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Abstract 

This research investigates the European Mobile Telecommunications industry, looking 
at the biggest strategic challenges Mobile Operators are going to face in the next years. 
Mobile Services platforms represent the most important paradigm in the industry. 
Companies as Apple, Google and Facebook have successfully married new consumer 
devices and Internet platforms with a variety of online services and content undermining 
Operators« central role in the value network. This scenario highlights the importance to 
investigate how Operators can adopt successful strategies to keep on playing a 
meaningful role in the Mobile Services domain. 

These strategies are identifies and mapped adopting a value network model for the 
Mobile Services domain. This model is the main contribution of this research, tracking 
new ways of cooperating among them. Operators« strategies revolve around two main 
drivers: defeating networks congestion (investing in network upgrade, optimization & 
spectrum auctions, charging Service Providers for HQ delivery services and elaborating 
data price plans for mobile customers) and finding new revenue opportunities (working 
with Service Providers to offer Location-based services, offering charging services to 
interested parties and working on Mobile Services platforms). 

As first step, the investigation offers an overview over the industry, looking at static 
(actors, technologies, services, devices, end-users and value network configuration) as 
well as dynamic (trends as Open Mobile, MVNOs, Fixed-Mobile Convergence and 
Substitution and 4G adoption) aspects. Then the research continues analyzing Mobile 
Services platforms, proposing an interesting approach to classify scientific articles about 
this topic. Italy is analyzed as case study and subsequently the model is developed. To 
conclude the study deals with some reflections about the delicate topic of shaping 
strategies after a massive usage of end-users data to provide innovative and 
sophisticated mobile services. 

  

 
 
 
 

Key-words : mobile operators, mobile services, platforms, open mobile, value networks. 



! "!

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

"," ! .)&/'01!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-!
",2 ! 34+1$%!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-!
",- ! 5&671!'8!&181&1$*1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-!
",9 ! :1%;'('4'<=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9!
",> ! ?%&)*%)&1!'8!%;1!+$@10%+<6%+'$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!A!

2! B$!'@1&@+1C!'$!%;1!:'D+41!E141*'77)$+*6%+'$0!+$()0%&=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!F!
2," ! :'D+41!G/1&6%'&0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!F!
2,2! H1%C'&I!%1*;$'4'<+10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!J!
2,- ! :'D+41!?1&@+*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!J!
2,9! K1@+*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L!
2,>! M$(N)01&0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L !
2,A! :'(14+$<!%;1!+$()0%&=!60!6!@64)1!$1%C'&I!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L!

2,A,"! 5&'7!@64)1!*;6+$0!%'!@64)1!$1%C'&I0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!""!
2,A,2! E;1!:'D+41!E141*'77)$+*6%+'$0!@64)1!$1%C'&I!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"" !
2,A,-! :'D+41!G/1&6%'&0O!(+&1*%!$1%C'&I!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"-!

2,F! 3)&&1$%!%&1$(0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"9!
2,F,"! 5&'7!C6441(!<6&(1$0!%'!'/1$!<6&(1$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"9!
2,F,2! E;1!+7/6*%!'8!:PHG0Q!$1C!*;6441$<10!+$!%;1!#$()0%&=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"F!
2,F,-! 5+R1(N:'D+41!3'$@1&<1$*1!6$(!?)D0%+%)%+'$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"S!
2,F,9! 9T!$1%C'&I0Q!%;1!$1C!%1*;$'4'<+*64!*;6441$<1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"S!

2,J! ?)77+$<!)/Q!M)&'/1!6%!6!<46$*1,!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!29!

-! :'D+41!?1&@+*10!/46%8'&70Q!%;1!7'0%!+7/'&%6$%!/6&6(+<7!+$!%;1!+$()0%&=!,,,,,,,,!2F!
-," ! 5&'7!%;1!/46%8'&70!%;1'&=!%'!%;1!:'D+41!?1&@+*10!('76+$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!2F!

-,"," ! U;6%!6!/46%8'&7!+0V!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!2F!
-,",2 ! :'D+41!?1&@+*10W!3'$%1$%0!6$(!B//4+*6%+'$0Q!C;6%X0!%;1!(+881&1$*1V!,,,,,,,,,,,,,,,,,,,!2J!
-,",- ! .46%8'&70!Y!:'D+41!?1&@+*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!2S!

-,2 ! :'D+41!?1&@+*10!/46%8'&7!+$!%;1!4+%1&6%)&1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-"!
-,2," ! :1%;'('4'<=!%'!*4600+8=!%;1!/6/1&0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-"!
-,2,2! Z10)4%0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-9!
-,2,- ! 3'771$%0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-A!

-,- ! [+<;4+<;%0!8&'7!%;1!4+%1&6%)&1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-A!
-,-," ! \)0+$100!7'(140!8'&!:'D+41!?1&@+*10!/46%8'&70!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-F!
-,-,2 ! ['C!%'!D1*'71!/46%8'&7!416(1&0!+$!%;1!G/1$!:'D+41!1&6V!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-J!
-,-,- ! G/1$!.46%8'&70!+$!%;1!G/1$!:'D+41!1&6!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-S!

-,9 ! 3601!0%)(=Q!%;1!U;'410641!B//4+*6%+'$!3'77)$+%=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!-S!

9! 3601!0%)(=Q!#%64=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9"!
9," ! B$!'@1&@+1C!'$!%;1!#%64+6$!:'D+41!E141*'77)$+*6%+'$0!#$()0%&=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9"!

9,"," ! -T!H1%C'&I!E1*;$'4'<+10Q!%;1!/&101$%!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!92!
9,",2! :'D+41!01&@+*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9-!
9,",- ! 3'7/6&+0'$!C+%;!'%;1&!M)&'/16$!*')$%&+10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!99!
9,",9! K1@+*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9>!
9,",>! M$(N)01&0!6$(!/&+*1!/46$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9A!

9,2! 5&'7!C6441(!%'!'/1$!<6&(1$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9A!
9,- ! E;1!+7/6*%!'8!:PHG0Q!$1C!*;6441$<10!+$!%;1!#$()0%&=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9F!
9,9! 5+R1(N:'D+41!3'$@1&<1$*1!6$(!?)D0%+%)%+'$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!9S!
9,>! 9TQ!%'C6&(0!%;1!8)%)&1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>L!
9,A! :'D+41!?1&@+*10!/46%8'&70!6$(!'%;1&!+$+%+6%+@10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>2!



! 2!

9,F! ?)77+$<!)/Q!#%64=!6%!6!<46$*1!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>>!

>! B$!+$$'@6%+@1!@64)1!$1%C'&I!7'(14!8'&!%;1!7'D+41!01&@+*10!('76+$!,,,,,,,,,,,,,,,,,,,!>A!
>," ! G/1&6%'&0!6$(!:'D+41!?1&@+*10!/46%8'&70Q!?UGE!6$64=0+0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>J!

>,"," ! ?%&1$<%;0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>J!
>,",2! U16I$10010!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!>S!
>,",- ! G//'&%)$+%+10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!AL!
>,",9! E;&16%0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!A2!
>,",>! 3'$*4)0+'$0!8&'7!%;1!?UGE!6$64=0+0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!A>!

>,2! K18+$+$<!%;1!71%;'('4'<=!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!AA!
>,- ! K1@14'/+$<!%;1!7'(14!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!AJ!

>,-," ! .&14+7+$6&=!*'$0+(1&6%+'$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!AJ!
>,-,2! E;1!<4'D64!6*%'&!@+1C/'+$%!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!AS!
>,-,- ! E;1!@64)1!6*%+@+%=!@+1C/'+$%!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!FA!

>,9! 3'7/6&+$<!C+%;!1R+0%+$<!7'(140!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!J-!
>,>! K&6C+$<!*'$*4)0+'$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!JA!

>,>,"! U;=!%;1!7'(14!+0!&141@6$%V!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!JA!
>,>,2! U;+*;!6&1!%;1!*'$01])1$*10!8'&!%;1!G/1&6%'&0V!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!JJ!

A! E;1!8+$1!4+$1!D1%C11$!D)0+$100!'//'&%)$+%+10!6$(!1%;+*0Q!%;1!&'41!'8!1$(N)01&0!
(6%6!+$!%;1!:'D+41!?1&@+*10!('76+$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!S>!

A,"! M$(N)01&0!(6%6!6%!%;1!*1$%1&!'8!%;1!:'D+41!?1&@+*10!('76+$!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!S>!
A,2! M$(N)01&0!(6%6!6$(!7'&64!+00)10Q!7'(14+$<!%;1!/&'D417!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!SF!
A,-! :'D+41!G/1&6%'&0!6$(!1$(N)01&0!(6%6Q!C;+*;!0%&6%1<+10!8'&!%;1!8)%)&1V!,,,,,,,,,,,,,,,,,,,,!SS!
A,9! #7/6*%!'8!G/1&6%'&0O!0%&6%1<+10!'$!1$(N)01&0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L"!
A,>! ?)77+$<!)/Q!G/1&6%'&0!60!7'&64!6<1$%0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L9!

F! 3'$*4)0+'$0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L>!
F,"! :6+$!8+$(+$<0!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"L>!
F,2! 5)&%;1&!0%)(+10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"LA!

Z181&1$*10!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,!"LF!
!



! -!

-  .*+/'01)+2'*&
E;+0! &1016&*;! +$@10%+<6%10! %;1! M)&'/16$! :'D+41! E141*'77)$+*6%+'$0! +$()0%&=W!
4''I+$<!6%!%;1!D+<<10%!0%&6%1<+*!*;6441$<10!:'D+41!G/1&6%'&0!6&1!<'+$<!%'!86*1!+$!%;1!
$1R%! =16&0,! #$! %;1! 460%! (1*6(1W! :'D+41! G/1&6%'&0! ;6@1! D11$! '/1$+$<! )/! %;1+&!
^/&+@6%1_!C'&4(0!!`C;1&1!%;1=!;6(!8)44!*'$%&'4!'$!%;1+&!+$8&60%&)*%)&1W!%;1!01&@+*10!
&)$$+$<!'$!+%!6$(!%;1!*)0%'71&0a!%'!17D&6*1!6!7'&1!'/1$!6//&'6*;!`0*;'46&0!%64I!
6D')%!G/1$!:'D+41a,!E;+0!7'@1!644'C1(!76$=!/46=1&0!`!""#$ W!%&&'#$!6$(!()*$+&&, W!
1%*,a!%'!<1%!+$%'!%;1!:'D+41!?1&@+*10!76&I1%,!B('/%+$<!/46%8'&70!`!""-./&0$1!!230&43-
5)0,$/ W! 1%*,a! %'! (14+@1&! :'D+41! ?1&@+*10! +0! 6$! '$<'+$<! %&1$(! `%;1! %1&7!
.46%8'&7+06%+'$! +0! )01(a! %;6%! +0! (11/4=! *;6$<+$<! %;1! @64)1! $1%C'&I! 0%&)*%)&1W!
C;+*;!+0!600)7+$<!6!7'()46&!6&*;+%1*%)&1!C+%;!6001%0!0/&16(!67'$<!@6&+')0!6*%'&0,!

U+%;+$!%;+0!0*1$6&+'W!:'D+41!G/1&6%'&0X!/'0+%+'$!+$!%;1!@64)1!$1%C'&I!+0!%;&16%1$1(,!
#$(11(!%;1=!6&1!01&+')04=!&+0I+$<!'8!4''0+$<!*'$%&'4!'@1&!%;1!@64)1!*&16%1(!'$!%;1+&!
+$8&60%&)*%)&1!011+$<!%;1+&!&'410!&1()*1(!%'!71&1!6**100! `*'77'(+%=a! /&'@+(1&0,!
G/1&6%'&0!6&1!$'C!6%!%;1!*&'00&'6(0!'8!76+$%6+$+$<!b()7D!/+/10X!'$!%;1!'$1!;6$(W!
6$(! 8+$(+$<! 0')&*10! '8! 6((+%+'$64! &1@1$)1! '$! %;1! '%;1&! ;6$(,! 5&'7! %;101!
'D01&@6%+'$0!%;1!8'44'C+$<!])10%+'$0!171&<1Q!

62-/7$-8"$2-5&+4#$-$0)1-7&9-*)2-5&+4#$-8"$0)/&0:-3$;$23-/7$40-"&:4/4&2-42-/7$-<)#=$-
2$/9&0,>-?&9-*)2-"#)/;&0@:-"#)A-)-:/0)/$'4*-0&#$-/&-)*74$<$-/74:-&+B$*/4<$>-

E;101! ])10%+'$0! 0I1%*;! %;1! /&'D417! 6$(! 416(! %;1! C;'41! +$@10%+<6%+'$,! \18'&1!
(164+$<!C+%;!%;+0!%'/+*W!+%!+0!+7/'&%6$%!%'!*46&+8=Q!%;1!/)&/'01!`","aW!%;1!*4+1$%!'8!%;+0!
C'&I! `",2aW! %;1! D')$(6&+10! %;6%! ;6@1! D11$! +$%&'()*1(! %'! (18+$1! %;1! 8&671!'8!
&181&1$*1!`",-aW!%;1!<1$1&64!71%;'(!%;6%!;60!D11$!)01(!+0!`",9a!6$(!%;1!0%&)*%)&1!'8!
%;1!&1016&*;!`",>a,!

-3- 41/5',%&
E;1! &1016&*;! 6+70! 6%! 6$0C1&+$<! %;1! 6D'@1! ])10%+'$0! D=! (1@14'/+$<! 6! @64)1!
$1%C'&I! 7'(14! 8'&! %;1! :'D+41! ?1&@+*10! ('76+$,! E;+0! 7'(14! ;60! /46%8'&70! 6%! +%0!
*'&1W!+0!60!6**)&6%1!60!/'00+D41!D'%;!D=!1$*'7/600+$<!6!46&<1!$)7D1&!'8!6*%'&0!6$(!
D=! %&6*I+$<! $1C! C6=0! '8! *''/1&6%+$<! 67'$<! %;17,! #%! +0! 8+$64+c1(! %'! +(1$%+8=!
/'00+D41!G/1&6%'&0O!0%&6%1<+10!%'!(181$(!%;1+&!/'0+%+'$!+$!%;1!@64)1!$1%C'&I,!

-36 7$2%*+&
E;+0! 0%)(=! ;60! D11$! *'$()*%1(! +$! *'446D'&6%+'$! C+%;! %;1!6CDE5)2)'$@$2/!
GD01&@6%'&+10! 6%!F&#4/$*24*&-34-54#)2&! `#%64=a,! 5+4+//'! Z1$<6! 6$(! :6&%6! P6401**;+!
6&1!%;1!76+$!*'$%6*%!/1&0'$0,!

-38 9/":%&'(&/%(%/%*)%&
.46%8'&70! %'! (14+@1&! :'D+41! ?1&@+*10! `:'D+41! ?1&@+*10! /46%8'&70a! ;'4(! %;1! 8'*64!
/'0+%+'$! +$! %;1! +$@10%+<6%+'$,! ?1%%+$<! %;1! D')$(6&+10! '8! %;+0! C'&I! 644'C0! (164+$<!
C+%;! %;1! /&'D417! +$! %;1! 7'0%! 1881*%+@1! 6$(! *416&! C6=,! E;1&18'&1! 6$! 6//&'/&+6%1!
8&671!'8!&181&1$*1!+0!(18+$1(Q!!

