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P�QHRTSVUXWIU�Y[ZV\HY^]IY[_T`IUHS"Y^Sba4Rdc"W>a4RT`IeLS�a4Z4W>a4Y[fIRTY[SVgXWISbY[\�`�eha4QHY)SbaiZijHkla4jHZbY*`Imn\HRdSik^ZiY^aiY*\po%eXWIcqRTk
f�WIcqY[S^rFsX`�ZtYuW,SiYq`Im:Y&v-U1`�SbRdaiRT`�e�w1x:YqUHZiY^SiY^e�a@WI_d_B`�jHZyZbY[Sijp_da4SyRde*a4QHYFk[`Ie�aiYlv%a�`Im:`IeHY�YlvpWIcqUH_TY,zyW
\po%eXWIcqRTk�f�WIcVY�`,m2Y[e�aiZbo.WIeH\.Ylv-R{aurq|}e~WI\p\HRdaiRT`�e*ai`)R{a4SnRTcqU�`�Zba4WIeHk[Y�ai`�RTeH\HjpSba4ZbR�WI_B`�Zif�W,eHRT�[W,a4Rd`�e�w
a4QpY�Y[e�a4Z�oH�>Ylv-RdayY&vHW,cVUH_dY�RT_d_TjHS�a4ZiW,a4Y^S�Z4W>a4QHY^Z�x:Y^_T_��bjpSbatx�Q�o*x�YFeHY[Y^\!aiQHY[SbYFY[SbaiRTcVW,a4Rd`�e�S�a4ZiW,a4Y^f�RTY^S
WIeH\�a4QpYEcVW#�b`�Z:UHZi`�gp_TY[cqS2a4QHW,a�WIZiRdSiYyRTe�\pY^]�Y^_T`�UpRTeHfFa4QHY^c)r

|}eLUHWIZbaiRTk[jp_�WIZ^w�a4QH`�jpf�QhaiQHY�SijHep��k[`�S�a4Sq`Im�Y[e�a4Z�o3WIeH\3a4QHY�SbY[_T_:`I��],WI_TjpY[SN�
`IZ�k[`�S�a4S��FWISbSi`%k[R{�
W,aiY[\!x�Rda4Q.Ylv-R{a@W,ZiYF�IYlo�\pY^a4Y^ZicqRTeXW,e�aiSy`Im�aiQHYq\po%eXWIcqRTk[Sy`Im�cVWIZi�,Y^a�WI\>�bjHS�a4cqY[e�a4Sya4`NU�`�_TRdk^o�W,eH\
Y[e�]%RTZb`�eHcqY[e�a�W,_�k�QXW,eHf�Y[S^w<\XW>a�W"`�eNa4QHY^SiY�SbjHeH�Nk[`�S�a4S�WIZiY�c�jHk�Q*QXW,Zi\HY^Z�a4`q�XeH\�aiQXWIe*\HW,a�Wq`�e�a4QpY
\HYla4Y[ZbcVRdeXWIe�a4S�`ImBk[jHZbZiY[e�anUpZi`I�HaiSi�'r2��StWFZiY^SijH_{a�x�Y@QXWu]IY@a4`qRTepm�Y^Z�aiQHYEYlv%a4Y^e�a�`Im�SbjHeH��k[`�S�a4S�m�Zi`�c
`IaiQHY[Z2],WIZbR�WIgH_dY[S:x�Qp`�SiYyg�Y[QXWu]%RT`�Z�\pY[U�Y[eH\HS�`�e�aiQHY[cNr�P�QHYn],WIZiRTWIgH_TY�a4QXW>a�RTS�cq`�Sba�\pRTZiY^k^ai_doVZiY[_TW,a4Y^\
a4`ya4QpY�k^`�SbaiS�`,m<Y^e�aiZboFRdS�Y^e�a4ZboFR{a4SbY[_dm�rOPO`�jHSbY�aiQHY�k[`�eHepY[k^aiRT`�eqg�Y^a}x�Y[Y[e6WIk^aijXWI_XY[e�aiZboqWIeH\Fa4QpY�k^`�SbaiS
`Im1Y[e�a4Z�oqRTeFY[S�a4RTcVW,aiRT`�e�x�Y�epY[Y[\"Wtm�Z4WIcqY^x�`�Zi��x�QHRTk�Q"WI_T_d`#x�S�jpS�ai`�k^`�cqUHjpa4Y�aiQHY�]IW,_TjHY�`Im<Y[e�a4Y^ZiRdeHf
�
SbRTcqRT_TWIZi_{o�w'a4`ycVWI�IY�jHSbY�`,m1aiQHY�ZiY^_�W,aiRT`�eHSbQHRTU�g�Y^a}x�Y[Y^e"SbY[_T_p`I�6],WI_TjpY[S�WIeH\qYlv-R{auw�x�Y�epY[Y[\Fa4`yg�Y�WIgH_TY
a4`@kuWI_dk[jH_TW,a4Y�a4QHY�]IW,_TjHY�`Im�k[`Ie�aiRTe�jHRdeHf��lrBP�QH`�jHf�Q�SbjHk�Q�m�Z4WIcqY^x�`�Zb�%S:QXWu]�Yng�Y[Y[e�Wu],WIRd_�WIgH_dY2m�`�Z:Sb`�cqY
a4RdcVYV��YIr�fHrdw<��ZiRTk^Si`�e*WIeH\���WI�IY^S[w ='����� �lwXa4QpY[RTZ�RTcqUH_dRTkuW>a4RT`IeHS2kuW,e�eH`Ia�g1Y�jHSiY^\�\HRTZbY[k^ai_do�Rde*Y[S�a4RTcVW>�
a4Rd`�e"x�R{a4QH`�j-a�Y[eHk^`�jHe�a4Y^ZiRdeHf�SijHgpSba�W,e�aiR�WI_<k[`�cqUHjpa4W,a4Rd`�eXWI_JUHZb`�gH_TY^cVSn��x�RdaiQ6k[jpZiZiY^e�a�k^`�cqUHjpa�W>a4RT`IeXWI_
WIgHRd_TR{a4RTY^S�aiQHY[SbYEUpZi`�gH_dY[cqS�WIZiYy`Im�aiY[e�RTepSijHZbcV`�jpe�a4WIgH_dY'��r

