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?>@BADCFEGAD@IHJAKEGC>L&MONQPRL&?>SJ@BA < NUTWVBXJY�Z[V\EGXJA^]_AFC>V`S/@`A[V`abADcDL&dJcFCFEeL&Y>fga/@`YhcDADVBViL&fkjlYnmhL&N
o VQVBXJY�Z[fpL&fqPRL&?>SJ@`A < NUTFrs]tADC>VBSJ@`AFVuL&fvjwY>mxLyC>@BAWV`abADcFLOdJAFHgCFEzE{ZWYtM&AK|}AFMOVB~\EGXJAWV�EeSJH���MOA�|}ADM�CnfJH

EeX/A�cDC>]taJC>L&?>fkMOA�|}AFMON o ]tADC>VBSJ@`A^CFEQEGXJA�V�EGSJH���M&AK|JADMwcDY>f/V`L&V�EeVIY>�lC>fvY>@BHJAD@BADHvV`AF�hS/ADfJcFA�Y>����VBSJ�JVBAKE
V`AFMOAFcKEGLOY>f/r�aJ@`AFHJL&cDCFEGADr�Y>�/V`AD@�|�CFEeL&Y>f���SJf/cKEeL&Y>fJ�lEe@`L&aJM&ADVBryC>fJH�LOV�CnV`V`YhcDL&CFEGADH�Z[L�EeX�C>M&M�EeXJAiAK�sasAF@`L&]tADfGEeV
L&fqC�V�EeS/H���NI�QXJA�Y>S�EeaJS�E[Yn��C>aJaJM��sLOfJ?tC�V�EeSJH���]tADC>VBSJ@`A�EeYuEeXJA�?>M&Y>�JCnMhEeL&]tADM&LOf/A�Y>�wC>fqAK�sabAD@`L&]tADfGE
L&V�EeX/A�dJf/C>MwY>�JV`AF@�|�CFEGLOY>fg��SJfJcKEGLOYnf_|�C>M&SJA���Y>@REGXJA�A��yabAD@BLO]tAFfeEGrRL&�sEeXJA[AK�sabAD@BLO]tADfGEta/C>V`VBADV�EGXJ@`Y>S/?>X
C>M&M�EeXJAvVBSJ�JV`A�E�VBADM&ADcKEGLOYnfJV�VBSJcDcFADV`VB��SJM&M��>N ��EeXJAF@�Z[L&V`ADr�EeXJAkAK�sabAD@`L&]tADfGE�L&Vt@`AF]_Y�|JADH¡��@BY>]¢��SJ@�EeXJAF@
cDYnfJV`L&HJAD@BCFEeL&Y>f¡L&f£EGXJAk]_AFC>V`S/@`AgAFV�EGLO]tCFEGLOY>f¤aJ@`YhcDAFV`V�L&fG|}Y>M�|sLOf/?pEeXJL&V�V�EeSJH��¥]tAFC>V`SJ@BADN¦�^fJcFA_EeX/A
V�EGSJH��£M&AK|JADMl]_AFC>V`S/@`ADViXJC�|}A[�sAFADfpV`abADcDL&dJAFHg��Y>@IC>M&M�V�EGSJHJL&ADV`rw]tADCnV`SJ@BADV§Cn@`A^HJADd/fJADH�CncD@`YnV`VIV�EGSJHJL&ADV
SJVBLOfJ?�YnfJA�Y>�nE{Z§Y�C>aJaJ@BY>C>c¨XJAFV`NQ�QXJAzdJ@`V�EIY>fJAFr}cDC>M&MOAFH§EeXJAz©¨ª�«§¬�¯®�©�°D«§¬� ª�±}²u«k®¨°D©¨³�´F®`r/cFY>fJVBLOHJAF@`V�EeX/A
AK�sabAD@BLO]tADfGE_@BADV`S/M�EGV�Y>�RC>M&MµEGXJA�V�EeSJH/LOAFVzEeY��bA�VBLO]tL&MOC>@Br�L&NOAFNOrµEeY��bA�L&fJV�EeC>fJcFADV�Y>�yEGXJA�VBC>]tA¶@`CnfJHJY>]
|�C>@`L&C>�JM&ADN��QXJAQV`AFcDY>f/H_CnaJaJ@`YnC>c¨XJrJcFC>MOM&ADH¸·�V�Ee@BCFEeL&dJADH�VBC>]taJM&LOfJ?nrO¹^cDYnfJV`L&HJAD@BV�EeXJA�A��sasAF@`L&]_AFfGE§@BADVBSJM�EGV
Y>�wADCnc¨XpV�EeSJH���EeY��bA�C�V`ADa/C>@`CFEGA^@`C>fJH/Y>]º|�C>@BLOCn�JMOAFNI�QXJADVBA[@BC>fJHJYn]»|�C>@`L&C>�JM&ADVQCn@`AzEeX/ADfvcDY>]��JL&fJADH
EeY§?>AKEzCWcDCn]_a/C>LO?nf¶]tADC>VBSJ@`AFNQ¼{��EeXJAz��SJfJcKEGLOYnf¶SJV`AFH§EeYWcFY>]��/LOfJAlEeXJA�@`C>fJH/Y>]¡|/Cn@`L&C>�JM&ADVRL&V�CWM&L&fJADC>@BM��
Z§ADL&?>XGEeADHv��SJf/cKEeL&Y>fJrhEeXJAiY>��EeCnLOfJAFHqcDC>]taJCnLO?>fq]tAFC>V`SJ@BA�LOVzC¶©�½¾´F°�½¯ªÀ¿z®¨Á^Âu®`ª�²eÃb½�®¨Á�«k®¨°D©¨³�´F®`NQ¼{��L�E�L&V�C
SJVBAD@�Ä�HJADd/fJADHq��SJf/cKEeL&Y>fJrxEeXJAuY>��EGC>L&fJADH�]tAFC>V`SJ@BA§L&VzC�©�½¾´F°�½¯ªÀ¿z®¨Á^³h©�®`´i«k®¨°D©¨³h´F®`N�PRL&?>SJ@BA < NÅT>��cD��V`XJY�Z[V
EeX/ADV`A^EeXJ@BADA^E{�yabADV�Y>�zcFC>]taJC>L&?>f¸]tADC>VBSJ@`AFV`N o cFC>]taJC>L&?>f¸]tADCnV`SJ@BA[EeCnmnADVuEeXJA_dJfJC>M\Y>�/V`AD@�|�CFEeL&Y>f
��SJfJc�EeL&Y>fk|�C>M&SJAFV�Y>�ÆEGXJA_V�EeS/H��Ç]_AFC>V`S/@`A�CnaJaJM&LOAFHpEeYkC>M&M�EGXJA_AK�sasAF@`L&]tADfGEeV�C>V[L&fJaJS�E�C>fJHÈ?>L�|JADV¶CnV
Y>S�EGaJS�EGr/Z[XJADfJA�|}AF@§abY>V`VBLO�JM&ADrwC>fvC>cFcDSJ@BCFEeA[]tADC>VBSJ@`AQ|�C>M&SJADN

�QXJA_fJAK�xEq��A�ZÉVBADcKEGLOYnfJV�HJAFV`cF@`L&�sA^EeXJAt]tADC>VBSJ@`AÊADV�EeL&]_CËEeL&Y>fÌaJ@BY�cFADVBV�L&fÌ?>@BADCFEGAD@^HJA�EeC>L&MONpÍ�Y>@BA
V`abADcFLOd/cDC>M&M��>r�EeXJA��ÎHJADVBcD@BLO�bAWEeXJA�]tADCnV`SJ@BADV^CFEWEGXJA�V�EGSJH��ÏM&AK|JADM&r\LOfJcFMOS/HJLOf/?tEGXJA�cDY>f/cDADa�EeV^Y>�\aJ@`AFHJL�Ä
cDCËEeADrÆaJ@`AFHJL&cDCFEGA§|/CnMOSJAIEeL&]tADM&LOfJAFrRY>�JVBAD@�|/CËEeL&Y>f���SJfJc�EeL&Y>fJr�Yn�JV`AF@�|�CFEeL&Y>f���SJf/cKEeL&Y>f�|�C>M&SJADrÆC>fJH�VBSJ�JVBAKE
V`AFMOAFcKEGLOY>f/N��QXJAK�ÐCnMOVBYgHJA�EeC>L&MyEeXJA_cDCn]_a/C>LO?nfÈ]tADCnV`SJ@BADV`rzC>MOYnfJ?¶Z[L�EGXkEeX/AÊHJL&ÑbAD@`AFfGE�E{�sabADV[Y>�zcFC>]WÄ
aJC>L&?>fÊ]_AFC>V`S/@`ADV�C>fJH�EeXJAuV�EGCFEeL&V�EGLOcFC>MbcDY>]taJS�EGCFEeL&Y>fJV�abAD@`��Yn@`]tADH^EeY�Yn��EeC>L&f_C>cDcFSJ@`CFEGA\|�C>M&SJAFVz��Y>@�EeX/A
]tADC>VBSJ@`AFV`N
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Í�AFC>V`SJ@BADV\CFEçEGXJAQV�EGSJH��vM&AK|JADM}C>@BA��JC>VBADH_Y>f§EeXJ@BADAIcDYnfJcDAFa�EeVB~Æ¬b´F®¨ÁDªKè¨°�½é®`rwê�ë`©�®`´íìh°�½¯ªKêD±[îK³h±lèe½¾ªKêD±}r}CnfJH
©¨³yë`©�®e½�©�®e¯®¨èe½¯ªKêD±}N�ï\C>c¨Xk]tADC>VBSJ@`A^L&VQC>fvY>@`HJAF@`AFHkVBAD�xSJAFfJcDA�Y>����V`S/�JV`A�E�VBADM&ADc�EeL&Y>fJrwaJ@`AFHJL&cDCFEGADr�Y>�JVBAD@�Ä
|�CFEeL&Y>fp��SJfJcKEGLOYnfJ��Ee@BLOa/MOAFV`N[�QXJADVBA§EeXJ@BADA�cFY>fJcFADa�EGV�C>fJH_EGXJA�]tC>f/fJAD@WL&fÊZ[XJL&c¨X�EeX/AK�ÌC>@`A[cDY>]��JL&fJADH
EeYtY>��EeC>L&ftEGXJA^V�EGSJH��£M&AK|}AFMw]_AFC>V`S/@`ADVuC>@BA[H/ADV`cF@`L&�sAFHgL&fpH/AKEeCnLOM��bADM&Y�Z[N

ð§ñ�ò§ñBó ôÈõ}öw÷�øKù�úçû�ö

ü @`AFHJLOcFCFEeAFV¶L&f¸jwY>mxL�Cn@`A_SJV`AFHgEeYg�xSJAF@��£EeXJA_?>M&Y>�JC>M�EGLO]tADM&L&fJA��¯Z[X/LOc¨XgZ§C>V�?nADfJAF@`CFEGADH¸HJS/@`L&fJ?ÊEeX/A
C>fJCnM��sV`L&V\aJXJC>VBAIHJADVBcD@`L&�bADH�L&ftýQXJC>a�EGAD@çþ>�yEGY�LOH/ADfGEeL&�À�¶Z[XJA�EeXJAF@�cFAD@�EGC>L&f_cFY>fJHJL�EeL&Y>fJV\C>@BAQV`CFEGLOVBdJADH/N o
aJ@BADHJL&cDCFEGAiL&V�C���SJf/cKEeL&Y>f^EeXJCFEi�xSJAF@`L&ADVlEGXJAuHJLOÑbAD@BADfGE§CFE`EG@`L&�JS�EeAFV�Yn�hEeX/AuV�EeCFEGAi]tC>c¨X/LOfJAFV���LON&ADN&rsV�EeCFEGADVBr
AK|JADfGEeVBrÆCnfJHtEGLO]tAFV`�`r�CnfJHpL&VIADL�EeXJAF@\EG@`SJA�Yn@u��CnMOVBA[CnVuCt��SJf/cKEeL&Y>fkY>�}EeL&]_AFN

ï\C>c¨X�¬b´F®¨ÁDªKè¨°�½�®tL&V�C>fÎAK�saJ@BADVBV`L&Y>f¤HJAFdJfJAFH¤�G�¸EeS/aJMOAFVWEeXJCFEkCn@`AqcDYn]��JL&fJADHÇSJV`L&fJ? o§ÿ�� r����ir
C>fJH ÿ �[� Y>abAD@BCFEeY>@BV`NÐï\C>c¨X�EGSJaJM&Aq�xSJAD@BLOAFVÊC�aJCn@�EeL&cDS/MOC>@�V�EeCFEGAq]tC>c¨XJL&fJAv��Y>@iEeX/AqY�cFcDSJ@B@`ADf/cDAvY>�
CÏV�EGCFEeA�C>f/H��>Y>@�A�|}AFfeEÈCFE£VBasAFcDL&dJc�EeL&]tADV`N PbYnSJ@�HJL&ÑsAF@`AFfeEvE{�sabADVvY>�QEeSJaJM&ADVvcFC>f �sA�HJAFdJfJAFH L&f
jwY>mxLO~[��V�EGCFEeAW]tC>c¨X/LOfJAFr�V�EGCFEeAF�`r\��V�EGCFEeAi]_Cnc¨XJLOf/ADr�V�EGCFEeAFrhEGLO]tAD�Br\��V�EeCFEGAW]tC>c¨XJL&fJADr�V�EeCFEGADrsAK|}AFfGEe�`r�CnfJH
��V�EeCFEGAt]_Cnc¨XJLOf/ADrzV�EeCFEGADr�AK|JADfGEerwEeL&]_AF�`Nk�QXJAtdJ@`V�E�E{�sabAtY>�lEGSJaJM&A_�xSJAF@`L&ADV���Y>@zEeXJA_YhcDcDS/@`@`AFfJcDA_Y>��C
V`abADcFLOd/c¶V�EGCFEeA[LOfpC�aJCn@�EeL&cDS/MOC>@uV�EGCFEeA�]tC>c¨XJL&fJA�HJS/@`L&fJ?�C>fG�vEeL&]tA���LON&ADN&rÆf/Y[EeL&]tA�L&ViVBasAFcDL&dJADH/�`N[�QXJA
V`AFcDY>f/HgE{�yabA�L&VuEGXJA_V`C>]tA�C>VQEeX/A�dJ@BV�EqA��scDADa�E�EeX/CFEqL�E�CnMOVBYgV`abADcFLOd/ADV�C_EGLO]tAFN£�QX/A[EeL&]tA�cFC>f¸�bA
ADL�EeX/AD@�CnfÈL&fJV�EGC>fGEqY>@[C�EeL&]_AÊLOfGEGAD@�|�C>M&N��QXJA^EeXJL&@`HvE{�yabA�Yn�lEeS/aJMOAÊ�xSJAD@BLOAFV���Y>@QEeXJA_YhcDcDS/@`@`AFfJcDAÊY>�
C�VBasAFcDL&dJc¶AK|JADfGE_L&f�C�V`abADcFLOd/c�V�EeCËEeA�L&f�C�a/C>@�EGLOcFSJMOCn@§V�EGCFEeA�]_Cnc¨XJLOf/ADN¶�QXJA���Y>SJ@�EGXÊE{�sasA�LOViV`L&]_L&M&C>@
EeYqEeX/A�EGXJL&@`HÐY>fJADri�JS�EpL�EgCnMOVBYÈVBasAFcDL&dJADVÊCvEGLO]tADN��»XJAFfÇSJVBLOf/?kEeX/A�EGXJL&@`HÐC>fJHÐ��Y>SJ@�EGX�E{�sabADV_Y>�
EeS/aJMOAFV�L&fe|JY>M�|yL&fJ?ÎAK|JADfGEeVBrIEGXJAgCnV`V`YhcDL&CFEGADHÌEeL&]tAg]�SJV�E��bAgCvEeL&]tA�LOfGEGAD@�|�C>M&N �QX/AgY>S�EGcDY>]tA�Yn�WC
aJ@BADHJL&cDCFEGA§CFE§C[aJC>@�EGLOcFSJM&C>@wEGLO]tAiLOV�cDC>M&M&ADH�CI¬b´D®¨ÁDªKè¨°�½�®�ìh°� ³�®`Nz�QXJA§aJ@BADHJL&cDCËEeA§CnaJaJM&LOAFH[EeYIEeXJAu?>M&Y>�JC>M
EeL&]tADM&LOf/A�?>ADfJAF@`CFEGADHqL&f�EeXJA§C>fJC>M��sV`L&VQaJXJC>VBAWLOVQcFC>M&MOAFHqCi¬b´F®¨ÁDªKè¨°�½é®Iìh°� ³�®[½¾ª�«k®e ª�±l®`N o V�A��ya/MOC>L&fJAFHpL&f
ýQXJC>a�EeAD@çþnr}ADC>c¨X_AK|JADfGEiXJC>VyE{Z§YQEGLO]tAQ�bY>SJfJH/V�Ynf§EeXJAQ?>M&Y>�JCnM�EeL&]tADM&LOfJAFN��lY[cFY>]taJS�EGAçEGXJAQaJ@BADHJL&cDCFEGA
|�C>M&SJA�EeL&]tADM&LOf/ADr/EeX/A�aJ@`AFHJLOcFCFEeA�L&VQAK|�C>M&SJCFEGADHqCFE�ADC>c¨XvY>�JEeX/ADV`AzEGLO]tA��bY>SJfJH/V`NQ�QXJA�aJ@BADHJL&cDCËEeA�|�C>MOS/A
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PRL&?>SJ@`A < N&þ>~ ü @`AFHJL&cDCFEGAIHuC>M&SJA^�QL&]_AFMOL&fJA[ï��yCn]_a/MOA
EeL&]tADM&LOf/AIEGXhS/ViY>��EeC>L&fJADHkcDYnfeEGC>L&fJVIC_cFY>]��/LOfJCËEeL&Y>fgY>�lL&]_a/SJMOVBADViC>fJHvV�EGADaJVBN