N !"#$%&'( )"*%+,( -,./%0,12( E;1!8'*)0!+0! '$! :'D+41!?1&@+*10!`46%1&!(18+$1(W!
011! 2,-a,! E;1&18'&1! /46%8'&70! `011! -,"a! 6&1! +$%1$(1(! 60! 0%&6%1<+*! %''40! %'!
(14+@1&! d)0%! :'D+41! ?1&@+*10! `<67+$<! /46%8'&70W! 1%*,! 6&1! $'%! %6I1$! +$%'!
*'$0+(1&6%+'$a,(



! 9!

N 3,.14,05%/,'( 64,.$5".70,&5.%02( E;1! C;'41! :'D+41! E141*'77)$+*6%+'$0!
+$()0%&=!+0!%6I1$!+$%'! *'$0+(1&6%+'$!D)%!%;1!6%%1$%+'$!+0!76+$4=! '$! :'D+41!
G/1&6%'&0! C+%;! %;1! <'64! '8! +(1$%+8=+$<! %;1+&! 76+$! 0%&6%1<+*! *;6441$<10,!
E;1&18'&1!6$!G/1&6%'&N*1$%&+*!/1&0/1*%+@1!;60!D11$!*;'01$,(

N 8%#,'( 64,&( )"*%+,( ,.$2( .46%8'&70!6&1!+$%1$(1(!%'!D1! '/1$Q!^1*'0=0%17_!
C;1&1! *'446D'&6%+'$! 67'$<! 6*%'&0! *'710! +0! %;1! 8+&0%! I1=! 8'&! 0)**100! `8'&!
7'&1!(1%6+40!011!2,F,"a,(

N 3+$0,'( 59,( :;2( E;1! <1'<&6/;+*! *'$%1R%! +0! 4+7+%1(! %'! %;1! M)&'/16$! e$+'$,!
K10/+%1!76$=!M)&'/16$!G/1&6%'&0!;6@1!6!<4'D64!/&101$*1!%;1!8'*)0!+0!d)0%!
'$!%;1+&!'/1&6%+'$0!C+%;+$!%;1!Me,!.6&%+*)46&!6%%1$%+'$!+0!<+@1$!%'!#%64=!`011!
9a!6$(!?C1(1$,(

N :&<7=1,.1'( 0"&1=#,.12( H'! \2\! 01&@+*10! 6&1! 1$*'7/6001(,! 3'$0)71&0!
&1/&101$%!%;1!'$4=!1$(N)01&0!`011!2,>a,!(

!

>%?=.,(@(89,(A.$#,("A(.,A,.,&0,(

-3;  <%+='0'$'>?&
G@1&644! %;1! +$@10%+<6%+'$! 8'44'C0! 6! 8+@1N0%1/! 71%;'('4'<=! %;6%! +0! 0%&+*%4=! 4+$I1(!
C+%;!%;1!0%&)*%)&1!'8!%;1!/6/1&Q!

N 3.,+%#%&$.B(%&/,15%?$5%"&2!E;1!8+&0%!/6&%!'8!%;1!&1016&*;!6+70!6%!0%)(=+$<!
%;1!:'D+41!E141*'77)$+*6%+'$0!+$()0%&=!C+%;!%;1!<'64!'8!)$(1&0%6$(+$<!+%0!
76+$!0%6%+*!`6*%'&0W!%1*;$'4'<+10W!01&@+*10W!(1@+*10W!1$(N)01&0a!6$(!(=$67+*!
`%&1$(0a!*;6&6*%1&+0%+*0,!Z10)4%0!6&1!0;'C$!+$!3;6/%1&!2,(

N 3."*+,#( 1,55%&?2(E;1! /&1@+')0! /;601! <+@10! 6! *'7/41%1! 76/! '8! +$()0%&=,!
E;+0!@+0+'$!644'C0!+(1$%+8=+$<!%;1!76+$!/&'D417!:'D+41!G/1&6%'&0!6&1!86*+$<!
6$(! %'! (18+$1! +%! *416&4=! `60! 0;'C$! +$! %;1! 460%! /6&6<&6/;!'8! 3;6/%1&! 2W! 011!
2,Ja,! #(1$%+8=! /'00+D41! 0'4)%+'$0! %'! %;+0! /&'D417! +0! %;1! 76+$! <)+(14+$1!
%;&')<;')%!%;1!+$@10%+<6%+'$,(

N !$5$(0"++,05%"&(C($&$+B1%12(E'!(164!C+%;!%;1!/&'D417!+$!%;1!7'0%!1881*%+@1!
C6=W! 6! 4'%! '8! +$8'&76%+'$! ;60! %'! D1! *'441*%1(,! E;+0! +$8'&76%+'$! ;60! %'! D1!
%;1'&1%+*64! `6*6(17+*! 6&%+*410W! 1%*,! 3;6/%1&! -a! 6$(! /&6*%+*64! `76&I1%! (6%6W!
1%*,!3;6/%1&!9a,(

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

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

-.+'"#,$%
/$)'$%

&'()*#%
0#+1)2#3%

4'$3.5#+3%

!"#+,6'+7
2#$6+)2%

-1234'

56!4'

78!269'
497:;(4<('

-4<(-4356=4'



! >!

N 3."*+,#( 1"+/%&?2( e0+$<! %;1! D'(=! '8! I$'C41(<1! D)+4%! +$! %;1! /&1@+')0!
/;6010W! %;1! /&'D417! +0! 6((&1001(! 0I1%*;+$<! 0'71! 0'4)%+'$0! `0%&6%1<+*!
*;6441$<10! 4+0%1(! +$! 3;6/%1&! >a! 6$(! 76I+$<! 0'71! 8)&%;1&! *'$0+(1&6%+'$!
6D')%!/'00+D41!8)%)&1!/&'D4170!`3;6/%1&!Aa,(

N D"&0+=1%"&12(:6+$! 8+$(+$<0! %'! 0'4@1! %;1! /&'D417! 6&1! <6%;1&1(! %'<1%;1&!
`3;6/%1&!Fa,(

!
>%?=.,(E(89,(?,&,.$+(#,59"<"+"?B(

B0! 0;'C$! +$! 5+<)&1! 2W! %;1! 8+&0%! %;&11! /;6010! 6&1! D601(! '$! 6! 7600+@1! 4+%1&6%)&1!
6$64=0+0!<6%;1&+$<W!6$64=c+$<!6$(!146D'&6%+$<Q!!

N 3.%#$.B( <$5$'( +$%1&@+1C0,! 5'44'C+$<! %;1! 6D'@1N71$%+'$1(! G/1&6%'&N
*1$%&+*!/1&0/1*%+@1W!:'D+41!G/1&6%'&0!;6@1!D11$!*;'01$!60!+(164!%6&<1%!8'&!
%;1!+$%1&@+1C0,!E;101!(6%6!6&1!)01(!7'0%4=!+$!%;1!(6%6!*'441*%+'$!Y!6$64=0+0!
/;601,!

B44!8')&!#%64+6$!:'D+41!G/1&6%'&0!`D651-G&3);&2$1-H423-6$(! D0$a!;6@1!D11$!
+$%1&@+1C1(Q!7'&1! (1%6+40!6D')%!%;1!+$%1&@+1C110!6&1! /&101$%1(!46%1&!`011!
9a,!E;101!(6%6!;6@1!6!*&)*+64!&'41!8'&!%;1!*601!0%)(=!6D')%!#%64=,!

G$1!?C1(+0;! ;6@1!D11$!+$%1&@+1C1(!%''!D)%!$'! (1%6+40! *6$!D1!&141601(!+$!
%;+0!&1/'&%!8'&!0/1*+8+*!C+44!'8!%;1!*'7/6$=,!E;1&18'&1!$671!'8!*'7/6$=!6$(!
$671! '8! %;1! +$%1&@+1C11! 6&1! I1/%! 6$'$=7')0,! E;+0! +$%1&@+1C! ;60! 6! <&16%!
@64)1! %''! 60! +%! ;60! D11$! )01(! %;&')<;')%! %;1! +$@10%+<6%+'$! %'! +(1$%+8=!
*'77'$!/6%%1&$!D1%C11$!%;1!%C'!*')$%&+10,!

N -,0"&<$.B( <$5$ Q! 6*6(17+*! 0*+1$%+8+*! 6&%+*410! `6**100+D41! %;&')<;!%&&'#$-
:*7&#)0aW! 416(+$<! D)0+$100! $1C0/6/1&0! `+,1,!D7$- (42)2*4)#- D4@$:1!D7$- H)##-
./0$$/- I&=02)#aW! '$4+$1! $1C0! 6<<&1<6%'&0! `+,1,! E$#$*&@")"$0W!@&*&J$9:aW!
C;+%1! /6/1&0! D=! *'7/6$+10! '/1&6%+$<! +$! %;1! +$()0%&=! `+,1,!D$#4).&2$0)W!
K04*::&2aW! &1016&*;! /6/1&0! D=! %141*'77)$+*6%+'$0! (6%6! *'441*%'&0! `+,1,!!L6-
0$:$)0*7W!H40$#$::-62/$##4'$2*$aW!C;+%1!/6/1&0f/&101$%6%+'$0!D=!*'$0)4%6$*=!
*'7/6$+10!f!6(@+0'&0!`+,1,!M$#&4//$W!5*N42:$AW!%)0/2$0a,!!

E;1!76+$!+(16!+0!%'!1$*'7/600!D'%;!6*6(17+*!6$(!D)0+$100!0')&*10!%'!;6@1!
6! 0%&'$<! %;1'&1%+*64! 60! C144! 60! /&6*%+*64! D60+0! %;&')<;')%! %;1! &1016&*;!
`/&14+7+$6&=!+$@10%+<6%+'$W!/&'D417!01%%+$<!6$(!(6%6!*'441*%+'$!Y!6$64=0+0a,!
E;101! 0')&*10! ;6@1! D11$! 7'$+%'&1(! '$! 6! (6+4=! D60+0! ()&+$<! %;1! C;'41!
/&'*100!D=!6*%+@6%+$<!%''40!0)*;!60!641&%0!6$(!$1C0!6<<&1<6%'&0,!

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

!"/0$#&*,#1'.*

2(3(*4/$$#4-/'*5*('($),%,*

!"/0$#&*,/$+%'.*

6/'4$7,%/',*

!"%&(")*8(3(*

9#4/'8(")*8(3(*
6:(;3#"*<*

6:(;3#"*=*5*>*

6:(;3#"*?*5*@*

6:(;3#"*A*



! A!

?'71! /6&%0! '8! %;1! +$@10%+<6%+'$! $11(! 8)&%;1&! *'771$%0! 6D')%! 71%;'('4'<=! 60!
*'$%1R%N0/1*+8+*!6//&'6*;10!;6@1$!D11$!)01(,!H1@1&%;14100!+%!+0!7'&1!1881*%+@1!%'!
(164!C+%;!%;101!60/1*%0!46%1&!60!+%!+0!7'&1!1881*%+@1!%'!1R/46+$!%;101!6//&'6*;10!+$!
%;1!*'$%1R%!C;1&1!%;1=!6&1!)01(,!EC'!6&1!%;1!/6&%0!+$@'4@1(Q!

N )"*%+,( -,./%0,1( 4+$5A".#1 !`011!-a,!B!0/1*+8+*!71%;'('4'<=!+0!8'44'C1(!%'!
(+@+(1!/6/1&0!+$%'!*4)0%1&0!`011!-,2a,!!

N F$+=,( &,5G".H( #"<,+ ! `011! >a,! E;1! 7'(14! +0! (1@14'/1(! 8'44'C+$<! %;1!
$O<)#=$!71%;'('4'<=!`011!>,2a,!

-3@ A+/1)+1/%&'(&+=%&2*B%,+2>"+2'*&
B8%1&! %;+0! ])+*I! +$%&'()*%+'$W! 3;6/%1&! 2! 76I10! 6$! '@1&@+1C! '$! %;1! M)&'/16$!
:'D+41!E141*'77)$+*6%+'$0!+$()0%&=W!4''I+$<!6%!+%0!76+$!*'7/'$1$%0!6$(!%&1$(0,!
#%!+0!6!^;'&+c'$%64_!*;6/%1&W!C;'01!76+$!<'64!+0!%'!D)+4(!6!0'4+(!D60+0!8'&!/&'*11(+$<!
C+%;!%;1!+$@10%+<6%+'$,!

3;6/%1&! -!1R/4'&10!%;1!^@1&%+*64_!%'/+*! '8! :'D+41!?1&@+*10! /46%8'&70!%'! (1@14'/!6!
*'77'$! $'71$*46%)&1W! (11/4=! 6$64=c1! %;1! 4+%1&6%)&1! '$! %;+0! 0/1*+8+*! %'/+*! 6$(!
;+<;4+<;%!%;1!7'0%!+7/'&%6$%!*'$%&+D)%+'$0,!!

3;6/%1&! 9! 6$64=010! #%64=! 60! +$%1&10%+$<! *601! 0%)(=,! #%! +0! *'7/4171$%6&=! C+%;! %;1!
/&1@+')0!%C'!*;6/%1&0!60!644!%;1!%'/+*0!(+0*)001(!D18'&1!6&1!;1&1!*'$$1*%1(!C+%;!
&164N4+81!1R67/410W!(6%6!6$(!*;6&%0!%'!;6@1!6!*'7/41%1!/+*%)&1!'8!%;1!*')$%&=,!E;1!
D60+*! 7'%+@6%+'$! +0! %'! *')/41! %'<1%;1&! D'%;! %;1'&1%+*64! *'$%&+D)%+'$0! `3;6/%1&! 2!
6$(!-a!C+%;!/&6*%+*64!6$64=0+0!'8!%;1!76&I1%,!

3;6/%1&!>!0%6&%0!8&'7!644!%;101!'D01&@6%+'$0!%'!D)+4(!%;1!@64)1!$1%C'&I!7'(14!)01(!
%'!+(1$%+8=!6$(!76/!G/1&6%'&0O!0%&6%1<+*!*;6441$<10!8'&!%;1!8)%)&1,!!

3;6/%1&!A!<'10!D1='$(!%;1!D')$(6&+10!'8!%;1!/&1@+')0!*;6/%1&0,!?1%%+$<!6/6&%!%;1!
@64)1!$1%C'&I!6$(!D)0+$100N'&+1$%1(!*'$0+(1&6%+'$0W!+%!(1640!C+%;!/'00+D41!7'&64!
+00)10! 171&<+$<! 8&'7! G/1&6%'&0O! 0%&6%1<+10! 0;6/1(! 68%1&! 6$! +$%1$01! )01! '8!
0)D0*&+D1&0O!(6%6,!

5+$64! *'771$%0! 6D')%! 76+$! 8+$(+$<0! 6$(! 8)&%;1&! 0%)(+10! 6&1! ;6$(41(! +$! %;1!
3'$*4)0+'$!`011!Fa,!

!



! F!

6 C*&'B%/B2%D&'*&+=%&<'#2$%&!%$%)'::1*2)"+2'*,&2*01,+/?&
E;+0!*;6/%1&!1R/4'&10!%;1!M)&'/16$!:'D+41!E141*'77)$+*6%+'$0!+$()0%&=" W!6+7+$<!
%'!/&'@+(1!6!C+(1!6$(!*'7/&1;1$0+@1!@+1C!'8!%;1!+$()0%&=!0'!60!%'!D)+4(!%;1!D60+0!
8'&!$1R%!*;6/%1&0!C;1&1!%;1!+$@10%+<6%+'$!(1640!C+%;!7'&1!0/1*+8+*!%'/+*0,!

