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H�I;JLKMJONAKMJ8PRQ�STJ�UVS�W/Q3KMXYN3Z)XT[\J]PYPYQ�Z^P_XRQa`#Jb[\J]NAKMZ;J]cedfKYQ�SgQ�h;K�c
UVPYiLh^PYPMU\Q�Z^PjUVZkiL[VN3PYP_W#JLKYXYN3UVZ
UVZ;lBXRQaXYI;J
imQ3KYKYJ]imXYZ^J]PYP�Q3d�W^KYQ3l3KnN3S�PLo H�I;J]PYJp[\J]PYPRQ�Z^P+NAKYJqXYI;JpdfQ�[V[\Q-r+UVZ;l;s

tvu c;J]Z0XYU\dfwxUVZ^ly[\QxQ3WaUVZ0zCNAKnUVN3Z)XYPqN3Z
c@r{N|wxPpQ3d(W^KMQ3l3KYJ]PYPYUVZ^lyXRQ-r{NAKnc^PpXYI;JTl3Q�N3[ r+I^UV[\JjW^KYJ]PYJLKYzxU}Z;l�XYI^J]PRJ
U}Z)zANAKMUVN3Z0XYP�UVPFN�imJ]Z0XRKMN3[�W
NAKYXFQ3d'W^KYQ3l3KMN3S�S~UVZ;l;o

t�� Z^imJ�PYh
iMIB[\Q0Q3WBUVZ0zCNAKMU}N3Z)XYP�NAKYJ�UVc^J]Z)XYU\�
J]c��^XYI;J�W^KYQxQ3d'Knh^[\J]P��fQ3KqNC�;U\Q�S�NAXYUVi�PRJ]S�N3Z0XYUViLPn�FN3PMPRQxiLU}NAXRJ]c
r�U\XYI>J]N3inIkPRXYNAXRJ]STJ]Z0XTW^KYQ-zxUVc^J�N9Z^NAXYh;KMN3[(J]Z^imQ=c^UVZ;lGQ3d�XYI;Jyr{N|w>r{JOr(Q�h^[}c>XRKYw>XRQBNAKYl�h^JydfQ3K_XYI;J
imQ3KMKYJ]imXYZ;J]PYP+Q3d'W
KYQ3l3KMN3S�PLo

te� imXYh^N3[V[Vw3�=[VQ0Q3W�UVZ0zANAKMUVN3Z0XYP{PMI;Q�h^[Vc~`/Jqh^PYJ]cyc
U\KYJ]imXY[\w�UVZyXYI;J��)�m�n�\�3�TQ3d"W^KYQ3l3KMN3S�P]o H�I;JLw�NAKMJ�imKnU\XYUViLN3[
U}Zkc;JLXRJLKMS�UVZ
UVZ;l8XYI^J]U\K�PRXRKMh^imXYh^KYJbN3Z)wxr{N|wkN3Z^ceS�NA�xU}Z;l9XYI;J]U\KTKYQ�[\JOJm�=W
[VUViLUVXjN3[V[VQ|r+PTh^P_XRQac^JLz3J][\Q3W
W
KYQ3l3KMN3S�P��3����PMI;Q|r�XYI^J]U\K�imQ3KYKYJ]imXYZ;J]PMP+NAX+XYI^JpPYN3STJpXYUVS�J3o

