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}�^ �PRV P uONQP�TP QMNOP LOflkKNSR NOPRL
P XTRRc�LSR JMLVUXWYV�y�fKLONSYKJ_P

\�ijfUegPRX[Z�LOkKf
\�cpaMa flijX[]YP?imPJRm^MPRi^Rm^MP_N q�f�xlPRV�yMijP zUvlvK|(N zKz a c�klP�U

`%acbedLfhgGihdkj }�^MNlUoa cpa PRi aMijf�xYNS]YP�U?c�]YPRX c�NOLOPJ]"c�Q�c�LlW2UjNlUofhm
xKcpijNOfKJnU NOVWaMLOPRV PRQYX c�XmNOfKQnU�fhmT]YNOkKNOX cpL
XmijNOP�UUZYNOQGRgL`J+]YNOQMk�Xm^MP�omXjPRimQ c�ipW!UmPUc�i
Rj^ XjimN`PeUXq?frm#h�PRQYXjLOP�W�c�QG]�sYPJ] kKP�t�NSRpuwv�}�^MP�VWPRXm^Mfn]2U�PRVWa_L`fhWlPJ]
R flV�yMNOQMPxUpW]V�y�fKLONSR JnUjPeU frm{kKPRQ_PRi cpXjNOQMkym JMQGRgXjNOfKQnU[Z?\�fKNlUXUmfKQGVWfn]YPRLlUUZ c�QG]G� PRLOLONOQ Xji c�QnUzm fKimV�UJv
}�^MP fKijP XjNSRRc�LoimP�UjJMLOXpU c�imP"V cpX^Rm^MPJ]Hcpk]c�NOQnUmX�ijPUcpL|{�LON|m P}]_c�X c cpQG] e JnUmXjN|m.W�Xm^MP~R LdcpN`V Xj^ cpX�XjPRimQ c�ipW
UmPUc�i
Rj^�XjijNOP�Uoc�imP c ^MNOkK^_L�W P
�}R NOPRQYXT]2WYQ cpVWNSR[]YNSR XmN`flQ c�ipW�UjXmijJGR XmJMijPOm fli[UjXjimNOQMk�U�cpQG]�XmP
�MXjJ cpL']McpX cnv
� \1cpa P i Xmf c�aMa�PUcpi NOQGXj^MP����^�L�
�^�
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�>§¨�r�r���l�0�6¢O� � sn©>ª[Z¦« ZnsMc�Q"b_i cpQGR NlU^R f�ZMIYc�QYJ c�ipW"zUvlv�¬MZns®­CZ � \�ijPeUXUJv¯«

°�Q_N`XMTP�]YPoijPJRm^MPRi
Rm^MP�­jqT\±­CZ²\rf®ReYKJ_PRQGR flJMijX
ª fKV cpNOQMPT]YPon�fKLOJGRgPUc�J�Zn\rfnR�YlJMPRQGR flJMijX[Z h
\GzJ³lwMZM|k¬MzUwls�´��HS�~ �µsMq[Zc¶ S�PJ]YP_� � b_i cpQGR PJ«

} TPRL[TPRaM^_fKQMP�· � sKsk«[³MzosKv�¸Ks wKw zKz(¹�} TPRL[TPJR flaMNOP�· � sls�«&³Mz?slv!¸ls{wls�s�³
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��� j S�PRX?c�ijXmNSR LOP�m flJMijQ_N`XoJMQ_PtcpQ c�LlW2UjP�]�TPRX c�NOLOLUTP P ]YP�] N`xlPRiXUmP�U?NOVWa_L cpQYX c�XmNOf�QnUT]YP�U{cpijyMimP�U
]YNOklN`X c�J2� flJ o��C���.�_�Cq Z�NOQGR LOJ cpQYXWQMflX c�V VWPRQYX LOP�U8o c�imyMijPeU"XjPRimQ c�NOimP�U~]YP�ijPJRm^MP i^Rm^MP�q ]YP h�PRQYXmPRLlW
PRX�s PJ]YkKPet�N Rpuwv ´#P�U V TPRXm^Mfn]YP�U�JMXjNOLONlUMTPRPeU�R fKV�yMNOQMP Q]X�JMQMPHJMXjNOLONlU cpXjNOfKQ4UXWYV�y�fKLONSYKJ_P ]YPeU�UMTPRimN`PeU
k�TPRQ�TPRi c�XjimNSR P�UUZ_LOP�U
V fn] �PRLOP�U�]YPo\�fKNlUXUmfKQ�PRX�Ldc�Xmi cpQnUCm flijV c�XjNOflQ ]YPo� PRLOLONOQ:v:´ PeU�iMTP�UmJMLOX c�XpU
Xm^�TPRflijNSYlJMP�U
UmfKQYX RgfKVWa�c�iMTPeU �c�RgP�YlJMN�P�UmX�fKyMXmPRQYJ�UjJ_iT]YP�UT]YflQMQ�TPRP�U�iMTPRPRLOLOP�U�
lN`LlU egJnUjXmN���PRQYX�L`P&m�c�NOX�YlJMPoLOP�U cpijyMimP�UXmPRijQ cpNOijP�U�] P�ijPJRm^MP i^Rm^MPTUmfKQYX�J_QMP�UmXjimJGR XjJ_ijPT]YP[]YfKQ_Q TPRP�Xji �PeU1P_�}RRc�R P�a�fKJMi�L`P�Xji cpNOXjPRV PRQYX']YP�Rm^ c���OQMP�U
]YP�RRc�i c�R X �PRijP�UoPRXT] P!]YfKQ_Q TPRP�U XjP
�MXjJ_PRLOL`PeUJv� Z�ijXmNSR LOP �c a cpi c���`XmijP�]McpQnU?LOP�U��&�^�L�^�
�
�h� �2�J�}�z���0�®� �¦�S�2�0�x�����}�C�2�X�>� �+¡h¢T£n�L���S¤2¢��h��¥¦�l�J�e�^�_�z�
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ª NOkKNOX cpL XjijP P�UUZ�JnUjJ�c�LOLlW}RRcpL`LOPJ] � ���0�
�KZ�c�ijP y flXj^ c�Q"c�ynUmXji c�R X
UjXmijJGRgXjJMimP�c�QG]oc[]McpX c&UjXmijJGRgXjJMimP�Xj^ cpX:RRc�Q?y�PµUmJMa P ijNOVWa�f�UmPJ]
fKQ c UmPRX frm UmXjijNOQMkkUHf�xKPRi8UjflVWP �E� PL] c�LOaM^ cpy PRXLv Z(U
c�QDcpynUjXmi ckR X�UjXmijJGR XmJMijPlZ�Xj^MPeWDc�ijP�y chUmPJ] flQDc8Uja_L`NOXmXjNOQMk
c�ReR fKi
]YNOQMk�Xjf LOPRXjXmPRiXU PRQGR flJMQYXjPRimPJ]"NOQ UjXjimNOQMk�UL·�N m3��N�U�cOUjPRX
fhm[UjXmijNOQMkkUUZ�c�Q+]j�����0�.�?�8��.�q� N�U Xj^MPWcpL`a_^ c�y�PRXUZ�Xj^_PRQ�Xm^MP
XjimNOP crUXUmf®RgN cpXjPJ] Xjfu� NlUT]YP � QMPJ] imPJR JMipUjNOxKP L�W y2WWXm^MPoijJMLOP�·