5+&0%!%;1!76+$!6*%'&0! '/1&6%+$<!+$!%;1!+$()0%&=!6&1!6$64=c1(! `2,"ag!%;101! /46=1&0!
76$6<1! $1%C'&I0! `2,2a! %'! (14+@1&! 7'D+41! 01&@+*10! `2,-a! %'! 1$(N)01&0! `2,>aW! C;'!
6**100!%;1!01&@+*10!%;&')<;! (1@+*10!0)*;!60!7'D+41! /;'$10W!076&%/;'$10W!%6D41%0!
6$(!$'%1D''I!`2,9a,!E'!;6@1!6$!'@1&@+1C!'$!%;1!1$%+&1!+$()0%&=W!%;1!@64)1!$1%C'&I!
6//&'6*;!+0! )01(! `2,Aa,! :6(1!+$()0%&=!0%&)*%)&1!*416&W!+%!+0!+$%1&10%+$<!%'!6$64=c1!
%;1! *)&&1$%! %&1$(0! C+%;+$! %;+0! ('76+$! `2,Fa,! E;1! *;6/%1&! 1$(0! C+%;! 6! 0;'&%!
&1*6/+%)46%+'$! '8! C;6%! (+0*'@1&1(! ()&+$<! %;1! +$@10%+<6%+'$W! 8'*)0+$<! '$! 76+$!
*;6441$<10!8'&!G/1&6%'&0!`2,Ja,!

63- <'#2$%&E5%/"+'/,&
E;1! :'D+41! E141*'77)$+*6%+'$0! +$()0%&=! &1@'4@10! 6&')$(!)"*%+,( 64,.$5".1 W!
C;+*;!*6$!D1!(+0%+$<)+0;1(!+$Q!

N )"*%+,(I,5G".H(64,.$5".1( `:HG0a,!36&&+1&0!/&'@+(+$<!7'D+41!01&@+*10!%'!
1$(N)01&0! 6$(! 'C$+$<! 4+*1$01(! 0/1*%&)7! 6$(! +$8&60%&)*%)&1,! :HG0! %;6%!
644'C! :PHG0! %'! 6**100! %;1+&! &6(+'! *'77)$+*6%+'$! +$8&60%&)*%)&1! *6$! D1!
$671(! J"15%&?( I,5G".H( 64,.$5".1 ! `[HG0a!`3&+*144+W!T&+764(+W!Y!T;+&'$W!
2L"La!'&!)"*%+,(F%.5=$+(I,5G".H(:&$*+,.1( `:PHM0a,!

N )"*%+,( F%.5=$+( I,5G".H( 64,.$5".1 ! `:PHG0a,!36&&+1&0! /&'@+(+$<!7'D+41!
01&@+*10! C+%;')%! ;6@+$<! %;1+&! 'C$! 4+*1$01(! 0/1*%&)7! 6$(! +$8&60%&)*%)&10,!
E;1=! 41601! C+&14100! *6/6*+%=! 8&'7! :HG0! 6$(! 10%6D4+0;! %;1+&! 'C$! D&6$(!
$6710! `?;+$W! 2LLJa,! ['C1@1&! 0'71! :PHG0! /'00100! /6&%0! '8! %;1! $1%C'&I!
+$8&60%&)*%)&1!0)*;!60!7'D+41!0C+%*;+$<!*1$%1&0!'&!;'71!4'*6%+'$!&1<+0%1&0,!
5&'7! 6! *)0%'71&X0! /1&0/1*%+@1W! :PHGX0! 01&@+*10! 76=! 0'71%+710! D1!
@+&%)644=! +$(+0%+$<)+0;6D41! 8&'7! %;'01! /&'@+(1(! D=! :HG0! `\6$1&d11! Y!
K+//'$W!2LLSa,!!

E;1=!86*1!%C'!(+881&1$%!76&I1%0!`\6$1&d11!Y!K+//'$W!2LLSaQ!

N K9"+,1$+, Q! %;1! )/0%&167! 76&I1%! C;1&1! :HG0! 0144! C;'410641! 01&@+*10! %'!
:PHG0,!

N L,5$%+Q! %;1! ('C$0%&167! 76&I1%! C;1&1! :HG0! 6$(! :P:G0! *'7/1%1! 8'&!
0144+$<!7'D+41!01&@+*10!%'!1$(N)01&0,!

:'D+41!G/1&6%'&0!6&1!+$%1$(1(!%'!'881&!7'D+41!01&@+*10!`011!2,-aW!$'!76%%1&!C;+*;!
%1*;$'4'<=!+0!+7/4171$%1(!`011!2,2a,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" !:'D+41!+$()0%&=!'&!U+&14100!E141*'77)$+*6%+'$0!+$()0%&=!*6$!D1!)01(!60!C144,!



! J!

636 F%+D'/G&+%)=*'$'>2%,&
E;1! %&1$(! +0! %'! /&'@+(1! 6! &6$<1! '8! 01&@+*10! '@1&! 6! *'77'$!M37*$1,<( G%.,+,11(
&,5G".H( %&A.$15.=05=.,,! `h1;&! Y! 3;6/+$W! 2L"La! BD'@1! %;1! #.! 46=1&W! ;'&+c'$%64!
01&@+*10! *6$! D1! D)+4%W! +,1,! %;&')<;! /46%8'&70! `0)*;! 60! #:?2W! 011! -,-a! 6+71(! %'!
86*+4+%6%1!01&@+*1!/&'@+(+$<!D=!;'4(+$<!*'7/'$1$%!%;6%!*6$!D1!)01(!6$(!&1N)01(!6%!
C+44,!e$(1&4=+$<!%&6$07+00+'$!%1*;$'4'<+10!7+<;%!D1!(+881&1$%Q!!

N D,++=+$.( I,5G".H1( 8,09&"+"?%,1,!E;101!$1%C'&I0!6&1! '&<6$+c1(!+$! *1440W!
16*;!01&@1(!D=!6%!4160%!'$1!D601!0%6%+'$,!i'+$1(!%'<1%;1&W!%;101!*1440!6&1!6D41!
%'!/&'@+(1!&6(+'!*'@1&6<1!'@1&!6!C+(1!<1'<&6/;+*!6&16,!#$!%;1!460%!%1$!=16&0W!
M)&'/1!;60!D11$!1R/1&+1$*+$<!6$!1@'4)%+'$!/600+$<!8&'7!0%6$(6&(0!0)*;!60!
N-) !`2Ta!%'!;)8- !`-TaW!J!-3O( `-T!6(@6$*1(!'&!-,>TaW!P8: !`/&1!9TaW!1%*,!
E;1! *)&&1$%! +$N*'7+$<! %1*;$'4'<=! +0!P8:7O</$&0,< W! +$*4)(1(! +$! %;1! 9T!
0%6$(6&(0!`011!2,F,9a,(

N KPOI - !8,09&"+"?%,1,(E;101! %1*;$'4'<+10! /&'@+(1! *'$$1*%+'$! %'! #$%1&$1%!
%;&')<;!B**100!.'+$%0,!E;1!7'0%!I$'C$!+0!K%7>%g!%;1!%1&7!+0!)01(!%'!&181&!
%'!%;1!#MMM!JL2,""9!0%6$(6&(0,!E;1$!%;1&1!+0!%;1!;+<;4=!/&'7'%1(!K%7)$Q(
`#MMM! JL2,"A! 0%6$(6&(0aW! C;+*;! ;60! $'%! &16*;1(! +$! M)&'/1! %;1! 0671!
/'/)46&+%=!60!+$!%;1!e?!6$(!+$!'%;1&!*')$%&+10,(

638 <'#2$%&A%/B2)%,&
U+&14100!$1%C'&I0! /&'7+01!$&B5%#,( ,/,.BG9,.,( 1,./%0,1 Q!%;+0!+0!6!@1&=!0%&'$<!
])64+%=!<)6&6$%11!%;6%!:'D+41!G/1&6%'&0!;6@1!%'!D1!6D41!%'!/&'@+(1!`:6&I1$(6;4!Y!
:jI+%64'W!2LLJa,(K)1!%'!%;1!86*%!%;6%!7'0%!'8!%;1!7'(1&$!(1@+*10!`011!2,9a!*6$!;6@1!
6**100!%'!D'%;!*144)46&!6$(!$'$N*144)46&!$1%C'&I0W!+%!+0!'8%1$!(+88+*)4%!%'!(&6C!6!4+$1!
D1%C11$! 01&@+*10! 6@6+46D41! '$! %'/! '8! %;101! %C'! $1%C'&I0! `?7)&6W! k+@+W! Y! El=4+W!
2LLSa,! E;1&18'&1! %;1! 7'&1! <1$1&+*! %1&7!G%.,+,11( 1,./%0,1(0;')4(! D1! *;'01$!
&6%;1&!%;6$!#"*%+,(1,./%0,1( `C;+*;!C')4(!4+7+%!%;1!&6$<1! '8!01&@+*10!d)0%!%'!%;1!
'$10! 6@6+46D41! '$! %'/! '8! *144)46&! $1%C'&I0a,! B$=C6=W! %6I1$! +$%'!6**')$%! %;+0!
%;1'&1%+*64!(+0%+$*%+'$W!%;1!%C'!%1&70!6&1!;1&1!*'$0+(1&1(!0=$'$=70>,!5&'7!:'D+41!
G/1&6%'&0X!/1&0/1*%+@1W!01&@+*10!*6$!D1!*6%1<'&+c1(!60!8'44'C0AQ!!

N F"%0,(-,./%0,1W!%&6(+%+'$64!/;'$1!*6440,!

N !$5$(-,./%0,1 W!1$*'7/600+$<Q(

o -)-R))- ,(

o S."$<*$&<(O00,11(-,./%0,1 !%'!C+&14100!$1%C'&I0!`+,1,!UhBHW!1%*,a,!
#8! %;1! *'$$1*%+'$! +0! %'! 6! *144)46&! $1%C'&IW! C1! %64I! 6D')%!)"*%+,(
S."$<*$&<(O00,11(-,./%0,1 F,!(

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2!#.!:)4%+71(+6!?)D0=0%17,!
- !U+&14100!h'*64!B&16!H1%C'&I!
9!?1%! '8! 0%6$(6&(0! *&16%1(! 6$(! 76+$%6+$1(! D=! %;1!62:/4/=/$-&;-K#$*/04*)#- )23-K#$*/0&24*:-K2'42$$0:!
`6KKKa,!E;1!*)&&1$%!@1&0+'$!'8!%;1!0%6$(6&(!+0!#MMM!JL2,""N2LLF,!
>!E;+0!+0!6//&'6*;!+0! )01(!D=!%;1!7'0%! '8!%;1!0*;'46&0!%''! `+,1,! \644'$W!2LLSg! \644'$!Y!U64&6@1$0W!
2LLJg!\644'$W!U64&6@1$0W!?/1(64+1&+W!Y!P1$1c+6W!2LLJg!T'$*64@10W!U64&6@1$0W!Y!\644'$W!2L"La,!
A!E;+0!*4600+8+*6%+'$!+0!D601(!'$!%;1!C'&I!76(1!D=!8::$0<)/&04&-5&+4#$-C&2/$2/-E-62/$02$/!`2L"La!6%!
F&#4/$*24*&-34-54#)2&!`#%64=a,!
F!:'D+41! \&'6(D6$(!B**100!?1&@+*1!6**1001(!D=!6!7'D+41! /;'$1! '&!#$%1&$1%!I1=!*6$!D1!$671(!60!
:'D+41!#$%1&$1%!%'',!



! S!

o D"&5,&51W!0)*;!60!6//4+*6%+'$0W!0'$<0W!@+(1'0W!1%*,(

o O</,.5%1%&?P(

5)&%;1&!*'$0+(1&6%+'$0!6D')%!:'D+41!?1&@+*10W!3'$%1$%0!6$(!B//4+*6%+'$0!6&1!('$1!
68%1&C6&(0!`011!-,",2a!

\10+(10! @'+*1! 01&@+*10! 6$(! %;1! 0+7/410%! (6%6! 01&@+*10! `?:?f::?aW! %;1! *'77'$!
(1$'7+$6%'&! 8'&! 644! %;1! '%;1&! 01&@+*10! +0! D1+$<!M370,&5.%0,! #$(11(! \&'6(D6$(!
6**100!01&@+*10!<+@1!6**100!%'!#.ND601(!C+&14100!$1%C'&I,!3'$%1$%0!6$(!B(@1&%+0+$<!
01&@+*10!6&1!6@6+46D41!'$!%;1!%'/!'8!%;101!$1%C'&I0,!

:'D+41! 01&@+*10! 6&1! (14+@1&1(! +$! %C'! C6=0! `[6771&0;'dW! ?6/)//'W! Y! E6(6='$+W!
2L"Lg!T;1cc+W!\64'**'W!Y!Z6$<'$1W!2L"LaQ!!

N O44+%0$5%"&( 15".,Q! )01&0! 6**100! %;1! 0%'&1W! /6=! 8'&! 6$(! 6*])+&1! %;1!
6//4+*6%+'$W!+$0%644!+%!'$!%;1+&!076&%/;'$1W!6$(!)01!+%!`011!-,",-a,!B$!1R67/41!
+0!!""#$ X0!!""-./&0$ !8'&!%;1!4F7&2$,!(

N S."G1,.( *$1,< `64%1&$6%+@14=! $671(!)"*%+,( 3".5$+ aQ )01&0! 6**100! %;1!
01&@+*1! %;&')<;! 6! D&'C01&! '$! %;1! 7'D+41! (1@+*1,! E;1! 01&@+*1! /&'@+0+'$! +0!
%;1$!;6$(41(!+$!(+881&1$%!C6=0,!:'D+41!.'&%640!;6@1!D11$!)0)644=!*'$*1+@1(!
60!+$%1<&6%1(!0'4)%+'$0!C+%;!;+<;!1$%&=!D6&&+1&0!8'&!%;+&(!/6&%+10!8'44'C+$<!
%;1!C6441(!<6&(1$!860;+'$!`011!2,F,"a,(

:'D+41!G/1&6%'&0!;6@1!1R/1&+1$*1(!%;1!06%)&6%+'$!'8!@'+*1!01&@+*10!76&I1%!`6$!%;1!
0)D01])1$%!(1*4+$1!'8!%;1!BZ.eJW!B@1&6<1!Z1@1$)1!.1&!e01&a!6$(!%;1!1R/4'0+'$!'8!
%;1! #$%1&$1%,! \'%;! %;101! /;1$'71$6! ;6@1! 416(! %'! +(1$%+8=! (6%6! 01&@+*10! 6$(! %;1!
$1R%!<&'C%;! '//'&%)$+%=!8'&!%;1!#$()0%&=,! `\644'$W!2LLSa,!5+<)&1! -!+44)0%&6%10!%;1!
7'0%!6%%&6*%+@1!01&@+*10!8'&!1$(N)01&0SQ!@+(1'W!<6710W!7)0+*W!1%*,!

!

>%?=.,(T(8"4(@U(#"*%+,($05%/%5%,1($#"&?(59,(#$%&(:=."4,$&(0"=&5.%,1(

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J!BZ.e!(1*4+$1!;60!D11$!/)0;1(!D=!%;1!:PHG0!%''!`011!2,F,2a,!
S!e01&0!6&1!8&'7!%;1!>!D+<<10%!M)&'/16$!*')$%&+10!`Me>aQ!#%64=W!ekW!5&6$*1W!T1&76$=!6$(!?/6+$,!

