
! "!

!!!! !
!

!
!

!
!



! #!

!
!

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

!"#$%&'(#)*%++,-./)
!
!"#$%&'($&)$*#)&*+,-%$"&./,-%$),-'-0#$/"&.(1$2#$3&$#-/.*#$#0&-&+,0$#)),0,#-045$2&3"$,-$3"#$6*,+'*4$

+&*3%'%#$+'*7#3$8&*,%,-'3,&-9$'/$:#(($'/$,-$3"#$/#0&-1'*4$+&*3%'%#$+'*7#3$8/#0.*,3,;'3,&-9<$=4$

#0&-&+,0$#)),0,#-045$:#$"'>#$,-$+,-1$'$"&./,-%$),-'-0#$/4/3#+$3"'3$$

 0&**#03/$'-4$+'*7#3$)',(.*#/$,)$3"#4$#?,/3@$-&3'2(4$,-$3",/$0'/#$,/$3"#$#?3#*-'(,34$)*&+$&*,%,-'3&*/$

'-1$/#0.*,3,;#*/$.-1#*3'7,-%$3&&$+.0"$0*#1,3$'-1$,-3#*#/3$*'3#$*,/7$'/$3",/$*,/7$,/$,-"#*#-3(4$

/4/3#+,0$,-$-'3.*#@$

 +',-3',-/$'$(#>#(A6('4,-%$),#(1$2#3:##-$3"#$1,))#*#-3$),-'-0,'($6('4#*/$,-$3"#$+&*3%'%#$+'*7#3$

3&$(,+,3$'$0&-0#-3*'3#1$2.,(1A.6$&)$/4/3#+,0$*,/7@$'-1$

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

B&3,>'3#1$)*&+$#0&-&+,0$3"#&*45$:#$'*%.#$3"'3$/.0"$'$+&*3%'%#$),-'-0#$/4/3#+$/"&.(1$2#$6*,+'*,(4$

6*,>'3#$,-$-'3.*#<$$C3$/"&.(1$,->&(>#$&*,%,-'3,&-$'-1$/#0.*,3,;'3,&-$&)$+&*3%'%#/$3"'3$'*#$/3'-1'*1,;#1$

'-1$0&-)&*+$3&$*#'/&-'2(#$0*#1,3$D.'(,34<$!"#$0*#1,3$*,/7$.-1#*(4,-%$3"#$+&*3%'%#/$/"&.(1$2#$2&*-#$24$

+'*7#3$,->#/3&*/5$6#*"'6/$:,3"$/&+#$/.66&*3$)*&+$6*,>'3#$%.'*'-3&*/<$!"#*#$/"&.(1$2#$)#:$

%.'*'-3##/5$,)$'-45$)*&+$3"#$%&>#*-+#-3<$$

$

!"#$D.#/3,&-$,/$"&:$1&#/$&-#$#))#03,>#(4$%#3$3&$3",/$6*,>'3#$/4/3#+$%,>#-$3"#$0.**#-3$/3'3#$&)$+&*3%'%#$

),-'-0#E$F#$0'(($ 3",/$3"#$G%#-,#$,-$3"#$2&33(#H$6*&2(#+<$I$D.'*3#*$0#-3.*4$'%&5$ 3"#$6*&>#*2,'($G%#-,#H$

:'/$(#3$&.3$&)$3"#$2&33(#$:"#-$+&*3%'%#$+'*7#3/$:#*#$1#*#%.('3#1$4#3$(#)3$3"#$%&>#*-+#-3$%.'*'-3##/$

'-1$ /6#0,'($ 3*#'3+#-3$&)$ J'--,#$B'#$ '-1$ J*#11,#$B'0$ 83"#$ G%&>#*-+#-3A/6&-/&*#1$ #-3#*6*,/#/H5$ &*$

KLM/9$,-$6('0#<$N'6,3'($+'*7#3/$&>#*$3"#$6'/3$3:#-34$),>#$4#'*/$"'>#$1#>#(&6#1$3&$2#$*#(,'-3$&-$3"#/#$

%.'*'-3##/<$!&$:#'-$3"#$/4/3#+$&))$3"#/#$%.'*'-3##/$O$3&$6.3$3"#$G%#-,#$2'07$,-$3"#$2&33(#H$A$:#$-##1$

3&$3*'-/,3,&-$':'4$)*&+$'$%&>#*-+#-3A2'07#1$/4/3#+$3&$'$6*,>'3#A2'/#1$&-#<$!"#$6*&2(#+$,/$3"'3$3"#$

3*'-/,3,&-'($ 6*&0#//$ :,(($ &-(4$ /.00##1$ ,)$ 6*,>'3#$ +'*7#3/$ '*#$ -&3$ 0*&:1#1$ &.35$ *#%.('3&*4$ 0'6,3'($

'*2,3*'%#$24$6*,>'3#$%.'*'-3&*/$,/$'>#*3#15$'-1$/4/3#+,0$*,/7$,-"#*#-3$,-$+&*3%'%#$0*#1,3$'-1$,-3#*#/3$

*'3#$*,/7/$,/$+'-'%#1<$

$

F#$#->,/,&-$3"'3$3"#$,-,3,'($6"'/#$&)$3",/$6*&0#//$:&.(1$6*#/#*>#$+&*3%'%#$1#)'.(3$,-/.*'-0#$2#0'./#$

/.0"$ %.'*'-3##/$ "'>#$ 2##-$ #//#-3,'($ )&*$ 3"#$ :'4$ 3"'3$ 3"#$ /#0.*,3,;'3,&-$+'*7#3$ )&*$ +&*3%'%#/$ "'/$

1#>#(&6#1<$ $P&:#>#*5$ 3"#$ %&>#*-+#-3$ /"'*#$ &)$ 3"#/#$ %.'*'-3##/$:&.(1$ 2#$ /3#'1,(4$ 6"'/#1$ &.3<$ $ !&$

'0",#>#$ 3",/5$ 3"#$ 3*'-/,3,&-$ /"&.(1$ ,-0(.1#$ '$ 6.2(,0A6*,>'3#$ 6'*3-#*/",6$ ,-$ :",0"$ 3"#$ 6*,>'3#$ /#03&*$

1#0,1#/$:",0"$+&*3%'%#/$3&$%.'*'-3##$'-1$/#3/$3"#$6*,0#$)&*$3"#$+&*3%'%#$%.'*'-3##/$2.3$,-/.*#/$&-(4$

'$ )*'03,&-$8/'4$QRS95$:",(#$3"#$%&>#*-+#-3$,/$'$/,(#-3$6'*3-#*5$ ,-/.*,-%$3"#$*#+',-1#*$'-1$*#0#,>,-%$

3"#$ 0&**#/6&-1,-%$ +'*7#3A2'/#1$ 6*#+,.+/<$ !"#$ 6.2(,0$ /#03&*$ ,->&(>#+#-3$ /"&.(1$ 2#$ (,+,3#1$ 3&$

0&-)&*+,-%5$3,%"3(4$.-1#*:*,33#-$+&*3%'%#/$8)&*$#?'+6(#5$3&$+&*3%'%#/$:,3"$(&'-$3&$>'(.#$*'3,&/$3"'3$

'*#$ '3$+&/3$ TUS9<$ !"#$ 6*,>'3#$ /#03&*$+&*3%'%#$ %.'*'-3&*/$:&.(1$ "'>#$ 3&$ 2#$ *#%.('3#1$ 3&$ 2#$:#((A

0'6,3'(,;#1$ '-1$ /.2V#03$ 3&$ '-$ ,**#).3'2(#$ *#/&(.3,&-$ '.3"&*,34<$ $ !",/$ :'45$ 3"#$ +'*7#3$ 6*,0,-%$ &)$

+&*3%'%#$ %.'*'-3##/$ :,(($ *#)(#03$ -#,3"#*$ #?6(,0,3$ -&*$ ,+6(,0,3$ %&>#*-+#-3$ %.'*'-3##/<$ $ I-15$ 3"#$

%&>#*-+#-3$%.'*'-3##/$2#,-%$&))#*#1$ ,-$6'//,>#$6'*3-#*/",6$ 3&$6*,>'3#$+'*7#3/5$'-1$ ,+6&*3'-3(45$'3$

6*,>'3#$+'*7#3$6*,0#/5$:,(($#-/.*#$3"'3$3"#$6*,>'3#$/#03&*$,/$-&3$0*&:1#1$&.3<$

$



! $!

F#$#->,/,&-$3"'3$,)$/.0"$'$3*'-/,3,&-$6('-$:#*#$)&((&:#15$3"#-$3"#$6*,>'3#$/#03&*$:&.(1$2#$#-0&.*'%#1$

3&$/"*.%$&))$'-4$*#%.('3&*4$.-0#*3',-34$'-1$'((&:#1$3&$)(&.*,/"<$J,-'-0,'($,--&>'3,&-$,-$3"#/#$+'*7#3/$

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

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

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

%.'*'-3##/$/"&.(1$2#$+'-1'3#1$3&$#-1$,-$'$6"'/#1$+'--#*<$Y-#$#?'+6(#$&)$/.0"$'$+'-1'3#$:&.(1$2#$

'$%*'1.'($*#1.03,&-$&)$3"#$/,;#$(,+,3$)&*$0&-)&*+,-%$+&*3%'%#/@$'-&3"#*$:&.(1$2#$'-$,-0*#'/#$,-$3"#$

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

6*,>'3#$0'6,3'($+'*7#3$1#>#(&6/$+&*#$D.,07(4<$$

$

I(3"&.%"$&.*$2&&75$!"#$%$&'(()*'+*,$-./*,$&&-(*0$(1*,%())-(*0$21*$&)*'3(*4(5$2.(*+6*0+%'7$7(*
,-&$&2(81*:'/$:*,33#-$2#)&*#$3"#$Y2'+'$I1+,-,/3*'3,&-X/$*#0#-3(4$'--&.-0#1$6('-5$3"#*#$,/$+.0"$
0&++&-$%*&.-1$2#3:##-$3"#$3:&Z$8'9$!"#$KLM/$/"&.(1$2#$:&.-1$1&:-@$'-15$829$M))&*3/$3&$'//.*#$

"&./,-%$'))&*1'2,(,34$)&*$(&:A$'-1$+&1#*'3#A,-0&+#$"&./#"&(1/$/"&.(1$2#$#?6(,0,35$&-A2.1%#35$'-1$

6*,+'*,(4$3"#$1&+',-$&)$3"#$J#1#*'($P&./,-%$I1+,-,/3*'3,&-$8JPI9<$P&:#>#*5$3"#$I1+,-,/3*'3,&-$1&#/$

-&3$0.**#-3(4$"'>#$'$/6#0,),0$6*&6&/'($)&*$3"#$(&-%A*.-$).3.*#$*&(#$&)$%&>#*-+#-3$%.'*'-3##/$,-$3"#$[<L<$

"&./,-%$),-'-0#<$$C-/3#'15$3"#$I1+,-,/3*'3,&-$&))#*/$3"*##$6&//,2,(,3,#/5$:,3"&.3$,-1,0'3,-%$,3/$

6*#)#*#-0#Z$8,9$'$:"&((4$6*,>'3#$/3*.03.*#@$8,,9$'$('*%#(4$6*,>'3#$/3*.03.*#5$2.3$:,3"$'-$'%#-04$3"'3$

:&.(1$6*&>,1#$%.'*'-3##/$3&$-#:$+&*3%'%#A2'07#1$/#0.*,3,#/$8B=L9$'3$3,+#/$&)$/#>#*#$/3*#//$,-$3"#$

+&*3%'%#$+'*7#3/@$&*$8,,,9$'$('*%#(4$6*,>'3#$/3*.03.*#5$:,3"$'$%&>#*-+#-3$'%#-04$6*&>,1,-%$G3',($*,/7H$&*$

0'3'/3*&6",0$,-/.*'-0#$,-$3"#$#>#-3$3"'3$'$6*,>'3#$+&*3%'%#$%.'*'-3&*$1#)'.(3#1$&-$,3/$&2(,%'3,&-/<$$$

$

F#$2#(,#>#$3"'3$3"#$),*/3$&)$3"#/#$3"*##$6&//,2,(,3,#/$,/$3"#$'66*&6*,'3#$(&-%A3#*+$%&'(@$2.3$:#$2#(,#>#$

3"'3$&.*$3*'-/,3,&-$6('-$&))#*/$'$/.6#*,&*$+#'-/$&)$%#33,-%$3"#*#<$$F#$2#(,#>#$3"'3$3"#$J#1#*'($\#/#*>#$

,/$'(*#'14$3"#$'%#-04$)&*$1#'(,-%$:,3"$%#-#*'($'-1$/#>#*#$/3*#//$,-$),-'-0,'($+'*7#3/5$,-0(.1,-%$B=L5$/&$

3"'3$'-4$'11,3,&-'($#))&*3$24$'$-#:$'%#-04$:&.(1$2#$1.6(,0'3,>#<$$J.*3"#*5$:#$2#(,#>#$3"'3$3"#$G3',(A*,/7H$

%&>#*-+#-3$,-/.*'-0#$:,(($,-#>,3'2(4$2#$.-1#*6*,0#1$'-1$3"./$:,(($(,7#(4$#-1$.6$2#,-%$'$G2'07A1&&*H$

+#'-/$&)$/.2/,1,;,-%$%#-#*'($+&*3%'%#$2&**&:,-%<$$Y.*$6*&6&/'($0'((/$)&*$3"#$%&>#*-+#-3$6*&>,1,-%$

/,1#A24A/,1#$%.'*'-3##/$O$&-(4$,-$3"#$,-3#*,+$O$'-1$:&.(1$#?6(,0,3(4$./#$3"#$+'*7#3A2'/#1$6*,0,-%$&)$

3"#$6*,>'3#$%.'*'-3&*/<$I(/&5$&.*$6*&6&/'($:,(($#-0&.*'%#$3"#$6*,>'3#$/#03&*$3&$1#>#(&6$3',(A*,/7$

,-/.*'-0#$0'6'2,(,3,#/5$:",0"$0'-$3"#-$#?6'-1$'-1$*#6('0#$3"#$%&>#*-+#-3@$3"#$'1>&0'3#/$&)$&63,&-$,,,$

"'>#$-&$/.0"$6"'/#A&.3$/0#-'*,&<!
$

!
C-$3"#$)&((&:,-%$6'%#/5$:#$6*&>,1#$$

$

8C9 '-$#?'03$3,+#(,-#$'-1$,+6(#+#-3'3,&-$6('-$0&**#/6&-1,-%$3&$&.*$6*&6&/'(@$$

8CC9 '$/#3$&)$D.#/3,&-/$'-1$'-/:#*/$*#('3,-%$3&$&.*$6*&6&/'(@$'-15$$

8CCC9 '$1#3',(#1$#>'(.'3,&-$&)$3"#$Y2'+'$I1+,-,/3*'3,&-X/$6('-<$$

! !



