
Engineering Optical Antenna for Efficient Local Field

Enhancement

Tae Joon Seok

Electrical Engineering and Computer Sciences
University of California at Berkeley

Technical Report No. UCB/EECS-2013-190

http://www.eecs.berkeley.edu/Pubs/TechRpts/2013/EECS-2013-190.html

December 1, 2013



Copyright © 2013, by the author(s).
All rights reserved.

 
Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. To copy otherwise, to
republish, to post on servers or to redistribute to lists, requires prior specific
permission.



! !

!

"#$%#&&'%#$!()*%+,-!.#*&##,!/0'!"//%+%&#*!10+,-!2%&-3!"#4,#+&5&#*!
!
!
67!
!

8,&!900#!:&0;!
!
!
!

.!3%<<&'*,*%0#!<=65%**&3!%#!),'*%,-!<,*%</,+*%0#!0/!*4&!
!

'&>=%'&5&#*<!/0'!*4&!3&$'&&!0/!
!

?0+*0'!0/!@4%-0<0)47!
!
%#!
!

"#$%#&&'%#$!A!"-&+*'%+,-!"#$%#&&'%#$!,#3!B05)=*&'!:+%&#+&<!
!

%#!*4&!
!

C',3=,*&!?%D%<%0#!
!

0/!*4&!
!

E#%D&'<%*7!0/!B,-%/0'#%,F!G&';&-&7!
!
!
!
!
!

B055%**&&!%#!+4,'$&H!
!

@'0/&<<0'!I%#$!BJ!K=!
@'0/&<<0'!"-%!L,6-0#0D%*+4!
@'0/&<<0'!1=;&!@J!1&&!

!
!
!

2,--!MNOM!
! !



! !

!

!

!

84&!3%<<&'*,*%0#!0/!8,&!900#!:&0;F!*%*-&3!"#$%#&&'%#$!()*%+,-!.#*&##,!/0'!"//%+%&#*!
10+,-!2%&-3!"#4,#+&5&#*F!
!%<!,))'0D&3H!
!
!
!
!
!
!
!
!
!
B4,%'! PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP! ! ?,*&! PPPPPPPPPPPPPPPPPPPPPPP!
!
!
! PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP! ! ?,*&! PPPPPPPPPPPPPPPPPPPPPPP!
!
!
! PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP! ! ?,*&! PPPPPPPPPPPPPPPPPPPPPPP!
!
!
!
!
!
!
!
!
!
!
!

E#%D&'<%*7!0/!B,-%/0'#%,F!G&';&-&7! !



! !

!

!

!

!

!

!

!

!

"#$%#&&'%#$!()*%+,-!.#*&##,!/0'!"//%+%&#*!10+,-!2%&-3!"#4,#+&5&#*!

!

!

B0)7'%$4*!Q!MNOM!

67!

8,&!900#!:&0;!



!

! !O!

.6<*',+*!

"#$%#&&'%#$!()*%+,-!.#*&##,!/0'!"//%+%&#*!10+,-!2%&-3!"#4,#+&5&#*!

67!

8,&!900#!:&0;!

?0+*0'!0/!@4%-0<0)47!%#!"#$%#&&'%#$!A!"-&+*'%+,-!"#$%#&&'%#$!,#3!B05)=*&'!:+%&#+&<!

E#%D&'<%*7!0/!B,-%/0'#%,F!G&';&-&7!

@'0/&<<0'!I%#$!BJ!K=F!B4,%'!

!

()*%+,-! ,#*&##,<!4,D&!6&&#!R%3&-7!=<&3! /0'! D,'%&*7! 0/! ,))-%+,*%0#<! <=+4! ,<!
<&#<%*%D&! )40*03&*&+*%0#F! &//%+%&#*! -%$4*! &5%<<%0#F! 4%$4S'&<0-=*%0#! %5,$%#$F! 4&,*S
,<<%<*&3! 5,$#&*%+! '&+0'3%#$F! ,#3! <='/,+&S&#4,#+&3! T,5,#! <)&+*'0<+0)7! U:"T:V!
6&+,=<&! *4&7! +,#! +,)*='&! ,#3! /0+=<!)'0),$,*%#$! &-&+*'05,$#&*%+! &#&'$7! %#*0! <=6S
3%//',+*%0#S-%5%*&3!,'&,<!,#3!D%+&!D&'<,J!W0R&D&'F!R%3&<)'&,3!,))-%+,*%0#!0/!0)*%+,-!
,#*&##,<!4,<!6&&#!-%5%*&3!3=&!*0!-,+;!0/!,))'0)'%,*&!5&*403<!/0'!=#%/0'5!,#3!-,'$&!
,'&,!/,6'%+,*%0#!0/!,#*&##,<F!,<!R&--!,<!3%//%+=-*7!%#!,+4%&D%#$!,#!&//%+%&#*!3&<%$#!R%*4!
<5,--!503&!D0-=5&!U$,)!<),+%#$!X!ON#5VJ!

Y#! *4%<!3%<<&'*,*%0#F!R&! *4&0'&*%+,--7!3&'%D&3! *4&! -0+,-! /%&-3!&#4,#+&5&#*!0/!
*4&!0)*%+,-! ,#*&##,!,#3! /0=#3! *4,*!0)*%5%Z&3! ',3%,*%0#!,#3! <5,--! $,)! <),+%#$!,'&!
'&>=%'&3! /0'! 5,[%5=5! /%&-3! &#4,#+&5&#*! 0/! *4&! ,#*&##,J! 80! ,33'&<<! *4&<&!
),',5&*&'<F! R&! &[)&'%5&#*,--7! 3&50#<*',*&3! *4'&&! 3%//&'&#*! 3&<%$#<! 0/! 0)*%+,-!
,#*&##,<J!

2%'<*F!R&!'&)0'*!0#!,))-7%#$!,!3%)0-&!,#*&##,!0#!,!$'0=#3!)-,#&!/0'!',3%,*%0#!
&#$%#&&'%#$J! 84&! 3%)0-&! ,#*&##,! 3&<%$#! +,#! ,+4%&D&! *4&! 0)*%5=5! ',3%,*%0#!
+0#3%*%0#!67!*=#%#$!*4&!<),+&'!*4%+;#&<<!6&*R&&#!*4&!,#*&##,!,'',7!,#3!*4&!$'0=#3!
)-,#&\!40R&D&'F!'&3=+%#$!*4&!$,)!<),+%#$!6&-0R!ON!#5!%<!+4,--&#$%#$!%/!=<%#$!*7)%+,-!
#,#0/,6'%+,*%0#! *&+4#%>=&<! <=+4! ,<! &S6&,5! -%*40$',)47! ,#3! /0+=<&3! %0#! 6&,5!
5%--%#$J!

:&+0#3-7F! R&! '&)0'*! 0#! =<%#$! ,! ),*+4! ,#*&##,! 0#! $'0=#3! )-,#&! /0'! *4&!
=#%/0'5!<=6S]!#5!$,)!<),+%#$J!84&!),*+4!,#*&##,!3&<%$#!+,#!6&!&,<%-7!%5)-&5&#*&3!
R%*4! &[*'&5&-7! <5,--! $,)<\! 40R&D&'F! *4&! )00'! ',3%,*%0#! &//%+%&#+7! 0/! *4&! ),*+4!
,#*&##,!R%*4!,!#,#05&*&'S<+,-&!$,)!3&$',3&<!*4&!)&'/0'5,#+&!0/!*4&!,#*&##,J!

2%#,--7F! R&! )'&<&#*! ,! #0D&-! 0)*%+,-! ,#*&##,! 3&<%$#^*4&! ,'+4S3%)0-&!
,#*&##,^R4%+4! 4,<! 0)*%5,-! ',3%,*%0#! &//%+%&#+7! ,#3! <5,--! $,)! <),+%#$! U]! #5V!
/,6'%+,*&3! 67! BI(:S+05),*%6-&! 3&&)SE_! <),+&'! -%*40$',)47J! 84%<! ,#*&##,! 3&<%$#!
,+4%&D&<!,!<*'0#$!:"T:!<%$#,-!R%*4!,#!&#4,#+&5&#*!/,+*0'!&[+&&3%#$!ON`!+05),'&3!
*0!*4&!,'+4S3%)0-&!,#*&##,!,'',7\!*4%<!%<!*R0!0'3&'<!0/!5,$#%*=3&!<*'0#$&'!*4,#!*4,*!



!

! !M!

06*,%#&3!/'05!*4&!<*,#3,'3!3%)0-&!,#*&##,!,'',7!/,6'%+,*&3!67!&S6&,5!-%*40$',)47J!
G&+,=<&! *4&! ,#*&##,! $,)! <),+%#$^,! ! +'%*%+,-! 3%5&#<%0#! 0/! *4&! ,#*&##,^+,#! 6&!
3&/%#&3!67!3&&)SE_!-%*40$',)47F!&//%+%&#*!0)*%+,-!,#*&##,!,'',7<!R%*4!<=6SON!#5!$,)!
+,#!6&!5,<<S)'03=+&3!=<%#$!+=''&#*!BI(:!*&+4#0-0$7J!

!



!

! !%!

!

!

!

!

!

!

!

!

!

!

!

80!57!R%/&F!9=#$!WR,!

! !



!

! !%%!

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

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

/.,+&'(&0.123%,&---------------------------------------------------------------------------------------------------------------------------&.4!

567*'8$%91:%*+,&----------------------------------------------------------------------------------------------------------------&4..!

);"<+%3&=&>*+3'926+.'*&----------------------------------------------------------------------------------------------------------&=!

);"<+%3&?&/.1;+@A"++%3&>*+%3"6+.'*&#B&A%+"$&C"*'<"3+.6$%,&-------------------------------------&D!
?-=&A"+%3."$&E3'<%3+.%,&'(&A%+"$,&"+&F<+.6"$&03%G2%*6.%,&---------------------------------------------------&D!
MJOJO!?'=3&S:055&'/&-3!I03&-!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a!
MJOJM!10'&#*ZS?'=3&!I03&-!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!]!

?-?&H23("6%&E$",:'*&-------------------------------------------------------------------------------------------------------------------------&I!
MJMJO!:='/,+&!@-,<50#!@0-,'%*0#!,*!@-,#,'!Y#*&'/,+&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!b!
MJMJM!10+,-%Z&3!:='/,+&!@-,<50#!T&<0#,#+&!0/!:)4&'%+,-!@,'*%+-&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!c!
MJd!Y#*&',+*%0#!6&*R&&#!1%$4*!,#3!I&*,-!e,#0),'*%+-&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!OM!

);"<+%3&J&5*+%**"&02*9":%*+"$,&----------------------------------------------------------------------------------&=K!
J-=&F4%34.%8,&'(&5*+%**"&------------------------------------------------------------------------------------------------------------&=K!
dJOJO!.#*&##,!T,3%,*%0#!,#3!T&*,'3,*%0#!"//&+*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!Of!
dJOJM!B,*&$0'%&<!0/!.#*&##,<!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!Ob!

J-?&5*+%**"&E%3('3:"*6%&E"3":%+%3,&------------------------------------------------------------------------------------&?L!
dJMJO!T,3%,*%0#!@,**&'#!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!MN!
dJMJM!?%'&+*%D%*7!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!MO!
dJMJd!Y#)=*!Y5)&3,#+&F!T,3%,*%0#!T&<%<*,#+&!,#3!T,3%,*%0#!"//%+%&#+7!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!MM!
dJMJa!.#*&##,!"//&+*%D&!.)&'*='&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!Md!

J-J&MG2.4"$%*+&).362.+&A'9%$&('3&5*+%**"&------------------------------------------------------------------------------&?N!
dJdJO!B%'+=%*!I03&-!/0'!8',#<5%**%#$!.#*&##,!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!M]!
dJdJM!B%'+=%*!I03&-!/0'!T&+&%D%#$!.#*&##,!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!Mf!

);"<+%3&D&F<+.6"$&5*+%**",&"*9&0.%$9&M*;"*6%:%*+&-----------------------------------------------&JL!
D-=&)'2<$.*1&"*9&0'62,.*1&/.1;+&#B&F<+.6"$&5*+%**"&---------------------------------------------------------&JL!
aJOJO!B0=)-&3SI03&!84&0'7!/0'!.#*&##,!,#3!"//&+*%D&!B'0<<!:&+*%0#<!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!dN!
aJOJM!1%$4*!20+=<%#$!6&70#3!?%//',+*%0#!1%5%*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!dd!

D-?&M*;"*6%9&H<'*+"*%'2,&M:.,,.'*&#B&F<+.6"$&5*+%**"&------------------------------------------------&JD!
aJMJO!:)0#*,#&0=<!"5%<<%0#!%#!2'&&!:),+&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!da!
aJMJM!:)0#*,#&0=<!"5%<<%0#!%#!,!B,D%*7H!@='+&--!"//&+*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!d]!

D-J&0.%$9&M*;"*6%:%*+&'(&F<+.6"$&5*+%**"&----------------------------------------------------------------------------&JK!
aJdJO!2%&-3!"#4,#+&5&#*!?&'%D,*%0#!/'05!B0=)-&3SI03&!84&0'7!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!df!
aJdJM!2%&-3!"#4,#+&5&#*!?&'%D,*%0#!/'05!B%'+=%*!I03&-!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!db!
aJdJd!B0#3%*%0#<!/0'!I,[%5=5!2%&-3!"#4,#+&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!dc!

D-D&5<<$.6"+.'*,&"*9&);"$$%*1%,&'(&F<+.6"$&5*+%**",&--------------------------------------------------------&JO!

);"<+%3&N&F<+.6"$&P.<'$%&5*+%**"&'*&Q3'2*9&E$"*%&------------------------------------------------&DI!
N-=&R"9."+.'*&M*1.*%%3.*1&S,.*1&Q3'2*9&E$"*%&-------------------------------------------------------------------&DI!
N-?&C2:%3.6"$&H.:2$"+.'*&'(&P.<'$%&5*+%**"&'*&Q3'2*9&E$"*%&--------------------------------------&NL!
N-J&0"#3.6"+.'*&'(&P.<'$%&5*+%**"&'*&Q3'2*9&E$"*%&----------------------------------------------------------&NJ!



!

! !%%%!

N-D&MT<%3.:%*+"$&A%",23%:%*+&------------------------------------------------------------------------------------------------&ND!
]JaJO!T&/-&+*,#+&!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!]a!
]JaJM!"[*',+*%0#!0/!g=,-%*7!2,+*0'<!/'05!T&/-&+*,#+&!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!]]!
]JaJd!:"T:!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!]`!

N-N&H2::"3B&------------------------------------------------------------------------------------------------------------------------------------&KL!

);"<+%3&K&F<.+6"$&E"+6;&5*+%**"&------------------------------------------------------------------------------------&K?!
K-=&F<+.6"$&E"+6;&5*+%**"&('3&S*.('3:&H2#@N&*:&Q"<&H<"6.*1&---------------------------------------&K?!
K-?&C2:%3.6"$&H.:2$"+.'*&'(&E"+6;&5*+%**"&--------------------------------------------------------------------------&KJ!
K-J&0"#3.6"+.'*&'(&E"+6;&5*+%**"&----------------------------------------------------------------------------------------------&KN!
K-D&MT<%3.:%*+"$&A%",23%:%*+&------------------------------------------------------------------------------------------------&KK!
fJaJO!T&/-&+*,#+&!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ff!
fJaJM!:"T:!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!f`!

K-N&F<+.6"$&E"+6;&5*+%**"&('3&)'$'3.:%+3.6&U.'6;%:.6"$&H%*,'3&-----------------------------------&IL!
fJ]JO!e,#0),'*%+-&<!/0'!G%0+4&5%+,-!:&#<%#$!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!bN!
fJ]JM!:%5=-,*%0#!0/!@,*+4!.#*&##,!/0'!()*%5%Z&3!1%$4*!B0=)-%#$!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!bM!
fJ]Jd!2,6'%+,*%0#!,#3!"[)&'%5&#*,-!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!bd!

K-K&H2::"3B&------------------------------------------------------------------------------------------------------------------------------------&ID!

);"<+%3&I&F<+.6"$&536;@P.<'$%&5*+%**"&------------------------------------------------------------------------&IK!
I-=&536;@P.<'$%&5*+%**"&+'&F4%36':%&!3"9%@'((&#%+8%%*&R"9."+.'*&M((.6.%*6B&"*9&

H:"$$&Q"<&H<"6.*1&---------------------------------------------------------------------------------------------------------------------------&IK!
I-?&C2:%3.6"$&H.:2$"+.'*&'(&536;@P.<'$%&5*+%**"&-------------------------------------------------------------&IV!
I-J&0"#3.6"+.'*&'(&536;@P.<'$%&5*+%**"&---------------------------------------------------------------------------------&VL!
I-D&MT<%3.:%*+"$&A%",23%:%*+&------------------------------------------------------------------------------------------------&VJ!
bJaJO!T&/-&+*,#+&!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ d!
bJaJM!:"T:!I&,<='&5&#*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ a!
bJaJd!"//&+*!0/!.'+4!@0<%*%0#!0#!.'+4S?%)0-&!.#*&##,!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ f!

I-N&H2::"3B&------------------------------------------------------------------------------------------------------------------------------------&VI!

);"<+%3&V&)'*6$2,.'*&-----------------------------------------------------------------------------------------------------------&VV!

R%(%3%*6%,&-------------------------------------------------------------------------------------------------------------------------------&O=!
!

!

! !



!

! !%D!

$,+!&'(&(,-./%+&

0.123%&?-=W&P.%$%6+3.6&6'*,+"*+&'(&1'$9&(3':&P329%&A'9%$&-----------------------------------------&N!

0.123%&?-?W&P.%$%6+3.6&6'*,+"*+&'(&1'$9&(3':&/'3%*+X@P329%&A'9%$&------------------------&K!

0.123%&?-JW&H23("6%&<$",:'*&<'$"3.+'*&-----------------------------------------------------------------------------&I!

0.123%&?-DW&/'6"$.X%9&,23("6%&<$",:'*&'(&,<;%3.6"$&<"3+.6$%&----------------------------------&=L!

0.123%&?-NW&H6"++%3.*1&'(&$.1;+&#B&"&:%+"$&*"*'<"3+.6$%&--------------------------------------------&=J!

0.123%&J-=W&R%+"39"+.'*&%((%6+&.*&$''<&"*+%**"&-----------------------------------------------------------&=I!

0.123%&J-?W&F:*.9.3%6+.'*"$&"*9&9.3%6+.'*"$&"*+%**",&-------------------------------------------&=V!

0.123%&J-JW&R%,'*"*+&"*9&#3'"9#"*9&"*+%**",&---------------------------------------------------------&=O!

0.123%&J-DW&MT":<$%,&'(&3"9."+.'*&<"++%3*&<'$"3&<$'+,&---------------------------------------------&?=!

0.123%&J-NW&!3"*,:.++.*1&"*9&3%6%.4.*1&"*+%**",&-----------------------------------------------------&?D!

0.123%&J-KW&MG2.4"$%*+&6.362.+&('3&+3"*,:.++.*1&"*+%**"&-----------------------------------------&?N!

0.123%&J-IW&MG2.4"$%*+&3%<3%,%*+"+.'*&('3&+3"*,:.++.*1&"*9&3%6%.4.*1&"*+%**",

&-----------------------------------------------------------------------------------------------------------------------------------------------------&?I!

0.123%&J-VW&5<<3'T.:"+%&%G2.4"$%*+&6.362.+&('3&+3"*,:.++.*1&"*9&3%6%.4.*1&

"*+%**",&----------------------------------------------------------------------------------------------------------------------------------&?I!

0.123%&J-OW&MG2.4"$%*+&6.362.+&('3&3%6%.4.*1&"*+%**"&------------------------------------------------&?V!

0.123%&D-=W&MG2.4"$%*+&6.362.+&"*9&,6;%:"+.6&'(&'<+.6"$&"*+%**"&('3&6'2<$%9@

:'9%&+;%'3B&---------------------------------------------------------------------------------------------------------------------------&J=!

0.123%&D-?W&/.1;+&('62,.*1&'(&'<+.6"$&"*+%**"&'*&3%,'*"*6%&-----------------------------------&JJ!

0.123%&D-JW&!8'&$%4%$&,B,+%:&.*&(3%%&,<"6%&"*9&"&6"4.+B&------------------------------------------&JD!

0.123%&D-DW&).362.+&:'9%$&('3&'<+.6"$&"*+%**"&.*&3%6%.4.*1&:'9%&-------------------------&JV!

0.123%&D-NW&E;'+'9%+%6+'3&2,.*1&'<+.6"$&"*+%**"&-------------------------------------------------------&DL!

0.123%&D-KW&Y.1;&3%,'$2+.'*&#.'@.:"1.*1&8.+;&'<+.6"$&"*+%**"&-----------------------------&D=!

0.123%&D-IW&Y%"+@",,.,+%9&:"1*%+.6&3%6'39.*1&8.+;&'<+.6"$&"*+%**"&------------------&D?!

0.123%&D-VW&H.*1$%@:'$%62$%&($2'3%,6%*6%&9%+%6+.'*&2,.*1&'<+.6"$&"*+%**"&------&DJ!

0.123%&D-OW&H23("6%@%*;"*6%9&R":"*&,6"++%3.*1&9%+%6+.'*&2,.*1&'<+.6"$&

"*+%**"&------------------------------------------------------------------------------------------------------------------------------------&DD!

0.123%&D-=LW&HMA&.:"1%,&'(&'<+.6"$&"*+%**",&("#3.6"+%9&#B&*"*'@("#3.6"+.'*&

+%6;*'$'1.%,&---------------------------------------------------------------------------------------------------------------------------&DN!

0.123%&N-=W&H.:2$"+.'*&'(&1'$9&9.<'$%&"*+%**"&'*&1$",,&,2#,+3"+%&-----------------------&DV!



!

! !D!

0.123%&N-?W&P.<'$%&"*+%**"&'*&13'2*9&<$"*%&---------------------------------------------------------------&DO!

0.123%&N-JW&H.:2$"+.'*&'(&9.<'$%&"*+%**"&'*&13'2*9&<$"*%&------------------------------------&NL!

0.123%&N-DW&C2:%3.6"$&6"$62$"+.'*&'(&G2"$.+B&("6+'3,&"*9&(.%$9&.*+%*,.+B&

%*;"*6%:%*+&--------------------------------------------------------------------------------------------------------------------------&N=!

0.123%&N-NW&M((%6+.4%&:'9%&4'$2:%&,.:2$"+.'*,&'(&.*(.*.+%&"*+%**"&"33"B,&",&"&

(2*6+.'*&'(&9.%$%6+3.6&,<"6%3&+;.67*%,,&-------------------------------------------------------------------------&NJ!

0.123%&N-KW&)':<"3.,'*&'(&+;%&1'$9&,:''+;*%,,&('3&+.+"*.2:&4%3,2,&

1%3:"*.2:&"9;%,.'*&$"B%3,&---------------------------------------------------------------------------------------------&NJ!

0.123%&N-IW&HMA&.:"1%&'(&("#3.6"+%9&9.<'$%&"*+%**"&"33"B&-------------------------------------&ND!

0.123%&N-VW&R%($%6+"*6%&,<%6+3"&'(&9.<'$%&"*+%**"&"33"B,&('3&4"3.'2,&9.%$%6+3.6&

ZH.F?[&,<"6%3&+;.67*%,,%,&---------------------------------------------------------------------------------------------------&NN!

0.123%&N-OW&)':<"3.,'*&'(&+;%&1'$9&,:''+;*%,,&('3&+.+"*.2:&4%3,2,&

1%3:"*.2:&"9;%,.'*&$"B%3,&---------------------------------------------------------------------------------------------&NV!

0.123%&N-=LW&HMRH&:%",23%:%*+&(3':&9.<'$%&"*+%**"&"33"B,&-------------------------------&NO!

0.123%&N-==W&A%",23%9&HMRH&%*;"*6%:%*+&("6+'3&'(&9.<'$%&"*+%**"&"33"B,&----&KL!

0.123%&N-=?W&)':<"3.,'*&#%+8%%*&3%($%6+"*6%&"*9&HMRH&%*;"*6%:%*+&------------&K=!

0.123%&K-=W&H6;%:"+.6&'(&'<+.6"$&<"+6;&"*+%**"&----------------------------------------------------------&KJ!

0.123%&K-?W&H.:2$"+.'*&'(&<"+6;&"*+%**"&-----------------------------------------------------------------------&KD!

0.123%&K-JW&HMA&.:"1%&'(&("#3.6"+%9&<"+6;&"*+%**"&"33"B&--------------------------------------&KN!

0.123%&K-DW&R%($%6+"*6%&:%",23%:%*+&'(&<"+6;&"*+%**"&"33"B,&---------------------------&KK!

0.123%&K-NW&)':<"3.,'*&'(&3%($%6+"*6%&,<%6+3"&:%",23%9&(3':&=&"*9&N&*:&1"<&

<"+6;&"*+%**"&"33"B,&-----------------------------------------------------------------------------------------------------------&KI!

0.123%&K-KW&HMRH&:%",23%:%*+&(3':&<"+6;&"*+%**"&"33"B,&-----------------------------------&KV!

0.123%&K-IW&A%",23%9&HMRH&.*+%*,.+B&",&"&(2*6+.'*&'(&"*+%**"&3%,'*"*6%&--------&IL!

0.123%&K-VW&H6;%:"+.6&'(&:%+"$&*"*'<"3+.6$%,&-------------------------------------------------------------&I=!

0.123%&K-OW&H6;%:"+.6&"*9&3%($%6+"*6%&,.:2$"+.'*&'(&<"+6;&"*+%**"&"+&4.,.#$%&

(3%G2%*6.%,&-----------------------------------------------------------------------------------------------------------------------------&I?!

0.123%&K-=LW&F<+.6"$&<"+6;&"*+%**"&"33"B&('3&6'$'3.:%+3.6&,%*,.*1&--------------------&IJ!

0.123%&I-=W&H6;%:"+.6&'(&'<+.6"$&"36;@9.<'$%&"*+%**"&----------------------------------------------&II!

0.123%&I-?W&C2:%3.6"$&,.:2$"+.'*&'(&1'$9&"36;@9.<'$%&"*+%**"&"33"B&----------------&IO!

0.123%&I-JW&C2:%3.6"$&,.:2$"+.'*&'(&"36;@9.<'$%&"*+%**"&"33"B&8.+;&"36;&

;%.1;+&4"3."+.'*,&-------------------------------------------------------------------------------------------------------------------&IO!

0.123%&I-DW&0"#3.6"+.'*&<3'6%,,&,+%<,&('3&"36;@9.<'$%&"*+%**"&"33"B&----------------&VL!



!

! !D%!

0.123%&I-NW&HMA&.:"1%,&'(&("#3.6"+%9&*"*'@(.*,&8.+;&"*9&8.+;'2+&+;%&<',+@%+6;&

6$%"*.*1&,+%<-&--------------------------------------------------------------------------------------------------------------------------&V?!

0.123%&I-KW&HMA&.:"1%,&'(&("#3.6"+%9&"36;@9.<'$%&"*+%**"&"33"B,-&---------------------&VJ!

0.123%&I-IW&R%($%6+"*6%&:%",23%9&(3':&"36;@9.<'$%&"*+%**"&"33"B,-&----------------&VJ!

0.123%&I-VW&HMRH&,<%6+3"&:%",23%9&(3':&"36;@9.<'$%&"*+%**"&"33"B,-&--------------&VD!

0.123%&I-OW&HMRH&6':<"3.,'*&8.+;&9.((%3%*+&%T6.+"+.'*&<'$"3.X"+.'*-&-----------------&VN!

0.123%&I-=LW&M((%6+&'(&"36;&<',.+.'*&4"3."+.'*,&'*&"36;@9.<'$%&"*+%**"-&------------&VK!

0.123%&V-=W&H6;%:"+.6,&'(&'<+.6"$&"*+%**"&9%,.1*,-&---------------------------------------------------&VO!

0.123%&V-?W&)':<"3.,'*&'(&:%",23%9&HMRH&,.1*"$,&"*9&6"$62$"+%9&%*;"*6%:%*+&

("6+'3,&(3':&9.<'$%&"*+%**"\&<"+6;&"*+%**"\&"*9&"36;@9.<'$%&"*+%**"-&------------&OL!
!

! !



!

! !D%%!

")0*'1$%2-3%*!+&

Y! R0=-3! -%;&! *0! *4,#;!57! ,3D%<0'F! @'0/&<<0'! I%#$! BJ!K=F! /0'! 4%<! +0#*%#=,-!
5&#*0'<4%)!,#3!&#+0=',$&5&#*!3='%#$!*4&!),<*!7&,'<J!Y!,5!4&,'*%-7!$',*&/=-!*0!4%5!
/0'!$%D%#$!5&! *4&!+4,#+&! *0!6&!),'*!0/! *4&! %#*&$',*&3!)40*0#%+<! -,60',*0'7! UY@1VJ! Y!
R0=-3! ,-<0! -%;&! *0! *4,#;! @'0/J! 8='&! hJ! C=<*,/<0#F! @'0/J! 1=;&! @J! 1&&F! ,#3! @'0/J! "-%!
L,6-0#0D%*+4!/0'!<&'D%#$!0#!*4&!+055%**&&!%#!57!>=,-%/7%#$!&[,5!,#3!'&D%&R%#$!*4%<!
3%<<&'*,*%0#J!!

!

Y! R,#*! *0! *4,#;! 57! +=''&#*! ,#3! /0'5&'! -,65,*&<! ,*! %#*&$',*&3! )40*0#%+<!
-,60',*0'7!/0'!*4&%'!4&-)/=-!3%<+=<<%0#<!,#3!<=$$&<*%0#<J!"<)&+%,--7F! Y!R0=-3! -%;&!*0!
*4,#;!?'J! .',<4! 9,5<4%3%! /0'! 6&%#$! ,! $003! +0--&,$=&F! ,! ;%#3!5&#*0'F! ,#3! ,!R,'5!
/'%&#3J! Y! ,-<0!R,#*! *0! *4,#;!@'0/J!h70=#$<%;!L=F!?'J!I7=#$Sh%!h%5F!?'J!"'R%#!1,=F!
@'0/J! .,'0#! (4*,F! ?'J! :*&D&#! e&,-&F! ?'J! I%#$S+4=#! U9,<0#V! 8%&#F! ?'J! 9=<*%#! _,--&7F!
W<,#S7%#! U80#7V!W<=F!?'J! .5%*! 1,;4,#%F! ?'J! 904#!K7'R,<F!?'J! 9&//&'7! B40=F! h,'&#!
C'=**&'F!.#*40#7!L&4F!:4,0!e%#$!@&%F!I%+4,&-!"$$-&<*0#F!.-&[!C'%#&F!T7,#!C0%#$F!?'J!
e%&-<!g=,+;F!?'J!G7=#$SR00;!L00F!,#3!:,#$!L00#!W,#!/0'!*4&%'!4&-)!,#3!<=))0'*J!Y!
R0=-3!,-<0!-%;&!*0!*4,#;!@'0/J!9&//'&7!G0;0'F!@'0/J!.-%!9,D&7F!@'0/J!W7=+;!B400F!@'0/J!
I%#!W7=#$!1&&F!?'J!@J!9,5&<!:+4=+;F!?'J!:*&/,#0!B,6'%#%F!?'J!.3,5!IJ!:+4R,'*Z6&'$F!
?'J! :+0**!?4=&7F!?'J!K%-6='!.J! 1,5F!?'J! :=#!B40%F!I,[R&--! i4,#$! /0'! *4&%'! 4&-)/=-!
+0--,60',*%0#<F! ,#3! *4&! EB! G&';&-&7! I,'D&-! #,#0-,6! ,#3! G&';&-&7! :&#<0'! ,#3!
.+*=,*0'! B&#*&'! UG:.BV! <*,//<! /0'! *4&%'! 4&-)! ,#3! <=))0'*J! 2%#,--7F! Y! R,#*! *0!
,+;#0R-&3$&! *4&! &#*%'&! 0)*0&-&+*'0#%+! $'0=)! ,*!G&';&-&7!""B:F! <)&+%/%+,--7F!T0$&'!
B4&#F!2',#;!T,0F!?'J!B4'%<!B4,<&F!K%-<0#!h0F!9,5&<!2&'',',F!G%--7!e$F!K&%j%,#!L,#$F!
8%,#60!:=#F!_,3%5!h,',$03<;7F!84,%!8',#F!?&D,#$!@,'&;4F!e%;4%-!h=5,'F!?'J!I,**&0!
:*,//,'0#%F!?'J!:,),#!.$,'R,-F!,#3!?'J!(R&#!I%--&'J!

Y!R0=-3! -%;&! *0! *4,#;!:,5<=#$!:+40-,'<4%)F!?.T@.!:"T:!@'0$',5! /0'! *4&%'!
$&#&'0=<!/=#3%#$J!Y!R0=-3!#&D&'!4,D&!,+4%&D&3!57!3&$'&&!R%*40=*!*4&%'!<=))0'*J!!

Y!,-<0!R,#*!*0!*4,#;!57!),'&#*<F!57!<%<*&'F!,#3!%#S-,R<!/0'!*4&%'!&D&'-,<*%#$!
<=))0'*J!!2%#,--7F!Y!R0=-3!-%;&!*0!*4,#;!57!R%/&F!9=#$!WR,F!/0'!4&'!-0D&!,#3!<=))0'*J!Y!
+0=-3!/%#%<4!*4%<!-0#$!j0='#&7!<%#+&!<4&!4,<!6&&#!<*,#3%#$!R%*4!5&J!



!

! !O!

)4"5!%/&6&

,789:;<=8>:7&

K4&#!,! +4,'$&3!),'*%+-&! %<! )-,+&3! %#! &[*&'#,-! &-&+*'%+! /%&-3F! *4&! ,++&-&',*&3!
50*%0#!%<!%#3=+&3J!84%<!'&5,%#<!*'=&!&D&#!%/!*4&!+4,'$&3!),'*%+-&!<+,-&<!30R#!*0!,#!
&-&+*'0#! ,#3! *4&! &[*&'#,-! /%&-3! 0<+%--,*&<! ,*! 4%$4! /'&>=&#+%&<! =)! *0! 4=#3'&3<! 8WZJ!
84%<! %<! ,! <%5)-%/%&3! &[)-,#,*%0#! 0/! R4,*! 4,))&#<! R4&#! -%$4*! %<! %--=5%#,*&3! 0#! ,!
5&*,--%+! <*'=+*='&J! 84&! %#+%3&#*! &-&+*'05,$#&*%+! R,D&! &[+%*&<! *4&! +0--&+*%D&!
0<+%--,*%0#! 0/! +0#3=+*%0#! &-&+*'0#<! %#! *4&! 5&*,-J! 84&! +056%#&3! 0<+%--,*%0#! 0/!
+0#3=+*%0#! &-&+*'0#<! ,#3! )40*0#<! %<! +,--&3! <='/,+&! )-,<50#! )0-,'%*0#! U:@@VJ! Y#!
$&#&',-F!*4&!:@@!%<!,!)'0),$,*%#$!R,D&!,*!*4&!%#*&'/,+&!6&*R&&#!5&*,-!,#3!3%&-&+*'%+J!
K4&#! *4&!5&*,--%+! <*'=+*='&! 4,<! ,! 60=#3! $&05&*'7! <=+4! ,<! ,!5&*,-! #,#0),'*%+-&F!
40R&D&'F!*4&!0<+%--,*%#$!503&!%<!-0+,-%Z&3!,#3!<40R<!,!'&<0#,#*!+4,',+*&'%<*%+!,*!,!
+&'*,%#!/'&>=&#+7\!*4%<!%<!;#0R#!,<!-0+,-%Z&3!<='/,+&!)-,<50#!'&<0#,#+&!U1:@TVJ!84&!
'&S',3%,*&3! U<+,**&'&3V! /%&-3! /'05! *4%<! 1:@T! %#*&'/&'&<!R%*4! *4&! %#+%3&#*! /%&-3F! ,#3!
*4&! *0*,-! /%&-3! '&<=-*<! %#! &//%+%&#*! -%$4*! +0=)-%#$F! R4%+4! +,#! +,)*='&! *4&! %#+%3&#*!
)0R&'! /-=[! *4'0=$4! ,!5=+4! $'&,*&'! +'0<<! <&+*%0#! +05),'&3! *0! *4&! ,+*=,-! )47<%+,-!
<%Z&!0/!*4&!5&*,--%+!#,#0S<*'=+*='&J!

84%<! -%$4*S5,**&'! %#*&',+*%0#!R%*4%#! *4&!5&*,--%+! #,#0S<*'=+*='&!6'&,;<!0#&!
0/! *4&!5,%#!+0#<*',%#*<!0/! +-,<<%+,-!0)*%+<^*4&!3%//',+*%0#! -%5%*^,#3! /0+=<&<! -%$4*!
&#&'$7!%#*0!<=6SR,D&-&#$*4!'&$%0#!,*!*4&!<='/,+&!0/!5&*,-J!.<!,!'&<=-*F!#,#05&*&'S
<%Z&!'&$%0#<!R%*4!4%$4!-0+,-!/%&-3!&#4,#+&5&#*!,'&!+'&,*&3!U<0S+,--&3!40*!<)0*<VJ!84&!
<5,--!503&!D0-=5&!0/!1:@T!+,#!,-<0!<%$#%/%+,#*-7!&#4,#+&! *4&!&5%<<%0#!',*&!0/!,#!
,*05! 0'! ,! 50-&+=-&! )-,+&3! ,*! *4&! 4%$4! /%&-3! '&$%0#J! 84&'&/0'&F! )'0)&'-7! 3&<%$#&3!
5&*,--%+!#,#0S<*'=+*='&<!+,#!&//%+%&#*-7!+,)*='&!,#3!/0+=<!*4&!/,'S/%&-3!R,D&!%#*0!*4&!
#&,'!/%&-3!,#3!D%+&!D&'<,J!84%<!%<!R47!*4&7!,'&!+,--&3!0)*%+,-!,#*&##,<J!

W%<*0'%+,--7F!*4&!+0#+&)*!0/!*4&!0)*%+,-!,#*&##,!R,<!%#%*%,*&3!/'05!#&,'S/%&-3!
0)*%+<!=<%#$!5&*,-!#,#0),'*%+-&<J!Y#!OcM`F!:7#$&!<=$$&<*&3!,!5&*403!*0!%5)'0D&!*4&!
'&<0-=*%0#!0/!0)*%+,-!%5,$%#$!=<%#$!+0--0%3,-!$0-3!#,#0),'*%+-&<!kOlJ!Y#!Oc`]F!K&<<&-!
)'0)0<&3!*0!=<&!*4&!0)*%+,-S/%&-3!+0#/%#&5&#*!0/!,!5&*,-!),'*%+-&!/0'!,#!0)*%+,-!)'06&!
R%*4!<),*%,-!'&<0-=*%0#!=#-%5%*&3!67!*4&!3%//',+*%0#!kMlJ!W&!+-,%5&3!/0'!*4&!/%'<*!*%5&!
*4,*! 5&*,-! #,#0),'*%+-&<! +,#! <&'D&! ,<! ,#! ,#*&##,! %#! *4&! '&+&%D%#$! 503&J! Y#! *4&!
/0--0R%#$! 7&,'<F!5,#7! 3%//&'&#*! %3&,<! =<%#$!5&*,-! #,#0),'*%+-&<! 0'! <4,')!5&*,--%+!
*%)<! R&'&! <=$$&<*&3! 0'! &[)&'%5&#*,--7! 3&50#<*',*&3! %#! #&,'S/%&-3! 0)*%+,-!
5%+'0<+0)7!,#3!<)&+*'0<+0)7!kdlAk]lJ!



!

! !M!

84&! ,#*&##,! *4&0'7! ,*! ',3%0! /'&>=&#+%&<! UT2<V! 4,3! ,-'&,37! 6&&#! R&--S
&<*,6-%<4&3! 6&/0'&! OcaN! ,#3! 3&D&-0)&3! &D&#! /='*4&'! 3='%#$! K0'-3! K,'! YYJ! 84&!
0)*%+,-!,#*&##,!%<!j=<*!,!+0=#*&'),'*!0/!*4&!',3%0!/'&>=&#+7!UT2V!,#*&##,!,*!0)*%+,-!
/'&>=&#+%&<F!,#3!<=6<&>=&#*-7!=<&/=-!,#,-0$%&<!R&'&! *,;&#! /'05!*4&!<=++&<<!0/!T2!
,#*&##,!*4&0'7J!Y#!Ocf`F!R4%<;&'!,#*&##,<!R&'&!=<&3!%#!3%03&<!/0'!*4&!3&*&+*%0#!0/!
/'&>=&#+7!5%[%#$!,*!%#/','&3!/'&>=&#+%&<!kflJ!Y#!*4&!/0--0R%#$!7&,'<F!*4&0'&*%+,-!,#3!
&[)&'%5&#*,-!'&<&,'+4!0#!,#,-7<%<!0/! *4&!'&+&%D%#$!)'0)&'*%&<!0/!R4%<;&'!,#*&##,<!
R&'&! )=6-%<4&3! 67! :+4R,'Z! &*! ,-! kblAkclJ! Y#! OcbfF! K,#$! '&)0'*&3! '&<&,'+4! *4,*!
%#*&')'&*&3! *4&! 5&*,-S3%&-&+*'%+S5&*,-! 6,'! ,<! *4&! 3%)0-&! ,#*&##,! ,*! 0)*%+,-!
/'&>=&#+%&<!kONlJ!2'05!*4&#!=#*%-!*03,7F!5,#7!3%//&'&#*!0)*%+,-!,#*&##,!$&05&*'%&<!
*4,*! 0'%$%#,*&3! ! /'05! T2! ,#*&##,! 3&<%$#<F! <=+4! ,<! 3%)0-&! ,#*&##,<! kOOlAkOalF!
50#0)0-&!,#*&##,<!kO]lF!kOflF!),*+4!,#*&##,<!kObl!,#3!L,$%SE3,!,#*&##,<!kO`lAkMNlF!
4,D&!6&&#!'&)0'*&3J!

.-*40=$4! *4&<&!)'&D%0=<!R0';<! &<*,6-%<4&3! *4&! /0=#3,*%0#!0/! *4%<! /%&-3! ,#3!
*4&! D,'%0=<! )0<<%6-&! ,))-%+,*%0#<F! <=+4! ,<! <&#<%*%D&! )40*03&*&+*%0#! kOMlF! kMOlF!
&//%+%&#*! -%$4*! &5%<<%0#! kMMlAkM]lF! 4&,*S,<<%<*&3! 5,$#&*%+! '&+0'3%#$! kMflF! 4%$4S
'&<0-=*%0#! %5,$%#$! kMblAkMclF! ,#3!6%0S+4&5%+,-! <&#<%#$F! 4,D&!6&&#! '&)0'*&3! kdNlA
kdMlF!*4&!)',+*%+,-!=<&!0/!0)*%+,-!,#*&##,<!%#!'&,-!,))-%+,*%0#<!4,<!#0*!6&&#!'&,-%Z&3!
6&+,=<&! 0/! ,! '&>=%'&5&#*! /0'! ,#! ,#*&##,! R40<&! 3%5&#<%0#<! ,'&! <5,--&'! *4,#!
+=''&#*-7! ,D,%-,6-&J! .! +'%*%+,-! /,+*0'! %#! *4&! )&'/0'5,#+&! 0/! ,#! ,#*&##,! %<! *4,*! %*! %<!
4%$4-7!3&)&#3&#*!0#! %*<!$,)!<),+%#$\! *4&'&/0'&F!,!<5,--!$,)!<),+%#$! %<!'&>=%'&3!/0'!
60*4!,!4%$4!-0+,-!/%&-3!&#4,#+&5&#*!,#3!&5%<<%0#!',*&!%5)'0D&5&#*!0/!*4&!&5%**&'!
<0='+&J!20'!*4&!&[*'&5&-7!<5,--!$,)!<),+%#$F!,#!0)*%+,-!,#*&##,!0/*&#!+0#<%<*<!0/!*R0!
5&*,-! #,#0),'*%+-&<! R%*4! ,! #,#05&*&'S<+,-&! $,)! <),+%#$J! 84&'&/0'&F! 0)*%+,-!
,#*&##,<! ,'&! *7)%+,--7! /,6'%+,*&3! =<%#$! #,#0S/,6'%+,*%0#! *&+4#0-0$7! <=+4! ,<!
&-&+*'0#S6&,5!-%*40$',)47!,#3!/0+=<&3S%0#!6&,5!5%--%#$J!

W0R&D&'F!*4&!+=''&#*!'&<0-=*%0#!-%5%*!0/!*4&<&!#,#0S/,6'%+,*%0#!*&+4#%>=&<!%<!
-%5%*&3! 67! )00'! =#%/0'5%*7! ,#3! '&)'03=+%6%-%*7! R4&#! *4&! 3%5&#<%0#! 0/! *4&! $,)!
<),+%#$! %<!'&3=+&3!6&-0R!ON!#5J!.#0*4&'!+'%*%+,-!06<*,+-&!)'&D&#*%#$!*4&!)',+*%+,-!
,))-%+,*%0#<!0/!,#!0)*%+,-!,#*&##,!%<!*4&!/,6'%+,*%0#!+0<*J!"-&+*'0#S6&,5!-%*40$',)47!
,#3! /0+=<&3S%0#! 6&,5! 5%--%#$! ,'&! <-0R! ,#3! &[)&#<%D&! <&'%,-! R'%*%#$! )'0+&<<&<F!
R4%+4!'&>=%'&!4=$&!,50=#*<!0/!*%5&!,#3!50#&7!)'0)0'*%0#,-!*0!*4&!/,6'%+,*&3!,'&,J!
84&'&/0'&F!5,<<S)'03=+*%0#!+,),6%-%*7!67!3&D&-0)%#$!,!#&R!/,6'%+,*%0#!*&+4#%>=&!%<!
&<<&#*%,-!*0!5,;&!*4&!0)*%+,-!,#*&##,!,<!R%3&<)'&,3!,!*&+4#0-0$7!,<!*4&!T2!,#*&##,J!

e0RF!0='!>=&<*%0#!%<!06D%0=<J!W0R!+,#!R&!3&<%$#!,#!&//%+%&#*!0)*%+,-!,#*&##,!
R%*4! ,! '&-%,6-&! /,6'%+,*%0#! 5&*403! *4,*! ,-<0! 4,<! *4&! ,6%-%*7! *0! m6'0,3+,<*n! *0! ,!!
<=%*,6-7!-,'$&S,'&,o!.#<R&'%#$!*4%<!>=&<*%0#!R%--!6&!*4&!5,%#!$0,-!,#3!3%'&+*%0#!0/!
*4%<!3%<<&'*,*%0#!%#!*4&!/0--0R%#$!),$&<J!

.*!/%'<*F!R&!R%--!<*,'*!R%*4!,!'&D%&R!0/!*4&!5,*&'%,-!)'0)&'*%&<!0/!#06-&!5&*,-<!
,*! 0)*%+,-! /'&>=&#+%&<J! K%*4! *4%<! 6,+;$'0=#3F! R&! R%--! <*=37! 6,<%+<! 0/! @-,<50#%+<!
%#+-=3%#$! <='/,+&! )-,<50#! )0-,'%*0#! U:@@V! 503&! ,*! ,! )-,#,'! 5&*,-S3%&-&+*'%+!
60=#3,'7! ,#3! -0+,-%Z&3! <='/,+&! )-,<50#! '&<0#,#+&! U1:@TV! %#! ,! <)4&'%+,-! 5&*,-!
),'*%+-&J! 84&#F! R&! R%--! 3%<+=<<! *4&! ,6<0')*%0#! ,#3! <+,**&'%#$! 67! *4&! 5&*,-!
#,#0),'*%+-&J!Y#!B4,)*&'!dF!R&!R%--!'&D%&R!,#*&##,!/=#3,5&#*,-<F!*,;%#$!,3D,#*,$&!



!

! !d!

0/!R&--S&<*,6-%<4&3!T2!,#*&##,!*4&0'7J!_,'%0=<!,#*&##,!),',5&*&'<!,#3!*4&!,#*&##,!
+%'+=%*!503&-!R%--!6&! %#*'03=+&3!4&'&F!R4%+4!,'&!,-<0!=<&/=-! /0'!)&'/0'5%#$!0)*%+,-!
,#*&##,! ,#,-7<%<J! Y#! B4,)*&'!aF!R&!R%--! 3%<+=<<! *4&! ,6%-%*%&<! 0/! 0)*%+,-! ,#*&##,<! *0!
+0#+&#*',*&! *4&! -0+,-! /%&-3!67! +,)*='%#$! *4&!)'0),$,*%#$! -%$4*!R,D&!,#3!,++&-&',*&!
*4&! <)0#*,#&0=<! 3&+,7! ',*&! 0/! *4&! &5%**&'! <0='+&! )-,+&3! ,*! *4&! 4%$4! /%&-3! '&$%0#J!
84&#F!R&!R%--!3&'%D&!*4&!-0+,-!/%&-3!&#4,#+&5&#*!,<!*4&!+'%*%+,-!3&<%$#!),',5&*&'!/0'!
,#*&##,! )&'/0'5,#+&! ,#3! 3%<+=<<! *4&! 0)*%5=5! +0#3%*%0#<! /0'! *4&!5,[%5=5! /%&-3!
&#4,#+&5&#*J!Y#!B4,)*&'!]F!R&!R%--!%#*'03=+&!*4&!$0-3!3%)0-&!,#*&##,!,'',7!0#!*4&!
$0-3!$'0=#3!)-,#&!/0'!',3%,*%0#!&#$%#&&'%#$J!Y#!*4%<!,#*&##,!3&<%$#F!*4&!',3%,*%0#!0/!
*4&! 0)*%+,-! ,#*&##,! %<! &#$%#&&'&3! *0! 6&!5,*+4&3!R%*4! *4&! ,#*&##,! ,6<0')*%0#! /0'!
0)*%5%Z&3!-%$4*!+0=)-%#$J!Y#!B4,)*&'!fF!R&!R%--!3%<+=<<!*4&!),*+4!,#*&##,!3&<%$#!/0'!
=#%/0'5! ,#3! '&)'03=+%6-&! <=6S]! #5! ,#*&##,! $,)F! ,#3! *4&! *',3&S0//! 6&*R&&#! *4&!
',3%,*%0#!&//%+%&#+7!,#3!<5,--!$,)!<),+%#$J!2%#,--7F!%#!B4,)*&'!bF!R&!R%--!'&)0'*!,!#&R!
,#*&##,! 3&<%$#F! +,--&3! *4&! m,'+4S3%)0-&! ,#*&##,Fn! R4%+4! )'0D%3&<! 60*4! 3&+&#*!
',3%,*%0#! &//%+%&#+7! ,#3! *4&! =#%/0'5!]!#5!$,)! <),+%#$J!K&!R%--! )'&<&#*! ,! '&-%,6-&!
5&*403!/0'!/,6'%+,*%#$!*4&!,'+4S3%)0-&!,#*&##,!67!=<%#$!3&&)SE_!<),+&'!-%*40$',)47J!
:='/,+&S&#4,#+&3! T,5,#! <+,**&'%#$! 5&,<='&5&#*! /'05! !"#$%SOFMS6%<! UaS)7'%37-V!
&*47-&#&!UG@"V!50-&+=-&<!R%--!6&!+40<&#!*0!D&'%/7!&[)&'%5&#*,--7!*4&!)&'/0'5,#+&!
<)&+%/%+,*%0#!0/!*4&<&!#0D&-!,#*&##,!3&<%$#<J!
! !



!

! !a!

