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SJ_Lf-l FHS SKMshIEstG�uEG�gRfhstS�S�s�ShV&N«gHKTSJSJgHI uEG�gRfhstS�S�s�ShV¯s)v�fHB7r�lEKTS�FHuEuEG�gOFHf-l lLFHS���s�N v�gÂsh�Msh�=FQI=v
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S�vJgkf-lLFHS�vJKTfÔfhFH�Mfh_E��_^S�gQ�#MjFHGJKTFjv�K�gOILS�gQ�«��FQ�M��KTF	MRK�I7�ÄgHG�u^FQGJvJKTFQ�.NkK^JYstGJstI=vJKTFQ�£sBL=_LFQvJKMgHILStB
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�\I fhgHI=vJG-FHS�vtVL!	J�$M0�<=.-��*�$���*.stS�vJKM��FjvJKMgHI gQ�5&�$N#O.�,P*>"RQS.-���T$'�;0VYNE_Es�v�g�FHNkgOukvJKMgHIÂgH��S�KM��uE�MKK]Ls�N
m�gHG�P=KMIE�#��gkNksh�TS�FHS�nLFHSJKMSy�ÄgHG�IR_E��shG�KMftFQ�^SJKM� _E�TFjv�K�gOI.VOKTS�S�v�K��M�±Fjv�FHI&stFHGJ�M��S�v-FQ�HscgQ�¯NksBMHsh�MgHuEZ
��shI=vtBVUc�©v�shI�vJlEstGJsÔFQG�s�NkKTS�f)G�shuLFHILf)KMstS�n^shv�m�stshI7fhgH��uE_kv-Fjv�K�gOILFQ�YGJs�S�_L� v-S�FHILN&sDQku^stGJKM��shI=v�FH�
gHn^S�stG MjFjv�K�gOILStVQFQILN shG�GJgOG�S¯�ÄGJgO� FQIR��S�v�FH�Hs�gQ�Lv�lEs�IR_E��shG�KMftFQ�kSJK��/_E�MFQvJKMgHILS«ftFQI�f)gHI=v�GJKMnE_kv�s�v�g
SJ_Lf-l5NEKMS�f)G�shuLFHILf)KMstStB0[cgjm�sBMHstGtVjK��Ym�s6FHS�SJ_E��s�v�lLFjv¶v�lEscNkKTSJfhGJshvJKM�tFQvJKMgHI/FHILN5��gRNEsh�MK�IE�ÔstGJG�gHG-S
FQG�s�FQuEuLGJgOuEGJKTFjv�sh�M� f)gOI=vJG�gH�M��s�N"OÎm�lEKMf-l�ftFQI�n^s�FHf-lEKMsDMOstN �ÄgHGy��FQIR��uLGJgOnE��st��S¶gQ�±shIE�OK�ILshshG�KMIE�
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vJlLstSJs { FOfhf)st��stG�FQvJs�NL�kSJFH�5uL��KMIE����s)vJlLgRNLShB
q6��vJstGJI^FjvJK MHst���OV£gHIEs�fhFHI NEsDMHst��gOu NkshvJshG���K�ILKMS�vJKTf5�5shvJlEgkNES!�ÄgOG#S�v�gRf-l^FHS�vJKTfeN�a�C�ShB r�lLs

��gOS�v�m�KTNksh�M��_^S�s�N��5shvJlEgkNKTS�v�lEs�uYshGJvJ_EG�nLFQvJKMgHI��s)v�lEgkN£V�m�lEshG�s�KMIEuE_kv�G�FHILNkgO� ]Lst�MNES
FQG�scG�shuLGJs�S�stIOv�stN&FOS�K�IT]^IEK v�s�uYshGJvJ_LGJnLFQvJKMgHI7sRQkuLFQI^S�KMgHILS�gQ���L_Lfv�_LFjv�K�gOILS�FQG�gH_EI^N�vJlEstK�G���stFHI
]Lst�MNEStB r�lEstSJs�u^stG�v�_EGJn^FjvJKMgHI@sRQkuLFQI^S�KMgHILS5FQG�s&v�GJ_LILfhFQvJstN@Fjv�F f)stG�v-FQKMI gHG-NkstG/KMI@gOG�NkstG�v�g
gHnEv�FQKMI&f)gO_EuE�MstN�]LILK v�scS��kS�vJst��S�gQ�.NkK^JYstGJstI=vJKTFQ�Ls'L=_LFjv�K�gOILS«�ÄgHG�f)gHG�G�stSJu^gOILNkKMIE�ÔsRQkuLFQI^S�KMgHILSygQ�
vJlLs/G-FQILNEgH� S�gO��_EvJKMgHI.B S s/st��uElLFHSJKM�hs/vJlLFQv ! J:��*�$'��*0vJG�_EILfhFQvJKMgHI�gH����gH��shI=vÔsRQkuLFHILS�KMgHI^S
gQ�«G-FQILNkgO�%NEFQv�F�FHILNÂS�gO��_EvJKMgHILS�FH�5gO_EI=v�S #%.DX-!O9�< $#vJg�vJlLs�K���uYgOSJK v�K�gOIÂgQ� &�$�&�.�"�< 9�, $M0�68��.
�R@TJ�$'<h�K.-0�.�0�gHIouYshGJvJ_EG�nLFQvJKMgHI�sRQkuLFQI^S�KMgHILStB

�\I uEG�FOfv�KMftFQ��FQuEuL��KTfhFQvJKMgHILStV�FQv���g=S�v�S�s�f)gOILNRZ|gHG-NkshG5sRQkuLFHILS�KMgHI^S5FHGJs�sh��uE�Mgj�Hs�N � vJlLs
SJgQZ\fhFQ�M�MstN { C �;0�<E $���#O.�� E 0�.;9;$'"�# & $'& .-"?<	!'"�!�,P@M0�* 0'� � xQ�'��v�lLFjv5lLFHS n^stshI _LSJstN sRQRvJstILS�K MHst���
KMI�shIE�OK�ILshshG�KMIE�&FQuEuL��KTfhFQvJKMgHILSB� xblkVYxH�kV±{H�kV HM�'�|Bcr�lEKTS6KTS�NE_Es#vJg�vJlEs �ÄgH�M��gjm�KMIE��G�stFOS�gOILS�3 OÎF�P
]LG-S�v5FQILN SJstfhgHILN ��gH��stIOv-S�gH�6G�FHILNkgH� S�gO��_EvJKMgHILS/FQG�s�gQ�6��FQKMI K�I=v�shG�stS�v K�I�FQuEuE�MKTfhFjv�K�gOILS��
OÄn�P�vJlEs#SJ�RS�vJst� gQ�	sBL=_LFjv�K�gOILS�GJs�S�_L� v�K�IE�/�ÄG�gH� vJG�_EILftFjv�K�gOILS�Fjv�lEKM�HlEstG�gOG�NEshG�n^s�f)gH��s�S LO_LK v�s
f)gO��uE��KTfhFQvJs�N nYsh�OgHILN SJstfhgHILNRZ|gHG-NkstG��«FQILN O�fBP!v�lEs�NkKM��shILSJK�gOILFQ�MK�v�� gQ��vJlLs OÎNkshvJstGJ��KMIEKMS�vJKTfBP
NkK^JYstGJstI=vJKTFQ�¯s'L=_LFjv�K�gOILS��ÄgHGcvJlEs/lEKM�HlEstG6gHG-NkshGc�5gO��shI=v�ScgQ�«vJlEs/G�FHILNkgO�%SJgH�M_kvJKMgHIÂKMILf)G�stFOS�s�S
m�K�vJl vJlLs�gHG-NkshG#gH��v�lEs���gH��shI=v�v�gÂn^s&fhgH��uE_kv�stN 3/K ��v�lEs�uElR�kS�KTfhFH�yuEG�gHnE�Msh� KMS#uYgOSJstN KMI
F O�S�uLFOf)s�gOG�vJKM��s'P#NEgH��FQKMI�
������gQ�6NkKM��shILSJKMgHI��^V«vJlEs��RvJl ��gH��shI=v gH��vJlEs�G�FHILNkgH�
SJgH�M_kvJKMgHI/K�I MHgO�^MOstS.vJlEs�S�gO��_EvJKMgHI gH�^F!Nks)v�shG��5KMIEKTS�v�KMf�uEG�gHnE�Msh� gOI�v�lEs�NEgH��FQKMI�
�������� � B	qcI
KMIElEshG�shI=v6�MK���K�v�FQvJKMgHIogQ�¶S�_^f-l"]^G�S�v�Z|gHG-NkshG�uYshGJvJ_EG�nLFQvJKMgHI��5shvJlEgkNES6KMS�v�lLFjv�v�lEs�_EI^f)shGJv�FHK�I=v�K�s�S
� _^S�v�ILgQv�nYsÂvJgRg �TFQG��HsOV�K³B sHBMV�vJlEs �L_Lfv�_LFjv�K�gOILS�gH�!v�lEs G-FQI^NkgH� ]^sh�TNES�SJlEgH_L�MN�nYs SJ��FH���
f)gO��uLFQG�stN7vJg&vJlEstK�G6��s�FQI�MjFQ�M_EstSeO©v��RuEKTfhFH���M���MstS�S�v�lEshI }�z���PB�r�lEKTS�G�sBL=_EKMGJst�5stI=v6IEshs�NES�v�g
nYs�S�FjvJKTS ]LstN�IEgHv�gHIL���5nR� v�lEs�S�vJgkf-lLFOS�v�KMf�KMIEuE_kv-S�nL_kv�FH�MSJg�nR� v�lEscS�vJgkf-lLFOS�v�KMf�gO_kvJuL_kv�StB¶r�lEKMS
KTSÔstSJu^s�f)KTFQ�M��� NEK 1&f)_L� v�v�g MHshG�K��Ä�I!�J:��*�$'��*	�ÄgHG#IEgOIE�MK�IEs�FQG#uEG�gHnL��st��StV¯FOS#S���FQ�M�#�L_Lf)vJ_LFQvJKMgHILS
KMI G-FQI^NkgH� KMIEuE_kv-S#��FW��G�stSJ_E� v#KMI �TFQG��Hs �L_Lf)vJ_LFQvJKMgHILS�K�I vJlEs&SJ�kS�v�sh��S��£GJs�S�uYgHILSJstS O�S�sts�FHI
sRQEFH�5uL��sÔKMI � HQxM� P)Byq6�TS�g^VElEKM�HlEstG�gHG-NkshG�S�v�Fjv�KMS�vJKTfhS�gH�	KMIEuE_EvcNEFjv-F5FHGJsÔIEgHv�GJs�FHNkKM���7F	MWFHK��TFQnL��sOB
q G�sh�TFjvJs�N FQuEuEG�gOFOf-l KTSÔnLFHSJstN gOI ��FQILK�uE_L�MFQvJKMgHI gQ��vJlEs&S�vJgkf-lLFOS�v�KMf5gOu^stG�FQvJgHG-StB�]k_Lf-l

