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+):'9',('-A!=!/!dA!+'(.##.+$-!',!'#!('<($>!J$-!*.#$9'-!9'89'-',(.,!#.!7'+).!+'!,$,.8#)2.+$->!
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9'+422)0,! ',! #.! *).%)#)+.+! ',(',+)+$! ',! '-('! 2.-$! 2$7$! 4,.! +)-7),42)0,! +'! #.! (.-.! +'!

9'+422)0,! 7'(.%0#)2.! +'! XEED>! ?$9! '#! 2$,(9.9)$A! '#! 7;($+$! =! 89'-',(.! 4,.! 9'-84'-(.!

.,07.#.! B),)2).#7',('! #.! *).%)#)+.+! 2'#4#.9! +)-7),4/'! 2$,! '#! .47',($! +'! =β! 8.9.!

8$-('9)$97',('!*$#*'9!.!.47',(.9DA!+'%)+$!34)6I-!.!34'!'#!89$2'-$!+'!:)%9)#$1;,'-)-!()','!

#41.9A!',!'-('!2.-$A!.!4,!*.#$9!+'!8\!%I-)2$>!"-('! 9'-4#(.+$A!4,)+$!.! #$-! ),2$,*',)',('-!

34'! -'! +'(.##.,! ',! '#! .8.9(.+$!Q>Q>Q>Q>M! 8.9.! '-('!7;($+$! +'! 89'8.9.2)0,! +'!74'-(9.A!

,$-! ##'*0!.!+'-2.9(.9!'#!7;($+$!=!8.9.! #.!$%(',2)0,!+'!74'-(9.-!+'!βBMWNQD!.89$8).+.-!

8.9.!#.!9'.#)6.2)0,!+'!',-./$-!%)$#01)2$->!

J.! 9'.#)6.2)0,! +'! (9'-! '<8'9)7',($-! ),+'8',+)',('-! 4()#)6.,+$! '#! 7;($+$! d! ',! #.!

89'8.9.2)0,! +'#! 8;8()+$! βBMWNQD! +)$! 2$7$! 9'-4#(.+$! #.! 249*.! +$-)-W9'-84'-(.! 34'! -'!

74'-(9.!',!#.!f)149.!VV!B',!'-('!2.-$!-'!4()#)6.9$,!()'78$-!+'!',*'&'2)7)',($!+'!TR!5$9.-!

r!N!+@.-D>!
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!
H+<)8'! GG9!P49*.! +$-)-W9'-84'-(.! $%(',)+.! 8.9.! βBMWNQD! 4()#)6.,+$! '#!7;($+$! d! +'! +)-$#42)0,>! J$-! *.#$9'-!
9'89'-',(.,!#.!7'+).!+'!(9'-!'<8'9)7',($-!),+'8',+)',('-A!2.+.!4,$!+'!#$-!24.#'-!-'!$%(4*$!8$9!89$7'+)$!+'!
,4'*'!*.#$9'->!

J.!249*.!+$-)-W9'-84'-(.!$%(',)+.!74'-(9.!4,!2$78$9(.7)',($!-)7)#.9!.#!9':'9)+$!8$9!

$(9$-! .4($9'-! 8.9.! -)-('7.-! +'! 2;#4#.-! ?PMQ! 4()#)6.,+$! 89$($2$#$-! -)7)#.9'-! B-'! 5.,!

+'-29)($!*.#$9'-!+'!9'+422)0,!+'!XEE!9'-8'2($!.#!MUUt!+'#!2$,(9$#!+'!.89$<)7.+.7',('!

4,!RVt!8.9.!2$,2',(9.2)$,'-!+'!βBQVWRVDA!βBMWRTD!/!βBMWNUD!+'#!$9+',!+'!MWMU!µXMRSA!

7)',(9.-! 34'! $(9$-! '-(4+)$-!74'-(9.,! *.#$9'-! ',! ($9,$! .#! OUt!8.9.! 2$,2',(9.2)$,'-! +'!

βBMWNUD! )14.#'-! .! QV! µXMRF! /! $(9$-! .:)97.,! 34'! '-(I! ',! ($9,$! .#! RVtMNM! 8.9.!

2$,2',(9.2)$,'-! M!µX! +'! βBQVWRVD! $! RUU! ,X! +'!βBMWNUD! $! MVU! ,X! +'!βBMWNQDD>! =-@!

7)-7$A!',! #$-!'<8'9)7',($-! 9'.#)6.+$-!',!'#! ^^dd!-'! ),(9$+4&$A!+'! :$97.!-)-('7I()2.A!4,!

2$,(9$#! +'! ($<)2)+.+! 2$784'-($! 8$9!βBQVWRVD>! "-($! 8'97)()0! *'9):)2.9! ',! ($+$-! #$-! 2.-$-!

34'! #$-! *.#$9'-! +'! ),5)%)2)0,! +'! #.! 9'+422)0,! +'! XEE! $%(',)+$-! .+7),)-(9.,+$! #.!