)4"5!%/&?&

$>@A8B3C88D9&,78D9C=8>:7&EF&3D8CG&*C7:HC98>=GDI&

K4&#! -%$4*! %--=5%#,*&<! 0#!5&*,-! <='/,+&F! %*! &[+%*&<! +0--&+*%D&! 0<+%--,*%0#<! 0/!
+0#3=+*%0#!&-&+*'0#<J!Y/!*4&!5&*,-!<*'=+*='&!4,<!,#!=#60=#3&3!)-,#,'!60=#3,'7F!*4&!
&[+%*&3! 503&! )'0),$,*&<! ,*! *4&! 60=#3,'7! 0/! 5&*,-! <='/,+&F! R4%+4! %<! ;#0R#! ,<!
<='/,+&! )-,<50#! )0-,'%*0#! U:@@VJ! (#! *4&! 0*4&'! 4,#3F! %/! *4&!5&*,-! <*'=+*='&! 4,<! ,!
+&'*,%#!<4,)&!,#3!60=#3!$&05&*'7!<=+4!,<!,!5&*,-!#,#0),'*%+-&F! *4&!&[+%*&3!503&!
<40R<!*4&!'&<0#,#*!+4,',+*&'%<*%+<!;#0R#!,<!-0+,-%Z&3!<='/,+&!)-,<50#!'&<0#,#+&<!
U1:@T<VJ! 84&<&! <='/,+&! 503&<! 4,D&! *%$4*-7! +0#/%#&3! /%&-3! 3%<*'%6=*%0#<! #&,'! *4&!
5&*,-!<='/,+&F!R4%+4!&#,6-&<!-%$4*!/0+=<%#$!6&70#3!%*<!3%//',+*%0#!-%5%*J!Y#!,33%*%0#F!
*4&!%#3=+&3!+=''&#*!%#!*4&!5&*,--%+!),'*%+-&!'&<=-*<!%#!*4&!<+,**&'%#$!U0'!'&S',3%,*%0#V!
0/!-%$4*J!84%<!<+,**&'&3!/%&-3!%#*&'/&'&<!R%*4!*4&!%#+%3&#*!/%&-3!,#3!*4&!%#+%3&#*!)0R&'F!
,#3F!,<!,!'&<=-*F!%<!+,)*='&3!*4'0=$4!*4&!5=+4!$'&,*&'!+'0<<!<&+*%0#!*4,#!*4&!)47<%+,-!
<%Z&!0/!*4&!5&*,-!#,#0),'*%+-&J!

Y#!*4%<!+4,)*&'F!R&!R%--!/%'<*!'&D%&R!*4&!5,*&'%,-!)'0)&'*%&<!0/!#06-&!5&*,-<!,*!
0)*%+,-!/'&>=&#+%&<J!84&#F!R&!R%--!3%<+=<<!)-,<50#%+!503&<!,*!*4&!5&*,-!<='/,+&!,#3!
%*<! +4,',+*&'%<*%+<J! 2%#,--7F! R&! R%--! '&D%&R! *4&! -%$4*! +0=)-%#$! 5&+4,#%<5! 0/! 5&*,-!
#,#0),'*%+-&<!67!<+,**&'%#$!,#3!,6<0')*%0#J!

!

?J6&3C8D9>CG&59:HD98>DI&:K&3D8CGI&C8&'H8>=CG&(9DL<D7=>DI&

?J6J6&29<;DB+:MMD9KDG;&3:;DG&

Y#! 0'3&'! *0! %#D&<*%$,*&! *4&! 0)*%+,-! )'0)&'*%&<! 0/! #06-&! 5&*,-<F! R&! /%'<*!
+0#<%3&'!/'&&!&-&+*'0#<J!84&!)47<%+,-!6&4,D%0'!0/!/'&&S&-&+*'0#!$,<!+,#!6&!3&<+'%6&3!
67!?'=3&S:055&'/&-3!503&-F!R4&'&! *4&! &>=,*%0#! 0/!50*%0#! /0'! ,! /'&&! &-&+*'0#! %<!
$%D&#!67!!
!

!
!
!
!

!"!
!!!

!!

!"
! !!!

!!"#! UMJOV!
! ! !

R4&'&! &F! 'F! ,#3! (! '&)'&<&#*! *4&! &//&+*%D&! 5,<<F! *4&! +4,'$&F! ,#3! *4&! 3,5)%#$!
+0&//%+%&#*!0/!*4&!/'&&!&-&+*'0#F!'&<)&+*%D&-7F!,#3!)!,#3!*!,'&!*4&!,5)-%*=3&!,#3!*4&!
/'&>=&#+7!0/!*4&!,))-%&3!&-&+*'%+!/%&-3J!Y/!R&!<0-D&!">J!UMJOV!=<%#$!! ! ! !!!

!!"# F!*4&#!!
!!!%<!$%D&#!67!
!

!! ! !
!!

!!!! ! !!!!
! UMJMV!

! ! !



!

! !]!

84&#F!*4&!5,+'0<+0)%+!)0-,'%Z,*%0#!+,#!6&!&[)'&<<&3!,<!!
!

! ! !!!!! ! !"!! ! !
!!

!
!

!!!! ! !!!!
! UMJdV!

! ! !

R4&'&!$!%<!*4&!#=56&'!0/!&-&+*'0#<!)&'!=#%*!D0-=5&J!2%#,--7F!*4&!3%&-&+*'%+!+0#<*,#*!
%<!$%D&#!67!
!

!!"#$% ! ! !! !! ! !!
!!
!

!! ! !!!
! UMJaV!

! ! !

R4&'&!!! ! !!! !!!!!!%<! *4&! )-,<5,! /'&>=&#+7J! 84&! 3%&-&+*'%+! +0#<*,#*! +,#! 6&!
3%D&3!%#*0!*4&!'&,-!,#3!%5,$%#,'7!*&'5<!,<!
!

!!"#$% ! ! !!
!!
!

!! ! !!
! !

!!!
!

!!!! ! !!!
! UMJ]V!

! ! !

84&! 3%&-&+*'%+! +0#<*,#*<! 0/! <05&! #06-&! 5&*,-<! ,*! 0)*%+,-! /'&>=&#+%&<! ,'&!
)-0**&3!%#!2%$J!MJOJ!K&!+,#!<&&!*4,*!*4&!'&,-!),'*!0/!*4&!3%&-&+*'%+!+0#<*,#*!%<!#&$,*%D&F!
R4%+4! '&<=-*<! %#! ,! <5,--! )&#&*',*%0#! 3&)*4! 0/! -%$4*! %#*0! 5&*,-! <%#+&! *4&! #&$,*%D&!
3%&-&+*'%+! +0#<*,#*! )'0D%3&<! *4&! %5,$%#,'7! ),'*! 0/! *4&! '&/',+*%D&! %#3&[J! 84&!
%5,$%#,'7!),'*!0/!*4&!3%&-&+*'%+!+0#<*,#*!+0#*'%6=*&<!*0!*4&!3%<<%),*%0#!0/!*4&!&#&'$7!
%#!*4&!5&*,-J!

!

!

0.123%&?-=&P.%$%6+3.6&6'*,+"*+&'(&1'$9&(3':&P329%&A'9%$-&"[)&'%5&#*,-!D,-=&<!
,'&!*,;&#!/'05!T&/J!kddlJ!

!

?J6J?&$:9D78NB29<;D&3:;DG&

.<! <40R#! %#! 2%$J! MJOF! *4&! ?'=3&S:055&'/&-3! 503&-! 3&50#<*',*&<! *4&!
3%<+'&),#+7!R%*4!*4&!&[)&'%5&#*,-!3,*,!,*!D%<%6-&!/'&>=&#+%&<F!,-*40=$4!%*!)'0D%3&<!



!

! !f!

,++=',*&! '&<=-*<! ,*! %#/','&3! /'&>=&#+%&<J! 84%<! %<! 6&+,=<&! *4&! ?'=3&S:055&'/&-3!
503&-!%<!6,<&3!0#!/'&&!&-&+*'0#<F!%$#0'%#$!*4&!'&<)0#<&!0/!60=#3!&-&+*'0#<J!20'!*4&!
+,<&!0/!$0-3F!,!<%$#%/%+,#*!j=5)!0/!%5,$%#,'7!),'*!0/!*4&!3%&-&+*'%+!+0#<*,#*!&[%<*<!,*!,!
R,D&-&#$*4!<40'*&'! *4,#!]]N!#5J!84%<! %<!3=&! *0! *4&! %#*&'6,#3! *',#<%*%0#F!R4%+4! %<!
*4&! &[+%*,*%0#! 0/! 60=#3! &-&+*'0#<! *0! +0#3=+*%0#! &-&+*'0#<J! 84&'&/0'&F! R&! #&&3! *0!
%#*'03=+&!,!#&R!503&-! *4,*! %#+-=3&<!*4&!&//&+*!0/!60=#3!&-&+*'0#<J! Y#! *4&!10'&#*ZS
?'=3&!503&-F!*4&!&>=,*%0#!0/!50*%0#!/0'!,!60=#3!&-&+*'0#!%<!$%D&#!67!!
!

!
!
!
!

!"!
!!!

!!

!"
! !! ! !!!

!!"#! UMJfV!
! ! !

R4&'&!&!%<!*4&!&//&+*%D&!5,<<!0/!*4&!60=#3!&-&+*'0#F!+!%<!*4&!3,5)%#$!+0#<*,#*F!,#3!,!
%<! *4&!<)'%#$!+0#<*,#*!0/! *4&!60=#3!&-&+*'0#J!W&'&!R&!/%#3!*4,*! *4&!+0#*'%6=*%0#!0/!
60=#3!&-&+*'0#<!*0!*4&!3%&-&+*'%+!+0#<*,#*!6&+05&<!
!

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

!
!

!
! !! ! !!!

! UMJbV!

! ! !

R4&'&!!! ! !!! !!!!!!UR%*4! #! 6&%#$! *4&! #=56&'! 0/! 60=#3! &-&+*'0#<! )&'! =#%*!

D0-=5&VF! ,#3!*N! %<! *4&!#,*=',-! /'&>=&#+7!0/! 60=#3!&-&+*'0#<! U!! ! ! !VJ! 84&#F!
*4&!&#*%'&!3%&-&+*'%+!/=#+*%0#!/'05!10'&#*ZS?'=3&!503&-!%<!&[)'&<<&3!,<!!
!

!!"#$% ! ! !! !
!!
!

!! ! !!!
! !!

!
!!

!!
!
! !! ! !!!!

!!!

! UMJ`V!

! ! !

W&'&F! *4&! 5=-*%)-&! %#*&'6,#3! *',#<%*%0#<! ,'&! ,33&3! R%*4! *4&! 0<+%--,*0'!
<*'&#$*4!-.F!,#3!*4&!+0#<*,#*!0//<&*!/p!%<!%#*'03=+&3!%#<*&,3!0/!O!/0'!6&**&'!/%*!*0!*4&!
&[)&'%5&#*,-!D,-=&J!84&!3%&-&+*'%+!+0#<*,#*<!0/!*4&!10'&#*ZS?'=3&!503&-!,'&!)-0**&3!
%#!2%$J!MJM!R%*4!*4&!+0#*'%6=*%0#!0/!,!<%#$-&!%#*&'6,#3!*',#<%*%0#J!K&!+,#!<&&!*4,*!*4&!
10'&#*ZS?'=3&!503&-! $%D&<!50'&! ,++=',*&! '&<=-*<! ,*! *4&! D%<%6-&! ',#$&! /0'! *4&! '&,-!
,#3!%5,$%#,'7!),'*<!0/!*4&!3%&-&+*'%+!+0#<*,#*<J!

!

0.123%&?-?&P.%$%6+3.6&6'*,+"*+&'(&1'$9&(3':&/'3%*+X@P329%&A'9%$-&"[)&'%5&#*,-!
D,-=&<!,'&!*,;&#!/'05!T&/J!kddlJ!



!

! !b!

!

?J?&+<9KC=D&5GCIM:7&

?J?J6&+<9KC=D&5GCIM:7&5:GC9>8:7&C8&5GC7C9&,78D9KC=D&

K4&#! *4&! &-&+*'05,$#&*%+!R,D&! %<! %#+%3&#*! 0#! *4&!5&*,-! <='/,+&F! +0--&+*%D&!
0<+%--,*%0#<!0/!+0#3=+*%0#!&-&+*'0#<!,'&!&[+%*&3!,#3!*',D&-!*4'0=$4!*4&!60=#3,'7!0/!
*4&! 5&*,-! <='/,+&J! G&+,=<&! *4%<! )'0),$,*%#$! R,D&! %<! +0=)-&3! R%*4! *4&! %#+%3&#*!
&-&+*'05,$#&*%+!R,D&F!%*!%<!+,--&3!<='/,+&!)-,<50#!)0-,'%*0#!U:@@VJ!20'!*4&!<%5)-&<*!
$&05&*'7!0/!<='/,+&!)-,<50#F!R&!+0#<%3&'!,!)-,#,'!%#*&'/,+&!6&*R&&#!*4&!5&*,-!,#3!
3%&-&+*'%+J!2%$='&!MJdU,V!<40R<!*4&!<+4&5,*%+!0/!:@@J!

!

!

0.123%&?-J&H23("6%&<$",:'*&<'$"3.+'*-&"\&:+4&5,*%+!0/!<='/,+&!)-,<50#!)0-,'%*0#J!
#\!"-&+*'%+!/%&-3!503&!)'0/%-&J!6\!?%<)&'<%0#!'&-,*%0#!0/!<='/,+&!)-,<50#!)0-,'%*0#!
kdalJ!

80! /%#3! *4&! &%$&#503&! 0/! *4&! $%D&#! <*'=+*='&F! R&! #&&3! *0! <0-D&!I,[R&--q<!
&>=,*%0#F!R4%+4!/0'!*4%<!<7<*&5!,'&!$%D&#!67!
! ! ! ! ! !! UMJcV!
! ! ! ! ! !! UMJONV!
!

!!! ! !
!!

!"
! UMJOOV!

!
!!! !

!!

!"
! UMJOMV!

! ! !

W&'&F! *4&! 0<+%--,*%#$! +=''&#*! /'05! +0#3=+*%0#! &-&+*'0#<! %<! %5)-%&3! %#! *4&!
+05)-&[! D,-=&! 0/! 3%&-&+*'%+! +0#<*,#*J! .))-7%#$! ,! +='-! 0)&',*0'! *0! ">J! UMJOOV! ,#3!
+056%#%#$!"><J!UMJOOV!,#3!UMJOMVF!R&!06*,%#!*4&!R,D&!&>=,*%0#F!R4%+4!%<!&[)'&<<&3!
,<!



!

! !̀!

!
!!!!! ! !

! !!!

!"
! !

!"

!!

!
!
!

!"!
! UMJOdV!

!
! !!!!! !

!
!

!!
!"! ! !! UMJOaV!

! ! !

R4&'&!!!!! !! ! !!!!!!!!!"#!%<! =<&3! *0! <%5)-%/7! ">J! UMJOdV! *0! ">F! UMJOaVJ! W&'&F! *4&!
D,-=&!0/!'&-,*%D&!)&'5&,6%-%*7!0!%<!,<<=5&3!*0!6&!O!,*!0)*%+,-!/'&>=&#+%&<J!84&!$=%3&3!
503&! ,*! *4&! 60=#3,'7! 0/! *R0!5&3%,!)'0),$,*&<! ,-0#$! *4&! 1S3%'&+*%0#F! ,#3!3&+,7<!
&D,#&<+&#*-7! %#! *4&!2S3%'&+*%0#J!2%'<*F!R&!+0#<%3&'! *',#<D&'<&!5,$#&*%+! U8IV!R,D&!
/0'!*4&!<0-=*%0#<!/0'!*4&!&-&+*'%+!,#3!5,$#&*%+!/%&-3<J!!8I!R,D&<!%#!4,-/S<),+&<!+,#!6&!
&[)'&<<&3!,<!
!

! !

!!!!

!

!!!!

!
!!!!!!"#!

!!!!!!! UMJO]V!

! ! !

R4&'&!*4&!<=6<+'%)*!.!%#3%+,*&<!*4&!5&3%=5!O!0'!M!U3%&-&+*'%+F!23r!N!0'!5&*,-F!23X!NVJ!
84&!R,D&!D&+*0'!+05)0#&#*<!5=<*!/0--0R!*4&!'&-,*%0#!,<!!
! !!

!
! !!!!

!
! !!!!

!! UMJOfV!
! ! !

R4&'&!4N! %<! *4&!R,D&! D&+*0'! ,*! /'&&! <),+&! U4NsM5t6VJ! 84&#F!R&! 4,D&! *0!5,*+4! *4&!
/%&-3<! ,*! *4&! %#*&'/,+&! =<%#$! 60=#3,'7! +0#3%*%0#<J! 84&! 60=#3,'7! +0#3%*%0#<! 0/!
+0#*%#=0=<!*,#$&#*%,-!+05)0#&#*!0/!)!,#3!+0#*%#=0=<!)&')&#3%+=-,'!+05)0#&#*!0/!
7!$%D&!*4&!/0--0R%#$!'&-,*%0#<!!
! !!!! ! !!!! ! !! UMJObV!
!

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

!!

!!!!
!!!! ! !!

!!

!!!!
!!!! ! !! UMJO`V!

! ! !

80!06*,%#!#0#S*'%D%,-!<0-=*%0#<!/'05!"><J!UMJObV!,#3!UMJO`VF!*4&!3&*&'5%#,#*!
0/!+0&//%+%&#*!5,*'%[!5=<*!D,#%<4\!*4&!'&-,*%0#!%<!*4&#!3&/%#&3!,<!
! !!!!

!!

!
!!!!

!!

! !! UMJOcV!
! ! !

B056%#%#$! "><J! UMJOfV! ,#3! UMJOcVF! *4&! 3%<)&'<%0#! '&-,*%0#! 6&*R&&#! *4&!
)'0),$,*%0#!R,D&!D&+*0'!41!,#3!*4&!/'&>=&#+7!*!%<!$%D&#!67!!
!

!! ! !!

!!!!

!! ! !!

! UMJMNV!

! ! !

,#3!R&!/%#3!*4&!#0'5,-!+05)0#&#*!0/!*4&!R,D&!D&+*0'!42!,<!
!

!!!! ! !!

!!
!

!! ! !!

! UMJMOV!

! ! !

84&'&/0'&F!*4&!&-&+*'05,$#&*%+!/%&-3!%<!<*'0#$-7!+0#/%#&3!%#!*4&!2S3%'&+*%0#!,<!
<40R#!%#!2%$J!MJdU6V!%/!*4&!#0'5,-!+05)0#&#*!0/!*4&!R,D&!D&+*0'!$%D&#!%#!">J!UMJMOV!



!

! !c!

4,<!,!-,'$&!%5,$%#,'7!D,-=&J!.!*7)%+,-!3%<)&'<%0#!'&-,*%0#!0/!<='/,+&!)-,<50#!%<!,-<0!
)-0**&3!%#!2%$J!MJdU+VJ!

2'05! "><J! UMJMNV! ,#3! UMJMOV! R&! +,#! &[*',+*! *4&! +0#3%*%0#<! *4,*! 5=<*! 6&!
<,*%</%&3!*0!4,D&!,!$=%3&3!503&!,*!*4&!%#*&'/,+&J!20'!<%5)-%+%*7F!R&!,<<=5&!*4,*!*4&!
%5,$%#,'7!),'*!0/!*4&!3%&-&+*'%+!+0#<*,#*!%<!#&$-%$%6-&!+05),'&3!*0!*4&!'&,-!),'*J! Y#!
0'3&'! *0! 4,D&! ,! )'0),$,*%#$! 503&! ,-0#$! *4&! %#*&'/,+&F! *4&! )'0),$,*%0#! +0#<*,#*!
5=<*!4,D&!,!'&,-!+05)0#&#*J!84%<!%<!,+4%&D&3!R4&#!*4&!<=5!,#3!*4&!)'03=+*!0/!*4&!
3%&-&+*'%+! +0#<*,#*<! /'05! ">J! UMJMNV! ,'&! &%*4&'! 60*4! )0<%*%D&! 0'! 60*4! #&$,*%D&J! 80!
%#+-=3&! ,!60=#3!503&!,*! *4&! %#*&'/,+&F! *4&!#0'5,-! +05)0#&#*!0/! *4&!R,D&!D&+*0'!
5=<*! 6&! %5,$%#,'7! %#! 60*4! 5&3%,J! 84%<! '&>=%'&<! *4,*! *4&! <=5! 0/! *4&! 3%&-&+*'%+!
+0#<*,#*<! /'05! ">J! UMJMOV! 5=<*! 6&! #&$,*%D&! 84&'&/0'&F! R&! +,#! +0#+-=3&! *4,*! *4&!
+0#3%*%0#<!/0'!<='/,+&!)-,<50#!503&!,'&!$%D&#!67!
! !!!!!! !!!!! ! !! UMJMMV!
! !!!!! ! !!!!! ! !! UMJMdV!
! ! !

e0*&!*4,*! *4&!3%&-&+*'%+!+0#<*,#*<!5=<*!6&!#&$,*%D&! /0'!0#&!,#3!)0<%*%D&! /0'!
*4&!0*4&'!0#&F!,#3!*4&!5,$#%*=3&!0/! *4&!#&$,*%D&!0#&!5=<*!6&!$'&,*&'!*4,#!*4,*!0/!
*4&! 0*4&'! 0#&J! .<! <40R#! %#! *4&! )'&D%0=<! <&+*%0#F! *4&! 3%&-&+*'%+! +0#<*,#*<! 0/! #06-&!
5&*,-<!4,D&! -,'$&!#&$,*%D&! '&,-!),'*<J!B0#<&>=&#*-7F! :@@!+,#!&[%<*! ,*! *4&! %#*&'/,+&!
6&*R&&#!,!#06-&!5&*,-!,#3!,!3%&-&+*'%+J!

K&!3&'%D&3!*4&!3%<)&'<%0#!'&-,*%0#!,#3!*4&!+0#3%*%0#<!/0'!*4&!503&!&[%<*&#+&!
/'05! 8I! R,D&J! .! <%5%-,'! ,))'0,+4! +,#! 6&! 30#&! =<%#$! ,! *',#<D&'<&! &-&+*'%+! U8"V!
R,D&F! 40R&D&'F! *4&! +0#3%*%0#<! /0'! *4&! 60=#3!503&! +,##0*! 6&! <,*%</%&3! <%#+&! *4&!
'&-,*%D&! 5,$#&*%+! )&'5&,6%-%*7! 4,<! *4&! D,-=&! 0/! O! /0'! 60*4! *4&! 5&*,-! ,#3! *4&!
3%&-&+*'%+!,*!0)*%+,-!/'&>=&#+%&<J!84&'&/0'&F!*4&!503&!<0-=*%0#!/0'!*4&!8"!R,D&!30&<!
#0*!&[%<*J!

:='/,+&!)-,<50#!)'0),$,*%0#!+,#!6&!,-<0!,+4%&D&3!/'05!5=-*%S-,7&'!<7<*&5<!
<=+4!,<!%#<=-,*0'S5&*,-S%#<=-,*0'!UYIYVF!5&*,-S%#<=-,*0'S5&*,-!UIYIVF!,#3!<0!0#J!84&!
3%<+=<<%0#! %#! 3&*,%-! /0'! 5=-*%S-,7&'! <='/,+&! )-,<50#! 503&! +,#! 6&! /0=#3! %#! T&/<J!
kd]lAkdblJ!

!

?J?J?&$:=CG>ND;&+<9KC=D&5GCIM:7&/DI:7C7=D&:K&+HAD9>=CG&5C98>=GD&

Y#!*4&!)'&D%0=<!<&+*%0#F!R&!3%<+=<<&3!<='/,+&!)-,<50#!,*!*4&!)-,#,'!%#*&'/,+&!
6&*R&&#! *4&! 5&*,-! ,#3! *4&! 3%&-&+*'%+! R4&'&! *4&! &-&+*'05,$#&*%+! /%&-3! %<! <*'0#$-7!
+0#/%#&3!%#!*4&!3%'&+*%0#!#0'5,-!*0!*4&!60=#3,'7J! Y#!*4&!'&,-!,))-%+,*%0#<!0/!#,#0S
0)*%+<!<=+4!,<!0)*%+,-!,#*&##,<F!40R&D&'F!*4&!/%&-3!+0#/%#&5&#*!%<!,+4%&D&3!%#!*R0!0'!
*4'&&! 3%5&#<%0#<! 67! ,!5&*,--%+! #,#0<*'=+*='&J! Y#! *4%<! <&+*%0#F!R&!R%--! 3%<+=<<! *4&!
-0+,-%Z&3!<='/,+&!)-,<50#!'&<0#,#+&!R%*4!,#!&[,5)-&!0/!,!<)4&'%+,-!),'*%+-&J!2%$='&!
MJa!<40R<!*4&!<+4&5,*%+!0/!<)4&'%+,-!),'*%+-&!0/!',3%=<!#!,#3!*4&!&-&+*'%+!/%&-3!)'0/%-&!
0/!$0-3!<)4&'%+,-!),'*%+-&!R%*4!)-,#&!R,D&!&[+%*,*%0#J!
!



!

! !ON!

!

0.123%&?-D&/'6"$.X%9&,23("6%&<$",:'*&'(&,<;%3.6"$&<"3+.6$%-&"\&:+4&5,*%+!0/!
<)4&'%+,-!),'*%+-&!R%*4!)-,#&!R,D&!&[+%*,*%0#J!#\&I,$#%*=3&!3%<*'%6=*%0#!0/!+0#/%#&3!
&-&+*'%+!/%&-3J!

Y#! 0'3&'! *0! /%#3! *4&! )-,<50#! '&<0#,#+&! /0'! *4&! <)4&'%+,-! ),'*%+-&F!R&! <*,'*!
R%*4!*4&!1,)-,+&!&>=,*%0#!0/!)0*&#*%,-!%#!<)4&'%+,-!+00'3%#,*&<J!
! !

!! !"#!
!"#!

!

!"
!
!
!

!"
!
!

!"
!"#!

!

!"

!
!

!"#!

!
!

!"!
! !!!!! ! !!

UMJMaV!

! ! !

84&!<0-=*%0#<!,'&!$%D&#!67!
!

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

!!!

! UMJM]V!

! ! !

R4&'&!89:&!,'&!+0#<*,#*!+0&//%+%&#*<F!,#3!u9:&!,'&!0/!*4&!/0'5!
!

!!!! !
!
!

!
!!!!

!!
!!!"#!!

!
!

!!!"#!!
!
!"#

!
!!"#

! UMJMfV!
! ! !

.#3! R4&'&!!
!

!!!"#!!!,#3!!
!

!!!"#!!!,'&! *4&! 1&$&#3'&! /=#+*%0#<! 0/! *4&! /%'<*! ,#3!
<&+0#3! 0'3&'J! 20'! *4&! 60=#3,'7! +0#3%*%0#<F! *4&! +0#*%#=%*7! 0/! *,#$&#*%,-! &-&+*'%+!
/%&-3<!,#3!*4&!#0'5,-!&-&+*'%+!3%<)-,+&5&#*<!,*!*4&!<='/,+&!0/!*4&!<)4&'&!'&>=%'&!*4,*!
! !!!

!" !!!

!
!!!

!" !!!

! UMJMbV!

!
!!

!!!

!" !!!

! !!

!!!

!" !!!

! UMJM`V!
! ! !



!

! !OO!

R4&'&! uO! %<! *4&! )0*&#*%,-! %#<%3&! *4&! <)4&'&F! ,#3! uM! %<! *4&! )0*&#*%,-! 0=*<%3&! *4&!
<)4&'&J!84&!0=*<%3&!)0*&#*%,-!+0#<%<*<!0/!*4&!)0*&#*%,-<!0/!*4&!%#+%3&#*!,#3!<+,**&'&3!
/%&-3<!U!! ! !! !!!"#$VJ!.<<=5%#$!*4&!%#+%3&#*!)-,#&!R,D&!0/!&-&+*'%+!/%&-3!)N!,#3!
,))-7%#$!*4&!60=#3,'7!+0#3%*%0#<F!*4&!<0-=*%0#<!/0'!)0*&#*%,-<!,'&!$%D&#!67!!
!

!! ! !!!

!!!

!! ! !!!

! !"#!! UMJMcV!

!
!! ! !!!! !"#! ! !!

!! ! !!

!! ! !!!

!
!
!"#!

!!
! UMJdNV!

! ! !

84&#F!*4&!&-&+*'%+!/%&-3<!+,#!6&!+,-+=-,*&3!/'05!! ! !!!!*0!6&!
!

!! ! !!

!!!

!! ! !!!

!!"#! !! ! !"#! !!!! UMJdOV!

! !!

! !! !"#! !! ! !"#! !! ! !!

!! ! !!

!! ! !!!

!
!

!!
!!"#$! !!

! !"#! !!!!

UMJdMV!

! ! !

K&!+,#!<&&!*4,*!*4&!/%'<*!*&'5!%#!">J!UMJdMV!%<!*4&!%#+%3&#*!/%&-3!!!!! F,#3!*4&!
<&+0#3! *&'5! '&)'&<&#*<! *4&! <+,**&'&3! /%&-3J!e0*&! *4,*! *4%<! >=,<%S<*,*%+! ,))'0,+4! %<!
D,-%3!0#-7!R4&#!*4&!<%Z&!0/!*4&!),'*%+-&!%<!<5,--&'!*4,#!*4&!<;%#!3&)*4!0/!*4&!5&*,-J!
84&!<%5=-,*&3!/%&-3!)'0/%-&!0/!*4&!$0-3!<)4&'%+,-!),'*%+-&!%#!,%'!%<!<40R#!%#!2%$J!MJaU6VF!
R4%+4! +0#/%'5<! *4,*! *4&! <*'0#$! &-&+*'%+! /%&-3! %<! +0#/%#&3! ,*! *4&! <='/,+&!0/! *4&! $0-3!
),'*%+-&J!

(#+&!R&!;#0R!*4&!<+,**&'&3!/%&-3<F!R&!+,#!+,-+=-,*&!*4&!<+,**&'&3!)0R&'!,#3!
*4&!<+,**&'%#$!+'0<<!<&+*%0#J!G7!3&/%#%*%0#!kd`lF!*4&!<+,**&'%#$!+'0<<!<&+*%0#!%<!$%D&#!
67!!
!

!!"# !
!!"#$

!!

!
!
!

!!!
!

!
!!!! !! UMJddV!

! ! !

R4&'&!,U*V! %<! *4&! )0-,'%Z,6%-%*7! 0/! *4&! <)4&'&F! ,#3! ;N! %<! *4&! )0R&'! 3&#<%*7! 0/! *4&!
%#+%3&#*!-%$4*F!R4%+4!%<!!
!

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

!! ! ! !!!

! UMJdaV!
! ! !

84&!,6<0')*%0#!+'0<<!<&+*%0#!%<!+,-+=-,*&3!/'05!*4&!3%<<%),*&3!)0R&'!67!*4&!
<)4&'&!,#3!+,#!6&!R'%**&#!,<!
!

!!"# !
!!"#

!!

!
!

!!

!" !!!! ! UMJd]V!
! ! !

84&!&[*%#+*%0#!'&/&'<!*0!*4&!)0R&'!'&50D&3!/'05!*4&!%#+05%#$!6&,5!3=&!*0!
*4&!)'&<&#+&!0/!,!),'*%+-&J!84&!&[*%#+*%0#!+'0<<!<&+*%0#!%<!*4&!<=5!0/!*4&!<+,**&'%#$!
+'0<<!<&+*%0#!,#3!*4&!,6<0')*%0#!+'0<<!<&+*%0#F!R4%+4!%<!$%D&#!67!!



!

! !OM!

! !!"# ! !!"# ! !!"#

!
!

!
!!"!!

!! ! ! !!

!! ! ! !!!

!

! !!!"! !"
!! ! ! !!

!! ! ! !!!

! !!
!!

UMJdfV!

! ! !

e0*&! *4,*! *4&! <+,**&'%#$! +'0<<! <&+*%0#! %<! )'0)0'*%0#,-! *0! U4#VaF!R4&'&,<! *4&!
,6<0')*%0#!+'0<<!<&+*%0#!%<!)'0)0'*%0#,-!*0!4#J!84&'&/0'&F!&[*%#+*%0#!%<!305%#,*&3!67!
,6<0')*%0#! %/! *4&!),'*%+-&!<%Z&! %<!5=+4!<5,--&'! *4,#! *4&!R,D&-&#$*4! U4#!XX!OVF!,#3!
<+,**&'%#$!+0#*'%6=*&<!<%$#%/%+,#*-7!*0!&[*%#+*%0#!/0'!,!-,'$&!),'*%+-&J!84&!*&'5!5#M!%<!
*4&!)47<%+,-!+'0<<!<&+*%0#!0/!*4&!<)4&'&!R%*4!',3%=<!#J!84&!&[*%#+*%0#!+'0<<!<&+*%0#!0/!
*4&!<)4&'&!+,#!6&!5=+4!$'&,*&'!*4,#!%*<!)47<%+,-!+'0<<!<&+*%0#!R4&#!S/O!,))'0,+4&<!
*0! M/MJ! 84%<! %5)-%&<! *4,*! *4&! <5,--! <+,**&'%#$! ),'*%+-&! +,#! %#*&',+*! R%*4! -%$4*! D&'7!
&//%+%&#*-7!,*!'&<0#,#+&J!84&!3&*,%-&3!3%<+=<<%0#!,60=*!+'0<<!<&+*%0#<!R%--! /0--0R!%#!
*4&!#&[*!<&+*%0#J!

!

?JO&,78D9C=8>:7&ED8PDD7&$>@A8&C7;&3D8CG&*C7:HC98>=GD&

.*! *4&! &#3! 0/! *4&! )'&D%0=<! <&+*%0#F! R&! 3%<+=<<&3! *4&! <+,**&'%#$! ,#3! *4&!
,6<0')*%0#!0/!<5,--!<)4&'%+,-!),'*%+-&<J!Y#!$&#&',-F!5&*,-!#,#0),'*%+-&<!0/!,#7!<4,)&!
+,#!,-<0!%#*&',+*!R%*4!-%$4*J!Y#!,!)47<%+,-!)%+*='&F!*4&!<+,**&'%#$!+,#!6&!=#3&'<*003!,<!
*4&! '&S',3%,*%0#!3=&! *0! *4&! %#3=+&3! +=''&#*! %#! *4&!5&*,-! ),'*%+-&! 67! %#+%3&#*! -%$4*!
,#3!*4&!<+,**&'&3!U0'!'&S',3%,*&3V!/%&-3<!%#*&'/&'&!R%*4!*4&!%#+%3&#*!/%&-3<J!.<!,!'&<=-*F!
<05&! ,50=#*! 0/! )0R&'! %<! '&50D&3! /'05! %#+%3&#*! R,D&! *4'0=$4! <+,**&'%#$! ,#3!
,6<0')*%0#\! *4%<! %<! +,--&3! &[*%#+*%0#! kdclJ! Y#! *4%<! <&+*%0#F! R&! 3%<+=<<! *4&! $&#&',-!
'&-,*%0#!0/!*4&!<+,**&'%#$!,#3!*4&!,6<0')*%0#!/'05!*4&!&-&+*'05,$#&*%+!/%&-3!*4&0'7J!
.<! ,! <*,'*%#$! )0%#*F! +0#<%3&'! -%$4*! <+,**&'%#$! 67! ,! 5&*,-! ),'*%+-&! 0/! ,#! ,'6%*','7!
$&05&*'7!,<!<40R#!%#!2%$J!MJ]J!



!

! !Od!

!

0.123%&?-N&H6"++%3.*1&'(&$.1;+&#B&"&:%+"$&*"*'<"3+.6$%-&"\&:+4&5,*%+!0/!<+,**&'%#$!
)'0+&<<!67!,!5&*,-!#,#0),'*%+-&J!#@9\&:%5=-,*&3!%#+%3&#*F!<+,**&'&3F!,#3!*0*,-!
5,$#&*%+!/%&-3<!kaNlJ!!

K&! ,<<=5&! *4,*! *4&! )-,#&! R,D&! 0/! &-&+*'05,$#&*%+! /%&-3<! )<$=! ,#3! ><$=! %<!
%#+%3&#*! 0#! *4&! 5&*,-! #,#0),'*%+-&F! ,#3! *4&! <+,**&'&3! /%&-3<! 67! *4&! ),'*%+-&! ,'&!
'&)'&<&#*&3! 67!)%=#! ,#3!>%=#J! 84&#F! R&! +,#! /%#3! *4&! *0*,-! /%&-3<! ,<! *4&! <=5! 0/! *4&!
%#+%3&#*!,#3!<+,**&'&3!/%&-3<F!R4%+4!,'&!&[)'&<<&3!,<!!
! !!"! ! !!"# ! !!"#! UMJdbV!
! !!"! ! !!"# ! !!"#! UMJd`V!
! ! !

84&!)0R&'!3&#<%*7! /-0R!0/! *4&! &-&+*'05,$#&*%+!R,D&! +,#!6&!06*,%#&3! /'05!
*4&!@07#*%#$!D&+*0'!0/!*0*,-!/%&-3<F!R4%+4!%<!$%D&#!67!
!

!!"! !
!

!
!" !!"!!!!"!

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

!
!

!
!"!!!!"# ! !!"#!!!!!!" ! !!"#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UMJdcV!



!

! !Oa!

!
!

!
!" !!"#!!!"#

!
!
!

!
!" !!"#!!!"#

!

!
!

!
!" !!"#!!!"#

!
! !!"#!!!"#

! !

! !!"# ! !!"# ! !!"#!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! ! !

R4&'&! !!"# ! !
!
!" !!"#!!!"#

! !,#3! !!"# ! !
!
!" !!"#!!!"#

! !,'&! *4&! *%5&S

,D&',$&3! @07#*%#$! D&+*0'<! 0/! *4&! %#+%3&#*! ,#3! <+,**&'&3! R,D&<F! ,#3! !!"# !
!
!
!" !!"#!!!"#

!
! !!"#!!!"#

! !+0''&<)0#3<! *0! *4&! &-&+*'05,$#&*%+! )0R&'! 3&#<%*7!
3=&!*0!*4&!%#*&'/&'&#+&!0/!*4&!%#+%3&#*!,#3!<+,**&'&3!/%&-3<J!

Y#!0'3&'! *0! /%#3! *4&!'&-,*%0#! /0'! *4&!3%//&'&#*!&#&'$7!+4,##&-<F!R&! %#*&$',*&!
">J!UMJdcV!0#!,#7!+-0<&3!<='/,+&F!vF!R4%+4!+0#*,%#<!*4&!5&*,-!#,#0),'*%+-&J!!
!

!!"! ! !! ! !!"# ! !! ! !!"# ! !! ! !!"# ! !!! UMJaNV!
! ! !

Y#!">J!UMJaNVF!*4&!*&'5!0#!-&/*S4,#3&3!<%3&!6&+05&<!*4&!3%<<%),*&3!)0R&'!67!
,6<0')*%0#!U !!"! ! !! ! !!!"#VF!,#3!*4&!*&'5! !!"# ! !!!6&+05&<!Z&'0!6&+,=<&!*4&!
%#+05%#$! -%$4*! %<! ,! )-,#&! R,D&J! 84&! )0R&'! <+,**&'&3! 67! *4&! ),'*%+-&! %<! $%D&#! 67!
!!"# ! !! ! !!"# F!,#3!*4&!%#*&'/&'&#+&!*&'5!%#!*4&!<+,**&'%#$!)'0+&<<!U !!"# ! !! !

!!!"#VJ!<40R<!*4&!)0R&'!,<!&[*%#+*J!84&'&/0'&F!R&!'&R'%*&!">J!UMJaNV!,<!!
! !!"# ! !!"# ! !!"#! UMJaOV!
! ! !

.$,%#F!R&!+0#/%'5!*4,*!?'1!!+0''&<)0#3<!*0!*4&!*0*,-!)0R&'!&[*%#+*!/'05!*4&!%#+%3&#*!
R,D&!67!<+,**&'%#$!,#3!,6<0')*%0#J!

84&! +0#+&)*!0/! &//&+*%D&! +'0<<! <&+*%0#<! %<! 0/*&#!=<&3! *0! +0#<%3&'! *4&!)0R&'!
3%<<%),*%0#<!%#!3%//&'&#*!+4,##&-<J!.#!&//&+*%D&!+'0<<!<&+*%0#!%<!3&/%#&3!,<!*4&!',*%0!0/!
*4&!3%<<%),*&3!)0R&'!*0!*4&!)0R&'!3&#<%*7!0/!*4&!%#+%3&#*!R,D&J!84&'&/0'&F!
! !!"# ! !!"# !!! UMJaMV!
! !!"# ! !!"# !!! UMJadV!
! !!"# ! !!"# !!! UMJaaV!
! ! !

R4&'&! ;N! %<! *4&!)0R&'!3&#<%*7!0/! *4&! %#+%3&#*!R,D&!U! !!"# VJ!E<%#$!">J! UMJaOVF!R&!
3&/%#&!*4&!'&-,*%0#!6&*R&&#!&//&+*%D&!+'0<<!<&+*%0#<!,<!!
! !!"# ! !!"# ! !!"#! UMJa]V!
! ! !

Y#!0'3&'!*0!%#+'&,<&!*4&!+0=)-%#$!0/!-%$4*!/0'!,!5&*,-!#,#0),'*%+-&F!-,'$&!+'0<<!
<&+*%0#<! ,'&! '&>=%'&3J! G&+,=<&! *4&! %#*&',+*%0#! 0/! -%$4*! ,#3! ,! 5&*,-! ),'*%+-&! %<!
6,<%+,--7!*4&!'&<=-*!0/!%#*&'/&'&#+&!)4&#05&#0#!6&*R&&#!*4&!%#+%3&#*!,#3!<+,**&'&3!
R,D&F! *4&! -,'$&! +'0<<! <&+*%0#<! 0/! ,!5&*,-! ),'*%+-&! U0'! ,#! 0)*%+,-! ,#*&##,V!5=<*! 6&!
3&<%$#&3! <0! *4,*! *4&! ',3%,*%0#! ),**&'#! *0! 6&! <),*%,--7! ,'&! R&--S5,*+4&3! R%*4! *4&!
%#+%3&#*! R,D&J! Y#! $&#&',-F! *4&! <),*%,-! 503&! 5,*+4%#$! '&>=%'&<! *4&! &[)'&<<%0#! 0/!
&-&+*'05,$#&*%+! /%&-3<!,#3! %#*&$',*%0#!0/! *R0!503&<!,*! *4&!&#*%'&! +0=)-%#$! '&$%0#J!
W0R&D&'F!%/!*4&!%#+%3&#*!%--=5%#,*%0#!%<!,!)-,#&!R,D&F!*4&!&//&+*%D&!+'0<<!<&+*%0#!+,#!
6&! %#*'03=+&3! 67! %#+0')0',*%#$! *4&! +0#+&)*! 0/! 3%'&+*%D%*7! %#! ,#*&##,! *4&0'7J! .<!



!

! !O]!

<40R#! %#! *4&! B4,)*&'! dF! *4&! &//&+*%D&! +'0<<! <&+*%0#<! ,'&! )'0)0'*%0#,-! *0! *4&!
3%'&+*%D%*7!0/!*4&!,#*&##,J!
! !



!

! !Of!

!

)4"5!%/&O&

"78D77C&(<7;CMD78CGI&

K%*4! *4&!$'&,*!<=++&<<!0/! UT2!,#*&##,<F! +05)'&4&#<%D&!,#*&##,! *4&0'7!4,<!
<=++&<</=--7!&[)-,%#&3!60*4!*4&0'&*%+,--7!,#3!&[)&'%5&#*,--7!40R!,#!,#*&##,!R0';<!
kaOlAkadlJ!.-*40=$4!0)*%+,-!,#*&##,<!4,D&!<&D&',-!3%<*%#+*%0#<F!&J$JF! <=+4!,<!0)*%+,-!
5,*&'%,-!)'0)&'*%&<F! *7)&<!0/! ,**,+4&3! -0,3<!0'!$&#&',*0'<F! *4&%'!)47<%+,-!6&4,D%0'!
6,<&3! 0#! >=,#*=5! &-&+*'037#,5%+<! Ug"?V! '&$%5&F! ,#3! <0! 0#F! *4&%'! -%$4*S5,**&'!
%#*&',+*%0#! <*%--! '&-%&<! 0#! *4&! %3&#*%+,-! )47<%+,-! 5&+4,#%<5H! ,#*&##,<! ',3%,*&! U0'!
+,)*='&V! &-&+*'05,$#&*%+! R,D&! /'05! &[+%*&3! U0'! %#3=+&3V! +=''&#*! 3%<*'%6=*%0#J!
84&'&/0'&F! ,<)&+*<! 0/!T2! ,#*&##,! *4&0'7! +,#!6&!=<&3! *0!=#3&'<*,#3! ',3%,*%0#! ,#3!
,6<0')*%0#!+4,',+*&'%<*%+<!0/!,#!0)*%+,-!,#*&##,J!

84%<! +4,)*&'! '&D%&R<! *4&! /=#3,5&#*,-<! 0/! ,#*&##,! *4&0'7J! 2%'<*F! R&! R%--!
6'%&/-7! *,;&! ,! -00;! ,*! *4&! 0D&'D%&R! 0/! ,#*&##,<J! :&+0#3-7F! R&! R%--! %#*'03=+&! ;&7!
),',5&*&'<! *4,*! 3&/%#&! *4&! +4,',+*&'%<*%+<! #&+&<<,'7! /0'! ,#*&##,J! 2%#,--7F! R&!R%--!
3%<+=<<!*4&!,#*&##,!+%'+=%*!503&-<!/0'!*',#<5%**%#$!,#3!'&+&%D%#$!503&<J!

!

OJ6&'QD9Q>DPI&:K&"78D77C&

OJ6J6&"78D77C&/C;>C8>:7&C7;&/D8C9;C8>:7&%KKD=8&

84&! )47<%+<! 0/! ,#*&##,! ',3%,*%0#! +,#! 6&! =#3&'<*003! ,<! *4&! '&<=-*! 0/!
'&*,'3,*%0#!&//&+*F!R4%+4!4,))&#<!R4&#!*4&!+%'+=%*!&-&5&#*<!4,D&!+05),',6-&!<%Z&<!
R%*4!*4&!R,D&-&#$*4!kaalJ!K4&#!R&!+0#<%3&'! -0R!/'&>=&#+%&<F! *4&!+%'+=%*!&-&5&#*<!
=<=,--7!4,D&!5=+4!<5,--&'!3%5&#<%0#<!*4,#!*4&!R,D&-&#$*4J!84&#F!*4&!)'0),$,*%0#!
*%5&! /'05! 0#&! ),'*! 0/! *4&! +%'+=%*! &-&5&#*! *0! ,#0*4&'! %<! #&$-%$%6-&J! 2%$='&! dJO!
%--=<*',*&<!,#!&[,5)-&!0/!,! -00)!,#*&##,J!.*! -0R!/'&>=&#+%&<F! *4&!3%<*,#+&!6&*R&&#!
)0%#*!.!,#3!G!%<!<0!<5,--!%#!+05),'%<0#!R%*4!R,D&-&#$*4F!*4,*!*4&!)4,<&!3&-,7!3=&!*0!
*4&! *',D&--%#$! /0'! *4&! 5,$#&*%+! /%&-3! 67! +=''&#*! &-&5&#*! ,*! )0%#*! .! *0! )0%#*! G! %<!
%#<%$#%/%+,#*J!84&#F!*4&!%#3=+&3!/%&-3!/'05!*%5&SD,'7%#$!5,$#&*%+!/%&-3!%<!cN!3&$'&&<!
0=*!0/!)4,<&!R%*4!+=''&#*!%#!GF!R4%+4!'&<=-*<!%#!*4&!%#3=+*%D&!&//&+*!R%*40=*!)0R&'!
3%<<%),*%0#J!.*!4%$4!/'&>=&#+%&<F!40R&D&'F!*4&!-00)!3%5&#<%0#!6&+05&<!+05),',6-&!
*0!R,D&-&#$*4F! ,#3! *4&!)4,<&!3&-,7!3=&! *0! *4&!)'0),$,*%0#!0/!5,$#&*%+! /%&-3! /'05!
)0%#*!.!*0!G!+,##0*!6&!%$#0'&3J!84&!'&*,'3&3!5,$#&*%+!/%&-3!%#3=+&<!*4&!&-&+*'%+!/%&-3F!



!

! !Ob!

R4%+4! %<! #0*! &[,+*-7! cN!3&$'&&<! 0=*! 0/! )4,<&!R%*4! *4&! +=''&#*! ,*!GJ! 84%<! %#S)4,<&!
+05)0#&#*! 0/! *4&! %#3=+&3! /%&-3! +0#*'%6=*&<! *0! *4&! )0R&'! 3%<<%),*%0#F! R4%+4!
+0''&<)0#3<!*0!*4&!',3%,*&3!)0R&'!67!*4&!,#*&##,J!

!

0.123%&J-K&R%+"39"+.'*&%((%6+&.*&$''<&"*+%**"-&@4,<&!'&*,'3,*%0#!%<!0++=''&3!
6&*R&&#!+=''&#*!,*!.!,#3!%#3=+&3!/%&-3!,*!G!R4&#!,#*&##,!<%Z&!%<!+05),',6-&!R%*4!
R,D&-&#$*4J!

Y/!*4&!3%<*'%6=*%0#!0/!+=''&#*!%#!+%'+=%*!%<!;#0R#F!/%&-3<!,#3!)0R&'!',3%,*&3!67!
*4&!+%'+=%*!+,#!6&!+,-+=-,*&3J!2'05!*4&!'&-,*%0#!6&*R&&#!*4&!',3%,*&3!)0R&'!,#3!*4&!
+=''&#*!,*!*4&!*&'5%#,-<!0/!',3%,*%#$!),'*!U*4&!,#*&##,!),'*VF!*4&!)0R&'!3%<<%),*%0#!
67! ',3%,*%0#! +,#! 6&! &[)'&<<&3! 67! ,! '&<%<*%D&! *&'5! %#! *4&! +%'+=%*J! 84%<! %<! +,--&3!
',3%,*%0#! '&<%<*,#+&J! U.! 3&*,%-&3! 3%<+=<<%0#! ,60=*! ',3%,*%0#! '&<%<*,#+&! R%--! 6&!
,33'&<<&3! %#! ,! -,*&'! <&+*%0#JV! Y#! '&,-%*7F! %#! 0'3&'! *0! 06*,%#! *4&! ,+*=,-! +=''&#*!
3%<*'%6=*%0#F! +,-+=-,*%0#! 0/! *4&! ',3%,*%0#! '&<%<*,#+&! %<! '&>=%'&3! *0! <0-D&! *4&!
60=#3,'7SD,-=&! )'06-&5\! %*! %<! <05&*%5&<! 3%//%+=-*! *0! 06*,%#! *4&! &[,+*! ,#,-7*%+,-!
<0-=*%0#J!84&'&/0'&F!'&,<0#,6-&!,<<=5)*%0#<!/0'!+=''&#*!3%<*'%6=*%0#<!,'&!0/*&#!=<&3!
*0! +,-+=-,*&! ',3%,*%0#! +4,',+*&'%<*%+<J! 84&! ,<<=5&3! 3%<*'%6=*%0#! 3&)&#3<! 0#! *4&!
<4,)&! ,#3! '&-,*%D&! <%Z&! *0! R,D&-&#$*4! 0/! ,#*&##,<J! 20'! &[,5)-&<F! ,! *'%,#$=-,'!
+=''&#*!3%<*'%6=*%0#!%<!,<<=5&3!/0'!,!<5,--!3%)0-&!,#*&##,!,#3!,!<%#=<0%3,-!+=''&#*!
3%<*'%6=*%0#!/0'!,!4,-/SR,D&!3%)0-&!,#*&##,J!

!

OJ6J?&)C8D@:9>DI&:K&"78D77CI&

"<<&#*%,--7F!,#!,#*&##,!%<!,!3&D%+&!*4,*!*',#</&'<!&#&'$7!)'0),$,*%0#!6&*R&&#!
$=%3&3!R,D&<!,#3!/'&&S<),+&!R,D&<J!G7!'&+%)'0+%*7F!,#!,#*&##,!+,#!6&!=<&3!%#!60*4!
*4&! *',#<5%**%#$! 503&! ,#3! '&+&%D%#$! 503&\! 40R&D&'F! %*! %<! =<=,--7! '&>=%'&3! *0!
0)*%5%Z&! ,#*&##,! )&'/0'5,#+&! ),',5&*&'<J! E#/0'*=#,*&-7F! *4&! )&'/0'5,#+&! 0/!
,#*&##,! +,##0*! 6&! <%$#%/%+,#*-7! %5)'0D&3! R%*40=*! <,+'%/%+%#$! 0*4&'! )&'/0'5,#+&!
),',5&*&'<J!.!3&*,%-&3!3&<+'%)*%0#!0/!*4&!,#*&##,!)&'/0'5,#+&!),',5&*&'<!R%--!6&!



!

! !O`!

3%<+=<<&3!6&-0RJ!W&'&F!R&!R%--! %#*'03=+&!D,'%0=<!*7)&<!0/!,#*&##,<!+,*&$0'%Z&3!67!
<)&+%/%+! +4,',+*&'%<*%+<J! 840=$4! *4&'&! ,'&! <&D&',-! R,7<! *0! +-,<<%/7! ,#*&##,<F! &J$JF!
,++0'3%#$!*0! *4&%'!,))-%+,*%0#<!,#3!*&+4#0-0$%&<F!4&'&!R&!+,*&$0'%Z&!,#*&##,<! %#*0!
*R0!<&),',*&!+-,<<&<J!

