
!

!

!

!"#$$%&%'()*(%+*),')(-%)./""%&0)/)12.(#.%3%.)/'/.4*#*),$)
(&/'*#(#,'*)/5&,**)(-&%%)6/7%)(-&%*-,."*!)

!

!

!

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

!

!

-!,#(.$.!./01$,,(2!,3!,#(!45)/%,6!34!,#(!78$9(+.$,6!34!:3+,#!;5+3%$85!5,!;#5&(%!<$%%!$8!
&5+,$5%!4/%4$%%1(8,!34!,#(!+(=/$+(1(8,.!43+!,#(!2(>+((!34!?5.,(+.!34!-+,.!$8!,#(!

@(&5+,1(8,!34!A3)$3%3>6!!
!

!

!

;#5&(%!<$%%!
BCDD!
!

!
-&&+39(2!06E!

F(2!?3/G!

-+8(!H5%%(0(+>!

H6%(!;+3G2(+!

! ! ! !



! $$!

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

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

-JJ!KLM<FA!KNANKON@



! $$$!

!
!
!
!
)

/8*(&/5()
!

"<LJL"!'NL;HNKFE!@$44(+(8,!A,(&.!38!,#(!J522(+E!-!?/%,$%(9(%!-85%6.$.!34!
F+58.$,$38.!-)+3..!F#+((!'5>(!F#+(.#3%2.!

P/82(+!,#(!2$+(),$38!34!F(2!?3/GQ!
!
!

F#$.!&5&(+!/.(.!1/%,$%(9(%!%3>$.,$)!132(%.!$8)3+&3+5,$8>!$82$9$2/5%!+58231!

$8,(+)(&,.!582!.,5,(!582!&58(%!4$R(2!(44(),.S!582!25,5!4+31!,#(!DTTCUBCCV!&58(%.!34!

,#(!A/+9(6!34!L8)31(!582!"+3>+51!"5+,$)$&5,$38S!,3!5)#$(9(!,#+((!>35%.E!13+(!

5))/+5,(!(.,$15,(.!,#58!3,#(+!.,/2$(.!#59(!&+39$2(2!34!,#(!(44(),.!34!$82$9$2/5%!

)#5+5),(+$.,$).!38!%$*(%$#332!34!,+58.$,$38!3/,!34!%3G!G5>(.W!(.,$15,(.!34!2$+(),!582!

$8,(+5),$9(!(44(),.!34!,#(!.,5,(U%(9(%!/8(1&%361(8,!+5,(!38!,#5,!%$*(%$#332W!582!

+3/>#!(.,$15,(.!34!#3G!,#(.(!(44(),.!95+6!5,!,G3!#$>#(+!G5>(!,+58.$,$38!&3$8,.X!!!

F#(!.,/26Y.!15Z3+!4$82$8>!$.!,#5,!5!38(U&3$8,!$8)+(5.(!$8!/8(1&%361(8,!$.!

5..3)$5,(2!G$,#!5![\!2()+(5.(!$8!%$*(%$#332!34!,+58.$,$38S!582!,#$.!8(>5,$9(!(44(),!$.!

.$>8$4$)58,%6!>+(5,(+!43+!15%(.!,#58!4(15%(.!582!43+!#$>#U.)#33%!2+3&3/,.!,#58!

)3%%(>(!>+52/5,(.X!

-%.3S!G$,#!)59(5,.!2/(!,3!/830.(+9(2!#(,(+3>(8($,6S!,#(!.,/26!$82$)5,(.!,#5,!

5,!#$>#(+!G5>(!,+58.$,$38!,#+(.#3%2.S!.,5,(U%(9(%!95+$50%(.!>(8(+5%%6!15,,(+!%(..!582!

$82$9$2/5%U%(9(%!95+$50%(.!15,,(+!13+(X!!-82!5%,#3/>#!#$>#(+!/8(1&%361(8,!#5.!,#(!

.51(!8(>5,$9(!(44(),!38!%$*(%$#332!34!#$>#!.)#33%!2+3&3/,.Y!,+58.$,$38!5)+3..!5%%!

G5>(!,#+(.#3%2.S!$,.!(44(),!38!#$>#%6U(2/)5,(2!G3+*(+.Y!%$*(%$#332!34!,+58.$,$38!$.!

.$>8$4$)58,%6!.15%%(+!3+!2$.5&&(5+.!5%,3>(,#(+!5,!#$>#(+!,#+(.#3%2.X!



! $9!

!

)

)

(/8.%),$)5,'(%'(*)

!

JLAF!]^!F-_JNA````````````````````````````XXX`````````9!

JLAF!]^!^LM7KNA```````````````````````````XXX````````XXXX9$!

@L^^NKN:F!AFN"A!]:!F<N!J-@@NKE!-!?7JFLJNONJ!-:-JaALA!]^!!!!!!

FK-:ALFL]:A!-;K]AA!F<KNN!'-MN!F<KNA<]J@A````````````X`````XD!

F-_JNA!-:@!^LM7KNA`````````````X````````````````````Xbc!

KN^NKN:;NA````````````````````````````XX``````````V[



! 9!

.#*(),$)(/8.%*!

F50%(E!

DX !
5X @(.)+$&,$9(!A,5,$.,$).d;38,$8/3/.!582!_$85+6!O5+$50%(.````XX``be!

0X @(.)+$&,$9(!A,5,$.,$).d;5,(>3+$)5%!O5+$50%(.`````````````b[!

BX @(.)+$&,$9(!A,5,$.,$).dA,5,(UJ(9(%````````````````````XXX``b[!

bX ?32(%!DE!K(./%,.!34!F#+((UJ(9(%!J3>$.,$)!K(>+(..$38!"+(2$),$8>!J$*(%$#332!!!!
34!7&G5+2!F+58.$,$38E!A,5,(!582!L82$9$2/5%!K58231!L8,(+)(&,.!]8%6````bf!

!
VX ?32(%!BE!]22.!K5,$3.!34!7&G5+2!F+58.$,$38E!:3!L8,(+5),$38.````````XbT!

cX ?32(%!bE!]22.!K5,$3.!34!7&G5+2!F+58.$,$38E!78(1&%361(8,!L8,(+5),$38.`XVC!

eX ?32(%!VE!]22.!K5,$3.!34!7&G5+2!F+58.$,$38E!M(82(+S!?5+$,5%!A,5,/.S!582!
N2/)5,$385%!-,,5$81(8,!L8,(+5),$38.`````````````XX````````VB!

!



! 9$!

.#*(),$)$#72&%*!

^$>/+(E!

DX F+58.$,$38.!&(+!]&&3+,/8$,6S!06!6(5+`````````````````````XXVV!

BX F+58.$,$38.!&(+!]&&3+,/8$,6S!06!.,5,(X`````````````````````VV!

bX F+58.$,$38.!06!]&&3+,/8$,$(.!06!78(1&%361(8,`````````XXX`````XVc!

VX 78(1&%361(8,!@(8.$,6!43+!FG3"39!F+58.$,$38!]&&3+,/8$,$(.`X``````XVc!

cX -2Z/.,(2!"+(2$),(2!F+58.$,$38!"+3050$%$,$(.S!06!(2/)5,$38!582!
/8(1&%361(8,`````````````````````````````````XXVe!

!
eX -2Z/.,(2!"+(2$),(2!F+58.$,$38!"+3050$%$,$(.S!06!.(R!582!/8(1&%361(8,``XVe!

[X -2Z/.,(2!"+(2$),(2!F+58.$,$38!"+3050$%$,$(.S!06!.(R!582!15+$,5%!.,5,/.```V[!



!
!
!
!

!"#$$%&%'()*(%+,)-')(.%)/011%&2)3)456(#6%7%6)3'068,#,)-$)9&0',#(#-',)3:&-,,)
9.&%%);0<%)9.&%,.-61,=!)

!

"#$!%&'$%&#(()!(*!+,-./&+&(.!(0+!(*!%(12&.3(4$!/+-+0/51#$+#$,!)$*&.$)!-/!

6(7$,+89!1(,'&.:!6(7$,+89!(,!1$%*-,$!,$3$&6+5&/!-!%(.:/+-.)&.:9!3$.+,-%!-,$-!(*!

3(.3$,.!*(,!;(+#!/(3&(%(:&/+/!-.)!%-;(,!$3(.(4&/+/<!!=.)!1&+#!&.3,$-/&.:!&.3(4$!

&.$>0-%&+8!&.!+#$!?.&+$)!@+-+$/!A$<:<!=0+(,!$+!-%!BCCDE!-.)!/+-:.-.+!1-:$/!/&.3$!+#$!

FGHC/!A$<:<!I&/#$%!$+!-%!BCCGE9!+#$!&//0$!#-/!;$3(4$!-.!$7$.!4(,$!&46(,+-.+!-.)!

6(60%-,!(.$!&.!,$3$.+!8$-,/<!!J$3-0/$!(*!,&3#$,!%(.:&+0)&.-%!)-+-!-.)!4(,$!

/(6#&/+&3-+$)!>0-.+&+-+&7$!4$+#()/9!#(1$7$,9!&+!.(1!&/!6(//&;%$!+(!/+0)8!+#&/!

%&'$%&#(()9!-.)!#(1!&+!&/!-**$3+$)!;8!/#(,+2+$,4!$3(.(4&3!3(.+$K+9!&.!.$1!1-8/<!!!

L,&(,!,$/$-,3#!0/&.:!%(.:&+0)&.-%!)-+-!/$+/!-.)!*(30/&.:!(.!6,(;-;&%&+8!(*!+,-./&+&(.9!

-/!(66(/$)!+(!$K6$3+$)!1-:$!3#-.:$9!:$.$,-%%8!#-/!0/$)!/&46%$!%(:&/+&3!,$:,$//&(.!

(,!%&.$-,!6,(;-;&%&+8!4()$%/<!!J0+!40%+&%$7$%!%(:&/+&3!,$:,$//&(.!3-.!6,()03$!4(,$!

7-%&)!,$/0%+/!+#-.!$&+#$,!4$+#()!-.)9!-))&+&(.-%%89!6,(7&)$/!-!1-8!+(!$/+&4-+$!+#$!

$**$3+/!(*!3(.+$K+0-%!7-,&-;%$/<!

! =4(.:!+#(/$!3(.+$K+0-%!7-,&-;%$/!&/!+#$!;0/&.$//!383%$9!1#&3#!:$.$,-%%8!&/!

)$*&.$)!;8!$3(.(4&3!(0+60+!(,!+#$!0.$46%(84$.+!,-+$<!!M3(.(4&/+/!*,$>0$.+%8!#-7$!

/+0)&$)!+#$!$**$3+/!(*!+#$!;0/&.$//!383%$!(.!7-,&(0/!%-;(,!4-,'$+!(0+3(4$/9!;0+!&+!

,$4-&./!0.)$,/+0)&$)!;8!/(3&(%(:&/+/<!!N.3%0)&.:!-!;0/&.$//!383%$!4$-/0,$!&.!1-:$!

+,-./&+&(.!4()$%/9!;(+#!;8!&+/$%*!-.)!&.!&.+$,-3+&(.!1&+#!(+#$,!&.)$6$.)$.+!

7-,&-;%$/9!6,(7&)$/!&./&:#+!&.+(!+#$!$**$3+!(*!$3(.(4&3!3(.+$K+!(.!&.)&7&)0-%!1-:$!



! B!

+,-O$3+(,&$/!-.)!(**$,/!-!1-8!+(!+$/+!3$,+-&.!7$,/&(./!(*!/(3&(%(:&3-%!+#$(,&$/!-;(0+!

#&,&.:!-.)!6,(4(+&(.!>0$0$/<!

! "1(!(+#$,!/#(,+3(4&.:/!-,$!3(44(.!&.!6,(;-;&%&+82;-/$)!4()$%/!(*!

+,-./&+&(.&.:!(0+!(*!%(121-:$!/+-+0/<!!P.$!&/!+#-+!-%%!1-:$!+#,$/#(%)/!-,$!$//$.+&-%%8!

-,;&+,-,8!%&.$/!&.!+#$!/-.)!),-1.!;8!,$/$-,3#$,/Q!+#$8!-,$!.(+!6-,+&30%-,%8!&46(,+-.+!

+(!+#$!,$/6(.)$.+/9!+#$4/$%7$/9!-.)!(.$!-,;&+,-,&%8!),-1.!+#,$/#(%)!6,(;-;%8!&/!.(!

4(,$!&.#$,$.+%8!4$-.&.:*0%!+#-.!-.(+#$,<!!=!+,-./&+&(.!061-,)/!(0+!(*!-.8!%(12

1-:$!/+-+0/!&/!:(()9!(;7&(0/%89!;0+!+#$!/-%&$.+!*-3+(,/!4&:#+!-**$3+!+,-./&+&(.!-3,(//!-!

)&**$,$.+!+#,$/#(%)!&.!>0&+$!)&**$,$.+!1-8/9!(,!.(+!-+!-%%<!!"#$,$*(,$9!3(46-,&.:!

/$7$,-%!)&**$,$.+!+#,$/#(%)/!3-.!#$%6!)$+$,4&.$!+#$!;,$-)+#!(*!-!/+0)8R/!7-%&)&+8<!!

@$3(.)9!-%+#(0:#!4-.8!,$/$-,3#$,/!#-7$!/(0:#+!+(!-)),$//!/$%$3+&(.!&//0$/!)$,&7&.:!

*,(4!0.(;/$,7$)!)&**$,$.3$/!;$+1$$.!%(121-:$!-.)!(+#$,!1(,'$,/9!+#&/!-0+#(,!#-/!

.(+!*(0.)!-.8!-++$46+!+(!-)),$//!6(+$.+&-%!1&+#&.2%(121-:$!;&-/!;8!3(.+,(%%&.:!*(,!

6,&(,!1-:$/<!S(121-:$!1(,'$,/!0/0-%%8!-,$!/+0)&$)!-/!&*!+#$8!-%%!-,$!+#$!/-4$!

)&/+-.3$!*,(4!+#$!1-:$!+#,$/#(%)9!/(!)&**$,$.3$/!;$+1$$.!+#$&,!%&'$%&#(()/!(*!

+,-./&+&(.!+#-+!-,$!)0$!+(!7-,&-.3$!&.!,$/6(.)$.+/R!&.&+&-%!1-:$/!3-.!;$!1,(.:%8!

-/3,&;$)!+(!,-3$9!:$.)$,9!(,!(+#$,!*-3+(,/<!

! "#&/!/+0)8!0/$/!40%+&%$7$%!%(:&/+&3!,$:,$//&(.!(*!)-+-!*,(4!+#$!@0,7$8!(*!

N.3(4$!-.)!L,(:,-4!L-,+&3&6-+&(.!+(!+,8!+(!-)),$//!/(4$!(*!+#$/$!&//0$/<!!J8!0/&.:!

+#$!@NLL!,-+#$,!+#-.!-!%(.:$,9!.-,,(1$,!%(.:&+0)&.-%!)-+-/$+!%&'$!+#$!L-.$%!@+0)8!(*!

N.3(4$!T8.-4&3/9!&+!6,(7&)$/!-!4(,$!%&4&+$)!7&$1!(*!%(.:2+$,4!1-:$!+,-O$3+(,&$/!

-.)!%$*+23$./(,/#&69!;0+!-!4(,$!)$4(:,-6#&3-%%8!)$+-&%$)!6&3+0,$!(*!/#(,+2+$,4!

+,-O$3+(,&$/!-.)!-!4(,$!6,$3&/$!4$-/0,$!(*!+,-./&+&(./R!&44$)&-+$!$3(.(4&3!



! U!

3(.+$K+/<!!N+!$/+&4-+$/!+#$!$**$3+!(*!/+-+$2%$7$%!0.$46%(84$.+!(.!+#$!%&'$%&#(()!(*!

+,-./&+&(.!-.)!$K6%(,$/!6(//&;%$!7-,&-+&(.!&.!+#$!4-:.&+0)$!(*!+#-+!$**$3+<!N+!0/$/!

40%+&%$7$%!%(:&/+&3!,$:,$//&(.9!1&+#!-!3(4;&.-+&(.!(*!,-.)(4!$**$3+/!-+!+#$!&.)&7&)0-%!

%$7$%!-.)!*&K$)!$**$3+/!-+!+#$!/+-+$!%$7$%9!&.!(,)$,!+(!&46,(7$!7-%&)&+8!-.)!*%$K&;&%&+8!

1#&%$!%&4&+&.:!+#$!-//046+&(./!.$3$//-,8<!!=.)!*&.-%%89!&+!+$/+/!+1(!-))&+&(.-%!1-:$!

+#,$/#(%)/!+(!$K6%(,$!6(//&;%$!)&**$,$.3$/!&.!'$8!7-,&-;%$/R!$**$3+/<!

!

;0<%,)0'1)#':->%)0:&-,,)(.%),+%:(&5>)

!

! !?61-,)!&.+,-:$.$,-+&(.-%!4(;&%&+8!&.!+#$!?.&+$)!@+-+$/!/$$4/!+(!#-7$!

/%(1$)!&.!,$3$.+!)$3-)$/<!!I&/#$%!$+!-%!ABCCGE!0/$!/$7$,-%!/8.+#$+&3!3(#(,+/!+(!+,-3'!

*-4&%8!&.3(4$!:,(1+#!*,(4!1#$.!+#$!4-&.!$-,.$,!1-/!UC!+(!1#$.!#$V/#$!1-/!WC9!

*&.)&.:!+#-+9!1#$,$-/!&.3(4$!4(,$!+#-.!)(0;%$)!*(,!+#$!3(#(,+!;$:&..&.:!&.!+#$!

4&)2FGXC/9!&+!&.3,$-/$)!GBY!*(,!+#$!3(#(,+!;$:&..&.:!&.!+#$!4&)2FGWC/!-.)!(.%8!