+)-$#42)0,!',*'&'2)+.!+'!βBMWNQD!M!µX!/!#$-!$%(',)+$-!.#!.8#)2.9!4,.!+)-$#42)0,!+'!βBQVW

RVD!M!µX!'9.,!-)7)#.9'-!B9'-4#(.+$-!,$!7$-(9.+$-D>!

!"#"5"N$ 17@?.0.()*+$ '+20'$ &.3$ (-0K.3$ ,73)3D0'3?-'32.$ 7<2'+),.3$ '+$ '&$
IIFF$;$'&$B1C$

",! #.! f)149.! VO! -'!74'-(9.,! #$-! 9'-4#(.+$-! $%(',)+$-! ',! '#! ^^dd! /! ',! '#! KPE>! ",!

.7%$-! 2.-$-! -'! 4()#)60! '#! 7)-7$! #$('! +'! =β! /! '#! 89$($2$#$! +'! 89'8.9.2)0,! +'! βBMWNQD!

+'-29)($!',!'#!.8.9(.+$!F>Q>M>Q>!
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H+<)8'!GI9!P$78.9.2)0,!+'!#.-!249*.-!+$-)-W9'-84'-(.!$%(',)+.-!',!#$-!+$-!#.%$9.($9)$-!',!#$-!34'!-'!##'*0!.!
2.%$! '#! ',-./$! %)$#01)2$>! J$-! *.#$9'-! $%(',)+$-! ',! '#! KPE! -$,! '#! 89$7'+)$! +'! N! $! 7I-! '<8'9)7',($-!
),+'8',+)',('-!B2.+.!4,$!'-!#.!7'+).!+'!O!7'+)+.-D>!J$-!*.#$9'-!$%(',)+$-!',!'#!^^dd!-$,!'#!89$7'+)$!+'!R!
'<8'9)7',($-! ),+'8',+)',('-! B2.+.! 4,$! '-! #.! 7'+).! +'! T! 7'+)+.-D>! u.#$9'-! .&4-(.+$-! .! 4,! +'2.)7)',($!
'<8$,',2).#>!

J.! :$97.! +'! #.! 249*.! +$-)-W9'-84'-(.! ',! .7%$-! #.%$9.($9)$-! '-! -)7)#.9A! .4,34'!

+'-(.2.!2#.9.7',('!'#!5'25$!+'!$%(','9A!',!'#!KPEA!*.#$9'-!+'!($<)2)+.+!%.-(.,('!),:'9)$9'-!

.!#$-!$%-'9*.+$-!',!'#!^^dd>!"-($!-'!84'+'!+'%'9!.!#.!+)-7),42)0,!+'#!,C7'9$!+'!2;#4#.-!

',!2.+.!8$2)##$!B-'!5.!*'9):)2.+$!8$-('9)$97',('!34'!'-('!:.2($9!,$!'-!#.!2.4-.A!9'-4#(.+$-!

,$! 7$-(9.+$-DA! .! #.! *.9).2)0,! +'! #.-! 2$,+)2)$,'-! '<8'9)7',(.#'-! B-'! 5.! 2$789$%.+$!

(.7%);,!34'!'#!4-$!+'!7'+)$!HX"X!',!#.!2'8.!4()#)6.+.!',!'#!KPE!+.!*.#$9'-!+'!($<)2)+.+!

+'!=β!-)7)#.9'-!.!#$-!$%-'9*.+$-!2$,!_?X^D!$A!7I-!89$%.%#'7',('A!.#!2.7%)$!+'!2'8.!+'!

2;#4#.-!?PMQ>!

"-(.! 2$78.9.2)0,! 74'-(9.! 34'! #.! 2'8.! +'! 2;#4#.-! ?PMQ! -47),)-(9.+.! 8$9! =EPP!

89'-',(.! 4,.!7./$9! -',-)%)#)+.+! .! =β! 34'! #.! 2'8.! 4()#)6.+.! ',! '#! ^^ddA! .4,34'! .7%.-!

74'-(9.,! 4,.! 249*.! +$-)-W9'-84'-(.! (@8)2.! :9',('! .! '-('! 2$784'-($>! =! 8'-.9! +'! '-(.!

+):'9',2).! -'! +'2)+)0! 9'.#)6.9! #$-! '<8'9)7',($-! ',! '#! KPE! 2$,! #.! 2'8.! -47),)-(9.+.! 8$9!

=EPP>!
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!"#"N$ G'.&)A.()*+$ ,'$ &73$ '+3.;73$ <)7&*=)(73$ '+$ ?0'3'+().$ ,'$ &73$
?72'+().&'3$)+O)<),70'3$,'$&.$.=0'=.()*+$,'$9ββββ$

H'%)+$! .! #.!7./$9! ),5)%)2)0,! +'! #.! 9'+422)0,! +'!XEE! 34'! 89'-',(.! #.! *.9).,('! +'!

2;#4#.-!?PMQ!4()#)6.+.-!',!'#!KPE!.#!-'9!(9.(.+.-!2$,!8;8()+$!=β!9'-8'2($!.!#.!*.9).,('!+'#!