84&! /%'<*! +-,<<%/%+,*%0#! %<! 67! <),*%,-! ',3%,*%0#! +4,',+*&'%<*%+<! 0/! ,#*&##,<J!
.++0'3%#$! *0! *4&%'!,#$=-,'! ',3%,*%0#!),**&'#F!,#*&##,<!,'&!$&#&',--7! %#!0#&!0/! *R0!
+,*&$0'%&<H! 05#%3%'&+*%0#,-! ,#3! 3%'&+*%0#,-! ,#*&##,<J! (5#%3%'&+*%0#,-! ,#*&##,<!
',3%,*&! U0'! '&+&%D&V! 50'&! 0'! -&<<! %#! ,--! 3%'&+*%0#<F! R4&'&,<! 3%'&+*%0#,-! ,#*&##,!
',3%,*&!U0'!'&+&%D&V!)'&/&'&#*%,--7!%#!,!),'*%+=-,'!3%'&+*%0#J!84&'&/0'&F!%*!%<!%5)0'*,#*!
*0!;#0R!*4&!',3%,*%0#!),**&'#!0/!,#!,#*&##,! *0!3%<*%#$=%<4!40R!,!<)&+%/%+!,#*&##,!
0)&',*&<J! (5#%3%'&+*%0#,-! ,#*&##,<! 4,D&!5&'%*<! /0'! 6'0,3+,<*%#$! <7<*&5<! *4,*! *0!
<&#3! <%$#,-<! *4'0=$4! 6'0,3<%3&! 3%'&+*%0#<! ,*! -0R! /'&>=&#+%&<! <%#+&! ,! 3%'&+*%0#,-!
,#*&##,!,*! *4&<&!/'&>=&#+%&<!R0=-3!6&!*00! -,'$&!,#3!#0*!+0<*!&//&+*%D&J!?%'&+*%0#,-!
,#*&##,<F!R4%+4!=<=,--7!4,D&!6&**&'!$,%#!,#3!,'&!)'&/&''&3!R4&#! *',#<5%**%#$!U0'!
'&+&%D%#$V! 3%'&+*%0#<F! ,'&! '&-,*%D&-7! )'&/&''&3! %#! ,))-%+,*%0#<! /0'! )0%#*S*0S)0%#*!
+055=#%+,*%0#<J! 2%$='&! dJM! <40R<! <05&! &[,5)-&<! 0/! 05#%3%'&+*%0#,-! ,#3!
3%'&+*%0#,-!,#*&##,<J!

!

0.123%&J-I&F:*.9.3%6+.'*"$&"*9&9.3%6+.'*"$&"*+%**",-&"\&(5#%3%'&+*%0#,-!
,#*&##,<J!#\&?%'&+*%0#,-!,#*&##,<J!

.#*&##,<!,-<0!+,#!6&!+,*&$0'%Z&3!67!*4&%'!<)&+*',-!',3%,*%0#!+4,',+*&'%<*%+<J!
84&! 6,#3R%3*4! 0/! ,#*&##,! %<! 3&/%#&3! ,<! *4&! ',#$&! 0/! /'&>=&#+%&<! 0D&'! R4%+4!



!

! !Oc!

%5)0'*,#*! )&'/0'5,#+&! ),',5&*&'<! ,'&! ,++&)*,6-&J! T&<0#,#*! ,#*&##,<! 4,D&! $003!
%#)=*! %5)&3,#+&! ,#3! ',3%,*%0#! )'0)&'*%&<! 0D&'! ,! #,''0R! 6,#3! 0/! /'&>=&#+%&<J! Y#!
$&#&',-F! '&<0#,#*! ,#*&##,<! 4,D&! -0R! *0! 503&',*&! $,%#<! ,#3! 6'0,3! ',3%,*%0#!
),**&'#<J!Y#!+0#*',<*F!6'0,36,#3!,#*&##,<!4,D&!,++&)*,6-&!',3%,*%0#!+4,',+*&'%<*%+<!
0D&'! ,! MHO! 6,#3R%3*4! ',*%0! 0/! =))&'! *0! -0R&'! 0)&',*%#$! /'&>=&#+%&<J! G'0,36,#3!
,#*&##,<! ,'&! )'&/&''&3!R4&#! ,))-%+,*%0#<! 3&5,#3! *4,*! *4&7! 0)&',*&! 0D&'! ,!R%3&!
',#$&!0/!/'&>=&#+%&<J!_,'%0=<!*7)&<!0/!'&<0#,#*!,#3!6'0,36,#3!,#*&##,<!,'&!<40R#!
%#!2%$J!dJdJ!

!

0.123%&J-V&R%,'*"*+&"*9&#3'"9#"*9&"*+%**",-&"\&T&<0#,#*!,#*&##,<J!#\&
G'0,36,#3!,#*&##,<J!

G&+,=<&! *4&'&! ,'&! *',3&S0//<! 6&*R&&#! ,#*&##,! ),',5&*&'<F! %5)'0D%#$! 0#&!
),',5&*&'F! %#! $&#&',-F! '&>=%'&<! <,+'%/%+%#$! 0#&! 0'! 50'&! 0*4&'! ),',5&*&'<J! 20'!
&[,5)-&F! %/! 0#&! R,#*<! *0! %#+'&,<&! *4&! $,%#! 0/! ,#*&##,F! %*! '&3=+&<! *4&! %<0*'0)7! 0/!
',3%,*%0#! ),**&'#! 67! &#4,#+&3! 3%'&+*%D%*7J! 20'! &[,5)-&F! 6'0,36,#3! ,#*&##,<! ,'&!
5,3&!R%*4!+056%#&3! -%#&,'!&-&5&#*<!0'!+0#*%#=0=<-7!D,'7%#$!$&05&*'7!*0!+0D&'!,!
R%3&!0)&',*%#$!6,#3R%3*4J!W0R&D&'F! <%#+&!0#-7!,!)0'*%0#!0/!,!6'0,36,#3!,#*&##,!
+0#*'%6=*&<! /0'!',3%,*%0#!,*!,!$%D&#!/'&>=&#+7F! *4&!&//%+%&#+7!0/! *4&!,#*&##,! %<! -0RJ!
84&'&/0'&F! *4&<&! -%5%*,*%0#<! ,'&! ,#! %5)0'*,#*! +0#<%3&',*%0#! R4&#! 3&<%$#%#$! ,#!
,#*&##,!/0'!<)&+%/%+!,))-%+,*%0#<J!!I0<*!,))-%+,*%0#<!0/!0)*%+,-!,#*&##,<!,'&!6,<&3!0#!
*4&%'!,6%-%*%&<!*0!+0#+&#*',*&3!-%$4*!%#*0!*4&!#,#0<+,-&!'&$%0#!,#3t0'!&#4,#+%#$!*4&!
&5%<<%0#!',*&!0/!*4&!,3j,+&#*!&5%**&'J!84&'&/0'&F!*4&!4%$4!$,%#!,#3!&//%+%&#+7!,'&F!%#!



!

! !MN!

$&#&',-F! )'&/&''&3! ;&7! 3&<%$#! ),',5&*&'<J! Y#! /0--0R%#$! <&+*%0#<F! ,#*&##,!
)&'/0'5,#+&!),',5&*&'<!R%--!6&!3%<+=<<&3!%#!3&*,%-J!

!

OJ?&"78D77C&5D9K:9MC7=D&5C9CMD8D9I&

OJ?J6&/C;>C8>:7&5C88D97&

.!',3%,*%0#!),**&'#!'&/&'<!*0!,!3%'&+*%0#,-!3&)&#3&#+&!0/!*4&!<*'&#$*4!0/!*4&!
',3%,*&3! R,D&<J! :%#+&! ',3%,*%0#! ),**&'#! %<! *4&! /,'S/%&-3! )'0)&'*7! 0/! ,#*&##,F! ,!
<)4&'%+,-! +00'3%#,*&! %<! =<&3! *0! '&)'&<&#*! *4&! ,#$=-,'! 3%<*'%6=*%0#! 0/! *4&! ',3%,*&3!
/%&-3!0'!)0R&'J!G&+,=<&! *4&!',3%,*&3! /%&-3! %<! %#D&'<&-7!)'0)0'*%0#,-! *0! *4&!3%<*,#+&!
UOt"VF! *4&! /%&-3! 3%<*'%6=*%0#! ,*! ,! +0#<*,#*! 3%<*,#+&! 5=<*! 6&! +0#<%3&'&3! R4&#!
3&*&'5%#%#$!*4&!',3%,*%0#!),**&'#J!.-<0F!%*!%<!+0#D&#%&#*!*0!#0'5,-%Z&!*4&!&[)'&<<%0#!
/0'! /%&-3! 3%<*'%6=*%0#! <=+4! *4,*! %*<! 5,[%5=5! 6&+05&<! =#%*7J! 84&#F! *4&! ',3%,*%0#!
),**&'#!+,#!6&!&[)'&<<&3!,<!!
!

!!!!!! !
!

!!!"#!
! UdJafV!

! ! !

R4&'&!@UAF!BV!%<!*4&!#0'5,-%Z&3!/%&-3!),**&'#F!,#3!)U5,[V!%<!*4&!5,[%5=5!D,-=&!0/!
*4&!5,$#%*=3&!0/!)!0D&'!,!<)4&'&!0/!06<&'D,*%0#!',3%=<!"J!Y#!$&#&',-F!@UAF!BV!+,#!6&!
+05)-&[SD,-=&3J!

84&! ',3%,*%0#! ),**&'#! +,#! 6&! ,-<0! 3&<+'%6&3! 67! *4&! ',3%,*&3! )0R&'J! 84&!
)0R&'!),**&'#!$%D&<!*4&!,#$=-,'!3%<*'%6=*%0#!0/!*4&!)0R&'!3&#<%*7!,#3!+,#!6&!/0=#3!
/'05!*4&!"S+05)0#&#*!0/!*4&!@07#*%#$!D&+*0'!,*!*4&!+0#<%3&'&3!3%'&+*%0#J!:%#+&!*4&!
@07#*%#$! D&+*0'! ,*! /,'S/%&-3! '&$%0#! %<! UOtMV)>wsx)xMtMCF! *4&! #0'5,-%Z&3! )0R&'!
),**&'#!6&+05&<!
! !!!!!! ! !!!!!! !! UdJabV!
! ! !

84&!*7)%+,-!',3%,*%0#!),**&'#!0/!,#!,#*&##,!%<!%--=<*',*&3!%#!2%$J!dJaU,VF!R4%+4!
4,<!,!<%#$-&!#,''0R!5,%#!6&,5!,#3!5%#0'!<%3&!-06&<J!84%<!),**&'#!%#3%+,*&<!*4,*!*4&!
,#*&##,! %<! ,! 3%'&+*%0#,-! ,#*&##,J! 2%$='&! dJaU6V! <40R<! *4&! ,#,-7*%+,--7! +,-+=-,*&3!
',3%,*%0#! ),**&'#! 0/! *4&! %3&,-! 3%)0-&! ',3%,*0'J! 84&! %3&,-! 3%)0-&! 4,<! ,! m30=$4#=*n!
<4,)&3!',3%,*%0#!),**&'#!<0!*4,*!*4&!),**&'#!%#!)4%!)-,#&!%<!%<0*'0)%+\!*4&!),**&'#!%#!
*4&*,!)-,#&!%<!<40R#!%#!2%$J!dJaU6VJ!



!

! !MO!

!

0.123%&J-O&MT":<$%,&'(&3"9."+.'*&<"++%3*&<'$"3&<$'+,-&"\&"[,5)-&!0/!,!',3%,*%0#!
),**&'#!R4%+4!4,<!3%'&+*%0#,-!5,%#!6&,5J!#\&T,3%,*%0#!),**&'#!)0-,'!)-0*!0/!2S
,-%$#&3!%3&,-!3%)0-&!',3%,*0'!%#!*4&*,!)-,#&J!

!

OJ?J?&2>9D=8>Q>8F&

84&!)'&D%0=<!<&+*%0#!3%<+=<<&3!*4&!',3%,*%0#!),**&'#!0/!*4&!,#*&##,J!(#+&!*4&!
,#$=-,'!3%<*'%6=*%0#!0/!*4&!',3%,*&3!)0R&'!%<!;#0R#F!%*!%<!)0<<%6-&!*0!+,-+=-,*&!40R!
5=+4! )0R&'! 3&#<%*7! %<! ',3%,*&3! %#! ,! +&'*,%#! 3%'&+*%0#J! 84%<! +4,',+*&'%<*%+! 0/! ,#!
,#*&##,! %<! +,--&3! %*<! 3%'&+*%D%*7J! Y#! 0'3&'! *0! 3&/%#&! *4&! 3%'&+*%D%*7! %#! ,#! ,#,-7*%+,-!
&[)'&<<%0#F!%*!%<!+0#D&#%&#*!*0!%#*'03=+&!*4&!+0#+&)*!0/!',3%,*%0#!%#*&#<%*7J!T,3%,*%0#!
%#*&#<%*7!%<!3&/%#&3!/'05!!
!

!!!!!! !
!

!
!" !!! ! !

!
! ! !!!!!!!!! UdJa`V!

! ! !

84&'&/0'&F! ',3%,*%0#! %#*&#<%*7! %<! *4&! )0R&'! ',3%,*&3! %#! ,! $%D&#! 3%'&+*%0#! )&'! =#%*!
<0-%3!,#$-&J!:%#+&!@07#*%#$!D&+*0'!D!0/!*4&!,#*&##,!,*!*4&!/,'S/%&-3!'&$%0#!%<!%#D&'<&-7!
)'0)0'*%0#! *0! *4&! <>=,'&! 0/! 3%<*,#+&! UOt"MVF! ',3%,*%0#! %#*&#<%*7! %<! %#3&)&#3&#*! 0/!
3%<*,#+&! "J! E<%#$! *4&! #0'5,-%Z&3! /%&-3! ),**&'#F! ',3%,*%0#! %#*&#<%*7! +,#! 6&! ,-<0!
&[)'&<<&3!,<!!
! !!!!!! ! !! !!!!!! !! UdJacV!
! ! !

R4&'&!E&! %<! *4&!5,[%5=5! ',3%,*%0#! %#*&#<%*7F! ,#3!@UAF!BV! %<! *4&! #0'5,-%Z&3! /%&-3!
),**&'#! 3&'%D&3! /'05! ">J! UdJOVJ! T,3%,*%0#! %#*&#<%*7! R,<! 3&/%#&3! %#! ">J! UdJdVF!
*4&'&/0'&F! *4&! *0*,-! ',3%,*&3! )0R&'! +,#! 6&! +,-+=-,*&3! 67! %#*&$',*%#$! *4&! ',3%,*%0#!
%#*&#<%*7!0D&'!&#*%'&!<0-%3!,#$-&!,'0=#3!*4&!,#*&##,H!
!

! ! !!!!!!!! ! !! !!!!!! !!!! UdJ]NV!
! ! !



!

! !MM!

84&#F!3%'&+*%D%*7!%<!3&/%#&3!,<!*4&!',*%0!0/!*4&!',3%,*%0#!%#*&#<%*7!%#!,!+&'*,%#!
3%'&+*%0#!*0!*4&!,D&',$&!',3%,*%0#!%#*&#<%*7!)&'!=#%*!<0-%3!,#$-&H!
!

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

!!"#

! UdJ]OV!
! ! !

R4&'&!E#F'!%<!*4&!,D&',$&!',3%,*%0#!%#*&#<%*7F!R4%+4!+,#!6&!+,-+=-,*&3!,<!E#F's?ta5J!
.-*40=$4!3%'&+*%D%*7!7UAF!BV! %<!,! /=#+*%0#!0/! *4&!,#$=-,'!+00'3%#,*&!*4,*!<)&+%/%&<!,!
+&'*,%#!3%'&+*%0#F!3%'&+*%D%*7!7!%<!0/*&#!=<&3!R%*40=*!,#7!3%'&+*%0#,-!%#/0'5,*%0#J!Y#!
*4%<! +,<&F! 7! '&/&'<! *0! 5,[%5=5! 3%'&+*%D%*7J! G7! %#*'03=+%#$! ,! 6&,5! <0-%3! ,#$-&!
3&/%#&3!67!!! ! !!!!!! !!!F!*4&!5,[%5=5!3%'&+*%D%*7!+,#!6&!&[)'&<<&3!,<H!!
!

! !
!!

!!

! UdJ]MV!
! ! !

?%'&+*%D%*7!%<!3&*&'5%#&3!67!',3%,*%0#!),**&'#!%#!*4&!*',#<5%**%#$!503&!0/!*4&!
,#*&##,J! W0R&D&'F! 3%'&+*%D%*7! %<! ,-<0! +-0<&-7! '&-,*&3! *0! *4&! '&+&%D%#$! +,),6%-%*7!
'&-,*&3! *0! *4&! '&+%)'0+,-!)'0)&'*7!0/! ,#*&##,J! Y#!5,#7! +,<&<F! 0)*%+,-! ,#*&##,<!,'&!
=<&3! %#!*4&!'&+&%D%#$!503&!*0!+,)*='&!,#3!/0+=<! -%$4*\! *4&'&/0'&F! %*! %<! %5)0'*,#*! *0!
3&<%$#!0)*%+,-!,#*&##,!R%*4!$003!3%'&+*%D%*7F!R4%+4!'&<=-*<!%#!,#!&//%+%&#*!'&+&)*%0#!
0/!-%$4*J!84&!'&-,*%0#<4%)!6&*R&&#!3%'&+*%D%*7!,#3!*4&!'&+&%D%#$!+,),6%-%*7!0/!,#*&##,!
R%--!6&!,33'&<<&3!%#!*4&!<&+*%0#!*4,*!3%<+=<<&3!*4&!&//&+*%D&!,)&'*='&!0/!,#*&##,J!!

!

OJ?JO&,7H<8&,MHD;C7=DR&/C;>C8>:7&/DI>I8C7=D&C7;&/C;>C8>:7&%KK>=>D7=F&

84&! %#)=*! %5)&3,#+&!0/!,#!,#*&##,! %<! *4&!&>=%D,-&#*! %5)&3,#+&!<&&#!,*! %*<!
*&'5%#,-J!84&'&/0'&F!)'0)&'! %#)=*! *&'5%#,-<!0/! ,#!,#*&##,!5=<*!6&!3&/%#&3!6&/0'&!
3%<+=<<%#$!%*<!%#)=*!%5)&3,#+&J!.<!=<=,-F!*4&!%#)=*!%5)&3,#+&!0/!,#!,#*&##,!+0#<%<*<!
0/!'&,-!,#3!%5,$%#,'7!),'*<J!
! !! ! !! ! !!!! UdJ]dV!
! ! !

84&!'&,-!),'*!GH!U%#)=*!'&<%<*,#+&V!+0#*'%6=*&<!*0!*4&!)0R&'!3%<<%),*%0#!0/!*4&!
,#*&##,F!,#3!*4&!%5,$%#,'7!),'*!IH!U%#)=*!'&,+*,#+&V!'&)'&<&#*<!*4&!)0R&'!<*0'&3!%#!
*4&! #&,'! /%&-3! 0/! *4&! ,#*&##,J! 84&! %#)=*! '&<%<*,#+&! +,#! 6&! +,-+=-,*&3! /'05! *4&!
3%<<%),*&3!)0R&'!0/!,#!,#*&##,!67H!
!

!! !
!!

!!
!
! UdJ]aV!

! ! !

R4&'&!?! %<!*4&!,D&',$&!)0R&'!3%<<%),*&3!%#!,#!,#*&##,F!,#3!;H! %<!*4&!+=''&#*!,*!*4&!
%#)=*!*&'5%#,-<J!Y#!$&#&',-F!*4&!3%<<%),*&3!)0R&'!67!,#!,#*&##,!+0#<%<*<!0/!',3%,*%D&!
,#3!045%+!-0<<&<J!84&#F!*4&!',3%,*%0#!'&<%<*,#+&!G"#J!,#3!*4&!045%+!'&<%<*,#+&!GKL&<=!
0/!,#!,#*&##,!+,#!6&!&[)'&<<&3!,<H!
!

!!"# !
!!!"#

!!
!
! UdJ]]V!

!
!!!!"# !

!!!!!"#

!!
!

!
!!! ! !!"#!

!!
!

! UdJ]fV!
! ! !



!

! !Md!

R4&'&!?"#J!%<!*4&!,D&',$&!',3%,*%0#!)0R&'F!,#3!?KL&<=!%<!*4&!3%<<%),*&3!)0R&'!3=&!*0!
045%+! -0<<&<J! e0*&! *4,*! *4&<&! '&<%<*,#+&<! ,'&! 3&/%#&3! =<%#$! +0550#! +=''&#*<! ;HF!
R4%+4!%5)-%&<!<&'%&<!'&<%<*,#+&<!%#!*4&!+%'+=%*!503&-J!

">=,*%0#!UdJONV!3&/%#&3!',3%,*%0#!'&<%<*,#+&!=<%#$!*4&!%#)=*!*&'5%#,-!+=''&#*\!
40R&D&'F!',3%,*%0#!'&<%<*,#+&!+,#!6&!3&/%#&3!'&-,*%D&!*0!*4&!+=''&#*!,*!,#7!)0%#*!0#!
*4&!,#*&##,J!Y#!<05&!+,<&<F!',3%,*%0#!'&<%<*,#+&!'&-,*%D&!*0!*4&!5,[%5=5!+=''&#*!0#!
*4&!,#*&##,!%<!,-<0!/'&>=&#*-7!=<&3J!

Y#! *&'5<! 0/! 5,[%5%Z%#$! &//%+%&#+7F! ',3%,*&3! )0R&'! %<! 0/! %#*&'&<*! R4&'&,<!
045%+!-0<<&<!#&&3!*0!6&!5%#%5%Z&3J!T,3%,*%0#!&//%+%&#+7!%<!3&/%#&3!67!*4&!',*%0!0/!*4&!
',3%,*&3! )0R&'! *0! *4&! *0*,-! 3%<<%),*&3! )0R&'! 67! *4&! ,#*&##,F! R4%+4! +,#! 6&!
&[)'&<<&3!,<H!
!

!! !
!!"#

!
!

!!"#

!!"# ! !!!!"#

!
!!"#

!!"# ! !!!!"#

! UdJ]bV!
! ! !

.*! ',3%0! /'&>=&#+%&<F! 045%+! -0<<&<! +,#!6&! %$#0'&3! /0'!5,#7!,#*&##,<! <%#+&!
5&*,-<!4,D&!*4&!5,*&'%,-!)'0)&'*7!0/!6&%#$!$003!+0#3=+*0'<!,*!-0R!/'&>=&#+%&<!,#3!
',3%,*%0#!'&<%<*,#+&!%<!5=+4!$'&,*&'!*4,#!045%+!'&<%<*,#+&J!W0R&D&'F!045%+!-0<<&<!
,'&! #0*! #&$-%$%6-&! ,*! 0)*%+,-! /'&>=&#+%&<! ,#3! ',3%,*%0#! &//%+%&#+%&<! 5=<*! 6&!
+0#<%3&'&3J!

84%<!<&+*%0#!4,<!<40R#!*4,*!*4&!%#)=*!%5)&3,#+&!0'!*4&!',3%,*%0#!'&<%<*,#+&!
0/! ,#! ,#*&##,! %<! =<=,--7! 3&*&'5%#&3! ,*! %*<! %#)=*! *&'5%#,-<F!R4%+4! 30! #0*! &[%<*! /0'!
0)*%+,-! ,#*&##,<! <%#+&! 0)*%+,-! ,#*&##,<F! %#! $&#&',-F! +0#<%<*! 0/! %<0-,*&3! 5&*,-!
#,#0),'*%+-&<J! W0R&D&'F! ,<! 3&<+'%6&3! ,60D&F! ',3%,*%0#! '&<%<*,#+&! +,#! 6&! 3&/%#&3!
'&-,*%D&!*0!*4&!+=''&#*!,*!,#7!)0%#*!0/!*4&!,#*&##,F!,#3!*4&!+0##&+*%0#!6&*R&&#!*4&!
'&<%<*,#+&! ,#3! *4&! 3%<<%),*&3! )0R&'! %<! <*%--! D,-%3! ,#3! =<&/=-! /0'! <*=37! 0/! 0)*%+,-!
,#*&##,<J!!

!

OJ?JS&"78D77C&%KKD=8>QD&"HD98<9D&

K4&#! ,#! ,#*&##,! %<! 0)&',*%#$! %#! '&+&%D%#$! 503&F! *4&! +0#+&)*! 0/! &//&+*%D&!
,)&'*='&! %<! +0#D&#%&#*! *0! +0#<%3&'! *4&! )0R&'! +,)*='&3! 67! *4&! ,#*&##,J! 84&!
3&/%#%*%0#!0/!*4&!&//&+*%D&!,)&'*='&!U&//&+*%D&!,'&,V!%<!&[)'&<<&3!,<H!
!

!! !
!!

!!

! UdJ]`V!
! ! !

R4&'&!?H! %<!*4&!)0R&'!,6<0'6&3!67!*4&!,#*&##,F!,#3!;N! %<!*4&!)0R&'!3&#<%*7!0/!*4&!
%#+%3&#*!R,D&J!"//&+*%D&!,)&'*='&!*7)%+,--7!3&)&#3<!0#!*4&! -0,3!'&<%<*,#+&F!,#3!*4&!
5,[%5=5!)0R&'!*',#</&'!0++='<!R4&#!*4&!+0#j=$,*&!5,*+4%#$!+0#3%*%0#!%<!,+4%&D&3J!
W&'&F! R&! R%--! 3&'%D&! *4&! '&-,*%0#<4%)! 6&*R&&#! 3%'&+*%D%*7! ,#3!5,[%5=5! &//&+*%D&!
,)&'*='&J! 20'! *4&! 3&'%D,*%0#F! +0#<%3&'! ,! <7<*&5! 0/! *',#<5%**%#$! ,#3! '&+&%D%#$!
,#*&##,<!<40R#!%#!2%$J!dJ]J!

!



!

! !Ma!

!

0.123%&J-=L&!3"*,:.++.*1&"*9&3%6%.4.*1&"*+%**",-&:7<*&5!0/!*',#<5%**%#$!,#3!
'&+&%D%#$!,#*&##,<!<&),',*&3!67!,!3%<*,#+&!TJ!

Y#!*4%<!<7<*&5F!5,[%5=5!&//&+*%D&!,)&'*='&<!,#3!3%'&+*%D%*%&<!0/!&,+4!,#*&##,!
,'&! '&)'&<&#*&3! 67!H!&F!H"&F! ,#3!7!F!7"F! '&<)&+*%D&-7J! 84&! )0R&'! 3&#<%*7! /'05! *4&!
*',#<5%**%#$!,#*&##,!%<!3&/%#&3!,*!*4&!'&+&%D%#$!,#*&##,!,<H!
!

!! !
!!!!

!!!!
! UdJ]cV!

! ! !

R4&'&!?!!%<!*4&!*0*,-!',3%,*&3!)0R&'!67!*',#<5%**%#$!,#*&##,J!.<<=5%#$!*4&!+,<&!0/!
5,[%5=5!)0R&'!*',#</&'F!*4&!)0R&'!+0--&+*&3!67!'&+&%D%#$!,#*&##,!6&+05&<!
!

!! ! !!!! !
!!!!!!"

!!!!
! UdJfNV!

! ! !

K&!+,#!,-<0!&[)'&<<!*4%<!&>=,*%0#!,<!H!
!

!!!!" !
!!

!!

!!!
!! UdJfOV!

! ! !

Y/!*4&!'&+&%D%#$!,#*&##,!%<!=<&3!,<!,!*',#<5%**&'!,#3!*4&!*',#<5%**%#$!,#*&##,!
%<!=<&3!,<!,!'&+&%D&'F!*4&#!67!D%'*=&!0/!'&+%)'0+%*7!R&!+,#!R'%*&!
!

!!!!" !
!!

!!

!!!
!
! !!!!"! UdJfMV!

! ! !

84&'&/0'&F! R&! +,#! 3&/%#&! *4&! '&-,*%0#<4%)! /0'! *4&! ',*%0! 0/! 3%'&+*%D%*7! *0!
5,[%5=5!&//&+*%D&!,)&'*='&!,<H!
! !!

!!"

!
!!

!!"

! UdJfdV!
! ! !

W&'&F!R&!+40<&!,'6%*','7!,#*&##,<! /0'! *4&! *',#<5%**&'!,#3!'&+&%D&'\! *4&'&/0'&F! *4&!
&>=,*%0#! 5=<*! 6&! <,*%</,+*0'7! /0'! ,#7! ,#*&##,<J! 84%<! 5&,#<! *4,*! *4&! ',*%0! 0/!
3%'&+*%D%*7!*0!5,[%5=5!&//&+*%D&!,#*&##,!4,<!,!+0#<*,#*!D,-=&!'&$,'3-&<<!0/!*4&!*7)&!
0/!,#!,#*&##,J!K&!+,#!+,-+=-,*&!*4%<!D,-=&!/'05!<40'*!3%)0-&!,#*&##,F!0/!R4%+4!*4&!
3%'&+*%D%*7!UdtMV!,#3!*4&!5,[%5=5!&//&+*%D&!,)&'*='&!Ud6Mt`5V!,'&!,-'&,37!;#0R#J!!
! !

!!"

!
! !

!!! !!
!
!!

!!
! UdJfaV!

! ! !



!

! !M]!

84&'&/0'&F!*4&!5,[%5=5!&//&+*%D&!,)&'*='&!0/!,#7!,#*&##,!6&+05&<!
!

!!" !
!
!

!!
!! UdJf]V!

! ! !

e0*&! *4,*! *4&! 5,[%5=5! &//&+*%D&! ,)&'*='&! %<! 3&)&#3&#*! 0#-7! 0#! *4&!
3%'&+*%D%*7J!84%<!5&,#<!*4,*!*4&!5,[%5=5!&//&+*%D&!,)&'*='&!%<!3&*&'5%#&3!<0-&-7!67!
*4&!<),*%,-!503&!5,*+4%#$!6&*R&&#!%#+%3&#*!)-,#&!R,D&!,#3!',3%,*%0#!),**&'#!0/!*4&!
,#*&##,! '&$,'3-&<<! 0/! *4&! -0,3J!E#5,*+4&3! -0,3! 3&+'&,<&<! *4&! *',#</&''&3! )0R&'F!
R4%+4!%<!'&/-&+*&3!0#!*4&!'&3=+&3!&//&+*%D&!,)&'*='&J!

!

OJO&%L<>QCGD78&)>9=<>8&3:;DG&K:9&"78D77C&

OJOJ6&)>9=<>8&3:;DG&K:9&!9C7IM>88>7@&"78D77C&

20'! *',#<5%**%#$!503&F! ,<<=5&! *4,*! *4&! ,#*&##,! %<! ,**,+4&3! *0! ,! $&#&',*0'!
R%*4!%#*&'#,-!%5)&3,#+&!MNF!R4%+4!+0#<%<*<!0/!'&<%<*,#+&!GN!,#3!'&,+*,#+&!INJ!84&#F!
*4&!&>=%D,-&#*!+%'+=%*!0/!*4%<!<7<*&5!+,#!6&!'&)'&<&#*&3!,<!<40R#!%#!2%$J!dJfJ!

!

0.123%&J-==&MG2.4"$%*+&6.362.+&('3&+3"*,:.++.*1&"*+%**"-&.#*&##,!%#!*',#<5%**%#$!
503&!3'%D&#!67!,!$&#&',*0'J!

Y#!0'3&'!*0!/%#3!*4&!)0R&'!',3%,*&3!67!*4&!,#*&##,F!*4&!)0R&'!3%<<%),*&3!%#!
*4&! ',3%,*%0#! '&<%<*,#+&! 5=<*! 6&! +,-+=-,*&3J! .<! ,! /%'<*! <*&)F! R&! /%#3! *4&! +%'+=%*!
+=''&#*!$%D&#!67!!
!

! !
!!

!! ! !!

!
!!

!! ! !!"# ! !!!!"# ! !!!! ! !!!
! UdJffV!

! ! !

,#3!%*<!5,$#%*=3&!67!



!

! !Mf!

!
! !

!!

!!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! !
! UdJfbV!

! ! !

R4&'&!ON!%<!*4&!D0-*,$&!0/!*4&!$&#&',*0'J!84&#F!*4&!)0R&'!3%<<%),*&3!67!',3%,*%0#!%<!
$%D&#!67!!
!

!!"# !
!!

!

!!"#

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJf`V!

! ! !

,#3! *4&! )0R&'! 3%<<%),*&3! 67! 045%+! -0<<! 3=&! *0! ,#*&##,! ,#3! $&#&',*0'! %#*&'#,-!
'&<%<*,#+&!%<!$%D&#!67!
!

!!!!"# !
!!

!

!!!!"#

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJfcV!

!
!! !

!!

!

!!

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJbNV&

! ! !

Y*!+,#!6&!&,<%-7!<40R#!*4,*!*4&!5,[%5=5!)0R&'!*',#</&'!*0!,#*&##,!0++='<!
R4&#!*4&!+0#j=$,*&!5,*+4%#$!%<!,+4%&D&3F!R4%+4!%<!!
! !! ! !!"# ! !!!!"# ! UdJbOV!
! !! ! !!!! UdJbMV&

!

OJOJ?&)>9=<>8&3:;DG&K:9&/D=D>Q>7@&"78D77C&

84&! )'&D%0=<! <&+*%0#! 3%<+=<<&3! *4&! &>=%D,-&#*! +%'+=%*! 0/! *',#<5%**%#$!
,#*&##,<J!W0R&D&'F!*4&!+,<&!0/!*4&!'&+&%D%#$!,#*&##,!%<!50'&!+05)-%+,*&3!3=&!*0!*4&!
,6<&#+&! 0/! ,#! &[)-%+%*! D0-*,$&! <0='+&J! Y#<*&,3F! *4&! '&+&%D%#$! ,#*&##,! +%'+=%*! %<!
,+*=,--7!3'%D&#!67! %#3=+&3!+=''&#*!3=&!*0! *4&! %#+%3&#*!R,D&J!20'! *4&!3%<+=<<%0#!0/!
&>=%D,-&#*! +%'+=%*! 0/! '&+&%D%#$! ,#*&##,F! +0#<%3&'! 0#+&! 50'&! *4&! *',#<5%**%#$! ,#3!
'&+&%D%#$!,#*&##,<! %--=<*',*&3! %#!2%$J!dJ]J!20'!+0#D&#%&#+&F!3&#0*&!*4&!*',#<5%**%#$!
,#3! '&+&%D%#$! ,#*&##,<! ,<! ,#*&##,!O! ,#3!MF! '&<)&+*%D&-7J!84&#F! *4&! <7<*&5!+,#!6&!
'&)'&<&#*&3!,<!+0#<%<*%#$!0/!*R0!)0'*<F!,<!%#3%+,*&3!2%$J!dJb\!*4%<!<,*%</%&<!!
! !! ! !!!!! ! !!"!!! UdJbdV!
! !! ! !!"!! ! !!!!!! UdJbaV&
! ! !

!



!

! !Mb!

!

0.123%&J-=?&MG2.4"$%*+&3%<3%,%*+"+.'*&('3&+3"*,:.++.*1&"*9&3%6%.4.*1&

"*+%**",-&!

B0#<%3&'!*4&!+,<&!0/!,!-,'$&!3%<*,#+&!6&*R&&#!*4&!*',#<5%**%#$!,#3!'&+&%D%#$!
,#*&##,<!R4&'&!MOM!%#!">J!UdJM`V!%<!D&'7!<5,--!,#3!#&$-%$%6-&J!84&#F!">J!UdJM`V!+,#!6&!
&[)'&<<&3!,<H!!
! !! ! !!!!!! UdJb]V!
! ! !

R4&'&!MOO! %<! *4&! %#)=*! %5)&3,#+&!0/! *4&! *',#<5%**%#$! ,#*&##,J!W0R&D&'F! *4&! *&'5!
MMO;O! %#! ">J! UdJMcV! +,##0*! 6&! %$#0'&3J! Y#<*&,3F! ">J! UMJMcV! %<! #0R! '&)'&<&#*&3! 67!
84yD&#%#q<!&>=%D,-&#*!+%'+=%*F!,<!<40R#!%#!2%$J!dJ`J!84=<F!!MMO;O!%<!*4&!%#3=+&3!D0-*,$&!
<0='+&!%#!*4&!'&+&%D%#$!,#*&##,!+%'+=%*J!!

!

0.123%&J-=J&5<<3'T.:"+%&%G2.4"$%*+&6.362.+&('3&+3"*,:.++.*1&"*9&3%6%.4.*1&

"*+%**",-&!

84&! '&+&%D%#$! ,#*&##,! %<! *7)%+,--7! +0##&+*&3! *0! ,! -0,3! R%*4! %#*&'#,-!
%5)&3,#+&! MPF! R4%+4! +0#<%<*<! 0/! '&<%<*,#+&! GP! ,#3! '&,+*,#+&! IPJ! 84&! 3&*,%-&3!
&>=%D,-&#*!+%'+=%*!/0'!*4&!'&+&%D%#$!,#*&##,!%<!<40R#!%#!2%$J!dJcJ!



!

! !M`!

!

0.123%&J-=D&MG2.4"$%*+&6.362.+&('3&3%6%.4.*1&"*+%**"-&.#*&##,!%#!'&+&%D%#$!503&!
+0##&+*&3!*0!,!-0,3J!

2'05!*4&!&>=%D,-&#*!+%'+=%*F!R&!/%'<*!/%#3!*4&!+=''&#*F!R4%+4!%<!$%D&#!67!!
!

! !
!!

!! ! !!

!
!!

!!"# ! !!!!"# ! !! ! !!!! ! !!!
! UdJbfV!

! ! !

R4&'&!OH!UsMMO;OV!%<!*4&!D0-*,$&!%#3=+&3!67!*4&!,#*&##,J!84&#F!*4&!)0R&'!3&-%D&'&3!
*0!*4&!-0,3!+,#!6&!+,-+=-,*&3!*0!6&!
!

!! !
!!

!
!!

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJbbV!

! ! !

,#3!*4&!)0R&'!3%<<%),*&3!%#!*4&!,#*&##,!%<!$%D&#!67!!
!

!!!!"# !
!!

!
!!!!"#

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJb`V!

!
!!"# !

!!
!
!!"#

! !!! ! !!"# ! !!!!"#!
! ! !!! ! !!!

!
! UdJbcV&

! ! !

e0*&! *4,*! ?"#J! %<! *4&! <+,**&'&3! U0'! '&S',3%,*&3V! )0R&'! 67! ,#*&##,J! 84%<!
<+,**&'&3!)0R&'!30&<!#0*! &[%<*! ,<! ,! <&),',*&!5&,<=',6-&! %#3&)&#3&#*!>=,#*%*7! 0/!
'&,-! )0R&'! *4,*! &#*&'<! %#*0! ,#7! <*,*&5&#*! 0/! )0R&'! +0#<&'D,*%0#J! W0R&D&'F! *4&!
<+,**&'&3!R,D&!3&*&'5%#&<!*4&!,50=#*!0/!+,)*='&3!)0R&'!67!*4&!,#*&##,!*4'0=$4!
%#*&'/&'&#+&!R%*4!*4&!%#+%3&#*!R,D&J!!
.$,%#F!*4&!5,[%5=5!)0R&'!*',#</&'!*0!*4&!,**,+4&3!-0,3!0++='<!R4&#!*4&!+0#j=$,*&!
5,*+4%#$!+0#3%*%0#!%<!,+4%&D&3F!R4%+4!%<!!
! !! ! !!"# ! !!!!"# ! UdJ`NV!
! !! ! !!!! UdJ`OV&
! ! !



!

! !Mc!

e0RF! -&*! =<! ,<<=5&! *4,*! *4&! '&+&%D%#$! ,#*&##,! %<! ,**,+4&3! *0! ,! +0#j=$,*&!
5,*+4&3! -0,3! ,#3! *4&! ,#*&##,! 4,<! #&$-%$%6-&! 045%+! -0<<&<J! 84&#F! *4&! )0R&'!
3&-%D&'&3!*0!*4&!-0,3!%<!!
!

!! !
!!

!

!!!"#

! UdJ`MV!

! ! !

84&! ,6<0'6&3! )0R&'! =#3&'! *4%<! +0#3%*%0#! +,#! 6&! ,-<0! &[)'&<<&3! /'05! *4&!
3&/%#%*%0#!0/!5,[%5=5!&//&+*%D&!,)&'*='&\!*4&'&/0'&!
! !! ! !!"!!! UdJ`dV!
! ! !

R4&'&!H'&!%<!*4&!5,[%5=5!&//&+*%D&!,)&'*='&F!,#3!;K!%<!*4&!)0R&'!3&#<%*7!0/!%#+%3&#*!
R,D&J!.!+05),'%<0#!0/!"><J!UMJdbV!,#3!UMJd`V!3&50#<*',*&<!*4,*!
! !! ! ! !!!"#!!"!!! UdJ`aV!
! ! !

84&'&/0'&F!*4&!%#3=+&3!D0-*,$&!%#!*4&!&>=%D,-&#*!+%'+=%*!%<!)'0)0'*%0#,-!*0!*4&!
<>=,'&! '00*! 0/! *4&! ',3%,*%0#! '&<%<*,#+&! ,#3! *4&!5,[%5=5! &//&+*%D&! ,)&'*='&J! 84&!
&>=%D,-&#*!+%'+=%*!%<!=<&/=-!%#!+05)=*%#$!*4&!)0R&'!*',#</&'!,#3!*4&!+0#3%*%0#!/0'!%*<!
0)*%5=5!+,<&J!Y#!5,#7!+,<&<F!*4&!0)*%+,-!,#*&##,!%<!0)&',*%#$!%#!*4&!'&+&%D%#$!503&F!
,#3! *4&!&>=%D,-&#*!+%'+=%*!0/! *4&!'&+&%D%#$!,#*&##,!+,#!6&!=<&3! *0!3&'%D&! *4&! -0+,-!
/%&-3!&#4,#+&5&#*!0/!*4&!,#*&##,J!84&!3&'%D,*%0#!0/!*4&!-0+,-!/%&-3!&#4,#+&5&#*!0/!
*4&!0)*%+,-!,#*&##,!R%--!6&!3%<+=<<&3!%#!*4&!/0--0R%#$!+4,)*&'J!

!

!

!

! &



!

! !dN!

)4"5!%/&S&

'H8>=CG&"78D77CI&C7;&(>DG;&%7AC7=DMD78&

()*%+,-!,#*&##,<!,'&!#,#0<+,-&!<*'=+*='&<!+0#<%<*%#$!0/!5&*,--%+!),'*%+-&<!*4,*!
%#*&',+*!R%*4!&-&+*'05,$#&*%+!R,D&<!,*!0)*%+,-!/'&>=&#+%&<J!()*%+,-!,#*&##,<F!<%5%-,'!
*0!T2!,#*&##,<F!+,#!0)&',*&!,<!60*4!'&+&%D%#$!,#3!*',#<5%**%#$!503&<J!Y#!'&+&%D%#$!
503&F! 0)*%+,-! ,#*&##,<! +,)*='&! /'&&S<),+&! &-&+*'05,$#&*%+! R,D&! ,#3! /0+=<! -%$4*!
&#&'$7! %#*0! *4&%'! 4%$4! /%&-3! '&$%0#! 6&70#3! *4&%'! 3%//',+*%0#! -%5%*J! Y#! *',#<5%**%#$!
503&F!0)*%+,-!,#*&##,<!,++&-&',*&! *4&!<)0#*,#&0=<!&5%<<%0#!0/!,!>=,#*=5!&5%**&'!
,#3!',3%,*&!&-&+*'05,$#&*%+!R,D&!%#!)'&/&''&3!3%'&+*%0#!R4&#!*4&!&5%**&'!%<!)-,+&3!
%#!*4&!D%+%#%*7!0/!4%$4!/%&-3!'&$%0#!0/!0)*%+,-!,#*&##,<J!

84%<! +4,)*&'! R%--! 3%<+=<<! *4&! 0)*%+,-! ,#*&##,q<! 3%<*%#+*%D&! '&+&%D%#$! ,#3!
*',#<5%**%#$!)'0)&'*%&<J!84&#F!*4&!-0+,-!/%&-3!&#4,#+&5&#*!0/!0)*%+,-!,#*&##,!R%--!6&!
3&'%D&3! ,<! ,! +'%*%+,-! 3&<%$#! ),',5&*&'! /0'! *4&! )&'/0'5,#+&! 0/! 0)*%+,-! ,#*&##,F!
/0--0R&3! 67! *4&! 3%<+=<<%0#! 0/! 40R! *0! 0)*%5%Z&! *4&! /%&-3! &#4,#+&5&#*J! 2%#,--7F!
)0<<%6-&!,))-%+,*%0#<!0/!0)*%+,-!,#*&##,<!,#3!+4,--&#$&<!/0'!+=''&#*!0)*%+,-!,#*&##,!
*&+4#0-0$7!R%--!6&!'&D%&R&3J!

SJ6&):<HG>7@&C7;&(:=<I>7@&$>@A8&EF&'H8>=CG&"78D77C&

SJ6J6&):<HGD;B3:;D&!AD:9F&K:9&"78D77C&C7;&%KKD=8>QD&)9:II&+D=8>:7I&

Y#! '&+&%D%#$! 503&F! ,#! 0)*%+,-! ,#*&##,! +,)*='&<! &-&+*'05,$#&*%+! R,D&<!
)'0),$,*%#$! %#! /'&&! <),+&! ,#3! <*0'&<! *4&! &-&+*'05,$#&*%+! &#&'$7! %#! %*<! #&,'! /%&-3<!
0<+%--,*%#$! 6&*R&&#! *4&! &-&+*'%+! ,#3! 5,$#&*%+! /%&-3<J! 84&! +,),+%*%D&! 0'! %#3=+*%D&!
'&,+*,#+&! 0/! 0)*%+,-! ,#*&##,! +0''&<)0#3<! *0! *4&! &#&'$7! <*0'&3! %#! *4&! &-&+*'%+! 0'!
5,$#&*%+!/%&-3F!,#3!*4&!'&<%<*,#+&!+0#*'%6=*&<!*0!*4&!)0R&'!3%<<%),*%0#!67!',3%,*%0#!
,#3!,6<0')*%0#! U045%+! -0<<V!0/!5&*,-J!84&'&/0'&F! ,#!0)*%+,-! ,#*&##,!,+*<! ,<! ,!T1B!
'&<0#,*0'!R%*4! *4&!'&<0#,#+&! /'&>=&#+7!!! ! ! !"F!,<!<40R#!%#!2%$J!aJOU,VJ!84%<!
<&+*%0#!,))-%&<!+0=)-&3S503&!*4&0'7! *0! %#D&<*%$,*&! *4&!+0=)-%#$!0/! -%$4*!67!0)*%+,-!
,#*&##,<J! 84&! +0=)-&3!503&! *4&0'7! %<! ,! =<&/=-! *&+4#%>=&! *0! ,#,-7Z&! *4&! +0=)-%#$!
6&*R&&#!'&<0#,*0'<!,#3!)'0),$,*%#$!R,D&<!ka]lJ!



!

! !dO!

!

0.123%&D-=N&MG2.4"$%*+&6.362.+&"*9&,6;%:"+.6&'(&'<+.6"$&"*+%**"&('3&6'2<$%9@

:'9%&+;%'3B-&"\&:%5)-%/%&3!+%'+=%*!503&-!/0'!0)*%+,-!,#*&##,J!#\&:+4&5,*%+!,#3!
503&-%#$!0/!0)*%+,-!,#*&##,!=<%#$!+0=)-&3S503&!*4&0'7J!

2%$='&! aJOU6V! %--=<*',*&<! *4&! <+4&5,*%+! ,#3!503&-%#$! 0/! ,#! 0)*%+,-! ,#*&##,!
=<%#$! +0=)-&3S503&! *4&0'7J! 84&! 503&! ,5)-%*=3&! 0/! ,#! 0)*%+,-! ,#*&##,! R%*4! *4&!
5,[%5=5!&//&+*%D&!,)&'*='&!H'&F!%--=5%#,*&3!67!,#!&[+%*,*%0#!6&,5!0/!<)0*!<%Z&!H<F!%<!
$%D&#!67!+0=)-&3S503&!*4&0'7!,<!
!

!"

!"
! !!!! !

!

!

!

!!"#

!
!

!!"#

! !
!!" !!

!!"#

!!! UaJ`]V!

! ! !

R4&'&! #! ,#3! %z! ,'&! *4&! 503&! ,5)-%*=3&! %#! *4&! +,D%*7! ,#3! *4&! R,D&! ,5)-%*=3&!
*',D&-%#$! *0R,'3! *4&! '&<0#,*0'F! '&<)&+*%D&-7F!*N! %<! *4&! '&<0#,#+&! /'&>=&#+7!0/! *4&!
+,D%*7F! ,#3! OtQ"#J! ,#3! OtQ#8%! &[)'&<<! *4&! ',*&! 0/! 3&+,7! 3=&! *0! ',3%,*%0#! ,#3!
,6<0')*%0#F!'&<)&+*%D&-7J!K%*4!*4&!&[+%*,*%0#!<0='+&!0/!/'&>=&#+7!*F!R&!4,D&H!
!

! !

!!" !!

!!"#

!!

!!! ! !!!!
!

!

!

!!"#

!
!

!!"#

! UaJ`fV!

! ! !

84&#F!*4&!&#&'$7!<*0'&3!%#!*4&!+,D%*7!0#!'&<0#,#+&!+,#!6&!+,-+=-,*&3H!
!

!
!
!

!
!!" !!

!!"#

!!
!

!

!!"#

!
!

!!"#

!
! UaJ`bV!

! ! !



!

! !dM!

2'05! *4&! <*0'&3! 503&! &#&'$7F! *4&! )0R&'! 3%<<%),*&3! 67! <+,**&'%#$! ,#3!
,6<0')*%0#!%<!3&*&'5%#&3!*4=<H!!
!

!!"# !
!
!

!!"#

!

!
!!" !!

!
!"#
!

!!
!

!

!!"#

!
!

!!"#

!
! UaJ``V!

!

!!"# !
!
!

!!"#

!

!
!!" !!

!!"#!!"#

!!
!

!

!!"#

!
!

!!"#

!
! UaJ`cV!

! ! !

E<%#$! *4&! 3&/%#%*%0#! 0/! &//&+*%D&! +'0<<! <&+*%0#<!! ! ! !!!R%*4! *4&! '&-,*%0#<!
!! ! !!

!
!! !,#3!! ! ! ! !F!*4&!&//&+*%D&!+'0<<!<&+*%0#<!,'&!$%D&#!67!

!
!!"# !

!!"#

!!

! !!!"

! !!"#
!

! !!"# ! ! !!"#
!
! !!!"

!!

!
!"#

!
! UaJcNV!

!
!!"# !

!!"#

!!

! !!!"

! !!"# ! !!"#

! !!"# ! ! !!"#
!

! !!!"

!!

!!"#!!"#
!
UaJcOV!

!
!!"# ! !!"# ! !!"# ! !!!"

! !!"#

! !!"# ! ! !!"#

! !!!"

!

!!"#
! UaJcMV!

! ! !

R4&'&!R! %<! *4&! *0*,-! >=,-%*7! /,+*0'! *4,*! %<! $%D&#! 67!! ! !! !!"# ! ! !!"#!
!!J! 84&!

5,[%5=5!)0R&'! *',#</&'! *0! ,6<0')*%0#! 0++='<!R4&#! *4&'&! %<! #0! '&/-&+*%0#! *0! *4&!
'&<0#,*0'J! 84%<! 4,))&#<!R4&#!R"#J! %<! &>=,-! *0! *4&!R#8%F!R4%+4! %<! *4&! +0#3%*%0#! /0'!
+'%*%+,-! +0=)-%#$J! E#3&'! *4&! +0#3%*%0#! /0'! +'%*%+,-! +0=)-%#$! UR"#J! s3 R#8%VF! %*! +,#! 6&!
&,<%-7!<&&#!/'05!">J!UaJbV!*4,*!*4&!,6<0')*%0#!+'0<<!<&+*%0#!S#8%!%<!'&+0D&'&3!67!*4&!
5,[%5=5!&//&+*%D&!,)&'*='&!H'&J!84&!,33%*%0#,-!3%<+=<<%0#!,60=*!$&#&',-!/'&&S<),+&!
'&<0#,#*!<+,**&'%#$!=<%#$!+0=)-&3S503&!*4&0'7!+,#!6&!/0=#3!%#!T&/J!kaflJ!

