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:�h=IEAb+DAB$iKFGDeT&ECH�EAbOB HXN��CBU��EA="�XB YgM\JQ��EA=IHKJ+FXJ\T � �&
 �h=IEAb)DeB$iKFGDeT
ECH0EAbOB *+* HKMOECV MOE�Y[M\J\��EA=SHKJ�' 2�bQ=S?���HKPRVQFGDe=S?CHKJ;WIBUT;ECH0EAbOB
��HKJ\�$WSM\?A=SHKJ+EAb\FGEaEAbOBU?AB
FGVQV\DAHKFX�eb\BU?
FGDeB
��HKJQ��B$V\EAM\FXWSW"�&EAbOB
?AFXP-B(� �hbQ=SWIB *+* HKM\ECVQMOEa?CBUJ\?A=IEA=%�d=IE&�+FXJ\FXW"��?A=S?o=S?aWIBU?A?a��HKP-V WIB��&FXJ\T7TOHdBU?
J\HXE�DABUW"��HKJL?A=SPRVQWS=IY �d=@JOi+FX?A?AMQP-V\EA=IHKJ\? '

� ) J-FXWIiXHXDe=SEAb\P ECH5��=S?AMQFXWS=��$B6T\BU�$=S?A=IHKJ&NZHKM\J\T\FGDe=SBU?!� EAbQFGEa�$FXJ7NZB
M\?CBUT;ECH�WIH��$FGECB�EAbOB6NZHKM\JQT\FGDe=IBU?
YgHXDeP-BUT&=SJ+=@JOVQMOE�?CVQFX��B FXJ\T)ECH>TOB$ECB$DePR=@JOB��hb\=@�eb�NZHKM\J\TQFGD��>=@?�=SP-V WIBUP-BUJ`ECBUT�N��-�hbQ=S�eb)bQ=ST\TOBUJ
MQJ\=IE!' 2�bOB;FXWIiXHXDe=IEAbQP �$FXJ FXWS?CH�N_B;M\?CBUTLECH8TOB$ECBU��E�=IDeDABUWIB!�GFXJfEh=@JOVQMOE�FXJ\T.b\=STQTOBUJ M\J\=SEA?!' * *
D M\WIB7B��dECD FX��EA=IHKJ FXWIiXHXDe=SEAb\PR?0�$FXJ M\?CB-EAbQ=S?0FXWIiXHXDe=IEAb\P ECH!B���ECDeFX��E)EAb\DABU?AbOHKWSTQ?�YgHXD)��HKJ`EA=SJ`M\HKM\?
�GFXWSMOBUT VQFGDeFXP-B$ECB$De?h=SJ3DeM\WIB��$WSFXMQ?CBU?!'

� ) ?CBUWSBU��EA="�XB WIBUFGDeJQ=SJOi!FXWIiXHXDe=IEAbQP Y HXD&�$WSFX?A?A=^]_�$FGEA=IHKJ V\DAHXNQWSBUPR?0EAb\FGE)V\D M\JOBU?0VQFGECECB$DeJQ?)YgDAHKP F
�$FXJQT\=ST\FGECB;ECDeFX=SJ\=@JOi ?CB$E!'-2�bOB;?CBUWIBU��EA="�XB7WIBUFGDeJ\=@JOi FXWIiXHXDe=SEAb\P ?ABUWIBU��EA?>Y HXD0ECDeFX=SJQ=SJOiRHKJ\W%�8EAb\HK?CB
V FGECECB$DeJ\? EAb\FGE
WS=IBh�$WIHK?ABU?CE6ECH7TOBU�$=S?e=IHKJRNZHKM\J\TQFGDe=IBU?!' 	OHXD
EAb\=S?6VQMODAVZHK?CB�EAbOB0TOBU�$=S?e=IHKJRNZHKM\J\TQFGD��
FXWSiXHXDe=IEAb\P�=@?�M\?CBUT!ECH-]_J\T!FXWSWZVQFGECECB$DeJQ?�JOBUFGD�NZHKM\J\TQFGDe=IBU?!'

� ) J!=SJ\��DeBUP-BUJfEAFXW�WSBUFGDeJ\=SJOi7FXWIiXHXDe=SEAb\PlY HXD�Y[M\J\��EA=IHKJ3FGV\VQDAH
�O=SPRFGEA=IHKJ3VQDAHXNQWIBUPR?��hb\=@�eb3T ��J\FXP �
=@�$FXWSW"�!iXDAH��h?>EAbOB7ECDeFX=SJ\=SJ\i ?CB$E0N���FXT\T\=SJOi ECH3=SE�HKJ\W%�!EAbOHK?CB;VQFGECECB$DeJ\?>EAb\FGE�b\F �XB;EAb\B7bQ=IiKbOBU?CE
=@J�� MOBUJ\��B0HKJ!EAb\B * * HKMOECV MOE!'

� ) VQDeM\J\=SJ\i)FXWIiXHXDe=IEAb\P �hb\=S� b �$FXJ�N_B>M\?CBUT ECH+V\DeMQJOBh=SJOV MOE�M\J\=IEA? �fb\=ST\T\BUJRM\J\=IEA?�FXJ\T � BU=IiKb`EA?!'
) JOB!��?CEAFGEA=S?CEA=S�$FXW V\DeM\J\=@JOi&bOBUM\De=S?CEA=S�0=S?�T\B!�XBUWIHXVZBUT!NQFX?CBUT!HKJ � FGDe=@FXJ\��B+FXJ\FXW"��?A=S? '

��� FGEAbOBUPRFGEA=@�$FXW>T\B$De="�GFGEA=IHKJ\?RHXY�EAb\B�?CBUJ\?e=IEA="��=IE#�(FXJ\FXW"��?A=S?RBUc`M\FGEA=SHKJ\? YgHXD8Y B$BUTOYgHXD��
FGDeT���Y[M\J\� �
EA=SHKJ\FXW WS=SJ � FXJ\T!V\DeHdT\MQ��E
MQJ\=IE�JOBUMODeFXW�J\B$E#� HXD��d? '

��JtFXT\T\=SEA=IHKJ ECHLEAbOB8��HKJfECD =INQMOEA=IHKJQ?)WS=S?CECBUTtFGN_H��XB(�	FGV\VZBUJ\T\=�� �q��HKJ`EAFX=SJ\?+FXJ FXWIiXHXDe=SEAb\P��hb\=@�eb T � �
J\FXPR=@�$FXWSW"��FXT\FGV\EA?�EAbOB�?A=SiKP-HK=ST FX��EA=%� FGEA=IHKJvY[M\J\��EA=IHKJ\?�=SJ(EAbOB.b\=ST\T\BUJ/FXJ\T/HKM\ECVQMOE�W@F �XB$De?!' 2�b\=S?
FXWIiXHXDe=SEAb\P��ODAB$YgB$DADABUT!ECH8FX? � � WIBUFGDeJ\=SJ\i �\b\FX?hFX?hHXN���BU��EA=%�XB+ECH =SPRV\DAH �XB+iXBUJOB$DeFXWS=��UFGEA=SHKJ!VZB$DAY HXD PRFXJ\��B(�
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FXJ\T�FX?-?AM\� b ]QEA?-=SJ`ECH�HKJOB3HXY�EAbOB3HXN���BU��EA=%�XBU?7HXYhEAb\=S?;EAbOBU?e=S?;ECH.VQDAHdTQM\��B ECBU� b\J\=ScdMOBU?7ECH2=SP-V\DeH �XB
iXBUJOB$DeFXW@=��UFGEA=IHKJ�' 2�H!EAb\=@?�B���ECBUJ\T���EAb\BRFGV\VZBUJ\T\=��LFXJ\FXW%� �$BU?0EAbOB-B��ZBU��EA?�EAb\FGE�EAb\BR?A�$FXWS=SJOi8HXY�HKM\ECVQMOE
�GFXWSMOBU?0b\FX?0HKJ.ECDeFX=SJ\=@JOi EA=SPRB7FXJQT.?ebOH � bOH��qiXBUJOB$DeFXWS=��UFGEA=IHKJ =S?0=SP-V\DAH��XBUT.N��.WIBUFGDeJ\=SJ\i EAbOB-?Ab\FGVZB
HXYaEAbOB)?A=IiKPRHK=ST!FX��EA="�GFGEA=IHKJ Y[M\J\��EA=IHKJ '