./01'

2/31'

2/31'

45/31'

46/31'

40/51'

40/71'

58/31'

58/61'

59/41'

3/3' 43/3' 53/3' 63/3'

:;;<==<>'?@AB;'@<CD@?='

:;;<==<>'EAFG'A;;DHF?='

:;;<==<>'IFAF;JAK'F<L='D@'=?D;G'MHD?<='

:;;<==<>'=CD@?='JFND'

:;;<==<>'OAC='

P=<>'JF=?AF?'O<==AQJFQ'

:;;<==<>'=<A@;R'

+J=?<F<>'?D'OH=J;'

SKAT<>'QAO<='

-AC?H@<>'UJ><D'

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

VA?A'5343W'$KAED@AXDF'N@DOY'!"#$%"#&'()*+,,-)
'

1'=RA@<'DN'?D?AK'ODEJK<'H=<@='



! "L!

63; H%B2)%,&
E;1!(1@+*10!)01(!%'!6**100!7'D+41!01&@+*10!*6$!D1!*6%1<'&+c1(!60!8'44'C0Q!!

N )"*%+,(49"&,1 Q!(1@+*10!C+%;!4+7+%1(!*'7/)%+$<!6D+4+%=W!6D41!%'!0)//'&%!*644!
6$(!6((+%+'$64!01&@+*10!`+,1,!?:?W!::?W!1N76+4W!1%*,a,!E;1=!)0)644=!6&1!6D41!%'!
*'$$1*%!d)0%!%'!*144)46&!$1%C'&I0,(

N -#$.549"&,1 Q!7'D+41!/;'$10!C+%;!17D1((1(!*'7/)%+$<!/'C1&!6$(!D+<<1&!
0*&11$0,! \10+(10! %;101! 60/1*%0W! 6$'%;1&! +7/'&%6$%! 8)$*%+'$64+%=! +0!
*'$$1*%+@+%=W!1$6D4+$<!)0)644=!6**100!%'!D'%;!*144)46&!6$(!C+&14100!$1%C'&I0,!
\=!2L""W!076&%/;'$1!06410!6&1!8'&1*60%!%'!1R*11(!644!.3!06410!`7'D+41!6$(!
(10I%'/! *'7D+$1(aW! C+%;! 9LL! 7+44+'$! 0;+/71$%0! `K14'+%%1W! 2L"La,! E;1!
$)7D1&!'8!076&%/;'$10!+0!8'&1*60%1(!%'!&16*;!%C'!D+44+'$!D=!2L">!`#EeNZW!
2L""a,! ?76&%/;'$1! )01&0! 0/1$(! 7'0%! '8! %;1+&! %+71! `AAF! 7+$)%10! '8! 86*1!
%+71!/1&!7'$%;a!)0+$<!6//4+*6%+'$0W!'$4=!04+<;%4=!4100!%;6$!%;1!%+71!0/1$%!'$!
71006<+$<! `AF"! 7+$)%10aW! 6$(! C144! 6;16(! '8! D'%;! @'+*1! *644+$<! `>-"!
7+$)%10a!6$(!C1D!D&'C0+$<!`922!7+$)%10a!`U+&14100!#$%144+<1$*1W!2L""*a,! 

N 8$*+,51Q!*'7/41%1!*'7/)%1&0!*'$%6+$1(!1$%+&14=!+$!6!846%!%')*;!0*&11$!%;6%!
)010! 6! 0%=4)0W! (+<+%64! /1$W! '&! 8+$<1&%+/! 60! %;1! /&+76&=! +$/)%! (1@+*1,! E;1=!
)0)644=! 1$6D41! *'$$1*%+@+%=! %'! D'%;! *144)46&! 6$(! C+&14100! $1%C'&I0! 8'&!
<6+$+$<!6**100!d)0%!%'!(6%6!01&@+*10,!E6D410!76&I1%!+0!<&'C+$<!&1644=!860%W!60!
*'$8+&71(!D=!./0)/$'4*-!2)#A/4*: W!C;+*;!01%!%'!$16&!"L!7+44+'$0!%;1!67')$%!
'8!%6D41%0!0;+//1(!+$!m9!'8!2L"LW!&1/&101$%+$<!6!&+01!'8!"2L!/1&*1$%!'@1&!%;1!
])6&%1&!D18'&1,!%)0/2$0!10%+76%10!%;6%!6D')%!>L!7+44+'$0! '8!%6D41%0!C+44!D1!
0'4(!()&+$<!2L"",!`h)$(1$W!2L""Da!

N 3".5$*+,( 0"#4=5,.1 Q!46/%'/0W!$'%1D''I0!6$(!$1%D''I0,!E;1=!*6$!*'$$1*%!
%'!*144)46&!`%;&')<;!#$%1&$1%!k1=!6$(!3'$$1*%!36&(a!'&!C+&14100!$1%C'&I0,!

63@ I*0J1,%/,&
G$4=!*'$0)71&0!`6$(!$'%!D)0+$100!*)0%'71&0a!6&1!*'$0+(1&1(!60!7'D+41!01&@+*10!
=1,.1 !`64%1&$6%+@14=!$671(!,&<7=1,.1 W!0"15=#,.1 a,!h''I+$<!6%!:'D+41!\&'6(D6$(!
B**100! ?1&@+*10! )06<1W! %;1=! *6$! D1! *4600+8+1(! +$! %C'! <&')/0! `:6&I1$(6;4! Y!
:jI+%64'W!2LLJaQ!

N D"#4+,#,&5(=1,.1 Q!;6@1!D&'6(D6$(!6**100!6%!;'71!6$(f'&!C'&I!6$(!)01!
%;1!C+&14100!D&'6(!D6$(!6%!/)D4+*!/46*10!6$(!C;1$!'$!%;1!7'@1g!

N -=*15%5=5,(=1,.1Q!&1/46*1!8+R1(!C+%;!D&'6(D6$(!0)D0*&+/%+'$,!

63K <'0%$2*>&+=%&2*01,+/?&",&"&B"$1%&*%+D'/G&
E;1!:'D+41!E141*'77)$+*6%+'$0!+$()0%&=!*6$!D1!7'(141(!60!6!@64)1!$1%C'&I,!E'!
)$(1&0%6$(!%;+0!6//&'6*;W!+%!+0!+$%1&10%+$<!%'! ;6@1!6! ])+*I! '@1&@+1C! '$!%;1!@64)1!
$1%C'&I!*'$*1/%!`2,A,"a,!:'(14+$<!%;1!:'D+41!E141*'77)$+*6%+'$0!@64)1!$1%C'&I!
+0!6!C+(1!6&16! '8!0%)(=Q!(11/4=!6$64=c+$<!%;1!%'/+*!C')4(!(+@1&%!%;1!+$@10%+<6%+'$!
'$! 6! 01*'$(6&=! /6%;! %;1&18'&1! %;1! *;'01$! 6//&'6*;! +0! d)0%! %'! 4+0%! %;1! 7'0%!
+7/'&%6$%! *'$%&+D)%+'$0! `2,A,2a,! 5'44'C+$<! %;+0! +(16! '8! I11/+$<! %;1! 6$64=0+0! 60!
0+7/41!60! /'00+D41W!6!7'(14! '8!G/1&6%'&0O!(+&1*%!$1%C'&I!+0!0I1%*;1(! `2,A,-aQ!%;+0!
7'(14!+0!)018)4!%'!<6%;1&!%'<1%;1&!644!%;1!'D01&@6%+'$0!('$1!)$%+4!$'C!6$(!C+44!D1!6!
/&1*+')0!/'+$%!'8!&181&1$*1!%;&')<;')%!%;1!+$@10%+<6%+'$,!



! ""!

63K3- 9/':&B"$1%&)="2*,&+'&B"$1%&*%+D'/G,&
.'&%1&!C60!%;1!8+&0%!%'!+$%&'()*1!%;1!*'$*1/%!'8!@64)1!*;6+$!+$!;+0!D''I!C&@"$/4/4<$-
)3<)2/)'$Q-*0$)/42'- )23- :=:/)4242'- :="$04&0-"$0;&0@)2*$! `"SJ>a,! [1! *46+71(! %;6%!
6$!1$%1&/&+01!*6$!D1!011$!60!6!/$+=,(09$%&!*'$0%&)*%1(!D=!/$+=,($05%/%5%,1W!C;+41!
%;1!@64)1!*;6+$! '8!)/0%&167!6$(!('C$0%&167!*'$0%+%)%10!%;1!@64)1!0=0%17! '8!%;1!
+$()0%&=,!!

?*;'46&0! 6<&11! %;6%! @64)1! *&16%+'$! /&'*100! +$! %;1! 01&@+*1! 1*'$'7=! +0! $'%! 60!
01])1$%+64!60!%;1!'$1!/'&%&6=1(!+$!.'&%1&X0!'&+<+$64!+(16W!C;1&1!%;1!@64)1!+0!*&16%1(!
/600+$<! %;&')<;! 01])1$%+64! @64)1N6((+$<! 0%6<10! `.6<6$+! Y! 5+$1W! 2LLJa,! #$(11(W!
/&'()*%0! 6$(! 01&@+*10! 6&1! $'C! (10+<$1(W! *&16%1(W! (14+@1&1(W! 6$(!/&'@+(1(! %'!
*)0%'71&0!@+6!*'7/41R! /&'*10010W!1R*;6$<10W!6$(!&146%+'$0;+/0,!E;1&18'&1!6!$1C!
6$(!)/(6%1(!/1&0/1*%+@1!0;')4(!D1!%6I1$!+$%'!*'$0+(1&6%+'$W!)0+$<!%;1!%1&7!/$+=,(
&,5G".H !&6%;1&!%;6$!@64)1!*;6+$!`U)W!n;6$<W!Y!3;1$W!2L"La,!P64)1!$1%C'&I0!6&1!
*'7/'01(!D=!*'7/4171$%6&=!$'(10!6$(!4+$I0!`.1//6&(!Y!Z=46$(1&W!2LLAa,!B*%'&0!
*'446D'&6%1!%'!(14+@1&!@64)1!%'!1$(N)01&0g!16*;!6*%'&!%6I10!0'71!&10/'$0+D+4+%=!8'&!
%;1!0)**100!'&!86+4)&1!'8!%;1!$1%C'&I!`\+%&6$!1%!64,!+$!.6<6$+!Y!5+$1W!2LLJa,!!

H1%C'&I0!('!$'%!&176+$!0%6D41!D)%!1@'4@1!'@1&!%+71,!M@'4)%+'$!*6$!D1!/)0;1(!D=!
/6&%+*)46&! 1@1$%0! `+,1,! *'7/1%+%'&0! 0%&6%1<+10W! $1C! %1*;$'4'<+10a!'&! &1<)46%'&=!
1@1$%0W!C;+*;! *;6$<1!$1%C'&I!0%&)*%)&1!6$(! *'$8+<)&6%+'$! `.1//6&(!Y!Z=46$(1&W!
2LLAa,!5'&!1R67/41W!%;1!4F7&2$!+$%&'()*%+'$!+$!2LLF!;60!;6(!6!%&171$(')0!+7/6*%!
'$!%;1!1$%+&1!:'D+41!E141*'77)$+*6%+'$0!+$()0%&=,!

E;101!I+$(0!'8!$1%C'&I0!6&1!*=B,.70,&5.%0Q!1$(N)01&0!;6@1!%;1!*&)*+64!&'41!%'!/)44!
%;1!@64)1!$1%C'&I!D=!*&16%+$<!(176$((6$(!01%%+$<!%;1!&)410!'8!1$<6<171$%!`.6<6$+!
Y! 5+$1W! 2LLJa,! E;1=! ('! $'%! @64)1! %;1! 01&@+*1! +%0148! D)%! &6%;1&! %;1! D1$18+%0!
`1$%1&%6+$71$%W! *'77)$+*6%+'$W! 1%*,a! %;1=! &1*1+@1! *'$0)7+$<! +%,! h60%! &1016&*;10!
0%&100!%;1!86*%!%;6%!*'$0)71&0!6&1!$'%!'$4=!@64)1!&1*1+@1&0W!D)%!640'!*'N/&'()*1&0!
`'&!"0&:=@$0:a!'8!@64)1!`\60'41!Y!Z')01W!2LLJa,!

63K36 !=%&<'#2$%&!%$%)'::1*2)"+2'*,&B"$1%&*%+D'/G&
K+881&1$%!6//&'6*;10!%'!(18+$1!%;1!:'D+41!E141*'77)$+*6%+'$0!@64)1!$1%C'&I!`'&!
0+7/4=!)"*%+,( /$+=,(&,5G".H "L a!6$(!+%0!*'7/'$1$%0!171&<1!8&'7!%;1!4+%1&6%)&1Q!
0'71! 0*;'46&0! 8'*)0! %;1+&! 6%%1$%+'$! d)0%! '$! 0/1*+8+*! 60/1*%0! `0)*;! 60! 4+0%+$<!
6*%+@+%+10W!6*%'&0!'&!&10')&*10aW!C;+41!0'71!'%;1&0!6%%17/%!%'!<1%!6!C+(1&!/+*%)&1!D=!
7'(14+$<!%;1!$1%C'&I!0%&)*%)&1,!!

T;1cc+W!Z1$<6W!Y!3'&%+7+<4+6!`2LLSa!+(1$%+8=!6!01%!'8!15$5%0!6$(!<B&$#%0!@6&+6D410!
(10*&+D+$<! :'D+41! E141*'77)$+*6%+'$0! @64)1! $1%C'&I0,! E;1! 8'&71&! (18+$1!
$1%C'&IO0!0%&)*%)&64!*;6&6*%1&+0%+*0Q!

N I,5G".H(A"0$+Q!%;1!8+&7!/'0+%+'$1(!+$!%;1!*1$%1&!'8!%;1!$1%C'&IW!*'$%&'44+$<!
%;1!'&+<+$64!0')&*1!'8!@64)1W!6$(!4+$I+$<!%;1!^/1&+/;1&64_!8+&70,!

N D.%5%0$+(&,5G".H(%&A+=,&0,1Q!%;1!7'0%!0+<$+8+*6$%!@64)1!*&16%+$<!&146%+'$0!
D1%C11$!8+&70,!

N -5.=05=.$+(,V=%/$+,&0,1Q!%;1!*'$(+%+'$!C;1&1!%C'!'&!7'&1!717D1&0!;'4(!
6!0+7+46&!/'0+%+'$!C+%;+$!%;1!$1%C'&I,!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"L !T;1cc+W!\64'**'W!Y!Z6$<'$1!`2L"La,!



! "2!

N -5.=05=.$+(9"+,1Q!%;1!0+%)6%+'$!C;1&1!%C'!'&!7'&1!8+&70!C+%;+$!6!$1%C'&I!
6&1!*'$$1*%1(!'$4=!%;&')<;!%;1!8'*64!8+&7,!

N L,/,&=,( 15.,$#1 Q! %;1! (+&1*%! '&! +$(+&1*%! 1R*;6$<10! '8! &1@1$)10! D1%C11$!
$1%C'&I!717D1&0,!

E;1!46%%1&!1R/46+$!$1%C'&IO0!1@'4)%+'$!()1!%'!1$('<1$')0!6$(!1R'<1$')0!8'&*10Q!

N P"0H7%&( $&<( +"0H7"=5( ,AA,05Q! %;1! *'$(+%+'$! C;1&1! %;1! 10%6D4+0;71$%! '8! 6!
&146%+'$! C+%;! 6! <+@1$! 8+&7! 01%0! *'$0%&6+$%0! %'! %;1! *&16%+'$! '8! 8)&%;1&!
&146%+'$0!C+%;!'%;1&!8+&70,!