E<%#$! +0=)-&3S503&! *4&0'7F! R&! 3&'%D&3! *4,*! *4&! 503&! &#&'$7! <*0'&3! %#!
0)*%+,-!,#*&##,!,#3! *4&!&//&+*%D&!+'0<<!<&+*%0#<!0/! *4&!,#*&##,! %<!,! /=#+*%0#!0/! *4&!
5,[%5=5!&//&+*%D&!,)&'*='&!,#3!*4&!'&-,*%D&!-0<<!',*&!6&*R&&#!*4&!',3%,*%0#!,#3!*4&!
,6<0')*%0#J! 84&'&/0'&F! %*! %<! %5)0'*,#*! *0! 3&<%$#! ,#! 0)*%+,-! ,#*&##,! R%*4! ,! -,'$&!
&//&+*%D&! ,)&'*='&! ,#3! +'%*%+,--7! 5,*+4&3! >=,-%*7! /,+*0'<! %#! 0'3&'! *0! 0)*%5%Z&! *4&!
-%$4*! +0=)-%#$J! .<! <40R#! %#! B4,)*&'! dF! *4&! 5,[%5=5! &//&+*%D&! ,)&'*='&! %<!
)'0)0'*%0#,-! *0! *4&! 3%'&+*%D%*7\! *4&'&/0'&F! %*! +,#! 6&! %5)'0D&3! 67! 3%'&+*%D%*7!
&#$%#&&'%#$F! <=+4! ,<! ,))-7%#$! *4&! ,'',7! /,+*0'! 0'! =<%#$! &[*&'#,-! $=%3&! *0! +,)*='&!
50'&! -%$4*J! 20'! *4&! +'%*%+,--7! +0=)-&3! +0#3%*%0#F! *4&! ',3%,*%0#! &#$%#&&'%#$! 0/! ,#!
0)*%+,-! ,#*&##,! %<! '&>=%'&3! <%#+&! *4&! ,6<0')*%0#! %<! *7)%+,--7! -%5%*&3! 67!5,*&'%,-q<!
%#4&'&#*! -0<<! kablJ! 84&! ,#*&##,! 3&<%$#<! *0! ,+4%&D&! ',3%,*%0#! &#$%#&&'%#$! R%--! 6&!
3%<+=<<&3!%#!-,*&'!+4,)*&'<J!

!



!

! !dd!

SJ6J?&$>@A8&(:=<I>7@&EDF:7;&2>KK9C=8>:7&$>M>8&

84&!R,D&!D&+*0'!0/!<='/,+&!)-,<50#!)'0),$,*%#$!,*!*4&!5&*,-!60=#3,'7!R,<!
3&'%D&3!%#!B4,)*&'!MJ!2'05!">J!UMJMOVF!*4&!#0'5,-!+05)0#&#*!0/!R,D&!D&+*0'!%#!*4&!
3%&-&+*'%+!5&3%=5!%<!$%D&#!67!!
!

!!!! ! !!

!
!

!

!! ! !!

! UaJcdV!

! ! !

R4&'&!4N!%<!*4&!R,D&!D&+*0'!,*!/'&&S<),+&F!,#3!/J!,#3!/&!,'&!*4&!3%&-&+*'%+!+0#<*,#*<!
0/! *4&!3%&-&+*'%+!,#3!5&*,--%+!5&3%,F!'&<)&+*%D&-7J!84&!&-&+*'05,$#&*%+! /%&-3!3&+,7<!
&[)0#&#*%,--7!<%#+&!*4&!#0'5,-!R,D&!D&+*0'!4,<!%5,$%#,'7!D,-=&J!Y*!+,#!6&!%#/&''&3!
/'05!">J!UaJcV!*4,*!*4&!/%&-3<!3&+,7!&D&#!/,<*&'!R4&#!!!"!!!!!,))'0,+4&<!*0!/JJ!84%<!
)4&#05&#0#! 0D&'+05&<! *4&! 3%//',+*%0#! -%5%*! ,#3! '&<=-*<! %#! *4&! +0#+&#*',*%0#! 0/!
&-&+*'05,$#&*%+! &#&'$7! %#*0! *4&! <=6SR,D&-&#$*4! '&$%0#J! 2%$='&! aJM! %--=<*',*&<! *4&!
+0=)-%#$! ,#3! /0+=<%#$! -%$4*! 0/! ,#! 0)*%+,-! ,#*&##,J! .#! 0)*%+,-! ,#*&##,! &//%+%&#*-7!
+,)*='&<! /'&&S<),+&! )'0),$,*%#$! &-&+*'05,$#&*%+!R,D&! 0#! '&<0#,#+&F! ,<! <40R#! %#!
2%$J! aJMU,VF! ,#3! +0#+&#*',*&<! *4&! &-&+*'05,$#&*%+! /%&-3<! ,*! *4&! 5&*,-! <='/,+&! k2%$J!
aJMU6VlJ!

!

0.123%&D-=K&/.1;+&('62,.*1&'(&'<+.6"$&"*+%**"&'*&3%,'*"*6%-&"\&@0R&'!<*'&,5-%#&!
0#!'&<0#,#+&J!#\&"-&+*'%+!/%&-3!3%<*'%6=*%0#J!

.<! ,! '&<=-*F! *4&! -0+,-! /%&-3! ,*! 4%$4! /%&-3! '&$%0#! 0/! *4&! 0)*%+,-! ,#*&##,! %<!
<%$#%/%+,#*-7! &#4,#+&3J! 84&! &#4,#+&5&#*! 0/! *4&! -0+,-! /%&-3! 3&)&#3<! 0#! 40R!
&//%+%&#*-7!*4&!0)*%+,-!,#*&##,!+,)*='&<!*4&!&-&+*'05,$#&*%+!R,D&!,#3!40R!*%$4*-7!%*!
+0#/%#&<! *4&! &#&'$7! %#! *4&! 503,-! D0-=5&J! 84&'&! )'0)&'*%&<! ,'&! 3&*&'5%#&3! 67!
5,*&'%,-! ,#3! $&05&*'7! 0/! 0)*%+,-! ,#*&##,J! .<! 3%<+=<<&3! %#! )'&D%0=<! <&+*%0#<F! *4&!
+0=)-%#$!0/!*4&!%#+%3&#*!R,D&!%<!3&*&'5%#&3!67!*4&!',3%,*%0#!),**&'#!,#3!*4&!>=,-%*7!
/,+*0'<! 0/! 0)*%+,-! ,#*&##,J! 84&! #&,'S/%&-3! +0#/%#&5&#*! 3&)&#3<! 0#! *4&! &[+%*&3!
'&<0#,#*!503&!,#3!*4&!503,-!D0-=5&!0/!*4&!0)*%+,-!,#*&##,J!:%#+&!*4&!<*'0#$!-0+,-!
/%&-3! +,#! 6&! =<&3! /0'! D,'%0=<! ,'&,<! <=+4! ,<! <&#<%*%D&! 6%0S+4&5%+,-! <&#<%#$! ,#3!



!

! !da!

<&#<%*%D&! )40*0S3&*&+*%0#F! %*! %<! %5)0'*,#*! *0! 3&<%$#! &//%+%&#*! 0)*%+,-! ,#*&##,! R%*4!
4%$4!/%&-3!&#4,#+&5&#*J!84&!3&'%D,*%0#!0/!-0+,-!/%&-3!&#4,#+&5&#*!R%--!6&!<40R#!%#!
3&*,%-!-,*&'!%#!*4%<!<&+*%0#J!

!

!

SJ?&%7AC7=D;&+H:78C7D:<I&%M>II>:7&EF&'H8>=CG&"78D77C&

SJ?J6&+H:78C7D:<I&%M>II>:7&>7&(9DD&+HC=D&

:)0#*,#&0=<! &5%<<%0#! %<! *4&! )'0+&<<! R4&'&67! ,#! ,*05! 0'! 50-&+=-&! %#! ,#!
&[+%*&3! <*,*&! =#3&'$0&<! ,! *',#<%*%0#! *0! ,! -0R&'! <*,*&! ,#3! &5%*<! ,! )40*0#J! 84&!
<)0#*,#&0=<! &5%<<%0#! +,#! 6&! &[)-,%#&3! 67! >=,#*=5! &-&+*'037#,5%+<! Ug"?VF! %#!
R4%+4!#0*!0#-7!,*05%+!-&D&-<!6=*!,-<0!*4&!&-&+*'05,$#&*%+!/%&-3!%<!>=,#*%Z&3!%#!<),+&J!
84&! >=,#*%Z,*%0#! 0/! *4&! &-&+*'05,$#&*%+! /%&-3! %<! +,--&3! <&+0#3! >=,#*%Z,*%0#J! Y#!
>=,#*=5!&-&+*'037#,5%+<F! *4&!&-&+*'05,$#&*%+! /%&-3! %#!<),+&! %<!3&<+'%6&3! %#! *&'5<!
0/!,#! %#/%#%*&! <&*!0/!4,'50#%+!0<+%--,*0'<!,#3!&,+4! -&D&-!0/! *4%<!4,'50#%+!0<+%--,*0'!
+0''&<)0#3<!*0!,!<*,*&!0/!#=56&'!U#V!0/!)40*0#<!0/!&#&'$7!T*J! Y#!*4&!$'0=#3!<*,*&!
U#sNVF!&,+4!0<+%--,*0'!<*%--!4,<!Z&'0S)0%#*!&#&'$7!0/!T*tM!,#3!*4&!D,+==5!/%&-3!)F#=!%<!
'&$,'3&3! *0! +0#*'%6=*&! *0! *4&! Z&'0S)0%#*! &#&'$7J! :)0#*,#&0=<! &5%<<%0#! +,#! 6&!
=#3&'<*003! ,<! *4&! 30R#R,'3! *',#<%*%0#! 0/! ,#! ,*05! U0'!50-&+=-&V! %#3=+&3! 67! *4&!
D,+==5!/%&-3J!

!

0.123%&D-=I&!8'&$%4%$&,B,+%:&.*&(3%%&,<"6%&"*9&"&6"4.+B-&"\&Y#!/'&&!<),+&J!#\&Y#!,!
+,D%*7J!

B0#<%3&'!,#!,*05!0/!,!<%5)-&!*R0S-&D&-!<7<*&5!,<!<40R#!%#!2%$J!aJdU,VJ!84&#F!
=<%#$!2&'5%q<!$0-3&#!'=-&F!*4&!)'06,6%-%*7!0/!<)0#*,#&0=<!&5%<<%0#!+,#!6&!&[)'&<<&3!
,<!
!

!! !
!!

!
!!"!!"#

!!! UaJcaV!
! ! !

R4&'&!7MO! %<! *4&! 5,*'%[! &-&5&#*! 0/! *4&! &-&+*'%+! 3%)0-&! 0/! *4&! ,*05! 6&*R&&#! *R0!
-&D&-<F!)D,+! %<! *4&!D,+==5!&-&+*'%+! /%&-3F!,#3!U! %<! *4&!503&!3&#<%*7!)&'!=#%*!&#&'$7J!



!

! !d]!

E<%#$!*4&!D,+==5!&#&'$7!'&-,*%0#!/Nx)F#=xMOsT*tM!,#3!*4&!503&!3&#<%*7!&[)'&<<%0#!
Us*MOt5MT=dF!*4&!<)0#*,#&0=<!&5%<<%0#!)'06,6%-%*7!+,#!6&!+,-+=-,*&3!,<!!
!

!! !
!
!

!!!!!

!!"
!

!!

! UaJc]V!

! ! !

W&'&F!*4&!/,+*0'!0/!d!%#!3&#05%#,*0'!+05&<!/'05!*4&!,D&',$&!0/!*4&!,'6%*','7!
)0-,'%Z,*%0#<J!

!

SJ?J?&+H:78C7D:<I&%M>II>:7&>7&C&)CQ>8FT&5<9=DGG&%KKD=8&

84&!503&!)'0/%-&!0/!*4&!D,+==5!/%&-3!%<!<%$#%/%+,#*-7!,-*&'&3!%#!,!+,D%*7!R40<&!
<%Z&! %<! +05),',6-&! *0! *4&! R,D&-&#$*4F! ,#3! %*! ,-<0! +,=<&<! *4&! 3',5,*%+! +4,#$&! 0/!
<)0#*,#&0=<! &5%<<%0#! ',*&J! 84&! '&<&,'+4! 0#! *4&! ,*05S/%&-3! %#*&',+*%0#! %#! ,! +,D%*7!
'&<=-*&3! %#! *4&! 3&D&-0)5&#*! 0/! ,! #&R! /%&-3! %#! ,*05%+! )47<%+<! ,#3!>=,#*=5!0)*%+<!
+,--&3!+,D%*7!>=,#*=5!&-&+*'037#,5%+<J!

(#&! 0/! *4&! )'%#+%)-&! %3&,<! =#3&'-7%#$! +,D%*7! >=,#*=5! &-&+*'037#,5%+<!
,))&,'&3!%#!Ocaf!ka`lJ!"J!@='+&--!<=$$&<*&3!*4,*!*4&!',*&!0/!<)0#*,#&0=<!&5%<<%0#!%#!
,!<7<*&5!*4,*!%<!+0=)-&3!*0!,!'&<0#,#*!&-&+*'%+,-!+%'+=%*!+,#!6&!%#+'&,<&3!67!,!/,+*0'!!
!

! !
!!

!

!!!

!

!
! UaJcfV!

! ! !

R4&'&!6!%<!*4&!R,D&-&#$*4!0/!*4&!*',#<%*%0#F!R!%<!*4&!>=,-%*7!/,+*0'!0/!*4&!'&<0#,*0'F!
,#3!O! %<! *4&!D0-=5&!0/! *4&!'&<0#,*0'J!84&'&/0'&F! *4&!&5%<<%0#!',*&! %<!&#4,#+&3!67!
*4&! ',*%0!R6dtOF!R4%+4! +,#! 6&! D&'7! -,'$&!R%*4! <5,--!503&! D0-=5&J! 84%<! &#4,#+&3!
<)0#*,#&0=<! &5%<<%0#! 4,<! 6&&#! &[)&'%5&#*,--7! 06<&'D&3! %#! *4&! 5%--%5&*&'! R,D&!
'&$%5&!/0'!T736&'$!,*05<!0/!<03%=5!+0=)-&3!*0!,!2&6'7S@&'0*!+,D%*7!kaclJ!W&'&F!R&!
)'0D&!*4%<!/,+*0'!67!+05),'%#$!*4&!<)0#*,#&0=<!&5%<<%0#!',*&!%#!/'&&!<),+&!,#3!%#!,!
'&<0#,*0'J!

Y#! *4&! )'&D%0=<! <&+*%0#F! R&! +,-+=-,*&3! *4&! )'06,6%-%*7! 0/! <)0#*,#&0=<!
&5%<<%0#!%#!/'&&!<),+&F!R4%+4!%<!$%D&#!67!
!

!! !
!
!

!!!!!

!!"
!

!!

! UaJcbV!

! ! !

e0RF! -&*! =<! +0#<%3&'! *4&! <)0#*,#&0=<! &5%<<%0#!0/! ,#! ,*05! %#! ,! +,D%*7! k2%$J!
aJdU6VlJ!84&!503&!<*'=+*='&!0/!!*4&!D,+==5!/%&-3!%<!+4,#$&3!%#!*4&!+,D%*7J!84&'&/0'&F!
R&! #&&3! *0! =<&! *4&! 3%//&'&#*! D,+==5! /%&-3F! R4%+4! %<! $%D&#! /'05! /Nx)F#=xMO'--sT*tM!!
R4&'&!O'--! %<! *4&! &//&+*%D&!503&! D0-=5&! 0/! *4&! +,D%*7J! .#3! ,-<0F! *4&!503&! 3&#<%*7!
<&&#!67!*4&!,*05!%#!*4&!+,D%*7!6&+05&<!OtT{*F!R4&'&!{*! %<! *4&!6,#3R%3*4!0/! *4&!
+,D%*7J! 84&#F! =<%#$! 2&'5%q<! $0-3&#! '=-&F! *4&! <)0#*,#&0=<! &5%<<%0#! )'06,6%-%*7! %<!
$%D&#!/'05!67H!
!

! !
!

!

!!!
!

!!

! !!

!!""

!
!

!

!!"
!

!!

!

!!""

! UaJc`V!

! ! !

2%#,--7F!*4&!&#4,#+&5&#*!0/!<)0#*,#&0=<!&5%<<%0#!',*&!%<!&[)'&<<&3!,<!!



!

! !df!

!
! !

!

!!

!
!!

!

!!

!

!!""

! UaJccV!

! ! !

84%<!'&<=-*!<40R<!*4&!/,+*0'!0/!5tM!3%//&'&#+&!+05),'&3!*0!">J!UaJOMVF!R4%+4!
%<! )'06,6-7! 3=&! *0! *4&! #0'5,-%Z,*%0#! 0/! *4&! D,+==5! /%&-3J! W0R&D&'F! *4&! &<<&#*%,-!
*'&#3!0/!*4&!<)0#*,#&0=<!&5%<<%0#!',*&!&#4,#+&5&#*!%<!%3&#*%+,-J!84&!&#4,#+&5&#*!
/,+*0'!%<!)'0)0'*%0#,-!*0!*4&!>=,-%*7!/,+*0'!0/!*4&!+,D%*7!,#3!%#D&'<&-7!)'0)0'*%0#,-!*0!
*4&! +,D%*7! 503&! D0-=5&J! 84&'&/0'&F! *4&! <)0#*,#&0=<! &5%<<%0#! ',*&! +,#! 6&!
<%$#%/%+,#*-7!%#+'&,<&3!%/!*4&!<%Z&!0/!*4&!+,D%*7!<+,-&<!30R#!50'&!,#3!50'&J!

Y*!%<!)0<<%6-&!*0!+'&,*&!4%$4S>=,-%*7!0)*%+,-!+,D%*%&<!=<%#$!5%+'0S3%<;<!k]Nl!,#3!
)40*0#%+! +'7<*,-<! k]Olk]MlJ! E#/0'*=#,*&-7F! 6&+,=<&! 0/! *4&! 3%//',+*%0#! -%5%*! 0/! -%$4*F!
*4&<&!,))'0,+4&<!,'&!#0*!,#!&//%+%&#*!5&,#<!0/!&#4,#+%#$!*4&!<)0#*,#&0=<!&5%<<%0#!
,#3!'&<=-*!%#!,!-,'$&!503&!D0-=5&!0/!*4&!+,D%*7J!:%#+&!0)*%+,-!,#*&##,<!,'&!+,),6-&!
0/! +0#/%#%#$! *4&! -%$4*! %#! ,!#,''0R!'&$%0#!5=+4!<5,--&'! *4,#! *4&!R,D&-&#$*4! <+,-&F!
*4&7! 0//&'! $'&,*! 0))0'*=#%*%&<! *0! &#4,#+&! <%$#%/%+,#*-7! *4&! <)0#*,#&0=<! &5%<<%0#!
',*&J!

!

SJO&(>DG;&%7AC7=DMD78&:K&'H8>=CG&"78D77C&

Y#! *4&!)'&D%0=<! <&+*%0#<F!R&!4,D&!3&50#<*',*&3! *4,*!0)*%+,-! ,#*&##,<!4,D&!
$'&,*! ,3D,#*,$&<! %#! '&+&%D%#$! ,#3! +0#+&#*',*%#$! /'&&S<),+&! &-&+*'05,$#&*%+!R,D&F!
,#3! %#! %5)'0D%#$! &5%<<%0#! )'0)&'*7! 0/! >=,#*=5! &5%**&'! )-,+&3! %#! *4&! 4%$4! /%&-3!
'&$%0#J! 80! 3&<%$#! ,#! &//%+%&#*! 0)*%+,-! ,#*&##,F! *4&! -0+,-! /%&-3! &#4,#+&5&#*! ,*! *4&!
4%$4! /%&-3! '&$%0#! 0/! *4&! 0)*%+,-! ,#*&##,! #&&3<! *0! 6&! 0)*%5%Z&3! <%#+&! *4&! /%&-3!
&#4,#+&5&#*! %<! *4&! 3%'&+*! %#3%+,*%0#! 0/! /0+=<&3! -%$4*! &#&'$7! /'05! +,)*='&3!
&-&+*'05,$#&*%+!R,D&J!84&!D,+==5!/%&-3!%<!,-<0!&#4,#+&3!<%5%-,'!*0!*4&!503&!)'0/%-&!
0/!*4&!-0+,-!/%&-3F!'&<=-*%#$!%#!*4&!&#4,#+&3!<)0#*,#&0=<!3&+,7!',*&!0/!,#!&5%**&'J!Y#!
*4%<!<&+*%0#F!R&!R%--!3&'%D&! *4&! /%&-3!&#4,#+&5&#*!0/! *4&!0)*%+,-!,#*&##,!=<%#$! *4&!
+0=)-&3S503&! *4&0'7! ,#3! *4&! ,#*&##,! +%'+=%*! 503&-F! ,#3! R&! R%--! ,-<0! 3%<+=<<!
<*',*&$%&<!*0!5,[%5%Z&!*4&!/%&-3!&#4,#+&5&#*!0/!0)*%+,-!,#*&##,J!

!

SJOJ6&(>DG;&%7AC7=DMD78&2D9>QC8>:7&K9:M&):<HGD;B3:;D&!AD:9F&

:&+*%0#!aJOJO!3&50#<*',*&3!*4,*!*4&!503&!&#&'$7!<*0'&3!67!0)*%+,-!,#*&##,!
0#!'&<0#,#+&!+,#!6&!&[)'&<<&3!=<%#$!+0=)-&3S503&!*4&0'7!R4&'&!
!

!
!
!

!
!!" !!

!!"#

!!
!

!

!!"#

!
!

!!"#

!
! UaJONNV!

! ! !

:=6<*%*=*%#$! *4&! %#+%3&#*! )0R&'! !!
!
!

!

!
!! !!

!
!!! !%#! ">J! UaJOfVF! *4&!503&!

&#&'$7!+,#!6&!R'%**&#!,<!



!

! !db!

!

!
!
!

!
!!" !!

!!"#

!
!

!
!! !!

!
!!!

!

!!"#

!
!

!!"#

!
!

!!!"
!

!!"#

!! !!
!
!

!

!!"#

!
!

!!"#

!
! UaJONOV!

! ! !

E<%#$!*4&!&//&+*%D&!503&!D0-=5&!O'--F!*4&!503&!&#&'$7!+,#!6&!'&R'%**&#!,<!
!

!
!
!
!

!
!! !!"#

!
!!"" ! UaJONMV!

! ! !

R4&'&!)9K=!%<!*4&!-0+,-!/%&-3!,*!*4&!4%$4!/%&-3!'&$%0#!0/!0)*%+,-!,#*&##,J!">=,*%#$!"><J!
UaJObV!,#3!UaJO`VF!-0+,-!/%&-3!&#4,#+&5&#*!0#!'&<0#,#+&!+,#!6&!$%D&#!67!!
!

!!"#
!

!!
!
!

!!!"
!

!!"#

!

!

!!"#

!
!

!!"#

!

!!""

!
!!!"!!"#!

!

!!!"#!!""
! UaJONdV!

! ! !

R4&'&!6"'%!%<!*4&!'&<0#,#+&!R,D&-&#$*4!,#3!*4&!'&-,*%0#!OtQs*tRJ!

E<%#$!!!" !
!
!

!!
! F! *4&! /%&-3! &#4,#+&5&#*! +,#! 6&! '&R'%**&#! %#! ,! 50'&!

+05)'&4&#<%D&!/0'5!,<!
! !!"#

!

!!
!
!
!

!
!

!

!!"#

!!
!!

!!!!!""

! UaJONaV!

! ! !

84&'&/0'&F! *4&! -0+,-! /%&-3!&#4,#+&5&#*!0/!0)*%+,-!,#*&##,! %<!)'0)0'*%0#,-! *0!
*4&!3%'&+*%D%*7!7F!*4&!',3%,*%0#!&//%+%&#+7!RtR"#JF!,#3!*4&!@='+&--!/,+*0'F!d6dRta5MO'--J!

!

SJOJ?&(>DG;&%7AC7=DMD78&2D9>QC8>:7&K9:M&)>9=<>8&3:;DG&

84&!-0+,-!/%&-3!&#4,#+&5&#*!0/!0)*%+,-!,#*&##,!+,#!6&!,-<0!3&'%D&3!/'05!*4&!
,#*&##,!+%'+=%*!503&-F!,<!<40R#!%#!2%$J!aJaF!R4&'&!*4&!D0-*,$&!<0='+&!%#!*4&!+%'+=%*!
503&-!0/!'&+&%D%#$!,#*&##,!%<!$%D&#!67! !! ! ! !!!"#!!"!!!%#!:&+*%0#!dJdJMJ!

!

!



!

! !d`!

0.123%&D-=V&).362.+&:'9%$&('3&'<+.6"$&"*+%**"&.*&3%6%.4.*1&:'9%-&!

2'05!*4&!+%'+=%*!503&-F!*4&!+=''&#*!%#!*4&!-00)!%<!$%D&#!67!
!

! !
!!

!!"# ! !!!!"# ! !!!" !
!

!"
!
! UaJON]V!

! ! !

(#!'&<0#,#+&!U! ! ! !"VF!*4&!5,$#%*=3&!0/!+=''&#*!%<!'&R'%**&#!,<!
!

! !
!!

!!"# ! !!!!"#

! UaJONfV!
! ! !

B4,)*&'! d! 3%<+=<<&3! =<%#$! *4&! )0R&'! 3%<<%),*&3! 67! '&<%<*%D&! ),'*<! *0! +,-+=-,*&!
<+,**&'&3!,#3!,6<0'6&3!)0R&'J!e&[*F!R&!*='#!*0!*4&!#&,'!/%&-3!<*0'&3!67!*4&!'&,+*%D&!
),'*<! 0/! *4&! +%'+=%*J! 84&! &-&+*'%+! /%&-3! &#&'$7! %<! <*0'&3! %#! *4&! +,),+%*,#+&! ,#3! *4&!
5,$#&*%+!/%&-3!&#&'$7!%#!*4&!%#3=+*,#+&J!84&'&/0'&F!*4&!*%5&S,D&',$&3!&#&'$7!<*0'&3!
67!,#*&##,!%<!+,-+=-,*&3!*4=<H!
!

! !
!

!
! !

!
! ! !

!
!
!

!
! !

!
!

!
!

!!!!
! UaJONbV!

! ! !

R4&'&!O!%<!*4&!D0-*,$&!,))-%&3!0#-7!0#!+,),+%*,#+&F!,#3!! ! !
! ! !

!!R,<!06*,%#&3!!
/'05! *4&! '&<0#,#+&! +0#3%*%0#J! G7! 3&/%#%*%0#! 0/! &//&+*%D&! 503&! D0-=5&F! *4&! 503&!
&#&'$7!+,#!6&!,-<0!&[)'&<<&3!,<!!
!

! !
!

!
!! !!"#

!
!!"" ! UaJON`V!

! ! !

">=,*%#$! "><J! UaJMdV! ,#3! UaJMaV! ,#3! =<%#$! !! ! ! !!!"#!!"!! !,#3!

!! !
!

!
!! !!

!
!F!R&!06*,%#!*4&!/0--0R%#$!&[)'&<<%0#!

!
! !

!
!

!!!!
!

!!
!

!!!!!!!"# ! !!!!"#!
!

!
!!!"#!!"!!

!!!!!!"# ! !!!!"#!
!
!

!!!"#!!" !
!

!
!! !!

!
!

!!!!!!"# ! !!!!"#!
!

!
!

!
!! !!"#

!
!!"" !

UaJONcV!

! ! !

84&'&/0'&F!*4&!/%&-3!&#4,#+&5&#*!%<!$%D&#!67!
! !!"#

!

!!
!
!

!!!"!!"#!

!! !!"# ! !!!!"#
!!!!""

! UaJOONV!

! ! !

E<%#$!*4&!'&-,*%0#!RsOt*GVF!*4&!/%&-3!&#4,#+&5&#*!+,#!6&!&[)'&<<&3!,<!
! !!"#

!

!!
!
!
!!!"!!"#!

!

!!!"#!!""
! UaJOOOV!

! ! !

e0*&! *4,*! *4%<! '&<=-*! %<! %3&#*%+,-! *0! ">=,*%0#! UaJOcVF!R4%+4! %<! 3&'%D&3! /'05!
+0=)-&3S503&!*4&0'7J!

!



!

! !dc!

SJOJO&):7;>8>:7I&K:9&3CU>M<M&(>DG;&%7AC7=DMD78&

E<%#$! *4&! &>=,*%0#! 3&'%D&3! /0'! *4&! /%&-3! &#4,#+&5&#*F! *4&'&! ,'&! /%D&!
),',5&*&'<!*4,*!+,#!6&!0)*%5%Z&3!*0!,+4%&D&!5,[%5=5!/%&-3!&#4,#+&5&#*H!

OJ! 84&! ,#*&##,! #&&3<! *0! 6&! &[+%*&3! 0#! '&<0#,#+&! U6"'%V! k]dlF! R4%+4! +,#! 6&!
,+4%&D&3! 67! *=#%#$! *4&! ,#*&##,! 3%5&#<%0#<! k]al! 0'! -0,3%#$! *4&! ,#*&##,! $,)!R%*4!
,))'0)'%,*&!5,*&'%,-<!k]]lF!k]flJ!

MJ!84&!&//&+*%D&!503&!D0-=5&!0/!*4&!,#*&##,!UO'--V!#&&3<!*0!6&!'&3=+&3F!R4%+4!
+,#!6&!,+4%&D&3!67!<4'%#;%#$!*4&!<%Z&!0/!,#*&##,!$,)!k]blAk]clJ!

dJ! 84&! 5,[%5=5! &//&+*%D&! ,)&'*='&! UH'&V! #&&3<! *0! 6&! 0)*%5%Z&3! *4'0=$4!
5,*+4%#$!*4&!,#*&##,q<!',3%,*%0#!),**&'#!R%*4!*4&!&[+%*,*%0#!<%$#,-J!20'!&[,5)-&F!*4&!
',3%,*%0#!),**&'#!+,#!6&!&#$%#&&'&3!/0'!$003!3%'&+*%D%*7!<%#+&!*4&!&//&+*%D&!,)&'*='&!
%<!)'0)0'*%0#,-!*0!*4&!3%'&+*%D%*7!0/!*4&!,#*&##,!kfNlF!kfOlJ!

!aJ!?&*&'5%#&!*4&!0)*%5=5!+0#3%*%0#!/0'!,#!,#*&##,q<!'&-&D,#*!-0<<!',*&<!U%J&J!
RF!R"#JF!R#8%V!67!*,;%#$!*4&!3&'%D,*%D&!0/!">J!UaJMbV!R%*4!'&<)&+*!*0!R"#J!!,#3!&>=,*&!%*!
*0!NJ!.<<=5%#$! *4,*! *4&!5,[%5=5!&//&+*%D&! ,)&'*='&! UH'&VF! &//&+*%D&!503&!D0-=5&!
UO'--VF! ,#3! *4&!R#8%! D,'7! <-0R-7! +05),'&3! *0!R"#JF! *4&!5,[%5=5! /%&-3! &#4,#+&5&#*!
+0#3%*%0#!%<!,+4%&D&3!R4&#!R"#J!6&+05&<!&>=,-!*0!R#8%H!
! !!"# ! !!"#! UaJOOMV!
! ! !

84%<!%<!*4&!%3&#*%+,-!+0#3%*%0#!/0'!+'%*%+,-!+0=)-%#$!/'05!+0=)-&3S503&!*4&0'7J!
2'05!*4&!+%'+=%*!503&-F!%*!+,#!6&!/0=#3!*4,*!*4&!+=''&#*!%#!*4&!+%'+=%*!%<!5,[%5%Z&3!
R4&#!*4%<!+0#3%*%0#!%<!,+4%&D&3J!84%<! %<!,-<0!,#,-0$0=<!*0!*4&!%5)&3,#+&!5,*+4%#$!
+0#+&)*!%#!,#*&##,!*4&0'7!kfMlAkfalJ!

]J!.*!*4&!0)*%5=5!R!+0#3%*%0#!UR"#J!s!R#8%!s!MRVF!*4&!&[)'&<<%0#!/0'!*4&!/%&-3!
&#4,#+&5&#*!'&3=+&<!*0H!
! !!"#

!

!!
!
!
!!"!!"#!

!!!""

!
!!"!!"#!!"#

!!!!""

! UaJOOdV!

! ! !

84&'&/0'&F! *4&! 0)*%5%Z&3! /%&-3! &#4,#+&5&#*! /0'! $%D&#! 5,*&'%,-! %<! 3%'&+*-7!
)'0)0'*%0#,-! *0! ,6<0')*%0#! >=,-%*7! /,+*0'! UR#8%VF!R4%+4! %<! <=))0'*&3! 67! )'&D%0=<-7!
'&)0'*&3!kf]l!'&<&,'+4!0#!4%$4!/%&-3!&#4,#+&5&#*!R%*4!-0R!-0<<!5,*&'%,-<!U<=+4!,<!
<%-D&'VJ!

Y#! /0--0R%#$! +4,)*&'<F! ]F! f! ,#3! bF! ,#*&##,! 3&<%$#<! *4,*! ,+4%&D&! *4&<&!
+0#3%*%0#<!,#3!+,#!6&!'&,3%-7!/,6'%+,*&3!=<%#$!<!R%--!6&!3%<+=<<&3J!

!

SJS&"HHG>=C8>:7I&C7;&)ACGGD7@DI&:K&'H8>=CG&"78D77CI&

Y#! *4%<! <&+*%0#F! R&! 3%<+=<<! D,'%0=<! )0<<%6-&! ,))-%+,*%0#<! =<%#$! 0)*%+,-!
,#*&##,<J!.<! ,!#,#0<+,-&! '&+&%D&'! ,#3t0'! *',#<5%**&'F! 0)*%+,-! ,#*&##,<!4,D&!6&&#!
R%3&-7! =<&3! %#! <&#<%*%D&! )40*03&*&+*%0#F! 4%$4S'&<0-=*%0#! %5,$%#$F! 4&,*S,<<%<*&3!
5,$#&*%+! '&+0'3%#$F! &//%+%&#*! -%$4*! &5%<<%0#F! ,#3! 6%0S+4&5%+,-! <&#<%#$J! W&'&F! R&!
6'%&/-7!'&D%&R!<05&!0/!)'05%<%#$!)0*&#*%,-!=<&<!/0'!0)*%+,-!,#*&##,<J!



!

! !aN!

84&! 0)*%+,-! ,#*&##,! %<! ,! =<&/=-! *00-! /0'! )40*03&*&+*%0#!3=&! *0! %*<! '&+&%D%#$!
+,),6%-%*7!U2%$J!aJ]V!kOMlJ!()*%+,-!,#*&##,!&//%+%&#*-7!+,)*='&<!-%$4*!,#3!/0+=<&<!%*!%#*0!
<=6SR,D&-&#$*4! '&$%0#F! R4%+4! &#,6-&<! <4'%#;%#$! 3',5,*%+,--7! *4&! <%Z&! 0/!
)40*03&*&+*0'J!K%*4!*4&!'&3=+&3!<%Z&F!*4&!<%$#,-S*0S#0%<&!',*%0!0/!*4&!)40*03&*&+*0'!
%<!%5)'0D&3F!*4=<!%5)'0D%#$!*4&!)&'/0'5,#+&F!)0R&'!+0#<=5)*%0#F!,#3!<)&&3J!84&!
#,#0<+,-&!<%Z&!0/!*4&!#,#0S)40*03&*&+*0'!5,;&<!)0<<%6-&!*4&!%#*&$',*%0#!%#!)40*0#%+!
+%'+=%*<J!

!

0.123%&D-=O&E;'+'9%+%6+'3&2,.*1&'<+.6"$&"*+%**"-&"\&:"I!%5,$&!0/!C&!
)40*03&*&+*0'!R%*4!0)*%+,-!,#*&##,J!#\&I&,<='&3!)40*0+=''&#*!'&<)0#<&<!/0'!-%$4*!
)0-,'%Z,*%0#!%#!*4&!7!,#3![!3%'&+*%0#<!kOMlJ!!

W%$4S'&<0-=*%0#! %5,$%#$! %<! ,#0*4&'! )0*&#*%,-! ,'&,! R4&'&! 0)*%+,-! ,#*&##,<!
+0=-3!6&!,))-%&3J!84&!'&<0-=*%0#!0/!0)*%+,-!5%+'0<+0)7!=<%#$!,! /,'S/%&-3! -&#<S6,<&3!
*&+4#%>=&! %<! -%5%*&3! 67! +0#<*',%#*<! 0/! *4&! 3%//',+*%0#! -%5%*J! 84&! 0)*%+,-! ,#*&##,!
6'&,;<!*4%<!6,''%&'!67!/0+=<%#$!-%$4*!%#*0!*4&!<=6S3%//',+*%0#S-%5%*&3!,'&,J!Y*!4,<!6&&#!
'&+&#*-7! '&)0'*&3! *4,*! ,! 50#0)0-&! ,#*&##,! ,<<&56-&3! %#! ,! <+,##%#$! )'06&!
5%+'0<+0)&!+,#!%5)'0D&!*4&!<),*%,-!'&<0-=*%0#!=)!*0!|dN!#5!U2%$J!aJfV!kfflJ!



!

! !aO!

!

0.123%&D-?L&Y.1;&3%,'$2+.'*&#.'@.:"1.*1&8.+;&'<+.6"$&"*+%**"-&"\&:+4&5,*%+!
%--=<*',*%0#J!#\&2-=0'&<+&#*-7!-,6&-&3!,#*%603%&<!%5,$&3!67!*4&!,#*&##,!)'06&J!Y#<&*!
<40R<!*4&!:"I!%5,$&!0/!*4&!50#0)0-&!,#*&##,!)'06&J!8R0!'%$4*!)-0*<!<40R!+'0<<S
<&+*%0#<!0/!*4&!*R0!+%'+-&3!<)0*<!kfflJ!

Y5)'0D&3! <),*%,-! '&<0-=*%0#! 67! 0)*%+,-! ,#*&##,<! +,#! 6&! ,-<0! ,))-%&3! *0!
5,$#&*%+! '&+0'3%#$J! Y#! 0'3&'! *0! %#+'&,<&! *4&! <*0',$&! 3&#<%*7! 0/! 4,'3! 3%<;! 3'%D&<F!
'&+0'3%#$<! R%*4! &[*'&5&-7! 4%$4! <),*%,-! '&<0-=*%0#! %<! '&>=%'&3J! E<%#$! ,#! 0)*%+,-!
,#*&##,F!0)*%+,-!&#&'$7!+,#!6&!3&-%D&'&3!,#3!+0#/%#&3!*0!,!<5,--!<)0*!*4,*!%<!5=+4!



!

! !aM!

<5,--&'! *4,#! *4&! 3%//',+*%0#! -%5%*J! 84%<! 4,<! 6&&#! 3&50#<*',*&3! %#! 4&,*S,<<%<*&3!
5,$#&*%+!'&+0'3%#$!UW.ITV!R%*4!,!3,*,!,'&,-!3&#<%*7!0/!|db]!86t5M!U2%$J!aJbV!kMflJ!

!

0.123%&D-?=&Y%"+@",,.,+%9&:"1*%+.6&3%6'39.*1&8.+;&'<+.6"$&"*+%**"-&"\&#\&

:+4&5,*%+!%--=<*',*%0#J!6\&:"I!%5,$&!0/!/,6'%+,*&3!3&D%+&J!84&!3%<*,#+&!6&*R&&#!
3,<4&3!-%#&<!%<!]N!#5J!9\!:"I!0/!*4&!+'0<<!<&+*%0#,-!D%&R!0/!/,6'%+,*&3!3&D%+&!U<5,--!
'&+*,#$-&VJ!:+,-&!6,'F!dNN!#5!kMflJ!

84&! *',#<5%**%#$! /&,*='&! 0/! 0)*%+,-! ,#*&##,<! 40-3<! )'05%<&! %#! ,))-%+,*%0#<!
/0'! &//%+%&#*! -%$4*! &5%**%#$J! .<! 3%<+=<<&3! %#! :&+*%0#! aJMF! *4&! ',*&! 0/! <)0#*,#&0=<!
&5%<<%0#! %<! <%$#%/%+,#*-7! ,-*&'&3! R%*4! 0)*%+,-! ,#*&##,<J! K%*4! %*<! &[*'&5&-7! <5,--!
503&!D0-=5&F! *4&!',*&!0/! <)0#*,#&0=<!&5%<<%0#!0/! *4&!0)*%+,-!,#*&##,!+,#!&[+&&3!
*4,*!0/!<*%5=-,*&3!&5%<<%0#F!R4%+4!%<!-%5%*&3!67!#0#-%#&,'!$,%#!<,*=',*%0#J!84&'&/0'&F!
*4&!503=-,*%0#!<)&&3!0/!#,#0<+,-&!-%$4*!&5%**%#$!3&D%+&!U#,#01"?V!=<%#$!,#!0)*%+,-!
,#*&##,!+,#!6&!/,<*&'!*4,#!*4,*!0/!+0#D&#*%0#,-!-,<&'<!kfblJ!:%#+&!#,#01"?<!30!#0*!
'&>=%'&! ,! +&'*,%#! 6%,<! ,60D&! *4'&<40-3F! #,#01"?<! ,'&! 50'&! &#&'$7S&//%+%&#*! *4,#!
-,<&'<J!



!

! !ad!

:05&! ,))-%+,*%0#<! $,%#! 6&#&/%*<! /'05! 60*4! *4&! '&+&%D%#$! ,#3! *',#<5%**%#$!
+,),6%-%*7!0/!0)*%+,-! ,#*&##,<J!(#&!&[,5)-&! %<! /-=0'&<+&#+&!3&*&+*%0#J!84&! /0+=<&3!
-%$4*! %#! *4&! 4%$4! /%&-3! '&$%0#! 0/! ,#! 0)*%+,-! ,#*&##,! +,#! &[+%*&! R%*4! %5)'0D&3!
&//%+%&#+7! ,! /-=0'&<+&#*!50-&+=-&J! 84&! 0)*%+,-! ,#*&##,! ,-<0! &#4,#+&<! *4&! &5%<<%0#!
',*&! 0/! *4&! 50-&+=-&J! .<! '&)0'*&3! 67! h%#;4,6R,-,! &*! ,-JF! *4&! 3&*&+*%0#! 0/! <%#$-&!
50-&+=-&! /-=0'&<+&#+&! &[)&'%&#+&<! OdaNS/0-3! &#4,#+&5&#*! =<%#$! $0-3! 60R*%&!
,#*&##,!U2%$J!aJ`V!kf`lJ!

!

0.123%&D-??&H.*1$%@:'$%62$%&($2'3%,6%*6%&9%+%6+.'*&2,.*1&'<+.6"$&"*+%**"-&"\&

:+4&5,*%+F!:"IF!,#3!<%5=-,*&3!/%&-3!%#*&#<%*7!3%<*'%6=*%0#!0/!$0-3!60R*%&!,#*&##,J!
:+,-&6,'F!ONN!#5J!#\&B0#/0+,-!<+,#!0/!Of!60R*%&!,#*&##,<J!"I!%5,$&!0/!/,6'%+,*&3!
3&D%+&J!84&!3%<*,#+&!6&*R&&#!3,<4&3!-%#&<!%<!]N!#5J!6\!2-0='&<+&#+&!*%5&!*',+&!0/!
*4&!8@g?Yt@II.S+0,*&3!60R*%&!,#*&##,!+%'+-&3!%#!U#VJ!9\&@-0*<!0/!<%#$-&S50-&+=-&!
/-=0'&<+&#+&!&#4,#+&5&#*!,<!,!/=#+*%0#!0/!*4&!60R*%&!$,)!<%Z&!kf`lJ!



!

! !aa!

.#0*4&'! )0*&#*%,-! ,))-%+,*%0#! =<%#$! 60*4! *4&! '&+&%D%#$! ,#3! *',#<5%**%#$!
+,),6%-%*7! 0/! ,#! 0)*%+,-! ,#*&##,! %<! :"T:J! T,5,#! <+,**&'%#$! %<! 0/*&#! +,--&3! *4&!
/%#$&')'%#*! 0/! ,!50-&+=-&! <%#+&! %*! )'0D%3&<! =#%>=&! <)&+*',! 0/! *4&! *,'$&*!50-&+=-&J!
W0R&D&'F! *4&! +'0<<! <&+*%0#! 0/! T,5,#! <+,**&'%#$! %<! <0! 5=+4! <5,--&'! *4,#! *4,*! 0/!
/-=0'&<+&#+&! *4,*! -,'$&! &#4,#+&5&#*! 0/! T,5,#! <%$#,-<! /'05! 5&*,--%+! <='/,+&! %<!
'&>=%'&3!/0'!<&#<%*%D&!3&*&+*%0#F!R4%+4!%<!+,--&3!<='/,+&S&#4,#+&3!T,5,#!<+,**&'%#$J!
84&!0)*%+,-!,#*&##,!%<!,!)0R&'/=-!*00-! /0'!,))-%+,*%0#!%#!:"T:!6&+,=<&! %*! %5)'0D&<!
60*4! *4&! )=5)! ,#3! *4&! &5%<<%0#! &//%+%&#+7J! Y#! /0--0R%#$! +4,)*&'<F! *4&! :"T:!
5&,<='&5&#*! R%--! 6&! =<&3! *0! D&'%/7! &[)&'%5&#*,--7! *4&! )&'/0'5,#+&! 0/! 3%//&'&#*!
0)*%+,-!,#*&##,!3&<%$#<J!

!

0.123%&D-?J&H23("6%@%*;"*6%9&R":"*&,6"++%3.*1&9%+%6+.'*&2,.*1&'<+.6"$&

"*+%**"-&"\&:"I!0/!/,6'%+,*&3!$0-3!3%)0-&!,#*&##,!,'',7J!#\&:%5=-,*&3!&-&+*'%+!/%&-3!
%#*&#<%*7!3%<*'%6=*%0#!0/!3%)0-&!,#*&##,!0/!d!#5!$,)J!6\!G&#Z&#S*4%0-!T,5,#!<%$#,-!
5&,<='&3!/'05!/,6'%+,*&3!3%)0-&!,#*&##,!,'',7!k]clJ!

.-*40=$4! D,'%0=<! 0)*%+,-! ,#*&##,! $&05&*'%&<! ,#3! ,))-%+,*%0#<! 4,D&! 6&&#!
%#*&#<%D&-7!<*=3%&3!0D&'!*4&!),<*! /&R!7&,'<!R%*4!5,#7!0/!*4&5!<&&5%#$-7! %3&,-! /0'!
,))-%+,*%0#<! =<%#$! 0)*%+,-! ,#*&##,<F! <&D&',-! +4,--&#$&<! '&5,%#\! UOV! *4&'&! %<! *4&!



!

! !a]!

'&-%,6%-%*7! %<<=&! 0/! '&)'03=+%6-&! #,#0<+,-&! 3%5&#<%0#<! 6&-0R! ON! #5\! UMV! 4%$4!
)'03=+*%0#!+0<*<!5=<*!6&!<0-D&3!6&/0'&!0)*%+,-!,#*&##,<!+,#!6&!&5)-07&3! %#!'&,-S
R0'-3! ,))-%+,*%0#<J! 84&<&! +4,--&#$&<! 5,%#-7! <*&5! /'05! *4&! /,6'%+,*%0#! 5&*403!
+=''&#*-7!=<&3!/0'!0)*%+,-!,#*&##,<J!G&+,=<&!*4&%'!3%5&#<%0#<!,'&!<+,-&3!30R#!*0!,!
/&R! #,#05&*&'<! U2%$J! aJONVF! 0)*%+,-! ,#*&##,<! ,'&! *7)%+,--7! /,6'%+,*&3! =<%#$! #,#0S
/,6'%+,*%0#!*&+4#%>=&<!<=+4!,<!&-&+*'0#S6&,5!U&S6&,5V!-%*40$',)47!,#3!/0+=<&3!%0#!
6&,5! U2YGV! 5%--%#$J! 84&! %#4&'&#*! *&+4#%+,-! -%5%*<! %#! ! #,#0S/,6'%+,*%0#! *&+4#%>=&<!
4,D&F!=#*%-!#0RF!6&&#!,!<&'%0=<!<*=56-%#$!6-0+;!%#!R%3&<)'&,3!,))-%+,*%0#!0/!0)*%+,-!
,#*&##,<J!!

!

0.123%&D-?D&HMA&.:"1%,&'(&'<+.6"$&"*+%**",&("#3.6"+%9&#B&*"*'@("#3.6"+.'*&

+%6;*'$'1.%,-&"@9\&()*%+,-!,#*&##,<!/,6'%+,*&3!67!/0+=<&3S%0#!6&,5!5%--%#$J!%@1\&
()*%+,-!,#*&##,<!/,6'%+,*&3!67!&-&+*'0#S6&,5!-%*40$',)47!,#3!<=6<&>=&#*!-%/*S0//!
kfclJ!

84&!/%'<*!%<<=&!*0!<0-D&!%<!*4&!'&<0-=*%0#!-%5%*!0/!#,#0S/,6'%+,*%0#!*&+4#%>=&<J!
84&!-0+,-!/%&-3!&#4,#+&5&#*!0/!,#!0)*%+,-!,#*&##,!%<!+'%*%+,--7!3&)&#3&#*!0#!%*<!503&!
D0-=5&J!80!,+4%&D&!,#!&[*'&5&-7!<5,--!503&!D0-=5&F!0)*%+,-!,#*&##,&!,'&!=<=,--7!
5,3&!R%*4! *R0!0'!50'&!5&*,-! ),'*%+-&<! 0/! #,#05&*&'S<+,-&! $,)!6&*R&&#! *4&5J! Y#!
0'3&'! *0! %5)'0D&! *4&!)&'/0'5,#+&!0/! ,#! ,#*&##,F! *4&! $,)!0/! *4&! ,#*&##,!5=<*!6&!
'&3=+&3! /='*4&'J! 2,6'%+,*%0#! 0/! <=6SON! #5! $,)! R%*4! $003! =#%/0'5%*7! ,#3!
'&)'03=+%6%-%*7! 67! &S6&,5! -%*40$',)47! 0'! /0+=<&3! %0#! 6&,5! 5%--%#$! %<! <*%--! ,!



!

! !af!

+4,--&#$&J! Y##0D,*%D&! /,6'%+,*%0#!5&*403<! *0! <0-D&! *4%<! %<<=&! ,'&!#&+&<<,'7!6&/0'&!
R%3&<)'&,3!,))-%+,*%0#!0/!0)*%+,-!,#*&##,<!+,#!0++='J!

.#0*4&'!+4,--&#$&!%<!*4&!/,6'%+,*%0#!+0<*!/0'!0)*%+,-!,#*&##,<J!"-&+*'0#S6&,5!
-%*40$',)47! ,#3! /0+=<&3! %0#! 6&,5! 5%--%#$! ,'&! <&'%,-! R'%*%#$! )'0+&<<&<F! R4%+4!
'&>=%'&!4=$&!,50=#*<!0/!*%5&!,#3!50#&7F!,#3!5,<<!)'03=+*%0#!%<!,-50<*!%5)0<<%6-&J!
.-*40=$4!,-*&'#,*%D&!#,#0S/,6'%+,*%0#!*&+4#%>=&<F!<=+4!,<!#,#0%5)'%#*!-%*40$',)47F!
4,D&!6&&#!3&D&-0)&3! *0!,+4%&D&!4%$4S*4'0=$4)=*!#,#0S),**&'#%#$F! %#!$&#&',-! *4&%'!
'&<0-=*%0#!-%5%*!%<!%#/&'%0'!*0!&S6&,5!-%*40$',)47!0'!/0+=<&3!%0#!6&,5!5%--%#$J!

B4,)*&'! b! R%--! %#*'03=+&! ,! #0D&-! 3&<%$#! ,#3! /,6'%+,*%0#! *&+4#%>=&! *4,*!
,33'&<<&<!*4&<&!+4,--&#$&<J!!

!

!

! &



!

! !ab!

