 
ecosystems, natural resources, economy and human life. In relation specifically to 
disaster risks, climate change is expected to result in more frequent and intensive 
climate-related hazards. It will magnify existing patterns of disaster risk and present 
scenarios that surpass the existing capacity of the humanitarian and development 
communities.

The Fourth Assessment Report of the Intergovernmental Panel on Climate Change 
indicates that climate change is likely to alter risk patterns in several ways9:

Increase the frequency and intensity, reduce the predictability and change the 
spatial distribution of extreme climatic hazards, such as temperature extremes, 
floods and droughts, heat waves, wild-land fires and storms, with a range of 
effects in different regions. Some impacts will occur in regions with no history of 
a given hazard.

Increase the risk and vulnerability of particular social groups and economic sectors 
as existing vulnerabilities are compounded by climate change-related processes, 
such as sea level rise, glacier melt and ecosystem stress and degradation of natural 
resources. The increase in vulnerability will vary by region: regions dependent on 
subsistence agriculture may be affected by food and water shortages; small island 
developing states and coastal zones will experience a rise in sea level; regions 
depending on water from glacier melt for agriculture and human consumption 
could experience water shortages.

Diagram 1: Climate Change and Disaster Risks

Climatic hazards which typically impact  
all regions to varying degrees, such as 
drought, floods, hurricanes / cyclones, 
storm surge, wild fires, and heat waves. 

Climate change will increase the frequency and intensity of 
climatic hazards, and reduce  their predictability .  It will also 
change the spatial distribution of these, including some 
impacts likely in regions with no history of a given hazard. 

Climate change will increase the risks facing particular groups and 
sectors,  such as in small island developing states and coastal zones 
due to sea level rise and in regions depending on water from glacier 
melt for agriculture and human consumption. It will also increase the 
vulnerability of regions dependent on subsistence agriculture.  

Need to scale-up 
actions , both to 
reduce risk and to 
adapt to climate 
change. 

9  Disaster Risk Reduction: Global Review 2007. United Nations International Strategy for Disaster Reduction.
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*)-"-!'&*'&",&'!'(*)0&"!)"0,/.'1"<8,&*-+"(%&,&"!'"R!-&'.,&*-"6'&"
/5" #*,!&(!&'" /5" 3*!H&D" /!8" '&&-" *)-" 7,*''!0*" 0,/.'" (%*(" *,&"
,&'!'(*)(" (/" 0%&R!)?" !)'&0('1" @!/N5/,(!5!0*(!/)" /5" )6(,!&)('"
-&5!0!&)(" !)" #68)&,*78&" %63*)" -!&('" !'" (%&" )&4(" '(&.D" !)" '60%"
.,/-60('" *'" \E/8-&)" I!0&]" R!(%" !('" *--&-" 5*0!8!(+" (/" .,/-60&"
d!(*3!)" <D" /)&" /5" (%&" R/,8-]'" 3*Q/," 3!0,/)6(,!&)(" -&5!0!&)0!&'"
*''/0!*(&-" R!(%" '!?)!5!0*)(" %&*8(%" &55&0('1:X;" S(%&," !33!)&)("
(&0%)/8/?!&'" /5" ?&)&(!0" 3/-!5!0*(!/)" !)086-&9" .*(%/?&)" *)-"
'60A!)?" !)'&0(" ,&'!'(*)0&D" !3.,/#&-" .,/0&''!)?" *)-" '(/,*?&"
*7!8!(+D" *)-" -,/6?%(" ,&'!'(*)0&1" @&+/)-" (%&" 5/,&'&&*78&" 56(6,&D"
*)(!0!.*(&-" (&0%)/8/?!&'" !)086-&" '60%" 5//-N'&06,!(+" ?,*!8'" *'"
'*8!)!(+" (/8&,*)0&D" &)%*)0&-" )!(,/?&)" 6'&D" %!?%" (&3.&,*(6,&"
(/8&,*)0&"*)-"&#&)"&)%*)0&-".%/(/'+)(%&(!0"&55!0!&)0+1:Xa"
"
E&)&(!0" 3/-!5!0*(!/)" !'" /)8+" /)&" /5" 3*)+" (&0%)/8/?!&'" /5"
*?,!068(6,*8",&'&*,0%"(%*("'&,#&'"5//-"'&06,!(+"*)-"!'"3&)(!/)&-"
%&,&" (/" %!?%8!?%(" !(" *'" *" 0/)(!)663"R!(%" (%&" !)(&)'!#&" 7,&&-!)?"
R/,A" (%*(" %*'" .,/-60&-" (%&" 5//-" 0/)'63&-" *0,/''" *88" )*(!/)'"
(/-*+1"$%*(".*'("!)(&)'!#&"7,&&-!)?"%*'".,/-60&-"0,/.'"*-*.(&-"
(/")&R"&)#!,/)3&)('D"!)086-!)?"%!?%&,"(&3.&,*(6,&'D"R&((&,"*)-"
-,!&,"0/)-!(!/)'"*)-",&'!8!&)0&"(/"08!3*(&"#*,!*7!8!(+1"$%!'"3&*)'"
(%*(" 0,/.'"%*#&"7&&)"*-*.(&-" (/" (%&" (%,&&"3*Q/," &55&0('"/5".*'("
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08!3*(&" 0%*)?&'1" >/)(!)6&-"7,&&-!)?"R/,AD" 6'!)?" (%&")&R" (//8'"
/5"?&)&(!0"3/-!5!0*(!/)D" !'")/R"*00&8&,*(!)?"(%&",*(&"/5"*-*.(!/)"
(/" )&R" 08!3*(&'1" J(" !'" ,&8*(&-" (/" '6'(*!)*7!8!(+" 7+" 3*A!)?"
'6'(*!)*7!8!(+" *" 7,&&-!)?" /7Q&0(!#&D" *)-" %&)0&" ,&?68*(!/)"R/68-"
8/?!0*88+" (*A&" (%*(" 5/,3" 3/,&" (%*)" .,&#&)(!)?" ,&'&*,0%" /,"
,&'(,!0(!)?"(%&",&8&*'&"/5"08!3*(&N0%*)?&N*-*.(&-"5//-"0,/.'1"
"
$%&'&"*,&"?,&*("0%*88&)?&'"(/"?/#&,)3&)('"'67Q&0("(/"8/77+D"*'"!)"
'/3&" U&'(&,)" -&3/0,*0!&'D" /," '67Q&0(" (/" -/3!)*)0&" 7+" /(%&,"
)*(!/)'" R%&,&" 8/77!&'" 08/'&" /55" 3*,A&('" *)-" -&#&8/.3&)("
*''!'(*)0&D"'60%"*'"*!-"(/"<5,!0*)"0/6)(,!&'"R!(%"EF"0,/.'"%*#!)?"
7&&)" !)(&,,6.(&-" 7+" *)(!NEF" 8/77!&'1:X_" J)" *--!(!/)" (/" 3/,*8"
T6&'(!/)'D" (%&" ,/8&'" /5" '/#&,&!?)" ?/#&,)*)0&" *)-" 5/,&!?)" *!-"
(%&3'&8#&'"'%/68-"7&"T6&,!&-"!)"(%&'&"0!,063'(*)0&'1"
.
.
Q%&.Z%M(7$+($,.K((,-.,6(.360''($*(.
.
C,/3" *" U&'(&,)" .&,'.&0(!#&" !(" !'" )/,3*8" (/" *''63&" (%*("
?/#&,)3&)(" !'" 0/3.,!'&-" /5" *" .*,8!*3&)(" g8&?!'8*(6,&hD" *)"
&4&06(!#&" 5/," !3.8&3&)(*(!/)"/5" 8&?!'8*(!/)" *)-" *)" !)-&.&)-&)("
Q6-!0!*,+"(%*("&)5/,0&'"(%&"8*R'"*)-"*8'/"&)'6,&'"(%*(".*,8!*3&)("
*)-"&4&06(!#&"*0("R!(%!)"(%&!,"./R&,'1"@6("(%!'"!'")/(")&0&''*,!8+"
(%&" 0*'&" !)" 5//-N!)'&06,&" )*(!/)'1" $%&" ,&'./)'&" (%*(" ?//-"
?/#&,)*)0&"5/,"*)/(%&,")*(!/)",&T6!,&'"*-/.(!/)"/5"*"-&3/0,*(!0"
'+'(&3" ,&'&378!)?" /6,'" 3*+" 7&" 6),&*8!'(!0D" 76(" !(" 0*)" '&,#&" *"
.6,./'&1" J(" 0*)" 5/,0&"360%" 6))&0&''*,+" -!'06''!/)" *7/6(" ?//-"
?/#&,)*)0&"7*0A"(/"*0A)/R8&-?&3&)("/5"(%&",/8&"/5"?/#&,)3&)("
7&!)?" (%&" .,/(&0(!/)" *)-D" R%&,&" ./''!78&D" (%&" &)%*)0&3&)(" /5"
(%&!,".&/.8&']"*7!8!(+"(/"8!#&"5685!88!)?"8!#&'1"[&5!)&-"!)"(%&'&"7*'!0"
(&,3'" f" &4.,&''&-" 3/'(" &8/T6&)(8+" !)" (%&" e2" [&08*,*(!/)" /5"
J)-&.&)-&)0&" *'" (%&" !)*8!&)*78&" ,!?%(" \(/" 8!5&D" 8!7&,(+" *)-" (%&"
.6,'6!("/5"%*..!)&'']"f" (%&" 5!,'(",/8&"/5"?/#&,)3&)(" !'" (/"&)'6,&"
(%*(" .&/.8&" %*#&" (%&" &''&)(!*8'" /5" 8!5&D" (%&" 5!,'(" /5" R%!0%" !'"
'&06,!(+"/#&,"(%&!,"5//-1"
.
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$%&"0%*88&)?&"/5"'&06,!)?"5//-"5/,"*")*(!/)"!'")/("6'6*88+"*"5/06'"
/5"?/#&,)3&)("!)"R&*8(%+")*(!/)'"5/,"(%&"'!3.8&",&*'/)'"(%*(B"g!h"
!(" *..&*,'" (/" 7&" 6))&0&''*,+" &40&.(" 5/," 3*,?!)*8!H&-" .&,'/)'D"
*)-" g!!h" (%&" (+.&'" /5" -&3/0,*0!&'" *-/.(&-" !)" 3/'(" R&*8(%+"
)*(!/)'" &)0/6,*?&" ,&*0(!#&" ,*(%&," (%*)" #!'!/)*,+" *0(!/)'" 7+"
?/#&,)3&)(1" J)" 5//-N!)'&06,&")*(!/)'D"'60%"?/#&,)*)0&"'+'(&3'"
0*)" ,*.!-8+" 5*!8" R%&)" -!'&)5,*)0%!'&-" ?,/6.'" &4.,&''" (%&!,"
-!''*(!'5*0(!/)"(%,/6?%"#!/8&)0&D"'60%"*'"(%&"5//-"!)'&06,!(+",!/('"
?,*.%&-" !)" *)" &*,8!&," C!?6,&1" $%&" ,/8&" /5" ?/#&,)3&)(" !)" 5//-N
!)'&06,&" )*(!/)'" !'" (/" .8*)" 5/," '6'(*!)*78&" 3&*)'" /5" '&06,!)?"
7*'!0" 5//-" '6..8+" 5/," !('" .&/.8&1" J)" .,*0(!0*8" (&,3'D" !(" !'" 5//-"
'&06,!(+".8*))!)?"(%*("!'"(%&"0%*88&)?&1"
"
<00&.(!)?" (%&" ,/8&" /5" .8*))!)?" 5/," 5//-" '&06,!(+" !)" *" 5//-N
!)'&06,&" )*(!/)" ,&T6!,&'" *0(!/)'" (%*(" 0/)(!)6&" (/" 7&" Q6-?&-" 7+"
R&*8(%!&," )*(!/)'" *'" &0/)/3!0*88+" !)&55!0!&)(" *(" 7&'(D" *)-"
/(%&,R!'&" *'" 0/6)(&," (/" ?8/7*8" !)(&,&'('1" I*(%&," (%*)" 6'&" (%&!,"
-/3!)*)0&" (/" !)'!'(" /)" R%*(" (%&+" '&&" *'" 3/,&" &0/)/3!0*88+"
&55!0!&)(" *0(!/)'D" !(" 7&%//#&'" R&*8(%+" )*(!/)'" (/" ,&'.&0(" /(%&,"
)*(!/)']" '/#&,&!?)(+D" 5/," (%*(" !'" *8'/" *)" !)(&,)*(!/)*88+" *?,&&-"
,/8&" /5" ?/#&,)*)0&1" J)" *)+" 0*'&D" '60%" *''63&-" &0/)/3!0"
!)&55!0!&)0+" !'" 5,/3" .*,(!*8" *)*8+'&'" (%*(" #*86&" 8!#&'" !)" .//,"
)*(!/)'"7&8/R"(%/'&"!)",!0%")*(!/)'1"$%!'"!'"R%*("*)+"'6??&'(!/)"
(%*("!)0,&*'&'"(%&",!'A"/5"'(*,#*(!/)"!)"*)+"'!(6*(!/)"3&*)'1"
"
c4.,&''&-"*'"*"%!&,*,0%+"/5"?/#&,)3&)(",&'./)'!7!8!(!&'"*'"!)"(%&"
5/88/R!)?"C!?6,&D"'&06,!)?"(%&"5//-"7*'&"5/,"(%&"./.68*(!/)"5/,3'"
(%&" 5/6)-*(!/)" /)" R%!0%" (%&" *0(!/)'" /5" 5685!88!)?" /(%&,"
,&'./)'!7!8!(!&'" 0*)" 7&" 76!8(D" 7&?!))!)?" R!(%" (%&" ?/#&,)*)0&"
'(,60(6,&'")&0&''*,+"5/,"'(*78&"&0/)/3!0"-&#&8/.3&)(1"<5(&,"(%*("
'/0!*8".,/?,*3'"0*)"7&",&8!*78+".8*))&-1"$%!'"%!&,*,0%+"!)-!0*(&'"
(%&"!)*-#!'*7!8!(+"/5"*((&3.(!)?"5//-"'&06,!(+"*'"*"0/3./)&)("/5"
?&)&,*8"'/0!*8"/,"&0/)/3!0"-&#&8/.3&)(".,/?,*3'1"
"
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"
"
E/#&,)3&)('"/5"5//-N!)'&06,&"*)-".//,")*(!/)'"(%*("*00&.("(%&!,"
,/8&" (/" 5&&-" (%&!," /R)".&/.8&" *'" *" .,!/,!(+" %*#&" 5/88/R&-" '/3&"
0/33/)" .*(%'D" /5" R%!0%" .8*))!)?" !'" (%&" .,!3*,+" *0(!/)1" <'"
-&'0,!7&-"&*,8!&,"(%!'"5/88/R'"'(&.'"/59"*''&''!)?"(%&",!'A"/5"5//-"
'%/,(*?&'B" -&(&,3!)!)?" *00&.(*78&" 8&#&8'" /5" '%/,(N(&,3"
3*8)6(,!(!/)B" '(!368*(!)?" 8/0*8" .,/-60(!/)" &55!0!&)0!&'D" *)-"
0/#&,!)?" ,!'A'" 7+" '60%" 3&0%*)!'3'" *'" 5!,3" 5/,R*,-" 0/)(,*0('D"
?,*!)" '(/,*?&D" ,&'&*,0%D" &)%*)0&-" 8/0*8" .,/-60(!/)" *)-" '&85N
'655!0!&)0+D" *)-" 8!3!(!)?" 5,&&" !)(&,)*(!/)*8" (,*-&" !)" 5//-" (/")/)N
&''&)(!*8"5//-".,/-60('1"
"
J5"/)&"!(&3"!'"'&8&0(&-"5,/3"(%!'"8!'("*'"*)"!)-!0*(/,"/5"(%&",&*'/)"
(%&" R/,8-" %*'" 3/#&-" 7*0AR*,-'" !)" (%!'" 5!&8-D" !(" !'" (%&" '(6-!&-"
!?)/,*)0&" /5" (%&" 7&)&5!('" /5" .*'(" ?/#&,)3&)(" ,&'&*,0%"

!"#$%$&'()*+),*-#$./#.0)$#12*.23"4"0"#2)
)
)
)
)
)
)
)
)
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0/)(,!76(!/)'" (/" ,&-60&" 5//-" '6..8+" ,!'A'1" >/)(!)6&-" 'T6&&H!)?"
/5" '60%" 56)-!)?" /#&," *(" 8&*'(" (%&" .*'(" (R/" -&0*-&'" %*'" )/("
*55&0(&-" 5//-" '&06,!(+" !)" R&*8(%+" 5//-" '6,.86'" )*(!/)'" -!,&0(8+D"
76("!("%*'",&#&,'&-"(%&"/)0&"'6'(*!)&-",!'&"!)"0,/."+!&8-'"5,/3"(%&"
E,&&)"I&#/86(!/)"/5"(%&":`aXN_X'"(%*("R*'"0/,,&8*(&-"(/"/#&,*88"
*?,!068(6,*8" Ip[" !)#&'(3&)(1:Xb" [&.&)-&)0&" /)" 0/)(!)6&-"
*?,!068(6,*8" ,&'&*,0%" 5/," '6'(*!)*7!8!(+" /5" 5//-" '&06,!(+" !'" *"
'!3.8&"3&*)'"/5"-&5!)!)?"(%&"%6?&"0%*88&)?&"(%*("?/#&,)3&)('"!)"
5//-N!)'&06,&" )*(!/)'" %*#&" !)" 5685!88!)?" (%&!," ,/8&1" $%&" ,/8&" /5"
?/#&,)3&)('" !)" R&*8(%+" )*(!/)'" !'" (/" '6../,(" (%/'&" 5//-N
!)'&06,&" ?/#&,)3&)('D" )/(" (/" &)0/6,*?&" (%&3" !)(/"./8!0!&'" (%*("
8&*-" (/" (%&!," .&/.8&" 7&!)?" *(" ,!'A" /5"3*8)6(,!(!/)" /," '(*,#*(!/)1"
$%&" 0,!(!0*8!(+" /5" ,&'&*,0%" *)-" !('" 8!)A" (/" '6'(*!)*7!8!(+" !)" 5//-"
'&06,!(+"!'"-&'0,!7&-"!)"(%&"5/88/R!)?"C!?6,&1:X`""
"

"
"
$%&" C!?6,&" !'" .,&'&)(&-" !)" (%&" '*3&" -!'*'(&," ,!'A" ,&-60(!/)"
5,*3&R/,A"6'&-"&*,8!&," !)" (%!'"&''*+1">,/."*)-"*)!3*8"7,&&-!)?"
*)-" 3*)*?&3&)(" ,&'&*,0%" *,&" /,!&)(&-" (/" '6'(*!)&-" 5//-"
.,/-60(!/)1" 26'(*!)*78&" ,&'/6,0&"3*)*?&3&)(" !)" (%!'" 0/)(&4(" !'"
/,!&)(&-" (/" (%*(" '6'(*!)&-" 5//-" .,/-60(!/)" /7Q&0(!#&D" )/(" (/" *"
5*)0!568" /7Q&0(!#&" /5" *)" 6)0%*)?&-" )*(6,*8" &)#!,/)3&)(1" U!(%"
'60%" *)" *..,/*0%D" (%&" \&)#!,/)3&)(*8" -,!#&,'" /5" ,!'A]" '60%" *'"
-&5/,&'(*(!/)D" '/!8" -&?,*-*(!/)" *)-" R*(&," '0*,0!(+" 7&0/3&"
'67Q&0('"/5"'6'(*!)*78&" 5//-".,/-60(!/)",&'&*,0%1"$%!'" !)0,&*'&'"

!
!
!"#$%"&'()*+*' ' ' ()*+'(,-$.,%*' ' ' /01)%203,0#"&'4%)1,%*'
'
!
!!!!!"#$%&'(! ! ! !!!!!!!)(#*++,#*+-+(./(!0#**1+! ! ! ! 2#$+-$/!
!!!!3456$/*+! ! ! !!!!!!!!7./.&*8*/(!5'./&*+! ! ! !!!!!!!!"*9$#*+(.(-$/!
!!!!!!:6$$1+! ! ! ! !!!!;-$+*5%#-(4!! ! ! !!!!!!!!!!).6-/-<.(-$/!
2.#('=%.>*+! ! ! ! !3$/+*#?*1!9**1! ! ! !!!!!!!3$.+(.6!1*56-/*!
!!!@+%/.8-+! ! ! !!!!!!!!!!!!!!A.(*#!'.#?*+(-/&! ! ! !!!!!!!!!)5.#5*!B.(*#!
!!C$65./$*+! ! ! ! !!!!D*?*&*(.(-$/! ! ! !!!!!!E%(#-*/(!1*56-/*!
! ! ! !
! ! !!!!!!!!!5$)&-'(,*)&),0.,'!"(,-%,**'4%)1,%*'
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,&'!8!&)0&" /5" (%&" '+'(&3" (/"3*Q/," '%/0A'" 5,/3")*(6,*8" -!'*'(&,'"
'60%"*'"-,/6?%("*)-"58//-'1"
"
"
!$-&(7=$*.,6(.a5(-,=%$.
.
C//-" '&06,!(+" %*'" ,&0&)(8+" 7&0/3&" *" 3*Q/," !)(&,&'(" /5" (%&"
!)(&,)*(!/)*8" -&#&8/.3&)(" 5,*(&,)!(+1" <" 'A&.(!0" 3!?%(" '6??&'("
(%*(" (%!'" !'" '!3.8+"*",&58&0(!/)"/5" (%&!,")&?8&0("/5" (%&"'67Q&0(" 5/,"
(//"8/)?1"C,/3"(%&".,&0&-!)?"-!'06''!/)"!("'%/68-"7&"08&*,"(%*("J"
0/)'!-&," (%*(" !(" !'" )/(" '!3.8+" )&?8&0(" 76(" *0(!/)'" (%*(" R/,A"
*?*!)'(" ,&*8" 5//-" '&06,!(+" (%*(" %*#&" '(!368*(&-" (%!'" (/A&)"
,&#!'!/)"/5".*'("./8!0!&'1"=,/'&8+(!H!)?" 5,&&" (,*-&"*'" (%&"'/86(!/)"
%*'"*--&-"(/"(%&",!'A"/5"!)'&06,!(+"*)-"-/R)?,*-&-"(%&"&''&)(!*8"
,/8&"/5")*(!/)*8".8*))!)?"5/,"5//-"'&06,!(+1"=,/-60('"'&8-/3"58/R"
(/"R%&,&"(%&+"*,&")&&-&-"6)8&''"(%*("-&3*)-"!'"*00/3.*)!&-"7+"
.6,0%*'!)?"./R&,B"*)-"R%&)"(%&".,/-60("!'"5//-"(%&"'!(6*(!/)"!'"
&#&)" 8&''" '6,&" *)-" 3/,&" 0,!(!0*8" (%*)" R%&)" !(" !'" )/)N&''&)(!*8"
.,/-60('1" $%!'" !'"R%&,&" '60%" (&,3'" *'" .,/(&0(!/)!'3" *)-" (,*-&"
7*,,!&,'"8/'&"(%&!,".&Q/,*(!#&"!)58&0(!/)"*)-"7&0/3&"'/6)-"./8!0+"
5/,"3/,*8"*0(!/)1"260%".8*))!)?"!'")/("*?*!)'("5,&&"(,*-&D"!)"5*0("!("
*88/R'" !(" (/" /006," f" 5/," 5,&&" (,*-&" ,&T6!,&'" '(*7!8!(+" *)-" 8*0A" /5"
0/)58!0(D" )&!(%&," /5" R%!0%" 0*)" &4!'(" !5" /)&]'" )&!?%7/6,'" *,&"
'(*,#!)?1"U&'(&,)"./8!0+"3/-&8'"7*'&-"/)"'6,.86'" 5//-D"/,"&#&)"
/)"5//-"&4./,('"*'"*"3*Q/,"0/3./)&)("/5")*(!/)*8"!)0/3&"'60%"*'"
!)" V&R" n&*8*)-" *)-" <6'(,*8!*D" )*(6,*88+" 5*#/6," 5,&&" (,*-&" 5/,"
(%&!,"/R)"7&)&5!(1"<)"&)(!,&8+"-!55&,&)("*..,/*0%"!'")&&-&-"5/,"*"
0/6)(,+"(%*("0*))/(",&8!*78+"5&&-"!('".&/.8&1""
"
$%!'" !'" (%&" /#&,,!-!)?" ,/8&" /5" ?/#&,)3&)(" !)" 5//-N!)'&06,&"
0/6)(,!&'" f" (/" .8*)" 5/," 5//-" '&06,!(+1" J(" *8'/" -&5!)&'" *" ,/8&" /5"
?/#&,)3&)(" !)" R&*8(%+" )*(!/)'" (/" *''!'(" '60%" 5//-" '&06,!(+"
.8*))!)?D",*(%&,"(%*)"'&&A!)?"(/"(6,)"5//-N!)'&06,&")*(!/)'" !)(/"
-&.&)-&)("06'(/3&,'"/5"R&*8(%+")*(!/)"5//-"&4./,('1"$%!'"!'")/("
*)(!N*?,!76'!)&''" /," *)(!N(,*-&D" !(" 3*A&'" ?//-" &0/)/3!0" '&)'&1"
$%&" 5//-N!)'&06,&" )*(!/)" 3*!)(*!)&-" !)" *" '(*78&" '(*(&" 0*)"
7&0/3&"*"06'(/3&,"*)-l/,"-&#&8/."/(%&,"!)-6'(,!&'"f"76("!5"!("!'"
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./8!(!0*88+" 6)'(*78&D" (,*-&" !'" !)(&,,6.(&-" *)-" &3!?,*(!/)"
(%,&*(&)'"/(%&,")*(!/)'1""
"
$%&" /(%&," !''6&'" -!'06''&-" !)" (%!'" &''*+" f" '6'(*!)*7!8!(+" *)-"
08!3*(&"0%*)?&"f"*,&"0/)(*!)&-"R!(%!)"(%&"0&)(,*8"(&)&("(%*("5//-"
'&06,!(+" .8*))!)?" !'" (%&" .,!3*,+" ,/8&" /5" ?/#&,)3&)(" !)" 5//-N
!)'&06,&")*(!/)'1" J(" !'"*"?8/7*8" !''6&"7&0*6'&"5//-"!)'&06,!(+"%*'"
?8/7*8"0/)'&T6&)0&'D"76("!('"'/86(!/)"!'"*")*(!/)*8"/)&"f"(%&"Q/7"/5"
&*0%"'/#&,&!?)"?/#&,)3&)(1""
"
$%&"!3.8!0*(!/)"/5"'60%"*"0/)086'!/)"!'"(%*("'&&A!)?"/)&"'/86(!/)"
(/"5!("*88"0*'&'"!'"56(!8&"*)-"(%*("(%&"'!(6*(!/)",&T6!,&'"*R*,&)&''"
(%*(" ./8!0!&'"R!88" -!55&,D" *((!(6-&'" (/" '6'(*!)*7!8!(+"R!88" #*,+" *)-"
&#&)" (/8&,*)0&'" /5"3*8)6(,!(!/)"R!88" )/(" 7&" (%&" '*3&" *0,/''" *88"
Q6,!'-!0(!/)'1" <?,!068(6,*8" ,&'&*,0%" /)" (%&" /(%&," %*)-" %*'" ?,&*("
&0/)/3!&'" /5" '0*8&" *0,/''" '!3!8*," 08!3*(!0" ,&?!/)'D" .,/-60&'"
&4(,&3&8+" %!?%" ,*(&'" /5" &0/)/3!0" ,&(6,)" 0/3.*,&-" (/" /(%&,"
'&0(/,'" *)-" %*'" *" 7*'!'" 5/," !)#&'(3&)(D" *87&!(" !)" )&&-" /5"
,&5,&'%!)?1""
"
U&'(&,)" )*(!/)" &4.&,!&)0&" !'" ,&8&#*)(" !)" (&,3'" /5" !('" .*'("
'600&''&'" 5,/3" .8*))&-" -&#&8/.3&)(1" J5" *!-" R*'" /7Q&0(!#&8+"
*88/0*(&-D" /)&" 3!?%(" &4.&0(" (%*(" !(" R/68-" 5!,'(" 7&" *88/0*(&-" (/"
'60%"5//-"'&06,!(+")&&-'"*'B".8*))!)?"5/,"*"3&*'6,&"/5"5//-"'&85N
'655!0!&)0+D" 3*)*?!)?" 5//-" '(/,*?&'D" &)'6,!)?" 5!,3" '6..8+"
0/)(,*0('" /5" (%&" 3/'(" 7*'!0" ?,*!)'l'(*.8&'" *)-" 0/)(!)6/6'"
.*,(!0!.*(!/)" !)" ?8/7*8" *?,!068(6,*8" ,&'&*,0%D" &'.&0!*88+" !)"
3*,?!)*8",&?!/)'1"$%&",&'./)'!7!8!(+"/5"?/#&,)3&)("!)"(%!'"0*'&"!'"
(/"5/06'"!)(&,)*(!/)*8"*!-"/)"5!,'(".,!/,!(!&'"!)'(&*-"/5"!-&/8/?!0*8"
/7Q&0(!#&'1" $%!'" !'" )/" -/67(" *)" 6)./.68*," 0/)086'!/)D" 76(" /)&"
-&,!#&-" 5,/3" !)(&,)*(!/)*8" -&#&8/.3&)(]'" /R)" &4.&,!&)0&" *)-"
5,/3"/6,"3!88&))!*N/8-"A)/R8&-?&"/5"(%&"6).,&-!0(*78&"*0(!/)'"/5"
-&'.&,*(&"%6)?,+"%63*)'"f"368(!.8!&-"(/-*+"7+"7!88!/)'1"
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3609,(7.<.
.
/60$#. L%5. 2%7. L%57. M=(&-. %$. ,6(. $((). 2%7. 2%%). -("57=,L.
9'0$$=$*. =$. "%5$,7=(-. ,60,. "0$$%,. 97%)5"(. ($%5*6. 2%%). 2%7.
,6(+-('M(-P. F,. 0''. -((+-. 9'05-=1'(. 15,. -57('L. =2. W(-,(7$.
$0,=%$-. 60M(. -%'M(). ,6=-. 97%1'(+. %2. 2%%). 0M0='01='=,L.
"($,57=(-. 0*%N. &6L. )%$8,. &(. O5-,. 5-(. %57. 0=). ,%. =$-=-,. ,60,.
%,6(7."%5$,7=(-.2%''%&.%57.+%)('S..
"
"
/6(.U5""(--.%2.,6(.W(-,.
"
$%&" 0/33/)" #!&R" /5" \/6," 3/-&8]" f" (%&" U&'(&,)" 3/-&8" f" /5"
-&#&8/.3&)(D" !3.*,(&-" &55&0(!#&8+" 7+" '0%//8'" /,!&)(&-" (/"
0,&*(!)?" ?//-" 56(6,&" .*(,!/('" 3*+" )/(" 7&" T6!(&" (,6&1" $%&"U&'("
(/-*+" &)Q/+'" ?,&*(" 5//-" '&06,!(+D" *)-" 0/)(*!)'" 0*.*0!(+" (/"
!)0,&*'&" 5//-".,/-60(!/)"&#&)" 56,(%&,D" *)-" !(" 0/)'!-&,'" !('" /R)"
)6(,!(!/)*8".,/78&3'"!)"'60%"(&,3'"*'"/7&'!(+D"768!3!*D"*)/,&4!*"
*)-" !?)/,*)0&1" C*3!)&" !'" )/("3&)(!/)&-" f" (%*(" !'" *" .,/78&3" /5"
(%&"(%!,-"R/,8-"(%*("R&"*,&"'/3&%/R"*7/#&"7+"#!,(6&"/5"'6.&,!/,"
A)/R8&-?&D" *7!8!(+" *)-" /,?*)!H*(!/)1" $%!'"U&'(&,)" '&85N!3*?&" !'"
.&,#*'!#&" *)-" !'" ,&!)5/,0&-" 7+" (%&" %!'(/,+" (%*(" R&" /55&," /6,"
0%!8-,&)" *)-" (%&" 3!--8&" 08*''&'" /5" (%&" ,&'(" /5" (%&" R/,8-1" J(" !'"
R/,(%"0/)'!-&,!)?"(%!'"#&,'!/)"/5"%!'(/,+"7,!&58+1"
"
$%&".*,(+" 8!)&",6)'" 8!A&"(%!'9"G(-,(9$.6/-,%98.+/*6,.<(.-/+3'/7/().
,%. 2. 3/",59(. %7. ,6(.G(-,. 2-. 2. "%$,/$52,/%$. 79%+. ,6(. *9(2,. J9("%?
R%+2$. "/0/'/B2,/%$-. ,62,. 27,(9. 2)%3,/$*. P69/-,/2$/,8. (S3(9/($"().
,6(. R($2/--2$"(. /$. %9. <(7%9(. ,6(. XYZZ-=. G/,6. ,6/-. 7'%&(9/$*. %7.
29,/-,/".2$).-"/($,/7/"."9(2,/0/,8:. ,6(.G(-,.<(*2$.)/-"%0(9/$*.%,6(9.
329,-.%7.,6(.*'%<(.2$)./$"/)($,2''8.(S32$)()./$,(9$2,/%$2'.,92)(.,%.
*($(92'. <($(7/,=. 4(2$&6/'(:. '(29$/$*. 2+%$*. ,6(. *($(92'.
3%35'2,/%$.*9(&.,69%5*6.,6(./$0($,/%$.%7.+(,2'.+%0(2<'(.,83(.2$).
&/)(-39(2). -"/($,/7/". "59/%-/,8. '():. /$. X[[\. ,%. 1"%,'2$)D-. ]2+(-.
G2,,.+2#/$*. ,6(. 7/9-,. -,(2+.($*/$(.(77/"/($,.($%5*6.,%.-5<-,/,5,(.
7%9. %,6(9. ($(9*8. -%59"(-=.G/,6. (77/"/($"/(-. 2$). %,6(9. /$$%02,/%$-.
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,69%5*6. ,6(. (29'8. X\ZZ-:. ,6(. ,(S,/'(. /$)5-,98. 2$). +(,2''59*/"2'.
2)02$"(-. 5$3/$$(). *9(2,. /$"9(2-(-. /$.&(2',6. 7%9. -%+(. ^59%3(2$.
$2,/%$-=. G/,6. ,6(-(. ,("6$%'%*/(-. 2$). /$,(9$2,/%$2'. /$0%'0(+($,-.
,69%5*6. "%'%$/(-:. ^59%3(. 2$). /$"9(2-/$*'8. ,6(. L(&.G%9'). 5$)(9.
,6(. -2+(. *($(92'. 5+<9(''2. %7. ,6(. CG(-,D:. (S,($)(). /,-. "5',592'.
/$7'5($"(.2$).6('3().%,6(9.$2,/%$-.($,(9.,6(./$)5-,9/2'.2*(=.!329,.
79%+. /$,(9953,/%$-.)59/$*.+2;%9.&29-:. ,6/-.*($(9%5-.2339%2"6. ,%.
-629/$*.,6(.<($(7/,-.%7./$)5-,9/2'/B2,/%$."%$,/$5()./$,%./,-.+%)(9$.
7%9+-. %7. /$,(9$2,/%$2'. )(0('%3+($,. 2--/-,2$"(. N. 2/)=. E$. 7%%).
39%)5",/%$. 2-. 7%9. %,6(9. /$)5-,9/(-:. ,6(. G(-,. 233'/(). (0(9?$(&.
/$)5-,9/2'. ,("6$%'%*/(-. ,62,. 2''%&(). 7%%). -593'5-(-. 2,. ,6(. -2+(.
,/+(.2-. 9('(2-/$*.3(2-2$,-. 79%+.)95)*(98. ,%.($;%8. ,6(.<($(7/,-.%7.
,6(.(0(9?9/"6(9.G(-,(9$."/0/'/B2,/%$-=.O(9/%)-.%7.629)-6/3.%""599().
<5,. &(9(. "%99(",(). ,69%5*6. ,6(. (0%'5,/%$. %7. +%)(9$. )(+%"92"8:.
&6/"6.<("2+(.2.759,6(9.<%%$.,62,.,6(.G(-,.-629().&/,6.,6(.&%9')=.
"
S5"0/6,'&D" (%!'"./((&-"%!'(/,+"f"'(+8!H&-" !)" (%&"-!*?,*3"f"0*)"7&"
-!'.6(&-" !)" *" %6)-,&-" R*+'D" 76(" !(" !'" .,/7*78+" *" 5*!,"
,&.,&'&)(*(!/)"/5"(%&"?&)&,*8".678!0]'"#!&R1"L&)0&"+/6,"T6&'(!/)"
*..&*,'" )/(" /)8+" 8/?!0*8D" 76(" *8'/" 5*!,1" <)-" (%*(" !'" (%&" .,/78&39"
(%&"R/,8-#!&R"!(",&58&0('"*,!'&'"5,/3"*"8/)?N&'(*78!'%&-"7!*'"(%*("
!'")/("8/?!0*8"*)-"*'"*"0/)'&T6&)0&"!'")/("5*!,1"
"

"
.

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

!
!

/012#!(1+%.&!
!
!

/&#2%332#$&!,!4#563'.%27!/&8076'%0#!
!
!
!

(9+70.2'%0#!2#5!:070#%;2'%0#!
!
!

($0#01%$!<&8&70+1&#'!!
!
!

=+.&25%#)!<&8&70+1&#'!>?.06)?!"%5!
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d0'0$"=$*.,6(.d=0-.
"
J)" %!'" -&(*!8&-" 7//AD" \S,!&)(*8!'3]D" 2*!-::X" 6'&'" 0/8/)!*8" @,!(!'%D"
C,&)0%"*)-"8*(&,"e2"*..,/*0%&'"(/",&?!/)'"5,/3"(%&"F!--8&"c*'("
(/" V/,(%&,)" <'!*" (/" -&3/)'(,*(&" (%&" /,!?!)'" /5" *)" 6)5/6)-&-"
U&'(&,)" '6.&,!/,!(+1" L&" .,/#!-&'" *" 6'&568" 3&*)'" /5" 0/,,&0(!)?"
(%&" !37*8*)0&" (%*(" '%/R'"R/,8-#!&R'" '60%" *'" (%/'&" /5" (%&" (!(8&"
T6&'(!/)"(/"7&"7*'&-"/)"&,,/)&/6'"*''63.(!/)'1"c''&)(!*88+D"(%&"
/,!?!)'"/5"3/-&,)"c*'(NU&'(",&8*(!/)'"-&,!#&"5,/3"(%&"c*'("7&!)?"
*" U&'(&,)" *0*-&3!0" !)#&)(!/)" (%*(" '&(" (%&" 7/6)-*,!&'" 5/,"
U&'(&,)" !)#/8#&3&)(" *)-" .,&086-&-" /7Q&0(!#&" 6)-&,'(*)-!)?"
*)-",&'.&0("/5"/(%&,"068(6,&'1"20%//8'"/5"/,!&)(*8"'(6-!&'"*)-"(%&"
8!A&" &'(*78!'%&-" !)" 0/8/)!*8" ./R&,'" *-/.(&-" *" T6*'!N'0!&)(!5!0"
*..,/*0%" (/" ,&'&*,0%" (%*(" 3*-&" (%&!," /6(.6('" '&&3" /7Q&0(!#&"
R%&)" (%&" 7*'!'" /5" (%&!," 0/3.*,!'/)'" R&,&" 3/,&" *A!)" (/" '(,*R"
3&)" *)-" '(,*R" 068(6,&'" /5" (%&!," /R)" !)#&)(!/)" (%*)" (/" ,&*8"
<'!*)'1""
"
2*!-" )/(&'9" \<" 5!&8-" 8!A&" S,!&)(*8!'3" %*'" *" 06368*(!#&" *)-"
0/,./,*(&" !-&)(!(+D" /)&" (%*(" !'" .*,(!068*,8+" '(,/)?" ?!#&)" !('"
*''/0!*(!/)'" R!(%" (,*-!(!/)*8" 8&*,)!)?" g(%&" 08*''!0'D" (%&" @!78&D"
.%!8/8/?+hD".678!0" !)'(!(6(!/)'"g?/#&,)3&)('D" (,*-!)?"0/3.*)!&'D"
?&/?,*.%!0*8"'/0!&(!&'D"6)!#&,'!(!&'hD"*)-"?&)&,!0*88+"-&(&,3!)&-"
R,!(!)?" g(,*#&8" 7//A'D" 7//A'" /5" &4.8/,*(!/)D" 5*)(*'+D" &4/(!0"
-&'0,!.(!/)h1" $%&" ,&'68(" 5/," S,!&)(*8!'3" %*'" 7&&)" *" '/,(" /5"
0/)'&)'6'9" 0&,(*!)" (%!)?'D" 0&,(*!)" (+.&'" /5" '(*(&3&)(D" 0&,(*!)"
(+.&'" /5" R/,A" %*#&" '&&3&-" 5/," (%&" S,!&)(*8!'(" 0/,,&0(1" L&" %*'"
76!8(" %!'" R/,A" *)-" ,&'&*,0%" 6./)" (%&3D" *)-" (%&+" !)" (6,)" %*#&"
.,&''&-" %*,-" 6./)" )&R" R,!(&,'" *)-" '0%/8*,'1" S,!&)(*8!'3" 0*)"
(%6'" 7&" ,&?*,-&-" *'" *" 3*))&," /5" ,&?68*,!H&-" g/," S,!&)(*8!H&-h"
R,!(!)?D" #!'!/)D" *)-" '(6-+D" -/3!)*(&-" 7+" !3.&,*(!#&'D"
.&,'.&0(!#&'D" *)-" !-&/8/?!0*8" 7!*'&'" /'(&)'!78+" '6!(&-" (/" (%&"
S,!&)(1" $%&" S,!&)(" !'" (*6?%(D" ,&'&*,0%&-D" *-3!)!'(&,&-D" *)-"
.,/)/6)0&-"6./)"!)"0&,(*!)"-!'0,&(&"R*+'1]:::"
"
$%&"5/88/R!)?"-!*?,*3"!886'(,*(&'"(%&"R*+"!)"R%!0%"*"5*8'&"7&8!&5"
!)"(%&"U&'("%*'"7&&)",&!)5/,0&-"7+"'67Q&0(!#&"7!*'D"*00/,-!)?"(/"
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2*!-]'"?&)&,*8"(%&'!'1"@&?!))!)?"5,/3"(%&"(/."/5"(%&"-!*?,*3D"(%&"
)*(6,&"/5"!)-!#!-6*8"<'!*)"068(6,&'"!'"5!8(&,&-"7+"(%&".&,0&.(!/)'"
/5" /7'&,#&,'" 5,/3" *)/(%&," 068(6,&" *)-" '6..8&3&)(&-" 7+"
.,&Q6-!0&'D" /(%&," ,&0&!#&-" 7!*'&'" *)-" !?)/,*)0&" (/" .,/-60&" *"
7&8!&5" *7/6(" <'!*)" 068(6,&'1" $%!'" 7&8!&5" (%&)" 7&0/3&'" (%&"
7&)0%3*,A"*?*!)'("R%!0%")&R"!-&*'D",/3*)(!0"R,!(!)?'"*)-"&#&)"
*0*-&3!0",&'&*,0%"!'"0/3.*,&-"'/"(%*("*",&3*,A*78&"0/)5/,3!(+"
7&(R&&)"U&'(&,)"!)(&88&0(6*8"-!'0/6,'&"*7/6("<'!*"*)-",&0&!#&-"
7&8!&5'"!'"0/)'(*)(8+",&!)5/,0&-"g(%&",&-"!(&,*(!#&"&88!.'&"!)-!0*(&-"
/)" (%&" ,!?%(" '!-&" /5" (%&"-!*?,*3h1"S)" (%&" /(%&,"%*)-D" (%&" ?,&&)"
!(&,*(!#&"&88!.'&"/)" (%&" 8&5("'!-&" !)-!0*(&'"*"0/)(!)6/6'"/7Q&0(!#&"
*''&''3&)("/5"6)-&,'(*)-!)?"*?*!)'(",&*8!(+",*(%&,"(%*)"7&8!&5"f"
*)-" !'" 08/'&," (/" (%&" !3.*,(!*8" '&&A!)?" /5" A)/R8&-?&" /5" ?,&*("
'0%/8*,'D"*)-"*"0/6'!)"(/"(%&"'0!&)(!5!0"3&(%/-"(%*("%*'".,/-60&-"
(%&",&8!*78&")&R"A)/R8&-?&"!)",&0&)("0&)(6,!&'"!)"/(%&,"5!&8-'1"J("
!'" !)" 5*0(" (%&" *?&N/8-" *)-" 3/-&,)" #&,'!/)" /5" =8*(/]'" (%&/,+" /5"
A)/R8&-?&1::W"$%&" '!3.8&"-!*?,*3" (%6'" !)-!0*(&'"%/R" (%&"U&'("
\!)#&)(&-]"(%&"S,!&)("!)"!('"/R)"3!)-1"
"

"
"

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

.-,*-.+!/"(
(
(
(
(

,-*-!$-#((
.,-0%#!*-)((
1(2!&)-)(

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

(
( (

2-'!-3(
(
(

$#!+1/$(!+,'
0#-!#1(

(
(
(

+,%-(2-'!-3(( ( ( ( 3&')-(2-'!-3(
(

*%'+%,&'( ( ( ( ((((((((((4/,!-"+&'!)56(
%"#-,)+&"#!"7( (
(
(

(
(
(
(
(
(
(
(
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$%!'" !)#&)(&-" S,!&)(" 7&0*3&" (%&" '67Q&0(" /5" 3/'(" '67'&T6&)("
'(6-+"*)-",/3*)(!0"R,!(!)?D"R%!0%"0&3&)(&-"3+(%'"*7/6("%*7!('D"
7&8!&5'D" *((!(6-&'" *)-" &#&)" 7*'!0" 0*.*0!(+" (%,/6?%" ,/3*)(!0"
)/#&8'D" *0*-&3!0" (&4('" *)-" 0/88&?&'" .,/-60!)?" 0/8/)!*8" 0!#!8"
'&,#*)('1"J("*''63&-"(%&"'(*(6'"/5"(,6(%"!)"V!&(H'0%&]'"'&)'&"(%*("
\(,6(%'" *,&" !886'!/)'" *7/6(" R%!0%" /)&" %*'" 5/,?/((&)" (%*(" (%!'" !'"
R%*(" (%&+" *,&1]::P" <'" *)" !)586&)(!*8" *0*-&3!0" (,*-!(!/)D" *)-"
&4.,&''&-" !)" (/-*+]'" (&,3'" 5,/3" (/-*+]'" R/,8-#!&RD" !(" 0*)" 7&"
'&&)"*'"5/'(&,!)?",*0!'3D"!3.&,!*8!'3"*)-"5*!8!)?"(/"0/)'!-&,"(%&"
#!&R./!)("/5"(%&"/(%&,1"@6("/5"0/6,'&"R&"0*))/("Q6-?&"(%&".*'("7+"
(/-*+]'"#!&R'"f"(%&"./!)("%&,&"!'"(/"*0A)/R8&-?&"(%*("/6,"#!&R'"
(/-*+" *,&" 0/8/6,&-" 7+" /6," 068(6,&D" R%!0%" !)" (6,)" %*'" *" 7!*'&-"
.*'(1" $%!'" !'" (%&" 7*'!'" /5" 2*!-]'" 0/)(&)(!/)" (%*("S,!&)(*8!'3" !'" *"
./8!(!0*8" 8&)'" (%,/6?%" R%!0%" (%&" U&'(" #!&R'" (%&" S,!&)(1" V/"
&T6!#*8&)(" 5!&8-"/5"S00!-&)(*8!'3"&3&,?&-" !)" (%&"S,!&)("&#&)" !)"
.&,!/-'" R%&)" (%*(" 0!#!8!H*(!/)" R*'" 3/,&" *-#*)0&-" (%*)" (%&"
S00!-&)("g(%&"U&'(h1""
"
>/)#&)(!/)*8" U&'(&,)" %!'(/,+" /#&,8//A'" (%&" &!?%(%" (/" (%&"
'!4(&&)(%"0&)(6,+"-/3!)*(!/)"/5"*)"S,!&)(*8"068(6,&"f"!)"(%*("0*'&"
<,*7" f" /5" (%&"U&'(D" R%!0%" !)086-&'" *"3/'(" *-#*)0&-" .&,!/-" /5"
c6,/.&*)"-&#&8/.3&)(1"2*!-"'*+'"(%!'"0*(&?/,!0*88+1"\<)+/)&"R%/"
%*'" (%&" '8!?%(&'(" *0T6*!)(*)0&"R!(%"<,*7"/," J'8*3!0"%!'(/,+"R!88"
A)/R" (%*(" q(%&" <77*'!-" .&,!/-r" R*'" *" %!?%" ./!)(" /5" J'8*3!0"
0!#!8!H*(!/)D" *'" 7,!88!*)(" *" .&,!/-" /5" 068(6,*8" %!'(/,+" *'" (%&" L!?%"
I&)*!''*)0&" /5" J(*8+]1::^" @+" 8!3!(!)?" U&'(&,)" '(6-+" *)-"
6)-&,'(*)-!)?"/5"(%&"c*'("g(%&"S,!&)(h"(/"*)"!3*?!)&-"R/,8-"(%*("
2*!-"%*'"8*7&8&-"S,!&)(*8!'3D"'(&,&/(+.!0"-&'0,!.(!/)'"%*#&"7&&)"
'&,!*88+"-&#&8/.&-"*,/6)-"'60%"(%&3&'"*'"'&)'6*8!(+D"-&'./(!'3D"
!)*006,*0+" *)-" 7*0AR*,-)&''1" J)" (6,)" (%!'" -!'.&88&-" 3/,&"
.,/5/6)-" !)'!?%('" *7/6(" (%&" c*'(" 7+" '!3.8+" )/(" .,/#!-!)?" *)"
*0*-&3!0" /," ./8!(!0*8" 5/6)-*(!/)" 5/," 0/)(,*,+" !-&*'1" $%6'"R%!8&"
(%&,&"R&,&" 0&,(*!)8+" -!55&,&)0&'" !)" '(+8&" f" .*,(!068*,8+" 7&(R&&)"
@,!(!'%"*)-"C,&)0%"R,!(!)?'"f"*88" \A&.("!)(*0("(%&"'&.*,*(&)&''"/5"
(%&" S,!&)(D" !('" &00&)(,!0!(+D" !('" 7*0AR*,-)&''D" !('" '!8&)("
!)-!55&,&)0&D"!('"5&3!)!)&".&)&(,*7!8!(+D"!('"'6.!)&"3*88&*7!8!(+]1::;"
U!(%" '60%" *" '&.*,*(!/)" 5,/3" ,&*8!(+D" ,&!)5/,0&-" -&5!)!(!/)'" /5"
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S,!&)(*8" \7*0AR*,-)&''D" -&?&)&,*0+D" *)-" !)&T6*8!(+" R!(%" (%&"
U&'("3/'(" &*'!8+" *''/0!*(&-" (%&3'&8#&'" &*,8+" !)" (%&" )!)&(&&)(%"
0&)(6,+" R!(%" !-&*'" *7/6(" (%&" 7!/8/?!0*8" 7*'&'" /5" ,*0!*8"
!)&T6*8!(+]D::a" .*,(!068*,8+" 7&(R&&)" *-#*)0&-" c6,/.&*)N<,+*)"
*)-" /(%&," ,*0&'1" $%!'" !)" (6,)" R*'" 6'&-" (/" Q6'(!5+" (%&" U&'(&,)"
\0!#!8!H!)?]"*))&4*(!/)"/5"c*'(&,)" 8*)-'1"$%!'" !'"/7#!/6'8+"T6!(&"*"
-!55&,&)(" %!'(/,+" (/" (%&" ./((&-" '0%//8" #&,'!/)" !)(,/-60&-" *(" (%&"
7&?!))!)?"/5"(%!'"&''*+1"
"
=&,%*.'"(%&"3/'("(&88!)?"*'.&0("/5"(%!'"'67Q&0(!#&"5!&8-"/5"'(6-+"!'"
(%&"6)0%*,*0(&,!'(!0"-!'-*!)"!('"'0%/8*,'"0/68-"3*!)(*!)"5/,"(%&!,"
8!5&]'" R/,AD" '60%" *'" V/8-&A&" *))/6)0&3&)(" (%*(" *88" /5" %!'"
S,!&)(*8!'("R/,A'"0/)5!,3&-"%!'"\8/R"/.!)!/)]"/5"c*'(&,)",*0&'1::_"
260%" &3/(!/)" *88/R&-" (%&" /7Q&0(!#&" 0/8/)!*8" *..,/*0%" /5"
(&,,!(/,!*8" -/3!)*)0&" (%*(" -&5!)&-" (%&" 3/'(" '600&''568"
&)(&,.,!'&'D" (%/'&" /5" @,!(*!)1" >*,,+!)?" (%&" \R%!(&"3*)]'" 76,-&)]"
,&'./)'!78+D"(%&'&"@,!(!'%"&)(&,.,!'&'"0/)(,*'(&-"R!(%"/(%&,"8&''"
/,?*)!H&-"*..,/*0%&'D"R%!0%",&!)5/,0&-"*)"%!&,*,0%+"/5"0/8/)!*8"
./R&,"R!(%"(%&"@,!(!'%"'&&!)?"(%&3'&8#&'"*("!('".&*A1"$%&"C,&)0%"
#&,'!/)"/5"S,!&)(*8!'3"!)086-&-"*"R!-&")/#&8!'(!0"?&),&"(%*("R*'"
&''&)(!*88+" 0/)'!-&,&-" 8!0&)(!/6'" *)-" '/0!*88+" -*)?&,/6'" 7+" (%&"
,68!)?"@,!(!'%1" $%&" 0/37!)*(!/)" /5" (%&'&" *((!(6-&'".,/-60&-" (%&"
*7&,,*)(" /6(0/3&" (%*(" 8&*,)!)?" S,!&)(*8" 8*)?6*?&'" R*'"
-!'0/6,*?&-"&40&.(" !)" (%&"0*'&"/5" 8!)?6!'('"R%/"0/68-"*,?6&" (%&"
'6.&,!/,"8!)&*?&"/5"J)-/Nc6,/.&*)"8*)?6*?&'"/#&,"2&3!(!0D"Q6'("*'"
!)(&,3*,,!*?&"R!(%"S,!&)(*8'"R*'"-!'0/6,*?&-"7+"(%&"@,!(!'%1"
"
@,!(*!)]'" ,&8*(!/)'%!." R!(%" (%&" c*'(" 7&0*3&" c6,/.&]'" *)-" (%&"
V&R" U/,8-]'1" J(" R*'" '!3.8!5!&-" (/" ./''&''!/)" *)-" &55!0!&)("
*-3!)!'(,*(!/)" Q6'(!5!&-"7+" '60%"&*,8!&," !)-&.&)-&)(" '(*(&3&)('"
*'" c3&," -&" d*((&8]'" (%*(" c6,/.&*)" '(*(&'" '%/68-" *''63&"
/R)&,'%!." /5" 8*)-'" !)%*7!(&-" 7+" !)'!?)!5!0*)(" )*(!#&'1::b" U!(%"
@,!(*!)" 08&*,8+" (%&" 3*Q/," 7&)&5!0!*,+" /5" (%&" ?&/?,*.%!0*8"
&4.*)'!/)" /5" (%&" 0/8/)!*8" .&,!/-D" C,*)0&" '6--&)8+" !)0,&*'&-" !('"
!)(&,&'(" !)" *0T6!,!)?" 5/,&!?)" 8*)-'" *5(&," (%&" !?)/3!)+" /5" 8/'!)?"
(%&"<8'*0&NM/,,*!)&"(&,,!(/,!&'"(/"=,6''!*"!)":b_X1"J)"(%!'".&,!/-D"
C,&)0%" ?&/?,*.%!0*8" '/0!&(!&'" %*-" 3/,&" (%*)" (R!0&" *'" 3*)+"
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3&37&,'"*'"(%/'&"/5"*88"c6,/.&D"*)-")&R"!)586&)(!*8"*''/0!*(!/)'"
R&,&" 5/6)-&-" !)086-!)?" (%&" >/3!(s" -&" 8t<'!&" C,*)u*!'&D" (%&"
>/3!(s" -tS,!&)(" *)-" (%&" 2/0!s(s" <'!*(!T6&1" c6,/.&*)" %!'(/,+"
*0A)/R8&-?&-" (%!'" '.6,(" /5" *0(!#!(+" *'" C,*)0&" 5*0!)?" \6." (/" !('"
(,*)')*(!/)*8",&'./)'!7!8!(!&'"-6,!)?"(%&" 8*'(" (R/"-&0*-&'"/5" (%&"
)!)&(&&)(%"0&)(6,+]1::`"[!55&,&)(" !)" (%&!,"*..,/*0%&'D" (%&"@,!(!'%"
*)-"C,&)0%"6'&-"(%&"0/3.,/3!'&-" 5!&8-"/5"S,!&)(*8!'3"*'"*" (//8"
(/"*''63&"0/)(,/8"/5"(%&"S,!&)("6."(/"(%&"(R&)(!&(%"0&)(6,+D")/("
(%&" 8&*'(" (%,/6?%" &-60*(!/)*8" '+'(&3'" -&8!#&,!)?" *" U&'(&,)"
R/,8-#!&R"(/"0/8/)!*8"'67Q&0('1""
"
<'"(%&"(R&)(!&(%"0&)(6,+".,/?,&''&-D"'/3&"/7Q&0(!/)'"(/"(%&",!?!-"
'&.*,*(&)&''" /5" S,!&)(*8!'3" 7&0*3&" &#!-&)(D" '60%" *'" I!0%*,-'t"
0%*88&)?&" (/" *''63&-" 3/-&8'" 5/," '(6-+!)?" >%!)&'&" (%/6?%(1:WX"
@6(" /8-" 3/-&8'" .&,'!'(" &#&)" !)(/" 3/-&,)" (!3&'D" *)-" *'" 2*!-:W:"
./!)('"/6("!)",&5&,,!)?"(/"F*''!?)/)]':WW"0/)(!)6&-"!)(&,.,&(*(!/)"
/5" (%&" J',*&8N=*8&'(!)!*)" 0/)58!0(" *'" 08/6-&-"7+"%!'" !)'!'(&)0&"/)"
(%&" J'**0" *)-" J'%3*&8" *,?63&)(D" *)-" K6-*!'(" 0/)58!0(" R!(%"
>%,!'(!*)!(+1" 260%" !)(&,.,&(*(!/)'" (%*(" %*#&" 6)-&,3!)&-"
/7Q&0(!#!(+" !)" *0*-&3!*" %*#&" !)0!-&)(*88+" *--&-" 56&8" (/"
3!'6)-&,'(*)-!)?"(%*(".*,("/5"(%&"c*'(D"*)-"*8'/"(/"?&)&,*8"*)(!N
2&3!(!'31"$%&"7!*'"*8'/"R*,.'"%!'(/,+" !)"'60%"R*+'"*'"E!77]':WP"
&4.8*)*(!/)" (%*(" (%&" U&'(]'" 8&*,)!)?" 5,/3" (%&" c*'(" -6,!)?" (%&"
*-#*)0&-" .&,!/-" /5" <,*7" ?/#&,)*)0&" /5" 2.*!)" *)-" '/6(%&,)"
C,*)0&"R*'"'!3.8+"*",&!)(,/-60(!/)"/5" (%&"U&'(]'"&*,8!&,"#*86&'1"
<)-" (%*(" #!&R" 0/)(!)6&'" (/-*+" !)" '6../,(" /5" (%&" U&'(]'"
.,&5&,&)0&" (/" ./,(,*+" !('" /R)" 8!)&*?&" *'" -&,!#!)?" -!,&0(8+" 5,/3"
*)0!&)("c?+.("(%,/6?%"E,&&0&"*)-"I/3&1""
"
<'"(%&"U&'(&,)"./R&,N7*'&"'%!5(&-"5,/3"c6,/.&"(/"(%&"e2<"*5(&,"
UUJJD" *" )&R" *..,/*0%" (/" (%&" c*'(" R*'" ./''!78&D" 76(" !)" 5*0(" !("
(&)-&-"(/"'!3.8+"5/88/R"(%&"/8-"!3*?!)&-".*,*-!?3"-&'0,!7&-"7+"
)&R" '/0!*8" '0!&)0&" (&,3!)/8/?!&'1" $%!'" %*'" .,/-60&-" '60%"
.&,.&(6*(!/)"/5"(%&"!3*?!)&-"\/(%&,]"*'"L6)(!)?(/)]'":``P"\>8*'%"
/5">!#!8!H*(!/)']D:W^"*)-"!)"(%&"'*3&"+&*,"K/%)'/)]'"*,(!08&"0*88!)?"
5/," *" ,&(6,)" (/"U&'(&,)N0/)(,/88&-" 0/8/)!*8!'3" 5/," )*(!/)'" (%*("
\*,&")/("+&("5!("(/"?/#&,)"(%&3'&8#&']1:W;"$%!'"!'"'/3&R%*("'!3!8*,"
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(/"(%&"'&)(!3&)("/5"(%&"(!(8&"T6&'(!/)1"<)-"!("!'"7*'&-")/("/)8+"/)"
?,/''"3!',&.,&'&)(*(!/)"76("*8'/"/)"0/3.8&(&"-!',&?*,-"5/,")/)N
U&'(&,)" #*86&" '+'(&3'" *)-" /5" /7Q&0(!#&" 0/)'!-&,*(!/)" /5" (%&"
,&8*(!#&" ./R&,8&'')&''" /5" )/)NU&'(&,)" '(*(&'1" $%!'" &55&0(!#&8+"
-&5!)&-" (%&" 0/)(&4(" 5/," (%&" *?&" /5" U&'(&,)" -&#&8/.3&)("
*''!'(*)0&D" R%!0%" R*'" ,&3*,A*78+" 08/'&" (/" (%&" (!(8&" T6&'(!/)]'"
'6??&'(!/)" (%*(" U&'(&,)" *!-" 7&" 6'&-" (/" \!)'!'(" (%*(" /(%&,"
0/6)(,!&'"5/88/R"/6,"3/-&8]1"
"
"
!=).,%.H%.W60,S.
.
J)" (%&" 0/8/)!*8" &,*" R%&)" c6,/.&*)" )*(!/)'" *''63&-" 5/,3'" /5"
/R)&,'%!."/#&,"(%&",&'/6,0&'D"8*)-'"/,".,/-60('"/5"#*,!/6'".*,('"
/5" (%&" ?8/7&" V&R" U/,8-" )*(!/)'" R&,&" &!(%&," !)" (%&" 0/8/)!*8"
0*(&?/,+" (%&3'&8#&'D" /," *''&,(!)?")&R"./8!0!&'" (%*("R/68-"%*#&"
&#&)" ?,&*(&," !3.*0(1" $%6'" !)" (%&" :`XXD" (%&" e2<" !)(,/-60&-" *)"
\S.&)" [//,]" ./8!0+" (%*(" .,&'*?&-" (/-*+]'" 5,&&" (,*-&" !-&*8'" *)-"
R*'" *78&" (/" 7&)&5!(" 5,/3" !3./,('" R!(%/6(" (*A!)?" ,&'./)'!7!8!(+"
5/,"(%&!,"0/'('"/5".,/-60(!/)1"J("R*'"(%!'")&R"3/-&"/5"-/3!)*)0&"
(%*(" 0&3&)(&-" (%&" (%&3N*)-N6'" '0&)*,!/" (%*(" 8&-" (/"
!)-&.&)-&)0&"3/#&3&)('"*,/6)-"(%&"R/,8-"*)-"K*.*)]'"*0(!/)'"
!)"UUJ"p"UUJJ"R!(%"(%&"U&'("-&'0,!7&-"*'"(%&"\R%!(&".&,!8]1:Wa"
"
U!(%" (%!'" )&R" 3/-&" /5" (,*-&" R!(%/6(" 0/8/)!H*(!/)D" (%&" e2<"
'8/R8+"-&#&8/.&-"*)"!)(&,)*(!/)*8"*R*,&)&''"*)-"0,&*(&-"5/,&!?)"
./8!0+"7*'&-"/)"\(%&"58*?"/5"(%&")*(!/)]"5/88/R!)?"(%&"(,*-&,1"$%!'"
!'" (%&" 0/)(&4(" /5" (%&" e2" ,*(!/)*8!H*(!/)" (%*(" \(%&" -//,'" /5" (%&"
)*(!/)" R%!0%" *,&" 08/'&-" 36'(" 7&" 7*((&,&-" -/R)]" *'" U//-,/R"
U!8'/)",&3*,A&-" !)"%!'" \L!'(/,+"/5" (%&"<3&,!0*)"=&/.8&]1:W_"$%&"
,68&'"/5" !)(&,)*(!/)*8"(,*-&"R&,&"7&!)?"0%*)?&-",*-!0*88+" !)"(%!'"
.&,!/-D" *)-" *88/R&-" '60%" 76'!)&''3&)" *'" I%/-&'" !)" <5,!0*" *)-"
I&6(&," !)" J)-!*" (/" ?*!)" %6?&" 5,*)0%!'&'"R!(%" 8!3!(&-" *''/0!*(&-"
,&'./)'!7!8!(+1" J(" !'" *)" !,/)+" /5" !)(&,)*(!/)*8" -&#&8/.3&)(" (%*("
(%&" 3/,*8!(+" &'./6'&-" !)" '60%" 6)7*8*)0&-" &4.8/!(*(!/)" 5/6)-"
&4.,&''!/)"!)"(%&"068(6,&'"/5"(%&"8&''"-&#&8/.&-".*,("/5"(%&"?8/7&"
*'" (%&+" '(,6??8&-" (/R*,-" )*(!/)%//-" *)-" &0/)/3!0"
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-&#&8/.3&)(1"L/R&#&,D"&0/)/3!0"-&#&8/.3&)(",&T6!,&'"'(*,(N6."
0*.!(*8D" *)-" (%&" 0*.!(*8" !('&85" R*'" *" (,*-*78&" 0/33/-!(+"
-/3!)*(&-"7+"(%&"U&'(1"2&&)"5,/3"(%!'".&,'.&0(!#&D"U&'(&,)"*!-"
R*'" *" 3&*)'" /5" !)'!'(!)?" /)" 5,&&" (,*-&" *)-" /.&)" !)#&'(3&)("
,!?%('"!)".//,"0/6)(,!&'"f"*)-"*'"&4.8*!)&-"!)"*)/(%&,"&''*+D"5,&&"
(,*-&"!)"7*'!0"5//-'"5/,"'6,#!#*8"0/)(!)6&'"(/"7&"'6../,(&-"7+"*!-"
R!(%"*" 0/88*(&,*8" &55&0("7&!)?" !)0,&*'&-"%6)?&,1"<--&-" (/" (%!'" !'"
(%&" 0%*?,!)" /5" ,&0!.!&)('" (%*(" *!-" '&8-/3" !'" *" ?!5(D" 5/," (%&" 8*,?&"
-/88/.'"0/3&"*'"8/*)'1"
"
M/*)'" (/" -&#&8/.!)?" 0/6)(,!&'D" &#&)" 7&5/,&" (%&" ./'(" UUJJ"
F*,'%*88"=8*)"*)-"!('"'600&''/,'D"*88/R&-"8&#&,*?&"/#&,"0/6)(,!&'"
R!(%" &4./,('" -&3*)-&-" 7+" (%&" 8&)-&,'1" C*#/6,*78&" -&*8'" R&,&"
'(,60A" R%!0%D" R%&)" 0/37!)&-" R!(%" !)0&)(!#&'" 5/," 8/0*8"
0/,,6.(!/)D" 8&-" (/" 3/,&" -//,'" 7&!)?" \7*((&,&-" -/R)]" *)-" 8/0*8"
3/,*8!(!&'" 7&!)?" 7,&&0%&-1" J(" !'" (%!'" *'.&0(" /5" %!'(/,+D" 6'6*88+"
-,&''&-"!)"5!)&,"-!'?6!'&'"(%*("?*#&",!'&"(/"J)-!*)"V/7&8"M*6,&*(&"
$*?/,&]'":`W:"'(*(&3&)("(%*(9" \$%/'&"R%/"8!#&"i"*R*+"5,/3"(%&"
&*'(D"%*#&")/R"?/("(/",&0/?)!H&"(%*("c6,/.&"%*'"0/3.8&(&8+" 8/'("
%&," 5/,3&,"3/,*8".,&'(!?&" !)"<'!*1" 2%&" !'")/" 8/)?&," ,&?*,-&-"*'"
(%&" 0%*3.!/)" (%,/6?%/6(" (%&" R/,8-" /5" 5*!," -&*8!)?" *)-" (%&"
&4./)&)("/5"%!?%".,!)0!.8&D"76(",*(%&,"*'"*)"6.%/8-&,"/5"U&'(&,)"
,*0&" '6.,&3*0+D" *)-" (%&" &4.8/!(&," /5" (%/'&" /6('!-&" %&," /R)"
7/,-&,'1]:Wb"
"
$%*(" (%&" U&'(" 0/68-" )/(" 6)-&,'(*)-" '60%" '(*(&3&)('" (%&)" /,"
&#&)")/R"-/&'")/(%!)?" (/"-&)+" (%&!,"#*8!-!(+"R%!8&"-/!)?"360%"
(/" ,&!)5/,0&" (%&" 068(6,*8" -&*5)&''" (%*(" %*'" *00,6&-" 5,/3"
!)-6'(,!*8" ./R&,1" e2" =,&'!-&)(" U!8'/)" )/3!)*(&-" :^" ./!)('"
-6,!)?"UUJ" (%*(" ,&#/8#&-" *,/6)-" 5,&&" (,*-&" *)-"R&,&" '&&)" 7+"
(%&"U&'("*'"5*!,"*)-"*"7//)"(%*("3*-&"&#&,+/)&",!0%&,1"M!((8&"%*'"
0%*)?&-" !)" !)(&,)*(!/)*8"-&#&8/.3&)("'!)0&" (%&)"*)-" 5,&&" (,*-&"
%*'")/R"7&0/3&"*".!88*,"/5"!)(&,)*(!/)*8"*?,&&3&)('"*)-"*!-1"@6("
(%&" &0/)/3!0*88+" -!'*-#*)(*?&-" /5" (%&"R/,8-" (%*(" %*#&" 5&8(" (%&"
&55&0('" /5" 5,&&" (,*-&" %*#&" 8/)?" '&&)" (%,/6?%" (%&" !)(&)(!/)'" (%*("
86,A" 7&%!)-" 5!)&N'/6)-!)?" .,/?,*3'1" $%/'&" )*(!/)'" R!(%" (%&"
0*.*0!(+"(/"!)-6'(,!*8!H&"%*#&"7&&)"-/!)?"'/"!)",&0&)("-&0*-&'"(/"
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.,/-60&"(%&"'%!5(!)?"?8/7*8"./R&,N7*'&"(%*("0%*,*0(&,!H&'"(/-*+]'"
&0/)/3+1""
"
=&,'!'(&)("U&'(&,)"3+/.!*",&)-&,'"(%!'"'!(6*(!/)"6),&0/?)!H*78&"
!)" 360%" /5" (%&" -&#&8/.&-" R/,8-1" c#&)" 5&&8!)?'" (%*(" '/3&(%!)?"
3*+"7&"3!''!)?"5,/3"(%&"U&'(&,)"'+'(&3"*,&")/R"0/33/-!(!H&-"
!)" R&887&!)?" !)-6'(,!&'" ,*(%&," (%*)" &4*3!)&-" *'" *" '.!,!(6*8"
3*8*!'&1" G&(" 0/)5,/)(*(!/)'" 7&(R&&)" >%!)*" *)-" (%&"U&'(" 3/,&"
(%*)"*" 0&)(6,+"*?/".,/-60&-" !)'!?%(568"/7'&,#*(!/)'" (%*(" ,&(*!)"
(%&!," ,&8&#*)0&" (/-*+D" '60%" *'" (%*(" /5" M!*)?" >%!" >%*/9" \F*(&,!*8"
8!5&" !'" 3&,&8+" *" 3&*)'" 5/," (%&" 3*!)(&)*)0&" /5" '.!,!(6*8" 8!5&B" !("
'%/68-" )&#&," 7&" (*A&)" *'" *" '67'(!(6(&" 5/," (%&" /7Q&0(" R%!0%" !("
'&,#&'"i"J)"U&'(&,)")*(!/)'"(/-*+D"(%&"(&)-&)0+"!'"(/",&?*,-"8!5&"
'/8&8+" *'" 3*(&,!*8" -&#&8/.3&)(" R!(%" (%&" ,&'68(" (%*(D" )/" 3*((&,"
%/R".8*6'!78&"(%&"0/)(,!#*)0&'D"(%&"3*8*-+"/)8+"7&0/3&'"R/,'&"
i" S6," q>%!)*]'r" .,/78&3" !'D" 6)-&," (%&" 0/)-!(!/)" /5" (%!'"
6).,&0&-&)(&-" '0!&)(!5!0" .,/?,&''D" %/R" 0*)" (%&" >/)560!*)" !-&*8"
/5"&T6!8!7,!63"7&"*..8!&-"'/"(%*("&#&,+"3*)"3*+"8!#&"*"7*8*)0&-"
8!5&1]:W`"
"
M!*)?" !-&)(!5!&-" (%&" -!55&,&)0&" 7&(R&&)" c*'(" *)-"U&'(" *'" )/(" *"
3*(&,!*8"-!55&,&)0&"/5"-&#&8/.&-"*)-"+&(N(/N7&N-&#&8/.&-"76("*'"
*" '.!,!(6*8" -!55&,&)0&1"U!(%/6(" -&)+!)?" (%&" 7&)&5!('" /5" 3*(&,!*8"
-&#&8/.3&)('D" M!*)?" &3.%*'!H&-" (%&" 0&)(,*8" ,/8&" /5" *#/!-!)?"
7/(%" .%+'!0*8" 5*3!)&" *)-" '.!,!(6*8" 5*3!)&D" R!(%" (%&" 8*((&,"
*00/3.*)+!)?" !3./,(*(!/)" /5" #*86&N5,&&" U&'(&,)" 3/-&8'" /5"
-&#&8/.3&)(1"c#&)"(%&"U&'(&,)!H&-"*)-"U&'(&,)N,*!'&-"26)"G*("
2&)" /5" >%!)*" -&.8/,&-" (%&" 8/''" /5" (,*-!(!/)*8" #!,(6&'" !)" >%!)*]'"
+/6)?"3&)"!)"%!'"$%,&&"=,!)0!.8&'"/5":`W^1"M*(&,"!)"J)-!*D"E*)-%!"
3*-&"'!3!8*,"/7'&,#*(!/)'"6'!)?"(&,3'"'60%"*'"\'.!,!(6*8"'6!0!-&]"
*)-"\(%!'"T6!&(".&(,!5*0(!/)"/5"(%&"'/68"!)(/"3*((&,]:PX"(/"-&'0,!7&"
(%&" &55&0(" /5" 0/)'63&,N7*'&-" '/0!*8" -&#&8/.3&)(1" $*?/,&"
!)#/A&-" (%&" 0+08!0*8" %!'(/,!0*8" (&,3'" /5" (%&" c*'(" (/" -&5!)&" (%&"
&55&0(" /5" 78!)-" *-/.(!/)" /5" (%&" '.!,!(N5,&&" 3*(&,!*8!'3" /5" (%&"
3/-&,)"U&'(1"L&"'*!-" \E,&*("0!#!8!H*(!/)'"%*#&" 58/6,!'%&-" !)" (%&"
c*'(" *'" R&88" *'" (%&" U&'(" 7&0*6'&" (%&+" .,/-60&-" 5//-" 5/," (%&"
'.!,!("/5"3*)"5/,"*88"(!3&"i"$%&'&"?,&*("0!#!8!H*(!/)'"R&,&"*("8*'("
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,6)"(/"-&*(%"7+"3&)"/5"(%&"(+.&"/5"/6,".,&0/0!/6'"'0%//87/+'"/5"
3/-&,)" (!3&'D" '3*,(" *)-" '6.&,5!0!*88+" 0,!(!0*8D" R/,'%!..&,'" /5"
'&85D" '%,&R-" 7*,?*!)&,'" !)" (%&" 3*,A&(" /5" .,/5!(" *)-" ./R&,D"
&55!0!&)("!)"(%&!,"%*)-8!)?"/5"(%&"&.%&3&,*8D"R%/"i"&#&)(6*88+"i"
'&(" (%&!," )&!?%7/6,']" %/6'&'" /)" 5!,&" *)-" R&,&" (%&3'&8#&'"
&)#&8/.&-"7+"58*3&'1]:P:"
"
<88" (%!'" !'" 7*0A?,/6)-" (/" 6)-&,'(*)-!)?" %/R" '60%" '&&3!)?8+"
)*o#&" g(/"U&'(&,)" &+&'h" ?/#&,)3&)(" ./8!0!&'" /5" '&85N'655!0!&)0+"
*'"*"3/,*8"#!,(6&" 0*)"7&".,/368?*(&-"'&,!/6'8+1"$%&"R/,8-#!&R"
(%*(" .,/-60&'" '60%" /6(0/3&'" %*'" *88" 76(" 7&&)" -&'(,/+&-" !)" (%&"
U&'(D"+&("%*'".&,'!'(&-"!)".*,*88&8"R!(%"3*(&,!*8"-&#&8/.3&)("!)"
(%&" c*'(1" E*)-%!" &4&3.8!5!&-" (%&" *..,/*0%D" +&(" %&" !'" #!&R&-" *'"
7/(%" ?,&*(" *)-" T6*!)(" *(" (%&" '*3&" (!3&" !)" (%&"U&'(1" J)" >%!)*D"
>/)560!*)" #*86&'" .,/-60&-" 3/,*8" #!88*?&'" (%*(" *!3&-" *(" '&85N
'655!0!&)0+" (%,/6?%" (%&" :`WX'D" R%!0%" !)" (6,)" !)586&)0&-" F*/"
n'&-/)?]'" !-&*8"/5"%*,3/)!/6'"'/0!*8!'31"J)"'60%"*..,/*0%&'D"*'"
!)" 06,,&)(" J'8*3!0" )*(!/)*8" 0/)'0!/6')&''D" (%&" U&'(" !'" '&&)" (/"
%*#&" 5*!8&-" 7+" 0/)'.!06/6'8+" .8*0!)?" 3*(&,!*8" .,/?,&''" *7/#&"
#*86&'D"*)-"8/0*8".,/(&'('"3*+"7&"8&''"*7/6("-&'./('"(%*)"8&*-&,'"
R%/"%*#&"5/88/R&-"U&'(&,)"#*86&"'+'(&3'1""
"
$/" ,%&(/,!0*88+" 8*7&8" '60%" -!#&,?&)(" #!&R'" *'" *" \>8*'%" /5"
>!#!8!H*(!/)']:PW" 3*+" *..&*8" (/" U&'(&,)" *6-!&)0&'D" 76(" !(" *8'/"
!)-!0*(&'" (%&" 0/)58!0(" *)-" 0/3.&(!(!/)N/,!&)(&-" *..,/*0%"
!)%&,&)(" !)" (%&" 3/-&,)" U&'(1" $%&" -!0%/(/3+" %*'" 8/)?" 7&&)"
!-&)(!5!&-"!)"(%&"c*'(D"*)-"*"5*!(%568",&3)*)("%*'"3*!)(*!)&-"(%&"
(%/6?%(" *3/)?" <'!*)" !)(&88&0(6*8'1" C,/3" (!3&" (/" (!3&" (%/'&"
!)(&88&0(6*8'" !)586&)0&" (%&" .&,#*'!#&" ./R&," /5" (%&" U&'(]'" 5,&&"
(,*-&D" !)(&,)*(!/)*8"-&7("*)-"3!8!(*,+"3&)*0&1"$/-*+D" (%&"R/,8-"
%*'" 0%*)?&-" '/" 360%" (%*(" U&'(&,)" (*0(!0'" %/)&-" (%,/6?%" (%&"
./'(N0/8/)!*8".&,!/-"3*+"0&*'&"(/"7&"&55&0(!#&"R%&)"0%&*."8*7/6,"
0/37!)&'" R!(%" &-60*(!/)" *)-" ?/#&,)3&)(*8N,&'(,*!)(" /)"
'.&068*(!/)"(/".,/-60&"*"U&'("!)-&7(&-"(/"(%&"c*'("*)-",&8!*)("/)"
!('".,/-60('1"J5"(%&"'&&-'"/5"3*)]'"'.!,!(6*8")*(6,&",&3*!)"#!*78&"
!)" (%&" c*'(D" R%!0%" J" *0A)/R8&-?&" !'" &*'+" (/" ,/3*)(!0!H&" *)-"
/#&,'(*(&D" (%!'" 3*+" /55&," %/.&" (/" 7/(%" (%&" c*'(" *)-" (%&" U&'(1"
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n%*)?" K6)3*!" !)":`WX'">%!)*"'*R" (%!'"R%&)"%&")/(&-" (%*(D" \(%&"
56)-*3&)(*8" .,!)0!.8&'" 6./)" R%!0%" /6," )*(!/)" !'" 5/6)-&-" *,&"
T6!&(!'3D"*'"/../'&-" (/"U&'(&,)"*0(!#!'3B"'.!,!(6*8" '*(!'5*0(!/)D"
*'" /../'&-" (/" (%&" '(,!#!)?" 5/," 3*(&,!*8" *-#*)(*?&B" *" '&85N
'655!0!&)(" *?,*,!*)!'3D" *'" /../'&-" (/" .,/5!(N'&&A!)?"
3&,0*)(!8!'3B"*)-"*"3/,*88+" (,*)'5/,3!)?"'&)'&"/5"7,/(%&,%//-"
,*(%&,"(%*)",*0!*8"'&?,&?*(!/)1"i"<")*(!/)"5/6)-&-"/)"*?,!068(6,&"
8*0A'" *" A)/R8&-?&" /5" (%&" !)-6'(,!*8" *,(D" q76(r" !(" !'" 8!A&R!'&"
R!(%/6(" 3*(&,!*8" -&3*)-'B" (%6'D" (%/6?%" !(" &4!'('" /#&," *" 8/)?"
.&,!/-"/5"(!3&D"!("0*)"3*!)(*!)"*"'(*)-*,-"/5"./#&,(+"76("&T6*8!(+D"
'0*,0!(+"76(".&*0&1"@6("%/R"R!88"!("7&"%&,&*5(&,Z]:PP"
.
U&" )/R" 8!#&" !)" n%*)?]'" %&,&*5(&," R%&,&" R&" %*#&"
!)'(!(6(!/)*8!H&-" U&'(&,)" 7!*'&'" *)-" 7&8!&5'1" $%&" C!?6,&" 7&8/R"
.,&'&)(!)?"(%&"\*!-"3*)*?&3&)("0+08&]"%*'"7&&)"*-*.(&-"5,/3"!('"
'/6,0&:P^" (/" %!?%8!?%(D" !)" ,&-D" (%&" 5!8(&,!)?" /5" R%*(" *!-" 58/R'"
(%,/6?%" (%&" (*." *)-" 6)-&," R%*(" 0/)-!(!/)'1" C*," 5,/3" 7&!)?" *"
0//.&,*(!#&" .*,()&,'%!." 5/88/R!)?" *)" !(&,*(!#&" Q/!)(" 8&*,)!)?"
.*(%R*+D" !(" !'" 3/,&" *" 0+08&" /5" -&.&)-&)0&" /)" %!&,*,0%!&'"
.&,0&!#&-"7+"(%&"-/)/,1">/)(,*'(!)?"R!(%"(%!'".&,'.&0(!#&"!'"(%*("
&860!-*(&-"*7/#&"/5"*)"*8(&,)*(!#&"R/,8-#!&R"(%*("-/&'")/("'&&A"
\-&#&8/.3&)(]"-&#/!-"/5"&T6*8!(+"/,".&*0&"/,"/)&"3&*'6,&-"/)8+"
!)" &0/)/3!0" (&,3'1" S5" 0/6,'&D" )/(" *88" *!-" 5/88/R'" (%!'" .*(%" /5"
./R&,D" 76(" '&8-/3" -/&'" /55!0!*8" *!-" *0A)/R8&-?&" 068(6,*8"
-!55&,&)0&" !)" '60%" (&,3'" *'" (%/'&" /5" n%*)?" K6)3*!" .,&'&)(&-"
*7/#&1"
.
260%"*"-!55&,&)("068(6,*8"#!&R./!)("f"(%*("&T6*8!(+"*)-".&*0&"3*+"
/)8+" 7&" ./''!78&" !)" 0/)Q6)0(!/)" R!(%" ./#&,(+" *)-" '0*,0!(+" f" !'"
!)0/3.*(!78&"R!(%"3/'("(%!)A!)?"*)-"5/,3'"/5"?/#&,)*)0&"!)"(%&"
U&'(1"2/"(%&"(!(8&"T6&'(!/)"f"\!5"U&'(&,)")*(!/)'"%*#&"'/8#&-"(%!'"
.,/78&3"/5"5//-"*#*!8*7!8!(+"0&)(6,!&'"*?/D"R%+"-/)]("R&"Q6'("6'&"
/6," *!-" (/" !)'!'(" (%*(" /(%&," 0/6)(,!&'" 5/88/R" /6," 3/-&8Z]" f"
7&0/3&'"3/,&".,/78&3*(!01"U!(%"(%&"U&'(]'"R/,8-#!&R"7&!)?"'/"
-!55&,&)(" 5,/3"/(%&,']D" *)-"*!-")/("7&!)?"R%*(" !(" '&&3'" (/"7&D" !("
3*+"7&"(!3&"(/"5*0&"*"5&R"7*'!0"5*0('",&8&#*)("(/"(%&"T6&'(!/)1"
.
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.
"
"
T0"=$*.U%+(.T0",-.
"
I&(6,)!)?" (/" (%&" *7/#&" ./((&-" g/,2'/"/B()h" U&'(&,)" #!&R" /5"
%!'(/,+D"R&"0*)")/R"7,!&58+"08*,!5+D"/,"*(" 8&*'("T6&'(!/)D"'/3&"/5"
(%/'&"*''63&-"\5*0(']1"
"
!h"H6(.G(-,./-.2."%$,/$52,/%$.79%+.J9("%?R%+2$."/0/'/B2,/%$-W"$%!'"
!'"*"6'&568"8!)&*?&"(/"&4.8*!)"(%&"/,!?!)'"/5"'/3&"U&'(&,)"#*86&'D"
76(" !(" !?)/,&'" (%&" '(,/)?" !)#/8#&3&)(" /5" *,&*'" '/6(%" /5" (%&"
F&-!(&,,*)&*)" !)" 7/(%" (%&" E,&&A" *)-" I/3*)" .&,!/-'" !)086-!)?"
c?+.(D"*)-"!)-&&-"(%&"8/)?"./'(NI/3*)",/8&"/5">/)'(*)(!)/.8&"!)"
(%&" 068(6,*8" *)-" ?/#&,)*)0&" #*86&'" /5"R%*(" 7&0*3&"c6,/.&1"<)"
&4.8/,*(!/)" /5" (%&" /,!?!)'" /5" (/-*+]'" U&'(&,)" #*86&'" 3*+" R&88"
5!)-">&8(!0D"E&,3*)!0"*)-"/(%&," (,!7*8"&(%!0'"*)-",!(6*8"3!4&-" !)"
R!(%" (%/'&" ,&0&!#&-" 5,/3" -/3!)*(!)?" 068(6,&'" '60%" *'" J)-/N