! %!

01 203!405!)
 L".33#*$J'--,#$B'#$'-1$J*#11,#$B'0

 N*#'3#$'$\#/&(.3,&-$!*./3$N&*6&*'3,&-$8\!N9$)&*$3"#$KLM/$3&$:,-1$1&:-$3"#,*$]^<_$3*,((,&-$
6&*3)&(,&<$!"#$6*#)#**#1$/3*.03.*#$:&.(1$2#$#D.,34$6'*3-#*/",6/$'(&-%$3"#$(,-#/$&)$3"&/#$

0*#'3#1$3&$*#/&(>#$3"#$L'>,-%/$`$a&'-/$8L`a9$0*,/,/<$L,-0#$3"#$346,0'($6'41&:-$*'3#$)&*$3"#$KLM/$

,-$-&*+'($3,+#/$,/$'*&.-1$QRS5$3",/$/.%%#/3/$'(+&/3$bUS$&)$3"#$&*,%,-'($6&*3)&(,&$0&.(1$2#$/&(1$

&))$:,3",-$3"#$),*/3$3"*##$4#'*/<$

Z$

 C-$3#*+/$&)$6.*0"'/#/$&)$-#:$(&'-/5$3"#$%&>#*-+#-3$:&.(1$#))#03,>#(4$2#$&.3$&)$3",/$2./,-#//<$
F#$/##$-&$-##1$)&*$3"#$KLM$\!N5$&*$/&+#$&3"#*$%&>#*-+#-3$#-3,345$3&$2#$'-$'03,>#$3*'1#*$,-$

3"#/#$+'*7#3/<$!"#*#$,/$'$:#((A1#>#(&6#1$0'6,3'($+'*7#3$3"'3$0'-$6('4$3",/$*&(#<$!"'3$/',15$)&*$

6.*6&/#/$&)$+'*7#3$/3'2,(,;'3,&-5$3"#$KLM$\!N$0&.(1$6.*0"'/#$+&1#/3$D.'-3,3,#/$&)$B=L$3"'3$

"'>#$2##-$%.'*'-3##1$24$3"#$KLM/$,-$3"#$),*/3$3"*##$4#'*/<$!",/$:&.(1$1#('4$/(,%"3(4$3"#$

:,-1,-%$1&:-$&)$3"#$6&*3)&(,&<$

 L,-0#$3"#$KLM/$'*#$3&$2#$/".3$1&:-5$3"#$KLM/X$/#0.*,3,;'3,&-$'-1$%.'*'-3&*$).-03,&-$)&*$
+&*3%'%#/$/"&.(1$/,+,('*(4$2#$6"'/#1$&.35$24$*#1.0,-%$3"#$/,;#$&)$(&'-/$3"'3$3"#4$0'-$/#0.*,3,;#$

83"#$G0&-)&*+,-%$(&'-$(,+,3H9$'-1$*',/,-%$3"#,*$%.'*'-3##$)##/$83"#$G%A)##/H9<$

 I)3#*$3"*##$4#'*/5$3"#$KLM$\!N$:&.(1$/#(($3"#$*#+',-,-%$6&*3)&(,&$&>#*$3"#$-#?3$_$4#'*/$&*$
/&&-#*<$!"#$KLM$\!N$:&.(1$2#$+'-1'3#1$3&$/#(($^c_

3"
$&)$3"#$*#+',-1#*$#>#*4$4#'*5$2.35$

1#6#-1,-%$&-$+'*7#3$0&-1,3,&-/5$+,%"3$/#(($'$%*#'3#*$'+&.-3<$

$

 N&-)&*+,-%$+&*3%'%#/
J&*$0&-)&*+,-%$+&*3%'%#/$8/.0"$'/$3"&/#$:,3"$(&'-$3&$>'(.#$(#//$3"'-$TUS5$JCNY$/0&*#/$'2&>#$bbU5$

'-1$3&$2&**&:#*/$:,3"$+#'/.*'2(#$,-0&+#$O$)*&+$('2&*$&*$'//#3$"&(1,-%/$A$3"'3$0'-$0&>#*$3"#$

,-3#*#/3$&-$+&*3%'%#/95$+&*3%'%#$&*,%,-'3&*/$"'>#$3"*##$6*,+'*4$0"&,0#/Z$

Z$

 9+.)*'3(*:+%'7$7(*.+$&;$&-$3"#,*$2'('-0#$/"##3$'-1$2#$/.2V#03$3&$'$dS$0'6,3'($*#D.,*#+#-3<$
 <(2#%-'-=(*'3(*:+%'7$7(;1*$&)*;(..*'3(;(*;(2#%-'-(;*'+*'3(*2$>-'$.*:$%?('*$'*.$%7(<$[-1#*$e&11A
J*'-75$2'-7/$:,(($2#$*#D.,*#1$3&$*#3',-$'$RS$,-3#*#/3$'-1$+./3$"&(1$'3$(#'/3$dS$0'6,3'($'%',-/3$

3"#,*$RS$,-3#*#/3<$f.'(,),#1$*#/,1#-3,'($+&*3%'%#/5$:"&/#$0*,3#*,'$*#+',-$3&$2#$1#3#*+,-#15$'*#$

#?#+63$)*&+$3",/$*#3#-3,&-$*#D.,*#+#-3<$g*.1#-3,'((4$*#%.('3#1$0'6,3'($+'*7#3$,->#/3&*/$+./3$

'(/&$"&(1$'3$(#'/3$dS$0'6,3'($&-$3"#,*$"&(1,-%/$&)$3"#/#$B=L<$Y)$0&.*/#5$+'*7#3$6'*3,0,6'-3/$3"'3$

'*#$0&-/,1#*#1$/4/3#+,0'((4$*,/74$83"#$G/4/3#+,0'((4$,+6&*3'-3$),-'-0,'($,-/3,3.3,&-/H5$&*$LCJC/5$

1#3#*+,-#1$24$3"#$J,-'-0,'($L3'2,(,34$Y>#*/,%"3$N&.-0,(5$&*$JLYN5$.-1#*$3"#$e&11AJ*'-7$I039$

:&.(1$2#$/.2V#03$3&$#>#-$",%"#*$0'6,3'($*#D.,*#+#-3/<$C)$3"#$/#0.*,3,#/$'*#$/3*.03.*#1$,-3&$

>'*,&./$3*'-0"#/5$,3$+./3$2#$*#0&%-,;#1$3"'3$3"#$:#,%"3#1A'>#*'%#$0'6,3'($*#D.,*#+#-3$&)$3"#$

0&+2,-#1$3*'-0"#/$+./3$'(/&$2#$'3$(#'/3$dS<$!"#$#?6#03'3,&-$,/$3"'3$'$B=L$+'*7#3$:,3"&.3$

%.'*'-3##/$:,(($#>#-3.'((4$1&+,-'3#$'/$0'6,3'($+'*7#3/$1#>#(&6$/'>>4$+&*3%'%#A0*#1,3$

,->#/3&*/5$'-1$'/$3"#$3*'-/6'*#-04$&)$/3*.03.*#1$6*&1.03/$,+6*&>#/<$$

 <(2#%-'-=(*'3(*:+%'7$7(*5#'*>#%23$;(*$*7#$%$&'((<$g*,>'3#$%.'*'-3&*/$:&.(1$&))#*$,-/.*'-0#$&-$
QRS$&)$3"#$/#0.*,3,;#1$+&*3%'%#$6&&($'3$,-/.*'-0#$*'3#/$1#3#*+,-#1$,-$3"#$+'*7#3$6('0#<$I/$'$

/,(#-3$6'*3-#*5$'$-#:(4$)&*+#1$%&>#*-+#-3$+&*3%'%#$,-/.*'-0#$0&+6'-4$8KBCN9$:&.(1$

6*&>,1#$3"#$*#+',-,-%$_RS$,-/.*'-0#$'3$3"&/#$/'+#$*'3#/5$2'07#1$24$3"#$).(($)',3"$'-1$0*#1,3$&)$

3"#$[<L<$%&>#*-+#-3<$C-,3,'((45$%,>#-$3"#,*$#?6#*,#-0#$,-$)&0./,-%$&-(4$&-$,-3#*#/3$*'3#$'-1$

6*#6'4+#-3$*,/7$'-1$-&3$0*#1,3$*,/75$0'6,3'($+'*7#3$,->#/3&*/$+,%"3$6*#)#*$3"#/#$%.'*'-3##1$

B=L<$!"#$#?6#03'3,&-5$"&:#>#*5$,/$3"'3$2#0'./#$3",/$,-/.*'-0#$,/$6*,0#1$24$3"#$+'*7#3$'-1$

3"#*#)&*#$0&/3(45$+'-4$,->#/3&*/$:&.(1$6*#)#*$3&$3'7#$3"#$0*#1,3$*,/7$3"#+/#(>#/$'-1$#'*-$

",%"#*$4,#(1/<$

 !"#$0&-)&*+,-%$+&*3%'%#$(,+,3$)&*$6*&>,/,&-$&)$%.'*'-3##/$24$3"#$KBCN$:&.(1$/3'*3$'3$

]bQRd$,-$3"#$),*/3$4#'*$80.**#-3$KLM$(,+,3/$#?0##1$]_Qhd$,-$/&+#$",%"A0&/3$%#&%*'6",0$

'*#'/95$1#0(,-#$24$]_R7$#'0"$4#'*$3&$]iUU7$,-$3"#$i
3"
$4#'*5$'-1$24$]bb7$#'0"$4#'*$3"#*#')3#*$

3&$]U$24$3"#$^U
3"
$4#'*<$!"#$KBCN$:&.(1$0#'/#$3&$#?,/3$')3#*$'$1#0'1#A(&-%$6#*,&1<$

 !"#$6*,>'3#$+&*3%'%#$%.'*'-3&*/$:&.(1$2#$/.2V#03$3&$*,%&*&./$6*.1#-3,'($*#%.('3,&-$'-1$'$

0*#1,2(#$*#/&(.3,&-$'.3"&*,34$8/##$2#(&:9<$



! &!

$

 
J&*$+&*3%'%#/$3"'3$'*#$-&-A0&-)&*+,-%5$2'-7/$'%',-$"'>#$3"*##$6*,+'*4$0"&,0#/Z$

W&-A0&-)&*+,-%$+&*3%'%#/$

 P&(1$3"#$+&*3%'%#$(&'-/$&-$3"#,*$2'('-0#$/"##3$'-1$2#$/.2V#03$3&$'$djS$0'6,3'($*#D.,*#+#-3$
8:"#*#$dj$#?0##1/$d5$d$2#,-%$3"#$*#D.,*#+#-3$)&*$0&-)&*+,-%$+&*3%'%#/9<$

 L#0.*,3,;#$3"#$+&*3%'%#/5$'-1$/#(($3"#/#$/#0.*,3,#/$3&$3"#$0'6,3'($+'*7#3$'3$('*%#<$[-1#*$e&11A
J*'-75$2'-7/$:&.(1$2#$*#D.,*#1$3&$"&(1$'$RS$,-3#*#/35$'-15$.-1#*$3",/$*.(#5$3"#4$+./3$"&(1$'3$

(#'/3$djS$0'6,3'($3&$/.66&*3$3"#,*$RS$,-3#*#/3<$g*.1#-3,'((4$*#%.('3#1$0'6,3'($+'*7#3$,->#/3&*/$

+./3$'(/&$"&(1$'3$(#'/3$djS$0'6,3'($&-$3"#,*$B=L$"&(1,-%/$:,3"$3"#$6*&>,/&$3"'3$/4/3#+,0'((4$

,+6&*3'-3$),-'-0,'($,-/3,3.3,&-/$8LCJCX/9$:&.(1$2#$/.2V#03$3&$%*#'3#*$0'6,3'($*#D.,*#+#-3/<$I-1$

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

3"'3$3"#$:#,%"3#1A'>#*'%#$0'6,3'($*#D.,*#+#-3$&)$3"#$0&+2,-#1$3*'-0"#/$+./3$'(/&$2#$'3$(#'/3$

djS<$$$

 g*,>'3#$,-/.*'-0#$0&.(1$2#$&))#*#1$&-$^UUS$&)$3"#$/#0.*,3,;#1$+&*3%'%#$6&&($'3$,-/.*'-0#$*'3#/$
1#3#*+,-#1$,-$3"#$+'*7#36('0#<$!"#*#$:&.(1$2#$-&$*&(#$)&*$3"#$%&>#*-+#-3$&3"#*$3"'-$).(),((,-%$

,3/$*#%.('3&*4$).-03,&-<$!"#/#$6*,>'3#$+&*3%'%#$%.'*'-3&*/$:&.(1$'.3&+'3,0'((4$2#$0&-/,1#*#1$

24$3"#$J,-'-0,'($L3'2,(,34$Y>#*/,%"3$N&.-0,($8JLYN9$3&$2#$/4/3#+,0'((4$,+6&*3'-3$),-'-0,'($

,-/3,3.3,&-/$8LCJCX/95$:",0"$,-$#))#03$+#'-/$3"#4$:&.(1$2#$/.2V#03$3&$8,9$",%"#*$0'6,3'($

*#D.,*#+#-3/5$,<#<5$djjS$8:"#*#$djj$#?0##1/$dj95$8,,9$&3"#*$)&*+/$&)$#-"'-0#1$6*.1#-3,'($$

*#%.('3,&-5$'-1$8,,,9$'$0*#1,2(#$*#/&(.3,&-$'.3"&*,34$8/##$2#(&:9<$

$

 \#/&(.3,&-$'.3"&*,34
!"#$6*,>'3#$+&*3%'%#$%.'*'-3&*/$'-1$3"#,*$*#/&(.3,&-$'.3"&*,34$:&.(1$"'>#$3"#$)&((&:,-%$

