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2-(+.-!%5!='.A&!('!3-**!$!6/)4.-!+,$(!`'-+,-!2'439!.-%$.A!T#!9'!('+!.-$9!%5!W)9*4!$(5!

!
_H!?4*'(/&!L(()5B.,.54 &!88;!
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B2-.,('%!&%-*',(*!,+!*<5*12(1'26!,-/3%*1-26!?,-A*!'1!'*!(%/%**2-=!1,!6,,A!,<1*'4%!13%!

*%@1%1!-%0%-1,'-%!2(4!*,!>!?'66!%@2.'(%!2!32(4+<6!,+!('(%L!2(4!1%(L02-1!2--2(;%.%(1*!5=!

J-'%5%(*%%!2(4!2(,(=.,<*!,13%-*!,+!&2-',<*!*=.03,('%*!,+!8,92-1!2(4!B2=4(7!2(4!13%!

.,(<.%(126!&%-*',(*!,+!C%%13,&%()*!Y%&%(13!Y=.03,(=!2(4!3'*!P!#/2)*7/2(K21I=):!

!

!
RU!Y1,(%32.!%1!26:7!R1#:*F#5)8,.)*P!=0%),!!D7!F#VSF#U:!
RR!r2&'4!h3'1?%667!'()*4152!06*/#:*Z12)0/2=0)*!"*2()*R1#:*X/#:*/#:*R1#:*F#5)8,.)!
Q\,-13-'4;%7!EOM!h'(4*7!#XHFS#XH_T7!&,6:!V!'()*[1#)2))#2(T-)#2=06*R1#:*X/#:*/#:*R1#:*
F#5)8,.)7!#H":!



!

!

!

_#!

h'13!13'*!-%0%-1,'-%!,+!A(,?6%4;%!,+!13%!3'*1,-'/26!<*2;%!,+!?'(4!'(*1-<.%(1*!>!?'66!5%!

'(!2!0,*'1',(!1,!/-%21%!(%?!2--2(;%.%(1*!1321!2-%!2*!'4',.21'/7!2(4!13%-%+,-%!>!3,0%!2*!

*<//%**+<6!'(!0%-+,-.2(/%7!2*!0,**'56%:!!

!



!

! \P!

!



!

!

!

"#!

!"#$%&'()!(

!

*#'%(+,(-.(/'0%0.1(23'(%"&(43'.(

!

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

/.4(*,&$.45%&!

!

5(6'0&2("07%3'8(32(%"&(.#%9'#:("3'.;(3';(#7(0%(97&<(%3(6&(=#::&<;(%"&("3'.(

'!()*+,-.-!/01.)23!)4!./-!56.726,!/)25!01 !5).!5-(-11623!/-2-89!:7.!6!;5)<,-=>-!)4!./-!

16,0-5.!+)05.1!)4!()51.27(.0)5!65=!./-)23!01!/-,+47,!05!>60505>!65!75=-21.65=05>!)4!/)<!

.)!<20.-!4)2!65=!+,63!./-!051.27*-5.?!!

!

@3!&A&B!C./-!5)*056,!=6.-!)4!4)(71!)4!./01!1.7=38!:61-=!)5!./-!051.27*-5.1!71-=!:3!

@)D<))=!E!@26118!65=!.6;05>!./01!61!./-!+-6;!)4!+)+7,620.3!)4!F62*)50-*710;G!./-!

)2(/-1.26,!/)25!/6=!=-H-,)+-=!6!,)5>!<63!42)*!0.1!/75.05>!/)25!65.-(-=-5.1?!I)!,)5>-2!

40D-=!05!,-5>./8!65=!./-2-4)2-!6,1)!+0.(/!65=!;-38!6!57*:-2!)4!1.26.->0-1!/6=!:--5!

=-H-,)+-=!.)!6,,)<!=044-205>!,-5>./1!)2!()*:056.0)51!)4!.7:-8!)2!$(2));%!.)!:-!051-2.-=!

05.)!./-!051.27*-5.8!6,,)<05>!./-!/)25!.)!+,63!05!6!<0=-!265>-!)4!.)56,0.0-1?!J,.0*6.-,38!

()*+)1-21!(6,,-=!)5!(2));1!05!K!6,.)!C0?-?!1)75=05>!6.!()5(-2.!+0.(/G8!@L4,6.!6,.)8!'8!M8!

N8!O8!OL4,6.8!P8!K!:611)!C0?-?!1)75=05>!)5-!)(.6H-!:-,)<!<20..-5!+0.(/G8!65=!@L4,6.!:611)?!

Q./-2!+0.(/-1!<-2-!71-=!*)2-!262-,38!-?>?!NL1/62+!:3!F63=5!05!/01!R3*+/)53!I)?!"S!05!

NL1/62+!*05)2!6$*(3(%%8!PL4,6.!:20-4,3!:3!@-2,0)T!05!7)0()#(&#8/%-(&&(8!)2!@!:611)!:3!

@26/*1!05!./-!1,)<!*)H-*-5.!)4!/01!1-()5=!13*+/)53?!

!

U/-!H6,H-!4)2!:2611!051.27*-5.1!<61!05H-5.-=!+5&A&S8!6,./)7>/!</-5!0.!<61!6(.76,,3!

6++,0-=!.)!./-!/)25!01!5).!(,-62?!U/-!4021.!)2(/-1.26,!71-!)4!6!H6,H-!/)25!01!<0=-,3!(0.-=#!

61!&A#S!05!F6,VH3%1!9$#8/-:(8!/)<-H-28!0.1!71-!05!@-2,05!*63!/6H-!:--5!61!-62,3!61!

!
&!W)701!N265()01!P67+26.8!;(&')4#")*#<)*#=%&)#$.4#<)*#>$,,(?!<)0@%(&(#A.B%-,'#&*$.,%$&-).#)"#
&'(#"-*,&#(4-&-).#@/C%-,'(4#CD#E(&&(*1#+$5#FGHI8!-=?!X65=!.2651?Y!Z0),6![)./!C@,))*05>.)58!\I]!
@02=6,)5-!^710(8!&__"G8!#`B?!
9!1--!a)/5!F7*+/20-18!J'(#A$*%D#K)*.1#$#L*$+&-+$%#M/-4(!CK6*:20=>-]!KJb8!9BBBG!(/6+.-21!9!
65=!#8!`cSB8!05!+62.0(7,628!4)2!6!*)2-!=-.60,-=!)H-2H0-<?!
#!a)/5!O20(1)58!K)*.#=*&-+%(,#!.%-.(! 6.!/..+]dd<<<?+7:,0(?617?-=7defg-20(1d,6hf70H-?/.*!
2-.20-H-=!&_!a75-!9B9B?!



!

!

!

"" !

&A&`8!+2):6:,3!61!6!5)H-,.3!05!<)2;1!5)<!,)1.?" !b,63-21!65=!*6;-21!05!M-2*65L

1+-6;05>!()75.20-1!g70(;,3!6=)+.-=!H6,H-18!6,./)7>/!@26/*1!61!,6.-!61!&Ai_!()7,=!

()*+,605!$\!<20.-!4)2!./-!*)1.!:-67.047,!N$%4')*.!X0?-?!56.726,!/)25Y!65=!PL4,6.!

.27*+-.18!:7.!\!=)5%.!-D+-(.!.)!/-62!./-*?%S!\5!N265(-!./-!56.726,!/)25!2-*605-=!

=)*0565.8!6.!,-61.!)440(06,,3!05!./-!K)51-2H6.)02-8!75.0,!./-!.725!)4!./-!9B./!(-5.723?!

!

N0>72-!9?&!<)*#4O)*+'(,&*(!+5&A9B!:3!P?a6/58!b6201!C"%?!&A&ic&AS_G!CK),,-(.0)5!)4!./-!^71-7*!)4!N05-!'2.18!@)1.)5G(

N0>72-!9?&!1/)<1!6!405-!N2-5(/!<)*#4O)*+'(,&*(#<0./!+605.-=!:-,,8!-0>/.!$.-2*056,%!

(2));1!</0(/!40.!:-.<--5!./-!*)7./+0-(-!65=!:)=38!)2!+)*@/,1#)4!./-!051.27*-5.8!6!

()7+,-28!65=!6!1-()5=!.7505>!1,0=-8!+-2/6+1!71-=!.)!+,63!6.!65!6,.-256.-!+0.(/?!U/-!

()7+,-2!/-2-!6,,)<1!./-!K!:611)!(2));!.)!:-!-D.-5=-=!.)!@ L4,6.!:611)8!./-2-:3!):H06.05>!

./-!5--=!.)!(6223!65!6==0.0)56,!,)5>!65=!-D+-510H-!(2));?!Q./-2!=-10>51!*6;-!71-!)4!

4-<-2!(2));1!:7.!6!>2-6.-2!57*:-2!)4!()7+,-21!./6.!(65!:-!()55-(.-=!05!=044-2-5.!

()*:056.0)51!.)!6(/0-H-!6,,!./-!;-318!)2!./-! P.:(.&-).,')*.!)2!10*0,62!<)*#,)%)!</-2-!

./-!(2));1!62-!051-2.-=!05!./-!,)(6.0)5!)4!./-!.7505>!1,0=-!)4!./-!<)*#4O)*+'(,&*(?!',,!)4!

./-1-!=-10>51!C65=!./-3!62-!6,,!H620)71,3!05!71-!:3!+,63-21!5)<G!2-g702-!()*+2)*01-]!

!
" !O20(1)58!=*&-+%(,!/..+]dd<<<?+7:,0(?617?-=7defg-20(1dH/h4021.h<)2;1?/.*!2-.20-H-=!&_!a75-!
9B9B?!
S!W-..-2!)4!@26/*1!.)!N-2=0565=!F0,,0-28!N-:27623!&Ai_8!05!R.326!'H0518!8)'$..(,#>*$'0,?#9-"(#
$.4#9(&&(*,!CQD4)2=dW)5=)5]!QJb8!&__`G8!#`_j!g7).-=!05!'55-;-!R()..8!$@26/*1!65=!./-!
)2(/-1.26,!/)25]!6!1.7=3!05!0567./-5.0(!+-24)2*65(-k%8!05!K-,&)*-+#>*$,,#Q)+-(&D#8)/*.$%#HR!
C9BB#G8!&&Bc&##8!&#B?!



!

!

!

"S!

7105>!.-2*056,!(2));1!*-651!(622305>!2)75=!6!,62>-!g765.0.3!)4!/-6H3!:2611!.7:05>j!./-!

()7+,-2!131.-*!*-651!./6.!./-!051.27*-5.!01!/-,=!472./-2!65=!472./-2!42)*!./-!46(-!61!./-!

()*:056.0)51!>-.!,)5>-2!65=!,)<-2j!65=!:-(671-!)4!./-!=-10>58!)5,3!./-!*-=07*!,-5>./!

*0=L265>-!(2));1!62-!6H60,6:,-!)5!./-!+)*#,)%)?(

(

>33(?#.8(='33@7(

!

! ! K!6,.)!
! ! @!6,.)!CH-23!262-G!
',. )! ! @L4,6.!6,.)!
! ! '!
! ! 'L4,6.!CH-23!262-G!
! ! M!
! ! NL1/62+!CH-23!262-G!
! ! N!
R),)! ! O!
! ! OL4,6.!
! ! P!
! ! PL4,6.!C262-G!
@611)!! K!:611)!
! ! @!:611)!CH-23!262-G!
! ! @L4,6.!:611)!
! ! '!65=!'L4,6.!:611)!C262-G!

N0>72-!9?9!I6.726,!/)25!(2));1!65=!./-02!.3+-1!

K)5H-5.0)56,,38!./-!(2));1!62-!>2)7+-=!05.)!./2--!1)*-</6.!)H-2,6++05>!(6.->)20-1]!

6,.)8!1),)!65=!:611)?!',.)!(2));1!62-!/0>/!65=!:611)!,)<8!65=!6,.)!62-!6,1)!*62;-=,3!

:20>/.-2!05!.0*:2-]!K!6,.)!65=!@L4,6.!6,.)!+,63!05!./-!16*-!2->01.-2!61!./-!.27*+-.8!65=!

+2)=7(-!./-!:20,,065.8!+-5-.26.05>!1)75=!46*0,062!42)*!-62,3!F63=5!13*+/)50-1j!K!:611)!

65=!@L4,6.!:611)!+,63!05!./-!16*-!)(.6H-!61!./-!:611))5!)2!.2)*:)5-8!65=!./-02!-D.2-*-!

,-5>./!)4!.7:-!65=!602!(),7*58!&A!4--.!)2!S?S!*-.2-1!4)2!@L4,6.!:611)8!*6;-1!./-*!1,)<!

.)!2-1+)5=8!<0./!6!$=62;8!6,*)1.!*7==3!.)5-%?i !U/-!./2--!(6.->)20-1!62-!6!()5.0577*!

26./-2!./65!(,-62,3!=-405-=!>2)7+1]!05!0.1!:20>/.5-11!65=!H),7*-!M!/61!*653!)4!./-!

(/626(.-201.0(1!)4!65!6,.)!(2));j!P!65=!PL4,6.!/6H-!./-!4,-D0:0,0.3!)4!./-!)./-2!1),)!(2));1!

:7.!<0./!./-!05(2-6105>!/-6H05-11!)4!./-!:611)?!U/-!=044-205>!(2));!,-5>./1!644-(.!./-!

6*)75.!)4!./-!/62*)50(!1-20-1!./6.!-6(/!(65!):.605]!</0,1.!6,.)!(2));1!(65!*)2-!-610,3!

!
i !F7*+/20-18!A$*%D#K)*.8!#&?!



!

!

!

"i !

2-6(/!./-!,)<-1.!<20..-5!+0.(/-18!./-02!1/)2.!,-5>./1!65=!2-,6.0H-!054,-D0:0,0.3!*-65!./-3!

62-!7176,,3!,0*0.-=!.)!,0..,-!*)2-!./65!.)50(!65=!=)*0565.!05!./-02!<20..-5!*0=L265>-j!

</0,1.!./-!:611)!(65!*)2-!-610,3!2-6(/!./-!/0>/-2!/62*)50(18!./-1-!10.!H-23!(,)1-!.)!-6(/!

)./-28!*6;05>!./-!+0.(/-1!.2-6(/-2)71!.)!405=j!./-!1),)!(2));1!/6H-!./-!>2-6.-1.!

4,-D0:0,0.38!10..05>!05!6!$M),=0,)(;1!T)5-%!)4!5).!.))!/0>/8!65=!5).!.))!,)<?!O6(/!(2));!

6,1)!/61!0.1!)<5!(),)728!</0(/!&_./!(-5.723!<20.-21!6..-*+.-=!.)!=-1(20:-8!6,./)7>/!./-3!

62-!5).!6,<631!05!6>2--*-5.8!65=!0.!01!1)*-.0*-1!=0440(7,.!.)!1-+626.-!./-!=-1(20:-=!

(),)72!)4!./-!(2));!42)*!./-!,)5>L-1.6:,01/-=!0=-61!)4!(),)72!4)2!-6(/!.)56,0.3?!N)2!./-!

N2-5(/!1),)01.!P67+26.!05!/01!;S&')4(]!

R05(-!-6(/!+62.0(7,62!(2));!1/62-1!1)*-!g76,0.0-1!<0./!./)1-!</0(/!()*-!
0**-=06.-,3!:-4)2-!)2!64.-28!)5-!(655).!:-!6:1),7.-!05!=-40505>!./-!(/626(.-2!
2-,6.0)51/0+!)4!653!)4!./-*?!\.!01!6,<631!6!17:f-(.0H-!f7=>-*-5.!</-./-2!6!(2));!
01!16=!65=!1)*:2-8!:20,,065.!65=!(,-628!)2!</-./-2!0.!/61!)5-!)2!65)./-2!)4!./-1-!
g76,0.0-1l!U/718!)5-!*0>/.!163!./6.!./-!/)258!)5!0.1!,)<!(2));18!01!*6f-1.0(8!
671.-2-8!2-,0>0)718!)2!*-,65(/),3j!./6.!)5!./-!/0>/!(2));18!)5!./-!()5.2623!0.!01!
f)3)718!,0H-,38!,)7=8!65=!:20,,065.j!65=!)5!./-!*0==,-!(2));1!0.!()*:05-1!
1<--.5-11!<0./!:20,,065(-8!H0H6(0.3!<0./!*6f-1.38!65=!./-!10*+,0(0.3!)4!1)5>!<0./!
./-!-D7:-265(-!)4!+6116>-<)2;?̀!!

!

^3!*605!()5(-25!05!./01!+2)f-(.!01!-1.6:,01/05>!</0(/!(2));!:-1.!170.1!./-!.)56,0.3!05!

</0(/!\!/6H-!(/)1-5!.)!<20.-!)2!*6.(/-1!./-!2-g702-*-5.1!)4!./-!+0-(-!\!6*! 62265>05>8!

1)!\!6*!5).!>)05>!.)!()5(-25!*31-,4!/-2-!<0./!653!+-2(-0H-=!=044-2-5(-!:-.<--5!./-!

.0*:2-1!)4!./-!(2));1!:-3)5=!./-!=01.05(.0)5!)4!1/)2.-2!-g76.05>!.)!:20>/.-28!,)7=-2!65=!

*)2-!:20,,065.8!65=!,)5>-2!-g76.05>!.)!=62;-28!*)2-!2-1)565.!65=!/-6H0-2!.)!2-1+)5=?!!

!!

\5!*)1.!(02(7*1.65(-1!)7.10=-!)4!1),)!2-+-2.)02-8!/)251!()*-!05!+6021!65=!(2));-=!05!./-!

16*-!;-3?!U3+0(6,,38!6!()*+)1-2!60*-=!.)!/6H-!61!*653!)+-5!5).-1!42)*!./-!/62*)50(!

1-20-1!C1--!:-,)<G!6H60,6:,-!61!+)110:,-!65=!1)!<)7,=!<20.-!4)2!./-!/)251!7105>!./-!(2));!

)4!./-!.)50(!)4!./-!+0-(-]!6!*)H-*-5.!05!N!*6f)2!<)7,=!71-!/)251!05!N?!Z-23!

)((610)56,,38!7176,,3!05!6!*0==,-!*)H-*-5.8!./-!()*+)1-2!<)7,=!(/))1-!./-!(2));!)4!

./-!=)*0565.!)2!17:=)*0565.!)4!./-!.)50(8!1)!./6.!4)2!6!*)H-*-5.!05!@L4,6.!./-3!<)7,=!

<20.-!4)2!/)251!05!N!)2!OL4,6.?!U/01!*0>/.!:-!.)!6H)0=!6!(/65>-!)4!(2));!42)*!./-!

+2-H0)71!*)H-*-5.8!)2!:-(671-!6!(-2.605!(2));!:-..-2!170.-=!./-!.)56,0.3!)4!6!1),)!4)2!./-!

/)258!+62.0(7,62,3!04!./-!*)H-*-5.!<)7,=!)./-2<01-!=-*65=!)5-!)4!./-!:611)!(2));1?!

m/-2-!6!()*+)1-2!/6=!4)72!/)251!6H60,6:,-8!./-3!*0>/.!<20.-!4)2!.<)!(2));-=!05!./-!

!
` !P67+26.!-=?![)./8!#`&?!



!

!

!

"` !

.)50(!65=!.<)!05!./-!=)*0565.!)2!17:=)*0565.?!N)2!*710(!05!*05)2!;-31!6!+602!)4!/)251!

*0>/.!71-!=044-2-5.!(2));18!1)!05!^)T62.%1!"B./!13*+/)53!05!M!*05)2!nSSB!/-!71-=!)5-!

05!./-!.)50(!C05!MG!65=!)5-!05!./-!;-3!10>56.72-!C@L4,6.!6,.)G?!\5!)2(/-1.26,!*710(8!(2));!

(/65>-1!=7205>!6!*)H-*-5.!62-!H-23!262-8!:7.!</-2-!./-3!=)!/6++-5!./-!()*+)1-2!

7176,,3!6,,)<1!+,-5.3!)4!.0*-]!@--./)H-5!05!./-!4021.!*)H-*-5.!)4!/01!A*)-+$#13*+/)53!

6,,)<1!./-!4021.!/)25!"&!:621!C65=!1-()5=1!.))8!:61-=!)5!./-!*-.2)5)*-!*62;G!.)!(/65>-!

(2));!42)*!OL4,6.!.)!N8!65=!A_!:621!.)!(/65>-!:6(;?!\5!)+-26!C65=!1)*-!F62*)50-*710;G!

()*+)1-21!<-2-!26./-2!,-11!()510=-26.-]!=-+-5=05>!)5!./-!6(.0)5!)5!1.6>-8!./-!(2));!

(/65>-1!4)2!./-!)51.6>-!:65=!=7205>!./-!=055-2!1(-5-!05!^)T62.%1!T).#M-):$..-!5--=!.)!

/6++-5!<0./05!f71.!o!1-()5=18!</0(/!*0>/.!+)110:,3!17>>-1.!./-!+,63-21!05!./-!)+-26!

<-2-!1.0,,!7105>!40D-=L,-5>./!/)251!<0./)7.!(2));1!65=!()7,=!10*+,3!1<6+!051.27*-5.1?A(

(

>"&(%A3(B3'(%"'&&C(%8$&7(32("3'.($:#8&'(

F)25!+,63-21!./-*1-,H-1!()*-!05!.<)!H620-.0-1!)2!B(.*(,?!Q4.-58!</-2-!65!-D+,0(0.!

=01.05(.0)5!<61!*6=-8!./-3!<-2-!(6,,-=!N021.!)2!L*(0-(* 8!65=!Q(+).45_8!&B!P67+26.!

C&A9"G8!$:-(671-!./-1-!.-2*1!/6H-!6,<631!(6220-=!65!6*:0>70.3!</0(/!/61!:--5!.)!./-!

=-.20*-5.!)4!./-!p1-()5=!/)25q8!*6;05>!+-)+,-!:-,0-H-!./6.!./01!.0.,-!XlY!0*+,0-1!6!

=->2--!)4!054-20)20.3!05!./-!+,63-2%1!.6,-5.%!65=!:-(671-!:)./!+,63-21!$62-!-g76,,3!

H6,76:,-!05!./-!+-24)2*65(-!)4!*710(%!65=!(655).!$1<0.(/!+62.1!<0./)7.!:-05>!/05=-2-=!

:3!./-!0517440(0-5(3!)4!./-02!6:0,0.0-1%&&!6=)+.1!./-!.-2*1!+)*#$%&)!65=!+)*#C$,,(?!\5!

/01.)20(6,!+26(.0(-!./-!1-()5=!+,63-28!61!<-,,!61!+,6305>!./-!,)<!5).-18!<61!6,1)!./-!

1+-(06,01.!05!26+0=!62+->>0)18!(6,,-=!C$&&(*-(,#4/#,(+).4#+)*8&9!65=!05!/65=!1.)++05>!

.-(/50g7-8!61!./01!<61!2-g702-=!4)2!./-!+0.(/-1!./-02!+62.1!()5.605-=?!U/-!4021.!+,63-2!

+2)=7(-=!./-!/0>/!5).-18!6,./)7>/!5).!05!./-!(,6110(6,!-26!5-(-11620,3!<0./!./-!+%$*-.)#

.-(/50g7-!=-*65=-=!:3!a?R?!@6(/?!'!+,63-2%1!>-52-!<61!40D-=!-62,3!05!./-02!1.7=38!65=!

./-3!-6(/!71-=!6!1+-(06,01.!*)7./+0-(-!170.-=!.)!./-02!2),-?!N021.!65=!1-()5=!+,63-21!/6=!

!
A!U/-6.2-!=02-(.)21!65=!*710(!()5=7(.)21!)4.-5!0>5)2-!./-!+26(.0(6,0.0-18!65=!./-!-H0=-5(-!)4!
/01.)20(6,!+6(05>8!./6.!(2));!(/65>-1!2-g702-]!5)8!0.!01!5).!+)110:,-!05!6-B$*)!.) !>)!$&&$++$!42)*!
./-!)H-2.72-!C05!PG!.)!./-!4021.!57*:-2!C05!NGj!5)2!:-.<--5!()51-(7.0H-!*)H-*-5.1!05!653!
57*:-2!)4!13*+/)50-1?!!
_!N2V=V20(!P7H-25)38!;S&')4(#@)/*#%(#<)*!Cb6201]!W-![)38!&AB9G!)5,05-!46(10*0,-!2-.20-H-=!
42)*!0*1,+?)2>?!
&B!F-0520(/!P)*50(/8!;S&')4(#4(#L*(0-(*#(&#4(#Q(+).4#<)*!Cb6201]!W-![)38!&ABAG!)5,05-!
46(10*0,-!2-.20-H-=!42)*!0*1,+?)2>?!
&&!P67+26.!-=?![)./8!&"c&S?!
&9!P)*50(/8!;S&')4( 8!H0?!



!

!

!

"A!

./-02!,-11)51!.)>-./-28!65=!1)*-!.2-6.01-1!05(,7=-=!1.7=0-1!4)2!:)./!.)!:-!+,63-=!.)>-./-2?!

U/-!0=-5.0.0-1!65=!2),-1!)4!./-!+)*#$%&)!65=!+)*#C$,,(!62-!H-23!*7(/!+62.!)4!./-!(/626(.-2!

)4!./-!/)25?!!

!

U/-2-!<61!6,1)8!+62.0(7,62,3!05!N265(-8!6!./02=!>-52-8!./-!+)*#0-U&(8!6!+,63-2!1;0,,-=!6.!

/65=L1.)++05>8!</)8!7105>!6!+)*#,)%)!65=!)5,3!./-!1),)!(2));18!.2651+)1-=!653!+62.1!

<20..-5!4)2!/0>/!)2!,)<!(2));18!)*0..05>!./-!/0>/-1.!65=!,)<-1.!5).-1!65=!(/65>05>!653!

)./-2!+0.(/-1!./6.!./-3!()7,=!5).!+2)=7(-?!U/01!1.3,-!)4!+,6305>!<61!<0=-,3!(20.0(01-=8!

+62.0(7,62,3!61!0.!(/65>-=!./-!()*+)1-21%!(/)0(-!)4!(2));1!65=!)4!1.)++-=!65=!)+-5!

.)5-1?!

!

',*)1.!6,,!)4!./-!,6.-L(,6110(6,!65=!-62,3L2)*65.0(!H02.7)1)!+-24)2*-21!()7,=!:-!5)<!:-!

(/626(.-201-=!61!+)*#C$,,(]!4)2!-D6*+,-!a)1-+/!W-7.>-:!C&`#9c&A&&G!4)2!</)*!^)T62.!

<2).-!/01!()5(-2.)1j!M0)H6550!b75.)!C&`"Ac&AB#G!./-!4021.!+-24)2*-2!)4!@--./)H-5%1!

1)56.6j!65=!P67+26.?!@7.!*653!)4!./-1-!/01.)20(6,!+,63-21!(,-62,3!.2651(-5=-=!./-1-!

,6:-,18!61!./-!<)2;1!<20..-5!4)2!65=!:3!./-*!)4.-5!1/)<!./-*!.)!:-!()*4)2.6:,-!6.!./-!

.)+!)4!./-!/)25%1!265>-!61!<-,,!61!./-!*0==,-!65=!:)..)*]!</0,-!/0>/!M!<61!./-!7176,!

/0>/-1.!5).-!4)2!6!+)*#C$,,(8!1),)!<)2;1!)4.-5!201-!.)!.)+!K!)2!472./-2?!b,63-21!.)=63!62-!

1.0,,!(6.->)201-=!61!6!/0>/!)2!,)<!1+-(06,01.8!6,./)7>/!./-!,0*0.1!)4!./-02!265>-1!<0,,!:-!

<0=-2!./65!./)1-!-D+-(.-=!/01.)20(6,,3?!

(

43A(%"&("3'.(A3'@7(

W0;-!)./-2!75LH6,H-=!:2611!051.27*-5.18!./-!+,63-2!)4!./-!56.726,!/)25!=-+-5=1!)5,3!)5!

./-!5).-1!)4!./-!/62*)50(!1-20-1!.)!):.605!./-02!+0.(/-1?!

!

N0>72-!9?#!U/-!56.726,!/)25r1!/62*)50(!1-20-1!

!

N0>72-!9?#!1/)<1!./-!/62*)50(!1-20-1!61!6!/)25!+,63-2!2-6=1!0.8!0?-?!5).-1!05!./-!:611!(,-4!

62-!<20..-5!65!)(.6H-!,)<-2!./65!<)7,=!:-!-D+-(.-=8!1)!./6.!/62*)50(!57*:-21!9!65=!#!

2

harmonic number

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Harmonic series (as written for horn)

?

cent difference from equal temperament

&

+2 -14 +2 -31 +4 -14
<#>
-49 +2 <b>+41 -31 -12 +5 +4 -2 -14

Ï
Ï Ï Ï Ï Ï Ïb Ï Ï Ï Ï Ï Ï Ïb Ïn Ï Ï# Ï Ï# Ï



!

!

!

"_!

62-!)5,3!6!404./!6+62.?!Q5!./-!/)25!./-!475=6*-5.6,!.)5-!)4!./-!.7:-!C./-!:26(;-.-=!

,)<-1.!KG!01!7176,,3!()510=-2-=!6(/0-H6:,-!)5,3!)5!./-!6,.)!(2));18!:7.!1)*-!H-23!

1;0,,-=!,)<!1+-(06,01.1!(65!+2)=7(-!0.!)5!./-!,)5>-2!)5-1!.))?!U/-!57*:-21!6:)H-!./-!

+0.(/-1!1/)<!/)<!462!-6(/!/62*)50(!01!42)*!0.1!-g76,,3!.-*+-2-=!-g70H6,-5.!05!6!

./-)2-.0(6,!*)=-,!)4!f71.!05.)56.0)58!65=!./-2-4)2-!</6.!./-!.-5=-5(3!)4!-6(/!+0.(/!<0,,!

:-!)5!./-!56.726,!/)25?!',./)7>/!./-!=->2--!)4!=044-2-5(-!(65!(/65>-!6!,).!=-+-5=05>!)5!

./-!:)2-!65=!=-10>5!)4!./-!/)258!./01!>0H-1!1)*-!0=-6!)4!/)<!*7(/!./-!+,63-2!*0>/.!

/6H-!.)!71-!./-02!-*:)7(/72-!)2!/65=!.)!6=f71.!./-!+0.(/-1!</-5!+,6305>?!'5)./-2!

*0.0>6.05>!46(.)2!01!./6.!F\b!-51-*:,-1!262-,3!C04!-H-2G!60*!.)!+,63!05!-g76,!

.-*+-26*-5.8!*)2-!)4.-5!7105>!6!/01.)20(6,!;-3:)62=!.-*+-26*-5.8!)2!1)*-./05>!

6++2)6(/05>!f71.!05.)56.0)5?!@-(671-!@!!01!#&!(-5.1!$4,6.%8!6,*)1.!6!./02=!)4!6!1-*0.)5-8!

0.!<0,,!05!6,*)1.!6,,!(02(7*1.65(-1!:-!.))!4,6.8!65=!61!<-!1/6,,!1--8!./01!17>>-1.1!</3!./01!

+0.(/!01!H-23!262-,3!71-=!05!/01.)20(6,!+26(.0(-]!0.!(655).!5)2*6,,3!475(.0)5!61!6!*05)2!

./02=8!</0(/!1/)7,=!:-!6++2)D0*6.-,3!&A!(-5.1!1/62+!05!6!f71.,3!.75-=!(/)2=8!)2!61!6!2)).!

05!6!(/)2=!)4!@!?!F62*)50(!&&!01!6,*)1.!-D6(.,3!6!g762.-2L.)5-!4,6.!)4!65!N"8!65=!1)!

()7,=!61!-g76,,3!:-!(6,,-=!6!1/62+!N#?!R0*0,62,38!/62*)50(!&#!01!-0./-2!6!H-23!1/62+!'!8!

)2!6!H-23!4,6.!'#?!'1!\!<0,,!1/)<!:-,)<8!:-(671-!0.!01!2-,6.0H-,3!-613!.)!.75-!/62*)50(!&&!

=)<5!.)!N8!.3+0(6,!(,6110(6,!+26(.0(-!46H)721!N#!)H-2!N"?!U/-!16*-!/62*)50(!(65!

+2)=7(-!6!2-,6.0H-,3!05L.75-!N"!04!./-!+,63-2!.6;-1!./-!/65=!()*+,-.-,3!)7.!)4!./-!:-,,?!

'#!01!26./-2!*)2-!+2):,-*6.0(!.)!+2)=7(-8!:7.!6,1)!)((721!2-,6.0H-,3!*)2-!42-g7-5.,3!05!

(,6110(6,!+26(.0(-!./65!'!dM"?!U/-2-4)2-8!</-2-!\!*6;-!6!=01.05(.0)5!:-.<--5!./)1-!

+0.(/-1!./6.!62-!65=!62-!5).!+62.!)4!./-!/62*)50(!1-20-18!\!<0,,!(6,,!/62*)50(1!&&!65=!&#!

N#!65=!'#!2-1+-(.0H-,3?!

!

>"&($0%="&7(0.(6&%A&&.(

U/-!4056,!46(-.!)4!./-!56.726,!/)25!01!+-2/6+1!0.1!*)1.!=01.05(.0H-!4-6.72-]!/65=!1.)++05>?!

@3!./-!*0==,-!)4!./-!&A./!(-5.723!+,63-21!/6=!=01()H-2-=!./6.!:3!1/6+05>!./-02!/65=!

0510=-!./-!:-,,!)4!./-!051.27*-5.!.)!H62305>!65=!H-23!17:.,-!=->2--18!./-3!<-2-!6:,-!.)!

4,6..-5!./-!)+-5!+0.(/-1!)4!./-!/62*)50(!1-20-18!05!1)*-!(61-1!:3!61!*7(/!61!6!./02=?!

K)7+,-=!<0./!./-!472./-2!(/65>-1!05!+0.(/!:)./!7+!65=!=)<5!./6.!62-!+)110:,-!7105>!./-!

-*:)7(/72-8!./-!/)25!:-(6*-!1)*-./05>!,0;-!6!47,,3!(/2)*6.0(!051.27*-5.8!6,./)7>/8 !61!



!

!

!

SB!

F7*+/20-1!+)05.1!)7.8&#!/65=!1.)++05>!05!)2(/-1.26,!1-..05>1!2-*605-=!262-!75.0,!64.-2!

&ABB?!^653!/01.)20(6,!.2-6.01-1!64.-2!&ABB!05(,7=-!051.27(.0)51!4)2!./-!/65=!+)10.0)5!

2-g702-=!.)!+2)=7(-!-6(/!+0.(/!:7.8!61!^)2,-3Lb->>-&"!1/)<18!6,*)1.!./-!)5,3!+)10.0)51!

./-1-!6>2--!)5!62-!4)2!./-!)+-5!+0.(/-1!)4!./-!/62*)50(!1-20-1?!F01.)20(6,,3!+,63-21!-0./-2!

6..-*+.-=!.)!:,-5=!./-!1)5)20.0-1!)4!./-!1.)++-=!65=!)+-5!.)5-1!.)>-./-2!.)!*6;-!

1)*-./05>!6++2)6(/05>!6!/)*)>-5)71!1(6,-8!)2!2-H-,,-=!05!./-!=044-2-5(-1!:-.<--5!./-!

=044-2-5.!+0.(/-18!65=!./01!=-+-5=-=!)5!=6.-8!>-)>26+/0(!,)(6.0)58!65=!+-21)56,!62.01.0(!

(/)0(-?!@,-5=05>!./-!1(6,-!01!6(/0-H-=!:3!./-!+,63-2!.7505>!6!,0..,-!1/62+!1)!./6.!./-!)+-5!

+0.(/-1!5--=!.)!:-!:)7>/.!=)<5!6!,0..,-!<0./!./-!/65=8!<0./!./-!6=H65.6>-!./6.!)+-5!

+0.(/-1!./6.!<)7,=!)./-2<01-!:-!.))!,)<!C-?>?!@!!/62*)50(!&&8!)2!$)+-5%!,)<!'!G!*63!:-!

*)2-!-610,3!71-=?!J,.0*6.-,38!6!+,63-2%1!/65=!+)10.0)5!<0,,!=-+-5=!)5!./-!10T-!)4!./-02!

/65=8!./-!=06*-.-2!)4!./-!:)2-!)4!./-!/)258!65=!/)<!*7(/!./-3!/7*)72!./-!+0.(/!)4!6!

5).-!<0./!./-02!-*:)7(/72-?(

(

5(.3%&(3.(%"&(<07=97703.(32("3'.($0%="&7(

\5!./018!65=!05!6,,!.6:,-1!./6.!4),,)<8!\!71-!</0.-!5).-!/-6=1!.)!1/)<!./-!5).-1!</0(/!62-!

C6,*)1.G!+62.!)4!./-!/62*)50(!1-20-18!./-!C*)1.,3G!)+-5!5).-1!)5!./-!56.726,!/)258!65=!

:,6(;!5).-!/-6=1!4)2!./)1-!./6.!(65!:-!):.605-=!)5,3!:3!+0.(/!:-5=05>!65=!/65=!

1.)++05>?!

!

43A(<0<(D%"&8E(@.3A("3A(%3(<3(0%F(3';(A"0="($0%="&7(?#8(+(A'0%&;(#.<("3AG(

^3!60*!01!.)!-1.6:,01/!6!H-256(7,62!4)2!./-!56.726,!/)258!05!-44-(.!=-.-2*0505>!</0(/!

+0.(/-1!)4!./-!/)25%1!()*+,-.-!1(6,-!62-!6++2)+206.-!4)2!.)=63%1!+,63-218!65=!62-!

0=0)*6.0(!)2!<0./05!6!()5.-D.!)4!-62,3L&_./!(-5.723!()*+)10.0)5?!U/01!018!/)<-H-28!6!

()*+,-D!(/6,,-5>-?!'1!=01(711-=8!-6(/!(2));8!:3!H02.7-!)4!0.1!,-5>./8!*6;-1!6H60,6:,-!.)!

./-!+,63-2!6!=044-2-5.!1-(.0)5!)4!./-!/62*)50(!1-20-18!65=!-6(/!>-52-!)4!+,63-2!C/0>/8!)2!

,)<G!6,1)!/61!=044-2-5.!,0*0.1!)5!./-02!265>-1?!'5=!./-5!./-2-!01!./-!g7-1.0)5!)4!

-1.6:,01/05>!</0(/!62-!./-!-D.26!+0.(/-1!46(0,0.6.-=!:3!/65=!1.)++05>?!!

!

!
&#!F7*+/20-18!A$*%D#K)*.8!&&?!
&"![->056,=!^)2,-3 Lb->>-8!J'(#6*(.+'#K)*. !CW)5=)5]!@-558!&_iBG8!$K)*+626.0H-!.6:,-!)4!
1.)++-=!5).-1!6(()2=05>!.)!-0>/.!=044-2-5.!67./)20.0-1%!C5?+?G?!



!

!

!

S&!

R)!</3!5).!.725!.)!./-!/01.)20(6,!.2-6.01-1!65=!*-./)=18!<20..-5!:3!)2!<0./!+,63-218!65=!

)4.-5!,-6=05>!1),)01.1!)5!./-02!051.27*-5.k!

!

H3I#7I+I<3;(.3%(<3I#7I+I7#8(

U/-!4),,)<05>!01!6!(/2)5),)>0(6,!,01.!)4!/)25!.2-6.01-1!7+!75.0,!./-!+7:,0(6.0)5!)4!

P67+26.%18!=26<5!42)*!R()..&S!65=!F7*+/20-1&i?!

!

m05(/8!K/201.)+/-2!
C6..20:?G!C"%5#&`#_c&`SSG!

J'(#<)0@%($&#J/&)*#")*#&'(#6*(.+'#K)*.# W)5=)58!
&`"i8!E!&`Si!

[)-1-28!Z6,-5.05!!
C&`#Sc&A#9G!

A,,$-#4OP.,&*/+&-).#V#%O/,$B(#4(#+(/U#W/-#
+)0@),(.&#@)/*#%$#+%$*-.(&&(#(&#%(#+)*#

b62018!+5&`i"!

N265()-728!W)701La)1-+/!
C&`#Ac&AB"G!

T-$@$,).#MS.S*$%(#4(#J)/,#%(,#P.,&*/0(.&,#
V#:(.&#

b62018!&``9!

b75.)8!M0)H6550!!
C&`"Ac&AB#G!

X&/4(#)/#AU(*+-+(#8)/*.$%-(*#!/:*$B(#
LS*-)4-W/(#@)/*#%(#<)*#

b62018!&`_#!

F6*+-,8!'5.)5!a)1-+/!
C+5&`&Bc&``&G!E!b75.)!

Q(/%(#(&#:*$-(#;S&')4(# b62018!&`_"!

Z65=-5:2)-;8!Q./)5!!
C&`SAc&A#9G!

;S&')4(#Y)/:(%%(#(&#*$-,)..S(#@)/*#
$@@*(.4*(#V#4)..(*#4/#<)*#

b62018!+5&`_`!

P7H-25)38!N2V=V20(!
I0(),61!C&`iSc&A#AG!

;S&')4(#@)/*#%(#<)*# b62018!&AB9!

P)*50(/8!F-0520(/!!
C&`i`c&A""G!

;S&')4(#4(#L*(0-(*#(&#4(#Q(+).4#<)*# b62018!&ABA!

N2s/,0(/8!a)1-+/!
C&`ABc&Ai9G!

Z)%%,&[.4-B(#&'()*(&-,+'\@*$+2&-,+'(#
;/,-2,+'/%(?#Z)0#K)*. #

@)558!&A&&!

P67+26.8!W)701LN265t)01!
C&`A&c&AiAG!

;S&')4(#4(#<)*#=%&)#(&#<)*#>$,,(# b62018!&A9"!

N0>72-!9?" !U2-6.01-1!65=!^-./)=1!4)2!./-!/)258!&`i"c&A9"!

I)5-!)4!./-1-!1)72(-1!<-2-!+7:,01/-=!05!Z0-5568!./-!(-5.2-!)4!./-!2-+-2.)02-!\!6*!

1.7=305>!65=!62265>05>?!U/-!4021.!M-2*65L,65>76>-!051.27(.0)51!CN2s/,0(/G8!</0,1.!

=-.60,-=8!)5,3!6++-62-=!05!&A&&!61!+62.!)4!6!,62>-28!"LH),7*-!>-5-26,!<)2;!()H-205>!./-!

H)0(-!65=!6,,!./-!1.65=62=!)2(/-1.26,!051.27*-5.1?!b75.)!01!./-!67./)2!/-2-!+2):6:,3!*)1.!

611)(06.-=!<0./!Z0-5568!65=!$./-!*)1.!(-,-:26.-=!)4!6,,!-0>/.--5./L(-5.723!/)25!

+,63-21%&`8!:7.!754)2.756.-,38!4)2!17(/!65!0*+)2.65.!40>72-8!$5-0./-2!1)72(-!>0H-1!*7(/!

!
&S!'55-;-!R()..8! J'(#Y$&/*$%#K)*.1#:)%5#F!CW)5=)5]!b,7*1.-6=!b-(7,062!b2-118!9B&_G!C+2))4!
()+3G?#
&i !F7*+/20-18!A$*%D#K)*.8!S&!-.!1-g?!
&`!F7*+/20-18!A$*%D#K)*.8!&9?!



!

!

!

S9!

054)2*6.0)5!61!.)!/)<!.)!+,63!./-!/)258!051.-6=!./-3!()5101.!)4!57*-2)71!-D-2(01-18!

:61-=!)5!6!2-+-.0.0H-!/62*)50(!1(/-*-?%&A!!

!

P)*50(/!01!6!>))=!*6.(/!4)2!=6.-8!:7.!64.-2!g70.-!:20-4!051.27(.0)51!)5!/)<!.)!+2)=7(-!

-H-23!+0.(/!)5!./-!051.27*-5.!c!65=!/-!()510=-21!./-!/)25!.)!:-!47,,3!(/2)*6.0(!42)*!

:)..)*!M!4)2!6!47,,!4)72!)(.6H-1!c!/-!g70(;,3!*)H-1!)5!.)!+6>-1!)4!-D-2(01-1!6,*)1.!

-D(,710H-,3!05!K!*6f)28!4),,)<-=!:3!26./-2!*)2-!6=H-5.72)71!-.7=-18!:7.!</0(/!62-!6,,!

4)2!/)25!(2));-=!05!N?!

!

[)-1-2!C&`i"G8!./-!-62,0-1.!)4!./-!N2-5(/!+7:,0(6.0)518!01!26./-2!*)2-!)4!65!)2(/-1.26.0)5!

*6576,!./65!6!.7.)2?!\.!05(,7=-1&_!6!47,,!1(6,-!4)2!./-!/)25!CN0>72-!9?SG!05(,7=05>!$4)72!.)!

40H-%!472./-2!.)5-1!./6.!(65!:-!*6=-!<0./!./-!/65=!05!./-!:-,,8!6,./)7>/![)-1-2!(67.0)51!

./6.!./-3!*71.!:-!71-=!(62-47,,38!65=!05!611)(06.0)5!<0./!./-!.)5-!6=f6(-5.!.)!./-*8!

1/)<5!05!N0>72-!9?S!<0./!6!1,72?9B!F-!1.6.-1!265>-1!:3!+,63-2!.3+-!65=!(2));8!61!=)!6,,!)4!

./-!*-./)=18!:7.!6,1)!>0H-1!:20-4!051.27(.0)5!6:)7.!+6116>-1!./6.!62-!=0440(7,.!)2!-613]!4)2!

-D6*+,-!1(6,-1!)2!62+->>0)1!62-!-610-2!61(-5=05>!./65!=-1(-5=05>8!65=!</0,1.!./-!4021.!

/)25!405=1!f7*+05>!7+!)2!=)<5!./-!)(.6H-!:-.<--5!*0==,-!65=!/0>/!M!-6138!./-!1-()5=!

/)25!(65!-610,3!*6;-!)./-2!)(.6H-!f7*+1?9&!

!

N0>72-!9?S![)-1-2r1!1(6,-!4)2!./-!/)258!05(,7=05>!/01!-D.268!/65=L1.)++-=!+0.(/-1!

[)-1-2%1!1(6,-!01!6!>))=!40.!4)2!^)T62.%1!71-!)4!./-!1),)!/)25!05!(/6*:-2!*710(?!

!

N0>72-!9?i !^)T62.r1!+0.(/!71-!05!./-!/)25!g705.-.!n"B`8!65=!./-!+065)!65=!<05=!g705.-.!n"S9!

!
&A!R()..8!Y$&/*$%#K)*.8!_#?!
&_!Z6,-5.05![)-1-28!A,,$-#4O-.,&*/+&-).#V#%O/,$B(#]^_#@)/*#%$#+%$*-.(&&(#(&#%(#+)*!Cb6201]!
^-2(0-28!&`i"G!)5,05-!46(10*0,-!2-.20-H-=!42)*!0*1,+?)2>8!&"?!
9B![)-1-28!A,,$- ]!&"!$P%#D#$#(.+)*(#W/$&*(#V#+-.W#&).,#V#"$-*(#,/*#%(#<)*#@$*#%(#0)D(.#4(#%$#0$-.1#
0$-,#).#4)-&#$B-*#@*/4(00(.&1#,-#%O).#:(/&#,O(.#,(*:-*5%!
9&![)-1-28!A, ,$-8!&Ac&_?!

?

Roeser's scale, plus his extra chromatics

&
ú Ï Ï# ú Ï ú ú Ï# ú Ï Ï ú Ï# ú ú ú Ï# ú ú úb ún ú ú ú ú

10 7 8 95 21 150 34 5 213 9 75 7 134 364 33 458 22 346 120 60 217 15 4 7

?

Mozart hn 5tet and pno wind 5tet combined

&
ú Ï Ï# ú Ï ú ú Ï# ú Ï# Ï úb Ïn ú Ï# ú Ï# ú ú Ï# ú ú ú ú



!

!

!

S#!

U/-!g705.-.!4)2!/)25!65=!1.205>1!n"B`!C&`A9G!65=!./-!g705.-.!4)2!+065)!65=!<05=1!n"S9!

C&`A"G!:)./!71-!./-!OL4,6.!(2));8!65=!0.!01!1.20;05>!/)<!(,)1-!^)T62.%1!1(6,-!05!N0>72-!

9?i!01!.)![)-1-2%1]!./-!)5,3!6==0.0)51!62-!./-!*0==,-!M"d'!!65=!@!8!65=!./-!/0>/!P"dO!8!

65=!/-!-D(,7=-1!)5,3![)-1-2%1!/0>/!@!?!\.!01!)7.10=-!./-!1()+-!)4!./01!2-1-62(/!+2)f-(.8!

:7.!0.!01!05.-2-1.05>!.)!1+-(7,6.-!04!+-2/6+1!^)T62.!<61!6<62-!)4![)-1-2%1!<)2;!

4),,)<05>!/01!H010.!.)!b6201!05!&```c`A?!

!

U/01!1),)!71-!01!g70.-!=044-2-5.!.)!^)T62.%1!71-!)4!./-!/)25!05!)2(/-1.26,!*710(8!</0(/!01!

-5.02-,3!.3+0(6,!)4!./-!+-20)=8!65=!)4.-5!-D6(.,3!*6.(/-1!./-!:20-4!5).-1!)4!U/)*61!

'..<))=%1!()*+)10.0)5!,-11)5199!42)*!uvwocwv]!

!

!

N0>72-!9?̀ !^)T62.!'..<))=!,- 11)51!@20.01/!W0:2623!'==!^R!SA"#`!4),0)!ABHj!=-.60,!

U/01!(65!:-!.2651(20:-=!61!05!N0>72-!9?A?9#!

!

N0>72-!9?A!m?'?!^)T62.r1!2-()**-5=-=!1(6,-!4)2!./-!/)25 !

@7.!./-2-!01!g70.-!6!=044-2-5(-!05!./-!2-g702-*-5.1!)4!*710(6,!,65>76>-!:-.<--5!^)T62.!

