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��\^x�fgFHY?ndBEY�BEAHX�Q�\
�PÅj\^J�]�FHe�\
T&¤�TZY&fª��m�r
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B�®¢LIfgS�TIzj��\RD�D¡x�S�\Efg\^e ]�FHJ�T&�¨J�FHe��^TZe�YZTIT&¤�TZY&f���m��E�!¨F|L T?T&¤�TZY&f6¦aS�TZeÌx�ACBEe�T?x(\^ACBEJ�FH·ZTZD£x�S�\Efg\^e�Q
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fgFH\^eÌx�ACBEe�T�J�\EfbB
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fgFH\^e�x�ACBEe�T§J�\EfbB
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fg\^G7GlBE�^e�T&fgFH·�B
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fgFH\^eI\E��B
fg\^G
BEx�x(T�BEJ�FHe���X�e�D�TZJIBEY&fgFH\^e�\E��QPfbB
fgFHY�TZAHTZY&fgJ�FHYl¯TZAHDÏY�BEX�Q�TZQ?fgS�TqBEx�x(T�BEJgBEe�YZTq\E��FHe�D�X�YZTZD�GlBE�^e�T&fgFHY
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�° ± ²Ï®uL�z�S�TªTZe�TZJ��EOd\E��FHe�fgTZJgBEY&fgFH\^ed\E�ÎB
fg\^GØGlBE�^e�T&fgFHY§GI\^GITZe�f ° ±Ù ¿ ¦aFhfgSdfgS�FHQa¯TZAHD´FHQ»£Ú�¼ ° ° ±Ù ¿RÀ °�°&±ÓªÔÖÕ�×
�° ± ²Ï®¢Û%z�S�TZJ�T&�¨\^J�TEi(fgS�T§fg\EfbBEA¬Q�x�AHFhf�fgFHe��?\E�;B
fg\^GØAHT&U^TZAHQ�FHQ�D�T&fgTZJ�GIFHe�TZDd]�OoTZe�TZJ��EO
» Ë ¼ ° ° ±¾�¿ªÀ ° ± ² ° ° ±Ù ¿©À °�°¢±ÓªÔÖÕ�×
�° ± ²�®¢La�!Q!BIJ�TZQ�X�Ahf�i%fgS�T§T&¤�TZY&f*\E��x(\^ACBEJ�FH·�B
fgFH\^e�x�ACBEe�T§J�\EfbB
fgFH\^e¡¨]�FHJ�T¢��¨J�FHe��^TZe�YZTIT&¤�TZY&f¢®§D�T�BEA�¦aFhfgS¡fgS�TITZe�TZJ��EO¡AHT&U^TZAHQ6Q�x�AHFhf�fgFHe��qFHQ§Y�BEX�Q�TZD�e�\Ef6\^e�AhO£]�O ° ±¾�¿ FHe�fgTZJgBEY&fgFH\^e
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fg\^GIQ�BEe�D�GI\^AHTZYZX�AHTZQ'FHQjFHe�U^TZQPfgFH��B
fgTZDyL
z�S�T�T¢��x�J�TZQ�Q�FH\^e�Q'�¨\^J;zj��\RD�DIx(\^ACBEJ�FH·�BE]�FHAHFhfgFHTZQ�\E�¬B
fg\^GIQ!¨GI\^AHTZYZX�AHTZQb®�FHe?T¢�RfgTZJ�eBEA(TZAHTZY&fgJ�FHY�BEe�DIGlBE�
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e�T&fgFHYM¯TZAHD�Q§BEJ�TI\^]�fbBEFHe�TZDyL.ndBE�^e�FhfgX�D�T?\E��AHFH�^S�f©x(\^ACBEJ�FH·�B
fgFH\^e´x�ACBEe�T?J�\EfbB
