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v@<IIKHw	 >HI	 vGSK=Jw	 I<?F=<E<H>J<GHV	 <H	 O>=J<FAB>=V	 GH	 J@K	 u>?<?	 GL	 DKHIK=	 tDKHIK=	 I<?F=<E<H>J<GHxV	
r@<F@	 F>A?K?	 D<=B?	 >HI	 uGQ?	 JG	 =KO=GIAFK	 DKHIK=+>OO=GO=<>JK	 tI<F@GJGEGA?x	 O>JJK=H?	 GL	 uK@>S<G=V	
?JK=KGJQO<HD	>HI	LG=E<HD	>	B<E<JKI	=>HDK	GL	RHGrBKIDKV	?R<BB?	>HI	>u<B<J<K?�	
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-H	 J@K	 ?JAIQ	 rK	 O>Q	 >JJKHJ<GH	 JG	 vO>=JHK=?@<O	 OKI>DGDQw	 >HI	 DKHIK=	 vE>J=<pw	 GL	 @AE>H<?J<F	
OKI>DGD<F>B	@K=<J>DKV	 <HJKD=>J<GH	GL	FGEOKJKHJV	OK=?GH>B	G=<KHJKI	>HI	DKHIK=	>OO=G>F@K?	r@<F@	@KBO	
<HJG	 LG=E>J<GH	 GL	 DKHIK=	 FABJA=K	 >HI	 J@K	 KD>B<J>=<>H	 GAJBGGR	 GL	 F@<BI=KH	 tDKHIK=	 FGEOKJKHFKV	
?KH?<J<S<JQ	 >HI	 JGBK=>HFKx	 >?	 <EOG=J>HJ	 L>FJG=?	 GL	 OK=?GH>B	 >HI	 O=GLK??<GH>B	 ?KBL+=K>B<�>J<GH	 GL	 uGJ@	
?KpK?V	 IKEGF=>J<F	rG=BI+S<Kr	 >HI	 F<S<B<>H	 D<=B?q	 >HI	uGQ?q	 B<LK+=K>B<�>J<GH	 <H	 J@K	 ?O@K=K	 GL	 H>J<GH>B	
uK<HD	{XV	O�	"&|�	

-H	J@<?	F>?KV	DKHIK=	JK>F@K=q?	RHGrBKIDK	?@GABI	<HFBAIK	J@K	LGBBGr<HD	<IK>?�	u<OGB>=	FGH?J=AFJ	GL	
DKHIK=	tOGB>=<�>J<GH	GL	E>?FAB<H<JQ+LKE<H<H<JQ	>?	>	=<DG=GA?	IKL<H<J<GH	GL	?KpA>B	=GBK?	<H	J@K	O>J=<>=F@>B	
FABJA=Kxz	 >HI=GFKHJ=<?E	 >?	 >	 J=>I<J<GH	 GL	 ?AuG=I<H>J<GH	 GL	 J@K	 LKE>BK	 >HI	 IGE<H>J<GH	 GL	 J@K	 E>BKz	
KD>B<J>=<>H	 tO>=JHK=x	 DKHIK=	 FGH?J=AFJz	 ?Kp<?E	 >?	 >	 u<>?KI	 >HI	 ?JK=KGJQOKI	 >JJ<JAIKz	 vGOKHw	
I<?F=<E<H>J<GH	 >?	 >	 O=>FJ<FK	 GL	 I<LLK=KHJ	 KIAF>J<GH>B	 O=GD=>E?	 LG=	 uGQ?	 >HI	 D<=B?z	 v@<IIKHw	
I<?F=<E<H>J<GH	 >?	 >	 EGIKB	 GL	 J@K	 LG=E>J<GH	 GL	 DKHIK=	 ?JK=KGJQOK?	 <H	 J@K	 FGHJKHJ	 GL	 KIAF>J<GH>B	
E>JK=<>B?z	?JK=KGJQO<F>B	GO<H<GH?	>uGAJ	DKHIK=	>EGHD	JK>F@K=?	{XV	O�	"X|�	