05!./-!&`AB%1!65=!./-!2-+-2.)02-!)4!./-!&A&B%1?!

!

P67+26.%1!;S&')4(!)4!&A9"!01!$./-!/0>/!+)05.!05!/)25!,0.-26.72-!c!65=!)5-!)4!./-!405-1.!

65=!*)1.!./)2)7>/!051.27(.0)5!:));1!<20..-5!4)2!653!051.27*-5.%?9"!U/01!/7>-!.2-6.01-8!05!

!
99!/..+]dd<<<?:,?7;d*6571(20+.1dZ0-<-2?61+Dk2-4x6==h*1hSA"#`h41BB&2!2-.20-H-=!&B!a75-!
9B9B?!
9#!R+6(-!=)-15%.!6,,)<!/-2-8!:7.!\!:-,0-H-!./-!I^'!*6;-!6!57*:-2!)4!-22)21!05!./-02!
.2651(20+.0)5!)4!./01!-D.26(.?!

&

MozartÕs scale

ú ú ú ú ú ú ú ú ú



!

!

!

S"!

./2--!+62.18!()H-21!1)*-!"`B!+6>-1!05!.).6,8!65=!b62.!U/2--8!&BB!+6>-1!6,)5-8!01!-5.0.,-=!

6)*#`)/.B#<)0@),(*,!65=!>0H-1!

\51.27(.0)51!)5!./-!/)25!65=!0.1!=044-2-5.!(2));1!)2!05.-2(/65>-6:,-!+62.18!)5!./-!
2-1)72(-1!)4!./-!051.27*-5.!65=!./-!<63!./-3!*63!:-!71-=!05!1),)1!65=!05!10*+,-!
65=!)::,0>6.)!6(()*+650*-5.!:)./!)4!./-!H)0(-!65=!)4!)./-2!051.27*-5.18!65=!05!
*710(!4)2!1-H-26,!/)2518!</-./-2!756(()*+650-=!)2!<0./05!./-!)2(/-1.26?9S!

!

'.!./-!-5=!)4!:));!01!6!$U6:,-!)4!./-!>-5-26,!265>-!)4!./-!/)25!XlY!65=!)4!./-!1-20-1!)4!

5).-1!./6.!-6(/!(2));!+2)=7(-1 %89i !6!4),=)7.!1/--.!6++2)D0*6.-,3!./2--!+6>-1!<0=-8!<0./!

6!472./-2!.<)!+6>-1!)4!5).-1!65=!-D+,656.0)5?!'1!<-,,!61!1/)<05>!6,,!./-!+0.(/-1!./6.!(65!

:-!+2)=7(-=!)5!6,,!./-!(2));18!P67+26.%1!.6:,-!1/)<1!./-!+26(.0(6,!265>-!:3!+,63-2!65=!

4)2!)2(/-1.26,!716>-8!65=!05(,7=-1!6,,!./-!-5/62*)50(!(/2)*6.0(!+0.(/-18!<0./!=044-2-5.!

/65=!+)10.0)51!4)2!-6(/!-5/62*)50(?!

!

\5!6!1)*-</6.!10*+,-2!4)2*8!)*0..05>!1)*-!(2));18!./-!-5/62*)50(!1+-,,05>18!65=!6,,!

05=0(6.0)51!)4!/65=!+)10.0)58!./01!.6:,-!(65!:-!17**6201-=!61!4),,)<1]!

!

!

N0>72-!9?_!N2)*!P67+26.%1!M265=!U6:,-]!6,,!6H60,6:,-!+0.(/-1j!65=!:3!(2));!65=!+,63-2!./-!-D.2-*-!,0*0.1!)4!265>-j!
65=!y!./-!,)<-1.! +0.(/!4)2!+)*#$%&)8!65=!./-!/0>/-1.!+0.(/-1!05!)2(/-1.26,!71-!4)2!z!+)*#C$,,(!65=!{!+)*#$%&)?(

m/6.!N0>72-!9?_!1/)<18!4)2!-D6*+,-!4)2!./-!OL4,6.!(2));8!01!./6.!P67+26.!()510=-21!./-!

47,,!265>-!)4!./-!(2));8!2->62=,-11!)4!+,63-2!>-52-8!01!42)*!:)..)*!N"!.)!.)+!Oj!./6.!./-!

!
9"!F7*+/20-18!A$*%D#K)*.8!S?!
9S!P67+26.!-=?![)./8!#i_?!
9i !P67+26.!-=?![)./8!"iS?!

?

From DaupratÕs Grand Table:
All available pitches; and, by crook, the extreme limits of range, 
and ^ the lowest pitch for cor alto,
| the highest pitch for cor basse, and * cor alto in orchestral use

C alto
B-flat
alto A G

F
E
E-flat

ÔÒ

D
C bassoB-flat basso

&

C, B-flat alto
A
^

E, F, G
D, E-flat
^

&

C & B-flat alto

C, B-flat basso

^

E-flat
D

G
A

E
F

|
|

|

*
*

|
|

*

|

|

*

|

*
*

*
*

Ï Ï# Ï Ïb Ïn ú Ï# Ï# Ï Ï# Ï Ïb Ïn ú Ï# Ï Ï Ï# ú Ï# Ï Ïb Ïn ú Ï# Ïn Ï#

ú Ï Ï# ú Ï# Ï úb Ïn ú Ï# ú Ï# ú ú Ï# ú Ï# ú úb ún ú ú# ú ú# ú ú ú# ú



!

!

!

SS!

,)<-1.!+,636:,-!+0.(/!4)2!6!+)*#$%&)!01!*0==,-!Kj!./6.!./-!/0>/-1.!+0.(/!4)2!6!+)*#C$,,(#01!

.)+!@#j!65=!./6.!./-!/0>/-1.!+0.(/!6!+)*#$%&)#1/)7,=!:-!>0H-5!05!)2(/-1.26,!716>-!01!.)+!P?!

P67+26.!1--*1!.)!6117*-!./6.!6!+)*#C$,,(!(65!6,<631!2-6(/!=)<5!.)!./-!,)<-1.!6H60,6:,-!

+0.(/?!U/-!.6:,-!6,1)!1/)<18!()5.26=0(.05>!P)*50(/8!./6.!./-2-!62-!.<)!$/),-1%!05!./-!

1(6,-]!:-.<--5!:)..)*!CG:CG!K" !65=!N"8!65=!,)<!P!65=!P"dO!?!!

!

U/-!+2):,-*!<0./!P67+26.!01!./6.!</0,1.!/-!>0H-1!65!-5)2*)71!6*)75.!)4!6=H0(-!

C05=--=8!.))!*7(/!.)!6110*0,6.-G!)5!(2));!1-,-(.0)5!4)2!(),)72!65=!.)56,0.38!65=!>0H-1!

*653!-D6*+,-1!)4!./-!=06.)50(!1(6,-1!./6.!(65!:-!):.605-=!)5!-6(/!(2));8!/-!>0H-1!,0..,-!

>70=65(-!)5!/)<!.)!*)H-!62)75=!<0./05!6!1(6,-?!\!()*-!6<63!<0./!./-!0*+2-1 10)58!:)25!

)7.!:3!./-!-D-2(01-1!05!b62.1!Q5-!65=!U<)!)4!./-!;S&')4(8!./6.!P67+26.!-D+-(.1!./-!

+,63-2!.)!:-!6:,-!.)!*)H-!-44)2.,-11,3!42)*!)5-!+0.(/!.)!65)./-2!6(2)11!./-!-5.02-!265>-!

)4!./-!/)258!</0,1.!*)1.!<20.-21!(67.0)5!()*+)1-21!=)!5).!*6;-!./-*!f7*+!62)75=!.))!

*7(/?!@7.!()*+6205>!./01!<0./!*710(!<20..-5!")*!P67+26.8!:3!1)*-)5-!./6.!;5-<!/0*!

<-,,8!./01!=)-1!5).!2-+2-1-5.!</6.!<61!+2):6:,3!P67+26.%1!)<5!+26(.0(-?!!

!

@-.<--5!&A&A!65=!&A9&!'5.)05-![-0(/6!C&``Bc&A#iG!()*+)1-=!/01!9"!+7:,01/-=!<05=!

g705.-.1!C)++?AA8!_&8!__!65=!&BBG!4)2!65!-51-*:,-!)4!./-!,-6=05>!<05=!+,63-21!42)*!./-!

b6201!!@S*$8!05(,7=05>!P67+26.8!65=!./-!g705.-.1!2-*605!-D.2-*-,3!(/6,,-5>05>!.)=63!

4)2!6,,!40H-!+,63-21?!P67+26.!/6=!1.7=0-=!()*+)10.0)5!<0./![-0(/68!65=!/-!*-5.0)51!./-!

()*+)1-2!*653!.0*-1!05!/01!;S&')4(!65=!6,<631!61!6!*)=-,!)4!>))=!/)25!<20.05>?!F-!

./)7>/.!1)!/0>/,3!)4![-0(/6%1!g705.-.1!./6.!/-!*6=-!C)2!(671-=!.)!:-!*6=-G!4)72!

H),7*-18!*)2-!./65!&8#BB!+6>-18!)4!*6571(20+.!1()2-1!)4!./-!()*+,-.-!1-.8!</0(/!/-!

,6.-2!=)56.-=!.)!./-!<).,(*:$&)-*(? 9`#U/-!g705.-.1!62-!<20..-5!05!6!<0=-!265>-!)4!

.)56,0.0-18!:7.!./-!/)25!+62.1!./2)7>/)7.!62-!H-23!1;0,47,,3!()51.27(.-=!.)!40.!)5,3!./-!1),)!

(2));1!CP8!OL4,6.8!O8!N8!65=!MG!65=!./-!/)25!)4.-5!+,631!05!;-31!)./-2!./65!0.1!.)50(?!

!

'5!656,3101!)4!./02.--5!)4!./-!g705.-.18!<0./!*)2-!./65!9S8BBB!5).-1!05!.).6,!4)2!./-!/)258!

1/)<1!./-!+0.(/-1!./6.![-0(/6!71-1?!C'!=-1(20+.0)5!)4!./-!*-./)=!)4!(),,-(.05>!./-!=6.6!

4),,)<1!:-,)<?G!

!
9` !/..+1]dd(6.6,)>7-?:54?42d62;]d&9&"Ad(:""_&S99BS!2-.20-H-=!&A!a75-!9B9B?!



!

!

!

Si !

!

N0>72-!9?&B!F)25!+0.(/!71-!05![-0(/6%1!g705.-.1!)++?AA8!)++?__8!65=!05!)+?!_&!5)?!9(

N0>72-!9?&B!6>605!1/)<1!P67+26.%1!()*+,-.-!1(6,-!4)2!./-!/)258!61!05!N0>72-!9?_8!:7.8!

42)*!./-!./02.--5!g705.-.1!)5,3!./)1-!+0.(/-1!71-=!:3![-0(/6!62-!1/)<5!05!:,6(;!

C>2)7+05>!.)>-./-2!-5/62*)50(!-g70H6,-5.1G?!U/-!7571-=!+0.(/-1!42)*!P67+26.%1!1(6,-!

62-!05!>2-3?!C'1!<-!1/6,,!1--!,6.-28!./-!2-*60505>!-,-H-5!g705.-.1!()5.605!6.!,-61.!)5-!

-D6*+,-!)4!6!.)+!K8!:7.!472./-2!656,3101!)4!./-1-!+0-(-1!=)-1!5).!>2-6.,3!6==!.)!./01!

(722-5.!=01(7110)5?G!U)!1/)<!/)<!0542-g7-5.,3![-0(/6!71-1!1)*-!+0.(/-18!</-2-!/-!71-1!

6!+0.(/!4-<-2!./65!.-5!.0*-18!./-!57*:-2!)4!71-1!01!1/)<5?!R)!6(2)11!S9!*)H-*-5.1!

./-2-!01!6!105>,-!*0==,-!K"dP!?!'==0.0)56,,38!./-!+0.(/-1!*62;-=!<0./!<!C6!,-11L./65!

10>5G!*6;-!7+!,-11!./65!)5-!+-2!(-5.!C0?-?!4-<-2!./65!9SB!)((722-5(-1G!)4!./-!.).6,?!!

!

N0>72-!9?&&!1/)<1!)5,3!./)1-!+0.(/-1!71-=!:3![-0(/68!:7.!5)<!)2=-2-=!:3!./-02!

42-g7-5(3!)4!71-8!*)1.!.)!,-61.?!

!

N0>72-!9?&&!U/-!+0.(/-1!05![-0(/6%1!g705.-.1!)++?AA8!)++?__!65=!)+?!_&!5)?!#8!)2=-2-=!:3!./-02!42-g7-5(3!)4!71-(

U/01!40>72-!1/)<1!./-!57*:-2!)4!)((722-5(-1!)4!-H-23!+0.(/8!65=!4)2!./-!*)1.!()**)5!

./-!+-2(-5.6>-!)4!./-!.).6,!./01!2-+2-1-5.1?!'1!<-!*0>/.!+-2/6+1!-D+-(.8!/0>/!K!01!71-=!

./-!*)1.!)4.-58!"8A#B!5).-1!)7.!)4!9S8&9B8!*6;05>!&_?9|!)4!./-!.).6,!C64.-2!2)75=05>G?!

U/-!+0.(/-1!)5!./-!7++-2!1.6H-8!0?-?!./-!+0.(/-1!)4!./-!/62*)50(!1-20-1!42)*!,)<!K!.)!

/0>/!M!+,71!40H-!1.)++-=!.)5-18!*6;-!7+!_`?#|!)4!./-!.).6,!5).-1!71-=?!Q5!./-!,)<-2!

4 3 1 3 2 2 1

10 8 3

?

From Reicha opp 88 opp99 and op.91 no.2

ÔÒ

&

< < < <

&
< < <

Ï Ï# Ï Ïb Ïn ú Ï# Ï# Ï Ï# Ï Ïb Ïn ú Ï# Ï Ï Ï# ú Ï# Ï Ïb Ïn ú Ï# Ïn Ï#

ú Ï Ï# ú Ï# Ï úb Ïn ú Ï# ú Ï# ú ú Ï# ú Ï# ú úb ún ú ú# ú ú# ú ú ú# ú

%

4,830

19.2

3,658

14.5

3,176

12.6

2,564

10.2

2,220

8.8

1,493

5.9

1,375

5.5

1,001

4.0

852

3.4

683

2.7

677

2.7

461

1.8

457

1.8

402

1.6

295

1.2

291

1.2

172 161 123 67 53 51 21 10 8 4 3 3 3 2 2 1 1

&

97.3%

(25,120 in total)

Reicha opp 88 opp99 and op.91 no.2 pitch order of frequency

?
&

&

2.7%

?
&

?
&

ú ú ú Ï Ï úb ú
ú ú Ï#

ú

ú Ï#
Ïn

ú

ú

Ï# Ï#
Ï Ï Ï#

Ï#

Ï#

Ï# ú

Ï Ï Ïn

úb

Ï# Ï Ï# Ï#



!

!

!

S`!

1.6H-8!./-!&`!,-61.L71-=!+0.(/-18!f71.!)H-2!/6,4!./-!57*:-2!)4!+0.(/-1!71-=8!2-+2-1-5.!

.)>-./-2!f71.!9?`|!)4!./-!.).6,!57*:-2!)4!5).-1? !

!

F)<!.)!75=-21.65=![-0(/6%1!+0.(/!71-k!^0==,-!'!65=!@#!C)5!./-!1.6H-G!62-!:)./!1.)++-=!

.)5-18!65=!3-.!62-!./-!4)72./!65=!404./!*)1.L42-g7-5.,3!71-=!+0.(/-18!26./-2!*)2-!)4.-5!

./65!./-!)+-5!O1!6:)H-!65=!:-,)<!./-*?!^0==,-!N " !01!71-=!&#!.0*-1!*)2-!42-g7-5.,3!

./65!./-!)5-!65!)(.6H-!/0>/-2!CiA#!71-1!6>6051.!S&G?!R)*-!+0.(/-18!4)2!-D6*+,-!,)<!

K"dP!8!62-!71-=!6,*)1.!H6501/05>,3!0542-g7-5.,3?!\5!46(.8!./01!K"8!6(.76,,3!6!P!8!65=!./-!

)5-!65!)(.6H-!/0>/-2!62-!:)./!42)*!./-!16*-!1),)!C1--! a,$B(#AU$0@%(,!5)?!9#"G8!65=!

,));05>!6/-6=8!./01!01!./-!)5,3!,)<!P!!\!4)75=!653</-2-!05!*3!1.7=38!65=!)5-!)4!)5,3!

.<)!*0==,-!P!1?!U/-!4)72!:)..)*!M1!6,,!()*-!42)*!6!105>,-!*)H-*-5.!./6.!71-1!./-!M!

(2));8!=-1+0.-8!6(()2=05>!.)!P67+26.8!./01!+0.(/!:-05>!6H60,6:,-!)5!6,,!./-!1),)!(2));18!

65=!./-2-!62-!5)!:)..)*!N"18!)2!653!)4!./-!)./-2!+0.(/-1!:-,)<!,)<!K!./6.!P67+26.!

6,,)<1!./-!1),)!(2));1?![-0(/6!6,1)!)*0.1!*)2-!)4!./-!1.)++-=!+0.(/-1!:-,)<!*0==,-!K!

./65!P67+26.!17>>-1.18!65=8!<0./!./-!-D(-+.0)5!)4!*0==,-!'!65=!@8!01!>-5-26,,3!

()51-2H6.0H-!<0./!1.)++-=!5).-18!7105>!./-*!0542-g7-5.,3?!

!

F-2-!./-58!05!6!*0(2)()1*8!01!./-!+2):,-*!)4!,-62505>!.)!75=-21.65=!/)<!.)!<20.-!4)2!./-!

/)25]!./-!()*+)1-2![-0(/6%1!<20.05>!01!*62;-=,3!=044-2-5.!42)*!./-!+,63-2!65=!./-)201.!

P67+26.%1!=-.60,-=!051.27(.0)51?!W));05>!./2)7>/!./-!/)25!+62.1!4)2!6,,!./-!g705.-.18!05!

./-!*6..-2!)4!+0.(/!(/)0(-8!054)2*6.0)5!\!*0>/.!/6H-!-D+-(.-=!.)!,-625!42)*!P67+26.8!

[-0(/6!01!26./-2!*)2-!()51-2H6.0H-!./65!P67+26.j!:7.!05!./-!<63!./6.!/-!71-1!./)1-!

+0.(/-18!6.!,-61.!05!1),)01.0(!65=!*-,)=0(!<20.05>8![-0(/6!01!26./-2!6=H-5.72)71?!

!

>"&($:#8&'7(

U/-2-!01!6,1)!./-!()510=-26.0)5!)4!./-!+-24)2*-2!4)2!</)*!\!6*!<20.05>?!\!6*!5).!<20.05>!

4)2!/01.)20(6,!+,63-218!:7.!26./-2!4)2!+,63-21!.)38!*)1.!)4!</)!050.06,,3!.2605-=!)5!./-!

*)=-25!H6,H-!/)25!65=!()5.057-!.)!+-24)2*!)5!0.!</-5!61;-=?!m/-2-61!+-24)2*-21!05!

./-!-62,3!&_./!(-5.723!*0>/.!/6H-!/6=!)5-!051.27*-5.!4)2!./-02!-5.02-!(62--218!6!+,63-2!)4!

/01.)20(6,!/)251!.)=63!*0>/.!+-24)2*!)5!*653!=044-2-5.!051.27*-5.1]!$:62)g7-%!C4)2!a?R?!

@6(/Gj!O5>,01/!:62)g7-!CF65=-,Gj!$(,6110(6,%8!+)110:,3!<0./!1-+626.-!051.27*-5.1!4)2!

F63=58!,6.-2LZ0-55-1-8!65=!N2-5(/!2-+-2.)02-j!-62,3!H6,H-L131.-*!CR(/7*655Gj!,6.-2!

M-2*65!)2!Z0-556!H6,H-L131.-*1!C^6/,-2Gj!+01.)5!H6,H-1!4)2!,6.-2!N2-5(/!)2!O5>,01/!

2-+-2.)02-!CP-:71138!O,>62G?!U/-3!/6H-!.)!=-(0=-!</-./-2!.)!71-!6!105>,-!*)7./+0-(-!4)2!



!

!

!

SA!

6,,!)4!./-1-!051.27*-5.18!*6;05>!./-!.26510.0)5!:-.<--5!-6(/!)4!./-*!65=!./-02!*)=-25!

051.27*-5.!61!-613!61!+)110:,-8!)2!.)!71-!6!=044-2-5.!C1)*-.0*-1!=01.05(.,3!1)G!/01.)20(6,!

=-10>5!4)2!-6(/!)5-?!U/-!1-+626.0)5!)4!./-!2),-1!)4!+,63-21!:-.<--5!/0>/!65=!,)<!

1+-(06,01.18!65=!./-!-D+-(.6.0)51!)4!./-!265>-!)4!5).-1!)5-!+,63-2!*0>/.!:-!2-g702-=!.)!

+,638!62-!*62;-=,3!=044-2-5.!5)<!.)!/01.)20(6,!+26(.0(-?!b-24)2*-21!62-!6,1)!+,6305>!<0./!

65=!<0./05!26./-2!=044-2-5.!+-24)2*65(-!+626=0>*1!./65!./-!)5-1!./6.!-D01.-=!</-5!./-!

H620)71!/01.)20(6,!.2-6.01-1!65=!*-./)=1!<-2-!<20..-5?!R)8!02)50(6,,3!4)2!*710(0651!

<)2;05>!05!./-!40-,=!)4!F01.)20(6,!b-24)2*65(-8!6!1.3,-!)4!+,6305>!./6.!<61!=-1(20:-=!05!

&A9B!*0>/.!5).!(722-5.,3!:-!()510=-2-=!6++2)+206.-!C:3!(),,-6>7-18!()5=7(.)218!)2!

,01.-5-21G!-H-5!04!0.!-D6(.,3!*6.(/-1!05!=6.-!65=!+,6(-!<0./!./-!2-+-2.)02-!:-05>!

+-24)2*-=?!!

!

5",(J0&..#(

\.!01!+-2/6+1!65!):H0)71!()5(,710)58!:7.!+-2/6+1!./-!:-1.!<63!.)!>605!6!+2)+-2!0510>/.!

05.)!Z0-55-1-!+26(.0(-!05!<20.05>!4)2!./-!56.726,!/)25!+5&A&B!01!.)!1.7=3!./-!/)25!+62.1!)4!

Z0-556!+5&A&B?!J105>!./01!*6.-206,!/61!./-!6==-=!6=H65.6>-!./6.!0.!01!./-!:6101!)4!./-!

2-+-2.)02-!./6.!*)1.!)4!71!1.7=3!65=!+,63!+2)4-110)56,,3]!./-!b6201065!)+-261!)4!./-!&A9B1!

./6.!P67+26.!<61!+2-+6205>!/01!1.7=-5.1!.)!+-24)2*!62-!5).!5)<!1)!+)+7,62!05!./-!()5(-2.!

/6,,!61!./-!<)2;1!)4!@--./)H-5!65=!^)T62.?!

!

K&%"3<(

^3!60*!01!.)!-1.6:,01/!</0(/!+0.(/-1!\!*638!)2!*63!5).!<20.-8!65=!/)<!./)1-!+0.(/-1!

*63!:-!6++2)6(/-=]!05!</6.!()5.-D.!./-3!*63!:-!7 1-=?!U)!=)!./01!\!/6H-!656,31-=!6!

1-,-(.0)5!)4!/)25!+62.18!42)*!1),)8!)2(/-1.26,8!(/6*:-2!65=!F62*)50-*710;!2-+-2.)02-18!

,62>-,3!6,2-6=3!;5)<5!.)!*-8!:7.!1)*-!)5!2-()**-5=6.0)5!42)*!/)25!+,63-21?! !

!

U/-!<)2;1!\!,));-=!6.!62-!,62>-,3!,0*0.-=!.)!M-2*65!65=!Z0-55-1-!2-+-2.)02-!<0./!

+2)*05-5.!/)25!<20.05>!05!./-!+-20)=!&`ABc&A9B?!m0./!H-23!,0*0.-=!-D(-+.0)51!\!/6H-!

5).!05(,7=-=!)2(/-1.26,!+62.1!61!./-3!62-!05!./-!*)1.!+62.!1-,4L-H0=-5.,3!()51-2H6.0H-!05!

1.3,-8!65=!./)1-!:3!@--./)H-5!65=!^)T62.!./6.!\!=0=!-D6*05-!()5402*!./01?!\!6,1)!=0=!5).!

05(,7=-!<05=!62265>-*-5.1!05!./01!656,3101!+/61-!.)!6H)0=!1;-<05>!./-!=6.6!:3!

05.2)=7(05>!+)110:,3!5)5L.3+0(6,!)2!-D.2-*-!716>-?!\!6,1)!=0=!5).!05(,7=-!<)2;1!<20..-5!

:3!/)25!+,63-21!61!./-3!*0>/.!=-,0:-26.-,3!=01+,63!H02.7)10.3!65=!5)H-,.3?!



!

!

!

S_!

!

m/-2-!+)110:,-!\!/6H-!71-=!-62,3!-=0.0)51!.)!:-1.!-D6*05-!6(.76,!+26(.0(-!:3!/01.)20(6,!

+,63-21?!^)T62.%1!R-2-56=-!05!OL4,6.!n#`S!01!6!>))=!-D6*+,-]!@}2-52-0.-2%1!a*&(U&!

-=0.0)5!4)(71-1!1),-,3!)5!./-!()*+)1-2%1!*6571(20+.!61!6!1)72(-8!0>5)205>!.<)!H-23!

-62,3!-=0.0)51!./6.!+2-1-5.!6!57*:-2!)4!6,.-256.0H-8!,-11!-D.2-*-8!65=!62>76:,3!*)2-!

0=0)*6.0(!2-6=05>1?!\!17>>-1.!./6.!./-1-!62-!,0;-,3!.)!1.-*!42)*!+-24)2*-2L:61-=!1)72(-18!

</0(/!/6H-!:--5!(/65>-=!)2!-0@*):(48!+)110:,3!05!()517,.6.0)5!<0./!./-!()*+)1-2?!

^)2-)H-28!+5&A&B!n#`S!<61!.)&!+-24)2*-=!7105>!./-!()*+)1-2%1!*6571(20+.!1()2-8!:7.!

26./-2!<0./!./-1-!+205.-=!-=0.0)51?!

!

U/-!-D6*+,-1!62-!5).!-D/671.0H-?!U/-2-!62-!(-2.605,3!472./-2!1),)!65=!)2(/-1.26,!<)2;1!

./6.!=-*)51.26.-!+0.(/-1!65=!(02(7*1.65(-1!\!/6H-!5).!4)75=!/-2-8!:7.!./-!46(.!./6.!./-1-!

+0.(/-1!62-!5).!/-2-!+)110:,3!=-*)51.26.-1!05!0.1-,4!/)<!262-!./-!71-!)4!./-*!<61!65=!

<)7,=!:-?!N)2!-D6*+,-8!05!*3!1.7=3!,)<!O!)((721!).%D#05![0-1%1!R)56.-!)+?!#"!C+5&A&&G8!

6!<)2;!./6.!\!<61!=02-(.-=!.)<62=1!)5,3!g70.-!,6.-!05!*3!172H-305>?!R+)/2%1!Q(.-.!)+?!#9!

C+5&A&"G!4)2!(,6205-.8!9!/)251!65=!1.205>1!6,1)!=-*)51.26.-1!6!57*:-2!)4!750g7-!

-D6*+,-1!)4!+0.(/!716>-8!65=!05=--=!/)25!+,63-21!.-,,!*-!./6.!/01!/)25!<20.05>!C26./-2!

,0;-!/01!(,6205-.!<20.05>8!)5!</0(/8!1--!K/6+.-2!#G!01!5)5L.3+0(6,!65=!750=0)*6.0(?!@7.!

./01!+0-(-!01!)5!./-!4205>-1!)4!1.65=62=!2-+-2.)02-8!65=!01!.)!6!(-2.605!-D.-5.!1.7=0-=!:3!

+,63-218!./-2-:3!:-()*05>!+62.!)4!*)=-25!()**)5!+26(.0(-8!65=!4)2!./-1-!2-61)51!\!

/6H-!5).!-D(,7=-=!0.?!R0*0,62,38!\!=-(0=-=!g70.-!,6.-!.)!05(,7=-![-0(/6%1!g705.-.1!05!./-!

:)=3!)4!./-!1.7=3!:-(671-!6,./)7>/!./-3!<-2-!<20..-5!1+-(040(6,,3!4)2!P67+26.!05!b62018!

[-0(/6!<61!6!@)/-*065!<0./!./-!16*-!-62,3!-D+-20-5(-1!05!@)55!65=!Z0-556!61!/01!

420-5=!@--./)H-58!65=!./-!9"!g705.-.1!62-!6!2-*62;6:,-!:)=3!)4!75040-=!<20.05>!05!65!

6=H65(-=!1.3,-!+2)H0=05>!0*+)2.65.!-D6*+,-1!05!*653!*)2-!.)56,0.0-1!65=!

(02(7*1.65(-1!./65!<)7,=!)./-2<01-!:-!6H60,6:,-?!

!

U/-!47,,!,01.!)4!2-+-2.)02-!\!1.7=0-=!01!,01.-=!05!./-!@0:,0)>26+/38!:7.!05!1/)2.!()5101.1!)4!

()5(-2.65.-!<)2;1!:3!m-:-2!65=!K271-,,j! (/6*:-2!<)2;1!<0./!1.205>1!)2!+065)!:3!

^)T62.8!@--./)H-58!R+)/28![0-18!H)5!n2744.8!65=!P65T0j!)2(/-1.26,!<)2;1!:3!^)T62.8!

@--./)H-58!65=!@-2,0)Tj!65=!F62*)50-*710;!:3!@--./)H-58!n2)**-28!U20-:-51--8!

^)T62.8!65=!b,-3-,?!\!=0=!5).!05(,7=-!^)T62.%1!/)25!()5(-2.)1!61!+2-,0*05623!

-D6*056.0)5!1/)<-=!./-3!=7+,0(6.-!./-!+0.(/-1!05(,7=-=!05!)./-2!<)2;1?!

!
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*'&:0?0.#'8(7%9<8(

^3!4021.!.61;!<61!.)!-1.6:,01/!</0(/!62-!./-!+0.(/-1!<)2./!+721705>!472./-2?!N)2!*653!)4!

./-!<)2;1!\!/6H-!*3!)<5!+2-L-D01.05>!-=0.0)51!*6=-!<0./!./-!R0:-,071!5).6.0)5!

1)4.<62-8!:7.!</-2-!\!=)!5).!\!(2-6.-=!40,-1!()5101.05>!)4!)5,3!6!1.205>!)4!./-!+0.(/-18!

)*0..05>!653!2/3./*1?!!

!

N0>72-!9?&9!1/)<1!65!-D.26(.!)4!./-!26<!=6.6!4)2!n2)**-2%1!b62.0.6!)+?!i_?!Q5,3!./-!

+0.(/-1!62-!2-,-H65.!/-2-]!./-!2-1.1!62-!62:0.2623!65=!1-2H-!)5,3!61!2-4-2-5(-!+)05.1!:6(;!

.)!./-!)20>056,!+62.!1/)7,=!6==0.0)56,!1.7=3!:-!<62265.-=?!\!05(,7=-=!653!)20>056,!1,7218!

61!./-1-!62-!757176,!05!/)25!+62.1!65=!./-02!+2-1-5(-!*0>/.!:-()*-!10>5040(65.8!65=!

10*0,62,3!.20,,1!65=!)./-2!)256*-5.1?!\5!05+7..05>!./-!+0.(/-18!\!=0=!5).!2-+-6.!.0-=!5).-18!

65=!\!7176,,3!6::2-H06.-=!*7,.0+,-!2-+-6.1!)4!./-!16*-!+0.(/!61!)5-!05!4)72!)2!10D]!

2-+-6.-=!+0.(/-1!62-!.3+0(6,,3!./)1-!./6.!62-!6,2-6=3!./-!*)1.!+2-H6,-5.?!

!

N0>72-!9?&9!n2)**-2!b62.0.6!)+?!i_8!F)25!98!&1.!*H.?8!)+-505>j!65=!b0.(/!K)75.05>!40,-!-D.26(.!=-20H-=!42)*!0.!

!

N0>72-!9?&9!1/)<1!./-!)+-505>!)4!./-!/)25!9!+62.!4)2!n2)**-2%1!)+?!i_!b62.0.6!05!./-!

4021.!-=0.0)5!:3!;$B$,-.#4(#%O-0@*-0(*-(#+'-0-W/(!CZ0-5568!+5!A``8!&ABAG!65=!./-!
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R0:-,071!40,-!./6.!2-()2=1!0.1!=6.6]!/)25!9!01!./-!,)<-2!1.6H-8!65=!./-!4021.!5).-!)4!:?&__!01!

./-!4056,!5).-!)4!./-!4)72./!47,,!:62!)4!./-!)20>056,?!

!

I-D.8!4)2!-6(/!*)H-*-5.!65=!-6(/!/)25!+62.!\!71-=!R0:-,071%1!L-&+'#<)/.&(*!+,7>L05!.)!

2-.725!./-!57*:-2!)4!71-1!)4!-6(/!<20..-5!+0.(/?!!

!

!

N0>72-!9?&#!R(2--51/).!)4!./-!)7.+7.!42)*!./-!R0:-,071!L-&+'#<)/.&(*#+,7>L05!4)2!^)T62.!n"S9!&1.!*H.?!

!

\!./-5!-5.-2-=!./-!57*:-21!2-.725-=!42)*!L-&+'#<)/.&(*!05.)!./-!K)*.#L-&+'#T$&$#.6:!)4!

./-!OD(-,!1+2-6=1/--.(05(,7=-=!61!+62.!)4!./-!'++-5=0D?!

!

N0>72-!9?&"!R(2--51/).!)4!OD(-,!1+2-6=!1/--.!C-D.26(.G!1/)<05>!+0.(/!=6.6!4)2!^)T62.!n"S9!

U/01!*-./)=!g70(;,3!65=!(,-62,3!1/)<1!</0(/!+0.(/-1!62-!71-=8!</0(/!62-!71-=!)4.-58!

65=!</0(/!62-!5).!71-=!6.!6,,?!\5!6!57*:-2!)4!./-!*)2-!05.-2-1.05>8!H620-=!(61-18!\!(6220-=!



!

!

!

i9 !

)7.!472./-2!1.6.01.0(6,!656,3101!.)!=-.-2*05-!./-!2-,6.0H-!+)+7,620.3!)4!+0.(/-1!<0./05!6!

+62.8!:3!+,6(05>!+0.(/-1!05!265;05>!)2=-28!*)1.!42-g7-5.!.)!,-61.8!61!05!N0>72-!9?&&!6:)H-?!

U/01!472./-2!/0>/,0>/.1!</0(/!+0.(/-1!62-!+62.!)4!()**)5!716>-8!65=!</0(/!62-!

-D(-+.0)56,?!

!

L3?&($'&:0?0.#'8(20.<0.17(

m-:-2%1!<).+(*&-.)#)+?!"S!4)2!/)25!65=!)2(/-1.26!C()*+)1-=!&ABi8!2-H01-=!&A&SG!

$+2-1-5.1!+,63-21!<0./!-5)2*)71!(/6,,-5>-1%9A!65=!$01!2->62=-=!61!)5-!)4!./-!*)1.!

=0440(7,.!05!./-!</),-!/)25!2-+-2.)02-%?9_(\.!01!6,1)8!<0./!./-!+)110:,-!-D(-+.0)5!)4![):-2.!

R(/7*655%1!b).c(*&,&d+2#)+?!Ai!4)2!4)72!/)251!65=!)2(/-1.268!./-!:-1.L;5)<5!

()5(-2.65.-!<)2;!()*+)1-=!:-.<--5!./)1-!)4!^)T62.!05!./-!&`AB1!65=![0(/62=!

R.26711%1!4021.!()5(-2.)!)+?!&&!42)*!+5&AA#?!\.!01!6!105>,-!*)H-*-5.!<)2;!05!O8!65=!

<20..-5!4)2!/)25!05!O8!05!4)72!,05;-=!1-(.0)51]!6!1,)<!05.2)=7(.0)5!05!./-!*05)2j!6!./-*-!

65=!4)72!H6206.0)51j!6!/0>/,3!=26*6.0(!6(()*+650-=!(6=-5T68!05(,7=05>!65!61.)501/05>!

+6116>-!2-g70205>!./-!1),)01.!.)!+2)=7(-!(/)2=1j!65=!6!4056,8!H-23!H02.7)10(!+),)5601-?!

!

N0>72-!9?&S!m-:-2! <).+(*&-.)#)@5#Iej!F)25!05!O8!+0.(/-1!71-=8!<0./!./-!57*:-2!)4!)((722-5(-1!)4!-6(/!+0.(/(

N0>72-!9?&S!6>605!1/)<1!P67+26.%1!()*+,-.-!1(6,-8!<0./!:,6(;!5).-!/-6=1!4)2!./-!+0.(/-1!

./6.!m-:-2!71-=8(65=!>2-3!4)2!./)1-!./6.!/-!=0=!5).?!U/-!K)5(-2.05)!/61!6!H-23!<0=-!

265>-8!42)*!:)..)*!N" !.)!.)+!O8!:7.!6,2-6=3!42)*!./01!1(6,-!<-!(65!1--!./6.!m-:-2!<61!

g70.-!(62-47,!<0./!/01!(/)0(-!)4!+0.(/-1]!)5,3!6!105>,-!1-*0.)5-!-0./-2!10=-!)4!,)<!Mj!65=!

)./-2<01-!:-.<--5!,)<!M!65=!*0==,-!O!)5,3!,)<!@#!65=!*0==,-!P"dO!?!'5=!./-!57*:-2!

)4!71-1!4)2!+0.(/-1!)7.10=-!./-!/62*)50(!1-20-1!01!>-5-26,,3!H-23!,)<?!

!
9A!K62,!^6206!H)5!m-:-28!<).+(*&-.)#!@/,#Ie#")*#K)*.#$.4#!*+'(,&*$1#L-$.)#7(4/+&-).8!-=?!
P)*05;![6/*-2!C^750(/]!F-5,-8!9B&AG8!+2-46(-?!
9_!m-:-28!<).+(*&-.)1#F-5,-?=-!<-:+6>-8!2-.20-H-=!_!a7,3!9B9B?!

1 4 1 2 8 4 33 2 2 48 2

33 6 15 187 19 90 25 148 239 34 240 27 144 100 7 57 12 12 1 4 4 1 1

?

Weber Concertino op.45 hn in E; usage over Dauprat's scale
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&

&
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!

!

!
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!

N0>72-!9?&i!m-:-2! <).+(*&-.)#)@5#Iej!F)25!05!O8!+0.(/-1!)2=-2-=!:3!42-g7-5(3!)4!71-8!<0./!./-02!+-2(-5.6>-!)4!./-!
.).6,(

\5!!

N0>72-!9?&i!m-:-2%1!71-!)4!+0.(/!01!(,-62-2]!./-!&9!*)1.L71-=!+0.(/-1!()51.0.7.-!A_?`|!

)4!./-!5).-1!05!./-!K)5(-2.05)8!65=!()5101.!)4!./-!)+-5!.)5-1!42)*!,)<!M!.)!/0>/!M8!

)*0..05>!@!8!:7.!05(,7=05>!1.)++-=!@8!'8!65=!K"?!99!)7.!)4!#"!+0.(/-18!-H-23./05>!

4),,)<05>!./-!*0==,-!O!)5!./-!7++-2!1.6H-8!()51.0.7.-!)5,3!&B|!)4!./-!5).-1!m-:-2!

<2).-?!

!

@--./)H-5%1!R-D.-.!05!OL4,6.!)+?!A&:!4)2!9!/)251!65=!1.205>1!<61!4021.!+7:,01/-=!05!&A&B!

:3!I0;),671!R0*2)(;!C&`S&c&A#9G8!:7.!+2):6:,3!=6.-1!42)*!26./-2!-62,0-28!62)75=!&`_S?!

U/-!()*+)1-2!*605.605-=!6!(,)1-!2-,6.0)51/0+!<0./!R0*2)(;!65=!/01!:2)./-2!F-0520(/!

C&`S"c&A#_G!4),,)<05>!./-02!.0*-!.)>-./-2!05!./-!()72.!)2(/-1.26!05!@)558!</-2-!./-!

:2)./-21!<-2-!:)./!-*+,)3-=!61!/)25!+,63-21?!U/63-2!g7).-1!6!,-..-28!5)<!,)1.8!42)*!

I0;),671!.)!@--./)H-5!05!()55-(.0)5!<0./!)+?!A&:8!16305>!$./-!+7+0,!/6=!>0H-5!/01!

*61.-2!*653!6!/62=!57.!.)!(26(;%?#B!K-2.605,3!./-!<20.05>!./2)7>/)7.!./-!1-D.-.!01!

(/6,,-5>05>!4)2!:)./!+,63-218!65=!01!65!-D(-,,-5.!-D6*+,-!)4!./-!=044-2-5.!2),-1!65=!

6:0,0.0-1!)4!./-!4021.d/0>/!65=!1-()5=d,)<!+,63-21?!

!
#B!',-D65=-2!m/--,)(;!U/63-28! J'(#9-"(#)"#9/43-B#:$.#>((&'):(.#fZ)%5#FgRh8!2-H?!65=!-=?!
O,,0).!N)2:-1!Cb205(-.)58!Ia]!b205(-.)5!J50H-210.3!b2-118!&_i`G!2-.20-H-=!42)*!M))>,-!-:));1!
_!'7>?!9B9&8!H),?!&8!+?!&ii! C61!g7).-=!05!F7*+/20-18!A$*%D#K)*.8!A_8!65=!&&`!5?!9SG?!

% 15.9 15.8 12.4 9.8 9.5 6.6 6.0 3.8 3.2 2.3
2.2

1.8 1.7 1.3 1.0
0.5

0.5 0.4
0.3 0.1

&

Weber Concertino op.45 hn in E; pitches ranked, with %
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N0>72-!9?&`!@--./)H-5!R-D.-.!4)2!9!/)251!E!1.205>1!)+?!A&:j!F)251!&!E!9!05!OL4,6.8!+0.(/-1!71-=8!<0./!./-!57*:-2!)4!
)((722-5(-1!)4!-6(/!+0.(/ (

'>6058!N0>72-!9?&`!1/)<1!P67+26.%1!1(6,-8!<0./!./-!+0.(/-1!71-=!:3!@--./)H-5!1/)<5!05!

:,6(;8!<0./!./-!57*:-21!)4!71-1!)4!./-*!6:)H-!./-!1.6H-!4)2!./-!4021.!/)258!65=!:-,)<!4)2!

./-!1-()5=?!K)*+62-=!.)!m-:-28!@--./)H-5!71-=!6,,!./-!(/2)*6.0(!+0.(/-1!:-,)<!,)<!K8!

65=!,)<!N!61!<-,,!61!N"8!:7.!5).!./-!1-*0.)5-1!:-,)<!*0==,-!K!)2!O?!R-+626.05>!./-!

+,63-218!./-!4021.!+62.!=)-1!5).!>)!:-,)<!*0==,-!M8!65=!./-!1-()5=!=)-1!5).!>)!6:)H-!

/0>/!M?!U/-!,)<!+,63-2!71-1!./-!1.)++-=!+0.(/-1!:-.<--5!*0==,-!M!65=!/0>/!K!26./-2!

*)2-!)4.-5!./65!./-!/0>/!+,63-2?!!

!

N0>72-!9?&A!@--./)H-5!R-D.-.!4)2!9!/)251!E!1.205>1!)+?!A&:j!F)25!&!05!OL4,6.8!+0.(/-1!)2=-2-=!:3!42-g7-5(3!)4!71-8!
<0./!./-02!+-2(-5.6>-!)4!./-!.).6,(

W));05>!05!N0>72-!9?&A!6.!f71.!+,63-2!)5-8!./-!.-110.72-!)4!./01!+62.!01!26./-2!/0>/-2!./65!

./-!m-:-28!<0./!>-5-26,,3!>2-6.-2!71-!)4!./-!+0.(/-1!6:)H-!/0>/!'8!65=!2-,6.0H-,3!26./-2!

*)2-!71-1!)4!.)+!K?!U/018!65=!./-!,)<-1.!+0.(/!71-=!:-05>!*0==,-!M8!(,-62,3!*62;!./01!61!

6!+62.!4)2!6!+,63-2!</)!<61!6!+)*#$%&)?!A9?9|!)4!./-!5).-1!<20..-5!/-2-!()*-!42)*!f71.!

1-H-5!+0.(/-18!)4!</0(/!)5,3!)5-!01!5).!+62.!)4!./-!/62*)50(!1-20-18!6,./)7>/!0.!1/)7,=!:-!

5).-=!./6.!/0>/!N" !*63!:-!+,63-=!61!65!)+-5!5).-?!

!

N0>72-!9?&_!@--./)H-5!R-D.-.!4)2!9!/)251!E!1.205>1!)+?!A&:j!F)25!9!05!OL4,6.8!+0.(/-1!)2=-2-=!:3!42-g7-5(3!)4!71-8!
<0./!./-02!+-2(-5.6>-!)4!./-!.).6,(

2 2 2 2 2 5 2 2 41 6 51

87 20 11 187

23

5 94

18

25

7

128

33

233

142

4

15

104

191

21

30

60

148

26

102

7

51

11

175 11 46 4 25 16 2

?

Beethoven op.81b hn in Eb pitches over Dauprat

ÔÒ

&

&

Ï Ï# Ï Ïb Ïn ú Ï# Ï# Ï Ï# Ï Ïb Ïn ú Ï# Ï Ï Ï# ú Ï# Ï Ïb Ïn ú Ï# Ïn Ï#

ú Ï Ï# ú Ï# Ï úb Ïn ú Ï# ú Ï# ú ú Ï# ú Ï# ú úb ún ú ú# ú ú# ú ú ú# ú

% 18.4 16.8 14.2 13.7 9.8 4.9 4.4 3.1 2.9 2.4 2.2 1.7 1.5 1.4 1.1 0.7 0.4 0.2

&

Beethoven op.81b hn 1 in Eb pitch frequencies

ú ú ú ú ú Ï# ú
Ï Ï#

ú
ú Ï

ú
Ï# Ï#

úb
úb ú

% 20.4 16.4 11.2 9.1 8.3 7.6 5.2 4.5 3.6
2.3 2.2 1.8 1.0 0.6

0.5

0.4 0.2

&

Beethoven op.81b hn 2 in Eb pitch frequencies
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b,63-2!.<)!CN0>72-!9?&_G8!71-1!26./-2!*)2-!+0.(/-1!./65!+,63-2!)5-]!9`!6>6051.!&A?!F-2-8!

_B?A|!)4!./-!5).-1!()*-!42)*!-,-H-5!+0.(/-18!)4!</0(/!)5,3!.<)8!*0==,-!@!65=!'8!62-!

5).!+62.!)4!./-!/62*)50(!1-20-18!65=!)5,3!@!!01!)7.10=-!K!*6f)2?!

!

W));05>!5)<!6.!6!26./-2!,62>-2!=6.6!1-.8!656,3105>!505-!)4!n2)**-2%1!./02.--5!+62.0.618!

./-2-!62-!9i!*)H-*-5.1!./6.!71-!)5-!)4!./-!1),)!(2));18!P8!OL4,6.8!)2!N?!\!/6H-!,0*0.-=!

*31-,4!/-2-!.)!./-1-!*)H-*-5.1!61!./01!6,,)<1!*)2-!)4!6!,0;- L4)2L,0;-!()*+6201)5!<0./!

./-!m-:-2!65=!@--./)H-58!65=!./-!)./-2!+62.0.61!65=!./-!*)H-*-5.1!4)2!:611)!(2));1!=)!

5).!>2-6.,3!(/65>-!./-!=6.6?!

!

N0>72-!9?9B!n2)**-2]!+0.(/-1!71-=!05!./-!*)H-*-5.1!4)2!1),)!(2));1!42)*!505-!+62.0.618!65=!./-02!57*:-2!)4!
)((722-5(-1!

'>6058!N0>72-!9?9B!1/)<1!P67+26.%1!1(6,-8!<0./!n2)**-2%1!+0.(/-1!05!:,6(;8!<0./!./-!

57*:-21!)4!71-1!)4!./-*!6:)H-!./-!1.6H-!4)2!./-!4021.!/)258!65=!:-,)<!4)2!./-!1-()5=?!

K)*+62-=!.)!@--./)H-5!05!/01!1-D.-.8!n2)**-2%1!+0.(/!71-!<61!g70.-!10*0,62]!6,,!./-!

(/2)*6.0(!+0.(/-1!:-,)<!,)<!K8!)*0..05>!)5,3!:)..)*!Mj!:)./!,)<!N!65=!N " j!65=!</0,1.!

/-!6H)0=-=!*0==,-!P"dO!8!n2)**-2!=0=!71-!,)<!@#!g70.-!<0=-,3!c!05!46(.!/-!*6=-!g70.-!

6!4-6.72-!)4!0.!05!1),)1!4)2!/)25!9?!R.20;05>,38!n2)**-2!5-H-2!71-=!*0==,-!N?!U/-!105>,-!

.)+!@!!()*-1!42)*!6!+62.0(7,62,3!-44-(.0H-!1),)!C1--!K)*.#a,$B(#AU$0@%(,#5)?!A&G?!

N2)*!05.-256,!-H0=-5(-!./-!105>,-!*0==,-!K!65=!,)<!M!4)2!/)25!&!()7,=!:-!6!+205.05>!

-22)2!65=!1/)7,=!+-2/6+1!:-!65!)(.6H-!/0>/-2?!n2)**-2!71-=!./-!/0>/!2->01.-2!05!/01!

