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,1+)&'42-(89)&29/()10-!U71A).!(5!.2#!"HH:V#!!
!

R(!+3(,1/+(!8)&/(//(0(!/&,!=&)(-I)!A0>()!0(>')9510-(0!()!K&<(>/.+(21-!

>(8&29,()1/()10-*!K9>)&29/(!&-!>(+.)'&+/92()10-#!;I!-)A00!.<!>(5!&+/9-(0=)1(!,1234(5!

()!&+/1>./3&0k)(>A+/3&0/)(.+/3&0(0(!/<`)5!'(-)(0/(5*!0&(!/&,!()!,(>!8I!I!=&)+2.)(!

>(0!K49(!')(00<()>1(0!8I!&23(0!&-!-.//(0(#!W.//(0(!/&,!>.,8()!.<!<12!5)(++(!A5!,&5!

&,-1<(2/(0(!>()!>(5!()!,10>)(!5)9++!&-!/.,51>1-!2.<()(!5(,8().5A)#!G21+!<12!(0()-1!&-!

-.//()!'(<(-(!/(-!1!/.,,(!)(5010-!U'&)5!=).!<.),(0V!&-!-.//(0(!<12!)(++(!I!=&)>.,8(!A5!

=4)!>(!'21)!(0!>(2!.<!/(+A0>`)(!)(.+/3&0()!/&,!>.00()!A40/+(>(!8)&>A+5()!&-!/.,51>1-!

5.8!.<!>(!40/+(>(!8)&>A+5(0(!U71A).!(5!.2#!"HH:V#!!



!
$N!

@!=42-(!UR1!D2./1!"HHEV!()!5)(<1)+(!K&<(>/.+(21-!'9->!&88!.<!X(22A2&/(!/&,!=&)>.,8()!

,(22&,!":H!j!6FH!ec*!K(,1X(22A2&/(!/&,!=&)>.,8()!,(22&,!"HH!j!"NH!ec!&-!21-010!/&,!

=&)>.,8()!,(22&,!"EH!j!FHH!ec#!J&)>.,810-(0!.<!A21+(!-)A00/5&==()!<12!4+(!,(>!51>!&-!

5(,8().5A)#!M0>()!=&)+A2210-(0!.<!5)(<1)+(!<12!+A22>(2(0!.'/&)'()(!,1+)&'42-(0(!'(>)(!

(00!>(5!95)(!5)(<1)+(5!&-!&880I!K49()(!5(,8().5A)#!R(55(!=)(,,()!89)&29/(8)&/(//(0!

&-!=4)()!512!4+5!=&)>.,810-!<(>!2.<()(!A5-.0-/5(,8().5A)!/.,,(021-0(5!,(>!

+&0<(0/3&0(22!89)&29/(#!P1>()(!512)(55(2(--()!>(0!4+5(!5(,8().5A)(0!1!+A22(5!=&)!4+5!

>.00(2/(!.<!ce!<(>!)(.+/3&0()!,(22&,!ce"!&-!+.)'&0!U/(!21-010-!"#$V#!

]1-010-!"#$! !! !O"BE%!l!$?6!+\k,&2!

G5A>1()!-3&)5!.<!Uh.0-!(5!.2#!"HHBV!<1/()!.5!>(55(!=4)()!512!(0!,10>)(!./+()(/5!

/.,,(021-0(5!,(>!+&0<(0/3&0(22!89)&29/(*!A.0/(55!5(,8().5A)#!!

W.//(0(!/&,!'21)!8)&>A/()5!A0>()!89)&29/(!()!K&<(>/.+(21-!O"*!cO:*!ce!&-!ce"#!D2.05!

>1//(!()!>(5!+A0!ce!&-!O"!/&,!K.)!(0!')(00<()>1*!K<&)!O"!()!,(/5!(0()-1)1+#!G5A>1(0(!

-3&)5!.<!h.0-!(5!.2#!U"HHBV!<1/()!.5!>(0!4+5(!5(,8().5A)(0!1!+A22(5!=)(,,()!)(.+/3&0()!

/&,!4+()!100K&2>(5!.<!>(!40/+(>(!-.//(0(!&-!)(>A/()()!100K&2>(5!.<!>(!A40/+(>(!U/(!

21-010-!"#"#!&-!"#6V#!

]1-010-!"#"! ! !O"BE%!l!$6"!+\k,&2!

]1-010-!"#6! ! !O"BE%!l!"HN#$!+\k,&2!

@!5122(--!512!/54))(!A5'955(!.<!<()>1=A22(!-.//()!&-!,10>)(!./+()(/5*!<12!>(0!2.<()(!

5(,8().5A)(0!/&,!5)(0-/!,(>!,1+)&'42-(89)&29/(!+)(<(!,10>)(!(0()-1#!!

L0!+&0/(+<(0/!.<!/(+A0>`))(.+/3&0(0(!/&,!&88/5I)!<(>!+&0<(0/3&0(22!89)&29/(*!()!

)(2.51<5!/5&)(!.</(5010-()!.<!+.)'&08.)51+2()!1!,1+)&8&)(0(!512!+A22)(/5(0#!R1//(!()!(5!

8)&>A+5!.<!,&2(+92/8.2510-(0!/&,!/+3()!A0>()!>(!/(+A0>`)(!)(.+/3&0(0(!&-!=4)()!512!.5!

>(0!/8(/1=1++(!&<()=2.5(0!'21)!,10>)(#!G5&)!/8(/1=1++!&<()=2.5(!()!(0!<1+51-!(-(0/+.8!=&)!

+A22!>()/&,!+A22)(/5(0!/+.2!+A00(!')A+(/!/&,!.+51<5!+A22#!J&)/4+!-3&)5!.<!71A).!(5!.2!

U"HH:V*!<1/()!.5!>(0!/8(/1=1++(!&<()=2.5(0!()!&88512!/!"*F!-.0-()!/54))(!,(>!

,1+)&'42-(89)&29/(!/.,,(021-0(5!,(>!+&0<(0/3&0(22!89)&29/(!U/(!J1-A)!"#"V#!!!



!
$?!

!

J1-A)!"#"#!D12>(5!<1/()!,1+)&8&)(0(!512!./+()(/5!8)&>A/()5!<(>!+&0<(0/3&0(22!89)&29/(!U512!
<(0/5)(V!&-!<(>!,1+)&'42-(89)&29/(!U512!K49)(V!U71A).!(5!.2#!"HH:V#!

!

G(2<!&,!>(0!/8(/1=1++(!&<()=2.5(0!4+()!,(>!4+5!5(,8().5A)*!<12!>(0!'(-900(!I!,10+(!

1-3(0!&<()!:HH!°c#!R(55(!()!5)&21-!8I!-)A00!.<!.5!./+(0!/,(25()!<(>!K49()(!5(,8().5A)()!

&-!>(=&),()(/*!0&(!/&,!=4)()!512!.5!8&)(0(!+)9,8()!(22()!2A++()!/(-!=A22/5(0>1-!100(0!

5(,8().5A)(0!K.)!0I>>!NHH!°c!#!]1+(/I!<12!)(.+51<15(5(0!4+(!,(>!4+5!5(,8().5A)*!,(0!

.<5.!(55()!NHH!°c!8I!-)A00!.<!>(0!)(>A/()5(!/8(/1=1++(!&<()=2.5(0!Uh.0-!)-'.#/!"HHBV#!

L0!.<!=&)>(2(0(!,(>!,1+)&'42-(89)&29/(!()!.5!)(2.51<5!/5&)(!/59++()!5)(<1)+(!+.0!

89)&29/()(/*!&-!,.0!5)(0-()!>(),(>!1++(!I!')A+(!51>!&-!)(//A)/()!8I!I!8A2<()1/()(!

5)(<1)+(5!=4)/5#!J&)/4+!-3&)5!.<!71A).!(5!.2#!U"HH:V!<1/()!&-/I!.5!/54))(!5)('15()!+.0!

-3(00&,-I!,1+)&'42-(89)&29/(!,(>!,10>)(!(0()-1!8()!(0K(5!(00!>(5!,10>)(!5)('15()!

5)(0-()*!0&(!/&,!<12!<`)(!'I>(!,()!4+&0&,1/+!&-!,1234<(0021-#!G(2<(!8)&/(//(0!-I)!

&-/I!,9(!)./+()(!(00!<(>!&)>10`)!89)&29/(#!!

1.1.1/>3)$%3'+/;7/*)344056)+,"+)*/*)+70)4+/$,/($)&+%0",+"/;7/;)'+"/

C)/(0(5!/&,!')A+(/!1!5)9++1,8)(-0()10-!'21)!512/.55!/&,!C/"eF!>()!.)/(0(5!()!1!

=(,<()>1-!=&),#!M0>()/4+(2/()!-3&)5!.<!'2.05!.00(5!O(2/(0!(5!.2#!U"HH6V!<1/()!.5!>(5!



!
$E!

=100(/!5)(<()>1-!.)/(0!1!./+()(/5(0!(55()!89)&29/()10-*!/(2<!<(>!5(,8().5A)()!K(25!0(>!512!

6"H!°c#!R(55(!()!8)&'2(,.51/+!>.!.)/(0!1!5)(<()>1-!=&),!()!,9(!,()!5&+/1/+!&-!,&'125!

(00!=(,<()>1-!.)/(0#!@!5122(--!2.)!5)(<()>1-!.)/(0!/(-!2(55!&,>.00(!512!C/:eN!/&,!()!(0!

=29+51-!=&)'10>(2/(#!R(55(!=4)()!512!.5!>(2()!.<!.)/(0(5!<12!+A00(!&<()=4)(/!512!<`/+(Y!(22()!

-.//=./(0!&-!=&)A)(0/(!>1//(#!O(2/(0!&-!P.0!>(0!DA2+!U"HH$V!K.)!+&0+2A>()5!,(>!.5!

.)/(0!'21)!=)1-155!A0>()!89)&29/()10-!/&,!=42-(!.<!=42-(0>(!)(.+/3&0()_!

]1-010-!"#6!

! 

4CrAs4 " 6H2O(s)# 24H2O(g) + 2Cr2O3 s( ) + 2As2O5 s( )

!
]1-010-!"#:!

! 

2As2O5(s)" 2As2O3(s) + 2O2(g) !

]1-010-!"#F!

! 

2As2O3(s)" As4O6(g) !

c)"e6!()!(0!5)(<()>1-!+)&,=&)'10>(2/(!/&,!()!A24/(21-!1!'I>(!<.00*!/9)()*!'./()!&-!

.2+&K&2!&-!/&,!'10>()!/(-!/5()+5!512!./+()(/5(0!U/(!+.8155(2!:#$"V#!%A0!<(>!5(,8().5A)()!

&<()!$HHH!°c!>.00(/!>(0!/(+/<()>1-(!+)&,=&)'10>(2/(0!c)e6!/&,!()!'I>(!,&'12!&-!

/<`)5!-1=51-!UO(2/(0!i!P.0!>(0!DA2X+!"HH$V#!O(2/(0!(5!.2#!<1/5(!1!(5!.)'(1>!8A'21/()5!1!

"HH6!.5!)(0!C/"eF!<()+(0!>(+&,8&0()(/*!)(>A/()(/!(22()!'21)!=29+51-!<(>!5(,8().5A)()!

2.<()(!(00!FHH!°c#!R(5!()!1,1>2()51>!,9(!/&,!59>()!8I!.5!512/5(>(<`)(2/(0!.<!5)(<1)+(5*!

+A22=&)'10>(2/(0(!&-!89)&29/(-.//(0(!K<()!=&)!/(-!(22()!1!+&,'10./3&0!,(>!K<().0>)(*!