6*&6#*3,#/Z$

Z$$

 !"#$6*,>'3#$+&*3%'%#$%.'*'-3&*/$0'--&3$2#$),-'-0#1$>,'$/"&*3A3#*+$8/4/3#+,0'((4$*,/749$
(,'2,(,3,#/$'/$3"#$*,/7/$3"#4$%.'*'-3##$'*#$(&-%A3#*+$'-1$/4/3#+,0$,-$-'3.*#<$$

 C)$3"#$6*,>'3#$%.'*'-3&*/$'*#$"&./#1$:,3",-$'$('*%#*5$0&+6(#?$),-'-0,'($,-/3,3.3,&-5$3"#-$3"#$
,-/.*'-0#$.-,3$+./3$2#$*,-%A)#-0#1$'-1$),-'-0#1$/#6'*'3#(45$'%',-$-&3$./,-%$/"&*3A3#*+$

(,'2,(,3,#/$)&*$).-1,-%$6.*6&/#/<$

 [6&-$3"#$)',(.*#$&)$&-#$&)$3"#/#$6*,>'3#$,-/.*#*/5$'-4$(&//#/$'//&0,'3#1$:,3"$.-6',1$+&*3%'%#$
%.'*'-3##/$3&$0'6,3'($+'*7#3$,->#/3&*/$:&.(1$2#$>$%-*>$;;#$:,3"$3"#$/#-,&*$.-/#0.*#1$1#23$&)$
3"#$%.'*'-3&*<$C-$&3"#*$:&*1/5$0'6,3'($+'*7#3$,->#/3&*/$:&.(1$-&:$*#0#,>#$6'4+#-3$&-$&-(4$'$

)*'03,&-$&)$3"#$+&*3%'%#$2'('-0#<$!",/$,/$D.,3#$/,+,('*$3&$"&:$0&>#*#1$2&-1/$,-$3"#$+&*3%'%#$

+'*7#3$,-$&3"#*$,-3#*-'3,&-'($V.*,/1,03,&-/$'*#$3*#'3#1<$!"#$,->#/3&*/$:&.(15$"&:#>#*5$2#$

'//.*#1$&)$*#0#,>,-%$3"#$_RS$)*&+$3"#$KBCN<$

$

 *!"#$2,%%#*$6,03.*#
!"#*#$,/$3*#+#-1&./$/.2/,1,;'3,&-$&)$"&+#&:-#*/",6$,-$3"#$[-,3#1$L3'3#/<$!"#$N&-%*#//,&-'($

=.1%#3$Y)),0#$8N=Y9$#/3,+'3#1$3"'3$3"#$3&3'($0&/3$&)$3'?$#?6#-1,3.*#/$A$/.0"$'/$3"#$+&*3%'%#$

,-3#*#/3$*'3#$3'?$1#1.03,2,(,345$3"#$3'?$#?#+63,&-$&)$,+6(,0,3$,-0&+#$)*&+$&:-#1$"&./,-%5$3"#$

#?#+63,&-$)*&+$0'6,3'($%',-/$.6&-$/'(#$&)$'$"&./#5$3"#$/.2/,1,#/$3&$3"#$KLM/5$#30<$A$,/$'(&-#$0(&/#$3&$

'$/3'%%#*,-%$]kUU$2,((,&-$6#*$4#'*<$!",/$-.+2#*$-##1/$3&$2#$/.2/3'-3,'((4$*#1.0#1$3&$#-'2(#$6*,>'3#$

+'*7#3/$3&$'((&0'3#$0'6,3'($+&*#$#)),0,#-3(4$,-$3"#$#0&-&+4<$$C-$6'*3,0.('*5$

Z$$

 !"#*#$,/$&>#*A0&-/.+63,&-$&)$"&./,-%$:",0"$0*&:1/$&.3$+&*#$6*&1.03,>#$#0&-&+,0$
,->#/3+#-35$/.0"$'/$".+'-$0'6,3'(5$/&0,'($,-)*'/3*.03.*#$'-1$2./,-#//$,->#/3+#-3<$

 !"#$6.2(,0$+,//,&-$&)$/3,+.('3,-%$"&+#$&:-#*/",6$0'-$2#$1#2'3#1<$F",(#$3"#$KLM/$+'4$"'>#$
"'1$'$(,33(#$,+6'03$&-$,-0*#'/,-%$"&./,-%$'00#//,2,(,34$)&*$3"#$6&&*5$3"#$KLM/$#-%'%#1$,-$+'-4$

'03,>,3,#/$3"'3$:#*#$0&+6(#3#(4$.-*#('3#1$3&$3",/$+,//,&-<$!"#*#$'*#$+'-4$+&*#$1,*#03$'-1$

#))#03,>#$:'4/$3&$/.66&*3$"&./,-%$,-,3,'3,>#/$'3$3"#$)#1#*'(5$/3'3#$&*$+.-,0,6'($(#>#(<$

J.*3"#*+&*#5$3"#$KLM$/.2/,1,#/$'66(,#1$#D.'((4$3&$),*/3$'-1$/#0&-1$"&+#/5$#-0&.*'%#1$

(#>#*'%#5$'-1$2#-#),3#1$3"#$*,0"$/.2/3'-3,'((4$+&*#$3"'-$3"#$6&&*<$!"#$('33#*$,/$3*.#$&)$/#>#*'($

&)$3"#$&3"#*$3'?$#?6#-1,3.*#/$'/$:#((<$



! '!

001) 678)
!
^< !"#$%&'()%(*'+',-*% $"('./% $(00%1)%#2'1$%3'4(.+,(+$% -+$(.4(+$-'+% -+%,#.5($)6*\#%.('3,&-$ ,/$

&-(4$-#0#//'*4$:"#-$3"#*#$,/$'$+'*7#3$)',(.*#<$L&$3"#$*#(#>'-3$D.#/3,&-$:#;'$2#Z$F"'35$#?'03(45$,/$
3"#$+'*7#3$)',(.*#$,-$+&*3%'%#$),-'-0#$3"'3$V./3,),#/$%&>#*-+#-3$,-3#*>#-3,&-E$!"#$6.*6&/#$&)$/.0"$

,-3#*>#-3,&-$ /"&.(1$ 2#$ 3&$ *#+#14$ '$ 0(#'*(4$ ,1#-3,),#1$ +'*7#3$ )',(.*#5$ &*5$ ,-$ &3"#*$ :&*1/5$ ),(($ ,-$

:"#*#$+'*7#3/$1&$-&3$#?,/3$&*$'*#$.-(,7#(4$3&$'0",#>#$/&0,'((4$#)),0,#-3$&.30&+#/<$

$

Q< 7)%3'4(.+,(+$%-+$(.4(+$-'+%+(*())#./%-+%,'.$3#3(%,#.5($)6*C3$,/$0(#'*(4$.-3*.#$3"'3$+&*3%'%#$
),-'-0#$-#0#//'*,(4$*#D.,*#/$"#'>4$%&>#*-+#-3$,->&(>#+#-35$,-$6'*3,0.('*5$%.'*'-3##/$&)$+&*3%'%#$

1#)'.(3/<$ a&&7,-%$ '3$ 3"#$ 0*&//A/#03,&-$ &)$ +&*3%'%#$ ).-1,-%$ +&1#(/$ '0*&//$ >'*,&./$ 1#>#(&6#1$

0&.-3*,#/5$-&$0&.-3*4$"'/$'-4$#-3,3,#/$3"'3$*#/#+2(#$J'--,#$B'#$&*$J*#11,#$B'0<$!"#$+'V&*,34$&)$

0&.-3*,#/$*#(4$&-$'$1#6&/,3A2'/#1$/4/3#+$,-$:",0"$3"#$+&*3%'%#$(#-1#*$*#3',-/$3"#$+&*3%'%#$(&'-/$

&-$3"#,*$2&&7/<$!"#/#$,-/3,3.3,&-/$'*#$/.2V#03$3&$6*.1#-3,'($*#%.('3,&-$V./3$(,7#$'-4$&3"#*$2'-7<$I-1$

3"#$ '*%.+#-3$ 0'--&3$ 2#$ 3"'3$ 3",/$ "'/$ '$+'V&*$ ,+6'03$ &-$ "&+#&:-#*/",6$ *'3#/<$ Y)$ 3"#$ QR$+&/3$

1#>#(&6#1$0&.-3*,#/5$3"#$[<L<$ (,#/$^_
3"
$,-$*'-7,-%<$ $Y)$6'*3,0.('*$,+6&*3'-0#5$:"'3$,/$.-,D.#$'2&.3$

[<L<$+&*3%'%#$),-'-0#$,/$3"'3$'(+&/3$Qck$&)$'(($+&*3%'%#/$'*#$/#0.*,3,;#15$:"#*#'/$'2*&'15$3"#$-#?3$

('*%#/3$/#0.*,3,;#*/$O$I./3*'(,'$'-1$N'-'1'$O$'*#$&-(4$'*&.-1$QUS<
^

$

$$

k< !"#$% -)% $"(% #.31,(+$% $"(+% -+% 8#4'.% '8% ,'.$3#3(92#*5(&% )(*1.-$-:#$-'+6*F",(#$ 3"#$ 1#6&/,3A
2'/#1$/4/3#+$+#-3,&-#1$'2&>#$ (#'1/$ 3&$ 3"#$ (#-1#*$ *#3',-,-%$ 3"#$ *,/7$&)$+&*3%'%#/$ 8G/7,-$ ,-$ 3"#$

%'+#H95$3"#*#$'*#$*#'/&-'2(#$#0&-&+,0$%*&.-1/$)&*$6*#)#**,-%$3"#$[<L<$+&*3%'%#$),-'-0#$/4/3#+$&)$

/#0.*,3,;'3,&-<$L#0.*,3,;'3,&-$3*.(4$0'-$3.*-$G(#'1$,-3&$%&(1HZ$L#0.*,3,;'3,&-$3'7#/$,((,D.,1$+&*3%'%#$

(&'-/$'-1$6&&(/$3"#+$3&$)&*+$(,D.,1$+&*3%'%#A2'07#1$/#0.*,3,#/$8B=L9$3"'3$3*'1#$&-$3"#$/#0&-1'*4$

+'*7#3<$ =#0'./#$ ,((,D.,1,34$ 0&++'-1/$ '$ *,/7$ 6*#+,.+5$ 3"#$ +&*#$ (,D.,1$ +&*3%'%#$ '//#3/$ )*&+$

/#0.*,3,;'3,&-$0&++'-1$2#33#*$6*,0#/$'-1$3"./$'$*#1.0#1$+&*3%'%#$*'3#<$I-$'11,3,&-'($2#-#),3$ ,/$

3"'3$ 3"#$ 0*#1,3$ *,/7$ %#3/$ 3*'-/)#**#1$ &.3$ &)$ 3"#$ /4/3#+,0'((4$ *,/74$ 2'-7,-%$ /#03&*$ 3&$ 3"#$ 0'6,3'($

+'*7#3$'3$('*%#<$I(/&5$3"#$kUA4#'*$),?#1A*'3#$+&*3%'%#$,/$'$1,)),0.(3$),-'-0,'($,-/3*.+#-3$)&*$2'-7/$

3&$"&(15$/,-0#$3"#,*$1#6&/,3/$'-1$&3"#*$(,'2,(,3,#/$'*#$0&-/,1#*'2(4$/"&*3#*$3#*+@$3"#$/#0.*,3,;'3,&-$

&)$ 3"#/#$ +&*3%'%#/5$ "&:#>#*5$ '((&:/$ 3"#,*$ -'3.*'($ 0./3&+#*/$ O$ (,)#$ ,-/.*'-0#$ 0&+6'-,#/$ '-1$

6#-/,&-$ ).-1/5$ :",0"$ "'>#$ (&-%A(,>#1$ (,'2,(,3,#/$ O$ 3&$ ,->#/3$ ,-$ 3"#/#$ (&-%A(,>#1$ '//#3/<$ $ C-$ &3"#*$

:&*1/5$ ,)$ /#0.*,3,;'3,&-$:&*7/$ 3"#$:'4$ ,3$ ,/$ /.66&/#1$ 3&5$ 3"#$2'-7,-%$/#03&*$ 0'-$2#33#*$ /"'*#$ ,3/$

+&*3%'%#$ *,/7/$ :,3"$ *#/3$ &)$ 3"#$ #0&-&+4<$ J,-'((45$ B=L$ 6*&>,1#$ 2'-7/$ :,3"$ '00#//$ 3&$ ,->#/3&*/$

:&*(1:,1#5$:",0"$1,>#*/,),#/$3"#,*$).-1,-%$2'/#<$I$/.00#//).($*#3.*-$&)$/#0.*,3,;'3,&-5$3"&.%"5$:,(($

0*.0,'((4$1#6#-1$&-$,-0*#'/#1$3*'-/6'*#-04$'-1$*#1.0#1$0&+6(#?,34$&)$3"#$/3*.03.*#/<$F#$2#(,#>#$

3"#$*#)&*+/$6*&6&/#1$24$3"#$e&11AJ*'-7$I035$3"#$LMNX/$*#%.('3,&-$I=5$3"#$JeCNX/$-#:$/')#$"'*2&*$

*.(#/$ )&*$ /#0.*,3,;'3,&-5$'-1$ 3"#$JIL=$*#%.('3,&-/$^bbc^b_$%&$'$ (&-%$:'4$ 3&:'*1/$#-/.*,-%$ 3"'3$

/#0.*,3,;'3,&-$:,(($2#$/')#*$'-1$+&*#$3*'-/6'*#-3$,-$3"#$).3.*#<$$

$

i< !"#$% ;#)% $"(% ,#.5($% 8#-01.(<% -8% #+/<% -+% $"-)% 8-+#+*-#0% *.-)-)% $"#$% .(=1-.()% 3'4(.+,(+$%
.(310#$-'+6*!"#$+'*7#3$ )',(.*#$ &)$ 3"#$ ),-'-0,'($ 0*,/,/$ ,/$ 24$ '-1$ ('*%#$ 3"'3$ ),-'-0,'($ ,-/3,3.3,&-/$
6*&1.0#$/4/3#+,0$ *,/7$2.3$1&$-&3$2#'*$ 3"#$0&/3/$&)$ 3"'3$ *,/7$O$:#$0'(($ 3",/$'$&(7$'-@(*(A'(%&$.-'B<$
J,-'-0,'($,-/3,3.3,&-/$3'7#$*,/7/$#,3"#*$&-$3"#$'//#3$&*$(,'2,(,34$/,1#$3"'3$'*#$'%%*#%'3#$,-$-'3.*#$'-1$

