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W�h QS@D=�ZbU Qih�Js=�\O²��ZLBPA	KLKbh	jRQS@D= a G	USUS= a Q JPU�=�\]=�B QSARQSZLGHB_G	`�A	B6\]F =?Ug\ Q]G$��TP=?U�Zb=�\�US=���TPZbUS=�\ BPG	Q GHBPKbheQS@P= W6ZLBPOPZmBDCH\
`,G	U�fRARU�ZLARW6KL=�\ Q]GEWs=8OPZL\]J6KmA�h	=�O j�W6TDQ�A	Km\]G_QS@D=8U�ZLCH@ Q Qh�Js=�\O²
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A	KmK jDA_QSARC OPZL\SQSZLBDCHTPZL\�@PZLBDC>Ws=?QiF5=?=�BNQS@P=8OPZp¶s=?US=�B Q c�ZLBPOP\5G	` OPARQSA¡² PG	U$A `�TPB a QSZbGHBk\]h�^ W�GHK j�QS@P=8A	OPOPZbQSZbGHB6A	K
ZmBD`�G	Ug^EARQSZbGHB \]Q]G	U�=�O a GHBP\SZm\]QS\EG	`YQS@D=.BPA	^_=	j ZLB QS@D= `�G	U�^ G	`8A	B3A	OPOPUS=�\S\EZLB QS@D=7\]h�^ W�GHK�QSARW6Kb=	j A	BPO3A
JsGHZLB�Q]=?U/Q]G QS@D= \]QSARUSQ/G	` QS@D= Qih�Js= =�B�f�ZbUSGHBP^_=�B�QO² µ @D= ZLBP`�G	U�^ ARQSZbGHBNUS=?QSA	ZmBD=�O `,G	UYA a GHBP\SQSA	B Q>ZL\/\SZL^EZmKLARUQ² �
Å fRARU�ZLARW6KL= a GHB�QSA	ZLBP\ AkJsGHZLB�Q]=?U8Q]GNQS@D=EQh�Js= \Sc	=�Kb=?Q]GHB:QSARW6KL= A	BPO:A	BDG	QS@P=?UeJsGHZLB�Q]=?U>Q]G QS@D=EWs=?CHZLB6BPZLBDC G	`
A Qih�Js= =�B�f�ZbU�GHBP^_=�B�QO² �ZLB6A	KLKbh	j A US=?`,=?US=�B a = a =�KLK US=?JPU�=�\]=�B QS\ A	B9ZLBPOPZbU�= a QSZbGHB a US=�ARQ]=�O9W�h QS@D= W6ZLBPO6ZLBDC G	`
fRARU�ZLARW)Kb=�\�A	BPON\SQ]G	US=�\$A	O6OPZbQSZbGHBPA	KmKbhEGHBPKbh QS@D= A	OPODUS=�\S\�G	`�A	BPG	QS@D=?U$@D=�ARJ.KbG a ARQSZbGHB�² µ @D=8\]h�^eWsGHK QSARW)Kb=e@PA	\
A U�= a G	U�O `�G	U =?f	=?USh�`�TPB a QSZLGHB \]h�^ WsGHK A	BPO a GHBP\]QSA	B�QEFl@PZ a @ ZLB a KLT6OD=�\?j A	^_GHBDC"G	QS@P=?UEQS@PZLBDCH\�j A JsGHZLB Q]=?U
Q]G�ZbQS\ Qih�Js=N\]c	=�Kb=?Q]GHB3ZmB�QS@P=kQih�J�=7\]c	=�Kb=?Q]GHB QSARW6KL=�² µ h�J�=k=�B�f�ZbUSGHBP^_=�B�QS\_ARUS=NFlU�ZbQ]Q]=�B GHB A ½���·©¹ ! ¹ � · j
A	B6A	KbG	C	GHTP\ Q]GNQ]=?U�^E\ Ws=�ZLBDC F�U�ZbQ]Q]=�B'GHB:QS@D= @D=�ARJ�ZLB:QS@D= XÅ�2²0Ã µ @D= BD=?=�O'`�G	U A \]=?J6ARUgARQ]= Qih�Js= @D=�ARJ
F$ZLKLK�Ws= a GH^_=eARJPJ6ARU�=�B QlZmB QS@D=eBD=ªÈ�Ql\STDW)\]= a QSZbGHBkA	BPONA	Km\]GEFl@D=�B F5= a GHBP\�ZLOD=?U a GH^_J)ZLKLARQSZbGHBkZLB � = a QSZbGHB �?²mÄ
µ @D= Qh�Js= =�B�f�ZbUSGHBP^_=�B�QeG	`$A Q]=?U�^ G a?a TDJ6Zb=�\ A a GHB6\]= a TDQSZbf	= \]=���TD=�B a = G	` a =�KLKL\ GHB'QS@D= Qih�Js= @D=�ARJ9FlZbQS@