fgFH\^e£BEe�D¡]�FHJ�T&�¨J�FHe��^TZe�YZT
T&¤�TZY&fgQuBEJ�TªTZQPfgFHGlB
fgTZDyL©cÆf©FHQ*Q�S�\�¦ae�fgSB
f©FHe�U^TZQPfgFH��B
fgFH\^e´\E�;\^x�fgFHY�BEA�BEe�FHQ�\EfgJ�\^x�OdY�BEX�Q�TZD ]�O´zj��\RD�D
FHe�fgTZJgBEY&fgFH\^e�Q�Y�BEeox�J�\�URFHD�T©FHe��¨\^J�GlB
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«¬T&f.X�QlYZ\^e�Q�FHD�TZJ 
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  ×�×Ô� \�U^TZJ'¦jT�BEV?FHe�fgTZJgBEY&fgFH\^eIYZ\^e�QPfbBEe�f�Q�S�\^X�AHD
](T�fbBEVETZe.FHe�fg\6YZ\^e�Q�FHD�TZJgB
fgFH\^eyL,z�S�TZJ�T&�¨\^J�TEi 
  ×�×Ô� D�TZx(TZe�D�Q�\^e�[{i zj��\RD�D.Q�Y�BEACBEJjBEe�DlfgTZe�Q�\^JjYZ\^Gª]�FHeB��
fgFH\^e�Q�\E�{U^TZY&fg\^J�Q§° ± ²���° ±Ó BEe�D ° ± � AHFHe�T�BEJ�AhO(v
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¦aS�TZJ�T ° ± 
�� ¼��� �� � � � � i ° ± 
 � ¼����� � � � � i ° ± 
 ÚÏ¼���Ú� � �Ú � BEe�D ° ± 
 � Ú�¼�� � ���� � �Ú��� � � � ��� � �Ú�� � BEJ�TafgS�T�X�e�Fhf;U^TZY&fg\^J�QZi�J�TZx(T�B
fgTZDFHe�D�FHYZTZQlFHGIx�AhOÏQ�X�GIGlB
fgFH\^eyLÐz{TZJ�GoiaYZ\^e�fbBEFHe�FHe�� $¢Ô�Ei'D�TZQ�YZJ�FH](TZQ�YZ\^e�fgJ�FH]�X�fgFH\^e�\E�§[{i zj��\RD�D�¦jT�BEV
FHe�fgTZJgBEY&fgFH\^e�Q{FHe§fgS�TjQ�Y�BEACBEJ{xBEJPf,\E�D�FHTZAHTZY&fgJ�FHY;x(\^ACBEJ�FHQgBE]�FHAHFhf�O^i�¦aS�TZJ�T�� Ë &	� Ú D�T&fgTZJ�GIFHe�TZQ{YZ\^e�fgJ�FH]�X�fgFH\^e\E��z©i [���\RD�D�FHe�fgTZJgBEY&fgFH\^e�QZi�� Ë &	� FHQ�J�TZQ�x(\^e�Q�FH]�AHT!�¨\^Jjzj��\RD�Dyi�[���T&U^TZeoFHe�fgTZJgBEY&fgFH\^e�Q©ÄfgS�FHQjYZ\^e�fgJ�FH]�X�fgFH\^e¦�BEQ�¯J�QPf!YZ\^e�Q�FHD�TZJ�TZD´FHeÌ��m�Ã��Ä®¢i� � & Ú D�TZQ�YZJ�FH](TZQ*[���\RD�Dyi%zj��T&U^TZe´FHe�fgTZJgBEY&fgFH\^e�QZL�z�S�T6Q�TZYZ\^e�DdfgTZJ�GØFHe
|p^®¢iy¦aS�FHYbS¡FHQ§x�J�\^x(\^JPfgFH\^eBEA�fg\�� Ë � i�FHQuJ�TZQ�x(\^e�Q�FH]�AHT?�¨\^Juz©i [���\RD�D¡]�FHJ�T&�¨J�FHe��^TZe�YZT?T&¤�TZY&fq¨x�J�TZD�FHY&fgTZD
FHe£��m��E�Ä®¢L,z{TZJ�GIQ�x�J�\^x(\^JPfgFH\^eBEAfg\ªfgTZe�Q�\^J79ZÔ�<;(D�TZQ�YZJ�FH](TZQ�AHFH�^S�fjx(\^ACBEJ�FHQgB
fgFH\^eIx�ACBEe�T!J�\EfbB
