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ILCeVWbL[D^.KMbeF
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NL\�C�­|ILC�®@«�C�^�ª�d
¯ VW^�X+KM^+U�\�KMª9\�bLC�KMbL]+KMª	U�Ve°DC�b�VWILC�[ ¯ bLC�IL°DC�X+­|[DEMEM[WU�KM^�A�ILC�ADKM[D^fVWER[DI�ADEM[ ¯ VWEfCeVWILNL\@c
®@«fVWPDC�beFYªeVW^ ¯ C+bLKM]�«�EyVWNLC�X±^@«�]+C�ILKMªeVWEMEMd+­|[DI�ILCeVWEMKMbLNLKMª+²D³´CeVWILNL\k]+[@X�C�EMb	­|[DI�NL\�C
µ ILbLN!NLKM]+CD>W³	C�hfC�^�X�KM^�A�[D^�NL\�C�bLhfVWNLKyVWE@bLªeVWEMC�b
«�^�X�C�I
ª�[D^�bLKMX�C�I9VWNLKM[D^±¶yU�\�[DEMCJh�EyVW^�C�NeF
V�bLC�X�KM]+C�^@N9VWILd ¯ VWbLKM^±VWN�ILKMbLP�­|IL[D]´EM[@ªeVWERCeVWILNL\�®@«fVWPDC�beFfV�°D[DEMªeVW^�[�U�KMNL\+\�KMAD\+ILKMbLP
­|[DI�­|«�NL«�ILC+C�IL«�h�NLKM[D^�b9·�NL\�KMb�U�KMEME
EMCeVWXSNL[1ª�[D^�bLKMX�C�I9V ¯ EMC+KM]+h�IL[W°DC�]+C�^@N�¶L¸e·�KM^SNL\�C
«�^�X�C�ILbLN9VW^�X�KM^�A�[W­�NL\�C�bLNLIL«�ª�NL«�I9VWE�h�IL[DhfC�ILNLKMC�b+¶yCD> Af>RNL\�C+T
VWILNL\Y¹ b�]�VW^@NLEMCDF�NL\�C�KM^@c
bLKMX�CJ[W­YV�bLC�X�KM]+C�^@N9VWILd ¯ VWbLKM^�[DI
V	°D[DEMªeVW^�[@·YVW^�X�¶|ºD·YKM^�­|[DILC�ªeVWbLNLKM^�A�bLNLIL[D^�A�ADIL[D«�^�X
]+[DNLKM[D^�­|[DI�ILCeVWEMKMbLNLKMª�CeVWILNL\�®@«fVWPDC�bLª�C�^fVWILKM[Dbe>f`�\�C�EyVWNLNLC�I	hf[DKM^@NJ]�Ved�\fVe°DC�ª�[D^�bLKMX@c
C�I9V ¯ EMC	EM[D^�AWcBNLC�IL]»bL[@ª�KMC�N9VWE ¯ C�^�C µ NLbeFfVWbJUJC	^�[WU¤«�^�X�C�ILbLN9VW^�X�NL\fVWN
NL\�C�bL\�[DILNBcBNLC�IL]
h�ILC�X�KMª�NLKM[D^�[W­YEyVWILADC�CeVWILNL\�®@«fVWPDC�bJ]�Ved�^�C�°DC�I ¯ C	hf[DbLbLK ¯ EMCD>@³	«�ILKM^�A�NL\�C µ ILbLNJh�\fVWbLC
[W­�NL\�KMb�h�IL[e¼9C�ª�N±bL[D]+C�[W­�NL\�C1\�KMAD\�C�bLNBcBILC�bL[DEM«�NLKM[D^2bLKM]�«�EyVWNLKM[D^�b�C�°DC�I±X�[D^�C±UJC�ILC