��s)v�lEgkNES�K�ILfh��_^Nkscv�lEsÔw6sh_L��FHIEI&sDQRu^FQILSJK�gOI.V=m�lEKMf-l7KMS�nLFOS�s�N�gHI&sDQkuLFQILNEK�IE� vJlEs!KMI�MOshG-S�scgQ�
vJlLs�S�vJgkf-lLFOS�v�KMf¶gOu^stG�FQvJgOG¯KMI/Fcwcsh_E��FHIEI SJshG�K�s�SV� {HxRVOHIlM�³VQFHILNÔv�lEs�m�shKM�Hl=v�stNÔKMIOv�sh�OG�FH�O��s)v�lEgkN
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� �EV±�EV.{H{N�|B#r�lEstSJs5�5shvJlEgkNES!lLF	MOs��MK���K�v�Fjv�K�gOILS!gHIÂv�lEs/v��=uYs5gQ����gkNksh�«s'LO_^FjvJKMgHI^S6v�lEsh�ÂfhFHI
FHNLNkGJs�SJStVQFQI^N£VjK �^vJG�_EILftFjvJs�N/FQ�©vJstG«SJstfhgHILN ��gH��shI=v	vJshG���ShVQvJlEst��FQG�s�FH�MSJgcG�stS�vJG�KMf)vJs�N#vJgÔSJ��FH���
_EILfhshGJv�FHK�I=vJKMstStB��\I v�lEs�uEG�stSJshI=v¶uLFQuYshG�VQm�s�SJPHshv�f-l.VQ�ÄgH�M��gjm�KMIE� � �=�kV'�O�'�³V=FQI5s-1&f)KMshI=v�FQuLuEGJg=FHf-l
�ÄgHG�vJlLs�NkshvJshG���K�ILKMS�vJKTf�FHuEuEG�g	QkK���Fjv�K�gOI�gQ�¯SJstf)gOILN&FHILN�lEKM�HlEstG�gOG�NEshG�SJuLFQvJKTFQ�^fhgHG�GJst�MFQvJKMgHILSygQ�
G-FQILNkgO��SJgH�M_kvJKMgHI^ShV=nLFHSJstN�gOI&S�u^FQG-S�s�v�shILSJgHGyuLGJgkNk_Lf)v�S�gQ�.lEKMshG-FQG-f-lEKTf-]LIEK�vJs6st��st�5stI=v�SJuLFHfhstStB
�|v6FQ�M��gjm6StVRK�IouEG�KMILf)KMuE�MsHVR�ÄgHG�v�lEsÔ�ÎFHS�v�sDMjFQ�M_LFjv�K�gOI�gH�0uYshGJvJ_EG�nLFjv�K�gOI7sDQkuLFQILSJKMgHILS�vJg�FHI=� ]3QRs�N
gHG-NkstG!KMIW, $TQ�E=,P*>":.;!'�Ôf)gH��uE�MsRQkK�v���m�K�vJl GJs�S�uYstf)vÔvJg�� V.v�lEs�IR_E� nYshG#gH��Nkst�HG�shs�S�gH���ÄG�shs�NkgH�
_LSJstN7vJg�FHuEuEG�g	QRKM��Fjv�scv�lEs#��stFQI"]Lst�MN�uEG�gHnE�Msh� K�I�vJlLs#uElR�RSJKTfhFQ�.NEgH��FQKMI 
�B
q6ILgQvJlLshGyFQuLuEGJg=FHf-l#v�g#Nks)v�shG��5KMIEKTS�v�KMf�IR_E��shG�KTfhFQ�ESJgH�M_kv�K�gOI gQ�±S�v�gkf-lLFHS�vJKTfkN�a�C�S«KMS«n^FHSJstN

gHI7K�I=v�GJgkNk_LfhK�IL��Q .T$�&�.�<F��@�FQI^N 9;$�$���#'*>":!'<=.�0�KMI7vJlEs!uEG�gHnLFHnEK��MK�v���SJuLFOf)scgOI�m�lEKTf-l�KMIEuE_Ev�FHILN
SJgH�M_kvJKMgHI�_EILfhshGJv�FQKMI=v���FQG�s!�5gkNkst��s�N£B2�|v6KTS�nLFHSJstN7gHI7v�m�g5gOnLSJshG MWFQvJKMgHILS�3

OÄK P�r�lEs�SJuLFHfhsÔgQ�«G�FHILNkgH� ]^sh�TNES�m�K�vJl ]LIEK�vJs SJstfhgHILN7��gH��shI=v-S�fhFQI�nYs#sBL=_EKMuEu^s�Nom�K v�l
IEgOGJ��FHILN2KMIEIEstGJuEG�gkNk_Lf)vtV6v�lEshG�shnR��v�_EGJILK�IE� K�voKMI=vJg�F@[cK��Mn^stG�v�SJuLFHfhs FHILN FH���Mgjm�KMIE� �ÄgOG
{ AÔFQ�MshG�P=KMI&uEG�g���s�fv�K�gOIv�OgH�¯F G-FQI^NkgH� ]Lsh�TN&gOI=vJg/F"OÎfhgH��uE_kv-FjvJKMgHI^FQ�M���&fhgHI MHstIEK�stI=v P	�ÎFH�5KM�M��gQ�
uLFHG�FH�5shvJG�KMf#FHuEuEG�g	QkK���Fjv�K�gOILS�gQ�¶K�vS�9MHstGJ�7� _Lf-l�FHPRK�Iov�g�m�lLFjvcKTScNEgHIEs�KMIovJlLsZMjFQG�KMFQvJKMgHILFH�
�ÄgHG�� _L�MFQvJKMgHI�gQ��]^IEK v�s#sh�Msh��shI=v6��s)v�lEgkNES��ÄgOG6Nks)v�shG��5KMIEKTS�v�KMfÔuLGJgOnE��st��ShB