ZCY!*(,!+#-+!;$:&..&.:!&.!+#$!4&)2FGDC/<!J$,.#-,)+!$+!-%!ABCCFE9!%(('&.:!-+!/#(,+2

+$,4!1-:$!+,-O$3+(,&$/!*(,!8(0.:!4-%$/!1&+#!-+!%$-/+!+#,$$!8$-,/R!$K6$,&$.3$9!*&.)!-.!

&.3,$-/$!&.!+#$!&.$>0-%&+8!-.)!0.3$,+-&.+8!(*!1-:$!:-&./<!!"#$!*%-++$.&.:!(*!1-:$!

+,-O$3+(,&$/!#-/!;$$.!-33(46-.&$)!;8!#&:#$,!1&+#&.2&.)&7&)0-%!7-,&-;&%&+8!(*!*-4&%8!

&.3(4$!A[$,+\!BCCZE!-.)!1-:$/!AT8.-.!BCCDE9!+,$.)/!+#-+!#-7$!;$$.!4(,$!

),-4-+&3!-+!+#$!%(1$,!$.)!(*!+#$!&.3(4$!/3-%$<!!](,!#-7$!*%-++$,!1-:$!+,-O$3+(,&$/!

;$$.!(**/$+!;8!#&:#$,!$.+,82%$7$%!1-:$/Q!^,$.3#!$+!-%!ABCCZE!*&.)!+#-+!+#$/$!#-7$!

;$$.!/+-:.-.+!(7$,!+#$!%-/+!+1$.+82*&7$!8$-,/<!



! X!

! @$7$,-%!&.)&7&)0-%!3#-,-3+$,&/+&3/9!/03#!-/!:$.)$,!-.)!,-3$9!#-7$!;$$.!*(0.)!

+(!#-7$!-.!$**$3+!(.!+#$!1-:$/!(*!1(,'$,/!-3,(//!+#$!$.+&,$!&.3(4$!/6$3+,04<!!

=%+#(0:#!#04-.!3-6&+-%!+#$(,8!#(%)/!+#-+!)&**$,$.3$/!&.!#04-.!3-6&+-%!40/+!;$!

-//(3&-+$)!1&+#!+#$/$!&.)&7&)0-%!3#-,-3+$,&/+&3/9!*$4-%$!1(,'$,/5+(!;$:&.!1&+#!

:$.)$,54-'$!%$//!+#-.!4-%$!1(,'$,/9!$7$.!-*+$,!3(.+,(%%&.:!*(,!#04-.!3-6&+-%!

*-3+(,/!A_&%;(0,.$!$+!-%!FGGXE<!"#$!:$.)$,!1-:$!:-6!-%4(/+!)&/-66$-,/9!#(1$7$,9!

1#$.!(.$!3(46-,$/!4$.!-.)!1(4$.!1&+#!+#$!/-4$!O(;/9!&.)&3-+&.:!+#-+!:$.)$,!

1-:$!&.$>0-%&+8!&/!;-/$)!(.!;$+1$$.2(3306-+&(.!,-+#$,!+#-.!1&+#&.2(3306-+&(.!

&.$>0-%&+8Q!`*$4-%$!(3306-+&(./a!6-8!%$//!+#-.!`4-%$!(3306-+&(./a!AM.:%-.)!-.)!

J,(1.$!FGGB9!_&%;(0,.$!$+!-%!FGGX9!L$+$,/$.!-.)!I(,:-.!FGGWE<!I-.8!,$/$-,3#$,/!

#-7$!0/$)!+#$!3(.3$6+!(*!%-;(,!>0$0$/9!)$7$%(6$)!;8!S$/+$,!"#0,(1!AFGZGE!&.!

-.-%8\&.:!)&/3,$6-.3&$/!&.!;%-3'!-.)!1#&+$!0.$46%(84$.+!%$7$%/9!+(!#$%6!$K6%-&.!+#$!

:$.)$,!1-:$!:-6<!!^$,.-.)$\!-.)!I(,/!ABCCDE9!/+0)8&.:!-!:,(06!(*!-66%&3-.+/!*(,!

O(;/!-+!-!3-%%!3$.+$,9!*&.)!)&**$,$.+&-%!/(,+&.:!(*!4-%$!-.)!*$4-%$!-66%&3-.+/!&.+(!

#&,&.:!>0$0$/!;0+!.(!1&+#&.2>0$0$!1-:$!)&**$,$.3$/!(.3$!/(,+&.:!&/!3(46%$+$<!!J%-3'!

1(,'$,/!-%/(!#-7$!;$$.!*(0.)!+(!4-'$!/0;/+-.+&-%%8!%$//!+#-.!1#&+$/!Ab-.3&(!$+!-%!

FGGZQ!T-,&+8!-.)!I-/(.!FGGDE<!!=.)!-/!1&+#!1(4$.9!;%-3'/R!%-;(,!4-,'$+!

)&/-)7-.+-:$!(330,/!%-,:$%8!)0,&.:!+#$!O(;!/$-,3#!-.)!#&,&.:!6,(3$//$/!A^&K!-.)!

@+,08'!FGGUQ!J$,+,-.)!-.)!I0%%-&.-+#-.!BCCXE<!!!

! M)03-+&(.!-%1-8/!#-/!#-)!-!%-,:$!$**$3+!(.!1-:$!(0+3(4$/9!(*!3(0,/$9!;0+!-/!

_-%%$;$,:!ABCCGE!6(&.+/!(0+9!&+!#-/!;$3(4$!&.3,$-/&.:%8!&46(,+-.+!-/!-!,$/0%+!(*!+#$!

,$4(7-%9!&.!,$3$.+!)$3-)$/9!(*!&./+&+0+&(.-%!6,(+$3+&(./<!!T$/6&+$!+#$!%-,:$!&.3,$-/$!&.!

+#$!/066%8!(*!3(%%$:$2$)03-+$)!%-;(,9!+#$!3(%%$:$!1-:$!6,$4&04!3(.+&.0$)!+(!,&/$!



! W!

+#,(0:#!+#$!FGDC/!-.)!FGGC/!Ac(%)&.!-.)!_-+\!BCCDE<!!J0+%$,!$+!-%!ABCCDE!*&.)!+#-+!

$)03-+&(.-%!-++-&.4$.+!&/9!-%(.:!1&+#!*-4&%8!/+,03+0,$!-.)!/-7&.:/9!(.$!(*!+#$!

/+,(.:$/+!)$+$,4&.-.+/!(*!1#$+#$,!=4$,&3-./!4(7$!06!(,!)(1.!+#$!$3(.(4&3!

%-))$,<!!I(+#$,#(()9!$/6$3&-%%8!-4(.:!4-,,&$)!1(4$.9!&/!-//(3&-+$)!1&+#!%(1$,!

1-:$/!*(,!1(4$.!AJ0)&:!-.)!M.:%-.)!BCCFE9!-%+#(0:#!-!4-,,&-:$!6,$4&04!$K&/+/!

*(,!4$.!Ac,-8!-.)!d-.)$,#-,+!BCCCQ![$,/3#!-.)!@+,-++(.!BCCCE<!=.(+#$,!1$%%2

)(304$.+$)!/-%&$.+!*-3+(,!&/!0.&(.!4$4;$,/#&69!1#&3#!&/!-//(3&-+$)!1&+#!-!1-:$!

6,$4&04!,-.:&.:!*,(4!G<FY!*(,!1#&+$!1(4$.!+(!BB<HY!*(,!;%-3'!4$.!AI&/#$%!$+!-%!

BCCGE<!!=.)!-%+#(0:#!$7$.!.(.0.&(.!1(,'$,/!,$3$&7$!-!6,$4&04!&*!+#$8!-,$!&.!

#&:#%8!0.&(.&\$)!&.)0/+,&$/!-.)!(3306-+&(./9!+#$!,-.:$!(*!+#(/$!1#(!;$.$*&+!#-/!

.-,,(1$)!-/!0.&(.&\-+&(.!#-/!)$3%&.$)Q!*,(4!FGHD!+(!BCCW9!*(,!$K-46%$9!+#$!

6$,3$.+-:$!(*!;%0$23(%%-,!1(,'$,/!+#-+!-,$!0.&(.&\$)!#-/!),(66$)!*,(4!XU<FY!+(!

FG<BY<!

! "(!/044-,&\$!-!%-,:$!$3(.(4&3/!%&+$,-+0,$!(.!+#$!&.+$,-3+&(.!(*!

0.$46%(84$.+!-.)!1-:$/9!4(/+!,$3$.+!$3(.(4&/+/!1#(!#-7$!&)$.+&*&$)!-.8!

/&:.&*&3-.+!,$%-+&(./#&6!*&.)!+#-+!1-:$/!-,$!6,(383%&3-%9!-%+#(0:#!+#$!,$%-+&(./#&6!&/!

3(46%&3-+$)!;8!/03#!*-3+(,/!-/!1-:$!/+&3'&.$//9!&.7$.+(,&$/9!3-6-3&+8!0+&%&\-+&(.9!-.)!

*%03+0-+&(./!&.!1(,'*(,3$!3(46(/&+&(.<!!J(+#!&.!+#$!?<@<!-.)!-;,(-)9!$.+,8!1-:$/!-.)!

1-:$/!*(,!O(;23#-.:$,/!-,$!4(,$!/$./&+&7$!+(!$3(.(4&3!383%$/!A@(%(.!$+!-%!FGGX9!

T$7$,$0K!BCCF9!b-,.$&,(!$+!-%!BCFC9!T$7$,$0K!-.)![-,+!BCCZE<F!!"#$,$!&/!3(./$./0/!

+#-+!%(.:2+$,4!0.$46%(84$.+!#-/!%$//!$**$3+!(.!1-:$/!+#-.!/#(,+2+$,4!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!_0)%8-'!ABCFCE!#-/!)$7$%(6$)!-.!$/+&4-+$!(*!+#$!`6,&3$!(*!%-;(,9a!1#&3#!&/!)&/+&.3+!
*,(4!$.+,8!1-:$/!-.)!403#!4(,$!6,(383%&3-%<!!@#$!*&.)/!+#-+!-!FY!&.3,$-/$!&.!
0.$46%(84$.+!%$-)/!+(!-!4(,$!+#-.!X<WY!)$3,$-/$!&.!+#$!6,&3$!(*!%-;(,<!



! Z!

0.$46%(84$.+9!/&.3$!+#$!/#(,+2+$,4!0.$46%(8$)!-,$!3%(/$,!+(!+#$!4-,:&.!-.)!

+#$,$*(,$!6%-8!-!%-,:$,!,(%$!&.!$/+-;%&/#&.:!+#$!6,&3$!(*!1-:$/!A]&3'$%%!FGGHE<!!!!!

! "#$!4-:.&+0)$/!(*!3$,+-&.!*-3+(,/R!$**$3+/!(.!1-:$/!4-8!#-7$!3#-.:$)!&.!

,$3$.+!8$-,/<!!"#$,$!-,$!/(4$!,$-/(./!+(!+#&.'!+#-+!:$.)$,2!-.)!,-3$2;-/$)!1-:$!

)&/-)7-.+-:$/!#-7$!)$3,$-/$)9!*(,!$K-46%$<!!^,(4!FGHX!+(!BCCX9!&.*%-+&(.2-)O0/+$)!

4$)&-.!&.3(4$!*(,!4$.!&.!+#$&,!UC/!*$%%!;8!FBY!AN/--3/!$+!-%!BCCDE9!1#&%$!1(4$.R/!

1-:$/!#-7$!/#(1.!3(./&)$,-;%$!&46,(7$4$.+!-3,(//!+#$!;(-,)9!;0+!$/6$3&-%%8!*(,!

#&:#$,2&.3(4$!1(4$.!AI&/#$%!$+!-%!BCCGE<!!",$.)/!&.!+#$!)&**$,$.3$!;8!,-3$!&.!

&.3(4$!#-7$!;$$.!%$//!3(./&/+$.+Q!*,(4!FGGW!+(!BCCC9!-7$,-:$!&.3(4$!:,(1+#!1-/!

#&:#$,!*(,!;%-3'!*-4&%&$/!AB<GYE!+#-.!*(,!1#&+$!*-4&%&$/!AB<FYE9!-%+#(0:#!1#&+$!

&.3(4$!#-/!)$3%&.$)!4(,$!/%(1%8!+#-.!;%-3'!&.3(4$!&.!+#$!BCCC/!AI&/#$%!$+!-%!

BCCGE<!!"#$,$!&/!/(4$!)&/-:,$$4$.+!-;(0+!3#-.:$/!&.!1-:$/R!383%&3-%&+8e!=;,-#-4!

-.)![-%+&1-.:$,!AFGGWE!*&.)!+#-+!,$-%!1-:$/R!6,(383%&3-%&+8!#-/!;$$.!:,$-+$,!&.!+#$!

6(/+2FGHC!6$,&()9!1#&%$!_,0$:$,!$+!-%!ABCCFE!*&.)!+#-+!+#$!4-:.&+0)$!(*!1-:$/R!

,$/6(./$!+(!0.$46%(84$.+!-66$-,/!+(!#-7$!)$3%&.$)!&.!+#$!FGDC/!-.)!FGGC/<!!

!

?+@0&1)>-A#6#(8)0>-'<)6-@B@0<%)@-&C%&,)

 

! S&'$!+#&/!/+0)89!-!7$,8!%-,:$!;()8!(*!%&+$,-+0,$!#-/!)$-%+!4(,$!/6$3&*&3-%%8!

1&+#!%(12&.3(4$!:,(06/9!0/0-%%8!)$*&.$)!-/!1$%*-,$!,$3&6&$.+/9!+#(/$!0.)$,!+#$!

6(7$,+8!%&.$9!+#(/$!&.!+#$!;(++(4!&.3(4$!>0&.+&%$9!(,!+#(/$!&.!1(,'&.:!6(7$,+8<!!N!0/$!

+#$!1(,'&.:!6(7$,+8!+#,$/#(%)9!*(%%(1&.:!3(44(.5+#(0:#!3$,+-&.%8!.(+!

0.&7$,/-%56,-3+&3$!;8!6%-3&.:!&+!-+!+1&3$!+#$!*$)$,-%!6(7$,+8!%$7$%<!!=3/!$+!-%!ABCCCE9!



! H!

1#(!0/$!+#$!/-4$!+#,$/#(%)9B!*&.)!+#-+9!3(.+,-,8!+(!/(4$!6$,3$6+&(./9!+#(/$!&.!

1(,'&.:!6(7$,+8!-,$!,-,$%8!+$$.-:$,/!A(.%8!HY!(*!+#$4!-,$E9!-.)!+#$8!-,$!4(,$!

%&'$%8!+(!#-7$!3#&%),$.!+#-.!;$++$,26-&)!1(,'$,/!-,$<!!S(121-:$!1(,'$,/!-,$!

)&/6,(6(,+&(.-+$%8!*$4-%$9!;%-3'9![&/6-.&39!%$//!$)03-+$)9!0.4-,,&$)9!-.)!*(,$&:.2

;(,.!A=3/!$+!-%!BCCC9!=.)$,//(.!$+!-%!BCCW9!S(6,$/+!$+!-%!BCCGE<!!!

! =+!+#$!%(1$/+!$.)!(*!+#$!/3-%$9!/+0)&$/!(*!+#$!%&'$%&#(()!(*!+,-./&+&(.!(0+!(*!

6(7$,+8!#-7$!*(0.)!,$/0%+/!7-,8&.:!*,(4!-,(0.)!BCY!+(!UWY!6$,!8$-,9!1&+#!-!/%&:#+!

)(1.1-,)!+,$.)!&.!%&'$%&#(()!(*!$K&+!)0,&.:!+#$!$-,%8!FGGC/!-.)!-!6(//&;%$!&.3,$-/$!

&.!+#$!%-+$!FGGC/!Ab$%%&.&!$+!-%!BCCDE<!f$/$-,3#$,/!*(30/&.:!(.!%(12/'&%%!1(,'$,/!

#-7$!*(0.)!+#-+!-!/&\$-;%$!/0;:,(06!+$.)/!+(!;$!/+03'!&.!1-:$/!3%(/$!+(!+#$!

4&.&404!1-:$!+#,(0:#(0+!4-.8!(*!+#$&,!6,&4$!$-,.&.:!8$-,/!AJ(0/#$8!BCCW9!

b-,,&.:+(.!-.)!^-%%&3'!BCCFE<!!J(0/#$8!-%/(!*&.)/!+#-+!(7$,!-!+#&,)!(*!6,&4$2-:$!

-)0%+/!&.!4&.&40421-:$!O(;/!,$4-&.!&.!4&.&40421-:$!O(;/!+#,$$!8$-,/!%-+$,<!!

"0,.&.:!+(!%(121-:$!1(,'$,/!&.!:$.$,-%9!,$/$-,3#$,/!#-7$!*(0.)!+#-+!-!/0;/+-.+&-%!

6,(6(,+&(.!(*!1(,'$,/!$K6$,&$.3$!/&:.&*&3-.+!:-&./9!;0+!+#-+!1-:$!:,(1+#!&/!#&:#%8!

)&/6$,/$)<!!=.)$,//(.!$+!-%!ABCCWE9!0/&.:!SM[T!)-+-9!*&.)!+#-+!#-%*!(*!1(,'$,/!1#(!

/6$.+!+#,$$!8$-,/!&.!%(1!1-:$/!-3>0&,$!#&:#$,21-:$!$46%(84$.+!(7$,!+#$!3(0,/$!(*!

+#$!*(%%(1&.:!*&7$!8$-,/Q!(.%8!DY9!#(1$7$,9!4-)$!`3(46%$+$!+,-./&+&(./9a!:(&.:!*,(4!

3(./&/+$.+%8!$-,.&.:!%$//!+#-.!gFB9CCC!+(!(7$,!gFW9CCC<!]$14-.!ABCCZE9!0/&.:!-!

/0;/-46%$!(*!+#$!FGGZ!@NLL!6-.$%!1&+#!-:$!-.)!,-3$!3(46(/&+&(.!4-+3#&.:!+#-+!(*!