!
!
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Diagram 2: The Aid Management Cycle in Current Practice
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=&,'!*)" !)586&)0&'" 5,/3" F!(%,*!0!'3" *)-" =,/(/N2*)'A,!("
8*)?6*?&D".,/7*78+"#!*"(%&"F!--8&"c*'(1"
"
!!h"P69/-,/2$/,8.*20(.9/-(.,%.,6(.G(-,D-.-53(9/%9/,8W"J5"R&"*00&.("(%*("
U&'(&,)"R/,8-"-/3!)*)0&"!'"'!3.8+"*".*''!)?".%*'&"*'"*88"/(%&,"
&3.!,&'" %*#&" 7&&)D" (%&)" (%&,&" !'" )/" )&&-" (/" *((&3.(" (/" Q6'(!5+"
R%+D" 76(" /)8+" R%*(" 8&-" (/" 06,,&)(" -/3!)*)0&1" F/'(" *)*8+'('"
*((,!76(&" !(" (/" (%&" (,!.8&" 5*0(/,'"/5" (%&" J)-6'(,!*8"I&#/86(!/)D" (%&"
0/8/)!*8" &,*" *)-" '/3&(%!)?" (%*(" 0/68-" 7&" -&'0,!7&-" *'" *)"
!)%&,&)(" 06,!/'!(+1" J" -!'0/6)(" (%&" 8*'(" /5" (%&'&" *'" )/(" 7&!)?"
&#!-&)(8+" -!55&,&)(" 5,/3" *)+" /(%&," 068(6,&D" )/(R!(%'(*)-!)?"
0&)(6,!&'" /5" (%&" (+.&" /5" .,/.*?*)-*" '/" 08&*,8+" -&)/6)0&-" !)"
\S,!&)(*8!'3]1:P;" M!A&R!'&" 8!)A'" 7&(R&&)" >%,!'(!*)!(+" *)-" (%&"
J)-6'(,!*8" I&#/86(!/)" *)-" 0/8/)!H!)?" *,&" *(" 7&'(" 0!,063'(*)(!*8"
7&0*6'&D" 5/,"&4*3.8&D" (%&"+/6)?&,",&8!?!/)" J'8*3"R*'" (%&"#&''&8"
5/," 360%" /5" (%&" A)/R8&-?&" )&0&''*,+" 5/," (%&" 5/,3&,D" *)-" R*'"
*8'/" *)" &4.*)'!/)!'(" ,&8!?!/)" *87&!(" R!(%" *" -!55&,&)(" 0/8/)!H!)?"
3/-&8"5,/3"(%/'&"*8,&*-+"-!'(!)0("#&,'!/)'"/5"&*0%"/5"@,!(*!)"*)-"
C,*)0&1"
"
!!!h"H6(.R($2/--2$"(. *9(&. %5,. %7. ,6(. 7(9,/'(.G(-,(9$. "5',59(W" $%&"
R/,-" \I&)*!''*)0&]" R*'" 5!,'(" 0/!)&-" 5,/3" (%&" C,&)0%" %!'(/,!*)"
F!0%&8&(:Pa" !)" (%&" :`(%" 0&)(6,+" *)-" !'" '(!88" #!&R&-" 7+" '/3&" *'" *"
)/'(*8?!*" 5/," (%&" E,&0/NI/3*)" 068(6,&" 8/'(" (%,/6?%" (%&" F!--8&"
<?&'1" $%&" 8*((&," .&,!/-" /5" (%&" F!--8&" <?&'" !)" c6,/.&" (%*("
.,&0&-&-" (%&" I&)*!''*)0&" R*'" !)" 5*0(" 0,!(!0*8" (/" (%&" 58/R&,!)?"
(%*("0%*,*0(&,!H&'"(%&"*,('"/5"C8/,&)0&D"./''!78+"*'"*)"&4.,&''!/)"
/5"0/)5!-&)0&"(/"&4.,&''"6)-&,'(*)-!)?"5,/3"8&*,)&-"R/,A'"(%*("
R&,&"3*!)8+"R,!((&)"!)"<,*7!0"*)-"E,&&AD"*)-"!)(,/-60&-"7+"(%&"
-/3!)*)(" !)586&)0&" !)" c6,/.&" f" (%&" <,*7!0" 068(6,&" 0&)(,&-" /)"
>/,-/7*1" 2&&)" !)" 0/)(&4(D" (%&"I&)*!''*)0&"3*+"%*#&"*,!'&)" 8&''"
5,/3"U&'(&,)"!3*?!)*(!/)"(%*)"5,/3"*")&RN5/6)-"0/)5!-&)0&"!)"
068(6,*8"&4.,&''!/)"*)-" 8&*,)!)?"0/6.8&-"R!(%"R&*8(%"?&)&,*(&-"
5,/3" !)(&,)*(!/)*8" (,*-&1" 2/3&" 3!?%(" ?/" '/" 5*," *'" (/" )/(&" (%&"
.*,*88&8" (/" (%&" &4.*)'!/)" /5" '0!&)0&" *)-" *,(" !)" >%!)*" !)" (%&"
.,&'&)("&,*1"
"
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!#h" 1"/($,/7/". "59/%-/,8. 75('(). /$,(9$2,/%$2'. )/-"%0(98W" $%!'" 7&8!&5"
'&&3'"(/"'(&3"5,/3"(%&"c6,/.&*)"*?&"/5"&4.8/,*(!/)1"$%&"%!'(/,+"
/5" '60%" &4.8/!('" 3*A&" 6." 360%" /5" 7*'!0" %!'(/,!0*8" '0%//8"
&-60*(!/)" !)" *)-" !)586&)0&-" 7+" (%&" U&'(1" $%&'&" 0/)'.!06/6'8+"
/3!(" ,&5&,&)0&" (/" &*,8!&," J)-!*)" *)-" <,*7" 0/*'(*8" (,*-!)?" 5,/3"
>%!)*"(/"(%&"F!--8&"c*'(D" (%&"5,&T6&)("#/+*?&'"/5"(%&"F*8*+]'"(/"
<5,!0*" *)-" &8'&R%&,&D" ?,&*(" '&*" 3!?,*(!/)'" !)" (%&" =*0!5!0D" *)-"
(&88!)?8+D" (%&" :;(%" 0&)(6,+" >%!)&'&" ?8/7*8" &4.8/,*(!/)" (%*("
/#&,8*..&-"R!(%" (%&" (&)(*(!#&" c6,/.&*)" (/&'" 5!,'(" 7&!)?" -!..&-"
!)(/" !)(&,)*(!/)*8" R*(&,'1:P_" $%&" '0!&)0&" !('&85" '&&3'" (/" %*#&"
7&&)" 360%" 3/,&" *" .,/-60(" /5D" /," *(" 8&*'(" '(!368*(&-" 7+D" <,*7"
068(6,&" ,&!)(,/-60!)?" 8/'(" (&4('" *)-" A)/R8&-?&" -6,!)?" !('"
.&*0&568"*-3!)!'(,*(!/)"/5"'/6(%&,)"c6,/.&1"
"
#h" E$,(9$2,/%$2'. ,92)(. &2-. ,6(. <2-/-. %7. "%'%$/2'. (S32$-/%$W" $%!'"
'&&3'" 8*,?&8+" *006,*(&D" *8(%/6?%" (%&" &(%!0" /5" (,*-&" R*'" /)&" /5"
!3./'!)?" 3/)/./8!&'" *)-" R%*(" !'" (/-*+" 0*88&-" &4.8/!(*(!/)1"
U%!8&"J"-/")/("*?,&&"(%*("R&"'%/68-"Q6-?&".*'("*0(!/)'"7+"(/-*+]'"
&(%!0'D" !(" ,&3*!)'" #*8!-" (/" *0A)/R8&-?&" (%*(" (%&" 8/.N'!-&-" (,*-&"
*88/R&-"c6,/.&"(/"&)%*)0&"!('"8!5&'(+8&1"@6("R*'"!("(,*-&"(%*("8&-"
(/"U&'(&,)"0/8/)!H*(!/)"/,"R*'" !(" &4.8/,*(!/)" (%*(" 8&-" (/" (,*-&Z"
$%!'" '!3.8!'(!0" 0%!0A&)N*)-N&??" T6&'(!/)" *..8!&'" &T6*88+" (/" *88"
'/0!&(!&']" &4.8/,*(!/)N(,*-&" )&4v'" *0,/''" 3!88&))!*D" *)-" !)" (%&"
c6,/.&*)"0*'&D"%*'"'/3&"!)(&,&'(!)?"*)(&0&-&)('1"$%&"c6,/.&*)"
&,*" /5" -!'0/#&,+" 7&?*)"R!(%" (%&" =/,(6?6&'&" *)-" (%&" 2.*)!'%" !)"
(%&" :a(%" 0&)(6,+D" Q6'(" *5(&," (%&" -&08!)&" /5" (%&" <)-*86'!*)" <,*7"
?/#&,)*)0&" (%*(" %*-" !)086-&-" R%*(" !'" )/R" =/,(6?*8D" 2.*!)D"
E!7,*8(*," *)-" .*,('" /5" '/6(%&,)" C,*)0&" f" (%&" -&08!)&" !'" '*!-" (/"
%*#&"0/33&)0&-"R!(%"(%&"'*0A!)?"/5">/,-/7*"!)"(%&":P(%"0&)(6,+"
*)-"(%&"'6,,&)-&,"/5"c3!,"!)":^`W1:Pb"J("!'"./''!78&"(%*("(%&"?8/7*8"
&4.*)'!/)" /5" >%,!'(!*)!(+"R*'" 56&8&-" 5,/3" (%&" ,!'!)?" '600&''" /5"
:;(%"0&)(6,+"-&5&*('"/5"(%&"<,*7",68&"!)"c6,/.&D"5/,"!("'//)"8&-"(/"
*"=*.*8"8!)&"7&!)?"-,*R)"*,/6)-"(%&"?8/7&"(/"-&5!)&"2.*)!'%"*)-"
=/,(6?6&'&" ,!?%('" f" '(!88" '*!-" (/" 7&" &#!-&)(" (/-*+" !)" (%&" U&'("
<6'(,*8!*)" '(*(&" 7/,-&,1:P`" @6(" !(" !'" 3/,&" 8!A&8+" (%*(" (,*-&"
5/88/R&-"-!'0/#&,+"*'"!("%*'"5/,"/(%&,"'/0!&(!&'"7&0*6'&"!("*88/R&-"
c6,/.&*)'" (/" 5!)-" *)-" 3!8!(*,!8+" 0/)T6&," (%&" '/6,0&" /5" '.!0&'D"
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(&4(!8&'"*)-"/(%&,"8646,!&'"(%*("(%&+"%*-".,&#!/6'8+"7/6?%("5,/3"
<,*7"*)-"J)-!*)"(,*-&,'1"
"
#!h" ^)5"2,/%$. &2-. +2)(. &/)(-39(2). <8. ,6(. )/-"%0(98. %7. ,6(.
39/$,/$*. 39(--W" E6(&)7&,?]'" :;(%" 0&)(6,+" 3/#*78&" 3&(*88!0" (+.&"
-!-" *88/R" R!-&'.,&*-" .,!)(!)?" *)-" ,&*-!)?" (/" &3&,?&D" 76(" )/("
)&0&''*,!8+" 3/-&,)" &-60*(!/)1" c-60*(!/)" !)" (%*(" .&,!/-" '&,#&-"
/)8+" 5&R" 0/3.*,&-" (/" (%&" '+'(&3'" /5" (/-*+1" J)" c6,/.&D" 3/'("
3/-&,)" '+'(&3'" -*(&" 5,/3" (%&" :b(%" /," :`(%" 0&)(6,!&'D" *8(%/6?%"
&-60*(!/)" 7&?*)" &*,8!&," !)" 20/(8*)-" -*(!)?" 5,/3" (%&" 3!-N:a(%"
0&)(6,+D" R%!0%"R*'" !)0!-&)(*88+" (%&" /,!?!)" /5" (%&" 5!,'(" .,*0(!0*8"
!))/#*(!/)'" /5" (%&" J)-6'(,!*8" I&#/86(!/)1" J)" 3*!)8*)-" c6,/.&D"
0/3.68'/,+" '0%//8!)?" *,/'&" 5,/3" (%&" =,/(&'(*)(" I&#/86(!/)]'"
*!3"(/"*88/R".*,!'%!/)&,'"(/",&*-"(%&"@!78&"!)"(%&!,"/R)"8*)?6*?&D"
*'" 5!,'(" 8&?!'8*(&-" !)" (%&" 5,&&" 0!(+" /5" 2(,*'7/6,?" !)" :;`b1:^X"
E6(&)7&,?]'" .,!)(!)?" (&0%)/8/?+" %*-" 7&&)" .&,5&0(&-" *)-"
,&#&*8&-" !)"(%*("0!(+D" 5*0!8!(*(!)?"&-60*(!/)*8"-&#&8/.3&)(" !)"(%&"
)/#&8",&8!?!/N./8!(!0*8"&)#!,/)3&)("/5"(%&"&,*D"R%!0%"!)0!-&)(*88+"
7&0*3&"*"0*(*8+(!0"0/3./)&)("/5"-&3/0,*(!0"0*.!(*8!'31"
"
#!!h" H6(. E$)5-,9/2'. R(0%'5,/%$. 39%)5"(). 2*9/"5',592'. (77/"/($"8W"
$%!'"!'"0/,,&0("'/"5*,"*'"!("?/&'D"76("0/68-"&T6*88+"R&88"7&"'(*(&-"!)"
,&#&,'&D" (%*(" !'9" *?,!068(6,*8" &55!0!&)0+" .,/-60&-" (%&" J)-6'(,!*8"
I&#/86(!/)1" $%!'" !'" 7&0*6'&" R%*(" !'" ?&)&,*88+" 0*88&-" \(%&"
<?,!068(6,*8" I&#/86(!/)]"3*+" 7&" '&&)" (/" %*#&" 7&?6)" 7&5/,&" (%&"
J)-6'(,!*8" I&#/86(!/)" *)-" (/" 7&" 0/)(!)6!)?" (/-*+1" <?,!068(6,&"
.,/-60&-" 5//-" 5/," (%&" 5*0(/,!&'" /5" !)-6'(,+D" *" .,/0&''" (%*("R*'"
3*-&"./''!78&"7+"5*,3&,'"5&&8!)?"(%*("!5"(%&+"R/,A&-"%*,-&,D"(%&+"
0/68-"A&&." (%&"7&)&5!('" 5/," (%&3'&8#&'" ,*(%&," (%*)" 8/'&" !(" (/" *)"
/#&,8/,-"*'"!)"5&6-*8"'+'(&3'1"2/"*?,!068(6,*8"&55!0!&)0+",/'&"R!(%"
0%*)?&'" !)" ?/#&,)*)0&" '+'(&3'D" 7&?!))!)?" !)" @,!(*!)" *'" -!-" (%&"
J)-6'(,!*8" I&#/86(!/)D" *)-" 0/)(!)6&-" !)(/" (%&" 20!&)(!5!0"
I&#/86(!/)"(%*("-&5!)&'"(/-*+]'"R/,8-1:^:"J)"5*0("(%&"\<?,!068(6,*8"
I&#/86(!/)]" !'" *" -&'0,!.(!/)" /5" *" 8/)?N(&,3" .,/0&''" /5"
-&#&8/.3&)("3/,&" (%*)" *" ,&#/86(!/)" *)-"3*+" 7&" '&&)" (/" %*#&"
/006,,&-" !)"&#&,+"*?,!068(6,*8" '/0!&(+D" !)086-!)?" (%&" \,&#/86(!/)]"
/5" <,*7" *?,!068(6,&" 5,/3" (%&" b(%" 0&)(6,+D" *)-" /5" 0/6,'&" (%&"
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?,&*(&'(" /5" *-#*)0&'D" R%!0%" R&,&" !)" (%&" V&/8!(%!0" =&,!/-" '/3&"
:XDXXX" +&*,'" *?/1" <)-" !(" !'" *../'!(&" (/" ,&0*88" (%*(" <-*3" 23!(%"
/)0&" )/(&-" (%*(" 8*(&" :b(%" 0&)(6,+" >%!)*" %*-" *" 7&((&," -&#&8/.&-"
*?,!068(6,*8"3*,A&("'+'(&3"(%*)"*)+R%&,&"!)"c6,/.&1:^W"
"
#!!!h" E$,(9$2,/%$2'. 2/). 2/+-. ,%. <($(7/,. %,6(9-. <8. (S,($)/$*. ,6(.
E$)5-,9/2'.R(0%'5,/%$W"<'"-&'0,!7&-"&*,8!&," !)"(%!'"&''*+D"*!-"3*+"
'&&3" *8(,6!'(!0" 5,/3" (%&" R/,8-#!&R" /5" (%&" -/)/," &#&)" R%&)" !("
6)-&,3!)&'" /(%&,']" R/,8-#!&R'" (/" (%&" &4(&)(" (%*(" !(" 0*)" 7&"
0/6)(&,.,/-60(!#&" f" '60%" *'" (%&" /7'&,#*(!/)" &8'&R%&,&" !)" (%!'"
7//A" (%*("U&'(&,)" !)'!'(&)0&"/)" 5,&&" (,*-&"/5" 5//-"0*)" !)0,&*'&"
%6)?&," R%&)" !('" /7Q&0(!#&" !'" (/" -&0,&*'&" !(1:^P" V&#&,(%&8&''D" !("
3*+" 7&" *006,*(&" (/" '*+" (%*(" *!-" *!3'" (/" &4(&)-" (%&" J)-6'(,!*8"
I&#/86(!/)D"*)-" (%!'"%*'"7&&)" !3.,&''!#&8+" '600&''568" !)"/#&,*88"
5//-" .,/-60(!/)" !)" (%&" E,&&)"I&#/86(!/)1" 2!)0&" !('" !)(,/-60(!/)"
(%,/6?%"(%&"F*,'%*88"=8*)D"3/-&,)"5/,3'"/5"*!-"%*#&"!)(,/-60&-"
!)-6'(,!*8" (&0%)/8/?!&'D" 76(" /#&," '67'&T6&)(" -&0*-&'" *!-" %*'"
-,!5(&-"(/R*,-"7&!)?"*"(//8"/5" 5/,&!?)"*55*!,'"*)-"(,*-&1"J)"3*)+"
0*'&'"!("*!3'"(/"0%*)?&"(%&"?/#&,)*)0&D"R/,8-#!&R"*)-"068(6,&"/5"
/(%&,")*(!/)'"f"R%&(%&,"(%!'"!'"*'"*"\7&)&5!(]"(/",&0!.!&)(".&/.8&'"
!'"!)0,&*'!)?8+"0/)(&'(&-1"
"
!4h" K(+%"92"8. /-. 2$. (--($,/2'. 39("59-%9. ,%. )(0('%3+($,W" $%!'"
3*)(,*"/5".&,'/)'" 5,/3" (%&"U&'(" !'")/(" '6../,(&-"7+" ,&'&*,0%B"
@*,-%*)" T6/(&'" (%,&&" ,&#!&R'D" /)&" /5" R%!0%" 0/)086-&'" (%*("
-&3/0,*0+" %!)-&,'" -&#&8/.3&)(D" *)/(%&," (%*(" -&3/0,*0+"
?&)&,*88+" *''!'('" -&#&8/.3&)(D" *)-" *" (%!,-" (%*(" !(" 3*A&'" 8!((8&"
-!55&,&)0&1:^^" $%&" #!&R" (%*(" -&3/0,*0+" !'" &''&)(!*8" 5/,"
-&#&8/.3&)(" !'" /5(&)" *''/0!*(&-" R!(%" '&06,!)?" .,/.&,(+" ,!?%('D"
76(".,/.&,(+"!'"/)8+"*",&0&)("*'0,!.(!/)"(/"(%&"!-&*8"/5"-&3/0,*0+"
*)-" %*'" 08&*,8+" 7&&)" '%/R)" (/" 7&" R,/)?" R%&)" 56)0(!/)!)?"
-&3/0,*0+" 3*A&'" (%&" .,/.&,(+" /5" ,!0%&," .&,'/)'" 8&''" '&06,&1"
$%&,&" !'" *3.8&" %!'(/,!0*8" &#!-&)0&" /5" 6)-&3/0,*(!0" ,&'(,!0(!/)'"
/5",!?%('"*)-"(,*-&"7&!)?"6'&-"(/"*88/R"*".&/.8&"(/"\?&("*%&*-]"!)"
(%&"-&#&8/.3&)(".%*'&"/5"*")*(!/)D"*'"!)"(%&"&*,8+"e2<"*)-"3/,&"
,&0&)(8+"!)"<'!*)")*(!/)'1"J)"'/3&"R*+'"!)#/0*(!/)"/5"-&3/0,*0+"
*'" *)" &''&)(!*8" 0/3./)&)(" /5" -&#&8/.3&)(" 5/88/R'" (%&" '*3&"
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6)5*!,)&''"(%*("=,!3&"F!)!'(&,"F*%*(%!,"/5"F*8*+'!*"/)0&")/(&-"
/5"U&'(&,)"*((&3.('"(/"06,7"8/??!)?"!)"%!'")*(!/)"7+")/(!)?"(%*("
(%&"U&'("%*-"0/3.8&(&-"!('"-&#&8/.3&)("*)-"8/??!)?".%*'&'"*)-"
)/R" R*)('" (/" .,&086-&" /(%&," )*(!/)'" 5,/3" ,&*0%!)?" (%&" '*3&"
'(*(&" /5" -&#&8/.3&)(1" J("3*+" 7&" (%*(" *" .&,!/-" /5" '(,/)?" 0&)(,*8"
8&*-&,'%!." *''!'('" (%&" 0,&*(!/)" /5" '/6)-" ?/#&,)*)0&" (%*(" 0*)"
&#/8#&" R!(%" &0/)/3!0" -&#&8/.3&)(" (/R*,-" -&3/0,*0+" f"
R%*(&#&,"(%&"(&,3"\-&3/0,*0+]"!'"0/)'!-&,&-"(/"3&*)1"
"
4h"A2+/$(. /-.$%,.2$. /--5(. /$. ,6(.G(-,W" J5" (%!'" !'" (,6&" (/-*+D" !("%*'"
)/("7&&)"(,6&"6)(!8"#&,+",&0&)(8+"f"*)-"J"-/")/("0/)'!-&,"!("(,6&"!)"
*)+" 0*'&1" J(" !'" /)8+" )&0&''*,+" (/" ./!)(" /6(" %&,&" (%*(" U&'(&,)"
)*(!/)'" *,&" 5//-N'655!0!&)(" )*(!/)'" *'" *" ,&'68(" /5" 8!3!(&-"
./.68*(!/)'D" *?,!068(6,*88+" '6!(*78&" '/!8'" *)-" 08!3*(&'" *)-" (%&"
*..8!0*(!/)" /5" '0!&)0&" (/" 0/)(!)6/6'8+" '/8#&" .&'(" *)-" -!'&*'&"
!''6&'" R%!8&" -!'0/#&,!)?" )&R" 3&*)'" /5" !)0,&*'!)?" +!&8-'1" $%&"
5/88/R!)?"'&0(!/)'"-&*8"R!(%"(%!'"'67Q&0("!)"3/,&"-&(*!81"
"
"
T0+=$(.=$.,6(.W(-,.
"
U&'(&,)"%!'(/,+")/(&'"(%&"/006,,&)0&"/5"5*3!)&'D"76(")/("*8R*+'"
!)" (%&" (&,3'" ,&8&#*)(" (/" (%!'" -!'06''!/)1" J)" (%&" F!--8&N<?&'"
5*3!)&'" R&,&" 5,&T6&)(" 6." (/" (%&" 8*(&" :;XX'" R!(%" %6?&"
.,/./,(!/)'"/5"./.68*(!/)'"*0,/''"c6,/.&"-+!)?1"@6("*88"(%!'"R*'"
7&5/,&" (%&" c)8!?%(&)&-" .&,!/-" (%*(" !)5/,3'" (%&" U&'(]'" 06,,&)("
R/,8-#!&R1"S(%&,R!'&D" .&,!/-'"/5" '(*,#*(!/)" *,&"/5(&)"76,!&-" !)"
(%&"0/88*(&,*8" !3.*0('"/5"R*,D" '60%"*'" (%&"C,&)0%" 5*3!)&'"/5" (%&"
(6,)" /5" (%&" :_(%" 0&)(6,+D" R%!0%" 0*6'&-" 3/,&" (%*)" (R/" 3!88!/)"
-&*(%'1""
"
$%&" J,!'%" 5*3!)&" 5,/3" (%&" :b^X'" !'" *)" &40&.(!/)" 7&0*6'&" !(" !'"
6'&-" !)" V&R" U/,8-" '(/,!&'" *)-" %!'(/,!&'1" L/R&#&,D" !(" !'" 8&''"
0/33/)" (/" 5!)-" ,&5&,&)0&'" (/" (%&" ,&*'/)" 5/," (%*(" 5*3!)&" 7&!)?"
-!,&0(8+" ,&8*(&-" (/" *" #&,'!/)" /5" 5,&&" (,*-&" 7+" @,!(!'%" !)'!'(&)0&"
(%*(" J,!'%" 5//-" &4./,('" 7&" *88/R&-" (/" 58/R" (/" (%*(" ,!0%&,"
/#&,8/,-]'"3*,A&('1"<)-"!("!'"&#&)"8&''"0/33/)"(/"5!)-",&5&,&)0&'"
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(/"3*''"'(*,#*(!/)"!)"c6,/.&"-6,!)?"3/,&",&0&)("(!3&'1"$/"5/'(&,"
068(6,*8"0/%&'!/)D"%!'(/,+"%*'"7&&)".,&'&)(&-"'&8&0(!#&8+"!)"'60%"
3*((&,'" *'" I6''!*)" 5*3!)&'" '/3&(!3&'" 7&!)?" 0/)'!-&,&-"
c6,/.&*)" *)-" '/3&(!3&'" )/(D" *)-" !)" 8!'(!)?" >%!)*]'" E,&*(" M&*."
C/,R*,-"R!(%/6("*0A)/R8&-?!)?"(%*(">%!)*"8*(&,"5&-"!('&851""
.
F/,&" ,&*8!'(!0*88+D" 5*3!)&"3*+" 7&" .,&'&)(&-" *'" !)" (%&" 5/88/R!)?"
$*78&1"$%&"8!'("!'")/("&4%*6'(!#&"/,"!)-!0*(!#&"/5"'&#&,!(+"f"(%/6?%"
*88"A!88&-" 8*,?&".,/./,(!/)'"/5" (%&!,"./.68*(!/)'1"M!'('"*,&" 8/)?&,"
!)",&0&)("(!3&'"7&0*6'&"R&"A)/R"3/,&B"(%&",&06,,&)0&"/5"5*3!)&"
!)"(%&"U&'(&,)"R/,8-"(%,/6?%/6("(%!'"%!'(/,+"!'"'(*,A1"
"
.
3($,57L. Z($(70'.V%"0,=%$.
;(%"@>c" I/3*)"c3.!,&"
;(%N`(%"<[" U&'(&,)"c6,/.&"p"5*88"/5"I/3*)"c3.!,&"
_(%"f"b(%"" F!--8&"c*'("p"2.*!)"
`(%N::(%" >&)(,*8"<3&,!0*'"p"5*88"/5"F*+*)"c3.!,&""
`(%"" C,*)A!'%"c3.!,&B">%!)*"
:X(%"" @+H*)(!)&"c3.!,&"
::(%"" c6,/.&B"@,!(*!)B"J)-!*B"c?+.(B"F&4!0/"
:P(%"" I6''!*B"K*.*)B"@,!(*!)B"=/,(6?*8B"V/,(%"<3&,!0*B""
:^(%"" c6,/.&B">%!)*B"J)-!*B"./'(N$*3&,8*)&"<'!*"F!)/,"
:;(%"" J)-!*B"F&4!0/B"K*.*)"
:a(%"" 2.*!)B"J(*8+B"C,*)0&B"c(%!/.!*B"@,!(*!)"

:_(%""
I6''!*B"c6,/.&B"K*.*)B"J)-!*B"@,!(*!)B"J,&8*)-B"2*%&8"H/)&B"
2R&-&)B"C!)8*)-B""

:b(%""
J)-!*B"=,6''!*B"C,*)0&B"<,*7!*B"@,!(*!)B"U&'("<5,!0*B"J,&8*)-B"
J(*8+B"J)-!*B">H&0%B"2*4/)+B"2R&-&)B"F/,/00/B"K*.*)B"J0&8*)-B"
c?+.(B"$6)!'!*"

:`(%""
>%!)*B"J)-/)&'!*B"c6,/.&B">*.&"d&,-&B"K*.*)B"J)-!*B"20/(8*)-B"
J,&8*)-B"C!)8*)-B"2R&-&)B"J,*)B"$6,A&+B"@,*H!8B"V/,(%"<5,!0*B"
e2<B"c(%!/.!*B"I6''!*"

WX(%""

>%!)*B"M&7*)/)B"<,3&)!*B"E&,3*)+B"I6''!*B"J,*)B"$6,A&'(*)B"
IR*)-*B"@6,6)-!B"eA,*!)&B"=/8*)-B"E,&&0&B"J)-!*B"V&(%&,8*)-'B"
d!&()*3B"c(%!/.!*B"V!?&,!*B"2*%&8"H/)&B"@*)?8*-&'%B">*37/-!*B"
e?*)-*B"2/3*8!*B"V/,(%"O/,&*B"26-*)B""

W:'(""
>/)?/B"n!37*7R&B"26-*)D"F*8*R!B"V!?&,B"L/,)"/5"<5,!0*B"
F+*)3*,B"V/,(%"O/,&*B"O&)+*B"<5?%*)!'(*)B"@*)?8*-&'%B"
$*Q!A!'(*)B"2*%&8"H/)&B"F*8!B"2/3*8!*"

.
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c#&)"(%/6?%"!("!'")/("%!?%8!?%(&-D"(%&"5*0("!'"(%*("5*3!)&",&06,,&-"
!)" *88" 0&)(6,!&'" !)" c6,/.&1" J(" ,&06,,&-" !)" 8!#!)?"3&3/,+D" 76(" !'"
*?*!)"76,!&-"6)-&,"R*,(!3&"'(*(!'(!0'D"*'"-!'06''&-"7&8/R1"<)-"(/"
0/3.8&(&" (%&" ,&7*8*)0!)?" /5" .*'(" 7!*'&'" !(" !'" !3./,(*)(" (/"
0/)'!-&,"(%&"V&R"U/,8-")*(!/)'"(%*("5/,3".*,("/5"\(%&"U&'(]D"*)-"
*?*!)"'(*,#*(!/)"!'"&#!-&)("!)"(%&"R*,"%!'(/,!&'"/5"(%&"e2<"*)-"(%&"
:b`X'"*)-"&#&)"(%&":`PX'"-&.,&''!/)"!)"<6'(,*8!*1""
"
"
;E,6.3($,57L.T0+=$(.=$.I57%9(.
"
=&,%*.'" (%&" ?,!33&'(" 8&''/)" *7/6(" 5*3!)&D" *)-" !('" .,&#*8&)0&"
&#&)" !)" /6," '6../'&-8+" '(*78&" *)-" 0!#!8!H&-" U&'(" !'" (%*(" /5"
c6,/.&"!)"(%&"*5(&,3*(%"/5"UUJJ1"<'"M/R&"-&'0,!7&'"(%!'".&,!/-D"
*)" *7'&)0&" /5" 8*R" *)-" /,-&," *)-" 67!T6!(/6'" #!/8&)0&D"
&4.8/!(*(!/)"*)-"&4.68'!/)'D"0*6'&-"&4(&,)*8"/7'&,#&,'"(/".,&-!0("
\c6,/.&NR!-&" 0!#!8" R*,1" $%&" -&8!7&,*(&" 5,*?3&)(*(!/)" /5"
0/336)!(!&'" %*'" '/R)" *)" !,,&#&,'!78&" 3!'(,6'(" 7&(R&&)"
)&!?%7/6,'B"*)-"6)!#&,'*8"5*3!)&"%*-"3*-&".&,'/)*8"3/,*8!(+"*)"
!,,&8&#*)0&1]:^;""
"
C*3!)&" ,&'68(&-" 5,/3" #*,!/6'" 0*6'&'B" ./.68*," *3/)?"
&4.8*)*(!/)'"!'"3!8!(*,+"78/0A*-&'"*'"(%&+"0/)Q6,&"6.".!0(6,&'"/5"
-&8!7&,*(&" ?/#&,)3&)(*8" *0(!/)" (/" .,&#&)(" 5//-" *,,!#!)?1"U%!8&"
'60%" #!?)&((&'" *,&" .*,(" /5" (%&" .!0(6,&D" (%&,&" R&,&" /(%&," 3/,&"
!)'!-!/6'" R/,A'" *5//(1" $%&'&" !)086-&-" 76,)!)?" /," /(%&,R!'&"
-&'(,/+!)?"5*,3'D",&N58//-!)?"'/6(%&,)"J(*8!*)"3*,'%&'"(/",&-60&"
5//-".,/-60(!/)"*)-"!)0!-&)(*88+",&!)(,/-60!)?"3*8*,!*D"/.&)!)?"
'&*"-+A&'"!)(/"[6(0%"5*,3"8*)-'"*'"R&88"*'"(%&",/6(!)&".86)-&,!)?"
/5"5//-"'(/,&'"7+"'/8-!&,'1"<)-"*5(&,"(%&"&55&0("/5"!)#*-!)?"*,3!&'D"
,&(,&*("R*'"*00/3.*)!&-"7+"-&'(,60(!/)"/5"5//-".,/-60!)?"*''&('"
!)" *)" &55/,(" (/" '8/R"-/R)" (%&" &)&3+]'" *-#*)0&'1" 2(*8!)" !)'!'(&-"
%!'" /R)".&/.8&" -&'(,/+" (%&!," /R)"%/6'&'" *)-" 5//-" 7&5/,&" (%&+"
&#*06*(&-D"*)-"L!338&,"/,-&,&-"(%*("\)/("/)&".&,'/)D")/"T6!)(*8"
/5"?,*!)D")/",*!8R*+"(,*0A"36'(",&3*!)"7&%!)-"i"$%&"&)&3+"36'("
5!)-"*"0/6)(,+"(/(*88+"76,)&-"*)-"-&'(,/+&-]1"<)-"'/"3*)+"*,&*'"
R&,&",*#*?&-"/)0&"/)"!)#*'!/)"*)-"*?*!)"/)",&(,&*(1:^a"
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"
@&(R&&)"P;"*)-"^X"3!88!/)"-!&-"*'"*",&'68("/5"(%&"R*,"*00/,-!)?"
(/"M/R&D")/(" Q6'(" 5,/3"7/37'"*)-"?6)'B"'(*,#*(!/)"*8'/"08*!3&-"
3!88!/)'1" $%&" -!'.8*0&3&)(" (%*(" *00/3.*)!&-" (%&" R*,D" 7/(%"
-6,!)?"*)-"*5(&,D"R*'"/)"*"'0*8&"6).,&0&-&)(&-"!)"c6,/.&"/,"(%&"
R/,8-D" *)-" ,&8/0*(!)?" .&/.8&" '0*#&)?&-" 5,/3" 6)068(!#*(&-" *)-"
*7*)-/)&-" ./(*(/" .*(0%&'" *)-" '(&*8!)?" R%*(" 5,6!(" 3!?%(" 7&" /)"
6)(&)-&-" (,&&'"R%!8&"7&!)?"%/6)-&-"7+" (%/'&" \,&08*!3!)?]" (%&!,"
0/6)(,+" .6,?&-" /5" /(%&," &(%)!0!(!&'1" [6,!)?" (%&"R*," !('&85D"3/'("
/,-!)*,+"5/8A"R&,&"%6)?,+B"!)(&,)*(!/)*8"(,*-&"%*-"*8,&*-+"7&&)"
*"0/3./)&)("/5"5&&-!)?"0!(!&'D"*)-"!("%*-"0&*'&-"R!(%"78/0A*-&'1"
M646,+" 5//-'" -!'*..&*," 5!,'(" !)" '60%" '!(6*(!/)'" *)-" ?&)&,*(&"
*)?'(D"76("(%*("!'"(%&"*)?'("/5"0%*)?&D")/("/5"'6,#!#*8D"R%!0%"R*'"
(/" 5/88/R" !)" c6,/.&" 5/," 3*)+1" I*(!/)!)?" 7&0*3&" 0/33/)D" *)-"
%/3&",&*,!)?"/5" ,*77!('",&.8*0&-" 8*37D"./,A"*)-"7&&51"$%!'"R*'"
Q6'("(%&"7&?!))!)?1"
"
J("R*'".&,%*.'"E,&&0&"(%*("'600637&-"(/"5*3!)&"5!,'("R!(%"3/,&"
(%*)":XXDXXX"'(*,#!)?"(/"-&*(%"!)":`^:NW"*'"*",&'68("/5"-!',6.(&-"
5//-"3/#&3&)('D"%/*,-!)?"7+"5*,3&,'"*)-"7,&*A-/R)"/5"8*R"*)-"
/,-&,1" $%&".*,8/6'" '(*(&" /5" (%&" 0/6)(,+" 8&-" (/" *"E&,3*)N@,!(!'%"
*?,&&3&)(" (/"*88/R" 5//-" '%!.'" (/" '6..8+"E,&&0&" (%,/6?%/6(" (%&"
R*,1"G&("&#&)"(%&)D"'/3&"aXj"/5"(%&"^:XDXXX"R*,(!3&"-&*(%'"!)"
E,&&0&" R&,&" *((,!76(&-" (/" '(*,#*(!/)1:^_" @&((&,N?/#&,)&-"
0/6)(,!&'"'60%"*'"L/88*)-"3*)*?&-"5//-"'6..8!&'"5/," 8/)?&,"76("
'655&,&-" 5,/3" 0/3.68'/,+" ,&T6!'!(!/)'" /5" 5//-" 7+" !)#*-!)?"
*,3!&'"*)-"7+":`^^" '6?*,"7&&('" *)-" (68!."7687'" 5/,3&-".*,("/5"
(%&"-!&(1"U/,'&"0*3&D"*)-".&(!(!/)'"(/"@,!(*!)"(/"*88/R"5//-"'%!.'"
(%,/6?%"R&,&" *88/R&-D" 76(" /)8+" !)" 8!3!(&-" T6*)(!(!&'" *)-" '/3&"
:aNWXDXXX"[6(0%"'(*,#&-"(/"-&*(%1"$%!'"R*'"!)"L/88*)-D"*"0/6)(,+"
R!(%"8!)A'"(/"7/(%"(%&"E&,3*)'"*)-"(%&"@,!(!'%1"@6("E&,3*)+"R*'"
0/)0&,)&-"*7/6("!('"/R)"5//-"'&06,!(+"&#&)"7&5/,&"(%&"R*,D"*)-"
!)" :`^WNPD" -&'.!(&" ?//-" %*,#&'('" 5//-" R*'" '0*,0&1" C,/3" *)"
*-&T6*(&" *#&,*?&" )*(!/)*8" -*!8+" 0*8/,!5!0" !)(*A&" /5" WD;_X" *(" (%&"
'(*,("/5"(%&"R*,D"(%&"*#&,*?&"E&,3*)"R*'"&4!'(!)?"/)"*7/6(":D^XX"
0*8/,!&'" 7+" (%&" &)-1" $%&" /7#!/6'"3&*)'" /5" '6..8&3&)(!)?" (%&!,"
/R)" .&/.8&]'" )&&-'"R*'" 5/," (%&" E&,3*)'" (/" 0/33*)-&&," 5//-"
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5,/3" (%&!," /006.!&-" (&,,!(/,!&'D" *)-" '/" @&8?!63" *)-" C,*)0&"
*#&,*?&-" :DPXX" 0*8/,!&'" .&," -*+B" 5//-" R*'" *8'/" (*A&)" 5,/3"
V/,R*+" *)-" >H&0%/'8/#*A!*1" @6(" !(" 7&0*3&" &#&)" R/,'&" !)"
L/88*)-"R%&,&D" *'" (%&" 8*'(" 0/6)(,+" (/"7&" 8!7&,*(&-" *)-"R!(%" (%&"
'&*"%*#!)?"7&&)" 8&(" !)(/" (%&"*?,!068(6,*8" 5!&8-'D")*(!/)*8"*#&,*?&"
0*8/,!5!0" !)(*A&" 5&88" (/" ^XXD" %*85" (%*(" /5" 0/)0&)(,*(!/)" 0*3."
!)3*(&'1:^b""
"
2/3&"'(*,#*(!/)"R*'"*"'&0/)-*,+"&55&0("/5"R*,B" !)"/(%&,"0*'&'" !("
R*'"*"-&8!7&,*(&"*0(1"=/8*)-"*)-"eA,*!)&"R&,&"(/"7&"&3.(!&-"5/,"
E&,3*)"5*,3&,'"6'!)?"'(*,#*(!/)"/)"*"'0*8&"(%*("R*'".8*))&-"(/"
&40&&-"(%&"L/8/0*6'("!)")637&,'"/5"-&*(%'1"C//-"R*'"/55&,&-"(/"
=/8&'"*)-"/(%&,'")&&-&-"5/,"R/,AD"*)-"'6,.86'"5//-"(,*)'./,(&-"
(/"E&,3*)+1"$%&".8*)"5*!8&-"*'".&/.8&"3!?,*(&-"*)-"3/,&"5/,0&-"
8*7/6," R*'" )&&-&-" 76(" R*'" 3*!)(*!)&-" R%&,&" 0/)(,/8" R*'"
*7'/86(&" f" (%6'" '/3&" :1P" (/" :1aP"3!88!/)" 2/#!&(" .,!'/)&,'"R&,&"
'(*,#&-"(/"-&*(%1""
"
C//-".,/#&-" *'" #*86*78&" *"R&*./)"*'" ?6)'1"@6(" (%&" &)-"/5"R*,"
-!-" )/("3&*)" (%&" &)-" /5" '(*,#*(!/)" !)" c6,/.&1" $%&" <88!&'" R&,&"
6).,&.*,&-"5/,"(%&"(*'A"/5"5&&-!)?"3!88!/)'"/5"'(*,#!)?".&/.8&"!)"
c6,/.&" !)" (%&" *7'&)0&" /5" 8/0*8" !)5,*'(,60(6,&D" ?/#&,)*)0&" *)-"
8*R"*)-"/,-&,1">*8/,!5!0" 8&#&8'" 5/," (%&"@,!(!'%N0/)(,/88&-"H/)&" !)"
E&,3*)+"5&88"(/"*,/6)-":DXXX"*)-"!)"(%&"C,&)0%"H/)&"R&,&"8/R&,1"
<"+&*,"*5(&,"(%&"&)-"/5"(%&"R*,"!)"J(*8+D" 5//-",!/('"*)-"*" \%6)?&,"
3*,0%]"/006,,&-D",*(!/)'"!)"@6-*.&'("5&88"(/";;a"0*8/,!&'".&,"-*+D"
0%!8-,&)"R&,&"&*(!)?"?,*''" !)"@&,8!)D" (,/.!0*8" 5!'%" !)" (%&"V*.8&']"
*T6*,!63"R&,&"'(/8&)"5/,"5//-"i"*)-"'/"/)1""
"
$%&" .,/78&3" R*'" 7/(%" *7'/86(&" '%/,(*?&'" /5" 5//-" *)-" (%&"
-!55!068(!&'" /5" -!'(,!76(!/)" !)" (%&" *7'&)0&" /5" &!(%&," 56)0(!/)!)?"
!)5,*'(,60(6,&" /," 8*R" *)-" /,-&,1" <)-" (%&" /)8+" '/6,0&" /5" 7/(%"
/,-&," *)-" 5//-" R*'" (%&" <88!&-" /006.+!)?" 5/,0&'D" R%!0%" '//)"
,&0/?)!H&-" (%*(" 8*R" *)-" /,-&," 0/68-" /)8+" 7&" ,&&'(*78!'%&-" !5"
'(*,#*(!/)" R*'" (*0A8&-" *'" (%&" .,!3*,+" .,/78&31:^`" C//-" *8'/"
7&0*3&" (%&" /)8+" 06,,&)0+" /5" #*86&" *)-" &40%*)?&" /5" '&46*8"
5*#/6,'" 5/," 5//-" 7&0*3&" 0/33/)" ./'(" R*," *'" \(%&" *)!3*8"
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'(,6??8&" 5/," &4!'(&)0&" ?/#&,)&-" &#&,+(%!)?1" C//-1" $%*("R*'" (%&"
/)8+"(%!)?"(%*("3*((&,&-1"C//-"5/,"(%&"0%!8-,&)1"C//-"5/,"+/6,'&851"
C//-"*("(%&"0/'("/5"*)+"*7*'&3&)("*)-"-&.,*#!(+1"<)-"*5(&,"5//-"
*" 8!((8&" R*,3(%" *)-" '%&8(&,1]:;X" 260%" 0/)-!(!/)'" 8&-" (/" 78*0A"
3*,A&(" .,/5!(&&,!)?D"R!-&'.,&*-" (%&5(" *)-" #!/8&)0&1"<)-"/)0&" *"
3&*'6,&" /5" '(*7!8!(+" /006,,&-" !)" (%&" 0/6)(,+'!-&D" .&*'*)('" *)-"
'%/.A&&.&,'"7&0*3&"(%&")&R".,!#!8&?&-"08*''"5/,"(%&+"0/)(,/88&-"
5//-" '6..8+" f" /)&" !)-!0*(/," R*'" (%*(" 5*,3%/6'&'" !)"
>H&0%/'8/#*A!*" ?,&R" (/" (R!0&" (%&!," .,&R*," '!H&" R!(%" ./'(R*,"
R&*8(%"?&)&,*(&-"5,/3"'*8&'"(/"(%&"5//-N.//,"6,7*)"3!--8&"08*''1"
<)-"!)"J(*8+D",&*88/0*(!/)"/5"6)-&,6'&-"8*)-"(/".&*'*)('"5/'(&,&-"
!)0,&*'&-"5//-".,/-60(!/)"f"6)(!8"(%&"/8-"%!&,*,0%+",&&'(*78!'%&-"
!('&851" J)" (%*(" '%/,(" .&,!/-D" (%,/6?%/6(" 360%" /5" c6,/.&" *"
0/336)!'("'+3.*(%+"R*'"&*'!8+"5/'(&,&-"*'D" \!)"*"0/)(!)&)("(%*("
R*'"0/)'(*)(8+"%/#&,!)?"/)"(%&"7,!)A"/5"'(*,#*(!/)D"0/)(,/8"/5"(%&"
R/,A5/,0&"R*'"*)"&4(,&3&8+"./R&,568"(//8]1:;:"
"
<'" (%&"<88!&'" '/6?%(" (/" ,&&'(*78!'%" '/3&")/,3*8!(+" !)" (%&" H/)&'"
5/,"R%!0%" (%&+"*00&.(&-" ,&'./)'!7!8!(+D" 7/(%" (%&"@,!(!'%"*)-" (%&"
<3&,!0*)"3!8!(*,+"?/#&,)3&)('"!)(,/-60&-".&)*8(!&'"/5"-&*(%"5/,"
*)+/)&" ,!/(!)?" /#&," 5//-1" <'" M/R&" 0/33&)('D" \(%&,&" !'" 8!((8&"
-!55&,&)0&"7&(R&&)"*))/6)0&3&)('" 8!A&" (%!'"*)-"(%/'&"3*-&"7+"
(%&"V*H!'" (%&3'&8#&'D"*)-" !)-&&-" !("R*'".&,%*.'" (%&"'&378*)0&"
/5"0/)(!)6!(+"7&(R&&)"(%&"(R/"'+'(&3'"/5"0/)(,/8"R%!0%"3*-&"(%&"
*))/6)0&3&)(" '/"&55&0(!#&]1:;W"@6(" '60%"3&*'6,&'"-/")/(" 0,&*(&"
3/,&"5//-D"*)-"!("'&&3'"(%*("-&*(%'"!)"0*3.'"3*)*?&-"7+"C,*)0&"
R&,&" %!?%&," (%*)" !)" 0*3.'" 3*)*?&-" 7+" /(%&,'" /5" (%&" <88!&'"
'!3.8+"7&0*6'&"/5"(%&"&4(,&3&"5//-"0,!'!'"!)":`^;"!)"C,*)0&1""
"
<)-"&#&)"R%&)" 5//-"7&0*3&"*" 8!((8&"3/,&"*#*!8*78&" !)"L6)?*,+D"
!('"#*86&"*)-"(%&"/)'&("/5"%+.&,N!)58*(!/)"8&-"(/"'60%"&4*3.8&'"*'"
*" '67'(*)(!*8" 7//A" *-#*)0&" .*+3&)(" 76+!)?" /)8+" 5//-" 5/," /)&"
3&*8D" *)-" (/" 5*0(/,+" R/,A&,'" 0/)(!)6!)?" (/" *00&.(" R/,(%8&''"
R*?&'" *'" 8/)?" *'" (%&+" ,&0&!#&-" *" 5,&&" 86)0%" &*0%" -*+1" J)" :`^_D"
C,*)0&" &4.&,!&)0&-" '(,!A&'" /#&," 5//-" '%/,(*?&'" *)-" !)58*(!/)1"
c)3!(!&'" ?&)&,*(&-" 7+" &)#+" /5" (%/'&" R%/" %*-" .,/'.&,&-" 5,/3"
(%&"R*,"f"76'!)&''3&)"*)-"./8!(!0!*)'"f"R%&)"/(%&,'" ,&3*!)&-"
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08/'&" (/" '(*,#*(!/)" 5/'(&,&-" *" 5&,(!8&" ?,/6)-" 5/," 0/336)!'("
'+3.*(%+D"*)-"'/"6'%&,&-"!)"c6,/.&]'"0/)(!)6!)?"R*,"R!(%"!('&85"
!)"(%&"5/,3"/5"(%&">/8-"U*,"*)-"/3)!.,&'&)("5&*,"/5"0/)58!0(1""
"
$%&"5/88/R!)?"C!?6,&:;P"'%/R'"5*3!)&"!3.*0("g)637&,"/5"-&*(%'h"
7+"?8/7*8",&?!/)"*)-"-&0*-&"/5"(%&"WX(%"0&)(6,+"*)-"!)-!0*(&'"(%*("
c6,/.&"R*'"'&0/)-"/)8+"(/"c*'("<'!*"!)"5*3!)&N,&8*(&-"3/,(*8!(+D"
R!(%" !('" '&#&,!(+"7&!)?"?,&*(&," (%*)" 5*3!)&"&#&)('" !)"2/6(%"*)-"
2/6(%&*'(" <'!*" *)-" <5,!0*" 5/," (%&" R%/8&" 0&)(6,+1" $%!'" ,6)'"
0/6)(&," (/" ./.68*," U&'(&,)" 7&8!&51" $%&" 8*(&," E,&&)" I&#/86(!/)"
*00/6)('" 5/," *" 8*,?&" .*,(" /5" (%&" ,&-60&-" !)0!-&)0&" /5" 5*3!)&" !)"
2/6(%"*)-"2/6(%&*'("<'!*1"$%&"C!?6,&" !)0!-&)(*88+"%!?%8!?%('" (%&"
*''/0!*(!/)"/5"5//-"'&06,!(+"f"(%&"/../'!(&"/5"(%&",!'A"/5"5*3!)&"f"
R!(%" ?//-"?/#&,)*)0&D"R%!0%" 08&*,8+" 5*!8&-" !)":`WX'" *)-":`PX'"
c6,/.&1"
"

"