�<J@<H	 J@K	DKHIK=	>OO=G>F@	 t2�	PQR@G=V	N�	3GSG=AHV	6�	Y@KB<u>V	N�	8G=GH<H>V	6�	U<R<HK�@I<V	
P�	U=>SKJ?V	6�	5AJ?KHRGV	N�	T>=J?KH<ARV	0�	M>SBA?@F@KHRGV	6�MKJ=KHRGV	6�	N?GRA=V	5�	/>J?KHRG	>HI	
GJ@K=?x	 J@K	 IKJK=E<H<HD	 FGHI<J<GH?	 LG=	 J@K	 ?GF<>B<�>J<GH	 GL	 F@<BI=KH	 >=K	 FGEOB<>HFK	 r<J@	 EGIK=H	
?J>HI>=I?	GL	DKHIK=	K}A>B<JQ	LG=	uGJ@	DKHIK=?	tK}A>B<JQ	GL	>FFK??V	K}A>B<JQ	<H	>JJ<JAIK	>HI	KS>BA>J<GH	GL	
OK=?GH>B	>F@<KSKEKHJ?xV	F=K>J<HD	K}A>B	FGHI<J<GH?	>HI	GOOG=JAH<J<K?	LG=	LABB	IKSKBGOEKHJ	GL	D<=B?	>HI	
uGQ?	r<J@GAJ	DKHIK=	?JK=KGJQOK?	>HI	O=K�AI<FK�	-H	J@<?	F>?KV	 J@K	F@<BIq?	OK=?GH>B<JQ	>HI	<HI<S<IA>B<JQ	
>=K	>	O=<G=<JQ	<H	IKSKBGOEKHJ	>HI	AOu=<HD<HD	>HI	>=K	>uGSK	J@K	J=>I<J<GH>B	DKHIK=	L=>EKrG=R�		

.K?K>=F@K=?	 IG	 HGJ	 IKHQ	 J@K	 u<GBGD<F>B	 I<LLK=KHFK?	 uKJrKKH	 J@K	 DKHIK=?V	 uAJ	 uKB<KSK	 J@>J	
O?QF@GBGD<F>B	>HI	uK@>S<G=>B	I<LLK=KHFK?	>=K	B>=DKBQ	IAK	JG	?GF<>BBQ	<EOG?KI	?JK=KGJQOK?	GL	>IABJ?�	-H	
J@K	 I<FJ<GH>=Q	 GL	 DKHIK=	 JK=E?	 vDKHIK=	 ?JK=KGJQOK?w	 t~=KKR	 ������	 +	 ?GB<IV	 ����	 Z	 <EO=<HJx	 Z	
?<EOB<L<KIV	?J>HI>=I<�KIV	?J>uBKV	KEGJ<GH>BBQ	=<F@V	S>BAK+IKL<HKI	OGB>=	<H	J@K	?<DH	GL	KS>BA>J<GHV	L<pKI	
<E>DK?	GL	EKH	>HI	rGEKHV	r@<F@	IKJK=E<HK	>	FK=J><H	>JJ<JAIK	JG	DKHIK=	{%V	O�	)*|�	

.K?K>=F@K=?	 I<?J<HDA<?@	 LGA=	 D=GAO?	 GL	 DKHIK=	 ?JK=KGJQOK?�	 %x	 E>?FAB<H<JQ+LKE<H<H<JQ	 >?	
F@>=>FJK=<?J<F?	GL	E>BK	>HI	 LKE>BK	OK=?GH>B<JQ	 J=><J?z	"x	I<?J=<uAJ<GH	GL	 ?O@K=K?	GL	>FJ<S<JQV	rG=R	>HI	
I<=KFJ<GH?	GL	?GF<>B<�>J<GH	GL	DKHIK=?z	)x	?GF<>B	=GBK?	GL	J@K	DKHIK=?	<H	J@K	O=<S>JK	>HI	L>E<BQ	?O@K=K?z	
:x	?GF<>B	=GBK?	GL	DKHIK=?	<H	J@K	OAuB<F	?O@K=K�	