fgFH\^e.BEJ�\^X�e�D
° ± 
 � Ú �[���\RD�Dyi�zj��T&U^TZe%®¢i�BEJ�\^X�e�D£TZAHTZY&fgJ�FHYª¯TZAHD£D�FHJ�TZY&fgFH\^e ° ± 
 � �[{iyzj��\RD�D%®*BEe�D¡BEJ�\^X�e�D ° ± 
�� �[��\RD�Dyi;zj��T&U^TZe%®¢L�z�S�TqACB
f�fgTZJ6FHQª¦jTZAHA�V�e�\�¦ae�BEe�D�BEY&fgFhU^TZAhOÌQPfgX�D�FHTZDÏx�S�TZe�\^GITZe�\^eÏ\E�!x(\^ACBEJ�FHQgB
fgFH\^e
x�ACBEe�TMJ�\EfbB
fgFH\^e£BEe�D£D�FHYbS�J�\^FHQ�GµY�BEX�Q�TZD¡]�O£[���\RD�D zj��T&U^TZe¡FHe�fgTZJgBEY&fgFH\^e�QI��m�sRi{p^p�i{pE}��|L?cÆ�jQ�x�FHe�Qu\E�
B
fg\^GIQ�¨GI\^AHTZYZX�AHTZQb®6BEJ�T.YZTZJPfbBEFHe�AhO¡\^J�FHTZe�fgTZDÌfgS�TZe�BED�D�FhfgFH\^eBEA'YZ\^e�fgJ�FH]�X�fgFH\^e�Q6fg\ 
  ×�×Ô� Y�BEeÏBEx�x(T�BEJ
��m�p��|L
�\^J��¨X�JPfgS�TZJ�YZ\^e�Q�FHD�TZJgB
fgFH\^eMAHT&f�X�Q;Q�X�x�x(\^Q�T�fgSB
f�GITZD�FHX�G FHQ,\^x�fgFHY�BEAHAhOuD�TZAHX�fgTZD´ 
�Ô� ° $¢Ô� � m�®¢L

z�S�TZe=fgS�T´D�FHTZAHTZY&fgJ�FHYdx(TZJ�GIFhf�fgFhURFhf�O�fgTZe�Q�\^J 
�Ô�´D�TZx(TZe�D�Q�\^e�fgS�T�BEGIx�AHFhfgX�D�Td\E�uTZACBEQPfgFHYdYZ\^S�TZJ�TZe�f
Q�Y�B
f�fgTZJ�FHe��?\E��x�S�\Efg\^eo]�OqB
fg\^G1¨GI\^AHTZYZX�AHT�®*��m^mEi¬m�p�i¬m�}��|v
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fg\^GIQ*¨GI\^AHTZYZX�AHTZQb®,x(TZJ
(*) 2 i � FHQafgS�Tªx�S�\Efg\^ed¦�B�U^TMe�X�Gª](TZJ,+ % Ô���r�®aFHQafgS�T6fgTZe�Q�\^J*xBEJPf!\E��fgS�Tª·ZTZJ�\�BEe��^AHTªBEGIx�AHFhfgX�D�Tu\E�TZACBEQPfgFHY�YZ\^S�TZJ�TZe�f�Q�Y�B
f�fgTZJ�FHe��§\E�¬Bux�S�\Efg\^eI]�OlBEelB
fg\^G0¨GI\^AHTZYZX�AHT�®¢L{c�e�D�FHYZTZQ +�¼ m-�¢p.�b}uBEJ�T�J�T&�¨TZJ�J�TZD
fg\?YZ\R\^J�D�FHeB
fgTZQ.-4�0//�21�i�J�TZQ�x(TZY&fgFhU^TZAhO^L
kRFHGIFHACBEJ�AhO(
�Ô�*fgTZe�Q�\^J % Ô���r�®jY�BEeo](T©T¢��xBEe�D�TZD´FHe�FHJ�J�TZD�X�YZFH]�AHT©xBEJPfgQZv
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¦aS�TZJ�T 3  ×�×Ô� FHQ�fgS�T©fgTZe�Q�\^Ja\E�,D�OReBEGIFHY�BEAyx(\^ACBEJ�FH·�BE]�FHAHFhf�OM\E��BEedB
fg\^GÂ¨GI\^AHTZYZX�AHT�®jBEe�DoÇ�XBEe�fgFhfgFHTZQ Ê
BEJ�T*fgS�TuD�FHeBEGIFHY�BEA�x(\^ACBEJ�FH·�BE]�FHAHFhfgFHTZQ�\E�,BEedB