OÄKMK P#r�lEs�s-1&fhK�stILf)� gQ��vJlEKTS�FHuEuEG�gOFHf-l Nkstu^stILNES�fhGJ_LfhKMFH���M� gOI vJlEs���_LNEKMfhK�gO_LS f-lEgOKMfhs�gQ�
�JfhgRgHG-NkK�I^FjvJs�S���KMI&uEG�gHnLFHnEK��MK�v�� S�u^FHf)sOB«A!l^FQIEst�9FHILN&]RuLFHIEgOS¶KMIS� {'�'�YuEK�gOIEshstGJs�N/vJlEscfhgH��uE_kZ
v�FQvJKMgHILFH�«_LS�s5gQ��vJlEsBJ�$',P@'":$'&�*�!',V9��K!%$M0 O,N�X�P�sRQkuLFQI^S�KMgHI �5shvJlEgkN£V0FQILN lLF	MHs�S�_^fhf)s�SJS��Ä_E�M���
FQuLuE��KMstN/K�v	v�g MWFHGJKMgH_^S¯uEG�gHnL��st��S	KMI5SJgH�MKTN���stf-lLFHIEKTfhS � } j �|B&N�X sRQkuLFHILSJK�gOILS0FHGJs�nLFOS�s�N�gHI/vJlLs
lEgO�5gO�HstIEshgO_LS6f-lLFHgOS�v�lEshgOGJ�ogH��w�B�SK�stIEshG�� j {N�¶FQILN FQG�s�stS�S�stI=vJKTFQ�M���ÂSJu^s�fvJG-FQ�0sRQkuLFHILS�KMgHI^S
gQ�0AÔFH_LS�S�KTFQI�G-FQILNkgO� ]^sh�TNES�KMI=vJg [cshG���K v�scuYgH�M�=ILgH��KMFH�MStB�N�X@sRQkuLFHILS�KMgHI^SyFQ�M��gjm�lEKM�HlEZ³gOG�NkstG
NkshvJshG���K�ILKMS�vJKTf FHuEuEG�g	QRKM��Fjv�K�gOI�gH�¶G�FHILNkgH� ]Lst�MNES!FQI^NÂFQuEuYstFHG6vJg7sRQklEKMnEK�v!SJu^s�fvJG-FQ�	f)gOI�MOshGJZ
�HstILf)sÔKMIo��FHIR��fhFOS�s�S�FOS�m�s#m�KM�M�.S�lEgjm#B
X��TFHS�S�KTfhFH��SK�stIEshGJZ|[cshG���KMfhs N�X sDQkuLFQILSJKMgHILSÔFQG�s�nLFOS�s�N gOI v�lEs�� .���&�*>< .�u^gO���RIEgO��KMFH�

�Ä_EILf)vJKMgHILFH�MS	KMI�v�shG���S	gH��� !'6R0;0�*�!'"&G-FQILNEgH� MjFQG�KMFHnE��s�ShB��\I v�lEshgOGJ�OVWvJlEst��f)gHI MOshG��Hs¶v�g!FHI=�
	 U�Ä_EILf)vJKMgHILFH�RgHI�v�lEs�G�FHILNkgH� SJuLFHfhs � j �|B	[cgjm�sBMHstGtVWKMI uEG-FHf)vJKTf)syv�lEsh��fhgHI MHstGJ�Os�SJ��gjm��M�!�ÄgHG«IEgHIEZ
AÔFQ_^SJSJKMFHI�G�FHILNkgH� ]Lsh�TNES�FHILN�Nkg#IEgHv�FQuEuL��� vJg#G-FQILNkgO� ]Lst�MNLSym�K�vJl #'* 0�9���.�< .�NkKTS�v�GJKMnE_kv�K�gOILShB
qcftf)gOG�NkKMIE�O���OVO�ÄgOG��ÎFHS�v�fhgHI MHstGJ�OshILfhs6K�I N�X�sRQkuLFQI^S�KMgHILS�FQI^N£VklEshI^f)sHV=�ÄgOG�fhgH��uE_kv-Fjv�K�gOILFQ�±s)�©Z
]^fhK�stILf)�OVQvJlLs���f)gRgHG-NkKMILFjv�stS	KMI5uLGJgOnLFQnEKM�MK v���SJuLFHfhs���K�I�m�lEKTf-l5N�X sRQkuLFQI^S�KMgHILS	gH�LvJlLs�G�FHILNkgH�
SJgH�M_kvJKMgHI FHGJs5S�gO_E�Hl=v#S�lLgH_E�TNÂnYs�FONEFQuEvJstNÂvJg7vJlEs�S�v�Fjv�KMS�vJKTfhS�gQ��vJlEs�KMIEuE_kv#NEFjv-F7FHILN�gH�yvJlLs
G-FQILNkgO� SJgH�M_kvJKMgHI.B¶r�lEKTS6ftFQI�n^s�NkgOIEsÔK�IÂFQv��MstFOS�v�v�m�g5m�FW�kS�3

O�F�Pe���7st��uE��gj�RKMIE� Q .-":.-�T!',P*��N.;#��� .��-JK!�"K0�*�$'"�0 OÎ��N�X2sDQkuLFQILSJKMgHILS P�vJl^Fjv�FHGJs�gOG�v�lEgH�HZ
gHI^FQ��m�K�vJl�GJs�S�uYstf)v v�g IEgOIkZ\AÔFH_LS�S�KTFQI uEG�gHnLFHnEKM��K�v�� ��s�FHSJ_EGJs�ShB ]R_Lf-l sDQRu^FQILSJK�gOILStV
G�s)�ÄshG�G�stNov�goFOS { SKMshIEstG�Z\qcSJPHst�U�Yf-lLFHgOS!sRQkuLFHILSJK�gOILScm�shG�se]LG�S�vÔsh��uE�Mgj�HstN K�I f)gO�5Z
uE_kv-Fjv�K�gOILFQ�=FQ�M�HgHG�K�vJlE��S±KMI7� HQzM�|Vt�ÄgO���Mgjm�KMIE�6NksDMOsh�MgHuE��stIOv-S£KMI#uEGJgOnLFQnLK��MK v���K�I � �=zkV�� j �³V
FQI^N�gOI�gOG�v�lEgH�OgHILFH�^uYgH�M�RIEgH��KTFQ�TS�K�I � xRV^xO{N�³B

OÄniPe���&gHuEvJKM��FH���M��SJshuLFHG�FQvJKMIE��Nks)v�shG��5KMIEKTS�v�KMf#FHILN�S�v�gRf-l^FHS�vJKTf!fhgH��uYgHIEstIOv-S�gQ�	G�FHILNkgH�
KMIEuE_kv�NEFjv-F#m�K v�l&uEG�stS�f)G�K�nYstN�SJuLFQvJKTFQ�^fhgHG�GJst�MFQvJKMgHI5vJlLGJgO_E�Hl�D#FQG�lR_EIEstIkZ|e¯g��sBMHs OÎD#e&P
Nks�f)gH��uYgOSJK v�K�gOI � lOzM�|B�q6uLFHG�v��ÄG�gH� nYshKMIE� Fov�lEshgOGJshvJKTfhFQ�yvJgRgH�³V«m�s�SJlEgjm9lEgjm D#e
Nks�f)gH��uYgOSJK v�K�gOILS�fhFHI7nYs#s-1&fhK�stIOv�����f)gO�5uL_kvJs�N7KMIo�HstIEshG-FQ�£NkgO��FHK�I^S 
 �ÄgOGcF5m�KMNEs
f)�TFHS�S�gQ��SJuLFjv�KMFH�	fhgHG�GJst�MFQvJKMgHI��Ä_EILf)vJKMgHILS!nR�o�HshILshG-FQ�MK��tstNc�LFOS�v#�Â_E��vJKMuYgH�Ms5�ÂshvJlEgkNES
�ÄgHG¶s�1&f)KMshI=vyf)gH��uE_Ev�Fjv�K�gOILFQ�ESJuYstfv�G�FH�kFQuEuEG�g	QkK���FQvJKMgHI gH�Lv�lEs6f)gFMjFQG�KTFQILfhs�gHuYshG-Fjv�gHG�B

�\IÂ��N�X�VRvJlEs u^gO���RIEgO�5KTFQ�TS�FQG�s�f-lEg=S�stI��ÄG�gH� vJlEs�lR�RuYshG��HshgO��s)vJG�KTf�uYgH�M�RIEgH��KTFQ�TS�gQ�«vJlLs
� 0��%.-@ X-!�&B*>,P@�m�lEstGJs5v�lEs�_EILNkstGJ�M�RK�IL��G-FQI^NkgH� MjFQG�KTFQnE�MstSÔFQG�s5IEgQv#G�stS�vJG�KMf)vJstN vJg�AÔFH_LSJSJKTFQI
G-FQILNkgO� MjFQG�KMFHnE�MstStB��\I5�ÎFHf)vtVQv�lEshG�s�sRQkKTS�v-SyF!_EIEK LO_Ls6f)gHG�G�stSJu^gOILNkshI^f)s�n^shv�m�stshI5vJlEs�uLGJgOnLFQnEKM��Z
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Largest 2000 Eigenvalues of Factorizable Kernel exp(−10|x−x′|2), x ∈ (−1,1)3
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14 Largest Eigenvalues of exp(−|x−x′|1+δ), x∈ (−1,1)
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	�� 4���eP�gHI�vJlEs!�Ä_EI^fvJKMgHIoSJuLFHfhstS � KMI�m�lLKMf-loNEFjv-F
FQI^N?�WgOG«SJgH�M_kv�K�gOILS¶FQG�s�S�gO_E�Hl=vtB	qcS¶KTS«m�sh�M�EPRIEgjm�I5SJKMILf)s�vJlLs�uEK�gOIEshstGJKMIE�Ôm�gHG�P#gQ�£w�BISKMshIEstGtV
lEgjm�sDMOshG�V¶vJlEs�fhgHILS�vJG�_Lf)vJKMgHI gQ�#F uLGJgOnLFQnEKM�MK v�� ��s�FHSJ_EGJs�� gHI�F �Ä_EILfv�K�gOIS�uLFOf)soKTS�IEgHIEZ
vJG�K M=KTFQ�³B7U�IEs�m�FW��vJgonE_EKM�MN SJ_Lf-l �5s�FHSJ_EG�stSÔKTS M=KTFoDÔgH�M��gH�HgOGJgbJ=� S!f)gOILS�v�GJ_^fvJKMgHI m�lEstGJstn=�� KTS�gHnkv-FQKMIEstN�FHS�SJ_EK�v�FQnL��sÔ�MK���K�v�gH�0uEG�gkNk_Lf)v���s�FHSJ_EGJs�S�gOI�fh�R��KMILNkstG�S�gQ�	K�I^f)G�stFHSJKMIE�/NkKM��shIkZ
SJK�gOI.B	DÔgO����gO�HgHG�gIJ=� S«f)gHI^S�v�GJ_Lf)vJKMgHI�KTS¶K���uYgHGJv�FHIOvyKMI�vJlLscf)gOIOv�sRQRvygQ�±��N�X NEKMS�f)G�s)v�K���FjvJKMgHI^S«gQ�
S�vJgkf-lLFHS�vJKTf N�a!C6VkS�KMILfhs!F/��N�X�NkKTSJfhGJshvJKM�tFjv�K�gOI&KTShVkKMI�F5SJshILSJsHV=vJlLsÔfhgHI MHstG�SJs�v�g/v�lEsÔ��KM��K v�K�IL�
uEG�gkf)stS�S�K�IÂDÔgO����gH�OgHG�gIJ=� S�fhgHILS�vJG�_Lf)vJKMgHI.B