N@K	 =K?ABJ?	 GL	 >	 HAEuK=	 GL	 EGIK=H	 ?JAI<K?	 @>SK	 ?@GrH	 J@>J	 J=>I<J<GH>B	 DKHIK=	 =KB>J<GH?V	
I<LLK=KHJ<>J<GH	GL	>JJ<JAIK?	>HI	=K}A<=KEKHJ?	LG=	D<=B?	>HI	uGQ?	uQ	JK>F@K=?V	I<S<?<GH	GL	O=GLK??<GH?	>HI	
?O@K=K?	 GL	 >FJ<S<JQ	 <HJG	 vLKE>BKw	 >HI	 vE>BKw	 >=K	 AH�A?J<L<KI	 IAK	 JG	 J@K<=	 GHK+?<IKI	 <HLBAKHFK	 GH	
OK=?GH>B	IKSKBGOEKHJ�	

���� �������� ��� ���� �����	 r>?	 JG	 Kp>E<HK	 KEO<=<F>BBQ	 J@K	 FGHJKHJ	 >HI	 <HF<IKHFK	 GL	 DKHIK=	
u<>?K?	>HI	?JK=KGJQOK?	>EGHD	?KFGHI>=Q	?F@GGB	JK>F@K=?	GL	uGJ@	DKHIK=?	>?	>	I<?F=<E<H>J<HD	L>FJG=	<H	
J@K	?F@GGB	KHS<=GHEKHJ�	

N@K	?>EOBK	FGH?<?JKI	GL	))#	JK>F@K=	r@G	?JAI<KI	>J	J@K	NK=HGO<B	.KD<GH>B	7GEEAH>B	-H?J<JAJK	
GL	MG?JD=>IA>JK	WIAF>J<GH	t"#,	GL	J@KE	rK=K	rGEKH	>HI	X,	rK=K	EKHx�	N@K	A?KI	}AK?J<GHH><=K?	>HI	
?KE<+?J=AFJA=KI	<HJK=S<Kr?	<HFBAIKI	J@K	IKSKBGOKI	uQ	A?	F=<JK=<>	GL	DKHIK=	u>B>HFK	O=K?K=S>J<GH	<H	J@K	
KIAF>J<GH>B	O=GFK??	tN�	3GSG=AHV	6�	U<R<HK�@I<xV	K>F@	GL	J@K?K	F=<JK=<>	@>I	<J?	GrH	?KE>HJ<F	BG>I	{%V	
O�	::Z:,|�	N@K	GuJ><HKI	I>J>	rK=K	O=GFK??KI	>HI	<HJK=O=KJKI	}A>HJ<J>J<SKBQ	>HI	}A>B<J>J<SKBQ�	1H>BQ?<?	
GL	 J@K	 FG==KB>J<GH	 ?J=AFJA=K	 GL	 J@K	 }AK?J<GHH><=KV	 J>R<HD	 <HJG	 >FFGAHJ	 J@K	 MK>=?GH	 >??GF<>J<GH	
FGKLL<F<KHJ?V	=KSK>BKI	?<DH<L<F>HJ	B<HR?	tJ>uBK	%x�		