��S�W*k^`�eHSbY[��jHY[epk[Y�a4QHY"cV`%\HY[_dS�aiQXW,a�QHW']IY�g1Y^Y[e jHSbY[\ a4`*WIeXWI_{o-�^Y"Y^e�aiZbo�WIeH\ Ylv-R{a�\HY^k[RTSbRT`�epS
RTeha4QHY)UXWIS�a6QXWu]�Y*WI_T_�g�Y[Y[eLa}x:`,�¡U1Y^ZiRd`-\LcV`%\HY[_dS[¢�SiY^Y�£:ZiY^SieXW,QXWIe$WIeH\¥¤�Y^RTSbS�� =u��¦�§ W,eH\ ='���Õ= �lw
£:Y^ZiZbo3� ='����¨ �lwCWIep\�cq`�ZiY�ZbY[k^Y[e�a4_{o�w�©�WI�^�[Y[`�� ¨IªIª�¨ ��WIep\�«-Y^RTc¬� ¨Iª�ª�¨ �lr�P2x�`,�}U�Y[ZbRT`%\!cV`%\HY[_dSnWIZbY
Y[SbSiY^e�aiR�WI_d_dohSba4W,a4Rdk*WIep\7WISiSbjHcqY�Wux2Wuo�SbjHeH�Lk[`�S�a4S[r­��WIZbai_doLWIS�W�ZiY[SbjH_daVa4QHY�Y[cqUHRTZbRTkuW,_2x:`�Zb�¥Rde
a4QpY[SiYVUXWIU�Y[ZbS@Sba4Wuo�Y[\3Wux:Wuo�m�Zb`�c®YlvpWIcqRTeHRdeHf�a4QHYVRTcqUXWIkla4Sy`Im�U�`�_TRdk^o�`�Z�Y^e�]-RdZi`�epcVY^e�a4WI_�k�QXWIeHf�Y^S
`�e!a4QHYFS�a4Zijpk^a4jpZiYF`Im�W�f�R{]�Y^e�RdeH\HjHS�a4Zbo*`#]IY[Zna4RdcVY,w�m�`-k^jHSiRdeHf�RTeHS�a4Y[WI\!`�e�UpZi`']%RT\HRdeHfNW�m�ZiWIcqY^x�`�Zi�
m�`�Z�k�QXWIZ4W,k^a4Y^ZiRd�[RTepf@\HR{�<Y^ZiY[epk[Y[S�RdeVaiQHYte�jHc�g�Y[Z�`ImOWIk^aiRd]IY��XZbcVS:WIk[Zb`�SiS�W�k[Zi`ISiS2SbY[k^aiRT`�e�`,m�c"W,Zi�IYla4S^r
©)`�ZbYt\HYla�WIRd_TY[\6WIeXWI_{o-SbRTS�`ImCY[e�]%RTZb`�eHcqY[e�a�WI_1`�Z:U�`�_dRTk^oqRdSiSijpY[S[wpS4Wuo6`Im�aiQHYt_dRT�IY^_doqY^�1Y[kla4S�`ImOW�cVY^Zif�Y^Z
`�e�SijHgHSbY[��jHY^e�aFY^e�a4Zbo.`�Zy`Im2W)k�QXW,eHf�Y"Rde�U�Y[epSiRT`Ie�`�ZEQHY[WI_daiQ�k[WIZiYqZijH_dY[SE`�e~Y&v-RdauwOZiY^��jHRTZbY[\�cq`�ZiY
\HYla�WIRd_�`�e�SijHep��k[`�S�a4S�WIeH\NQH`'x¯�XZbcVS�ZbYuWIkla�ai`�a4QHY^c)r
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P�QHY�Y[WIZi_{o m�Z4WIcqY^x�`�Zb�%Sqm�`�Z�a4QHY�WIeXWI_{o%SiRTSF`ImtY[e�a4Z�o¥W,eH\�Ylv-R{aVx�Y[ZbY*WI_dSi`!a4QHYN�XZiS�a6UXWIU�Y[ZbSqai`
Ylv-UH_dRTk^Rda4_{o~k^`�eHSbRT\HY^ZFaiQHY�Y[S�a4RTcVW,aiRT`�e RdSiSijpY[S�a4QXW>a"W,ZiRTSbY6x�QHY[eha4QHY�cq`-\pY[_2jHSbY[\ha4`.Sba4ZbjHk^aijHZiY�a4QpY
\XW,a4W�\H`-Y^S�eH`Ia�f�Y^eHY[ZiW,a4YyW�jHepRT��jHYnY[��jHRd_TRdgHZiRdjHc)r�P�QHYnjHeHRd��jHY[eHY^SiS�RTSbSijHYyQXWI\�g�Y[Y^e)Y^cVUHQHWISiRd�[Y[\�Rde
a4QpY�a4QHY^`�ZiYla4RdkuWI_1_TRdaiY[ZiW,a4jHZbY�`�e"Y[e�a4Z�o�wJWIeH\�g�`IaiQ�£:ZiY^SieXW,QXWIeNWIeH\�¤�Y[RdSiSy� ='���Y= gX��WIeH\�£�Y[ZiZ�o!� ='����¨ �
k[`IeHSiRd\HY[ZbY[\~R{a4SnRdcVUXW,k^an`�e.Y[S�a4Rdc"W,aiRT`�e�RTe!cV`%\HY^_TStx�QHY^ZiYqSijHeH��k^`�SbaiSyk[`�jH_d\.],WIZ�o!WIcq`�eHf�WIfIY[e�a4S^r
�$QHY^e cq`%\HY[_dSV\H` ep`Ia6QXWu]IY�W�jHeHRT��jHY�Si`�_djpa4Rd`�e¥R{a6RTS^w�RTe�f�Y^eHY[ZiWI_¸w�ep`Ia�U�`�SiSbRTgH_dY)a4`~\HY^aiY[ZicqRTepY
a4QpY�UHZb`�gXWIgpRT_TR{a}o"`,m�WFf�Rd]IY[eN`�jpaik[`�cqYyk[`�eH\pRda4Rd`�eXWI_<`�e)`IgHSiY^Zb],WIgH_dY[S�WIeH\�a4QHYn],WI_TjpYE`,m�W�UXWIZiWIcVYla4Y^Z
]�Y^k^ai`�Z[rnP�QHRdStZijp_TY[S�`�jpatcVWIe�o)Sba�W,eH\XWIZb\�Y[SbaiRTcVW,a4`IZiS[r�P�QHY�jHepRT��jHY[epY[SiSyRdSiSijpY�g1Y^kuWIcqY@Yl]�Y^e�cq`�ZiY
RTcqU�`�Zba4WIe�a�`IeHk[Y�x:Y:WI_T_d`#x�Y[\Em�`�ZCa4QHY�ZiYuW,_TRTSbc `ImXk^`�e�a4Rde%jHW,a4Rd`�e�],WI_djHY[SCx�QHRTk�Q@\HRd�1Y[ZbY[\�WIk^Zi`�SbS�WIfIY[e�a4S^w
m�`�Zya4QHY^e�aiQHY"e�jHc�g�Y[Z�`Im2U�`�SbSiRTgp_TYqY[��jHRT_dRTgHZbR�W6RdeHk[ZbYuWISbY[\�cVWIZi�,Y[\H_{o�r�P�QHY"`�ZiRdf�RTeXW,_�WIeXWI_{o%SiRTSyQHY^ZiY,w
\HjHY�a4`@©�WI�^�[Y[`�� ¨Iª�ª�¨ ��WIeH\�«%Y[RTc � ¨Iª�ª�¨ �lw%WI_T_d`'x:Y^\Vk^`�e�a4RTe�jXW>a4RT`Ieq],WI_djHY[S�a4`�\HRd�1Y[Z�x�RdaiQ��b_d`-k[W,a4Rd`�e��
WIeH\"g1Y^f�WIe6Rde�]IY[S�a4RTf�W,a4RdeHf@Y&v-aiY[eHSbRT`�epS:x�QHRTk�Q�W,ZiY�k^ZijHk^R�WI_Ja4`�a4QHY�Sba4jp\po6`Im�c"WIe�oqZiYla�WIRd_<W,eH\6SiY^Zb]%RTk^Y
SiY^k^ai`�ZiS^r