)4"5!%/&V&

'H8>=CG&2>H:GD&"78D77C&:7&-9:<7;&5GC7D&

84&! 3%)0-&! ,#*&##,! %<! 0#&! 0/! *4&! 50<*! +0550#! *7)&<! 0/! ,#*&##,<F! R4%+4!
*7)%+,--7!+0#<%<*<!0/!*R0!5&*,-!6,'<!R%*4!,!/&&3!$,)!6&*R&&#!*4&5J!?%)0-&!,#*&##,<!
4,D&!'&<0#,#*!<)&+*',-!+4,',+*&'%<*%+!,#3!6'0,3<%3&!',3%,*%0#!),**&'#<J!?=&!*0!*4&%'!
'&-,*%D&-7! <%5)-&! <*'=+*='&! ,#3! +=''&#*! 3%<*'%6=*%0#F! 6&4,D%0'<! 0/! 3%)0-&! ,#*&##,<!
4,D&! 6&&#! R&--! =#3&'<*003! ,#,-7*%+,--7! ,#3! )',+*%+,--7! %#! ',3%0! /'&>=&#+%&<J!
B4,',+*&'%<*%+<!0/!3%)0-&!,#*&##,<!,*!0)*%+,-!/'&>=&#+%&<!4,D&!6&&#!,-<0!&[)-0'&3!%#!
5,#7!5,*&'%,-<!67!+4,#$%#$!*4&!,#*&##,!3%5&#<%0#<!k]alF!kbNlF!-0,3%#$!*4&!,#*&##,!
$,)!R%*4! ,))'0)'%,*&!5,*&'%,-<! k]]lF! k]flF! <4'%#;%#$! *4&! <%Z&! 0/! ,#*&##,! /&&3! $,)!
k]blF!k]cl!,#3!<0!0#J!.<!,!'&<=-*F!%*!4,<!6&&#!<40R#!*4,*!0)*%+,-!3%)0-&!,#*&##,<!4,D&!
'&<0#,#*! +4,',+*&'%<*%+! <%5%-,'! *0! *4&%'! ',3%0! /'&>=&#+7! +0=#*&'),'*F! ,#3! <*'0#$!
+,),6%-%*7! 0/! -0+,-! /%&-3! &#4,#+&5&#*! ,<! ,! 3%<*%#+*! ,#*&##,! )'0)&'*7! ,*! 0)*%+,-!
/'&>=&#+%&<J!

Y#! *4%<! +4,)*&'F! R&! '&)0'*! ,! 5&*403! /0'! ',3%,*%0#! &#$%#&&'%#$! 0/! 0)*%+,-!
,#*&##,<!*0!5,[%5%Z&!*4&!-0+,-!/%&-3!&#4,#+&5&#*J!.<!3&<+'%6&3!%#!:&+*%0#!aJdJdF!*4&!
)0R&'! 3%<<%),*&3! 67! ',3%,*%0#! #&&3<! *0! 6&! 5,*+4&3! *0! *4&! )0R&'! ,6<0'6&3! 67!
5,*&'%,-! -0<<! /0'! *4&! 5,[%5=5! /%&-3! &#4,#+&5&#*J! 80! ,+4%&D&! *4%<! +0#3%*%0#F! R&!
5=<*!6&!,6-&!*0!+0#*'0-!*4&!',3%,*&3!)0R&'!0/!0)*%+,-!,#*&##,!<%#+&!*4&!,6<0')*%0#!%<!
'&-,*%D&-7! /%[&3! *0! *4&!5,*&'%,-! -0<<! 0/! *4&!5&*,-J! W&'&F! R&! <40R! *4,*! *4%<! +,#! 6&!
3&50#<*',*&3!67!$0-3!3%)0-&!,#*&##,!,'',7<!0#!$'0=#3!)-,#&J!Y#!*4%<!<*'=+*='&F!*4&!
',3%,*%0#!0/!3%)0-&!,#*&##,!%<!+0#*'0--&3!67!*4&!*4%+;#&<<!0/!*4&!<),+&'!6&*R&&#!*4&!
,#*&##,!,'',7!,#3! *4&!$'0=#3!)-,#&J!.<!,#!&[)&'%5&#*,-! D&'%/%+,*%0#!0/!5,[%5=5!
/%&-3! &#4,#+&5&#*F! 5&,<='&5&#*<! 0/! '&/-&+*,#+&! ,#3! <='/,+&S&#4,#+&3! T,5,#!
<+,**&'%#$!R%--!6&!3%<+=<<&3J!!

!

VJ6&/C;>C8>:7&%7@>7DD9>7@&.I>7@&-9:<7;&5GC7D&

2'05!">J!UaJOcVF!*4&!-0+,-!/%&-3!&#4,#+&5&#*!0/!0)*%+,-!,#*&##,!%<!$%D&#!67!!
! !!"#

!

!!
!
!
!!!"!!"#!

!

!!!"#!!""
! U]JOOaV!

! ! !

Y#! 0'3&'! *0! 5,[%5%Z&! *4&! /%&-3! &#4,#+&5&#*! <40R#! %#! U]JOVF! %*! 4,<! 6&&#!
<40R#! *4,*! R&! 4,D&! *0! ,+4%&D&! *4&! 5,*+4%#$! +0#3%*%0#! 6&*R&&#! ',3%,*%0#! ,#3!
,6<0')*%0#!UR"#JsR#8%V!,<<=5%#$!<-0R-7!D,'7%#$!H'&F!O'--F!,#3!R#8%J!W&'&F!R&!%#*'03=+&!



!

! !a`!

,!$'0=#3!)-,#&!*0!+0#*'0-!*4&!',3%,*%0#!0/!0)*%+,-!,#*&##,<!*0!6&!5,*+4&3!R%*4!*4&!
,6<0')*%0#J!!

.<! ,! <*,'*%#$! )0%#*F! R&!R%--! <*=37! *4&! ',3%,*%0#! +4,',+*&'%<*%+<! 0/! ,! *7)%+,-!
0)*%+,-!,#*&##,!/,6'%+,*&3!0#!,!$-,<<!<=6<*',*&J!80!&<*%5,*&!*4&!,50=#*!0/!5%<5,*+4!
6&*R&&#!R"#J! ,#3!R#8%! /0'!,!$0-3!3%)0-&!,#*&##,! UR%*4!MfN#5! -&#$*4F!aN#5!R%3*4F!
M]#5! *4%+;#&<<F! ,#3! O]#5! $,)V! 0#! ,! >=,'*Z! $-,<<! <=6<*',*&F! R&! 4,D&! =<&3! *%5&!
305,%#!<%5=-,*%0#<!6,<&3!0#! /%#%*&! %#*&$',*%0#! *&+4#%>=&! UB:8!I%+'0R,D&!:*=3%0V!
*0! +,-+=-,*&!RF!R"#JF! ,#3!R#8%! ,<! <40R#! %#! U2%$J! ]JOVJ! 84&! *0*,-! >=,-%*7! /,+*0'! 0/! *4&!
,#*&##,!URV!,#3!*4&!',3%,*%0#!R!0/!*4&!,#*&##,!,'&!+,-+=-,*&3!*0!6&!R!s!ONJb!,#3!R"#J!
s! O`JdF! '&<)&+*%D&-7J! 84&! *0*,-! >=,-%*7! /,+*0'! 0/! *4&! ,#*&##,F! RF! +0#<%<*<! 0/! *4&!
',3%,*%0#!UR"#JV!,#3!,6<0')*%0#!UR#8%V!R%*4!*4&!'&-,*%0#!RSO!s!R"#JSO!z!R#8%SOJ!84&'&/0'&F!
*4&!,6<0')*%0#!R! 0/! *4&!,#*&##,! +,#!6&! +,-+=-,*&3!,<H!R#8%-O! s!R-O! -!R"#J-O! s!ONJb-O! -!
O`Jd-O!s!M]J`-OJ!84%<!5%<5,*+4!6&*R&&#!*4&!',3%,*%0#!R!,#3!,6<0')*%0#!R!'&3=+&<!*4&!
&#&'$7!+0=)-%#$!%#*0!0)*%+,-!,#*&##,<F!-&,3%#$!*0!<5,--&'!/%&-3!&#4,#+&5&#*<J!!

!

!

0.123%&N-?N&H.:2$"+.'*&'(&1'$9&9.<'$%&"*+%**"&'*&1$",,&,2#,+3"+%-!



!

! !ac!

80! %5)'0D&! *4&! ,#*&##,! &//%+%&#+7! *4'0=$4! R! 5,*+4%#$F! R&! #&&3! *0!
+0#*'0--,6-7! *=#&! &%*4&'! *4&! ',3%,*%0#! R! 0'! ,6<0')*%0#! R! 0/! *4&! ,#*&##,J! :%#+&!
,6<0')*%0#!R!0/! *4&!,#*&##,! %<!3%+*,*&3!67! *4&!5&*,-! -0<<! U$0-3!0'!<%-D&'V! kablF! *4&!
',3%,*%0#!R!0/!*4&!,#*&##,!#&&3<!*0!6&!*=#&3J!K&!,+4%&D&!*4%<!',3%,*%0#!&#$%#&&'%#$!
0/!0)*%+,-!,#*&##,<!=<%#$!3%&-&+*'%+!<),+&'!+0,*&3!5&*,-!$'0=#3!)-,#&<!U2%$J!]JMU,VVJ!
I&*,--%+! $'0=#3!)-,#&<!4,D&!6&&#!=<&3!)'&D%0=<-7! *0! &#4,#+&! *4&! /-=0'&<+&#+&!0'!
:"T:! 0/! 50-&+=-&<! )-,+&3! ,! 3%<*,#+&! 0/! >=,'*&'SR,D&-&#$*4! U6taV! ,R,7! /'05! *4&!
$'0=#3! )-,#&! =<%#$! ,! 3%&-&+*'%+! <),+&'! kbOlF! kbMlJ! 84&! 6ta! 3%<*,#+&! '&<=-*<! %#!
+0#<*'=+*%D&! %#*&'/&'&#+&! 6&*R&&#! *4&! *0)! ,#3! 60**05! '&/-&+*&3! &5%<<%0#<! 0/! *4&!
50-&+=-&!,#3!%#+'&,<&<!*4&!&//&+*%D&!,)&'*='&!H'&J!W0R&D&'F!%#!,33%*%0#!*0!'&/-&+*%#$!
*4&!60**05!',3%,*%0#F!*4&!$'0=#3!)-,#&!+,#!6&!=<&3!*0!+0#*'0-!*4&!',3%,*%0#!R!0/!*4&!
,#*&##,! ,#3! *=#&! %*! *0! 5,*+4! *4&! ,6<0')*%0#! R! 0/! ,#*&##,J! 20'! &[,5)-&F! ,<! *4&!
3%&-&+*'%+! <),+&'! *4%+;#&<<! %<! '&3=+&3! 6&70#3! *4&! >=,'*&'SR,D&-&#$*4! U6taV!!
*4%+;#&<<F! *4&! ,#*&##,!3%)0-&! ,#3! *4&! ,#*&##,! %5,$&!3%)0-&! ',3%,*%0#! +,#+&-! &,+4!
0*4&'!50'&!,#3!50'&! U2%$J! ]JMU6VVJ!84&'&/0'&F! ,<! *4&!3%&-&+*'%+! <),+&'! *4%+;#&<<! %<!
'&3=+&3F! *4&!',3%,*%0#!R!0/! *4&!,#*&##,! %<! %#+'&,<&3!,#3!,*! *4&!0)*%5=5!3%&-&+*'%+!
<),+&'!*4%+;#&<<F!*4&!',3%,*%0#!,#3!,6<0')*%0#!R!0/!*4&!,#*&##,!R0=-3!6&!5,*+4&3F!
R4%+4!-&,3<!*0!*4&!5,[%5=5!/%&-3!&#4,#+&5&#*!+0#3%*%0#J!!

!
!

!

0.123%&N-?K&P.<'$%&"*+%**"&'*&13'2*9&<$"*%-&"\&:+4&5,*%+!0/!$0-3!3%)0-&!,#*&##,!
0#!<%-%+0#!3%0[%3&!+0,*&3!$0-3!$'0=#3!)-,#&J!#\&B0#+&)*=,-!)%+*='&!0/!',3%,*%0#!
&#$%#&&'%#$J!

!



!

! !]N!

VJ?&*<MD9>=CG&+>M<GC8>:7&:K&2>H:GD&"78D77C&:7&-9:<7;&5GC7D&

K&! 4,D&! =<&3! #=5&'%+,-! <%5=-,*%0#! *0! D&'%/7! *4%<! %3&,! /0'! ,! $0-3! 3%)0-&!
,#*&##,! ,'',7! 0#! 3%&-&+*'%+! U:%(MV! +0,*&3! $0-3! $'0=#3! )-,#&J! C0-3! 3%)0-&! ,#*&##,!
,'',7<! R%*4! MfN#5! -&#$*4F! aN#5! R%3*4F! M]#5! *4%+;#&<<F! O]#5! $,)F! ,#3! fNN#5!
)%*+4! ,<! <40R#! %#! 2%$J! ]JdU,V! R&'&! <%5=-,*&3! =<%#$! ,! /%#%*&! %#*&$',*%0#! *&+4#%>=&!
6,<&3! <0/*R,'&! UB:8!I%+'0R,D&! :*=3%0VJ! 84&!3%)0-&! ,#*&##,! ,'',7! %<! &[+%*&3!67! ,!
)-,#&!R,D&!/'05!*4&!*0)!R4%+4!%<!)0-,'%Z&3!,-0#$!R%*4!3%)0-&!,#*&##,q<!-0#$!,[%<J!.<!
%#3%+,*&3!%#!2%$J!]JdU6VF!*4&!&-&+*'%+!/%&-3!%<!5,%#-7!+0#/%#&3!,*!*4&!,#*&##,!/&&3!$,)!
0#!'&<0#,#+&J!!

!

!

0.123%&N-?I&H.:2$"+.'*&'(&9.<'$%&"*+%**"&'*&13'2*9&<$"*%-&"\&84&!<+4&5,*%+!
)%+*='&!0/!<%5=-,*&3!<*'=+*='&J!84&MfN#5!-0#$F!a]!#5!R%3&F!,#3!M]!#5!*4%+;!$0-3!
3%)0-&!,#*&##,<!R%*4!O]!#5!$,)!0#!$0-3!$'0=#3!)-,#&!R&'&!<%5=-,*&3!=<%#$!,!*%5&!
305,%#!<0-D&'!6,<&3!<0/*R,'&J!@&'%03%+!60=#3,'7!+0#3%*%0#!R,<!=<&3!*0!+,-+=-,*&!,#!
,#*&##,!,'',7!R%*4!fNN!#5!)%*+4J!#\&"-&+*'%+!/%&-3!5,$#%*=3&!3%<*'%6=*%0#!0/!
<%5=-,*&3!3%)0-&!,#*&##,<J!



!

! !]O!

84&!*0*,-!RF!',3%,*%0#!RF!,#3!,6<0')*%0#!R!0/!*4&!,#*&##,!,'',7!,'&!+,-+=-,*&3!
,<!*4&!*4%+;#&<<!0/!:%(M!<),+&'!-,7&'!%<!D,'%&3!/'05!MN#5!*0!O]N#5J!.<!<40R#!%#!2%$J!
]JaU,VF! *4&! ',3%,*%0#! R! %#+'&,<&<! ,<! *4&! *4%+;#&<<! 0/! <),+&'! 3&+'&,<&<! R4%+4! %<!
&[)&+*&3! /'05! *4&! ',3%,*%0#! +,#+&--,*%0#! 6&*R&&#! *4&! '&,-! ,#3! *4&! %5,$&! 3%)0-&!
,#*&##,J! 84&! ',3%,*%0#! R! 5,*+4&<! R%*4! *4&! ,6<0')*%0#! R! ,*! *4&! <),+&'! -,7&'!
*4%+;#&<<! 0/! fN#5J! 84&! /%&-3! %#*&#<%*7! &#4,#+&5&#*! %<! ,-<0! 5,[%5%Z&3! ,*! *4%<!
0)*%5=5!<),+&'!*4%+;#&<<!UfN#5V!R4%+4!,$'&&<!R&--!R%*4!*4&!*4&0'7!U2%$J!]JaU6VVJ!Y*!
%<! %5)0'*,#*! *0! #0*&! *4,*! *4&! 0)*%5=5! 3%&-&+*'%+! <),+&'! *4%+;#&<<! UfN#5V! %<! -&<<!
*4,#!4,-/!0/!*4&!>=,'*&'SR,D&-&#$*4!*4%+;#&<<!0/!O]N#5J!!

!

!

0.123%&N-?V&C2:%3.6"$&6"$62$"+.'*&'(&G2"$.+B&("6+'3,&"*9&(.%$9&.*+%*,.+B&

%*;"*6%:%*+-&"\&g=,-%*7!/,+*0'!)-0*!,<!,!/=#+*%0#!0/!:%(M!3%&-&+*'%+!<),+&'!*4%+;#&<<J!
#\&2%&-3!%#*&#<%*7!&#4,#+&5&#*!)-0*!,<!,!/=#+*%0#!0/!:%(M!3%&-&+*'%+!<),+&'!*4%+;#&<<J!
"-&+*'%+!/%&-3!%<!5&,<='&3!,*!*4&!+&#*&'!0/!3%)0-&!,#*&##,!$,)J!84&!/%&-3!%#*&#<%*7!
&#4,#+&5&#*!4,<!,!5,[%5=5!)&,;!,*!*4&!0)*%5=5!<),+&'!*4%+;#&<<!/0'!RS5,*+4%#$!
UR"#J!s!R#8%V!+0#3%*%0#J!



!

! !]M!

G&/0'&! 50D%#$! *0! *4&! &[)&'%5&#*,-! 3&50#<*',*%0#! 0/! *4%<! <*'=+*='&F! -&*! =<!
+4&+;!*4&!D,-%3%*7!0/!*4&!,<<=5)*%0#!R&!5,3&!R4&#!*4&!gS5,*+4%#$!+0#3%*%0#!R,<!
&[*',+*&3!/0'!5,[%5=5!/%&-3!&#4,#+&5&#*!,*!*4%<!)0%#*J!84&!,<<=5)*%0#!R&!=<&3!%<!
*4,*!R#8%F!H'&F!,#3!O'--!,'&!+0#<*,#*<!0'!<-0R-7!D,'7%#$!'&-,*%D&!*0!R"#JJ!.*!/%'<*F!%*!+,#!
6&!+0#/%'5&3!/'05!2%$J!]JaU,V!*4,*!*4&!D,'%,*%0#!0/!R#8%!%<!5=+4!<5,--&'!*4,#!*4,*!0/!
R"#JJ!

20'!*4&!5,[%5=5!&//&+*%D&!,)&'*='&!H'&F!R&!+0#<%3&'!*4&!3%'&+*%D%*7!<%#+&!*4&!
&//&+*%D&! ,)&'*='&! %<! )'0)0'*%0#,-! *0! *4&! 3%'&+*%D%*7J! Y*! 4,<! 6&&#! <40R#! *4,*! *4&!
+05)-&*&!U#0'5,-%Z&3V!),**&'#!0/!,#!,'',7!,#*&##,!%<!!
! ! !!! ! !! !!! !!!!!!!! U]JOO]V!
! ! !

R4&'&!N#UAF!WV! %<! *4&!#0'5,-%Z&3!),**&'#!0/! ,! <%#$-&!&-&5&#*!,#*&##,!0/! *4&!,'',7!
U*4&! &-&5&#*! ),**&'#V! ,#3! -UAF! WV! %<! *4&! #0'5,-%Z&3! ,'',7! /,+*0'! kadlJ! 84&! *0*,-!
),**&'#!%<!305%#,*&3!67!*4&!,'',7!/,+*0'!%/!*4&!&-&5&#*!),**&'#!%<!5=+4!6'0,3&'!*4,#!
*4&!,'',7!/,+*0'!,#3!*4&!5,%#!6&,5<!,'&!,-%$#&3J!Y#+'&,<%#$!*4&!,'',7!<%Z&!67!,33%#$!
,#*&##,! &-&5&#*<! #,''0R<! *4&! 6&,5R%3*4! 0/! *4&! ,'',7! /,+*0'! ,#3! %#+'&,<&<! *4&!
3%'&+*%D%*7! U! ! !! ! !!! !

!!VJ! Y/! *4&! ,#*&##,! ,'',7! %<! +-0<&! *0! %#/%#%*&F! *4&!
6&,5R%3*4! 0/! *4&! ,'',7! /,+*0'! 6&+05&<! &[*'&5&-7! #,''0R! ,#3! *4&! *0*,-! ',3%,*%0#!
),**&'#!6&+05&<! ,))'0[%5,*&-7! ,! )-,#&!R,D&J!84&'&/0'&F! *4&! ,#*&##,! ,'',7<!R%*4!
3%//&'&#*!3%&-&+*'%+!<),+&'!-,7&'!*4%+;#&<<&<!4,D&!,))'0[%5,*&-7!*4&!<,5&!',3%,*%0#!
),**&'#<!,#3!&//&+*%D&!,)&'*='&<J!!

2%$='&!]J]!<40R<!*4&!<%5=-,*%0#!'&<=-*<!U=<%#$!B:8!I%+'0R,D&!:*=3%0V!/0'!*4&!
&//&+*%D&!503&!D0-=5&!0/!,#!%#/%#%*&!,#*&##,!,'',7!,<!,!/=#+*%0#!0/!D,'%0=<!3%&-&+*'%+!
<),+&'!*4%+;#&<<&<J!"D&#!*40=$4!*4&'&!%<!,!<-%$4*!%#+'&,<&!%#!*4&!503&!D0-=5&!,<!*4&!
<),+&'!*4%+;#&<<&<!%#+'&,<&!U3=&!*0!*4&!%#+'&,<&!%#!*4&!&#&'$7!<*0'&3!%#!*4&!<),+&'!
-,7&'VF! *4&! 503&! D0-=5&! D,'%&<! <-0R-7! 0D&'! ,! -,'$&! ',#$&! 0/! 3%&-&+*'%+! <),+&'!
*4%+;#&<<&<!UMN#5!*0!O]N#5V!R4%+4!%<!&[)&+*&3!<%#+&!*4&!5,j0'%*7!0/!*4&!&#&'$7!%<!
<*0'&3!%#!*4&!,#*&##,!$,)!<),+%#$J!

!

!



!

! !]d!

0.123%&N-?O&M((%6+.4%&:'9%&4'$2:%&,.:2$"+.'*,&'(&.*(.*.+%&"*+%**"&"33"B,&",&"&

(2*6+.'*&'(&9.%$%6+3.6&,<"6%3&+;.67*%,,-&C0-3!3%)0-&!,#*&##,!,'',7<!0#!$0-3!
$'0=#3!)-,#&!R&'&!<%5=-,*&3!=<%#$!,!*%5&!305,%#!<0-D&'!6,<&3!<0/*R,'&!UB:8!
I%+'0R,D&!:*=3%0VJ!@&'%03%+!60=#3,'7!+0#3%*%0#!R,<!=<&3!*0!+,-+=-,*&!,#!,#*&##,!
,'',7!R%*4!fNN!#5!)%*+4J!84&!)-0**&3!503&!D0-=5&!%<!+,-+=-,*&3!/0'!0#&!,#*&##,!
&-&5&#*!%#!*4&!,'',7J!

!

VJO&(CE9>=C8>:7&:K&2>H:GD&"78D77C&:7&-9:<7;&5GC7D&

80! &[)&'%5&#*,--7! D&'%/7! *4&! RS5,*+4%#$! +0#3%*%0#F! $0-3! 0)*%+,-! 3%)0-&!
,#*&##,!,'',7<!R&'&!/,6'%+,*&3!0#!:%(M!<),+&'!+0,*&3!$0-3!$'0=#3!)-,#&<!=<%#$!4%$4!
'&<0-=*%0#!&S6&,5!-%*40$',)47!,#3!,!-%/*S0//!)'0+&<<J!20'!*4&!$'0=#3!)-,#&F!,!ONN#5!
*4%+;!$0-3!-,7&'!R,<!&D,)0',*&3!0#!,!:%!R,/&'F!,#3!:%(M!-,7&'<!0/!D,'%0=<!*4%+;#&<<&<!
UMNF! fNF! ONNF! ,#3! O]N#5V!R&'&! 3&)0<%*&3! =<%#$! )-,<5,S&#4,#+&3! +4&5%+,-! D,)0'!
3&)0<%*%0#! U@"B_?VJ! K&! ),**&'#&3! MfN#5! -0#$! ,#3! a]#5! R%3&! 0)*%+,-! 3%)0-&!
,#*&##,<! =<%#$! &S6&,5! -%*40$',)47! /0--0R&3! 67! &D,)0',*%0#! 0/! d#5! *4%+;!
$&'5,#%=5!,#3!M]!#5!*4%+;!$0-3J!C&'5,#%=5!,34&<%0#!-,7&'<!'&3=+&!*4&!'0=$4#&<<!
0/!$0-3!<='/,+&!kbdl!,<!<40R#!%#!2%$J!]JfJ!84&!*0*,-!<%Z&!0/!*4&!0)*%+,-!,#*&##,!,'',7!
/%&-3!%<!dNN}5~dNN}5!,#3!%3&#*%+,-!3%)0-&!,#*&##,<!R&'&!3%<*'%6=*&3!R%*4!,!fNN#5!
)%*+4! U<>=,'&! ,'',7VJ! 2%$J! d,! <40R<! *4&! :"I! )%+*='&! 0/! /,6'%+,*&3! 0)*%+,-! 3%)0-&!
,#*&##,!,'',7!,#3!*4&!*7)%+,-!3%5&#<%0#<!0/!,!<%#$-&!,#*&##,!,'&!<40R#!%#!*4&!%#<&*J!
",+4!,#*&##,!4,<!,!-&#$*4!0/!MfN#5F!R%3*4!0/!a]#5F!,#3!$,)!0/!O]#5J!!

!

!

0.123%&N-JL&)':<"3.,'*&'(&+;%&1'$9&,:''+;*%,,&('3&+.+"*.2:&4%3,2,&

1%3:"*.2:&"9;%,.'*&$"B%3,-&"\&.2I!5&,<='&5&#*!0/!d!#5!8%!,#3!dN!#5!.=!
&D,)0',*%0#!0#!:%!<=6<*',*&J!#\&.2I!5&,<='&5&#*!0/!d!#5!C&!,#3!dN!#5!.=!



!

! !]a!

&D,)0',*%0#!0#!:%!<=6<*',*&J!C&!,34&<%0#!-,7&'!'&3=+&<!*4&!'00*S5&,#S<>=,'&!U'5<V!
<='/,+&!'0=$4#&<<!0/!*4&!.=!-,7&'!67!d[!+05),'&3!*0!8%!,34&<%0#!-,7&'J!

!

0.123%&N-J=&HMA&.:"1%&'(&("#3.6"+%9&9.<'$%&"*+%**"&"33"B-&:"I!%5,$&!0/!
/,6'%+,*&3!$0-3!,#*&##,!,'',7!0#!,!3%&-&+*'%+!U:%(MV!+0,*&3!$0-3!$'0=#3!)-,#&J!84&!
Z005&3S%#!%5,$&!<40R<!,!*7)%+,-!3%)0-&!,#*&##,!R%*4!MfN!#5!-&#$*4F!a]!#5!R%3*4F!
,#3!O]!#5!$,)J!

!

!

VJS&%UHD9>MD78CG&3DCI<9DMD78&

VJSJ6&/DKGD=8C7=D&3DCI<9DMD78&

K&!=<&! '&/-&+*,#+&!5&,<='&5&#*<! *0! +4,',+*&'%Z&! *4&!0)*%+,-! ,#*&##,<! ,#3!
*4&! &//&+*! 0/! RS5,*+4%#$! <%#+&! *4%<! 5&,<='&5&#*! 5&*403! %<! -&<<! <&#<%*%D&! *0!
D,'%,*%0#<!%#!),',5&*&'<!<=+4!,<!$,)!<),+%#$!+,=<&3!67!#0#S=#%/0'5%*%&<!%#!&S6&,5!
-%*40$',)47! &[)0<='&J! 84&! %--=5%#,*%0#! /'05! ,! 4,-0$&#! -,5)! R,<! /0+=<&3! 0#! *4&!
,#*&##,! ,'',7! =<%#$! ,! ]~F! e.sNJOd! 06j&+*%D&! -&#<! ,#3! *4&! '&/-&+*%0#! /'05! *4&!
,#*&##,! ,'',7! R,<! +0--&+*&3! *4'0=$4! *4&! <,5&! 06j&+*%D&! -&#<! ,#3! <&#*! *0! *4&!
<)&+*'05&*&'! =<%#$! ,! 5=-*%S+0'&! 0)*%+,-! /%6&'J! 2%$J! ]J`! <40R<! *4&! #0'5,-%Z&3!
'&/-&+*%0#!<)&+*'=5!U'&/-&+*,#+&V!0/!*4&!,#*&##,!,'',7<!/0'!D,'%0=<!3%&-&+*'%+!<),+&'!
*4%+;#&<<&<F!&,+4!<)&+*'=5!%<!+,-+=-,*&3!67!3%D%3%#$!*4&!'&/-&+*%0#!/'05!*4&!,#*&##,!



!

! !]]!

,'',7<! R%*4! *4&! '&/-&+*%0#! /'05! ,#! ,'&,! 0#! *4&! 3%&-&+*'%+! +0,*&3! $'0=#3! )-,#&!
R%*40=*!,#7!,#*&##,<J!T&/-&+*,#+&!<)&+*',!<40R!*R0!5,j0'!3%)<!/0'!&,+4!,'',7J!84&!
-,'$&'!3%)!)0<%*%0#!,*!-0#$&'!R,D&-&#$*4!+0''&<)0#3<!*0!*4&!,#*&##,!'&<0#,#+&!,#3!
<5,--&'! 3%)! +0''&<)0#3<! *0! <='/,+&! )-,<50#! '&<0#,#+&! <=))0'*&3! 67! *4&! )&'%03%+!
,'',7J!

!

!

0.123%&N-J?&R%($%6+"*6%&,<%6+3"&'(&9.<'$%&"*+%**"&"33"B,&('3&4"3.'2,&9.%$%6+3.6&

ZH.F?[&,<"6%3&+;.67*%,,%,-&84&!fN!#5!,#3!ONN!#5!:%(M!*4%+;#&<<&<!3%<)-,7!*4&!
-,'$&<*!'&/-&+*%0#!3%)F!+0''&<)0#3%#$!*0!*4&!<*'0#$&<*!/%&-3!&#4,#+&5&#*!,<!
)'&3%+*&3!67!*4&!*4&0'7J!T&/-&+*,#+&!<)&+*',!<40R!*R0!5,j0'!3%)<!/0'!&,+4!,'',7J!
84&!-,'$&'!3%)!)0<%*%0#!,*!-0#$&'!R,D&-&#$*4!+0''&<)0#3<!*0!*4&!,#*&##,!'&<0#,#+&!
,#3!<5,--&'!3%)!+0''&<)0#3<!*0!<='/,+&!)-,<50#!'&<0#,#+&!<=))0'*&3!67!*4&!
)&'%03%+!,'',7J!

!

VJSJ?&%U89C=8>:7&:K&W<CG>8F&(C=8:9I&K9:M&/DKGD=8C7=D&3DCI<9DMD78&

_,'%0=<!),',5&*&'<!<=+4!,<!'&<0#,#+&!R,D&-&#$*4F! *0*,-!RF! ',3%,*%0#!RF!,#3!
,6<0')*%0#!R! 0/! *4&!,#*&##,!+,#!6&!&[*',+*&3! /'05! *4&! '&/-&+*,#+&!5&,<='&5&#*<J!
84&!'&<0#,#+&!R,D&-&#$*4!,#3!*0*,-!R!,'&!&[*',+*&3!3%'&+*-7!67!/%**%#$!,!10'&#*Z%,#!
+='D&! *0! *4&! '&/-&+*,#+&! <)&+*'=5J! T,3%,*%0#! R! %<! +,-+=-,*&3! =<%#$! '&/-&+*,#+&!
&>=,*%0#!/'05!503%/%&3!+0=)-&3S503&!*4&0'7!,<!*4&!/0--0R%#$J!!



!

! !]f!

(#-7!,!+&'*,%#!)0'*%0#!0/!*4&!)-,#&!R,D&!&[+%*,*%0#!+,#!+0=)-&!*0!*4&!0)*%+,-!
,#*&##,! ,'',7F! *4&'&/0'&F! R&! R%--! =<&! *4&! 503&! *4,*! %<! <),*%,--7! 5,*+4&3! *0! *4&!
,#*&##,!',3%,*%0#!),**&'#F!3&#0*&3!67!%z"#JF!,<! *4&! %#)=*!)0'*!0/!0='!+0=)-&3S503&!
*4&0'7! /',5&R0';J! 84&! 0*4&'! ),'*! 0/! &[+%*,*%0#! %<! 3&#0*&3! 67! %zX$=KXY9'JF! ,#3! *4&!
503&<! *4'0=$4! *4&! )0'*<! %z"#J! ,#3! %zX$=KXY9'J! ,'&! 0'*40$0#,-! <%#+&! *4&7! ,'&! #0*!
%#*&',+*%#$! &,+4! 0*4&'J! ?=&! *0! *4&! 0'*40$0#,-%*7! 6&*R&&#! *4&<&! 503&<F! *4&! *0*,-!
%#+%3&#*!)0R&'!U !!

!V!%<!*4&!<=5!0/!*4&!)0R&'<!/'05!&,+4!503&!U !!
!
! !!!"#

!
!

!!!"#$!%&'(

!

V! ,#3! *4&! '&-,*%0#! 6&*R&&#! <),*%,--7! 5,*+4&3! %#)=*! %z"#JF! ,#3! *0*,-!
&[+%*,*%0#!%z!%<!$%D&#!67! !!!"#

!
!!

!
! !!" !! !R4&'&!H'&!,#3!H<!,'&!*4&!5,[%5=5!

&//&+*%D&!,)&'*='&!0/!*4&!,#*&##,!,#3!*4&!,'&,!0/!*4&!&[+%*,*%0#!6&,5F!'&<)&+*%D&-7J!
84&!=#+0=)-&3!503&!U%zX$=KXY9'JV!%<!,<<=5&3!*0!6&!'&/-&+*&3!/'05!*4&!$'0=#3!)-,#&!0/!
*4&! <7<*&5! U%SX$=KXY9'J! ! s! S%zX$=KXY9'JVJ! Y*! 4,<! 6&&#! ,-'&,37! <40R#! %#! +0=)-&3S503&!
*4&0'7!*4,*!'&/-&+*&3!R,D&!+,#!6&!&[)'&<<&3!,<!ka]lH!!
!

!!!"# ! !!!!"# !
!

!!"#

! !

!!!!"# !

!

!!"#

! !!!! !
!

!

!

!!"#

!
!

!!"#

!!!!"# !
U]JOOfV!

! ! !

R4&'&!#! %<! *4&!503&!,5)-%*=3&! %#! *4&!+,D%*7!,#3!OtQ"#J!,#3!OtQ#8%!,'&! *4&!',*&<!0/!
3&+,7!3=&!*0!,#*&##,!',3%,*%0#!,#3!,6<0')*%0#F!'&<)&+*%D&-7J!84&<&!503&<!%S"#J!,#3!
%SX$=KXY9'J! 0/! '&/-&+*&3!R,D&<! ,'&! ,-<0! 0'*40$0#,-! 3=&! *0! *4&! 0'*40$0#,-%*7! 6&*R&&#!
%z"#J! ! ,#3! %zX$=KXY9'JF! ,#3! *4&! *0*,-! '&/-&+*&3!)0R&'! 6&+05&<! *4&! <=5!0/! *4&! )0R&'<!
/'05!&,+4!'&/-&+*&3!503&J!!84&#F!R&!+,#!+,-+=-,*&!*4&!'&/-&+*,#+&!,<H!
!

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

!

! !!!"#
!

!!
!

! !!
!!"

!!

!
!!"

!!

!!!

!

!!"#

! ! ! !! !
!

!

!

!!"#

!
!

!!"#

!

! !!
!!"

!!

!
!!"

!!

!!!

!

!!"#

! ! ! !! !
!

!!

!

!

U]JOObV!

! ! !

(#!'&<0#,#+&!U*!s!*NVF!

!
! !! ! !!

!!"

!!

!
!!"

!!

!!!
!!

!!"#

!

! U]JOO`V!

!
! !! ! !! ! !

!!"

!!

!

!!"#
!!

!

!!"#
! U]JOOcV!

! ! !

84&'&/0'&F!*4&!5,$#%*=3&!0/!'&/-&+*,#+&!3%)!UOSGV!4,<!*4&!/0'5!0/!,!>=,3',*%+!
&>=,*%0#!0/!R"#JJ!84%<!>=,3',*%+!&>=,*%0#!4,<!,!5,[%5=5!)&,;!,*!R"#J!sMR!,#3!*4&!
5,[%5=5!)&,;!D,-=&!%<!H'&tH<J!84%<!+0#3%*%0#!0/!5,[%5=5!)&,;!%<!&[,+*-7!%3&#*%+,-!
*0!*4&!R!5,*+4%#$!+0#3%*%0#!/0'!*4&!5,[%5=5!/%&-3!&#4,#+&5&#*!UR"#J!s!R#8%VJ!K%*4!



!

! !]b!

;#0R#!),',5&*&'<!RF!GF!,#3!H'&tH<F!R&!+,#!&[*',+*!R"#J!/'05!*4%<!>=,3',*%+!&>=,*%0#J!
Y#! /,+*F! *R0! <0-=*%0#<! 0/! *4&! >=,3',*%+! &>=,*%0#! '&)'&<&#*! R"#J! ,#3! R#8%! 3=&! *0!
5,*4&5,*%+,-!<755&*'7!0/!*4&<&!*R0!>=,-%*7!/,+*0'<J!84&!-,'$&'!<0-=*%0#!%<!R"#J! /0'!
*4&! =#3&'+0=)-&3! +,<&F! ,#3! *4&! <5,--&'! <0-=*%0#! %<!R"#J! /0'! *4&! 0D&'+0=)-&3! +,<&J!
80*,-!>=,-%*7!/,+*0'!R!,#3!'&/-&+*,#+&!G!+,#!6&!&[*',+*&3!/'05!,!10'&#*Z%,#!/%*!0/!*4&!
5&,<='&3! '&/-&+*,#+&! <)&+*'=5J! B0=)-%#$! ',*%0!H'&tH<! +,##0*! '&,+4! O! <%#+&! *4&'&!
&[%<*<!<),*%,-!5%<5,*+4!6&*R&&#!&[+%*,*%0#!-%$4*!,#3!,#*&##,!',3%,*%0#!),**&'#!3=&!
*0! /%#%*&!<%Z&!0/!,#*&##,!,'',7!,#3! /,6'%+,*%0#!D,'%,*%0#<! /'05!%#3%D%3=,-!,#*&##,<J!
K&!,<<=5&!*4,*!H'&tH<!4,<!*4&!D,-=&!0/!NJf]!/'05!*4&!5,[%5=5!)&,;!0/!2%$J!]JcU6VJ!

E<%#$!*4&!&>=,*%0#!U]JOVF!R&!/%#3!*4,*!!

!
!! ! ! !

!!"

!!

!

!!"#
!!

!

!!!"
! !

!!"

!!

!

!!"#

!

!!"#

!
!!!!""

!!!!"#!!"#

!!"#
!

!!
!
!
U]JOMNV!

! ! !

84&'&/0'&F! *4&!5,$#%*=3&!0/! '&/-&+*,#+&!3%)! %<! -%#&,'-7!)'0)0'*%0#,-! *0! /%&-3!
%#*&#<%*7!&#4,#+&5&#*J!B0#<&>=&#*-7F!R&!+,#!,<<=5&!*4,*!*4&!/%&-3!&#4,#+&5&#*!%<!
,-<0!5,[%5%Z&3!R4&#!*4&!<%Z&!0/!*4&!'&/-&+*,#+&!3%)!%<!5,[%5%Z&3J!

e0*&!*4,*!*4&!'&/-&+*,#+&!3%)!+,#!6&!,-<0!'&R'%**&#!=<%#$!*4&!,6<0')*%0#!+'0<<!
<&+*%0#!S#8%!,<!
!

!! ! ! !
!!"

!!

!

!!"#

!

!!"#
!
!!"#

!!

! U]JOMOV!
! ! !

84&!&[*',+*&3!',3%,*%0#!RF!,6<0')*%0#!RF!,#3!*0*,-!R!0/!*4&!,#*&##,!,'',7<!,'&!
<40R#! %#! 2%$J! ]JcU,V! ,<! ,! /=#+*%0#! 0/! 3%&-&+*'%+! <),+&'! *4%+;#&<<J! 84&! 0)*%5=5!
3%&-&+*'%+! <),+&'! *4%+;#&<<! ,*! R4%+4! *4&! ,#*&##,! ,'',7q<! ',3%,*%0#! R! ,#3! *4&!
,6<0')*%0#!R!,'&!5,*+4&3!%<!,))'0[%5,*&-7!`N#5J!84&!<%Z&!0/!3%)!%#!*4&!'&/-&+*,#+&!
5&,<='&5&#*<!%<!)'0)0'*%0#,-!*0!*4&!5,[%5=5!/%&-3!&#4,#+&5&#*F!,<!<40R#!%#!2%$J!
]JcU6VF!*4&!5,[%5=5!3%)!%#!'&/-&+*,#+&!5&,<='&5&#*!%<!,-<0!,+4%&D&3!/0'!,!3%&-&+*'%+!
<),+&'! +-0<&! *0! `N#5! R4%+4! %<! +0#<%<*&#*! R%*4! *4&! RS5,*+4%#$! +0#3%*%0#J! Y*! %<!
%5)0'*,#*! *0! #0*&! *4,*! *4%<! 0)*%5=5! *4%+;#&<<! U|`N#5V! %<! '0=$4-7! 4,-/! 0/! *4&!
>=,'*&'SR,D&-&#$*4! *4%+;#&<<! ,#3! '&<=-*<! %#! ,))'0[%5,*&-7! MN�! -,'$&'! /%&-3!
&#4,#+&5&#*J!!



!

! !]`!

!

0.123%&N-JJ&MT<%3.:%*+"$&4"$2%,&'(&G2"$.+B&("6+'3,&"*9&3%($%6+"*6%&9.<-&"\&

"[)&'%5&#*,-!D,-=&<!0/!',3%,*%0#F!,6<0')*%0#F!,#3!*0*,-!>=,-%*7!/,+*0'<!,<!,!/=#+*%0#!
0/!*4&!3%&-&+*'%+!<),+&'!*4%+;#&<<J!84&!*'&#3!/0--0R<!+-0<&-7!*4&!<%5=-,*%0#!R%*4!*4&!
RS5,*+4%#$!UR"#J!s!R#8%V!+0#3%*%0#!,+4%&D&3!,*!�`N!#5!3%&-&+*'%+!*4%+;#&<<J!#\&
T&/-&+*,#+&!3%)!0/!0)*%+,-!,#*&##,<!,<!,!/=#+*%0#!0/!*4&!3%&-&+*'%+!<),+&'J!84&!
5,[%5=5!'&/-&+*,#+&!3%)F!+0''&<)0#3%#$!*0!5,[%5=5!/%&-3!&#4,#+&5&#*F!%<!
,+4%&D&3!/0'!*4&!RS5,*+4&3!3%&-&+*'%+!*4%+;#&<<J!

!

VJSJO&+%/+&3DCI<9DMD78&

20'! ,33%*%0#,-! &[)&'%5&#*,-! D&'%/%+,*%0#! 0/! ,#*&##,! )&'/0'5,#+&F! <='/,+&S
&#4,#+&3!T,5,#!<+,**&'%#$!U:"T:V!R,<!5&,<='&3! /'05!/,6'%+,*&3!0)*%+,-!,#*&##,!
,'',7<J! :"T:! 4,<! 6&&#! ;#0R#! ,<! ,! )0R&'/=-! *&+4#%>=&! *0! 3&*&+*! 6%0-0$%+,-! ,#3!
+4&5%+,-!50-&+=-&!,<!T,5,#!<)&+*'=5!)'0D%3&<!,!=#%>=&! /%#$&')'%#*!0/! *4&! *,'$&*!
50-&+=-&J! Y#!0'3&'! *0! &#4,#+&! *4&! <&#<%*%D%*7!0/! :"T:F! D,'%0=<!,))'0,+4&<! <=+4!,<!
'0=$4!<='/,+&!0/!5&*,-!-,7&'!kbalF!kb]lF!5&*,-!#,#0),'*%+-&!,$$'&$,*&<!kbflF!kbblF!,#3!



!

! !]c!

?e.S*,%-0'&3! #,#0),'*%+-&! <7#*4&<%<! k]`lF! kb`l! 4,D&! 6&&#! )'&D%0=<-7! <*=3%&3J!
840=$4! *4&<&! 5&*403<! +0=-3! )'05%<&! 4%$4! :"T:! &#4,#+&5&#*! &#,6-%#$! <%#$-&!
50-&+=-&!3&*&+*%0#F!*4&!+0#*'0--,6%-%*7!0/!40*!<)0*!-0+,*%0#<!<*%--!'&5,%#<!+4,--&#$%#$!
kbclJ!80!,33'&<<! *4%<!+4,--&#$&F! *0)S30R#! /,6'%+,*%0#!0/!0)*%+,-!,#*&##,<!4,<!6&&#!
=<&3! *0! $&#&',*&! :"T:!40*<)0*<!R%*4! *4&! &#$%#&&'&3! <),*%,-! ,'',#$&5&#*! ,#3! *4&!
'&)'03=+%6-&!&#4,#+&5&#*!/,+*0'<!k]clAkfOlF!kf]lF!kdMlJ!!

K&! =<&3! !"#$%SOFMS6%<! UaS)7'%37-V! &*47-&#&! UG@"V! ,<! *4&! *,'$&*!50-&+=-&! 0/!
:"T:! 5&,<='&5&#*J! 20'! *4&! <,5)-&! )'&),',*%0#F! /,6'%+,*&3! ,#*&##,! ,'',7<! R&'&!
%55&'<&3! %#! ,! f! 5I! <0-=*%0#! 0/! G@"! %#! 5&*4,#0-! /0'! M! 40='<J! ./*&'! M! 40='<!
%#+=6,*%0#F! *4&! <,5)-&<! R&'&! '%#<&3! =<%#$! 5&*4,#0-F! ,#3! *4&#! 6-0RS3'%&3! R%*4!
#%*'0$&#!$=#J!84&!&[+%*,*%0#! /'05!b`]!#5!-,<&'!R,<! /0+=<&3!0#!*4&!,#*&##,!,'',7!
=<%#$! ,! ON[! 06j&+*%D&! ,#3! *4&! T,5,#! <%$#,-! R,<! +0--&+*&3! *4'0=$4! *4&! <,5&!
06j&+*%D&!-&#<!/0'!ON!<&+!/0'!:"T:!5&,<='&5&#*J!I&,<='&3!:"T:!<%$#,-<!/'05!3%)0-&!
,#*&##,! ,'',7<! R%*4! 3%//&'&#*! <),+&'! *4%+;#&<<&<! ,'&! )-0**&3! %#! 2%$J! ]JONU,VJ! 84&!
<*'0#$&<*!:"T:!<%$#,-! %<!5&,<='&3!/'05!*4&!3%)0-&!,#*&##,!,'',7!0#!ONN!#5!*4%+;!
<),+&'! -,7&'! U2%$J! ]JONU6VVJ! 84%<! %<! 6&+,=<&! *4&! ',3%,*%0#! >=,-%*7! /,+*0'! 6&+05&<!
&>=,-! *0! *4&! ,6<0')*%0#! >=,-%*7! /,+*0'! ,'0=#3! *4%<! <),+&'! *4%+;#&<<F!R4%+4! ,$'&&<!
R&--!R%*4!*4&!*&#3&#+7!0/!'&/-&+*,#+&!5&,<='&5&#*J!

!

!

0.123%&N-JD&HMRH&:%",23%:%*+&(3':&9.<'$%&"*+%**"&"33"B,-&"\&I&,<='&3!G@"!
:"T:!<)&+*',!/'05!/,6'%+,*&3!$0-3!3%)0-&!,#*&##,!,'',7<!R%*4!D,'%0=<!<),+&'!
*4%+;#&<<&<J!#\&OMNN!+5SO!)&,;!:"T:!%#*&#<%*7!,<!,!/=#+*%0#!0/!*4&!<),+&'!*4%+;#&<<J!
84&!:"T:!<%$#,-!%<!5,[%5%Z&3!R4&#!*4&!<),+&'!*4%+;#&<<!6&+05&<!,'0=#3!ONN!#5F!
R4%+4!,+4%&D&<!5,*+4&3!>=,-%*7!/,+*0'<!0/!',3%,*%0#!,#3!,6<0')*%0#J!

2'05! *4&! 5&,<='&3! :"T:! <)&+*',F! :"T:! &#4,#+&5&#*! /,+*0'! 4,<! 6&&#!
+,-+=-,*&3!=<%#$!*4&!/0--0R%#$!&>=,*%0#F!
!

!" !
!!!"#

!!"#$

!
!!"#$

!!"#!

! U]JOMMV!
! ! !



!

! !fN!

R4&'&! ;D)GD! ,#3! ;$'#!! ,'&! *4&!T,5,#! %#*&#<%*%&<!0/! *4&!:"T:!,#3!#&,*! <%$#,-<!0/! *4&!
OMNN!+5SO!)&,;F!,#3!ZD)GD!,#3!Z$'#!!,'&!*4&!#=56&'<!0/!!G@"!50-&+=-&<!+0#*'%6=*%#$!
*0! *4&! :"T:! ,#3! #&,*! T,5,#! <%$#,-<J! 20'! ZD)GDF! *4&! 50#0-,7&'! +0,*%#$! 0/! G@"!
50-&+=-&<! R,<! ,<<=5&3! R%*4! *4&! ),+;%#$! 3&#<%*7! 0/! dJdN! ~ ONf! }5SM! k`NlJ! 84&!
#=56&'! 0/! 50-&+=-&<! 0#! &#*%'&! ,#*&##,! <='/,+&<! R,<! *,;&#! ,++0=#*! *0! +,-+=-,*&!
,D&',$&! :"T:! &#4,#+&5&#*! /,+*0'J! 84&! +,-+=-,*&3! :"T:! &#4,#+&5&#*! /,+*0'<! ,'&!
)-0**&3!,<!,!/=#+*%0#!0/!3%&-&+*'%+!*4%+;#&<<!%#!2%$J!]JOOJ!84&!6&<*!:"T:!&#4,#+&5&#*!
/,+*0'!%<!06<&'D&3!*0!6&!dJa~ONf!/'05!*4&!3%)0-&!,#*&##,!,'',7!0/!*4&!ONN!#5!*4%+;!
<),+&'J!

!

0.123%&N-JN&A%",23%9&HMRH&%*;"*6%:%*+&("6+'3&'(&9.<'$%&"*+%**"&"33"B,-&84&!
:"T:!&#4,#+&5&#*!/,+*0'<!,'&!+,-+=-,*&3!=<%#$!T,5,#!<%$#,-!%#*&#<%*7!0/!OMNN!+5SO!
)&,;J!

!

VJV&+<MMC9F&

Y#! <=55,'7F! ,! #&R! +0#3%*%0#! *0! ,+4%&D&! 5,[%5=5! /%&-3! &#4,#+&5&#*! /0'!
0)*%+,-!,#*&##,&!*4'0=$4!5,*+4%#$!*4&!',3%,*%0#!R!,#3!,6<0')*%0#!R!0/!*4&!,#*&##,!
4,<! 6&&#! %#*'03=+&3J! 84%<! 5,*+4%#$! %<! ,+4%&D&3! &[)&'%5&#*,--7! 67! /,6'%+,*%#$! ,#!
,'',7! 0/! 3%)0-&! ,#*&##,<! 0#! ,! 3%&-&+*'%+! +0,*&3! $'0=#3! )-,#&! ,#3! *=#%#$! *4&!
*4%+;#&<<! 0/! *4&! 3%&-&+*'%+! <),+&'! *0! +0#*'0-! *4&! ,#*&##,q<! ',3%,*%0#! RJ! 20'! *4&!
&[)&'%5&#*,-! +4,',+*&'%Z,*%0#F! '&/-&+*,#+&! ,#3! *4&! :"T:! <%$#,-! 06*,%#&3! /'05! *4&!
G@"!50-&+=-&!,'&!5&,<='&3!/'05!*4&!/,6'%+,*&3!3%)0-&!,#*&##,!,'',7<!R%*4!D,'%0=<!
<),+&'!*4%+;#&<<&<J!.!+05),'%<0#!0/!*4&!'&/-&+*,#+&!3%)!,#3!OMNN!+5SO!T,5,#!)&,;!
%#*&#<%*7! ,'&! )-0**&3! %#! 2%$J! ]JOMJ! Y#! *4%<! )-0*F! *4&! <>=,'&! 0/! *4&! '&/-&+*,#+&! 3%)! %<!
*,;&#! %#*0! *4&! ,++0=#*! <%#+&! *4&! '&/-&+*,#+&! 3%)! %<! )'0)0'*%0#,-! *0! /%&-3! %#*&#<%*7!