N@K	?JAIQ	=K?ABJ?	?@Gr	J@>J	EG?J	 JK>F@K=?	>=K	?<DH<L<F>HJBQ	 <HLBAKHFKI	uQ	 J=>I<J<GH>B	S<Kr?	GH	
J@K	=KB>J<GH?@<O	uKJrKKH	DKHIK=?�	1FFG=I<HD	JG	GA=	I>J>V	9"�	GL	J@K	JK>F@K=?	J@<HR	J@>J	<J	<?	<EOG=J>HJ	
LG=	 uGQ?	 JG	 ?J>HI	 GAJ	 >EGHD	 J@K<=	 OKK=?	 t�"�:V,*z	 O�#V#,xV	 *9�	 GL	 J@K	 JK>F@K=?	 >I@K=K	 JG	 J@K	
?JK=KGJQO<F>B	GO<H<GH	GH	D<=B?q	D=K>JK=	KEGJ<GH>B	?KH?<J<S<JQ	t�"	�	"%V"Xz	O�	#V#,x�	*"�	GL	J@K	JK>F@K=?	
uKB<KSK	 J@>J	 D<=B?	 >HI	 uGQ?	 Kp@<u<J	 >BEG?J	 J@K	 ?>EK	 JK==<JG=<>B<?E	 t�"�%,V,%z	 O�#V#,xV	 9*�	 GL	 J@K	
JK>F@K=?	IG	HGJ	?@>=K	J@K	?JK=KGJQOK	J@>J	uGQ?	H>S<D>JK	J@K	JK==><H	uKJJK=	FGEO>=KI	JG	D<=B?	t�"�&V")z	
O�#V#,x�	9:�	GL	J@K	JK>F@K=?	uKB<KSK	J@>J	uGQ?	>=K	EG=K	>DD=K??<SK	J@>H	D<=B?	t�"�9V"%z	O�#V#,xV	>HI	
D<=B?	>=K	EG=K	>LLKFJ<GH>JK	>HI	JGBK=>HJ	J@>H	uGQ?	t*)�x	t�"�%*V))z	O�#V#,x�	N@K	JK>F@K=?	t*%�	GL	J@K	
=K?OGHIKHJ?x	@>SK	?JK=KGJQOKI	S<Kr?	J@>J	uGQ?	?@Gr	D=K>JK=	<HSKHJ<SKHK??	<H	J@K	?Au�KFJ+<H?J=AEKHJ>B	
?O@K=K	t�"	�%:V%:z	O�#V#,x	>HI	D<=B?	E>H<LK?J	EG=K	GLJKH	LK>=	>HI	>Hp<KJQ	t*9�	GL	J@KEx	t�"�"#V,%z	O	
�#V#,x�	
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0G�	 ~KHIK=	?JK=KGJQOK?	
�GEKH	

�"	
TKH	
�"	

NGJ>B	
�"	

%�	
8G	QGA	?@>=K	J@K	S<Kr	J@>J	<J	<?	uKJJK=	LG=	JK>F@K=?	JG	@>SK	
E>?FAB<HK	=>J@K=	J@>H	>HI=GDKH<F	}A>B<J<K?�	

#V#*	 "V",	 %V:)	

"�	
8G	 QGA	 >D=KK	 r<J@	 J@K	 ?J>JKEKHJ	 J@>JV	 uK?<IK?	 GL	 J@K	
O=GLK??<GH?	 @>=ELAB	 JG	 rGEKH�?	 =KO=GIAFJ<SK	 @K>BJ@V	 J@K	
=K?J	GL	J@K	O=GLK??<GH?	>=K	vE>BKw	G=	vLKE>BKw�		

%#V9*	 :V##	 #V#,	

)�	
1=K	QGA	EG=K	B<RKBQ	JG	KpFA?K	uGQ?q	>FJ?	GL	=AIKHK??	>HI	
>DD=K??<GH	J@>H	J@G?K	GL	D<=B?�	

%V%&	 %V%:	 #V:#	

:�	
8G	 QGA	 ?@>=K	 J@K	 S<Kr	 J@>J	 D<=B?	 >=K	 EG=K	 F>O>uBK	 <H	
@AE>H<J<K?	>HI	uGQ?	>=K	EG=K	F>O>uBK	<H	H>JA=>B	?F<KHFK?�	

*V:%	 %V##	 #V"#	

,�	

1=K	QGA	>	?AOOG=JK=	GL	J@K	S<Kr	J@>J	D<=B?	?@GABI	L<=?J	>HI	
LG=KEG?J	 uK	 O=KO>=KI	 LG=	 J@K	 =GBK	 GL	 >	 EGJ@K=	 >HI	
@GA?Kr<LKV	 >HI	 uGQ?	 LG=	 O=GLK??<GH>B	 F>=KK=	 JG	 O=GS<IK	
L<H>HF<>B	?AOOG=J	LG=	J@K<=	L>E<B<K?�		

)"V9*	 #V",	 XV9&	

9�	
8G	 QGA	 >D=KK	r<J@	 J@K	 <IK>	 J@>J	 LG=	 ?AFFK??LAB	 BK>=H<HDV	
uGQ?	 GLJKH	 B>FR	 I<B<DKHFKV	 O>J<KHFKV	 >HI	 D<=B?	 GLJKH	 B>FR	
>u<B<J<K?�	