XmijNOP � ��«b���dXmijNOP � �j |�$�_«f¡8¢.¢8¢�¡mXjijNOP � �£ |� � «]¤�¡
t�^MPRimP��j }¥ VWPUcpQnU�Xj^MP>UjJ_ynUjPRX fhm3��RgfKQnUmN�UmXjNOQMk�frm'UjXmijNOQMkkU
Xj^�c�X�UjX cpijX�t�NOXj^�¥�Z!UmXjimN`a_a PJ] frmWXj^MPRNOi NOQMNOXjNdcpL?LOPRXjXmPRi¦¥ 

ijPLR JMiXUmNOfKQGN�U�^�c�LOXjPJ] chU�UjfYflQ chUj� RgfKQYX cpN`QEUWLOP�UXU Xj^ cpQ u
PRLOPRV PRQYXXUJvC}�^MP�ck]YxKc�QYX cpkKP�fhm�Xj^MP�XjimN`P NlU"Xm^ c�X�N`X flQMLlW
V cpNOQ]X c�NOQnUoXj^_PWVWNOQMNOV c[L1a_ijP �n��UmPRX�fhm�Rm^ c�i c�R XmPRiXU�Xm^ c�X�NlU
QMPJRgP�UXU c�iXW�Xjf�]YNlUjXmNOQMkKJMNlUm^ c�LOL Xm^MPoPRLOPRVWPRQYXpU�fhmr�&v

S�LOPUc�imLlW{Xm^MPoXjijP P?XjimN`P � ��«&UjJMa_a flijXXU Xj^MP>UmPUc�i
Rj^ m fli cpQ2W
UjXmijNOQMkA§�N`QoXm^MP�UmPRXl� y6W±m fKLOLOfht�NOQMk
cpQ{c�R�RgP�UXU�a cpXj^!]YNSR X c�XmPJ]
y2W Xj^MP UjJGReR P�UXUmNOxKP�L`P XjXjP iXU�fhm�§Ov hµWyUjNOVWNOLdc�i VWPUcpQnUUZ�Xm^MP
XjimNOP?NOVWaMLOPRV PRQYXXU�NOQnUmPRijXmN`flQnU cpQG]�]YPRLOPRXmN`flQnUUZ+UmfWXj^�c�X�NOX�NlU c
m JMLOLlW~]2WYQ cpVWNSR��r�.�
�C�.�r�(¨h��¡x]_c�X c XCW]a�P�v�­�Q�ck]n]YNOXjNOfKQ�Z XjimN`PeU
P
�}R NOPRQYXmL�W4UjJ_aMa flijX�UjPRXz{�Xm^MPRflijPRXmN R fKa�PRi cpXjNOfKQnU�L`NlulP JMQMNOfKQ
c�Q+] N`QYXmPRiXUmPJR XjNOflQ�©OzU|fªjZYchUµt�PRLOL chU�a c�imXjNdc�LMV c�X
Rj^�YlJMPRimN`PeU
fli
NOQYXjPRimxKc�L&UjPUcpi^Rm^«© |YZ�z�¬.ªjZ
cpQG]�UmJMNOX cpyMLOP c�]_c�aMX c�XjNOflQnU{V chulP
Xj^_PRV;c�VWP Xj^Mfn] frm!Rj^_fKNSR P m fKi�R flVWaMLOP
��XmP
�MX�aMijfnR P�UpUjNOQMk
X crUXu2U�© vYZWS�^:v?|0ªzv }�^MP�UjP xKc�ijNOflJnUEcpaMaMLONSRRc�XmNOfKQnU{egJnUjXmN m0W
R flQnUjNS]YPRimNOQMkDXm^MP XmijNOP�UmXjijJ+R XjJMimPDchU�fKQMP frm"Xj^MP R PRQYXji c�L
­s®�¯
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kKPRQ_PRi cpL {�aMJMima fkUjP!]_c�X cOUjXmijJGRgXjJMimP�UofhmcRgfKVWa_JMXjPRi&U^RgN`P QGR Pj© vYZ
zKz�Z�zUsYZ�z[wfªXv
Ø ^MPRQ�NOX�R fKV P�U�Xmf NOV aMLOPRVWPRQYX c�XjNOflQ�Z2UjPRxlPRi cpL
flaMXjNOflQnU

c�imP�a�f�UXUmNOyMLOP¦]YPRa�PRQG] N`Q_k�fKQ�Xj^_P¦]YPJRgN�UmNOfKQ�UmXjimJGR XjJ_ijP!Rm^MfkUjPRQ
Xjf kKJMNS]YP�]YP�U
R PRQYX NOQ UjJMy_XjijP P�UJv }�^MimPRPGV cRe fli Rm^MflNSR P�U
aMijPeUjPRQYX�Xm^MPRV UjPRLOxKPeUJv
N }�^MP8o cpiji cLW�{�XjimNOP�q JEUjP�UWcpQÙ¨r���H¨r¡"frm a�fKNOQYXjPRipU�Xjf c�Rp{

R P�UpUµUjJ_yMXjimPRP�U�]YNOimPJR XjLlW 
�Xm^MNlU'UmfKLOJMXmN`flQoN�U�c�]YPLYKJ�c�XjP�fKQ_L�W
t�^MPRQ Xm^MP!RRcpi^]YNOQ cpL`NOXCW fhm�Xj^MP{cpLOaM^ c�y�PRX�NlU[UjV cpLOL � XCWYa2{
NSRRc�LOLlW�m�fKi�y_N`Q�c�iXW�UmXjijNOQMkkU^«(UjNOQGRgP{flXj^MPRipt�NlUjP N`X>R ijP[c�XjPeU
c Ldc�imkKP�QYJMV�y�PRi�fhm�QYJMLOL a�fKNOQYXjP iXUJv

N }�^MPxomLON�UmXC{�XjimN`Peq!UmXjijJ+R XjJMimP�ijPRV PJ]YNOP�U�Xm^MP?^MNOkK^�UmXjfKi c�klP
R fkUjXofhm
c�imi cLWk{�XjijNOP�U y2W LONOQnuYNOQMk�UjNlUmXjPRi>UjJ_yMXjimPRP�U{cpX�Xj^_P
P
�Ma�PRQnUjP fhm�ijP aMLdc�R NOQMk�]YNOijPJRgX�c�iji cLWtckR�R P�UpU�y2WWc�§|�S��Ú��^�
§ � �^��Xji c[xKPRipU c�LCv

N }�^MP ojyEUjXC{�XjimNOP�q JEUjP�U�Û��S��¨h��¡8�J�
¨h�
�
�4�C�^�
�
� � ynUmX^« chU
UjJ_yMXjimPRPtckR�R P�UpU�V PRXj^Mfn] Z2t�NOXm^WXj^_P?kKfYc�L�fhm�R fKV�y_N`Q_N`Q_k
c�] xKc�QYX cpkKP�U�frm#cpiji cLW�{�XjimNOP�U
NOQ XjPRimV�U�frm�XjNOVWP[R fkUjXUZYc�Q+]
LONlUjXC{�XjimNOP�U�NOQWXjP ijV�U�frm'UmXjfKi c�klP!R f�UmXJv
}�^MNlU{a�c�a�PRi�NlU�]YPRxKflXjPJ]�Xmf Xj^MP"c�Q�c�LlW2UjNlU{frm¦UmJGRm^ �2¡L�

Û��e�.���C���.�(UmXjijJ+R XjJMimP�UUZ�P�Uma PJRgN cpLOL�W Xj^MP L`NlUmXC{�XjijNOP?c�Q+]WXm^MP?ynUmXC{
XjimN`PlZ�V cpQ6W aMijfla P ijXjNOP�U�fhm y crUjNSR � c�imi cLWn«�XjimN`PeU1y�PRNOQMk?c�LOimPUc�]2W
uYQMfht�Q�©OzJ³YZ�zKzKZ�zUsYZ�zJ¸0ªXvx©�J_i�VWfKXmNOxKc�XjNOf�Q~RgfKVWPeU?NOQ�m�c�R X
m ijflV c imPJR PRQYXoa cpa PRiofrm�h�PRQYXjLOP�W"cpQG]xsYPJ] kKP�t�NSRpu�© ufª�t�^Mf Z
m fKLOLOfht�NOQMk�PUcpijLlW"NS]YPUcrU?fhm�S�Ldc�VWa�PRXmX�© ¬,ªjZ:]YP xKPRLOfKa�PJ] cpQ PRL|{
PRk]cpQYX�N`V aMLOPRVWP Q]X c�XmN`f�Q frm ynUmXC{�XjimN`PeUUZ�JMQ+]YPRiWXm^MP"Q cpVWP fhm
�z�e���(¨r��¡��J�
¨h�
�
�8�C���.� Z�fKi��0�
��m fKi Uj^MflijXLvA}�^MP y crUjNSR�N ] PUc
fhmu© uYZ3¬.ªoN�U�Xmf ijPRa_ijP�UmPRQYX"Xj^MP�ynUjXz{�XmijNOP chUWc�XmPRijQ�c�iXWHXmijPRP
t�^MPRimP!UmPUc�i
Rj^�fKQ�L`P XjXjP iXU?NlU¦RgfKQG]YJ+R XjPJ]�LONluKPoNOQ c�UmX c�Q+]Mc�i
]
yMNOQ c�ipW>UjPUcpi^Rm^{XmijPRP�f�xlPRi�Xm^MP�c�LOaM^ cpy PRX�UmPRXq� ZLt�^MNOL`P�XjijNOP[]YP
{
U^R P Q]X�NlU�a PRizm fKimVWPJ] y2W>m�fKLOLOfht�N`Q_k�c�Q�P�U
RRc�a�P�a�fKNOQYXjPRi#t�^MPRQ2{
PRxKP i PLYKJ�c�LONOXCW�fhm?LOPRXmXjPRipU frm ]YPRXmPJR XmPJ]wv ­�Q Xm^MNlU�t�cLW]Z�Xj^_P
R fn]YP N�U�PeUja�PJR Ndc�LOLlWxR fKV a c�R X�cpQG] Z�NOQ�UjNOV�JMLdc�XmN`flQnUUZlXj^_P?NOV�{
aMLOPRVWP Q]X c�XmN`flQ RgfKQnUmX c�QYXpU cpaMa P[c�i�Xmf{y�P�a cpijXmN RgJMLdc�ijLlW�UmV cpL`LCv
h�P Q]XmLOP�W�c�QG]�sYPJ] kKP�t�NSRpu imPRa�fKijX Xj^�c�XUZ�NOQ�aMi ckR XjNSRRcpL�UmNOXjJ c {
XjNOfKQEUUZ�Xj^MP N`i�]_c�X c�UmXjimJGR XjJ_ijP�RRc�QHy�P"VWflijPWP_�}R NOPRQYX�Xj^ cpQ
^ chUm^MNOQMk�t�^MNOLOP�fTÜ PRimNOQMk�R fKQEUjNS]YPRi c�yMLlW�t�NS]YP i[m JMQ+R XjNOfKQ�c�LONOXCW6v
© JMi�kKfYc�L�ZKchU�cpQ c�LlW2UjXpUUZlNlU
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Z VWP VWfKipWYL`PeUXUµUmfKJMi
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sYX cpQG]Mcpi^]HXmijNOP�U JMQG]YP i c��"cpiXulf�x�V fn]YPRL�^�c[xKP"y�PRPRQ

c�Q cpLlW6UmPJ]�y2W�I]ckR�YlJMPRX c�QG]�s =Ra c�QEuKfht[UXuYN�©OzJ³fª>t�^Mf�c�]E]YN|{
XjNOfKQ�c�LOLlW{flyMX cpN`Q_PJ] L`NOV N`X&]YNlUjXjimNOyMJMXjNOflQnUJv�}�^MP{c�Q�c�LlW2UjNlU RgfKQ2{
]YJGR XmPJ]�^MPRimPWaMimf�xYN ] P�U?c�Q P
�MXjP QnUjNOfKQ frm
Xj^_PRNOi?LOfKk]cpijNOXj^_VWNSR
R f�UmX�P�UjXmN`V c�XmP�U�Xmf�XXUmXCB UJvV­�X�P xKPRQ�c�aMa_L`NOP�U�Xjf QMfKQ2{j�"cpiXuKf�xYNdc�Q
UjflJMi^R PeUUZ+m fli�NOQnUjX c�QGR P�R fKQYXjNOQYJMPJ]}m i ckR XjNOfKQ imPRaMijPeUjPRQYX cpXjNOfKQEU
fhm�ijPUcpL�QYJMV�y�PRiXU � t�^MP ijP?Xm^MP{c�LOaM^�c�y�PRX�� NlU
Q_fht NOQ � Q_N`XmPJ«RZ
c�QG] VWfKimP?kKP QMPRi cpLOL�W�Umfh{XRRc�LOLOPJ]8o
]2WYQ c�V N R c�LwUjflJMi^RgP�UXq¦©OzL¬fªzv
sYX cpQG]Mcpi^] � cpiji cLW®« XjimNOP�U{^�c[xKP�y�PRPRQ�cpQ c�LlW2UjPL]�N`Q Xm^MP}RgfKQ2{
XjNOQYJMPJ]Om i c�R XmNOfKQ�R fKQYXjP_� X�N`Qj©¯¬.ªXv�b_ijflV ©¯¬MZMzL¬fª c�Q+] VWPRXm^Mfn]2U
fhm�Xj^_N�U a c�a�PRi[Z XmPRijQ�c�iXW UjPUcpi^Rm^ XmijNOP�Uoc�aMaMLONOPJ] Xjf�R fKQYXmN`QYJMPL]
m i ckR XjNOflQ ijPRaMimP�UjP Q]X c�XmN`flQnU�UjXmNOL`L�LOPUc�]�Xmf"LOfKkYc�ijNOXm^MVWNSR�R fkUjXpUUZ
m fKi�NOQnUjX c�QGRgPKZ

D � © Zqª�� �����#��LOflk ����� � �w«�����u� z[u

. 	
�� z
¬ � )* o 	 z� 	 7 z L`flk � � zu! " ¢

}�^MP aMijfYfhm�NlUoy chUmPJ]"flQ Xm^MP�JnUmP�fhm
Xmi c�QEUCm PRi fKa�PRi cpXjfKipU$# hXj^ cpX�xKcrUjXjLlW�klPRQMPRi c�LON>=RP{Xm^MP?V c�XjimN|��m fKimV�U�L`NlulP � unvOzJ³k«�Xm^ c�X
c�imP crUXUmf®RgN cpXjPJ]At�N`Xm^ �"cpiXulf�x}Rm^ c�NOQnULv% & � 
('�gnfhgnd.�*) � bed �3�q� � b
ZTU�]YP X c�NOLOPJ] NOQDXm^MP NOQYXjijfn]YJ+R XjNOfKQ�Z{XmijNOP�U�P
�MN�UmX NOQDXj^_ijPRP
V cRegfKi?xlPRiXUmN`flQnUJ· Xm^MP"c�imi cLWk{�XmijNOP � Xm^MP�UjX cpQG]Mcpi^]�xKPRipUjNOfKQ+«RZ
Xj^MP�LONlUjXC{�XjimNOPKZ�c�Q+]�Xm^MP�ynUjXz{�XmijNOP � Xj^MP�XjP ijQ cpiXW�UmPUc�i
Rj^GXjimNOP
NOVWaMLOPRV PRQYX c�XmNOf�QG«�v }�^MP�UmP�Um^MfKJMLS]�y P�R fKV a c�imPJ]�N`Q XmPRijV U