0'-$ 3*,%%#*$ (&//$ &)$ ,-3#*+#1,'3,&-$ 3&$ "&./#"&(1/$ '-1$ 0&*6&*'3,&-/$ 8'$ G0*#1,3$ 0*.-0"H9$ '-1$

6&3#-3,'((4$ '(/&$ 3*,%%#*$ 0&-3'%,&-$ 3"*&.%"$ ,-3#*A0&--#03#1-#//5$ 2'-7A(,7#$ *.-/5$ '-1$ ),*#$ /'(#/$ &-$

'//#3/$ (#'1,-%$ 3&$ 1&:-:'*1$ 6*,0#$ /6,*'(/<$ Y3"#*$ ),-'-0,'($ ,-/3,3.3,&-/$ /"'*#$ 3"#$ 0&/3/$ &)$ /.0"$

#>#-3/5$:",0"$0'-$(#'1$3&$'$0&+6(#3#$0&(('6/#$&)$3"#$),-'-0,'($/4/3#+<$!"#$6*,>'3#$+'*7#3/$0'--&3$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!e#-+'*7X/$+&*3%'%#$+'*7#3$*#(,#/$)&*$hUS$&-$0&>#*#1$2&-1/5$'$0(&/#$0&./,-$&)$+&*3%'%#A2'07#1$/#0.*,3,#/5$2.3$
:",0"$6*&>,1#/$,->#/3&*/$:,3"$).(($*#0&.*/#$-&3$&-(4$3&$3"#$+&*3%'%#$(&'-/$2.3$'(/&$3&$3"#$2'-7X/$0'6,3'(<$L#>#*'($

&3"#*$M.*&6#'-$0&.-3*,#/5$/.0"$'/$K#*+'-45$3"#$[<d<5$'-1$L6',-5$"'>#$/.2/3'-3,'($0&>#*#1$2&-1$+'*7#3$/"'*#/<!



! (!

/&(>#$ 3",/$6*&2(#+$#)),0,#-3(4$2#0'./#$ ,-1,>,1.'($ ),*+/$1&$-&3$"'>#$ ,-0#-3,>#/$ 3&$1#'($'1#D.'3#(4$

:,3"$3"#$/4/3#+,0$*,/7$3"#4$6*&1.0#<$%
%
C)$ %&>#*-+#-3$ ,-3#*>#-3,&-$ ,/$ *#D.,*#1$ ,-$ [<L<$ +&*3%'%#$ ),-'-0#5$ ,3$ 3"#*#)&*#$ )&((&:/$ 3"'3$ 3"#$

6.*6&/#$&)$/.0"$,-3#*>#-3,&-$/"&.(1$2#$3&$*#1.0#$&*$+'-'%#$3"#$/4/3#+,0$*,/7$3"'3$#+#*%#/$)*&+$

+&*3%'%#$),-'-0#<$

%
R< >+% )/)$(,-*% .-)5% 3.'1+&)<% -)+?$% )(*1.-$-:#$-'+% #% 2($$(.% )/)$(,% 8'.%,'.$3#3(% 8-+#+*(% $"#+% #%

&(@')-$92#)(&%)/)$(,9$$!"#$'-/:#*$,/$%#-#*'((4$4#/$O$&-$3"#$'//.+63,&-$3"'3$/#0.*,3,;'3,&-$:&*7/$
'/$,-3#-1#1<$!&$.-1#*/3'-1$:"4$3"#$[<L<$+&*3%'%#$),-'-0#$/4/3#+$)',(#15$&-#$"'/$3&$.-1#*/3'-1$3"#$

/&.*0#$&)$3",/$)',(.*#$O$3"#$%&>#*-+#-3$/6&-/&*#1$#-3#*6*,/#/$8KLM/95$J'--,#$B'#$'-1$J*#11,#$B'0$

8/##$-#?3$/#>#*'($6&,-3/9<$

$

b< !"#$%;#)%$"(%.'0(%'8%$"(%ABC)<%)@(*-8-*#00/%D#++-(%E#(%#+&%D.(&&-(%E#*6%!"#$KLM/$"'>#$2##-$
6#*)&*+,-%$3:&$/#6'*'3#$).-03,&-/<$!"#,*$ ),*/3$ ).-03,&-$O$'3(*7#$%$&'((* 6#&2'-+&*C$ ,/$'*%.'2(4$3"#$
+&/3$,+6&*3'-3Z$%.'*'-3##,-%$3"#$0*#1,3$*,/7$,-$0&-)&*+,-%$86*,+#$-&-AV.+2&9$+&*3%'%#/$3"'3$3"#$

KLM/$ /#0.*,3,;#<$ !"#4$ 0"'*%#$ '$ /+'(($ )##$ 8*#0#-3(45$ '*&.-1$ QU$ 0#-3/$ 6#*$ ^UU$ 1&(('*/$ &)$ .-6',1$

+&*3%'%#$6*,-0,6'(9$ )&*$3",/$%.'*'-3##5$'-1$3"#4$"&(1$iR$0#-3/$&)$0'6,3'($ )&*$#>#*4$^UU$1&(('*/$&)$

+&*3%'%#$ )'0#$ >'(.#$ 3"'3$ 3"#4$ %.'*'-3##<$ $ !"#$ /#0&-1$ ,/$ #//#-3,'((4$ 3"#$ >%+>%-('$%B* '%$)-&7*
6#&2'-+&Z$6.*0"'/,-%$+&*3%'%#/$'-1$2&3"$6*,+#$'-1$-&-A6*,+#$ 8I(3AI$'-1$/.26*,+#9$B=L<$!"#4$
),-'-0#1$3"#/#$'//#3$6.*0"'/#/$'(+&/3$#-3,*#(4$24$,//.,-%$1#23$8/&A0'((#1$G'%#-04H$1#239<$=#0'./#$

&)$3"#$,+6(,0,3$%&>#*-+#-3$%.'*'-3##$8:",0"$"'/$-&:$2#0&+#$'-$#?6(,0,3$%.'*'-3##95$3"#$KLM/$'*#$

'2(#$ 3&$2&**&:$'3$2#(&:A+'*7#3$*'3#/<$ $!"#$KLM/$'*#$ *#D.,*#1$ 3&$"&(1$Q<RU$1&(('*/$&)$ 0'6,3'($ )&*$

#>#*4$^UU$1&(('*/$&)$+&*3%'%#/$'-1$B=L$3"'3$3"#4$"&(1<$

$

_< !"#$%;#)%$"(%@.'20(,%;-$"%$"(%ABC)6*K,>#-$2&3"$3"#$,+6(,0,3$%.'*'-3##$&)$3"#$[<L<$%&>#*-+#-3$
8*#/.(3,-%$,-$'$2#(&:$+'*7#3$0&/3$)&*$1#23$),-'-0,-%9$'-1$)'>&*'2(#$0'6,3'($*#D.,*#+#-3/5$3"#$KLM/$

%*#:$.-#-0.+2#*#1$)&*$1#0'1#/<$J*&+$3"#$('/3$+'V&*$KLM$(#%,/('3,&-$,-$^hhQ5$)&*$#?'+6(#5$J'--,#$

B'#$'-1$J*#11,#$B'0$0&+2,-#1$:#-3$)*&+$"&(1,-%$]^Rk$2,((,&-$,-$+&*3%'%#/$'-1$%.'*'-3##,-%$3"#$

0*#1,3$ *,/7$ &)$ '-&3"#*$ ]_^i$ 2,((,&-$ 3&$ "&(1,-%$ ]^<R$ 3*,((,&-$ '-1$ %.'*'-3##,-%$ ]k<R$ 3*,((,&-5$

*#/6#03,>#(4$24$3"#$#-1$&)$QUU_<*
*

T< !(.(%$"(%ABC)%)/)$(,-*#00/%.-)5/6*l#/5$1.#$3&$3"#,*$,-3#*0&--#03#1-#//$A$]^<b$3*,((,&-$1#*,>'3,>#$
6&/,3,&-/5$]k<R$3*,((,&-$+&*3%'%#$%.'*'-3##/$8,<#<5$'66*&?,+'3#(4$_$3,+#/$3"'3$&)$3"#$,-)'+&./$I<C<K$

J,-'-0,'($ g*&1.03/$ K*&.695$ 3"#,*$ :,1#(4$ "#(1$ 1#235$ 3"#$ 6&//,2,(,34$ &)$ ),*#$ /'(#/$ *#/.(3,-%$ )*&+$

(,D.,1'3,&-$&)$ 3"#,*$]^<R$ 3*,((,&-$6&*3)&(,&5$+&*3%'%#$ ),-'-0#$2#,-%$'3$ 3"#$0#-3#*$&)$ 3"#$#0&-&+4X/$

),-'-0,'($6(.+2,-%5$'-1$3"#,*$ )',(.*#$ ,%-,3,-%$'$*.-$&-$/"&*3A3#*+$(,'2,(,3,#/$&)$ 3"#$2'-7,-%$/#03&*$

'-1$6&//,2(4$/&>#*#,%-$[<L<$1#23<*
*
h< !"#$%#.(%$"(%,#F'.%80#;)%'8%$"(%ABC%,'&(0D$

F",(#$'$-.+2#*$&)$6*&2(#+/$#?,/35$3"*##$/3'-1$&.3Z$

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

(#'1$ 3&$ 2#(&:A+'*7#3$ 2&**&:,-%$ *'3#/<$ !",/$ ,-$ 3.*-$ #-0&.*'%#/$ #?0#//$ (#>#*'%#$ '-1$ *,/7$

3'7,-%<$ g*,>'3#$ 6*&),3$ 3'7,-%$ :,3"$ /&0,'(,;#1$ *,/7$ ,/$ /,+6(4$ .-'00#63'2(#$ '/$ '$ +'33#*$ &)$

6.2(,0$6&(,04<$

 a#//$ 1,/0.//#15$ 2.3$ #D.'((4$ ,+6&*3'-35$ ,/$ 3"#$ )'03$ 3"'3$ 3"#$ +&*3%'%#$ ),-'-0#$ /4/3#+$

#//#-3,'((4$ &*1',-#1$ 3"#$KLM/$ '/$ 3"#$1&+,-'-3$+&*3%'%#$ 6('4#*<$[-1#*$ 0'6,3'($ *.(#/5$ ,)$ '$

2'-7$+'7#/$ '$ 6&*3)&(,&$ &)$ (&'-/5$ 3"#$ 2'-7$+./3$ "&(1$ TS$ 0'6,3'(<$ C)$ 3"#/#$ (&'-/5$ #>#-$ &)$

,1#-3,0'($*,/75$:#*#$+&*3%'%#/5$3"#$2'-7$:&.(1$-##1$3&$"&(1$&-(4$iS$0'6,3'(<$C)$3"#/#$/'+#$

+&*3%'%#$(&'-/$:#*#$3"#-$/&(1$3&$3"#$KLM/$'-1$2&.%"3$2'07$'/$+&*3%'%#A2'07#1$/#0.*,3,#/5$

3"#$ 2'-7$:&.(1$ -##1$ 3&$ "&(1$ &-(4$ ^<bS$ 0'6,3'(<$ L,-0#$ 3"#$ KLM/$ "'1$ 3&$ "&(1$ &-(4$ U<iRS$

0'6,3'($ 3&$ /.66&*3$ 3"#,*$ %.'*'-3##/$ &-$ 3"#/#$ B=L5$ 3"#$ (&:#*$ &>#*'(($ Q<URS$ 0'6,3'($



! )!

*#D.,*#+#-3$2'/,0'((4$'//.*#1$KLM$,->&(>#+#-3<$C-$)'035$&>#*$k_S$&)$B=L$:#*#$"#(1$:,3",-$

3"#$ 2'-7,-%$ /#03&*5$ :",0"$ ,/$ 0&-3*'*4$ 3&$ 3"#$ G&*,%,-'3#A3&A1,/3*,2.3#H$ 6*#1,03,&-$ &)$ 3"#$

1#/,*#1$*,/7A/"'*,-%$6.*6&/#$&)$/#0.*,3,;'3,&-$2./,-#//$+&1#($1#/0*,2#1$'2&>#<$

 L3'*3,-%$ ,-$ 3"#$^hhU/5$ '-1$ ,-0*#'/,-%$&>#*$ 3,+#5$6'*3(4$1.#$ 3&$%&>#*-+#-3$+'-1'3#/$'-1$

6'*3(4$ 1.#$ 3&$ *,/7$ 3'7,-%$ 1#0,/,&-/$ 24$ 3"#$ KLM/5$ 3"#$ KLM/$ 3&&7$ &-$ +&*3%'%#/$ :,3"$ ",%"$

0*#1,3$ *,/75$ /.0"$ '/$ (&'-A3&A>'(.#$ *'3,&/$ %*#'3#*$ 3"'-$TUS$ 8,<#<5$1&:-$6'4+#-3/$ (#//$ 3"'-$

QUS95$ 2&**&:#*/$:,3"$ JCNY$ /0&*#/$ (#//$ 3"'-$ bbU5$ '-1$I(3AI$ (&'-/$ 8,<#<5$ 3"&/#$:,3"$ (&:#*$

1&0.+#-3'3,&-$ (#>#(/9<$ !"#$ (,%"3$ *#%.('3&*4$ 0'6,3'($ *#D.,*#+#-3/$ A$ Q<RS$ )&*$ 6&*3)&(,&$

"&(1,-%/$'-1$U<iRS$)&*$3"#,*$B=L$1#)'.(3$%.'*'-3##/$O$+'4$"'>#$/##+#1$*#'/&-'2(#$:"#-$

/#3$2'07$,-$^hhQ5$2.3$3"#$+&*3%'%#A2'07#1$'//#3/$&)$3"#$KLM/$&)$QUU_$"'1$'$D.,3#$1,))#*#-3$

0*#1,3$*,/7$6*&),(#$3"'-$3"&/#$&)$^R$4#'*/$#'*(,#*<$$

*
^U< !"/%&-&%,'.$3#3(%)(*1.-$-:#$-'+%8#-06*L#0.*,3,;'3,&-$)',(#1$,-$+&*3%'%#$+'*7#3/$2#0'./#$3"#$*,/7$

3*'-/)#*$ ,3$ 6*&+,/#/$ 1,1$ -&3$ 8/.)),0,#-3(49$ 3'7#$ 6('0#5$ ('*%#(4$ 2#0'./#$ &)$ *#%.('3&*4$ '*2,3*'%#$ &)$