A	B =�B�Q]USh7`�G	UY=�A a @'OPZL\]QSZLB a QlQih�Js= f�ARU�ZmARW6Kb= G a?a TDU�U�ZLBDC ZLB QS@P= Qh�Js=_\]c	=�Kb=?Q]GHB'A	\S\]G a ZLARQ]=�O FlZbQS@7QS@PARQ>Q]=?U�^k²
X"= BDG	Q]=eQS@6ARQlQS@D=e\SJ�= a ZyÇ a US=?JPUS=�\S=�B QSARQSZbGHB7TP\]=�O7@D=?US=eOPZ ¶�=?U�\ `,USGH^ QS@PARQ$ZLB QS@P=eXÅ� ZLBNQS@PARQ�fRARU�ZLARW6Kb=�\
ARU�= OPZm\]QSZLBDCHTPZm\S@D=�O `,USGH^ U�=?`�=?US=�B a =�\O² µ @PZL\lO6Zbf�Zm\SZbGHBNZL\/\]GH^_=?F$@PARQ/^EG	US= \SJ6A a = =OÉ a Zb=�B QY\SZLB a = a GH^ W6ZLBPZLBPC
U�=?`�=?US=�B a =�\ A	BPO f�ARU�ZmARW6Kb=�\EBD= a =�\�\SZbQSARQ]=�\ a =�KLKL\_QS@6ARQ ARUS=7QS@DUS=?=NF5G	U�OP\ KbGHBDC©² �lG�F =?f	=?U�j$G	Js=?U�ARQSZbGHBP\E\�T a @
A	\ Q]U�A	ZLKLZmBDC.A	B6O OD=?US=?`,=?US=�B a ZLBPC.Ws= a GH^_=7\SKLZbCH@�QSKbh�^EG	US=N=ªÈ�J�=�B6\SZbf	=kZLB QSZL^_=NT6BPOD=?U_QS@PZL\EUS=?JPUS=�\]=�B�QSARQSZbGHB�²
X[@PZLKL=$QS@D=YQ]U�A	OP= � G\¶ a GHTPKmO Ws=Y^EA	OD=8OPZ ¶�=?US=�B�QSKbhEZLB QS@D=�ÇPUg\]Q � G	U�OD=?U a GHB�Q]=ªÈ�Q?j a =?USQSA	ZLB G	QS@D=?U US=���TPZbU�=�^_=�B QS\
OP=?Q]=?U�^EZLBD=YQS@D= a @DGHZ a = ^EA	OD=e@D=?U�=>Q]GEWs=>QS@D=8^_G	US=eARJ6JPUSG	JPU�ZmARQ]=/GHBP=eZLB QS@D=e@6ZbCH@D=?U � G	U�OP=?U a A	\S=�²
1ZLCHTDUS= � ZLKLKLTP\SQ]U�ARQ]=�\�\]GH^_= G	`)QS@P= OP=?QSA	ZLKL\1G	`)GHTPU1U�=?JPUS=�\]=�B�QSARQSZbGHBETP\�ZLBDClQS@P= Q]=?U�^ � �:���?Ã�� � ����Ã
� 1 ��� � Ä 1 �0Ä

A	B6O A	\S\�TP^EZLBDCeQS@PARQ QS@D=/OP=OÇ6BD=�OEQh�Js=/G	` �_ZL\0� A	BPO G	` � � ���YZL\5A	\ ZLBPOPZ a ARQ]=�O ZLB � = a QSZbGHB � ²�� 
 B QS@PZL\�ÇPCHTDU�=
F5=�@PArf	=l^EA	OD= =ªÈ�J6KLZ a ZLQ1A	KL\SG>QS@D= US=?JPUS=�\S=�B QSARQSZbGHBEG	`)Qh�Js=�\ ZLB QS@P= Qih�J�=�@P=�ARJ�² X"=$@PA�f	= a @DGH\]=�BEQ]GeTP\]= @D=?US=
QS@P= US=?JPU�=�\]=�B QSARQSZLGHB TP\S=�OeZLBeQS@D= XÅ� `�G	U Q]=?U�^E\1A	\ ZLKmKLTP\]Q]U�ARQ]=�OeZLB j ¹������ j;Á ��Â ²�MlG	Q]= QS@PARQ1A a GH^_JsGHTPB6O8Q]=?U�^
Ã�\SQ]U�T a QSTDUS=nÄ>ZL\8US=?J6US=�\]=�B�Q]=�O'A	\eT6\STPA	K W�h J6KLA a ZLBDCkQS@P= `�TPB a QSZbGHB:\Sh�^ WsGHK A	BPO:ARUSCHT6^_=�B QS\ ZLB a GHB6\]= a TDQSZbf	=
a =�KmKL\/GHB QS@D=_@D=�ARJ�²$