����� � �&n�xew �7}

2�bOB-EAb\BU?A=S?)=S?0HXDeiKFXJ\=��$BUT FX?+Y HKWSWSH �h?!' 2hbOBRJOB���E+?CBU��EA=IHKJ2VQDABU?CBUJ`EA?+FXJ2H��XB$D��d=SB!� HXY�WIBUFGDeJ\=@JOi8MQ?A=SJOi
P;M\WIEA=SWSF �XB$D * * ?!� �h=SEAb�EAb\B�HXN���BU��EA=%�XB)ECHR=SJ`ECDAHdTQM\��B0EAbOB)FX?A?AM\PRV\EA=IHKJ\?
M\?CBUT8EAbODeHKMOiKbOHKMOE�EAbOB�EAb\BU?A=S?!'
�
b\FGVQECB$D �3V\DABU?ABUJfEA?&FXJ2H �XB$D���=IB!�lHXY�?CBUJ\?A=IEA=%�d=IE&��FXJ\FXW%�d?A=@?!'-� E&=S?�?AbOH��hJtbOH�� ?CBUJ\?e=IEA="��=IE#�.FXJ\FXW"��?A=S?
HXDe=IiK=@J\FGECBU?oY DAHKP VZB$DAEAMODeNQFGEA=IHKJ&EAbOB$HXD��('	<0=��_B$DeBUJfE	M\?CBU?oHXY_?CBUJ\?A=IEA=%�d=IE&�)FXJ\FXW"��?A=S?a=SJ * * ?	FGDAB�T\=S?e�$M\?A?CBUT
=SJ�?CBU��EA=IHKJ � '�� ��FXJ\T�F8��HKP-VQFGD =S?CHKJ�N_B$E&�6B$BUJ.EAbOB;E#� H8E#�dV_BU?>HXY *+* ?CBUJ\?e=IEA="��=IE#�!FXJ\FXW"��?A=S? � = ' B(' �h=IEAb
DABU?CVZBU��E)ECHLEAbOBRHXN��CBU��EA="�XB Y[M\J\��EA=SHKJ2FXJ\T �h=IEAb DABU?CVZBU��E�ECHLEAbOB * * HKMOECVQM\E�YgM\JQ��EA=IHKJ���=S?)V\DABU?CBUJ`ECBUT
=SJ�?CBU��EA=IHKJ � '�� '�� ' 0dBU��EA=IHKJ � '�� '��t?AbOH ��?7EAb\FGE-EAbOBU?CB!E&�6H FGV\V\DAHKFX� bOBU?-ECH ?CBUJ\?e=IEA="��=IE#�tFXJQFXW"�d?e=S?-FGDAB
��HKJ\��B$V\EAMQFXWSW"�-EAbOB0?AFXP-B(��NQMOE6EAb\FGE * * HKM\ECVQMOE�Y[M\J\��EA=SHKJ ?CBUJ\?e=IEA="��=IE#�-FXJ\FXW"��?A=S?6=S? WIBU?A? ��HKP-VQWIB�� '10dBU� �
EA=IHKJ � '��L=SW@WSM\?CECDeFGECBU?)B��dVZB$De=SPRBUJfEAFXWSW%��EAb\FGE&EAbOB8HKMOECVQMOE+?ABUJ\?A=IEA="��=IE&�.FXJ\FXW%�d?A=@?)BUcdM\FGEA=IHKJ\?&FX�$�$MODeFGECBUW"�
FGV\V\DeH
�O=SPRFGECB3EAbOB!ECDeMOB!TOB$D ="� FGEA=%�XBU?7HXYhEAbOB3Y[M\J\��EA=IHKJ EAb\FGERPRFGV ?-=SJOVQMOEA?&ECH2HKMOECVQM\EA?!' 2�b\B3?ABUJ\?A=��
EA="��=IE#�2FXJ\FXW%�d?A=@?)FGV\VQWS=@�$FGEA=IHKJ\?���H �XB$DeBUT =@J2EAb\=S?�EAb\BU?A=S?)FGDAB8=SJ`ECDAHdTQM\��BUT2=SJ ?CBU��EA=SHKJ � '�� ' 0dBU��EA=IHKJ � ' *
?AbOH��h?	PRFGEAbOBUP FGEA=S�$FXWSW"�;bOH � ?ABUJ\?A=IEA="��=IE&�+FXJ\FXW"��?A=S?a�$FXJ-NZB�FGV\VQWS=SBUT+ECH+TQ=��_B$DeBUJfE *+* E#�dVZBU?!�f=SJQ�$WSM\T\=SJ\i
YgB$BUTOY HXD�� FGDeT �OYgM\JQ��EA=IHKJ\FXW�WS=SJ � FXJ\T!V\DeHdT\MQ��E
MQJ\=IE * * ?!'
) WIiXHXDe=IEAb\P ?�ECH5��=S?AM\FXW@=��$B6TOBU�$=@?A=IHKJ&N_HKMQJ\T\FGDe=IBU?�FGDAB�TOB!�XBUWIHXVZBUT7=SJ;�eb\FGVQECB$D � 'a<>B�] JQ=IEA=IHKJ\?�HXY TOBU�$=@?A=IHKJ
NZHKM\J\T\FGD =IBU?0FGDAB iK="�XBUJ =SJ2?CBU��EA=IHKJ � '�� �	?AMOV\VZHXDAECBUT N �2F PRFGEAbOBUPRFGEA=@�$FXW�B���VQWSFXJ\FGEA=SHKJ�' 0dBU��EA=IHKJ � '��
=SWSW@M\?CECDeFGECBU?!��MQ?A=SJOi FGDAEA=^] �$=@FXW FXJQT DeBUFXW�� �6HXD WST�V\DAHXNQWSBUPR?!��bOH�� EAbOB TOBU�$=S?A=SHKJ NZHKM\JQT\FGD�� FXWIiXHXDe=SEAb\PR?
�$FXJ NZB�M\?CBUT ECH WIH��$FGECB+FXJ\T���=S?AM\FXW@=��$B0N_HKMQJ\T\FGDe=IBU? '
�
b\FGVQECB$D �2TOB!�XBUWSHXVQ?;E#� H JOB!� FX��EA="�XB WIBUFGDeJ\=@JOi�FXWIiXHXD =IEAb\PR?;NQFX?CBUT HKJ�?CBUJ\?e=IEA="��=IE#� FXJ\FXW%�d?A=@?!' 2�bOB
?CBUJ\?e=IEA="��=IE#�!FXJ\FXW"��?A=S?�?CBUWIBU��EA="�XB7WIBUFGDeJQ=SJOi FXWIiXHXD =IEAb\P�=S?hTOB!�XBUWSHXV_BUT.=SJ�?CBU��EA=IHKJ � '�� ���hb\=SWSB)?CBU��EA=IHKJ � '��
V\DABU?ABUJfEA?�EAbOB�?CBUJQ?A=IEA="��=IE#�7FXJ\FXW"��?A=S?�=SJ\��DABUP-BUJ`EAFXW\WIBUFGD J\=SJOi)FXWIiXHXD =IEAb\P�' 	OHXD NZHXEAb FXWIiXHXDe=SEAb\PR?�F&PRFGEAb��
BUPRFGEA=S�$FXW P-H�TOBUW�=S?)V\DABU?CBUJ`ECBUT��oEAbOB���HKP-V MOEAFGEA=IHKJ\FXW6��HKP-VQWIB��O=IE#�2=S?+FXJ\FXW"� �$BUT FXJ\T DABU?AM\WIEA?)HXY�EAbOBU=ID
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FGV\VQW@=S�$FGEA=IHKJ.FGDAB7DAB$VZHXDAECBUT�=@J.��HKPRVQFGDe=S?CHKJ �h=IEAb.?CEAFXJ\TQFGDeT�] �dBUT ?CB$E�WIBUFGD J\=SJOi '-9 B$Y HXDAB-EAb\B&V\DeBU?CBUJ��
EAFGEA=IHKJLHXYoEAb\BU?CB+FXWIiXHXDe=SEAb\PR?!�QFXJ H �XB$D���=IB!� HXYaFX��EA=%�XB&WIBUFGDeJQ=SJOi-=S?�V\DeBU?CBUJfECBUT�=SJ!?CBU��EA=IHKJ � 'S� 'S� �_FXJQTLF
iXBUJOB$DeFXW	P FGEAbOBUPRFGEA=S�$FXW	P-H�TOBUWoYgHXD)FX��EA="�XBRWIBUFGDeJ\=@JOi8=@?>T\B!�XBUWIHXVZBUT.=@J.?ABU��EA=IHKJ � '�� ' ) TOB�] J\=SEA=IHKJ YgHXD
VQFGECECB$DeJ =SJ\Y HXDeP FGEA="�XBUJOBU?A? ��EAbOB&Y[M\J\TQFXP-BUJfEAFXW�V\De=@J\�$=IVQFXW�HXY6FX��EA="�XBRWIBUFGDeJ\=@JOi�FXWIiXHXD =IEAb\PR?>TOB!�XBUWIHXVZBUT
=SJ3EAb\=@?
EAbOBU?A=S?���=@?�iK="�XBUJ =SJ!?ABU��EA=IHKJ � '�� '�� '
* BUMODeFXWZJOB$E#� HXD��3FGDe�ebQ=IECBU��EAMODAB�?CBUWIBU��EA=SHKJ!=S?
��HKJ\?A=STOB$DeBUT�=SJ3� b\FGV\ECB$D � ' ) J8H �XB$D���=IB!� HXY�FGD �eb\=IECBU��EAM\DAB
?CBUWIBU��EA=SHKJLP-B$EAbOH�T\?�=S?�V\DeBU?CBUJfECBUT.=SJ ?ABU��EA=IHKJ � 'S� �ZFXJ\T�F ?AM\P PRFGD��3HXY	V\DeM\JQ=SJOi-FXWIiXHXDe=IEAbQPR?�=S?hiK="�XBUJ
=SJ-?CBU��EA=SHKJ � 'S� 'S� ' ) iXBUJOB$DeFXWOVQDeM\J\=SJ\i>FXWIiXHXD =IEAb\Pq=S?	VQDABU?CBUJ`ECBUTR=SJ-?CBU��EA=IHKJ � '�� ' ) VQDeM\J\=SJ\i>FXWIiXHXD =IEAb\P
EAb\FGE0M\?CBU?hHKMOECVQMOE>?CBUJ\?A=IEA=%�d=IE&�!FXJ\FXW"��?A=S?�=S?>TOB!�XBUWIHXVZBUT�=SJL?CBU��EA=SHKJ � '�� '�� ' ) TOB�] J\=SEA=IHKJ!HXY	VQFGDeFXPRB$ECB$D
?A=IiKJQ=^] �$FXJ\��B =@?)iK="�XBUJ =SJ ?CBU��EA=SHKJ � '�� '�� ��FXJQTtF.JOB!� ?CEAFGEA=@?CEA=S�$FXW6ECBU?CE;=@?)TOBU?A=IiKJ\BUTt=SJ ?CBU��EA=IHKJ � '�� '�� '
��D M\J\=SJOi3bOBUMOD =S?CEA=S�$?0NQFX?ABUT2HKJ VQFGD FXP-B$ECB$D&?A=SiKJ\=^] �$FXJ\��BRFXJQT2EAbOB ?CEAFGEA=@?CEA=S�$FXW�ECBU?AE+FGDAB VQDABU?CBUJ`ECBUT =SJ
?CBU��EA=IHKJ � '�� '�� ' 0dBUJ\?e=IEA="��=IE#�3FXJ\FXW"��?A=S?
V\D M\J\=SJOi-FXWIiXHXD =IEAb\PR?�FGDeB&TOB!�XBUWIHXVZBUT�=SJ ?CBU��EA=IHKJ � '�� '�� '3,�BU?eM\WIEA?
HXYaEAbOB)FGV\VQW@=S�$FGEA=IHKJ3HXYoEAbOB+?CBUJ\?e=IEA="��=IE#�8FXJ\FXW"��?A=S?
V\DeMQJ\=SJOi;FXWIiXHXDe=IEAb\P FGDAB�V\DABU?CBUJ`ECBUTL=@J!?CBU��EA=IHKJ � '�� '
� HKJ\�$W@M\?A=IHKJ\?
FXJ\T ECHXVQ=S�$?�YgHXD�Y[MOEAMODAB�DABU?ABUFGDe�eb�FGDAB)T\=S?A�$MQ?A?CBUT!=SJ!� b\FGV\ECB$D � '
) V\VZBUJ\T\=�� ) ?AMQPRPRFGDe=��$BU?ZEAb\B�? ��P+NZHKWS?�M\?ABUT�EAbODAHKMOiKb\HKMOE�EAbOB�EAbOBU?e=S?!'�<>B�] JQ=IEA=IHKJ\?ZHXY �XB!�0ECB$DePR?�M\?CBUT
FXJ\T.TOB�] JOBUT�=SJ EAb\B&EAbOBU?e=S?�FGDeB;WS=@?CECBUTL=SJ�FGV\VZBUJ\T\=���9+' ) J.FXMOECHKPRFGEA=S�;?A�$FXWS=SJ\i�WIBUFGDeJQ=SJOi FXWIiXHXD =IEAb\P
=S?&V\DABU?CBUJ`ECBUT =SJtFGV\VZBUJ\TQ=�� �-' 2�bOB�B��_BU��EA?7HXY�?e�$FXWS=SJOi�HXY�HKMOECVQMOE � FXW@MOBU?+FGDAB3T\=S?e�$M\?A?CBUT��oEAbOB8JOB!�
iKFXPRPRF WIBUFGDeJ\=SJ\i7FXWSiXHXDe=IEAb\P =S?hTOB!�XBUWIHXVZBUT!FXJ\T!DABU?eM\WIEA?�FGDAB)VQDABU?CBUJ`ECBUT�'
) V\VZBUJ\T\=��/< ��HKJfEAFX=@J\?3EAbOB2��HKP-VQWIB$ECB WSBUFGDeJ\=SJOi BUc`MQFGEA=IHKJ\?3YgHXD!Y B$BUTOYgHXD��
FGDeT * * ?3ECDeFX=SJ\BUT�MQ?A=SJOi
iXDeFXT\=SBUJfE�T\BU?A��BUJfE!��HKJ\W@=SJOB�WIBUFGDeJQ=SJOi ' 2hbOBhTOB$De=%� FGEA=IHKJQ?	HXY�EAbOB *+* HKMOECVQMOE6?CBUJ\?A=IEA=%�d=IE&�;FXJQFXW"�d?e=S?	BUcdM\F �
EA=IHKJ\?
YgHXD�YgB$BUTOY HXD�� FGDeT *+* ?�FXJ\T3V\DAH�T\M\��E
M\J\=SE *+* ? �\FX? �6BUW@W�FX?
Y HXD�HXN ��BU��EA="�XB�Y[M\J\��EA=SHKJ8?ABUJ\?A=IEA="��=IE&�
FXJ\FXW"��?A=S? ��FGDeB)V\DABU?CBUJ`ECBUT =SJ!FGVQV_BUJQT\=�� .3'
) WS=S?CE�HXYoVQMONQW@=S�$FGEA=IHKJ\? NQFX?CBUT HKJ!EAbOB)DABU?ABUFGDe�ebLV\DABU?CBUJ`ECBUT =SJ3EAb\=@?
EAbOBU?A=S?�=@?
iK="�XBUJL=SJ!FGVQV_BUJQT\=�� 	�'

