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ACB±DHfZNO\dDFfZU]\[NO\�m�U
\[DHJKIZz!DFfKU-f>z3IKE[G=I=z=BKWYswNcL
VbNcswNbD²e�GPE²W:VcW�DHD[NcL�U
k�WY\dsTG=IKUMVnG�e
BKGYB=�CkPEHWYIZNOU]B�D²DCz3g0UY�³l�fKU�\|DFJKI=z±GYe�DHfKU
f�z3IKEHG3IZz3B�WYswNOL
VONOswNOD²Nc\wW�B´W�DHDHU]sTgZDwG�e
s�W�DHfKU]s�W�D[NcL]W�VOVbz�JKBZIKU]E[\[DqW�BKIZNOBKk9fKGumµWTs�WYL�EHGP\[L]GPg=NcLhU�~YGYVcJ=DHNOGPB5U� >J�W�DHNOGPB:L]GPsTU�\
e�E[GPs�sTNOL]E[GP\HL�GPgZNOLwIZz3B�WYswNOL]\	GYe¶W
\|DqW�D[Nc\|DHNOL�W�VbVOz5V·W�EHkPUd\[z3\[DHU]s¸E[U]kPJ=V·W�DHU]I�o�z¹L�GPB=�
\[U]E[~�W�D[NcGYB
V·W�m�\]�%ACIKU]W�V�sTG3IKU�VO\�WYE[UaºrWYswNOVbDFGPB=N·WYB�\|z3\[DFU�sT\�m�fZU]EHU	gKWYE[D[NcLMVcU�\�U�~PG�VO~YU
IKUMDFU�EHswNcB=Nc\|DHNOL�W�VbVOz-WYL�L]GPE[IZNOBKk	DFGh¨rUMm�DFGPB�»¼\¶U] >J�W�D[NcGPBZ\]��A½e�GPBKU�WY\[\HJKsTU]\nWYBT�¾BK\HW�DF¿
DHf�W�D%DFfKU�U] >JZNbVbNcoKE|NcJZs�NO\¶VOG3L�W�VbVOzTU�\[DFWYoZVbNc\[fKU]I�ÀZGPBKU�L�WYB-IKU]E|NO~YUaW/L]GPsTgKE[U]\H\|Nco=VcU/y�J=�
VOU]EhU] >J�W�D[NcGYBÁe�EHGYsÂW{DCz3gZNOL�W�Vnº¾W�sTNbVbDFGPBZNcWYBÁ\[z3\[DHU]s{�:j3NOBKL]U�DFfKU��¾BK\HW�DF¿-f�WY\hBKGYD
o0U]U�B�~YU]E[NbÃ�U�I-s�W�NOBZVbzwIKJKU�DFG	DHfKU�V·W�Lqp�GYe�kPG=G3I�U�EHkPG3IZNOL�gZEHGPg0U]E|DHNOU]\%GYeÄDFfKU�\|z=\|DFU�s:À
DHfKU]E[U�fKWY\/o�U�U]BÁDHEFWYI=NOD[NcGPBKW�VOVbz¹NOB�DFEHG3IKJKL�U]I!e�GPE	\[NOsTgZVONbÃ�L]W�DHNOGPB±L�U]E|DqW�NOBÁ\|DFG3Lqf�WY\|DHNOL
IZz3B�W�sTNOL]\�À�o�z!m�fZNOLqfÅDHfKU9NOB>DHE[NOBK\[NOL�\[DHEHJKLMDFJKE[U{GYe�DFfKU9IKU]E|NO~�W�D[NcGPB´G�e�DHfKU
s�WYL�EHG��
\[L]GPgZNOL�U] >J�W�D[NcGPB-\HU�U]sT\�DHGho0U�BKGYD¶W�VbDFU�EHU]I9WYBKI�BZNOL]U�U]EHkYG=IZNOL�NbDCzwNO\�\[U]L]JZEHU]I'�%l�fKU]E[U
WYE[UT\HU�~YU]EHW�V¶s�G3IKUMVc\hGYe�\HJKLqfÁ\[DFG3Lqf�WY\|DHNOL-I=z=BKWYswNcL�\dm�fKGP\[U-f�z3IKE[G=IZz3B�W�sTNOL-VbNOsTNbDF\
