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G9HJILKNMOHQPSRJTFUWV2VXUZYJILUZ[9KNT4HJU\UZ]JILKFTFI_^J`bacILTFUWVdPeT4fQVXU	gh^bMZghHJUWViUW^JMZUjVXUZa_PeTdIcgJ^JKWklRJa_PeMZI_^J`bIcTN[9ILT4HJI_^
T4HJU�[9ILmQUWVCMZgh^STFUZ]JTngeopVXUZKFUWPqViMOH>I_^qTdgrmQIcKdMZghfQVXKFU�MZghHJUWVXUW^JMZUqsut�VXghfJ`JHJacvNHJILKFTFghVXILMWPeawRxUWVXK4RxUZMZTFILYqU
[9ILaLazyQU9T4PS{eUW^NI_^|RQViUZKFUW^qTdI}^J`NT4HJU~mQI��zUWVXUW^STlT�HJUZghVXILUZKWkhyxUZ`qI_^Q^JI_^J`\o�VXgh��T4HJU~UWPqVXaLvN[�gJVF{>I}^�TFUZ]hT
aLI_^J`hfJILKFTFILMZK�Pq^Jm	�p^JILK4HJI_^J`�[9ILT4H�T4HJUra_PeTFUZKFT~MZgh�\RQfJT4PeTdIcgJ^QPeazVXUZKFUWPqVXMZHEs
� UZMZTFILgh^JK��Qs��9Pq^Jm\�Qs���RQVXgeYJILmQU9KFgh�NU�RQVXUZaLI_�NI_^QPqVXILUZK�TFg�T�HJU�ViUZYhILUZ[2sl��^ � UZMZTFILgh^\�Qs��xk�P~[�ghVF{SI}^J`
mQU��p^JILTFILgh^�geolMZghHJUWVXUW^JMZU|ViUZa}P�TFILgh^JKrILKr`qILYqUW^EkzyQVXghPembUW^JghfJ`JH�Tdg|UW^JMZgh�@RQPeKFK2PeaLanT4HJUNT4HJUZghViIcUZK
TFg�yxU|mQILKFMWfJKFKdUZm&HJUWVXUqs � UZMZTFILgh^��xs��	MZgh^JKFILmQUWVXK\HJge[���I�o�PeTNPeaLa}�>P�RQfQVXUZaLv�ViUZa}P�TFILgh^QPealT�HJUZghVXv
�NfJKFT�yxUrK4fQRQRJaLUW�NUW^qTdUZm�I_^�ghVXmQUWV�TFg	PeMOHJILUZYqUNPNMZgh�\RJaLUZTFUNPeMZMZghfQ^ST�geo�mQILKFMZgJfQVXKFU2MZgJHJUWVXUW^JMZUqs
��^ � UZMZTFILgh^��Qs��wkQT�HJU��@Pq^qv�ViUZa}P�TFILgh^QPeaCT4HJUZghVXILUZKrI_^bT4HJU>acILTFUWVdPeT4fQVXU\PqVXUNRQVXUZKFUW^STFUZmzs2��UZMZUW^STFaLvqk
KFgh��U�g�o�T�HJUZKFU\T4HJUZghViIcUZKNHQP YqU>o¡ghfQ^Jm�fJKFU�o¢fJa�PqRQRJaLILMWPeTFILgh^�I}^�MZgh�\RQfJT�PeTFILgh^QPeanmQgh�@PeI_^JKWk£RQPqV¥¤
TFILMWfJa_PqVXaLv	I}^	^QPeT4fQVdPeawa_Pq^J`hfQP�`qU�`SUW^JUWVFPeTFILgh^E¦ � UZMZTFILgh^	�Qs�§BmQUZKFMWVXI_yQUZK�HJge[¨MZghHJUWVXUW^JMZUrVXUZa_PeTFILgh^JK
HQP YqU�yxUZUW^�PemwPqRJTFUZm	TFgNT4HJILK�T4PeK4{7khPq^Jm	K4fQVXYSUZvhK�T4HJU©mQI��<UWViUW^qT�KFvJKFTFUW�NK�[�HJILMOH�HQP YqU©VXUZK4fJaLTFUZmzs
� UZMZTFILgh^\�xs�ª9gJfJTFaLI}^JUZK�T4HJU�MZUW^ST4VFPeawRQVighyJaLUW�«TFgryQU�P�mQmwVXUZKFKFUZm\I_^NT�HJIcK�T4HJUZKFILKW¦CT4HJU9RQVXgqaLI�o¬UWVFPeTFILgh^
geonKFUZTFK9g�ouVXUZa_PeTdIcgJ^JKWkpyxgqT4H	I_^�T�HJUZghVXILUZK�g�o�MZghHJUWViUW^JMZU�PS^Jm�I}^�`qUW^JUWVFPeTdIcgJ^�KFvJKFTFUW�NK slG9HJU2a_PeMZ{
geo9P	[�UZaLa�¤�UZKFT4PSyJacILK4HJUZmzkuKFT4Pq^JmwPqVim�KdUZTrgeo�VXUZa_PeTFILgh^JK>IcKNPea_VXUWPemQvbVXUZMZgq`h^JILKFUZm­I_^bT�HJU\aLIcTdUWVFPeT4fQVXUq¦
UWPeMZH	T4HJUZghVXILKFTi®�Pq^Jm�UWPeMZH	`qUW^JUWVFP�TFILgh^	KFvJKFTFUW�>®�fJKFUZK©PNmQI��<UWViUW^qTFaLvS¤�mQU��p^JUZmbKFUZT9geolVXUZa_PeTFILgh^JKWs
G9HJILK|�\PS{eUZKNIcT	HQPqVXm�TFgbmwVFP [)MZgJ�\RQPqVXILKFgh^JK	yQUZTX[�UZUW^�T4HJU|YePqVXILghfJK\T�HJUZghVXILUZK|Pq^Jm,KFvJKFTFUW��KW¯
Pq^Jmb[�ghVXKFUqkET�HQVXUWPeTFUW^JKrTFg�fQ^JmQUWVd�NI_^JU|T4HJUNUW�\RJI_VXILMWPea�MZgh^STFUW^qTrg�o�T4HJU\VXUZa_PeTFILgh^°MZgh^JKFT4VFfJMZTrI_^
`qUW^JUWVFP�a¡s
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t©K�[9PeK�^JgSTFUZm�PeT©T4HJU>YqUWVXv�yQUZ`qI_^Q^JI_^J`wkzT�HJU�RQgSI}^STrgeolmQUWRQPqViT4fQVXUro¬ghV9P@mQILKFMZghfQVXKdU�T�HJUZghVXILKFT9ILK
T4HQPeTNP	MZghHJUWVXUW^STNTFUZ]hTrILK\�NghViU\T4HQPq^	¿FfJKFTNP�MZgh^JMWPeTdUW^QPeTFILgh^bgeo9KFUW^STFUW^JMZUZKWsÀG9HJU|RQVXghRxUWVXTFILUZK
geo9Pq^qv�`SIcYSUW^bKFUW^STFUW^JMZU\I_^­P	TFUZ]JTÁRJa_PeMZU@MZUWVXT4PeI_^bMZgh^JKdT4VFPeI_^STFK�gJ^�T�HJgqKFUNgeo�ILTFK2^JUZIL`hHJyQgJfQVXI_^J`
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KFUW^STFUW^JMZUZKX®&I_^	gqT4HJUWVC[�ghVimQKWkeT4HJUWVXU�PSVXU�MZgh^JKFT4VFP�I}^STFKngh^�T4HJU2ØXÙWÚLÛqÜ¬Ý�ÞqßQànyQUZTX[�UZUW^NT4HJU�KFUW^STFUW^JMZUZK
I_^�PNMZgJHJUWVXUW^qT~TFUZ]hT s
á~g�[�UZYqUWVâkhTdg�K�PWv	PeT�T4HJILKÁRxgqI_^qT9T�HQPeT©ãcP>TFUZ]hT~IcK~MZghHJUWVXUW^ST�yQUZMWPqfJKdU2geo£T�HJU2VXUZa_PeTFILgh^JKryQUZTX[�UZUW^
ILTFKnKFUW^STFUW^JMZUZKWäSIcK�^JgqTnTFgr�\Pq{eU9Pq^Sv�RQPSVXTFILMWfJa_PqVnT4HJUZgJVXUZTFILMWPeaQMZa_PeI_��¯J[�U�PSVXU�KFI_�\RJaLv|VXU�¤�ILTFUWVFPeTdI}^J`
T4HJUNRQHJUW^Jgh�NUW^Jgh^ÀTFg|yxUNUZ]åRJa_PeI_^JUZmzsrG9HJUWVXUNPqVXU�P�K��\Pq^SvbãcVXUZa_PeTFILgh^JKryQUZTX[�UZUW^�KdUW^qTFUW^JMZUZK äpPeK
T4HJUWVXUNPqVXU2RQPeI_VXKrg�ouRxgqKFKFI_yJaLU\KFUW^STFUW^JMZUZKX®&MZaLUWPqVXaLvb[�HQPeT©�\PeTFTFUWViKlo¬ghV©PNMZghHJUWVXUW^ST©TFUZ]hT~IcKrT�HQPeT
T4HJU2VXUZa_PeTdIcgJ^JKÁyxU2geonT4HJU2VXIL`hHST�{SI}^Jmzs
tÓRQVXghRxUWV©T4HJUZghVXv�g�olMZghHJUWVXUW^JMZU\VXUZa_PeTFILgh^JKrT4HJfJKr^JUZUZmQKrTFgjRQVighRQgqKdU�P	RQPqVXTFILMWfJa_PqV©KFUZTrgeolVXUZa_P ¤
TFILgh^JKWknPq^Jm�MZa}P�I}�æT4HQP�T2TFUZ]JTFK�PSVXU\gh^JaLvbMZghHJUWVXUW^STNI�o9T4HJUZv�PqVXU\MZgh�@RQgqKFUZm�geo�VXUZa_PeTFILgh^JK>o¢Vigh�
[9ILT4HJI_^bT4HJILK>KFUZTWs>t9T�T�HJIcKNRQgqI_^STWkzT�HJU�TdUWVF�æãcVXUZa_PeTFILgh^EäzP�MZçåfJI_VXUZKNP�^JUZ[2kETFUZMZHQ^JIcMWP�a��NUWPq^JI_^J`wk
VXU�o¬UWVFVXI_^J`\TFg	PNMZa_PeKFK9geon[�UZaLa�¤�mQU��p^JUZm�T4HJUZghVXUZTFILMWPeaèMZgh^JKFT4VFfJMZTdKWs
érI��zUWVXUW^qT©T4HJUZghViIcUZKrHQP YqU2T�Pq{eUW^	mQI��zUWVXUW^qTrPqRQRQVXgJPeMOHJUZK©TFg\T�HJU2mQU��p^JILTFILgh^bgeo�ViUZa}P�TFILgh^JKWs9á~g�[�¤
UZYqUWVZkET�HJUWVXU|PqVXUNKFgJ�NU2MZgh^JMZUWRJTdK2[�HJILMZHb[�U�[~IcaLa�T4Pq{eU\PeKrMZUW^ST4VFPeaCTFg�PeaLalVXUZa_PeTdIcgJ^QPeanT4HJUZghVXILUZKW¦
T4HJUZKFU2PSVXUrghfJTFaLI_^JUZm­yQUZaLge[2s

ê£ë¢ê£ë�ì íïî­ð�ñQò'óqô&õ>öl÷lø�ùEð�úlð�únû¨ó�ü�ñ�ý�ôEóqð�ôèúþô7ÿ��|ôzülñ��qñwú��Qñ
��UZa_PeTFILgh^JKNHQP YqU�yxUZUW^­fJKFUZmÀo¡gJV�P@Y�PqViIcUZTXvÀgeo�RQfQVFRQgSKFUZKrI_^bT4HJU2aLILTFUWVFP�T4fQVXUq¦~o¡gJV�RJa_Pq^Q^JI_^J`�T�HJU
KFT4VdfJMZT4fQVXU©geo£TFUZ]JTWkSo¡gJVl[�ghVd{qI_^J`NghfJT�T4HJUrTFUW�\RxghVFPeazVXUZa_PeTdIcgJ^JK�yQUZTX[�UZUW^\MZa_PqfJKdUZK�ghV�KFUW^STFUW^JMZUZKWk
o¬ghVNILmQUW^qTdI�o¬vJI}^J`,gJVN`qUW^JUWVFPeTdI}^J`�T4HJU�VXU�o¬UWVXUW^STFK\geo2Pq^QPqRQHJgJVFPQk�Pq^Jm&KFg�gh^.��KFUZU � UZMZTFILgh^JKj�xs��
Pq^Jmþ�xs�§�o¡gJV	mQUZT4PeILaLK�g�o�KFgh��U�g�o�T�HJUZKFUW�Zs�á~g�[�UZYqUWVâk9I_^.T�HJIcKÀT4HJUZKFILK�ILTÀ[9ILaca\yxU­T4Pq{eUW^�PeK
MZUW^ST4VFPea�TFg�P°T4HJUZghVXv�geoÁVXUZa_PeTdIcgJ^JK|T4HQP�T\ILT\ILK|MZgh^JMZUWVd^JUZm�PeT\aLUWPeKdT\I_^&RQPqVXTN[9ILT4H¨RQVXgeYhILmQI_^J`
Pq^ UZ]åRJa_Pq^QPeTdghVXv,PeMZMZghfQ^ST|georTFUZ]JT\MZghHJUWVXUW^JMZUqs���^¨RQVFPeMZTFILMZUqk�T4HJILK	MZgh^JMZUWRJTFILgh^¨geo2VXUZa_PeTFILgh^JK
geo¬TFUW^�fQ^JmQUWViacILUZK\PeMZMZghfQ^STFK©mQUZYqUZaLghRQUZm°o¡ghV~K4RxUZMZI��wM	RQfQVFRQgqKdUZKWs\���wghV~I_^JKFT4Pq^JMZUqkEI�o9P\T4HJUZgJVXv�geo
VXUZa_PeTFILgh^JK>ILK�fJKFU�o�fJanI_^­RQVXUZmQILMZTFI_^J`bT4HJU\RQPeTFTFUWVF^Àgeo9Pq^QPqRQHJghVdP	I}^�P	TFUZ]hT kEIcTrILKNVXUWPeKFgh^QPSyJacU@TFg
PeKFK�fQ�NUrT4HQPeT�T4HJILK©IcK©yQUZMWPqfJKFUNILT9MWPqRJT�fQVXUZK9KFgh��UZT4HJI_^J`|PqyQgJfJT9T4HJUr[9P vhK9PNMZghHJUWViUW^qT9TdUZ]hT9MWPS^
yQU@KFT4VFfJMZT4fQViUZmzs��­G9HJILK2MZgJ^JMZUWVF^À[9ILaca�yQU|P	fQ^JI�o¡vJI_^J`bT4HQVXUWPem­yQUWHJI_^Jm,PeaLanT4HJU\PeMZMZghfQ^STFKrTFg�yQU
MZgh^JKFILmQUWVXUZm­HJUWVXUqs

ê£ë¢ê£ë¬ê �©ñQönó
	n÷lùEú��
t T4HJUZghVXvÀgeo�VXUZa_PeTFILgh^JKN��fJKdT2K4RxUZMZI�o¬v­T4HJU	fQ^JIcTdK�yxUZTX[�UZUW^°[�HJILMOH�VXUZa_PeTFILgh^JKNPqVXU|VXUZçQfJI_VXUZm�TFg
HJgqaLmbI_^­P\TdUZ]hTWsr��^�P�acanT�HJU2T4HJUZghViIcUZKrTdgjyxU\MZgh^JKFILmQUWVXUZm�HJUWViUqkE[�U>MWPq^byQUZ`qI_^­ySv�T4HJI_^Q{SI}^J`Àgeo
VXUZa_PeTFILgh^JKrPeKrHJgqaLmQI_^J`�yQUZTX[�UZUW^�
�����
�����������®�fQ^JILTFKrgeonTFUZ]JT�T4HJU>KFI��ZU2geo�P�MZa}PSfJKFUNghV9yJIL`q`qUWVZs
��^�o�PeMZTWkJT4HJUZghVXILUZK�geo¬TFUW^\RQVXgJRQgqKFU©T4HQPeT�VXUZa_PeTFILgh^JK9HJgqaLm�yQUZTX[�UZUW^	�NghVXU�PSyJKFT4VFPeMZT�UW^qTdIcTdIcUZK kQK4fJMZH
PeK�RQVXghRxgqKFILTFILgh^JK�gJV\I_^STFUW^qTdIcgJ^JKWk©[�HJILMOH.PSVXU�Ù��! pØXÙZà�àZÙ#"ÀI_^&TdUZ]hT�K4RQPS^JKW¯rHJg�[�UZYqUWVâk9T4HJUbaLI_^Q{
yQUZTX[�UZUW^	T4HJUZKFUrUW^STFILTFILUZKrPq^Jm�T4HJUrK�RQPq^JK9[�HJILMZH	UZ]åRQVXUZKdK�T4HJUW� IcK~K4f%$|MZILUW^qTrPeT�aLUWPeKFT9Tdg|yQUZ`qI_^
TFg\�\Pq{�U9MZgh�\RQPqViIcKdgh^JKWsl��^|RQPqViTFILMWfJa}PSVZkwP>MZgh�\�NgJ^\`hVdPqRQHJILMWPeazVXUWRQVXUZKFUW^ST4PeTFILgh^@ILK�RQgSKFKFI_yJaLUro¬ghV
PeaLalMZgJHJUWVXUW^JMZUjViUZa}P�TFILgh^JKWklPeKrILaLa_fJKFT4VFP�TFUZm,I_^&�nIL`hfQVXU��Qs Â s�'&��^�T4HJILK�mQI_Pe`JVFPq��kèT4HJUjHJgJVXI��Zgh^qT�Pea
aLI_^JUZK�ViUWRQVXUZKFUW^STrTFUZ]hTrK�RQPq^JKWkzPq^Jm­T�HJU�MWfQViYqUZm­aLI_^JU|VXUWRQVXUZKFUW^STFK>T4HJU\VXUZa_PeTFILgh^­yxUZT¥[�UZUW^ÀT4HJUW��s
G9HJU>acI_^JUNILK�a_PqyxUZaLacUZm�[9ILT4H�T4HJUN^QPq�NUrgeonT4HJUNVXUZa_PeTFILgh^��¡I}^�T4HJILK�MWP�KFUqk)(�*,+�-�(/.�0�(Ek21>P\VXUZa_PeTFILgh^
T4Pq{�UW^@o¢VXgJ�)�~HJUZTFghVXILMWPea � T4VFfJMZT4fQViU2G9HJUZghVXvS®&KFUZU � UZMZTdIcgJ^��Qs��7s��2yxUZacge[��âs
354�6�728:9<;<=>9<;?8@;<A�B@CDB�72EFAG7285C#H>C!=IB@;JHLK�9<EDMNB�6OCDB�PO8@;?HL7QAGRSCFA�ASC!AIHS4�6OEDM�=O8@EFAUT@VJWDXDXZY\[
] 4�6O;�AOCDM^;?8,EFK/9<;\_2C#B�72EFAO8a`�7Q_Q_/CF=�=b;?C!957QAdc\e�fIgDgih>fbj>k2l�fIg�c�B�6>9<E!PIm!6IE!PIBaB�6O;aB�6I;J8�728?[
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Bill can’t be feeling very well. He hasn’t touched his food.

evidence

�nIL`hfQVXU2�Qs Â ¦an2VFPqRQHJILMWPeaC��UWRQVXUZKFUW^ST4PeTFILgh^�geolPUo�ghHJUWVXUW^JMZUN��UZa_PeTFILgh^

GèUZ]hT�K4RQPq^JKlMWPS^\yQU©geozmQI��<UWViUW^qT�KFI��ZUZKWsl��^@KFgh��U9T4HJUZghVXILUZKWkSK4RQPq^JK�PqVXU�PeaL[9P vhKlP�KFKFgJMZI}P�TFUZm|[~IcT�H
I_^JmQILYhILmwfQPea�MZa}PSfJKFUZK�gJV9KFUW^STFUW^JMZUZKWs���^ÀgqT�HJUWVXKWkQT4HJUZv�MWPS^	Y�PqVXv�I_^ÀKFI��ZUro�VXgh� KFI_^J`qaLU�MZa_PqfJKdUZKrTFg
[�HJgqaLU\RQPqVFP�`hVFPqRQHJK�PS^Jm�UZYqUW^Àa_PqVX`qUWV~KFUZMZTFILgh^JKrg�o�TFUZ]JTWs � TFILacangST4HJUWV�T4HJUZghViIcUZK2P�acaLge[«VXUZa_PeTFILgh^JK
TFg­HJgqaLm�yxUZTX[�UZUW^�UZaLUW�NUW^STFK\[~IcT�HJI}^¨PÀKFI_^J`qaLU�MZa_PqfJKFUqs&��^�T4HJILK\T4HJUZKFILKWk�[�U�K4HQPeaLa�yxU��\PeI_^JaLv
MZgh^JMZUWVF^JUZm�[9ILT4HbK4RQPq^JK2VdPq^J`qI_^J`�I_^bKFI��ZUNo�VXgh� MZa_PqfJKFUZK>TFgjRQPSVFPe`hVFPSRQHJKWs2�¬TrILK>T4Pq{eUW^ÀTFg�yQU|P
mQU��p^JI_^J`	o¡UWP�T4fQVXU2g�olMZghHJUWVXUW^JMZU\VXUZa_PeTFILgh^JK©T4HQPeT9T�HJUZv�MWPq^�PqRQRJaLvbyQUZTX[�UZUW^�TFUZ]JT�K�RQPq^JK�g�ouPq^Sv
KFI��ZU2[~IcT�HJI}^ÀT4HJILK�VdPq^J`qUqs
��^JKdUW^JKFILTFILYhILTXv�TFg2K�RQPq^	KFI��ZUrILK�PNfJKFU�o�fJa7o¡UWP�T4fQVXU©geo£MZghHJUWVXUW^JMZU2ViUZa}P�TFILgh^JKWsl�¢T�RxUWVF�NILTFK�P>HJILUWVFPqV�¤
MZHJIcMWP�a¡kEVXUZMWfQVXKdIcYSU�PeMZMZghfQ^ST�geonTFUZ]hT khI_^�[�HJILMOH�K4�\PeaLazK4RQPS^JK�PqVXU�¿¥gSI}^JUZmÀTFgq`qUZT�HJUWV�ySv�VXUZa_PeTFILgh^JK
TFg@o¡gJVF��a_PqVi`qUWV9K�RQPq^JKWkE[�HJILMZH�PSVXUNT4HJUW�NKFUZaLYqUZK2yxU�¿XgqI_^JUZm­TFgS`qUZT4HJUWV9ySv�gqT�HJUWV�VXUZa_PeTdIcgJ^JKWsrtr^
UZ]QPq�\RJaLU2ILK©`qILYqUW^	I_^��nIL`hfQVXUN�Qs��Qs

Bill can’t be 

feeling very well.