UCC![-,%$4!*-/+2*(()!1(,'$,/9!*&.)/!+#-+!XCY!$K6$,&$.3$)!-!)$3%&.$!&.!,$-%!1-:$/9!

1#&%$!FBY!-3#&$7$)!,$-%!1-:$!:-&./!(*!:,$-+$,!+#-.!gWV#(0,!(7$,!-!*(0,28$-,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
B!=3/R!)$*&.&+&(.!&.3%0)$/!-!4&.&404!#(0,/21(,'$)!+#,$/#(%)!+#-+!N!)(!.(+!-66%8<!



! D!

6$,&()<!@+0)&$/!%(('&.:!-+!1(,'$,/!&.!+#$!%(1$/+!>0&.+&%$!#-7$!*(0.)!/&4&%-,%8!7-,&$)!

1(,'$,!(0+3(4$/<!!=0+$.!-.)!c$$!ABCCHE!*&.)!+#-+!XHY!(*!#$-)/!(*!+-K6-8&.:!0.&+/!

&.!+#$!;(++(4!&.3(4$!>0&.+&%$!&.!FGDH!$K6$,&$.3$)!-+!%$-/+!-!+1(2*(%)!&.3,$-/$!&.!

,$-%!1-:$/!;8!FGGZ9!1#&%$!BUY!$K6$,&$.3$)!.(!:,(1+#!(,!)$3%&.$/<!!"#$!*&:0,$/!

AWCY!-.)!FDY9!,$/6$3+&7$%8E!-,$!-%4(/+!+#$!/-4$!*(,!+#$!8$-,/!FGGZ!+(!BCCW<!!h#&%$!

(0+3(4$/!*(,!%(121-:$!1(,'$,/!#-7$!;$$.!$K+,$4$%8!7-,&$)9!(.!+#$!-7$,-:$9!+#$8!

/$$4!+(!;$!/+-:.-+&.:<!!f$/$-,3#$,/!#-7$!*(0.)!+#-+!4(,$!,$3$.+!1(,'$,!3(#(,+/!

#-7$!;$$.!%$//!%&'$%8!+(!4(7$!(0+!(*!%(1!1-:$/!AJ$,.#-,)+!$+!-%!BCCFE!-.)!+#-+!

8(0.:!4-%$!1(,'$,/!1$,$!403#!%$//!%&'$%8!+(!$-,.!4(,$!+#-.!+1&3$!+#$!6(7$,+8!%$7$%!

&.!+#$!FGDC/!+#-.!&.!+#$!FGHC/!AT0.3-.!$+!-%!FGGZE<!

! I(/+!(*!+#$!*-3+(,/!+#-+!&.*%0$.3$!%(121-:$!061-,)!4(;&%&+8!-,$!+#(/$!+#-+!

#-7$!;$$.!*(0.)!+(!&.*%0$.3$!061-,)!4(;&%&+8!*(,!1(,'$,/!-/!-!1#(%$<!!=4(.:!

)$4(:,-6#&3!7-,&-;%$/9!;$&.:!4-%$!-.)!1#&+$9!;$&.:!#&:#%8!$)03-+$)9!-.)!#-7&.:!.(!

3#&%),$.!A*(,!1(4$.E!-,$!-//(3&-+$)!1&+#!&.3,$-/$)!4(;&%&+8!,-+$/!A$<:<!f-.'!-.)!

[&,/3#&!BCCF9!I3_$,.-.!-.)!f-+3%&**$!BCCB9!f&;-,!-.)![-4,&3'!BCCU9!=.)$,//(.!$+!

-%!BCCW9!=3/!-.)!i&44$,4-.!BCCD9!I(01!-.)!_-%%$;$,:!BCFCE<!!J$&.:!4-,,&$)!&/!

-)7-.+-:$(0/!*(,!4$.!-.)!)&/-)7-.+-:$(0/!*(,!1(4$.!AL$.3-7$%!FGGDE9!1#&%$!

;$&.:!-!.-+&7$2;(,.!=4$,&3-.!&/!-//(3&-+$)!1&+#!&.3,$-/$)!%&'$%&#(()!(*!+,-./&+&(.!

AJ(0/#$8!BCCWE<!!"0,.&.:!+(!1(,'2,$%-+$)!7-,&-;%$/9!@3#4&++!$+!-%!ABCCDE!*&.)!+#-+!

0.&(.!4$4;$,/#&6!,-&/$/!1-:$/!&.!*&*+$$.!%-,:$!%(121-:$!(3306-+&(./!-.!-7$,-:$!(*!

FZY<!!"#$!7-%0$!(*!1(,'!$K6$,&$.3$!&/!)$;-+$)!;8!/066(,+$,/!(*!+#$!/+$66&.:2/+(.$!

-.)!/(,+&.:!4()$%/!(*!1-:$!4(;&%&+89!;0+!&.!+#$!-::,$:-+$9!&+!&/!-//(3&-+$)!1&+#!

&.3,$-/$)!%&'$%&#(()!(*!+,-./&+&(.9!-/!&/!O(;!+0,.(7$,!Aj(7-.(7&3!-.)!I&.3$,!FGDF9!



! G!

M3'/+$&.!-.)!h(%6&.!FGGW9!=.)$,//(.!$+!-%!BCCWE<!!=/!I(01!-.)!_-%%$;$,:!ABCFCE!

/#(19!#(1$7$,9!$K6$,&$.3$!-.)!O(;!+0,.(7$,!40/+!;$!3(4;&.$)!6,(6$,%8!+(!;$!

$**$3+&7$Q!(3306-+&(.-%!$K6$,&$.3$9!+#$8!*&.)9!&.3,$-/$/!+#$!6,(;-;&%&+8!(*!061-,)!

4(;&%&+8!+(!(3306-+&(./!1&+#!/&4&%-,!/'&%%!/$+/<!!=.)$,//(.!$+!-%!ABCCWE!*&.)!+#-+!&+!&/!

;$.$*&3&-%!*(,!%(121-:$!1(,'$,/!+(!;$!&.!+#$!3(./+,03+&(.!(,!4-.0*-3+0,&.:!

&.)0/+,&$/!-.)!1(,'!*(,!*&,4/!+#-+!-,$!%-,:$,9!#-7$!%(1$,!+0,.(7$,9!-.)!#-7$!-!

#&/+(,8!(*!6-8&.:!-!1-:$!6,$4&04<!!"#$8!-%/(!*&.)!+#-+!+#$!`3(46%$+$a!+,-./&+&(.!(0+!

(*!%(1!1-:$/9!-/!+#$8!)$*&.$!&+!A/$$!-;(7$E9!&/!3(.3$.+,-+$)!&.!-!,$%-+&7$%8!/4-%%!

.04;$,!(*!*&,4/<!

! "#$,$!#-/!;$$.!%$//!/+0)8!(*!+#$!$**$3+!(*!0.$46%(84$.+9!(,!-.8!4$-/0,$!(*!

+#$!;0/&.$//!383%$9!(.!+,-./&+&(.!%&'$%&#(()<!=.)$,//(.!$+!-%!ABCCWE!*&.)!+#-+!/+,(.:!

$3(.(4&3!:,(1+#!-.)!4&.&404!1-:$!&.3,$-/$/!)0,&.:!+#$!%-+$!FGGC/!)&)!.(+!#-7$!

403#!$**$3+9!-%+#(0:#!$-,.&.:/!:,(1+#!)&)!-66$-,!+(!;$!%$//!)0,&.:!BCCF<!!T-.\&:$,!

-.)!c(++/3#-%'!AFGDZE!*&.)!+#-+!$3(.(4&3!:,(1+#!#-)!-!/+,(.:!-.+&6(7$,+8!$**$3+!

+#,(0:#!+#$!$-,%8!FGHC/9!;0+!+#-+!+#&/!$**$3+!1$-'$.$)!+#,(0:#!+#$!4&)2FGDC/9!

6(//&;%8!&46%8&.:!-!6(/&+&7$9!;0+!)$3%&.&.:9!$**$3+!(*!0.$46%(84$.+!(.!+,-./&+&(.!

%&'$%&#(()<![&.$/!$+!-%!ABCCFE!%(('!-+!)&**$,$.3$/!&.!+#$!-7$,-:$!1-:$!:,(1+#!&.!

+1$%7$!)&**$,$.+!/$3+(,/!-.)!3(.3%0)$!+#-+!&46,(7$)!383%&3-%!3(.)&+&(./!)(!%$-)!+(!-!

/4-%%!&.3,$-/$!&.!1-:$!:,(1+#9!$/6$3&-%%8!*(,!1(,'$,/!&.!+#$!;(++(4!#-%*!(*!+#$!

)&/+,&;0+&(.<!!^,$.3#!$+!-%!ABCCZE9!&.!+#$&,!;-/$!4()$%9!*&.)!+#-+!+#$!,$+0,.!+(!

$K6$,&$.3$!&/!/+,(.:%8!6,(383%&3-%9!;0+!&.!-!4()$%!-33(0.+&.:!*(,!3(44(.!+&4$!

$**$3+/9!+#$8!*&.)!.(!,$%-+&(./#&6!;$+1$$.!+#$!,$+0,./!+(!$K6$,&$.3$!-.)!+#$!;0/&.$//!

383%$<!



! FC!

! @$7$,-%!,$/$-,3#$,/!#-7$!*(0.)!3#-.:$/!(7$,!+&4$!&.!+#$!$**$3+/!(*!/(4$!(*!

+#$!7-,&-;%$/!%&/+$)!-;(7$!(.!1-:$/!(,!+,-./&+&(.!%&'$%&#(()<!!J$,.#-,)+!$+!-%!ABCCFE!

*&.)!+#-+!.(+!(.%8!&/!+#$!%&'$%&#(()!(*!+,-./&+&(.!%(1$,!*(,!-!4(,$!,$3$.+!3(#(,+!(*!

1(,'$,/9!;0+!+#$!,$+0,./!+(!O(;!3#-.:$!#-7$!)$3%&.$)<!!=3/!-.)!i&44$,4-.!ABCCDE!

0/$!L@NT!)-+-!+(!*&.)!+#-+!+#$!/-%&$.3$!(*!$)03-+&(.!-.)!,-3$!)$3%&.$)!*,(4!FGGX!+(!

BCCX<!!^,$.3#!$+!-%!ABCCZE!*&.)!+#-+!+#$!,$+0,./!+(!1(,'!$K6$,&$.3$9!1#&3#!

)$+$,4&.$!4(/+!(*!+#$!7-,&-+&(.!(7$,!+&4$!&.!1-:$!:,(1+#9!3#-.:$!*,(4!8$-,!+(!8$-,9!

;0+!+#$8!)(!.(+!*&.)!$7&)$.3$!(*!-!/$30%-,!+,$.)!&.!+#-+!3#-.:$<!

! "#$!%&+$,-+0,$!(**$,/!O0/+!-!*$1!&.)&3-+&(./!(*!#(1!+#$!$**$3+/!(*!$&+#$,!

&.)&7&)0-%!(,!3(.+$K+0-%!7-,&-;%$/!4&:#+!)&**$,!-+!#&:#$,!&.3(4$!+#,$/#(%)/<!!=/!1$!

#-7$!/$$.9![&.$/!$+!-%!ABCCFE!*&.)!+#-+!1-:$!:,(1+#!&/!4(,$!A+#(0:#!/+&%%!(.%8!

/%&:#+%8E!6,(383%&3-%!&.!+#$!;(++(4!#-%*!(*!+#$!&.3(4$!)&/+,&;0+&(.<!!"#$!:%-//!3$&%&.:!

+#$(,8!#(%)/!+#-+!1(4$.!-.)!4&.(,&+&$/!$.3(0.+$,!:,$-+$,!,$/&/+-.3$!&.!-33$//&.:!

+(6!6(/&+&(./!+#-.!%(1!(,!4$)&04!(.$/Q!i$.:!ABCFFE!*&.)/!+#$!(66(/&+$9!#(1$7$,e!

+#-+!+#$&,!)&/-)7-.+-:$9!-+!%$-/+!&.!4-.-:$4$.+9!&/!3(.3$.+,-+$)!&.!4&)2%$7$%!
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!
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!



! FF!

! P*!+#$!/$7$,-%!>0$/+&(./!+#&/!/+0)8!/$$'/!+(!-)),$//9!+#$!4(/+!/6$3&*&3!-.)!

&46(,+-.+!&/9!1#-+!&/!+#$!$**$3+!(*!0.$46%(84$.+!(.!+#$!%&'$%&#(()!(*!+,-./&+&(.!(0+!
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&/!+#$!4-&.!,$-/(.!+#-+!+#$!@NLL!#-/!;$$.!3#(/$.<!!c&7$.!+#-+!1-:$!:,(1+#!#-/!;$$.!

*(0.)!+(!;$!6,(383%&3-%9!N!$K6$3+!+#-+!0.$46%(84$.+!1&%%!#-7$!-!.$:-+&7$!$**$3+!(.!

1-:$/9!;0+!+#-+!+#&/!$**$3+!4&:#+!;$!/4-%%$,!*(,!4(,$!$K6$,&$.3$)!-.)!$)03-+$)!

1(,'$,/9!1#(/$!/'&%%/!6,$/04-;%8!-,$!/3-,3$,!-.)!1#(!+#$,$*(,$!4&:#+!;$!;$++$,!

&./0%-+$)!*,(4!)(1.+0,./<!!N*!0.$46%(84$.+R/!$**$3+/!-,$!4(,$!.$:-+&7$!*(,!1(4$.!

-.)!4&.(,&+&$/9!+#-+!1(0%)!%$.)!/066(,+!+(!-!6$,40+-+&(.!(*!%-;(,!>0$0$!+#$(,89!

/&.3$!(.$!3(0%)!3(.3%0)$!+#-+!1#&+$!4$.!-,$!+#$!*&,/+!+(!-3#&$7$5(,9!60+!-.(+#$,!

1-89!+#$!%-/+!+(!%(/$51#-+$7$,!1-:$!:-&./!-,$!6(//&;%$!&.!-!6((,!$3(.(4&3!3%&4-+$<U!

P.!+#$!(+#$,!#-.)9!;$3-0/$!4-%$!1(,'$,/R!1-:$/!#-7$!;$$.!4(,$!/+-:.-.+!+#-.!

*$4-%$!1(,'$,/R9!-.)!;$3-0/$!4-%$2#$-78!&.)0/+,&$/!%&'$!3(./+,03+&(.!-.)!

4-.0*-3+0,&.:!-,$9!+#(0:#!#&:#$,26-8&.:9!-%/(!4(,$!6,(383%&3-%9!+#$,$!&/!/(4$!

,$-/(.!+(!;$%&$7$!+#-+!#&:#$,!0.$46%(84$.+!1&%%!#0,+!4$.!)&/6,(6(,+&(.-+$%8<!

! "#$!/$3(.)!,$/$-,3#!>0$/+&(.!&/!4(,$!:$.$,-%!-.)!%$//!(,&:&.-%e!1#-+!

&.)&7&)0-%2%$7$%!*-3+(,/!-,$!-//(3&-+$)!1&+#!061-,)!+,-./&+&(.!(0+!(*!%(1!1-:$/9!-.)!

#-7$!+#$!$**$3+/!(*!+#$/$!*-3+(,/!3#-.:$)!;$+1$$.!FGGC!-.)!BCCHk!!=%+#(0:#!N!#-7$!

%&++%$!,$-/(.!+(!$K6$3+!+(!&)$.+&*8!)&**$,$.+!*-3+(,/!+#-.!+#$!,$/$-,3#$,/!3&+$)!-;(7$!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
U!"#$!,$/$-,3#!3&+$)!-;(7$!:$.$,-%%8!*&.)/!+#-+!%-;(,!>0$0$/!(6$,-+$!)0,&.:!O(;!
/$-,3#$/!4(,$!+#-.!)0,&.:!O(;/9!-.)!48!/+0)8!)($/!.(+!3-6+0,$!,$/6(.)$.+/!1#(!
3-..(+!$.+$,!+#$!1(,'*(,3$!(,!1#(!*-%%!(0+!(*!&+<!!J0+!*$4-%$!-.)V(,!4&.(,&+8!
1(,'$,/!.$7$,+#$%$//!3(0%)!$K6$,&$.3$!-))&+&(.-%!)&/-)7-.+-:$!*,(4!#&:#!
0.$46%(84$.+!,-+$/!&*9!-/!%-;(,!>0$0$!+#$(,8!1(0%)!6,$)&3+9!+#$&,!-;&%&+8!+(!/1&+3#!
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! FB!

#-7$9!+#$!4$+#()(%(:&3-%!-)7-.+-:$/!(*!+#&/!/+0)8!/#(0%)!-%%(1!&+!+(!&)$.+&*8!+#$!

$**$3+/!(*!+#(/$!*-3+(,/!4(,$!-330,-+$%8!+#-.!(+#$,!%(:&/+&3!-.-%8/$/<X!!

! ^&.-%%89!+#$!+#&,)!,$/$-,3#!>0$/+&(.!&/!1#$+#$,!+#$!*-3+(,/!-**$3+&.:!+#$!

%&'$%&#(()!(*!+,-./&+&(.!(0+!(*!1(,'&.:!6(7$,+8!#-7$!)&**$,$.+!$**$3+/!-+!#&:#$,!1-:$!

+#,$/#(%)/<!!=.8!)&**$,$.3$/!*(0.)!1&%%!#-7$!+(!;$!&.+$,6,$+$)!3-0+&(0/%89!*(,!,$-/(./!

$K6%-&.$)!&.!+#$!4$+#()/!/$3+&(.9!-.)!+#&/!-/6$3+!(*!+#$!/+0)8!&/!$.+&,$%8!

$K6%(,-+(,8Q!+#$!4()$%/!1&%%!.(+!;$!,$*&+!+(!$-3#!)-+-!/-46%$!-.)!+#$!4$3#-.&/4/!

