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#$%&'($'(!)*+,!-!)+.+/0'-&!.'&!#$+$'()!1'21')'()!3#4456!%(&'/!&'/')!'$+$7/82/+.!!"#$%$&
$'$%()*+%,%-.&)&/0"0$'1&#$(#$1$'!39:"456!7,+(,'22'!82!'$+0,'/'!'$!7-,8$+(,'22!.'&!)8,;',,'/<!
#8,;',,'('!)*+,!7,+))'/')!-!(=/>'$'(!+1!'(!$-,!(?!%0',@)$!$%((',!>18/7?!'('/2-'(!7/8&%)'/$!)*+,!
0/%*')!$-,!0',@)(-(2!+1!&'(('!$%((','(<!A/-$'/-'$!B8/!1+,2!+1!$%((',!'/!BC/)$!82!B/'.)$!+$!
$%((','()!0',-22'(>'$!)*+,!1=/'!%$'(B8/!/'**'1-&&'!+1!'*)-)$'/'(&'!'('/2-$-,BC/)',<!D'$$'!B8/!?!
C*'!(@$$'(!+1!)8,;',,'/!)8.!'('/2-*-,&'<!E'()-*$'(!.'&!8772+1'(!'/!?!%$1-&'!0/%*)8./?&'('!$-,!
)8,;',,'/!-!)+.B'/&)',)C@'.'&<!9-*'1',!.?!+(,'22'$!BC/)$!82!B/'.)$!,'1'/'!'$$'/!)$+(&+/&'/!82!
*/+1!$-,!$%((',0',@)(-(26!&+!C*$!$/+B-**)-**'/>'$!'/!'(!7/-8/-$'$<!4-&'/'!.?,!.'&!8772+1'(!'/!?!
>C)$'!'/B+/-(2!.'&!)8,;',,'F'('/2-<!D'$!B8/1'($')!+$!)8,;',,'/!1-,!>+!'(!)$C//'!/8,,'!-!
'('/2-)'*$8/'(!-!B/'.$-&'(6!82!&+!)7')-',$!-!+1)-&'),-22'(&'!)$/C*<!D'$!'/!82)?!'$!%$$+,$!.?,!B8/!
#$+$'()!4'21')'(!?!)'(*'!'('/2-B8/0/%*'$!0?&'!+1!.-,GC.'))-2'!82!C*8(8.-)*'!2/%(('/<!H8/!?!
B?!$-,!'(!0')$!.%,-2!2/+&!+1!,C(()8.>'$!)*+,!82)?!+(&/'!$'*(8,82-'/!)8.!1-,!>G',7'!$-,!?!/'&%)'/'!
'('/2-0'>81'$!$-,!1+,2$'!$%((',!1%/&'/')<!E'/%(&'/!*GC/'$C@))$@/$!0',@)(-(26!9:DF0',@)(-(2!82!
,-2('(&'<!

#$%&'($'(!)*+,!%$B8/.'6!7/8)G'*$'/'!82!BC/'!$-,)@(!.'&!0@22-(2'(!+1!+(,'22'$6!.'()!#$+$'()!
1'21')'(!)*+,!0@22'!+(,'22'$<!#$+$'()!1'21')'(!)*+,!82)?!&'**'!*8)$(+&'('!B8/!7-,8$+(,'22'$6!
)+.$!-()$+,,'/'!,@)+/.+$%/'/!82!+(('$!(C&1'(&-2!%$)$@/!$-,!0',@)(-(2<!I-,!)8,;',,'+(,'22'$!
3-(*,%&'/$!'('/2-,+2/-(26!,@)/'2%,'/-(2!82!+(('$!%$)$@/!)8.!$-,>C/'/!&'(!'*)7'/-.'($',,'!&','(!
+1!7/8)G'*$'$5!>+/!9:"4!B8/',C7-2!)+$$!+1!*/!JKK!KKK<!9@)+/.+$%/'/!82!877,'22!$-,!)$/C.!$-,!&-))'!
&'**')!+1!&'(!+*$%',,'!/'2-8(+,'!+1&',-(2'(!+1!#44<!

!

#$%&'($'(!)*+,!%$BC/'!BC,2'(&'L!

 A8..'!B/'.!$-,!'(!>'()-*$).'))-2!)$C//',)'!82!%$BC/',)'!+1!)8,;',,'+(,'22'$<!

 M'/'2('!0'>81'$!B8/!'('/2-,+2/-(26!82!%(&'/)C*'!>18/&+(!&'$$'!*+(!.-(-.'/')<!

 #'!7?!$-,$+*!)8.!*+(!/'&%)'/'!'('/2-0'>81'$6!82!&'/.'&!/'&%)'/'!)$C//',)'(!7?!

)8,;',,'+(,'22'$<!N*8(8.-)*'!>'()@(!,'22')!$-,!2/%((<!

 O?,'!82!&8*%.'($'/'!1-/*(-(2'(!+1!+(,'22'$<!

 M'/'2('!C*8(8.-)*'!*8()'*1'()'/!+1!?!0/%*'!)8,;',,'/!-!)$'&'$!B8/!?!,'22'!)$/C.BC/'(&'!

*+0',<!
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 P/')'($'/'!82!)@(,-22GC/'!'/B+/-(2'/!)8.!#44!1-,!*%(('!&/+!(@$$'!+1<!

 9'22'!$-,!/'$$'!B8/!1-&'/'!-(()+.,-(2!+1!&+$+6!82!1-&'/'BC/-(2!+1!7/8)G'*$'$!'$$'/!

B'/&-2)$-,,-(2!+1!.+)$'/8772+1'<!H/'.$-&-2'!8772+1'/!B8/!'(!B8/$)'$$',)'!+1!7/8)G'*$'$!

)*+,!B8/'),?)<!

!

D',.?,!B8/!8772+1'(!>1-)!$-&!$-,,+$'/!&'$L!

 :1+,%'/'!+(&/'!$-,$+*!)8.!*+(!2GC/'!.C/*'!$%((','/!.'/!$/+B-**)-*/'<!D'$!'/!C()*',-2!?!

7/C1'!%$!B8/!'*)'.7',!,'&',@)!',,'/!,-2('(&'<!QG'/('!-!B8/0-(&',)'!.'&!(=/,-22'(&'!

$%((','/!)8.!82)?!*+(!&/-1')!+1!)8,;',,''('/2-<!

 R(+,@)'/'!>18/&+(!+(,'22'$!B%(2'/'/!-!B8/>8,&!$-,!7,+('('<!#'!7?!>18/!>'()-*$).'))-2!'$!

),-*$!+(,'22!'/!-!B8/>8,&!$-,!*8(1'()G8(',,'!'('/2-,C)(-(2'/!3*/+B$,-(G'/5<!

 S$B8/)*'!+(&/'!.%,-2'!0/%*)8./?&'/!B8/!)8,;',,''('/2-!-!B8/0-(&',)'!.'&!1'-0@22-(2!82!

&/-B$!+1!1'-+(,'22<!
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O+)$'/)$%&'($'(!>+/!-!)+.+/0'-&!.'&!#$+$'()!4'21')'(!1'&!4'2&-/'*$8/+$'$!7,+(,+2$!82!
7/8)G'*$'/$!'$!('$$B/+*80,'$!)8,;',,'+(,'22!)8.!)*+,!B8/)@('!'(!$%((',!.'&!'('/2-<!E'()-*$'(!
.'&!'(!),-*$!7-,8$+(,'22!'/!?!&+(('!82!)+.,'!'/B+/-(2'/!.'&!)8,;',,'/!82!)8,;',,'+(,'22!%(&'/!
(8/)*'!B8/>8,&<!

D'$!0,-/!0/%*$!.@'!/'))%/)'/!7?!B8/)*(-(2!7?!)8,;',,'/!7?!1'/&'()0+)-)6!(8'!)8.!/')%,$'/'/!-!'(!
18,&)8.!/'&%*)G8(!-!7/-)<!T?/!7/-)'(!-!,C7'$!+1!(8'(!?/!1-,!2GC/'!)8,;',,'/!*8(*%//+()'&@*$-2'!
82)?!-!T8/2'!1-,!&'$!1=/'!'(!)$8/!B8/&',!?!>+!0?&'!'/B+/-(2!82!*8.7'$+()'!-(('(!%$B8/.-(26!
-()$+,,'/-(2!82!1'&,-*'>8,&!+1!)8,;',,'/<!!

I%((','(!'/!UVV!.'$'/!,+(2!82!,-22'/!-!AGC,+&+,!-!EG',.',+(&!*8..%('<!D'(('!8772+1'(!
0')*/-1'/!>18/&+(!.+(!7,+(,'22'/!82!&-.'()G8('/'/!'$!)8,;',,'+(,'22!.'&!$-,>C/'(&'!
'('/2-,+2'/<!AGC,+&+,)$%((','(!1-,!82)?!1=/'!'(!B8/)C*)0+)'!B8/!(@1-((-(2'/!-!+,$'/(+$-1!
'('/2-0')7+/'(&'!1'-0',@)(-(2<!9C)(-(2'/!B8/!?!/'&%)'/'!'('/2-0'>81'$!'/!)'($/+,$!B8/!?!&+(('!
'$!*8.7,'$$!)@)$'.!)8.!7?!0')$!C*8(8.-)*!.?$'!>'1'/!$/+B-**)-**'/>'$'(!$-,!C()*'$!(-1?<!

R(,'22'$!1-,!0')$?!+1!'$!'('/2-B8/)@(-(2)+(,'22!.'&!UV6W!*X7!)8,;',,'/<!O8&%,'('!1-,!&'**'!'$!
+/'+,!7?!YZ6[!.W6!82!1-,!1=/'!0,+($!&'!)$C//'!+(,'22'('!-!T8/2'<!#8,;',,'('!1-,!,'1'/'!J[KW!*X>!
.'&!','*$/-)-$'$!$-,!$%((','()!,@)+/.+$%/'/!1-+!'(!0+$$'/-7+**'<!P/8)G'*$'$!1-,!1-)'!+$!&'$!*+(!
1=/'!C*8(8.-)*!,C(()8.$!.'&!)8,;',,'/!-!T8/2'<!9-*'1',!1-,!&'$!1=/'!0'>81!B8/!?!)%77,'/'!
)8,;',,'('!8.!1-($'/'(!(?/!)8,B8/>8,&'('!'/!&?/,-2'<!D+!1-,!'(!2'('/+$8/!.'&!.-,GC1'((,-2!
0-8&/-1)$8BB!>G',7'!$-,!?!B@,,'!0+$$'/-'('<!Q'('/+$8/'(!1-,!0-&/+!.'&!8.$/'($!Y\J!*X>6!;+<!U[!]!
+1!0'>81'$<!

H8/!?!-,,%)$/'/'!>18/!1-*$-2!&'!B8/)*G',,-2'!2'82/+B-)*'6!','*$/8$'*(-)*'!82!$8782/+B-)*'!
B8/>8,&'('!'/!B8/!%$B8/.-(2'(!+1!+(,'22'$!'/!&'$!)+..'(,-2('$!B-*$-1'!1+/-+)G8('/!+1!+(,'22'$<!
D'$$'!2GC/!8772+1'(!/','1+($!B8/!+,,'!)8.!'/!-($'/'))'/$!-!0/%*!+1!)8,;',,'/!-!T8/2'6!'($'(!.+(!
>+/!+*+&'.-)*!',,'/!*8..'/)-',,!-($'/'))'<!!
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I>'!.+)$'/!)$%&'($!>+)6!-(!;887'/+$-8(!^-$>!$>'!T8/^'2-+(!P%0,-;!_8+&)!R&.-(-)$/+$-8(6!
&')-2('&!+(&!7,+(('&!+(!8BBF2/-&!)8,+/!7,+($!^>-;>!^-,,!)%77,@!+!/8+&!$%((',!^-$>!'('/2@<!I>'!
28+,!8B!$>-)!7-,8$!7/8G';$!-)!$8!2+-(!+(&!;8,,';$!'`7'/-'(;'!^-$>!)8,+/!7+(',)!+(&!)8,+/!7,+($)!-(!
$>'!T8/^'2-+(!;,-.+$'<!

P>8$818,$+-;!/')'+/;>!-)!+&1+(;-(2!$>'!B-',&!8B!)8,+/!'('/2@6!/')%,$-(2!-(!+!)$'+&@!&';,-('!-(!
7/-;')<!I>'!&';,-(-(2!;8)$)!^-,,6!^-$>-(!+!B'^!@'+/)6!.+*'!)8,+/!'('/2@!+BB8/&+0,'6!'1'(!-(!
T8/^+@<!S78(!/'+;>-(2!$>-)!78-($6!-$!-)!+!.+G8/!+&1+($+2'!$8!>+1'!)8.'!'`7'/-'(;'!+(&!
*(8^,'&2'!+08%$!&')-2(-(26!-()$+,,-(2!+(&!.+-($+-(-(2!)8,+/!7,+($)<!!

I>'!$%((',!-(!a%')$-8(!-)!UVV!.'$'/)!,8(2!+(&!-)!,8;+$'&!+$!AGC,+&+,!-(!EG',.',+(&<!I>-)!/'78/$!
&'$+-,)!$>'!7,+((-(2!+(&!)-b-(2!8B!$>'!7>8$818,$+-;!)@)$'.6!-(;,%&-(2!$>'!.+(&+$8/@!'('/2@!
)$8/+2'<!I>'!$%((',!^-,,!+,)8!0'!+!0+)'!B8/!/')'+/;>!+(&!$')$-(2!8B!)'1'/+,!-((81+$-1'!,-2>$-(2!
)8,%$-8()<!X+@)!8B!/'&%;-(2!$>'!'('/2@!(''&!-)!*'@!$8!B8/.-(2!+!;8.7,'$'6!';8(8.-;+,,@!1-+0,'6!
+%$8(8.8%)!'('/2@!)@)$'.<!

I>'!7,+($!^-,,!;8()-)$!8B!$>'!'('/2@!7/8&%;-(2!)8,+/!+//+@!^-$>!+!$8$+,!-()$+,,'&!78^'/!8B!UV<W!
*X7<!I>'!.8&%,')!^-,,!;81'/!+(!+/'+!8B!YZ<[!.W6!+(&!^-,,!0'!+.8(2)$!$>'!,+/2')$!)$+(&F+,8('!
)8,+/!7,+($)!-(!T8/^+@<!I>'!7>8$818,$+-;!7+(',)!^-,,!7/8&%;'!J[KW!*X>!8B!',';$/-;-$@!$8!$>'!
$%((',)!,-2>$!B-`$%/')!1-+!$>'!0+$$'/@!7+;*+2'<!I>-)!7/8G';$!^-,,!)>8^!$>+$!-$!;+(!0'!';8(8.-;+,!
^-$>!)8,+/!-(!T8/^+@<!#$-,,6!$>'/'!^-,,!0'!+!(''&!B8/!)8.'!)%77,'.'($+/@!'('/2@!&%/-(2!$>'!
^-($'/6!^>'(!$>'!)%(!&-)+77'+/)!0',8^!$>'!.8%($+-(8%)!>8/-b8(<!"(!$>-)!7'/-8&6!+!2'('/+$8/!
/%(!8(!'(1-/8(.'($+,,@!B/-'(&,@!0-8B%',!^-,,!>',7!B-,,!$>'!0+$$'/-')<!I>'!2'('/+$8/!^-,,!;8($/-0%$'!
^-$>!+77/8`-.+$',@!Y\J!*X>6!+08%$!U[]!8B!$>'!$8$+,!'('/2@!(''&<!

#'1'/+,!&-BB'/'($!>@78$>'$-;+,!7,+($)!+/'!;8.7+/'&!$8!-,,%)$/+$'!>8^!-.78/$+($!$>'!1+/-8%)!
2'82/+7>-;+,6!',';$/8!$';>(-;+,!+(&!$878,82-;+,!;8(&-$-8()!+/'!B8/!$>'!&')-2(!+(&!)-b-(2!8B!$>-)!
P4!7,+($<!I>-)!.+*')!$>-)!/'78/$!/','1+($!B8/!'1'/@8('!-($'/')$'&!-(!$>'!%)'!8B!)8,+/!$';>(8,82@!
-(!T8/^+@<!:-$>'/!0@!+;+&'.-;!8/!;8..'/;-+,!-($'/')$<!
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D'(('!8772+1'(!'/!0+)'/$!7?!'$!7/8)G'*$!%$BC/$!-!)+.+/0'-&!.'&!#$+$'()!1'21')'(!82!
4'2&-/'*$8/+$'$<!4'2&-/'*$8/+$'$!2-**!.'&!7?!?!,+2'!'$!>',$!(@$$!7/8)G'*$!B8/!+**%/+$!&'(('!
.+)$'/8772+1'(<!P/8)G'*$'$!2?/!%(&'/!'$+$)7/82/+..'$!9:"4!3,+1'/'!'('/2-B8/0/%*!-!#$+$'()!
1'21')'(56!)8.!>+/!)8.!.?,!?!/'&%)'/'!'('/2-B8/0/%*'$!-!#$+$'()!1'21')'(!.'&!0+*2/%((!-!
.-,GC!82!C*8(8.-<!4'2&-/'*$8/+$'$!$8*!%.-&&',0+/$!7/8)G'*$'$!)'/-C)$6!82!1-)$'!'(!'(8/.!1-,G'!$-,!
?!)$C$$'!.-(!&',$+2',)'!-!&'/')!1-/*)8.>'$<!P/8)G'*$'$!0,'!.'&!'(!2+(2!)'$$!7?!)8.!'$!1-*$-2!
7/8)G'*$6!82)?!B8/!'$+$'(<!D'$$'!1+/!'(!1-*$-2!-()7-/+)G8(!$-,!B8/B+$$'/'(!B8/!?!B?!'$!0')$!.%,-2!
/')%,$+$!B8/!+,,!7+/$'/<!O-('!*8($+*$'/!-!4'2&-/'*$8/+$'$!>+/!2?$$!,+(2$!%$!81'/!)-('!7,-*$'/!-!
B8/>8,&!$-,!>1+!)8.!7?!B8/>?(&!0,'!+1$+,$<!M,+($!+(('$!>+/!7/8)G'*$'$!B+$$'$!-($'/'))'!%$'(B8/!
7/8)G'*$2/%77'(!>18/7?!0'&/-B$'()!1'-,'&'/!>+/!,+2$!$-,!/'$$'!B8/!+$!B8/B+$$'/'(!>+/!B?$$!7/C1'!)'2!
7?!7/8.8$'/-(2!82!B8/.-&,-(2!+1!(8'!+1!-((>8,&'$!-!8772+1'(<!c'2!1-,!&'/B8/!/'$$'!'(!$+**!$-,!
7/82/+.,'&'/!-!9:"46!.-(!'*)$'/('!1'-,'&'/6!M80!E+.',<!4'2&-/'*$8/+$'$!1'&!E+.',!>+/!)$-,$!)-(!
$-&6!)-$$!%$)$@/!82!)-('!,8*+,'/!$-,!&-)78)-)G8(<!c'2!1-,!82)?!$+**'!.-(!B+/6!P'/!d,'!X+(1-*6!)8.!>+/!
1=/$!.'&!-!7/8)G'*$2/%77'(6!82!,+2$!('&!)1=/$!.@'!+/0'-&!B8/!+$!1-!)*%,,'!B?!2G'((8.BC/$!
7/8)G'*$'$<!

c'2!1-,!82)?!/'$$'!'(!)$8/!$+**!$-,!.-(!1'-,'&'/!1'&!B+*%,$'$'$6!d,'FO8/$'(!O-&$2?/&6!)8.!>+/!
1=/$!.-(!+*+&'.-)*'!)$C$$'!2G'((8.!7/8)G'*$'$<!O-&$2?/&!>+/!1=/$!1-*$-2!B8/!+$!&'(!7/+*$-)*'!
2G'((8.BC/-(2'(!+1!7/8)G'*$'$!-**'!)*%,,'!81'/)*@22'!&'$!+*+&'.-)*'!-((>8,&'$!'(!
.+)$'/8772+1'!)*+,!0')$?!+1<!E+(!)*+,!&'/B8/!>+!.@'!+1!=/'(!B8/!8772+1'()!+*+&'.-)*'!
$@(2&'<!D'(('!1'-,'&(-(2'(!>+/!>G%,7'$!.'2!$-,!?!*%(('!)'!7/8)G'*$'$!-!'$!)$C//'!,@)!82!+$!G'2!
&'/.'&!>+/!*%(('$!7/')'($'/$!7/8)G'*$'$!7?!'(!),-*!.?$'!+$!&'$!1-,!>+!/','1+()!B8/!,+(2$!B,'/'!
'((!&'!)8.!>+/!&-/'*$'!-($'/'))'!+1!+**%/+$!&'$$'!)8,;',,'+(,'22'$<!
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I/8(&>'-.6!UW<!G%(-!WKUJ!

!

!

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee!

cC/2'(!I'(2',)'(!X+(1-*!



!
!

4"""!
!

!

!

! *



!
!

"f!
!

5--647.)84/'&#-&7)&* *

U! "((,'&(-(2!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!U!

U<U! D-)78)-)G8(!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!U!

W! I%((',0',@)(-(2!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!V!

W<U! A/+1!$-,!$%((',0',@)(-(2!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!J!

W<W! 9:D!,@)!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Z!

W<V! AGC/'$C@))$@/$!0',@)(-(2!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!Y!

W<J! D-..-(2!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!g!

W<[! 9@)0?(&!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!\!

W<Z! 9'&',@)!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!UK!

W<Y! I-,0%&!B/+!,'1'/+(&C/'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!UK!

V! :('/2-B8/)@(-(2)$'*(8,82-'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!UV!

V<U! #8,;',,'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!UV!

V<U<U! S$B8/.-(2)>'()@(!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!UJ!

V<U<W! O?,-(2'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!WK!
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V<V! Q'('/+$8/'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!WJ!

V<V<U! M-8&-')',!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!W[!
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Z<W<W! #(C7/80,'.'/!<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<!YU!
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2)(-%&U4&V<0)E"=&#)'.$=&E$7&1$1+'(#"%)"1@+'$%4&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&3L!
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2)(-%&:C4&/+="%>_-"%7&$=$.0%+')1.&#"%1=)'(11?10$E&<%+7-1$%0&"#&_%)7!+P.&/+="%&/$P-%)0?&AONB4&/<$1)*)."1@+'$'$&#)1$1&
0)=&QM?%$4&44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&LF!
2)(-%&::4&/E"%0b"0$%&<6*M%$1&<%+7-.0$%&"#&#$%7)&AO3B4&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&LO!
2)(-%&:F4&^%?P$&2"10$'$%1&D$?>a$K&$%&$0&$.1$E<$=&<6&0?#$%)1).%$&,+=0$%&AO9B4&44444444444444444444444444444444444444444444444444444444444444&LO!
2)(-%&:O4&Y%+7-.1@+'$'&0)=&1+=P$==$'$[&)'.=-7$%0&0"<&+(&-,%-.0&$'$%()4&444444444444444444444444444444444444444444444444444444444444444444444444&LW!
2)(-%&:L4&;"<&)&$'$%()*+%1?')'(11?10$E$04&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&UN!
2)(-%&:U4&H"(=)(&$'$%()&<%+7-1$%0&"#&1+=P$==$'$4&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&U3!
2)(-%&:W4&;#$%%1')00$0&"#&7$'&*).0)#$&0-''$=$'&)&D@M="7"=4&444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&U9!
2)(-%&FN4&_@$''+E1')00=)(&6%=)(&1+=)''10%6=)'(&*+%&(=+,"=&Q+%)1+'0&*+%&G-%+<"&ACUB4&44444444444444444444444444444444444444444444444444444&UF!
!

!

;",$==&34&I#10"'7&*+%&E6=$<-'.0&*+%&"7"<1@+'1=-E)'"'1&+(&=$'(7$&<6&)''.@M%)'(11+'$&A3B4&4444444444444444444444444444444444444444&:!
;",$==&94&!-E)'"'1.%"#&*+%&*+%1.@$==)($&1+'$%4&H$=#)1&"'()00&1+E&<%+1$'0[&+(&7$=#)1&1+E&*"10&P7\E9&*+%&Q#$%&Q"10)(Q$0&
A3B44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&F!
;",$==&C4&!$#$%"'7M%$'$1&0)=,-7&<6&0-''$=,$=?1')'(&+(&.@M%$0M?10?%%)'(4&4444444444444444444444444444444444444444444444444444444444444444444&33!
;",$==&:4&^=".')'(1<-'.0&+(&*=?0$<-'.0&*+%&*+%1.@$==)($&^3NN&7%)#10+**&A3LB4&4444444444444444444444444444444444444444444444444444444444444444&9O!
;",$==&F4&D@$E)1.&.+E<+1)1@+'&"#&*+%1.@$==)($&,)+("11$%&A9:B4&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444&9L!
;",$==&O4&J6=$7"0"&*+%&7M('0%"*)..&*+%7$=0&<6&1$1+'(4&444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&::!
;",$==&L4&J6=$7"0"&*+%&7M('0%"*)..&*+%7$=0&<6&-.$7"($%4&44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&::!
;",$==&U4&J6=$7"0"&7M('0%"*)..4&4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&::!
;",$==&W4&8)'.$=$'&0)=&Q+%)1+'0$'&#$7&D@M="7"=10-''$=$'4&444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&:L!
;",$==&3N4&I=,$7+&*+%&*+%1.@$==)(&+#$%*="0$%&ACCB&AC:B4&444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&FN!
;",$==&334&/+=)''10%6=)'(17"0"&*+%&D@M="7"=10-''$=$'&,$%$('$0&"#&caZ>Y8_X/&ACUB4&44444444444444444444444444444444444444444444444444444&F:!
;",$==&394&2+%1.@$==)($&7)E$'1@+'$%&<6&"'=$(($0&#$7&#"%)$%$'7$&7$.')'(1(%"7&"#&1+=$'$%()4&4444444444444444444444444444444444444&FO!
;",$==&3C4&J$=7$(%$'1$&*+%&'+$'&,%$'',"%$&10+**$%&ACWB4&44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&ON!
;",$==&3:4&H$0&1)E-=$%0$&$'$%(),-71@$00$0&0)=&D@M="7"=10-''$=$'4&444444444444444444444444444444444444444444444444444444444444444444444444444444444&LU!
;",$==&3F4&!"10EM'10$%$0&+(&7$0&0%"*).."#Q$'()($&$'$%(),$Q+#$0&0)=&0-''$=$'4&4444444444444444444444444444444444444444444444444444444444&UC!
;",$==&3O4&G'$%(),-71@$00$0&*+%&$'&ONN&E&="'(&0-''$=&)&D@M="7"=4&444444444444444444444444444444444444444444444444444444444444444444444444444444444&U:!
;",$==&3L4&G'$%(),-71@$00$0&0)=&D@M="7"=10-''$=$'&)&0)=*$==$&*%)&Q+%)1+'04&444444444444444444444444444444444444444444444444444444444444444444444444&UL!
;",$==&3U4&G'$%(),$Q+#&*+%&7+,,$=&dH;&44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444&UL!
;",$==&3W4&G'&1"EE$'=)(')'(&"#&%$1-=0"0$'$&"#&1)E-=$%)'(1#"%)"'0$'$4&444444444444444444444444444444444444444444444444444444444444444444444&UW!
!

! *



!
!

U!
!

; 5--7&.-9-#*
D'(('!8772+1'(!-(('>8,&'/!'(!&'$+,G'/$!0')*/-1',)'!+1!$'8/-!82!'/B+/-(2'/!+))8)-'/$!.'&!
%$B8/.-(2!82!&-.'()G8('/-(2!+1!B/-$$)$?'(&'!)8,;',,'+(,'22<!"!$-,,'22!$-,!$'8/-'(!0+*!
&-.'()G8('/-(2'(!'/!&'$!82)?!0')*/'1'$!,C)(-(2'(!7?!'(!/'**'!7/+*$-)*'!%$B8/&/-(2'/<!

P/8)G'*$'$6!82!/+..'('!/%(&$!7/8)G'*$'$!0,'!%$+/0'-&'$!-!)+.+/0'-&!.'&!#$+$'()!4'21')'(<!
H8/B+$$'/'(!+1!8772+1'(!'/!'(2+)G'/$!-!.-,GC!82!B8/(@0+/!'('/2-<!D'$!1+/!&'/B8/!'(*',$!?!$+**'!G+!
$-,!?!G800'!.'&!&'$$'!$'.+'$!7?!'(!7/+*$-)*!.?$'<!T8/2'!'/!-!B'/&!.'&!?!*8..'!-!)+..'!
)-$%+)G8(!)8.!&'!.',,8.F!82!)C/F'%/87'-)*'!,+(&'('!877,'1&'!B8/!'$!7+/!$-?/!)-&'(<!#8,;',,'/!'/!
7?!/+(&'(!+1!?!0,-!'(!C*8(8.-)*!+$$/+*$-1!'('/2-*-,&'6!.'(!&'$!'/!)1=/$!,-$'!,8*+,!*%(()*+7!82!
'/B+/-(2<!4'2/-(2!B8/!?!)$+/$'!877!(@'!7/8)G'*$'/!'/!&'/B8/!.'/*0+/<!O8$-1+)G8('(!B8/!7/8)G'*$'$!
'/!&'/B8/!?!*%(('!&'.8()$/'/'!+$!)8,;',,'/!+,,'/'&'!>+/!'$!0/%*)8./?&'!.'&!28&!C*8(8.-)*!
,C(()8.>'$<!P/8)G'*$'$!0@22'/!82)?!'/B+/-(2'/6!82!1-,!1-&'/'BC/')!+1!4'2&-/'*$8/+$'$!),-*!+$!
*8.7'$+()'(!0'>8,&')<!