WYE[U	\[DHJKIZNOU]I���l�fKU/V·W�D[DHNOL]U/k�WY\�sTG3IKU�VO\rWYEHU/WYsTGPBZk�DHfKU]s{�
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NOB�DFE[G=IKJZL]U]I³ÇÈkPEFWYI=NcU�B>D
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ÑaNcBZ¿]o0U]EHk��Ô�6WYBKI�W�J:sTG3IKU�V)�

ACB±�nf�WYgZDHU]E�@Tm�UTNcB�DFE[G=IZJKL]U-W{VcW�D[DHNOL]UTk�WY\/sTG=IZU�V�m�fZNOLqf±f�W�\hDCm�G5L�GPBK\[U]E[~�W��
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m�U-L�GPBK\|NcIKU�EhDHfKUTV·W�D[DHNOL]UTk�WY\/sTG3IKU�V%GPBÁW5ÕY�½IZNOs�U�BK\[NOGPB�W�V�I=Nc\[L]EHUMDFUTDFGPE[JK\dÖ²×ÙØËÚ
¡>@PÛqR=Û�Ü�Ü�Ü[Ý!¦1Þ¹£�Ý Nc\TNOIKU]B�DHNbÃ�U�IÏm�NODHf(x�¥§�Ïy%WYLqf�g�WYE|DHNOL�VOU5L]WYEHE|NcU�\-U�BKU]E[kYz´m�fKGP\[U
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��DwDHfKU�\FWYsTU
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WYL�L]GPE[IZNOBKk-DHG
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fZNOs÷WYB¹NcB�DHU]EHU�\[D[NcBKk�Ã�UMVcI'À�WYBKI�k�W�~YU�fZNOs W-VOGYDaG�e�JZ\HU�e�J=V#\HJZkPkPU]\|DHNOGPB�e�GPErVOU�W�IZNcBZk
WYBZI¹U]BKL�GPJKEHWYkYNOBKk�fZNOs:�al�fKUTWYJZDHfKGPEaW�Vc\[G9mnGYJZVcI�VbNcp�U²DFG-DFf�WYBZp:DHfKU�sTU]sdo�U�EH\aNOB
DHfKUdj=fZNOk�W�����LqfZNbz�WYs�W-\[U]swNOB�WYE�m�fKG�U]BKL�GPJKEFW�kPUhWYBKI:fKU�VOg5f=Ncs{�
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ACBÒDHfZNc\wgKWYg�U�E²m�U�\[DFJZIZz±DHfKU
f�z3IKEHG3IZz3B�WYswNOL{VbNOsTNbDwe�GPE²W+V·W�D[DHNOL]U
kPWY\�sTG=IZU�V�GPB
WÅÕ��CIZNOsTU]BK\|NcGYB�W�VhIZNO\HL]E[U�DHU!DHGPEHJK\ � × ØËÚ ¡>@PÛ§R=Û]Ü�Ü�Ü[Ý!¦1Þ´£)Ý NO\�NcIZU]B�DHNbÃ�U]I�m�NODHf
x�¥§��y%WYLqf±gKWYE[D[NcLMVcU-L�WYE[E[NOU]\²U�BKU]E[kYz�m�fKGP\[U-~�W�VOJKU-NO\dW5g0GP\[NbDHNb~PU�NcB�DFU�kPU]E/VOU]\H\dDFf�WYB