ªeVWILILKMC�X.[D«�N�U�KMNL\¤KM]+hf[DILN9VW^@N�KM]+h�EMKMªeVWNLKM[D^�b�­|[DI�­|«�NL«�ILC±X�KMILC�ª�NLKM[D^�b+KM^¤ª�[D]+h�«�N9Vec
NLKM[D^fVWEYbLC�KMbL]+[DEM[DADd@>D`�\�C�]+[DbLN	KM]+hf[DILN9VW^@NJbLª�KMC�^@NLK µ ª�ILC�bL«�EMNLb�ªeVW^ ¯ C�bL«�]+]�VWILKMO�C�X
VWbe½!¶L¸e·�²D³»i@KM]�«�EyVWNLKM[D^�bJ[W­�bLC�°DC�I9VWE
CeVWILNL\�®@«fVWPDC�b�KM^±NL\�C+¾J[DEM[DAD^�C�H�VWbLKM^1KM^1G�C�IBc
]�VW^@d�X�C�]+[D^�bLNLI9VWNLC	NL\fVWNJNL\�C	]�VWKM^�ª9\fVWI9VWª�NLC�ILKMbLNLKMª�b�[W­YADIL[D«�^�X+]+[DNLKM[D^+¶yCD> Af>DhfCeVWP
]+[DNLKM[D^+VW]+h�EMKMNL«�X�CDF@bL\fVWP@KM^�A�X�«�I9VWNLKM[D^f·	VWILC�bL«�ª�ª�C�bLbB­|«�EMEMd±h�ILC�X�KMª�NLC�XSNL\�IL[D«�AD\±^@«@c
]+C�ILKMªeVWE!bLKM]�«�EyVWNLKM[D^�be¿Y¶|ºD·	`�\�C+EM[WU�bLC�KMbL]+KMª�°DC�EM[@ª�KMNLKMC�b�KM^�bLKMX�C+VWª�NLKM°DC�­BVW«�EMNLb�¶yCD> Af>
i�VW^1À	^�X�ILCeVWb�ZfVW«�EMNeFR¾�VWEMK ­|[DIL^�KyVD·J]�Ved�VWª�N�VWb�VW^SVW]+h�EMK µ C�IJ­|[DI�ADIL[D«�^�X1]+[DNLKM[D^Y>
`�\�KMb�\fVWb�KM]+h�EMKMªeVWNLKM[D^�bJ­|[DI ¯ «�KMEMX�KM^�ADb�KM^±NL\�C�°@KMª�KM^�KMNBd�[W­J­BVW«�EMNLbe¿!¶|²D·�ÁYVWILADC�bLªeVWEMC
bLKM]�«�EyVWNLKM[D^�bf[W­RbLNLIL[D^�A�CeVWILNL\�®@«fVWPDC�b
KM^�bL« ¯ X�«�ª�NLKM[D^�O�[D^�C�b
bL\�[WUkNL\fVWN
NL\�C�EM[@ªeVWE�²D³
bLNLIL«�ª�NL«�ILC�VWN�X�C�h�NL\1bLNLIL[D^�ADEMd+KM^@Âf«�C�^�ª�C�b�NL\�C�U�Ve°DC�b�h�IL[DhfVWA@VWNLKM^�A�NL[+NL\�C�bL«�IB­BVWª�CD>
?BAD^�[DILKM^�A	NL\�KMb!]�Ved	EMCeVWX�NL[�bLC�°DC�ILC	]+KMbLKM^@NLC�ILh�ILC�N9VWNLKM[D^�be>@¶yÃ@·R?B^�ª�EM«�X�KM^�A�NL[Dhf[DADI9VWh�\@d
NL[�«�^�X�C�ILbLN9VW^�X1U�Ve°DC	h�IL[DhfVWA@VWNLKM[D^+KM^�bLKMX�C�°D[DEMªeVW^�[@C�b�KMb�ª�IL«�ª�KyVWEB>�Ä	«�I	bLKM]�«�EyVWNLKM[D^�b
X�C�]+[D^�bLNLI9VWNLC�NL\�C�bLªeVWNLNLC�ILKM^�A±C9ÅRC�ª�NLb�X�«�C�NL[�NL[Dhf[DADI9VWh�\@d@>f?|­�UJC�U�VW^@N�NL[�«�^�X�C�IBc