D'(!877/-((',-2'!7,+('(!-!7/8)G'*$'$!1+/!?!B'/&-2)$-,,'!+(,'22'$!BC/!+1),%$(-(2'(!7?!
.+)$'/8772+1'(<!D'$$'!1-,,'!2-$$!.%,-2>'$'(!$-,!?!2GC/'!(8'(!B8/',C7-2'!.?,-(2'/!B8/!?!)'!8.!
+(,'22'$!,'1'/$'!)8.!7,+(,+2$<!P?!2/%((!+1!B8/)-(*',)'/!-!7/8)G'*$'/-(2)B+)'(!0,'!&'$!-**'!.%,-2!
?!2G'((8.BC/'!-()$+,,+)G8('(!BC/!8772+1'(!+1),%$$')6!82!&'(('!8772+1'(!0,-/!&'/.'&!'(!
2G'((8.2+(2!+1!&'(!7,+(,'22-(2)B+)'(!+1!7/8)G'*$'$<!"()$+,,+)G8('(!+1!0',@)(-(2!'/!7'/!
8772+1'()!+1),%$(-(2!-!2+(26!.'()!0@22-(2'(!+1!)8,;',,'+(,'22'$!1-,!)$+/$'!877!-!,C7'$!+1!>C)$'(!
WKUJ<!

P?!2/%((!+1!&'$$'!1-,!&'(!C*8(8.-)*'!+(+,@)'/-(2'(!-!8772+1'(!1=/'!81'/B,+&-)*<!A8)$(+&'('!
0'/'2('$!-!8772+1'(!'/!*%(!8.$/'($,-2'!82!0+)'/$!7?!$-&,-2'/'!'/B+/-(2'/<!D'!81'/B,+&-)*'!
0'/'2(-(2'('!&+(('/!,-*'1',!'$!0-,&'!+1!>18/!C*8(8.-)*!2%()$-2!'$!),-*$!+(,'22!*+(!1=/'<!

!

;<; =9)"4)9)>4-*

"!&'(('!8772+1'(!*+(!,')'/'(!-!*+7-$$',!W!1'($'!)'2!'(!'(*',!-((BC/-(2!-!$%((',0',@)(-(2!82!
0',@)(-(2)$'*(-**'/!)8.!'/!/','1+($!B8/!&'(('!8772+1'(!82!7/8)G'*$'$<!#7')-',$!1-*$-2'!+)7'*$'/!
1'&!0',@)(-(2'(!)8.!+12GC/!'('/2-0'>81'$!$-,!$%((','/!'/!0')*/'1'$!),-*!+$!&'$!'/!,'$$'/'!?!B8/)$?!
1+,2'('!)8.!'/!$+$$!-!&-.'()G8('/-(2'(!+1!)8,;',,'+(,'22'$<!I'8/-&','(!+1!8772+1'(!1-&'/'BC/')!
-!*+7-$$',!V!.'&!'(!-((BC/-(2!-!)8,;',,'$'*(8,82-<!D'$$'!*+7-$$','$!-(('>8,&'/!82)?!'(!



!
!

W!
!

2G'((8.2+(2!+1!&'!1-*$-2)$'!+)7'*$'('!82!>'()@('('!.+(!.?!$+!(?/!.+(!%$B8/.'/!'$!
)8,;',,'+(,'22<!

A+7-$$',!J!82![!0')*/-1'/!&'$+,G'('!/%(&$!.'$8&'(!)8.!'/!0/%*$!B8/!?!*8..'!B/'.!$-,!
/')%,$+$'('<!A+7-$$',!J!1-)'/!7/8)'))'(!/%(&$!1+,2'$!+1!,8*+)G8(!82!$%((',<!#8,B8/>8,&'('!'/!
0')*/'1'$!B8/!?!*%(('!$+!'(!0'),%$(-(2!8.!>18/!&'$!1-,!1=/'!C*8(8.-)*!2%()$-2!?!0@22'!'$!
)8,;',,'+(,'22<!A+7-$$',![!B8/*,+/'/!8.)$'(&-2>'$'('!/%(&$!+,,'!0'),%$(-(2'('!)8.!'/!$+$$!(?/!
+(,'22'$!%$B8/.')<!:(!/'**'!.'/!',,'/!.-(&/'!1-*$-2'!*/-$'/-'/!0')$'..'/!>18/&+(!
),%$$/')%,$+$'$!0,-/<!D'$$'!*+7-$$','$!-(('>8,&'/!82)?!'(!0')*/-1',)'!+1!>18/&+(!7+/+.'$'/('!-!
)-.%,'/-(2'('!0,'!0')$'.$<!

A+7-$$',!Z!82!Y!1-)'/!/')%,$+$'('!+1!+,,'!1+,2'('!)8.!'/!$+$$<!A+7-$$',!Z!0')*/-1'/!&'!7/+*$-)*'!
8.)$'(&-2>'$'('!/%(&$!-()$+,,+)G8(6!7,+))'/-(2!82!1'&,-*'>8,&!+1!)8,;',,'+(,'22'$<!
D/-B$))-**'/>'$'(!82!B8/1'($'$!,'1'$-&!B8/!&'!B8/)*G',,-2'!*8.78('($'('!1-,!82)?!0,-!0',@)$<!
A+7-$$',!Y!1-)'/!/')%,$+$'('!+1!)-.%,'/-(2'/6!'$!)+..'(&/+2!+1!&'!1-*$-2)$'!'/B+/-(2'('6!82!
B8/),+2!$-,!1-&'/'!+/0'-&!-!7/8)G'*$'$!82!-!B8/)*(-(2))+..'(>'(2<!

A+7-$$',!g!+1),%$$'/!/+778/$'(!.'&!'(!&-)*%)G8(!+1!/')%,$+$'('!82!8772+1'()!*8(*,%)G8(<!

!



!
!

V!
!

? @:--&71&7A)-9-#*
E'()-*$'(!.'&!$%((',0',@)(-(2!'/!+$!$/+B-*+($'/!)*+,!*%(('!B'/&')!2G'((8.!$%((','(!%$'(!+$!
0'2/'()'$!)-*$!)1'**'/!)-**'/>'$'(<!D'$$'!'/!1-*$-2!-!0?&'!*8/$'!82!,+(2'!$%((','/<!M',@)(-(2'(!
&',')!-((!-!B'.!)8('/<!I-,*GC/-(2))8('6!-((*GC/-(2))8('6!81'/2+(2))8('6!-(&/'!)8('!82!
%$*GC/-(2))8('<!M',@)(-(2'(!&',')!-((!),-*!7?!2/%((!+1!C@'$)!1-/*'.?$'<!N@'$!$/'(2'/!$-&!B8/!?!
$-,7+))'!)'2!1+/-'/'(&'!,@)(-1?'/<!D'$!'/!&'/B8/!>'()-*$).'))-2!?!>+!'(!)+*$'!82!2/+&1-)!
81'/2+(2!B/+!,@)$!$-,!.C/*$!82!.C/*$!$-,!,@)$<!D'$$'!'/!>81'&7/-()-77'$!-!28&!$%((',0',@)(-(2<!

!

!

H-2%/!U<!E?(&08*!839:&;$.')1.&<="'=$(()'(&"#&#$(>&+(&("0$,$=?1')'(1!&'B-(-)G8(!+1!)8('('!-!$%((','/!iUj<!

!

"!$-,*GC/-(2))8('(!2GC/!.+(!$-,$+*!B8/!?!/'&%)'/'!,%.-(+()'(<!D'$$'!*+(!1=/'!1'&!?!,'22'!
$%((',?7(-(2'(!.8$!.C/*!0+*2/%((6!)8.!B8/!'*)'.7',!'$!BG',,6!',,'/!?!7,+($'!$/=/!)8.!>-(&/'/!
.8$,@)<!H,+$'/!)8.!877$/'/!-!)@()B',$'$!0%/&'!-!&'(('!)8('(!1=/'!.C/*'<!"((*GC/-(2))8('(!82!
%$*GC/-(2))8('(!)*+,!>+!$%((','()!>C@')$'!,%.-(+()(-1?<!9%.-(+()(-1?'$!.?!1=/'!)?!>C@$!+$!
&'$!'/!.%,-2!?!)'!$%((',B8/,C7'$!)+.$!'1'($%',,'!>-(&/-(2'/!-!$%((',?7(-(2'(<!d1'/2+(2))8('(!
,@))'$$')!),-*!+$!,%.-(+()(-1?'$!)'(*')!2/+&1-)!B/'.!.8$!&'(!-(&/'!)8('(<!9'(2&'(!7?!
81'/2+(2))8('(!0')$'..')!+1!>+)$-2>'$'(!-!>1'/!'(*',$!$%((',<!D'(!-(&/'!)8('(!0'$'2('/!&'(!
.C/*')$'!&','(!+1!$%((',6!>18/!C@'$!'/!$-,7+))'$!'$!,+1'/'!,%.-(+()(-1?<!E'/!*+(!,@)(-1?'$!1=/'!
'(!0/C*&',!+1!&'$!)8.!*/'1')!-!-((*GC/-(2))8('(<!

D'$$'!7/8)G'*$'$!$+/!B8/!)'2!&'!*8/$')$'!$%((','('6!>18/!)8('('!0,-/!)?!*8/$'!+$!.+(!2G'/('!
*%$$'/!&'!-(('/)$'!)8('('<!T8/.+,$!1-,!-((*GC/-(2))8('(6!81'/2+(2))8('(!82!%$*GC/-(2))8('(!$-,!
)+..'(!1=/'!,'(2/'!'((!$%((','('!8.$+,$!-!&'(('!8772+1'(<!D'$!0'$@/!-!/'+,-$'$'(!+$!&'$!0+/'!
1-,!1=/'!'$$!,%.-(+()(-1?!$-,)1+/'(&'!-((*GC/-(2))8('(!-!>','!$%((','(<!



!
!

J!
!

D'$!'/!B8/'),?$$!'(!8./8**'/-(2!+1!&-))'!)8('('!)8.!'$!B8/)C*!-!AGC,+&+,)$%((','(<!P?!2/%((!+1!
&'(!*8/$'!,'(2&'(!$-,!$%((','(!*+(!&'$!1=/'!>'()-*$).'))-2!?!0/%*'!'$!,@)0?(&!-!$%((','()!
.-&$)8('!-)$'&'(B8/!-!-((*GC/-(2))8('(<!D'$$'!1-,!0,-!B8/*,+/$!(=/.'/'!-!+1)(-$$!W<[<!

!

?<; B/$%*'97*':--&71&7A)-9-#*

A/+1'('!$-,!$%((',0',@)(-(2!'/!B+)$)+$$!-!#$+$'()!4'21')'()!>?(&0C*'/!839:&8$(>&+(&
0-''$=,$=?1')'(!82!`FNN&8$(0-''$=$%<!Q/%((/'2','(!'/!+$!$%((','/!.'&!,'(2&'!81'/!UKK!.!)*+,!
>+!0',@)(-(2<!H8/!$%((','/!.'&!2+(2F!82!)@**',$/+B-**!2G',&'/!*/+1'$!B8/!,'(2&'!81'/!W[!.<!
4-&'/'!BC,2'/!&'$!BC/-(2'/!B8/!>18/!.@'!,@)!$%((','/!.'&!B8/)*G',,-2!,'(2&'6!?/)&C2($/+B-**!3hDI5!
82!>+)$-2>'$!)*+,!>+<!

A/+1'$!B8/!,'(2&'!7?!-((*GC/-(2))8('(!'/!2-$$!+1!I+0',,!U<!I+0',,'(!1-)'/!82)?!+1)$+(&'(!B/+!
$%((',?7(-(2'(!$-,!.?,'7%(*$'$!B8/!+&+7)G8(),%.-(+()'(<!

!

I+0',,!U<!R1)$+(&!B8/!.?,'7%(*$!B8/!+&+7)G8(),%.-(+()!82!,'(2&'!7?!-((*GC/-(2))8('!iUj<!

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

/0&%#)1!*,.!

[K! J[!
ZK! ZK!
YK! gK!
gK! UKK!
\K! UVK!
UKK! UZK!

!

R&+7)G8(),%.-(+()'(!0')$'..'/!&-.'()G8('/'(&'!,%.-(+()1'/&-'/!B8/!$%((','()!
-((*GC/-(2))8('!82!-(&/'!)8('!2-$$!+1!I+0',,!W<!O-()$'*/+1'$!$-,!$%((','/!.'&!2+(2F!82!
)@**',$/+B-**!'/!U!;&k.W<!

!

!

!

!



!
!

[!
!

I+0',,!W<!9%.-(+()*/+1!B8/!B8/)*G',,-2'!)8('/<!D',1-)!+(2-$$!)8.!7/8)'($6!82!&',1-)!)8.!B+)$!;&k.W!B8/!>1'/!>+)$-2>'$!iUj<!

234!*56.! 78966! 8966! !:666! :666! !;666! <;666!
=>)(! ?#&%@'A(%! F! [K!*.k$! gK!*.k$! [K!*.k$! gK!*.k$! F!
B))+CD$@)'&&>)()&!ED$&%!
A#F01(F!

[K!;&k.W! U6[!]! V6K!]! W6[!]! [6K!]! [6K!]!

B)1$(!&>)(!1#'! K6[!
;&k.W!

W!;&k.W! W!;&k.W! W!;&k.W! W!;&k.W! J!;&k.W!

B)1$(!&>)(!)#%%! K6[!
;&k.W!

U!;&k.W! U!;&k.W! U!;&k.W! U!;&k.W! W!;&k.W!

!
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>C@')$'<!#8.!+,,'!>+,1,'&'/'!'/!)8,;',,'/!)'()-$-1'!B8/!$'.7'/+$%/<!:(!C*(-(2!-!$'.7'/+$%/'(!
C*'/!0?(&2+7'$!-!>+,1,'&'/'(6!(8'!)8.!7?1-/*'/!.+(2'!+1!'2'()*+7'('!$-,!.+$'/-+,'$<!"!)8,;',,'/!
'/!&'$!>81'&)+*',-2!?7'(!*/'$)!)7'((-(2'(!4dr!)8.!7?1-/*')!+1!$'.7'/+$%/'(<!4'&!>C@'!
$'.7'/+$%/'/!0,-/!4dr!,+1'/'!)8.!-2G'(!2-/!'(!/'&%)'/$!'BB'*$<!4+/-+)G8('('!-!1-/*(-(2)2/+&!7?!
2/%((!+1!$'.7'/+$%/'(&/-(2'/!1+/-'/'/!B/+!.8&',,!$-,!.8&',,6!82!'/!0')*/'1'$!-!7/8&%*$'$)!
/')7'*$-1'!&+$+0,+&<!:(&/-(2'(!7?!2/%((!+1!$'.7'/+$%/!'/!2G'/('!+(2-$$!-!&'(!.+*)-.+,'!
'BB'*$'()!$'.7'/+$%/!*8'BB-)-'($!POPP!)8.!'/!'BB'*$'(!)8.!2?/!$+7$!1'&!.+*)-.+,!'BB'*$!7'/!
*',1-(<!D'(!>+/!8B$')$!'(!1'/&-!-!(=/>'$'(!+1!FK<J[!]kA!iYj<!D'$$'!0'$@/!+$!7+(','('!>+/!'(!
>C@'/'!1-/*(-(2)2/+&!(?/!$'.7'/+$%/'(!-!;',,'('!'/!,+1<!

T?/!.+(!-()$+,,'/'/!0@2(-(2)-($'2/'/$'!7+(','/!.?!.+(!$+!>C@&'!B8/!&-))'!'(&/-(2'('!-!
1-/*(-(2)2/+&<!E1-)!$'.7'/+$%/'(!2-/!7/80,'.'/!1-,!&'$!1=/'!>'()-*$).'))-2!?!+(,'22'!'$!
.',,8./8.!.',,8.!.8&%,'('!82!$-,>C/'(&'!1'22!B8/!?!$-,/'$$','22'!B8/!(+$%/,-2!1'($-,+)G8(<!F
K<J[!]kA!*+(!0,-!'/!0'$@&',-2!$+7!>1-)!&'(!-(&/'!$'.7'/+$%/'(!B8/!'*)'.7',!(?/![K!pr!7?!&'(!
)1+/$'!81'/B,+$'(!7?!'(!1+/.!)8..'/&+2<!H+*$%.'$!+$!)8,;',,'/!1-/*'/!0'&/'!%(&'/!*+,&'!
B8/>8,&!>+/!'(!-**'!%0'$@&',-2!'BB'*$!-!&'$!*+,&'!(8/)*'!*,-.+'$<!D'$$'!.?!-**'!('2,-)G'/')!(?/!
.+(!&-.'()G8('/'/!'$!)@)$'.<!

D'$!'/!-**'!0+/'!'$!B+,,!-!1-/*(-(2)2/+&!)8.!'/!1-*$-2!?!$+!>'()@(!$-,!1'&!&-.'()G8('/-(2!+1!
)8,;',,'+(,'22<!#1-(2(-(2'('!-!$'.7'/+$%/!.'&BC/'/!82)?!)1-(2(-(2'/!-!)7'((-(2'(!-!+(,'22'$<!
#7'((-(2)1+/-+)G8('('!1'&!$'.7'/+$%/'(&/-(2'/!'/!2-$$!+1!$'.7'/+$%/!*8'BB-)-'($'(!4.77!)8.!
,-22'/!/%(&$!FK<JJ[]kA!igj<!D'$$'!.?!)'')!-!,@)!+1!*8(B-2%/+)G8('(!+1!)@)$'.'$6!82!1-,!&'/B8/!0,-!
0')*/'1'$!(=/.'/'!-!+1)(-$$!V<U<U<[<!
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:$!B8$818,$+-)*!3P45!+(,'22!'/!
)+$$!)+..'(!+1!.8&%,'/<!
D'$$'!'/!'(!+1!)8,;',,'(')!
)$C/)$'!B8/&',6!&+!.+(!*+(!
)*/'&&'/)@!+(,'22'$!B8/!
'(>1'/!+77,-*+)G8(<!R(,'22'$!
*+(!&-.'()G8('/')!'$$'/!,+)$!
82!C()*'$!7/8&%*)G8(<!
O8&%,'('!'/!0@22'$!877!+1!
-(&-1-&%',,'!;',,'/<!O8&%,'('!
*+(!0/%*')!)'7+/+$6!',,'/!
.8($'/')!)+..'(!-!)$/'(2'/!
82!1-&'/'!-!)$C//'!)@)$'.'/<!
O8&%,'('!*80,')!)+..'(!-!)'/-'!',,'/!7+/+,,',,!B8/!?!B?!'$!C()*'$!)$/C.F!82!)7'((-(2)(-1?<!4'&!?!
>'1'!)7'((-(2'(!B/+!)8,;',,')@)$'.'$!1-,!0'>81'$!B8/!?!$/+()B8/.'/'!877!)7'((-(2'(!-!
8.B8/.'/!)@)$'.'$!)'(*')<!D'$$'!0'$@/!+$!*/+B$','*$/8(-**'(!0,-/!.-(&/'!*8.7,-)'/$!82!&'/.'&!
0-,,-2'/'<!D'$!'/!>'/!)7'((-(2)1+/-+)G8('('!1'&!1+/-'/'(&'!$'.7'/+$%/!0,-/!0'$@&(-(2)B%,,'<!
T8/.+,$!'/!*8'BB-)-'($'(!B8/!)7'((-(2)1+/-+)G8(!Ir48;!F3gK!sUK5!.4kpA!i\j<!O'&!'(!48;!7?!Ug6K!4!
1'&!#Ir!3WKpr5!1-,!87'(!;-/;%-$!)7'((-(2'(!1'&!FWKpr!1=/'!WU6W!4<!E1-)!.+(2'!.8&%,'/!'/!-!)'/-'!
1-,!&'(('!)7'((-(2)C*(-(2'(!.%,$-7,-)'/')6!)8.!-2G'(!*+(!BC/'!$-,!7/80,'.'/!B8/!8.B8/.'/'(<!
d.B8/.'/'(!>+/!'(!('&/'!82!C1/'!)7'((-(2)2/'()'!B8/!87'/+)G8(<!R($+,,!.8&%,'/!-!)'/-'!.?!
&'/B8/!1=/'!),-*!+$!)7'((-(2'(!1'&!,+1')$'!$'.7'/+$%/!-**'!81'/2?/!C1/'!2/'()'!$-,!8.B8/.'/'(6!
)+.$-&-2!)8.!&'(!1'&!>C@')$'!$'.7'/+$%/!-**'!2?/!%(&'/!('&/'!)7'((-(2)(-1?<!R,,!'('/2-!)8.!
7/8&%)'/')!%$'(B8/!&-))'!2/'()'('!1-,!2?!$+7$<!

T?/!C()*'$!)7'((-(2)(-1?!'/!877(?&&!-!'(!)$/'(2!*+(!.+(!*80,'!B,'/'!),-*'!)$/'(2'/!-!7+/+,,',,!
B8/!?!0@22'!'$!)@)$'.<!#,-*'!)@)$'.'/!0')$?/!8B$'!+1!/+&'/!.'&!.8&%,'/!'$$'/!>1'/+(&/'!-!'(!
*+)*+&'!B8/.+)G8(<!
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H8/!+$!+(,'22'$!)*+,!*%(('!+(+,@)'/')!-!'$$'/*+($!.?!&'$!-()$+,,'/')!.?,'/'!82!,822'/'<!D'$!'/!
+(+,@)'/-(2'(!+1!>18/&+(!+(,'22'$!B%(2'/'/!-!B8/>8,&!$-,!B8/1'($(-(2'('!)8.!2-/!&'!1-*$-2)$'!
'/B+/-(2'('<!H8/!+$!&'$!)*+,!1=/'!.%,-2!?!$')$'!B8/)*G',,-2'!*8(B-2%/+)G8('/!+1!+(,'22'$!.?!&'$!

!!!!H-2%/!UK<!d770@22-(2'(!+1!'$!)8,;',,'+(,'22<!r',,'/6!.8&%,'/k7+(','/!82!)@)$'.!iJZj<!
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82)?!,822')!&+$+!BC/!82!'$$'/!B8/+(&/-(2'('<!D'$!*+(!B8/!'*)'.7',!1=/'!+*$%',$!?!'(&/'!7?!
1-(*','(!$-,!.8&%,'('!'$$'/!'(!$-&!B8/!?!)'!>1-,*'!%$),+2!&'$$'!2-/<!D'$!*+(!82)?!0,-!+*$%',$!.'&!
'(!)')8(2G%)$'/-(2!+1!&'(('!1-(*','(!),-*!+$!.8&%,'('!7'*'/!)?!/'$$!)8.!.%,-2!.8$!)8,'(!$-,!
'(>1'/!$-&<!S$'(!&+$+!B/+!0?&'!BC/!82!'$$'/!'(&/-(2'('!1-,!&'$!-**'!1=/'!.%,-2!?!B8/'$+!(8'(!28&!
)+..'(,-2(-(2<!

D'!1-*$-2)$'!*8.78('($'('!'/!7@/+(8.'$'/6!+.7'/'.'$'/6!^+$$.'$'/!82!18,$.'$'/<!D'$!*+(!
82)?!1=/'!-($'/'))+($!?!.?,'!*1+,-$'$'(!7?!)7'((-(2'(!%$!$-,!+/.+$%/'('!&+!9:D!,@)!'/!.'/!
C.B-($,-2!B8/!)7'((-(2)1+/-+)G8('/!'((!+(&/'!,@)*-,&'/<!O?,-(2'/!+1!$'.7'/+$%/'(!*+(!82)?!
1=/'!+*$%',$<!#$/C..?,'/'!'/!*G'($!B8/!&'!B,')$'6!.'()!7@/+(8.'$'/'!>+/!)-(!(-)G'!-(('(!
.'$'8/8,82-<!

!

E<;<?<; +479--)'/I79-#*

#8,-(()$/?,-(2!.?,$!-!VZKp!>8/-)8($+,$!0,-/!8B$'!/'B'/'/$!$-,!)8.!2,80+,!>8/-)8($+,!-(()$/?,-(2!3QE"56!
',,'/!0+/'!2,80+,!-(()$/?,-(2<!D'(('!'/!2G'/('!.?,$!+1!'$!7@/+(8.'$'/6!82!0/%*')!8B$'!-!
.'$'8/8,82-)*!)+..'(>'(2<!:$!7@/+(8.'$'/!.?,'/!>18/!.@'!)8,'('/2-6!-!^+$$!7'/!.W6!)8.!
$/'BB'/!'(!B,+$'<!:(!),-*!.?,'/!1-,!&'/B8/!2GC/'!&'$!.%,-2!?!)+..'(,-2('!>18/!.@'!'('/2-!)8.!
$/'BB'/!)8,;',,'1'22'(6!82!>18/!.@'!'('/2-!)8.!7/8&%)'/')<!D'$$'!1-,!2-!'$!2/%((,+2!B8/!?!)-!(8'!
8.!>18/!28&$!+(,'22'$!B%(2'/'/<!D'$!1-,!B8/!'*)'.7',!1=/'!.%,-2!?!)'!(?/!+(,'22'$!
%(&'/7/')$'/'/<!

9+(2$-&)6!%+10/%$$'!.?,')'/-'/!+1!)8,-(()$/?,-(2!'/!'(!)G',&'(>'$!-!T8/2'<!"!.'$'8/8,82-)*!
)+..'(>'(2!0,-/!&'$!.?,$!)8,-(()$/?,-(2!1'&!'$!$-$+,,)!,8*+)G8('/<!D-))'!.?,-(2'('!'/!+12GC/'(&'!
B8/!28&!7/8)G'*$'/-(2!+1!)8,;',,'+(,'22<!O?,-(2'/!$-,!
.'$'8/8,82-)*!0/%*!'/!-**'!)?!(C@+*$-2'!)8.!C()*',-2!-!
&'(('!)+..'(>'(2<!O?,-(2'(!-!1=/)$+)G8('/!0,-/!
,822BC/$!)8.!'$!2G'((8.)(-$$!7'/!$-.'6!',,'/!$-,!82!.'&!
7'/!&+2<!P?!2/%((!+1!&'$!-**'F,-('=/'!B8/>8,&'$!.',,8.!
)8,-(()$/?,-(2!82!'('/2-7/8&%*)G8(!-!'$!)8,;',,'+(,'22!'/!
&'/B8/!&'(('!$-,(=/.-(2'(!-**'!>',$!(C@+*$-2<!
"(()$/?,-(2'(!0%/&'!82)?!.?,')!B8/!'$!7,+(!.'&!)+..'!
1-(*',!)8.!)8,;',,'('!B8/!?!/'&%)'/'!%(C@+*$-2>'$'/!1'&!
*8(1'/$'/-(2!B/+!QE"<!D'$!'/!,-*'1',!(C&1'(&-2!?!.?,'!&'(!>8/-)8($+,'!&-BB%)'!-(()$/?,-(2'(!&+!
&'$$'!0/%*')!-!)-.%,'/-(2'('<!4'&!*8(1'/$'/-(2!+1!&-))'!.?,-(2'('!'/!%(C@+*$-2>'$'(!
('2,-)G'/0+/<!!
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P@/+(8.'$'/'!'/!*,+))-B-)'/$!-!$/'!*+$'28/-'/<!D-))'!*+$'28/-'('!'/!)$+(&+/&-)'/$!'$$'/!"#d!\KZK!
)$+(&+/&'(!0+)'/$!7?!(C@+*$-2>'$!-!.?,-(2'('<!D'(!.')$!(C@+*$-2'!*,+))'(!'/!n)';8(&+/@!
)$+(&+/&o6!&'(!(')$!0')$'!nB-/)$!;,+))o!82!&'(!$/'&G'!n)';8(&!;,+))o<!!

:(!&'$+,G'/$!)$%&-'!+1!)8,-(()$/?,-(2'(!-!Q/-.)$+&!0,'!2G'((8.BC/$!-!WKUU<!D8*$8/+1>+(&,-(2'(!
iUKj!,822'$!-(()$/?,-(2'(!.'&!U!.-(!82!UK!.)!-($'/1+,,'/<!O?,-(2'(!.'&!&'!*8/$'!-($'/1+,,'('!
+1),C/$'!'$!B'(8.'(!&'/!>877!-!(-1?'('!*%(('!(?!U[KK!Xk.W<!D'$$'!81'/2?/!$-,!82!.'&!
)8,-(()$/?,-(2'(!.?,$!%$'(B8/!G8/&'()!+$.8)B=/'<!h/)+*'(!+($+)!?!1=/'!'(!)G',&'(!'BB'*$!+1!
0/@$(-(2!-!)*@,+2'$<!I-,!)+..'(,-2(-(2!'/!)$+(&+/&!$')$!B8/>8,&!3#Ir5!B8/!)8,;',,'/!UKKK!Xk.W<!
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1',2'/!7@/+(8.'$'/6!)8.!8B$'!'/!*,+))-B-)'/$!$-,!%(&'/!U[KK!Xk.W<!

!

E<;<?<? @&,"&/$':/*

h!.?,'!$'.7'/+$%/!'/!>C@)$!/','1+($!-!)8,;',,'!B8/)*(-(2<!#8.!B8/*,+/$!-!+1)(-$$!V<U<U<J!>+/!
$'.7'/+$%/'(!)$8/!-((1-/*(-(2!7?!@$',)'(!$-,!)8,;',,'('<!D+!&'$$'!'/!'$!B8/)*(-(2)7/8)G'*$!'/!&'$!
-($'/'))+($!?!)'!>18/&+(!&'$!*+,&'!*,-.+'$!-!T8/2'!7?1-/*'/!'('/2-7/8&%*)G8('(<!