8I<1)+()!>(0!5(),1/+(!&88=4)/(2(0!512!.)/(0&+/1>(0(!<(>!I!/+.8(!)(>A/()(0>(!=&)K&2>!

&-!.5!>(55(!/+3()!.22()(>(!<(>!5(,8().5A)()!)A0>5!6"H!°c*!,(0!>(55(!()!(00I!1++(!-&>5!

A0>()/4+5#!!!

J&)/4+!-3&)5!.<!%.+15.01!U"HH:V!59>()!8I!.5!>(5!()!&<()/+A>>!.<!.)/(0=&)'10>(2/()!/&,!

1++(!K.)!)(.-()5!,(>!+)&,!/&,!()!I)/.+(0!512!.5!=29+51-(!.)/(0=&)'10>(2/()!>.00(/!<(>!

2.<(!5(,8().5A)()#!C)/(0!)(.-()()!,(>!+)&,!&-!>.00()!(5!1,8)(-0()10-//.25!<(>!

=42-(0>(!)(.+/3&0_!

]1-010-!"#N!

! 

Cr
3+

+ AsO
4

3"
#CrAsO

4
!

@!(5!89)&29/(=&)/4+!-3&)5!.<!%.+15.01!(5!.2#!8A'21/()5!1!"HH:!'I>(!,(>!5)(<1)+(!,(>!

A)(.-()5(!.)/(0=&)'10>(2/()*!&-!,(>!5)(<1)+(!>()!.22(!/21+(!A)(.-()5(!=&)'10>(2/()!<.)!

=3()0(5*!<1/5(!)(/A25.5(0(!.5!"H!S!.<!.)/(0(5!<.)!>.,8(5!A5!.22()(>(!<(>!6HH!°c!1!5)(<1)+(5!

,(>!A)(.-()5!.)/(0=&)'10>(2/()#!@!5)(<1)+(5!>()!.25!.)/(0&+/1>(5!<.)!'A0>(5!512!+)&,*!<.)!

>(5!+A0!0(-21/3()'.)(!,(0->()!/&,!K.>>(!>.,8(5!A5!<(>!>(00(!5(,8().5A)(0#!!



!
$B!

C/+(0!/&,!'2(!')A+5!1!>(55(!=&)/4+(5!+&,,()!=).!5)9++1,8)(-0()5!5)(<1)+(!/&,!K.)!'2155!

89)&29/()5!<(>!:HH!°c$#!J&)/4+!-3&)5!.<!f10>.2!U"HH?V!<1/()!.5!>(5!'2(!=A00(5!.)/(0!1!

<`/+(=).+/3&0(0!(55()!,1+)&'42-(89)&29/(!.<!5)9++1,8)(-0()5!5)(<1)+(!<(>!>(00(!

5(,8().5A)(0!U/(!=1-A)!"#:V#!@!,.0-(!=&)/4+*!/&,!,(>!>(55(*!K.)!)(05!5)(<1)+(!'2155!

1,8)(-0()5!,(>!ccCY1,8)(-0()10-!>()!&-!>.!=&)!=&)/4+(5#!Q)(<1)+(5!1!/21+(!=&)/4+!+.0!

0&+!<(05(/!I!100(K&2>(!/54))(!,(0->()!A)(.-()5(!.)/(0=&)'10>(2/()!/.,,(021-0(5!,(>!

5)(<1)+(!/&,!K.)!<`)5!A5/.55!=&)!<`)!&-!<10>!1!51I)!U%.+15.01!(5!.2#!"HH:V#!!

!
J1-A)!"#:!J1-A)(0!<1/()!+&0/(05)./3&0(0!.<!+&''()*!+)&,!&-!.)/(0!1!5)9++1,8)(-0()5!5)(<1)+(!
U,122(>!XX.!m&&>V!&-!1!<`/+(=).+/3&0(0!U&12V!&-!./+()(/5(0!U/&21>!)(/1>A(V!=).!>(5!
,1+)&'42-(89)&29/()5(!5)9++1,8)(-0()5(!5)(<1)+(#!Q)(<1)+(5!K.)!'2155!89)&29/()5!<(>!=2()(!A21+(!
5(,8().5A)()!Uf10>.2!(5!.2#!"HH?V#!
!
7(>!5.0+(!8I!+A22)(/5(0/!.'/&)8/3&0!.<!,1+)&'42-(0(*!()!>(5!)1,(21-!I!.05.!.5!>(0!4+5(!

5(,8().5A)(0!&-/I!<12!=)(,,(!)(.+/3&0(0(!/&,!=4)()!512!.5!.)/(0!'21)!=29+51-*!/21+!.5!>1//(!

=100()!/5(>!<(>!(00I!0&(!2.<()(!5(,8().5A)()!(00!<(>!+&0<(0/3&0(22!89)&29/(#!

1.1.@/!"'*)A5+"*+)0",/;7/504)$9=%,+63)$%3'+;"%+,,/

71+)&'42-(89)&29/(.02(--(5!/&,!'2(!')A+5!A0>()!>(55(!=&)/4+(5!<.)!/.55!/.,,(0!.<!

;KRY/5A>(05!W(&==)(9!W12810!<(>!@0/515A55(5!=&)!,.5(,.51/+(!)(.2=.-!&-!5(+0&2&-1!<(>!

M01<()/15(5(5!=&)!71234Y!&-!D1&<15(0/+.8!Uf10>.2!"HH?V#!C02(--(5!'(/5&>!.<!(0!

,1+)&'42-(&<0!&-!(5!<.00+3425!>(/5122./3&0/5I)0*!+&'2(5!/.,,(0!,(>!-2.//)4)#!Q)(<1)+(5!

<.),(/!&88!.<!,1+)&'42-(0(!1!(0!-2.//=2./+(!1!,1+)&'42-(&<0(0#!R.,8(0!2(>(/!A5!.<!

=2./+(0!<1.!=2()(!/()1(+&82(>(!-2.//)4)!512!>(5!<.00+3425(!>(/5122./3&0/5I)0(5!>()!>(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!Q(,8().5A)(0!1!89)&29/(.02(--(5!'2(!,I25!<(>!K3(28!.<!(5!5(),&(2(,(05!82.//()5!1001!
,1+)&'42-(&<0(0*!A5(0=&)!-2.//=2./+(0#!P(>!:HH!°c!<1/5(!5(),&(2(,(05(5!:$H!°c#!



!
"H!

+&0>(0/()'.)(!-.//(0(!+342(/!0(>!512!<`/+(=&),!&-!/.,2(/!&88!1!(0!09!-2.//=2./+(#!R(!

1++(Y+&0>(0/()'.)(!-.//(0(!=4)(/!<1>()(!A5!1!.<5)(++(5!U/(!=1-A)!"#F!&-!"#NV#!!

!

U)*?/#,"E!D12>(!&<()!,1+)&'42-(89)&29/(.02(--(5!/&,!'2(!')A+5!A0>()!=&)/4+(5!Uf10>.2!(5!.2#!
"HH?V#!!
!

1.@/B)A4/;7/;'4+/();/63)$%3'+)*/*)+70)4+/'$5/,<=&'+%/

%A221-0(0>(!,.5()1.2()!U'1&+A22V!21+!>(0!./+()(/5(0!/&,!8)&>A/()(/!<(>!2.0-/&,!

89)&29/(!=100(/!0.5A)21-!1!3&)>/,&00!&-!()!(0!>(2!.<!>(5!&)-.01/+(!+.)'&0(5!2.-)(5!>()!

UcK.0!)-'.#/!"HH?V#!D1&+A22!K.)!K49!.==1015(5!=&)!82.05(0`)10-//5&==()!&-!()!/<`)5!

,&5/5.0>/>9+51-!,&5!,1+)&'1(22!0(>')95010-!&-!&+/1>()10-#!%.)'&0(5!>(5!100(K&2>()!

+.0!K&2>(/!'A0>(5!1!5A/(0()!.<!I)!&-!+.0!8I!(0!/21+!,I5(!<`)(!,(>!8I!I!'45(!=&)!>(5!4+5(!

ce"YA5/2188(5!512!.5,&/=`)(0!UW./+10!)-'.#/!"HHEZ!G.0XK(n!)-'.#/'"HHBV#!C/+()(/5(0!(55()!

,1+)&'42-(89)&29/()10-!<12!K.!,.0-(!.<!>(!/.,,(!(-(0/+.8(0(#!D)A+/&,)I>(0(!()!

8&5(0/1(25!,.0-(*!'2.05!.00(5!/&,!(0()-1+12>(*!)(>A/()(0>(!,.5()1.2(!1!,(5.22A)-1/+!

10>A/5)1*!.+51<5!+A22!&-!/&,!3&)>=&)'(>)10-/,1>>(2!UR1!D2./1!"HHEV#!!



!
"$!

!

U)*?/#,"G!G+3(,.51/+!&<()/1+5!&<()!,1+)&'42-(89)&29/(.02(--(5!/&,!'2(!')A+5!A0>()!=&)/4+(5!
Uf10>.2!(5!.2#!"HH?V#!!
!
!

J2()(!=&)/+()(!(0(/!&,!.5!./+()(/5(0!=).!=&)')(0010-!,(>!89)&29/(!(-0()!/(-!-&>5!/&,!

3&)>=&)'(>)(0>(!,1>>(2#!DI>(!8I!-)A00!.<!512=4)/(2!.<!&)-.01/+!+.)'&0!&-!<1+51-(!

82.05(0`)10-//5&==()!512!3&)>/,&00(5*!,(0!&-/I!<(>!I!'(>)(!0&(0!.<!3&)>(0/!=9/1/+(*!

+3(,1/+(!&-!'1&2&-1/+(!(-(0/+.8()#!C/+(512/(5010-(0!/+.2!<`)(!,(>!8I!I!4+(!8O*!cLc!&-!

'(>)(!3&)>(0/!(-(0/+.8()!512!I!K&2>(!8I!015)&-(0!UW./+10!)-'.#/!"HHEV#!G.0XK(n!&-!K.0/!

,(>.)'(1>()(!+&,!1!"HHB!=)(,!512!.5!(0!/21+!./+()(/5!()!,9(!'(>)(!(-0(5!512!I!K&2>(!8I!

0`)10-//5&==()!&-!-34)(!>(!-).><1/!82.05(512-3(0-(21-(!(00!>(5!'I>(!+&,8&/5!&-!-34>/(2!

()#!

C/+()(/5(0!<12!0&),.25!<`)(!.2+.21/+!8I!-)A00!.<!100K&2>(5!.<!+.)'&0.5()#!

M0>()/4+(2/()!-3&)5!.<!W./+10!)-'.#/!10>1+()()!.5!5)(/2.-(5!/&,!89)&29/()(/!&-/I!K.)!/5&)!

100<1)+010-!8I!8O#!W./+10!K(<>()!.5!K9>)&29/(!.<!c.*!%!&-!7-!=4)()!512!4+5!8O*!&-!.5!

+&0/(05)./3&0(0!.<!>1//(!0`)10-//5&==(0(!<.)!,(>!8I!I!'(/5(,,(!8O!1!./+()(/5(0#!!!

T`)10-/100K&2>(5!1!./+()(/5(0!.<K(0-()!&-/I!.<!89)&29/(5(,8().5A)!&-!5)(/2.-#!

%&0/(05)./3&0(0!.<!0`)10-//5&==(0(!<12!4+(!,(>!4+5!5(,8().5A)!(55()!K<()5!/&,!=29+51-(!

+&,8&0(05()!>.,8()!'&)5#!L55!A005.+!-3(2>()!=&)!015)&-(0*!/&,!()!=29+51-!/(2<!<(>!2.<(!

5(,8().5A)()#!G(2<!&,!015)&-(0!'(-900()!I!>.,8(!.<!.22()(>(!<(>!"HH!°c*!K(<>()!R1!