He hasn’t touched

his food -

he didn’t even try

some soup.

evidence

elaboration

�nIc`JfQVXU��Qs��Q¦Ct/á~ILUWVFPqVXMZHJILMWPea � T�VFfJMZT4fQVXUrgeol��UZa_PeTFILgh^JK

ê£ë¢ê£ëqp 	n÷lùEúr	Cób�bs��Jóbs��Sñ
t©K9[�UZacazPeK9P\RQVig�YJILmQI_^J`|PNMZgh^JMZUWRJTFILgh^	g�o£TFUZ]JT�K�RQPq^JKWkwPNVXUZa_PeTFILgh^QP�azT4HJUZghVXv	��fJKdT�K�RQUZMZI�o¡v�T�HJU
RJa_PeMZUZK�[�HJUWVXUrVXUZa_PeTFILgh^JK9PqVXU©^JUZUZmQUZm�I}^	PrMZgJHJUWVXUW^qT�mQILKFMZghfQViKFUqsat.HJUWVXUWPqyxghfJTFKlI_^	P>TFUZ]hT��NfJKFT
VXUZa_PeTFILgh^JKryQU\RQVXUZKdUW^qT©I_^�gJVXmQUWV9Tdg\UW^JK4fQVXU>IcTdKrMZghHJUWVXUW^JMZU�u�trVXU2T4HJUZv�^JUZUZmQUZm­yxUZT¥[�UZUW^�UZYqUWVXv
RQPeI_V>geo9MZa_PqfJKFUZK#urv�UZTX[�UZUW^°UZYqUWVXv�RQPeI_V>geo�RQPqVFP�`hVFPqRQHJK#u«á~ge[)PqViU\T4HJU	Y�PqVXILghfJKNK4RQPS^JK2I_^�P
TFUZ]JT9K4fQRQRxgqKFUZm�Tdg�yxU2MZgh^Q^JUZMZTdUZm�fQR/u
Gèg Pq^JKd[�UWV@T4HJUZKFUÀçåfJUZKdTFILgh^JKWk9[�Ub^JUZUZm�[©HQPeT|MWPS^&yQUbTFUWVd�NUZm�P�T4HJUZghVXv,g�oi�>�����w��
�x%y�zI{

Iy�x��Ek7TFUZaLacI_^J`­fJKWkxo¡gJV�Pq^Sv�`SIcYSUW^�TdUZ]hTWk7[�HJUWVXUNT4HJU>MZghHJUWVXUW^JMZU|ViUZa}P�TFILgh^JK2PqVXU>UZ]åRxUZMZTFUZm­TFg�yQU
o¬ghfQ^JmzsCt�`hP�I}^EkST4HJUWVXU9ILK�KFMZghRQU�o¬ghVCMZgh^JKFILmQUWVFPSyJacU©Y�PSVXI_PeTFILgh^\Pq��gh^J`qKFTnK4fJMZH>T4HJUZghVXILUZKWs���^NKFgJ�NUqk
VXUZa_PeTFILgh^JK�PqVXU9^JgqTnUZ]QRQUZMZTFUZm�yQUZTX[�UZUW^NUZYqUWViv�RQPeI_Vng�opMZa_PqfJKFUZKWs���^NgqT�HJUWVXKWkq�NghViU�T�HQPq^Ngh^JU9VXUZa_P ¤
TFILgh^	MWPq^�PSRQRJacv	KFI_�NfJaLT4Pq^JUZghfJKFaLv�yxUZT¥[�UZUW^	TX[�gNK4RQPq^JKW¯JI_^�gqT�HJUWVXKWkqKdUZYqUWVFPeaEMZgh^JKFUZMWfJTdIcYSU2K4RQPq^JK
MWPq^byQU@acI_^Q{eUZm�TFgq`SUZT4HJUWV�ySv�P@MZHQPeI_^bgeo�ViUZa}P�TFILgh^JKW¯zgST4HJUWV9T�HJUZghVXILUZK�PeaLaLge[ÓVXUZa_PeTFILgh^JKNyQUZTX[�UZUW^
mQILKFMZgh^STFI_^hfJgJfJK�K4RQPS^JKWs
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tr�Ngh^J`9gqT�HJUWVET4HJI_^J`qKWk T4HJUnT4HJUZghViv�geoQK4RQPq^©KdT4VFfJMZT4fQVXUnmQUZTdUWVF�NI_^JUZK�HJge[��NfJMZH©geoQT4HJUnMZghHJUWVXUW^JMZU
geoÁPÀmQILKFMZghfQViKFU�ILK\TFg�yxU�PeTFT4ViI}yQfJTdUZm,TFg�VXUZa_PeTdIcgJ^JKWs&�7UZ[2knI�oÁPq^SvqklVXUZKFUWPSVXMOHJUWViK�[�ghfJaLm,MZa_PeI_�
T4HQPeT�VXUZa_PeTFILgh^JK9TdUZacazfJK9UZYSUWVXvhT�HJI}^J`N[�Ur^JUZUZm�TFg\{h^Jge[�PSyQghfJT�mQILKFMZghfQVXKdU2MZghHJUWVXUW^JMZU�®&T�HJUZvjPqViU
TXvåRJILMWPeaLaLv�HJUZaLm�TFg\PeMZMZgJfQ^qTC¿FfJKFT�o¡ghV�KFgJ�NUÁP�K4RQUZMZTFK~geo£ILTWslGèg\HJUZa}R�mQUZaLI}^JUWP�TFU2T4HJUrTdUWVFVXILTFghVXv@TFg
yQU>UZ]åRJa_PeI_^JUZm­ySv�VXUZa_PeTFILgh^JKWkQILT©ILKÁfJKFU�o�fJazTFg@MZgh^JKFILmQUWV9Kdgh�NUrgeonT4HJUrgqT4HJUWV�MZgh^JKFT4VFfJMZTdK�fJKFUZm�I_^
T4HJUZghViIcUZK©geo£MZgJHJUWVXUW^JMZUq¯pPS^Jm�I_^�RQPqViTFILMWfJa}PSV�T4HJU2MZgJ^JMZUWRJT9geoa�<��z�y��qs
�­Pq^Sv2T4HJUZghViIcUZKng�opmQILKFMZghfQVXKdU���UZ` � ILmw^JUWVr� Â��b� �S�Zk�n2VigqK!�qkI�qgqK�HJIwPq^JmUt­UZI_^JKFTFUZI_^b� Â��b� �q�Zk�v�VXUW^S¤
^QPq^@ÙWÜzÛqÚq� Â>�b�b� �Zk���M�o�g�vrPq^Jm�o9HJUW^J`|� Â��b�xÂ �F�EPq^QPeaLvJKFU�P~TFUZ]JTzI_^2TdUWVF�NKCgeoåT�HJUl[9P v�ILTFK�ã�o¬ghMWfJKWä
�NgeYqUZKèo¢Vigh�.gJ^JU�UW^STFILTXv2TFgrPq^JgqT�HJUWVZsCt9T�PS^qvNRQPqVXTFILMWfJa_PqVn�Ngh��UW^qTC[�HJILaLUÁP~TFUZ]JTnIcKlyxUZI_^J`�VXUWPemzk
MZUWVXT4P�I}^�ghyJ¿XUZMZTFKnI_^\ILTFKnmQgh�@PeI_^\geozVXU�o¬UWVXUW^JMZU�PqVXUBã�I_^>o¡gJMWfJKWä_¦èT4HJU�VXUWP�mQUWVnILK�PeTdTFUW^JmQI_^J`2TFgrT4HJUZKdU
UZaLUW�NUW^STFK9I_^�RQPqViTFILMWfJa}PSVZslG9HJUrMZgh^JMZUWRJT~geo£o¬gJMWfJK�HQP�K�RQVXgeYqUZm	UZ]hT4ViUW�NUZaLv�fJKFU�o¢fJaEI_^���ghmQUZaLaLI_^J`
Pq^QPqRQHJgJVFPrVXUZKFgqa_fJTFILgh^S®,o¬gJMWfJKFUZm�UW^qTdIcTdIcUZK�PqVXU9T�HJgqKFU�[�HJILMOH@MWPq^NyQUrVXU�o¬UWVFVXUZm\Tdg2Pq^QPqRQHJghVXILMWPeaLaLvqs
v�fJT�IcT�ILK9PeaLKFg\fJKFUZm	TFgNT4Pea_{NPqyQghfJT�MZghHJUWViUW^JMZUq¦nT4HJU©IcmQUWP�IcK�T4HQP�T�Pr[©VXILTFUWV���fJKdTlghyxUZv|MZUWVXT�PeI_^
MZgh^JKFT�VFPeI_^qTdKn[�HJUW^����hÛqß%�hÝ�ßb��T4HJU�o¬ghMWfJKuo¢VXgJ�.gh^JU�UW^STFILTXv2TFgrPq^JgqT4HJUWVâs�o�gh^JKFILmQUWVCT4HJU�o¡gSacaLge[9I_^J`
TX[�g�TdUZ]hTFK ¦
�¬�Qs Â � érg�[�t�KFKdghMZI_PeTFUZKèTFghmwP v9a_PqfQ^JMZHJUZm\P�K4fQVFRQViIcKdU�yJILmro¬ghVET4HJUlyxUZaLUWPe`hfQVXUZm\á©PqVFVXILKz`hVighfQREs

á�PqVdVXILKÁVXUWP�MZTFUZm�K4RQUZUZmQILaLvqkzHJgqaLmQI_^J`�Pq^�fQRQyQUWP�TÁRQVXUZKdK9MZgh^So¬UWVXUW^JMZUqs
�¬�Qs��q� �Qérg�[�t�KFKdghMZI_PeTFUZKèTFghmwP v9a_PqfQ^JMZHJUZm\P�K4fQVFRQViIcKdU�yJILmro¬ghVET4HJUlyxUZaLUWPe`hfQVXUZm\á©PqVFVXILKz`hVighfQREs

vlUWPS^JKWkQ[�HJILMZH�MZgJ^qT4P�I}^	aLgqTdK9geolRQVXgqTFUZI_^EkwPqViUr`qghgJm	o¬ghV�vqghfEs
G9HJU|^JgSTFILgh^Àgeolo¬ghMWfJK>MWPq^byQU|fJKdUZm­TFg�UZ]QRJa}P�I}^�[�HSv�GèUZ]hT2�xs Â ILK>MZghHJUWVXUW^ST2Pq^Jm�GèUZ]hT2�Qs��\ILK
^JgqTWsCt9T�Pq^Sv�RQgSI}^ST�I_^\T4HJU©TFUZ]JTWkeT4HJU©UW^qTdIcTdIcUZK�TFg>[�HJILMOH@T4HJU�o¬gJMWfJK�MWPS^NK4HJI�o¡T9PqViU�`JVXghfQRQUZm	I_^|P
aLILKFTWkJ[�HJILMOH � ILmw^JUWV�MWPeaLaLK9T4HJUrãLRQgqTFUW^STFI_Peaxo¡gJMWfJKlaLILKFTWäQPq^Jm�n2VXgSK!�rÙWÜnÛqÚeMWPeaLaET4HJUrã o¡ghVi[�PSVXmNMZUW^qTFUWV
aLILKFTWä_srG9HJU\RQgSTFUW^qTdI}P�azo¬ghMWfJKraLILKFT2PeKdKFghMZI_PeTdUZm�[~IcT�H�T�HJU2�pViKFT�KdUW^qTFUW^JMZUNI_^ÀUWPeMZH�MWP�KFU2MZgh^ST4PeI_^JKWk
Pq�NgJ^J`\gqT4HJUWV�T�HJI}^J`SKWk��rÛqØ�Ø4Ý àZkpyQfJT©ILT�mQgJUZKÁ^JgST9MZgh^ST4PeI_^��dÙ4ÛSßQàZ¯åGèUZ]JTÁ�Qs Â K4HJI�o¡TdK�ILTFK~o¡gJMWfJK©TFg
�rÛqØ4Ø�Ý àÁPq^JmbILKrT4HJfJKrMZghHJUWVXUW^STWkzyQfJT2GzUZ]JT2�Qs��	�\Pq{�UZKÁPq^ÀILaLaLUZ`hPealK�HJI�o¬TrTFg&�FÙ�ÛqßxàOkEPq^JmbILKrT4HhfJK
I_^JMZghHJUWVXUW^STWs
o�aLUWPqVXaLvqkST4HJUWVXUlILKlP~KFIL`h^JI��wMWPq^STlRQgqKFKdI}yJILaLILTXvNo¡gJVEgeYqUWVXa_PqRNyQUZTX[�UZUW^rT4HJU9�NUZT�PqRQHJghVXKzg�ozãcVXUZa_PeTFILgh^JKWä
Pq^Jm�ã o¡gJMWfJKWä_sCG9HJU9MZghHJUWVXUW^JMZU©geozGzUZ]JT��Qs Â k o¡gJVCI}^JKdT4Pq^JMZUqkQ�NIL`hHSTnUZçåfQPeaLaLv�yQU�PeTdT4VXI_yQfJTFUZm\TFgrT�HJU
UZ]JIcKdTFUW^JMZU\geo9P|VXUZa_PeTdIcgJ^&�¬RQUWVdHQPqRJKrMWPeaLaLUZm�KFgJ�NUZT4HJI_^J`�aLI}{�U���(/�����D�,ghVL��(���0)��+��,.è�ryQUZTX[�UZUW^
ILTFK9TX[�gNKFUW^qTdUW^JMZUZKWs
t9T>T4HJU|K�Pq�NU	TFI_�NUqknT4HJU	geYqUWVXa_PqR�yQUZTX[�UZUW^­T4HJU	TX[�g��NUZT4PqRQHJghViK�ILK\^JgqTNMZgh�\RJaLUZTFUqs
�7ghVrI_^S¤
KFT4PS^JMZUqkhT�HJU2yJI}^QPSVXv�^QPeT4fQVXUrg�o�VXUZa_PeTFILgh^JK��@Pq{eUZK9T4HJUW� yxUZTFTFUWV�K4fJILTFUZmÀTFg\Pq^�Pq^QPeaLvJKFILK9geonaLghMWPea
MZgh^JKFT�VFPeI_^qTdK9gh^�MZgJHJUWVXUW^JMZUqkEK4fJMZH�PeK©T4HJgqKFUr[©HJIcMZHb�NIL`hHSTÁPqRQRJaLvbyQUZTX[�UZUW^�TX[�g�^JUZIL`hHJyQgJfQVXI_^J`
K4RQPq^JK9VXUZ`JPqVXmQaLUZKFK�geo£T4HJUZI_V�MZgJ^qTFUZ]JTWsao�gh^JKdT4VFPeI_^STFKlghRxUWVFPeTFILYqU©geYqUWVl��ghVXU©T4HQPq^@T¥[�g>K4RQPq^JK2� o¬ghV
UZ]QPq�\RJaLUqkpRQVighHJI_yJIcTdIcgJ^JK�gh^Àã�KFT4VFP vJI}^J`>o�VXgh� T�HJUrghVXIL`qI_^QPeazTFgJRJIcMqä kQghV�gh^ÀãcVXUZT�fQVF^JI_^J`\TFg|PNTdghRJILM
RQVXUZYJILghfJKFaLv�MZaLgqKFUZmzä����NIL`hHSTryQU�yxUZTFTFUWV~mQUWPeaLT�[~IcT�H�fJKdI}^J`	T4HJUBo¡gJMWfJKÁ��UZT4PqRQHJghVZs��wgJV9Pq^JgqT4HJUWV
T4HJI_^J`wkzVXUZa_PeTdIcgJ^JK|�¬PeK©[�UNPqVXU>T4HJI_^Q{qI_^J`�g�olT4HJUW�\�~mQgj^JgqT2HJgSacm­yxUZT¥[�UZUW^ÀUW^STFILTFILUZK2VXU�o¡UWVdVXUZmbTFg
I_^�P�TFUZ]JTW¯£VFP�T4HJUWVZkzT�HJUZv­aLI}^Q{°KFUZMZTFILgh^JKNgeo�T�HJU|TFUZ]JTrILTFKFUZa�o���gJV2PeTraLUWPeKFT>T4HJU�RQVXghRQgSKFILTFILgh^JK2ghV
I_^qTdUW^qTFILgh^JKr[©HJIcMZH­fQ^JmQUWVXaLILU	IcT��ZsNã�v�UZI_^J`�I_^Ào¡gJMWfJKWä_kEgJ^�T4HJUNgqT4HJUWVrHQPS^JmzkEIcKrKdgh�NUZT4HJI_^J`��NghViU
UWPeKFILaLv|PeTdT4VXI_yQfJTFUZm	TFgrUW^qTdIcTdIcUZK9yxUZI}^J`@mQIcKdMWfJKFKFUZm	I}^	PrTdUZ]hT�T4HQPq^NTFg2RxghVXTFILgh^JK�geoET4HJU©TFUZ]hTnILTFKdUZa�oFs
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KFILmQUWVFPqyJaLv�o�VXgh�-T4HJUZghVXv­Tdg�T�HJUZghVXvS®&T4HJUWVXU	IcK	P�a_PqVi`qU|mQUZ`JVXUZU�geo �wUZ]JI_yJIcaLILTXv�PeK>TFg­HJge[)T�HJU
[�ghVF{ÀK4HJghfJaLm&yxU�mQIcYJILmQUZm�fQREs­G9HJU�I_�\RxghVXT4PS^qT>T4HJI_^J`­ILK\TFg��@Pq{eU	K4fQVXU	T4HQPeT�yxUZTX[�UZUW^�T�HJU
TX[�g2PeMZMZghfQ^STFKWkhP�acaEPeK4RxUZMZTFK�geopTFUZ]JTlMZgJHJUWVXUW^JMZU2PqVXU9MZgeYqUWViUZmzkhPq^Jm��¡UZçåfQPeaLaLv\I_�\RxghVXT4Pq^STFaLvQ�lT�HQPeT
T4HJUWVXU@IcKN^Jg�VXUZmwfQ^JmwPS^JMZv°yxUZTX[�UZUW^°T4HJUW��sU�7ghV©T4HJILK�ViUWPeKFgh^EkE[�HJUW^�mQUZYqUZaLghRJI_^J`­P	T4HJUZghVXvÀgeo
VXUZa_PeTFILgh^JKNILTNILK�I_�\RxghVXT4PS^qT>TFg�K4RQUZMZI�o¬v�UZ]QPeMZTFaLv­[©HJIcMZH�PeK4RQUZMZTdK�g�o�MZgJHJUWVXUW^JMZU|ILTNILKNI}^STFUW^JmQUZm
TFg	MZgeYqUWVZs��¢mQUWPeaLaLvqk£[©HQPeT�ILK2^JUZUZmQUZm­ILK2P@MZaLUWPqV©[9PWv	geolmQILKFTFI_^J`hfJILK4HJI_^x`�T�HJU2MZgh^ST4VXI_yQfJTFILgh^JK>TFg
MZghHJUWVXUW^JMZU\�\P�mQU�ySv	o¡gJMWfJKÁPS^Jm�ySvjVXUZa_PeTdIcgJ^JKWkEI_^�K4fJMZHbPN[9PWv�PeK9Tdgj�\PS{eU2yQUZKFTrfJKFU>geo�yQgqT�H
�NUZT4PSRQHJghVXKWs
G9HJILK�T4HJUZKFILK�ILK�RQVXI_�\PqViIcaLv¨MZgh^JMZUWVF^JUZm�[9ILT4H¨mQUZYqUZaLghRJI_^J`�P�T4HJUZghVXv,g�o2MZghHJUWVXUW^JMZU­VXUZa_PeTFILgh^JKW¯
T4HJU\ILKFK�fJU|geo�o¡gJMWfJK2[~IcaLa�T4Pq{eU\P�yQP�MO{�KFUWPeT2I_^­��gqKFTrgeo9[�HQPeT©o¬gqaLaLge[9KWs\á~g�[�UZYqUWVâkEIcT>[9ILaLa�ViU�¤
PqRQRxUWPqV�[9ILT4H�Pq^@I}�@RQghVXT�Pq^qT9VXgSacUrI_^�o9HQPSRJTFUWV�ªQkJ[�HJUW^\T�HJU2^JUZ[�T�HJUZghVXv\geonVXUZa_PeTFILgh^JK9ILK9TFgNyQU
UZY�P�a}fQP�TFUZmzkpPS^Jm	o¡ghV�T4HJILKÁVXUWP�KFgh^@IcT©ILK��NUW^STFILgh^JUZm�HJUWViUqs
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Gèg�K4fQ� fQRÀKFg\o�PqVZ¦~T4HJU\VXUZçQfJI}ViUW�NUW^qTdK©o¡ghVrP	VXUZa_PeTFILgh^QP�anT4HJUZghVXvÀgeolMZghHJUWVXUW^JMZU|PSVXU�� Â �©P\KFUZT
geo9VXUZa_PeTFILgh^ÀmQU��p^JILTFILgh^JKW¯9�¬�q�©P	MZgh^JMZUWRJTFILgh^bg�o�TFUZ]JT�K�RQPq^JKW¯��¢�q��P@T4HJUZghViv�geolK4RQPS^bKFT4VFfJMZT�fQVXUq¯
Pq^JmÓ���h��KFgh�NU­{SI}^Jm�geoNmQUZaLI}^JUWP�TFILgh^�geoNT4HJU�RQHJUW^Jgh��UW^QP,TFg�yxU�PeMZMZghfQ^STFUZm¨o¬ghV|fJKdI}^J`,T�HJU
VXUZa_PeTFILgh^QP�ap�NUZT4PSRQHJghVZsnG9HJUrRQVXUZKFUW^STlKFUZMZTFILgh^@mQILKFMWfJKFKFUZK~T4HJU9I_�\RQgJVXT4Pq^ST�VXUZa_PeTdIcgJ^QPeawT4HJUZgJVXILUZK�I_^
T4HJUraLILTFUWVFPeT�fQVXUrI_^�T4HJU©aLIc`JHqT©geo£T4HJUZKdU2VXUZçåfJI_VXUW��UW^qTFK kwPq^Jm�UZ]QPq�NI_^JUZK9T4HJUrmQI��zUWVXUW^JMZUZKryQUZTX[�UZUW^
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attributive
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specifically

explanation
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analogy

manner

paratactic

hypotactic

neutral

alternative

response

supporting

setting

identification

collection (temporal sequence, simultaneity, association)

covariance (condition, result, purpose)

adversative

location

time

manner representative

replacement

constituency
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geonK4fJMZH�VXUZa_PeTFILgh^JKX®&T4HJUZvb�NfJKFT9yQU�RQVighRQUWVXaLv�mQUZKFMWViI}yxUZm­Pq^Jm�I_^JmQILYhILmwfQPeTdUZmzs
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�nIc`JfQVXU��Qs�§Q¦nG9HJU2GzgJR�¬EUZYqUZaLK�g�ouá©PeaLaLIcmwP vbPq^Jm�á�P�K4Pq^Eä�K�GCPe]Jgh^Jgh�>v\geol��UZa_PeTFILgh^JK