^^ddA!#$-!9'-4#(.+$-!$%(',)+$-!',!#$-!+):'9',('-!#.%$9.($9)$-!-'!89'-',(.9I,!/!+)-24()9I,!8$9!

-'8.9.+$>!=#!:),.#!+'!'-('!2.8@(4#$!-'!9'.#)6.9I!4,.!+)-24-)0,!2$,&4,(.>!

!"#"N"#$ %P?'0)@'+273$0'.&)A.,73$'+$'&$IIFF$

J$-! ',-./$-! 9'.#)6.+$-! ',! '#! ^^dd! -'! +'-.99$##.9$,! (.#! /! 2$7$! -'! +'-29)%'! ',! '#!

.8.9(.+$!F>N>M>R>!

!"#"A"#"#% &'()*+% ,-% 1'B1:1314'% ,-% 0)% @+>131,),% ,-% 0)% ./+@-C')% ββββ;#<!$=% 5@101D)',+%
3+?.5-(@+(%.-.@C,13+(%

"#! $%&'()*$! +'! #$-! ',-./$-! 34'! -'! +'-29)%',! ',! #.! 89'-',('! ('-)-! '-! +'-.99$##.9!

8;8()+$-!2$,!2.8.2)+.+!+'!+)-7),4)9! #.! ($<)2)+.+!+'!=β>!?.9.!'##$A!'-!,'2'-.9)$! (9.%.&.9!

2$,!*.#$9'-!+'!2$,2',(9.2)0,A!(.,($!+'!=β!2$7$!+'!#$-!8$-)%#'-!),5)%)+$9'-A!34'!8'97)(.,!

+'('2(.9!:I2)#7',('!4,!2$78$9(.7)',($!+'!),5)%)2)0,!+'!#.!($<)2)+.+>!

P$7$! -'! 5.! *)-($! ',! #.! 249*.! +$-)-W9'-84'-(.! $%(',)+.! ',! '#! KPEA! '#! *.#$9! +'! #.!

),5)%)2)0,! +'! #.! 9'+422)0,! +'! XEE! 8.9.! 2$,2',(9.2)$,'-! ',(9'! UAV! /! N! µX! '-!

89I2()2.7',('! )14.#! B.#! 9'.#)6.9!4,.!894'%.!=[Gu=!+'!4,! :.2($9!.2$78.j.+.!+'!4,! /)&/!

E4b'/!8.9.!2$78.9.9!2.+.!*.#$9!2$,! #$-! 9'-(.,('-A!-'!$%()','!4,.!89$%.%)#)+.+!7',$9!.#!

TVt!+'!34'!#.-!9'-84'-(.-!$%(',)+.-!.!UAV!/!.!N!µX!-'.,!+):'9',('-A!8$9!#$!34'!.7%$-!

*.#$9'-!,$!84'+',!2$,-)+'9.9-'!-)1,):)2.()*.7',('!+):'9',('-D>!=!8'-.9!+'!'-(.!.:)97.2)0,!

'-(.+@-()2.A! #.!2$,2',(9.2)0,!.! #.!34'!-'! ##'*.9I,!.!2.%$! #$-!'<8'9)7',($-!'-! )78$9(.,('A!

/.!34'!24.,($!7',$9! -'.! #.! 2$,2',(9.2)0,!+'!=βA!7',$9! ($<)2)+.+!-'!$%(',+9I!/!34)6I-!

7I-! :I2)#! -'9I! *'9! 4,! .47',($! ',! #.! -48'9*)*',2).>! ?$9! 2$,(9.A! -)! 2$,-)+'9.7$-! 34'!

-)'789'! '<)-('! 4,! '99$9! ',! #.! 2.,()+.+! +'! =β♦A! ;-('! (',+9I! 4,.! 7./$9! 9'8'924-)0,! .!

2$,2',(9.2)$,'-! %.&.->! ",! 2.7%)$A! -)! 4()#)6.7$-! 2$,2',(9.2)$,'-! 74/! '#'*.+.-! +'! =β!

34)6I-! -'.!,'2'-.9)$!4,!2$784'-($!2$,!7425.!.2()*)+.+! :9',('!.!=β!8.9.! *'9!4,!':'2($!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
♦!"#! '99$9! ',! #.! 24.,():)2.2)0,! +'! #.! 2.,()+.+! +'! =β! 4()#)6.+$! 2$,! #.-! 2;#4#.-! ,$! -0#$! 84'+'! 89$*',)9! +'#!
.,I#)-)-!+'!#.!74'-(9.A!-),$!34'!(.7%);,!-'!+'%'!.#!5'25$!+'!(9.%.&.9!2$,!-4-8',-)$,'-!,$!5$7$1;,'.->!
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8$9!8.9('!+'!+)25$! ),5)%)+$9>!J.!*',(.&.!',!'-('!2.-$!-'9@.!34'! #.-! ),'*)(.%#'-!8'34'j.-!

