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9:'& ;&<&'=>& ?)( @AB?&	 1C DA?	&=+ '= >&=&= =)B? /)E*)F& >'&G&G ;&G&(1&G C=> =)B? >&=

;	C=>G0(1&= H	>=C=*G<0E'*&	 @CB?DA?	C=* C=(&	 @&	ABIG'B?('*C=* >&	 F&GH=>&	&=

*&<&'=>&?)CG?)J(G	&B?(J'B?&= @&G('<<C=*&= >'& K&	L)J(C=*GMH	D0JJ& C=> >'& K&	<N*&=GO+

P	(	)*GO C=> �'=)=1J)*& '= >&	 �H	< >&	 >HQQ&J(&= @CB?DA?	C=* RSH<<C=)J& :HQQ'IT

&	G'B?(J'B? 1C <)B?&= G'=>U+ GH G)*( &G V WW XFG)(1 Y >&	 ;&<&'=>&H	>=C=* @)>&=O

ZA	((&<F&	*.

:'& [C*&=><CG'IGB?CJ& ZA	((&<F&	*'GB?&G XJJ*0C R[/\T+ DA	 >'& >'&G )JG ]L&BIM&	F)=>

&F&=D)JJG *'J(+ I)< >'&G&	 ^DJ'B?( <'( >&	 _<G(&JJC=* )CD >'& SH<<C=)J& :HQQ'I 1C<

3,.3,.2323 =)B?.

:'& MH	J'&*&=>& @'J)=1 F&'=?)J(&( &'=& ;&*&=AF&	G(&JJC=* MH= K&	<N*&= C=> \B?CJ>&=.

K&	<N*&=G*&*&=G(0=>& LC	>&= MHJJG(0=>'* &	D)GG(. P	(	0*& C=> XCDL&=>C=*&= LC	>&=

&	D)GG(+ >'& >&< `)CG?)J(Ga)?	 &	*&F='GL'	IG)< C=> Q&	'H>&=*&	&B?( 1C*&H	>=&( G'=>.

XFGB?	&'FC=*&= L&	>&= )CG*&L'&G&=. �'=)=1?)CG?)J( C=> �'=)=1	&B?=C=* L&	>&=

)CG*&L'&G&=. b=?)J( >&	 �'=)=1	&B?=C=* G'=> )JJ& 1)?JC=*GL'	IG)<&= KH	*0=*& )CG >&<

P	*&F='G?)CG?)J( GHL'& )JJ& P'=O C=> XCG1)?JC=*&= DA	 b=M&G('('H=&= C=> )CG

�'=)=1'&	C=*GMH	*0=*&=.

K&	F)=>GMH	G'(1&=>&	

cF&	FA	*&	<&'G(&	

/'B?)&J d)=*
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:)G 9¯&C& IH<<C=)J& `)CG?)J(G	&B?(U ¯S`° L'	> '= >&	 ;&<&'=>&H	>=C=* R;&<cT+ '= >&	