� ^\PBKFUWRQPqVFPeTdU�^JgSTFUqkeT4HJU9mQUZMZILKFILgh^	^JgqTlTdgrMZgh^JKFILmQUWVnT4HJU©VXUZa_PeTFILgh^JKl[~IcT�HJI}^@MZgh�\RJaLUZ]NKFUW^STFUW^JMZUZK
KFUZUW�NKngeYqUWViacvrMWPSfJTFILghfJKWsCt�mw��IcTdTFUZmQaLvqkqILTlP YqgqILmQK�PS^qv2RxgqKFKFI_yJaLU9MZgh^So�fJKFILgh^NyQUZTX[�UZUW^NP9T4HJUZgJVXvrgeo
MZa_PqfJKFUrKFUW�@Pq^qTdIcMZK9Pq^Jm�P>T4HJUZghVXv@geozmQIcKdMZghfQVXKFUrKFT�VFfJMZT4fQVXUq¯QHJge[�UZYqUWVZkqT�HJUWVXUÁPSVXU�Kdg��\Pq^Sv\KFI_�NI�¤
a_PqVXILTFILUZK�yxUZT¥[�UZUW^NMZa_PqfJKdU�¤�MZgh�NyJI}^JI_^J`�Pq^Jm\KFUW^STFUW^JMZU�¤�MZgh�NyJI_^JI_^J`jRQHQVdPeKFUZKlT�HQPeTl`qUW^JUWVdPeaLIcK�PeTFILgh^JK
[9ILaLa�K4fQVXUZaLv�yQU@acgSKFT2I�o�gh^JaLv­T�HJU\a_PeTFTFUWVB`hVXghfQRbILK>KFT4fJmQILUZmzs­o�gh^JKdIcmQUWV>T4HJU	RQHQVFPeKFUZK	ÛqÚLÜ��hÞb¯>�b�
Pq^JmÅ�hÞb¶nÙ>ÚWÙ Ø¬®&T4HJU�o¡ghVd�NUWV9aLI_^Q{SK2MZa_PqfJKFUZKWkET�HJU�a_PeTdTFUWV©aLI}^Q{SK2KdUW^qTFUW^JMZUZK ¯zyQfJTrT4HJUZv�HQP YqU>YqUWVXv
KFI_�NILa_PqV�o¢fQ^JMZTFILgh^JK s�t.HSv|K4HJgJfJacmÀT4HJUZv�^JgqT�yQUNPeMZMZghfQ^STFUZm	o¬ghV�I_^�T4HJUrK�Pq�NUrT4HJUZghViv u
�¬TrK�HJghfJaLm°yxU\MZaLUWPqVrySv�^Jg�[«T�HQPeT�T�HJU2mQUW�\Pq^JmQK©o¬ghV~KFT4VFfJMZT�fQVFPeaCKFI_�\RJaLIcMZILTXv­I_^bP	T4HJUZghVXv�PS^Jm
o¬ghVlP>MZgh�\RJaLUZTFUrPeMZMZghfQ^ST�geozT4HJUrfQ^JmQUWVXaLvhI_^J`�VXUZa_PeTFILgh^JK�I_^�PrTFUZ]JT9RQfJacaEI_^	ghRQRxgqKFILTFU©mQI}ViUZMZTFILgh^JKWs
tÓMZgJ�\RQVXgh�NILKFU@IcKN^JUZUZmQUZm yxUZTX[�UZUW^ ã�mQUZUWRbKFT4VdfJMZT4fQVXUqäEPeMZMZghfQ^STFKj��[©HJIcMZHbTFUW^JmbTFg	o�fJmQ`qU\T�HJU
mQILYhILmQI_^J`	acI_^JU2yxUZT¥[�UZUW^@T4HJUZghVXILUZK�geozMZa_PqfJKFUrKFUW�@Pq^qTdIcMZK9Pq^Jm	mQILKFMZghfQVXKdU�KFT�VFfJMZT4fQVXUW��Pq^Jm|K�fQV�o¢P�MZU
PeMZMZghfQ^STFK|��[©HJIcMZHÀgeo¬TFUW^ÀacUWP YqUNI_�\RxghVXT4Pq^ST~o¡UWPeT�fQVXUZKrgeo�P@TFUZ]JT2fQ^JUZ]åRJa_PeI_^JUZmw�Zs\�¢T2VXUW�\PeI_^JK>TFg
yQU>KFUZUW^�[©HJUZT4HJUWV9PNT4HJUZgJVXv|MWPS^�yQU2mQUZYSUZacgJRQUZmb[�HJILMOHÀP YqgqILmQK�yQgST4H	geonT4HJUZKFU2RQVXghyJaLUW�NK s
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�­PqVXTFI_^Eä�K­� Â��%� �q�@T4HJUZghVXv¨geo�VXUZa_PeTdIcgJ^JK	o¡gqaLaLge[9K�á©PeaLaLILmwPWv.Pq^Jm�á�PeK�Pq^¨I}^ IcTdK�UW�\RQHQPeKFILK�gJ^
UZ]QRJacILMZILT­aLI_^J`hfJILKFTFILM,MZgh^ ¿FfQ^JMZTFILgh^JKX®&I_^�UZKFKFUW^JMZUqkBIcTbRQVXgeYhILmQUZKbPq^�PeaLTFUWVF^QPeTFILYqU�T4Pe]Jgh^Jgh�>v,geo
MZgh^Q^JUZMZTFILYqUZK s.á9ge[�UZYqUWVZknILT	UZ]åRQPS^JmQK|gh^�T�HJUZI}V@T4HJUZghViv�I_^,TX[�g­VXUZK4RxUZMZTFKWs �nI}ViKFTFaLvqk�ILT|`qILYqUZK
P�yQUZTdTFUWV2PeMZMZgJfQ^qTrgeo9T4HJU\VXUZa_PeTdIcgJ^JK4HJI_R,yQUZTX[�UZUW^�ã�mQUZUWREäzPq^Jm,ã�K4fQV�o�PeMZUqäzVXUZa_PeTFILgh^JKW¦>yQPeKFILMWPeaLaLvqk
Pq^ È9�&�,Ê�È�zbÈË
&x>�/ÊË�/
�ÈÉ���,UZ]JIcKdTFKÁP�TÁP	`qILYqUW^bRxgqI_^qTrI_^bP\TdUZ]hT©I�o�P@MZgh^ ¿ifQ^JMZTdIcYSU|RQHQVFPeKFUNMWPq^ÀyQU
I_^JKFUWVXTFUZmbPeT9T4HQP�T�RxgqI_^qT s

t�K9PNTFUZKdTlo¬ghV�T4HJUrRQVXUZKFUW^JMZU>geo�Pq^	I_�\RJaLILMZILTrMZgh^Q^JUZMZTFILgh^	ILT9MWPq^�yxU2VXUZçåfJI_VXUZmÀT4HQPeT
T4HJUrMZgh^Q^JUZMZTFILgh^�MZghfJaLm�HQP YqU2yQUZUW^ÀUZ]QRJaLIcMZILTWsesZs
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PeaLKFgNo¬ghV�MZa_PeKdKFI�o¡vJI_^J`�T4HJUW��slG9HJUrT�Pe]hgJ^Jgh�>v\geo�ãcfQ^JmQUWVXaLvhI_^J`�VXUZa_PeTdIcgJ^JKWäQ[9ILaLa�yQP�KFILMWPeaLacvb�NI_VFVXghV
T4HQPeT©geo�T4HJUNmQUZYhILMZUZK>o¡gJV9KFIL`h^QP�acaLI_^J`bT4HJUW��sNG9HJUNTFUZKFT2VFfQ^JKrI_^STFg�RQVXghyJaLUW�NK>[9ILT4HÀKFgh�NUNMWPeTdU�¤
`qghViIcUZK�geonVXUZa_PeTFILgh^JK���I_^�RQPqViTFILMWfJa}PSV�[9ILT4H	T4HJUG+�.���(/��.��,�NPq^Jm��,-�-�+Ë��+É*,(�VXUZa_PeTFILgh^JK4�âkåyQfJT~IcT�ILK
^JUZYqUWVXT�HJUZacUZKdKÁPq^	I_�\RQVig�YSUW�NUW^qT~gh^�á�P�acaLILmwP v�Pq^Jm�á©PeK4PS^Eä�K�PeMZMZghfQ^STWs
t KFUZMZgh^Jm�mQUWRQPqVXT4fQViUNo¢Vigh� á�P�acaLILmwP v�Pq^Jm,á�P�K4Pq^Eä�KrT4HJUZgJVXvbIcK>T4HJU\mQUZMZILKFILgh^�TFg�aLgJgh{b[9ILT4HJI_^
T4HJU9KdUW^qTFUW^JMZU�o¡ghVn��UZT4HJghmQK�geopKdIc`J^QPeaLacI_^J`\VXUZa_PeTFILgh^JK slG9HJILKlUZ]QRQPq^JmQKlT�HJU�VFPq^J`qU�geozT4HJU9Pq^QP�acvJKFILK
Pq^JmÀUW^QPqyJaLUZK��NghViUr`qUW^JUWVFPeaLILK4PeTFILgh^JK>TFg|yxU��@PemQUqs��¢TÁPeaLKFg��\Pq^QP�`qUZK�Tdg|P YqgqILm�T4HJU>mwPq^J`qUWV~geo
UW^JMWVXghP�MOHJI_^J`	gh^|PS^�PeMZMZghfQ^ST9geonMZa}PSfJKFU�¤�I_^qTFUWVd^QPeazKFUW�\PS^qTFILMZKW¯7PeaLT4HJghfJ`hH	KFgJ�NUrMZa_PqfJKFU�¤�I_^qTdUWVF^QPea
MZghVFViUZa}P�TFUZKNgeoÁMZgJ^ ¿ifQ^JMZTFILgh^JK	PqVXU�mQILKFMWfJKFKFUZm«��YqUWVFyJKNK4fJMZH,PeKØ åÛSØ¥ÛSÚ ÚLÙWÚ�ÚLÙ#"�Pq^JmÅ EØ¥ÙD�WÚ�¯�"qÙD"qkCo¬ghV
I_^JKFT4Pq^JMZUW�âkQT4HJUZKFUNPqVXU2{eUWRJT9çQfJILTFU2KdUWRQPqVFPeTFU~o�VXgh� T4HJUrMZa_PeKdK�geoCMZghHJUZKFILYqU2MZgJ^ ¿ifQ^JMZTFILgh^JK s
G9HJU�TFgJR­aLUZYqUZaLK	geo«�­PqVXTFI_^Eä�KNT4P�]hgh^JgJ�2vbgeo2VXUZa_PeTFILgh^JK	PqVXU	`qILYqUW^�I_^N�nIL`hfQVXU��Qs�ªQs�G9HJU	T4Pe]S¤
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�nIL`hfQViU��Qs�ªx¦�G~HJU2GzghR�¬<UZYqUZaLK�geoa�­PqVXTFI_^Eä�K©G£Pe]Jgh^Jgh�>v\g�ou��UZa_PeTdIcgJ^JK
gh^Jgh�>v�ILK2mQUZKdIc`J^JUZm�PeKrP��?
,��
��@�&ÈqzÆ���²
;A��Àx:BnkJo�VFPq��UZm�I_^bTdUWVF�NK©geo�T4HJUNMZHJgqILMZUZK2P Y�PeILa_PqyJaLU
TFg�T4HJU	[�VXILTFUWVâs|G9HJU\[©VXILTFUWV2yxUZ`qI_^JK|yqv­�\PS{qI_^J`�HJIL`hHS¤�aLUZYqUZa�mQUZMZILKFILgh^JK|PSyQghfJT>T4HJU|^QPeT4fQViU\geo
T4HJUrVXUZa_PeTFILgh^EkQPq^Jm	T4HJUZKFU9`SUW^JUWVFPeTFUrRQVXgq`hViUZKFKFILYqUZaLv\aLge[�UWV¥¤�acUZYSUZawMZHJgqILMZUZK�fQ^qTdIcazPBmQUZMZIcKdIcgJ^�PqyQghfJT
P,RQPqVXTdIcMWfJa_PqV�MZgh^ ¿FfQ^JMZTFILgh^�MWPq^.yxU��\PemQUqs G9HJU­MZUW^ST4VFP�a�mQILYJIcKdIcgJ^�I}^STFgN�,-�-�+Ë��+É*,(EkS0��,Ï�º
¼>�,���/��+Ë*,(Ek���(/Ï«¼/�5���,��Pq^JmÅ0À�5.��>(�C,��(/.:�:+É�,��VXUZa_PeTdIcgJ^JK2ILKrK4fQRQRJaLUW�NUW^STFUZm ySvbghVXT4HJgS`qgh^QPea
mQILKFTFI_^JMZTFILgh^JKNyQUZTX[�UZUW^­+�.���(/�À.:�,�|PS^JmÝ(�Ó���(/��.��,�­��T�Pq{eUW^	o�VXgh��á�PeaLaLILmwP v�Pq^Jmbá�PeK�Pq^Q��PS^Jm
yQUZTX[�UZUW^�¼>�,���/�²��0���+q0�PS^Jm­Ò�ù,¼/���²��0���+q0­�¬ViUW�NI_^JIcKdMZUW^qT©geo�n>VXI_�NUZKWä�K�T4Pe]Jgh^Jgh�>vQ�Zszt~TlaLge[�UWV
aLUZYqUZaLKWk9Pq^ UZ]hT4ViUW�NUZaLv�K4fQyJTdacUÀMZa_PeKFKFI��wMWPeTFILgh^¨ILK	U��<UZMZTdUZmzkl[�HJILMZH,mQILKFTFI_^J`hfJILK4HJUZKbPqVXghfQ^Jm Â>ªbª
mQI��zUWVXUW^qT~T¥vQRQUZK©geo£MZgJ^ ¿ifQ^JMZTFILgh^Es