+62.1!4)2!/)25!&!*7(/!*)2-!1+6205>,3!./65!=)-1!@--./)H-58!65=!./-1-!+62.1!()7,=!:-!

=-1(20:-=!61!:-05>!<20..-5!4)2!6!+)*#C$,,(#+,63-2?!!

!

N0>72-!9?9&!n2)**-2]!505-!+62.0.618!*H.1?!4)2!F)25!&!05!P8!OL4,6.8!)2!N8!+0.(/-1!)2=-2-=!:3!42-g7-5(3!)4!71-8!<0./!
./-02!+-2(-5.6>-!)4!./-!.).6,!

2 2 2 2 19 2 8 713

1

126 1562

1

878

5

112

1

1773

455

16 158

17

53

25

138

114

972

1918

61

49

772

2065

17

236

86

1376

12

293

5

36

21

220 10 1 5

?

Krommer Partitas solo crooks over Dauprat

ÔÒ

&

&

Ï Ï# Ï Ïb Ïn ú Ï# Ï# Ï Ï# Ï Ïb Ïn ú Ï# Ï Ï Ï# ú Ï# Ï Ïb Ïn ú Ï# Ï Ï#

ú Ï Ï# ú Ï# Ï úb Ïn ú Ï# ú Ï# ú ú Ï# ú Ï# ú úb ún ú ú# ú ú# úú ú# ú

% 30.2 28.1 20.2 6.7 4.3 3.5 3.2 1.7 0.7 0.5 0.4 0.3 0.2 0.1
0.01

&

Krommer Partitas solo crooks hn 1 pitch frequencies

ú ú ú
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n2)**-2%1!+62.1!4)2!+,63-2!)5-!/6H-!6!5).0(-6:,3!,)<-2!.-110.726!./65!@--./)H-5%18!

1/)<5!:3!/0>/!M!:-05>!./-!1-H-5./!*)1.!+)+7,62!+0.(/!26./-2!./65!./-!1-()5=8!65=!

*0==,-!M!:-05>!./-!4)72./!*)1.!+)+7,62?!F)<-H-28!_i?9|!)4!./-!.).6,!5).-1!62-!./-!

1-H-5!*)1.L71-=!+0.(/-1!C65=!6!./02=!)4!./-1-!62-!./-!105>,-!+0.(/!PG8!&"|!*)2-!./65!

@--./)H-58!65=!n2)**-2%1!4021.!1.)++-=!+0.(/!01!P"dO!?!U/-!2-*60505>!.<-,H-!+0.(/-1!

6(()75.!4)2!,-11!./65!"|!)4!./-!5).-1?!!

!

N0>72-!9?99!n2)**-2]!505-!+62.0.618!*H.1?!4)2!F)25!9!05!P8!OL4,6.8!)2!N8!+0.(/-1!)2=-2-=!:3!42-g7-5(3!)4!71-8!<0./!
./-02!+-2(-5.6>-!)4!./-!.).6, !

n2)**-2%1!1-()5=!+62.1!6,1)!1--*!.)!10.!,)<-2!)5!./-!051.27*-5.!./65!@--./)H-5%18!:7.!

./6.!01!:-(671-!)4!/01!*7(/!*)2-!42-g7-5.!71-!)4!,)<!M!65=!*0==,-!K]!/-2-!AA?_|!)4!./-!

5).-1!71-=!()*-!42)*!f71.!10D!+0.(/-18!5)5-!)4!./-*!)7.10=-!./-!/62*) 50(!1-20-1?!&_!

+0.(/-1!6(()75.!4)2!&&|!)4!5).-1!<20..-5?!!

!

>3A#'<7(#.(9.<&'7%#.<0.1(

U/01!+2-,0*05623!1.7=3!6,,)<-=!*-!.)!:->05!.)!>605!65!0510>/.!05.)!./)1-!+0.(/-1!</0(/!

<-2-!.3+0(6,!05!1.65=62=!Z0-55-1-!(,6110(6,!+26(.0(-!c!6!.<)!)(.6H-!K!*6f)2!62+->>0)!

42)*!,)<!M8!+,71!*0==,-!P!)5!./-!4)72./!,05-8!65=!1.)++-=!'8!@8!65=!.)+L,05-!N!c!65=!

</0(/!<-2-!757176,]!-H-23./05>!-,1-8!./-!&B|?!U)!05H-1.0>6.-!472./-28!\!611-*:,-=!6!

(),,-(.0)5!)4!9"#!*710(6,!-D6*+,-1!./6.!+62.0(7,62,3!-*+,)3!./-1-!,-61.L71-=!+0.(/-1?!

U/01!(),,-(.0)5!01!()5.605-=!05!K)*.#a,$B(#AU$0@%(,!05!./-!'++-5=0D?!^3!60*!<61!5).!

f71.!.)!75=-21.65=!3'-+'#+0.(/-1!<-2-!71-=8!:7.!*)2-!0*+)2.65.,3!')3#./-3!<-2-!71-=8!

</6.!./-!+).&(U&#01!05!</0(/!6!>0H-5!+0.(/!01!$6,,)<-=%!05!/01.)20(6,!+26(.0(-?!

!

F6H05>!05+7.!./-!*710(6,!-D6*+,-1!05.)!R0:-,0718!\!()7,=!./-5!71-!0.1!6-.4#M-:(.#L-&+'#

+,7>05!.)!01),6.-!-H-23!)((722-5(-!)4!-H-23!+0.(/?!\!*6=-!65)./-2!1+2-6=1/--.!C./-!.6:!

K)*.#L-&+'#AU$0@%(,!05!./-!OD(-,!=6.6!40,-G!,01.05>!-6(/!71-!)4!-H-23!+0.(/!C-D(-+.!4)2!

./)1-!./6.!<-2-!H-23!42-g7-5.G8!6,)5>!<0./!./-!-D6*+,-!57*:-21!05!</0(/!./-3!6++-628!

65=!2-()2=05>!./-!+0.(/-1!./6.!+2-(-=-!65=!4),,)<!0.?!U/-!-D6*+,-!57*:-21!,01.-=!05!./-!

% 23.6 20.8 13.0 11.7 10.3
9.5

2.1 1.8 1.7 1.5 1.2 0.8 0.7 0.3 0.2

0.1
0.03

&

Krommer Partitas solo crooks hn 2 pitch frequencies
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1+2-6=1/--.!62-!-D/671.0H-!</-2-!6!+0.(/!01!75()**)5!:7.!62-!*)2-!2-+2-1-5.6.0H-!05!

./-!()**)5!(61-1!CK8!O8!M8!P!-.(?G?!\!6,1)!5).-=!./-!71-!)4!)256*-5.1j!</-./-2!6!+0.(/!

01!./-!4021.!)2!,61.!5).-!)4!6!+/261-j!65=!-D6*+,-1!)4!</-2-!6!+0.(/L716>-!01!1(6,0(8!)2!

1,722-=?!

!

N2)*!./01!1+2-6=1/--.!\!+2-+62-=!6!472./-2!R0:-,071!40,-8!</0(/!4)2*1!./-!:6101!)4!./-!

P.4(U#)"#K)*.#a,$B(#=4i$+(.+-(,?!U/01!1-2H-1!61!65!05=-D!)4!6,,!+0.(/-18!05(,7=05>!./)1-!

5-H-2!71-=8!65=!4)2!-6(/!1/)<1!6,,!./-!+0.(/-1!./6.!+2-(-=-!65=!4),,)<!0.!c!./-02!

$4i$+(.+-(,!c!65=!,01.1!:3!57*:-2!./-02!6++-6265(-1!05!./-!a,$B(#AU$0@%(,?!

!

^3!05.-5.0)5!4)2!./-!71-!)4!./01!05=-D!01!./6.!04!\!<65.!.)!<20.-8!4)2!-D6*+,-8!6!*0==,-!'!!

)5!./-!1.6H-8!\!(65!g70(;,3!()517,.!./-!05=-D8!65=!./-5!,));!6.!6(.76,!-D6*+,-1!65=!1--!05!

</6.!(02(7*1.65(-1!./01!+0.(/!<61!71-=!05!./-!-62,3L&_./!(-5.723?!\5!./01!(61-8!\!/6H-!

1)*-!""!-D6*+,-1!1/)<05>!*0==,-!'!!01!+2-(-=-=!:3!-0>/.!=044-2-5.!+0.(/-1!65=!

4),,)<-=!:3!505-?!@7.8!<0./!1)*-!0*+)2.65.!-D(-+.0)518!*0==,-!'!!1/)7,=!5)2*6,,3!:-!

6=f6(-5.!.)!6.!,-61.!)5-!M?!

!

\!4--,!0.!01!0*+)2.65.!.)!6,<631!2-4-2!.)!./-!-D6*+,-1!4)2!()5.-D.8!65=!5).!10*+,3!.)!71-!

./-!05=-D!6,)5-?!U/-2-!62-8!/)<-H-28!6!57*:-2!)4!=26<:6(;1!65=!,0*0.6.0)51!.)!./01!

6++2)6(/?!!

!

U)!2-0.-26.-]!./01!01!5).!65=!(655).!:-!6!()*+,-.-!172H-3!)4!6,,!*710(!<20..-5!4)2!56.726,!

/)25?!\!<0,,!/6H-!*011-=!1)*-!+)110:,3!0*+)2.65.!65=!)./-2<01-!750g7-!-D6*+,-1!)4!

+0.(/!71-8!:7.!\!./05;!*3!172H-3!01!<0=-!-5)7>/!./6.!653./05>!\!/6H-!*011-=!\!(65!

=01()75.!61!262-!-5)7>/!.)!:-!.))!462!)7.10=-!.3+0(6,!/01.)20(6,!+26(.0(-!.)!4)2*!+62.!)4!

*3!)<5!+26(.0(-?!U/01!172H-3!6,1)!>-5-26.-1!-5)7>/!-D6*+,-1!./6.!04!\!<65.!.)!<20.-!

1)*-./05>!4)2!</0(/!\!/6H-!5)!+2-(-=-5.8!\!(65!1.0,,!>67>-!/)<!0=0)*6.0(!0.!01!,0;-,3!.)!

:-?!

!

\!6*!5).!6..-*+.05>!.)!405=!./-!27,-1!)4!6!105>,-!()*+)1-28!:7.!26./-2!6!>-5-26,!H0-<!)4!6!

(-2.605!+)110:,-!1.3,-!)4!/)25!<20.05>?!U/-!16*-!2-1-62(/!6++2)6(/8!/)<-H-28!(65!:-!

71-=!.)!=-405-8!4)2!-D6*+,-8!@--./)H-5!)2!@26/*1%1!+26(.0(-8!</0(/!\!/6H-!6,2-6=3!

4)75=!H-23!71-47,!65=!054)2*05>!</-5!-=0.05>!)2!6..-*+.05>!()*+,-.0)51!)4!./-02!<)2;1?!

!



!

!

!

iA !

F)25!+62.1!62-8!6,*)1.!:3!=-4050.0)58!<20..-5!*)1.,3!05!K!*6f)2?!F01.)20(6,!()*+)1-21!)4!

-51-*:,-!*710(!.-5=-=!.)!2-1.!./-!/)251!05!=0440(7,.!.)56,0.0-18!)2!>0H-!./-*!)5,3!./)1-!

+0.(/-1!./6.!62-!2-6=0,3!6H60,6:,-?!U/01!*-651!*710(!4)2!./-!/)25!<20..-5!05!P!*6f)28!4)2!

-D6*+,-8!01!H-23!757176,8!)2!./6.!*710(!<20..-5!05!P!*6f)2!4)2!./-!/)25!.-5=1!.)!()5101.!

)5,3!)4!6!1.205>!)4!/0>/!P1?!K)75.-2!.)!./018!/)<-H-28!*710(!<20..-5!4)2!./-!(,6205-.8!/)25!

65=!:611))58!05!1),)!65=!05!-51-*:,-8!.-5=1!.)!:-!)5!./-!4,6.!10=-!)4!./-!/62*)50(!(02(,-8!

1)!./6.!./-2-!01!26./-2!*)2-!)4!0.!05!N!*6f)2!./65!05!M!*6f)2?!!

!

'!472./-2!,0*0.05>!46(.)2!01!./6.!+0.(/!(/)0(-!)5!./-!+6>-8!(-2.605,3!+)1.L&ABB8!<61!

05(2-6105>,3!=-.-2*05-=!:3!H)0(-L,-6=05>!65=!@$*&-0(.&)#26./-2!./65!:3!H-2.0(6,!

/62*)50(!+2)>2-110)51]!4,6..-5-=!+0.(/-1!46,,8!65=!1/62+-5-=!)5-1!201-?!^3!,01.!)4!

6=f6(-5(0-1!()7,=8!./-58!:-!1--5!61!*7(/!61!6!=02-(.)23!)4!./-!6,,)<-=!05.-2H6,1!05!

/62*)50(!*710(!(-5.2-=!)5!K!*6f)2!61!6!,01.!)4!./-!(6+6:0,0.0-1!)4!./-!/)25?!OD(-+.!./6.!

05!6,,!)4!*3!9"#!*710(6,!-D6*+,-1!./-2-!62-!)5,3!.<)!M!18!:)./!05!./-!/0>/!2->01.-2!)4!

./-!/)258!65=!:)./!+2-(-=-=!65=!4),,)<-=!:3!65!N?!@7.!./-2-!62-!*653!-D6*+,-1!)4!N"8!

65=!05!6,,!./2--!)(.6H-18!65=!./-1-!.-5=!.)!/6H-!6!M!-0./-2!:-4)2-!)2!64.-2!./-*8!5).!:)./?!

R0*0,62,38!</-2-61!O!!01!71-=!26./-2!4,-D0:,38!*0==,-!P" !018!<0./!6!105>,-!-D(-+.0)58!

6,<631!+2-(-=-=!65=!4),,)<-=!:3!O?!

!

+%(#0.E%(A"#%(839(<3;(0%E7(%"&(A#8(%"#%(839(<3(0%(

N2)*!6,,!./01!\!/6H-!:->75!.)!=26<!1)*-!>-5-26,016.0)51!./6.!*0>/.!:->05!.)!:-!

4)2*7,6.-=!61!27,-1?!!

!

U/-!4),,)<05>!01!./-!1(6,-!)4!+0.(/-1!./6.!\!/6H-!4)75=!05!*3!*710(6,!-D6*+,-1?!

!

N0>72-!9?9#!'5!):1-2H-=!1(6,-!4)2!./-!56.726,!/)258!05(,7=05>!6,,!-5/62*)50(!+0.(/-1!

\!/6H-!05(,7=-=!/-2-!6,,!5).6.-=!-5/62*)50(!+0.(/-1?!@26(;-.-=!5).-!/-6=1!1/)<!+0.(/-1!

./6.!62-!71-=!H-23!262-,3!65=!05!1.20(.!(02(7*1.65(-1?!U/01!-5.02-!1(6,-!(65!:-!+2)=7(-=!

)5,3!:3!65!-D(-+.0)56,!+,63-28!65=!)5,3!)5!./-!OL4,6.!)2!O!(2));1]!*)2-!.3+0(6,,38!./-!

?

Observed scale, all chromatics included. Bracketed notes have single examples, or limited circumstance

&

&

Ï# Ï Ïb Ïn Ïb Ïn ú Ïb Ï Ï Ï# ú Ïb Ïn Ï# Ï ú Ïb Ïn Ï# Ïb ún Ï Ï# ú

Ï# Ïb Ïn ú# úb Ïn ú Ï# Ïb ún Ï# Ïb ún ú Ï# Ïb ún Ï# Ïb ún úb ún ú ú ú ú



!

!

!

i_ !

1-+626.-!265>-1!4)2!/0>/!65=!,)<!+,63-218!65=!()510=-26.0)51!6:)7.!./-!265>-!)4!+0.(/-1!

6H60,6:,-!)5!-6(/!(2));!*71.!:-!2-*-*:-2-=? !

!

^01105>!42)*!./01!1(6,-!62-!4)72!+0.(/-1!c!,)<!P8!,)<!P"dO!8!.)+!K"dP!8!65=!.)+!P"dO!!

~!61!./-3!62-!5).!4)75=!653</-2-!05!./-!1.7=0-=!2-+-2.)02-?!CP67+26.!)*0.1!,)<!P!65=!

,)<!P" dO!8!:7.!/-!05(,7=-1!./-!/0>/-2!+0.(/-18!65=!()5.057-1!/01!1(6,-!(/2)*6.0(6,,3!7+!

61!/0>/!61!.)+!M8!65=!=)<5!4)2!65)./-2!)(.6H-?G!

!

'5)./-2!40H-!+0.(/-1!c!:)..)*!N"8!,)<!P!8!,)<!O8!,)<!'"8!65=!*0==,-!P!!c!62-!6,,!71-=!

)5,3!)5(-!)2!.<0(-8!)2!:3!6!105>,-!()*+)1-28!65=!./-02!-5/62*)50(1!-g70H6,-5.1!62-!

5-H-2!71-=8!*6;05>!0.!g7-1.0)56:,-!.)!</6.!-D.-5.!\!1/)7,=!05(,7=-!./-1-!+0.(/-1!61!+62.!

)4!*3!+26(.0(-?!\!<)7,=8!+-2/6+18!5--=!.)!:-!H-23!$()22-(.%!05!*3!71-!)4!./-1-!+0.(/-1!04!\!

<-2-!-H-2!.)!<20.-!./-*?!!

!

'5=!65)./-2!10D!+0.(/-1!c!:)..)*!M" 8!:)..)*!'" 8!,)<!M!8!,)<!M"8!*0==,-!M!8!65=!/0>/!

'" !c!62-!6,1)!5).!4)75=8!</0,1.!./-02!-5/62*)50(!-g70H6,-5.1!62-!71-=!2-,6.0H-,3!

42-g7-5.,3?!

!

U)+!O!65=!N!<-2-!71-=!)5,3!05!H-23!1+-(040(!10.76.0)518!+2):6:,3!:-(671-!./-3!62-!

-D.2-*-,3!=0440(7,.!.)!+2)=7(-?!!

!

U/-!,)<-1.!+0.(/-1!:-,)<!,)<!K8!-D(-+.!4)2!:)..)*!M!65=!@8!62-!71-=!)5,3!05!

=-1(-5=05>!(/2)*6.0(!)2!=06.)50(!1(6,-1!42)*!K?!

!

N0>72-!9?9#!1/)<1!S&!+0.(/-1!05!.).6,?!O6(/!+0.(/!*63!:-!6=f6(-5.!.)!7+!.)!SB!)./-2!

+0.(/-1!:-4)2-8!65=!SB!64.-28!*6;05>!6!*6D0*7*!)4!&BB!6=f6(-5(0-1?!Q4!./-!S&8!./-!

4),,)<05>!&9!()7,=!+-2/6+1!:-!()510=-2-=!,$"(#.)!<20.-!05!*)1.!(02(7*1.65(-18!61!./-3!

/6H-!./-!>2-6.-1.!57*:-2!)4!6=f6(-5(0-1?!

N0>72-!9?9"!U/- !&9!$:-1.L()55-(.-=%!+0.(/-1!



!

!

!

`B!

U/-1-!&9!()*+201-!./-!)+-5!/62*)50(1!7+!42)*!,)<!M!4)2!.<)!)(.6H-18!05(,7=05>!

*0==,-!@!!65=!/0>/!N8!<0./!6==0.0)56,,3!1.)++-=!*0==,-!'!65=!@#?!U/-!57*:-21!6:)H-!

./-!1.6H-!05!N0>72-!9?9"!1/)<!05!*3!-D6*+,-1!/)<!*653!6=f6(-5(0-1!-6(/!)4!./-1-!

+0.(/-1!/6H-!05!.).6,8!1)!/0>/!K8!./-!4021.!+0.(/8!01!6=f6(-5.!.)!"A!)./-2!+0.(/-18!)2!6,*)1.!

/6,4!./-!*6D0*7*!+)110:,-?!K!01!5).!./-!*)1.!()**)5!+0.(/8!./6.!01!*)2-!.3+0(6,,3!P8!

:7.!0.!01!71-=!05!./-!*)1.!4,-D0:,-!461/0)5]!0.!01!./-!$:-1.L()55-(.-=%?!U/-!57*:-21!:-,)<!

./-!1.6H-!1/)<!./-!57*:-2!)4!()55-(.0)51!<0./05!./01!1-.!)4!&9!+0.(/-1?!99!01!./-!

*6D0*7*!+)110:,-8!</0(/!/0>/!K8!65=!*0==,-!M!65=!'!/6H-8!1/)<05>!./6.!./-1-!*63!:-!

+,6(-=!6=f6(-5.!.)!653!)4!./-!)./-2!&&!164-!+0.(/-1?!N2)*!./-!=6.6!=-20H-=!42)*!*3!

-D6*+,-1!./-!)./-2!+0.(/-1!62-!)5,3!*62>056,,3!,-11!<-,,L()55-(.-=8!+-2/6+1!4)2!

/62*)50(!2-61)51!05!./-!(61-!)4!./-!N!65=!@!8!)2!:-(671-!)4!2->01.-2!05!./-!(61-!)4!,)<!

M?!'1!6!1/)2./65=8!./-2-4)2-8!0.!01!2-61)56:,-!.)!-D+-(.!./6.!653!1-g7-5(-!)4!./-1-!&9!

+0.(/-1!01!+)110:,-8!6,,)<05>!4)2!./-!4021.d1-()5=!/)25!2-1.20(.0)518!65=!0*+)2.65.,38!./6.!

./-!+,63-2!(65!/-62!65=!$+0.(/%!./-!5).-1!65=!05.-2H6,1!./6.!62-!2-g702-=?!U/-!+0.(/-1!./6.!

4),,)<!./-1-!&9!05!)2=-2!)4!$()55-(.-=5-11%!C*0==,-!O!8!/0>/!'8!*0==,-!N"8!-.(?8!

()5.05705>!.)!:)..)*!N" <0./!0.1!105>,-!()55-(.0)5!.)!:)..)*!MG!g70(;,3!1/)<!6!

2-=7(.0)5!05!./-!57*:-2!)4!):1-2H-=!6=f6(-5(0-18!</0(/!:-()*-!-0./-2!(-5.2-=!)5!6!

5622)<-2!+62.!)4!./-!</),-!265>-8!)2!62-!1+2-6=!)H-2!6!,-11!()/-10H-!(),,-(.0)5!)4!

=0H-21-!+0.(/-1?!U/01!*-651!./6.!./-!71-!)4!+0.(/-1!)7.10=-!./-!164-!&9!./-2-4)2-!5--=1!

(62-8!<0./!>2-6.-2!2-4-2-5(-!.)!./-!+0.(/!05=-D8!-D6*+,-1!65=!)./-2!27,-1?#&!

!

Q./-2!+)05.1!1+-(040(!.)!-6(/!+0.(/8!05(,7=05>!./-02!71-!4)2!)256*-5.6.0)58!)2!.)!1.62.!)2!

-5=!+/261-18!62-!05(,7=-=!05!./-!6=f6(-5(0-1!05=-D?!!

!

>3$(M;(3'(N3%(>3$(MG(

'1!^62.05!W6<2-5(-!1631!65=!=-*)51.26.-1!05!/01!H0=-)!)5!./-!/62*)50(!1-20-18!

$X/62*)50(Y!&S!01!6!=-6=!05!.75-!@!56.726,%?#9!^3!-D6*+,-1!65=!05=-D!1/)<!./6.!@!<61!

71-=!05!g70.-!6!<0=-!H620-.3!)4!<631!05!/01.)20(6,!2-+-2.)02-8!:7.!)5,3!61!+62.!)4!6!1(6,-!)2!

M!*6f)2!62+->>0)?!'5=!(2));!65=!+,63-2!2-g702-*-5.1!=0(.6.-!./6.!0.!1/)7,=!)5,3!:-!

!
#&!U/-!1+2-6=1/--.!.6:!K)*.#=%%#=4i$+(.+-(,8#6..-*+.1!.)!1/)<!-6(/!6,,!+0.(/-1%!
05.-2()55-(.0)518!65=!+-2/6+1!1/)<1!/)<!=0440(7,.!0.!01!.)!*6;-!>-5-26,016.0)51!05!./01!*6..-2?!
#9!^62.05!W6<2-5(-!4)2!./-!Q2(/-1.26!)4!./-!'>-!)4!O5,0>/.-5*-5.8!$U/-!F62*)50(!R-20-1]!
\,,71.26.-=!U/-)23!)4!^710(!•A%!XH0=-)Y8!€)7U7:-!C7+,)6=-=!&`!I)H?!9B9BG8!
/..+1]dd3)7.7?:-d•TH+"h0>H3<8!6((-11-=!&_!a7,3!9B9&8!g7).-!6.!_]"_?!



!

!

!

"#!

$%&'(!)*!+!,%$,-(*)'!./'0%+1%.)!2!)*/!3!4*516!7'!7'8*(6!),'!9+($'!*:!.*;'!!"#$%&''($

:%9.)!/1+8'9.!2!+(6!*(18!*(!),'!.*1*!*9!7+..*!09**<.=!

!

>,'9':*9'?!8'.!)*/!3@!75)!4%),!0+9'=!

!

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

A!:%(+1!/*%()!(*)!.*!:+9!)*50,'6!*(?!,*4!)*!0,**.'!4,%0,!09**<!)*!5.'!%(!+!0'9)+%(!

)*(+1%)8=!

!

! B+5/9+)C.!D'),*6@!E+9)!FFFGG! H'%0,+C.!I5%()').!
! .*1*!09**<.@!

#.)!'J+;/1' !
.*1*!09**<.@!
K(6!'J+;/1' !

+1)*!L!7+..*!09**<.! ! !

.*5(6%($!
)*(+1%)8!

09**<M.N! 49%))'(!
)*(+1%)8!

09**<.M.N! 49%))'(!
)*(+1%)8!

09**<.M.N!49%))'(!
)*(+1%)8!

09**<.M.N!49%))'(!
)*(+1%)8!

O!;+P*9! Q!L!R! R!L!Q! B!L!S!! 3!!L!R ! O! O! Q!L!R! R!L!Q!
0!;%(*9! S!! +! Q! $! A!!L!3 !! '!L!6 ! S!@!Q!L!R! +@!$!L!:!
0" !;%(*9! S! +! B!L!R ! 7!L!: "! 3!L!A ! 6!L!'! ! !
B!!;+P*9! ! ! S!! 3!! A!! Q! ! !
B!;+P*9! B!L!R! O!L!Q! S!L!Q! 3!!L!A ! A! Q! B! O!
6!;%(*9! Q! +! B@!S!!L!R ! 0@!7!L!$! O!L!3!! 6!L!'! B!L!Q! 0!L!+!
S!!;+P*9! S!! O! Q! 3!! A!!L!3 !! R!L!Q! S!! O!
' ! !;%(*9! ! ! S!! 0! ! ! ! !
S!;+P*9! S! O! B!L!R ! B!L!A ! A!L!3 ! R!L!Q! S! O!
'!;%(*9 ! B!L!R ! 6!L!+! Q!L!S! 7!L!0! O! ' ! S! 0!
Q!;+P*9! Q! O! B@!S!!L!R ! S!@!B!L!3!! 3!!L!O! R!L!Q! Q! O!
:!;%(*9! S!! 6! Q! 0! A!! +! Q! 0!
Q" !;+P*9! ! ! S! B! 3! R! ! !
:" !;%(*9! B!L!S! '!L!6 ! R! 7! A! +! ! !
R!;+P*9! R!L!B! O!L!Q! Q!L!S! B!L!S!! O! R! R!L!B! O!L!Q!
$!;%(*9! S!!L!Q! '!L!6 ! R! 0! 3!! +! R!L!S!! 0!L!'!
A!!;+P*9! S!! Q! Q! S!! A!! O! ! !
A!;+P*9! B!L!S! R!L!Q! R! B! A! O! S!L!B! Q!L!R!
+!;%(*9! Q!L!R! '!L!6 ! S!!L!B ! :"!L!$! O! +! B! $!
3!!;+P*9! S!!L!Q! R!L!Q! R! S!! 3!! O! S!!L!Q! R!L!Q!
7!!;%(*9! ! ! S!! $! A!! 6! ! !
3!;+P*9! S! R! B! A! 3! O! S!! R!
7!;%(*9! B!L!R! +!L!'! Q!L!S! :"!L!$! A! 6! S! $!

Q%$59'!K=KT!B+5/9+)U.!.5$$'.)%*(.!+(6!H'%0,+U.!5.'!*:!09**<!78!)*(+1%)8=!

Q%$59'!K=KT!.5;;+9%.'.!B+5/9+)C.!&'98!6')+%1'6!$5%6+(0'!%(!,%.!D'),*6@!+(6!H'%0,+C.!

+0)5+1!/9+0)%0'!+09*..!,%.!KV!4%(6!W5%()').=!>*!.+&'!./+0'!F!,+&'!*;%))'6!B+5/9+)C.!

.5$$'.)%*(.!:*9!),'!9+),'9!5(1%<'18!<'8.!*:!O"!+(6!R!!;+P*9@!+(6!B"@!R"@!+(6!A"!;%(*9=!

B+5/9+)C.!:%9.)!'J+;/1'!+11*4.!<'8!.%$(+)59'.!:*9!),'!,*9(!*:!(*!;*9'!),+(!*('!

!
GG!B+5/9+)!'6=!H*),@!VK#2VGK=!



!

!

!

`9 !

6((0=-5.6,j!/01!1-()5=!-D6*+,-!6,,)<1!.<)!)2!./2--!6((0=-5.6,1j!65=!./-5!/-!05(,7=-1!./-!

6,.)!65=!:611)!(2));1]!/01!17>>-1.0)51!4)2!K!65=!@L4,6.!(2));1!()7,=!-*+,)3!-0./-2!6,.)!

)2!:611)!(2));1?!R)8!4)2!-D6*+,-8!4)2!K!*6f)2!P67+26.!05!./-!4021.!051.65(-!2-()**-5=1!

/)25!05!N!)2!05!M8!</0(/!<0,,!*-65!./-!+,63-2!01!+,6305>!05!M!*6f)2!)2!05!N!2-1+-(.0H-,3j!

05!./-!1-()5=!051.65(-!/-!17>>-1.1!/)25!05!P!)2!05!OL4,6.8!>0H05>!*710(!05!@L4,6.!)2!05!Mj!

65=!04!./-!()*+)1-2!<65.1!.)!71-!65!6,.)!)2!:611)!(2));!P67+26.!17>>-1.1!/)25!05!K8!

,-6=05>!.)!6!+62.!05!K!*6f)2?![-0(/6!05!/01!g705.-.1!6=)+.1!P67+26.%1!4021.!17>>-1.0)5!65=!

71-1!:)./!/)25!05!N!65=!05!M?!

!

U/-!(/)0(-!)4!(2));!01!6,<631!6!()*+2)*01-?!'*)5>1.!)./-2!()510=-26.0)51!62-]!./-!

+205(0+6,!.)56,0.0-1!)4!./-!+0-(-8!</-2-!0.!1.62.1!65=!</-2-!0.!*)=7,6.-1!.)j!./-!(),)721!)4!

05=0H0=76,!+0.(/-1!./-!/)25!5--=1!.)!+2)=7(-8!=0(.6.-=!:3!./-02!=044-2-5.!/65=!+)10.0)51j!

65=!./-!<0=-!()5.261.1!05!)H-26,,!.0*:2-!=-.-2*05-=!:3!6,.)8!1),)8!)2!:611)!(2));1?!

!

[-0(/6%1!g705.-.1!)44-2!>))=!-D6*+,-1!:61-=!)5!.)56,0.3!(/)0(-?!N)2!*653!*)H-*-5.1!

/-!71-=!./-!(2));!)4!./-!.)50(]!P!4)2!P!*6f)28!OL4,6.!4)2!OL4,6.!*6f)28!N!4)2!N!*6f)2!-.(?!

@7.![-0(/6!<2).-!4)2!P67+26.!7105>!)5,3!./-!1),)!(2));18!1)!4)2!./)1-!.)56,0.0-1!./6.!

<)7,=!5)2*6,,3!2-g702-!6!:611)!(2));!/-!71-=!./-!(2));!-0./-2!6!4)72./!)4!404./!6:)H-!

./-!.)50(]!/)25!05!N!)2!M!4)2!K!*6f)28!05!OL4,6.!)2!N!4)2!@L4,6.!*6f)28!05!O!4)2!@!*6f)2?!'!

()*+)1-2%1!(/)0(-!</-5!<20.05>!05!6!*05)2!;-3!01!*)2-!()*+,0(6.-=]![-0(/6%1!

=-(010)51!<-2-!>)H-25-=!:3!./-!46(.!./6.!/-!)4.-5!1<0.(/-1!H-23!g70(;,3!:-.<--5!./-!

*05)2!65=!*6f)2!*)=-1!)4!./-!16*-!;-38!65=!1)!./-!/)25!/61!.)!:-!6:,-!.)!475(.0)5!<-,,!

05!:)./?!F-5(-8!4)2!6!*)H-*-5.!+2-=)*0565.,3!)5,3!05!K!*05)2!C)+?!_&!5)?!i8!4021.!

*)H-*-5.G8!/-!71-=!./-!OL4,6.!(2));8!.)!+7.!./-!/)25!05!'!*05)28!:7.!05!6!*)H-*-5.!./6.!

6,.-256.-1!:-.<--5!K!*05)2!65=!*6f)2!/-!(/)1-!-0./-2!./-!N!(2));!.)!>0H-!M!

*05)2d*6f)2!C)+?!_&!5)?!i8!,61.!*)H-*-5.G8!)2!./-!M!(2));!4)2!N!*05)2d*6f)2!C)+?!_&!

5)?!&8!4021.!*)H-*-5.G?!M-5-26,,38!<0./!-D(-+.0)51!C65=!N!*05)2!01!6!1+-(06,!(61-G8!

[-0(/6!=0=!5).!<20.-!4)2!./-!/)25!05!;-31!<0./!*)2-!./65!.<)!4,6.1!)2!)5-!1/62+?!

!

'1!1.6.-=!-62,0-28!0.!01!=0440(7,.!.)!:-!1+-(040(!)5!./-!-D6(.!/65=!+)10.0)5!4)2!-6(/!+0.(/8!

65=!./-2-4)2-!0.1!(),)728!:-(671-!./01!H620-1!:3!051.27*-5.8!65=!:3!+,63-2%1!/65=!10T-8!

.-(/50g7-!65=!62.01.0(!(/)0(-?!U/-!=->2--!)4!/65=!1.)++05>!4)2!6!+0.(/!6,1)!(/65>-1!

=-+-5=05>!)5!./-!(2));!:-05>!71-=8!65=!6,1)!)5!./-!/62*)50(!475(.0)5!)4!6!+0.(/?!

F)<-H-28!.)!>605!65!0*+2-110)5!)4!/)<!)+-5!)2!()H-2-=!./-!1)75=!)4!-6(/!+0.(/!*0>/.!



!

!

!
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:-8!N0>72-!9?9i!>0H-1!+)110:,-!/65=!+)10.0)51!4)2!./-!1(6,-!):1-2H-=!05!./-!-D6*+,-18!

=26<05>!)5!P67+26.%1!U6:,-!05!./-!^-./)=8#"!65=!F7*+/20-1?#S!@7.8!.)!2-+-6.!65!-62,0-2!

+)05.8!0.!01!+)110:,-8!+62.0(7,62,3!05!1)4.-2!=356*0(18!.)!/)*)>-501-!./-!1)75=!)4!./-!

1(6,-8!1*))./05>!)7.!./-!=044-2-5(-1!:-.<--5!)+-5!65=!1.)++-=!+0.(/-18!6,./)7>/!./01!

:-()*-1!*)2-!=0440(7,.!61!./-!=356*0(!05(2-61-18!1)!=044-2-5(-1!:-.<--5!1.)++-=!65=!

)+-5!.)5-1!:-()*-!*)2-!*62;-=!61!./-!/)25!01!+,63-=!*)2-!,)7=,3? (

!

!

N0>72-!9?9i! b)110:,-!/65=!+)10.0)51!4)2!./-!):1-2H-=!1(6,-8!:61-=!)5!P67+26.!65=!F7*+/20-1!

U/01!1/)<1!-6(/!=->2--!)4!./-!/62*)50(!1-20-1!C</0.-!5).-!/-6=G8!65=!./-!+0.(/-1!

):.605-=!:3!*650+7,6.05>!./6.!+0.(/?!U/-!:26(;-.-=!+0.(/-1!62-!H-23!262-!05!./-!656,31-=!

-D6*+,-18!-0./-2!:-(671-!./-3!62-!/62*)50(6,,3!757176,!)2!:-(671-!./-3!62-!H-23!

=0440(7,.!.)!+2)=7(-?!!!*-651!./-!5)2*6,!/65=!+)10.0)5!4)2!)+-5!+0.(/-1!)4!./-!/62*)50(!

1-20-1j!N!*-651!./-!+,63-2!()*+,-.-,3!2-*)H -1!./-02!/65=!42)*!./-!:-,,j!6!*-651!./-!

:-,,!01!47,,3!(,)1-=!<0./!./-!/65=j!‚8!ƒ8!65=!„!1/)<!05(2-6105>!=->2--1!)4!1.)++-=!

:-.<--5!!!65=!6?!',.-256.0H-!)+.0)51!62-!+,6(-=!)5-!6:)H-!65)./-2?!

!

!
#"!P67+2.!-=?![)./8!"i" c"iS?!
#S!F7*+/20-18!A$*%D#K)*.8!iB?!

¡

¢

&

O: open
F: fully stopped
W: wide open, hand out
!, ", #: degrees of stopped

Theoretical model for tone production, based on Dauprat and Humphries, observed pitches only
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'1!65!-D6*+,-8!./-!4021.!:62!1/)<1!,)<!K?!b0.(/-1!=)<5!.)!:)..)*!N" !(65!6,,!:-!

+2)=7(-=!:3!*6;05>!./-!K!05(2-6105>,3!4,6.!7105>!)5,3!./-!-*:)7(/72-8!/-5(-!./-1-!

()7,=!6,,!:-!+,63-=!)+-58!<0./)7.!*)H05>!./-!/65=8!6,./)7>/!:)..)*!'!65=!@ !!(65!6,1)!

:-!.75-=!7105>!./-!/65=!05!05(2-6105>!6*)75.1?!@)..)*!N" !01!6,1)!-0./-2!10*+,3!)+-58!

<0./!6!H-23!2-,6D-=!-*:)7(/72-8!)2!01!6!/65=L4,6..-5-=!:)..)*!M?!N),,)<05>!./-!K8!,)<!

P!!(65!:-!+2)=7(-=!:3!6!()*:056.0)5!)4!.6;05>!./-!/65=!()*+,-.-,3!)7.!)4!./-!:-,,8!

</0(/!2601-1!./-!+0.(/!6!,0..,-!65=!>0H-1!6!H-23!)+-5!1)75=8!65=!6,1)!260105>!./-!+0.(/!

472./-2!<0./!./-!-*:)7(/72-?!U/-!4),,)<05>!:62!1/)<1!./6.!./-!16*-!+0.(/8!P !8!(65!6,1)!

./-)2-.0(6,,3!:-!+2)=7(-=!:3!47,,3!(,)105>!./-!:-,,!</0,1.!$+,6305>%!6!,)<!M8!./71!4)2(05>!

=)<5!./-!+0.(/!:7.!2-17,.05>!05!6!H-23!*744,-=!1)75=?!!

!

\5!>-5-26,8!+0.(/-1!+2-(-=05>!./-!)+-5!/62*)50(1!05!N0>72-!9?9i!62-!+2)=7(-=!:3!(,)105>!

./-!:-,,!05!05(2-6105>!6*)75.18!65=!1)!./-!472./-2!42)*!./-!/62*)50(!./-3!62-!./-!*)2-!

1.)++-=8!()H-2-=8!)2!=-+-5=05>!)5!./-!=356*0(!*744,-=!)2!:7TT3!01!./-02!1)75=?!U/-!

+0.(/-1!4),,)<05>!./-!)+-5!/62*)50(!62-!)+-5!65=!:20>/.8!.-5=05>!.)<62=1!7517:.,-8!65=8!

:-(671-!./-!+,63-2!01!6..-*+.05>!.)!2601-!./-!+0.(/!)4!g70.-!6!1.6:,-!5).-8!+)110:,3!4,6.!05!

05.)56.0)5?!

!

U/-!40>72-!6,1)!0,,71.26.-1!./-!+2):,-*1!<0./!/0>/!N!65=!'!=01(711-=!5-62!./-!1.62.!)4!

./01!(/6+.-2]!:-(671-!)4!./-!.7505>!)4!/62*)50(!&&8!N#!01!.3+0(6,,3!+2)=7(-=!:3!/6,4L

1.)++05>8!,)<-205>!./-!+0.(/!)4!./-!)+-5!56.726,!/62*)50(!7105>!./-!/65=j!N"!(65!-0./-2!

:-!+,63-=!H-23!)+-5!65=!:20>/.!:3!260105>!./-!)+-5!/62*)50(!<0./!./-!-*:)7(/72-!65=!

.6;05>!./-!/65=!()*+,-.-,3!)7.!)4!./-!:-,, 8!)2!+,63-=!1,0>/.,3!1.)++-=!:3!:205>05>!=)<5!

./-!M!C/62*)50(!&9G!<0./!./-!/65=?!R0*0,62,3!'#8!42)*!/62*)50(!&#8!01!-0./-2!<0=-!

)+-58!)2!H-23!(,)1-=!65=!*744,-=8!:7.!05!+26(.0(-!5-0./-2!)4!./-1-!)+.0)51!01!0=-6,]!/0>/!

'!01!.2-6(/-2)71!.)!6..6(;8!65=!=0440(7,.!.)!+,63!05!.75-?!

!

+.(=3.=:9703.!!

U/-2-!62-!*653!6==0.0)56,!46(.)21!05H),H-=!05!<20.05>!4)2!./-!56.726,!/)25!./6.!0.!015%.!

+)110:,-!.)!()H-2!/-2-8!05(,7=05>]!./-!71-!)4!1,721!05!/)25!+62.18!</0(/!01!H-23!/6+/6T62=!

05!/01.)20(6,!1)72(-1j!./-!71-!)4!.<)!/)251!.)>-./-28!05!./-!16*-!(2));!)2!05!=044-2-5.!

)5-1j!./-!2-g702-*-5.1!4)2!:621!2-1.j!65=!/01.)20(6,!1()205>!+26(.0(-!05!()*:0505>!./-!

/)25!<0./!)./-2!051.27*-5.1?!@7.!\!<0,,!6==2-11!./-1-!61!2-g702-=!05!./-!(/6+.-21!)5!

62265>05>8!65=!05!./-!(20.0(6,!2-4,-(.0)51?!!
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!

\.!01!<)2./!6.!./01!+)05.8!./)7>/8!g7).05>!P)*50(/!6.!,-5>./]!

',,!051.27*-5.1!05!>-5-26,!6=*0.!./-!*-./)=0(6,!+2)(-11!)4!405>-205>8!05!</0(/!
./-!+)10.0)5!)4!./-!405>-218!)5(-!=-405-=!4)2!-6(/!5).-8!(65!6,<631!>0H-!6.!<0,,!
65=!05!65!05H6206:,-!<63!./-!1)75=!)4!./01!5).-?!@7.!./-!/)25!01!=-+20H-=!)4!./-1-!
6=H65.6>-1?!U/-!16*-!6++,0-1!.)!./-!/)25!61!.)!./-!H)0(-?!OH-23./05>!./6.!01!
+,63-=!)5!./01!051.27*-5.!*71.!/6H-!:--5!+2)=7(-=!05!6=H65(-!05!./-!
0*6>056.0)5j!65=!04!0.!/6++-51!./6.!./-!055-2!4--,05>!01!46,1-8!./-!()22-1+)5=05>!
1)75=!6,1)!:-()*-1!46,1-?!R05(-!./-2-!01!5)!*-./)=!4)2!.-6(/05>!/)<!.)!105>!05!
.75-8!./6.!018!/)<!.)!.-6(/!./-!H)0(-!.)!.6;-!)5!6!(-2.605!05.)56.0)58!)2!/)<!.)!46,,!
05!7501)5!<0./!./01!)2!./6.!5).-8!./-2-!01!5)!*-./)=!4)2!.-6(/05>!/)<!.)!+,63!./-!
/)25!05!.75-!XlY!./-!+7+0,!XlY!*71.8!:-4)2-!+,6(05>!/01!,0+1!)5!6!*)7./+0-(-8!
/6H-!6(g702-=!./2)7>/!./-!-D-2(01-!)4!1),4->>0)!./-!/6:0.!)4!()*+6205>!1)75=18!
*-617205>!05.-2H6,18!65=!>261+05>!05.)56.0)51?!\4!4)2!./-!)./-2!051.27*-5.1!./01!
+2-,0*05623!1.7=3!01!./-!*)1.!71-47,!)4!6,,8!4)2!./-!)5-!<-!62-!=-6,05>!<0./!0.!01!
05=01+-516:,-?#i !

!

\4!./-!+,63-2!(655).!05!./-02!/-6=!/-628!105>8!)2!+0.(/!./-!5).-!./-3!62-!6:)7.!.)!+,638!

-0./-2!:-(671-8!61!P)*50(/!16318!./-3!=)!5).!/6H-!./-!1;0,,!)2!-D+-20-5(-8!)2!:-(671-!

./-3!62-!:-05>!61;-=!.)!+,63!6!+0.(/!)2!05.-2H6,!./6.!*6;-1!5)!1-51-!.)!./-*8!./-2-!01!6!

>))=!(/65(-!./-3!<0,,!460,?!!

!

N)2!./-!/)258!()5.-D.!01!6,,?!

!
#i !P)*50(/8!;S&')4( 8!"!.2651?!P--+W?()*!65=!./-!67./)2?(
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*#'%(++,(5.(+.<&O(32(5<P#=&.=0&7F(3'(43'.(*0%="(Q7#1&(

!

\5(,7=-=!61!+62.!)4!./-!'++-5=0D!01!*3!P.4(U#)"!K)*.#a,$B(#=4i$+(.+-(,?!U/01!05=-D!

,01.18!4)2!-H-23!(/2)*6.0(!+0.(/]!!

¥! ./-!+0.(/8!05(,7=05>!-5/62*)50(1!

¥! :20-4!5).-1!)5!./-!+0.(/%1!71-!05!./-!K)*.#a,$B(#AU$0@%(,8!)2!$5)!-D6*+,-1%!04!0.!

=)-1!5).!6++-628!

¥! 4),,)<-=!:3!1.6H-1!./6.!1/)<!./-!+205(0+6,!+0.(/!61!6!</0.-!5).-!/-6=8!+2-(-=-=!

05!+0.(/!)2=-2!7105>!:,6(;!5).-!/-6=1!:3!6,,!./-!+0.(/-1!./6.!0**-=06.-,3!+2-(-=-!

0.!05!./-!-D6*+,-18!65=!4),,)<-=!:3!6,,!./)1-!./6.!4),,)<!0.8!05=-D05>!./-!

-D6*+,-1!05!K)*.#a,$B(!./6.!71-!./01!()*:056.0)5?!

¥! '!>0H-5!6=f6(-5(3!*0>/.!/6++-5!*)2-!./65!)5(- !05!65!-D6*+,-?!

¥! @26(;-.-=!5).-!/-6=1!1/)<!+0.(/-1!./6.!+2-(-=-!)2!4),,)<!./-!*605!+0.(/8!:7.!

<0./!6!,')*&!2-1.!:-.<--5!./-*8!7176,,3!<0./05!./-!16*-!+/261-!05!./-!*655-2!)4!

6!W/$,-\,&$++$&)!

¥! U5F#*-651!05!-D6*+,-!U8!/)25!Fj!D5F5H#*-651!05!-D6*+,-!D8!/)251!F#$.4#H!!

¥! (&+5!1/)<1!6!()**)5!6=f6(-5(3!

¥! 0$.D!1/)<1!65!6=f6(-5(3!.))!()**)5!.)!()**-5.!)5?!

!

43'.(Q7#1&(RO#?$:&7(

U/-!(),,-(.0)5!)4!-D6*+,-1!01!=26<5!42)*!./-!/)25!<20.05>!)4!57*-2)71!()*+)1-21!

+5&`ABc&A9B]!6!47,,!,01.!)4!()*+)1-218!<)2;18!65=!1)72(-1!(65!:-!4)75=!05!./-!

@0:,0)>26+/3?!U/-!)2=-205>!)4!./-!-D6*+,-1!01!6!,0..,-!/6+/6T62=!C./-!57*:-205>!/-2-8!

65=!05!./-!=4i$+(.+-(,#P.4(U, 62-!/65=L>-5-26.-=8!1)!0.!/615%.!:--5!+)110:,-!.)!2-H01-!./-!

)2=-205>G!:7.8!:2)6=,38!05=0H0=76,!()*+)1-2%1!65=!<)2;L.3+-1!62-!>2)7+-=!.)>-./-2]!

F62*)50-*710;!65=!(/6*:-2!*710(!:3!^)T62.8!@--./)H-58!65=!n2)**-2!C-D6*+,-1!

i9c&"SGj!m-:-2%1!<).+(*&-.)j!@--./)H-5!E!^)T62.!<)2;1!<0./!+065)j!K271-,,8!R+)/28!

b,-3-,j![0-18!P65T08!65=!=-!n2744.!1)56.61j!@-2,0)T8!65=![-0(/6%1!g705.-.1!42)*!-D6*+,-!

9&_!)5<62=1?!

!

m/-2-!+)110:,-8!-D6*+,-1!62-!.6;-5!42)*!-62,3!-=0.0)518!65=!\!/6H-!=7+,0(6.-=!./-02!

,63)7.8!+62.0(7,62,3!<0./!2-1+-(.!.)!./-!+,6(-*-5.!)4!=356*0(1!65=!62.0(7,6.0)5?!\!/6H-!
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6==-=!6!/65=47,!)4!:26(;-.-=!-=0.)206,!6((0=-5.6,1!</-2-!./-2-!01!1)*-!=)7:.!05!./-!