D2./1!U"HHEV!.5!/5&)(!>(2()!=)(,>(2(/!+.0!'(=100(!/(-!1!./+()(/5(0!/I!2(0-(!5(,8().5A)(0!



!
""!
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.<!.)/(0.5!/59)(/!/.00/9021-<1/!.<!=2()(!,(+.01/,()!&-!(0n9,()*!,(0!>1//(!()!(00I!1++(!

+3(05#!G.,51>1-!()!5).0/8&)54)(0(!=&)!(==2A+/3&0!.<!.)/(0155!512!&,-1<(2/(0(*!5).0/8&)5!.<!

.)/(0155Y51&2!+&,82(+/()!100!1!)&5<.+A&2(0(*!&-!5).0/8&)5(0!.<!.)/(0155!100!1!r92(,!

=&)5/.55!A+3(05(#!

1.C.1/8$99+)/

Q(&)1(0!()!K(05(5!=).!C./(0!U$BB?V#!

%&''()!<12!0&),.25!/(55!K.!(0!+&0/(05)./3&0!,(22&,!$HYEH!,-k+-!1!3&)>(0#!%&''()!<12!

'10>(!/(-!/5()+5!512!&)-.01/+!,.5()1.2(!&-!()!)(2.51<5!215(!,&'125!1!3&)>(0#!%&0/(05)./3&0(0!

1!3&)><`/+(0!<12!&-/I!0&),.25!/(55!<`)(!2.<#!Q12-3(0-(21-K(5(0!=&)!82.05(&885.+!<12!<`)(!

/54)/5!,(22&,!8O!FYN#!!

%&''()!()!(5!,1+)&0`)10-//5&==!=&)!82.05()!&-!')A+(/!1!82.05(0/!=9/1&2&-1/+(!8)&/(//()!

/&,!=&5&/905(/(*!8)&5(10/5&==/+1=5(!&-!A5<1+210-!.<!8&22(0#!%&''()(5!'21)!5.55!&88!/&,!

cA"o#!!e885.+(5!.<!+&''()!1!82.05(0!()!>(2<1/!.+51<5*!,(0!&-/I!.<K(0-1-!.<!

+&0/(05)./3&0(0!1!3&)><`/+(0#!@!82.05(0!()!1++(!+&''()!/`)21-!,&'125!&-!

+&0/(05)./3&0(0!<12!>()=&)!<`)(!,9(!K49()(!1!)455()!(00!1!>(!&<()3&)>1/+(!&)-.0(0(#!!

%&0/(05)./3&0(0!1!>(!&<()3&)>1/+(!&)-.0(0(!<12!0&),.25!<`)(!,(22&,!FY$F!,-k+-!

54))/5&==#!R()/&,!+&0/(05)./3&0(0!0I)!&<()!"HY"F!,-k+-!<12!,.0-(!.)5()!<1/(!

/9,85&,()!8I!+&''()=&)-1=5010-*!,(0!>(55(!<.)1()()!=).!.)5!512!.)5#!!

O495!+&''()100K&2>!1!3&)>/,&00(5!+.0!K(,,(!&885.+(5!.<!3()0!&-!,.0-.0!1!82.05()#!

R(55(!<12!<1/(!/(-!/&,!3()0Y!&-!,.0-.0,.0-(2!<(>!/5)18(+2&)&/(!U/9,85&,!8I!

3()0,.0-(2V*!+2&)&/(!&-!<1/0(!'2.>/81//()!U/9,85&,!8I!,.0-.0,.0-(2V*!,(0!&-/I!/&,!

+2&)&/(!&-!0(+)&/(!8I!'2.>/81//(0(!&-!2.0-/!'2.>+.05(0(!A.<K(0-1-!.<!,.0-(2!8I!.0>)(!

0`)10-//5&==()#!%&''()&<()/+A>>!<12!&-/I!=&)/59))(!&885.+(5!.<!(//(0/1(22(!

0`)10-//5&==()!&-!/5.0/(!<(+/5(0!.<!)455(0(#!!

1.C.@/8)$5/

Q(&)1(0!()!K(05(5!=).!C./(0!U$BB?V#!

%)&,!<12!<.021-<1/!K.!(0!+&0/(05)./3&0!,(22&,!FY$HH!,-k+-!1!3&)>!&-!'10>(/!/5()+5!512!

2(1)8.)51+2()!&-!&)-.01/+!,.5()1.2(#!G(2<!&,!>(5!1++(!()!(5!04><(0>1-!82.05(0`)10-//5&==*!

()!>(5!04><(0>1-!=&)!>9)!&-!,(00(/+()#!%)&,!/&,!'21)!5.55!&88!.<!82.05()!'21)!/5()+5!

'A0>(5!1!)455(0(!&-!'.)(!/,I!,(0->()!'21)!&<()=4)5!512!&<()3&)>1/+(!&)-.0()#!



!
"E!

;2.05(100K&2>(5!.<!+)&,!21--()!)A0>5!H*H"Y$*H!,-k+-!54))/5&==*!,(0!-)(//.)5()!

100(K&2>()!<.021-<1/!,(22&,!H*6YH*N!,-k+-!54))/5&==#!

%)&,/+.>()!<12!<1/(!/(-!<(>!<(+/5K(,,10-*!+2&)&/(!&-!0(+)&51/+(!=2(++()!8I!'2.>(0(#!;I!

-)A00!.<!>(0!2.<(!,&'1215(5(0!1!82.05(0!()!>(5!=4)/5!&-!=)(,/5!1!)455(0(!.5!>(5!'21)!

&88K&8010-!.<!+)&,!&-!/54)/5!/+.>(!/+3()#!J&)!I!,10+(!&885.+(5!.<!+)&,!1!82.05(0(!+.0!

(0!-34>/2(!)1+(21-!,(>!=&/=&)#!!

1.C.C/B$)/

G(2<!&,!'&)!1++(!<12!=100(/!1!/.,,(!+&0/(05)./3&0!1!./+(0!/&,!+&''()*!+)&,!&-!.)/(0*!

<(2-(/!>(5!.221+(<(2!I!2(--(!<(+5!8I!>(55(!,1+)&0`)10-//5&==(5!>.!>(5!<1/5(!/(-!.5!

82.05(0(!/&,!'2(!-34>/2(5!,(>!>(00(!./+(0!5&+!&88!/5&)(!,(0->()!'&)!U/(!+.8155(2!:#?V#!!

Q(&)1(0!()!K(05(5!=).!C./(0!U$BB?V#!

Q&5.2100K&2>(5!.<!'&)!<12!<.021-<1/!21--(!)A0>5!"HY"HH!,-!8()!+-!1!3&)>*!,(0!,(/5(8.)5(0!

.<!>(55(!<12!<`)(!1!A512-3(0-(21-!=&),#!]4/(21-!'&)!=100(/!=&)!>(5!,(/5(!/&,!A>1//&/1()5!

'&)/9)(!DUeOV6#!R(55(!()!5)&21-!&-/I!>(0!=&),(0!/&,!K&<(>/.+(21-!'21)!5.55!&88!1!82.05()#!

P(>!8O!N!&-!2.<()(!()!'&)!/5()+5!A5/.55!=&)!A5<./+10-*!,(0!<12!<(>!/51-(0>(!8O!'10>(/!512!

2(1),10().2()#!e885.+/8)&/(//(0!()!(00I!1++(!-&>5!A0>()/4+5#!D&)!/&,!()!5.55!&88!/90(/!

I!'21!8.//1<5!5).0/8&)5()5!-3(00&,!82.05(0!,(>!5).0/81)./3&0//5)4,,(0*!&-!'10>(/!

/<`)5!-&>5!1!82.05(0#!J&)!K495!100K&2>!.<!'&)!1!3&)>(0!()!<.021-<1/!1++(!(5!8)&'2(,!/I!

2(0-(!>(5!()!0&),.25!,(>!0(>'4)!&-!1++(!=&)!K49!8O!1!3&)>/,&00(5!U&<()!?V*!>.!

&<()/+A>>(5!<12!'21!<./+(5!A5#!D&)!()!(5!(//(0/1(25!,1+)&0`)10-//5&==!=&)!82.05()#!

C221+(<(2!()!>(5!(0!/0(<()!-)(0/(!,(22&,!,.0-(2!&-!=&)-1=510-*!>()!=&)-1=510-!<12!<1/(!/(-!

/&,!.<'2(+010-!&-!-A2010-!1!'2.>/81//(0(!8I!(2>)(!'2.>#!!

1.G/H+47+"'0+%%/+4'*);4'<$"/

G(+<(0/1(22!(+/5).+/3&0!()!(0!,(5&>(!=&)!I!(55()21-0(!+3(,1/+(!(0>)10-()!1!,1234(5*!'I>(!

0.5A)21-(!&-!,(00(/+(/+.85(*!/&,!+.0!24/(!A5!A21+(!=).+/3&0()!.<!,(5.22()!'A0>(5!512!

+&22&1>()!&-!.0>)(!8.)51+2()#!R(55(!-34)(/!<(>!I!<./+(!A5!>(0!/.,,(!8)4<(0!,(>!A21+(!

+3(,1+.21()!=&)!I!=I!A5!>(5!/&,!'21)!&,5.25!/&,!<.0024/(21-(*!+.)'&0.5'A0>0(*!

&+/1>'A0>0(*!'A0>(5!512!&)-.01/+!,.5()1.2(!&-!10()5(!=).+/3&0()!UG5(100(/!i!G.2'A!

$BBFV#!O<12+(!)(.-(0/()!/&,!')A+(/!=&)!K<()!=).+/3&0!<.)1()()!&-!.<K(0-()!.<!K<12+(0!

8)4<(,.5)1+/!/&,!'(0955(/!U3&)>*!/(>1,(05*!/2.,!&-!/I!<1>()(V!UW2(9n(/!(5!.2#!"HH"V!&-!

&,!>(5!()!.01&0()!(22()!+.51&0()!/&,!/+.2!(+/5).K()(/!UO.)52(9!i!](88!"HHEV#!!!



!
"B!

1.G.-/H+47+"'0+%%/+4'*);4'<$"/;7/4;*0$"+)/

M5'955'.)(!+.51&0()!()!-(0()(25!512-3(0-(21-(!=&)!&885.+!.<!K49()(/5I(0>(!82.05()#!

M5'95510-(0!/+3()!<(>!.5!K9>)&-(01&0()!=).!)&5KI)(0(!()/5.55()!+.51&0()!=).!>(!

A5'955'.)(!/5(>(0(!1!+&,82(+/(5#!%.51&0(0(!>)1<(/!A5!512!3&)><`/+(0!>()!>(!+.0!5./!&88!

.<!)455(0(!(22()!<./+(/!A5!<(>!.<)(0010-#!O<&)!2(55!(5!+.51&0!2.)!/(-!'955(!A5!1!=&)K&2>!512!

.0>)(*!.<K(0-()!'2.05!.00(5!.<!/54))(2/(0!8I!>(0!K9>).51/()5(!).>1A/(0!/.,,(021-0(5!

,(>!0`)21--(0>(!+.51&0()#!\&!/54))(!).>1A/*!3&!2(55()(!2.)!>(!/(-!'955(!A5!UD).>9!i!h(12!

"HH:V#!J&)!I!(+/5).K()(!>(!A5'955'.)(!+.51&0(0(!+.0!(0!')A+(!7-c2"!/&,!)(.-(0/!&-!

+&,'10()(!>(0!/5()+(!+.51&0'955((-(0/+.8(0!512!7-"o!&-!>(0!/<.+(!+&,82(+/'10>(0>(!

(-(0/+.8(0!512!c2Y!UW2(9n(/!(5!.2#!"HH"V#!!