*.9).2)$,'-!',!#.!2$,2',(9.2)0,!,$7),.#!+'!=β!7$+):)2.9@.,!8$2$!'#!9'-4#(.+$!$%(',)+$>!!

f),.#7',('! -'! .8$-(0! 8$9! 9'.#)6.9! 4,.! -'9)'! +'! '<8'9)7',($-! .! +$-! 2$,2',(9.2)$,'-!

+):'9',('->!K'!'#)1)'9$,!M!/!Q!µX!/.!34'!-'!(9.(.!+'!#.!9'1)0,!+$,+'!-'!),)2).!#.!),:#'<)0,!+'!

#.!249*.!+$-)-W9'-84'-(.!',!#.-!2$,+)2)$,'-!',-./.+.->!

G(9.! *.9).%#'! )78$9(.,('! ),*$#429.+.! ',! #.! 9'.#)6.2)0,! +'! '-($-! ',-./$-! -$,! #$-!

'34)*.#',('-!+'#!8$(',2).#! ),5)%)+$9!34'!-'!*.,!.!4()#)6.9>!H'%)+$!.!34'!+'-'.7$-!*'9!4,!

':'2($! 24.,():)2.%#'! +'! ,4'-(9$-! 2$784'-($-! -$%9'! #.! 89$('@,.! =βA! -'! +'2)+)0! 34'! #$-!

8;8()+$-! -),('()6.+$-! -'! 4()#)6.9@.,! -)'789'! ',! '<2'-$! 9'-8'2($! .! =β! B2$,29'(.7',('! -'!

'-2$1)0!4,!'<2'-$!+'!V!'34)*.#',('-A!+'!:$97.!34'A!',!2.-$!+'!(','9!4,!2$784'-($!34'!

),('9:)9)'-'! 2$,! =βA! ;-('! :4'-'! +'('2(.+$! :I2)#7',('A!7.,(',)',+$! %.&.! #.! 2$,2',(9.2)0,!

($(.#!+'#!),5)%)+$9!/!7),)7)6.,+$!.-@!8$-)%#'-!89$%#'7.-!+'!($<)2)+.+D>!J.-!74'-(9.-!8.9.!

#$-!',-./$-!+'!),5)%)2)0,!+'!#.!($<)2)+.+!+'!=β!:4'9$,!89'8.9.+.-!2$7$!-'!+'-29)%'!',!'#!

.8.9(.+$!Q>Q>R>!

J$-!8;8()+$-!',-./.+$-!+49.,('!'-(.!'(.8.!+'#!'<8'9)7',($!-'!9'-47',!',! #.!E.%#.!

TA! +$,+'! 5./! 34'! 9'-.#(.9! +$-! 8;8()+$-k! :E! /! ::A! .7%$-! ),5)%)+$9'-! +'-29)($-! ',! #.!

%)%#)$19.:@.!B-$,!8;8()+$-!-),![W7'()#.7),$I2)+$-D!/!34'!-'!4()#)6.,!2$7$!2$784'-($-!+'!

9':'9',2).!',!'#!',-./$!+'!),5)%)2)0,!+'!($<)2)+.+>!

AB>5+.0! K/*)/-*+'!./(!>B>5+.0!

:! J/-WJ/-WJ'4Wu.#W?5'W?5'W[X'=#.W[\Q!

D! J/-WJ/-WJ'4Wu.#W?5'W[X'?5'W=#.W[\Q!

#! J/-WJ/-WJ'4Wu.#W[X'?5'W?5'W=#.W[\Q!

$! J/-WJ/-WJ'4W[X'u.#W?5'W?5'W=#.W[\Q!

G! J/-WJ/-W[X'J'4Wu.#W?5'W?5'W=#.W[\Q!

F! J/-WJ/-W[X'J'4Wu.#W[X'?5'W?5'W=#.W[\Q!

:E! J/-WJ/-WJ'4Wu.#W?5'W?5'W=#.W[\Q!

::! J'4W?9$W?5'W?5'W=-8WG\!

='7('!C9!_'-47',!+'!#$-!8;8()+$-!',-./.+$-!',!'#!^^ddA!2$,!-4-!2$99'-8$,+)',('-!-'24',2).->!
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D! J/-WJ/-WJ'4Wu.#W?5'W[X'?5'W=#.W[\Q! M!

I! J/-WJ/-WJ'4W[X'u.#W?5'W[X'?5'W=#.W[\Q! Q!

"! J/-WJ/-WJ'4Wu.#W[X'?5'W?5'W[X'=#.W[\Q! Q!

C! J/-WJ/-W[X'J'4Wu.#W[X'?5'W?5'W[X'=#.W[\Q! R!

:I! =#.W[X'?5'W?5'Wu.#WJ'4WJ/-WJ/-W[\Q! M!

:D! HWJ/-WHWJ/-WHWJ'4WHWu.#WHW?5'WHW[X'?5'WHW=#.W[\Q! M!

:#! HWJ/-WHWJ/-WHW[X'J'4WHWu.#WHW?5'WHW?5'WHW=#.W[\Q! M!