)20>056,?!

!

^7,.0+,-!-D6*+,-1!42)*!6!105>,-!+0-(-!4),,)<!)5-!65)./-2!05!)2=-2j!-6(/!+0-(-!1.62.1!

<0./!0.1!()*+)1-2!65=!.0.,-?!'1!<-,,!61!*)H-*-5.!.-*+)1!65=!.0*-!10>56.72-18!

*-.2)5)*-!*62;1!62-!05(,7=-=!</-2-!6+ +2)+206.-8!65=!6,1)!./-!;-3!)4!./-!*)H-*-5.!)2!

-D.26(.8!65=!./-!/)25!(2));!71-=?!@62!57*:-21!65=!2-/-6216,!*62;1!62-!05(,7=-=!</-2-!

./-3!-D01.!05!./-!)20>056,!-=0.0)5!.)!60=!05!,)(6.0)5!04!(2)11L2-4-2-5(05>!<0./!./-!)20>056,!

01!2-g702-=?!O6(/!-D6*+,-!01!57*:-2-=!65=!-5=1!<0./!6!=)7:,-!:62j!-D.26(.1!62-!,6:-,,-=!

<0./!&?!65=!9?!.)!1/)<!./-!+62.!g7).-=8!)2!<0./!5)./05>!04!42)*!6!1),)!+62.?!
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!

`A!

!"#$%&'()*%+,(-./*'%A"0="( <&?3.7%'#%&(7$&=020=(%3.#:0%0&7(B73?&%0?&7(6'0&2:8C(

!

K!*6f)2]! *6538!:7.!+62.0(7,62,3]!`8!9S8!#B!C:?&ic9&G8!#i8!#A448!i"8!i_8!`9c`"8!`AcAB8!

A"8!AS8!_&8!_"8!_`448!__8!&BS8!&B_8!&&#8!&&"8!&#"448!&"&448!&"9c&"S8!&"`8!

&S`8!&i#448!&ii8!&`A8!&`_8!&A&8!&A#c&A`8!&_i8!9&_8!99B8!9998!99#!!!

6!*05)2]! &#8!&"8!9`8!9A4448!9_8!&i"448!&`98!&_&44!

M!*6f)2]! &8!#8!"8!&ic&A8!9#8!#&448!#9448!##448!#S!C:?ABcG8!"S44!C:?#`c"9G8!A"!C:?_BcG8!

_`!C:?ScG8!&B&8!&#`8!&"9!C:?9&cG8!&iB448!&i`448!&A9!C:?i&cG8!&A`!C:?AicG8!

&_#448!9B_448!9&B8!99"44!4)2!6!,62>-!M` !62+->>0)8!9#S448!9#A448!9"9!

-!*05)2]! &#8!&B_!C:?AScG8!&9_448!&`B448!9#9!

N!*6f)2]! "&448!"9!C:?9&c9"G8!""448!i&8!&S"8!99`448!9#"448!9"#!

=!*05)2]! "9!C:?9Sc9A!65=!##cG8!_98!&Bi!C:?#ScG8!&S944!C&SAc&S_G!

P!*6f)2]! #B!C:?9"G8!"S!C:?"9cG8!&i9448!&iA8!&i_44!

:!*05)2]! C5)5-G!

@!!*6f)2]! "9!C:?9_c##G8!A&448!&SA!C:?iBci"G!

>!*05)2]! A&448!A9!C:?#ic""G8!A`8!&B98!&B"8!&"_!C:?&B_G8!&SB!C:?&#9G8!&SA448!&`&!

C:?#SicG8!&`i8!&AA8!99&448!9#i!

'!*6f)2]! C5)5-G!

4" *05)2]! C5)5-G!

O!!*6f)2]! &"i!C:?&&G8!&S9!C:?&iBc&i&G8!&iS8!&`&44!C:?#"Sc#S"G8!9BB8!9B"8!9Bi8!9&&8!

9&"!

(!*05)2]! #"8!#S!C:?`AcABG8!"A8!"_8!S&8!Si!C:?&_iG8!&&98!&9`!C:?iicG8!&#B8!&#98!&#S8!

&"#!C:?A&cG8!&"i448!&S&8!&S9!C:?&i"cG8!&Si!C:?#BBc#B#G8!&i&8!&`"8!&``8!

&_B8!&__8!9B`8!9&#448!99_8!9#B448!9#_8!9"&44!

O!*6f)2]! &_S!C:?&A9c"G!

(" !*05)2]! C5)5-G!

'!!*6f)2]! &S9!C:?&i9c#G8!&`#44!

4!*05)2]! #_8!&SS8!&iS!C:?A_G8!9B&!

!



! "#!

!"#$%&'()!(

(

*+(%"&(,-#'.+&%(/#+0(%"&(1#2233+4(%334(#(1.%(-#%&'5(

!

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

78*+.*/$9'/:$%&'()*#++)-+;<$

!

&'()!*'+,-./!01-2(3.)!45!,/+*-(*.!(3!*/.+-(36!(7(04+-(*!8/(-(36!90/!-'.!'()-0/(*+2! *2+/(3.-:!

+37!)04.!09!-'.!,/0*.))!;5!8'(*'!<!*+4.!-0!(-=!<-!()!30-:!70.)!30-!3..7!-0!;.:!+37!*+330-!

;.!+!*04,2.-.!'()-0/5!09!-'.!*2+/(3.-:!+2-'016'!(-!70.)!*03-+(3!+!*./-+(3!+4013-!09!7.-+(2!

-'+-!<!'+>.!90137!()!/.?1(/.7!-0!137./)-+37!'()-0/(*+2!,/+*-(*.=!

!

<3!)'0/-:!-'()!*'+,-./!8(22!.@,2+(3!-'.!*'+/+*-./()-(*)!09!-'.!*2+))(*+2!(3)-/14.3-:!+37!

8'./.!(-)!,/(3*(,+2!,/0;2.4) !+37!7(99(*12-(.)!2(.=!<-!8(22!30-!.@,2+(3!'08!-0!)02>.!-'.).!

,/0;2.4)!;.*+1).!-'.5!+/.!(3!2+/6.!,+/-! 13)02>+;2.!+37!+/.!+358+5!*.3-/+2!-0!-'.!

*'+/+*-./!09!-'.!(3)-/14.3-=!A+-'./:!-'/016'!+!*022.*-(03!09!.@+4,2.):!(-!8(22!

7.403)-/+-.!'08!-'.).!92+8)!*+3!;.*04.!+!9.+-1/.!09!-'.!;.)-!8/(-(36!90/!-'.!*2+/(3.-= !

!

6&7.+.%.3+2(

B3-(2!+-!2.+)-!CDCE:!-'.!40)-!,0,12+/!90/4!09!-'.!*2+/(3.-!'+7!9(>.!F.5)=G!H(>.!F.5)!()!-'.!

4(3(414!/.?1(/.7!-0!4+F.!+!*2+/(3.-!-'+-!()!91225!*'/04+-(*!0>./!(-)!8'02.!/+36.:!+37!

$9(>.IF.5!*2+/(3.-)!*+3!;.!,2+5.7!8(-'!,./9.*-!(3-03+-(03%=J!<3)-/14.3-)!8(-'!40/.!F.5)!

+28+5)!*0I.@()-.7!8(-'!-'.!9(>.IF.5!407.2:!;1-!+9-./!CDCE!4+F./)!40/.!09-.3!;.6+3!-0!

099./!(3)-/14.3-)!8(-'!+)!4+35!+)!-8.2>.!0/!-'(/-..3!F.5):!8'(*'!;.*+4.!,0,1 2+/!8(-'!

,/09.))(03+2!,2+5./)=K!L)!<!8(22!)'08:!-'.!90*1)!03!-'.!9(>.IF.5!*2+/(3.-!()!(4,0/-+3-!

)(3*.!+)!8.22!+)!90/4(36!-'.!;+)()!09!-.*'3(?1.!03!2+-./!F.5.7!(3)-/14.3-):!(-!)..4)!-0!

/.4+(3!-'.!407.2!-'+-!*04,0)./)!'+7!(3!4(37:!.>.3!(3!-'.!2+-./!,+/-!09!-'.!,./(07!8'.3!

-'./.!8+)!+3!(3*/.+).7!*'+3*.!-'.5!8./.!8/(-(36!90/!,./90/4./)!8'0!'+7!+!6/.+-./!

314;./!09!F.5)!03!-'.(/!(3)-/14.3-)=!

!
C!L3-035!M+5:!$&'.!N.*'+3(*)!09!O2+/(3.-!M2+5(36%:!(3!O02(3!P+8)03:!.7=:!!"#$='2>()0?#$
=.24'*).*$+.$+"#$=&'()*#+!QO+4;/(76.!O0/.!.;00F:!O+4;/(76.R!OBM:!GECCS:!CE"TCGG:!CGC=!
G!L2;./-!A=!A(*.:!!"#$=&'()*#+$)*$+"#$=&'--)%'&$9#().0!QU@90/7R!UBM:!GEEJS:!CJ=!
J!V/(*!W0.,/ (*':! !"#$=&'()*#+!QX.8!W+>.3R!Y+2.!B3(>./)(-5!M/.)):!GEEDS:!#C=!
K!A(*.: !=&'()*#+:!"Z=!



! DE!

!

H+(/25!-5,(*+225!09!-'.!,0,12+-(03!09!'()-0/(*+2!,2+5./)!(3!-'.!B[:!-'.!*2+/(3.--()-)!09!

\0@8007!]!\/+))$30/4+225!1).!(3)-/14.3-)!-'+-!+/.!*0,(.)!09!-'.!2.+7(36!^/.)7.3!

4+F./:!W.(3/(*'!_/.3)./!QC"ZKTCDCJS:!8(-'!.(6'-!0/!-.3!F.5):!;1-!+2)0!8'.3!+,,/0,/(+-.!

+2)0!1).)!+!9(>.IF.5!*0,5!+9-./!&'.070/!P0-`!QC"KZTC"#GSa!03.!09!-'.!2.+7(36!4+F./)!

+*-(>.!(3!b(.33+!+-!-'.!-(4.!09!N0`+/-=!

!

!

839(%"&(,-#'.+&%(

H0/!-'.!,1/,0).)!09!91/-'./!7()*1))(03:!'./.!+/.!-'.!/+36.!+37!/.6()-./)!09!-'.!*2+/(3.-R !

!

H(61/.!J=C!&'.!*2+/(3.-c)!/+36.!+37!/.6()-./)!

!

L2/.+75!;5!C"#E!-'.!*04,+))!09!-'.!*2+/(3.-!8+)!;.(36!6(>.3!+)!-'.!.?1(>+2.3-!09!

-07+5%)!$407./3%!(3)-/14.3-:!1,!+)!'(6'!+)!*dd:!+2-'016'!9(36./(36)!90/!-'.!9122!/+36.!

8./.!30-!,1;2()'.7!13-(2!CDEG=Z!L)!)'083!'./.:!-'.!*2+/(3.-%)!/+36.!()!*03>.3-(03+225!

7(>(7.7!(3-0!-'/..!/.6()-./):!1)1+225!*+22.7!%"'&32#'3:!%&'()*#+!0/!%&'().*:!+37!'&+)--)2.=!

&'.!30-.)!(3!-'.!1,,./!,+/-!09!-'.!*'+214.+1!/.6()-./!Q+37!)04.-(4.)!*03)(7./.7!+!

).,+/+-.!/.6()-./S!+/.!*+22.7!-'.!-'/0+-!30-.):!+2-'016'!-'./.!()!)04.!7()+6/..4.3-!03!

8'(*'!()!-'.!208.)-!-'/0+-!30-.R!90/!A(*.!(-!()! 9!ef" !90/!W0.,/(*'!(-!()!6efD!+37!)04.!0-'./!

8/(-./)!1).!9e=!<!*'00).!6e!+)!-'.!40/.!*0440325!1).7!2(4(-:!+37!;.*+1).!-'.!9(36./(36!

90/!6e!()!30-!1).7!+)!+3!0>./I;2083!30-.!(3!-'.!1,,./!/.6()-./=!&'.).!7(>()(03)!09!/.6()-./!

Q+/;(-/+/5!0/!30-S!+/.!(4,0/-+3-!8'.3!7()*1))(36!-'.!*2+/(3.-!+)!-'()!():!<!'+>.!90137:!'08!

,2+5./)!-'.4).2>.)!-'(3F!09!-'.(/!(3)-/14.3-)=!&'.!-./4)!-'.4).2>.)!+2)0!6 (>.!)04.!

(4,/.))(03!09!-'.!)0137!09!-'.).!/.6()-./):!+37!+2)0!'08!*04,0)./)!-/.+-!-'.!(3)-/14.3-= !!

!

!
a!N.2+3(.!M(770*F.:!$&'.070/!P0-`R!L!\(06/+,'(*+2!+37!U/6+30206(*+2!g-175%:!M'^!
7())./-+-(03:!B3(>./)(-5!09!V7(3;1/6':!GECC:!GKTGZ=!
Z!A(*.: !=&'()*#+:!DE=!
" !A(*.: !=&'()*#+:!CE=!
D!W0.,/(*' :!=&'()*#+:!@>((=!



! DC!

!

!

&'.!9(>.IF.5!*2+/(3.-!'+)!)(@!9(36./!'02.)!*0>./.7!;5!-'.!9(/)-!-'/..!9(36./)!09!.+*'!'+37:!

+!).>.3-'!'02.!90/!-'.!/(6'-!2(--2.!9(36./:!+37!+30-'./!90/!-'.!2.9-!-'14;=!&'.!9(>.!F.5)!+/. !

-'.!-'/0+-!LIF.5!90/!-'.!2.9-!9(/)-!9(36./f!-'.!/.6()-./!Q0/!),.+F./S!F.5!90/!-'.!2.9-!-'14;f!

-80!F.5)!90/!-'.!2.9-!2(--2.!9(36./:!03.!90/!.!+37!;e:!+37!-'.!0-'./!90/!9!!+37!*!df!+37!+!F.5!

90/!+"!+37!."d!90/!-'.!/(6'-!2(--2.!9(36./=!U325!-'.!Vh\!F.5!)-+37)!0,.3:!+37!)0!()!*20).7!

;5!7.,/.))(36!-'.!2.>./!0/!-01*'!09!-'.!F.5R!-'.!0-'./!901/!+22!)-+37!30/4+225!*20).7=!g0!

.>.3!(3!-'.!)(4,2.)-!)5)-.4!09!*2+/(3.-:!09!-'.!3(3.!7(6(-)!1).7!-0!,2+5!-'.!(3)-/14.3-!

H(61/.!J=G!H(>.I!+37!-.3IF.5.7!*2+/(3.-)R!9(36./!)(7.:!2.9-f!-'14;!)(7.:!/(6'-=!



! DG!

Q-'.!/(6'-!-'14;:!8'(*'!-+F.)!40)-!09!(-)!8.(6'-:!0**+)(03+225!*04.)!(3-0!1).R!40/.!

2+-./S:!9(>.!09!-'.4!+/.!/.?1(/.7!-0!70!701;2.!71-5!8(-'!'02.!+37!F.5=!!

!

L!1).912!/.)01/*.!90/!-'.!303I,2+5(36!*04,0)./!0/!+//+36./!-0!6+(3!+3!(7.+!09!8'+-!-'.!

,2+5./!'+)!-0!70!8(-'!-'.(/!9(36./):!+37!-'./.90/.!8'.-'./!+!*./- +(3!,+))+6.!4(6'-!;.!

7(99(*12-!0/!30-:!()!-0!*03)12-!+!9(36./(36!*'+/-=!H0/!-'.!*2+/(3.-!-'./.!+/.!.@-+3-!.@+4,2.)!

7+-(36!;+*F!-0!C"JG:!3(3.-..3!09!8'(*':!7+-(36!%@C"DETCDCZ:!+/.!90/!-'.!9(>.IF.5.7!

(3)-/14.3-=#!V+/25!9(36./(36!*'+/-)!+/.!7(99(*12-!-0!1).!+)!-'.5!-.37:!90/!.+*'!,(-*':!-0!

7.,(*-!-'.!)-+-.!09!-'.!(3)-/14.3-:!/+-'./!-'+3!8'+-!-'.!,2+5./!'+)!-0!70!8(-'!-'.(/!

9(36./)R!-'.!/.+7./!-5,(*+225!41)-!902208!+!2(3.!9/04!.+*'!F.5!+37!9(36./!'02.!03!+3!

.36/+>(36!09!-'.!(3)-/14.3-!+*/0))!-0!-'.!*'+/-!-0!.) -+;2()'!8'.-'./!-'+-!'02.!()!0,.3!0/!

*20).7:!+37!-'.3!80/F!01-!90/!-'.4).2>.)!8'+-!-0!70!8(-'!-'.(/!9(36./)=! !

!

&'.!902208(36!()!+!-/+3)*/(,-(03!09!+!*'+/-:!30-!(3*217.7!(3!A(*.:!,1;2()'.7!;5!-'.!9(/4!09!

g*'0--%):!%@C"#K=!

!

!
#!A(*.: !=&'()*#+:!+37!L2;./-!A=!A(*.:!$O2+/(3.-!H(36./(36!O'+/-):!C"JGTCDCZ%:!(3!A'&4)*$B.%)#+/$
C.3(*'&:$b02=!J"!QN+/*'!C#DKS:!CZTKC=!



! DJ!

! *'+214.+1! ! ! *2+/(3.-! ! ! +2-())(40!
.! !!&!iii!V!iii!H! ! ;e! g&!iii!V!iii!H! ! *! j ! g&!000!!!!000!

g&!0ii!V!iii !
9! !!&!iii!!!!iii!H! ! *d! g&!iii!!!!!iii!H! ! 7j ! g&!0ii!V!ii0!

g&!0ii!V!i0i!
g&!Li0!!!!000!
g&!L00!!!!000!

9!! !!&!iii!k!iii!H! ! *! d! g&!iii!k!iii!H! ! ."j! g&!0ii!!!!!i00!
g&!0ii!V!0i0!

6! !!&!iii!!!!!iii! ! 7d! g&!iii!!!!!iii! ! .j ! g&!0ii!!!!000!
g&!0ii!V!000!

6! ! !!&!iii!!!!!iii!;! ! ."d! g&!iii!!!!!iii!;! ! 9j! g&!ii0!!!!000!!
g&!ii0!V!i0i !

+! !!&!iii!!!!!ii0! ! .d! g&!iii!!!!!ii0! ! 9!j ! g&!i0i!!!!000!
; "! !!&!iii!!!!!i0i! ! 9d! g&!iii!!!!!i0i! ! 6j ! g&!i00!!!!000!
;! !!&!iii!!!!!i00!

!!&!iii!!!!!0ii!
! 9!d! g&!iii!!!!!0ii! ! 6! j ! '(6'./!,(-*'.)!

30-!6(>.3!
*e! !!&!iii!!!!!000! ! 6d! g&!iii!!!!!000! ! +j! !
*! e! !!&!ii0!!!!!ii0!

!!&!ii0!!!!!i00!
! 6! d! g&!ii0!!!!!i00!

g&!ii0!!!!!i0i!
! ;"j ! !

7e! !!&!ii0!!!!!000! ! +d! g&!ii0!!!!!000! ! ; j ! !
. "e! !!&!i0i!!!!!000! ! ; "d! g&!i0i!!!!!000! ! *dd! !
. e! !!&!i00!!!!!000! ! ; d! g&!i00!!!!!000! ! ! !
9e! !!&!0i0!!!!!000! ! *j ! g&!0i0!!!!!000! ! ! !
9!e! !!&!000!!!!!000!

!!0!ii0!!!!!000!
! ! ! ! ! !

6e! !!0!0i0!!!!!000! ! ! ! ! ! !
6! e! g&!000!!!!000!

!!&!L00!!!!000!
! ! ! ! ! !

+e! !!0!L00!!!!000! ! ! ! ! ! !
; "e! g0!L00!!!!000! ! ! ! ! ! !

H(61/.!J=J!&/+3)*/(,-(03!09!A'22#$0#$=&'()*#++#$*.@$DEF:!O'l`!\=g*'0--!m!N+(.3*.:!%@C"#K!

2.6.37R!
i!0! 9(36./!'02.!*20).7:!9(36./!'02.!0,.3!
g! /.6()-./!Q),.+F./S!F.5!
&! -'14;!'02.!
L! LIF.5!
V! Vh\IF.5!
k! H!hO!IF.5!
H! HhO!'02.!Q+!F.5!03!2+-./!407.2)S!
;! L"hV"IF.5!
!

P+(7!01-!2(F.!-'()!(-!()!.+)5!-0!)..!'08!-'.!*2+/(3.-!0>./;208)!+-!-'.!-8.29-'R!-'. !9(36./(36!

90/!;0--04!V!+37!208!\!+/.!-'.!)+4.:!8(-'!-'.!.@*.,-(03!09!-'.!/.6()-./!F.5!;.(36!0,.3!

90/!-'.!2+--./:!+37!-'()!()!;+)(*+225!-/1.!90/!+22!09!-'.!,(-*'.)!(3!-'.!*2+/(3.-!/.6()-./=!<-!()!

,./'+,)!+2)0!,0))(;2.!-0!;.6(3!-0!6.-!+3!(7.+!09!-'.!-.*'3(* +2!*'+22.36.)!09!-'.!9(>.I



! DK!

F.5.7!*2+/(3.-R!-'.!2(--2.I9(36./!)2(7.)!-'+-!'+>.!-0!'+,,.3!-0!40>.!9/04!;0--04!V!-0!H! :!

0/!9/04!*d!-0!."d:!0/!-'.!>+/(01)!*03-0/-(03)!+37!*04;(3+-(03)!09!-'.!2.9-!9(/)-!9(36./!+37!

-'14;!-'+-!'+>.!-0!60!03!(3!-'.!-'/0+-!/.6()-./= !

!

U-'./!4.*'+3(*+225!7(99(*12-!,+--./3)!(3>02>.!8'+-!+/.!*+22.7!-'.!%(.--!1)*?#()*?-$Q.=6=!

208!*!eS!8'./.!-'.!-'(/7!9(36./!09!-'.!2.9-!'+37!()!2(9-.7!;1-!9(36./)!9/04!-'.!/(6'-!'+37!

+/.!+2)0!1).7f!+37!1.(G$1)*?#()*?-$Q.=6=!208!\":!+37!."e!(3!-'.!*'+214.+1!/.6()-./S!8'./.!

-'.!4(772.!9(36./!09!.(-'./!'+37!()!2(9-.7=!Qg04.!8/(-./)!+37!,2+5./)!4+F.!30!7()-(3*-(03!

(3!-./4(302065!;.-8..3!*/0))!+37!90/F!9(36./(36)=S!<3!.+*'!*+).:!/.,.+-.7!;+*F!+37!90/-'!

,+--./3)!8(-'!-'.!,(-*'!+!).4(-03.!208./!Q.=6=!+!-0!; ":!*e!-0!7"eS!+/.!+8F8+/7!-0!,2+5!

;.*+1).!09!-'.!,/0;2.4)!+))0*(+-.7!8(-'!/.,.-(-(>.!40>.4.3-)!09!-'.!).*037!+37!-'(/7!

9(36./)R!(4+6(3.!03!+!,(+30!,2+5(36!+37!'027(36!+!_!8(-'!AWG!+37!+-!-'.!)+4.!-(4.!

-/(22(36!L!-0!\!8(-'!AWJ!+37!K=!\1-!-'.).!,+--./3)!+/.!+2)0!-0!+!*./-+(3!.@-.3-!+!

9137+4.3-+2!,+/-!09!8'+-!+!80078(37!,2+5./!()!/.?1(/.7!-0!70:!+37!)0!0325!;.*04.!+!

,/0;2.4!(3!.@-/.4.!*+).)=!!

!

n.!*+3!+2)0!)..!+2/.+75!-'+-!90/!+!9.8!,(-*'.):!208!\:!*!e:!9!e!.-*=:!-'.!g*'0--!*'+/-!6(>.)!

40/.!-'+3!03.!9(36./(36:!+37!7j!'+)!901/!+2-./3+-(>.)=!&'()!()!?1(-.!-5,(*+2!90/!*'+/-)!09!

-'()!,./(07!+):!;.*+1).!09!-'.!+*01)-(*)!09!-'.!*2+/(3.-:!-'./.!()!30!)(362.!9(36 ./(36!-'+-!

6(>.)!+!*2.+/!+37!(3I-13.!30-.!90/!-'.).!,(-*'.)=!

!

L)!M+5!)0!8037./91225!.@,/.)).)R!!

&'.!*2+/(3.-!+)!+3!()02+-.7!(3)-/14.3-!()!-'.0/.-(*+225!7.9(*(.3-!9/04!+3!
+*01)-(*+2!,0(3-!09!>(.8o!&'.!4+--./!()!+!;(-!-.*'3(*+2:!;1-!.)).3-(+225!(-!-1/3)!
01-!-'+-!-'./.!()!+!-/+7.I099!;.-8..3!.@*.22.3*.!09!)0137!+37!.@*.22.3*.!09!
(3-03+-(03=!<9!501!7.)(63!+!*2+/(3.-!-0!;.!8.22!(3!-13.!;.-8..3!-'.!/.6()-./):!;5!
9(772(36!8(-'!-'.!;0/.:!501!3.*.))+/(25!4+F.!-'.!(3)-/14.3-!2.))!/.)03+3-!+37!
/.),03)(>.=!H(772(36!8(-'!-'.!;0/.!()!3.*.))+/5!-0!4+F.!-'.!(3)-/14.3-! (3!-13.!
,+/-25!;.*+1).!-'.!*2+/(3.-!0>./;208)!+-!-'.!-8.29-':!+37!+3!.?1+2I-.4,./.7!
-8.29-'!()!)2(6'-25!7(99./.3-!9/04!+!3+-1/+2!-8.29-'f!;1-!40)-25!;.*+1).!-'.!
/.6()-./!F.5!0/!),.+F./!F.5!+2-./)!-'.!,(-*'.)!09!-'.!30-.)!09!-'.!1,,./!/.6()-./!-0!
+!>+/5(36!7.6/..:!)(3*.!(-!*+330-!;.!(3!-'.!*0//.*-!,0)(-(03!90/!+22!09!-'.4!
)(412-+3.01)25=!U3!40)-!*2+/(3.-)!(-!+2)0!'+)!-0!701;2.!+)!+!-03.'02.!90/!-'.!
-'/0+-!\I92+-=CE!

!

!
CE!M+5:!H#%"'*)%-:!(3!P+8)03:!.7=!='2>()0?#$=.24'*).* :!CGC=!



! Da!

N+35!09!-'.!9(36./(36)!90137!(3!*'+/-)!)(4,25!70!30-!80/F!+)!-'.5!)-+37=!P+8)03!

?10-.)!p0).,'(H/q'2(*'!Q%@CDCESR!

U8(36!-0!-'.!7(99./.3-!*03)-/1*-(03!+37!>+/(01)!4+33./)!09!;208(36!8(37!+37!
/..7!(3)-/14.3-):!-'./.!+/.!30!6.3./+225!+,,2(*+;2.!/12.)!09!9(36./(36=!L22!03.!
*+3!70!()!6(>.!-'.!1)1+2!9(36./(36)!+37!+!*/(-(?1.!03!.+*'!30-.:!+37:!+-!-'.!)+4.!
-(4.:!-0!(390/4!-'.!)-17.3-!09!-'.!>+/(01)!4+33./!(3!8'(*'!-'.!)+4.!30-.!*+3!;.!
9(36./.7:!(3!0/7./!-0!4+F.!-'.!7+/F!30-.)!;/(6'-./!+37!40/.!)030/01):!+37!-0!
(4,/0>.!-'.!;+7!03.)=!O03).?1.3-25:!03.!41)-!/.+225!)..!-0!(-!-'+-!.+*'!,2+5./!
.>02>.)!-'.!9(36./(36!90/!'(4).29=CC!

!

H0/!W0.,/(*'!$X0!r)-+37+/7s!9(36./(36!)5)-.4!90/!-'.!*2+/(3.-!.@()-.7!+-!-'()!-(4.o!

,2+5./)!-07+5!3..7!-0!;.!+)!(3>.3-(>.!+)!,2+5./)!(3!-'.!.(6'-..3-'!*.3-1/5!41)-!'+>.!

;..3=%CG!

!

V)).3-(+225:!-'.!9(36./(36)!03!g*'0--%)!*'+/-!+/.!-'.!+;)021-.!;+)(*:!+37!8(22!(3!+22!*+).)!

6(>.!.(-'./!+!*20)./!0/!40/.!7()-+3-!+,,/0@(4+-(03!09!+!6(>.3!,(-*'=!&'.!6(>.3!9(36./(36)!

+/.!1).912!-0!6+16.!-'.!-.*'3(*+2!7(99(*12-(.)!09!+!6(>.3!,+))+6.:!;1-!-0!+*'(.>.:!*2.+/!+37!

,./9.*-25!(3I-13.!30-.):!-'.!,2+5./:!7.,.37(36!03!-'.(/!(3)-/14.3-:!/..7!+37!401-',(.*.!

).-1,:!+37!-'.(/!,/.9.//.7!,2+5(36!)-52.:!8(22!+77(-(03+225!*20).!0/!0,.3!+35!314;./!09!

.@-/+!'02.)!+37!F.5)!91/-'./!7083!-'.!(3)-/14.3-!+8+5!9/04!-'.!208.)-!0,.3!'02.!09!+!

,(-*':!-'.!03.!-'/016'!8'(*'!-'.!,(-*'!)0137)=!M2+5./)!-5,(*+225!1).!-'.!-./4!5#*+)*?!90/!

-'()!,/+*-(*.:!+37!4+35!8(22!1).!)04.!90/4!09!>.3-(36!8(-'!+240)-!.>./5!,(-*'=!U3!-'.!

*2+))(*+2!*2+/(3.-:!90/!+240)-!.>./5!,(-*':!,2+5./)!8(22!'+>.!+!1)*?#()*?$1.($-.3*0!8'(*'!

8(22!;.!-'.!40)-!/.)03+3-!+37!(3I-13.:!;1-!(3>02>.!-'.!6/.+-.)-!314;./!09!9(36./):!+37!+!

1)*?#()*?$1.($-4##0$8'./.!-'.!,(-*'!8(22!;.!40/.!+,,/0@(4+-.!+37!-'.!)0137!,0))(;25!

/+-'./!41992.7:!;1-!-'+-!8(22!+2208!(3*/.+).7!921.3*5!(3!/+,(7!0/!*04,2(*+-.7!

,+))+6.80/F=!

!

g04.!,(-*'.)!+/.!40/.!/.2(+;2.!Q30-!>#++#(S!-'+3!0-'./)=!<3!6.3./+2:!+22!09!-'.!30-.)!09!-'.!

*2+/(3.-!/.6()-./!+/.:!8(-'!-'.!;+)(*!9(36./(36):!).*1/.:!*2.+/!09!-03.:!+37!/.2(+;25!(3!-13.:!

;.*+1).!-'()!()!1)1+225!-'.!/.6()-./!-'+-!-'.!(3)-/14.3-!4+F./!8(22!*'00).!-0!9+>01/! (3!

*03)-/1*-(03=!&'./.!()!+!8(7.!/+36.!09!+2-./3+-(>.!9(36./(36)!+>+(2+;2.!(3!-'.!+2-())(40!

/.6()-./!;.*+1).!09!-'.!(3'./.3-!92.@(;(2(-5!09!-'.!(3)-/14.3-=!n(-'!-'.!9(>. IF.5!*2+/(3.-:!

-'.!;(66.)-!,/0;2.4)!+/.!(3!-'.!*'+214.+1!/.6()-./:!+37!g*'0--:!(3!*0440 3!8(-'!40)-!

!
CC!O02(3!P+8)03:!!"#$I'(&/$=&' ()*#+:$'$9('%+)%'&$A3)0#!QO+4;/(76.R!OBM:!GEEES:!C=!
CG!W0.,/(*' :!=&'()*#+:!#C=!



! DZ!

,1;2()'./):!,/0>(7.)!+2-./3+-(>.)!90/!-'.!40)-!,/0;2.4+-(*!,(-*'.)=!\1-! 208!\#:!+37!*!e:!

."e:!9!e:!+37!6!e:!+37!-0!+!*./-+(3!.@-.3-!9e:!+/.!+22!+!,/0;2.4=!&'.).!,(-*'.)!+/.!8(-'!-'.!

;+)(*!9(36./(36)!;+/.25!.>.3!,/.).3-!+)!,(-*'.):!)04.!;.(36!40/.!-'+3!+!?1+/-./ I-03.!01-!

09!-13.:!+37!>./5!*0>./.7!0/!41992.7!(3!)0137=!P08!*!e!()!2(--2.!40/.!-'+3!+!)2(6'-25!92+-!

7e:!+37!09!g*'0--%)!-80!9(36./(36)!90/!208!\!03.!()!>./5!)'+/,!+37!03.!()!>./5!92+-:!+37!

+--.4,-(36!-0!*'+36.!-'.!-13(36!09!.(-'./!8(-'!03.)!-'/0+-!0/!.4;01*'1/.!*/.+-.)!+!>./5!

,00/!-(4;/.=!X03.!09!-'.!*'+/-)!(3!A(*.%)!)1/>.5 CJ!(3*217.!-'.!9(36./(36!-'+-!40)-!09!

-07+5%)!,2+5./)!1).!90/!\:!8'(*'!()!-0!0325!'+29!*0>./!-'.!'02.!90/!-'.!9(/)-!9(36./!09!-'.!

/(6'-!'+37!Q)0I*+22.7!'+29I'02(36S=!&'()!9(36./(36!(3-/071*.)!+!8'02.!3.8!2.>.2!09!

-.*'3(*+2!7(99(*12-5:!+37!8'(2)-!(-!70.)!30-!)0137!*2.+/25:!(-!*+3!+-!2.+)-!;.!-13.7!

+**1/+-.25=!

!

&'.!'()-0/(*+2!)021-(03!-0!;0-'!-'.!,00/!30-.)!(3!-'.!*'+214.+1!/.6()-./!+37!-'.!-.*'3(*+2!

7(99(*12-(.)!.2).8'./.!03!-'.!*2+/(3.-!8+)!-0!1).!-'.!(3)-/14.3-!(3!+!>./5!2(4(-.7!/+36.!09!

-03+2(-(.):!(3(-(+225!3.>./!.@*..7(36!F.5!)(63+-1/.)!8(-'!03.!)'+/,!0/!-80!92+-)=!N0`+/-:!

90/!(3)-+3*.:!3.>./!8/0-.!,+/-)!90/!-'.!*2+/(3.-!(3!_!4+t0/:!2+/6.25!)-(*F(36!-0!H!+37!O=!

&'()!()!-'.!/.+)03!-'+-!*2+/(3.-)!8./.!+>+(2+;2.!(3!+!8(7.!/+36.!09!-03+2(-(.):!)04.8'+-!

+F(3!-0!-'.!*/00F)!09!-'.!'0/3=!P.9u>/.!(3!CDEG!+7>0*+-.)!-'.!1).!09!*2+/(3.-)!Q0/!

+2-./3+-(>.!t0(3-)!-0!*'+36.!-'.!2.36-'!+37!-'./.;5!-'.!F.5!09!-'.!*2+/(3.-:!*+22.7!%.(-$0#$

(#%"'*?#S!(3!O:!\!3+-1/+2:!\I92+-:!+37!L:!+2-'016'!-0!+22!(3-.3-)!+37!,1/,0).)!-'.!\!

*2+/(3.-!()!308!30!2036./!+>+(2+;2.!+)!+3!0,-(03CK!+37!()!+358+5!1).7!(3!-03+2(-(.)!-'+-!

-'.!L!*2+/(3.-!*+3!*0>./!+240)-!+)!8.22=!

!

g0!-'.!9(>.IF.5!*2+/(3.-!'+)!+!314;./!09!,(-*'.)!-'+-!).-!*'+22.36.)!-0!-'.!,2+5./!+37!

*04,0)./!;.*+1).!09!-.*'3(?1.!0/!9(36./(36: !+37!+!91/-'./!).-!09!,(-*'.)!-'+-!+/.!

*'+/+*-./()-(*!;.*+1).!09!+*01)-(*!/.)-/(*-(03)=!

!

!
CJ!A(*.: !J)*?#()*?$="'(+-=!
CK!&'.!*2+/(3.-!(3!\! 8+)!1).7!;5!N0`+/-!(3! K0.2#*#.$+37!=.-L$1'*$+3++#:!+37!(3!)04.!H/.3*'!
0,./+-(*!+37!*'+4;./!/.,./-0(/.= !



! D"!

H(61/.!J=K!)'08)!4+/F.7!8(-'!)21/)!-'.!901/!,+(/)!09!,(-*'.)!-'+-!+/.!0,./+-.7!;5!-'.!

)+4.!2(--2.!9(36./:!;0--04!V!+37!H!:!H!+37!L"!.-*=:!+37!-'.(/!0>./;2083!.?1(>+2.3-)f!-'.!

-'/0+-!30-.)!6! e:!+e:!+37!;"ef!+37!-'.!)(@!,(-*'.)!8'(*'!)199./!,+/-(*12+/25!+*01)-(*+225=!<-!

()!30!*0(3*(7.3*.!-'+-!-'.!+77(-(03!09!F.5)!;.5037!-'.!)-+37+/7!9(>.!8+)!-0!-/5!+37!

(4,/0>.!-'.!)0137!+37!(3-03+-(03!09!-'.).!)(@!,(-*'.)=!

!

L**0/7(36!-0!P+8)03R!

\5!CDED!+3!+3035401)!8/(-./!(3!-'.!8&&?#2#)*#$23-)%'&)-%"#$M#)+3*?$8+)!
/.*044.37(36!+-!2.+)-!3(3.!F.5)!-0!+>0(7!)*+/*.25!1)+;2.!*'+214.+1!30-.):!
*(-(36!N0`+/-%)!O03*./-0!+)!.>(7.3*.=Ca!

!

W.!*03-(31.)R!

H/04!-'.!>+/(01)!.>(7.3*.:!(-!)..4)!-'+-!+!9(>.I!-0!.(6'-IF.5.7!*2+/(3.-!4(6'-!;.!
)1(-+;2.!90/!N0`+/-!8'./.+)!90/!n.;./!+!W.(3/(*'!_/.3)./!*0,5!8(-'!+-!2.+)-!- .3!
F.5)!*0127!;.!+,,/0,/(+-.= CZ!

!

V2).8'./.!'.!+/61.)R!

L3!.(6'-IF.5.7!*2+/(3.-!8(22!,2+5!921.3-25!(3!+22!-'.!-03+2(-(.)!*0440325!1).7!;5!
*04,0)./)!09!-'.!,./(07!1,!-0!CDJE:!+37!-'./.!/.4+(3)!+!7(2.44+!90/!8'+-!
/.,./-0/5!-0!+77!-'.).!-80!0/!-'/..!.@-/+!F.5)!-0!-'.!*2+))(*!9(>. IF.5!7.)(63o!
&'.!,/0>()(03!09!.@-/+!F.5)!3..7)!-0!;.!8.(6'.7!+6+(3)-!-'.!*'+/+*-./ ()-(*!>.(2.7!
-03.I?1+2(-5!,/071*.7!;5!*/0))I9(36./(36):!8'(*'!*+3!*03-/(;1-.!+!6/.+-!7.+2!-0!
-'.!41)(*+2!.@,/.))(03=C"!

!

!
Ca!P+8)03:!='2>()0?#$=.24'*).* :!CJ"=!V/(*!W0.,/(*':!$rA.6+/7(36!-'.!O2+/(3.-sR!L226.4.(3.!
41)(F+2()*'.!v.(-136:!CDED%:!(3!I'(&/$H3-)%!b02=!J":!30=!C!QH.;=!GEE#S:!D#T##!(7.3-(9(.)!-'.!
8/(-./! +)!O'/()-(+3!H/(.7/(*'!N(*'+.2()!QC""ETCDJKS=!
CZ!P+8)03:!='2>()0?#$=.24'*).* :!CJDT#=!
C"!P+8)03:!I' (&/$=&'()*#+:!Ga=!

H(61/.!J=K!&'.!*2+/(3.-c)!,/0;2.4+-(*!,(-*'.) !



! DD!

:.2%3'.,#-(;'#,%.,&(

!

!

H(61/.!J=a!N0`+/-!g./.3+7.!(3!V I92+-!Q+!ZS![J"aR!,(-*'.)!.4,205.7!(3!C)-!+37!G37!*2+/(3.-!,+/-)!

(

H(61/.!J=a()'08)!+22!-'.!,(-*'.)!1).7!(3!-'.!).@-.-!>./)(03!09!N0`+/-%)!g./.3+7.!(3!

VI92+-![J"a=!&'.!9(/)-!*2+/(3.-!,+/-!()!03!-'.!1,,./!)-+>.:!+37!-'.!).*037!03!-'.!208./=!

&'.!,(-*'.)!+/.!+//+36.7!(3!0/7./!09!-'.!9/.?1.3*5!8(-'!8'(*'!-'.5!+/.!.4,205.7:!40)-!

-0!2.+)-=!&'.!)4+22!30-.!'.+7)!+-!-'.!.37!09!-'.!).*037!)5)-.4!)'08!-'0).!,(- *'.)!8(-'(3!

-'.!*2+/(3.-%)!30/4+2!/+36.!-'+-!+/.!30-!1).7!+-!+22=!&'.!314;./)!+;0>.!.+*'!)-+>.!)'08!

-'.!314;./!09!-(4.)!.+*'!,(-*'!()!1).7:!+37!-'.!314;./)!;.208!.+*'!)-+>.!+/.!-'.!

,./*.3-+6.!09!-'.!-0-+2!-'+-!-'()!/.,/.).3-)= !

!

g0!'./.:!-'.!40)-!*04403!30-.!90/!*2+/(3.-!C!()! 9d:!8'(*'!()!1).7!JJD!-(4.):!8'(*'!()!

CJ=aw!09!-'.!-0-+2!30-.)!1).7=!

!

&'.!9(>.!40>.4.3-)!09![J"a:!%@C"DC:!+,,/0@(4+-.25!Ga!4(31-.)!09!41)(*!8(-'01-!-'.!

9(/)-!40>.4.3-!/.,.+-):!+/.!+22:!8(-'!-'.!.@*.,-(03!09!- '.!-80!;/(.9!-/(0):!8/(--.3!(3!H!

4+t0/!90/!-'.!*2+/(3.-)=!\.*+1).!09!-'.!7+-.:!(-!)..4)!/.+)03+;2.!-0!+))14.!N0`+/-!8+)!

8/(-(36!90/!-'.!9(>.IF.5!*2+/(3.-=!N0`+/-%)!1).!09!-'.!*2+/(3.-!(3![J"a!()!2+/6.25!

*03)()-.3-!8(-'!-'+-!(3!'()!0-'./!)1;)-+3-(+2!80/F)!1-(2(`(36!0;2(6+-0!*2+/(3.-):!(=.=!-'.!



! D#!

8(37!)./.3+7.)!(3!\I92+-![JZC!QC"DCSCD!+37!O!4(30/![JDD!Q90/!8'(*'!+!7.9(3(-(>.!7+-.!

'+)!5.-!-0!;.!.)-+;2()'.7Sf!-'.!x1(3-.-!90/!,(+30!+37!8(37):![KaG!QC"DKSf!+37!-'.!&/(0!

[K#D:!N#?#&-+'++!QC"DZS=!&'.!*2+/(3.-!?1(3-.-!+37!*03*./-0!+/.!(630/.7!'./.!+)!-'.5!8./.!

8/(--.3!90/!-'.!)0I*+22.7!;+)).-!*2+/(3.-:!+3!(3)-/14.3-!8(-'!+3!.@-.37.7!208!/.6()-./:!

+37!;.*+1).!(3!-'.!+;).3*.!09!-'.(/!0/(6(3+2!)01/*.)!8.!*+330-!;.!)1/.!'08!N0`+/-!

+*-1+225!8/0-.!90/!-'()!(3)-/14.3-=!

!

H0/!+!2+/6./:!+37!)2(6'-25!2+-./!).-!09!7+-+:!H(61/.!J=Z()'08)!-'.!)+4.!(390/4+-(03!90/!

3(3.!09!H/+3`![/044./%)!-'(/-..3!,+/-(-+)!Q0,,=Ka!30)=C:!G!+37!Jf!a"f!Z"f!"Cf!"Zf!"#f!

DJS=!&06.-'./!-'.).!3(3.!,(.*.)!2+)-!+,,/0@(4+-.25!-'/..!'01/) :!+37!-'.!JZ!40>.4.3-)!

+/.!2+/6.25!8/(--.3!(3!O!QCK!40>.4.3-)S:!H!QCGS:!0/!_!QZS!90/!-'.!*2+/(3.-:!;1-!-'./.!()!

+2)0!+!)(362.!40>.4.3-!(3!^:!+37!)(63(9(*+3-!,+/-)!09!40>.4.3-)!(3!V!4+t0/:!O!4(30/:!

^!4(30/!+37!V!4(30/=!

!

!

H(61/.!J=Z!M(-*'!1).!90/!*2+/(3.-)!(3!#![/044./! 9'(+)+'- !

!

!
CD!g..! A06./!W.225./:!$N0`+/-%)!r_/+3!M+/-(-+s!+37!-'.!)144./!09!C"DC%:!(3!I)?"+##*+"O=#*+3(/$
H3-)%!DhC:!QGECCS:!#JTCEa!90/!'()!*03>(3*(36!+/614.3-!09!-'()!7+-.!;+).7!03!-'.!4+31)*/(,-!09!
[ J"a!/. I1)(36!+!2.+9!*03-+(3(36!+!,/.2(4(3+/5!>./)(03!09!-'.!>+/(+-(03!40>.4.3-!9/04![ JZC=!



! #E!

[/044./%)!9(/)-!,2+5./!'+)!+!8(7./!/+36.!-'+3!(3!N0`+/-:!308!1)(36!.>./5!,(-* '!9/04!

;0--04!V!-0!'(6'!6j :!;1-!)-(22!8(-'!-'.!.@*.,-(03!09!;0--04!_! =!L37:!+)!8(-'![J"a:!-'.!

,(-*'.)!;.208!208!*e!+/.!1).7!+)!(39/.?1.3-25!+)!-'0).!(3!-'.!+2-())(40!/.6()-./=!&'.!

).*037!,2+5./!1).)!-'.!208.)-!,(-*'.)!8(-'!/+-'./!40/.!9/..704:!;1-!;0--04!H ! !+37!_!!

+/.!)-(22!/+/.:!+)!()!;",!,./'+,)!13.@,.*-.725!6(>.3![/044./%)!,/.9.//.7!-03+2(-(.)=!&'.).!

7+-+!9/04!-'.!M+/-(-+)!*0//.),037!8(-'!-'0).!9/04![/044./%)!*03*./-0! 0,=!JZ=!

!

<-!()!7(99(*12-!-0!)+5!90/!*./-+(3!'08!4+35!F.5)![/044./!4(6'-!'+>.!#P4#%+#0!'()!

*2+/(3.--()-)!-0!1).=!W.!6.3./+225!4+7.!'(6'!-.*'3(*+2!7.4+37)!09!+22!'()!,2+5./):!+37!'.!

)..4)!-0!'+>.!.@,.*-.7!Q+)!<!8(22!)'08!;.208S!'()!).*037!,2+5./!-0!'+>.!+!/.2(+;2.!+37!

(3!-13.!208!\#!+37!*!e:!)04.-(4.)!(3!0*-+>.)!8(-'!-'.!9(/)-!,2+5./!8'./.!-'. !0325!8+5!-0!

4+-*'!-'.!)0137!;.-8..3!-'.!-80!,+/-)!80127!;.!-0!1).!F.5.7! >./)(03)!09!-'0).!,(-*'.)=!

!

P00F(36!308!+-!)020!80/F)!8'./.!8.!*+3!;.!)1/.!90/!8'(*'!(3)-/14.3-)!-'.5!8./.!

8/(--.3:!H(61/.!J="()'08)!7+-+!90/!n.;./%)!O03*./-(30!(3!VI92+-!0,=!GZ:!+37!-80!

*03*./-0):!0,=!"J!(3!H!4(30/!+37!0,=!"K!(3!VI92+-!Q+22!CDCCSfC#!+37!H(61/.!J=D!)'08)!

\./3'+/7!W.3/(F!O/1).22%)!-'/..!*03*./-0):!(3!VI92+-!0,=!C!Q%@CDCCS:!(3!H!4(30/!0,=!a!

Q%@CDCDS:!+37!(3!\I92+-!0,=!CC!Q%@CDGDS=!^+-(36!90/!-'.!O/1).22!80/F)!()!'./.!;+).7!03!

7+-.)!09!,1;2(*+-(03:!+2208(36!90/!/.>()(03!09!-'.!80/F):!+2-'016'!0,=!CC!(3!,+/-(*12+/!

*0127!'+>.!;..3!*04,0).7!/+-'./!.+/2(./R!A(*.!?10-.)!^+'2)-/q4!)166.)-(36!CDE D:!CDCa:!

+37!CDE"!/.),.*-(>.25=GE!n.;./!8/0-.!90/!W.(3/(*'!\+./4+33:!8'0!,2+5.7!+!*2+/(3.-!

8(-'!-.3!F.5)=GC!O/1).22!8+)!8/(-(36!90/!'(4).29:!+37!(3!CDCC!'.!8+)!,/0;+;25!,2+5(36!+!

_/.3)./!\I92+-!8(-'!.2.>.3!F.5)!Q8(-'!+!%.(4$0#$(#%"'*?#!90/!L!8(-'!.(6'-!F.5)S!-'+-!

)-(22!.@()-)!(3!g-0*F'024=GG!O/1).22!+2)0!083.7!).>./+2!0-'./!(3)-/14.3-):!(3*217(36!

