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CD%:%)3!E'FC%&G'3!*=-H>$=$1!$1!DIJ#-I=K!1!G1-#/>/LI=3!C#I;M!N/;=!$1!OIK0/=3!"P"Q4589!&/#.1!$1!D=R=2I-=3!S/2.HL=>3!

.-MT/#.1I2/U-=TRHKMV-.MH#>MR.W!
"!
%#K.I.H./!$1!G1-#/>/LI=!FHXTI-=!1!:I/>YLI-=3!C#I;M!N/;=!$1!OIK0/=3!Z;M!$=!E1R[0>I-=!\!'ZN3!"]P7485]!)1I2=K3!S/2.HL=>3!

-MKI>;1I2=UV-.MH#>MR.W!
A!
D%+'G'D4%(B4!,1#K/2K!=#$!S6/./#I-K!C#I.3!S=2^H1!G1-#/>YLI-/!$1!,=#!,10=K.I_#3!S`!&I2=T/#3!8Q93!"777Q!+/#/K.I=!\!,=#!

,10=K.I_#3!,R=I#3!1aH01.1U-I$1.1-M1KW!
B!
D1#.2/!$1!%#;1K.IL=bc/!%#.12$IK-IR>I#=2!'L=K!&/#Id!<DII'&@3!%#K.M!,HR12I/2!$1!DIJ#-I=K!$=!,=[$1!'L=K!&/#Id3!FHI#.=!$=!

e2=#a=3!"P"Q4588!D=R=2I-=3!S/2.HL=>3!TLM=>T1I$=UV-.MH#>MR.!
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NI.2I.1!K=>.K!=21!21LH>=2>?!HK1$!=K!V12.I>Id12K!=#$!V//$!

R21K12;=.I;1KM! 'f-1KKI;1! >1;1>K! 6=;1! 2=IK1$!

=g=21#1KK! V2/T! RH0>I-! 21LH>=.I/#! =L1#-I1K3! KI#-1!

#I.2I.1!-=#!6=;1!=#!=$;12K1!ITR=-.!/#!RH0>I-!61=>.6!

=#$! /#! 1-/>/LI-=>! K?K.1TKM! G6121V/213! I.! IK!

ITR/2.=#.! ./! $1;1>/R! K1#KI.I;1! =KK=?K! ./! T/#I./2!

.6IK!I/#!I#!V//$K.HVV!R2/$H-.K!=#$!g=.12KM!G6IK!g/2h!

R21K1#.K! =! #I.2I.1! 0I/K1#K/2! 0=K1$! /#! =! 6IL6>?!

K1>1-.I;1! #I.2I.1! 21$H-I#L! 1#d?T1! I#-/2R/2=.1$! /#!

-=20/#! I#h! 0=K1$! K-211#4R2I#.1$! 1>1-.2/$1KM! G61!

21KH>.I#L!$1;I-1!1#=0>1$!.61!^H=#.IVI-=.I/#!/V!#I.2I.1!

I#! $IVV121#.! K=TR>1K! <TI>h3! g=.12@! I#! =!

K.2=IL6.V/2g=2$! g=?! =#$! gI.6! KT=>>! 122/2! <8\9i@M!

G61! K1#KI.I;I.?! /V! .61! 0I/K1#K/2! ./g=2$K! #I.2I.1!

21$H-.I/#! H#$12! /R.ITId1$! -/#$I.I/#K! g=K!!!!!!!!!!!!
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!gI.6!=! >I#1=2!21KR/#K1!I#!.61!2=#L1!

7M]\A]7!j&M!

!

)*+,-&.$k! #I.2I.1K3! 0I/K1#K/23! K-211#4R2I#.1$!

1>1-.2/$1K3!$2I#hK!

!

"5!!*%'($,)#'*$%!

NI.2I.1K! /--H2! #=.H2=>>?! I#! K1;12=>! L211#! >1=V?!

;1L1.=0>1K!=#$!=21!gI$1>?!HK1$!I#!.61!V//$!I#$HK.2?!

=#$! V=2TI#L! R2=-.I-1KM! */2! I#K.=#-13! #I.2I.1!

R/.=KKIHT! /2! K/$IHT! K=>.K! <'"BQ3! '"57@! =21!

2/H.I#1>?! 1TR>/?1$! I#! .61! T=#HV=-.H2I#L! /V!