ê£ë�¤nëqp �|ô�¥.÷�suó�ù7óqð�ôèúlùEø«�	ülñ7ô��qð�ñ)�	ô7ÿò¨bñwø�ù7ó�ð�ôzú��
��^BT4HJU Â>�b�bª KWkâMZgh�\RQfJT4PeTdIcgJ^QPeaqaLI_^J`hfJILKFTFK�yxUZMWPq�NU�I}^STFUWVXUZKdTFUZm2I_^>MZghHJUWVXUW^JMZU9VXUZa_PeTFILgh^JKnPeK£RxgqTFUW^S¤
TFI_PeaLaLv�fJKFU�o�fJapMZgJ^JKFT4VFfJMZTFK�I_^�mQILKFMZgJfQVXKFU2RQVXgJMZUZKFKFI_^J`|PqRQRJaLILMWPeTFILgh^JK slt«^hfQ�NyxUWV�geo£mQILKFTFI_^JMZTFILYqUZaLv
ã�MZgh�@RQfJT4PeTFILgh^QPea¬ä T4HJUZghVXILUZKCgeopVXUZa_PeTFILgh^JKlPSRQRQUWPqVXUZmzkeMZHQPqVFP�MZTFUWVXILKFUZm\yqvrT�HJU�fJKFU�geowtNs��Fs MZgh^JMZUWRJTFK
K4fJMZH|P�K�{J^Jge[9aLUZmQ`qU2VXUWRQVXUZKdUW^qT4P�TFILgh^EkQRJa}PS^Q^JI}^J`	Pq^JmjViUZMWfQVXKFILgh^Es�G9HQVXUZU©geo£T4HJUZKFU©T4HJUZghViIcUZK�[9ILaLa
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á~ghyQyJKWäzT�HJUZghVXv � Â��b� §q�~UW�\RQHQPeKdIcKdUZK2T4HJU|PS�NghfQ^STrgeo9[�gJVXaLm°{J^Jge[9aLUZmQ`qU\T4HQP�T2ILK�VXUZçQfJI_VXUZm�TFg
I_^qTdUWVFRQVXUZT9mQILKFMZghfQViKFUqs�á~U2MZgJ^JKFILmQUWVXK�T�HJU©o¡gqaLaLge[9I_^J`|TdUZ]hT�ySv	[�P v\g�o�ILaLa_fJKFT4VFPeTdIcgJ^E¦
�¬�Qs�§q� �qghHQ^�Tdghgh{	P\yxghgh{�o�VXgh��T4HJU2K�HJUZa�oFslá~U2T4fQVd^JUZm�TFg\T4HJUrI_^JmQUZ]Es
�¬TrILK>MZacUWPSVrTFg�T4HJU\VXUWP�mQUWVrT4HQPeTNÜ��hÙ�Ý�ß)"qÙ���VXU�o¬UWVFVXUZmbTFg�I_^bT4HJUNKFUZMZgJ^Jm­MZa_PqfJKFU\ILK2T�HQPeTrgeo�T�HJU
yQgJgh{�[�HJILMOH
�SghHQ^­HQPeK�¿FfJKFT©T4Pq{eUW^E¯CyQfJTrTFgj�@Pq{eUNT4HJILKrI_^So¡UWVXUW^JMZU�PqfJTFgJ�\PeTFILMWPeaLaLv�VXUZçQfJI_VXUZK�P
`hVXUWP�TnmQUWPeawgeoz{h^Jge[9aLUZmQ`qUrPqyxghfJTl[�HQP�TlRQUZghRJaLUrmQg2[~IcT�H\yQgJgh{SKWkq[�HQP�TlI_^JmQILMZUZK�PqVXUqkJPq^Jm\KFgrgh^Es
G9HJUNVXUZa_PeTFILgh^JK2á~ghyQyJKÁRQVighRQgqKdUZK2PqVXUrmQU��p^JUZm­I_^ÀTFUWVF�NK~geolT4HJU2mQI��zUWVXUW^ST2{qI_^JmQKrgeonI_^So¡UWViUW^JMZUZK
[�HJILMZH�T4HJU2VXUWP�mQUWV9^JUZUZmQK�Tdg\mwVFP [.I_^�ghVimQUWVlTdg|�\Pq{eUrKdUW^JKFUrgeolPNTFUZ]JTWs
á~ghyQyJKrILmQUW^qTFI��wUZKBo¡ghfQV~TXvåRxUZKrgeolI_^So¡UWViUW^JMZUqk£Pq^Jm­PeMZMZghVimQI}^J`Sacvqk7o¬ghfQV©MWPeTdUZ`qghVXILUZK©geolMZghHJUWVXUW^JMZU
VXUZa_PeTFILgh^JK s.á9Ub^JgqTFUZK@�pVXKFTFaLv,T4HQPeT	P­mQILKFMZghfQViKFU�MWPq^¨yQUbMZghHJUWVXUW^ST�yQUZMWPqfJKFUÀILT|T4P�a}{SK�PqyQghfJT
MZghHJUWVXUW^STrUZYqUW^STFK2I_^bT�HJU�[�ghViacmz¯èUZYqUW^STFKrK4fJMZHbT4HQPeTrI�o9gh^JUNILK�{J^Jg�[©^EkzT4HJUNgqT4HJUWV©gJ^JU\MWPq^byQU
I_^So¡UWVdVXUZm|`SIcYSUW^\PqRQRQVXghRQViI}P�TFU�yQPeMZ{q`JVXghfQ^Jm\{h^Jge[9aLUZmQ`qUqs�G�[�gÁRxghVXTFILgh^JK�geozTFUZ]hTnmQUZKdMWVXI_yJI}^J`NTX[�g
K4fJMZHbUZYqUW^STFK2PqVXU@K4PeILm­TFg�yxU\aLI}^Q{�UZm ySv­Pq^&�50À0��,�>+q�5.�VXUZa_PeTFILgh^Es|G~HJIcKNVXUZa_PeTFILgh^bK�fQyQmQILYhILmQUZK
I_^qTdg|VXUZa_PeTFILgh^JK©aLI}{�Ud0�������(�Pq^Jm
(/.��,Ñ��b(/Ï«(/.:��s
� UZMZgh^JmQaLvqkJmQILKFMZghfQVXKFU~MZghHJUWVXUW^JMZU9MWPq^@yQU9mwfJU�TFgrT4HJU�o�PeMZTnT4HQPeTCT4HJU9K�RQUWPq{eUWVnHQP�KnKFgh�NU9VFPeTdIcgJ^QPea
KFT4VdfJMZT4fQVXUlg�oå`qgJPeaLKzo¬ghVzRQVXgJmwfJMZI_^J`�P�mQILKFMZgJfQVXKFUqs � gh��UZTFI_�NUZK£T�HJUZKFUl`qgJPeaLK�PqViU�VXU�o¬UWVFVXUZm>TFg�o�PeI_VXaLv
UZ]QRJacILMZILTFaLvbI_^�T4HJUrTFUZ]JTW¦
�¬�Qs�ªq� érIcmÀvqghf�yQVXI_^J`	vqghfQV�MWPqV�TdghmwP v/u
Ã�Ý�ßwÙNÝ à2ÛqÜlÜ��JÙS�hÛqØXÛ��JÙOá
á~ghyQyJK�PeMZMZghfQ^STFK	o¬ghV	K4fJMZH�ViU�o¡UWVXUW^JMZUZKÀ[9ILT4H�T4HJUbMZa_PeKFKÀgeod(�*��,�b���/��+��,.«VXUZa_PeTdIcgJ^JKWk©[�HJILMOH
PeKFKdghMZI_PeTFUrKdgh�NU2RQgJVXTFILgh^	geonmQILKFMZghfQVXKFU>[9ILT4H�P\RJILUZMZUNgeo�ãc�NUZT4PeT�Pea_{wäJPqyQghfJT~[�Hqv	T4HQPeT©RQghVXTdIcgJ^
ILK�I_^�T4HJUrmQILKFMZghfQVXKFUqs
G9HJI_VXmQaLvqk�P�mQILKFMZghfQVXKdU�[9ILaca�gh^JaLv�yxU�MZghHJUWVXUW^ST2I�o�[�HQP�T�T�HJU\K4RQUWPS{eUWV>K4P vhK>MWPq^�yxU|aLI_^Q{eUZm¨TFg
[�HQPeT�T4HJU�HJUWPqViUWVlPea_VXUWPemQv	{h^Jge[9KWsCG9HJILK�IcmQUWPNRQVXgeYJILmQUZK�T�HJU�yQPeKFILK�o¡gJVnT4HJU«Ñ ��0/I�¸,���,��.�-�PS^Jm
(�Ó,¼/�I�5.��/��+q�5.­VXUZa_PeTFILgh^JK kQ[�HJILMOHÀRQUWV�o¬ghVF� T4HJILK9o�fQ^JMZTFILgh^Es
�wgJfQVXT4HJaLvqk�T4HJU�HJUWPqVXUWV@geo2PbmQILKFMZghfQVXKdU�HQPeK\gJ^Jacv,aLI_�NILTFUZmþRQVighMZUZKFKdI}^J`,VXUZKFgJfQVXMZUZKW¦�T4HJUWViU�o¡ghViU
P	MZghHJUWVXUW^STrmQILKFMZghfQVXKdUj�\PS{eUZK�UZ]QRJaLILMZIcT@MZUWVXT4PeI_^bI_^So¬UWVXUW^JMZUZKN[�HJILMOHEkè`qILYqUW^b`hVXUWP�TFUWV�ViUZKFghfQVXMZUZKWk
HJUNMZghfJaLm yxUNUZ]åRxUZMZTFUZm�Tdgj�\PS{eU>o¡ghV©HJI_�NKFUZa�oFs�0¹Ó,¼>�,.���+��,.nk7T4HJU>o¬ghfQVXT4HÀMZa_PeKFKrgeo�MZghHJUWVXUW^JMZU
VXUZa_PeTFILgh^EkxacI_^Q{SKrK4fJMZH�I_^So¡UWViUW^JMZUZKW¦lTX[�gNMZaLUWPqV�UZ]QPq�\RJaLUZKÁPSVXUG¼>�,���,�b�b(/��Pq^Jm
0��,.������,����s
G9HJUrKFUZT~geouViUZa}P�TFILgh^JK�I_^Àá9ghyQyJK äQT4HJUZghVXv	ILK9`qILYqUW^�I}^ �nIL`hfQVXU��xs � s
á~ghyQyJKWänPqRQRQVXUZMZI_PeTFILgh^�geo�T�HJUj^JUZUZm�o¡gJV�PÀ{h^Jge[9aLUZmQ`qU�¤�I_^STFUW^JKFILYqUbPqRQRQVXghPeMZHbTFgÀmQILKFMZghfQVXKFU�I_^S¤
TFUWVFRQViUZT4PeTFILgh^�IcK>MOHQPSVFPeMZTFUWVXILKFTdIcMNgeo�P	MZgJ�\RQfJT4PeTFILgh^QP�a£T4HJUZgJVXvqsrt©acKdg�MOHQPqVdPeMZTFUWVXILKFTFILMNILK2P	[�UZaca�¤
PqVXTdIcMWfJa_PeTdUZm�PeMZMZghfQ^ST9geonT4HJUrMZgh�@RQgqKFILTFILgh^QP�a£^QPeT4fQVXUrg�ouVXUZa_PeTdIcgJ^JKW¦

t HJUW^°T¥[�g�KFUZ`J�NUW^qTdK2geo9mQILKFMZghfQVXKdUjPqViU\mQILKFMZgeYqUWVXUZm�TFg�yQU	aLI}^Q{�UZm&yqvbKFgh��U\MZge¤
HJUWVXUW^JMZU|VXUZa_PeTFILgh^EkC[�UNMWPq^bMZgh^JKdIcmQUWVBT4HJU\TX[�g|Tdgq`qUZT4HJUWVrPeK2P�KFI_^J`qaLU|KdUZ`h�NUW^STrgeo
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occasion
cause

enablement

evaluation
background

explanation

expansion

parallel

generalisation

exemplification
positive

negative contrast

�nIL`hfQVXUN�Qs � ¦nG9HJU2��UZa}P�TFILgh^JKrI_^�á~ghyQyJKWäwG9HJUZgJVXv

mQIcKdMZghfQVXKFUqs v�v,VXUZMZgq`h^JILKFI_^J`�MZghHJUWVXUW^JMZUbVXUZa_PeTFILgh^JK|yxUZT¥[�UZUW^�KFUZ`J�NUW^qTdKWkl[�U	MWPq^
T4HhfJK©yQfJIcaLm­fQR�VXUZMWfQVXKdIcYSUZacvbPNKFT4VdfJMZT4fQVXU©o¬ghV�T4HJU2mQILKFMZghfQViKFU�PeK©P2[©HJgqaLUqs

�ÁÞ�����à"#J%�':=�K-,IÙ� D.�.
G9HJUNMZgh^JMZUWRJTFILgh^°geo�VXUZa_PeTFILgh^JKNPeKÁViUZMWfQVXKFILYqU|�NUZMZHQPq^JILK4�NK©o¬ghV©yQfJILacmQI_^J`�fQRÀa_PqVX`SU�KdUZMZTFILgh^JKrgeo
TFUZ]JTÁHQP�KrT¥[�g|fJKdU�o¢fJanMZgh^JKdUZçåfJUW^JMZUZKWsi�nI}ViKFTFaLvqkEILT2HJUZa}RJK>TFg	`qILYqUNK4fQyJKFT4Pq^JMZUNTFg	T4HJU	àZÜ¬Ø#¯��WÜ@¯JØXÛqÚ
Ü��hÙ�ÞqØD¾�g�o£TFUZ]JT�MWP�acaLUZmÀo¬ghV�I}^ � UZMZTdIcgJ^��Qs��xs��Qs£G~HJIcK~T4HJUZghVXvqkJILT9[9ILaLa£yQUNVXUZMWPeaLaLUZmzkwILK�ViUZçåfJI_VXUZmÀTFg
K4RxUZMZI�o¬vNo¬ghVlPS^qv>TFUZ]hT�[�HJUWVXUWPqyxghfJTFK�VXUZa_PeTFILgh^JK�PSVXU9UZ]QRQUZMZTFUZm	TFg2yQU~o¬ghfQ^Jmz¯há~ghyQyJKWäSK4fJ`q`qUZKFTdIcgJ^
ILK�yQPeKFILMWPeaLaLv�T�HQPeT9PNT4VXUZU©KFT4VFfJMZT�fQVXUrgeo�VXUZa_PeTdIcgJ^JKÁ�NfJKFT�UZ]JIcKdT9I_^�PNTFUZ]JT�o¡gJVlILT©TFg\yQUrMZghHJUWViUW^qTWs
� UZMZgh^JmQaLvqknT4HJU	VXUZMWfQVXKFILYqU\MZgJ^JMZUWRJTFILgh^­g�o~ViUZa}P�TFILgh^JK2K4fJ`S`qUZKFTFK©o¬ghV©T4HJUW�æP� pØXÞ���ÙD"b¯hØXÛqÚEVXgqaLU\I_^
MZgh^JKFT�VFfJMZTFI_^J`,a_PqVX`qUbKFUZMZTFILgh^JKÀgeo�TdUZ]hTWs���UZMWfQVXKFILYqUZaLv.mQU��p^JUZm.MZgJ^JKFT4VFfJMZTFK�PSVXU�[�UZaLarK4fJILTFUZmzk
o¬ghV\I_^JKFT�Pq^JMZUqk©TFg HJILUWVFPSVXMOHJILMWPea2RJa_Pq^Q^JI_^J` o¡ghVd�\PeaLILK4�NKWs�tr^Jm.T4HJI_^Q{qI_^J`�PqyQghfJT�VXUZa_PeTFILgh^JK�I_^
T4HJU�MZgh^STFUZ]JTNgeoÁPbRJa_Pq^Q^JI_^J` RQPqVdPemQIL`h�+PeaLKFgbK4fJ`q`SUZKFTFK\HJge[)T�HJUZv�MZghfJaLm�yQU�`hVXgJfQ^JmQUZm,I}^,P
 wà�¾I���hÞqÚLÞF�hÝ��4ÛqÚ7T4HJUZghViv�geo�TFUZ]hT2RQVighMZUZKFKdI}^J`�®�PeT2gh^JU	RQgqI_^ST�á~ghyQyJK2aLI_{eUW^JK\VXUZa_PeTFILgh^JK>TFgbã�TFUZ]JTX¤
yQfJILaLmQI}^J`�KFT4VFPeTdUZ`qILUZKWä_kEfJKFUZm­yqvÀT4HJUN[�VXILTFUWV©TFg	o�PeMZILaLIcT�PeTFUNT4HJU\T4P�K4{	geolT4HJU\VXUWPemQUWVâs�G9HJILKrILmQUWP
[�HJILMZH�[9ILaLa�yxU2T4PS{eUW^�fQR	I_^��NfJMOH���ghVXUrmQUZT4PeILazI_^�T4HJU�^JUZ]JT9MZHQPqRJTFUWVZs

Lôx>���?M�����ÇON�È�Ça��� xP�Ë�"�´�/ÊË�/
�ÈÉ�����
n2VigqK!�|Pq^Jm � ILmw^JUWVZä K�� Â��b� ªq�©T4HJUZghVXv�PeaLKFgÀo¡UWPeT�fQVXUZK\VXUZMWfQVXKFILYqUZaLv,mQU��p^JUZm&VXUZa_PeTFILgh^JK s���^�T�HJIcK
PeMZMZghfQ^STWk�Ç,È���zI��y:xI���­���PQ��
�)�)
��>�@-��ZK��lPqVXU~T4HJUÁRQViI}^JMZI_RQPeaCfQ^JIcTdK�g�o<KdT4VFfJMZT4fQVXUqkQPq^Jm	VXUZa_PeTFILgh^JK
HJgqaLm�yQUZTX[�UZUW^NT4HJUZKFU9Tdg©o¡ghVd��a}PSVX`qUWV�-��ZKWsná~g�[�UZYqUWVâkeT4HJU�RQVXI_�NILTFILYqUZK�fJKdUZm\TFgrmQU��p^JUrVXUZa_PeTFILgh^JK
PqVXUÀmQI��<UWViUW^qT@o¢Vigh� T4HJgqKdU�geo�á9gJyQyJKW¦�T�HJUZv&�\Pq{eU�VXU�o¬UWVXUW^JMZUbKFgqaLUZaLv&Tdg­T4HJUÝÈ§�)
����)
�ÈÉ������P
[�VXILTFUWVrHQP�KrI}^°MWVXUWPeTFI_^J`�P	TFUZ]JTWs2��UZa_PeTdIcgJ^JK�PeMZT4fQP�acaLv­PqRQRJaLv­yQUZTX[�UZUW^&Ç5Èq�>zI��y�xI��������Q��Ý���)

�°y:xI�5�À��� ���@-��>¼JK4�Z¯9Pq^,PeKdK4fQ�\RJTFILgh^�ILK��\PemQU�T4HQPeT	PbKFI_^J`qaLU�geYqUWVFViIcmQI_^J`�I_^qTFUW^STFILgh^ MWPq^,yQU
K4RxUZMZI��wUZmÀo¬ghV�UWPeMZH\KFUZ`J�NUW^qT kåPS^Jm�IcT�ILK9T4HJUZKdUrI}^STFUW^STFILgh^JK9[�HJILMZH�PqViU�MZgh^Q^JUZMZTdUZm�yqv�VXUZa_PeTFILgh^JKWs
G9HJU~o¢fQ^JmwPS�NUW^qT�Peap�NUZT�PqRQHJghVnILK�geo£PrTdUZ]hT�UW��yxghmQvJI_^J`\T4HJU9UZ]JUZMWfJTFILgh^	geo£PØ�,ÊÉ���°RQfQViK4fJUZmjySv
T4HJUr[�ViIcTdUWVZsSR
TVU EDB@;^B�6OCDB^C!_2B�6IE!PIm!6­ö�9<E#89W�C!AIHYXD72H�AO;\9^K�9<;JZDPI;<A�B�_2îòPO8@; ;?ø�CDM�=>_2;?8^K�9<E#M B@CD8\[?]qEF9@72;\A�B@;JH´H�72CF_2E#mFPO;?8?ñ�B�6O;?î
B@C^[�;5ïJCF9<;�7QAÖ8�PIï@6SïJCD8@;?8�B@E�H�728@B�7QAIm!P>728@6�B�6O;�=�_2CFAS9<;&ZDP>7Q9<;?H«B@E�ïJCF9@9<î EFPOB�B�6O;5B@CD8\[ K�9<E#MÅB�6O;�=�_2CFA«9<;JZDP>7Q9<;JH
B@E�ï<9<;?CDB@;SB�6O;SB@;?ø�B?[ÅT_X�;?;a`%72B@M^C!A­CFAOHcb�_Q_2;\A&T@VJWDWed�YµK EF9 K�P�9<B�6I;\9«H�728@ï\PO8@8�72EFA&E!K�H�728@ï?E!P>9<8@;G=>_2C!AI8SC!AIH
H�EDM^C!7QAH]Ë_2;?ó#;\_)=>_2C!AI8?[ Y
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f~KFI_^J`�I_^qTdUW^qTFILgh^JK>I_^�VXUZa_PeTdIcgJ^bmQU��p^JILTFILgh^JK>o¡gqaLaLge[9K2çQfJILTFU|^QPeT�fQVFPeaLaLv�o�VXgh� T�HJI}^Q{SI_^J`bgeo�T4HJUW�
I_^bT4HJUNMZgh^STFUZ]JTrgeo�P�VXUZMWfQViKFILYqU|RJa_Pq^Q^JI_^J`­RQPqVFPemQIL`h��s�Ûna_Pq^JKNPqVXU\RQVXgJmwfJMZUZm­TFg�PeMZHJILUZYqU|fJKFUWV
`qghP�acK2��gJVlI_^�T4HJUÁRQViUZKFUW^qT~MWPeKFUqkQ[�ViIcTdUWVl`SghPeaLK4�Z¯QPq^Jm�mQgNKFg|ySv\mQUZMZgh�@RQgqKFI_^J`�PNRQVXI_^JMZI}RQP�a£`qgJPea
I_^qTdg�PrHJILUWVFPqVXMZHSv�g�opK4fQyJ`qgJPeaLKWs5t HQP�TnIcK��NghVXUqkeILT�IcK�UWPeKFv>TFgrKFUZU�HJge[,T4HJU�K4Pq��U9I_^qTFUW^STFILgh^NMWPS^
ãcfQ^JmQUWVXaLILUqänTFUZ]JT2K�RQPq^JK2geo9YqUWViv�mQI��zUWVXUW^STNKFI��ZUZKWs��wgJVrI_^JKFT4Pq^JMZUqkCT4HJU	K4Pq��U\`qghPeanTdg�MZgh^SYhI_^JMZU
T4HJUbVXUWPemQUWVNgeo2Kdgh�NU	o�PeMZT|�NIL`hHSTjViUZçåfJI_VXUbPq^,UZ]JTFUW^JmQUZm�PSVX`hfQ�NUW^STNo¬ghVNgh^JUbVXUWPemQUWVZk�yQfJTjP
KFI_�\RJaLU©KFUW^qTdUW^JMZU9o¬ghVnPq^JgqT�HJUWVlVXUWPemQUWVC[©HJg2ILK9Pea_VXUWPemQvNmQILK4RQgqKdUZm|TFg2yxUZaLIcUZYSUrIcT sg29gSTFU�T4HQPeTnILTlILK
�NfJMOHÀHQPqVXmQUWV©TFg	MZa_PeI_� T4HQPeT©TX[�g@mQI��zUWVXUW^STFaLvS¤�KFI��ZUZm­TFUZ]JTFK�MZgJ^qT4P�I}^ÀT4HJU>K4Pq�NU@ãcRQVXghRxgqKFILTFILgh^QPea
MZgh^STFUW^STWä_sn��^STFUW^STFILgh^JK9T4HJUWVXU�o¬ghVXU©KFUZUW��TFg\RQVXgeYJIcmQU2PS^	IcmQUWP�az[9PWvNgeoCmQU��p^JI}^J`�VXUZa_PeTFILgh^JK~[�HJILMOH
�NfJKFT�HJgqaLmbyQUZTX[�UZUW^	K4RQPq^JK9geonYqUWVXv	mQI��zUWVXUW^qT~KFI��ZUZKWs
G9HJUWVXUlPSVXUngh^JaLvrTX[�g9VXUZa_PeTdIcgJ^JKzI_^Gn2VigqK!�lPq^Jm � ILmw^JUWVZä�KCT4HJUZghVivp¦�-��5ÏL+q.��5.�0�(rPq^JmG���/��+���±D��0��:+��5.�º
¼/��(/0�(/-�(/.�0�(&��KFUZUØ�nIL`hfQVXU��xs � �Zs � I_^JMZU\T�HJUZKFU�PqViUrT4HJUr�pVXKdT�I_^STFUW^qTdIcgJ^QPeaLacvÀmQU��p^JUZm­VXUZa_PeTFILgh^JK

dominance

satisfaction-precedence

�nIL`hfQVXU2�Qs � ¦nG9HJU���UZa_PeTdIcgJ^JK�I_^­n>VXgqK!�2PS^Jm � Icmw^JUWVâä�KÁG~HJUZghVXv
[�U2HQP YqUrMZgh�NU2PeMWVigqKFKWkJILT9ILK�[�ghViT4H\K�RQUZaLaLI}^J`ÀT4HJUW� ghfJT~I}^�mQUZT4PeILa¬¦