;$#&.)!-.8!)&**$,$.3$/!1&%%!.(+!;$!4(,$!*0%%8!-.-%8\$)<!!"#$!60,6(/$!(*!+#&/!>0$/+&(.!

$//$.+&-%%8!&/!+(!/$$!1#$+#$,!4(,$!1(,'!/#(0%)!;$!)(.$!+(!)$+$,4&.$!1#$+#$,9!-.)!

$K6%-&.!#(1!-.)!1#89!061-,)!4(;&%&+8!(6$,-+$/!)&**$,$.+%8!-+!)&**$,$.+!6(&.+/!(.!

+#$!&.3(4$!/6$3+,04<!

!

"0(0F)4%0,5&%,F)0'1)"%,:&#+(#7%)*(0(#,(#:,)

!

! "#&/!/+0)8!),-1/!&+/!&.)&7&)0-%2%$7$%!7-,&-;%$/!*,(4!+#$!@0,7$8!(*!N.3(4$!-.)!

L,(:,-4!L-,+&3&6-+&(.9!1#&3#!1-/!&.&+&-+$)!;8!+#$!?@!b$./0/!&.!FGDU!-.)!&/!+#$!

/(0,3$!(*!(**&3&-%!$/+&4-+$/!(*!&.3(4$!-.)!6(7$,+8<!!"#$!@NLL!3(./&/+/!(*!-!3(.+&.0(0/!

/$,&$/!(*!.-+&(.-%!6-.$%/!(*!7-,&-;%$!/&\$9!$-3#!(*!1#&3#!&/!&.+$,7&$1$)!;$+1$$.!$&:#+!

-.)!+1$%7$!+&4$/!(7$,!+#$!3(0,/$!(*!+#,$$!(*!*(0,!8$-,/<!!"#$!BCCX!6-.$%!&.3%0)$/!

XZ9WCC!#(0/$#(%)/9!1#&3#!1$,$!&.+$,7&$1$)!$&:#+!+&4$/Q!6-.$%/!*,(4!+#$!FGGC/!

&.3%0)$!,(0:#%8!#-%*!-/!4-.8!#(0/$#(%)/<!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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! FU!

! "#$!@NLL!3(7$,/!+((!*$1!8$-,/!6$,!6-.$%!+(!-)$>0-+$%8!$/+&4-+$!+&4$!&.!

6(7$,+8!*(,!%(.:2+$,4!/6$%%/<!!"#$,$*(,$9!%$*+2#-.)$)!3$./(,/#&69!1#&3#!&/!-!6,(;%$4!

*(,!-%%!/+0)&$/!(*!&.+,-:$.$,-+&(.-%!4(;&%&+89!+86&3-%%8!&/!-!:,$-+$,!3(.3$,.!1&+#!

/+0)&$/!(*!/#(,+2+$,4!4(;&%&+8<!!P.!+#$!(+#$,!#-.)9!+#$!@NLLR/!;,$-)+#!6,(7&)$/!

:,$-+$,!/+-+&/+&3-%!6(1$,!+#-.!&/!6(//&;%$!1&+#!%(.:$,2+$,4!%(.:&+0)&.-%!)-+-/$+/Q!

+#&/!;,$-)+#!-%%(1/!$/+&4-+&(.!(*!&.+$,-3+&7$!$**$3+/!+#-+!%(.:$,9!.-,,(1$,!/+0)&$/!

%&'$!+#$!L-.$%!@+0)&$/!(*!N.3(4$!T8.-4&3/!4&:#+!.(+9!+#$,$;8!6,(7&)&.:!-!1-8!+(!

+$/+!+#$(,&$/!-;(0+!/+,-+&*&3-+&(.!-.)!%-;(,!>0$0$/<!!M7$.!4(,$!&46(,+-.+%89!+#$!#&:#!

*,$>0$.38!(*!&.+$,7&$1/!&.!+#$!@NLL!-%%(1/!,$/$-,3#$,/!+(!4(,$!6,$3&/$%8!&)$.+&*8!+#$!

+&4$!(*!1-:$!+,-./&+&(./!-.)9!+#$,$*(,$9!+#$!+,-./&+&(./R!$3(.(4&3!3(.+$K+<!!I(,$!

%&4&+$)!+#-.!%(.:2+$,4!/+0)&$/!-+!$/+&4-+&.:!+#$!$**$3+/!(*!&.)&7&)0-%2%$7$%!*-3+(,/!(.!

%(.:2+$,4!4(;&%&+89!+#$!@NLL!&/!1$%%!/0&+$)!*(,!/+0)8&.:!+#$!$**$3+/!(*!*-3+(,/!1&+#!

/0;/+-.+&-%!/#(,+2+$,4!7-,&-;&%&+89!/03#!-/!0.$46%(84$.+<!!

! "#$!+#,$/#(%)!(*!%(1!1-:$/!A+#$!`+1(6(7a!+#,$/#(%)E!0/$)!&.!+#&/!/+0)8!&/!-!

1-:$!/0**&3&$.+!*(,!-.!0.4-,,&$)9!3#&%)%$//!&.)&7&)0-%!+(!$-,.!-.!-4(0.+!$>0-%!+(!

+1&3$!+#$!6(7$,+8!+#,$/#(%)!&.!-!*&*+821$$'!1(,'!8$-,e!gFC<DU!&.!BCCG!)(%%-,/<!!^(,!

3(46-,&/(.9!N!3,$-+$!+1(!(+#$,!+#,$/#(%)/!-+!+#,$$!+&4$/!-.)!*(0,!+&4$/!+#$!6(7$,+8!

1-:$!%$7$%<!!N.!(,)$,!+(!3(46$./-+$!/(4$1#-+!*(,!1-:$!7(%-+&%&+89!-!+,-./&+&(.!&/!

)$*&.$)!-/!+1(!(;/$,7-+&(./!;$%(1!-!+#,$/#(%)!*(%%(1$)!;8!+1(!-;(7$!&+<!!"#$!

+,-./&+&(.!&/!)$$4$)!+(!#-7$!+-'$.!6%-3$!-+!+#$!+&4$!(*!+#$!+#&,)!(;/$,7-+&(.9!+#$!

*&,/+!(*!+#$!/$>0$.3$!(*!*(0,!&.!1#&3#!1-:$/!-;(7$!+#$!+#,$/#(%)!-,$!,$6(,+$)<!!

! "#$!*0%%!@NLL!/-46%$!&/!,$/+,&3+$)!&.!/$7$,-%!1-8/<!!=%%!(;/$,7-+&(./!&.!1#&3#!

1-:$/!1$,$!.(+!$-,.$)!#-7$!;$$.!),(66$)9!-/!#-7$!(;/$,7-+&(./!&.!1#&3#!-)O0/+$)!



! FX!

1-:$/!A&.!BCCG!)(%%-,/E!-,$!%$//!+#-.!gF<!!J$3-0/$!(*!+#$!+1(2)(1.9!+1(206!

)$*&.&+&(.!(*!-!1-:$!+,-./&+&(.9!(.%8!,$/6(.)$.+/!1&+#!-+!%$-/+!*(0,!(;/$,7-+&(./!-,$!

,$+-&.$)<W!f$/6(.)$.+/!8(0.:$,!+#-.!FD!-.)!(%)$,!+#-.!ZX!#-7$!;$$.!),(66$)9!-/!

#-7$!+#(/$!1&+#!&.3(./&/+$.+!4$-/0,$/!(*!,-3$!(,!/$K<!!P.%8!1#&+$/9!;%-3'/9!-.)!

[&/6-.&3/!-,$!&.3%0)$)<!

! N.)&7&)0-%2%$7$%!&.)$6$.)$.+!7-,&-;%$/!&.3%0)$!-:$!-.)!-:$2/>0-,$)9!1#&3#!

6,(K8!#$,$!*(,!1(,'!$K6$,&$.3$<Z!!c$.)$,!-.)!4-,&+-%!/+-+0/!-,$!&.3%0)$)9!-/!&/!-!

3-+$:(,&3-%!4$-/0,$!(*!+#$!.04;$,!(*!3#&%),$.!0.)$,!FDQ!,$/6(.)$.+/!1&+#!4(,$!

+#-.!+1(!3#&%),$.!-,$!6((%$)!&.+(!-!/&.:%$!3-+$:(,8<!!"#$!$)03-+&(.-%!-++-&.4$.+!

,$3()$!&.3%0)$/!*(0,!3-+$:(,&$/e!)&)!.(+!3(46%$+$!#&:#!/3#((%9!3(46%$+$)!#&:#!

/3#((%9!/(4$!3(%%$:$9!-.)!J=!(,!#&:#$,<!!f$/6(.)$.+/!1&+#!-)7-.3$)!)$:,$$/!-,$!

3(4;&.$)!1&+#!(+#$,!3(%%$:$!:,-)0-+$/!&.!(,)$,!+(!*-3&%&+-+$!3(.7$,:$.3$!(*!

40%+&%$7$%!%(:&/+&3!4()$%/<!!"#$!@NLLR/!4$-/0,$!(*!,-3$!&.3%0)$/!+#$!3-+$:(,&$/!1#&+$9!

;%-3'9![&/6-.&39!-.)!`(+#$,aQ!`(+#$,a!#-/!;$$.!(4&++$)!;$3-0/$!(*!6,$/04$)!1&+#&.2

:,(06!)&7$,/&+89!;0+!`[&/6-.&3a!#-/!;$$.!,$+-&.$)!)$/6&+$!3(.3$,./!+#-+!&+!(*+$.!&/!

3(./&)$,$)!-.!$+#.&3!,-+#$,!+#-.!-!,-3&-%!3%-//&*&3-+&(.<H!!N.)&3-+(,/!(*!0.&(.!

4$4;$,/#&6!-.)!1(,'2%&4&+&.:!)&/-;&%&+8!-%/(!-,$!&.3%0)$)<!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
W!@(4$!,$/6(.)$.+/!%-3'!(.$!(,!4(,$!1-:$!(;/$,7-+&(./9!/(!+#$!$K-3+!+&4$!(*!/(4$!
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!
Z!=%+#(0:#!+#$!@NLL!&.3%0)$/!-!4$-/0,$!(*!+(+-%!1(,'!$K6$,&$.3$9!&+!&/!4&//&.:!)-+-!
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!
H!N+!/#(0%)!;$!.(+$)!+#-+!-%4(/+!#-%*!(*!+#$![&/6-.&3/!&.!+#$!-.-%8/&/!/-46%$/!-,$!
*(,$&:.2;(,.9!-%+#(0:#!+#$!%-,:$!.04;$,!(*!4&//&.:!`*(,$&:.2;(,.a!(;/$,7-+&(./!
%$-)/!4$!+(!(4&+!+#-+!4$-/0,$<!!I&//&.:!)-+-!3(.3$,./!-%/(!%$-)!4$!+(!(4&+!+#$!



! FW!

! ^&.-%%89!*(,!$-3#!(*!+#$!+#,$$!+#,$/#(%)/9!-!%(::$)!1-:$!,-+&(!#-/!;$$.!3,$-+$)!

3(./&/+&.:!(*!+#$!.-+0,-%!%(:!(*!+#$!>0(+&$.+!(*!-!,$/6(.)$.+R/!-7$,-:$!6,&(,!1-:$!

)&7&)$)!;8!+#$!+#,$/#(%)!&.!>0$/+&(.<!!"#&/!,-+&(!&/!6,$/04$)!+(!;$!-!;$++$,!&.)&3-+(,!

(*!-!,$/6(.)$.+R/!6,(K&4&+8!+(!+#$!+#,$/#(%)!+#-.!/&46%$!1-:$/9!-.)!&+!*-3&%&+-+$/!

3(46-,&/(./!-3,(//!+#,$/#(%)/<!!I-.8!/+0)&$/!(*!3,(//&.:!-!1-:$!(,!1$%*-,$!

+#,$/#(%)!)(!.(+!3(.+,(%!&.!-.8!1-8!*(,!6,&(,!&.3(4$Q!&.3%0)&.:!/03#!-!3(.+,(%!3-.!

,$)03$!1&+#&.2:,(06!/$%$3+&(.!6,(;%$4/!,$/0%+&.:!*,(4!+#$!*-3+!+#-+!/(4$!

,$/6(.)$.+/!-,$!403#!3%(/$,!+(!1-:$!+#,$/#(%)/!(.!&.&+&-%!(;/$,7-+&(.!-.)!

+#$,$*(,$!-,$!403#!4(,$!%&'$%8!+(!3,(//!+#$4<D!!

! "#$!/+-+$2%$7$%!7-,&-;%$!(*!:,$-+$/+!&.+$,$/+!*(,!+#$!60,6(/$/!(*!+#&/!/+0)8!&/!

4(.+#%8!0.$46%(84$.+!-/!,$6(,+$)!;8!+#$!J0,$-0!(*!S-;(,!@+-+&/+&3/Q!&+!&/!0/$)!-/!

-.!-66,(K&4-+$!4$-/0,$!(*!+#$!;0/&.$//!383%$<!!J$3-0/$!+,-./&+&(./!3(0%)!#-7$!

#-66$.$)!-+!-.8!6(&.+!)0,&.:!+#$!4(.+#/!;$+1$$.!(;/$,7-+&(./9!0.$46%(84$.+!

%-::$)!;8!(.$9!+1(9!*(0,9!-.)!/&K!4(.+#/!1-/!3(46-,$)!+(!0.$46%(84$.+!)0,&.:!+#$!

4(.+#!(*!+#$!+,-./&+&(.!(;/$,7-+&(.!0/&.:!%&'$%&#(()!,-+&(!+$/+/<!!S-::$)!

0.$46%(84$.+!)&)!.(+!*&+!+#$!4()$%!-/!1$%%9!#(1$7$,9!/(!N!#-7$!0/$)!+#$!0.%-::$)!

4$-/0,$<!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
@NLLR/!4$-/0,$!(*!`/+0)$.+9a!)$/6&+$!3(.3$,./!+#-+!1(,'&.:!3(%%$:$!/+0)$.+/R!1-:$/!
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!
D!P*!3(0,/$9!+#&/!3(.+,(%!3-..(+!-)),$//!-3,(//2+#,$/#(%)!/$%$3+&(.!6,(;%$4/Q!+#(/$!
,$/6(.)$.+/!&.!1(,'&.:!6(7$,+8!4-8!;$!-+86&3-%!&.!0.(;/$,7$)!1-8/9!/(!&+!3-..(+!
;$!-//04$)!+#-+!+#$&,!1-:$!+,-O$3+(,&$/9!-.)!+#$!*-3+(,/!-**$3+&.:!+#$49!1&%%!;$!
&)$.+&3-%!+(!+#(/$!(*!+#$!6(60%-+&(.!-/!-!1#(%$<!!@(4$!,$/$-,3#$,/!#-7$!0/$)!
[$3'4-.!+1(2/+-:$!$/+&4-+(,/!+(!-)O0/+!*(,!/$%$3+&(.!;&-/!1#$.!/+0)8&.:!
6(60%-+&(./!0.)$,!-!3$,+-&.!1-:$!+#,$/#(%)9!;0+!-/!I(01!-.)!_-%%$;$,:!ABCFCE!
6(&.+!(0+9!+#&/!4$+#()!,$>0&,$/!+#$!0/$!(*!&./+,04$.+-%!7-,&-;%$/!-.)9!+#$,$*(,$9!
/+,(.:9!0.+$/+-;%$!-//046+&(./<!



! FZ!

! P+#$,!/+-+$2%$7$%!7-,&-;%$/!&.3%0)$!+#$!6,(6(,+&(.!(*!+#$!(7$,2BW!6(60%-+&(.!

1&+#!-!#&:#!/3#((%!)$:,$$!A1#&3#9!-33(,)&.:!+(!-!%&'$%&#(()!,-+&(!+$/+9!*&+!+#$!*0%%!

4()$%!;$++$,!+#-.!+#$!6,(6(,+&(.!1&+#!-!3(%%$:$!)$:,$$E9!+#$!6$,3$.+!*(,$&:.2;(,.9!

-.)!+#$!4$)&-.!#(0/$#(%)!&.3(4$<!!^(,!-%%!+#,$$!7-,&-;%$/9!)-+-!3(4$!*,(4!+#$!FGGC!

-.)!BCCC!?<@<!b$./0/9!-/!1$%%!-/!+#$!BCCZ2D!=4$,&3-.!b(440.&+8!@0,7$8!A*(,!+#$!

$)03-+&(.!-.)!*(,$&:.2;(,.!4$-/0,$/E!-.)!+#$!BCCH2BCFC!?<@<!b$./0/!=..0-%!@(3&-%!

-.)!M3(.(4&3!@066%$4$.+!A*(,!+#$!&.3(4$!4$-/0,$E<!!^&:0,$/!*(,!(+#$,!8$-,/!1$,$!

$/+&4-+$)!;8!%&.$-,!&.+$,6(%-+&(.<!!J$3-0/$!4(.+#2+(24(.+#!7-,&-+&(.!&.!+#$/$!

4$-/0,$/!3-..(+!;$!$/+&4-+$)!-/!-330,-+$%8!-/!0.$46%(84$.+!3-.9!+#$!

3(,,$/6(.)&.:!3($**&3&$.+/!/#(0%)!.(+!;$!+,$-+$)!1&+#!+#$!/-4$!%$7$%!(*!3(.*&)$.3$<!!

"#$&,!6,&4-,8!,(%$!#$,$!&/!-/!3(.+,(%/<!

! T$/3,&6+&7$!/+-+&/+&3/!-,$!&.3%0)$)!&.!"-;%$/!F-9!F;9!-.)!B<G!!"#$!`-%%a!/-46%$!

&.!"-;%$!F-!&.3%0)$/!-%%!,$/6(.)$.+/!1#(!$-,.$)!1-:$/!&.!-+!%$-/+!(.$!1-7$<!!"#$!