N P,$.&%&?(.$0,1Q!%;1!*601!C;1&1!8+&70!+$@'4@1(!+$!6!&146%+'$!8+$(!%;17014@10!
*'7/1%+$<! +$! 6! &6*1! 8'&! +$%1&$64+c+$<! %;1! /6&%$1&X0! 6001%0! 6$(! &10')&*10W!
D18'&1! 416@+$<! %;1! 644+6$*1,! E;+0! +0! 7'0%! 4+I14=! %'! ;6//1$! C;1$! /&+@6%1!
D1$18+%0!6*])+&6D41!D=!6$=! '8!%;1! /6&%$1&0!68%1&!%;1=! ;6@1!416&$%!8&'7!%;1!
'%;1&!1R*11(!%;1!*'77'$!D1$18+%0!'8!%;1!644+6$*1,!

:6I+$<!6$!6%%17/%!%'! /)%!0'71! '&(1&!67'$<! /60%!&1016&*;10W!U)48W!n6&$1;'C!Y!
K)01&!`2LLFa(0%6%1!%;6%!:'D+41!G/1&6%'&0!*6&&=!')%!%;1!8'44'C+$<!@64)1!6*%+@+%+10Q!
E&6$0/'&%W! ['0%+$<! Y! (14+@1&=W! E1&7+$64! :6$6<171$%W! 3Z:! Y! \+44+$<W! 3'$%1$%! Y!
?1&@+*1! :6$6<171$%,! G%;1&! +$%1&10%+$<! *'$%&+D)%+'$0! *'71! 8&'7! %;1! /6/1&! D=!
3&+*144+W!T&+764(+!Y!T;+&'$!`2L"LaW!C;'!+(1$%+8=!0+R!(+881&1$%!@64)1!6*%+@+%+10,!E;1!
/6/1&!D=!(1!Z1)@1&!Y!\')C76$!`2LLJa!+0!8'*)01(!'$!%;1!&10')&*10!0/&16(!+$!%;1!
$1%C'&I!C;+41!%;1!6&%+*41!D=!U)W!n;6$<!Y!3;1$!`2L"La!+(1$%+8=!8+@1!6*%'&0!+$@'4@1(!
+$!%;1!$1%C'&I,!

?1@1&64!0*;'46&0!/&'/'01!7'(140!%;6%!@+0)64+c1!%;1!@64)1!$1%C'&I,!\60'41!Y!Z')01!
`2LLJa!/&'/'01!6!0+7/41!7'(14!'8!%;1!:'D+41!E141*'77)$+*6%+'$0!@64)1!$1%C'&IW!
C;1&1!:'D+41!G/1&6%'&0!`;1&1!$671(!E141*'7!?1&@+*1!.&'@+(1&0W!5+<)&1!9a!6&1!%;1!
/&+76&=! *'$%6*%! /'+$%! 8'&! *'$0)71&0,! 3'$%1$%! .&'@+(1&0W! ?1&@+*1! 6$(! \+44+$<!
.&'@+(1&0!6$(!'%;1&!6*%'&0!6&1!*6441(!1$6D41&0!`%;1=!;14/!%;1!01&@+*1!/&'@+(1&0!%'!
*&16%1W! (10+<$W! +$+%+6%1W! 6$(! (1/4'=! %;1! 01&@+*1a,! E;1! T'@1&$71$%!;'4(0! 6! 0/1*+64!
/'0+%+'$Q!6!/6&%+*)46&!I+$(!'8!1$6D41&!%;6%!;60!6$!+$84)1$*1!'$!0'71!'&!644!6*%'&0!+$!
%;1!@64)1!$1%C'&I,!

!

>%?=.,(W(F$+=,(I,5G".H("A(59,(5,+,0"#(#$.H,5(XS$1"+,(C(L"=1,Y(EUUZ[(



! "-!

.6<6$+!Y!5+$1!`2LLJa!;6@1!<'$1!8)&%;1&W!0I1%*;+$<!6!@64)1!$1%C'&I!*'7/'01(!D=!
%;1!@64)1!*;6+$0!'8!8+@1!/&+$*+/64!6*%'&0Q!3'$%1$%!.&'@+(1&0W!B//4+*6%+'$!.&'@+(1&0W!
#$8&60%&)*%)&1!.&'@+(1&0W!H1%C'&I!.&'@+(1&0W!K1@+*1!.&'@+(1&0,!!

!

>%?=.,(\()"*%+,(64,.$5".1(F$+=,(I,5G".H(-5.=05=.,(X 3$?$&%(C(>%&,Y(EUUZ[(

E;1! 7'0%! *'7/41%1! *'$%&+D)%+'$! +0! D=! \644'$! `2LLSa! C;'! +(1$%+8+10! $+$1! 6*%'&0W!
0+R%11$!@64)1!6*%+@+%+10g!%;1!6)%;'&!640'! (1@14'/0! (+881&1$%!0*1$6&+'0!8'&!$1%C'&I!
*'$8+<)&6%+'$,!

63K38 <'#2$%&E5%/"+'/,L&02/%)+&*%+D'/G&
B! 0+7/41! 7'(14! '8! %;1! :'D+41! G/1&6%'&0X! (+&1*%! $1%C'&I! +0! /&'/'01(! )0+$<! %;1!
$O<)#=$-&2/&#&'A-`011!>,2a,!5+<)&1!A!+44)0%&6%10! ;'C! :HG0!6$(! :PHG0! '/1&6%1!+$!
%;1!C;'410641!6$(!&1%6+4!76&I1%,!:HG0X!@64)1! '881&+$<!*'$0+0%0!'8!7'D+41!01&@+*10!



! "9!

`%'!%;1!*'$0)71&0W!+$!%;1!&1%6+4!76&I1%a!6$(!C;'410641!*6/6*+%=!`%'!%;1!:PHG0W!+$!
%;1!C;'410641!76&I1%a,!:PHG0!'881&!7'D+41!01&@+*10!%'!%;1!*'$0)71&0!%'',!

!

>%?=.,(]()I61($&<()FI61'(G9"+,1$+,($&<(.,5$%+(#$.H, 5(

E;1!%1&7!811!+0! )01(!%'!<1$1&+*644=! (10*&+D1!6!@64)1! 'Dd1*%!&146%1(!%'!6! /6=71$%!
`\644'$W! U64&6@1$0W! ?/1(64+1&+W! Y! P1$1c+6W! 2LLJg! T;1cc+W! Z1$<6W! Y! 3'&%+7+<4+6W!
2LLSg!T'$*64@10W!U64&6@1$0W!Y!\644'$W!2L"La,!B$=C6=!6!(+0%+$*%+'$!;60!%'!D1!76(1Q!

N .1&N)01! 811W! %'! +$(+*6%1! 6! /6=71$%! &146%1(! %'! '$1! *'$*&1%1! /&'()*%!
`?:?f::?W!*'$%1$%0W!1%*,a,!B!&164N4+81!1R67/41!+0!!""#$ X0!!""-./&0$ W!C;1&1!
'$1!/6=0!8'&!1@1&=!0+$<41!6//4+*6%+'$!('C$4'6(1(,!!

N ?)D0*&+/%+'$! 811W! %'! +$(+*6%1! 6! /6=71$%! %;6%! +0! &1<)46%1(! D=! 6$! '$<'+$<!
&146%+'$0;+/,! B$! 1R67/41! +0!."&/4;AX0! /&17+)7! 01&@+*1W! C;1&1! '$1! /6=0! 6!
7'$%;4=!811!%'!;6@1!)$4+7+%1(!6**100!%'!%;1!%&6*I0!6@6+46D41!'$!%;1!/46%8'&7,!

63M 71//%*+&+/%*0,&
5'&! %;1! 460%! (1*6(1! G/1&6%'&0! ;6@1! D11$! /&'<&100+@14=! '/1$+$<! %;1+&!*4'01(!
0=0%170!%'!17D&6*1!6!7'&1!*'446D'&6%+@1!6//&'6*;g!%;+0!%&1$(!;60!+7/4+*6%+'$0!'$!
%;1!C;'41!@64)1!$1%C'&I!6$(!;60!%'!D1!6$64=c1(!`2,F,"a,!G$1!'8!%;1!*'$01])1$*10!
'8!%;+0!/&'<&100+@1!'/1$+$<!+0!%;1!(+88)0+'$!'8!P+&%)64!G/1&6%'&0!`2,F,2a,!G/1&6%'&0!
6&1!C'&I+$<!%'!*'$@1&<1!8+R1(!6$(!7'D+41!'881&+$<0g!%;+0!%&1$(!+0!*')/41(!C+%;!%;1!
D''7! '8! 7'D+41! 01&@+*10! %;6%! 6&1! 0)D0%+%)%+$<! 8+R1(! 01&@+*10! `2,F,-a,! H1%C'&I!
%1*;$'4'<+10! 6&1! '$1! '8! %;1! 7'0%! +7/'&%6$%! 6&160! C;1&1! G/1&6%'&0! 8'*)0! %;1+&!
1R/1$(+%)&10,! 9T! %1*;$'4'<+10! C+44! ('7+$6%1! %;1! 76&I1%! 8'&! %;1! $1R%! 8+@1! o! %1$!
=16&0Q!%;1&18'&1!%;1!76+$!+7/4+*6%+'$0!;6@1!%'!D1!)$(1&0%''(!`2,F,9a,!!

63M3- 9/':&D"$$%0&>"/0%*,&+'&'5%*&>"/0%*,&
G/1&6%'&0!+$%&'()*1(!%;1!8+&0%!7'D+41!'881&+$<0!+$!%;1!16&4=!"SJL0,!?+$*1!%;1$W!%;1=!
;6@1! D11$! <&'C+$<! D=! ()/4+*6%+$<! $1%C'&I! 86*+4+%+10! 6$(! '@1&46//+$<! *'@1&6<1!
6&160W!()1!%'!%;1!6D01$*1!'8!6!0+$<41!+$*)7D1$%!/&'@+(+$<!)$+@1&064!*'@1&6<1!`60!+$!
%;1!5+R1(!+$()0%&=a,!E;1!%&6(+%+'$64!6//&'6*;!C60!%'! 'C$!6$(! *'$%&'4!6!$1%C'&I!
C;1&1! &10')&*10! 6&1! (1/4'=1(! 6$(! '/1&6%1(! d)0%! D=! %;1! 'C$1&Q! %;1&18'&1! %;1!
'C$1&0;+/!'8!0/1*%&)7!6$(!%;1!'C$1&0;+/!'8!*)0%'71&0!*671!%'!*'$0%+%)%1!%;1!%C'!
7'0%!*&)*+64!6001%0!'8!%&6(+%+'$64!:'D+41!G/1&6%'&0,!:'&1'@1&W!60!6!&10/'$01!%'!%;1!
0;'&%1$+$<! '8! %;1! ;6$(01%! 4+81*=*41W! %;1! G/1&6%'&0! (1*+(1(! %'! 0)D0+(+c1! ;6$(01%!
/)&*;601!6$(!%'!D)$(41!;6$(01%0!C+%;!0)D0*&+/%+'$0!`1,<,!%;&')<;!?#:N4'*I0a,!E;+0!
+$*&1601(! %;1+&! 41@1&6<1! 60! +7/'&%6$%! /6&%$1&0! 8'&! %;1! K1@+*1! .&'@+(1&0,! B%! %;1!
0671!%+71!+%!+7/4+1(!%;6%! :'D+41!G/1&6%'&0!C1&1!6*%+$<!$'%!d)0%!60!H1%C'&I!6$(!
?1&@+*1! .&'@+(1&0W! D)%! '8%1$! 60! K1@+*1! .&'@+(1&0! '&! 0)D0+(+c1&! %'',! E;1! +$()0%&=!



! ">!

*')4(! D1! *;6&6*%1&+c1(! 60! +$%1<&6%1(W! '&! 6%! 4160%! *'$*1$%&6%1(W! D'%;! ;'&+c'$%644=!
`()1!%'!4+7+%1(!$)7D1&!'8!P1$('&0!6$(!G/1&6%'&0!+$!%;1+&!&10/1*%+@1!76&I1%0a!6$(!
@1&%+*644=! `()1! %'! %;1! 86*%! %;6%! %;1! G/1&6%'&0! 6$(! P1$('&0! C1&1! +$%1<&6%+$<! '&!
+$%1&$64+c+$<!6*%+@+%+10!+$0%16(!'8!&14=+$<!'$!76&I1%!*'7/1%+%+'$a,!`\644'$W!2LLSa!

?*;'46&0"" !(10*&+D1!%;+0!%&6(+%+'$64! :'D+41!G/1&6%'&0X!6//&'6*;!60!0+"1,<! `1+%;1&!
G$++,<a!?$.<,&( %'!/'+$%!')%!%;6%!%;1!:'D+41!G/1&6%'&0!#$()0%&=!C60!*;6&6*%1&+c1(!
D=!6!4+7+%1(!$)7D1&! '8!+$$'@6%'&0W! ;+<;!1$%&=!D6&&+1&0! '$!%;1!0)//4=!0+(1!6$(!6!
86+&4=! 04'CW! 01])1$%+64! +$$'@6%+'$! /&'*100! `\644'$W! U64&6@1$0W! ?/1(64+1&+W! Y!
P1$1c+6W! 2LLJa,! G/1&6%'&0! ;14(! 6! /&'7+$1$%! /'0+%+'$W! *'$%&'44+$<! %;+$<0! 8&'7!
$1%C'&I! 6$(! 6//4+*6%+'$0! %'! 01&@+*10! 6$(! *'$%1$%! `[6771&0;'dW! ?6/)//'W! Y!
E6(6='$+W!2L"La,!E;1&1!C60!647'0%!$'!*'446D'&6%+'$!C+%;!'%;1&!6*%'&0W!60!0;'C$!+$!
5+<)&1!F,!E;+0!*'$8+<)&6%+'$!'881&1(!6!*'$0+0%1$%!)01&N1R/1&+1$*1!6$(!76(1!D+44+$<W!
01*)&+%=! 6$(! *)0%'71&! 0)//'&%! 0+7/41! 60! 1@1&=%;+$<! C60! *1$%&64+c1(,! 5&'7!
G/1&6%'&0X!/'+$%!'8!@+1CW!C6441(!<6&(1$0!<)6&6$%11(!6!46&<1!0;6&1!'8!&1@1$)10!6$(!
&1()*1!%;1!&+0I!%'!D1*'71!71&1!*'$$1*%+@+%=!/&'@+(1&0,!`(1!Z1)@1&!:,!W!2L""a!

E;101! *4'01(! 0=0%170! ;6@1! /&'<&100+@14=! D11$! '/1$+$<! )/! ()1! %'! %;1! <&'C+$<!
*'$0)71&!(176$(!8'&!8&11('7!%'!*;''01!D1%C11$!(1@+*10W!0'8%C6&1!6//4+*6%+'$0!
6$(! $1%C'&I0,! #%! +0! C;6%! 0'71! &1016&*;1&! *644!64,&( )"*%+, ! `K14'+%%1W! 2LLSa! '&!
"4,&(?$.<,& !`\644'$W!U64&6@1$0W!?/1(64+1&+W!Y!P1$1c+6W!2LLJa,!!