 B a GHB �]T6B a QSZbGHB7FlZbQS@.QS@PZL\�ÇPCHTDU�=	j�F5= G	W6\]=?USf	=_QS@6ARQ/QS@P= OP=?J6Z a QSZbGHB.G	` QS@P= =�B�Q]U�Zb=�\YZLB
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1ZLCHTDUS= � � µ @P=>US=?JPUS=�\]=�B�QSARQSZbGHBkG	` � � ����Ã�� � ����Ã
� 1 ��� � Ä 1 �0Ä�ZLB QS@D=8=�B6@PA	B a =�ON^EA a @PZLBD=

� �



QS@P= \Sc	=�Kb=?Q]GHB QSARW6Kb= ZL\YZLB�Q]=�BPOD=�O7GHBPKbhNQ]G Ws= \ a @D=�^EARQSZ a ²$
 B.US=�A	KmZbQih7QS@D= Qh�Js=�\>ZLB7=�A a @:G	` QS@D= � a =�KLKL\��sFlZmKLK
@6A�f	= Q]G Ws=8US=?JPU�=�\]=�B Q]=�O =ªÈ�J)KLZ a ZbQSKbh�² µ @PZL\lZL\�ODGHBD= ZLBNGHTDU$^EA a @PZmBD=eW�h Q]US=�ARQSZLBDC + A	\/AEW6ZLB6ARUSh `�TPB a QSZbGHB
\Sh�^ WsGHK A	BPON=�^_J)KbGrh�ZLBDC QS@D=eT6\STPA	KsUS=?JPU�=�\]=�B QSARQSZLGHBN`,G	U.ÇPU�\SQ � G	U�OD=?U�Q]=?U�^ \O² µ @PZm\ US=?JPUS=�\]=�B�QSARQSZbGHB J6ARU�A	KLKb=�Km\
QS@P=8GHBD=8TP\]=�ON`�G	U�Qh�Js=�\�ZmB QS@D=8Qih�Js=e@D=�ARJ�²

����� � ����� ��%'��
���� ��%'�!����������
Ê>TDU ^EA a @PZLBD=Y^_G�OD=�KPJ6US=�\]=?USf	=�\ ^_GH\]Q5G	`0QS@D=Y\]Q]U�T a QSTDUS=�\ QS@PARQ ARJPJs=�ARU5ZLB QS@D=/X&Å  ²��$GrF5=?f	=?U�jP\]GH^_=YBD=?F
OP=?f�Z a =�\eARUS= A	OPOD=�O:Q]GNQS@DGH\]=EJ6US=�\]=�B�QeZLB QS@D=EXÅ  `,G	U8QS@D= J6TDUSJsGH\]= G	`5JPUSG a =�\S\SZLBDC Qh�Js=�\O² X"=EGHTDQSKLZLBP=
GHTPU =�B6@PA	B a =�O ^EA a @PZLBD= Ws=�KbGrF W�h�OD=�\ a UgZbW6ZLBDC GHBPKbh'ZbQS\ BD=?F ^E=�^_G	USh a GH^_JsGHBD=�B�QS\?j5Kb=�A�f�ZLBDC.QS@D= J6ARUSQS\
ZmBP@D=?U�ZbQ]=�O7`,USGH^ QS@D= X&Å  Zm^_J6KLZ a ZLQO²$X"=EA	KL\SG @6ZLB QYARQYQS@D=_ZLB�Q]=�BPOD=�O.J6TDUSJsGH\]= G	` QS@D=_BD=?F a GH^EJ�GHBP=�B QS\O²
µ @D= JPUS= a ZL\]=_^EA	B6BD=?U>ZLB.Fl@PZ a @7QS@P=�\]= a GH^_JsGHBD=�B�QS\8ARUS=ETP\]=�O.FlZmKLK&Ws= a GH^_= a KL=�ARU>Fl@D=�B F5= a GHB6\SZLOD=?U>QS@D=
A	\SJ�= a QlG	` a GH^_J)ZLKLARQSZbGHB�²
µ @D=8^EA	ZLB A	OPOPZbQSZbGHB Q]G QS@D=e\]Q]U�T a QSTDUS=�\ G	`�QS@D=>XÅ� Zm\ QS@PARQlG	`�A_Qih�Js=e@D=�ARJ�²�Å$\lQS@D=8=�ARU�KLZL=?U�OPZL\ a TP\ �

\�ZbGHBP\lZmBPOPZ a ARQ]=	j�=ªÈ�= a TPQSZLBDC Qih�J�=�O7JPUSG	C	UgA	^E\$^ A�hNUS=���TPZbU�= BD=?F Qih�Js=e=ªÈ�JPUS=�\S\SZLGHBP\lQ]G Ws= a GHBP\SQ]U�T a Q]=�O�² 
 B