����� � } �7p���x � }an���k�p��	�L}
��p �-we���

��FGDe=IHKMQ?)P&MQWIEA=SWSF �XB$D * * E&�`VZBU?+bQF �XBRNZB$BUJ TOB!�XBUWSHXV_BUT ��YgHXD)B���FXPRVQWIBRYgB$BUTOYgHXD�� FGD T * * ?!��DABU�$MODADABUJ`E
JOBUMOD FXW6JOB$E&�6HXD��d? � , *+* 
 �oY[M\J\��EA=SHKJ\FXW6W@=SJ � JOBUMODeFXW JOB$E#� HXD���? � 	 8 *+* 
 �	FXJ\T V\DAH�T\M\��E;M\J\=IE+J\BUMODeFXW
JOB$E&�6HXD���? �[�14 * * 
 ' 2�b\=S?�EAbOBU?A=S? ��HKJ\��BUJ`ECDeFGECBU?�HKJ � ��� 
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0�=SJQ��B 6 � ���, � � � � � � � � � ������ 
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� �hb\=@�eb8=S?6?e=SP-VQW"�7EAbOB�?CBUJQ?A=IEA="��=IE#�-HXY�HKMOECVQMOE
M\J\=IE 6 , ECH
VZB$DAEAMODAN FGEA=IHKJ\?�=SJ EAbOB�=@JOVQMOE��GFXWSMOB�� � ���+ '	� Y ?e=IiKP-HK=STRFX��EA=%� FGEA=IHKJ8Y[M\J\��EA=IHKJQ?�FGDAB>M\?CBUT��dBUc`MQFGEA=IHKJ � .3'��&

=S?�M\?ABUT!ECH �$FXWS�$M\W@FGECB �����

� � � ����
YgHXD�BUFX�eb�VQFGECECB$DeJ'" '

2�bOBl]QD ?CE � HXDeTOB$D ?CBUJQ?A=IEA="��=IE#� FXJQFXW"�d?e=S? FGN_H��XB FX?A?A=SiKJ\?qF �CP-BUFX?AMODeBlHXY �$WIHK?CBUJ\BU?A? ECH NZHKM\J\T��
FGDe=IBU? �7Y HXD�BUFX� b VQFGECECB$D J4� .�JOiXBUWSN\DABU�eb`E �� 	� �U�X��-GF � .�JOiXBUWINQDABU�eb`E �� 	� �U�X�X�GF � .6JOiXBUWIN\DABU� bfE&�U�X�X�G� �
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	a=IiKMODeB � '��d��0�=IiKP-HK=@T!FX��EA="� FGEA=SHKJ Y[M\J\��EA=IHKJ��OFXJ\TLTOB$De="�GFGEA="�XB

�0="�`ECHXD �� 	� �U�X��-GF � '��
b\FGVQECB$D � DeB$Y B$De?hECH EAb\=@?hP-BUFX?AM\DAB+HXY	�$WIHK?CBUJ\BU?A?�FX? �
	�� � ��&� � � �0���)� 	�� � #�0� )���
�gDAB$YgB$D�ECH+T\B�] J\=IEA=IHKJ � '��&
 '1<>=IiKb\W%�&=SJOYgHXDePRFGEA=%�XB�VQFGECECB$DeJ\?���HKJ��XB!�-EAbOBhPRHK?CE�=SJOYgHXDePRFGEA=SHKJ-FGN_HKM\E�TOBU�$=��
?A=IHKJ3NZHKM\JQT\FGDe=IBU?!' 2�bOBU?AB>V FGECECB$DeJ\?�WS=SB0�$WSHK?CBU?CE�ECHREAbOB�NZHKM\JQT\FGDe=IBU?!�dFXJ\T3EAbOB$DAB$YgHXDAB+bQF �XB)EAbOB)bQ=IiKbOBU?CE
��� �
� ��� ����

�GFXWSMOBU?!'

2�bOB�VZHK?A=SEA=IHKJ7HXY NZHKM\JQT\FGDe=IBU?a�$FXJRNZB ��=S?AM\FXW@=��$BUT7TODeF ��=SJOi)?A�$FGECECB$D6VQWIHXEA?	HXY ��� �
� � � ����

�XB$De?eM\?� � ���+ YgHXD�BUFX� b
HKMOECVQM\E 6 , FXJ\TR=@JOVQMOE�� + �KYgHXD�BUFX� bRVQFGECECB$D J ":'	�oBUF �d?6=SJ-EAbOBU?AB�iXDeFGVQb\?�iK="�XBhFXJR=SJQT\=S�$FGEA=IHKJ7HXY_EAbOB�VZH��
?A=IEA=SHKJ HXYoF ��=S? � VQFGDeFXWSWIBUW NZHKM\J\T\FGD =IBU?!�$��b\=SWIB>F;?AB$E HXYoFGV\V\DAH���=@PRFGECBUW"�RBUcdM\FXWSW"��b\=IiKb8?CBUJ\?A=IEA=%�d=IE&� �GFXWSMOBU?
��HXDADABU?AV_HKJQT\?�ECH�FLJOHKJ�� F �O=S? � VQFGDeFXW@WIBUW	TOBU�$=S?A=SHKJ N_HKMQJ\T\FGD�� �gDAB$Y B$D;ECHL?CBU��EA=SHKJ � '�� Y HXD;?CHKP-B =SW@WSM\?CECDeF �
EA=IHKJ\? 
 '�2�bOBU?CB�iXDeFGVQb\? �$FXJ8N_B>M\?CBUT�ECH-=SJ$�XBU?AEA=IiKFGECB0DAB$iK=IHKJ\?6HXY�=SJOV MOE�?CVQFX��B>YgHXD���b\=S�eb��$WSFX?A?A=I] �$FGEA=IHKJ
=S?�M\JQ��B$DAEAFX=SJ���FXJ\T3ECH TOB$ECB$D PR=SJOB0M\J\TOB$D;�hbQFGE���HKJ\T\=IEA=IHKJQ?6EAb\B>DeBU?AM\WIE
HXYoEAbOB��$WSFX?A?A=^]_�$FGEA=IHKJ!�eb\FXJ\iXBU?!'
��J.FXTQT\=IEA=IHKJLECH�]_J\T\=SJOi�FXJ\T �d=S?eM\FXWS=��U=SJ\i-EAbOB7V_HK?e=IEA=IHKJ HXY TOBU�$=S?A=SHKJLNZHKM\J\TQFGDe=IBU?!�QFXJ\HXEAbOB$D�HXN��CBU��EA="�XB
=S?+ECH.TOB$ECB$D PR=SJOB �hb\=S� b NZHKM\J\T\FGD��.=S?&=SP-VQWSBUP-BUJfECBUTtN�� ��b\=S�eb b\=ST\T\BUJ M\J\=IE!' 	\HXD;EAbQ=S?)VQM\DAVZHK?CB F
?A=SP =SWSFGD>]QDe?CE0HXDeT\B$D+?CBUJ\?A=SEA="�d=SE#��FXJQFXW"�d?e=S?��$FXJ NZBRM\?CBUT ECH �d=@?AM\FXWS=��$B;H �XB$D �hb\=@�eb VQFGDAE+HXY6EAbOB�=SJOVQMOE
?CVQFX��B)F-bQ=ST\TOBUJ8M\J\=IE
=S?
FX��EA="�XB('6� J8EAb\=S?
�$FX?CB(� M\?A=SJOi7F 2oF ��WIHXD�?CB$De=IBU?
B���VQFXJ\?e=IHKJ8HXY�EAbOB�b\=@T\TOBUJ8M\J\=IE
FX��EA="�GFGEA=IHKJ � � FGDAHKMQJ\T =SJ\VQMOEaVQFGDeFXP-B$ECB$D;�GFXWSMOBU? � � ���+ �[?A=SP =SWSFGD�ECH&EAb\FGE =@J-BUc`MQFGEA=IHKJ � � '��&
�
 �OiXD FGVQb\?�HXY
���	�
� � � ����

�XB$De?eM\?�� � ���+ =SJQT\=S�$FGECB0EAbOB�DeFXJOiXB+HXYo=SJ\VQMOE�� FXWSM\BU?�H �XB$D �hb\=S� b!b\=ST\TOBUJ3M\JQ=IE � � =S?�FX��EA="�XB(�_bOBUJ\��B
iK="��=SJOi.FXJ =SJQT\=S�$FGEA=IHKJtHXY�EAbOB NZHKM\JQT\FGD��2=SP-VQWSBUP-BUJfECBUTtN�� b\=ST\TOBUJtM\J\=IE � � ' <�B$DAB3EAbOB�?ABUJ\?A=IEA="��=IE&�
HXY�b\=STQTOBUJ M\J\=SE � � ��=IEAb DAB$iKFGD TLECH3=SJOVQM\E�VQFGDeFXP-B$ECB$D>VZB$DAEAMODANQFGEA=SHKJ\?�=S?��$FXWS�$M\WSFGECBUT.M\?A=SJ\iRBUc`MQFGEA=IHKJ
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� . 'S�X��
 �oFX?e?AM\PR=SJ\i)?A=IiKP-HK=STQFXW\FX��EA="�GFGEA=IHKJ Y[M\J\��EA=SHKJ\?�FXJ\T�F)EAbODAB$B>WSF �XB$D
FGDe� b\=IECBU��EAMODAB(' �0=S?AMQFXWS=��UFGEA=IHKJ
HXYZEAbOBU?CB�?CBUJQ?A=IEA="��=IE#�;FXJ\FXW"��?A=S?aDABU?eM\WIEA?	PRF �;DeB!�XBUFXWQb\=STQTOBUJ7M\J\=IEA?	=SPRVQWIBUP-BUJ`EA=SJOi>EAbOBh?AFXPRB�N_HKMQJ\T\FGD��(�
EAbdM\?�T\MOVQW@=S�$FGEA=SJOiRY[M\J\��EA=SHKJ��_FXJQT2b\=ST\TOBUJ�M\J\=IEA?>EAb\FGE�WIBUFGD J.J\H8NZHKM\JQT\FGDe=IBU?�FGE)FXWSW �gY HXD5�hbQ=S�eb ���	�

� � � �����h=SW@W NZB�FGV\V\DeH
�O=SPRFGECBUW"� �$B$DAH�
 '
	a=SJ\T7NZBUWIH��/E#� H;��HKPRVQWIB$ECBhFXWIiXHXD =IEAb\PR?	ECH �d=S?eM\FXWS=��$B
NZHKM\J\T\FGD =IBU?	TOB�] JOBUT-=@J-EAbOBh=SJ\VQMOE	?CVQFX��BhFXJQT-ECH
TOB$ECB$DeP =SJOB �hb\=S� b b\=ST\TOBUJ.M\J\=SE>=SPRVQWIBUP-BUJ`EA?+�hb\=S� b�NZHKM\JQT\FGD��('
	a=ID ?CE!��EAbOBRFXWIiXHXDe=SEAb\P�ECH �d=@?AM\FXWS=��$B
NZHKM\J\T\FGD =IBU? Y HXDePRBUT =SJ3EAbOB)=SJ\VQMOE�?CVQFX��BX�

� '�YgHXD�BUFX�eb�VQFGECECB$DeJ7" � ��!#!#!#��%$

�[F�
8YgHXD0BUFX�eb2=SJOV MOE�VQFGDeFXPRB$ECB$D � + � 0 �l��!#!#!#��%2!FXJ\T�HKMOECVQMOE0M\J\=SE 6 , � 3 �l��!#!#!#��%5
��HKP-V MOECB

 6 ,
 � � ���+

�h=SEAb3HKJOB)YgHXD�� FGD T3VQFX?A?�EAbODeHKMOiKb3EAbOB)JOB$E&�6HXD�� � MQ?A=SJOi;BUc`MQFGEA=IHKJ�� . '��&
�Y HXD�?e=IiKP-HK=ST
FX��EA="�GFGEA=IHKJLYgM\JQ��EA=IHKJ\?

�gN 
�VQWSHXE � � �
� ��� ����

�XB$De?AM\?(� � ���+ Y HXD�BUFX�eb�=SJOVQMOE � HKM\ECVQMOE
VQFX=ID �	� + �%6 , 
6HKJ ?CB$VQFGD FGECB+iXDeFGVQbQ?

* B��dE!��FXJvFXWIiXHXDe=IEAb\P ECH ��=S?AM\FXWSW%� =SJ\?AV_BU��E ��b\=S�eb(T\BU�$=S?A=IHKJ(NZHKM\JQT\FGD�� =@?R=SP-VQWSBUP-BUJfECBUT/N�� �hb\=@�eb
b\=STQTOBUJ3M\J\=IE!�O= ' B('�ECHR] J\T3EAbOB�VZHK=SJ`E��[? 
 =SJ!=SJ\VQMOE�?CVQFX��B)YgHXD �hbQ=S�eb3EAbOB)bQ=ST\TOBUJ3M\J\=SE
=@?�P-HK?CE�FX��EA="�XBX�

� '�YgHXD�BUFX�eb�VQFGECECB$DeJ7" � ��!#!#!#��%$

�[F�
8YgHXD)BUFX�eb =SJOVQM\EhVQFGDeFXPRB$ECB$D � + � 0(����!#!#!#��%2LFXJ\T2bQ=ST\TOBUJ.M\J\=IE � � ��� � ��!#!#!#�� �
��HKP-V MOECB

 � �
 � � ���+

�h=SEAb-HKJOB�YgHXD��
FGDeT-VQFX?A?�EAbODAHKMOiKbREAbOBhJOB$E&�6HXD�� ��M\?A=SJOi0BUcdM\FGEA=IHKJ � . 'S� +�
�Y HXD�?e=IiKP-HK=ST
FX��EA="�GFGEA=IHKJLYgM\JQ��EA=IHKJ\?

�gN 
�VQWSHXE ���	�
� � � ����

�XB$De?AM\?(� � ���+ Y HXD�BUFX�eb�=SJOVQMOE � bQ=ST\TOBUJ�VQFX=ID �	� + � � � 
 HKJ ?CB$VQFGD FGECB)iXDeFGVQb\?



����������	�
�� ��� 	 ��� ������� ����� ������	
��� ������	������ ��������������� ��
�� ��� ����� 	 ��� � ������� � �

2�bOB)J\B��dE�?CBU��EA=SHKJLFGV\VQW@=IBU? EAbOBU?CB ��=S?AM\FXW@=��UFGEA=IHKJ!FXWIiXHXDe=SEAb\PR?
ECH FGDAEA=I] �$=SFXW�FXJ\T!DeBUFXW�� �6HXD WST3V\DAHXNQWSBUPR?!'

����� ��� z8}�p w ��}��>n ��x�p�}�y �-xCn_y

2�bOB8VQMODeV_HK?AB�HXY�EAb\=S?7?CBU��EA=IHKJ(=S?;ECH =SW@WSM\?CECDeFGECB(�aHKJ(FGDAEA=I] �$=SFXW6V\DAHXNQWIBUP ?!��bOH ��?ABUJ\?A=IEA="��=IE&� FXJ\FXW"��?A=S?
�$FXJ�NZB�M\?ABUT ECH ����
 ��=S?AM\FXWS=��$B�TOBU�$=S?e=IHKJtNZHKM\JQT\FGDe=IBU?+Y HXDePRBUT =SJ EAbOB!=SJOV MOE+?CVQFX��B(�6FXJ\T � �&
)ECH ��=��
?AM\FXW@W"� =SJQ?CVZBU��E �hb\=S� b�N_HKMQJ\T\FGD�� b\FX?RNZB$BUJ/=SPRVQWIBUP-BUJ`ECBUT(N � �hbQ=S�eb/bQ=ST\TOBUJ�M\J\=SE!' 2�bOBL?ABU��EA=IHKJ
EAbOBUJ!DeB$V_HXDeEA?
DABU?AM\WIEA?
HXYaEAbOB)FXWSiXHXDe=IEAb\PR?��\FGV\VQWS=S�$FGEA=SHKJ�ECH HKJOB)DABUFXW�� � HXDeWST3VQDAHXNQWIBUP�' 2�bQ=S?�FGV\V\DAHKFX� b
ECH T\BU�$=S?A=IHKJ N_HKMQJ\T\FGD�� �d=S?eM\FXWS=��UFGEA=IHKJ b\FX? NZB$BUJ/FGVQVQWS=IBUT/?eM\�$��BU?A?CY[M\WSW"� N � .6JOiXBUWIN\DeBU�eb`E�FXJ\T �>="� �
ECHXD � .�JOiXBUWSN\DABU�eb`E �� 	� �U�X�X�GF � ���0="�dECHXD ��.6JOiXBUWIN\DABU� bfE
FXJ\T!�
WIHdB$ECB � �0="�dECHXD �� 	� �U�X��-GF �ZFXJ\T �0="�dECHXD
� �0="�`ECHXD&�U�X��- N � '
0�=SPRVQWIB)FGDAEA=^]_�$=SFXW�B���V_B$D =SP-BUJ`EA?hb\F �XB&NZB$BUJL� bOHK?CBUJ.ECH3=SWSWSM\?AECDeFGECB)?CVZBU�$=^] ��FX?CVZBU��EA?!�ZFXJ\T�ECH���HKP-V FGDAB
EAbOB * * �d=@?AM\FXWS=��$BUTLNZHKM\J\T\FGDe=SBU? �h=IEAb�EAbOB$HXDAB$EA=@�$FXWSW"� ��JOH ��JLNZHKM\J\TQFGDe=IBU?!'+2�bOB;DABU?AM\WIEA?�HXY�HKJ\W%� HKJOB
?A=SP;M\WSFGEA=SHKJ HXY6BUFX� btB���VZB$De=SP-BUJ`E)FGDABRDAB$VZHXDAECBUT ' 	OHXD+BUFX� btB���VZB$De=SP-BUJ`E�iXDeFXT\=IBUJ`E)TOBU?A��BUJ`E+ECD FX=SJ\=SJOi
�
FX?hM\?CBUT �h=IEAb ?A=SiKP-HK=ST!FX��EA="�GFGEA=IHKJ Y[M\J\��EA=SHKJ\?�=SJ3EAbOB&b\=ST\TOBUJ!FXJQT!HKMOECVQMOE�W@F �XB$De?!' ) WIBUFGDeJ\=@JOi7DeFGECB
HXY + 'S�)FXJ\T PRHKP-BUJfEAMQP HXY + ' � �6B$DeB+M\?CBUT3YgHXD�FXWSWZB���VZB$De=SP-BUJ`EA?!'
2�bOB6]QDe?AEoFGDAEA=I] �$=SFXW`V\DAHXNQWIBUP�=S?oECH�T\=S?A��De=@PR=SJ\FGECB�NZB$E&�6B$BUJ7E&�6H)�$WSFX?e?CBU?aM\?A=SJOi�E#� H)T\=SP-BUJQ?A=IHKJ\FXW`=SJOVQMOE!'
�0JOB>�$WSFX?A? =S? =SJ\?A=ST\B�F&�$=ID �$WIB�HXY DeFXTQ=SM\? + '��;��BUJ`ECB$DABUT3FGE6EAbOB>HXDe=IiK=@J��`FXJ\T�EAbOB�HXEAbOB$D��$WSFX?A?6HKMOEA?A=STOB�EAbOB
�$=IDe�$WSB(�ONQMOE�NZHKM\J\TOBUT8N �8F M\J\=IE�?AcdM\FGDAB('�2�b\B)�$WSFX?A?A=^]_�$FGEA=IHKJ3DeM\WIB�=S?�B��dV\DeBU?A?CBUT FX?