,./'+,)!-80!8(-'!+)!9.8!+)!9(>.!F.5)=!\0-'!O/1).22!+37!\+./4+33!'+7!)-17(.7!(3!\./2(3!

8(-'!H/+3`!&+1)*'=!

!

!
C#!A(*.: !=&'()*#+:!C"G=!
GE!A(*.: !=&'()*#+:!Gaa!3=!C#D!
GC!A(*.: !=&'()*#+:!C"G:!+37!GaZ!3=!GCZ!
GG!A(*.: !=&'()*#+:!CZ":!+37!Gaa!33=!C#K:!C#Z:!+37!C#"!



! #C!

H(61/.!J=" !M(-*'!1).!(3!n.;./c)!*03*./-+3-.!8 0/F)!90/!*2+/(3.-!

!

H(61/.!J=D!M(-*'!1).!(3!O/1).22c)!*03*./-+3-.!80/F)!90/!*2+/(3.-!

!

n.;./!8/0-.!*'/04+-(*+225!1,!-0!'(6'! ;"j :!O/1).22!-0!6j=!U-'./8().!(-!()!,./'+,)!

30-(*.+;2.!'08!)(4(2+/!-'.!0/7./(36!09!-'.).!-80!).-)!09!7+-+!+/.!-'/016'!-'.(/!.3-(/.!

/+36.:!4+35!,(-*'.)!;.(36!8(-'(3!03.!0/!-80!,2+*.)!09!.+*'!0-'./!+*/0))!.+*' !

*04,0)./)%!)*+2.=!

!

&'.).!901/!9(61/.)!QJ=KTJ="S!)'08!7+-+!9/04!,(.*.)!*04,0).7!C"DCT%@CDCa!0/!2+-./:!+!

),+3!09!)04.!Ja!5.+/)!09!/+7(*+2!7.>.20,4.3-!09!-'.!*2+/(3.-:!;1-!200F(36!+-!-'.4!

-06.-'./!-'./.!+/.!)-/(F(36!)(4(2+/(-(.)!;.-8..3!-'.4=!&'.!40)-!9/.?1.3-25!1).7!,(-*'.)!

(3!+22!09!-'.!9(/)-!+37!)020!,+/-)!+/.!-'.!)(@!$8'(-.!30-.)%!*d!-0!+d!(3!-'.!*2+/(3.-!/.6()-./!

Q)..!H(61/.!J=CES=!!

!



! #G!

! *d! 7d! .d! 9d! 6d! +d! -0-+2!w!
N0`+/-![J"a!QC)-S! CJ=a! CE=#! #=Z! Z=K! #=E! D=K! a"=D!
[/044./!,+/-(-+)!QC)-S! CJ=G! CE=J! #=Z! D=#! D=a! D=E! aD=a!
\..-'0>.3!Z-.-!0,=!"C!QC)-S! "=Z! "=Z! CE=K! Ca="! CJ=Z! CC=#! ZZ=D!
P>\hO`./35!0,=!GE!QC)-S! "=G! a=#! Z=C! D=a! #! Z! KG="!
O+)-(2I\2+`.!Z-.-!QC)-S! "=#! D=C! CE=C! #=D! CG=G! CG="! ZE=D!
[/044./!*03*./-0 ! Z="! #=#! #="! CG=C! CG=K! CE=a! ZC=J!
n.;./! *03*./-0)!.-*=! #=#! #=G! D="! "=a! "=a! Z="! K#=a!
O/1).22!*03*./-0)! CE=E! #=#! D=G! D=G! D=C! Z="! aC=C!

H(61/.!J=#!M./*.3-+6.!1).!09!-'.!40)-!*04403!)(@!,(-*'.)!(3!).2.*-!*2+/(3.-!,+/-) !

H(61/.!J=#!)'08)!-'.!,./*.3-+6.!1)+6.!09!-'.!40)-!9/.?1.3-25!1).7!)(@!,(-*'.)!90/!-'.!

80/F)!(3!-'.!9(61/.)!+;0>.:!+37!+2)0!(3*217.)!-'.!7+-+!9/04!\..-'0>.3%)!g.@-.-!(3!VI92+-!

0,=!"C!Q%@C"#ZS:!O`./35%)!+//+36.4.3-!09!\..-'0>.3%)!g.,-.-!0,=!GE!QCDEaS:!-'.!g.@-.-!

X0=!C!Q(3!VI92+-S!;5!O+)-(2I\2+`.!Q,1;2()'.7!%@CDJGS:!+37![/044./%)!O03*./-0!(3!VI92+-!

0,=!JZ!Q%@CDEJS=!&'.!0/7./!09!-'.).!,(-*'.)!*'+36.)!7.,.37(36!03!-'.!-03+2(-(.)!09!-'.!

40>.4.3-)!(3*217.7!8(-'(3!.+*'!).-!09!7+-+:!;1-!-'()!'.@+*'0/7!-5,(*+225!4+F.)!1,!+-!

2.+)-!aEw!09!-'.!-0-+2!30-.)!1).7!8(-'(3!-'.!7+-+!).-!09!+!,(.*.!0/!*022.*-(03!09!,(.*.)=!

&'.!-0-+2!90/!-'.!O`./35!()!+!2(--2.!208./!-'+3!-'.!0-'./)!+)!-'()!,+/-!()!+3!+//+36.4.3-!

8(-'!+!)2(6'-25!'(6'./!-.))(-1/+!-'+-!,+/-(*12+/25!9.+-1/.)!*j:!8'(*'!131)1+225!()!-'.!-'(/7!

40)-!*04403!,(-*'=!

!

H(61/.!J=CE!&'.!+=!40)-!]!;=!2.+)-!9/.?1.3-25!1).7!,(-*'.)!(3!*2+))(*+2!*2+/(3.-!8/(-(36!

!

&'.!2.+)-!9/.?1.3-25!1).7!,(-*'.)!+/.!+!2(--2.!40/.!7(99(*12-!-0!3+//08!7083=!W08.>./:!

.@*217(36!+2-())(40!,(-*'.)!8'(*'!+/.!0;>(01)25!-4#%)'&:!-'.5!8(22!-5,(*+225!+22!;.!9/04!

-'.!*'+214.+1!/.6()-./R!.:!9:!9! :!6!:!;":!;#:!*! e:!."e:!9!e:!+37!-'/0+-!6!e!Q)..!H(61/.!J=CES=!!

!



! #J!

! . ! 9! 9! ! 6! ! ; "! ; #! *! e! . "e! 9! e! 6! e! -0-+2!w!
N0`+/-![ J"a!QC)-S! E! E! E! E! E=G! E! E! E=C! E=K! E=K! C=C!
QG37S! E! E! E! E! C! E! E=C! E=J! E=K! E="! G=a!
[/044./!,+/-(-+)!QC)-S! E=C! E=C! E! E! E! E=G! E! E! E=Z! E=G! C=G!
!QG37S! J=a! J! E=#! E=C! E=K! C=D! E=K! E=a! G=K! E=K! CJ=K!
\..-'0>.3!0,= !"C!QC)-S! E=J! E=K! E! E! E=G! E! E! E! E! E! E=#!
QG37S! E! E=C! E! E! C=J! C=K! E=C! E=G! E=Z! C="! a=K!
P>\hO`./35!0,=!GE!QC)-S! E=C! E="! E! E! E=#! C=C! E=K! E=D! E=Z! E=a! a=C!
QG37S! E=#! C="! E=G! E=J! K! C=C! E=a! G=#! E=Z! E=K! CG=Z!
O+)-(2I\2+`.!QC)-S! E=C! E=C! E! E! E! E=C! E! E! E! E! E=J!
QG37S! E=Z! E="! E! E=C! E=K! C=J! E=C! E=J! E=C! E=K! K=E!
[/044./!*03*./-0 ! E="! C=C! E=C! E! E=J! E=K! E! E! E=C! E! G="!
n.;./!*03*./-0)!.-*= ! E=D! C=C! E=K! E=J! E=Z! E=K! E=G! E=K! E=D! E=a! a=a!
O/1).22!*03*./-0)! E=Z! C=G! E=J! E=C! C! E=Z! E=J! E=J! E=K! E=G! a=E!

H(61/.!J=CC!M./*.3-+6.!09!1).!09!-'.!2.+)-!*04403!,(-*'.)!(3!).2.*-!*2+/(3.-!,+/-) !

H(61/.!J=CC!)'08)!-'.!7+-+!90/!-'.).!-.3!,(-*'.)!(3!-'.!)+4.!,(.*.)!+)!;.90/.:!;1-!+2)0!

(3*217(36!-'.!).*037!*2+/(3.-!,+/-)=!&'.).!-.3!,(-*'.)!-5,(*+225!4+F.!1,!aw!0/!2.))!09!

-'.!-0-+2!(3!+!,+/-=!U325![/044./%)!+37!O`./35%)!).*037!*2+/(3.-!,+/-)!)(63(9(*+3-25!

.@*..7!-'()!9(61/.:!-'.!90/4./!;.*+1 ).!09!'()!1).!09!;0--04!V!+37!H:!+37!+2)0!+!'(6'./I

-'+3I+>./+6.!1).!09!;#!+37!9!:!-'.!2+--./!;.*+1).!09!'()!40/.!9/.?1.3-!1).!09!9:!;":!+37!

."e:!+)!/.?1(/.7!;5!-'.!+//+36.4.3-=!!

!

&'.).!-.3!4+5!;.!)144+/(`.7!+)!-'.!2(--2.I9(36./!30-.):!;0-'!208!\)!Q3+-1/+2!+37!92+-S:!

+37!-'.!0-'./!*'/04+-(*)=!U/!+2-./3+-(>.25:!-'.!30-.)!(3!-'.!*'+214.+1!/.6()-./!8'(*'!+/.!

*.+!/.2+-(>.25!/+/.!+/.!_:!L:!+37!-'.!3+-1/+2)!*e!-0!+e=!

!

\0--04!V!+37!H!+/.!137./I1).7!,/0;+;25!;.*+1).!-'.).!+/.!-'.!-80!,(-*'.)!40)-!2(F.25!

-0!;.!/.)./>.7!-0!4+F.!+!9.+-1/.!8(-'(3:!0/!90/4!+!*2(4+@!09!+!,'/+).=!U325![/044./!

70.)!30-!+>0(7!V!+37!H:!+2-'016':!+)!<!8(22!)'08!;.208:!'()!1).!09!-'.).!,(-*'.)!()!>./5!

*'+/+*-./()-(*!09!'()!)-52.!+37!)0137=!

!

&'.!/.2+-(>.!+>0(7+3*.!09!208!\":!.),.*(+225!;5![/044./:!()!'+/7./!-0!.@,2+(3:!

,+/-(*12+/25!6(>.3!-'+-!)0!41*'!*2+/(3.-!41)(*!()!8/(--.3!(3!H!4+t0/:!+37!-'+-!-'.!)+4.!

9(36./(36!0>./I;2083!6(>.)!9d:!03.!09!-'.!)(@!40)-I1).7!,(-*'.)=!^.),(-.!-'.!9/.?1.3*5!

8(-'!8'(*'!-'.!-'/0+-!+37!'(6'./!\"!+/.!1).7:!-'.!137./I1).!09!-'.!208.)-!03.!()!

,/0;+;25!+!913*-(03!09!-'.!9+*-!-'+-!8/(-(36!90/!*2+/(3.-!(3!(-)!1,,./!/.6()-./!-.37)!-0!;.!

4.207(*!+37!)*+2(*:!;1-!(3!-'.!*'+214.+1!/.6()-./!(-!-.37)!-0!;.!40/.!'+/ 403(*:!*'0/7+2!

0/!+/,.66(0!;+).7=!&'./.90/.:!-'.!314;./!09!*(/*14)-+3*.)!(3!8'(*'!03.!80127!8/(-.!+!



! #K!

208!\"!+/.!2(4(-.7!+)!(-!()!0325!2(F.25!-0!;.!,/.).3-!+)!-'.!704(3+3-!).>.3-'!09!O:!+37!

,+--./3)!70!30-!-5,(*+225!(3*217.!-'.!).>.3-'!09!+!*'0/7!;.208!-'.!-03(*=!

!

L22!-'.!*04,0)./)!)-17(.7:!9/04!N0`+/-!-0!n.;./!+37!O/1).22: !+>0(7.7!9!:!6!:!;#:!*! e:!

."e:!9!e:!+37!-'/0+-!6!e=!\.*+1).!-'.!0>./;2083!>./)(03)!09!-'.).!,(-*'.) :!8(-'!.)).3-(+225!

-'.!)+4.!9(36./(36):!+/.!+22!?1(-.!*0440325!1).7!Q(=.=!*!d:!."d:!9!d:!6!d:!+37!;"d:!+22!(3!

-'.!*2+/(3.-!/.6()-./f!9! e!;.*04.)!+2-())(40!*! j !+37!6!e!70.)!30-!0>./;208S:!-'()!

/.)-/(*-(03!()!30-!+!-.*'3(?1.I;+).7!03.:!;1-!/+-'./!*039(/4)!-'+-!-'.).!,(-*'.)!8./.!

*03)(7./.7!-0!;.!+*01)-(*+225!,00/!0/!01-!09!-13.=!L37:!)(63(9(*+3-25:!.>.3!+)!-'.!1).!09!

*'/04+-(*!,(-*'.)!(3!0-'./!0*-+>.)!(3*/.+).7:! -'.!13*04403!,(-*'.)!*03-(31.7!-0!;.!

137./1).7!.>.3!+9-./!-'.!+77(-(03!09!-'.!.@-/+!F.5)!7.)(63.7!)02.25!-0!(4,/0>.!-'.!

,/071*-(03!09!-'.!8.+F!;#:!*!e:!."e:!9!e:!+37!6!e=!

!

H(>.IF.5!-.*'3(?1.!/.4+(3.7!-'.!704(3+3-!8+5!09!8/(-(36!13-(2!+-!2.+)-!-'.!.+/25!,+/-!09!

-'.!).*037!7.*+7.!09!-'.!CDEE)R!-'.!3.8!F.5)!8./.!30-!)..3!+)!)24(.5#2#*+-:!;1-!/+-'./!

1'%)&)+'+).*-!6(>(36!*2.+/./I)0137(36!+37!;.--./!(3I-13.!0,-(03):!;1-!;.*+1).!09!-'.!F.5)%!

20*+-(03):!+-!+!*0)-!09!-.*'3(*+2!9+*(2(-5=!&'.!0325!-'(36!-'+-!).-)!N0`+/-%)!8/(-(36:!

/.2+-(>.25!.+/25!(3!-'.!.@()-.3*.!09!-'.!9(>.IF.5!*2+/(3.-:!+,+/-!9/04!n.;./!+37!O/1).22%)!

8'0!4(6'-!*./-+(325!'+>.!.@,.*-.7!-.3!F .5):!()!'()!40/.!9/.?1.3-!*04,2.-.!+>0(7+3*.!09!

*./-+(3!,(-*'.):!+37!-'.!208!/.6()-./!(3!6.3./+2=!N0`+/-%)!,+/-)!*0127!,./'+,)!;.!

*'+/+*-./(`.7!+)!;.(36!8/(--.3!(3!-'.!/+36.!* e!-0!*j!8(-'!0**+)(03+2!.@-.3)(03)!(3-0!-'.!

208.)-!,(-*'.)=!n.;./!+37!O/1).22!.@-.37!-'.!*.(2'&$208.)-!30-.!7083!-0!6:!+37!.@-.37!

-'.!1,,./!4+@(414!-0!6j !0/!'(6'./=!

!

<#,=(%3(,3+%&>%(

L)!8(-'!45!7()*1))(03!09!-'.!'0/3:!'+>(36!(7.3-(9(.7!8'(*'!,(-*'.)!/.?1(/.!.@,20/+-(03:!

<!308!.@+4(3.!-'.4!(3!-'.!*03-.@-!09!'()-0/(*+2!1)+6.=!L)!,+/-!09!-'()!<!'+>.!7/+83!

-06.-'./!+!).-!09!314;./.7!41)(*+2!.@+4,2.):!*03-+(3.7!(3!-'.!9(2.!=&'()*#+$Q-'?#$

IP'24&#-:!8'(*'!*+3!;.!90137!(3!-'.!L,,.37(@!-0!-'()!)1;4())(03=!&'.!902208(36!

7()*1))(03!+37!-'.!.@+4,2.)!7/+8!03!+!/.,/.).3-+-(>.!>+/(.-5!09!*04,0)./)!+37!80/F):!

;1-!+)!-'.!1).!+37!/.,./-0(/.!09!-'.!*2+/(3.-!+/.!;0-'!8(7.!(3!-'.!,./(07!C"DETCDJE!<!

'+>.!;..3!).2.*-(>.!'./.:!+37!+)! 8(-'!-'.!'0/3:!-'./.!8(22!;.!(4,0/-+3-!.@+4,2.)!< !'+>.!

4()).7=!<!7/+8!2+/6.25!03!/.,./-0(/.!-'+-!8(22!;.!9+4(2(+/!-0!,2+5./)!308!;.*+1).!<!+4!

-/5(36!-0!*/.+-.!,+/-)!45).29!-'+-!8(22!;.!9+4(2(+/!-0!-'.4=!&'()!()!03.!09!-'.!/.+)03)!-'+-!



! #a!

<!'+>.!30-!-01*'.7!03!-'.!?1(-.!)1;)-+3-(+2!;075!09!(4,0/-+3-!80/F)!;5!P01()!g,0'/:!

8'(*'!+/.!/.3083.7!90/!-'.(/!7(99(*12-!+37!,0))(;25!13(7(04+-(*!8/(-(36:!+37!8'(*'!'+>.!

30-!)0!9+/!.3-./.7!-'.!4+(3) -/.+4!/.,./-0(/.!09!W<M!*2+/(3.--()-)=!&'.!7()*1))(03!+37!

.@+4,2.)!+/.!+//+36.7!/016'25!*'/030206(*+225!;5!*04,0)./!+37!;5!80/F:!+)!9+/!+)!

7+-.)!*+3!;.!.)-+;2()'.7:!-0!6+(3!)04.!).3).!09!'08!,+/-!8/(-(36!7.>.20,.7!0>./!-'.!

,./(07=!&'.!).2.*-(03!09!.@+4,2.)!()!60>./3.7!;5R!!

¥! -'.!,/.).3*.!09!-'.!,(-*'.)!(7.3-(9(.7!+;0>.!+)!/+/. !

¥! ,+--./3)!-'+-!/.?1(/.!)2(7.)!90/!-'.!2(--2.!9(36./!(3!.(-'./!/.6()-./!

¥! 9(61/.)!-'+-!4+F.!,+/-(*12+/!1).!09!-'.!-'/0+-!/.6()-./ !

¥! -'.!1).!09!-'.!+2-())(40!/.6()-./:!,+/-(*12+/25!+;0>.!'(6'! 9j!

¥! -'.4+-(*!4+-./(+2!(3!-'.!*'+214.+1!/.6()-./ !

¥! 7()-(3*-(>.!8/(-(36!90/!-80!*2+/(3.-)!

¥! 8/(-(36!(3!131)1+2!-03+2(-(.)!

¥! .),.*(+225!.99.*-(>.!)020!8/(-(36!

!

g04.!09!-'.!.@+4,2.)!(3.>(-+;25!*0>./!40/.!-'+3!03.!09!-'.).!,0(3-)!09!(3-./.)-:!+37!

)04.!4+5!30-!;.!/.9./.3*.7!(3!-'.!7()*1))(03R!45!(3-.3-(03:!+)!8(-'!-'.!'0/3:!()!-'+-!

-+F.3!-06.-'./:!-'.!.@+4,2.)!90/4!+!;075!09!F3082.76.=!<3.>(-+;25:!-'.).!.@+4,2.)!

90/4!)04.-'(36!09!+!9/.+F!)'08:!'(6'2(6'-(36!7(99(*12-!+37!.@-/.4.!8/(-(36=!\1-!-'.!

*(/*14)-+3*.)!(3!8'(*'!<!4(6'-!1).!-'.!)+4.!,(-*'.)!+37!,+--./3)!+/.!2(F.25!+2)0!-0!;.!

.@-/.4.:!+37!)0:!+)!8(-'!-'.!'0/3!.@+4,2.):!-'.).!+/.!30-!+!*022.*-(03!09!-5,(*+2!

'()-0/(*+2!,/+*-(*.:!;1-!+/.!/+-'./!,/.*.7.3-):!0/!t1)-(9(*+-(03)=!

!

H0/!314;./.7!41)(*+2!.@+4,2.):!,2.+).!/.9./! -0!=&'()*#+$Q-'?#$IP'24&#-:!20*+-.7!(3!

-'.!L,,.37(@=!

!

?3@#'%(

O2+/(3.-!C!(3![J"a!*03-+(3)!-.3!(3)-+3*.)!09!9!eR!)(@!09!-'.4!+/.!(3!V@=!C!+37!-'.!/.,.+-!

09!-'()!,'/+).!+-!-'.!/.*+,(-12+-(03=!<3!+!)(4(2+/!8+5!-0!8/(-(36!90/!-'.!3+-1/+2!'0/3:!

N0`+/-!'./.!.@,20(-)!-'.!-03.!*0201/!09!-'.!9!e!+)!+!208./!+1@(2(+/5!-0!6e=!V@=!G:!K:!+37!Z!

)'08!(3!';!*2+/(3.-!G!+)!(-!+,,.+/)!(3!N0`+/-%)!4+31)*/(,-!Q+37!\y/.3/.(-./%)!R(+#P+S:!

+37!(3!>;!'08!-'.!)+4.!9(61/.)!+,,.+/!(3!\/.(-F0,9%)!CDEK!,/(3-=!&'()!.7(-(03!8+)!

*/.+-.7!8(-'01-!/.9./.3*.!-0!-'.!4+31)*/(,-:!+37!-'./.90/.!*+3!0325!7./(>.!9/04!+!).-!09!



! #Z!

,./90/4+3*.!,+/-)=!&'.).!+2-./3+-(>.!/.+7(36)!)'08!'08!.+/25!,2+5./)!8./.!+3@(01)!-0!

+>0(7!+*/0;+-(*)!(3!-'.!-'/0+-!/.6()-./!0/!60(36!0>./!-'.!;/.+F:!8'(*'!-'.5!7(7!.(-'./!;5!

(3)./-(36!-'.!80/7!%"'&32#'3$+)!+3!(3)-/1*-(03!-0!,2+5!+!9(61/.!+3!0*-+>.!208./!-'+3!

8/(--.3!QK;S:!0/!;5!8'02.)+2.!/.8/(-(36!09!-/01;2.)04.!,+))+6.80/F!QZ;S=!V@=!"TCE!9/04!

[JDD!+37!V@=!CK!9/04![JZC:!'08.>./:!+22!91/-'./!)'08!N0`+/-%)!/.,.+-.7!1).!09!-'()!

4(772.!/.6()-./:!+37!7.403)-/+-.!8'5!,2+5./)!'+>.!;.*04.!>./5!,/09(*(.3-!+-!3+>(6+-(36!

-'.).!,/0;2.4):!.>.3!-'016'!-'.5!+/.!/.2+-(>.25!/+/.!(3!*2+))(*+2!*2+/(3.-!8/(-(36=!V@=!#!

+37!*2+/(3.-!G!(3!V@=!CK!/.4+(3!>./5!7(99(*12-!(3!-./4)!09!-.*'3(?1.!+37!-'.!*0//.*-!

,(-*'(36!09!-'.!30-.)R!-'.!g./.3+7.!(3!O!4(30/!'+)!8'+-!4(6'-!;.!7.)*/(;.7!+)!+!>./5!

-'/0+-5!,+/-!90/!-'.!).*037!,2+5./:!-'.!-.))(-1/+!'./.!,./'+,)!60>./3.7!;5!-'.!8/(--.3!

-03+2(-5!09!^!4(30/:!+37!;5!-'.!,/.).3*.!09!0;0.)=!

V@=!CE!()!+3!.@+4,2.!09!8'./.!-'.!)(4,2.)-!90/FI9(36./.7!>./)(03)!09!9e!+37!9!e!*+3!;.!

1).7!-0!/.71*.!-'.!-.*'3(*+2!,/0;2.4)=!V@=!Ca!+37!C"!9/04![KaG!)'08!N0`+/-!/.?1(/(36!

2(--2.!9(36./!)2(7.)!90/!;e!-0!*!e:!+2-'016'!-'()!*+3!;.!+>0(7.7!(9!-'.!,2+5./!'+)!+!2036!

.3016'!/(6'-!-'14;!-'+-!*+3!)-/.-*'!137./3.+-'!-'.!(3)-/14.3-!-0!*+-*'!-'.!Vh\!F.5!

(3)-.+7=!V@=!CDTGE!+22!)'08!*dT."d!)2(7.):!90/!8'(*'!-'./.!()!30!+2-./3+-(>.:!8(-'!V@=!GE!

)'08(36!+!;+*F!+37!90/-'!40-(03!8'(*'!()!,+/-(*12+/25!7(99(*12-=!V@=!GC!()!+!>./5!-5,(*+2!

*'+214.+1!/.6()-./!*2(*'l=!

!

</03(*+225:!6(>.3!-'+-!N0`+/-!()!09-.3!*(-.7!+)!+!6007!407.2!90/!*2+/(3.-!8/(-(36:!'.!*0127!

;.!*03)(7./.7!-0!;.!?1(-.!;+7!+-!(-R!-'./.!+/.!4+35!2(--2.I9(36./!)2(7.):!9/.?1.3-!1).!09!-'.!

-'/0+-!30-.):!+37!>./5!2(--2.!1).!09!-'.!*'+214.+1!/.6()-./=!W08.>./:!8'+-!70.)!

7()-(361()'!'(4:!+37!-'()!()!*04403!(3!40)-!09!'()!(3)-/14.3-+2!8/(-(36:!()!+240)-!

(4,.**+;2.!>0(*.I2.+7(36:!8'(*'!4+F.)!'()!41)(*!+!7.2(6'-!-0!,2+5= !

(

<&&%"3A&+(

V@=!GG!Qg.@-.-!0,=!"CS!'+)!4+35!208!\):!;1-!09-.3!(3!/.2+-(03)'(,!8(-'!*e:!)0!-'.5!9..2!

*0//.*-=!V@=!GJ!)'08)!'08!41*'!40/.!9/..704!\..-'0>.3!6(>.)!*2+/(3.-!C!-'+3!70.)!

N0`+/-:!.@-.37(36!)020!>(/-10)0!8/(-(36!-'/016'!-'.!.3-(/.!/+36.!09!-'.!(3)-/14.3-=!&'()!

()!-+F.3!/+-'./!91/-'./!;5!O`./35!(3!'()!+//+36.4.3-!09!-'.!g.,-.-!0,= !GE:!8'./.!'.!

*039(7.3-25!+37!9/.?1.3-25!8/(-.)!1,!-0!'(6'!9j !+37!.>.3!6j!QV@=!GK:!G#TJCS!+37!+2)0!

7.4+37)!'(6'!+j !QV@=!GZS:!;1-!3.>./!01-)(7.!-'.!(7(04!09!*2+/(3.-!8/(-(36:!.>.3!-'016'!

-'.).!,+))+6.)!+/.!40/.I0/I2.))!)-/+(6'-!-/+3)*/(,-(03)!09!-'.!0/(6(3+2%)!>(02(3!,+/-=!

O`./35%)!/.,.+-.7!1).!09!208!\#!QV@=!Ga:!;0-'!,+/-)S!+37!-'.!*039(7.3-!8/(-(36!(3!^!



! #"!

4+t0/!90/!*2+/(3.-!G!QV@=!GDS!)166.)-)!-'.!1).!09!+-!2.+)-!+!).>.3IF.5!(3)-/14.3-=!

\..-'0>.3%)!083!8/(-(36!(3!'()!g(@-'!+37!V(6'-'!g54,'03(.):!)*0/.7!30-+;25!90/!-'.!\I

92+-!*2+/(3.-!/+-'./!-'+3!-'.!O!(3!+!80/F!(3!H!4+t0/:!2.+7(36!-0!+!,+/-!8/(--.3!(3!_!4+t0/:!

)..4)!+2)0!-0!/.?1(/.!40/.!F.5):!+37!(3!-'.!V(6'-'!Q+37!+2)0!(3!-'.!H)--'$B.&#2*)-S!'.!

(3-/071*.)!6j !+)!'()!'(6'.)-!,(-*'!QV@=!JKS:!(3!7.4+37(36!*(/*14)-+3*.)=!

!

B'3CC&'(

L)!7()*1)).7!(3!O'+,-./!C:!(3!6.3./+2:![/044./%)!8/(-(36!90/!+22!8(37!(3)-/14.3-)!()!

'(6'25!(7(04+-(*:!+37!<!'+>.!90137!(-!7(99(*12-!-0!20*+-.!3.6+-(>.!.@+4,2.)!(3!'()!*2+/(3.-!

8/(-(36=!V@=!Ja!9/04!-'.!O03*./-0!30=!C!0,=!JZ!(221)-/+-.)!>./5!8(7.!2.+,):!;1-!

,+/-(*12+/25!+!,+))+6.!(3!VI92+-!4+t0/hO!4(30/!-'+-!,/.).3-)!30!-.*'3(*+2!7(99(*12-(.)=!

V@=!JZ!()!)(4(2+/:!;1-!308!(3!LI92+-!4+t0/hH!4(30/:!.@,20(-(36!90/!41)(*+2!.99.*-!-'.!

*0201/)!09!-'.!F.5.7!+**(7.3-+2):!7"d:!."d!+37!+"d=![/044./!-+F.)!-'()!91/-'./!(3!V@=!J":!

8'./.!-'./.!()!0325!+!)(362.!2(--2.I9(36./!)2(7.!Q7"d!-0!."dS!(3!+!,+))+6.!(3!^"!4+t0/=!

V@=!JD!,./9.*-25!7.403)-/+-.)!-'.!1).!09!-'.!-80!/.6()-./)!09!-'.!*2+/(3.-!90/!7/+4+-(*!

.99.*-:!-'.!9(61/.!(3!-'.!*'+214.+1!/.6()-./!'*%".(#0$03!*e:!;.90/.!-'.!t14,!-0!-'.!

*2+/(3.-!/.6()-./!90/!40/.!8(7.I/+36(36!>(/-10)(-5=!

!

[/044./%)!8/(-(36!90/!*2+/(3.-!8(-'(3!W+/403(.41)(F!()!,+/-(*12+/25!*'+/+*-./912:!-'.!

9(/)-!;+/!QV@=!J#S!09!'()!9(/)-!,1;2()'.7!M+/-(-+:!0,=!Ka!30=!C:!)'08(36!'()!7()-(3*-(>.!

,/.9./.3*.!90/!'+>(36!*2+/(3.-!G!,2+5!;0--04!V!+37!H!(3!Q8/(--.3S!*'0/7)!09!O!+37!_=!

\0--04!_!()!/+-'./!2.))!*04403!+)!+!9.+-1/.:!+37![/044./!3.>./!1).)!;0--04!_ ! hL"!

.@*.,-!90/!*2+/(3.-!G!(3!13()03!8(-'!-'.!;+))003)!+)!,+/-!09!-'.!;+))!6/01,!QV@=!KGS:!0/!

>./5!0**+)(03+225!(3!0*-+>.)!8(-'!*2+/(3.-!C=!V@=!aJ!)'08)!+3!(3)-+3*.!09!*04,2.-.!

+>0(7+3*.!09!-'.!,(-*'!(3!+!9(61/.!8'./.!(-!4(6'-!0-'./8().!'+>.!;..3!.@,.*-.7=!O2+/(3.-!

G!()!>./5!09-.3!8/(--.3!(3!-'.!*'+214.+1!/.6()-./:!+)!+!'+/4035!,+/-!QV@=!KE:!KGTKKS:!0/!

09-.3!701;2(36!*2+/(3.-!C!(3!)020!0/!4.207(*!9(61/.)!+-!-'.!0*-+>.!QV@=!KC:!aES!0/!.>.3!+-!

-'.!Ca-'!QV@=!KDS=!O2+/(3.-!C!/.612+/25!/().)!-0!9j!QV@=!KJS!+37!6j!QV@=!KC:!KK:!K#S:!;1-!30!

'(6'./=![/044./!7.4+37)!+!'(6'!-.*'3(*+2!,/09(*(.3*5!9/04!;0-'!,2+5./)!QV@=!KE TKK:!

K#:!aE:!aKS:!;1-!/+/.25!8/(-.)!2(--2.!9(36./!)2(7.)R!V@=!KaTK"!)'08!/+/.!.@*.,-(03)!-0!-'()=!

&'.!,+/-(-+)!,1;2()'.7!+9-./!CDCE!Q(=.=!0,=!"J!038+/7)S!70!)..4!-0!)166.)-!+3!(3*/.+).7!

+37!9/../!1).!09!208!\#!QV@=!aETaGS:!+37!V@=!aE:!8'(*'!/.?1(/.)!+3!(3I-13.!+37!*2.+/!*!e!

90/!*2+/(3.-!G!(3!0*-+>.)!8(-'!*2+/(3.-!C:!)166.)-)!+3!(3*/.+).7!1).!09!F.5)=!&'.).!2+-./!



! #D!

,+/-(-+)!+2)0!)'08!+!/.71*-(03!(3!-'.!/02.!09!-'.!).*037!,2+5./!+)!208!)020()-:!+)!)020)!(3!

-'.!*'+214.+1!/.6()-./!;.*04.!+!9.+-1/.!09!*2+/(3.-!C!QV@=!aGS=!

!

D#E2,"(

H/+3`!&+1)*'!QC"ZGTCDC"S!()!(3*217.7!'./.!;0-'!90/!'()!.@-/+0/7(3+/5!8/(-(36!90/!

'(4).29!-0!,2+5:!+37!;.*+1).:!+)!-'.!-.+*'./!09!\+./4+33:!90/!8'04!n.;./!8/0-.!'()!

)020!,(.*.):!+37!O/1).22:!'.!'+7!+!4+t0/!(4,+*-!03!-'.!7.>.20,4.3-!09!C#-'!*.3-1/5!

8/(-(36!90/!-'.!*2+/(3.-=GJ!

!

B32(F.!0-'./!80078(37!(3)-/14.3-):!-'.!'(6'.)-!,(-*'.)!09!-'.! +2-())(40!/+36.!+/.!+22!

-'.0/.-(*+225!)*!-'.!*2+/(3.-R!-'.5!70!30-!/.?1(/.!+!)*+2(*!+,,/0+*'!+)!+!)+9.!8+5!-0!6.-!

-'.4!-0!)0137:!+)!03!-'.!;+))003:!0/!.@-/+!F.5)=!&'.!,2+5./!-)24&/$9(37)!-'.!*0//.*-!

'+/403(*!03!-'.!/..7:!(3!-'.!+(/!*02143:!0/!(3!-'.!401-'! *+>(-5=!&'()!4.+3)!t14,)!1,!-0!

+37!9/04!-'.!'(6'.)-!30-.)!+/.!+**.,-+;2.=!W08.>./:!/+-'./!+)!8(-'!+!>(02(3!)-/(36:!-'.!

'(6'.)-!,(-*'.)!+/.!+22!>./5!*20).!-06.-'./!+37!/.?1(/.!+3!.@?1()(-.!+37!>./5!7.2(*+-.!

7.6/..!09!*03-/02!8(-'!-'.!.4;01*'1/.:!401-':!+37! ;/.+-'!,/.))1/.:!+37!)0!-'.5!)'0127!

30-!;.!.4,205.7!2(6'-25=!&+1)*'%)!2.+,)!(3!V@=!aa!+37!V@=!a":!$+!7(),2+5!09!*03),(*101)!

;0137+/5I,1)'(36!-.*'3(*+2!>(/-10)(-5%GK!+/.!7(99(*12-!30-!;.*+1).!09!9(36./!40>.4.3-)!

;1-!;.*+1).!09!-'.).!>./5!.@+*-(36!*'+36.)!09 !.4;01*'1/.!+37!;/.+-'=!

!

&+1)*'!()!131)1+2!+)!+!)020()-I*04,0)./!(3!-'+-!+)!8.22!+)!4+F(36!+!9.+-1/.!09!'()!'(6'!

,2+5(36:!'.!+2)0!8/0-.!>./5!>(/-10)(*!,+))+6.80/F!(3!-'.!*'+214.+1!/.6()-./=!W08.>./:!

.>.3!-'016'!V@=!a#!()!8/(--.3!(3!H!4(30/!Q8'(*'!4.+3)!-'.!0/*'.)-/+!()!,2+5(36!(3!VI92+-!

4(30/zS!+22!09!-'()!.@-/+0/7(3+/5!8/(-(36!)(-)!137./!-'.!9(36./)R!&+1)*'!()!>./5!*+/.912!

-'+-!;0--04!H!+37!L"!+/.!3.>./!+7t+*.3-:!)0!-'./.!()!30!/.?1(/.4.3-!90/!9(36./!)2(7.)=!W.!

+2)0!*'+36.)!0325!03.!0/!-80!,(-*'.)!(3!.+*'!;.+-:!-'./.;5!4+F(36!(-!.+)(./!90/!-'.!

,2+5./!-0!90*1)!03!-'.!,(-*'.)!-'+-!70!*'+36.:!8'(*'!+2)0!4+F.)!-'()!)-(22 I7(99(*12-!

.@*./,-!.+)(./ $-0!,2+5!-'+3!(-!80127!;.!0-'./8().=!&+1)*'%)!*+/.912!*'0(*.!09!*'0/7!

(3>./)(03:!(3-./>+2):!+37!,(-*'!0/7./!)'08!'08!(-!()!,0))(;2.!-0!8/(-.!+3!.@-.37.7!

,+))+6.!(3!+!-03+2(-5!-'+-!4(6'-!0-'./8().!;.!*03)(7./.7!.@-/.4.R!-'.!)(362.!7 "e!(3!;=CaJ!

!
GJ!V4(25!n0/-'(36-03:!$r&'.!B--./40)-!M./9.*-(03!09!L22!n(37!<3)-/14.3-)sR!H/+3`!&+1)*'!
QC"ZGTCDC"S!+)!>(/-10)0!*2+/(3.--()-!+37!7(/.*-0/!09!-'.!O03)./>+-0/(14!7./!\2y).(3)-/14.3-.!(3!
\./2(3%:!(3!H3-)%$S$T#++#(-:!b02=!CEC:!X0=!G!QGEGES:!GJDTGZ#=$
GK!n0/-'(36-03:! !'3-%":!GKZ!



! "" !

#$%%&#'#!'()'!)'!'(&!'*+&!,-!.,+/,#*'*,0!1)$#.(!/2)3&4!)!#*567&3&4!.2)8*0&'9!'(&!8&#'!,-!

(*#!:8*'*0%!*#!;)8%$)<23=!/,##*<2&!:*'(!-*>&!7&3#?!

!

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

@&<&8A#!:8*'*0%!-,8!B&*08*.(!C)&8+)00!)04!D8$#&22A#!-,8!(*+#&2-!*++&4*)'&23!#(,:!)!

+$.(!+,8&!)4>)0.&4!)//8,).(!',!.2)8*0&'!:8*'*0%!<$'E!+,#'!*+/,8')0'23E!#'*22!:*'(*0!'(&!

.,0-*0&#!)04!'8)4*'*,0#!,-!-*>&67&3&4!'&.(0*F$&?!C,'(!.,+/,#&8#!&5/2,*'!'(&!.()2$+&)$!

8&%*#'&8!+&2,4*.)223!)#!)!-&)'$8&!;G5?!HIE!HJE!HKE!KK=E!<$'!)2:)3#!.&0'8*0%!,0!<,'',+!L!

8)'(&8!'()0!M!,8!G?!N,:!.! O!)04!&"O!+)7&!8)8&!)//&)8)0.&#!;G5?!HJE!HHE!KP=!)04!)8&!$#&4!

+&2,4*.)223E!,8!*0!:)3#!'()'!/&8()/#!#$%%&#'!4&2*<&8)'&!0,06)>,*4)0.&E!',!+)7&!)!

-&)'$8&!,-!'(&!-).'!'(&#&!/*'.(&#!)8&!0,:!)..&##*<2&?!1(&!'&##*'$8)!,-!'(&!:8*'*0%!<&.,+&#!

:*4&8E!'(&+&#!8)/*423!#/)00*0%!'(&!:(,2&!8)0%&!,-!'(&!*0#'8$+&0'!;G5?!HQE!HPE!H"E!KRE!

KJ=!,8!$#*0%!'(&!4*--&8&0'!8&%*#'&8#!-,8!4&2*<&8)'&!.,0'8)#'!,-!.,2,$8!,8!.()8).'&8!;G5?!HKE!

KKSK"=?!C$'!.T!,8!4T!)8&!#'*22!$04&8#',,4!)#!'(&!!"#$%&'(*%(&#'!0,'&E!:*'(!&>&83'(*0%!

(*%(&8!'()0!'()'!/8&#&0'&4!)#!&--&.'E!&>&0!<3!@&<&8!:(,!)2+,#'!.)#$)223!8&).(&#!<"T!

;G5?!H"=?!U&8()/#!'(&!+,#'!#'8*7*0%!-&)'$8&!,-!'(&#&!&5)+/2&#!)8&!'(&!/)##)%&#!:8*''&0!*0!

!()E!&5'8&+&!',0)2*'*&#V!:8*''&0!M!+*0,8!)#!'(&!(,+&!7&3!-,8!@&<&8A#!I#'!.,0.&8',!;G5?!

HQSHP=!)04!D8$#&22A#!W04!;G5?!KQSKPE!KX=!*#!0,>&2E!<$'!'(&8&!)8&!2,0%&8!,8!#(,8'&8!

/)##)%&#!*0!G6-2)'!;G5?!HXE!KP=E!Y6-2)'!;G5?!KWE!XR=E!C6-2)'!+*0,8!;G5?!KQE!KH=E!)04!&>&0!

Y!;G5?!KR=E!Z!;G5?!KRE!KX=E!)04!0,')<23!)04!<8*&-23!L6#()8/!;G5?!KI=?!C&#*4&#!'(&#&!

/)##)%&#A!,<>*,$#!-$0.'*,0!)#!.,0'8)#'!'(8,$%(!+,4$2)'*,0E!)!+,8&!*+/,8')0'!)#/&.'!*#!

'()'!'(&!*0.8&)#&4!$#&!,-!7&3&4!)04[,8!-,87&4!/*'.(&#!'(&#&!',0)2*'*&#!4&+)04!)2#,!

/8,>*4&#!+)87&423!4*--&8*0%!.,2,$8#!',!'(&!/8&>)*2*0%!',0)2*'3?!C$'!+)03!,-!'(&#&!

&5'8&+&!&5)+/2&#!)8&!:8*''&0!*0!'(&!.2)8*0&'!8&%*#'&8E!:(&8&!'(&!/*'.(&#!)22!#,$04!.2&)823!

)04!7&3#!)8&!$#&-$2!<$'!0,'!&##&0'*)2E!,8E!)#!1)$#.(E!+)7&!.)8&-$2!$#&!,-!)0.(,8!/*'.(&#!

;G5?!HHE!KJE!KPE!KX=!)#!)0!$06.()0%*0%!%8,$04*0%!*0!4*--*.$2'!',0)2*'*&#E!,8!+)7&!

\$4*.*,$#!$#&!,-!'(&!2*''2&!-*0%&8#?!]-!/)8'*.$2)8!0,'&!*#!'()'!'(&!-*0)2&!,-!@&<&8A#!I#'!

.,0.&8',!;G5?!HH=!*#!*0!M!+)\,8E!)04!'(&!#2,:!+,>&+&0'!*#!*0!ZE!<$'!@&<&8!#(,:#!

&5'8&+&23!#7*2-$223!(,:E!:*'(!.)8&E!*'!*#!/,##*<2&!',!$#&!'(&#&!/8&>*,$#23!')<,,!',0)2*'*&#?!

1(&!#2,:!+,>&+&0'!.,0')*0#!0,!.! O#E!)04!2,:!<!*#!()8423!$#&4!*0!&*'(&8!+,>&+&0'?!^'!*#!

#'8*7*0%!(,:!.)8&-$2!@&<&8!#&&+#!',!()>&!<&&0!',!)>,*4!.!_!-,22,:*0%!<OE!)04!*'!

()//&0#!,023!,..)#*,0)223!*0!/)##*0%!*0!#.)2&#?!^0!-).'E!0&*'(&8!+,>&+&0'!.,0')*0#!)03!

&5)+/2&#!^!'(,$%('!:,8'(3!,-!.*'*0%!)#!/,,8!:8*'*0%!<&.)$#&!,-!-*0%&8!#2*4&#!,8!:&)7!

/*'.(&#?!C3!.,0'8)#'E!.,+/)8&!'(*#!:*'(!'(&!].'&'!-,8!:*04!)04!#'8*0%#!<3!`.($<&8'E!



! IRR!

:(&8&!(&!:8*'&#!4!_6.! _64!_!-*%$8&#!#&>&8)2!'*+&#E!-,8.*0%!)!8*%('!2*''2&6-*0%&8!#2*4&!

<).7:)84#!)04!-,8:)84#E!)04!)2#,!*0!'(&!-*0)2&!'8*22#!,0!.!_!)04!4!_?!B&!)2#,!:8*'&#!'(&!

._6&"_!#2*4&!)#!/)8'!,-!&5/8&##*>&!#,2,#?!B,&/8*.(!0,'&#!'()'!a.,+/,#&8#!-8,+!'(&!&)823!

0*0&'&&0'(!.&0'$83!2,#'!*0'&8&#'!*0!2&)80*0%!)<,$'!'(&!*4*,#30.8)#*&#!,-!'(&!:,,4:*04!

*0#'8$+&0'#E!)04!/&8()/#!`.($<&8'!&+<,4*&#!'(*#!',!)!%8&)'&8!&5'&0'!'()0!)03!,-!'(&!

,'(&8#A!)04!/,*0'#!',!)!#,2,!/)##)%&!*0!Z6-2)'!+)\,8!*0!'(&!`.(&8b,!;<)8#!HPSH"=!,-!'(&!

#3+/(,03!*0!D!;'(&!aM8&)'A=!:(*.(!*#!a>*8'$)223!$0/2)3)<2&!,0!'(&!.2)8*0&'A?WP!

!

!
WP!B,&/8*.( E!*&%#+!(,E!IPH?!



! CEC!

!"3.,&(37(!-#'.+&%(

L)!7()*1)).7!+;0>.!(3!*033.*-(03!8(-'!9(36./(36!*'+/-):!03.!09!-'.!7.9(3(36!

*'+/+*-./()-(*)!09!-'.!*2+/(3.-!()!-'+-!(-!*04.)!(3!).>./+2!-03+2(-(.):!(3!,+/-!+)!+!)021-(03!-0!

-'.!(3)-/14.3-%)!(3'./.3-!4(.>&#2-=!H(61/.!J=CG!7/+8)!03!A(*.:GZ!+37!03!P.9u>/.%)!*'+/-!

09!/.*044.37+-(03)G"!90/!8'(*'!*2+/(3.-!-0!1).!(3!8'(*'!-03+2(-5=GD!

!

F.5!
)(63+-1/.!

)0137(36!
-03+2(-5!

*2+/(3.-!(3o! 8/(--.3!F.5!
90/!*2+/(3.-!

8/(--.3!F.5!
)(63+-1/.!

! O!4+t0/! O!0/!\ "! O!0/!^!4+t0/! E!0/!G! !
! L!4(30/! O!0/!\ "! L!0/!\!4(30/! !
C"! H!4+t0/! O!0/!\ "! H!0/!_!4+t0/! C"!0/!C! !
! ^!4(30/! O!0/!\"! ^!0/!V!4(30/! !
C! ! _!4+t0/! O! _!4+t0/! C! !
! V!4(30/ ! O! V!4(30/! !
G"! \ "!4+t0/! O!0/!\ "! \ "!0/!O!4+t0/! G"!0/!E!
! _!4(30/! O!0/!\ "! _!0/!L!4(30/! !
G! ! ^!4+t0/! O!0/!L! ^!0/!H!4+t0/! G! !0/!C"!
! \!4(30/! O!0/!\ #!0/!L ! \:!O:!0/!^!4(30/ ! G! :!J":!0/!C"!
J"! V"!4+t0/! \ "! H!4+t0/! C"!
! O!4(30/! \ "! ^!4(30/! !
J! ! L!4+t0/! \ #!0/!L! \ "!0/!O!4+t0/! G"!0/!E!
! H!!4(30/! \#!0/!L! _!0/!L!4(30/! !
K"! L "!4+t0/! \ "! \ "!4+t0/! G"!
! H!4(30/! \ "! _!4(30/! !
K! ! V!4+t0/! \ #!0/!L! H!0/!_!4+t0/! C"!0/!C! !
! O!!4(30/! \#!0/!L! ^!0/!V!4(30/! !
a"! ^ "!4+t0/! \ "! V"!4+t0/! J"!
! \ "!4(30/! \ "! O!4(30/! !
a! ! \!4+t0/! \ #!0/!L! O!0/!^!4+t0/! E!0/!G! !
! _! !4(30/! \#!0/!L! L!0/!\!4(30/! !
Z"! _ "!4+t0/! L! L!4+t0/! J! !
! V"!4(30/! \ "! H!4(30/! K"!
Z! ! H! !4+t0/! \ #!0/!L! _!0/!L!4+t0/! C! !0/!J! !
! ^ ! !4(30/! \ #! V!4(30/! C! !
" ! ! O! !4+t0/! \ #! ^!4+t0/! G! !
! L ! !4(30/! \ #! \!4(30/! !

H(61/.!J=CG!A.*044.37.7!1).!09!*2+/(3.-!;5!-03+2(-5!