`B6(7!(66/a!/-46%$!&.3%0)$/!-%%!,$/6(.)$.+/!1#(/$!-)O0/+$)!1-:$!1-/!%$//!+#-.!

gFC<DU!*(,!+1(!3(./$30+&7$!(;/$,7-+&(./!;$*(,$!+#$&,!%-/+!-.)!.$K+2+(2%-/+!

(;/$,7-+&(./Q!+#$/$!,$/6(.)$.+/!#-)!-+!%$-/+!(.$!(66(,+0.&+8!+(!$-,.!4(,$!+#-.!

gFC<DUV#,!&.!+1(!3(./$30+&7$!(;/$,7-+&(./!-.)!+#$,$;8!>0-%&*8!*(,!061-,)!

+,-./&+&(.<!!"#$!`B6(7!$K&+/a!/-46%$!&.3%0)$/!+#$!/0;/$+!(*!`B6(7!(66/a!+#-+!

/033$//*0%%8!4-)$!+#$!+,-./&+&(.<!!"#$!,$4-&.&.:!/-46%$/!-,$!)$*&.$)!&.!+#$!/-4$!

1-89!+#(0:#!0/&.:!+#$!+1(!(+#$,!1-:$!+#,$/#(%)/<!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G!"#$!)$/3,&6+&7$!/+-+&/+&3/!/#(0%)!.(+!;$!3(./&)$,$)!-.!-330,-+$!,$6,$/$.+-+&(.!(*!
+#$!$.+&,$!1(,'&.:!6(60%-+&(.9!/&.3$!+#$8!-,$!.(+!-)O0/+$)!*(,!+#$!@NLLR/!/0,7$8!
1$&:#+/!A61$&:#+/!3-..(+!;$!-66%&$)!+(!K+!3(44-.)/!&.!@+-+-!FFE<!!J0+!;$3-0/$!
-.-%8+&3!$/+&4-+$/!3(.+,(%!*(,!-+!%$-/+!-.)!6$,#-6/!-%%!(*!+#$!*-3+(,/!0/$)!+(!
)$+$,4&.$!1$&:#+/9!+#$!,$/0%+/!(*!+#$!-.-%8/&/!/#(0%)!;$!3(./&)$,$)!4(,$!7-%&)!+#-.!
+#$!)$/3,&6+&7$!/+-+&/+&3/<!



! FH!

J$3-0/$!+#$!)-+-!-,$!%(.:&+0)&.-%9!+#$!(7$,-%%!7-,&-.3$!*(,!$-3#!7-,&-;%$!3-.!

;$!)$3(46(/$)!&.+(!;$+1$$.2,$/6(.)$.+!-.)!1&+#&.2,$/6(.)$.+!7-,&-.3$/<!!N.!4(/+!

3-/$/9!-/!(.$!1(0%)!$K6$3+9!+#$!1&+#&.2,$/6(.)$.+!7-,&-+&(.!&/!403#!%(1$,!A/$$!

"-;%$!F-E<!!J$3-0/$!/(4$!,$/6(.)$.+/!$&+#$,!#-)!3#&%),$.!(,!$-,.$)!-!)$:,$$!)0,&.:!

+#$!/+0)8!6$,&()9!"-;%$!F;R/!`&.)&7&)0-%/a!3(%04./!*(,!+#(/$!+1(!7-,&-;%$/!-%1-8/!

+(+-%!4(,$!+#-.!FCCYQ!1&+#&.!$-3#!3(%04.9!+#$!*&:0,$/!&.!$-3#!,(1!,$6,$/$.+!+#$!

6$,3$.+!(*!+#$!/-46%$!+#-+!*$%%!&.+(!+#$!3(,,$/6(.)&.:!3-+$:(,8!*(,!-+!%$-/+!(.$!

(;/$,7-+&(.<!"-;%$!B9!1#&3#!&.3%0)$/!/+-+$2%$7$%!7-,&-;%$/9!&/!;-/$)!(.!.$&+#$,!+(+-%!

,$/6(.)$.+!(;/$,7-+&(./!.(,!)-+-!*(,!-%%!4(.+#/!)0,&.:!+#$!/+0)8!6$,&()Q!&./+$-)9!

$-3#!/+-+$!3(.+,&;0+$/!(.$!(;/$,7-+&(.!*(,!$7$,8!1-7$!)0,&.:!1#&3#!-+!%$-/+!(.$!(*!

&+/!&.#-;&+-.+/!1-/!&.!1(,'&.:!6(7$,+89!(,!`+1(6(7a!/+-+0/<FC!!"#$!7-%0$/!#$,$!4&:#+!

)&**$,!*,(4!+#$&,!3(0.+$,6-,+/!&.!"-;%$!F-!;$3-0/$!)&**$,$.+!/+-+$/!#-)!)&**$,$.+!

.04;$,/!(*!6(+$.+&-%!+,-./&+&(.$,/<!!^(,!$K-46%$9!/+-+$/!1&+#!#&:#!6,(6(,+&(./!(*!

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

6,(6(,+&(./<!

! =/!1$!1(0%)!$K6$3+!*,(4!+#$!%&+$,-+0,$9!+#(/$!&.!+1(6(7!/+-+0/!-,$!%$//!(*+$.!

1#&+$9!4(,$!(*+$.!*$4-%$9!-.)!%$//!(*+$.!#&:#%82$)03-+$)!+#-.!+#$&,!*0%%2/-46%$!

3(0.+$,6-,+/<!!"#$8!-%/(!-,$!%$//!%&'$%8!+(!;$%(.:!+(!-!0.&(.!-.)!4(,$!%&'$%8!+(!#-7$!-!

1(,'2%&4&+&.:!)&/-;&%&+8<!=:-&.!3(./&/+$.+!1&+#!+#$!%&+$,-+0,$9!/033$//*0%!

+,-./&+&(.$,/9!1#$.!3(46-,$)!+(!-%%!6(+$.+&-%!+,-./&+&(.$,/9!-,$!+#$!(66(/&+$!&.!-%%!

+#$/$!,$:-,)/<!!@033$//*0%!+,-./&+&(.$,/!-,$!)&**$,$.+!&.!-.(+#$,!&46(,+-.+!1-8e!-+!-%%!

+#,$$!1-:$!+#,$/#(%)/9!+#$8!#-7$!4$)&-.!&.3(4$/!+#-+!$K3$$)!+#$!+#,$/#(%)9!-.)!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FC!"#$!3(,,$/6(.)&.:!`+#,$$6(7a!-.)!`*(0,6(7a!+-;%$/!-,$!-%4(/+!&)$.+&3-%!-.)!
+#$,$*(,$!-,$!.(+!&.3%0)$)!#$,$<!



! FD!

+#$&,!6,&(,21-:$2,-+&(/9!-/!&.)&3-+$)!;8!`%.A1:l,-+E9a!-,$!403#!3%(/$,!+(!F!+#-.!+#(/$!

(*!+#$&,!0./033$//*0%!3(0.+$,6-,+/9!#&:#%&:#+&.:!+#$!.$$)!+(!3(.+,(%!*(,!6,&(,!&.3(4$<!!

N+!-%/(!&/!$7&)$.+!+#-+!+#$!4$-.!+1(6(7!+,-./&+&(.$,!#-)!-!/4-%%$,!)&/+-.3$!+(!:(9!

;(+#!&.!-;/(%0+$!)(%%-,/!-.)!-/!-!6,(6(,+&(.!(*!#&/!(,!#$,!&.3(4$9!+#-.!+#$!4$-.!

+#,$$6(7!-.)!*(0,6(7!+,-./&+&(.$,<!!"#&/!)&**$,$.3$!4-8!#$%6!$K6%-&.!1#8!+,-./&+&(.!

,-+$/!-+!+#$!%(1$,!+#,$/#(%)!-,$!/(!403#!#&:#$,<!

N.!:$.$,-%9!#&:#$,2%$7$%!+,-./&+&(.$,/!#-7$!+#$!/-4$!-)7-.+-:$/!(7$,!+1(6(7!

+,-./&+&(.$,/!+#-+!+#$!%-++$,!#-7$!(7$,!+#$!`+1(6(7!(66/a!:,(06<!!^(,!$K-46%$9!+#(/$!

$K&+&.:!+1(6(7!/+-+0/!-,$!;$++$,!$)03-+$)9!%$//!*,$>0$.+%8!)&/-;%$)9!-.)!4(,$!%&'$%8!

+(!;$!&.!-!0.&(.!+#-.!+#(/$!*-&%&.:!+(!$K&+Q!*(0,6(7!$K&+$,/!#-7$!-%%!+#$/$!/-4$!

-)7-.+-:$/!+(!-!#&:#$,!)$:,$$<!!^&.-%%89!+,-./&+&(./!-,$!3(./&)$,-;%8!4(,$!%&'$%8!+(!

(330,!1#$.!+#$!/+-+$!*(,$&:.2;(,.!6(60%-+&(.!&/!#&:#$,<!!MK6%(,-+(,8!-.-%8/&/!

A-7-&%-;%$!(.!,$>0$/+E!&.)&3-+$/!+#-+!(.!-.!&.)&7&)0-%!%$7$%9!;$&.:!*(,$&:.2;(,.!&/!

-//(3&-+$)!1&+#!/0;/+-.+&-%%8!%(1$,!%&'$%&#(()/!(*!+,-./&+&(.9!/(!061-,)%824(;&%$!

&44&:,-.+/!+#$4/$%7$/!6,(;-;%8!)(!.(+!-33(0.+!*(,!+#$!6(/&+&7$!-//(3&-+&(.!(*!+#$!

/+-+$!*(,$&:.2;(,.!6(60%-+&(.<!L(//&;%89!#$-%+#8!/+-+$!$3(.(4&$/!;(+#!6,(7&)$!;$++$,!

(66(,+0.&+&$/!*(,!061-,)!4(;&%&+8!-.)!-%/(!-++,-3+!0.0/0-%%8!%-,:$!.04;$,/!(*!

*(,$&:.2;(,.!1(,'$,/<!!

! ^&:0,$/!F!-.)!B!)$4(./+,-+$!/&:.&*&3-.+!7-,&-+&(.!;8!;(+#!8$-,!-.)!/+-+$!&.!

+#$!6,(6(,+&(.!(*!/033$//*0%!+,-./&+&(.!(66(,+0.&+&$/9!&.)&3-+&.:!+#$!.$$)!+(!3(.+,(%!

*(,!;(+#<!!",-./&+&(.!%&'$%&#(()!-%/(!7-,&$/!;8!0.$46%(84$.+!A^&:0,$!UE9!)$3,$-/&.:!

-/!0.$46%(84$.+!&.3,$-/$/<!!^&:0,$!X9!1#&3#!6,(7&)$/!+#$!)&/+,&;0+&(.!(*!

0.$46%(84$.+!4$-/0,$/!-4(.:!(;/$,7-+&(./!1&+#!+1(6(7!+,-./&+&(.!



! FG!

(66(,+0.&+&$/9!/#(1/!1#8!+#$!%&.$!:,-6#/!&.!*&:0,$!U!/#(0%)!;$!3(./&)$,$)!403#!

4(,$!7-%&)!1#$,$!0.$46%(84$.+!&/!-;(7$!+#,$$!-.)!;$%(1!$&:#+Q!7$,8!*$1!

+,-./&+&(.!(66(,+0.&+&$/!(330,,$)!(0+/&)$!+#-+!,-.:$<!

!

4%(.-1)

!

! P;/$,7-+&(./!-,$!.$/+$)!1&+#&.!&.)&7&)0-%/9!1#(!-,$!.$/+$)!1&+#&.!/+-+$/<!!

N)$-%%89!-!,-.)(4!&.+$,3$6+!1(0%)!;$!$/+-;%&/#$)!-+!;(+#!+#$!&.)&7&)0-%!-.)!/+-+$!

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

&.!+,-./&+&(.!%&'$%&#(()<!!"#&/!&/!.(+!)(.$!-+!+#$!/+-+$!%$7$%9!#(1$7$,9!;(+#!;$3-0/$!(*!

+#$!,$/0%+&.:!3(460+-+&(.-%!3(46%$K&+8!-.)!;$3-0/$!+#$!/+-+$2%$7$%!$,,(,!+$,4!4-8!

;$!3(,,$%-+$)!1&+#!+#$!&.)$6$.)$.+!7-,&-;%$/9!1#&3#!1(0%)!7&(%-+$!-!3,&+&3-%!

,-.)(42$**$3+/!-//046+&(.<!!?.(;/$,7$)!/+-+$!3#-,-3+$,&/+&3/5/03#!-/!6(%&+&3-%!

3%&4-+$9!;0/&.$//2*,&$.)%8!6(%&3&$/9!O(;!+,-&.&.:9!-.)!$)03-+&(.!/6$.)&.:9!-.)!

6$,#-6/!$7$.!-7-&%-;%$!.-+0,-%!,$/(0,3$/!-.)!6,(K&4&+8!+(!+,-)$!,(0+$/54&:#+!.(+!

;$!(,+#(:(.-%!+(!$&+#$,!/+-+$2%$7$%!0.$46%(84$.+!(,!&.)&7&)0-%2%$7$%!)$4(:,-6#&3!

-.)!$)03-+&(.-%!7-,&-;%$/<!!b(./$>0$.+%89!N!0/$!)0448!7-,&-;%$/!+(!3,$-+$!/+-+$!

*&K$)!$**$3+/<!!^&K$)!$**$3+/!3-..(+!,$%&-;%8!;$!-66%&$)!&.!%(:&/+&3!-.-%8/&/!1#$.!+#$!

.04;$,!(*!3-/$/!1&+#&.!$-3#!:,(06!&/!/4-%%9!-.!&//0$!'.(1.!-/!+#$!&.3&)$.+-%!

6-,-4$+$,!6,(;%$4!Af-;$2[$/'$+#!-.)!@',(.)-%!BCCD9!=%%&/(.!BCCWE<!!h#$.!+#$!

.04;$,!(*!3-/$/!1&+#&.!$-3#!:,(06!&/!7$,8!%-,:$9!#(1$7$,5-.)!+#$!.04;$,!(*!

,$/6(.)$.+/!6$,!/+-+$!&/!7$,8!#&:#!&.!+#$!/-46%$/!0/$)!#$,$5;&-/!)0$!+(!+#$!

&.3&)$.+-%!6-,-4$+$,!6,(;%$4!&/!%&'$%8!+(!;$!>0&+$!/4-%%!Ac,$$.$!BCCBE<!



! BC!

b#((/&.:!;$+1$$.!+1(!&46$,*$3+!(6+&(./9!N!-4!0/&.:!,-.)(4!$**$3+/!,-+#$,!

+#-.!*&K$)!$**$3+/!-+!+#$!&.)&7&)0-%!%$7$%<!!"#$!0/$!(*!*&K$)!$**$3+/!1(0%)!+,&::$,!+#$!

&.3&)$.+-%!6-,-4$+$,!6,(;%$4!-.)!-%%(1!+#$!0/$!(*!0.3#-.:&.:!)$4(:,-6#&3!

7-,&-;%$/!(.%8!&.!&.+$,-3+&7$!*(,4<!!"#$!0/$!(*!,-.)(4!$**$3+/!&.!-!%(.:&+0)&.-%!

)-+-/$+9!#(1$7$,9!$//$.+&-%%8!-//04$/!+#-+!+#$!)&**$,$.3$!&.!$**$3+!-//(3&-+$)!1&+#!-!

1&+#&.2,$/6(.)$.+!(.$20.&+!3#-.:$!&.!-.!&.)$6$.)$.+!7-,&-;%$!&/!$>0&7-%$.+!+(!+#$!

)&**$,$.3$!&.!$**$3+!-//(3&-+$)!1&+#!-!3(.+$46(,-.$(0/!(.$20.&+!)&**$,$.3$!;$+1$$.!

+1(!,$/6(.)$.+/!Ac(0%)!BCCFE<!!"#-+!4-8!(,!4-8!.(+!;$!-!/-*$!-//046+&(.!&.!+#&/!

3-/$<!

"(!3(.+,(%!*(,!0.(;/$,7$)!7-,&-+&(.!(7$,!+&4$!&.!*-3+(,/!-**$3+&.:!$K&+!

%&'$%&#(()9!N!#-7$!0/$)!6-.$%!*&K$)!$**$3+/!,-+#$,!+#-.!8$-,!*&K$)!$**$3+/<!!L-.$%!$**$3+/!

*&+!+#$!)-+-!;$++$,9!-33(,)&.:!+(!-!%&'$%&#(()!,-+&(!+$/+Q!4(,$!&46(,+-.+%89!+#$8!

3(.+,(%!*(,!6(//&;%$!)&/+,&;0+&(.-%!)&**$,$.3$/!;$+1$$.!@NLL!6-.$%/9!1#&3#5;$3-0/$!

(*!(7$,%-66&.:!6-.$%/!&.!/(4$!8$-,/58$-,!*&K$)!$**$3+/!1(0%)!.(+!)(<!

"#$!0/$!(*!6-.$%!*&K$)!$**$3+/!$./0,$/!+#-+!$/+&4-+$/!-,$!)$,&7$)!(.!+#$!;-/&/!

(*!1&+#&.26-.$%!7-,&-+&(.<!!"#$!0/$!(*!/+-+$!*&K$)!$**$3+/!4$-./!+#-+!(.%8!/-%&$.+!

7-,&-+&(.!*(,!/+-+$2%$7$%!7-,&-;%$/!&/!+#$!1&+#&.2/+-+$!7-,&-+&(.<!!J0+!+#$!3($**&3&$.+/!

(.!+#$!&.)&7&)0-%2%$7$%!7-,&-;%$/9!(.!+#$!(+#$,!#-.)9!-,$!$/+&4-+$)!(.!+#$!;-/&/!(*!

;(+#!1&+#&.2&.)&7&)0-%!-.)!;$+1$$.2&.)&7&)0-%!7-,&-+&(.<!!"#$!3($**&3&$.+/!(.!+#$!

/+-+$!-.)!&.)&7&)0-%!7-,&-;%$/!+#$,$*(,$!40/+!;$!&.+$,6,$+$)!>0&+$!)&**$,$.+%8<!