R2/-1KK1$!T1=.K3! VIK61K! =#$! K/T1! -611K1K3! =ITI#L!

=.!ITR2/;I#L!.61!/2L=#/>1R.I-!R2/R12.I1K!<-/>/2!=#$!

V>=;/2@3! R21;1#.I#L! 2=#-I$I.?! 0?! I#6I0I.I#L! >IRI$!

/fI$=.I/#!=#$!R2/.1-.I#L!V2/T!.61!L2/g.6!/V!-12.=I#!

R=.6/L1#I-! 0=-.12I=! >Ih1! @5#3%"&1&4$) +#%45&'4$!

l83"mM! G61! 21LH>=2! I#.=h1! /V! .61K1! V//$! R2/$H-.K!

=2/HK1$!RH0>I-!61=>.6!-/#-12#K! I#!.61!1=2>?!8Q]7nK3!

$H1! ./! .61! R/.1#.I=>! 2/>1! /V! #I.2I.1! I#! V/2TI#L!

L1#/./fI-)F4#I.2/K/! -/TR/H#$K! I#! .61!R21K1#-1!/V!

K1-/#$=2?! =TI#1KM! Z>.6/HL6! .61! 21>=.I/#K6IR!

01.g11#! .61! I#L1K.I/#! /V! #I.2I.1K! </2! .61I2!

R21-H2K/2K3! #I.2=.1K@! =#$! .61! 2IKh! /V! -=#-12! I#!

6HT=#K! g=K! #/.! H#1^HI;/-=>>?! R2/;1$! K/! V=23! .61!

KH2;1I>>=#-1!/V!#I.2I.1K!I#!V//$!R2/$H-.K!IK!-2I.I-=>!V/2!

-/#.2/>>I#L! 61=>.6! 2IKhK! l"3AmM! %#! 'H2/R13! .61!

T=fITHT!=H.6/2Id1$!>1;1>!/V!#I.2I.1K!=$$1$!./!T1=.!

=#$!/.612!KR1-IVI-! V//$K.HVVK! I#!g6I-6! .61?!T=?!01!

HK1$! <1MLM!T=fITHT!857!TLohL!/V! #I.2I.1K! I#!T1=.!

R2/$H-.K@! IK! 21LH>=.1$! 0?! "779o5"o'D! $I21-.I;1M!

Z#/.612! -=HK1! V/2! -/#-12#! -/T1K! V2/T! .61!

-/#.I#H/HK! >/=$I#L! /V! >=g#K! =#$! =L2I-H>.H2=>! VI1>$K!

gI.6! #I.2/L1#! -/#.=I#I#L! V12.I>Id12K3! g6I-6! IK!

21KR/#KI0>1!V/2!.61!-/#.=TI#=.I/#!/V!KH2V=-1!g=.12K!

=#$! L2/H#$g=.12! KHRR>I1K3! .61210?! I#-21=KI#L! .61!

2IKhK! /V! 6HT=#! 1fR/KH21! ./! 6IL6! >1;1>K! /V! #I.2I.1KM!

D/#K1^H1#.>?3! 'H2/R1=#! >1LIK>=.I/#! <QPoPAo'D@! K1.K!

.61! T=fITHT! =$TIKKI0>1! >1;1>K! /V! #I.2I.1K! I#!

$2I#hI#L! g=.12! =.! 7M8! RRTM! )--=KI/#=>>?3! I#-I$1#.K!

/V! T1.61T/L>/0I#1TI=! =21! 21R/2.1$! g/2>$gI$13!
T/K.>?! $H1! ./! .61! -/#KHTR.I/#! /V! g=.12! V2/T!

$/T1K.I-! g1>>K! .6=.! =21! #/.! KH0a1-.1$! ./! ^H=>I.?!

-/#.2/>!lBmM!

G61! 21>I=0>1! $1.12TI#=.I/#! /V! #I.2I.1K! I#! V//$K.HVVK!

=#$!g=.12K!IK!/V.1#!=!-6=>>1#L1M!Z#=>?.I-=>!0I=K!T=?!

01!I#.2/$H-1$!=.!.61!I#I.I=>!K.=L1K!/V!.61!R2/-1$H21!

<K=TR>I#L3!K./2=L13!1f.2=-.I/#@!=K!g1>>!=K!=.!.61!VI#=>!