H�I^JLKYJpNAKYJ�N3h=�;UV[VU}NAKYw�KYJ]S�NAKM�xPFXRQ�`#J�S~N3c;J�N3P�r{J][V[�o ��U\KnPRXL�^UVZOXYI;Jpr�I;Q�[\JqW^KYQ=imJ]PYPFr{J�I^N|z3JpW^KYJ]PMh^STJ]c
XYI^NAX�XYI;J�imQ�Z)XRKMQ�[=�^Q|rkPRXYNAXRJ]STJ]Z0XYP UVZ�Q�h;K�[VN3Z;l�h^NAl3JFI^N|z3JFN�r{J][V[xc;JL�
Z;J]cjNC�;U\Q�S�NAXYUVi{PRJ]S�N3Z0XYUViLPLo � d
imQ�h^KMPRJ3�
XYI^UVP{Z;JLJ]cbZ;Q3X�N3[\r�N]w=P�`#J�XRKMh^J�N3Z
c~r+I
NAX{Q�h^K{Jm�=JLKMiLUVPYJ]P(`
KMUVZ;l�Q�h;XFUVP�XYI^J�U}STW#Q3KYXYN3Z^imJ�Q3d�XYI^UVP{`#J]UVZ;l�XRKMh;J3o
� J]imQ�Z^c��xXYI^J�[\QxQ3WbUVZ0zCNAKMU}N3Z)XYP(XYh;KMZyQ�h;X{XRQ_`/J�XYI;JqI;J]NAKYX{Q3d�W
KYQ3l3KMN3S�S�U}Z;l�N3Z^c��=PYQ;�=N3Z^Q3XYI;JLK�W/Q�U}Z)X{XYI^NAXFUVP
PRXRKYJ]PMPRJ]cbUVP{XYI^NAXFQ3d�iMI;QxQ�PYUVZ;lTUVZ0zANAKMUVN3Z0XYP(r{J][V[��=XYI^U}P{iLN3Z8I^N]z3J�N_PYUVl�Z^U\�
iLN3Z0XFUVSTW
N3imX{Q�ZbXYI;J�d�N3imJLXYP+PYh^inIbN3P
JL�~iLU\J]Z
imw3�
PYUVSTW�[VUViLU\X�w~N3Z^c�iL[VNAKnU\X�wyQ3d"W
KYQ3l3KMN3S�PLo