�$W@FX?A? �
�� � + =SY�� � �� : � �� � +%$��
� HXEAb\B$D��h=S?CB � � '���


�hbOB$DAB � �RFXJ\T � � FGDAB3EAbOB =@JOVQMOE)V FGDeFXP-B$ECB$De?!' ) ECDeFX=@J\=SJOi.?CB$E7HXY ���,+ VQFGECECB$DeJQ?-FXJ\T�F ECBU?CE-?CB$E
HXY
���,+RVQFGECECB$DeJQ? �6B$DeB�DeFXJ\TOHKPRW%� iXBUJOB$DeFGECBUT �Q?AFXP-VQW@=SJOi;EAbOB+=SJOV MOEA? Y DAHKP FXJLM\J\=IYgHXDeP T\=S?CECD =INQMOEA=IHKJ �
= ' B('����� � � � � � �+��U��
 '�2�b\B>EAb\B$HXDAB$EA=S�$FXWZNZHKM\J\T\FGD =IBU?�YgHXD�EAb\=S? V\DeHXNQWIBUPl=S?
=SWSWSM\?AECDeFGECBUT�=@J ] iKMODAB � '�� �
M\?A=@JOi3EAbOB VQFGECECB$D J\?+FX?&��HKJfEAFX=SJ\BUTt=SJ2EAb\BRECDeFX=SJ\=@JOi!?CB$E!' ) � � � �e�8FGDe�ebQ=IECBU��EAMODAB � FX?&M\?CBUT2ECH.WIBUFGDeJ
EAb\=S?h�$WSFX?A?A=^]_�$FGEA=IHKJ3DeM\WIB(�OEAbQFGE�=S?!�OE&�6H8=SJOVQM\EA?!��EAbODAB$B+b\=@T\TOBUJ3M\J\=IEA?hFXJ\T!HKJOB)HKM\ECVQMOE�M\J\=SE!'12�D FX=SJ\=SJOi
�
FX?h?CECHXV\VZBUT!FGYgECB$D �,+�+ B$V_H��ebQ?!'
	ODAHKP BUcdM\FGEA=IHKJ#� � '���
 �dEAb\BhEAbOB$HXDAB$EA=@�$FXWQNZHKM\J\TQFGDe=IBU?aYgHXD6EAb\=@?	V\DAHXNQWSBUP FGDAB � � � +%$�� � ��� � � +%$�� � � � �
+%$��-FXJ\T � � � � +%$�� '�2�b\=S? V\DeHXNQWIBUP =S?�M\?ABUT!ECH =SWSW@M\?CECDeFGECB
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Boundary position 2

	a=IiKM\DAB � '��d��9 HKM\J\TQFGD�� VZHK?A=IEA=SHKJ\?
Y HXD��$=IDe�$WIB)�$WSFX?e?A=^] �$FGEA=IHKJ3VQDAHXNQWIBUP FGYgECB$D �,+�+-B$VZH��eb\?

� '�EAbQFGE�EAbOB ��=S?AM\FXW@=��$BUT8N_HKMQJ\T\FGD��RVZHK?A=SEA=IHKJ\?�FGDAB)�$WIHK?AB)ECHREAbOB)EAb\B$HXDAB$EA=S�$FXW NZHKM\JQT\FGDe=IBU? �
� '�EAb\B �d=@?AM\FXWS=��UFGEA=SHKJ�HXY	F �O=S? � VQFGD FXWSWIBUWZTOBU�$=S?A=SHKJ3N_HKMQJ\T\FGDe=IBU? '

	a=IiKMODABU? � '�� FXJQT � '�� �d=S?eM\FXWS=��$B;EAbOB7VZHK?A=IEA=IHKJ.HXY�EAb\B-N_HKMQJ\T\FGDe=IBU?hY HXD�EAbQ=S?0V\DAHXNQWSBUP�' 2�bOBU?AB&] iKMODABU?
VQWIHXE6EAbOB3�GFXWSMOBU?�HXY ��� �

� ��� ����
Y HXD BUFX�eb8VQFGECECB$DeJ1":' ) T\=��_B$DABUJ`E���HKWIHXD
=S? M\?CBUT Y HXD
T\=��ZB$DABUJ`E�NZHKM\J\T\FGD =IBU?aECH

b\F �XB&F �$WSBUFGD�T\=S?AEA=SJ\��EA=IHKJ3NZB$E#� B$BUJ�N_HKMQJ\T\FGDe=IBU? ' 	a=IiKMODAB � '��8=SWSWSMQ?CECDeFGECBU?�EAbOB+N_HKMQJ\T\FGDe=IBU?
YgHXD�=@JOVQMOEA?
� � FXJ\T)� � FGY ECB$D �,+>B$VZHd� b\?!' ) EaEAb\=@?�VZHK=SJ`E�JOH>NZHKM\J\T\FGDe=SBU? b\F �XB
YgHXDeP-BUT&Y HXD�� � �(��b\=SWIB	E&�6H��$WIBUFGD	F �O=S? �
VQFGDeFXW@WIBUWoN_HKMQJ\T\FGDe=IBU?hY HXD P-BUT Y HXD � � ' * HXECBREAbOB7VZBUF ��?0Y HXD)=SJ\VQMOE � � FGE)FGV\V\DAH���=@PRFGECBUW"� � � � � +%$��
FXJ\T � � � +%$�� ' 	a=IiKMODAB � '��L=SWSWSMQ?CECDeFGECBU?�E&�6H.F ��=S? � VQFGDeFXWSWIBUW�N_HKMQJ\T\FGDe=IBU?>YgHXD ���&FGY ECB$D �,+�+ B$VZH��eb\?&FGE
FGV\V\DeH
�O=SPRFGECBUW"� ��� � � +%$�� �-FXJQT � � � +%$�� - �[?A=@PR=SWSFGD6DABU?AM\WIEA?�� B$DAB�HXN\EAFX=SJ\BUT�YgHXD�� � 
 ' 	a=IiKM\DAB � '�� �gN 

HKJ V FGiXB -X� T\=@?CVQWSF �d?�F ?e�$FGECECB$D;V WIHXE�EAb\FGE ��=S?AM\FXW@=��$BU?0EAbOB WIBUFGD JOBUT TOBU�$=S?e=IHKJ2NZHKM\J\T\FGD =IBU?0FGY ECB$D �,+�+
B$VZHd� b\?!'
2�bOB)?ABU��HKJ\T FGDAEA=^]_�$=SFXWZV\DAHXNQWSBUP =SP-VQWIBUPRBUJfEA?
EAbOB�YgHKWSWIH��h=SJOi-�$WSFX?e?A=^] �$FGEA=IHKJ3D M\WIBX�

�$W@FX?A? �
���� � =IY �	� � � +%$ *�

HXD ���	��� � +%$��&
�FXJQT �	� � � � +%$�� ��� � 
�

+ HXEAbOB$D��h=S?CB � � '��&


) ECDeFX=SJQ=SJOi!?CB$E)HXY � +�+ V FGECECB$DeJ\?+FXJQT F!ECBU?CE+?AB$E+HXY�� +�+ VQFGECECB$D J\?5� B$DAB DeFXJQTOHKPRW"�.��DABUFGECBUT�� �h=IEAb
� ��� � � � � � �+��U��
 '-2�bOB+EAb\B$HXDAB$EA=S�$FXW�N_HKMQJ\T\FGDe=IBU?�Y HXD>EAb\=S?hV\DAHXNQWIBUP FGDAB7=SWSWSM\?AECDeFGECBUT!HKJ�EAbOB;?e�$FGECECB$D
VQWIHXE�=@J8]QiKMODAB � 'S� �\HKJLVQFGiXB � *�' ) � � ���e�&JOB$E#� HXD��6� FX?hECDeFX=SJOBUT3YgHXD �,+�+RB$V_H��ebQ?!'
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Boundary position 1
Boundary poisition 2
Boundary poisition 3
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Boundary position 1
Insensitive patterns

�0/8��� �����
� #

	a=IiKMODeB � '��d� ) DAEA=^] �$=SFXW_DeMQWIB)�$WSFX?A?A=I] �$FGEA=IHKJ3NZHKM\J\T\FGD��RVZHK?A=IEA=IHKJ\?�FGYgECB$D �,+�+ B$V_H��ebQ?