J6U�ZLB a ZbJ)Kb=	jRQS@D=�\]=lQh�Js=$=ªÈ�JPU�=�\S\SZbGHBP\ a GHTPKLOEWs= a GHB6\]Q]U�T a Q]=�O GHB QS@P=�X&Å  @D=�ARJ&j�A	BPO F =/@PA�f	=YZLB�f	=�\]QSZbCHARQ]=�O
QS@6ZL\>JsGH\S\SZbW)ZLKLZbQh�² �$GrF5=?f	=?U�j�QS@D=?US= ARUS= A	ODfRA	B QSARC	=�\ Q]G7QS@D= OPZbf�ZLOD=�O @D=�ARJ�\]J6A a = QS@6ARQ8F = @PA�f	= A	ODG	JPQ]=�O�²

 B:QS@P= TP\STPA	K ZL^_J6Kb=�^E=�B QSARQSZbGHB'\ a @D=�^E=�\e`,G	UeQS@D= TPB�Qih�J�=�O'KLA	BDCHTPARC	=	j�QS@D= ^EA	BPBD=?UeZmB"Fl@PZ a @ a GH^_JsGHTPBPO
Q]=?Ug^E\ ARUS=k\]Q]G	US=�O ZL\ A \]=�BP\SZbQSZLf	= ZL\�\STD= �EQS@D= `�TPB a QSZbGHB9\]h�^eWsGHK5A	BPO9QS@D=kARUSCHTP^_=�B�QS\ ^ T6\]Q W�= \]Q]G	US=�O ZLB
a GHB6\]= a TDQSZbf	=8KbG a ARQSZbGHBP\Q² µ @D=/G	U�OD=?U�ZLBPC G	` Qih�J�= a @D= a c�ZLBDC_A	BPOk\]Q]UgT a QSTDUS= a @D= a c�ZmBDCEZLBP\]Q]UgT a QSZbGHBP\5ZL\ a GHBP\SZLO �
=?UgARW6Kbh a GHBP\]Q]U�A	ZLBP=�ONW�h QS@6ZL\ US=���TPZbUS=�^E=�B Q�Zb`�GHBD= @D=�ARJ7ZL\lTP\]=�O�² 
 BNJ6ARUSQSZ a TPKmARU�jDQS@D= ZmB Q]=?U�KL=�A�f�ZLBDC_G	`�QS@D=�\]=
c�ZLBPO6\�G	`sZmBP\]Q]U�T a QSZLGHBP\ ZL\ JPU�= a KLTPOD=�O W�h QS@6ZL\ US=���TPZbUS=�^E=�B QO²��$GrF5=?f	=?U�j�GHTDU JPUSG a =�\S\SZmBDC8\ a @P=�^_=	j�A	\ GHTDQSKLZLBP=�O
ARQ$QS@D=eWs=?CHZLB6BPZLBDC G	` � TDW)\]= a QSZbGHB � ² � A	BPO.A	\l=ªÈ�J6KLA	ZLBP=�OkZLBNC	US=�ARQ]=?U>OD=?QSA	ZmK&ZLB � = a QSZbGHBP\ � A	BPO E j6US=���TPZbUS=�\
QS@6ARQ>QS@D=�\]= QiF5GNc�ZLBPOP\$G	` ZLB6\]Q]U�T a QSZbGHB6\lWs=_ZLB�Q]=?U�Kb=�A�f	=�O�² µ @D=_OPZLf�ZL\�ZbGHBNG	` \]J6A a = QS@�TP\>ARJPJs=�ARU�\>BD= a =�\S\�ARUSh
`,G	U JPUS=�\S=?USf�ZmBDC QS@P=>JPUS=?`,=?USUS=�O US=?JPUS=�\S=�B QSARQSZbGHBNG	` a GH^_JsGHTPB6O Q]=?Ug^E\O² X[ZbQS@ US=?CHARU�O Q]GEQS@P=/JsGH\SZLQSZbGHB G	` QS@D=
Qh�Js=>@D=�ARJ0j�F5=>BDG	Q]=YQS@PARQ?jDZLB C	=�BD=?U�A	K j�Qih�Js=Y=ªÈ�JPU�=�\S\SZbGHBP\5^EArh Ws=/A	KmKbG a ARQ]=�O =�ZbQS@P=?U ZmB QS@D=>\]QSA a c G	U�ZmB QS@D=
Qh�Js= @D=�ARJ�² µ @D= TP\STPA	K ARUSCHTP^_=�B�QS\YUS=�KLARQSZmBDC Q]G =�A	\]= G	` W6A a c�Q]UgA a c�ZLBDC QS@D=�B OPZ a QSARQ]= QS@PARQYQS@D= Qih�J�= @D=�ARJ
U�=�\SZLOD= W�=�KLGrF QS@D= \SQSA a c�² � ZLB a =8GHTDU>KLA	BPCHTPARC	= G	` Qih�J�=�\/ZL\$W6A	\]=�O.GHB�ÇPU�\]Q � G	U�OP=?U$Q]=?U�^ \?jsQS@D= \]Q]UgT a QSTDUS= G	`