%.51&0()!'A0>(5!512!+.)'&0.5K&2>1-(!,10().2()!()!=42/&,,(!=&)!8OY(0>)10-()#!P(>!2.<!

8O!')95(/!'10>10-(0(!&-!+.51&0(0(!'21)!512-3(0-(21-(!=&)!82.05(&885.+#!J&)!I!(+/5).K()(!

>(!+.)'&0.5'A0>0(!+.51&0(0(!+.0!(0!')A+(!0.5)1A,.X(5.5!'A=)(5!512!8O!F!=&)!I!/1,A2()(!

8OY(0>)10-()!1!3&)>/,&00#!R(0!2.<(!8OY<()>1(0!<12!&-/I!+A00(!24/(!A5!(<(05A(22(!

+.51&0()!/&,!A00-1++!I!'21!24/5!A5!<(>!=&))1-(!5)100!UW2(9n(/!(5!.2#!"HH"V#!

\()0Y!&-!,.0-.0&+/1>()!'10>()!2(55!512!/(-!+.51&0()*!,(0!'21)!5(),&>90.,1/+!A/5.'12(!

A0>()!/A)(!&-!.0.()&'1/+(!=&)K&2>!&-!24/(/!&88#!J&)!I!(+/5).K()(!+.51&0()!'A0>(5!512!

3()0Y!&-!,.0-.0&+/1>()!+.0!(0!')A+(!K9>)&+/92.,10!/&,!)(.-(0/!&-!/.,51>1-!

+&05)&22()(!+&0/(05)./3&0*!8O!&-!5(,8().5A)!UW2(9n(/!(5!.2#!"HH"V#!R(55(!<12!/1,A2()(!

512=(22()!>()!/A)!3&)>!'21)!<.00,(55(5*!(+/(,8(2<1/!<(>!=2&,#!!

79(!+.51&0()!+.0!<`)(!'A0>(5!&88!1!&)-.01/+!,.5()1.2(!/21+!/&,!KA,A/#!M0>()!

&+/1>()(0>(!=&)K&2>!+.0!/21+(!&)-.01/+(!,.5()1.2()!')95(/!0(>!&-!+.51&0(0(!=)1-1/!&-!'21!

82.05(512-3(0-(21-(#!J&)!I!(+/5).K()(!A5!>1//(!+.51&0(0(!+.0!(0!')A+(!K9>)&-(08()&+/1>!

/&,!&+/1>()(0>(!)(.-(0/!&-!=&)5900(5!/.28(5()/9)(!=&)!I!K10>)(!+.51&0(0(!1!I!'10>(!/(-!

512!3()0K9>)&+/1>()#!R(55(!<12!/1,A2()(!/15A./3&0()!>()!3&)>/,&00(5!(+/(,8(2<1/!'21)!

A5/.55!=&)!54)+(#!P(>!I!512/(55(!.,,&01A,.X(5.5!=&)K10>)(/!>(!09(+/5).K()5(!+.51&0(0(!1!

I!.>/&)'()(!512!>(5!&+/1>()5(!,10().2(0(!UW2(9n(/!(5!.2#!"HH"!&-!Q(//1()!(5!.2!$B?BV#!

M5&<()!>1//(!=1)(!=).+/3&0(0(!=&)<(05(/!)(/5(0!.<!+.51&0(0(!I!<`)(!'A0>(5!1!8)1,`)(!&-!

/(+A0>`)(!'()-,10().2()!&-!1++(!A0>()!0&(0!&,/5(0>1-K(5()!<`)(!512-3(0-(21-!=&)!

82.05(&885.+#!J&)!I!24/(!A5!>(00(!=).+/3&0(0(!,I!,10().2(0(!24/(/!&88!,(>!/5()+!/9)(!

UQ(//1()!(5!.2#!$B?BV#!



!
6H!

1.G.1/H+47+"'0+%%/+4'*);4'<$"/;7/;"0$"+)/

M5'95510-!.<!&<()=2.5(.>/&)'()5(!.01&0()!21-0()!>(!=&)!+.51&0()!'&)5/(55!=).!.5!>(!

A5'955'.)(!/5(>(0(!()!8&/151<5!2.>>!&-!'95510-(0!/+3()!,(22&,!0(-.51<(!2.>>(!1&0()#!;I!

-)A00!.<!>(55(!,10+()!>(0!A5'955'.)(!+.8./15(5(0!512!3&)>(0!,(>!4+(0>(!8O!UD).>9!i!

h(12!"HH:V#!J&)!I!(+/5).K()(!>(!A5'955'.)(!.01&0(0(!+.0!(0!')A+(!0.5)1A,+.)'&0.5!

/&,!)(.-(0/!UO.)52(9!i!](88!"HHEV*!=&)!I!/1,A2()(!A5'95510-(0!.<!.01&0()!,(>!ce6"Y!1!

3&)>/,&00(5#!J4)!>(55(!5)100(5!+.0!(0!&-/I!(+/5).K()(!.01&0()!,(>!<.00!/&,!)(.-(0/!

>.!(0+(25(!.01&0()!12!<`)(!<.0024/(21-(#!

L0+(25(!.01&0()*!/21+!/&,!=&/=.5()*!.)/(0.5()*!,&29'>.5()!&-!/A2=.5()!+.0!100-I!1!

)(.+/3&0()!,(>!&<()=2.5()!.<!J(Y!&-!C2Y&+/1>()!&-!>.00(!/5.'12(!+&,82(+/()!>()!.01&0()!

()!'A0>(5!>1)(+5(!512!,(5.22.5&,(5!1!+&22&1>(5#!;I!-)A00!.<!>(0!/5()+(!'10>10-(0!<12!1++(!

>1//(!.01&0(0(!2(55!2.!/(-!'955(!A5*!&-!>(!)(-0(/!1++(!/&,!512-3(0-(21-(!=&)!82.05(&885.+!

,(>!,10>)(!8O!1!3&)>/,&00(5!/+A22(!<`)(!/<`)5!K49!UD).>9!i!h(12!"HH:V#!J&)!I!

(+/5).K()(!>1//(!.01&0(0(!+.0!0.5)1A,K9>)&+/1>!')A+(/!/&,!)(.-(0/!=&)!I!/1,A2()(!

3&)>/,&00!>()!8O!K.)!4+5!+).=51-!UO.)52(9!i!](88!"HHEV#!

C01&0()!'A0>(5!512!+.)'&0.5K&2>1-(!,10().2()!()!,10>)(!=42/&,,(!=&)!8OY(0>)10-()!

(00!>(5!+.51&0()!()*!&-!>(5!+)(<(/!(0!)(2.51<!/5&)!)(>A+/3&0!1!8O!=&)!I!')95(!'10>10-(0(#!

J&)!I!(+/5).K()(!>1//(!.01&0(0(!+.0!/.25/9)(!')A+(/!/&,!)(.-(0/!=&)!I!/1,A2()(!

/15A./3&0()!>()!3&)>(0!K.)!'2155!/A)*!(+/(,8(2<1/!<(>!/A)!0(>'4)!UO.)52(9!i!](88!"HHEV#!

]1+!+.51&0(0(!=&)<(05(/!)(/5()(0>(!.01&0()!I!<`)(!'A0>(5!&88!1!8)1,`)(!&-!/(+A0>`)(!

,10().2()!&-!1++(!<`)(!512-3(0-(21-!=&)!82.05(&885.+!1!&<()/+A(21-!=)(,51>#!J&)!I!24/(!A5!

>(00(!=).+/3&0(0!,I!,10().2(0(!24/(/!&88!1!/5()+!/9)(!UO.)52(9!i!](88!"HHEV#!!

1.I/J66'%A**0",/;7/6)=7+)/5+&/K%*);L%;7+/

7.0-(!.0.29/(5(+01++()!+.0!1++(!.0<(0>(/!8I!=./5!/5&==*!/21+!.5!8)4<(0!,I!24/(/!&88!=4)!

>(0!+.0!.0.29/()(/#!!

M25).c2.<(!+.0!'(/+)1<(/!/&,!(0!,1+)&'42-(.A5&+2.<!>()!8)4<(0(!A5/(55(/!=&)!

>18&2)&5./3&0!&-!1&01/+!,1-)./3&0!1!(5!<(+/2(0>(!(2(+5)&,.-0(51/+!=(25*!>()!.A5&+2.<(0!

4+()!5)9++(5!&-!>(),(>!+&+(8A0+5(5!/21+!.5!>(5!+.0!&880I/!/<`)5!K49(!5(,8().5A)()#!

J&)!.5!8)4<(0!/+.2!+A00(!>(+&,8&0()(/*!512/(55(/!/9)(!1!K<()!8)4<('(K&2>()#!TI)!/9)(0!

'21)!<.),*!<12!>(0!'21!/<`)5!.--)(//1<!&-!')95(!&88!'10>10-(0(!1!8)4<(,.5()1.2(5!/21+!.5!

>(5!-I)!1!24/010-#!!



!
6$!

@0/5)A,(05(5!'(/5I)!.<!(5!5)9++.,,()!/&,!&,/2A55()!.05(00(0!/&,!/(0>()!A5!

,1+)&'42-()!&-!(5!<.00'.>!U2&.>V!/&,!8)4<('(K&2>()0(!/(0+(/!0(>!1!A0>()!

>(+&,8&0()10-(0#!;)4<('(K&2>()0(!'(/5I)!.<!5(=2&0!(22()!+<.)5/!/&,!()!A8&2.)5!&-!<12!

1++(!<.),(/!&88!.<!,1+)&'42-(0(#!R.!K(2(!+.,,()(5!()!A0>()!5)9++*!()!>(5!-&>(!

,A21-K(5()!=&)!5)9++A521-010-!,(22&,!8)4<('(K&2>()(!&-!&,-1<(2/(0(!=&)>1!2&++(0(!

1++(!/+)A/!1-3(0*!,(0!5)9++(/!8I!&-!K.)!/,I!KA22!1!/(-!=&)!-.//A521-010-#!!

P.00'.>(5!/1+)()!(0!3(<0!&88<.),10-!&-!(0!21+(!-&>!&88/2A5010-!.<!.22(!8)4<(0(#!

P.00'.>(5!512/(55(/!/9)(!U/<&<(2/9)(V!=&)!.5!<.00,&2(+92(0(!'21)!,10>)(!8&2.)(!0I)!>(!

'21)!<.),(5!&88#!@!5122(--!512/(55(/!K9>)&-(08()&+/1>!/&,!&+/1>()()!015)4/(!-.//()*!/&,!

+.0!=4)(!512!A+&05)&22()5!5)9++4+010-*!0I)!Te6YU.qV!')A+(/!/&,!&88/2A5510-//9)(#!R()/&,!

>(5!/+3()!(0!+).=51-!(+/&5(),!)(.+/3&0!1!(5!.<!8)4<()4)(0(*!<12!<.00'.>(5!&-/I!+A00(!

.'/&)'()(!>(0!(+/5).!<.),(0!&-!3(<0(!A5!5(,8().5A)(0!)./+5#!

P(>!>(+&,8&0()10-!.<!&)-.01/+!,.5()1.2(!+.0!>(5!=&)(+&,,(!+).=51-(!(+/&5(),(!

)(.+/3&0()#!R()=&)!'4)!8)4<()!,(>!K495!100K&2>!.<!&)-.01/+!,.5()1.2(!=A+5(/!&88!8I!

=&)KI0>#!R(!=2(/5(!(+/&5(),(!)(.+/3&0(0(!/+3()!<(>!)A0>5!$HH!ec#!R()=&)!+.0!>(5!1!0&(0!

512=(22()!<`)(!2A)5!,(>!(5!5)100<1/!&88<.),10-/8)&-).,!,(>!8.A/()!A0>()<(1/!/21+!.5!