ï��yCn]_a/MOAFV§Y>�laJ@`AFHJL&cDCFEGADVuC>@`A^?>L�|}AFfp�G�qEeX/A[��YnMOM&Y�Z[LOfJ?_AK�saJ@BADVBV`L&Y>fJV`~

TFNKJ�JML�N�O N.P Q.O�R S.T U.P�V.WXL�N.O*N.P�V.WYV Z\[]N\[]^�Z._a`bJML�N�O N.P Q.O�R S.T U.P*^�WXL�N.O*N.P ^�Wdc�Ze[�Ne[
f Z._�_n~wEeXJAzaJ@`AFHJLOcFCFEeAQL&VsEG@`SJAQHJS/@`L&fJ?�C>fG��EGLO]tAQ�bAKE{Z§ADAFfgT"g�C>fJH�þ	gW]tVsZ[X/ADfih�EeCËEeADÍgC>c¨XJL&fJA�T
L&V�LOf�h�EeCFEGA�TFrIC>fJHÎHJS/@`L&fJ?�C>fG�ÌEGLO]tAq�bAKE{Z§ADADf = g�C>fJH < g�]_V§Z[X/ADfbh�EeCFEGADÍ�Cnc¨XJLOf/ADþ£LOV�L&f
h�EGCFEeAFþ>N � SJ@BLOfJ?_C>M&M�YFEGXJAD@REeL&]tADVBr/EeXJA^aJ@BADHJL&cDCFEGA�L&VI��C>M&V`ADN

þ>NKJ�JML�N�O N.P Q.O�R S.T U.P*c�WXL�N.O*N.P c�Wkj�l�P U�N�c�WmV Z\[]Ne[�c�Z._a`bJML�N�O N.P Q.O�R S.T U.P*c�WXL�N.O*N.P f Wdj�l.P*U�N f W
^�Ze[�Ne[ f Z._�_�~�EeXJA�aJ@BADHJL&cDCFEGA�L&V}Ee@`S/A�CËEzCnfe��EGLO]tA\�bAKE{Z§ADADfkT"guCnfJH = gi]tV}Z[XJADf'h�EeCFEGADÍ�CËÄ
c¨XJL&fJA = L&V^LOfkh�EeCËEeA = C>f/H£ï�|JADfGE = Y�cFcDSJ@BV`r\C>fJH£CFE_C>fG��EGLO]tAt�sA�E{ZWAFADfÈþ	gvC>fJH < gv]tVQZ[X/ADf
h�EGCFEeAFÍ�C>c¨XJL&fJA = L&VuL&fnh�EeCFEGA < C>fJHkï�|}AFfeE < YhcDcFSJ@`VBN

= NKJ�JML�N�O N.P Q.O�R S.T U.P*o�WXL�N.O*N.P o�Wkj�l�P U�N�o._p`]JML�N.O N�P Q.O�R S�T U.P q�WrL�N.O N.P*q�WYV Zs[bNs[ f Z._�_�~
EGXJAIaJ@`AFHJLOcFCFEeAuL&VwEG@`SJARZ[XJAFfJAK|JAD@;h�EGCFEeAFÍ�C>c¨XJL&fJA � L&V�L&fth�EeCFEGA � C>fJH_ï�|JADfGE � Y�cFcDSJ@BV`rbC>fJH_HJSJ@�Ä

<	u



L&fJ?tC>fG�qEeL&]tA[�bAKE{Z§ADAFfÎTvgtC>fJH < gt]tVçZ[XJADfnh�EeCËEeADÍgC>c¨XJL&fJA u L&VILOfKh�EGCFEeA u N
PRL&?>SJ@`A < NOþ�?>L�|}AFVIC>fvAK�sC>]taJM&A[Yn�lC�?nMOY>�/C>MhEGLO]tADM&L&fJA^C>fJHvV`XJY�Z[VREeX/A�aJ@`AFHJLOcFCFEeA�|�C>M&SJAzEeL&]tADM&LOf/ADV

Y>��EGC>L&fJADHÐY>fÐC>aJaJM��sLOfJ?vEeXJAkC>�bY�|}AkaJ@`AFHJLOcFCFEeAFV^EGYvEGXJAv?>M&Y>�JC>M�EGLO]tADM&L&fJADN ���QXJA�EeL&]tAp�bY>SJfJH/V_��Yn@
ADCnc¨XqAK|}AFfGE�L&f�EGXJAWC>�bY�|}AW?>M&Y>�JCnMhEeL&]tADM&LOf/AWC>@`A�|}AD@���cFMOY>VBA�EeY�ADC>c¨XvYFEGXJAD@BNQ�QXJAD@BAD��Y>@BADr�L&f�EeX/AWC>�bY¨|JA
dJ?>S/@`ADr/EGXJA^aJ@`AFHJL&cDCFEGA�L&VIAK|�C>M&SJCFEeAFHpYnfJM���CFEQEeXJA^]tADCnfgY>�}EeXJA�E{Z§Y^EGLO]tA^�bY>SJfJHJVBNO�

ð§ñ�ò§ñMw xzy�{/öwõ}|RúçûhøM~���������ù�ûhøM~��
PµY>@IADC>c¨XgHJADdJf/ADH�aJ@BADHJL&cDCFEGADr}EeXJA�SJV`AF@§]�SJV�E¶V`abADcDL&�À�ÈC>fgYn�JV`AF@�|�CFEeL&Y>f���S/fJcKEGLOY>f/N��QXJA�Y>�/V`AD@�|�CFEeL&Y>f
��SJfJc�EeL&Y>fÏL&V�SJV`AFHÐ�G�£EeXJAqS/V`AD@uEeY�AK�xEG@`C>c�E¶EeXJAq@BAD�xSJL&@`AFHÐL&fJ��Y>@B]tCFEeL&Y>fÏ��@`Yn]ÉEGXJAqaJ@BADHJL&cDCFEGA�|�C>MOS/A
EeL&]tADM&LOf/A_CnV�CkVBLOf/?>MOA§|�C>M&SJAFN��QXJAtLOf/aJS�E�EeYvC>f�Yn�JV`AF@�|�CFEeL&Y>f£��SJfJc�EeL&Y>f�LOV�CvaJ@BADHJL&cDCFEGAW|/CnMOSJA§EGLO]tA�Ä
M&LOfJAFN¦�QXJAgYnS�EeaJS�E�Y>��EeXJAk��SJfJc�EeL&Y>f¡L&VÊcFC>MOM&ADH¤C>f¦ê�ë`©�®`´íìh°�½¯ªKêD±ÈîK³�±lèe½¯ªKêD± ìh°� ³y®`N �QXJAD@BAgC>@BAtE{Z§Y
E{�sasAFV�Y>��Y>�/V`AD@�|�CFEeL&Y>f���SJf/cKEeL&Y>fJVBr�fJC>]tAFM��gaJ@`AFHJADd/fJADHv��SJfJc�EeL&Y>fJV�CnfJH�SJVBAD@�Ä�HJADd/fJADHq��SJf/cKEeL&Y>fJVBNI�QXJA
aJ@BADHJAFdJfJADHpY>�JVBAD@�|�CFEGLOYnfg��SJfJc�EeL&Y>fJVIL&fpjwY>mxL�C>@BA�C>VI��Y>MOM&Y�Z[V`~

TFN�R�� ��U�N�J [ ��Wk��W3�.�.Wb[��.W�L�W��.�.W�L���������Wdj����._¶~µ@BAKEeS/@`fJVÆEGXJAufhS/]��bAD@�Y>�hEeL&]_AFV�CuEG@`C>f/V`L�Ä
EGLOY>fg��@`Y>]É��C>M&V`AIEeY�EG@`SJA��e·��J¹ÊSJa�ÄÅEG@`C>f/V`L�EeL&Y>fJ�`rÆC�Ee@BC>fJVBL�EGLOY>fg��@`Y>] EG@`SJAIEeY���C>M&V`A��e·��J¹�H/Y¨Z[f�Ä
EG@`C>fJVBL�EGLOYnfJ�`rwY>@u�sYËEeXÌ�e·��J¹>�IYhcDcDS/@`rlcDY>fJVBLOH/AD@`L&fJ?�YnfJM��£L&]taJSJM&V`AFVt�e·���¹>�BrwY>fJM��£V�EeAFaJV��G·�LJ¹>�`r�Yn@
�bYFEeXÈ�G·��J¹>�QHJSJ@BLOfJ?�EeX/A[L&fGEeAF@�|�C>M�� L��������}r.j������ON

þ>N�� ��N.R�� �.P.JMN�_�~�@`A�EeSJ@BfJViEGXJA�Y>S�EecDYn]_AÊY>�ÆEGXJA�aJ@BADHJL&cDCËEeA[|�C>M&SJAÊCFE�L&fJV�EeC>fGEtN � EeXJAÊY>S�EecFY>]tA
Z[L&MOM��bA^C>fvLOfGEGAD?>AF@`rwADL�EeXJAF@IgÊC>VBV`YhcDL&CFEeAFHtZ[L�EeXk��C>M&V`A^Y>@�TWC>V`VBY�cFLOCËEeADH�Z[L�EeX�Ee@`S/AD�`N

= N������.O*N.T�� U�J*[ ��Wk�.�.W���W�L���������Wdj����._�~\@BAKEeS/@`fJViEGXJA[EGLO]tAÊHJSJ@`CËEeL&Y>fÌHJS/@`L&fJ?ÊEeX/A�L&feEGAD@�|/CnM
� L��������Jr.j���������Y>@ÆZ[X/LOc¨XtEeXJA^aJ@BADHJL&cDCFEGA^LOVREe@BSJAÊ�e·��J¹>�zC>�ÀEeAF@�EeXJA��JEeX�EeL&]tA^C�EG@`C>f/V`L�EeL&Y>fv��@`Y>]
��C>M&V`AzEGYWEe@`S/A�Y�cFcDSJ@B@`ADH/r�Y>@ÆEeX/AzEeL&]_A^HJS/@`CFEGLOY>fq��Yn@�Z[XJLOc¨X�EeX/A�aJ@`AFHJLOcFCFEeA^L&VI��C>MOVBA_�e·��J¹>�zC>�ÀEeAF@
EGXJA��JEeX�EeL&]_A^CWEe@BC>fJVBL�EGLOY>fk��@`Yn] Ee@BSJA�EeYt��C>M&V`A^Y�cFcDSJ@B@`AFHJN

< N�T U.� N�O U�N�J [*��Wk��W��.�.Wb[��.W�L�W ���.W ��W L���������Wdj�����_[~}@BAKEGSJ@`fJVwEeXJAIL&fJV�EGC>fGE�cFY>@`@BADV`abY>fJH�Ä
L&fJ?WEeYWEeX/AI�JEGXtEGLO]tA�CWEe@BC>fJVBL�EGLOY>fk��@`Yn] ��C>M&V`A�EeYWEG@`SJA�Y>@QCWEG@`C>fJVBL�EGLOYnfp��@BY>]»EG@`SJA�EeYt��C>M&V`A�Yn@
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�bYFEeXvYhcDcFSJ@`@BADHJrwcDYnfJV`L&HJAD@BLOf/?�L&]_a/SJMOVBADVBrlV�EeAFaJV`rwY>@I�bYFEeXvHJSJ@BLOf/?^EGXJA^LOfGEeAF@�|�C>M�� L��������Jr.j������&N
� N�N.� N.O�¢ �����.O N.T�� U�J [ ��WX�.�.W�L���������Wdj����._I~�@`A�EeSJ@BfJV}EeXJA�EeYËEeC>M>M&ADf/?FEeX[Y>�eEeL&]_A\HJS/@`L&fJ?\Z[X/LOc¨X
EGXJA^aJ@`AFHJLOcFCFEeAQ|�C>M&SJA^LOVREe@BSJA^Y>@Q��C>M&V`A^HJSJ@BLOf/?^EGXJA^LOfGEeAF@�|�C>M�� L��������Jr.j������&N