bLN9VW^�XSNL\�C+bLN9VWNLC+[W­	V�°D[DEMªeVW^�KMª�bLd@bLNLC�];h�ILKM[DI�NL[±C�IL«�h�NLKM[D^�b�­|IL[D](bLC�KMbL]+KMª�U�Ve°DC�b
NL\�C�bLC�C9ÅRC�ª�NLb�\fVe°DC	NL[ ¯ C�N9VWPDC�^�KM^@NL[�VWª�ª�[D«�^@Ne>
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^@«�]+C�ILKMªeVWE@VWh�h�IL[@VWª9\Y>e`�\�CJbLNLIL«�ª�NL«�I9VWEfILC�bL[DEM«�NLKM[D^�[W­RNL[@XfVedR¹ bYNL[D]+[DADI9VWh�\�KMªY]+[@X�C�EMb
ªeVW^1[D^�EMd ¯ C�KM]+h�IL[W°DC�X ¯ d±C�¬@h�EM[DKMNLKM^�A+NL\�C+²ecL³»U�Ve°DC�C9ÅRC�ª�NLb�[W­�NL\�C�ADC�[@X�d@^fVW]�c
KMªeVWEMEMd1KM]+hf[DILN9VW^@N�ILC�ADKM[D^�b�KM^�bLKMX�C�NL\�C±T
VWILNL\Y>	¶|ºD·�À	b+X�C�NLC�IL]+KM^�KMbLNLKMª�bL\�[DILNBcBNLC�IL]
CeVWILNL\�®@«fVWPDC�­|[DILC9cBªeVWbLNLKM^�A+bLC�C�]+b�[D«�N�[W­JbLKMAD\@NeFfNL\�C�VWª�ª�«�I9VWNLC�h�ILC�X�KMª�NLKM[D^1[W­JEMKMPDC�EMd
ADIL[D«�^�X+]+[DNLKM[D^�­|[DEMEM[WU�KM^�A�CeVWILNL\�®@«fVWPDC�b�KM^+bLC�KMbL]+KMªeVWEMEMd�VWª�NLKM°DC	ILC�ADKM[D^�b�KMb�V�]�V�¼9[DI
AD[@VWEJU�\�KMª9\¤U�KMEME	VWEMEM[WU´]+CeVWbL«�ILC�b±¶yCD> Af>JVWh�h�EMd@KM^�A±bLNLILKMª�N ¯ «�KMEMX�KM^�A1ª�[@X�C�b9·+NL[ ¯ C
N9VWPDC�^ ¯ C9­|[DILC+]�V�¼9[DI	C�°DC�^@NLbe>
²ecL³»]+[@X�C�EMEMKM^�A�U�KMEMEJVWEMEM[WU�EM[@ªeVWE	¶yCD> Af>!VW]+h�EMK ­|d@K ^�A@·
C9ÅRC�ª�NLb
bL«�ª9\�VWb!EM[WUJcB°DC�EM[@ª�KMNBd�O�[D^�C�b
[DIYNL[Dhf[DADI9VWh�\@d�NL[ ¯ CJbLNL«�X�KMC�XY>W`�\�C�bLC�bL[WcBªeVWEMEMC�X
bLKMNLCJC9ÅRC�ª�NLb�VWILC ¯ C�KM^�A�KM^@°DC�bLNLKMA@VWNLC�X�­|[DI!bLC�°DC�I9VWERVWILCeVWb
VWN
ILKMbLP+¶yCD> Af>W¾J[DEM[DAD^�CJH�VWbLKM^YF
G�C�IL]�VW^@dR¿�ÁR[DbYÀ	^�ADC�EMC�b!H�VWbLKM^YF���i@À�¿eHJC�K ¼9KM^�A	H�VWbLKM^YFe¾J\�KM^fVD·�>D¶|²D·YÀ	ª�NLKM°DC
°D[DEMªeVW^�KMª
VWILCeVWb�bL\�[WU�ª9\fVWI9VWª�NLC�ILKMbLNLKMª�ª�[D]+h�EMC�¬�ADIL[D«�^�X±]+[DNLKM[D^�U�\�KMª9\±KMb�«�bL«fVWEMEMd�ILC�ª�[DILX�C�X