O?,-(2'(!+1!$'.7'/+$%/!2GC/')!.'&!'(!$'/.-)$8/!$'.7'/+$%/!)'()8/!-((*+7),'$!-!'$!1+(($'$$!
>%)<!#'()8/'(!*80,')!$-,!'(!&+$+!,822'/<!#7'(('$!-!.?,'$'.7'/+$%/'/!82!(C@+*$-2>'$!1+/-'/'/!B/+!
.8&',,!$-,!.8&',,6!82!'/!8B$'!&-/'*$'!+1>'(2-2!+1!7/-)<!#'()8/'/!.'&!'(!(C@+*$-2>'$!7?!sUpr!
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)'2!+$!$'.7'/+$%/)7/'&(-(2'(!-!;',,'('!-**'!'/!%(-B8/.'!iUWj<!E1-)!7/+*$-)*!.%,-2!*+(!
$'.7'/+$%/'(!.?,')!7?!B8/)*G',,-2'!7%(*$'/!7?!'(!+1!;',,'('!B8/!?!B?!'$!.'/!(C@+*$-2!0-,&'!+1!
$'.7'/+$%/B8/>8,&'('!82!&'()!7?1-/*(-(2!7?!@$',)'<!
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'('/2-,+2/-(2<!#',1!8.!&','/!+1!'('/2-'(!)8.!7/8&%)'/')!*+(!0/%*')!.'&!'(!2+(2!1-,!&'$!,-*'1',!
1=/'!)$8/'!'('/2-0'>81!)8.!-**'!&'**')<!9+2'/'$!B8/!'('/2-!'/!-!+,,!>81'&)+*!0+$$'/-'/6!.'(!
82)?!)1-(2>G%,6!0/'()',;',,'/k','*$/8,@)'6!*8(&'()+$8/'/!82!,-2('(&'!*+(!-!(8'(!$-,B',,'/!0/%*')<!
AG'.-)*!&/-1)$8BB!*+(!-!(8'(!)+..'(>'(2'/!82)?!0'$'2(')!)8.!'('/2-,+2'/6!',,'/!'('/2-0=/'/'<!
:('/2-,+2/'!.?!$-,!B8/!+$!'$!)8,;',,'+(,'22!)*+,!*%(('!,'1'/'!)$/C.!$-,!'(>1'/!$-&<!P/8&%*)G8('(!-!
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7+(','('!1+/-'/'/!18,&)8.$!.'&!1=/!82!)8,B8/>8,&!82!'/!>C@)$!%B8/%$)-20+/<!9+2/-(2!+1!'('/2-!
1-,!&'/B8/!G'1('!%$!)1-(2(-(2'('!82!(8/.+,-)'/'!7/8&%*)G8().C()$'/'$<!D'$$'!)'2!1=/'!.',,8.!
$-.'('!.'&!)8,)*-((!7?!'(!>+,1)*@'$!&+26!',,'/!B8/!B,'/'!&+2'/!%$'(!)8,<!:('/2-,+2/'('!.?!&'/B8/!
&-.'()G8('/')!%$!-B/+!>18/!.+(2'!&+2'/!.'&!,+2/'$!'('/2-!.+(!>+/!0'>81!B8/<!
D-.'()G8('/-(2'(!+1!)8,;',,'+(,'22'$!-!B8/>8,&!$-,!,+)$'(!1-,!>+!'(!0'$@&(-(2!7?!)$C//',)'(!7?!
0+$$'/-'('<!E1-)!.+(!81'/&-.'()G8('/'/!)8,;',,'+(,'22'$!1-,!.+(!-!)$C//'!2/+&!*%(('!&'**'!
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H8/!?!,+2/'!','*$/-)*!'('/2-!B/+!)8,;',,'/!'/!0+$$'/-'/!'(!)8,'*,+/!B+18/-$$<!D'!+(&/'!+,$'/(+$-1'('!
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)$+(&F+,8('!)8,;',,'+(,'22!'/!&'$!(')$'(!%$',%**'(&'!0,@F)@/'!0+$$'/-'/!)8.!0'(@$$')<!D-))'!2-/!
>C@')$!*+7+)-$'$!7'/!*/8('<!D-))'!0+$$'/-'('!0')$?/!+1!7,+$'/!+1!0,@!('&)'(*'$!-!)181',)@/'6!)8.!
&+(('/!','*$/8,@$$'(<!T?/!'(!),-*!;',,'!%$,+&')!B8/.'/!)181',F.8,'*@,'('!'$!0?(&!.'&!
0,@7,+$'('!82!','*$/8('/!B/-2-)<!
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#$+/$0+$$'/-'/!'/!,+2'$!B8/!?!,'1'/'!.@'!'('/2-!
7?!*8/$!$-&6!.'()!&@7!)@*,%)!0+$$'/-'('!>+/!'(!
,+1'/'!'('/2-B,@$<!#,-*'!0+$$'/-'/!$?,'/!$%)'(1-)!+1!
,+&')@*,%)'/<!M+$$'/-'('!$?,'/!%$,+&(-(2'/!7?!
gK!]!%(&'/!)@*,%)'('<!D'$!'/!,-*'1',!+(0'B+,$!?!
0+/'!,+&'!&'!%$!8.$/'($![K!]!B8/!C*$!,'1'$-&!82!
B8/!?!>+!/')'/1''('/2-!$-,2G'(2',-2!$-,!'(>1'/!$-&!
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D@7F)@*,%)!0+$$'/-'/!%(&'/*+$'28/-)'/')!)8.!81'/)1C.$'!0+$$'/-'/!82!B8/)'2,'&'!0+$$'/-'/<!
#-)$('1($'6!82)?!0'$'2('$!)8.!4_9R!0+$$'/-'/!',,'/!n1'&,-*'>8,&)B/-'o!0+$$'/-'/6!&',')!1-&'/'!
-((!-!2',!82!+0)8/0'/$!2,+))!.+$$'!3RQO5!0+$$'/-'/<!D-))'!>+/!'(!','*$/8,@$$!)8.!>+/!'(!2',!
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D'$$'!B8/&-!*8)$(+&'('!B8/!?!,+2/'!'('/2-'(!$-,!+,,'!1-($'/&+2'('!-!0+$$'/-'/!1-,,'!)7/'(2'!
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H8/!0'&/'!?!2-!'$!-(($/@**!+1!>18/&+(!)8,B8/>8,&'('!1'&!,8*+)G8('('!7?1-/*'/!+(,'22'$!1-,!&'$!-!
*+7-$$',!Y6!+1)(-$$!Y<U<V!0,-!0')*/'1'$!)-.%,'/-(2)/')%,$+$'/!B8/!'$!)8,;',,'+(,'22!.'&!-&'($-)*'!
&-.'()G8('/!)8.!&'(!%$1+,2$'!,8*+)G8('(6!.'(!-!'$!$'(*$!);'(+/-8!>18/!&'$!'/!7,+))'/$!7?!'(!
,8*+)G8(!.'&!0')$!.%,-2!)8,/'))%/)'/!%+1>'(2-2!+1!8.!&'$!'/!0'>81!B8/!&'$!&'/<!D'$$'!1-,!2-!'$!
2/%((,+2!B8/!?!)+..'(,-2('!7?1-/*(-(2'(!,8*+)G8('/!)7-,,'/!7?!'('/2-7/8&%*)G8('(<!

!

G<;<; PFA.$7)':--&7&-*

:$!+1!+!,8*+)G8()+,$'/(+$-1'('!)8.!0,'!%$',%**'$!1+/!>C@&+,)$%((','(!-!48,&+!*8..%('<!
I%((','(!'/!8.$/'($!WKK!.'$'/!,+(2!82!)?!-!%$2+(2)7%(*$'$!&'/B8/!%$!)8.!'(!7+))'(&'!$%((',!
B8/!7/8)G'*$'$<!O'(6!&'$!1-)$'!)'2!+$!$%((','(!+,,'/'&'!1+/!$-,*(@$$'$!)$/C.('$$'$<!D'$$'!
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/'&%)'/'/!(8'!+1!78'(2'$!.'&!?!0/%*'!)8,;',,'/!)8.!'('/2-*-,&'!&+!T8/2'!+,,'/'&'!>+/!'(!
.-,GC1'((,-2!'('/2-.-*)!$-,!'(!,+1!7/-)<!

4-&'/'!%(&'/)C*',)'!+1!'2('$>'$!1-)$'!+$!>',,'/!-**'!&'$!8.*/-(2,-22'(&'!,+(&)*+7'$!1+/!28&$!
'2('$!B8/!877)'$$-(2!+1!)8,;',,'/<!D'$$'!*8..'/!B/'.!+1!H-2%/!UV!>18/7?!.+(!*+(!)'!+$!
$'//'(2'$!-!,-$'(!2/+&!B+18/-)'/'/!)8,;',,'/<!R,$'/(+$-1'('!B8/!7,+))'/-(2!+1!+(,'22'$!1-,,'!1=/'!-!
&'(!(8/&1'(&$'!)*/?(-(2'(6!-!&'(!C)$1'(&$'!)*/?(-(2'(6!',,'/!7?!$877'(!+1!BG',,'$<!D'!$8!
BC/)$('1($'!1-,!2-!'(!&?/,-2!%$(@$$',)'!+1!7+(','(')!78$'()-+,'!&+!)8,-(()$/?,-(2'(!1-,!0'2/'()')!
+1!)',1'!BG',,'$<!D'$!0,'!1-&'/'!+($+$$!+$!*8)$(+&'('!1'&!?!7,+))'/'!+(,'22'$!7?!$877'(!+1!BG',,'$6!
8.$/'($!U!*.!B/+!$%((',?7(-(2'('!1-,,'!BC/'!$-,!+$!+(,'22'$!0,'!%B8/>8,&).'))-2!*8)$0+/$<!"!
$-,,'22!1-,,'!&'$!1=/'!)1=/$!%7/+*$-)*!.'&!>'()@(!$-,!0@22-(26!1'&,-*'>8,&!82!-()7'*)G8('/<!

!

!

H-2%/!UV<!A+/$!81'/!8./?&'$!/%(&$!EC@&+,)$%((','(<!

!

D-))'!0'$/+*$(-(2'('!2G8/&'!+$!&'(('!$%((','(!0,'!%$',%**'$!B/+!%$1',2',)')7/8)'))'(<!D'$!0,'!
&'/B8/!>',,'/!-**'!2G8/$!(8'(!1-&'/'!0'/'2(-(2'/!B8/!?!)'!7?!,C(()8.>'$'(<!:(!7/8B-,!+1!
>8/-)8($'(!0,'!,-*'1',!%$+/0'-&'$!B8/!?!%(&'/)$/'*'!82!-,,%)$/'/'!%,'.7'('!.'&!$'//'(2'$!-!
8./?&'$<!M'/'2(-(2'('!0,'!2G8/$!B8/!'(!-&'+,-)'/$!78)-)G8(!7?!(')'$!(8/&!B8/!$%((','(<!D'(('!
78)-)G8('/-(2'(!1-,!2-!)$C/)$!+1)$+(&!$-,!BG',,'('!.8$!)C/!82!&'/.'&!'(!,+1'/'!1-(*',!$-,!
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!

>8/-)8($'(<!H8/!'*)'.7','$)!)*@,&!'/!&'$!-**'!$+$$!>'()@(!$-,!+$!&'$!'/!0'0@22',)'!7?!(')'$6!82!+$!
&'$!&'/B8/!),'$$!-**'!'/!)-**'/$!+$!&'$!*+(!)'$$')!877!'$!+(,'22!>'/<!

!

!

H-2%/!UJ<!E8/-)8($&-+2/+.!B8/!EC@&+,)$%((','(<!

!

#8.!.+(!)'/!+1!H-2%/!UJ!1-,!>8/-)8($'(6!)7')-',$!-!1-($'/.?('&'('6!)*@22'!B8/!.@'!+1!)8,+<!O@'!
+1!)*@22'(!'/!7?!2/%((!+1!BG',,'$!9-$,'F:-&)*@/*G+!82!$877'('!/%(&$6!)8.!,-22'/!/'$$!)C/!B8/!
$%((','(<!D-))'!0'/'2(-(2'('!-,,%)$/'/'/!(C&1'(&-2>'$'(!+1!?!$'(*'!7?!+,,'!8.)$'(&-2>'$'('!
.+(!.?!$+!>'()@(!$-,!BC/!.+(!)'$$'/!877!'$!)8,;',,'+(,'22<!D+$+'(!B8/!)8,-(()$/?,-(2!1-)'/!+$!
?/,-2'!2,80+,!)8,'('/2-!'/!YYJ6g!*X>k.W<!

!
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VW!
!

!

H-2%/!U[<!O'$'8(8/.!&+$+!B8/!)8,-(()$/?,-(2!1'&!EC@&+,)$%((','(<!

!

!

G<;<? !,-&)':--&7&-*

D'(('!$%((','(!,-22'/!1')$!B8/!d.(')!-!T8.'!*8..%('<!D'(!>+/!7'/!&+2)!&+$8!-**'!0',@)(-(26!
82!&'$!'/!8.$/'($!g\K!.'$'/!$-,!('$$-,*(@$(-(2<!O'&!&'(('!+1)$+(&'(!*8)$'/!&'$!+(),+21-)!
.-(-.%.!'(!.-,,-8(!*/8('/!?!BC/'!)$/C.!B/'.!$-,!$%((','(<!I%((','(!'/!WWK!.'$'/!,+(2!82!2?/!
C)$F1')$<!D'(!,-22'/!7?!(8/&)-&'(!+1!H,?1+$(<!D'$!'/!/-*',-2!.'&!)*/?(-(2'/!?!7,+))'/'!'$!
)8,;',,'+(,'22!7?!-!8./?&'$<!D'(!0')$!'2('&'!7,+))'/-(2'(!'/!1%/&'/$!)8.!>C@&'(!7?!(')'$!1'&!
1')$'(&'(!+1!$%((','(<!D'(('!B,+$'(!>+/!0')$!)8,B8/>8,&6!*8.0-('/$!.'&!+$!&'(!,-22'/!%$'!+1!
)@('!B/+!1'-'(<!

!
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!

!

H-2%/!UZ<!I'(*$!7,+))'/-(2!+1!)8,;',,'+(,'22!1'&!d.(')$%((','(!3/C&!7-,5<!R(,'22'$!,-22'/!1')$!B8/!$%((','(<!

!

M',-22'(>'$'(!('&!.8$!H,?1+$(!'/!2%()$-2!B8/!)8,;',,'('!&+!1+((B,+$'(!)-*/'/!B/-!)-*$!B/'.!.8$!
>8/-)8($'(<!E8/-)8($'(!&8.-('/')!+1!BG',,'('!)C/!B8/!1+(('$<!4-(*,'('!$-,!>8/-)8($'(!1-)')!-!H-2%/!
UY<!E8/-)8($'(!'/!(8'!>-(&/'$!+1!BG',,'('6!82!1-,!&'/B8/!>+!'(!7'/-8&'!7?!1-($'/'(!>',$!%$'(!
&-/'*$'!)8,-(()$/?,-(2<!D'$$'!'/!'(!%,'.7'!82!1-,!1=/'!'(!1-*$-2!B+*$8/!-!1+,2'$!+1!,8*+)G8(<!!

!
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VJ!
!

!

H-2%/!UY!E8/-)8($'(!$-,!'$!+(,'22!1'&!d.(')$%((','(<!

!

H-2%/!Ug!1-)'/!+$!&'(!?/,-2'!)8,-(()$/?,-(2'(!B8/!d.(')$%((','(!'/!/',+$-1$!28&<!D'(!?/,-2!
-//+&-+)G8(!'/!-BC,2'!O'$'8(8/.!7?!g\Z6Z!*X>k.W<!I-,!)+..'(,-2(-(2!'/!)8,-(()$/?,-(2'(!-!
Q/-.)$+&6!,8*+)G8('(!-!T8/2'!.'&!0')$!)8,B8/>8,&6!*%(!V!]!>C@'/'!7?!\WV6\!*X>k.W<!

!

!

H-2%/!Ug<!O'$'8(8/.!&+$+!B8/!)8,-(()$/?,-(2!1'&!EC@&+,)$%((','(<!
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!

V[!
!

!

I%((','()!,'(2&'!7?!WWK!.'$'/!'/!82)?!(8'!-!81'/*+($!+1!&'$!.+(!'/!%$'!'$$'/!-!&'$$'!
7/8)G'*$'$<!H8/&-!&'$$'!'/!'$!7-,8$+(,'226!>1-)!>'()-*$!'/!?!B/'..'!*%(()*+7!82!'/B+/-(2'/!.'&!
)8,;',,'/6!1-,!'$!.-(&/'!+(,'22!-!,-*'!)$8/!2/+&!*%(('!$-,/'$$','22'!B8/!&-))'!.?,'('!%$'(!+$!
*8)$(+&'('!0,-/!%(C&1'(&-2!)$8/'<!

!

G<;<E B>F7$.$7)':--&7&-*

AGC,+&+,)$%((','(!,-22'/!-!EG',.',+(&!*8..%('!-!_82+,+(&<!I%((','(!2?/!-!/'$(-(2!C)$F1')$!82!
,-22'/!7?!(8/&)-&'(!+1!'(!BG8/&<!D'$$'!2GC/!+$!&'$!'/!$-,2+(2!$-,!)$8/'!B,+$'/!.'&!(8'(,%(&'!/-*$-2!
>',(-(2!)8.!-**'!'/!B8/)$@//'$!+1!1'2'$+)G8(!',,'/!+(&/'!80)$/%*)G8('/<!A+/$!81'/!8./?&'$!*+(!
)'')!-!H-2%/!U\<!

R$!+(,'22'$!,-22'/!7+/+,,',$!.'&!0+**'(!2GC/!+$!&'$!-**'!/%1'/!81'/!0+**'(6!82!&'(!1-)%',,'!
)G'(+()'(!/'&%)'/')<!D'$$'!'/!'(!B8/&',!&+!)8,;',,'('!)*G%,')!B8/!%1'&*8..'(&'!)+.$!+$!&'$!
2GC/!&'$!,'$$'/'!?!B?!0@22'$-,,+$',)'<!D'$!.?$$'!82)?!)C*')!8.!&-)7'()+)G8(!B/+!/'2','(!8.!
0@22-(2!-!UKKF.'$'/!)8('(!B/+!)GC'(<!!

!

!

H-2%/!U\<!A+/$!81'/!8./?&'$!/%(&$!AGC,+&+,)$%((','(<!P8)-)G8('(!$-,!)8,;',,'('!'/!.+/*'/$!.'&!'(!/C&!7-,<!

!
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D'$!'/!B/+!#$+$'()!1'21')'()!)-&'!0'),%$$'$!?!%$0'&/'!$%((','('!7?!&'(('!)$/'*(-(2'(!.'&!
0',@)(-(2!-!WKUJ<!D'$!1+/!82)?!$'(*$!?!-()$+,,'/'!*GC/'$C@))$@/-(2!+1!0',@)(-(2'(<!D'$$'!1-,,'!
0-&/+!$-,!?!/'&%)'/'!-(1')$'/-(2)*8)$(+&'('!$-,!7-,8$+(,'22'$!0'$/+*$',-2<!AGC,+&+,)$%((','(!1+/!
%((,+$$!-!&-))'!7,+('('6!.'(!0,'!$+$$!.'&!B8/!?!0-)$?!&'$$'!7/8)G'*$'$<!D'(!1+/!877/-((',-2!
1%/&'/$!)8.!-**'!7/-8/-$'/$6!82!1-,,'!&'/B8/!>+!)$?$$!.C/*!-!B,'/'!?/!$-,<!P?!)$/'*(-(2'(!,+(2)!
BG8/&'(!,-22'/!&'$!'(!/'**'!+1!$%((','/!)8.!+,,'!0,'!1%/&'/$<!9'(2&'.'))-2!1+/!&'$!*%(!
AGC,+&+,)$%((','(!+1!&-))'!)8.!1+/!-($'/'))+($<!

"!1')$/'!'(&'!+1!_1!UV!,-22'/!&'$!'(!B'/2'*+-6!8.$/'($!g!*.!B/+!$%((','(<!D'$$'!1-,!>+!)$8/!
-((1-/*(-(2!7?!$/+B-**.C()$'/'$<!I/+B-**'(6!)7')-',$!-!&'(!'('!/'$(-(2'(6!+($+)!?!-!)$C//'!2/+&!
*8..'!2/%77'1-)<!T?/!'(!B'/2'!,'22'/!$-,!*+-!)'/!.+(!$@7-)*!+$!0-,'('!B8/$)'$$'/!1-&'/'!-!7%,G'/<!
D'$$'!2GC/!+$!B,'/'!0-,'/!7+))'/'/!$%((','(!7?!,-*$!82!&'/.'&!7+))'/'/!.'()!,@)'$!%+()'$$!)$?/!
7?<!D'$$'!1-,!/'&%)'/'!&'(!2G'((8.)(-$$,-2'!$-&'(!0',@)(-(2'(!'/!7?6!82!&'/.'&!0-&/+!$-,!?!)'(*'!
'('/2-0'>81'$<!

!

!

H-2%/!WK<!D-+2/+.!B8/!>8/-)8($'(!-!AGC,+&+,<!

!

E8/-)8($'(!-!AGC,+&+,!'/!&'(!)$C/)$'!%,'.7'(!.'&!,8*+)G8('(<!#8.!B/'.2?/!+1!H-2%/!WK!1-,!&'$!
1=/'!7'/-8&'/!7?!1-($'/'(!>',$!%$'(!&-/'*$'!)8,,@)<!D'$$'!BC/'/!$-,!'$!$8./8.!-!
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'('/2-7/8&%*)G8('(!)8.!.?!&'**')!+1!0+$$'/-'/!',,'/!+(&/'!'('/2-*-,&'/<!#8,-(()$/?,-(2'(!-!
AGC,+&+,!'/!28&'6!.'&!'$!?/,-2!2G'((8.)(-$$!7?!Y\J6V!*X>k.W<!

!

!

H-2%/!WU<!#8,-(()$/?,-(2!B8/!+(,'22'$!1'&!AGC,+&+,)$%((','(<!#*G'/.&%.7!P4)@)$<!

!

G<;<G Q$7#'*74($)>4-*

P?!2/%((!+1!>'()@(!$-,!C*8(8.-6!)8.!1-,!0,-!)7')-B-)'/$!-!+1)(-$$!J<W6!)+.$!7/+*$-)*'!>'()@(6!0,'!
AGC,+&+,)$%((','(!1+,2$!%$!)8.!&'(!+1!$%((','(!)8.!1+/!.')$!'2('$<!

I%((','(!0,'!877/-((',-2!%$',+$$!B/+!7,+('('!8.!%$0'&/-(2!+1!1'-)$/'*(-(2'(!B8/&-!*8)$(+&'('!
.'&!?!*(@$$'!&'(!$-,!('$$'$!0,'!B8/!)$8/<!Q'1-()$'(!-!C*$!$/+B-**)-**'/>'$!1+/!-**'!)$8/!(8*!$-,!?!
B8/)1+/'!7/-)'(<!D'$!0,'!&'/B8/!0')$'.$!?!%$)'$$'!%$0'&/-(2'(!+1!AGC,+&+,)$%((','(<!T'$$877!7?!
2/%((!+1!&'$$'!7-,8$+(,'22'$!0,'!&'$!-2G'(!1%/&'/$!)8.!C*8(8.-)*!,C(()8.$!?!%$0'&/'!
$%((','(<!

I/+B-**.C()$'/'$!'/!82)?!0'&C.$!)8.!'(!1-*$-2!0-&/+2)2-1'/!B8/!?!*%(('!0'(@$$'!'$!7-,8$+(,'22!
)8.!'(!C*8(8.-)*!28&!,C)(-(2<!!

D'$$'!$-,!$/8))!B8/!+$!'('/2-78$'()-+,'$!-!)8,-(()$/?,-(2'(!'/!*,+/$!0')$!B8/!d.(')<!D'(!2,80+,'!
-(()$/?,-(2'(!7'/!*1+&/+$.'$'/!'/!>','!UW6gg!]!>C@'/'!'((!B8/!AGC,+&+,6!)8.!>+/!(')$!0')$!
-(()$/?,-(2<!D'(!%2%()$-2'!>8/-)8($'(!2GC/!+$!$-,2G'(2',-2!)8,'('/2-!'/!.-(-.+,!7?!1-($'/'(6!.'(!
&'$$'!'/!%+()'$$!'(!7'/-8&'!.'&!,-$'!)8,,@)<!E8/-)8($'(!1'&!EC@&+,)$%((','(!'/!'(&+!.-(&/'!
2%()$-2<!
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"!B8/0-(&',)'!.'&!)C*(+&'('!$-,!*8..%('(!0,'!&'$!%$+/0'-&'$!.8&',,'/!+1!+(,'22'$!
-.7,'.'($'/$!-!$'//'(2'$<!H-2%/!WW!1-)'/!>18/&+(!+(,'22'$!*+(!7,+))'/')!&-)*/'$!('&'(B8/!1'-'(<!
I/=/('!)8.!'/!('&'(B8/!+(,'22'$!*+(!0-&/+!$-,!?!)*G%,'!+(,'22'$!B/+!BG8/&'(!82!/'&%)'/'!
'1'($%',,'!/'B,'*)G8('/<!D'!.?!&82!-**'!%(&'/!(8'(!8.)$'(&-2>'$'/!*+)$'!)*@22'/!7?!
)8,;',,'('<!

!

!

H-2%/!WW<!O8&',,!+1!+(,'22'$!$-,!AGC,+&+,)$%((','(<!

!

G<? R(4-4,9)(&*(4-)&(%&-)&/*$%*I*%&7#&*)472&77&/*

:$$!+1!+/2%.'($'('!B8/!?!2GC/'!'$!B8/)C*!.'&!)8,;',,'/!-!&'$$'!7-,8$+(,'22'$!'/!+$!*8)$(+&'('!
1'&!?!BC/'!B/'.!)$/C.*+0,'/!B/+!,8*+,('$$'$!'/!)$8/'<!D'$$'!1-,!2GC/'!+$!'('/2-!B/+!)8,;',,'/!0,-/!
C*8(8.-)*!,C(()8..'<!E'/!BC,2'/!&'/B8/!'$!+(),+2!+1!*8)$(+&'('!B8/!?!BC/'!B/'.!)$/C.!$-,!
AGC,+&+,)$%((','(<!

T?/!.+(!BC/'/!B/'.!)$/C.!7?!'(!),-*!.?$'!'/!&'$!1+(,-2!?!2/+1'!('&!'(!*+0',!-!2/CB$+!1'&!)-&'(!
+1!1'-'(<!T'&2/+1(-(2!+1!*+0','(!2-/!0'&'!)-**'/>'$6!0?&'!.'&!$+(*'!7?!0'/C/-(2)B+/'!82!B8/!
,'1'$-&'(!$-,!*+0','(<!#$+$'()!4'21')'(!+(),?/!*8)$(+&'('!B8/!+/0'-&!$-,!U!KKK!*/k.'$'/<!
I/'**'/C/!82!*+0',!*8..'/!-!$-,,'22<!D-))'!'/!+(),?$$!$-,!WKK!*/k.'$'/<!H8/&',-(2))*+7!.'&!.?,'/!
82!$-,*(@$(-(2)+12-B$!*8..'/!82)?!-!$-,,'22<!R1)$+(&'(!$-,!(=/.')$'!('$$,-(G'!'/!BC/!)$+/$'(!+1!
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7/8)G'*$'$!W6U\!*.<!#'('/'!'/!&'$!&82!7,+(,+2$!?!,'22')!)$/C.!B/+!+(&/'!)-&'(6!B/'.!$-,!
(=/.')$'!$%((',!)8.!,-22'/!U6Jg!*.!1')$!B8/!AGC,+&+,)$%((','(<!

D'$$'!0'$@/!+$!*8)$(+&'('!B8/!?!$/'**'!B/'.!)$/C.!0,-/!.-(-.%.!*/!U!gKK!KKK6!)8.!1-)'/!+$!&'$!
'/!B%,,$!.%,-2!?!0@22'!'$!C*8(8.-)*!,C(()8.$!)8,;',,'+(,'22!-!T8/2'<!A8)$(+&'('!B8/!&'!
B8/)*G',,-2'!+(,'22'('!0')*/'1'$!-!+1)(-$$!J<U!1+/-'/'/!1',&-2<!9C(()8.>'$'(!-!B8/>8,&!$-,!?!*(@$$'!
$%((','('!$-,!)$/C.('$$'$!1+/-'/'/!&'/.'&!82)?<!

A8)$(+&'('!1'&!?!2/+1'!2/CB$!-!$'//'(2!.'&!)$8/!+(&',!BG',,!'/!+(),+2)1-)!VKKK!*/k.'$'/<!
Q/%((B8/>8,&'('!'/!*%(!&',1-)!1-)%',$!-()7-)'/$!1'&!AGC,+&+,)$%((','(<!H8/!&'(!+*$%',,'!
)$/'*(-(2'(!'/!&'$!-!>81'&)+*!BG',,!-!2/%(('(!&+!1'-'(!'/!)7/'(2$!%$!-!)*?(-(2'(!('&!.8$!1+(('$<!
A8)$(+&'('!.?!&'/B8/!+($+)!?!0,-!0'$@&',-2!>C@'/'!'((!0'/'2('$!.-(-.%.!7?!*/!U!gKK!KKK<!D'$!
'/!*(@$$'$!)$8/!%)-**'/>'$!$-,!&'!/'',,'!*8)$(+&'(!1'&!*+0,-(2!BC/!&'$!2G'((8.BC/')<!D'$!'/!
,-*'1',!/'2('$!)8.!$-,)$/'**',-2!-!&'$$'!7/8)G'*$'$!?!1-$'!8.$/'($!>18/!)$8/'!*8)$(+&'('!-!0')$'!
B+,,!1-,,'!0,-$$6!),-*!+$!&'$!*+(!1-)')!+$!'$!7-,8$+(,'22!.'&!)8,;',,'/!'/!C*8(8.-)*!,C(()8.$<!