&+/1>./3&0(0!.<!>(5!&)-.01/+(!,.5()1.2(5!/+3()!-).><1/!&-!1++(!(+/82&/1<5#!

O<12+(0!/9)(!/&,!'(/5(!(-0()!/(-!=&)!>(+&,8&0()10-*!.<K(0-()!.<!8)4<(,.5)1+/#!

G.28(5()/9)(!<12!&=5(!<`)(!(5!-&>5!<.2-!=&)!I!24/(!&88!&)-.01/+(!=&)'10>(2/()!&-!>(!=2(/5(!

.0>)(!-)A00/5&==!>.!>(0!1!5122(--!512!I!<`)(!/5()+!&+/1>()(0>(*!1++(!=4)()!512!105()=()(0/()!

&-!100(K&2>()!1++(!5&+/1/+(!'(/5.0>>(2()#!!

1.M/!L>N?H/

J42-(0>(!5(&)1!()!K(05(5!=).!\(0/(0!U"HHBV#!

@0>A+51<5!+&'2(5!82./,.!,.//(!/8(+5)&,(5)1!U@c;Y7GV!()!(0!,A251-)A00/5&==,(5&>(!=&)!I!

'(/5(,,(!/8&)-)A00/5&==()!1!=./5(!/5&==()!&-!<`/+()!K(25!0(>!512!8-k]!1!(0!)(++(!A21+(!

,.5)1+/()#!!

;)10/188(5!'.+!,(5&>(0!()!I!=4)(!8)4<(0!8I!<`/+(=&),!<(>!K3(28!.<!(0!.)-&0Y'`)(-.//!

100!1!(5!82./,.*!>()!.0.2955(0!'21)!&,>.00(5!512!8&/151<5!2.>>(!1&0()#!@&0(0(!'21)!>()(55()!

(+/5).K()5!<1.!(0![105()=.X([!&-!=&+A/()5!1!(5!1&0(210/(/9/5(,*!=4)!>(!'21)!/(8.)()5!(55()!

,.//(k2.>010-/=&)K&2>!1!(5!,.//(/8(+5)&,(5()#!Q12!/1/5!'21)!1&0(0(!>(5(+5()5!&-!,I25!1!(0!

>(5(+5&)#!



!
6"!

1.M.-/!"'*)A5+"*+)0",/

@0/5)A,(05(5!')A+5!1!>(55(!=&)/4+(5!<.)!(0!;()+10!L2,()!GX1(r!L2.0!NHHH!,(>!

+&0/(05)1/+!=&)/54<()*!+<.)5/5&)XK*!(0+(2!/9210>)1/+!1&0(210/(*!+<.>)A8&2!

,.//(/8(+5)&,(5()!,(>!:!-A22'(2.-5(!+().,1/+(!/5.<()!&-!>A.2Y/5.-(!>1/X)(5(!>90&>(!

>(5(+5&)#!

;)4<(0!'21)!=4)5!100!1!(0!=&)/54<()(0!,(>!(0!8()1/5.251/+!8A,8(#!R()!-I)!<`/+(0!&<()!1!

.()&/&2=&),#!G5&)(!>)I8()!Uu!$H!v,V!+&221>()()!,(>!<(--(0!1!=&)/54<()+.,,()(5!&-!

)(00()!A5#!J&)/54<()-.//5)4,,(0!,(>!8)4<(!=4)(/!<1>()(!-3(00&,!(5!215(!+().,1/+!)4)!

-3(00&,!(0!+<.)5/5&)XK!&-!,1>5!100!1!(5!10>A+51<5!+&'2(5!.)-&0!82./,.!/&,!>.00(/!

955()/5!8I!5&)XK(0#!;2./,.!<12!K&2>(!(0!5(,8().5A)!8I!NHHHY$HHHH!%*!/21+!.5!<.00(5!1!

8)4<(0!=&)>.,8(/*!&-!8)4<(0!'21)!.5&,1/()5!&-!1&01/()5!A,1>>(2'.)5!512!8&/151<(!2.>>(!

1&0()#!

TI)!1&0(0(!/+.2!5).0/8&)5()(/!=).!82./,.!512!,.//(/8(+5)&,(5()(5*!'21)!>(!=4)5!-3(00&,!

5&!+&0()!,(>!>9/()!8I!$!,,#!R(55(!=4)()!1&0(/5)4,,(0!=).!(5!&,)I>(!,(>!K49!

5(,8().5A)!&-!5)9++*!512!(5!/<`)5!2.<5!5)9++!&-!)&,5(,8().5A)#!

!

@&0(/5)4,,(0!/(0>(/!<1>()(!100!1!,.//(/8(+5)&,(5()(5!/&,!'(/5I)!.<!:!8.).22(22(!

(2(+5)1/+!2(>(0>(!/5.<()*!>()!>(5!()!8I2.-5!(0!<.)1()(0>(!21+(/5)4,!&-!<(+/(2/5)4,!

8.)<1/!8I!/5.<(0(#!R(5!(2(+5)&,.-0(51/+(!=(25(5!,(22&,!/5.<(0(!'(/5(,,()!'.0(0!512!>(!

A21+(!1&0(0(#!R(55(!()!.<K(0-1-!.<!1&0(,.//(0#!P(>!A21+(!+&,'10./3&0()!.<!=)(+<(0/!&-!

/8(0010-*!+.0!1&0()!,(>!40/+(5!,.//(k2.>010-/=&)K&2>!/(0>(/!-3(00&,!512!>(5(+5&)(0#!

!

@!>(5(+5&)(0!'21)!>(!8&/151<(!1&0(0(!'21)!5)A++(5!,&5!>(0!=4)/5(!.<!,.0-(!0(-.51<(!&-!

8&/151<(!2.>>(!>90&>()#!%&221/3&0(0!=4)()!512!.5!>(5!/2I/!24/!0&(0!(2(+5)&0()!=).!&<()=2.5(0!

/&,!5)(++(/!,&5!0(/5(!>90&>(!/&,!()!&,<(0>5!2.>>*!&-!/2I!24/!=2()(!(2(+5)&0()#!

W3(00&,!)(++(0!.<!>90&>()!<12!.05.22(5!(2(+5)&0()!4+(!(+/8&0(051(25!&-!/1-0.2(5!'21)!

+).=51-!=&)/5()+(5#!G1-0.2105(0/15(5(0!,I2(/!<(>!5&!/5(>()!1!>(5(+5&)(0#!G1-0.2(0(!,I2(/!

/&,!/5)4,!<(>!K49105(0/15(5//1-0.2()!&-!5(2210-()!8()!/(+A0>!UX8/V!<(>!

2.<105(0/15(5//1-0.2()#!

1.M.1/!"*+)(+)+"'+)/

Q&!A21+(!-)A00/5&==!/&,!K.)!21+!,.//(!<12!105()=()()(!,(>!K<().0>)(#!R(55(!+.22(/!1/&'.)!

105()=()(0/#!R()/&,!>(5!()!+.2>(!&,)I>()!1!82./,.*!+.0!,&2(+92`)(!105()=()(0/()!

&88/5I#!R.!<12!1&0(0(!+A00(!)(.-()(!,(>!.)-&0!(22()!.0>)(!,.5)1+/+&,8&0(05()!&-!



!
66!

>.00(!2.>(>(!,&2(+92()!/&,!+.0!K.!/.,,(!5&5.2(!,.//(!/&,!.0.2955(0#!L0!5)(>3(!598(!

105()=()(0/!()!>&''(252.>(>(!1&0()#!R.!10/5)A,(05(5!/+122()!(55()!,.//(k2.>010-*!<12!

>&''(252.>(>(!1&0()!105()=()()(!,(>!-)A00/5&==!/&,!K.)!K.2<(!,.//(0#!L55!(+/(,8(2!8I!

>(55(!()!$6HD."o!&-!NFcAo#!!

7.0-(!.<!>1//(!105()=()(0/(0(!()!+3(05(!&-!+&))(+/3&0()!+.0!8)&-).,,()(/!100!1!

8)&-).,<.)(0#!%&))(+/3&0(0(!'(/5I)!.<!I!(05(0!,I2(!8I!.0>)(!1/&5&8()!.<!.0.2955(0*!

&851,.21/()(!10/5)A,(05(5!(22()!512/(55(!(0!/5.0>.)>!,(>!+3(05!,(0->(!&-!1/&5&8=&)K&2>!

.<!=&)!(+/(,8(2!D.!&-!/(!K<&)!,9(!/&,!'21)!>(5(+5()5!.<!>(5(+5&)(0#!R(5!/&,!'21)!['&)5([!

+.0!.05./!I!<`)(!>&''(252.>(>(!1&0()*!&-!>(55(!)(/A25.5(5!<12!&-/I!-3(2>(!=&)!8)4<(0(#!

R(55(!+.0!+&))1-()(/!=&)!,(>!,.5(,.51/+(!+&))(+/3&0()#!

1.M.@/?O%+4$"*)$%%+)0",+)///

J&)!I!+A00(!'()(-0(!+&0/(05)./3&0(0!.<!-)A00/5&==!1!>(!A+3(05(!8)4<(0(*!')A+(/!(0!

(+/5()0!/5.0>.)>1/()10-!512!+.21')()10-!.<!10/5)A,(05(5#!@0/5)A,(05(5!+.0!,I2(!

+.21')()10-//5.0>.)>(0!3(<021-!=&)!I!/3(++(!=&)!>)1=5#!%.21')()10-//5.0>.)>(0!'21)!

+&05)&22()5!,&5!(0!KA//5.0>.)>!,(>!+3(05(!+&0/(05)./3&0()!/&,!K.)!'2155!,I25!&=5(#!!

@05()0/5.0>.)>(0!100(K&2>()!1/&5&8()!.<!-)A00/5&==!>(5!1++(!/+.2!,I2(/!8I!&-!/&,!>(5!

0&),.25!1++(!=100(/!,9(!.<!0.5A)21-!1!8)4<(0#!P(>!I!512/(55(!21+!,(0->(!105()0/5.0>.)>!512!

.22(!8)4<()!&-!/5.0>.)>()*!+.0!(0!&<()<I+(!&-!+&))1-()(!=&)!5.8!.<!.0.2955!<(>!I!

+&05)&22()(!=&)K&2>(5!,(22&,!>1//(!5&#!!

L0!D.Y7&Y/5.0>.)>!,I2(/!=&)!I!+&))1-()(!105()=()(0/()!8I!'2.05!.00(5!+&''()*!+)&,!&-!

/10+#!

J4)!.0.29/(0(!.<!8)4<()*!,I!100/512210-(0(!8I!10/5)A,(05(5!&851,.21/()(/!,(>!K(0/90!

8I!'2.05!.00(5!210/(0(*!5(,8().5A)(0!8I!82./,.!&-!=&)/54<()-.//(0#!J&)!I!-34)(!>(55(!

,I2(/!'.+-)A00//549*!/(0/151<15(5(0!=&)!7-*!fK!&-!;'!U-)A00/5&==()!,(>!K(0K&2>/<1/!2.<*!

,1>>(2/!&-!K49!,.//(&,)I>(V#!P1>()(!,I2(/!=&)K&2>(5!,(22&,!c(e!&-!c(!/&,!()!>(5!

-)A00/5&==(5!/&,!2(55(/5!>.00()!&+/1>()#!Q12!/1/5!,I2(/!=&)K&2>(5!,(22&,!D."o!&-!D.o*!

/&,!()!>(5!-)A00/5&==(5!/&,!K.)!2(55(/5!=&)!I!>.00(!>&''(252.>(>(!1&0()#!