h -���¼ iÝÇ����&È§�À�/
��/��-���¼�j��¬Pq^Jm&-���¼�j zI���)
�xIÈ_�°yÀ
��/��
�� -���¼ ih�rI�o9T4HJU\K�PeTFILKXo�PeMZTFILgh^Àgeo
-���¼�j>ILK©I}^STFUW^JmQUZmbTFg\RQVXgeYJIcmQUNRQPqVXT9g�o£T4HJU2K�PeTFILKXo�PeMZTFILgh^	geo�-���¼ iws
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-��5Ï«+�.��,.�0À(NVXUZa_PeTdIcgJ^JKWs�v�fJTlUZYqUW^@HJUWVXU9T4HJUWVXU�ILK�PBmQI��<UWViUW^JMZUq¦£I_^�n2VXgSK!�9Pq^Jm � ILmw^JUWVZä�K��NghmQUZa
ILT�ILKrHQPqVXmÀTFg\T4Pea_{�PqyxghfJT©T4HJU�RQfQVFRxgqKFU>geo�T�HJU2mQgh�NI_^QPq^ST©K4RQPq^�yxUZI_^J`bãc�NghVXUrMZUW^ST4VFP�a¡ä7TFg\T�HJU
[�VXILTFUWVuT4HQPq^>T4HQPeT�geopT�HJU9K4fQyQgJVXmQI_^QPeTFU©K4RQPq^EkhyxUZMWPqfJKFU©T4HJU�o¬ghVF�NUWVnRQfQVdRQgqKFU©PeMZT4fQPeaLaLv�Ý�ß)�WÚ�¯�"qÙZà
T4HJUra_PeTFTdUWVZs
�����,RQVXgeYhILmQUZK2P@KFUZTrgeo�PqVighfQ^Jm��q�	VFHJUZTFgJVXILMWPealVXUZa_PeTFILgh^JKWsrG9HJU\^JfQ�NyQUWVXKrYePqVXv�KdacIL`hHSTFaLvÀo¢Vigh�
RQPqRxUWV�TFg|RQPqRxUWVZkwyQfJT�T4HJUrMZUW^ST4VFPeaEMZghViUrgeouViUZa}P�TFILgh^JK�PeK9RQVXUZKFUW^STFUZmÀI}^��­Pq^Q^�PS^Jm�G9HJgh�\RJKFgJ^
� Â��%�b� �9PqViU2`qILYqUW^ÀI_^ �nIc`JfQVXU\�Qs � s©G9HJU2TFgJRS¤�acUZYSUZanmQIcKdTFI_^JMZTFILgh^bI_^bT4HJILKrT4Pe]Jgh^Jgh�>v	ILK2yQUZTX[�UZUW^
����Ñ)ÌD(/0)��º!Ï��/�À��(/�¨Pq^Jm®¼/��(/�>(/.��²�/��+��,.:�,��VXUZa_PeTdIcgJ^JKWs�w)��Ñ�Ì#(/0���º!Ï �/����(/�&ViUZa}P�TFILgh^JK\HQPWYSU
PeKCT4HJUZI_VCU��zUZMZT£T4HQP�TzT4HJU9VXUWPemQUWV�ØXÙ#��Þ!�JßwÝ�xOÙET4HJU�VXUZa_PeTFILgh^>I_^>çåfJUZKFTdIcgJ^E¯q[�HJILaLU«¼/��(/��(/.����/��+q�5.��,�
VXUZa_PeTFILgh^JKnHQP YqUlPeKCT4HJUZI_VzU��zUZMZTzTdg2Ý ß��WØXÙ�ÛeàOÙ�àZÞb·NÙ9Ý�ß)�WÚLÝ�ßwÛqÜ¬Ý�Þqß�I_^rT�HJU�VXUWPemQUWVâs£G9HJfJK��>(�C,��(/.�0�(
ILKÁP�����Ñ)ÌD(/0)��º!Ï��/�À��(/�­ViUZa}P�TFILgh^���ILTFK©U��zUZMZT9ILKrT4HQPeT9T�HJU2VXUWPemQUWV©VXUZMZgq`h^JI��ZUNT4HQPeT9T�HJUrT¥[�g|ViU�¤
a_PeTFUZmNK4RQPq^JKnRQVXUZKFUW^STnUZYqUW^STFKCghMZMWfQVFViI}^J`rI_^>KFUZçQfJUW^JMZUW�nPq^JmUÏ«����+Ë*��/��+q�5.NILK�¼/��(/��(/.����/��+q�5.��,�
��ILTFK�U��zUZMZT9ILK9TFgNI_^JMWVXUWPeKFUrT�HJU2VXUWPemQUWVZä�K9�NgSTFILY�PeTFILgh^	Tdg�RxUWV�o¬ghVF��T4HJU2PeMZTFILgh^	RQVXUZKFUW^STFUZm�I_^�T�HJU
^JfJMZacUWfJK>K4RQPq^Q�Zs9Gèg	KFgh�NUrUZ]JTFUW^STWkwT�HJIcKrmQILKFTdI}^JMZTdIcgJ^­�NI_VFVXghViK�á�P�acaLILmwP v­Pq^Jm�á©PeK4Pq^Eä K9mQILKFTFI_^JM�¤
TFILgh^	yQUZTX[�UZUW^�+q.:�:(/��.��5�\Pq^Jm�(�Ó���(/�À.:�,�\VXUZa_PeTFILgh^JK s�v�fJT�P�`hPeI_^EkQT4HJU©KFI_�NILa_PqVXILTXv|ILK�o�PqVuo¢Vigh�
MZgh�\RJaLUZTFUqs
¬EI_{eUbT4HJUÀgqT4HJUWV@MZgh�\RQfJT4PeTdIcgJ^QPea9T4HJUZghViIcUZK�g�oBVXUZa_PeTdIcgJ^JKWk«������HQPeKjP�KFT4Vigh^J`­KFT4VdfJMZT4fQVFPea�P�M�¤
MZghfQ^ST�g�olTFUZ]hT s��¬TryQUZ`SI}^JK>[9ILT4HbPq^�I_^JmQUWRxUW^JmQUW^qTNmQU��p^JILTFILgh^bgeo9ã�TFUZ]hT©K4RQPq^Eä ®,o¡ghV��­Pq^Q^�PS^Jm
G9HJgh�@RJKFgh^EkET4HJUNKFI��ZU\geo�T4HJU|PeTdgh�NILM\fQ^JIcTdKrgeo�TFUZ]JT2Pq^QPeaLvJKFILK2ILK2PqVFyJILT4VdPqVXvqkzyQfJT2T�HJUZv�K4HJghfJaLm
HQP YqU\I_^JmQUWRQUW^JmQUW^ST@o¢fQ^JMZTFILgh^QP�alI_^qTdUZ`hVXILTXvqs�G9HJU	MZa}PSfJKFU|ILKNKFUZaLUZMZTFUZm&PeK>T4HJU|�NI_^JI_�\Pea9fQ^JILTNgeo
ghVX`JPq^JILK4PeTFILgh^E¯7T4HJfJKrTFUZ]hT~K4RQPq^JK2PqVXU>MZa_PqfJKFUZKWkEghV~a_PqVX`qUWV©fQ^JILTFKrMZgh�\RxgqKFUZmbgeolMZa_PqfJKFUZK syf©^JaLI_{eU
n2VigqK!�\Pq^Jm � Icmw^JUWVâk�ViUZa}P�TFILgh^JK\��fJKdT2HJgqaLm yxUZT¥[�UZUW^�^Jgh^S¤�geYqUWVXa_PqRQRJI_^J`bTFUZ]JTrK4RQPq^JKWs­��tr^bUZ]S¤
z b&B@;?8@B�KËEF9aA�POï\_2;?C!9@72B�îØ728aB@E«H>;\_2;JB@;�B�6O;^8@C#B@;\_Q_Q72B@; 8�=IC!AUEFKÀCLm!72óD;\A�9<;<_2CDB�72EFA�C!AIHG8@;?;�7QK�B�6O;�9<;?8�P�_2B�7QAOmØB@;?ø�B
8@B�7Q_Q_ M^C-[Z;?8�8@;\AI8@;#[�4�6O;5=>9<;JH�72ï?B�72E!AØ728�B�6OCDB�`�72B�6OEFPOB5B�6O;�A�POï\_2;\PO8?ñbB�6I;a8�72m!A>7QíOï?C!AIï?;¹EFK)B�6O;5M^C#B@;\9@72CF_²7QAGB�6I;
8@C#B@;\_Q_Q72B@;�`�7Q_Q_bAOEDB�æb;,CF=�=IC!9<;\A�B?ñI`�6�7Q_2;aB�6I;�A�PIï<_2;\PI8,8�6IE!P>_2H æb;aCFæ�_2;aB@Ea8@B@CFAOH�æ�î�72B@8@;\_QK@[�4�6�728�B@;?8@B�728)9<CDB�6O;\9
æ�_QP>A�B?ñ²CFAOHSAIE#Baï?EDM�=�_2;?B@;\_2îG9<;\_Q72CFæ�_2;Dñ/æ>POB572B57285PO8@;\K�P�_)CDB5_2;?C#8@B57QA�m!72óD7QAImG8@EDM^;¹8�P>æO8@B@CFAOï?;^B@E«RSCFA�A�C!AIH
4�6OEDM�=O8@EFA²÷ 8�AOEDB�72E!A�E!K/A�PIï\_2;JCF9@72B�î#[
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�nIL`hfQVXUN�Qs � ¦5�­Pq^Q^�Pq^Jm�G9HJgJ�\RJKFgh^Eä�K©��UZa_PeTFILgh^JK

MZUWRJTFILgh^	TFg>T4HJILK9VFfJaLUrIcK9�\P�mQU9o¬ghVl^JgJ^S¤¥VXUZKFT4VXILMZTFILYqU2ViUZa}P�TFILYqU�MZa_PqfJKdUZKW¦lVXUZa_PeTFILgh^JK©PqVXU�RxUWVF�NILTFTFUZm
TFg|HJgSacmbyQUZTX[�UZUW^�P\�\PeT�VXIL]|MZa_PqfJKFUNPq^Jm�PNK4fQyxghVXmQI_^QPeTFU>MZa_PqfJKFUqs��
��^b� � GBkzVXUZa_PeTFILgh^JK�PSVXU�^JgqTr�\PqRQRxUZm­mQI_VXUZMZTFaLvbgh^STFg|TdUZ]hTFK ¯wT4HJUZvbPqVXU>�wTFTFUZmÀgh^STFg|KdT4VFfJMZT4fQVXUZK
MWPeaLaLUZmô�>z(�À� �Ý�´�)�,�5ÊqÈ�zI�/
�ÈÉ�����qkwPS^Jm\T4HJUZKFU�I_^NT4fQVF^@PqVXU��wTFTFUZmNTFgrTFUZ]JTWs � MOHJUW�\PrPSRQRJacILMWPeTdIcgJ^JK
PqVXUrmQUWViIcYSUZm�o�VXgh� KFI_�\RJaLUWV~KFT4VFfJMZT�fQVXUZK9MWPeaLaLUZm&��z(�À� �
�)�\��KFUZUS�nIL`hfQVXU2�Qs Â�ª �Zs

R R

R

R R R

JOINT
(a) (b) (c)

(d) (e)

�nIL`hfQViU��Qs Â>ª ¦nG9HJU2G�våRxUZK9geo � MOHJUW�\P�I}^
�����

��^°T4HJILK2mQI_Pe`hVFPS��kzHJghVXI��Zgh^ST4PeanaLI_^JUZKNmQUWRJIcMZTNTFUZ]JT©K4RQPq^JKWkèT4HJU\a_PqyQUZaLaLUZm,aLI_^JUZK�mQUWRJILMZTNVXUZa_PeTFILgh^JK
yQUZTX[�UZUW^�K�RQPq^JKWkw^JfJMZaLUZI�PqViU2RJIcMZ{eUZmbghfJT�ySv	T4HJU2YqUWViTFILMWPeazaLI_^JUZK|��T4HJUZv�PqVXUrmQI_Pe`qgh^QP�aEo¡gJV9�NfJacTi¤
I_^hfJMZaLUWPqVNVXUZa_PeTdIcgJ^JK4�ZknPq^Jm�PeaLa�gqT4HJUWVrK�RQPq^JK�PqViU\K4PeTFUZaLaLILTFUZKWs��pVigh� T4HJUZKdU\KFT4VFfJMZT�fQVXUZKWkzKdMOHJUW�\P
PqRQRJaLILMWPeTFILgh^JK�PqViU�o¬ghVF�NUZmzk9ySv&VXUWPqVFVdPq^J`qI_^J`­T4HJUÀK4RQPq^JK	I}^�Pq^Sv�ghVXmQUWV	Pq^Jm�ySv,mwfQRJaLIcMWP�TFI_^J`
K4RQPq^JK2PS^qv�^JfQ�NyQUWV©geo�TFI_�NUZKWs\���wgJV9T4HJUNKFMZHJUW�\PeKr[~IcT�H�K�PeTFUZaLaLIcTdUZKWkzgh^JaLvÀT4HJUNK4PeTFUZaLaLILTFU\K4RQPq^JK
MWPq^\yxU9mwfQRJaLILMWPeTFUZmzs��	��UZa_PeTFILgh^JK9PqVXU�T4HJUW^��wTFTFUZmNTFgrT�HJU9KFMZHJUW�\P2PqRQRJaLILMWPeTFILgh^JK�T4HJfJKno¬ghVF��UZmJ®
VXUZa_PeTFILgh^JK>[�HJILMOH°T4Pq{eUNP�^hfJMZaLUWfJK\Pq^Jm­P	K4PeTFUZaLaLILTFU�PqVXU>�wTFTFUZmbTFg�T4HJUNKFI_^J`qaLU	ghV~mwfQPealVXUZa_PeTFILgh^
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KFMZHJUW�\P2PSRQRJacILMWPeTdIcgJ^JKWkwPq^Jm	T4HJU9K4RxUZMZI_PeaLIcKdUZm 0��5.������,����Pq^Jm���(�C5��(/.�0�(|ViUZa}P�TFILgh^JK9PqVXU��wTFTdUZm
TFgÀT4HJU|I_^JmQILYJIcmwfQP�a9KFMZHJUW�\PeK��¬yQ�2PS^Jm ��UW�>VXUZK4RxUZMZTFILYqUZaLvqs­G9HJU�ã ¿¥gqI_^STWäEKFMZHJUW�\PÀILK2o¬ghVBacI_^Q{SI_^J`
RJILUZMZUZKNgeo9TFUZ]hTr[©HJIcMZH�PqVXU|^JgqTraLI_^Q{eUZm&ySv­Pq^qv­� � G�VXUZa_PeTFILgh^JKWknPq^Jm�IcKNUZKFKdUW^qTFI_PeaLaLv�fJKFUZm�o¬ghV
VXUWRQVXUZKdUW^qTFI_^J`	aLIcKdTFKWs
t x(���²
���xIÈqzI�)Ê ��
�x%y�zI
Iy:x>� 
�x>�²�¨IcK�P,HJILUWVFPSVXMOHJILMWPea>KFvJKFTFUW�'geoNKFMOHJUW�@P,PqRQRJaLIcMWP�TFILgh^JKWs t
KFMZHJUW�\P�PqRQRJaLILMWPeTFILgh^�aLI}^Q{SK�P�^JfQ�NyQUWVBgeolMZgh^JKFUZMWfJTFILYqU	K4RQPq^JK kzPq^JmbMWVXUWPeTFUZK2P	MZgh�@RJacUZ]bK4RQPS^
[�HJILMZH­MWPq^°I}^�T4fQVF^�yQU	acI_^Q{eUZm&ySv­P�HJIL`hHJUWV>aLUZYqUZa�KFMZHJUW�\P�PqRQRJaLILMWPeTFILgh^EsÀG9HJILK�UW^QPSyJacUZKNT4ViUZU
KFT4VdfJMZT4fQVXUZKnTFgNyQU�yQfJILaLTX®&ILT9ILK�PBMZUW^qT4VdPeaQMZa_PeI_�Óg�o<� � G T4HQPeTnT4HJU9KdT4VFfJMZT4fQVXU~geopUZYqUWViv�MZgJHJUWVXUW^qT
mQILKFMZghfQVXKdU�MWPS^&yQUbmQUZKFMWViI}yxUZm/ySv&P�KFI_^J`qaLU°VdHJUZTFghVXILMWPea©KFT4VFfJMZT�fQVXU�T4ViUZUqk�[�HJgqKFUÀTFghR,KdMOHJUW�\P
PqRQRJaLILMWPeTFILgh^ÀMWVXUWPeTdUZK�PNK4RQPq^	UW^JMZgJ�\RQPeKFKFI_^J`	T4HJUr[�HJgqaLU>mQIcKdMZghfQVXKFUqs
tr^\I_^STFUWVXUZKFTFI_^J`\PeK4RxUZMZT�geo,�À���nä�K�KFT4VFfJMZT4fQVdPeawPeMZMZghfQ^STlILK9ILTFK�fJKFU�g�o£T4HJU��NfJaLTFILK4PeTFUZaLaLILTFU2KdMOHJUW�\P
��ILaLa_fJKFT4VFPeTdUZm�I_^��nIL`hfQVXUN�Qs Â�ª ��mw�d�Zs�29gqTdUrT4HQPeT9I_^�T�HJIcK~MWPeKFUqkQT4HJUWViU2ILK�^Jg�VXUZa_PeTFILgh^�aLI_^Q{SI}^J`�T�HJU
KFUZMZgh^Jm,Pq^Jm,T4HJI_VXm�K4RQPq^JK ¯lPeaLT4HJghfJ`hH�T�HJUZv�PqVXU|P�me¿iPeMZUW^STWkCT4HJUZv�PSVXU|gJ^Jacv�acI_^Q{eUZm¨I_^JmQI}ViUZMZTFaLvqk
ySv�YJI_VXT4fJU	geo�yQgqT�H­yQUZI_^J`�VXUZa_PeTdUZm­TFg�T�HJUN�pVXKFT>K4RQPq^Es��¬G~HJUZv°��Ic`JHqTWk<o¡gJVrI_^JKFT4Pq^JMZUqknyxU|TX[�g
KFUWRQPqVdPeTFUSÌ#������+q±�+q0��/��+��,.EKuo¡gJVlP>MZa_PeI_��UZ]QRQVXUZKFKFUZm�I_^	T4HJU~�pVXKFT�K4RQPS^Es�� � T4HJUWV�T4HJUZghViIcKdTFK9HQPWYSU
MZHJgqKFUW^�TFg­�NgJmQUZa�K4fJMOH�KdT4VFfJMZT4fQVXUZKN[9ILT4H,Pb^JUZ[�TXvQRQU�georVXUZa_PeTFILgh^E¯�o¬ghV>I}^JKdT4Pq^JMZUqk�á�PeaLaLILmwP v
Pq^Jmbá�PeK�Pq^Eä�K«+�.���(/��.��,�­�>(�C,��(/.�0�(�PeMZMZgh�@RJacILK4HJUZKrUZ]QPeMZTFaLv�T4HJILK~o¢fQ^JMZTdIcgJ^Es9G9HJU�VXUZK�RQUZMZTFILYqU
�NUWVXILTFKNgeo©T4HJU|TX[�g�PSRQRQVXghPeMZHJUZKN[9ILaca©yQU�mQILKFMWfJKFKFUZm¨I_^,�NghVXU	mQUZT4PeILa�a_PeTFUWV>I_^�T4HJU�T4HJUZKFILKWknI_^
� UZMZTFILgh^ÀªQs��Qs��7s
�����­HQPeK9RQVXgeYqUZm�P>YqUWVXv	I_^%�pfJUW^qTdI}P�a£T4HJUZgJVXv|Pq�NgJ^J`qKFT�MZgh�\RQfJT4P�TFILgh^QPeaEaLI}^J`JfJIcKdTFKWkEPeK�T4HJU2^JUZ]hT
KFUZMZTFILgh^À[9ILaLa�P�TFTFUZKFTWs©�¬TFK2RxghRQfJa_PqVXILTXvbIcK2RxUWVFHQPqRJKNyQUZKFT2PeTdT4VXI_yQfJTFUZmbTFg�P\MZgh�NyJI_^QPeTFILgh^°geono¡UWP�¤
T4fQVXUZK ¦|T�HJU�UW�\RQHQPeKFILK\gh^,P�o�fQ^JMZTFILgh^QPea9MZgJ^JMZUWRJTFILgh^,georVXUZa_PeTFILgh^JKW¯~T4HJU|MWPSVXU�o¢fJaLaLv&RQVXUZKFUW^STFUZm
KFUZT©geo�VXUZa_PeTFILgh^ÀmQU��p^JILTFILgh^JKW¯CT4HJU>KFI_�\RJaLvbKFT4PeTFUZmÀKFT4VFfJMZT�fQVFPeazT4HJUZgJVXvqs��¢TrIcK©mQghfQyJTXo�fJan[�HJUZT4HJUWV
Pq^Svqgh^JU�yxUZaLIcUZYSUZK9T4HJU©MZa}P�I}��K��@PemQU9I_^������7®�yQfJT9PeTnaLUWPeKFT�ILTlILK�MZacUWPSVXaLv|UW^JghfJ`JH\UZ]QRQVXUZKFKFUZm@o¬ghV
RQUZgJRJacUNTFg\yxU�PqyJaLU2TdgNo¢VdPq�NU©T4HJUZI_V9ghyå¿¥UZMZTFILgh^JK~TFg\ILTWs

021J{ ¢Ëº2¶}| ¾E¶l¾¨;�¸À»«¶l¼F½�8EDF;B6B¾ËD�6 ± ?r8p;�~�½�8EDFA ¢�¶��r8���¶�62¶n:z½�8EDF;r6