A8)$(+&'('!B8/!)8,;',,'+(,'22'$!.'&!*8.78('($'/!'/!-!+1)(-$$![<J!8.!*8)$(+&)87$-.'/-(2!
0'/'2('$!$-,!*/!WY[<KKK!7,%))!B/+*$6!+12-B$'/!8.!-()$+,,'/-(2<!A8)$(+&'('!$-,!-()$+,,'/-(2!'/!-BC,2'!
'(!%(&'/)C*',)'!+1!+(,'22!$-,!08,-2'/!82!.-(&/'!*8..'/)-',,'!+(,'22!-!S#R!7?!8.$/'($!J6JW!
*/kX!iWYj<!D'$$'!1-,,'!B8/!+(,'22'$!$-,!AGC,+&+,)$%((','(!2-$$!'(!-()$+,,+)G8()7/-)!7?!;+<!*/![g<V[K<!

!

!

H-2%/!WV<!A8)$(+&)B8/&',-(2!B8/!'$!('$$-,*80,'$!08,-2+(,'22!-!S#R!iWYj<!

!



!
!

JK!
!

A8)$(+&'('!B8/!-()$+,,+)G8(!1+/-'/'/!B/+!,+(&!$-,!,+(&!82!1-,!&'/B8/!-**'!1=/'!&'B-(-$-1'<!
R/0'-&)$-.'('!&'$!$+/!?!-()$+,,'/'!+(,'22'$!*8..'/!82)?!+(!7?!$@7'(!)8,;',,'+(,'22<!:$!
('$$B/+*80,'$!+(,'22!1-,!>+!B,'/'!*8.78('($'/6!82!&'/.'&!>C@'/'!-()$+,,+)G8()*8)$(+&<!D'$$'!2-/!
&'/.'&!*%(!'(!7'*'7-((!7?!8.$/'($,-2!>18/!)$8/'!*8)$(+&'('!1-,!1=/'<!

P?!2/%((!+1!+,,!%)-**'/>'$'(!*(@$$'$!$-,!*8)$(+&'('!-!+,,'!,'&&!1-,!&'$!-**'!1=/'!>'()-*$).'))-2!?!
B8/$)'$$'!?!7/')'($'/'!'$!B%,,)$'(&-2!/'2()*+7<!D'!$8$+,'!*8)$(+&'('!B8/!+(,'22'$!1-,!-**'!1=/'!
*,+/$!BC/!B'/&-2)$-,,-(2'(!-!),%$$'(!+1!WKUJ<!

! !



!
!

JU!
!

H L'84/,9-#*$%*$-7&##&'*

"!&'$$'!7/8)G'*$'$!>+/!%$B8/.-(2'(!+1!&'$!'('/2-7/8&%)'/'(&'!+(,'22'$!0,-$$!2G8/$!7%(*$1-)!'$$'/!
,-)$'(!('&'(B8/<!D'(!-(('>8,&'/!&'!.')$!*/-$-)*'!,'&&'('!-!&'(('!7/8)'))'(<!!

!

U! 4',2'!,8*+)G8(!

W! H-(('!87$-.+,!78)-)G8(!B8/!)8,;',,'('!

V! H-(('!28&'!&+$+!B8/!-(()$/?,$!'('/2-!

J! A+,*%,'/'!>8/-)8($!

[! M'/'2('!'('/2-0'>81!

Z! H-(('!,+)$.C()$'/'$6!(?/!'('/2-'(!0/%*')!

Y! H-(('!'BB'*$0'>81!1'&!)-.%,'/-(2!

g! A8)$(+&)!87$-.'/-(2!0+)'/$!7?!)-.%,'/-(2)/')%,$+$'/!

\! 4',2'!)8,;',,'/6!'('/2-,+2/'!82!*8(1'/$'/-(2)!*8(B-2%/+)G8('/!

UK! #'$$'!)+..'(!*8.78('($'('!$-,!'$!*8.7,'$$!)@)$'.!!

!

S(&'/!&'!B8/)*G',,-2'!7%(*$'('!'/!&'$!.+(2'!B+*$8/'/!)8.!.?!$+)!>'()@(!$-,<!4+,2'$!+1!,8*+)G8(!
0,'!0')*/'1'$!-!*+7-$$',!J<!P8)-)G8('/-(2'(!+1!)8,;',,'.8&%,'('!0,'!1%/&'/$!1'&!0'B+/-(2!7?!
,8*+)G8('(<!4+,2'$!0,'!$+$$!7?!2/%((,+2!+1!*/-$'/-'('!,-)$'$!877!-!+1)(-$$!J<U<!D'!+(&/'!7%(*$'('!-!
,-)$'(!)+.$!.'$8&-**'(!-!7/8)G'*$'$!0,-/!0')*/'1'$!-!&'$$'!*+7-$$','$<!

!

A/-$'/-'('!)+$$!B8/!+(,'22'$!'/!+$!&'$!)*+,L!

 A%(('!%+10/%$$!&'**'!$%((','()!'('/2-0'>81!
 E8,&'!)'2!$-,!7/8)G'*$'$)!.-,GC1'((,-2'!7/8B-,!
 E8,&'!)'2!-(('(B8/!&'!C*8(8.-)*'!0'2/'()(-(2'('!
 E+!.-()$!.%,-2!0'>81!B8/!1'&,-*'>8,&!
 E+!.-()$!.%,-2!0'>81!B8/!$-,)@(!
 "**'!1=/'!1-)%',$!)G'('/'(&'!

!



!
!

JW!
!

H<; D-&/#91&64%*

:('/2-0'>81'$!1-,!1=/'!&'$!&-.'()G8('/'(&'!*/-$'/-'$!B8/!)8,;',,'+(,'22'$<!R(,'22'$!.?!$-,!
'(>1'/!$-&!>+!(8*!'('/2-!7?!,+2'/!$-,!?!B8/)@('!,@)+/.+$%/'('<!D'$$'!2GC/!+$!+(,'22'$!.?!>+!
$-,)$/'**',-2!.+*)-.+,!7/8&%*)G8(6!)+.$!'(!B,'*)-0-,-$'$!)8.!)+..'(B+,,'/!.'&!'('/2-0'>81'$!
$-,!'(>1'/!$-&<!O+(2'!$-,$+*!'/!2G8/$!B8/!?!)'(*'!'('/2-0'>816!.'(!*8)$(+&'('!1'&!?!,+2/'!(8*!
'('/2-!$-,!>','!1-($'/'(!'/!0'$@&',-2'<!D'$!0,'!-!)$+/$'(!)+$$!877!B,'/'!+,$'/(+$-1'/!B8/!0',@)(-(2!
)8.!2+!B8/)*G',,-2!'('/2-0'>81<!D-))'!0,'!1%/&'/$!%$!-B/+!>'()-*$).'))-2>'$!82!*8)$(+&<!

!

U< 9:DF0',@)(-(2!-!$+*'$!.'&!(8/.'/$!0',@)(-(2)(-1?!37?!*GC/'0+('(5![K!;&k.W!(?/!&'$!'/!
&+2),@)!%$'!82!U!;&k.W!(?/!&'$!'/!.C/*$!%$'<!9@)*-,&'(!.?!1=/'!9:D!3B8/!?!B?!>%/$-2!
$'((-(2!82!),%**-(25<!D'$$'!*/'1'/!-()$+,,+)G8(!+1!1+(,-2!%$)$@/!.'&!*+0',)$-2'6!*+0,-(2!82!
$'*(-)*!/8.<!:BB'*$0'>81!;+<!UK!*X<!
!

W< 9:DF0',@)(-(2!-!$+*'$!.'&!(-1?!U!;&k.W<!D'$$'!)%77,'/')!.'&!'$!)$'/*$!0',@)$!0',$'!-!;+<!
WK!.!0/'&&'!.-&$!-(('!-!$%((','(<!9@)0',$'$!.?!$/8,-2!>+!'$!(-1?!7?![K!;&k.W!7?!
*GC/'0+('(!82!&'))%$'(!2-!.@'!,@)!7?!1'22'('<!M',$'$!1-,!&+(('!'(!,@)!0+*2/%((!)8.!
B8$2G'(2'/'6!)@*,-)$'/!82!+(&/'!.C/*'!80G'*$'/!-!$%((','(!*+(!)'')!-.8$!.'&!28&!
*8($/+)$<!D'$$'!*/'1'/!-()$+,,+)G8(!+1!1+(,-2!%$)$@/!.'&!*+0',)$-2'6!*+0,-(2!82!$'*(-)*!
/8.<!:BB'*$0'>81!;+<!U6g!*X<!
!

V< M+/'!&'$!,@)'(&'!0',$'$6!%$'(!2G'((8.2?'(&'!0',@)(-(2<!"()$+,,+)G8('(!'/!$/8,-2!(8*)?!
'(*',<!:BB'*$0'>81!;+<!U6[!*X<!
!

J< 9:D!,'&',@)!7?!0'22'!)-&'/!+1!1'2'(6!.8($'/$!7?!$%((',1'22'('!-!;+<!U!.!>C@&'<!9@)'('!
.8($'/')!-!*8()$+($!+1)$+(&!B/+!*GC/'0+('*+($'(!7?!)$'(2'/!)8.!B')$')!-!BG',,'$<!
"()$+,,+)G8('(!*+(!1=/'!'(*',<!H8$2G'(2'/'!82!)@*,-)$'/!1-,!$/8,-2!)@(')!.8$!/'**'(!+1!
,'&',@)<!:BB'*$0'>81!;+<!K6U!*X<!
!

[< A8.0-(+)G8(!+1!,'&',@)!t!,@)0',$'<!D'$$'!'/!+*$%',$!&'/)8.!,'&',@)'('!'/!%$-,)$/'**',-2'!
$-,!?!)@(,-22GC/'!B8$2G'(2'/'!82!)@*,-)$'/<!"()$+,,+)G8('(!'/!$/8,-2!'(*,'/'!'((!-!+,$'/(+$-1!U!
82!W<!:BB'*$0'>81!;+<!U6Z!*X<!

!

R,$'/(+$-1!U!'/!&'$!+,$'/(+$-1'$!)8.!*8..'/!(=/.')$!*8(1'()G8(',,!0',@)(-(2<!:BB'*$0'>81'$!
'/!0'$@&',-2!)$C//'!'((!&'!+(&/'!+,$'/(+$-1'('<!D'!+(&/'!+,$'/(+$-1'('!*/'1'/!'$!0'$@&',-2!



!
!

JV!
!

.-(&/'!)8,;',,'+(,'22!82!&'/.'&!82)?!.@'!,+1'/'!-(1')$'/-(2)*8)$(+&'/<!H8/',C7-2'!
)-.%,'/-(2)0'/'2(-(2'/!1-)$'!$-&,-2!+$!+,$'/(+$-1!U!1+/!-(('(B8/!&'!C*8(8.-)*'!/+..'('6!82!&'$!
0,'!&'/B8/!0'),%$$'$!?!2?!1-&'/'!.'&!&'$$'<!D'$!1+/!,-*'!1',!C()*',-2!?!$')$'!%$!&'!+(&/'!
+,$'/(+$-1'('<!D'$!'/!+()'$$!)8.!C()*',-2!?!)+.,'!B8/)C*'('!.'&!+,$'/(+$-1!0',@)(-(2!7?!'$$!
)$'&<!D'!+(&/'!+,$'/(+$-1'('!>+/!-**'!$-&,-2'/'!1=/$!$')$'$!%$!-!T8/2'<!R,$'/(+$-1!W!82!V!*/'1'/!
&'))%$'(!-(2'(!'*)$/+!-()$+,,+)G8(<!D'$!'(')$'!)8.!*8..'/!-!$-,,'22!)+..'(,-2('$!.'&!
+,$'/(+$-1!U!'/!)$@/-(2!B8/!&-..-(2!+1!(8'(!+1!+/.+$%/'('<!R,$'/(+$-1!WF[!1-,!82)?!2-!.%,-2>'$'(!
B8/!/'&%)'/$!&/-B$!>1-)!)8,;',,'+(,'22'$!-**'!)*%,,'!,'1'/'!)8.!0'/'2('$6!',,'/!>1-)!&'$!+1!'(!',,'/!
+(('(!2/%((!)*%,,'!1=/'!%$'!+1!&/-B$<!

!

H<? C$)',F-)'&/*

M'/'2(-(2'('!B8/!'('/2-0'>81'$!$-,!$%((','(!'/!-**'!,-*'!/'$$!B/'.!)8.!-!(8/.+,'!$-,B',,'/<!E'/!
.?!.+(!$+!.'&!B+*$8/'/!)8.!&-..-(26!*GC/'$C@))$@/$!0',@)(-(2!82!*C!B+*$8/<!D'$$'!2-/!'$!
%$@7-)*!,+)$.C()$'/<!

9+)$.C()$'/'$!0,'!0'/'2('$!.'&!%$2+(2)7%(*$!-!.?,$!?/)&C2($/+B-**!3hDI5<!I/+B-**'(!0,'!.?,$!
','*$/8(-)*!.'&!/+&+/!1'&!'(!.?,')$+)G8(!,+(2)!)+..'!1'-6!/-*)1'2!UV6!-!WKKg<!D'$!1+/!-(2'(!
+1*GC/),'/!7?!)$/'*(-(2'(!-!.',,8.!&'(!+*$%',,'!$%((','(!82!.?,')$+)G8('(<!O?,'&+$+'(!0,'!
,822BC/$!)8.!)(-$$!7'/!$-.'!2G'((8.!%*+6!82!)8.!B8/&',-(2!7?!?/)$-&'/<!

4'-'(!'/!-!)'2!)',1!-**'!(8'(!>81'&B+/$)?/'!.',,8.!)$8/'!0@'/6!82!$/+B-**.'(2&'(!'/!0')*G'&'(!
7?!U\K<KKK!0-,'/!-!?/'$<!I/+B-**'(!8.!)8..'/'(!'/!,-*'1',!'(!&',!>C@'/'!'((!8.!1-($'/'(!7?!
2/%((!+1!+$!1'-'(!'/!'(!(+)G8(+,!$%/-)$1'2<!D'$$'!2GC/!+$!$/+B-**.'(2&'(6!82!&'/.'&!
'('/2-0'>81'$6!'/!8.$/'($!&800',$!)?!>C@$!8.!)8..'/'(!)8.!8.!1-($'/'(<!4'-'(!'(&'/!-!'(!
B'/2'B8/0-(&',)'!7?!1')$)-&'(!Y6[!*.!B/+!AGC,+&+,)$%((','(<!D'$!0'$@/!+$!$/+B-**'(!8.!(+$$'(!'/!
'(&+!.-(&/'!'((!1'&!1+(,-2'!1'-'/6!&+!B'/2+!-**'!2?/!ZFY!$-.'/!.-&$!7?!(+$$'(<!D'$!B+*$%.!+$!
&'$!'/!'(!B'/2'B8/0-(&',)'!-!&'(!'('!'(&'(!7?1-/*'/!82)?!,+)$.C()$'/'$!0'$@&',-2<!I/+B-**'(!
)8.!*GC/'/!1')$81'/!3.8$!B'/2+5!*GC/'/!)+(()@(,-21-)!-!'$!(8/.+,$!.C()$'/<!I/+B-**'(!)8.!2?/!
C)$81'/!*8..'/!-!08,*'/!'$$'/)8.!B'/2+!*8..'/!$-,!T')1-*<!D'$!'/!'(!B8/&',!+$!0-,'('!*GC/'/!-!
7%,G'/!&+!,@)'$!,-*'1',!.?!)*/%)!7?!B8/!&'(!BC/)$'!0-,'(<!D+!*GC/'/!&'!+(&/'!)?!?!)-!n2/+$-)o6!&'$!1-,!
)-!%$'(!?!0/%*'!'*)$/+!'('/2-<!9+)$'(!.?!&'/B8/!*8//-2'/')!'$$'/)8.!>18/!.+(2'!0-,'/!)8.!*GC/'/!
7?!n)+..'!,@)o<!

!



!
!

JJ!
!

I+0',,!Z<!O?,'&+$+!B8/!&C2($/+B-**!B8/&',$!7?!)')8(2<!

=(&>)'0($1@($! =>,,($! ?D&%! R@)%($! RS$! TCU&)@%%!
R,,'! gW\! J[[! VJZ! J[J! [WK!
O'&!.'$/'/-(2! JJY! WVg! UY\! WVZ! WYJ!
O8$!.'$/'/-(2! VgW! WUY! UZY! WUg! WJZ!
!

!

I+0',,!Y<!O?,'&+$+!B8/!&C2($/+B-**!B8/&',$!7?!%*'&+2'/<!

V+(1#'0($1@($! J#)1#'! 4@$&1#'! W)&1#'! 4>$&1#'! "$(1#'! XD$1#'! =D)1#'! TCU&)@%%!

R,,'! JgZ! JYW! J\[! [W[! ZWV! JgK! [ZZ! [WK!
O'&!
.'$/'/-(2! W[Z! W[V! WZ\! Wg\! VYg! W[[! WW[! WYJ!

O8$!.'$/'/-(2! WWg! WU\! WWZ! WV[! WJY! WW[! VJW! WJZ!
!

!

I+0',,!g<!O?,'&+$+!&C2($/+B-**<!

2$&0($1@($! 234! Y34! ?34! =34! Z34!
R,,'! [WK! [WW! [U[! gWV! \[J!
O'&!.'$/'/-(2! WYJ! W\W! WV[! JJV! [UJ!
O8$!.'$/'/-(2! WJZ! WVU! WgK! VgU! JV\!
!

hDI! h/)&C2($/+B-**!
uDI!! u/*')&C2($/+B-**! !   
EDI!! E',2'&C2($/+B-**! !   
#DI!! #8..'/&C2($/+B-**! !   
cDI!! c%,-&C2($/+B-**!H'/-'$/+B-**! !  
!

O?,-(2'('!0,'!2/%77'/$!'$$'/!$-.'6!)')8(2!82!%*'&+2<!E1'/!'(*',$!$-.'!0,'!&'/'$$'/!G%)$'/$!B8/!
$-&1-)!1+/-+)G8(!0+)'/$!7?!hDI<!D'$$'!2-/!)$C/)$!(C@+*$-2>'$!.'&!&'!$-,2G'(2',-2'!&+$+'('<!4'&!?!
2+(2'!.'&!B8/>8,&'$!.',,8.!&'(!+*$%',,'!)')8(2'()!1'/&-!82!2G'((8.)(-$$,-2!)')8(21'/&-!
G%)$'/')!&+$+'(!B8/!?/,-2'!1+/-+)G8('/<!D'$!)+..'!2G',&'/!B8/!%*'1+/-+)G8('('<!

!

!



!
!

J[!
!

!

D'$$'!,+!2/%((,+2'$!B8/!+($+,,!0-,'/!)8.!7+))'/$'!-!>1'/!$-.'!-!,C7'$!+1!&'!B8/)*G',,-2'!)')8(2'('<!
I-.'('!0,'!*,+))-B-)'/$!)8.!(+$$!',,'/!&+2!$-.'/!0+)'/$!7?!2G'((8.)(-$$,-2!)8,8772+(2!82!
)8,('&2+(2!-!&'!/')7'*$-1'!.?('&'('<!:('/2-0'>81'$!0,'!0'/'2('$!1'&!>G',7!+1!B8/.','(!
%(&'/<!QG'((8.)(-$$,-2!'BB'*$!'/!-!0',@)(-(2)+,$'/(+$-1!U!+($+$$!?!1=/'!UK!*X!82!K6[!*X!B8/!
>'(>8,&)1-)!&+2!82!(+$$<!

!

!

!

H+*$8/'(! !'/!$-&'(!0',@)(-(2'(!'/!+*$-1'/$!7'/!0-,!)8.!7+))'/'/<!ACB+*$8/'(!'/!'(!1'/&-!B/+!KFU!
)8.!)-'/!>18/!)$8/!+(&',!+1!0-,'('!)8.!*8..'/!-!2/%77'/6!82!>18/!.+(2'!)8.!*8..'/!+,'('!
3.'&!.-(-.%.! !)'*%(&'/)!.',,8./8.!$-,!0-,!B8/+(!82!0+*5<!

!>+/!'(!&-/'*$'!7/878/)G8(+,!-((1-/*(-(2!7?!'('/2-0'>81'$<!D'$!1-,!)-!+$!>1-)!,@)'$!'/!7?!-!VK!
)'*%(&'/!-!)$'&'$!B8/!ZK!)'*%(&'/!1-,!'('/2-0'>81'$!>+,1'/')<!D'$!)+..'!'/!2G',&'(&'!B8/!
*CB+*$8/'(<!I%((','(!>+/!'(!,'(2&'!7?!UVK!.'$'/<!E1-)!'(!0-,!BC,2'/!B+/$)2/'()'(!7?!gK!*.k$!1-,!
&'$!$+!UK6V[!)'*%(&'/!?!/'-)'!&'!WVK!.'$'/('!.',,8.!/+&+/'(!82!),%$$'(!7?!$%((','(<!:(!
.+/2-(!.?!)',1BC,2',-2!7?0'/'2(')!&+!&'$!-**'!'/!?!B8/1'($'!+$!+,,'!0-,-)$'('!*GC/'/!(C@+*$-2!
'$$'/!B+/$)2/'()'(<!WK!)'*%(&'/!+()'')!)8.!'$!28&$!*8.7/8.-))!.',,8.!)-**'/>'$).+/2-(!82!
'('/2-0')7+/',)'!B8/!&'(('!)$/'*(-(2'(<!D'$!1-,!)-!'(!,+1')$'!B+/$!7?!JU6J!*.k$!1-,!2-!B%,,)$'(&-2!
7+))'/-(2!BC/!,@)'$!),%**'/<!

ACB+*$8/'(!'/!)+$$!$-,!K6[<!D'$!+($+)!+$!$/+B-**'(!)8.!2?/!-!/'$(-(2!C)$!B/+!B'/2'*+-+!-!+,,!>81'&)+*!
1-,!*8..'!-!2/%77'/<!I/+B-**'(!+(&/'!1'-'(!1-,!BC,2'!'$!.'/!(8/.+,$!$/+B-**.C()$'/6!.'(!)-&'(!
1'-'(!'/!).+,!82!)1-(2'$'!.'&!)1=/$!B?!B8/0-*GC/-(2).%,-2>'$'/!+($+)!&'$!?!1=/'!81'/!
2G'((8.)(-$$,-2!.+(2'!0-,'/!)8.!*8..'/!-!2/%77'/!82)?!&'(('!1'-'(<!M-,'/!)8.!*GC/'/!.8$)+$$!
1'-6!.'(!)8.!7?!)+..'!$-&!7+))'/'/!$%((','(6!1-,!82)?!*GC/'!7?!&'$!)+..'!,@)'$<!D'$$'!2GC/'!+$!
*CB+*$8/'(!)'$$')!$-,!K6[<!:(!$',,-(2!+1!0-,'/!.'&!0')$'..',)'!+1!*CB+*$8/!-!C@'.'&!1-,,'!)',1)+2$!
',-.-('/$!.@'!%)-**'/>'$!/%(&$!&'(('!1'/&-'(<!

"!$-,,'22!$-,!&'$!$/+B-**+1>'(2-2'!'('/2-0'>81'$!'/!&'$!'$!*8()$+($!0'>81!B8/!UKK!X!'BB'*$!$-,!?!
&/-1'!)$@/-(2))@)$'.'$!B8/!0',@)(-(2'(<!D'$$'!,'22')!$-,!-!)-.%,'/-(2'('!1'&!?!/'2-)$/'/'!&'(!)8.!
'(!WJkY!)$+(&F0@!,+)$<!D'(('!0')*G'&'('!'BB'*$'(!)'/!-!%$2+(2)7%(*$'$!,-$'(!%$6!.'(!7?!2/%((!



!
!

JZ!
!

+1!+$!&'(!'/!&C2(*8($-(%'/,-2!1-,!&'(!%$2GC/'!'(!0'$@&',-2!&',!+1!'('/2-B8/0/%*'$!7?!UZ6[J!]<!"!
1-($'/)')8(2'(!%$2GC/!&'$!>','!JZ6Yg!]!+1!&'$!$8$+,'!'('/2-0'>81'$<!

!

H<E +9,:7&/9-#*

H,'/'!1'/*$C@!'/!0'(@$$'$!(?/!)8,;',,'+(,'22'$!)*%,,'!&-.'()G8('/')<!H8/!'$!7/8)G'*$!)8.!&'$$'!
'/!&'$!B8/1'($'$!+$!.+(!7?!B8/>?(&!>+/!0'/'2(-(2'/!)8.!.'&!'(!1-))!2/+&!+1!)-**'/>'$!)*+,!
*%(('!)-!(8'!8.!>18/&+(!&'$!B'/&-2'!+(,'22'$!1-,!B%(2'/'<!P?!2/%((!+1!&'(!*8.7,'*)'!
)+..'(>'(2'(!.',,8.!7/8&%*)G8(6!,+2/-(2!82!0/%*)$-&!B8/!&'$$'!+(,'22'$!'/!&'$!-**'!
$-,)$/'**',-2!?!0/%*'!*1+($-$+$-1'!0'/'2(-(2'/!0+)'/$!7?!$-&,-2'/'!'/B+/-(2'/<!!

#8,;',,'/!>+/!'(!.'2'$!1+/-'/'(&'!7/8&%*)G8(!)8.!'/!1+()*',-2!?!B8/%$)-<!I%((','(!>+/!82)?!'$!
'('/2-0'>81!)8.!1+/-'/'/!81'/!&C2('$!82!2G'((8.!?/'$<!D'$$'!2GC/!+$!&-))'!.?!)'')!877!.8$!
>1'/+(&/'!7?!'(!$-.'!B8/!$-.'!0+)-)!B8/!?!*%(('!)-!(8'!8.!>18/!.@'!'('/2-!)8.!.?!,+2/')<!D'$!
>+/!&'/B8/!1=/$!(+$%/,-2!?!2GC/'!0'/'2(-(2'('!B8/!7/8&%*)G8(6!0/%*!82!,+2/-(2!+1!'('/2-!-!'$!
)-.%,'/-(2)7/82/+.!%$1-*,'$!B8/!7/8)G'*$'/-(2!+1!)8,;',,'+(,'22<!

H,'/'!)-.%,'/-(2)7/82/+..'/!0,'!1%/&'/$<!E1-,*'!B%(*)G8('/!7/82/+..'$!>+&&'6!>18/!'(*',$!
&'$!*%(('!2-!&'!)1+/'('!&'$!1+/!0'>81!B8/!)+.$!$/'BB)-**'/>'$!0,'!,+2$!1'*$!7?!-!+12GC/',)'(!8.!
>1-,*'$!7/82/+.!)8.!)*%,,'!0/%*')<!:(!)+..'(,-2(-(2!+1!/')%,$+$'('!B/+!B,'/'!7/82/+..'/!
*%(('!1=/$!-($'/'))+($!?!>+!.'&!-!&'(('!8772+1'(6!.'(!7?!2/%((!+1!7/-)'(!7?!7/82/+..'('!
82!$-&'(!&'$!$+/!?!,=/'!&'!0,'!-**'!&'$$'!7/-8/-$'/$<!D'$!0,'!-!)$'&'$!1+,2$!?!,'22'!$-,!2/%((!
)+..'(,-2(-(2'/!+1!)-.%,'/-(2)7/82/+..'/!iWgj!iW\j6!-!$-,,'22!$-,!'(!'.7-/-)*'!
)+..'(,-2(-(2'(!+1!$/'BB)-**'/>'$'(!$-,!%$1+,2$'!7/82/+..'/!iVKj!B8/!?!1',2'!&'$!.')$!
>'()-*$).'))-2'!7/82/+..'$<!4+,2'$!B+,$!7?!P4)@)$!31!Z<WJ5!iVUj<!D'$$'!'/!'$!1'/*$C@!B8/!
%$B8/.-(2!+1!)8,;',,'+(,'226!82!1+/!&'$!7/82/+..'$!>18/!&'$!1+/!0')$!,+2$!$-,!/'$$'!B8/!?!,'22'!
-((!'2'(!&+$+!B8/!B8/0/%*<!H8/.+$'$!7?!&'(('!&+$+'(!2G8/&'!+$!&'$!1-,,'!1=/'!'(!)$8/!G800!?!
2GC/'!&'$!8.!$-,!?!7+))'!-((!-!B,'/'!+1!&'!+(&/'!7/82/+..'('<!I/'BB)-**'/>'$'(!$-,!7/82/+..'$!
'/!1%/&'/$!)8.!28&6!.'&!'$!.?('&,-2!)$+(&+/&+11-*!7?![6Jg!]!iVKj<!:$!78)-$-1$!+11-*!0'$@/!+$!
0'/'2(-(2'('!'/!*8()'/1+$-1'6!82!+$!.+(!&'/B8/!*+(!B8/1'($'!'(!(8'!>C@'/'!7/8&%*)G8(!'((!
/')%,$+$'('!1-)'/<!

4-&'/'!*8..'/!0'*/-1',)'!+1!7+/+.'$'/('!0/%*$!-!)-.%,'/-(2'('!),-*!+$!&'$!*8..'/!B/'.!
>18/&+(!/')%,$+$'('!0,'!7/8&%)'/$<!:(!'1+,%'/-(2!82!)+..'(,-2(-(2!+1!/')%,$+$'('!B/+!
)-.%,'/-(2'(!'/!&'$+,G'/$!-!*+7-$$',!Y<!

!



!
!

JY!
!

H<E<; B$7(:7&/9-#*$%*64/9)4-'*

E8/-)8($'(!0,'!0'/'2('$!1'&!>G',7!+1!*+/$1'/*'$)!('$$0+)'/$'!*+/$!`+%($1."%0&iVWj<!R1)$+(&'('!
0,'!.?,$!877!7?!*+/$'$!82!1-(*','(!-!>8/-)8($'(!0,'!/'2('$!%$!1'&!>G',7!+1!P@$>+28/+)!$'8/'.L!

!

!!

!

#',1!8.!&'$!,-22'/!>C@'!BG',,!)C/!B8/!$%((','(!,-22'/!&'!)?7+))!,+(2$!%((+!+$!1-(*','(!.8$!
>8/-)8($'(!0,-/!/',+$-1$!,+1<!#8.!.+(!)'/!+1!I+0',,!\!1-,!1-(*','(!,-*'!1',!1=/'!)?!>C@!+$!&'(!
>-(&/'/!(8'!+1!1-($'/)8,+<!D'/.'&!0,-/!&'(!2,80+,'!&-BB%)'!-(()$/?,-(2'(!1-*$-2'/'!8.!1-($'/'(<!