!
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"
2/"(%&"(!(8&"T6&'(!/)]'"*''63.(!/)"(%*("(%&"U&'("%*'" \'/8#&-"(%!'"
.,/78&3" /5" 5//-" *#*!8*7!8!(+" 0&)(6,!&'" *?/]" !'" )/(" *006,*(&1"
C*3!)&" %*'" '(*8A&-" (%&" U&'(" *'" 360%" *'" *)+R%&,&" &8'&D" &#&)"
R%&)"(%&"U&'("0/)'!-&,&-"!('&85"*("(%&"%&!?%("/5"!('"0!#!8!H*(!/)1""
.
.
!$-&(7=$*.,6(.a5(-,=%$.
.
C*3!)&" !'" *)" /3)!.,&'&)(" ?8/7*8" ,!'A1"F!)!3!H!)?" !('" !3.*0(" /,"
*#/!-!)?"!("R%&,&"./''!78&"!'"*"5!,'(".,!/,!(+"/5"?/#&,)3&)('1"$%&"
U&'(" ,&3&37&,&-" (%!'" 5,/3"UUJJB" !(" *..8!&-" !('" '0!&)0&" (/" (%&"
.,/78&3D"76(" !("%*'"*8'/" (%&"*-#*)(*?&"/5" *?,!068(6,*88+" '6!(*78&"
8*)-'"*)-"08!3*(&'D"*)-"&55&0(!#&"0/)(,/8"/#&,",&'/6,0&'"!)"/(%&,"
.*,('"/5" (%&"R/,8-1"U!(%"'6,.86'" 5//-D" (%&"U&'(" 5/,368*(&'" 5//-"
'(,*(&?!&'"7*'&-"/)"5//-"'*5&(+"3/,&"(%*)"5//-"'&06,!(+D"3/,&"/)"
&4./,('"(%*)"/)"'&06,!)?"'655!0!&)("7*'!0"5//-"5/,"'6,#!#*8"/5"(%&"
./.68*0&1" $%!'" !'" R%+" 5//-" '&06,!(+" .8*))!)?" !)" 0/6)(,!&'" (%*("
0*))/(".,/-60&"&)/6?%"5//-"5/,"(%&3'&8#&'"!'"&''&)(!*8D"*)-"R%+"
!("!'")/("#!*78&"(/"'!3.8+"*88/0*(&"*!-"(/"!)(,/-60&"(%&"U&'(]'"5//-"
.,/-60(!/)" 3/-&8" !)" 0/6)(,!&'" (%*(" -!55&," 5,/3" (%&" U&'(1" 260%"
)*(!/)'" *8'/" -!55&," 5,/3" &*0%" /(%&," !)" (&,3'" /5" !)(&,)*(!/)*8"
)&?/(!*(!)?"./R&,D"A)/R8&-?&N7*'&D"'/!8"T6*8!(+D" 8*)-"*)-"R*(&,"
*#*!8*7!8!(+D" ./.68*(!/)" -&)'!(+" *)-" 068(6,&1" c*0%" ,&T6!,&'" !('"
/R)"5//-"'&06,!(+".8*)"*'"(%&"5!,'(",&'./)'!7!8!(+"/5"?/#&,)3&)(D"
,&?*,-8&''"/5"R%&(%&,"(%*("?/#&,)3&)("!'"-&3/0,*(!0"/,")/(1"
"
$%&" \.,/78&3]" /5" 5//-" *#*!8*7!8!(+" 5/," *)" &#&,N?,/R!)?" ?8/7*8"
./.68*(!/)"!'")&#&,"'/8#&-1"J("!'"/)8+"*".,/78&3"!)"(%&"'&)'&"(%*("
(%!'".,/3/(&'"*"5/06'"/)"(%&"3/'("7*'!0"3*(&,!*8"*'.&0("/5"8!5&"f"*"
5/06'" (%*(" !'"/(%&,R!'&"-!'(,*0(&-"7+"*"3+,!*-"/5"/(%&,"3*(&,!*8"
R*)('"(%*(D"0/3.*,&-"(/"'6,#!#*8"5//-D"*,&"8646,!&'1"$%&"U&'("%*'"
\'/8#&-" (%&" .,/78&3]" Q6'(" 8!A&" (%&" *)0!&)(" 8*)-'" /5" J,*T]'" 5&,(!8&"
0,&'0&)(D"*)0!&)("I/3&D">%!)*D"J)-!*"*)-"/(%&,"?,&*("0!#!8!H*(!/)'D"
R%!0%" /5" 0/6,'&" 3&*)'" (%*(" !(" !'" *8R*+'" *" 5,*?!8&" -+)*3!01" J)"
3/-&,)" (&,3'" 5/," *" 0/6)(,+" (%*(" -/&'" )/(" ,&8!*78+" .,/-60&"
&)/6?%" 5//-" 5/," !('"./.68*(!/)D"*".8*)"(/"'&06,&" (%*(" 5//-" !'")/("
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Q6'(" (%&" 3*!)" 3/,*8" !3.&,*(!#&" /5" ?/#&,)3&)(" 76(" !)" 5*0(" *"
.,*0(!0*8" 3&*)'" /5" 3*!)(*!)!)?" (%&" 8&#&8" /5" 8*R" *)-" /,-&," (%*("
6)-&,.!)'"0!#!8"'/0!&(+1"
"
<)/(%&," 3*((&," (%*(" /(%&,'" *'A!)?" '60%" T6&'(!/)'" 5,/3" *"
U&'(&,)" .&,'.&0(!#&" 0/33/)8+" !)(,/-60&" !'" *" 0/)0&,)" 5/," (%&"
,&'/6,0&'" 6'&-" 7+" *?,!068(6,&" *)-" (%&" ,&'68(*)(" ./886(!/)" f" /!8D"
5&,(!8!H&,'" *)-" .&'(!0!-&'" !)" .*,(!068*,1" <(" !('" '!3.8&'(D" (%&" (!(8&"
T6&'(!/)]'"'6??&'(!/)"(%*("(%&"U&'(&,)"5/,3"/5"*?,!068(6,&"0*)"7&"
'.,&*-" *0,/''" (%&" .8*)&(" !3.8!&'" (%*(" '60%" ,&'/6,0&'" *,&"
*#*!8*78&1" L63*)" !)?&)6!(+" %*'" 0/)'!'(&)(8+" .,/-60&-" )&R"
3&*)'"/5"*00&''!)?",&'/6,0&'D"76("(%&,&"36'("7&"*"8!3!(D"*)-"0/'('"
/5(&)" ,!'&"f"R%!0%".6('" '60%" ,&'/6,0&'"/6("/5" (%&" ,&*0%"/5".//,"
0/6)(,!&'1""
"
U!(%/6(" 0/)'!-&,!)?" (%&" *8(&,)*(!#&" /5" '/N0*88&-" /,?*)!0"
*?,!068(6,&" f" R%!0%" !'" -!'06''&-" !)" *)/(%&," &''*+" f" !(" !'" R/,(%"
)/(!)?" (%*(" (%&" 3*Q/,!(+" /5" .//," 0/6)(,+" *?,!068(6,&" (%*("
.,/-60&'" %*85" /5" (%&" R/,8-]'" 5//-" 6'&'" \/,?*)!0]" (&0%)!T6&'1" $/"
5/88/R" (%&" U&'(" *'" !)" (%&" (!(8&" T6&'(!/)" R/68-" 3&*)" (%*(" (%&"
3*Q/,!(+"/5" (%&"R/,8-"R/68-"6'&"3/,&"5&,(!8!H&,D"3/,&".&'(!0!-&D"
3/,&" /!8" *)-" 8&''" 8*7/6,1" <88" /5" (%&'&" ,6)" 0/6)(&," (/" /(%&,"
./.68*," *,?63&)('D" '60%" *'9" 3!)&-" 5&,(!8!H&,'" *)-" /!8" *,&"
*..,/*0%!)?"\.&*A']"/5"*#*!8*7!8!(+B"5&,(!8!H&,D".&'(!0!-&"*)-"/!8"*,&"
./886(*)('D"*)-"6)&3.8/+3&)(".,/-60&'"%6?&"R&85*,&"0/'('1"@6("
(%&'&" *,&" /(%&," '67Q&0('1" $%&" 0/3.8&4!(+" /5" &)'6,!)?" *-&T6*(&"
5//-",&8!&'"/)"(%&"R/,8-]'"7&'("'0!&)0&",*(%&,"(%*)"*)+"3!'.8*0&-"
U&'(&,)"'6.&,!/,!(+1"
"
J"%/.&"(%!'"&4.8*!)'"R%+"3+"#!&R'"/)"(%&")&&-"5/,"5//-"'&06,!(+"
.8*))!)?" !)" 0/6)(,!&'" (%*(" 0*))/(" .,/-60&" &)/6?%" 5//-" 5/,"
(%&3'&8#&'" !'" (%&" 3/'(" 3/,*8" *)-" 3/'(" .,*0(!0*8" *..,/*0%" (/"
5//-"./8!0+1"J("!'")/("'!3.8+"\.8*6'!78&]"f"!("*0A)/R8&-?&'"(%*("(%&"
R*+" (%*(" U&'(&,)" )*(!/)'" %*#&" '/8#&-" (%&!," .,/78&3'" /5" 5//-"
*#*!8*7!8!(+" *,&" )&!(%&," 0&)(6,!&'N/8-" )/," !)5*88!78&1" <)-" !(" *8'/"
)/(&'"(%*("6'&"/5"/6,"*!-"(/"!)'!'("(%*("/(%&,"0/6)(,!&'"5/88/R"/6,"
3/-&8"R/68-".,/-60&"3/,&".,/78&3'"(%*)"!("R/68-"'/8#&1""
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3609,(7.A.
.
e%5.&7=,(.%$.2%%).-("57=,L.0$).&%7').0*7="5',57(.0-.&(''.0-.
%$.-9=7=,50'.,6(+(-N.&6="6.L%5.)=-,=$*5=-6.27%+.1('=(2R10-().
7('=*=%$P.Q%&.)%.L%5. 7("%$"='(. ,6(. -"=($"(.0$). "%++(7"=0'.
7(0'=,L.%2.2%%).97%)5",=%$.&=,6.25__L.-9=7=,50'.=)(0'-N.%7*0$=".
0*7="5',57(.0$).,6(.'=#(.,60,.07(.,7($)L.,%)0LS.
"
"
$%!'"&''*+"0/)'!-&,'"*8(&,)*(!#&"5/,3'"/5"5//-".,/-60(!/)"R!(%!)"
*"'.!,!(6*8"?&'(*8(1:;^" J("*,?6&'" 5/,"*)"/.&)N3!)-&-"0/)'!-&,*(!/)"
/5"*88"5/,3'"/5"5//-".,/-60(!/)D"*)-"'&&A'"(/"'(!58&"*,?63&)('"(%*("
/)&"5/,3"/5"*?,!068(6,&"!'"'6.&,!/,"(/"*)/(%&,1"J("(*A&'"R/,8-"5//-"
-&3*)-" *'" !('" 0/)(&4(" 5/," 7/(%" 5//-" .,/-60(!/)" *)-" '.!,!(6*8"
/6(./6,!)?'" '60%" *'" 0/3.*''!/)1" <)-" !(" 0/)'!-&,'" '0!&)0&" *'" *"
.&*A" /5" ,*(!/)*8" 8&*,)!)?" (%*(" !'" 7&'(" *..8!&-"R!(%" (%&" !)'!?%(" /5"
'.!,!(6*8" 6)-&,'(*)-!)?1" @+" (*A!)?" (%!'" *..,/*0%" (%&" ,*(!/)*8&"
7&%!)-" 8!)A*?&'" 7&(R&&)" '0!&)0&" *)-" '.!,!(6*8" 3*((&,'" R!(%"
,&'.&0("(/"5//-"0*)"7&"&4.8!0*(&-1"$%&"*,?63&)("5/88/R'"(%,/6?%"*"
-!'06''!/)" /5" R%*(" R&" *,&" 5&&-!)?D" (%&" 8*)?6*?&" /5" '0!&)0&" *)-"
'.!,!(6*8!(+D" '.!,!(6*8" )/6,!'%3&)(" *)-" (%&" /5(N5/,?/((&)" 7*8*)0&"
7&(R&&)"-"/($,/2"*)-"-23/($,/2.(/"&4.8*!)"(%*("%/8!'(!0"*?,!068(6,&"
&4!'('" !)" 8*,?&N'0*8&" 0/33&,0!*8" .,*0(!0&D" Q6'(" *'" !(" -/&'" !)"
'3*88%/8-&," *?,!068(6,&" f" 76(" (%*(" !5" &!(%&," 8*0A'" *" '.!,!(6*8"
&8&3&)(D" !(" (&)-'" (/R*,-" &)#!,/)3&)(*8" *)-" '/0!*8" &4.8/!(*(!/)1"
L&)0&"(%!'"&''*+"0/)(*!)'"/00*'!/)*8",&8!?!/6'"8*)?6*?&1""
"

"
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.
W60,.07(.&(.2(()=$*S.
"
J5"(%&"7/-+"!'"5&-D"(%&)"(%&")&4("*0(!#!(+"/5"(%&"0/)'!-&,&-"8!5&:;;"!'"
)/6,!'%3&)("/5"(%&"'/681"$%!'"*4!/3"/5"(%&"'*?&'"0/3&'"(/"6'"5,/3"
.%!8/'/.%+" *)-" ,&8!?!/)1" $/-*+" 5&&-!)?" (%&" 7/-+" !'" ,&8!*)(" /)"
0&)(6,!&'" /5" (&0%)/8/?+D" R%&(%&," R&" &*(" 5,/3" '6.&,3*,A&('" /,"
/6,"/R)"?*,-&)'1"G&("R&"&*'!8+"5/06'"/)"!)-!#!-6*8!'(!0")/(!/)'"/5"
.%+'!0*8" R&887&!)?" !)" .8*0&" /5" '.!,!(6*8" -&#&8/.3&)(1" $%!'"
./''!78+" /006,'" 5/," (%&" '*3&" ,&*'/)'" (%*(" (%&" '.!,!(6*8" !)(&)(" /5"
,&8!?!/)'" !'" '67#&,(&-" 7+" 7&8!&5N7*'&-" .,*0(!0&'1" 260%" !'" /6,"
%63*)" )*(6,&" f" '.!,!(6*8" -&#&8/.3&)(" *..&*8'D" 76(" !'" &*'!8+"
-!'.8*0&-" 7+" .%+'!0*8" *)-" 7&8!&5" '+'(&3'" .6,./,(!)?" (/" /55&,"
&*'!&,"'*8#*(!/)1""
"
2*8#*(!/)" 5,/3" R%*(Z" 2!3.8+" .6(D" R&" '&&A" '*8#*(!/)" 5,/3" (%&"
56)-*3&)(*8"5&*,"/5"-&*(%"!)"!('"#*,!/6'"5/,3'"/5"8/''D"0%*)?&"*)-"
-!'*../!)(3&)(1" U%&)" R&" ,&0/?)!H&" (%!'" 3/(!#*(!/)" R&" 0*)"
,&*-!8+" 6)-&,'(*)-" R%+" .&,'/)*8" %&*8(%" %*'" 7&0/3&" 0/)56'&-"
R!(%"'.!,!(6*8"-&#&8/.3&)(1"J"-/")/("3&*)"(/"-&)+"(%&"7&)&5!('"/5"
.%+'!0*8"%&*8(%"f"76("&40&''!#&D" '/3&(!3&'"/7'&''!#&D" !)(&,&'(" !)"
.%+'!0*8" %&*8(%" '&&3'" (/" 7&" .'+0%/8/?!0*88+" 6)%&*8(%+1" $%&"
3*((&,"!'"7&((&,"&4.,&''&-"!)"(%&",%&(/,!0*8"T6&'(!/)9"\R%*("!'"(%&"
7&)&5!(" /5" 8!#!)?" (&)" 3/,&" +&*,'" !5" /)&" !'" )/(" *(" .&*0&" R!(%"
/)&'&85Z]">%,!'(!*)'"R!88",&0/?)!H&"(%&"'&)(!3&)("*'" \R%*("'%*88" !("
.,/5!(" *" 3*)" !5" %&" '%*88" ?*!)" (%&" R%/8&" R/,8-" 76(" 8/'&" %!'" /R)"
'/68Z]:;a"
"
$&0%)/8/?+" 8&*-'" (/" 8/)?&," 8!#&'1" $%&" (R/" 3*Q/," (&0%)/8/?!0*8"
5!&8-'" (%*(" *88/R&-" !)0,&*'&-" 8/)?&#!(+" %*#&" 7&&)" .678!0" %&*8(%"
*)-" *?,!068(6,*8" '0!&)0&1" $%&" 5/,3&," ,&-60&-" &.!-&3!0'" *)-"
!)5*)("3/,(*8!(+" R%&)" (%&" 8*((&," &)'6,&-" 5//-"R*'" *#*!8*78&1" S5"
0/6,'&D"7/(%"5!&8-'"*8'/" 8&-"(/"(/-*+]'"%6?&"./.68*(!/)"*'"R&88"*'"
!)0,&*'&-" 8/)?&#!(+D" R%!0%" !)" (6,)" .,/-60&-" *" )&&-" 5/," 3/,&"
(&0%)/8/?+" (/" .,/-60&" &#&)" 3/,&" 5//-1" <'" *)" *?,!068(6,*8"
'0!&)(!'(" R%/" %*'" '.&)(" 360%" /5" %!'" 8!5&" 0/)0&,)&-" R!(%"
!)(&,)*(!/)*8"5//-".,/-60(!/)D"(%&"7/-+"(%*("J"'&&"R&")&&-"(/"5&&-"
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!'" )/(" (%&" !)-!#!-6*8" 8!#!)?" *" 0/35/,(*78&" 8!5&'(+8&" 76(" (%&" ?8/7*8"
./.68*(!/)1"<)-"*(" (%!'"./!)(D" J" '%/68-"7&"08&*," (%*(" J" 0*))/(" '&&"
*)+" R*+" (/" 5&&-" *)" &'(!3*(&-" )!)&" /," 3/,&" 7!88!/)" .&,'/)'"
R!(%/6("(%&"*..8!0*(!/)"/5"3/-&,)"(&0%)/8/?+1""
"
$%!'"0,&*(&'"*"-!8&33*"5/,"(%/'&"R%/"-/")/("8!A&"(%&"6'&"/5"'/3&"
(&0%)/8/?!&'"+&("R!'%"(/"8!#&"7+"#*86&'"/5"0/3.*''!/)"*)-"&T6!(+1"
$%&" [!*?,*3" 7&8/R" !886'(,*(&'" (%&" #!,(6&'" (%*(" 5&&-" (%&" '.!,!("
0/3.*,&-" (/" (%&!," 8*0A" 0,&*(!)?" *" %6)?&,!)?" /5" (%&" '.!,!(" f" !)"
(/-*+]'".*,8*)0&D"*)?'(1"<("(%&".&,'/)*8"8&#&8"(%&"*)4!&(+"7&0/3&'D"
\%/R"0*)" J"*-#/0*(&"*8(&,)*(!#&" 5/,3'"/5" 5//-".,/-60(!/)" !5" (%&+"
3*+" 8&*-" (/" /(%&,'" '(*,#!)?Z]" $/" *)" &4(&)(D" '60%" T6&'(!/)'" *,&"
.*,(" /5" 8!5&1" $%&+" *,&" *" '!3.8&" !886'(,*(!/)" (%*(" (%&,&" *,&" )/" (!-+"
*)'R&,'" (/" &4!'(&)(!*8" T6&'(!/)'1" @6(" R&" 0*)" ,&'./)-"
0/)'(,60(!#&8+D" 5/," &4*3.8&" 7+" ,&*8!H!)?" (%*(" (%&" &''&)0&" /5"
'.!,!(6*8" #*86&'" !'" (&'(!)?" &*0%" &4.&,!&)0&" /6,'&8#&'" !)" (&,3'" /5"
!('"0/)(,!76(!/)"(/",&-60!)?"'655&,!)?1"J("!'"5/,"(%&'&",&*'/)'"(%*("J"
*3"6)0/35/,(*78&"R!(%" 7&8!&5N7*'&-" /," .,&'0,!.(!#&" '/86(!/)'" /5"
'/3&"'0%//8'"/5"*8(&,)*(!#&"*?,!068(6,&1"
"

"
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"
L/R" 0*)" J" ,&0/)0!8&" (%!'" '(*(&3&)(" f" (%*(" '/3&" '0%//8'" /5"
*8(&,)*(!#&"*?,!068(6,&"*,&")/("*-#*)0!)?"'.!,!(6*8"-&#&8/.3&)("f"
R%&)" &8'&R%&,&" J" %*#&" '6../,(&-" '&85N'655!0!&)(" *?,!068(6,&Z:;_"
$%&" *)'R&," !'" !)" (%&" .,&#!/6'" .*,*?,*.%9" &*0%" /5" 6'" 36'(" (&'("
(%&'&"3*((&,'" !)"/6,"/R)"&4.&,!&)0&D")/("'!3.8+"(,6'("*"?6,61" J)"
'*+!)?" (%!'D" *87&!(" 6'!)?" *)" J)-!*)" R/,-D" J" *3" 0/)'0!/6'" /5" (%&"
7&)&5!('"/5"8&*,)!)?"!)"(%&"3*))&,"/5"/)&]'"068(6,&1"$%6'"(%&"?6,6"
'+'(&3"R/,A'"7&0*6'&"(%&"?6,6"A)/R'"%!'",/8&"g*)-"R%&)"(/"&)-"
!(h" *)-" (%&" -!'0!.8&" A)/R'" %!'" f"R!(%!)" (%&" 068(6,&" !)"R%!0%" (%&"
?6,6"!'"*"'.!,!(6*8"(&*0%&,1"@6("!("!'"(%*("'*3&"068(6,&"5,/3"R%!0%"
(%&"(&*0%!)?'"/5"'*?&'"f"*-#*)0&-"?6,6'" !5"+/6" 8!A&"f" !)086-&"(%&"
,&5&,&)0&" *7/#&" (/" (&'(" 3*((&,'" !)" /)&]'" /R)" &4.&,!&)0&1" S)&"
#&,'!/)" !)086-&'"R/,-'" (/" (%&"&55&0(" \-/")/(" (,6'("+/6,"?6,6D"76("
(&'("!("+/6,'&85"i"]1:;b""
"
2/"J".6("(%&"T6&'(!/)"*?*!)1"\>*)"R&"08*!3"(%*("R&"*,&"5&&-!)?"/6,"
/R)" '.!,!('" 7+" *-#/0*(!)?" *" 5//-" .,/-60(!/)" (&0%)/8/?+" (%*("
,&'(,!0('" (%&" *7!8!(+" /5" /(%&,'" (/" 5&&-" (%&!," 7/-!&'Z]" J5" R&" *,&"
0/)'0!/6'"/5"(%&"0%/!0&D"/5"0/6,'&"R&"0*))/(1"J5"R&"*,&"!?)/,*)("/5"
?8/7*8"5//-"!''6&'"*)-"'&&A"(/"5&&-"/6,"'.!,!('D"(%&)"*'"'//)"*'"/6,"
&+&'" *,&" /.&)&-" (/" ?8/7*8" )&&-'" R&" *,&" 5*0&-" R!(%" 3&)(*8"
'655&,!)?1" $%&" &''&)0&" /5" (%&" T6&'(!/)" *7/#&" !'" !)" (%&" R/,-"
\*-#/0*(&]" f" *" R/,-" !)" (%!'" 0/)(&4(" (%*(" 0/68-" &T6*88+" R&88" 7&"
(,*)'8*(&-"*'"&#*)?&8!H&D".,/'&8+(!H&D"'.,&*-"(%&"R/,-D"*-#&,(!'&D"
&4(&)-" (%&" (,6(%D" *)-" '/" /)1" V/(" ?,*'.!)?" *5(&," 0/)#&,('" !'" (%&"
&''&)0&1"$%&"/)8+"R*+" (%*("R&" 0*)" 5&&-"/6," '.!,!("R%!8&" 5&&-!)?"
/6," 7/-+" 5,/3" *" '.&0!5!0" .,*0(!0&" '60%" *'" ?*,-&)!)?" /," *"
.,&'0,!7&-"*..,/*0%"(/"?,/R!)?"/6,"/R)"5//-"!'" (/"0/)-60("(%*("
.,*0(!0&"5/,"/6,'&8#&'1"$%!'"!'"(%&")*(6,&"/5"'.!,!(6*8"-&#&8/.3&)("
f" !(" !'" *" .&,'/)*8" .,*0(!0&" ,&T6!,!)?" -!8!?&)0&D" )/(" (%&" R*,3"
56HH!)&''" /5" Q/!)!)?" *" '/0!*8" )&(R/,A1" $/" *-#/0*(&" (%*(" /(%&,'"
5/88/R" /6," 0%/'&)" .,*0(!0&" 7+" 08*!3!)?" (%*(" !(" 0/)(*!)'" '/3&"
'.&0!5!0"(,6(%"!'"3/,&"8!A&8+"(/"5&&-"/6,"&?/'"(%*)"/6,"'.!,!('1"
"
$&0%)/8/?+"-/&'")/("5&&-"(%&"'.!,!(D"76("!("-/&'"5&&-"(%&"7/-!&'"/5"
(%&" R/,8-1" J)" *" 7//A" ,&0&)(8+" .678!'%&-:;`" J" '%/R" (%*(" '3*88"
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5*,3&,'"5&&-"6."(/"%*85"/5"(%&"R/,8-"3/'(8+"5,/3"?*,-&)N'!H&".8/('"
-&'!?)&-" (/" 5&&-" (%&!," 5*3!8!&'"7&5/,&"'&88!)?"*)+"'6,.86'1"<(" (%&"
'*3&" (!3&D" J" )/(&" (%&" 0/)(!)6!)?" )&&-" 5/," 7,/*-*0,&" 5*,3!)?" f"
(%*(" !'D" 3/-&,)" (&0%)/8/?!0*88+N-,!#&)" 8*,?&N'0*8&" 5*,3!)?1" @/(%"
*,&")&&-&-"(/"3&&("(%&"5/,&'&&)"./.68*(!/)"/5")!)&"7!88!/)"/,"'/D"
3/'(" /5"R%/3"R!88" 7&" !)" 0!(!&'1" " @/(%" ,&8+" /)" )&R" (&0%)/8/?!&'1"
<8(&,)*(!#&" 5/,3'" /5" 5//-" .,/-60(!/)" %*,-8+" 5&*(6,&" !)" (%!'"
'0%&3*"!886'(,*(&-"!)"(%&"C!?6,&"7&8/R1"
"

"
"
2/"8&(]'"7&"08&*,9"3/-&,)"5*,3!)?"(&0%)/8/?+"!'")/("&#!81"J("%*'")/"
'!)!'(&,"*?&)-*"(/".!88*?&"(%&"&)#!,/)3&)(1"M!A&"*88"(&0%)/8/?+"f"!("
!'"7&)!?)" !)" !('&851"S5"0/6,'&" !("0*)"7&"6'&-" !)"-!55&,&)("R*+'" 8!A&"
*)+" /(%&," (&0%)/8/?+1" $%&" R*+" !(" !'" .,*0(!0&-" (/-*+" .,/-60&'"
3*)+"6)R*)(&-"*)-"'/3&"6))&0&''*,+"&)#!,/)3&)(*8"*)-"'/0!*8"
'!-&"&55&0('1"@6("(%*("!'"*".,/-60("/5"/6,"'/0!&(!&'"*)-"!)-!#!-6*8'D"
)/(" /5" (%&" (&0%)/8/?+D" Q6'(" *'" *(/3!0" (%&/,+" 0*)" 7&" *..8!&-" !)"
#*,!/6'" R*+'1" U%!8&" R&" 7*'&" /6," '/0!&(!&'" /)" *" 3*(&,!*8" *)-"
0/)'63&," 5/6)-*(!/)D"R&"36'(" &4.&0(" &40&''&'" !)" (%&" 6'&" /5" *88"
(&0%)/8/?!&'1"J)"5//-".,/-60(!/)D"J"&4.&0("(%*("R&"*,&",&N&)(&,!)?"
*" .%*'&" /5" '/0!*88+" *)-" &)#!,/)3&)(*88+" &4.8/!(!#&" 6'&" /5"
(&0%)/8/?!&'"7&0*6'&"(%&"5!)*)0!*8",&R*,-'"/5"/R)!)?".*,("/5"(%&"
5//-" '6..8+" '+'(&3" *,&" 7&0/3!)?" &#&)" 3/,&" 0/33&,0!*88+"
*((,*0(!#&1" 260%" 3*((&,'" 3*+" 7&" ,&?68*(&-" 7+" ?//-" ?/#&,)*)0&D"
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R%!0%" &)'6,&'" (%*(" (%&" )&&-'" *)-" *'.!,*(!/)'" /5" '/0!&(+" *,&" )/("
0/3.,/3!'&-"7+".,!#*(&"*0(!/)'1""
"
I&?*,-8&''"/5" !('"3!'6'&D"3/-&,)" 5*,3!)?" !'" !)(&?,*88+",&8!*)("/)"
)&R"(&0%)/8/?+1"J)"*)"&*,8!&,"-!'06''!/)"/5"'6'(*!)*7!8!(+:aX"J"%*#&"
'/3&R%*("58!..*)(8+")/(&-"(%*("(%&"'+'(&3"/)"R%!0%"R&"*,&")/R"
,&8!*)(" !)" 5*0(" '6'(*!)'" ,&'&*,0%1" >/68-" (%!'" 7&" *" 3&0%*)!'3" /5"
'6'(*!)*78&"*?,!068(6,&"!)"*"3/-&,)"0/)(&4(Z"$%&"(&0%)/8/?+"(%*("
'6../,('"5*,3!)?"0/3&'"5,/3",&'&*,0%D"R%!0%"76!8-'"/)"(%&"?,&*("
&4.&,!3&)(*8"*?,!068(6,*8"'0!&)0&"(,*-!(!/)"(%*("7&?*)"!)"<8'*0&"!)"
(%&":bPX'D:a:"R%!0%"%*..&)'"(/"7&"*,/6)-"(%&"./!)("/5" !)58&0(!/)"
5/," (%&" *00&8&,*(!/)" /5" ./.68*(!/)" ?,/R(%" !)-!0*(&-" !)" (%&"
5/88/R!)?"E,*.%1" J(" *8'/" 0/3&'" 5,/3"/(%&,".,*0(!0&'" f" (R/" *,&*'"
(%*("5&&-"!)(/"(%&"0/)(!)6&-"-&#&8/.3&)("/5"(&0%)/8/?+"*,&"5,/3"
(,*-!(!/)*8" 5//-".,/-60(!/)"'+'(&3'"g!1&1"0&)(6,+N/8-".,*0(!0&'"/5"
8/)?"&4(*)("0/336)!(!&'hD"*)-"*8(&,)*(!#&"*?,!068(6,&'1""
"

"
"
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2/" J"-/")/(" '&&" \3/-&,)]"*?,!068(6,&"*'"/../'&-" (/D" 5/,"&4*3.8&D"
\/,?*)!0]"*?,!068(6,&1"J"'&&"(%&3"*'".*,('"/5"(%&"'*3&".,/0&''1"$%&"
8*)?6*?&" /5" /../'!(!/)" !'" &*'+D" *)-" '&,#&'" (/" 0,&*(&" (%&"
'&.*,*(&)&''"(%*("5*0!8!(*(&'"068(N(%!)A1"J("(*A&'"*"3/,&"/.&)"3!)-"
(/" ,&8*(&" (%!'" (/" R!-&," %63*)" &)-&*#/6,'D" '60%" *'" 5&&-!)?" (%&"
%63*)"./.68*(!/)1" J5"R&"*,&"(/" 5&&-"/6,"'.!,!('"R&")&&-"(/"/.&)"
/6,"3!)-'"*)-" (/"A&&." (%&3"08&*,1"U&"3*+" 5&&-"/6,"7/-!&'"*)-"
'.!,!('" (%,/6?%" '.&0!5!0" 3!)-568" *?,!068(6,*8" .,*0(!0&'1" @6(D" *'" J"
'&&"!(D"R&"0/3.,/3!'&"5&&-!)?"7/(%"/6,"'.!,!("*)-"/6,"7/-+"!5"R&"
*,&"*7'/,7&-"!)".,/'&8+(!H!)?"5/,"'/0!*8"0%*)?&1"
"
c4.8*!)&-"!)"(%!'"R*+D"(%&"T6&'(!/)"*'A&-"*("(%&"7&?!))!)?"/5"(%!'"
'&0(!/)"f"\R%*("*,&"R&"5&&-!)?Z]"f"3*+"7&"*)'R&,&-"'600!)0(8+"*'"
5/88/R'1"J5"R&"3*A&"5//-".,/-60(!/)"/6,"'.!,!(6*8".,*0(!0&"R&"3*+"
5&&-"/6,"/R)"7/-+"*)-"'.!,!("*("(%&"'*3&"(!3&D"76("!5"R&".,/3/(&"
*" 7&8!&5D"R&" '%/68-" (*A&" 0*,&" (%*("R&" *,&")/(" 5&&-!)?" '/3&(%!)?"
3/,&" *A!)" (/" /6," &?/'1" G/6" 3*+" '*+" (%*(" (%!'" !'" .8*+!)?" R!(%"
8*)?6*?&1"J("!'D"Q6'("*'"T6/(&'"R&"%&*,"&#&,+"-*+D"'60%"*'"\*'"F*,4"
'*!-D" ,&8!?!/)" !'" (%&" /.!63" /5" (%&" .&/.8&]D" R%&)" !)" 5*0(" R%*(" %&"
'*!-" !'" -&5!)&-"7+" *)" !3./,(*)(" 0/)(&4(1"L&" '*!-D" \@6("3*)" !'")/"
*7'(,*0(" 7&!)?" 'T6*((!)?" /6('!-&" (%&"R/,8-1"F*)" !'" (%&"R/,8-" /5"
3*)w'(*(&D" '/0!&(+1"$%!'"'(*(&"*)-"(%!'"'/0!&(+".,/-60&",&8!?!/)D"
R%!0%"!'"*)"!)#&,(&-"0/)'0!/6')&''"/5"(%&"R/,8-B"7&0*6'&"(%&+"*,&"
!)"*)"!)#&,(&-"R/,8-1"i"I&8!?!/6'"'655&,!)?"!'D"*("/)&"*)-"(%&"'*3&"
(!3&D" (%&" &4.,&''!/)" /5" ,&*8" '655&,!)?" *)-" *" .,/(&'(" *?*!)'(" ,&*8"
'655&,!)?1"I&8!?!/)"!'"(%&"'!?%"/5"(%&"/..,&''&-"0,&*(6,&D"(%&"%&*,("
/5"*"%&*,(8&''"R/,8-D"*)-"(%&"'/68"/5"'/688&''"0/)-!(!/)'1" J(" !'" (%&"
/.!63"/5"(%&".&/.8&1]:aW""
"
F*,4]'" (%&3&" !'" *83/'(" *" '.!,!(6*8" &4.8*)*(!/)" f" *" ,&0/?)!(!/)"
(%*(" '655&,!)?" !'"A&+" (/"6)-&,'(*)-!)?" '/0!&(+"*)-" 8!5&1"G&("%&" !'"
,&5&,,!)?" (/" (%&" ,&8!?!/)" /5" (%&" 3*''&'1" U&" &*'!8+" 5/,?&(" (%*("
3*?!0*8"(%&3&'"/5"-!#!)&"!)(&,#&)(!/)"-&5!)&",&8!?!/)"5/,"3/'("/5"
(%&"R/,8-D" &#&)"R!(%!)" (%&"U&'(1" J)" *--!(!/)D" ,&8!?!/6'" (*?'" *,&"
6'&-" !)" ,&#/86(!/)*,+" 0/)58!0('" *)-" '/" -&5!)&" ./.68*," ./8!(!0'1"
$%6'",&8!?!/)"!'D"*'"F*,0"@8/0%"!-&)(!5!&-D"&''&)(!*88+"./8!(!0*81:aP"
=/8!(!0'" %*'" 7&&)" -&5!)&-" *'" *" (%&/8/?!0*8" -&7*(&" *7/6(" 3/,*8"
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/,-&,:a^" R!(%!)" ./.68*," &4.&0(*(!/)'" /5" ,&8!?!/)" f" &'.&0!*88+" !)"
(%&"'*8#*(!/)",&8!?!/)'"/5"@6--%!'3D">%,!'(!*)!(+"*)-"J'8*31""
"
$%6'" ,&8!?!/)" 5/," (%&" 3*''&'" !'" *7/6(" &#&,+-*+" 0/)0&,)'D" *)-"
-/&'")/("-!55&,"5,/3"*)!3!'(".,*0(!0&'"(%*("'&&A"(/"!)586&)0&",*!)D"
%*,#&'('D"-!'&*'&'"/,"%6)('1"U&"0*)"'&&" (%!'D" 5/,"&4*3.8&D" !)" (%&"
!)'!)6*(!/)" /5" $2,-" !)" F+*)3*," *)-" 36/" !)" $%*!8*)-" !)(/" 8/0*8"
#&,'!/)'" /5" @6--%!'31" J)" 0/)(,*'(D" (%&" '.!,!(6*8" *'.&0('" /5"
,&8!?!/)"-&*8"R!(%"(,*)'0&)-!)?"'60%"*((*0%3&)('D"76("*'"!("!'"!.'/"
5*0(/"./.68*,"!)(&,.,&(*(!/)'"(%*("'&,#&"(%&"3*''&'D"'/"R&"'%/68-"
)/(" 7&" '6,.,!'&-" (/" '&&" ,&8!?!/)" -&5!)!)?" ./8!(!0'" f" *)-" 7&!)?" *"
3&*)'"7+"R%!0%"(%&".67!0"0*)"7&"./8!(!0*88+"3*)!.68*(&-1:a;""
"
G&'"(%!'"!'".8*+!)?"R!(%"8*)?6*?&"5/,"(%*("!'"%/R"8*)?6*?&"R/,A'1"
L&,&"R&"*,&"6'!)?" (%&"3&(*.%/,"/5" \5&&-!)?]" (%&"'.!,!(D" *)-"'60%"
8*)?6*?&" !'" *8,&*-+" 0/3.8!0*(&-" 7+" /6," 6'&" /5" !(" !)" &#&,+-*+"
,&8!?!/)"*)-"'0!&)0&1"2/"8&("3&"&4.8/,&"(%*("'67Q&0("5/,"*"3!)6(&"(/"
&)'6,&"R&"-/")/("8/'&"'.!,!(6*8"3*((&,'"!)"'&3*)(!0'1"
"
"
V0$*50*(.=$.Y('=*=%$N.U"=($"(.0$).U9=7=,.
"
U&" )&&-" 5//-" (/" 8!#&1" 2!4" 7!88!/)" /5" 6'" ,&T6!,&" %6?&" *3/6)('" /5"
5//-1" <" 56(6,&" .,&-!0(&-" ./.68*(!/)" /5" *(" 8&*'(" )!)&" 7!88!/)"
,&T6!,&'D" )/(" Q6'(" ;X" .&,0&)(" 3/,&" 5//-D" 76(" .,/7*78+" bXN:XX"
.&,0&)(" 3/,&D" (/" 0*(&," 5/," 6,7*)" *)-" (,*)'./,(" R*'(*?&" *)-"
0!#!8!H&-"5//-".,&5&,&)0&'1"J5"!)"(%&"8*)?6*?&"/5",&8!?!/)"R&"*?,&&"
(%*("!("!'"*)"\6)0/)-!(!/)*8"-6(+"5/,"3*)A!)-"(/"&4!'(]D:aa"(%!'"5//-"
36'("7&"?,/R)1" J)" 5*0(D"&#&)" (%&" !,,&8!?!/6'"'&&3"(/"*?,&&1" J5"R&"
R&,&"(/"*88"?,/R"/6,"/R)"5//-"5,/3"/6,"/R)"'3*88"?*,-&)'D"0!(!&'"
R/68-"7&0/3&"T6!(&"-!55&,&)("*'"R/68-"0!#!8!H*(!/)1"$%!'"3*+"7&"*"
?//-" (%!)?" f" ./!)(8&''" %&-/)!'3" ,&.8*0&-" 7+" .,/-60(!#&" R/,A"
*..&*8'"(/"3*)+"R/68-N7&"'/0!*8"&)?!)&&,'1"@6("!("-/&'")/("'&&3"
./''!78&" 6)-&," (%&" ,&!?)!)?" !-&/8/?!&'" /5" -&3/0,*(!0" 0*.!(*8!'31"
<)-" '/0!*8" &)?!)&&,!)?" 5/," '.!,!(6*8" -&#&8/.3&)(" %*'" )&#&,"
.,/#&)" '6'(*!)*78&D" *'" R&" -&3/)'(,*(&-" *'" ,&0&)(8+" *'" 8*'("
0&)(6,+" (%,/6?%" 3&?*8/3*)!*0" (+,*))+1" $%6'" J" '&&" (%*(" /6,"
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'0!&)0&N7*'&-" 5//-" .,/-60(!/)" '+'(&3'" (%*(" 5&&-" 0!#!8" '/0!&(+"
(/-*+"'&&3"-&'(!)&-"(/"0/)(!)6&1"
"
20!&)0&" !)" !('" 7&'(" 5/,3" f" *" 3&(%/-/8/?+" *)-" 8*)?6*?&" 5/,"
6)-&,'(*)-!)?")*(6,&" f" %*'")/"7&8!&5" 7*'&"7&+/)-"-/67(!)?"/6,"
'&)'&'"*)-"R%&)"*..8!&-"*'"(&0%)/8/?+"!'"/,!&)(&-"(/"3*!)(*!)!)?"
3*)]'" '6,#!#*8D" 8!A&" (%&" ,/8&" /5" ,&8!?!/)" T6/(&-" *7/#&1" 20!&)0&"
-/&'"(%!'" (%,/6?%"(%&".,&0*6(!/)*,+".,!)0!.8&D"R%!0%".6("'!3.8+D"
.,&086-&'"&)?*?!)?"!)"-&#&8/.3&)('"(%*(".8*0&"%63*)"'6,#!#*8"*("
,!'A1"$%&"!-&*"!'"/7#!/6'8+"R!-&8+"*?,&&-1"L/R&#&,D"!5"!("!'"(*A&)"(/"
3&*)" (%*("3*)"%*'" (%&"*7!8!(+" (/"6)-&,'(*)-" (%&" !3.8!0*(!/)'"/5"
*88"%!'"*0(!/)'"*)-"(/"0/)(,/8"/6(0/3&'",&8*(!#&"(/"%!'"'6,#!#*8D"!("!'"
3/,&" -!55!068(" (/" *?,&&1" G&(" 7/(%" ,&8!?!/)" *)-" '0!&)(!'3" g)/("
'0!&)0&h"0/)(*!)"*)"6)'./A&)"*''63.(!/)"(%*("R&"%*#&"7/(%"(%&"
*7!8!(+" (/" 0/3.,&%&)-"*)-" 0/)(,/8")*(6,&1"U%&)"R&"-/" (%*(D"R&"
*,&" *8,&*-+" #!&R!)?" )*(6,&" *'" '/3&(%!)?" /(%&," (%*)" /6,'&8#&'1"
$%!'"0*)"&*'!8+"/006,"R%&)"R&"&)Q/+"*"'6,5&!("/5"3*(&,!*8"0/35/,("
*)-"!)-68?&"!)"8646,!/6'"!-&/8/?!&'1"
"
G/6" *)-" J" *,&" &)Q/+!)?" 8646,+" f" '!((!)?" /)" (/." /5" F*'8/R]':a_"
.+,*3!-" *)-" '&85N*0(6*8!H!)?D" 76(" !(" !'" *(" (%&" &4.&)'&" /5" /(%&,'"
R%&)"(%&+" 5*0&" 5*3!)&1"2/" J"./'&" (%&"T6&'(!/)9"%/R"0*)"R&" 5&&-"
(%&"56(6,&"./.68*(!/)"*)-"0*,&"5/,"(%&"&)#!,/)3&)("*)-"\0/)(,/8]"
(%&"08!3*(&"*)-"'(/."'.&0!&'"&4(!)0(!/)"*)-"*-#*)0&"%63*)",!?%('"
*)-" 3*!)(*!)" /6," 8!5&'(+8&'" *)-" 0/35/,(" *)-" *)-" *)-" i" Z" U&"
0*))/(" f" *)-" (/" (,+" (/" -/" '/" !'" (/" ,/0A" F*'8/R]'" .+,*3!-" g*'"
!)-!0*(&-" !)" (%&" C!?6,&" 7&8/Rh" (%*(" R&" %*#&" 3*-&" 6)'(*78&" 7+"
(%&'&" 368(!.8&" \R*)(']1" U&" 0*))/(" -/" *88" (%!'" 5,/3" /6," 06,,&)("
*..,/*0%&'D" *8(%/6?%" 3/-&,)" *?,!068(6,&" /55&,'" 3/,&" %/.&" /5"
5&&-!)?"(%&"R/,8-"(%*)"R%*("*,&"0*88&-"\*8(&,)*(!#&']1""
"
$%!'"3*+")/("7&"R%*("7&8!&#&,'"!)"\*8(&,)*(!#&"*?,!068(6,&]"&4.&0("
(/" %&*,D" 76(" 0/)'!-&," !(" (%!'" R*+9" (%&" .,/78&3'" /5" 3/-&,)"
*?,!068(6,&" (%*("R&" -!'06''" *,&"3*-&" A)/R)" (/" 6'" 7+" (%&" '*3&"
'0!&)0&"(%*("!'"'*!-"(/"%*#&"0,&*(&-"(%&".,/78&3'1"
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"
"
S6,"A)/R8&-?&"/5"&)#!,/)3&)(*8"0/)(*3!)*(!/)D"5/,"&4*3.8&D"!'"*"
.,/-60(" /5" '0!&)(!5!0" *7!8!(+" (/" -&(&0(" '60%" 0/)(*3!)*(!/)1" J5"
*..8!0*(!/)"/5"(&0%)/8/?+"0*6'&-"(%&".,/78&3D"'0!&)0&"!'"0%*,?&-"
R!(%" -&#&8/.!)?" (&0%)/8/?!&'" (/" '/8#&" (%&" .,/78&31" J(" %*'" *8'/"
'/8#&-" .,/78&3'" (%&" .678!0" %*'" 5/,?/((&)D" R%!0%" !'" R%+D" 5/,"
&4*3.8&D" !(" !'" 3/,&" 5*'%!/)*78&" (/-*+" (/" 0,!(!0!H&" (%&" E,&&)"
I&#/86(!/)"*'"&)#!,/)3&)(*88+"-&'(,60(!#&1"@6("(%*("/#&,8//A'"(%&"
,&8!&5" !("7,/6?%(" 5,/3"(%&"'655&,!)?"*)-"'(*,#*(!/)" (%*(" 5*0&-" (%&"
R/,8-" *(" (%&" (!3&1"$%&,&" !'" )&#&," *" '!)?8&" '/86(!/)" !)" *" 0/3.8&4"
'+'(&3D"*)-" 8!5&" !'" (%&"3/'("0/3.8&4"'+'(&3"R&"A)/R"/51"$%!'" !'"
R%+" (%&" \'!8#&," 7688&(]" /," \R!)NR!)]" Q/6,)*8!'(!0" &6.%&3!'3'" *,&"
-&,!-&-" 7+" '0!&)(!'('D" 5/," (%&+" A)/R" )/" !)(&,#&)(!/)" !)" *"
7!/8/?!0*8"'+'(&3"%*'"/)8+"*"'!)?8&"&55&0(1"
"
$%&"E,&&)"I&#/86(!/)"5&-"360%"/5"(%&"R/,8-D"76("%&,&"!("0*)"*8'/"
'&,#&" (/" -&3/)'(,*(&" %/R" R&" )&?8&0(" (/" \5&&-" (%&" '.!,!(" R%!8&"
5&&-!)?" (%&" 7/-+]1" J(" %!?%8!?%('" %/R" R&" R&,&" '.&0(*068*,8+"
'600&''568" !)" 5&&-!)?" (%&" 7/-+" R%!8&" .*+!)?" 8!((8&" *((&)(!/)" (/"
5&&-!)?" (%&"'.!,!(1"<)0!&)(".,/-60(!/)"'+'(&3'"R&,&"'R&.("*'!-&"
7+"3/-&,)"U&'(&,)"*..,/*0%&'"*)-"3*)+"<'!*)"'0!&)(!'('"R&,&"
(,*!)&-"*'"!5"/)8+"(&0%)/8/?+"3*((&,&-1"C/,(6)*(&8+"3*)+"5*,3&,'"
*)-" *" 5&R" '0!&)(!'('" ,&(*!)&-" *" 8*)?6*?&" /5" *" R!-&," '+'(&3" !)"
R%!0%"(%&"'.!,!(6*8")&&-'"/5"5//-".,/-60&,'"R&,&"0/)'!-&,&-1""

Future Food Needs +  
Environmental Care + 
Climate ‘control’ +  
Biodiversity +  
Human Rights + 
Maintain Lifestyle +  
Feel Good + 
Other Wants  
!

!

!
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"
$%!'")&46'"7&(R&&)"5!,'("5&&-!)?"(%&"7/-+"(%&)"5&&-!)?"(%&"'.!,!("
!'" R%*(" (%&" '*?&'" %*#&" ,&8*(&-" -/R)" (%&" *?&'1" C!,'(" '&&A" (%&"
&''&)(!*8'" /5" 8!5&" *)-" (%&)" -&#/(&" +/6,'&85" (/" '.!,!(6*8" .,*0(!0&1"
$%&" &''&)(!*8'" /5" 8!5&" f" 5//-D" '%&8(&,D" 08/(%!)?" *)-" 7*'!0"3&-!0*8"
*((&)(!/)"f"%*#&"7&&)"-&5!)&-"5/,"WD;XX"+&*,'"/,"8/)?&,D"*'"%*'"(%&"
'67'&T6&)(" !3.&,*(!#&" (/" .6,'6&" '.!,!(6*8" -&#&8/.3&)(" *'"
!)-!0*(&-"!)"(%&"5/88/R!)?"[!*?,*31"U&"*((&)-&-"(/"(%&" 8*)?6*?&"
/5" (%&"7/-+"76(")/(" (%&" 8*)?6*?&"/5" (%&"'.!,!(" (%,/6?%"(%&"E,&&)"
I&#/86(!/)1"@6(" (%&"'.!,!(" !'")/6,!'%&-"7+".&,'/)*8"*0(!/)D"*)-" !("
(*A&'" *" '(,/)?" '/0!*8" 5*7,!0" (/" R!(%'(*)-" 5,*+!)?" /5" !('" '(,*)-'"
5,/3"6),&?68*(&-"3*(&,!*8!'31"$%&'&"*,&" '(,*)?&" (%!)?'" (/"3/'("
3/-&,)" &*,'D" 76(" !(" -/&'")/(" (*A&"360%" ,&*-!)?" (/" '&&" (%*(" (%!'"
%*'"7&&)"*"0+08&"/5"8&*,)!)?"*)-"5/,?&((!)?D"/5",!'&"*)-"-&08!)&"!)"
0!#!8!H*(!/)'" *0,/''" (%&" *?&'1" F/'(" U&'(&,)&,'" 5/," &4*3.8&D" !)"
8*6-!)?" (%&" ?/#&,)3&)(*8" '600&''&'" /5" (%&" E,&0/NI/3*)"R/,8-D"
5/,?&("(%*("(%&"&)&3+"(%*("*R*,&"0!(!H&)'"'/6?%("(/"?6*,-"*?*!)'("
R*'")/("*"7*,7*,!*)"5/,0&"76("8646,+1:ab"$%*("R*'"%/R"(%&"R!'&"/5"
(%*("(!3&",&0/?)!H&-"(%&"-!'(!)0(")&&-'"/5"(%&"'.!,!("*)-"(%&"7/-+1"
"

"
"

!
!
!

!
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C*!8!)?" (/" 3*A&" '60%" -!'(!)0(!/)'" -!'(/,('" ,&*8!(+D" R%!0%" !'"
,&8&#*)(" R%&)" 0/)'!-&,!)?" %/R" R&" 5&&-" /6," '.!,!('1" G&("
-!'(!)0(!/)'" *,&" (%&" 3/'(" 6'&568" 3&*)'" /5" 0/336)!0*(!)?" !)"
&#&,+-*+" 8*)?6*?&1"F*)+" !)'!?%(568".&,'/)'"%*#&"&4.8*!)&-" (%!'1"
S)&"R%/3"J"*-3!,&" !'" (%&" 8*(&"$%*!N@6--%!'("3/)A"@6--%*-*'*"
R%/" './A&" /5" &#&,+-*+" 8*)?6*?&" *)-" [%*,3*" 8*)?6*?&1:a`" J"
0*))/(" .,&'&)(" (%!'" &''*+" !)" [%*,3*" 8*)?6*?&" *)-" '/" J" ,&8+" /)"
0/)(,*'(D" 0*(&?/,!H*(!/)'"*)-"-!'(!)0(!/)'" (/"3*A&"3+"./!)('1"$/"
5&&-"(%&"'.!,!("5,/3"'60%"-!'0/6,'&",&T6!,&'",&58&0(!/)"3/,&"(%*)"
,&*0(!/)D" 0/)'!-&,*(!/)"3/,&" (%*)" 0/)5,/)(*(!/)D" *'" !)-!0*(&-" !)"
(%&" )&4("[!*?,*31" $%&)" +/6"3*+" '&&" (%!)?'" *'" (%&+" ,&*88+" *,&" f"
)/("7+"+/6"*?,&&!)?"R!(%"3&"/,"*)+"/(%&,"3/-&,)N-*+"(,*0(*,!*)D"
76("7+"-&#&8/.!)?"+/6,"/R)"'.!,!(6*8"-!'0&,)3&)(1"$%!'"8&*-'"3&"
(/" '*+" (%*(" '&&!)?" (%!)?'" *'" (%&+" ,&*88+" *,&" !'" *" -&5!)!(!/)" /5"
R!'-/3" f" *)-" 7+" '*+!)?" (%*(" J" %*#&" -&5!)&-" R!'-/3" *'" (%&"
/../'!(&" /5" -&86'!/)1" 2/" J" 6'&" &#&,+-*+" 8*)?6*?&" (/" 0/)(,*'("
R!'-/3"R!(%"-&86'!/)1"J")&&-"(/"6'&"(%&"0/3.*,*(!#&"8*)?6*?&"/5"
&#&,+-*+"0/336)!0*(!/)"(/".,&'&)("(%&"!-&*"!)"-!'06''!/)D"!)"(%!'"
0*'&"%&,&"!)"(%!'"&''*+1""

"
"
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J5" R!'-/3" !'" '&&!)?" (%!)?'" *'" (%&+" *,&D" (%&)" 7&8!&5'" *)-"
.,&0/)0&!#&-")/(!/)'"*)-"5!4&-"!-&*'"*,&")/("R!'&1"@&8!&#!)?"(%*("
R&"0*)"3*!)(*!)"(%!)?'"!)"'/3&"0/35/,(*78&"'(*(&"!'"*"-&86'!/)B"!("
!'")/("R!'&1"G&("360%"/5"R%*("!'"'*!-"*7/6("'6'(*!)*7!8!(+"*''63&'"
(%*("R&"0*)"0/)(,/8" 8!5&"(/"'6!("/6,"5!4&-"!-&*'"/5"R%*("!'")*(6,*81"
@6(")/(%!)?"!'"5!4&-"*)-"(%6'"(%&,&"!'")/"5!4&-"!-&*"!)"'0!&)0&B"(%&"
'0!&)(!5!0" 3&(%/-" *'" !886'(,*(&-" !)" (%&" 5/88/R!)?" C!?6,&" 6'&'" !('"
)688" %+./(%&'!'" (/" ,&3/#&" /6," %63*)" .,&-!8&0(!/)" (/" 5!4!(+" *)-"
/6,"(&)-&)0+"(/"7&8!&#&"/6,"'&)'&'1""
"

"
"
L/R" -/&'" *88" (%!'" ,&8*(&" (/" -!55&,&)(" 5/,3'" /5" 5//-" .,/-60(!/)Z"
L/R"-/&'" !("*..8+" (/"/6,"'.!,!(6*8")*(6,&'Z"=6("'!3.8+D" !("3&*)'"
(%*("!("!'")/(".,/-60(!#&"(/"08*!3"(%*("/)&"5//-".,/-60(!/)"'+'(&3"
!'"'6.&,!/," (/"*)/(%&,"f"&*0%"3*+"7&" (%&"3/'("*..,/.,!*(&" 5/,"*"
'.&0!5!0"0!,063'(*)0&1" J)"(&,3'"/5"/6,"'.!,!(6*8")*(6,&'D" !("3&*)'"
(%*(" *" 7&8!&5" f" (%*(" !'" *" 5!4&-" #!&R"/5"R%*(" !'" (%&" (,6(%" f" *,,&'('"
-&#&8/.3&)(1"=&,%*.'"!("0*)"7&"*"'(&..!)?N'(/)&"!5"R&"*,&"'(*,(!)?"
5,/3" *" 068(6,*8" 7*'&" ,&8!*)(" /)" 7&8!&51" @6(" !)" *)+" 0*'&D" /6,"
0/33/)"(&)-&)0+"(/"(%!)A"R&"A)/R"*"\(,6(%]"!)(&88&0(6*88+"!'"76("
*" '6.&,5!0!*8" *'.&0(" /5" A)/R!)?" !)" /6," /R)" '.!,!(6*8" &4.&,!&)0&1"
2/3&".&/.8&"08*!3"(%*("R%*(" \5&&8'",!?%(]"(%,/6?%"!)(6!(!/)"!'"(%&"
\(,6(%]B" (%&,&" *,&" &#&)" '/3&" !)" (%&"3/,&" !)-!#!-6*8!'(!0" 068(6,&'"
R%/"'*+"(%*("(%&,&"!'"*)"*7'/86(&"\(,6(%]"5/,"&*0%".&,'/)D"'60%"(%*("
\(%*("!'"+/6,"(,6(%D"3!)&"!'"-!55&,&)(]1""
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"
@6(" (%&'&" *,&" )/(" (,6(%'D" (%&+" *,&" (%&" 7&8!&5'D" 5!4&-" #!&R'" *)-"
.,/(&0(!#&" -&86'!/)'" (%*(" %*#&" '&,#&-" (%&" 3*Q/,!(+" /5" .&,'/)'"
R%/" -/" )/(" '&&A" (/" -&&.8+" )/6,!'%" (%&" '.!,!(1" $/" &4.,&''" !(" !)"
U&'(&,)" '&068*," 8*)?6*?&" (%!'" 3&*)'" (%/'&" R%/" -/" )/(" '&&A" *"
-&&." .&,'/)*8" 6)-&,'(*)-!)?1" 2/" !)" '60%" *" 0/)(&4(D" %/R" -/&'"
5&&-!)?"(%&"'.!,!(",&8*(&"(/"5&&-!)?"(%&"7/-+Z"
"
"
T(()=$*.,6(.U9=7=,.
"
C&&-!)?" (%&" '.!,!("3*+" 7&" *A!)" (/" (%&" 5&&8!)?" /5" 0/)(&)(3&)(" !)"
(/-*+]'" 8&4!0/)D" '60%" *'" !'" *((&3.(&-" !)" (%&" &''*+" *7/6(" ?,/''"
-/3&'(!0" %*..!)&''" !)" $%*!8*)-D:_X" R%!0%" %!?%8!?%('" (%&" 0/)58!0("
7&(R&&)"'/0!*8"*)-"!)-!#!-6*8"'.!,!(6*8"/7Q&0(!#&'1"U!(%!)"(%&"5!&8-"
/5"*?,!068(6,&"'60%"0/)56'!/)"3*+"7&"3/,&"0/33/)"'!)0&"5//-"!'"
7*'!0" 5/," 8!5&D" *)-" 7&0*6'&" *?,!068(6,*8" 3&(*.%/," .&,#*-&'"
'.!,!(6*8"-!'0/6,'&1""
"
$%!'"*76)-*)0&"/5"'0,!.(6,*8"3&(*.%/,"&4!'('"5/,"(R/",&*'/)'9""
• <(" (%&" (!3&" /5" ?,&*(" '.!,!(6*8" *-#*)0&'" *,/6)-" (%&" R/,8-"

7&(R&&)" ;XX" @>c" *)-" <[" :XXD" *?,!068(6,&" R*'" (%&" 0&)(,*8"
*0(!#!(+" /5" (%&" '(*78&" '/0!&(!&'" (%*(" .,/-60&-" '0,!.(6,&'"
7&0*6'&"*?,!068(6,*8"(&0%)/8/?!&'"&0/)/3!0*88+"6)-&,R,/(&"*"
'3*88" &8!(&" .*,(" /5" '/0!&(+" (/" /,?*)!H&" '.!,!(6*8" .,*0(!0&" *)-"
0/-!5+",&8!?!/)'1""

• $%&" 58/R'" /5" )*(6,&" 6)-&,'(//-" 5,/3" *?,!068(6,*8" .,*0(!0&'"
R&,&" (%&" /7#!/6'"3&(*.%/,'" 0/3.,&%&)'!78&" (/" *881" $%6'" !("
,&3*!)'"0/33/).8*0&"(/-*+"(/"(*8A"/5" \?,/R(%]D" \068(!#*(!)?]D"
\)6,(6,&]" *)-" \)/6,!'%3&)(]" !)" '.!,!(6*8" *)-" .'+0%/8/?!0*8"
-!'06''!/)'1" 2/" (//D" R&" %&,&" '.&*A" /5" \5&&-!)?]" (%&" '.!,!(" !)"
8*)?6*?&"-,*R)"5,/3"(%&".,*0(!0&'"(%*("5&&-"(%&"7/-+1"

"
S6," '.!,!('" *,&" 5&-" 7+" '(!88)&''" *)-" ,&58&0(!/)" (/" *..,&0!*(&" (%&"
3+,!*-" !)(&,*0(!/)'" (%*(" *,&" 8!5&1" <'" R&" *..,&0!*(&" (%&"
6)0/6)(*78&"!)(&,*0(!/)'"(%*("*55&0("*88"3*(&,!*8"*)-")/)N3*(&,!*8"
(%!)?'D" R&" %*,)&''" /6," ,*(!/)*8" 0/)'0!/6')&''" !)" *((&3.('" (/"
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6)-&,'(*)-" 8!5&" *)-" /6,'&8#&'1" <(" (%!'" '(*?&" /5" /6," ,*(!/)*8"
-&#&8/.3&)(" R&" /#&,0/3&" /6," !)*7!8!(+" (/" 0/3.,&%&)-" '60%"
-!#&,'&" !)(&,*0(!/)'" 7+" 6'!)?" 3*(%&3*(!0*8" 3/-&8'D" '60%" *'" 5/,"
08!3*(&" 0%*)?&D" '/0!*8" ./8!0+D" !)(&,)*(!/)*8" 5!)*)0&" '+'(&3'D"
3&(&/,/8/?!0*8" 5/,&0*'(!)?" *)-" #*,!/6'" *'.&0('" /5" 5//-"
.,/-60(!/)1"@6("!5"R&"!?)/,*)(8+"7&8!&#&"(%&",&'68('"/5"*"3/-&8D"/,"
R/,'&D"7&8!&#&"(%*("*"3/-&8"!'".&,5&0("*)-"-&8!#&,'"(%&" \(,6(%]"R&"
*,&" 76(" *" 08*)?!)?" 0+37*8" /5" 5&*," *)-" -&86'!/)1" 260%" !'" (%&"
0/33/)"'(*(&"/5"0/33/)"3*)1"
"
$%6'" *" R&88N5&-" '.!,!(" !'" &''&)(!*8" (/" *R*,&)&''" /5" (%&" 8!3!('" /5"
,*(!/)*8!(+1" C/," *" #&,+" '3*88" .*,(" /5" %63*)!(+D" '0!&)0&" .,/#!-&'"
&#&,N6)5/8-!)?"&4.8*)*(!/)'" (%*(" 0*)"&)?&)-&,"R/)-&,"*)-" (%6'"
8&*-"(/"!)'!?%(1"C/,"/(%&,'D"*"3&-!(*(!/)".,*0(!0&"(/"0*83"(%&"3!)-"
*)-"'/"0/3.,&%&)-"3/,&"08&*,8+"3*+"*''!'(1"C/,"+&("/(%&,'"!("3*+"
7&" ,&3/#!)?" (%&3'&8#&'" 5,/3" -!'(,*0(!)?" 8!5&'(+8&'" f" '60%" *'"
(%/'&" R%/" ,&(,&*(" (/" 3/)*'(&,!&'" /," !33&,'&" (%&3'&8#&'" !)"
?*,-&)!)?" /," '3*88N'0*8&" 5*,3!)?1" @6(" (%&"R!'&"3&)" /5" (%&" *?&'"
%*#&" .*''&-" -/R)" (%&" *-#!0&" (%*(" 3/'(" /006.*(!/)'" /55&," (%&"
'*3&"7&)&5!(" !5" &)?*?&-" !)"R!(%" 5688" *R*,&)&''1"L/R&#&,D" ,*(%&,"
(%*)" 5688" *R*,&)&''D" '/0!&(+" (&)-'" (/" 5/'(&," ,*(!/)*8" (%/6?%("*)-"
-!#&,'!/)*,+" 7&8!&5'1" U&" 3*+" 5&&-" (%&" '.!,!(" 7+" 6)-&,'(*)-!)?"
R%*("!'"8/'("!)"'60%"0!,063'(*)0&'1"M&("3&"(*A&"*"./.68*,"7&8!&5"!)"
'6'(*!)*78&"*?,!068(6,&"*'"*)"&4*3.8&1"
"
26'(*!)*78&" *?,!068(6,&" !'" (/-*+]'" ?,*!8" /5" 7/(%" \/,?*)!0]" *)-"
3/-&,)"g\'0!&)(!5!0]h"*?,!068(6,&1"\S,?*)!0]"*?,!068(6,&"!'"'&,#&-"7+"
'/3&"'0!&)0&"'6..8&3&)(&-"7+"0/)#!0(!/)'"*)-"0/)#&)(!/)'"f"(%&"
'67Q&0(" !'"(/60%&-"/)"!)"*)/(%&,"&''*+"%&,&!)1"C/,"(%&"3/3&)(D"J"
5/06'"/)"(%&"3*!)'(,&*3"*?,!068(6,*8"'0!&)0&"(%*("'&,#&'"3/-&,)"
*?,!068(6,&1" J(" 76!8-'" /)" '/!8" '0!&)0&" .,!)0!.8&'" A)/R)" (/" (%&"
*)0!&)("E,&&A'D" /)" '60%" (&0%)/8/?!&'" *'" (%&")!(,/?&)" 5!4*(!/)"7+"
8&?63&'"*)-"'/!8" *3&8!/,*(!/)"7+" 8!3&".,*0(!0&-"7+" (%&"I/3*)'D"
/)"?&)&(!0".,!)0!.8&'"-&-60&-"7+"F&)-&8"!)"%!'"3/)*'(&,+"?*,-&)"
*'"R&88" *'"/)"3!88&))!*N/8-" !,,!?*(!/)" (&0%)/8/?!&'1"L/R&#&,D" 5/,"
3/'(" -!'06''!/)'" !(" !'" *''63&-" (/" %*#&" 0/33&)0&-" R!(%"
0/33&,0!*8!H!)?" /5" 3*)65*0(6,&-" !)/,?*)!0" 5&,(!8!H&,'" *)-"
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/,?*)!0".&'(!0!-&'D"R%!0%" 5/," 5&,(!8!H&,'"0*)"7&" (,*0&-"(/" (%&" 5!,'("
3/-&,)" &4.&,!3&)(*8" 5*,3" /5" K&*)N@*.(!'(&" @/6''!)?*68(" *("
=&0%&87,/))"!)"<8'*0&D"C,*)0&"!)"(%&":bPX'1:_:"
"
2!)0&"(%*("(!3&"f"(%&"3!-N)!)&(&&)(%"0&)(6,+"f"%6?&"!)0,&*'&'"!)"
5//-".,/-60(!/)"%*#&",&'68(&-B"*"R/,A!)?"&'(!3*(&"/5"(%&"!)0,&*'&"
!)" .,/-60(!/)" ,&'68(!)?" 5,/3" (%*(" *..8!0*(!/)" /5" '0!&)0&" !'" ^_;"
.&,0&)(1" $%!'"3&*)'" )&*,8+" '!4" (!3&'" *'"360%" 5//-" !'" .,/-60&-"
(/-*+" (%*)" !)" (%&" :b;X'" R%&)" 0%&3!0*8" !))/#*(!/)'" R&,&" 5!,'("
-&#&8/.&-1"S5"0/6,'&D" !5" (%&+"%*-")/("7&&)"-&#&8/.&-"3/'("/5"6'"
R/68-" )&#&," %*#&" 7&&)" 7/,)1" U!(%" '60%" '600&''D" !)086-!)?" (%&"
*00&8&,*(&-"!)(,/-60(!/)"/5"(%&"(&0%)/8/?!&'"(/"<'!*"A)/R)"*'"(%&"
E,&&)" I&#/86(!/)D" !)&#!(*78&" 0/)(!)?&)(" &55&0('" *00,6&1" $%/'&"
6)-&'!,*78&" /6(0/3&'" *,&" )/(" 6)!T6&" (/" (%&'&" (&0%)/8/?!&'D" 76("
*,&" ,*(%&," (%&" 0/)'&T6&)0&" /5" *88" %63*)" *((&3.('" *("
3*)!.68*(!)?" 8!5&1" <'" R&" /7'&,#&-" *7/#&D" (%&" 3+,!*-"
!)(&,,&8*(!/)'%!.'"/5"8!5&"*,&"7&+/)-"/6,"*7!8!(+"(/"0/3.,&%&)-1"J5"
(%&+" 0/68-" 7&" 0/3.,&%&)-&-D" )/" ,&'./)'!78&" .&,'/)" R/68-"
!3.8&3&)(" %*,3568" !-&*'" !)" (%&" 5!,'(" .8*0&1" c4*3.8&'" /5" /6,"
8!3!(&-"0/3.,&%&)'!/)"*7/6)-D"5,/3"*)0!&)("I/3*)"R*(&,".!.&'"
3*-&" 5,/3" 8&*-" 0*6'!)?" )&6,/8/?!0*8" -&(&,!/,*(!/)D" (/" .*'("
!,,!?*(!/)"'+'(&3'"'(&,!8!H!)?"'/!8"7+"'*8!)!(+D"(/")*,,/R!)?"?&)&(!0"
7*'&'"/5"3*Q/,"0&,&*8'"!)0,&*'!)?"(%&",!'A"/5"-!'&*'&"!)"3/,&"(%*)"
/)&"?,*!)"*("(%&"'*3&"(!3&1""
"
J(" !'" &*'+" (/" '*+" (%*("%63*)'" *0(" (%!'"R*+"R%&)" '&.*,*(&-" 5,/3"
(%&" '.!,!(1" @6(" -/&'" (%!'" %&8." !)" .,*0(!0*8" (&,3'Z"L*'" 0!#!8!H*(!/)"
&#&,"0/37!)&-"'.!,!(6*8"*)-"&0/)/3!0"-&#&8/.3&)(Z"$%&"*)'R&,"
8//A'")&?*(!#&"!5"R&"*00&.("(%*("0!#!8!H*(!/)"!'"(%&"8!5&'(+8&"/5"8!#!)?"
!)"0!(!&'"0%*,*0(&,!H&-"7+"./8!(!0'D"!)(&88&0(6*8"8&*,)!)?D"(&0%)/8/?+"
*)-"-!#!'!/)'"!)"8*7/6,1"J("-/&')]("'.&0!5!0*88+"!)086-&"*)+(%!)?"(/"
-/" R!(%" '.!,!(6*8" .,/?,&''1" J5" 0!#!8!H*(!/)" !'" 8!#!)?" %*,3/)!/6'8+"
(/?&(%&," *'" 3!?%(" 7&" 08*!3&-" /5" >/)560!*)" '/0!&(+D" !(" 3*+" 7&" *"
5/6)-*(!/)"5/,"5&&-!)?"(%&"'.!,!(D"76("!("!'")/("?6*,*)(&&-1"<("7*'&D"
R&" 5&&-" /6," '.!,!('" !)-!#!-6*88+" 7+" A)/R!)?" /6,'&8#&'D" *'"
!)-!0*(&-"!)"(%&"C!?6,&"7&8/R1"J5"R&"8!#&"!)"*"0!#!8!H&-"'/0!&(+D"R&"
.,/7*78+"%*#&"(!3&"(/" 5&&-"/6,"'.!,!(1"@6(" !5"R&"'&&A"(/"-/"'/"7+"
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*-/.(!)?"*)"*8(&,)*(!#&"8!5&'(+8&D"R&"!)&#!(*78+"5!)-"(%*("/6,"!-&*8'"
*,&"0/3.,/3!'&-"7+"/6,"-&.&)-&)0!&'"/)"(%&"R!-&,"'/0!&(+1"$%!'"
!'"(%&"'!(6*(!/)"5/,"(%&"3*Q/,!(+"/5",&086'&'D"*'"!'"3/'("&#!-&)("!)"
,&8!?!/6'" (,*-!(!/)'"R%&,&" (%/'&" '6../'&-8+" '&.*,*(&-" 5,/3" (%&"
R/,8-"*,&"'6../,(&-"7+"(%/'&"8!#!)?"!)"(%&"R/,8-"(%,/6?%"?!5('"/5"
5//-" *)-" 08/(%&'1"F*)+" 7&8!&#&" (%*(" '60%" ?!#!)?" 7,!)?'"3&,!(" (/"
(%&3D"76("(%*("7&8!&5"!'")/("'.!,!(6*8"-&#&8/.3&)(1"
"

"
"
J5" /)&" !'" 8//A!)?" 5/," .,&'0,!.(!#&" *)'R&,'D" *88" /5" (%&" *7/#&"36'("
'/6)-"-&.,&''!)?1"@6(" !(" !'" /)8+" '/"7&0*6'&"R&"*,&" 5!4&-"/)"/)&"
#!&R" f" R*)(!)?" '/3&(%!)?" (/" 7&" *'" R&" !3*?!)&D" *)-" (,+!)?" (/"
0/)(,/8"(%!)?'"(%*("R*+1"J)"5*0("\0/)(,/8]"!'"*''63&-"!)"'/"360%"/5"
U&'(&,)"-!'0/6,'&"*)-"&#&)"!)"'0!&)0&"R%&)"!("!'"'&.*,*(&-"5,/3"
!('"0/)(&4(6*8"6)-&,'(*)-!)?1"U&"-/"R&88"(/",&0/?)!H&"(%*("!("%*'"
7&0/3&"'&0/)-")*(6,&"(/"6'"(/"*''63&"*"'&.*,*(!/)"7&(R&&)"/6,"
'.!,!(6*8"*)-",*(!/)*8")*(6,&'1"<)-"(%!'"!)086-&'"*88"/5"6'"R%/"8!#&"
!)"3/-&,)"8!5&'(+8&'1"M&("3&"6'&"(%&"&4*3.8&"/5"U&'(&,)"'/0!&(+"(/"
!886'(,*(&"%/R"(%!'"'&.*,*(!/)"5,/3"/6,"&''&)(!*8")*(6,&"*55&0('"6'"
*)-",&-60&'"/6,"R&887&!)?1"
"
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.
$%&'!#&()0$).$(*&'!#&(.
"
$%&" ,*(!/)*8" #*86&'" /)" R%!0%" 3/-&,)" '/0!&(+" !'" 7*'&-" ,&8+" /)"
(&0%)/8/?+".,/-60&-"7+" '0!&)0&" (/"-&8!#&,"&#&,N?,&*(&," 0/35/,(D"
%&*8(%"*)-" 5//-1"@6(" (%*(" '0!&)0&" !'" *".*8&" !3!(*(!/)"/5" (%&"M*(!)"
R/,-"5,/3"R%!0%"!("!'"-&,!#&-"f"-"/($,/2D.R%!0%"/)0&"!)086-&-"(%*("
/(%&," .*,(" /5" A)/R8&-?&" A)/R)" 5,/3" &4.&,!&)(!*8" ,&'&*,0%" f"
-23/($,/2=" $%!'" !'" (%&" /6(0/3&" /5" '.!,!(6*8" '&*,0%&,'" /#&,"
3!88&))!*D" R%!0%" %*'" 7&&)" (,*)'8*(&-" !)(/" &#&,+-*+" 8*)?6*?&" *'"
(&*0%!)?'" *)-" 3/,*8" ?6!-&8!)&'" 5/," (%/'&" R%/" -/" )/(" %*#&" (%&"
(!3&"/,"*..8!0*(!/)"(/"-!'0/#&,"(%!)?'"5/,"(%&3'&8#&'1"<'"(%&"(R/"
*,&"'&.*,*(&-"(/-*+D"5&&-!)?"(%&"'.!,!(",&T6!,&'"6'"(/"*00/,-"&T6*8"
0,&-!7!8!(+"(/"7/(%"-23/($,/2"*)-"-"/($,/21"=&,%*.'"R&"3!?%("&#&)"
0*88"(%&"!)(&?,*(!/)"/5"(%&"(R/"\R!'-/3]"/,"\!)'!?%(]1:_W"
"
J)'!?%('" !)(/" (%&" )*(6,*8" R/,8-" !)-!0*(&" (%&" &''&)(!*8)&''" /5"
#*,!*(!/)'D" 0+08&'D" *,!'!)?" *)-" -&0*+D" *)-" (%&" '678!3&" '(*(&" /5"
8!#!)?" R!(%!)D" 6)-&,'(*)-!)?D" *)-" *00&.(!)?" (%*(" .,/0&''1" $%&"
@6--%!'(" .*,*-!?3" 0*88&-" t[&.&)-&)(" S,!?!)*(!/)t:_P" &4.,&''&'"
(%&" !)'(*)(*)&/6'" 0+08&" (%*(" /006,'" !)"/6,"3!)-'"R%&)" (%&+" *,&"
)/(" !)'!?%(568D" (%*(" !'" R%&)" (%&+" *,&" *((*0%&-" (/" '/3&" !-&*" /,"
(%!)?1" $%&" 0+08&" 7&?!)'" *(" *)+" ./!)(" !)-!0*(&-" !)" (%&" 5/88/R!)?"
[!*?,*3D" '60%" *'" !?)/,*)0&" /5" !)(&,*0(!/)'" *88/R!)?" *" 3&)(*8"
5/,3*(!/)"'60%"*'"\'6'(*!)*78&"*?,!068(6,&]"(/"7&"0/)0&!#&-"*)-"'/"
'(!368*(&"3&)(*8"*)-".%+'!0*8"&55/,(D"'&)'/,+"!)#/8#&3&)(D"*)-"*"
0,*#!)?" 5/," (%&",&*8!'*(!/)"/5" (%&"0/)0&.(1" J-&)(!5!0*(!/)"R!(%" (%&"
!-&*"8&*-'"(/"-!'*../!)(3&)("R%&)"!("5*!8'"(/"*0%!&#&"*88"(%*("R*'"
!3*?!)&-D"6)(!8"*")&R"-&86-&-"3&)(*8"5/,3*(!/)"*,!'&'"*)-"*")&R"
0+08&"7&?!)'1"$%!'"R*+"/5" 8!5&" !'" &''&)(!*88+" !)0/)'!'(&)("R!(%" (%&"
)*(6,*8" /,-&," *)-" %&)0&" *8R*+'" .,/-60&'" 0/)'&T6&)0&'" /,"
0/)-!(!/)'"!)"R%!0%"/(%&,"/6(0/3&'"3*+"/006,1""
"
<'"*)"&4.8*)*(!/)"/5"#29+2.0/32#2.g*0(!/)'"*)-"(%&!,"&55&0('hD"(%&"
*7/#&" !'" !)'(,60(!#&" !)" (&,3'" /5"R%*(" 5&&-'" (%&" '.!,!(1" J5"R&" 5!)-"
(%*(" *" '.&0!5!0" 5/,3" /5" *?,!068(6,&" !)" R%!0%" R&" 7&8!&#&" f" 7&" !("
\)*(6,*8" *?,!068(6,&]D" \/,?*)!0" *?,!068(6,&]D" \7!/-+)*3!0"
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*?,!068(6,&]D"\=&,3*068(6,&]D"\2(&!)&,"*?,!068(6,&]"/,"*)+"/(%&,"(+.&"
f" -/&'" )/(" .,/#!-&" (%&" /6(.6(" R&" -&'!,&" g5&&-!)?" *88" .&/.8&D"
,&8!*78&" +!&8-'D" 6)78&3!'%&-" 5,6!(" &(01hD" R&" *,&" -!'*../!)(&-"
7&0*6'&" R&" *,&" !)" (%!'" -&86'!/)*8" 0+08&1" S5" 0/6,'&D" 3*)+"
*-%&,&)('" (/"*".*,(!068*," (+.&"/5" *?,!068(6,&"*,?6&" (%*(" (%&+"*,&"
)/(" -!'*../!)(&-D" 76(" /5(&)" (%&+" %*#&" )/(" (&'(&-" (%&!," !-&*'" /,"
(%&3'&8#&'" !)" (%&" -!#&,'!(+" /5" ?8/7*8" &)#!,/)3&)('" /," /,!&)(&-"
(%&!,"(%/6?%('"(/"5&&-!)?"(%&"R/,8-]'"./.68*(!/)1""
"

"
"
U!(%"*"78&)-"/5"-"/($,/2'"*)-"-23/($,/2'"A)/R8&-?&D"!("R/68-"'&&3"
(%*(" 5!((!)?" !)" R!(%" (%&" )*(6,*8" '(*(&" !'" 3/,&" 8!A&8+" (/" 5&&-" (%&"
'.!,!(1" $%&" *?,!068(6,*8" &)#!,/)3&)(" !'" )/(" (%&" /,!?!)*8" )*(6,*8"
'(*(&"/5"(%&"&)#!,/)3&)(B"!("!'"3*)N3*-&"*)-"3*)N3*!)(*!)&-1"J5"
(%&,&" !'" *" 5/,3" /5" 5//-" .,/-60(!/)" (%*(" %*,-8+" (/60%&'" )*(6,&"
g&4086-!)?"3*)hD"!("!'"*A!)"(/"(%&"5//-"?*(%&,!)?"/5"&*,8+"%63*)'1"
[/&'"(%!'"3&*)"(%*("R&"36'("*7*)-/)"%/.&"/5"5!)-!)?"*"\)*(6,*8]"
/," \/,?*)!0]" 5/,3" /5" *?,!068(6,&Z" S," -/&'" !(" 3&*)" (%*(" R&" %*#&"
'/3&%/R" ,&(,&*(&-" 5,/3" (%&" R!'-/3" /5" !)(&?,*(&-" A)/R8&-?&Z"
$/"*00&.("(%&"5!,'("!'"(/"'%*,&"'/3&"#!&R'"/5"(%&"-&&."&0/8/?!'(':_^"
R%/" #*86&" &0/8/?!0*8" !)(&?,!(+" *7/#&" %63*)" *'.!,*(!/)'" f" (%&+"
'*+" (%*(" %63*)'" *,&" Q6'(" *)/(%&," '.&0!&'" (%*(" 3*+" /," 3*+" )/("
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'6,#!#&1" U%!8&" (,6&D" (%!'" !'" 5*(6/6'" !)(&88&0(6*8!'3D" 5/," &*0%"
'.&0!&'" *)-" !)-!#!-6*8" *)-" &'.&0!*88+" %63*)'" R!88" '(,!#&" (/"
'6,#!#&")/"3*((&,"R%*(1""
"
$%&" !)(&?,*(&-"#!&R"f"R!'-/3"f",&?*,-'"*?,!068(6,&"*'"*)"*0("/5"
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)/(" '%/R!)?" (%&" '*3&" (,&)-" 5/," (%&" 3/,&" '&#&,&" -/R)(6,)"
7&?!))!)?" !)" WXX`D" R%&)" !)" 5*0(" !)-!0*(/,'" ,/'&" (/" *" ,&0/,-"
%!?%1:b:" 260%" 5!)-!)?'" '!3.8+" %!?%8!?%(" (%&" 8*0A" /5" 0/)'(*)("
0/,,&8*(!/)" 7&(R&&)" 3*(&,!*8" 3&*'6,&'" *)-" %*..!)&''1" $%!'"
'&&3'"8/?!0*8"'!)0&"/)0&"/)&"%*'"R%*("/)&")&&-'"/,"&#&)"(%!)A'"
/)&")&&-'D"(%&"3*,?!)*8"6(!8!(+"/5"3/,&"/5"*)+(%!)?"36'("-&08!)&D"
!)" ,*(!/)*8" 0!,063'(*)0&'1" <'" (%&" 5/88/R!)?" C!?6,&" !886'(,*(&'D"
(%&,&" !'" *" 8&#&8!)?" /55" *5(&," 0/)(&)(3&)(" !'" ,&*0%&-D" 6)8&''"
&4(&,)*8"-!#&,'!/)'"*,&"5/'(&,&-1"
"

"
"
F*(&,!*8" '6,.86'" &4!'('" !)" 360%" /5" (%&" R/,8-" (/-*+" f" (%*(" 5*0("
!('&85" !)-!0*(!)?" (%&" '600&''"/5".*'("E[=N7*'&-"./8!0+1"L/R&#&,D"
(%&" *''63.(!/)'" /)" R%!0%" (%*(" *..,/*0%" R*'" 7*'&-D" /5"
0/3.&(!(!/)" 5/," '0*,0&" ,&'/6,0&'D" '&&3'" /6(-*(&-" R%&,&"

-57M=M0'.