\[GPsTUdgKE[U]\[L]E[NOo0U]I¹L�GPBK\[DFWYB�D���y%WYLqf5g�WYE[D[NcLMVcUhsTGu~PU]\¾GPB:DHfKU/V·W�D[DHNOL]Uh\HJKo=ßÔU]L�DrDFGTDFfKU
U§©ZLMVcJZ\[NOGPBwEHJZVOUr£�W�D�sTGP\[D�GPBKU¶g�WYE|DHNOL�VOU�W�DXGPBKU�\[NbDFU�¥�m�NbDFfwW�EFW�DFU%m�fZNcLqfws�W�z/IKU�g�U�BKI
GPBÅDFfKU:U]BZU]EHk�z�G�e¾DFfZU+g�WYE|DHNOL�VOUY� ��D�DFfKU:\FW�s�U:DHNOsTU+BKU]WYEHU�\[D-BKU�NOkPf>o�GYE[NOBKk±DCm�G
g�W�E[DHNOL�VOU]\hUM©=Lqf�W�BKkPU-DHfKU�NOEhU]BKU�EHkYz!WYL�L]GPE[IZNOBKk5DHG+W{L]U�E[DqW�NcBÁ\[DFG3Lqf�WY\|DHNOL-E[JZVOUY��l�fKU
gKE[G=L�U]\[\�GPB9DFfZU	\Hg�WYL�UaGYeXg�WYE|DHNOL�VOUM�½U]BKU�EHkYz9L]GPBZÃKkPJKEFW�DHNOGPBK\�GPB � ×´NO\�W�L]GPB�D[NcB>JKGPJZ\
D[NcsTUÁS+WYE[pYGu~ gKE[G=L�U]\H\{DFfKW�D�Nc\{E[U�~PU�EH\|NcoZVOUÁm�NbDFf<EHU�\Hg0U]LMD:DHGÅW�L�U]E|DqW�NOB�gZEHG3IKJKL�D
sTU�W�\HJKE[UY�´ACB�DFfZNO\Ts�G3IKUMV�BKGYDTGPB=VOzÒDHfKU�B>JKs²o0U]E�GYe�g�WYE|DHNOL�VOU]\5£�WY\�NOB´DFfKU{JK\[J�W�V
VcW�DHD[NcL�U�k�WY\F¥XoKJ=D%W�VO\HG¾DHfKUnDFG�DqW�V=U]BKU�EHkYzdNc\�L]GPBZ\HU]E|~PU�I��%A½D#IKG3U]\#BZGYD�\FW�DHNO\[eÊzdkPEFWYI=NcU�B>D
L�GPBKIZNbDHNOGPB��Xá±U%L]GYBK\[NOIKU]E�U]sTgZNOE[NOL�W�V3sTU�W�\HJKE[U]\�e�GYE6DHfKU%B>JKs²o0U]E�GYeKg�W�E[DHNOL�VOU]\�WYBKI/e�GPE
DHfKUaU]BZU]EHk�z9JKBZIKU]E�DHfKUaJK\[J�W�V�I=NOð�JK\[NOGPB�\[L�W�VbNcBZkK�%A½DnNO\�gKEHGu~YU]I�DFf�W�D�NcB-DFfKU¾VbNOsTNbD�WY\
Ý¸â ã DFfKU�VONOswNOD�IKU�BK\[NbDHNOU]\ ä Ú<å|£ ä�æ Û ä�ç ¥�è�Ì xZÛ�ãÏ¥[êr£�ë WYBKI9íôNcBKI=NcL]W�DFUaU�BKU]E[kYz
WYBZI¹g�WYE|DHNOL�VOUYÀ'E[U]\[g�U�L�DHNb~PUMVOzZ¥a\FW�DHNO\[eÊz5W9\[z3\|DFU]s÷GYe�BKGYB=�½VbNcBZU�WYErIZNOð�JK\|NcGPB+U] >J�W�D[NcGPBZ\
GYeXDFfZU/e�GYEHs ñ

ñKò ä Úôóµ£)õ¹£ ä ¥[ó ä ¥'Û
m�fKU�EHU/õ¹£ ä ¥¶NO\�WTRPÕ�ö:RPÕws-W�DFE[N�©-m�fKGP\HU	UMVcU�sTU]B�DF\rWYEHUre�JKBKL�D[NcGYBK\�GYe ä WYBKI:ó ä Ú