0'6,3'($ *#D.,*#+#-3/5$ '-1$ 2#0'./#$ 3"#$ 0*#1,3$ *'3,-%$ '%#-0,#/$ +'//,>#(4$ +,/A*'3#1$ 6*,>'3#A('2#($

+&*3%'%#A2'07#1$ /#0.*,3,#/<$ !"#$ KLM/5$ '/$ 6*,>'3#$ 0&+6'-,#/5$ :#*#$ #//#-3,'((4$ +'-1'3#1$ 3&$ 2#$

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

.-6*#0#1#-3#1$ 1#)'.(3$ *'3#/$ 1.*,-%$ 3"#$ 0*,/,/$ &)$ QUU_AQUUh<$ !"#$ KLM/$ "'1$ .-1#*#/3,+'3#1$ '-1$

.-1#*6*,0#1$ 3"'3$ 1#)'.(3$ *,/75$ :",0"$ 0&+2,-#1$ :,3"$ 3"#$ (&//#/$ &-$ 3"#,*$ ,->#/3+#-3$ 6&*3)&(,&5$

*#/.(3#1$ ,-$ 3"#,*$ ,-/&(>#-04<$ =.3$ -&-A0&-)&*+,-%$ +&*3%'%#/$ /#0.*,3,;#1$ ,-$ G6*,>'3#A('2#(H$ B=L$

)'*#1$#>#-$:&*/#<$!"#4$/':$1#)'.(3$*'3#/$kAR$3,+#/$'/$",%"$'/$3"&/#$&-$0&-)&*+,-%$+&*3%'%#/<$$

 !"#$ 0*#1,3$ *'3,-%$ '%#-0,#/$ +'//,>#(4$ +,/A*'3#1$ 3"#/#$ 6*,>'3#A('2#($ B=L$ /#0.*,3,#/5$ '/$

:,3-#//#1$24$3"#$)'03$3"'3$,-$m'-.'*4$QU^U$(#//$3"'-$^US$&)$/.26*,+#$B=L$:#*#$/3,(($*'3#1$

III$ 0&+6'*#1$ 3&$ TUS$ ,-$ m'-.'*4$ QUUT<$ !"#$ *'3,-%/$ 6*&2(#+/$ :#*#$ #>#-$ :&*/#$ )&*$

0&(('3#*'(,;#1$1#23$&2(,%'3,&-/$8NeY/9$3"'3$"'1$3*'-0"#/$&)$+&*3%'%#A2'07#1$/#0.*,3,#/$'/$

0&(('3#*'(<$$

 Y3"#*$ 3&&A2,%A3&A)',($ ),-'-0,'($ ,-/3,3.3,&-/$ #?6(&,3#1$ (&&6"&(#/$ ,-$ *#%.('3&*4$ 0'6,3'($

*#D.,*#+#-3/$3"*&.%"$6*,>'3#A('2#($/#0.*,3,;'3,&-$3&$0&-0#-3*'3#$*,/74$3',($2#3/$:,3"$ (,33(#$

&*$ -&$ 0'6,3'(<$ !"#4$ #,3"#*$ 1,*#03(4$"#(1$B=L$ &-$ 2'('-0#$ /"##3$ &*$ 6*&>,1#1$ %.'*'-3##/$ 3&$

B=L$ 3"'3$ 3"#4$ 3*'-/)#**#1$ 3&$ &))A2'('-0#$ /"##3$ /6#0,'($ 6.*6&/#$ >#",0(#/$ 80&-1.,3/$ '-1$

LCn/9<$!"#$).3.*#$[<L<$+&*3%'%#$),-'-0#$/4/3#+$-##1/$3&$6*#>#-3$/.0"$2.,(1.6/$,-$/4/3#+,0$

*,/7$ 24$ 3,%"3#-,-%$ 3"#$ *#%.('3&*4$ 0'6,3'($ 3*#'3+#-3$ &)$ 83*'-0"#/$ &)9$B=L$ '-1$ %.'*'-3##/$

:*,33#-$3&$/6#0,'($6.*6&/#$>#",0(#/<$!"#$-#:$JIL=$^bbc^b_$*.(#/$0&-0#*-,-%$0&-/&(,1'3,&-$

&)$'//#3/$,-$/6#0,'($6.*6&/#$>#",0(#/$)&*$3"#$6.*6&/#$&)$*#%.('3&*4$0'6,3'($0'(0.('3,&-/5$3"#$

LMNX/$\#%.('3,&-$I=5$'-1$3"#$JeCNX/$-#:$/')#$"'*2&*$*.(#/$)&*$/#0.*,3,;'3,&-/$'*#$'(($/3#6/$

,-$3"#$*,%"3$1,*#03,&-<$

$

^^< 78%#%,'.$3#3(% 8-+#+*(%)/)$(,%"#)%)(*1.-$-:#$-'+%#)% -$)%#+*"'.<%&'()% -$%.(=1-.(%"(#4/9"#+&(&%
3'4(.+,(+$% -+4'04(,(+$<% (G3G<% 3'4(.+,(+$% 31#.#+$(()% '8%,'.$3#3(% &(8#10$)6*!"#$ '-/:#*$ ,/$
WY<$ !"#*#$ '*#$ +'-4$ /#0.*,3,#/$ +'*7#3/$ 3"'3$ #?6&/#$ ,->#/3&*/$ 3&$ 0*#1,3$ *,/75$ :",0"$ ).-03,&-$ '/$

,-3#-1#1<$C3$,/$0#*3',-(4$3*.#$3"'3$%&>#*-+#-3$%.'*'-3##/$&)$+&*3%'%#$1#)'.(3/$*#+&>#$0*#1,3$*,/7$

)*&+$ 3"#$ 6&&(/$ &)$+&*3%'%#/$ .-1#*(4,-%$ 3"#$+&*3%'%#A2'07#1$ /#0.*,3,#/<$ !",/$ "#(6/$ /3'-1'*1,;#$

3"#/#$+&*3%'%#$6&&(/5$'((&:,-%$)&*$%*#'3#*$(,D.,1,34$'-1$/#0&-1'*4$+'*7#3$3*'1,-%<$=.3$'/$:#$"'>#$

'*%.#1$'2&>#5$3"#/#$%&>#*-+#-3$%.'*'-3##/$0&+#$'3$%*#'3$0&/35$-&3$(#'/3$3"#$1,/3&*3,&-/$3"'3$3"#/#$

%.'*'-3##/$6*&1.0#$,-$3"#$+&*3%'%#$+'*7#3$'-1$3"#$0*&:1,-%$&.3$&)$6*,>'3#$+'*7#3/<$!"#$*&(#$&)$

3"#$%&>#*-+#-3$,-$/#0.*,3,;'3,&-$/"&.(1$2#$(,+,3#1$3&$/#3$*#%.('3,&-/$3"'3$,+6*&>#$1'3'$1,/0(&/.*#5$

,-0*#'/#$/3'-1'*1,;'3,&-5$'-1$*#1.0#$0&+6(#?,34$&)$/#0.*,3,;#1$6*&1.03/$/&$3"'3$3"#/#$+'*7#3/$0'-$

)(&.*,/"$'%',-<$

$

^Q< H'1.% @.'@')(&% )'01$-'+% 8'.% ,'.$3#3(% 8-+#+*(% )/)$(,% &'()<% "';(4(.<% -+4'04(% )',(% 8'.,% '8%
3'4(.+,(+$% 31#.#+$(()G% !"/6* !"#$ #?#0.3,>#$ /.++'*4$ 3#*+#1$ 3",/$ 3"#$ G%#-,#$ ,-$ 3"#$ 2&33(#H$
6*&2(#+<$ N'6,3'($ +'*7#3$ ,->#/3&*/$ "'>#$ *#(,#1$ &-$ %&>#*-+#-3$ %.'*'-3##/$ )&*$ QRA6(./$ 4#'*/5$



! *!

)&0./,-%$ &-$ 3"#$ >'(.'3,&-$ '-1$ 3*'1,-%$ &)$ B=L$ /#0.*,3,#/$ 3"'3$ 0'**4$ &-(4$ ,-3#*#/3$ *'3#$ '-1$

6*#6'4+#-3$ *,/7<$ !"#*#$ -##1/$ 3&$ 2#$ '$ 3*'-/,3,&-$ 3"'3$ '((&:/$ 3"#$ 6*,>'3#$+'*7#3$ 3&$ 1#>#(&6<$ $ C-$

*#'(,345$6*,>'3#$+'*7#3/$1&$-&3$/6*,-%$.6$&.3$&)$ 3",-$',*<$I/$"'/$2##-$1#+&-/3*'3#1$3"*&.%"$6'/3$

),-'-0,'($,--&>'3,&-/5$/.0"$'/$3"#$#+#*%#-0#$&)$+&*3%'%#A2'07#1$/#0.*,3,#/5$",%"A4,#(1$2&-1/5$'-1$

(#>#*'%#1$ (&'-/5$ ,3$ 3'7#/$ 4#'*/$ 3&$ 1#>#(&6$ 3"#$ ,->#/3&*$ 2'/#$ '-1$ ,-/3,3.3,&-'($ 7-&:(#1%#$ &)$ 3"#$

+'*7#3/<$Y-#$&)$3"#$)',(.*#/$&)$3"#$0.**#-3$0*,/,/$:'/$3"'35$(,7#$6*#>,&./$+&*3%'%#$+'*7#3$)',(.*#/$

8#<%<5$ 0&(('3#*'(,;#1$ +&*3%'%#$ &2(,%'3,&-/$ ,-$ 3"#$ #'*(4$ ^hhU/95$ 3"#$ +'*7#3$ )&*$ /.26*,+#$

/#0.*,3,;'3,&-$6*&1.03/$'*&/#$/&$D.,07(4$3"'3$:"#-$3"#$),-'-0,'($0*,/,/$/3'*3#15$3"#*#$:'/-o3$*#'((4$

3"#$+'*7#3$&*$#?6#*3,/#$)&*$/3'-124$6*,>'3#$0'6,3'($3&$/3#6$,-<$

$

^k< B'%"';%;-00%/'1.%@.'@')#0%;'.56$L,-0#$+&*3%'%#$1#)'.(3$%.'*'-3##/$:#*#$'-$#//#-3,'($#(#+#-3$&)$
3"#$ 1#>#(&6+#-3$ '-1$ (,D.,1,34$ &)$ 3"#$+&*3%'%#$+'*7#35$ 3&$ 3"#$ #?3#-3$ 6&//,2(#5$+&*3%'%#$ 1#)'.(3$

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

6*&2(#+$,/$3"'3$3"#$6*,>'3#$/#03&*$0'--&3$2#$3"#$/&(#$6*&>,1#*5$'/$3",/$,-/.*'-0#$,/$/4/3#+,0$1.#$3&$

,3/$1#6#-1#-0#$&-$+'0*&#0&-&+,0$#>#-3/<$!"#$-#%'3,>#$#?3#*-'(,3,#/$0'./#1$24$/.0"$'%%*#%'3#$*,/7$

#?6&/.*#$ '*#$ -&3$ ).((4$ *#)(#03#1$ ,-$ 3"#$ 6*,0#$ &)$ ,-/.*'-0#<$ l#3$ 2#0'./#$ 3"#*#$ ,/$ -&3$ 3"#$ *,%"3$

,-0#-3,>#$ /3*.03.*#$ '-1$ -&$ '00&.-3'2,(,34$ 8(#3$ '(&-#$ 6&(,3,0'($ 0&-/,1#*'3,&-/95$ 3"#$ 6.2(,0$ /#03&*$

0'--&3$/3#6$,-3&$3"#$2*#'0"<$F#$'*%.#$)&*$'$6.2(,0A6*,>'3#$6'*3-#*/",6$,-$:",0"$3"#$6*,>'3#$/#03&*$

1#3#*+,-#/$:",0"$+&*3%'%#/$ 3&$%.'*'-3##$'-1$'3$:"'3$6*,0#$ 3&$%.'*'-3##$ 3"#+5$ ,-/.*,-%$&-(4$'$

QRS$)*'03,&-5$:",(#$3"#$%&>#*-+#-3$,/$'$/,(#-3$6'*3-#*5$,-/.*,-%$3"#$+'V&*,34$_RS$&)$3"#$*#+',-1#*$

'-1$ *#0#,>,-%$ 3"#$ 0&**#/6&-1,-%$+'*7#3A2'/#1$ 6*#+,.+/<$ C3$ ,/$ ,+6&*3'-3$ 3"'3$ 3"#$ 6.2(,0$ /#03&*$

,->&(>#+#-3$2#$(,+,3#1$3&$0&-)&*+,-%5$/')#$+&*3%'%#/<$I-1$3&$"#(6$3"#$3*'-/,3,&-$'(&-%$,3/$:'45$3"#$

(&'-$(,+,3$)&*$0&-)&*+,-%$+&*3%'%#/$:&.(1$2#$%*'1.'((4$*#1.0#1$&>#*$3,+#<$B'*7#3$6*,0,-%$&)$3"#$

%.'*'-3##/$:,(($#-/.*#$3"'3$'$0&+6#3,-%$6*,>'3#$/#03&*$+&*3%'%#$+'*7#3$8:,3"&.3$%.'*'-3##/9$:,(($

-&3$2#$0*&:1#1$&.3<$g*#0#1#-0#$)&*$/.0"$6'*3-#*/",6/$#?,/3/5$/.0"$'/$3"#$6*,>'3#A6.2(,0$6*&%*'+$

%,>#-$24$3"#$!#**&*,/+$\,/7$C-/.*'-0#$I03$8!\CI9$&)$QUU_<$B&/3$,+6&*3'-35$'-1$1#/0*,2#1$,-$6*,&*$

6'%#/5$3"#$6*,>'3#$/#03&*$),*+c/.2/,1,'*4$:&.(1$2#$G:#((A0'6,3'(,;#1H$'-1$/.2V#03$3&$'-$,**#).3'2(#$