10-=".
$(()-.
+(,.

"%$,($,+($,.
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3*(&,!*8"0/35/,("!'")/("8*0A!)?1"$%&"*)/3*8+"/5",!'!)?"*)?'("R!(%"
,!'!)?" 3*(&,!*8" 0/35/,(" !'" (%&" 3*Q/," !''6&" /5" U&'(&,)" '/0!&(+1"
E[=" R*'" )/(" -&'!?)&-" (/" *00/6)(" 5/," )/)N3/)&(!H&-" /," #&,+"
0%&*." (,*)'*0(!/)'D" R%!0%" 5*," 5,/3" -!'*..&*,!)?" R!(%" F!--8&N
<?&'"7*,(&," (,*-!)?" !)0,&*'!)?8+"-&5!)&'" (%&"3/-&,)"R/,8-1" C/,"
&4*3.8&D" J" *3"'!((!)?" !)"2(,*'7/6,?" (+.!)?" (%!'".*,*?,*.%"R%!8&"
'!368(*)&/6'8+" 6'!)?" (%&" !)(&,)&(" (/" 0%&0A" !)5/,3*(!/)" 5,/3"
0,&-!78&" ?8/7*8" '/6,0&'" (%,/6?%" /)8!)&" '&,#!0&'" /5" (%&"
e)!#&,'!(!&'" /5" F&87/6,)&D" >*37,!-?&" *)-" >/,)&88D" +&(" 5&R"
0/33/)"E[="!)-!0*(/,'"R!88".!0A"6."(%&"&0/)/3!0"7&)&5!("/5"(%!'"
(&0%)/8/?+1"J5"R&"36'("3&*'6,&"(%&'&"(%!)?'D"R&")&&-"'/3&(%!)?"
7&((&,"(%*)"(%&"'!3.8&"E[=N,&8*(&-"-*(*1"
"
$%!'")&&-"5/,"*"7,/*-&,"!)5/,3*(!/)"7*'&"R*'"(%&",&*'/)"5/,"(%&"
C,&)0%" 0,&*(!/)" /5" *" >/33!''!/)" /)" (%&" F&*'6,&3&)(" /5"
c0/)/3!0" =&,5/,3*)0&" *)-" 2/0!*8" =,/?,&''D" -&'!?)&-" *,/6)-"
V/7&8" M*6,&*(&'" 2(!?8!(H" *)-" 2&)1:bW" $%&" ,&./,(" /5" (%&"
>/33!''!/)" '.&0!5!0*88+" )/(&'" (%*(9" \" i" (%&" (!3&" !'" ,!.&" 5/," /6,"
3&*'6,&3&)(" '+'(&3" (/" '%!5(" &3.%*'!'" 5,/3" 3&*'6,!)?"
&0/)/3!0" .,/-60(!/)" (/" 3&*'6,!)?" .&/.8&]'" R&887&!)?1" <)-"
3&*'6,&'" /5" R&887&!)?" '%/68-" 7&" .6(" !)" *" 0/)(&4(" /5"
'6'(*!)*7!8!(+1]:bP" U!(%/6(" '%+!)?" *R*+" 5,/3" (%&" -!55!068(!&'" /5"
3&*'6,&3&)(D"(%&">/33!''!/)"/55&,'"3&*)'"/5",&/,!&)(!)?"./8!0+"
5/,368*(!/)" (/" 7&((&," ,&58&0(" \R&887&!)?]1" L*#!)?" '(*,(&-" R&88D" J"
R/)-&," *7/6(" (%&" 56(6,&" /5" '60%" *" >/33!''!/)" !)" (%&" 06,,&)("
./8!(!0*8"08!3*(&1"
"
@,/*-&,"*((&3.('"(/",*)A"(%&"\%*..!)&'']"/5"0/6)(,!&'"*?*!)'(".&,"
0*.!(*"!)0/3&"6'6*88+".8*0&")*(!/)'"'60%"*'"2R!(H&,8*)-")&*,"(%&"
(/." *)-" .//," )*(!/)'" !)" (6,3/!8" *(" (%&" 7/((/31" 260%" 0%*,('" *,&"
0/3.,/3!'&-" 7+" (%&!," 0,6-&" *''&''3&)('" /5" %*..!)&''" +&("
)&#&,(%&8&''" ,*!'&" '/3&" T6&'(!/)'" (%*(" *''!'(" !)" 6)-&,'(*)-!)?"
(%&"0/)0&.("/5"E[L1"C/,"&4*3.8&D"(%&+"%!?%8!?%("?,/''"-!55&,&)0&'"
7&(R&&)"/(%&,R!'&"'!3!8*,"0/6)(,!&'"*)-"'/"'6??&'("/(%&,"5*0(/,'"
(%*(" 3*+" 7&" *''/0!*(&-" R!(%" %*..!)&''D" '60%" *'" 5&&8!)?'" /5"
.*,(!0!.*(!/)" !)" ./8!(!0*8" .,/0&''&'" ,*(%&," (%*)" ./R&,8&'')&''D"
*)-" (%&" ,&8*(!#&" ?*." 7&(R&&)" ,!0%" *)-" .//," !)" (%&" '/0!&(+1" S5"
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0/6,'&D" (%&" 06,#&" !'" *'+3.(/(!0" !)-!0*(!)?" (%*(" *(" #&,+" 8/R"
!)0/3&" 8&#&8'" !)0,&*'&-" !)0/3&" !)0,&*'&'" R&887&!)?" f" 7&+/)-"
(%!'" (%,&'%/8-" 3/)&+" !'" 8&''" /5" *" -&(&,3!)*)(1" $%&'&" ?&)&,*8"
5!)-!)?'" *,&" 7/,)&" /6("R%&)" 8/)?&#!(+" *)-" 5,&T6&)0+" /5" !88)&''"
*,&" 0/)'!-&,&-D" *)-" '60%" *)/3*8!&'" *'" %!?%" 8/)?&#!(+" R!(%"
,&8*(!#&8+"8/R"!)0/3&"*,&"*((,!76(&-"(/"'(*(&"*88/0*(!/)'"(/"%&*8(%"
*)-" &-60*(!/)D" '60%" *'" !)" O&,*8*" !)" J)-!*D" /," (/" ,&(*!)&-"
0/336)!(+" '6../,(" )&(R/,A'" *3/)?" 3!?,*)(" 0/336)!(!&'" !)"
(%&"e2<1"S)&"'(6-+"0/)086-&'"(%*(9" \*"0!#!0"'&)'&D"'/0!*8"&T6*8!(+"
*)-" 0/)(,/8" /#&," /6," /R)" 8!#&'" 0/)'(!(6(&" (%&"3*?!0" (,!*)?8&" /5"
R&887&!)?"!)"'/0!&(+]1:b^"@6("!'"!("*'"'!3.8&"*'"(%*(D"5/,"'60%"R/,A"
0/33/)8+"?8/''&'"/#&,"(%&"!)-!#!-6*8]'"'&*,0%"5/,"%*..!)&''"*)-"
(%&"/#&,*88"?//-"/5"'/0!&(+Z"
"
2/" -!'06''!/)" /5" (%&" 0/)0&.(" ,&T6!,&'" 0/)'!-&,*(!/)" /5" 7/(%"
.&,'/)*8" *)-"R!-&," '/0!*8" 0/)(&)(3&)(1" J)"U&'(&,)" .%!8/'/.%+"
@&)(%*3"/)0&"-&#&8/.&-"*"'0*8&"5/,"3*4!3!H!)?".8&*'6,&D"R%!0%"
%&"!)(&,.,&(&-"*'"(%&"7*'!'"5/,"*7'/86(&"?//-1"F!88"(%&)"!3.,/#&-"
6./)"(%&"!-&*"R!(%"%!'"0/)0&.("/5"3*4!363"%*..!)&''1"E,/6.&-"
*'"6(!8!(*,!*)!'3D"(%&'&"!-&*'"*..8!&-"(/"(%&".,/./,(!/)"/5".&,'/)'"
!)"*"'/0!&(+"&)Q/+!)?"(%!'"%*..!)&''"f"(%&"?,&*(&,"?//-1"$%6'"(%&"
!)-!#!-6*8" ?!#&'" 6." '/3&" %*..!)&''" 5/," (%&" '*A&" /5" (%&" R!-&,"
'/0!&(+D" *" '6??&'(!/)" (%*(" O*)(" ,&Q&0(&-1" <'" R!(%" F!88]'" !-&*8D"
R%!0%"R*'"0/)'!'(&)("R!(%"(%&"&3&,?!)?".,*0(!0*8"*..8!0*(!/)"/5"
'60%"R/,8-#!&R'" !)" (%&" (%&)" !)5*)(" e2<D" >%,!'(!*)" (,*-!(!/)'" !)"
(%&" U&'(" %*#&" 0/)'!'(&)(8+" '67/,-!)*(&-" (%&" !)-!#!-6*8" (/" (%&"
?,&*(&,"?//-1"J)"(%&"c*'(D"(%&"(,*-!(!/)"/5"@6--%!'3"5/,"&4*3.8&D"
&)0/6,*?&-" 7,/*-8+N7*'&-" 0/3.*''!/)" *'" *" 5/6)-*(!/)" 5/,"
%*..!)&''" *'" R&88" *'" (%&" ?,&*(&," ?//-" /5" '/0!&(+D" (%&,&7+" )/("
,&T6!,!)?"*)+"!)-!#!-6*8"(/"5&&8"(%*("%&"%*-"'*0,!5!0&-"%!'"'(*(&"5/,"
(%&" R!-&," ?,/6.1" J" (*A&" (%!'" !-&*8" /5" \?&)6!)&" ?//-t" g-2)2,,62h"
(%*(" &)%*)0&'" (%&"R&85*,&"*)-"0/)(&)(3&)("/5"7/(%"/)&'&85" *)-"
/(%&,']:b;"*'"(%&"7*'!'"/5"(%&"5/88/R!)?"'&0(!/)'"/5"(%!'"&''*+D"*)-"
!)"-&5&,&)0&"(/"(%&"T6&'(!/)D"J"(*A&"'3*88%/8-&,"*?,!068(6,&"*'"(%&"
5/06'1:ba"
"
"
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Z'%10'.T(07-.0$).U+0''.T07+(7-.
"
\U&887&!)?]" 3*+" 7&" *" 7&((&," (&,3" (%*)" \%*..!)&'']" !)" 3*(&,!*8N
/,!&)(&-" -!'06''!/)'1" U%!8&" !(" !'" ,&*'/)*78&" (/" *,?6&" (%*("
%*..!)&''" !'" )/(" (%&" /../'!(&" /5" 6)%*..!)&''D" !(" '&&3'" &T6*88+"
,&*'/)*78&" (/" *''63&" (%*(" R&887&!)?" !'" 6)-&,3!)&-" 7+" '60%"
5*0(/,'"*'"(%/'&"!)(,/-60&-"!)"(%&".,&0&-!)?"'&0(!/)D"*)-"(/-*+]'"
0/33/)" 5&*,'1" $%&" 08/'!)?" -&0*-&'" /5" (%&" (R&)(!&(%" 0&)(6,+"
%!?%8!?%(&-" ?8/7*8" 0/)0&,)'" *7/6(" ./.68*(!/)" !)0,&*'&D" ./#&,(+D"
5//-" '&06,!(+D" )*(6,*8" ,&'/6,0&'"-&.8&(!/)D" '6'(*!)*7!8!(+" *)-" '/"
/)1" 260%" !''6&'" %*-" &*,8!&," 7&&)" &4.,&''&-" 7+" (%&" U/,8-"
>/33!''!/)"/)"c)#!,/)3&)("*)-"[&#&8/.3&)(9"\S#&,"(%&"0/6,'&"
/5" (%!'" 0&)(6,+D" (%&" ,&8*(!/)'%!." 7&(R&&)" (%&" %63*)"R/,8-" *)-"
(%&" .8*)&(" (%*(" '6'(*!)'" !(" %*'" 6)-&,?/)&" *" .,/5/6)-" 0%*)?&1"
U%&)"(%&"0&)(6,+"7&?*)D")&!(%&,"%63*)")637&,'")/,"(&0%)/8/?+"
%*-" (%&" ./R&," (/" ,*-!0*88+" *8(&," .8*)&(*,+" '+'(&3'1" <'" (%&"
0&)(6,+"08/'&'D")/("/)8+"-/"#*'(8+"!)0,&*'&-"%63*)")637&,'"*)-"
(%&!," *0(!#!(!&'"%*#&" (%*("./R&,D"76("3*Q/,D"6)!)(&)-&-"0%*)?&'"
*,&"/006,,!)?"!)"(%&"*(3/'.%&,&D"!)"'/!8'D"!)"R*(&,'D"*3/)?".8*)('"
*)-"*)!3*8'D"*)-"!)"(%&",&8*(!/)'%!.'"*3/)?"*88"/5"(%&'&1"$%&",*(&"
/5" 0%*)?&" !'" /6('(,!..!)?" (%&" *7!8!(+" /5" '0!&)(!5!0" -!'0!.8!)&'" *)-"
/6,"06,,&)("0*.*7!8!(!&'"(/"*''&''"*)-"*-#!'&1"J("!'"5,6'(,*(!)?"(%&"
*((&3.('"/5"./8!(!0*8"*)-"&0/)/3!0"!)'(!(6(!/)'D"R%!0%"&#/8#&-"!)"
*"-!55&,&)(D"3/,&"5,*?3&)(&-"R/,8-D"(/"*-*.("*)-"0/.&1"J("-&&.8+"
R/,,!&'" 3*)+" .&/.8&" R%/" *,&" '&&A!)?" R*+'" (/" .8*0&" (%/'&"
0/)0&,)'"/)"(%&"./8!(!0*8"*?&)-*'1]:b_"
.
2/" 5*," *'" 5&*,'" *7/6(" ./.68*(!/)D" 3!?,*(!/)D" 5//-" *)-"
&)#!,/)3&)(*8" '6'(*!)*7!8!(+" *,&" 0/)0&,)&-D" *?,!068(6,*8"
-&#&8/.3&)(" 0/)(!)6&'" (/" *''63&" (%*(" (%&" *)'R&," 8!&'" !)"
0/33&,0!*8!H*(!/)" 7*'&-" /)" %!?%N+!&8-!)?" #*,!&(!&'" *)-" %!?%"
0%&3!0*8D".%+'!0*8"*)-"3&0%*)!0*8"!).6('1"$%!'"3/,&N/5N(%&N'*3&"
(%!)A!)?" !'" 7*'&-" /)" (%&" &,,/)&/6'" *''63.(!/)" (%*(" \3!4&-"
5*,3!)?" !'"36--8&-" (%!)A!)?]D:bb" *'" !)-!0*(&-"7+"M/,-"<'(/,"*)-"
[,1" 2&&7/%3"I/R)(,&&"R%/" '6??&'(&-" (%*(9" \R&"*,&")/R"*(" (%&"
7&?!))!)?" /5" '&0/)-" *?,!068(6,*8" ,&#/86(!/)" R%!0%" !'"
!)*6?6,*(!)?" *" )&R" 5*,3!)?" '+'(&3"7*'&-" 6./)" (%&" '.&0!*8!H&-"
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*)-"3&0%*)!H&-".,/-60(!/)"/5"?,*!)D"3&*(D"&??'D"#&?&(*78&'"*)-"
5,6!(1]" V/(" /)8+" !'" (%!'" )&!(%&," )&R" )/," *" ,&#/86(!/)D" !(" !?)/,&'"
'/0!*8" 0/)'!-&,*(!/)'" (%*(" !3.!)?&" /)" '(*7!8!(+" *)-" '&06,!(+D" *'"
R&88"*'"/)".&,'/)*8"*)-"?&)&,*8"R&887&!)?"*)-"0/)(&)(3&)(1"
"
$%&" T6*8!(+" /5" ,6,*8" 8!5&" !'" /00*'!/)*88+" 3&)(!/)&-" !)" '60%"
3/-&,)!H!)?" ./8!0!&'D" 76(" /)8+" !)" ,/3*)(!0" /," 0/)-&'0&)-!)?"
(&,3'" *'" *" 0/)(!)6!)?" *7&,,*(!/)" (%*(" R!88" '//)" -!'*..&*,1"
L/R&#&,D" (%&,&" *,&" *" 7!88!/)" /," '/" '3*88" 5*,3&,'" /5" (%&" .//,"
R/,8-"&*,)!)?" 8&''" (%*)"e2x:".&,"-*+" !)" ,6,*8"*,&*':b`"R%/"6'&"
3!4&-" 5*,3!)?" '+'(&3'1:`X" F&*'6,!)?" !)0/3&" R!(%/6("
0/)'!-&,!)?"(%&"7&)&5!('"/5"(%&"068(6,&"*)-"8!5&N'(+8&"&*'!8+" 8&*-'"
(/"./8!0!&'"(%*("'&&A"(/",&.8*0&"&4!'(!)?"'3*88%/8-&,"'+'(&3'1"G&("
!(" '&&3'" (%*(" (%&" *)?'(" /5" 3*(&,!*8N7*'&-" 8!5&'(+8&'" ,&-60&'"
0/)(&)(3&)("R%!8&" '.!,!(6*8" -&#&8/.3&)(" &)0/6,*?&-" !)" '!3.8&"
8!5&'(+8&'"!)0,&*'&'"0/)(&)(3&)(D"*'".&,"(%&"5/88/R!)?"C!?6,&1"
"

"
"
J5"'3*88%/8-&,"-&#&8/.3&)("!'"(/"7&"#*86&-"*'"*"6'&568"*0(!#!(+D"*"
'!)0&,&"!)(&)(!/)"/)"(%&".*,("/5"(%&"./8!0+"3*A&,'"*)-"./8!(!0!*)'"
(/" !3.,/#&" 7/(%" (%&" .,/-60(!#!(+" *)-" (%&" T6*8!(+" /5" 8!5&" /5"
'3*88%/8-&,'" ,&T6!,&'" *)" 6)-&,'(*)-!)?" /5" (%&" '(,&)?(%" /5" (%&"
&4!'(!)?" '+'(&3'1" $//" /5(&)D" (%&" 7*7!&'" /5" '6'(*!)*7!8!(+" *)-"
T6*8!(+" /5" 8!5&" *,&" (%,/R)" /6("R!(%" (%&" 7*(%R*(&,'" /5" ?&)6!)&8+"

+0,(7=0'.(>"(--N.
0$-*,h2(07.\"'=+0,(.
"60$*(N.+=*70,=%$.

(,"^.

i-9=7=,50'i.
)(M('%9+($,.j.
5$)(7-,0$)=$*.%2.
9(7-%$0'.0$).-%"=0'.

$(()-.
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/6(3/-&-"(&0%)!T6&'1"S5"0/6,'&" !(" !'"-!55!068(" (/"-!'0&,)"(%&",&*8"
3&,!('" /5" !3.,/#!)?" &4!'(!)?" '3*88%/8-&," *?,!068(6,&" !5" /)&" !'"
(,*!)&-" (/" '!3.8+" 0/3.*,&" *8(&,)*(!#&'" *00/,-!)?" (/" 5!)*)0!*8"
0,!(&,!*1"260%"'3*88%/8-&,"3&,!('"!)086-&9:`:""
• =,/#!-!)?" '/0!*8" '&06,!(+" *)-" R&85*,&" 5/," ,6,*8" .&/.8&D"

&'.&0!*88+"#!88*?&"5*,3&,'1"
• 26'(*!)!)?")*(!/)*8D"'/0!*8D"./8!(!0*8"*)-"&0/)/3!0"'(*7!8!(+1"
• =,/3/(!)?"0/)'&,#*(!/)"/5")*(!/)*8" (,*-!(!/)'D" 068(6,&'"*)-"

)*(6,&1""
• 26../,(!)?"*"'&85N'655!0!&)0+"&0/)/3+"*)-"'/0!*8"&T6!(+1"
• F*!)(*!)!)?")*(!/)*8"5//-"'&06,!(+1"
• <88&#!*(!)?",6,*8"./#&,(+1"
• =,/#!-!)?"*"8&#&8"/5"0/)(&)(3&)("!)"&40&''"/5"(%*("?&)&,*(&-"

7+"&)%*)0&-"!)0/3&"/,"E[=1""
"
$%!'" 8*'(" ./!)(" *7/6(" *" %!?%&," 8&#&8" /5" 0/)(&)(3&)(" ,*(%&," (%*)"
E[="%*'"7&&)"0*88&-"E[L"f"E,/''"[/3&'(!0"L*..!)&''"f"R%!0%"!)"
(%&" 0*'&" /5" '3*88%/8-&,'" !)" $%*!8*)-" 8&)-'" !('&85" (/" 56,(%&,"
-!'06''!/)" *00/,-!)?" (/" 7/(%" (%&" @6--%!'(" *)-" U&'(&,)"
.%!8/'/.%!0*8"0/)'!-&,*(!/)'"!)(,/-60&-"&*,8!&,"!)"(%!'"&''*+1""
"
"
U+0''6%')(7.U('2RU522="=($"L..
"
23*88%/8-&,"*?,!068(6,&"!'"(%&"3*!)"*?,!068(6,*8"/006.*(!/)"/5"(%&"
R/,8-1" C/,?&((!)?" (%!'" 5*0(" 8&*-'" )*(!/)*8" *)-" .,/#!)0!*8"
0/3.*,!'/)'" (/" /#&,8//A" (%&" ,&*8" &0/)/3!0" 7&)&5!(" /5" R%*(" !)"
$%*!8*)-" R*'" 0*88&-" \'655!0!&)0+" &0/)/3+]1" $%!'" 3*+" '/6)-"
&40&''!#&D" 76(" !)" 5*0(" !(" !'" *006,*(&" f" *)-" !(" !'" 5/," (%&'&" ,&*'/)'"
(%*(" '655!0!&)0+" &0/)/3+" R*'" .,/3/(&-" 7+" LF" (%&" O!)?" /5"
$%*!8*)-1:`W" J)" (%*(" 0*'&D" !('" 0%*,*0(&,!'(!0'" !)086-&-" 5*3!8+"
!)-&.&)-&)0+D" &55!0!&)(" 6'&" /5" 8/0*88+" *#*!8*78&" ,&'/6,0&'D"
'6'(*!)*7!8!(+" /5" (%&" *?,!068(6,*8" '+'(&3'D" /.(!363" ,*(%&," (%*)"
3*4!363".,/-60(!/)" *)-" ,&'!8!&)0&" *?*!)'(" &4(&,)*8" '/0!*8" *)-"
&0/)/3!0" '(,&''&'1" @+" &'0%&R!)?" ,&8!*)0&" /)" (%&" 6'6*8" E[="
,%&(/,!0" !)" 5*#/6," /5" !)-&.&)-&)0&" *)-" '&06,!(+" *'" .,/-60('" /5"
)*(!/)*8" !3./,(*)0&D" '655!0!&)0+" &0/)/3+" 7&0*3&" .*,(" /5"
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)*(!/)*8" .8*))!)?1" J)".6((!)?"7*'!0" )&&-'" 5!,'(" !(" *8'/" *..&*8'" (/"
(,*-!(!/)*8"@6--%!'("#*86&'"!)"(%&"$%*!"'/0!&(+1""
"
S5" 0/6,'&" (%!'" !'" )/(" *" .&068!*,8+" @6--%!'(" *..,/*0%" *)-" !("
-/&')](" (*A&" 8/)?" 5/," !)5/,3&-" .&,'/)'" (/" '&&" (%&" &8&3&)('" /5"
'655!0!&)0+" &0/)/3+" !)" J'8*3" *)-" /(%&," ,&8!?!/)'1" @6(" !(" !'"
0/)#&)!&)(" (/" 0/)(!)6&"R!(%" (%&" $%*!" &4*3.8&" *'" (%&" (!3&" (%*("
'655!0!&)0+" &0/)/3+" R*'" '&,!/6'8+" -!'06''&-" 0/!)0!-&-" R!(%"
0/)0&,)" /#&," '/0!*8" *)-" 068(6,*8" &,/'!/)" (%,&*(&)!)?" )*(!/)*8"
!)(&?,!(+1"$%!'"!'".&,%*.'"3/,&"!)(&88!?!78&"(/"U&'(&,)",&*-&,'"!)"
(%&":`_X'"8*)?6*?&"/5"20%63*0%&,9"\@6--%!'("&0/)/3!0'"36'("7&"
#&,+"-!55&,&)(" 5,/3"(%&"&0/)/3!0'"/5"3/-&,)"3*(&,!*8!'3D"'!)0&"
(%&"@6--%!'("'&&'"(%&"&''&)0&"/5"0!#!8!H*(!/)")/("!)"368(!.8!0*(!/)"
/5"R*)('"76("!)"(%&".6,!5!0*(!/)"/5"%63*)"0%*,*0(&,1">%*,*0(&,D"*("
(%&"'*3&"(!3&D" !'" 5/,3&-".,!3*,!8+"7+"*"3*)]'"R/,A1"<)-"R/,AD"
.,/.&,8+"0/)-60(&-"!)"0/)-!(!/)'"/5"%63*)"-!?)!(+"*)-"5,&&-/3"
78&''&'" (%/'&"R%/"-/" !(" *)-" &T6*88+" (%&!," .,/-60('1"i"U&"%*#&"
'(//-" (%!'" (,6(%"/)" !('"%&*-"7+"0/)'!-&,!)?"3*(&,!*8" ?*!)'" (/"7&"
3/,&"!3./,(*)("(%*)".&/.8&D"*)-"7+"0/)'!-&,!)?"0/)'63.(!/)"(/"
7&" 3/,&" !3./,(*)(" (%*)" 0,&*(!#&" *0(!#!(+1" U&" %*#&" '%!5(&-" (%&"
&3.%*'!'" 5,/3" (%&" R/,A&," (/" %!'" .,/-60(1" J5" R&" 5/88/R" (%&"
@6--%!'(" (&*0%!)?'D" R&" 3*+" R&88" 5!)-" (%*(" &0/)/3!0" .8*))!)?"
R/68-"'&&A"5688"&3.8/+3&)("!)"(&,3'"/5"7&!)?"?*!)5688+"/006.!&-D"
)/(" )&0&''*,!8+" !)" .,/-60!)?" !(&3'" 5/," 0/)'63.(!/)1" C/,"
&4*3.8&D"&)0/6,*?!)?"+/6)?"3/(%&,'"(/"R/,A"!)"5*0(/,!&'"R/68-"
7&" '&&)" *'" \6)&0/)/3!0]D" Q6'(" *'" &3.8/+3&)(" /5" *)" *,(!'*)" *'" *"
'/8-!&,"3!?%("7&1]:`P"
"
$%!'"#!&R"0/)'!-&,'".&/.8&"*'"(%&"5/06'D")/("Q6'("*'"*",&'/6,0&"5/,"
.,/-60(!/)"*'" !)"E[="*..,/*0%&'1"$%!'"%*'"7&&)")/(&-" !)"-&(*!8"
7+"*("8&*'("(R/"!)5/,3&-"$%*!"@6--%!'("/7'&,#&,'1:`^D:`;"S.(!363"
3*(&,!*8".,/-60(!/)"(/"'*(!'5+"7*'!0")&&-'"!'"8/?!0*8"*)-"*00&.(&-"
7+" *88" (%&'&" *..,/*0%&'D" 76(" *5(&," '*(!'5*0(!/)" /5" 7*'!0" )&&-'" *"
.&,'/)" 3*+" R&88" 7&" 3/,&" 0/)(&)(" !)" -&#&8/.!)?" %!'" \!))&,"
%*..!)&'']" ,*(%&," (%*)"7&!)?"&)0/6,*?&-" (/"%&-/)!'(!0".6,'6!('1"
$%!'"3*+"'/6)-"8!A&"=,/(&'(*)("R/R'&,!'3"76("!)"'&068*,"(&,3'"
3*+" 7&" 6)-&,'(//-" *'" ,&*8" \'6'(*!)*7!8!(+]" 7&!)?" 7/(%" ('5-/0(.
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R%&)"R&"(,+"(/"0/)(,/8"!("*)-"/''5-%98.R%&)"R&"*,&"!?)/,*)("/5"!('"
,&*8"3&*)!)?1:`a"
"
U!(%/6(" ,&8*.'!)?" !)(/" ,&8!?!/6'" \5*!(%568" ,&3)*)(]:`_" !3*?&,+D" !("
!'" )&0&''*,+" %&,&" (/" )/(&" (%*(D" !)" (%&" $%*!" '!(6*(!/)D" (%&,&" !'" *"
.//8" /5" ./.68*(!/)" ,&'!-&)(" !)" ,6,*8" *,&*'" .,*0(!0!)?" '&85N
'655!0!&)0+1"$%/'&".&/.8&"'&&3"3/,&"0/)(&)("R!(%"(%&!," 8/("(%*)"
(%&" *#&,*?&" 6,7*)!(&'1" J(" !'" (%&'&" 0/336)!(!&'" (%*(" *7'/,7&-"
(%&!," 0%!8-,&)D" 7,/(%&,'" *)-" '!'(&,'" 7*0A"R%&)" (%&" '&#&,&" :``_"
<'!*)" 5!)*)0!*8" 0,!'!'" '*0,!5!0&-"6,7*)"&3.8/+&&'1"$%&" ,&'!8!&)0&"
/5" (%&'&" '3*88%/8-&," 5*,3&,'" 5/,3'" (%&" 7*0A7/)&" /5" (%&"
0/6)(,+D:`b"(%&",&'("7&!)?"*"'67'&("/5"*"?8/7*8"&0/)/3+1"<'")/(&-"
!)" *" WXX;" .*.&,B" \.&/.8&" !)" (%&'&" 5*,3!)?" '+'(&3'"3*+" )/(" 7&"
,!0%" !)" 3/)&+D" 76(" (%&+" *,&" ,!0%&," !)" 3&)(*8" *)-" '.!,!(6*8"
#*86&']1:``""
"
$%&" 0/)0&.(" /5" 3*4!3!H!)?" R&887&!)?D" 7&" !(" !)" (%&" '&)'&" /5"
@&)(%*3D"F!88'"/,"#*,!*(!/)'"/5"@6--%!'3D"R/68-"'6??&'("0*,&568"
!3.8&3&)(*(!/)" /5" *)" *..,/*0%" (%*(" 0/37!)&'" &''&)(!*8"
-&#&8/.3&)(" /5" ,6,*8" &0/)/3!&'" g'60%" *'" %&*8(%" *)-" 7*8*)0&-"
&-60*(!/)*8" '&,#!0&'h" R%!8&" ,&(*!)!)?" (%&!," &''&)0&" /5"
0/)(&)(3&)(1" <'" (%&" 5/88/R!)?" C!?6,&" '%/R'D" (%!'" !'" '!3.8+" (%&"
*?&N/8-" ,&*8!H*(!/)" (%*(" *5(&," 7*'!0" )&&-'" *,&" 3&(D" '/3&" /(%&,"
5*0(/,'" ,&8*(&-" (/" 0/336)!(+" 7&)&5!(" '60%" *'" %&*8(%" *)-"
&-60*(!/)" '&,#!0&'" 8&*-" (/" !)0,&*'&-" 0/)(&)(3&)(D" *)-" (%*("
7&+/)-" (%*("./!)(".&,'/)*8" 0%/!0&'"3*+"7&"3*-&1"U%&,&" '/0!*8"
.,&''6,&" 5*#/6,'" 0/)'63.(!/)D" (%&" *)?'(" 3&)(!/)&-" &*,8!&,"
*,!'&'1" @6(" (%&" *8(&,)*(!#&" /5" *" #!,(6/6'" 0+08&" 0*)" *8'/" 7&"
068(!#*(&-D" *'" *" 8*(&," [!*?,*3" !886'(,*(&'1" $%!'" R/68-" *8'/"
,&0/?)!H&" (%&" 5&&8!)?" /5" 0/336)!(+" *'" *)" &''&)(!*8" .*,(" /5" (%&"
,6,*8"R&887&!)?1"
.
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.
W60,.=-.W(''1(=$*S.
.
2/3&" 7,/*-" 0,!(&,!*" 5/," R&887&!)?" %*#&" 7&&)" -&#&8/.&-" !)" (%&"
$%*!" 0*'&" 0/3.,!'!)?" 5/6," ?,/6.'9" .%+'!0*8D" 3&)(*8D" '/0!*8" *)-"
'.!,!(6*81WXX" J)" (%&" 5/88/R!)?" C!?6,&D" (%&" 0&)(,*8" /#&,8*..!)?"
'&?3&)(" ,&.,&'&)('" R&887&!)?" /," 0/)(&)(3&)(1" =%+'!0*8"
R&887&!)?" 5/,"'3*88" 5*,3&,'"3&*)("'655!0!&)(" 5//-" 5/," (%&" 5*3!8+"
(%,/6?%"-,/6?%('" *)-"/(%&,"&)#!,/)3&)(*8" #!0!''!(6-&'D" ,&?68*,"
.%+'!0*8"&4&,0!'&D" ,/8&'" 5/,"*88".&,'/)'" !)086-!)?" (%&"&8-&,8+"*)-"
0/336)!/)"R!(%")*(6,&1""
.

F&)(*8"R&887&!)?"3&*)("5&&8!)?"6)'(,&''&-D"%/.&568"*)-"0/)5!-&)("
!)"/)&'&85D"'6../,(&-"7+"'60%"Q/+'"*'"0+08!0*8"5&'(!#!(!&'D"5/8A"'/)?'"
*)-"R/,AN3*-&N.8&*'6,*78&" *'" !)" (,*-!(!/)*8" ,!0&" .8*)(!)?" 7&!)?"
0/)-60(&-" 0/336)*88+" R!(%" '!)?!)?D" 58!,(!)?" *)-" 5&'(!#!(!&'1"
2.!,!(6*8"R&887&!)?"'&&3&-"(/"/#&,8*."R!(%"3&)(*8"R&887&!)?"*)-"
!)086-&-"0/)'0!/6'"0%/!0&'"5/,"0/)(&)(3&)("*'"(%&")&4("'(&."*5(&,"
3&&(!)?"7*'!0")&&-'1"$%6'"!("!'"0/)086-&-"(%*(9" \L63*)!(+"0*)")/"
8/)?&," 8!#&" %*..!8+" R!(%" (%&" .,&'&)(" &0/)/3!0" 3/-&8" /5" E[=N
/,!&)(&-" -&#&8/.3&)(1" <" -&#&8/.3&)(" 3/-&8" /,!&)(&-" (/R*,-'"
%*..!)&''"/,"R&887&!)?" !'"R%*("R&"'%/68-"7&" 8//A!)?"5/,1]WX:"$%&"
0/33/-!(!H*(!/)" /5" (%&" E[=" *..,/*0%" R*'" '&&)" (/" -!#/,0&"
,&8*(!/)'" R!(%" /(%&,'" *)-" )*(6,&" 7+" !)(&,./'!)?" *" 3/)&(!H&-"
(,*)'*0(!/)D" *)-" /.&)!)?" *" '8!..&,+" '8/.&" (/" ?,&&-D" &40&''!#&"
0/)'63&,!'3D"'&85!'%)&''"*)-"-!'%/)&'(+1""
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/#&,N6'&"/5" 5/,&'(".,/-60('1WXW"U%&(%&,"R&" 8!A&" (/"*..,/*0%" (%!'"
5,/3"(%&".&,'.&0(!#&"/5"-&#&8/.3&)(D"A)/R8&-?&D"R!'-/3D"&(%!0'"
/," ,&8!?!/)D" (%&" 0/)0&.(" /5" E[L" f" /," 0/336)*8" *)-" .&,'/)*8"
R&887&!)?"f"!'"R!-&,"(%*)"(%&"6'6*8"E[="*..,/*0%1"
"
<)"!''6&"(%&,&5/,&"*,!'&'9"%/R"0*)"(%&"E[L"/,"R&887&!)?"7&)&5!('"
/5" (%&" ,6,*8" 0/336)!(+" 7&" ,&(*!)&-" !)" (%&" 5*0&" /5" -&#&8/.3&)("
./8!0+"7*'&-"/)"E[=".,!)0!.8&'D"R%!0%"%*#&"*8,&*-+"7&&)"'%/R)"
(/"&,/-&"(%&"#&,+"#*86&'"(%*("0/)(,!76(&"(/"/#&,*88"R&887&!)?Z"$/"
*)'R&," (%!'D" !(" !'" !)'(,60(!#&" (/" 8!'(" '/3&" /5" (%&" )&?*(!#&"
0/)'&T6&)0&'"/5"E[=N/,!&)(&-"./8!0+"3*A!)?D"*'"5/88/R'1"
"
c0/)/3!0"*'.&0('B"
• U!-&,"!)0/3&"?*.'"7&(R&&)",!0%"*)-".//,"
• J)0,&*'&-"5*,3"%/6'&%/8-"-&7("
• J)0,&*'&-"0/'('"/5"5*,3".,/-60(!/)"
• J)0,&*'&-"3*(&,!*8!'(!0"R*)('"g-&3*)-"5/,")/)"&''&)(!*8'h"
"
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2/0!*8"*'.&0('B"
• J)0,&*'&-",6,*8"(/"6,7*)"3!?,*(!/)D"R!(%",&-60&-"8!5&"T6*8!(+""
• U&*A&)&-"'/0!*8D"(,*-!(!/)*8D"*)-"068(6,*8"#*86&'"
• U&*A&)&-"5*3!8+"7/)-'"*)-"'(,60(6,&'"
• J)0,&*'&-"3*(&,!*8!'3"*)-"?,&&-"
• U&*A&)&-"!)(&?,!(+D"&(%!0'"*)-"/(%&,"%63*)"T6*8!(!&'"
"
J3.*0('"/)")*(6,*8",&'/6,0&'"*)-"&)#!,/)3&)("
• <00&8&,*(&-"-&5/,&'(*(!/)"
• >/)(!)6&-"'/!8"-&?,*-*(!/)"
• J)0,&*'&-"!)0!-&)0&"/5"-,/6?%('"*)-"'%/,(*?&'"
• [&'(,60(!/)"/5"7!/-!#&,'!(+"*)-"R!8-8!5&"
• I&-60&-"5!'%",&'/6,0&'"*)-"3*)?,/#&"*,&*'"
• I&-60&-"!)-!?&)/6'".8*)("*)-"*)!3*8"?&,3.8*'3'"
• J)0,&*'&-"5*,3"./886(!/)"
• e)'6'(*!)*7!8!(+"/5"*?,!068(6,*8"'+'(&3'"
• J)0,&*'&-"-&.&)-&)0+"/)"5/''!8"56&8"*)-"0%&3!0*8'"
• J)0,&*'&-"5*,3"/.&,*(!)?"0/'('"
• e'&"/5"!)*..,/.,!*(&"(&0%)/8/?+"
• J)0,&*'&-"5*,3"%/6'&%/8-"-&7("
• M/''"/5"8*)-"(&)6,&"
• J)0,&*'&-"-&.&)-&)0+"/)"&4./,("3*,A&('"
• E,&*(&,"&4./'6,&"(/"6)5*!,"5,&&"(,*-&"
• M/)?N(&,3")*(!/)*8"!)'(*7!8!(+"*)-"!)'&06,!(+"
• J)0,&*'&-",!'A'"/5"&0/)/3!0"0,!'&'"*)-"?8/7*8"5860(6*(!/)'"
• J)0,&*'&-"!)0!-&)0&"/5"'/0!*8"0/)58!0('"
• J)0,&*'&-"0/'('"/5"8!#!)?"R!(%/6("!)0/3&",!'&'"5/,"(%&".//,""
• J)0,&*'&-"0/)58!0("7&(R&&)"6,7*)"*)-",6,*8"'/0!*8"'(,*(*"
• c40&''!#&"-&.&)-&)0&"/)"5/,&!?)"!)#&'(3&)("
• J)'(*7!8!(+"/5"3/)&(*,+"*)-"5!)*)0!*8"'+'(&3'""
• J)0,&*'&-"0,!3&"*)-"(&,,/,!'("*0(!#!(!&'"
• M/R&,&-"3/,*8"!)(&?,!(+"!)"(%&"?&)&,*8"./.68*(!/)"
)
$%&" 0/3.8&3&)(*,+D" ,*(%&," (%*)" *8(&,)*(!#&D" *..,/*0%" .6,'6&-"
!)"$%*!8*)-"R*'"(%&"'655!0!&)0+"&0/)/3+"*'"!)(,/-60&-"&*,8!&,1""
"
.
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/#&,,!-!)?".,!)0!.8&" 5/,"*..,/.,!*(&"0/)-60("7+" (%&"./.68*0&"*("
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"
=!))!)?" (%&" '67Q&0(" -/R)" %*'" /006.!&-" 3*)+" &4.&,!&)0&-" *)-"
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&4.&,!&)0&'" *)-" *0*-&3!0" '(6-!&'" /55&,&-" '(&.'" (/R*,-'" *"
.,*0(!0*8" *..,/*0%" (/" E[L" .8*))!)?" !)" (&,3'" /5" /#&,*88"
R&887&!)?1WX;DWXaDWX_" S)&" R*+" /5" 0/)0&.(6*8!H!)?" (%&" '655!0!&)0+"
&0/)/3+"R*'"*'"*"3&(*.%/,!0*8"0*,"*'" !)" (%&" 5/88/R!)?"-!*?,*3"
5/," R%!0%" J" *3" !)-&7(&-" (/" >%*,*)BWXb" !(" 6'&'" (%&" @6--%!'("
0/)0&.(" /5" (%&" F!--8&" =*(%DWX`" !)" R%!0%" /(%&,'" 3*+" '&&" (%&"
>%,!'(!*)" \'(,*!(" ?*(&"*)-")*,,/R"R*+W:X"/," (%&"F6'8!3" \-!55!068("
.*'']1W::"@6("(%&"./&(,+"/5"(%&"$*/"8!)&'"!)-&8!78+"7,!)?"(%&"'67Q&0("
7*0A"(/"5//-"'&06,!(+9"
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"
J)" @6--%!'3D" (%&" F!--8&" =*(%" 0*6(!/)'" *?*!)'(" &4(,&3&" #!&R'"
(%*(" *,&" 68(!3*(&8+" &#!-&)0&-" !)" ?,&&-" *)-" '&85!'%)&''1" J5" '/3&"
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%63*)" '6,#!#*8" *,&" (%,&*(&)&-D" (%!'" !'" )/(" (%&" F!--8&" =*(%1" J)"
(%&'&" '*3&" (&,3'D" !(" !'" 3/,*88+" 6)Q6'(!5!*78&D" '/0!*88+" *)-"
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%*..!)&''" !)"7/(%"(%&",!0%"*)-"(%&".//,"*00/,-!)?"(/"'6,#&+'" !)"
U&'(&,)" &)#!,/)3&)('1W:P"$%&" 0&)(,*8" .,!)0!.8&'"/5"3/-&,*(!/)D"
,&*'/)*78&)&''D" *)-" '&85N!336)!(+" /5" (%!'" *..,/*0%" *,&"
!886'(,*(&-" !)" (%&" 5/88/R!)?" C!?6,&" *'" &8&3&)('" /5" (%&" 0*,1" $%6'"
3/-&,*(!/)"!'"*..,/.,!*(&"6'&"/5"(%&"0*,]'"./R&,D",&*'/)*78&)&''"
!'"-,!#!)?"0*,&5688+D"*)-"'&85N!336)!(+"!'"(%&"0*,]'"'*5&(+"-&#!0&'1"
$%&"3&(*.%/,"!'"'!3.8!'(!0D"76("%*'"'&,#&-"(/"&4.8*!)"(%&"!-&*"(/"
3*)+"*0,/''"<'!*"*)-"'/"36'("%*#&"'/3&"7,/*-"*..8!0*(!/)1""

.
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U!(%/6("8*7/6,!)?"(%&"3&(*.%/,"!("0*)"7&"'&&)D"5/,"&4*3.8&D"(%*("
,&*'/)*78&)&''" !)#/8#&'" (%&" #*86&'" 8!'(&-" &*,8!&,1" $%!'" !'"
0/)'!'(&)("R!(%" (%&"-&5!)!(!/)"/5" '655!0!&)0+" &0/)/3+".,&'&)(&-"
7+" (%&" Vc2[@D" R%!0%" 0/)(!)6&'" 5,/3" (%&" &*,8!&," T6/(&-"
.*,*?,*.%" R!(%" (%&" R/,-'9" \$/" *0%!&#&" (%!'D" *)" *..8!0*(!/)" /5"
A)/R8&-?&"R!(%"-6&"0/)'!-&,*(!/)"*)-".,6-&)0&"!'"&''&)(!*81""J)"
.*,(!068*,"?,&*("0*,&" !'")&&-&-" !)" (%&"6(!8!H*(!/)"/5" (%&/,!&'"*)-"
3&(%/-/8/?!&'" 5/," .8*))!)?" *)-" !3.8&3&)(*(!/)" !)" &#&,+" '(&.1""
<(" (%&"'*3&"(!3&D" !(" !'"&''&)(!*8" (/"'(,&)?(%&)"(%&"3/,*8" 5!7&,"/5"
)*(!/)D"'/" (%*("&#&,+/)&D".*,(!068*,8+".678!0"/55!0!*8'D"*0*-&3!0'D"
76'!)&''3&)" *(" *88" 8&#&8'D" *-%&,&'" 5!,'(" *)-" 5/,&3/'(" (/" (%&"
.,!)0!.8&'" /5" %/)&'(+" *)-" !)(&?,!(+1" " J)" *--!(!/)D" *" R*+" /5" 8!5&"
7*'&-" /)" .*(!&)0&D" .&,'&#&,*)0&D" -!8!?&)0&D" R!'-/3" *)-"
.,6-&)0&"!'" !)-!'.&)'*78&"(/"0,&*(&"7*8*)0&"*)-"7&"*78&"(/"0/.&"
*..,/.,!*(&8+"R!(%"0,!(!0*8"0%*88&)?&'"*,!'!)?"5,/3"&4(&)'!#&"*)-"
,*.!-" '/0!/N&0/)/3!0'D" &)#!,/)3&)(*8D" *)-" 068(6,*8" 0%*)?&'" !)"
(%&"R/,8-1]W:^"
"
$%&" 0*," 3&(*.%/," ,&58&0('" (%&" '655!0!&)0+" &0/)/3+" *'"
'(,&)?(%&)!)?" .&/.8&]'" 3/,*8" !)(&?,!(+1" O)/R8&-?&" -&8!#&,+"
'+'(&3'"*,&"'&&)"*'"(%&".,&5&,,&-"56&8"5/,"(%&"0*,D"7&0*6'&".&/.8&"
36'("7&"'&85N*R*,&D"R&88N!)5/,3&-D"*)-"'&85N-!'0!.8!)&-"f"*)-"(%!'"
'&&3'"(/"0/)-60&"(/"!3.,/#&-"/,",&(*!)&-"R&887&!)?1"@&"(%!'"*'"!("
3*+D" (%&" -!55!068(+" 8!&'" !)" !3.8&3&)(!)?" .,*0(!0*8" .,/?,*3'" 5/,"
!3.,/#&-"R&887&!)?1"
.
F+9'(+($,=$*.W(''1(=$*.
"
V&768/6'" *'" !(" !'D" !3.8&3&)(*(!/)" /5" &)%*)0&-" R&887&!)?" f" /,"
E[L" !5" +/6" 8!A&"f"%*'"7&&)" '&?,&?*(&-" !)(/"*" 5!#&N5/8-"*..,/*0%"
/5B" )*(!/)*8" -&#&8/.3&)(" ./8!0+B" '/0!*8" *)-" 5*,3&,"3/#&3&)('B"
0/336)!(+" -&3/)'(,*(!/)'B" '3*88%/8-&,N*?,!068(6,&" '6../,("
*)-" '&,#!0&'D" *)-" -&#&8/.3&)(" /5" *..,/.,!*(&" !)-!0*(/,'" (/"
,&58&0("(%&"!3./,(*)("0/)(,!76(!/)'"/5"'3*88%/8-&,"*?,!068(6,&1"
"
V*(!/)*8" -&#&8/.3&)(" ./8!0+" !)086-&'" '655!0!&)0+" &0/)/3+" !)"
)*(!/)*8" ?/*8'" 7+" '.&0!5!0*88+" *0A)/R8&-?!)?" '3*88%/8-&,"
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*?,!068(6,&"'&.*,*(&"5,/3"8*,?&N'0*8&"0/33&,0!*8".,/-60&,'"!)"*"
\(R/"*?,!068(6,&']"*..,/*0%"(/"./8!0+1W:;"U%&,&"'3*88"5*,3&,'"*,&"
(%&" 3*Q/,!(+" /5" *" ./.68*(!/)D" *" '/0!*8" ,!'A" *)*8+'!'" /5" (%&!,"
#68)&,*7!8!(+" *'" *" (%,&*(" (/" )*(!/)*8" '/0!*8" '(*7!8!(+"R/68-" 5/,3"
.*,(" /5" &0/)/3!0" *)*8+'&'1" $%!'" 3&*)'" '/0!*8" *)-" 5*,3&,"
3/#&3&)('" R!(%" 5*3!8+" *)-" 0/336)!(+" -!'0!.8!)&" *)-" 3/,*8"
,&'!8!&)0&1" >/336)!(+" -&3/)'(,*(!/)'" R/68-" '%/R0*'&"
&4*3.8&'D" *)-" '3*88%/8-&," '6../,(" '&,#!0&'" R/68-" !)086-&"
(,*!)!)?"7*'&-"/)"&4(*)("#*86&'1" J)-!0*(/,'" 5/,"'3*88%/8-&," 5*,3"
0/)(,!76(!/)'"R/68-"(%&)"7&",&T6!,&-"*)-"(%!'"-&3*)-'"%63!8!(+"
5,/3" 6,7*)N/,!&)(&-" .8*))&,'1" $%&" !-&*8" !'" 7&!)?" *..,/*0%&-"
(%,/6?%" '60%" .,*0(!0*8" '(&.'" f" /)&" ,&0&)(" &4*3.8&" 0/)0&,)'"
7!/-!#&,'!(+"!)-!0*(/,'1W:a""
"
I*(%&," (%*)" *((&3.(" *" 8!'(D" !(" !'" *../'!(&" (/" ,&(6,)" (/" (%&" ./!)("
5,/3"R%!0%"R&"'(*,(&-"/6("*)-"(/"A)/R"!("5/,"(%&"5!,'("(!3&"f"5/,"
!("!'")/("*"3*((&,"/5"0/33/-!(!H!)?"&#&,+(%!)?"!)(/".&,5/,3*)0&"
3&*'6,&'D" 76(" 3/,&" *" 3*((&," /5" 6)-&,'(*)-!)?" (%&" 3!''!)?"
'.!,!(6*8"-!3&)'!/)" !)"3/-&,)"'+'(&3'" (%*(" 0,&*(&'" (%&"3*8*!'&"
/5" 3/-&,)" 8!5&1" S)&" '!3.8&" 3&*)'" /5" &4.8*!)!)?" %/R" (%!'"
-!55&,&)0&"%*'"*,!'&)"!'"*8'/"/55&,&-"5,/3"(%&"$%*!"*)-"@6--%!'("
&4*3.8&"!)"(&,3'"/5"(%&"6'&"/5"(%&"R/,-"\-&#&8/.3&)(]1"
"
$%!'" &''*+" %*'" )&0&''*,!8+" 6'&-" (%&" 0/)#&)(!/)*8" 3&*)!)?" /5"
\-&#&8/.3&)(]" 0/33/)" (/" (%&" !)(&,)*(!/)*8" 0/336)!(+1"
L/R&#&,D" !)"3*)+"<'!*)"0/)(&4('"'60%"*'" !)"$%*!8*)-"6)(!8"#&,+"
,&0&)(8+D"!("%*'"%*-"*"-!55&,&)("3&*)!)?1"$%&"$%*!"R/,-"การพัฒนา"
\#29$32,,2$2]"!'"0/33/)8+"6'&-"(/"(,*)'8*(&"\-&#&8/.3&)(]"+&("!('"
/,!?!)'"*)-"3&*)!)?",&8*(&"(/"(%&"'&85N-&#&8/.3&)("/,"068(!#*(!/)"
/5".&,'/)*8"3&)(*8"*)-"7&%*#!/,*8"(,*!('"(%*("0/)-60&"(/"!)'!?%(1"
J)"(%&"(&,3'"/5"R%*("!'"(%&")*(6,*8"R*+"5/,"%63*)'"(/"*0("(%!'"!'"*"
-6(+DW:_"*"0/)0&.("-&#&8/.&-"!)"7,/*-&,"(&,3'"&8'&R%&,&1W:b"$%6'"
!)" (%!'" &''*+D" (%&'&" (R/" 3&*)!)?'" 5/," (%&" /)&" R/,-" f"
\-&#&8/.3&)(]" f" *,&" *(" (!3&'" *83/'(" /../'!(&'1" 260%" 0/)56'!/)"
%*'" 7&&)" %!?%8!?%(&-" 7+" #*,!/6'" '*?&'D" /," *'" (%&" U&'(" (/-*+"
.,&5&,'" (/" '&&" (%&3D" ?&)!6'&'1" =6(" '600!)0(8+D" (%!'" 3&*)'" (%*("
&*0%" !)-!#!-6*8"36'(".6,'6&"%!'"/R)" \-&#&8/.3&)(]D"R%!0%"(%&)"
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3*+" *88/R" R!-&," '/0!*8" -&#&8/.3&)(D" *)-" '/" ,&'68(" !)" 7/(%"
.&,'/)*8" *)-" '/0!*8" R&887&!)?" !)" (%&" '(+8&" &4.8*!)&-" !)" (%&"
!)(,/-60(!/)"5,/3"(%&"R/,A"/5"O*86.*%*)*1W:`"
.
.
!$-&(7=$*.,6(.a5(-,=%$.
"
$%!'" &''*+" %*'" '633*,!H&-" &*,8!&," *--,&''&'" (%*(" '/6?%(" (/"
&4.8*!)" E[L" *)-" ,&8*(&-" !-&*'1" J(" R!88" )/" -/67(" 7&" '&&)" *'"
8!?%(R&!?%("*)-"!88/?!0*8"!)".*,('1"@+"'/3&"3&*'6,&'"(%&'&"R/68-"
7&" *006,*(&" 0,!(!0!'3'1" @6(" *'" !)" (%&" 0*'&" /5" /(%&,'" 7&5/,&" 3&D"
!)086-!)?" 3+" 0/88&*?6&" >%*,*)" R!(%" R%/3" (%!'" R/,A" R*'"
0/)-60(&-D" J" )/(&" (%*(" 3!4!)?" /5" '.!,!(6*8" !-&*'" R!(%" ,*(!/)*8"
-!'06''!/)"0/33/)8+".,/-60&'"(%!'"/6(0/3&1"L*#!)?"'*!-"(%!'"8&("
3&" )/R" ,&N*..,/*0%" (%&" T6&'(!/)" *)-" '(*(&" (%*(" R%!8&" !(" 3*+"
'&&3" ,*(!/)*88+" )&768/6'D" (%&" 0/)0&.(" /5" E,/''" [/3&'(!0"
L*..!)&''" 0/)(*!)'" -&&." !)'!?%(" !)(/" *)" !3./,(*)(" &8&3&)(" 5/,"
7*8*)0!)?" (%&" &40&''&'" /5"3/-&,)" 8!5&1" $%!'" !)" !('&85" !'" '655!0!&)("
\,&*'/)]" (/" 0/)'!-&," !(1" J" *''63&" (%!'" 3/(!#*(!/)" !)" !)(&88!?&)("
.&,'/)'" (%*(" .&,'!'(" R!(%" (%&" !-&*" f" &#&)" R%&)" (%&+" *,&"
!)(&,,6.(&-"7+"08/+!)?"*0/8+(&'"R%/"3!'(*A&"!('"'%*-/R'"5/,"(%&"
8!?%(1"
"
U!(%" ,&'.&0(" (/" (%&" -&(*!8" /5" (%&" (!(8&" T6&'(!/)D" J" ,&8*(&" (%!'"
*..*,&)(8+" \)*o#&"!-&*"/5"E[L"(/"3+"3/,&"'&,!/6'".%!8/'/.%!0*8"
*)-" '0!&)(!5!0" R/,A']" (%,/6?%" (%&" '*3&" 8!)&" /5" *,?63&)(" (%*(" J"
.,&'&)(&-" !)" (%&" 7//A" \I&8!?!/)" *)-" <?,!068(6,&]1WWX" $%*(" 8/?!0"
0/)'!-&,'" '6'(*!)*7!8!(+" *)-" &)#!,/)3&)(*8" 3*((&,'" 5,/3" 7/(%"
U&'(&,)" *)-" c*'(&,)" .&,'.&0(!#&'" (%,/6?%" >%,!'(!*)!(+" *)-"
@6--%!'3",&'.&0(!#&8+1"S)&"-/&'")/("%*#&"(/"7&",&8!?!/6'"(/"6'&"
(%!'" *..,/*0%" 7&0*6'&" !)" (%!'" 0*'&" ,&8!?!/)'" *,&" '!3.8+"
,&0/?)!(!/)"/5" (%&"'/6,0&"/5" (%&"#*86&'"*)-"R/,8-#!&R'" !37!7&-"
7+" ?,/R!)?" 6."R!(%!)" *" 068(6,&1" $%&" 0/)086'!/)" /5" (%*(" 7//A" !'"
(%*("(%&,&"!'")/"!)%&,&)("&)#!,/)3&)(*8"#*86&"!)"&!(%&,",&8!?!/)"!)"
(%&"'&)'&"&'./6'&-"7+"'&068*,"&)#!,/)3&)(*8!'('1"<"0/,/88*,+"/5"
(%*(" 0/)086'!/)" !'" (%*(" &*0%" (,*-!(!/)" 5/06'&'" /)" .&,'/)*8"
-&#&8/.3&)(" *'" (%&" /)8+" R/,(%R%!8&" *0(!#!(+" *5(&," 7*'!0" )&&-'"
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*,&"3&("f".'+0%/8/?!0*8"3*(6,!(+" !5" +/6" 8!A&1"U!(%" (%*("3*(6,!(+"
0/3&'"*R*,&)&''" (%*("'/0!*8"*)-"/(%&,"?6!-&8!)&'"*,&"6'&568" 5/,"
(%/'&" (,*..&-" !)" 0!,063'(*)0&'" R%&,&" (%&+" 0*))/(" 3&&(" 7*'!0"
)&&-'" *)-" (%/'&" R%/" %*#&" 7&0/3&" *((*0%&-" (/" 3&)(*8" *)-"
.%+'!0*8" *((,*0(!/)'" *)-" '&&A" '/3&" ,&8!&5" 5,/3" (%&!," *)?'(1" $%&"
5/88/R!)?"C!?6,&"!'"*)"!-&*8!H&-"'&85N,&!)5/,0!)?"'/0!&(*8"3/-&81"

"
$%!'" #!,(6/6'" 0+08&" /5" .&,'/)*8" *)-" '/0!*8" 0/)(&)(3&)(" !'" (%&"
7*'!'"/5".&,'/)*8"R&887&!)?"f"J"&4.&0("(%*("./!)(" !'"08&*,"&#&)"(/"
(%/'&"R%/"3!?%(",&Q&0(" (%&" !-&*1"$%*(" (%!'".&,'/)*8"R&887&!)?" !'"
&''&)(!*8" (/" R!-&," '/0!*8" R&887&!)?" 3*+" 7&" 8&''" 08&*,1" $%&"
0/)(&)(3&)("/5"3*,?!)*8!H&-".&,'/)'"3&&(!)?" (%&!,"7*'!0")&&-'"
*)-"R%/'&"R&887&!)?"!)0,&*'&'"7+"*00&''"(/"7*'!0"%&*8(%"0*,&"*)-"
&-60*(!/)" !'" !)'(,60(!#&1" <)-" &#&)" (%/'&"3*(&,!*8" 0/)(,!76(!/)'"
'&&3"%*,-"5/,"*"0&)(,*8"*?&)0+"(/"-&8!#&,1"$%!'"7,!)?'"6'"7*0A"(/"
(%&"3*(&,!*8!'(!0"'(6-!&'"(%*(",*)A"2R!(H&,8*)-"3/,&"%!?%8+"(%*)"
0/3.*,*78+" R&*8(%+" )*(!/)'" *)-" *((,!76(&" (%&" -!55&,&)0&" (/D"
*3/)?" /(%&," 3*((&,'D" 0/336)!(+" &)?*?&3&)(" !)" ./8!(!0*8"
.,/0&''&'1" I*(%&," (%*)" 0&)(,*88+" 3*)*?&-" .,/Q&0('D" 8/0*8"
&)?*?&3&)(" !)" %&*8(%" *)-" /(%&," 5*0!8!(!&'" R/68-" !)0,&*'&"
R&887&!)?"R!(%/6(",&-60!)?"&4!'(!)?"8&#&8'"/5"0/)(&)(3&)(1"

9(7-%$0'.
)(M('%9+i,.

"%+90--=%$.
2%7.%,6(7-.

0&07($(--.
%2.-%"=0'.
$(()-.

("%$%+=".
)(Mi,.10-().
%$.$(()-.

()5"0,=%$.=$.
($)57=$*.
M0'5(-.
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3609,(7.?"