!

I+0',,!\<!4-(*','(!$-,!>8/-)8($'(!1'&!AGC,+&+,)$%((','(<!

!

D'$!'/!0+/'!1-(*','(!B/+!F\K!$-,!\K!)8.!'/!/','1+($!B8/!)8,;',,'+(,'22'$!&+!7+(','('!'/!
)$+)G8(=/'!82!1-(*,'('!%$'(B8/!&-))'!1-,!1=/'!0+*!7+(','(')!)@()B',$<!D'$!*%(('!,-*'1',!>'(&'!
+$!&'$!.'&!$+(*'!7?!&'!$8782/+B-)*'!B8/>8,&'('!>+&&'!1=/$!>'()-*$).'))-2!?!)(%!7+(','('!
.8$!C)$!',,'/!1')$!>1-)!&'$!>+&&'!1=/$!)7')-',$!&?/,-2'!B8/>8,&!.8$!'(!+1!)-&'('<!#8.!I+0',,!\!
1-)'/!'/!-**'!&'$$'!+*$%',$!&+!80)$/%*)G8('('!7?!0'22'!)-&'/!+1!\KpkF\Kp!'/!0'$@&',-2'<!



!
!

Jg!
!

H-2%/!WJ!1-)'/!'$!*+/$!81'/!8./?&'$<!E8/-)8($'(!'/!-!)$8/!2/+&!&8.-('/$!+1!BG',,'('!7?!)C/)-&'(!+1!
BG8/&'(<!D-))'!0,'!&'/B8/!0/%*$!)8.!/'B'/+()'7%(*$!-!>8/-)8($0'/'2(-(2'/<!D'$!'/!82)?!BG',,!0+*!
+(,'22'$6!),-*!+$!,@)'$!*%(!*8..'/!B/+!7,+('$!\KpkF\Kp!)C/<!

!

H-2%/!WJ<!M'/'2(-(2'(!+1!>8/-)8($!1'&!>G',7!+1!)$+$'()!*+/$1'/*)!('$$G'(')$'!iVWj<!

!

M+)'/$!7?!1-(*,'('!B/+!I+0',,!\!0,'!>8/-)8($'(!7,8$$'$!-!P4)@)$<!D'$$'!*+(!)'')!-!H-2%/!W[<!E'/!*+(!
.+(!)'!+$!(8'!+1!)8,+!2?/!08/$!7?!0'22'!)-&'/!+1!>8/-)8($'(<!M?&'!7?!.8/2'('(!82!7?!
'$$'/.-&&+2'(<!D'$$'!'/!&82!2+()*'!,-$'6!82!.@'!+1!&'$!0,-/!08/$'!0,-/!%+()'$$!0+*!7+(','$)!UgK!
2/+&'/)!n)@()B',$o!)8.!'/!.+/*'/$!.'&!0,?!)$/'*'/!7?!B-2%/'(<!D'$!B-2%/'(!-,,%)$/'/'/!28&$!'/!
>18/!.@'!+1!)8,'(!)8.!0,-!0,8**'/$!-!.?('&'('!(81'.0'/!$-,!G+(%+/<!E'/!'/!)?!28&$!)8.!+,,!)8,!
B/+1=/'(&'<!D'$$'!'/!?/)+*'(!$-,!+$!,+2/-(2)0'>81'$!0,'!>C@'/'!'((!BC/)$!+($+$$<!E8/-)8($'(!'/!
,-*'1',!$-,B/'&))$-,,'(&'!B8/!&'$$'!7/8)G'*$'$<!

!



!
!

J\!
!

!

H-2%/!W[<!E8/-)8($'(!7,8$$'$!-!P4)@)$<!

!

H<E<? 071&.4*

R,0'&8!'/!0'$'2(',)'(!7?!+(&','(!,@)!)8.!/'B,'*$'/')!B/+!'(!B,+$'6!',,'/!'$!.+$'/-+,'<!D'(('!
/'B,'*)G8('(!'/!1-*$-2!-!)8,;',,')+..'(>'(2!B8/&-!&'$$'!,@)'$!82)?!8.&+((')!$-,!','*$/-)-$'$!-!
;',,'('<!D'(('!'*)$/+!-(()$/?,-(2'(!'/!1-*$-2!?!$+!>C@&'!B8/!-!'('/2-0'/'2(-(2'('<!R,0'&8'(!*+(!
1+/-'/'!B/+!K!$-,!U!82!0')*/-1'/!82)?!>18/!.@'!'('/2-!)8.!+0)8/0'/')<!"!B8$818,$+-)*!
)+..'(>'(2!'/!&'(!/'B,'*$'/$'!)$/?,-(2'(!.')$!-($'/'))+($<!:(!-&'',$!>1-$!81'/B,+$'!/'B,'*$'/'/!
UKK!]!+1!)8,,@)'$6!+,$)?!'(!+,0'&8!7?!U<K6!.'()!'(!-&'',$!)1+/$!B,+$'!/'B,'*$'/'/!K!]!+1!,@)'$<!

!

!

!

!



!
!

[K!
!

I+0',,!UK<!R,0'&8!B8/!B8/)*G',,-2!81'/B,+$'/!iVVj!iVJj<!

W0($EF#%(! 3(%#FC($! /F[(1>!
c8/&! OC/*!82!1?$! K6K[! !!

K6JK!9@)!82!$C//!
#+(&! ! K6U[! !K6J[!
Q/'))! 9+(2$! K6UZ! !K6WZ!

A8/$!
D@/*'$!.+/*! ! K6Ug! !K6W[!
I%(&/+! ! K6Ug! !K6W[!
#*82! 9C1)*82! K6U[! !K6WK!

M+/)*82! K6K[! !K6U[!
4+((! 9+1!)'(-$!1-(*',! K6KV! !K6UK!

#$8/!)'(-$!1-(*',! K6UK! !U6KK!
#(C! Q+..',! K6JK! !!

K6\[!T@)(C!
")! #GC-)! K6VK! !K6J[!

")0/'! K6WK! !K6JK!
#*@'/! I@**'! K6ZK! !K6\K!

I@(('! K6VK! !K6[K!
!

#8.!1-)$!-!I+0',,!UK!'/!&'$!)$8/!B8/)*G',,!7?!+,0'&8'(!7?!81'/B,+$'/!)8.!(+$%/,-2!,-22'/!-!(=/>'$'(!
+1!)8,;',,'+(,'22<!R(,'22'$!1'&!AGC,+&+,)$%((','(!,-22'/!-!1+((*+($'(6!82!+,0'&8'(!$-,!1+((!0,-/!
&'/B8/!/-*$-2!B8/!)$8/'!&','/!+1!?/'$<!d.!1-($'/'(!1-,!&'$!,-22'!(8'!)(C!82!-)!-!8./?&'$6!.'(!
BG8/&'(!1-,!-**'!$8$+,$!-),'22')<!R,0'&8'(!8.!1-($'/'(!1-,!&'/B8/!0,-!(8'!>C@'/'!'((!B8/!
)8..'/'(<!

#8.!B-2%/'(!1-)'/!'/!&'$!)$8/'!1+/-+)G8('/!-!+,0'&8'(!$-,!0?&'!1+((!82!)(C<!R,0'&8'(!$-,!)(C!
0')$'..')!+1!+,&'/'(!$-,!)(C'(<!T@)(C!'/!/'('/'!82!>+/!'(!>C@'/'!+,0'&8<!P?!2/%((!+1!&'(!
*8/$'!+1)$+(&'(!$-,!1'-'(!.?!.+(!+($+!+$!)(C'(!>+/!B,'/'!)1+/$'!7+/$-*,'/!'(!2G'((8.)(-$$,-26!82!
&'/.'&!,+1'/'!+,0'&8<!4+/-+)G8('('!-!+,0'&8'(!$-,!1+((!)$@/')!+1!,81'('!B8/!/'B,'*)G8(!82!
/'B/+*)G8(!-!81'/2+(2'(!.',,8.!.+$'/-+,'/<!4'&!,+1!1-(*',!'/!/'B,'*)G8('(!>C@<!4'&!>C@!1-(*',!
1-,!)$C//'!&','/!+1!,@)'$!+0)8/0'/')!+1!1+(('$<!!

#*G'/.&%.7'(!B/+!P4)@)$!1-)'/!&'(!1+,2$'!+,0'&8'(!B8/!AGC,+&+,)+(,'22'$<!D+!&'$!-**'!'/!
B8/'$+$$!(8'(!.?,-(2'/!0,'!'(!$-,(=/.'$!1'/&-!0+)'/$!7?!/'B'/+()'1'/&-'/!B8/!&'!
8.*/-(2,-22'(&'!81'/B,+$'('!1+,2$<!D'(!1+,2$'!+,0'&8'(!B8/!>1'/!.?('&!1-)')!-!B-2%/'(!%(&'/<!

!



!
!

[U!
!

! !

H-2%/!WZ<!4+,2$!+,0'&8!B8/!)-.%,'/-(2'(!+1!AGC,+&+,)$%((','(<!#*G'/.&%.7!B/+!P4)@)$!1Z<W<!

!

D'$!0,'!82)?!2G8/$!)-.%,'/-(2'/!B8/!'$!-&'($-)*!+(,'22!7,+))'/$!7?!'(!,8*+)G8(!.'&!0'$@&',-2!
0'&/'!)8,B8/>8,&<!"!&'(('!)-.%,'/-(2'(!0,'!&'$!+($+$$!+$!&'$!B-*$-1'!+(,'22'$!1-,,'!0,-!7,+))'/$!),-*!
+$!8./?&'$!/%(&$!1+/!&8.-('/$!+1!2/'))!7?!)8..'/)$-&!82!/',+$-1$!(@!)(C!7?!1-($'/$-&<!R,0'&8'(!
0,'!)+$$!),-*!)8.!1-)$!-!H-2%/!WY<!

!

!

!

H-2%/!WY<!R,0'&8'(!B8/!&'$!B-*$-1'!);'(+/-8'$!-!Q/-.)$+&<!#*G'/.&%.7!P4)@)$!1Z<W<!

!!



!
!

[W!
!

H<E<E +479--)'/I79-#*

D+$+!B8/!)8,-(()$/?,-(2!'/!-!T8/2'!'(!)G',&'(!/'))%/)<!H8/!(C@+*$-2!?!*%(('!0'/'2('!)8,;',,'(')!
7/8&%*)G8(!.?!.+(!1-$'!>18/&+(!)8,B8/>8,&'('!'/!B/+!$-.'!$-,!$-.'6!82!-!,C7'$!+1!'$!?/<!
#-.%,'/-(2)7/82/+..'$!P4)@)$!$-,0@/!B8/)*G',,-2'!*-,&'/!82!.'$8&'/!B8/!?!0'/'2('!
)8,-(()$/?,-(2'(!B8/!'(!2'82/+B-)*!78)-)G8(<!E1-,*'!*-,&'/!)8.!'/!$-,2G'(2',-2!'/!B8/)*G',,-2!B/+!,+(&!
$-,!,+(&<!"!T8/2'!'/!1+,2'('!?!0/%*'!O'$'8(8/.F!',,'/!)+$',,-$$&+$+!2'('/'/$!+1!7/82/+..'$6!
',,'/!.+(%',,!-(7%$!+1!&+$+!B/+!+(&/'!*-,&'/<!O'$'8/8,82-)*!&+$+!'/!8B$'!'(!*8)$0+/!/'))%/)<!

O'$'8(8/.!&+$+'(!'/!0+)'/$!7?!81'/!UWKK!.?,')$+)G8('/!-!1'/&'(<!D+$+'(!B/+!.?,')$+)G8('('!
'/!2G'((8.)(-$$,-2!.?('&,-2!1'/&-'/!B/+!?/'('!U\ZUFU\\K!3U\gUFWKKK!B8/!(8'(!,8*+)G8('/5<!
P/82/+..'$!O'$'8(8/.6!-(('0@22'$!-!P4)@)$6!0'/'2('/!'(!.?('&,-2!2G'((8.)(-$$)1'/&-!B8/!
'(>1'/!2,80+,!78)-)G8(!1'&!?!-($'/78,'/'6!$@7-)*!B/+!&'!$/'!(=/.')$'!)$+)G8('('<!EC@&'!81'/!
>+1'$!82!/'2-8(+,!$878,82-!0,-/!$+$$!.'&!-!0'/'2(-(2'('<!H8/!8./?&'/!.'&!&?/,-2!$8782/+B-)*!
&+$+!*+(!)+$',,-$$&+$+!0,-!0'(@$$'$<!:(!)@($'$-)*!&+$+)'/-'!B8/!$-.'!B8/!$-.'!0,-/!)?!2'('/'/$!1'&!
>G',7!+1!)$8*+)$-)*'!.8&',,'/<!M'/'2('$!)8,-(()$/?,-(2!B/+!O'$'8(8/.!'/!8B$'!(8'!*8()'/1+$-1!
iVJj<!!

H8/!AGC,+&+,!1+/!&'$!+(&/'!1+,2'$!)+$',,-$$&+$+!B/+!TR#RF##:!3#%/B+;'!O'$'8/8,82@!+(&!#8,+/!
:('/2@!7/82/+.5<!D'(('!&+$+'(!'/!.?('&,-26!2G'((8.)(-$$,-2!1'/&-!.?,$!.'&!)+$',,-$$!-!7'/-8&'(!
U\gVFWKK[<!D+$+'(!>+/!'(!2'82/+B-)*!877,C)(-(2!7?!Up`Up!38.$/'($!UUU!*.!v![Z!*.!B8/!&'(('!
0/'&&'2/+&'(5<!D+$+'(!B8/!'(!;',,'!*+(!-**'!)-')!?!1=/'!/'7/')'($+$-1!B8/!'$$!7%(*6!.'(!)8.!'$!
2G'((8.)(-$$!81'/!8./?&'$<!##:!&+$+'(!)$+..'/!B/+!'(!/'**'!+('/*G'($'!&+$+0+)'/!-(*,%&'/$!
Q8&&+/&!:+/$>!d0)'/1-(2!#@)$'.)!3Q:d#FU56!$>'!"($'/(+$-8(+,!#+$',,-$'!r,8%&!r,-.+$8,82@!
P/8G';$!3"#rrP!DFU56!$>'!Q'8)$+$-8(+/@!+(&!P8,+/!#+$',,-$')!B8/!:(1-/8(.'($+,!d0)'/1+$-8(!
3Qd:#!82!Pd:#56!$>'!:%/87'+(!Q'8)$+$-8(+/@!)+$',,-$'!O'$'8)+$!.'&!B,'/'<!M+)'/$!7?!.?,-(2'/!
B/+!0+**'F)$+)G8('/!')$-.'/'/!TR#R!+$!_O#!B'-,'(!B8/!.?('&,-2'!1'/&-'/!'/!UVFUZ!]!82!.'+(!
0-+)!'//8/!3OM:5!,-22'/!.',,8.!FW6K!]!82!K6Y!]!iVJj!iV[j<!D+$+'(!B/+!TR#RF##:!'/!&'/B8/!
)+(()@(,-2!1-)!(8'!*8()'/1+$-1<!

H8/)*G',,'('!-!)8,-(()$/?,-(2)&+$+'(!1-)')!-!H-2%/!Wg<!4'/&-'('!B/+!TR#RF##:!,-22'/!G'1($!(8'!81'/!
1'/&-'('!B/+!O'$'8(8/.<!H8/)*G',,'(!7?!&'(!?/,-2'!-(()$/?,-(2'(!'/!Z6[g!]<!

!



!
!

[V!
!

!

H-2%/!Wg<!#8,-(()$/?,-(2)&+$+!B8/!AGC,+&+,)$%((','(!B8/!>'(>8,&)1-)!O'$'8(8/.!3$-,!1'()$/'5!82!TR#RF##:!3$-,!>C@/'5<!#*G'/.&%.7!+1!P4)@)$<!

!

H8/!?!+12GC/'!1+,2!+1!*-,&'!$-,!-(()$/?,-(2)&+$+'(!0,'!&'(!)+..'(,-2('$!.'&!&+$+'(!:%/87'+(!
c8-($!_')'+/;>!r'($/'!)-$$!P>8$818,$+-;!Q'82/+7>-;+,!"(B8/.+$-8(!#@)$'.<!c_rFP4Q"#!>+/!)8.!
.-)G8(!?!2GC/'!&+$+!B8/!)8,/'))%/)'/!-!:%/87+!$-,2G'(2',-2!B8/!8BB'($,-2>'$'(!B8/!?!B8/'(*,'!
7/8)'))'(!.'&!7,+(,'22-(2!+1!)8,;',,'+(,'22<!D+$+0+)'(!'/!0+)'/$!7?!.?,-(2'/!B/+!
0+**')$+)G8('/!B8/'$+$$!+1!.+(2'!B8/)*G',,-2'!8/2+(-)+)G8('/!-!B,'/'!,+(&<!D'(('!&+$+'(!'/!
2G'((8.2?$$!82!&?/,-2'!.?,')'/-'/!'/!,%*'$!%$<!OM:!'/!0'/'2('$!$-,!g6\!X>k.W!3K6V]5!82!/88$!
.'+(!)a%+/'!'//8/!3_O#:5!$-,!UUg!X>k.W!3V6Y]5!iVZj<!D'(('!&+$+'(!'/!&'/B8/!.@'!.'/!(C@+*$-2!
'((!TR#RF##:!&+$+'(<!"!#*+(&-(+1-+!'/!&'$!-(2'(!>C@'/',-22'(&'!.?,')$+)G8('/6!),-*!+$!
)-**'/>'$'(!1'&!-($'/78,'/-(2!B8/!>C@$,-22'(&'!,8*+)G8('/!'/!&?/,-2'/'!'((!B8/!('&'!-!&+,'('!
iVYj<!D'$$'!>+/!-(2'(!0'$@&(-(2!B8/!AGC,+&+,'(!&+!8./?&'$!,-22'/!1'&!>+1(-1?<!



!
!

[J!
!

I+0',,!UU<!#8,-(()$/?,-(2)&+$+!B8/!AGC,+&+,)$%((','(!0'/'2('$!+1!c_rFP4Q"#!iVgj<!

JS)(1! ?1!!!
K+\A-,8N!

?,!

K+\A-,8N!
c+(! K6WU! Z6[Z!
H'0! K6ZY! Ug6\!
O+/! U6ZW! [K6W!
R7/! V6KV! \K6g!
O+-! J6Wg! UVV!
c%(! J6\W! UJg!
c%,! J6J[! UVg!
R%2! V6WJ! UKU!
#'7! U6\Z! [g6\!
d*$! K6g\! WY6Y!
T81! K6Wg! g6VK!
D')! K6U[! J6[\!
2$F@'!
'C())>,&)@%%!

8]59! ^9]:!

4>%#F%!S$! ! Q;9!
!

!

"!I+0',,!UU!'/!E&!2G'((8.)(-$$,-2!&+2,-2!)%.!82!2,80+,!)8,-(()$/?,-(2!7'/!*1+&/+$.'$'/<!E.!'/!
2G'((8.)(-$$,-2!)%.!+1!2,80+,!-(()$/?,-(2!7'/!*1+&/+$.'$'/!7'/!.?('&<!D'(!?/,-2'!
)8,-(()$/?,-(2'(!7?!Yg[!*X>k.W<!D'$$'!)+..'(B+,,'/!1',&-2!28&$!.'&!1'/&-'(!7?!&+$+'(!B/+!
O'$'8(8/.6!.'&!'$!+11-*!-!&'(!?/,-2'!)8,-(()$/?,-(2'(!7?!0+/'!FU6UY!]<!

M+)'/$!7?!&'(('!-(B8/.+)G8('(!0,'!&'$!0'),%$$'$!+$!&+$+'(!B/+!O'$'8(8/.!0'(@$$')!-!
)-.%,'/-(2'(!-!P4)@)$<!

!

H<E<G +"&)989((&*'$"*

#-.%,'/-(2'('!0'/'2('/!'(!/'**'!B8/)*G',,-2'!.-(&/'!$+7!-!)@)$'.'$<!E'/%(&'/!d>.)*'!$+7!-!
,'&(-(2'('6!.-).+$;>!82!*1+,-$'$)$+76!$-,).%))-(2)$+76!$'/.-)*'!$+76!82!"RO!$+7<!

D'!d>.)*'!$+7'('!-!$%((','(!'/!-!P4)@)$!)8.!)$+(&+/&!)+$$!$-,!U6[!]!1'&!#Ir<!D'$$'!$+7'$!
877BC/'/!)'2!*1+&/+$-)*!/',+$-1!$-,!)@)$'.)$/C..'(!3P,8))!w!_!`!"W5<!D'(!*+(!&'/B8/!-**'!'(*',$!
0'/'2(')!%$!-B/+!+($+,,!.'$'/!*+0',!-!)@)$'.'$6!82!-((2?/!&'/B8/!-!&'!.'/!*8.7,-)'/$'!
0'/'2(-(2'('!$-,!)-.%,'/-(2)7/82/+..'$<!I+7'('!'/!.@'!,+1'/'!1'&!(8/.+,!&/-B$!'((!1'&!#Ir!
38.$/'($!>+,17+/$'(!-!.',,8.F'%/87'-)*!*,-.+5!iVJj<!:(!)7')-B-**!.8$)$+(&!-!)@)$'.'$!*+(!-!



!
!

[[!
!

P4)@)$!0'/'2(')!>1-)!.+(!1'$!+($+,,!.'$'/!*+0',!82!$1'//)(-$$'$!7?!&-))'<!D'$!0,'!1%/&'/$!),-*!+$!
)$+(&+/&1'/&-'(!1+/!>'()-*$).'))-2!?!0/%*'!&+!-(B8/.+)G8('(!8.!*+0,-(2'(!-!+(,'22'$!-**'!'/!
$-,2G'(2',-2!BC/!&'$!877BC/')<!

O-).+$;>!82!*1+,-$'$)$+7!'/!$+7!)8.!*8..'/!+1!1+/-+)G8('/!B/+!.8&%,!$-,!.8&%,<!#',1!8.!
7/8&%)'($'('!$-,)$/'0'/!+$!+,,'!.8&%,'('!)*+,!>+!,-*'!'2'()*+7'/!1-,!&'$!+,,$-&!1=/'!(8'!
1+/-+)G8('/!-!*+/+*$'/-)$-)*'!'2'()*+7'/!)8.!48;6!P.77!82!");<!P+/+.'$'/('!877$/'/!Q+%))-)*!-!)-(!
)$+$-)$-)*'!&-)$/-0%)G8(!iVJj<!!

!

H<G B4)'-$.)4"'9,&/9-#*

:$!*8.7/8.-))!'/!(C&1'(&-2!B8/!?!B-(('!'(!,C)(-(2!)8.!0?&'!$+/!1+/'!7?!7/8)G'*$'$)!
-($'()G8('/6!)+.$-&-2!)8.!&'$!'/!C*8(8.-)*!2G'((8.BC/0+/$<!#$8/'!0+$$'/-7+**'/!2-/!'(!>C@'/'!
+(&',!)8,'('/2-6!.'(!'/!*8)$0+/$<!#$8/'!+/'+,'/!.'&!)8,;',,'/!2GC/!.@'!+1!0+$$'/-'('!
81'/B,C&-2'6!.'()!+/'+,0'),+2!82!7/-)!0,-/!>C@<!D'(!0-,,-2)$'!,C)(-(2'(!.'&!>'()@(!$-,!
-(1')$'/-(2)*8)$(+&'/!'/!)$/C.!,'1'/$!+1!'(!2'('/+$8/<!

D'$!'/!82)?!1-*$-2!?!)'!7?!&'!,+(2)-*$-2'!*8)$(+&'('!)+..'(,-2('$!.'&!
-(1')$'/-(2)*8)$(+&'('<!D'$!'/!)',1BC,2',-2!C()*',-2!.'&!,+1'!$8$+,*8)$(+&'/!3*/k*X>5<!O'(!
7/8)G'*$'$!>+/!82)?!'$!$+*!B8/!-(1')$'/-(2)*8)$(+&'/!)8.!,'22'/!0'2/'()(-(2'/<!H8/!7/8)G'*$'$)!
-($'()G8(!'/!&'$!C()*',-2!.'&!'$!+(,'22!>18/!)8,;',,'('!>+/!>81'&B8*%)<!4-&'/'!-!&'$$'!+1)(-$$'$!
1-,!0'/'2(-(2'('!)8.!,-22'/!$-,!2/%((!B8/!&'!1+,2'('!)8.!'/!2G8/$!7/')'($'/')<!

!



!
!

[Z!
!

I+0',,!UW<!H8/)*G',,-2'!&-.'()G8('/!7?!+(,'22'$!1'&!1+/-'/'(&'!&'*(-(2)2/+&!+1!)8,'('/2-<!

!

!

I+0',,!UW!1-)'/!/')%,$+$'/!+1!)-.%,'/-(2'/!B8/!+(,'22!+1!1+/-'/'(&'!)$C//',)'<!N()*'$!8.!?!>+!)?!
)$8/!+(&',!)8,'('/2-!)8.!.%,-2!0+,+()'/')!+1!&'!C*8(8.-)*'!+)7'*$'('<!D'$!'/!&'/B8/!
(C&1'(&-2!?!)'!7?!>1-,*'$!+(,'22!)8.!2-/!.')$!.%,-2!B8/!7'(2'('<!A8)$(+&'('!'/!0'/'2('$!B/+!
7/-)'/!8772-$$!+1!,'1'/+(&C/<!P?!2/%((!+1!+$!0')$-,,-(2'(!+1!+(,'22'$!0,'!%$)+$$!7?!2/%((!+1!
B8/)-(*',)'/!)8.!877)$8&!-!7/8)G'*$'$!B8/',-22'/!&'$!-**'!7/-)!7?!*8)$(+&'('!B8/!B/+*$!82!
$8,,+12-B$<!D'$$'!0,'!&'/B8/!*%(!0'/'2('$!)8.!'(!7/8)'($)+$)!)8.!2-/!'(!(8'(,%(&'!-&'!8.!&'(!
'(&',-2'!7/-)'(<!P/-)'(!%$'(!.8.)!82!B/+*$!'/!2/%((,+2!B8/!1+,2!+1!+(,'22<!

!



!
!

[Y!
!

!

H-2%/!W\<!R(&',!'('/2-!,'1'/$!+1!)8,;',,'('!)8.!'(!B%(*)G8(!+1!-(1')$'/-(2)*8)$(+&'/!3*8.7,'$$!)@)$'.5<!_')$'(!+1!'('/2-0'>81'$!&'**')!+1!
&-')',+22/'2+$!.'&!0-8&/-1)$8BB<!

!

A%/1'(!B8/!-(1')$'/-(2)*8)$(+&!)8.!'(!B%(*)G8(!+1!+(&',!)8,'('/2-!-!)@)$'.'$!B?/!'(!*('**!
/%(&$!g[!]<!D'$$'!'/!7%(*$'$!>18/!(@$$-2>'$'(!+1!?!C*'!+($+,,!)8,;',,'7+(','/!B8/)1-(('/<!4'&!
AGC,+&+,)$%((','(!'/!&'$6!7?!2/%((!+1!>8/-)8($'()!%$B8/.-(26!7'/.+('($!)*@22'!-!'$!7+/!
.?('&'/!7?!1-($'/'(<!h!$-,BC/'!+(,'22'$!B,'/'!)8,;',,'/!'$$'/!&'$$'!7%(*$'$!1-,!&'/B8/!1=/'!
08/$*+)$'$<!H8/!?!B?!'(!>C@'/'!)8,+(&',!.?!&'/B8/!&@/'!0+$$'/-'/!0/%*')!$-,!?!,+(2$-&),+2/'!
'('/2-'(!B/+!>C)$'(!$-,!&'!$/'!1-($'/.?('&'('<!D'$$'!'/!1',&-2!B8/&@/'(&'!82!'/!'(!,C)(-(2!)8.!
'/!%$',%**'$!-!&'$$'!7/8)G'*$'$<!D'$$'!,'22'/!0'2/'()(-(2'/!7?!>18/!)$8/!'('/2-+(&',!)8.!*+(!
,'1'/')!B/+!)8,;',,'('<!

d7$-.'/-(2'(!+1!+(,'22'$!2?/!.@'!%$!7?!?!1',2'!'(!0+,+()'!.',,8.!+($+,,!0+$$'/-'/!82!+($+,,!
)8,;',,'/!&+!&-))'!0'22'!0-&/+/!$-,!?!C*'!+(&','(!)8,'('/2-!-!)@)$'.'$<!D'$!'/!,-*'1',!),-*!+$!
0+$$'/-'('!-**'!0-&/+/!,-*'!.@'!7'/!*/8('!)8.!>1+!)8,;',,'('!2GC/<!S(($+*'$!'/!)8.!('1($!'$$'/!
)8,B+*$8/!7?!;+<!g[!]<!#-.%,'/-(2'('!1-)$'!+$!&'$!*%(!1+/!,C(()8.$!.'&!'(!,-$'(!+(&',!0+$$'/-'/<!
:(!1-))!)$C//',)'!7?!'('/2-,+2'/'$!1-,!2,+$$'!%$!7/8&%*)G8()*%/1'(!$-,!)8,;',,'('!7?!&+2)0+)-)<!D'!
1-,!82)?!0-&/+!$-,!?!,+2/'!'('/2-!$-,!B,'/'!)8,,C)'!&+2'/!7?!/+&<!S$81'/!&'$$'!1-,!0+$$'/-'('!1=/'!
2+()*'!81'/B,C&-2'<!

!



!
!

[g!
!