|

c�imi cLWk{�XjijNOP � UmX cpQG]Mc�i
]n« LONlUjXz{�XmijNOP ynUjXz{�XmijNOP � XXUjX
«
� �h�S�®�z�e�
� 
& � � u& � � s& � �
�C¨L�0�}§l���2�L�0� z&�� ��LOflk � � F�&�� � LOfKk � � �&�� � LOfKk��
� �
¨h�^�_� z& � LOfKk�� � F�& � LOfKk�� � �& � LOflk �

b�NOkKJMimP uE·xZ R flVWa cpi cpXjNOxKP X c�y_L`P frm Xm^MijP P XmijNOP N`V aMLOPRVWP Q]X c�XmN`flQnUoJMQG]YP iWXj^_ijPRP�R f�UmXWV PUchUmJMijP�ULvG}�^MPxR fKimijP�Uma flQG]YNOQMk
R flQnUjX c�QYXXUoc�ijPoklN`xlPRQWNOQ }�^MPRflijPRV unv u�m fKi � � � � xA¡ � $DcpQG] �µY+v � snvOz[u�«cm fKi � F� � � Fx ¡ � F$ v
fhm XjNOV P
c�QG]OUja�c�R PTR flVWaMLOP
�MNOXCWYZRXj^�c�X�NlU�NOQ{XmPRijV U1frm UmXjfli c�klP
JMXmN`LON>=UcpXjNOfKQAc�Q+]Ac�R�RgP�UXU R f�UmXJv }�^MP fKijP V�U unvOz c�Q+]Aunv u
YlJ c�QYXmN m0W�aMimPJR NlUjPRLlW?Xm^MP
ckR�R P�UpU�R f�UmXVm fKi XpUjXCB ULv�}�^MP�ijP_m PRijP QGR P
a cpi c�V PRXjP iXU cpijP�Xj^MP�QYJMV�y�PRi�fhm{NOQYXjP ijQ cpL Q_f®] P�U ��� Z�Xm^MP
a cpXj^ LOPRQMklXj^ Z � Z?c�QG]GXm^MP�UmPUc�i
Rm^ R fkUjX
� � frm}�
�]¨h�G�?¨h�
�
¨h�e�H¨h¡L�C�C���.�_�KZkt�^Mf�UmP{c�Q cpLlW6UmNlU�UmXjPRV U&m ijflV�� Q]J_Xj^�B U�y�f]fku2UUZ

D � © � � ª�� z&�� �D � © Z � ª�� z& � � LOfKk��D � ©�� � ª�� z& � LOflk �K¢
� sEvOzKzJ«

}�^MP�UmP{PeUjXjNOV c�XjPeU�c�ijP xKc�LONS]�m fli�y flXj^"Xm^MP?VWP VWfKipWYL`PeUXU � V}«
c�Q+]HXj^MP���c�iXulf�x � �x« UjflJMi^RgP ©OzJ³YZ zKz�ZozUs0ª Z &�� N�U Xm^MP
UjflJMi^RgP�PRQYXjijfla2W]Z�cpQG]�Xj^MP�c�aMa_ijfL�MNOV c�XmNOfKQ�UmNOkKQ � �%B�NOQ~UmN>=RP
P�UmXjNOV cpXjP�U�R fKQGRgPUc�LlU"fkU^R NOLOLdc�XjNOflQnU�fhmtc VWNOQYJMXjP"cpVWaMLONOXjJG] P
c�imNlUjNOQMkOm ijflV R fKV aMLOP
�Wa�fKLOP�U�fhmµª N`imNSRj^_L`P X[UjPRimN`PeUJv

}�^MP�P
� ckR X cpQG] chUXWYV aMXjflXjNSR�V PRXj^_f®]®U1frm'sYPJR XmNOfKQWu?cpa2{
aMLlW�Xjf�§ � �^�0�C�C���.�_�gZrt�N`Xm^WXm^MP>UjNOVWaMLOPRi�c�Q cpL�W2UmN�U�fhm�LON`QEuKPJ] LONlUjXpU
y�PRNOQMk�UmJMynUjXmNOXjJMXmPJ]�m�fKi�Xm^MP{cpQ c�LlW2UjNlU�frm�ynUjX2B U NOQ~sYPJR XmNOfKQ�zkv
}�^MP � R fKV a c�imNlUjfKQ+«�a c�Xm^?LOPRQMkKXm^ Z�Foc�QG] Xm^MP�UmPUc�i
Rm^ R fkUjX=� F
fhm�LON�UmXC{�XjimN`PeU�c�ijP�m fKJMQ+]�Xjf�U c�XmN�Uzm.W

D � © Z F ª�� � F�& � � LOfKk��K¡ D � ©�� F ª�� � F�& � LOflk �� Fx � ) � � " 7 zJ« � � ¡ � F$ � )+* . * ) � � "
7�zL« � �:� * ¢
� sEvOzUu�«

}�^YJnUUZYc�LOLMXm^MijP P¦UmXjimJGR XjJ_ijP�U�^ c[xlP�LOfKk]cpijNOXj^_VWNSR�c�ReR P�UXUTRgf�UjXpUUZ
ijPLYKJ_N`imP LONOQMPUc�i�Uma c�RgPKZ"c�LOy�PRNOX�t�N`Xm^ ]YN Ü PRimPRQYX�R fKQnUmX cpQ]XpUJv
PoLOfKy�c�LOLlW]Z[Xj^_PTUjNOXmJ c�XmN`flQ�m fKi�c�LOL�Xj^MimPRP�]Mc�X c>UjXmijJGRgXjJMimP�UUZ�fKJ_i
XCt�f?V cpN`Q VWfn]YP L�U[ZKc�Q+]�Xj^_P�Xj^_ijPRP!RgfKVWa_L`P_� NOXCWoVWP[chUjJ_ijP�U�NlU
UjJ_VWV cpijN>=RPJ] y2W Xj^MPoX cpyMLOPofhm b�NOkGvMuEv

­�X�NlU NOQYXjPRimP�UjXmNOQMk�Xmf�QMflXjP�Xm^ c�XVUjfKV P�fhmMXj^MPeUjP�aMijfla PRimXjNOP�U
c�imP�]YPRa�PRQG]YPRQYX JMa flQ"c � Q_N`XmP?c�LOaM^ cpy PRX[RRcpi^]YNOQ cpL`NOXCW�chU�Xm^MP
R flQ]XmNOQ]J_PJ](m i c�R XmN`flQoVWfn]YPRL�NOQG]YJ+R P�U�c�Q?c[xKP i c�klP�a cpXj^oLOPRQMkKXm^
fhm�� � � � LOfKk��w« 	 «�v