:$! HWJ/-WHWJ/-WHWJ'4WHWu.#WHW[X'?5'W!HW?5'W!HW=#.W[\Q! M!

:G! HWJ/-WHWJ/-WHW[X'J'4WHWu.#WHW[X'?5'WHW?5'WHW=#.W[\Q! Q!

:F! HW=#.WHW[X'?5'WHW?5'WHWu.#WHWJ'4WHWJ/-WHWJ/-W[\Q! M!

:"! HW=#.WHW?5'WHW?5'WHWu.#WHW[X'J'4WHWJ/-WHWJ/-W[\Q! M!

:C! HW=#.WHW?5'WHW[X'?5'WHWu.#WHWJ'4WHWJ/-WHWJ/-W[\Q! M!

DE! HW=#.WHW?5'WHW[X'?5'WHWu.#WHW[X'J'4WHWJ/-WHWJ/-W[\Q! Q!

:E! J/-WJ/-WJ'4Wu.#W?5'W?5'W=#.W[\Q! U!

D:! HW=#.WHW?5'WHW?5'WHWu.#WHWJ'4WHWJ/-WHWJ/-W[\Q# U!
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!"#"A"$"A%&'()*+(%:1+04F13+(%),131+')0-(%
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7$-(9.+$! ',! #.! f)149.! SN! -'! *'! 4,! '&'78#$k! +'! #'&$-! '#! .1#$7'9.+$! +'!7.('9).! 8.9'2'!

.7$9:$A!8'9$!.!7I-!.47',($-!-'!+)-2)'9,'! #.!'-(942(49.! :)%9)#.9`!+'-.:$9(4,.+.7',('A!,$!

-)'789'!'-!8$-)%#'!',2$,(9.9!9'1)$,'-!34'!8'97)(.,!'-2#.9'2'9!#.!,.(49.#'6.!+'#!.19'1.+$D>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
♦!J.!.4-',2).!+'!:)%9.-!.7)#$)+'-!',!#.!74'-(9.!+'!=β!84'+'!),+)2.9!89$%#'7.-!+49.,('!'#!',*'&'2)7)',($!
+'#!8;8()+$!$!',!'#!89$2'-$!+'!+'8$-)2)0,!/!('j)+$>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

::I!

βBMWNQD!!

QUU!,7!

βBMWNQD!!

VU!,7!
βBMWNQD!!

MUU!,7!

βBMWNQD!!

QU!,7!
βBMWNQD!! βBMWNQD!!

VUU!,7! VU!,7!
! !



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

::F!

! !
βBMWNQD!

MUUU!,7!

βBMWNQD!

MUU!,7!
βBMWNQD!

MUU!,7!

βBMWNQD!

QU!,7!
βBMWNQD!!

MUUU!,7!

βBMWNQD!!

QUU!,7!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

::"!

βBMWNQD!! βBMWNQD!!

VU!,7! VU!,7!
βBMWNQD!!

MUU!,7!

βBMWNQD!!

QUU!,7!

H+<)8'!FE9!X)29$19.:@.-! +'!βBMWNQD! 4()#)6.+$! ',! #$-! ',-./$-! %)$#01)2$-! /! 89'8.9.+$! 2$7$! -'!+'-29)%'! ',! '#!
.8.9(.+$!F>Q>M>Q>R>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

J.! f)149.! OT! /! #.! f)149.! SU! 74'-(9.,! %I-)2.7',('! #$-! (9'-! ()8$-! +'! '-(942(49.-!

:)%9)#.9'-!+):'9',('-!34'!5.,!7$-(9.+$!#.-!89'8.9.2)$,'-!+'!=β!',!#.!89'-',('!('-)->!?$9!4,!

#.+$A!-'!5.,!$%-'9*.+$!:)%9.-!.7)#$)+'-!8'34'j.-A!#.-!24.#'-!-'!',24',(9.,!+)-84'-(.-!+'!

:$97.-! +)*'9-.-! B',(9'2946.+.-A! .)-#.+.-! ($(.#7',('! $! *),24#.+.-! .! .19'1.+$-! .7$9:$-D>!

E.7%);,! -'! 5.,! +'('2(.+$! .#14,.-! '-(942(49.-! 34'! 8.9'2',! 2$,-()(4)+.-! 8$9! :)%9.-!

.7)#$)+'-! +',-.7',('! 2$78.2(.+.-A! -),! $9+',! .8.9',('! B-'! +)-(),14',! #.-! :)%9.-! +'! #$-!

'<(9'7$-A! 4,)+.-! .! 4,.! 7.-.! $-249.D>! ?$9! C#()7$A! 4,! ()8$! +'! .-$2).2)0,! 34'! -'! 5.!

$%-'9*.+$!2$,!'#'*.+.!:9'24',2).!-$,!#$-!5.2'-!+'!:)%9.-k!-$,!.19'1.+$-!34'!89'-',(.,!#.!

.8.9)',2).!+'!9.7.-!+'!I9%$#A!2$,!4,!.,25$!34'!$-2)#.!+'-+'!4,.-!+'2',.-!+'!,.,07'(9$-!