B00100+$<! %;1! %+718&671! C;1$! C6441(! <6&(1$0! ;6@1! D11$! 6D6$('$1(! +$! 86@'&! '8!
7'&1!'/1$!6//&'6*;10!+0!$'%!6$!160=!%60I,!E;1!0;+8%!+0!6$!'$<'+$<!/&'*100!%;6%!;60!
+7/4+*6%+'$0! +$! 7)4%+/41! ('76+$0,! B! <''(! ;+$%! *'710! 8&'7! %;1! C'&I! D=! :)&6%6W!
[601<6C6W!:)&6I67+W![6&6(6W!Y!k6%'!`2LLSaW!C;'!0)<<10%!%'!6$64=c1!%;1!/&'D417!
*'$0+(1&+$<! (+881&1$%!46=1&0,!M46D'&6%+$<!%;1+&!+(16!6$(!%6I+$<!+$%'! *'$0+(1&6%+'$!
&164N4+81!1R67/410W!%;1!8'44'C+$<!*4600+8+*6%+'$!+0!/&'/'01(Q!

N I,5G".H ,! ?+$*1! "SJL0! :'D+41! G/1&6%'&0! ;6@1! D11$! (1@14'/+$<! 01/6&6%1!
$1%C'&I0,! #$! %;1! 460%! %C'! =16&0! %;+0! %&1$(! +0! *;6$<+$<! 6$(! G/1&6%'&0! 6&1!
7'@+$<!%'C6&(0!$1%C'&I!0;6&+$<,!K)&+$<!2LLS!D$#$R!6$(! D$#$2&0! *&16%1(!
d'+$%!@1$%)&1!`J$/S5&+4#4/Aa!%'!D)+4(!6!9T!$1%C'&I!6$(!0;6&1!%;1!0/1*%&)7!
+$!?C1(1$!!`E141$'&W!2LLSa,!#$!2L""W!%;1!Z)00+6$!G/1&6%'&!T&/)!+0!;16(+$<!6!
0+7+46&!+$+%+6%+@1!`011!2,F,9,2a,!#&+0;!G/1&6%'&0!8R!6$(!$40*&@!6&1!C'&I+$<!+$!
%;+0!(+&1*%+'$!%''!`T?:BW!2L""(a,(

N K9"+,1$+,(#$.H,5 ,!G/1$$100!+$!%;1!C;'410641!76&I1%!7'@1(!+%0!8+&0%!0%1/0!
()&+$<! "SSSW! C;1&1! %;1! 8+&0%! :'D+41! P+&%)64! H1%C'&I! G/1&6%'&! `G40'42-
5&+4#$- UNa! D1<6$! +%0! '/1&6%+'$0! +$! %;1! ek,! E;1! 0+%)6%+'$! @6&+10! 8&'7!
*')$%&=! %'! *')$%&=! 60! %;1! C;'410641! 76&I1%! C60! +$%&'()*1(! D=! %;1!
&1<)46%'&=! 6)%;'&+%+10! %'! (&+@1! *'7/1%+%+'$! +$%'! 76&I1%0! C;1&1! 1R+0%+$<!
:HG0!;14(!0+<$+8+*6$%!76&I1%!/'C1&!`011!2,F,2a,(

N D"&5,&51($&<($44+%0$5%"&12(:'D+41!?1&@+*10!/46%8'&70!6&1!)01(!%'!(1@14'/!
6$(!(14+@1&!7'D+41!01&@+*10!%'!1$(N)01&0!`011!-,","a,!E64I+$<!6D')%!'/1$!6$(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"" !`\644'$W! U64&6@1$0W! ?/1(64+1&+W! Y! P1$1c+6W! 2LLJg! \644'$! Y! U64&6@1$0W! 2LLJg! \644'$W! 2LLSg!
T'$*64@10W! U64&6@1$0W! Y! \644'$W! 2L"Lg! T'$*64@10! Y! \644'$W! 2L""g! T;1cc+W! Z1$<6W! Y! 3'&%+7+<4+6W!
2LLSg! 51+dp'W! T'71cN\6&&'0'! Y! Z67'0W! 2L"Lg! (1! Z1)@1&! Y! \')C76$W! 2LLJg! (1! Z1)@1&W! P+001&W!
T)+441&7'W!Y!\'C76$W!2L"Lg!(1!Z1)@1&!:,W!2L""g!?;+$W!2LLJg![6771&0;'dW!?6/)//'W!Y!E6(6='$+W!
2L"Lg!51+dp'W!T'71cN\6&&'0'W!Y!Z67'0W!2L"Lg!['4c1&!Y!G$(&)0W!2L""a,!



! "A!

*4'01(!<6&(1$0!6%!%;+0!41@14!+0!7'&1!*'7/4+*6%1(!6$(!&1])+&10!6!0=0%176%+*!
6//&'6*;!`011!-,-,-a,!B$=C6=W!G/1&6%'&0X!7'D+41!/'&%640!`011!2,-a!&1/&101$%!
%;1!*4600+*64!1R67/41! '8!*4'01(!<6&(1$0,!E;1!7'0%!867')0! '$1!+0!G&3);&2$-
#4<$V1!'/1&6%+$<!0+$*1!2LL-,(

E;1!%&6$0+%+'$!8&'7!%;+0!/6&6(+<7!%'!%;1!6//4+*6%+'$!0%'&10!`011!2,-a!D1<6$!
+$! 2LLJW! C;1$!!""#$ ! 46)$*;1(! +%0!!""- ./&0$ ,! M@1&=! *'7/6$=! +7/4171$%0!
%;+0!/6&6(+<7!+$!+%0!'C$!C6=!0'!%;6%!C1!*6$!;6@1!'/1$!6//&'6*;10!`60!%;1!
!230&43-5)0,$/-F#)*$W!46)$*;1(!D=!%&&'#$-+$!2LLJa!6$(!7'(140!%;6%!6&1!4100!
'/1$!`60!%;1!!""-./&0$ a,!E;1&18'&1!%;1!:'D+41!?1&@+*10!*'7/1%+%+@1!6&1$6!+0!
*)&&1$%4=! *;6&6*%1&+c1(! D=! D'%;! /6&6(+<70,! B$=C6=! 7'&1! &1*1$%!
6//&'6*;10! `60! %;1! H7&#$:)#$- !""#4*)/4&2- C&@@=24/A! /&'d1*%! 46)$*;1(! +$!
2L""W!011!-,9a!*'$8+&7!%;1!%&1$(!%'C6&(0!'/1$$100,!

N )"*%+,( 3$B#,&5 ,( E;+0! ('76+$! +0! $'%! 1R/4'&1(! +$! %;+0! +$@10%+<6%+'$! D)%!
0'71!+$%1&10%+$<! '/1$!+$+%+6%+@10!6&1!0/&16(+$<,!MR67/410!6&1Q!3=++$3-6:4:!
`6! d'+$%! @1$%)&1! D1%C11$!G$04W&2- H40$#$::W!!DED 6$(! DX5&+4#$- U.!a! 6$(!
F)AXL=AX5&+4#$!`6!d'+$%!@1$%)&1!'8!>2!G/1&6%'&0!0)//'&%+$<!H53!/;'$10a,(

!

>%?=.,(^(>."#(G$++,<(5"("4,&(?$.<,&(

G@1&644W!G/1$! :'D+41!+0!%;1!&10)4%! '8!6!/,.5%0$+( <%17%&5,?.$5%"&! /&'*100!%;6%! ;60!
6881*%1(!:'D+41!G/1&6%'&0W!?1&@+*1!.&'@+(1&0W!60!C144!60!K1@+*1!.&'@+(1&0!`3&+*144+W!
T&+764(+W!Y!T;+&'$W!2L"La,!G/1&6%'&0X!&'41!;60!D11$!&1()*1(!416(+$<!%'!6!7'()46&!
*'$8+<)&6%+'$W! C;1&1! 6001%0! 6&1! 0/&16(! 67'$<! %;1! 6*%'&0! C;'! ;6@1! 6*%+@1! @64)1!
1R*;6$<10! C+%;! 16*;! '%;1& `5+<)&1! Fa, 5'&! 1R67/41W! %;1! +$%&'()*%+'$! '8! :PHG0!
`011!2,F,2a! ;60! *&16%1(!6!0+%)6%+'$!C;1&1!76$=!76d'&! /46=1&0!01/6&6%1!8&'7!%;1!
:HG0W!011I+$<!%'!6**100!%;1!@64)1!*;6+$!6%!644!41@140!`?;+$W!2LLJa,!!

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

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

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

-./0' -..0' 1000' 10-0' 1010'

!"#$ 210--3$

%&'('210--3$
1".20#3 ( )*'+,&-./.'0 '2100.3$

1.23.4$,&-./*$56$2-...3 $

"77$8'&2*$2100/3$

"492&.9$,(2:*'$7/(;*$2100/3$

<=$>$*.2;&?'210--3$

1&9(@&4*$A.B*C'210043$40-."-.+(&-)(566'*%&$0-+(

780'"+&'"(

5%"6&7'8+*7&9' :+%%&7'8+*7&9'



! "F!

63M36 !=%&2:5")+&'(&<NFE,O&*%D&)="$$%*>%,&2*&+=%&.*01,+/?&
:'D+41! P+&%)64! H1%C'&I! G/1&6%'&0! `011! 2,"a! 6&1! $'C6(6=0! 6! /;1$'71$'$! '8!
<&'C+$<!+7/'&%6$*1!+$!%;1!+$()0%&=,!#$(11(W!0+$*1!2LLLW!:PHG0!;6@1!D11$!%6I+$<!
0+<$+8+*6$%!76&I1%!0;6&1W!64%1&+$<!+$()0%&=X0!@64)1!$1%C'&I! 6$(!+$*&160+$<! *;)&$!
6$(! 0)D0*&+D1&! 6*])+0+%+'$! *'0%0! `?;+$W! 2LLJa,! E;1! $)7D1&! '8! :PHG0! +0!01%! %'!
<4'D644=!1R*11(!:HG0!D=!7+(N2L"-!`U+&14100!#$%144+<1$*1W!2L"LDa,!!

M881*%+@1!:PHG0!;6@1!0)88+*+1$%!6<&1171$%0!C+%;!1R+0%+$<!G/1&6%'&0!%'! /&'@+(1!6!
<''(!01&@+*1!*'@1&6<1!6&16W!6$(!0'71!C144N(+@1&0+8+1(!:PHG0!*6$!'881&!6!/&'()*%!
7+R! %;6%! :'D+41! G/1&6%'&0! *6$$'%! 76%*;! `\6$1&d11! Y! K+//'$W! 2LLSa,! :'&1'@1&W!
()1!%'!%;1!86*%!%;6%!76$=!:PHG0!;6@1!8'*)01(!'$!'881&+$<!(+0*')$%1(!01&@+*10W!%;1!
+$()0%&=!;60!1R/1&+1$*1(!6$!+$*&1601(!*'7/1%+%+'$!6$(!6!4'C1&1(!BZ.e,!

3'$0+(1&+$<!%;1!%6&<1%!76&I1%W!?P.!B(@+0'&0!`2L"La!+(1$%+8+10!%;1!8'44'C+$<!:PHG!
D)0+$100!7'(140Q!

N :59&%0Q! %6&<1%0! +$%1&$6%+'$64!*'77)$+%+10! /&'@+(+$<!*;16/! *6440! %'! ;'71!
*')$%&+10!`+,1,!5&+4:=3!+$!5&6$*1a,!

N !%10"=&5Q! 0+7/41! 6$(! *;16/! 7'D+41! 01&@+*10! %6&<1%+$<! /&+*1! 01$0+%+@1!
*)0%'71&0! `+,1,!.4@A&! +$! \14<+)7W! T1&76$=W! 5&6$*1W! E;1! H1%;1&46$(0! 6$(!
?/6+$a,!

N L,5$%+Q! '881&1(!D=!&1%6+41&0!C+%;!0%&'$<! (+0%&+D)%+'$!$1%C'&I!%6&<1%+$<!%;1!
7600!76&I1%!`+,1,!C&&"-G&*$!+$!#%64=!6$(!C)00$;&=0-5&<4#!+$!?/6+$a,!

N 8,+,0"# Q! 7'D+41! 01&@+*10! '881&1(! %'! 46$(4+$1! *)0%'71&0! +$! 6((+%+'$! %'!
1R+0%+$<!01&@+*10!`+,1,!82&!+$!?/6+$!6$(!():/9$+ !+$!#%64=a,!

N ),<%$R_"=59Q!@64)1!6((1(!7)0+*!6$(!@+(1'!*'$%1$%!%6&<1%+$<!=')$<!/1'/41!
`+,1,!5DG-5&+4#$!+$!#%64=!6$(!GA+$@&+4#$!+$!T1&76$=a,!

N S$&H%&?Q!%6&<1%0!1R+0%+$<!*)0%'71&0! /&'@+(+$<!6((+%+'$64!01&@+*10!0)*;!60!
7'D+41!D6$I+$<!`+,1,!F&:/$-5&+4#$!+$!#%64=!6$(!L)2,42/$0!+$!?/6+$a,!

N !$5$ Q! :PHG0! %;6%! /&'@+(1! '$4=! 7'D+41! (6%6! 6$(! D&'6(D6$(! 6**100,! B$!
1R67/41!+0!LD!+$!%;1!ek,!

N S=1%&,11Q! %6&<1%0! *'&/'&6%1! *)0%'71&0! C+%;! %6+4'&1(! @'+*1! 6$(! (6%6!
0'4)%+'$0!`+,1,!!+4*) !+$!%;1!eka,!

N K,* Q! '881&0! +$$'@6%+@1! 01&@+*10! `+,1,! *644! 8+4%1&+$<W! /1&0'$64+c1(! @'+*176+4!
6$(!'$4+$1!+$D'Ra,!B$!1R67/41!+0!;&2T&=!+$!?/6+$,!

N O</,.5%1%&?Q! 8&11! *6440! 6$(! ?:?! 0)D0+(+c1(! D=! %6&<1%1(! 6(@1&%+0+$<! %'!
0)D0*&+D1&0!`+,1,!L#A,!+$!%;1!ek!6$(!%;1!H1%;1&46$(0a,!

3'$0+(1&+$<!%;1!41@14!'8!+$@10%71$%!6$(!%1*;$+*64!+$(1/1$(1$*1!`3&+*144+W!T&+764(+W!
Y!T;+&'$W!2L"LaW!:PHG0!*6$!D1!*4600+8+1(!60!`h'W!2LLSaQ!

N -,./%0,( 4."/%<,. Q! )010! :HGX0! +$8&60%&)*%)&1W! /)&*;60+$<! 6+&%+71! 6%! 6!
C;'410641!/&+*1!8'&!&10641!%'!*'$0)71&0!`+,1,!.)42:+=0AY:-5&+4#$!+$!%;1!eka,(

N :&9$&0,<( 1,./%0,( 4."/%<,. Q! ;60! 7'&1! D&6$(1(! *)0%'71&! +$%1&86*10! 6$(!
)0)644=!/&'@+(1!6((+%+'$64!01&@+*10!%;&')<;!+%0!01&@+*1!/46%8'&7,!E;1!*6&&+1&!
1$%+&14=!&14+10!'$!%;1!:HG!`+,1,!F&:/$-5&+4#$!+$!#%64=a,(



! "J!