å £�ó ä æ Û§ó ä ç ¥M�²j3NOBKL]U�m�UwIKG�BKG�D/p3BZG1mîGYe%DFfZUwJKBZNO 3JZU]BKU�\H\hGYe�W�£,m�U�WYp=¥¾\HG�VcJZD[NcGYB
DHG5DFfZU
��WYJZLqf>zÁgKE[GPoZVOU]s e�GPE/DFfZNO\dI=NOð�JK\[NOGPBÒU� >J�W�DHNOGPB�À�e�GPE	DFfKU-s�GYs�U�B�D²m�U9L�W�B
BKG�Dn\[g�U]WYpTGYe�DFfZUrL�GPB�~PU]E[kPU]BZL]U	GYe�DHfKU�gKEHG3L]U�\H\�GYe�DFfKUrU]sTgZNOE[NOL�W�V�sTU�WY\[JKEHU�\]ÀKBZGPE�G�e
m�fKUMDFfKU�E�DHfKU	VONOswNOD�IKU�BK\[NbDHNOU]\ ä W�EHU/IKU�DHU]E[sTNOBZNO\[D[NcLdGPE�BKGYD]�

l�fKU�\|DFJKI=z�GYe�DHfKUnf�z3IKEHG3IZz3B�WYswNOL�VONOswNOD�Nc\�W�BTW�DHDHU]sTgZD#G�eÄs-W�DFfKU�s-W�DHNOL�W�VbVOz²JKB=�
IKU�EH\|DqWYBKI=NcBKk5fKGum W�s�WYL]E[GP\HL�GPgZNOL-UM~PGYVOJZD[NcGPBÁU] >J�W�D[NcGYB±L]GYs�U�\	e�EHGPs swNOL]E[GP\HL�GPgZNOL
IZz3B�W�sTNOL]\%GYe�Wa\|DqW�D[Nc\|DHNOL�W�VbVOz²V·WYE[kPU�\|z=\|DFU�sàEHU�kPJZVcW�DFU�I�o�z²L]GPBK\[U]E|~YW�DHNOGPB�VcW�m�\]�#ACIZU�W�V
sTG3IKU�VO\�WYEHU/ºrWYswNOVbDFGYBZN·W�B:\|z3\[DFU�sT\rm�fKU�EHU/g�WYE|DHNOL�VOU]\�U�~YGYVO~YU/IKU�DHU]EHswNOBZNO\[DHNOL�W�VOVbz5WYLM�
L�GPEHIZNOBKk�DFG�¨�U�m�DFGYB�»È\6U� 3JKW�DHNOGPBK\���A½e=GPBKU¶WY\H\[JKsTU]\�WYB/�¾BK\HW�DF¿#DHf�W�D�DHfKU%U] >JZNbVONOoKE[NOJKs
NO\hVOG3L�W�VbVOz³U�\[DFWYoZVbNc\[fKU]I�À�GPBKU�L�WYBÁIKU]E|NO~YU�W:L�GPsTgKEHU�\H\|NcoZVOU�y�JZVOU]EdU] >J�W�D[NcGPB!e�EHGPsÂW
DCz3gZNOL�W�V#º¾WYswNbVODHGPBZNcWYB�\[z3\|DFU]s{�²j3NOBKL]U²DHfKU��rBK\FW�DH¿wf�WY\aBZGYDao0U]U�B¹~PU]E|NOÃKU]I!s-W�NcBZVbz
IKJZU¾DFG�DHfKUaV·W�Lqp9GYe6kPG3G3I
U]E[kPG=I=NcLagZEHGPg0U]E|DHNOU]\�GYe6DFfZUa\[z3\[DHU]s{À�DFfKU�EHUafKWY\�o�U�U]B
DHEFW��
IZNbDHNOGPB�W�VOVbzdNOB�DFE[G=IKJZL]U]Iwe�GPE�\[NOsTgZVONbÃ�L]W�DHNOGPBTL]U�E[DqW�NcBT\[DHG=LqfKWY\[D[NcL�IZz3B�W�sTNOL]\�À�o�z²m�fZNOLqf