fg\^GÂ¨GI\^AHTZYZX�AHT�®¢L
z�S�T§BEGIx�AHFhfgX�D�T�\E�{TZACBEQPfgFHY*YZ\^S�TZJ�TZe�f�Q�Y�B
f�fgTZJ�FHe��M\E�{x�S�\Efg\^eq]�O�B
fg\^GÈ¨GI\^AHTZYZX�AHT�®'B
f�·ZTZJ�\IBEe��^AHT

Y�BEeo](T*¦aJ�Fhf�fgTZedBEQ
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fgFH\^eo¦aFhfgS�J�TZQ�x(TZY&fufg\lfgS�T ° ± 
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z�S�T.J�T&�¨JgBEY&fgFhU^T.FHe�D�T¢��� � '� � ®uSBEQ6](\EfgSÌJ�T�BEA�BEe�DÌFHGlBE�^FHeBEJPO�xBEJPfgQZL´z�S�T.FHGlBE�^FHeBEJPO�xBEJPf\E�{fgS�T§J�T&�¨JgBEY&fgFhU^TuFHe�D�T¢�Ì�� ) ������� ) ÊyË�  ° ± 
 � ° ± 
�� ®�®�FHQ�J�TZQ�x(\^e�Q�FH]�AHT©�¨\^J�fgS�Tuzj��J�T&U^TZJ�QgBEA�URFH\^ACB
fgFHe��YZFHJ�YZX�ACBEJ©D�FHYbS�J�\^FHQ�GoL�³*X�T?fg\qfgS�FHQ§x�J�\RYZTZQ�Q§fgS�TIAHFHe�T�BEJ�AhO´x(\^ACBEJ�FH·ZTZD x�S�\Efg\^e fbBEVETZQ6YZFHJ�YZX�ACBEJ©x(\^ACBEJ��
FH·�B
fgFH\^eyLuz�S�T?Q�FH�^e�\E�;fgS�TMYZFHJ�YZX�ACBEJ*x(\^ACBEJ�FH·�B
fgFH\^eoD�TZx(TZe�D�Qu\^e�fgS�TMQ�FH�^e£\E�;fgS�TMQ�Y�BEACBEJ*x�J�\RD�X�Y&fgFH\^e
 ° ± 
 � ° ± 
�� ®*fgSB
fªBEAHAH\�¦aQ©X�Q§fg\oQ�TZxBEJgB
fgTlzj��\RD�D¡YZFHJ�YZX�ACBEJ©D�FHYbS�J�\^FHQ�GÈ�¨J�\^G1[���\RD�D zj��T&U^TZe�YZFHJ�YZX�ACBEJ
D�FHYbS�J�\^FHQ�GoL,z�S�TuACBEQPfa\^e�TuFHQ�x�J�\^x(\^JPfgFH\^eBEA(fg\�� ) Ê �& L� ��� �l�
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c�e�\^J�D�TZJ'fg\ªTZQPfgFHGlB
fgT�fgS�T*GlBE�^e�FhfgX�D�T�\E�¬fgS�T!T&¤�TZY&fgQ�\^e�T*Q�S�\^X�AHD.\^]�fbBEFHeIfgS�T*zj��\RD�D�x(\^ACBEJ�FH·�BE]�FHAHFhf�O
fgTZe�Q�\^J 3  ×�×Ô� BEe�Dqzj��\RD�Dqx(\^ACBEJ�FH·�BE]�FHAHFhfgFHTZQÏ\E��B
fg\^GÂ¨GI\^AHTZYZX�AHT�®;\^JuÄfgSB
faFHQ�BEY&fgXBEAHAhO?fgS�T©QgBEGITEi�Q�TZT
¨��i s�®�®;fgS�T*zj��\RD�DqxBEJPf�\E��fgS�TuBEGIx�AHFhfgX�D�T % �r�®'\E�{TZACBEQPfgFHY*YZ\^S�TZJ�TZe�faQ�Y�B
f�fgTZJ�FHe��?\E�{BMx�S�\Efg\^e�]�O�BEeB
fg\^GÂ¨GI\^AHTZYZX�AHT�®¢L
�!YZYZ\^J�D�FHe��?fg\IÇ�XBEe�fgX�GØTZAHTZY&fgJ�\RD�OReBEGIFHYZQ�fgS�T§TZACBEQPfgFHY©YZ\^S�TZJ�TZe�f!Q�Y�B
f�fgTZJ�FHe��lB
f�·ZTZJ�\lBEe��^AHT©Y�BEe