QS@P= Qh�Js= @D=�ARJ:ZL\/\SZL^EZmKLARUlQ]G QS@PARQYG	` QS@P= @P=�ARJ ZmB QS@D= XÅ�2²�Ã µ @PZm\lG	W6\S=?USf�ARQSZLGHB.A	Km\]G A	KmKbGrFl\YTP\/Q]GkTP\]=
A a G	J�h"G	`5QS@D= TP\�TPA	K XÅ� ZLBP\SQ]U�T a QSZbGHB"\]=?Q ZLB QS@D=EQh�Js= A	BPA	KLh�\SZm\YJPUSG a =�\S\?j A	\eF = =ªÈ�J6KmA	ZLB"ZLB"QS@D= BD=ªÈ�Q
\S= a QSZbGHB�²mÄ
µ @D=.G	QS@D=?UNBD=?F a GH^_JsGHBD=�B�QS\kZLB3GHTPU ^ A a @PZLBP=7QS@PARQ J6KmA�h3A9USGHKb= ZLB QS@D= JPUSG a =�\S\SZLBPC'G	`eQh�Js=�\kARUS=

\�TP^E^EARU�Z � =�O W�=�KLGrF$�

� �



������� � \]Q]U�T a QSTDUS=>JsGHZLB�Q]=?U Q]GEQS@D=8Qh�Js=8@D=�ARJ

������� � US=?CHZL\SQ]=?UlZLBPOPZ a ARQSZLBDC QS@D=8Q]G	JNG	`�QS@D=8Qh�Js=8@D=�ARJ
������� �
	 US=?CHZL\SQ]=?UlZLBPOPZ a ARQSZLBDC Qih�J�= @D=�ARJNW6A a c�Q]U�A a ckJsGHZLB Q
���������� "$"$" Qih�Js=>US=?CHZL\]Q]=?Ug\
�������������
� AE^_G�OD=>FlZLQS@kA US=�A	ONG	U�FlU�ZbQ]=8\]QSARQSTP\

µ @D=�\]= a GH^_JsGHBD=�B QS\�j Fl@PZ a @ J6ARUgA	KLKb=�K a =?USQSA	ZLB a GH^_JsGHBD=�B�QS\/QS@PARQY=ªÈ�ZL\SQYZmB QS@D= XÅ�'j ARUS=_TP\]=�O ZLB ZL^_J)Kb= �
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µ @PZL\ a G�OD= ZL\ef	=?USh"\SZL^EZmKLARU>Q]G QS@PARQ C	=�BD=?U�ARQ]=�O9`,G	U A	B'T6B Qh�Js=�O'KmA	BDCHTPARC	=EW�h"QS@D= TP\�TPA	K \ a @D=�^_=�\O²4ÊYBD=
O6Zp¶�=?U�=�B a = ZL\$QS@D= TP\]=eG	` QS@D= ZmBP\]Q]U�T a QSZLGHBP\ � � � � � � � � � � � � A	BPO � ��� � � � � � � � � ��� ZLBP\SQ]=�A	O G	`�� � � �����
A	B6O�� � � � � � � ² µ @PZL\�OPZ ¶�=?US=�B a =eZL\l\�TDJs=?UaÇ a ZLA	KsA	BPO7^EA�h	jsZLBk`�A a Q?j)Ws=8=�KmZL^EZLBPARQ]=�O�²�Å/BDG	QS@D=?UYOPZp¶s=?US=�B a =eZL\
QS@6ARQ>QS@D=_G a?a TPUSUS=�B a =�\YG	`5QS@D= � ��� ��� � � � � � ��� � � ZLB6\]Q]U�T a QSZbGHB6\$^ TP\]Q8ZLB.F�UgZbQ]=_^_G�OP= ZmB a KLTPOD= A JsGHZLB Q]=?U
Q]GkA Qih�Js= \Sc	=�Kb=?Q]GHB"ZLB7QS@D= a =�KmK QS@6ARQ/ZL\ a US=�ARQ]=�O�² µ @PZL\$A	OPOPZbQSZbGHB6A	K0G	Js=?U�ARQSZbGHB ODG�=�\YBDG	Q>@PA�f	=_^ T a @.QSZL^_=
G�f	=?U�@D=�A	O�²	� =?Q A	BPG	QS@D=?U OPZp¶s=?US=�B a = ZL\1QS@PARQ QS@P= ZmBP\]Q]U�T a QSZLGHBP\ � ��� � � � ��� A	BPO � � � ��� � � � � � ^ T6\]Q�J�=?U�`�G	U�^