=%+#(0:#!+#&/!4()$%!.$/+/!(;/$,7-+&(./!1&+#&.!&.)&7&)0-%/!1&+#&.!/+-+$/9!+#$!

*-3+!+#-+!/+-+$/9!%&'$!6-.$%/9!-,$!-33(0.+$)!*(,!;8!)0448!7-,&-;%$/!4-'$/!&+!(6$,-+$!

-/!-!+1(2%$7$%!,-+#$,!+#-.!-!+#,$$2%$7$%!4()$%<!!N*!

! 

pij !,$6,$/$.+/!+#$!6,(;-;&%&+8!-+!



! BF!

-.8!(;/$,7-+&(.!!!+#-+!-.!&.)&7&)0-%!"!3,(//$)!-!1-:$!+#,$/#(%)!&.!/+-+$!#!)0,&.:!

6-.$%!$9!+#$.e!!

S$7$%!F!
A(;/E!

! 

ln[pij /(1" pij )] = #0 j + #1X1ij
+#2(X2ik " X 2k ) +$ k + %m

!

! 

"0 j !

! 

"1!

! 

"2 !

! 

X1ij !

! 

X2ik " X 2k !
!
!
!

! 

" k !

! 

"m !

m!&.)&7&)0-%2%$7$%!&.+$,3$6+!
m!*&K$)!3($**&3&$.+!(.!&.)&7&)0-%2%$7$%!7-,&-;%$/!
m!*&K$)!3($**&3&$.+!(.!/+-+$2%$7$%!7-,&-;%$/!
m!&.)&7&)0-%2%$7$%!7-,&-;%$/!
m!)&**$,$.3$!;$+1$$.!/+-+$2%$7$%!7-,&-;%$/!-+!!
!!!(;/$,7-+&(.!!!-.)!+#$&,!1&+#&.2/+-+$!4$-./<!!!
!!!"&4$2&.7-,&-.+!/+-+$!3#-,-3+$,&/+&3/!-,$!!
!!!/0;+,-3+$)!(0+!(*!+#$!$>0-+&(.<!
m!*&K$)!$**$3+!*(,!/+-+$!#!
m!*&K$)!$**$3+!*(,!6-.$%!$!

S$7$%!B!
A&.)&7E!

! 

"0 j = "0 + µ0 j !

! 

"0 !

! 

µ0 j !
m!4$-.!(*!&.)&7&)0-%2%$7$%!,-.)(4!&.+$,3$6+/!
m!&.)&7&)0-%2/6$3&*&3!)$7&-+&(.!*,(4!4$-.!

!
](+$!+#-+!+#$,$!-,$!.(!,-.)(4!$**$3+/!&.!+#$!$>0-+&(.9!/(!+#$!-//046+&(.!&/!+#-+!+#$!

$**$3+/!(*!+#$!&.)$6$.)$.+!7-,&-;%$/!)(!.(+!7-,8!;8!/+-+$!(,!&.)&7&)0-%<!!=%/(9!+#&/!

4()$%!-//04$/!+#-+!+#$,$!-,$!.(!/-%&$.+!0.(;/$,7$)!/#(,+2+$,4!3#-.:$/!&.!+#$!

$**$3+!(*!%&7&.:!&.!-!:&7$.!/+-+$<FF!

! "#$!*&.-%!4()$%/!#-7$!;$$.!)$+$,4&.$)!1&+#!/$7$,-%!*-3+(,/!&.!4&.)e!

#86(+#$/$/!-;(0+!7-,&-;%$/!+#-+!4&:#+!-**$3+!%&'$%&#(()!(*!+,-./&+&(.9!4&//&.:!)-+-9!

>0-%&+8!(*!4()$%/R!)-+-!*&+9!-.)!40%+&3(%%&.$-,&+8!3(.3$,.<!!"#$!/$3(.)!(*!+#$/$!

*-3+(,/!%$-)/!4$!+(!$K3%0)$!+#$!7-,&-;%$/!`/+0)$.+a!-.)!`*(,$&:.2;(,.9a!$7$.!+#(0:#!

+#$8!4&:#+!-**$3+!%&'$%&#(()!(*!+,-./&+&(.<!!"#$!+#&,)!&/!1#89!&.!+#$!4()$%!3(46-,&.:!

4-,,&$)!-.)!0.4-,,&$)!4$.!-.)!1(4$.9!:$.)$,!-.)!4-,&+-%!/+-+0/!#-7$!;$$.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FF!"#&/!6,(;-;%8!&/!-!/-*$!-//046+&(.<!!=!+#,$$2%$7$%!%(:&/+&3!4()$%!1&+#!/+-+$!-.)!
&.)&7&)0-%!,-.)(4!&.+$,3$6+/!;0+!1&+#(0+!3(7-,&-+$/!A-+!+#$!+1(6(7!%$7$%Q!,$/0%+/!
-7-&%-;%$!(.!,$>0$/+E!$/+&4-+$/!+#$!/+-.)-,)!)$7&-+&(.!(*!+#$!/+-+$!,-.)(4!&.+$,3$6+!
+(!;$!<BZF<!!h#$.!/+-+$2%$7$%!7-,&-;%$/!-,$!&.3%0)$)9!+#$!/+-.)-,)!)$7&-+&(.!(*!+#$!
/+-+$!,-.)(4!&.+$,3$6+!),(6/!+(!<CFG9!&.)&3-+&.:!+#-+9!$7$.!1&+#(0+!/+-+$!*&K$)!
$**$3+/9!+#$!/+-+$!7-,&-;%$/!N!-4!0/&.:!3-.!-33(0.+!*(,!-%4(/+!-%%!+#$!;$+1$$.2/+-+$!
7-,&-;&%&+8!&.!+,-./&+&(.!%&'$%&#(()<!!



! BB!

&.+$,-3+$)9!-/!(66(/$)!+(!:$.)$,!-.)!.04;$,!(*!3#&%),$.<!!I0%+&3(%%&.$-,&+89!+#$!

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

&.+$,-3+&(./!(*!3-+$:(,&3-%!7-,&-;%$/!)(!,$/0%+!&.!$.(0:#!40%+&3(%%&.$-,&+8!+#-+!+#$!

3($**&3&$.+/!(*!&.+$,$/+!-,$!,$.)$,$)!.(.2/&:.&*&3-.+!&.!+#$!*0%%$/+!)$/&,$)!4()$%<!!

"#$,$*(,$9!+#,$$!)&**$,$.+!`*0%%a!4()$%/!,-+#$,!+#-.!(.$!#-7$!;$$.!)$7$%(6$)9!$-3#!

&.!-!)&**$,$.+!1-8<!!

! ^&,/+9!+(!+$/+!1#$+#$,!+#$!$**$3+/!(*!+#$!&.)&7&)0-%2%$7$%!&.)$6$.)$.+!

7-,&-;%$/9!&.!-))&+&(.!+(!0.$46%(84$.+9!#-7$!7-,&$)!(7$,!+&4$9!$-3#!1-/!&.+$,-3+$)!

1&+#!+#$!6-.$%!7-,&-;%$9!&.)&7&)0-%%8!-+!*&,/+9!+#$.!-%%!+(:$+#$,!&.!-!/&.:%$!4()$%<FB!

d$,8!*$1!(*!+#$!4-.8!,$/0%+&.:!3($**&3&$.+/!(.!&.+$,-3+&(.!+$,4/!1$,$!/&:.&*&3-.+9!

*$1$,!(*!+#$/$!1$,$!/0;/+-.+&-%9!-.)!.(.$!*(,4$)!(,!*(%%(1$)!-!,$3(:.&\-;%$!+,$.)!

A,$/0%+/!-7-&%-;%$!(.!,$>0$/+E<!!"#&/!/+0)89!+#$.9!)($/!.(+!/066(,+!-.8!$-,%&$,!

*&.)&.:/!+#-+!6,$)&3+!3#-.:$!(7$,!+&4$5(,9!-+!%$-/+9!*,(4!FGGC!+(!BCCH5&.!-.8!(*!

+#$!&.)$6$.)$.+!7-,&-;%$/!(*!&.+$,$/+<!!

! @$3(.)9!+(!+$/+!1#$+#$,!+#$!$**$3+/!(*!0.$46%(84$.+!7-,8!-33(,)&.:!+(!-.8!(*!

+#$!&.)&7&)0-%2%$7$%!7-,&-;%$/9!-!/&4&%-,!-66,(-3#!1-/!0/$)<!!=!/$+!(*!+$/+!4()$%/!1-/!

,0.9!$-3#!&.+$,-3+&.:!-!/$6-,-+$!7-,&-;%$!1&+#!0.$46%(84$.+9!+#$.!+#$!*&.-%!4()$%!

&.3%0)&.:!-%%!&.+$,-3+&(.!+$,4/<!![-7&.:!*(0.)!+#-+!:$.)$,!-.)!$)03-+&(.-%!/+-+0/!-,$!

+#$!(.%8!7-,&-;%$/!+#-+!&.+$,-3+!/&:.&*&3-.+%8!1&+#!0.$46%(84$.+9!N!#-7$!&.3%0)$)!-!

4()$%!1&+#!;(+#!(*!+#(/$!&.+$,-3+&(./<!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FB!"#$!/-4$!+$/+!1-/!3(.)03+$)!&.+$,-3+&.:!1&+#!+#$!8$-,!7-,&-;%$!&./+$-)!(*!+#$!
6-.$%!(.$9!1&+#!/&4&%-,%8!&.3(.3%0/&7$!,$/0%+/<!!"#$!,$/0%+/!*(,!+#$!+$/+/!-,$!.(+!
&.3%0)$)!&.!+#&/!6-6$,!;0+!-,$!-7-&%-;%$!06(.!,$>0$/+<!



! BU!

! "#$!+#&,)!*0%%!4()$%!+$/+/!+#$!&.+$,-3+&(.!(*!:$.)$,9!4-,&+-%!/+-+0/9!-.)!

$)03-+&(.-%!-++-&.4$.+<!!=%+#(0:#!$K6%(,-+(,8!-.-%8/&/!*(0.)9!3(./&/+$.+!1&+#!+#$!

%&+$,-+0,$9!+#-+!#-7&.:!3#&%),$.!%(1$,/!1(4$.R/!%&'$%&#(()!(*!+,-./&+&(.!-.)!

&.3,$-/$/!4$.R/!%&'$%&#(()9!-))&.:!+#-+!&.+$,-3+&(.!,$/0%+$)!&.!40%+&3(%%&.$-,&+8!+#-+!

,$.)$,$)!+#$!3($**&3&$.+/!(*!&.+$,$/+!.(.2/&:.&*&3-.+<!!N.!+#&/!+#&,)!4()$%9!+#$,$*(,$9!

+#,$$!7-,&-;%$/!;0+!.(+!*(0,!-,$!&.+$,-3+$)<!

@(3&(%(:&/+/!(*+$.!6,$/$.+!+#$&,!4()$%/!&.3,$4$.+-%%89!1&+#!-!4(,$!%&4&+$)!

4()$%!*&,/+9!+#$.!(.$!)$4(./+,-+&.:!#(1!+#$!-))&+&(.!(*!4(,$!7-,&-;%$/!-**$3+/!+#$!

3($**&3&$.+/!(.!+#(/$!&.!+#$!*&,/+<!!"#&/!-66,(-3#!&/!.(+!-66,(6,&-+$!+(!.(.2%&.$-,!

4()$%/9!#(1$7$,9!0.%$//!+#$!3($**&3&$.+/!-,$!$&+#$,!*0%%82/+-.)-,)&\$)!(,9!-+!%$-/+9!82

/+-.)-,)&\$)<FU!!"#$!6,(;%$4!&/!+#-+!3($**&3&$.+/!(.!+#$!(;/$,7$)!7-,&-;%$/!-,$!

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

1#$.!&.)$6$.)$.+!7-,&-;%$/!-,$!-))$)!+(!(,!/0;+,-3+$)<!!"#$,$*(,$9!1&+#(0+!82

/+-.)-,)&\-+&(.9!$/+&4-+$/!*,(4!.(.2%&.$-,!,$:,$//&(.!3-..(+!,$%&-;%8!;$!3(46-,$)!

-3,(//!4()$%/<!!?.*(,+0.-+$%89!82/+-.)-,)&\-+&(.!&/!.(+!30,,$.+%8!*$-/&;%$!*(,!+#&/!

/+0)89!/(!,-+#$,!+#-.!3(46-,&.:!4()$%/!1&+#!)&**$,$.+!/$+/!(*!3($**&3&$.+/9!N!/&46%8!

1&%%!6,$/$.+!+#$!*0%%!4()$%!-66,(6,&-+$!+(!$-3#!,$/$-,3#!>0$/+&(.<!!"#$!0.(;/$,7$)!

#$+$,(:$.$&+8!6,(;%$4!-%/(!-**$3+/!3(46-,&/(./!(*!4()$%/!-+!)&**$,$.+!+#,$/#(%)/<!!N!

1&%%!),-1!(.%8!:0-,)$)!3(.3%0/&(./!*,(4!3(46-,&/(./!(*!3($**&3&$.+/!-+!)&**$,$.+!

+#,$/#(%)/9!+#$,$*(,$9!;0+!1&%%!4(,$!3(.*&)$.+%8!3(46-,$!1&+#&.2+#,$/#(%)!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FU!@$$9!*(,!$K-46%$9!h&./#&6!-.)!I-,$!AFGDXE!-.)!=%%&/(.!AFGGGE<!!J-0$,!ABCCGE9!
h&%%&-4/!ABCFCE9!-.)!I(()!ABCFCE!-%%!(**$,!1-8/!+(!-)),$//!+#$!6,(;%$49!;0+!(.%8!
J-0$,!/6$3&*&3-%%8!-)),$//$/!+#$!6,(;%$4!&.!+$,4/!(*!40%+&%$7$%!%(:&/+&3!,$:,$//&(.<!
S(.:!-.)!^,$$/$R/!/6(/+G!6,(:,-4!*(,!@+-+-!&.3%0)$/!+#$!`%&/+3($*a!3(44-.)9!1#&3#!
6,(7&)$/!82/+-.)-,)&\$)!-.)!*0%%82/+-.)-,)&\$)!$/+&4-+$/!*(,!/&.:%$2%$7$%!%(:&/+&3!
,$:,$//&(.9!;0+!-/!(*!+#&/!1,&+&.:9!.(!3(44-.)!)($/!+#$!/-4$!*(,!40%+&%$7$%!4()$%/<!



! BX!

)&**$,$.3$/<!!^(,!$K-46%$9!3(46-,&.:!/6$3&*&3!$/+&4-+$)!%&'$%&#(()/!-3,(//!+#$!

+1(6(7!-.)!+#,$$6(7!+#,$/#(%)/!4-8!;$!6,(;%$4-+&39!;0+!3(46-,&.:!+#$!)&**$,$.3$!

&.!%&'$%&#(()/!;$+1$$.!3(%%$:$2$)03-+$)!-.)!#&:#2/3#((%2$)03-+$)!,$/6(.)$.+/!

-3,(//!+#(/$!+#,$/#(%)/!&/!%$//!/(<!

!

D%,56(,)

!

! "(!/+-,+!1&+#9!-!40%+&%$7$%!%(:&/+&3!4()$%!1&+#!,-.)(4!&.+$,3$6+/!-+!+#$!

&.)&7&)0-%!-.)!/+-+$!%$7$%9!;0+!1&+#(0+!3(7-,&-+$/9!1-/!,0.<!!T$/6&+$!+#$!3(.3$,./!

-%,$-)8!$K6,$//$)!-;(0+!,-.)(4!$**$3+/!-//046+&(./!-+!+#$!/+-+$!%$7$%9!+#&/!4()$%!

3-.!6,(7&)$!-+!%$-/+!-!:$.$,-%!/$./$!(*!+#$!7-,&-.3$!(*!+,-./&+&(.!%&'$%&#(()!-+!$-3#!(*!

+#$!+1(!%$7$%/<!!"#$!,$/0%+/9!*(0.)!&.!"-;%$!U9!/#(1!+#-+!+#$!7-,&-.3$!-+!+#$!

&.)&7&)0-%!%$7$%!&/!403#!:,$-+$,!+#-.!+#-+!-+!+#$!/+-+$!%$7$%Q!.(+!/0,6,&/&.:%89!1#(!

(.$!&/!4-++$,/!403#!4(,$!+#-.!1#$,$!(.$!%&7$/<!!N+!&/!.(+$1(,+#89!#(1$7$,9!+#-+!

;(+#!,-.)(4!&.+$,3$6+/!-,$!7$,8!)&**$,$.+!-+!+#$!*(0,6(7!+#,$/#(%)e!+#$!/+-.)-,)!

)$7&-+&(.!-+!+#$!&.)&7&)0-%!%$7$%!&/!-;(0+!+1&3$!-/!:,$-+!-/!&.!+#$!+1(6(7!4()$%9!-.)!

+#$!/+-.)-,)!)$7&-+&(.!-+!+#$!/+-+$!%$7$%9!<CCDZG9!&/!-!+&.8!*,-3+&(.!(*!&+/!3(0.+$,6-,+!

&.!+#$!+1(6(7!-.)!+#,$$6(7!4()$%/<!!M7$.!&*!1$!+-'$!+#$/$!,$/0%+/!1&+#!/$7$,-%!

:,-&./!(*!/-%+5(.!-33(0.+!(*!+#$!,-.)(4!$**$3+/!-//046+&(./9!3,(//24()$%!

)&/3,$6-.3&$/!&.!0.(;/$,7$)!#$+$,(:$.$&+89!-.)!+#$!%-,:$,9!4(,$!$3(.(4&3-%%8!

)&7$,/$!/-46%$!$%&:&;%$!*(,!*(0,6(7!+,-./&+&(.5&+!/$$4/!/-*$!+(!3(.3%0)$!+#-+!-+!+#$!