¼{�wC�SJV`AF@çZ§C>fGEeV�EGY�V`abADcFLO�À��C�]tAFC>V`SJ@BAzEeXJCËE^cDC>f/fJYFE[�bAWV`abADcFLOdJAFHpS/V`L&fJ?tY>fJA�Y>�/EGXJA�aJ@`AFHJADd/fJADH
��SJfJc�EeL&Y>fJVBr§XJAv�>V`XJAvcFC>fÇH/ADdJfJAkXJL&V#�>X/AD@tY�Z[fÇY>�/V`AD@�|�CFEeL&Y>fÐ��SJfJcKEGLOYnfJN ¼{fÎY>SJ@tLO]taJM&AD]tAFfeEGCFEeL&Y>fJriC
SJVBAD@�Ä�HJADd/fJADHÏY>�/V`AD@�|�CFEeL&Y>fÌ��S/fJcKEGLOY>fÌLOV[C>fG�Ç��SJfJcKEGLOYnfkEeX/CFE�cFC>fÌcFY>]��/LOfJA�aJ@`AFHJADdJf/ADH¸Y>�/V`AD@�|�CFEeL&Y>f
��SJfJc�EeL&Y>fJV�Z[L�EGXÇV�EeC>f/HJC>@`HÇ]tCFEeXJAF]tCFEeL&cDC>MQ��S/fJcKEGLOY>f/VÊC>f/HÇcFC>fÇ�bAvcDY>]taJL&M&ADH£Z[L�EeXÇC�V�EeCnfJHJC>@BH¤ý
cDYn]_a/LOM&AD@BN

�QXJA^��Y>M&MOY�Z[L&fJ?tAK�saJ@`AFV`VBLOY>f/V§C>@BAzEeXJ@BADA�AK�sC>]taJM&ADVuY>�wY>�JVBAD@�|/CËEeL&Y>fp��S/fJcKEGLOY>f/VQHJADdJf/ADHgS/V`L&fJ?taJ@`A�Ä
HJAFdJfJADHpY>�JVBAD@�|�CFEGLOYnfg��SJfJc�EeL&Y>fJVBNi�QXJA[@`AFV`SJM�E�Y>��EeCnLOfJAFHpYnfpC>a/aJM��sL&fJ?[EGXJAD]»EeY�EeXJA�EeX/@`ADA[aJ@BADHJL&cDCFEGA
|�C>M&SJA�EeL&]_AFMOL&fJAFViY>�ÆPRL&?>SJ@`A < NOþtL&VuCnMOVBYÊ?>L�|}AFfg��Y>@QAFC>c¨XkAK�sC>]taJM&ADN

£ R�� ��U�N�JM��Wd��WbV Z�W�c�o._�cFY>SJfGEeViEGXJAqfxSJ]��bAD@�Yn��EeL&]_AFV�C>f¸SJagEG@`C>f/V`L�EeL&Y>fÏY�cFcDSJ@BV��sA�E{ZWAFADf
TvgtC>f/H =¤� ]tVucDY>f/V`L&HJAD@BLOfJ?Ê�sYËEeXvV�EGADaJVuC>fJHvL&]_a/SJMOVBADVBN§�QXJA^@`AFV`SJM�EeVuY>��EGC>L&fJADHk��Y>@�EeX/AQEGXJ@`AFA
aJ@BADHJL&cDCËEeAQ|/CnMOSJA�EGLO]tADM&L&fJADVuC>@`AFr�@`AFV`abADcKEGL�|JADM���rlþ>r�þ>r�CnfJH � N

£ �����.O*N.T�� U�J#��Wk^�WbV Z�W f Z._È@`A�EeSJ@BfJV[EGXJApM&ADf/?FEeX¡Yn��EeL&]tApHJS/@`L&fJ?pZ[XJL&c¨XÌEeXJAkaJ@BADHJL&cDCFEGAgL&V
EG@`SJA_C>�ÀEeAF@IEGXJA�VBADcFY>fJHpEG@`C>fJVBL�EGLOYnf¸��@`Y>] ��C>MOVBA[EGY_Ee@BSJA_Y�cFcDSJ@B@`ADH/N£PµY>@�EGXJA[EGXJ@`AFA�aJ@BADHJL&cDCFEGA
|�C>M&SJA�EeL&]tADM&LOfJAFV`rJEeX/A[Yn��EeC>L&fJAFHt|�C>M&SJADVuC>@BA�TËN < ]tV`r¥gt]tV`rwC>fJH ¡ N¦g_]_VI@BADV`abADc�EeL�|}AFM��>N

£ T U.� N�O U�N�JM��WY�.W ^�W3Z�W�o�Z._ÊLOfJH/LOcFCFEeAFV�EeXJA�LOf/V�EeCnfeE�Y>�sEeX/A�VBADcDYnfJH�SJaÊEG@`C>fJVBL�EGLOYnf��sA�E{ZWAFADf
g�C>fJH � g�]tVp��cDYnfJV`L&HJAD@BLOf/?ÌY>fJM�� L&]taJSJM&V`ADVB�`N �QXJAk@`ADVBSJM�EeV_��Y>@§EeXJA¶EGXJ@`AFAka/@`ADH/LOcFCFEeA�|�C>MOS/A
EGLO]tADM&L&fJADVuY>�lPRLO?nSJ@`A < N&þtC>@`AFr�@`ADVBasAFcKEGL�|JADM���r§gÊ]tV`r�þ u N = ]tV`r�CnfJHpþ}TFNOþt]tV`N

ð§ñ�ò§ñ�ò ¨©��y�{/öwûª¨zö§«Köwù�û�ø¬~��
o VQA��saJMOCnLOfJAFHgC>�bY�|}AFr�C�aJ@`AFHJLOcFCFEeA[C>fJHqCnfkYn�JV`AF@�|�CFEeL&Y>fk��SJfJc�EeL&Y>fvC>@`A�HJAFdJfJAFHp��Y>@QCnMOMsAK�sasAF@`L&]tADfGEeV
L&fJcDM&SJHJAFH L&f¸EeXJA�V�EeSJH��>N o �ÀEGAD@�Yn��EeC>L&fJL&fJ?�EeXJA�a/@`ADH/LOcFCFEeA�|�C>M&SJA�EeL&]tADM&LOfJAFVvC>fJH¸EeXJA�CnV`V`YhcDL&CFEGADH
Y>�JVBAD@�|/CËEeL&Y>f ��S/fJcKEGLOY>fÎ|�C>MOS/ADV`r�CÎSJVBAD@k]tLO?>XGEÌ�sA�L&fGEeAD@BADV�EeADH¥LOf ADV�EeL&]_CËEeL&fJ?¤CÎ]tADC>VBSJ@`AÈ��@`Y>] C
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V`S/�JV`A�E^Y>��AK�sabAD@BLO]tADfGEGVQY>�/EeXJAiV�EGSJH���NIjwY>mxLbaJ@`Y�|sLOH/ADV�EeX/A§SJVBAD@ÆZ[L�EeX�EGXJA§C>�/LOM&L�E{�_EeY�V`AFMOAFcKE[C�VBSJ�JVBAKE
Y>�[AK�sabAD@`L&]tADfGEeVp�JC>VBADH¥YnfÏEGXJA�Y>�JVBAD@�|�CFEGLOYnf ��SJf/cKEeL&Y>fÏ|�C>MOS/ADV`Na®iV`L&fJ?ÇV�EeC>f/HJC>@`H ]tCFEeX/AD]tCFEeL&cDCnM
��SJfJc�EeL&Y>fJVÆEGXJCFE§cDC>f��sAucDY>]taJL&M&ADH�Z[L�EeX�C¶V�EeC>f/HJC>@`H�ý cDY>]taJL&MOAF@zC>f/H�Y>�JVBAD@�|�CFEGLOYnf���SJfJc�EeL&Y>f�|�C>M&SJADVBr
EeX/AQSJV`AF@�cFC>ftHJADd/fJAIC�V`SJ�JVBAKEi��SJfJc�EeL&Y>fWEeXJCËEu@`AKEGSJ@`f/VyEe@`S/AQY>@ç��C>M&V`ADNzï��sC>]taJM&ADV\Y>�bV`S/�JV`A�E§VBADM&ADc�EeL&Y>fJV
C>@BAD~

£ A��yabAD@BLO]tAFfeEGV§��Y>@�Z[X/LOc¨XtEeXJA^Y>�JVBAD@�|/CËEeL&Y>fp��S/fJcKEGLOY>f�|�C>M&SJA^LOVI�bAKE{Z§ADADfgþ_CnfJH¸T"g>r�C>fJH
£ A��yabAD@BLO]tAFfeEGV�EGXJCFE[XJC�|}A[abY>V`L�EeL�|}A[Y>�JVBAD@�|�CFEGLOYnfp��SJf/cKEeL&Y>f�|�C>MOS/ADV`N

ð§ñ�ò§ñ�ð ¨zû¯��÷�°I±*²tö³|�ö³«µ´ öwú�{¶��õ}ö³{
�QXJAtEeXJ@BADAgcFY>fJcFADa�EGV�SJV`AFH¡��Y>@_]tADC>VBSJ@`AFV�CFE_EeXJApV�EeS/H�� MOA�|}ADM&r^fJC>]tADM��¥aJ@`AFHJLOcFCFEeAFV`r�Y>�/V`AD@�|�CFEeL&Y>f
��SJfJc�EeL&Y>fJVBr/C>fJH�V`SJ�/V`AKE�V`AFMOAFcKEeL&Y>fJVBrJXJC�|}A��sAFADf�HJADVBcD@`L&�bADH¶C>�bY�|}AFN��QXJL&VÆVBADcKEGLOYnf¶AK�saJM&C>L&fJVbEGXJA�a/@`YhcDADVBV
Y>�lcDY>]��JL&fJLOf/?[EeX/ADV`AQEeX/@`ADA^cFY>fJcDAFa�EeVçEeYtY>��EeC>L&fp]tAFC>V`SJ@BADVuCFEQEeX/A[V�EeSJH��£MOA�|}ADM&N

hJSJaJabY>VBAlEeX/A�SJVBAD@lHJADd/fJADH�CçEe@BLOaJM&A§��V`S/�JV`A�EQV`AFMOAFcKEGLOY>f/rJaJ@`AFHJL&cDCFEGADrJY>�/V`AD@�|�CFEeL&Y>f���S/fJcKEGLOY>f/�`N o �ÀEeAF@
HJAFdJfJL&fJ?tEGXJL&VQEG@`L&aJM&ADryEeX/A_S/V`AD@^]tL&?>XGE�ZWC>fGE^EeYv��YhcDSJV�Ynf£CvVBSJ�JV`A�EÊY>��A��sasAF@`L&]_AFfGEeVuEGXJCFEtL&V^�JC>VBADH
Y>f�EeXJAuY>�JVBAD@�|/CËEeL&Y>f���SJf/cKEeL&Y>f^|/CnMOSJAFVzY>��EeC>L&fJADHÊSJabY>fÊCnaJaJM��yL&fJ?iEGXJL&VwEG@`L&aJMOAçEeY[C>M&MnEeXJAuAK�sabAD@BLO]tADfGEGV`N
PµY>@�EeXJL&VzVBSJ�JVBAKEersC�fJA�Z»aJ@`AFHJL&cDCFEGA§C>fJHÊC�f/AKZ»Y>�JVBAD@�|/CËEeL&Y>f���SJfJc�EeL&Y>f�cFC>f��bAiH/ADdJfJAFHJNQ�QXJL&V�cDCnf��bA
@`AFaJ@`AFV`AFfeEGADH�CnVçEGXJA^��Y>M&MOY�Z[L&fJ?tV`AD�xSJAFfJcDA�Y>�µEG@`L&aJM&ADV`~��B��V`S/�JV`A�E¶VBADM&ADcKEGLOYnfwTFrwaJ@`AFHJL&cDCFEGA�TFr�Y>�/V`AD@�|�CFEeL&Y>f
��SJfJc�EeL&Y>fwTF�Br���VBSJ�JV`A�E�V`ADM&ADc�EeL&Y>fJþ>rwaJ@BADHJL&cDCËEeADþnr�Y>�JV`AF@�|�CFEGLOY>fk��SJfJc�EeL&Y>fJþ>�B�`NQ�QXJL&VIaJ@`YhcDAFV`VuY>�wV`AFMOAFcKEeL&fJ?
C�V`S/�JV`A�E�C>f/HÏHJADdJf/LOfJ?£C�fJA�Z aJ@BADHJL&cDCFEGAvC>fJHÎfJAKZ Y>�JVBAD@�|/CËEeL&Y>fÎ��SJfJcKEGLOYnfÇcFC>fÏ�sAq@BADabADCFEGADHJN o
]tADC>VBSJ@`AÈCFEqEeX/AÈV�EeSJH�� M&AK|JADM^LOV�EeX/ADf¥H/ADdJfJAFH �G�»C>f Y>@`HJAF@`AFH¥V`AF�xSJADfJcFA¸Y>����V`S/�JV`A�E¸VBADM&ADcKEGLOYnfJr
aJ@BADHJL&cDCFEGADrRYn�JV`AF@�|�CFEeL&Y>f���S/fJcKEGLOY>f/��Ee@BLOa/MOAFV`rsZ[XJAF@`AiEGXJA�VBSJ�JVBAKE_V`AFMOAFcKEGLOY>f�Yn�yEeXJA�dJ@`V�E§Ee@BLOa/MOA¶VBADM&ADc�EeV
C>M&M�EeX/A�AK�sasAF@`L&]tADfGEeVuLOf¶EGXJA�V�EGSJH���Nu�QXJA�Y>S�EeaJS�E[Yn�}EGXJA�M&C>V�E[Y>�/V`AD@�|�CFEeL&Y>fk��SJfJcKEGLOYnfkYn�}EGXJA�Y>@BHJAD@BADH
V`AF�xSJADfJcFA�L&VIcDC>M&MOAFHgCW¿l±l°��ê�ë`©�®`´íìh°�½¯ªKêD±ÊîK³�±lèe½¯ªKêD±�ìh°� ³y®`N

<	·



Ò¸Ó�Ò Õ Öt×�Ø�Ù�Ú�Ö�ØÜÛÜÖWÝÐÞ�Ötß ¸º¹uÚ¼»gØ�ØÜâ�à�Ù�ß�½`ÖtØ

PRL&fJC>MxY>�JVBAD@�|/CËEeL&Y>f���SJfJc�EeL&Y>fi|�C>M&SJADVÆC>@`A�aJ@`YhcDAFV`V`AFH�LOf/V`L&HJA�ADCnc¨X�V�EeS/H��ÊC>fJH¶C>cF@`Y>VBV�V�EeSJHJL&ADVyEGY§Y>��EeC>L&f
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V`Cn]_a/MOAFr�LON&ADN&r/EeXJA���C>@BA�C>M&M�LOf/V�EeCnfJcDAFVuYn�}EGXJA^V`C>]tA�@BC>fJHJY>]º|�C>@`L&C>�JM&ADNQ¼{f¶EeX/A[��YnMOM&Y�Z[LOfJ?tHJL&V`cFSJV`VBLOYnfJr
M&AKE�Ê �bAREeXJAIfxSJ]��sAF@�Y>�bV�EGSJHJL&ADVBr�Ë¼Ìw�bAREeXJAIfxSJ]��sAF@�Yn�yAK�sabAD@BLO]tADfGEGVzL&f_V�EeSJH��iÍ�rÏÎÑÐ ÒÌ,Ó}Ô Ë¥Ì��bA
EeX/AzEeYFEGC>MsfxSJ]��sAF@IY>��AK�sabAD@`L&]tADfGEeVuL&fqC>MOMxEeXJA�V�EeSJH/LOAFV`r�C>fJH��ÏÕ%Ö Ì��sA�EeXJA�dJf/C>MyY>�/V`AD@�|�CFEeL&Y>fq��SJfJc�EeL&Y>f
|�C>M&SJA^Y>�µEGXJA�×eEeXkAK�sasAF@`L&]tADfGE¶Yn��V�EGSJH��ØÍ`N