*#/&(.3,&-$'.3"&*,34<$$

$

^i< I.(%$"(.(%#+/%*'+*(.+)6$B&/3$-&3'2(45$&-0#$3"#$KLM/$'*#$#))#03,>#(4$/".33#*#15$,3$,/$"'*1$3&$2#(,#>#$
3"'3$/4/3#+,0$*,/7$,-$3"#$+&*3%'%#$),-'-0#$+'*7#3$:,(($-&3$6#*/,/3<$Y-#$0'-$,+'%,-#$3"'3$3",/$*,/7$

:,(($ 2#$ %*'1.'((4$ 2.,(3$ .6$ 24$ 6*,>'3#$ /#03&*$ ),-'-0,'($ ,-/3,3.3,&-/$ 3"'3$ %'*-#*$ )'>&*'2(#$ 0'6,3'($

*#D.,*#+#-3/$'-1$%&>#*-+#-3$%.'*'-3##/<$C3$,/$0*.0,'($3"#*#)&*#$3"'3$3"#$#?3#*-'($0&/3/$&)$/4/3#+,0$

*,/7$'*#$,-3#*-'(,;#1$24$#'0"$),-'-0,'($,-/3,3.3,&-$3&$6*#>#-3$6*,>'3#$/#03&*$GKLM/H$)*&+$)&*+,-%<$%
%
^R< !"#$%#2'1$%$"(%#88'.&#2-0-$/%'8%"'1)-+36$I))&*1'2,(,34$,//.#/$"'>#$2#1#>,(#1$"&./,-%$6&(,04$'-1$

:#*#$6'*3(4$*#/6&-/,2(#$ )&*$ 3"#$1#+,/#$&)$ 3"#$KLM/<$ $ C-$ 3"#$'66'*#-3$6.*/.,3$&)$'))&*1'2,(,345$ 3"#$

[<L<$"'/$"'1$6&(,0,#/$ 8/.0"$'/$ 3"#$1#1.03,2,(,34$&)$+&*3%'%#$ ,-3#*#/3$'%',-/3$ ,-0&+#$ 3'?9$ 3"'3$'*#$

#?3*#+#(4$ 0&/3(4$ 3&$ 3"#$ )#1#*'($ 2.1%#3$ 8'/$+.0"$ '/$ ]kUU$ 2,((,&-c4#'*95$ 4#3$ +&/3(4$ )'>&*$ ",%"#*$

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

.6$"&./,-%$6*,0#/$24$+'7,-%$+&*3%'%#$1#23$'*3,),0,'((4$0"#'6<$

%
^b< !"#$% #2'1$% (+*'1.#3-+3% "',(% ';+(.)"-@6$ B'-4$ &)$ 3"&/#$ /'+#$ 6&(,0,#/$ "'>#$ '(/&$ 2##-$

/.66&/#1$ 3&$#-0&.*'%#$"&+#$&:-#*/",6<$ $=.3$ 3"#4$+&/3(4$#-0&.*'%#$.66#*A,-0&+#$"&./#"&(1/5$

:"&$:&.(1$2.4$3"#,*$"&+#/$'-4:'45$3&$2.4$('*%#*$"&./#/$&-$('*%#*$(&3/5$'-1$3&$3'7#$&-$#?0#//,>#$

1#23$,-$1&,-%$/&<$I-$,+6&*3'-3$0&-/#D.#-0#$,/$3"'3$3"#$[<L<$"'/$,->#/3#1$3&&$+.0"$,-$"&./,-%$'-1$

-&3$ #-&.%"$ ,-$ &3"#*$ )&*+/$ &)$ 6*&1.03,>#$ 0'6,3'($ 8,-0(.1,-%$ 2./,-#//$ ,->#/3+#-35$ /&0,'($

,-)*'/3*.03.*#5$'-1$".+'-$0'6,3'(95$/&$3"'3$[<L<$Keg$,/$(&:#*$3"'-$,3$&3"#*:,/#$0&.(1$2#<$

$



! "+!

0001) 2:#)8;+'<'=&-,&'><?=)@A,<)
%
J*&+$'$(#>#($&)$kU5UUU$)##35$,3$,/$"'*1$3&$'*%.#$'%',-/3$3"#$).-1'+#-3'($6*#+,/#$&)$3"#$'1+,-,/3*'3,&-X/$

6('-$ )&*$+&*3%'%#$ ),-'-0#5$ '-15$ ,-$6'*3,0.('*5$ )&*$ 3"#$KLM/<$!"#,*$>'*,&./$6('-/$'(($ 0'(($ )&*$#))#03,>#(4$

:,-1,-%$1&:-$'-1$#>#-3.'((4$ /".33#*,-%$J'--,#$'-1$J*#11,#$'-15$ '/$'$ *#6('0#+#-35$ )&*$'$6*,>'3,;#1$

/4/3#+$&)$"&./,-%$),-'-0#$:,3"$(,33(#$%&>#*-+#-3$,->&(>#+#-3Z$

$

GE&)(%*+#%*>.$&1*>%-@$'(*:$%?(';*F*;#5G(2'*'+*;'%+&7*+@(%;-73'*$&)*;'$&)$%);*6+%*2+&;#:(%*$&)*
-&@(;'+%* >%+'(2'-+&* F* H-..* 5(* '3(* >%-:$%B* ;+#%2(* +6* :+%'7$7(* 2%()-'* $&)* 5($%* '3(* 5#%)(&* 6+%*
.+;;(;I*J$&?;*$&)*+'3(%* 6-&$&2-$.* -&;'-'#'-+&;*H-..*5(*%(K#-%()*'+*3+.)*:+%(*2$>-'$.* '+*H-'3;'$&)*
6#'#%(* %(2(;;-+&;* +%* ;-7&-6-2$&'* )(2.-&(;* -&* 3+:(* >%-2(;1* $&)* $)3(%(* '+* :+%(* 2+&;(%@$'-@(*
#&)(%H%-'-&7* ;'$&)$%);* '3$'* %(K#-%(* 3+:(+H&(%;* '+* 3+.)* :+%(* (K#-'B* -&* '3(-%* 3+:(;I*
<(2#%-'-=$'-+&1*$.+&7;-)(*2%()-'*6%+:*'3(*5$&?-&7*;B;'(:1*;3+#.)*2+&'-&#(*'+*>.$B*$*:$G+%*%+.(*-&*
3+#;-&7* 6-&$&2(*;#5G(2'* '+*7%($'(%*%-;?*%('(&'-+&1*)-;2.+;#%(1*$&)*+'3(%*?(B*%(6+%:;I*L#%*>.$&* -;*
$.;+*)(;-7&()* '+*(.-:-&$'(*#&6$-%* 2$>-'$.1*+@(%;-73'1*$&)*$22+#&'-&7*$)@$&'$7(;*$&)*>%+:+'(*$*
.(@(.*>.$B-&7*6-(.)*6+%*$..*>$%'-2->$&';*-&*'3(*3+#;-&7*:$%?('I*M3(*N):-&-;'%$'-+&*H-..*H+%?*H-'3*
'3(*,()(%$.*9+#;-&7*,-&$&2(*N7(&2B*O!,9,N8P*'+*)(@(.+>*$*>.$&*'+*%(;>+&;-5.B*%()#2(*'3(*%+.(*+6*
'3(*,()(%$.*Q$'-+&$.*0+%'7$7(*N;;+2-$'-+&*O!,$&&-(*0$(8P*$&)*'3(*,()(%$.*9+:(*R+$&*0+%'7$7(*
S+%>+%$'-+&* O!,%())-(* 0$28P* -&* '3(* :+%'7$7(* :$%?('* $&)1* #.'-:$'(.B1* H-&)* )+H&* 5+'3*
-&;'-'#'-+&;IH$$
8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)

$

!"'3$ /',15$ 3"#*#$ ,/$6(#-34$ 3&$D.,22(#$'2&.3$ ,-$ 3"#$ *#6&*3$ ,3/#()$ '-15$ ,-$6'*3,0.('*5$:,3"$ *#/6#03$ 3&$ 3"#$

,+6(#+#-3'3,&-$&)$3"#$'1+,-,/3*'3,&-X/$6*&6&/'(/<$F#$/#6'*'3#$&.*$*#+'*7/$,-3&$)&.*$'*#'/Z$

$

B1 2:#)$,%=#=)>C)&:#)$-'='=),<;)&:#)D*!?=)->A#)
$

F#$'%*##$:,3"$3"#$2'/,0$-&3,&-$3"'3$:#$:'-3$3&$(&&7$)&*:'*1$'-1$-&3$2'07<$=.3$3"#$*&(#$'-1$

/.2/#D.#-3$)',(.*#$&)$3"#$KLM/$:,3",-$3"#$[<L<$+&*3%'%#$),-'-0#$/4/3#+$6*&>,1#$>'(.'2(#$(#//&-/$)&*$

"&:$3&$*#)&*+$3"#$/4/3#+<$

$

!"#*#$,/$(,33(#$1&.23$3"'3$3"#$),-'-0,'($0*,/,/$:'/$-&3$2*&.%"3$'2&.3$V./3$24$3"#$*#07(#//$6*&),3A/##7,-%$

,-0#-3,>#/$&)$3"#-A6*,>'3#A2.3A'(:'4/A,+6(,0,3(4A%.'*'-3##1$J'--,#$'-1$J*#11,#<$g*,>'3#A('2#($

/#0.*,3,;'3,&-$&)$/.2A6*,+#$'-1$I(3AI$+&*3%'%#/5$:",0"$:#*#$1#/3,-#1$3&$)',($:"#-$"&./#$6*,0#/$)#(($

'-1$:",0"$:#*#$-&3$%.'*'-3##1$24$J'--,#$'-1$J*#11,#5$(#)3$+.0"$3&$2#$1#/,*#1$'/$:#((<$!"#*#$:#*#$

6&&*$.-1#*:*,3,-%$6*'03,0#/$'-1$/3'-1'*1/@$3"#$0'6,3'(,;'3,&-$&)$&*,%,-'3&*/$'-1$/#0.*,3,;#*/$:'/$

:&#).((4$,-'1#D.'3#$'-1$+'-4$&)$3"#/#$'(/&$#-V&4#1$#?6(,0,3$&*$,+6(,0,3$%&>#*-+#-3$%.'*'-3##/@$3"#$

6*,>'3#A('2#($B=L$:#*#$+'//,>#(4$+,/A*'3#1$24$3"#$0*#1,3$*'3,-%$'%#-0,#/5$:"&/#$*'3,-%/$+'-4$

,->#/3&*/$3&&7$&-$2(,-1$)',3"@$'-1$3"#$1,/6#*/#1$&:-#*/$&)$/(,0#1A'-1A1,0#1$3*'-0"#/$&)$*,/7$"'1$(,33(#$

,-0#-3,>#$3&$6.*/.#$#)),0,#-3$*#-#%&3,'3,&-$&)$1#)'.(3#1$&*$-#'*A1#)'.(3$+&*3%'%#/<$C-$3"#$#-15$+'-4$

6*,>'3#$6('4#*/$2#0'+#$3&&$2,%$3&$)',(5$V./3$(,7#$J'--,#$'-1$J*#11,#<$

$

=.3$3"#$1'3'$1&$-&3$/.66&*3$3"#$,1#'$3"'3$3"#$KLMX/$+&*3%'%#$6&*3)&(,&$'-1$0*#1,3$%.'*'-3##/$)&((&:#1$

/')#$'-1$/&.-1$6*'03,0#/$6*,&*$3&$3"#$QUUR$6#*,&1<$F",(#$3"#$D.'(,34$&)$3"#$QUURAQUU_$>,-3'%#/$:#*#$

0#*3',-(4$2#(&:$3"&/#$&)$3"#$#'*(,#*$6#*,&15$3"#$+',-$1#3#*+,-'-3$&)$1#)'.(3/$:'/$3"#$0&(('6/#$,-$"&+#$

6*,0#/<$C)$/.0"$'$0&(('6/#$"'1$&00.**#1$6*,&*$3&$3"#$QUUR$6#*,&15$3"#-$3"#$KLM/$:&.(1$"'>#$)',(#1$3"#-$

3&&5$6#*"'6/$-&3$'/$/6#03'0.('*(45$2.3$)',(#1$-&-#3"#(#//<$!"#$1'3'$)*&+$3"#$JPJI$8>,'$J'--,#$B'#$'-1$

J*#11,#$B'09$/"&:$/,%-,),0'-3$,-0*#'/#/$,-$3"#$*,/7,-#//$&)$3"#,*$+&*3%'%#/$/3'*3,-%$,-$3"#$^hhU/<$C3$,/$

-&3$*&07#3$/0,#-0#$3&$.-1#*/3'-1$3"'3$",%"$(&'-A3&A>'(.#$8a!n9$*'3,&/$'-1$(&:#*$JCNY$/0&*#/$,-0*#'/#$

*,/7$#?6&/.*#<$!"#$)'03$3"'3$-'3,&-'($"&./#$6*,0#/5$'00&*1,-%$3&$3"#$N'/#AL",((#*$,-1#?5$,-0*#'/#1$^kQ$

/3*',%"3$+&-3"/$)*&+$^hhR$3&$QUUR$,/$3"#$6*,+'*4$*#'/&-$+&*3%'%#$1#)'.(3/$:#*#$(&:$,-$3",/$6#*,&1<$

!"#$KLM/5$&*$).3.*#$>'*,'3,&-/$&)$3"#$KLM/5$-##1$3&$3"#*#)&*#$%&$2'07$3&$/&.-1$.-1#*:*,3,-%<$F#$3",-7$



! ""!