!

! !fO!

&#4,#+&5&#*F! R4&'&,<! *4&! :"T:! <%$#,-! %<! )'0)0'*%0#,-! *0! *4&! <>=,'&! 0/! /%&-3!
%#*&#<%*7! &#4,#+&5&#*J! G0*4! 5&,<='&5&#*<! <40R! <%5%-,'! *'&#3<! %#! *4&! <),+&'!
*4%+;#&<<! D,'%,*%0#F! R4%+4! %#3%+,*&<! *4,*! *4&! 5,[%5=5! /%&-3! &#4,#+&5&#*! %<!
,+4%&D&3! ,*! *4&! 0)*%5=5! 3%&-&+*'%+! *4%+;#&<<! 0/! |`N#5! R%*4! *4&! RS5,*+4%#$!
+0#3%*%0#!R"#J! s!R#8%J! 84%<! %<! <-%$4*-7! 4%$4&'! *4,#! *4&! 0)*%5=5! *4%+;#&<<! 06*,%#&3!
/'05!*4&!<%5=-,*%0#!,#3!%<!)'06,6-7!3=&!*0!*4&!-0<<!0/!/,6'%+,*&3!5&*,-F!R4%+4!R,<!
$'&,*&'!%#!*4&!<%5=-,*%0#!+05),'&3!*0!*4&!*4&0'&*%+,-!D,-=&J!Y#!$&#&',-F!40R&D&'F!*4&!
*'&#3<! <40R&3! $003! ,$'&&5&#*! 6&*R&&#! *4&! *4&0'7! ,#3! <%5=-,*&3! D,-=&<J! 84&!
0)*%5=5!<),+&'!*4%+;#&<<!%<!|]N�!<5,--&'!*4,#!*4&!>=,'*&'SR,D&-&#$*4!*4%+;#&<<J!!

!

0.123%&N-JK&)':<"3.,'*&#%+8%%*&3%($%6+"*6%&"*9&HMRH&%*;"*6%:%*+-&

T&/-&+*,#+&!,#3!:"T:!5&,<='&5&#*<!<40R!<%5%-,'!*'&#3<!%#!*4&!<),+&'!*4%+;#&<<!
D,'%,*%0#F!R4%+4!%#3%+,*&<!*4,*!*4&!5,[%5=5!/%&-3!&#4,#+&5&#*!%<!,+4%&D&3!,*!*4&!
0)*%5=5!3%&-&+*'%+!*4%+;#&<<!0/!|`N#5!R%*4!*4&!RS5,*+4%#$!+0#3%*%0#!R"#J!s!R#8%J!

!

! &



!

! !fM!

)4"5!%/&X&

'H8>=CG&5C8=A&"78D77C&

Y#! *4&! )'&D%0=<! +4,)*&'F! *4&! /%&-3! &#4,#+&5&#*! 0/! ,#! 0)*%+,-! ,#*&##,! R,<!
0)*%5%Z&3!R4&#!*4&!,50=#*!0/!',3%,*%0#!R,<!5,*+4&3!*0!*4,*!0/!,6<0')*%0#J!Y#!0'3&'!
*0!+0#*'0-!*4&!',3%,*%0#!)'0)&'*7!0/!,#!0)*%+,-!,#*&##,F!3%)0-&!,#*&##,!,'',7<!R&'&!
%5)-&5&#*&3!0#!,!$'0=#3!)-,#&!,#3!*=#&3!*4&!*4%+;#&<<!0/!*4&!<),+&'!-,7&'!6&*R&&#!
*4&!,#*&##,!,'',7!,#3!*4&!$'0=#3!)-,#&J!2'05!*4&!&[)&'%5&#*,-!<*=37!0/!'&/-&+*,#+&!
,#3!*4&!:"T:!5&,<='&5&#*<F!R&!3&50#<*',*&3!*4,*!*4&!&#4,#+&5&#*!%<!5,[%5%Z&3!
,*!*4&!0)*%5=5!*4%+;#&<<!0/!3%&-&+*'%+!<),+&'!-,7&'J!!

.-*40=$4!*4&!-0+,-! /%&-3!&#4,#+&5&#*!/0'!*4&!$%D&#!3%)0-&!,#*&##,!3&<%$#!%<!
,+4%&D&3!67!&#$%#&&'%#$!',3%,*%0#!0/!*4&!,#*&##,F!*4&!5&,<='&3!:"T:!&#4,#+&5&#*!
/,+*0'! U|ONfV! %<! <*%--! %#/&'%0'! *0! :"T:! <=6<*',*&<! 3&<)%*&! 4,D%#$! 6&&#! ,<<&56-&3!
=<%#$!#,#0),'*%+-&<!R%*4!#,#05&*&'S<+,-&!$,)<J!84%<!%<!6&+,=<&!*4&!&#4,#+&5&#*!%<!
+'%*%+,--7!3&)&#3&#*!0#!*4&!$,)!<),+%#$!0/!*4&!3%)0-&!,#*&##,J!84&!$,)!<),+%#$!0/!*4&!
/,6'%+,*&3! 3%)0-&! ,#*&##,<! R,<! +40<&#! *0! 4,D&! 3%5&#<%0#<! 0/! |O]! #5F! R4%+4! %<!
'&-,*%D&-7! '&)'03=+%6-&! =<%#$! &-&+*'0#S6&,5! -%*40$',)47J! 80! ,))'0,+4! *4&!
&#4,#+&5&#*! -&D&-! 0/! <%#$-&! 50-&+=-&! 3&*&+*%0#F! 40R&D&'F! *4&! $,)! <),+%#$! 0/! *4&!
0)*%+,-!,#*&##,!5=<*!6&!'&3=+&3!/='*4&'J!B=''&#*!#,#0S/,6'%+,*%0#!*&+4#%>=&<!<=+4!
,<!&-&+*'0#S-%*40$',)47!,#3!/0+=<&3!%0#!6&,5!5%--%#$F!+,##0*!'&,3%-7!'&3=+&!*4&!$,)!
<),+%#$!,#3!,+4%&D%#$!=#%/0'5%*7!/0'!<=6SON!#5!3%5&#<%0#<!%<!-%5%*&3!

Y#! *4%<! +4,)*&'F! R&! 3%<+=<<! ,! 5&*403! *0! '&<0-D&! *4%<! /,6'%+,*%0#! %<<=&! 67!
%#*'03=+%#$!,!3%//&'&#*!3&<%$#H! *4&!0)*%+,-!),*+4!,#*&##,!R4&'&! *4&!$,)!<),+%#$! %<!
3&/%#&3!67!*4&!3%&-&+*'%+!<),+&'!-,7&'J!!

!

XJ6&'H8>=CG&5C8=A&"78D77C&K:9&.7>K:9M&+<EBV&7M&-CH&+HC=>7@&

80!3&50#<*',*&!*4&!&//%+,+7!0/!,!=#%/0'5!,#3!'&)'03=+%6-&!,#*&##,!$,)F!R&!
%#D&<*%$,*&!,#!0)*%+,-!),*+4!,#*&##,!*4,*!+0#<%<*<!0/!,!#,#0),*+4!0#!*0)!0/!,!$'0=#3!
)-,#&! U2%$J! fJOVJ! 84&! $,)! <),+%#$! 0/! *4&! ),*+4! ,#*&##,! %<! 3&/%#&3! D&'*%+,--7! 67! *4&!
*4%+;#&<<! 0/! 3%&-&+*'%+! -,7&'! 6&*R&&#! *4&! ),*+4! ,#3! *4&! $'0=#3! )-,#&J! .-*40=$4!
<%5%-,'! 3&<%$#<! 0/! #,#03%<;! ,'',7<! 0#! 3%&-&+*'%+! +0,*&3! $'0=#3! )-,#&<! 4,D&! 6&&#!
'&)0'*&3! 67! B4=! &*! ,-J! kf]lF! k`OlF! *4&! )47<%+,-! ,))'0,+4! *0! ,+4%&D&! 4%$4! /%&-3!
&#4,#+&5&#*! %<! 3%//&'&#*J! 84&! ),*+4! ,#*&##,! 3&<%$#! %#D&<*%$,*&3! 4&'&! ,%5<! *0!
%5)'0D&!*4&! /%&-3!&#4,#+&5&#*!67!'&,-%Z%#$!<=6S]!#5!$,)!<),+%#$! /0'! *4&!,#*&##,!
'&<0#,#+&!503&J!B4=!&*!,-J!=<&3!30=6-&!'&<0#,#+&<!67!%#*&',+*%0#!6&*R&&#!,#*&##,!



!

! !fd!

'&<0#,#+&! 503&! ,#3! <='/,+&! )-,<50#! 503&F! ,#3! *4&%'! <*'=+*='&<! 4,D&! '&-,*%D&-7!
*4%+;!3%&-&+*'%+!<),+&'!-,7&'<!U|dN!#5VJ!

20'!*4&!),*+4!,#*&##,!3&<%$#!%#D&<*%$,*&3!4&'&F!%*!R,<!&<<&#*%,-!*0!'&)'03=+&!
*4&!=#%/0'5!,#3!'&)'03=+%6-&!/0'5,*%0#!0/!$,)!<),+%#$!R%*4!*4&!)'&+%<&!+0#*'0-!0D&'!
*4&! 3%5&#<%0#<! 0/! *4&! $,)! <),+%#$J! :%#+&! *4&! $,)! 3%&-&+*'%+! -,7&'! %<! 3&)0<%*&3! 67!
,*05%+!-,7&'!3&)0<%*%0#!U.1?VF!R4%+4!4,<!<=6S#5!,++=',+7!0/!*4&!*4%+;#&<<!+0#*'0-F!
0)*%+,-!,#*&##,<!R%*4!,!=#%/0'5!<=6S]!#5!$,)!+,#!6&!&,<%-7!'&)'03=+&3J!

!

!

0.123%&K-JI&H6;%:"+.6&'(&'<+.6"$&<"+6;&"*+%**"-&84&!D&'*%+,-!$,)!<),+%#$!0/!*4&!
),*+4!,#*&##,!%<!3&/%#&3!67!*4&!*4%+;#&<<!0/!*4&!3%&-&+*'%+!<),+&'!-,7&'J!!

!

XJ?&*<MD9>=CG&+>M<GC8>:7&:K&5C8=A&"78D77C&

Y#!0'3&'!*0!%#D&<*%$,*&!*4&!/%&-3!&#4,#+&5&#*!0/!*4&!),*+4!,#*&##,F!#=5&'%+,-!
<%5=-,*%0#<!0/!),*+4!,#*&##,!,'',7!R%*4!D,'%0=<!$,)!<),+%#$<!UOF!MF!]F!ONF!,#3!MN!#5V!
R&'&! <*=3%&3F! =<%#$! *4&! *%5&! 305,%#! <%5=-,*%0#! *00-! 6,<&3! 0#! /%#%*&! %#*&$',*%0#!
*&+4#%>=&!UB:8!I%+'0R,D&!:*=3%0VJ!.!$0-3!<>=,'&!),*+4!0/!fN!#5!~!fN!#5!,'&,!,#3!
M]!#5!*4%+;#&<<!R,<!)-,+&3!0#!*0)!0/!*4&!3%&-&+*'%+!<),+&'!-,7&'!+0,*&3!$0-3!$'0=#3!
)-,#&F! ,<! <40R#! %#! 2%$J! fJOJ! 84&! 3%&-&+*'%+! <),+&'! 5,*&'%,-! R,<! +40<&#! *0! 6&!
,-=5%#=5!0[%3&!R%*4!,!'&/',+*%D&! %#3&[!0/!OJbfF!R4%+4!+,#!6&!3&)0<%*&3!67!,*05%+!
-,7&'!3&)0<%*%0#J!84&!5,*&'%,-!)'0)&'*7!0/!*4&!$0-3!R,<!503&-&3!/'05!&[)&'%5&#*,-!
D,-=&! kddlJ! 84&! )&'%03%+! 60=#3,'7! +0#3%*%0#! R,<! =<&3! *0! <%5=-,*&! ,#! %#/%#%*&!
,#*&##,!,'',7!R%*4!,!)&'%03!0/!dNN!#5J!!

2%$='&! fJM! <40R<! *4&! <%5=-,*%0#! '&<=-*! 0/! ),*+4! ,#*&##,! ,'',7F! R4&'&! *4&!
&-&+*'%+! /%&-3! 0/! ,! ),*+4! ,#*&##,! %<! R&--! +0#/%#&3! %#! *4&! D&'*%+,-! $,)! 6&*R&&#! *4&!
),*+4!,#*&##,!,#3!*4&!$'0=#3!)-,#&!0#!'&<0#,#+&J!W0R&D&'F!*4&!',3%,*%0#!&//%+%&#+7!
0/!),*+4!,#*&##,!%<!D&'7!)00'!,#3!3&*&'%0',*&<!&D&#!/='*4&'!R4&#!*4&!$,)!<),+%#$!%<!



!

! !fa!

'&3=+&3J!84%<!+,#!6&!&[)-,%#&3!,<!/0--0R<H!*4&!%5,$&!+=''&#*!%#!*4&!60**05!$'0=#3!
)-,#&!+,=<&<!,!3&<*'=+*%D&!%#*&'/&'&#+&!R%*4!*4&!',3%,*%0#!0/!),*+4!,#*&##,F!R4%+4!%<!
<%5%-,'! *0! *4&! +,<&! 0/! ,! 3%)0-&! ,#*&##,! ,'',7! 0#! $'0=#3! )-,#&J! .<! ,! '&<=-*F! *4&!
5%<5,*+4! 6&*R&&#! ',3%,*%0#! ,#3! ,6<0')*%0#! >=,-%*7! /,+*0'<! %#+'&,<&<! ,<! *4&! $,)!
<),+%#$! %<! '&3=+&3! 6&-0R! M! #5\! *4%<! <=))'&<<&<! *4&! %#+'&,<%#$! ',*%0! 0/! *4&! /%&-3!
&#4,#+&5&#*F!,<!<40R#!%#!2%$J!fJMU6V!,#3!fJMU+VJ!

!
!

!

0.123%&K-JV&H.:2$"+.'*&'(&<"+6;&"*+%**"-&"\&"-&+*'%+!/%&-3!)'0/%-&!0/!.=!),*+4!
,#*&##,J!@,*+4!,#*&##,<!R%*4!3%5&#<%0#<!0/!]N!#5!<>=,'&!<%Z&F!M]!#5!*4%+;#&<<F!
,#3!]!#5!.-M(d!$,)!R&'&!<%5=-,*&3!R%*4!)&'%03%+!60=#3,'7!+0#3%*%0#!0/!dNN!#5!
)%*+4J!#\&@-0*!0/!+,-+=-,*&3!',3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<!,<!,!/=#+*%0#!0/!
$,)!<),+%#$J!6\&@-0*!0/!&-&+*'%+!/%&-3!&#4,#+&5&#*!,<!,!/=#+*%0#!0/!$,)!<),+%#$J!@,*+4!
,#*&##,!,'',7<!R%*4!D,'%0=<!$,)!<),+%#$<!UOF!MF!]F!ONF!,#3!MN!#5V!R&'&!<%5=-,*&3J!
?=&!*0!*4&!$'0R%#$!5%<5,*+4!6&*R&&#!',3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<F!*4&!
%#+'&,<%#$!',*%0!0/!*4&!/%&-3!&#4,#+&5&#*!%<!<=))'&<<&3!,<!*4&!$,)!%<!'&3=+&3!6&-0R!
M!#5J!

!



!

! !f]!

XJO&(CE9>=C8>:7&:K&5C8=A&"78D77C&

()*%+,-! ),*+4! ,#*&##,! ,'',7<!R&'&! /,6'%+,*&3! =<%#$! *7)%+,-! 4%$4S'&<0-=*%0#!
&-&+*'0#S6&,5!-%*40$',)47!,#3!,!<=6<&>=&#*!-%/*S0//!)'0+&<<J!20'!)'&),',*%0#!0/!$0-3!
$'0=#3!)-,#&F! ,! ONNS#5S*4%+;! -,7&'! 0/! *4&'5,-! 0[%3&!R,<! $'0R#!0#! *0)! 0/! ,! 6,'&!
<%-%+0#!R,/&'J!.!ONS#5S*4%+;!*%*,#%=5!-,7&'!R,<!3&)0<%*&3!,<!*4&!,34&<%0#!-,7&'!67!
,#!&-&+*'0#S6&,5!&D,)0',*0'F!R4%+4!R,<!/0--0R&3!67!*4&!&D,)0',*%0#!0/!,!ONN!#5!
*4%+;! $0-3! -,7&'! R%*4! *4&! &D,)0',*%0#! ',*&! 0/! |M! �t<J! 84&! *4&'5,-! 0[%3&! -,7&'!
6&*R&&#! *4&! <%-%+0#! R,/&'! ,#3! *4&! $'0=#3! )-,#&! R,<! %#*'03=+&3! *0! )'&D&#*! *4&!
/0'5,*%0#!0/!&=*&+*%+!60#3%#$!6&*R&&#!*4&!<%-%+0#!,#3!$0-3!3='%#$!*4&!<=6<&>=&#*!
3&)0<%*%0#!<*&)!,*!*4&!&-&D,*&3!*&5)&',*='&F!R4%+4!5%$4*!4,D&!'0=$4&#!*4&!<='/,+&!
0/!$0-3!$'0=#3!)-,#&J!!

84&! ,-=5%#=5! 0[%3&! <),+&'! -,7&'! 0#! *0)! 0/! *4&! $0-3! $'0=#3! )-,#&! R,<!
3&)0<%*&3! 67! ,*05%+! -,7&'! 3&)0<%*%0#! U.1?VJ! Y#! .1?! )'0+&<<F! *4&! *4%+;#&<<! 0/!
3&)0<%*&3! -,7&'! %<! 3&*&'5%#&3! 67! *4&! #=56&'! 0/! '&,+*%0#! )=-<&! +7+-&<J! 84&! .1?!
'&+%)&! 0/! 3&)0<%*%0#! ',*&! NJO! #5t+7+-&! ,*! dNN�B! R,<! =<&3! /0'! *0! 3&)0<%*! *4&!
,-=5%#=5! 0[%3&! -,7&'<J! .*! *4%<! <*&)F! <,5)-&<! R%*4! 3%//&'&#*! ,-=5%#=5! 0[%3&!
*4%+;#&<<&<!0/!OF!MF!,#3!]!#5!R&'&!)'&),'&3!*0!%#D&<*%$,*&!*4&!,#*&##,!)&'/0'5,#+&!
,<!,!/=#+*%0#!0/!$,)!<),+%#$J!

!

!

0.123%&K-JO&HMA&.:"1%&'(&("#3.6"+%9&<"+6;&"*+%**"&"33"B-&!

(#!*0)!0/!*4&<&!<=6<*',*&<F!),*+4!,#*&##,!,'',7<!R&'&!),**&'#&3!67!&S6&,5!
-%*40$',)47J! .! bNS#5S*4%+;! @II.! -,7&'! R,<! <)=#! 0#! *4&! <=6<*',*&! /0'! *4&!



!

! !ff!

-%*40$',)47! ,#3! ),*+4! ,#*&##,! ,'',7<! R%*4! ,! dNNS#5! )&'%03F! ,#3! D,'%0=<! <>=,'&!
),*+4!<%Z&<J!84&#F!M!#5!$&'5,#%=5!,#3!M]!#5!$0-3!-,7&'<!R,'&!&D,)0',*&3!R%*4!*4&!
3&)0<%*%0#! ',*&! 0/! |O! �t<! ! ,#3! |M! �t<F! '&<)&+*%D&-7F! /0--0R&3! 67! -%/*S0//! <*&)! %#!
,+&*0#&J!.!'&)'&<&#*,*%D&!:"I!%5,$&!0/!,!/,6'%+,*&3!),*+4!,#*&##,!,'',7!%<!<40R#!%#!
2%$J!fJdJ!

!

XJS&%UHD9>MD78CG&3DCI<9DMD78&

XJSJ6&/DKGD=8C7=D&3DCI<9DMD78&

T&/-&+*,#+&!<)&+*',!/'05!/,6'%+,*&3!),*+4!,#*&##,!,'',7<!R&'&!5&,<='&3!*0!
+4,',+*&'%Z&! ,#*&##,! '&<0#,#+&J! 20'! *4&! R4%*&! -%$4*! %--=5%#,*%0#F! -%$4*! /'05! ,!
4,-0$&#! -,5)!R,<! /0+=<&3! =<%#$! ,! ]N~! 06j&+*%D&! -&#<! ,#3! %--=5%#,*&3! 0#! ,! ),*+4!
,#*&##,!,'',7J!84&!'&/-&+*&3!-%$4*!/'05!*4&!<,5)-&!R,<!+0--&+*&3!*4'0=$4!*4&!<,5&!
-&#<! ,#3! $=%3&3! =<%#$! ,! 5=-*%S+0'&! 0)*%+,-! /%6&'! *0! ,! <)&+*'05&*&'! R%*4! -%>=%3!
#%*'0$&#S+00-&3! BB?! +,5&',J! 84&! '&/-&+*,#+&! R,<! +,-+=-,*&3! 67! 3%D%3%#$! *4&!
'&/-&+*%0#!<)&+*'=5! /'05!*4&!,#*&##,!,'',7!R%*4! *4&!'&/-&+*%0#!<)&+*'=5! /'05!*4&!
,'&,!R%*40=*!,#*&##,!,'',7<J!!

!

!

0.123%&K-DL&R%($%6+"*6%&:%",23%:%*+&'(&<"+6;&"*+%**"&"33"B,-&"\&T&/-&+*,#+&!
<)&+*',!/'05!),*+4!,#*&##,!,'',7<!R%*4!D,'%0=<!),*+4!,#*&##,!<%Z&<J!#\&@-0*!0/!
'&<0#,#+&!R,D&-&#$*4!,<!,!/=#+*%0#!0/!),*+4!,#*&##,!<%Z&J!84&<&!<)&+*',!R&'&!
5&,<='&3!/'05!),*+4!,#*&##,!,'',7<!0#!*0)!0/!]!#5!*4%+;!3%&-&+*'%+!<),+&'!+0,*&3!
$'0=#3!)-,#&J!!

T&/-&+*,#+&!<)&+*',!5&,<='&3!/'05!),*+4!,#*&##,!,'',7<!0#!*4&!]S#5S*4%+;!
<),+&'S+0,*&3! $'0=#3! )-,#&! ,'&! <40R#! %#! 2%$J! fJaU,VJ! @,*+4! ,#*&##,! ,'',7<! <40R!
,)),'&#*! '&<0#,#*! +4,',+*&'%<*%+<\! ,<! &[)&+*&3F! *4&! '&<0#,#+&! R,D&-&#$*4! %<! '&3S



!

! !fb!

<4%/*&3! R%*4! %#+'&,<%#$! *4&! ),*+4! <%Z&J! 2%$='&! fJaU6V! <40R<! *4,*! *4&! '&<0#,#+&!
R,D&-&#$*4!3&)&#3<!-%#&,'-7!0#!*4&!<%Z&!0/!),*+4!,#*&##,J!!

.<! <40R#! %#! :&+*%0#! ]JdJMF! *4&! 5,$#%*=3&! 0/! *4&! '&/-&+*,#+&! 3%)! %<! +-0<&-7!
'&-,*&3!*0!>=,-%*7!/,+*0'<F!R4%+4!%<!$%D&#!67!!
!

!! ! ! !
!!"

!!

!

!!"#

!

!!"#
! UfJOMdV!

! ! !

84%<! >=,#*%*7! %<! 5,[%5%Z&3! R4&#! *4&! RS5,*+4%#$! +0#3%*%0#! %<! ,+4%&D&3J!
W0R&D&'F! *4&!),*+4!,#*&##,!&[4%6%*&3!)00'! ',3%,*%0#!&//%+%&#+7!=)0#! '&3=+*%0#!0/!
*4&!$,)!*0!*4&!#,#05&*&'S<+,-&\!*4%<!'&<=-*<! %#!,!4=$&!5%<5,*+4!6&*R&&#!',3%,*%0#!
,#3!,6<0')*%0#!RF!3&$',3%#$!*4&!5,$#%*=3&!0/!'&/-&+*,#+&!3%)J!2%$='&!fJ]!s!+05),'&<!
*4&!'&/-&+*,#+&!<)&+*',!06*,%#&3!/'05!OS!,#3!]S#5!),*+4!,#*&##,!,'',7<J!84&!]S#5!
$,)!),*+4!,#*&##,!4,<!,!'&/-&+*,#+&!3%)!|dJf!*%5&<!-,'$&'!*4,#!*4,*!0/!*4&!OS#5!$,)!
),*+4!,#*&##,J!80!+05),'&!*4%<!&[)&'%5&#*,-!'&<=-*!R%*4!)'&D%0=<!<%5=-,*%0#<F!R&!
+,-+=-,*&3!*4&!*&'5!RMtR"#JR#8%! %#!">J! UfJOV!=<%#$!*4&!>=,-%*7! /,+*0'<!06*,%#&3!/'05!
*4&!#=5&'%+,-!<%5=-,*%0#!k<&&!2%$J!fJMU6VlJ!K&!/%#3!*4,*!RMtR"#JR#8%!%<!+,-+=-,*&3!*0!6&!
OOJbMtUbMc~OOJcV! s! NJNO]`! ,#3! OcJ`MtUd]]~MOJNV! s! NJN]Mf! /0'! OS! ,#3! ]S#5! $,)!
),*+4!,#*&##,F!'&<)&+*%D&-7J!84&'&/0'&F!*4&!*4&0'&*%+,-!+,-+=-,*%0#!)'&3%+*<!*4,*!*4&!
',*%0! 0/! '&/-&+*,#+&! 3%)! %<! NJN]MftNJNO]`! s! dJddF! R4%+4! ,$'&&<! R&--! R%*4! *4&!
&[)&'%5&#*,-!'&<=-*!U|dJfVJ!!

!

!

0.123%&K-D=&)':<"3.,'*&'(&3%($%6+"*6%&,<%6+3"&:%",23%9&(3':&=&"*9&N&*:&1"<&

<"+6;&"*+%**"&"33"B,-&!

!



!

! !f`!

XJSJ?&+%/+&3DCI<9DMD78&

:='/,+&S&#4,#+&3!T,5,#!<%$#,-!0/!,!!"#$%SOFMS6%<!UaS)7'%37-V!&*47-&#&!UG@"V!
50-&+=-&! R,<! 5&,<='&3! /'05! ),*+4! ,#*&##,! ,'',7<J! 20'! *4&! <,5)-&! *'&,*5&#*F!
/,6'%+,*&3! ),*+4! ,#*&##,! ,'',7<! R&'&! %#+=6,*&3! /0'! *R0! 40='<! %#! ,! fs5I! G@"!
<0-=*%0#J!./*&'!4,D%#$!6&&#!'%#<&3!67!5&*4,#0-!/0'!0#&!5%#=*&F!<,5)-&<!R&'&!3'%&3!
=<%#$!,!#%*'0$&#!$=#J!20'!*4&!:"T:!5&,<='&5&#*F!,!b`]S#5!-,<&'!R,<!/0+=<&3!0#!*4&!
<,5)-&<!=<%#$!ON~!06j&+*%D&!-&#<J!84&!:"T:!<%$#,-!06*,%#&3!/'05!*4&!,#*&##,!,'',7<!
R,<!+0--&+*&3!67!*4&!<,5&!06j&+*%D&!-&#<!,#3!<&#*!*0!*4&!<)&+*'05&*&'!/0'!,!ONS<&+!
%#*&$',*%0#J!!

!

!

0.123%&K-D?&HMRH&:%",23%:%*+&(3':&<"+6;&"*+%**"&"33"B,-&"\&I&,<='&3!G@"!
:"T:!<)&+*',!/'05!/,6'%+,*&3!$0-3!),*+4!,#*&##,!,'',7<!R%*4!D,'%0=<!$,)!<),+%#$<J!#\&
OMNN!+5SO!)&,;!:"T:!%#*&#<%*7!,<!,!/=#+*%0#!0/!*4&!$,)!<),+%#$J!84&!:"T:!<%$#,-!%<!
&#4,#+&3!,<!*4&!$,)!<),+%#$!%<!'&3=+&3J!

2%$='&! fJfU,V! <40R<! *4&! :"T:! <)&+*',! 5&,<='&3! /'05! *4&! ),*+4! ,#*&##,!
,'',7<! 0/! OSF! MSF! ,#3! ]S#5! $,)! <),+%#$<J! :%#+&! ,! ),*+4! ,#*&##,! &[)&'%&#+&<!
'&<0#,#+&S<4%/*! R%*4! D,'7%#$! $,)! <%Z&F! R&! <&-&+*&3! *4&! 6&<*! :"T:! <%$#,-! /'05! *4&!
0)*%5=5!),*+4!<%Z&!/0'!&,+4!$,)!<),+%#$J!84&!OMNN!+5SO!T,5,#!)&,;!R,<!+40<&#!*0!
+05),'&!*4&!:"T:!%#*&#<%*7!5&,<='&3!/'05!*4&!),*+4!,#*&##,!,'',7<!R%*4!3%//&'&#*!
$,)<J! .<! <40R#! %#! 2%$J! fJfU6VF! *4&! :"T:! <%$#,-! R,<! 5&,<='&3! *0! 6&! /%D&! *%5&<!
<*'0#$&'!,<!*4&!$,)!<),+%#$!R,<!'&3=+&3!/'05!]!#5!*0!M!#5J!W0R&D&'F!*4&!0#-7!,!ON�!
%#+'&,<&!0/!*4&!:"T:!<%$#,-!R,<!06<&'D&3!R4&#!*4&!$,)!<),+%#$!R,<!'&3=+&3!*0!O!#5!
/'05!M!#5J!84%<! *'&#3! %<!&[)&+*&3!$%D&#! *4&!)00'! ',3%,*%0#!&//%+%&#+7!0/! *4&!),*+4!
,#*&##,!R%*4!*4&!#,#05&*&'S<+,-&!$,)J!84&!:"T:!&#4,#+&5&#*!/,+*0'!/'05!*4&!OS#5!
$,)! ),*+4! ,#*&##,! R,<! +,-+=-,*&3! *0! 6&! OJ]~ONbF! R4%+4! %<! ,60=*! ,#! 0'3&'! 0/!
5,$#%*=3&!%5)'0D&3!+05),'&3!*0!*4&!3%)0-&!,#*&##,!)'&<&#*&3!%#!B4,)*&'!]J!84%<!
%5)-%&<!*4,*!*4&!&[*'&5&-7!<5,--!$,)!UO!#5V!0D&'+05&<!*4&!)00'!',3%,*%0#!&//%+%&#+7!



!

! !fc!

0/! *4&! ),*+4! ,#*&##,! ,#3! +0#*'%6=*&<! *0! *4&! %5)'0D&5&#*! )'0D%3&3! 67! *4&! :"T:!
&#4,#+&5&#*J!!

!

!



!

! !bN!

0.123%&K-DJ&A%",23%9&HMRH&.*+%*,.+B&",&"&(2*6+.'*&'(&"*+%**"&3%,'*"*6%-&"\&

G@"!:"T:!<%$#,-!0/!ONNN!+5SO!:*0;&<!<4%/*!)&,;J!#\&OMNN!+5SO!:*0;&<!<4%/*!)&,;J!6\!
OfNN!+5SO!:*0;&<!<4%/*!)&,;J!:"T:!<%$#,-!+0=#*<!R&'&!#0'5,-%Z&3!67!*4&!#=56&'!0/!
50-&+=-&!0#!*4&!),*+4!,#*&##,!<='/,+&!,<<=5%#$!50#0-,7&'S+0,*%#$J!

84&!),*+4!,#*&##,!3&<%$#!+,#!6&!,-<0!=<&/=-! %#!%#D&<*%$,*%#$!*4&!+0''&-,*%0#!
6&*R&&#!*4&!:"T:!&#4,#+&5&#*!,#3!,#*&##,!'&<0#,#+&J!84&!<)&+*',-!'&<)0#<&!0/!,#!
0)*%+,-! ,#*&##,! ,'',7! %<! 0/*&#! 6'0,3&#&3! 67! 3%5&#<%0#,-! D,'%,*%0#! 0/! %#3%D%3=,-!
,#*&##,<! %#! *4&!,'',7J!20'!&[,5)-&F! *4&! '&<0#,#+&!0/!,!3%)0-&!,#*&##,! %<! +'%*%+,--7!
3&)&#3&#*! 0#! *4&! 3%5&#<%0#<! 0/! %*<! -&#$*4! ,#3! $,)J! 84&! '&<0#,#+&<! 0/! %#3%D%3=,-!
,#*&##,<!D,'7!3&)&#3%#$!0#!D,'%,*%0#<!%#!/,6'%+,*%0#J!84%<!3%5&#<%0#,-!D,'%,*%0#!%<!
50'&!<%$#%/%+,#*!/0'!*4&!,#*&##,!$,)F!R4%+4!=<=,--7!'&>=%'&<!6&%#$!/,6'%+,*&3!,*!*4&!
*&+4#%+,-!'&<0-=*%0#! -%5%*J!84&!),*+4!,#*&##,!3&<%$#! %<! -%5%*&3!67!*4%<! /,+*!6&+,=<&!
*4&! /0'5,*%0#! 0/! &[*'&5&-7! =#%/0'5! $,)! %<! )0<<%6-&! 67! ,*05%+! -,7&'! 3&)0<%*%0#J!
84&'&/0'&F! ,! ),*+4! ,#*&##,! ,'',7! +,#! &[4%6%*! ,! R&--S3&/%#&3! <%#$-&! '&<0#,#+&!
R%*40=*!*4&!<&'%0=<!/,6'%+,*%0#!+4,--&#$&<F!,<!<40R#!%#!2%$J!fJaU,VJ!E<%#$!*4%<!/,+*0'!
=#%>=&!*0!*4&!),*+4!,#*&##,!,'',7F!#&[*!R&!3%<+=<<!*4&!&//&+*!0/!,#*&##,!'&<0#,#+&!
0#!*4&!:"T:!&#4,#+&5&#*J!

Y*!%<!+-&,'!/'05!2%$J!fJ]!*4,*!*4&!'&<0#,#+&!0/!),*+4!,#*&##,!+,#!6&!*=#&3!67!
+4,#$%#$!*4&%'!-,*&',-!3%5&#<%0#J!W&'&F!R&!%#D&<*%$,*&3!:"T:!<%$#,-<!5&,<='&3!/'05!
),*+4! ,#*&##,! ,'',7<! ,<! ,! /=#+*%0#! 0/! ,#*&##,! '&<0#,#+&J! 84&! G@"!50-&+=-&! 4,<!
*4'&&!5,%#!:*0;&<!<4%/*!)&,;<!,*!ONNN!+5SOF!OMNN!+5SOF!,#3!OfNN!+5SO!R,D&#=56&'<J!
.<!<40R#!%#!2%$J!fJbF! *4&!:"T:! %#*&#<%*%&<!0/! *4&<&!)&,;<!5&,<='&3! /'05!*4&!),*+4!
,#*&##,!,'',7<!R&'&!)-0**&3!,<!,!/=#+*%0#!0/!,#*&##,!'&<0#,#+&J!84&!)0<%*%0#<!0/!*4&!
&[+%*,*%0#!-,<&'!R,D&-&#$*4!,#3!:*0;&<!<4%/*!)&,;<!,'&!5,';&3!R%*4!3,<4&3!-%#&<!%#!
*4&! )-0*<J! W&'&F! *4&! :"T:! <%$#,-! %#*&#<%*7! R,<! #0'5,-%Z&3! 67! *4&! #=56&'! 0/! G@"!
50-&+=-&<!,<<=5%#$!50#0-,7&'!+0,*%#$!/0'!/,%'!+05),'%<0#!6&*R&&#!),*+4!,#*&##,<!
0/!3%//&'&#*!<%Z&<J!.<!&[)&+*&3F!,!R&,;!:"T:!<%$#,-!%<!06<&'D&3!R4&#!*4&!'&<0#,#+&!
0/! ,#*&##,! %<! /,'! /'05! 60*4! *4&! &[+%*,*%0#! ,#3! &5%<<%0#! R,D&-&#$*4<J! 84&! :"T:!
%#*&#<%*7!R,<!0)*%5%Z&3!R4&#!*4&!,#*&##,!'&<0#,#+&!R,<!)-,+&3!+-0<&!*0!*4&!5%33-&!
0/! *4&! &[+%*,*%0#! ,#3! &5%<<%0#! R,D&-&#$*4<F! %#3%+,*%#$! *4,*! *4&! '&<0#,#+&! 0/! ,#!
0)*%+,-!,#*&##,!5=<*!6&!+,'&/=--7!*=#&3!/0'!:"T:!,))-%+,*%0#<J!!!

!

XJV&'H8>=CG&5C8=A&"78D77C&K:9&):G:9>MD89>=&#>:=ADM>=CG&+D7I:9&

XJVJ6&*C7:HC98>=GDI&K:9&#>:=ADM>=CG&+D7I>7@&

I&*,-! #,#0),'*%+-&<! 4,D&! 6&&#! <*=3%&3! ,<! ,#! ,))-%+,*%0#! /0'! *4&! 0)*%+,-!
3&*&+*%0#! 0/! <&#<%*%D&! 6%0+4&5%+,-! <&#<%#$! ,<! *4&7! +,#! &//%+%&#*-7! <+,**&'<! ,#3!
,6<0'6<!-%$4*!,*!,!+&'*,%#!R,D&-&#$*4!3&)&#3%#$!0#!*4&!5,*&'%,-<!,#3!3%5&#<%0#<!0/!
*4&! #,#0),'*%+-&<! k2%$J! fJ`U,VlJ! 20'! <&#<%#$! ,))-%+,*%0#<F! *4&! <)&+*',-! '&<)0#<&! 0/!
#,#0),'*%+-&<! %<! ,#,-7Z&3! R%*4! *4&! +4,#$&! 0/! *4&%'! &#D%'0#5&#*J! 84&! <4%/*! 0/!



!

! !bO!

#,#0),'*%+-&!'&<0#,#+&!)'0D%3&<!*4&!%#/0'5,*%0#!0/!<&#<%#$!<)&+%5&#!k`MlF!kdOlJ!Y#!
,!#=56&'!0/!+,<&<!=<%#$!0/!*4%<!,))'0,+4F!&>=%)5&#*!/0'!<)&+*',-!,#,-7<%<!<=+4!,<!,!
<)&+*'05&*&'! %<!'&>=%'&3! /0'! *4&!)'&+%<&!3&*&+*%0#!0/! *4&!'&<0#,#+&!<4%/*J!20'!'&,-S
-%/&!,))-%+,*%0#<!k<=+4!,<!)0%#*S0/S+,'&!*&<*%#$!U@(B8VlF! *4&!)0*&#*%,-! %5),+*!R0=-3!
6&!5=+4!<*'0#$! %/! *4&!3&*&+*%0#!<+4&5&!3%3!#0*!'&>=%'&!<)&+%,-%Z&3!5&,<='&5&#*<!
-%;&! <)&+*'=5! ,#,-7<%<J! (#&! 0/! *4&! 5&*403<! *0! ,33'&<<! *4%<! %<<=&! %<! +0-0'%5&*'%+!
<&#<%#$! /'05! ,! #,#0),'*%+-&J! "D&#! *40=$4! *4&! <+,**&'%#$! +'0<<! <&+*%0#! 0/! <%#$-&!
),'*%+-&!%<!*00!*%#7!*0!'&)'&<&#*!,!+&'*,%#!+0-0'!3&*&+*,6-&!67!*4&!4=5,#!&7&F!,!-,'$&!
#=56&'! 0/! #,#0),'*%+-&<! %#! <0-=*%0#! +,#! '&)'&<&#*! *4&%'! +4,',+*&'%<*%+! +0-0'<! k2%$J!
fJ`U6VlJ!

T&+&#*-7F! <&#<%*%D&! "1Y:.! <&#<%#$! 67! $0-3! #,#0),'*%+-&<! 4,<! 6&&#! '&)0'*&3!
=<%#$! *4%<! ,))'0,+4! k`dlJ! W0R&D&'F! *4&! <0-=*%0#! )4,<&! 0/! #,#0),'*%+-&<! +,#! +,=<&!!
*&+4#%+,-!3%//%+=-*%&<!R4&#!*4&!<&#<0'!%<!%#*&$',*&3!%#!*4&!0#S+4%)!5%+'0/-=%3%+!3&D%+&J!
80!,33'&<<!*4%<!+4,--&#$&F!!,!<),*%,--7!,'',#$&3!#,#0),'*%+-&!,'',7!,<!<40R#!%#!2%$J!
fJ`U+V! R,<! +0#<%3&'&3J! 80! '&,-%Z&! *4%<! %3&,F! *4&! <+,**&'%#$! ,#3! ,6<0')*%0#! +'0<<!
<&+*%0#<! 0/! ,#! %#3%D%3=,-! ),'*%+-&! 5=<*! 6&! 0)*%5%Z&3! <%#+&! *4&! #=56&'! 0/!
#,#0),'*%+-&<! %#! M?! ,'',7! %<! 5=+4! <5,--&'! +05),'&3! *0! *4,*! 0/! #,#0),'*%+-&!
<0-=*%0#<J! W&'&F! R&! &5)-07&3! *4&! ),*+4! ,#*&##,<! *0! 3&50#<*',*&! &//%+%&#*! +0-0'!
'&)'&<&#*,*%0#!0/!M?!0)*%+,-! ,#*&##,!,'',7!67!0)*%5%Z%#$! -%$4*! +0=)-%#$J!.! <%5%-,'!
5&*4030-0$7!4,<!6&&#! '&)0'*&3! *0! '&)'&<&#*! +0-0'<! ,*! *4&!0)*%+,-!3%//',+*%0#! -%5%*!
k`alJ!

!

!

0.123%&K-DD&H6;%:"+.6&'(&:%+"$&*"*'<"3+.6$%,-&"\&:%#$-&!5&*,-!#,#0),'*%+-&J!#\&
I&*,-!#,#0),'*%+-&<!%#!<0-=*%0#J!6\!I&*,-!#,#0),'*%+-&!,'',7J!



!

! !bM!

Y#! *4&! )'&D%0=<! <&+*%0#<F!R&! /0+=<&3! 0#! *4&! 3&D&-0)&3! ,! ),*+4! ,#*&##,!R%*4! 4%$4!
/%&-3! &#4,#+&5&#*! ! 67! &[)-0%*%#$! #,#05&*'%+S<+,-&! $,)J! W0R&D&'F! *4&! &[*'&5&-7!
<5,--! $,)! <),+%#$! '&<=-*<! %#! *4&! )00'! +0=)-%#$! 0/! -%$4*! 3=&! *4&! 4=$&! 5%<5,*+4!
6&*R&&#!',3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<J!Y#!*4&!#&[*!<&+*%0#F!R&!0)*%5%Z&3!
*4&!+0=)-%#$!0/!-%$4*!67!*=#%#$!*4&!<),+&'!*4%+;#&<<!/0'!RS5,*+4%#$!+0#3%*%0#F!R4%+4!
%<!<%5%-,'!*0!*4&!,))'0,+4!)'&<&#*&3!%#!B4,)*&'!]J!
!

XJVJ?&+>M<GC8>:7&:K&5C8=A&"78D77C&K:9&'H8>M>ND;&$>@A8&):<HG>7@&

20'!+-&,'!+0-0'!'&)'&<&#*,*%0#F!*4&!-%$4*!+0=)-%#$!0/!*4&!0)*%+,-!,#*&##,!5=<*!
6&! 0)*%5%Z&3J! 84&! ),*+4! ,#*&##,! ,'',7! 0#! $'0=#3!)-,#&!R,<! =<&3! *0! ,+4%&D&! *4%<!
$0,-J!84&!$0-3!$'0=#3!)-,#&! %#+'&,<&3!*4&!,#*&##,!+'0<<!<&+*%0#!67! %5)'0D%#$! *4&!
',3%,*%0#! 3%'&+*%D%*7J! e0*&! *4,*! <+,**&'%#$! ,#3! ,6<0')*%0#! +'0<<! <&+*%0#<! 0/! ),*+4!
,#*&##,!,'',7!R%*40=*!*4&!$'0=#3!)-,#&!,'&!*00!<5,--!*0!&5%*!<*'0#$!+0-0'!k<&&!*4&!
%#<&*! %#! 2%$J! fJcU,VlJ! Y#! ,33%*%0#F! *4&! +0=)-%#$! 0/! *4&! ,#*&##,! R,<! 5,[%5%Z&3! 67!
&#$%#&&'%#$!*4&!',3%,*%0#!0/!0)*%+,-!,#*&##,<F!R4%+4!+,#!6&!,+4%&D&3!67!*=#%#$!*4&!
*4%+;#&<<! 0/! *4&! 3%&-&+*'%+! -,7&'J! Y#! 0'3&'! *0! /%#3! *4&! 0)*%5=5! *4%+;#&<<! 0/! *4&!
3%&-&+*'%+!<),+&'!-,7&'F!#=5&'%+,-!<%5=-,*%0#<!0/!*4&!),*+4!,#*&##,!,'',7<!4,D&!6&&#!
%#D&<*%$,*&3J! 2%$='&! fJcU,V! <40R<! *4&! <%5=-,*&3! '&/-&+*,#+&! <)&+*',! R%*4! D,'%0=<!
*4%+;#&<<&<!0/!3%&-&+*'%+!<),+&'!-,7&'<J!84&!'&/-&+*,#+&!3%)!0/!*4&!,#*&##,!,'',7!R,<!
5,[%5%Z&3! R4&#! *4&! *4%+;#&<<! 0/! ,-=5%#=5! 0[%3&! <),+&'! R,<! ,'0=#3! ]]! #5F! ,<!
<40R#!%#!2%$J!fJcU,V!,#3!2%$J!fJcU6VJ!

!

!

0.123%&K-DN&H6;%:"+.6&"*9&3%($%6+"*6%&,.:2$"+.'*&'(&<"+6;&"*+%**"&"+&4.,.#$%&

(3%G2%*6.%,-&"\&:%5=-,*&3!'&/-&+*,#+&!<)&+*',!/'05!),*+4!,#*&##,!,'',7<!R%*4!
D,'%0=<!<),+&'!*4%+;#&<<&<J!#\!@-0*!0/!*4&!'&/-&+*,#+&!3%)!,<!,!/=#+*%0#!0/!*4&!<),+&'!
*4%+;#&<<J!84&!%#<&*!%#!U"V!<40R<!*4&!*',#<5%**,#+&!,#3!'&/-&+*,#+&!0/!),*+4!,#*&##,!
,'',7!0#!3%&-&+*'%+!<=6<*',*&!R%*40=*!$'0=#3!)-,#&!/0'!+05),'%<0#J!84&!'&/-&+*,#+&!
3%)!%<!5,[%5%Z&3!R4&#!*4&!<),+&'!*4%+;#&<<!%<!]]!#5J!



!

! !bd!

!

XJVJO&(CE9>=C8>:7&C7;&%UHD9>MD78CG&3DCI<9DMD78&

()*%+,-! ),*+4! ,#*&##,! ,'',7<! R&'&! /,6'%+,*&3! =<%#$! *4&! <,5&! /,6'%+,*%0#!
)'0+&<<! ,<!3&<+'%6&3! %#! :&+*%0#!fJdJ!84&!0#-7!3%//&'&#+&!R,<! *4&! <),+&'! *4%+;#&<<F!
R4%+4!R,<! +40<&#! *0!6&!]]!#5!,<!R,<!30#&! /0'! ! *4&! <%5=-,*%0#! /0'! *4&!0)*%5%Z&3!
-%$4*!+0=)-%#$J!B%'+=-,'!),*+4!,#*&##,<!0/!D,'%0=<!<%Z&<!UdfF!a`F!fNF!bMF!,#3!`a!#5V!
,#3! *4'&&! 3%//&'&#*! )%*+4! 3%<*,#+&<! UMNNF! dNNF! ,#3! aNN! #5V! R&'&! /,6'%+,*&3! *0!
%#D&<*%$,*&!*4&!+0-0'!'&)'&<&#*,*%0#!0/!),*+4!,#*&##,!,'',7<J!84&!<+4&5,*%+!0/!),*+4!
,#*&##,!,'',7<!,#3!*4&!'&)'&<&#*,*%D&!:"I!%5,$&!,'&!<40R#!%#!2%$J!fJONU,VJ!

!

!

0.123%&K-DK&F<+.6"$&<"+6;&"*+%**"&"33"B&('3&6'$'3.:%+3.6&,%*,.*1-&"\&:+4&5,*%+!
)%+*='&!0/!*4&!$0-3!),*+4!,#*&##,!,'',7!,#3!:"I!)%+*='&!0/!,!/,6'%+,*&3!,#*&##,!
,'',7J!#\!()*%+,-!%5,$&!0/!/,6'%+,*&3!,#*&##,!,'',7<!R%*4!D,'%0=<!,#*&##,!<%Z&<!,#3!
,'',7!)%*+4&<J!6F!T&/-&+*,#+&!<)&+*',!5&,<='&3!/'05!/,6'%+,*&3!,#*&##,!,'',7<J!84&!
<+,-&!6,'!%#!*4&!:"I!%5,$&!'&)'&<&#*<!MNN!#5J!

2%$='&! fJONU6V! <40R<! *4&! 0)*%+,-! %5,$&! 0/! /,6'%+,*&3! ,#*&##,! ,'',7<J! ",+4!
,#*&##,!,'',7!4,<!,!/%&-3!<%Z&!0/!dN!}5!~!dN!}5J!84&!,#*&##,!,'',7<!0/!*4&!<,5&!<%Z&!
),*+4!,#*&##,!$&#&',--7!<40R!<%5%-,'!+0-0'<F!*40=$4!*4&!<5,--&'!)%*+4!,'',7!4,<!*4&!



!

! !ba!

<*'0#$&'!+0#*',<*J!W0R&D&'F!MNNS#5!)%*+4!,#*&##,!,'',7<!0/!bMS!,#3!b`S#5!),*+4!
<40R!3%//&'&#*!+0-0'!*'&#3<!/'05!dNN!,#3!aNN!#5!)%*+4!,#*&##,!,'',7<!0/!*4&!<,5&!
<%Z&J!84%<!%<!)'06,6-7!6&+,=<&!*4&!%#*&'S<),+&!/0'!*4&!-,'$&!<%Z&!,#*&##,<!UbM!,#3!b`!
#5V! %#! *4&!MNNS#5!)%*+4!,'',7! %<! <5,--! &#0=$4! *0! %#3=+&! *4&! %#*&',+*%0#!6&*R&&#!
%#3%D%3=,-!,#*&##,<J!!

80! <*=37! *4&! <)&+*',-! '&<)0#<&F!R&!5&,<='&3! *4&! '&/-&+*,#+&! <)&+*',! /'05!
*4&<&! ,#*&##,! ,'',7<J! 2%$='&! fJONU+V! <40R<! *4&! 5&,<='&3! <)&+*',! /'05! *4&!
/,6'%+,*&3!,#*&##,!,'',7<J!B05),'%#$!*4&!'&/-&+*,#+&!0/!<,5&S<%Z&3!,#*&##,!,'',7<!
6=*! R%*4! 3%//&'&#*! ,'',7! )%*+4&<F! *4&! '&/-&+*,#+&! 3%)! %#+'&,<&<! R4&#! *4&! )%*+4!
3%5&#<%0#<!3&+'&,<&<F!R4&'&,<! *4&!,#*&##,!'&<0#,#+&!30&<!#0*! <%$#%/%+,#*-7!<4%/*J!
W0R&D&'F! *4&!'&/-&+*,#+&!<)&+*'=5!30&<!#0*!<40R!,!R&--S3&/%#&3!<%#$-&!'&<0#,#+&!
,#3!&[4%6%*<!6'0,3!3%)<!R4&#!*4&!,#*&##,!<%Z&!6&+05&<!-,'$&'!*4,#!bN!#5!%#!,!MNNS
#5!,'',7!)%*+4J!84&'&/0'&F!*4&!dNNS#5!,'',7!)%*+4!%<!)'&/&''&3!/0'!*4&!+0-0'%5&*'%+!
<&#<%#$! ,))-%+,*%0#! <%#+&! %*! 4,<! ,!503&',*&! <*'&#$*4!0/! *4&! +0-0'! +0#*',<*! ,#3! *4&!
&[)&+*&3!'&<0#,#+&!<4%/*!6&4,D%0'!R%*4!+4,#$&<!%#!*4&!<%Z&!0/!*4&!,#*&##,J!