�QXJA[dJ@`V�E���YnSJ@QfJY>f�Ä�cDAFfeEG@`C>M�]tY>]tAFfeEGViCn@`A�EeXJAFfpH/ADdJfJAFHg�G�qEeX/A[��YnMOM&Y�Z[LOfJ?_AK�saJ@BADVBV`L&Y>fJV`~

Ù¥ÚÛ Ð T
Î

Ò
Ì,Ó}Ô

Ü�Ý
Õ#Ó}Ô �

ÛÕ%Ö Ì Z[X/AD@`AßÞiÐ TáàDþ	à = à <

� g



�QXJA_EGXJ@`AFAgcFADfGEe@BC>Mi]tY>]tAFfeEGV�Y>�WYn@`HJAF@`V�þnr = r§CnfJH < cFC>f¤�bAkY>��EeCnLOfJAFH¡��@`Yn] EeXJApdJ@`V�E���Y>S/@
fJY>f�Ä¨cDAFfGEe@`CnM�]_Yn]_AFfGEeVu�e�qEGXJA^AK�saJ@BADV`VBLOYnfJV§L&fz�&T = �yaJN�T  r�ï\�xfJN��`T"g	g>�`~

Ù¥â Ð Ù¥Úâ�ã � Ù¥Ú Ô � â � < NUTË�
Ù¥ä Ð Ù Úä�ã = Ù Úâ Ù Ú Ô¼å þi� Ù Ú Ô � ä � < NOþn�
Ù¥æ Ð Ù Úæ�ã < Ù Úä Ù Ú Ô¼å u Ù Úâ � Ù Ú Ô � â ã = � Ù Ú Ô � æ � < N = �

�^fJcDAIEeXJA[dJ@`V�E���Y>S/@ucFADfGEe@BC>Ml]_Yn]_AFfGEeV§Cn@`A[Y>��EeCnLOfJAFHJr}EeXJA[©2çh®`Âç±l®`©¨©§C>f/H3çe³h´n½�êD©¨ª�©WcFY�Avè_cFLOAFfGEeV
C>@BA[cFC>M&cDSJM&CFEeAFHpS/V`L&fJ?^EGXJA^��Y>M&MOY�Z[L&fJ?ÊA��saJ@`AFV`V`L&Y>fJVB~

é Ô8Ð � Ù¥ä � â
� Ù¥â � ä é â Ð Ù¼æ

� Ù¥â � â � < N < �

PRL&fJC>M&M��>r�abAD@`cFADfGEeL&M&ADVW��Y>@ç|�C>@`L&Y>SJV�êµÄ�MOA�|}ADM&VWC>@BA�Yn��EeC>L&fJAFH��G�ÌS/V`L&fJ?�EeX/Aìë�Y�Z[]tC>f�C>f/H hJXJAFfeEGY>f
C>aJa/@`Y��sLO]tCFEGLOY>fX�&T < r\T � �&NíëzY¨Z[]tC>fvC>f/Hnh/XJADfGEeYnfkL&fGEe@BY�HJS/cDADHkCt@`CFEGLOYnfJC>My��@BC>cKEGLOYnfqC>aJaJ@BY¨�sL&]tCFEeL&Y>f
��Y>@IC>fG�ÈasAF@`cFADfGEeL&MOA�îðïÊYn��C�V�EeC>f/HJC>@`H/L¿¾FADH�HJL&V�EG@`L&�JS�EGLOY>fÏ� Ù Ô�Ðñgðà Ù¥â Ð TF�uY>�bEGXJA ü ADC>@BV`Y>fgV��sV�EGAD]tN
�QXJL&ViCnaJaJ@`Y��sL&]_CËEeL&Y>fpS/V`ADVuCpT · Ä�asY>L&fGE[��Y>@`]�SJM&C>~

îðï�Ðóò ï<Ö Ô ô é Ô�à é â
ò ï<Ö â ô é Ô�à é â Z[XJAD@BADr � < N � �

ò ï<Ö Ì é Ô#à é â Ð õ"ö
÷2ø	ù

ö ävú
û Ì,üï<Ö ÷ Ö ù é Ô ÷ éýùâ ��Y>@�Í�Ð TvàDþ � < N u �

�QXJA�|/CnMOSJAFVÊYn� ú
û Ì�üï<Ö ÷ Ö ù C>@BAp?>L�|}AFf¤L&fþ�&T < r[T � �ON��»XJAFf Ù¥ä�ÿ g>r\EGXJA��µÄ�asAF@`cFADfGEeL&MOAkY>�\EeXJAvfJY>f�Ä

V�EGC>fJHJCn@`HJL¦¾DAFHgHJL&V�EG@`L&�JS�EeL&Y>fkLOVI?>L�|}AFfg�G���2ï�Ð Ù Ô å ô Ù¥â îðï�N �»XJADf Ù¥ä�� gðà��2ï�Ð Ù Ô ã ô Ù¥â î û Ô��	ï ü�N

ð§ñ�ð§ñMw ¨zû�õ}úçûhø
	�öl÷�� ölø¬È�uûhöw÷�´ öwú�{¶��õ}ö³{
h�EG@`CFEGLOdJAFHuZ§ADL&?>XGEeAFH¶cDC>]taJCnLO?>f[]tADC>VBSJ@`AFV�C>@BA\ADV�EGLO]tCFEGADH��e�_�/SJLOM&HJL&fJ?§VBC>]taJM&ADV�cFY>fGEeC>L&fJL&fJ?çEeXJA�dJfJC>M
Y>�JVBAD@�|/CËEeL&Y>f���SJfJc�EeL&Y>f�|�C>M&SJADV���Y>@�ADC>c¨X�VBADM&ADc�EeADHqV�EeSJH���rycFY>]taJS�EGLOfJ?§EGXJAu]_Yn]_AFfGEeV`ryC>fJH[EGXJADf�SJV`L&fJ?
CWZWAFLO?nXeEGADH���S/fJcKEGLOY>f�EeYtcFY>]��JL&fJAIEeXJA^ADV�EeL&]tCFEeL&Y>fJVuY>�l]_Yn]_AFfGEeVuY>��EeCnLOfJAFHp��Yn@QADC>c¨XpV�EeS/H���Nu�QXJAD@BA

� T
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C>cF@`Y>VBV§V�EGSJHJL&ADVi�&T ¡ �&N�Pµ@`Y>]ÉCÊV�EGCFEeL&V�EGLOcFC>Mb|sL&AKZ[abY>LOfGEGrbEeX/A���SJfJc�EeL&Y>fJVi��Y>@icFC>M&cDSJM&CFEeL&fJ?�EGXJA[]_Yn]_AFfGEeV
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�G�ÎcD@BC>V`X/LOfJ?nrwEGXJAt@`AD]tC>L&fJL&fJ?kaJ@`YhcDAFV`V`AFV�AFMOAFcKEÊCpf/AKZÉM&ADCnHJAD@^SJVBLOfJ?�EeX/A_VBC>]tAÊa/@`YFEGY�cFY>MONqýQ@BC>V`X/ADH
aJ@BY�cFADV`VBADVicDC>fv@`AFV�EGC>@�E�C>fJH) KY>L&f¶EeXJA^V��sV�EeAD] C>?nC>LOf/N

�pÓ`Ô â�à�×uàÆÖ Õ ×ì¹zá�½eÞ�Ö â'%pÖÂ¹�½`Ýb¹u×uà;½#»gÞ
o �ÀEGAD@^L&]_a/MOAF]_AFfGEeL&fJ?ÊEeX/A_CnaJaJM&LOcFCFEeL&Y>fJr�EeXJAtfJA��xE�V�EeADaÈLOV�EGYkVBasAFcDL&�À��EeXJAtAK�sAFcDS�EGLOY>fÈY>�lEGXJAtC>aJaJM&L�Ä
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�bA�V`abADcDL&dJAFHJr�YnfJA�asAF@^MOL&fJADrçL&f£Cq]_Cnc¨XJLOf/ADV[dJMOAFNq�QXJADf/r���Yn@WADC>c¨X£V�EGCFEeAt]tC>c¨XJL&fJAp��L&f�CvV�EeS/H��s�`r\C
V�EGSJH��£dJM&A^XJC>VREeYt�bA^V`abADcDL&dJAFHJrJZ[XJLOc¨XgXJC>VREeXJA^��Y>M&M&Y¨Z[L&fJ?t��Y>@B]_CËEe~
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[ L�N�O N.P Q.O�R S.T U.P*L1O.P�R�T�9.T�R�O N�T��*U���T�¢�P��
[ �.O*�.¢ N�L1O�P�R�T�9.T�R�O N.T��*U��.T�¢�P��
[�� U�� N�������P U�N.P ���1O1O.¢�T�R�O N.T��*U�j��.P�R ��N.O�/�¢�PjS.O N�S��
[ �1O4O.¢�T�R�O*N.T�� U���� . ���.P*U�N.���

ÿ Y�Z»EeXJA�cFC>]taJC>L&?>f�AK�sADcFS�EeL&Y>f£cDC>f��bAD?nLOfJN_PRL&@`V�EersEGXJA¶cDAFfGEe@`CnMRHJC>AF]_Ynf£L&VWV�EeC>@�EeADH/rçC>fJH�EeX/ADf
EeX/A[M&YhcDC>M�H/C>AD]tY>fJVuC>@BA�V�EeCn@�EeAFHJNu�QXJA^cDY>]t]tC>fJH�EeY_V�EGC>@�EQEGXJA^MOYhcDC>M�H/C>AD]tY>fJVIL&V

¢���>�T � [ �.O�P ��� U�L�N.O*��N��1O���T�¢�P��ó[ �.O�P ��� U13.� U�N.O�R N���T�¢�P��ó[ �.� �.P*�.T�¢�P�� [�3.P U�N���O�¢ �.O�P*�.� U17.��� N��.O ��P��
[�3.P*U�N��.O�¢*�.O�P �.�*U1S.� ��N��

�QXJADfpC>M&M/EeXJA^V�EGCFEeA^]tC>c¨XJL&fJAFViC>@BA^V�EeCn@�EeAFHJNI�QXJA^cDY>]t]tC>fJHtEeYtV�EGC>@�E[AFC>c¨XgYn�µEGXJAD] L&V

� U.�*N������.P*U�N.P ���4O1O.¢�T�R�O N.T�� U�j���P�R*��N�O�/�¢�Ps[ L�N����4:��.T�¢�P�� [ �.O�P ��� U13.� U�N.O�R N���T�¢�P��s[�2.��R�O�¢ �.T ��P�¢�T U.P*�.T�¢�P��

�QXJAQAK�sabAD@BLO]tADfGEuL&VRC>M&MOY�Z§ADHWEeY§@`SJf¶S/feEGLOM�cDY>]taJM&AKEGLOYnfJN��QXJAQY>S�EeaJS�E�Y>�}ADCnc¨X�AK�sasAF@`L&]tADfGEiAK�sADcFS�Ä
EeL&Y>fÊcDY>fJVBLOV�EeVQY>�hEeXJAuMOYhcDCnMxEGLO]tADM&L&fJADV�Yn��EeXJAiV�EGCFEeAi]_Cnc¨XJLOf/ADV`NIë�AF��Y>@`AiC>fJHÊC>�ÀEeAF@�A�|}AD@���A��yabAD@BLO]tAFfeEGr
EeL&]tADV�EeC>]taJV�Cn@`A§Yn��EeC>L&fJAFHJrhZ[XJL&c¨XqC>@BA§SJVBADHq��Y>@�Y>Ñ�Ä¨M&LOfJAicDM&Y�c¨mtV��yf/c¨XJ@`Y>f/L¿¾FCFEeL&Y>fvHJSJ@BLOfJ?uEeXJAiC>fJC>M��xÄ
V`L&VIaJXJC>VBADN o M&M/EeXJA�EGLO]tADV�EeC>]taJVuC>@BA�V�EeYn@`ADH�EeYn?>AKEGXJAD@IL&fpCtV`L&fJ?>M&A�EeL&]tADV�EGC>]taJV§d/MOAFNu�lYtY>��EGC>LOf�EeX/A
EeL&]tADV�EeC>]taJVBr}EGXJA^��Y>M&MOY�Z[L&fJ?ÊcFY>]t]tC>fJHgL&VI@`SJfkY>fvC>M&M/EeXJA^]tC>c¨XJL&fJAFViL&ftEGXJA^V��sV�EGAD]t~

. P N�� N.O �1O�� [ Q.O�R S�T U.P�� ��T�¢�P��ñ[*�����1/.P*�1519�L1:�U.R Q.� . ��� [ ��T �.P �.P*N1<.P�P U�L1:�U.R Q�� . ���s[�S.� ��N������1/�P �.�
[ �.T*�.P�� N.O*�1O.� �.T�¢�P��

¼{�Æ]�SJM�EeL&aJMOA�V�EeSJH/LOAFVuCn@`AWaJ@BADVBADfGE�LOfvC���C>SJM�E^L&f! KADc�EeL&Y>fvcDC>]taJCnLO?>f/r�EeXJA§AK�sADcFS�EeL&Y>fkaJ@`YhcDAFHJSJ@`A���Yn@
ADCnc¨X�Y>�sEeX/AD] LOV\EeXJA�V`C>]tA¶CnV§C>�bY�|}ADN[¼{fÊEGXJA¶cDCnV`A�Yn�sEeXJAIEeAFV�EtC>a/aJMOL&cDCËEeL&Y>fJrl]�SJM�EeL&aJM&A�V�EeS/HJLOAFVWC>@BA
AK�sAFcDS�EGADHÊEGY_abAD@B��Y>@`]»EeXJA�E{Z§YÊA�|/CnMOSJCËEeL&Y>fJVIV`SJ?n?>ADV�EeADHpLOfnhJAFcKEeL&Y>f � N < NQÍ�Y>@`A^HJA�EeC>L&M&ViC>�bY>S�EQEGXJADVBA

u><
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�pÓ#r nÜ×oJ %�×ì½#NpÞ ¸ Þ�×�æ`ã£Ø�½eØ

¼{fÌcFC>]taJC>L&?>fÌCnfJC>M��yVBLOVBrzC>M&MyEeX/AÊM&Y�cFC>M�EeL&]tADM&LOfJAFV�?>AFfJAD@BCFEeAFHÌHJS/@`L&fJ?_EGXJAÊcFC>]taJC>L&?>fÌA��sADcDS�EeL&Y>f¸C>@BA
cDYnfe|JAD@�EeADHqEeY[EeXJA¶cFY>@`@BADVBasY>f/HJLOf/?k?nMOY>�/C>MµEGLO]tAFMOL&fJADVBNt�QXJA�dJ@`V�EtV�EGADa�L&f�HJY>L&fJ?�EeX/LOVWL&VzEeY�cDY>]taJS�EGA
EeX/A[�bY>SJf/HJVIY>f3ê¸CnfJH é ��Y>@QADCnc¨Xp]tC>c¨XJL&fJAFNi�QXJL&VuLOVIHJY>f/A[S/V`L&fJ?^EGXJA^��Y>M&MOY�Z[L&fJ?ÊcFY>]t]tC>fJHJ~