�\IoF/SJshG�K�s�S�gH�0uLFHu^stG�StVi��FQnE_��S�PjF5FHILN&lLKMS�fhgQZ|m�gOGJPOshG-S � ���.�OF	MHs!F ��FQvJlEst��FQvJKTfhFH�^�ÄG-FQ��shZ
m�gHG�P7�ÄgOG���N�X FHuEuEG�g	QkK���Fjv�K�gOIÂgQ�yv�lEs5sh�M��KMukvJKTf5n^gO_EILNEFHGJ��MjFH��_Es5uEG�gHnE�Msh� m�K�vJl S�v�gkf-lLFHS�vJKTf
f)gRs�1�fhK�stI=v�StVES�sts ]Rstf)vJKMgHIÂ{kB�xkVR�ÄgHG�lLgH��gH�OshIEstgH_LS�nYgH_EILNLFQG���f)gOILNkK�vJKMgHILStB¶r�lEs�NkK^JY_LSJKMgHIÂf)gHZ
s-1&fhK�stIOv-S#FQG�s G�shuEG�stSJshI=v�stN�nR��F7vJG�_EILftFjv�stN D#e�sRQkuLFHILSJK�gOI Fjv�SJ_81&f)KMshI=vJ�M�ÂlEKM�HlkZ|gHG-NkstG�� B
r�lEsÔshG�G�gHG�K�ILfh_EG�GJs�N&KMI�v�GJ_EI^fhFjv�K�IL��D#e sRQkuLFHILSJK�gOILS�gQ�0KMIEuE_Ev�NLFjv�F5gOI&vJlLs�FHfhfh_EG-FHf)��gH�¯vJlLs
SJgH�M_kvJKMgHILS!gH��S�vJgkf-lLFHS�vJKTf5sh�M��KMukv�KMf5sBL=_LFQvJKMgHILS#ftFQI n^s�s�S�v�K���Fjv�stN _LSJK�IE�ÂS�v�FHILNEFQG-N�IR_E��stGJKTfhFH�
FQI^FQ�M�RSJKTS�gQ��sh�M��KMukvJKTf7n^gO_EILNEFHGJ� MjFQ�M_Es�uEGJgOnE�Msh��ShV¶KMI@u^FQGJvJKTf)_E�TFQG�V«vJlEsÂ]=v�G�FHIE� e¯sh����FEB �\I
FHftf)gOG�NEFHILf)sÔm�K�vJlÂv�lEs G�sh��FHGJPkS���FHNEs Fjv�vJlEs�stILNÂgH��]Rstf)vJKMgHI xkV±FQI^NÂFHS6KM�M��_LS�vJG-Fjv�stNoKMIÂvJlLs
sRQEFH�5uL��s�S�K�I ]kstfv�K�gOILS5�&FHILNÂ{kVL��N�X NkKTSJfhGJshvJKM�tFjv�K�gOI7KTS��ÎFHK�G��M��KMILNkshuYshI^NkshI=vcgH�0v�lEs#v��Ru^s gQ�
NkK^JYstGJstI=vJKTFQ�	sBL=_LFjv�K�gOI�_EILNEshGÔf)gHI^S�KTNkshG-Fjv�K�gOI.BÔX�gO� nEKMIEKMIE�7fhgHI=vJKMIR_EgH_^S�Nkstu^stILNkstILf)s5GJs�S�_L� v-S
gQ�±S�gO��_EvJKMgHILS«gOI v�lEs6f)gRs-1&fhK�stIOv-S	gQ�±uLFQG-FQnYgH�MKMf�FQI^N lR�Ru^stGJnYgH�MKTf-N�a�C�S	m�K v�l�NEstfhFW�#s�S�v�K���FQvJstS
gHI D#e@sDQkuLFQILSJKMgHILS!S�lLgH_E�TNovJlLshG�s)�ÄgHG�s�FQ�M��gjm ��_LS�vJK^]^ftFjvJKMgHI gQ�yv�lEs���N�X FQuEuEG�g	QkK���FQvJKMgHILScgQ�
,P*>":.T!���NEKKJ±shG�shI=vJKTFQ�¯sBL=_LFjv�K�gOILS�uEG�stSJshI=vJs�N&KMI�]Rstf)vJKMgHILS5��FHILN�{5FHn^gFMOsHB

� �9} � _2A Y G � EH@BABf,G C V �i`&d,ETCFf,A W E h [ @ � Y C	A G Y C	C V dETABf Yih d V h �3A � � q POsh��S�v�shuKMI
vJlLs�shG�GJgOG6FQILFH���kSJKMScFQILN�v�lEs�_EILNEshG-S�v-FQILNkKMIE��gH�	v�lEs�uYshGJ�ÄgHG���FQILfhs#gQ�¶��N�X2FHuEuEG�g	QRKM��Fjv�K�gOILS
gQ�!S�v�gRf-l^FHS�vJKTf7NkK^J±shG�shI=vJKTFQ��sBL=_LFQvJKMgHILS/KTS v�lEs 0�< $N9���!M0�<F*�9���. Q�68,/!'��*><F@�gQ�cvJlEsÂSJgH�M_kvJKMgHI.B r�lLs
uEG�K�I^f)KMuE��sc_EILNkstGJ�M�RK�IE�#s�1&f)KMshILfh�/gH�Y��N�X@FQuEuEG�g	QkK���FQvJKMgHILS	�ÄgOG ,P*>"�.;!��«S�vJgkf-lLFOS�v�KMf�NEKKJ±shG�shI=vJKTFQ�
sBL=_LFQvJKMgHILS5KTS5vJlLFQv�vJlEKTS&Nkstu^stILNkshI^f)sogHI^T KTSS!'":!',P@'<F*�9-�cvJlEKTStV�KMI�v�_EG�I.V�KM��uE��KMstS&sRQku^gOIEshIEZ
vJKTFQ�yfhgHI MHstGJ�OshILfhs G-Fjv�stS!sRQku�O�� � P1P�m�lEshG�s � " z7FHILN P NkstIEgQv�stS!vJlLs�NEsh�HG�shs5gQ��vJlLs5��N�X
FQuLuEGJg	QkKM��FjvJKMgHI¯B
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C MOshIÂm�K�vJl�sDQku^gOIEshI=vJKTFQ�	f)gOI�MOshG��HstILf)sOVE��N�XKTS�fhgH��uE_kv-Fjv�K�gOILFQ�M����sRJ±stf)vJK MHs�gOIE�M��K��¶vJlLs
IR_E� nYshG � gH��G�FHILNkgH� MWFHGJKTFQnL��s�S T _^S�s�N KMI vJlEs7f)gH��uE_Ev�Fjv�K�gOI KMS�SJ��FQ�M�3��ÄgHG�sDQkFH��uE��sOV0K��
F�v�shILSJgHG!uEG�gkNk_Lfv!��N�X S�uLFOf)s/KMS�_LSJstN£V±v�lEs/IR_E�/n^stG�� gH��NkshvJshG���K�ILKMS�vJKTf�uEG�gHnL��st��ScvJg�nYs
SJgH� MHstN7Fj�©v�shG���N�X�NkKTSJfhGJshvJKM�tFQvJKMgHI�KTS �`# � O�P Z P�FQI^N&v�lEs#sRQkuYgHIEstIOv�KMFH�±��N�X2f)gOI�MOshG��HstILf)s
sRQkuEG�stS�SJstN&KMI�vJstGJ��S�gH�!� KTS � OÎsRQku#O�� � � ?�� Z P P)B�]R��FQ�M��ILstS�S�gQ� � KTShVRv�lEshG�s)�ÄgOGJsOVkstS�S�stI=vJKTFQ�F�
_EIk�ÄgOG�v�_EILFQvJsh�M�HV=v�lEs�SJK��tscgH� � IEs�f)stS�S�FQG����ÄgHG��HgRgkN&FHuEuEG�g	QRKM��Fjv�K�gOI5gH�£vJlEsÔS�vJgkf-lLFHS�vJKTf�KMIEuE_kv
NEFQv�F KTSof)�MgOSJsh�M��GJst�MFQvJstNvJg�vJlEs NkstftFW��gQ�#vJlLs stK��OshI MjFQ�M_EstS�gQ��v�lEs f)gFMjFQG�KMFHILf)s gHuYshG-FjvJgOG
�ÄgHG�v�lEsoK�ILuE_kv�NEFQv�FK��m�solLF	MHs��HK MHstI@KMI�]kstfv�K�gOI l SJgH��s�vJlEstgHG�s)v�KMftFQ��stS�vJKM��FjvJs�S5�ÄgHG�v�lEKMS
shKM�HstI MWFH��_Ls5Nks�fhFW�e�ÂK�I uLFHG�v�KMfh_E�MFHGtV±�ÄgOGÔ��FHIR��f)gFMjFQG�KMFHILf)s�ScsDQku^gOIEshI=vJKTFQ�«stK��OshI MjFQ�M_Es5NEstfhFW�
fhFHI7nYs�FHf-lLK�sBMHstN.B
X�gH��uE_Ev�Fjv�K�gOILFQ�«uEG-FHf)vJKTf)s/lLFHSÔSJlEgjm�I.V±K�I FHftf)gOG�NEFHILf)s m�K v�l v�lEs�FQnYgFMHs lLsh_EG�KMS�vJKTf5f)gHIEZ