!
GZ!A(*.:!=&'()*#+:!#K=!
G"!p.+3!{+>(./!P.9u>/.:!HU+".0#$0#$=&'()*#++#$QM+/()R!P.!A05:!CDEGS!032(3.!9+*)(4(2.!/.-/(.>.7!
9/04!(4)2,=0/6:!CJDTCKK=!
GD!&'()!>./)(03!6(>.)!-'.!-03+2(-(.)!;5!0/7./!09!F.5!)(63+-1/.!+37!*0//.*-)!+!314;./!09!04())(03)!
;5!A(*.:!+37!.//0/)!;5!;0-'!A(*.!+37!P.9u>/.= !



! CEG!

\.*+1).!(3!'()-0/(*+2!,/+*-(*.!-'.!\!*2+/(3.-!8+)!0325!1).7!>./5!/+/.25!+37!(3!V!4+t0/:!

40)-!,2+5./)!308!70!30-!,0)).))!03.!+37!)0!(-!()!308!30!2036./!+>+(2+;2.!+)!+3!0,-(03=!

<3!+22!/.+2()-(*!)(-1+-(03)!(-!4+5!;.!/.,2+*.7!;5!-'.!L!*2+/(3.-:!;1-!-'()!/12.)!01-!P.9u>/.%)!

)021-(03)!90/!^!!4(30/:!+37!O!!4+t0/hL!!4(30/:!'08.>./!-'.!.3'+/403(*)!09!-'.).!

-03+2(-(.)!+/.!+>+(2+;2.!1)(36!-'.!\I92+-!*2+/(3.-=!!

!

<3!)144+/5:!P.9u>/.!+2208)!-03+2(-(.)!09!1,!-0!-80!)'+/,)!0/!-'/..!92+-):!0/!.@*.,-(03+225!

901/!92+-)!8'.3!1)(36!*2+/(3.-!(3!\I92+-!(3!+!,(.*.!(3!VI92+-!4(30/:!0/!-'/..!)'+/,)!90/!+3!

L!*2+/(3.-!(3!+!,(.*.!(3!H! !0/!_"!4+t0/=!<-!()!)-/(F(36!-'+-!P.9u>/.!70.)!30-!/.*044.37!

-'.!L!*2+/(3.-!90/!1).!(3!_!4+t0/!+37!V!4(30/=!

!

L30-'./!0,-(03!P.9u>/.!04(-)!()!*2+/(3.-!(3!L!90/!^!4(30/:!+!)021-(03!1).7!;5!N0`+/-!(3!

'()![5/(.!(3!^!4(30/![JKC:!+6+(3!/.)12-(36!(3!901/!92+-)!90/!H!4(30/!90/!-'.!,2+5./=!

!

&'()!()!+!6007!.@+4,2.:!'08.>./:!09!-'.!/.+2!80/27=!O03)(7./:!+!,(.*.!(3!^!4(30/!()!

2(F.25!-0!40712+-.!-0:!0/!'+>.!40>.4.3-)!0/!)1;)-+3-(+2!).*-(03)!(3:!+)!+!4(3(414!^!

4(30/!QC!92+-Sf!L!4+t0/!QJ!)'+/,)Sf!^!4+t0/!QG!)'+/,)Sf!+37!,0))(;25!H!4+t0/!QC!92+-S:!

-'./.90/.!+2)0!8(-'!O!4+t0/=!n'(*'!*2+/(3.-!-0!1).:!+))14(36!(-!41)-!;.!+;2.!-0!,2+5!(3!

.+*'!-03+2(-5|!

!

! ! *2+/(3.-!(3!O! (3!\ "! (3!L!
^!4(30/ ! C"! ^!4(30/!C"! V!4(30/!C! ! H!4(30/!K"!
L!4+t0/ ! J! ! L!4+t0/!J ! ! \!4+t0/!a ! ! O!4+t0/!E!
^!4+t0/ ! G! ! ^!4+t0/!G! ! V!4+t0/!K! ! H!4+t0/!C"!
H!4+t0/! C"! H!4+t0/!C"! _!4+t0/!C! ! L "!4+t0/!K"!
O!4+t0/! E! O!4+t0/!E! ^!4+t0/!G! ! V"!4+t0/!J"!

!

n.!*+3!)..!(44.7(+-.25! -'+-!-'.!\I92+-!*2+/(3.-!()!+!;+7!)021-(03!90/!^!4(30/:!7.),(-.!

-'.!,(.*.!(3!?1.)-(03!'+>(36!+!)(362.!92+-!F.5!)(63+-1/.R!-'.!704(3+3-!+37!-03(*!4+t0/!

80127!;.!>./5!13,2.+)+3-!90/!-'.!,2+5./=!O!*2+/(3.-!()!+!2(--2.!;.--./:!;1-!)-(22!?1(-.!-"'(4/$

90/!-'.!704(3+3-!+37!-03(*!4+t0/=!n'(*'!2.+>.)!0325!-'.!L!*2+/(3.-R!901/!92+-)!()!

7.4+37(36:!;1-!09!*01/).!(3!-'.!4(30/!407.!-'.!,(-*'.)!09!^ "!+37!V"!+/.!09-.3!/+().7!;5!

+!).4(-03.:!+37!6.3./+225!92+-)!+/.!;.--./!-'+3!)'+/,)!03!-'.!*2+))(*+2!(3)-/14.3-=!

!



! CEJ!

L)(7.!9/04!-.*'3(*+2!*03)(7./+-(03)!09!F.5!)(63+-1/.):!.+*'!)(`.!09!*2+/(3.-!()!,./*.(>.7!

+)!'+>(36!(-)!083!*0201/!0/!)0137=!<3!CDCG!+!t1/5!+-!-'.!M+/()!O03)./>+-0(/.!/.t.*-.7!

<8+3!N}22./%)!3.8!CJIF.5!.2*)+.*)%$Q(=.=!+;2.!-0!,2+5!(3!+22!F.5)S!*2+/(3.-!+37!90137!

$01/!*2+/(3.-)!09!7(99./.3-!)(`.)!,/071*.!7(99./.3-!)0137)f!(3!-'()!8+5!-'.!O!*2+/(3.-!'+)!+!

;/(22(+3-!+37!2(>.25!)0137f!-'.!\I92+-!*2+/(3.-!)0137)!)+7!+37!4+t.)-(*f!-'.!L!*2+/(3.-!

)0137)!r,+)-0/+2s=%G#!&'.!O!*2+/(3.-:!;.(36!30-(*.+;25!)4+22./!-'+3!-'.!\I92+-:!-.37)!-0!

;.!)'/(22./:!$40/.!)-/(7.3-%JE!0/!$40/.!(3*()(>.%:JC!+37!-'.!L!)2(6'-25!40/.!*0>./.7!0/!

)04;/.=!\..-'0>.3:!90/!(3)-+3*.:!(3!'()! 2+-./!80/F)!)..4)!-0!'+>.!,/.9.//.7!1)(36!-'.!

>()?"+$*0201/!09!-'.!O!*2+/(3.-!(3!(3)-+3*.)!8'./.!-'.!\I92+-!0/!L!4(6'-!'+>.!;..3!

.@,.*-.7R!-'.!4+/*'!(3!\I92+- 9/04!J)0#&).!1).)!Of!-'.!^!4+t0/!$_20/(+%!09!-'.!H)--'$

B.&#2*)-!1).)!O!/+-'./!-'+3!Lf!-'.!_!4+t0/!$\.3.7(*-1)%!1).)!O= JG!!

!

N0)-!*04,0)./):!'08.>./:!/.4+(3.7!>./5!/.21*-+3-!-0!'+>.!-'.(/!,2+5./)!*'+36.!*2+/(3.-!

71/(36!-'.!*01/).!09!+!40>.4.3-!+)!(-!40712+-.7:!+2-'016'!-'()!9/.?1.3-25:!+37!

)04.-(4.)!>./5!?1(*F25:!'+,,.3)!(3!0,./+!,+/-)=!&'()!,+/-(*12+ /25!*+1).7!,/0;2.4)!(3!

,(.*.)!-'+-!)8+,,.7!;.-8..3!O!4(30/!+37!4+t0/=!X.(-'./!-'.!O!30/!-'.! \I92+-!*2+/(3.-!()!

"'44/$(3!;0-'!407.):!+37!)0!8'.3!-'.!\I92+-!*2+/(3.-!()!1).7!(3!-'()!*+).:!8'+-!)'0127!

;.!(-)! ^!4+t0/!()!0**+)(03+225!8/(--.3!8(-'!30!F.5!)(63+-1/.!;1-!8(-'!+22!-'.!+**(7.3-+2)!

,/0>(7.7=!V@+4,2.)!09!-'.!\I92+-!*2+/(3.-!,2+5(36!(3!^!4+t0/!8(-'!30!F.5!)(63+-1/.!

0**1/!(3!N0`+/-%)!O!4(30/!g./.3+7.![JDD!+37!0>./-1/.!-0!T'$=&#2#*V'$0)$!)+.:!+37!(3!

\..-'0>.3%)!9(/)-!T#.*.('$0>./-1/.!T!8'./.!(3)-.+7!09!-80!)'+/,)!-'.!*2+/(3.-!'+)!+!F.5!

)(63+-1/.!09!+!)(362.!92+-!-'/016'01-!T!+37!.>.3!(3!-'.!X(3-'!g54,'035=!X0-.:!'08.>./:!

-'+-!\..-'0>.3!)(4,25!'+)!-'.!\I92+-!*2+/(3.-)!)(-!)(2.3-25!90/!-'.!O!4+t0/!*07+!09!'()!O!

4(30/!,(+30!*03*./-0=!

!

g0!/.-1/3(36!-0!-'.!.@+4,2.!09!^!4(30/!+;0>.:!H(61/.!J=CG!+2)0!'(6'2(6'-)!'08!-'.!

*'0(*.!09!*2+/(3.-!*'+36.)!-'.!-(4;/.!09!.+*'!-03+2(-5=!&'.!O!*2+/(3.-%)!+2/.+75!>()?"+#($

*0201/!8(22!+2)0!+2208!-'.!-03(*!+37!/.2+-(>.!4+t0/):!.+*'!09!03.!92+-:!-0!'+>.!+!40/.!

0,.3!Q0/!+6+(3:!>()?"+#(S!)0137!-'+3!-'.!704(3+3-!+37!-03(*!4+t0/!8'(*'!+/.!*0201/.7!

!
G#!x 10-.7!(3!W0.,/(*' :!W#?'(0)*?$+"#$=&'()*#+:!#a=!
JE!W0.,/(*' :!W#?'(0)*?$+"#$=&'()*#+:!#a=!
JC!O02(3!P+8)03:!$\..-'0> .3!+37!-'.!^.>.20,4.3-!09!n(37!<3)-/14.3-)%: !(3!A0;(3!g-08.22:!
.7=:!9#(1.(2)*?$X##+".5#*$QO+4;/(76.!g-17(.)!(3!M./90/4+3*.!M/+*-(*.f!KS!QO+4;/(76.R!OBM:!
C##KS:!DG=!
JG!P+8)03:!X##+".5#*:!DG=!



! CEK!

;5!-'.!*/0))I9(36./(36)!/.?1(/.7!90/!-'/..!+37!-80!)'+/,)=!U3!-'.!0-'./!'+37:!1)(36!-'.!

2036./:!0'(G#(!+37!,0))(;25!40/.!)04;/.!L!*2+/(3.-:!,./'+,)!;.9(--(36!^!4(30/:! -'.!

-03(*!+37!/.2+-(>.!4+t0/!8(22!;.!91/-'./!*0201/.7!;5!-'.!9(36./(36)!/.?1(/.7!90/!901/!92+-):!

8'(2)-!-'.!704(3+3-!+37!-03(*!4+t0/!8(22!)0137!40/.!0,.3=!

!

n(-'!/.6+/7!-0!W+/403(.41)(F:!-'.!>+)-!4+t0/(-5!()!8/(--.3!(3!VI92+-!4+t0/:!90/!8'(*'!

-'.!\I92+-!*2+/(3.-!()!-'.!0325!*'0(*.:!,2+5(36!(3!H=!A.,./-0(/.!(3!^!4+t0/:!+!6007!F.5!90/!

;0-'!-'.!'0/3)!+37!;+))003):!+37!8'(*'!80127!)(4(2+/25!+2208!*2+/(3.-)!(3!L!-0!,2+5!(3!

H:!()!>./5!/+/.:!,./'+,)!;.*+1).!-'.!L!*2+/(3.-!8+)!+!),.*(+2()-!(3)-/14.3-:!30-!6.3./+225!

+>+(2+;2.!-0!,2+5./)!13*033.*-.7!8(-'!-'.!b(.33.).!0,./+!'01).)=!<3!+!-/.37!-'+-!)..4)!

-0!(3*/.+).!-'/016'!-'.!CDGE):!-03+2(-(.)!-'+-!/.?1(/.!-'.!O!*2+/(3.-!+/.!?1(-.!8(7.25!1).7!

8'.3!0;0.)!+/.!+2)0!.4,205.7R![/044./!1).)!O!*2+/(3.-)!(3!0325!03.!09!'()!M+/ -(-+):!

&/(.;.3)..!/+-'./!40/.!09-.3!(3!'()!+//+36.4.3-):!,+/-(*12+/25!09!0,./+:!+37!n.3`.2!

g.72+F!.>.3!40/.=!&'()!*'+36.!(3!,/+*-(*.!4(6'-!;.!.@,2+(3.7!;5!+!)'(9-!-08+/7)!

-03+2(-(.)!-'+-!9+>01/!-'.!0;0()-:!+!,/.9./.3*.!90/!-'.!)2(6'-25!;/(6'-./!*0201/!09!-'.!O!

*2+/(3.-:!0/!,./'+,)!;5!-'.!9+*-!4+F(36!+//+36.4.3-)!()!.+)(./:!9+)-./!+37!-'./.90/.!40/.!

.*0304(*!(9!-'.!+//+36./!()!30-!/.?1(/.7!-0!-'(3F!)0!09-.3!+;01-!-/+3),0)(-(03z!L-!-'.!

)+4.!-(4.:!&/(.;.3)..:!g.72+F:!+37!0-'./)!)04.-(4.)!1).7!+3!13 I4+-*'.7!,+(/!09!

(3)-/14.3-):!8(-'!03.!,2+5./!1)(36!\I92+-!+37!-'.!0-'./!O:!+2208(36!8/(-(36!(3!+!8(7./!

/+36.!09!-03+2(-(.)=!g.72+F!()!+2)0!03.!09!-'.!9.8!*04,0)./h+//+36./)!-0!/.?1(/.!*'+36.)!

09!(3)-/14.3-!8(-'(3!40>.4.3-):!)04.-(4.)!>./5!?1(*F25=!U**+)(03+225:!+2)0:!+!,+/-!90/!

-'.!O!*2+/(3.-!8(22!)8+,!-0!\I92+-!-0!,/0>(7.!+3!.@-/+!-80!).4(-03.)!+-!-'.!;0--04!09!-'.!

(3)-/14.3-=!!

!

!3+,-E2.3+2(73'(?F(;'#,%.,&(

A.9.//(36!;+*F!-0!45!2()-!09!9.+-1/.)!-'+-!4(6'-!7.9(3.!)0).2'+)%!(3)-/14.3-+2!8/(-(36R!

!

!.*'&)+)#-$

W()-0/(*+225:!-'.!*2+/(3.-!8/(-(36!8+)!(3(-(+225!2(4(-.7!-0!F.5!)(63+-1/.)!09!1,!-0!-80!92+-)!

0/!03.!)'+/,:!+2-'016'!,+))+6.)!(3!-'/..!92+-)!0/!-80!)'+/,)!70!0**1/:!+)!+2)0!,./4(--.7!

;5!P.9u>/.=!W08.>./!-'.!*'0(*.!09!-03+2(-5!(3!8'(*'!-0!8/(-.!90/!-'.!*2+/(3.-!'+)!-0! ;.!

;+2+3*.7!8(-'!8'(*'!)(`.!09!(3)-/14.3-!-'()!80127!/.?1(/.:!)1*'!-'+-!+!/.2+-(>.25!)./(01)!

0/!)04;/.!80/F!80127!30-!30/4+225!;.!)1(-.7!-0!-'.!*2+/(3.-!(3!O=!&+1)*':!n.;./: !+37!

O/1).22!)'08!'08!9+/!-'.!*2+/(3.-!*+3!;.!/.+)03+;25!,1)'.7!(3!-'.!'+37)!09!+!6 007!



! CEa!

,2+5./!8(-'!+!F.5.7!(3)-/14.3-:!+37!)0!-'.).!.@+4,2.)!,./'+,)!,/0>(7.!40/.!09!+!407.2!

09!+!)-52.!09!+7>+3*.7:!*'+22.36(36!8/(-(36=!

!

Y()++#*$W'*?#$

&'()!)-175!,./'+,)!)166.)-)!-'+-!+!1).912!8+5!09!*03)(7./(36!-'.!1)+;2.!/+36.!09!

80078(37!(3)-/14.3-)!()!-'+-!-'.5!+22!'+>.!+!*.(2'&$1)+;2.!/+36.:!8'(*'!70.)!30-!

-5,(*+225!*'+36.!8(-'!)24(.5#2#*+-$(3!(3)-/14.3-+2!-.*'302065=!&'./.!+/.!-'.3!91/-'./!

30-.)!+-!-'.!.@-/.4.)!09!-'.!*04,+))!-'+-!4+5!;.!1).7!+)!),.*(+2!9.+-1/.):!;1-!8'(*'!+/.!

30-!-5,(*+225!.4,205.7!+)!,+/-!09!30/4+2!8/(-(36=!&'.).!.@-/.4.):!40)-!30/4+225!+-!-'.!

-0,:!0.!*'+36.!8(-'!-'.!+70,-(03!09!3.8!-.*'30206(.)= !

!

H0/!-'.!*2+))(*+2!*2+/(3.-:!-'.!30/4+2!/+36.!)'0127!;.!*03)(7./.7!+)!;0--04!_!-0!*j :!0/!

,0))(;25!7j =!\0--04!V!+37!H:!+37!+35-'(36!+;0>.!7j!)'0127!30/4+225!;.!/.)./>.7!+)!

),.*(+2!9.+-1/.)=!W08!9+/!+;0>.!7j!-'.!*04,+))!4+5!;.!.@-.37.7!7.,.37)!03!-'.!7+-.!

+37!*04,0)./!(3!?1.)-(03:!;1-!(-!()!132(F.25!-'+-!+)!+3!+//+36./!<!80127!3..7!-0!8/(-.!

+;0>.!6j :!+37!*./-+(325!-'()!()!+!,(-*'!-'+-!+!*04,.-.3 -!,2+5./!)'0127!;.!+;2.!-0!,2+5=!

!

!#--)+3('$

<3!+--.4,-(36!-0!+3+25).!8'+-!()!-'.!-5,(*+2!-.))(-1/+!09!+!'()-0/(*+2!*2+/(3.-!,+/-:!<!

*03*217.7!-'+-!-'.!*03*.,-!09!-'.!(3)-/14.3-%)!/.6()-./)!+37!'08!-'.!1).!09!.+*'!09!-'.).!

;+2+3*.)!8(-'!03.!+30-'./!()!/+-'./!40/.!(4,0/-+3-!+37!-(.)!(3!8(-'!8'(*'!30-.)!+/.!-'.!

40)-!+37!2.+)-!1).7=!



! CEZ!

!

! O'+2=! &'/0+-! O2+/(=! L2-())=!
N0`+/-!g./.3+7.!(3!V"![J"a!Q+!ZS:!C"DC! ! ! ! !
C)-! Z=K! CC=D! "#=D! G=E!
G37! G#=K! JC=#! JD=Z! C!30-.!
N0`+/-!g./.3+7.!(3!O!4(30/![JDD:!C"D|! ! ! ! !
C)-! GG=E! JG=J! Ka=D! E!
G37! a"=#! JC=C! CC=E! E!
N0`+/-!x1(3-.-!90/!M(+30!]!n(37![ KaG:!C"DK! "="! GC=Z! "E="! E!
N0`+/-!N#?#&-+'++!&/(0![K#D:!C"DZ! K=#! D=J! DZ=E! E=D!
\..-'0>.3!g.@-.-!(3!V "!0,=!"C:!C"#Z|! ! ! ! !
C)-! a=E! a=E! D"=K! G="!
G37! JK=D! JC=C! JK=C! E!
\..-'0>.3!+//=!O`./35!g.,-.-!0,=!GE:!+//=!CDEa! ! ! ! !
C)-! CD=E! CG=E! ZJ=D! Z=C!
G37! aJ=Z! CK=G! JG=G! C!30-.!
[/044./!#!M+/-(-+):! %@CDEJT%@CDCE! ! ! ! !
C)-! Z=Z! D=a! DJ=C! C=D!
G37! JD=D! GE=C! KC=C! E!
O+)-(2I\2+`.!g.@-.-!30=!C!(3!V":!,1;2=!%@CDJG! ! ! ! !
C)-! Z=D! #=a! DG=G! C=a!
G37! JJ=E! GC=C! Ka=#! E!
[/044./!O03*./-0!(3!V "!0,=!JZ:!%@CDEJ! "=#! J=a! Da=#! G="!
&+1)*'!O03*./-0!(3!V"! GZ=J! #=G! ZC=E! J=a!
n.;./!O03*./-(30!(3!V"!0,=!GZ:!CDCC! Ca=C! "=a! "a=K! G=C!
n.;./!O03*./-0!30= !C!(3!H!4(30/!0,=!"J:!CDCC! CK=E! D=Z! "a=E! G=K!
n.;./!O03*./-0!30=!G!(3!V"!0,=!"K:!CDCC! CJ=a! D=G! "a=E! J=J!
O/1).22!O03*./-0!30=!C!(3!V"!0,=!C:!%@CDCC! CJ=G! "="! ""=K! C="!
O/1).22!O03*./-0!30=!G!(3!H!4(30/!0,=!a:!%@CDCD! C#=J! D="! ZD=J! J=D!
O/1).22!O03*./-0!30=!J!(3!\"!0,=!CC:!,1;2=!CDG#! CJ=C! #=C! "a=J! G=K!

H(61/.!J=CJ!A.6()-./!1)+6.!90/!-'.!*2+/(3.-!+)!+!,./*.3-+6.!09!-0-+2!30-.)!

H(61/.!J=CJ!)'08):!90/!-'.!80/F)!7()*1)).7!(3!-'()!*'+,-./:!-'.!,./*.3-+6.!09!30-.)!-'+-!

+/.!8/(--.3!(3!.+*'!/.6()-./!09!-'.!*2+/(3.-R!*'+214.+1!Q(3!-'()!*+).!30-!(3*217(36!-'.!

-'/0+-!/.6()-./S!.!-0!9!ef!-'/0+-!0325:!6e!-0!;"ef!*2+/(3.-!/.6()-./:!;e!-0!*df!+37!+2-())(40:!*!d!

+37!+;0>.=!<44.7(+-.25!)-/(F(36!+/.!-'.!7(99./.3*.!;.-8..3!-'.!,2+5./)!(3!80/F)!8(-'!

-80!*2+/(3.-!,+/-)R!+)!8.!80127!.@,.*-!-'.!9(/)-!,2+5./%)!,+/-!()!'(6'./!-'+3!-'.!).*037%):!

;1-!-'.!9(/)-!,2+5./!),.37)!-'.!>+)-!4+t0/(-5!09!-'.(/!-(4.!(3!-'.!*2+/(3.-!/. 6()-./:!D"w!(3!

-'.!*+).!09!\..-'0>.3%)!g.@-.-=!&'.!).*037!,2+5./!7(>(7.)!-'.(/!-(4.!40/.!.?1+225!

;.-8..3!-'.!208./!-'/..!/.6()-./):!;1-!+240)-!3.>./!)-/+5)!(3-0!-'.!+2-())(40=!&'.).!

314;./)!90/!-'.!).*037!,2+5./!,./'+,)!;.*04.!40/.!)1/,/()(36!8'.3!8.!*03)(7./!-'+-!

09!-'.!-'/0+-!30-.):!8'./.!)04.!,+/-)!),.37!GETJEw!09!-'.(/!-(4.:!6! e!+37!;"e!-.37!-0!;.!

/+/.25!1).7!+37!)0!+!)(63(9(*+3-!,/0,0/-(03!09!+!-5,(*+2!).*037!*2+/(3.-!,+/-!*03)()-)!09!



! CE"!

0325!-'.!-80!,(-*'.):!6e!+37!+e=!O04,+/.!-'()!8(-'!45!9(37(36!(3!H(61/.!J=#!-'+-!-5,(*+225!

;.-8..3!aEw!+37!Zaw!09!+!9(/)-!*2+/(3.-!,+/-!*03)()-)!0325!09!-'.!'.@+*'0/7!*d!-0!+d!(3!

-'.!*2+/(3.-!/.6()-./=!

!

[/044./%)!1)+6.!(3!'()!*03*./-0!2+/6.25!4(//0/)!-'+-!(3!-'.!9(/)-!,+/-)!(3!'()!,+/-(-+):!

,./'+,)!7.403)-/+-(36!-'.!*03*./-+3-.!3+-1/.!09!'()!8/(-(36=!n.;./!+37!O/1).22!)'08!

/.4+/F+;25!13+3(4(-5!(3!-'.!7(>()(03!09!-'.(/!,+/-)!;.-8..3!-'.!/.6()-./):!)166.)-(36!+!

)'+/.7!>(.8!09!8'+-!+!*2+/(3.-!,+/-!)'0127!200F!2(F.!%@CDCC=!!

!

L*'(.>(36!+!;+2+3*.!;.-8..3!-'.!/.6()-./)!(3!45!,+/-!8/(-(36!)(4(2+/!-0!-'0).!+;0>.!()!

+3!(4,0/-+3-!)-.,!(3!*/.+-(36!(7(04+-(*!,+/-)!-'+-!+2)0!*0390/4!-0!-'.!.@,.*-+-(03)!09!

9(/)-!+37!).*037!,2+5./)= 

!

9)+%"#-$+.$>#$'5.)0#0$

W()-0/(*+225:!;0--04!V!+37!H!8./.!/.)./>.7!+)!),.*(+2!,(-*'.) !+37!30-!0>./1).7:!.@*.,-!

;5![/044./!(3!'()!).*037!,+/-)!8'./.!-'.5!+/.!09-.3!1).7!-0!;/(36!*0201/!-0!2017! -1--(!

*'0/7)=!P08!;"!)'0127!+2)0!;.!1).7!2.))!9/.?1.3-25:!;1-!40/.!90/!/.+)03)!09!>0(*.I

2.+7(36=!\.*+1).!09!-13(36!+37!)0137!9!:!6!:!;#:!*! e:!."e:!9!e:!+37!-'/0+-!6!e!)'0127!+22!;.!

1).7!/+-'./!40/.!/+/.25!-'+3!0-'./!,(-*'.):!.>.3!8'./.!+!,2+5./!4(6'-!'+>.!.@-/+!F.5)=!

M+--./3)!-'+-!(3*217.!+35!09!-'.!)2(7.)!90/!-'.!2(--2.!9(36./)!*+3!*./-+(325!;.!(3*217.7:!

.),.*(+225!+)*.37(36!(3!-'.!*2+/(3.-!/.6()-./:!;1-!t17(*(01)25!+37!30-!/.,.-(-(01)25=!

!

=&)%"U-$

&'.!41)(*+2!.@+4,2.)!*03-+(3!4+35!09!-'.!(4,0/-+3-!*2(*'l)!90/!-'.!208!/.6()-./:!-'.!

L2;./-(I-5,.!,+--./3):!0/!6..0&#-=!M+--./3)!03!H!+37!O!+/.!1;(?1(-01):!;1-!O`./35:!

[/044./:!&+1)*'!+37!0-'./)!)'08!-'+-!8(-'!*+/.912!*03)(7./+-(03!09!-'.!2(--2.!9(36./)!

4+35!0-'./!'+/403(*!,+--./3)!+/.!,0))(;2.=!&'.!1).!09!+3*'0/!,(-*'.)!(3!-'.).!,+--./3):!

.),.*(+225!6:!*e:!7e:!.e:!+37!6e!()!'(6'25!(7(04+-(*=!

!

9'(+$6()+)*?$1.($'$4')(Z$+"#)($(.&#-$

\0-'!N0`+/-!+37![/044./!)'08!-'+-!(-!()!,0))(;2.!-0!-/.+-!-80!,2+5./)!;0-'!+)!+!,+(/!

+37!+)!(37(>(71+2)=!\0-'!4+5!'+>.!)020):!+37!;0-'!4+5!1).!-'.!9122!.@-.3-!09!-'.!

*'+214.+1!+37!*2+/(3.-!/.6()-./)=!&'.!).*037!,2+5./:!'08.>./:!)'0127!30-!,2+5!(3!-'.!

+2-())(40!/.6()-./=!n/(-(36!90/!+!,+(/!(3!,+/+22.2!0*-+>.):!-'(/7):!)(@-'):!+37!.>.3!701;2.!



! CED!

0*-+>.)!+22!'+>.!,/.*.7.3-)!(3!-'.!2(-./+-1/.=!N.207(*!8/(-(36!(3!-'.!*'+214.+1!/.6()-./!

80127!;.!131)1+2!(3!-'.!*03-.@-!09!W+/403(.41)(F:!;1-!n.;./!+37!O/1).22!)'08!-'./.!

()!,/.*.7.3-!90/!(-!(3!)020!8/(-(36=!

!

D3$(<4(3'(83%(D3$(<G(

!.4$\:!(=.=!;j :!()!+!>./5!'(6'!30-.!(37..7:!+37!(3!45!)-175!()!1).7!0325!03*.!;5!&+1)*'!

Q)..!V@=!aaS:!+37!03*.!;5!g,0'/!(3!'()!*03*./-0!30=!G!Q30-!?10-.7S=!<!*+3!*03*.(>.!09!30!

/.+)03!09!8'5!<!80127!8+3-!0/!3..7!-0!1).!-'()!,(-*':!;1-!(9!<!7(7:!40)-!2(F.25!+9-./!2036!

3.60-(+-(03!8(-'!-'.!,2+5./:!<!80127!*./-+(325!;.!+,,/0+*'(36!(-!;5!)-.,!0/!*20).!t14,:!

,/0;+;25!03!-'.!8+5!-0!+3!.?1+225!(4,/0;+;2.!-0,!O=!&'.!$-0,%!\!+3!0*-+>.!208./:!03!

-'.!0-'./!'+37:!()!+!41*'!40/.!)-/+(6'-I90/8+/7!,(-*':!.+)5!-0!,2+5!(3!+240)-!+35!

*(/*14)-+3*.=!

!

g0:!-'.!+3)8./!'./.R!-'+-!()!30-!-'.!?1.)-(03=!A+-'./:!8'(*'!-0,!\:!+37!(3!8'+-!

*(/*14)-+3*.|!

!

H.+#--F(

L/61+;25:!9/04!45!,0(3-!09!>(.8!09!*/.+-(36!*'+22.36(36!5.-!(7(04+-(*!,+/-):!-'.!

/.+)03)!90/:!90/!.@+4,2.:!+>0(7(36!*./-+(3!,(-*'.)!+/.!2.))!(4,0/-+3-!-'+3!-'.!9+*-!-'+-!

'()-0/(*+225!-'.5!6#(#!+>0(7.7=!B37./)-+37(36!-'.!/.+)03)!()!'.2,912:!;1-!,./'+,)!30-!

>(-+2:!+)!-'./.!8./.!4+35!*03-/022(36!9+*-0/)!-'+-!,2+5.7!+!/02.!(3!'()-0/(*+2!,/+*-(*.:!

,+/-(*12+/25!-03+2(-5=!&'.!2(4(-+-(03)!<!'+>.!(7.3-(9(.7!'./.!,./'+,)!0325!+2208!+!

9+*)(4(2.!09!'()-0/(*+2!,+/-!8/(-(36!-0!;.!*/.+-.7:!;1-!(7.3-(95(36!8'(*'!,(-*'.)!<!4(6'-!

0-'./8().!;.!0>./I1)(36!()!'.2,912:!+37!-'.!F3082.76.!09!8'(*'!,(-*'.)!-0!137./I1).!0/!

-0!1).!*+1-(01)25!*./-+(325!)'+,.)!45!,+/-!8/(-(36!(3!-'.!7(/.*-(03!09!-'.!'()-0/(*+2=!\1-!

-'.!'()-0/(*+2!/.+)03)!90/!-'.).!)-/(*-1/.)!4+5!'+>.!;..3!/+-'./!7(99./.3- !



! CE#!

;32%2,'.$%I(D"&(<#2233+(

$,$+"#$)*-+(32#*+$.1$&.5#@%$7N.%":$<E[F;$

!

&'.!+(4!09!45!*'+,-./)!03!-'.!'0/3!+37!*2+/(3.-!8+)!-0!01-2(3.!'08:!+)! +!303I,2+5./:!<!

*0127!7()*0>./!+!8+5!09!8/(-(36!90/!-'0).!(3)-/14.3-)!(3!+3!(7(04+-(*!5.-!*'+22.36(36!

8+5:!+37!-'+-!80127!)1(-!45!3..7)!(3!+//+36(36!/.,./-0(/.!40/.!8(7.25I40712+-(36!-'+3!

8+)!30/4+2!90/!-'0).!(3)-/14.3-)!(3!-'.!*2+))(*+2!./+=!<!'+>.!30!3..7!-0!70!-'()!)+4.!

.@./*().!90/!-'.!;+))003!+)R!Q'S!-'.!*2+))(*+2!;+))003!8+)!*03)(7./.7!043(-03(*!;5!

.+/25IC#-'!*.3-1/5!*04,0)./)f!Q>S!.@()-(36!*03*./-+3-.!+37!0/*'.)-/+2!,+/-)!9/04!-'.!

,./(07!90/!-'.!;+))003!+/.!+2/.+75!'(6'25!7.4+37(36f!Q%S!<!,2+5!-'.!;+))003:!-0!+!'(6'!

2.>.2:!+37!*+3!-'./.90/.!4+F.!+!/.+)03+;2.!t176.4.3-!09!8'+-!()!,2+5+;2.!9/04!-'.!,+6.:!

0/!*+3!7()*0>./!?1(-.!?1(*F25!-'+-!)04.-'(36!()!13(7(04+-(*!8'.3!<!+--.4,-!-0!,2+5!(-=JJ!!

!

&'.!;+))003!09!-'.!;+/0?1.!./+!8(-'!901/!F.5)!8+)!+2/.+75!+240)-!*04,2.-.25!*'/04+-(*!

T!0325!;0--04!\e!+37!O!!8./.!4())(36R!-'.!,/0;2.4!8+)!03.!09!.>.33.))!09!-03.!

;.-8..3!-'.!,(-*'.)!09!-'.!)*+2.=!\5!+-!2.+)-!-'.!4(7 IC"ZE)!+3!VI92+-!F.5!(4,/0>.7!-'.!

0-'./8().!>./5!-/(*F5!;0--04!V":!+37!-'./.+9-./!-'.!7.>.20,4.3-!09 !-'.!;+))003!8+)!

+;01-!(4,/0>(36!-'.!.>.33.))!09!(-)!)*+2.!+37!(3*/.+)(3625!(4,/0>(36!-'.!-.30/!/.6()-./:!

.)).3-(+225!-/+3)90/4(36!(-!9/04!+!;+))!(3)-/14.3-!8(-'!+!1).912!-.30/!/.6()-./!(3-0!+!

-.30/!(3)-/14.3-!8(-'!;+))!30-.)!-'+-!*0127!;.!*+22.7!1,03!8'.3 !/.?1(/.7=!

!

H0/!n+-./'01).!$(-!8+)!407(9(*+-(03)!-0!-'.!;0/.!+37!8+22!-'(*F3.)):!/+-'./!-'+3!-'.!

+77(-(03!09!F.5):!-'+-!*'+36.7!-'.!913*-(03!09!-'.!(3)-/14.3-!9/04!-'+-!09!+!*03-(310I

-5,.!;+))!(3-0!+3!.@,/.))(>.!-.30/!>0(*.!~o•!&'.!)-+37+/7!" IF.5!407.2:!03!8'(*'!\#e!

+37!O!!8./.!130;-+(3+;2.:!/.4+(3.7!(3!1).7!1,!13-(2!-'.!4(7!C#-'!*.3-1/5=%JK!!

n+-./'01).!70.)!30-!(7.3-(95!8'+-!90/!'(4!-'.!$)-+37+/7!" IF.5!407.2%!*03)()-.7!09:!+37!

\#e!+37!O!!'(#!0;-+(3+;2.!+37!8./.!(3*217.7!(3!).>./+2!CD-'!*.3-1/5!9(36./(36!*'+/-):!

+2-'016'!-'.5!8./.!0325!>./5!/+/.25!8/(--.3 !;5!*04,0)./)= Ja!&'.!;+)(*!9(>.!F.5)!Q90/!

\"e:!^:!V":!H:!+37!_!hL"S!*0127!;.!+164.3-.7!;5!+35!0/!+22!09!H! :!\":!*!!90/!.(-'./!/(6'-!

!
JJ!n'(2)-!<!*+3!4+F.!-'.!*2+/(3.-!80/F!0>./!+!20-!09!(-)!/+36.:!-'./.!()!30!8+5!<:!0/!+3503.!.2).:!
80127!)+5!<!+4!+!*2+/(3.--()-z!
JK!n(22(+4!n+-./'01).:! X'--..*! QP03703:![+'3!]!L>./(22:!GEEJS:!#TCE=!
Ja!M+12!p=!n'(-.:!$V+/25!\+))003!H(36./(36!O'+/-)%:!(3!A'&4)*$B.%)#+/$C.3(*'&:!>02=!KJ!
QN+/=!C##ES:!ZDTCCC:!""T "D=!



! CCE!

0/!2.9-!-'14;:!+37!03.!0/!-80!/.6()-./!F.5)!+(7(36!0/!+2208(36!-'.!,/071*-(03!09!,(-*'.)!

+;0>.!+e=!&'.!F.5)!*+22.7!H!+37!_!hL":!;0-'!90/!-'.!/(6'-!2(--2.!9(36./:!+/.!1).7!(3!-'.!

,/071*-(03!09!4+35!,(-*'.):!+37!4+35!09!-'.!3.8!F.5)!*+3!+2)0!'+>.!40/.!-'+3!03.!

),.*(9(*!1).:!.=6=!+!*!!F.5!8'./.!(-!()!,/.).3-!8(22!09-.3!+2)0!,/071*.!+!1).912!."=!

!

H(61/.!J=CK!&'.!+1-'0/c)!;+))003R!-'14;!0/!70/)+2!)(7.:!+;0>.f!9(36./!0/!9/03-!)(7.:!;.208=!

!

<3!*04403!8(-'!4+35!09!45!;+))003I,2+5(36!*022.+61.):!<!,2+5!03!+!*0,5!09!+3!

(3)-/14.3-!;5!W.(3/(*'!_/.3)./:!-'.!0/(6(3+2!7+-(36!%@CDEa=!&'()!'+)!3(3.!F.5)R!-'.!

)-+37+/7!9(>.:!,21)!H!!90/!/(6'-!-'14;:!\"!90/!/(6'-!-'(/7!9(36./:!+37!-80!/.6()-./!F.5)!90/!

-'.!2.9-!-'14;=!&'()!(3)-/14.3-!()!+!,/+64+-(*!*'0(*.!+):!8'(2)-!(-!()!*./-+(325!40/.!

+7>+3*.7!-'+3!N0`+/-!0/!W+573!80127!,/0;+;25!'+>.!.@,./(.3*.7:JZ!(-!()!)1(-+;2.!90/!

2+-.!\..-'0>.3!+37!-'.!*03*./-+3-.!80/F)!09!n.;./:!+37!()!0 9-.3!1).7!(3!,./90/4+3*.)!

09!/.,./-0(/.!+)!2+-.!+)!H.2(@!N.37.2))0'3!+37!A0;./-!g*'14+33=!<-!()!+2)0!;5!9+/!-'.!

40)-I*0,(.7!407.2!09!*2+))(*+2!;+))003=!

!

&0!;/(.925!7()*1))!-'.!*+,+;(2(-(.)!09!-'.!;+))003!+)!<!137./)-+37!-'.4:!<!8(22!/.>()(-!-'.!

2()-!09!9.+-1/.)!-'+-!4(6'-!7.9(3.!(7(04+-(*!(3)-/14.3-+2!8/(-(36!-'+-!<!1).7!+;0>.!(3!

7()*1))(03!09!-'.!*2+/(3.-=!

!

!.*'&)+)#-$

&'.!;+))003!8+)!+!,0,12+/!)020!(3)-/14.3-!(3!-'.!,./(07!C"ZETCDJE:!+37!-'./.!+/.!

4+35!.@-+3-!*03*./-0)!+37!0-'./!*03*./-+3-.!80/F):!(3*217(36!+!)(63(9(*+3-!;075!09!

*'+4;./!80/F)!90/!;+))003!+37!)(362.!)-/(36)=!&'.!*'0(*.!09!-03+2(-(.)!90/!)020!

/.,./-0(/.!8+)!8(7.:!(3*217(36!(3!+,,/0@(4+-.!0/7./!09!,0,12+/(-5!H:!\I92+-:!O:!+37!VI

92+-!4+t0/):!+37!O:!_:!L:!+37!^!4(30/)=!

!

<3!0/*'.)-/+2!2(-./+-1/.!-'.!;+))003!8+)!09-.3!-/.+-.7!+)!+!*03-(310!(3)-/14.3-!+37!8+)!

.@,.*-.7!-0!70!+35-'(36!-'.!$*.220!*0127:!)0!-'./.!+/.!-.*'3(*+225!7(99(*12-!+3++)!,+))+6.)!

!
JZ!$P0-`!,/071*.7!4+(325!9(>.I!0/!)(@IF.5!;+))003)=%!M(770*F.:!T.+V:$GKa=!



! CCC!

(3!-'/..!0/!.>.3!901/!)'+/,)!0/!92+-)=!W08.>./:!+)!+!*0//.),037.3-!-0!!"#$\'(2.*)%.*$

8/0-.!(3!CDJE!

A+,(7!,+))+6.)!'+>.!;..3!8/(--.3:!-0!;.!,2+5.7!+)!)020):!90/!-'.!\+))003:!(3!9(>.!
+37!)(@!)'+/,)!0/!92+-):!;5!.4(3.3-!*04,0)./):!8'0:!40)-!+))1/.725:!*0127!30-!;.!
-'0/016'25!+*?1+(3-.7!8(-'!-'.!-/1.!3+-1/.!09!-'.!(3)-/14.3-=!&'.!*03).?1.3*.:!
8'(*'!3+-1/+225!902208):!():!+!9+(21/.!(3!-'.!+--.4,-!-0!.@.*1-.!-'.4:!;5!-'.!40)-!
.@,./(.3*.7!+/-()-)=J" !

!

X0-8(-')-+37(36:!W+573!(3!!"#$=(#'+).*$8/(-.)!)020)!(3!LI92+-!+37!V!4+t0/)f!N0`+/-!

+2)0!8/(-.)!(3!V!(3!'()!>./)(03!09!H#--)'"f!O/1).22%)!=.*%#(+O!().!Q%@CDCKS$8(-'!*2+/(3.-!

+37!'0/3!'+)!+3!.@-.37.7!+37!-.*'3(*+2!)020!(3!H!4(30/f!+37!-'.!)208!40>.4.3-!09!O+/2!

p+*0;(%)!QC"#CTCDaGS!x1+/-.-!8(-'!)-/(36)!0,=!K!QCDGZS!()!(3!\I92+-!4(30/=!!

!

Y()++#*$('*?#$

&'.!208.)-!30-.!03!-'.!;+))003!8+):!(3!-'.0/5:!*03)(7./.7!;5!)04.!8/(-./)!-0!'+>.!;..3!

L:!+)!7()*1)).7!(3!O'+,-./!C:!;1-!-'()!41)-!'+>.!7.,.37.7!>./5!41*'!03!-'.!,2+5./R !<!

'+>.3%-!5.-!4+3+6.7!-0!+*'(.>.!+35-'(36!40/.!-'+3!+!)2(6'-25!92+--.3.7!\"z!H0/!N0`+/-!

(3!C"DaTD"!-'.!*04,2.-.!/+36.!8+)!\"e!-0!6e!Q)..!H(61/.!G="R!L--8007%)!2.))03!30-.)S:!

+2-'016'!(3!'()!*03*./-0!+!7.*+7.!.+/2(./!'.!'+7!8/(--.3!+!)(362.!'(6'!; "e=!Qg..!H(61/.!

J=Ca!;.208!90/!.@+4,2.)=S!\..-'0>.3!+)!+!/12.!60.)!+)!'(6'!+)!+e!(3!'()!0/*'.)-/+2!1)+6.:!

+2-'016'!-'.!)020!,+/-!(3!'()!&/(0!(3!_!n0U!J"!8(-'!,(+30!+37!921-.!09!C"DJ!09-.3!/().)!

-0!;e!+37!*d=JD![/044./%)!?1+/-.-)!8(-'!)-/(36)!Q%@CDEKS:!(3!45!>(.8!-'.!40)-!.99.*-(>.!

)020!8/(-(36!90/!-'.!;+))003:!-+F.!;"e!+)!-'.(/!'(6'.)-!30-.=!P+-./:!7.,.37(36!03!90/!

8'04!+!80/F!()!8/(--.3:!-'.!'(6'.)-!,(-*'!/().)!-0!7d !Qp+*0;(!90/!'(4).29:!+37!n.;./!90/!

_=!H=!\/+37-!QC""JTCDJZS!(3!'()!*03*./-0!09!CDCCS!;1-!+28+5)!+)!,+/-!09!+!/.2+-(>.25!

)208!*'/04+-(*!)*+2.!)-+/-(36!+-!2.+)-!+)!208!+)!;e=!O03*./-0)!*04,0).7!(3!g-0*F'024!;5!

O/1).22!(3!CDG#!+37!;5!€701+/7!^1,15!Q%@C""ETCDGGS!(3!CDCJ!/().!-0!."d:!+37!30-!

+,,/0+*'.7!;5!)-.,=!W08.>./:!-'.).!,(.*.)!8./.!,./90/4.7!;5!-'.!;/0-'./)!M/.14+5/:!

(3*217(36!-'.!+)-03()'(36!>(/-10)0!H/+3)!QC"DGTCDaJS:!.@*.,-(03+2!,./90/4./)!8'0:!+)!

!
J" !!"#$\'(2.*)%.* !QP03703:!CDJESR!C#J:!)(63.7!$<=!M=%=!A.-/(.>.7!9/04!_0062.!\00F)!
'--,)Rhh;00F)=60062.=*0=1Fh;00F)|(7•W16?LLLLYLLp ],/(3-).*•9/03-*0>./k>•03.,+6.]?]
9•9+2).!03!G#!p125!GEGC=!x10-.7!(3!,+/-!(3!p+4.)!\= ![0,,:!!"#$X'--..*! QX.8!W+>.3R!Y+2.!
B3(>./)(-5!M/.)):!GECGS:!DZ=!
JD!g04.!'+>.!)166.)-.7!-'+-!-'()!4.+3)!-'.!,(.*.!8+)!*04,0).7!8(-'!+!)4+22!;+))003!(3!H!0/!_:!
+!+#*.(..* :!(3!4(37:!;1-!-'.!,+/-!'+)!).>./+2!208!^)!-'+-!80127!;.!;.208!-'.!/+36.!09!-'()!
(3)-/14.3- :!+37!n'(-.:!X'--..*$J)*?#()*?$="'(+- !)'08)!-'+-!H/.3*'!*'+/-)!09!-'()!7+-.!+2/.+75!
(3*217.7!9(36./(36)!90/!*d!+37!'(6'./=!



! CCG!

L6/.22!)166.)-):!1).7!+!,+/-(*12+/!/..7!7.)(63!-'+-!+2208.7!-'.).!'(6'!30-.):! +37!.(-'./!

'+7!(3)-/14.3-)!8(-'!+!-'(/7!/.6()-./!F.5!)02.25!90/!-'()!,(-*':!0/!8./.!1)( 36!+!)2(6'-25!

2+-./!7.)(63!09!;+))003!;5!-'.!9(/4!09!_/.3)./!]!n(.)3./= J#!

H(61/.!J=Ca!V@+4,2.)!09!;+))003!'(6'I30-.!1)+6.!-+F.3!9/04R!Q' S!N0`+/-:!O03*./-0![C#C:!4>-=!<:!CKDTCK#f!Q>S!
\..-'0>.3:!&/(0!n0U!J":! 4> -=!<:!GG"TGGDf!Q%S!]!Q0S!n.;./:!O03*./-0!0,=!"a:! 4>-=!<:!CCJ!]!<RGJGf!Q#S!p+*0;(:!x1+/-.-!
0,=!K:!4>-=!<<<:!C"CTC"Zf!Q1S!]!Q?S!O/1).22:!O03*./-(30:!aC!]!"JT"K=!

n(-'!,/+*-(*.:!+37!+!)1(-+;2.!/..7:!<!'+>.!90137!7d!()!+*'(.>+;2.!03!45!_/.3)./!*0,5!(3!

-'.!*(/*14)-+3*.)!-'+-!n.;./!+37!p+*0;(!8/0-.:!;1-!."d !/.4+(3)!+!,(3*'.7!+37!92+-!30-.:!

8'.3!<!*+3!,/071*.!(-!+-!+22=!

!

!#--)+3('-$

&0!.)-+;2()'!-'.!-.))(-1/+)!+37!6.3./+2!1).!09!,(-*'.)!03!-'.!;+))003!8(-'!+!6/.+-./!

7.6/..!09!0;t.*-(>(-5!-'+3!()!,0))(;2.!1)(36!0325!45!.@,./(.3*.:!<!4+7.!+3!+3+25)()!09!

).>.3!)020!0/!*03*./-+3-.!80/F):!+37!)(@!,(.*.)!09!W+/403(.41)(F!Q2()-.7!(3!H(61/.!

J=CZS!-'+-!90/4!+!)+4,2.!09!/.,/.).3-+-(>.!80/F)!90/!-'.!;+))003=!&'.).!-06.-'./!)'08!+!