� jHZ�f�`�W,_�QHY^ZiY�RdS�a4`�cVWI�,Y"a4QHYVa4Z4W,eHSiR{a4RT`Ie�m�Zi`Ic aiQHY"a}x�`�U1Y^ZiRT`%\�SbY^aiaiRTeHf*ai`�a4ZbjH_do�\po%eXWIcqRTk
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Y[e�aiZbo�WIep\NY&v-Rda�UHZb`�gXWIgpRT_TR{a4RdY[S[w�x�QHRdk�Q�wHRTe6aijHZie<wJWIZiYtjpSiY[\�a4`Fk^`�cVUpjpa4YnS�a4Zijpk^a4jpZ4WI_<aiZ4WIepSiRdaiRT`�e"UHZi`�g%�
WIgHRd_TR{a4RTY^S�WIeXWI_d`�f�`�jHS�a4`"aiQH`�SbY�RTe3� ¨ gJ�lryP�QHY�epY^x Y[SbaiRTcVW,a4Y^S�`Im�aiZ4WIeHSbRdaiRT`�e)UHZi`�gHWIgHRT_dRdaiRTY[S�WIZbY@a4QpY[e
jHSbY[\*a4`VUHZi`%\HjHk^Y�eHYlxA�XZiS�atSba4WIf�Y�Y[SbaiRTcVW,a4Y^S�`Im�k[`�e�a4Rde�jXW,a4Rd`�e)WIeH\*Y^e�aiZboN],WI_TjHY^S�Y^Rda4QpY[Z�jHSiRdeHf"a4QpY
cVW,a4ZbR{v�Rde�]�Y[ZbSiRd`�e�Rde�� D W��2`�Z�a4QHYEeHY[S�a4Y^\��pv-Y[\*U�`�Rde�a�Rde�� D gJ�lr:|}eH\HY[Y^\�a4QpY@Y[S�a4Rdc"W,ai`�Z�RTeN��fIjHRTZbZiYl�
f�WIgpRTZiRTWtWIeH\V©)RdZ4Wq� ¨,ª�ª D ��ep`Ia4Y^\VRdeq`IjHZ�RTe�a4Zb`-\pjHk^aiRT`�e�RdS[w�RTe�`IjHZ�a4Y[ZbcVRdeH`�_d`�fIo�wIWnUHSiY^jH\H`Ec"W>v-Rdc�jHc
_TRd�IY^_TRTQp`-`%\�Y^Sba4Rdc"W>a4`�Z�WISnRTeh� = W���aiQXW,ayjHSbY[Sna4QHY�S�a4ZbjHk^aijHZ4WI_�aiZ4WIepSiRdaiRT`�e�c"W,aiZiRdk[Y[S�RTeh� ¨ gJ�tWIeH\�a4QpY
eHY^Sba4Y^\ �pv-Y[\ U�`�RTe�a@ai`*k[`IcVUHj-a4Y"Y^e�a4Zbo�WIeH\�k^`�e�a4Rde%jHW,a4Rd`�e�],WI_djHY[S�W,S@RTe7� D gJ�&w�WIeH\�a4QHYlo~m
Wu]�`�Z@W
c�jH_{a4R �}SbaiY[UF]�Y^ZiSiRd`�e�`Im�aiQHY[RdZ�Y^SbaiRTcVW,a4`�Z�x�QHRdk�Q6RdaiY[Z4W>a4Y[S�RTeqa4QHRdS�x:Wuo � '#r ��Y�SbQH`�jH_d\6eH`IaiY�a4QHW,a�aiQHY[ZbY
RTS�ep`Vf�jHWIZ4WIe�aiY[Yna4QXW>a�a4QHYyRdaiY[ZiW,a4Rd`�eHS�RTcqUHZb`#]IYta4QHYyY^Sba4Rdc"W>a4Y[S�`IZ�aiQXW,a�aiQHY^o�x�Rd_T_<k^`�e�]�Y^Zif�Yya4`VWIe�o��
a4QpRTeHf*��x�Y@k[`IcVYEgXWIk���a4`Vg1`IaiQ)aiQHY[SbY�U1`IRTe�a4S�g1Y^_T`'x��lw�`�Z^w1R{mBa4QpY^oN\H`6k^`�e�]�Y[Zbf�YIw1a4QHYlo)k^`�e�]�Y^Zif�Y@ai`
Si`IcVYla4QHRdeHf�a4QXW,a�RdS�k[`�epSiRTS�a4Y^e�a�x�RdaiQ�`�jHZ�WISbSijHcqUpa4Rd`�eHS�`�e�a4QpYEk�Qp`�RTk^YE`,mBY^�%jpRT_TRdgHZiRdjHcNr
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_TRd�IY^_TRTQp`-`%\VY^SbaiRTcVW,a4`�Z�x�RT_d_1eH`,a�g1YtWISbo%cqUpa4`IaiRTk[WI_T_{oFY � k[RdY[e�a�Y^]IY[eNjHeH\HY^Z�Sba�W,eH\XWIZb\NZbY[f�jp_�WIZbRda}oqk[`�e%�
\HR{a4RT`IeHS[r�|}e*WI\p\HRdaiRT`�e�Rdm�a4QHY^ZiYERTS�WF_T`'x:Y^Z�g�`�jHep\�`�e�a4QHYE\HRdSba4ZbRTgHj-a4RT`IeN`,m�Y[e�aiZbo�m�Y[Y^S�a4QHW,a�c�jHSba�g�Y
Y[S�a4Rdc"W,aiY[\3�
WIeH\*\pY[U�Y[eH\HRdeHf6`�e)a4QHY�UpZi`I�Ha�m�jHeHkla4RT`Ie*SijHk�Q.W"g�`�jHep\*cVRdf�Q�a�g�Y@ZbY[��jHRdZiY[\*ai`6RTepSijHZbY
a4QHW,aVaiQHY�©�WIZi�,`']Lk�QHWIRTeLf�Y[eHY^Z4W,aiY[\Lg�o3aiQHY�cq`-\pY[_�RTS��XepRda4Y,w2SiY^Y*WISbSijHcqUpaiRT`�e = r ¨ �lw�`�eHYN`Imta4QpY
UXWIZiWIcqY^a4Y^ZiSya4`Ng1YqY[S�a4Rdc"W,aiY[\.\HY^�HeHY[S@W)U�`�RTe�ay`Im�SbjHUHU�`�Zba�`Im�a4QHYq_TRd�IY[_dRTQH`%`%\h��x�QHRdk�Q~RTe�],WI_dRT\XW,aiY[S
a4QpY6ZiY^f�jH_�W,ZiRda}o!k^`�eH\HR{a4Rd`�eHSEZiY[��jHRdZiY^\~m�`�Z�aiQHY"Y � k[RTY^eHk^o~`Im�a4QpY"cVW>v-RTc�jHc®_dRT�,Y[_TRdQH`%`-\!Y[S�a4Rdc"W,ai`�ZiS
m�`�Z�c�jp_da4RdeH`�cqR�WI_dS�Y^]�Y^e�R{m�aiQHYyk[`�e�a4Rde�jXW,a4Rd`�e�WIeH\NY[e�aiZbo�],WI_TjpY[S2x�Y[ZiYEk[`IcVUHj-a4Y[\�x�RdaiQH`�jpa�Y^ZiZb`�Z��&r

«-`LaiQHY!jHSijHWI_�_dRTcqRdaiRTeHf�WIZifIjHcVY^e�a4SNRTe$m
W']I`�Z�`Im�cVW>v-RTc@jHc _dRT�IY^_TRdQH`-`%\�\H`LeH`Ia)WIUHUp_do7QHY^ZiY,r
©)`�ZbY[`']�Y^Z@a4QpY[ZiYVWIZbYqa}x�`�WIZbf�jHcqY[e�a4Syx�QHRTk�Q~SiQH`�jp_T\~_dYuWI\.jHSEa4`�x:`�ZbZbo�WIg�`�jpaEa4QHYqSicVWI_d_�S4WIcqUH_TY
UHZb`�U1Y^ZbaiRTY[S�`Im�aiQHYEUHSiY^jH\H`�cVW>v-RTc�jHc _TRT�,Y[_dRTQH`%`-\�Y^SbaiRTcVW,a4`�Z^r�sBRdZiSba�aiQHY�SbY[eHSbRdaiRd]%Rda}o�`ImBa4QHY�UHSiY^jH\H`
cVW>v-RTc�jHc _dRT�IY^_TRdQH`-`%\FY[S�a4RTcVW,ai`�Z�ai`�a4QHYtY^SbaiRTcVW,a4Rd`�e"Y^ZiZi`IZ2RTe"aiQHYnk[`Ie�aiRTe�jXW,aiRT`�e6WIeH\�Ylv-R{a2],WI_TjHY^S:RdS
\HYla4Y[ZbcVRdeHY[\�g�o.aiQHYq\HY[ZbRd],W,a4R{]�YF`Im2aiQHYq_T`�f�`Im2aiQHYqUHZi`�gHWIgHRT_dRdaiRTY[S�`Im�Ylv-R{a@W,eH\~Y^e�aiZbo!x�RdaiQ~ZbY[SiU�Y[kla
a4`qa4QHY^SiY@],WI_djHY[S^¢<R r Y,r�g�o)`�eHY@`']IY[Z�aiQHY�aiZijHY�UHZi`�gHWIgHRT_dRdaiRTY[S^r �$QHY^e*a4QH`�SbY@UHZb`�gXWIgpRT_TR{a4RdY[S�WIZbY@SicVWI_d_¸w
WIeH\Na4QHYloN`Im�a4Y^e*WIZbY@RTeNY[e�aiZbop�,Ylv-R{at\XW,a4WVSbY^a4S^w1aiQXW,a�\HY[ZbRd],W,aiRd]�Yyx�RT_d_�g1Yy]�Y^Zbo)_�WIZbf�YEWIeH\)c"W>v-Rdc�jHc
_TRd�IY^_TRTQp`-`%\Vx�Rd_T_<aiY[eH\�a4`FUHZb`-\Hjpk[YyY[S�a4RTcVW,ai`�ZiS2x�R{a4Q�U1`%`�Z2�XepRda4YnSiWIcqUH_TYnU�Y[Z�m�`�ZicVWIeHk^YIr