H�I^J]PRJTW#Q�UVZ)XYPqNAKMJ�N3[V[�z3JLKYw9PYUVSTW
[VJ�XRQ8PYXYNAXRJ3o��+Q-r(JLz3JLK]��XYI;J8 3�^¡£¢Tr�N]w9XRQ�NAW^W
KYJ]iLUVNAXRJ�XYI;J]S¤U}P�XRQ�l3Q
XYI;KYQ�h^l�I>NGd¥JLr¦c;JLXYN3UV[\J]c>Jm�xJLKMiLU}PRJ]PLo8H�I
UVPpiLN3Z§l3JLXjNB[VU\XRXY[\JT`#Q3KMU}Z;l�N3Z^c§XRKYwxU}Z;l�XRQ9N3PYPYUVS�U}[VNAXRJ�c;JLXYN3UV[VP�UVZ
NBPYI;Q3KYX�W/JLKnU\Qxc>iLN3Z>l3JLXTimQ�Z;d�h^PYUVZ^l;o��+Q-r(JLz3JLK]�(U\X�r{Q�h^[Vc>`/Jyh^Z;dfQ3KYXYh^Z^NAXRJ�U\d�XYI;JyU}STW#Q3KYXYN3Z)X�W/Q�U}Z)XYPjNAKYJ
S�UVPMPRJ]cbN3P�N�KYJ]PYh^[\XLo � Q;�^r+I^NAX u I
N]z3J�c^Q�Z;Jp`#J][\Q|r¨UVP�PR�3JLXYinI;J]c8Q�h^X�XYI;J�c;JLXYN3U}[VPFdfQ3K+w3Q�h8PYQ�XYI^NAX�w3Q�hBiLN3Z
l3Q~XYI^KYQ�h;l�IbXYI;J]S©PY[\Q-r+[\w3o�H'NA�3J�NT`
KYJ]NA�Or+I;J]Zbw3Q�hGPRXYNAKYX�dfJLJ][VUVZ;l�c
U\ªLªLw�dfKYQ�S©c;JLXYN3UV[VPFN3Z^c8KYJ]iLN3[V[�XYI^Jp`
U\l
W
UVimXYh^KYJ�NAX XYI;J]PRJ+W/Q�U}Z)XYPLo � Z^cTKYJ]STJ]S�`#JLK]s'XYI^UVP�UVP�KMJ]N3[V[\w�XYI^J� A�^¡«¢�XYUVSTJ�U}Z_XYI^UVP imQ�h;KnPRJ�XYI^NAX w3Q�h~r+UV[V[=I^N|z3J
XRQOr(Q3KM�8XYI;KYQ�h^l�IGXYI^Jjc;JLXYN3U}[VP�Q3d�XYI;JjW^KYQxQ3d KMh^[VJ]P+dfQ3KpN3PYPYU\l�Z
STJ]Z)X�N3Z^c9imQ�Z^c^UVXYU\Q�Z^N3['PRXYNAXRJ]STJ]Z0XYPpN3Z^cBXYI;J
imQ�Z^PRJ]¬xh;J]Z^imJ�KMh^[\J3o���J]Z^imJLd¥Q3KMXYI���r{J�r�UV[V[�N3PYPYh
STJpXYI^NAX�r(JjNAKYJ�c;J]N3[}UVZ;l�r+UVXYI�UVZ0XRJ][V[VU\l3J]Z0X�I0h
S�N3Z^P��fKnNAXYI;JLK
XYI^N3ZBc^h^S�`8imQ�STW
h^XRJLKMPn��r�I;Q�iLN3ZBNAl3KYJLJjQ�Z8XYI;J�XRKMh;XYIGQ3K+d�N3[VPYU\X�wbQ3d PYUVSTW�[\Jp�+Q�NAKMJm­1XRKMU\W
[\J]P�N3Z^cGXYI;J�Q�Z^[Vw
XYUVSTJqJm�=W
[VN3Z
NAXYU\Q�ZbUVP�Z;JLJ]c^J]c�UVP�r+I;J]Z�XYI;JqXRKMh;XYIbQ3d'XYI;JpXRKnU\W
[\JqUVPFZ;Q3X+KYJ]N3c^UV[\w�NAW^W
NAKYJ]Z0XLo
®j¯�°B±p²C³�³
´+µO¶'·¥°x¸
��U\KMPRXL�/[\JLX�h
P�KYJ]iLN3[V[�XYI;JjKMh^[\J]PFW#JLKYXYN3U}Z^UVZ;lTXRQ�XYI;J�zANAKMU\Q�h
P+PRXYNAXRJ]STJ]Z0XYP�UVZ�Q�h^K�[VN3Z;l�h
NAl3J3o+H�I;J]PRJ�KMh^[\J]P�NAKYJ
KYJLW^KMQxc^h
imJ]ckUVZk��U\l�h;KYJa¹Ao�º@JGI^N]z3JBPRW#J]Z)X�PRQ�S�J�XYUVSTJbXYN3[\�=UVZ;l@NA`#Q�h;XTXYI;J]PYJ�KMh^[\J]PTU}ZkiL[VN3PYP�N3Z^c�XYI;J]U\K
imQ�Z0XRJ]Z)X{UVPL�)I;Q3W#JLd�h^[V[\w�iL[\J]NAK `xwjXYI
UVP�W#Q�UVZ)XLo�H�I;JFQ�Z^J�KMh^[\J�XYI^NAX(UVP�W#JLKMI^NAW
P�N�[VU\XRXY[\JFc^U\��iLh^[\X�XRQ�h^Z^c^JLKMPRXYN3Z^c
UVP�XYI;JG»O¼)�f¡\��KMh^[\J3o�H�Q�KYJ]U\XRJLKMNAXRJ3�xUVZ_XYI^UVZ;�=UVZ;l�NA`#Q�h;X N_½�¼)�f¡\��PRXYNAXRJ]STJ]Z0X(U}ZTNqW^KYQ3l3KMN3S���XYI;J��3JLw_XRQ�PYh
iLimJ]PYP
UVP(XRQ���Z^c~PRQ�S�J�imQ�Z^c
U\XYU\Q�Z�XYI^NAX{U}P XRKMh;J��m¾3�m¿À¢�XYUVSTJ�NAKYQ�h^Z
c�XYI;J�[\QxQ3W�o�H�I;J+W
KYJ]S�UVPRJ�Q3d�XYI^UVP�KMh^[\Jj�Á��Â��]Â�XYI;J
W#Q3KYXYU\Q�ZOQ3d'XYI;JpKMh
[\J�XYI^NAX�NAW^W#J]NAKMP�NA`#Q|z3J�XYI;J�[VUVZ^J-��U}Z)z3Q�[\z3J]P+PYI;Q|r�UVZ;l_XYI^NAX�XYI^U}PFimQ�Z^c^U\XYU\Q�ZbU}PL�^UVZOd�N3imXL�
N3Z
UVZ0zCNAKnUVN3Z)XLs�N3PYPMh^S�UVZ;ljXYI^NAXFU\XFUVP{XRKMh;J~Ãn��ÄL A¿R�FXYI;J�`#Qxc;wTQ3d"XYI;Jp[\QxQ3WbUVP{Jm�xJ]iLh;XRJ]c§�A����XYI;J�`#Q=c;w�UVP�N3imXYh^N3[V[\w
Jm�=J]iLh;XRJ]c���r+I^U}iMIBI^NAW^W#J]Z^P�Q�Z^[\w�U\d XYI^J�XRJ]PRXpU}P+XRKMh^J3�/XYI^J]ZBUVX�UVP�XRKMh^JO�ÅÄmÆ��m¿�XYI;Jj`/Q=c;wb�
Z
UVPYI;J]P+Jm�xJ]iLh;XYUVQ�Z�o
u d r(JTPYh
iLimJLJ]caUVZBPYI;Q|r�UVZ;lyXYI^UVPL�#XYI;J]ZBr{J_iLN3Z@imQ�Z
iL[Vh^c;JjXYI^NAXpU\d�XYI;JTimQ�Z^c
U\XYU\Q�Z9UVP�XRKMh;J_`#JLd¥Q3KYJjXYI;JO½�¼)�f¡\�
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��U\l�h^KYJT¹AsLK KYQxQ3dNM+h^[\J]P�d¥Q3K�O�Q�Z)XRKYQ�[PO{Q�Z^PRXRKMh
imXYP