/+36.!09!+,,/0+*'.)!-0!)*0/(36!90/!-'.!;+))003!+)!+!)020!(3)-/14.3-!+37!+)!+!,+(/!8(-'(3!

+!8(37!.3).4;2.=!

!
J#!^033+!O'/()-(3.!L6/.22:!$A.,./-0(/.!90/!+!g8 .7()'!\+))003!b(/-10)0 R!L,,/0+*'(36!V+/25!
X(3.-..3-' IO.3-1/5!n0/F)!O04,0).7!90/!H/+3)!M/.14+5/!8(-'!+3!U/(6(3+2!_/.3)./!+37!
n(.)3./!\+))003%:!M'^!7())./-+-(03: !P.(7.3!B3(>./)(-5:!GECa=!



! CCJ!

!

%.24.-#($ 6.(G$ +.*'&)+)#-$ 0'+#$
N0`+/-! O03*./-0![C#C! \":!H! C""K!
[/044./! x1+/-.-!0,=!KZ!30=!C! \ ":!6! %@CDEK!
n.;./ ! O03*./-0!0,=!"a! H! CDCChGG$
n.;./! L37+3-.!]!A0370!0,=!Ja! *:!O! CDCJ$
p+*0;(! x1+/-.-!0,=!K! \ ":!; "! CDGZ!
p+*0;(! <3-/071*-(03!]!M0203+().!0,=!#! O! CDGDhJE!
O/1).22! O03*./-(30! 6:!\ "! CDG#!
N0`+/-! g./.3+7.!+!Z![J"a! V"! C"DC!
[/044./! M+/-(-+!0,=!Ka!30=!J! \":!V"! %@CDEE!
[/044./! M+/-(-+!0,=!"C! V":!\ "! %@CDEa!
\..-'0>.3!+//=!O`./35 ! g.,-.-!0,=!GE! V":!L":!\ "! +//=!CDEa!
\..-'0>.3!+//=!+303=! B.*'+#$9'+"U+)]3#$ *:!\ "! +//=!%@CDCE!
\..-'0>.3!+//=!+303=! g54,'035!30=!"! _:!6:!H:!^! +//=!CDCZ!

H(61/.!J=CZ!n0/F)!+3+25).7!-'+-!9.+-1/.!-'.!;+))003:!8(-'!7+-.!09!*04,0)(-(03:!+37!-'.!80/F)c!,/(3*(,+2!-03+2(-(.)=!

!

! \ "e! O! ^ ! V"! V! H! 9e! 6e! 6! e! +e! ; "e! ; e! *d! *! d! 7d! . "d!
N0`+/-!O03*./-0! ! ! ! ! ! ! ! ! ! ! ! !
! C! C! C! G! C! CE! K"! GE! C! ! G! ! ! ! ! !
[/044./!x1+/-.- ! ! ! ! ! ! ! ! ! ! ! ! ! !
! D! CE! CC! Ca! " ! G"! CZG! #C! CG! C! G! ! ! ! ! !
n.;./!,(.*.) ! ! ! ! ! ! ! ! ! ! ! ! ! !
! Z! J" ! GC! CC! J" ! DK! GCZ! CKE! G"! KC! CD! CK! CG! C! C! !
p+*0;(!,(.*.) ! ! ! ! ! ! ! ! ! ! ! ! ! !
! Ca! C#! GE! CG! GC! J#! Ga#! Ca#! aG! aa! JE! " ! CC! K! G! !
O/1).22!O03*./-(30! ! ! ! ! ! ! ! ! ! ! ! ! !
! " ! #! CJ! " ! Z! JE! C#Z! CCJ! GJ! JD! KC! ! Ca! K! " ! J!
N0`+/-![J"a ! ! ! ! ! ! ! ! ! ! ! ! !
C)-! ! ! ! G! ! G! CC#! JZ! ! ! ! ! ! ! ! !
G37! G! ! C! aa! G! GZ! C! ! ! ! ! ! ! ! ! !
[/044./!M+/-(-+) ! ! ! ! ! ! ! ! ! ! ! ! ! !
C)-! Ga! D! KK! CED! K! CG#! DE! G"! D! ! ! ! ! ! ! !
G37! KD! GJ! Z"! GDC! Ga! G#K! ! ! ! ! ! ! ! ! ! !
\..-'0>.3hO`./35 ! ! ! ! ! ! ! ! ! ! ! ! ! !
C)-! K! ! Z! a! C! GG! C""! "J ! CE! G! J! ! ! ! ! !
G37! DG! GJ! Ja! CaZ! " ! CE#! CG! C! ! ! ! ! ! ! ! !
B.*'+#$9'+"U+)]3#$ ! ! ! ! ! ! ! ! ! ! ! ! !
C)-! J! K! C! a! ! " ! DD! "E! J! ! ! ! ! ! ! !
G37! CG! G"! CG! aJ! CE! DG! G! C! ! ! ! ! ! ! ! !
g54,'035!" ! ! ! ! ! ! ! ! ! ! ! ! ! !
C)-! K! C! CJ! K! J! GK! #Z! #E! J! D! C! ! ! ! ! !
G37! J! Z! CCD! ZG! KE! CGa! CG! D! ! ! ! ! ! ! ! !

H(61/.!J=C"!L3+25).7!;+))003!80/F)R!314;./!09!1).)!09!'(6'.)-!+37!208.)-!,(-*'.)= !

H(/)-:!H(61/.!J=C"!04(-)!;0--04!\e!+37!O!!+)!(3!-'.).!,(.*.)!-'.5!8./.!8/(--.3!0325!;5!

N0`+/-!(3![J"a!Q+!)(362.!^"!90/!;+))003!G!(3!0*-+>.)!8(-'!-'.!C)-:!4>-=!C:!;=#aS!+37!;5!



! CCK!

O`./35!Q03.!09!.+*'!(3!-'.!g*'./`0!09!-'.!g.,-.-!(3!+!,+))+6.!4+/F.7! %.&&'$4()2.:$E5>S=!

g(4(2+/25:!9!e!()!+2)0!04(--.7!+)!90/!'+/403(*!/.+)03)!(-!()!1).7!2.))!-'+3!;0-'!9e!+37!6e:!

;1-!(-!()!1).7!/+-'./!40/.!-'+3!-'.!,(-*'.)!+;0>.!6 e=!

!

P00F(36!+-!-'.!208!,(-*'.):!(-!()!*2.+/!-'+-!(3!+22!,+/-)!H!)'08)!+!4+/F.7!)-.,!1,!(3!

9/.?1.3*5!09!1).!9/04!-'.!,(-*'.)!;.208!(-=!&'.!.@*.,-(03)!-0!-'()!+/.!;+))003!C!(3!

N0`+/-![J"a:!8'(*'!1-(2(`.)!+!/+-'./!'(6'./!+37!40/.!2(4(-.7!-.))(-1/+:!+37!-'.!1).!09!

V"!90/!;+))003!G!(3![J"a:!-'.![/044./!M+/-(-+):!+37!O`./35%)!+//+36.4.3-:!8'./.!-'()!

,(-*'!()!>./5!09-.3!-'.!-03(*!(3!VI92+-!4+t0/=!P08!^!9.+-1/.)!'.+>(25!(3!;+))003!G!(3!-'.!

\..-'0>.3!"!+//+36.4.3-:!;1-!-'()!()!-0!;.!.@,.*-.7!(3!+!,(.*.!2+/6.25! (3!_=!

!

\0--04!\"e!()!1).7!/.2+-(>.25!(39/.?1.3-25:!0/!.>.3!/+/.25:!.>.3!(3!-'0).!.@+4,2.)!8'./.!

V"!()!*04403=!&'.!.@*.,-(03)!'./.!+/.!+6+(3!O`./35:!8'0!)..4)!.+6./!-0!.@,+37!-'.!

/+36.!09!-'.!W+/403(.:!+2)0!,1)'(36!-'.!*2+/(3.-!+37!'0/3!1,!(3-0!-'.(/!'(6'.)-!/.6()-./):!

+)!8.22!+)!4+F(36!41*'!1).!09!-'.!208!*2+/(3.-:!+37![/044./ !(3!'()!M+/-(-+):!8'0!+2036!

8(-'!-'.!208!;+))003!+2)0!.@,20(-.7!-'.!*0201/)!09!-'.!208!*2+/(3.-!+37!'0/3=!

!

<3!)020!8/(-(36!+22!208!30-.)!;.208!H!03!-'.!;+))003!+/.!/.)./>.7!+)!),.*(+2!+37!1).7!+)!

9.+-1/.):!/+-'./!+)!<!)'08.7!8+)!-'.!*+).!8(-'!-'.!*2+/(3.-=!<3!.3).4;2.!8/(-(36 :!;+))003!

G!1).)!-'.).!,(-*'.)!40/.!09-.3:!.),.*(+225!V"!+)!,+/-!09!;+))!2(3.!9(61/.)!0/!-0!701;2.!

;+))003!C!+-!-'.!208./!0*-+>.=!&5,(*+225:!'08.>./:!-'.!;+))003%)!/+36.!;.6(3)!+-!H!+37!

-'.!,(-*'.)!;.208!-'+-!+/.!-/.+-.7!+)!+3!.@-.3)(03=!L!30-+;2.!.@*.,-(03!-0!-'()!()!-'.!>./5!

7.4+37(36!0,.3(36!09!W+573%)!g54,'035!30=!CEJ!(3!VI92+-:!$^/14!A022%!QH(61/.!J=CDS:!

8'./.!;+))003!C!41)-!,2+5!)09-25!+37!2.6+-0:!(3!13()03!8(-'!-'.!$*.220)!+37!;+)).)!(3!-'.!

/+36.!O!-0!L":!+!,+))+6.!-'+-!09-.3!/.?1(/.)!-'.!+))()-+3*.!09!+!)09-!*20-'!41-.!(3!-'.!

;.22=!

H(61/.!J=CD!W+573:!g54,'035!30=!CEJ:!c^/14!A022c:!;+))003!C:!4>-=!<:!CTCJ!

!

L-!-'.!-0,!09!-'.!/+36.!-'./.!()!-'.!)+4.!7()-(3*-! )-.,!(3!1)+6.R!6e!()!2(F.25!-0!;.!1).7!

0325!'+29!+)!09-.3!+)!9e=!<3!-'.!>(/-10)(*!)020!8/(-(36!09!n.;./:!p+*0;(:!+37!O/1).22!+"e:!+e:!



! CCa!

;"e:!+37!.>.3!*d!+/.!1).7!(39/.?1.3-25:!+37!,(-*'.)!+;0>.!-'+-!/+/.25!0/!30-!+-!+22=!<3!

.3).4;2.!8/(-(36:!+37!(3!)020!8/(-(36!,/.ICDCE:!+"e!+37!+e!+/.!1).7!.>.3!40/.!/+/.25:!

+37!;"e!'+/725!+-!+22=!

!

&'.!1).!09!-'.!;+))003!(3!-'.).!CJ!,(.*.)!)166.)-)!-'+-!*04,0)./)!*03)(7./.7 !(-)!*.(2'&!

/+36.!-0!;.!H!Q0/!V")!-0!6e=!&0!6+(3!+!).3).!09!'08!-'()!-80I0*-+>.!/+36.!8+)!1).7:!(-!()!

'.2,912!-0!91/-'./!7(>(7.!(-:!+2-'016'!+-!8'(*'!,(-*'!-0!4+F.!-'()!7(>()(03 !()!+!9+(/25!

+/;(-/+/5!7.*()(03!+):!7.,.37(36!03!-03+2(-5!+37!*04,0)./:!*!+37!."!*+3!;.!+)!*0440325!

1).7!+)!9!0/!6=!W08.>./:!90/!-'.!)+F.!09!*04,+/()03!<!'+>.!),2(-!-'()!30/4+2!/+36.!+-!-'.!

0>./;2083!0*-+>.!9:!/.)12-(36!(3!-'.!;+))003!'+>(36!8'+-!4(6'-!;.! *03)(7./.7!+)!901/!

/.6()-./)=!&'.!,./*.3-+6.!7()-/(;1-(03!09!,(-*'.)!8(-'(3!-'. ).!901/!/.6()-./)!(3!-'.!CJ!

,(.*.)!+;0>.!()!-'./.90/.!+)!902208)R!

!

! \ "eTV! HT.! 9T6e!6! eT."e! HT!6e!
N0`+/-!O03*./-0! E=D! CC=K! D"=a! E=K! #D=D!
[/044./!x1+/-.- ! G=G! CC=a! Da=Z! E=Z! #"=G!
n.;./!,(.*.)! G=D! Ga=G! Z#=C! G=#! #K=J!
p+*0;(!,(.*.)! G=G! CD=J! "a=a! K! #J=D!
O/1).22!O%-(30! C=K! CJ=G! DC! K=K! #K=G!
N0`+/-![J"a!!!!!!!!!C)-! E=C! Ca! DK=#! E! ##=#!

G37! J=K! ZJ=J! JJ=J! E! #Z=Z!
[/044./!M+/-(-+)!!C)- ! K=#! JZ=J! aD=a! E=G! #K=#!

G37! CJ=K! Z"=#! CD=D! E! DZ=Z!
\. .-'0>.3hO`./35!C)-! E=a! CJ="! Da=J! E=a! ##=E!

G37! CG=G! ZE="! G"=C! E! D"=D!
9'+"U+)]3#!!!!!!!!!!!!!C)-! E="! CZ! DJ! E=G! ##=G!

G37! #=G! ZG=C! GD=Z! E! #E=D!
g54,'035!"!!!!!!!!!!C)- ! E=Z! C"=G! DC=#! E=J! ##=C!

G37! a=#! aZ=D! J"=J! E! #K=C!

H(61/.!J=C#!M./*.3-+6.!1)+6.!09!-'.!901/!/.6()-./)!09!-'.!;+))003!(3!-'.!+3+25).7!80/F)f!+37!-'.!-0-+2!,./*.3-+6.!1).!
09!-'.!-80!4(772.!/.6()-./)=!

H(61/.!J=C#!)'08)!-'.!,./*.3-+6.!1)+6.!Q/0137.7!-0!03.!7.*(4+2!,2+*.S!09!.+*'!/.6()-./!

09!-'.!;+))003:!8(-'!+!9(9-'!*02143!)'08(36!-0-+2!1)+6.!09!-'.!30/4+2!,+/-!09!-'.!/+36.=!

H0/!40)-!)020!+37!C)-!,+/-):!40/.!-'+3!"aw!09!30-.)!+/.!(3!-'.!9T6e!/+36.=!U325!n.;./:!

+37![/044./!90/!;+))003!C!(3!'()!M+/-(-+)!8/(-.!,+/-)!-'+-!'+>.!+!)(63(9(*+3-!4(30/(-5!09!

-'.(/!30-.)!(3!-'.!HT.!,+/-!09!-'.!30/4+2!/+36.=!L22!)020!+37!;+))003!C!,+/-)!'+>.!+-!2.+)-!

#Jw!09!-'.(/!8/(-(36!(3!-'.!HT6e!/+36.:!+37!).>./+2!'+>.!#Dw!0/!'(6'./=!&'.!208.)-!

30-.):!\"TV:!-5,(*+225!4+F.!1,!Gw!09!)020!8/(-(36:!;1-!/+-'./!2.))!(3!.3).4;2.!,+/-):!



! CCZ!

8(-'!-'.!.@*.,-(03:!+6+(3:!09![/044./%)!M+/-(-+)=!L)!8.!)+8!(3!7()*1))(03!09!H(61/.!

J=C":!-'.!'(6'.)-!,(-*'.)!+/.!1).7!0325!(3!)020!/.,./-0(/.:!8(-'!-'.!0**+)(03+2!.@*.,-(03!

09!6!e!+37!+e=!

!

<3!*03-/+)-:!;+))003!G!,+/-)!'+>.!+/0137!ZEw!0/!40/.!09!-'.(/!8/(-(36!(3!-'.!208./!,+/-!

09!-'.!30/4+2!/+36.:!70!30-!1).!-'.!'(6'.)-!,(-*'.)!+-!+22:!+37!'+>.!;.-8..3!Zw!+37!CJw!

09!-'.(/!30-.)!(3!-'.!208.)-!/.6()-./=!

!

&'()!/.(390/*.)!-'.!(7.+!09!;+))003!C!+)!+!-.30/!(3)-/14.3-!+37!;+))003!G!+)!+!;+)):!+37!

8'(2.!-'.!C)-!,2+5./!4+5!7.)*.37!(3-0!-'.!G37%)!30/4+2!/+36.:!+37!.>.3!-'.!208.)-!

,(-*'.)!+)!+!),.*(+2!9.+-1/.:!-'.!/.>./).!()!30-! -/1.:!8(-'!;+))003!G!/.)021-.25!*039(3.7!-0!

-'.!4(772.!+37!208!/.6()-./)=!

!

9)+%"#-$+.$'5.)0$

L)!7()*1)).7!+;0>.:!;0--04!\e!+37!O! !8./.!(3!6.3./+2!*04,2.-.25!+>0(7.7:!.@*.,-!>./5!

/+/.25!;5!N0`+/-!+37!0-'./)!+)!+3!0*-+>.!701;2(36:!+37!-'.3!0325!+)!)'0/-!30-.)=KE!

!

L-!-'.!0,,0)(-.!.@-/.4.:!-0,!;e!+37!7d!+/.!7(99(*12-:!+37!7d!41)-!;.!,/.*.7.7!;5!*!d f!;"$ 

+37!*!d!+/.!/+-'./!.+)(./!-0!,2+5:!;1-!-0!;.!*2.+/!+37!)-/036!.>./5-'(36!+;0>.! ;"$ 

/.?1(/.)!+!/..7!-'+-!9+>01/)!-'.!'(6'!/.6()-./!0>./!-'.!208= !

!

L)!8(-'!-'.!*2+/(3.-:!(-!()!7(99(*12-!-0!,/.)*/(;.!8'+-!+3!+*-1+2!9(36./(36!*'+/-!80127!200F!

2(F.!90/!-'.!;+))003!+)!.>./5!(3)-/14.3-h/..7h,2+5./!9/+4.80/F!/.?1(/.)!)04.-(4.)!

/+7(*+225!7(99./.3-!9(36./(36)=!W08.>./:!*+/.!)'0127!(7.+225!;.!-+F.3!8(-'!,+--./3)!

(3>02>(36!-'.!*/0))I!+37!90/FI9(36./(36)!Q(=.=!;":!*!h7":!7!h."!+37!-'.!)+4.!+3!0*-+>.!

'(6'./S:!+37!+2)0!+35!,(-*'!9/04!H!0/!208./!-0!_!hL"!Q-5,(*+225!+/,.66(0)!(3!V!4+t0/!

+37!H!4(30/S!+)!-'()!(3>02>.)!+!/(6'-!2(--2.I9(36./!)2(7.=!\1-!(3!/.+2(-5!+22!09!-'.).!-'(36)!

'+,,.3!/.612+/25!(3!-'.!/.,./-0(/.!+37!8./.!+37!*03-(31.!-0!;.!)(4,25!,+/-!09!;+))003!

-.*'3(?1.=!

!

!
KE!L)!8.22!+)!-'.! ^ "!(3![J"a :!N0`+/-!8/(-.)!\! 90/!;+))003!G!(3!'()!^!4(30/!,(+30!*03*./-0!
[ KZZ!Q4>-=!<<:!CEKS:!+37!(3!'()!J#-'!)54,'035! kaKJ!Q4>-=!<b:!CCZ!]!CCDS=!



! CC"!

=&)%"U-$

&'./.!+/.!9.8:!(9!+35:!(3)-/14.3-+2!*2(*'l)!90/!-'.!;+))003!(3!-'.!*2+))(*+2!,./(07!(3!-'.!

8+5!-'+-!-'./.!+/.!90/!-'.!*2+/(3.-=!W08.>./:!+)![0,,!,0(3-)!01-:!-'.!;+))003 !

;.*+4.!-'.!9+>0/.7!(3)-/14.3-)!90/!701;2(36!)(36./):!>(02(3):!0/!-'.!-/.;2.!
80078(37)!+-!-'.!208./!0*-+>.!Q0/!)04.-(4.)!-'.!701;2.!0*-+>.S=!&'()!)0/-!09!
)*0/(36!T!-5,(*+2!09!b(.33.).!*2+))(*+2!*04,0)./)!;1-!+2)0!)..3!.2).8'./.! T!
6+>.!-'.!9.+-1/.7!4.2075!+!>(>(7:!$)'+708.7%:!+240)-!,+2,+;2.!,/.).3*.!+37!-'.!
0/*'.)-/+2!-.@-1/.!+!3.8!(221)(03!09!7.,-'!0/!-'/..I7(4.3)(03+2!),+*.=KC!

!

<3!-./4)!09!*'+/+*-./:!-'016':!-'.!/02.!90/!8'(*'!-'.!407./3!;+))003!()!;.)-!F3083:!+)!

$-'.!*2083)!09!-'.!0/*'.)-/+!4'($#P%#&&#*%#%:KG!8+)!13F3083!(3!-'.!*2+))(*+2!,./(07R!

^04‚361.`!N0/.30!(7.3-(9(.)!-'.!.+/2(.)-!/.9./.3*.!-0!-'()!*'+/+* -./()-(*!+)!;.(36!0325!

(3!CD""=KJ!<37..7:!-'.!;+))003!(3!-'.!.+/25!C#-'!*.3-1/5!8+)!)-(22!/+-'./!40/.!2(F.25!-0!;.!

.@,/.))(36!-'.!!()-+# !09!&.2.4+33%)!g03+-+!(3!H!4(30/!QC"GDSR![0,,!?10-.)!H/q'2(*'!+)!

)+5(36!-'.!;+))003!*0127!.@,/.))!$-'.!80/-'5:!-'.!>(/(2.:!-'.!)02.43:!-'.!6/.+-:!-'.!

)1;2(4.:!*04,0)1/.:!4(273.)):!(3-(4+*5:!.40-(03:!2036(36:!'.+/-9123.)):!/.>./.3*.:!+37!

)012912!+/701/=%KK!H0/![0*'!$L)!+!)020!(3)-/14.3-:!(-)!*'+/+*-./!09!6.3-2.3.))!()!40)-!

+,,/0,/(+-.f!(-!()!-'./.90/.!+2)0!*+22.7!;5!)04.!-'.!( 3)-/14.3-!09!20>.=%Ka!

!

&'.).!4+35!>+/(01)!*'+/+*-./)!*+3!;.!90137!(3!'137/.7)!09!,0))(;2.!.@+4,2.)!

-'/016'01-!-'.!)020:!*'+4;./:!+37!0/*'.)-/+2!/.,./-0(/.R!09!30-.!+ /.!)020)!/.25(36!03!

),..7!09!.@.*1-(03!-'+-!/(>+2!+35!*03*./-0:!(3*217(36!8(7.!2.+,):!(3!N0`+/-%)!g./.3+7.)!

(3!O!4(30/![JDD!Q4>-=!<b:!CKKS!0/!\I92+-![JZC!Q4>-=!b:!GaS!0/:!30-0/(01)25:!

\..-'0>.3%)!H01/-'!g54,'035!Q4>-=!<b:!CDKSf!09!.@,/.))(>(-5!+37!;.+1-5:!>+/(01)25!(3!

\..-'0>.3%)!g(@-'!+37!X(3-'!g54,'03(.)!0/!>(02(3!*03*./-0:!+37!09-.3!(3!W+573%)!

=(#'+).*f!0/!09!'1401/!0/!,+-'0)!(3!N0`+/-%)!2+-./!0,./+)!+37!W+573%)!)54,'03(.)=!<-!

()!,./'+,)!-'()!>./)+-(2(-5!-'+-!;.*+4.!-'.! ;+))003%)!7.9(3(36!*'+/+*-./()-(*:!/+-'./!-'+3!

+35!0-'./!*2(*'l=!

!
KC!p+4.)!\=![0,,:! !"#$X'--..*! QX.8!W+>.3R!Y+2.!B3(>./)(-5!M/.)):!GECGS:!D"=!
KG!X0/4+3!^.2!N+/:! 8*'+.2/$.1$+"#$^(%"#-+('$QP03703R!H+;./!]!H+;./:!C#DCS:!C"Z=!
KJ!ƒ1/.+!^04‚361.`!N0/.30:!$ \+))003!M2+5(36!(3!M./),.*-(>.R!O'+/+*-./!+37!M./90/4+3*.!
M/+*-(*.!9/04!CDEE!-0!CDaE%:!M'^!7())./-+-(03:!B3(>./)(-5!09!W.2)(3F(:!GECJ:!CCD=!
KK![0,,:!X'--..*:!#D:!?10-(36!H/q'2(*':!J'?.++-%"3&#$QCDG#S:!CKKTKa=!
Ka!$8&-$B.&.)*-+(32#*+$)-+$)"2$>#-.*0#(-$0#($="'('G+#($0#-$B'*1+#*$'2$'*?#2#--#*-+#*_$#($
6)(0$0'"#($'3%"$5.*$#)*)?#*$0'-$K*-+(32#*+$0#($T)#>#$?#*'**+=%!W.(3/(*'!O'/()-0,'! [0*':!
H3-)G'&)-%"#-$T#P)G.*!QCDEGSRaK#TaEf!/.-/(.>.7!9/04!
'--,)Rhh;00F)=60062.=*0=1Fh;00F)h+;01-hN1)(F+2()*'.)„P.@(F03='-42|'2•7.](7•J.-PC,M<_(6O
]/.7(/„.)*•5 !03!K!L16!GEGC=!x10-.7!(3!,+/-!(3![0,,:!X'--..*:!D"=!



! CCD!

!

9'(+$6()+)*?$1.($'$4')($

&'.!*2+))(*+2!(3)-/14.3-%)!-(4;/.!)..4)!-0!4+F.!-'.!.99.*-!09!*20).I'+/4035!;+))003)!

/+-'./!2.))!41775!-'+3!8(-'!407./3!(3)-/14.3-):!+37!+2)0!.3+;2.)!;.--./!;2.37(36= !L)!+!

/.)12-:!,+))+6.)!(3!,+/+22.2!-'(/7)!+37!)(@-'):!+)!8.22!+)!0*-+>.):!.>.3!7.)*.37(36!(3-0!-'.!

208!/.6()-./:!+/.!+22!*04403!(3!)020!+37!-1--(!8/(-(36=!&'.!-(4;/.!+2)0!40/.!.+)(25!

+2208)!+!*'+/+*-./()-(*!09!;+))003!8/(-(36!-'+-!()!30-!-5,(*+2!90/!-'.!0-'./!80078(37!

(3)-/14.3-)R!8/(-(36!90/!-80!Q0/!)04.-(4.)!40/.S!,2+5./)!(3!13()03:!+37!(3!+22!

*(/*14)-+3*.)!T!2017:!)09-:!9+)-:!)208:!+37!+*/0))!-'.!8'02.!/+36.!09!-'.!(3)-/14.3-=!

!

L77(-(03+225:!-'.!;+))003%)!71+2!,./)03+2(-5:!913*-(03(36!+)!;0-'!-.30/!+37!;+)):!4.+3)!

-'+-!-80!,+/-)!+/.!09-.3!(37.,.37.3-!09!.+*'!0-'./:!+37!*+3!;.!,2+5(36!1,!-0!-80!0*-+>.)!

+,+/-!+37!8(-'!?1(-.!7(99./.3-!*'+/+*-./)=!

!

D3$(<4(3'(83%(D3$(<G(

&0,!;e!()!01-)(7.!-'.!30/4+2!/+36.!09!-'.!;+))003:!;1-!n.;./!1).7!(-!8(7.25!(3!'()!

8*0'*+#$'*0$\3*?'()'*$W.*0.:!+!80/F!<!'+>.!,./90/4.7!03!45!_/.3)./=!g0:!90/!-'.!

;+))003R!5.):!-'+-!()!-'.!?1.)-(03f!+37!5.):!-0,!\:!;1-!0325!(3!8/(-(36!90/!45).29=!



! ""# !

!"#$%&'()!(

(

*+(#''#+,-+,(#+.(#''#+,&/&+%0(

!

$!"#$%&'($)"$*+(&$%",$+*--*.#/0$*0$*1$0"$&22&)3($&$,"24$"-$0%*1$4*)+$-"2$5&26")*($1"$0%&0$

*0$1#*01$0%(1($*)102#6()01$&)+$7(0$/"1(1$)")($"-$*01$(--(.08%" 

!

&'()*+!,-.'/0)-1,2!,%&0!3!4)+1.!56).,!786!.1,!)*-.694,*.-:!3!*85!*,,2!'*!9*2,6-.'*2)*+!

87!%",$3!4)+1.!56).,!786!.1,4!.88:!185!.8!;9.!.1,4!)*.8!'!-<86,=!&85,(,6:!4>!

)*(,-.)+'.)8*!87!.1,!<0'6)*,.!'*2!186*!-185 -!.1'.!,(,6>!<84;8-,6!1'2!'!2)77,6,*.!

9*2,6-.'*2)*+!87!185!.8!56).,!786!,'<1!)*-.694,*.:!'*2!-)4)0'60>:!'-!&'6085!-'>-:!$.8!

4'?,!+,*,6'0)-'.)8*-!'/89.!'!.6'*-<6)/,6%-!.,<1*)@9,!87!.6'*-<6);.)8*!)-!*8!0,--!

2'*+,689-!.1'*!4'?)*+!-9<1!+,*,6'0)-'.)8*-!'/89.!'!<84;8-,6%-!.,<1*)@9,!87!

<84;8-).)8*=%A!&'6085!'*'0>-,-!B,20'?%-!'66'*+)*+!;6'<.)<,!)*!-84,!2,;.1:!'0.189+1!*8.!

-;,<)7)<'00>!1)-!86<1,-.6'.)8*:!'*2!<8*<092,-!.1'.!51,*!.6'*-<6)/)*+:!B,20'?!$)-!

4,.)<9089-!)*!1)-!6,'0)-'.)8*!87!.)4/6'0!'*2!.,C.96'0!<8*.6'-.:!'*2!)*!.1,!6,.,*.)8*!87!

.1,-,!,77,<.-!51,6,!;8--)/0,D!EFG1)-!'21,6,*<,! .8!.1,!86)+)*'0!-<86,!)-!'!.6').!.1'.!

4'*)7,-.-!).-,07!)*!1)-!'66'*+)*+D!'-!49<1!87!.1,!86)+)*'0!'-!;8--)/0,=%H!!

!

I-!'*!,C'4;0,:!088?)*+!'.!B,20'?%-!(,6-)8*!)*!*)*,!;'6.-!87!.1,!@9'6.,.!$ 9*2$*10$1"$

,#)+(2:&2%!7684$J,,.18(,*%-!;*+(/*":$&'6085!,C;0')*-!185!.,*!2)77,6,*.!0)*,-!87!

.,C.96,!'6,!7)..,2!)*.8!.1,!&'648*),%-!*)*,!;'6.-=!F1,!186*-!;0'>!8*0>!.1,)6!86)+)*'0!0)*,-:!

'-!)-!.>;)<'0!)*!B,20'?=!K7!.1,!6,-.:!8*0>!8/8,!"!$<'66),-!8*,!87!.1,!(8<'0!0)*,-!

,C<09-)(,0>=!I00!8.1,6-!51)<1!.'?,!(8<'0!4'.,6)'0!'0-8!)*<092,!,0,4,*.-!87!.1,!86<1,-.6'0!

;'6.-=%L!!

!

!
" !M8N'6.!)*!'!0,..,6!.8!1)-!7'.1,6!6,+'62)*+!'66'*+)*+!<*($=)0->%2#)3$&#1$+(6$?(2&*/!O!-,,!
P1';.,6!"= !Q)01,04!I=!J'9,6:!K..8!R6)<1!S,9.-<1:!'*2!T8-,;1!&,)*N!R)/0!U,2-V:$9"@&20A$B2*(-($
#)+$C#-@(*.%)#)3()$UW'--,0X!J'6,*6,).,6:!"#YAOAZZ[V:!(80=!33X!A"H:!AZ!T90>!"\]A=$
A!M'6.)*!&'6085:!$F1,!F6'*-<6);.)8*-!786!Q)*2!&'648*),!87!Q,*N,0!B,20'?!U"\\YO"]["V%:!
M'-.,6-!2)--,6.'.) 8*:!^*)(,6-).>!87!B1,77),02:!"##Y:!"Z[=!
H!&'6085:!?(+/&4:!"HH=!
L!&'6085:!?(+/&4:!""\=!



! "AZ!

Q1'.!87!F6),/,*-,,%-!;6'<.)<,_!^*9-9'00>!786!'!1)-.86)<'0!'66'*+,6!1,!5'-!6,0'.)(,0>!

,C;0)<).!)*!1)-!')4-X!)*!"]ZL!F6),/,*-,,!'2(,6.)-,2!1)-!7)6-.!'..,4;.!'.!;9/0)-1)*+!/>!

-9/-<6);.)8*!'!<800,<.)8*!87!&'648*),49-)?=!

`86!-84,!.)4,!*85!4'*>!4'-.,6;),<,-!87!.1,!48-.!7'489-!<84;8-,6-!1'(,!/,,*!
';;,'6)*+!)*!'66'*+,4,*.-!786!&'648*),!)*!51)<1!.1,!,*.)6,!-;)6).!87!.1,!'9.186-!
ED(*10$+(1$C#0"21G!1'-!87.,*!/,,*!49.)0'.,2:!87.,*!.1,>!5,6,!,(,*!
9*6,<8+*)-'/0,!O!5).189.!6,+'62!786!.1,!)*-.694,*.-:!.1,)6!<84;'--,-:!.1,)6!
'/)0).),-!O!'*2!)*!.1'.!5'>!.1,!;0,'-96,!87!.1,!'6.)-.-!)*!.1,)6!;,67864'*<,-!E +*($
;2(#+($+(2$E>)10/(2$@#2$F2"+#40*")G!)-!08-.:!'00!87!51)<1!1'-!.1,!*'.96'0!
<8*-,@9,*<,!.1'.!.1,!,C;,<.,2!;0,'-96,!87!.1,!0)-.,*, 6-:!51,6,!).!1'-!*8.!'<.9'00>!
/,,*!2,-.68>,2:!1'-!'.!0,'-.!/,,*!0,--,*,2D [ !

!

B8!F6),/,*-,,!)-!<8*<,6*,2!5).1!;6,-,6()*+!.1,!<84;8-).)8*-%!-;)6).!86!3(*10:$/9.!'0-8!

5).1!56).)*+!5,00!786!.1,!)*-.694,*.-!-8!.1'.!1)-!;,67864,6-!4'>!+')*!,*a8>4,*.!7684!

.1,)6!586?:!51)<1!.1,>!5)00!.1,*!<8449*)<'.,!.8!.1,)6!0)-.,*,6-=!

!

I-!'*!,C'4;0,!87!F6),/,*-,,%-!'66'*+)*+:!`)+96,!L="(-185-!.1,!<8*<092)*+!/'6-!87!1)-!

.,*b;'6.!(,6-)8*!87!M8N'6.%-!B>4;18*>!*8=!H#!)*!Rb70'.!W[LH!)*!;'6'00,0!5).1!'!-186.!

-<86,!87!M8N'6.%-!86)+)*'0=Y!F1)-!'66'*+,4,*.!5'-!.1,!8;,*)*+!;),<,!)*!.1,!7)6-.!)--9,!87!

F6),/,*-,,%-!48*94,*.'0!9*1.(//&))G(1$+($9#1*H#($)*!"]Z]=!I!7900!/'6b/>b/'6!

2)--,<.)8*!87!.1)-!'66'*+,4,*.:!)*7864)*+!.189+1!.1'.!58902!/,:!)-!89.-)2,!.1,!-<8;,!87!

.1)-!-.92>:!/9.!;6,-,*.)*+!.1,!86<1,-.6'0!86)+)*'0!'*2!.1,!'66'*+,4,*.!8*,!'/8(,!.1,!

8.1,6!+)(,-!'!9-,790!)*2)<'.)8*!87!.1,!0,(,0!87!<6,'.)(,!)*.,6(,*.)8*!.1'.!F6),/,*-,,!

,4;08>-=!Q1)0-.!'048-.!,(,6>!/'6!2)(,6+,-!7684!M8N'6.%-!86)+)*'0!)*!-84,!5'>:!3!

89.0)*,!.1,!48-.!-)+*)7)<'*.!;8)*.-!/,085=!

!

!
[ !C//3(6(*)()$9#1*4&/*1.%()$I(*0#)3!UT'*9'6>!"]ZLV:!@98.,2!)*!&'6085:!?(+/&4:!"Z[c!'*2!S'()2!
Q1).5,00:!J%($5*10"27$&)+$K*0(2&0#2($"-$0%($L*)+$B&)+$&)+$L*)+$=)1(6:/($U"H!(8094,-V:!UA*2!
,2).)8*:!I9-.)*:!F,C=c!Q1).5,00!d9/0)-1)*+:!AZ"AV:!e8094,![!J%($M*)(0(()0%NO()0#27$L*)+$
B&)+$&)+$L*)+$=)1(6:/(:$"\]= !F6'*-0'.)8*!'2';.,2!7684!/8.1!-896<,-=$
Y!F1,!.,C.!87!.1)-!7)+96,:!51)<1!84).-!.1,!.)4;'*):!)-!<84;)0,2!7684!Q=!I=!M8N'6.:!?76P%")7$*)$
=N-/&0$6&Q"2$R)"8$STU$EVWS:!,2=!&=!P=!f8//)*-!g'*28*!UW'--,0X!Jh6,*6,).,6:!"#[]V:!'*2!Q=!I= !
M8N'6.:!?76P%")7$)28$STX$6"'(6()0$YX$&22&)3(+$-"2$Z$":"(1X$Z$./&2*)(01$[\]:!'66=!T8-,7!
F6),/,*-,,:!E,2=!*=*=G!UI4-.,62'4X!P84;9-)<:!*=2=!E. "##ZGV:!)*<86;86'.)*+!'0-8!.1,!<866,<.)8*-!
.8!.1,!F6),/,*-,,!.'?,*!7684!.1,!86)+)*'0!U"]Z]V!;6)*.!'*2!0)-.,2!)*! d,.,6!&,<?0:!L8$C8$9"@&201$
^)102#6()0&/4"6P"1*0*")()$*)$B(&2:(*0#)3()$->2$5&26")*(6#1*4$'"2$Y_W`!U&)02,-1,)4X!i,86+!
K04-:!AZ"LV:!(80=!A:!\L#O[Z=!`86!,'-,!87!<84;'6)-8*:!/'6!*94/,6-!'6,!'-!M8N'6.%-!86<1,-.6'0!
(,6-)8*!*8.!.1,!'66'*+,4,*.:!51)<1!1'-!HZ!7,5,6!/'6-!)*!.8.'0= !



! "A" !

!

`)+96,!L=" !M8N'6.!B>4;18*>!*8=!H#!)*!Rb70'.!W[LH:!)*!-186.!-<86,:!'*2!F6),/,*-,,j-!'66'*+,4,*.!87!).!)*!"Z!;'6.-:!
/=A]#OA#L!

3*!A]#!'*2!A#Z!F6),/,*-,,!84).-!.1,!()80)*!.6)00-!'-!)*!/8.1!<'-,-!.1,>!58902!/,!

'5?5'62!786!.1,!8/8,X!.1,!*,5!61>.14!786!.1,!&'648*),!)*!A]#! ;68()2,-!484,*.94:!

51)<1!)-!.'?,*!8(,6!/>!.1,!.694;,.!)*!A#Z=!K*0>!.1,!/'--88*-!?,,;!.1,!<8*.)*989-!

@9'(,6-!87!.1,!-.6)*+!-,<.)8*=!F1,!86<1,-.6'0!58825)*2%-!-9-.')*,2!<1862-!'6,!84)..,2:!

/9.!.1,)6!;).<1,-!'6,!;6,-,*.!)*!.1,!8.1,6!;'6.-= !

!

M8N'6.%-!9*)-8*!'6;,++)8b0)?,!7)+96,!/,+)**)*+!)*!A#A!48(,-!<8*.)*989-0>!285*5'62-!

.1689+1!.1,!()80)*-:!5).1!.1,!58825)*2!'*2!/'--)!7)6-.!,C;'*2)*+!.1,!-<86)*+!9;!'*2! !



! "AA!

!

`)+96,!L="!U<8*.=V!/=A#[OHZZ!

285*!/>!8*,!8<.'(,!)*!A#H:!'*2!.1,*!.1,!709.,!9;!/>!'!-,<8*2!8<.'(,!)*!A#L =!F1)-!-'4,!

7896!8<.'(,!29;0)<'.)8*!U86!7)(,!)*<092)*+!"Yb788.!/'--V!)-!*8.!;8--)/0>!)*!.1,!&'648*),:!

-8!)*!.1,!'66'*+,4,*.!.1,!8/8,-!'*2!<0'6)*,.-!;0'>!8*0>!.1,!7)6-.!/'6!'- !.1,!86)+)*'0:!-8!

.1'.!.1,>!<'*!6,b,*.,6!)*!.1,!-'4,!8<.'(,!)*!A#L!.8!,C;'*2!.1,!7 )+96,!9;5'62-=!F1)-!

1)+10)+1.-!.1,!/'--88*-!786!8*,!/'6!'.!.1,)6!,*.6>=!F1,!186*%-!,*.6>!)*!A#H!'22-!5,)+1.!

U'*'08+89-!.8!.1,!,*.6>!87!.1,!58825)*2!)*!.1,!86)+)*'0V!/9.!)-!-)4;0)7),2!/,<'9-,!87!

.1,)6!'(')0'/0,!;).<1,-X!1'()*+!.1,!58825)*2!289/0,!.1,4!)*!9* )-8*!*864'0)N,-!.1)-!

-)4;0)7)<'.)8*=!3*!A#L!.1,!186*-!<'*!;0'>!.1,!7900!7)+96,!/,<'9-,!).!)-!*85!8*!.1,!.8*)<=!



! "AH!

!

`)+96,!L="!U<8*.=V!/=HZ"OHZL!

`684!A##!.1,!86<1,-.6'0!.694;,.-%!7)+96,!)-!-186.,*,2!-8!.1'.!).!28,-*%.!)*.,67,6,!5).1!.1,!

<0'6)*,.%-!2,-<,*2)*+!-<'0,:!/9.!.1,!7)00)*+!89.!87!.1,!1'648*>!)*!8/8,!"!'*2!<0'6)*,.!'*2!

186*!A!4,'*-!.1,!7)+96,!'--94,-!'!2)77,6,*.!-)+*)7)<'*<,=!I.!HZH:!185,(,6:!.1,!-'4,!

28..,2!61>.14!)-!*85!';;0),2!)*!.1,!186*-!.8!.1,!-,<8*2!/,'.!'-!5,00!'-!.1,!.1)62:!'+')*!

'22)*+!484,*.94=!F6),/,*-,,%-!9-,!87!`!  '06,'2>!)*!.1,!()80)*!7)+96,!)*!HZH!'22-!'!

.89<1!87!;)@9'*<>=!F1,!8/8,-!;9*<.9'.,!8*0>!.1,!7)6-.!/,'.!87!,'<1!/'6!6'.1,6!.1'*!

0).,6'00>!.'?)*+!.1,!86<1,-.6'0!.694;,.-%!;'6.!)*!8<.'(,-!5).1!.1,!186*-:!'+')*!.8!/'0'*<,!

5).1!'*2!*8.!2,.6'<.!7684!.1,!<0'6)*,.-=!



! "AL!

!

`)+96,!L="!U<8*.=V!/=HZ[OHZ#!

I.!HZ[!.1,!86<1,-.6'0!/6'--%!.8*)<!<1862-!'*2!6,;,'.,2!.8*)<!'*2!284)*'*.!7)+96,!'6,!'00!

84)..,2:!'+')*!;,61';-!)*!.1,!)*.,6,-.!87!/'0'*<,:!'0085)*+!.1,!4')*!4,082)<!)2,'!.8!/,!

<0,'60>!1,'62!)*!HZY=!&85,(,6:!F6),/,*-,,!6,b<84;8-,-!.1)-!4,082)<!7)+96,!.1689+189.!

.1,!48(,4,*.X!.1)-!48.)7!O!0")(X$0")($&:"'(X$0")($:(/",!O!)-!'05'>-!'!2)77)<90.!8*,!.8!

;0'>!709,*.0>!8*!'!58825)*2!)*-.694,*.:!,-;,<)'00>!'.!-;,,2!'*2!51,*!).!)-!'-!6,;,.).)(,!

'-!).!/,<84,-!)*!.1)-!48(,4,*.=!F6),/,*-,,%-!)2,'!87! 0")(X$0")(X$0")($:(/",!-89*2-!(,6>!

-)4)0'6!'*2!)-!49<1!,'-),6!.8!;0'>!'-!.1,6,!)-!8*0>!8*,!;).<1k7)*+,6)*+!<1'*+,!.8!

<8*<,*.6'.,!8*=!I.!HZ]!.1,!&'648*),%-!8/8,!"!6)-,-!.16)00)*+0>!.8!.1,!1)+1!.8*)<:!*8.!

;6,-,*.!)*!.1,!86)+)*'0=!

!



! "A[ !

F1689+189.!.1,-,!;'+,-:!'*2!'0-8!.1,!6,-.!87!.1,!48(,4,*.:!F6),/,*-,,%-!186*!56).)*+!)-!

486,!'2(,*.9689-!'*2!-808)-.)<!.1'*!M8N'6.%-:!'0085)*+!.1,4!.8!4'?,!'!+6,'.,6!

<8*.6)/9.)8*!.8!.1,!,*-,4/0,:!79*<.)8*)*+! ,*0%!.1,!58825)*2!6'.1,6!.1'*!'-!'*!'2a9*<.=!

F1,!&'648*),!.694;,.!;'6.:!0)-.,2!'-!/,)*+! &+$/*:8!8*!.1,!86)+)*'0!.).0,!;'+,X!)-!'048-.!

<84;0,.,0>!F6),/,*-,,%-!)*(,*.)8*:!'*2!1,!;6,-,*.-!).!'048-.!'-!'!-808)-.:!586?)*+!

)*2,;,*2,*.0>!87!.1,!8.1,6!;'6.- =!F1,!;'6.!'22-!26)(,!)*!A#Z!'*2!HZY:!)*<6,'-,2!

;9*<.9'.)8*!)*!.1,!<'2,*<,-!87!HZZOHZ"!'*2!HZAOHZH:!'*2!.1,!;,*90.)4'.,!/'6!)-!

;'6.)<90'60>!*8.,586.1>:!'0085)*+!.1,!.694;,.,6!.1,)6!85*!<1,,?>!0)..0,!-808:!'*2!)*2,,2!

.8!2)<.'.,!.1,!;'<)*+!87!.1,!7)*'0!<1862-:!)*.6829<)*+!.6);0,.-!.1'.!28!*8.!8.1,65)-,!';;,'6!

'*>51,6,!,0-,!)*!M8N'6.%-!48(,4,*.=!

!

K*!.1,!8*,!1'*2:!+)(,*!1)-!-.'.,2!)2,'0-!786!1)-!'66'*+,4,*.-:!F6),/,*-,,%-!,7786.-!-,,4!

'048-.!)66,(,6,*.!.8!M8N'6.%-!3(*10=$3*2,,2:!,0-,51,6,!)*!.1,!48(,4,*.!1,!<9.-!*,'60>!

HZ!/'6-!87!49-)<:!-84,!.8!'(8)2!2)77)<90.!48290'.)8*-:!/9.!'0-8!)*!8.1,6!;0'<,-!.58b/'6!

;16'-,-!786!*8!8/()89-!6,'-8*=!J9.!.1)-!)-!'!7)*,0>!<6'7.,2!;),<,!87!&'648*),49-)?:!

-84,.1)*+!.690>!)2)84'.)<!786!5)*2!)*-.694,*.-!6'.1,6!.1'*!'!6,29<.)8*!86!<84;6,--)8*!

87!'*!86<1,-.6'0!86)+)*'0=!3.!2,48*-.6'.,-!0)..0,!7)2,0).>!.8!.1,!86)+)*'0:!/9.!).!)-!7900!87!).-!

<1'6'<.,6!'*2!-;)6).:!'*2!5,!-18902!6,4,4/,6!.1'.!F6),/,*-,,!1'2!?*85*!'*2!586?,2!

5).1!M8N'6.=!M8-.!)4;86.'*.0>:!.1)-!'66'*+,4,*.!)-!(,6>!-'.)-7>)*+!'*2!,*a8> '/0,!.8!

;0'>:!'*2!.1,6,786,:!'<<862)*+!.8!F6),/,*-,,:!'0-8!.8!0)-.,*!.8:!'*2!;,61';-!.1)-!5'-!1)-!

')4=!F1)-!)-!'!482,0!87!.1,!-86.!'*2!-.>0,!87!'66'*+)*+!.1'.!3!58902!0)?,!.8!'<1),(,=!

(

1-'0%(!2+0-.&'#%-2+0((

J,786,!-.'6.)*+!'*!'66'*+,4,*.:!3!*864'00>!<8*-)2 ,6!'!*94/,6!87!/68'2!@9,-.)8*-=!M'*>!

87!.1,-,!'6,!)*.,6<8**,<.,2:!-84,!87!.1,4!'6,!1)-.86)<'00>!/'-,2:!'*2!-84,!'6,!486,!

;6'<.)<'0!)*!*'.96,=!

!

!"2-3&(24(025'3&6%&7%(

f,+'620,--!87!.1,!586?!.8!/,!'66'*+,2:!3!49-.!<188-,!'!-896<,b.,C.!786!.1,!;).<1,-!'*2!

61>.14-=!&)-.86)<'00>:!)*!;'6.!'-!'*!'..,4;.!.8!<8*.680!<8;>6)+1.:!)*-.694,*.'0!'*2!

86<1,-.6'0!586?-!5,6,!.>;)<'00>!)--9,2!U;6)*.,2!86!)*!4'*9-<6);.V!8*0>!)*!;'6.-=!F1,!