.
F$. L%57. 1%%#. bY('=*=%$. 0$). !*7="5',57(8N. L%5. -0=). ,60,.
($M=7%$+($,0'. "0,0-,7%96(. =-. 0$. (>97(--=%$. %2. %57. 2(07. %2.
)(0,6. ,60,. 7('=*=%5-. +L,6-. 9%7,70L(). 0-. 95$=-6+($,. 2%7.
)=-%1(L=$*. )=M=$(. '0&P. e%5. ,6($. =+9'=(). ,60,. ,6(. +0--(-.
)(+0$). 1('=(2R10-(). -%'5,=%$-N. '(0M=$*. -"=($,=-,-.
7(-9%$-=1'(.2%7.2(()=$*.,6(.&%7')P./6=-.=-.0''.70,6(7.01-,70",.
5$'(--. L%5. "0$. (>9'0=$. 6%&. ,60,. 0))=,=%$0'. 2%%). "0$. 1(.
97%)5"(). &6($. '0$)N. 2(7,='=_(7. 0$). %='. 0M0='01='=,L. 07(. 0''.
$%&.'=+=,=$*P.30$.L%5S.
"
"
$%*)A" +/6" 5/," 8!)A!)?" /6," &)#!,/)3&)(*8" 0/)0&,)" (/" /6,"R/,,+"
(%*("R&"*,&"(%&"0*6'&D"*)-"(/"/6,"5&*,"/5"-&*(%1"$%!'"6)!#&,'*8"5&*,"
R*'" *)" &''&)(!*8" .*,(" /5" (%&"3+(%'" *)-" 7&8!&5'" /5" ,&8!?!/)B" )/R"
'&068*," ./.68*(!/)'" 8&''" &-60*(&-" !)" (%&" ,!(&'" /5" (%&!," /R)"
068(6,&'"'&&A"*")&R"'*8#*(!/)"!)",&'./)'&"(/"(%&!,"5&*,1"U%&(%&,"
!(" !'"5&*,"(%*("R&"R!88"-&'(,/+")*(6,&"/,"(%*("3!88!/)'"R!88"'(*,#&D"
7&8!&5N7*'&-" '/86(!/)'" *,&" (/" 7&" T6&'(!/)&-" 7+" ,*(!/)*8"
A)/R8&-?&1"$%!'" !'"R%+"'0!&)(!'('"*,&"&''&)(!*8" 5/,"'/6)-"*-#!0&"
/)" (%&'&" '67Q&0('D"360%"3/,&" '/" (%*)" *,&" &3/(!#&" #!&R'1"U%/"
&8'&" (%*)" '0!&)(!'('" %*'" '655!0!&)(" A)/R8&-?&" (/" 06(" (%,/6?%" (%&"
06,(*!)"/5"7&8!&5"*)-"6)!)5/,3&-"/.!)!/)1"<)-" !)" (%&"0/)-60("/5"
(%!'"&#!-&)0&N7*'&-",&'&*,0%" (%&"'0!&)(!'("R%/"%*'"*)"%!'(/,!0*8"
6)-&,'(*)-!)?" R!88" 7&" (%&" 3/'(" #*86*78&1" J" %*#&" '*!-" (%!'"
&8'&R%&,&1"L/R&#&,D"(/"&4(&)-"(%!'"(/"(%&"T6&'(!/)"*'"(/"%/R"(%&"
5//-" )&&-&-" (/" 5&&-" *" 76,?&/)!)?" R/,8-" ./.68*(!/)" 0*)" 7&"
.,/-60&-" 5,/3" *" -&08!)!)?" ,&'/6,0&" 7*'&D" *8'/" !3.8!&'" (%*("
.&,%*.'"(%&"&)#!,/)3&)("36'("7&"'*0,!5!0&-1"<)-"(%*("!'")/("R%*("
J"*3"'6??&'(!)?1"
"
$%&" T6&'(!/)" 0*)" 7&" 7,/A&)" -/R)" !)(/" 0/3./)&)('" (/" 7&((&,"
&4.8*!)"R%+" 5//-".,/-60(!/)")&&-")/(" 7&" ,&'(,!0(&-"7+" 8!3!(!)?"
,&'/6,0&'"/,")&&-"78!?%("(%&")*(6,*8"&)#!,/)3&)(1"$/"-/"(%!'D"!("!'"
6'&568" (/" 5!,'(" 0/)'!-&," (%&" !3.8!0*(!/)'" /5" 0/)(!)6!)?" !)" (%&"
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06,,&)(" '+'(&3D" *)-" (/" (%&)" 0/)'!-&," (%&" 0/33/)8+" 8!'(&-"
0/)'(,*!)('"'60%"*'"8*)-D"5&,(!8!H&,"*)-"/!8"*#*!8*7!8!(+1""$%&,&*5(&,"
!(" !'" )&0&''*,+" (/" 0/)'!-&," (%&" ,/8&" /5" (&0%)/8/?+" *)-" !('"
-&#&8/.3&)(D"*)-"8*(&,"(%&")/)N*?,!068(6,*8"5//-".,/-60('"(%*("!("
0/68-"8&*-"(/1"J)"(%!'"R*+D"J"R!88"\&4.8*!)"%/R"(%*("*--!(!/)*8"5//-"
0*)"7&".,/-60&-"R%&)" 8*)-D" 5&,(!8!H&,"*)-"/!8"*#*!8*7!8!(+"*,&"*88"
)/R"8!3!(!)?]1"
"
"
\U5-,0=$=$*8.,6(.U,0,5-.a5%.
"
26'(*!)!)?" 06,,&)(" 5//-" .,/-60(!/)" '+'(&3'" *)-" .,/-60(!#!(+"
8&#&8'" 0*))/(" 5&&-" !)0,&*'!)?" )637&,'" /5" .&/.8&1" $%&" R%/8&"
0/)56'&-" (&,3!)/8/?+" /5" '6'(*!)*7!8!(+" 36'(" 7&" '&(" *'!-&" 5/,"
,*(!/)*8" -!'06''!/)" /5" 3*((&,'" 0/)0&,)!)?" !)(&,0/))&0(&-"
-+)*3!0" '+'(&3'D" *'" -!'06''&-" !)" *)" &*,8!&," 7//A1WW:" J)" &''&)0&"
0/)0&,)'"R!(%"'6'(*!)*7!8!(+",&58&0("5&*,'"/5"#68)&,*7!8!(+"(%*("*,&"
!)" (6,)"*" ,&58&0(!/)"/5" (%&" 8*0A"/5" 0/)(,/8"*)" !)-!#!-6*8"%*'"/#&,"
%!'" /R)" 5//-" '6..8+D" *)-" %!'" '&.*,*(!/)" 5,/3" (%&" 0+08!0*8"
,%+(%3'"/5")*(6,&1"26'(*!)*7!8!(+"!)"(%!'"R*+"!'"'&&)"*'"*"+&*,)!)?"
5/,"0/)(,/8D"*)-"(%*("%*'" !)" (6,)" !)5&0(&-"'/3&"&8&3&)('"/5" 5//-"
.,/-60(!/)" .8*))!)?1" $%&" 3/,&" %&*8(%+" 6'&" /5" (%&" (&,3"
\'6'(*!)*7!8!(+]" *,?6&'" (%*("R&" '%/68-" '6'(*!)" (%&" 7*'&" 5/," 5//-"
.,/-60(!/)"7+"0*,!)?"5/,"'/!8'"*)-"*-*.(!)?"(/"(%&"*#*!8*7!8!(+"/5"
8!3!(&-" ,&'/6,0&" !).6('" !)086-!)?" /!8" *)-" .%/'.%*(&1" V/78&" *'"
(%!'" '/6)-'D" !(" !'" 6)8!A&8+" (/" /006," 5/," (%&" '!3.8&" ,&*'/)" (%*("
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Figure 2.4: Humanity’s ecological footprint by component 1961-2005
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and fertilizer use imperative for populous countries with limited land expansion 
potential (Figure 10). 
  
Figure 10 Distribution of Global Arable Land (left image) and Population7 
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underfunded, with a dearth of well-trained integrative scientists.8 Small farm (Figure 
11) yield increases are needed and we well know that smallholders can exceed 
broadacre yields. Assumptions that smallholder farms will disappear as poor 
countries mimic rich country demographics are symptomatic of the ignorance of 
global food production, its real efficiencies and the welfare value of smallholders who 
feed themselves in contrast with the cost of feeding urban immigrants, as India well 
knows. 

Figure 11 Farm Sizes (ha)9 
Smallholder food research requires intellectual 
objectivity now uncommon among scientists trained in 
Western modes. While some smallholders may shift 
from subsistence to semi-commercial production and 
perhaps to commercial and even possibly to advanced 
producers (Figure 12), most may not. It will depend on 
their return in investment (ROI) as assessed by the 
smallholders themselves. Those on marginal lands or 
with other limitations will remain isolated from most 
commerce. Policies specific to smallholders at 
subsistence levels through to commercial transition underpin national food security.  
 
Irrigation has ever been critical to increased production, such that agriculture now 
uses about 80 percent of all water in a country like India. Climate unpredictability is 
expected to increase with droughts, floods, cyclones and the like being less 
amenable to known management strategies. The tried and tested means of coping 
with uncertainty in these circumstances has been well-managed food reserves. 
 
Figure 12 Subsistence to Commercial Smallholders10 

Analysis of the efficiency of 
such reserves calls for 
application of different 
valuations from the ‘food as 
commodity’ approach. It is 
clear that in times of 
shortage, food is ascribed 
high values by individuals 
and by governments in the 
interests of social stability. It 
is but one of the clear 
lessons from agri-history. 
Developing food security 
policies in poor countries also 
serve self-interest, such as 
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File:Population curve.svg
From Wikipedia, the free encyclopedia

Population_curve.svg !(SVG file, nominally 550 " 325 pixels, file size: 10 KB)

This image rendered as PNG in other sizes: 200px, 500px, 1000px, 2000px.

This is a file from the Wikimedia Commons. Information from its description page there
is shown below. 

Commons is a freely licensed media file repository. You can help.

Description World human population (est.) 10,000 BC–2000 AD.

Date

Source originally uploaded to en.wikipedia as Population curve.svg. The data is from the "lower"
estimates at census.gov (http://www.census.gov/ipc/www/worldhis.html) .

Author El T

This work has been released into the public domain by its author, El T at the English
Wikipedia project. This applies worldwide.

In case this is not legally possible:
El T grants anyone the right to use this work for any purpose, without any conditions, unless
such conditions are required by law.

Data
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!)#/A&'" L!)-6" J)-!*" *'" *)" &4*3.8&D" 5/,?&((!)?" (%&" 068(6,&]'"
&''&)(!*8" -*!,+" 5//-" .,/-60('" (%*(" '6../,(" (%/'&" %6)-,&-'" /5"
3!88!/)'1" [&3*)-" 5/," *)!3*8" .,/-60('" 7+" (%&" &4.8/-!)?" ?8/7*8"
3!--8&" 08*''&'" *,&" (,&)-!)?" (/R*,-'" *" )&&-" 5/," *" WPX" .&,0&)("
!)0,&*'&" !)" ?8/7*8" ./68(,+" 3&*(" *)-" *" :aX" .&,0&)(" 5/," /(%&,"
8!#&'(/0A" .,/-60('1W^_" 260%" -&3*)-"R!88" 7&"3&(" 5/," (%&" '*A&" /5"
'/0!*8" '(*7!8!(+" *)-" !3./'&" 56,(%&," -&3*)-'" /)" /#&,*88"
*?,!068(6,*8".,/-60(!/)D"*)-"%&)0&"(%&"'*3&".*((&,)"/5"!)0,&*'&-"
&55!0!&)0+"/5".,/-60(!/)"0*)"7&"&4.&0(&-1""
"
@6("0%/!0&"3*+"*8'/"7&0/3&"*"?,&*(&,"5*0(/,"5/,"(%/'&"R%/"'&&A"
*)!3*8".,/(&!)" ,*(%&," (%*)"%!?%N'(*(6'"*)!3*8" 5//-".,/-60('1" J)"
*)!3*8" '0!&)0&D" /)&" /5" (%&" 56)-*3&)(*8" (&)&('" !'" (/" .,/-60&"
*)!3*8'"'6!(&-"(/"*)"&)#!,/)3&)(D"R%!0%"3&*)'"(%*("*T6*068(6,&D"
5/," &4*3.8&D" R!88" 0/)(!)6&" (/" ,!'&" !)" !3./,(*)0&1" L*#!)?"
!)0,&*'&-"!)".,/-60(!/)"7+"'/3&"PX".&,0&)("!)"(%&"5/6,"+&*,'"(/"
WXXaD" 3/'(8+" !)" >%!)*DW^b" *T6*068(6,&" !'" ./!'&-" (/" .,/#!-&" (%&"
3*Q/,!(+"/5"(%&"?8/7*8" 5!'%"3*,A&(1W^`"L!?%"5&&-"0/)#&,'!/)",*(&'"
*)-"./(&)(!*8"*-*.(*7!8!(+" (/"'3*88N'0*8&"%/3&".,/-60(!/)"3*A&"
5!'%"!3./,(*)("!)"5//-"'&06,!(+1"J(" !'",&3!)!'0&)("/5"(%&".,*0(!0&'"
/5"c6,/.&]'">!'(&,0!*)"3/)A'"'&#&,*8"0&)(6,!&'"*?/1""
"
<'" )/(&-" !)" *)/(%&," &''*+" %&,&!)D" 56(6,&" *)!3*8" 5//-'" 3*+" 7&"
'/6,0&-" 5,/39" 06,,&)(" ?,*!)N7*'&-" *)!3*8" !)-6'(,!&'" 5/," (%&"
R&*8(%+B"06,,&)("'67'!'(&)0&"*)!3*8".,/(&!)"5/,".*'(/,*8!'('"*)-"
'3*88"!)(&?,*(&-".,/-60&,'B"*T6*068(6,&-"5!'%"*("%/6'&%/8-"8&#&8D"
&#&)" !)" 0!(!&'B" 5*,3&-" *)-" %/3&N0*?&-" &55!0!&)(" ,/6?%*?&"
0/)#&,(/,'" '60%" *'" ,/-&)('" *)-" ,*77!('B" 8*,?&" *)-" '3*88N'0*8&"
5*,3&-" !)'&0(" *)-" 8*,#*&" .,/(&!)B" 8*7/,*(/,+l5*0(/,+" .,/-60&-"
3&*(N(+.&" .,/(&!)" .,/-60('W;X" *)-" 5*0(/,+N.,/-60&-" \.,/(&!)"
7!'06!(']" .,/-60&-" 5,/3" *)!3*8" *)-" /(%&," .,/-60(" R*'(&'1"
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$&0%)/8/?+" R!88" '6,.,!'&" 6'" *88" !)" *-*.(!)?" &4!'(!)?" '+'(&3'"
7&((&,"(/"(%&!,"&)#!,/)3&)('D"*)-"!)"(%,/R!)?"6.")&R"5//-'"*)-"
5//-".,/-60(!/)"3&(%/-'1"
"
$/"3*!)(*!)"58&4!7!8!(+"!)"/6,"(&0%)/8/?!&'"(/"5&&-"*)-"/(%&,R!'&"
*''!'(" (%&" R/,8-W;:" ,&T6!,&'" *R*,&)&''" (%*(" .,/3/(!/)" /5" *"
U&'(&,)" 5//-" 5/06'" !)"*".//,"*)-" 5//-" !)'&06,&"0/6)(,+"/,!&)('"
'0!&)0&" (/" (%&" R&*8(%+" R%&)" (%&" ,&*8" )&&-" !'" 5/," 7*'!0" 5//-"
'&06,!(+1" $%!'" R!88" 0/)(!)6&" !)" ,&'./)'&" (/" 3*,A&(" 5/,0&'D" 76("
R%*(" !'" ,&T6!,&-" (/" 3&&(" (%&" )&&-'" /5" (%&" 5//-" !)'&06,&" !'" *"
0/)(!)6/6'" 0+08&" /5" (&0%)/8/?+" -&#&8/.3&)(D" /," \'6'(*!)&-"
,&'&*,0%]"!5"+/6"8!A&"f"*'"!886'(,*(&-"'!3.8!'(!0*88+"!)"(%&"5/88/R!)?"
C!?6,&1"
"
@6("R%*("/5"(%&"3*Q/,!(+"/5"(%&"R/,8-]'"5//-".,/-60&,'D"(%&"'3*88"
3!4&-" 5*,3&,'Z"$%&!,"#!,(6&'"*,&" 8/)?"A)/R)"*)-"/5(&)"-&)!&-1"
$%&!," )6(,!&)(N,&0+08!)?" &55!0!&)0+" ,&'68('" 5,/3" (%&" 6'&" /5"
*?,!068(6,*8"7+.,/-60('D"'3*88"*)!3*8'"!)086-!)?"!)'&0('D"#*,!/6'"
R*'(&'" !)" (%&!," .,/-60(!/)" '+'(&3'" *)-" (%&" 6'&" /5" 5/,*?&" 5,/3"
)/)N*,*78&" 8*)-'1" $&0%)/8/?!&'" (%*(" 56,(%&," !)0,&*'&" &55!0!&)0+"
R!88"'6,&8+"7&"-&#&8/.&-D"76("(%&,&"!'"*8'/"*"8&''/)"*R*!(!)?"(%/'&"
R%/"8!A&"[/%&,(+"*,&".,&.*,&-"(/"&'0%&R"(%&"\/7#!/6'".*(%]"*)-"
,&*8!H&" (%*(" /6," 3&*'6,&" /5" &55!0!&)0+" !('&85" !'" /5(&)" 8!3!(&-" (/"
5!)*)0!*8" +*,-'(!0A'1" @6(" *" -!55&,&)(" +*,-'(!0A" !'" )&&-&-" R%&)"
0*.!(*8"!'")/("(%&"8!3!(!)?",&'/6,0&"!)"*".*,(!068*,"'!(6*(!/)D"76("!'"
,*(%&," )6(,!&)('D" A)/R8&-?&D" R*(&,D" 8*)-D" 8*7/6,D" -!'&*'&N
,&'!'(*)0&" /," *)+" /)&" /5" '&#&,*8" /(%&," ./''!7!8!(!&'1" 260%" *"
,&*8!H*(!/)" R/68-" ,&#/86(!/)!H&" 3/'(" /5" 06,,&)(" 0/)#&)(!/)*8"
&0/)/3!0" *)*8+'&'1" J)" 5*0(D" !("3*+" &#&)" 7&"3/,&" 0/,,&0(" (/" '*+"
(%*(" !(" 0/68-" ,&(6,)"&0/)/3!0"*)*8+'!'" (/" !('" !)(&)-&-" ,/8&" 5,/3"
06,,&)(" !3.,!'/)3&)(" 7+" !('" 5!'0*8" 5/06'1" $%!'" !'" .*,(" /5" (%&"
0%*)?&"R&" '%/68-" &4.&0(" !)" (%&" 56(6,&" *'" .*,(" /5" .,/#!-!)?" (%&"
&4(,*"5//-"(%*("(%&"R/,8-"-&3*)-'1"
"
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"
.
$%6'"R&"*8'/"%*#&"(%!'"*--!(!/)*8"'/6,0&"/5"'/!8N8&''"5//-'"(/"5&&-"
(%&" R/,8-1" J)" 5*0(" R&"3!?%(" -/" 7&((&," (/" *0A)/R8&-?&" (%*(" (%&"
6)!5+!)?"&8&3&)(" !)" *88" /5" (%&'&"3&*)'" 5/," !)0,&*'&-" 5//-" !'" (%&"
'*3&"/)&"(%*("%*'"*88/R&-"/6,"'.&0!&'"(/" 58/6,!'%"(/"-*(&"f"(%*("
!'D"(%&")*(6,*8",&'/6,0&"/5"%63*)"!)?&)6!(+1""
"
"
!$-&(7=$*.,6(.a5(-,=%$.
"
C/,"'/3&/)&"/5"3+"&4.&,!&)0&"*)-".,/5&''!/)"*"0/)086'!/)"(%*("
5//-" !'" .8&)(!568" !'" 6)6'6*81" $%!'" !'" 7&0*6'&" R&" A)/R" (%&"
.,&0*,!/6'"'!(6*(!/)"/5" (%&"R/,8-]'"06,,&)(" 5//-".,/-60(!/)"*)-"
-!'(,!76(!/)'" '+'(&3'1" $%&" ,&*'/)" (%*(" J" *3" %/.&568" !'" (%*(D"
A)/R!)?"(%&",!'A'D"J"0*)"Q/!)"(%&"0/)'(*)("3&''*?&"(%*("R&"36'("
!)#&'("3/,&"/5"/6,"7&'("7,*!)'" !)"(%!'" 56)-*3&)(*8"*)-"0/3.8&4"
5!&8-1"J"*-3!("(%*("!)"*"U&'(&,)"R/,8-"R%&,&"8/77+"*)-"!)586&)0&"
(,63." A)/R8&-?&" *)-" 5*0('" (%&,&" !'" *" )&&-" (/" '/3&%/R"
.&)&(,*(&" (%&" ?&)&,*8" 0/)'0!/6')&''1"<'" (%&"T6&'(!/)")/(&'D" (%&"
.678!0"'6'0&.(!7!8!(+"(/"'60%"3&''*?&'".8*+'"(/"/6,"?&)&,*8"5&*,"/5"

!
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-&*(%"0/3./6)-&-"7+"5&&8!)?'"/5"?6!8("*("0*6'!)?"(%&"'6../'&-8+"
-!8&33*" 7&(R&&)" '(*,#*(!/)" *)-" &)#!,/)3&)(*8" .,&'&,#*(!/)1"
<)-" *'" (%*(" !)(,/-60(!/)" *8'/" )/(&'D" '0!&)(!'('" *,&" (%&" /)&'" 8&5("
,&'./)'!78&" (/" *..8+" &)#!,/)3&)(*88+" ,!'A+" (&0%)/8/?!&'" *)-" (/"
5&&-" (%&"R/,8-1" $%&" *7/#&" '&0(!/)'" &4.8*!)" \%/R" (%&" *--!(!/)*8"
5//-"(%*("!'")&&-&-"0*)"7&".,/-60&-"R%&)"8*)-D"5&,(!8!H&,"*)-"/!8"
*#*!8*7!8!(+"*,&"!)"-&08!)&]1"$%&+"0*)"7&"'633*,!H&-"*'"5/88/R'1"
"
c#&)"(%/6?%"R&"A)/R"%/R"(/".,/-60&"360%"3/,&"5//-"(%*)"R&"
06,,&)(8+" -/D" 0/)0&,)'" .&,'!'(" (%*(" (%&" &''&)(!*8" ,&'/6,0&'" *)-"
!).6('" 5/," '60%" .,/-60(!/)" *,&" *..,/*0%!)?" (%&!," 8!3!('1" $%!'"
!,,&.,&''!78&" '.&0(,&" /5" F*8(%6'W;W" 0/)'!'(&)(8+" !?)/,&'" (%&"
0/)(!)6/6'" -&#&8/.3&)(" /5" )&R" (&0%)/8/?!&'" (%*(" .,&-*(&"
*?,!068(6,&" *)-" *,&" &#&," *00&8&,*(!)?1" $%6'" %6)?&," 0*6'&-" 7+"
8*0A" /5" A)/R8&-?&" *7/6(" 5//-" .,/-60(!/)" %*'" 7&&)" 5/,&'(*88&-"
3/,&" (%*)"/)0&" !)"/6,"?&)&,*(!/)"*'"*" 56)0(!/)"/5" (&0%)/8/?!0*8"
!))/#*(!/)D" *'" 08&*,8+" &'./6'&-" 7+" @/'&,6.1W;P" <?,!068(6,*8"
,&'&*,0%"%*'".,/#!-&-" '60%" 8*,?&" &0/)/3!0" ,*(&'" /5" ,&(6,)" (%*("
'/3&" R!(%/6(" A)/R8&-?&" /5" (%&" 5!&8-" %*#&" 08*!3&-" (%*(" (%&"
0*8068*(!/)'"*,&"!)"&,,/,"f"76("(%&+"*,&")/(1"U!(%"(%&".,/3!'&"/5"
(&0%)/8/?+"0/)(!)6/6'8+"7&!)?"-&8!#&,&-"R%&,&",&'&*,0%" !'"R&88"
56)-&-D"56(6,&"5//-".,/-60(!/)"'&&3'"*("8&*'("*'"'&06,&"*'"!("&#&,"
%*'"7&&)1"$%!'"!'"0*6'&"5/,"/.(!3!'3"!)"!('&85D"*)-"!'",&!)5/,0&-"7+"
(%&",&'&,#&N/../,(6)!(+"/5")/)N*?,!068(6,*8"5//-'1""
"
L*#!)?".,&'&)(&-"(%&'&",&*'/)'"5/,"0/)5!-&)0&D"!("!'"!3./,(*)("(/"
)/(&" (%*(" (%!'" &''*+" -/&'" )/(" *--,&''" (%&" '&.*,*(&" !''6&" (%*(" !'"
#*,!/6'8+" ,*!'&-" 6)-&," %&*-!)?'" /5" &T6!(+D" 5*!,)&''" /," ,!?%('1" J5"
(%&" R/,8-" ,&*0%&'" *" '(*?&" (%*(" 5//-" 5,/3" 0/)#&)(!/)*8"
*?,!068(6,*8" '/6,0&'" !'" !)'655!0!&)(D" (%&"3/'(" #68)&,*78&".&,'/)'"
R!88" 3/'(" 8!A&8+" 7&" (%&" .//," !)" 0!(!&'" R%/" 0*)" )&!(%&," .,/-60&"
(%&!,"/R)"5//-")/,"*55/,-"(/"76+"!(1"<",&*8!'(!0"#!&R"/5"(%&"56(6,&"
R/68-".,/7*78+"%*#&"(%&'&".&,'/)'",&8+!)?"/)"(%&"5//-".,/-60('"
,&Q&0(&-" 7+" 3/,&" 5/,(6)*(&" /(%&,'D" '60%" *'" -&0*+!)?" *)!3*8"
.,/-60('D" /5506('D" R&*(%&,N-*3*?&-" ?,*!)'" *)-" 5&,3&)(!)?"
#&?&(*78&'1"<'"6)'*#/6,+"*'"(%!'"3*+"'/6)-"!)"7/(%"'/0!*8N&T6!(+"
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*)-" 068!)*,+" (&,3'D" !(" !'" .,/7*78+" '(!88" *)" !3.,/#&3&)(" /)" (%&"
8!5&'(+8&'"/5"(%&"3*,?!)*8!H&-".&,'/)'"/5"(%&"R/,8-"!)".*'("&,*'1""
"
@&+/)-"(%&'&".,/7*78&"3&*'6,&'"/5"3&&(!)?"5//-")&&-'D"8!&'"(%&"
5*0(/,+" .,/-60(!/)" /5" (%&" '/!8N8&''" 5//-'D"R%!0%"R!88"3/'(" 8!A&8+"
-!55&,"5,/3"(%&"\)6(N3&*(']"*)-"/(%&,".,/-60('"(%*("*,&"A)/R)"(/"
3!--8&" 08*''" 0/)'63&,'1" @68A" .,/-60(!/)" /5" '/!8N8&''" 5//-'" 5/,"
(%&"6,7*)".//,"3*+"R&88"-!55&,"5,/3"-!))&,"(*78&"3&*8'"f"'+,6.'D"
*3/,.%/6'" '/6.+" '(&R'" *)-" -,!&-" /6(" 0%&R+" 863.'" /5"
!)-&(&,3!)*(&"/,!?!)1"@6("*.*,(" 5,/3" (%&!,"*..&*,*)0&" (%&+"R!88"
7&")6(,!(!/6'1"$%!'"!'")/("'/"5*,"5,/3"(%&"'0!&)0&"5!0(!/)"-&.!0(!/)"
/5" *" '(&*A" 7&!)?" (%&" 3/'(" #*86*78&" .,/-60(" R!(%!)" *" -+'(/.!*)"
0!(+"*)-"7!'06!("8!A&".,/-60('"7&!)?"-!'(,!76(&-"(/"(%&"6,7*)".//,D"
*'" -&.!0(&-" !)" 2/+8&)(" E,&&)W;^" f" *8(%/6?%" (%&" &4(,&3&" /5" (%&"
&./)+3/6'".,/-60("/5" (%&" 5!83".8*+'"/)"*./0*8+.(!0" 5&*,'"3/,&"
(%*)" '0!&)0&1" J)-6'(,!*8" .,/-60(!/)" /5" 0%&*." )6(,!(!/6'" 5//-"
'6..8&3&)('" 7+" /," 5/," ?/#&,)3&)(" R&85*,&" .,/?,*3'" '&&3'"
3/,&"8!A&8+1"$%6'"5//-"!'"*?*!)"(!&-"(/"?//-"?/#&,)*)0&1"
"
J)" (%&" 3&*)(!3&" !(" 3*A&'" '&)'&" (/" ,&-60&" R*'(*?&D" #*86&"
&55!0!&)(8+" .,/-60&-" 5//-" '60%" *'" ?,*''N5&-" 7&&5" *)-" 8&?63&"
0,/.'" !)" .*,*88&8" R!(%" 0&,&*8" ?,*!)'" *)-" (/" 6'&" 7+.,/-60('"
R%&,&#&," ./''!78&1" $%&" &)#!,/)3&)(*8" 0*(*'(,/.%&" &4.,&''!)?"
(%&" 5&*,"/5"-&*(%" (%*(" ,&8!?!/)'"/)0&"./,(,*+&-"*'" ,&(,!76(!/)" (/"
'!)568" '/0!&(!&'" 3*+" 0/)(!)6&" (/" 56&8" 3*''" 7&8!&5N7*'&-" 0*6'&'"
*)-"'/86(!/)'"f"(%*("3*+"7&"(%&")*(6,&"/5"(%&"3*''&'1"20!&)(!'('D"
/)" (%&" /(%&," %*)-" 36'(" -&(&,3!)&" 3&*)'" /5" 3*)*?!)?"
&)#!,/)3&)(*88+" ,!'A+" (&0%)/8/?!&'" R%!8&" 5&&-!)?" (%&" R/,8-1" J5"
R&"3&&("/6,",&'./)'!7!8!(+"(/"56)-"*?,!068(6,*8"*)-"5//-",&'&*,0%"
(%&,&" !'" ,&*'/)" 5/," 0/)5!-&)0&" (%*(" (%&" *--!(!/)*8" 5//-" 0*)" 7&"
.,/-60&-"&#&)"!5"8*)-D"5&,(!8!H&,D"R*(&,"*)-"/!8"*,&"8&''"*#*!8*78&1""
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3609,(7.B.
.
Q%&. &%5'). L%5. "0,(*%7=_(. L%57-('2S. e%5. -((+. ,%. 1(.
=$2'5($"(). 1L. d5))6=-+. 0$). L%5. 60M(. (+960-=_().
"%+90--=%$. 2%7. 0$=+0'-N. -%. =,. =-. (0-L. ,%. 0--5+(. L%5. 07(. 0.
M(*(,07=0$P. F2. =,. =-. $%,. ,%%. 9(7-%$0'. 0. k5(-,=%$N. 6%&.&%5').
L%5.'01('.L%57-('2S.
"
"
$%&,&"!'"360%"R!(%!)"(%!'"T6&'(!/)"*)-"'/"J"36'("(,&*("!("'&,!*88+"
'(*,(!)?" R!(%" 0*(&?/,!H*(!/)" *)-" 3/#!)?" /)(/" 3&*(" -!&('" *)-"
*)!3*8" 0*,&"R%!8&" /00*'!/)*88+"3&)(!/)!)?"@6--%!'31" J)" (*A!)?"
(%!'"*..,/*0%D" J" !)(&)-"(/"./!)("/6(" (%*(" 8*7&8!)?"-/&'")/("*''!'("
6'"6)8&''"R&",&3*!)"*R*,&"/5"R%+"R&"8*7&8"*)-"(%&"0/3.,/3!'&'"
!(" ,&T6!,&'1" $%6'" !5" (%&" T6&'(!/)" R*'" *'A&-" *(" 0/0A(*!8" .*,(+"
R%&,&"*"'%/,("*)-"'/0!*88+"*00&.(*78&",&'./)'&"R/68-"7&"./8!(&D"J"
&4.&0(" (%*(" 3+" ,&'./)'&" R/68-" 7&" 3!'6)-&,'(//-" *'" 0,+.(!0"
/756'0*(!/)1" <)" &''*+" .,/#!-&'" *" 6'&568" 3&*)'" (/" !886'(,*(&"3+"
*)'R&,1"M&("3&"7&?!)"R!(%"-!'06''!)?"0*(&?/,!H*(!/)1"
"
"
d(&07(.30,(*%7=_0,=%$.
.
J)" /6," 3/-&,)" T6&'(" 5/," !)-!#!-6*8" !3./,(*)0&D" R&" *,&" /5(&)"
*))/+&-" 7+" (%&" ,/6(!)&" T6&'(!/)'" (%*(" '&&A" (/" 0*(&?/,!H&" 6'1"
26,&D"R&"*,&".,/6-"/5"'/3&"/5"/6,"*''/0!*(!/)'D"'60%"*'"R%&,&"R&"
R/,A"/,"8!#&D"+&("R&"8/)?"(/"7&"A)/R)"!)"(&,3'"/5"%/R"R&"-!55&,"
5,/3"/(%&,'1"<("*)+",*(&D"(%!'"!'"%/R"J"%*#&"/5(&)"5&8(1"U%&)"*'A&-"
\R%*("-/"+/6"-/Z]"J"%*#&"(/"(%!)A"/5"*)"*)'R&,"(%*("3!?%("'6!("(%&"
T6&'(!/)&,D"5/,"J"-/")/("5!(",/6(!)&"0*(&?/,!&'1"<)-"(%&"0*(&?/,!&'"
/5" 8!5&" *,&" ,/6(!)&9" Q/7D" )*(!/)*8!(+D" &-60*(!/)D"R/,A" &4.&,!&)0&D"
)&(R/,A'" f" *)-" &#&)" 7&5/,&" '60%" 3*((&,'" *,&" -!'06''&-D"
*''&''3&)('" %*#&" 7&&)" 3*-&" /)" (%&" 7*'!'" /5" '60%" '&)'/,+"
0*(&?/,!&'"*'"'3&88D"-,&''D"*00&)(D"%*7!('D"./'(6,&D"'A!)"0/8/6,"*)-"
'/" /)1" $%&" '*3&" *..8!&'" (/" #!&R./!)('D" R%!0%" *,&" '/3&(!3&'"
3!')*3&-"*'"#*86&'D"'60%"*'"7&!)?"#&?*)"/,"#&?&(*,!*)1"
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"
V/(%!)?"!)"(%&"*7/#&"/7'&,#*(!/)"!'")&RD"&40&.(".&,%*.'"5/,"/6,"
&)%*)0&-"3/-&,)"5*)(*'+"/5"!)-!#!-6*8!'31"U&"0*(&?/,!H&"*'".*,("
/5" /6," )*(6,&1" J(" *88/R'" '%/,(06('" (/" (%!)A!)?" *)-" '/" 5,&&'" 6."
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'60%"(%!)?'"*'B"'&85" !3*?&"gR%!0%"!)"3/3&)('"8!A&"(%!'"J"A)/R"!'"
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"
$%!'"%*'"7&&)"&4.,&''&-"!)"(%&"@6--%!'("O*8*3*"26((*Wab"*'"!)"*88"
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R%/"!)#&'(!?*(&'"(%&"R,!(!)?'"/5"'0!&)(!'('D"!5"8&*,)!)?"(%&"(,6(%"!'"
%!'" ?/*8D" !'" (/"3*A&" %!3'&85" *)" &)&3+" /5" *88" (%*(" %&" ,&*-'D" *)-D"
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L!)-6" (,*-!(!/)'" !)086-&" /)&" /5" 2%!#*]'" )*3&'" *'"49/*2082)62D"
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,&0/,-&-" !)" (%&" &-!0('" %&" %*-" 0*,#&-" !)(/" 08!55'" *)-" .!88*,'D"
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7&5/,&"%!'" -&*(%1Wbb"<..,/.,!*(!/)'" /5" %!'(/,!&'" !)" /,-&," (/" ?*!)"
0&8&7,!(+" #&?&(*,!*)'" *0,/''" (%&" *?&'" 3*+" 7&" 3/,&" R/,(%+" /5"
-&&.&," &(%!0*8" -!'06''!/)" *3/)?" (%&/8/?!*)'" (%*)" 0*)" 7&"
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'60%"6)0%*88&)?&-")/(!/)'"*'".,/?,&''1"
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*)(%,/./8/?!0*8D" '/0!/8/?!0*8D" (&0%)/8/?!0*8" *)-" &0/)/3!0"
/7'&,#*(!/)'1" $%6'" ,&*8!(+" !'" 08/'&," (/" %6)(!)?" .,&0&-!)?"
-/3&'(!0*(!/)" /5" *)!3*8'D" R%!0%" !'" 5/88/R&-" 7+" %&,-!)?" *)-"
*?,!068(6,*8" 8!5&'(+8&'D" &*0%" /5" R%!0%" 5&&-" !)(/" (%&" 3*Q/,!(+"
068(6,&'" /5" (/-*+1" c*0%" *8'/" .,/-60&'" (%&" 3!)/,!(+" '.!)N/55'" /5"
.*'(/,*8!'3"8&*-!)?"(/"3&*'6,&'"(/".,/(&0("3!8AN.,/-60!)?"0/R'"
*)-" (/" '&((8&-" *?,!068(6,&" 0,&*(!)?" .6,&" .,!&'('" (/" !)(&,#&)&"
7&(R&&)"%63*)'"*)-"?/-'1"L/R&#&,D" !)" '*+!)?" (%*(" (%!'" '&0/)-"
8!)&"!)"(%&"[!*?,*3"!'"08/'&,"(/",&*8!(+D" J"*3")/("*?,&&!)?"R!(%"!("
&)(!,&8+D" *'" (%&" '67'&T6&)(" C!?6,&" R!88" !886'(,*(&1" J)" (%&"
3&*)(!3&D" !(" !'" 6'&568" (/" 0/)'!-&," %6)(!)?D" R%!0%" !'" 08&*,8+" *)"
&*,8+" !5" )/(" (%&" &*,8!&'(" 3&*)'" /5" &)'6,!)?" 3&*(" !)" (%&" %63*)"
-!&(1"
"
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"
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*)"!)0&)(!#&"5/,"068(!#*(!/)"(%*("!)"(6,)",&T6!,&-"'&-&)(*,!H*(!/)"
*)-" !)" (6,)" &)0/6,*?&-" -/3&'(!0*(!/)" /5" (,*0(*78&" *)!3*8'1" <("
(%&" '*3&" (!3&D" (%&" (,*-!(!/)" /5" %6)(!)?" R!8-" *)!3*8'" 5/," 5//-"
0/)(!)6&-1"<?,!068(6,&"!'"0/33/)8+"-*(&-"(/"'/3&":XDXXX"+&*,'"
*?/"R!(%" '%&&." -/3&'(!0*(&-" *,/6)-" (%&" '*3&" &,*" 5/88/R&-" 7+"
?/*('D" 0*((8&" *)-" .!?'1" e'!)?" *)!3*8'" 5/," *?,!068(6,*8" R/,A"
7&0*3&"0/33/)"*7/6("aDXXX"+&*,'"*?/"*)-"(%6'"0,&*(&-"*)"&#&)"
08/'&," 7/)-" 7&(R&&)" %63*)'" *)-" 8!#&'(/0A1" <..&*8!)?" *'" (%!'"
8!)&*?&"!'D"!("-/&'")/("&4.8*!)"%63*)"-!&(*,+"3&*(D"*)-"!("%*'"*8'/"
(&)-&-" (/" /#&,'%*-/R" (%&" 5*0(" (%*(" %6)(!)?" .,&-*(&'" (%&"
&3&,?&)0&" /5" (%&" '.&0!&'" >%+%. -23/($-. f" /(%&," >%+%. '.&0!&'"
!)086-!)?" *6'(,*8/.!(%&0!)&'" *8'/" ,&8!&-" /)" *)!3*8'" 5/," 5//-1Wb`"
2(/)&" (//8'" *)-" 5!,&" R&,&" !3.8&3&)('" /5" %6)(!)?" *)-" %6)(!)?"
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:bDXXX"+&*,'"*?/"*)-"-/3&'(!0*(!/)"/5" (%&"-/?" (/"*7/6(":;DXXX"
+&*,'W`X"8/)?"7&5/,&"*?,!068(6,&"7&?*)D"*)-"*..&*,'"(/"%*#&"7&&)"
0/)(!?6/6'" R!(%" (/-*+]'" %6)(!)?" 7+" '/3&" ,&3*!)!)?" !)-!?&)&'1"
C,/3"(%/'&"'/0!&(!&'"*'"R&88"*'" 5,/3"*,0%&/8/?!0*8"&#!-&)0&" (%&"
368(!.8&"6'&'"/5"*)!3*8".,/-60('"7&+/)-".,/(&!)"!'"&#!-&)("f"5/,"
&4*3.8&D"7/)&"(//8'D"'!)&R"(!&'D"56,"*)-"5&*(%&,'"5/,"R*,3(%D"*)-"
8&*(%&,"5/,"58&4!78&"*)-"-6,*78&"(//8'"*)-"08/(%!)?1"$%&"-&!(!&'"/5"
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-/3!)*)0&" *'" 068(6,&'" 7&0*3&" 3/,&" '/.%!'(!0*(&-" *)-" 8/0*8"
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Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey :a`"

(,&*(!)?" *)!3*8'" *'" !5" (%&+" R&,&" .*,(" /5" (%&" 0/)(!)663" R!(%"
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3*)+"(/"7&"*7%/,,&)("f"*",&*0(!/)".&,%*.'"&4.8*!)&-"7+"C,&6-]'"
./'(68*(&"(%*("0!#!8!H*(!/)".&,'!'('"7+"0/)(,/88!)?"(%&"!)-!#!-6*8]'"
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*)-" 86'(" 5/," A!88!)?]PXX" R!(%!)"R%!0%" 0*))!7*8!'3" !'" \(%&"36,-&,"
*)-" &*(!)?" /5" (%&" 5*(%&," 7+" %!'" '/)']" *'" *" 3&(*.%/," 5/," (%&"
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'&3!N-/3&'(!0*(&-"*)!3*8'"R/68-"!)0,&*'&"5//-"'&06,!(+"!)"(!3&'"
/5"*)!3*8"3!?,*(!/)"R!(%"08!3*(&"0%*)?&1"V/3*-!0"%&,-&,'"0/68-"
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.*'(/,*8!'3D" *)-" *0(!)?" &4(&,)*8" (/" )*(6,&" (/" 0/)(,/8" !(" 5/,"
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'
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'
'
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(%,/6?%/6(" (%&"?,/R(%" 0+08&1" J)" (/-*+]'" 8*)?6*?&" (%!'" !'" ?&)&(!0"
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)*(6,&1"
"
>/)(!)6!)?"R!(%" (%&" .*(%'" !)" (%&" *7/#&" [!*?,*3D" (%&" !3.*0(" /5"
8!5&'(+8&'"/)"0/'3/8/?!0*8"6)-&,'(*)-!)?".,/-60&-"0+08!0*8"#!&R'"
/5" 8!5&" *)-" -&*(%" R!(%!)" (%&" 7&8!&5'" /5" (%&" .*'(/,*8" ?,/6.'1"
L/R&#&,D"*(" (%&"'*3&"(!3&" !)" (%&"0!#!8!H&-"?,/6.'"'6../,(&-"7+"
*?,!068(6,&"!(".,/-60&-"&(&,)*8!'("7&8!&5'"7*'&-"/)"%63*)'"7&!)?"
*78&" (/" !)(&,#&)&" (/" '(*#&" /55" (%&!," ?,&*(&'(" 5&*," f" -&*(%1"U%!8&"
(%/'&" R%/" ,&3*!)&-" 8!#!)?" 08/'&" (/" (%&!," *)!3*8'" '*R" (%*(" 8!5&"
*)-"-&*(%"R*'"*7/6("&*(!)?"*)-"7&!)?"&*(&)"!)"*"0+08&D"(%&+"R&,&"
&!(%&," *7'/,7&-"R!(%" *?,!068(6,*8" &4.*)'!/)" /,"3*,?!)*8!H&-" *'"
\.,!3!(!#&']1"$%/'&"R%/"'/6?%(" (/"0/)(,/8")*(6,&"&#/8#&-"7&8!&5'"
!)"R%!0%"*)!3*8'"*)-"%63*)'"R&,&"0/)'63&-"7+"(%&"?/-'"*7/#&"
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-&'.!(&"7&!)?"?/-N8!A&"J"R!88"'(!88"-!&1"F&*)R%!8&"(%&"#*'("3*Q/,!(+"
/5"(%&"./.68*(!/)"0/)(!)6&'"(/"&*("3&*("7&0*6'&"(%&+"8!A&"!("*)-"!("
'&&3'")*(6,*81" $%&"/)8+" !3.,/#&3&)(" 5/," (%&" '/0!&(+" (%*(" J" 0*)"
./'(68*(&" 5,/3" (%!'" 06,,&)(" '!(6*(!/)" !'" (%,/6?%" !)0,&*'&-"
A)/R8&-?&" *)-" *R*,&)&''" 5,/3" '0!&)0&D" *)-" (%!'" R!88" !)5/,3"
&*0%" /5" #&?&(*,!*)!'3D" %&*8(%+" 3&*(" 0/)'63.(!/)" *)-" 0*,&" 5/,"
*)!3*8'1"J("3!?%("&#&)"7&"'&&)"*'"*"'&0/)-"<4!*8"<?&"'!)0&"!("3*+"
R&88" 6)!5+" %63*)" 6)-&,'(*)-!)?" /)" *" ?8/7*8" '0*8&1" J" 5!)-" (%&"
*7/#&"C!?6,&"'*(!'5+!)?"*'"*"R/,AN!)N.,/?,&''"5/,"6)-&,'(*)-!)?"
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"
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(%&"R&88N7&!)?"/5"(%&"*)!3*8'"R%/"'6..8+"!(1]PXb"$%!'"!'"(%&"0/)(&4("
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*)-" -&0*+" *,&" .*,('" /5" /6," 8!#&'" f" R%!0%" !'" R%*(" 360%"
#&?&(*,!*)!'3" '&&A'" (/" -&)+1" [&)!*8" !'" *..*,&)(8+" '6'(*!)*78&"
R!(%!)"(%&"5*)(*'+"/5"8!/)'"8+!)?"R!(%"8*37'PX`"'!)0&".,&-*(/,'"/5"
%63*)'" %*#&" 8*,?&8+" 7&&)" 0/)(,/88&-D" *)-"U&'(&,)" -&*(%" ,!(&'"
'+37/8!0*88+" '&&A" (/" .,/(&0(" 6'" 5,/3" 7&!)?" &*(&)" (%,/6?%"
*7'6,-8+" '(,/)?" 0/55!)'1P:X" <)-" %&,&" !'" (%&" )67" /5" 3&*(N5,&&"
&#*)?&8!'('"f" !(" !'"-!'(!)0(8+"U&'(&,)" !)"/6(8//A"R%&)" !(" (*8A'"/5"
(%&"&*'&"/5"*00&''"(/"&''&)(!*8")6(,!&)('"/(%&,R!'&"/7(*!)&-"5,/3"
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"
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,&'.&0(&-"5/,"(%&!,"&''&)(!*8",/8&'B"(%&"'*3&"3*+"/5(&)"7&"(,6&"/)"
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#&?&(*,!*)" &(%!0*8" '(*)0&'" ,&'/,(" (/" 7&8!&5'" !'/8*(&-" 5,/3"
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"
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5,/3"*'0,!.(!/)"/5",!?%('"(/"*)!3*8'D"&T6!(+"/5"*00&''"(/"5//-"*)-"
,&8!?!/6'" 7&8!&5'1" e(!8!(*,!*)" *,?63&)('D" R%!0%" '6??&'(" (%*("
*8(&,)*(!#&" 3&*)'" /5" '6,#!#!)?" &4!'(" R!(%/6(" ,&'/,(" (/" &*(!)?"
3&*(D"%*#&"7&&)"&37&88!'%&-"R!(%"0/)'!-&,*(!/)'"/5"'&)(!&)0&"!)"
*" 3*))&," (%*(" 8!)A'" *)!3*8" 8!7&,*(!/)" (%/6?%(" R!(%" '/3&"
,&8!?!/6'" 7&8!&5'1" 260%" %!&,*,0%!&'" *'" .,&'&)(&-" !)" (%&" 5/88/R!)?"
C!?6,&" f" *" \.+,*3!-" /5" 3&*(" .,&5&,&)0&']" f" !)086-&" #*,!/6'"
*#&,'!/)'" *)-" 068(6,*8" #*86&'1" <)" !)(&,&'(!)?" *'.&0(" /5" (%*("
.+,*3!-" !'" (%*(" !(" !'" 08&*,8+" )/(" *" %!&,*,0%+" /5" '&)(!&)0&D"R%!0%"
R/68-" 8!A&8+" 5/88/R" (%*(" /5" *)" &#/86(!/)*,+" (,&&1" E,/6.'" (%*("
0/)'!-&," A!88!)?D" R%&(%&," /5" *" -/3&'(!0" *)!3*8" /," %63*)D" *'"
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?/" 56,(%&," !)" 08*!3!)?" (%*(" 0/)'63.(!/)" /5" &??'" *)-" 3!8A"
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-*+P:^" *)-" !(" *#/!-'" (%&" -!55!068(+"R!(%" &(%!0*8" *,?63&)('" *7/6("
R%&,&" '&)(!&)0&" &)-'1" $%!'" !'" R%&,&" 2!)?&," 8/'&'" '/3&" /5" %!'"
-!'0!.8&'D" *'" %!'" 8!)&" 7&(R&&)" R%!0%" *)!3*8'" *,&" '&)(!&)(" *)-"
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The predictable increase in animal product proportions on the plates
of people living in developing countries will bring new challenges to
global agriculture.[2]

Environmental vegetarianism
From Wikipedia, the free encyclopedia

Environmental vegetarianism is the practice of vegetarianism or veganism based on the indications that
animal production, particularly by intensive agriculture, is environmentally unsustainable.[1] The primary
environmental concerns with animal products are pollution and the use of resources such as fossil fuels,
water, and land.
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Environmental impact of meat production
Main article: Environmental impact of meat production

Industrial monoculture is harvesting
large quantities of a single food species,
such as maize, or cattle. Monoculture is
commonly practiced in industrial
agriculture, which is more
environmentally damaging than
sustainable farming practices such as
organic farming, permaculture, arable,
pastoral, and rain-fed agriculture.[3]

According to a 2006 Food and
Agriculture Organization report,
industrialized agriculture contributes on
a “massive scale” to climate change, air
pollution, land degradation, energy use,
deforestation, and biodiversity decline.[4]

The FAO report estimates that the
livestock (including poultry) sector
(which provides draft animal power,
leather, wool, milk, eggs, fertilizer,
pharmaceuticals, etc., in addition to
meat) contributes about 18 percent of global GHG (greenhouse gas) emissions expressed as 100-year CO2
equivalents. This estimate was based on life cycle analysis, including feed production, land use changes,
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.,/78&3'D" *(" &#&,+" '0*8&" 5,/3" 8/0*8" (/" ?8/7*8]1PWP"$%&" &''&)0&"/5"
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Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey :b:"