3"#$hUS$a!n$0,3#1$,-$3"#$I1+,-,/3*'3,&-X/$*#6&*3$,/$3&&$",%"$'-1$)'>&*$'-$TUS$a!n$*'3,&$)&*$),*/3$'-1$

/#0&-1$(,#-/$0&+2,-#1<$!"'3$,/5$'$"&./#"&(1$:,3"$QUS$#D.,34$,-$,3/$"&./#$:&.(1$-&3$2#$'((&:#1$3&$3'7#$

&-$'$/#0&-1$+&*3%'%#$&*$'$"&+#$#D.,34$(,-#$&)$0*#1,35$:",(#$'$"&./#"&(1$:,3"$kUS$#D.,34$0&.(1$3'7#$&-$

'$/#0&-1$+&*3%'%#$-&$('*%#*$3"'-$^US$&)$3"#$>'(.#$&)$,3/$"&./#<$

$

I(/&$ +,//,-%$ )*&+$ 3"#$ *#6&*35$ '-1$ 6#*"'6/$ +&/3$ ,+6&*3'-35$ ,/$ 3"#$ 7#4$ 6*&2(#+$ 3"'3$ 3"#$ +&*3%'%#$

),-'-0#$ /4/3#+$ 6('0#1$ 3"#$ KLM/$ '/$ 3"#$ "#'1/$ &)$ [<L<$ +&*3%'%#$ ),-'-0#<$ !"#4$ *#0#,>#1$ ,+6(,0,3$

%&>#*-+#-3$ %.'*'-3##/$ 3"'3$ #-'2(#1$ 3"#+$ 3&$ 2&**&:$ '3$ -#'*A%&>#*-+#-3$ *'3#/$ :,3"$ (,33(#$ &*$ -&$

0'6,3'(<$C)$2'-7/$,->&(>#1$J'--,#$&*$J*#11,#$,-$3"#$+&*3%'%#$.-1#*:*,3,-%$'-1$/#0.*,3,;'3,&-$6*&0#//5$

3"#$/4/3#+$'((&:#1$)&*$3:,0#$3"#$(#>#*'%#$#>#-$3"&.%"$3"#$.-1#*(4,-%$*,/7$:'/$3"#$/'+#<$C3$/"&.(1$-&3$

2#$/.*6*,/,-%$3"'3$3"#$[<L<$2'-7,-%$/#03&*5$,-0(.1,-%$J'--,#$'-1$J*#11,#5$"#(1$k_S$&)$KLM$B=L$,-$QUU_<$

!",/$,/$3"#$&66&/,3#$,+6(,0'3,&-$&)$3"#$&*,%,-'3#A3&A1,/3*,2.3#$+&1#($&)$/#0.*,3,;'3,&-Z$*,/7/$*#+',-#1$

&-$ 3"#$ ),-'-0,'($ /#03&*X/$ 2'('-0#$ /"##3$ *'3"#*$ 3"'-$ 2#,-%$ 1,/6#*/#1$ 3&$ 0'6,3'(A+'*7#3$ ,->#/3&*/$ '-1$

&3"#*$,-3#*+#1,'*,#/<$

$

C3$ ,/$ ,+6&*3'-3$ 3&$ .-1#*/3'-1$ 3"#$ 0&-/#D.#-0#/$ &)$ 3",/$ *#%.('3&*4$ 0'6,3'($ '*2,3*'%#<$ I$ 6&&($ &)$

+&*3%'%#/5$-&$+'33#*$"&:$3"#/#$+&*3%'%#/$'*#$/(,0#1$'-1$1,0#1$,-$/#0.*,3,;'3,&-$&*$%.'*'-3##1$24$&-#$

0&.-3#*6'*34$&*$'-&3"#*5$ "'/$ 3"#$ /'+#$&>#*'(($ *,/7<$ C)$ *#%.('3&*/$2#(,#>#$ '$ 0#*3',-$ '+&.-3$&)$ 0'6,3'($

-##1/$3&$2#$"#(1$'%',-/3$3"#/#$+&*3%'%#/5$3"#-$/&.-1$#0&-&+,0/$/.%%#/3/$3",/$/"&.(1$2#$/,+,('*$'3$3"#$

2#%,--,-%$ '-1$ #-1$ &)$ 3"#$ /#0.*,3,;'3,&-$ 6*&0#//<$ B&*#&>#*5$ ,)$ /4/3#+,0'((4$ ,+6&*3'-3$ ),-'-0,'($

,-/3,3.3,&-/$ "&(1$ 3"#/#$ +&*3%'%#/$ &*$ /#0.*,3,;#1$ >#*/,&-/5$ 3"#-$ 3"#$ 0'6,3'($ *#D.,*#+#-3/$ /"&.(1$

'03.'((4$%&$.6$3&$*#)(#03$3"#$#?3#*-'($0&/3/$&)$/4/3#+,0$*,/7<$C-$#D.,(,2*,.+5$&-#$+,%"3$#?6#03$3"#*#)&*#$

3"'3$3"#$(#//$/4/3#+,0$,-/3,3.3,&-/$:&.(1$"&(1$3"#/#$/#0.*,3,#/5$,-$0&-3*'/3$3&$:"'3$:'/$&2/#*>#1$,-$3"#$

6#*,&1$(#'1,-%$.6$3&$QUU_<$

$

!"#$,+6&*3'-0#$&)$3",/$&2/#*>'3,&-$0'--&3$2#$.-1#*/3'3#1<$!"#$-#:$'-1$,+6*&>#1$+&*3%'%#$),-'-0#$

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

,-/3,3.3,&-/Z$3"&/#$:"&$0'-$"&(1$3"#$*,/7$'3$3"#$(&:#/3$0&/3$'-1$:"&/#$0&/3/$'*#$'*3,),0,'((4$0"#'6$

2#0'./#$&)$#?6(,0,3$&*$,+6(,0,3$%&>#*-+#-3$%.'*'-3##/<$

$

E1 2:#)%<F'<;'<G)>C)&:#)D*!=)
$

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

*#'/&-'2(#5$#'0"$('07/$/6#0,),0/Z$

$

NI T&2%($;-&7*7#$%$&'((*6((;*'+*5%-&7*-&*:+%(*>%-@$'(*2$>-'$.I**
GU(*;#>>+%'*(&)-&7*'3(*#&6$-%*2$>-'$.*$)@$&'$7(;*'3$'*,$&&-(*0$(*$&)*,%())-(*0$2*>%(@-+#;.B*
(&G+B()*$&)*%(2+::(&)*,9,N*%(K#-%(*'3$'*'3(B*>%-2(*'3(-%*7#$%$&'((;*$;*-6*'3(B*H(%(*3(.)*'+*'3(*
;$:(*2$>-'$.*;'$&)$%);*$;*>%-@$'(*5$&?;*+%*6-&$&2-$.*-&;'-'#'-+&;<H$!
8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)
$$

!"#*#$ ,/$ -&$ *#0&%-,3,&-$ 3"'3$ 3"#$ %&>#*-+#-35$ -&$+'33#*$"&:$:#(($ ,-3#-1#15$ 0'--&3$ '00.*'3#(4$6*,0#$

1#)'.(3$*,/7<$F,3"&.3$'00&.-3'2,(,345$'-1$/.2V#03$3&$-&$+'*7#3$1,/0,6(,-#5$ ,3$ ,/$1,)),0.(3$ 3&$/##$"&:$3"#$

6*,0,-%$:,(($,+6*&>#$.-1#*$3"#$:'30").($#4#$&)$3"#$JPJI<$F,3"&.3$+'*7#3$6*,0,-%5$ ,3$,/$-&3$0(#'*$"&:$

6*,>'3#$+'*7#3/$:,(($#+#*%#<$

%
JI T&2%($;-&7*>%-@$'(*2$>-'$.*$3($)*+6*,$&&-(*0$(*$&)*,%())-(*0$2*7#$%$&'((;I*

!*T&*$))-'-+&*'+*-&2%($;-&7*7#$%$&'((*>%-2-&71*H(*H-..*(&2+#%$7(*,$&&-(*0$(*$&)*,%())-(*0$2*'+*
>#%;#(*$))-'-+&$.*2%()-'C.+;;*>%+'(2'-+&*6%+:*>%-@$'(*-&;#%(%;*$&)*+'3(%*2$>-'$.*>%+@-)(%;I*U(*
$.;+*;#>>+%'*-&2%($;-&7*'3(*.(@(.*+6*>%-@$'(*2$>-'$.*$3($)*+6*,$&&-(*0$(*$&)*,%())-(*0$2V;*
7#$%$&'((;*5B*%(K#-%-&7*.$%7(%*)+H&*>$B:(&';*5B*5+%%+H(%;I*"+-&7*6+%H$%)1*H(*;#>>+%'*



! "#!

7%$)#$..B*-&2%($;-&7*'3(*.(@(.*+6*%(K#-%()*)+H&*>$B:(&'*;+*'3$'*$&B*:+%'7$7(;*-&;#%()*5B*
,$&&-(*0$(*+%*,%())-(*0$2*(@(&'#$..B*3$@(*$'*.($;'*$*'(&*>(%2(&'*)+H&*>$B:(&'<H$
8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)
$$

J'--,#$B'#$'-1$J*#11,#$B'0$:#*#$/3'3.3&*,(4$*#D.,*#1$3&$"&(1$+&*3%'%#/$:,3"$'3$(#'/3$QUS$1&:-$

6'4+#-3<$!"#$:'4$3"#$KLM/$%&3$'*&.-1$3",/$*#/3*,03,&-$:'/$3&$"'>#$6*,>'3#$+&*3%'%#$,-/.*'-0#$8gBC9$

&-$3"#$+&*3%'%#/<$F",(#$gBC$6*&>,1#/$6*&3#03,&-$3&$J'--,#$'-1$J*#11,#5$,3$1&#/$-&3$0"'-%#$3"#$)'03$

3"'3$+&*3%'%#/$:,3"$",%"$a!n/$'*#$+&*#$(,7#(4$3&$1#)'.(3<$!"#/#$1#)'.(3/$(#'1$3&$1#'1:#,%"3$0&/3/$3"'3$

6./"$3"#$>'(.#$&)$3"#$6*&6#*34$1&:-<$!&$(&:#*$3"#$+&*3%'%#$*,/75$^US$1&:-$6'4+#-3$,/$-&3$/.)),0,#-3<$

M-0&.*'%,-%$'11,3,&-'($0*#1,3A(&//$6*&3#03,&-$,/$-&3$'$2'1$,1#'$6#*$/#$'/$(&-%$'/$,3$,/$/3*.03.*#1$,-$'$

:'4$3"'3$1&#/$-&3$*#1.0#$3"#$&>#*'(($0'6,3'($,-$3"#$/4/3#+<$B&*3%'%#$,-/.*#*/5$24$3"#,*$>#*4$-'3.*#5$'*#$

/4/3#+,0'((4$*,/74<$J&*$#?'+6(#5$(#'1,-%$.6$3&$3"#$),-'-0,'($0*,/,/5$]hbU$2,((,&-$&)$gBC$"'1$2##-$:*,33#-$

:,3"$TUS$&)$3"#$,-/.*'-0#$6#*)&*+#1$24$V./3$b$0&+6'-,#/<$C-$QUU_$'(&-#5$3"#/#$0&+6'-,#/$(&/3$bUS$&)$

3"#,*$+'*7#3$>'(.#5$#))#03,>#(4$0'./,-%$3"#+$3&$/.))#*$'$0'6,3'($/"&*3)'((<$!"#$7#4$%&'($/"&.(1$2#$3&$

6*#>#-3$'$/4/3#+,0$*,/7$2.,(1.6$'-4:"#*#$,-$3"#$),-'-0,'($/#03&*5$:"#3"#*$6.2(,0$&*$6*,>'3#<$

$

N< W()#2-&7*2+&6+%:-&7*.+$&*.-:-';I*$
!T&*+%)(%*'+*6#%'3(%*;2$.(*5$2?*'3(*(&'(%>%-;(;V*;3$%(*+6*'3(*:+%'7$7(*:$%?('1*'3(*N):-&-;'%$'-+&*
%(2+::(&);*'3$'*S+&7%(;;*$..+H*'3(*'(:>+%$%B*-&2%($;(*-&*2+&6+%:-&7*.+$&*.-:-';*'3$'*H$;*
$>>%+@()*-&*XYYZ*'+*(A>-%(*$;*;23()#.()*+&*L2'+5(%*[1*XY[[*$&)*%(@(%'*'+*'3(*.-:-';*(;'$5.-;3()*
#&)(%*9\WNI*U(*H-..*H+%?*H-'3*S+&7%(;;*'+*)('(%:-&(*$>>%+>%-$'(*2+&6+%:-&7*.+$&*.-:-';*-&*'3(*
6#'#%(1*'$?-&7*-&'+*$22+#&'*2+;'C+6C.-@-&7*)-66(%(&2(;*$2%+;;*'3(*2+#&'%BIH$
8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)

$

F",(#$*#>#*3,-%$3&$'$(&'-$(,+,3$&)$]bQR5UUU$,/$'$-#0#//'*4$'03,&-5$,3$,/$24$-&$+#'-/$/.)),0,#-3<$!"#$

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

3"#$0&/3A&)A(,>,-%$1,))#*#-0#/$-'3,&-:,1#<$I$0&-)&*+,-%$(&'-$(,+,3$&)$]bQR5UUU$7##6/$3"#$%&>#*-+#-3$

),*+(4$#-3*#-0"#1$,-$3"#$V.+2&$/#%+#-3$&)$3"#$"&./,-%$+'*7#3<$J&*$3"#$6*,>'3#$/#03&*$3&$#+#*%#5$'-1$

'/$(&-%$'/$3"#$KLM/$'*#$G'(,>#H5$3"#*#$"'/$3&$2#$'$)&*+'($:'4$3&$#>#-3.'((4$0"&7#$3"#$(,)#$&.3$&)$3"#/#$

KLM/<$K*'1.'($(&'-$(,+,3$*#1.03,&-/$'(($3"#$:'4$1&:-$3&$;#*&$'-1$'00&*1,-%$3&$'$0(#'*$3,+#(,-#$:&.(1$

/##+$(,7#$'$/3*',%"3)&*:'*1$:'4$3&$1&$3",/<$

$

e< U-&)-&7*)+H&*,$&&-(*0$(*$&)*,%())-(*0$2V;*-&@(;':(&'*>+%'6+.-+I*$
G!"#$gLgI/$*#D.,*#$'$*#1.03,&-$,-$3",/$*,/7A3'7,-%$24$:,-1,-%$1&:-$3"#,*$,->#/3+#-3$6&*3)&(,&/$

'3$'-$'--.'($6'0#$&)$-&$(#//$3"'-$^U$6#*0#-3<H$

8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)
$

F",(#$:#$6*#)#*$'$+&*#$,++#1,'3#$0(&/,-%$&)$3"#$KLM/5$(#/3$3"#4$/3,(($0*&:1$&.3$3"#$6*,>'3#$/#03&*5$'-1$

)&*$3"#,*$6&*3)&(,&$3&$%&$,-3&$'-$\!NA(,7#$#-3,345$3"#$^US$*#1.03,&-$/"&.(1$2#$D.,3#$+'-'%#'2(#$%,>#-$

3"#$-&*+'($6'4A1&:-$*'3#$&)$3"#$+&*3%'%#$6&*3)&(,&/<$F#$'1>&0'3#$'$)'/3#*$6'41&:-$*'3#$,)$+'*7#3$

0&-1,3,&-/$6#*+,35$'-1$:#$'1>&0'3#$(#%,/('3,&-$3&$3"'3$#-1$/&$3"'3$).3.*#$'1+,-,/3*'3,&-/$0'--&3$

*#-#%#$&-$3",/$6('-<$$

$

$ $



! "$!