6,+90'6!;9/0)<'.)8*!87!;6)*.,2!-<86,-!8*0>!-.'6.,2!'7.,6!'/89.!"]"[!'*2!-8!/,786,!.1)-!



! "AY!

2'.,!-<86,-!5,6,!8*0>!'(')0'/0,!)*!4'*9-<6);.:!'*2!;68/'/0>!.1689+1!'!<8**,<.)8*!5).1!

.1,!<84;8-,6=!d)'*8!;),<,-:!87!<896-,:!088?,2!49<1!.1,!-'4,!.1,*!'-!.1,>!28!*85:!'*2!

4'*>!)*-.694,*.'0!'*2!8;,6'.)<!586?-!5,6,!;6829<,2!)*!;)'*8!'66'*+,4,*.-= !

!

3.!-,,4-!0)?,0>!.1'.!)*!.1,!'/-,*<,!87!'!-<86,!.1,!.>;)<'0!1)-.86)<'0!'66'*+,6!58902!586?!

7684!'-!4'*>!)*2)()29'0!)*-.694,*.'0!;'6.-!'-!1,!<8902!-;6,'2!'689*2!1)4:!;,61';-!)*!

<8*a9*<.)8*!5).1!'!.58b!86!7896b1'*2!;)'*8!'66'*+,4,*.!786!'*!8(,6(),5:!586?)*+!89.!

51)<1!5,6,!.1,!48-.!)4;86.'*.!0)*,-!.8!;6,-,6(,=!K<<'-)8*'00>:!185,(,6:!'*!'66'*+,6!

2)2!1'(,!'<<,--!.8!'!-<86,X!Q,*2.!'*2!F6),/,*-,,!4'2,!'66'*+,4,*.-!87!.1,!8;,6'-!.1,>!

5,6,!;0'>)*+!)*!e),**':!'*2!B,20'?!586?,2!7684!7900!-<86,-=\ !

!

K.1,6!-).9'.)8*-:!185,(,6:!4)+1.!/,!486,!<84;0,CX!4>!)*).)'0!586?!,2).)*+!PN,6*>%-!

'66'*+,4,*.!87!J,,.18(,*%-!B,;.,.!8;=!AZ!786!;,67864'*<,!0,2!4,!.8!/,0),(,!.1'.!

PN,6*>:!;,61';-!)*!1'-.,:!1'2!786+8..,*!.8!)*<092,!J,,.18(,*%-!7)*'0!2,-<,*2)*+!()80'!

'*2!/'--)!7)+96,:!2,-;).,!1'()*+!-;'<,!)*!1)-!,*-,4/0,!.8!)*<092,!).!)*!.1,!6,-.)*+!

/'--88*!A:!'-!-185*!)*!`)+96,!L=A=!B9/-,@9,*.!6,-,'6<1:!185,(,6:!6,(,'0,2!.1'.!.1)-!

84)--)8*!'*2!4'*>!87!.1,!8.1,6!2)77,6,*<,-!/,.5,,*!.1, !9-9'0!(,6-)8*!87!.1,!B,;.,.!'*2!

PN,6*>%-!'66'*+,4,*.!'6,!/,<'9-,!1,!49-.!1'(,!/,,*!586?)*+!7684!J,,.18(,*%-!85*!

9*6,()-,2!<84;8-).)8*!-<86,:!6,)*786<)*+!.1,!0)*?!/,.5,,*!.1,!<84;8-,6:!.1,!'66'*+,6:!

'*2!.1,!'66'*+,4,*.:!'*2!'2(8<'.)*+!PN,6*>%-!(,6-)8*!'-!'*!)4;86.'*.!-896<,!786!.1,!

4')*!(,6-)8*!87!.1,!$586?%=!

!
\ !&'6085:!?(+/&4:!"Z]=!



! "A\ !

!

`)+96,!L=A(J,,.18(,*!B,;.,.! 8;=!AZ=!M82,6*!-<86,!/>!J6,).?8;7!l!&h6.,0!'*2!4k-!87!P'60!PN,6*>%-!'66'*+,4,*.!)*!Y!
;'6.-:!-185)*+!.1,!0'-.!\!/'6-!87!.1,!7)*'0, !

!

F1)-!,C'4;0,!'0-8!2,48*-.6'.,-:!185,(,6:!.1'.!'!4'*9-<6);.!-<86,!4'>!/,!'!;886!-896<,!

786!'!1)-.86)<'00>b)*7864,2!'66'*+,4,*.=!B<86,-!5,6,!87.,*!8*0>!.1,!7)6-.!-.'+,!87!

<84;8-).)8*:!'-!).!5'-!<8448*!786!.1,!<84;8-,6!86!1)-!;9/0)-1,6!.8!';;0>!6,()-)8*-!)*!

.1,!;'6.-=!M82,6*!a20(b0!,2).)8*-!;8-,!'!2)77,6,*.!;68/0,4=!F1,>!5)00!9-9'00>!/,!

;6,;'6,2!'<<862)*+!.8!AZ.1!<,*.96>!,2).86)'0!<8*<,;.-!87!8/a,<.)().>:!51)<1!'6,!87.,*!

<8*<,6*,2!5).1!9*)7>)*+!.1,!';;,'6'* <,!87!.1,!-<86,!/8.1!(,6.)<'00>!285*!.1,!;'+,!'*2!

186)N8*.'00>!.1689+189.!'!48(,4,*.!-8!.1'.:!786!)*-.'*<,:!'00!8<<966,*<,-!87!'!.1,4,!

1'(,!.1,!-'4,!'6.)<90'.)8*-!'*2!2>*'4)<-:! 9*'*)4).>!.1'.!<0'--)<'0!-896<,!4'.,6)'0-!

6'6,0>!-,,4!.8!/,!<8*<,6*,2!5).1=!3*2,,2:!.1,6,!)-!'!+685)*+!8;)*)8*!)*!&3d!.1'.!-84,!



! "A] !

87!.1,-,!2)-<6,;'*<),-!4'>!/,!2,0)/,6'.,:!'*2!<'*!;68()2,!)4;86.'*.!)*2)<'.)8*-!87!

;,67864'*<,!;6'<.)<,:!2,.')0-!.1'.!'6,!08-.!.1689+1!8(,6bN,'089-!,2).)*+=] !

!

`)+96,!L=H!-185-!'*!9*,2).,2!.6'*-<6);.)8*!87!.1,!8;,*)*+!87!J,,.18(,*%-!=36")0!

K(,6.96,!8;=!]L!)*!.1,!'66'*+,4,*.!/>!`6),26)<1!B.'6?,!U"\\LO"]H[V:!-)2,b/>b-)2,!5).1!

.1,!7)6-.!,2).)8*!87!.1,!86<1,-.6'0!-<86,!U51)<1!/,<'9-,!87!;9/0)<'.)8*!2'.,-!<'**8.!1'(,!

/,,*!).-!-896<,b.,C.V=!F1)-!2,48*-.6'.,-!185!2)77,6,*.!.1,!)*7864'.)8*!<8*.')*,2!5).1)*!

.1,!)*2)()29'0!;'6.-!87!'*!'66'*+,4,*.!<8902!/,:!/8.1!.8!.1,!8.1,6!;'6.-!)*!.1,!-'4,!

'66'*+,4,*.:!'*2!.8!8.1,6!(,6-)8*-!87!.1,!-'4,!586?=!

!

`)+96,!L=H!J,,.18(,*X!R+48*.!K(,6.96,!/'6-!" O\=!^*,2).,2!'66'*+,4,*.!786!#b ;'6.!&'648*),!/>!`6),26)<1!B.'6?,!
U. 8"]"AV!'*2!7)6-.!,2).)8*!87!86<1,-.6'0!-<86,:!J6,).?8;7!l!&h6.,0:!"]H"(

B8!'!-<86,!6,;6,-,*.-!'!(,6-)8*!87!'!;),<,!.1'.!'*!'66'*+,6!9-9'00>!58902!*8.!1'(,!1'2!

'<<,--!.8:!'*2!4'>!'0-8!;6,-,*.!'!(,6-)8*!87!.1,!;),<,!.1'.!)-!'.!822-!5).1!.1,!&3d!

)*.,6,-.-!87!'!+689;!0)?,!J8C5882!l!J6'--=!S,-;).,!.1)-:!)*!4>!;6'<.)<,!3!9-9'00>!7)*2!

9-)*+!'!482,6*!-<86,!'-!.1,!-896<,b.,C.!786!'*!'66'*+,4,*.!)- !9*'(8)2'/0,!'*2!)-!.1,!
!

] !,=+=!F6'*-7864)*+!"#.1!P,*.96>!&3dX!1..;-Xkk555=49-)<=8C='<=9?k6,-,'6<1k;68a,<.-k<"#1);k!
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Oboe 1

Oboe 2

Clarinetto 1

Clarinetto 2

Corno 1

Corno 2

Fagotto 1

Fagotto 2
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! "A#!

48-.!;6'<.)<'/0,!';;68'<1=!^-)*+!"#.1!<,*.96>!-<86,-!)-!9-9'00>!*8.!'*!,77)<),*.!-809.)8*!

/,<'9-,!.1,!0'<?!87!/'6!*94/,6-!'*2!(,6>!87.,*!'!0'< ?!87!.1,!0'/,0-!'7.,6!.1,!7)6-.!;'+,!

-185)*+!51)<1!)*-.694,*.!)-!8*!51)<1!-.'(,!4'?,-!.1,4!2)77)<90.!.8!6,'2!'*2!-085!.8!

586?!5).1=!&85,(,6:!6'.1,6!.1'*!'<<,;.)*+!482,6*!,2).86-%!2,<)-)8*-!'.!7'<,!('09,:!

51,6,!;8--)/0,!3!'05'>-!<84/)*,!<8*.,4;86'6>!-<86,-!5).1!6,7,6,*<,!.8!802,6!-896<,-=!

F1)-!,77,<.)(,0>!4,'*-!.1'.!'-!5,00!'-!'66'*+)*+!'*>!+)(,*!;),<,:!3!'4!87.,*!'0-8!

';;68'<1)*+!).!5).1!'*!,2).86%-!,>,:!4'?)*+!2,<)-)8*-!'*2!)*.,6;6,.'.)8*-!/'-,2!8*!

*8.'.)8*!'*2!?*850,2+,!87!;,67864'*<,!;6'<.)<,- :!'-!3!5)00!2)-<9--!)*!4>!<844,*.'6>!

8*!J,,.18(,*%-!8;=!\!/,085=!

!

8&%%-+,(%2(9+2:(%"&(2'-,-+#;(:2'9(

3.!5'-!<8448*!786!1)-.86)<'0!'66'*+,6-!.8!1'(,!;,67864,2!.1,!8;,6'-!.1'.!.1,>!'66'*+,2=!

3*!.1,!<'-,!87!86<1,-.6'0!586?-:!185,(,6:!;,67864'*<,-!5,6,:!.>;)<'00>:!6'6,:!'*2!

'66'*+,6-!586?,2!.8!<844)--)8*!7684!;9/0)-1,6-!86!.1,!<84;8-,6:!-8!.1,>!4'>!1'(,!*8.!

1,'62!.1,!586?:!51)<1!4'?,-!.1,!)2,'!87!586?)*+!7684!)*2)()29'0!;'6.-!'*!,(,*!486,!

2'9*.)*+!;68;8-).)8*=!d)'*8!'66'*+,4,*.-!U.58b!86!7896b1'*2-V!;68/'/0>!+'(,!.1,!8*0>!

8;;86.9*).>!.8!,C;,6),*<,!'!586?!/,<'9-,:!'-!2)-<9--,2!'/8(,:!-<86,-!5,6,! 9*9-9'0:!

690)*+!89.!-<86,b6,'2)*+!'.!.1,!;)'*8=!

!

m864'00>!3!'66'*+,!586?-!5).1!51)<1!3!'4!7'4)0)'6:!87.,*!1'()*+!;,67864,2!.1,!

86)+)*'0=!Q).1!586?-!3!1'(,*%.!;6,()89-0>!;0'>,2!).!)-!87!<896-,!)4;86.'*.!786!4,!.8!

7'4)0)'6)-,!4>-,07!5).1!.1,!-89*2!87!.1,!86)+)*'0!586?=!f,<862)*+-!58902!-,,4!.8!/,!'!

+882!-809.)8*:!'0/,).!1)-.86)<'00>!'*'<168*)-.)<:!/9.!.1,>!<'*!+)(,!'!;886!-,*-,!87!

86<1,-.6'0!/'0'*<,:!'*2!2)77,6,*.!;,67864,6-%!)*.,6;6,.'.)8*-!<'*!+)(,!'!(,6>!5)2,!6'*+,!

87!.,4;8-:!51)<1!/,<84,-!'*!)4;86.'*.!<8*-)2,6'.)8*!51,*!+'9+)*+!185!.8!56).,!

.,<1*)<'00>!2)77)<90.!;'--'+,-!786!5)*2!)*-.694,*.-=!

!

B8!786!'*!9*7'4)0)'6!586?:!3!.6>!.8!0)-.,*!.8!.1,!;),<,!8*0>!'!1'*2790!87!.)4,-!.8!+,.!'!

/68'2!8(,6(),5!87!).:!'*2!.1,*!6,0>!8*!4>!)*-.)*<.-!)*!.6'*-<6)/)*+!.1,!-896<, b.,C.=!K7!

<896-,:!;'6.!87!.1,!')4!87!4>!'66'*+,4,*.-!)-!.8!;6,-,*.!4>!85*:!-84,.)4,-!2)77,6,*.!

(),5!87!.1,!586?X!'!.6'*-<6);.)8*!87!4>!1,'6)*+!87!.1,!;),<,=!

!



! "HZ!

<"#%=(%"&+=(-0(/>(+&:(#''#+,&/&+%?(

F1,6,!'6,!'!6'*+,!87!1)-.86)<'0!482,0-!'*2!;6,<,2,*.-!.1'.!3!4)+1.!780085!.8!2,7)*,!4>!

';;68'<1!.8!'*!'66'*+,4,*.X!

¥! I!(,6-)8*!87!.1,!-896<,b.,C.:!8/()89-0>!'*!'66'*+,4,*.:!-)4)0'6!.8 !'!1)-.86)<'0!

8;,6'!'66'*+,4,*.=!

¥! I!(,6-)8*!87!.1,!-896<,!.1'.!-.)00!6,;6,-,*.-!.1,!-896<,:!/9.!.1'.!<6,'.,-!'!*,5!

(,6-)8*!86!6,'2)*+!87!).:!,=+=!B.94;7%-!D2&)+$?(2()&+(!8*!M8N'6.%-!WY"L=!

¥! I!*,5!586?!786!5)*2!)*-.694,*.-!7684!'*!"/+$86)+)*'0:!9-)*+!.1,!-896<,!.8!

;68()2,!'!76'4,586?!87!.1,4,-!'*2!1'648*)<!-.69<.96,-:!,=+=!.1,!?")&0($

F&0%G0*H#(!'66'*+,4,*.=!

¥! I!7'*.'->:!86!P"0NP"#2*:!9-)*+!8*0>!,0,4,*.-!87!.1,!86)+)*'0!-896<,!58(,*!)*.8!

*,5!4'.,6)'0=!

¥! I!6,;6,-,*.'.)8*!87!.1,!86)+)*'0!786!"0%(2$;96;8-,-:!,=+=!'!6,29<.)8*!U87!'*!8;,6'!

786!'<<84;'*)4,*.V!86!786!,29<'.)8*'0!9-,=!

B18902!'!*,5!'66'*+,4,*.!;6,-,6(,!.1,!-89*2!86!<8*<,;.!87!.1,!86)+)*'0!'-!7'6!'-!

;8--)/0,:!86!<'*!3!0,'(,!180,-!U,=+=!)*!(8<'0!289/0)*+-V!/,<'9-,!.1,!;,67864,6-!'*2!

'92),*<,!?*85!.1,!-896<,!5,00!,*89+1!.8!$7)00!)*!.1,!/0'*?-%_!

!

@2&0(%"&(%2+#;-%>(24(%"&(:2'9($'&3;5.&(-%0(#''#+,&/&+%?(

J,<'9-,!87!.1,!*'.96,!87!1)-.86)<'0!5)*2!)*-.694,*.-:!'*2!.1,!7'<.!.1'.!'!5)*2!,*-,4/0,!

5)00!.>;)<'00>!)*<092,!.6'*-;8-)*+!)*-.694,*.-:!.1,!?,>!-.69<.96,!87!.1,!86)+)*'0!4)+1.!

690,!89.!'!-9<<,--790!'66'*+,4,*.!'0.8+,.1,6=!RC.,*2,2!48290'.)8*-!.8!'!.,6.)'6>!?,>:!86!

486,!,C8.)<!48290'.)8*-:!86!,(,*!.8*)<!4'a86k4)*86!6,0'.)8*-1);-!U,=+=!P!4)*86kP!

4'a86V!4)+1.!586?!5,00!8*!.1,!/'--88*:!/9.!.6'*-;8-,2!786!Jb70'.!<0'6)*,.!86!786!4'*>!

186*!<688?-!4)+1.!;6,-,*.!)*-96489*.'/0,!;68/0,4-=!I!-809.)8*!<'*!/,!.8!.6'*-;8-,!'00:!

86!;'6.:!87!.1,!586?:!'*2!.1,6,!'6,!'!*94/,6!87!;8--)/)0).),-X!

¥! F6'*-;8-,!.1,!,*.)6,!586?!.8!'!$5)*2b76),*20>%!?,>!URb70'.:!Jb70'.:!`:!PV:!/9.!.1)-!

<'*!2,-.68>!.1,!,C;,6),*<,!87!.1,!86)+)*'0!586?!786!.1,!;0'>,6-:!,-;,<)'00>!)7!).!

<8*.')*-!5,00b?*85*!5)*2!-808-=!

¥! W,,;!.1,!86)+)*'0!.8*'0).>!87!89.,6!48(,4,*.-:!/9.!<1'*+,!.1,!?,>-!87!)*.,6*'0!

48(,4,*.-:!'0.189+1!.1)-!'0.,6-!.1,!6,0'.)8*-1);-!'<68--!.1,!;),<,= !



! "H"!

¥! I0.,6!.1,!48290'.)8*-!,*0%*)!48(,4,*.-!.8!4)*)4)-,!.1,!)4;'<.!87!;68/0,4'.)<!

.8*'0).),-:!/9.!.1)-!<'*!/,!2)77)<90.!.8!'<1),(,!<8*()*<)*+0>:!'*2!).!<'*!6'2)<'00>!

<1'*+,!.1,!0)-.,*,6%-!,C;,6),*<,!86!;,6<,;.)8*!87!.1,!586?=!

!

A'&(%"&'&(%2(B&(35%0?(

P9.-!.8!.1,!49-)<!<'*!/,!9-,2!786!.58!6,'-8*-X!
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5).1!/8.1!6,;,'.-!'-!;,6!.1,!4'*9-<6);.!58902!/,!,C<,;.)8*'0!'.!'/89.!"L!

4)*9.,-=!F1,!7)6-.!48(,4,*.!87!J,,.18(,*%-!B,(,*.1!B>4;18*>!U-,,!/,085V!)-!

.1,!-'4,=!I!486,!*864'0!4'C)494!296'.)8*!58902!/,!"Z!4)*9.,-=!Q180,!
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!
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!
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! "HA!

)*!).-!86)+)*'0!?,>:!.1,6,/>!<1'*+)*+!U6'.1,6!.1'*!2,-.68>)*+V!.1,!586?%-!?,>b

6,0'.)8*-1);-=!Q).1!6,+'62!.8!<9.-:!.1,!7)6-.!48(,4,*.!)-!<84;0,.,c!.1,!-,<8*2!84).-!'!
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<9.-!)*!.1,!-<1,6N8!-)4;0>!4'?,!.1,!48(,4,*.!-186.,6!'*2!486,!4'*'+,'/0,=!F18-,!)*!

.1,!7)*'0,!'0-8!4'?,!.1,!48(,4,*.!486,!<84786.'/0,!.8!;0'>:!'0.189+1!).!)-!-.)00!(,6>!

2,4'*2)*+:!/9.!'6+9'/0>!.1,-,!<9.-!'6,!'-!49<1!'/89.!'(8)2)*+!.8*'0).),-!)*!51)<1!).!

58902!/,!2)77)<90.!.8!'66'*+,!/,<'9-,!87!.1,!0)4).'.)8*-!)4;8-,2!/>!.1,!<0'6)*,.-!'*2!

186*-=!

!

C&3"+-D5&0(24(35%%-+,(

F6),/,*-,,%-!'66'*+,4,*.!)*!.,*!;'6.-!87!W6844,6%-!`)6-.!B>4;18*>!8;=!"A!7864-!.1,!
8;,*)*+!87!1)-!-,(,*.1!(8094,!87!9*1.(//&))G(1$+($9#1*H#(:!'*2!)*!.1,!7)6-.!48(,4,*.!
1,!9-,-!7896!2)77,6,*.!.,<1*)@9,-!87!4'?)*+!<9.-=!&)-!M8N'6.!H#!'66'*+,4,*.!9-,-!'!7)7.1!

.,<1*)@9,:!.1,!-)4;0,-.="Z!
!
"=!P8448*!<1862X!'.!'!;16'-,b,*2!86!<8*a9*<.)8*:!.1,!<1862!;68+6,--)8*!'.!.1,!;8)*.!87!
.1,!<9.!)-!.1,!-'4,!'-!'.!.1,!,*2!87!).:!-8!.1,!-'4,!1'648*>!)-!;6,-,6(,2=!
!
A=!M,082)<'00>!<8448*!;).<1!U`)+96,!L=LVX!-)4)0'6!.8!U"V:!/9.!'!4,082)<!;).<1!)*!.1,!/'6!
/,786,!.1,!<9.!)-!.1,!-'4,!'-!.1,!0'-.!/'6!87!.1,!<9.:!0,'2)*+!)*.8!.1,!780085)*+!/'6=!B8!
1,6,:!51)0-.!A#!'*2!H[!'6,!2)77,6,*.!<1862-:!.1,!<0'6)*,.-%!<8*<,6.!`!)*!A]!7907)00-!.1,!
-'4,!680,!'-!.1'.!87!.1,!/'--)!)*!HL=!!

!
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.1,)6!2)77,6,*.!/'6b<89*.-!.1,>!4'.<1!*,).1,6!.1,!;6)*.,2!,2).)8*!87!.1, !'66'*+,4,*.!O !`6'*N!
W6844,6:!?76P%")7X$"P8$YZ$[&22&)3(+$-"2$Y`NP&20$5&26")*(]:!'66=!T8-,7!F6),/,*-,,:!,2=!m,--'!
i0,*!Ug8*28*X!B'6'-.68:!AZZZV!O!*86!.1,!,'60>!,2).)8*!87!.1,!86<1,-.6'0!;'6.-!O!`6'*N!W6844,6:!
?*)-")*($&$D2&)+$c2.%(102($[*)$;]$"P8$YZ!UK77,*/'<1X!I*26n:!*=2=!E. 8"]Z[G:!;0'.,!*94/,6!""Z[V:!
8*0)*,!7'<-)4)0,!6,.6),(,2!7684!J'>,6)-<1,!B.''.-/)/0)8.1,?:!M9*)<1=!`86!,'-,!87!<84;'6)-8*!3!
1'(,!.6'*-;8-,2!.1,!86<1,-.6'0!;'6.-!7684!`!)*.8!R b70'.:!.1,!?,>!87!.1,!'66'*+,4,*.=!



! "HH!

!

`)+96,!L=L!W6844,6!?76P%")7$"P8$YZX!86<1,-.6'0!86)+)*'0!U.6'*-;8-,2V!'*2!F6),/,*-,,j-!'66'*+,4,*.:!/=A\OHY!



! "HL!

`)+96,!L=[ !W6844,6!?76P%")7$"P8$YZX!86<1,-.6'0!86)+)*'0!U.6'*-;8-,2V!'*2!F6),/,*-,,j-!'66'*+,4,*.:!/=YA O\[!



! "H[ !

!

`)+96,!L=[!U<8*.=V!

H=!P1'*+,!.1,!<1862!/,786,!.1,!<9.!U`)+96,!L=[VX!.1,!<1862!/,786,!.1,!<9.!)-!<1'*+,2!.8!

.1,!<1862!'.!.1,!,*2!87!.1,!<9.!U86!8*,!87!-)4)0'6!79*<.)8*V!.8!'0085!.1,!.6'*-).)8*!)*.8!.1,!

/'6!'7.,6!.1,!<9.=!F1,!0'-.!<1862!87!YH!)*!.1,!86<1,-.6'!)-!S\:!<'2,*<)*+!.8!i!4)*86!'.!YL:!

5).1!'!6)-)*+!/'--!;'..,6*:!`:!`! :!i=!3*!.1,!'66'*+,4,*.:!?,,;)*+!.1,!/'--!8*!`"!'*2!.1,!

<1862!'-!`\!4'.<1,-!\H!'*2!'0085-!.1,!<'2,*<,!8*.8!J b70'.!'.!\L=!



! "HY!

`)+96,!L=Y!W6844,6$?76P%")7$"P8$YZX!86<1,-.6'0!86)+)*'0!U-.6)*+-!8*0>:!.6'*-;8-,2V!'*2!F6),/,*-,,j-!'66'*+,4,*.:!/=\]O#A!



! "H\ !
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586?:!,=+=!/>!780085)*+!M8N'6.!86!J,,.18(,*%-!85*!;6'<.)<,-=!

¥! `80085)*+!.1,!;6'<.)<,!87!8*,!87!.1,!<84;8-,6%-!<8*.,4;86'6),-%:!786!,C'4;0,!

F6),/,*-,,!86!B,20'?=!

¥! $M>%!*,5:!<8*<,6.'*.,!-.>0,:!9-)*+!?*850,2+,!87!1)-.86)<'0!)*-.694,*.-!.8!

<8449*)<'.,!'!(,6-)8*!87!'!;),<,!.1'.!586?-!48-.!,77,<.)(,0>!786!.1,!;0'>,6-!87!

J8C5882!l!J6'--:!/9.!51)<1!0),-!89.-)2,!1)-.86)<'0!*864-=!

F1)-!(8)<,!)-!0)?,0>!.8!<1'*+,!2,;,*2)*+!8*!.1,!;),<,!/,)*+!'66'*+,2:!'*2!.1,!79*<.)8*!

87!.1,!'66'*+,4,*.=!

!



! "L" !

<"#%(-0(/>(#$$'2#3"(%2(032'-+,(G#0(.-0%-+3%(%2(E2-3&H?(

F1)-!2)77,6-!7684!;),<,!.8!;),<,:!'*2!)*2,,2!<1'*+,-!5).1)*!'*!'66'*+,4,*.!'-!.1,!
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;.)(!.4(*9!2&5(1)7*,&*,!7*5!8(--!4()0/--&>(!-.*.)&+&(-<!F()674-!78-.!755&*,!755&+&.*78!

;7+()&78!+.!47--7,(-!+67+!;&,6+!.+6()2&-(!0.*-&-+!.*8@!.'!-&*,8(!8&*(-!'.)!+6(!)&,6+!7*5!
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#!M1;0*5!S159-*V/!I4*01?!-+!M*1(5-;) /!807+&(.'/!EPZ,!



! "U@!

/*('D+6!6:06<(.*/-!D6./4!(&6!'99'/4626/(!*)!H66(&*86/?-!!"$-:*&<-:6=:(>#*B!'/5!

=*>'9(?-!*,/!Q!2./*9!A696/'56!O[TT!'/5!-60(.*/-!*)!&.-!H;)+'(!A696/'56!O[^"E!

!

7(!.-!/*(!&'95!(*!)./5!'!96'-*/!)*9!(&.-!56'9(&!*)!2./*9 ;G63!<.606-E!7/!'!2./*9!G63!(&6!

2*-(!+.G6+3!G63;06/(96-!'96!(&6!(*/.0!2./*9B!(*/.0!2'b*9!'/5!5*2./'/(B!D1(!)*9!&.-(*9.0'+!

0+'9./6(-B!'-!a.4196!UE"!D6+*,!562*/-(9'(6-B!.(!.-!5.)).01+(!(*!)./5!'!(*/'+.(3!./!,&.0&!'!

-./4+6!./-(9126/(!W.E6E!./!H;)+'(B!*9!./!QX!0'/!<+'3!,.(&*1(!6:0665./4!(&6!/*2./'+!*/6!

-&'9<c(,*!)+'(-!+.2.(-E!Z86/!./!R!2./*9!(&696!.-!(&6!&.556/!<9*D+62!*)!(&6!'1426/(65!

-60*/5B!96-1+(./4!./!(&9*'(!4!dB!,&.0&!.-!*/6!*)!(&6!<.(0&6-!(*!'8*.5!,9.(./4E!

!

! Q!0+'9./6(! H;)+'(!0+'9./6(! R!0+'9./6(!
F*/'+.(3! .! 7! e! .! 7! e! .! 7! e!
R!2./*9! f! [ ! ! #! ! P! ! U! ! ^! ! [ "! f! " ! !
L!2./*9! " "! P! ! [ ! ! " ! ! #! ! U! ! #"! " "! f!
Z!2./*9! " ! ! #! ! U! ! [ ! ! ^! ! $! ! P"! " ! ! P! !
S!2./*9! P"! " ! ! P! ! f! [ ! ! #! ! U"! P"! " "!
H!2./*9! P! ! U! ! ^! ! #! ! U"! $! ! " "! P! ! [ ! !
Q!2./*9! [ "! f! " ! ! " "! P! ! [ ! ! ^"! [ "! P"!
a! !2./*9! [ ! ! ^! ! $! ! U! ! #"! [ "! f! [ ! ! #! !

a.4196!UE" !Q+'9./6(!(9'/-<*-.(.*/-B!(*/'+.(.6-!'/5!G63!-.4/'(196-!./!2./*9!G63-!

a*9!6:'2<+6B!./!=*>'9(?-!Q!2./*9!A696/'56B!686/!(&*14&!,9.((6/!L!2./*9!.-!(&6!D6-(!

<*--.D+6!*<(.*/B!(&6!H;)+'(!0+'9./6(-!'96!:-1*:!./!(&6!Q!2'b*9!(9.*!*)!(&6!(&.95!2*8626/(E!

R/5!(&6!Q!2'b*9!0*5'!(*!(&6!)./'+6!.-!*/6!*)!(&*-6!<+'06-!,&696!(&6!0+'9./6(-!'96!,9.((6/!

,.(&!'00.56/('+-!)*9!a! !'/5!Q!B!9'(&69!(&'/!,.(&!(&6!(,*;-&'9<!G63!-.4/'(196!(&'(!,*1+5!

*(&69,.-6!D6!96C1.965B!'-!5.-01--65!./!Q&'<(69!PE!F&696!.-!'+-*!(&6!0*/-.569'(.*/!*)!(&6!

(.2D96!*)!(&6!5.))696/(!0+'9./6(-K!0+'9./6(-!./!Q!2.4&(!D6!(**!D9.4&(!)*9!-69.*1-B!2./*9;

G63!21-.0E!a19(&692*96B!'!(*/'+.(3!(&'(!,*9G-!)*9!(&6!0+'9./6(!'+-*!&'-!(*!D6!'006<('D+6!

)*9!(&6!D'--**/B!'/5!'++*,!'!,*9G'D+6!09**G!W*9!09**G-X!)*9!(&6!&*9/E!

!

R-!7!(*10&65!*/!./!Q&'<(69!PB!./!2./*9!G63-!(,*!/'(19'+!&*9/-!,696!&.-(*9.0'++3!*)(6/!

,9.((6/!'-!'/!1/;2'(0&65!<'.9B!,.(&!*/6!&*9/!<+'3./4!./!(&6!G63!*)!(&6!(*/.0B!'/5!(&6!

*(&69!./!(&6!G63!*)!(&6!96+'(.86!2'b*9E!A*!)*9!Q!2./*9!(&.-!26'/-!*/6!&*9/!./!Z;)+'(B!'/5!

*/6!./!QB!1-1'++3!Q!D'--*E!F&.-!4.86-!(&6!0*2<*-69!(&6!,.56-(!<*--.D+6!9'/46!*)!*<6/!

(*/6-B!./0+15./4!'/!1/-(*<<65!2./*9!(&.95B!,&.0&!.-!(&6!,9.((6/!Q!*)!(&6!96+'(.86!2'b*9E!



! "U"!

F&696!'96B!*)!0*19-6B!2'/3!6:06<(.*/-!(*!(&.-K!(&6!Q!2./*9!A696/'56!'/5!H66(&*86/?-!

a.)(&!A32<&*/3!'/5!F&.95!N.'/*!Q*/069(*!'++!1-6!(,*!&*9/-!./!Z;)+'(!(*!496'(!6))60(B!

=*>'9(!./!<'9(.01+'9!6:<+*.(./4!(&6!0*+*19-!*)!(&6!&*9/?-!-(*<<65!/*(6-!./!,9.((6/!R!

2./*9!)*9!(&6!).9-(!2*8626/(?-!960'<.(1+'(.*/!*)!(&6!-60*/5!-1Db60(!W-66!/*E!P$!./!

+,-./)*0&"?&@"4$&A0-;*XE!H1(!=*>'9(?-!0&*.06!2'3!&'86!D66/!D60'1-6!Z;)+'(!.-!(&6!

/*92'+!09**G!)*9!J'92*/.621-.GB!'/5!.-!*/6!*)!(&6!-*+*!09**G-E!A*26!/'(19'+!&*9/!

<+'369-!'+-*!5*!/*(!+.G6!<+'3./4!'-!'/!1/;2'(0&65!<'.9!D60'1-6!(&6!-'26!,9.((6/!<.(0&6-!

<9*5106!5.))696/(!-*1/5./4!(*/6-!)*9!6'0&!<+'369B!,&.0&!.-!1/-6((+./4!'/5!0'/!+6'5!(*!

5.)).01+(3!)*9!6'0&!./!<.(0&./4!*9!)./5./4!(&6!/*(6-E!

!

7/!(&6!*1(69!2*8626/(-!*)!(&6!S!2./*9!A32<&*/3!=*>'9(!1-6-!*/6!&*9/!./!H;)+'(!'+(*!

'/5!*/6!./!SB!,&.0&!,*1+5!D6!(&6!1-1'+!0&*.06-E!H1(!S!.-!(&6!&.4&6-(!'/5!D9.4&(6-(!*)!

(&6!-*+*!09**G-B!'/5!H;)+'(!'+(*!.-!(96'0&69*1-+3!&.4&B!'(!(&6!-'26!<.(0&!'-!'!(912<6(E!

R+(&*14&!=*>'9(!1-6-!'!<'.9!*)!H;)+'(!'+(*!&*9/-!./!(&6!L.869(.26/(*-!)*9!*D*6-B!&*9/-!

'/5!D'--**/-!OP#@!'/5!OP$@!)9*2!"$$^c$B!'-!'+-*!5*6-!J'35/!./!&.-!-.2.+'9!,*9G-!

)9*2!'9*1/5!(&6!-'26!(.26B!(&.-!09**G!.-!<9*D+62'(.0!./!J'92*/.621-.G&'-!(&696!.-!+.((+6!

<*--.D.+.(3!*)!)+6:.D.+.(3!*)!53/'2.0B!*9!./5665!*)!&'/5!-(*<<./4B!'/5!(&6!09**G!&'-!'!

210&;9651065!<.(0&!9'/46E!

!

7/!23!8.6,B!(&6!&*9/-!./!=*>'9(?-!*90&6-(9'+!869-.*/!*)!(&6!-32<&*/3!'96!<9*2./6/(!./!

,'3-!(&'(!91/!0*1/(69!(*!,&'(!7!,'/(!(*!'0&.686!./!'/!'99'/4626/(E !7/!(&6!*90&6-(9'+!

*9.4./'+!(&63!5*!/*(!('G6!*869!(&6!9*+6!*)!(912<6(-!'/5!5912-B!,&.0&!'96!/*(!<96-6/(!./!

(&.-!-0*96B!'/5!(&63!)1/0(.*/!'-!+.((+6!2*96!(&'/!).++./4!./!(&6!*1(69!2*8626/(-E!F&63!5*!

&'86!'!2*96!./56<6/56/(!-*+*.-(.0!9*+6!./!(&6!R/5'/(6!,&6/!(&63!'96!D*(&!09**G65!./!Z;

)+'(B!'/5!./!(&6!F9.*!*)!(&6!(&.95!2*8626/(!,&6/!(&63!'96!./!SE!a*9!26B!(&6!D9.4&(!(.2D96!

*)!(&6!&*9/-!./!(&6!*1(69!2*8626/(-!'+-*!0*/(9'5.0(-!(&6!46/69'++3!%-4B&/'(196!*)!(&6!

-32<&*/3!'/5!.(-! *90&6-(9'(.*/B!686/!2*96!-*!./!(&6!869-.*/!,.(&!0+'9./6(-E!7/-(6'5!./!

23!'99'/4626/(!7!'.265!(*!2'G6!(&6!&*9/-!2*96!./(649'(65!,.(&!(&6!96-(!*)!(&6!

6/-62D+6B!62<&'-.-./4!'!5'9G69!(.2D96B!,.(&*1(!-&9.++/6--E!R/5!)9*2!'!<9'0(.0'+!

-('/5<*./(B!./!'/3!'99'/4626/(!+*,69;09**G65!&*9/-!'96!2*96!1-6)1+!'/5!)+6:.D+6!)*9!

2.55+6!(6:(196-E!

!



! "UP!

F9'/-<*-./4!(&6!,&*+6!<.606B!*9!b1-(!(&6!*1(69!2*8626/(-B!(*!'/!*-0(*4&G63B!'-!./!(&6!

'99'/4626/(!*)!H66(&*86/?-!A686/(&!A32<&*/3B!.-!/*(!-*26(&./4!7!0*/-.56965!./!(&.-!

0'-6K!Q!2./*9!,*1+5!<9*D'D+3!D6!(&6!*/+3!*(&69!(*/'+.(3!(&'(!,*1+5!,*9G!'-!.(!,*1+5!

'++*,!&*9/-!./!Q!D'--*!'/5!Z;)+'(B!'/5!,*1+5!D6!4**5!)*9!H;)+'(!0+'9./6(-E!H1(!Q!.-!'!

+'946!./(698'+!','3 !)9*2!SB!,&.0&!,*1+5!1((69+3!0&'/46!(&6!-*1/5!'/5!(6:(196-!*)!(&6!

*9.4./'+B!<*--.D+3!2'G./4!'/!'99'/4626/(!*869+3!21553E!R+-*B!(&6!*9.4./'+!D'--**/!

<'9(-!'96!,6++!G/*,/!D3!<+'369-B!'/5!'96!5.)).01+(B!'/5!7!,*1+5!,'/(!(*!<96-6986!(&62!'-!

210&!'-!<*--.D+6K!Q!2./*9!,*1+5!0&'/46!(&6.9!0&'9'0(69!0*/-.569'D+3E!

!

F&.-!+65!26!(*!560.56!*/!G66<./4!(&6!(*/'+.(3!*)!(&6!2*8626/(-!'-!./!(&6!*9.4./'+E!7!1-6!

0+'9./6(-!./!H;)+'(!(&9*14&*1(B!'-!=*>'9(!5.5!,&6/!&6!'5565!<'9(-!)*9!(&62B!'/5!D60'1-6!

0+'9./6(-!./!Q!,*1+5!/*(!-1.(!(&6!0&'9'0(69!*)!(&6!21-.0!*9!(&6!'99'/4626/(!7!'2!

'((62<(./4E!g-./4!Q!0+'9./6(-!)*9!(&6!S!2./*9!2*8626/(-!,*1+5!'+-*!26'/!'!0&'/46!*)!

./-(9126/(!D6)*96!(&6!-+*,!2*8626/(!./!Z;)+'(B!,&.0&!.-!/*(!1/<960656/(65B!D1(!,&.0&!

0'1-6-!<9*D+62-!./!<69)*92'/06!'-!(&6!<+'369-!/665!(*!<.0G!1<!'!0*+5!./-(9126/(E!H;)+'(!

0+'9./6(!./!S!2./*9!,'-!'+-*!Vh)6896?-!960*226/5'(.*/B!'-!*1(+./65!./!a.4196![E"PE!7!

G6<(!*/6!&*9/!./!S!W'(!+6'-(!./!(&6!./.(.'+!869-.*/-X!'/5!96<+'065!(&6!*(&69?-!H;)+'(!'+(*!

,.(&!H;)+'(!D'--*B!(&.-!D6./4!2*96!(3<.0'+!./!J'92*/.621-.GB!'/5!2*96!1-6)1+B!

<'9(.01+'9+3!./!(&6!+*,69!964.-(69E!a*9!(&6!.//69!2*8626/(-!(&6!&*9/-!-&*1+5!D6!'-!(&6!

*9.4./'+B!<'.965!./!Z;)+'(!'/5!./!SE!

!

`(&69!'/-,69-!(*!23!/*92'+!).9-(!0*/-.569'(.*/-K!7!G/*,!(&6!,*9G!,6++!)9*2!

<69)*92'/06!./!*90&6-(9'E!H60'1-6!*)!'8'.+'D.+.(3!'/5!0+'9.(3!23!-*1906;(6:(!.-!

H]96/96.(69?-!A4:*,:!)1++!-0*96B!1-./4!D*(&!*)!=*>'9(?-!869-.*/-!*)!(&6!<.606E!J*,6869!

)*9!96'-*/-!*)!-<'06;6)).0.6/03!./!(&6!<'9(-!7!560.565!(*!/*('(6!(&6!*<6/./4!*)!(&6!+'-(!

2*8626/(!'-!(,*!96<6'(65!-60(.*/-B!9'(&69!(&'/!,9.( (6/!*1(!0*2<+6(6!'-!=*>'9(!5*6-E!

g-./4!(&.-!26(&*5!-'86-!-.:(66/!D'9-!*9!(,*!-3-(62-!*)!21-.0B!,&.0&!.-!.2<*9('/(!./!

-6((./4;*1(!(&6!<'9(-!-*!(&'(!(&6!+'946!96<6'(-!*)!D*(&!&'+86-!*)!(&6!2*8626/(!0'/!D6!

-66/!*/!'!5*1D+6!-<96'5!*)!<'46-E!

!

%&'(!7!'2!'.2./4!(*!096'(6!,.(&!(&.-!'99'/46 26/(!.-!<.606!*)!0*/069(!21-.0!)*9!-.:;<'9(!

J'92*/.6!(&'(!0*/8./0./4+3!96<96-6/(-!'!869-.*/!*)!=*>'9(?-!*90&6-(9'+!,*9GB!0*2<+6(6!



! "U[ !

'/5!./!.(-!*9.4./'+!(*/'+.(.6-B!D1(!(&'(!5*6-!/*(!'((62<(!(*!2.2.0!(&6!'19'+!6:<69.6/06!*)!

(&6!*90&6-(9'+!869-.*/E!F&6!-(3+6!*)!./-(9126/('(.*/!,.++!D6!23!*,/B!D1(!-&*1+5!/*(!

56(9'0(!)9*2!=*>'9(?-!21-.0E!F&6!0+'9./6(!,9.(./4!,.++!'-!)'9!'-!<*--.D+6!-1.(!'!).86;

G6365!./-(9126/(Y!=*>'9(?-!,9.(./4!)*9!(&6!D'--**/!./!(&6!*9.4./'+!.-!'+96'53!8693!

'58'/065B!-*!(&696!.-!/*!/665!(*!6:(6/5!(&'(Y!(&6!&*9/!,9.(./4!,.++!562'/5!'58'/065!

&'/5;-(*<<./4!(60&/.C16!'/5!(&6!1-6!*)!'!2.-2'(0&65!<'.9!*)!09**G-!./!(&6!*1(69!

2*8626/(-!26'/-!D*(&!<+'369-!,.++!0*869!(&6!'+(*!'/5!D'--*!9'/46-E!

!

A"&(@&'4:/+4(/0(%"&(#''#+-&.&+%(/0(%"&(;(.:+/'(56.$"/+6(

!

e69-.*/ ! " ! P! [ ! #! U! ^! $!
28(c5'(6! Tc"#! [c"$! #c"$! "@c"$! "@c"$! TcP@! ^cP"!
7! 59')(! 968.-.*/! 968c<69)! ! ! 968c96&!968c<69)!
77! 59')(! ! 968.-.*/! ! ! ! <69)!
777! 59')(! ! 968.-.*/! ! ! ! <69)!
7e! 59')(! 968.-.*/! 968.-.*/! 968.-.*/! 968c<69)! 968c96&! 968c<69)!

a.4196!UEP!F.26+./6!'/5!-122'93!*)!869-.*/-!*)!'99'/4626/(!*)!=*>'9(!A32<&*/3! /*E!#@!./!S!2./*9!

(

B&'4:/+(CK!a.9-(!L9')(!f!0*2<+6(6!'99'/4626/(B!<+'365!(&9*14&!./)*92'++3!'/5!960*9565E!

7/!P@"#B!)*++*,./4!23!/*92'+!<9'0(.06B!7!,*9G65!(&9*14&!(&6!<.606!C1.(6!C1.0G+3B!

<9*510./4!'!-*9(!*)!<9**);*);0*/06<(B!-+*((./4!+./6-!./(*!./-(9126/(-!,&696!(&63!).(B!'/5!

)*++*,./4!23!9*14&!91+6!*)!+6'8./4!./-(9126/('+!-*+*-!./!(&6.9!*9.4./'+!./-(9126/(-E!

!

F3<.0'++3B!7!+6'86!-.2<+.)3./4!*9!(&.//./4;*1(!'00*2<'/3./4!(6:(196-!(*!'!+'946!564966!

1/(.+!')(69!7!&'86!'--6--65!(&6!'19'+!6))60(!*)!(&6!).9-(!59')(!'-!'!,&*+6E!J*,6869!./!(&.-!

0'-6!7!(9.65!(*!+.4&(6/!(&6!(6:(196-!,&696!<*--.D+6!)9*2!(&6!*1(-6(B!./!<'9(!(*!'8*.5!'!

D*9./4!'/5!1/0&'/4./4!0*+*19B!'/5!./!<'9(!)*9!96'-*/-!*)!-('2./'!)*9!(&6!<+'369-E!7!'+-*!

560.565!)9*2!(&6!-('9(!(&'(!(*!2'G6!(&6!'99'/4626/(!2*96!.5.*2'(.0!)*9!J'92*/.6!7!

,*1+5!-.2<+.)3!-*26!*)!(&6!2*96!8.9(1*-.0!,9.(./4!./!(&6!(*<!<'9(!9'(&69!2*96!(&'/!

,*1+5!/606--'9.+3!D6!562'/565!D3!(&6!./-(9126/(-B!6-<60.'++3!(&6!.":"&/*4/*:#"!

'-<60(-!*)!(&6!+'-(!2*8626/(E!

!



! "U#!

F&6!./)*92'+!960*9565!<+'3;(&9*14&!*)!e69-.*/!"!,'-!-.4&(;96'5./4!)*9!'++!<+'369-B!

'+(&*14&!0+'9./6(!"!&'5!&'5!+.2.(65!-.4&(!D6)*96&'/5B!'-!&'5!7B!*)!0*19-6B!'+(&*14&!D6./4!

(&6!'99'/469!5*6-!/*(!41'9'/(66!D9./4!'D+6!(*!<+'3!23!*,/!<'9(i!

!

V.-(6/./4!(*!(&6!('<6!')(69,'95- !7!'2!&'<<3!,.(&!(&6!-60*/5!2*8626/(B!D1(!(&6!

960*95./4!*)!(&6!)./'+6!-*1/5-!<**9E!J*9/!"!./!S!-*1/5-!,9*/4B!D6./4!(**!&.4&!'/5!

D9.4&(B!<'9(.01+'9+3!./!(&6!1<<69!964.-(69K!=*>'9(?-!-*+*!&*9/!,9.(./4!&696!.-!(**!&.4&!)*9!

'!0&'2D69!21-.0!0*/(6:(B!964'95+6--!*)!(&6!09**G!)./'++3!62<+*365E!=*>'9(?-!

0&9*2'(.0.-2!./!(&6!5686+*<26/(!-60(.*/!.-!'!<9*D+62!)*9!(&6!&*9/-!'/5!(&6!0+'9./6(-B!

D1(!<69&'<-!)19(&69!./(649'(.*/!*)!(&6!&*9/-!./(*!(&6!6/-62D+6!,*1+5!56)1-6!(&6!)66+./4!

*)!M(**!6:(9626?E!A*26!'-<60(-!*)!D*(&!0+'9./6(!<'9(-!'96B!686/!')(69!-.2<+.).0'(.*/B!-(.++!

(**!5.)).01+(K!(&6!6:(9626+3!(60&/.0'+!/'(196!*)!(&6!0+'9./6(!"!<'9(!.-!(6++./4B!6-<60.'++3!

,.(&!)j!-*!<9*2./6/(!'+96'53!./!D'9-!^!'/5!$!*)!(&6!)./'+6E!J*,6869B!-*26!*)!(&*-6!

<'--'46-!./!(&6!)./'+6!(&'(!7!&'5!-.2<+.).65!/*,!-*1/5!'!D.(!(**!6'-3E!F&696!.-!'!(9.0G3!

D'+'/06!(*!)./5!D6(,66/!0&'9'0(69!'/5!(&6!8.9(1*-.(3!(&'(!+6'5-!(*!'/!*869+3!5.)).01+(!

<69)*92'/06E!S6/69'++3!7!)6+(!(&'(!(**!210&!*)!(&6!26+*5.0!2'(69.'+!.-!)*01--65!./!

0+'9./6(!"B!,&.0&!D60*26-!D*9./4!)*9!(&6!+.-(6/69B!'/5!.-!*869+3!562'/5./4!*)!*/6!

<+'369B!2'G./4!(&6!6))60(!9'(&69!2*96!0*/069('/(6!(&'/!0&'2D69!21-.0E!

!

B&'4:/+(DK!0&'/46-!2*-(+3!(*!2*8626/(!7E!
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