5.-(.!7)29.->!J.!#$,1)(4+!+'!'-($-!5.2'-!'-!+'#!$9+',!+'!*.9).-!7)29.-!/!.#!$%-'9*.9#$-!2$,!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

::C!

.47',($-! '#'*.+$-! -'! 84'+'! +)-(),14)9! 4,.! '-(942(49.! ),('9,.! '-(9).+.A! 2.4-.+.! 8$9! #.-!

:)%9.-!.7)#$)+'-!34'!#$-!2$,-()(4/',>!

βBMWNQD!q!:!

MUUU!,7!

βBMWNQD!q!:!

QUU!,7!
βBMWNQD!q!:!

VU!,7!

βBMWNQD!q!:!

QUU!,7!

H+<)8'!F:9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!:>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

J.-!7'62#.-!+'!βBMWNQD! /!:A! .+'7I-!+'! 2$,(','9! :)%9.-!8'34'j.-!34'! -491',! /! -'!

',(9'2946.,!2$,!'-(942(49.-!.7$9:.-!+'!.8.9)',2).!+):4-.A!(.7%);,!89'-',(.9$,!'-(942(49.-!

.7$9:.-A!2$7$!#.-!7$-(9.+.-!',!#.!f)149.!SM>!=+'7I-A!:4'!8$-)%#'!$%-'9*.9!.#14,$-!5.2'-!

:)%9)#.9'-!+'!(.7.j$!'#'*.+$!2$7$!#$-!$%-'9*.+$-!',!#.-!89'8.9.2)$,'-!+'!βBMWNQD!/!D>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DE!

βBMWNQD!q!D!

QUU!,7!

βBMWNQD!q!D!

VU!,7!
βBMWNQD!q!D!

!
QU!,7!

βBMWNQD!q!D!

VUU!,7!

βBMWNQD!q!D!

QU!,7!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:D:!

βBMWNQD!q!D!

!
VUU!,7!

βBMWNQD!q!D!

MUU!,7!

H+<)8'!FD9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!D>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

"#!8;8()+$!DA!.!8'-.9!+'!-'9!'#!7'&$9! ),5)%)+$9!',! #.!89)7'9.!-'9)'!+'!'<8'9)7',($-A!

(.78$2$!:4'!2.8.6!+'!'*)(.9A!',!#.-!2$,+)2)$,'-!+'!',*'&'2)7)',($!4()#)6.+.-A!#.!:$97.2)0,!

+'!:)%9.-!.7)#$)+'-A!2$7$!-'!.89'2).!',!#.!f)149.!SQ>!=-@!-'!+'('2(0!#.!89'-',2).!(.,($!+'!

:)%9.-! 8'34'j.-! ',(9'#.6.+.-A! 2$7$! +'! 5.2'-! +'! :)%9.-! /! :)%9.-! 4,)+.-! .! '-(942(49.-!

2$78.2(.->!

βBMWNQD!q!#!

VUU!,7!

βBMWNQD!q!#!

MUU!,7!

H+<)8'!F#9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!#>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DD!

J.!7'62#.! +'!βBMWNQD! /!#! +)$! #41.9! .! '-(942(49.-! -)7)#.9'-! .! #.-! $%-'9*.+.-! ',! #.!

7'62#.!+'!βBMWNQD!/!$!B:)%9.-!8'34'j.-!:$97.,+$!,4+$-DA!.+'7I-!+'!#.-!.1948.2)$,'-!+'!

:)%9.-!2$7$!#.-!7$-(9.+.-!',!#.!f)149.!SR>!

J.! f)149.! SN! 74'-(9.! +)*'9-.-! 7)29$19.:@.-! 2$99'-8$,+)',('-! .! +)-(),(.-!

89'8.9.2)$,'-!+'!βBMWNQD!',!89'-',2).!+'#!8;8()+$!$>!",!'##.-!-'!$%-'9*.,!:)%9.-!8'34'j.-!

',(9'#.6.+.-A! (.,($!',(9'!'##.-!2$7$!2$,!.#14,$-!.19'1.+$-!+'!.8.9)',2).!.7$9:.>![$!-'!

84+$! +'('2(.9! #.! 89'-',2).! +'! ,),1C,! $(9$! ()8$! +'! '-(942(49.! $9+',.+.! ',! '-(.-!

89'8.9.2)$,'->!

βBMWNQD!T!$!

QUU!,7!

βBMWNQD!T!$!

VU!,7!
βBMWNQD!T!$!

QUU!,7!

βBMWNQD!T!$!

QU!,7!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:D#!

βBMWNQD!T!$!

VU!,7!

βBMWNQD!T!$!

MUU!,7!
H+<)8'!F$9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!$>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

βBMWNQD!q!G!

QUU!,7!!

βBMWNQD!q!G!

MUU!,7!
βBMWNQD!q!G!

QUU!,7!

βBMWNQD!q!G!

QU!,7!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:D$!

βBMWNQD!q!G!

QUU!,7!