;&<&'=>&?)CG?)J(GM&	H	>=C=* R;&<`KcT C=> '= >&	 ;&<&'=>&I)GG&=M&	H	>=C=*

R;&<SKcT *&	&*&J(. :'& @&G('<<C=*&= >&G ¯S`° G'=> MH= >&= SH<<C=&= GQ0(&G(&=G G&'(

>&< `)CG?)J(Ga)?	 2323 )=1CL&=>&=. :'& @'J)=1 LC	>& <'( &'=&	 ;J'&>&	C=* &=(GQ	&B?&=>

>&= KH	*)F&= >&G V ±2 ;&<`Kc >)	*&G(&JJ(. P	*0=1( L'	> >'& @'J)=1 >C	B? &'=&= X=?)=*

*&<0E V ±Y ;&<`Kc '= >&< '=GF&GH=>&	& >'& *&L0?J(&= X=G)(1O C=> @&L&	(C=*G<&(?H>&=

F&GB?	'&F&= L&	>&=. :&< X=?)=* G'=> &'=& K&	<N*&=GAF&	G'B?(+ &'=& �H	>&	C=*GAF&	G'B?(+

&'=& \B?CJ>&=AF&	G'B?(+ &'=& @&(&'J'*C=*GAF&	G'B?( C=> &'=& ²F&	G'B?( AF&	 >&= \()=> >&	

°ABIG(&JJC=*&=+ GHL'& &'=& ²F&	G'B?( AF&	 >'& )CG K&	QDJ'B?(C=*G&	<0B?('*C=*&=

MH	)CGG'B?(J'B? D0JJ'* L&	>&= >&= XCG1)?JC=*&= F&'1CDA*&=. ]C	 K&	&'=D)B?C=* C=>

P	J&'B?(&	C=* >&	 &	G(<)J'*&= P	D)GGC=* C=> @&L&	(C=* >&G K&	<N*&=G *'F( &G =)B? V ³2

;&<`Kc \H=>&		&*&JC=*&=. :'& a&L&'J'*&= @'J)=1QHG'('H=&= G'=> 1C< \('B?()*

L'	IJ'B?I&'(G*&(	&C C=> *	C=>G0(1J'B? &'=1&J= F&L&	(&( C=> &	D)GG( LH	>&=. :&	 d&'(D)>&= 1C	

@'J)=1'&	C=* '= @)>&=OZA	((&<F&	* LC	>& 1C*	C=>& *&J&*(.

´µª8¶6

:'& [/\ F&G'(1( I&'= C=F&L&*J'B?&G K&	<N*&=. :)G �'=)=1M&	<N*&=+ >'& \H=>&	QHG(&= C=>

K&	F'=>J'B?I&'(&= LC	>&= <'((&JG @CB?O H>&	 @&J&*'=M&=(C	 &	<'((&J(. �A	 >'& &	G(<)J'*&

P	D)GGC=* >&G F&L&*J'B?&= K&	<N*&=G <CGG(& >)G )F >&< ,.,.23,· F&GB?)DD(& b=M&=()	 '=

>)G X=J)*&M&	1&'B?='G )CD*&=H<<&= L&	>&=. PG LC	>&= G0<(J'B?& F&L&*J'B?&=

K&	<N*&=G*&*&=G(0=>& AF&	 &'=&	 Z&	(*	&=1& MH= ,.333 RH?=& /&?	L&	(G(&C&	T &	D)GG(.

:'& QJ)=<0E'*&= XFGB?	&'FC=*&= &	DHJ*&= *	C=>G0(1J'B? '= *J&'B?&= [)?	&GO ¸ /H=)(G	)(&=

AF&	 >'& :)C&	 >&	 MH	)CGG'B?(J'B?&= F&(	'&FG*&LN?=J'B?&= ¯C(1C=* >&G K&	<N*&=G*&*&=O

G()=>&G RJ'=&)	& XFGB?	&'FC=*T. @&L&*J'B?& K&	<N*&=G*&*&=G(0=>& >&G \)B?M&	<N*&=G+

>&	&= X=GB?)DDC=*GO H>&	 `&	G(&JJC=*GIHG(&= '< P'=1&JD)JJ ,.333 RH?=& /&?	L&	(G(&C&	T

='B?( AF&	GB?	&'(&= R*&	'=*L&	('*& K&	<N*&=G*&*&=G(0=>&T+ L&	>&= ='B?( &	D)GG( F1L.

C=<'((&JF)	 )JG H	>&=(J'B?&	 XCDL)=> F&?)=>&J(. @&L&*J'B?& K&	<N*&=G*&*&=G(0=>& C=>

'<<)(&	'&JJ& K&	<N*&=G*&*&=G(0=>& >&	&= X=GB?)DDC=* J0=*&	 )JG ³ [)?	& MH	 >&< \('B?()*

>&	 P	NDD=C=*GF'J)=1 1C	ABIJ'&*&=+ LC	>&= ='B?( &	D)GG( C=> G'=> GH<'( ='B?( '= >&	 @'J)=1

&=(?)J(&=. P	?)J(&=& ]CGB?AGG& LC	>&= )JG \H=>&	QHG(&= &	D)GG(.
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XCD >'& @'J>C=* MH= °ABIG(&JJC=*&= IH==(& M&	1'B?(&( L&	>&=. °&*&J<0E'* L'&>&	I&?	&=>&

P	(	0*& C=> XCDL&=>C=*&=+ >'& '= &(L) *J&'B?FJ&'F&=>&	 `N?& )=D)JJ&= LC	>&= ='B?(

)F*&*	&=1(. KH		0(& G'=> '= >&	 [/\ C=&	?&FJ'B? C=> LC	>&= ='B?( &	D)GG(.