3!3!0" &4!'(!)?" 3&*(" (+.&'" '60%" *'" 5!'%" 5!88&('D" '*6'*?&'" *)-"
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'*A&D"76(" !('" 8/)?N(&,3"7&)&5!(" !'".,/7*78+"*'" *" 0%&*."768A" 5//-"
5/,"(%&".//,1""
"
260%"3&*(".,/-60('"*,&")/(".,&'&)(8+"'6!(&-"(/"768A".,/-60(!/)"
/5")6(,!(!/)*8"'67'(!(6(&'" 5/," (%&".//,D"*8(%/6?%"(%*("&#&)(6*8!(+"
R!88" !)(,/-60&" )&R"-!8&33*'" 5/," (%/'&"R!(%" 5!4&-" &(%!0*8" #!&R'"
/)" '60%" 3*((&,'1PW`" $%&" '+)(%&(!0" .,/0&''" *..&*8'" (/" '/3&"
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'(/)&'1PP_"J"(//"'&&"!)(&,N,&8*(&-)&''"!)")*(6,&D"76("(/"8!)A"(%!'"(/"
,!?%('"'&&3'"-&86-&-1""
"
<88"(%!'"3*+"'6??&'("(%*("J"-/")/("0/)'!-&,"(%*("#&?&(*,!*)!'3"0*)"
7&" *)+(%!)?" 7&+/)-" *)" 6),&*'/)&-" 7&8!&5" f" 76(" (%*(" !'" )/(" (%&"
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T6&'(!/)1"@6("(/".*+",&'.&0("(/"!('"/(%&,"*'.&0('"J"%*#&"-!'06''&-"
-!#&,'&"#!&R'"*)-"5*0('1"
"
$%!'" &''*+" %*'" ,/*3&-" /#&,"R!-&" ?,/6)-D" 0*)#*''!)?" &8&3&)('"
,*!'&-" !)" (%&" T6&'(!/)" (/" *,,!#&" *(" R%*(" 3!?%(" 7&" *" -!55&,&)("
.*,*.%,*'&" /5" (%&" T6&'(!/)]'" &''&)0&1" C,/3" *" '(*,(!)?" ./!)(" /5"
0/)'!-&,!)?" (%&" .!(5*88'" /5" 0*(&?/,!H*(!/)" !)" '/0!*8" 0/)(&4('D" !("
*0A)/R8&-?&'"(%*("R&"3*+"!)"5*0("0/)(,!76(&"(/"(%!'"7+"'&&A!)?"(/"
8*7&8" /6,'&8#&'1" $%&'&" .,/0&''&'" 3*+" 7&" .*,(" /5" (%&" )*(6,*8"
&#/86(!/)" (%*(" 0,&*(&-" /6," 7,*!)'" (/" !)'(!)0(!#&8+" '!3.8!5+" (%&"
3+,!*-"0/)58!0(!)?"'&)'/,+" !).6('"*)-"*'"*"3&*)'"/5"'6,#!#*8"7+"
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*''/0!*(!)?"/6,'&8#&'"R!(%"*"?,/6.1"J)"(%!'"0/)(&4("R&"3!?%("'*+"
(%*(" *)" *'.&0(" /5" R!'-/3" !'" (/" 7&" R*(0%568" /5" !)'(!)0(6*8"
7&%*#!/6," (%*(" 3*+" )/(" 0/)-60&" (/" /6," R&887&!)?1" <)-D" *'"
-!'06''&-"&*,8!&,D"R&"3*+"6'&"0*(&?/,!H*(!/)'"(/"3*'A"5&*,'D"'60%"
*'"R%&)"R&"0*(&?/,!H&"-&*(%"*)-"'&&A"(/"'&.*,*(&"/6,'&8#&'"5,/3"
!("!)"0/)(,*'("(/"(%&"R!'&"R%/"*0A)/R8&-?&"!("*'".*,("/5"(%&"?,&*("
0+08&" /5" 8!5&1" <)-" !(" !'" (%&'&" (R/" (%&3&'" (%*(" *88/R&-" (%&"
T6&'(!/)]'" 0/3.8&4!(+" (/" 7&" '!3.8!5!&-" (/" *" 0/)'!-&,*(!/)" /5"
#&?&(*,!*)!'3" !)" (&,3'" /5" *" 0*(&?/,!0*8" 7&8!&5" *)-" /5" -&*(%" /,"
A!88!)?1"
"
U!(%" (%&" /,!?!)'" /5" #&?&(*,!*)!'3" 76,!&-" !)" 0/)Q&0(6,&" *7/6("
%63*)" ,&8*(!/)'" R!(%" *)!3*8'" !)" %6)(!)?" 5/,3!)?" (%&" 7*'!'" /5"
,&8!?!/6'",!(&'"*)-"!('"'/0!*8"&#/86(!/)"!)(/",!(6*8"A!88!)?D"!("'&&3'"
*"'%/,("'(&."(/"8*7&8!)?"3&*("&*(!)?"*'"6)'*#/6,+1"<"'%/,("'(&."!)"
(%&" '&)'&" (%*(" !(" %*'" 7&&)" ,&0&)(" '/" 5*," *'"R&" A)/RD" /006,,!)?"
./''!78+" !)" (%&"<4!*8"<?&P^;" (/"R%!0%"3/'("3*Q/," ,&8!?!/)'" (,*0&"
(%&!,"7&?!))!)?'1"<)-"*'"(%&"0+08&"/5"&*(!)?"*)-"7&!)?"&*(&)"R*'"
7,/A&)" 7+" .,!&'('" *-/.(!)?" \.6,&]" ,!(6*8'" (/" !)(&,#&)&" 7&(R&&)"
%63*)'"*)-"?/-'D"'/"3/-&,)"U&'(&,)"#&?&(*,!*)!'3"0*)"7&"'&&)"
*'"*",&58&0(!/)"/5"(%&"!)-!#!-6*8!'(!0")/(!/)"(%*("R&"*,&"&*0%"&T6*8"
(/" (%&" .,!&'('" !5" )/(" (%&" ?/-'1" $%6'" R&" %*#&" &(%!0*8" 7&8!&5'" 5/,"
#&?&(*,!*)!'3" 7*'&-" /)" &)#!,/)3&)(*8D" %&*8(%D" ?8/7*8" 5//-"
'6..8+" *)-")/R" 08!3*(&" *,?63&)('1"S5" (%&'&D" *'" J" %*#&" )/(&-D" J"
5!)-"3&,!(" !)" (%&" *)0!&)(" J)-!*)" '.!,!(6*8" (,*-!(!/)'" (%*(" 5/88/R"
8!5&" .,*0(!0&'" R!(%" *R*,&)&''" (/" &55&0(" *" .'+0%/8/?!0*8"
7,&*A(%,/6?%"!)"/6,",&8*(!/)'%!."R!(%"*88"/(%&,"(%!)?'1"<("*"'/0!*8"
8&#&8D" 0/)0&,)" 5/," *)!3*8" R&85*,&" /55&,'" *" 3&*)'" /5" ?&)(8+"
!)0,&*'!)?" '60%" *R*,&)&''" R%!8&" !3.,/#!)?" (%&" 8!5&" /5" *)!3*8'"
R!(%/6(" (%&" )&0&''!(+" (/" '6'.&)-" ,*(!/)*8" (%/6?%(1" <)-" (%!'"
*88/R'"6'"(/"/7Q&0(!#&8+"0/)'!-&,"(%&")*(6,&"/5"(%&"R/,8-"(%*("R&"
%*#&"!)%&,!(&-"*)-"0/)(!)6&"(/"-&3*)-"/6,"0/35/,('"5,/3"(/-*+1"
"
$/-*+]'"*)!3*8"!)-6'(,!&'"%*#&"-&#&8/.&-D"/)&"0/68-"*83/'("'*+"
&#/8#&-D" 6)-&," (%&" %*)-" /5" %63*)'" '60%" (%*(" 3/'(" -/3&'(!0"
*)!3*8'" 0/68-" )/(" 0/35/,(*78+" '6,#!#&" R!(%/6(" %63*)'1" <)-"
7,&&-!)?" *)" *)!3*8" 5/," 3*4!363" .,/-60(!#&" /6(.6(" (%*("
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,&T6!,&'" !(" (/" 7&" 6)0/35/,(*78&" 5/," 3/'(" /5" !('" '%/,(" 8!5&" !'" *"
R&85*,&" /55&)0&" !)" 3+" /.!)!/)1" @6(" &#&)" (%!'" !'" 3*-&" ?,&+"
7&0*6'&" /6," *)!3*8" 7,&&-!)?" /#&," 3!88&))!*" %*'" 8&-" (/" *8(&,&-"
3&)(*8"0*.*0!(!&'"*'".*,("/5"-/3&'(!0*(!/)1"=&,%*.'"(%&"7/#!)&"!)"
[/6?8*'"<-*3]'"\I&'(*6,*)("*("(%&"c)-"/5"(%&"e)!#&,'&]"(%*("(*A&'"
.8&*'6,&"!)",&0/33&)-!)?".*,('"/5"!('"-&8!0!/6'"58&'%"(/"-!)&,'"!'"
*8&,(!)?" 6'" (/" (%!'" *'.&0(" /5" -/3&'(!0*(!/)1P^a" $%!'" '6'(*!)&-"
/,!&)(*(!/)"/5"*)!3*8'"(/"/6,"6'&"(%,/6?%"*..8!&-"?&)&(!0'"7,!)?'"
*" ,&'./)'!7!8!(+" (/" 0*,&" 5/," (%&'&" *)!3*8'1" $%*(" *8/)&" '%/68-"7&"
Q6'(!5!0*(!/)"5/,"*)!3*8"R&85*,&".,!)0!.8&'"(/"7&"*..8!&-"?&)&,*88+1"
J(" !'" *..*,&)(8+" (%&" 3/(!#*(!/)" /5" (%/'&" (,*-!(!/)'" (%*(" !)086-&"
-&(*!8&-" '/0!*8" 8*R'D" R%!0%" *8*'" -/&'" )/(" '&&3" (/" !)086-&" (%&"
U&'(]'" *-/.(&-" (,*-!(!/)1" C*,3" *0(!#!(!&'" 6'6*88+" !)086-&" ?//-"
*)!3*8" 0*,&D" .,!3*,!8+" 7&0*6'&" (%/'&" R%/" 0%//'&" (/" ,*!'&"
*)!3*8'"(/-*+"6'6*88+"8!A&"(%&3D"*)-"'/"!)"(%/'&"0*'&'"*)!3*8"*)-"
%63*)" R&85*,&" 0/!)0!-&1" L/R&#&,D" R%&,&" !)(&)'!#&" .,/-60(!/)"
'+'(&3'"'&.*,*(&"R/,A&,'"5,/3",&8*(!/)'%!.'"R!(%"*)!3*8'"(%&,&"
!'" *" )&&-" 5/," ,&?68*(!/)" 7*'&-" /)" '/6)-" *)!3*8" R&85*,&"
.,!)0!.8&'1"$%!'"'%/68-".,/#!-&"*"086&"(/"(%&"'/6,0&"/5"(%&"!''6&'"
(%*("*,!'&"!)"(%&"5/,3"/5"!-&/8/?!&'"7/,)"/5"6,7*)"*5586&)0&"f"5/,"
'60%" !-&*'" 0/3&" 5,/3" *" 360%" 8*,?&," *)-" &#&)" 3/,&" *8!&)*(&-"
.*,("/5"'/0!&(+1""
"
$%&"'&.*,*(!/)"/5"0/)'63&,'"5,/3"(%&!,"5//-"*)-"!)"(%!'"0*'&D"(%&"
*)!3*8'" (%*(" 7&0/3&"3&*(D" 0*)" 5/'(&," (%&" '&06,!(+" /5" !?)/,*)0&"
5/,"(%&"3*Q/,!(+1"U%/"'&&'"!)'!-&"*"'8*6?%(&,%/6'&"(%&'&"-*+'Z"J("
'!3!8*,8+" 5/'(&,'" !3.,*0(!0*8" !-&*'"/5"#&?&(*,!*)!'3"/)"(%&"7*'!'"
/5" *)!3*8" ,!?%('" R!(%" 8!((8&" *R*,&)&''" /5" (%&" ?8/7*8" #*0663" !)"
R%!0%" '60%" *0(!/)" (*A&'" .8*0&1" 2&.*,*(!/)" 5,/3" 5//-" *)!3*8'"
'&&3'"!)&#!(*78&"76("J"0*))/("'&&"R%+"*R*,&)&''"'%/68-"*8'/"7&"
'&.*,*(&-D" R%!0%" 8&*-'" 3&" (/" R%*(" J" !)(,/-60&-" &*,8!&," *'" *"
'6,.,!'!)?"0/)086'!/)"f"'6,.,!'!)?"(/"6,7*)!(&'"R%/"%*#&")/("%*-"
0/)(*0("R!(%"(%&"3&*("R%&)"!("R*'"*8!#&1""
"
F+"0/)086'!/)"!'"(%*("!5"R&"*,&"(/"&*("3&*(D"R&"36'("7&".,&.*,&-"
(/" ,*!'&" *)-" A!88" (%&" *)!3*8" /6,'&8#&'1" <'" (%!'" !'" /7#!/6'8+"
!3.,*0(!0*8"!("!'")/("'6../'&-"(/"7&"(*A&)"8!(&,*88+D"76("*'"*"3&*)'"
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/5"7&!)?"*R*,&"/5"/6,"*0(!/)'"*)-"!)(&)(!/)'1"I*!'!)?"*)-"A!88!)?"
*)"*)!3*8"R!(%"*R*,&)&''"R/68-D" !)"3+"#!&RD"&)?&)-&,"*"3/,&"
,&*8!'(!0" ,&'.&0(" 5/," (%&" *)!3*8" *)-" !('" 3&*(" (%*)" &'/(&,!0"
,&0/33&)-*(!/)'" (/" *7'(*!)1" J" -/" )/(" &#&)" ?/" (%&" )&4(" '(&." /5"
'6??&'(!)?" (%*(" /)&" '%/68-" '&&A" *7'/86(!/)" /," .&)*)0&" 7+" /)8+"
76+!)?" 5,/3" '/6,0&'" (%*(" 5/88/R" \*..,/#&-]" .,/0&-6,&'" 7+"
'./,(!)?" *"3*)!5&'(/1P^_" J(" !'" /)&]'" /R)"3/(!#*(!/)" (%*(" 0/6)('D"
*)-" (%!'"3*+"R&88" 8&*-"'/3&" (/R*,-"#&?&(*,!*)!'31"$%*("R/68-"
7&"*'"#*8!-"*".*(%"(/"*"3&*(8&''"-!&("*'"/)&"(%*("!'".,&'0,!7&-"5/,"
?//-"%&*8(%",&*'/)'D"R%!0%"!'"'&8-/3"(%&"0*'&1"
"
$%&,&"!'"8!((8&"-/67("(%*("&40&''!#&"3&*("0/)'63.(!/)"!'")/("?//-"
5/," /)&]'" %&*8(%" Q6'(" *'" (%&,&" !'" *8'/" 8!((8&" -/67(" (%*(" &40&''" /5"
3/'("5//-'"0*)"0*6'&".,/78&3'1"$%&"7*8*)0&"!'"(%&"A&+D"R%!0%"(/"
3&" !'" *" -!&("R!(%" '/3&"3&*(1" $%!'" '&&3'"3/,&" ,&8!*78+" %&*8(%+"
(%*)" *" #&?*)" -!&(D" *)-" R!(%" *" '!3!8*," 3!4(6,&" /5" 8/?!0" *)-"
/7'&,#*(!/)D" !(" '&&3'" (/"3&" (%*("3&*(" *)-"3!8A" 5,/3" ?,*''N5&-"
,63!)*)('" .,/#!-&'" (%&" 7&'(" '/6,0&" /5" 8*)-N7*'&-" *)!3*8"
.,/-60('1" J(" *8'/" %*..&)'" (/" 0/3.8&3&)(" ,*(%&," (%*)" 0/3.&(&"
R!(%" *?,!068(6,&D" R%!0%" 0*))/(" 7&" '*!-" /5" 3/'(" /(%&," 5/,3'" /5"
*)!3*8".,/-60(!/)1"<,?63&)('" (/" (%&"0/)(,*,+",&8+"/)"&4*3.8&'"
/5" /#&,?,*H!)?" *)-" !)0/3.8&(&8+" 6)-&,'(//-" &4(,*./8*(!/)'" /5"
?,&&)%/6'&" ?*'" &3!''!/)'D" *)-" /3!(" ?8/7*8" 0/3.*,!'/)'" R!(%"
/(%&," 3&*(" !)-6'(,!&'1" <)-" 8!A&" !(" /," )/(D" %63*)'" R!88" -&3*)-"
3&*("5/,"*'"8/)?"*'"!("!'".&,0&!#&-"*'"*"8646,+".,/-60(1"J"(%&,&5/,&"
'&&"/6," ,&'./)'!7!8!(+" (/"*)!3*8'" *'" ,&'.&0(!)?" (%&!," ,/8&" !)"/6,"
8!#&'" !)086-!)?" *'" 5//-D" 76(" )/(" (/" (%&" &4086'!/)" /5" *" ?,&*(&,"
,&'./)'!7!8!(+" (/"/6," 5&88/R"%63*)'1"$%!'" !'"R%+" J"R/68-" 8!A&" (/"
,&3*!)" 7&+/)-" '60%" 0*(&?/,!H*(!/)'" /5" @6--%!'3" /,"
#&?&(*,!*)!'31"
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3609,(7.D.
.
V(,.+(.1(.270$#c.!*7="5',570'.-"=($"(.60-.*0=$().=,-.-,7($*,6.
27%+.$0,570'.0$).-%"=0'.-"=($"(-.1(=$*.=$,(*70,().=$.099'=().
-=,50,=%$-P. F$. +0=$,0=$=$*. =,-. =$,(*7=,LN. =,. 60-. "%$-,0$,'L.
975$(). 170$"6(-. ,60,. "(0-(). ,%. 1(. 275=,25'N. -5"6. 0-.
0*7="5',570'. (>,($-=%$. &=,6. ,6(. 0)M($,. %2. "%++5$="0,=%$.
,("6$%'%*=(-P. U5"6. 2=(')-. +0L. 60M(. 1(($. 7(25*(-. 2%7. ,6%-(.
&6%. -=$#. =$. ,6(. +0=$-,7(0+P. F-$8,. ,6(. 9%95'07=,L. %2.
b,70)=,=%$0'. &=-)%+8. 0$). 0$"=($,. ,("6$=k5(-. O5-,. 0$%,6(7.
60M($.27%+.7(0'.-"=($"(N.0$).=2.-%N.&6L.)%.L%5.-599%7,.=,.0$).
,6(.-,5)L.%2.0*7="5',570'.6=-,%7LS..
"
"
$,*-!(!/)*8"R!'-/3"*)-"*)0!&)("*?,!068(6,*8"(&0%)!T6&'D"5*,"5,/3"
7&!)?"*"\%*#&)"5,/3",&*8"'0!&)0&]D",&.,&'&)("(%&"0/)(&4("&''&)(!*8"
5/,"*"(,6&"'0!&)(!'("(/"0/)-60("%!'",&'&*,0%1"$%*("!'"(%&"7*'!'"/5"(%&"
?,&*(" 5!&8-" /5" *?,!068(6,*8" '0!&)0&" (%*(" %*'" 5&-" 6'" (%,/6?%" (%&'&"
-&0*-&'"/5"/6,"5*'(&'("!)0,&*'&"!)"./.68*(!/)1"M&("3&"&4.8*!)"%/R"
!("R/,A'" (%,/6?%"3+,!*-"&4*3.8&'" !)"R%!0%"*?,!068(6,*8"%!'(/,+"
0/)(!)6&'"(/"!)5/,3"*?,!068(6,*8"'0!&)0&1"<)-"7+"R*+"/5"7*8*)0&D"J"
R!88"0/)'!-&,"(%&"R//88!)&''"(%*("0*)"5/88/R",/3*)(!0"*'0,!.(!/)'"
(/" .*'(" '/0!&(!&'" *)-" .,*0(!0&'" ,&.,&'&)(&-" !)" '/3&" 3/-&,)"
\,&-!'0/#&,!&']"7+"H&*8/6'"U&'(&,)"'0!&)(!'31"C!,'(D" 8&("3&"36'&"
/)"(%&"'67Q&0("/5"*?,!068(6,*8"%!'(/,+1P^b"
"
"
W6L.!*7=RQ=-,%7L.=-.F+9%7,0$,.
"
$/-*+D"R&"R%/"R,!(&"*,&"3/'(8+"-!'(*)("5,/3"(%&"*?,!068(6,*8"8!5&"
/5"(%&".*'(D"R%!0%".&..&,'"3*)+"%!'(/,!0*8".&,'.&0(!#&'"R!(%"(%&"
.!(5*88'"/5"#*86&"Q6-?3&)('D"'&068*,!'3"*)-"*",/3*)(!0"#!&R"(%*("
%*'"7&&)",&5&,,&-"(/"*'"\'(677/,)""&)(!0!)?"/(%&,)&'']1P^`"F60%"/5"
(%&" 5/88/R!)?" 6'&'" J)-!*)" *)-" 2/6(%&*'(" <'!*)" &4*3.8&'" ,*(%&,"
(%*)" (%&" 6'6*8" U&'(&,)" *..,/*0%" /5" '(*,(!)?" R!(%" (%&" 5&,(!8&"
0,&'0&)(" /5" J,*TD" 8&*-!)?" !)(/" *)0!&)(" c?+.(D" E,&&0&" *)-" (%&)0&"
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c6,/.&1"V&#&,(%&8&''D" (%&"'*3&"*,?63&)("3*+"7&"7*'&-"/)"(%*("
(,*-!(!/)*8"#&,'!/)"/5"%!'(/,+1"
"
c#&)"(%/6?%"3/'("/5"%!'(/,+"?,/R'"/6("/5"*?,!068(6,&"!("!'"'&8-/3"
0/)'!-&,&-" *'" !('" 0&)(,&1" V&#&,(%&8&''D" !(" R*'" *?,!068(6,&" (%*("
*88/R&-"(%&"'&((8&-"8!5&"(%*("8&-"(/"0!#!8!H*(!/)D"/,"*8(&,)*(!#&8+P;X"
R*'" &)5/,0&-" /)" 0*.(!#&" ./.68*(!/)'" 7+" /#&,8/,-'" '&&A!)?"
3!8!(*,+" 3*)./R&,1" J)" &!(%&," 0*'&D" !(" R*'" *?,!068(6,&]'"
&55!0!&)0!&'" !)" 5//-" '&06,!(+" (%*(" *88/R&-" *" 8&!'6,&-" 08*''" (/"
&)?*?&" !)" R,!(!)?" *)-" (%&" 0/-!5!0*(!/)" /5" ,&8!?!/)'" *'" .*,(" /5"
0/)'/8!-*(!)?" &(%!0'" *)-" ./R&," 7*'&'1" L!'(/,!&'" (%*(" 0&)(,&" /)"
,68&,'" /," '(*(&'" -/" )/(" '&&3" 0/)'0!/6'" (%*(" (%&+" *,&" 6'!)?" *"
.,/4+" 5/," *?,!068(6,*8" %!'(/,+D" *)-" '/" 3!''" 360%" (%*(" %!'(/,+"
/55&,'" (%&" .,&'&)(1" $%!'" *8/)&" 3*A&'" *?,!068(6,*8" %!'(/,+"
!3./,(*)(D"76("'/"-/"3*)+"/(%&,"5*0(/,'1""
"
<'"*"?,&*("7!,(%.8*0&"/5"*?,!068(6,&D"J)-!*"%*'"&'(*78!'%&-"(%&"8!)A"
7&(R&&)"(%&"'(*(&"*)-"5//-".,/-60(!/)D"0683!)*(!)?"*("/)&"./!)("
!)"O*6(!8+*t'"\!9,62-2-,92]P;:.R!(%"!('"/#&,(",&0/?)!(!/)"/5"(%&",/8&"
/5"#!/8&)0&"!)"*"A!)?-/3"'&06,&"!)"!('"5//-"7*'&=.G&("%&,&"(//D"!("!'"
&*'+" (/" ,&-60&" %!'(/,+" (/" &3.!,&'" *)-"3!''" (%&" 7/)-'" 7&(R&&)"
)*(6,&D" ,&8!?!/)" *)-" '/0!&(+" (%*(" !)#*,!*78+" &3&,?&" R!(%"
*?,!068(6,*8"/006.*(!/)'1"
"
J)"3+"/R)"0/6)(,+"<6'(,*8!*D"*R*,&)&''"/5" (%&" 5//-".,/-60(!/)"
.,*0(!0&'" /5" (%&" !)-!?&)/6'" ./.68*(!/)" .,!/," (/" c6,/.&*)"
'&((8&3&)("%*'"7&?6)" (/" !)'(!88" *)"6)-&,'(*)-!)?"/5" (%&" 068(6,*8"
3&*)!)?" /5" 8*)-'0*.&" *)-" 5//-1" U%!8&" &*'+" (/" /#&,'(*(&D" (%!'"
'&&3'"(/"/55&,"*"3&*)'"/5"*..,&0!*(!)?"(%&"&,*'"/#&,"R%!0%"'60%"
8*)-'0*.&'" *,&" 5/,3&-" *)-" (/" ,&0/?)!H&" (%*(" %63*)'" %*#&"
*8R*+'" *8(&,&-" (%&" &)#!,/)3&)(D" *'" 0/)(!)6&'" (/-*+" !)"3/-&,)"
*?,!068(6,&]'" '%*.!)?" /5" (%&" 8*)-D" !('" R*(&,'" *)-" &#&)" !('" *!,1" J("
*8'/"!)5/,3'"(%&"'&)'&"/5"5&&8!)?"\*("%/3&]"!)"/6,"%/3&8*)-'"*)-"
/6," 068(6,*8" !-&*8'" /5" 7&*6(+" *)-" *&'(%&(!0'1" J)" (%!'" '&)'&D"
*?,!068(6,&"!'"*"0!#!8!H!)?"!)586&)0&"/)"(%&"8*)-"*'"!("!'"5/,"'/0!&(+"
f"!("7,!)?'"0/)0&.('"/5"/R)&,'%!.D"(&,,!(/,+"*)-"./R&,"*'"R&88"*'"
/5" !-&)(!(+D" )*(6,&D" (&,,/!," *)-" &T6!(+1" J)-!*)" *)-" =*A!'(*)!"
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/R)&,'%!."/5"*)-"!-&)(!5!0*(!/)"R!(%"(%&")/78&"@*'3*(!",!0&"!'"*)"
&4*3.8&1P;W" <)-" *88" /5" (%&'&" 0/)0&.('" /)0&" 0*3&" 5,/3" (%&"
,&#&,&)0&"/5"5//-"'&06,!(+"*'"*"#*86&"6)-&,.!))!)?"'/0!&(+1"
"
<'"R&"%*#&"*88"7&&)"'%*.&-"7+"/6,"&4.&,!&)0&'D"'/"%*'"/6,"'/0!*8"
3!8!&6" 7&&)" 5/,3&-" 7+" *?,!068(6,&1" S6," *.%/,!'3'" /5(&)" ,&#&*8"
*?,!068(6,*8" ,//('D" *'" '%/R)" 5/," &4*3.8&D" !)" *" 7//A" /)" $%*!"
5/8A8/,&1P;P" S6," 5&'(!#*8'" #*,+" *0,/''" ,&?!/)'" *00/,-!)?" (/"
*?,!068(6,*8" 0*8&)-*,'" f" *)-" R&" 0/)(!)6&" (/" %/8-" /)(/" (%&'&"
5&'(!#*8'D" &#&)" R%&)" *" 5/,&!?)" ,&8!?!/)" '6..8*)('" (,*-!(!/)*8"
7&8!&5'1"2/"!("!'"R&88"'*!-"(%*("*?,!068(6,*8"%!'(/,+"!'"3/,&"(%*)"(%&"
%!'(/,+" /5" *?,!068(6,&D" !(" !'" (%&" '/6,0&" /5" %!'(/,+" !('&85" *8(%/6?%"
(%!'"!'"/5(&)"&!(%&,"*''63&-"/,")&?8&0(&-"!)"#*,!/6'".,&'&)(*(!/)'"
/5"%!'(/,+D"7&"(%&+",&8!?!/6'8+"/,"&#!-&)(!*88+"7*'&-1"
"
$%&" 8!)A" /5" *?,!068(6,&" (/" ,&8!?!/)" ,&.&*('" !('&85" (%,/6?%"
0!#!8!H*(!/)'D" +&(" (%&" 0/33/)" 5/06'" /)" ,68&,'" 8!3!('" (%!'"
6)-&,'(*)-!)?" R%&)" 0/)(&4(6*8!H!)?" %!'(/,+1" C/," &4*3.8&D" (%&"
L&7,&R" '(/,+" *-/.(&-" 7+" >%,!'(!*)!(+" /5" F/'&'" 7&!)?" 5/6)-" !)"
(%&"3*,'%&'"/5"(%&"V!8&"I!#&,P;^"!'"0/33/)8+"0/)'!-&,&-"(/"%*#&"
7&&)" *(" (%&" '!(&" A)/R)" *,0%&/8/?!0*88+" 5,/3" !('" E,&&A" )*3&" /5"
$*)!'1" G&(" 360%" /5" !('" %!'(/,+" !'" ,&8*(&-" 6)-&," (%&" )*3&" /5" !('"
,68&," *)-"76!8-&,"I**3'&'"*)-" (%&"*,0%!(&0(6,&"/5" (%&"c?+.(!*)"
.%*,*/%'D"*)-"&#&)"(%&)"(%&"'!(&"!'"/#&,'%*-/R&-"7+"(%&"7&((&,N
.,&'&,#&-" *)-" 3/,&" ./.68*," ,6!)'" !)" -,!&," 6.'(,&*3" 08!3*(&'1"
$%6'" )&!(%&," (%&" ,&8!?!/6'" )/," (%&" *,0%!(&0(6,*8" '(/,!&'" -&#&8/."
(%&"/(%&,R!'&"/7#!/6'"*?,!068(6,*8"*'.&0('"/5"'60%"*"3*Q/,",68!)?"
0!(+"7&!)?"-&&."!)"(%&"5&,(!8&"V!8&"[&8(*D"*)-")&!(%&,"-R&88'"/)"!('"
8*(&," -&3!'&" .,/7*78+" 7&!)?" 5,/3" '!8(*(!/)" *)-" 08!3*(&" 0%*)?&"
,*(%&,"(%*)")/)N%!'(/,!0*8"0/)T6&'('"7+"(%&"J',*&8!(&'1P;;"
"
$%&,&"*,&"*8'/"-!55&,&)0&'"R!(%"(/-*+]'"0!#!8!H&-"#!&R./!)('D"'60%"
*'" (!3&" !('&851" J)" *?,!068(6,*8" 0/)(&4('" (!3&" 0*)" 7&" &8*'(!0" f"
R*!(!)?" /)" (%&" ,*!)" *)-" R%&)" !(" *,,!#&'" *0(!)?" T6!0A8+1" $%&"
-!55&,&)0&" .&,#*-&'" (%&" 3*)+" ,6,*8N6,7*)" -!#!'!/)'" /5" &#&,+"
0/6)(,+" (/-*+" R%&,&" 8/)?" 0/-!5!&-" '&*'/)*8" 5&'(!#*8'" 3*+" 7&"
#!&R&-"T6!(&"-!55&,&)(8+"!)"\(%&"76'%]"*)-"(%&"0!(+1"L!'(/,!0*8"(&4('"
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(%*(" ,&8*(&" <'!*)" 7*((8&'" *'" (*A!)?" .8*0&" 7&(R&&)" ?,/R!)?"
'&*'/)'"(//"&*'!8+"./,(,*+"(%!'"*'"*"T6*!)("06'(/31"$%6'"(%&+"0*)"
3!''" (%&" -&&.&," A)/R8&-?&" (%*("R*," *)-" &4.*)'!/)" /5" *" ,&*83"
R*!(&-"/)"(%&"*?,!068(6,*8"0*8&)-*,D"R%!0%"R*'"(%&"&''&)0&"/5"(%&"
,&8!?!/)'D" (%&"/,*08&'"*)-"*6'.!0!/6'"-*+'" 5/,"7*((8&'"(/"7&?!)1" J("
R*!(&-" /)" *?,!068(6,&" 7&0*6'&" *" '&06,&" 5//-" '6..8+" R*'" (%&"
0/33/)" )&&-" /5" 7/(%" /,-!)*,+" .&/.8&" *)-" *,3!&'1" <)-" (%&"
/7Q&0(!#&"/5"R*,"R*'"/5(&)"3*)./R&,"5/,",!0&".,/-60(!/)1P;a"
"
U%!8&"'60%"*,?63&)('"*,&"'/3&(!3&'",&-60&-"(/",/3*)(!0"!-&*'"
/5"'+)0%,/)!0!(+D"(%&+"*,&"5*0('"(%*("-&'&,#&".,/.&,"0/)'!-&,*(!/)"
(%,/6?%" (%&" /#&,R%&83!)?" 3*Q/,!(+" /5" %63*)" %!'(/,+1" J(" 3*-&"
'&)'&"5/,"(%&",%+(%3"/5"8!5&"(/"7&"-&(&,3!)&-"7+")*(6,&]'"0+08&'"/5"
5//-" .,/-60(!/)1" <)-" (%!'" '&&3'" 0/)'!'(&)(" R!(%" (%&" #!&R'" /5"
(%/'&" R%/" )/(&" (%*(" (%&" &4!'(&)(!*8" *)?'(" (%*(" 0%*,*0(&,!H&'"
3/-&,)" '/0!&(+" *..&*,'" (/" 7&" 0/,,&8*(&-" R!(%" *8!&)*(!/)" 5,/3"
)*(6,&D"'&*'/)*8"5//-'"*)-",!(6*8!H&-"(,*-!(!/)'1P;_"<?,!N%!'(/,+"!'"
.*,("/5"6),*#&8!)?"(%!'"*'.&0("/5"/6,")*(6,&'"*8'/1"
"
"
!*7="5',570'.X710$=_0,=%$.
"
U!(%"*?,!068(6,&".,/#!-!)?"(%&"'6,.86'"(%*("8&-"(/"6,7*)!H*(!/)"*("
8&*'(" `D;XX" +&*,'" *?/" !)" 2/6(%" <'!*" *)-" '!?)!5!0*)(" 0!(!&'"
*..&*,!)?" *7/6(" ;DXXX" +&*,'" *?/DP;b" R/,8-#!&R'" 36'(" %*#&"
7&?6)" (/" -!#&,?&" 7&(R&&)" '&-&)(*,+" *)-" )/3*-!0" .&/.8&'1"
>/)5,/)(*(!/)'"7&(R&&)"5*,3&,'"*)-".*'(/,*8!'('".*''&-"-/R)"!)"
,&8!?!/6'"'(/,!&'"*)-"06'(/3'"!)-!0*(&"-!55&,&)0&'D"*87&!("R,!((&)"
7+" (%&" #!0(/,'" f" (%&" *?,!068(6,*8" 0!(!&'1" =/R&," '(,60(6,&'" (/"
-&5&)-" 0!(!&'" R!88" %*#&" ,&T6!,&-" ,!(6*8'" *)-" 7&8!&5'D" R%!0%"3*+"
R&88" %*#&" 7&&)" *-*.(&-" 5,/3" *" .*'(" )/3*-!0" 8!5&'(+8&D" 3*+7&"
&#&)" .,&Nd&-!0" %+3)'" *)-" ,!(6*8'1" $%6'" '/3&" !)(&,*0(!/)" 3*+"
%*#&" *00/3.*)!&-" .&,!/-!0" 0/)58!0(" R%&)" 5*,3!)?" './,*-!0*88+"
(//A" /#&," .*'(/,*8" 8*)-'1" <'" .*'(/,*8!'('" /.&)&-" )&R" R&88N
R*(&,&-" ?,*''8*)-'" 5*,3&,'" 5/88/R&-" *)-" (%6'" *8'/" 5/88/R&-"
(,*-&D"R&*8(%D"'/.%!'(!0*(!/)" !)",&8!?!/)'"*)-"(%&" 8!(&,*(6,&" 5,/3"
R%!0%"R&"?8&*)"?8!3.'&'"/5"(%&".*'(1""
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"
I*(%&,"(%*)"'.,!)?!)?"!)(/"7&!)?"*'"5688+"5/,3&-"./8!(!0*8"&)(!(!&'D"
0!(!&'" R!88" %*#&" 5/88/R&-" #*,!/6'" 3/-&8'" /5" ?/#&,)*)0&D" R!(%"
(,*-&"*'" (%&"0/))&0(!)?"&8&3&)(1"$&0%)/8/?+")/"-/67(" 5/88/R&-"
(,*-&"R!(%" *?,!068(6,&" *'" !('"3*Q/," 5/06'" '!)0&" !("R*'" (%&"3*Q/,"
76'!)&''"/5"(%&"./.68*0&"6)(!8"0!(!&'"7&0*3&"3/,&"'/.%!'(!0*(&-1"
$%6'" !))/#*(!/)'" !)" (%&" 6'&" /5" 8*7/6,D" 3&(*8" (//8'D" !,,!?*(!/)D"
)6,'&,!&'D" *)-" *)!3*8" *)-" .8*)(" 7,&&-!)?" *55&0(&-" 5*,3!)?"
(&0%)/8/?!&'" *)-" &)0/6,*?&-" *")&R"?,/6."/5" '6..8!&,'" 5/," /,&'"
*)-" 'A!88'" *'" *?,!068(6,&" &4.*)-&-1" J)" (%!'" 3!8!&6D" )&R" 0!(!&'"
7*'&-"/)"(,*-&"(%*("0/68-".6,0%*'&"5//-"36'("%*#&"*''63&-"*)"
!3./,(*)0&" .&,%*.'" !)" '/3&" 0*'&'" ?,&*(&," (%*)" *?,!068(6,*8"
0!(!&'1"260%"0!(!&'"/)"(,*-&",/6(&'"R&,&"&#&)"3/,&"#68)&,*78&"(/"
5//-" !)'&06,!(+"*'"*"'!&?&"0/68-"(%,&*(&)"*88"R&*8(%D"*)-"'/" 5//-"
,&'&,#&'"7&0*3&"*)"!)(&?,*8".*,("/5"6,7*)"3*)*?&3&)(1"U!(%/6("
(%&"*7!8!(+"(/"5&&-"*"0!(+D"?/#&,)*)0&"R*'")/("./''!78&1""
"
260%"J)-!*)!H&-"0!#!8!H*(!/)"&4.*)-&-"*8/)?"(,*-&",/6(&'"!)"R%*("
!'" )/R" $%*!8*)-D" F*8*+'!*" *)-" J)-/)&'!*" *)-" *8'/" &4(&)-&-" (/"
>*37/-!*" (%,/6?%" (%&/0,*(!0" ./8!(!0*8" '+'(&3'" (%*(" R&,&" (/"
&'(*78!'%" (%&"7*'!'" 5/,"360%"/5"2/6(%&*'("<'!*]'"068(6,&'1P;`"<)-"
R!(%" (%*(" *''63.(!/)" /5" J)-!*)" 3*))&,'" 7+" 8/0*8" 0%!&5(*!)'D"
*((,*0(!#&" (&0%)/8/?!&'" R&,&" *-/.(&-D" '/3&" /5" R%!0%" ,&3*!)"
/7#!/6'" (/-*+" '60%" *'" (%&" -!'(!)0(8+" -!55&,&)(" ,!0&" %*,#&'(!)?"
(&0%)!T6&'"/5"'/6(%&,)"$%*!8*)-"0/3.*,&-"(/"(%/'&".,*0(!0&-"!)"
(%&"/(%&,"3/,&">%!)&'&N!)586&)0&-",&?!/)'"/5"(%*("0/6)(,+1PaX"<'"
(%&" <?,!NL!'(/,+" C/6)-*(!/)" /5" J)-!*" .678!0*(!/)'" !)-!0*(&DPa:"
360%"/5"(%&" !)5/,3*(!/)"*7/6("(%&'&"-&#&8/.3&)('D".*,(!068*,8+"
!)"J)-!*D"!'"(/"7&"5/6)-"!)"*)0!&)("(&4('"f"'/3&(!3&'",&5&,,&-"(/"*'"
,&8!?!/6'"(&4('1"2/"!("!'")/("/)8+"(%&"d&-!0"'0,!.(6,&'"(%*("./!)("(/"
(%&" !)-!''/8678&" 8!)A" /5" *?,!068(6,&" (/" ,&8!?!/)D" 76(" *8'/" (%&" 8&''"
*)0!&)("@6--%!'("*)-" K*!)" (&4('" (%*(" !)-!0*(&" (%&"*''/0!*(!/)'"/5"
(,*-&",/6(&'D"0!(!&'"*)-"(&0%)/8/?!&'1""
"
U&" )/R" 6)-&,'(*)-" (%&" &4.*)'!/)" /5" *?,!068(6,&" *)-" %&)0&"
*?,!068(6,*8" 0!(!&'" *'" 7&!)?" !'/8*(&-" %*,7/6,'" !)" *" '&*" /5"
.*'(/,*8!'('" 3/,&" (%*(" *" R*#&" .,/?,&''!#&8+" R*'%!)?" /#&," *"
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\.,!3!(!#&]".*'(/,*8!'3"(R/"(/"(%,&&"3!88&))!*"*?/1"L*,7/6,'"f"!)"
7/(%" (%&" '&)'&" /5" .,/(&0(!/)" 5,/3" 3/7!8&" .*'(/,*8" *??,&''/,'D"
*)-" *'" (,*-&" &)(,&./('" /5(&)" /)" 0/*'('" *)-" ,!#&,'1" c#&)(6*88+D"
./''!78+" !)" (%&" E6.(*" &,*D" *'" *?,!068(6,&" 7&?*)" (/" &)0,/*0%" /)"
.*'(/,*8" 8*)-'" 3/,&" 0/)'!'(&)(8+D" !(" 36'(" %*#&" 7&&)" 6)-&," *"
,&.8!0*78&" *?,*,!*)" ?/#&,)*)0&" '+'(&3" (%*(" *88/R&-" '/3&"
*6(/)/3+" 5/," 8/0*8" 0%!&5(*!)'" f" *" 3/-&8" /5" &*,8+" 0/8/)!*8"
&4.*)'!/)1" <88!*)0&'" R/68-" %*#&" 7&&)" 0&3&)(&-" (%,/6?%"
0/33/)" ,!(6*8'" *)-" ,&8!?!/)'D" ?!#!)?" ,!'&" (/" '/3&" '%*,&-"
8!(&,*(6,&" *3/)?" (%&" !)0,&*'!)?8+" -!#&,'&" &8!(&1" M!)A!)?" ,&8!?!/)"
*)-"./R&,"*88/R&-"&0/)/3!0".,/?,&''"*'",68&,'"*''63&-"-!#!)&"
'(*(6'" *)-" '.!,!(6*8" ,&R*,-'"7&0*3&" *"3&*)'" /5" .*+3&)(D" &#&)"
!)(/"8*(&,".&,!/-'"'60%"*'"5/,"(%&"0/)'(,60(!/)"/5"(%&"<)?A/,"U*("
0/3.8&4" !)" >*37/-!*1PaW" F&*)R%!8&" 0/)(!)6!)?" .*'(/,*8!'('D"
'/3&(!3&'" 3*,?!)*8!H&-" 5,/3" (%&!," .,&5&,,&-" 8*)-'D" ./''!78+"
,&3*!)&-" '/3&R%*(" 6)!5!&-" 7+" (%&!," &*,8+" d&-!0" ,!(6*8'D" R%!0%"
*88/R&-" '/3&" -&?,&&" /5" !)(&,*0(!/)" R!(%" '&((8&-" 5*,3&,'" R%/"
/7'&,#&-" '!3!8*," ,!(6*8'" *)-" (%!'" 3*+" %*#&" ,&-60&-" ./(&)(!*8"
0/)58!0("(/",!(6*8!'(!0"?*3&'1PaP"
"
U%*(&#&,"(%&"7*'!'"/5"5*,3&,N.*'(/,*8!'("!)(&,*0(!/)D".*'(/,*8!'3"
0/)(!)6&-"*'"(%&"-/3!)*)("8!5&'(+8&"!)(/"(%&".,&'&)("3!88&))!631"
$%!'" R*'" 0/33/)" (/" *,&*'" 7/(%" 0/)(!?6/6'" R!(%" *)-" -!'(*)("
5,/3" J)-!*D" 5,/3">&)(,*8" <'!*" (/"F/)?/8!*" *)-" (%&"F!--8&" c*'(1"
<?,!068(6,&" ,&8!&-" /)" ,!#&,'" /," *(" 8&*'(" R*(&," '/6,0&'" *)-"
'(/,*?&'" (%*("R&,&" &*'!8+" -&#&8/.&-" 5/," 5*,3!)?D" *)-" '60%" 8*)-"
R*'" 5*," 3/,&" '0*,0&" (%*)" -&)'&" Q6)?8&'" *)-" 6)0/)(,/88*78&"
58//-.8*!)'D" *)-" &#&)" (%&" *,!-N8*)-'"R%&,&".*'(/,*8!'3"&#/8#&-"
*)"&0/8/?!0*88+N7*8*)0&-"'+'(&3"(%*("8*'(&-"!)(/"(%&"WX(%"0&)(6,+1"
@6(" )&'(8&-" *?*!)'(" (%!'" #*'(" .*'(/,*8" '&*" R*'" (%&" &40&''!#&8+"
R&88NR*(&,&-" (,/.!0*8" 8*)-'0*.&" /5" 2/6(%&*'(" <'!*D" R%!0%" R*'"
8*,?&8+" 6'&8&''" (/" .*'(/,*8!'('" !)" !('" )*(!#&" '(*(&" /5" 58//-.8*!)'D"
'R*3.'D" -&)'&" 5/,&'('" *)-" 0*,)!#/,/6'" .,&-*(/,'1" $%&'&" *,&*'"
*R*!(&-" 56,(%&," !))/#*(!/)'" 7&5/,&" (%&+" 0/68-" 7&" (*3&-D"
&#&)(6*88+"8&*-!)?"(/"(%&"3*Q/,"A!)?-/3'"/5"3*!)8*)-"2/6(%&*'("
<'!*1""
"
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<" 5*!,8+"0/)#&)(!/)*8"#!&R"/5"%!'(/,+"*88/R'"6'" (/"'&&"(%!'"'/0!*8"
&#/86(!/)" !886'(,*(!#&8+" !)" (%&" 5/88/R!)?"C!?6,&D"R%!0%"'%/R'"(%&"
,!'&" /5" *?,!068(6,&" g0,/..&,'h" *)-" !('" !)0!.!&)(" -/3!)*(!/)" /#&,"
(!3&"(/"8&*-"(/"(/-*+]'"(R/"3*Q/,"5/,3'"/5"*?,!068(6,&"f!)-6'(,!*8"
*?,!068(6,&" *)-" \(,*-!(!/)*8]" .&*'*)(" *?,!068(6,&D" ,/6?%8+" '.8!("
7&(R&&)"R&*8(%+"*)-".//,&,")*(!/)'",&'.&0(!#&8+1"
"

"
"
C,/3" &#&)" '60%" *" '!3.8!'(!0" /#&,#!&R" /5" *?,!068(6,*8" %!'(/,+" !("
7&0/3&'" 08&*," (%*(" (%&" *?,!068(6,*8" 0!(!&'" ?*#&" ,!'&" (/" 068(6,&'"

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

!
!

"#$%&'()*%+&'&',!-!"&'.&',!-!/'011&',!
!
!

2*'34$*546*%40$!07!"#$%&'()*%+&'&',!89!"&'.&',!*$.!/'011&',!
!
!
!

/0$754:%,!8&%;&&$!"&'.&',!*$.!/'011&',!
!
!

<88,!*$.!750;,!07!.0=4$*$:&!89!/'011&',!0>&'!"&'.&',!
!
!

/'011&',!:0$%'05!07!8&,%!5*$.,!
!
!

! /'011&',!*$.!,&.&$%*'9!"&'.&',!! ! ! !!!?0=*.,!0$!
1'0.#:&!,#'15#,!*$.!:'&*%&!:4%4&,! ! ! !=*'34$*5!5*$.,!

!
!
!
! @&7&$:&!07!:'01,A!+&'.,!*$.!8#45.4$3,! ! !!!!!!!!?0=*.,!
! 3'0;,!%0!&B1*$,40$!07!:4%4&,!%0!,%*%&,! ! !=0'&!=*'34$*5!
!
!
!
!!C0.*9D,!10;&'7#5!?*%40$(E%*%&,!;4%+!F!GHI!07!J01#5*%40$!&$3*3&.!
!!!!!!4$!700.!1'0.#:%40$!-!5&,,!10;&'7#5!E%*%&,!;4%+!5*'3&!1&*,*$%'9!
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*-Q*0&)(" (/" -,+" ,&?!/)'" R%&,&" R*(&," R*'" ,&8!*78&" /," R!(%"
'&*'/)*8" ,*!)'1" $%!'" ,&.,&'&)('" (%&" ,&?!/)'" R%&,&" 3!88&('" *)-"
R%&*(" R&,&" -/3&'(!0*(&-" f" *-Q*0&)(" (/" .*'(/,*8!'(']" -/3*!)'1"
I!0&D" /)" (%&" /(%&," %*)-D" R*'" ,&8*(&-" (/" 58//-&-" &)#!,/)3&)('D"
*)-" *'" *" .&068!*,8+" <'!*)" 0,/." !(" !'" /5" !)(&,&'(" (/" '.&068*(&" /)"
068(6,*8" -!55&,&)0&'" 7&(R&&)" ,!0&" 068(6,&'" *)-" (%/'&" (%*("
-&#&8/.&-"5,/3"R%&*("5/,"&4*3.8&1"260%"!'"*)/(%&," 8&''/)"5,/3"
*?,!068(6,*8"%!'(/,+B"+&("*)/(%&,",&8*(&'"(/"R*,1"
"
"
W07.0$).!*7="5',57(.
"
C/,&'(*88!)?" 0/)58!0(" *88/R&-" *?,!068(6,&" (/" &4.*)-" *0,/''" (%&"
3!88&))!*D" *)-" '/" '/.%!'(!0*(&-" ?/#&,)*)0&" *)-" -!.8/3*0+"
*,,*)?&3&)('" &#/8#&-D" *?*!)" 6'!)?" 0/33/)" ,!(6*8'" 5/,"
)&?/(!*(!/)'1"J)"(%&"*?,!068(6,*8"0!(!&'"%/6'!)?"3!4&-"./.68*(!/)'"
f" /5" 3&,0%*)('D" 5*,3&,'D" #!'!(!)?" .*'(/,*8!'('D" .!8?,!3'" *)-"
,&8!?!/6'"8&*-&,'"f"'(*7!8!(+"*,/'&"*8/)?"R!(%"*?,&&3&)("(/"*"\,68&"
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Figure 6. Model of the deities of ancient Greece and their associated soils and vegetation. Climate (sun–cloud) and degree
of development of the soils (hourglass) are also indicated by symbols. Soil horizon terminology follows Soil Survey Staff
(2000).

was a consistent correlation of soil type with particular deities (Figure 6). Temples to Athena
and Zeus on soils of citadels (Anthrept) contrast with those of Artemis and Apollo on
rocky soils (Orthent, Xerept) of wilderness. Hera and Hermes were worshipped on clayey
soils (Xeralfs) suited to cattle grazing. Sanctuaries of Demeter and Dionysos are on fertile
soils (Xerolls) suitable for mixed farming, whereas alluvial soils (Fluvents) of large farming
estates were sacred to Hestia, Ares and Hephaestos. Temples of Aphrodite and Poseidon
are on arid soils (Calcids) near fishing harbours, but caves were sacred to Persephone and
Hades.

Such deity-specific land-use near the major monuments of ancient Greece support a
multicultural view of ancient Greek polytheism, in which concepts of divinity from tribes of
different economic heritage came together with different emphases within different city states
(Sourvinou-Inwood 2000). In Athens, for example, the founding tribes of Ion (c . 1050 BC)
were ‘Oπλητoς (warrior), !ελέoντoς (farmer?), Aιγικóρεoς (shepherd) and Aργάδεω
(husbandman?), each with their own cults and festival calendars (Herodotus 485-425 BC
Histories 5.66). Other mixes and emphases of economic-religious tribal groups prevailed in
other cities, in accord with local soil resources.
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*..,/*0%" (/"R/,A!)?"R!(%!)"*)"&)#!,/)3&)(D")/(" 0/)(,/88!)?"*)"
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5*,3!)?]" R%&,&7+" &*0%" 5,*0(*8" /5" 8*)-" %*'" 5&,(!8!H&," *..8!&-"
*00/,-!)?" (/" !('" '/!8" (+.&D" %!'(/,+D" 0,/." *)-" 06,,&)(" )&&-'"
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"

"
"

<)/(%&,"&4*3.8&"/5"(%&"*..,/*0%"3*+"7&"'&&)"!)"*",&0&)(",&#!&R"
/5"2/6(%&*'("<'!*)".,*0(!0&'D"*'"!)"(%&"5/88/R!)?"[!*?,*31P`W"$%!'"
)/(&'" (%*(" (%&" &55!0!&)(" 6'&" /5" 5&&-" ,&'/6,0&'" !'" (%&" .,!3*,+"
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,&#!&R" !)086-&-9" !)(&)'!#&" 6'&" /5" 0,/." ,&'!-6&'B" !)(&?,*(&-"
,63!)*)(N/!8" .*83" '+'(&3'B" 6'&" /5" /!8" .*83" 7+N.,/-60('B" R!-&,"
(&0%)/8/?+" *-/.(!/)B" '+'(&3'" 3&(%/-/8/?!&'B" 3!(!?*(!/)" /5"
08!3*(&" 0%*)?&" !3.*0('" /)" 5&&-B" ,&'&*,0%N&4(&)'!/)N5*,3&,"
8!)A*?&'B" +&*,N,/6)-" 5&&-!)?" '+'(&3'D" *)-" !)(&?,*(&-" 5*,3!)?"
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"
$%&" %/8!'(!0" *..,/*0%" /5" (,*-!(!/)*8" '+'(&3'" &4(&)-'" 7&+/)-"
5*,3!)?" (/" 8!#&'(/0AD" &#&)"R%&)" )/(" .*,(" /5" !)(&?,*(&-" 5*,3!)?"
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search for sustainability of integrated systems. We are of the 
firm belief that in striving for these, the availability and use 
of the feed resources should spearhead this objective in 
pathways that are consistent with quantum jumps in 
productivity. Against the background of the advances that 
have already been made in Asia, the opportunities to 
achieve improvements are quite feasible and include 
improved understanding of inter alia the following: 

 

• The benefits and implications of crop-animal-fish-
soils- water interactions 

• Scaling up and large scale development of annual 
crops-animals and fish integrated systems, and 

• Stratification and development of production options 
in tree crops-ruminant integrated systems. 

Concerning the latter, agroforstry systems have been 
singled out by the ADB (2009) as an important pathway for 
C sequestration in South East Asia. The potential to 
sequester carbon is reported to be 0.70-3.04 tCO2/ha per 
year, reduce CH4 emission by 0.02 tCO2-eq/ha per year, and 
reduce N2O emission by 0.02-2.30 tCO2-eq/ha per year. 
Additionally, the use of improved grasses and legumes.The 
concept is an important strategy that enhances soil fertility 
through the inclusion of a legume crop, and possibly also C 
sequestration. The systems also provide good opportunities 
for integrated production of food, feed and energy merits 
major development attention 

 
CONCLUSION 

 
Feed security and the efficient use of the feed resources 

are fundamental to maximize productivity from animals. In 

this context, the priority development of ruminants 
(buffaloes, cattle, goats and sheep) in key agro-ecological 
zones (AEZs) is an important strategy for the future.The 
justification for this priority focus rests directly with the 
potential multifunctional contribution in general, especially 
their capacity for meat and milk production, and hence the 
development of the relatively weak ruminant sector in most 
countries in Asia. The efficient and more intensive use of 
the available biomass from the forage resources, crop 
residues in addition to AIBP and other NCFR to the extent 
possible will be the primary drivers of performance and 
productivity enhancement. Key development strategies 
include concerted application of productivity-enhancing 
technology adoption from the large pool of information 
already available, and an urgent expansion of scaling up of 
technologies in the context of farming systems. It is also 
suggested that the future for animal protein production will 
be for integrated systems from small to medium -sized 
farms that are close to both rural and urban markets (Leng, 
2009b; Devendra, 2010b). Plate 4 illustrates the 
components involved and their linkages. 
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Plate 4. Future animal protein production will come from integrated small to medium -sized farms that are close to markets. The figure
illustrates the different components involved and their linkages (R. A. Leng, 2009b; adapted from T. R. Preston, 2009). 
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'0!&)0&" &-60*(&-" .&,'/)'" !'" (%&" /7'&,#*(!/)" /5" (%&" 68(!3*(&"
&3.(!)&''"/5"5/88/R!)?"!3.68'&'"(/",&6)!(&"R!(%")*(6,&"*00/,-!)?"
(/" 7&8!&5N7*'&-" -/?3*'" 5/," 5//-" .,/-60(!/)1" $%!'" 3*+" 7&" R%*("
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/#&,8//A&-" 7+" *-#/0*(&'" /5" =&,3*068(6,&" *)-" /(%&," *8(&,)*(!#&"
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,&#&,&-" (%&" (,*-!(!/)*8" .,*0(!0&'" /5" J)-!*D" R%!8&" 2(&!)&,]'" !-&*'"
'(!368*(&-"*"3/,&"c6,/.&*)"/,"U&'(&,)"*..,/*0%D"/)&"8&?*0+"/5"
R%!0%" 3*+" 7&" (%&" '&068*," V&R" U/,8-" #&,'!/)" 0*88&-"
=&,3*068(6,&1"

<'"(%&"'0!&)(!5!0"0/)0&.("/5"&0/8/?+"5/6)-"*"8*+"8*)?6*?&"!("?*!)&-"
?,/6)-" !)" .678!0" 0/)'0!/6')&''" *)-" &)(&,&-" (%&" =&,3*068(6,&"
8&4!0/)1"J("%*'"(*A&)"'60%"5/,3'"*'"3*4!3!H!)?"7!/3*''".&,"6)!("
/5" 8*)-" *,&*"R!(%/6(" 0%&3!0*8" 5&,(!8!H&,'" (%,/6?%"3!4&-N'.&0!&'"
.,/-60(!/)1"<?*!)"(%&'&".,*0(!0&'"3/#&"*"'(&."08/'&,"(/"(%/'&"/5"
<'!*)" .&*'*)('1" $%/'&" /,!?!)*(!)?" (%&" 0/)0&.(" /5" =&,3*068(6,&"
R&,&" <6'(,*8!*)" *)-" *'" *" 56)0(!/)" /5" (%*(" 0/)(!)&)(]'" ,&8*(!#&"
-,+)&''D"/,!&)(&-"!("(/"(%&".&,&))!*8"!''6&"/5"R*(&,"0/)'&,#*(!/)"
!)"0/)Q6)0(!/)"R!(%"8*)-"6'&1^XP"@+",&5/,3!)?"/5"(%&"8*)-'0*.&D"!("
R*'" 08*!3&-" (%*(" *?,!068(6,&" 0/68-" 7&" '6'(*!)&-" .&,3*)&)(8+" f"
76(" !('" !-&*'" R&,&" %*,-8+" )&R" *)-" R&,&" 8&''" -&#&8/.&-" (%*)"
(%/'&"(%*("%*-"7&&)"%/)&-"/#&,"3!88&))!*"&8'&R%&,&1"J)"*--!(!/)D"
(%&'&" &)#!,/)3&)(*8" 3/-!5!0*(!/)'" R&,&" &''&)(!*88+" *" #*,!*(!/)"
/5" (%&" '*3&" /8-" *((!(6-&" /5" &4(&)'!#&" 0/)(,/8" /5" )*(6,&" (%*("
6)-&,.!)'"*?,!068(6,&"5,/3".&*'*)("(/"!)-6'(,!*8"'+'(&3'1""
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U%!8&" (%&" *..,/*0%" /5" =&,3*068(6,&" )&&-&-" )/" ?,&*(&,"
Q6'(!5!0*(!/)" (%*)" ,&0/?)!(!/)" /5" (%&" 3!88&))!*N/8-" /)?/!)?"
.,*0(!0&'"/5"'3*88" 5*,3&,'" !)"<'!*D" !('" !)(&88&0(6*8" !'/8*(!/)" 8&-" !("
(/" '&&A" 0,&-!7!8!(+" *'" .*,(" /5" C6A6/A*]'^X^" %/8!'(!0" R/,A1" $%*("
,&5&,&)0!)?"%*'"7&&)" '&8&0(!#&"*)-" ,&(*!)'"*"U&'(&,)"&3.%*'!'1"
$%&" 0/)(!)6&-" !'/8*(!/)" /5" '&0/)-N?&)&,*(!/)" *-%&,&)('" (/"
=&,3*068(6,&" &#&)" *88/R&-" 08*!3'" (%*(" ?/#&,)3&)(" 3*)6,&"
.,/Q&0('" !)" -&#&8/.!)?" 0/6)(,!&'" R&,&" .*,(" /5" (%&" '*3&"
\-!'0/#&,+]1" @6(" !)" 5*0(D" '60%" .,*0(!0&'" %*#&" *8R*+'" 7&&)" 3/,&"
0/33/)" !)" (%&" R/,8-" (%*)" %*'" !)-6'(,!*8" *?,!068(6,&1" G&("
=&,3*068(6,&"*'"*)"/6(.6("/5"(%&"U&'("3*+"+&("7&"6'&568"!)"'60%"
'!(6*(!/)'" !5" !(" 3*A&'" !)(&?,*(&-" (%/6?%(" 3/,&" 0,&-!78&1" C/,"
&4*3.8&"*'")/(&-"&8'&R%&,&D^X;"(%&"'&85N'655!0!&)0+"3/#&3&)("!)"
$%*!8*)-"*((,*0('"3*!)8+" 8!." '&,#!0&" *)-" !'"6)-&,'(//-"7+"3*)+"
*'"*" ,&*0(!/)" (/" 5!'0*8" !3.&,*(!#&'"f"7&0*6'&"-&0!'!/)N3*A&,'" !)"
$%*!8*)-"5/88/R"U&'(&,)")/,3'1""

\<8(&,)*(!#&]"*?,!068(6,&'"-!55&,"5,/3"3/-&,)"*?,!068(6,&"!)"(&,3'"
/5" /.&))&''" (/" )&R" A)/R8&-?&D" *'" !)-!0*(&-" !)" (%&" [!*?,*3"
7&8/R1" J)" 5*0(D" J" '&&" (%&3" 8&''" *'" \*8(&,)*(!#&']" (%*)" *'" 7&8!&5'D"
R%!0%"*8'/"3*A&'"(%&3"-!55&,"5,/3"(%&"<'!*)".,*0(!0&'"(%*("(%&+"
6)0/)'0!/6'8+"3!3!01"U%+Z"@&0*6'&"<'!*)"'+'(&3'"%*#&".,/#&)"
0/)'&,#*(!#&8+" /.&)" (/" (,+!)?" *88" '/,('" /5" 5/,&!?)" (&0%)/8/?!&'"
/#&,"(%&"3!88&))!*D"*)-"(%&+",&(*!)&-"*"'.!,!(6*8"-!3&)'!/)1""
"
$%&" /7Q&0(!#&'" /5" U&'(&,)" *8(&,)*(!#&" *?,!068(6,*8" *..,/*0%&'"
-!'06''&-" %&,&" *,&" &''&)(!*88+" '!3!8*," (/" (%/'&" /5" (,*-!(!/)*8"
<'!*)"*?,!068(6,&D"3!)6'" (%*(" !)(&?,*(&-"'.!,!(6*8"-!3&)'!/)1"V/"
-/67("(%&,&"*,&".,*0(!(!/)&,'"/5"=&,3*068(6,&D"2(&!)&,"*)-"/(%&,"
*8(&,)*(!#&" *?,!068(6,&'" R%/'&" /R)" R/,8-#!&R'" %*#&" 7&&)"
!)586&)0&-"7+"(%&!,"&)-&*#/6,'1"2/3&"3*+"&#&)"'&&"(%&!,"?,/6."
*'" (%&"7&?!))!)?"/5"*"7,*#&")&R"R/,8-1"@6("'60%" 5&,#/6,"0/3&'"
*)-" ?/&'" *)-"-/&'" )/(" &4.*)-"6)8&''" '/0!&(+" !)" ?&)&,*8" *-/.('"
(%&".,!)0!.8&"*)-"*88/R'"!('&85"(/"7&"?/#&,)&-"*00/,-!)?8+1"S(%&,"
0/)'&,#*(!/)".,/.%&('"%*#&"5*!8&-"(/"'6'(*!)"(%&!,"3&''*?&"!)"(%&"
U&'(B" *88" 5/6," 3&)(!/)&-" %&,&!)" f" O!)?D" L/R*,-D" 2(&!)&,D" *)-"
F/88!'/)" f" '%*,&" (%!'" 5*(&" *)-" (%&!," -!'0!.8&'" *,&" 5&R" *)-" /5"
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8!3!(&-"!)586&)0&1"$%&"R/,8-"!'")/("%&*-!)?"!)"(%*("-!,&0(!/)1"G&("J"
'(!88"'&&"'/3&"#*86&"!)"(%&'&"*..,/*0%&'1"
"

"
"
$/" *''&''" (%*(" #*86&" R&" 36'(" *'AD" \0*)" (,*-!(!/)*8" *?,!068(6,*8"
.,*0(!0&'" 7&" -&N'*)0(!5!&-" f" '(,!..&-" /5"3+(%" *)-" /(%&," %/8!'(!0"
R/,8-#!&R'"f"*)-"*..8!&-" !)"*"'&068*,"&)#!,/)3&)("(/"(%&"'*3&"
&55&0(Z]"F+" *)'R&," !'" .,/7*78+" )/(1" $%&" %/8!'(!0" !)#/8#&3&)(" /5"
(,*-!(!/)*8".,*0(!0&'"0*))/("7&"5*A&-"f"(%&+"&!(%&,"-&5!)&"8!5&"*)-"
(%&" '/0!&(+" /," (%&+" *,&" '67Q&0(" (/" (%&" R%!3'" /5" %63*)" )*(6,&1"
U&'(&,)!H&-" *-%&,&)('" R/68-" -/" R&88" (/" 8&*,)" 5,/3" ,&3)*)("
(,*-!(!/)*8"*?,!068(6,!'('"!)"<'!*1"$%&+"3!?%("*8'/"8&*,)"7+"8!)A!)?"
R!(%" (%&" (,*-!(!/)'" /5" '&85N6)-&,'(*)-!)?" (%*(" %*#&" 8/)?" &4!'(&-"
!)"(%&"U&'("*'"R&88"*'"!)"!33!?,*(!)?"<'!*)",&8!?!/)'D"*)-"'/"?*!)"
56,(%&," !)'!?%(" !)(/" (%&" ,&*83'" (%*(" (%&!," ,%&(/,!0" .6,./,('" (/"
&4.8/,&1" C,/3" '60%" !)'!?%('" /)&" 3!?%(" &4.&0(" (%*(" (%&!," -!'N
!)(&?,*(&-" 0,!(!0!'3'" /5" !)-6'(,!*8" *?,!068(6,&" 3!?%(" 7&"
*7*)-/)&-"!)"(%&" 8!?%("/5" (%&" !3.&,*(!#&"/5" 5/'(&,!)?"(%&"7&'("/5"
*88" 5/,3'" /5" *?,!068(6,&" (/" 5&&-" *" ./.68*(!/)" (%*(" 3*+" '//)" 7&"
7&+/)-" 7/(%" (,*-!(!/)*8" *)-" !)-6'(,!*8" *?,!068(6,*8" .,/-60(!/)"
0*.*7!8!(!&'1"

!
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,
,
,
,,!"#$%&'()*+ + + + ,(%()*-.+(#$/+
0$-'$1+23%%'$%+ + + ++++4(+563/7$+
,
,
,
"#$%&#'()'*+%!! ! ! !!!!,$%$-#&.!
!!!!!!/$+$)%! ! ! ! !!01($#'$+&$!
!!!!!!!23$-4%! ! ! ! !!!5$6!'3$-%!
!!!!0%*)$#'-! ! ! ! !!!,$74$&)'*+!



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey W:b"

"
$%&"./!)(" !'"'!3.8+"(%*("(%&"3/,&"/.&)N3!)-&-"R&"*,&"(%&)"(%&"
3/,&"R&"3*+" 8&*,)" 5,/3" /(%&," .*,('" /5" %!'(/,+D" (%&"R/,8-" *)-"
'0!&)0&1" <)-" (%&)" R&" 3*+" 5&&-" /6," '.!,!('1" $%6'" =&,3*068(6,&"
*)-" 2(&!)&," <?,!068(6,&" 3*+" 7&" /5" #*86&" !)" R!-&)!)?"
6)-&,'(*)-!)?" /5" /(%&," 5/,3'" /5" *?,!068(6,&D" *)-" /5" 0/6,'&" #!0&"
#&,'*1"<)-"*88" 5/,3'"/5" 5//-".,/-60(!/)"%*#&"*" ,&'./)'!7!8!(+" (/"
6)-&,'(*)-" ?8/7*8" '/0!*8" )&&-'" *)-" (,&)-'1" $%&'&" (,&)-'"
06,,&)(8+" %&,*8-" *" 56(6,&" R%&,&" 5//-" .,/-60(!/)" '+'(&3'" *,&"
&#&)"56,(%&,",&3/#&-"5,/3"R%*("R&"%*#&"'/"5*,"0*88&-"\3/-&,)]D"
\!)-6'(,!*8]D" \0/)#&)(!/)*8]D" \(,*-!(!/)*8]D" \/,?*)!0]" /," \*8(&,)*(!#&]"
*?,!068(6,&1"
"
"
!$-&(7=$*.,6(.a5(-,=%$.
.
J(" !'" *7'/86(&8+" (,6&" (%*(" *?,!068(6,*8" '0!&)0&" %*'" ?*!)&-" !('"
'(,&)?(%" 5,/3" )*(6,*8" *)-" '/0!*8" '0!&)0&'" 7&!)?" !)(&?,*(&-" !)"
*..8!&-"'!(6*(!/)'D"*)-"(%*("(%!'"!)(&?,!(+"%*'"7&&)"3*!)(*!)&-"7+"
,&?68*,8+".,6)!)?"/6(-*(&-"*..,/*0%&'1"L/R&#&,D"(/"'6??&'("(%*("
(,*-!(!/)*8"*?,!068(6,*8"'+'(&3'"*)-"*?,!068(6,*8"%!'(/,+"*,&"'/5("
/.(!/)'"(/"%*,-"'0!&)0&'"!'"(/"3!'6)-&,'(*)-"*?,!068(6,*8"'0!&)0&D"
!)-&&-"*88"'0!&)0&'1""
"
20!&)0&" 3*+" 6'&" *" ,&-60(!/)!'(" *..,/*0%" (/" 6)-&,'(*)-" (%&"
R/,A!)?'" /5" )*(6,&D" *)-" !)-&&-" !(" 0*)" 7&" *" (,*." 5/," '/3&"
(&0%)/8/?!0*8" '0!&)(!'('" R%/" 5/,?&(" (%&" %/8!'(!0" ,&*83" /5" R%!0%"
(%&!,",&'&*,0%"*'"*"3!)6(&".*,(D"*'"J"%*#&"-&(*!8&-"!)"3+"^X"+&*,'"
,&58&0(!/)"/5"(%&".,/5&''!/)1^Xa"M!A&R!'&D"3/-&8&,'"0*)"7&"(,*..&-"
!)(/"7&8!&#!)?"*"3/-&8"0*)",&.,&'&)(",&*8!(+",*(%&,"(%*)"'&,#&"*'"
*"(//8"5/,"!)(&?,*(!)?")&R"A)/R8&-?&1"@6("(%&'&"(,*.'"*,&"A)/R)"
*)-"?6*,-&-"*?*!)'("'/"5*,"*'" !'"%63*)8+"./''!78&"7+"*-%&,&)0&"
(/"3&(%/-'"(%*("*0A)/R8&-?&"'60%"%63*)"5,*!8(!&'"*'"*"(&)-&)0+"
(/" 7&8!&51" $,6'(!)?" /)&]'" '&)'/,+" !).6('" 3/,&" (%*)" /7Q&0(!#&"
!)5/,3*(!/)"!'"*"(,*."!)"(%!'"'&)'&D"&#&)"(%/6?%"!("!'"'6,&8+"*"?,&*("
&#/86(!/)*,+"*-#*)0&"/5"/6,"3!)-]'"*7!8!(+"(/"'/,("'&)'/,+"!).6("
!)(/" .*((&,)'" -&#&8/.&-" 5,/3" .,&#!/6'" &4.&,!&)0&1" J(" !'" *8'/" *"
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3&*)'" /5" &)'6,!)?" (%*(" /)&" '(!0A'" (/D" !)" @&0A&,3*)]'^X_" R/,-'"
\(%&" 7/,&-/3" /5" R/,A" *)-" 8/)&8!)&''" /5" (%/6?%(]" ,*(%&," (%*)"
5/88/R"'0!&)(!'3]'"(*8A5&'('1"
"
J)" '(*(!)?" (%&" /7#!/6'" 5*0(" (%*(" '0!&)0&" /.&,*(&'" %/8!'(!0*88+" !)"
*((&3.(!)?" (/" 0/6)(&," (%&" #!0!''!(6-&'" /5" %63*)" 5*88!7!8!(+D" !("
'%/68-"7&"&#&)"3/,&"/7#!/6'"(%*("'0!&)0&"8&*,)'"5,/3"(,*-!(!/)*8"
%63*)" !)(&,*0(!/)'" R!(%" )*(6,&1" 2/3&" /5" (%/'&" !)(&,*0(!/)'"
0/)(!)6&"(/"7&"&4(*)("(/-*+D"*)-"'/3&"*,&"-!'0/#&,*78&"(%,/6?%"
0/)'!-&,*(!/)" /5" *?,!068(6,*8" %!'(/,+1" L/8!'3" 0*)" 7&)&5!(" 5,/3"
0/)0&!#!)?"(%&"6)!#&,'&"*'"/)&"8!#!)?"'+'(&3"!)"(%&"3*))&,"/5"(%&"
&*,8+"M/#&8/0AD^Xb"76("!("!'")/("7&)&5!0!*8"!5"(%&"(%&/,+"7&0/3&'"*"
7&8!&5" f" *83/'(" *" ,&8!?!/)" f" *'" %*'" 6)5/,(6)*(&8+" /006,,&-"R!(%"
*'.&0('"/5"(%&"E*!*"(%&/,+1"
"
$%&" *8(&,)*(!#&" (/" *" '0!&)(!5!0" *..,/*0%" !'" /)&" 7*'&-" /)"
6)0%*88&)?&*78&" 7&8!&5'1" @6(" /5(&)" *((&3.('" (/" 0/)#&,'&" '&&3"
*A!)" (/" (,+!)?" (/" -!'06''" '.!,!(6*8" /.&))&''" R!(%" ,&8!?!/6'"
56)-*3&)(*8!'('" 5/," R%/3" )/" R!-&)!)?" /5" 6)-&,'(*)-!)?" 0*)"
/006,1" $%&'&" *,?63&)('D" (/" 3&D" .6(" .*!-" (/" (%&" T6&'(!/)]'"
!3.8!0*(!/)" (%*(" (%&" '(6-+" /5" (,*-!(!/)*8" *?,!068(6,&" *)-"
*?,!068(6,*8"%!'(/,+"*,&")/("6'&5681"L/R&#&,D" !("-/&'")/("*--,&''"
(%&" *''&,(!/)" (%*(" (%&'&" 5!&8-'" *,&" '/5(" /.(!/)'1" J" '%*88" )/R"
-!'3!''"(%*("*''&,(!/)1"
"
=,*0(!(!/)&,'"'&8-/3",*!'&"(%&"!-&*"/5"'/5("/.(!/)'"!)"%!?%&,"'(6-+"
*)-" ,&'&*,0%D" 5/," (%&+" A)/R" (%*(" (%&!," !)'.!,*(!/)" *)-"
!)5/,3*(!/)" 0/3&'" 5,/3" -!#&,'&" -!'0!.8!)*,+" '/6,0&'1" $%&"
0,!(!T6&" !'" 6'6*88+" /55&,&-" 7+" (%/'&"R%/" .6,./,(" (/" 6)-&,'(*)-"
(%&" '0!&)0&" *)-" !)" '/" -/!)?" 08*!3" *" '6.&,!/," !)(&88!?&)0&" (/" (%&"
?&)&,*8" .678!0" R%/" 3*+" )/(" %*#&" %*-" &4./'6,&" (/" '0!&)0&"
&-60*(!/)1" J(" !'" ,*(%&," 8!A&" (%&" *))/+!)?" 78/?'" R%&,&" *"
0/33&)(*(/," R!88" !)(,/-60&" %!'" *,?63&)(" 7+" '*+!)?" \*'" *"
'0!&)(!'("i" ]"*)-"'!?)!)?" (%&"78/?"R!(%" (%&"*..&88*(!/)"@1201" J"-/"
)/(" A)/R" *)+/)&" !)" (%&" .,/5&''!/)"R%/" *00&.('" *)" 6)'.&0!5!&-"
@1201" *8/)&" *'" *)" !)-!0*(!/)" /5" '0!&)(!5!0" 0,&-!7!8!(+1" 2/3&R%*("
'!3!8*,8+D" (%&" 36(6*8" *)-" !33*(6,&" ,&Q&0(!/)" 7&(R&&)" '/3&"
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%63*)!(!&'N7*'&-".'+0%/8/?+"*..,/*0%&'"*)-"'/3&"7!/8/?!0*88+N
7*'&-"7&%*#!/6,*8"'0!&)0&" 5*!8'" (/"6)-&,'(*)-"&!(%&,"-!'0!.8!)&]'"
%!'(/,+" /5" A)/R8&-?&1" =&,%*.'" J" *3" 7&!)?" (//" 5,*)A" *7/6(" (%&"
T6&'(!/)"*)-"6)-&,?,*-6*(&"&-60*(!/)1" J(" !'"*"'%/,(%*)-"R*+"/5"
!)-!0*(!)?" (%*(" '0!&)0&" -,*R'" 5,/3" *88" -!'0!.8!)&'D" Q6'(" *'" *88"
-!'0!.8!)&'" -,*R" 5,/3" '0!&)0&1" $%*(" !'" %/R" R&" *-#*)0&" /6,"
A)/R8&-?&1""
"
S)&" 5!)*8"*'.&0("/5" (%&"T6&'(!/)",&3*!)'"f" (%*(" !'" (%&"*--!(!/)*8"
&8&3&)(" /5" '.!,!(6*8!(+" (%*(" !'" /3)!.,&'&)(" !)" (,*-!(!/)*8"
*?,!068(6,&" *)-" *?,!068(6,*8" %!'(/,+1" $%!'" !'" *" 7+.,/-60(" /5" (%&"
T6&'(!/)D" +&(" %!?%8!?%('" *" (%&3&" (%*(" .&,#*-&'" 3*)+" &''*+'" !)"
(%!'" 7//A1" 260%" *" 0/)'!-&,*(!/)" *88/R'" 6'" (/" *--,&''" '60%"
'67Q&0('" *'" 5&&-!)?" (%&" R/,8-]'" 7!88!/)'D" (&)-!)?" (/" /6," /R)"
.&,'/)*8" -&#&8/.3&)(" *)-" 6)-&,'(*)-!)?" /6," /R)" !)(&,*0(!/)'"
R!(%"(%&",&'("/5")*(6,&1"J("!'")/("(%*("3/-&,)"*?,!068(6,&"%*'"8/'("
(%!'" .&,'.&0(!#&D" 76(" (%*(" 3/-&,)" 8!5&" !)" ?&)&,*8" %*'" '&.*,*(&-"
!('&85" 5,/3" 3*)]'" 3*Q/," !)(&,*0(!/)" R!(%" )*(6,&D" R%!0%" !'" 5//-"
.,/-60(!/)1""
"
$%!'" !'" R%+" J" '6../,(" (%&" '(6-+" /5" %*,-" '0!&)0&" *'" R&88" *'"
(,*-!(!/)*8" *?,!068(6,&D" (,*-!(!/)" R!'-/3" !5" +/6" 8!A&D" *)-"
*?,!068(6,*8"%!'(/,+1""
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.
W6($.*($(,=".+%)=2="0,=%$.&0-.0.951'="."%$"(7$N.L%5.&7%,(.
=$. ,6(. !"0)(+L8-^X`. +0*0_=$(. ,60,. 099'="0,=%$. %2. ,6(.
,("6$%'%*L.&0-.=$(M=,01'(.0$).6($"(.=,.&0-.1(,,(7.,%.+0$0*(.
=,. 7(-9%$-=1'LP. /%)0LN. "'=+0,(. "60$*(. =-. ,6(. 1=*. =--5(P. /&%.
k5(-,=%$-`. Q%&. )%(-. ,6=-. 7('0,(. ,%. L%57. =)(0'=-,=". M=(&-. %2.
,70)=,=%$0'. -%"=(,=(-S.W60,. =-. L%57. 7(-9%$-(. ,%.951'=". 2(07-.
01%5,."'=+0,(."60$*(S.
"
"
$%&" .678!0" 0/)0&,)" *7/6(" 08!3*(&" 0%*)?&" -/&'" !)-&&-" '%*,&"
&8&3&)('" R!(%" (%*(" /5" ?&)&(!0" 3/-!5!0*(!/)D" !)086-!)?"
3!'6)-&,'(*)-!)?" /5" 0/3.8&4" '0!&)0&" *)-" *88" (%&" -!55!068(!&'" /5"
3/-&,*(!)?" /.!)!/)" R!(%" A)/R8&-?&1" V&#&,(%&8&''D" 08!3*(&"
0%*)?&" !'" *" 3*((&," 5/," R%!0%" ,&'./)'!78&" ?/#&,)3&)('" '%/68-"
.,&.*,&" (%&!,"0!(!H&)'1" J" (%!)A" !(" !'"7&((&," (/".,&'&)(" !(" !)"*" 8/)?N
(&,3" %!'(/,!0*8" 0/)(&4(" ,*(%&," (%*)" *'" *" 0*(*'(,/.%&" '6--&)8+"
7,/6?%(" /)" 7+" '&85!'%" %63*)" *0(!/)'1" J)" *--,&''!)?" +/6,"
T6&'(!/)D" J" (%&,&5/,&" -!'06''9" (%&" !)&#!(*7!8!(+" /5"
3!'6)-&,'(*)-!)?B"*"R*+"/5"#!&R!)?"08!3*(&"0%*)?&"!)"%!'(/,!0*8"
*?,!068(6,*8" (&,3'B" (%&" '/6,0&'" /5" !)5/,3*(!/)" 6'&-" !)" -!#&,'&"
R*+'" 5/," .678!0" !)5/,3*(!/)D" *)-" 3+" #!&R" /5" (%&" 3/'("
,&'./)'!78&" *0(!/)'" (%*(" R&" 3*+" (*A&1" C!,'(D" 8&(" 3&" 8/R&,"
&4.&0(*(!/)'"7+"/6(8!)!)?"%/R"(%&"/6(.6('"/5"/6,"'/0!&(!&']"&8!(&"
3!)-'"*,&"/5(&)"3!'6)-&,'(//-"*)-"&#&)"3!',&.,&'&)(&-1"
"
"
K=-7(97(-($,=$*.U"=($"(.
"
F+" 0/)086'!/)" (%*(" *..8!0*(!/)" /5" (&0%)/8/?+" !'" !)&#!(*78&" *)-"
(%*(" !(" !'" (%&,&5/,&" !3.&,*(!#&" (/" 3*)*?&" !(" ,&'./)'!78+" R*'"
3!',&.,&'&)(&-"!)"(%&"0*'&"/5"?&)&(!0"3/-!5!0*(!/)"gEFh"*'"+/6,"
T6&'(!/)" !3.8!&'" f" 76(" !)" 5*0(" )/" 3/,&" (%*)" !'" 6'6*8" (/-*+1" J("
'&&3'"(/"3&"(%*("360%".678!0"!)5/,3*(!/)"3!',&.,&'&)('"'0!&)0&"
/,"&#&)"'0!&)(!'(']"!)5/,3&-"'(*(&3&)('1"$%&"'!(6*(!/)"!'"(%&"3/,&"
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-!'(6,7!)?"R%&)"R&" 8&*,)" (%*(" (%&".678!0" !)0,&*'!)?8+" 5/,3'" !('"
#!&R'" 5,/3" !)5/(*!)3&)(" *)-" #&,+" '%/,(" ,&./,('" (%*(" /5(&)"
&4*??&,*(&"(/"*((,*0("*)"*6-!&)0&1"$%!'"!'"(%&"R/,8-"R&"8!#&"!)D"'/"
7&3/*)!)?"!("!'"3/,&"(%&"/006.*(!/)"/5"/8-"?,63.'"(%*)"*"3*((&,"
(%*("'0!&)0&"'%/68-"*((&3.("(/"0/6)(&,1"$%&"3*''&'"%*#&"*8R*+'"
'(,*+&-"*5(&,"5*8'&"?/-'1"
"
@&5/,&"-!'06''!)?"08!3*(&"0%*)?&"!('&85D" 8&("3&"6'&"*"'67Q&0("(%*("
!'" !3.*0(&-" 7+" .//," ,&'./)'&'" (/" 08!3*(&" 0%*)?&" (/" !886'(,*(&"
%/R" &*'!8+" 3!'6)-&,'(*)-!)?" 0*)" *8'/" 56&8" 3!',&.,&'&)(*(!/)1"
$%&"'67Q&0("!'"5//-"'&06,!(+1"F!'6)-&,'(*)-!)?"!)"3+"&4.&,!&)0&"
%*'"*,!'&)"5/,"(R/"?&)&,*8",&*'/)'9""
• (%&"'67Q&0("0*)"7&"&4(,&3&8+"0/3.8&4"*)-"!("(*A&'",*,&"'A!88'"

/5" 0/336)!0*(!/)" (/" ,&8*+" !('" 3+,!*-" !)(&,*0(!/)'" (/"
0/)0&,)&-"8*+.&,'/)'"

• !)"*--!(!/)" (/"%*#!)?"./8!(!0*88+" 0/,,&0(" '(*)0&'D" (%&" '67Q&0("
8&)-'" !('&85" (/" '!)?8&N!''6&" %/77+" %/,'&'" f" 5/," &4*3.8&" !)"
*-#/0*(!)?"0/)'!-&,*(!/)"/5"'3*88"5*,3&,'"!)".//,"0/6)(,!&'D"
J" %*#&" 7&&)" #*,!/6'8+" 08*!3&-" 7+" '6../,(&,'" /5" /,?*)!0"
5*,3!)?D"*)(!NEF"8/77!&'"*)-"&#&)"*)(!N*?,!76'!)&''"?,/6.'1"
J)"&*0%"/5" (%&'&" (%,&&" !)'(*)0&'D" J" 5!)-" (%&" 8*7&8'"%63/,/6'"
'!)0&"J"%*#&"R,!((&)"f"J"(%/6?%("08&*,8+"f"*?*!)'("(%&"&40&''&'"
/5"/,?*)!0'"*)-"(%&!,"7&8!&5N7*'&-"'+'(&3'D"5/,"(%&"0/)(!)6&-"
*..8!0*(!/)"/5"3/8&068*,"7!/8/?!0*8"'0!&)0&"*)-"5/,"(%&")&&-"
/5" 8*,?&" '0*8&" *?,!76'!)&''" !)" .*,*88&8" R!(%" '3*88%/8-&,"
*?,!068(6,&1""

"
J" )/R" 5!)-" '60%"3!'6)-&,'(*)-!)?" *)-" &#&)"3!',&.,&'&)(*(!/)"
!)&#!(*78&1"<((&3.('"(/"08*,!5+"&!(%&,"(&)-"(/"7&"!?)/,&-"/,"(/"56&8"
3/,&"/5" (%&" '*3&1"=/8!(!0!*)'"36'("*8'/"A)/R" (%&".%&)/3&)/)1"
$%/'&"R%/"7&8!&#&"!)"*"'.&0!5!0"!''6&"R!88",&*-"'&8&0(!#&8+D"&!(%&,"
0/)'0!/6'8+"/,"/(%&,R!'&D"*)-"'/"'6../,("(%&!,"0/)#!0(!/)"!)"(%&"
'*3&" 3*))&," *'" *" 56)-*3&)(*8!'(1" $%&" .%&)/3&)/)" %*'" 7&&)"
*,/6)-" *'" 8/)?" *'" 3/-&,)" '0!&)0&D" *'" >%*,8&'" [*,R!)" /)0&"
/7'&,#&-9" \@6(" *'" 3+" 0/)086'!/)'" %*#&" 8*(&8+" 7&&)" "360%"
3!',&.,&'&)(&-D" *)-" !(" %*'" 7&&)" '(*(&-" (%*(" J" *((,!76(&" (%&"
"3/-!5!0*(!/)"/5"'.&0!&'"&4086'!#&8+"(/")*(6,*8"'&8&0(!/)D"J"3*+"7&"



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey WWP"