#&:#$/+!+#,$/#(%)!0/$)!#$,$9!&.)&7&)0-%!3#-,-3+$,&/+&3/!-**$3+!%&'$%&#(()!4(,$!-.)!

/+-+$2%$7$%!3(.+$K+!-**$3+!&+!%$//<!!



! BW!

! f$/0%+/!*,(4!I()$%!B9!1#&3#!&.3%0)$/!-%%!3(7-,&-+$/!;0+!.(!&.+$,-3+$)!+$,4/9!

3-.!;$!*(0.)!&.!"-;%$!X<!!N*!1$!*(30/!(.!+#$!+1(6(7!4()$%9!1$!/$$!+#-+!4(/+!(*!+#$!

&.)&7&)0-%2%$7$%!7-,&-;%$/!#-7$!/&:.&*&3-.+!$**$3+/!&.!+#$!6,$)&3+$)!)&,$3+&(./<!!=:$!A-!

6,(K8!*(,!1(,'!$K6$,&$.3$E!&/!30,7&%&.$-,9!1&+#!&+/!4-K&404!6(/&+&7$!$**$3+!(.!+#$!

%&'$%&#(()!(*!+,-./&+&(.!(330,,&.:9!(.!-7$,-:$9!-+!-:$!UW<FX!!J$&.:!*$4-%$!&/!-//(3&-+$)!

1&+#!XUY!%(1$,!())/!(*!+,-./&+&(.9!1#&%$!;$&.:!4-,,&$)51#&3#!&/!+,$-+$)!&.!+#&/!

4()$%9!0.,$-%&/+&3-%%89!-/!-.!$>0&7-%$.+!$7$.+!*(,!4$.!-.)!1(4$.5&/!-//(3&-+$)!

1&+#!BHY!#&:#$,!())/!(*!+,-./&+&(.<!![-7&.:!3#&%),$.!&/!-//(3&-+$)!1&+#!/%&:#+%8!

%(1$,!())/!(*!+,-./&+&(.9!1#&%$!#&:#$,!$)03-+&(.-%!/+-+0/9!6-,+&30%-,%8!-!3(%%$:$!

)$:,$$9!&.3,$-/$/!+#$!())/!),-4-+&3-%%8<!!J%-3'/!#-7$!FDY!%(1$,!())/!(*!+,-./&+&(.!

+#-.!1#&+$/9!1#&%$![&/6-.&3/!#-7$!UFY!%(1$,!())/9!-%+#(0:#9!-/!4$.+&(.$)!$-,%&$,9!

6,$%&4&.-,8!+$/+/!&.)&3-+$!+#-+!*(,$&:.2;(,.![&/6-.&3/!#-7$!%(1$,!())/!+#-.!.-+&7$2

;(,.!(.$/9!-!)&/+&.3+&(.!+#-+!&/!.(+!-66-,$.+!&.!+#&/!4()$%<!!f$/6(.)$.+/!1&+#!1(,'2

%&4&+&.:!)&/-;&%&+&$/!#-7$!XUY!%(1$,!())/!(*!+,-./&+&(.9!1#&%$!+#$!*$1!0.&(.!1(,'$,/!

&.!1(,'&.:!6(7$,+8!-,$!*0%%8!BUWY!4(,$!%&'$%8!+#-.!.(.20.&(.!1(,'$,/!+(!+,-./&+&(.!

(0+<!

! =/!)$/3,&;$)!$-,%&$,9!,$/0%+/!*(,!&.)&7&)0-%2%$7$%!3(7-,&-+$/!-,$!;-/$)!(.!-!

3(4;&.-+&(.!(*!1&+#&.2&.)&7&)0-%!-.)!;$+1$$.2&.)&7&)0-%!7-,&-+&(.9!+#$!/$3(.)!(*!

1#&3#!6,(;-;%8!*-3+(,/!4(,$!&.+(!+#$!$/+&4-+$/<!!@+-+$2%$7$%!,$/0%+/9!(.!+#$!(+#$,!

#-.)9!-,$!;-/$)!(.!1&+#&.2/+-+$!7-,&-+&(.!-.)!+#$,$*(,$!(.!3#-.:$!(7$,!+&4$!&.!+#$!

&.)$6$.)$.+!7-,&-;%$/<!!^(,!$K-46%$9!&*!-%%!3#-,-3+$,&/+&3/!(*!-%%!&.)&7&)0-%/!&.!-!/+-+$!

1$,$!+(!,$4-&.!3(./+-.+9!;0+!0.$46%(84$.+!&.3,$-/$)!(.$!6(&.+9!$-3#!,$/6(.)$.+R/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FX!"#&/!3-%30%-+&(.!&/!;-/$)!(.!+#$!4(,$!6,$3&/$!0.$K6(.$.+&-+$)!3($**&3&$.+/!-.)!&/!
.(+!/#(1.!#$,$<!



! BZ!

())/!(*!+,-./&+&(.!1(0%)!;$!$K6$3+$)!+(!;$!HY!%(1$,<FW!!"#$!(+#$,!/+-+$!7-,&-;%$/R!

$**$3+/!(.!())/!(*!+,-./&+&(.!-%%!-,$!/&:.&*&3-.+!-.)!&.!+#$!)&,$3+&(.!&.)&3-+$)!;8!+#$!

)$/3,&6+&7$!/+-+&/+&3/Q!-/!)$/3,&;$)!-;(7$9!#(1$7$,9!+#$/$!3($**&3&$.+/!/#(0%)!.(+!;$!

3(./&)$,$)!-/!+,0/+1(,+#8!-/!+#-+!(.!0.$46%(84$.+<!

! I(/+!(*!+#$!)&**$,$.3$/!;$+1$$.!+#$!3($**&3&$.+/!-+!+#$!+1(6(7!%$7$%!-.)!

+#(/$!-+!+#$!#&:#$,!+1(!%$7$%/!-,$!.(+!%-,:$9!-.)!&+!&/!&46(,+-.+!+(!,$4$4;$,!+#-+9!

;$3-0/$!(*!+#$!0.(;/$,7$)!#$+$,(:$.$&+8!6,(;%$49!)&**$,$.3$/!/#(0%)!;$!>0&+$!

/0;/+-.+&-%!;$*(,$!*0%%8!-3'.(1%$):$)<!!=:$!#-/!/%&:#+%8!4(,$!6(/&+&7$!-.!$**$3+!-+!

#&:#$,!+#,$/#(%)/9!-.)!&+/!4-K&404!;$.$*&+!3(4$/!%-+$,!-+!+#$!+#,$$6(7!%$7$%!AXC!

8$-,/!(%)E!-.)!*(0,6(7!%$7$%!AXB!8$-,/!(%)E!+#-.!-+!+#$!+1(6(7!%$7$%!AUW!8$-,/!(%)E<!!

N+!&/!1(,+#!.(+&.:!+#-+!+#$!$**$3+/!(*!:$.)$,!-.)!,-3$!3#-.:$!%&++%$!-+!)&**$,$.+!

+#,$/#(%)/Q!+#$!6$.-%+&$/!(.!$-3#!-,$!/%&:#+%8!%-,:$,!-+!+#$!+#,$$6(7!%$7$%!+#-.!+#$!

+1(6(7!%$7$%!;0+!+#$.!-,$!,$)03$)!-:-&.!-+!+#$!*(0,6(7!%$7$%<!!"#&/!(**$,/!/(4$!

&.)&3-+&(.!+#-+!+#$!.$+!$**$3+9!&*!-.89!(*!#&,&.:!>0$0$/9!6,(4(+&(.!>0$0$/9!-.)V(,!O(;!

&.*(,4-+&(.!.$+1(,'!$**$3+/!6,(;-;%8!&/!.(+!/0;/+-.+&-%%8!)&**$,$.+!-+!+#$/$!)&**$,$.+!

6(&.+/!(.!+#$!1-:$!/6$3+,04<!!"#$!;$.$*&+!(*!#&:#$,!$)03-+&(.-%!-3#&$7$4$.+9!

,$%-+&7$!+(!;$&.:!-!#&:#!/3#((%!),(6(0+9!&/!/0;/+-.+&-%%8!:,$-+$,!-+!#&:#$,!+#,$/#(%)/9!

/(!403#!/(!+#-+!1$!3-.!+$.+-+&7$%8!3(.3%0)$!+#-+!$)03-+&(.!-**$3+/!+,-./&+&(.!

%&'$%&#(()!4(,$!6(/&+&7$%8!+#-.!1(,'!$K6$,&$.3$!)($/<!J$&.:!)&/-;%$)!-.)!;$&.:!&.!-!

0.&(.!-%/(!#-7$!>0&+$!)&**$,$.+!$**$3+/!-+!+#$!+#,$$!)&**$,$.+!+#,$/#(%)/<!!=%1-8/!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
FW!"#&/!&.+$,6,$+-+&(.!-//04$/!(.%8!+1(!6(//&;%$!(0+3(4$/!*(,!$-3#!,$/6(.)$.+!&.!
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+#-.!1(4$.!-.)!*(,!#&:#!/3#((%!),(6(0+/!+#-.!3(%%$:$!:,-)0-+$/<!!=%/(9!1#&%$!

+,-./&+&(.!(0+!(*!1(,'&.:!6(7$,+8!-%4(/+!-%1-8/!&/!%$//!%&'$%8!*(,!1(4$.!+#-.!*(,!

4$.9!+#&/!/+0)8!*&.)/!+#-+!%$//2$)03-+$)!1(4$.!-.)!4-,,&$)!1(4$.!$K6$,&$.3$!

4(,$!)&/-)7-.+-:$!+#-.!#&:#%8!$)03-+$)!-.)!/&.:%$!(.$/<!!

! N.!-))&+&(.9!)$/6&+$!6,(;%$4/!3(46-,&.:!3($**&3&$.+/!-3,(//!4()$%/9!+#$!

)&**$,$.3$/!;$+1$$.!,$/0%+/!(*!4()$%/!,0.!-+!)&**$,$.+!+,-./&+&(.!6(&.+/!)(!6$,4&+!

/(4$!:0-,)$)!3(.3%0/&(./e!!@+-+$2%$7$%!7-,&-;%$/!4-++$,!%$//!-+!#&:#$,!1-:$!

+#,$/#(%)/!-.)!&.)&7&)0-%2%$7$%!7-,&-;%$/9!(.!+#$!1#(%$9!4-++$,!4(,$<!!"#$!$**$3+/!(*!

$)03-+&(.!-.)!1(,'!$K6$,&$.3$!-,$!:,$-+$,!-+!#&:#$,!+#,$/#(%)/9!1#&%$!+#(/$!(*!

#-7&.:!3#&%),$.9!;$%(.:&.:!+(!-!0.&(.9!-.)!;$&.:!)&/-;%$)!-,$!%$//<!!b0,&(0/%89!;$&.:!

;%-3'!(,![&/6-.&3!&/!-//(3&-+$)!1&+#!:,$-+$,!)&/-)7-.+-:$!-+!+#,$$!+&4$/!+#$!6(7$,+8!

%$7$%!+#-.!-+!+1(!+&4$/!&+9!;0+!+#$!/-4$!&/!.(+!+,0$!-+!*(0,!+&4$/!+#$!6(7$,+8!%$7$%<!



! UU!

"#&/!-.-%8/&/!&/!)$/&:.$)!+(!$/+&4-+$!-!6-,+&30%-,!/$+!(*!$**$3+/e!+#$!$**$3+/!(*!

/+-+$2%$7$%!0.$46%(84$.+!(.!%&'$%&#(()!(*!3,(//&.:!-!1-:$!+#,$/#(%)9!*(,!&.)&7&)0-%/!

(*!)&**$,$.+!$)03-+&(.-%!-3#&$7$4$.+!-.)!/$K<!!J0+!;$3-0/$9!+(!48!'.(1%$):$9!(+#$,!

6-6$,/!#-7$!.(+!3(46-,$)!+#$!%&'$%&#(()/!(*!3,(//&.:!)&**$,$.+!1-:$!+#,$/#(%)/9!+#&/!

-%/(!&/!$K6%(,-+(,8!-.-%8/&/<!!b(./$>0$.+%89!+#$,$!&/!4(,$!(*!-!*(30/!#$,$!(.!

&)$.+&*8&.:!$**$3+/!-.)!$**$3+!+,$.)/!+#-.!(.!*0%%8!$K6%-&.&.:!+#$!4$3#-.&/4/!;$#&.)!

+#$4<!!@(4$!+$.+-+&7$!$K6%-.-+&(./!-,$!(**$,$)!&.!+#&/!6-6$,9!;0+!4(,$!,$/$-,3#!

3%$-,%8!&/!.$$)$)<!!=))&+&(.-%!3(.+$K+0-%!7-,&-;%$/!/03#!-/!,$/&)$.+&-%!/$:,$:-+&(.9!

/+-+$!$)03-+&(.!6,(:,-4/9!(,!/+-+$!$3(.(4&3!6(%&38!3$,+-&.%8!1(0%)!;$!0/$*0%9!

-//04&.:!+#-+!+#$8!3(0%)!;$!4$-/0,$)!*,$>0$.+%8!$.(0:#!-.)!+#-+!+#$!0/$!(*!/+-+$!

*&K$)!$**$3+/!1(0%)!.(+!4-/'!+#$&,!/-%&$.3$<!!N.+,()03&.:!4$-/0,$/!(*!(3306-+&(.!-.)!

&.)0/+,8!/$$4/!-!4(,$!6,(4&/&.:!-66,(-3#9!/&.3$!&+!3(0%)!#$%6!$K6%-&.!1#89!-4(.:!

(+#$,!>0$/+&(./9!+#$!$**$3+!(*!0.$46%(84$.+!7-,&$/!;8!:$.)$,9!$)03-+&(.-%!/+-+0/9!

-.)!+#$!1-:$!+#,$/#(%)!-+!#-.)<!!P3306-+&(.-%!)-+-!-%/(!3(0%)!;$!0/$)!+(!&)$.+&*8!

+#,$/#(%)2/6$3&*&3!%-))$,/9!/&.3$!+#$!/'&%%/!(,!(3306-+&(.-%!$K6$,&$.3$!+#-+!4-'$!

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

#&:#$,!+#,$/#(%)/<!!!

! N.!-))&+&(.9!+#$!061-,)!+,-./&+&(./!&.!+#&/!-.-%8/&/!3(0%)!;$!)&/-::,$:-+$)!

&.+(!1&+#&.2O(;!-.)!;$+1$$.2O(;!+,-./&+&(./!(,9!6(//&;%89!1&+#&.2(3306-+&(.!-.)!

;$+1$$.2(3306-+&(.!(,!1&+#&.2*&,4!-.)!;$+1$$.2*&,4!+,-./&+&(./<!!J$3-0/$!+#$!

%&'$%&#(()!(*!-!1-:$!&.3,$-/$!-.)!+#$!4$3#-.&/4!0.)$,%8&.:!&+!4-8!;$!)&**$,$.+!*(,!

$-3#!(*!+#$/$!6(//&;&%&+&$/9!)&**$,$.+!*-3+(,/!4-8!;$!4(,$!(,!%$//!/-%&$.+!*(,!$-3#<!

I(01!-.)!_-%%$;$,:!ABCFCE9!*(,!$K-46%$9!*&.)!+#-+!%(121-:$!1(,'$,/!1#(!/1&+3#!



! UX!

(3306-+&(./!+(!(.$/!,$>0&,&.:!/'&%%/!-3>0&,$)!&.!6,$7&(0/!(3306-+&(./!$K6$,&$.3$!

:,$-+$,!1-:$!&.3,$-/$/!+#-.!$&+#$,!+#(/$!1#(!,$4-&.!1&+#&.!+#$&,!(,&:&.-%!

(3306-+&(./!(,!+#(/$!1#(!/1&+3#!+(!0.,$%-+$)!(.$/<!!=66%8&.:!-!/&4&%-,!-66,(-3#!+(!

+#,$$!)&**$,$.+!1-:$!+#,$/#(%)/!4&:#+!/#$)!%&:#+!(.!+#$!7-%0$!(*!/1&+3#&.:!O(;/!-.)!

+#$!+,-./*$,-;&%&+8!(*!O(;!/'&%%/!-+!)&**$,$.+!6(&.+/!(.!+#$!1-:$!/6$3+,04<!!"#&/!

>0$/+&(.!&/!6-,+&30%-,%8!&46(,+-.+!:&7$.!+#$!$7&)$.3$!+#-+!1(4$.R/!-.)!;%-3'/R!

1-:$!)&/-)7-.+-:$!(330,/!4(,$!-+!+#$!6(&.+!(*!#&,$!+#-.!1&+#&.!O(;/<!

"#$!,$-%!+-'$-1-8/!-,$!+#-+!&.)&7&)0-%!3#-.3$/!(*!061-,)!+,-./&+&(.!-,$!

/0;/+-.+&-%%8!-**$3+$)!;8!$3(.(4&3!3(.+$K+!-.)!+#-+!;(+#!&.)&7&)0-%!-.)!3(.+$K+0-%!

*-3+(,/R!&.*%0$.3$/!06(.!+#(/$!3#-.3$/!-,$!)&**$,$.+!-+!#&:#$,!6(&.+/!(.!+#$!1-:$!

/6$3+,04<!!M/6$3&-%%8!/&.3$!1$!/$$4!+(!#-7$!$.+$,$)!-.!$K+$.)$)!$3(.(4&3!

)(1.383%$9!*0,+#$,!,$/$-,3#!&/!.$$)$)!+(!;$++$,!0.)$,/+-.)!#(1!+#&/!.$1!3%&4-+$!

4&:#+!-**$3+!+#$!3#-.3$/!(*!061-,)!4(;&%&+8!*(,!;(+#!%(1!-.)!4$)&0421-:$!

1(,'$,/<!



! UW!

!
"=JSM@!=]T!^Nc?fM@



!

!

"#!