1.P/!L>NJQH//

J42-(0>(!5(&)1!()!K(05(5!=).!UD&//!i!J)(>((0!$BB?Z!]&K0(!"HHBV#!

e851/+!(,1/3&0/8(+5)&,(5)1!,(>!10>A+51<5!+&'2(5!82./,.!U@c;YeLGV!()!(0!

,A251-)A00/5&==,(5&>(!=&)!I!'(/5(,,(!+&0/(05)./3&0(0!.<!-)A00/5&==()!1!=./5(!/5&==()!



!
6:!

&-!<`/+()#!R(55(!-34)(/!<(>!I!,I2(!105(0/15(5(0!8I!(,155()5!29/!=).!-)A00/5&==!1!(0!

8)4<(24/010-!105)&>A/()5!512!82./,.+12>(0*!>()!>(0!5(),1/+(!&88<.),10-(0!=4)()!512!

(+/15./3&0!.<!.5&,(0(#!\&!,()!.0.2955!>(5!()*!3&!,()!29/!<12!/(0>(/!A5#!!

M21+(!-)A00/5&==!<12!K.!<.)1()(0>(!.05.22!/8(+5).22103()!/&,!+.0!(,155()(!29/#!@05(0/15(5(0!

512!>(!A21+(!2103(0(!<12!&-/I!<.)1()(#!R(5!/.,,(!<12!=42/&,K(5(0!/&,!()!.<K(0-1-!.<!

/.00/9021-K(5(0!=&)!.5!&<()-.0-(0!=).!>(5!.+5A(22(!(0()-101<I(5!=.+51/+!/+3()*!&-!K<&)!

,.0-(!(2(+5)&0()!/&,!'(=100()!/(-!8I!>(5!(0()-101<I(5#!

]9/(5!/&,!(,155()(/!+.0!,I2(/!.+/1(25!(22()!).>1(25#!f.>1(22!,I210-!,I2()!+A0!-3(00&,!

>(0!<.),(*!)(0(!>(2(0!.<!82./,.!&-!<12!-1!>(5!2(0-/5(!210(`)(!&,)I>(5#!L0!+.0!>.!,I2(!

K49(!+&0/(05)./3&0()#!M2(,8(0!()!.5!>(5!1++(!()!2(55!I![,(55([!>(5(+5&)(0!<(>!2.<(!

+&0/(05)./3&0()#!P(>!I!,I2(!.+/1(25!,I2(/!>(5!'I>(!1!<.),(!&-!,10>)(!<.),(*!&-!)(0(!&-!

,10>)(!)(0(!&,)I>()#!;I!-)A00!.<!>(55(!,I2(/!=2()(!=&5&0()*!&-!>(5!&880I/!$H!-.0-()!

2.<()(!>(5(+/3&0/-)(0/(#!M2(,8(0!,(>!>(55(!()!=.)(0!=&)!/(2<.'/&)8/3&0!&-!

8&29.5&,`)(!=&)'10>(2/()#!J&)!I!,101,()(!>(00(!=.)(0*!'49(/!>(0!+.2>(!82./,.K.2(0!.<!

,(>!2A=55)9++#!

R(5(+5&)(0!,I2()!29/105(0/15(5(0!512!>(!A21+(!'42-(2(0->(0(#!J&)!I!(/51,()(!

+&0/(05)./3&0(0!.<!>(!A21+(!-)A00/5&==(0(*!/.,,(021-0(/!>(0!,I25(!29/105(0/15(5(0!

,(>!29/105(0/15(5(0!=).!/5.0>.)>()!,(>!+3(05(!+&0/(05)./3&0()#!!

1.P.-/!"'*)A5+"*+)0",/

@0/5)A,(05(5!')A+5!1!>(55(!=&)/4+(5!<.)!(0!;()+10!L2,()!e851,.!F6HH!RP!,(>!X)&//Y=2&m!

=&)/54<()*!+<.)5/!5&)XK*!>A.2!<1(m!/9/5(,*!LXK(22(-155()Y'./()5!&851++!&-!GcR!>(5(+5&)()#!

@0/5)A,(05(5!()!A5/59)5!,(>!(0![,A251X&,8&0(05!/8(X5).2!=15510-[!U7GJV!

8)&-).,<.)(8.++(#!!

;)4<(105)&>A+/3&0//9/5(,(5!&-!.5&,1/()10-(0!()!21+!>(0!=&)!@c;Y7G!'(/+)(<(5!1!+.8155(2!

"#E#$#!TI)!>(!(+/15()5(!.5&,(0(!0I)!(0!+.2>()(!>(2!.<!82./,.*!<12!>(!-I!512'.+(!512!/10!

-)A00512/5.0>!&-!/(0>(!A5!29/!1!.22(!)(5010-()#!C<2(/010-(0!.<!>(55(!29/(5!/+3()!<(>!(5!

/8(12/9/5(,!>()!29/(5!+.0!2(/(/!.+/1(25!&-k(22()!).>1(25!<(>!I!'(<(-(!8I!(55!.<!/8(12(0(#!

]9/(5!/(0>(/!<1.!/8(12(0(!512!(5!-155()!/&,!/(8.)()()!>(!A21+(!'42-(2(0->(0(!=).!

K<().0>)(!1!(0!5&>1,(0/3&0.2!/8)(>010-#!R(!/(8.)()5(!'42-(2(0->(0(!5)(==()!>(5(+5&)(0!

8I!'(/5(,5(!8A0+5()!&-!0`),(/5![=922()[!>1//(!8A0+5(0(!&88!,(>!29/#!@0/5)A,(05(5!

3A/5()()!,I2(51>(0!/(2<!(55()!K<&)!K49(!+&0/(05)./3&0()!>(5!()!.<!>(!A21+(!



!
6F!

-)A00/5&==(0(#!J&)!+&)5!2(/(51>!<12!-1!>I)21-!/1-0.2!&-!=&)!2.0-!51>!<12!+A00(!-1!=(12!)(/A25.5!

>()/&,!>(5(+5&)(0!'21)!=&)![=A22[#!!%&0/(05)./3&0(0!.<!(5!-)A00/5&==!1!8)4<(0!'21)!

'()(-0(5!A5!=).!.)(.2(5!A0>()!105(0/15(5/5&88(0#!!

1.P.1/?+*$&+A*704%0",/

P.2-!.<!.0.2955!&-!K<12+(!2103()!>(5!/+.2!,I2(/!8I!>(=10()(/!1!,(5&>(0!1!8)&-).,<.)(0#!

R(55(!.<K(0-()!.<!105(0/15(5*!'42-(2(0->(!&-!>(5(+/3&0/-)(0/(#!P1>()(!&,!>(5!/+.2!,I2(/!

).>1(25*!.+/1(25!(22()!'(--(!>(2()#!@!,(5&>(0!>(=10()(/!&-/I!5&88(0(!512!>(!=&)/+3(221-(!

2103(0(!&-!K<&)!>(5!/+.2!/(55(/!8A0+5()!=&)!'.+-)A00/+&))(+/3&0#!!

7(5&>(A5<1+210-(0!/+3()!8I!'.+-)A00!.<!=&)KI0>/,I210-!.<!5122.->(!

+.21')()10-//5.0>.)>()#!R(!'4)!100(K&2>(!/I8.//!K49(!+&0/(05)./3&0()!.<!.0.2955(0(!

/21+!.5!>(5!&880I/!-&>(!&-!59>(21-(!/1-0.2()*!,(0!1++(!/I!K49(!.5!>(5!=4)()!512!

/(2<.'/&)'.0/#!

1.P.@/!"*+)(+)+"'+)/

G8(+5).2105()=()(0/()!(22()!'.+-)A00/105()=()(0/()!/+92>(/!>1)(+5(!(22()!>(2<1/!&<()2.88!

.<!.0.29552103(0!,(>!2103()!=).!.0>)(!-)A00/5&==#!R1//(!/5I)!=&)!/54)/5(>(2(0!.<!.22(!

105()=()(0/()!=&)!,(5&>(0#!O<1/!>(5!()!,A21-*!<12!>(0!(0+2(/5(!,I5(0!I!A00-I!/21+(!

105()=()(0/()!8I!<`)(!I!<(2-(!(0!.00(0!'42-(2(0->(#!!

R()/&,!8)4<(0!100(K&2>()!/<`)5!K49(!+&0/(05)./3&0()!.<!(0+(25(!+&,8&0(05()*!<12!

>1//(!+A00(!(,155()(!(5!+&0510A()21-!29/!/&,!=4)()!512!(0!+).=51-!=&)K49(5!'.+-)A00#!R(55(!

+.0!/&,!&=5(/5!+&))1-()(/!,(>!(0!(0+(2!(55Y!(22()!5&8A0+5/!'.+-)A00/+&))(+/3&0#!

P(>!5&5.2!&<()2.88!(22()!+&,82(+/(!/8(+5).2(!105()=()(0/()!+.0!(0!,(>!7GJY

8)&-).,,(5!,I2(!8I!(0!.00(0!'42-(2(0->(!512!>(5!105()=()()(0>(!-)A00/5&==(5*!/.,5!

512/+A>>(0(!=).!,.5)1+/!&-!2.-(!(0!+&))(+/3&0/=&),(2!UJ&)!,()!A5>98(0>(!5(&)1!&,!

+&))(+/3&0!.<!105()=()(0/()!/(!UD&//!i!J)(>((0!$BB?V#!!

1.P.C/8;%09)+)0",/$,/'*;"&;)&0'+)0",/

J&)!I!+A00(!'()(-0(!+&0/(05)./3&0(0!.<!-)A00/5&==!1!>(!A+3(05(!8)4<(0(*!')A+(/!(0!

(+/5()0!/5.0>.)>1/()10-!=&)!+.21')()10-!.<!10/5)A,(05(5#!R(00(!'(/5I)!.<!g0!/5.0>.)>!

,(>!-)A00/5&==()!1!>(5!K49(!,I2(&,)I>(5!Uu$!,-k2V*!g0!/5.0>.)>!,(>!-)A00/5&==()!1!>(5!

2.<(!,I2(&,)I>(5!Up$!,-k2V*!/.,5!(0!+.21')()10-/'2.0+#!@0/5)A,(05(5!+.0!/3(++(!=&)!

>)1=5!)(-(2,(//1-!<(>!I!,I2(!(0![wA.2159!cK(X+[!UwcV#!R(55(!()!(0!FHkFHY!'2.0>10-!.<!>(!

A21+(!+.21')()10-//5.0>.)>(0(!U1++(!+.21')()10-/'2.0+(0V#!R(5(+5&)(0!+.21')()(/!,(>!(0!

O-Y2.,8(#!



!
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J&)!I!=I!21+!1&01/()10-!.<!.0.2955!1!'I>(!8)4<()!&-!/5.0>.)>()*!()!>(5!<1+51-!.5!>(!K.)!21+!

,.5)1+/!U'2.05!.00(5!21+!/9)(+&0/(05)./3&0V!&-!.5!82./,.!K.)!(0!3(<05!K49!5(,8().5A)#!

/



!
"#!

!"#$%&'(%#
$%&!'()*&+,-(*-&.!,/*-&'/0-.!+*)*1&.!23-,'2/0'-&.!4/))-&!%4!)-&*'5')-&*-!)*/(6/&6-&!

%4!&-5-&/()-,/*-&'/0-!7&+2*!*'0!6-**-!5%&)82-*!)-!*/7-00!"9:!*'0!"9;9!

<%(-71**-*!=/((!5&-,)*'00-)!=-6!/*!=/((-*!5&/!6-*!2%,,+(/0-!&-()-/(0-44-*!70'&!

&-()-*!43-((%,!*%!+0'2-!>/&*'22-05'0*-&!%4!=-6!%,=-(6*!%),%)-!43-((%,!-(!