%VX,	 #V",	 %V"#	

*�	
8G	QGA	 ?@>=K	 J@K	S<Kr	 J@>J	EKH	>=K	uKJJK=	 BK>IK=?V	 JK>E	
F>OJ><H?V	@K>I?	GL	uA?<HK??K?V	KJF�	J@>H	rGEKH�	

%VX,	 :V##	 ,VX#	

X�	
8G	QGA	?AOOG=J	J@K	IKSKBGOEKHJ	GL	uGQ?q	E>?FAB<H<JQ	>HI	
D<=B?q	LKE<H<H<JQ	EG=K	J@>H	>HI=GDKH<F	}A>B<J<K?	=KD>=IBK??	
GL	OAO<B?q	DKHIK=�	

"%V:%	 #V#*	 *V%*	

&�	

8G	 QGA	 ?@>=K	 J@K	 S<Kr	 J@>J	 F@<BI=KHq?	 OGJKHJ<>B?	 >HI	
BK>=H<HD	 >F@<KSKEKHJ?V	 J@K<=	 L>SGA=<JK	 >FJ<S<J<K?V	 F>=KK=	
DA<I>HFKV	>HI	FABJA=>B	IKSKBGOEKHJ	<?	B>=DKBQ	IKJK=E<HKI	
uQ	J@K<=	DKHIK=�		

%V%&	 "V",	 #V99	

%#�	
8GK?	>	F@<BIq?	DKHIK=	IKJK=E<HK	@Gr	JG	>II=K??	@<Es@K=V	
r@>J	JG	?>QV	r@>J	JG	>IS<FKV	>HI	?G	GH�	

)"V9*	 9V",	 #V9:	

1uGAJ	*X�	GL	 J@K	 JK>F@K=?	uKB<KSK	 J@>J	D<=B?	IG	HGJ	 B<RK	 FGEOKJ<J<GH?	 <H	 ?J=KHDJ@	 >HI	>D<B<JQV	
O@Q?<F>B	KpK=F<?K?	t�"�",V9)z	O�#V#,x�	6HBQ	9"�	GL	J@KE	>D=KK	J@>J	 <J	<?	EG=K	<EOG=J>HJ	LG=	uGQ?	JG	
?J=KHDJ@KH	 J@KE?KBSK?V	>F@<KSK	>AJ@G=<JQV	 JG	uK	 =KE>=R>uBK	uKF>A?K	GL	 ?GEKJ@<HD	 t�"�:V%,z	O�#V#,x�	
9:�	GL	 J@K	 JK>F@K=?	 IG	 HGJ	 ?AOOG=J	 J@K	 <IK>	 J@>J	 uGQ?	 >=K	EG=K	 <HFB<HKI	 JG	 F=K>J<S<JQ	 >HI	 D<=B?	 >=K	
<HFB<HKI	JG	EGHGJGHGA?	rG=RV	r@<F@	<HI<F>JK?	J@K	<HI<S<IA>B	H>JA=K	GL	rG=R	GL	uGJ@	DKHIK=?	t�"�,V*)z	
O�#V#,x�	1?	LG=	JK>F@K=?q	S<Kr?	GH	uGQ?q	>HI	D<=B?q	BK>IK=?@<O	>HI	>F>IKE<F	EGJ<SK?V	?AF@	I<LLK=KHFK?	
>=K	HGJ	?J>J<?J<F>BBQ	?<DH<L<F>HJ�	