��^	T�HJU�a_PeKFT�o¬UZ[�vqUWPqVXKWkSMZghHJUWVXUW^JMZU2VXUZa_PeTdIcgJ^JK�HQP YqUÁyxUZ`hfQ^	TFgBo¡UWPeT�fQVXUÁRQVigh�NI_^JUW^qTdacv	I_^	KFT4fJmQILUZK
geo2^QPeT4fQVFP�a�a_Pq^J`JfQPe`qU�`SUW^JUWVFPeTFILgh^��@.��b¸C�Zs � fJMZMZUZKFKdIcYSU�`SUW^JUWVFPeTFILgh^�[�ghVF{SK4HJghRJKb��é2PeaLU­ÙWÜ>ÛqÚ
� Â��%�bª �Zk��bM+�©UZge[�^,Ù Ü�ÛqÚl� Â��b�bª �âkwé2PeaLUbÙWÜ©ÛqÚl� Â��%� �q�ZkD�EgJMO{�ÙWÜ©ÛqÚl� Â>�b� �h�Zk��bMZérgh^QP�acm¨ÙWÜ©ÛqÚ
� Â��%� �h�F��MZgJ^qT4P�I}^�PeMZMZghfQ^STFK�g�o�VXUZa_PeTFILgh^JKNyQUZI_^J`�I_�\RJaLUW�NUW^STFUZm�I_^­`qUW^JUWVdPeTFILgh^ÀKFvJKFTFUW�NKWsBtÁ^Jm
TX[�gjVXUZMZUW^STr[�ghVF{SK4HJghRJKWk7I_^
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PeK9T�HQPeT�geo�mQUZMZILmQI_^J`�HJge[.T4HJU2�\P�TFUWVXI_PeazK4HJgJfJacmbyQU>KFT4VFfJMZT4fQViUZmzs

t­U2yQUZaLILUZYqUNT4HQPeT9T�HJUrT4PeK4{SK�geo�MZHJgJgqKFI_^J`|[©HQPeT9TFgNK4P v�Pq^Jm�KFUZaLUZMZTFI_^J`�PNKFT4VdPeTFUZ`qv
o¡ghV�K4P vJI_^J`\ILT�MWPq^Q^JgST�yQU>mQIcYJILmQUZmzs

ÃbÞWÞqØXÙc#J%�':=�'-,IÙ� �*�)
G9HJUZI_V2RJa_Pq^Q^JUWVBo¬ghVF�NK2RQPSVXTrgeo�T�HJU�I_^STFUWV�o�PeMZUNo¬ghVrPq^bUZ]QRQUWViTrKFvhKdTFUW� [�HJILMZHb`qILYqUZKNPemQYhILMZU\I_^
Y�PSVXILghfJKNmQI��zUWVXUW^ST2mQgJ�\PeI_^JKWknPq^Jm�VXUWP�MZTFK2TFg�fJKdUWVXKWäEo¬gqaLaLge[�fQR­çQfJUZKFTFILgh^JK sj�¢T2ILKNT4HJfJK�PqyJaLU	TFg
mwVFP [�gh^�T�HJUrmQgh�\PeI_^S¤�K4RxUZMZI��wM@I}^So¬ghVF�@PeTFILgh^�^JUZUZmQUZm�Tdg\mQUZMZILmQU�gJ^	[�HQPeT�PemQYJILMZU2TFgN`qILYqUqs
G9HJU­TdUZMOHQ^JILçQfJUbo¡gJV	I}^STFUWVXaLUWP YJI}^J`�MZgh^STFUW^ST�KFUZaLUZMZTFILgh^.Pq^JmËTFUZ]hT�KdT4VFfJMZT4fQVXI_^J`,T4P�K4{qK�MZUW^ST4VXUZK
PqVXgJfQ^Jm­T4HJU|VXUWRQViUZKFUW^qT�PeTFILgh^Àgeo9T4HJU�È§�)
����)
�ÈË���:�@geo�T4HJU\TFUZ]JTrTFg�yQU�RQVXgJmwfJMZUZmzsU�7ghVS�bgJghVXU
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Pq^Jm�ÛnPqVXILKWkZILTCIcKCI_�\RQgJVXT4Pq^STzT4HQPeTèT4HJUlI_^STFUW^qTdIcgJ^2yQUWHJI_^JmNUZYqUWVXv2RQPSVXTzgeoQT4HJUnTFUZ]JT£yQU�VXUWRQVXUZKFUW^STFUZm
I_^�T4HJU\TFUZ]JT\RJa_Pq^EknKFgÀT4HQPeT2I�o�T�HJUjRJa_Pq^�o�PeILaLK�I_^�KFgJ�NU|VXUZK4RxUZMZT\Pq^Jm�T�HJUjVXUWP�mQUWV�HQP�K2TFgbPeK4{
o¬ghVrMZa_PqVXI��wMWPeTdIcgJ^Ek£ILTNMWPq^­yxU|mQUZTdUWVF�NI_^JUZm�[©HQPeT2[�UW^STr[�VXgh^J`bPq^Jm�HJge[ÓTFg�RQfJT>ILT�ViIc`JHqTWs	��^
á~g�YJvEä�K£KdT4VFfJMZT4fQVXUWVâkeT4HJU9I_^qTdUW^qTFILgh^@fQ^JmQUWVXaLvhI_^J`NT4HJU�[�HJgqaLU9TFUZ]JTnILK�VXUWRQViUZKFUW^qTdUZmJ®&IcT�ILKn`qILYqUW^NI_^
T4HJU�MZgh�\�NfQ^JILMWPeTFILYqU~`qghPeaJK4RQUZMZI��wUZm�PeTnI_^QRQfJTX®�yQfJT�T4HJU9�NgSTFILY�PeTFILgh^�o¡ghVèI_^JMZa_fJmQI}^J`�PemQmQILTFILgh^QPea
I_^QRQfJTrUW^qTdIcTdIcUZK©ILKÁ^JgSTWsl��olKdgh�NU2RQPqVXT~geo�T�HJU2TFUZ]JT9ILKÁfQ^JK�fJMZMZUZKFKXo�fJa�Pq^JmÀT4HJU�ViUWPemQUWV�çQfJUWVXILUZKrIcT
� o¬ghVnI_^JKFT�Pq^JMZUqkQyqv\K�PWvJI_^J`	ãc�zmQgJ^Eä�T9fQ^JmQUWVXKFT4Pq^Jm	T4HQPeT�a_PeKFT�RxgqI_^qT ä��ZkJ[�HQPeT�IcK9VXUZçQfJI_VXUZm�ILK9P�^JUZ[
PeTFTdUW�\RJTlTFg\PeMZHJILUZYqUrT4HJU©I_^qTFUW^JmQUZm�U��zUZMZT�geo£T�HQPeT�RxghVXTFILgh^	geoCTFUZ]hT s�á~ge[�UZYqUWVZkqI�o£ILTFK~I}^STFUW^JmQUZm
U��zUZMZTnILKl^JgqTnUZ]åRJaLILMZILTFaLvjViUWRQVXUZKFUW^STFUZmzkqT4HJILKn[9ILaLap^JgST�yxU�RQgqKdKFI_yJacUq¦�{h^Jge[9I_^J`rT4HJU9VXUZa_PeTFILgh^�[�HJILMOH
aLI_^Q{qKrT4HJUrTdUZ]hT9KdUZ`h�NUW^ST9TFg\T4HJU2ViUZKFT9geonT4HJUrmQILKFMZghfQVXKdU�ILK�^JgST9K4f%$|MZILUW^STWkpyxUZMWPqfJKFUBo¢VXUZçQfJUW^STFaLv
[�HQPeTnILK�MWPeaLaLUZm\o¬ghVCILK9Pr^JUZ[�UZ]åRJa_Pq^QPeTdghVXv2KdT4VFPeTFUZ`Sv2I_^qYSgqaLYhI_^J`NgqT4HJUWV�VXUZa_PeTFILgh^JKWs5�wgJVnI_^JKFT4Pq^JMZUqk
I�ozT4HJU�VXUWPemQUWVCmQgJUZK�^JgSTlfQ^JmQUWVXKFT4Pq^Jm	P©MZgh^JMZUWRJT�ySv\fJKFU9geozPq^Ø�,.��,�b�5¸�ùlkhPS0��5.����)�5�����NIL`hHqT
yQU>`qILYqUW^EkwPeaLT4HJgJfJ`hH�T4HJUrI_^STFUW^STFILgh^���Tdg�UZ]QRJa_PeI_^ÀT4HJUrMZgh^JMZUWRJT4��ILK©T4HJUrK4Pq��UrI}^ÀyQgqT�H�MWPeKFUZK s
G9HJfJK�IcT�ILK�MZa_PeI_�NUZm�T4HQPeT�T4HJUWVXU©IcK©^Jg2KFI_�\RJaLU2gJ^JU�¤�TFge¤�gh^JU��@PqRQRJI_^J`|yQUZTX[�UZUW^\T�HJUÁVXUZa_PeTdIcgJ^JK�I_^
PrTdUZ]hTlPq^Jm@T4HJU9I_^qTdUW^qTFILgh^JK�T4HQPeTlfQ^JmQUWVXaLILU2T�HJUW��sn��^Ngh^JU~KFUW^JKFU9T4HJILK�ILKlMZgh^So�fJKFI_^J`w¦nyQgST4H\á~g�YJv
Pq^Jm ��gJghVXUrPq^Jm
ÛnPqVXILK9[�ghVF{N[~IcT�H­������ViUZa}P�TFILgh^JKWkQ[�HJILMZH�PqViUrmQU��p^JUZm°RQViUZMZIcKdUZacvÀI_^�TdUWVF�NK�geo
T4HJUrU��zUZMZTFK�T4HJUZv�PqVXUrI_^STFUW^JmQUZm�TFg\PeMZHJILUZYqUqslG9HJU2RxgqI_^qT©yQUZMZgh�NUZK©MZaLUWPqVXUWV�[©HJUW^	IcT~IcKrVXUWPeaLILKFUZm
T4HQPeT>T4HJU	I}^STFUW^STFILgh^JK|yxUWHJI}^Jm�P�K4RQPS^�geo9TFUZ]hTNMWPq^�yQU	mQUZKFMWVXI_yxUZm�PeTN�\Pq^Sv­mQI��<UWViUW^qTNaLUZYqUZaLKWs
o�gh^JKdIcmQUWV©GèUZ]hT��xs � ¦
�¬�Qs � � G9HJU2[9I_^JmQge[2ä�K~ghRQUW^Es
f©^JmQUWVXaLvhI_^J`�T4HJILK©TFUZ]hT9PqViU2Pq^qv­��ghV�PeaLa_�~geo�T�HJU©o¡gqaLaLge[9I_^J`w¦

h G9HJUrI_^qTFUW^STFILgh^�TFg\K4P v�Ä4G~HJUr[9I_^JmQg�[�ILK9ghRxUW^PÅws
h G9HJUrI_^qTFUW^STFILgh^�TFg\MZgh^SYqUZv	TFgNT4HJU2HJUWPqVXUWV~T4HQPeT�T4HJUr[9I_^JmQge[�IcK~ghRQUW^Es
h G9HJUrI_^qTFUW^STFILgh^�TFg\MZgh^SYqUZv	TFgNT4HJU2HJUWPqVXUWV~T4HQPeT�T4HJU2VXgJgh� ILK©MZgqaLmzs
h G9HJUrI_^qTFUW^STFILgh^�TFg|�\Pq{�U�T4HJUNHJUWPqVXUWV�MZaLgqKdUrT4HJU2[9I_^JmQge[2s
h G9HJUrI_^qTFUW^STFILgh^�T4HQPeT�T4HJU�Vighgh��[9PqVF� fQREs

�bghgJVXU�Pq^Jm�ÛnPSVXILKWähRxgqI_^qT�ILK�T4HQPeTnT4HJU©I_^qTFUW^STFILgh^JK9fJKFUZm	TFgrmQU��p^JUG������VXUZa_PeTdIcgJ^JK�PSVXU9geo¬TFUW^\^JgqT
PqyJKFT�VFPeMZT�UW^JghfJ`hH�TFg\PeaLacge[�U��zUZMZTFILYqU2yQPeMZ{qT4VdPeMO{SI_^J`\I_^�T4HJUrMWP�KFU2geonPNaLghMWPea<o¢PeILa_fQVXUqs
��^@Pra_PeTFUWV�RQPqRQUWV©���bghghViU�PS^Jm�ÛnPqVXILK�� Â��%� �q�F�èT4HJILK�RxgqI_^qT�IcK9VXU��p^JUZmzs�G9HJUZvNMZa}P�I}��T4HQP�TCo¡ghVCT�HJU
¼/��(/��(/.����/��+q�5.��,�ÀVXUZa_PeTFILgh^JKrI_^&�����nkèT4HJUNU��<UZMZTdKrK4RQUZMZI��wUZm,I_^bT4HJUNmQU��p^JILTFILgh^JK\PqVXUNmQUZUW�NUZm
PemQUZçQfQPeTFU�o¬ghVu`qUW^JUWVFPeTFI_^J`NPeaLTFUWVF^QPeTFILYqU~KFT4VFPeTdUZ`qILUZKWs9�¬G9HJU9U��zUZMZTFK�geo£PeaLawT4HJUZKFU©VXUZa_PeTFILgh^JKWkJILTl[9ILaLa
yQUrVXUZMWPeaLaLUZmzkQPqVXU9TdgNã�I_^JMWVXUWPeKFU9Kdgh�NU9I_^JMZaLI_^QPeTFILgh^	I_^\T�HJU�VXUWPemQUWVZä s��S�7ghVCT4HJU«�>��Ñ)ÌD(/0��Àº!Ï��/���:(/�
VXUZa_PeTFILgh^JK kQ[�HJgqKFU©U��zUZMZTFK9PqVXU©KFI_�\RJaLv|T�HQPeT�T4HJUÁViUWPemQUWV�VXUZMZgq`h^JILKFUrT4HJU2ViUZa}P�TFILgh^\I_^�çåfJUZKFTdIcgJ^EkåP
K4RxUZMZI��wMWP�TFILgh^\g�opmQUZUWRQUWV�aLUZYqUZa7I}^STFUW^STFILgh^JKlILK�mQUW�\Pq^JmQUZm	TFgÁP YqgSIcm@T4HJU9yQPeMO{ST4VFP�MO{SI_^J`2RQVXghyJaLUW�NK
ghfJTFaLI_^JUZm­PqyQgeYqUqs
o�aLUWPqVXaLvqk�T4HJU�I_^STFUW^STFILgh^JKjfJKdUZm,I}^ mQU��p^JI_^J`�KFgJ�NU­�����.VXUZa_PeTFILgh^JK�PqVXU	I_^JK4f%$|MZILUW^qT	o¬ghV>KFgh��U
RQfQVFRxgqKFUZKWs á9ge[�UZYqUWVZk~T4HJUbaLUZYqUZa2geo�PSyJKFT4VFPeMZTdIcgJ^�P�T�[�HJILMOH�I_^STFUW^STFILgh^JK��NfJKFT�yQU­K�RQUZMZI��wUZm
�NIL`hHST�yQUrTdg�Kdgh�NUrUZ]JTFUW^qT�`qUW^QViU�¤�mQUWRQUW^JmQUW^STX®&I_^­Pq^	UZ]QRJa}PS^QPeTFghVXv@mQI}P�acgS`hfJUqkw[�U©MWPq^	UZ]QRQUZMZT
¼/��(/��(/.����/��+q�5.��,�@VXUZa_PeTFILgh^JK�TFg\RQVXUZmQgh�NI_^QPeTdUqs�v�fJT9I_^	gqT4HJUWV�`qUW^QVXUZKWkJK4fJMZH	PeK9^QPqVFVFPeTdIcYSUZKWkJIcT
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Gèg�`SIcYSUjPq^�UZ]QPq�\RJaLUq¦	T4HJUô0������>(�VXUZa_PeTdIcgJ^�MWPq^�yxU�fJKFUZm&PeK\RQPqVXT>geoÁPq^�PqVX`JfQ�NUW^qT k�P�K�I_^
GèUZ]hT��xs Â�ª kJghV�I_^�PNKdTFghVXvqkQPeK9I_^ÀGzUZ]JT��Qs ÂSÂ ¦
�¬�Qs Â�ª � vlILaLal�NfJKFT9HQP YqU2yQUZUW^ÀPqyJKFUW^STWkwyQUZMWPSfJKFU�HJU>[�P�K�KdIcMZ{7s
�¬�Qs ÂqÂ � vlILaLan[9PeK9PqyJKFUW^ST�o�VXgh��KFMZHJghgqaèT4HQPeT�mwP vqkwyQUZMWPqfJKdU�HJU2[9PeK�KFILMZ{ws
G9HJU­PqVX`JfQ�NUW^qT�I_^��Qs Â>ª HJI_^J`qUZKÀgh^¨T4HJUÀo¢PeMZT�T�HQPeTjyxUZI_^J`&KFILMZ{&TXvQRJILMWPeaLacv�MWPqfJKdUZK�PqyJKFUW^JMZUqs
v�fJTrUZ]åRQViUZKFKFI_^J`�T4HJUNMWPqfJK4PeanVXUZa_PeTFILgh^°IcK2^JgST�T4HJUN[�ViIcTdUWVZä�KrRQVXI_�\PqVXvÀghyJ¿XUZMZTFILYqUq¯EI�o�T4HJU\VXUWPemQUWV
ILK�fQ^JMZgh^SYhI_^JMZUZmzkrPq^&P�acTdUWVF^QPeTFILYqUÀKFT4VFPeTdUZ`qv �¢RQUWVFHQPqRJK�Tdg�VXUWRQgJVXT|T�HQPeTj^Jg�¤�gh^JU�K4P [ HJI_� PeT
KFMZHJghgSa}�©MZgJfJacm�yQU|PeTdTFUW�\RJTFUZmzs2á~ge[�UZYqUWVZkEI�o�T4HJU@MWPqfJK4PeanVXUZa_PeTFILgh^bILKNRQVXUZKFUW^STFUZm­PeK2RQPqVXTrgeo�P
KFTFgJVXv�yQUZI_^J`�TFgqaLmbTFg	T4HJU\VXUWPemQUWVZkEPeK©I_^­�Qs ÂqÂ kQILTrIcK2HQPSVXm�TFg	ILmQUW^qTdI�o¬v­P\`SghPea£yxUZvqgh^Jm­T4HQP�T9geo
KFI_�\RJaLv�VXUZa_PeTFI_^J`NT4HJUrMWPqfJKdU�geoavlILaLa¬ä�KrPqyJKFUW^JMZUqs�GzgNT4Pq{�U�Pq^JgqT4HJUWV�UZ]QPq�\RJaLU�®&T4HJU>`qghPeaEyQUWHJI_^Jm
P���(�C5��(/.�0�(�VXUZa_PeTFILgh^bI_^�P	KFTFghViv�ILK2aLI_{eUZaLv�Tdg�yQUr¿FfJKFT2Tdg�TFUZaLalT4HJU\VXUWPemQUWVB[�HQPeT2HQPqRQRxUW^JUZm
^JUZ]JTWs