,-,7&/(9!?-&-**-&!70'&!6-*!&-()-*!43-((%,!-*!2+005'0*-&!%4!-*!7/2*-&'-5'0*-&9!?-**-!

=/((-*!70-!7&+2*!*'0!=/((7/6.!=/(('(4!/=!>0/(*-&.!=/)2!/=!+*)*1&!%4!0'4(-(6-9!@0*!

=/((!)%,!70-!7&+2*!*'0!/(/01)-5%&,A0!70-!='6-&-!&-()-*!,-6!B/&()*-/6!
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7/22-(!%=-&!'!-*!>/>>7-4-&9!?-**-!5%&!A!5A!-*!O%,%4-(*!%4!&->&-)-(*/*'=*!+**/29!

S%&6-(!'!>/>>7-4-&-*!70-!*8&2-*!'!=/&,-)2/>!'!*&-!684(!>A!hJ!°Z9!?-*!70-!=-'6!+*!h!

>/&/00-00-!>&8=-&!>A!:9JJ!4&/,!'!O=-&*!)'**!)-(*&'5+4-&8&!*'0!)-2=-()'-00!

-2)*&/2)3%(!/=!/&)-(!%4!h!>/&/00-00-&!>&8=-&!*'0!2%77-&!%4!2&%,9!?-*!70-!%4)A!

7-(1**-*!*&-!)-(*&'5+4-&8&!*'0!70/(2>&8=-&!5%&!O=-&!/=!6-!*%!+0'2-!

-2)*&/2)3%(),-*%6-(-!)%,!5+04*-!O-0-!>&%)-61&-(9!$%&!A!,'(',-&-!*/>!/=!>&8=-!



!
VK!

70-!6-!)/,,-!)-(*&'5+4-&8&-(-.!O-&-**-&!2/0*!>&8=-&8&-(-!7-(1**-*!43-((%,!O-0-!

>&%)-))-(9!

!

`(6-&!6-!+0'2-!-2)*&/2)3%()*&'((-(-]!

• P')*-7%&6-*!=/&!/00*'6!'(()*'0*!>A!:#;!&>,9!!

• [-(*&'5+4->&%4&/,,-*!=/&!IKJJ!&>,!'!:J!,'(+**-&9!!

• [+>-&(/(*-(!5&/!O=-&*!*&'((!70-!53-&(-*!5%&)'2*'4!5&/!3%&6>&8=-(!,-6!-(!

,/(+-00!>'>-**-9!TG)2-(!70-!5'0*&-&*!43-((%,!-*!5'0*-&>/>'&!'!-(!*&/2*!%=-&!

*'0!(1-!>&8=-&8&9![1(0'4-!3%&6>/&*'20-&!>A!5'0*-&>/>'&-*!70-!)>10*!*'07/2-!*'0!

>&8=-&8&-*!,-6!-(!)>&+*-50/)2-!,-6!)A!0'*-!=/((!)%,!,+0'49!

• $%&!O=-&!=/)2!70-!>&8=-7-O%06-&(-!*'0)/**!"J!,0!=/((.!&')*-*!>A!&')*-7%&6!'!

,'()*!"J!,'(+**-&!%4!)-(*&'5+4-&*9!T/)2-=/((-*!70-!=/&)%,*!53-&(-*!,-6!

-(!,/(+-00!>'>-**-!,-6!O-()1(!>A!A!+((4A!*/>!/=!>&8=-(9!!

• @0*!/=!=/((!)%,!=/&!'!2%(*/2*!,-6!>&8=-(!2%,!5&/!B/&()*-/6/(0-44-*9!!

!"K")#>%20%/1+%,,#%21&4-21B'/#-0#-41%/#

^-*%6-(!-&!,%6'5')-&*!-**-&!CX/&*0-1!s!b->>!IJJKD9!!

NP<RR!:9!T@RRbt[\b<H!\d[NP@X\PB@PN!@P[\R!

Q&8=-(-!70-!*'0)/**!"J!,0!=/((!%4!&')*-*!'!:h!*',-&9!?-&-**-&!70-!>&8=-(-!

)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!I9!YT\P$b@N\@?[YPB\PN!@P[\R!

Q&8=-(-!70-!*'0)/**!"J!,0!R/XZY"!CJ.;!^D!%4!&')*-*!'!:h!*',-&9!?-&-**-&!70-!

>&8=-(-!)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!"9!$\M!YH!@bM@[[Y[<\PN!@P[\R!

Q&8=-(-!70-!*'0)/**!"J!,0!R/YX!CJ.:!^D!%4!&')*-*!'!:h!*',-&9!?-&-**-&!70-!>&8=-(-!

)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!V9!d@PBYR@NB`R?\N!@P[\R!

Q&8=-(-!70-!*'0)/**!"J!,0!XZ0!C:!^D!%4!&')*-*!'!:h!*',-&9!?-&-**-&!70-!>&8=-(-!

)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!



!
VU!

NP<RR!;9!<R\PN!@P[\R!

Q&8=-(-!70-!*8&2-*!'!*8&2-)2/>!=-6!;J!°Z!'!#I!*',-&9!?-&-**-&!70-!>&8=-(-!

%>>)0+**-*!)%,!7-)2&-=-*!'!2/>'**-0!"9:9:.!,-(!'!:J!,'(+**-&!-2)*&/!=-6!IhJ!°Z!%4!

,-6!I;J!i0!'(*-&()*/(6/&6!'!*'00-449!

!"K"8#>%20%/1+%,,#%21&4-21B'/#-0#2'55%4#'.#24'@#

^-*%6-(!-&!,%6'5')-&*!-**-&!X/&*0-1!s!b->>!CIJJKD9!

NP<RR!:9!`NBmNNB@P\!d@N<YR\P!

Q&8=-(-!70-!*'0)/**!K!,0!^4Z0I!C:!^D9!>X!*'0!&-/4-()-(!70-!3+)*-&*!*'0!#.J!,-6!

R/YX!*'0)/**!6&A>-=')9!Q&8=-(-!70-!&')*-*!'!hJ!,'(9!?-&-**-&!70-!>&8=-(-!

)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!I9!d@PBYR@NB`R?R\!d@N<YR\P!

Q&8=-(-!70-!*'0)/**!I;!,0!ZX"ZYYR/!C:!^D9!>X!*'0!&-/4-()-(!70-!3+)*-&*!*'0!;!=-6!A!

*'0)-**-!ZX"ZYYX!6&A>-=')9!Q&8=-(-!70-!&')*-*!'!;!*',-&9!?-&-**-&!70-!>&8=-(-!

)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!"9!$\M^RMYd[<?B`R?R\!d@N<YR\P!

Q&8=-(-!70-!*'0)/**!IJ!,0!/=!RXIYX•XZ0!+*70/(6-*!'!I;!l!ZX"ZYYX!ef=!CJ.JV!

^D9!>X!*'0!&-/4-()-(!70-!2%(*&%00-&*!*'0!I9!Q&8=-(-!70-!&')*-*!%>>!%4!=/&,-*!'!

=/((7/6!=-6!Uh!°Z!'!h!*',-&9!?-&-**-&!70-!>&8=-(-!)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!V9!d@N<YR\P!B`R?\N!N<b!YPH@R<[d!^@N\P<@b\!

Q&8=-(-!70-!*'0)/**!"!,0!XRY"!CJ.JI!^D!%4!;!,0!XIYI!C"J!l!ef=D9!Q&8=-(-!70-!

&')*-*!%>>!%4!=/&,-*!'!=/((7/6!=-6!K;!°Z!'!I!*',-&9!?-&-**-&!70-!>&8=-(-!*'0)/**!"!

,0!XIYI!C"J!l!ef=D.!&')*-*!%>>!%4!=/&,-*!='6-&-!'!=/((7/6!'!"!*',-&9!N'0!)')*!70-!

>&8=-(-!*'0)/**!;!,0!ZX"ZYYRXV.!&')*-*!%>>!%4!)/**!*'0!)'6-!'!"J!,'(+**-&9!?-&-**-&!

70-!>&8=-(-!)-(*&'5+4-&*.!5'0*&-&*!%4!=/)2-*9!

NP<RR!;9!<R\PN\!d@N<YR\P!

[-!NP<RR!;9!<R\PN!@[9!

!"K"!#=/-,71%#-0#%21&4-21B'/1&4+//%/%#

[+>-&(/(*-(!5&/!*&'((!:M"!%4!6-(!%>>)0+**-6-!>&8=-(!5&/!*&'((!;!5&/!

-2)*&/2)3%(-(!/=!/&)-(!70-!/(/01)-&*!,-6!<ZQM^[!)%,!7-)2&-=-*!'!2/>'**-0!"9:9V9!

N&'((!:M"!70-!58&)*!*'0)/**!'(*-&()*/(6/&6!*'0!IJ!i4f0!%4!)/0>-*-&)1&-!*'0!I!l9!



!
;J!

[+>-&(/(*-(!5&/!*&'((!"!5-0*-!+*!-**-&!)1&-*'0)-*('(4-(!%4!,A**-!5'0*&-&-)!58&!

/(/01)-9!N&'((!V!70-!-)*',-&*!+*!'5&/!'((O%06-*!/=!6-!8=&'4-!*&'((-(-!)/,*!+*!5&/!

*%*/0'((O%06-*!/=!/&)-(!'!=-2)*,-6'-*!C)-!(-6-(5%&D9!?-**-!5%&6'!>&8=-&!,-6!20%&!

)%,!,/*&'2)!'22-!-4(-&!)-4!5%&!/(/01)-!>A!<ZQM^[!%4!5%&6'!2%()-(*&/)3%(-(!=/&!

5%&!0/=!*'0!A!70'!7-)*-,*!>A!<ZQMY\[9!

N&'((!:M;!5&/!2&%,M!%4!2%77-&-2)*&/2)3%(-(!70-!/(/01)-&*!,-6!<ZQMY\[!)%,!

7-)2&-=-*!'!2/>'**-0!"9:9:9!<!*'00-44!70-!"!(1-!>/&/00-00-!>&8=-&!/=!6-*!*8&2-6-!%4!

)'2*-6-!=-2)*,-6'-*!=-'6!+*.!%>>)0+**-*!%4!/(/01)-&*!,-6!<ZQMY\[!5%&!A!

7-)*-,,-!*%*/0'((O%06-*!/=!@).!Z&!%4!Z+9!?-*!70-!=-'6!+*!L/!J.;!4&/,9!



!
;:!

<"#L%1M,&-&%4#'.#(+12M1B'/#

<")#D4%1+1B'/#'.#/97-2&+.6%&#+#@%&'(%/#

R81/2*'4O-*-(!'!,-*%6-(!70-!7-)*-,*!=-6!A!/(/01)-&-!)-&*'5')-&*-!

&-5-&/()-,/*-&'/0-&!,-6!)A!0'2!,/*&'2)!)%,!>&8=-(-!)%,!,+0'4.!%4!,-6!

*'0(G&,-*!0'2*!'((O%06!/=!/(/01**!)%,!6-*!)%,!=/&!5%&=-(*-*!A!5'((-!'!>&8=-(-9!?-!

7-)*-,*-!=-&6'-(-!5&/!6-!+0'2-!)-&*'5')-&*-!&-5-&/()-,/*-&'/0-(-!=/&!'((-(5%&!

-00-&!)A!='6*!+*-(5%&!6-*!)-&*'5')-&*-!%,&A6-*9!<!-(2-0*-!*'05-00-&!)*-,*-!6-!,A0*-!

=-&6'-(-!/=!7%&!%4!2&%,!6A&0'4!%=-&-()!,-6!6-*!)-&*'5')-&*-!%,&A6-*!5%&!Eb-/=-)!

%5!>%>0/&E.!,-(!6/!6-!O/=(-*!'((-(5%&!6-*!)-&*'5')-&*-!%,&A6-*!5%&!EB+)O!7&/(L-)!