PRXYNAXRJ]STJ]Z0XpPRXYNAKYXYP�Jm�=J]iLh;XYUVZ;l;�#XYI;J]Z9U\X�UVP�XRKMh;J_NAd¥XRJLKqU\X��
Z^UVPMI;J]PL�
U\d UVX�c;QxJ]PL��UVZ�d�N3imXL���
Z^U}PYI�o � d imQ�h^KMPRJ3��NAX
XYI^UVPFPYXYNAl3J�w3Q�h8iLN3Z8N3c^c^U\XYU\Q�Z
N3[V[\w~N3PYPMh^STJqXYI^NAX�XYI^JpXRJ]PRX�Q3d'XYI;J�[\QxQ3W8UVP�d�N3[VPRJ3o
µy°8Q^¸|³=RPSDR%TUQWV ³�¶FX�X-¯"°
YZQ�S*[�°]\
^�_g±�²-³=T
²�Q�`
a Q|r [\JLXTh^P_imQ�Z^PYU}c;JLK�XYI^JOPMUVSTW
[\J�W^KYQ3l3KMN3S dfQ3KT�
Z^c^U}Z;l�XYI;JOl�iLceQ3d+X�r(QaZxh^S�`#JLKMP�XYI
NAX_U}P�r+KMU\XRXRJ]ZvQ�h;X
`#J][\Q|r�s

bdc<eWfhghf�ikjleAmnc:opfhgEf�ikq
esr1t?eWfvu
owr1txo=fvu
ylz e{g|o~}�����e y r:txo
���W��� y r:t?e�u
� � y �	�dc�c1eCop�	m y ik��g�f�ix�	��c�c�o�op�	m y ik��gEf�i
m�� y r:t yC�3� u