SJKMNkstG�FQvJKMgHILStV=sDMHstI�sDQRuYgHILshI=vJKTFQ�Y��N�X f)gHI MOshG��HshI^f)s6G-Fjv�stS�vJg5n^s!_LSJsh�MstS�S�K��.v�lEs!NEstfhFW��G-Fjv�s�KMI
vJlLs�D#e sRQkuLFQI^S�KMgHI7gQ�	vJlEs#KMIEuE_kv!NEFjv-F/KTS�v�g=g�SJ��FQ�M��B�]R�Mgjm D#e stK��OshI MjFQ�M_Es#NkstftFW�&gkfhfh_EG�S�K��
vJlLs&S�uLFQvJKTFQ�yfhgHG�GJst�MFQvJKMgHI��MshIE�HvJl gQ��K�ILuE_kv NEFQv�FoFQILN SJgH�M_kvJKMgHI FQG�s�S���FQ�M�yf)gO��uLFQG�stN�vJgovJlLs
NkKTFQ��s)v�shG�� gH��vJlEs�uElR�kS�KTfhFH��NEgH��FQKMI�
ÂB r�lEKTS KM��uE��KMstS�FHI sRQEf)s�SJSJK MHsh�M� lEK��Ol@NkKM��shILSJK�gOI
� gQ��v�lEs9MOstfv�gHG)ToKMI vJlLs&��N�X NEKMS�f)G�s)v�K���FjvJKMgHI FHILN£V«lEshI^f)sHV«gH��v�lEs���N�X f)gO�5uL_kv�FQvJKMgHILFH�
NkgO��FHK�I¯B

U�IEs L=_EstS�vJKMgHI gQ��S�vJgkf-lLFOS�v�KMf/G�sh�H_L�MFHGJK�v��7uYshGJvJKMIEstIOvÔv�g7v�lEs�s-1&f)KMshI^f)�ÂgQ����N�X FQuEuEG�g	QRZ
KM��FQvJKMgHI�KTStV^v�lEshG�s)�ÄgOGJsOVLlEgjm v�lEs/fhgHG�GJst�MFQvJKMgHIo�MshIE�HvJl gH�¶vJlEs/K�ILuE_kv#NEFjv-F&KMIi�L_EstILf)s�S6v�lLFjv!gQ�
vJlLsÔSJgH�M_kv�K�gOI �RK v6FQuLu^s�FQG-S�v�lLFjv6FQv��MstFOS�v��ÄgHG��MK�IEs�FQG�uEG�gHnE�Msh��StVkFQnLSJshILfhs�gH�	SJ��FQ�M�±fhgHG�GJst�MFQvJKMgHI
�MshIE�HvJl�KMI�K�IEuL_kv6NEFjv-F stILS�_LGJs�S�v�lEKTS�KMI7vJlEsÔG-FQILNkgO� S�gO��_kv�K�gOI.BA�EgOG�ILgHIE�MK�ILstFQG�uEG�gHnE�Msh��S�vJlLs
��stf-lLFHIEKTS���S#m�lEKTf-l uEG�gkNk_Lfhs&S�KMIE�H_L�MFHGJK�vJKMstS6O�FHStV«sHB �LBMV	SJlEgkf-PkShV«S�KMIE�O_E�MFHGJK�vJKMstStV	s)v�fHB P4KMI vJlLs
NkshvJshG���K�ILKMS�vJKTf�ftFHSJs�FHuEu^s�FQG«FQ�TS�gcvJg!�HstIEshG-Fjv�s�G-FQILNkgO� S�gO��_kv�K�gOILS0m�K v�l/SJ��FH���kSJuLFjv�KMFH�=fhgHG�GJst�MFQZ
vJKMgHI��MshIL�QvJl¯VOsBMHshI�K��£vJlLscKMIEuE_kv�G�FHILNkgH� ]Lsh�TNES�FQG�s�IEgQv�gQ�±vJlEKTS�v��=uYsZO�S�stsB��}t�M�^�ÄgHG�IR_E��stGJKTfhFH�
G�stSJ_E� v-S6KMIÂvJlLKMS!NkKMGJs�fvJKMgHI�PB6r�lEKTS5J:��$O+�, .�& $ X	0�&�!�,>,29;$�����.-,/!'<F*�$'" , .�" QO<E� *>" *>"'J:68<5#%!'<=!�!'"�#
0�$',P68<F*�$'"/KMStVkFjv�uLGJs�S�stIOv�V=F ��F ��gHG�n^gHv�vJ�MshILstf-P�K�I&vJlEsÔNksDMOsh�MgHuE��stIOv�gQ�.G�gHnE_LS�v�FHILN��HstIEshG-FQ�M�M�
FQuLuE��KTfhFHnE�Ms!��N�X�Z|nLFHSJstN7Nks)v�shG���K�IEKTS�vJKTf#S�gO�^MOshG-Sy�ÄgOG6S�v�gRf-l^FHS�vJKTf!NEKKJ±shG�shI=vJKTFQ�£s'L=_LFjv�K�gOILShB

��FHSJstNogOIovJlEs5FQnYgFMHs�NkKTSJfh_LS�S�KMgHI.V^m�s5S�sts#v�m�g&FQuEuEG�gOFOf-lEstS�vJg�v-FHf-PR��s�vJlEs5S���FQ�M�0fhgHG�GJshZ
�TFjvJKMgHI��MshIE�HvJlouEG�gHnE�Msh��3

O�F�P { f)gOFHG�SJshILK�IE���0gH��v�lEs�vJstILS�gOG�uEG�gRNE_Lfv���N�X SJ_EnLSJuLFHfhstS���v�lEsÂ��gOS�v&NkK�G�stf)v�m�FW� v�g
FHf-lLK�sBMHs vJlEKTSÂKTSÂv�g2FQ�M��gjm��ÄgHG ('!'��*�!%+-, . 0�<=$�9��K!'0;<F*�9 JK$�,P@'"�$�&B*�!�,�#O. QO��.;.�0 P j ��� #}��hQ0QhQ>��� B�r�lEKTS�m�FOS5_LS�s�N@sOB �^B�KMI � }'lM�cFQILN FQ�TSJg KMI � ���cFHILN FQ�M��gjm6S vJg lLFHILNk�Ms
OÄgOI7u^FQG-FQ�M��st�±FHG�f-lLK v�stfv�_EG�stS PysDQRu^FQILSJK�gOI�gOG�NkstG�S�_Eu�vJg � #2{HzEB¶w6_L�5stGJKTfhFH�£sRQkuYshGJZ
KM�5stI=v�S#FQuLu^s�FQG!vJgoKMILNkKTfhFjv�sHV.lLgjm�sBMHshG�V±vJl^Fjv#sDMOshI uLGJgkNk_Lf)v�S�uLFOf)s�SÔm�K v�l MjFQG�KTFQnE�Ms
uYgH�M�=ILgH��KMFH�!NEsh�HG�shs�S&FQG�s { vJgRg��HshILshG�gH_LS�� �!K��/FQILN2lEgjm �Ä_EG�v�lEshGoS�F	M=KMIE�=S�fhFHI2nYs
G�stFQ�MKM�hstN7KTS�vJlEsÔv�gHuEKTfÔgQ�	gHIE�OgHKMIE�/m�gHG�P±B