Qh�Js=�O TPBPZyÇ a ARQSZbGHB�² �lG�F =?f	=?UrjP@D=?US=/Q]G�G GHTDU \ a @P=�^_=/^ ARc	=�\ QS@D=$G�f	=?U�@D=�A	OkZLB�f	GHKbf	=�O ZLB a GHB6\]=���TP=�B QSZLA	K � QS@D=
GHB6KbhEUS=�A	KsG�f	=?U�@D=�A	ONZL\ ZLB a TDUSUS=�O Fl@D=�B JsGHKbh�^EG	USJ6@PZ a Q]=?U�^E\ ARUS=YJPUSG a =�\S\]=�O0j�A	B6O A_^E=?US=>KbG�G	c ARQ QS@D=YQih�J�=
=�B�f�ZbUSGHBP^_=�B�Q JsGHZLB�Q]=?U \ST©É a =�\�`,G	U OD=?Q]=?U�^ ZLBPZLBDC/Fl@D=?QS@P=?U G	U BDG	Q AY`�TPB a QSZbGHB0j a GHBP\]QSA	B�Q G	U fRARU�ZLARW6Kb= \]h�^ W�GHK
Zm\ JsGHKbh�^EG	USJ6@PZ a ² 1ZmBPA	KLKbh	jPGHTPU$\ a @D=�^_= ZmB f	GHKbf	=�\$A \]J)A a =eGrf	=?Ug@D=�A	O7ZmBNQS@PARQ/A_Qih�Js=e=�B�f�ZbU�GHBP^_=�B�Q�JsGHZLB Q]=?U
^ TP\]Q Ws=8ZLB a KLTPOD=�O FlZbQS@N=�A a @NJ)Zb= a =8G	` OPARQSAEA	BPO A_f�ARUgZLARW6Kb= a =�KLK0^ TP\]Q�A	Km\]G a GHB�QSA	ZLB A_JsGHZLB�Q]=?U Q]G AEQih�J�=
\Sc	=�Kb=?Q]GHB�² µ @D=e`,G	U�^_=?U>\]=?=�^ \lQ]G Ws= A	B.TPBPArf	GHZLOPARW6Kb= JPU�Z a = Q]G Ws= J6A	ZLO `�G	U �P=ªÈDZbW6ZLKLZLQih ZLBNQh�J6ZmBDC©²*Å/\/`�G	U
QS@P=lKLARQ]Q]=?U�j�F =/@PA�f	=/BDG	Q]=�O A	KbUS=�A	ODh QS@PARQ ZLQ ZL\ BDG	Q5BD= a =�\S\SARU�h Q]G ZLB a KLT6OD= Qih�J�=/ZLBD`,G	U�^EARQSZbGHB F$ZbQS@_fRARU�ZLARW6Kb=�\
ZmB:QS@D= a GHB Q]=ªÈ�Q G	`�AxÇPU�\SQ � G	U�OD=?U KmA	BDCHTPARC	=�² Ã µ @�TP\eQS@D= QSZL^E= Grf	=?Ug@D=�A	O ^_=�B QSZLGHBD=�O'ZLB a GHBPBD= a QSZbGHB�FlZbQS@
Qh�Js=�O7f	=?U�\SZbGHB6\lG	` � � � ��� � � � � ��� � � a A	B A	KL\]G Ws= =�KLZL^EZLB6ARQ]=�O�²mÄ �lG�F =?f	=?UeQS@PZL\lZm\l=�\S\S=�B QSZLA	K `,G	U/A @PZbCH@D=?U �
G	UgOD=?UlKLA	BDCHT6ARC	=8A	BPOkGHTDU�ZL^EJ6Kb=�^_=�B�QSARQSZbGHBk\ a @D=�^_=eZLB a KLTPOD=�\5QS@PZL\ ZmBD`�G	Ug^EARQSZbGHB Ws= a A	TP\]=8ZbQ�ZL\ OP=�\SZbCHBD=�O Q]G
=?f	=�B�QSTPA	KLKLh ARJPJ)Kbh Q]G \�T a @NA KLA	BDCHTPARC	=�²

�lARQS@D=?U QS@PA	B ARQ]Q]=�^_J6QSZLBDC Q]G_=�KLZL^EZmBPARQ]=lQh�J6ZmBDC O6ZL\]QSZLB a QSZLGHBP\?j F5=>^EA�h A a QSTPA	KLKbh ^EARc	=>=ª¶�= a QSZLf	=8TP\]=YG	`
QS@P=�\]=�²�
 B \ST a @ Ae\�ZbQSTPARQSZbGHB j�QS@D= ��9 9<;2���eJ6USG a =�O6TDUS=l^EArh_Ws=lZLB�Q]=?USJPUS=?Q]=�O A	\ AeJ�GHKLh�^_G	U�J6@PZ a GHBD=	j a ARJ6ARW6Kb=