^H=#.IVI-=.I/#! K.1R! l8mM! :1KI$1K3! .61! K.=#$=2$!

R2/./-/>K! V/2! #I.2I.1K! T1=KH21T1#.! 21^HI21!

K/R6IK.I-=.1$! 1^HIRT1#.K! <1MLM! KR1-.2/R6/./4
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T1.12K3!pSOD! K?K.1TK3!L=K! -62/T=./L2=R612K@! .6=.!

=21! /R12=.1$! 0?! g1>>4.2=I#1$! R12K/##1>! =.! -1#.2=>!

>=0/2=./2I1K3! =21! 1fR1#KI;1! =#$! .IT14-/#KHTI#LM!

NI.2I.1! IK! =! 6IL6>?! 21=-.I;1! KR1-I1K! =#$! I.K!

K.=0I>Id=.I/#! $H2I#L! K./2=L1! -/H>$! 01! 6=2$! ./!

=-6I1;1M! %$1=>>?3! .61! =#=>?KIK! K6/H>$! 01! R12V/2T1$!

#') 3&%-3! ITT1$I=.1>?! =V.12! K=TR>I#L3! .62/HL6! =!

KITR>1! =#$! -61=R! .1K.3! -=R=0>1! /V! R2/;I$I#L! V=K.!

21=$I#LK! l83539mM! ! %#! .6IK! 21L=2$3! /H2! L2/HR! T=$1!

T=a/2! R2/L21KK1K! 0?! -/HR>I#L! .61! K1>1-.I;1!

=TT/#I=! V/2TI#L! '&%"&%-) "-14.%03-! 1#d?T13! N2VZ3!

gI.6! 1>1-.2/-61TI-=>! .2=#K$H-12K! l]488mM! Z!

$IKR/K=0>1! 0I/K1#K/2! g=K! 21-1#.>?! ITR>1T1#.1$!

HKI#L! K-211#4R2I#.1$! 1>1-.2/$1K! T/$IVI1$! gI.6! =!

-=20/#! I#hoN2VZ! -/TR/KI.1! l8"mM! ,-211#4R2I#.I#L!

.1-6#/>/L?!6=K!011#!21=$I>?!HK1$!I#!.61!V=02I-=.I/#!

/V 1>1-.2/-61TI-=>! 0I/K1#K/2K! $H1! ./! .61! 1=K1! /V!

R2/$H-.I/#3! >/g! -/K.! =#$! $IKR/K=0>1! #=.H21! /V! .61!

1>1-.2/$1K!K.2IRK!l8AmM!p121I#!g1!.1K.1$!.61!T=#H=>!

R2I#.I#L! /V! .61! 1#d?T1o-=20/#! I#h! -/TR/KI.1! /#!

.6I-h4VI>T! K.2IR! 1>1-.2/$1K3! g6I-6! g121! V=02I-=.1$!

01V/216=#$!0?!R2I#.I#L!=!KITI>=2!-/#$H-.I;1!-=20/#!

R=K.1! /#! R>=K.I-! KHRR/2.K! <*ILM! 8@M! G61! #I.2I.1! .1K.K!

g121!KH--1KKVH>>?!=RR>I1$!/#!21=>!K=TR>1K3!>Ih1!TI>h3!

$2I#hI#L!g=.12M!

!

*ILM!8M!!,-211#4R2I#.1$!.621141>1-.2/$1!K?K.1T3!V2/T!D%+'G'DM!

<8@!g/2hI#L!1>1-.2/$1W!<"@!21V121#-1!1>1-.2/$1W!<A@!-/H#.124

1>1-.2/$1M!

!

65!!2.'1(*.0&!.%,!21'7$,&!

/01!2*'3*4%$!

qI.6! .61! 1f-1R.I/#! /V! =-1./#1! <R2/R=#/#1W! QQiW@3!

g6I-6! g=K! RH2-6=K1$! ./! S2/#=>=03! =>>! -61TI-=>K!

g121! /V! =#=>?.I-=>! L2=$13! V2/T! ,ILT=M! e>H-/K1!

/fI$=K1!<G?R1!%%!V2/T!E3G-"(&5543)'&(-"3!8]MA!C!TL
48
@!

=#$!-=.=>=K1! <V2/T!0/;I#1! >I;123!"45!hC!TL
r8
@!g121!