OÄniP�FQn^FQILNkgOIEKMIE� v�lEs�D#e£Z³v��Ru^sÔSJshuLFHG�FQvJKMgHI�gH�	S�vJgkf-lLFOS�v�KMf!FQILN�NkshvJshG���K�ILKMS�vJKTf MWFHGJKTFQnL��s�S
� v�lEKMS�KTSyG-FjvJlLshG�SJuYstf)_L�MFQvJK MHs6Fjv�uEG�stSJshI=v�FQI^N���FW�5nYscf)gO�5uL_kv�FQvJKMgHILFH���M�/KMIk�Äs�FHSJK�nE�MsHB

q6��vJlLgH_E�OloFHILFQ�M�kS�KTS�gQ�¶��N�X �ÄgOG6�MK�IEs�FQG6st���MKMukvJKTfÔuEG�gHnE�Msh��S�KTS ��G�sh�TFjv�K^MOsh�M�8�/fhgH��uE�Ms)vJsOVLKMI
vJlLs&S�stILS�s�v�lLFjv�sDQku^gOIEshI=vJKTFQ��f)gHI MOshG��HshI^f)s5_EILNkstG S�_K1�fhK�stI=v S���gRgQv�lEIEstS�S#FHS�SJ_E��ukvJKMgHI lLFOS
nYshshIouEG�gFMHs�N£VR� _Lf-loG�sh��FQKMILS�vJg�nYs�NkgOIEs!�ÄgHG�IEgOIE��KMIEs�FQG�uEG�gHnE�Msh��StB

� � ����� A � V C V � �&E h @'f Y�h ?&EH@'f,@ � r�lEs���N�X sDQkuLFQILSJKMgHI KMS#F �LZ�v��RuYs5sDQkuLFQILSJKMgHI vJlLFQv
shI���gj�RS!�ÎFOS�v fhgHI MHstGJ�OshILfhs/m�lLshIEsBMHshGÔv�lEs�SJgH�M_kvJKMgHI KTS�S���gRgQv�l.B7[cgjm�sBMHstGtV±�ÄgOG S�gO��s�FHuEuE�MK Z
fhFQvJKMgHILStVEv�lEs uLGJgOnLFQnEKM�MK v����Ä_EILfv�K�gOI gH�	v�lEs/SJgH�M_kv�K�gOIÂ��FW�7IEgQv!lLF	MHs�SJ_81&f)KMshI=vÔS���gRgQv�lEIEstS�StB
]R_En^S�s'LO_LshI=vJ�M�HV±v�lEs5fhgHI MHstGJ�OshILfhs�gQ�¶v�lEs �EZ³v��Ru^s/sRQkuLFQI^S�KMgHI NEs)vJstGJKMgHG-Fjv�stStVYFOS!K vÔKMSÔF��H�MgHnLFH�
uYgH�M�=ILgH��KMFH�6FQuEuLGJg	QkKM��FQvJKMgHI KMI�vJlEsÂG-FQILNEgH� SJuLFHfhsHB�r¯g f)KMG-f)_E�eMHshI=v5vJlEsÂNkK 1&f)_E��v��HV�gHILs
f)gO_E�TN _LSJs&uEKMstf)stm�KMSJs�uYgH�M�RIEgH��KTFQ�TShB ]k_Lf-l@FQuLuEGJg=FHf-l.V0vJstGJ��s�N FHS �=Z�v��RuYs&sRQkuLFHILSJK�gOI.V«m�FOS
]LG-S�v«uEG�gHuYgOSJstN#KMI � ���|B«q�SJK���KM�MFHG0��shvJlEgkN£VHFH�MSJgcn^FHSJstN�gOI#vJlLs�KTNks�FcgH�L��gkftFQ�RFQuEuEG�g	QkK���FQvJKMgHILStV
KTScuEG�stSJshI=v�stNÂKMI � x%H��|V±m�lEshG�s/F�m�F	MOsh�Ms)vcnLFOS�KTS6KTSÔFQILFH���R�tstN£Bcqc�MSJgLV±KMII� {Q�M�¶F&�/_E��vJK�Z³st��st�5stI=v
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Nks�f)gH��uYgOSJK v�K�gOI gH��v�lEs�G�FHILNkgO� S�uLFOf)s�KTS#NksDMOsh�MgHuYstN FQILN ��N�X sRQkuLFHILSJK�gOILSÔFQG�s/st�5uL��gj�OstN
gHI7stFOf-l&sh�Msh��shI=v�Byq6I�sDQRvJshI^S�KMgHI7gQ�.v�lEs�SKMshILshGJZ|q�S�POsh��sRQkuLFHILS�KMgHI^Syv�g�!���+-*><F��!'��@�uYNk�ÎS�m�FOS
uEG�stSJshI=vJs�N�KMI � j zM�¯m�lEstGJs#gOG�v�lEgH�OgHILFH�^uYgH�M�RIEgH��KTFQ�TS�m�stGJs#fhgHILS�vJG�_Lfv�stN7gHIkZ³vJlLs)Z6�L�&v�g5G�shuLGJshZ
SJshI=v gHuEvJKM��FH���M� FQI FQG�nEK�vJG-FQG���uEG�gHnLFHnEKM��K�v�� NkKTS�vJG�K�nE_EvJKMgHI.B�r�lEKTS�sDQRvJshI^S�KMgHI.V«KMI �ÎFHf)vtV¶KTS#vJlLs
PHst��v�g#� _E��vJK�Z|NEgH��FQKMI�G�FHILNkgH�9NkstfhgH��uYgOSJK v�K�gOI.VQgQv�lEshG�m�KTS�s�m�s6FQG�s�gHIE�M� �MKM�5K�vJs�N5vJg#_EILK �ÄgOGJ�
u±NR�ÎS�FHILN�f)gOGJG�stSJuYgHILNkKMIE�O��� e¯sh�OshILNkG�s6uYgH�M�RIEgH��KTFQ�TShB«q6IEgHvJlEstG�fhgHILS�vJG�_Lfv�K�gOI�gQ�£nLFHSJKTSym�gHGJvJl
��shI=vJKMgHILK�IE�ÂKTSÔv�lEs �JNEgH_EnE�Ms)Z|gHGJvJlLgH�HgOILFQ� ��nLFOS�KTS�NkKTS�f)_LS�S�s�N K�I � �'�|B9SlEstI G�FHILNkgH� K�ILuE_kv�S
FQG�s�GJstuEG�stSJshI=vJs�N FOS�D#e�sRQkuLFHILS�KMgHI^ShV£v�lEs�NkgO_EnE�Ms)Z|gHGJvJlEgO�HgOILFQ�«nLFOS�KTS#fhFHI sDJYs�fv�K^MOsh�M� NkKTFQ�HZ
gHI^FQ�MK��ts�vJlLs/��Fjv�GJK^Q�G�stSJ_E� v�K�IL�&�ÄG�gH� vJlLs5S�vJgkf-lLFOS�v�KMf5AÔFQ�MshG�P=KMI�uEG�g���s�fv�K�gOI.B#r�lEs/��FQvJG�KKQ�KMI
NkgO_EnE�M��gHGJvJlEgO�HgHI^FQ�Ln^FHSJKMS�m�KM���£nYsÔnE��gkf-P&NkKTFQ�OgHILFH�YFHILN�ftFQI7n^s#SJgH� MHstN&K�IoSJFH��s!fhgH��uE�MsRQkK v��
FHS���gHI=vJs X�FQG��Mg/��s)v�lEgkNEStB