b y t�����mNc:o=fv�:eWf=i|q
u I^N]z3JjUVZ^iL[Vh
c;J]cON�W^KYJm­�imQ�Z
c^U\XYU\Q�ZbN3Z^cGNTW#Q�PRXÅ­�imQ�Z^c^UVXYU\Q�Z�UVZbXYI
UVPFW^KYQ3l3KnN3S XYI^NAX+imQ3KMKYJ]PRW#Q�Z^c^PFXRQyPYI;Q-r+UVZ;l
XYI^NAX(XYI;J+W^KMQ3l3KMN3S c;QxJ]P r�I^NAX r{J+r�N3Z)X{U\X XRQ�c^Q�U\d�U\X�XRJLKMS�U}Z^NAXRJ]PLs�l�U\z3J]Z�X�r(QjW#Q�PYU\XYU\z3J3�xZ;Q�Z=­1ªLJLKYQ�UVZ)XRJLl3JLKnPL�
U\X��
Z^c^P�XYI;J]U\K�l3KYJ]NAXRJ]PYX�imQ�S�STQ�Z@c;J]Z^Q�S�UVZ^NAXRQ3K]o~� � Z;JTS�N]wBN3PR�8XYI^NAX�XYI;J_zAN3[Vh;JjQ3d y `/JjW^KMU}Z)XRJ]cGQ�h;XqNAX
XYI^UVP+W#Q�UVZ)X�U\d�c;J]PYU\KYJ]c�o£� � N]w=UVZ;l�XYI^NAX�XYI
UVP+UVP+r+I^NAX�UVP�J]Z^imQ=c;J]cBUVZ�XYI^J�W^KYJm­�imQ�Z
c^U\XYU\Q�ZGN3Z^c�W#Q�PRXÅ­�imQ�Z^c
U\XYU\Q�Z
N3imXYh^N3[V[VwBKMJ]¬0h^UVKYJ]PpZ;Q3XYUVZ^l�XYI^NAX�XYI^J~zAN3[Vh;J]PpQ3d e�f N3Z^c opf XYI;J]S�PRJ][\z3J]PjNAKYJyh^Z^iMI
N3Z;l3J]c>UVZaXYI;J~W^KMQ3l3KMN3Sbo
H�I^U}P"UVP'Z;Q3X�c^U\��iLh^[\X�XRQpPRJLJ3�3J]PYW/J]iLU}N3[V[\wpU\d;r{JFN3PYPYh^STJ�XYI^NAX�XYI;J]PYJ�NAKMJ(Q�Z^[Vw�UVZ;W
h^X�zAN3[Vh;J]P'N3Z^c_Z;Q3X�zCNAKMU}NA`
[\J]PLo

�



º�I^NAXFr{J�I
N]z3JpN3imXYh^N3[V[Vw~r�KMUVXRXRJ]Zyc^Q|r+ZbNA`#Q|z3JpU}P{N3ZbN3PMPRJLKYXYU\Q�ZyQ3d�XYI^Jq�xUVZ
c~r{Jq[\Q0Q3�3J]cbNAX�U}Z�iL[VN3PMPLs UVZ
W
NAKYXYU}iLh^[VNAK]�xN�XRKMUVW
[\J�imQ�Z
PYUVPRXYUVZ^l�Q3d�N�W^KYJm­�imQ�Z^c
U\XYU\Q�Z��xN�W
KYQ3l3KMN3S N3Z^cyN�W#Q�PRXÅ­�imQ�Z^c
U\XYU\Q�Z�o���Q|r�c;Qjr(J�PYI;Q-r
XYI^NAX�XYI
UVP�XRKMU\W
[VJ�KYJLW
KYJ]PRJ]Z0XYP�N_XRKMh;JpN3PYPYJLKYXYU\Q�Z � O�[\J]NAKM[Vw~r{JpI^N]z3J�XRQ~c;Q_XYI^UVP�`xwyh
PYUVZ;l_XYI;JqW^KMQ0Q3d'KMh^[\J]P{dfQ3K
XYI;J�zANAKMU\Q�h^P{PRXYNAXRJ]STJ]Z0XYP�XYI^NAX�dfQ3KMS¦XYI;J�W^KYQ3l3KMN3S�o���Q|r{JLz3JLK]�/U\X{U}P(h^PYJLdfh^[�XRQ_XYI^UVZ;�~�^KMPRX(Q3d"NjW^KMUVZ
iLU\W
[\JFdfQ3K
Q3KYl�N3Z^UVª]UVZ;lTQ�h;K+h
PRJqQ3d"XYI^J]PRJpKMh^[VJ]PLo