βBMWNQD!q!G!

QUU!,7!
βBMWNQD!q!G!

!
VU!,7!

H+<)8'!FG9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!G>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

",!#.!f)149.!SV!-'!89'-',(.,!.#14,.-!7)29$19.:@.-!9'89'-',(.()*.-!+'!#.-!7'62#.-!+'!

βBMWNQD! 2$,!'#! ),5)%)+$9!G>! ^14.#!34'!',!'#! 2.-$!+'!$A! -'!.89'2).! #.!89'-',2).!+'! :)%9.-!

8'34'j.-! &4,($!2$,!'-(942(49.-!.7$9:.-A!8'9$! (.7%);,!-'!84+$!$%-'9*.9! #.!'<)-(',2).!+'!

5.2'-!:)%9)#.9'-!+'!(.7.j$!'#'*.+$!',!.#14,.-!89'8.9.2)$,'->!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DG!

βBMWNQD!q!I!

VUU!,7!

βBMWNQD!q!I!

MUU!,7!
βBMWNQD!q!I!

!
MUU!,7!

H+<)8'!FI9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!I>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

",!'#!2.-$!+'#!),5)%)+$9!I!8$+'7$-!*'9A!',!#.!f)149.!SOA!#.!'<)-(',2).!(.,($!+'!:)%9.-!

8'34'j.-!2$7$!+'!.1948.2)$,'-!+'!.-8'2($!.7$9:$>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DI!

βBMWNQD!q!F!

QUU!,7!

βBMWNQD!q!F!

QUU!,7!
βBMWNQD!q!F!

QUU!,7!

βBMWNQD!q!F!

QUU!,7!

H+<)8'!FF9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!F>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

",! #.! f)149.! SS! -'! 74'-(9.,! #$-! +$-! ()8$-! +'! '-(942(49.-! $%-'9*.+$-! ',! #.-!

89'8.9.2)$,'-!+'!F>!?$9!4,!#.+$!-'!84+)'9$,!$%-'9*.9!:)%9.-!8'34'j.-!.)-#.+.-!/A!8$9!$(9$A!

'-(942(49.-! .8.9',('7',('! .7$9:.-A! 2$7$! #.-! 34'! -'! 89'-',(.,! ',! #.-! +$-! C#()7.-!

)7I1','-! B'#! 4-$! +'!7I-! .47',($-! ,$! 8'97)()0! +'('97),.9! #.! '<)-(',2).! +'! :)%9.-! $! +'!

.#1C,!()8$!+'!$91.,)6.2)0,!',!'-($-!.19'1.+$-D>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DF!

βBMWNQD!q!"!

MUUU!,7!

βBMWNQD!q!"!

MUU!,7!
βBMWNQD!q!"!

!
QUU!,7!

H+<)8'!F"9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!">!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

J.-! 7)29$19.:@.-! $%(',)+.-! +'! βBMWNQD! &4,($! 2$,! "! -$,! 74/! -)7)#.9'-! .! #.-!

$%-'9*.+.-! ',! '#! 2.-$! +'! IA! 2$7$! -'! *'! 2$78.9.,+$! #.! f)149.! SF! 2$,! #.! f)149.! SO!

B.4,34'!,$!-'!74'-(9.,A!(.7%);,!-'!$%-'9*.9$,!.#14,$-!.19'1.+$-!.7$9:$-D>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:D"!

βBMWNQD!q!C!

QUU!,7!

βBMWNQD!q!C!

VU!,7!
βBMWNQD!q!C!

MUUU!,7!

βBMWNQD!q!C!

QUU!,7!

H+<)8'!FC9!X)29$19.:@.-!+'!βBMWNQD!7I-!'#!),5)%)+$9!C>!X4'-(9.-!4()#)6.+.-!',!#$-!',-./$-!%)$#01)2$-!B.8.9(.+$!
N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

"#! 8;8()+$! βBMWNQD! ',! 89'-',2).! +'#! ),5)%)+$9! C! 89'-',(0A! .+'7I-! +'! #.-! :)%9.-!

8'34'j.-! (@8)2.-! B'-! '-('! 2.-$! .8.9'2',! ('j)+.-! ',! '<2'-$A! +'%)+$! 89$%.%#'7',('! .! #.!

89'-',2).! +'! 7.('9).! $91I,)2.! .! -4! .#9'+'+$9DA! 4,! ()8$! +'! '-(942(49.! 34'! ,$! -'! 5.%@.!

$%-'9*.+$!89'*).7',('!',!,),14,.!89'8.9.2)0,!9'.#)6.+.!',!,4'-(9$!#.%$9.($9)$A!,)!+'!=β!

-$#$A! ,)! ',! 2$7%),.2)0,! 2$,! ),5)%)+$9>! ",! #.! f)149.! ST! -'! $%-'9*.! 4,.! '-(942(49.!

9'()24#.+.! 34'! 9'24'9+.! .! :)%9.-! ',(9'2946.+.-A! 8'9$! 2$,! #.! +):'9',2).! +'! 34'! 2.+.!