N@K	>H>BQ?KI	IKOKHIKHFK	GL	JK>F@K=?q	DKHIK=	OK=FKOJ<GH?	GH	J@K<=	rG=R<HD	KpOK=<KHFK	>HI	>DK	
?@Gr?	 J@>J	 JK>F@K=?	 GL	 )#	QK>=?	 tr<J@	 AO	 JG	 X	 QK>=?	 GL	 KpOK=<KHFKx	 >H?rK=KI	 J@K	 }AK?J<GH	 %9	EG=K	
?JK=KGJQO<F>BBQ	tT>HH+�@<JHKQ	FGKLL<F<KHJ	4�%X,V,z	O�#V#)x	>HI	J@K	}AK?J<GH?	%X	t4�%9*V,z	O	�#V#%x	
>HI	"#	 t4�"9*V,z	O�#V#:x	EG=K	HKD>J<SKBQ�	N@K	}AK?J<GH	%9	>?R?	GH	D<=B?q	 LK>=LABHK??	 >HI	>Hp<KJQV	
r@<F@	>D><H	FGHL<=E?	J@K	JK>F@K=?q	r<IKBQ+>FFKOJKI	S<Kr?	GH	J@K	LKE>BK	DKHIK=�	0KD>J<SK	>H?rK=?	JG	
J@K	}AK?J<GH?	%X	>HI	"#	<HI<F>JK	J@>J	KpOK=<KHFKI	JK>F@K=?	JKHI	JG	=K�KFJ	DKHIK=	?JK=KGJQOK?�	D<=B?	>HI	
uGQ?	>=K	r<BB<HD	JG	FGEOKJK	<H	?J=KHDJ@	G=	>D<B<JQ	>HI	<HFB<HK	JG	F=K>J<S<JQ	JG	J@K	?>EK	IKD=KK�	

8<LLK=KHFK?	 <H	DKHIK=	OK=FKOJ<GH?	GL	 JK>F@K=?+rGEKH	>HI	JK>F@K=?+EKH	rK=K	 <IKHJ<L<KI�	N@A?V	
J@K	 E>�G=<JQ	 GL	 JK>F@K=?+rGEKH	 tX&�x	 >I@K=K	 JG	 J@K	 J=>I<J<GH>B	 I<S<?<GH	 GL	 J@K	 DKHIK=	 ?O@K=K?	 t>	
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L>E<BQ	 <?	 LG=	rGEKH	 >HI	 ?GF<KJQ	 <?	 LG=	EKH	 t�"�)"V9*z	 O�#V#,xV	 J@K	 u<OGB>=	E>?FAB<H<JQ+LKE<H<H<JQ	
FGH?J=AFJ	 t�"�"%V:%z	 O�#V#,xV	 >HI	 I<LLK=KHJ	 OKI>DGD<F>B	 <HJK=>FJ<GH?	 r<J@	 D<=B?	 >HI	 uGQ?	 t�"�)"V9*z	
O�#V#,x�	 3GrKSK=V	 AHB<RK	 rGEKHV	 JK>F@K=?+EKH	 t*,�x	 FGH?<IK=	 BK>IK=?@<O	 >?	 >	 OA=KBQ	 E>?FAB<HK	
>LL><=	 t�"�%%V9"z	 O�#V#,xV	 r@<F@	 <?	 >	 FGHL<=E>J<GH	 GL	 J@K<=	 r<IK?O=K>I	 ?GF<>B	 ?JK=KGJQOK	 GL	 EKHq?	
IGE<H>HJ	=GBK	>HI	rGEKHq?	?AuG=I<H>JK	GHK�		

N@K	JK>F@K=?	GL	uGJ@	?KpK?	IKHQ	J@K	I<F@GJGEGA?	I<S<?<GH	GL	O=GLK??<GH?	t�"�:V##z	O�#V#,x�	-H	
O>=J<FAB>=V	 J@K	JK>F@K=?	O=KLK==<HD	E>?FAB<HK	OK=?GH>B	 J=><J?	>=K	EG=K	G=<KHJKI	JGr>=I?	J@K	J=>I<J<GH>B	
>OO=G>F@	<H	KIAF>J<GH>B	rG=RV	J@>J	<?V	J@KQ	>=K	G=<KHJKI	JG	J@K	IKSKBGOEKHJ	GL	OGB>=	}A>B<J<K?	>J	uGQ?	
>HI	D<=B?	 t=�#V)%z	O�#V###%xz	 JG	O=KO>=K	 J@K	uGJ@	DKHIK=	 LG=	 ?JK=KGJQOKI	>FJ<S<J<K?	 t=�#V%Xz	O�#V#)xV	
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