«-Y[k^`�eH\�w�WIep\�k[`�epk[Y[U-a4jXWI_d_do.��jHRdaiY6\HRdSba4RdeHk^a[wBSbRTeHk^Y"a4QHY"UHSiY^jH\H`!_TRd�IY[_dRTQH`%`%\�� SnUpZi`�gXW,gHRT_dRda4RdY[SEWIZbY
eH`Ia�aiQHY�a4ZijpY�UpZi`�gXW,gHRT_dRda4RdY[S:��aiQHY^oqWIZbY�k[`�eH\pRda4Rd`�eHY^\�`�eVY^SbaiRTcVW,a4Y^\VW,eH\Vep`Ia�a4QHY�aiZijHY�Y[e�a4Z�oFWIeH\qYlv-R{a
],WI_TjpY[S��&w�Y^]IY[e�a4S�k[WIe `%k[k[jpZ�x�QHRdk�Q�a4QHY6UpSiY[jp\H`�_TRd�IY[_dRTQH`%`%\�W,SiSiRdf�eHS��[Y[Zb`�UHZi`IgXWIgHRd_TRda}o�a4`3��m�`�Z@W,e�o� 
��y�lw<Y^]�Y^e�aiQH`�jHf�Q*aiQHY�S4W,cVY�Yl]�Y[e�aiS�c�jpSbanQXWu]IYqep`�eH�[Y^Zi`NUHZi`IgXWIgHRd_TRda}o�Rde*a4QHY�aiZijHY�_dRT�,Y[_TRdQH`%`-\
�
Y^_TSbYNaiQHY^ohk[`IjH_T\LeH`Iaq`-k^k[jHZ4�lr7|¡mn`IeH_do3`�epY)SbjHk�Q�Y^]IY[e�a�`%k[k^jHZiSqa4QHYNUHSiY^jH\H`�_dRT�,Y[_TRdQH`%`-\�x�Rd_T_�g�Y
jHeH\pY^�XeHY^\.��aiQHY�_d`�f,�}_dRT�,Y[_TRdQH`%`-\�RTS�eHY[f�W>a4Rd]IY�Rdep�XeHR{a}o�m�`�Z:W,_T_Q���&wpW,eH\"a4QpY�Y[S�a4Rdc"W,aiRT`�eFUHZb`-k^Y[\HjpZiY�x�Rd_T_
gHZbYuWI�*\p`#x�e<r � jHZnY&vpWIcVUp_TY[Syg�Y[_d`#x RT_d_TjHS�a4ZiW,a4YEa4QXW,anaiQHRTSnRdSn_TRd�IY[_{o)ai`�QXWIUHU�Y[e.Y^]IY[e~Rde!ZiY[_TW,a4R{]�Y^_do
SiRdcVUp_TYtcq`-\pY[_TS^r

©)`']%RTeHfya4`na4QpY=��UHSiY^jH\H`EcVRdeHRTc�jpc Z � �y`�g%�bY^k^aiRd]�Y�m�jHeHkla4Rd`�eFRTeN� = gJ��RdauwI_TRT�,Y2a4QHY�_d`�f,�}_dRT�,Y[_TRdQH`%`-\�w
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a4QpY@_�W,Sba�a}x:`Va4Y[ZbcVS�QXWu]�Y�WVeH`�ep�[Y[Zb`6Ylv-U�Y[kla�W,aiRT`�e�r���StWqZiY[SbjH_da�Wq],WI_djHYE`Im!�	 � �nSbQH`�jH_d\�eH`Ia�g�Y
Ylv-U�Y[kla4Y[\Na4`qUHZi`%\HjHk^YEWFcqRTepRTc�jHc ai`qaiQHYn�XZiS�a�`IZi\HY^Z�k[`�eH\pRda4Rd`�eHSE�
W,a�_TY[WISba�Rde��HeHRdaiYESiWIcqUH_TY^S��lr