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QS@6ARQ8QS@D= OD=OÇ)BD=�O"Qih�Js=�\>`,G	UeQS@D=EfRARU�ZbGHT6\>\]h�^ WsGHKL\8ARUS= QS@D=E`,GHKLKbGrF$ZLBDC���Ã � ����� � Ä + Ã � ����� � Ä + Ã � ����� � Ä + �
`,G	U �29 9 ;$���Pj�� + Ã � ���2� ��Ä + Ã � ����� ��ÄY`,G	U � � ��� A	BPO=Ã � ����� �qÄY`�G	U ��� � ² µ @D= a GH^EJ6ZLKb=�O a G�OD= QS@PARQeF5GHTPKLO
Ws=>G	WPQSA	ZmBD=�Ok`,G	UlQS@D=eOP=OÇ6BPZbQSZbGHB G	` ��9 9<;$��� TPBPOP=?U�\ST a @ A_Qih�J6ZLBDC ZL\ CHZbf	=�BNWs=�KbG�FI² X"= A	\S\STP^_= @D=?US=>QS@PARQ
� � � � � � �8A	BPO ��� � � � � �eUS=?JPUS=�\]=�B�Q JsGHZLB�Q]=?U�\ Q]GEQS@D=8Qh�Js=8\]c	=�KL=?Q]GHBP\ � A	BPO2Ã � �������Ägj6US=�\]Js= a QSZbf	=�Kbh�²
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 B a GHB Q]UgA	\]QEQ]G"QS@D=k^_GHBDGH^EG	USJ6@PZ a a A	\]=	j5QS@PZL\ a G�OP= ZmB a KLTPOD=�\ \]=?f	=?U�A	K ZmBP\]Q]U�T a QSZLGHBP\eQS@6ARQ_J6ARUSQSZ a ZbJ)ARQ]= ZLB
Qh�Js=�O_TPB6Z Ç a ARQSZbGHB�² �lG�F =?f	=?Urj�ZbQ Zm\1ZmB Q]=?US=�\SQSZLBDCYQ]GeBDG	Q]= QS@PARQ f	=?USh KmZbQ]QSKb=5Grf	=?U�@D=�A	O ZL\ ZLB a TPUSUS=�O W�h QS@D=�\]=�ZLB �
\SQ]U�T a QSZbGHBP\ Fl@D=�B QS@D= TPBPZ Ç a ARQSZbGHBeG	`6Q]=?U�^E\1QSARc	=�\�J6KLA a = ZLB US=�A	O ^_G�OP=�²�Å/KLK�QS@D= � � � ��� �
� � � � � ��� � ��� � � �
ZmBP\]Q]U�T a QSZLGHBP\ ARUS=7\]c�ZbJPJs=�O9Grf	=?U ZLB QS@PZm\ a A	\]=�² µ @D=?US=NARUS=NQF G9^_G	US= ZmBP\]Q]U�T a QSZLGHBP\ QS@PARQ ARUS= J�=?U�QSZLBD=�B�Q?j
B6A	^_=�Kbh QS@D= � ��� � � ��� �
� � � � � ��� � ��� � � � ZLBP\]Q]U�T a QSZbGHBP\O²EX[@PZLKL=EQS@D=�\]= ARU�= BDG	Q \]c�ZLJPJs=�O Grf	=?U�j�QS@D=�ZbUe=?` �
`,= a Q ZmB"US=�A	O'^EG�OD= ZL\8^_=?US=�KLh.Q]G.ZLB a US=�^E=�B QeA US=?CHZL\]Q]=?Uo² µ @P=?US= ARUS= \SGH^_= G�f	=?U�@D=�A	OP\ Fl@D=�B�TPBPZ Ç a ARQSZLGHB
G	` Q]=?Ug^E\eJ6USG a =?=�O6\eZLB"FlU�ZbQ]= ^_G�OD= W�= a A	T6\]=EQS@D= ^EA a @PZmBD= ^ TP\]Q8W)TPZLKLO QS@D= Qih�Js= =�B�f�ZbU�GHBP^_=�B�QS\8`,G	U QS@D=
fRARU�ZbGHT6\$\]Q]UgT a QSTDUS=�\/QS@PARQ>ZbQ/ZL\ a US=�ARQSZLBDC©² �$GrF5=?f	=?U�j0=?f	=�B QS@D=�\]= G	Js=?U�ARQSZbGHB6\/ARU�= BDG	Q>A ^EA �]G	U/Js=�BPA	KLQihNGHB