DHfKU-NOB�DFE[NOBK\|NcL-\[DFE[JKL�DHJKEHU9GYe�DFfZU9IKU�E[Nb~YW�DHNOGPB±GYenDFfKU-s-W�L]EHGY\HL]GYgZNcL9U] >J�W�D[NcGPB±\HU]U�sT\
DHG+o0U9BKGYD�W�VbDFU]E[U]I´W�BKIÒBZNOL]U
U�EHkPG3IZNOL�NbDCz³Nc\�\[U]L�JKEHU�I���l�fKU�EHU�WYE[U-\[U�~YU]EFW�V�sTG=IKUMVc\
GYer\HJZLqf(\[DHG=Lqf�W�\[DHNOL:IZz3B�WYswNcL�\-m�fKGY\HU:f>z3IKE[G=I=z=BKWYswNcL:VONOswNODH\9WYE[U{\[DFJZIZNcU�I�� l�fKU
VcW�DHD[NcL�U/k�WY\�sTG=IZU�VO\¾WYE[U/WYsTGPBKkTDFfKU�s{�
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ACB�DFfKU{gKE[GPoZVOU]sÆGYerf�z3IKEHG3IZz3B�WYswNOL:VbNcswNbD�À¶GPBKU{GYe�DFfKU{sTGP\|D�NOsTg�GYE[DqW�B>DTp�U�z
m�GPEHI³NO\TÇÈkPEHWYIZNOU]B�DhL]GPBKI=NOD[NcGPB'»O��l�fKGPJZkPfÁLMV·W�\H\[NOL�W�V�sTG3IKU�VO\/VONOpYUwDFfZU-ºrWYswNOVbDFGYBZN·W�B
\|z=\|DFU�sÉsTU]B�D[NcGPBZU]I�WYo0Gu~PUrGPE�DFfKU�\[z3\[DHU]s�GYe�NOB�DFU]EHWYL�D[NcBZk�ªnE[G1m�B=N·WYB9g�WYE[D[NcLMVcU�\n\HW�D[�
NO\[eÊz
DHfKUwÇËkYEFWYIZNOU]B�DrL]GPBZIZNOD[NcGYB�»OÀKVcW�D[DHNOL]U/k�WY\�sTG=IZU�VO\�IZG-BKG�D�NcB:kPU]BZU]EFW�V��¶º�z3IKE[G=I=z>�
B�W�sTNOL¾VbNcswNbD�e�GPE�WhV·W�D[DHNOL]U	k�W�\n\FW�DHNO\[eÊz>NcBZk{ÇÈkPEHWYIZNOU]B�D�L]GPBZIZNOD[NcGYB�»=NO\�GPoZDFW�NOBKU]I�NOB±Ì�@MÍ��
Î GPE�DHfKU�ÇÈBKGPB3�CkPEHWYIZNOU]B�D�»uL]WY\HU�ÀYf�z3IKEHG3IZz3B�WYswNOL�VbNcswNbDXNO\6~PU]E|NOÃKU]I²e�GPEXW�L�VcWY\[\�GYe=V·W�DHDHNOL]U
k�W�\HU]\¾EHU�~YU]E[\[NOoZVcU�JKBKIZU]E	ªnU�EHBKGYJZVOVbN�sTU�W�\HJKE[U]\aNOBÏÌÐR�Í)À�WYBZI¹e�GPErDHf�W�DaE[U�~YU]EH\|Nco=VcU�JKB=�
IKU�E�Ñ	NOoKoK\�sTU]WY\HJKE[U]\�m�NODHf{sTN�©3NcBZk-L�GPBKIZNbDHNOGPB�NcBÒÌ } Í)�%l�fKU�z
NOB�DFE[G=IKJZL]U]I³ÇÈkPEFWYI=NcU�B>D
E[U]gZVcWYL]U�sTU]B�D�»�GPEhÇÈÓKJKL�DHJ�W�DHNOGPB³IZNO\H\|Ncg�W�DHNOGPB³U] >J�W�D[NcGPB'»�e�GPE[s²JZVcWZ�hj=G��½L�W�VbVOU]IÒÇÈkPEFWYI=Nb�
U�B>D/E[U]gZVcWYL�U]sTU]B�D�»�e�GYEHs²J=V·W9NO\¾NOB>DHEHG3IKJKL�U]IÁWYBKI¹~PU�E[NbÃ�U]I³NOBÏÌéQ�Í�e�GPEdÇÈBKGPB3�CkPEHWYIZNOU]B�D�»
ÑaNcBZ¿]o0U]EHk��Ô�6WYBKI�W�J:sTG3IKU�V)�

l�fKU¹e�EHWYsTU�m�GPEHpÅGYe/GPJKE9gKEHG3GYe	NO\
U]\[\HU]B�D[N·W�VbVbz(DFfKU+\FWYsTU�WY\-DFf�W�D
IKU�~YU�VOGPg�U�I
NOB Ì } ÍrUM©=L]U�gZD
e�GPETDFfKU:Lqf�WYEHWYL�DHU]E|Nc¿]W�DHNOGPB GYe/W!L�VcWY\H\-GYe	LMVcGP\[U]I(e�GPE[sT\]� Î NOEH\[D-mnU
U�\[DHNOs�W�DFUaDHfKU¾VOGumnU�E�o�GYJKBKI�GYe�DHfKUa\Hg0U]LMDFEHW�V�k�WYg9GYe�DFfKU¾kPU]BKU�EFW�DHGPE�GYe6GYJKE�S+W�EHpYGu~
gKE[G=L�U]\[\	JKBZNbe�GPEHswVbz5NOB�IKU]BZ\[NbDHNOU]\	GYe%g�W�E[DHNOL�VOUwB>JKs²o0U]EaWYBKI�GYe%U�BKU]E[kYzP�aáÁU�EHU�IKJKL�U
DHfKU+gKE[GPoZVOU]s GYe	gZEHGu~>NcBKkÒDHfKU+f�z3IKE[G=IZz3B�W�sTNOL+VbNcswNbD9DHGÁDFfKW�D
GYeaU]\[D[Ncs�W�D[NcBZk±DFfKU
JKgZg�U�Ero0GPJKBKI5GYe�DHfKU/\Hg0U]LMDFEHJZs G�e#L]U�E[DFW�NcB+GPg�U�EFW�DHGPEH\�NOB�~PGYVb~>NcBKk9L]JKE[EHU]B�DH\]�D�r\|NcBZk
DHfKU5U�\[D[Ncs�W�DHU+GYe	\[g�U�L�DHEFW�Vrk�WYgÏWYBKI�Ç¼Ó�JKLMDFJ�W�DHNOGPB=�CI=Nc\[\[NOg�W�DHNOGPB(U� >J�W�DHNOGPB�»%m�U+L�W�B
U�\[DHNOs�W�DFU�DHfKU�JKgKg0U]E�o0GPJKBZI�G�e0DHfKU�\Hg0U]LMDFE[JKs{�%lXG	IKU�E[Nb~PU	Ç¼Ó�JKL�DHJ�W�D[NcGPB3�CIZNO\H\|Ncg�W�DHNOGPB
U� 3JKW�DHNOGPB�»Pm�U�f�W�~PU�DFG/Lqf�WYEHWYL�DHU]E|Nc¿�U¾WaLMV·WY\[\�G�e�LMVcGY\HU]ITe�GPE[s�\���áÁU�gZEHGYßÔU�L�D�WaL�VOGP\HU�I
e�GPE[s¸e�EHGYs DFfKU�L�VcWY\H\hGPB�DFG+W:\[g�WYL�U9GYenL�z>VONOBKIKU�E²e�JKBKLMDHNOGPBK\hGYe�L�GPBZÃ�kYJKEFW�D[NcGYBK\²GPB
W!L]JKo0U+L�U]B�DFU�EHU]I W�D-DHfKU5GYE[NOkYNcBÅm�NODHfÏm�NOIZDFf R�ûcbà@P� l�fZNO\9gKE[GYßÔU]LMDHNOGPB(E[U]\HJ=VODH\
NOB WÁLMVcGY\HU]I(e�GYEHs GPBÏDHfKU+L�JKo�U¹WYBKI W!o�GPJZBKI�WYE|z�DHU]EHs{��l�W�p>NOBKkÒDHfKU5VbNcswNbD�WY\
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