:)#.7',($!'-(I!('97),.+$!8$9!4,.!'-8'2)'!+'!%$#.!'-:;9)2.>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:DC!

=#14,$-! (9.%.&$-! +'-29)%',! #.! 89'-',2).! +'! '-(942(49.-! '-:;9)2.-A! -)7)#.9'-! .! #.-!

$%-'9*.+.-!',!#.!f)149.!STA!+49.,('!#.-!'(.8.-!),)2).#'-!+'#!89$2'-$!+'!.19'1.2)0,MVN>!"-('!

()8$!+'!'-(942(49.!8$+9@.!-'9A!8$9!(.,($A!4,!),+)2)$!+'!#.!),('9:'9',2).!+'#!),5)%)+$9!C!',!'#!

89$2'-$!+'!.19'1.2)0,!+'!=β>!

βBMWNQD!q!:E!

!
QUU!,7!

βBMWNQD!q!:E!

QUU!,7!
βBMWNQD!q!:E!

!
QUU!,7!

βBMWNQD!q!:E!

QUU!,7!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MVN!Y$#+-%49/A!P>!K>`!g)9(6A!K>`!Xe##'9A!K>!=>`!K4,+'9&)A!K>`!g)2b)A!?>`!='%)A!L>`!f9')A!?>!=,#3/(>'/,#7!%0,!DEEEA#

6@<A!QMSWQRM>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:#E!

βBMWNQD!q!:E!

VUU!,7!

βBMWNQD!q!:E!

!
QUU!,7!

H+<)8'! "E9! X)29$19.:@.-! +'! βBMWNQD! 7I-! '#! ),5)%)+$9! :E>! X4'-(9.-! 4()#)6.+.-! ',! #$-! ',-./$-! %)$#01)2$-!
B.8.9(.+$!N>M>RD>!d.&$!2.+.!:)149.!-'!),+)2.!#.!'-2.#.!.!#.!34'!2$99'-8$,+'!#.!%.99.>!

",! '#! 2.-$! +'#! ),5)%)+$9! :EA! '! )14.#! 34'! -42'+'! 2$,! DA! -'! $%-'9*.,! '-(942(49.-!

:)%9)#.9'-A!2$7$!-'!74'-(9.!',!#.!f)149.!FUA!.!8'-.9!+'!-4!.2()*)+.+!2$7$!),5)%)+$9!+'!#.!

($<)2)+.+!+'!=β!/!+'!5.%'9-'!+'-29)($!-4!2.8.2)+.+!8.9.!89'*',)9!#.!.19'1.2)0,!+'!=βMVV>!

",! '-('! 2.-$A! (.7%);,! -'! .89'2)0! #.! 89'-',2).! +'! ,47'9$-.-! '-(942(49.-! 2$7$! #.-!

7$-(9.+.-!',! #.-!+$-!89)7'9.-! )7I1','-!+'! #.!f)149.!FU!/!.! #.-!34'!-'!5.!+',$7),.+$!

{'-(942(49.! +'! 7$-.)2$|! ',! #.! 89'-',('! ('-)->! "-(.-! .-$2).2)$,'-! +'! 8;8()+$! -$,!

9'#.()*.7',('! :9'24',('-A! (.,($! ',!74'-(9.-! 2$,!=β! -$#$A! 2$7$! ',!7'62#.-A! /! ,$! -'! 5.!

8$+)+$!+'('97),.9!',!#.!89'-',('!('-)-!-)!-4!,.(49.#'6.!'-!:)%9)#.9!B2$7$!-41)'9'!'#!.8.9',('!

$9+',!34'!89'-',(.,D!$!.7$9:$!B.!8'-.9!+'!4()#)6.9!7.1,):)2.2)$,'-!'#'*.+.-!,$!'-!8$-)%#'!

$%-'9*.9! 4,.! '-(942(49.! ),('9,.! '-(9).+.A! ),+)2.()*.! +'! 4,.! ,.(49.#'6.! :)%9)#.9A! 34)6I-!

+'%)+$!.!-4!'#'*.+.!+',-)+.+D>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
MVV! E&'9,%'91A! J>! G>`! J)##)'5hhbA! P>`! P.##.a./A! H>! c>! ">`! [}-#4,+A! c>`! \.5,'A! K>`! E5/%'91A! c>`! E'9',)4-A! J>`!

[$9+-('+(A!P>!=,#7!%0,#E8)9,!:CCFA!TDTA!MQOUMWMQOUV>!



$!%&'()'*+,-!./!(01!234/5+(+-6+7+.08/1!

:#:!

βBMWNQD!q!::!

VU!,7!

βBMWNQD!q!::!

MUU!,7!
βBMWNQD!q!::!

MUU!,7!

βBMWNQD!q!::!

!
MUU!,7!

H+<)8'! ":9! X)29$19.:@.-! +'! βBMWNQD! 7I-! '#! ),5)%)+$9! ::>! X4'-(9.-! 4()#)6.+.-! ',! #$-! ',-./$-! %)$#01)2$-!
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