�
WSFX?e?A=^] �$FGEA=IHKJ3D M\WIB � � '��&
��$WIBUFGD W"��TOB�]_JOBU?�F �O=S? � VQFGDeFXW@WIBUWZTOBU�$=S?A=IHKJ3NZHKM\JQT\FGDe=IBU?
FGE(� � � +%$ *-FXJ\T � � �
+%$�� � FXJ\T F3JOHKJ�� F �O=S? � VQFGD FXWSWIBUW NZHKM\JQT\FGD��3H �XB$D � � - � �+�� +%$����6FXJ\T � � - � � +%$���� +%$�-�� '�2�bQ=S?hVQDAHXNQWIBUP
=S?�M\?ABUT!ECH =SWSW@M\?CECDeFGECB

� '�EAbQFGE�EAbOB ��=S?AMQFXWS=��$BUT7NZHKM\J\T\FGD��)VZHK?A=IEA=IHKJ\?	FX�$�$M\DeFGECBUW"�RFGV\V\DeH
�O=SPRFGECB�EAbOBU?AB�EAbOB$HXDAB$EA=S�$FXW NZHKM\J\T��
FGD =IBU? �

� '�EAb\B �d=@?AM\FXWS=��UFGEA=SHKJ�HXY	F �O=S? � VQFGD FXWSWIBUWZFXJ\T JOHKJ�� F ��=S? � VQFGDeFXWSWIBUWZTOBU�$=@?A=IHKJ3NZHKM\J\T\FGD =IBU? �
� ' ��b\=S�eb3NZHKM\JQT\FGDe=IBU?
FGDAB+=@P-VQWIBUP-BUJ`ECBUT3N � �hbQ=S�eb!b\=@T\TOBUJ3M\J\=IEA?��
� 'hbQ=ST\TOBUJ2M\JQ=IEA?�EAb\FGE;TOHLJOHXE+=@P-VQWIBUP-BUJ`E)FXJ��2N_HKMQJ\T\FGDe=IBU? � �Lb\=ST\TOBUJ2MQJ\=IEA?)FGDAB�?AM����$=IBUJ`E)YgHXD
EAbQ=S?�V\DAHXN WIBUP 
 '

	a=IiKMODAB � '�� ��=S?AM\FXWS=��$BU?hEAbOB7NZHKM\J\TQFGD��3V_HK?e=IEA=IHKJ\?�Y HXD)=@JOVQMOEA?�� �)FXJ\T#� � '+<0=S?CEA=@J\��EA="�XB;V_BUF ��?>Y HXD P-BUT
FGE-FGV\V\DAH���=@PRFGECBUW"��� � � +%$ *.FXJ\T � � � +%$�� ��DABU?AV_BU��EA=%�XBUW"�2Y HXD-EAb\B�E&�6H F �O=S? � VQFGD FXWSWIBUW�NZHKM\JQT\FGDe=IBU?!'
	a=IiKMODAB � '��)FXWS?CH)?AbOH��h?�F�D FXJOiXB�HXY�b\=IiKb-?CBUJ\?e=IEA="��=IE#� �GFXWSMOBU? � �h=IEAb7HKMOECV MOE�?CBUJ\?A=SEA="�d=SE#�&FGVQV\DAH
�O=SPRFGECBUW%�
*���Y HXD ��� - � � +%$�- � +%$���� � FXJQT8F;b\=IiKb8?CBUJ\?e=IEA="��=IE#�-DeFXJ\iXB�YgHXD�� � - � � +%$���� � +%$������ ���$WIHK?CBUW"�RDeB$V\DABU?CBUJ`EA=SJOi
EAbOB+J\HKJ�� F ��=@? � VQFGDeFXWSWSBUW NZHKM\JQT\FGD��('
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	a=IiKM\DAB � ' *`� ) DAEA=^] �$=@FXW D M\WIB��$WSFX?A?A=I] �$FGEA=IHKJ!NZHKM\J\TQFGD�� =SP-V WIBUP-BUJ`ECBUT3N��8BUFX�eb.b\=ST\T\BUJ8MQJ\=IE
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	a=IiKMODAB � ' * ��=S?AM\FXWS=��$BU?+YgHXD-BUFX�eb/bQ=ST\TOBUJ M\J\=IE7=IEA?7=SP-VQWSBUP-BUJfECBUT TOBU�$=S?e=IHKJ N_HKMQJ\T\FGD��(' 	ODAHKP EAb\BU?CB
]QiKMODeBU?obQ=ST\TOBUJ;M\J\=IE � �a=@P-VQWIBUP-BUJ`EA?oEAbOB�JOHKJ�� F �O=S? � VQFGD FXWSWIBUW`N_HKMQJ\T\FGD��(� �h=IEAb;b\=STQTOBUJ&MQJ\=IE�?ABUJ\?A=IEA="��=IE&�
HXYQFGV\VQDAH
�O=SPRFGECBUW"� �'�gHKJ;EAbOB��	� F �O=S? 
 � �hbQ=S�eb;?CVQFXJ\? � � - � � +%$�- � +%$���� FXJ\T)� � - � � +%$���� � +%$������ '�<>=ST\TOBUJ
� � =SP-VQWSBUP-BUJfEA?7EAb\BLF ��=@? � VQFGDeFXWSWSBUW
N_HKMQJ\T\FGD��tFGE � � � +%$ *��;�hb\=SWSB ��� =SPRVQWIBUP-BUJ`EA?7EAbOB NZHKM\J\TQFGD��
FGE ��� � +%$�� ' <>=ST\T\BUJ MQJ\=IE � � b\FX?R?CBUJ\?e=IEA="��=IE#� �GFXWSMOBU?7HXY�FGV\VQDAH
�O=SPRFGECBUW"� �$B$DAH YgHXD FXWSW
VQFGECECB$D J\?!�
=SJ\TQ=S�$FGEA=SJOi
EAb\FGE � � =SP-VQWSBUP-BUJfEA?�J\H�TOBU�$=S?e=IHKJ�NZHKM\J\T\FGD���FXJ\T&�$FXJ)EAbOB$DAB$YgHXDAB6N_B�V\DeM\JOBUT ':2�bOB�VQDeM\J\=SJ\i
FXWIiXHXDe=SEAb\P =@J�� b\FGV\ECB$D �;MOEA=SWS=��$BU?�EAbOBU?CB>VQFGECECB$DeJ3?CBUJ\?e=IEA="��=IE#�R=SJ\Y HXDeP FGEA=IHKJRECH-?CBUWIBU��E
b\=STQTOBUJ M\JQ=IEA?�YgHXD
V\DeMQJ\=SJOi '
2�bOB)W@FX?CEhFGDAEA=^]_�$=SFXWZV\DAHXNQWSBUP =S?
NZHXDADAH � BUT!YgDAHKP � 9 BUWSM\B �� 	� �U�X����� � �hbQ=S�eb!=S?hF-Y HKM\D � �$WSFX?A?�VQDAHXNQWIBUP
M\?A=@JOi)E#� H-T\=SP-BUJQ?A=IHKJ\FXWO=SJ\VQMOE�HXY��hbQ=S�eb HKJOB>=@?�=SJ\?e=IiKJ\=^] �$FXJ`E!' ) ECHXEAFXW HXY �,+�+&V FGECECB$DeJ\?��6B$DAB0TODeF �hJ
YgDAHKP YgHKMODh=SJ\T\B$V_BUJQTOBUJfE NQ="�GFGDe=SFGECB�JOHXD PRFXW T\=S?AECDe=INQMOEA=SHKJ\?!'o�
W@FX?A?CBU? � B$DAB+T\=@?CECDe=INQM\ECBUT�FX�$��HXDeTQ=SJOiRECH
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����� 0 ����!#!#!#�� ��������� � � 8�� �"!#���%$&�('�)+*��(,-! ��� '�)�. � � �/!#���0, � *1' � � '�)�,-�2$3'4! � �65 � � � � � � � � � �
+�� � � � �7'�)�. � � � ��� 	 ��� ! � '�� )��8)�9;:=< � : � �>�(�?��� -,+@! � '�� )=� )�9;:='4!>!>� � )��2'�)�.A���,+B!>�(�>!%:='4!>!>� � )���� � �2<��#�(.C�/D � '��8)�� )�9&�"'��E. � )��0���F!#�@' �HG �HG �;)��?!I� ���#J �K! � '�� )��(. ����� �,+�+L�?: � ,M���?�ONQP PR� )�:=<�!#�"�� � ��#,?'�PF�(.+! � !#��� � '�)�9�� � �%��(� �S�
	T�F9U< � � ����- � �?: � �(�>�()V!#�'2�#,?'4!>!>� � :KP � ! ��� !#���W.��(,?� �X� � )ZY � <�)�.=' � �F�(� � Y�!#'��8)��(. ���#� $[!#����! � '�� )�� )�92�>�?!?�DO���8�]\=9U< � ���8P P <��>! � '4!>�(�T!#� � �?�E'15�� �^GS:K' � '�P PF�(P_Y � <�)�.=' � �F�(�T'4! � � � +%$�� � � � � +%$ +%'�)�. � � � � +%$����`DO��� ��-5_:a� � � $&�()V!"�8�O�>:b�(,?�6\K,?'�P P c3,X� � �#�()+! � � P8P <��>! � '4!>�

�4�O!#���%'4:�:=P �8,?'4Y=� P �F!dc ��� !#���e*��8�#<�'�P �Ff('4!#� � )g'�P 9 ��� �F!#��$h! � $2<�P !#�6G � <�!>:=<�!": �X� Y=PF�($Z� �
���O!#�='4!�) � Y � <�)�.=' � c3� �/P � ,?'4!>�(. ����� !#���2� )��#�F9U)=�6\K,?'�)V!� )�:=<�!:=' � '�$&�?!>� � � � �
���O�E��� ,X�;Y � <�)=.�' � �F�(�"' � �%�8$&:=PF�($&�()V!>�(.;Y�cL���=� ,X�7���8.�.��();<�)��F!#�(�

	T�F9U< � � ���jik�#� � ���"!#��'4!O) � Y � <�)=.�' � �F�(�l�l� � � ����� $&�(. ����� � )�:K<�! � � �_�8)�.�� ,?'4!#� )�9%!#��'4!/!#���8��8)�:=<�!",?'�)Yb� � �($ � *��(.C�lDO���(�>�W9 � '4:=�=�'�P8� � � P P <��#! � '4!>�E'15�� �^GS:=' � '�P PF�(PKY � <=)�.�' � �F�(�l'4!�� � � � +%$�� �����/� <�!>:=<�! 6 � �
� � � � +%$��m'�)�.�� � � + �����2� <�!>:K<�!16 � ��� � � +B'�)�. � � � +%$�� �����n� <�!>:=<�!16 � �o'�)�. � � � +%$�� ������ <�!>:=<�! 6 � � 	T�F9U< � � ��� � +n� P P <��#! � '4!>�(�o!#��'4!��� .�.��()&<=)��F! � �p� $&:KPF�($&�()V!#�o!#����Y � <�)=.�' � ck'4! � � � � +%$����
� � � $&:=P �($&�()q!#�"!#���0Y � <�)�.�' � cL'4!(� � � +3'�)�. � � � $&:=P �($&�()q!#�"!#���eY � <=)�.�' � cg'4!(� � � +%$����
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class 0
class 1
class 2
class 3