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Js=?US`,G	U�^EA	B a = \SZLB a = BDGNQih�Js=E=ªÈ�JPUS=�\S\SZLGHBP\8ARUS= A a QSTPA	KLKbh W6TPZmKbQO² 
 B:`�A a QeGHBPKLh7JsGHZLB�Q]=?U�\8Q]G7JPU�ZbG	UeQih�J�= =ªÈ �
J6US=�\S\SZbGHB6\lARUS= J6TP\S@P=�ONGHB�Q]G QS@D= Qih�Js= @P=�ARJ�²*Å/KbGHBDC A	BDG	QS@D=?U>OPZL^_=�B6\SZbGHB j a GHB6\SZLOD=?U�ARW)Kb=dÃ,Qih�Js=nÄ�\SQ]U�T a QSTDUS=
a A	B Ws=>\S@PARU�=�O Ws=?QF =?=�BkQS@P=/Qh�Js=>=�B�f�ZLUSGHBP^_=�B�Q G	`�A `,T6B a QSZbGHB \]h�^eWsGHKsA	BPO QS@DGH\]=>G	`1ZbQS\ ARUSCHTP^_=�B�QS\?jPA	BPO
QS@6ZL\ @D=�KbJ6\ U�=�OPT a =>QS@D=e\SJ6A a =8Grf	=?Ug@D=�A	O ZLB C	=�BP=?U�A	KT²
µ @D= Qh�J)ZLBDC A	\S\�TP^_=�O�`�G	U QS@D= fRARU�ZbGHT6\e\]h�^eWsGHKL\ ZLB:QS@P= KLA	\]Q =ªÈ�A	^EJ6Kb= \�ARQSZL\�ÇP=�\eQS@D= Qh�Js= C	=�BD=?U�A	KLZbQh

A	B6O Qih�Js=NJPUS=�\]=?U�f�ZLBPC.J6USG	Js=?USQSZb=�\_G	`�Á pnÂ ² µ @D= A	BPA	Kbh�\SZL\_ZmB Á pVÂ Ã�A	BPO ZLB Á � � Â Ä_\�@DGrFl\EQS@PARQ \ST a?a =�\S\ A	BPO
`�A	ZLKLTPUS=eZLB.A Qh�Js=�O&ÇPU�\SQ � G	U�OD=?UYKLA	BDCHTPARC	= \SARQSZL\]`,h�ZLBDC QS@P=�\]= J6USG	Js=?USQSZb=�\/ZL\$ZmBPOD=?Js=�BPOD=�B�Q�G	` \]Js= a Z Ç a Qih�J6ZLBDC
ZmBD`�G	Ug^EARQSZbGHB�² µ @�TP\?j A.Qih�Js=�O Ç6U�\]Q � G	U�OD=?U_KLA	BPCHTPARC	=kZLB'F$@PZ a @�QS@D=�\]= a GHBPO6ZbQSZbGHBP\ ARUS= CHTPARU�A	B�Q]=?=�O Q]G"Ws=
\�ARQSZL\�ÇP=�O a A	B j>ZLB[A \]=�BP\]=	j/Ws="ZL^_J6Kb=�^E=�B Q]=�O[A	\kA	B TPB�Qih�Js=�O KLA	BDCHTPARC	=�² µ @D="\ a @P=�^_="QS@PARQkF5=:@PA�f	=
J6USG	JsGH\]=�O a KL=�ARU�KbhEZLB a TPU�\ A	B Grf	=?U�@P=�A	O Grf	=?Ul\ST a @ A	B Zm^_J6Kb=�^_=�B�QSARQSZbGHB�² µ @D=YBPARQSTDU�=lG	`0QS@PZm\ G�f	=?U�@D=�A	Ok@PA	\
Ws=?=�B =ªÈ�JsGH\]=�OEA	BPO_OPZm\ a TP\S\]=�O ZLB QS@P= a A	\]=�G	`�QS@D= JsGHKbh�^EG	USJ6@PZ a f	=?U�\SZbGHB G	` ��9 9<;$���6j A	BPOEA>\�ZL^EZLKLARU�A	BPA	Kbh�\SZL\
a A	B:W�= JPU�Grf�ZLOD=�O ZLB.G	QS@D=?Ue\SZLQSTPARQSZbGHBP\/Fl@D=?U�= QS@P=_Qih�J�= C	=�BD=?UgA	KLZbQih A	BPO Qh�Js=_JPUS=�\S=?USf�ZmBDC a GHB6OPZbQSZbGHBP\YARUS=
\�ARQSZL\�ÇP=�O�²5X[@PZLKb=>QS@D= \SZbCHBPZyÇ a A	B a =>G	`�QS@D=eG�f	=?U�@D=�A	O a A	B Ws=eOP=?W6ARQ]=�O j6F5= BPG	Q]=eQS@PARQ$GHTDUl\ a @D=�^_= @PA	\�QS@D=
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