ê£ë��£ëqp 	5¦�� ó�ñ�¥ ��s��eð�úuûÆ¿ slø¬óqð�÷lø�ñÈÇ�ñ¯
£ñwø\�|ô7ÿ\íbúlùEø@¦��eð<�@ÿ4ô��
¨bñwø�ù7ó�ð�ôzú��
t o�fQVXT4HJUWV	UZ]JTFUW^JKFILgh^ geo�T4HJU­^JgqTdIcgJ^�geo2I_^qTdUW^qTFILgh^JKÀILK�K4fJ`q`SUZKFTFUZm�I_^û�bghghViU�Pq^Jm©ÛCgSaca_PeMZ{
� Â��%� �q�Zsbá9UWViUqklILT\ILK|RQVXgJRQgqKFUZm,T�HQPeT2UZYqUWViv�mQILKFMZghfQViKFU�K4HJghfJaLm�yxU�Pq^QPeaLvJKFUZm,gh^�TX[�g�aLUZYqUZaLKWk
�pVXKFTdacv@I}^	TdUWVF�NK�geozILTFK9I_^qTdUW^qTFILgh^QP�au�¢RQVXUZKFUW^ST4PeTFILgh^QPea_��VXUZa_PeTFILgh^JK9Pq^Jm	KFUZMZgh^JmQaLv�I_^	TFUWVF��Klgeo£ILTFK
I_^So¡gJVF�\PeTFILgh^QP�a���K4fQyJ¿XUZMZTX¤¥�\P�TFTFUWVF��VXUZa_PeTFILgh^JK s9G9HJU�PqVi`hfQ�NUW^STFK9`qILYqUW^ÀPqVXU2KdI}��Ica_PqV©Tdg\T4HJgqKFUrI_^
T4HJU\RQVXUZYJILghfJKrKFUZMZTFILgh^EsLt.HJILacU@T4HJU2MWPeKdU�g�o�RQfQVXUZaLv�^QPqVFVdPeTFILYqU2TdUZ]hTFK©KFUZUW�NK©TFg�PqVX`hfJUNPe`hPeI_^JKFT
ILmQUW^qTdI�o¬vJI}^J`bPq^ÀI_^qTFUW^STFILgh^QPealPS^Jm°PS^�I_^So¡gJVF�\PeTFILgh^QP�a�VXUZa_PeTdIcgJ^bI_^�UZYSUWVXv�MWPeKdUqkwT4HJUWViU�MZUWViT4PeI_^JaLv
KFUZUW�NK~KFgh�NU2�NUWViIcT©I_^	o�PeMZTFghViI}^J`NghfJT~T4HJUrTX[�gNMZgh�@RQgh^JUW^STFKWs
t.KFI_�NILa_PqV�mQUZMZgJ�\RQgqKdIcTdIcgJ^�geo£VXUZa_PeTFILgh^JK~IcK9RQVXgJRQgqKFUZm�ySvU�­PeILUWV�Pq^Jm�á9geYJv�� Â��b�QÂ ��Pq^Jm��°P�IcUWV
� Â��%� �q�ZkEPq^Jm�I}�@RJacUW��UW^qTFUZm�I_^�á~geYhv�ÙWÜ©ÛqÚl� Â��%� �q�ZsN��^�T4HJUZKFU\KdT4fJmQILUZKWkCT4HQVXUZU\TXvQRQUZK2g�o�VXUZa_P ¤
TFILgh^,PqViU\ILmQUW^qTFI��wUZmzk9�NI_VFVighVXI_^J`�á©PeaLacILmwP v&Pq^Jm,á�P�K4Pq^Eä�K�� Â��b� ªS�rMZa_PeKFKFI��wMWPeTdIcgJ^,geo�T�HJU|T4HQViUZU
o�fQ^JMZTFILgh^JK9geoza_Pq^J`hfQPe`SUqsÊÉJ-�(��/��+��,.��5��PS^Jmô+�.���(/��¼/(/�À�>�,.:�,�\VXUZa_PeTFILgh^JK�MZghVdVXUZK4RQgJ^Jm�VXghfJ`hHJaLv
TFgU�����nä�K ����Ñ)ÌD(/0)��º!Ï��/�À��(/�bPq^Jm�¼/��(/��(/.����/��+q�5.��,�\ViUZa}P�TFILgh^JK�VXUZK4RxUZMZTFILYqUZaLvqs�ËÖ(�Ó������5��ViU�¤
a_PeTFILgh^JK	KFUWVXYqU�Tdg,ã�KFT4VdfJMZT4fQVXU�TFUZ]JTWä ®&T4HJU�PSVXMOHJUZTXvQRQPea�UZ]åPS�\RJaLUZK�KFUZUW� TFg�yxU�T4HJUÀKFIL`h^QPeaLaLUWVXK
geolá�P�acaLILmwP v­Pq^Jm�á©PeK4Pq^Eä K«+q.:�:(/��.��5�­��(�C5��(/.�0�(��6Ì�ØdàOÜ¬Ú�¾ek7àOÙD��Þqß)"QÚ�¾ek�·�ÞSØ¥Ù�ÞbÚ ÙWØ9Pq^JmÀKFg|gJ^Q�Zs
�­PeILUWVlPq^Jm�á~g�YJv\PeaLaLg�[¨T4HQPeT��NghVXU9T�HQPq^Ngh^JU9TXvQRQU©geo£VXUZa_PeTFILgh^@MWPq^\HJgqaLm�yQUZTX[�UZUW^\TX[�grK4RQPq^JK
I_^­P�TdUZ]hTW¯zHJge[�UZYqUWVZkET�HJUWVXU\ILK�^Jg�^JUZUZm�o¡gJV©UZYqUWVXv�TXvQRQUNgeo�VXUZa_PeTFILgh^°TFg�yQU|RQViUZKFUW^qT2P�TrUZYqUWVXv
RQgSI}^STWs	G9HhfJK>T4HJUZv�P�acaLge[ÓT�HQPeTrmQUZKFMWVXI_RJTFILYqU	TFUZ]JTFK2PqVXU|ViUZa}P�TFILYqUZaLv�RQgJghV©I_^�+�.���(/��¼/(/�����5.��,�
VXUZa_PeTFILgh^JK s
á~g�[�UZYqUWVâk£Kdgh�NU�PeK4RxUZMZTFKNgeo�T4HJILK\MZa_PeKdKFI��wMWPeTFILgh^��\Pq{eU@o¬ghV>MZgh^So¢fJKdIcgJ^Es&�wgJV2gJ^JU�T4HJI_^J`wklT�HJU
MZa_PeKFK©geo���(�Ó������,�	VXUZa_PeTFILgh^JKrKFUZUW��KÁVFP�T4HJUWV�mQI��zUWVXUW^qT©o�VXgh� T4HJU2gqT�HJUWV9TX[�gws��¬T©MZgh^qT�PeI_^JKÁ^JgqT
gh^JaLv­ã�acI_^JUWPqViIcKdI}^J`7ä£VXUZa_PeTFILgh^JKrK�fJMOHÀPeK�T�HJgqKFU��@PqVF{eUZmbyqvÍÌ�ØFàZÜ¬Ú�¾rUZTFMqkEyQfJTÁPeaLKFg�ViUZa}P�TFILgh^JKrK4fJMZH
PeK�ãLVXUZa_^QPq�NUZMZgh�\RQPSVFPeTFILYqUqä_k~ãcVXUZa_^QPq��UZMZgh^JMZUZKFKFILYqUqä9Pq^JmËãcVXUZa_^QPq�NUZTdUW�\RQghVdPea¬ä_kl[©HJIcMZH¨KFUZUW� TFg
RQUWV¥o¡ghVd�Ó�NfJMOHN�NgJVXU9T4HQPq^@PrRQfQVXUZaLv\ghVXmQUWVXI_^J`Bo¢fQ^JMZTFILgh^Es��¬TlILK�RJa}PSfJKFI_yJacU>TFgrMZa_PeI_��T4HQPeTnK4RQPq^JK
aLI_^Q{eUZm�ySv�·NÞqØXÙ4Þ%ÚWÙWØ©PqVXUN^JgqT2VXUZa_PeTFUZm­ySv�Pq^Sv­+q-�(��/�:+��5.��,�	ghVL+q.:�:(/��¼/(/�����5.��,�ÀVXUZa_PeTFILgh^JKWk
yQfJT9�NUWVXUZaLv|ySvNT4HJU�o�PeMZTlT4HQP�TlT4HJUZv\PqRQRxUWPqV�PeKlMZgh^JKdUZMWfJTFILYqU�ILTFUW��K�I_^	PrTFUZ]JTW¯JyQfJT�T�HJUZKFU9gqT4HJUWV
VXUZa_PeTFILgh^JKnKdUZUW��çåfJILTFU�MZaLUWPqVXaLv2Tdg�MZgh^SYqUZvrUZILT4HJUWV�RQVXghRQgSKFILTFILgh^QPeaJghVzI_^STFUW^STFILgh^QPeaQMZgh^STFUW^STWs£G9HJUWViU
T4HJfJK9KFUZUW�NK~TFg|yQU>MZgh^JKFILmQUWVFPqyJaLU\VXUZmwfQ^JmwPq^JMZv�[~IcT�HJI}^�T4HJU2KdvhKFTdUW�Óg�ouVXUZa_PeTdIcgJ^JKÁPeK©PN[�HJgqaLUqs
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t KFUZMZgh^Jm­gJyJ¿¥UZMZTdIcgJ^bTFg�T4HJU\MZa_PeKdKFI��wMWPeTFILgh^�MZgh�NUZKro�VXgh� �bgJghVXU\Pq^Jm�ÛCgSaca_PeMZ{&� Â>�b� �q�Z¦~T4HJUZv
ghyJ¿XUZMZT�TFg�T4HJU­a_PqVX`SU°^JfQ�NyQUWV	geo\RQgqKdKFI_yJacU�MZgh�NyJI_^QPeTFILgh^JKÀgeo�VXUZa_PeTdIcgJ^JK�T4HQPeT�VXUZK4fJaLTFK�o¢Vigh�
T4HJU�PeKdK4fQ�\RJTFILgh^�georT4HQVXUZU�I_^JmQUWRxUW^JmQUW^qT�VXUZa_PeTdIcgJ^,TXvåRxUZKWs,á9ge[�UZYqUWVZkCT4HJILK	ghyJ¿XUZMZTFILgh^�KFUZUW�NK
aLUZKFK\TFUZaLaLI_^J`w¯^�bghgJVXU|Pq^Jm ÛCgqaLa_PeMZ{wä K�fJKFU�geo9TX[�g�I_^JmQUWRQUW^JmQUW^ST�aLUZYqUZaLK\geo�Pq^QPeaLvJKFILK\`qILYqUZK\VXILKFU
TFg�P�KFI_�NILa}PSV2MZgJ��yJI_^QPeTdghVXI_PealRQVXghyJaLUW��s�o�aLUWPqViacvb[�HQP�T2yQgqT4H°T4HJUZghVXILUZK\^JUZUZm­TFgbRQVXgeYhILmQU\ILK�P
K4RxUZMZI��wMWP�TFILgh^	geo£Pq^Sv2MZgh^STFI_^J`qUW^STÖ��ÞqßxàOÜ¬ØXÛqÝ�ßwÜ�à£yxUZT¥[�UZUW^NT�HJU�I_^JmQUWRQUW^JmQUW^ST9MZgh�@RQgh^JUW^STFKlg�o<T�HJU
Pq^QPeaLvJKFILKWsn��^>o�PeMZTWkeyQgST4H>T4HJUZghVXILUZKnmQg2RQVXgeYJIcmQU�KFgJ�NU�I}^JILTFI_Pea7K4RQUZMZI��wMWPeTdIcgJ^JKlgeowK4fJMZH>MZgh^JKFT4VdPeI_^qTFK
��KFUZUØ�bghghViU2Pq^JmÝÛnPqViIcK\� Â��%� �q��RQª �bª k �°P�IcUWVN� Â��%�QÂ �9RQRJ�h�¨Îh�h�q�Z¯QyQfJTr^JUZILT4HJUWV©geolT4HJUW��ILK�vqUZT
MZgh�\RJaLUZTFUqs

ê£ë��£ëq¤ ¨bñ7ø�ù7óqð�ôzú���ð�ú ��ñxönó­¨�ñ7ùEø�ð<�eù7óqð�ôzú
t9TFTdUW^qTFILgh^@HQPeK9PeaLKFg\yQUZUW^@o¬ghMWfJKFUZm	gh^�������ViUZa}P�TFILgh^JK9PeK�`hfJILmQUZK�Tdg2T4HJU©aLI}^J`JfJIcKdTFILM��@PqVF{SI}^J`>geo
TFUZ]JT9KFT4VdfJMZT4fQVXUqs
t©acT�HJghfJ`hHÆ�°PS^Q^�Pq^Jm,G9HJgh�@RJKFgh^�KFT4VXUW^JfJghfJKFaLv�P YqgqILm,Pq^Sv°ViU�o¡UWVXUW^JMZU�Tdg�K4fQV�o�PeMZU	KFvQ^qT4P�MZTFILM
RQHJUW^Jgh�NUW^QPÀI_^bT4HJUZI_VNVXUZa_PeTFILgh^°mQU��p^JIcTdIcgJ^JKWkl�\Pq^SvbMZghVFVXUZK�RQgh^JmQUW^JMZUZKNMWPq^bI_^°o¢P�MZT2yQU@o¡ghfQ^Jmzs
� UZYqUWVFP�a�TdUZMOHQ^JILçQfJUZK\o¬ghV>KFIL`h^QPeaLaLI_^J`®�����.VXUZa_PeTdIcgJ^JK|PqVXU�RQVXUZKFUW^STFUZm&ySv � MZgqTFT\Pq^Jm,mQU � ghf��WP
� Â��%�bª �Zk�[�HJg�ghfJTFaLI_^JU�P,^hfQ�NyxUWV	geo�HJUWfQVXILKFTFILMZK�o¬ghV@`hfJILmQI_^J`&T4HJUbTFUZ]JT4fQPearVXUWPeaLILK4PeTFILgh^�RQVXg�¤
MZUZKFKWk�I_^So¬ghVF�NUZm�yqv,P�MZgh�NyJI}^QP�TFILgh^,georKFTXvJacILKFTdIcMZK�PS^Jm&RJKFvhMZHJgqaLI_^J`hfJILKFTFILMZKWs«G9HJUbHJUWfQVXILKFTFILMZKWk
�NgqTdIcYePeTFUZm,I_^JmQILYhILmwfQPeaLaLvhk~I_^JMZa}fJmQUbfJKFI_^J`�UW�NyxUZmQmQUZm�VXUZa_PeTFILYqU	MZa_PqfJKFUZK	TFg�KdIc`J^QPea«(/�I�,Ñ��,����º
��+q�5.nkQPq^JmbfJKFI_^J`jRQPqVdPeT4PeMZTFILM2Pq^Jm�HSvQRQgqT4P�MZTFILM2MZgJghVXmQI_^QPeTFghViK9TFgNKFIL`h^QPea,ÏL���D��+�.���0��b(��,�­PS^Jm
.���0��b(/����º!���/��(/�b�b+É��(�VXUZa_PeTFILgh^JK�VXUZK4RQUZMZTdIcYSUZacvqs«G9HJUbfJTFILaLIcTXv¨geo2K4fJMZH&HJUWfQVXILKFTFILMZKbHQPeK\`qILYqUW^
�\Pq^Sv�VXUZKFUWPqVXMZHJUWVXK9MWPSfJKFU2TFg@çåfJUZKFTdIcgJ^��­Pq^Q^�PS^Jm�G9HJgh�\RJKFgJ^Eä�K�RQgSacILMZvbgeonmQge[�^QRJa_PWvJI_^J`|T�HJU
aLI_^Q{�yxUZTX[�UZUW^¨VXUZa_PeTFILgh^JK�Pq^Jm¨K4fQV�o�PeMZU�aLI_^J`hfJILKFTFILM�KFT4VFfJMZT�fQVXUZKWsþ�¢T|K�HJghfJaLm�MZUWViT4PeI_^JaLv�^JgqT�yQU
PeKFK�fQ�NUZm­T4HQPeT2PS^qvÀgh^JU�¤�TFge¤�gh^JU	�\PqRQRJI_^J`�yxUZT¥[�UZUW^­ViUZa}P�TFILgh^JK�Pq^Jm�acI_^J`hfJILKFTdIcM	o¬ghVF��Kr[9ILaca�yQU
o¬ghfQ^Jmz¯qPeK � MZgqTFT£Pq^Jm�ÛnPqVXILK�� Â>�b� §q�ERQgSI}^STnghfJTWk ILT£ILKCgeo¬TFUW^©I_�\RQgqKdKFI_yJacU~TFgÁRQViUZmQIcMZTCT4HJU�KFT4VFfJMZT4fQViU
geo9P�TFUZ]JT2gh^ÀT4HJU	yQPeKFILKNgeo�ILTFK>K4fQV�o�PeMZU\MZHQPqVFPeMZTFUWViIcKdTFILMZK�PeaLgh^JUqs�á~g�[�UZYqUWVâkET4HJU\mQUZYqUZaLghRQ�NUW^ST
Pq^Jm.VXU��p^JUW�NUW^ST�g�o�KFghRQHJILKFTdIcMWP�TFUZmþHJUWfQVXILKFTFILMZK�o¡ghV��@PqVF{SI}^J`&ViUZa}P�TFILgh^JK�MZgh^STFI_^hfJUZKÀTFg&RQVXgeYqU
fJKFU�o�fJa�®&KFUZUNI}^ÀRQPqVXTFILMWfJa_PqV~T4HJUrKFvJKFTFUW��RQVighRQgqKdUZm�ySv��bgqKFUWV�Pq^Jm �bghghViU�� Â>�b� §q�Zs
� ^,Pq^JgqT�HJUWVro�VXgh^STWkl��ÏgqK4^JUWVNPq^Jm � TFUZmQU�� Â>�b� �Qk Â��b� �q�2Pq^Jmº�r^JgSTFT�� Â��b�QÂ �2HQP YqU	K4fJ`q`qUZKFTdUZm
[9P vhK\g�oB�\PS{qI_^J`�T4HJU�VXUWPeaLILK4PeTFILgh^¨geo2P­VXUZa_PeTdIcgJ^&KdUW^JKFILTFILYqU�TFg�IcTdKjHJILUWVFPqViMOHJILMWPearRQgqKdIcTdIcgJ^&I_^
P�VFHJUZTFghVXILMWPearKdT4VFfJMZT4fQVXUÀT4VXUZUqs�érI��zUWVXUW^qT	KFT4VdPeTFUZ`qILUZK�PqVXU­PqRQRQVXghRQViI}P�TFU�o¬ghV@mQI��zUWVXUW^ST�aLUZYqUZaLKW¯
geo�RQPqVXTdIcMWfJa_PqV�I}^STFUWVXUZKdT�PSVXUjHJIL`hHS¤�aLUZYqUZa©�\PqVF{SI_^J`�TdUZMOHQ^JILçQfJUZK\[�HJILMOH�I_^SYqgqaLYqU	[�HJgqaLU�MZa_PqfJKFUZKWk
K4fJMZH�P�K|Ü��hÙ Ø¥Ù�ÛSØ¥Ù�Ü@¶nÞbØXÙ�ÛeàOÞSßQà^ÂOÞSØ|Ü��hÝ àrghVNÜ��hÝ àU�hÛD % åÙWß7Ù#"bÛeà�ÂOÞqÚ�ÚLÞb¶CàZs|t~T2T4HJU\gST4HJUWVrUW^Jm
geo9T4HJU	K4RQUZMZT�VFfQ��knVXUZKFUWPqViMOHJUWVXK��¬^JgqT4PSyJacvsÐlPq^JmQUWV�¬EI_^JmQUW^ËÙWÜ©ÛqÚl� Â��b� �q�F�rHQP YqU\I_^SYqUZKFTFIL`hPeTdUZm
[9P vhKNgeo2KFIL`h^QP�acaLI_^J` �����þViUZa}P�TFILgh^JK|[~IcT�HJI}^ KFI_^J`qaLUbMZa}PSfJKFUZKWs�t©Y�PeILa_PqyJaLU­TFUZMZHQ^JILçåfJUZK�I_^JMZa_fJmQU
^Jgh�NI_^QPeaLILK4PeTdIcgJ^�Pq^Jm\T4HJU�fJKdU9geo<P�mQYqUWVFyJI_PeapRQHQVdPeKFUZKW¯�o¡ghVuI_^JKFT4Pq^JMZU9T�HJU«¼/����¼/�,�>(|ViUZa}P�TFILgh^\MWPS^
yQUN�\PqVF{�UZm�PeK�o¡gqaLaLge[9KW¦
�¬�Qs Â �q� �wgqaLaLge[þT4HJUrKdTFUWRJK9I_^�T4HJUrILaLa_fJKFT4VFP�TFILgh^byQUZaLge[ ÂZÞqØG"SÙZàDÄ�Ý�ßQàZÜ¬ÛqÚ ÚLÛqÜ¬Ý�Þqß7s
t��p^QPealILKFK�fJU\geo9I_�\RQghViT4Pq^JMZU\ILK2T�HJU\mQUZMZILKFILgh^,PqyQgJfJT2[�HJUW^bTdg��\PqVF{ÀP�VXUZa_PeTFILgh^�Pq^Jm­[�HJUW^
^JgqT©TFgws9�¡o�VXUZa_PeTFILgh^JKrPqVXUNPeaL[9PWvJK©KFIL`h^QPeaLaLUZm�fJKFI_^J`�T4HJU���gqKFT9K4RxUZMZI��wM|P Y�PeILa_PqyJaLU\MZgh^ ¿FfQ^JMZTFILgh^Ek
T4HJUbTFUZ]JTFK�[�HJILMZH.VXUZK4fJaLT�PqVXUbgeo¬TFUW^¨KFTXvJacILKFTdIcMWP�acaLvþP [�{S[9PqVXmzk9�\PS{qI_^J`&UZ]QRJaLILMZIcTbI_^So¬ghVF�\PeTdIcgJ^
[�HJILMZH,ILK\UWPeKFILaLv,I_^So¡UWVdVFPqyJaLU�ySv�T�HJU�VXUWPemQUWVZs � yQUWVXa_Pq^JmQUWV�Pq^Jm ¬èPeKFMWPqVXILmQUZK­� Â��b�xÂ ¯nKFUZU�PeaLKFg
¬zPeKdMWPqVXILmQUZK�Pq^Jm � yQUWVXa_Pq^JmQUWVZk Â��b� �q�~I_^qT�VXghmwfJMZU	T4HJU|^JgSTFILgh^Àgeo«ÊË�)zI���:È�zÅ
�����
\TFg�VXUWRQViUZKFUW^qT
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TFUZ]JTnI_^\[�HJILMZHNT4HJU9gJ^Jacv\VXUZa_PeTdIcgJ^JK�Tdg2yQU��\PSVF{eUZm\PqVXU9T�HJgqKFU9^JgqTlI_^So¬UWVFVFPqyJaLU~o¢Vigh��MZgh^STFUZ]hTlPS^Jm
[�ghVXaLm�{h^Jge[9aLUZmQ`qUqslG~HJUZv|RQVXghRxgqKFUrPq^|P�ac`SghVXILT4HQ�!o¡gJVn`qUW^JUWVFP�TFI_^J`�K�fJMOH	TFUZ]JTFK�fJKFI_^J`|PrKFvJKFTFUW�
geonmQU�o¡UWP�KFI_yJacU\VFfJaLUZK©TFg\VXUWRQVXUZKFUW^ST©T4HJUrmQI��<UWViUW^qT9TXvQRQUZK9g�ou{J^Jge[9aLUZmQ`qU2T4HQP�T�PSVXU2^JUZUZmQUZmzs
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t«�p^QP�a�fJKFUNgeolMZgJHJUWVXUW^JMZU|VXUZa_PeTFILgh^JKrI_^À`qUW^JUWVFP�TFILgh^ÀKFvhKdTFUW�NK©IcK2P�KÁP@a_Pq^J`hfQPe`qU�¤�I_^JmQUWRxUW^JmQUW^JT
I_^qTdUWVF�NUZmQI_PeTFU­VXUWRQVXUZKdUW^qT4P�TFILgh^�geo2TFUZ]JT\KFT4VdfJMZT4fQVXUqs � fJMZH&P�VXUWRQVXUZKFUW^ST4PeTFILgh^�ILK�RQPqViTFILMWfJa}PSVXaLv
fJKFU�o�fJa�I}^��NfJaLTFILacI_^J`hfQP�a9`qUW^JUWVFPeTdIcgJ^­KFvJKFTFUW��KX®�VXUZa_PeTFILgh^JK\�NgJmQUZalT4HJU	I_^qTdUW^qTFILgh^JK\fQ^JmQUWVXaLvJI_^J`
P@TFUZ]hT kpPq^JmÀILTrKFUZUW�NKrRJa}PSfJKFI_yJacU	T4HQPeT©T4HJUZKFUNPqVXUNI_^qYePqVXI_Pq^ST�mwfQViI}^J`ÀT4VFPq^JKda}P�TFILgh^Es9tÓ�NgJmwfJa_PqV
PqRQRQVXgJPeMOH	Tdg��NfJaLTFILaLI_^J`hfQPean`qUW^JUWVFP�TFILgh^	ILK9T4HJUW^�P �zghVXmQUZmzkx[�HJUWVXUWySv|ILT9ILK9gh^JaLv�I_^�T�HJUrTFUZ]hT�fQPea
VXUWPeaLILK4PeTdIcgJ^2g�opVFHJUZTFghVXILMWPeaSKFT4VFfJMZT4fQViUlT4VXUZUZKCT4HQPeTèmQI��zUWVXUW^STnKFT4VdPeTFUZ`qILUZK£PqViU�VXUZçQfJI_VXUZm>o¡ghVèmQI��zUWVXUW^qT
a_Pq^J`hfQPe`SUZKWs
� UZYqUWVFP�a£�NfJacTdIcaLI_^J`hfQPeanKdvhKFTdUW�NK9MWfQVFVXUW^STFaLv��\Pq{�U2fJKFUrgeolVXUZa_PeTFILgh^JK©I}^�T4HJILK�[9P vE¯åPS�Ngh^J`\T4HJUW�
�ÑÏgqK�^JUWV�PS^Jm � TFUZmQU\� Â��%� �q�Zkbv�PeTFUW�@Pq^\UZT�Pea�� Â��b� �q�âs£á~g�[�UZYqUWVâkqT4HJUWVXU©PqVXUrPeaLKFgNKFT4fJmQILUZK�[�HJILMOH
MWPeaLawI_^STFgNçåfJUZKdTFILgh^\T�HJU9I_^qYePqVXI_Pq^JMZUrgeo£VXUZa_PeTFILgh^JK�PeMWVXgqKdKlT4VFPS^JKFa_PeTFILgh^JKX®&KFUZU~o¬ghVCUZ]åPS�\RJaLUrérUZacI_^
ÙWÜ>ÛqÚ�� Â>�b� �h�Zs,G9HJUÀmQUWyQPeTFUbHJUWVXU�KFUZUW��K|TFg�HJI}^J`SU�gJ^,T4HJU�aLUZYqUZargeo2PqyJKFT�VFPeMZTFILgh^,PeT@[�HJILMOH
VXUZa_PeTFILgh^JKrPqVXUrI_^STFUW^JmQUZm�Tdg|VXUWRQVXUZKFUW^ST9T4HJUrI_^So¬ghVF�\P�TFILgh^�MZgh^SYqUZvqUZm�ySv�PNTFUZ]JTWs
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t­UnT4fQVd^r^Jg�[�TFg9T4HJUnMZUW^ST4VFPeaqRxgqI_^qTCTFg�yxUl�\PemQUlI_^BT4HJILKzMOHQPSRJTFUWV�®&T4HQPeTèT4HJUnmQILYqUWVXKFILTXv2Pq�Ngh^J`SKFT
T4HJU|�@Pq^qv­PeaLTFUWVd^QPeTFILYqU\KFUZTdK2geo�VXUZa_PeTFILgh^JK k�P�Kr[�UZaLa�PeK�yxUZI}^J`bMZgh^So�fJKFI_^J`bI_^­ILTFKNge[�^bVXIL`hHSTWkzILK
KFvQ�\RJTFgh�@PeTFILM|g�o~PÀmQUZUWRxUWVNMZgh^So�fJKFILgh^,PqyQgJfJT�[©HQPeTNIcTNILK|PqyxghfJT\PÀTFUZ]hT>T4HQPeT\VXUZa_PeTFILgh^JK\PqViU
PeMZT4fQP�acaLv��NgJmQUZaLaLI}^J`7s
�~[9ILacalyxUZ`qI_^­I_^ � UZMZTdIcgJ^­�Qs�ªQs Â yqvbaLgJgh{qI_^J`bPeT�T�HJU�mQILYqUWViKFILT¥vbgeo9VXUZa_PeTFILgh^JK>I}^°MZgh�\RQfJT4PeTdIcgJ^QPea
PqRQRJaLILMWPeTFILgh^JKWs9��^ � UZMZTFILgh^b�Qs�ªQs��2��[9ILaLaCT4fQVF^�Tdg\T4HJU2�NghViUrKFUWVXILghfJK©mQI��zUWVXUW^JMZUZKrT�HQPeT�UZ]hILKFTryQU�¤
TX[�UZUW^\VXUZa_PeTFILgh^QPea7T4HJUZghVXILUZKWkJPq^Jm|�\PS{eU9KFgh��U9K4fJ`q`qUZKdTFILgh^JK�PqyxghfJTl[©HQPeTl�NIL`hHST�yQUrVXUZK4Rxgh^JKFI_yJaLU
o¬ghV�T4HJUW��s
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K4fQyxmQIcYJILmQUZmJ®,o¡gJV�I_^JKFT4Pq^JMZUqkJ�ÑÏgqK4^JUWV�Pq^Jm � TFUZmQUqä�K�����(/¼�º»�>(�C,��(/.�0�(NILK�P©K4RxUZMZI}P�acILK4P�TFILgh^	geopT�HJU
�����&VXUZa_PeTdIcgJ^&��(�C5��(/.�0�(Es|G~HJUZv°HQP YqU\PeaLKFgbyQUZUW^�Pq�\PeaL`hPS�\PeTFUZmbTFg	o¬ghVF� ^JUZ[ VXUZa_PeTFILgh^JKX®
o¬ghV�I_^JKFT4PS^JMZUqk � MZgqTdT�Pq^Jm�mQU � gJf��WP&MZgJ��yJI_^JU,T4HJU�VXUZa_PeTFILgh^JK
*��,�b+É��+q�5.��,�Õº»0������>(EkG.��5.�º
*��,�%+Ë��+��,.��5�Iº!0)�����>(Ek^*��,�b+É��+q�5.��,�Õº»��(/�>���D�nk«.��5.�º?*��,�b+É��+q�5.��,�Õº»��(/�>���D�/PS^Jm (�*5+q-�(/.�0À(Ek
o¬ghV>T4HJUjRQfQVdRQgqKFUZK@geo�TFUZ]JT4fQPea9VXUWPeaLILK4PeTdIcgJ^Es ��^�gqT4HJUWV>MWPeKFUZK klVXUZa_PeTFILgh^JK\KdUZUW� TFg�yxU�mQU��p^JUZm
ghVXT�HJgq`qgh^QPeaLaLv�TFg\T�HJgqKFUrI_^
�À���n¦no¬ghV�I_^JKFT4PS^JMZUqkzá9geYJv|UZTrPea¬ä�K�� Â>�b� �q���,.��5�b�,¸�ù�MZg�YSUWVXK9KFgh��U
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^JUZMZTFILgh^¨[9ILT4H �À���þVXUZa_PeTFILgh^JK�P�T|PeaLa�®,o¡ghV	UZ]QPq�\RJaLUqk©�ÑÏgqK4^JUWV�Pq^Jm � TFUZmQU�mQU��p^JU�P­VXUZa_PeTFILgh^
MWPeaLaLUZmÝ��.:�:+��QkJ[�HJILMZH	IcK�MWfJKFTdgh�NILKFUZm	o¬ghV�I}^JKdT4VFfJMZTFILgh^QPeaETFUZ]JTFK�[�HJUWVXU2PB`qILYqUW^�PeMZTFILgh^��NfJKFT�yQU
RQUWV¥o¡ghVd�NUZm­fQ^qTFILa�P	MZUWVXT4PeI_^ÀMZgh^JmQILTFILgh^�IcK2��UZTWs���^bK4HJghViTWkwT�HJUWVXU|PqVXUNMWfQVFViUW^qTFaLvbHhfQ^JmwVXUZmQK>geo
VXUZa_PeTFILgh^JK©I_^�fJKFU�®&MZaLUWPqViacvqkzP�KFIL`h^JI��wMWPq^qT©mQUWRQPqVXT�fQVXU©o¢Vigh�w�����nä�K�ghVXIL`qI_^QPeaCKFUZT9g�o��q�Qs
G9HJILK|RQVXgSacI�o¬UWVFPeTFILgh^�ILK|RQPSVXTFaLv­TFgbyQU�UZ]QRQUZMZTFUZmz¦	ILTFKNghVXIL`qI_^�MWPq^,yxU�T4VFPeMZUZm­Tdg°Pb^JfQ�NyQUWV>geo
o¬UWPeT4fQVXUZK\g�oi�����ns �wghV�gh^JU�T4HJI_^J`wk^�­Pq^Q^&PS^Jm&G9HJgh�\RJKFgJ^,PqVXU�T�HJUW�NKFUZaLYqUZK	çåfJILTFU �wUZ]hI_yJaLU
PqyxghfJTrT4HJU\KFUZTrg�o�VXUZa_PeTFILgh^JK>I_^bT4HJUZI_VrT4HJUZgJVXvp¯èT4HJUZv­PqVXU\�NghViU�MZgJ^JMZUWVF^JUZm­[9ILT4HbUZKdT4PqyJaLILK4HJI_^J`
T4HJU2VFHJUZTdghVXILMWPea£VXUZa_PeTdIcgJ^�I_^�`qUW^JUWVdPea£PeK9P\fJKFU�o�fJaCTFghgSawo¬ghV�TFUZ]JT�Pq^QPeaLvJKFTFKWs