KML	`���	�X ^
��R�P N�S���N-P N�Y�­�Q�fKi
]YPRioXjf"crUXUjPeUXU Xj^MP ijPRLOPRxKcpQGR P
fhm�Xm^MP�UjP c�Q cpL�W2UmP�UUZ2t�P�^ c[xlP¦R flQG]YJGRgXjPJ] cOUjNOV�JMLdc�XmN`flQ!RRcpV�{
a c�NOklQ fKQGLdc�ijklP imPUc�L XjP_� XmJ c�L�]Mc�X cnv Ø ^MPRQ4t�P�UjX cpijXmPJ] Z
t
P�t�PRijP�^MfKa�P
m JML Xj^ cpX Xm^MP�]McpX cyUjXmijJGR XmJMijPHc�LOXjP ijQ cpXjNOxKP�U
R fKJ_L ] y P ^ c[xKP �e¤p¨r§ �l�C�l�]¨L�C�6Ch��§|¡"NOQ�cxt�cLW�R flVWa cpXjNOyMLOP�t�NOXj^
Xj^MP�Xj^_PRfKimPRXjNSRRcpLMVWfn]YPRLlU[ZRyMJMXµ]YNS]oQ_fKX�P_� a�PJR X ��¤�¨h�®� �l�]¨L�C�6Ch��§|¡
V�JGRm^�aMijPL]YNSR XjNOxKP a fht�PRi�klN`xlPRQ�Xj^_P¦UmNOVWaMLONSR NOXCWofhm1flJMi�VWfn]k{
PRLlU � NOQ � QMNOXjP�UmXjimN`Q_k�UUZ � iXUmXC{�fKi
]YPRiW�"cpiXuKf�x�Rm^ c�NOQnU[Z�chUpW]V a2{
XjflXjNSR ijPRklN`V PJ«�vG}�^MP�ijPUcpLTUjNOXmJ c�XmN`flQHXjJMimQMPJ] fKJMX�Xmf y P c
LON`XmXjLOP�y�PRXmXjPRiLv

ZTU�imP
m PRimPRQGR P�]McpX c_Zht
P�^�c[xKP�X cruKPRQW~rPRijV c�Q{� PRLOx]NOLOLOP+B U
QMf�xKP L>� �?Û�¡�¥>�.�VÚ�t�^Mf�UmPxR fKV aMLOPRXjP XjP_� X�NlUWc[xKcpN`LdcpyMLOP�fKQ
Xj^MP Ø fKimLS]«Ø N ] P�Ø PRy:v }�^MP�t�^MflLOP y fYfku RgfKVWa_ijNlUjP�U
zN¡ uKvlw�¡
³�³�³�Rm^ cpi ckR XjPRipUWc�QG] u_zU|$¡^³k³�³�t�fKi
]2U>N R flQ]XmNOkKJMflJnU
c�LOaM^ cpy P XjNSRRc�L�Rm^ c�i c�R XmPRi�UjXmijNOQMkkUCN t�^MfkUjP�LOPRQ_kKXj^EU i c�QMklP
y P XCt
PRP QEz � Xj^_P¦t�fKi
] ��
 B «�c�QG]�uk³ ����������� ������������� ����
��������! " B¯«�v
n
c�imNOfKJnU�P
�Ma�PRijNOVWP Q]XpU�^ c[xlP�y PRP Q}R flQG]YJGR XmPJ] ZYLONluKP&UjaMLONOXjXmNOQMk
Xj^MP XjP
�MX�NOQYXjf?^�c�LOxKP�U[Z � LOXjPRimNOQMk?fKJ_X�Um^MfKimX[t
fli^]2U � frm�L`P QMkKXm^
# w_ZTU cLW®« Z�P X^Rhv9}�^MPRimP�cpijP c�LOXjflkKPRXm^MPRi zU|_Z ¬?¬6¬4�h�l�
�C�S�G�_�
t
fli^]2U�NOQHXj^_P}t�^_fKLOP QMf�xKPRLCv8© QMP~RRcpQ�Xm^MPRQ P[chUjNOLlW yMJMNOLS]
cWh�PRijQ_fKJMLOLON�VWfn]YPRL�c�QG]"c �"cpiXulf�xWVWfn]YP L�fKQ�Xj^_P R flijaMJEUJv
}�^MP�Xj^MPRflijPRXmNSRRc�L P�UjXmNOV c�XmP�U�m�fKi Xj^MP�PRQYXjimfKa2W cpQG] Xm^MP �
R fKQEUjX cpQYXXU
cpijP�Xj^MPRQ�]YPRXmPRijV NOQMPJ] y6Wo}�^MP fKijP V�U�unvOz�c�Q+]{uEv uE·

& x � u�¢¯¬lv�¸�¡ & $ �Gu�¢ uK|_z�!Fx �DzL³�¢¯¸,¬Yv�¡ �!F$ �DzL³�¢ ¬N¬Y|� x � s$¢ uKv�¬$¡ � $ �Gu�¢ uKvlw�¢
� Z(U c�QYXjNSR NOa cpXjPJ]#ZoXj^MPH�"c�ipuKf�x V f®] PRLoL`P[c�]2U"Xmf cHLOfht�PRi
PRQYXjimfKa2W PeUjXjNOV c�XjP c�QG]�Xj^MP�xKcpLOJMP�U(m fKJ_QG]"^_PRijP c�ijP NOQxm�c�NOi
c�klijPRPRV PRQYX�t�NOXj^ P�UjXmN`V c�XmP�U y chUmPJ] flQ fKXm^MPRi"XmP
�MXXU�©OzUvfªXv¯«
bMfli�UjPUcpi^Rm^ R f�UmXXU#� � ¡���F�¡�� Z�NOQ�UjX c�QG]_c�i^]#Z�LON�UmXUZ�c�Q+]HynUjX
XjimN`PeU}R flQ]X c�NOQMNOQMk � ]Mc�X c�NOXjPRV UUZ�Xm^MNlU�WYNOPRLS]2U�ijPeUja�PJR XjNOxlPRLlW



¬

� a�� T�� X�O�� ��N-P Nwv }�^_P�PRxlfKLOJMXjNOflQ frmWN`QEUjPRimXjNOfKQ R fkUjXpU © LOP
m XL· c�imi cLWk{�XjijNOPKZ VWNS]n]YLOP�·HLONlUjXz{�XmijNOPKZoimN`kl^YXJ· yEUjXC{�XjimNOP
ªjZ?fKi
PJYlJMNOxKc�LOPRQYXmL�W QMPRk]cpXjNOxKP&UjP[c�i^Rm^�R f�UmXXUUZ2Um^Mfht[U
cpQ�JMQGR LOPUcpi�XjPRQ+]YPRQGR
W XjfoNOQGR imPUchUmP chU�Xj^MP Q]J_V�y PRi�frm ]McpX coNOXmPRV�U �WNOQGRgijPUcrUjP�U[Z
c�Q+]WXm^MPRimP?NlU�c>m�cpNOijLlW�Ldc�ijklP�xKcpijNdc�yMNOLONOXCW{frm1QYJMV PRijNSRRcpL ]McpX c_Z

2

4

6

8

10

12

14

0 3000 6000

10

20

30

40

50

0 3000 6000
2
4
6
8

10
12
14
16
18
20
22

0 3000 6000

}�^MP�aMimP�UjP Q]X c�XmN`flQ�flyMX cpN`Q_PJ]"y2W"a_L`flXjXmN`Q_k cpk]cpN`QEUjXoLOfKk���Xj^MP�R fkUjXpUtc[xlPRi cpkKPJ]�f�xKPRiOUjJGR�RgP�UXUmN`xlP y c�X
Rj^_P�U{frm zL³ N`QEUjPRimXjNOfKQnU
P
�M^MNOyMNOXXU�V fKimP¦R LOPUcpijLlWWXm^MPoL`flk]cpijNOXj^MV NSR�XmijPRQG]®UUZ