¹6¨º¶8ª6¶© »¶ ¼ª ½¬¨¾»¿5®¬8¬5ª

§À8¬µ¾

\)B?M&	<N*&=

:)G \)B?M&	<N*&= F&G(&?( )CGGB?J'&EJ'B? )CG b=G(	C<&=(&= C=> @A	H(&B?='I+ >'& G&'( >&<

3,.3,.23,· )=*&GB?)DD( LC	>&=.

�H	>&	C=*&=

:'& �H	>&	C=*&= F&G(&?&= )CG D0JJ'*&= )F&	 =HB? ='B?( F&1)?J(&= _=(&		'B?(G*&FA?	&=.

d'ÁC'>& /'((&J

:'& J'ÁC'>&= /'((&J F&G(&?&= )CG >&< SH=(HIH		&=(*C(?)F&= >&	 F&'>&= `)CGF)=I&=.

Â¾®®¬µ¾

P'*&=I)Q'()J

:)G P'*&=I)Q'()J MH= ±W-.³-³+YW Ã &	*'F( G'B? )CG >&	 :'DD&	&=1 >&	 AF	'*&= XI('MO C=>

^)GG'MQHG'('H=&=. PG G&(1( G'B? 1CG)<<&= )CG Y³-.³W·+·Y Ã @)G'GI)Q'()J C=> 2,3.3,,+Ä·

P	*&F='G	ABIJ)*&= )CG ²F&	GB?AGG&= >&	 Z'	(GB?)D(Ga)?	& 2323 C=> 232,.

\H=>&	QHG(&=

\H=>&	QHG(&= G'=> ]CGB?AGG& 1C b=G(	C<&=(&=+ >'& G&'( >&< 3,.3,.23,· )=*&GB?)DD( LC	>&=.

K&	F'=>J'B?I&'(&=

:'& K&	F'=>J'B?I&'(&= F&G(&?&= )CG MH< �'=)=1)<( 1C< \('B?()* =HB? ='B?( )F*&FCB?(&=

dH?=O C=> S'	B?&=G(&C&	 DA	 :&1&<F&	 232,. :)=&F&= ?)( >'& [/\ I&'=&	J&'

K&	F'=>J'B?I&'(&=+ @A	*GB?)D(&= H>&	 S	&>'(&.

°&B?=C=*G)F*	&=1C=*

PG G'=> I&'=& °&B?=C=*G)F*	&=1C=*GQHG(&= MH	?)=>&=.

½¬¨¾»®¶««ª

\H<'( &	*'F( G'B? &'=& @'J)=1GC<<& MH= W±3.±-±+W· Ã.

¯'B?( F'J)=1'&	(& @&(&'J'*C=*

:'& [/\ 'G( <'( ±3 Å )< 9\(0>(&H	B?&G(&	 ZA	((&<F&	*'GB?&G XJJ*0C &.K '= d'ÁC'>)('H=U

F&(&'J'*(+ F&G'(1( a&>HB? =C	 2 MH= Y- \('<<	&B?(&=. PG 'G( F&GB?JHGG&=+ >&= Æ	0*&	M&	&'= >&G

\(0>(&H	B?&G(&	G 1C< Y,.,2.2323 )CD1CJNG&=. :&	 K&	&'= F&D'=>&( G'B? GH<'( '= d'ÁC'>)('H=

C=> L'	> P=>& >&	 d'ÁC'>)('H=GD	'G( *&JNGB?(. :)G \(0>(&H	B?&G(&	 F&G'(1( 1C< \('B?()*

)CGGB?J'&EJ'B? &'= SH=(HIH		&=(*C(?)F&= MH= ·.3Ä±.·, Ã.

¯'B?( F'J)=1'&	(&	 X=(&'J )= ^&=G'H=G	ABIG(&JJC=*&= F&' >&	 SK@Z

1C< \('B?()* Y,.,2.232, F&(	0*( >&	 X=(&'J )= >&	 °ABIG(&JJC=* F&'< SK@Z ··Y.-W2 Ã.
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�H	>&	C=*GAF&	G'B?( =)B? V ±± XFG. , ;&<`Kc

]C< Y,.,2.232, ?)( >'& [/\ �H	>&	C=*&= AF&	 WÄ+33 Ã )CG =HB? ='B?( F&1)?J(&=

_=(&		'B?(G&=(*&J(&=.