[D^+EM[@ªeVWEf^�C�NBUJ[DILP@b�]+[D^�KMNL[DILKM^�A�NL\�C�VWª�NLKM°@KMNBd+VW^�X+ILKMbLP+[W­!C�IL«�h�NLKM[D^Y>@`�\�C�[DILKMADKM^�[W­
NL\�C	bLC�KMbL]+KMªeVWEMEMd�ILC�ª�[DILX�C�X±bLKMAD^fVWEMb�VWILC	hf[@[DILEMd�«�^�X�C�ILbLNL[@[@XY>fÄ	^�C�[W­!NL\�C	ILCeVWbL[D^�b	KMb
NL\�C�bLNLIL«�ª�NL«�I9VWE
ª�[D]+h�EMC�¬@KMNBd�[W­J°D[DEMªeVW^�KMª�VWILCeVWb�U�KMNL\±bLNLIL[D^�A�²ecL³ \�C�NLC�IL[DADC�^�C�KMNLKMC�beF
NL[Dhf[DADI9VWh�\@d+VW^�X�bL[D«�ILª�C�b	KM^�NL\�C�bL«�]+]+KMN!ILC�ADKM[D^Y>
`�\�C µ ILbLN�h�\fVWbLC+[W­�NL\�KMb�h�IL[e¼9C�ª�N�U�VWb�X�C�X�KMªeVWNLC�X¤NL[k¶L¸e·��!VWI9VWEMEMC�EMKMOeVWNLKM[D^SVW^�X

KM]+h�EMC�]�C�^@N9VWNLKM[D^�[W­!VWEMAD[DILKMNL\�]+bR­|[DI
^@«�]+C�ILKMªeVWE�U�Ve°DC�h�IL[DhfVWA@VWNLKM[D^�[D^�NL\�C	=	KMN9VWª9\�K
i�g��������ecLZJ¸D¿�¶|ºD·��
C�ILK µ ªeVWNLKM[D^+[W­!NL\�C�ª�[@X�C�b�VW^�X�VW^fVWEMd@bLKMbJ[W­!NL\�C�KMI�C��+ª�KMC�^�ª�dR¿RVW^�X
¶|²D· µ ILbLN�VWh�h�EMKMªeVWNLKM[D^�bJNL[�ILCeVWEMKMbLNLKMª�h�IL[ ¯ EMC�]+be>
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¶y°@KMbLª�[WcL·BC�EyVWbLNLKMª�U�Ve°DC+C�®@«fVWNLKM[D^�b�KM^¤¾�VWILNLC�bLKyVW^.VW^�X¤bLh�\�C�ILKMªeVWE	ª�[@[DILX�KM^fVWNLC�be>
`�\�C
NLKM]+C9cBX�C�hfC�^�X�C�^@N+hfVWILNLKyVWE�X�K ÅRC�ILC�^@NLKyVWE�C�®@«fVWNLKM[D^�b±VWILC1bL[DEM°DC�X.^@«�]+C�ILKMªeVWEMEMdk«�bLKM^�A
\�KMAD\@cB[DILX�C�I µ ^�KMNLC9cBX�K ÅRC�ILC�^�ª�C±]+C�NL\�[@X�b�¶yCD> Af>!?BADC�E�C�N+VWEB>MF
¸.-�-�/�F!º����DºD·�>Y`�\�KMb�KM]�c
h�EMKMC�b�NL\fVWN�c�^�[k]�VWNLNLC�I�NL\�C1hfVWILNLKMª�«�EyVWI�h�IL[ ¯ EMC�]�[DI+ª�[@[DILX�KM^fVWNLC±bLd@bLNLC�]�c�NL\�C
bLhfVWª�C9cBX�C�hfC�^�X�C�^@N µ C�EMX�b�VWILC±X�C µ ^�C�X.[D^2VS²ecL³-ADILKMX.VW^�X¤NL\�C1NLKM]+C+C�¬@NLI9VWhf[DEyVec