P�QHY�m
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WIeXW,_T`�f�jpYEai`Va4QpY@gHRTWIS�k[WIjHSbY[\�g�o)aiQHY��HZiSba�`Im�aiQHY@_TWISba�a}x:`6aiY[ZbcVS�x�RT_d_Og�Y@UpZiY[SbY[e�anRde*WI_d_OcqY^aiQH`%\
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WIk^a:a4QXW,a2UHSiY^jH\H`
cqRTeHRdc�jHc Z � RTS�jHSbRTeHfVWIe ��RTeHS�a4ZijpcVY^e�a
�*��R¸r�YIr � �
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x�QHRdk�Q6a4QHY,��RTeHS�a4ZijpcVY^e�a
�@g�Y[k^`�cVY^S �b`�epY �@m�`�Z:WI_T_J`�gpSiY[Z�],W,a4Rd`�eHS[wpWIeH\�QHY^eHk[YnR{a:QHWIS2`�eHY�_TY^SiS �bgpR�WIS �
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Y[S�a4Rdc"W,aiY[\�Y^e�a4Zbo�],WI_TjHYqx�RT_d_�aiY[eH\�ai`*g�Y6_T`'x�Y[Z@aiQXWIe�a4QpY6cVRdeHRTc@jHc a4ZbjHY6Y^e�aiZbo.],WI_TjHY,w�WIeH\~x�Rd_T_
a4Y^eH\�a4`�cVWI�,Y �$�7�$Xr � eHYnkuW,e�jHSiYyW�SbY[k[`IeH\�`�Zi\HY^Z2Ylv-UXW,eHSiRd`�e�a4`�_d`-`��qW,a:a4QHYnSbc"WI_d_JS4WIcqUH_TY�gHR�W,S
RTe)a4QHY �/.  ª Y[SbaiRTcVW,a4`IZ�`Im=$NWIeH\�SbQH`'x­a4QXW,atRda�\HY[U�Y[eH\pSn`�e*a4QHY@\HY[ZbRd],W,a4R{]�Y�`Im�a4QHY@\HY[eHSbRda}o)`Im$*W,anaiQHYqU1`�Rde�a4Stx�QHRdk�Q~f�Y^eHY[ZiW,a4YFY[e�aiZbo�rq|}e�WI_Tcq`�SbaEW,_T_B`,m:a4QpY[SiYq`�gHSbY[Z�]IW>a4RT`IeHSna4QHRdSn\HY[ZbRd],W,a4R{]�Y�RdS
U�`�SiR{a4Rd]IYIwXW,eH\NaiQXW,a�WIk^k[`�jpe�aiS�m�`IZ2a4QHYyU�`�SiR{a4Rd]IYn\HY^]%RTW,a4Rd`�eHS�RTe�aiQH`�SiYyY^Sba4Rdc"W>a4`�ZbS[r]�`�cVW,aiaiY[Z�a4QHY�SiWIcVUp_TY@SbRT�^Y@a4QHY
�/.  ª ��`�ZtSiRdcVUp_TYEcVYla4QH`%\�`Im�cq`�cVY^e�a4S���Y[SbaiRTcVW,a4`IZiS�QHWI\
g�`Ia4Q�SicVWI_T_dY[ZygHR�W,SiY[S ��" $�SicVWI_d_TY[Zn],WIZbR�WIeHk^Y[SEa4QHY^e~a4QH`ISiY"`,m�Y[R{a4QHY^Z�a4QpY"UHSbY[jH\H`�cq_TY)� ��.  = �lw
`�Z�a4QHY�UpSiY[jp\H`�cVRdeHRTc�jpc ZC�q�
`�Z ��.  ¨ ��Y^Sba4Rdc"W>a4`�ZbS[rn©N`�ZiY^`#]IY[ZtaiQHRTS�x2WIStaiZijHYEm�`�ZtW,_T_OS4WIcqUH_TY
\HY^SiRTfIeHS[r�sX`�Z�Rde�aijHRdaiRT`�e�`Ieqx�Q�o�a4QpRTS�`-k^k[jHZbS�k^`�cqUXWIZiY�aiQHY�Zi`'x7_�W,g1Y^_TY[\ � �,��� � �����&w�x�QpRTk�QqUHZi`']%RT\HY^S
° °Íâ�ãSÞ|á�ÚÜÙÍìgê ü�±�ÙfþtãyÙMãyÚ�äÜþtøGÚ�þ|äÈÝ�ñrý|äÜá�ð�Ý�ð|êóñëêëÚ�êóÙÍãH±�Ù�±fêóñëñ|ÞtÙ²ÙÍìgÙmã�ÚÜêëï_Ý«ÚÜÙÍã[á�üÂÙÍÞ	Ú�äÜè`Ý�ÞtìgÙ�²�êëÚ@ý|äÜá�ðtÝ�ð|êóñëêëÚ�êóÙÍã[Ý�Ú@ý�á3êëÞ	ÚÜãÞ|á�ÚOá3ðtã�Ù²äÜ÷�ÙÍìÎêëÞ!Ú�ÛtÙ�ìtÝ«ÚÜÝ �MUMÙ²äÜÙ�êóãOÛtá�±�±pÙ�á3ðrÚÜÝ�êëÞ)Ú�Û|ÙÍï �@â�ãÜãyþ|ïÆÙ*Ú�Û�Ý«ÚOü±á�äMÝ<û�êó÷�ÙÍÞ;N:±�Ù*á3Þ|ñóè_á�ðtã�Ù²äÜ÷�Ù>ð�ÙÍÛtÝ®÷�êëá3äü±äÜá�ï 3 J × 
 N � L3J ° 
 N � 6 �ÆùOÛ|ÙÍÞ = 
±ê �*ê üVJ A 3 � L3J × 
?N ��6[Ú�ÛtÙ_ý|ä�á3ðtÝ�ðtêëñóê Ú�è"á�üpÙÍÞ3ÚÜä�è�êóã�Ùi·3þ�Ý�ñYÚ�á!Ú�ÛtÙ_ý|ä�á3ðtÝ�ðtêëñóê Ú�è"á�üpÙÍÞ3ÚÜä�èêóÞ$ã�ÚÈÝ«Ú�Ù6J × 
?N ��Ý�Þtì Ú�Û|Ù)ý|äÜá�ðtÝ�ð|êëñóêëÚ�è�á�üfÙ�²�êëÚ`êòã�öÍÙ²äÜá .[êëüVJ A 3 J ° 
 N � L�����" 6SÚÜÛ|ÙÎÙ²Þ	ÚÜä�è ý|äÜá�ðtÝ�ð|êëñóêëÚ�è�êòã`ã�ÙGÚ�ÚÜá»ö²ÙÍä�á�åÝ�Þ�ì»ÚÜÛ|Ù_Ù�²rêëÚ�ý|ä�á3ðtÝ�ðtêëñóê Ú�è"êòã�ã�ÙGÚ�Ú�áTÚÜÛtÝ«Ú�Ý�Ú5J ° 
?N � .jÝ�Þ�ì 
¦êëêóê �*êëü�Ú�Û|ÙÍä�Ù_êòã�Ý!Û|á�ñóÙÆêëÞtã�êòìrÙÆÚ�Û|ÙÎã�ÙGÚ 3 J × 
 N � L3J ° 
 N � 6@Ú�ÛtÙÙ�²rêëÚ�ýtä�á3ðtÝ�ð|êóñóê Ú�èÆêòãpã�ÙGÚOÙb·	þtÝ�ñ�ÚÜá�ÚÜÛ|Ù*ø²ñëá	ãyÙmã�Ú�á�ðtã�Ù²äÜ÷�Ùmì_Ù�²rêëÚ�ýtä�á3ðtÝ�ð|êóñóê Ú�ègð�ÙÍñëá�±.ê Úmå|Ý�ÞtìÆÚÜÛ|Ù*Ù²Þ	Ú�äÜè_ý|äÜá�ðtÝ�ð|êëñóêëÚ�è<êòãOãyÙ²ÚÚ�á!ÚÜÛ|Ù_øGñóá3ã�ÙÍãyÚ*á3ðtãyÙÍä�÷3ÙÍì"ÙÍÞ	Ú�äÜè»ý|äÜá�ðtÝ�ð|êëñóêëÚ�èTÝ�ð�á«÷3Ù<êëÚ�� 1 ü1±�ÙÆþtã�Ù<ÙÍïgýtêëäÜêóøÍÝ�ñ[ý|äÜá�ð�Ý�ð|êóñëêëÚ�êóÙÍã�Ý�Þtìy±�Ù_ãyá3ïgÙ²Ú�êóïÆÙÍã*û�Ù²ÚÚ�á]Ú�ÙÍä�ïÆêóÞtÝ�ñYøGá�Þ�ìrê ÚÜêëá3Þtã�±fÛ|êóøÈÛaÝ�äÜÙ�Þ|á�Ú*÷	êòã�ê ÚÜÙÍì"ý|äÜêóá�äMÚÜáÎÚÜÛ|Ù�ÚÜÙ²äÜïgêóÞtÝ�ñÕýÂÙ²äÜêëárì�å�Ý�Þ�ì"Û|Ù²Þ�øGÙ<ì|áÎÞ|á�Ú*ÛtÝ®÷�Ù`Ù²ïÆý|êóä�êòø²Ý�ñÙÍãyÚ�êóï_Ý«ÚÜÙÍã�á�üpÚÜäÜÝ�ÞtãyêëÚ�êóá�Þ ý|äÜá�ðtÝ�ð|êóñëêëÚ�êóÙÍã�� �|á3ä�Ú�ÛtÙÍã�ÙÆÚ�äÈÝ�Þtã�ê ÚÜêëá3Þtã�±�ÙÆÚÜÝ�ß3ÙgÚ�Û|Ù]Ý®÷3Ù²äÈÝ�û3Ù�Ú�äÈÝ�Þ�ãyêëÚ�êóá�Þ ý|äÜá�ðtÝ�ð|êëñóêëÚ�êóÙÍã�ü±á3äÚ�ÛtÙ�øGÙ²ñóñòãOÞ|ÙÍÝ�ä�Ùmã�ÚOÚ�ágÚÜÛ|Ù�Ú�ÙÍä�ïÆêóÞtÝ�ñ2ø²Ù²ñóñ�±pÙÍêëû3Û	Ú�ÙÍì)ð�èÎÚÜÛ|Ù�Þ�þ|ï`ðÂÙ²äfá�ü2Ú�êóïÆÙÍãOÚÜÛ|ÙÍã�Ù�øGÙÍñëñòã�±�Ù²äÜÙ*á3ðtã�Ù²äÜ÷�ÙÍì �
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a4QpYqe�jHc@g1Y^Z�`Im�Sba4W,a4Y^S�Yl]�Y^ZE]%RTSbRdaiY[\!RTe�a4QpYVZbjHe�� � ¨ D x�QHY^e~PK � W,eH\ ��¨I� x�QHY[e�PK ='� �lw�a4`�a4QpY
e�jHc�g�Y[Zy`Im:`�gHSiY^Zb],W,aiRT`�eHSq��`�Z9. � ��w =#¨I�Iª x�QHY[e�PK � WIep\ D §I�Iª x�QHY[e�PK ='� �lrFP�QXW,aERdSyx�QpY[e
PK � x�Y�WIZiYyk[`IeHSbaiZijHkla4RTepfVa4QpYEZb`'x�S�`Im�a4QHYEY[cqUHRdZiRTk[WI_1aiZ4WIepSiRdaiRT`�e�UpZi`�gXW,gHRT_dRda4RdY[S:x�QpRTk�QN\HY^aiY[ZicqRTepY
a4QpY6©�W,Zi�I`'].a4ZiWIeHSiR{a4Rd`�e!c"W,aiZiR v<wOWIep\�a4Q�jHSEa4QHZb`�jHf�Q.a4QHYqRTe�]IY[ZiSbYVm�`�Zbc�jH_TW�aiQHYVk^`�e�a4Rde%jHW,a4Rd`�e~W,eH\
Y[e�aiZbo�],WI_djHY[S^w�x�R{a4Q a4QpZiY[Y�`IgHSiY^Zb]�Y^\LaiZ4WIeHSbRdaiRT`�eHS��
`�e3Wu]�Y^Z4WIfIY'�lr~��SqW*ZiY^SijH_{aF`�eHY�cqRTf�Q�a�Y&vpU�Y[kla
a4QpY@Y[S�a4Rdc"W,aiY[S�`Im�k[`Ie�aiRTe�jXW,aiRT`�e�WIeH\*Y^e�a4ZboN],WI_TjpY[S�ai`"k^`�e�a�WIRde*eH`�e�a4ZbRd]%R�W,_OSiWIcqUH_TRdeHfFY[ZiZb`�Z[w<WIeH\�W,S
Ylv-UH_TWIRTepY[\�RdeNaiQHY@_TWISba�SbY[k^aiRT`�eNa4QXW>a�Y^ZiZi`IZ�RdS�_dRT�IY^_do6ai`"QXWu]IY@c�jHk�Q�_�WIZbf�Y[Z�RTcqUXWIkla4S�`�eNa4QHY�UHSiY^jH\H`
cVW>v-RTc�jHc _TRd�IY^_TRTQp`-`%\�WIeH\�aiQHYyUHSiY^jH\H`"cqRTepRTc�jHc ZC��Y[SbaiRTcVW,a4`IZiS2a4QHWIe)`Ie�aiQHY � s! ª Y^SbaiRTcVW,a4`�Z^r