N >=++()FI6 Q!D'&&'C0!+&&1/46*16D41!7'D+41!*'77)$+*6%+'$0!+$8&60%&)*%)&10!
`0)*;!60!&6(+'!%&6$07+00+'$0!6$(!D601!0%6%+'$!*'$%&'441&0a!8&'7!:HG,!#%!;60!
+%0! 'C$! $1%C'&I! 6$(! /&'@+(10! +%0! 'C$! (+881&1$%+6%1(! 01&@+*10,! E;1! :PHG!
6//16&0!60!6!&'67+$<! /6&%$1&!6$(!+%!$11(0!+$%1&*'$$1*%+'$!6&&6$<171$%0!
C+%;!'%;1&!G/1&6%'&0!`+,1,!G40'42-5&+4#$!+$!%;1!eka,(

!"#"!"$ %&'()*+,-./'*(0'12,*,3/1(/'4,5)'0./*4,.6/407/404,
M)&'/1!!+0!%;1!;'7146$(!'8!%;1!:PHG0W!;'0%+$<!6D')%!>Fq!'8!%;1!P+&%)64!G/1&6%'&0!
/&101$%!+$!%;1!<4'D64!76&I1%!`U+&14100!#$%144+<1$*1W!2L"LDg!2L""6a,!E;+0!76&I1%!+0!
1R/1&+1$*+$<!%;1!8'44'C+$<!%&1$(0!`?P.!B(@+0'&0W!2L"LaQ!

N #$! 76%)&1! :PHG! 76&I1%0! `1,<,! H'&%;1&$! M)&'/1aW! 7600! 76&I1%! <1$1&+*!
:PHG0! 6&1! 4'0+$<! <&')$(! %'! $+*;1! :PHG0! %6&<1%+$<! 0/1*+8+*! 01<71$%0! '&!
'881&+$<!+$$'@6%+@1!01&@+*10!6$(!0'4)%+'$0,!

N ?1@1&64! :HG0! 6&1! D1*'7+$<! +$*&160+$<4=! 6*%+@1! +$! %;1! :PHG! 76&I1%! D=!
D)=+$<!:PHG0!;'0%1(!+$!%;1+&!$1%C'&I!6$(!46)$*;+$<!0)DND&6$(0,!

N B0! 7'D+41! 76&I1%0! 6//&'6*;! 76%)&+%=! 6$(! &1<)46%+'$! /&'7'%10!
*'7/1%+%+'$W!:PHG0!6&1!1R/1*%1(!%'!6//16&!+$!76$=!$1C!*')$%&+10,!

!

>%?=.,(Z()FI61(4.,1,&0,(%&(K,15,.&(:=."4,(X-F3(O</% 1".1Y(EU@U[(

:PHG0! 6&1! 6! *')$%&=N0/1*+8+*! /;1$'71$'$Q! %;1! $)7D1&! '8! /46=1&0! 6$(! %;1+&!
76&I1%! 0;6&1! @6&=! 6! 4'%! 8&'7! *')$%&=! %'! *')$%&=,! B! &1016&*;! D=!H40$#$::-
62/$##4'$2*$!`2L"LDa!0;'C0!%;6%!T1&76$!76&I1%!+0!%;1!7'0%!+$%1&10%+$<!'$1!+$!%;1!
Me!()1!%'!%;6%!86*%!%;6%Q!

N #%! ;'0%0! %;1! D+<<10%! 67')$%! '8! :PHG0,! ?)*;! 6! /&'4+81&6%+'$! ;60! D11$!
(1@14'/1(!/6&%4=!+$!&10/'$01!%'!%;1!76&I1%!01<71$%6%+'$!6//&'6*;!6('/%1(!
D=!KXF#=:(%'<1%;1&!C+%;!%;1+&!I11$$100!%'!6%%&6*%!:PHG0!%'!%;1+&!$1%C'&I,!
#$! 6((+%+'$! %'! ">! D&6$(0! '8! +%0! 'C$W!KXF#=:! ;'0%0! -J! :PHG0,! MN.4)0X!
6//&'6*;! /&'7/%1(! %;1! '%;1&! G/1&6%'&0! %'! 8'44'C! 0)+%! +$! 46)$*;+$<! %;1+&!
'C$! '/1&6%'&N'C$1(!D&6$(0!6$(!&16*;! :PHG!6<&1171$%0!6$(!+0!6!76d'&!
86*%'&!+$!T1&76$=!;6@+$<!%;1!01*'$(N4'C10%!BZ.e!+$!U10%1&$!M)&'/1,!



! "S!

N #%! +0! ('7+$6%1(! D=! 6! ;6$(8)4! '8! 46&<1! :PHG! <&')/0! 0)*;! 60!(0$$2$/-6$(!
M04##4:*7-D$#$*&@,! B0! '8! m"! 2L"LW!(0$$2$/-%0&="! 64'$1! 6**')$%1(! 8'&! "F,2!
7+44+'$!*'$$1*%+'$0!'&!"Aq!'8!%;1!T1&76$!76&I1%,!!

63M38 92P%0J<'#2$%&7'*B%/>%*)%&"*0&A1#,+2+1+2'*&
5+R1(! 6$(! C+&14100! $1%C'&I! C+44! *'$@1&<1! '$! 6! #.ND601(! /46%8'&7,! E;+0!
/;1$'71$'$W!C'&4(C+(1!I$'C$!60! >%Q,<7)"*%+,(D"&/,.?,&0,( `5:3a!`Z'II60W!1%!
64,W!2LLSaW!+0!<+@+$<!D+&%;!%'!M&5,?.$5,<( 64,.$5".1 W!C;+*;! ;6@1!%;1! 'C$1&0;+/! '8!
D'%;!8+R1(!6$(!7'D+41!$1%C'&I0!+$!6!76&I1%W!C+%;!*416&!01/6&6%+'$!'8!%;1!8+R1(!6$(!
7'D+41! '/1&6%+'$X0! D)0+$100! )$+%0,! #$%1<&6%1(! G/1&6%'&0! 6&1! 6D41! %'! '881&!
])6(&)/41N/46="2 !`9.a! 01&@+*10! `D&'6(D6$(! (6%6W! 8+R1(! %141/;'$=W! %141@+0+'$! 6$(!
7'D+41!%141/;'$=a,!!

U;+41!5:3!+$@'4@10!%;1!G/1&6%'&0W!>%Q,<75"7)"*%+,( -=*15%5=5%"&!`5:?a!&1@'4@10!
6&')$(!1$(N)01&0Q!%;101!%C'! /;1$'71$6!&1/&101$%!%C'!0+(10! '8!%;1!0671!%&1$(,!
5:?!716$0!%;1!&1/46*171$%!'8!8+R1(N4+$1!01&@+*10!C+%;!7'D+41!01&@+*10!'&!%;1!)01!
'8!7'D+41!+$0%16(!'8!8+R1(!/;'$1!8'&!*6440!'&!6**100!%'!%141*'7!01&@+*10,!#%!('10!$'%!
$1*1006&+4=! 716$! 0)D0%+%)%+'$! +$! %;1! %1*;$+*64! 01$01! '8! /'0+%+@1! *&'00N/&+*1!
1460%+*+%=!'8!(176$(,!E;1&18'&1!+%!+0!$'%!$1*1006&+4=!6!0;+8%!+$!(176$(!+$!&10/'$01!
%'! 6! *;6$<1! +$! %;1! &146%+@1! /&+*10! '8! %;1! %C'! 01&@+*10,! B)0%&+6! +0! %;1! M)&'/16$!
*')$%&=!%;6%W!0%6&%+$<!8&'7!2LL2W!;60!D11$!1R/1&+1$*+$<!5:?!%;1!7'0%,!!

63M3; ;Q&*%+D'/G,O&+=%&*%D&+%)=*'$'>2)"$&)="$$%*>%&
G/1&6%'&0!;6@1!%'!(164!C+%;!&6/+(4=!?."G%&?(<$5$(/"+=#,1,!E;+0!+0!*'$8+&71(!D=!
K04*::&2X0!8'&1*60%0!6&1!01%!%'!>L!D+44+'$0!7'D+41!*'$$1*%+'$0!D=!2L2LW!<1$1&6%+$<!
)/!%'!"LLL!%+710!%;1!*)&&1$%!$1%C'&I!%&688+*!`U+&14100!#$%144+<1$*1W!2L""6a,!!

!

>%?=.,(`()"*%+,(<$5$(5.$AA%0(/"+=#,12(XK%.,+,11(M&5,++%?,&0,Y(EU@@$[(

5'&!%;+0!&160'$ 9T!%1*;$'4'<+10W!C;+*;!&1/&101$%!%;1!$1R%!<1$1&6%+'$!'8!D&'6(D6$(!
C+&14100!6**100!*'77)$+*6%+'$!0=0%170!`\6d6dW!\6DD6&W!3;6C46W!Y!:64;'%&6W!2LLSaW!
;6@1!6!<&16%!+7/6*%!+$!:'D+41!G/1&6%'&0X!0%&6%1<+*!(1*+0+'$!8'&!$1R%!=16&0,!

E6I+$<!%;+0!+$%'!6**')$%W!+%!+0!+$%1&10%+$<!%'!;6@1!6$!'@1&@+1C!'$!9T!`2,F,9,"a,!E;1$W!
()1!%'!%;1+&!+7/'&%6$*1!8'&!%;1!M)&'/16$!76&I1%W!hEM!%1*;$'4'<+10!6&1!6$64=c1(!
`2,F,9,2a,!E'!*'$*4)(1W!%;1!+$@10%+<6%+'$!c''70!'$!0/1*%&)7!644'*6%+'$!/&'D4170!+$!
M)&'/1!`2,F,9,-a,!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"2 !E&+/41N/46=!`-.a!01&@+*10!*'$0+0%!'8!D&'6(D6$(!(6%6W!8+R1(!%141/;'$=!6$(!%141@+0+'$,!



! 2L!

!"#"8"$ 9*&4,:6*'*:(/'&1(&:1,
K18+$+$<! 9T! ;60! D11$! 6! 4'$<! /&'*100! ;16(1(! D=! %;1! #$%1&$6%+'$64!
E141*'77)$+*6%+'$! e$+'$X0! Z6(+'! *'77)$+*6%+'$! ?1*%'&! `#EeNZa,! B7'$<! %;1!
@6&+')0!1@1$%0W!%C'!C1&1!%;1!7+410%'$10Q!

N !,A%&,(59,( .,V=%.,#,&51 Q!67'$<!%;17W!%;1!%6&<1%!/16I!(6%6!&6%1!C60!01%!
%'!"LL!:D+%f0!8'&!;+<;!6$(!"!TD+%f0!8'&!4'C!7'D+4+%=,!E;1 bandwidth had to 
be scalable up to and including 40 MHz!`#EeNZW!2LLJa,!!!

N a=$+%AB( 59,( 5,09&"+"?%,1Q( %C'! %1*;$'4'<+10W! hEMNB(@6$*1(! 6$(!
U+&14100:BHNB(@6$*1(W! 6&1! ])64+8+1(! 60! %&)1! 9T! `#:ENB(@6$*1(a!
%1*;$'4'<+10! `#EeNZW! 2L"La,! E;101! %1*;$'4'<+10! /&'@+(1! 6! <4'D64! /46%8'&7!
'$!C;+*;!%'!D)+4(!%;1!$1R%N<1$1&6%+'$0! '8!+$%1&6*%+@1!7'D+41!01&@+*10!%;6%!
C+44! /&'@+(1! 860%1&! (6%6! 6**100W! 1$;6$*1(! &'67+$<! *6/6D+4+%+10W! )$+8+1(!
71006<+$<!6$(!D&'6(D6$(!7)4%+71(+6,!!

Z1@+1C+$<!%;1!C'&I0!D=!\6d6dW!\6DD6&W!3;6C46W!Y!:64;'%&6!`2LLSaW!T'Dd)I6!`2LLSaW!
K+!Y![)6$;)6$!`2LLSaW!k;6$W!m6(11&W!B$06&+W!Y!U6;11(!`2LLSaW!B&0;6(W!56&'']W!Y!
?;6;!`2L"La!9TX0!76+$!816%)&10!*6$!D1!0)776&+c1(!60!8'44'C0Q!

N J%?9( 4,.A".#$&0,1 Q! ()1!%'! ;+<;1&!D6$(C+(%;! `)/!%'!9L:[ca!6$(! ;+<;1&!
(6%6!&6%1!`"LL!:D+%f0!o!"!TD+%f0a,(

N M&5,."4,.$*%+%5B( $&<( ,$1B( ."$#%&?Q!01674100!6**100!<)6&6$%110!%'! )01&!
*'$$1*%+@+%=! %'! (+881&1$%! 6**100! %1*;$'4'<+10! 6$(! 6**100! $1%C'&I! C+%;!
7+$+764!+$/)%!8&'7!%;1!)01&,(

N -0$+$*%+%5BQ! 9T! 6('/%0! 6$! ;'&+c'$%64! #.N*1$%&+*! 6&*;+%1*%)&1! %;6%! +(1644=!
0)+%0!%;+0!*;6441$<1,(

N >=++B( 0"&/,.?,<( 1,./%0,1Q!841R+D41!6$(!+$%144+<1$*1!%1*;$'4'<=!%'!76I1!6!
C+(1!@6&+1%=!'8!01&@+*10!6@6+46D41!%'!%;1!(+881&1$%!/46%8'&70!0)//'&%+$<!9T,!(

N :&9$&0,<(P"0$5%"&7S$1,<(1,./%0,1Q!/)0;!6$(!/)44!01&@+*10!&14=+$<!'$!%;1!
$1%C'&IX0!6D+4+%=!%'!4'*6%1!0)D0*&+D1&0,!!

E;1!76+$!*;6441$<10!+$%&'()*1(!D=!9T!&181&!%'!%;1!8'44'C+$<!6&160Q!

N 3,.1"&$+%b$5%"&Q! 0)//'&%! '8! /1&0'$64! *'$%1R%N)01&! /&'8+4+$<W! *'$%1R%!
6C6&1$100W! BBB! `6)%;1$%+*6%+'$W! 6)%;'&+c6%+'$W! 6**')$%+$<aW! '/1$! %;+&(!
/6&%=!6**100W!6(6/%6D+4+%=W!1%*,!!

N a=$+%5B( "A( 1,./%0,Q! ;+<;1&! /1&8'&76$*10!7)0%!D1! *')/41(!C+%;!1$;6$*1(!
])64+%=W!1881*%+@1!01*)&+%=!7160)&10!6$(!1R%1$0+@1!64%1&$6%+@10!%'!&16*;!%;1!
*'$%1$%0!C+%;')%!(146=0,(

N M&5,?.$5%&?(1,./%0,1Q!$'$!#.ND601(!(1@+*10!`0)*;!60!%;1!'$10!)01(!8'&!P'#.!
01&@+*10a!6$(!#.ND601(!(1@+*10!6&1!D'%;!01&@1(!D=!9T,!E;1&18'&1!+$%1<&6%+$<!
71*;6$+070!'8!/&'@+(+$<!01&@+*10!6&1!$11(1(,(

N !,$+%&?(G%59($(0"#4+,Q($.09%5,05=.,Q!*'7/41R+%=!+0!+$%&'()*1(!D=Q(

o )=+5%#"<,(<,/%0,1 Q!(1@+*10!%;6%!'/1&6%1!'$!9T!$1%C'&I0!;6@1!%;1!
*6/6D+4+%=! %'! '/1&6%1! +$! (+881&1$%! $1%C'&I0,! B! 71*;6$+07! %'! 6(6/%!
%;1!(1@+*1!%'!@6&+')0!C+&14100!+$%1&86*10!;60!%'!D1!+7/4171$%1(,(



! 2"!

o -B15,#(<%10"/,.B($&<(1,+,05%"&,(

o -,./%0,($&<(*%++%&?,(

:'D+41!G/1&6%'&0!64%1&$6%+@1!6('/%+'$!0%&6%1<+10!6&1!`E141*'7/6/1&W!2L""6aQ!