H<H +472&77&/*

D'$!>+/!-!&'(('!8772+1'(!-**'!0,-$$!$+$$!(8'!)$+(&7%(*$!$-,!>1-,*'!)8,;',,'/!)8.!0%/&'!0'(@$$')<!
Q/%(('(!$-,!&'$$'!'/!+$!&'$!B-((')!%$+,,-2'!7/8&%)'($'/6!,'1'/+(&C/'/!82!.8&',,'/<!A8(*%//+()'(!
7?!)8,;',,'/!>+/!0,-$$!)?!28&!+$!&'!B,')$'!7/8&%)'($'('!*+(!,'1'/'!$-,(=/.'$!,-*'!28&'!7/8&%*$'/!
$-,!8.$/'($!)+..'!7/-)<!D'!B,')$'!7/8&%)'($'('!>+/!82)?!)+..'!2+/+($-!7?!.8&%,'('!)-('6!),-*!
+$!&'$!'/!1+()*',-2!?!)-!(8'!8.!7/8&%*)G8()*1+,-$'$'(<!P?!2/%((!+1!&'(!'(8/.'!.'(2&'(!
.8&',,'/!'/!&'$!1+()*',-2!?!)$C$$'!)'2!$-,!$')$'/!&+!&-))'!0+/'!$+/!B8/!)'2!(8'(!B?!.8&',,'/!+1!
2+(2'(<!D'$!G800')!&82!.'&!'(!n;/8^&)8%/;'o!,C)(-(2!>18/!>1'/!'(*',$!'-'/'!+1!)8,;',,'/!*+(!
2-!$-,0+*'.',&-(2!7?!*1+,-$'$'(!$-,!)-('!.8&%,'/<!D'$$'!2-/!'(!*1+($-$+$-1!*8($/8,,!+1!.+(2'!
7/8&%)'($'/!82!.8&',,'/6!)',1!8.!*1+,-$'$'(!7?!&'(('!&+$+'(!'/!(8'!&-)*%$+0',<!

!

H<J D-&/#97$#/9-#*4#*#&-&/$'4/*

:('/2-,+2/-(2!'/!>',$!(C&1'(&-2!B8/!?!&'**'!&-BB'/+()'(!.',,8.!7/8&%)'/$!)$/C.!82!
'BB'*$0'>81<!#8,;',,'/!7/8&%)'/'/!)$/C.!(?/!&'$!'/!,@)6!82!*%(!(?/!&'$!'/!,@)<!D'$!0'$@/!+$!
'('/2-'(!)8.!)*+,!0/%*')!.',,8.!&'!)8,/-*'!&+2'('!.?!,+2/')<!9+2/-(2)0'>81'$!B8/!'(!(+$$!',,'/!
WFV!&+2'/!%$'(!)8,!'/!-**'!)?!1')'($,-2<!D'(!)$8/'!*8)$(+&'(!*8..'/!1'&!,+2/-(2!+1!'('/2-!$-,!&'!
)8,B+$$-2'!1-($'/.?('&'('<!"!&')'.0'/!82!G+(%+/!'/!)8,-(()$/?,-(2'(!.-(-.+,<!I-,!$/8))!B8/!'(!
.@'!,+1'/'!$/+B-**.'(2&'6!82!&'/.'&!,+1'/'!'('/2-0'>816!8.!1-($'/'(!1-,!)8,;',,'('!.?$$'!
81'/&-.'()G8('/')!18,&)8.$!B8/!?!*%(('!7/8&%)'/'!$-,)$/'**',-2<!S$B8/.-(2!+1!+(,'22'$!*/'1'/!
&'/B8/!'(!0+,+()'!.',,8.!+($+,,!)8,;',,'.8&%,'/!82!+($+,,!0+$$'/-'/<!

!



!
!

[\!
!

!

H-2%/!VK<!9+&'(-1?!-!0+$$'/-7+**'(!$-,!AGC,+&+,)+(,'22'$<!

!

9+&'(-1?'$!$-,!0+$$'/-'('!1-)')!-!H-2%/!VK<!d.!)8..'/'(!'/!0+$$'/-'('!)$8/$!)'$$!B%,,+&'$6!.'&!
(8'(!.-(&/'!1+/-+)G8('/!B/+!&+2!$-,!&+2<!"!7'/-8&'(!B/+!)$+/$'(!+1!(81'.0'/!$-,!),%$$'(!+1!G+(%+/!
)'/!.+(!$@&',-2!>18/&+(!0-&/+2'$!B/+!)8,;',,'/!'/!.-(-.+,$6!82!+$!&'$!'/!2'('/+$8/'(!)8.!,+&'/!
0+$$'/-'('<!D'(!$+22'$'6!B8/%$)-20+/'!*%/1'(!1-)'/!+$!0+$$'/-'('!2?/!(')$'(!$8..'!BC/!
2'('/+$8/'(!)$+/$')!877!82!0+$$'/-'('!B%,,+&')<!Q/'()'(!B8/!>1-,*'$!(-1?!2'('/+$8/'(!)*+,!
+*$-1'/')!*+(!/'2%,'/')!.'&!)$@/-(2)'(>'$'(!B8/!2'('/+$8/'(<!D'$!1-,!1=/'!B8/&',+*$-2!?!>+!'(!
G'1('/'!*%/1'!B8/!,+&'(-1?!0?&'!B8/&-!0+$$'/-'('!>',)$!-**'!)*+,!>+!'(!)@*,%)!.'&!)$8/'!
1+/-+)G8('/!-!,+&'(-1?'$6!82!B8/&-!2'('/+$8/'(!),-77'/!?!*GC/'!-!,+(2'!7'/-8&'/<!E'/!,-22'/!&'$!
)',1BC,2',-2!'(!0+,+()'!.+(!.?!7/C1'!?!B-(('<!#$C//',)'(!7?!0+$$'/-7+**'(!0')$'..')!7?!
2/%((,+2!+1!)-.%,'/-(2)/')%,$+$'('!0')*/'1'$!-!*+7-$$',!Y<!

I@7'(!0+$$'/-'/!)8.!.?!0'(@$$')!'/!B8/)'2,'&'!0+$$'/-'/<!D'$$'!'/!B8/&-!+$!&-))'!-**'!B/-2-/!
2+))'/!)8.!*+(!%$2GC/'!'(!>',)'B+/'!-!&'$!,%**'&'!>%)'$!0+$$'/-'('!7,+))'/')!-<!!

#8.!)%77,'/'(&'!'('/2-*-,&'!'/!'(!2'('/+$8/!)8.!2?/!7?!0-82+))!&'$!0')$'!+,$'/(+$-1'$<!M-82+))!
'/!$-,2G'(2',-2!-!8./?&'$!82!>+/!'2'()*+7'/!)8.!2GC/!&'!'2('$!$-,!0/%*!-!&'$$'!7/8)G'*$'$<!
M-8&-')',!'/!1-)$!?!>+!'2'()*+7'/!)8.!2GC/!&'(!%'2('$!$-,!&'$$'!0/%*)8./?&'$<!M/%*!+1!0-8&-')',!
1-,!*/'1'!+$!&'(!*+(!,+2/')!7?!'$!8771+/.'$!8./?&'6!82!+$!2'('/+$8/'(!>+/!B%(*)G8(!B8/!?!
B8/1+/.'!&/-1)$8BB'$<!A%,&''2'()*+7'('!$-,!0-8'$+(8,!'/!82)?!B8/!&?/,-2'<!



!
!

ZK!
!

D'$!'/!-**'!1=/'!0'>81!B8/!'(!)7')-',$!)$8/!2'('/+$8/<!D'!.-(&/'!2'('/+$8/'('!7?!.+/*'&'$!'/!
U!F!U6[!*X6!)8.!'/!$-,)$/'**',-2!B8/!?!&'**'!&'$!2G'((8.)(-$$,-2'!'('/2-0'>81'$!7?!UJ6[!
*X>k&+2<!

9+2/-(2!+1!&/-1)$8BB!'/!%(&'/,+2$!B8/)*/-B$!8.!>?(&$'/-(2!+1!0/+((B+/,-26!/'+*)G8()B+/,-2!82!
$/@**)+$$!)$8BB!)+.$!%$)$@/!82!+(,'22!)8.!0'(@$$')!1'&!>?(&$'/-(2'(!iV\j<!x!Z!)-'/!+$!.+(!-!
2+/+)G'6!%$1'(&-2!08&6!0?$>%)!',,'/!,-2('(&'!*+(!,+2/'L!

F "(($-,!\K!,-$'/!0/+((B+/,-2!2+))!*+$'28/-!"!82!""!30,<+<!0-82+))5!
F "(($-,,![K!,-$'/!0/+((B+/,-2!1=)*'!*+$'28/-!"!82!""!30,<+<!0-8'$+(8,5!

!

S$81'/!&-))'!.'(2&'('!'/!&'$!.',&'7,-*$!$-,!D-/'*$8/+$'$!B8/!)+.B%(())-**'/>'$!82!0'/'&)*+7!
>1-)!.'(2&'('!81'/)*/-&'/!BC,2'(&'L!

!!

I+0',,!UV<!O',&'2/'()'!B8/!(8'(!0/'((0+/'!)$8BB'/!iV\j<!

=%>EE'$IHH(! J()'1(! _+&(,H(F!HS!&%>EE!
M/+((B+/,-2!2+))!
*+$'28/-!U!82!W!

JKK!,-$'/! 9PQ!37/87+(6!0%$+(!',,'/!0,+(&-(2'/!+1!&-))'5!
E@&/82'(!
9TQ!3B,@$'(&'!(+$%/2+))5!
M-82+))!
R;'$@,'(!

M/+((B+/,-2!1=)*'!!
*+$'28/-!U!82!W!

Z!KKK!,-$'/! O'$+(8,!
:$+(8,!
M'()-(!

D-')',!82!!
B@/-(2)8,G'/!

UKK!KKK!,-$'/! D-')',6!2+))8,G'!82!,'$$!B@/-(2)8,G'!

!

H<K B4-%&/'&/9-#*4#*)'A/9-#*$%*&-&/#984/)A-9-#&-*

:$!)$+(&F+,8('!+(,'22!-(('>8,&'/!'(!/'**'!B8/)*G',,-2'!*8.78('($'/!)8.!)C/2'/!B8/!+$!&;!
)$/C..'(!7/8&%)'/$!-!)8,;',,'('!,'1'/')!)8.!+;!)$/C.!(?/!'('/2-0'>81'$!.',&'/!)'2<!H8/!&'$$'!
+(,'22'$!-(*,%&'/'/!&'$!)8,;',,'/6!0+$$'/-'/6!)-(%)!1'*)',/'$$'/3'56!'(!*8($/8,,'(>'$!82!'(!
81'/1?*-(2)'(>'$!B8/!0+$$'/-'('6!2'('/+$8/6!)$+/$'(>'$!B8/!2'('/+$8/6!G8/&FB'-,!1'/(6!,@)0%'!
1'/(6!'(!1'*)',/'$$'/!*8($/8,,'(>'$6!*+0,'/6!*80,-(2'/6!0/@$'/'6!)-*/-(2'/6!82!81'/)7'((-(2)1'/(!
B8/!?!('1('!&'$!1-*$-2)$'<!"!$-,,'22!*8..'/!+,,'!*8.78('($'('!)8.!)*+,!$-,!B8/!&'(!7/+*$-)*'!
2G'((8.BC/-(2'(<!:(!B8/*,+/-(2!+1!B%(*)G8('('!82!0'>81'$!B8/!&-))'!*8.78('($'('!BC,2'/<!



!
!

ZU!
!

!

!

!

H-2%/!VU<!A80,-(2))*G'.+!B8/!(8'(!+1!*8.78('($'('!$-,!'$!Rr!)@)$'.<!#*G'/.&%.7!B/+!P4)@)$<!

!

#8,;',,'7+(','('!*80,')!1-+!0/@$'/'!82!81'/)7'((-(2)1'/(!$-,!1'*)',/'$$'/'(<!D'(!0')$'..'/!)?!
8.!,-*')$/C..'(!*8(1'/$'/')!$-,!1'*)',)$/C.!B8/!0/%*!-!,+)$'(!',,'/!8.!&'(!)*+,!,+&'!0+$$'/-'('<!
M+$$'/-'('!,+&')!.'&!'(!*8($/8,,'(>'$!B8/!,+&(-(2!)8.!/'2%,'/'/!)7'((-(2'(<!D'(!)$@/'/!82)?!
OPPI6!)8.!0')*/'1'$!-!V<U<U<!A8($/8,,'/'(!>+/!-(('0@22'$!G8/&FB'-,!1'/(!82!,@)0%'FB'-,!1'/(<!
4'*)',/'$$'/'(!*8(1'/$'/'/!)$/C.!B/+!)8,;',,'('!',,'/!0+$$'/-'('!'$$'/!0'>81<!#7'((-(2'(!
$/+()B8/.'/')!877!$-,!C()*'$!(-1?6!-!&'$$'!$-,B',,'$!877!$-,!WVK!4!+;<!

#8.!0')*/'1'$!-!+1)(-$$!V<U<U!'/!%$B8/.-(2'(!+1!*8(1'/$'/-(2))@)$'.'$!1-*$-2!B8/!'$!
)8,;',,'+(,'22<!#7'((-(2'(!-!)@)$'.'$!1+/-'/'/!.'&!)8,B8/>8,&'('!82!$'.7'/+$%/<!_-*$-2!1+,2!+1!
8.B8/.'/!'/!&'/B8/!1-*$-2<!#8.!$-&,-2'/'!B8/*,+/$!'/!&'$!B8/&',+*$-2!.'&!B,'/'!1'*)',/'$$'/'!-!
7+/+,,',,<!D-))'!,'1'/')!2G'/('!-!B'/&-2'!7+**'/<!d.B8/.'/('!87'/'/'/!-!7+/+,,',,!82!'/!)?,'&')!
.8&%,=/'!.'&!>'()@(!7?!'BB'*$<!D'!B,')$'!+1!*8.78('($'('!'/!?!B?!-!B'/&-2!)+..'()+$$'!
7+(','/6!),-*!)8.!1-)$!-!H-2%/!VW<!

!



!
!

ZW!
!

!

H-2%/!VW<!:$!7+(',!.'&!B-/'!1'*)',/'$$'/'6!'(!/8%$'/6!+1,')'/!B8/!0+$$'/-'/!82!81'/)7'((-(2)1'/(!iJKj<!

!

#$C//',)'(!7?!1'*)',/'$$'/'('6!P(8.6!0')$'..')!+1!&'(!.+*)-.+,'!'BB'*$'(!)8,;',,'('!*+(!
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T?/!0+$$'/-'('!'/!B%,,'!2?/!'('/2-'(!7/8&%)'/$!$+7$<!nr8,,';$-8(!,8))')o!1-)$!7?!H-2%/!JZ!'/!
$+7'('!-!)8,;',,'('<!D'$$'!-(*,%&'/'!$+7!7?!2/%((!+1!$'.7'/+$%/6!.-).+$;>6!OPPI6!*80,-(2'/!82!
)?!1-&'/'<!#@)$'.$+7!82!0+$$'/-$+7!'/!$+7!)8.!+))8)-'/')!.'&!,-*'/'$$'/'(6!,+&'/'(6!0+$$'/-'('!
82!,'&(-(2'('<!
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!

!

H-2%/!JY<!I+7!-!'('/2-B8/)@(-(2))@)$'.'$<!

!

I+7'('!-!)8,;',,')@)$'.'$!82!0+$$'/-'('!-,,%)$/'/')!-!'('/2-B,@$&-+2/+..'$<!"!$-,,'22!$-,!&'(!
%%$(@$$'&'!'('/2-'(!'/!$+7'('!-!,-*'/'$$'/'(!82!-!0+$$'/-'('!&8.-('/'(&'<!"!0+$$'/-'('!'/!
$+7'('!>81'&)+*',-2!7?!2/%((!+1!'BB'*$-1-$'$'(!$-,!0+$$'/-'('!82!7?!2/%((!+1!&-))8)-+)G8(!+1!
','*$/8,@$$'(<!R1!H-2%/!JY!)'/!.+(!82)?!+$!*%(!Vg6J!]!+1!'('/2-'(!B/+!)8,;',,'('!2?/!&-/'*$'!$-,!
,+)$'6!.'()!>','!ZU6U!]!2?/!-((8.!0+$$'/-'('!B8/!,+2/-(2!-!'(!7'/-8&'<!

!
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!

H-2%/!Jg<!D+2,-2!'('/2-!7/8&%)'/$!+1!)8,;',,'('<!

!

:('/2-,+2'/'$!'/!B8/!AGC,+&+,)$%((','(!1+,2$!$-,!VW!0+$$'/-'/!7?!Jg!4!.'&!'(!,+2/-(2)*+7+)-$'$!7?!
UYUW!R><!#-.%,'/-(2'('!>+/!1-)$!+$!&'$$'!'/!$-,)$/'**',-2!B8/!?!&'**'!)1-(2(-(2'('!-!
'('/2-7/8&%*)G8('(!B/+!&+2!$-,!&+2!),-*!+$!)8,B+*$8/'(!'/!$-,(=/.'$!U!2G'((8.!.?('&'('!.'&!
$-,)$/'**',-2!)8,<!:(!1-&'/'!C*(-(2!-!0+$$'/-*+7+)-$'$!1-,,'!BC/$!$-,!'(!%B8/>8,&).'))-2!
*8)$(+&)C*(-(2<!

#8.!1-)$!$-&,-2'/'!'/!,'1'$-&'(!$-,!0+$$'/-'('!)$'/*$!7/'2'$!+1!$'.7'/+$%/<!9'1'$-&'(!/'&%)'/')!
1'&!>C@!$'.7'/+$%/6!.'()!$+7'('!-!0+$$'/-'('!C*'/<!#-.%,'/-(2'(!31'&,'22|5!1-)'/!+$!
0+$$'/-'(')!0'/'2('&'!,'1'$-&!'/!UU6[!?/<!D'$!'/!&'))1'//'!-**'!.%,-2!?!/'2%,'/'!>18/!&@7$!
)@*,%)'('!-!)-.%,'/-(2'(!2?/6!82!&'$!'/!&'/B8/!.%,-2!?!C*'!,'1'$-&'(!%$81'/!&'$$'!1'&!?!0'2/'()'!
>18/!.+(2'!7/8)'($!0+$$'/-'('!,+&')!%$!BC/!2'('/+$8/'(!),?/!-((<!#8.!.+(!*+(!)'!+1!H-2%/!VK!
7?!)-&'![\!1-,!'(!2/%((!,+&')@*,%)!2GC/'!+$!2'('/+$8/'(!*80,'/!-((!82)?!8.!)8..'/'(6!(8'!)8.!
1-,!2GC/'!+$!)8,+(&','(!*+(!)@(*<!

D'(!87$-.+,'!1-(*','(!'/!-BC,2'!P4)@)$!JK!2/+&'/<!D'(('!1-(*','(!2-/!>C@!7/8&%*)G8(!7?!1?/'(!
82!>C)$'(!),-*!+$!)8,B+*$8/'(!0,-/!(=/!U6K<!D-))'!.?('&'('!0,-/!+12GC/'(&'!B8/!87$-.+,!1-(*',!&+!
&'$!7?!)8..'/$-&!'/!81'/)*%&&!+1!)$/C.6!82!&'$!&'/.'&!-**'!2-/!.'(-(2!?!)'$$'!1-(*','(!'$$'/!
)8..'/7/8&%*)G8(<!P?!1-($'/'(!'/!)8,-(()$/?,-(2'(!)?!,-$'(!+$!'(!C*(-(2!7?!'$!7+/!7/8)'($!
%+()'$$!1-,,'!2-$$!,-$'(!2'1-()$<!O'&!'(!1-(*',!7?!JK!2/+&'/!*+(!.+(!B?!'(!>C@!)8,+(&',!-!
.?('&'('!.+/)!82!8*$80'/)6!)',1!8.!)8,-(()$/?,-(2'(!'/!,+1<!
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D'!*8.7,'$$'!)-.%,'/-(2)/')%,$+$'('!B-((')!-!1'&,'22!D<!

!

K<;<? C$-#*':--&7*

I%((','/!.'&!,-$$!,'(2&'!7?!>+/!2G'/('!'$!0',@)(-(2)(-1?!)8.!1+/-'/'/!2G'((8.!$%((','(<!#8.!
0')*/'1'$!-!+1)(-$$!W<U!'/!,%.-(+()*/+1'('!-!$%((','()!B8/)*G',,-2'!)8('/!1+/-'/'(&'<!M+)'/$!7?!
&-))'!*/+1'('!'/!'(!.8&',,!+1!'(!B-*$-1!$%((',!*8()$/%'/$!B8/!?!&'.8()$/'/'!>18/&+(!
'('/2-0'>81'$!82!+(,'22)%$B8/.-(2'(!1-,,'!'(&/'$!)'2!>1-)!AGC,+&+,)$%((','(!1+/!,'(2/'<!D'$$'!
0-&/+/!$-,!?!2GC/'!'/B+/-(2'(!.'&!&'(('!$%((','(!81'/BC/0+/$!$-,!+(&/'!$%((','/<!

"!B8/>8,&!$-,!*/+1'('!1-,!'(!$%((',!.'&!'(!,'(2&'!7?!ZKK!.!7?!'(!1'-!.'&!B+/$)2/'()'!gK!*.k$!2-!
'(!-((*GC/-(2))8('!7?!UKK!.!)+.$!'(!81'/2+(2))8('!7?!UVK!.<!D'$!0'$@/!+$!-(&/'!)8('!0,-/!UJK!
.!,+(2<!D'(!B-*$-1'!$%((','(!1-,!1=/'!)@..'$/-)*!&+!&'(!>+/!$/+B-**!-!0'22'!*GC/'/'$(-(2'/6!82!
1-,!&'/.'&!)'!%$!)8.!-,,%)$/'/$!-!H-2%/!J\<!

!

!

H-2%/!J\<!I1'//)(-$$'$!+1!&'(!B-*$-1'!$%((','(!-!AGC,+&+,<!

!

"((*GC/-(2))8('('!'/!$8&',$6!>18/!&'$!-!&'(!-(('/)$'!&','(!'/!'(!/'&%*)G8(!-!,%.-(+()!B/+!UKK!]!
$-,!JK!]<!D'$!'/!B8/!'(*',>'$)!)*@,&!+($+$$!+$!'BB'*$0'>81'$!)*+,'/'/!.'&!,%.-(+()'(<!D'(!-(&/'!
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-((*GC/-(2))8('(!B?/!&+!'$!'BB'*$0'>81!7?!YK!]!+1!.+*)-.+,!'BB'*$<!d1'/2+(2))8('(!82!-(&/'!
)8('!>+/!'$!'BB'*$0'>81!7?!>'(>8,&)1-)!Ug!]!82!J!]!+1!.+*)-.+,$<!H8/!&'(!8/-2-(+,'!
AGC,+&+,)$%((','(!1+/!'BB'*$0'>81'$!1'&!.+*)-.+,!,%.-(+()!7?!UK!*X<!D'$$'!2-/!'(!'BB'*$!7?!Y[!
Xk.6!)8.!'/!%$2+(2)7%(*$'$!B8/!877)*+,'/-(2'(!+1!$%((','(<!_'2('/!.+(!&'$!7/8)'($1-)'!
'BB'*$0'>81'$!%$!-B/+!&'$$'!B?/!.+(!'$!$8$+,$!'BB'*$0'>81!-!$%((','(!7?!UZ6Zg!*X<!

:BB'*$0'>81'$!'/!*+()*G'!81'//+)*'(&'!,-$'!-!B8/>8,&!$-,!B8/,'(2',)'(!+1!$%((','(6!82!&'$!'/!
('$$877!&'$$'!)8.!2GC/!&'(('!)+..'(,-2(-(2'(!-($'/'))+($<!P?!2/%((!+1!$%((','()!
)8('-((&',-(2!1-,!,'(2/'!$%((','/!>+!'$!,+1'/'!'('/2-B8/0/%*!7'/!.'$'/!'((!*8/$'!$%((','/<!

D'(('!'BB'*$'(!1+/!%$2+(2)7%(*$'$!-!%$/'2(-(2'(!+1!'$!(@$$!,+)$.C()$'/<!H/'.2+(2).?$'(!B8/!
0'/'2(-(2'('!'/!&'(!)+..'(!)8.!0')*/'1'$!-!+1)(-$$![<W6!08/$)'$$!B/+!+$!$-&'(!,@)'('!)$?/!7?!
7'/!0-,!0,'!)*+,'/$!877!B/+!WK!$-,!ZK!)'*%(&'/!B8/!?!$+!>C@&'!B8/!&'!YKK!.!.',,8.!/+&+/!
&'$'*)G8('(!82!%$2+(2'(!7?!$%((','(<!9+)$0'/'2(-(2'('!82!/')%,$+$'$!0,'!&+!)8.!1-)$!-!I+0',,!
U[<!:BB'*$B8/0/%*'$!8.!(+$$'(!82!-!)*%./-(2!'/!0'/'2('$!)8.!'(!7/8)'($+(&',!+1!
'BB'*$B8/0/%*'$!8.!&+2'(!0+)'/$!7?!$+,,!B/+!,'1'/+(&C/'('!+1!+/.+$%/'('!0')*/'1'$!$-&,-2'/'<!

!

I+0',,!U[<!9+)$.C()$'/'$!82!&'$!$/+B-**+1>'(2-2'!'('/2-0'>81'$!$-,!$%((','(<!

!

!
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I+0',,!UZ<!:('/2-0%&)G'$$'$!B8/!'(!ZKK!.!,+(2!$%((',!-!AGC,+&+,<!

!

!

I+0',,!UZ!1-)'/!&'$!)-.%,'/$'!'('/2-0%&)G'$$'$!$-,!'(!$%((',!.'&!UZ6Zg!*X!-()$+,,'/$!'BB'*$<!#',1!
8.!&'(!-()$+,,'/$'!'BB'*$'(!.'&!,@)+/.+$%/'/!*%(!'/!ZZ6g!]!>C@'/'!B8/!877)*+,'/-(2'(!'((!B8/!
8/-2-(+,'(!1-,!&'$!?/,-2'!'('/2-0'>81'$!C*'!.'&!'(!B+*$8/!7?!V6J!7?!2/%((!+1!&'(!,+(2'!n7?F
$-&'(o!B8/!>1'/!7+))'/-(2<!"!);'(+/-8'$!B8/!I+0',,!U[!'/!+(,'22'$!-&'($-)*!.'&!&'$!B+*$-)*'!
+(,'22'$!B8/!AGC,+&+,)$%((','(<!D'(!,+1'!)8,+(&','(!1-)'/!>18/&+(!&'$!C*$'!'('/2-0'>81'$!2-/!
%$),+2!7?!>18/!.@'!+1!'('/2-'(!)8,;',,'('!*,+/'/!?!,'1'/'<!

I-,!)+..'(,-2(-(2!0,'!&'$!&-.'()G8('/$!'$!+(,'22!)8.!*+(!2-!&'(!)+..'!)8,+(&','(!)8.!&'$!
8/-2-(+,'!+(,'22'$!2-/!B8/!&'(!8/-2-(+,'!$%((','(6!('.,-2!g[!]<!H8/!?!877(?!)?!.@'!7/8&%)'/$!82!
,'1'/$!)8,'('/2-!.?!+(,'22'$!>+!W[W!)8,;',,'.8&%,'/!}!WY[!X7!.'&!'(!)+.,'$!'BB'*$!7?!Z\6V!
*X7<!:('/2-,+2'/'$!.?!0')$?!+1![Z!0+$$'/-'/!}!Jg!4kW\\Z!R><!O'&!*8)$(+&'/!0'/'2('$!.'&!
.'$8&'(!0')*/'1'$!-!+1)(-$$![<J!0,-/!7/-)'(!7?!+(,'22'$!8.$/'($!U6UY!.-,,!TdA!3'*)<!.1+6!B/+*$!
82!-()$+,,+)G8(56!)8.!'/!8.$/'($!J6W[!2+(2'/!7/-)'(!$-,!&'$!8/-2-(+,'!+(,'22'$<!D-))'!
)-.%,'/-(2'('!82!0'/'2(-(2'('!1-)'/!+$!*8)$(+&'(!)*+,'/'/!.'&!,'(2&'(!7?!$%((','(<!:(!
.%,$-7,-*+)G8(!+1!,'(2&'!7?!J6[!2-/!'$!+(,'22!)8.!'/!J6W[!2+(2'/!)?!*8)$0+/$!?!+()*+BB'<!D'(!
8/-2-(+,'!$'8/-'(!8.!+$!*8)$(+&'('!7'/!.'$'/!'/!,+1'/'!B8/!,'(2/'!$%((','/!'((!B8/!*8/$'!*+(!
&'/.'&!-**'!)-')!?!>8,&'<!

D'!*8.7,'$$'!)-.%,'/-(2)/')%,$+$'('!B8/!&'(('!1+/-+($'(!B-((')!-!1'&,'22!D<!
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K<;<E O&4#/$89)(*"4)9)>4-*

D'(!2G'((8.)(-$$,-2'!)8,-(()$/?,-(2'(!1+/-'/'/!B/+!)$'&!$-,!)$'&<!H8/!0'&/'!?!-,,%)$/'/'!1-*$-2>'$'(!
+1!?!$+!.'&!&'!1+/-'/'(&'!)8,B8/>8,&'('!B8/!B8/)*G',,-2'!2'82/+B-)*'!78)-)G8('/!'/!&'$!$+$$!.'&!
'(!)-.%,'/-(2)1+/-+($!)8.!1-)'/!'$!-&'($-)*!+(,'22!$-,!&'$!1'&!AGC,+&+,)$%((','(!7,+))'/$!-!
8./?&'$!.'&!.')$!)8,-(()$/?,-(2!-!T8/2'6!('.,-2!Q/-.)$+&<!H-2%/![K!-,,%)$/'/'/!1+/-+)G8('('!-!
T8/2'!82!:%/87+<!D'(!1-)'/!>18/!.@'!'('/2-!)8.!2G'((8.)(-$$,-2!7/8&%)'/')!+1!)8,;',,'/!7'/!
*X7k.W!?/,-2<!D'$$'!1+/-'/'/!-!T8/2'!B/+!1',!UUKK!*X>k.W!$-,!YKK!*X>k.W!iU[j<!