O�¢�O�S.O�/.P N�O [ �.T �.P�� N.O �1O�� �.T�¢�P��ñ[ Q.O�R*S.T U.P��*�.T�¢�P�� [ �.¢�O�S�O�/.P N.O*�.T�¢�P�� [ Q171e���T�¢�P��

�QXJAIêpCnfJH é Y>�}ADCnc¨X�]_Cnc¨XJLOf/AQC>@`A�cDY>]taJS�EGADHtSJVBLOfJ?zEGXJAz��CnV�EeAFV�Eu]tC>c¨XJL&fJA�L&f§EeX/A�V��sV�EGAD] C>VsEeX/A
@`AF��AD@BADfJcFA�]tC>c¨XJL&fJAFrlCnfJHpCn@`A�V�EGY>@`AFHpL&f�EeXJA^C>M&aJXJC>�bAKEGCtdJMOAFNI�QXJA^��C>V�EGADV�E�]tC>c¨XJL&fJA[LOV�EGC>mnAFfgC>VREeX/A
@`AF��AD@BADfJcFAu]tC>c¨X/LOfJAFrµV`L&fJcDAREeX/AD@`A�Z§Y>SJM&H_�sAQC�M&Y>V`VçYn�bCncDcDS/@`C>c��vLO�>EGXJA�EeL&]tADV\Y>f�C���C>V�Eu]_Cnc¨XJLOf/AçZ§AD@BA
]tC>aJabADHpY>fGEeYWEeXJAQEeL&]tADVuY>�lCÊVBMOY�Z§AD@u]_Cnc¨XJLOf/ADN§�QX/A�Í À�¾�d/MOA^cDYnfeEGC>L&fJV\EGXJA^V`abADAFH�Y>�}EeXJA^��C>V�EeADV�E
]tC>c¨XJL&fJA¶L&fÊEeX/A�V��sV�EeAD]tN o �ÀEeAF@§cDYn]_a/S�EeL&fJ?�EGXJA�êÎC>fJH é ��Yn@iAFC>c¨X�]tC>c¨XJL&fJADrsEGXJA�M&YhcDC>MJEeL&]tADM&LOf/ADV
Y>��CnMOM>EeX/A§V�EGCFEeAu]tC>c¨XJL&fJADVz��Y>@�AFC>c¨X�A��yabAD@BLO]tAFfeE[Cn@`AuaJMOCncDADH�LOfGEeY�C�VBLOfJ?nMOAW?nMOY>�/C>MnEeL&]tADM&LOfJAFr�V`YIEeXJCËE
EeX/AD@`AtL&V�Y>fJA�?>M&Y>�JCnMsEeL&]tADM&LOfJAtabAD@�A��yabAD@BLO]tAFfeEGN o M&V`Y>ryEGXJAtcDY>@B@`ADc�EefJAFV`V[Y>��EeXJAt��C>S/M�EtL&f! KAFcKEeL&Y>fJV^L&V
HJA�EeAD@B]tLOfJAFHJNu�QXJA���YnMOM&Y�Z[LOfJ?_cDYn]_]tC>f/HpabAD@B��Y>@`]tVI�sYËEeX¶EeXJAFV`A[Y>abAD@`CËEeL&Y>fJV`N

�.O�>�P . ¢���/�O�¢ [ �.¢�O�S.O�/.P N�O �.T�¢�P��ñ[ Q171e��.T�¢�P�� [�0.¢���/.O�¢ �.T �.P�¢�T U.P ��T�¢�P��ó[�2.��R�O�¢ �.T �.P�¢�T U.P ��T�¢�P V��
[ �.O*�.¢ N.� U4s.P�R N.T�� U��.P��*�.¢ N.� ��T�¢�PsV�� XtX�X [�2.��R�O�¢ �.T*�.P�¢�T U�P �.T�¢�PÃU.�ª[ �.O �.¢*N.� U1s.P�R N.T�� U��.P�� �.¢*N.� �.T¯¢�P
U.�

�QXJA'Í�EeXÈMOYhcDC>M�EGLO]tADM&L&fJA�dJM&A�L&VQEeXJA_MOYhcDCnM�EGLO]tAFMOL&fJA�Yn�lEeX/A'ÍéEGXÌV�EeCFEGAÊ]tC>c¨XJL&fJA���Yn@QEGXJL&V�A��yabAD@�Ä
L&]_AFfGEeNÌ�QX/A���C>SJM�EqL&f! KADc�EeL&Y>f¸@BADV`S/M�EGV�dJMOAFV¶cDYnfeEGC>L&f¸LOf/HJLOcFCFEeL&Y>fJV�Y>�ÆZ[XJA�EeXJAF@�ADC>c¨X¸��CnSJM�E�XJC>V��sAFADf
cDYn@`@`AFcKEGM��pL&f! KADc�EeADHqL&f[EGXJA§cFY>@`@BADVBasY>f/HJLOf/?¶V�EGCFEeAi]_Cnc¨XJLOf/A§L&f�EeXJL&VzA��sasAF@`L&]_AFfGEeNI¼{��C>fG�pY>��EGXJA§��C>S/M�EGV
C>@BAuL&fJcFY>@`@BADcKEiL&f�C>ftA��yabAD@BLO]tAFfeEGrhEGXJAIAK�sasAF@`L&]tADfGE�L&V�H/LOVBcDC>@BHJADHJrbC>fJH_L&V�f/YFEiSJV`AFH�L&fÊ]tADCnV`SJ@BAicFY>]WÄ
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aJS�EGCFEeL&Y>fJN ÿ YFEGA§EeXJCËE�EeXJA�C>�bY�|}A�cFC>]taJC>L&?>fÈCnfJC>M��yVBLOV^L&V�asAF@`��Y>@B]tADH���Y>@WAFC>c¨XÈA��sasAF@`L&]_AFfGE�Z[L�EeXJL&f
ADCnc¨XgV�EGSJH��>NiPµY>@�EGXJA�EeADV�E�C>aJaJM&LOcFCFEeL&Y>fJr/EGXJA^cDC>]taJCnLO?>fpAK�sADcFS�EeL&Y>fpC>fJHkC>fJC>M��sV`L&ViC>@BA^asAF@`��Y>@B]_AFHpCnV
HJAFV`cD@BLO�bADHpC>�bY¨|JADr�C>f/H�EGXJA�?>M&Y>�JC>MhEeL&]_AFMOL&fJAFVuCn@`A�Y>��EGC>L&fJADHk��Y>@�AFC>c¨XpYn�}EGXJA^AK�sabAD@`L&]tADfGEeVuL&f�Z[X/LOc¨X
��C>SJM�E[L&f! KADc�EeL&Y>fJVçZWAF@`A[HJY>fJA^cDYn@`@`AFcKEGM��>N

�pÓ#u Õ Öt×�Ø�Ù�Ú�Ö â'%pÖÂ¹�½`Ýb¹u×uà;½#»gÞ ×�Þ�ß p»Øbà�½�J ×Ià�½#»pÞ

�QXJL&VIV`ADc�EeL&Y>fkHJADVBcD@`L&�bADVçEeXJA^]tAKEGXJY�HvY>�lY>��EGC>L&fJLOf/?§EeXJA^@`AF�xSJLO@BADHk]tADC>VBSJ@`AFVi��@BY>]»EGXJA�?>M&Y>�JC>M�EGLO]tA�Ä
M&LOfJAFV�SJVBLOfJ?�jlYnmhL&NQPµY>@�EeXJA\EeADV�E�C>a/aJMOL&cDCËEeL&Y>fJrhEGXJA§d/@`V�EW]tADC>VBSJ@`AWcFY>@`@BADVBasY>f/HJVÆEeYIEeXJAidJ@`V�E�L&fGEeADf/HJADH
AK|�C>M&SJCFEGLOYnf�?>L�|}AFf�LOf(hJADc�EeL&Y>f � N < rµLON&ADN&rbHJAKEGAD@`]tL&fJL&fJ?§EeXJAucDY�|JAD@`Cn?>AWY>�sC>f�AF@`@`Yn@�L&f�C�MOAFC>HJAD@�aJ@`YhcDAFV`VBN
jwAKE¶V�EeS/HJLOAFVtTFrlþ>rlC>fJH = XJC�|}A¶Y>f/M��Ì��C>SJM�EeVv/49.O �.¢ N�V.W . 9.O �.¢*N.V.W�CnfJH�:19.O*�.¢ N.VqL&f! KADc�EeAFHJr�@BADV`abADc�Ä
EeL�|}AFM��>N§ýQY>f/V`L&HJAD@iV�EeS/H��¤TFr�L&f_Z[XJL&c¨Xw/19.O ��¢ N.VÊLOVuL&f! KADc�EeADHpLOfGEGY^EGXJA�V�EeCFEGA^]_Cnc¨XJLOf/A��JM&C>c¨m�Z[XJAFfgL�E
�bADcDYn]_AFViC_M&ADC>HJAF@`Nu�ÆY_HJA�EeAD@B]tLOfJAIEeXJA^cFY¨|JAD@BC>?>A[Y>�ÆCnfpAF@`@`Yn@ucFC>SJVBADHg�G�x/19.O ��¢ N.V Ô r/EeXJA[��Y>M&MOY�Z[L&fJ?
V�EGSJH��£]tADCnV`SJ@BA�cFC>fp�bA�SJVBADHJ~

J�JM��P�9.O �.¢*N�W JA/.¢�O�R�>CBD3�����L17._.WrN.� N.O�¢ �����.O N.T��*U�JM��WkL�������� j181S�W j���� j481S._�_.WªJ�JA5���L y��12���j\�
Z._.WªJA/.¢�O�R�>CB ��j�L�������� L�Q._�W JMN�� N.O�¢ �����.O N.T��*U�JM��WkL�������� j181S�W�j���� j184S._ �bZ._�_�_

¼{fÎEGXJA�C>�bY�|}A�V�EGSJH��»]tADC>VBSJ@`AFr�L�������� j181S C>f/HYj���� j181S C>@BA�jlYnmhL§]_CncD@`YnV�EGXJCFEqEGC>mnA�EeX/A
|�C>M&SJADV�Y>��EGXJA¶�bAD?>L&fJfJL&fJ?¶EeL&]tA�C>fJH�ADf/HJLOf/?�EGLO]tA¶Yn��EGXJA¶cFSJ@`@BADfGEÊAK�sasAF@`L&]tADfGEer\@`AFV`abADc�EeL�|}ADM���N��QXJA
]tC>cD@BYC5���L y��12���j�LOVµEeXJA�Y>�JVBAD@�|�CFEGLOYnf¶��SJfJc�EeL&Y>fi|�C>M&SJAzY>��EeXJA�Y>�JV`AF@�|�CFEGLOY>f���SJfJcKEGLOYnf¶Y>�nEeX/A�aJ@BAK|sL&Y>SJV
Ee@BLOa/MOAFN�¼{f�EeX/A�dJ@`V�E�Ee@`L&aJM&ADryEGXJAß�.P�9.O �.¢ NÈV`SJ�/V`AKEÊVBADM&ADcKEGLOYnfÈVBADM&ADcKEGV�CnMOMµEeXJA�A��yabAD@BLO]tAFfeEGV`r�C>fJH�EeX/A
aJ@BADHJL&cDCFEGA�C>f/H�Y>�JVBAD@�|�CFEGLOYnfg��SJfJc�EeL&Y>f�HJA�EeAF@`]tLOf/AiEeXJAQEeL&]tA�VBasAFfeE¶�G�pEGXJA�V�EeCFEGA�]tC>c¨XJL&fJA��JMOCnc¨mpL&f
EeX/AQý�� o h�À V�EeCËEeAQC>VyEGXJAQY>�JVBAD@�|�CFEGLOYnf_��S/fJcKEGLOY>fW|�C>M&SJADNz�QXJAIV`SJ�JVBAKE§V`AFMOAFcKEeL&Y>f_Y>�>EeXJAQVBADcFY>fJH�Ee@`L&aJM&A
c¨XJAFc¨mhVlZ[XJAKEGXJAD@wEeXJL&V�Yn�JV`AF@�|�CFEeL&Y>f_��SJfJc�EeL&Y>f[|�C>M&SJAuLOV�asYnV`L�EeL�|}ADr�EeY[dJM�EeAF@�Y>S�E§CnMOMnEGXJAiA��sasAF@`L&]_AFfGEeV�L&f
Z[XJL&c¨X�/19.O*�.¢ N.V�X/C>VIfJYFE�cDC>SJVBADH�CnfpAF@`@`Yn@iC>f/HpCÊV`SJ�JVBAD�xSJAFfeE�cD@`CnV`X�L&f_EGXJA�V�EeCFEGA�]tC>c¨X/LOfJA��JM&C>c¨mxN
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�QXJA�aJ@BADHJL&cDCËEeA¶C>f/H�EeXJA¶Yn�JV`AF@�|�CFEeL&Y>f���SJf/cKEeL&Y>f�Y>��EGXJA¶V`AFcDY>f/HqEG@`L&aJM&A¶c¨XJADc¨m_Z[XJAKEGXJAD@zEGXJA¶cD@BC>V`X/ADH
�JM&C>c¨m�V�EGCFEeA_]tC>c¨XJL&fJA�X/C>V��bADAFfÌ@BADV�EGC>@�EGADH¡�¯EeXxSJV[cDY�|JAD@`L&fJ?ÊEGXJAtcD@BC>V`XÈ��C>LOM&SJ@BAD�`Np�QXxSJV`rwEeXJA_C>�bY¨|JA
V�EGSJH��g]tADC>VBSJ@`A�@BAKEeS/@`fJV�CqTu��Y>@�C>f�AK�sabAD@BLO]tADfGE[L&��C>f�AF@`@`Yn@zXJC>V�@`AFV`SJM�EeAFHk��@BY>] EeXJAi��C>SJM�E�L&f! KADc�EeL&Y>f
C>fJHÏX/C>V¶�bADADfÏcFY�|}AD@BADHJrIC>f/HÏL�Ev@BAKEGSJ@`fJV�C g���Y>@�Cnf¸AK�sabAD@`L&]tADfGEpLO��EGXJA�AF@`@`Yn@�XJC>V�Y�cFcDSJ@B@`ADHÎ�JS�E
XJC>VufJYFE��bADADfpcDY�|}AF@`AFHJN�hJLO]tL&MOCn@iV�EeSJH��È]tADCnV`SJ@BADV`rÆLOfG|JY>M�|sL&fJ?���C>S/M�E�LOf- KADcKEGLOYnfJV§L&fGEeY�EeXJA�?>@`AFADfgCnfJH
�}AFMOM&Y�Z V�EGCFEeA^]tC>c¨XJL&fJAFV`rlcDC>fk�sA^HJAFdJfJAFHg��Y>@QV�EeSJHJL&ADVuþtC>fJH = N

o VBV`SJ]tAWEeXJCËE§EeX/AuE{�saJL&cDC>MR��CnSJM�E¶Y�cFcDSJ@B@`AFfJcDA�@BCFEeAFV`rc�� #àA��¡*àlCnfJH¢��£ àlC>@BA�mxfJY�Z[f���Y>@�EGXJA¶V�EeCFEGA
]tC>c¨XJL&fJADV��/MOC>c¨mxrç?>@BADAFfJrRC>fJH_�}ADM&M&Y¨Z[rç@BADVBasAFcKEeL�|}AFM��>N o MOVBY>r�C>VBV`SJ]tA§EGXJCFEWEGXJA�cFY¨|JAD@BC>?>ADV^��Y>@i�JM&C>c¨mxr
?>@BADADf/r�C>fJH¶�}AFMOM&Y�Z C>@BA��
 2à��A¡áàyC>fJH��
£�àb@`AFV`abADcKEGL�|JADM���Ni�QXJADf�EeXJA§Y¨|JAD@BC>MOM�cFY�|}AD@BC>?>A^Y>�/EGXJA�V��sV�EGAD]tr��Ër
L&VuCnVu��YnMOM&Y�Z[V`~