��UZa_PeTFILgh^¨mQU��p^JILTFILgh^JK�HQP YqU�T4HJUÀKFT4PeT�fJK\geo�PqRQRJaLILMWPeTFILgh^JKÀgeoÁT�HJU�T4HJUZghViv&VFPeT4HJUWV
T4HQPq^NUZaLUW�NUW^STFK�geo£T4HJU~T4HJUZghVXvqs � ^JUr�NIL`hHST�[�PS^qTnTFg>MOHQPS^J`qU�gJVlVXUWRJa_PeMZUrT4HJU©mQU��Q¤
^JIcTdIcgJ^JKWsWsZsXK4fJMZH@MOHQPq^J`SUZK�PSVXU�Tdg�yQU©UZ]QRQUZMZTFUZm�Pq^Jm	mQg\^JgqTlMWVigqKFKlT�HJU�mQU��p^JILTFILgh^QPea
yQghfQ^JmwPqViIcUZK©geo������ns
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nrUW^JUWVFPeaLaLv.P,^JUZ[ mQgh�\PeI_^�HQPeK�mQILMZT4PeTdUZmþ�NgJmQI��wMWP�TFILgh^JK�TFg,T�HJU�I_^SYqUW^STFghVXv¨geo
VXUZa_PeTFILgh^JKWkwyQfJT~T4HJILK�YqUWVivjPemwPSRJT4PqyJILaLIcTXv�ILK©gh^JUrgeonIcTdK��NgqKFT9fJKFU�o�fJaèo¡UWPeT�fQVXUZKWs

ÜwÛSß)"qÙ ØLÜ�Ý�ß)"qÙ ß�ÙWÜ�ÛqÚg#J%�'�'�.;,OÙ� ¾%�=+>
t9TrT4HJU@K4Pq�NUNTFI_�NUqkè`qILYhI_^J`�T�HJUZghVXILKFTFK>K4fJMOH�P@o¢VXUZU\HQPq^Jm�TFg�MOHJgJgqKFU	VXUZa_PeTFILgh^JK2MWViUWPeTFUZKrKFgh��U
KFUWVXILghfJKbRQVXghyJaLUW�NKWs �wgJV\gh^JU�T4HJI_^J`wk9ILT��@Pq{eUZK	IcTbHQPqVXm�TFg�MZgh�\RQPqViU�`SUW^JUWVFPeTFILgh^¨KFvJKFTFUW�NK
Pq�NgJ^J`qKFTzUWPeMZH©gqT4HJUWVâs,v�fJT���ghVXUnI_�\RQgJVXT4Pq^STFaLvqkeILT£TFUW^JmQKCTFg�fQ^JmQUWVd�NI_^JU�T�HJUlUW�\RJI_VXILMWPeaQMZgh^STFUW^ST
geo�T�HJUjVXUZa_PeTdIcgJ^­MZgh^JKdT4VFfJMZTNI_^�`qUW^JUWVFPea¬sbG9HJUjHSvQRQgqT4HJUZKdIcK@T4HQPeT\ã�YhI_VXT4fQP�acaLv,Pq^Sv­TFUZ]JT2MWPq^�yQU
Pq^QPeaLvJKFUZm�ySvjVXUWRQViUZKFUW^qTdI}^J`@IcTdK9MZghHJUWVXUW^JMZUNVXUZa_PeTFILgh^JKWäQyQUZMZgJ�NUZKÁ�NfJMZH\aLUZKFK©KFT4Vigh^J`2I�olVXUZa_PeTFILgh^JK
MWPq^ÀyQUNMWVXUWPeTFUZmÀ[�HJUW^JUZYqUWV©T4HJUZv�PSVXU�^JUZUZmQUZmz¦~IcT©ILK2HQPqVXmÀTFg|T�HJI}^Q{�[�HQPeT9UZYJILmQUW^JMZU\MZghfJaLm­yQU
o¬ghfQ^Jm,[�HJILMOH�MZgJfJacm,mQILK4RQVig�YSU|ILTWs&o�gJHJUWVXUW^JMZU�VXUZa_PeTFILgh^JK|P�T2T4HJILK|RxgqI_^qT|HQPSVXmQaLv­KFUZUW� TFgbyQU
K4P vJI}^J`­Pq^Sv��NgJVXU\T4HQPq^�K4RxUZUZMOH,PeMZTNT4HJUZgJVXvp¯uT4HQPeTN[�Uj�NfJKFT>T4Pq{eU\I_^STFUW^STFILgh^JK\I_^qTdg°P�MZMZghfQ^qT
[�HJUW^�VXUWRQVXUZKFUW^STFI_^J`­TFUZ]JTWs�G~HJU�UZ]hT4VdP�MZa_PeI_� I_^N�����7®&T4HQPeT>TFUZ]hTNILKNMZghHJUWVXUW^ST\yqv­YJI_VXT4fJU	geo
T4HJUbVXUZa_PeTFILgh^JK�yQUZTX[�UZUW^,ILTFK\I_^STFUW^qTdIcgJ^JKX®&ILK�YhI_VXT4fQP�acaLv�fQ^So¢PeaLKFI��pPqyJaLU­[~IcT�HJghfJTjP��NUZT4HJgJm,o¬ghV
K4RxUZMZI�o¬vJI}^J`�[©HQPeT9ILK9TFg\MZgJfQ^qT�P�K�P\VXUZa_PeTFILgh^	I_^ÀT4HJU©�pVXKdT�RJa_PeMZUqs
!nYSUW^rI_^JMZghHJUWVXUW^STlTFUZ]JTFKzMWPS^�yxU9Pq^QPeaLvhKdUZm�P�MZMZghVXmQI_^J`�Tdg�T4HJU�VXUZa_PeTFILgh^JKlyxUZT¥[�UZUW^>T4HJU�I}^STFUW^STFILgh^JK
I_^�T4HJUZI_V~K4RQPq^JKWs°�wghV�I_^JKFT4Pq^JMZUqk7T4HJUrTFUZ]JT9I_^��¢�Qs Â �q�uKFUZUW�NK9I_^JMZghHJUWViUW^qT2PeT��pVXKdT9KFIL`hHSTW¦
�¬�Qs Â �q� �qghHQ^�yQVigh{eU2HJILK�aLUZ`ws��laLI_{eUNRJa}fQ��KWs
ÝnUZT�[�UbMZghfJaLmþKFTdIcaLarmQU��p^JU,P�ViUZa}P�TFILgh^�[�HJILMZH.HJgqaLmQK�yxUZT¥[�UZUW^�T�HJU�I_^STFUW^STFILgh^JK�fQ^JmQUWVXaLvJI_^J`
T4HJUÀK4RQPq^JK	I}^ T4HJILK|TdUZ]hTW¦bRQUWVdHQPqRJK|[�UÀMZghfJaLm&MWPeaLa©T4HJU�VXUZa_PeTdIcgJ^ +�.�±b�5�ÀÏ�º?��0À0�+�-�(/.���º?�,.�-�º
ÏL(/.���+q�5.�º!±²����+É��s­G~HJUjVXUZa_PeTdIcgJ^,�NIL`hHqT\yxU���fJaLTFI_^JfJMZaLUWPqVZk�[9ILT4H�gh^JU�^hfJMZaLUWfJK	I}^STFUW^JmQUZm¨TFg
MZgh^SYqUZv�I_^So¬ghVF�\P�TFILgh^bPqyQghfJTrPq^bPeMZMZILmQUW^STWk£Pq^JmbT4HJU>gqT4HJUWV©I_^STFUW^JmQUZm­TFg	MZgh^SYqUZv�I_^So¬ghVF�\PeTdIcgJ^
PqyxghfJTCo¢VdfJIcT s�o�acUWPSVXaLvqkq[�U�mQg2^JgqT£[9Pq^STCTFgrI_^JMZa}fJmQU©T4HJUZKFU�KFgJVXTFKCgeo<VXUZa_PeTdIcgJ^JKnI}^@Pq^qvNRQVXI_^JMZI_RJacUZm
KFUZT9g�o�MZghHJUWViUW^JMZU�VXUZa_PeTFILgh^JK s
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t,mQILYqUWVXKFILTXv2g�opVXUZa_PeTFILgh^JKnUZ]JIcKdTFKl^JgqTCgh^JaLv�Pq�NgJ^J`qKFTCT4HJUlYePqVXILghfJKnI_�\RJaLUW�NUW^ST4PeTFILgh^JK�geoÀ������yQfJT
yQUZTX[�UZUW^­������Pq^Jm�T�HJUrgqT4HJUWV©VXUZa_PeTFILgh^QPeazT�HJUZghVXILUZKWs9G9HJILK©K4HJghfJaLm­yQUNMZaLUWPqV�o�VXgh� � UZMZTFILgh^��Qs �ws
G9HJU|^JfQ�NyQUWVBgeo�VXUZa_PeTdIcgJ^JK�RQgSKFILTFUZm­I_^�P	T�HJUZghVXv�VdPq^J`qUZK©o�VXgh� TX[�g�TFg�geYqUWV�PÀHhfQ^JmwViUZmz¯£T�HJU
RQVXI_�NILTFILYqUZK�fJKFUZmNo¬ghVzT�HJUZI}VumQU��p^JILTFILgh^|PSVXU�T4HJUW�NKFUZaLYqUZKnYqUWViv2mQILYqUWVXKFUq¯SKFgrTFgJgÁPSVXU�T4HJU9RQVXI_^JMZI}RJaLUZK
ySv�[©HJIcMZH�VXUZa_PeTFILgh^JK�PSVXUNghVX`hPq^JILKFUZm�I_^qTdg�T4Pe]Jgh^Jgh�NILUZKWs�2�PeT�fQVFPeaLaLvqk£Kdgh�NUNgeo9T4HJU\mQI��zUWVXUW^JMZUZK
yQUZTX[�UZUW^�T4HJUZghViIcUZK	PqVXU	mwfJU�TFgbT4HJU\o�PeMZTNT4HQPeTNmQI��zUWVXUW^ST�T�HJUZghVXILUZK|HQP YqU	mQI��zUWVXUW^ST|PeI_�NKi®,o¡ghV
I_^JKFT4Pq^JMZUqk�n2VXgSK!��Pq^Jm � ILmw^JUWVZä�K�T4HJUZghVXvrILKn`qUWPSVXUZm\RQVXI_^JMZI}RQP�acaLv	TFge[9PqVXmQK£�NgJmQUZaLaLI}^J`NT4HJU�RQPeTFTFUWVd^
geozPq^QPqRQHJghVFP©I_^\PBTFUZ]JTWkqVFPeT4HJUWVCT�HQPq^>TFg2RQVXgeYhILmQI_^J`�P~o�fJaLawKFUZT�geo<ViUZKFghfQVXMZUZKCo¬ghVnP©TFUZ]JTlRJa_Pq^Q^JUWVZs
tr^Jm�vqUZT9PeaLaCT4HJUZKFUrT4HJUZghViIcUZK©HQPWYSUqkwyQVXghPemQaLv	K4RQUWPS{qI_^J`wkEPNMZgh�\��gh^	ghyJ¿XUZMZTFILYqU�®&TFg|��ghmQUZazT�HJU
MZghHJUWVXUW^JMZU�Pq^Jm2KdT4VFfJMZT4fQVXUng�oåmQILKFMZghfQViKFUqsnG9HJUZvÁPSVXUlPeaLaåPSRQRQPqVXUW^STFaLv�T4VivhI_^J`9TFg~UZ]åRJa_PeI_^>T4HJUnK4Pq��U
RQHJUW^Jgh�NUW^JgJ^E¯wT4HJfJK9ILT9ILK©ghmQmÀT4HQPeT9^Jg\MZgh^JKFUW^JK�fJKÁPqyxghfJT�PNKdUZT9geolVXUZa_PeTFILgh^JK9ILK©UW�NUWVX`qI_^J`ws
� ^JU2VXUWPeKdgh^No¬ghVuT4HJUÁ�@Pq^qv@mQI��zUWVXUW^ST�KFUZTFK�geo�ViUZa}P�TFILgh^JK9ILK9RQUWVFHQPqRJK~T4HQPeT9^Jgh^JU©geo£T4HJUW��KFUZUW�NK
çQfJIcTdUjVXIL`hHSTro¬ghVBUZ]åRQVXUZKdKFI_^J`°P�aca�T4HJU\mwPeT�PQs��°PS^qvbT4HJUZghViIcKdTFK�PeMZ{J^Jg�[~acUZmQ`SU\T4HJILKNT4HJUW�NKFUZaLYqUZKW¦
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