2

4

6

8

10

2 4 6 8 10
5

10

15

20

25

30

35

40

2 4 6 8 10

2

4

6

8

10

12

2 4 6 8 10

c�Q+]WLOPUck]2U�Xjf PRV aMNOijNSRRc�LEm flijV�JML���m fKi�Xm^MP>UjPUcpi^Rm^~R fkUjXpU�NOQ cpiji cLWk{�XjimN`PeUUZMLONlUjXz{�XmijNOP�U[Z c�Q+]�ynUmXC{�XjijNOP�UL·D � © � � ª��4³�¢¯¬�LOfKk �K¡ D � ©�� F ª��Gs�¢¯³�LOfKk �K¡ D � ©�� ª � zN¢¯³�LOflk �K¢
b�NOQ c�LOLlW]Z�Xm^MP�PRxKflLOJMXjNOfKQ�fhm�a cpXj^�L`P QMkKXm^�]YNOx]NS]YPL]"y2W ��LOflk ��Z�chU N`QEUjPRimXjNOfKQnU aMijfnR PRPL]2U�© y flXjXjflV~·[UmX cpQG]Mc�i
]�XjimN`PlZ�VWNS]n]YLOP�·
ynUmXC{�XjijNOP�U[ZYXjfla:·�LON�UmXC{�XjimN`PeU=ªjZ�aMimf�x]NS]YPeU cpQMfKXm^MPRi�x]NOP�tHfrm�Xj^MP>]Mc�X cnv�~�PRimPKZYXj^MP>R JMimxKP�U�klf?y2W{a cpNOiXU�R flijimP�Uja�fKQG] N`Q_k�Xjf?Xm^MP�XCt�f
^ cpL`xlP�U�fhm�Xj^MP�R fKimaMJnUJv

0.6
0.8

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6

0 3000 6000

b�NOkKJMimP sn· Z ]YNlUja_L cLW�fhmoXj^MP PRxlfKLOJMXmN`flQ fhm>UjPUcpi^Rm^�R f�UmXXU cpQG] a�c�Xj^�LOPRQMkKXm^nUWchUWcAm JMQ+R XjNOfKQ�fhm�Xm^MP Q]J_V�y PRi fhm>UjXmijNOQMk�U
NOQnUjP ijXjPL] NOQ}UmX cpQG]Mc�i
] c�QG] ^2WYyMijNS]�XmijNOP>UjXmijJGR XmJMijPeUJv



v

Xj^_P a_ijPJ]YNSR XmNOfKQnU
VWP VWfKipWYL`PeUXUµUmfKJMi
R P � V}«#·

³$¢ sT¬]w�LOflk �K¡�s�¢¯¸K|l|�LOfKk �K¡?zN¢OzUsk¬�LOfKk �
�"cpiXuKf�x�UmfKJMi
R P � �x«&·

³$¢ ¬?¬6³�LOflk �K¡b¬(¢¯¸�³k³�LOfKk �K¡?zN¢¯³MzL³�LOfKk �K¢
Ø P�]YP�U
R ijNOy�P NOQ UmfKVWP�] PRX cpN`L�flQMP�P_� a�PRimN`V PRQYX 
 UjPRP

b�NOkGv�s�m�fKi�kKi c�aM^_N R_UJvG}�chuYNOQMk Xm^MP � iXUmXW^ cpL m?frm Xm^MP"XmP
�MX
c�Q+] ijP X c�NOQMNOQMk t
fli^]2U fhm�LOPRQMklXj^�¸�fKi VWflijPKZVt
P fKyMX c�NOQ�c
R flL`LOPJRgXjNOfKQbN � fhm ��� |,¬YsK|�]YN Ü PRimPRQYX>t
fli^]2ULv�}�^MP?QYJMV�y�PRi
fhm�NOQYXjP ijQ cpLMXjimN`P QMfn]YP�U�NlU�Xj^MP Q}¬,¬?¬N¬�ZKc�QG] Xm^MP�a�c�Xj^�LOPRQ_kKXj^EU
fhmMXm^MPµUjX c�QG]_c�i^] c�imi cLWk{�XjijNOP � Z � «RZ[LON�UmXC{�XjimN`P � Z�Fn«RZ�c�Q+]oXXUmX � Z#«
c�a_a PUcpi?Xjf�y PKZ�imP�Uja�PJR XmNOxKPRLlWYZ Z � � wk³�¬KvT¬ Z�Z
F��CzU|�¬k¸�¬k¬MZZ � wKvK|_zUwEv Z � X�fhm�Xj^MP a cpXj^ LOPRQMklXj^ ]Mc�X cHc�QG]GXm^MP
NOQG]YNOxYNS]YJ c�L�NOQnUmPRijXmNOfKQ�R f�UmXXU�UjJMklkKP�UmXXU
cpaMaMimfL� NOV c�XjPVm flijV�JML��
� b�NOkGvMsk« D � © � � ª���³$¢ ¬ L`flk��D � © ��FTª�� s$¢ ³ L`flk��K¡D � © � ª � zN¢¯³�LOfKk��K¢
m fli�Xj^MP>UjP[c�i^Rm^~Rgf�UjXpU�NOQWXm^MP?Xm^MijPRPOUjXjimJGR XmJMijP�ULv

}�^MP�Xm^MPRflijPRXmN R c�LYaMijPL]YNSR XjNOfKQEU�XjJ_ijQ?flJMX Xjf�y�P�fKa_XjNOVWNlUjXmNSR
y2W"c�m�ckR Xjfli frm
c�y�fKJMXou�m�fKi�XmijNOP�UmN = P � Q]J_V�y PRi fhm
NOQYXjP ijQ cpL
QMfn]YP�U
«?c�Q+]�XjijNOP�a cpXj^�LOPRQMkKXm^�Z�c�m�c�R XoXjf�y P�aMimfKy cpyMLlW"chUC{
UjNOklQMPJ] Xmf�Xj^MP Ldc�ijklPoQ]J_V�y PRi�frm�R LOf�UjP L�W imP�UjPRV�y_L`NOQMk�t�fKi^]®U
NOQ�cx]YNSR XmN`flQ c�ipW y�chUjPL]�fKQ�i cLt t�ijNOXjXmPRQ�m fKimV�UoNOQnUjXmPUc�] fhm
ojQ_fKijV c�L+m flijV UXq � ��
l��
 ZM^MPRimPKZ 
��'� ��� � ����
  �� 
��'� ��� � ����
   "�� 
��'���
��� � ����
  �����	� «�v�}�^MP�a_ijPJ]YNSR XmNOfKQnU#m fKi�LONlUjXz{�XmijNOP�U
cpijP�a�P�UXUmN`V NlUjXjNSR
y2W�u�³�
 � VWPRV fKipW]LOP�UpUoVWfn]YPRLS«oflitwk³�
 � �"cpiXulf�x V f®] PRLS«�v
}�^MP aMijPL]YNSR XjNOfKQEUTm�fKi�yEUjXC{�XjimNOP�UoXjJMimQ flJMX�Xmf y�P!YlJMNOXjP�R LOf�UmP
XjfoimPUc�LONOXCW � PeUja�PJR Ndc�LOLlW{J_QG]YPRi�Xm^MP��"cpiXuKf�x VWfn]YPRLS«RZ�c ^ cpaMa2W
PRxlPRQYXJv

sYNOVWa_L`N|m.WYN QMkoXj^MP�]YNlU^RgJnUXUmN`flQ � b�NOkGvMu�cpQG]Wsk«RZ�c!R flQGR NlUjP
aMi c�R XmN R c�L'RgfKQGR LOJnUmNOfKQ NlU crU&m fKLOLOfht[UJ·