](T!YZ\^e�Q�FHD�TZJ�TZD�BEQ'fgS�T*Q�X�YZYZTZQ�Q�FH\^e�\E�¬f�¦j\ªx�J�\RYZTZQ�Q�TZQZv�fgS�T�¯J�QPf�\^e�T!FHQ;fgS�T*BE]�Q�\^J�x�fgFH\^e.\E�yfgS�T!FHe�FhfgFCBEA
x�S�\Efg\^e�¦aFhfgS�fgS�T?GI\^GITZe�fgX�G¹° ± � BEe�D£fgS�TMfgJgBEe�Q�FhfgFH\^e´\E�'fgS�TIB
fg\^GÁ¨GI\^AHTZYZX�AHT�®��¨J�\^G:fgS�T?FHe�FhfgFCBEA
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	�fg\IBEeqFHe�fgTZJ�GITZD�FCB
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fgT � � �j¦aFhfgSoBEeqTZe�TZJ��EOq²� +�fgS�TuQ�TZYZ\^e�D
\^e�T!FHQ'fgS�T!fgJgBEe�Q�FhfgFH\^el\E�¬fgS�T©B
fg\^Gµ¨GI\^AHTZYZX�AHT�®��¨J�\^G�fgS�T!QPfbB
fgT � � �;fg\6fgS�T�¯eBEA�QPfbB
fgT � � � �'¼ � �§���
BEe�DqFHJ�JgBED�FCB
fgFH\^e.\E�{fgS�Tux�S�\Efg\^e�¦aFhfgSqfgS�TuGI\^GITZe�fgX�G ° ± � � ¼ ° ± � L
«¬T&f6Ó���](T?fgS�TlB
fg\^GÁ¨GI\^AHTZYZX�AHT�®*¥!BEGIFHAhfg\^e�FCBEedYZ\^e�Q�FHD�TZJ�FHe��qfgS�T?¦jT�BEV�FHe�fgTZJgBEY&fgFH\^e£](T&f�¦jTZTZe

TZAHTZY&fgJ�\^e�Q6BEe�DÌe�X�YZAHTZX�QªBEe�D fgS�TlTZAHTZY&fgJ�\^GlBE�^e�T&fgFHYMFHe�fgTZJgBEY&fgFH\^e \E�aBEeÌB
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	�i � � �!FHQ!fgS�T6¦�B�U^T
�¨X�e�Y&fgFH\^eq\E�,BEeqFHe�fgTZJ�GITZD�FCB
fgT©QPfbB
fgT©¦aFhfgSoBEeqTZe�TZJ��EOo²�,L
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fgTEL,z�S�X�Q'Fhf;FHQ,�¨X�e�DBEGITZe�fbBEAHAhOªFHGIx(\^JPfbBEe�f,fg\uYZ\^e�Q�FHD�TZJ
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cÆf�Q�S�\^X�AHD.](T*J�TZGIFHe�D�TZDlfgSB
fjfgS�T©B
fg\^Gµ¨GI\^AHTZYZX�AHT�®�T¢��FhfgTZD.AHT&U^TZAHQ�BEJ�T!Ç�XBEQ�FHQPfbB
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	Ô� FHQ�fgS�T©fgTZe�Q�\^Ja\E��D�OReBEGIFHY�BEAyx(\^ACBEJ�FH·�BE]�FHAHFhf�OM\E�,BEedB
fg\^GÂ¨GI\^AHTZYZX�AHT�®

3 "
	Ô� ¼ � � � � �§� � ¾ Ô � � � � � � ¾ � � �§���
²� ° ²1"
	 °�� � � � �§� � ¾ � � � � � � � ¾ Ô � �§���
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f
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