-0.8
-0.6
-0.4
-0.2
0
0.2

0.4
0.6
0.8

z1

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

z2

0.10.20.30.40.50.60.70.80.9

	T�F9U< � � ����-�� 	 � < � GI,?P '��X��' � !#�6\a,?� '�Pb,?P '��#�#�6\a,?'4!#� � )7: �#� YKPF�($h.��-\K)��(.7�8);���V<�'4!#� � )�� �����&

�E�-5�!?� � �(�#<�PF!#�e' � �Z�#� � �E) ��� !#���Z'4:=:=P � ,?'4!#� � ) ��� !#���Z.��(,?�8�#� � ) Y � <�)�.�' � cB*�� �X<�'�P �Ff('4!#� � )m'�PF9 ��� �F!#��$! � ' � �('�P6GS� ��� P .m: �#� Y=P �($7�&DO���Z� � �8�Q,?P8'��#�#�6\K,?'4!#� � ) : �#� Y=P �($ � � Y=!#'�� )��(. ���#� $ !#������� � � �?: � �#�F! ��� c
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�O�(.=<�)�.�'�)V!%! � '��8)�� )�9@�-5_'�$&:KPF�(�k$Z'(c Ya� � �X� $ <=)�� )V!>� � �(�>!#� )�9@:=' � !#� ��� � )�:=<�!2�#:='�,-���p'�)�. . � ) � !�>� � *��Q! �n� �-\K)��QPF�(' � )��(.3�l�(�F9U�V!#�lGT� ! � )�PFc&� )V! �#� .�<�,-�(�l<�)�)��(,-�(�#�X' � cZ, � $&:=<�!#'4!#� � )��?��!#�V<��� )�, � �('��#� )�9! � '�� )=� )�9g!#� $&��� ��< � !#��� � $ ��� ��� � �(.�<�)=.�'�)q!W�-5�'�$&:=PF�(�e$3�F9U�q!0) � !0Yb�n����<�'�P P c@.�� �#! � �FY=<�!>�(.R�a!#��� � �?YVcY=� '��X� )�9k!#���0PF�(' � )�� � �
DO���g� .��('�Pp!#���()C�`� �%! � � $Z:=PF�($&�()V!%�>! � <=,-!#< � �(�2! � $Z' J � � :�!#�8$Z'�Pp<��#� ��� ' *1'�� P8'4Y=PF�3! � '�� )�� )�9@.�'4!#'_�DO��'4!E� �?��! � �#�(PF�(,-! ����� ! � '��8)�� )�9 � )�PFc7� ) � ��� $3'4!#�F*��e�-5_'�$Z:=PF�(�?� ��� ! � : � �(�>�()q!��-5_'�$&:KPF�(��� )B'&�' c7! �$Z'15�� $Z�Ff?�3!#���L.��(, � �('��>�g�8) ! � '�� )��8)�9+'�)�.�9��()�� � '�P �Ff('4!#� � ) � �#�#��� �+D � !#��� �e�-5_!>�()q!?�l'�,-!#�F*��gP �(' � )�� )�9'�PF9 ��� � !#��$Z�/��' *��%Yb�?�()7.��?*��(P � :b�(.C�
� � ��)R�bN"!#P8'��e'�)�. 2 '�.�)�� � .��-\a)��'! /  -����� � � !���#(��#%$ + '�P � �g� � � � �X� �(. ! � � )B!#���kP8�F!>� � '4!#< � �n'��W�-5_'�$Z:=PF��>�(PF�(,-!#� � )C�O�>����<��()q!#�8'�PEPF�(' � )�� )�9��:�V<�� � cqGSYK'��>�(. P �(' � )�� )�9�-7! � !�# �j3 � �T5 � 3 � � !���#(��#%$ ��# * &�� /�&  �&��

� � !�� #(��#%$ ! � $ � � �� �& 5 &�!�� � � 5 � / � #  -� ��� � ����� * & !� ��!��  � 3  �&�� ��#�� �  �"��! /�� �- � �l/ ������� � ��#K3 � �O5 !5 -� � #
3 � � 5�` � � �=) �) ! � �KeIe 6�Y fS�`NQ)7'�,-!#�F*��0PF�(' � )=� )�92�#! � '4!>�?9�c7'�P P � �E�l!#���WP �(' � )�� � ! � .�c_)�'�$Z� ,?'�P P ck�#�(PF�(,-!! � '�� )=� )�9e�-5�'�$&:=PF�(�?��.�< � �8)�9W! � '�� )�� )�9�� � �#� $['%,?'�)�.=� .�'4!>�O! � '��8)�� )�90�>�?!'�� � �(,-�(� *��(. ���#� $ !#���O!>�('�,X��� �
+ �#<�:b� � *_� � ��� -M�ODO���2P �(' � )�� � ,?'4:=�F!#'�P �Ff?�(� � ) ,?< �#� �()V!E'4!>!#'�� )��(. J ) � ��PF�(.�9��2! � �>�(P �(,-!E�-5�'�$&:=PF�(� ���#� $!#���g,?'�)�.�� .�'4!>�3! � '�� )�� )�9+�>�?!2!#�='4!2' � �g$ � �>!2P8� J �(PFc ! � � � P *��3!#���L: �#� Y=PF�($+� ��� !#�='4!2���8P PoPF�('�.�! � '$Z'15�� $n<�$ .��(, � �('��>�@� ) � �#�#��� � �E'4!#��� � !#�='�)A:='��#�X�F*��(PFc '�,?,-�?:�!#� )�9 ! � '�� )��8)�9 �-5_'�$Z:=PF�(� � �#� $ !#���
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!>�('�,X��� � ��!#���e)��?!d� ���#J � �"'�P P � �l�(.g! � <��#�Q�F!#�/,?< �#� �()V! J ) � �EPF�(.�9��e'4Y � <�!"!#���W: �#� Y=PF�($[! � ��'(*��2� � $&�.��?!>� � $3� )�� �>!#�8,g, � )V! �#� P � *�� � ����� ,M� ! � '�� )=� )�9m�-5_'�$Z:=PF�(�Z! � '�,?,-�?:�!?��'�)�. ! � 9U<�� .��7!#���B�>�(' � ,M� ������ ) ����� $Z'4!#� *��+:='4!>!>� � )��(���cA'�.�.=� )�9 !#��� � � <=)�,-!#� � )�'�P � !Ic ! � ' � �2�l!#���@)��?!I� ���#J ,M��'�)�9��(� � �#� $ ':='��#�X�F*��0PF�(' � )�� � ! � '�)+'�,-!#�F*��nPF�(' � )�� � �
4 �F!#�m,?' � � � <=P .�c_)�'�$Z�8,%�>�(PF�(,-!#� � ) ��� ! � '�� )��8)�9Z�-5�'�$&:=PF�(�?�C�#� ��� !>� � ! � '�� )�� )�93!#� $&�(�Q'�)�. Yb�?!>!>� � 9��()_G� � '�P � f('4!#� � )�$Z' c Ya� � Y=!#'�� )��(.C� . �#� *_� .��(.�!#��'4!%!#���L'�.�.��(.�, � $&:KPF�-5_� !Ic ��� !#���Z�-5�'�$&:=PF�Z�>�(P �(,-!#� � )$&�?!#� � . . � �(�0) � !%�-5�,-�?�(. !#��� � �(.�<�,-!#� � ) � ) ! � '�� )=� )�97, � $&:=<�!#'4!#� � )�� + .�<��Z! � ' � �(.�<�,-!#� � )��8) !#���)�<�$%Yb� �o��� ! � '�� )=� )�9W:='4!>!>� � )���-M�q! � '�� )=� )�9W!#� $&�/���8P P�Ya� � �(.�<�,-�(. ` :Q<�)V!�) ! � �KeIe � ��+_<=)�90�) :! � �KeIe10��
=b��'�)�9+�KeIe 6 fS� - �()�� � '�P �Ff('4!#� � ) ,?'�) : � !>�()V!#� '�P P c Yb�g� $&: �#� *��(.C�]: �#� *_� .��(. !#��'4!k�>�(PF�(,-!>�(. �-5_'�$&:KPF�(�, � )V!#'�� )7�() � <�9U�7�8) � ��� $Z'4!#� � )g! � PF�(' � )g!#���e!#'�� J � � � �=)(` � � ��)��KeIe 6U'If '�)=. � � ��)C��N"!#P '��O'�)�. 2 '�._G)�� � ` � � ��) �) .! � �KeIe 6�Y f`�#� � ��!#� �X� <�9U�m'(*�� � '49��3,?'��#�Z'�)�'�PFc_�>�(�Q!#��'4!W!#���2�-5_:b�(,-!>�(.m9��()�� � '�P � f('4!#� � ):b� �#����� $Z'�)�,-� ��� '�,-!#�F*��QPF�(' � )�� )�9Q� �p�#�F9U)��6\a,?'�)q!#PFc2Yb�?!>!>� � !#��'�)&:K'��#�#�F*��OPF�(' � )�� )�9�� +��(<�)�9�� ] :�:b� � '�)�.
+ � $&: � P �8)�� J c ` +_�(<�)�9 �) :! � �KeIe�3:fS� +�<�)�97'�)�. �Q�Fc � 9U�=` +_<�)�90�� ! � �KeIe10Ifo'�)=. =b��'�)�9 ` =b��'�)�9+�KeIe 6 f� �?: ��� !Q�#� $Z� P8' � � $&: �#� *��($&�()V!#�?� �O�(�X<�PF!#�E: � �(�>�()V!>�(. YVc +_�(<�)�9�� ] :�:b� � '�)�. + � $Z: � P8� )�� J cg�8)�.�� ,?'4!>�!#��'4!E9��()�� � '�P �Ff('4!#� � )+� �#�#��� .��(, � �('��>�(�Q$ ��� � � '4:=� .�P c ����� '�,-!#�F*��kPF�(' � )��8)�9k!#��'�) ����� :K'��#�#�F*��%P �(' � )�� )�9
` +��(<�)�9 �) .! � �KeIe�3IfS�
DO���8�W!#���(�#� �e� .��()q!#�6\K�(�W!I� � $Z'�� ) '4:=: �#� '�,X���(�0! � '�,-!#�F*��gPF�(' � )��8)�9��R� � ��� ��#M/)� �?5 ��#  "! � � � !�� #(��#%$g'�)�.
�)� � � /� -����� � ��!�� #(��#�$�� h^)�, � �($&�()V!#'�POPF�(' � )�� )�9m�>!#' � !#�&! � '�� )�� )�9 � )A'�)A�8)��F!#� '�P�#<�Y=�#�?! ��� ' ,?'�)�.=� .�'4!>�! � '�� )=� )�9k�>�?!?� )W< � � )�9n! � '�� )�� )�9��_'4!��>:b�(,?�6\K�(.g�#�(PF�(,-!#� � )7� )V!>� � *4'�P � +���� 9��l' � !>� � '&�>:b�(,?�6\=�(.;)�<�$2Ya� �/����?: � ,M���?� ��� �E���()Z!#���Q� �#�#���� )L!#���Q,?< �#� �()V!p! � '�� )=� )�90�#<�YK�>�?!l) � P � )�9�� � .��(, � �('��>�(��-M� � < � !#��� � �#<�Y=�>�?!#�' � �%�#�(PF�(,-!>�(. ���#� $h!#���2,?'�)�.�� .�'4!>�%�-5_'�$&:KPF�(�O<��#�8)�9&� � $&�%, � � !>� � � ' ��� ���(< � � �>!#� ,?�(�_'�)=.+'�.�.��(.7! � !#���! � '�� )=� )�97�>�?!?�3DO���&! � '�� )�� )�9;�#�?!%, � )��#� �#!#� ��� !#���3<�)�� � ) ��� '�P PT: � �?*�� � <��#PFc �>�(PF�(,-!>�(. �X<�Y=�>�?!#�?� ����� PF��-5�'�$&:=PF�(�T� )2�>�(PF�(,-!>�(.&�#<�YK�>�?!#� ' � � � �($ � *��(. ���#� $ !#���,?'�)=.�� .�'4!>�"�>�?!?�oDO��<��?�4'�� ! � '�� )�� )�9E: �#� 9 � �(�X�>�(�?�!#���&�#�Ff?� ��� !#���&,?'�)�.�� .='4!>�k�#�?!0.��(, � �('��>�(�e�E��� PF�n!#���&�#�Ff?� ��� !#���Z'�,-!#<�'�PT! � '�� )��8)�9g�#�?!e9 �#� ���(�� � !>�!#��'4!Q!#��� �E!#���(�#� �Q<��>�(�Q!#���n!>� � $ ��# /)� �?5 ��#  "! � � ��!���# ��#%$&! � .��() � !>�k.='4!#'L�>�(P �(,-!#� � )C�C'�)�. �#� � <�P .@) � !Yb�n, � ) � <��#�(.B��� !#�B!#����� � ' � ,M���F!>�(,-!#< � �&�>�(P �(,-!#� � ) 9 �#� ���8)�9g'4:=: �#� '�,X�R�WD����2!>� � $���� $�� ��* ��#�$&� �<��>�(.B� )7!#��� �O!#���(�#� �/! � .��() � !>�0!#���0: �#� ,-�(�#� ��� \K)=.�� )�9k'�) � :�!#�8$Z'�PR' � ,M���F!>�(,-!#< � �n�>!#' � !#� )�9Z���F!#�;! ���� �?����� .�.��()g<=)��F!#�/'�)�.+'�.=.�� )�9&<�)�� !#�.=< � � )�9k! � '��8)�� )�9��
h^)L, � )V! � '��>!"! � � )�, � �($Z�()q!#'�PaPF�(' � )��8)�9��V�>�(P �(,-!#�F*��QP �(' � )�� )�9 �>�(P �(,-!#�'4!"�('�,M�7�>�(PF�(,-!#� � )g� )V!>� � *1'�Pa'n)��?�! � '�� )=� )�93�#<�Y=�>�?! ���#� $ !#��� ��� �F9U� )�'�P ,?'�)�.�� .�'4!>�k�>�?!?� +��(PF�(,-!>�(. :='4!>!>� � )��Q' � �k) � ! � �($ � *��(. ���#� $ !#���
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,?'�)�.��8.�'4!>�Q�#�?!?�pN"!"�('�,X�+�>�(P �(,-!#� � );� )q!>� � *1'�P ��'�P Pa,?'�)�.��8.�'4!>�E:K'4!>!>� � )��/��' *��0'2,M��'�)�,-�e! � Yb�Q�>�(P �(,-!>�(.C�DO���n�#<�Y=�#�?!E� �E�>�(PF�(,-!>�(.m'�)�. <��>�(. ����� ! � '�� )��8)�9Z<�)V!#� P � � $Z�n, � )V*�� � 9��()�,-�Z, � � !>� � � ' � )@!#���k�#<�Y=�>�?!Q� �$&�?! +���� 9��`'W�>:b�(,?�6\=�(.n� �#�X��� P � $Z�F! � )k!#���O�#<�YK�>�?!]�8� � �('�,X���(.R�U!#���/� �#�#��� .��(, � �('��>�/:b� � �F!>� � '4!#� � )&� �]! ����#$Z'�P8P �C!#���Z$Z'15�� $n<�$ )V<=$%Yb� �W��� �?: � ,X���%'�P P � ��(. � )m!#���Z�X<�Y=�>�?!0� �W�-5�,-�?�(.��(. -M�ZN )��?� ! � '�� )�� )�9�#<�YK�>�?!&� �k!#���() �>�(PF�(,-!>�(. � ��� !#���+)��-5�!&! � '��8)�� )�9 :b� � � � .C� DO���8�2: �#� ,-�(�X� � �?:b�('4!#�&<�)q!#�8Pl!#���7�2� � �! � '�� )��(.;! � �#'4!#� � � '�,-!#� � )C�
DO���+$3'�� ) .�� /b� � �()�,-�7Yb�?!I��?�() !#���(�>�7!I� � '4:=: �#� '�,X���(�Z! � '�,-!#� *��BPF�(' � )��8)�9 � �&!#��'4!3) � �-5_'�$&:KPF�(�' � �;.�� �#,?' � .��(. Y�c � )=, � �($&�()V!#'�PlPF�(' � )�� )�9��ah ) !#���;P � $Z� !?�]'�P Pl�-5�'�$&:=PF�(�n� ) !#���g,?'�)=.�� .�'4!>�;�>�?!k��� P PYb�2<��#�(. ����� ! � '��8)�� )�9�� 4 �F!#� �>�(PF�(,-!#�F*��kPF�(' � )��8)�9���! � '�� )=� )�93�>!#' � !#� � ) '�P P ,?'�)�.�� .�'4!>�2�-5_'�$Z:=PF�(�?�b'�)�.<�)��8) � ��� $Z'4!#�F*��W�-5_'�$Z:=PF�(�O' � �0.=� �#,?' � .��(.7'���! � '�� )��8)�92: �#� 9 � �(�#�>�(�(�
DO��� � �(�>! ��� !#��� �2,X��'4:�!>� � �8� ��� 9U'�)�� f?�(. '�� ��� P P � �E�?� +��(,-!#� � ) 6�� �4� �7�#<�$3$Z' � �Ff?�(� � �(�>�(' � ,M� � �(P '4!>�(.! � '�,-!#�F*��3P �(' � )�� )�9�� +��(,-!#� � ) 6�� 3;: � �(�>�()q!#�e';9��()�� � '�Po$Z'4!#���($Z'4!#�8,?'�P � ��� $2<�P8'4!#� � ) ��� '�,-!#�F*��ZP �(' � )_G� )�9��'�)�. PF�(' � )=� )�9m'��>:b�(,-!#�Z�#<�,M�A'��Z�#<�YK�>�?!&�>�(PF�(,-!#� � )A, � �F!>� � � '_�p�X<�Y=�>�?!&!>� � $3� )�'4!#� � ) , � �F!>� � � ' '�)�.�#<�YK�>�?!E�#� f?�(�Q' � �n.��8�#,?<��#�>�(.R�EDO���n, � )�,-�?:�! ��� � !5  ��� # ����#�� �� -��� �- ��2� �Q� )V! �#� .�<�,-�(. '�)�.B:K'4!>!>� � )m�>�()_G�#�F!#� *��F!dc ) ��� $3�n' � �+.��-\K)��(.C� DO���7�>�()��#� !#�F*�� !Ic ��� '@:K'4!>!>� � )��Z� �n!#���() <=�>�(. '��Z'm$&�('��#< � � ��� !#���
��#K3 � �T5 !� -�����)# � ��� ��� !#��'4!O:K'4!>!>� � )C�
DO����� ��#�� �� -��� �- �����# ! � � � � ��� � � �l/� -�������+� !�� #(��#%$�� � $ � ���- �&E5 + +_N +&2 N*-W�8�e: � �(�>�()V!>�(. �8)��>�(,-!#� � ) 6�� /��
+_N +&2 N � �Z.��?*��(P � :b�(.A�>:b�(,?�6\K,?'�P P c � ��� �>�(PF�(,-!#�F*��@PF�(' � )�� )�9 ��� ,?P '��X�#�6\K,?'4!#� � )A: �#� Y=PF�($3�?�AN $Z'4!#�_G�($Z'4!#� ,?'�PQ$ � .��(P��8�&: � �(�>�()V!>�(. '�)�.A!#��� � .��(' ��� :K'4!>!>� � ) �#�(PF�(,-!#� � ) ' �X� <�)�. .��(,?� �#� � ) Y � <�)=.�' � �F�(�� �2.�� �#,?<��X�>�(.C�BNQ) '�P 9 ��� �F!#��$ � �%9U� *��()C�o'�)�. , � $Z:=PF�-5��F!Ic�'�)�. , � )V*�� � 9��()�,-�+� �#�X<��(�%' � �;'�.�. � �(�#�>�(.C�
+��(,-!#� � ) 6�� /�� � : � �(�>�()V!#� � �(�#<�P !#�Q'�)=. , � )=,?P <��#� � )=� � )m!#���k'4:=:=P � ,?'4!#� � ) ��� +_N�+ 2 N ! � ' � !#�F\K,?� '�PT'�)�.� �('�P6GS� ��� P .7,?P8'��#�#�6\K,?'4!#� � )7: �#� Y=P �($Z�?�
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