H�I^J��3JLw8I;JLKMJ3�/N3P�UVZ�JLz3JLKMw�Q3XYI;JLKqUVZ0XRJLKYJ]PRXYUVZ;l�iLN3PRJ3��UVP+XRQyXYI^UVZ^�yQ3dF¡\ ] ��e�¥�
¾C�A¿À���3�
Æf�ns�XYI^J]PRJ�r�UV[V[#dfQ3KMS
XYI;JqUVZ0XRJLKMSTJ]c^U}NAXRJ�W^KMQ3W/JLKMXYU\J]P(U}Z�XYI^J�W
KYQ3l3KMN3S¦XYI^NAX�r(J�KYJ]N3PYQ�ZOXRQ|r�NAKMc^PF`#Q3XYIyd¥KMQ�S XYI^J�`#JLl�UVZ
Z^UVZ;lpQ3d"XYI;J
W^KYQ3l3KnN3S N3Z^cOXYI;JqJ]Z^c�o � Z^c��;N3PFr{JpI^N|z3JpPRXRKYJ]PYPRJ]c8N_d¥JLr XYUVS�J]P�`/JLdfQ3KYJ3�;XYI^U}Z;�xU}Z;l�Q3d"XYI;Jp[\QxQ3W�UVZ)zANAKMUVN3Z0XYP
UVZ0z3Q�[\z3J]PFXYI^U}Z;�xU}Z;lTNA`/Q�h^XFXYI;JpS�N3UVZ9�f�;�n�\�A¼xÆ�UVZOW^KYQ3l3KnN3S�PLo

� Q�r+I^NAX(U}P�XYI;J�S~N3UVZ�UVZ^PMU\l�I)X U}ZTXYI;J�NA`#Q-z3J_��Z^N3UVz3J-� ���n��W
KYQ3l3KMN3S � H+I^UVP UVZ
PYU\l�I0XL�)U\d#Q�Z;J+S�UVl�I)X�U}Z^c;JLJ]c
iLN3[V[�UVXFXYI^NAX�l�U\z3J]Z�UVXYP�PYUVSTW�[VUViLU\X�w3�xUVP�`�N3PRJ]cbQ�Z�XYI^Jpc;JL�
Z^U\XYUVQ�Z��;PRQTXRQ~PRW#J]NA�/�^Q3d"XYI^J����n��dfh
Z^imXYU\Q�Z�s

� UVPFXYI^J����M�pQ3d 
 N3Z^c ��� h
PRX�UVZbiLN3PRJjU\XFUVPFXYI;Jp[VNAKMl3J]PRX�d�N3imXRQ3K�Q3d 
 N3Z^c � o
� PYUVZ;lTXYI^U}PFc;JL�
Z^U\XYUVQ�Z��0r{J�iLN3Z8KYJLr�KMU\XRJ�XYI;J�W/Q�PYXÅ­�imQ�Z^c^U\XYU\Q�ZOQ3d'XYI;JpW
KYQ3l3KMN3S N3P+d¥Q�[V[VQ|r+PLs

c8c<eWf op�8m y i thf=i?jleAm!c�c�opf o=�8m y i t f�i jleWm
z �	� j8���	�E�8� � j�}A�	�C}	�=j�e y � y }	�����nc�c1e�f o=�8m
�=ik�8gEf=ik�	��c8c:o=f|op�	m
�=ik��g�f�i

a Q3XYUVimJTXYI^NAXqXYI^UVP�UVP�KYJ]N3[}[\w8NbPRXYNAXRJ]STJ]Z0X�NA`#Q�h;X�XYI;J_zAN3[Vh;J_Q3d{N��=�3¿ÀÆ�����
=¡\�A¿qW^KYQ3l3KMN3S zANAKMUVNA`�[\J3��Z^N3STJ][\w y
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