/(6!0-/=-)E!%4!E\(-&41!4&/))E!70-!2&%,!%4!7%&=-&6'-(-!'!>&8=-(-!/()-**!)%,!

*&%=-&6'4-9!QA!)/,,-!=')!)*-,*-!6-!,A0*-!=-&6'-(-!/=!2&%,!6A&0'4!%=-&-()!,-6!

6-*!)-&*'5')-&*-!%,&A6-*!5%&!Eb%/,E.!,-(!O/=(-*!'((-(5%&!6-*!)-&*'5')-&*-!

%,&A6-*!5%&!EP'=-&!)-6',-(*E9!H3-((%,)('**-*!/=!6-!,A0*-!=-&6'-(-!5%&!6-!+0'2-!

)-&*'5')-&*-!&-5-&/()-,/*-&'/0-(-!5'((-)!'!=-60-44!V9:!%4!V9I9!!

Q&-)')3%(!'!,-*%6-(!70-!7-)*-,*!=-6!A!0/4-!*'0!5-,!>/&/00-00-!>%**-&!5%&!

7-O/(60'(4-(!,-6!u(!6-0!LL/M/)2-!%4!*&-!6-0-&!/)2-!5&/!+7-O/(60-*!*&-='&2-!%4!

5-,!>/&/00-00-!>%**-&!5%&!7-O/(60'(4-(!,-6!-2)*&/!5%)5%&4386)-09!\**-&!6-(!/(6&-!

'((O8)*'(4-(!70-!*%!/=!6-!5-,!>%**-(-!,-6!-(!*'0!5'&-!6-0-&!LL/M/)2-!*/**!+*!5%&!A!

/(/01)-&-!&8**-(-!%4!5%&-*/!)-2=-()'-00!-2)*&/2)3%(.!)0'2!/*!6-*!43-()*%6!*&-!>%**-&!

5%&!A!7-)*-,,-!>&-)')3%(-(!5%&!&-)*-(!/=!5%&)82-*9!<!*'00-44!70-!O%,%4-('*-*-(!/=!

4&-))-*!'!u(!>%**-!7-)*-,*!=-6!A!/(/01)-&-!5-,!>/&/00-00-!>&8=-&9!H3-((%,)('**-*!

%4!)*/(6/&6/=='2-*!/=!6-!,A0*-!=-&6'-(-!5%&!2%77-&.!2&%,.!/&)-(!%4!8=&'4-!

>0/(*-(G&'(4))*%55-&!-&!4'**!'!=-60-44!;9!?/!/00-!>%**-(-!O/&!70'**!O8)*-*!%4!

7-/&7-'6-*!>A!)/,,-!,A*-!58&!/(/01)-.!/(*/)!6'))-!)*/(6/&6/=='2-(-!A!=G&-!

&->&-)-(*/*'=-!5%&!6-!8=&'4-!>%**-7-O/(60'(4-(-9!!

<"8#J'@'.%/+&%&%/#-0#2'55%4G#24'@#'.#-41%/##

@(/01)-&!/=!6-*!%>>,/0*-!',>&-4(-&*-!*&-='&2-*!'((-O%06*!L/!:!4!@).!Z&!%4!Z+!>-&!

24!*&-='&2-.!,-(!6-**-!=/&!)=G&*!'(O%,%4-(*!C)-!*/7-00!V9:D9!?-**-!)2106-)!(%2!/*!

*&-='&2-*!O/&!*&+22-*!*'0!)-4!',>&-4(-&'(4)=G)2-(!+3-=(*9!\2)-,>-0=')!='0!6-*!

,'6*&-!/=!*&-='&2-*!(%2!O/!*&+22-*!*'0!)-4!,'(6&-!-((!)-0=-!%=-&50/*-(!/=!

*&-='&2-*9!



!
;I!

"#$%&&!>()!H3-((%,)('**0'4!2%()-(*&/)3%(.!)*/(6/&6/=='2!%4!&-0/*'=*!)*/(6/&6/=='2!ClD!
/=!@).!Z&!%4!Z+!'!%>>,/0*!*&-='&2-!',>&-4(-&*!,-6!+23-(*!%4!,+0'4-()!=/&'-&-(6-!
2%()-(*&/)3%(!/=!ZZ@M',>&-4(-&'(4.!'!/)2-&-)*!/=!ZZ@M',>&-4(-&*!*&-='&2-.!
,'2&%7804->1&%01)-&*!>A!VJJ!°Z!%4!'!=-2)*,-6'-*!7-)*A-(6-!/=!:J!=-2*>&%)-(*!/)2-!
'70/(6-*!6-!8=-&)*-!;!L,!/=!)'0*3%&6!Cq!/)2-!5&/!ZZ@M',>&-4(-&*!*&-='&2-!%4!v!/)2-!5&/!
+7-O/(60-*!*&-='&2-D9!(w/(*/00!>/&/00-00-&9!!

".%:2.A%!F+S)PJ! <,A%!F+S'J! R%A,-0%72%-!F+SQJ!
T./++,-3EE! 48A4! O! 48A4! O! 048A4! O!

<,! J.UxJ."#! VI! I.V"xJ.JJ"K! J.I! I"xh.h! IU!

G.! J.UxJ.V:! V;! ".J;xJ.J";! :.I! VJx::! I;!

G/! :.JxJ.:V! :"! ".K;xJ.JVJ! :.J! ;Jx:J! II!

!

\**-&!/*!6-*!*&122',>&-4(-&*-!*&-='&2-*!O/66-!70'**!>1&%01)-&*!%4!/)2-(!70/(6-*!

4%6*.!=/&!'((O%06-*!/=!@).!Z&!%4!Z+!%>>2%()-(*&-&*!*'0!O-(O%06)=')!I.V.!".:!%4!".U!

4&/,!>-&!2'0%!/)2-9!?-*!O/66-!%4)A!5%&6-0*!)-4!,1-!,-&!O%,%4-(*!'!/)2-(!-((!

6-*!)%,!=/&!*'05-00-*!'!*&-='&2-*.!%4!6-*!&-0/*'=-!)*/(6/&6/=='2-*!O/66-!4A**!(-6!5&/!

,-00%,!:"MVI!l!'!6-*!*&122',>&-4(-&*-!*&-='&2-*!*'0!J.IM:.I!l!'!/)2-(!C)-!*/7-00!

V9:D9!!!

[-0=!%,!6-*!*&122',>&-4(-&*-!*&-='&2-*!O/&!=G&*!)=G&*!'(O%,%4-(*!,-6!*/(2-!

>A!@).!Z&!%4!Z+.!='0!(%2!6-**-!O/!O/**!-(!+7-*16-0'4!>A='&2('(4!>A!O%,%4-('*-*-(!

/=!6'))-!4&+(()*%55-(-!'!>%**-5%&)82-*!6/!6-*!&-0/*'=-!)*/(6/&6/=='2-*!=/&!)A>/))!

0/=*!'!/)2-(!)%,!)2+00-!+*70/(6-)!'!=-2)*,-6'-*9!!

X%,%4-('*-*-(!/=!@).!Z&!%4!Z+!'!6-*!/)2-+*70/(6-6-!)3'2*-*!70-!'22-!+(6-&)82*9!<!

5%&7'(6-0)-!,-6!6-(!)-2=-()'-00-!-2)*&/2)3%(-(!70-!*%*/0'((O%06-*!/=!@).!Z&!%4!

Z+!+(6-&)82*!'!u(!>%**-!6-&!q!/=!/)2-*'0)-*('(4-(!=/&!/)2-!5&/!*&122',>&-4(-&*!

*&-='&2-9!?-**-!70-!,A0*!5&/!O-0-!=-2)*,-6'-*!)%,!O/66-!70'**!)'2*-*.!70/(6-*!%4!

*8&2-*!>A!5%&OA(69!X-&!O/66-!6-*!&-0/*'=-!)*/(6/&6/=='2-*!)*-4-*!*'0!,-00%,!II!%4!

IU!l!C)-!*/7-00!V9:D9![-0=!%,!@).!Z&!%4!Z+!5%&6-0*-!)-4!,'(6&-!O%,%4-(*!'!

=-2)*,-6'-*!-((!'!/)2-(.!='0!'!/00-!*'05-00-&!O=-&!>%**-!O/!5A**!6-(!,-(46-(!)%,!=/&!

*'0*-(2*!>A!4&+((!/=!6-(!4%6-!O%,%4-('*-*-(!'!/)2-(9!`(6-&!6-(!)-2=-()'-00-!

-2)*&/2)3%(-(!)%,!70-!+*58&*!-**-&!:J!+2-&!70-!6-*!%7)-&=-&*!/*!>0/(*-&8**-(-!

O/66-!7&-6*!)-4!4%6*!%4!*-**!43-((%,!O-0-!>%**-(.!)0'2!/*!-(!(%-!+3-=(!5%&6-0'(4!

/=!@).!Z&!%4!Z+!'!>%**-(!'22-!)2+00-!O/!(-=(-=-&6'4!7-*16('(4!5%&!>%**-5%&)82-*!

C)-!5'4+&!V9:D9!



!
;"!

!
M24/.!>()!B'06-*!=')-&!+*7&-6-0)-(!/=!&8**-&!5&/!&/'4&/)!'!>%**-(!)%,!O/&!70'**!*'0)/**!:J!
=-2*>&%)-(*!/)2-!6-&!:fV!-&!/)2-!5&/!*&122',>&-4(-&*!*&-='&2-!%4!"fV!-&!/)2-!5&/!&-(*!
*&-='&2-9!N'0!=-()*&-!-&!=-2)*,-6'-*!)-**!5&/!+(6-&)'6-(!C7+((-(!/=!>%**-(D9!N'0!O81&-!-&!
=-2)*,-6'-*!)-**!5&/!)'6-(!%4!4&-))-*!20'>>-*!O-0*!(-69!
!

<"!#F//6',(#-0#2'55%4G#24'@#-41%/#'.#-/(4%#:,-/&%/N4+/.11&'??%4#+#

0%21&@%(+%&#

<((O%06-*!/=!Z+.!Z&!%4!@)!'!/)2-(!5&/!6-*!*&122',>&-4(-&*-!*&-='&2-*!%=-&)2&-6!

,/2)',+,)4&-()-(-!/=!6'))-!)*%55-(-!'!6-!(%&)2-!%4!5'()2-!5%&)2&'5*-(-!C)-!

*/7-00!:9:!%4!:9ID!O-(O%06)=')!V.!IJ!%4!IJJ!4/(4-&!%4!2/(!6-&,-6!'22-!

4%623-((-)!)%,!-*!%&4/(')2!4386)-0)>&%6+2*!'!)2%49![-0=!(A&!/)2-(!70/(6-)!:!*'0!h!

,-6!/)2-!5&/!+7-O/(60-*!*&-='&2-!-&!6-*!2+(!2%77-&2%()-(*&/)3%(-(!)%,!2/(!

4%623-((-)!C)-!=-60-44!hD9!

?/!)/,,-()-*('(4-(!/=!/)2-(!/=O-(4-&!/=!70/(*!/((-*!'((O%06-*!'!

+*4/(4),/*-&'/0-*.!2/(!'((O%06!/=!(G&'(4))*%55-&!'!/)2-(!5&/!+7-O/(60-*!*&-='&2-!

=/&'-&-!'!5%&O%06!*'0!/)2-(!5&/!*&122',>&-4(-&*!*&-='&2-9!$%&!A!2+((-!)'!(%-!%,!

'((O%06-*!%4!%>>*/2-*!/=!-))-()'-00-!(G&'(4))*%55-&!'!>0/(*-(.!-&!6-*!5%&6-0/2*'4!A!
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