�©Ð �� #�A  å ��¡��
¡ å ��£��A£
��  å ��¡ å ��£

�QXxSJV`rJ?nL�|JADfiEGXJA���CnSJM�E�YhcDcFSJ@`@BADfJcFAz@`CËEeADVBr�EGXJA�Y�|JAD@`CnMOMxcDY�|JAD@`Cn?>AzY>� EeXJA�V��sV�EeAD]ºcFC>f��bA�AFV�EGLO]tCFEGADH
��@`Yn] EeX/A�V�EeS/H��Ð]tADC>VBSJ@`AFV�Y>�\V�EeSJHJL&ADV�TFrçþ>rçCnfJH = rçSJV`L&fJ?�EeXJAtV�EeCFEGLOV�EeL&cDC>Mç]tAKEGXJYhHJV^��Y>@WV�EG@`CFEGLOd/ADH
Z§ADL&?>XGEeADHÇ]tADC>VBSJ@`AFVÊC>VtHJAFV`cF@`L&�sAFH¤L&fÇýQXJCna�EeAF@ < N ÿ YFEGA�EeXJCFEkX/AD@`A¶Z§ApCnV`V`S/]_A�EeX/CFE�EeXJAv��C>S/M�EGV
��Y>M&MOY�ZºC�·�@BADaJ@BADV`AFfGEeCFEGL�|JA�V`C>]taJM&ADN&¹È�QX/LOV�]tADC>fJVwEeXJCËE�Z§AiCnV`V`S/]_A\EeXJCËEWHJS/@`L&fJ?uEGXJAi��CnSJM�EiL&f! KADc�EeL&Y>f
aJ@BY�cFADV`VBr/EeXJA§��C>SJM�EeVÆZ[L�EeXqC�XJL&?>XJAF@���C>SJM�E^YhcDcFSJ@`@BADfJcFA�@`CFEGAWC>@`A§LOf! KAFcKEGADHvLOfqC�?n@`ADCËEeAD@zfhS/]��bAD@�EeX/C>f
EeX/Y>V`A�Z[L�EeXkCÊM&Y�ZWAF@u��CnSJM�E�YhcDcFSJ@`@BADfJcFA�@BCFEeAFN

�QXJA�V`AFcDY>f/Hp]tADCnV`SJ@BA�cDY>@B@`ADVBasYnfJHJV�EeY§EGXJA�V`AFcDY>f/HkA�|�C>MOS/CFEeL&Y>fJrsC>fJHvADV�EeL&]_CËEeADV�EGXJA�cDYn@`@`AFMOCËEeL&Y>f
�bAKE{Z§ADADfqC[M&ADC>HJAF@zcF@`C>VBX�C>fJHÊC�VBLO]�SJM�EGC>fJAFY>SJV�AF@`@`Yn@�L&f�CnfJYFEeX/AD@���Y>MOM&Y�ZWAF@zaJ@BY�cFADVBV`NQýQY>fJVBLOH/AD@�V�EeSJH��
< r}L&f^Z[X/LOc¨X¤/49.O �.¢ N�V[CnfJH . 9.O �.¢*N�^�C>@BAILOf! KAFcKEGADHJNQ�QXJAIV�EeSJH��k]tAFC>V`SJ@BAicFC>f_�sAQHJAFdJfJAFH�C>V\��Y>M&MOY�Z[VB~

J�JM��P�9.O �.¢*N�W JA/.¢�O�R�>CBD3�����L17._.WrN.� N.O�¢ �����.O N.T��*U�JM��WkL�������� j181S�W j���� j481S._�_.WªJ�JA5���L y��12���j\�
Z._.WªJ . ��P�P UCBD3�����L17._�WñJMN.� N�O�¢ �����.O*N.T�� U�J#��WkL�������� j481S�W�j���� j181S._ª�bZ._�_�_

o VÊLOfÈEGXJAga/@`AK|sL&Y>SJV�V�EeSJH��¥]tAFC>V`SJ@BADVBrIEGXJApd/@`V�EÊEe@BLOaJM&Ag?nL�|JADV�EGXJA_EGLO]tAgVBasAFfGE��G�ÐEGXJAg�/MOC>c¨m
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V�EGCFEeA�]_Cnc¨XJLOf/A�LOfÊEGXJA¶ý�� o h�À V�EeCËEeADN��QXJA¶V`S/�JV`A�E_V`ADM&ADc�EeL&Y>f�Y>�yEeX/A¶V`AFcDY>fJH�EG@`L&aJMOA�dJM�EGAD@BVWY>S�E¶C>MOM
EeX/A�AK�sabAD@BLO]tADfGEGV[L&fÊZ[XJL&c¨XM/19�O �.¢ N.V�XJCnVWfJYFE�cDC>S/V`ADH�CÊcD@`CnV`X�L&fÊEeXJA��JM&C>c¨mgV�EeCFEGA�]tC>c¨XJL&fJADN��QXJA
aJ@BADHJL&cDCFEGA�C>f/HÌY>�JVBAD@�|/CËEeL&Y>f¸��SJfJc�EeL&Y>fÌc¨X/ADc¨mqZ[XJAKEGXJAD@iEGXJA_��C>SJM�E . 9.O ��¢ N�^¸XJC>V�cDC>SJVBADHpEGXJA_?>@`AFADf
V�EGCFEeA�]tC>c¨X/LOfJAzEGY�cD@BC>V`XJNI�QXxSJVBr/EeXJL&VQV�EGSJH���]tAFC>V`SJ@BA^@`AKEGSJ@`f/VQCkT§LO�JEeX/A��JMOCnc¨m�V�EGCFEeA�]tC>c¨X/LOfJA^XJCnV
cD@BC>V`X/ADH�C>fJH . 9�O �.¢ N�^£cD@BC>V`X/ADH�EeX/A�?>@BADADfgV�EeCËEeA�]tC>c¨X/LOfJAFr�C>f/H�L�E�@`A�EeSJ@BfJVWCtg�L&�yEeXJA��JMOCnc¨mpV�EeCFEGA
]tC>c¨XJL&fJA[cD@`CnV`XJAFHpC>f/HtEGXJA�?>@`AFADfkV�EGCFEeA^]tC>c¨XJL&fJA[HJLOHvfJYËE[cD@`CnV`XJNIýQY>]taJS�EGLOf/?[EeX/A�C¨|JAD@BC>?>A[Y>�JEeXJL&V
V�EGSJH��¸]_AFC>V`S/@`A�?>L�|}AFV�EeXJA���@`C>c�EeL&Y>f�Y>�çL&f! KADc�EeL&Y>fJVWY>� . 9.O �.¢*N�^vEGXJCFE¶cDC>SJVBADH�AD@B@`Y>@BVt��L&N&ADN&r�cD@BC>V`X/ADV`�Br
?>L�|}AFf�EGXJCFE�EeXJAWM&ADCnHJAD@QaJ@BY�cFADVBV�XJC>V�CnMO@BADC>H���cD@BC>V`XJAFHJN o V�C�cDY>]taJC>@BLOVBY>fJr�EGXJAW��@BC>cKEGLOY>fqYn����C>SJM�EeV�L&f
EeX/A�?>@`AFADftV�EGCFEeAz]_Cnc¨XJLOf/A�EeXJCFE�Ee@`CnfJV`��Y>@B] EGYWAD@B@`Y>@BVyZ[XJADfWEGXJA�M&ADC>HJAF@çaJ@`YhcDAFV`VçXJCnVRfJYFEIcF@`C>VBXJADHtcFC>f
�bAucFY>]taJS�EGADH��G�kcFY>fJV�EG@`SJc�EeL&fJ?�C^V�EeSJH�� � L&f^Z[XJL&c¨X�YnfJM���EGXJAI��C>SJM�E . 9�O �.¢ N�^qL&V\LOf- KADcKEGADHJrbC>fJH�EeX/ADf
SJVBLOfJ?\EeXJA���Y>M&MOY�Z[L&fJ?§V�EeSJH��_]_AFC>V`S/@`AzL&f�Cu]tC>fJfJAF@ÆVBLO]tL&MOCn@µEGY\EGXJA�V�EeSJH���]tAFC>V`SJ@BADVÆHJADVBcD@`L&�bADH¶C>�bY�|}AF~

JM�.P�9.O �.¢ N�W J . �.P�P*UCBD3�����L17._.WñJ#N.� N.O�¢ �����.O N.T��*U�JM��WkL�������� j181S�W j���� j481S._ª��Z._�_

�QXJL&V§cDYn]_a/C>@`L&V`Y>fp?>L�|}ADViC>fkLOHJAFC�Y>�µEeXJA^cFY>@`@BADM&CFEeL&Y>fgYn�bEeX/A�M&ADC>H/AD@ucD@`CnV`X_Z[L�EeXpAD@B@`Y>@BVuL&fgYËEeXJAF@
aJ@BY�cFADV`VBADVBN�h�EeSJH/LOAFV�V`L&]tLOM&C>@}EeYiV�EeS/HJLOAFV < C>fJH � cDCnf��bA�HJAFV`L&?>fJAFH¶��Y>@wYFEeX/AD@laJC>L&@`VlY>�JV�EGCFEeA�]tC>c¨XJL&fJADVBr
C>fJH�V�EeSJH��Ï]tADC>VBSJ@`AFV�V`L&]tLOM&C>@zEeY[EeXJA¶Cn�sY�|}A�cFC>f��bA¶Y>��EGC>LOf/ADHJN��QXJAFV`AtV�EGSJH��¸]_AFC>V`S/@`ADV�cFC>f�EeX/ADf
�bA[cFY>]��/LOfJAFHgSJVBLOf/?^EGXJA^V�EeCËEeL&V�EeL&cDCnM}EGADc¨XJf/LO�xSJAFV§?>L�|}AFfgL&fpýQXJCna�EeAF@ < N

u	



�QXJL&VyEeXJAFV`L&V\aJ@`AFV`ADfGEGV�jwY>mxL&r}CWfJA�ZÇEGY�Y>M���Y>@bEGXJAQAK|�C>M&SJCFEGLOYnf�Y>�>EeXJA�H/ADabADfJHJCn�JLOM&L�E{�vC>fJH�abAD@B��Y>@`]tC>fJcFA
Y>�QHJL&V�EG@`L&�JS�EGADHÐV��sV�EGAD]tV`NÇjlYnmhL�SJV`AFV���C>SJM�EvL&f! KADc�EeL&Y>f�EeY�abAD@B��Y>@`]ÉEeXJL&V�AK|�C>M&SJCFEGLOYnfJNÏ¼�Ev��C>cFLOM&L�EGCFEeAFV
��C>SJM�EqL&f! KAFcKEeL&Y>fÎ�JC>VBADHÏY>fÌC�aJC>@�EGLOCnMw|sL&AKZ Y>��EeXJA�?>MOYn�JC>M�V�EeCËEeA�Y>��EGXJA�V��yV�EeAF]_rIL&NOAFNOrREGXJA�V�EeCFEGA�Y>�
]�S/M�EGLOaJM&A�cFY>]tasYnfJADfGEeV�Y>�lEGXJAtV��sV�EGAD]tN�¼�E[EeXJAFfÌabAD@`��Yn@`]tV�Ckc¨XJAFc¨mqEGYt|JAD@BLO�À��Z[XJA�EeXJAF@uEeX/AÊ��C>S/M�EGV
Z§AD@`AqL&f! KAFcKEeAFHÏLOfkEeXJA�cFY>@`@BADc�Ev?>M&Y>�JC>M�V�EGCFEeAFV`rQC>fJHÌHJLOVBcDC>@BHJV�C>M&MwEGXJA�A��sasAF@`L&]_AFfGEeVWZ[L�EGXÏLOf/cDY>@B@`ADc�E
��C>SJM�E�LOf- KADcKEGLOYnfJV`N o cFcDSJ@BCFEeA[]tADC>VBSJ@`AFVWC>@BAIEGXJADfpcDY>]taJS�EGADH���@BY>] EGXJA�@BADVBSJM�EGVWY>�µEeXJA[cDY>@B@`AFcKE���C>SJM�E
L&f! KADc�EeL&Y>fJV`NQ�QX/A\Z§Y>@`m�a/@`ADVBADfGEeAFH�L&f[EeX/LOV�EeX/ADV`L&VzL&fJcFMOSJH/ADVlEGXJAIHJAK|JADM&Y>aJ]tADfGE^Yn�yjwY>mxL¥I&V�@`SJfGEeL&]tAiCnfJH
]tADC>VBSJ@`AFVi��@BC>]tAKZ§Y>@`mxN