Y*!4,<!6&&#!'&+&#*-7!'&)0'*&3!*4,*!*4&!'&<0#,#+&!<4%/*!0/!5&*,-!#,#0),'*%+-&<!
67! &#Z75&S$=%3&3! +'7<*,-! $'0R*4! +,#! 6&! =<&3! ,<! ,! )-,<50#%+! #,#0<&#<0'! R%*4!
&[*'&5&-7! 4%$4! <&#<%*%D%*7! k`MlJ! .! <%5%-,'! ,))'0,+4! +,#! 6&! ,))-%&3! *0! *4&! ),*+4!
,#*&##,!3&<%$#! %#D&<*%$,*&3!4&'&! /0'! *4&! '&<0#,#+&! <4%/*! 67! +4,#$%#$! *4&! ,#*&##,!
3%5&#<%0#!k`]l\!*4%<!'&<=-*<!%#!,!+0-0'!+4,#$&!0/!*4&!,#*&##,!,'',7J!84&!<%5)-&!<4,)&!
,#3! ,'',#$&5&#*! 0/! *4&! <=$$&<*&3! ),*+4! ,#*&##,! 3&<%$#! ',%<&<! *4&! )0<<%6%-%*7! 0/!
)'0D%3%#$! ,! -,'$&! ,'&,! /,6'%+,*%0#! =<%#$! <)&+%,-%Z&3! #,#0S/,6'%+,*%0#! *&+4#%>=&<!
<=+4!,<!#,#0%5)'%#*!-%*40$',)47!k`flJ!!

!

XJX&+<MMC9F&

Y#! *4%<! +4,)*&'F! R&! 3%<+=<<&3! 0)*%+,-! ),*+4! ,#*&##,<! *0! 3&50#<*',*&! *4,*!
=#%/0'5! ,#3! '&)'03=+%6-&! #,#05&*&'S<+,-&! $,)! <),+%#$! %<! +'%*%+,-! /0'! ,+4%&D%#$!
&//%+%&#*!-0+,-!/%&-3!&#4,#+&5&#*J!84&!$,)!0/!,!),*+4!,#*&##,!%<!3&/%#&3!D&'*%+,--7!67!
*4&! *4%+;#&<<! 0/! *4&! 3%&-&+*'%+! <),+&'! -,7&'J! 84&! 3%&-&+*'%+! <),+&'! %<! 3&)0<%*&3! 67!
,*05%+! -,7&'!3&)0<%*%0#F!4&#+&F! *4&! /0'5,*%0#!0/! <=6S]#5!$,)! %<!)0<<%6-&!R%*4! *4&!
<=6S#5! ,++=',+7! %#! *4%+;#&<<! +0#*'0-! ,#3! R%*4! )&'/&+*! =#%/0'5%*7J! :*'0#$! :"T:!
<%$#,-<! /'05! G@"! 50-&+=-&<! 4,D&! 6&&#! 5&,<='&3! /'05! /,6'%+,*&3! ),*+4! ,#*&##,!
,'',7<F! R%*4! ,#! &#4,#+&5&#*! /,+*0'! 0/! OJ]~ONbF! R4%+4! %<! ,60=*! ,#! 0'3&'! 0/!
5,$#%*=3&!%5)'0D&3!*4,#!*4,*!5&,<='&3!/'05!*4&!3%)0-&!,#*&##,!,'',7!3%<+=<<&3!%#!
B4,)*&'!]J!84&!+0''&-,*%0#!6&*R&&#!,#*&##,!'&<0#,#+&!,#3!:"T:!%#*&#<%*7!R,<!,-<0!
%#D&<*%$,*&3! =<%#$! ),*+4! ,#*&##,! ,'',7<F! +0#/%'5%#$! *4,*! :"T:! <%$#,-! +,#! 6&!
5,[%5%Z&3!R4&#! *4&! ,#*&##,! '&<0#,#+&! %<! )0<%*%0#&3! ,*! *4&!5%33-&! 0/! &[+%*,*%0#!
,#3! &5%<<%0#! R,D&-&#$*4F! R4%+4! ,$'&&<! R&--! R%*4! *4&! )'&D%0=<-7! '&)0'*&3! '&<=-*!
k`blJ!W0R&D&'F!%*!<40=-3!6&!#0*&3!*4,*!*4&'&!&[%<*<!,!*',3&S0//!6&*R&&#!503&!D0-=5&!
,#3! ',3%,*%0#! &//%+%&#+7! R4&#! +0#<%3&'%#$! *4&! ),*+4! ,#*&##,! 3&<%$#J! .<! *4&! $,)!
<),+%#$! %<! '&3=+&3! *0! *4&!#,#05&*'%+!<+,-&F! *4&!',3%,*%0#!&//%+%&#+7! %<!3',5,*%+,--7!
3&+'&,<&3J!84%<!'&<=-*<!%#!*4&!4=$&!5%<5,*+4!6&*R&&#!*4&!',3%,*%0#!,#3!,6<0')*%0#!



!

! !b]!

>=,-%*7! /,+*0'<F! ,#3! )'&D&#*<! %5)'0D&5&#*! 0/! -0+,-! /%&-3! &#4,#+&5&#*! &D&#! %/! *4&!
$,)!<),+%#$!%<!'&3=+&3!&D&#!/='*4&'J!!
! !



!

! !bf!

)4"5!%/&Y&

'H8>=CG&"9=AB2>H:GD&"78D77C&

Y#! B4,)*&'! ]! ,#3! fF! *4&! 3%)0-&! ,#*&##,! ,#3! *4&! ),*+4! ,#*&##,! R&'&!
%#*'03=+&3!,#3!3&50#<*',*&3!*4,*!60*4!3&<%$#<!R&'&!+,),6-&!0/!,+4%&D%#$!&//%+%&#*!
-0+,-!/%&-3!&#4,#+&5&#*J!84&!3%)0-&!,#*&##,!3&<%$#!0//&'<!,!'&-,*%D&-7!<%5)-&!R,7!*0!
&#$%#&&'! *4&! ',3%,*%0#!0/! *4&!,#*&##,!67! *=#%#$! *4&! <),+&'! *4%+;#&<<!6&*R&&#! *4&!
,#*&##,!,#3!*4&!$'0=#3!)-,#&J!.*!*4&!0)*%5=5!<),+&'!*4%+;#&<<F!*4&!,50=#*!0/!*4&!
,#*&##,! ',3%,*%0#! %<! 5,*+4&3! *0! *4&! ,6<0')*%0#F! *4=<! 5,[%5%Z%#$! *4&! -0+,-! /%&-3!
&#4,#+&5&#*!0/!*4&!,#*&##,J!W0R&D&'F!/%&-3!&#4,#+&5&#*!%<!+'%*%+,--7!3&)&#3&#*!0#!
*4&! $,)! 3%5&#<%0#! 0/! *4&! ,#*&##,F! ,#3! %*! %<! +4,--&#$%#$! *0! <+,-&! 30R#! *4&! 3%)0-&!
,#*&##,! $,)! 6&-0R!ON! #5!3=&! *0! *4&! *&+4#%+,-! -%5%*! 0/! *4&! /,6'%+,*%0#! '&<0-=*%0#J!
84&!),*+4!,#*&##,!3&<%$#!%#!B4,)*&'!f!'&<0-D&3!*4%<!/,6'%+,*%0#!%<<=&!67!3&/%#%#$!*4&!
D&'*%+,-! $,)! R%*4! ,! *4%#! <),+&'! -,7&'! 6&*R&&#! *4&! ),*+4! ,#3! *4&! $'0=#3! )-,#&J!
W0R&D&'F! ,<! 3&50#<*',*&3F! *4&! ',3%,*%0#! &//%+%&#+7! 0/! *4&! ),*+4! ,#*&##,! %<! )00'F!
6&+,=<&!R4&#!*4&!$,)!<),+%#$! %<!'&3=+&3!*0!#,#05&*&'!<+,-&F! %*!3&$',3&<!*4&! -%$4*!
+0=)-%#$!0/!*4&!,#*&##,J!

Y#! *4%<! +4,)*&'F! R&! %#*'03=+&! ,! #0D&-! 0)*%+,-! ,#*&##,! 3&<%$#^*4&! ! ,'+4S
3%)0-&!,#*&##,^R%*4!]S#5!$,)!<),+%#$!/,6'%+,*&3!=<%#$!*4&!BI(:!)'0+&<<J!Y#!*4%<!
)'0+&<<F!*4&!$,)!<),+%#$!0/!*4&!,'+4S3%)0-&!,#*&##,!%<!3&*&'5%#&3!67!*4&!*4%+;#&<<!
0/! ,! *4%#! 3%&-&+*'%+! /%#! =<%#$! 3&&)SE_! <),+&'! -%*40$',)47! k``lF! k`clJ! :%#+&! *4&! /%#!
-,7&'!%<!3&)0<%*&3!67!,*05%+!-,7&'!3&)0<%*%0#!U.1?VF!*4&!*4%+;#&<<!0/!*4&!/%#!+,#!6&!
)'&+%<&-7!+0#*'0--&3!R%*4!<=6S#5!,++=',+7!,#3!$003!'&)'03=+%6%-%*7J!Y#!*4%<!3&<%$#F!
*4&!0)*%5=5!/%#!4&%$4*!%<!+40<&#!*0!+0#*'0-!*4&!',3%,*%0#!0/!*4&!,'+4S3%)0-&!,#*&##,F!
R4%+4!&#,6-&<!5,*+4&3!',3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<!/0'!5,[%5=5!/%&-3!
&#4,#+&5&#*J!

!

YJ6&"9=AB2>H:GD&"78D77C&8:&'QD9=:MD&!9C;DB:KK&ED8PDD7&/C;>C8>:7&

%KK>=>D7=F&C7;&+MCGG&-CH&+HC=>7@&

Y#! B4,)*&'! ]F! *4&! ',3%,*%0#! +4,',+*&'%<*%+! 0/! ,#! 0)*%+,-! 3%)0-&! ,#*&##,!R,<!
+0#*'0--&3! 67! *=#%#$! *4&! *4%+;#&<<! 0/! *4&! 3%&-&+*'%+! <),+&'! -,7&'F! ,#3! *4&! /%&-3!
&#4,#+&5&#*! 0/! *4&! ,#*&##,!R,<!5,[%5%Z&3! =<%#$! *4&! 0)*%5=5! <),+&'! *4%+;#&<<!
R%*4!5,*+4&3!>=,-%*7!/,+*0'<!UR"#JsR#8%VJ!W0R&D&'F!%*!%<!+4,--&#$%#$!*0!'&3=+&!*4&!$,)!
<),+%#$! 0/! 3%)0-&! ,#*&##,<! 6&-0R! ON! #5! <%#+&! 0)*%+,-! ,#*&##,<! ,'&! *7)%+,--7!
/,6'%+,*&3!67!#,#0/,6'%+,*%0#!*&+4#%>=&<!<=+4!,<!&S6&,5!-%*40$',)47!0'!/0+=<&3!%0#!
6&,5! U2YGV! 5%--%#$\! *4&<&! *&+4#%>=&<! 4,D&! )00'! =#%/0'5%*7! ,#3! '&)'03=+%6%-%*7!



!

! !bb!

6&-0R!ON!#5!3%5&#<%0#J!80!,33'&<<! *4%<! /,6'%+,*%0#! %<<=&F!0)*%+,-!),*+4!,#*&##,<F!
3%<+=<<&3!%#!B4,)*&'!fF!R&'&!3&D&-0)&3F!R4%+4!+,#!6&!&,<%-7!/,6'%+,*&3!R%*4!=#%/0'5!
<=6S]!#5!$,)J!:%#+&!*4&!3%&-&+*'%+!<),+&'!-,7&'!6&*R&&#!*4&!*0)!#,#0),*+4!,#3!*4&!
$'0=#3!)-,#&!3&/%#&<!*4&!,#*&##,!$,)!<),+%#$F!%*!+,#!6&!&,<%-7!'&3=+&3!6&-0R!]!#5!
R%*4!<=6S#5!,++=',+7!67!,*05%+!-,7&'!3&)0<%*%0#!U.1?VJ!E#/0'*=#,*&-7F!,-*40=$4!%*!
%<!)0<<%6-&!*0!'&3=+&!*4&!$,)!0/!*4&!),*+4!,#*&##,!*0!#,#05&*&'!<+,-&F! %*!'&<=-*<! %#!!
)00'!',3%,*%0#!&//%+%&#+7F!R4%+4!*4&#!'&<=-*<!%#!*4&!4=$&!5%<5,*+4!6&*R&&#!R"#J!,#3!
R#8%J! 84&'&/0'&F! *4&! /%&-3! &#4,#+&5&#*! 30&<! #0*! %#+'&,<&! <%$#%/%+,#*-7! 3&<)%*&! *4&!
'&3=+*%0#!%#!!*4&!$,)!<),+%#$J!

80!0D&'+05&!*4&!*',3&S0//!6&*R&&#!',3%,*%0#!&//%+%&#+7!D&'<=<!*4&!<5,--!$,)!
<),+%#$F! ,! #&R! ,#*&##,! 3&<%$#! m,'+4S3%)0-&! ,#*&##,n!R,<! 3&D&-0)&3F! *4&! )'%5,'7!
/0+=<!0/!*4%<!),)&'J!Y#!*4&!,'+4S3%)0-&!,#*&##,F!*4&!*R0!,'5<!0/!,!3%)0-&!,#*&##,!,'&!
+0##&+*&3!67!,! *,--! #,''0R!,'+4F! ,<! <40R#! %#!2%$J! bJOJ!84&!,#*&##,!$,)! %#<%3&! *4&!
,'+4! +,#! 6&! 3&/%#&3! 67! *4&! *4%+;#&<<! 0/! ,! <,+'%/%+%,-! 3%&-&+*'%+! -,7&'! =<%#$! <),+&'!
-%*40$',)47J!84&!,'+4S3%)0-&!,#*&##,!3&<%$#!0//&'<!,!'06=<*!5&*403!/0'!=#%/0'5!,#3!
'&)'03=+%6-&! /,6'%+,*%0#! 0/! <=6S]! #5! $,)! <),+%#$! R%*40=*! <,+'%/%+%#$! ',3%,*%0#!
&//%+%&#+7J!

84&! ',3%,*%0#! &//%+%&#+7! 0/! *4&! ,'+4S3%)0-&! ,#*&##,! R,<! +0#*'0--&3! 67! *4&!
3%5&#<%0#!0/!*4&!,'+4!4&%$4*!U$,)!4&%$4*VJ!G7!*=#%#$!*4&!,'+4!4&%$4*!3%5&#<%0#F!*4&!
',3%,*%0#!R,<!,6-&! *0!6&!5,*+4&3!*0! *4&!,6<0')*%0#!0/! *4&!,#*&##,J!84&!#=5&'%+,-!
,#,-7<%<!R%--!6&!3%<+=<<&3!#&[*J!

!

!

0.123%&I-DI&H6;%:"+.6&'(&'<+.6"$&"36;@9.<'$%&"*+%**"-&84&!$,)!<),+%#$!0/!*4&!
,'+4S3%)0-&!,#*&##,!%<!3&/%#&3!67!*4&!*4%+;#&<<!0/!,!<,+'%/%+%,-!3%&-&+*'%+!-,7&'J!!

!



!

! !b`!

YJ?&*<MD9>=CG&+>M<GC8>:7&:K&"9=AB2>H:GD&"78D77C&

80! =#3&'<*,#3! *4&! +4,',+*&'%<*%+<! 0/! *4&! ,'+4S3%)0-&! ,#*&##,F! *4&! *%5&!
305,%#!<%5=-,*%0#<!0/!,!$0-3!,'+4S3%)0-&!,#*&##,!,'',7!R,<!%#D&<*%$,*&3F!R%*4!*4&!
/0--0R%#$!3%5&#<%0#<H!MON!#5!-&#$*4F!]N!#5!R%3*4F!aN!#5!*4%+;#&<<F!,#3!]!#5!$,)!
,<!<40R#! %#!2%$J!bJMU,VJ!.!3%)0-&!,#*&##,!,'',7!R%*4!<,5&! -&#$*4F!R%3*4F! *4%+;#&<<!
,#3!$,)!3%5&#<%0#<!R,<!,-<0!<%5=-,*&3!/0'!+05),'%<0#J!84&!/%&-3!&#4,#+&5&#*!)-0*!
<40R#! %#!2%$J!bJMU6V! <40R<! *4,*! *4&!,'+4S3%)0-&!,#*&##,!4,3! *R0! '&<0#,#*!503&<!
3&)&#3&#*!0#! *4&! +=''&#*!3%'&+*%0#! %#! *4&! ,'+4F!R4&'&,<! ,!#0'5,-!3%)0-&! ,#*&##,!
4,3! ,! <%#$-&! /=#3,5&#*,-! 503&J! 84&! /%&-3! &#4,#+&5&#*<! 0/! *4&! *R0! ,'+4S3%)0-&!
,#*&##,! 503&<! R&'&! 4%$4&'! *4,#! *4&! #0'5,-! 3%)0-&! ,#*&##,! R%*4! *4&! <,5&! $,)!
<),+%#$!<%#+&!*4&!R!5,*+4%#$!+0#3%*%0#!R,<!,+4%&D&3!/0'!*4&!,'+4S3%)0-&!,#*&##,!67!
*=#%#$! *4&! ,'+4! 4&%$4*J! W&'&F! *4&! 4%$4&'! /'&>=&#+7! 503&! R,<! <&-&+*&3! U*4&! ,'+4!
+=''&#*! %#! *4&!0))0<%*&!3%'&+*%0#!'&-,*%D&! *0! *4&!,#*&##,!,'5!+=''&#*V!6&+,=<&!*4&!
,#*&##,! 3%5&#<%0#<! R&'&! &,<%&'! *0! /,6'%+,*&! U*4&7! R&'&! -0#$&'! %#! -&#$*4! /0'! *4&!
3&<%'&3!'&<0#,#+&VJ!84&!/%&-3!3%<*'%6=*%0#!0/!*R0!503&<!%<!<40R#!%#!2%$J!bJMU+VJ!e0*&!
*4,*! *4&! +=''&#*! 3%<*'%6=*%0#! U'&)'&<&#*&3! 67! R4%*&! ,''0R<V! ,'0=#3! *4&! ,'+4! %<!
3%//&'&#*!%#!*R0!503&<J!

!

!



!

! !bc!

0.123%&I-DV&C2:%3.6"$&,.:2$"+.'*&'(&1'$9&"36;@9.<'$%&"*+%**"&"33"B-&"\!
:+4&5,*%+!0/!*4&!<%5=-,*&3!<*'=+*='&J!MON!#5!-0#$F!]N!#5!R%3&F!,#3!aN!#5!*4%+;!
$0-3!,'+4S3%)0-&!,#*&##,<!R%*4!]!#5!$,)!,#3!dN!#5!,'+4!4&%$4*!R&'&!<%5=-,*&3J!
@&'%03%+!60=#3,'7!+0#3%*%0#!R,<!=<&3!*0!+,-+=-,*&!,#!,#*&##,!,'',7!R%*4!fNN!#5!
)%*+4J!#\!"-&+*'%+!/%&-3!&#4,#+&5&#*!0/!,'+4S3%)0-&!,#*&##,!U'&3!+='D&VJ!:*,#3,'3!
3%)0-&!,#*&##,!R%*4!<,5&!$,)!,#3!-&#$*4!R,<!,-<0!<%5=-,*&3!/0'!+05),'%<0#!U6-=&!
+='D&VJ!.'+4S3%)0-&!,#*&##,!4,<!*R0!503&<!3&)&#3%#$!0#!*4&!+=''&#*!3%'&+*%0#!%#!
*4&!,'+4J!6\!"-&+*'%+!/%&-3!5,$#%*=3&!)'0/%-&!0/!<%5=-,*&3!,'+4S3%)0-&!,#*&##,<J!K4%*&!
,''0R<!%#!,#*&##,<!'&)'&<&#*!*4&!+=''&#*!3%<*'%6=*%0#J!!

!

0.123%&I-DO&C2:%3.6"$&,.:2$"+.'*&'(&"36;@9.<'$%&"*+%**"&"33"B&8.+;&"36;&

;%.1;+&4"3."+.'*,-&"!!2%&-3!&#4,#+&5&#*!<)&+*',!0/!,'+4S3%)0-&!,#*&##,!,'',7<!R%*4!
,'+4!4&%$4*!D,'%,*%0#<J!#\!T,3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<!,<!,!/=#+*%0#!0/!
,'+4!4&%$4*J!6!!"-&+*'%+!/%&-3!&#4,#+&5&#*!,<!,!/=#+*%0#!0/!,'+4!4&%$4*J!!)'0/%-&!0/!
<%5=-,*&3!,'+4S3%)0-&!,#*&##,<J!K4%*&!,''0R<!%#!,#*&##,<!'&)'&<&#*!*4&!+=''&#*!



!

! !`N!

3%<*'%6=*%0#J!84&!/%&-3!&#4,#+&5&#*!4,<!,!5,[%5=5!)&,;!,*!*4&!0)*%5=5!,'+4!
4&%$4*!UdN!#5V!/0'!gS5,*+4%#$!+0#3%*%0#!UR"#JsR#8%VJ!!

84&! ,'+4S3%)0-&! ,#*&##,<! R%*4! D,'%0=<! ,'+4! 4&%$4*<! R&'&! <%5=-,*&3! *0!
&<*%5,*&! *4&! &//&+*! 0/! *4&! ,'+4! 4&%$4*! 3%5&#<%0#! /0'! *4&! ,#*&##,! +4,',+*&'%<*%+<J!
2%$='&!bJdU,V!<40R<!*4&!/%&-3!&#4,#+&5&#*!0/!,'+4S3%)0-&!,#*&##,!R%*4!D,'%0=<!,'+4!
4&%$4*<J!T,3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<!UR"#J!,#3!R#8%V!R&'&!,-<0!+,-+=-,*&3!
/'05!*4&!<%5=-,*%0#<J!.<!<40R#!%#!2%$J!bJdU6VF!*4&!',3%,*%0#!0/!*4&!,#*&##,!%5)'0D&3!
,<!*4&!,'+4!4&%$4*!%#+'&,<&3J!.<!,!'&<=-*F!*4&!/%&-3!&#4,#+&5&#*!%<!5,[%5%Z&3!R4&#!
R"#J!%<!5,*+4&3!*0!R#8%!,*!*4&!,'+4!4&%$4*!0/!dN!#5!k2%$J!bJd!U+VlJ!

!

YJO&(CE9>=C8>:7&:K&"9=AB2>H:GD&"78D77C&

.! 3&&)SE_! <),+&'! -%*40$',)47!R,<! =<&3! *0! 3&/%#&! *4&! $,)! <),+%#$! ,#3! *4&!
,'+4! 4&%$4*! 0/! *4&! ,#*&##,J! 84&! /,6'%+,*%0#! )'0+&<<! /-0R! 0/! ,'+4S3%)0-&! ,#*&##,!
,'',7!%<!%--=<*',*&3!%#!2%$J!bJaJ!

!

0.123%&I-NL&0"#3.6"+.'*&<3'6%,,&($'8&('3&"36;@9.<'$%&"*+%**"&"33"B-&!



!

! !`O!

Y#%*%,--7F!,!ONN!#5!-,7&'!0/!R&*!*4&'5,-!0[%3&!R,<!$'0R#!,*!ONNN!�B!0#!*0)!0/!
,!<%-%+0#!R,/&'J!.!dNS#5S*4%+;!,50')40=<!<%-%+0#!-,7&'!R,<!3&)0<%*&3!67!*4&!1@B_?!
,<!,!<,+'%/%+%,-! -,7&'J!84&! *4%+;#&<<!0/! *4%<!,S:%! -,7&'!3&*&'5%#&<! *4&!,'+4!4&%$4*!0/!
*4&! ,#*&##,J! 20'! 3&&)! E_! U?E_V! 0)*%+,-! -%*40$',)47F! ,! dcN! #5! *4%+;! T045! W,<<!
)0<%*%D&!E_MONSNJf!U?E_!'&<%<*V!-,7&'!R,<!<)%#S+0,*&3!0#!*0)!0/!*4&!R,/&'F!/0--0R&3!
67!?E_!&[)0<='&!0/!fNN!#5!)&'%03!$',*%#$!'%3$&!),**&'#<!UdNN!#5!-%#&!R%3*4V!=<%#$!
.:I1!?E_!]]NNtdNN!<*&))&'J!84&#F!*4&!,S:%!-,7&'!%<!&*+4&3!67!,!1,5!T&<&,'+4!caNN!
8B@!U8',#</0'5&'!B0=)-&3!@-,<5,V!&*+4&'!*0!*4&!/0--0R%#$!<)&+%/%+,*%0#<H!]N!<++5!
B-MF!O]N!<++5!WG'F!O]!580''F!dNN!K!8B@!T2!)0R&'F!,#3!OMN!K!G%,<!T2!)0R&'!/0'!
*4&!5,%#!&*+4!<*&)F!,#3!ONN!<++5!WG'F!O!<++5!(MF!ONN!<++5!W&F!`N!580''F!MNN!K!
8B@!T2!)0R&'F!,#3!O]N!K!G%,<!T2!)0R&'!/0'!*4&!0D&'!&*+4!<*&)J!./*&'!<*'%))%#$!*4&!
)40*0'&<%<*! 67! 0[7$&#! )-,<5,F! *4&! R,/&'! R,<! +-&,#&3! %#! )%',#4,! ,#3! TB.O! *0!
'&50D&! *4&! &*+4%#$! 67S)'03=+*J! 84&<&! ,#%<0*'0)%+! &*+4%#$! <*&)! ,#3! )0<*S&*+4!
+-&,#%#$!<*&)!,'&!D&'7!%5)0'*,#*!6&+,=<&!*4&!D&'*%+,-!,#3!+-&,#!<%3&R,--!)'0/%-&!0/!,S
:%!$',*%#$!'%3$&!%<!+'%*%+,-!/0'!*4&!/'&&S<*,#3%#$!#,#0S/%#!)'0+&<<J!84&!+05),'%<0#!0/!
#,#0S/%#<! /,6'%+,*&3!R%*4!,#3!R%*40=*! *4&!)0<*S&*+4!+-&,#%#$!<*&)! %<! <40R#! %#!2%$J!
bJ]J!

!



!

! !`M!

0.123%&I-N=&HMA&.:"1%,&'(&("#3.6"+%9&*"*'@(.*,&8.+;&"*9&8.+;'2+&+;%&<',+@%+6;&

6$%"*.*1&,+%<-&"\!e,#0S/%#!/,6'%+,*&3!R%*40=*!*4&!)0<*S&*+4!+-&,#%#$!<*&)J!#\!e,#0S
/%#!/,6'%+,*&3!R%*4!*4&!)0<*S&*+4!+-&,#%#$!<*&)J!

./*&'! +-&,#%#$F! ,! ]! #5! *4%+;! ,-=5%#=5! 0[%3&! -,7&'! R,<! 3&)0<%*&3! 67! ,!
@%+0<=#! :=#,-&! TO]N! ,*05%+! -,7&'! 3&)0<%*%0#! U.1?V! *00-J! :%#+&! *4&! ,*05%+! -,7&'!
3&)0<%*%0#! $=,',#*&&<! +0#/0'5,-! ,#3! =#%/0'5! 3%&-&+*'%+! -,7&'! R%*4! <=6S#5!
*4%+;#&<<!+0#*'0-F!<=6SON!#5!.-M(d!-,7&'<!,'&!&,<%-7!'&)'03=+&3!=<%#$!*4%<!*&+4#%>=&J!
84&#F!*4&!.-M(d! -,7&'!%<!&*+4&3!,R,7!/'05!*4&!*0)!=<%#$!,!1,5!T&<&,'+4!cfNN!8B@!
&*+4&'!R%*4! *4&! +0#3%*%0#! 0/! a]! <++5! B-MF! fN! <++5! GB-dF! `!580''F! bNN!K! 8B@! T2!
)0R&'F!,#3!ONN!K!G%,<!T2!)0R&'J!84%<!,#%<0*'0)%+!&*+4%#$!'&50D&<!*4&!40'%Z0#*,-!
),'*<! 0/! .-M(d! -,7&'! ,#3! -&,D&<! 0#-7! *4&! D&'*%+,-! ),'*<! 0#! *4&! <%3&R,--! 0/! ,S:%!
<,+'%/%+%,-! '%3$&<J! :=6<&>=&#*! <&-&+*%D&! &*+4%#$! 0/! ,S:%! <,+'%/%+%,-! '%3$&<! 67! [&#0#!
3%/-=0'%3&!U�&2MV!'&<=-*&3!%#!]!#5!R%3&!,#3!dN!#5!*,--!#,#0S/%#<!<*,#3%#$!0#!*0)!0/!
*4&!R,/&'J!

.!bN!#5!*4%+;! -,7&'!0/!@II.!R,<!<)%#S+0,*&3!0#!*0)!0/! *4&!R,/&'F!,#3!*4&!
,'',7!0/! '&+*,#$=-,'!,#*&##,!),**&'#<!U|!MNN!#5! -&#$*4!,#3!|!]N!#5!R%3*4V!R,<!
,-%$#&3! 0#! #,#0S/%#<! =<%#$! B'&<*&+! B.G1Sc]ONBB! 4%$4S'&<0-=*%0#! &-&+*'0#! 6&,5!
-%*40$',)47!<7<*&5J!./*&'!3&D&-0)%#$F!,!aN!#5!*4%+;!$0-3!-,7&'!R,<!3&)0<%*&3!67!&S
6&,5!&D,)0',*0'F!/0--0R&3!67!<*,#3,'3!-%/*S0//!)'0+&<<!=<%#$!,+&*0#&J!84%<!,#*&##,S
),**&'#%#$! <*&)! %<! '&)-,+&,6-&! R%*4! )40*0-%*40$',)47! /0'! R,/&'S<+,-&! /,6'%+,*%0#!
<%#+&!*4&!3%5&#<%0#<!0/!,#*&##,!'&+*,#$-&<!UO]N!|!dNN#5!-&#$*4!,#3!]N!|!ONN!#5!
R%3*4V!,'&!/&,<%6-&!<%Z&!67!-%*40$',)47!=<%#$!+=''&#*!BI(:!*&+4#0-0$7J!

2%#,--7F! .-M(d! /%#<! R&'&! &*+4&3! ,R,7! *0! 0)&#! ,%'S$,)<! %#! *4&! ,'+4S3%)0-&!
,#*&##,<J! 20'! *4&! <&-&+*%D&! &*+4%#$! 0/! .-M(dF! *4&! <,5)-&! R,<! %55&'<&3! %#! fb! �B!
)40<)40'%+!,+%3!/0'!/%D&!5%#=*&<J!

!



!

! !`d!

0.123%&I-N?&HMA&.:"1%,&'(&("#3.6"+%9&"36;@9.<'$%&"*+%**"&"33"B,-&"\!2,6'%+,*&3!
,'+4S3%)0-&!,#*&##,!,'',7!6&/0'&!&*+4%#$!.-M(d!/%#<J!#\6\!:"I!%5,$&<!0/!,#!,'+4S
3%)0-&!,#*&##,<!,/*&'!&*+4%#$!.-M(d!/%#<!R%*4!*0)!D%&R!U#V!,#3!)&'<)&+*%D&!D%&R!U6VJ!

!

YJS&%UHD9>MD78CG&3DCI<9DMD78&

YJSJ6&/DKGD=8C7=D&3DCI<9DMD78&

84&! ,#*&##,! '&<0#,#+&<! R&'&! +4,',+*&'%Z&3! 67! '&/-&+*,#+&!5&,<='&5&#*<J!
2%$='&! bJbU,V! <40R<! *4&! '&/-&+*,#+&! <)&+*'=5! /'05! *4&! ,'+4S3%)0-&! ,#*&##,! ,'',7!
R%*4! MON! #5! -&#$*4F! ]N! #5! R%3*4F! aN! #5! *4%+;#&<<F! ,#3! ]! #5! $,)F! R4%+4! ,'&!
+05),',6-&! 3%5&#<%0#<! *0! *4&! <%5=-,*&3! ,#*&##,! ,'',7J! 20'! *4&! '&/-&+*,#+&!
5&,<='&5&#*F!R4%*&! -%$4*! /'05!,!4,-0$&#! -,5)!R,<! /0+=<&3!67!]N[!06j&+*%D&! -&#<!
,#3! %--=5%#,*&3!0#!,#!,'+4S3%)0-&!,#*&##,!,'',7J!84&!'&/-&+*&3! -%$4*!R,<!+0--&+*&3!
*4'0=$4! *4&! <,5&! 06j&+*%D&! -&#<! ,#3! *4&#! <&#*! *0! *4&! <)&+*'05&*&'J! 8R0! ;%#3<! 0/!
BB?! +,5&',<! R&'&! =<&3! *0! 06*,%#! ,#! %5)'0D&3! <)&+*',-! '&<)0#<&! /0'! *4&! R%3&!
R,D&-&#$*4! ',#$&J! .! :%! BB?! +,5&',! R,<! =<&3! *0! 5&,<='&! '&/-&+*,#+&! /0'! *4&!
R,D&-&#$*4!',#$&!/'05!]NN!#5!*0!c]N!#5F!,#3!,#!Y#C,.<!BB?!+,5&',!R,<!=<&3!/0'!
*4&!',#$&!/'05!c]N!#5!*0!O]NN!#5J!84&!'&/-&+*,#+&!5&,<='&5&#*!+-&,'-7!<40R<!*R0!
5,%#!,#*&##,!503&<!0/! *4&!,'+4S3%)0-&! ,#*&##,!,'0=#3!`NN!#5!,#3!OdNN!#5F! ,<!
)'&3%+*&3!/'05!*4&!<%5=-,*%0#!k2%$J!bJMU6VlJ!

!

!

0.123%&I-NJ&R%($%6+"*6%&:%",23%9&(3':&"36;@9.<'$%&"*+%**"&"33"B,-&"\!
T&/-&+*,#+&!5&,<='&3!/'05!MON!#5!-&#$*4!,'+4S3%)0-&!,#*&##,!,'',7J!:%!BB?!
+,5&',!R,<!=<&3!/0'!*4&!R,D&-&#$*4!',#$&!/'05!]NN!*0!c]N!#5F!,#3!Y#C,.<!BB?!
+,5&',!/0'!*4&!',#$&!/'05!c]N!*0!O]NN!#5J!#\!T&/-&+*,#+&!<)&+*',!/0'!*4&!4%$4&'!
/'&>=&#+7!503&!U=<%#$!:%!BB?!+,5&',V!/'05!,'+4S3%)0-&!,#*&##,!,'',7<!R%*4!



!

! !`a!

D,'%0=<!-&#$*4<J!84&!'&<0#,#+&!3%)!&[4%6%*<!,!'&3S<4%/*!R%*4!%#+'&,<%#$!,#*&##,!
-&#$*4J!!

20'!*4&!'&<0#,#+&!*=#%#$F!,#*&##,!,'',7<!R%*4!D,'%0=<!,#*&##,!-&#$*4<!UO]NF!
O`NF!MONF!,#3!MaN!#5V!R&'&!/,6'%+,*&3F!,#3!*4&!'&/-&+*,#+&!<)&+*',!R&'&!5&,<='&3!
*0! +4,',+*&'%Z&! *4&! '&<0#,#+&! <4%/*! 0/! *4&! 4%$4&'! /'&>=&#+7! 503&J! 84&! 5&,<='&3!
'&/-&+*,#+&! <)&+*',!,'&!)-0**&3! %#!2%$J!bJbU6VJ!.! '&3S<4%/*!0/! *4&!,#*&##,! '&<0#,#+&!
+,#!6&!+-&,'-7!<&&#!R%*4!%#+'&,<%#$!,#*&##,!-&#$*4J!

!

YJSJ?&+%/+&3DCI<9DMD78&

20'!:"T:!5&,<='&5&#*<F!*',#<SOFMS6%<!UaS)7'%37-V!&*47-&#&!UG@"V!R,<!,$,%#!
=<&3!,<!*4&!*,'$&*!50-&+=-&J!.<!3%<+=<<&3!%#!*4&!)'&D%0=<!+4,)*&'<F!*4&!<,5)-&<!R&'&!
<=6j&+*&3! *0! ,! <%5%-,'! )'0+&3='&<F! R%*4! *4&! ,'+4S3%)0-&! ,#*&##,<! +0,*&3! %#! G@"!
50-&+=-&<J! 2%$='&! bJ`U,V! <40R<! *4&! 5&,<='&3! :"T:! <)&+*',! /'05! ,#*&##,! ,'',7<!
R%*4!D,'%0=<!,#*&##,! -&#$*4<J!84&!,#*&##,!,'',7<!R%*4!<40'*! -&#$*4<!UO]N!#5!,#3!
O`N! #5V! &[4%6%*&3! R&,;! :"T:! <%$#,-<! <%#+&! *4&! '&<0#,#+&! R,D&-&#$*4<! R&'&! /,'!
/'05!*4&!&[+%*,*%0#! -,<&'!R,D&-&#$*4J!84&!5&,<='&3!:"T:!<%$#,-<! %#+'&,<&3!,<! *4&!
'&<0#,#+&! 0/! *4&! ,#*&##,! ,'',7<! 50D&3! +-0<&! *0! *4&! &[+%*,*%0#! R,D&-&#$*4! ,#3!
:*0;&<!<4%/*&3!R,D&-&#$*4!R%*4!-0#$&'!,#*&##,!-&#$*4<!UMON!#5!,#3!MaN!#5VJ!84&!
6&<*! :"T:! &#4,#+&5&#*! 0/! OMNN! +5SO! T,5,#! )&,;! R,<! 5&,<='&3! *0! 6&! OJ`~ON`F!
R4%+4! %<! *R0! 0'3&'<! 0/! 5,$#%*=3&! 6&**&'! *4,#! *4&! 3%)0-&! ,#*&##,! 3%<+=<<&3! %#!
B4,)*&'!]J!

!

!

0.123%&I-ND&HMRH&,<%6+3"&:%",23%9&(3':&"36;@9.<'$%&"*+%**"&"33"B,-&"\!G@"!
:"T:!<)&+*',!5&,<='&3!/'05!,'+4S3%)0-&!,#*&##,!,'',7<!R%*4!D,'%0=<!,#*&##,!
-&#$*4<J!#\!OMNN!+5SO!)&,;!:"T:!%#*&#<%*7!)-0*!,<!,!/=#+*%0#!0/!,#*&##,!-&#$*4J!84&!
<*'0#$&<*!:"T:!<%$#,-<!R&'&!06<&'D&3!/'05!,#*&##,!,'',7<!UMON!#5!,#3!MaN!#5!



!

! !`]!

-0#$!,#*&##,!,'',7<V!0/!R4%+4!'&<0#,#+&<!R&'&!+-0<&!*0!&[+%*,*%0#!-,<&'!R,D&-&#$*4!
,#3!:*0;&<!<4%/*&3!R,D&-&#$*4J!

84&! &//&+*! 0/! *4&! &[+%*,*%0#! )0-,'%Z,*%0#!R,<! ,-<0! %#D&<*%$,*&3!R%*4! D,'%0=<!
,#$-&<!0/!)0-,'%Z&3!&[+%*,*%0#F!,<!<40R#! %#!2%$J!bJcJ!84&!<*'0#$&<*!:"T:!<%$#,-!R,<!
06<&'D&3!R4&#!*4&!)0-,'%Z,*%0#!0/!*4&!&[+%*,*%0#!R,<!),',--&-!*0!*4&!,#*&##,!,'5<\!
*4&!<%$#,-!3&+&,<&3!,<!*4&!&[+%*,*%0#!)0-,'%Z,*%0#!6&+,5&!50'&!)&')&#3%+=-,'!*0!*4&!
,#*&##,!,'5!,[%<J!84&!<*'0#$!3&)&#3&#+&!0#!*4&!,#*&##,!-&#$*4!,#3!*4&!&[+%*,*%0#!
)0-,'%Z,*%0#!+0#/%'5!*4,*!*4&!:"T:!<%$#,-<!'&<=-*&3!/'05!*4&!0)*%+,-!,#*&##,<J!

!

!

0.123%&I-NN&HMRH&6':<"3.,'*&8.+;&9.((%3%*+&%T6.+"+.'*&<'$"3.X"+.'*-&"\!G@"!
:"T:!<)&+*',!5&,<='&3!R%*4!D,'%0=<!&[+%*,*%0#!)0-,'%Z,*%0#<J!#\!OMNN!+5SO!)&,;!
:"T:!%#*&#<%*7!)-0*!,<!,!/=#+*%0#!0/!&[+%*,*%0#!)0-,'%Z,*%0#!,#$-&!'&<)&+*!*0!*4&!
,#*&##,!,'5<J!



!

! !`f!

!

YJSJO&%KKD=8&:K&"9=A&5:I>8>:7&:7&"9=AB2>H:GD&"78D77C&

84&!&//&+*!0/!*4&!,'+4!)0<%*%0#!0#!*4&!,'+4S3%)0-&!,#*&##,!%<!%#D&<*%$,*&3!#&[*J!
@0<%*%0#!D,'%,*%0#<!0/!*4&!,'+4!+,#!6&!3&50#<*',*&3!67!%#*&#*%0#,-!,-%$#5&#*!0//<&*!
3='%#$!*4&!,#*&##,!),**&'#%#$!<*&)J!2%$='&!bJONU,V!<40R<!*4'&&!3%//&'&#*!,'+4S3%)0-&!
,#*&##,!,'',7<!R%*4!%3&#*%+,-!3%5&#<%0#<!UMON!#5!-&#$*4F!]N!#5!R%3*4F!,#3!aN!#5!
*4%+;#&<<V!&[+&)*!/0'!*4&!,'+4!)0<%*%0#J!84&<&!,'',7<!4,D&!3%//&'&#*!)0<%*%0#<!0#!*4&!
,'+4&<F!R4%+4!,'&!-0+,*&3!,*!*4&!+&#*&'F!aN!#5!0//!/'05!+&#*&'F!,#3!`N!#5!0//!/'05!
*4&! +&#*&'! 0/! *4&! ,#*&##,J!T&/-&+*,#+&!5&,<='&5&#*!R,<! =<&3! *0! +4,',+*&'%Z&! *4&!
'&<0#,#+&<!0/!*4&!,'+4S3%)0-&!,#*&##,!,'',7<J!84&!)'%5,'7!/0+=<!R,<!0#!*4&!4%$4&'!
/'&>=&#+7! 503&! 6&*R&&#! *4&! *R0! 5,%#! 503&<! 0/! ,'+4S3%)0-&! ,#*&##,! <%#+&! *4&!
4%$4&'! 503&! 4,<! ,! '&<0#,#+&! +-0<&! *0! *4&! T,5,#! &[+%*,*%0#! ,#3! &5%<<%0#!
R,D&-&#$*4J!84&!,#*&##,!,'',7!R%*4!*4&!+&#*&'&3!,'+4!4,<!,!<%#$-&!'&<0#,#+&!R%*4!,!
6%$! '&/-&+*,#+&!3%)J!W0R&D&'F! *4&! '&<0#,#+&!<)-%*<! %#*0! *R0!<&),',*&!503&<!,<! *4&!
,'+4!)0<%*%0#!<*,'*<!*0!3%D&'$&!/'05!*4&!+&#*&'!3=&!*0!*4&!,<755&*'%+!,#*&##,!,'5!
-&#$*4!k2%$J!bJONU6VlJ!84&!<*'0#$&<*!:"T:!<%$#,-!R,<!06<&'D&3!/'05!*4&!,'+4S3%)0-&!
,#*&##,!,'',7!R%*4!*4&!+&#*&'&3!,'+4!6&+,=<&!0/!*4&!*=#&3!'&<0#,#+&!/0'!&[,+*%0#!0/!
*4&! -,<&'!R,D&-&#$*4J!84&!:"T:!<%$#,-<! /'05!,#*&##,!,'',7<!R%*4! *4&!0//S+&#*&'&3!
,'+4! 3&$',3&3! ,<! *4&! ,#*&##,! '&<0#,#+&<! 50D&3! ,R,7! /'05! *4&! &[+%*,*%0#! ,#3!
&5%<<%0#!0/!R,D&-&#$*4<F!,<!<40R#!%#!2%$J!bJONU+VJ!

!

0.123%&I-NK&M((%6+&'(&"36;&<',.+.'*&4"3."+.'*,&'*&"36;@9.<'$%&"*+%**"-&"\!
:+4&5,*%+<!0/!,'+4S3%)0-&!,#*&##,<!R%*4!,'+4!)0<%*%0#!D,'%,*%0#<H!+&#*&'&3!,'+4F!
,'+4!0/!aN!#5!0//!/'05!+&#*&'F!,#3!,'+4!0/!`N!#5!0//!/'05!+&#*&'J!Y#<&*<!<40R!:"I!



!

! !`b!

%5,$&<!0/!+0''&<)0#3%#$!,'+4S3%)0-&!,#*&##,<J!#\!T&/-&+*,#+&!5&,<='&5&#*<!0/!
,'+4S3%)0-&!,#*&##,!,'',7<!R%*4!,'+4!)0<%*%0#!D,'%,*%0#<J!6\!:"T:!5&,<='&5&#*<!0/!
,'+4S3%)0-&!,#*&##,!,'',7<!R%*4!,'+4!)0<%*%0#!D,'%,*%0#<J!

!

YJV&+<MMC9F&

84%<! +4,)*&'! %#*'03=+&3! ,!#&R!,#*&##,!3&<%$#^*4&! ,'+4S3%)0-&! ,#*&##,^
R4%+4!+,#!6&!'&,3%-7! /,6'%+,*&3!R%*4!,!=#%/0'5!$,)!<),+%#$!6&-0R!]!#5J!:%#+&!*4&!
+'%*%+,-!3%5&#<%0#<!0/!,'+4S3%)0-&!,#*&##,<!+,#!6&!)'&+%<&-7!+0#*'0--&3!R%*4!<=6S#5!
,++=',+7F!*4&!,'+4S3%)0-&!,#*&##,!+,#!6&!)47<%+,--7!'&,-%Z&3!R%*4!,!<5,--!$,)!U<=6S]!
#5V!,#3!R!5,*+4%#$!+0#3%*%0#J!84&!3%)0-&!,#*&##,!3&<%$#!U<&&!B4,)*&'!]V!,+4%&D&<!
*4&!R!5,*+4%#$!+0#3%*%0#!67!0)*%5%Z%#$!*4&!<),+&'! *4%+;#&<<!6&*R&&#!*4&!,#*&##,!
,'',7! ,#3! *4&! $'0=#3! )-,#&\! 40R&D&'F! '&3=+%#$! *4&! $,)! <),+%#$! 6&-0R! ON! #5! %<!
+4,--&#$%#$! =<%#$! *7)%+,-! #,#0/,6'%+,*%0#! *&+4#%>=&<! <=+4! ,<! &S6&,5! -%*40$',)47!
,#3! /0+=<&3! %0#! 6&,5! 5%--%#$J! Y#! +0#*',<*F! *4&! ),*+4! ,#*&##,! +,#! 6&! &,<%-7!
%5)-&5&#*&3!R%*4!&[*'&5&-7!<5,--!$,)<\!40R&D&'F!*4&!)00'!',3%,*%0#!&//%+%&#+7!,#3!
*4&! 5%<5,*+4&3! R! /,+*0'<! 3&$',3&! *4&! ,#*&##,! )&'/0'5,#+&J! 84&! ,'+4S3%)0-&!
,#*&##,! 0//&'<! ,#! &//%+%&#*! R,7! *0! ,+4%&D&! <5,--! 503&! D0-=5&! ,#3! R! 5,*+4%#$!
+0#3%*%0#! R%*40=*! *',3&S0//! %#! )&'/0'5,#+&J! .<! ,! '&<=-*F! *4&! :"T:! &#4,#+&5&#*!
/,+*0'! /'05! *4&! ,'+4S3%)0-&! ,#*&##,! %<! =)! *0! *R0! 0'3&'<! 0/! 5,$#%*=3&! <*'0#$&'!
+05),'&3! *0! *4&! 0*4&'! *R0! ,#*&##,! 3&<%$#<J! 84&! $,)! <),+%#$! %<! *4&!50<*! +'%*%+,-!
3%5&#<%0#!/0'!*4&!&#4,#+&5&#*!,#3!+,#!6&!3&/%#&3!67!3&&)!E_!<),+&'!-%*40$',)47\!
*4&'&/0'&F!R,/&'S<+,-&! :"T:! <=6<*',*&!R%*4! <=6S]! #5! $,)! 0)*%+,-! ,#*&##,<! +,#! 6&!
5,<<S)'03=+&3!%#!+=''&#*!BI(:!/0=#3'%&<J!
! !



!

! !``!

)4"5!%/&Z&

):7=G<I>:7&

84%<! 3%<<&'*,*%0#! /%'<*! 3%<+=<<&3! *4&! 6,<%+! *4&0'%&<! =#3&'-7%#$! ',3%0!
/'&>=&#+7!,#*&##,!,#3!40R!*4&<&!*4&0'%&<!5%$4*!6&!,))-%&3!*0!0)*%+,-!,#*&##,J!84%<!
#&+&<<%*,*&3!,!'&D%&R!*4&!5,*&'%,-!)'0)&'*7!0/!5&*,-!,*!0)*%+,-!/'&>=&#+%&<!,#3!R47!
5&*,-! +,#! +0#/%#&! *4&! &-&+*'05,$#&*%+! /%&-3<! 0#! *4&%'! <='/,+&J! 84&#F! R&! <,R! 40R!
5&*,--%+! #,#0),'*%+-&<! %#*&',+*! R%*4! ,! -%$4*! 67! <+,**&'%#$J! e&[*! R&! /0=#3! *4,*! *4&!
%#*&'/&'&#+&! 6&*R&&#! %#+%3&#*!R,D&! /%&-3<! ,#3! '&S',3%,*&3! U<+,**&'&3V!R,D&! /%&-3<!
'&<=-*<! %#! *4&! -%$4*S5,**&'! %#*&',+*%0#J! 84&#! R&! 3&D%<&3! ,#3! /,6'%+,*&3! *4'&&!
,#*&##,!,#3!<=6j&+*&3!*4&5!*0!&[)&'%5&#*,*%0#!*0!&D,-=,*&!*4&%'!&//%+%&#*!-0+,-!/%&-3!
&#4,#+&5&#*J!!