��
�������������
������������� �
��!����
!���"
$#%�	 �
����'&(�)���*������+,�	-
��+���
/.���0213�4�5
/ 6�7.80���1��)�4 �0��9���:
�0���
��� ;�=<>02 6���?0�.
@  �
�AB�	 C����
?�D��
E�������F��0����4���G�H<5 ;����I6IG���HJ)07+(��LOfKk��
��021K<L���	 C��02�(��0��M��
���IC-8IC C.8
B�8
�N��	+,��I=&(�)���)OQP� C���4-
�4�	 �
��?��
�R(+� C��
/�HJ)07+(�DSF�� C1T
��?����1/�����U��021K<L���	-
 C��02�(�����V�;
��	�������W��
����X���Y�4�	 �
��V�4���)�Z C1K<5I�
�1%
����
J�����-����� [
$��O]\:0��%���W��IG<5���)JH
��^02.��X����&� 6�>��IC ��G�`_(a�b
�4�5
c���802����d(
e��0�����0�.L�;
��	�������K��
��������%���	 �
��f 6�f�)JH0(+(�
gK�4 61%
��h�	1���ICI[
$�i�������%��������&(����&%���������(-��4�	 �
���O

}�^MNlU e JnUjXmN � P�U R flQnUjNS]YPRimNOQMk XmPRijQ�c�iXW UjPUcpi^Rm^ XmijNOP�U chUDc
VWP Xj^Mfn]�fhm!Rm^MfKNSR PAm fKi�V c�Q cpkKNOQMk"XmP
�MXjJ cpL�]_c�X cEv4ZTUWP_�6{
aMimP�UXUmPJ]�y2W h�PRQYXjLOP�W"c�QG] sYPJ]YklP�t�NSRXu�© ufªjZµo�= �e���(¨r��¡��J�
¨h�^�_�
�C���.�_� �
�h¢\Û��S�+���0�®�uÛ
�_�
���C�O� a � a �r��§�� �$j��0�®�%§�� a �JC �e�
�®�
¨k�
�C��Ûe�S�(¨r��¡x�J�
¨h�
�
���C�^�
�_�@Jp�S�y�z�e��¢O�}�C� �C£p¨k�^�£¨h�G����¤2�n�n�S�2�
�C�S¢ � K ¨r�G�%�.�n�!�_�p¨r�H¨k�
�X���_�HÛH¨ �J�^� ��k��e�.�e�G��¡��z�(� ���0�
�CqGv

� ��l � f � �ci � b

�5SH!�mfn�n�o�p'q?rtsCqDuHp(vxw?y(p(z({Lq^|�sA�TF]2mo J�6.7=4,X�OT9�}]95O�4 ~,95O�X�7=Z
@=F�X�7=Gs<�;=7=F
FH@
{F~��������H�������?���H�����5�Q���.I&g�[ �bG
;
{KS9B8P.R8^sI
U8i��$�TU.h8UT{� i !KrLo�p5��n�oH�LqD��sCqhuHp(v���o�v��HoH�i�C���cqD�is���Xf@=;�XV25486.7:95;=<N>A@
o�687�@=6.7=;:95ON4 XfONe�@=F�X�7=Gs<,95ON4�@=;=7:95O?48@
{ �:O ��¡£¢��H���M�!��¤
�H�����L�D�:��¤;¥�¦��!�Q¥(§�¨'©)��ª�¡6��¨«���­¬!¡�ª�®��;�����^�h� ¢�����¡C���H¨!ª
[=S B�B.P8^sIM����
 � B&7=F
@=@
{� h !KrLy7z,�,o�q^¯9s?°isF
}O�XfOYXV25Z,@:95@�6fo ~T95OYXf7=Z @=FVXf7=G]< ;=7=F
F
@
o�687=>AF
e�o�7=6.>«@=F
L,MNF
O?GHF
@b6�oKON6.ONeT95@=;:95ONG
;�z.F
Z,@
{i~��D�:�«��±,I
h'[�²�M,25Z\S9B8P��.^sI�g0UTS	�,g,U�g?{� g !K³Ln�uH´cµ�o)�H��q¶°is�mDs��3XfONeN6.>�9�}
FHej~T95OYXf7=Z\@=FVXf7=G]<T95ON4\yK95;=<
;=7=F
F�@=;=7=MNG
;=MN7=F
@
{·����¨i¨i���H¡6®�����¡C����ª¸�������H�%�D�:�3¹fI h
[ �\X�7
{$S B���g,^sI&S��8h$�YS��.U,{� U !Kº:nEu(»�{Hn�o)��q�¼*sCq�½!uHzHv,�¶qH¾�sCq�uHp7v"¿'À:�£´t{,p5�£o�zLqHÁ�s&xD957=;=<,J
eYX
Z k�X�7]XfeN6���I�G
6.MNk�6.O G
6f2m25FHG
;=6.7=@
I�G�XfG]<,95O?4�X
254.687:95;=<?>A@
I
X�O?e¦@=Fs2moC�06.7=4,X�OT9�}]95O?4 @=FVXf7=G]<${x¬t¡Gª�®X�8���4���Â©�©(��¡6��Ã%�K�����H��¤
¨i����¡C®�ªf±�Äu[=S9B�B8i.^sIpi.W.P��Ni8i�BT{� � !Kº:nEu(»�{Hn�o)��q7¼*sCq:½i{Hy(zHv�{,p�q(ÅDsCq(u,p(vV¾fy(´*u5Æ�q:¼*s���Fs2m2m95O
;=7]X�O?@:o�687=>A@3X�O?e�Xf@=Z,>�k?;=68;:95G
@�Ç1�bXf7=>�6.O,95G|@=M?>A@
{�ÈH�H�	���;���C¤
¡C®	��������¨'©5���4���c¥(®�¡C���H®��*É�Ê�Ê�I�S��Ni�[�²�M?ONFAS9B B.U.^sIph$�TU.RT{� P !Kº:nEu(»�{Hn�o)��qH¼hs6q�uHp(v­¼�y(o(��À'qH³tsKB&Xf7=;:9�X
2�>�X�;=Gs<�7=F
;=7:95F
c8X
2
6�ob>�M,25;:95eT95>AFHO?@:9�6.OYXV2�eYXf;]X,{F~��������H�������^���H�D�D�:�Ë±�±,I)i
[=S B.R��8^sI�h8PTS��0g,W8PT{� R !Kº:nEu(»�{Hn�o)��qÌ¼*sCq*u,p(vWÍ�uHn�nÂÎo�o�qDr!s��K6.O,;:95O,MNF
eÏo�7]XfGH;:956.O
X
254.6.7:95;=<N>A@
I�o�MNO?G
;:9568O�X
2�6.k�F
7]X�;=6.7=@
I�X�O?e @=;=7=MNG
;=MN7=FÏG
68OTJ
@=;]X�O,;=@
{ �rFH@=F�Xf7=G]< �rFHk�6.7=;�i�B8hTS.I���O?@=;:95;=MN;"�bX�;:956.OYXV2�eNF�KF
G]<?FH7=Gs<NFjF
O��:O,o�6.7=> Xf;:95L,MNF£FH;\F
O�
}M?;=68>�Xf;:95L,MNF.I^²�M,25Z
S B�B��,{�h8h kYXf4.FH@
{���O,c.95;=F
eÏ25F
G
;=MN7=FuXf;�;=<NF\P�;=< �$95~�68O�X�G
Gs9�K6.O,o�F
7=FHO?G
F8I ` 7]X�}.I¶²�M,25Z�S9B�B��2Ï&;=6nXfkNk�F�X�7 95O9È)�H�����8�X��¡C®	���
����¨'©5���4���c¥(®�¡C���H®��
{� B !K½i{Hp(p7o)��qD½^se°is6qDu,p(v]r'uHo,ÐXu(Ñ�ÒLu���o,Æ�qD�isÔÓt���HÃ�Õ�����Ö
���i�h� ¢�����¡C���H¨!ªi���HÃK¬!�����×¥,�4�	��®X�����;��ª�ØZ¡6�ÚÙ���ª�®����L���HÃ%�(I
@=F
GH6.ONe\F
e${�
}e?e,95@=6.O���ÛuF
@:25F
Z.I)S9B BTS8{� SVW !¸��u(�HÜHy7o)��q:¼*sCq�u,p(vV�)Ð$µ�uHp(��{H�DÆ����;q)¯Ýs�
bOYXV25Z,@:95@}6fo(eT954�J
95;]X
2);=7:95F
@|yK95;=< �\X�7=z.6�c.9�XfOjeNF
k�FHO?eNF
ONG
Z.{�¦��¶�L�ÞÈ��;����ª���®�¤
��¡C����ª*���^¦���������¨i����¡C���¸ÈH�H�����	§e±)¹fINU�[=S9B�B,S�^sI&SHg,P.W���SHg,P.U,{� S8SH!Kßcp(y:��À'qD¾�sÌà*s«ÈH�H���!���i���%����¨'©5�������ZÙ��;�	¢��;��¨i¨i¡C��¢.I
c86f2�{�h�Ç1�T687=;:95O?4nXfONe��,F�Xf7=G]<T95ON4?{�
}e?e,95@=6.O,J8Û FH@:25F
Z.I)S9B.P8hT{� SVi !KÁ�{7��À5u(�£zHo�qFw�s ����¨eÕ�¡C�)���4���	¡C®�ªV���âá����8Ã�ªsIuc.6�2�{ SVP
6�oD���H®�§�®�����©)��Ã�¡C�����?�K�����H��¨e����¡C®�ª^���)Ã%¡C�Cª��Â©�©(��¡C®	����¡C����ª]{
}e?e,95@=6.O���ÛuF
@:25F
Z.I)S9B8R.h,{� SVh !KwKuHÀ(´t{,y(v�q?°isã��äX��������¡C���F���=å����HÃ���¨ ¥(�	���;®	�MÈ��;�	��ªs{
²�68<?O�Û£9m25F
Z.I �3F
y¦aq687=z�I$S B�B8iT{� SHg !K�c��æHo(Æ���q=�is?Á's B&X�7=;:9�XV2�>�X�;=Gs<�7=F
;=7:95F
c8X
2\X
254.687:95;=<?>A@
{
¥�¦��!�«~��������H���,���%����¨Â©5����¡C��¢D� [=S B.P��.^sI�S B$�TU.WT{� SVU !K��o�v��HoH�i�6�2�cqK�isQ�h� ¢�����¡6�G�H¨!ª]Ib@=F
GH6.ONe F
e�{ 
beNe,95@=6.O��
ÛuF
@:25F
Z.I �KF�Xfe,95O?4NI �\X�@=@
{ I(S9B8R.RT{� S$� !K��o�v��HoH�i�6�2�cq'�isCqLu,p(v`º:n�u(»�{,n�o)��q'¼*s^�!�K¦��H���;��Ã���®X��¡C���
���%���H�^�!�H����§Xª�¡Gª����^�h� ¢2���	¡C���H¨!ªs{ 
beNeT95@=68OTJ8ÛuF
@:25F
Z BDMN~TJ
2m95@=<,95O?4t�K6.>AkYXfO,Z.I&S B�B��T{� SVP !�¿'z(uHçHç�¼(uHzHv�{¶q:Á�s��,F
;K7=FHk?7=F
@=FHO,;]Xf;:956.O�XfONe�@=F
;q95O,;=F
7=@=FHGsJ
;:9568O${��&F
G]<${Y7=F
k�{ I]�,;]XfO,o�6.7=eW	3OT95c8F
7=@:95;:Z.I)S9B8P.R,{� SVR !�Í�uHn�n Îo�o�qèrts ��Z,OYXf>�95G�XV2�@=Z,@=;=F
>A@¦X�O?e XVc8F
7]Xf48FsJ�G�Xf@=F
X�O�X
25Z,@:95@|6fo)4.FHO?F
7]X
2&;=7:95F
@
{rBD7=FHk?7:95O,;
I&S B�B.P,{3S��fk�{� S B !�¯­o�n2Æ�À�qh¾DsF����Ã���ª^���HÃK®��	§�©5���	¢��;��©)�H§f{ �b�.o�687=e �TGs95FHO?G
F
B&M?~,2m95G�X�;:956.ON@
{��b�.o�6.7=et	�O,95c.F
7=@:95;�ZuBD7=FH@=@
I�S9B8R.R,{