".&,3!((&-" (/" ,&3*,A" (%*(" !)" (%&" 5!,'(" &-!(!/)" /5" (%!'" R/,AD" *)-"
"'67'&T6&)(8+D"J".8*0&-"!)"*"3/'("0/)'.!06/6'"./'!(!/)"f")*3&8+D"
*(" (%&" 08/'&" /5" (%&" J)(,/-60(!/)" f" (%&" 5/88/R!)?" R/,-'9"" çJ" *3"
0/)#!)0&-" (%*(")*(6,*8" "'&8&0(!/)"%*'"7&&)" (%&"3*!)"76(")/(" (%&"
&4086'!#&" 3&*)'" /5" 3/-!5!0*(!/)1ç" "$%!'" %*'" 7&&)" /5" )/" *#*!81"
E,&*(" !'" (%&"./R&,"/5"'(&*-+"3!',&.,&'&)(*(!/)B" "76("(%&"%!'(/,+"
/5" '0!&)0&" '%/R'" (%*(" 5/,(6)*(&8+" (%!'" ./R&," -/&'" )/(" 8/)?"
"&)-6,&1]^:X"
"
J("3!?%(" 7&" &4.&0(&-" (%*(" J"R/68-" (*A&" '/3&"%/.&" /5" !)0,&*'&-"
6)-&,'(*)-!)?"5,/3"[*,R!)]'"'(*(&3&)(1"L/R&#&,D" J"36'(",&8*(&"
(%*(" J" %*#&" *8'/"%&*,-" !(" T6/(&-" ,&0&)(8+" 7+" *"3*(%&3*(!0!*)^::"
'.&*A!)?"/)"3!',&.,&'&)(*(!/)"/5"08!3*(&"0%*)?&"'0!&)0&1"<)-"%&"
*8'/" 0%*88&)?&-" [*,R!)]'" *''&,(!/)" (%*(" \'(&*-+"
3!',&.,&'&)(*(!/)"i"-/&'")/(" 8/)?" "&)-6,&]"7+"R,+8+"/7'&,#!)?"
(%*(" 0,&*(!/)!'3" 0/)(!)6&'" (/" 3!',&.,&'&)(" [*,R!)" :;X" +&*,'"
8*(&,1""
"
J" )/R" 5!)-" !("3/,&" .,/-60(!#&" (/" *00&.("3!',&.,&'&)(*(!/)" *)-"
3!'6)-&,'(*)-!)?" *'" .*,(" /5" (%&" )/,3*8" %63*)" ,&'./)'&'" (%*("
(%&"'0!&)(!5!0"3&(%/-"*!3'"(/"3!)!3!H&1"S6,"!)%&,&)("7!*'&'"*)-"
!)-&&-" (%&"R*+" /6," 7,*!)'" %*#&" &#/8#&-" !)086-&" '%/,(06('" *'" *"
3&*)'" /5" 0/.!)?"R!(%" (%&" /(%&,R!'&" /#&,R%&83!)?" -*(*" !).6('"
(%*(" )&R" '!(6*(!/)'" ,&T6!,&" 6'" (/" !)(&,.,&(1" 20!&)(!'('" *,&"
&4.&0(&-"*'".*,("/5"(%&!,"#/0*(!/)"(/"5/88/R"(%&"'0!&)(!5!0"3&(%/-"
(/"&8!3!)*(&"*88"./''!78&"7!*'&'D"76("(%&"R!-&,".678!0"!'")/("6)-&,"
*)+"0/3.68'!/)"(/"-/"(%&"'*3&"&#&)"!5"(%&+"*,&"*R*,&"/5"(%!'"/8-"
*)-"3*Q/," 7,&*A(%,/6?%" /5" '0!&)0&" *7/6(" /6," 0/?)!(!/)1" <'" (%&"
5/88/R!)?" C!?6,&" !886'(,*(&'D" 7/(%" '0!&)(!5!0" *)-" ?&)&,*8" .678!0"
*..,/*0%&'" !)5/,3" R%*(" !'" '&&)" *'" A)/R8&-?&D" *8(%/6?%" /)&"
5/,3" !'" 3/,&" /7Q&0(!#&" (%*)" (%&" /(%&,B" !(" *8'/" !)-!0*(&'" R%+"
08*'%&'"*,&"!)&#!(*78&1""
"
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"
"
<)-" '/D" %*#!)?" ,&'!?)&-" 3+'&85" (/" 3!'6)-&,'(*)-!)?" 8&(" 3&"
0/)(!)6&" (/" 6'&" 5//-" '&06,!(+" *'" *)" &4*3.8&" /5" *" 3&*)'" /5"
,&-60!)?" '0!&)(!'3" *)-" '0!&)(!5!0" !?)/,*)0&" !)" (%&" 56(6,&1" $%!'"
3*+"7&"-/)&"(%,/6?%"&-60*(!/)B".&''!3!'(!0*88+D"3*)+"3!?%("'*+"
(%*(" (%!'" 0*))/(" 7&" -/)&"R%&,&" '0%//8" &-60*(!/)" !'" ./8!(!0!H&-1"
@6("(%&,&"!'"*8R*+'"%/.&"(%,/6?%"!3.,/#&-"&-60*(!/)"/5"(&*0%&,'"
R%/"#*86&"(%&!,"'(6-&)('"*7/#&"&-60*(!/)*8"*)-"./8!(!0*8"(%&/,+1"
F+".,/./'*8"5/,"*88"R%/"*,&"!)(&,&'(&-"!'"'!3.8&"f"!(" !'9".8*0&"*)"
!''6&"'60%"*'"08!3*(&"0%*)?&"!)"!('"%!'(/,!0*8"0/)(&4(1"
"
"
U("57=$*.T%%).=$.0.360$*=$*.W%7').
"
>8!3*(&"!'"0%*)?!)?B"!("*8R*+'"%*'1"L63*)'"%*#&"*-*.(&-"(/"(%&'&"
0%*)?&'" (%*("%*#&"7,/6?%("%6?&"#*,!*(!/)'" !)"/0&*)!0" 8&#&8'D" !0&"
0/#&,"*)-"-&'&,(!5!0*(!/)1"2&85N&#!-&)("*'"!("3*+"'&&3D"J"!)(,/-60&"
(%!'" 5*0(" !)" /,-&," (/" -!'3!''" *88" (%/'&" R%/" 08*!3" (%*(" 06,,&)("
0%*)?&'"(%,&*(&)"/6,"'.&0!&']"'6,#!#*81"J5"R&"*,&"(%,&*(&)&-"*'"*"
'.&0!&'D" !(" !'")/(" ,&#&*8&-"08&*,8+" !)" (%&"/6(.6('" 5,/3"*)+"/5" (%&"
08!3*(&"0%*)?&"3/-&8!)?1"@6("R%+"'%/68-"!("7&"f"(%&"3*(%&3*(!0'"
*,&")/("*--,&''!)?"'60%"3*((&,'1">8!3*(&"0%*)?&"'(6-!&'"-/"6'&"
%!'(/,!0*8" !)5/,3*(!/)D" !)086-!)?"360%"'/.%!'(!0*(&-"*''&''3&)("
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/5" >SW" 8&#&8'" *)-" (&3.&,*(6,&'" *0,/''" 0&)(6,!&'" *)-"3!88&))!*1"
[!55&,&)("*)*8+'&'" 0*)"*8'/"7&"0/)-60(&-" 5/,"/(%&," !)-!0*(/,'"/5"
08!3*(&" *)-" /(%&," 0%*)?&'1" J(" !'" 8&''" 0/33/)D" %/R&#&,D" (/"
0/)'!-&," (%&" %!'(/,+" /5" %63*)" *-*.(*(!/)" (/" 08!3*(&" 0%*)?&1" J)"
(%!'" '&0(!/)" J" .,&'&)(" /)&" #!&R" /5" (%&" 3*!)" *'.&0(" /5" %63*)"
%!'(/,+"f" 5//-" '&06,!(+1" J(" !'")/(" (%&"/)8+"#&,'!/)"/5" (%&"%!'(/,+D"
76("!("!'"(%*("R%!0%"J"5!)-"3/'(".8*6'!78&1"
"
=,&N*?,!068(6,*8" '/0!&(!&'" .,/7*78+" -&3/)'(,*(&-" *" 8&#&8" /5"
&T6!(+" %*,-" (/" !3*?!)&" (/-*+" f" 5//-" R*'" '%*,&-" 0/336)*88+1"
260%" &?*8!(*,!*)" %6)(&,N?*(%&,&," '/0!&(!&'" 3*+" )/(" %*#&" 7&&)"
7*'&-" /)" '(,!0(" %!&,*,0%!&'" /5" '(*(6'" *)-" ./R&,D" *)-"3*+" %*#&"
*8'/" -!'0/6,*?&-" !)-!#!-6*8" %/*,-!)?" /5" 5//-" *)-" *((&3.('" (/"
-/3!)*(&1^:W"U!(%"-!'.&,'&-"./R&,"*)-" 8!((8&" !-&)(!5!0*(!/)"R!(%"
.&,'/)*8" .,/.&,(+D" '/" (%&" (%&/,+" ?/&'D" (%&,&" R*'" )/" )&&-" (/"
-&5&)-" (&,,!(/,+1" J)" (%!'" R/,8-" /5" (%&" \)/78&" '*#*?&]D" (%&" 3*!)"
!)0&)(!#&"5/,"(%&"?,/6."R*'"(/"3*!)(*!)"(%&"-&?,&&"/5"&T6!(+"(%*("
3/'(" 5*#/6,&-"?,/6."'6,#!#*81"U%/&#&,"'600&''5688+" 5/6)-" 5//-"
/," ?*3&" '%*,&-" !(D" *)-" &#&)" *(" ?,/6." 8&#&8" !(" '&&3'" (%&,&"R&,&"
5&R" *((&3.('" *(" '(/,*?&1" <'" 08!3*(&" 0%*)?&-D" (%&" ?,/6."3/#&-"
R!(%" (%&" 5//-" '/6,0&'" f"3*)" 5/88/R!)?" )*(6,&" (%/6?%"R!(%" 8&''"
!-+88!0" 8!5&'(+8&'" (%*)" (%/'&" '/3&(!3&'" ./,(,*+&-" 7+" '&&A&,'" /5"
8/'("c-&)'1"
"
=,!3*8" 6,?&'" 5/," -/3!)*)0&" R&,&" (%6'" %&8-" !)" 0%&0A" 7+" (%&"
0/)'0!/6'" -&0!'!/)'" /5" (%&" ?,/6.D" '6../,(&-" 7+" .,*0(!0&'" /5"
'%6))!)?"(%/'&"R%/"5*!8&-"(/"0/)5/,31"260%"'.&068*(!/)")*(6,*88+"
8&*-'"(/"56,(%&,"'6??&'(!/)'"/5"?&)&(!0"'&8&0(!/)".,&''6,&"*?*!)'("
!)-!#!-6*8" *0(!/)" (%,/6?%" (%!'" .%*'&" /5" /6," '.&0!&']"
-&#&8/.3&)(1^:P"$%&)"0*3&"*?,!068(6,&1"
"
<?,!068(6,*8" '/0!&(!&'D" !)" '(*,A" 0/)(,*'(" (/" (%!'" &?*8!(*,!*)" &(%!0D"
&)0/6,*?&-" !)-!#!-6*8" !)!(!*(!#&" (%*(" !)086-&-" %/*,-!)?" *)-"
*??,&''!/)" !)" (%&" )*3&" /5" -&5&)0&1" $%!'" R*'" *" ,&#/86(!/)*,+"
0%*)?&D" *8(%/6?%" !(" (//A"3!88&))!*" *)-" 0/68-" )/(" %*#&" 7&&)" 7+"
*)+" 3&*)'" *" '!3.8&" (,*)'!(!/)D" '!)0&" *?,!068(6,&" R*'" *" 8&''"
&55!0!&)("3&*)'" /5" 5&&-!)?" *" ?,/6." (%*)" %6)(!)?" *)-" ?*(%&,!)?1"
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U&'(&,)" .%!8/'/.%+" /55&,'" &4.8*)*(!/)'" 5/," (%&" 0%*)?&" !)" '60%"
5/,3'"*'"(%&"!)(,/-60(!/)"/5".,!#*(&".,/.&,(+D"(%&"08*''"'(,6??8&'"
/5" 0*.!(*8!'3" *)-" )*(6,*8" 0/3.&(!(!/)1" 2/3&" !)(&,.,&(*(!/)'" /5"
@6--%!'3D" R%!8&" 56)-*3&)(*88+" -!'!)(&,&'(&-" !)" '60%" %!'(/,!0*8"
-&#&8/.3&)('D" ./'!(" (%*(" %/*,-!)?" !'" *)" /6(0/3&" /5" *?,!068(6,&"
(%*(" !)(,/-60&-" *)" !)0,&*'&" !)" %63*)N!)-60&-" '655&,!)?1" J(" !'"
(%6'" ,&8&#*)(" (/" *'A" R%*(" 3*-&" *?,!068(6,&" *((,*0(!#&" R%&)" !("
R*'" *83/'(" *8R*+'" 3/,&" 8*7/6," !)(&)'!#&" *)-" -,&*,+" (%*)"
%6)(!)?" *)-" ?*(%&,!)?D" *)-" R%&)" (%&" 0!(!&'" (%*(" *?,!068(6,&"
0,&*(&-" ,&'(,!0(&-"3/#&3&)("R%&)" 08!3*(&" 0%*)?&-Z"$%&" 6'6*8"
*)'R&," !'" (%*(" ./.68*(!/)" !)0,&*'&-" *)-" '(,&''&-" (%&" *#*!8*78&"
)*(6,*8",&'/6,0&'"*00&''!78&"5,/3"%6)(!)?"*)-"?*(%&,!)?1"
"
J)0,&*'!)?" ./.68*(!/)"R/68-" %*#&" ,&T6!,&-"3/,&" 5//-" *)-" (%!'"
0/68-" 7&" 7&((&," .,/#!-&-" 5,/3" 3*)*?&-" &)#!,/)3&)('1" S)0&"
.&,5&0(&-D" *?,!068(6,&" .,/-60&-" '6,.86'&'" !)" '/3&" '&*'/)'" *)-"
*88/R&-" '/3&" /5" (%&" ?,/6." (/" ,&(!,&" 5,/3" 5*,3!)?" *)-" .6,'6&"
/(%&,"'/0!*8" 56)0(!/)'"#*86&-"7+"(%&"0/336)!(+1"U!(%"(%!'"0*3&"
-!55&,&)(" 8&#&8'" /5" '(*(6'D" (%&" '/0!*8" '(,*(!5!0*(!/)" (%*(" !'"
0/33/)8+" ,&?*,-&-" *'" *" %*883*,A" /5" 0!#!8!H*(!/)1" =*,(" /5" (%*("
'.&0!*8!H*(!/)" /5" 56)0(!/)'"R!(%!)" (%&" '/0!&(+" 7&0*3&" *" 5/,0&" (/"
&4.*)-"(/")&R"*?,!068(6,*8"*,&*'"*'"./.68*(!/)"0/)(!)6&-"(/",!'&"
*)-" !)" ,&'./)'&" (/" 08!3*(&" 0%*)?&D" !)&#!(*78+" 8&*-!)?" (/"
0/3.&(!(!/)" 7&(R&&)" *?,!068(6,*8" 0/336)!(!&'1" >/)58!0(" *)-"
0/)T6&'(" 5/88/R&-" *)-" (%&,&7+" 0,&*(&-" *" -/3!)*(&-" 08*''" (%*("
0/68-"7&"5/,0&-"!)(/"'&,#!8&",/8&'1"$%&"5/88/R!)?"C!?6,&"!886'(,*(&'"
./.68*(!/)"&4.*)'!/)"R!(%"'!H&"/5"(%&"&88!.'&'"5,/3"'%*,!)?")/)N
*?,!068(6,*8" ?,/6.'" (/" (/-*+]'" 5//-N'6,.86'" '6../,(&-" '/0!&(!&'"
*)-"*''63.(!/)'"/5"*??,&''!/)1"
"
<"'(,*(!5!&-"'/0!&(+"R!(%"*" 5!?%(!)?" 5/,0&"0/68-"*8'/"-/3!)*(&"*)"
&?*8!(*,!*)"%6)(&,"*)-"?*(%&,&,"0/336)!(+"*)-"*))&4"(%&!,"*,&*"
5/," *?,!068(6,&1" 2/3&(!3&'" (%&" ./R&," R*'" 7*8*)0&-" (%&" /(%&,"
R*+D"'60%"*'"R%&)"%6)(&,'"3/,.%&-"!)(/"5*'(&,N3/#!)?")/3*-'"
R%/" 0/68-" -&'(,/+" *?,!068(6,*8" 0!(!&'1" 2/" (%&" 6'&" /5" '6,.86'"
,&'/6,0&'" 5,/3"*?,!068(6,&" 56)-&-"3!8!(*,+"0*.*7!8!(+"*'" !('" 5!,'("
*)-"&''&)(!*8".*,()&,1"F*Q/,"08!3*(!0"0%*)?&"*00&8&,*(&-"0/)58!0("
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7&(R&&)" %&,-&,'" *)-" 5*,3&,'D" *)-" 7&(R&&)" 5*,3!)?" '/0!&(!&'1"
$%&" !)#&'(3&)(" !)" 8*)-" -&#&8/.3&)(" 5/," *?,!068(6,&" 3*-&" !("
3/,&" #*86*78&" (%*)" 6)-&#&8/.&-" 8*)-" *)-" %&)0&" .,/.&,(+"
7&0*3&" *)" !)%&,!(&-" *)-" (,*-&-" 0/33/-!(+1" M!A&R!'&D" (,*-&" /5"
*?,!068(6,*8" .,/-60&" 0/33/-!(!H&-" /6(.6(" *)-" 3*-&" !(" R/,(%"
'(/,!)?D"5!,'("*?*!)'(".//,"'&*'/)'D"76("*8'/"(/"*R*!("!('"!)0,&*'&-"
#*86&"R%&)"5//-"R*'"'0*,0&"*)-"'/"?*!)"3/,&"./R&,1"J)"*".&,!/-"
/5" '6'(*!)&-" 08!3*(&" 0%*)?&D" *?,!068(6,*8" 0/336)!(!&'" R!(%" *"
-!'0!.8!)&-" 5//-" '(/,*?&" ./8!0+" -/3!)*(&-1" <)-" '/" !)&T6*8!(+"
!)0,&*'&-1""
"

"
"
I&-60&-" &T6!(+" -&'(*7!8!H&'" *" 0/336)!(+D" R%!0%" !)" (6,)"
3/(!#*(&'"'/3&"5,/3"(%&"0/336)!(+" (/"3!?,*(&D"*)-" !)"*"R/,8-"
R%&,&" 3/'(" *#*!8*78&" 8*)-" R*'" *8,&*-+" (*A&)D" (/" 7&0/3&"
*??,&''/,'1^:^" $%!'" 56,(%&," '6../,('" (%&'&" &4.8*)*(!/)'" 5/," (%&"
'.,&*-"/5"*?,!068(6,&"f")/("*'"*"3/,&"&55!0!&)("'+'(&3"!)"'/0!*8"/,"
&0/)/3!0" (&,3'D" 76(" *'" *" '+'(&3" (%*(" 7,&&-'" !)&T6*8!(+D"
!)'(*7!8!(+"*)-"&4.*)'!/)!'("*??,&''!/)1"J5"*?,!068(6,&"R*'"7&((&,"
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!)"'/3&"R*+D"!("'&&3'"!("3*+"-&,!#&"!)".*,("5,/3"!('"6)-&,.!))!)?"
/5" !)0,&*'&-" 7&88!?&,&)0&1" J)" (&,3'" /5" 08!3*(&" 0%*)?&D" (%&"3/,&"
7&88!?&,&)(" *?,!068(6,*8" '/0!&(!&'" R&,&" *8R*+'" 3/#!)?" (/R*,-'"
7&((&,"*?,!068(6,*8" 8*)-1"$%&" !3.8!0*(!/)'"/5" (%!'"./'(68*(!/)"*,&"
-&#*'(*(!)?" 5/," *)+/)&" !)(&)(" /)" 5!)-!)?" '60%" ?,*!8'" *'"
'6'(*!)*7!8!(+D" /," '&&A!)?" '/3&" .&,5&0(" '/86(!/)" (/" 5&&-!)?" (%&"
R/,8-" 5,/3" *)" &?*8!(*,!*)" &(%!01" U%+Z" @&0*6'&" !)" (%&" 5!,'("
!)'(*)0&D" (%!'" 5/,3" /5" *?,!068(6,*8" '6'(*!)*7!8!(+" !'" 6)-&,3!)&-"
7+" (%&" ?,&&-" *)-" *??,&''!/)" (%*(" (%!'" '0&)*,!/" .*!)('" *'" *)"
&''&)(!*8" !)?,&-!&)(" /5" '600&''568" *?,!068(6,&" f" *)-" (%!'" !)" (6,)"
8&*-'"(/"%!?%&,"5&,(!8!(+",*(&'"*'"*"?6*,*)(&&"/5" 8*7/6,"5/,"56(6,&"
5//-"'6..8+1"<)-"'&0/)-D"(%&".*'("'600&''568"&?*8!(*,!*)"'/0!&(!&'"
7*'&-"/)"?,/6."0//.&,*(!/)"!)"%6)(!)?"*)-"?*(%&,!)?"3*!)(*!)&-"
8/R" ./.68*(!/)'" (%,/6?%"3&0%*)!'3'" (%*("R/68-" 7&" 6)./.68*,"
(/-*+D"!)086-!)?"!)5*)(!0!-&1""
"
J)" !('" '%/,(" :XDXXXN+&*," %!'(/,+D" *?,!068(6,&" %*'" 3/#&-" 5,/3"
*,&*'"(%*("*,&"(/-*+"-&'&,('"*("(%&"'*3&",*(&"/5"-&'&,(!5!0*(!/)1"J("
-/&'")/("%*#&" (/"7&"'/3&"-!#!)&8+" !)'.!,&-"&4/-6'"/,".,&'0!&)("
6)-&,'(*)-!)?"/5"&3&,?!)?"08!3*(&"0%*)?&'D"76(",*(%&,"*"?,*-6*8"
3/#&3&)(" R!(%" &)#!,/)3&)(*8" 0%*)?&'" (/" 3*!)(*!)" ,&8!*78&"
+!&8-'1" J5" !33!?,*)('" .,/#&-" -/3!)*)(D" (%&+" -!'.8*0&-"R%/&#&,"
R*'"(%&,&"7&5/,&%*)-1"$%&"%*H*,-'"/5"3/,&".&/.8&" 8!#!)?"08/'&,"
(/"&*0%"/(%&,"*)-"(/"*)!3*8'"*--&-"H//)/(!0"-!'&*'&",!'A'"(/"(%&"
,!'A"/5" 08!3*(&N!)-60&-" 0,/." 5*!86,&"*)-"*0(&-"/#&,"3!88&))!*" (/"
0/)(*!)" ./.68*(!/)" ?,/R(%" *(" 8&#&8'" (%*(" 0/68-" 7&" 5&-" !)" 3/'("
+&*,'" 7+" (%!'" &4.*)'!/)" 3/-&81" <)-" *'" (&0%)/8/?!&'" &#/8#&-D"
&4.*)'!/)" !)(/" )&R" 8*)-'" !)0,&*'&-" f" *" 8*(&" '(*?&" /5"R%!0%"R&"
'&&"(/-*+"!)"3/'("0/)(!)&)('1"
"
$%&"0&)(,*8!(+"/5"8/R",*(&'"/5"./.68*(!/)"!)0,&*'&"5/,"0/336)!(+"
'6,#!#*8D" &#&)" !5" )/("3*)*?&-" 7+" %63*)'D" 0/33*)-'" *((&)(!/)1"
$/-*+]'"&(%!0"/5"&T6*8!(+"/5"'6,#!#*8",!?%('"5/,"&#&,+".&,'/)"7/,)"
0/)(,*'('" R!(%" (%!'" &*,8!&," '8/R" ./.68*(!/)" !)0,&*'&" *)-"
&'.&0!*88+"'/0!*88+N-&(&,3!)&-"!-&*8"./.68*(!/)'D"*)-" !)(,/-60&'"
*" 7*'!0" 0/)58!0(" R!(%" !-&*8'" /5" '6'(*!)*7!8!(+1" U!(%" (%&" /)8+"
&55&0(!#&" )*(!/)*8" ./.68*(!/)" ./8!0!&'" *88" 5*#/6,!)?" 0/)(!)6*(!/)"
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/5" ./.68*(!/)" ?,/R(%D" /)&" /5" %63*)!(+]'" A&+" %!'(/,!0*8" (//8'" !)"
*-*.(!)?" (/" 08!3*(&" 0%*)?&"%*'" 7&&)" 8/'(1"U!(%" '60%" ,&*8!H*(!/)"
R&" '%/68-" &4.&0(" .&,!/-!0" 5*3!)&'" *)-" 8*,?&" )637&,'" /5" &*,8+"
-&*(%'1"U&" -/)](" 8!A&" (/" *0A)/R8&-?&" '60%" 0/)58!0('" !)" (%!'" *?&"
R%&)"!(" !'"%*,-"(/" !'/8*(&"/6,'&8#&'" 5,/3"(%&"A)/R8&-?&"/5"'60%"
'655&,!)?1""
"
2/"R!(%"(%&",&*8!(+"/5"08!3*(&"0%*)?&"*)-"(%&"8!A&8+"0/)(!)6&-",!'&"
!)" ./.68*(!/)D" 5//-" '&06,!(+" '%/68-" 7&" (%&" 08&*," 5/06'" 5/," (%&"
R&88N!)(&)(!/)&-" /5" (/-*+D" 5/," /6(0/3&'" 5,/3" '6,#!#*8" (/"
'6'(*!)*7!8!(+"*)-"&#&)"(/"'/0!*8"&T6!(+1"=/.68*(!/)"'&&3'" 8!A&8+"
(/" 0/)(!)6&" !('" ,!'&" ,&?*,-8&''" /5" (%&" /.(!3!'(!0" 3/-&8'" /5"
!)0,&*'&-"0/)'63.(!/)" 8&*-!)?" (/"-/R)(6,)'" !)" 5&,(!8!(+1"U%&,&"
(%!'" !'" ,&*8!H&-" !(" 8&*-'" (/" (%&" '&85N&#!-&)(" 0/)086'!/)" (%*(" 5//-"
*#*!8*7!8!(+"36'("*..,/4!3*(&"5//-"-&3*)-1"L/R&#&,D"*'"J"*,?6&"
&8'&R%&,&D^:;" (/" 8&*." 5,/3" (%!'" *4!/3" (/" .,/3/(!/)" /5" 5,&&"
/.&,*(!/)"/5"3*,A&('"(/"7*8*)0&"'6..8+"*)-"-&3*)-"!'"'!3.8!'(!01"
J''6&'"/5"*00&''"*)-"*#*!8*7!8!(+"*,&"-&(&,3!)&-"7+"5*,"3/,&"(%*)"
-&3*)-" *(" *)+" /)&" (!3&1" J(" !'" '655!0&" (/" )/(&" %&,&" (%*(" *(" !('"
(%&/,&(!0*8"7&'(D"5,&&"3/#&3&)("/5"0*.!(*8"*)-"5//-"g*3/)?"/(%&,"
.,/-60('h"36'(" 7&"3*(0%&-" 7+" 5,&&"3/#&3&)(" /5" .&/.8&" !5" (%&"
(%&/,+" !'" (/" 7&" *-%&,&-" (/" f" *)-" (%!'" R!88" )/(" /006," 6)-&," (%&"
)*(!/)N'(*(&" 3/-&8'" /5" (/-*+D" /," 6)-&," *)+" ?/#&,)*)0&" '+'(&3"
(%*("J"A)/R"/51"$%&"-&5&)0&"5/,0&'"(%*("(%&"-/3!)*)("*?,!068(6,*8"
'/0!&(!&'"%*#&"76!8("6."/#&,"0&)(6,!&'"R!88".,/(&0("(%&3"5,/3"(%&"
/(%&,'" '&&A!)?" (/" !33!?,*(&" (/" &'0*.&" 5//-" '%/,(*?&'" ,&'68(!)?"
5,/3"./.68*(!/)N*??,*#*(&-"08!3*(&"0%*)?&1"2(60A"!)"5//-"-&5!0!("
8*)-'D" '60%" ?,/6.'" 0*)" /)8+" %/.&" (%*(" (%&!," )&4(" *?,!068(6,*8"
'&*'/)"R!88"7&"7&((&,D"*)-"(%/'&"(%*("'6,#!#&"(/"'&&"!("R!88"-&5!)&"
(%&" 0%*)?&'" !)" (%*(" '/0!&(+D" *'" %*'" /006,,&-" /#&,"3!88&))!*" 5/,"
(%/'&"R%/"-!-")/("/,"0/68-")/("3/#&1""
"
J(" !'" !)(&,&'(!)?"(/"./)-&,"R%&(%&,"'60%"'&8&0(!/)".,&''6,&"/#&,"
3!88&))!*" %*'" .,/-60&-" *" -!55&,&)(" 3&)(*8" .,&-!8&0(!/)" !)"
3*,?!)*8!H&-" 8*)-'" 0/3.*,&-" (/" (%/'&" -/3!)*)(" ?,/6.'" R!(%"
.,/-60(!#&"8*)-'1"S)&"6),&8*(&-"(%&/,+"/)"(%&"'67Q&0("&4*3!)&-"
U&'(&,)" %63*)" ?&)&(!0" '&8&0(!/)" .,&''6,&'" *5(&," (%&" J)-6'(,!*8"
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I&#/86(!/)"R%&)"R&*8(%+" 5*3!8!&'" .,/-60&-" *)-" ,*!'&-" '&#&,*8"
(!3&'" 3/,&" 0%!8-,&)" (%*)" R/,A&,'1" c4*3!)*(!/)" /5" 0%*)?&'" !)"
*((!(6-&'" !)" (%&" R&*8(%+" ?,/6." ,&#&*8&-" *)" !)0,&*'!)?8+" '&85!'%"
(&)-&)0+" f" !)-!0*(&-" 5,/3"R!88'" 7&T6&*(%!)?" &'(*(&'" (/" ?&)&(!0"
-&'0&)-&)('" ,*(%&," (%*)" (%&" )&&-+" *'" %*-" .,&#!/6'8+" 7&&)" (%&"
0*'&"5/,"(%&"R&88N/551"<"0/)086'!/)"5,/3"(%&",&'&*,0%"R*'"(%*(D"*'"
(%!'",&.,&'&)(&-"(%&"./!)("/5"!)58&0(!/)"!)"(%&"./.68*(!/)"06,#&"!)"
c6,/.&D" (%&" 0/)(!)6!)?" ?&)&" .//8" 0/)(*!)&-" *" -!'.,/./,(!/)*(&"
,&.,&'&)(*(!/)" /5" (%&'&" 3/,&" '&85!'%" !)-!#!-6*8'1" J(" !'" &#&)"
'6??&'(&-" (%*(" (%!'" 3*+" &4.8*!)" *..*,&)(" -!55&,&)0&'" 7&(R&&)"
(%&"3&)(*8".,&-!8&0(!/)'"/5"(%&"U&'("*)-".//,&,"0/6)(,!&'1^:a"J('"
)/("&6?&)!0'D"76("'60%"0/)086'!/)'"*8'/"'&&3"(/"7&"7&+/)-"R!-&,"
-!'06''!/)D" R%!0%" %*'" 8!3!(&-" /6," 6)-&,'(*)-!)?" /5" R%+" /6,"
'/0!&(!&']" *0(!/)'" *,&" '/" 5*," 5,/3" /6," &'./6'&-" !)(&)(!/)'1"
L/R&#&,D" J" 0/)086-&" (%*(" R%*(&#&," (%&" !)586&)0&" /5" '60%"
'&8&0(!/)".,&''6,&'"*,&D"(%&+"*,&"8!A&8+"(/"7&"'3*88"f"*)-"(%&"8!((8&"
.,*0(!0*8"7&)&5!("(%*("3!?%("*,!'&"5,/3"'60%"A)/R8&-?&"R/68-")/("
%&8."5&&-"(%/'&"R%/"*,&"'%/,("/5"5//-1"
"
$%&" /7#!/6'" ,&'./)'&" (/" (%!'" 5//-" '%/,(*?&" 5,/3" 08!3*(&"
#*,!*7!8!(+"*)-"/(%&,"5*0(/,'"!'"0*,,+!)?"*("8&*'("/)&"'&*'/)]'"5//-"
)&&-'" !)" 5//-" ,&'&,#&'1" 260%" '(/,*?&" %*'" 7&&)" ,/6(!)&"
(%,/6?%/6("3/'("/5"%63*)!(+]'"*?,!068(6,*8"%!'(/,+1"@6("!)",&0&)("
-&0*-&'" R&" %*#&" )*!#&8+" *''63&-" (%*(" 5*0(/,'" ?/#&,)!)?"
.,/-60(!/)"0*)"7&"0/)(,/88&-D" !)086-!)?" (%&"R&*(%&,1"$%!'" !'" (%&"
./!)(" R&" %*#&" )/R" 0/3&" (/" f" *)" *''63.(!/)" (%*(" R&" *,&" '/"
./R&,568"*)-"-/3!)*)("(%*(")/("/)8+"%*#&"R&"!)-60&-"0%*)?&'"!)"
08!3*(&D" 76(" R&" 0*)" 5!4" !(1" <)+/)&" R%/" %*'" ,&58&0(&-" /)" (%&"
!)(,!0*0!&'" /5" (%&" !))63&,*78&" !)(&,*0(!/)'" !)" 8!#!)?" '+'(&3'" !'"
%6378&-" 7+" (%&" &4.&,!&)0&D" *)-" A)/R'" (%*(" /6," 7&'("
3*(%&3*(!0*8" 3/-&8'" *,&" Q6'(" /6," 5!,'(" 5&&78&" *((&3.('" (/"
6)-&,'(*)-"*"5&R"/5"(%&'&"3+,!*-"#*,!*78&'1"F/,&".,*0(!0*8"!'"(%&"
3!88&))!*N/8-" *..,/*0%"/5" 0/)'&,#*(!#&8+"3*)*?&-" 5//-" '(/,*?&"
5/," *88" R%/" %*#&" 3!''&-" /6(" /5" (%&" ?//-" 8*)-'" (%*(" *,&" 3/,&"
!)'68*(&-"5,/3"08!3*(&"0%*)?&1"
"
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S)&" '&*'/)]'" 5//-" 5/," *" '/0!&(+" !'" !)" 5*0(" *"3!)!3*8" )&&-D" '!)0&"
08!3*(&" #*,!*7!8!(+" !'" )/(" .,&-!0(*78&1" L63*)" *0(!/)'" *,&" *8'/"
6).,&-!0(*78&"*)-"/5(&)"!)(&,,6.("5//-"'6..8+D"&'.&0!*88+"(/"8*,?&"
0!(!&'1"2(/,*?&"/5"5//-"*)-"(*A!)?"/#&,"/(%&,']"8*)-"*,&"(%&"*?&N/8-"
,&'./)'&'" (/" (%&'&" ,!'A'D" 76(" (%!'" ,&'./)'&" !'" )&?*(&-" 7+"
*?,!068(6,*88+" -/3!)*)(" )*(!/)'" (%*(" %*#&" -&#&8/.&-" '(,/)?"
-&5&)0&" 3&0%*)!'3'" f" *8(%/6?%" '/3&" &4.*)'!/)" /5" 8*)-'" !'"
*8R*+'"&#!-&)(1"$%*("!'"*)/(%&,"-!'06''!/)1"
"
U!(%"0/)(!)6&-",!'!)?"./.68*(!/)'"!)"3*,?!)*8!H&-"8*)-'D"08!3*(&"
0%*)?&" !)0,&*'&'" (%&" ,!'A" /5" %6)?&," *)-" !)5&0(!/)" 5,/3" 0,/."
5*!86,&" *)-" *)!3*8" -!'&*'&'1" 2/D" R&88" 3*)*?&-" 5//-" .,/-60(!/)"
*)-" '(/,*?&"./8!0!&'D" ,!)?N5&)0&-" !)")*(!/)*8"76-?&('"*)-" 8!)A&-"
(/")*(!/)*8".,!/,!(+"./8!0!&'"*)-".,/?,*3'"5/,"5//-"'&06,!(+"*,&"*"
8/?!0*8" ,&'./)'&" (/" 08!3*(&" 0%*)?&1" $%&" %&*(" ?&)&,*(&-" 7+"
08!3*(&" 0%*)?&" *,?63&)('" 7&%//#&'" *)+" -!'06''!/)" /5" 5//-"
'&06,!(+" (/" 0/)'!-&," (%&" 3*((&," ,&*8!'(!0*88+D" R%!0%" !)" (%!'"
-!'06''!/)"3&*)'"*0,/''"(%&"%!'(/,+"/5"*?,!068(6,&1"
"
>*)" '60%" *" 0/)(,/#&,'!*8" #!&R" /5" %63*)" %!'(/,+" 7&" !)086-&-" !)"
'0%//8!)?Z"U%+")/(D" !5" !(" '(,&)?(%&)'" '/0!&(+"*)-"R/,8-".&*0&"f"
*5(&," *88" (%*(" !'" (%&" 56)0(!/)" /5" &-60*(!/)" 3/,&" (%*)" (%&"
!)0680*(!/)" /5" 'A!88'" 5/," ,&)(N'&&A!)?" /006.*(!/)'1" J)" '60%" *"
,&*8!'(!0"*..,/*0%"&-60*(!/)]'"06,,&)(",&#!'!/)!'("#&,'!/)'"0/68-"
R&88"7&",&.8*0&-"7+"*'.&0('"/5"*?,!068(6,*8"*)-"08!3*(&"%!'(/,+D"*'"
/6(8!)&-"!)"(%&")&4("'&0(!/)1"
"
"
/6(.3'=+0,=".U=$-.%2.,6(.T0,6(7-.
"
c*,8+" *?,!068(6,&" 5&-" #!88*?&'D" (%&)" (/R)'" *)-" 0!(!&'D" 76(" !('"
&3&,?&)0&" &77&-" *)-" 58/R&-1" <)+/)&" (/-*+"R%/" 5&&8'" (%*("R&"
*,&" .*'(" (%*(" '(*?&" R/68-" -/" R&88" (/" ,&0/)'!-&," (%&" &#&)('"
-&'0,!7&-" !)" (%!'"'&0(!/)1"$/"'8!."7*0A" !)(/"7*,7*,!'3" !'"*)"&*'+"
&#&)(" 5/," *)+" '/0!&(+D" *)-" '/0!&(+" !'"3/'(" #68)&,*78&"R%&)" !(" !'"
5/,?/((&)" /,"R/,'&" -&)!&-" (%*(9" \(/" 7&" 0!#!8!H&-"3&*)'" (/" A)/R"
/)&"!'"./(&)(!*88+"*"7*,7*,!*)]^:_1"$%6'"J")/R".,&'&)("*)"&''&)(!*8"
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-&'0,!.(!/)" /5" &*,8+" *?,!068(6,*8" %!'(/,+" *'" *8(&,)*(!)?" .&,!/-'"
R%&)"(%&"3*Q/,"/006.*(!/)"R*'"&!(%&,"%6)(!)?"*)-"?*(%&,!)?"/,"
*?,!068(6,&D" /," !)" /(%&,"R/,-'" *8(&,)*(!)?" .&,!/-'" /5" 7*,7*,!'3"
*)-"0!#!8!H*(!/)1"
"
$%&"*?,!068(6,*8"R*,8!A&"F+0&)*&)"068(6,&"-&'0,!7&-" !)"<0%!88&'"
*)-" /(%&," 3+(%'" R*'" *" '!?)!5!0*)(" -&#&8/.3&)(" 5,/3" *7/6("
:aXXN:W;X"@>c1"G&("7+"::XX"@>c"!('"0!(!&'"R&,&"&3.(+"*)-"(%/'&"
R%/"'6,#!#&-"8!#&-"*"'!3.8&")/)N6,7*)"'67'!'(&)0&"8!5&'(+8&1"$%&"
(,*..!)?'" /5" 0!#!8!H*(!/)" -!'*..&*,&-" *'" (,*-&" 0&*'&-D" *,(!'*)*8"
'A!88'" 6),&8*(&-" (/" 5*,3!)?" R&,&" 8/'(" *)-" (%&!," '/.%!'(!0*(&-"
R,!(!)?" '0,!.(" R*'" 5/,?/((&)1" $%&" E,&&0&" /5" 2.*,(*" R&" ,&0*88"
(/-*+" R*'" *" ,&!)#&)(!/)" /5" '/3&" PXX" +&*,'" 8*(&,1" $%&" %!*(6'"
0/!)0!-&-"R!(%"*"0%*)?&"!)"08!3*(&"(/"R%!0%D"!("!'"./'(68*(&-D"(%&"
E,&&A'"*-*.(&-".//,8+"R!(%"(&)'!/)'"-&#&8/.!)?"!)(/"6).8*))&-"
0/)58!0('"*)-"R*,'1^:b""
"
260%" '(/,!&'" *,&" '/"R&88" -/063&)(&-" (%*(" (%&+" '%/68-")/(")&&-"
,&.&*(!)?1" @6(" !(" '&&3'" (%*(" '/3&%/R" R&" 0/)'(,60(" ,&*8!(+"
*,/6)-"(%&"(!3&5,*3&'"/5"/6,"'%/,("8!5&(!3&'"*)-"'/",&?*,-"'60%"
%!'(/,!0*8" !)5/,3*(!/)" *'" !)(&,&'(!)?8+" !3.,*0(!0*81" G&(" !("
-&'0,!7&'"*)"&''&)0&"/5"/6,"'.&0!&']"7&%*#!/6,1"<)/(%&,"&4*3.8&"
0/3&'"5,/3"(%&"5&,(!8&"F&'/./(*3!*)"5*,3'"/5"5!#&"3!88&))!*"*?/"
R%&,&" (%&" &3.!,&"/5"<AA*-" 0/88*.'&-" 5,/3"-,/6?%(" *)-" 5*3!)&"
(%*(",&'68(&-"5,/3"08!3*(&"0%*)?&"/#&,"*"0&)(6,+1^:`"\$%&">6,'&"/5"
<AA*-]"R,!((&)"*("(%&"(!3&"!'"(,*)'8*(&-"*'9"

\C/,"(%&"5!,'("(!3&"'!)0&"0!(!&'"R&,&"76!8("*)-"5/6)-&-D"
$%&"?,&*("*?,!068(6,*8"(,*0('".,/-60&-")/"?,*!)D"

$%&"!)6)-*(&-"(,*0('".,/-60&-")/"5!'%D"
$%&"!,,!?*(&-"/,0%*,-'".,/-60&-")&!(%&,"'+,6.")/,"R!)&D"

$%&"?*(%&,&-"08/6-'"-!-")/(",*!)D"(%&"3*é?6,63^WX"-!-")/("?,/R1"
<("(%*("(!3&D"/)&"'%&A&8t'"R/,(%"/5"/!8"R*'"/)8+"/)&N%*85"T6*,(D"

S)&"'%&A&8t'"R/,(%"/5"?,*!)"R*'"/)8+"/)&N%*85"T6*,(1"111"
$%&'&"'/8-"*("'60%".,!0&'"!)"(%&"3*,A&('"/5"*88"(%&"0!(!&'z"

L&"R%/"'8&.("/)"(%&",//5D"-!&-"/)"(%&",//5D"
L&"R%/"'8&.("!)"(%&"%/6'&D"%*-")/"76,!*8D"

=&/.8&"R&,&"58*!8!)?"*("(%&3'&8#&'"5,/3"%6)?&,1]^W:"
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"
$%/'&" &-60*(&-" !)" (%&"U&'(&,)" 068(6,&"R!88" '&&" (%&" .*,*88&8'" !)"
8*)?6*?&"*)-"0/)(&)("R!(%"(%&"@!78!0*8"c4/-6'"'(/,!&'D"*)-"R!88"7&"
,&3!)-&-"/5"'&#&,*8"/(%&,"'!3!8*,"%!'(/,!0*8"6((&,*)0&'1"U%!8&"(%&"
./!)(" /5" '60%" '(/,!&'"R*'" ./''!78+" (/" !886'(,*(&" *88&?/,!0*88+" (%&"
*''/0!*(!/)" /5" -!#!)&" R,*(%" R!(%" (,*?&-+" *)-" ,&8&*'&" 5,/3"
R/,8-8+"'655&,!)?"R!(%"*8!?)3&)("(/"-!#!)&"8*RD"(%&+"0/68-"Q6'("*'"
R&88" %*#&" -&,!#&-" 5,/3" &4(*)(" /,*8" '(/,!&'1" >8!3*(&N!)-60&-"
5*3!)&'"5/88/R"(%,/6?%/6("*?,!N%!'(/,+1"
"
[/3!)*(&-" 7+" (%&" $!?,!'" *)-" c6.%,*(&'" I!#&,'D" *?,!068(6,*8"
-&3!'&"!)"(%&"F&'/./(*3!*)",&?!/)"R*'"0/,,&8*(&-"R!(%",&-60&-"
,*!)5*88"*)-",!#&,"58/R'"(%*("R&,&"!)"(6,)"*''/0!*(&-"R!(%"0//8!)?"
*'"3&*'6,&-"7+" (%&"V/,(%"<(8*)(!0"S'0!88*(!/)1^WW"S(%&,".*,('" /5"
(%&"?8/7&"%*#&"'%/R)"'!3!8*,"(,&)-'D"*)-"./''!78+"7&0*6'&"/5"!('"
.,/4!3!(+" (/" (%&"e2<D" \(%&"F*+*" q%*#&"7&0/3&r" (%&"./'(&,"0%!8-"
5/,"08!3*(&N!)-60&-"-&08!)&]1^WP""
"
<5(&," %*#!)?" -&#&8/.&-" *7/6(" 5/6,"3!88&))!*" *?/" *)-" '6'(*!)&-"
!('&85"5/,"*7/6("*"3!88&))!63"!)">&)(,*8"<3&,!0*"R!(%"*?,!068(6,&"
7*'&-" /)" 3*!H&D" 'T6*'%&'" *)-" 7&*)'D" (%&" F*+*" 0!#!8!H*(!/)"
-&08!)&-" -,*3*(!0*88+1" M/)?N(&,3" -,/6?%(" !'" *?*!)" !3.8!0*(&-"
*8(%/6?%" (%&" -&(*!8&-" '(6-+" /5" (%&" 0!#!8!H*(!/)]'" &4.&,!&)0&" *8'/"
/55&,'"'/3&"56,(%&," !)'!?%(" !)(/"(%&".*((&,)"/5" !('"-&3!'&1"@*'&-"
/)"8*A&"'&-!3&)(*(!/)"*)*8+'!'D"!("!'"./'(68*(&-"(%*("*)"&4(&)-&-"
.&,!/-" /5" %!?%" ,*!)5*88" '6../,(&-" ./.68*(!/)" ?,/R(%" *)-"
0/)'(,60(!/)" /5" (%&" 5*3/6'" '(,60(6,&'D" 7&5/,&" (*.&,!)?" /55" R!(%"
.&,!/-'" /5" ,&-60&-" ,*!)5*88" !)(&,'.&,'&-" R!(%" .&,!/-'" /5" ,&*8"
-,/6?%(1^W^"U*(&,"'/6,0&",&-60(!/)'"/5".&,%*.'"^X".&,0&)("/#&,"
*" 0&)(6,+" R/68-" %*#&" ,&T6!,&-" 3*,A&-8+" -!55&,&)(" ?/#&,)*)0&"
*,,*)?&3&)('D"*)-".&,%*.'"(%&"0!#!8!H&-"F*+*)'"0/68-")/("*-*.("
T6!0A8+"&)/6?%1""
"
$%&" '*3&" '(/,+D" 0/,,&8*(!/)'" *)-" ./'(68*(!/)" *,&" 3*-&" 5/," (%&"
-&3!'&" /5" (%&" .,&#!/6'8+" '(,/)?" $*)?" -+)*'(+" /5" >%!)*" *,/6)-"
(%&"'*3&"(!3&1^W;"C6,(%&,"*)*8+'&'"!)-!0*(&"*"?&)&,*8"0/,,&8*(!/)"
7&(R&&)" 3*Q/," R*,'" *)-" 0//8&," *#&,*?&" (&3.&,*(6,&'D" R%!0%"
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R&,&" *8'/" *''/0!*(&-" R!(%" ,&-60&-" ?,*!)" %*,#&'('" *)-" ,&-60&-"
./.68*(!/)1^Wa"$%&'&"'(6-!&'"*,&".*,(!068*,8+"!)(,!?6!)?"'!)0&"(%&"
(&3.&,*(6,&" -!55&,&)(!*8'" '&&3" #&,+" '3*88" f" (%/6?%" #*,!*(!/)'"
*7/6("*#&,*?&'"3*+"%*#&"7&&)"?,&*(1"F/,&"'.&0(*068*,"!'"0/*'(*8"
=&,6" !)"(%&".&,!/-"7&5/,&"(%&"+&*,"aXX"R%&)"*)"!,,!?*(&-"3*!H&"
*)-" 7&*)" 0!#!8!H*(!/)" 0/88*.'&-" R!(%" 0*)*8'" 7&!)?" 'R*3.&-" 7+"
'*)-"*("(%&"(!3&"/5"*"'(,/)?"c8"V!è/"0+08&"*)-"*''/0!*(&-"58//-'D"
5/88/R&-"7+"*"8/)?"c8"V!)*".&,!/-"/5"-,/6?%(1^W_"
"
J)"c6,/.&D"08!3*(&"0%*)?&"%*'"*8'/"7&&)"!3.8!0*(&-"!)"(%&"5*88"/5"
(%&"I/3*)"c3.!,&"7*'&-"/)"'(6-!&'"/5"(,&&",!)?'"*0,/''"<6'(,!*D"
C,*)0&" *)-" E&,3*)+1^Wb" <8(&,)*(!)?" -&0*-*8" (&3.&,*(6,&" *)-"
,*!)5*88" .*((&,)'" *,&" '6??&'(&-" (/" %*#&" -!'(,*0(&-" \'6'(*!)*78&]"
!)'(!(6(!/)*8" *,,*)?&3&)('" 7*'&-" /)" (%&" .,&#!/6'8+" 0/)'(*)("
08!3*(&1" c)'6!)?" 6),&'(" 8&-" (/" 3!?,*(!/)" *)-" *" R&*A&)&-"
?/#&,)*)0&" '(,60(6,&'1" M*(&,D" !)" (%&" F!--8&" <?&'D" 08!3*(&" R*'"
,&8*(!#&8+" '(*78&" f" 6)(!8" *" .&,!/-" /5" %!?%&," ,*!)5*88D" R%!0%"
0/!)0!-&-"R!(%"(%&"=8*?6&1"C6,(%&,"*)*8+'&'"5,/3"*".&,!/-"R%&,&"
&#&)"3/,&" -*(*" !'" *#*!8*78&" f" c6,/.&" 7&(R&&)" :;XX" *)-" :bXX"
*)-" (%&" M!((8&" J0&" <?&" f" *88/R'" 0/)'!-&,*(!/)" /5" ./.68*(!/)D"
3!?,*(!/)D"0,/."+!&8-'D"0/)58!0('D"5*3!)&'"*)-"&.!-&3!0'1"<)-"(%!'"
*?*!)" !)-!0*(&'" *" ./''!78&" 8!)A" /5" 0//8!)?" R!(%" +!&8-" -&08!)&'D"
3!?,*(!/)"*)-"0/)58!0(^W`"N"'&&"(%&"5/88/R!)?"@/4"5/,"&4*3.8&'1"
"
..U%+(.:B,6.3($,57L.I>0+9'(-.%2.3'=+0,(.360$*(.I22(",-`^PX.
N F*)0%6'"0/)T6&,&-"F!)?">%!)*"R%&)"%*,#&'('"5*!8&-"
N WX".&,0&)("/5"20/((!'%"3*8&'"&3!?,*(&-"(/"c6,/.&"
N 5/6)-8!)?'"!)"C8/,&)0&"R&,&"*7*)-/)&-"(/"'(*,#&"
N .8*?6&"A!88&-"'/3&":XXDXXX"!)"M/)-/)"
N PX"3&(,&'"/5"R*(&,"58//-&-"/#&,"F&00*"
N PXNG&*,"U*,"A!88&-".,/./,(!/)*(&8+"3/,&"(%*)"UUJJ"
N (%&"@*8(!0"5,/H&"5/,"(%&"5!,'("(!3&"!)"c6,/.&*)"%!'(/,+"
N (%&"R/,'("-,/6?%("!)":DXXX"+&*,'"!)"<&?&*)"*)-"@8*0A"2&*"0/*'('"
N 5!,&"-&'(,/+&-"(R/N(%!,-'"/5"J'(*)768"*)-"!('"%!)(&,8*)-"
N I6''!*",&-,&R"c6,/.&]'"7/,-&,'"*'"!("5/6?%("5/,"5//-"
N 7,&*-".,!0&'"0/,,&8*(&-"R!(%",!/(!)?""
N I68&,'",*!'&-"(*4&'D"7/,,/R&-"*)-"-&5*68(&-"*'"R*,'"'(*,(&-""
N 26.&,'(!(!/)'"*7/6("08!3*(&"\5*!86,&]"5/6)-",&*-+",&8!?!/6'"&*,'"
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"
$,&&",!)?'"%*#&"*8'/"7&&)"6'&-"(/"&'(!3*(&"*))6*8",*!)5*88"5/,"(%&"
2!&3" I&*." ,&?!/)" /5" >*37/-!*" R%&,&" (%&" %6?&" <)?A/," U*("
0/3.8&4"R*'"*",&?!/)*8"./R&,"6)(!8"*"-,/6?%("!)"(%&"&*,8+":^XX'1"
$%&" (%&/%+-,*68!0" '+'(&3" /5" (%&" *)0!&)(" O%3&," ,&8!&-" /)" *"
'(&*-+" '6..8+" /5" R*(&," *'" (%&+" %*-" 0/)(!)6*88+" &4(&)-&-" (%&!,"
0*)*8'" *)-"-/678&-" (%&!," 6'&" /5"R*(&," !)" ,&8!?!/6'" *,0%!(&0(6,*8"
5&*(6,&'1" M/R" '(,&*3" *)-" 0*)*8" 58/R'" &)0/6,*?&-" ?,*-6*8"
'!8(*(!/)D" R%!0%" 6)(!8" ,&0&)(8+"R*'" *''63&-" (/" %*#&" 0*6'&-" (%&"
'/0!&(+]'" -&3!'&1^P:" @6(" )/R" !(" '&&3'" (%*(" (%&" R&*A&)&-" 2(*(&"
R*'"6).,&.*,&-"5/,"(%&"'(,/)?"3/)'//)'"(%*("5/88/R&-",&'68(!)?"
!)" 58//-'" (%*(" 7,/6?%(" 360%" 3/,&" '!8(" !)(/" (%&" 0*)*8'" *)-"
'(,&*3'1^PW"
"
$%&'&" .,s0!'&-" #&,'!/)'" /5" *?,!068(6,*8" %!'(/,+" *,&" -!'.6(&-" 7+"
'/3&"*)(%,/./8/?!'('"*)-"*,0%&/8/?!'('D"*'"'%/68-"7&"(%&"0*'&"5/,"
*)+"(%&/,+1"$%&,&"*,&"'/8!-"'0%/8*,'"/)"7/(%"'!-&'"/5"(%&"-&7*(&D"
*)-"!("!'",&8&#*)("(/"/7'&,#&"!)".*''!)?"(%*("(%!'"!'")/("(%&"0*'&"5/,"
(%&"08!3*(&"0%*)?&" \-&7*(&]1"$%&"./!)("(/"7&",&0*88&-"*("*88"(!3&'"
!'"(%*("R&"8!#&"!)"*)"*?&"R%&,&"0/)(,/8"/5")*(6,&"!)"*" \'6'(*!)&-]"
5/,3" !'" '/3&%/R" *''63&-" (/" 7&" ,&*8D" R%&)" !)" 5*0(" R&" '&&A" (/"
'6'(*!)" &''&)(!*8" /6(.6('" 5/," /6," '6,#!#*8" g*)-" 0/35/,(h" 5,/3"
%!?%8+"-+)*3!0"'+'(&3'1"$%&"0+08&'"/5"%!'(/,+"3*+"7&"*",&58&0(!/)"
/5"'60%")*(6,*8"0+08&'"f"J"0*))/("'*+"5/,"'6,&"f"76("!("!'"R/,(%+"/5"
)/(&" (%*(" !(" !'" '/3&R%*(" &*'!&," (/" 8!#&" !)" 0/8-" 08!3*(&'"R%&)" !("
7&0/3&'" *" 8!((8&" R*,3&,1" $%&" 5/88/R!)?" R!-&8+" 6'&-" C!?6,&"
-&,!#&-" 5,/3" E,&&)8*)-" !0&" 0/,&" -*(*^PP" '%/R'" '/3&" -*(&'" 5/,"
3*Q/," 0!#!8!H*(!/)'" (%*(" 0/!)0!-&" R!(%" R*,3!)?B" (%&" C!?6,&" !'"
'67Q&0(!#&" *)-" '%/68-" )/(" 7&" 6'&-" 5/,"3/,&" (%*)" *)" !)-!0*(!/)"
(%*("08!3*(&"*55&0('"0!#!8!H*(!/)']",!'&"*)-"-&08!)&1"
"
J(" '&&3'".8*6'!78&" (%*(" 08!3*(&" 0%*)?&" !'" ,&8*(&-" (/" 0!#!8!H*(!/)'"
-&08!)!)?1" >*6'*8" 3&0%*)!'3'" *,&" '.&068*(!#&" *)-" ,&8*(!)?"
%!'(/,!0*8"&4*3.8&'"(/"(/-*+]'".*,*)/!*"!'")*o#&1"J"5!)-"(%/'&"R%/"
R*88/R" !)" (%&" R!0A&-)&''" /5" %63*)']" &)#!,/)3&)(*8" !3./'('"
0*6'!)?" -!'*'(&," (/" 7&" *A!)" (/" ,&8!?!/)'" *''!?)!)?" /5" .&,!/-'" /5"
%*,-'%!." (/" (%&!," ?/-']" -!'.8&*'6,&1" $%&" -!55&,&)0&" 7&(R&&)"
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(/-*+]'" '!(6*(!/)" *)-" (%*(" /5" *)0!&)(" F&'/./(*3!*D" >&)(,*8"
<3&,!0*D"E,&&0&" *)-"I/3&"*)-"/5"3/,&" ,&0&)("=&,6D" >%!)*" *)-"
c6,/.&" !'"?8*,!)?1"G&'"R&"*,&"3/,&")63&,/6'"*'"*",&'68("/5"/6,"
(&0%)/8/?!&'D" *)-" +&'"3*)+"/5" 6'" *,&" #68)&,*78&" !)"3*)+"R*+'1"
@6(" (%&" )*(6,&" /5" /6," ./''!78&" -&3!'&" 3*+" )/(" )&0&''*,!8+" 7&"
7*'&-" /)" (%*(" /5" .*'(" 0!#!8!H*(!/)'1" $%&" ,*(&" /5" *-*.(!#&"
(&0%)/8/?!0*8" -&#&8/.3&)(" (/-*+" !'" 7&+/)-" (%&" A&)"/5" (%*(" /5" *"
0&)(6,+"*?/D"(%&"A)/R8&-?&"/5"R%!0%"R*'"!)"(6,)"6)(%!)A*78&"5/,"
&*,8!&," '/0!&(!&'1" @6(" (%&,&" !'" *" ./!)(" R/,(%" %!?%8!?%(!)?D" (%*("
(!3&'" /5" '/0!*8" '(,&''" -/" '&&3" (/" .,/-60&" !)0,&*'&-" 3!?,*(!/)"
*)-" 0/)58!0(D" *)-" ,!?!-" ?/#&,)*)0&" '(,60(6,&'" 6)*78&" (/" *-*.("
T6!0A8+"0*))/("3*!)(*!)"'/0!*8"'(*7!8!(+"f"*)-"(%*("!'"*"'/6,0&"/5"*"
-&08!)&"5/,"*"0!#!8!H*(!/)1""
"