/0.=I#1$! =K! >?/R6I>Id1$! R/g$12K! =#$! HK1$! =K!

21-1I;1$!<,ILT=@M!G61!1#d?T1!N2VZ!<KR1-IVI-!=-.I;I.?3!

A77! C! TL
48
W! AM7! TL! TO

48
@! g=K! RH2IVI1$! V2/T! .61!

KH>R6=.1! 21$H-I#L! 0=-.12IHT! H-345;#/&+"&#)

1-345;4"&.0'3! ZGDD! "]]]B! l8BmM! ,/>H.I/#K! g121!

R21R=21$!gI.6!$1I/#Id1$!g=.12!<8P!&Ω . -T@!V2/T!=!

&I>>IR/21!&I>>IF!RH2IVI-=.I/#!K?K.1TM!!

!

/0/0!56*(%&-.*!7-.898('%8-4!

G61! K-211#4R2I#.1$! 1>1-.2/$1K! -/TR2IKI#L! =! K1.!

/V!=!ZLoZLD>!G3-41#I21V121#-13!=!-/H#.12!1>1-.2/$1!

=#$!=!g/2hI#L!1>1-.2/$1! <Φ!s!BMB!TT@3!0/.6!T=$1!

/V! L2=R6I.1! R=K.13! g121! R2/;I$1$! 0?! D%+'G'DM! G61!

>=..12! g121! T/$IVI1$! gI.6! .61! N2VZ! 1#d?T13!

R21;I/HK>?! KHKR1#$1$! I#! .61! K=T1! -=20/#!

-/#$H-.I;1!I#h!HK1$!V/2!.61!1>1-.2/$1K!R21R=2=.I/#3!

=K! 01>/g! $1K-2I01$M! G61! -=20/#! I#hK! g121! I#I.I=>>?!

$I>H.1$!gI.6!=-1./#1!I#!=!8k8!2=.I/!=#$!6/T/L1#Id1$!

.62/HL6! H>.2=K/#I-=.I/#W! .61! 21KH>.I#L! KHKR1#KI/#K!

g121! TIf1$! gI.6! N2VZ! I#! =! R2/R/2.I/#! /V! 8k"!

<I#ho1#d?T1@M! G61#3! =! 5!µO!$2/R!g=K!$1R/KI.1$!/#!

.61! KH2V=-1! /V! .61!g/2hI#L! 1>1-.2/$1K3!g6I-6!g121!

-H21$!V/2!"7!TI#M!=.!B7tDM!!

!

/0:0!56*(%&-(;*78('6!'$$'+$!

'>1-.2/-61TI-=>! T1=KH21T1#.K! g121! -=22I1$! /H.!

gI.6!=!R/.1#.I/K.=.!ZH./>=0!S,GZG!8"!<'-/4D61TI1@!

T/#I./21$! 0?! .61! -/#.2/>! =#$! $=.=! =-^HIKI.I/#!

K/V.g=21! eS',! BMQM! D?->I-! ;/>.=TT/L2=TK! <Du@!

g121!R>/..1$!=.!2//T!.1TR12=.H21!<""!±!"°D@3!HKI#L!

=! K-=#! 2=.1! /V! "7! TuoK3! I#! .61! R/.1#.I=>! gI#$/g!

l7M7W!47MPm!u!<;K!21V121#-1!K?K.1T@M!

:1-=HK1!.61!1>1-.2/-61TI-=>!21$H-.I/#!/V!T/>1-H>=2!

/f?L1#! <)"@! /--H2K! =.! =!#1L=.I;1!R/.1#.I=>! ->/K1! ./!

.61! /#1! 21^HI21$! ./! =-.I;=.1! .61!N2VZ! 1#d?T1! <.0M!!!!

47MB! u! /3! RK1H$/421V121#-1! ZLoZLD>@3! .6HK!

I#.12V12I#L! gI.6! .61! 1>1-.2/=#=>?.I-=>! =KK=?K3!

$IKK/>;1$!/f?L1#!g=K!21T/;1$!V2/T!1>1-.2/>?.1!=#$!

K=TR>1! K/>H.I/#K! R2I/2! ./! T1=KH21T1#.K! HKI#L! =#!

1#d?T=.I-! K-=;1#L12! K?K.1T! -/TR/K1$! /V! L>H-/K1!