�$QXW,aERTSyS�a4ZiRd��RTeHf�RTS��bjpSba�QH`'x x:Y^_T_�aiQHY � s
 ª Y^Sba4Rdc"W>a4`�Zn\H`%Y[Snx�R{a4Q!a4QHRdSEe�jHc@g1Y^ZE`,m2`�gHSbY[Z��
],W,a4Rd`�eHS^r��2anPK =#� a4QHY^ZiY@RdStWIe*W']IY[ZiWIf�Y�`Im�SbR{v)`�gHSbY[Z�]�Y[\�aiZ4WIeHSbRdaiRT`�eHS�U�Y[Z�S�a�W,aiY�]%RTSbRdaiY[\�WIep\�a4QXW>a
SiY^Y[cqS2a4`Fg�YtY[eH`IjHf�Q�a4` �beHWIRT_ ��a4QpYnUXWIZ4W,cVYla4Y[ZbS[wXW,eH\�x�Rda4Q6aiQHZiY^Yta4ZiWIeHSiR{a4Rd`�eHS:U�Y[Z�S�a�W,aiYq� W,a2PK � �
x�Y�\H`�ZiY[WISi`�eHWIgH_doNx�Y[_T_ r � m�k[`�jHZbSiY,w�YuWIk�Q!`�gHSbY[Z�]�Y[\!a4ZiWIeHSbRda4Rd`�e*Wu]IY[Z4W,f�Y[Sn`']�Y^ZyWI_T_OS4W,cVUH_dY@U�`�RTe�aiS
ZiY[WIk�QHY^\Lm�Zi`Ic aiQHY�Sba�W>a4Y�Rda�aiZ4WIepSiRdaiY[\ a4`pw�Sb` 

��� �3`�gHSbY[Zb]IY[\ha4Z4W,eHSiR{a4RT`Ie RTS�RdcVUH_dRTk^Rda4_{o � )�
�A � �_^�"��
`']�Y^Z�WI_d_<SiWIcVUp_TYnUXW,aiQHS�m�Zi`�c a4QHYyU�`�RTe�a�aiZ4WIeHSbRdaiY[\�a4`Hr

P�QHY@\pRd�1Y[ZiY^eHk[Y^StRTe�a4QpY�\HRdSbaiZiRTgpjpa4Rd`�eHS�f�Y[epY[Z4W>a4Y[\�g�o�aiQHY@W,_da4Y^ZieXW>a4Rd]IY��/.  ª Y[S�a4RTcVW,ai`�ZiS�WIZbY
SicVWI_d_¸r 
�`'x�Y^]�Y^Z�a4QHY^ZiY�WIZbY � ��A���
�\pRd�1Y[ZiY^eHk[Y^S�RTe�a4QHY^RTZEk[`�cqUHjpa4W,a4Rd`�eXWI_�gHjHZb\HY[epS[r �$QHY^e3x�Y6jHSbY
SbaiZijHkla4jHZiWI_�UHZb`�gXWIgpRT_TR{a4RdY[S�� ��¤  = ��x:YnQHW']IYna4`�k[`IcVUHj-a4YtY^Rda4QpY[Z�W�cVW,a4ZbR{vqRde�]IY[ZbSiYy`�Z�W��-vpY^\)U�`�Rde�a
x�RdaiQ�m�`�jHZ�a4`ESiR v�aiRTcqY[S�a4QpY�e�jHc@g1Y^Z�`,m<S�a�W,aiY[S��
k^`�cVUHWIZiY2aiQHY � ����� � �����BZi`'xyw�x�QHRTk�QVRTS�a4QpY�e�jHc@g1Y^Z
`Im<Sba�W>a4Y[S�x�QHY^e���¤  ª w%WIeH\qa4QHY � �8"Zb`'xyw%x�QHRdk�Q"RdS�aiQHY�e%jpc�g1Y^Z�x�QpY[e���¤  = �lrB|}eqa4QHY�kuW,SiY�`,m<a4QpY
cVW,a4ZbR{v)RTe�]�Y^ZiSbYN�
R¸r�YIr�� .  ª ��a4QpRTStk[WIjHSiY^SyWIe�RTepk[ZiY[WISiY�Rde*k[`IcVUHj-a4Y�a4RdcVYE`Im�m
WIkla4`�ZbStg1Yla}x:Y^Y[e �

WIeH\ § wpW,eH\"`�epk[Y�x�Ytf�`Ea4`Ea4QHY�eHY[S�a4Y[\6�-vpY^\6U�`�RTe�a�kuWI_dk[jH_TW,a4Rd`�e�a4QHY�k[`�cqUHjpa4W,a4Rd`�eXWI_XgHjpZi\HY^e6`Im�a4QpY
SbaiZijHkla4jHZiWI_�UHZi`IgXWIgHRd_TRdaiRTY^S�RdeHk[ZbYuWISbY[Sym�jHZbaiQHY[Z^wOai`Ng�Y^a}x�Y[Y^e � WIeH\ ='ª a4RdcVY^Sta4QHYFk[`IcVUHj-a4Y�a4RdcVY@m�`IZ
a4QpYEY^cVUpRTZiRdkuWI_<UHZi`�gHWIgHRT_dRdaiRTY[S � �^r�P�QHYE`�eHYEU�`�SiR{a4Rd]IYnSijHZbUHZiRdSiYERTe�a4QpYEY^SbaiRTcVW,a4Y^S�m�Zb`�c aiQHYySba4ZbjHk^aijHZ4W,_
UHZb`�gXWIgHRd_TR{a4RTY^SBRdS�a4QHY�m
WIkla�a4QXW,a�aiQHY�RTcqUHjpa�W>a4RT`Ie�`Im1Y[e�a4Z�oFWIeH\qYlv-Rda�ZiW,a4Y^S�W,a�a4QHY�U�`�RTe�a4S�ep`Ia�WIk^aijXWI_d_do
]%RTSbRda4Y^\�\H`%Y[S�eH`Ia�SiY[Y^c ai`"k[WIjHSiY�WVeH`IaiRTk^YuWIgH_dY�gpR�WIS�RTeNa4QHY�Y[SbaiRTcVW,a4Y^S[r�P�QHRdS�RTS�a4ZbjHY@Yl]�Y^e*a4QH`�jpf�Q
a4QpY�RTcqUHjpa4Y^\*Sba4W,a4Y^SyWIZiY�x:Y^_T_�`']�Y^ZnY[Rdf�Q�a}o*U�Y[Zik^Y[e�ay`Im�a4QpY�a4`Ia4WI_�e�jHc@g1Y^Zn`Im�Sba�W>a4Y[S�ryP�QHY�epY[SbaiY[\
�pv-Y[\�U�`�Rde�a�a4RdcVY^S:WIZbYtWI_{x2Wuo%S2_TWIZif�Y^Z�aiQXWIe6aiQHY�cVW,a4ZbR{vqRde�]IY[ZbSiYta4RdcVY^S[w%gHjpa�a4QHYt\pRd�1Y[ZiY^eHk[Y�RTS�c�jHk�Q
cq`�ZiYneH`,a4RTk^YuWIgp_TYtx�QHY^eNx�Y�jpSiYySbaiZijHkla4jHZiWI_CUHZi`�gHWIgHRT_dRdaiRTY[S^r

P�QHYV©)`�e�a4Y � W,Zi_T`�ZbY[SbjH_daiStm�Zi`�c a4QHY�cq`%\HY[_Ox�Rda4Q!`�epY�Y[e�a4Z�o*_T`%kuW>a4RT`Ie�WIZiY@UHZiYlaia}o�k^_TYuW,Z[rEP�QHY
cqY^a4Qp`-\n`Im-cq`�cVY^e�a4S�Y^Sba4Rdc"W>a4`�ZbS<a4QXW>a��Ha�a4QHY�Wu]IY[Z4W,f�Y�Y[e�a4Z�oyWIeH\yYlv-R{aCZ4W,aiY[S�m�Zi`Ic a4QpY�]IW,ZiRT`IjHS�Sba4W,a4Y^S
��aiQHY ��.  ª Y[SbaiRTcVW,a4`IZiS��:QHW']IYyg1`IaiQ)g�Y^aba4Y^Z�\pRTSbaiZiRdgHjpa4Rd`�eHS�W,eH\�RTcqU1`�SbYn_TY^SiS�`ImBWqk^`�cqUHjpa�W>a4RT`IeXWI_
gHjHZb\HY[e<r)P�QHY^ZiY6RdS�ep`Ia@c@jHk�Q�\HR{�<Y^ZiY[epk[Y"Rde�aiQHYV\pRTSbaiZiRdgHjpa4Rd`�eHSy`Im2aiQHY �/.  ª Y[S�a4Rdc"W,ai`�ZiS^wBW,eH\
SiRdeHk[YEa4QHYEk[`IcVUHj-a�W,aiRT`�eXW,_�gHjHZi\pY[e*`ImBa4QHY ���  = Y[SbaiRTcVW,a4`IZ�RdS�Si`6c�jpk�Q*_�WIZbf�Y[Z^wHa4QHY^ZiY�RTS�Wqk^_TYuW,Z
UHZbY^m�Y[ZbY[eHk^Ynm�`�Z2Y[S�a4Rdc"W,ai`�ZiS�a4QXW>a�SiYla ��.  �/.  ª Y[S�a4RTcVW,ai`�Z[r�P�QpY[ZiYnRdS:]�Y^Zbo"_TRdaba4_dY�\HR{�<Y^ZiY^eHk[YnRde
Y[R{a4QHY^ZCU1Y^Zbm�`�Zbc"WIepk[Y�`�ZCRTeEk[`�cqUHjpa4W,a4Rd`�eXWI_IgHjHZi\pY[e@g�Y^a}x�Y[Y^e�a4QHY�SbRTcqUH_TY^SbaOY[S�a4RTcVW,ai`�Z[w'a4QpY�Y^SbaiRTcVW,a4`�Z
x�RdaiQ �/.  � �  � .  ª w�WIeH\�aiQHY"Y^SbaiRTcVW,a4`�Ztx�QpRTk�Q~jpSiY[S���.  � �  ª gHj-a�aiQHYVepY[SbaiY[\
°��ÍùOÛ|ÙÍã�Ù�äÈÝ«Ú�êóá3ãOÝ�ä�Ù�ï`þ�øÈÛ�±�á�äÈãyÙ>ü±á�äOÚÜÛ|Ù W � 9 ��Ý�Þtì]Ú�Û|Ù W � 9 �<ÙÍãyÚ�êóï_Ý«ÚÜá�äÈã 
¦þ|ý!Ú�áÎÝ<ü¦Ý�øGÚ�á3äfá�ü � ��� �

D ª



�pv-Y[\)U1`IRTe�a2m�`�Z�k[WI_Tk^jH_�W,aiRTeHf�],WI_djHY[SE�W��.  = �lr
��S�ep`Ia4Y^\�w�x:Y^ZiY6x�Y�\H`�RdeHf*W*cq`�ZiYqk[`IcVUH_dYlv~UHZi`IgH_TY^c `IZ@Y[S�a4Rdc"W,aiRTeHfNcq`�ZiYVUXWIZ4W,cVYla4Y[ZbS[w�x�Y

x�`�jH_T\$SbY[Y.cV`�ZbY�`Im@W3k^`�cqUHjpa�W>a4RT`IeXWI_�UpZiY^m�Y^ZiY^eHk[Y!m�`�Z6a4QpY �/.  � �  ��.  ª `']�Y[Z�a4QpY
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a4QHW,atZbY[Sijp_da4S�m�Zi`�c a4QpY�m�jHeHkla4Rd`�eXWI_Cm�`�Zic `Im�aiQHY@`Ig%�bY[kla4Rd]IY�m�jHeHkla4RT`Ie�RTe)a4QHY � s
 ¨ Y[SbaiRTcVW,a4`IZiS'��SiY^Y
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`�e�a4QpY � s! ª Y[S�a4Rdc"W,aiY[S^r