"
2/D" R&" 3*+" '633*,!H&" (%&" 5/,&?/!)?" 7+" '!3.8+" )/(!)?" (%*("
08!3*(&"0%*)?&"!'",&*8"*)-"/3)!.,&'&)(1"L63*)"*-*.(*(!/)"(/"(%&"
0%*)?&'" !'" ,&58&0(&-" !)" 3!?,*(!/)D" *-*.(!#&" (&0%)/8/?!&'" *)-"
*7*)-/)3&)(" /5" 0!#!8!H&-" 8!5&" 5/," '67'!'(&)0&1" <)/(%&," 3*Q/,"
,&'./)'&" !'" (*A!)?"/#&," 8*)-'" 8&''"*55&0(&-"7+" (%&" 0%*)?&1" 2/3&"
'&&" (%!'" !)" &4.*)'!/)" /5" >%!)&'&" *?,!068(6,&" (/-*+1" G&(" '/3&"
.&,'/)'"'(!88"-&)+"08!3*(&"0%*)?&"*)-"&#&)"08*!3" (%*(" (%&,&"*,&"
)/",&*8"(&3.&,*(6,&"#*,!*(!/)'"(/-*+1"
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W07+=$*.Y(-9%$-(-S.
"
Y6/(!-!*)" !)'(*)0&'" '60%" *'" *)" J)6.!*(" #!88*?&" /)" *)" <8*'A*)"
!'8*)-" ,&8/0*(!)?" 7&0*6'&" ,&-60&-" !0&" 0/#&," 3*-&" '&*8" %6)(!)?"
3/,&".,/78&3*(!0D" *)-" !)0,&*'&-" !)0!-&)0&" *)-"-&'(,60(!#&)&''"
/5" '(/,3'" %*#&" *!-&-" .678!0" *00&.(*)0&" (%*(" ?8/7*8" R*,3!)?" !'"
,&*81^P^"@6("!'"?,*'.!)?"*("'!)?8&"&#&)('"*)-"'*)!(!H&-"0*'&"'(6-!&'"
*(" *88" 6'&568Z" E8/7*8" R*,3!)?" 3*+" )/(" 7&" (%&" 0*6'&" /5" &#&,+"
&)#!,/)3&)(*8" 0%*)?&" (%*(" !'" /7'&,#&-" -&'.!(&" (%&" 08*3/6," (/"
'&)'*(!/)*8!H&"!(1"$%!'"!'"(%&"&,,/,"/5"(/-*+D"6'&"/5"3&-!*"f"5/,"(%&"
5!,'(" (!3&" !)" %!'(/,+" .&,#*'!#&D" 5,&&" *)-" !)'(*)(*)&/6'" f"3&*)'"
(%*(" '&)'*(!/)" !'" -&3*)-&-" (/" ?*!)" *((&)(!/)1" <./0*8+.(!0"
'0&)*,!/'"'&88"7&'("*'"(%&+"*8R*+'"%*#&D"*)-")/R"08!3*(&"0%*)?&"
!'" 0*'(" !)(/" (%!'" ,/8&1" U&" '&&3" (/" %*#&" *" .,&-!'./'!(!/)" (/"
0*8*3!(/6'"7&8!&5'D"R%!0%" !)"/6,"'/0!&(+"'&&3'"(/"%*#&"3/,.%&-"
5,/3" ,&8!?!/6'" (/" &)#!,/)3&)(*8" .,/.%&('" *-#!'!)?" R%&,&" R&"
%*#&"'!))&-1"<'"J"%*#&"&4.8*!)&-"&8'&R%&,&D^P;"(%!'"0/68-"R&88"7&"
(%&"0/,,&0("0/3.*,!'/)1"@6("(%*("-/&'")/("%&8."7,!)?"6'"08/'&,"(/"
(%&"5*0('"!)"(%!'"0*'&1"
"
U&"0*))/("'&&"(%&"5*0('"08&*,8+"5,/3"'60%"!'/8*(&-"&4*3.8&'1"$%!'"
!'" )/(" Q6'(" 7&0*6'&" /5" (%&" 0/)56'!/)" /5" (%&" .,/.%&(']"3&''*?&'D"
76(" *8'/" 7&0*6'&" (%&" 0%*)?&'" (%*(" 0/)0&,)" '0!&)(!5!0"
6)-&,'(*)-!)?" *,&" 8/)?&," (&,3" (%*(" (%&" 06,,&)(" '633&,]'"
%&*(R*#&1" F&8(!)?" ?8*0!&,'" *)-" .&,3*5,/'(D" %/((&," '633&,'D"
L6,,!0*)&" O*(,!)*" &#&)('D" !)'&0('" 3!?,*(!)?" (/" %!?%&," 8*(!(6-&'"
*)-" '/" /)" 0*)" *88" 7&" ,&*8" R!(%/6(" 7&!)?" *" -!,&0(" /6(0/3&" /5"
%63*)"*0(!/)'"0*6'!)?"?8/7*8"R*,3!)?1"<"'0!&)(!5!0*88+" !88!(&,*(&"
.678!0"-/&')]("A)/R"R%*("(/"-/"R!(%"'60%"6),&8*(&-"!)5/,3*(!/)"
*)-"'/"'67#&,('"(%&"5&*,1"S,"(/".6("!("*,/6)-"(%&"/(%&,"R*+9"\(%!'"
!'" R%+" 068(6,&" !'" /../'&-" (/" '0!&)0&9" '0!&)0&" !'" '6'(*!)&-" 7+" *"
,6(%8&''" -,!#&" (/" A)/R8&-?&D" R%!8&" 068(6,&" !'" *)" *((!(6-&" /5"
5&!?)!)?")/("(/"A)/Rl)/(!0&]1^Pa"
"
$%&" .678!0" ,&'./)'&" (/" 08!3*(&" 0%*)?&D" /," &#&)" (%&" '!3.8&,"
)/(!/)" /5" R*,3!)?" %*'" 7&&)" (R/5/8-D" &!(%&," !(" !'" -&)!&-" *)-"
-!'06''!/)"'(/.'D"/,"!("!'"*0A)/R8&-?&-"*'"*"'!)568"/6(0/3&"/5"/6,"
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*0(!/)'1"U%&,&" !(" !'" *00&.(&-D" !("-/&'")/(" 5/88/R" (%&" 8/?!0" (%*(" !("
'%/68-" 7&" (%&" 5/06'" /5" *-*.(!#&" ,&'&*,0%1" G&(" J" '&&" (%*(" *'" (%&"
3/'(" *..,/.,!*(&" /5" (%&" *7/#&" ,&'./)'&'1" U%+Z" @&0*6'&" (%&"
*)(!0!.*(&-" 0%*)?&'" (%*(" 0*'(" (%&" '.&88" /5" 5&*," !)" (%&" .678!0" *,&"
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8!((8&"(/"'67'(*)(!*(&"(%*("#&,'!/)"/5"*./0*8+.'&1"S,D"!("3*+"3&*)"
(%*("(%&",*(&"/5"0%*)?&"!'"'/3&(%!)?"(%*("3/'(".&/.8&'"R!88"*-*.("
(/" (%,/6?%" (%&" 6'6*8" %!'(/,!0" 3&*)'" /5" 3!?,*(!/)D" )&R"
(&0%)/8/?!&'"*)-",&#!'&-"#*86&"'+'(&3'1"$%!'"!'"(%&")671"U&"-/)]("
8!A&"0%*)?&D"/,"(%&"(%,&*("/5"0%*)?&D"*)-"R&"R!88"5!?%("*?*!)'("*)+"
&8&3&)("/5"/6,"&''&)(!*8"'&06,!(+"7&!)?",&3/#&-"5,/3"6'1"$/-*+]'"
U&'(&,)!H&-"0!(!H&)'"'&&3"(/"!)086-&"!)"(%&!,",!?%('"(%&"\,!?%(]"(/"
'(*+" !)" (%&!," 0%/'&)" '&*'!-&"/," 76'%"%/6'&" &#&)"R%&)" !(" '&&3'"
(%*(" 58//-'" *)-" 76'%5!,&'" ,&.,&'&)(" *" 08&*," (%,&*(1" J(" !'" *'" !5"R&"
%*#&" *''63&-" \,!?%(']" *7/#&" (%/'&" /5" )*(6,&" f" *)-" (%!'" *8R*+'"
8&*-'"(/"(&*,'1"
"
K64(*./'&-"*?*!)'("(%!'"!)(,/#&,(&-"./.68*,",&'./)'&"!'"(%&"360%"
3/,&"'&,!/6'"!)0,&*'&"!)"(%&"#68)&,*7!8!(+"/5".&/.8&"!)"./.68/6'"
.//," 0/6)(,!&'1" U!(%" %6)-,&-'" /5" 3!88!/)'" 8!#!)?" !)" -&8(*'" *)-"
/(%&,"*,&*'"'67Q&0(" (/"08!3*(&"0%*)?&",!'A'D" (%&" 8/?!0*8",&'./)'&"
R/68-"7&"5/,"!)(&,)*(!/)*8"*!-"(/"!)0,&*'&"*?,!068(6,*8D"%&*8(%"*)-"
/(%&," .,*0(!0*8" ,&'&*,0%" /,!&)(&-" (/" (%/'&" .&/.8&" *)-" .8*0&'1"
L/R&#&,D" *!-" *88/0*(&-" (/" '60%" .,*0(!0*8" 3*((&,'" 0/)(!)6&'" (/"
-&08!)&D" *)-" J" &4.&0(" !("R!88" 0/)(!)6&" (/" -/" '/" 6)(!8" (%&"R&*8(%+"
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-/)/,")*(!/)'"5&&8"(%,&*(&)&-"7+"08!3*(&"0%*)?&"!33!?,*)('1"<'"
R!(%" /(%&," 3*((&,'D" !(" '&&3'" (%*(" R&" ,&'/,(" (/" *)" 6)?&)&,/6'"
,&8!?!/6'"3/-&"/5"(%/6?%(",*(%&,"(%*)"*0("/7Q&0(!#&8+1"U&"*0("*'"!5"
(%&"(%,&*("/5"08!3*(&"0%*)?&"!'"*".6)!'%3&)("5/,"/6,"'!)'"/5"/#&,N
0/)'63.(!/)" *)-" /6," ,&.&)(*)(" ,&'./)'&" !'" (/A&)" *!-" (/" (%&"
*55&0(&-D"'&85N58*?&88*(!/)"*)-"5*)(*'!&'"*7/6("\0/)(,/88!)?]"08!3*(&1"
S)"(%&"*!-"5,/)(D"08!3*(&"0%*)?&"%*'"3*-&"!("&#&)"08&*,&,"(%*("R&"
6'&" .%!8*)(%,/.+" (/" *..&*'&" /6," ?6!8(+" 0/)'0!&)0&'" *'" !(" !'"
0%&*.&," *)-" &*'!&," (%*)" ,&-,&''!)?" (%&" 6)-&,8+!)?" 0*6'&'" /5"
!)(&,)*(!/)*8" !)&T6!(+1" <" 3/,&" %/)&'(" *..,/*0%" R/68-" 7&" (/"
*0A)/R8&-?&" (%*(" &T6!(+" !'" *)" !-&*8" (%*("R!88" )&#&," 7&" *((*!)&-D"
Q6'("*'"'(*#!)?"/55"08!3*(&"0%*)?&"R!88")&#&,"7&"*((*!)&-1"
.
.
!$-&(7=$*.,6(.a5(-,=%$.
"
K6'("*'"?&)&(!0"3/-!5!0*(!/)"R*'"3!',&.,&'&)(&-"(/"(%&".678!0"'/"
%*'" 7&&)" 08!3*(&" 0%*)?&D" *)-" Q6'(" *'" J" '6??&'(&-" 5/," EF" (%*("
!)&#!(*7!8!(!&'" *,&" 7&'(" 5*0&-" %&*-N/)" *)-"3*)*?&-" ,&'./)'!78+"
'/" J" '6??&'(" (%&" '*3&" ,&'./)'&" (/" 08!3*(&" 0%*)?&1" $%,/6?%"
!)(&,.,&(*(!/)'" /5" %!'(/,+" *)-" !)'(*)0&'" /5" 08!3*(&" 0%*)?&"
-!',6.(!)?" 0!#!8!H*(!/)'D" J" %*#&" &4.8*!)&-" '/3&" /5" (%&" .,*0(!0*8"
,&'./)'&'" *)-" 5*!86,&'" !)" .*'(" '/0!&(!&'1" $%&" ,&'./)'&'" /5"
&'(*78!'%&-"0!#!8!H*(!/)'"R&,&")/"3/,&" !-&*8" (%*)"/6,",&'./)'&'"
(/-*+D" 76(" (%&" *-*.(!#&" 3&0%*)!'3'" /5" (,*-!(!/)*8" ?,/6.'"
!)-!0*(&" %/R" R&" R/68-" .,/7*78+" 7&%*#&" !5" 08!3*(&" 0%*)?&"
!3.!)?&-" ?,&*(8+" /)" /6," 0/35/,(" /," (%,&*(&)&-" /6," '6,#!#*81"
$%&'&" ,&'./)'&'" -!55&," 5,/3" (%&" 3*Q/,!(+" /5" 06,,&)(" .678!0"
/.!)!/)'" *7/6(" 08!3*(&" 0%*)?&" *)-" !)-!0*(&" .&,#*-!)?" '/0!&(*8"
-&)!*81"
"
$%&"R/,8-"R*,3&-"7+"*7/6("X1_ê>"(%,/6?%"(%&"WX(%"0&)(6,+D"*)-"
.,/Q&0(!/)'" %*#&" (&3.&,*(6,&'" 0/)(!)6!)?" (/" ,!'&" &#&)" !5"
./'(68*(&-" 0*6'*8" 5*0(/,'" '60%" *'" ?,&&)%/6'&" ?*'" &3!''!/)'" *,&"
06,(*!8&-1" $%&" /5(&)N56(!8&" 3&&(!)?'" /5" (%&" .*'(" -&0*-&" 36'("
'6,&8+" 7&" .*''!)?" /6(" /5" 5*'%!/)" 7+" )/R" *'" (%&!," -,&*3'" /5"
\0/)(,/88!)?]" ?8/7*8" R*,3!)?" *,&" -*'%&-1" <-*.(*(!/)" (/" 08!3*(&"
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0%*)?&" /)" (%&" /(%&," %*)-" %*'" 7&&)" (%&" %!'(/,!0" ,&*0(!/)" *)-"
&3&,?&'" *'" (%&" 3/'(" ,&'./)'!78&" *0(!/)D" &#&)" !)" (/-*+]'"
(&0%)/8/?!0*88+"*-#*)0&-"R/,8-1"F60%"/5"(%!'"*-*.(!#&"7&%*#!/6,"
R!88"/006,"/#&,"*"?&)&,*(!/)*8" (!3&"5,*3&"*)-"R!88" !)&#!(*78+"7&"
3*-&"7+".,!#*(&"-&0!'!/)'"!5"?/#&,)3&)("-/&'")/("36--+"R*(&,'"
7+"'67'!-!&'"*)-"5*8'&".,/3!'&'1"$%!'"!'"*'"7*'!0"*'"3/#!)?"%/6'&"
(/"*"3/,&"'6!(*78&",&?!/)D"/,"3/,&"'!?)!5!0*)(8+"7+".8*)(!)?")&R"
0,/." #*,!&(!&'" *'" (%&+" *,&" ,&8&*'&-" 5,/3" ,&'&*,0%" .,/?,*3'1"
c)0/6,*?!)?" '60%" 3/#&'" '&&3'" (%&" *..,/.,!*(&" ?/#&,)3&)("
,&'./)'&" ,*(%&," (%*)" '&.*,*(!)?" ./8!0!&'" 5/," 3!(!?*(!/)D" !3.*0("
*)-"*-*.(*(!/)1""
"
>/)(!)6!)?" R!(%" (%&" &4*3.8&" /5" *?,!068(6,&D" ./8!0!&'" /5"
3!(!?*(!/)D"!3.*0("*)-"*-*.(*(!/)"*,&"!)(&,,&8*(&-1"C/,"&4*3.8&D"
3!(!?*(!/)"3!?%("!)086-&"&)0/6,*?&3&)("/5"5*,3!)?"'+'(&3'"(%*("
0/)'&,#&"3/!'(6,&" *)-" '&T6&'(&," 0*,7/)" *)-" *(" (%&" '*3&" (!3&"
*,&"*-*.(&-"(/" (%&")&R"08!3*(&"*)-"'/"3!)!3!H&"/#&,*88" !3.*0(1"
S)" (%&" /(%&," %*)-D" (%&" (,*-!(!/)*8" 5/,3" /5" *-*.(*(!/)" f" 3*''"
3!?,*(!/)" f" %*'" 8*,?&8+" 7&&)" 08/'&-" /55" 7+" )*(!/)'" (%*(" 0/)(,/8"
(%&" 7&'(" '/!8'D" 08!3*(&'" *)-"-&5&)0&" ,&'/6,0&'1" =&,%*.'" '60%" *)"
6)-&'!,&-" !3.*0(" !'" *" ,&*'/)" 5/," '!8&)0&" !)" 08!3*(&" 0%*)?&"
-!'06''!/)'" /)" *-*.(!#&" 3&*'6,&'1" <'" %*'" 7&&)" ?,*.%!0*88+"
)/(&-9"\$*8A!)?"*7/6("*-*.(*(!/)"R*'"5/,"3*)+"+&*,'"8!A&"5*,(!)?"
*(" (%&" -!))&," (*78&D" '*+'" *)" *0*-&3!0" R%/" %*'" R/,A&-" /)"
*-*.(*(!/)"/#&," (%&".*'(" -&0*-&1"V/R" (%*(" (%&"R/,8-t'" *..&(!(&"
5/," &3!''!/)'" ,&-60(!/)" %*'" 7&&)" ,&#&*8&-" (/" 7&" 0%,/)!0*88+"
R&*AD".6((!)?".&/.8&"/55"-!))&,"!'"8&''"/5"*".,/78&31]^^W"
"
@6("*-*.(*(!/)"0*)"*8'/"7&0/3&"3!,&-"!)"R/,8-"-!'06''!/)'"(%*("
,&3*!)" 7*'&-" /)" (%&" &#&,N!3.,/#!)?" 08!3*(&" 0%*)?&" 3/-&8'"
7&0*6'&" !(" '&&3'" (%*(" '/3&" ./8!0+3*A&,'" *''63&" 3/-&8'" 0*)"
-&5!)&"08!3*(&"0%*)?&"5/,"'.&0!5!0"8/0*(!/)'1"@6("&#&)"R!(%"'6.&,N
5*'(" 0/3.6(&,'" 3*A!)?" (%&" #*,!/6'" 3/-&8'" 3/,&" .,&0!'&D" (%!'"
3*+" 8&*-" (/" 7/(%" ?,&*(&," 0/)5!-&)0&" *)-" ?,&*(&," -!55&,&)0&'" !)"
/6(0/3&'"/5"(%&"#*,!/6'"3/-&8'"*)-"(%6'"(/"56,(%&,"'&*,0%&'"5/,"
/(%&," #*,!*78&'" (%*(" 3!?%(" *''!'(" (%*(" &86'!#&" 0/)#&,?&)0&" /5"
3/-&8']"0/)086'!/)'1"$%!'"!'"(%&")*(6,&"/5"3/-&8!)?"f")/("*"5*!86,&"
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*'"'/3&"&,,/)&/6'8+"*''63&1" J)" (%!'" '!(6*(!/)D" !(" !'" 5*,"7&((&," (/"
*0(" /)" *-*.(*(!/)" 3&*'6,&'" )/RD" *)-" 8&*#&" (%&" 3/-&8"
,&5!)&3&)('"(/"(%&"&4.&,('D"*'"3*+"%*#&"7&&)"3/,&".,/-60(!#&"!)"
(%&" 5!,'(" !)'(*)0&" ,*(%&," (%*)" 0/)56'!)?" (%&" .678!0" *)-" (%,/6?%"
!?)/,*)0&",&-60!)?"(%&"0,&-!7!8!(+"/5"'0!&)(!'('"*)-"?/#&,)3&)(1"
"
$%&" -!'.*,!(+" !)" /.(!/)'" 7&(R&&)" ,!0%" *)-" .//," )*(!/)'"
%!?%8!?%(&-" !)" (%&" 5/,&?/!)?"-!'06''!/)" *)-"/(%&," &''*+'" !)" (%!'"
7//A"!'"*)"*,?63&)("5/,"*-*.(*(!/)"(/"7&"*00&.(&-"*'"*".,!3*,+"
!)(&,)*(!/)*8" ,&'./)'!7!8!(+1" C/," &4*3.8&D" (%&" V&(%&,8*)-'" 0*)"
*55/,-" xWXX" 7!88!/)" 5/," !)0,&*'&-" 58//-" .,/(&0(!/)D" 76(" *" .//,"
0/6)(,+" 0/68-" )/(1" C6,(%&,3/,&D" !5" (%&" .,/Q&0(!/)'" /5" 3/'("
3/-&8'"0/3&"(/".*''D" !("*..&*,'" (%*(" (%&"*?,!068(6,&"/5"U&'(&,)"
)*(!/)'" R!88" 7&" 8&''" *)-" ./''!78+" &#&)" 7&)&5!0!*88+" *55&0(&-"
/#&,*88" 7+" 08!3*(&" 0%*)?&" R%!8&" (%&" ./.68/6'" (,/.!0*8" )*(!/)'"
0/68-" 7&" )&?*(!#&8+" *55&0(&-1" $%!'" !'" !)-!0*(&-" !)" (%&" 5/88/R!)?"
C!?6,&"5/,"/)&"&'(!3*(&"/5"(%&".&,0&)(*?&"0%*)?&'"5,/3"WXXP"(/"
WXbX" !5" 7&)&5!('" 5,/3" !)0,&*'&-" 0*,7/)" 5&,(!8!H*(!/)" *,&"
*''63&-1^^P""
"
J5" ./.68/6'" 0/6)(,!&'" *,&" 3/,&" *55&0(&-D" 08!3*(&" 0%*)?&" R/68-"
*--" (/" (%&" *8,&*-+" .,&0*,!/6'" 5//-" '!(6*(!/)" !)" (%&" -&#&8/.!)?"
R/,8-1" @6(" *?*!)" (%!'" !'" /)8+" .*,(" /5" (%&" '(/,+D" '!)0&" !)0,&*'&-"
R&*(%&,"#*,!*7!8!(+"!'"*8'/"*"0/33/)".,/Q&0(!/)1"S)&"'(6-+"!)"(%&"
e2" '6??&'('" (%*(" %/(" R&*(%&," &'(!3*(&'" 5,/3" 3/-&8'" 5/," (%&"
0/3!)?" %6)-,&-" +&*,'" 0/68-" 8&*-" (/" 0/,)" *)-" '/+7&*)" +!&8-"
,&-60(!/)'" 7+" *,/6)-" P:" (/" _`" .&,0&)(1^^^" $%/'&" *6(%/,'" *,&"
.&''!3!'(!0"*7/6("*-*.(!#&"3&0%*)!'3'"76("%*#&")/("0/)'!-&,&-"
(%&",*)?&"/5",&'&*,0%"/.(!/)'D"R%!0%"J" 5&&8"'6../,("*"0/)086'!/)"
(%*(" ,&!)'(*(!)?" !)#&'(3&)(" !)" *-*.(!#&" *?,!068(6,*8" ,&'&*,0%" !'"
&''&)(!*81"$%&",*(&"/5"0%*)?&"!)"08!3*(&"0*)"3/'(".,/7*78+"7&"3&("
5,/3"?&)&(!0D"*?,!068(6,*8"&)?!)&&,!)?"*)-"3*)*?&3&)(",&'&*,0%"
f"!5"!("!'"56)-&-D"R%!0%"3&*)'"(%&"R%/8&",&'&*,0%"(,*!)!)?"*?&)-*"
*'" R&881" c#&)"3/,&" !3./,(*)(" !'" (%&" )&&-" 5/," ,&'&*,0%" !)" .//,"
0/6)(,!&'" R%&,&D" *.*,(" 5,/3" '(,6??8!)?" )*(!/)*8" ,&'&*,0%"
.,/?,*3'"*)-"(%&">EJ<ID^^;"8!((8&"0/)(!)6&'"(%&'&"-*+'1"
"
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"
.
J",&!(&,*(&"(%*(",*!'!)?"0,/.".,/-60(!#!(+"*)-",&'!'(*)0&"(/".&'('D"
-,/6?%('" *)-" (&3.&,*(6,&" #*,!*7!8!(+" %*'" 7&&)" '%/R)" (/" 7&"
./''!78&" !)" 7/(%" U&'(&,)D" *)-" (%,/6?%" (%&" E,&&)" I&#/86(!/)D"
-&#&8/.!)?" )*(!/)'1" J,,!?*(!/)" (&0%)/8/?+D" R!)-" *7*(&3&)(D"
'%*-!)?D" !)(&,0,/..!)?D" ?8*''%/6'&'D" '/!8" 0/)'&,#*(!/)D"
'/.%!'(!0*(&-"3*)*?&3&)("*)-"'/"/)"*,&"*88".*,("/5"(%!'",&'&*,0%"
)&&-"*)-"!("!'",&*'/)*78&"(/"&4.&0(",&'&*,0%"/6(.6('"(/"3&&("(%&"
0%*88&)?&" f" !5" 56)-&-" *)-" !5" !-&*8!'(!0" ,&?68*(!/)'" (%*(" %*3.&,"
5&&-!)?".&/.8&"*,&",&#!'&-1"$%&" 8*'("./!)(" !'"R/,(%")/(!)?B"R&88N
3&*)!)?"&)#!,/)3&)(*8"!-&*8'"5,/3"(%&"U&'("f"'60%"*'"c6,/.&*)"
*)(!NEF",&T6!,&3&)('"!)"'/3&"<5,!0*)")*(!/)'"f"%*#&"%*3.&,&-"
,&'&*,0%"*)-"-&#&8/.3&)("!)"3&&(!)?"(%!'"0%*88&)?&1"260%"\?,&&)]"
'&)(!3&)('" *,&" /5(&)" 8!)A&-" (/" !)'!'(&)0&" /5" .,&'&,#*(!/)" /5"
7!/-!#&,'!(+D" )*(!/)*8" .*,A" ,&'&,#&'" *)-" 3*!)(&)*)0&" /5" 5/,&'("
0/#&,D"R%!0%"0*)"/)8+"8&*-"(/"-!'*../!)(3&)(1"$%!'"!'"7&0*6'&"R&"
R&88" A)/R" (%*(" !5" *?,!068(6,&" !'" )/(" !)(&)'!5!&-" 5,/3" '60%"
,&'&*,0%D"5/,&'('"*)-".*,A'"R!88"7&"6'&-"!)"*?,!068(6,*8"&4.*)'!/)"
*("(%&"'*3&"(!3&"(%*("%6)?,+"3!?,*)('"5!)-"(%&!,"R*+")/,(%1"$%&"
'!3.8&"&T6*(!/)"(%*("&'0*.&'"(%&"!-&/8/?!0*8"'(*)0&"!'"(%*(9""
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"
"
<?,!068(6,*8" !)(&)'!5!0*(!/)" !'" (%6'" )&&-&-" !)" (%&" 3/'(" -&)'&8+"
./.68*(&-" .*,('" /5" (%&" R/,8-" R%&,&" (%&" 3*Q/,!(+" /5" 5//-"
.,/-60&,'" *,&" '3*88" ,!'AN*#&,'&" 5*,3&,'D" *'" /6(8!)&-" !)" *)/(%&,"
&''*+"%&,&!)D"*)-"!)"3/,&"-&(*!8"&8'&R%&,&1^^a"$%&'&"0,!(!0*8"5//-"
.,/-60&,'"%*#&"3!'(*A&)8+"7&&)")&?8&0(&-"7+"./8!0+D"*76'&-"7+"
./R&," *)-" ,&8&?*(&-" (/" *" 7*0AR*,-" '(*(6'D" *)-" *'" '60%" *,&"
6)8!A&8+" (/" '6--&)8+" 0%*)?&" (%&!," .,*0(!0&'" (/" *00/,-" R!(%" *"
5/,&!?)"!-&*"8!A&"08!3*(&"3*)!.68*(!/)1"J)"*)+"0*'&D"(%&+"%*#&")/"
R&85*,&"'*5&(+N)&(" (/"0/3.&)'*(&" 5/,"*00&.(!)?"*)+"*--&-",!'A'1"
<'" (%&" '3*88" '6,.86'&'" /5" 7!88!/)'" /5" '3*88" 5*,3&,'" *8'/" 5&&-" *"
'67'(*)(!*8" )637&," /5" 6,7*)!(&'" !)" (%&!," 0/6)(,!&'D" 08!3*(&N
!)-60&-" -&0,&*'&'" !)" .,/-60(!/)" R!88" *55&0(" (%&" .//," !)" 0!(!&'"
3/'("'&#&,&8+"R%&)"5//-".,!0&'",!'&1"""
"
2/" (%*(" !'"3+" ,&'./)'&" (/" -!#&,'&" 08!3*(&" 0%*)?&" /.!)!/)1" J(" !'"
3/'(8+" %/(" *!,D" 5&*," *)-" 3*)!.68*(!/)D" *)-" 3!''&'" (%&" 3/'("
!3./,(*)(" *'.&0(" /5" *-*.(!#&" ,&'&*,0%" 5/," (%&" 3/'(" #68)&,*78&"
*'.&0("/5"8!5&"!)"(%&"#68)&,*78&",&?!/)'"/5"(%&"R/,8-"f"5//-"!)".//,"
0/6)(,!&'1"I&?*,-8&''"/5"-&(*!8&-")*(!/)*8"08!3*(&"0%*)?&"'(6-!&'D"
!)(&,)*(!/)*8" 0%*88&)?&'" '60%" *'"3*''" '(*,#*(!/)" *)-"3!?,*(!/)"
R!88"7,!)?"(%&'&"8*,?&,"!''6&'"(/"(%&"-//,'"/5"?/#&,)3&)('"!)",!0%"
*)-" .//," 0/6)(,!&'" *8!A&1" $%*(" !'" R%+" J" '*+D" *'" (%&" T6&'(!/)"
0/,,&0(8+" /7'&,#&'D" (%*(" %!'(/,+" *''!'('" 3*)*?&3&)(" /5" (%&"
!)&#!(*78&D"R%!0%"!'"*8R*+'"/6,"3/'(",&'./)'!78&"*..,/*0%1"
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3609,(7.:E.
.
F$.L%57.1%%#.bU+0''.T07+(7-.U("57(.T%%)8.L%5.7(=,(70,(.,60,.
-+0''.207+(7-.07(.(--($,=0'.1("05-(.,6(L.97%)5"(.01%5,.60'2.
%2.,6(.&%7')8-.2%%).0$).L(,.07(.=$.)0$*(7.%2.1(=$*.2%7"().%22.
,6(=7. '0$)P.[$(. 2%7"(. =-. =$,(7$0,=%$0'.0*7="5',570'. =$M(-,%7-N.
0$).=2.F.0+.=$2%7+()."%77(",'LN.L%5.07(.0.)=7(",%7.%2.%$(.-5"6.
2%7(=*$. "%+90$L. ,60,. =-. $%&. %$(. %2. !5-,70'=08-. '07*(-,.
97%)5"(7-P.Q%&."0$.L%5.7("%$"='(.L%57.-,0,(+($,-.=$.20M%57.
%2.97%,(",=$*.-+0''. 207+(7-.&=,6.L%57.-599%7,.2%7.,6=-.65*(.
2%7(=*$.'0$).=$M(-,%7S.
"
"
J(" !'" R/,(%" ,&.&*(!)?" (%*(" '3*88" 5*,3&,'" .,/-60&" %*85" /5" (%&"
R/,8-]'" 5//-" *)-" *,&" *(" ,!'A" /5" 7&!)?" -!'8/-?&-1" J)" (%&" 7//A"
3&)(!/)&-"(%&",&*'/)'"*,&"'&("/6("*'"&3*)*(!)?"3*!)8+"5,/3"!88N
0/)'!-&,&-" ./8!0!&'" /5" !)(&,)*(!/)*8" -&#&8/.3&)(1" G&(D" *'" +/6"
)/(&D" !)(&,)*(!/)*8"*?,!76'!)&''" 0*)"*8'/"-!'8/-?&"'3*88" 5*,3&,'"
!)".//,"0/6)(,!&'D"*8(%/6?%"7&!)?"*((6)&-"(/"3*((&,'"/5"&55!0!&)0+"
*)-" .,/5!('" (%&+" R!88" '&8-/3" !)#&'(" R%&,&" 8/R&," +!&8-'" /,"
./8!(!0*8".,/78&3'"!)(,/-60&"6)*00&.(*78&",!'A'1"G/6"*,&"0/,,&0("
!)"'(*(!)?"(%*("J"*3"*"-!,&0(/,"/5"*"F!--8&"c*'(&,)"0/3.*)+"(%*("!'"
!)#&'(!)?"'!?)!5!0*)(8+"!)"<6'(,*8!*)"*?,!068(6,&D"*",/8&"!)"R%!0%"J"
5!)-" )/" !)(&88&0(6*8" /," 3/,*8" 0/)58!0(" R!(%"3+" '6../,(" /5" '3*88"
5*,3&,'"!)".//,"0/6)(,!&'1""
"
J)" 5*0(D" J" '&&" *'" 0/3.8&3&)(*,+" (%&" ,/8&'" /5" '60%" 8*,?&N'0*8&"
!)#&'(3&)(" !)" <6'(,*8!*)" *?,!068(6,&" *)-" '6../,(" 5/," '3*88"
5*,3&,'" !)" ./.68/6'" .//," )*(!/)'1" $%!'" 0*)" 7&" &4.8*!)&-" 7+"
0/)'!-&,*(!/)" /59" /#&,*88" 5//-" '&06,!(+B" (%&" &55!0!&)0!&'" /5" '3*88"
5*,3&,'B" (%&" ,/8&" (%*(" *?,!76'!)&''" .8*+'" !)" /#&,*88" 5//-"
.,/-60(!/)B" (%&" )&&-" 5/," ,&'./)'!78&" ?8/7*8" *)-" )*(!/)*8"
?/#&,)*)0&" R!(%" ,&'.&0(" (/" 5//-" '&06,!(+B" (%&" .,/'.&0('" *)-"
8!3!(*(!/)'" /5" 7/(%" (&0%)/8/?+" *)-" 7!/8/?+D" *)-" '/3&" %/3&"
(,6(%'" *7/6(" %/R" 5//-" &T6!(+" ,&*88+" R/,A'1" M&(" 3&" 7&?!)" R!(%"
5//-"'&06,!(+1"
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T%%).U("57=,L.
.
<'"(%!'"!'"(%&"'67Q&0("/5"*)/(%&,"&''*+"!)"(%!'"#/863&D"J")&&-")/("
,&%&*,'&" (%&" R%/8&" *,?63&)(1" J('" &''&)0&" !'" (%*(" ,&*8" 5//-"
'&06,!(+" !'" )/(" R&88" 0*(&,&-" 5/," 7+" !)(&,)*(!/)*8" *?&)-*'1" $%!'"
3*+" %*#&" ,&'68(&-" 5,/3" /,?*)!H*(!/)'" '&(" 6." 5/," (%*(" .6,./'&"
5/88/R!)?" -&#&8/.&-" 0/6)(,+" .,*0(!0&'" *)-" -/)/," R%!31" J)"
*--!(!/)D" 0/3.&(!(!/)" 7&(R&&)" '!'(&," *?&)0!&'" 0*)" .,/-60&"
!)(,*)'!?&)0&"f"'60%"*'"R%&)"(%&"'6../'&-8+")/)NeV"*?&)0+"(%&"
U/,8-"$,*-&"S,?*)!H*(!/)"*,?6&'"5/,"5,&&"(,*-&"!)"*88" 5//-'D"*)-"
(%&"e)!(&-"V*(!/)'"C//-"*)-"<?,!068(6,&"S,?*)!H*(!/)")/(&'"(%&"
)&&-"5/,")*(!/)*8"5//-"'&06,!(+1""
.
C//-" '&06,!(+" %*'"3*)+" 5*0&('D" /)&" /5"R%!0%" !'" 5//-" .,/-60&,'"
R%/" 3*+" 7&" ?,/6.&-" !)(/" (%,&&" 0*(&?/,!&'B" '3*88" 5*,3&,'D"
U&'(&,)" 5*3!8+N'(+8&" 5*,3&,'" *)-" *?,!76'!)&''1" S(%&," 5*0&('" /5"
5//-" '&06,!(+" !)086-&9" (,6'(" !)" ?/#&,)3&)(B" 3*)*?&-" ,&'&,#&'B"
&T6!(+" /5" *00&''" (/" 5//-B" -!'(,!76(!/)" '+'(&3'B" .,!0&B" (,*-!)?N
./R&," !37*8*)0&'B" .,/(&0(&-" /," /.&)" 3*,A&('D" *)-" .678!0"
&-60*(!/)1" 260%" 5*0(/,'" *,&" )/(" (%&" 5/06'" /5" (%!'" &''*+" 7&0*6'&"
(%&+" *,&" )/(" (%&" ,&'./)'!7!8!(+" /5" *)+" /5" (%&" (%,&&"
*5/,&3&)(!/)&-".,/-60(!/)"'/6,0&'1"
"
23*88"5*,3&,'".,/-60&"*,/6)-"%*85"/5"(%&"R/,8-]'"5//-1"<'")/(&-"
&8'&R%&,&D" \/5" (%&" R/,8-]'" ;PX" 3!88!/)" 5*,3'D" C<S" ,&0/,-'" b;"
.&,0&)("*'"8&''"(%*)"(R/"%&0(*,&'D":W".&,0&)("7&(R&&)"W"*)-":X"
%&0(*,&'D" W1_" .&,0&)(" 7&(R&&)" :X" *)-" :XX" %&0(*,&'D" *)-" X1a"
.&,0&)("3/,&"(%*)":XX"%&0(*,&'1"i"$%&"'3*88"5*,3"'&0(/,"/5".//,"
0/6)(,!&'" !)#/8#&'" '/3&" (R/" 7!88!/)" .&/.8&" f" !(" 5&&-'" (%&3" *)-"
.,/#!-&'" *" '6,.86'" 5/," )/)N.,/-60&,'" !)" (/R)'" *)-" 0!(!&'1" J)"
,/6)-" 5!?6,&'D" '3*88" 5*,3&,'" 5&&-" %*85" /5" (%&"R/,8-D"3/,&" !5"R&"
/)8+" 0/)'!-&," &''&)(!*8" 5//-" 5/," 7*'!0" 8!5&'(+8&'D" R%!0%" R/68-"
&4086-&"'60%"8646,+"5//-'"*'"/6("/5"'&*'/)".,/-60&"*)-"?,*!)N5&-"
8!#&'(/0A1" 23*88" 5*,3&," +!&8-'" 6)-&," (%&'&" !)(&)'!#&" 0/)-!(!/)'"
*,&" /5(&)" %!?%&," (%*)" 6)-&," (%&" &4(&)'!#&" 7,/*-*0,&" '+'(&3'"
0/33/)"!)",!0%"0/6)(,!&'1"<)-"R%&,&",&'&*,0%"%*'"7&&)"/,!&)(&-"
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(/"'3*88"5*,3'D"+!&8-"!)0,&*'&'"*3/)?"!))/#*(/,'"%*#&"&40&&-&-"
7,/*-*0,&"+!&8-"!)0,&*'&'1]^^_"
.
23*88" 5*,3&,'" *,&" (%6'" 0,!(!0*88+" !3./,(*)(D" *" 5*0(" (%*(" R&" R!88"
,&(6,)" (/" '%/,(8+1" $%&" '&0/)-" 0*(&?/,+" /5" 5//-" .,/-60&,"
3&)(!/)&-" *7/#&" !'" U&'(&,)N'(+8&" 5*,3&,'1" V63&,!0*88+" (%&'&"
5*,3&,'"/5"0/6,'&"*,&"3/,&"(%*)"*?,!76'!)&''&'D"76("(%&+"*,&"5*,"
8&''" (%*)" (%&" )637&," /5" '3*88" 5*,3&,'D" .,!)0!.*88+" 7&0*6'&" (%&"
3*Q/,!(+" /5" (%&" R/,8-]'" ./.68*(!/)" !'" )/(" !)" U&'(&,)N'(+8&"
)*(!/)'1" $%!'" !'" &*'!8+" !886'(,*(&-" 7+" 0/3.*,!)?" 5*,3'" '!H&'" !)"
'&8&0(&-" 0/6)(,!&'1" C/," &4*3.8&D" !)" (%&" .&,!/-" *,/6)-" (%&" +&*,"
WXXXD" *#&,*?&" 5*,3" '!H&'" 5/," V&R" U/,8-" *)-" R&*8(%+" )*(!/)'"
'60%"*'"<6'(,*8!*D">*)*-*"*)-"(%&"e2<"R&,&"PDWPWB"W_PD"*)-":_b"
%&0(*,&'",&'.&0(!#&8+1"C!?6,&'"5/,"S8-"U/,8-"*)-"R&*8(%+")*(!/)'"
*,&" 8/R&," *8(%/6?%" (%&+" *,&" ,!'!)?" (%,/6?%" 0/)'/8!-*(!/)"
*00&8&,*(&-" 7+" 8*7/6," 0/'('" *)-" (&0%)/8/?!0*8" !))/#*(!/)1^^b"
V&#&,(%&8&''D" (%&" 3*((&," '&&3'" ,&'!'(*)(" (/" 5*0('" *)-" !'" (%6'"
R/,(%+"/5"56,(%&,"0/)'!-&,*(!/)"!)"(%!'"-!'06''!/)"!5"5/,")/"/(%&,"
,&*'/)'" (%*)" &)8!?%(&)!)?" (%&" 0/)56'!/)" *3/)?" 3*)+"
0/33&)(*(/,'"*7/6("R%*("!'"*"'3*88"5*,31""
"
c''&)(!*88+D" (%&" 0/)56'!/)" *'" (/" R%*(" !'" *" '3*88" 5*,3" *,!'&'" !)"
U&'(&,)"3!)-'"5,/3"R%*("R&,&"!)".*'("?&)&,*(!/)'"5*3!8+"5*,3'"
*)-"*,&")/R"!)"3*)+"0*'&'"(//"'3*88"(/"7&"5!)*)0!*88+"#!*78&1"260%"
'67/.(!3*8" 5*,3'" *,&" (%&)" 6'6*88+" 0/)'/8!-*(&-D" /5(&)" 7&!)?"
7/6?%(" 7+" )&!?%7/6,!)?" 5*,3&,'" (%*(" %*#&" '655!0!&)(" ,&'/6,0&'"
*)-"&4.&,(!'&"(/"3*)*?&"8*,?&,"*,&*'"*)-"6'&")&R"(&0%)/8/?!&'1"
2/3&" 5*,3'" *,&" *??,&?*(&-" 7+" *?,!76'!)&''D" *8(%/6?%" (%!'"
0/)'(!(6(&'"*"'3*88"3!)/,!(+"/5"(,*)'*0(!/)'"*)-"/)8+"*"5,*0(!/)"/5"
(%&" (/(*8"#*86&"/5"*?,!068(6,*8" 8*)-"'*8&'1"V&#&,(%&8&''D")/'(*8?!*"
*7/6("8!5&"/)"(%&"5*,3"*)-"(%&"%*,-'%!.'"/5"V&R"U/,8-".!/)&&,'"
'&&3"(/"0/%&,&"R!(%"(%&"3/-&,)"08*!3'"(%*("'/3&%/R"(%&"8*0A"/5"
'A!88'"*)-"5!)*)0&"/5"'/3&"R%/"!)%&,!("5*,3'"!'"(%&"5*68("/5"(%/'&"
)&!?%7/6,'"*)-"*?,!76'!)&''&'"(%*("76+"(%&3"/6(D"/,"/5"7*)A'"8&5("
%/8-!)?" .//,8+" 3*)*?&-" 5*,3" -&7(1" $%&'&" R/,-'" 3*+" '/6)-"
%*,'%"(/"'/3&"R%/"%/8-"(%&'&"#!&R'B"J"A)/R"3*)+"'60%".&,'/)'"
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*)-" *0A)/R8&-?&" (%&!," 5&&8!)?'1" L/R&#&,D" J" 0*))/(" '&&" *)+"
0/3.*''!/)"!)",&'./)'&'"(%*("&)0/6,*?&"5&&8!)?'"/5"#!0(!3%//-1""
"
J5"3/-&,)"U&'(&,)"'/0!&(!&'"%*-"-&'!,&-"(/"'6'(*!)"'60%"5*,3!)?"
.,*0(!0&'" (%&+" R/68-" %*#&" 3*!)(*!)&-" *?,!068(6,*8" *)-" ,6,*8"
'67'!-!&'" *)-" .,/(&0(&-" 3*,A&('" 5,/3" 5/,&!?)" 0/3.&(!(!/)" !)"
5//-".,/-60('1"$%&"5*0("(%*("U&'(&,)"'/0!&(!&'"%*#&")/("*0(&-"!)"
(%*("R*+"3*+"R&88"7&"*",&58&0(!/)"/5" (%&!," 5//-"'6,.86'&'1" J)"(%&"
0*'&" /5" '60%" )*(!/)'" *'" <6'(,*8!*" *)-" V&R" n&*8*)-" R%&,&"
*?,!068(6,*8" &4./,('" 6)-&,R,!(&" '!?)!5!0*)(" .,/./,(!/)'" /5" (%&"
&0/)/3+D" !(" 3*+" *8'/" ,&58&0(" (%&!," -&'!,&" 5/," 3*!)(*!)!)?" *)-"
&)%*)0!)?" )*(!/)*8" !)0/3&1" e)-&,'(//-" !)" (%!'" R*+D" (%&"
0/)(!)6!)?" (,*)'!(!/)" /5" *?,!068(6,&" !)"3/'("U&'(&,)" )*(!/)'" !'"
8&*-!)?" (/" 8*,?&," 5*,3" '!H&'D" %!?%&," 0/3.&(&)0!&'" !)" 5*,3"
3*)*?&3&)("*)-"3*,A&(!)?"/5".,/-60&D"*)-"(%&"6'&"/5"0/3.8&4"
(&0%)/8/?!0*8"!))/#*(!/)'1"$%/'&"U&'(&,)")*(!/)'"(%*("*..&*,"(/"
0/)(!)6&" (/" '67'!-!H&" 5*,3!)?" 3*+" 7&" 7&((&," 6)-&,'(//-" *'"
!)#&'(!)?" !)"760/8!0"#!'(*'"*)-",/3*)(!0" 5//-"*,(!'*)'"*'".*,("/5"
(%&!,")*(!/)*8"!3*?&D"'60%"*'"!)".*,('"/5"2R!(H&,8*)-"*)-"C,*)0&1"
"
$%&"3!'(*A&)" !-&*" (%*(" '3*88" 5*,3'" *,&" !3./,(*)(" !)" (%&"U&'("
*)-"(%*("3+",&5&,&)0&'"(/"'3*88"5*,3&,'"!)086-&'"(%&3"3!?%("7&"
&406'&-" !)" (%/'&" R%/" -/" )/(" 0/)'!-&," R%&,&" 3/'(" 5//-" !'"
.,/-60&-"f"R%!0%"!'"J)-!*D">%!)*D"2/6(%&*'("<'!*"*)-"<5,!0*1"<)-"
(%!'" !'"R%&,&"(%&",&*8"'3*88" 5*,3&,'"5*,3D"/)"*,&*'"'3*88&,"(%*)"
/)&"%&0(*,&"!)"3*)+"0*'&'D"*'" !886'(,*(&-"!)"(%&"5/88/R!)?"C!?6,&"
5/," '&8&0(&-" 0/6)(,!&'" (/" WXXP^^`" f" (%&+" %*#&" '!)0&" '%,6)A"
56,(%&,1"
""
<)/(%&," R*+" (/" &4.,&''" (%!'" !'" (/" )/(&" (%*(" /5" (%&" '/3&" ;W;"
3!88!/)" 5*,3'" !)" (%&"R/,8-D" b;".&,0&)(" *,&" '3*88%/8-!)?'"7&8/R"
(R/"%&0(*,&'D"*)-"/5"(%&'&"*7/6("b_".&,0&)("*,&"!)"<'!*1^;X"23*88"
5*,3'" *,&" (%&" )/,3" 5/,"R/,8-" 5//-".,/-60(!/)" *)-" *,&" '&&)"7+"
.&,%*.'" /)8+" *" 0/6.8&" /5" .&,0&)(" /5" (%/'&" .&,'/)'"R%/" 8!#&" /,"
%*#&" *-/.(&-" U&'(&,)" 8!5&'(+8&'" f" *)-" R%/" %*#&" *"
-!'.,/./,(!/)*(&" !)586&)0&" /)" ?8/7*8" -&#&8/.3&)(" #!&R'1" J)"
*--!(!/)" (/" 08*,!5+!)?" (%&" 3!'0/)0&.(!/)" (%*(" (%&" R/,8-" !'" 5&-"
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5,/3" 8*,?&" 5*,3'D" !(" !'" *8'/" !3./,(*)(" (/" 6)-&,'(*)-" (%*(" '3*88"
5*,3'"/55&,"./(&)(!*88+"%!?%&,"&55!0!&)0!&'"(%*)"-/"8*,?&"5*,3'1"
"

.
.
.
U+0''.T07+(7.I22="=($"=(-.
.
J("%*'" 8/)?"7&&)"'%/R)"(%*("'3*88" 5*,3'"*,&"3/,&".,/-60(!#&^;:"
*8(%/6?%"'/3&(!3&'"3/,&"!)586&)(!*8"#/!0&'"%*#&"*,?6&-"(%*("(%&"
%!?%&," .,/-60(!#!(+" /5" '3*88" 5*,3'" R/68-" ,&-60&" *'" )&R"
(&0%)/8/?!&'" R&,&" !)(,/-60&-" /)" 8*,?&," 5*,3'1^;W" @6(" (%!'" -/&'"
)/(" '&&3" (/" 7&" (%&" 0*'&1" <" ,&0&)(" '6,#&+" !)" J)-!*" ,&#&*8'" '3*88"
5*,3'" 0/)(!)6!)?" (/" '%/R" %!?%&," .,/-60(!#!(+" (%*)" 8*,?&" /)&'D"
&#&)" (%/6?%" (%&!," 3/,&" !)(&)'!#&" (&0%)!T6&'" 3&*)" 8/R&," .&,"
0*.!(*" .,/-60(!#!(+" f" 76(" (%&)" 8*7/6," !'" )/(" (%&" 0/)'(,*!)(1"
<--!(!/)*88+D" !)"R&85*,&"(&,3'"'60%".//,".&,'/)'"*,&"/)8+"3*-&"
R/,'&N/55"7+"./8!0!&'"(%*("*!3"(/"!)0,&*'&"*#&,*?&"5*,3"'!H&1"<'!*"
!)"?&)&,*8"%*'")/("5/88/R&-"(%&"(,&)-"/5"U&'(&,)")*(!/)'"!)"(&,3'"
/5" 5*,3" '!H&" /#&," ,&0&)(" -&0*-&'" R!(%" >%!)*" !)" .*,(!068*,"
-&3/)'(,*(!)?"(%*("#&,+"'3*88" 5*,3'"0*)"3*!)(*!)"%!?%"8&#&8'"/5"
/6(.6(" !)" '6../,(" /5" &0/)/3!0" ?,/R(%1" J)" (%&" J)-!*)" '!(6*(!/)D"
5&,(!8!H&,"6'&D"!,,!?*(!/)D"0,/."!)(&)'!(+"*)-"(&0%)/8/?+"6.(*A&"*88"
-&08!)&-"*'"5*,3"'!H&"!)0,&*'&-1^;P""
"
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$%!'"*-#*)(*?&"/5"'3*88"/#&,"8*,?&"5*,3'"'&&3'"(/"7&"0/)'!'(&)("
R%&,&" Q/7" /../,(6)!(!&'" !)" (%&" )/)N*?,!068(6,*8" '&0(/," *,&"
8!3!(&-1"$%!'"7&8!&'",6,*8"./#&,(+"*88&#!*(!/)".,/?,*3"/7Q&0(!#&'"
/5" /55N5*,3" &3.8/+3&)(" ?&)&,*(!/)" *)-" 5*#/6,'" ,&(&)(!/)" /5"
'3*88" 5*,3'1^;^.M!A&R!'&D" !(" 0*)"7&" (,6&" (%*(" &0/)/3!0"&55!0!&)0+"
3*+"7&",&-60&-"R%&,&"'3*88"5*,3'"*,&"/#&,8+"5,*?3&)(&-D"76("*"
'(6-+" !)" IR*)-*" !)-!0*(&-" (%*(" '3*88" 5*,3'" 0*)" *8'/" /55&,"
&0/)/3!&'" /5" '0*8&" (%,/6?%" 0/)'/8!-*(!/)1^;;" J)" &55&0(" (%!'" !'" *"
'*#!)?" !)" (!3&" 8/'(" !)"3/#&3&)(" 7&(R&&)" 5,*?3&)(&-" %/8-!)?'"
*)-"(/"*"8&''&,"&4(&)(D"(%&"!)*7!8!(+"(/"6'&"0&,(*!)"3*0%!)&,+1"@6("
!'/8*(&-"&4*3.8&'"*,&")&#&,"*"#*8!-"R*+"/5"*-#*)0!)?"A)/R8&-?&1".
.
U%!8&" !(" '&&3'" &*'+" (/" &4(,*./8*(&" 5,/3" '3*88" 5*,3'" .,/#!-!)?"
%!?%&," +!&8-'D" !(" !'" )/(" 0/,,&0(" (/" (%&,&5/,&" *''63&" (%*(" '3*88"
5*,3'" *,&" 3/,&" &55!0!&)(" 6)8&''" (%&" ,&'/6,0&" 7&!)?" 6'&-"
\&55!0!&)(8+]"!'"'.&0!5!&-1"$%&"3*)+"#*,!*78&'"!)086-&9"(%&")637&,"
/5" R/,AN5!(" .&,'/)'" !)" (%&" 5*,3" 5*3!8+D" 0*.!(*8" *#*!8*7!8!(+D"
!)5/,3*(!/)" *00&''D" A)/R8&-?&D" (,*)'./,(" *)-" 3*,A&(" *00&''D"
*#*!8*7!8!(+"/5"3&0%*)!H*(!/)D" 8*7/6,N(/N0*.!(*8" ,*(!/D"*#*!8*7!8!(+"
/5"*--!(!/)*8" 8*)-D" !).6("*#*!8*7!8!(+"g!3.,/#&-"'&&-'D"5&,(!8!H&,'D"
!,,!?*(!/)D" 0,&-!(" *)-" .&'(!0!-&'hD" .&,0&.(!/)" /5" ,!'A" *)-"
3*)*?&,!*8" 'A!881" $%6'D" 5/," &4*3.8&D" 0,&-!(" !)" -&#&8/.!)?"
0/6)(,!&'" !'" ?&)&,*88+" 0%&*.&," 5/," 8*,?&" 5*,3'" (%*(" 7/,,/R"
(%,/6?%" 5/,3*8" 8&)-&,'" (%*)" !(" !'" 5/," '3*88" 5*,3'" (%*(" 6'&"
!)5/,3*8" 0,&-!(1" 2!3!8*,8+D" '3*88" 5*,3&,'" *,&" 0/33/)8+" ,!'AN
*#&,'&"7&0*6'&"(%&"0/)'&T6&)0&'"/5"*"7*-"/6(0/3&"*,&"?,&*(&,"!5"
'67'!'(&)0&" !'" *" 3*Q/," 0/3./)&)(" /5" .,/-60(!/)D" R%!8&" 8*,?&"
5*,3&,'"3*+"%*#&"?,&*(&,"*..&(!(&'"5/,",!'AD"8*,?&"0*.!(*8"7*0A!)?"
*)-"*00&''"(/"!)'6,*)0&1^;a"
"
U%&,&"*"5*,3&,"%*'"7&((&,"3*)*?&3&)("'A!88'D"*"8*,?&"5*,3"f"6."
(/"*"0&,(*!)"'!H&"f"0*)"7&"3/,&"&55!0!&)(D"*8(%/6?%"?&)&,*8!H*(!/)'"
*,&" 0/)5/6)-&-" 7+" -!55&,&)0&'" 7&(R&&)" 3*)*?&3&)("
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gradually in Britain2.  Olmstead and Rhode (2000, 693-4) cite three groups of forces that reshaped ag-
riculture in the Northern part of the US over the century: mechanical and biological innovations in ag-
riculture, the growth of non-farm wages, and the transportation and communication revolutions.   
 
We find no evidence of rising farm size in the Asian historical record.  Here are two examples.  Chart 
2.3 shows mean cultivated area per rural household in China during periods of private ownership of 
land3 from 2AD to 1600AD.  The data  show great variation.  Lee (1921) offers two important reasons 
for this: the effect of wars on population size and the impact of tax regimes on participation in cen-
suses.  It is hard to see a trend in the series, though.  For India, Fukazawa (1983, 201) offers some 
fragments of evidence from village surveys in Western India which suggest large falls in average size 
of land holdings during the nineteenth century in Maharashtra and gradual falls in average land hold-
ings from the early twentieth century to the end of the colonial regime. 
 
 
Chart 2.1: Mean farm size by continent, 1930-1990  
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Source: FAO Statistics division at http://www.fao.org/es/ess/index_en.asp 
 
Table 2.1: Historical data on farm size in Western Europe. 
Percentage of holdings less 
than: 

1 hec-
tare 

 1.5 
hecta-

res 

2 hec-
tares 

3 hec-
tares 

5 
hecta-

res 

 20 
hecta-

res 
pre 19th Century       
E. England, c. 1280    32.7   
Savoy, 16th c. 52.4    87.1  
Sainte-Croix, France, 16th c.     38.8  
Bohemia, early 18th c.  35.7   56.71  
Hochberg Germany, 1788 45.02    94.62  
19th Century       
Ireland, 1845   23.6    
Norway, 1850     80.0  
England and Wales,1851      41.5 
Germany, 1882   58.0  76.6 94.2 

                                                      
2 Canadian farms were around 40 ha on average 1870 to 1880, and increased to an average of around 80 ha in 
1920 and over 100 ha by 1950. In England and Wales the rise was coparatively slight.  The proportion of hold-
ings with more that 121.5 hectares of crop and grass rose from 3.4% in 1875 to 5% in 1966 (MAFF, 1968).  
3 For much of the period from the Tsin Dynasty to the Yang Yen (Tang), 280-780 AD, there was public land 
distribution (Lee, 1921).    
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Foreign investment in farmland 
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Mostly poor countries with weak land governance 
The countries where large numbers of deals have been reported tend to be 
poor. Destination countries have lower GDP per capita than origin countries, 
much lower if  are not targeted at 
all for investment. Destination countries show net exports of USD 30 per capita 
 USD 99 per capita if they have at least one operating project  while origin 

countries are net food importers, with net imports of USD 12 per capita  USD 
211 for exclusive origin countries.12 

Countries with large numbers of reported deals also tend to have weak 
governance  in terms of regulatory frameworks, government effectiveness, the 
rule of law, corruption control, investor protection and land governance. For 
signed deals, however, the countries with the highest number of signed 
contracts or projects in production do not exhibit significantly lower general 
governance indicators but weaker land governance institutions. This may 
suggest that investors are interested in countries which offer a relatively strong 
general institutional framework  for investment protection and smooth business 
operation  but low land tenure security  allowing easy and possibly cheap 
access to land.13 There is, however, no clear evidence of a causality since it 
could be that the countries with weak governance are attractive for other 
reasons, for instance yield gaps. 

Mostly countries with high yield gaps and good accessibility 
Spatial analysis of land deals14 indicates that investors tend to target forest land, 
grassland and cropland to similar degrees (see chart 5). They also tend to target 
cropland where the yield gap is relatively large, and where additional inputs 
(water, fertilizers, seeds, infrastructure and know-how) may create greater 
yields.15 It is often land covered by mosaics of cropland with vegetation and 
forests, likely related to smallholder agriculture. This may indicate that investors 
compete for land with local communities  as confirmed by data from a smaller 
database (82 observations for which former land use information is available) 
(see chart 6). 

Accessibility is another criterion for choice of target area: the median 
accessibility of the targeted areas is about 3 hours away from the next city  
reflecting relatively easy access to markets and inputs (seeds, fertilizers, 
pesticides and machinery). However, there is also a significant share of areas 
located 9 hours or more away from the next city (see chart 7) which may drive 
improvement in communication infrastructure. More than 60% of all land deals 
target areas with population densities of more than 25 persons per km2.  

!  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12  Arezki et al. (2011). 
13  Anseeuw et. al (2012a), Arezki et al. (2011), Deininger et al. (2010). 
14  Anseeuw et al. (2012a). 
15  Arezki et al. (2011). Also find that the determinants of large agricultural investments are agro-

ecological suitability, yield gap and weak land governance. 

 

 

 

Crop-
land 
22 

Forest 
land 
31 

Grass-
land 
27 

Marginal 
land 

2 

Other*  
18 

Forests, grassland and cropland 5 

Share of area acquired by land cover class, % 

Sources: Land Matrix, Globcover, ESA, DB Research 

* Other refers mostly to bare land 

Former land use of acquired land 6 

Number of cases 

Sources: Land Matrix, Anseeuw et al., DB Research 

Note: Based on 82 observations 

Forest/ 
conservation 

7 

Common pool 
16 

 

Commercial 
agriculture 

3 

Smallholder  
agriculture 

56 

0 5 10 15 20 

0-1h 

1-2h 

2-3h 

3-4h 

4-5h 

5-6h 

6-7h 

7-8h 

8-9h 

over 9h 

Accessibility of land deal locations 7 

Sources: Land Matrix, Anseeuw et al., DB Research 

% area in target countries, by travel time to  
next city 



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey Wa:"

8&?*8" /78!?*(!/)'" (%*)" 76,&*60,*('D" R%!0%" !'" (,6&" !)" 3*)+"
-&#&8/.&-" )*(!/)'" 76(" !'" )/(" *" 0/)#!)0!)?" &4.8*)*(!/)" !)" /(%&,"
,&?!/)'1""
"
I&?*,-8&''" /5" (%&" ?/#&,)*)0&" *)-" 3*)*?&3&)(" ,&*'/)'" 5/,"
-!55&,&)0&'"7&(R&&)"*?,!76'!)&''"!)#&'(/,'"*)-"/(%&,"8*,?&N'0*8&"
*?,!068(6,*8" -&#&8/.3&)(" .,/Q&0('D" (%&,&" *,&" A&+" 5*0(/,'" /(%&,"
(%*)".,/5!("(%*("*55&0("*?,!76'!)&''"-&0!'!/)'D"!)086-!)?9"
• =/8!(!0*8"'(*7!8!(+"
• C/,&!?)"!)#&'(3&)("./8!0+""
• I&.*(,!*(!/)"*)-"(*4*(!/)"./8!0+"
• 2/0!*8",!'A'"*)-"7&)&5!('"/5"(%&"!)#&'(3&)("
• <#*!8*7!8!(+"/5"(&0%)/8/?+"*)-"&4.&,(!'&"
• =,/4!3!(+"(/"3*,A&('"
"
>/)'!-&,*(!/)" /5" '60%" 3*((&,'" &4.8*!)'" (%&" -!#&,'!(+" /5"
*..,/*0%&'" 6'&-" !)" *?,!76'!)&''" !)#&'(3&)(" f" '60%" *'" 0/)(,*0("
5*,3!)?D" '%*,&N5*,3!)?D" !).6(N0,&-!(" *,,*)?&3&)('D" ,&?68*,"
*-#!0&D" %*,#&'(" 0/)(,*0('D" 8&*'!)?D" /R)&,'%!.D" *??,&?*(!/)" *)-"
6.'(,&*3" .,/0&''!)?" *)-" 3*,A&(!)?1" $%&" -!#&,'!(+" 3&*)'" (%*("
R&"36'(" 8!3!(" (%!'" ?&)&,*8" -!'06''!/)" (/" '%/,(" &4*3.8&'" /5" (%&"
*-#*)(*?&'" /5" *?,!76'!)&''" !)" -&#&8/.&-" *)-" -&#&8/.!)?"
0/6)(,!&'1" S)&" *..,/*0%" (%*(" %*'" .,/#&-" *-*.(*78&" *0,/''"
#*,!/6'" 068(6,&'" !)" (%&" -&#&8/.!)?" R/,8-" !'" (%*(" /5" 0/)(,*0("
5*,3!)?1"
"
>/)(,*0(!)?" '3*88" 5*,3&,'" *'" '6..8!&,'" (/" 8*,?&,"*?,!76'!)&''&'D"
.*,(!068*,8+" 5/," %!?%N#*86&" *)-" *)!3*8" .,/-60('D" %*'" 7&0/3&"
0/33/)" !)" -&#&8/.!)?" 0/6)(,!&'" '!)0&" (%&" :`aX'1" J('" 3*Q/,"
-,*R7*0A'" '&&3" (/" 7&" 0/)(,*0(" -&5*68(" *)-" %!?%" (,*)'*0(!/)"
0/'('^aP" 76(" !(" -/&'" /55&," !)0/3&D" (&0%)/8/?+D" *-#!'/,+" *)-"
3*,A&(" 7&)&5!('" (/" '3*88" 5*,3&,'" *)-" -!#&,'&" '6..8+" 8!)&'" *)-"
,&-60&-"0*.!(*8"&4./'6,&"(/"*?,!76'!)&''&'1">/)(,*0("5*,3!)?"%*'"
5!#&" ?&)&,*8" 3/-*8!(!&'D" #!H9" 0&)(,*8!H&-" .6,0%*'!)?" *'" 5/,"
(/7*00/D" 0/((/)D" '6?*,0*)&D" 7*)*)*'D" 0/55&&D" (&*D" 0/0/*" *)-"
,677&,B")608&6'"&'(*(&'"/5" *?,!76'!)&''&'"/55&,!)?"/../,(6)!(!&'"
5/,"'*(&88!(&"?,/R&,'"*'" 5/," (,&&"0,/.'"*)-"-*!,+!)?B"368(!.*,(!(&"



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey WaW"

*0(!#!(!&'" /5" '(*(6(/,+" 7/-!&'D" *?,!76'!)&''&'" *)-" '3*88" 5*,3&,'"
*'" !)" >%!)*B" !)5/,3*8" &)(,&.,&)&6,'" '&*'/)*88+" 0/)(,*0(!)?"
5*,3&,'" *'" 5/," 5,&'%" 5,6!(" *)-" #&?&(*78&'" -&'(!)&-" 5/,"
'6.&,3*,A&('B" *)-" !)5/,3*8" !)(&,3&-!*,+" '670/)(,*0(!)?" /)"
7&%*85"/5"*?,!76'!)&''&'1^a^"
"
$%!'"!'"'!3.8+"*)"&4*3.8&"/5"/)&"5/,3"/5"*?,!76'!)&''"/.&,*(!/)"
!)"-&#&8/.!)?"0/6)(,!&'"(%*("%*'"R/,A&-",&*'/)*78+"R&881" J("*)-"
/(%&," 5/,3'" %*#&" &4!'(&-" '!)0&" *(" 8&*'(" 0/8/)!*8" (!3&'D" *)-"R!88"
0/)(!)6&"(/"&4!'("f"!)"7/(%"7&)&5!0!*8"*)-"/(%&,"5/,3'1"U%&,&"!("!'"
8&''"(%*)"7&)&5!0!*8D"8&''/)'"&4!'("5,/3"-&#&8/.&-"0/6)(,!&'"f"(%*("
!'D"(%/'&"R!(%"'(,/)?",&?68*(/,+"&)#!,/)3&)('"*)-"*)"/.&,*(!/)*8"
,68&" /5" 8*R1"@6(" (%&)"-!'06''!/)'" 0*)"7&" 56,(%&," 0/)56'&-"R%&)"
4&)/.%/7!0",&*0(!/)'"(/"5/,&!?)"!)#&'(3&)("*,&"3*)!.68*(&-"5/,"
8/0*8".6,./'&'1"
"
@6(" 7&5/,&" 0/)'!-&,!)?" 5/,&!?))&''D" R&" '%/68-" .6(" (/" ,&'("
6).,/-60(!#&"*,?63&)("*7/6("R%*("0/)'(!(6(&'"*"-&#&8/.&-"/,"*"
-&#&8/.!)?" 0/6)(,+" f" (%&" (&,3'" ,&3*!)" T6*8!(*(!#&D" 58&4!78&" *)-"
&6.%&3!'(!0" '%/,(%*)-" (%*(" 0*)" 7/(%" 0/)56'&" *)-" &*'&"
0/336)!0*(!/)1" <" -&#&8/.&-" 0/6)(,+" !)" c6,/.&" 3*+" 6)-&,?/"
?,*-6*8" 0/)'/8!-*(!/)" /5" 8*)-" *'" *?,!068(6,*8" (&0%)/8/?!&'" *88/R"
!)0,&*'&-"8*7/6,"*)-"0*.!(*8"&55!0!&)0!&'1"L/R&#&,D"*"V&R"U/,8-"
-&#&8/.&-"0/6)(,+"'60%"*'"<6'(,*8!*D"R!(%"8*,?&"6)-&,-&#&8/.&-"
*,&*'" 3*+" %/'(" 3/,&" 0/)'.!06/6'" 0%*)?&'1" J)" 3*)+" R*+'" !(" !'"
'!3.8&," (/" #!&R" (%&" 8*((&," (+.&" /5" )*(!/)" *'" -&#&8/.!)?D" 76("
?/#&,)&-"7+"(%&",68&"/5"8*R"*)-"*"'(,/)?",&?68*(/,+"&)#!,/)3&)(1"
$%!'" !'"R%*("3*A&'" (%&"-!55&,&)0&" !)" (&,3'"/5" (%&" 0/)5!-&)0&"/5"
(%&"!)#&'(/,D"?/#&,)3&)("*)-"(%&"!)5/,3&-".678!01""
"
>/)(!)6!)?" R!(%" (%&" <6'(,*8!*)" &4*3.8&D" *" ,&0&)(" ,&#!&R^a;"
!)-!0*(&'"(%*("5/,&!?)"76+&,'"/5"*?,!068(6,*8"8*)-"*,&"*?,!76'!)&''"
0/3.*)!&'"/,"!)#&'(3&)("56)-'1"$%&'&"*,&"(%&"06,,&)("!(&,*(!/)'"
/5"(%&"5/,&!?)"/R)&,'%!."/)"R%!0%"<6'(,*8!*"%*'"*8R*+'",&8!&-"5/,"
*--!(!/)*8" 0*.!(*8D" &3.8/+3&)(" ?&)&,*(!/)D" )*(!/)*8" !)0/3&D"
&4./,('D" (*4*(!/)D" )&R" (&0%)/8/?+D" !3.,/#&-" 3*)*?&3&)(D"
-&#&8/.3&)("/5".,/0&''!)?"5*0!8!(!&'"*)-"/.&)!)?"/5")&R"3*,A&('D"



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey WaP"

'60%"*'"7&&5" (/" K*.*)1^aa" J(" !'" !)#&'(3&)(" 8!A&" (%*(D"R%!0%" (*A!)?"
.!/)&&,!)?" ,!'A'" /#&," (%&" .*'(" WXX" +&*,'D" %*'" .,/-60&-" 7/(%"
'600&''&'"*)-"5*!86,&'"*'"!("/.&)&-"'60%")&R"#&)(6,&'"*'9^a_"
• (%&"<6'(,*8!*)"<?,!068(6,*8">/3.*)+"geOh"f"WXWDXXX"%&0(*,&"

=&&8" I!#&," *)-" M!#&,.//8" =8*!)'" -&#&8/.3&)(" !)" :bW^" 5/,"
'%&&."*)-"0*((8&"

• (%&" d*)" [!&3&)]'" M*)-" >/3.*)+" geOh" f" :^WDXXX" %&0(*,&"
-&#&8/.3&)(" !)" $*'3*)!*" !)" :bW;" 5/," -*!,+" 5*,3!)?" *)-"
0%&&'&"3*)65*0(6,&^ab"

• >*)*-!*)'" E&/,?&" *)-" U!88!*3" >%*55&+]'" :XXDXXX" %&0(*,&'"
!,,!?*(!/)" -&#&8/.3&)(" )&*," F!8-6,*" !)" :b`;D" R%!0%"
!)-!,&0(8+" &)0/6,*?&-" J'*76,/" $*A*'6A*" 5,/3" K*.*)" (/"
&4.&,!3&)("R!(%"0/33&,0!*8",!0&"?,/R!)?"*("2R*)"L!88^a`"

• (%&" <,?&)(!)&*)N@,!(!'%" d&'(&+" 5*3!8+]'" !)#&'(3&)(" !)"
V/,(%&,)" $&,,!(/,+" 7&&5" *)-" .!/)&&,!)?" /5" ,&5,!?&,*(&-"
'%!..!)?D"5,&&H!)?"*)-"0*))!)?"/5"3&*("!)":`:^^_X"

• e2" 56)-'" '6../,(" 5/," (%&" C/??" [*3" L63.(+" [//" ,!0&"
*-#&)(6,&"!)"(%&"V/,(%&,)"$&,,!(/,+"!)":`;a"

• K*.*)&'&"*)-"e2"!)#&'(3&)("!)"(%&"S,-"I!#&,"J,,!?*(!/)"<,&*"
!)"(%&":`_X'"

• e2"0/((/)"?,/R&,']"-&#&8/.3&)("/5"*"0/((/)"!)-6'(,+"/)"(%&"
V*3/!"I!#&,"!)":`a:""

"
$%&" .,!#*(&" '/6,0&'" /5" '60%" 56)-'" 3*A&" (%&!," !)#&'(3&)(" 8&''"
0/)(&)(!/6'" (%*)" !)#&'(3&)('" 7+" /(%&," ?/#&,)3&)('" f" *"
-!'(!)0(!/)" *''&''&-" !)" (&,3'" /5" )*(!/)*8" !)(&,&'('" *)-"
'/#&,&!?)(+1" V*(!/)'" /.&,*(!)?" 6)-&," ?/#&,)*)0&" '(,60(6,&'"
6)0/33/)"!)"(%&"-&#&8/.&-"R/,8-"*)-"R%!0%"%*#&")/("&3&,?&-"
R!(%" '(,/)?" .,!#*(&" '&0(/,'D" (&)-" (/" 3*)*?&" (%&!," 76'!)&''"
(%,/6?%" '(*(&N/R)&-" &)(&,.,!'&'1" 260%" *" 068(6,*8" 3!'3*(0%" !'"
3*)*?&-" !)" (%&" <6'(,*8!*)" 0*'&" 7+" *" ?/#&,)3&)(" 5/,&!?)"
!)#&'(3&)(" ,&#!&R" .,/0&''" (%*(" 0/)'!-&,'" )*(!/)*8" !)(&,&'("
R!(%/6(" 0/3.,/3!'!)?" 76'!)&''" !)!(!*(!#&'1^_:" <'" 5/," /(%&,"
)*(!/)'D" <6'(,*8!*)" *?,!76'!)&''" *8'/" !)#&'('" *7,/*-D" *)-" R%!8&"
(%&"(/(*8"5!?6,&'"-/")/("7*8*)0&"!)R*,-"58/R'"/5"56)-'D"(%!'"0*)"7&"
,&*-!8+" 6)-&,'(//-" !)" (&,3'" /5" <6'(,*8!*]'" 8/R" ,*(!/'" /5" 7/(%"
./.68*(!/)" *)-" 0*.!(*8" *#*!8*7!8!(+" (/" 8*)-" *,&*D" 7&0*6'&" !("



Beliefs that Bias: Questions I’m Often Asked – Lindsay Falvey Wa^"

,&3*!)'" *" #*'(" *)-" )&R8+" -&#&8/.&-" 0/)(!)&)(1" @6(" !)" ?8/7*8"
(&,3'"5/,&!?)"!)#&'(3&)("!)"*?,!068(6,*8"8*)-"!'"*"0/)'(*)("5*0(/,"
f" /)&" &'(!3*(&" /5" (%&" WX"3*Q/," 5/,&!?)" !)#&'(/,'" !)"3!88!/)'" /5"
%&0(*,&'"!'"!886'(,*(&-"!)"(%&"5/88/R!)?"C!?6,&1^_W"
"

"
"
J)" (&,3'"/5" ./(&)(!*8" 5/," !)#&'(3&)(D" /," !5" +/6" 8!A&D" *,&*'" /5" (%&"
R/,8-" !)" )&&-" /5" !).6('" (/" .,/-60&" 5//-" 3/,&" &55!0!&)(8+" *)-"
'6'(*!)*78+D" (%&" *3/6)(" /5" *,*78&" 8*)-" .&," .&,'/)" !'" *)"
*..,/.,!*(&"!)-!0*(/,1"S)"(%!'"7*'!'D"*'"!)-!0*(&-"!)"(%&"5/88/R!)?"
C!?6,&D^_P"<6'(,*8!*"!'"&*'!8+"(%&"3/'("!)")&&-"/5"!)#&'(3&)(1"$%!'"
C!?6,&" 6'&'" (%&" C<S" -&5!)!(!/)" /5" *,*78&" 8*)-" 3&*)!)?" 8*)-"
'6!(*78&"5/,"0,/.'1"<.*,("5,/3"!)-!0*(!)?"(%&",&*'/)"R%+"5/,&!?)"
!)#&'(3&)(" !)" <6'(,*8!*)" *?,!068(6,&" !'" )&&-&-D" (%&" ?,*.%" *8'/"
!3.8!&'"'/3&(%!)?"(%*("<6'(,*8!*)'"-/")/("*8R*+'"*0A)/R8&-?&"f"
(%*(" !'D" &4.&,(!'&" !'" '.,&*-" #&,+" (%!)8+" &'.&0!*88+" (%&" &4.&,(!'&"
(%*("!'",&T6!,&-"(/"3*)*?&"8*,?&"*,&*'"&55!0!&)(8+"*)-"'6'(*!)*78+1"
<6'(,*8!*"%*'"%*-"*"'/6)-",&0/,-"/5"&-60*(!)?"'.&0!*8!'('"5/,"'60%"
.6,./'&'"!)"(%&".*'(D"76("./8!0+")&?8&0("%*'"*88/R&-"(%*("(/"R!)-"
-/R)"*)-" 5/," (%&"7&'(" (*8&)(" (/"7&"*((,*0(&-"(/"/(%&,"'&0(/,'1" J)"
*--!(!/)D"?!#&)"(%*("<6'(,*8!*" !'"*"3!--8&N!)0/3&"Sc>["0/6)(,+D"
(%&" C!?6,&" !3.8!&'" (%*(" '60%" *" 8/R" ,*(!/" /5" .&/.8&" (/" 8*)-" *,&*"
R/68-" *8'/"3&*)" (%*(" -/3&'(!0" 0*.!(*8" (/" !)#&'(" !)" *?,!068(6,*8"
-&#&8/.3&)("!'"8!3!(&-1"
"
J" %*#&" 6'&-" <6'(,*8!*" *'" *)" &4*3.8&" ,*(%&," (%*)" -&#&8/.!)?"
0/6)(,!&'"7&0*6'&"(%&"T6&'(!/)"*,!'&'"5,/3"3+"!)#/8#&3&)("!)"*"
5/,&!?)"*?,!76'!)&''"!)#&'(3&)(D"*)-"7&0*6'&"!("/55&,'"*"3&*)'"/5"

Foreign investment in farmland 

7 | November 13, 2012 Current Issues 

Gulf States (except for Saudi Arabia) and to a lesser degree in China and South 
Korea.  

Foreign investors have sometimes built a partnership with a domestic company, 
for instance, this has been the case for investors from China, the UK or USA: 
investing in Ethiopia, the Philippines and Tanzania. Such a partnership may be 
required by legislation in some countries and it can be a way of reducing the 
costs of complex local administration. Foreign investors also often act in 
partnership with each other. Investors from the USA, the UK and South Africa 
have formed such partnerships in about a third of the deals in which they are 
involved.16 

Investment originates increasingly in emerging countries 
According to Land Matrix, investment originates from three groups of countries: 
emerging countries (Brazil, South Africa, China, India, Malaysia, Korea); Gulf 
States and countries in the (USA, Europe). Chart 12 displays the 
top 20 investing countries in terms of total area covered by land deals  
reported and reliable. The gap between the two types of deals is large for some 
countries, for instance Brazil  mostly due to the lack of information on its 
attempts to acquire land in Mozambique (as opposed to Angola where they are 
well documented). Chart 11 shows the origin of land investments from the EU 
and chart 13 on the next page displays the target countries. 

The recent wave of large-scale land deals has involved investors from Brazil, 
South Africa as well as China, India and most emerging Asian countries. These 
countries, typically rich in capital but poor in arable land, may be both origin and 
target of investment flows. Target countries are on average net food exporters, 
but after excluding the target countries which are also origin countries, the 

rs. 

The large involvement of investors from emerging countries is symptomatic of a 
new trend towards South-South relationships. It is likely driven by cultural affinity 
and reduced transport and transaction costs. For investments in Asia, 57% of 
deals involve investment of Asian origin. Agri-business companies from Brazil 
and Argentina invest preferably in their regional neighbourhood and South 
African investors target Africa at large, especially Eastern, Central and Southern 
Africa. In Africa, however, European, North American and Gulf States investors 
are more active than African ones.17 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16  Anseeuw et al. (2012a). 
17  Anseeuw et al. (2012a). 
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Macquarie Agricultural Funds Management Newsletter: Food for thought

The investable universe of farmland
The United Nations Food and Agriculture Organisation (UN 
FAO) maintains a database of the total agricultural land area 
throughout the world. The two major classifications of farmland 
are arable land2 – the land used for row crops or broad acre, 
and permanent crops3 – the land planted with trees or vines.  
The availability of arable land is of interest to investors for the 
following key reasons:

 > it faces the greatest demand of all agricultural land and is 
decreasing in availability on a per capita basis. Since 1960, 
the amount of arable land per capita available for agriculture 
globally more than halved4 

 > for the land that is agronomically suitable, crops are 
predominantly the highest value and best use of the land 

 > the land is mostly used for producing grains (e.g. wheat, 
corn, barley), oilseeds (e.g. soybean, canola/rapeseed, 
sunflower) and fiber (e.g. cotton).These commodities are 
experiencing increasing demand for use as food, animal 
feed and increasingly biofuel and industrial production.

Spatial agricultural land use by type
The graphic below shows the spatial distribution of the land 
use types globally. The key observation is the prevalence of 
cultivated land shown in orange (>75 per cent) and yellow  
(50-75 per cent).The areas shown as grass and woodland 
also contain the land producing row crops.

 
2 Arable land is the land under temporary agricultural crops (multiple-cropped areas are counted only once), temporary meadows for mowing or pasture, land under 

market and kitchen gardens and land temporarily fallow (less than five years). The abandoned land resulting from shifting cultivation is not included in this category. 
3 Permanent crops is the land cultivated with long-term crops which do not have to be replanted for several years (such as cocoa and coffee); land under trees and 

shrubs producing flowers, such as roses and jasmine; and nurseries (except those for forest trees, which should be classified under “forest”).
4 FAO 2012
5 World Bank, Agroconsult 2011

Source: IIASA and FAO, 2009.
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 Class
 1: > 75% Cultivated land
 2: > 75% Forest land
 3: > 75% Grass and woodland
 4: > 75% Barren land
 5: 50-75% Cultivated land
 6: 50-75% Forest land
 7: 50-75% Grass and woodland
 8: 50-75% Barren land
 9: > 50% Built-up land
 10: Land cover associations
 11: Water
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*..,/*0%1"
"
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(&,3'" /5" 5//-" &T6!(+D" (%!'" !37*8*)0&" /5" 5//-" ./R&," !'" '!3.8+" *"
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.,/-60('"R!(%" ,&*8" 5//-" &4./,('" *)-" !3./,('" (/" 6)-&,3!)&" (%&"
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<6'(,*8!*D" R%!0%" )&&-'" 0*.!(*8" *)-" 3*,A&('" (%*(" *88/R" 6'&" /5"
(&0%)/8/?!&'" *8,&*-+" *#*!8*78&" 76(" )/(" *-/.(&-" 8/0*88+" -6&" (/"
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,&'&*,0%&,'" %*#&" 8/)?" 7&&)" *00/33/-*(!)?" (%&" A)/R8&-?&" /5"
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0/6)(,!&'1"L/R&#&,"!)",&0&)("-&0*-&'D"(%&,&"%*'"7&&)"*",&-60(!/)"
!)" (%&" .678!0" *?,!068(6,*8" ,&'&*,0%" !)#&'(3&)(" 7+" R&*8(%+"
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'!3.8+"/)"*-*.(!)?"!))/#*(!/)'"5,/3"R&*8(%+")*(!/)'1"<)-"!)"*)+"
0*'&D" 3*)+" U&'(&,)" !))/#*(!/)'" ,&T6!,&" 0/3.8&4" 3*)*?&,!*8"
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South Africa carried out around half of the total 
measured amount of private agricultural R&D 
performed throughout Sub-Saharan Africa. 

The more limited private-sector participation in 
agricultural research done in or for developing 
countries stems from several factors, many of 
which are likely to persist for some time (with 
some likely exceptions, such as Brazil, China and 
India). A significant share of food produced in 
developing countries is consumed within the 
household where it is produced. Even when com-
modities enter the marketing chain, in less-
developed countries they are less often purchased 
in highly transformed forms, with food more-
often prepared and eaten at home. Consequently, a 
much smaller share of the food bill in developing 
counties accrues to post-farm food processing, 
shipping and merchandising activities; areas 
where the incentives for private innovation are 
relatively pronounced.  
Likewise, on the supply side, purchased inputs 
(such as herbicides, insecticides, improved crop 
varieties or animal breeds, and all sorts of agricul-
tural machinery) constitute a comparatively small 
share of the total costs of production in many 
parts of the developing world. While these charac-
teristics of the production and consumption of 
food, feed and fiber commodities are likely to 
change as incomes rise and infrastructure im-
proves, the pace of change will be gradual in the 
poorest areas where (semi-) subsistence farming 
still predominates. The cost of doing business in 
places characterised by small and often remote 
farms subject to poor market access, lack of farm 
credit and limited communication services also 
undercuts private participation in these agri-
business sectors, in turn reducing the private 
incentives to invest in R&D targeted to these 
markets. Finally, a plethora of regulations, often 
inefficiently enforced, make it difficult for local 
and multinational private interests to penetrate 
agricultural markets with new seed, chemical or 
other agricultural technologies in substantial parts 
of the developing world.  
The rich-country : poor-country disparity in the 
intensity of agricultural research noted above is 
magnified dramatically if private research is also 
factored in. In 2000, in developing countries as a 
group the ratio of total agricultural R&D spending 
to agricultural GDP was 0.54% (i.e., for every 
$100 of agricultural GDP, just 54 cents was spent 
on agricultural R&D). In developed countries the 
comparable intensity ratio was 5.28% (i.e., $5.28 
per $100), almost ten times greater (Fig. 4). 

Rich versus poor countries —  
a growing scientific and knowledge  
divide 

Collectively the Australian and global agricultural 
R&D trends point to two disturbing develop-
ments: first a pervasive slowdown in the rate of 
growth of agricultural R&D spending, and second, 
a growing rich-country : poor-country divide in 
the conduct of and thus the innovations emanating 
from (agricultural) R&D. To the extent the R&D 
spending slowdown is a widespread phenomenon, 
it will serve to slow or reverse the long-run de-
cline in staple food and feed prices and add to the 
dismal tally of hungry and malnourished people 
worldwide. To the extent the food and agricultural 
attributes of agricultural R&D conducted in rich 
countries increasingly targets income-elastic 
attributes, the technological divide between rich- 
and poor-country agriculture will widen. Only a 
few developing countries (including Brazil, China 
and India) show signs of closing in on the larger 
amounts and higher intensity of investment in 
agricultural R&D typically found in the rich 
countries. Meanwhile, large numbers of develop-
ing countries are either stalling or slipping in 
terms of the amount spent on agricultural R&D, 
the intensity of investment, or both. 

A comparison of agricultural R&D realities in 
Sub-Saharan Africa (a region consisting of 42 
contiguous countries plus 6 island nations), India 
(a nation of 28 states and 7 union territories, 21 
and 5 of them contiguous, respectively), and the 
United States (a nation of 50 states, 48 of them 
contiguous) makes more concrete the nature of 

 
Figure 4. Intensity of agricultural R&D spending, 
2000. Sources: Pardey et al. (2006). Note: Research 
intensity represents agricultural research expendi-
tures divided by corresponding agricultural gross 
domestic product (GDP). 
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Total number of hungry people 2001 - 2009
The number of hungry people is UP this year and expected to pass 1
BILLION for the first time in human history.
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