W0R&D&'F!*4&!%#*&',+*%0#!6&*R&&#!*4&!&-&+*'05,$#&*%+!R,D&!,#3!,!+0#3=+*0'!
%<!#0*!0#-7!,))-%&3!,*!0)*%+,-!/'&>=&#+%&<J!.+*=,--7F!)&0)-&!4,D&!6&&#!=<%#$!3&D%+&<!
*0! *',#<3=+&! )'0),$,*%#$! &-&+*'05,$#&*%+! R,D&<! %#*0! *4&! &-&+*'%+! <%$#,-<! 0'! D%+&!
D&'<,! ,*! ',3%0! /'&>=&#+%&<! /0'! 6'0,3+,<*%#$! 0'! +055=#%+,*%0#J! 84&<&! 3&D%+&<! ,'&!
+,--&3!,#*&##,<J!84&!*4&0'7!/0'!T2!,#*&##,<!%<!0/!-0#$!<*,#3%#$!,#3!+0#*%#=&<!*0!6&!
%5)'0D&3!=)0#J!84&!<=++&<<!0/!*4&!*4&0'7!4,<!5,3&!%*!)0<<%6-&!*0!*,;&!,3D,#*,$&!0/!
R&--S&<*,6-%<4&3! ,#*&##,! *4&0'7! ,#3! &[*&#3! *4%<! *4&0'7! *0! 0)*%+,-! ,#*&##,<J!!
.-*40=$4! *4&'&!'&5,%#!<&'%0=<!3%//&'&#+&! %#! *&'5<!0/!5,*&'%,-<!)'0)&'*%&<!,#3! *4&!
+4,#$&!0/!0)&',*%#$!/'&>=&#+%&<F!6=*!*4&'&!,'&!,-<0!<05&!<%5%-,'%*%&<!*4,*!R&!<40=-3!
&[)-0%*J! K%*4! *4%<! %#! 5%#3F! ,! '&D%&R! 0/! *4&! /=#3,5&#*,-<! 0/! *4&! *4&0'%&<!
=#3&')%##%#$!,#*&##,!4,<!'&D&,-&3!*4,*!<&D&',-!0/!*4&<&!6,<%+!+0#+&)*<!+,#!,-<0!6&!
,))-%&3!*0!0)*%+,-!,#*&##,<F!<=+4!,<!',3%,*%0#!),**&'#F!3%'&+*%D%*7F!,#*&##,!&//&+*%D&!
,)&'*='&F!,#*&##,!+%'+=%*!503&-F!,#3!<0!0#J!

e&[*F! R&! &[)-0'&3! *4&! 3%<*%#+*%D&! /&,*='&<! 0/! 0)*%+,-! ,#*&##,<! %#! '&+&%D%#$!
,#3! *',#<5%**%#$! 0)&',*%0#<J! Y#! '&+&%D%#$! 503&F! ,#! 0)*%+,-! ,#*&##,! +,)*='&<! ,!
)'0),$,*%#$! &-&+*'05,$#&*%+!R,D&! ,#3! /0+=<&<! *4&! &#&'$7!R%*4! <*'0#$! -0+,-! /%&-3<!
%#*0! ,! <=6SR,D&-&#$*4! '&$%0#! 6&70#3! *4&! 3%//',+*%0#! -%5%*! 0/! -%$4*J! Y#! *',#<5%**%#$!
503&F! ,#! 0)*%+,-! ,#*&##,! %#+'&,<&<! *4&! -0+,-! 3&#<%*7! 0/! <*,*&<! 0/! )40*0#<! ,#3!
&#4,#+&<!*4&!D,+==5!/%&-3J!.<!,!'&<=-*F!*4&!<)0#*,#&0=<!&5%<<%0#!',*&!0/!,#!&5%**&'!
)-,+&3!,*! *4&!4%$4! /%&-3! '&$%0#!0/! *4&!,#*&##,! %<! <%$#%/%+,#*-7!&#4,#+&3J!84&'&/0'&F!
-0+,-!/%&-3!&#4,#+&5&#*!0/!,#!0)*%+,-!,#*&##,!%<!,#!%5)0'*,#*!3&<%$#!),',5&*&'!/0'!
*4&!0)*%5=5!)&'/0'5,#+&!/0'!60*4!'&+&%D%#$!,#3!*',#<5%**%#$J!84&!+05)'&4&#<%D&!
3&<%$#!<*',*&$7!0/!&//%+%&#*!0)*%+,-!,#*&##,<!'&>=%'&3!3&'%D%#$!*4&0'&*%+,--7!*4&!/%&-3!
&#4,#+&5&#*! %#! *&'5<! 0/! *R0! /',5&R0';<H! *4&! +0=)-&3S503&! *4&0'7! ,#3! *4&!
,#*&##,! +%'+=%*! 503&-\! *4&<&! *R0! ,))'0,+4&<! +0#D&'$&3! *0! ,#! %3&#*%+,-! '&<=-*J!
:=++&<</=-!3&'%D,*%0#!0/!*4&!&>=,*%0#!/0'!/%&-3!&#4,#+&5&#*!3&50#<*',*&3!*4,*!*4&!



!

! !`c!

5,'+4%#$!0/!',3%,*%0#!,#3!,6<0')*%0#!>=,-%*7!/,+*0'<!,#3!*4&!<5,--!$,)!<),+%#$!R&'&!
+'%*%+,-!),',5&*&'<!!

!

!

0.123%&V-NI&H6;%:"+.6,&'(&'<+.6"$&"*+%**"&9%,.1*,-&"\!?%)0-&!,#*&##,!0#!$'0=#3!
)-,#&!/0'!5,*+4&3!>=,-%*7!/,+*0'<J!#\!@,*+4!,#*&##,!/0'!<=6S]!#5!$,)!<),+%#$J!6\!
.'+4S3%)0-&!,#*&##,!/0'!5,*+4&3!>=,-%*7!/,+*0'<!,#3!]!#5!$,)!<),+%#$J!

80! 3&50#<*',*&! &[)&'%5&#*,--7! *4&! &//%+%&#*! /%&-3! &#4,#+&5&#*! ! 0/! 0)*%+,-!
,#*&##,<F!*4'&&!3%//&'&#*!3&<%$#<!0/!0)*%+,-!,#*&##,<!R&'&!/,6'%+,*&3!,#3!,'&!<40R#!
%#!2%$J!`JOJ!20'!*4&!&[)&'%5&#*,-!D&'%/%+,*%0#!0/!/%&-3!&#4,#+&5&#*F!:"T:!&[)&'%5&#*<!
/'05! *4&<&! ,#*&##,! 3&<%$#<! R&'&! +05),'&3! ,/*&'! 6&%#$! <=6j&+*&3! *0! %3&#*%+,-!
+0#3%*%0#<F! <=+4! ,<! *4&! *,'$&*! 50-&+=-&F! *4&! +0,*%#$! 5&*403! /0'! 50-&+=-&<F! *4&!
5&,<='&5&#*!<&*!=)F!,#3! *4&!&#4,#+&5&#*!+,-+=-,*%0#J!84&!3%)0-&!,#*&##,!3&<%$#!
+,#!,+4%&D&! *4&!R!5,*+4%#$!+0#3%*%0#!67!0)*%5%Z%#$! *4&!<),+&'! *4%+;#&<<!6&*R&&#!
*4&!,#*&##,!,'',7!,#3!*4&!$'0=#3!)-,#&\!40R&D&'F!'&3=+%#$!*4&!$,)!<),+%#$!6&-0R!
ON!#5!%<!+4,--&#$%#$!R4&#!=<%#$!*7)%+,-!#,#0/,6'%+,*%0#!*&+4#%>=&<!<=+4!,<!&S6&,5!
-%*40$',)47! ,#3! /0+=<&3! %0#! 6&,5!5%--%#$J! Y#! +0#*',<*F! *4&! ),*+4! ,#*&##,! +,#! 6&!
&,<%-7! %5)-&5&#*&3! R%*4! &[*'&5&-7! <5,--! $,)<\! 40R&D&'F! *4&! )00'! ',3%,*%0#!
&//%+%&#+7! ,#3! *4&! 5%<5,*+4&3! R! /,+*0'<! 3&$',3&! *4&! ,#*&##,! )&'/0'5,#+&J! 84&!
,'+4S3%)0-&! ,#*&##,! 0//&'<! ,#! &//%+%&#*! R,7! *0! ,+4%&D&! <5,--! $,)! <),+%#$! ,#3! R!
5,*+4%#$! +0#3%*%0#! R%*40=*! ,#7! *',3&S0//<! %#! )&'/0'5,#+&J! :%#+&! *4&! +'%*%+,-!
3%5&#<%0#<! 0/! ,'+4S3%)0-&! ,#*&##,<! +,#! 6&! )'&+%<&-7! +0#*'0--&3! R%*4! <=6S#5!
,++=',+7F! /,6'%+,*%0#!0/! *4&!,'+4S3%)0-&!,#*&##,! %<!)0<<%6-&F!R%*4!60*4!,! <5,--! $,)!
U<=6S]! #5V! ,#3!R! 5,*+4%#$! +0#3%*%0#J! .<! ,! '&<=-*F! *4&! :"T:! &#4,#+&5&#*! /,+*0'!
/'05!*4&!,'+4S3%)0-&!,#*&##,!%<!*R0!0'3&'<!0/!5,$#%*=3&!<*'0#$&'!+05),'&3!*0!*4&!
0*4&'!*R0!,#*&##,!3&<%$#<J!:%#+&!*4&!$,)!<),+%#$!%<!*4&!50<*!+'%*%+,-!3%5&#<%0#!/0'!
*4&!&#4,#+&5&#*F!%*!+,#!6&!3&/%#&3!67!3&&)!E_!<),+&'!-%*40$',)47F!,#3!R,/&'S<+,-&!
:"T:! <=6<*',*&! R%*4! <=6S]! #5! $,)! 0)*%+,-! ,#*&##,<! +,#! 6&! 5,<<S)'03=+&3! %#!
+=''&#*!BI(:!/0=#3'%&<J!



!

! !cN!

!

0.123%&V-NV&)':<"3.,'*&'(&:%",23%9&HMRH&,.1*"$,&"*9&6"$62$"+%9&

%*;"*6%:%*+&("6+'3,&(3':&9.<'$%&"*+%**"\&<"+6;&"*+%**"\&"*9&"36;@9.<'$%&

"*+%**"-&"\!:"T:!<%$#,-<!5&,<='&3!/'05!3%//&'&#*!0)*%+,-!,#*&##,!3&<%$#<J!:"T:!
<)&+*',!/'05!3%)0-&!,#*&##,!,'',7!,#3!),*+4!,#*&##,!,'',7!R&'&!5=-*%)-%&3!67!ON!*0!
5,;&!%*!50'&!D%<%6-&J!#\!B,-+=-,*&3!:"T:!&#4,#+&5&#*!/,+*0'<J!!.D&',$&!
&#4,#+&5&#*!/,+*0'<!R&'&!+,-+=-,*&3!,<<=5%#$!50#0-,7&'!+0,*%#$!0/!G@"!50-&+=-&<!
0#!&#*%'&!,#*&##,!<='/,+&J!W0*<)0*!&#4,#+&5&#*!/,+*0'<!R&'&!+,-+=-,*&3!/'05!
50-&+=-&<!+0,*&3!0#!*4&!<%3&R,--<!0/!,#*&##,!$,)J!

84&!-,<*!/&R!7&,'<!4,<!<&&#!*4&!)=6-%+,*%0#!0/!5,#7!,'*%+-&<!0#!*4&!<=6j&+*!0/!
0)*%+,-! ,#*&##,J! .-*40=$4! *4&<&! <*=3%&<! 4,D&! ,+4%&D&3! <%$#%/%+,#*! $,%#<! %#!
6'0,3&#%#$! *4&! =#3&'<*,#3%#$! 0/! 0)*%+,-! ,#*&##,<! ,#3! *4&! ',#$&! 0/! )0<<%6-&!
,))-%+,*%0#<F!3&<%$#%#$!&//%+%&#*!0)*%+,-!,#*&##,<!R%*4!&[*'&5&-7!<5,--!$,)!<),+%#$<!
,#3! -,'$&! ,'&,! /,6'%+,*%0#! +,),6%-%*%&<! 4,<! '&5,%#&3! ,! +4,--&#$&F! *4&'&67! -%5%*%#$!
*4&%'!)',+*%+,-!,))-%+,*%0#J!84&!'&<&,'+4!)'&<&#*&3!4&'&%#!4,<!<=++&<</=--7!0=*-%#&3!
,!<*',*&$7!*4,*!+0#>=&'<!*4&!)'&D%0=<!%<<=&<!*4,*!-%5%*&3!*4&!R%3&<)'&,3!,))-%+,*%0#!
0/!0)*%+,-!,#*&##,J!.-*40=$4!%<<=&<!<*%--!'&5,%#!*0!6&!'&<0-D&3F!<=+4!,<! ! %5)&3,#+&!
5%<5,*+4%#$!6&*R&&#! *4&! ,#*&##,! ,#3! *4&! *,'$&*! ,#,-7*&! 0'! *4&! >=,#*=5!&5%**&'!
<0='+&!U,*05!0'!50-&+=-&VF!R&!,'&!+0#D%#+&3!*4,*!*4&<&!%<<=&<!R%--!6&!<0-D&3!%#!*4&!
#&,'! *&'5!,<! *4&! /%&-3! +0#*%#=&<! *0!,**',+*!6'%$4*! '&<&,'+4&'<F! ,#3! *4&!&[)&+*,*%0#!
*4,*!#&R!3&D&-0)5&#*<!%#!*4%<!/%&-3!,'&!&5%#&#*!%<!,!'&,-%<*%+!&[)&+*,*%0#J!
! !



!

! !cO!

/%(%/%*)%+&

kOl! !"J!WJ!:7#$&F!m.!<=$$&<*&3!5&*403!/0'!&[*&#3%#$!5%+'0<+0)%+!'&<0-=*%0#!%#*0!*4&!!!
=-*',S5%+'0<+0)%+!'&$%0#JFn!?L<9K%[3\#N[F!D0-J!fF!#0J!d]F!))J!d]fAdfMF!.=$J!OcM`J!

kMl! !9J!K&<<&-F!m:='/,+&S&#4,#+&3!0)*%+,-!5%+'0<+0)7Fn!][3^Y![3DK=[3H&[3_F!D0-J!MF!#0J!cF!
))J!O]d`AO]aOF!:&)J!Oc`]J!

kdl! !EJ!BJ!2%<+4&'!,#3!?J!KJ!@04-F!m(6<&'D,*%0#!0/!:%#$-&S@,'*%+-&!@-,<50#<!67!e&,'S
2%&-3!()*%+,-!I%+'0<+0)7Fn!?L`%[3G'F[3P'!![F!D0-J!fMF!#0J!aF!))J!a]`AafOF!9,#J!Oc`cJ!

kal! !8J!h,-;6'&##&'F!IJ!T,5<*&%#F!9J!I-7#&;F!,#3!_J!:,#30$43,'F!m.!<%#$-&!$0-3!
),'*%+-&!,<!,!)'06&!/0'!,)&'*='&-&<<!<+,##%#$!#&,'S/%&-3!0)*%+,-!5%+'0<+0)7Fn!
]KX"$#93K-3\<="K%=KY`F!D0-J!MNMF!#0J!OF!))J!bMAbfF!MNNOJ!

k]l! !1J!e0D0*#7!,#3!:J!9J!:*',#%+;F!me&,'S2%&-3!()*%+,-!I%+'0<+0)7!,#3!:)&+*'0<+0)7!
R%*4!@0%#*&3!@'06&<wFn!H$$X#93G'F<'a3K-3?L`%<=#93VL'&<%!"`F!D0-J!]bF!#0J!OF!))J!
dNdAddOF!MNNfJ!

kfl! !1J!(J!W0+;&'F!?J!TJ!:0;0-0//F!_J!?,#&=F!.J!:Z0;&F!,#3!.J!9,D,#F!m2'&>=&#+7!I%[%#$!
%#!*4&!Y#/','&3!,#3!2,'SY#/','&3!=<%#$!,!I&*,-S80SI&*,-!@0%#*!B0#*,+*!?%03&Fn!
HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!OMF!#0J!OMF!))J!aNOAaNMF!9=#J!Ocf`J!

kbl! !GJ!8R=!,#3!:J!"J!:+4R,'ZF!m@'0)&'*%&<!0/!%#/','&3!+,*SR4%<;&'!,#*&##,<!#&,'!
ONJf!}Fn!HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!MfF!#0J!OMF!))J!fbMAfb]F!9=#J!Ocb]J!

k`l! !8JS1J!WR,#$!,#3!:J!"J!:+4R,'ZF!m.#!,#*&##,S+0=)-&3!)40*0D0-*,%+!3&*&+*0'Fn!
HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!dOF!#0J!MF!))J!ONOAONaF!9=-J!OcbbJ!

kcl! !:J!"J!:+4R,'Z!,#3!GJ!8J!E-'%+4F!m.#*&##,S+0=)-&3!%#/','&3!3&*&+*0'<Fn!]KX"$#93K-3
HYY9<'J3?L`%<=%F!D0-J!a`F!#0J!]F!))J!O`bNAO`bdF!I,7!OcbbJ!

kONl! !:J!K,#$F!m.#*&##,!)'0)&'*%&<!,#3!0)&',*%0#!0/!5&*,-S6,''%&'S5&*,-!3&D%+&<!
%#!*4&!%#/','&3!,#3!D%<%6-&!'&$%0#<Fn!HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!M`F!#0J!fF!))J!
dNdAdN]F!I,'J!OcbfJ!

kOOl! !@J!I�4-<+4-&$&-F!WJS9J!"%<-&'F!(J!9J!2J!I,'*%#F!GJ!W&+4*F!,#3!?J!KJ!@04-F!
mT&<0#,#*!()*%+,-!.#*&##,<Fn!D=<'$='F!D0-J!dN`F!#0J!]bM`F!))J!OfNbAOfNcF!9=#J!
MNN]J!

kOMl! !1J!8,#$F!:J!"J!h0+,6,<F!:J!1,*%/F!.J!hJ!(;7,7F!?JS:J!17SC,$#0#F!hJ!BJ!:,',<R,*F!
,#3!?J!.J!GJ!I%--&'F!me,#05&*'&S<+,-&!$&'5,#%=5!)40*03&*&+*0'!&#4,#+&3!67!,!
#&,'S%#/','&3!3%)0-&!,#*&##,Fn!Z#!3?LK!K$F!D0-J!MF!#0J!aF!))J!MMfAMMcF!.)'J!MNN`J!

kOdl! !@J!C4&#=+4&F!:J!B4&'=;=-,))=',*4F!8J!WJ!8,5%#%,=F!eJ!2J!D,#!W=-<*F!,#3!TJ!
g=%3,#*F!m:)&+*'0<+0)%+!I03&!I,))%#$!0/!T&<0#,#*!@-,<50#!e,#0,#*&##,<Fn!
?L`%[3G'F[3P'!![F!D0-J!ONOF!#0J!OOF!)J!OOf`N]F!:&)J!MNN`J!

kOal! !IJ!:+4#&--F!.J!C,'+�,S"*[,''%F!.J!9J!W=6&'F!hJ!B'0Z%&'F!9J!.%Z)='=,F!,#3!TJ!
W%--&#6',#3F!mB0#*'0--%#$!*4&!#&,'S/%&-3!0<+%--,*%0#<!0/!-0,3&3!)-,<50#%+!
#,#0,#*&##,<Fn!Z#!X"'3?LK!K$<=%F!D0-J!dF!#0J!]F!))J!M`bAMcOF!MNNcJ!

kO]l! !8J!WJ!8,5%#%,=F!TJ!9J!I0&'-,#3F!2J!GJ!:&$&'%#;F!1J!h=%)&'<F!,#3!eJ!2J!D,#!W=-<*F!
m�ta!T&<0#,#+&!0/!,#!()*%+,-!I0#0)0-&!.#*&##,!@'06&3!67!:%#$-&!I0-&+=-&!
2-=0'&<+&#+&Fn!Z#$K3P'!![F!D0-J!bF!#0J!OF!))J!M`AddF!9,#J!MNNbJ!



!

! !cM!

kOfl! !8J!WJ!8,5%#%,=F!2J!?J!:*&/,#%F!2J!GJ!:&$&'%#;F!,#3!eJ!2J!D,#!W=-<*F!m()*%+,-!
,#*&##,<!3%'&+*!<%#$-&S50-&+=-&!&5%<<%0#Fn!Z#!X"'3?LK!K$<=%F!D0-J!MF!#0J!aF!))J!
MdaAMdbF!MNN`J!

kObl! !TJ!"<*&6,#F!8J!_J!8&)&'%;F!,#3!9J!9J!C'&//&*F!m()*%+,-!@,*+4!.#*&##,<!/0'!:%#$-&!
@40*0#!"5%<<%0#!E<%#$!:='/,+&!@-,<50#!T&<0#,#+&<Fn!?L`%[3G'F[3P'!![F!D0-J!ONaF!
#0J!MF!)J!NMf`NMF!9,#J!MNONJ!

kO`l! !9J!1%F!.J!:,-,#3'%#0F!,#3!eJ!"#$4&*,F!m:4,)%#$!-%$4*!6&,5<!%#!*4&!#,#05&*&'!
<+,-&H!.!L,$%SE3,!#,#0,#*&##,!%#!*4&!0)*%+,-!305,%#Fn!?L`%[3G'F[3_F!D0-J!bfF!#0J!MaF!
)J!Ma]aNdF!?&+J!MNNbJ!

kOcl! !.J!CJ!B='*0F!CJ!_0-)&F!8J!WJ!8,5%#%,=F!IJ!@J!h'&=Z&'F!TJ!g=%3,#*F!,#3!eJ!2J!D,#!
W=-<*F!mE#%3%'&+*%0#,-!"5%<<%0#!0/!,!g=,#*=5!?0*!B0=)-&3!*0!,!e,#0,#*&##,Fn!
D=<'$='F!D0-J!dMcF!#0J!]ccaF!))J!cdNAcddF!.=$J!MNONJ!

kMNl! !8J!h0<,;0F!LJ!h,307,F!,#3!WJ!2J!W0/5,##F!m?%'&+*%0#,-!+0#*'0-!0/!-%$4*!67!,!
#,#0S0)*%+,-!L,$%AE3,!,#*&##,Fn!Z#!X"'3?LK!K$<=%F!D0-J!aF!#0J!]F!))J!dOMAdO]F!
MNONJ!

kMOl! !1J!B,0F!9JS:J!@,';F!@J!2,#F!GJ!B-&5&#<F!,#3!IJ!1J!G'0#$&'<5,F!mT&<0#,#*!
C&'5,#%=5!e,#0,#*&##,!@40*03&*&+*0'<Fn!Z#$K3P'!![F!D0-J!ONF!#0J!aF!))J!OMMcA
OMddF!.)'J!MNONJ!

kMMl! !"J!B=6=;+=F!"J!.J!h0'*F!hJ!GJ!B'0Z%&'F!,#3!2J!B,),<<0F!m@-,<50#%+!-,<&'!
,#*&##,Fn!HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!`cF!#0J!cF!))J!NcdOMN!ANcdOMNAdF!.=$J!
MNNfJ!

kMdl! !IJ!"$$-&<*0#F!.J!1,;4,#%F!1J!i4,#$F!"J!L,6-0#0D%*+4F!,#3!IJ!BJ!K=F!m()*%+,-!
,#*&##,!6,<&3!#,#01"?Fn!%#!bcdd3;)))3?LK!K$<=%3VK$-'"'$='3e?>^fF!MNOOF!))J!
Obb!AOb`J!

kMal! !hJ!9J!T=<<&--F!8JS1J!1%=F!:J!B=%F!,#3!"J!1J!W=F!m1,'$&!<)0#*,#&0=<!&5%<<%0#!
&#4,#+&5&#*!%#!)-,<50#%+!#,#0+,D%*%&<Fn!Z#!X"'3?LK!K$<=%F!D0-J!fF!#0J!bF!))J!
a]cAafMF!MNOMJ!

kM]l! !IJ!@J!G=<<0#F!GJ!T0--7F!GJ!:*0=*F!eJ!G0#03F!,#3!:J!G%3,=-*F!m.++&-&',*&3!<%#$-&!
)40*0#!&5%<<%0#!/'05!37&!50-&+=-&S3'%D&#!#,#0,#*&##,<!,<<&56-&3!0#!?e.Fn!
Z#!X"'3VK&&X$<=#!<K$%F!D0-J!dF!)J!cfMF!9=-J!MNOMJ!

kMfl! !KJ!.J!B4,--&#&'F!BJ!@&#$F!.J!_J!Y*,$%F!?J!h,'#<F!KJ!@&#$F!LJ!@&#$F!�J!L,#$F!�J!i4=F!
eJ!9J!C0;&5&%j&'F!LJS8J!W<%,F!CJ!9=F!TJ!"J!T0**5,7&'F!IJ!.J!:&%$-&'F!,#3!"J!BJ!C,$&F!
mW&,*S,<<%<*&3!5,$#&*%+!'&+0'3%#$!67!,!#&,'S/%&-3!*',#<3=+&'!R%*4!&//%+%&#*!
0)*%+,-!&#&'$7!*',#</&'Fn!Z#!3?LK!K$F!D0-J!dF!#0J!aF!))J!MMNAMMaF!.)'J!MNNcJ!

kMbl! !"J!9J!:�#+4&ZF!1J!e0D0*#7F!,#3!�J!:J!�%&F!me&,'S2%&-3!2-=0'&<+&#+&!I%+'0<+0)7!
G,<&3!0#!8R0S@40*0#!"[+%*,*%0#!R%*4!I&*,-!8%)<Fn!?L`%[3G'F[3P'!![F!D0-J!`MF!#0J!MNF!
))J!aNOaAaNObF!I,7!OcccJ!

kM`l! !WJ!CJ!2'&7F!:J!K%**F!hJ!2&-3&'&'F!,#3!TJ!C=+;&#6&'$&'F!mW%$4ST&<0-=*%0#!
Y5,$%#$!0/!:%#$-&!2-=0'&<+&#*!I0-&+=-&<!R%*4!*4&!()*%+,-!e&,'S2%&-3!0/!,!I&*,-!
8%)Fn!?L`%[3G'F[3P'!![F!D0-J!cdF!#0J!MNF!)J!MNN`NOF!e0DJ!MNNaJ!

kMcl! !9J!IJ!C&'*0#F!1J!.J!K,3&F!CJ!.J!1&<<,'3F!iJ!I,F!,#3!:J!TJ!g=,;&F!m8%)S"#4,#+&3!
2-=0'&<+&#+&!I%+'0<+0)7!,*!ON!e,#05&*&'!T&<0-=*%0#Fn!?L`%[3G'F[3P'!![F!D0-J!cdF!
#0J!O`F!)J!O`N`NOF!(+*J!MNNaJ!



!

! !cd!

kdNl! !9J!eJ!.#;&'F!KJ!@J!W,--F!(J!17,#3'&<F!eJ!BJ!:4,4F!9J!i4,0F!,#3!TJ!@J!_J!?=7#&F!
mG%0<&#<%#$!R%*4!)-,<50#%+!#,#0<&#<0'<Fn!Z#!X"'3\#!'"<#9%F!D0-J!bF!#0J!fF!))J!
aaMAa]dF!MNN`J!

kdOl! !eJ!1%=F!IJ!1J!8,#$F!IJ!W&#*<+4&-F!WJ!C%&<<&#F!,#3!.J!@J!.-%D%<,*0<F!
me,#0,#*&##,S&#4,#+&3!$,<!<&#<%#$!%#!,!<%#$-&!*,%-0'&3!#,#0/0+=<Fn!Z#!X"'3
\#!'"<#9%F!D0-J!ONF!#0J!`F!))J!fdOAfdfF!MNOOJ!

kdMl! !?J!@J!2'055F!.J!:=#3,',5='*47F!.J!h%#;4,6R,-,F!@J!9J!:+4=+;F!CJ!:J!h%#0F!,#3!
KJ!"J!I0&'#&'F!m"[)-0'%#$!*4&!+4&5%+,-!&#4,#+&5&#*!/0'!<='/,+&S&#4,#+&3!
T,5,#!<+,**&'%#$!R%*4!.=!60R*%&!#,#0,#*&##,<Fn!gL'3]KX"$#93K-3VL'&<=#93
?L`%<=%F!D0-J!OMaF!#0J!fF!))J!NfOONOANfOONOAaF!2&6J!MNNfJ!

kddl! !@J!GJ!904#<0#!,#3!TJ!KJ!B4'%<*7F!m()*%+,-!B0#<*,#*<!0/!*4&!e06-&!I&*,-<Fn!?L`%[3
G'F[3_F!D0-J!fF!#0J!OMF!))J!adbNAadbcF!?&+J!OcbMJ!

kdal! !KJ!1J!G,'#&<F!.J!?&'&=[F!,#3!8J!KJ!"66&<&#F!m:='/,+&!)-,<50#!<=6R,D&-&#$*4!
0)*%+<Fn!Z#!X"'F!D0-J!aMaF!#0J!fc]NF!))J!`MaA`dNF!.=$J!MNNdJ!

kd]l! !8J!:�#3&'$,,'3!,#3!:J!YJ!G0Z4&D0-#7%F!m:*'%)!,#3!$,)!)-,<50#!)0-,'%*0#!
0)*%+,-!'&<0#,*0'<Fn!YL`%<=#3%!#!X%3%K9<J<3e8fF!D0-J!Ma]F!#0J!OF!))J!cAOcF!MNN`J!

kdfl! !9J!.J!?%0##&F!1J!.J!:R&,*-0+;F!WJ!.J!.*R,*&'F!,#3!.J!@0-5,#F!m@-,#,'!5&*,-!
)-,<50#!R,D&$=%3&<H!/'&>=&#+7S3&)&#3&#*!3%<)&'<%0#F!)'0),$,*%0#F!-0+,-%Z,*%0#F!
,#3!-0<<!6&70#3!*4&!/'&&!&-&+*'0#!503&-Fn!?L`%[3G'F[3_F!D0-J!bMF!#0J!bF!)J!Nb]aN]F!
.=$J!MNN]J!

kdbl! !9J!.J!?%0##&F!1J!.J!:R&,*-0+;F!WJ!.J!.*R,*&'F!,#3!.J!@0-5,#F!m@-,<50#!<-0*!
R,D&$=%3&<H!80R,'3<!+4%)S<+,-&!)'0),$,*%0#!R%*4!<=6R,D&-&#$*4S<+,-&!
-0+,-%Z,*%0#Fn!?L`%[3G'F[3_F!D0-J!bdF!#0J!dF!)J!Nd]aNbF!9,#J!MNNfJ!

kd`l! !1J!e0D0*#7!,#3!GJ!W&+4*F!?"<$=<Y9'%3K-3Z#$Kh^Y!<=%J!B,56'%3$&!E#%D&'<%*7!
@'&<<F!MNNfJ!

kdcl! !WJ!BJ!_J!?J!W=-<*F!P<NL!3%=#!!'"<$Ni38`3%&#993Y#"!<=9'%J!B0='%&'!?0D&'!
@=6-%+,*%0#<F!Oc]bJ!

kaNl! !!"#$%&''%'%(#)"#*"#+,-'.'/,0S!"#$%&'()*+,-+.-+/(01*+2%3+,-+4-+526(7*+
m@-,<50#%+!e,#0,#*&##,<H!2=#3,5&#*,-<!,#3!84&%'!E<&!%#!B0#*'0--%#$!*4&!
T,3%,*%D&!@'0)&'*%&<!0/!e,#0&5%**&'<Fn!VL'&[3G'F[F!D0-J!OOOF!#0J!fF!))J!d```AdcOMF!
9=#J!MNOOJ!

kaOl! !:J!:%-D&'F!\<="Ka#F'3H$!'$$#3gL'K"`3#$J37'%<N$J!Y"8F!OcacJ!
kaMl! !BJ!.J!G,-,#%<F!H$!'$$#3gL'K"`i3H$#9`%<%3#$J37'%<N$:3j"J3)J<!<K$F!d'3!&3J!K%-&7S

Y#*&'<+%&#+&F!MNN]J!
kadl! !KJ!1J!:*=*Z5,#!,#3!CJ!.J!84%&-&F!H$!'$$#3gL'K"`3#$J37'%<N$:3b$J3)J<!<K$F!M#3!

&3J!K%-&7F!OccbJ!
kaal! !:J!T,50F!9J!TJ!K4%##&'7F!,#3!8J!_J!?=Z&'F!@<'9J%3#$J3k#F'%3<$3VK&&X$<=#!<K$3

)9'=!"K$<=%F!d'3!&3J!904#!K%-&7!�!:0#<F!Y#+JF!OccaJ!
ka]l! !WJ!W,=<F!k#F'%3#$J3-<'9J%3<$3KY!K'9'=!"K$<=%J!"#$-&R003!B-%//<!!e9H!@'&#*%+&S

W,--F!Oc`aJ!
kafl! !TJ!"J!W,5,5F!.J!h,',-%<F!9J!?J!90,##0)0=-0<F!,#3!IJ!:0-j,++,'0#%+,+=*&F!

mB0=)-&3S503&!*4&0'7!/0'!$&#&',-!/'&&S<),+&!'&<0#,#*!<+,**&'%#$!0/!R,D&<Fn!
?L`%[3G'F[3HF!D0-J!b]F!#0J!]F!)J!N]d`NOF!I,7!MNNbJ!



!

! !ca!

kabl! !2J!K,#$!,#3!LJ!TJ!:4&#F!mC&#&',-!@'0)&'*%&<!0/!10+,-!@-,<50#<!%#!I&*,-!
e,#0<*'=+*='&<Fn!?L`%[3G'F[3P'!![F!D0-J!cbF!#0J!MNF!)J!MNf`NfF!e0DJ!MNNfJ!

ka`l! !"J!@='+&--F!m:)0#*,#&0=<!&5%<<%0#!)'06,6%-%*%&<!,*!',3%0!/'&>=&#+%&<Fn!%#!
?L`%<=#93G'F<'aF!OcafF!D0-J!fcF!)J!f`OJ!

kacl! !@J!C07F!9J!IJ!T,%50#3F!IJ!C'0<<F!,#3!:J!W,'0+4&F!m(6<&'D,*%0#!0/!B,D%*7S
"#4,#+&3!:%#$-&S.*05!:)0#*,#&0=<!"5%<<%0#Fn!?L`%[3G'F[3P'!![F!D0-J!]NF!#0J!MaF!))J!
OcNdAOcNfF!9=#J!Oc`dJ!

k]Nl! !iJ!i4,#$F!1J!L,#$F!_J!1%=F!8J!W0#$F!hJ!_,4,-,F!,#3!.J!:+4&'&'F!m_%<%6-&!
<=65%+'0#!5%+'03%<;!-,<&'<Fn!HYY9<'J3?L`%<=%3P'!!'"%F!D0-J!cNF!#0J!OOF!)J!OOOOOcF!
MNNbJ!

k]Ol! !(J!@,%#*&'F!TJ!hJ!1&&F!.J!:+4&'&'F!.J!L,'%DF!9J!?J!(qG'%&#F!@J!?J!?,);=<F!,#3!YJ!h%5F!
m8R0S?%5&#<%0#,-!@40*0#%+!G,#3SC,)!?&/&+*!I03&!1,<&'Fn!D=<'$='F!D0-J!M`aF!#0J!
]aMOF!))J!O`Oc!AO`MOF!9=#J!OcccJ!

k]Ml! !hJ!e0Z,;%F!:J!h%*,F!,#3!8J!G,6,F!mT005!*&5)&',*='&!+0#*%#=0=<!R,D&!
0)&',*%0#!,#3!+0#*'0--&3!<)0#*,#&0=<!&5%<<%0#!%#!=-*',<5,--!)40*0#%+!+'7<*,-!
#,#0-,<&'Fn!^Y![3)1Y"'%%F!D0-J!O]F!#0J!OMF!))J!b]NfAb]OaF!9=#J!MNNbJ!

k]dl! !1J!e0D0*#7F!m"//&+*%D&!K,D&-&#$*4!:+,-%#$!/0'!()*%+,-!.#*&##,<Fn!?L`%[3G'F[3
P'!![F!D0-J!c`F!#0J!MfF!)J!Mff`NMF!9=#J!MNNbJ!

k]al! !KJ!i4,#$F!WJ!2%<+4&'F!8J!:+45%3F!TJ!i&#06%F!,#3!(J!9J!2J!I,'*%#F!mI03&S
:&-&+*%D&!:='/,+&S"#4,#+&3!T,5,#!:)&+*'0<+0)7!E<%#$!e,#0/,6'%+,*&3!
@-,<50#%+!?%)0-&!.#*&##,<Fn!gL'3]KX"$#93K-3?L`%<=#93VL'&<%!"`3VF!D0-J!OOdF!#0J!ddF!
))J!OafbMAOafb]F!MNNcJ!

k]]l! !.J!.-�!,#3!eJ!"#$4&*,F!mY#)=*!Y5)&3,#+&F!e,#0+%'+=%*!10,3%#$F!,#3!T,3%,*%0#!
8=#%#$!0/!()*%+,-!e,#0,#*&##,<Fn!?L`%[3G'F[3P'!![F!D0-J!ONOF!#0J!aF!)J!NadcNOF!9=-J!
MNN`J!

k]fl! !.J!.-=!,#3!eJ!"#$4&*,F!m8=#%#$!*4&!<+,**&'%#$!'&<)0#<&!0/!0)*%+,-!
#,#0,#*&##,<!R%*4!#,#0+%'+=%*!-0,3<Fn!Z#!3?LK!K$F!D0-J!MF!#0J!]F!))J!dNbAdONF!
I,7!MNN`J!

k]bl! !@J!9J!:+4=+;F!?J!@J!2'055F!.J!:=#3,',5='*47F!CJ!:J!h%#0F!,#3!KJ!"J!I0&'#&'F!
mY5)'0D%#$!*4&!I%<5,*+4!6&*R&&#!1%$4*!,#3!e,#0<+,-&!(6j&+*<!R%*4!C0-3!
G0R*%&!e,#0,#*&##,<Fn!?L`%[3G'F[3P'!![F!D0-J!caF!#0J!OF!)J!NObaNMF!9,#J!MNN]J!

k]`l! !?JShJ!1%5F!hJS:J!9&0#F!WJ!IJ!h%5F!9JSIJ!e,5F!,#3!LJ!?J!:=4F!me,#0$,)S
&#$%#&&',6-&!T,5,#S,+*%D&!#,#03=566&--<!/0'!<%#$-&S50-&+=-&!3&*&+*%0#Fn!Z#!3
\#!'"F!D0-J!cF!#0J!OF!))J!fNAfbF!9,#J!MNONJ!

k]cl! !KJ!i4=F!IJ!CJ!G,#,&&F!?J!K,#$F!LJ!B4=F!,#3!hJ!GJ!B'0Z%&'F!m1%*40$',)4%+,--7!
2,6'%+,*&3!()*%+,-!.#*&##,<!R%*4!C,)<!K&--!G&-0R!ON!#5Fn!D&#99F!D0-J!bF!#0J!OdF!
))J!ObfOAObffF!MNOOJ!

kfNl! !.J!.45&3!,#3!TJ!C0'30#F!m:%#$-&!I0-&+=-&!?%'&+*%D%*7!"#4,#+&3!T,5,#!
:+,**&'%#$!=<%#$!e,#0,#*&##,<Fn!Z#$K3P'!![F!D0-J!OMF!#0J!]F!))J!MfM]AMfdNF!I,7!
MNOMJ!

kfOl! !?J!K,#$F!KJ!i4=F!LJ!B4=F!,#3!hJ!GJ!B'0Z%&'F!mW%$4!?%'&+*%D%*7!()*%+,-!.#*&##,!
:=6<*',*&<!/0'!:='/,+&!"#4,#+&3!T,5,#!:+,**&'%#$Fn!HJF#$='J3\#!'"<#9%F!D0-J!MaF!
#0J!dMF!))J!adbfAad`NF!MNOMJ!



!

! !c]!

kfMl! !?JSWJ!hR0#!,#3!?J!IJ!@0Z,'F!m()*%5,-!B4,',+*&'%<*%+<!0/!,#!.'6%*','7!T&+&%D&!
.#*&##,Fn!H$!'$$#%3#$J3?"KY#N#!<K$:3;)))3g"#$%#=!<K$%3K$F!D0-J!]bF!#0J!OMF!))J!
dbMNAdbMbF!?&+J!MNNcJ!

kfdl! !TJ!"J!B0--%#F!m1%5%*,*%0#<!0/!*4&!84&D&#%#!,#3!e0'*0#!&>=%D,-&#*!+%'+=%*<!/0'!,!
'&+&%D%#$!,#*&##,Fn!H$!'$$#%3#$J3?"KY#N#!<K$3\#N#2<$':3;)))F!D0-J!a]F!#0J!MF!))J!
OOcA!OMaF!.)'J!MNNdJ!

kfal! !.J!.-=!,#3!:J!I,<-0D<;%F!m@0R&'!T&-,*%0#<!,#3!,!B0#<%<*&#*!.#,-7*%+,-!I03&-!
/0'!T&+&%D%#$!K%'&!.#*&##,<Fn!H$!'$$#%3#$J3?"KY#N#!<K$:3;)))3g"#$%#=!<K$%3K$F!
D0-J!]`F!#0J!]F!))J!OadfAOaa`F!I,7!MNONJ!

kf]l! !LJ!B4=F!IJ!CJ!G,#,&&F!,#3!hJ!GJ!B'0Z%&'F!m?0=6-&ST&<0#,#+&!@-,<50#!
:=6<*',*&<!/0'!:='/,+&S"#4,#+&3!T,5,#!:+,**&'%#$!R%*4!"#4,#+&5&#*!,*!
"[+%*,*%0#!,#3!:*0;&<!2'&>=&#+%&<Fn!HVD3Z#$KF!D0-J!aF!#0J!]F!))J!M`NaAM`ONF!I,7!
MNONJ!

kffl! !8J!:J!D,#!i,#*&#F!IJ!9J!10)&ZSG0<>=&F!,#3!IJ!2J!C,'+%,S@,',j0F!mY5,$%#$!
Y#3%D%3=,-!@'0*&%#<!,#3!e,#0305,%#<!0#!Y#*,+*!B&--!I&56',#&<!R%*4!,!@'06&S
G,<&3!()*%+,-!.#*&##,Fn!D&#99F!D0-J!fF!#0J!MF!))J!MbNAMb]F!MNONJ!

kfbl! !"J!hJ!1,=F!.J!1,;4,#%F!TJ!:J!8=+;&'F!,#3!IJ!BJ!K=F!m"#4,#+&3!503=-,*%0#!
6,#3R%3*4!0/!#,#0+,D%*7!-%$4*!&5%**%#$!3&D%+&<Fn!^Y![3)1Y"'%%F!D0-J!ObF!#0J!ONF!))J!
bbcNAbbccF!I,7!MNNcJ!

kf`l! !.J!h%#;4,6R,-,F!iJ!L=F!:J!2,#F!LJ!.D-,<&D%+4F!hJ!I=--&#F!,#3!I0&'#&'KJ!"JF!
m1,'$&!<%#$-&S50-&+=-&!/-=0'&<+&#+&!&#4,#+&5&#*<!)'03=+&3!67!,!60R*%&!
#,#0,#*&##,Fn!Z#!3?LK!K$F!D0-J!dF!#0J!OOF!))J!f]aAf]bF!e0DJ!MNNcJ!

kfcl! !1J!e0D0*#7!,#3!eJ!D,#!W=-<*F!m.#*&##,<!/0'!-%$4*Fn!Z#!X"'3?LK!K$<=%F!D0-J!]F!#0J!
MF!))J!`dAcNF!MNOOJ!

kbNl! !8J!9J!:&0;F!.J!9,5<4%3%F!.J!1,;4,#%F!hJ!L=F!WJ!B400F!(J!I%--&'F!"J!L,6-0#0D%*+4F!
,#3!IJ!BJ!K=F!mB4,',+*&'%Z,*%0#!0/!"[*&#3&3!K%3*4!()*%+,-!?%)0-&!.#*&##,<Fn!%#!
VK$-'"'$='3K$3P#%'"%3#$J3)9'=!"Kh^Y!<=%F!MNONF!)J!B2YaJ!

kbOl! !hJ!T,7F!IJ!?J!I,<0#F!BJ!L,#$F!iJ!1%F!,#3!TJ!?J!C'06&'F!m:%#$-&S50-&+=-&!<%$#,-!
&#4,#+&5&#*!=<%#$!,!4%$4S%5)&3,#+&!$'0=#3!)-,#&!<=6<*',*&Fn!HYY9[3?L`%[3P'!![F!
D0-J!`]F!#0J!MdF!)J!]]MNF!MNNaJ!

kbMl! !gJ!I%#F!LJ!@,#$F!?J!9J!B0--%#<F!eJ!.J!h=;-&DF!hJ!C0**<&-%$F!?J!KJ!:*&=&'5,#F!,#3!TJ!
C0'30#F!m:=6<*',*&S6,<&3!)-,*/0'5!/0'!600<*%#$!*4&!<='/,+&S&#4,#+&3!T,5,#!0/!
)-,<50#%+!#,#0),'*%+-&<Fn!^Y![3)1Y"'%%F!D0-J!OcF!#0J!MF!))J!Ofa`AOf]]F!9,#J!MNOOJ!

kbdl! !10$&&<R,',#!_9F!eJ!@J!h06,7,<4%F!IJ!:J!Y<-,5F!KJ!K=F!@J!B4,*='D&3%F!eJ!�J!2,#$F!
:J!LJ!K,#$F!,#3!TJ!:J!K%--%,5<F!mE-*',<500*4!:%-D&'!84%#!2%-5<!?&)0<%*&3!R%*4!,!
C&'5,#%=5!e=+-&,*%0#!1,7&'Fn!Z#$K3P'!!'"%F!D0-J!cF!#0J!OF!))J!Ob`AO`MF!9,#J!MNNcJ!

kbal! !IJ!2-&%<+45,##F!@J!9J!W&#3',F!,#3!.J!9J!I+g=%--,#F!mT,5,#!<)&+*',!0/!)7'%3%#&!
,3<0'6&3!,*!,!<%-D&'!&-&+*'03&Fn!VL'&<=#93?L`%<=%3P'!!'"%F!D0-J!MfF!#0J!MF!))J!OfdA
OffF!I,7!OcbaJ!

kb]l! !?J!1J!9&,#5,%'&!,#3!TJ!@J!_,#!?=7#&F!m:='/,+&!',5,#!
<)&+*'0&-&+*'0+4&5%<*'7H!@,'*!YJ!W&*&'0+7+-%+F!,'05,*%+F!,#3!,-%)4,*%+!,5%#&<!
,3<0'6&3!0#!*4&!,#03%Z&3!<%-D&'!&-&+*'03&Fn!]KX"$#93K-3)9'=!"K#$#9`!<=#93
VL'&<%!"`3#$J3;$!'"-#=<#93)9'=!"K=L'&<%!"`F!D0-J!`aF!#0J!OF!))J!OAMNF!e0DJ!OcbbJ!



!

! !cf!

kbfl! !hJ!h#&%))F!LJ!K,#$F!WJ!h#&%))F!1J!8J!@&'&-5,#F!YJ!Y*Z;,#F!TJ!TJ!?,<,'%F!,#3!IJ!:J!
2&-3F!m:%#$-&!I0-&+=-&!?&*&+*%0#!E<%#$!:='/,+&S"#4,#+&3!T,5,#!:+,**&'%#$!
U:"T:VFn!?L`%[3G'F[3P'!![F!D0-J!b`F!#0J!cF!)J!OffbF!I,'J!OccbJ!

kbbl! !:J!e%&!,#3!:J!TJ!"50'7F!m@'06%#$!:%#$-&!I0-&+=-&<!,#3!:%#$-&!e,#0),'*%+-&<!
67!:='/,+&S"#4,#+&3!T,5,#!:+,**&'%#$Fn!D=<'$='F!D0-J!Mb]F!#0J!]dNdF!))J!OONM!A
OONfF!2&6J!OccbJ!

kb`l! !?JShJ!1%5F!hJS:J!9&0#F!9JSWJ!WR,#$F!WJ!h%5F!:J!hR0#F!LJ!?J!:=4F!,#3!9JSIJ!e,5F!
mW%$4-7!=#%/0'5!,#3!'&)'03=+%6-&!<='/,+&S&#4,#+&3!T,5,#!<+,**&'%#$!/'05!
?e.S*,%-0',6-&!#,#0),'*%+-&<!R%*4!OS#5!%#*&'%0'!$,)Fn!Z#!3Z#$KF!D0-J!fF!#0J!bF!))J!
a]MAafNF!9=-J!MNOOJ!

kbcl! !LJ!2,#$F!eJSWJ!:&0#$F!,#3!?J!?J!?-0**F!mI&,<='&5&#*!0/!*4&!?%<*'%6=*%0#!0/!:%*&!
"#4,#+&5&#*<!%#!:='/,+&S"#4,#+&3!T,5,#!:+,**&'%#$Fn!D=<'$='F!D0-J!dMOF!#0J!
]``bF!))J!d``!AdcMF!9=-J!MNN`J!

k`Nl! !eJ!2y-%3jF!9J!.=6,'3F!CJ!1yD%F!9J!TJ!h'&##F!IJ!:,-&'#0F!CJ!:+4%3&'F!GJ!1,5)'&+4*F!.J!
1&%*#&'F!,#3!2J!TJ!.=<<&#&$$F!mB0#*'0--%#$!*4&!0)*%+,-!'&<)0#<&!0/!'&$=-,'!,'',7<!
0/!$0-3!),'*%+-&<!/0'!<='/,+&S&#4,#+&3!T,5,#!<+,**&'%#$Fn!?L`%[3G'F[3_F!D0-J!f]F!#0J!
bF!)J!Nb]aOcF!2&6J!MNNMJ!

k`Ol! !LJ!B4=!,#3!hJ!GJ!B'0Z%&'F!m"[)&'%5&#*,-!<*=37!0/!*4&!%#*&',+*%0#!6&*R&&#!
-0+,-%Z&3!,#3!)'0),$,*%#$!<='/,+&!)-,<50#<Fn!^Y![3P'!![F!D0-J!daF!#0J!dF!))J!MaaA
MafF!2&6J!MNNcJ!

k`Ml! !1J!T03'�$=&ZS10'&#Z0F!TJ!3&!-,!T%+,F!TJ!.J!�-D,'&ZS@=&6-,F!1J!IJ!1%ZSI,'Z�#F!
,#3!IJ!IJ!:*&D&#<F!m@-,<50#%+!#,#0<&#<0'<!R%*4!%#D&'<&!<&#<%*%D%*7!67!5&,#<!0/!
&#Z75&S$=%3&3!+'7<*,-!$'0R*4Fn!Z#!X"'3\#!'"<#9%F!D0-J!OOF!#0J!bF!))J!fNaAfNbF!
MNOMJ!

k`dl! !TJ!3&!-,!T%+,!,#3!IJ!IJ!:*&D&#<F!m@-,<50#%+!"1Y:.!/0'!*4&!=-*',<&#<%*%D&!
3&*&+*%0#!0/!3%<&,<&!6%05,';&'<!R%*4!*4&!#,;&3!&7&Fn!Z#!X"'3Z#$K!'=L$K9KN`F!
MNOMJ!

k`al! !hJ!h=5,'F!WJ!?=,#F!TJ!:J!W&$3&F!:J!BJ!KJ!h04F!9J!eJ!K&%F!,#3!9J!hJ!KJ!L,#$F!
m@'%#*%#$!+0-0='!,*!*4&!0)*%+,-!3%//',+*%0#!-%5%*Fn!Z#!X"'3Z#$K!'=L$K9KN`F!D0-J!bF!
#0J!cF!))J!]]bA]fOF!MNOMJ!

k`]l! !eJ!TJ!9,#,F!1J!C&,'4&,'*F!,#3!BJ!9J!I=')47F!m"D%3&#+&!/0'!:&&3SI&3%,*&3!
e=+-&,*%0#!%#!*4&!B4&5%+,-!T&3=+*%0#!0/!C0-3!:,-*<!*0!C0-3!e,#0),'*%+-&<Fn!VL'&[3
\#!'"[F!D0-J!OdF!#0J!bF!))J!MdOdAMdMMF!9=-J!MNNOJ!

k`fl! !?J!I0'&+'0/*F!9J!hJ!KJ!L,#$F!:J!:+4=<*&'F!hJ!hJ!G&'$$'&#F!gJ!�%,F!KJ!K=F!,#3!TJ!:J!
K%--%,5<F!m:=6SO]!#5!#,#0%5)'%#*!50-3<!,#3!),**&'#!*',#</&'Fn!MNNcF!D0-J!MbF!))J!
M`dbAM`aNJ!

k`bl! !9J!i4,0F!9J!.J!?%&'%#$&'F!�J!i4,#$F!CJ!BJ!:+4,*ZF!,#3!TJ!@J!_,#!?=7#&F!
mK,D&-&#$*4S:+,##&3!:='/,+&S"#4,#+&3!T&<0#,#+&!T,5,#!"[+%*,*%0#!
:)&+*'0<+0)7Fn!][3?L`%[3VL'&[3VF!D0-J!OOMF!#0J!acF!))J!OcdNMAOcdONF!?&+J!MNN`J!

k``l! !LJShJ!B40%F!8JS9J!h%#$F!,#3!BJ!W=F!m.!<),+&'!),**&'#%#$!*&+4#0-0$7!/0'!
#,#0<+,-&!BI(:Fn!;)))3g"#$%#=!<K$%3K$3)9'=!"K$37'F<='%F!D0-J!acF!#0J!dF!))J!adf!A
aaOF!I,'J!MNNMJ!



!

! !cb!

k`cl! !LJShJ!B40%F!9J!i4=F!9J!C'=#&<F!9J!G0;0'F!,#3!CJ!.J!:050'j,%F!m2,6'%+,*%0#!0/!:=6S
ONS#5!:%-%+0#!e,#0R%'&!.'',7<!67!:%Z&!T&3=+*%0#!1%*40$',)47Fn!][3?L`%[3VL'&[3_F!
D0-J!ONbF!#0J!O]F!))J!ddaNAddadF!.)'J!MNNdJ!

!

!