ÖD¹,¸5µ��¶K·,¶q°Q¶sÃ:½N¶=°=Ã:½N¶����)Â�����¾�¯
°�°=º
¸m¹N¶	��ÀY¶sÃ:½,¹N¯
´�
¯��5¶&·,¶
�)ºV¹NÃ]¼	����°=º
»�¯
¸5²�����º
Á|´,³N²�²�Ãv¸5¶=¹,µ�¸����f³N¶��
� +	� °:³N¶K·.³��
º
°=·.¸m¹��&¯�µ:º
¹,¸��f³N¶����&Ä +
Ñ8+ � �
Ò � Ñ�Ñ�� ��¾�¾�Õ(Â
 �¾"!Õ# $�%���
�'&Ö&¹,¸5µ(�¶K·,¶q°Q¶sÃ:½N¶=°=Ã:½N¶#�)�)Â%�)��Â)¶v¹,¹N¶]²*��� °:¸5²�º+����ºVÁ|´,³N²�³,¹,¸�,�¶=°=²�¸5µ:º
¸m°�¶&·,¶
�&¶sº
³+�m¸5¶=³-��. �
Ñ�Ò./ Â)Õ/���qÕ0 1��¶]·,¶*2ÖD¹,¸5µ��¶K·,¶q°=¶]Ã:½N¶=°=Ã:½N¶#�)�qÂ��)��ÂD½�
¯
¹N¶3�)�4�m´Y¶]²*� � ��� ��º5,f¶=¹.³N¶)·,¶%�)6 Õ�³,°=¯
´�¶���.�7�.�. Ñ�8�9 �qÀ#� 9 �%� 9 À: .À 8 �)Â$À#�)�Ö&¹,¸5µ��¶K·,¶)°=¶]Ã:½N¶v°QÃ:½N¶#���)Â�����Â)¯.Ã��f³N¶=¹NÃs¯
³,°Qµ;�5<K¯
Á�º
¸m¹N¶&·,¶ � ¯=�m³NÃ]¶]ºV³-��Â)¯.Ã��f³N¶=¹NÃ]¯V³,°�µ����&Ä +
Ñ�� �

> 7 +�� .3¾�Õ?�/@)Õ# (���A&B��¶s·,¶�2
Ö&¹,¸5µ��¶K·,¶)°=¶]Ã:½N¶v°QÃ:½N¶#���)Â����C .¯
´,½,¸5º��)�&¹,µ�¸m´Y¯*�m¸5²�� /
Ñ�Ñ�Ò °Q¯V³Nµ�¶q·,¶]²&¾?³NÃ=¸5¯��5¶s²����&ÄED	.+� Ñ � D Ñ8/  9 Ä/@��)�4���%�)À#��Ä 9 ¾F�G ��¶s·,¶�2

T�µ]YNOXjP JMi
­jq(\[­CZ ZGª fKV c�NOQMP[]YP?n�flL`J+R PUc�J�Zn\�fnR�YlJMPRQGRgfKJMimXUZ h�\ zL³KwMZY|�¬_zUwls!´���S�~ �µsMq±Z�¶4S�PJ]YP
�

� b_i c�Q+R PJ«
H � ���FI JKJ+L"L�L�M ������� 
FM N �
­XsnsMq ³lu,¬]v {z¸lsKvlv