/fI$=K1! <e)f@3! -=.=>=K1! <D=.@! =#$! L>H-/K1! I#! .61!

V/>>/gI#L! -/#-1#.2=.I/#Kk! 85! C! TO
48
3! "777! C! TO

48
!

=#$!57!T&3!21KR1-.I;1>?M!%#!.6IK!g=?3!g6I>1!L>H-/K1!

IK!-=.=>?.I-=>>?!/fI$Id1$!0?!e)f!I#./!L>H-/#I-!=-I$3!)"!

IK! 21$H-1$! I#./! p")"3! g6I-6! IK! VH2.612! $1R>1.1$! 0?!

.61! D=.! =-.I/#! l85m. ,/>H.I/#K! g121! K.I221$! V/2! 87!

TI#M3!./!=KKH21!KHVVI-I1#.!/f?L1#!-/#KHTR.I/#M 

G/!1;=>H=.1!.61!0I/K1#K/2K!21KR/#K1!./!.61!=#=>?.13!

.61!-1>>!g=K!KH--1KKI;1>?!KRIh1$!gI.6!K./-h!K/>H.I/#K!

/V! #I.2I.1W! =! Du! g=K! 21-/2$1$! =V.12! 1=-6! #I.2I.1!

=$$I.I/#M!D=.=>?.I-!-H221#.K!<∆%-=.@!g121!T1=KH21$!=.!

8!
"!

A!
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.61! I#;12KI/#!R/.1#.I=>! <47MP!u!;K!RK1H$/421V121#-1!

ZLoZLD>@W! =>>! ;=>H1K! g121! KH0.2=-.1$! V2/T! .61!!!!!

#/#4-=.=>?.I-! -H221#.! 21-/2$1$! I#! .61! =0K1#-1! /V!

#I.2I.1!<%-@M 

G61! #I.2I.1! 0I/K1#K/2K! g121! .1K.1$! I#! 21=>! K=TR>1K!

<TI>h3! TI#12=>! =#$! .=R! g=.12@M! '=-6! =KK=?! g=K!

21R>I-=.1$!.6211!.IT1KM!

!

85!!(1&)0'&!

:01!<8-*6*(%&-.*!=&*='&'%8-4!'4.!'4'6+%8('6!

=*&9-&7'4(*!

,-211#4R2I#.I#L!.1-6#/>/L?!6=K!011#!gI$1>?!HK1$!I#!

.61! T=KK! R2/$H-.I/#! /V! $IKR/K=0>1! =TR12/T1.2I-!

=#$o/2! ;/>.=TT1.2I-! 0I/K1#K/2KM! G6121V/213! g1!

.1K.1$! .61! T=#H=>! R2I#.I#L! /V! .61! 1#d?T1o-=20/#!

I#h! -/TR/KI.1! /#! .61! KH2V=-1! /V! ,S'M! Z--/2$I#L>?3!

TIf.H21K!/V!1#d?T1!I#!=-1./#1oI#h!KHKR1#KI/#!g121!

$1R/KI.1$! /#! .61! 1>1-.2/$1! KH2V=-1! =#$! -H21$! =.!!!!

B7!°D3!V/2!"7!TI#M!+1KRI.1!.61!-61TI-=>!=#$!.612T=>!

.21=.T1#.K3! .61! 21KH>.I#L! N2VZo-=20/#! I#ho,S'!

0I/K1#K/2K! $IKR>=?1$! =! L//$! 21KR/#K1! V/2! #I.2I.1!

21$H-.I/#! <*ILM!"@3!gI.6!K1#KI.I;I.?3! >I#1=2! 2=#L1!=#$!

$1.1-.I/#!>ITI.!<O)+@!/V!7M55!Z!&
48
!-T

4"
3!7M]4A]7!µ&!

=#$!8M"!µ&3!21KR1-.I;1>?M!

 

 

!

*ILM! "M! '>1-.2/-61TI-=>! 21KR/#K1! /V! N2VZo-=20/#! I#ho,S'!

I#-21=KI#L!-/#-1#.2=.I/#K!/V!#I.2I.1!<74AM9!T&@!I#!7M8!&!(D>!=#$!

57!T&!.2IK4pD>!0HVV12!Rp!]M9M!&/>1-H>=2!/f?L1#!g=K!K-=;1#L1$!
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