NLKM[D^2KMb±ªeVWILILKMC�X [D«�N±«�bLKM^�A.V¤`
Ved@EM[DI�C�¬@hfVW^�bLKM[D^�[DI1V.g�«�^�ADC9c10�«�NLN9V¤]+C�NL\�[@XY>
`�\�C+bLhfVWª�C+X�C�ILKM°DVWNLKM°DC�b�VWILC+ªeVWEMª�«�EyVWNLC�X ¯ d1C�¬@h�EMKMª�KMN�\�KMAD\@cB[DILX�C�I µ ^�KMNLC9cBX�K ÅRC�ILC�^�ª�C
bLª9\�C�]+C�b+U�\�KMª9\2X�[k^�[DN+^�C�ª�C�bLbLKMN9VWNLCSNL\�C1«�bLC1[W­�]�VWNLILKM¬kKM^@°DC�ILbLKM[D^.NLC�ª9\�^�KM®@«�C�be>
`�\�KMb�VWh�h�IL[@VWª9\±EMCeVWX�b	NL[+^fVWNL«�I9VWEMEMd+hfVWI9VWEMEMC�EYh�IL[ ¯ EMC�]+b�U�\�C�ILC�ª�[D]+]�«�^�KMªeVWNLKM[W^+KMb
[D^�EMd�^�C�C�X�C�X1VWN
NL\�C ¯ [D«�^�XfVWILKMC�b�[W­YNL\�C	X�C�ª�[D]+hf[DbLC�X+X�[D]�VWKM^�beFeU�\�C�^+ªeVWEMª�«�EyVWNLKM^�A
bLhfVWª�C�X�C�ILKM°DVWNLKM°DC�be>
HJC9­|[DILC�ª�[D]+h�EMC�¬�²D³2]+[@X�C�EMb!UJC�ILC�IL«�^+[D^+NL\�C�=	KMN9VWª9\�KRi@I���������VWEMERVWEMAD[DILKMNL\�]+b

UJC�ILC�°DC�ILK µ C�X ¯ d�ª�[D]+hfVWILKM^�A	NL\�C�^@«�]+C�ILKMªeVWE�bL[DEM«�NLKM[D^�b!NL[�VW^fVWEMd@NLKMªeVWE@bL[DEM«�NLKM[D^�b!­|[DI
bLKM]+h�EMC�¶yEyVedDC�ILC�Xf·�]+[@X�C�E!ADC�[D]+C�NLILKMC�be>R`�\�C�ILC ¯ d1NL\�C�hfVWI9VW]+C�NLC�I�bLhfVWª�C�­|[DI�bLN9V ¯ EMC
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`�\�C µ ^fVWEYh�IL[DADI9VW]+]+KM^�A�]+[@X�C�ER«�bLC�b�¶L¸e·�NL\�C�VW«�NL[D]�VWNLKMª	hfVWI9VWEMEMC�EMKMOeVWNLKM[D^�­|[DI	NL\�C
¶yKM^@NLI9VecB^�[@X�Ce·	bL\fVWILC�X@cB]+C�]+[DILd+hfVWILN�VW^�X¤¶|ºD·	NL\�C�Q �!?	]+[@X�C�E
VWª�IL[DbLb�NL\�C�^�[@X�C�be>
`�\�KMbJbLC�C�]+b�NL[ ¯ C�NL\�C�[Dh�NLKM]�VWEfVWh�h�IL[@VWª9\+­|[DI�C�¬@h�EMKMª�KMN�Z!³ VWEMAD[DILKMNL\�]+be>
?B^1NL\�C�­|[DEMEM[WU�KM^�A�UJC�ILC�°@KMC�U»NL\�C�ILC�bL«�EMNLb�­|IL[D](NL\�C µ ILbLN�h�IL[@X�«�ª�NLKM[D^SIL«�^�b�[W­
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