�QXJAqjwY>mxLz@BSJfGEeL&]_AqCnMOM&Y�Z[V§EeXJA�S/V`AD@uEeY�HJAFdJfJAqV�EGCFEeA�]_Cnc¨XJLOf/AqHJADVBcD@`L&a�EGLOY>f/V_Yn��EeXJA�V��sV�EeAF]�IOV
AK�sAFcDS�EGLOY>f/N �QXJA�S/V`AD@qCnMOVBYÏHJADdJf/ADV¶EeXJAg��C>SJM�E�V`abADcFLOdJcFCFEeL&Y>fJV�EGXJCFE�VBasAFcDL&�À�¤EGXJA�?>M&Y>�JC>MuV�EGCFEeA�L&f
Z[XJL&c¨X¡��C>SJM�EeVÊXJC�|}AtEeYÌ�bAkLOf! KAFcKEGADH¡L&f£EGXJA_|�C>@BLOY>S/VÊcFY>]tasY>f/ADfGEeVÊY>��EeX/ApV��yV�EeAF]_N»�QXJAp@`SJfGEeL&]tA
Y>�\ADCnc¨XÈfJYhHJA�SJVBADVQEeXJA�V�EeCFEGA�]tC>c¨XJL&fJAÊVBasAFcDL&dJcDCËEeL&Y>fJV`r�C>M&Y>fJ?�Z[L�EeXqEeXJA�M&YhcDC>MÆAK|}AFfGE�fJYËEeL&dJcDCFEGLOYnfJV
Y>�çEeXJAkaJ@BY>�sAqCnfJHÇ@BAD]tYFEGApV�EeCFEGAkf/YFEeL&dJcDCËEeL&Y>fJV`r\EeY�]tC>L&feEGC>L&f£EeX/Aka/C>@�EGLOC>M�|sL&AKZ Yn�i?>M&Y>�JCnM�V�EGCFEeAFN
�»XJAFfJAK|JAD@zEeX/A¶aJC>@�EeL&C>Mµ|sL&AKZ ]tCFEec¨X/ADVzEeX/A�?>M&Y>�JC>MlV�EGCFEeA�fJADAFHJADH���Y>@çEeX/A¶LOf- KADcKEGLOYnf�Y>�RC���C>S/M�EGrbEeX/A
@`S/feEGLO]tAÊLOfJV�Ee@BSJcKEGVuEeX/A_a/@`Y>�bA^EGYpL&f! KAFcKE[EeXJA_��C>SJM�EeNk�QXJA�@BSJfGEeL&]tAÊ@BADcDYn@`HJV�C>MOMyEGXJA_V�EeCËEeA_c¨XJC>fJ?>AFV
C>fJH���C>S/M�E_L&f! KADc�EeL&Y>fJVBr�CnMOY>f/?�Z[L�EeXqEeX/ADL&@�Y�cFcDSJ@B@`ADf/cDA�EeL&]_AFV`r\L&fÈM&Y�cFC>MbEGLO]tAFMOL&fJADVBN ÿ YFEGA§EeXJCFE�EGXJAD@BA
L&V[YnfJAtMOYhcDC>MbEeL&]_AFMOL&fJA_asAF@�fJYhHJADNKh��sfJc¨XJ@BY>fJL¦¾DCFEGLOYnfÌ]tADVBV`C>?>AFV�Cn@`AtaJC>VBV`ADHÈ�sAF��Y>@`A�CnfJHÈCn�ÀEeAD@�AFC>c¨X
��C>SJM�E§LOf! KAFcKEGLOY>f�AK�sasAF@`L&]tADfGE�@�EGXJADVBAW]tADVBV`C>?>AFV�C>@BAiSJVBADH�H/SJ@`L&fJ?¶Y>Ñ�Ä¨M&L&fJAiCnfJC>M��yVBLOVwEeY�cDY>fG|}AF@�EWC>MOM�EeX/A
M&Y�cFC>MxEGLO]tAFMOL&fJADVIL&fGEeY�C¶VBLOfJ?nMOA�?>M&Y>�JCnMxEGLO]tADM&L&fJADNI�QXJA���C>S/M�EWLOf! KAFcKEGLOY>f/VQC>@`AWc¨X/ADc¨mnAFHg��Y>@�cDY>@B@`AFcKEef/ADV`VBr

u	·



C>fJH�EeX/A[A��sasAF@`L&]_AFfGEeV�Z[L�EeXkL&fJcDY>@B@`AFcKE�LOf! KAFcKEGLOY>f/VuCn@`A^HJL&V`cDCn@`HJAFHJN
�QXJAt]tADC>VBSJ@`AFV[��@BC>]tAKZ§Y>@`mgLOf�jwY>mxLR?>L�|}AFVQEGXJA�SJVBAD@�¦JA��yL&�JL&MOL�E{�ÐL&f£VBasAFcDL&�À�sLOfJ?kC�Z[L&HJAt@`C>fJ?nA¶Y>�

HJAFasAFfJHJC>�JL&M&L�E{�pC>fJH_abAD@`��Yn@`]tC>fJcFAu]tAFC>V`SJ@BADVBNuÍgADC>VBSJ@`AFVzC>@BAuVBasAFcDL&dJADH�CFEçEeXJAIV�EeSJH��pC>f/HÊcFC>]taJC>L&?>f
M&AK|}AFMOVBN ï�Cnc¨X¥]tADC>VBSJ@`AÈCFEkEeXJA£V�EGSJH�� MOA�|}AFM�L&VpcFY>]tasYnV`ADH¥Y>��CÐV`AF�hS/ADfJcFAÏY>��VBSJ�JV`A�EÏVBADM&ADcKEGLOYnfJr
aJ@BADHJL&cDCFEGADr�C>fJHÌYn�JV`AF@�|�CFEeL&Y>fÈ��SJfJcKEGLOYnfkEe@BLOa/MOAFV`N��QXJA_V�EGSJH��xÄ¨M&AK|JADMz]tAFC>V`SJ@BADV�cDC>fÈ�sA_cDY>]��JL&fJADHpEGY
Y>��EGC>L&fqV`L&]_a/MOA�VBC>]taJMOL&fJ?>ryV�Ee@BCFEeL&dJAFH�ZWAFLO?>XGEGADHJr�Y>@zV�Ee@BCFEeL&dJAFHqSJV`AF@QcDC>]taJC>L&?>f�Ä�MOA�|}AFM�]tADC>VBSJ@`AFV`Nu�QXJA
��@`Cn]_A�ZWYn@`m�C>M&V`Y�LOfJcFMOS/HJADVwEeXJAucDY>]taJS�EeCFEGLOY>f/VwEGY��bAiabAD@B��Y>@`]tAFH�Y>f�EeXJAu@`AFV`SJM�EeV�Y>��EeXJAucDY>@B@`AFcKE§��C>SJM�E
L&f! KADc�EeL&Y>fpA��sasAF@`L&]_AFfGEeV�EGY_Yn��EeC>L&fvC>cDcFSJ@`CËEeA^]tADC>VBSJ@`A[ADV�EeL&]_CËEeL&Y>fJV`N

¼{f�EeXJA���S�EeSJ@BADrIL�E�LOV�L&]tasYn@�EeCnfeE�EeXJCFEqjlYnmhL��sA�SJV`AFH�EGY�AK|�C>M&SJCFEGA�C���AKZ @`AFC>M�Ä¨M&LO��A�H/LOV�Ee@`L&�JS�EGADH
V��sV�EeAD]tVvV`YgEGXJCFE�EGXJA�AFÑsAFcKEeL�|}AFfJADVBVgY>��jwY>mxLiC>V�CÏHJL&V�EG@`L&�JS�EeAFH V��sV�EeAF] A�|/CnMOSJCËEeL&Y>fÌEeYhY>M§cFC>f �bA
C>VBV`ADVBV`AFHJNi�QX/AiA��yAFcDS�EGLOYnf�Y>�yAFC>c¨X�@BADC>M�Ä¨M&LO��AIC>a/aJMOL&cDCËEeL&Y>f[Z[L&MOMµfJAFADH^EeY��bAIV`abADcFLOdJAFHqC>V\C�VBAKEWY>�yV�EeCFEGA
]tC>c¨XJL&fJADVBr�C>fJH�C�V`A�E^Y>����CnSJM�E§L&f! KADc�EeL&Y>fJV�C>f/H�]tADC>VBSJ@`AFV�Z[LOM&MbXJC�|}A�EGY��bA§HJAFcDL&HJADHqSJabY>fJNQ�QX/ADf�EeX/A
C>aJa/MOL&cDCFEGLOYnfpXJCnVçEGYt�sA�L&fJV�EG@`SJ]tAFfeEGADH�CnfJHpA��sasAF@`L&]_AFfGEeV§@BSJf�EeYtAK|�C>M&SJCFEGAQEGXJA�V��sV�EeAD] C>f/HJr�CFEIEeX/A
V`Cn]_A\EeL&]tADrbC>V`VBADV`VlEeXJAuADÑbADc�EeL�|}ADf/ADV`VIY>�sjwY>mxLsL&f�L&f! KADc�EeL&fJ?���CnSJM�EGVzL&f[EGXJAi@BLO?nXeE§?>M&Y>�JC>MµV�EeCFEGADVzCnfJH�L&f
C>cFcDSJ@BCFEeAFM��tYn��EeC>L&fJL&fJ?REeXJAç@BAD�xSJL&@`AFH�]tADC>VBSJ@`AFV`N��QXJA\aJ@`YhcDAFV`VwY>�hLOfJV�Ee@BSJ]tADfGEeL&fJ?�EGXJAçC>aJa/MOL&cDCFEGLOYnfQZ[L&M&M
C>ÑbY>@`HgC>fJYFEGXJAD@iY>aJabY>@�EGSJfJL�E{�¸��Y>@iasYnV`V`L&�JM&A���S�EeS/@`AiZ§Y>@`mxrRf/C>]tADM��¸L&f�HJAK|JADM&Y>aJL&fJ?vaJ@`Yn�sAiEGAD]taJM&CFEeAFV
��Y>@QCW|�C>@`L&AKE{�£Yn�ÆcFY>]t]_Ynfp��C>S/M�EQE{�sabADV`rwVBSJc¨XgC>VI]tAD]tY>@���rwý ü ®§r�C>f/HpcFY>]t]�SJfJL&cDCËEeL&Y>fg��C>S/M�EGV`N

PµSJ@�EGXJAD@B]_Yn@`ADryLOfq��S�EGSJ@`A�ZWY>@Bmxr�C¶asAF@`��Y>@B]tC>fJcDA�CnfJC>M��yVBLOVQYn��C>MOMxEeXJA§jlYnmhLs@`SJfGEGLO]tA�cDYn]_abY>fJAFfGEeV
cDYnSJMOHp�sA^cFY>fJHJSJc�EeAFH�C>fJH�EeXJA[abAD@`��Yn@`]tC>fJcFA�cFY>SJM&Hg�bA[L&]taJ@`Y�|JADHJrlHJADabADf/HJLOf/?�Y>f�EeXJA[AáètcDL&ADf/cK�ÈY>�
EeX/A�@`SJfGEeL&]tA^LOfvL&f! KADc�EeL&fJ?Ê��CnSJM�EGV`NQPµY>@�A��sC>]taJMOAFrJEeXJA���C>S/M�E^a/C>@`VBAD@IC>M&?>Y>@`L�EeX/] cFY>SJM&Hp�bA�Y>a�EGLO]tL¦¾DADH/r
C>fJH�EGADc¨XJfJL&�xSJADV_cDYnSJMOHÎ�bAqHJAK|JADM&Y>abADH�EeY�C>M&MOY�Z V�EGCFEeAq]tC>c¨XJL&fJAFV^EGY�V`ADf/HÐV�EeCFEGAqc¨XJC>fJ?nAkX/LOfGEeV§EGY
@`AF]tYFEeA�V�EeCFEGA�]tC>c¨XJL&fJADV¶Z§ADM&MWL&f C>H�|�C>fJcFA�Y>�zEeXJAgC>cKEGSJC>M§V�EeCFEGA�c¨XJC>f/?>ADVqVBYÏC>V�EeYÌLOfJcF@`AFC>V`A�EeX/A
AáètcFLOAFfJcK�ÌY>�l��C>SJM�E�L&f! KAFcKEeL&Y>fJN�hJL&]_L&M&C>@`M���rJEeX/A[]tAFC>V`SJ@BADVi��@`C>]tAKZ§Y>@BmqcDY>SJM&Hg�bA^ADfJX/C>fJcDAFH��JC>VBADHpY>f
AK�sabAD@BLOAFfJcDAWZ[L�EeX�@`AFC>M�Ä�MOL&��A¶V��yV�EeAF]_VBN�PRL&fJC>M&M���rsEGXJA¶cDYnfJcDAFa�EeV�HJA�|}AFMOY>abADH£L&f�jlYnmhL�cDY>SJM&H��bA¶C>aJaJM&L&ADH
EeYvYFEGXJAD@^C>@BADC>VBr�VBSJc¨XÌCnV[YnfJMOL&fJA_HJAD�/SJ?>?>L&fJ?kY>��H/LOV�Ee@`L&�JS�EGADH¸a/@`Y>?>@BC>]tV^SJV`L&fJ?�EeXJAFLO@^?>M&Y>�JC>MçV�EeCFEGADVBr
C>fJHkHJA�EeADc�EeL&Y>fkY>�ÆVBADcFSJ@`L�E{�v|yL&Y>M&CFEeL&Y>fJVIL&fpH/LOV�Ee@`L&�JS�EGADHpV��sV�EGAD]tV`N

¡ g



�&Tv�¨§�N�jwC>aJ@BLOAFrv· � AFasAFfJHJC>�/LOM&L�E{� Y>�IcDY>]taJS�EGAD@tV��sV�EeAD]tVB~ÈýQY>f/cDADa�EeV`r§MOL&]tL�EGV`ruLO]taJ@BY¨|JAD]tADfGEGV`r&¹ÇL&f
© ´Dêeè¨®¨®¨ÁDª�±}²e©¶êKî�½¯Ãb®�ª¬«#¥®°¯`±l½�®`´í±l°�½¾ªKêD±l°�1±}Á�«§¬yêD©¨ª�³h« êD±³²�°D³�¯½µ´_¶bê�¯®`´F°D±l½W·QêD«§¬b³y½¯ª�±}²�¸W±n¬y®¨è`ªK°�
¯`©¨©¨³y®`r�aJaJN < þ�¹ �>< rRT ·	·	� N

��þ	�^PRN�jwC>fJ?nADrí�iNEº^@`YhAD?nAD@`ruC>fJHÐÍ�NE*[AD@B?>ADM&ADL�Eerv·»§�ï¼�»ï�jw~ � AFV`L&?>f¤C>f/HÐL&]taJM&AD]tADfGEeCËEeL&Y>f¡Y>�uC
HJL&V�Ee@BLO�/S�EeAFHk]tAFC>V`SJ@BAD]tADfGE�V��sV�EGAD]tr&¹¼¯#½+½+½¾¶>´D°D±}©�°�èe½¯ªKêD±}©�êD± © °D´F°��¯®ey°D±lÁÀ¿Wª�©�½¯´íªKë`³�½�®¨ÁÁ±}Á�©�´
½é®`«�©¨rh|}Y>M&N = r�aJaJN u¤�	¡ ¹ u	¡ TFr ÿ Y¨|JAD]��sAF@¶T ·¤· þ>N

� = �¨*�N o M�|�C>@`Av¾�C>fJHvPRN�ýQ@BLOV�EeL&C>fJr§·�ýQAFfeEG@`C>M&L¦¾DADHk��C>L&MOS/@`A�L&f! KADc�EeL&Y>fp��Yn@�HJL&V�Ee@BLO�/S�EeAFHJr���C>SJM�E`ÄéEeY>M&AD@BC>fGE
aJ@`YËEeYhcDY>MÆEGADV�EeL&fJ?>r&¹ÏLOf © ´Dêeè¨®¨®¨ÁDª�±}²e©�êKîp½¯Ãb®'ÂÄÃ�½¾ÃÅ¯A½+½�½Z¯B±l½é®`´í±l°�½¯ªKêD±l°�H·QêD±nîD®`´F®`±lè¨®gêD±Æ¿Wª�©�´
½¾´íªKë`³y½é®¨Áw·QêD«§¬b³y½¯ª�±}²¤±}Á�©�½�®`«�©ÈÇ�¯�·É¿)·É±HÊ�ËÄÃ
Ì�rsaJa/N ¡	 ¹ 	� ryÍ�C��¤T ·	·¤¡ N