#C/FT8/2'!>+/!&')-&'/$!0')$!)8,B8/>8,&!B8/!)8,;',,'/6!0?&'!7?!2/%((!+1!)$'/*'/'!)8,6!82!82)?!7?!
2/%((!+1!B,'/'!)8,&+2'/<!#+..'(,-2('$!.'&!T8/&FT8/2'!>+/!#C/,+(&'$!*8/$'/'!)8..'/&+2'/6!
.'(!,'(2/'!1-($'/&+2'/<!D'$$'!'/!%>',&-2!B8/!&'(!?/,-2'!$8$+,7/8&%*)G8('(6!.'(!&'$!B+18/-)'/'/!
1-($'/.?('&'('!>18/!&'$!8B$'!'/!)$C/)$!*(+77>'$!+1!'('/2-<!H8/!&'!B,')$'!,+)$'/!1-,!
1-($'/.?('&'('!1=/'!&-.'()G8('/'(&'6!82!&'$!1-,!&'/.'&!%+()'$$!1=/'!'$!81'/)*%&&!+1!
'('/2-!-!)8..'/.?('&'('<!!

!

!

H-2%/![K<!QG'((8.)(-$$,-2!?/,-2!)8,-(()$/?,-(2!B8/!2,80+,!>8/-)8($!B8/!:%/87+!iVgj<!

!
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"!BC,2'!)-.%,'/-(2)/')%,$+$'('!1-,!'$!-&'($-)*!)8,;',,'+(,'22!7?!UV6W!*X7!.'&!$-,)1+/'(&'!
0+$$'/-7+**'!,'1'/'!UU6Jg!OX>k?/<!D'$$'!'/!WU6V!]!>C@'/'!'((!B8/!AGC,+&+,)$%((','(<!O@'!+1!
&'(!'*)$/+!$-,2G'(2',-2'!'('/2-'(!1-,!,-*'1',!-**'!0,-!0'(@$$'$!&+!&'(!7/8&%)'/')!(?/!&'$!-**'!'/!
0'>81!B8/!&'(<!R(&','(!)8,'('/2-!1-,!&'/.'&!>+1('!7?!gg6g!]6!'(!C*(-(2!7?!V6g!7/8)'($78'(2<!
D'(!)%77,'/'(&'!2'('/+$8/'(!$/'(2'/!&+!0+/'!?!,'1'/'![\V!*X>!-!?/'$6!-!.8$)'$(-(2!$-,!
AGC,+&+,)+(,'22'$)!Y\J!*X><!D'$$'!1-,,'!/'&%)'/$!&'!,C7'(&'!*8)$(+&'('!B8/!&/-1)$8BB6!82!
&'/.'&!82)?!*-,8^+$$!7/-)'(<!

D'!*8.7,'$$'!)-.%,'/-(2)/')%,$+$'('!B8/!&'(('!1+/-+($'(!B-((')!-!1'&,'22!H<!

!

K<;<G P4/9)4-'*

:(!+1!&'!,8*+)G8())7')-B-**'!7+/+.'$'/('!)8.!>+/!)$8/!-((1-/*(-(2!7?!/')%,$+$'('!+1!
0'/'2(-(2'('!82!)-.%,'/-(2'('!'/!>8/-)8($'(<!D'$!1-)$'!)'2!-!G+*$'(!7?!'(!$%((',!)8.!*%(('!
7+))'!$-,!7/8)G'*$'$!+$!$%((','/!+1!(+$%/!-**'!0@22')!7?!)$'&'/!.'&!)7')-',$!28&$!'2('$!>8/-)8($<!
D'$!'/!,-*'1',!(+$%/,-2!?!)'!7?!>18/&+(!/')%,$+$'('!1-,!1+/-'/'!.'&!82!%$'(!80)$/%*)G8('/!-!
>8/-)8($'(<!

:(!)-.%,'/-(2!.'&!-&'($-)*'!7+/+.'$'/'!.'&!+(,'22'$!$-,!AGC,+&+,)$%((','(!0,'!2G8/$!B8/!?!
)+..'(,-2('<!D'$!'(')$'!)8.!0,'!'(&/'$!7?!1+/!+$!>8/-)8($'(!0,'!)+$$!$-,!(%,,!2/+&'/!B8/!+,,'!
>-..',/'$(-(2'/<!O'&!&'$!)+..'!UV6W!*X7!+(,'22'$!C*$'!$-,2G'(2',-2!'('/2-!.'&!UU6g!]<!H8/&-!
+(,'22'$!+,,'/'&'!'/!&-.'()G8('/$!B8/!?!&'**'!)8..'/.?('&'('!>18/!>8/-)8($'(!-**'!>-(&/'/!
)8,'(!'/!&'$!7?!1-($'/)$-&!+$!&'(!'*)$/+!'('/2-'(!'/!$-,2G'(2',-2<!E8/-)8($'(!>+/!&'/B8/!)$C/)$!
-((1-/*(-(2!7?!(@$$0+/!'('/2-!-!(81'.0'/!$-,!B'0/%+/<!#8.!'('/2-0%&)G'$$'$!1-)'/!C*'/!+(&','(!
)8,'('/2-!)8.!0'(@$$')!-!&-))'!.?('&'('!0'$/+*$',-26!),-*!+$!&'(!)+.,'&'!+(&','(!'('/2-!)8.!
,'1'/')!$-,!$%((','(!)8.!'/!)8,'('/2-!'/!\U6W!]<!

O'&!2%()$-2'!$8782/+B-)*'!B8/>8,&!*+(!&'$!&'/.'&!1=/'!C*8(8.-)*!B8/)1+/,-2!?!-(1')$'/'!-!
0+$$'/-'/!)8.!*+(!,+2/'!>','!1-($'/0'>81'$6!),-*!+$!+(&','(!)8,'('/2-!*+(!1=/'!UKK!]<!D'$!1-,!
,-*'1',!1=/'!'(!B8/&',!?!>+!'(!2'('/+$8/!-!0+*>?(&!B8/!&/-B$!+1!$%((','(!%(&'/!%$*80,-(2!+1!
)8,;',,'+(,'22'$<!

!
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I+0',,!UY<!:('/2-0%&)G'$$'$!$-,!AGC,+&+,)$%((','(!-!$-,B',,'!B/-!>8/-)8($<!

!

D'!*8.7,'$$'!)-.%,'/-(2)/')%,$+$'('!B8/!&'(('!1+/-+($'(!B-((')!-!1'&,'22!Q<!

!

K<;<H Q$/9$)>4-&/*9*W=@*

T8'!+1!&'$!)8.!'/!+($+$$!?!2GC/'!AGC,+&+,)$%((','(!28&$!'2('$!)8.!B8/)C*)$%((',!$-,!&'$$'!
7/8)G'*$'$!'/!&'(!,+1'!?/)&C2($/+B-**'(!3hDI5!7?!*%(![WK6!+,$)?!2G'((8.)(-$$,-2![WK!0-,'/!7'/!
&+2!2G'((8.!?/'$<!H8/!?!$')$'!8.!&'(('!+($+2',)'(!)$'..'/!'/!'(!1+/-+($!.'&!&800',$!)?!
.+(2'!7+))'/'(&'!0-,'/!)-.%,'/$<!9+)$'(!'/!0'/'2('$!7?!)+..'!.?$'!)8.!-!+1)(-$$![<W6!.'(!
.'&!'(!&80,-(2!+1!hDI6!$-.')1'/&-'/6!)')8(21'/&-'/!82!+,,'!&'!+(&/'!$',,'&+$+'('<!D'$!'/!
B8/%$)+$$!+$!$/+B-**.C()$'/'$!'/!-&'($-)*<!

!

I+0',,!Ug<!:('/2-0'>81!B8/!&800',!hDI!

!

!
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:('/2-0'>81'$!0,'!-**'!81'/+)*'(&'!&800',$!)?!)$8/$!)8.!B8/!(8/.+,!hDI6!82!B8/.'(!7?!,+)$'(!
0,'!-&'($-)*<!D'$!1-,!)-!+$!'('/2-0'>81'$!$-.'!B8/!$-.'!1+/!&800',$!+1!(8/.+,$<!#7C/).?,'$!'/!
>18/&+(!-((1-/*(-(2!&'$$'!B?/!B8/!'('/2-)@)$'.'$<!

_')%,$+$'('!1-)'/!+$!.'&!'$!'('/2-B8/)@(-(2)+(,'22!-&'($-)*!,-*$!.'&!1+/-+($'(!.'&!1+(,-2!hDI!
1-,!+(&','(!)8,'('/2-!-!)@)$'.'$!1=/'!YK6\!]<!D'$$'!'/!'(!('&2+(2!7?!UJ6U!7/8)'($78'(2<!
Q/%(('(!$-,!+$!)8,B+*$8/'(!-**'!0,'!>+,1'/$6!)8.!.+(!*+()*G'!)*%,,'!$/86!'/!+$!&'$!'/!'$!)$8/$!
81'/)*%&&!+1!'('/2-!-!.?('&'('!B/+!.+/)!$-,!8*$80'/<!H8/!?!877(?!'(!)8,+(&',!$-,)1+/'(&'!&'(!
8/-2-(+,'!$/+B-**.'(2&'(!1-,!&'$!*/'1'!'$!+(,'22!7?!Wg6K[!*X76!+,$)?!.'/!'((!&800',$!)?!)$8/$<!
M+$$'/-7+**'(!.?!82)?!8772/+&'/')!(8'6!.'(!.'&!8.$/'($!W[Zg!R>!1'&!Jg!18,$!'/!&'$$'!'(!
C*(-(2!-!0+$$'/-*+7+)-$'$!7?![K!]<!A8)$(+&)C*(-(2'(!B8/!+(,'22'$!0,-/!&'/.'&!-**'!7/878/)G8(+,$!
.'&!C*(-(2'(!-!+($+,,!0-,'/6!82!*8)$(+&'(!7'/!0-,!1-,!&'/.'&!2?!('&<!9C(()8.>'$'(!0,-/!,-*'1',!
.-(&/'6!&+!&'(!.?,')!.8$!*8)$(+&'('!?!*(@$$'!$%((','(!$-,!('$$'$<!

D'!*8.7,'$$'!)-.%,'/-(2)/')%,$+$'('!B8/!&'(('!1+/-+($'(!B-((')!-!1'&,'22!Q<!

!

K<? +"&)9&7'*%9('9#&*&/8$/9-#&/*

:(!+1!>'()-*$'('!.'&!&'$$'!7/8)G'*$'$!'/!?!&+(('!82!)+.,'!'/B+/-(2'/!.'&!)8,;',,'+(,'22!-!
T8/2'<!D'$!'/!&'/B8/!(+$%/,-2!?!2-!'$!)+..'(&/+2!+1!&'!1-*$-2)$'!+)7'*$'('!0')*/'1'$!-!&'(('!
8772+1'(<!

:(!)+..'(,-2(-(2!+1!/')%,$+$'('!B/+!&'!B8/)*G',,-2'!)-.%,'/-(2'('!)@(,-22GC/!>1-,*'!7+/+.'$'/'!
)8.!>+/!)$C/)$!7?1-/*(-(2<!R(&','(!+1!'('/2-B8/0/%*'$!)8.!*+(!,'1'/')!+1!'$!)8,;',,'+(,'22!'/!
0/%*$!)8.!)+..'(,-2(-(2)2/%((,+2<!D'$$'!B8/&-!&'$!'/!'(!&-/'*$'!.?,''(>'$!B8/!>18/!.@'!
)8,'('/2-!)8.!*+(!,'1'/')!$-,!'(!$-&!&'$!B+*$-)*!'/!0'>81<!#8,+(&','(!'/!B8/!+,,'!1+/-+($'('!/'2('$!
%$!-B/+!+(,'22'$!$-,!AGC,+&+,)$%((','(6!),-*!+$!&'!'/!&-/'*$'!)+..'(,-2(0+/'<!H8/!7-,8$!7/8)G'*$'$!
0')*/'1'$!-!&'(('!8772+1'(!'/!&'$!C()*',-2!?!B?!'(!)?!>C@!+(&',!)8,'('/2-!-!.-*)'(!)8.!.%,-26!
-(('(B8/!7/8)G'*$'$)!C*8(8.-)*'!/+..'/<!

!

!

!

!



!
!

g\!
!

I+0',,!U\<!:(!)+..'(,-2(-(2!+1!/')%,$+$'('!+1!)-.%,'/-(2)1+/-+($'('<!

R#$@#)%! `+)@)'!
()($'@[(A>0!

=>F#)1(F! _EE(+%[(A>0!
="a6];9!

b$@&D+)@)'!
="a6];9!

AGC,+&+,)$%((','(! F! g[6K!]! UV6W!*X7! F!
9+(2!$%((',! VJK6[!]! [J6J!]! Z\6V!*X7! VW[6K!]!
Q'82/+B-)*!2%()$-2!
78)-)G8(!

K6K!]! gg6g!]! F! F!

H,+$!>8/-)8($! K6K!]! \U6W!]! F! F!
D800',!hDI! ZY6K!]! YK6\!]! Wg6U!*X7! \J!]!
!

I+0',,!U\!1-)'/!>18/&+(!>8/-)8($'(!1'&!AGC,+&+,!2GC/!+$!.+(!2?/!2,-77!+1!.@'!)8,'('/2-!8.!
1-($'/'(<!:(!?7'(!>8/-)8($6!),-*!)8.!-!)-.%,'/-(2)1+/-+($'(!-!$+0',,'(6!1-,!C*'!+(&','(!)8,'('/2-!
0'$@&',-2<!4-&'/'!*+(!.+(!)'!+1!$+0',,'(!>18/&+(!,'(2&'(!7?!$%((','(!7?1-/*'/!'('/2-0'>81'$!
82!'('/2-B8/)@(-(2)+(,'22'$<!D'(!2'82/+B-)*'!78)-)G8('(!$-,!'$!)8,;',,'+(,'22!1-,!>+!(8'!
-((1-/*(-(2!7?!'('/2-78$'()-+,'$6!.'(!'/!-**'!+12GC/'(&'!B8/!8.!'$!),-*$!7/8)G'*$!'/!,C(()8.$!
',,'/!-**'<!H8/!$/+B-**C*(-(2!)'/!.+(!+$!*8)$(+&'('!C*'/!8.$/'($!7/878/)G8(+,$!.'&!C*(-(2'(!-!
+($+,,!0-,'/<!

H8/!$%((','/6!),-*!)8.!-!&'$$'!7/8)G'*$'$6!1-,!'$!*G+7$!0,-**!7?!*+/$'$!*%(('!1-)'!8.!&'$!'/!.%,-2!?!
0/%*'!)8,;',,'/!-!8./?&'$<!D-)*%)G8('(!/%(&$!1+,2!+1!,8*+)G8(!B8/!7/8)G'*$'$!1-)'/!+$!>8/-)8($'(!
>+/!)$8/!0'$@&(-(2<!R1!+,$'/(+$-1'('!)8.!0,'!B8/'),?$$!1+/!&'$!(8'(!)8.!%.-&&',0+/$!0,'!
%$',%**'$!&+!)8,B8/>8,&'('!1-,,'!2GC/'!&'$!%.%,-2!?!0/%*'!)8,;',,'/<!

D'(!1-*$-2)$'!'/B+/-(2'(!'/!+$!.'&!&'(!1-($'/'(!1-!>+/!-!T8/2'!)?!.?!.+(!/'2('!.'&!0'$@&',-2'!
*8)$(+&'/!B8/!?!,+2/'!(8*!'('/2-!8.!>C)$'(!$-,!0/%*!-!&'!)8,B+$$-2'!.?('&'('<!D'(('!%,'.7'(!
*+(!&',1-)!8.2?)!1'&!?!0/%*'!'(!2'('/+$8/<!

!

K<E Q9.&/&*$/1&9.*

D'$!,-22'/!-!7/8)G'*$'$)!(+$%/!+$!&'$!-**'!,+/!)'2!B%,,BC/'!-!,C7'$!+$!&'!WK!%*'('!)+$$!+1!$-,!'(!
.+)$'/8772+1'<!:$!),-*$!+(,'22!.?!%$B8/.')6!0@22')6!G%)$'/')!82!'1+,%'/')<!D'(('!8772+1'(!
-(('>8,&'/!&',!'(!82!&',1-)!&',!$86!+,$)?!%$B8/.-(2'(!+1!+(,'22'$!)+.$!>18/!82!>18/&+(!&'$!)*+,!
0@22')<!:$!+1!>81'&.?,'('!.'&!7/8)G'*$'$!1+/!?!-((>'($'!82!&8*%.'($'/'!'/B+/-(2'/!.'&!0/%*!
+1!)8,;',,'/!$-,!)+.B'/&)',)B8/.?,!-!T8/2'<!:1+,%'/-(2!82!G%)$'/-(2!+1!+(,'22'$!'/!&'/B8/!1',!)?!
1-*$-2<!P/8)G'*$'$!>+/!82)?!'(!0',@)(-(2)B+2,-2!&',!)8.!&'(('!8772+1'(!-**'!>+/!2?$$!&@7$!-((!-<!
I%((','(!)*+,!0/%*')!$-,!B8/)C*!.'&!'*)7'/-.'($',,'!.'$8&'/!B8/!0',@)(-(2!+1!1'-!-!$%((',<!:(!



!
!

\K!
!

'1+,%'/-(2!82!%$7/C1-(2!+1!&'!+,,'/'&'!7?$'(*$'!.'$8&'('!'/!(C&1'(&-26!)+.$!B8/),+2!$-,!(@'!
.'$8&'/<!

#$+$'()!4'21')'(!>+/!%$$/@*$!+$!&'!'/!28&$!B8/(C@&!.'&!>-$$-,!)+.+/0'-&!.'&!)$%&'($'(!-!
7/8)G'*$<!D'!C()*'/!&'/B8/!+$!)$%&'($'/!82)?!)*+,!&',$+!-!&'$!1-&'/'!+/0'-&'$!.'&!7-,8$+(,'22'$<!
:$!),-*$!)+.+/0'-&!>+/!)?!,+(2$!1=/$!.'2'$!$-,B/'&))$-,,'(&'!B8/!+,,'!7+/$'/<!

"!1-&'/'!+/0'-&!B8/'),?)!&'$!+$!&'$!2G'((8.BC/')!'$!7/8)G'*$!1'&!TITS!',,'/!'$!+(('$!%(-1'/)-$'$!
>18/!+(,'22'$!'1+,%'/')!.'&!$+(*'!7?!8772+1'('!&'$!'/!)+$$!$-,!?!%$BC/'6!>18/&+(!&'$!B%(2'/'/!-!
B8/>8,&!$-,!B8/1'($(-(2'('6!)+.$!(@$$'1'/&-'(!+1!+(,'22'$<!D'$!'/!.+(2'!%)-**'/>'$).8.'($'/!
(?/!.+(!7,+(,'22'/!'$!)8,;',,'+(,'22<!D'$!'/!&'/B8/!1-*$-2!+$!.+(!G%)$'/'/!+(,'22'$!-!'$$'/*+($<!
E1-)!7/8&%*)G8('(!-**'!)$?/!$-,!B8/1'($(-(2'('!.?!&'$!*+()*G'!)%77,'/')!.'&!B,'/'!.8&%,'/<!!

D'(!*8.7,-)'/'(&'!>8/-)8($'(!2-/!%$B8/&/-(2'/!.'&!?!0')$'..'!1-(*','(!$-,!)8,;',,'7+(','('<!
D'(!1+,2$'!1-(*','(!7?!JK!2/+&'/!'/!&'(!0')$'!B8/!>',?/)7/8&%*)G8('(6!.'(!&'$!1-,!1=/'!
-($'/'))+($!?!)'!>18/&+(!'(!G%)$'/-(2!+1!1-(*','(!*+(!2-!%$),+2!B8/!+(&','(!)8,'('/2-!-!
'('/2-.-*)'(<!D'$!'/!B8/!'*)'.7',!.%,-2!?!,+2'!'$!)@)$'.!>18/!)$+$-1'$!)8,;',,'('!.8($'/')!7?!
*+(!G%)$'/')!),-*!+$!1-(*','(!'(*',$!*+(!'(&/')<!O+(!*+(!&'/.'&!2G'((8.BC/'!B8/)C*!.'&!
1+/-'/'(&'!1-(*',!2G'((8.!?/'$<!P?!2/%((!+1!&'(!)7')-',,'!>8/-)8($'(!1-,,'!&'$!1=/'!2%()$-2!
.'&!'(!,+1!1-(*',!8.!1-($'/'(6!&+!&'(!&-/'*$'!-(()$/?,-(2'(!'/!,-*!(%,,<!I'8/'$-)*!)'$$!)*%,,'!
7+(','('!>',)$!,-22'!>8/-)8($+,$!-!&'(('!7'/-8&'(<!

_+&+/,C)(-(2'(!)8.!0'(@$$')!-!$%((','(!'/!'(!+&+7$+)G8(!+1!*GC/'$C@))$@/-(2!7?!,'(2/'!
1'-)$/'*(-(2'/<!D'(!'/!&')-2('$!B8/!?!BC,2'!>1'/!'(*',$!0-,!),-*!+$!,@)'$!'/!7?!-!'(!+1)$+(&!+1!
.-(-.%.!>%(&/'!.'$'/!B8/+(!0-,'(6!82!+$!&'$!),%**'/!-&'$!0-,'(!7+))'/'/<!D'$$'!0'$@/!-!
7/-()-77'$!+$!&'(('!,C)(-(2'(!*%(('!1=/$!0'(@$$'$!B8/!&'(!>@78$'$-)*'!$%((','(!-!+1)(-$$!Y<U<W<!
E1-)!.%,-2!>+&&'!&'$$'!2-$$!'(!/'&%*)G8(!-!$-&!,@)'$!)$8&!7?!7?!gV!]6!.'&!$-,)1+/'(&'!/'&%*)G8(!-!
'('/2-0'>81!82!-(1')$'/-(2)*8)$(+&'/!$-,!'('/2-B8/)@(-(2!)@)$'.<!D'$$'!0,'!-**'!%(&'/)C*$!
1-&'/'!-!8772+1'(!&+!'(!),-*!)$@/-(2!+1!0',@)(-(2'(!0/@$'/!)?!)$'/*$!.'&!7/-()-77'('!B8/!
0',@)(-(2!+$!'(!/'**'!)7C/).?,!+(2?'(&'!)-**'/>'$'(!BC/)$!.?!+1*,+/')<!S(&'/)C*',)'('!+1!'(!
),-*!,C)(-(2!*%(('!1=/$!'$!7/8)G'*$!-!)'2!)',1<!

4-&'/'!1-,!&'$!1=/'!-($'/'))+($!?!)'!7?!+(&/'!0/%*)8./?&'/!B8/!)8,;',,'/!-!T8/2'<!R/0'-&'$!.'&!
&'$$'!7-,8$+(,'22'$!1-)'/!+$!&'$!'/!.%,-2!?!0'(@$$'!)8,;',,'/!$-,!'(!/'**'!B8/.?,!>1-)!.+(!'/!1-,,-2!
$-,!?!7/C1'<!T8/2'!'/!'$!,+(2)$/+*$!,+(&!.'(!)$8/'!8./?&'/!)8.!-**'!'/!&'**'$!+1!)$/C.('$$'$<!
R(1'(&',)').%,-2>'$'('!'/!.+(2'<!

! !



!
!

\U!
!

X *B4-(7:)>4-*4#*.9)(:)>4-*

X<; =9)(:)>4-*

P-,8$!7/8)G'*$'$!&'(('!8772+1'(!0+)'/'/!)'2!7?!1-,!1-)'!+$!&'$!0?&'!'/!.%,-2!82!C*8(8.-)*!
B8/)1+/,-2!?!0'(@$$'!)8,;',,'/!$-,!1-))'!+77,-*+)G8('/6!)',1!-!T8/2'<!9C(()8.>'$'(!+1>'(2'/!-!)$8/!
2/+&!+1!*8)$(+&'('!+))8)-'/$!.'&!?!('$$-,*(@$$'!,+)$'(6!)+.$!8.2-1',)'('!82!,8*+)G8('(<!P?!
&'(!'('!)-&'(!'/!&'$!28&'!(8*!)8,B8/>8,&!-!T8/2'!$-,!?!*%(('!0/%*'!)8,;',,'/!$-,!.+(2'!
+77,-*+)G8('/<!P?!2/%((!+1!&'!%(-*'!$8782/+B-)*'!B8/>8,&'('!1-,!&'$!7?!'(!+(('(!)-&'!1=/'!
%$',%**'$!.'&!),-*'!+(,'22!.+(2'!)$'&'/<!D-)*%)G8('(!/%(&$!1+,2!+1!,8*+)G8(!0',@)'/!
1-*$-2>'$'(!+1!?!2GC/'!B8/%(&'/)C*',)'/!BC/!.+(!)'$$'/!-!2+(2!.'&!'$!),-*!7/8)G'*$<!

T?/!.+(!7/8)G'*$'/'/!'$!)8,;',,'+(,'22!1-,!&'$!1=/'!.+(2'!*-,&'/!$-,!%)-**'/>'$<!A,-.+!82!1=/!'/!
(8$8/-)*!1+()*',-2!?!B8/%$)-6!82!%$'(!28&'!.?,-(2'/!+1!)8,B8/>8,&!7?!B8/>?(&!1-,!&'$!1=/'!)$8/'!
%)-**'/>'$'/!*(@$$'$!$-,!0,+($!+(('$!'('/2-78$'()-+,'$<!R,,'!0'/'2(-(2'('!0+)'/'/!)'2!7?!&-))'!
1'/&-'('6!82!&'$!'/!&'/B8/!1-*$-2!?!0/%*'!28&'!&+$+<!T'$$877!&'/B8/!0,'!&'$!-!)$+/$'(!B8*%)'/$!7?!
?!%(&'/)C*'!B8/)*G',,-2'!*-,&'/<!T8/2'!'/!,-*'1',!-**'!'$!,+(&!.'&!.+(2'!.?,')$+)G8('/6!82!
+1)$+(&'(!.',,8.!7%(*$'('!-!-($'/78,'/-(2'(!2-/!%$),+2!7?!)-**'/>'$'(!-!&+$+'(<!

"!,+)$0'/'2(-(2'('!'/!&'$!82)?!%)-**'/>'$'/!)8.!*+(!2-!)$8/'!%$),+2!7?!/')%,$+$'$<!#7')-',$!'/!
B+*$8/'(!B8/!$-,)$'&'1=/',)'6!>'/!0'$'2('$!)8.!n*CFB+*$8/o6!%)-**'/<!D'$$'!'/!B+*$8/'(!)8.!
0')*/-1'/!>18/!)$8/!+(&',!+1!0-,'('!)8.!*8..'/!2/%77'1-)6!-!B8/>8,&!$-,!>18/!.+(2'!)8.!
*8..'/!>',$!+,'('<!D'(('!B+*$8/'(!'/!-!0'/'2(-(2'('6!%$'(!)7')-',$!28&$!0','226!)+$$!$-,!K6[<!
M+*2/%(('(!B8/!?!1',2'!&'(('!1'/&-'(!'/!'(!81'/B,+&-)*!+(+,@)'/-(2!+1!8.)$'(&-2>'$'('!/%(&$!
$/+B-**.C()$'/'$<!D'(!B+*$-)*'!1'/&-'(!1-,!-**'!0')$'..')!BC/!)@)$'.'$!'/!)+$$!877!82!-!&/-B$<!

9'1'$-&'(!$-,!0+$$'/-'('!'/!>C@)$!%)-**'/6!82!1+()*',-2!?!B8/%$)-<!#-.%,'/-(2'('!1-)'/!+$!
0+$$'/-'(')!,'1'$-&!C*'/!1'&!?!'*)78('/'!&'!B8/!%$'(&C/)$'.7'/+$%/'/!-!.8$)'$(-(2!$-,!'$!
$'.7'/+$%//'2%,'/$!/8.<!D'(!B+*$-)*'!,'1'$-&'(!'/!,-*'1',!%)-**'/<!#-.%,'/-(2'('!$+/!B8/!
'*)'.7',!-**'!>C@&'!B8/!'(!0'2/'()(-(2!7?!%$,+&(-(2!)8.!'/!.%,-2!?!7?,'22'!1'&!>G',7!+1!
0+$$'/-/'2%,+$8/'(!),-*!+$!,'1'$-&'(!C*'/<!#-.%,'/-(2'('!,'22'/!$-,!2/%((!'(!%$,+&(-(2)2/+&!7?!
gK!]6!.'()!&'$!*+(!1=/'!+*$%',$!?!0,8**'/'!&'(('!7?!ZK!',,'/![K!]<!:(!.%,-2!,C)(-(2!*+(!1=/'!
?!/'2%,'/'!%$,+&(-(2)7/8)'($'(!.+(%',$!$8!2+(2'/!-!?/'$<!d.!1-($'/'(6!>18/!2'('/+$8/'(!
7/8&%)'/'/!(')$'(!+,,!'('/2-'(!$-,!0+$$'/-'('6!*+(!.+(!)$-,,'!/'2%,+$8/'(!-((!7?!*%(!VK!]!
%$,+&(-(2<!D+!*+(!/'2%,+$8/'(!)$-,,')!7?!gK!]!8.!)8..'/'(<!D'$$'!1-,!2-!B8/&','(!+1!.-(&/'!
),-$+)G'!8.!1-($'/'(6!.'()!.+(!-**'!B?/!%C()*'$!-((*80,-(2!+1!2'('/+$8/'(!7?!)8..'/'(6!82!
),-*!877/'$$>8,&'/!)8,+(&','(!0')*/'1'$!-!/')%,$+$'('<!