H1 2:#)@%IA'$)3'=='><)
$

!"#$*#6&*3$:*,3#/$3"'3Z$

GH(*;3+#.)*:$?(*;#%(*'3$'*$..*N:(%-2$&;*H3+*3$@(*'3(*2%()-'*3-;'+%B1*6-&$&2-$.*2$>$2-'B1*$&)*
)(;-%(*'+*+H&*$*3+:(*3$@(*'3(*+>>+%'#&-'B*'+*'$?(*'3$'*;'(>I*N'*'3(*;$:(*'-:(1*H(*;3+#.)*(&;#%(*
'3$'*'3(%(*$%(*$*%$&7(*+6*$66+%)$5.(*+>'-+&;*6+%*'3(*[YY*:-..-+&*N:(%-2$&;*H3+*%(&'1*H3('3(%*'3(B*
)+*;+*5B*23+-2(*+%*&(2(;;-'B<H$
8G\#)&*+,-%$I+#*,0'X/$P&./,-%$J,-'-0#$B'*7#3H5$I1+,-,/3*'3,&-$\#6&*3$3&$N&-%*#//<9$)

$

I/$&-#$6'3"$3&$3"#$'2&>#$%&'(5$3"#$*#6&*3$0'((/$)&*$'$*#)&*+#1$'-1$/3*#-%3"#-#1$J#1#*'($P&./,-%$

I1+,-,/3*'3,&-$8JPI95$:",0"$,-0(.1#/$8,9$'$0&++,3+#-3$3&$'))&*1'2(#$*#-3'($"&./,-%5$8,,9$+#'/.*#/$3&$

#-/.*#$3"'3$0'6,3'($,/$'>',('2(#$3&$0*#1,3:&*3"4$2&**&:#*/$,-$$..*0&++.-,3,#/5$,-0(.1,-%$*.*'($'*#'/5$
#0&-&+,0'((4$1,/3*#//#1$*#%,&-/5$'-1$(&:A,-0&+#$0&++.-,3,#/5$'-1$8,,,9$'$)(#?,2(#$'-1$3*'-/6'*#-3$

).-1,-%$/&.*0#$3&$/.66&*3$3'*%#3#1$'00#//$'-1$'))&*1'2,(,34$,-,3,'3,>#/<$$

$

I$*#'/&-'2(#$D.#/3,&-$3&$'/7$,/$:"4$"&./#"&(1/$3"'3$"'>#$3"#$G0*#1,3$",/3&*4$'-1$),-'-0,'($0'6'0,34H$

0'--&3$'00#//$3"#$+&*3%'%#$+'*7#3<$F"#*#$,/$3"#$+'*7#3$)',(.*#$3"'3$6*,>'3#$+'*7#3/$0'--&3$&6#*'3#$

"#*#$2.3$0'-$#(/#:"#*#E$

$

C/$,3$-&3$+,(1(4$:&**4,-%$3"'3$3"#$'1+,-,/3*'3,&-$/3,(($#+6"'/,;#/$'$*&(#$)&*$%&>#*-+#-3$'%#-0,#/$3&$

3'*%#3$0*#1,3:&*3"4$(&:$'-1$+&1#*'3#$,-0&+#$"&./#"&(1/5$,-$#))#035$3&$0&-3,-.#$3"#$GI+#*,0'-$1*#'+H$

&)$"&+#&:-#*/",6E$C3$,/$3'7#-$'/$'$%,>#-$3"'3$3"#/#$6*&%*'+/$'*#$/&0,'((4$&63,+'(<$!"#$#-&*+&./$

/.2/,1,#/$3"*&:-$'3$"&./,-%$A$3"#$+&*3%'%#$,-3#*#/3$*'3#$3'?$1#1.03,2,(,345$3"#$3'?$#?#+63,&-$&)$,+6(,0,3$

,-0&+#$)*&+$&:-#1$"&./,-%5$3"#$#?#+63,&-$)*&+$0'6,3'($%',-/$.6&-$/'(#$&)$'$"&./#5$'-1$3"#$/.2/,1,#/$

3&$J'--,#$'-1$J*#11,#$O$"'>#$-&3$/#*>#1$./$:#((<$B'-4$(&:A,-0&+#$"&./#"&(1/$#-1#1$.6$(&/,-%$3"#,*$

(,33(#$"&+#$#D.,34$'-1$'*#$(#)3$:,3"$(,33(#$2.3$'$*.,-#1$0*#1,3$",/3&*4<$I/$1&0.+#-3#1$,-$-.+#*&./$

#0&-&+,0$/3.1,#/5$+&/3$&)$3"#/#$6*&%*'+/$,->&(>#$3*'-/)#*/$&)$:#'(3"$3&$3"#$:#((A3&A1&$'-1$-&3$3&$3"#$

6&&*<$B&*#$%#-#*'((45$3"#*#$-##1/$3&$2#$/#*,&./$'-'(4/,/$'-1$1#2'3#$:"#3"#*$3",/$,/$3"#$2#/3$:'4$3&$

*#1,/3*,2.3#$:#'(3"$3&$"&./#"&(1/$,-$-##1<$

$

%
i< J"(%I&,-+-)$.#$-'+?)%$".((%@0#+)$$

$

!"#$I1+,-,/3*'3,&-$&))#*/$3"*##$6&//,2,(,3,#/5$'(($&)$:",0"$,->&(>#$#))&*3/$3&$'//.*#$"&./,-%$'))&*1'2,(,34$

)&*$(&:A$'-1$+&1#*'3#A,-0&+#$"&./#"&(1/$AA$'(2#,3$#?6(,0,35$&-A2.1%#35$'-1$6*,+'*,(4$3"#$1&+',-$&)$3"#$

J#1#*'($ P&./,-%$ I1+,-,/3*'3,&-$ 8JPI9<$ g.33,-%$ '/,1#$ 3"#$ '2&>#$ 1,/0.//,&-$ &-$ :"#3"#*$ 3",/$ ,/$ 3"#$

/&0,'((4$ &63,+'($ %&'(5$ *#3.*-,-%$ 3&$ 3"#$ 6'/3$ 3,%"3#*$ /3'-1'*1/$ &)$ 3"#$ JPI$ '-1$ +'7,-%$ '(($ &)$ 3"#/#$

6*&%*'+/$3*'-/6'*#-3$*#+&>#/$/&+#$&)$3"#$+'V&*$,//.#/$3"'3$'*&/#$:,3"$J'--,#$'-1$J*#11,#<$

$

N&-1,3,&-'($ &-$ '$ %&>#*-+#-3$ *&(#$ 3"*&.%"$ 3"#$ JPI5$ 3"#$ '1+,-,/3*'3,&-$ 6*#/#-3/$ 3"*##$ 6('-/Z$ 8,9$ '$

:"&((4$ 6*,>'3#$ /3*.03.*#@$ 8,,9$ '$ ('*%#(4$ 6*,>'3#$ /3*.03.*#5$ 2.3$ :,3"$ '-$ '%#-04$ 3"'3$ :&.(1$ 6*&>,1#$

%.'*'-3##/$ 3&$ -#:$B=L$'3$ 3,+#/$ &)$ %#-#*'($ '-1$ /#>#*#$ /3*#//$ ,-$ 3"#$B=L$+'*7#3/@$ &*$ 8,,,9$ '$ ('*%#(4$

6*,>'3#$ /3*.03.*#5$ :,3"$ '$ %&>#*-+#-3$ '%#-04$ 6*&>,1,-%$ G3',($ *,/7H$ &*$ 0'3'/3*&6",0$ ,-/.*'-0#$ ,-$ 3"#$

#>#-3$3"'3$'$6*,>'3#$%.'*'-3&*$1#)'.(3#1$&-$,3/$&2(,%'3,&-/<$$$I/$,/$0(#'*5$:#$2#(,#>#$3"'3$3"#$),*/3$,/$3"#$

'66*&6*,'3#$(&-%A3#*+$%&'(@$2.3$:#$2#(,#>#$3"'3$&.*$6('-$,/$'$/.6#*,&*$,-3#*,+$+#'-/$&)$%#33,-%$3"#*#<$$$

!"#$&3"#*$3:&$6('-/$&))#*#1$24$3"#$'1+,-,/3*'3,&-$'((&:$)&*$3"#$%&>#*-+#-3$3&$/(,1#$,-3&$3"#$+&*3%'%#$

+'*7#3$3"*&.%"$3"#$2'071&&*$'-1$*#+',-$6#*+'-#-3$),?3.*#/<$$

$

C-$&-#$&63,&-5$ 3"#$%&>#*-+#-3$0&+#/$,-$(,7#$3"#$a&-#$\'-%#*$8&*$/"&.(1$:#$/'4$Ga&'-$\'-%#*H9$'-1$

/'>#/$ 3"#$1'4$ ,-$'$ ),-'-0,'($0*,/,/<$ C3$ ,/$-&3$'346,0'($ )&*$%&>#*-+#-3$#-3,3,#/$3&$'03$'/$'$ (#-1#*$&)$ ('/3$

*#/&*35$2.35$3&$7##6$3"#$+&*3%'%#$/4/3#+$,-$0"#075$,3$/"&.(1$2#$3"#$0'/#$3"'3$:"'3#>#*$3"#$%&>#*-+#-3$

(#-1/$&.3$,-$'$0*,/,/$/"&.(1$2#$'3$#?&*2,3'-3$*'3#/<$C-$&3"#*$:&*1/5$,3$/"&.(1$*#'((4$2#$!PM$('/3$*#/&*3<$



! "%!

F"#*#$ 3&$ /#3$ 3"#$ 3"*#/"&(1$ )&*$ %&>#*-+#-3$ ,-3#*>#-3,&-$ ,/$ 1,)),0.(3$ '-1$ 1#3#*+,-,-%$ 3"#$ (#>#($ &)$

%.'*'-3##$ )##/$ 3"'3$ :,(($ '1#D.'3#(4$ 0&+6#-/'3#$ 3"#$ %&>#*-+#-3$ )&*$ 3"#$ 1#)'.(3$ *,/7$ &)$ +&*3%'%#/$

,//.#1$ 1.*,-%$ '$ 0*,/,/$ ,/$ #>#-$+&*#$ 1,)),0.(3<$ I(/&5$ ,/-X3$ 3",/$ 3"#$ ).-03,&-$ 3"'3$:#$ '(*#'14$ #?6#03$ 3"#$

J#1#*'($\#/#*>#$3&$6#*)&*+E$$

$

!"#$),-'($&63,&-$&))#*#1$24$3"#$'1+,-,/3*'3,&-$(&&7/$'$(,33(#$(,7#$:"'3$:#$0.**#-3(4$"'>#$,-$1,/%.,/#<$

F"#-$+&*3%'%#/$/3'*3$3&$1#)'.(35$6*,>'3#$+&*3%'%#$%.'*'-3&*/$3"'3$/&(1$6*&3#03,&-$:&.(1$'2/&*2$3"#$

),*/3$(&//#/<$C)$1#)'.(3/$0&-3,-.#$3&$+&.-35$'-1$6*,>'3#$%.'*'-3&*/$'*#$:,6#1$&.35$3"#$%&>#*-+#-3$:&.(1$

/3#6$,-$'-1$+'7#$3"#$B=L$"&(1#*/$:"&(#<$C-$3",/$6('-5$3"#$%&>#*-+#-3$'//.+#/$3"#$/&A0'((#1$3',($8&*$

#0&-&+,0$0'3'/3*&6"#9$*,/7<$While such a system brings back some market discipline and tries to address 
systemic risk, it nevertheless is a dangerous idea for four reasons.$
 
First, can we think of any instance in which the government does a good job in pricing credit risk, whether it 
is deposit insurance for banks or hurricane insurance in Florida? The answer is a resounding no. Even if they 
had the very best people working for them, setting the correct price would be virtually impossible. Without 
the interaction and competition amongst market participants and resulting information revelation, the prices 
of the tail risk will be wrong. And, eventually, moral hazard will rear its ugly head. The problem of pricing 
the risk accurately is only aggravated by the fact that this is tail risk. By its nature, tail risk only materializes 
rarely. Lack of data thus plagues the pricing process.  
 
Second, markets (and politicians) become impatient if they have to pay for tail risk insurance which (by its 
nature) may not materialize for many years. They will call for a reduction in catastrophic risk insurance fees, 
often at the very moment that more credit (tail) risk is taken on. This is what happened with FDIC insurance 
fees. Banks successfully lobbied to stop contributing to the fund during the quiet time. While its coffers 
appeared full at the time by standards of expected losses, the fund experienced a massive unexpected 
shortfall when the catastrophic risk materialized in 2008-2009.  
 
Third, if there is one thing the current financial crisis has taught us, regulators are always one step behind 
well-paid financiers. The crisis was the poster child for financiers’ coming up with clever ways of pushing 
risk out into the tails and avoiding capital requirements. It doesn’t take much imagination to see how 
mortgage financiers will do the same here, given that they in effect control the quantity of tail risk borne by 
the government. 
 
Fourth, if private mortgage insurers suffer first losses, and an event occurs that triggers a government payout, 
then by construction all the private mortgage insurers go bust. Next, the government takes over the mortgage 
market, crowding out private markets from then on. There is a certain “been there, done that” feel to this 
plan. And we will be back to solving the “genie in the bottle” problem that we face right now!  
$
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