� e�a4QHY�`Ia4QpY[Z�QXWIeH\�wJx�RdaiQ)aiQHRTS�S4WIcqUH_TYySbRT�[Y@WI_T_�aiQHY �/.  ª Y[SbaiRTcVW,a4`IZiS�\H`Vm
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R r Y,r � s! ª w�gHjpaq��¤  = �@\H`!SiY^Y[c ai`.QHW']IY
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�
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m�Y[ZbY[eHk^Y[S2RdeqaiQHY�k^`�cqUHjpa�W>a4RT`IeXWI_XgHjHZb\HY[epS:`Im�aiQHYtW,_da4Y^ZieXW>a4Rd]IY � s
 ª Y[S�a4Rdc"W,ai`�ZiS^r���SbaiRTcVW,a4Y^S�x�QpRTk�Q
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PBW,gH_TY � UHZi`']%RT\HY^SEaiQHYqY[SbaiRTcVW,a4Y^Stm�Zi`�c SicVWI_T_dY[ZtSiWIcVUp_TY[S^r6«%RTeHk^YqaiQHYFe%jpc�g1Y^Z�`,m:RdeHk[jHc@g1Y^e�aiS
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¨ RTeHk^jHc�g�Y[e�a4S�RTeqYuWIk�QV_T`%kuW,aiRT`�eFRTeFa4QpY�a}x�`,�}_d`-k[W,a4Rd`�eFkuWISbY'�&w%x�Y�SbQH`�jH_d\"eH`Ia�g�Y�SbjHZiUpZiRTSbY[\"x�QpY[e"x�Y
SiY^Y@_TWIZif�Y^Z�SicVWI_T_�SiWIcqUH_TYygHRTWISiY^StWIeH\)_�WIZbf�Y[Z�S�a�WIep\XWIZi\�Y[ZiZb`�ZiS�a4QHWIe�Rde)P�WIgH_dY = r 
�`'x:Yl]�Y^Z[w��bjpSbanW,S
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\HRdcVY^eHSiRd`�e�w-aiQHY[SbY�gpR�WISbY[S�WIeH\NSba4WIeH\XWIZb\)Y^ZiZb`�ZiS�f�`F\H`'x�eNZ4W,aiQHY[Z�Z4W,UHRT\H_{o�r
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`�e�aiQHY 
 M � r���S�x�Y2RTepk[ZiY[WISiY�SiWIcqUH_TY�SiRT�^Y:a4QpY2UHZi`IgH_TY^c­x�R{a4Q�aiQHY2Y[cqUHRdZiRTk[WI_�UHZi`IgXWIgHRd_TRda}o ��S�Y^SbaiRTcVW,a4Y^S
`ImHaiQHY $!��SB\HRdS4WIUpU1Y[WIZiSOZ4W,aiQHY[Z�Z4WIUpRT\H_{o�w>c�jHk�Q�cq`�ZiY�ZiWIUHRT\p_dotaiQXWIe@aiQHY:UHZb`�gH_dY[cqSCx�R{a4QEa4QHY�Sba4ZbjHk^aijHZ4W,_
UHZb`�gXWIgHRd_TR{a}o ��SCY[S�a4RTcVW,aiY[SB`,mHa4QHY 
 � S^r�«-RdeHk[Y�a4QHY:UHZi`�gp_TY[c x�QpY[e�jHSbRTeHf�aiQHY:Y^cVUpRTZiRdkuWI_�UpZi`�gXW,gHRT_dRda4RdY[S�RdS
RTe�aiQHY�UpZiY[k^RTSbRT`�eF`Im�a4QHY��XZbSba�Sba4WIf�Y�Y[S�a4RTcVW,aiY[S[w%WIep\qaiQHY�UHZi`�gp_TY[c RTe�a4QHY�SbaiZijHkla4jHZiWI_XUHZb`�gXWIgHRd_TR{a4RTY^SBRdS
k[`IcVU�`�jHeH\pY[\�g�oEa4QHY�m
WIk^a�a4QXW,a�Rda�QXWISOa4`tRdcVUpjpa4Y�Y[e�aiZbo@WIeH\�Y&vpR{a�ZiW,a4Y^S�m�`�ZBWIg1`Ijpa ¦���� `ImXa4QpY:Sba4W,a4Y^S
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� `�cqUXWIZiRdeHf�aiQHY�a}x�`�Y[S�a4RTcVW,ai`�ZiS�x�QHRTk�Q"jHSiY �/.  �� �  ª x�Yt�XeH\"aiQXW,a2Rde"a4QpYtSicVWI_T_dY[S�a�a}x�`
S4W,cVUH_dY[S�Rda�RTS�k^_TYuW,Z�aiQXW,a�x:Y�UHZiYlm�Y[Z�a4QHY�Y[SbaiRTcVW,a4`IZ�x�QHRTk�Q6\p`-Y^S�aiQHY�cVW,a4ZbR{v�RTe�]�Y^ZiSiRd`�e��W��.  ª ��ai`
a4QpY�Y[S�a4RTcVW,ai`�Z�x�QpRTk�Q*jHSbY[StaiQHY�eHY^Sba4Y^\��pv-Y[\�U�`�RTe�aF�W�/.  = �lr 
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eHY^Sba4Y^\*�pv-Y[\!U�`�RTe�a�Y[SbaiRTcVW,a4`IZ�SbY[Y^cVS�ai`6QXWu]�Y@c"WIZbf�RTeHWI_T_{o6g�Y^aiaiY[Z�U1Y^Zbm�`�Zbc"WIepk[YIr � eHk[Y�WIf�WIRde)a4QpY��.  = Y^SbaiRTcVW,a4`�Z�RdS�`�eH_do�cVRdeHRTcVWI_T_{oncq`�ZiY�gHjHZb\HY[epSi`�cqY�aiQHY[eqa4QHY ��.  ª Y^SbaiRTcVW,a4`�Z^w�Wn�XeH\HRdeHf
x�QHRdk�Q)RdS�_TRT�,Y[_{o"a4`Fk�QXW,eHf�Ynx:Y^ZiYyx:YEY[S�a4Rdc"W,aiRTeHf@cV`�ZbYnUXWIZiWIcVYla4Y^ZiS�`�Z�W�cV`IZiYnk[`IcVUH_dYlv6cV`%\HY[_ r

�~Y�a4ZiRdY[\�ai`6RTcqUHZb`#]IY�aiQHY�Y[S�a4Rdc"W,aiY[S�m�Zi`�c a4QpY@SicVWI_d_TY[S�a�SiWIcqUH_TY�g�o)RdaiY[ZiW,a4RdeHfV`Ie�a4QHY^c)r�P�QHY
RdaiY[ZiW,a4Y^\qY^SbaiRTcVW,a4`�ZbS�jHSiY^\qaiQHY ��.  ª gpjpa ���# ��.  = Y[SbaiRTcVW,a4`IZiS�a4`yk^`�eHSbaiZijHkla�a4QHY�Ylv-R{a:W,eH\
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a4QHW,a�m�`IZ�`�jpZ:SicVWI_d_TY[S�a�S4WIcqUH_TY�SbRT�[Y�a4QHY�Y[S�a4RTcVW,aiY[S�`Im�a4QpY $ M � x�`�ZiSbY[e�gHjpa�a4QHY�Y[S�a4RTcVW,aiY[S�`Im�a4QpY 
 ��S
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m�`�Z�a4QHY	$ M � gHj-aneH`'x­a4QHY�Y^SbaiRTcVW,a4`�ZbS�`,m�a4QHY 
 M � f�Y^anc@jHk�Q*x:`IZiSiY,r �$QHY[e�x�Y�cV`']IY�a4`6aiQHY@aiQHRTZb\
WIeH\Vm�`�jHZbaiQ6RdaiY[ZiW,a4Rd`�eHS�x:Y��HeH\6a4QXW>a:a4QpY�Y[S�a4Rdc"W,ai`�ZiS�SiY^Y[c a4`�`�Sbk[Rd_T_�W>a4YIw�W,eH\6a4QHY�`�Sik^RT_d_�W,aiRT`�eHS�SbY[Y[c
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