� < ��hJN©ÀiC>fJrCº^NH*[N;hJXJL&fJrIC>fJH]ÀiN o N©�iY>VBADfx�bAD@`?nrq· � �[ýQ�Q���u~ o fÏL&fGEeAF?>@`CFEGADHÐV`Y>�ÀE{Z§C>@BAq��C>SJM�E
LOf- KADcKEGLOYnfqADfG|sLO@BY>fJ]tADfGE���Y>@zH/LOV�Ee@`L&�JS�EGADHv@`AFC>M�ÄÅEeL&]tAWV��sV�EeAD]tVBrO¹_LOf © ´Fêeè¨®¨®¨ÁDª�±}²e©�êKî[½¯Ãb®�¯`±l½�®`´í±l°t´
½¾ªKêD±l°�k·QêD«§¬b³�½�®`´ © ®`´UîDêD´í«k°D±lè¨®�°D±lÁo¿�®�¬y®`±lÁ�°�ë`ªK ªK½ Á)±}Á�«§¬yêD©¨ª�³�«�ryaJaJN�þ	g < ¹µþµT = rRT ·	·	� N

� � �¨º^N�ï�c¨XGEGMOA�CnfJH�Í�NhjwADSJr\·��QXJA�ï�P o ��CnSJM�EzL&f! KADc�EeY>@l��Y>@l��C>SJM�E`ÄÅEGY>M&AD@`CnfeE�HJL&V�EG@`L&�JS�EGADH�V��sV�EeAD] EeAFV�EBÄ
LOf/?>rO¹�LOf © ´Fêeè¨®¨®¨ÁDª�±}²e©ÊêKît½¯Ãb®�¯#½+½+½ÎÍ�êD´"çe©¨ÃbêK¬ êD±�²R°D³y¯½Ï´_¶µê�¯®`´F°D±l½ © °D´F°��¯®eÆ°D±lÁ¤¿Wª�©�½¯´íªKë`³�½�®¨Á
±}Á�©�½�®`«�©¨r�aJa/N�þ  ¹ =	� rçT ·	· þ>N

� u ��hJN � C�Z[V`Y>fJr§PRNC§�C>XJC>fJL&C>fJr��QNIÍ�L�E`EGY>fJr�C>f/H¤�QNujlNI�lSJfJ?>rk·��ÆAFV�EGLOfJ?ÌY>�W��C>SJM�E`ÄéEeY>M&AD@BC>fGE�CnfJH
@`AFC>M�ÄéEeL&]tA�HJL&V�EG@`L&�JS�EeAFHÎV��sV�EGAD]tVW|yL&C�aJ@BYFEeYhcDY>M���C>SJM�EqL&f! KAFcKEeL&Y>fJr&¹£LOf © ´Fêeè¨®¨®¨ÁDª�±}²e©pêKîv½¯Ãb®�ª¬Ð�½¯Ã
¯`±l½�®`´í±l°�½¾ªKêD±l°�Ñ±}Á�«§¬yêD©¨ª�³�« êD±Ò²�°D³�¯½µ´_¶bê�¯®`´F°D±l½+·QêD«§¬b³�½¯ª�±}²MÇ�²À¶É·É±�´�ª¬Ð
Ì�r�aJaJN < g < ¹ < T < r�§�S/fJA
T ·	·	u N

¡ T



� ¡ � � N�ë�X/CFE`EGr��uNÓ§�XJC>rs�QN¼h�EeAFAK|JADV`r³�uN¼ë�XJCËE`EersC>fJH � N��»L&M&MOVBr§· h ü ¼{~ o fvL&fJV�EG@`SJ]tAFfeEGCFEeL&Y>fkHJAK|JADM�Ä
Y>aJ]tADfGE¶ADfG|sLO@BY>fJ]tADfGEt��Y>@uaJC>@BC>M&MOAFM¿�>H/LOV�Ee@`L&�JS�EGADH�V��yV�EeAF]_VBrO¹vL&f © ´Fêeè¨®¨®¨ÁDª�±}²e©ÊêKî�½¯Ãb®�Ë�½¾Ã�¯B±l½é®`´Ô´
±l°�½¾ªKêD±l°� © °D´F°��¯®e © ´Fêeè¨®`©¨©¨ª�±}²¤±}Á�«§¬yêD©¨ª�³�«�rsaJaJN <	·n< ¹ � gµTËr\T ·	·	� N

�  � � N³h�EeYFEBEer³ë�NlPRM&Y�AF@`L&fJ?>r � N³ë�SJ@`m�ADrWÕ�NÖº^C>M&�JC>@Bcá¾K�smxr�CnfJH �uNl¼��JAD@Br[· ÿ PR� o ü ï�~ o ��@BC>]tAKZ§Y>@`m
��Y>@�C>VBV`ADVBV`L&fJ?�HJAFasAFfJHJC>�/LOM&L�E{�ÇL&fÈH/LOV�Ee@`L&�JS�EGADH¸V��sV�EeAF]tVuZ[L�EeXÌM&L&?>XGE{ZWAFLO?>XGE���C>SJM�E�L&f! KAFcKEeYn@`V`r&¹�L&f
© ´Dêeè¨®¨®¨ÁDª�±}²e©gêKîp½¯Ãb®°×b½¯ÃØ¯#½+½+½Z¯`±l½�®`´í±l°�½¾ªKêD±l°��·QêD«§¬b³�½�®`´ © ®`´UîDêD´í«k°D±lè¨®g°D±lÁÙ¿�®�¬y®`±lÁ�°�ë`ªK ªK½ Á
±}Á�«§¬yêD©¨ª�³h«�Ç�¯ © ¿�±�´�ªÄÚHÌ�ryaJaJN · T»¹ÆTvg	gnryÍ�C>@Bc¨Xpþ¤g	g	g>N

� · � � N o N¼À§AFfJmnAFr�·{jlYnmhL4¹gCnfkAF]taJLO@BLOcFC>M�AK|�C>M&SJCFEGLOYnf�EGY�YnM���Y>@�HJL&V�EG@`L&�JS�EGADHgV��sV�EeAF]tV`~u�QXJA^AK�sasAF@`L�Ä
]tADfGEiC>fJC>M��sV`L&V���@BC>]tAKZ§Y>@`mxr&¹�Í�C>V�EeAF@#I&VwEGXJADVBLOVBr.®ifJL�|JAD@BV`L�E{�gYn�s¼{M&MOL&fJY>L&V�CFEí®§@B�JC>fJCFÄ�ýQXJC>]taJC>L&?>fJr
T ·	·	 N

�&Tvg	�^Í�N/ýQS/mhL&AD@Br6�iN�ýQXJC>fJHJ@BC>r � N¶ÀiADfJm�ADrÛ§�N ü L&V�EGY>MOAFrµC>fJH��»N�ÀiN¶hJC>f/HJAD@BV`r�·�PµC>SJM�EQL&f! KADc�EeL&Y>ft�JC>VBADH
Y>fkEGXJA�aJCn@�EeL&C>M\?>M&Y>�JC>M�V�EGCFEeAÊY>��C�H/LOV�Ee@`L&�JS�EGADHÏV��yV�EeAF]_r&¹ÌL&f © ´Fêeè¨®¨®¨ÁDª�±}²e©kêKî�½¾Ãb®ÙÂÄÜ�½¾ÃÒ¯A½�½+½
±}Á�«§¬yêD©¨ª�³h« êD±³Ýi®e ªK°�ëe¯®�¿§ª�©�½¾´íªKë`³y½é®¨Áo±}Á�©�½é®`«�©¨ryaJaJN�T u	 ¹ÆT ¡	¡ rs�^cKEeYn�sAF@�T ·	·	· N

�&T>Tv���iNçýQX/C>fJHJ@BC>rzÍ�N\ýQSJmxL&AD@BrHº^N8�iNU§�Y>VBXJL&r©�uN�ÍgN�jwAF��AK|}AF@`r�C>fJHn�»N8ÀiN�h/C>fJHJAF@`V`r�ÞÆêáçeª¼ß�©�®`´àÊ ©
á °D±}³y°�ÑâIìh®`´í©¨ªKêD±'ÂÄã}äDNyýQYhY>@BHJLOf/CFEeAFHÂhJcDL&ADfJcFAIjlCn�sY>@BCFEeYn@���r¯®§fJL�|}AF@`VBL�E{�vYn�b¼{M&M&LOfJYnLOVRCËE�®§@B�JC>fJCËÄ
ýQXJC>]taJC>L&?>fJr o SJ?>SJV�E�þ	g	g	g>N

�&TFþ	� o N6h�EGSJC>@�E§C>fJH¼§�Ncº^Nµ�^@`HJr¬¿Wª�©�½¯´ËªKë`³y½¯ªKêD±d¶bÃb®¨êD´ Á-¸�Ú_®`±lÁ�°��]Ê ©Cå§ÁDìh°D±lè¨®¨Áx¶bÃb®¨êD´ Á�êKîv±l½�°�½¾ª�©�½¯ªKè`©�¸
ÂDNQï\H�ZWCn@`H o @`f/Y>MOH/r�jlYnfJHJY>fJr�T ·		¡ N

�&T = � ÿ NpjlNx§�Y>XJfJVBY>f C>fJHahJN³º^YFE ¾Dræ¿Wª�©�½¯´ËªKë`³y½¯ªKêD±}© ª�±ç±l½�°�½¾ª�©�½¯ªKè`©èâé·QêD±l½¯ª�±}³yêD³�©êßy±}ª�ìh°D´ËªK°�½�®
¿Wª�©�½¯´ËªKë`³y½¯ªKêD±}©�´�ÂDNv§�Y>XJfÂ�»LOM&AK��ëóhJY>fJVBr ÿ A�Z�ìuY>@`mxr�T ·¤u	· N

�&T < �¨º^Ny�^N¼ë�Y�Z[]tC>fkC>fJHqjwN¼�uN¼hJXJAFfeEGY>fJr§· o aJaJ@BY¨�sL&]tCFEeA^abAD@`cFADfGEeCn?>A^asY>L&fGEeVI��Y>@ ü ADC>@BV`Y>fkHJL&V�EG@`L�Ä
�JS�EGLOY>f/V`r&¹°í�ªKêD«k®e½¯´íª,çh°Drh|JY>MON u¤u r�fJY>N\TËr�aJaJN�T <	¡ ¹ÆT � TFrRT ·	¡	· N

¡ þ



�&T � �¨º^Nh�^N�ë�Y�Z[]tC>f¶C>fJH�jlN��uN¯h/XJADfGEeYnfJr�·�PµSJ@�EeXJAF@�C>aJa/@`Y��sLO]tCFEGA ü ADC>@BV`Y>f�abAD@BcDAFfeEGC>?>A�abY>L&fGEeV�CnfJH
ýQY>@`f/LOVBX�Ä¨PRL&V`X/AD@`r&¹x·QêD«�«�³�±}ªKè¨°�½¯ªKêD±}©iª�±x±l½é°�½¯ª�©�½¾ªKè`©�¸É±}ª�«�³�¯°�½¯ªKêD±�¸Q°D±lÁ°·QêD«§¬b³�½�°�½¾ªKêD±}rh|}Y>M&N¼ë  r
fJY>N = r�aJaJN�þ = T»¹µþ <>< r\T ·	¡	· N

�&T u �;�»N¨*�N�ë�YnSJ@`L&cDL&SJV`r��»N^ýQN^ýQC>@�EGAD@Br � N[ýQN¨§�AFV`V`AFaJr ü N��iN�h/c¨XJfJADL&HJAF@`r_C>fJH o N�ë�N;�¡C>H/LOC>r
· �uADM&LOC>�/LOM&L�E{��]tY�HJAFMOL&fJ?���Y>@z��C>SJM�E`ÄÅEGY>M&AD@`CnfeEWcDY>]taJS�EeAD@BV`r&¹°¯A½+½�½g¶>´F°D±}©�°�èe½¾ªKêD±}©�êD±î·QêD«§¬b³y½�®`´Ë©¨r
|}Y>M&N�þ	g>ryfJY>N�T>TFryaJaJN�T = g u ¹ÆT = TnTFrRT ·	¡ TFN

�&T ¡ � � N ü Y�Z§ADM&MOrlï\NwÍ�C>@�EGLOf/V`rÖ§�N o @BMOCFEGr�C>fJH)ì�N�ýQ@BY>S�¾DA�EerW·�ï\V�EGLO]tCFEGY>@`Vu��Y>@I��C>SJM�EQEeYnMOAF@`C>fJcFA�cFY�|}AD@�Ä
C>?>A�A�|/CnMOSJCËEeL&Y>fJr&¹ÊL&f © ´Fêeè¨®¨®¨ÁDª�±}²e©�êKî�½¯Ãb®�ª¬ïD´FÁÀ¯`±l½�®`´í±l°�½¾ªKêD±l°�4±}Á�«§¬yêD©¨ª�³h« êD±'²�°D³�¯½µ´_¶bê�¯®`´F°D±l½
·QêD«§¬b³�½¯ª�±}²�Ç�²À¶É·É±�´�ª¬ï
Ì�rbaJaJN�þnþ  ¹µþ =¤¡ rçT ·¤·>= N

�&T  ���iNiýQXJC>fJH/@`C>rß�iN§Í�NWjwAD��A�|}AD@Br�Í�N§ýQSJmxLOAF@`r�CnfJHz�»N�À§N�hJC>fJHJAF@`VBrÈ·�jwY>mxLO~ o V�EGCFEeA�Ä¨HJ@BL�|JADf
��C>SJM�E_LOf- KADcKEGY>@[��Y>@^HJLOV�Ee@BLO�JS�EeADHÌV��sV�EGAD]tV`r&¹�LOf © ´Dêeè¨®¨®¨ÁDª�±}²e©qêKî�½¾Ãb®o¯B±l½é®`´í±l°�½¯ªKêD±l°�W·QêD±nîD®`´F®`±lè¨®
êD±³¿t®�¬y®`±lÁ�°�ëe¯®C±}Á�©�½�®`«�©_°D±lÁÀð�®e½¾ÂuêD´ çe©ÈÇ�²À¶É·É±�´�ïÄä
Ì�rbaJaJN�þ =¤¡ ¹µþ < þnrk§�SJfJA[þ	g	g¤g>N

�&T · �^Í�NwýQSJmxLOAF@`r � N ü Y�ZWAFMOM&rRC>fJHx§�N o @`M&CFEer�·�ýQY�|}AF@`C>?nA�ADV�EeL&]tCFEeL&Y>f�]tAKEGXJY�H/V§��Y>@uV�EG@`CFEGLOdJAFH���C>SJM�E`Ä
LOf- KADcKEGLOYnfJrO¹È¯#½+½+½g¶�´F°D±}©�°�èe½¯ªKêD±}©têD±æ·QêD«§¬b³y½é®`´í©¨r�|JY>M&N <	 r�aJaJN ¡ g ¡ ¹ ¡ þ = rk§�SJM��ÇT ·¤·	· N

��þ	g	�¨§�N/jwN ü L&V�EeYnMOAFrQ·{jlYnmhL-¹_C>ftAD]taJL&@`L&cDC>M}A�|/CnMOSJCËEeL&Y>fWEeYhY>M���Yn@çHJLOV�Ee@BLO�JS�EeADH_V��sV�EeAD]tVB~Q�QXJAQ@`SJf�ÄÅEeL&]tA
AK�sabAD@`L&]tADfGEk��@`Cn]_A�ZWYn@`mxrO¹�Í�CnV�EeAF@#I&V§EeXJAFV`L&V`r�®ifJL�|JAD@BV`L�E{� Y>��¼{M&MOL&fJY>L&V¶CFE ®§@B�JC>fJCFÄ�ýQXJC>]taJC>L&?>fJr
T ·	·	 N

¡>=