!
!

\W!
!

#-*/-(2'(!.8$!$@1'/-!'/!'(!1+()*',-2!0+,+()'!.',,8.!*8)$(+&'/!82!+($+$$!B+/'!B8/!$+7!+1!1'/&-'/<!
R($+2',)'(!8.!+$!-((2G'/&-(2!-**'!1-,!1=/'!C*8(8.-)*!>'()-*$).'))-2!'/!),%$$'$!%$'(!+$!.+(!1'$!
&'!)7')-B-**'!*8)$(+&'('!B8/!-()$+,,+)G8(<!D'$!*+(!,-*'1',!$'(*')!+$!&'$$'!*+(!1=/'!'$!+,$'/(+$-1!
1'&!(=/.'/'!-()7'*)G8(!+1!8./?&'$<!D'!+(&/'!)-**'/>'$)$-,$+*'('!'/!,+(2$!0-,,-2'/'<!P?!'(!
+(('(!)-&'!'/!&'$!-**'!.%,-2!?!)-!(8'!)-**'/$!8.!'BB'*$'(!+1!&-))'<!!

:('/2-B8/)@(-(2))@)$'.'$!-(('>8,&'/!1',&-2!.+(2'!$'*(-)*'!82!','*$/8(-)*'!*8.78('($'/!)8.!
)*+,!G800'!)+..'(<!:(!*+/$,'22-(2!+1!&'!-(&-1-&%',,'!$+7'('!82!%)-**'/>'$).8.'($'('!1-,!-**'!
$-,)$/'**',-2!0',@)'!7/80,'.'/!)8.!*+(!877)$?!-!'$!*8.7,'$$!)@)$'.<!

M+)'/$!7?!'.7-/-)*'!%(&'/)C*',)'/!+1!(C@+*$-2>'$'(!$-,!)-.%,'/-(2)7/82/+..'$!$-&,-2'/'!
0')*/'1'$!'/!&'$!?!B8/1'($'!+$!/')%,$+$'('!'/!*8()'/1+$-1'<!S(&'/)C*',)'/!+1!&+$+'(!B8/!
)8,-(()$/?,-(2!1-)'/!+$!82)?!&'(('!'/!*8()'/1+$-1<!D'$!'/!&'/B8/!(+$%/,-2!?!+(),?!+$!
'('/2-7/8&%*)G8('(!0,-/!(8'!>C@'/'!'((!&'$!/')%,$+$'('!>'/!1-)'/<!!

!

X<? B4-(7:)>4-*

D'(('!8772+1'(!1-)'/!+$!&'$!'/!.%,-2!?!+(1'(&'!)8,;',,'/6!)',1!-!T8/2'6!7?!'(!C*8(8.-)*!
,C(()8.!.?$'<!#8,;',,'/!'/!-!B'/&!.'&!?!0,-!0-,,-2'/'!82!%$0/'&',)'(!1-,!&'/.'&!B8/$)'$$'!?!C*'<!
T-)G'8./?&'('!>18/!)8,;',,'/!*+(!0'(@$$')!%$1-&')!82!&'$!'/!1'&!>G',7!+1!,-$$!*/'+$-1'!,C)(-(2'/!
.%,-2!?!%$(@$$'!)8,'()!'('/2-!$-,!,+(2$!B,'/'!B8/.?,!'((!&'$!)8.!'/!%$0/'&$!-!&+2<!
d772/+&'/-(2'(!+1!AGC,+&+,)$%((','(!.'&!0',@)(-(2!0,'!%$)+$$!7?!2/%((!+1!&'!)$8/'!
*8)$(+&'('!B8/!?!*(@$$'!&'(!$-,!)$/C.('$$'$!.'&!*+0',<!P-,8$+(,'22'$!-!&'$$'!7/8)G'*$'$!>+/!
2G'(877,-1'$!&-))'!7,+('('!&+!*8)$(+&'('!$-,!'('/2-B8/)@(-(2!'/!0'$@&',-2!/'&%)'/$<!!!

R/0'-&'$!-!&'(('!8772+1'(!0')*/-1'/!B/'.2+(2).?$'(!B8/!?!&-.'()G8('/'!'$!)8,;',,'+(,'22!$-,!
'(!)+.B'/&)',)0+)'/$!,+)$6!.'(!&'(!'2('/!)'2!82)?!B8/!.'/!2'('/',,'!+77,-*+)G8('/<!D'(!1-)'/!
$@&',-2!>18/&+(!B8/)*G',,-2'!2'82/+B-)*'6!$8782/+B-)*'!82!'('/2-$'*(-)*'!B8/>8,&!7?1-/*'/!
&-.'()G8('/-(2'(!+1!'$!),-*$!+(,'22<!

AGC,+&+,)$%((','(!0,'!1+,2$!)8.!&'(!0')$!'2('&'!,8*+)G8('(!B8/!'$!7-,8$+(,'22!.'&!)8,;',,'/<!
I%((','(!>+/!'$!'('/2-0'>81!7?![W\Z!*X>k?/!.'&!'(!.+*)-.+,!'BB'*$!7?!UK!*X<!D'$!,+1'!
'('/2-B8/0/%*'$!877(?)!.'&!0/%*!+1!9:D!.8$,@)+/.+$%/'/!82!'(!)8B-)$-*'/$!/+&+/0+)'/$!
*GC/'$C@))$@/$!0',@)(-(2<!:$!B8/&',+*$-2!*GC/'.C()$'/!)8.!/')%,$+$!+1!&'$!(=/,-22'(&'!
B'/2')+.0+(&'$!1')$!B8/!$%((','(!2GC/!0/%*'(!+1!*GC/'$C@))$@/$!0',@)(-(2!'(&+!.'/!2%()$-2!&+!
'(!)$8/!+(&',!+1!0-,'('!*8..'/!-!7%,G'/<!



!
!

\V!
!

I-,!?!&'**'!&'$$'!0'>81'$!'/!'$!)$+(&F+,8('!UV6W!*X7!)8,;',,'+(,'22!%$B8/.'$<!R1>'(2-2!+1!1+,2!
+1!7/8&%)'($!82!.8&',,!1-,!&'$!-()$+,,'/')!Jg!)8,;',,'.8&%,'/!.'&!'$!)+.,'$!+/'+,!7?!YZ6[!.W<!
#8,;',,''('/2-'(!,+2/')!-!'(!0+$$'/-7+**'!.'&!VW!)$@**!Z!4!0+$$'/-'/!}!UYUW!R>!-!)$+(&!$-,!?!,+2/'!
877$-,!UK6WY!*X>!.'&!'('/2-<!P?!2/%((!+1!,+1!$-,!-(2'(!7/8&%*)G8(!8.!1-($'/'(!)%77,'/')!
)8,;',,')$/C..'(!.'&!)$/C.!B/+!'(!0-82+))!2'('/+$8/<!M-82+))!0,'!1+,2$!7?!2/%((!+1!&'$)!
*+/08((C@$/+,'!'2'()*+7'/6!),-*!+$!&'$!'/!-!$/?&!.'&!7/8)G'*$'$)!>'()-*$'/<!D'$!'/!82)?!
+12GC/'(&'!+$!0-82+))!>+/!'2'()*+7'/!)8.!2GC/!+$!&'(!B-($!*+(!0/%*')!1'&!1-($'/F$'.7'/+$%/'/<!
#8,;',,'('!'/!B8/1'($'$!?!,'1'/'!8.$/'($!g[!]!+1!'('/2-'(6!.'()!0-82+))'(!)%77,'/'/!&'!
/')$'/'(&'!U[!]<!

#$+$'()!4'21')'(!C()*'/!?!1-&'/'BC/'!7/8)G'*$'$!B8/!?!B8/$)'$$'!7/8)'))'(!.'&!?!)*+7'!'/B+/-(2!
82!0@22'!*8.7'$+()'!7?!)8,;',,'/!-!T8/2'<!

! !



!
!

\J!
!

! !



!
!

\[!
!

V&8&/$-)&/*
!

iUj!! 4'2&-/'*$8/+$'$6!n4UWJ!I'*(-)*!7,+(,'22-(2!+1!1'2F!82!2+$'0',@)(-(26o!#$+$'()!4'21')'(6!
WKUV<!

iWj!! 4'2&-/'*$8/+$'$6!nT[KK!4'2$%((','/6o!#$+$'()!1'21')'(6!.+/)!WKUW<!

iVj!! #$+$,-2!)7')-+,7'&+282-)*!$G'(')$'6!n9@)F!82!.C/*'+&+7$+)G8(6o!#$+$7'&6!VK!KZ!WKUU<!
i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<)$+$7'&<(8kI'.+k#@(k#@(F82F
)@()B%(*)G8(k#@()B%(*)G8(k9@)FF82F.8/*'+&+7$+)G8(k<!iH%(('$!UU!KZ!WKUJj<!

iJj!! E<FE<!MGC/)'$!82!:<!E<!E+()'(6!n9@)$'*(-**6o!-!!?1&+(&,$=?1')'(6!WKKZ6!77<!WVWFWJ\<!

i[j!! ":RFP4P#6!nP4P#!_'78/$!#(+7)>8$!8B!Q,80+,!P4!U\\WFWKUV6o!"($'/(+$-8(+,!:('/2@!R2'(;@6!
WKUJ<!

iZj!! I<!O+/*1+/$6!#8,+/!:,';$/-;-$@6!c8>(!X-,'@!~!#8()!9$&6!WKKK<!!

iYj!!
>$$7Lkk^^^<^>8,')+,')8,+/<;8.k7&B<B8,&'/k.8&%,']WK7&B]WKB8,&'/krE#OZZUWPF
VK[e#7';)<7&B<!iR;;'))'&!UW!D';'.0'/!WKUVj<!

igj!! R)$/8('/2@6!nrE#OZZUWP!D+$+)>''$6o!r>-($!#8,+/6!�>'G-+(26!WKUV<!

i\j!! O+@!WKKV<!id(,-('j<!R1+-,+0,'L!
>$$7Lkk^^^<8*)8,+/<;8.k7&B-,')k)8,+/]WK7+(',)]WK07e[g[<7&B<!iR;;'))'&!UJ!
D';'.0'/!WKUVj<!

iUKj!! Q<!E<!u8/&+(816!nr>+/+;$'/-b+$-8(!+(&!R(+,@)-)!8B!P>8$818,$+-;!O8&%,')!+(&!$>'!#8,+/!
_')8%/;'!M+)'&!8(!"(F#-$%!O'+)%/'.'($)!-(!#8%$>'/(!T8/^+@6o!T8/^'2-+(!S(-1'/)-$@!8B!
#;-'(;'!+(&!I';>(8,82@6!D'7+/$.'($!8B!:,';$/-;!P8^'/!:(2-(''/-(26!I/8(&>'-.6!WKUW<!

iUUj!! R<!c+28.Ä2-6!:<!OÅ$$%)6!D<!#$',,082'(6!E<FD<!O8>/-(26!I<!M'$$)6!_<!Q8$$);>+,26!I<!
�&+(8^-;b6!X<!A8,8&'((@6!O<!P/8/8*6!Q<!H/-')'6!"<!P8,+6!D<!D8.-(q6!R<!&<!O8($+2+/'%-,6!H<!

F!)$'7)!
Y%+P4&9:0Q&G]Y8/GZ6!E+.0%/2'6!WKUW<!!



!
!

\Z!
!

iUWj!! Y%+P4&CF0Q&
XGGG&Y8/Z6!E8(8,%,%6!WKUK<!!

iUVj!! #8,+/!D-/';$6!n>$$7Lkk^^^<)8,+/&-/';$<;8.k71k0+$$'/-')k0+$$'/-')<>$.6o!#8,+/!D-/';$6!
WKUV<!i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<)8,+/&-/';$<;8.k71k0+$$'/-')k0+$$'/-')<>$.<!
iH%(('$!KV!KZ!WKUJj<!

iUJj!! r!E8()0'/26!n:9:QZWKL!#8,+/!:,';$/-;!#@)$'.)6o!WKKg<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<'';-)<%&',<'&%kÇ>8()0'/2k:,'2ZWKk#$8/+2']WK;>+7$'/F1ZF7/-($8%$FB8/F
;,+))<7&B<!iH%(('$!KV!KZ!WKUJj<!

iU[j!! d,G'F!82!'('/2-&'7+/$'.'($'$6!n:('/2-F!82!*/+B$0+,+()'(!.8$!WKWK6o!i"($'/('$$j<!
R1+-,+0,'L!>$$7Lkk^^^</'2G'/-(2'(<(8k(0k&'7k8'&k&8*kTdSF'/kU\\gkTdSFU\\gF
UUkWJ<>$.,|-&wVJ\U\Y<!iH%(('$!KU!KZ!WKUJj<!

iUZj!! :;8(!Pz@/@6!nP8$'()-+,)$%&-'!B8/!B,@$'(&'!0-80/'()',6o!I/+()(81+6!WKUK<!

iUYj!! T+$-8(+,!_'('^+0,'!:('/2@!9+08/+$8/@6!nM-8&-')',!E+(&,-(2!+(&!S)'!Q%-&'!3H8%/$>!
:&-$-8(56o!KU!WKK\<!i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<0-8&-')',<8/2k&8;)k%)-(2F
>8$,-('k(/',F>+(&,-(2F+(&F%)'<7&B|)B1/)(wJ<!iH%(('$!W[!K[!WKUJj<!

iUgj!! r+$'/7-,,+/6!nr+$!r8..'/)-+,!D-')',!:(2-('!H,%-&)!_';8.'(&+$-8()6o!H'0/%+/!WKUV<!
i"($'/('$$j<!R1+-,+0,'L!>$$7)Lkk7+/$)<;+$<;8.k^;)F)$+$-;k7&B)k#:MSZW[UFUZ<7&B<!iH%(('$!
W[!K[!WKUJj<!

iU\j!! T+$-8(+,!M-8&-')',!M8+/&6!nRSIdORA:_#É!RTD!:TQ"T:!ORTSHRrIS_:_#É!Pd#"I"dT#!
dH!#SPPd_I!Hd_!M"dD":#:9!M9:TD#6o!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<0-8&-')',<8/2k%)-(2F0-8&-')',k8'.F-(B8/.+$-8(k8'.F)$+$'.'($F)%..+/@F
;>+/$<!iH%(('$!W[!K[!WKUJj<!

iWKj!! D'%$b!RQ6!nD:SI�!R77/81')!:(2-(')!B8/!d7'/+$-8(!^-$>!M-8&-')',6o!W[!K[!WKUW<!
i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<0-8&-')',<8/2k&8;)kBB)F)7';)kWKUWK[W[e&'%$be0UKKF
7/'))F/','+)'e'(2<7&B|)B1/)(wK<!iH%(('$!K[!W[!WKUJj<!

iWUj!! M<!M'/2>8'B'/6!nH+-/0+(*)!O8/)'!:(2-('!R77/81')!UKK]!M-8F&-')',!B8/!%)'!-(!O'&-%.!
#7''&!D-')',!:(2-(')6o!KU!KW!WKKZ<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<B+-/0+(*).8/)'<;8.k0-(kUUV<7&B<!iH%(('$!W[!K[!WKUJj<!



!
!

\Y!
!

iWWj!! D-/'*$8/+$'$!B8/!B8/1+,$(-(2!82!"AI6!nM-8'$+(8,6o!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<+()*+BB',)'/<(8k)-$')k+()*+BB',)'/kB-,')k0-8'$+(8,<7&B<!iH%(('$!KJ!KZ!WKUJj<!

iWVj!! T8/2')!M8(&',+26!nH+*$+!8.!0-82+))L!T8/)*!*%,$%/,+(&)*+7!F!&'$!(@'!2+))B',$'$6o!KZ!
WKUU<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<08(&',+2'$<(8k2'$B-,'<7>7kT'$$0%$-**kA%(()*+7).+$'/-',,kM-82+))]WKB+*$+
<7&B<!iH%(('$!W[!K[!WKUJj<!

iWJj!! d<!_+b0+(-6!T<!O-/b+.8>+..+&!82!O<!R))+&-6!n9-$'/+$%/'!/'1-'^!+(&!/8+&!.+7!B8/!%)-(2!
0-82+)!-(!-($'/(+,!;8.0%)$-8(!'(2-(')6o!-!;Q)%7&X'0$%'"0)+'"=&Z+'*$%$'P$&+'&I<<=)$7&
G'$%(?6!P'/%2-+6!"$+,-+6!WKUU<!!

iW[j!! M-8B8/)*6!nM-8B8/)*!_+778/$!48,<![!T/<!UZ!F!A%(()*+7))$+$%)!82!B8/)*(-(2)0'>816o!WKUK<!
i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<B8/)*(-(2)/+&'$<(8k)'/1,'$k#+$',,-$'|0,80;8,w%/,&+$+~0,80>'+&'/w+77,-;+$-
8(]WH7&B~0,80>'+&'/(+.'Uwr8($'($F
D-)78)-$-8(]VR~0,80>'+&'/1+,%'Uwt+$$+;>.'($]VMtB-,'(+.']VD]WWM-82+))*%(()*+
7))$+$%)82B8/)*(-(2)0'>81WKUK<7&B]WW~0,80*'@w-&~0,80$+0,'wO%(28<!iH%(('$!W[!K[!
WKUJj<!

iWZj!! N<!#*+/!82!#<!:<!_'B)'$>6!nQ+))!',,'/!0'()-(|6o!I*0%$'<+10$'&^)=[&Wg!KW!WKUJ<!!

iWYj!! T_:96!nH-(+(;-(26!d1'/>'+&6!+(&!P/8B-$L!R(!"(FD'7$>!D-);%))-8(!8B!r8)$)!R))8;-+$'&!^-$>!
I>-/&FP+/$@!H-(+(;-(2!8B!_')-&'($-+,!+(&!r8..'/;-+,!P>8$818,$+-;!#@)$'.)6o!Kg!WKUV<!
i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<(/',<281k&8;)kB@UJ8)$-kZKJKU<7&B<!iH%(('$!K\!KZ!
WKUJj<!

iWgj!! O<!9+,^+(-6!D<!A8$>+/-!82!O<!#-(2>6!n"(1')$-2+$-8(!8B!#8,+/!P>8$818,$+-;!#-.%,+$-8(!
#8B$^+/')6o!X'0$%'"0)+'"=&c+-%'"=&+*&I<<=)$7&$'()'$$%)'(&a$1$"%PQ[&77<![g[FZKK6!T8!V!
48,%.'!U!WKUK<!!

iW\j!! R<!O'/.8%&6!nT8$'!)%/!,'!;8.7+/+$-B!&'!7/82/+..')!&'!)-.%,+$-8(!P4!&'!PEdIdT6o!
Y5V;V`&J"("e)'$[&c%(-!WKUU<!!

iVKj!! Q<!_<!9''6!9<!H/'+/)8(!82!P<!_8&&'(6!nR(!+))')).'($!8B!7>8$818,$+-;!.8&',-(2!)8B$^+/'!
%)-(2!/'+,!^8/,&!7'/B8/.+(;'!&+$+6o!-!Y8/GZ&9N336!E+.0%/26!WKUU<!!



!
!

\g!
!

iVUj!! P4)@)$!#R6!nP4)@)$!P>8$818,$+-;!#8B$^+/'6o!WKUJ<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<71)@)$<;8.k'(k<!iH%(('$!WU!K[!WKUJj<!

iVWj!! n)$+$*+/$<(86o!A+/$1'/*'$6!Q'81'*)$6!*8..%('/6!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk*+/$<)$+$*+/$<(8k+&+7$-1'Wk&'B+%,$<+)7`|2%-wU~,+(2wW<!iH%(('$!KV!c+(%+/!WKUJj<!

iVVj!! D<!M%&-*81+6!nR,0'&86o!I>'!:(;@;,87'&-+!8B!:+/$>6!WY!K[!WKUV<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<'8'+/$><8/2k1-'^k+/$-;,'kUJ\\[Jk<!iH%(('$!WY!K[!WKUJj<!

iVJj!! P4)@)$!#R6!nS)'/É)!Q%-&'!F!P4)@)$!Z!E',76o!WKUV<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<71)@)$<;8.k-.+2')k7&Bk71)@)$Z<7&B<!iH%(('$!Wg!K[!WKUJj<!

iV[j!! n#%/B+;'!.'$'8/8,82@!+(&!#8,+/!:('/2@!F!R!/'('^+0,'!'('/2@!/')8%/;'!^'0!)-$'!3/','+)'!
Z<K56o!WKUJ<!i"($'/('$$j<!R1+-,+0,'L!>$$7)Lkk'8)^'0<,+/;<(+)+<281k;2-F
0-(k))'k))'<;2-|)*-7Ñ,+/;<(+)+<281t)KZÖ)KZ<!iH%(('$!KU!KZ!WKUJj<!

iVZj!! c_r!P4Q"#6!n#8,+/!/+&-+$-8(!3:%/87'5!-(!P4Q"#6o!UK!KW!WKUW<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk/'<G/;<';<'%/87+<'%k712-)k)8,/')k)8,/')712-)<>$.<!iH%(('$!K[!KZ!WKUJj<!

iVYj!! c_r!P4Q"#6!nP4!78^'/!')$-.+$'!-(B8/.+$-8(6o!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk/'<G/;<';<'%/87+<'%k712-)k+77)JkP4;+,;>',7e'(<>$.,Ö#';$-8(eJ<!iH%(('$!K[!KZ!
WKUJj<!

iVgj!! c8-($!_')'+/;>!r'($/'!:%/87'6!nP>8$818,$+-;!Q'82/+7>-;+,!"(B8/.+$-8(!#@)$'.!F!
"($'/+;$-1'!O+7)6o!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk/'<G/;<';<'%/87+<'%k712-)k+77)Jk71')$<7>7Ö<!iH%(('$!W\!K[!WKUJj<!

iV\j!! c%)$-)F!82!0'/'&)*+7)&'7+/$'.'($'$6!nH8/)*/-B$!8.!>?(&$'/-(2!+1!0/+((B+/,-26!
/'+*)G8()B+/,-2!82!$/@**)+$$!)$8BB!)+.$!%$)$@/!82!+(,'22!)8.!0'(@$$')!1'&!>?(&$'/-(2'(6o!
Kg!KZ!WKK\<!i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk,81&+$+<(8k&8*%.'($k#HkB8/)*/-B$kWKK\FKZFKgF
ZKWÖARP"II:9e[<!iH%(('$!KW!KZ!WKUJj<!

iJKj!! X>8,')+,'!#8,+/6!nO#JJJgPR:kJ!{%+&!O+2(%.!P8^'/!r'($'/6o!X>8,')+,'!#8,+/6!WKUJ<!
i"($'/('$$j<!R1+-,+0,'L!>$$7Lkk^^^<^>8,')+,')8,+/<;8.k-(1'/$'/F)@)$'.k7/'^-/'&F)8,+/F
78^'/F;'($'/FOPDE<>$.,<!iH%(('$!WZ!K[!WKUJj<!



!
!

\\!
!

iJUj!!
>$$7Lkk^^^<)8,+/'&2'<%)kB-,')k7&B)k-(1'/$'/e&;e81'/)-b-(2e2%-&'<7&B<!iR;;'))'&!K\!KZ!
WKUJj<!

iJWj!! X>8,')+,'!#8,+/6!nO+2(%.!:('/2@!R%$8!Q'(!#$+/$6o!X>8,')+,'!#8,+/6!WKUJ<!i"($'/('$$j<!
R1+-,+0,'L!>$$7Lkk^^^<^>8,')+,')8,+/<;8.k7/8&%;$)<B8,&'/k-(1'/$'/FB8,&'/k.+2(%.F
+%$8F2'(F)$+/$<>$.,<!iH%(('$!W[!K[!WKUJj<!

iJVj!! i"($'/('$$j<!
R1+-,+0,'L!>$$7Lkk^^^<-/8(/-&2'<;8.k2.<!iH%(('$!KW!KZ!WKUJj<!

iJJj!! _<!#G%,)'(6!n#(C,+)$'/!-!EG',.',+(&6o!#(CB+(2'/*/8*'(6!UK!KV!WKUJ<!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<)(8B+(2'/*/8*'(<(8k)-&'/k,+)$*+,*Y<7>7Ö<!iH%(('$!KW!KZ!WKUJj<!

iJ[j!! X>8,')+,'!#8,+/6!nO-&(-$'!#8,+/É)!O8&%,+/!M+$$'/@!M8`6o!i"($'/('$$j<!R1+-,+0,'L!
>$$7Lkk^^^<^>8,')+,')8,+/<;8.k7/8&%;$)<B8,&'/k0+$$'/@FB8,&'/k0+$$'/@<08`')<>$.,<!
iH%(('$!W\!K[!WKUJj<!

iJZj!! #+.,'`)8,+/6!n#8,+/!r',,6!O8&%,'!+(&!R//+@6o!#+.,'`!R.'/-;+!"(;<6!WKUW<!i"($'/('$$j<!
R1+-,+0,'L!>$$7Lkk^^^<)+.,'`)8,+/<;8.k,'+/(-(2F;'($'/k)8,+/F;',,F.8&%,'F+//+@<+)7`<!
iH%(('$!WW!KJ!WKUJj<!

iJYj!! RF:F#!:%/87'!Q.0E6!nr,'+(!:('/2@!"(1')$.'($)6o!:%/87'F#8,+/6!WKUJ<!i"($'/('$$j<!
R1+-,+0,'L!>$$7Lkk^^^<'%/87'F)8,+/<&'k;+$+,82k-(&'`<7>7|.+-(e7+2'w7+2'~-&wJJ<!
iH%(('$!K[!K[!WKUJj<!

iJgj!! R<!O<!_'-)6!T<!I<!r8,'.+(6!O<!X<!O+/)>+,,6!P<!R<!9'>.+(!82!r<!:<!r>+.0'/,-(6!
nr8.7+/-)8(!8B!P4!.8&%,'!7'/B8/.+(;'!0'B8/'!+(&!+B$'/!UUF@'+/)!8B!B-',&!'`78)%/'6o!-!
Y%+P$$7)'(1&+*&0Q$&9W0Q&Y8&/<$P)"=)101&Z+'*$%$'P$6!T'^!d/,'+()6!9R6!S#R6!WKKW<!!

iJ\j!! r<!_<!d)$'/^+,&6!R<!R(&'/0'/26!_<!#!82!d<!96!nD'2/+&+$-8(!+(+,@)-)!8B!^'+$>'/'&!
;/@)$+,,-('F)-,-;8(!P4!.8&%,')6o!-!Y%+P$$7)'(1&+*&0Q$&9W0Q&Y8&/<$P)"=)101&Z+'*$%$'P$6!T'^!
d/,'+()6!9R6!S#R6!WKKW<!!

i[Kj!! c<!E'&)$/z.!82!9<!P+,.0,+&6!nP'/B8
8,&!;/@)$+,,-('!)-,-;8(!.8&%,')6o!:,B8/)*!_+778/$!KZLYU6!WKKZ<!



!
!

UKK!
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The Sunshine Tunnel
Most tunnels rely on a complex web 
of power cables feeding electricity 
from distant energy sources to 
power light !xtures mounted in the 
ceiling. At the same time the tunnels 
are surrounded by daylight. A new 

to challenge this rather counterintui-
tive way of lighting our tunnels by 
routing the outside sunlight into the 
tunnel.

This is to be done by way of photovoltaic 
panels mounted discretely at the tunnel 

entrance. Once the electricity has passed 
through inverters and cables the LED fix-
tures will essentially reverse the photovoltaic 
process and reemit the light down to the tun-
nel surfaces.

This pilot project is part of a collaboration 
between the R&D program Lower Energy 
Use in the Norwegian Road Administration 
(LEIV), and students at the Norwegian uni-
versity of science and technology (NTNU). 
As part of my master thesis, I aim to design a 
photovoltaic plant to power a short tunnel in 
the western county of Rogaland. As of date, 
the tunnel is pitch black and a hazard for road 

users. The road is categorized as a Norwegian 
tourist road and is currently located outside 
the energy grid. This means that there are 
high costs associated with connecting the tun-
nel to grid electricity. This provided an oppor-
tunity for the NPRA to experiment with solar 
power.

Advantages
The price of solar power is declining. Deutsche 
Bank says that in January 2014 more than 19 
countries are under grid parity. The world’s 
biggest markets, China, India, the U.S and 
Germany are expected to experience a second 
gold rush of photovoltaic investments. This 
will inevitably lead to a market for solar pow-
er also in Norway. It is therefore of impor-
tance for large contractors to gain some expe-
rience with the use of PV.

The actual cost of powering the tunnel will 
dramatically decrease, and the NPRA will 
have a large photovoltaic plant to use for re-
search.

Testing of new concepts and technology
The tunnel, Kjøladalstunnelen, will be the lo-
cation for the testing of several new technolo-
gies. The tunnel will have traffic controlled 
lighting, meaning that a radar will detect ve-
hicles and activate the light sources as they 
approach the tunnel.

Guiding lights are also to be installed to see 

if it improves the visibility of cyclists and pe-
destrians.

In addition to normal lighting according to 
today’s standards, a new concept of illuminat-
ing short tunnels will be tested. The technique 
of using a band of light in the middle of the 
tunnel. This will reduce the energy consump-
tion. Both the visual and economical effects of 
the reduced light will be studied. 

The Photovoltaic plant
To meet the energy demand of the tunnel dur-
ing the winter months the photovoltaic plant 
must be supplemented by for example a con-
ventional gasoline generator. The cost of stor-
ing the PV energy in batteries for use in the 
low producing months of December and 
January would be much too high. Still, the PV 
plant will supply about 90 % of the annual 
energy. 50 photovoltaic modules with a com-
bined peak production of 13 kW are to be in-
stalled with a 24 unit battery storage. The 85 
m2 of panels will deliver 5.75 MWh annually. 

Text: Jørgen Wanvik

CONTACT
Jørgen Wanvik
jorgentwanvik@gmail.com
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