X=J)*&=AF&	G'B?( RK&	<N*&=GAF&	G'B?(T =)B? V ±± XFG. , ;&<`Kc

X=GB?)DDC=*GIHG(&= SC<CJ'&	(&

XFGB?	&'FC=*&=

°&G(FCB?L&	(& )<

Y,.,2.232,

Æ&B?='GB?& X=J)*&= ,±.·3·+·3 OW.³--+±± W.W,±+-±

@&(	'&FGO C=>

;&GB?0D(G)CGG()((C=*

,WY,3±+W, OYY.,,2+33 ,³,.Y2Y+,Ä

\H=>&	QHG(&= ,·Y.±·±+ÄW O-.ÄW3+33 O,Y·.±W³+2,

@&(&'J'*C=*GAF&	G'B?(

:'& [/\ 'G( <'( ±3 Å )< \(0>(&H	B?&G(&	 ZA	((&<F&	*'GB?&G XJJ*0C &.K. '= d'ÁC'>)('H=

F&(&'J'*(+ F&G'(1( a&>HB? =C	 2 MH= Y- \('<<	&B?(&=. :)G \(0>(&H	B?&G(&	 F&G'(1( 1C< \('B?()*

)CGGB?J'&EJ'B? &'= SH=(HIH		&=(*C(?)F&= MH= ·.3Ä±.·, Ã. PG *'F( I&'=& L&'(&	&=

@&(&'J'*C=*&=.

°ABIG(&JJC=*&= =)B? V ·, XFG. , C. 2 ;&<`Kc

PG LC	>&= I&'=& °ABIG(&JJC=*&= *&F'J>&(. PG L)	&= I&'=& `)CG?)J(G	&G(& MH	?)=>&=.

\B?CJ>&=AF&	G'B?( =)B? V ±± XFG. 2 ;&<`Kc

PG L)	&= I&'=& L&'(&	&= \B?CJ>&= MH	?)=>&=.

K&	QDJ'B?(C=*G&	<0B?('*C=*&= =)B? V ±Y XFG. 2 ¯	. W ;&<`Kc

PG L)	&= I&'=& K&	QDJ'B?(C=*G&	<0B?('*C=*&= MH	?)=>&=.
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d)=*+ /'B?)&J @&	=?)	>+ /)(?')G `&=J&+ `)=GO[N	*

@JA<&J+ PJI& S	)((&=<)B?&	+ :'&(&	

Ü8µÔ 4ª6Ê¾¼®µ56®¬8»ª¼ª6 @CB?=&	+ @	C=H d)=*+ /'B?)&J

`&=J&+ `)=GO[N	* :&(1&J+ b=>	'> /)*&=	&C(&	+ °)'=&	

�CB?G+ Ý?	'G() /HJJ+ ÝJ&<&=G

`&=J&+ `)=GO[N	* \)C(&	+ °HJ)=>

S	)((&=<)B?&	+ :'&(&	 \'&M&	G+ `)	)J>

d)=*+ /'B?)&J ]'&*J&	+ :H	'G

dH	'(1+ X=>	&)G

/)*&=	&C(&	+ °)'=&	

/)=1+ ^&(&	

/HJJ+ ÝJ&<&=G

°'JJ'=*+ \(&D)=

\)C(&	+ °HJ)=>

\B?)>+ :	. `&	<)==

\B?)CL&BI&	+ Æ'J<)=

\B?<'>(+ dC'G)

\'&M&	G+ `)	)J>

KHB?&1&	+ X=>	&)G

]'&*J&	+ :H	'G

ÜÈÉ¶¨¨ª¬8ª6

Z)*=&	+ :	. Q?'J. `)=G /.X.

Ü8µÔ ÜÈÉ¶¨¨ª¬8ª6

]'=G&	+ ÆHF')G

Þª¬8ª6 4ª67¾¨8¶©

\('(1&=F&	*&	+ ;&	HJD

Z)=*&=+ ,-.3Y.2322

)CD*&G(&JJ(ß

/'B?)&J d)=* ;&	HJD \('(1&=F&	*&	

K&	F)=>GMH	G'(1&=>&	 d&'(&	 K&	L)J(C=*
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