� � �L� c Y d,d Y GbETA'f Y�h � V A � Y [&@ � �\I FHNENEK v�K�gOIÂvJg�vJlEs�AÔFQ�MshG�P=KMIÂ��s)v�lEgkNES�NEKMS�f)_LS�SJstNÂKMI
vJlLKMS�uLFHu^stGtV�gHIEsofhFHI FONkgHuEv�F f)gO���MgkfhFjv�K�gOI�FHuEuEG�gOFHf-l¯B�]R_Lf-l FQI�FQuEuEG�gOFOf-l v��RuEKTfhFQ�M�M� GJshZ
L=_EKMGJs�ScG�shuYs)v�K v�K^MOs G�_EILS�gQ��F�NEs)vJstGJ��KMIEKTS�v�KMf/S�gO�^MOshGcgOI F�SJs)v!gQ��uLGJs�SJfhGJKMn^s�N OÎNkshvJstGJ��KMIEKMS�vJKTfBP
IEgkNEFH�	uYgHKMI=v�S#FHILN G�stSJ_E��v�S!KMI Fof)gO��uE��shvJst���Â_EI^f)gH_LuE��s�N SJ�kS�v�sh� gH��sBL=_LFQvJKMgHILStB/[cshILfhsHV.K�v�S
KM�5uL��st�5stI=v�Fjv�K�gOI�KTS6v�GJK MRKMFH�0FQI^NÂKMScuLFQG-FQ�M�Msh�MK���FjvJKMgHIÂKTS6G-Fjv�lEshG!S�v�G�FHK��Ol=v��ÄgHG�m�FQG-N£B�r�lEs/f-lEgOKMfhs
gQ�±IEgkNEFH�LuYgHKMIOv-S¶KTS�f)G�K�vJKTfhFQ�F�OFH� v�lEgH_L�Hl�K�I�gOIEs6G-FQILNkgO� NkKM��shILSJK�gOI O � # }	P	vJlLshG�s6FQG�s�FHnE_EIkZ
NEFHIOv�f-lEgOKMfhstStV.sHB �LBMV�L=_LFONkG�FQvJ_EG�s5u^gOK�I=v�SÔgH��gOG�v�lEgH�OgHILFH�0uYgH�M�RIEgH��KTFQ�TS5O � lH�kVLHQzM� P)V.v�lEs&fhFOS�s�S
gQ��� _E��vJK�Z\NkK���stILS�KMgHI^FQ�«G�FHILNkgO� S�uLFOf)s�S�O ��� }'P!FQG�s ��gHG�s�NkK 1&fh_E� v�B��\I � j �M�|V.lEKM�HlEZ³gOG�NkstG
f)gO���MgkfhFQvJKMgHI&��s)v�lEgkNES�FQG�scuLGJgOu^g=S�s�N&FQILN7FQILFH���R�tstN£B �|v�KMS�SJlEgjm�I�v�lLFjv�vJlLs�IEgkNEFH�£S�shv�n^FHSJstN
gHI5v�shILSJgHGyuLGJgkNk_Lf)v�S¶gH�£gHIEshZ|NkKM��shILSJKMgHILFH�kIEgkNEFQ�LSJs)v-SyKTS¶KMILFQuEuLGJgOuEGJKTFjv�s�K�I�lEKM�HlEZ|NkKM��shILSJKMgHILFH�
G-FQILNkgO� S�uLFOf)s�S OÎNE_Es�vJgcK�v�S0�ÎFOS�v«�HG�gjm�vJl#gH�EvJgHv�FQ�=IR_E� nYshG	gQ�^u^gOK�I=v�S PVQFHILN#v�lEs�S�shv�S0nLFHSJstN#gOI
]R��gH�M�OFHP&S�u^FQG-S�s��HG�KMN7FQILN�]=vJG�gH_LNv� S�fh_EG MjFQvJ_EG�s!FHGJs�� _Lf-l���gHG�s�s�1&f)KMshI=vtB¶r�lEs#f)gO���MgkfhFQvJKMgHI
��s)v�lEgkNÂnLFHSJstNogOIovJlEs�]R��gH�M�OFHP�SJuLFQG-SJs#�HG�KMNoKTScFHnE��s�vJg7FOf-lEKMsDMHs#lLK��OlkZ³gOG�NEshG6f)gOI MHshG��HstILf)sOB
q6��vJlLgH_E�Ol/K�v�S0vJgHv�FH�=IR_E�/n^stG¶gQ�LILgRNLFQ�Ru^gOK�I=v-S«KMS	lEKM�HlEstG	vJlLFHI�vJlLs�IR_E�/n^stG¶gQ�Ln^FHSJKMS0�Ä_EILf)vJKMgHILS
gQ��F���N�X sDQkuLFQILSJKMgHI.VYvJlLs�SJuLFHG�SJs/�OGJKTN fhgH�M��gkftFjvJKMgHI �5shvJlEgkN S�lLgH_E�TN nYs�K�I MOstS�vJKM�OFjv�stN�FOSÔF
uYgQvJstI=vJKTFQ�¯FH� v�shG�ILFjv�K^MOscv�g�AÔFH��stGJPRKMI7��shvJlEgkNEStB

� � � ���	� V�� � E3f,d,@�� � r�lLs�FOSJSJ_E��ukvJKMgHI vJlLFQv	G-FQI^NkgH� KMIEuE_kv-S¯�ÄgO���Mgjm FÔAÔFQ_LS�S�KTFQI/NkKMS�vJG�K�Z
nE_kv�K�gOI�KMS¶st��uE��gj�OstN5KMI5��FHI=�5FQuEuL��KTfhFQvJKMgHILStVQnE_kv�K vyKTS¶gHn MRKMgH_LSJ��� K�ILFHuEuEG�gHuEG�KTFjvJs��ÄgHG�G�FHILNkgH�
]Lst�MNES5m�lEKTf-l@sDQklEK�nLK v&SJK��OIEKK]YfhFQI=v�S�POshm�IEs�SJStB �EgHG�sDQkFH��uE��sOV«vJlEsÂfhg=s�1&f)KMshI=v5KMI v�lEsÂNkK^JY_kZ
SJK�gOI&sBL=_LFQvJKMgHI&��FW�5�ÄgH�M��gjm2F7, $TQ�":$'��& !',RNkKMS�vJG�KMnE_kvJKMgHI¯B¶]kK��OI�uEG�gHuYshGJvJKMstS�gQ�.KMIEuE_kv6NEFQv�F�vJlLFQv
FQG�s#f)G�_Lf)KTFQ�Y�ÄgOG6m�st����Z|u^g=S�s�NkIEstS�S�gQ�«n^gO_EILNEFHGJ�5MjFH��_Es#uLGJgOnE��st��S���FW��n^s#�MgOS�v�K�I�vJlLs#uEGJgkfhstS�S
gQ�yD#e v�GJ_LILfhFQvJKMgHI.V^GJs�S�_E��vJKMIE�&KMIÂKM����Z³uYgOSJstNEIEstS�S6gH�	v�lEs/NEs)vJstGJ��KMIEKTS�v�KMf#uLGJgOnE��st��S6m�K�vJl�SJ��FH���
uEG�gHnLFHnEKM��K�v�� KMI ��N�X�FQuEuLGJg	QkKM��FQvJKMgHI.Bc�LgHG sDQEFQ��uE�MsHV«_EILSJgH� MjFQnEKM��K�v�� gQ�6SJ�RS�vJst��S G�stSJ_E��vJKMIE�
�ÄG�gH� [6shG���K v�s)Z\f-lLFQg=S�sRQkuLFHILS�KMgHI��ÄgOG6gHG-NkshG<P9gH�«sDQkuLFQILSJKMgHILS�lLK��OlEshG�v�lLFQI�F�fhGJK�vJKTfhFH�.gHG-NkstG
m�FHS6gOnLSJshG MHstN�KMI�IR_E��shG�KMftFQ�0sRQku^stGJKM��shI=v�S�� j H��|B�q GJst�5s�Nk��uEGJgOu^g=S�s�NoK�II� j H��	m�FHS6vJlEs/_LSJs
gQ�.F���vJG�_EILfhFQvJs�NK��AÔFQ_LS�SJKMFHI�NEKMS�vJG�K�nL_kvJKMgHI.By]R_^f-l&FÔ�5gkNkst�LKTSynLFOS�s�N�gHI�FÔv�GJ_EI^fhFjv�stN ~ FHfhgHnEK�Z
f-lLFHgOS	sRQkuLFHILS�KMgHI¯BL�|v-SyNkKTS�v�GJKMnE_kv�K�gOI�FHuEuEG�g	QkK���Fjv�stS«F#AÔFQ_LS�SJKMFHI5fh��g=S�st���OVHFHS¶SJlEgjm�I�K�I	�	KM�H_EG�s
HRBM}HV=FQILN�K�v�l^FHSynYgH_LILNkstN�SJ_EuEuYgHGJvtVOvJlLshG�shnR�5FH���Mgjm�KMIE��f)gOIOv�GJgO�EgQ�±v�lEsc_EI^NkshG-S�lLg=gHvJKMIE�#m�lEKTf-l
fhFH_LSJstS�KM����Z³uYgOSJstNEIEstS�ShB