!"#$%&'"(&)%*+,-./-0%&1/"/-*/-+*22345/-5646*&"57&8-5",9&:",-"#$%*!
 

    all 2pov opps 2pov exits 3pov opps 3pov exits 4pov opps 4pov exits 
Variable   Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 

age overall 38.01 12.01 34.47 12.45 34.35 11.67 36.25 12.03 37.57 10.76 37.18 11.77 39.53 10.19 

 btw  12.39  12.51  11.68  12.17  10.80  11.95  10.25 

female overall 0.50 0.50 0.60 0.49 0.53 0.50 0.56 0.50 0.47 0.50 0.54 0.50 0.42 0.49 

married overall 0.57 0.50 0.45 0.50 0.48 0.50 0.52 0.50 0.60 0.49 0.55 0.50 0.67 0.47 

 btw  0.49  0.48  0.48  0.48  0.47  0.48  0.45 

 within  0.13  0.14  0.16  0.14  0.15  0.14  0.14 

disabled overall 0.06 0.25 0.07 0.25 0.04 0.20 0.06 0.23 0.03 0.18 0.05 0.22 0.03 0.17 

 btw  0.21  0.21  0.16  0.20  0.14  0.19  0.13 

 within  0.14  0.14  0.13  0.13  0.12  0.13  0.11 

union overall 0.13 0.33 0.06 0.23 0.08 0.28 0.09 0.29 0.15 0.36 0.12 0.33 0.20 0.40 

 btw  0.30  0.18  0.21  0.24  0.30  0.28  0.35 

 within  0.16  0.14  0.17  0.15  0.19  0.16  0.19 

wg (’09$) overall 18.83 28.88 9.92 8.51 12.62 11.10 12.24 14.56 18.04 32.26 14.07 14.70 23.37 38.10 

 btw  34.69  4.21  5.27  6.23  12.36  7.05  14.79 

 within  19.66  7.36  9.75  13.03  29.75  12.77  35.11 

wg (median) 14.74  9.06  10.99  11.32  16.32  12.78  21.53  

ln(wg_rat)* overall  -0.18 0.31 -0.01 0.30 -0.37 0.36 -0.07 0.31 -0.53 0.40 -0.09 0.32 

 btw    0.29  0.25  0.34  0.27  0.40  0.28 

 within    0.11  0.15  0.09  0.16  0.09  0.16 

unemp overall 5.62 1.51 5.56 1.49 5.34 1.45 5.58 1.50 5.38 1.47 5.60 1.51 5.44 1.47 

 btw  1.36  1.31  1.26  1.31  1.27  1.31  1.27 

 within  0.75  0.73  0.74  0.75  0.76  0.76  0.77 

st_medinc overall 49.73 6.83 48.50 6.64 49.58 6.59 48.95 6.68 50.24 6.67 49.19 6.71 50.65 6.64 

 btw  6.79  6.47  6.39  6.52  6.47  6.56  6.44 

 within  1.70  1.70  1.91  1.70  1.89  1.70  1.92 

HSgrads overall 79.61 4.88 78.92 4.93 79.52 4.67 79.20 4.93 79.79 4.58 79.31 4.92 79.86 4.50 

 btw  4.98  4.94  4.66  4.94  4.57  4.93  4.49 

 within  0.72  0.74  0.83  0.73  0.82  0.72  0.82 

%foreign overall 9.70 0.07 8.99 7.25 9.40 7.29 9.06 7.15 9.85 7.26 9.19 7.15 10.36 7.44 

 btw  0.07  7.18  7.19  7.09  7.18  7.10  7.36 

 within  0.01  0.91  1.14  0.88  1.10  0.87  1.11 

                

N(obs)  1,812,094  442,059  127,556  820,146  122,783  1,055,250  99,674  

N(indivs)  297,817  58,822  14,991  107,188  13,983  136,787  11,172  

*The log of the wage ratio (ln (wg_rat)) is threshold-specific.           



!

!

"$!

!"#$%&'#(&)%*+,-./-0%&1/"/-*/-+*223"/%;4,-+"$&:",-"#$%*&
    all 2pov opps 2pov exits 3pov opps 3pov exits 4pov opps 4pov exits 

Variable   obs indivs obs indivs obs indivs obs indivs obs indivs obs indivs obs indivs 

kids <18:                

0  52.77 60.18 51.74 60.01 53.69 63.62 52.69 60.68 54.51 62.91 52.76 60.63 53.34 61.54 

1  20.01 27.48 21.49 32.80 21.29 33.64 20.81 31.54 19.67 31.17 20.58 31.11 19.78 31.37 

2  17.57 22.05 16.32 24.47 15.67 23.93 16.89 24.33 17.24 24.54 17.32 24.51 18.41 25.90 

3+  9.64 11.54 10.44 14.23 9.45 12.95 9.60 13.00 8.59 11.55 9.34 12.52 8.47 11.43 

total  100.00 121.50 100.00 131.51 100.00 134.15 100.00 129.54 100.00 130.18 100.00 128.76 100.00 130.25 

educ attain:               

<HS  11.55 15.26 17.63 22.26 11.00 13.69 14.13 17.74 5.95 7.29 12.28 15.48 3.78 4.76 

HS  31.72 35.22 38.76 43.60 34.55 38.28 37.95 41.64 28.50 30.34 36.19 39.49 22.85 24.12 

some coll.  32.24 34.37 33.29 37.60 37.12 42.05 33.88 37.16 35.27 38.37 33.98 36.82 32.55 34.83 

>=BA  24.48 24.14 10.32 11.76 17.33 20.18 14.04 15.09 30.27 32.48 17.56 18.35 40.82 42.36 

total  100.00 109.00 100.00 115.22 100.00 114.20 100.00 111.62 100.00 108.48 100.00 110.15 100.00 106.07 

race:                

white  77.66 77.00 70.03 69.78 74.52 74.42 73.65 73.19 80.37 80.23 75.82 75.26 83.66 83.39 

black  11.52 11.84 14.45 14.51 12.80 12.83 13.16 13.35 10.85 10.89 12.27 12.53 9.41 9.53 

Hispanic  10.82 11.26 15.51 15.71 12.68 12.74 13.18 13.46 8.77 8.88 11.91 12.21 6.93 7.08 

                

N  1,812,094 297,817 442,059 58,822 127,556 14,991 820,146 107,188 122,783 13,983 1,055,250 136,787 99,674 11,172 

!"#$%&<(&)%*+,-./-0%&1/"/-*/-+*221/"/%2=%0%$!
Variable   Mean Std.Dev. Min Max Obs 

unemp overall 5.03 1.22 1.80 9.52 N =    2417 

 between  1.01 2.93 7.59 n =      51 

 within  0.71 2.47 7.04 T-bar = 47.3922 

       

st_medinc overall 49.65 7.29 33.67 71.85 N =    2417 

 between  7.13 35.83 65.94 n =      51 

 within  1.84 45.04 55.90 T-bar = 47.3922 

       

HSgrads overall 81.34 5.10 68.23 91.20 N =    2417 

 between  5.05 70.96 90.04 n =      51 

 within  1.18 78.14 85.75 T-bar = 47.3922 

       

% foreign born overall 6.89 5.37 0.97 26.27 N =    2417 

 between  5.39 1.03 25.09 n =      51 

 within  0.52 5.00 9.96 T-bar = 47.3922 

based on months with potential twopov transitions     



!

! "#!

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

-%./$0.&*1&!23%%45%6%$&5*78.089&-%73%..8*:&;3%+8908:7&58<%$82**+&*1&=>?"3+&
!3":.808*:@&A0"0%&":+&B:+868+/"$&-":+*C&B:0%39%>0.&D:$E&

VARIABLES twopov_exit threepov_exit fourpov_exit 
    
std. dev. of state random 
intercept 

0.261*** 0.196*** 0.00869*** 

 (0.0395) (0.0282) (0.00112) 
Std. dev of indiv. 
random intercept 

1.180*** 0.923*** 2.305*** 

 (0.0286) (0.0218) (0.0304) 
    
Observations 191,480 415,136 570,058 
Number of groups 51 51 51 

seEform in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
!



!

! "$!

!"#$%&F()*+%$&G&
D++.&-"08*.&*1&=>?"3+&!3":.808*:@&H*&B:0%3"908*:.&

VARIABLES twopov_exit threepov_exit fourpov_exit 
age 1.102*** 1.137*** 1.118*** 
 (0.00781) (0.00945) (0.0109) 
age_sq 0.999*** 0.998*** 0.999*** 
 (9.21e-05) (0.000104) (0.000119) 
female  0.572*** 0.551*** 0.566*** 
 (0.0143) (0.0142) (0.0156) 
1.marital status 1.265*** 1.220*** 1.235*** 
 (0.0345) (0.0340) (0.0375) 
# children (0 omitted)    
 1 0.915*** 0.899*** 0.934* 
 (0.0274) (0.0291) (0.0328) 
 2 0.810*** 0.888*** 0.910** 
 (0.0287) (0.0323) (0.0351) 
 3+ 0.802*** 0.893** 0.895** 
 (0.0346) (0.0418) (0.0455) 
educational attainment (<HS omitted)    
 HS 1.549*** 1.737*** 1.726*** 
 (0.0605) (0.0885) (0.113) 
 some college 2.170*** 2.708*** 2.713*** 
 (0.0881) (0.140) (0.178) 
 B.A. or higher 5.188*** 8.681*** 8.007*** 
 (0.259) (0.495) (0.550) 
race (white omitted)    
 black 0.820*** 0.777*** 0.847*** 
 (0.0306) (0.0316) (0.0384) 
 Hispanic 0.689*** 0.633*** 0.669*** 
 (0.0278) (0.0290) (0.0351) 
disabled 0.572*** 0.662*** 0.718*** 
 (0.0302) (0.0396) (0.0490) 
union 2.351*** 1.865*** 1.324*** 
 (0.103) (0.0652) (0.0439) 
ln_wage_ratio_twopov 9.600***   
 (0.480)   
ln_wage_ratio_threepov  23.74***  
  (1.175)  
ln_wage_ratio_fourpov   31.23*** 
   (1.566) 
unemp 0.931*** 0.938*** 0.965** 
 (0.0122) (0.0125) (0.0138) 
st_medinc 1.028*** 1.023*** 1.011* 
 (0.00550) (0.00558) (0.00590) 
HSgrads 1.081*** 1.106*** 1.091*** 
 (0.0136) (0.0144) (0.0150) 
% foreign-born 1.060*** 1.078*** 1.078*** 
 (0.0201) (0.0211) (0.0225) 
    
Observations 191,480 415,134 570,056 
Number of idnew 58,822 107,188 136,787 
sigma_u 1.324 1.657 1.639 
rho 0.347 0.455 0.450 

seEform in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 



!

! %&!

!"#$%&I()*+%$&'&
D++.&-"08*.&*1&=>?"3+&!3":.808*:@&=:%C>$*EC%:0&B:0%3"908*:.&

VARIABLES twopov _exit threepov_exit fourpov_exit 
age 1.102*** 1.137*** 1.117*** 
 (0.00780) (0.00944) (0.0109) 
age_sq 0.999*** 0.998*** 0.999*** 
 (9.21e-05) (0.000104) (0.000119) 
female 0.473*** 0.486*** 0.644*** 
 (0.0428) (0.0452) (0.0646) 
1.marital status 1.267*** 1.222*** 1.236*** 
 (0.0345) (0.0340) (0.0375) 
# children (0 omitted)    
 1 0.915*** 0.900*** 0.935* 
 (0.0274) (0.0291) (0.0328) 
 2 0.810*** 0.889*** 0.911** 
 (0.0287) (0.0323) (0.0351) 
 3+ 0.803*** 0.895** 0.897** 
 (0.0346) (0.0418) (0.0455) 
educational attainment (<HS omitted)    
 HS 1.381** 1.384* 1.145 
 (0.207) (0.268) (0.287) 
 some college 1.841*** 2.002*** 1.679** 
 (0.277) (0.386) (0.416) 
 B.A. or higher 3.791*** 5.528*** 4.039*** 
 (0.662) (1.105) (1.003) 
race (white omitted)    
 black 0.820*** 0.777*** 0.847*** 
 (0.0306) (0.0316) (0.0384) 
 Hispanic 0.693*** 0.638*** 0.673*** 
 (0.0280) (0.0292) (0.0353) 
disabled 0.572*** 0.662*** 0.719*** 
 (0.0302) (0.0396) (0.0490) 
union 2.351*** 1.867*** 1.324*** 
 (0.103) (0.0653) (0.0439) 
ln_wage_ratio_twopov 9.590***   
 (0.479)   
ln_wage_ratio_threepov  23.70***  
  (1.172)  
ln_wage_ratio_fourpov   31.22*** 
   (1.565) 
unemp 0.890*** 0.880*** 0.891*** 
 (0.0229) (0.0284) (0.0368) 
female#unemp 1.035** 1.023 0.977 
 (0.0164) (0.0166) (0.0170) 
educ. attain.#unemp (<HS#educ omitted)    
 HS#unemp 1.020 1.040 1.074* 
 (0.0264) (0.0346) (0.0460) 
 some college#unemp 1.030 1.054 1.087** 
 (0.0267) (0.0349) (0.0459) 
 B.A. or higher#unemp 1.058* 1.083** 1.128*** 
 (0.0318) (0.0369) (0.0476) 
st_medinc 1.028*** 1.023*** 1.011* 
 (0.00549) (0.00557) (0.00589) 
HSgrads 1.081*** 1.105*** 1.091*** 
 (0.0136) (0.0144) (0.0150) 
% foreign-born 1.060*** 1.077*** 1.077*** 
 (0.0201) (0.0211) (0.0224) 
(state and panel dummy variables omitted)    



!

! %'!

Observations 191,480 415,134 570,056 
Number of idnew 58,822 107,188 136,787 
sigma_u 1.321 1.654 1.634 
rho 0.347 0.454 0.448 

seEform in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

!



!

! %(!

!
!"#$%&J()*+%$&F&

D++.&-"08*.&*1&=>?"3+&!3":.808*:@&K%:+%3L&)"380"$&A0"0/.L&":+&M+/9"08*:"$&
N00"8:C%:0&B:0%3"908*:.&

 (1) (3) (5) 
VARIABLES low_wage_exit threepov_exit fourpov_exit 
    
age 1.101*** 1.137*** 1.119*** 
 (0.00781) (0.00948) (0.0109) 
age_sq 0.999*** 0.998*** 0.999*** 
 (9.22e-05) (0.000104) (0.000119) 
female 0.440*** 0.373*** 0.457*** 
 (0.0418) (0.0607) (0.110) 
1.marital status 1.255*** 1.232* 1.135 
 (0.107) (0.136) (0.166) 
(female#0.marital_status omitted)    
 female#1.marital_status 0.936 1.060 1.014 
 (0.122) (0.220) (0.311) 
educational attainment (<HS omitted)    
 HS 1.262*** 1.385*** 1.367** 
 (0.0899) (0.139) (0.188) 
 some college 1.513*** 2.092*** 2.287*** 
 (0.109) (0.210) (0.309) 
 B.A. or higher 3.747*** 6.995*** 6.858*** 
 (0.335) (0.749) (0.940) 
(female#<HS omitted)     
 female#HS 1.434*** 1.689*** 1.396 
 (0.154) (0.297) (0.357) 
 female#some college 1.746*** 1.845*** 1.349 
 (0.186) (0.319) (0.338) 
 female#B.A. or higher 2.359*** 2.248*** 1.520* 
 (0.297) (0.400) (0.380) 
(1.marital_status#<HS omitted)    
1.marital_status#HS 1.437*** 1.308** 1.368* 
 (0.145) (0.162) (0.221) 
1.marital_status#some college 1.491*** 1.336** 1.257 
 (0.155) (0.166) (0.200) 
1.marital_status#B.A. or higher 0.963 0.962 1.053 
 (0.123) (0.127) (0.169) 
(female#0.marital_status#educ omitted)    
(female#1.marital_status#<HS omitted)    
 female#1.marital_status#HS 0.624*** 0.658* 0.736 
 (0.0941) (0.148) (0.240) 
 female#1.marital_status#some college 0.691** 0.615** 0.780 
 (0.105) (0.137) (0.249) 
 female#1.marital_status#B.A. or higher 0.623*** 0.664* 0.878 
 (0.112) (0.153) (0.280) 
# children (0 omitted)    
 1 0.902*** 0.885*** 0.925** 
 (0.0271) (0.0289) (0.0328) 
 2 0.799*** 0.870*** 0.899*** 
 (0.0284) (0.0319) (0.0349) 
 3+ 0.789*** 0.871*** 0.882** 
 (0.0342) (0.0410) (0.0451) 
race (white omitted)    
black 0.802*** 0.769*** 0.844*** 
 (0.0300) (0.0313) (0.0383) 
Hispanic 0.673*** 0.625*** 0.665*** 
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 (0.0271) (0.0286) (0.0350) 
disabled 0.565*** 0.658*** 0.716*** 
 (0.0298) (0.0393) (0.0489) 
union 2.352*** 1.855*** 1.311*** 
 (0.103) (0.0649) (0.0436) 
ln_wage_ratio_twopov 9.270***   
 (0.461)   
ln_wage_ratio_threepov  22.95***  
  (1.135)  
ln_wage_ratio_fourpov   30.67*** 
   (1.539) 
unemp 0.932*** 0.938*** 0.965** 
 (0.0121) (0.0125) (0.0138) 
st_medinc 1.028*** 1.023*** 1.012** 
 (0.00549) (0.00557) (0.00590) 
HSgrads 1.079*** 1.105*** 1.092*** 
 (0.0136) (0.0144) (0.0150) 
foreign 1.058*** 1.078*** 1.079*** 
 (0.0200) (0.0211) (0.0225) 
(state and panel dummy variables omitted)    
    
Observations 191,480 415,134 570,056 
Number of idnew 58,822 107,188 136,787 
sigma_u 1.310 1.649 1.636 
rho 0.343 0.452 0.449 

seEform in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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