N WN(&,5G".H1(4$.$++,+(5"( ,Q%15%&?(TN(&,5G".H1,!E;1!8'&71&!*6$!D1!)01(!
8'&! $1C! 01&@+*10! C+%;! ;+<;! &1])+&171$%0! '8! 0/11(! 6$(! ])64+%=! 0)*;! 60!
P+(1'N'$NK176$(!6$(![KEP,!

N >%Q,<(S."$<*$&<(K%.,+,11(O00,11!`5\UBa,!E;+0!6//&'6*;!+0!0)+%6D41!8'&!
*')$%&+10!C;1&1!6!D&'6(D6$(!8+R1(!$1%C'&I!+$8&60%&)*%)&1!('10!$'%!1R+0%!'&!
+0!$'%!1*'$'7+*644=!8160+D41!`+,1,!#$(+6!6$(!Z)00+6a,!

N WN(5"(,Q4$&<(59,(0$4$0%5B("A(,Q%15%&?(G%.,+,11(&,5G".H1 ,!!E;+0!6//&'6*;!
+0! &1*'771$(1(! 8'&! 0+%)6%+'$0! C;1&1! %;1! 46&<1! $)7D1&0! '8! 076&%/;'$10!
6$(! %6D41%0! *6)01! *6/6*+%=! /&'D4170! 8'&! :'D+41! G/1&6%'&0! `+,1,! 60!
1R/1&+1$*1(!D=!!DED!68%1&!%;1!+$%&'()*%+'$!'8!4F7&2$a,!

!"#"8"!  ;<52,(6/,4/=(,>(/:640+0?&:*+,@*16&04A,&4,5)'0./,
P8:7O</$&0,< "- !&1/&101$%0!'$1!'8!%;1!*144)46&!$1%C'&I0!7'&1!&1*1$%!%1*;$'4'<+10,!
#%! ;60! D11$! (1@14'/1(! 6$(! 0%6$(6&(+c1(! %;1! -&(! T1$1&6%+'$! .6&%$1&0;+/! .&'d1*%!
`-T..a! 60! 6! 76d'&! 1$;6$*171$%! '8! %;1! -T..! h'$<! E1&7! M@'4)%+'$! `hEMa!
0%6$(6&("9 ,!#%!+0!%;1!$6%)&64!1@'4)%+'$!'8!01@1&64!2T!6$(!-T!0=0%170W!+$*4)(+$<!T?:!
6$(! e:E?,! E;+0! 60/1*%! ('10! $'%! +7/4=! %;6%! *)&&1$%! 2Tf-T! $1%C'&I0! *6$! D1!
6(6/%1(! %'! hEMQ! )0+$<! G5K:N?35K:B! +$0%16(! '8! U3K:BW! +7/4171$%+$<! hEM!
&1])+&10!%'!D)+4(!$1C!$1%C'&I0,!!

#$! ?1/%17D1&! 2LLSW! -T..! 0)D7+%%1(! hEMNB(@6$*1(! %'! #EeNZ! D1! 1@64)6%1(! 60! 6!
*6$(+(6%1! 8'&! #:ENB(@6$*1(! `-T..W! 2LLSa,! E;+0! 0%6$(6&(! +0! 0)//'&%1(! D=! 76$=!
'/1&6%'&0! `0)*;! 60!G&3);&2$W!80)2'$ W!DX- 5&+4#$W!JDD- M&C&5&W!C742)- 5&+4#$! 6$(!
D$#$*&@-6/)#4)a!6$(!@1$('&0!`0)*;!60!K04*::&2W!J&0/$#W!!#*)/$#XZ=*$2/W!J&,4)-.4$@$2:!
6$(!Z%-K#$*/0&24*:a!6(;1&+$<!%'!%;1!hEMf?BM!E&+64!#$+%+6%+@1!`hE?#a,!

T4'D644=W! hEM! %1*;$'4'<+10! 6&1! 1R/1*%1(! %'! 1R/4'(1! +$! 2L""W! C;1$! :'D+41!
G/1&6%'&0! 6&1! <'+$<! %'! 0/1$(! 6D')%! r"! D+44+'$! 8'&! hEM! 1])+/71$%g! hEM! D601!
0%6%+'$0! 6&1! 8'&1*60%1(! %'! *4+7D! %'! ALLWLLL! C'&4(C+(1! D=! 2L">! `B\#! Z1016&*;W!
2L"La! C;1$! 6D')%! 9q! '8! <4'D64! 7'D+41! *'$$1*%+'$0! C+44! D1! &1/&101$%1(! D=! hEM!
`U+&14100!#$%144+<1$*1W!2L""6a,!E;+0!%&1$(!+0!*'$8+&71(!D=!K04*::&2!%;6%!1R/1*%0!%'!
<1$1&6%1!0+<$+8+*6$%!06410! '8!hEM!$1%C'&I!1])+/71$%!8&'7!2L"2! '$C6&(0! (&+@1$!
D=!%;1!0)&<1!+$!7'D+41!(6%6!%&688+*!`?6$(0%&'7W!2L""a,!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"- !-T..!Z141601!"L !
"9 !-T..!Z141601!J!
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!

>%?=.,(@U(N+"*$+(#"*%+,(0"&&,05%"&1Y(5,09&"+"?B(19$.,2(XK%.,+,11(M&5,++%?,&0,Y(EU@@$[(

B! :'D+41! G/1&6%'&! `*)&&1$%4=! )0+$<! T?:f-T! 8'&! 7'D+41! 01&@+*10a! %;6%! C6$%0! %'!
(1/4'=!6!hEM!$1%C'&I!+0!1R/1*%1(!%'!+$@10%!6D')%!>LL!7+44+'$0!MeZ!`#KBEMW!2L""a,!
E;+0!10%+76%+'$!+0!(1%6+41(!60!8'44'C0Q!!

N P8:7*$1,<($00,11(&,5G".H'( 6D')%!-->!7+44+'$0!MeZ!+$!%;1!/1&+'(!2L""!o!
2L"J,! E;+0! 67')$%! 644'C0! %'! *'@1&! 6! 46$(! C;1&1! 4+@1! 6D')%! "L! 7+44+'$0!
/1'/41!6$(!%'!<)6&6$%11!6!/'/)46%+'$!*'@1&6<1!'8!F>q,(

N -4,05.=#' !6D')%!JL!7+44+'$0!MeZ,(

N S$0H9$=+(&,5G".H'(6D')%!""2!7+44+'$0!MeZ,(

M)&'/1! ;60! D11$! %;1! C'&4(X0! 8+&0%! *'771&*+64! 6&16! 8'&! hEMND601(! '881&+$<0,! E;1!
H'&(+*0!6&1!%;1!6&16!C;1&1!G/1&6%'&0!6&1!1R/1&+71$%+$<!%;1!7'0%,!#$!K1*17D1&!
2LLSW!D$#4).&2$0)! 46)$*;1(! %;1! 8+&0%! 9T! *'771&*+64! 01&@+*10! D601(! '$! %;1! hEM!
0%6$(6&(! +$! ?%'*I;'47W! ?C1(1$W! 6$(! G04'W! H'&C6=! `E14+6?'$1&6W! 2LLSa,! E;+0!
01&@+*1! ;60! D11$! 76&I1%1(! 60! 9T! 1@1$! +8! %;1! 6*%)64! #:ENB(@6$*1(! %1*;$'4'<+10!
C1&1! $'%! (18+$1(! =1%Q! hEM! 0%6$(6&(! `Z141601! Ja! ;60! D11$!)01(! +$0%16(! '8! hEMN
B(@6$*1(! `Z141601! "La,!D$#4).&2$0)! 1R%1$(1(! +%0! 9T! hEMND601(! $1%C'&I! %'!
K1$76&I! `:6=! 2L"LaW! 5+$46$(! `H'@17D1&! 2L"La! 6$(! M0%'$+6! `K1*17D1&! 2L"La,!
5&'7!K1*17D1&!2L"LW!D$#4).&2$06X0!&+@640!`D$#$R!6$(!D$#$2&0a!I+*I1(!'88!6!0;6&1(!
hEM!$1%C'&I!+$!?C1(1$!%;6%!+0!$'C!1R/1&+1$*+$<!6!&164!*'7/1%+%+'$!67'$<!hEMN
D601(!'881&+$<0,!h''I+$<!6%!*)&&1$%!'881&+$<0!D=!D$#4).&2$0)!6$(!+%0!&+@640W!C;6%!+0!
76&I1%1(! 60! 9T! +0! 6*%)644=! D601(! '$!4.,7WN! `k;6$W! m6(11&W! B$06&+W! Y! U6;11(W!
2LLSa!%1*;$'4'<+10,!E;1!%1&7!T2`N!+0!)01(!%'',!3)0%'71&!6('/%+'$!;60!D11$!&1644=!
4'CQ! 0+R! 7'$%;0! 68%1&! %;1! *'771&*+64! 46)$*;W! d)0%! 6D')%! "LLL! *'0%)71&0! ;6(!
0)D0*&+D1(!9T!01&@+*10!`.E?W!2L"La,!

#$! Z)00+6W! %;1! G/1&6%'&!T&/)! 6+70! %'! 0C+%*;! 8&'7! U+:Bs! %'! hEM! +$! %;1! @60%!
76d'&+%=! '8! +%0! 76&I1%0! D=! %;1! 1$(! '8! 2L"-! `U+&14100! #$%144+<1$*1W! 2L"L6a,! E'!
6*;+1@1!%;+0!<'64W!%;1!G/1&6%'&! ;60!0+<$1(!6!$1%C'&IN0;6&+$<!(164!C+%;!%;1! '%;1&!
76+$! :'D+41! G/1&6%'&0Q!5$')(&2 W![&:/$#$*&@-6$(! G4@"$#C&@,!T&/)! C+44! D)+4(! 6!
$1%C'&I!1$6D4+$<!;+<;N0/11(!7'D+41!D&'6(D6$(!6**100!01&@+*10!6*&'00!"JL!*+%+10!
`C+%;!6!%'%64!/'/)46%+'$!'8!7'&1!%;6$!FL!7+44+'$!*+%+c1$0a!D=!2L"9!`T?:BW!2L""*a,!

B%!%;1!7'71$%W!d)0%!#$%1&$1%!I1=0!*6$!)01!hEMND601(!(6%6!01&@+*10,!36/6D41!/;'$10!
6&1!%'!D1!6@6+46D41!6%!%;1!1$(!'8!2L"",!



! 2-!

!"#"8"B C./:(')7,*++0:*(&04,&4,5)'0./,
?/1*%&)7! 644'*6%+'$! C+44! (1%1&7+$1! %;1! %+7+$<! 6$(! /6%%1&$! '8! (1/4'=71$%! '8! 9T!
01&@+*10! `G8*'7W! 2L"La,! #$(11(! D'%;! %;1! Me! 6$(! %;1! e?! 6&1! 86*+$<! 0/1*%&)7!
*'$0%&6+$%0,! Z1<)46%'&=! 6$(! /'4+*=N76I+$<! D'(+10! 6&1! C'&I+$<! %'! 76I1! 7'&1!
0/1*%&)7! 6@6+46D41! 8'&! 7'D+41! 01&@+*10,! E;1! M)&'/16$! 3'77+00+'$! 6('/%1(! %C'!
(+&1*%+@10!`2LLSf""9f3M!6$(!2LLSfFAAf3Ma!%'!76I1!`UU!6$(! @ZUU( )Jb!D6$(0!
6@6+46D41! 8'&! -Tf9T! 01&@+*10,! E;1! 8'&71&! +0! 0)Dd1*%! %'! &1N86&7+$<! 6$(! 0/1*%&)7!
6&&6$<171$%0! D1%C11$! G/1&6%'&0,! B$=C6=! ;6&7'$+c6%+'$! +$! 0/1*%&)7! /'4+*=! +0!
*'7/4+*6%1(!60!0/1*%&)7!76$6<171$%!+0!*'7/1%1$*1!'8!%;1!:17D1&!?%6%10,!!

E2](NJb!6$(!ZUU( )Jb !D6$(0!6&1!1R/1*%1(!%'!D1!%;1!7'0%!C+(14=!)01(!+$!M)&'/1!
8'&!9T!`5+<)&1!""a,!E;101!D6$(0!6&1!D1+$<!6)*%+'$1(!6$(!1R/1*%1(! /&+*10!6&1!2,A!
T[c!0/1*%&)7!%'!D1!+$!%;1!&6$<1!'8!MeZ!L,L"NL,-!/1&!:[c!/1&!/'/!6$(!8'&!%;1!JLL!
:[c!0/1*%&)7!+$!%;1!MeZ!L,2N"!/1&!:[c!/1&!/'/!&6$<1,!E;1!46%%1&!+0!1R/1*%1(!%'!D1!
7'&1!1R/1$0+@1!%;6$!%;1!8'&71&!()1!%'!%;1!86*%!%;6%!8&1])1$*+10!6&')$(!JLL!:[c!
644'C!;6@1!D1%%1&!*'@1&6<1!6$(W!%;1&18'&1W!81C1&!D601!0%6%+'$0!6&1!$11(1(,!

#$!%;1!4'$<!%1&7W!T2W7T2Z(NJb!D6$(!C+44!D1*'71!6@6+46D41!8'&!7'D+41!6//4+*6%+'$0!
6$(!*')4(!D1!)01(!+$!*+%+10!/&'@+(+$<!@1&=!;+<;!(6%6!&6%10,!`#KBEMW!2L""a!

!

>%?=.,(@@(WN(*$&<1(XM!O8:Y(EU@@[(

?)771&!2L"L!T1&76$=!6)*%+'$1(!'88!9T!0/1*%&)7!`JLL!:[c!6$(!2WA!T[ca!8'&!%;1!
8+&0%!%+71!+$!M)&'/1,!?C1(1$! *'7/41%1(!%;1!6)*%+'$!8'&!JLL!6$(!SLL! :[c!D6$(0!
()&+$<!:6&*;!2L""!`E141*'7/6/1&W!2L""Da,!ekX0!*'77)$+*6%+'$0!&1<)46%'&!8;*&@!
1R/1*%0! +%0! 9T! 6)*%+'$! %'! %6I1! /46*1! 0'71! %+71! +$! %;1! 8+&0%! ])6&%1&! '8! 2L"2! C+%;!
8&1])1$*+10! `JLL:[c! 6$(! 2WA! T[ca! &141601(! D=! %;1! 1$(! '8! %;1! 8'44'C+$<! =16&!
`.6&I1&W!2L""*a,!?/6+$!+0!1R/1*%1(!%'!6)%;'&+c1!6)*%+'$0!%;6%!8&11!)/!6((+%+'$64!9T!
0/1*%&)7! D=! %;1! 1$(! '8! 2L"",! `?6$(0%&'7W! 2L"La! #$! %;101! *')$%&+10! hEMND601(!
*'771&*+64!'881&+$<0!6&1!1R/1*%1(!%'!%6I1!/46*1!()&+$<!2L"2!`#KBEMW!2L""a,!
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+7/4171$%+$<! [?.By! 6$(! hEM! $1%C'&I0,!D0$Y0! /'0+%+'$! +$! *&+%+*64Q! +$(11(! %;1!
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