�|v&lLFOS�FQ�TS�g nYshshISJlEgjm�I�vJlLFQv�vJlEs�D#FHGJlR_EIEstIkZ\e.g��sDMHs�sDQkuLFQILSJKMgHI ��FW��NksDMOsh�MgHu ��gOIE�
v�FHK��TSÔFHS!gHILs KMILf)G�stFOS�s�S6v�lEs�I=_L� nYshGÔgQ�yv�shG���ShV£sBMHshI vJlEgO_E�Hl FQ�M�	vJlEs�G-FQILNkgO� MWFHGJKTFQnL��s�ScKMI
vJlLs5sDQkuLFQILSJKMgHI l^F	MHs5n^gO_EILNks�N SJ_EuEuYgHGJvtB5r�lEKTSÔm�K��M��fhFH_LSJs v�lEs�_EILNkstGJ�M�RK�IE�ouEG�gHnL��st��V£sOB �^B�V
sh�M�MK�ukv�KMf sBL=_LFQvJKMgHI.VLvJg�nYs SJK�IL�H_E�TFQG����7u^stG�v�_EG�n^s�N£V£S�sts7� l'�³B �|v!KMSc�Hshvc_EILfh��s�FQGclLgjm4v�g&G�stSJgH� MHs
vJlLKMS!KTSJSJ_Es��ÄG�gH� F���FjvJlLsh��Fjv�KMftFQ�	u^gOK�I=vÔgQ� MRKMshm#V£FQ��vJlEgO_E�Hl¯VYKMI uLG�FOfvJKTf)sOV±gHIEs5fhFQI f)gHI=v�GJgO�
vJlLs�I=_L� nYshG¶gQ�±sRQkuLFHILSJK�gOI�vJstGJ��S«v�gÔPHshstu v�lEs6f)gOILS�vJG�_Lfv�stN/G�FHILNkgH� uEGJgkfhstS�S0m�sh�M�EnYgH_EI^NkstN£B

� � ��� 
kYih � � A V C'� f h A V �iC	EHABf Y�h � r�lEs GJs�S�_E��v�S6K�I ]Rs�fv�K�gOI ��S�lLgjm6S�vJlLFQv6vJlEs shG�GJgOG�gQ�
�HstIEshG-FQ�MKM�hstN7uYgH�M�=ILgH��KMFH�.f-lLFQg=S���FW�&�HG�gjm�ÄgHGc��gOIE�QZ³vJstGJ� KMI=vJst�HG-FjvJKMgHI^ShBy]R_Lf-lÂgOnLSJshG MWFQvJKMgHI
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uEG�stSJshI=v�S F�f-lLFQ�M�MshIE�Os5gOI vJlEs�f)gOIOv�GJgO�¶gQ��shG�G�gHGÔ�ÄgHG vJKM��s)Z\NkshuYshILNEshI=v uEG�gHnE�Msh��StBÂq u^g=SJSJK�Z
nE�M�7G�sh��s�Nk�7��FW�7n^s vJg�G�sh�H_L�MFHGJ�M�7f-lLFHIE�Hs!v�lEs uLFHG�FH��s)vJstG�S T�KMIovJstGJ��ScgQ�¶m�lEKTf-lovJlEs���N�X
FQuLuEGJg	QkKM��FjvJKMgHI7KMS�S�gO_E�Hl=v�B�r�lEKTS6f-lLFQIL�HsÔgQ�¶uLFHG�FH�5shvJstG�S�fhFHIon^s FOf-lEKMsDMHs�N�s�1&f)KMshI=vJ�M�&�ÄG�gH�
FQI�s�S�v�K���Fjv�stNfhgFMWFHGJKTFQI^f)soPHstGJIEst� ��� nR� v�lEsÂ�ÎFHS�v7FHuEuEG�g	QRKM��Fjv�K�gOI�gH�!v�lEs D#e stK��OshI MjFQ��Z
_Es�ShB�r�lEs���gOIE�QZ³vJstGJ� KMI=vJst�HG-FjvJKMgHI KMS�SJ_Es�lLFHS!nYshshI FONENkG�stS�S�s�N�KMI � {Q�M�|V¯m�lLshG�s5FHI FONEFQukv�K^MOs
� _L� v�K Z\NkgH��FHK�I���N�X FHuEuEG�gOFHf-lÔm�FHS	NksDMOsh�MgHuYstN �QSJuYstf)K^]^ftFQ�M���OVj�5gOGJs�sh�Msh��shI=v�S«FHGJsyKMI=vJG�gkNk_Lf)s�N
SJsh�Mstfv�K^MOsh�M�ÂK�I gHG-NkshG!v�g�SJ_EuEuEG�stS�S�vJlEs/�ÎFHS�v#�HG�gjm�vJl�gH��stGJG�gHG!FHS�vJlEs�KMI=vJshG MjFQ�«gQ��vJKM�5s�KMI=vJs)Z
�HG-Fjv�K�gOI�KMILf)G�stFOS�s�ShB

� � � � _2A Y G � EH@BABf,G [&f,@'G Y�h ABf h `&f A'f V @ � �|vÔKMS�m�sh�M�	PRIEgjm�I�vJlLFQv�uYgH�M�=ILgH��KMFH�	f-l^FQgOS6�ÎFQKM�MS
KMI�F&S�lLgHGJv6vJKM��s#�ÄgHGcvJlEs SJgQZ\fhFH���MstNoDÔG-FQKTf-lEILFHIkZ U�G-SJ�tFQ� vJlEG�shshZ³��gkNks#uEG�gHnL��st��V±f)gOILS�vJG�_Lfv�stN
FHS�F�S�KM��uE�MKK]Ls�N���gRNEsh�Ev�g�G�shuEG�stSJshI=v«vJ_EG�nE_E�MshI^f)s6KMI=vJshG-FHf)vJKMgHILS � �RxN�³B �|v�KTSyF#ILgHIE�MK�ILstFQGyvJlEG�shshZ
NkKM��shILSJK�gOILFQ�LU!a!C�S��kS�vJst� 3
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SJ_En ��stf)v v�g S�vJgkf-lLFHS�vJKTf�KMIEK�vJKTFQ��f)gOILNkK�vJKMgHILStB ]=v-FQILNLFQG-N u^gO���RIEgO�5KTFQ��f-lLFHgOSÔ�ÎFHK��TS�v�g uEG�stNEKMf)v
vJlLs5SJgH�M_kvJKMgHI¯V.FQILN K�I �ÎFHfv!vJG�_EILftFjv�stN�sDQkuLFQILSJKMgHILS���FW�ofhgHI MHstGJ�Os#vJg�shG�G�gHIEstgH_LS�S�gO��_kv�K�gOILStB
r�lEs���FQKMI G�stFHSJgHI �ÄgHG�vJlEKTS#KTS#vJl^Fjv#vJlLs��ÄGJs'L=_EshILfh� gH��v�lEs&SJgH�M_kvJKMgHI Nkstu^stILNES�gOI vJlEs&G-FQIEZ
NkgO� MjFQG�KTFQnE�Ms&FQILN FH�MSJgovJl^Fjv�v�lEshG�s&KTS F�NkKTS�f)gHI=v�K�IR_EK�v�� KMI vJlLs&K�ILK v�KMFH��f)gOILNkK�vJKMgHILStB 4cSJK�IL�
FQI FHNLFQukv�K^MOs/�/_E� v�K Z|sh�Msh��stIOv���N�X FHuEuEG�gOFOf-l.V£lEgjm�sDMHstGtV±nLFOS�s�N gOI v�lEs��MgRftFQ��MjFQG�KMFHILf)s�fhFHI
sRJ±stf)vJK MHst���7GJs�S�gO�^MOs�v�lEKTS6uEG�gHnE�Msh�oVLSJshs � {Q�'�³BV�\I ]L�H_EG�s HRB�xHOÎ��sh�©v PV^m�s�SJlEgjm4vJlEs sDMHgO��_EvJKMgHI�gQ�
vJlLs-MjFHGJKTFQILfhsygQ� � ? _LSJK�IL�6vJlLKMS«�/_E� v�K Z|sh�Msh��stIOv¶FQuLuEGJg=FHf-lÔ�ÄgOG«NEKKJ±shG�shI=v�MWFH��_LstS	gQ�^FHI/FONEFQukv�K^MOs
vJlLGJs�S�lEgO�MN�� ? B�EgOG�f)gH��uLFHGJKTSJgHI�m�s�K�ILfh��_^Nks5vJlEs�G�stSJ_E� v-SÔ�HK MHstI nR����N�X m�K�vJl u^gO���RIEgO��KMFH�
gHG-NkstG � #�lOzEBL�|v�fhFHI�n^s!S�stshI�v�lLFjv�f)gH��uLFHGJKMIE�Ôv�g#vJlEs�GJs�S�_L� v-Sy�HK MHstI�n=���ÂgOIOv�sÔX�FHGJ�Mg#m�K v�l
}���zHzOz �JzOzHz7GJs�FQ�MK���Fjv�K�gOILShV«��N�X m�K v�l uYgH�M�=ILgH��KMFH��gOG�NEshG<�E# lHzÂnYsh�OK�I^S�v�g���g=S�s�FHftf)_EG-FHfh�
Fjv���� � FHILN �ÎFHK��TS5n^st�HgOILN v�lEKMS�uYgHKMI=v5m�lLK��Ms�v�lEso� _E��vJK�Z|sh�Msh��shI=v���N�X f)gHI MOshG��HstS FHS�� ?
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