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BDCFEHG�IKJLINMOJLIQPRMOS2T�U�MVT�WYXLZ[WLZ:\^]�I_X`GbacWYdbJLZ:eb\cIKPgf�ebhbXYaji0U�IQJLIVW`X`J`ackKXlZ:hbJLWLIK\^]�IVW!XLZRh�W`a^SbmonpS�IKhbJLZ:S�W
f�U.IqUFa^\^\
dbJLZ:e#MOeb\^T=m�IKX!WLZ:P[IKX`Gba^Sbmo\^a^r�IsX`G�IsS�IKX&U�Z:J`rgW`G�ZtUFSga^Sguva^mDhbJLI[B�w9M�xyCAzYIKJLIsX`G�IsX{U.Z[a^SbdbhbXFS�IKhbJLZ:S�WlMOJLIsS�Z:X
Iy|�db\^ackKa^X`\^T�W`G�ZtUFS~}�U.IQW`a^P�db\^T=h�WLIsX`G�IQa^SbdbhbX!\^a^S�IVW!��MOS��g�sC
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u�a^mDhbJLIRBD�? YIKX{U.Z:J`r�WFi9Z:J¡M:�b��a^X`acZ:S~CAEHGbJLIVW`G�Z:\c�g]:MO\^h�IVWlMOJLI_W`G�ZtUFSga^S�WLac�bI_X`G�IQkKa^JLkK\cIVWtC

¢ h�W`XY\^a^r�I�UFG�IKS�U.IN�bZoM:�b��a^X`acZ:S£e¤T�G#MOS���f�MOXYItM:k¥G£X`a^P[I�W`XLIKd¦U.I�S�IVIV�§XLZ,W`hbP¨hbd§X`G�INkKhbJ`JLIKS¤Xseba^X¡i�JLZ:P
ItM:k¥G©ZOi?X`G�IQX&U�Z,S¤hbPqe�IKJLWsUFa^X`G§X`G�INktMOJ`J`Tgeba^X¡i�JLZ:PªX`G�IQdbJLIK]«acZ:h�WsW`XLIKd~f#T«acIK\c��a^Sbm�M[W`hbPªZOi.¬�f�BDf��f�Z:J_®�C
EHGbacWFWLhbP¯acWH�bIKXLIVkKXLIV�°w�a^S=hbS#MOJ`Tbx?e¤ToX`G�IlX`GbJLIVIYS�IKhbJLZ:S�WFZ:S=X`G�IY\cIyi�Xtf«UFGback¥G�G#MV]�IlX`GbJLIVW`G�Z:\c�bWFZOi�BDf��fbMOS��
®�C¡EHG�IKT�JLIVkVIKa^]�Iqa^SbdbhbXLWYi�JLZ:P±X`G�Iq�²MOS����a^SbdbhbXl\^a^S�IVWtf�M:WYU.IK\^\�M:W¡i�JLZ:P¨X`G�IQhbdbd�IKJY\cIyi�X¡hbSba^Xtf�UFGbackLG©M:W
U�I_UFa^\^\~WLIVI_kVZ:P�dbhbXLIV��X`G�I_ktMOJ`J`T�MOXFX`G�I_dbJLIK]«acZ:h�W!W`XLIKd~C�³&i�X`G�I_W`hbP)´Yµ�¶¸·Yµb¶¸¹Kº¤»:»:¼Dµ�acW!¬�f�X`G�IKSgS�Z:S�I_ZOi
X`G�IN\cIyi�XYX`GbJLIVIpS�IKhbJLZ:S�WsUFa^\^\�½�JLIDCQ³&i?X`G�IpW`hbP¨acWpBDf�X`G�IKS,¾¿h�W`XYX`G�INZ:S�INUFa^X`G£X`GbJLIVW`G�Z:\c�ÀB�UFa^\^\v½�JLIDC_³&i?X`G�I
WLhbP)acW¡�f�X`G�IKSgX`G�IQZ:S�IsUFa^X`G§X`GbJLIVW`G�Z:\c�§pUFa^\^\�MO\cW¥ZN½�JLIDf#MOS���aji�X`G�IqW`hbPÁacW¡®�fbX`G�IKS¦MO\^\�X`GbJLIVIQUFa^\^\�½�JLIDC
 lZtUQf¤kVZ:P�dbhbX`a^SbmQX`G�IHktMOJ`J`Tqeba^X�acW0ItM:W`T��~Â°IHS�IVIV�NXLZsktMOJ`J`TpMNB�ajÃRX`G�IFW`hbP�acW�lZ:JA®�fDWLZlS�IKhbJLZ:S[¹.kVZ:J`JLIVkKX`\^T
kVZ:P�dbhbXLIVW!X`G�IYktMOJ`J`Toeba^XAi9Z:JHX`G�I¡S�Iy|�XFW`XLIKd~CAÄ�Z:P�dbhbX`a^Sbm�X`G�IYZ:hbX`dbhbXFeba^X�acW`S~Å XHPqh�k¥G�G#MOJL�bIKJt}�a^X�WLG�Z:hb\c�oe�I
M¦BQajÃ°X`G�INW`hbP¨acW�B�Z:Js®�CY YIKhbJLZ:S£Æ£½�JLIVWlIy|bM:kKX`\^TgUFG�IKS�X`G�INW`hbP±acWNBDf�MOS��£Çq½�JLIVWlUFG�IKS¦X`G�I�W`hbP¨acWs®�f
W¥Z[X`G�IqZ:hbX`dbhbXlS�IKhbJLZ:S[¾¿h�W`X!S�IVIV�bWYXLZ[X¥MOr�I�X`G�INÈQÉ²ZOi�X`G�IVWLIQ]DMO\^h�IVWtf#ebhbXYU�IQS�IVIV�¦MR�bIK\ÊMVT�Ë�WLZ�X`G#MOXYX`G�I
]DMO\^h�IVW¡MOJLI_dbJLIVW¥IKS¤XLIV�gXLZpX`G�IqZ:hbX`dbhbX!S�IKhbJLZ:S�MOXFX`G�IQW�MOP[IsX`a^P[IDC
EvMOeb\cIpB¡W`G�Z
U!W.X`G�I¡e�IKG#Mt]2acZ:JHZOi~X`G�IYS�IKX&U.Z:J`rRi�Z:J.X`G�I¡a^SbdbhbXsÌDÌDÌVÍbÌ~¶�ÍbÌDÌDÌVÍbC.EHG�Il�bIK\ÊMVTRa^Som�IKS�IKJ¥MOX`a^SbmNX`G�I
Z:hbX`dbhbXFacW!®NX`a^P[IsW`XLIKd�W
C�EHG#MOXFacWtf«X`G�Il½�JLW`XHeba^X!ZOi�X`G�IsW`hbPÎacWHm�IKS�IKJ¥MOXLIV�gZ:S�X`G�IsZ:hbX`dbhbXF\^a^S�IQ®�X`a^P[I_W`XLIKd�W
M�i�XLIKJ!X`G�Il½�JLW`X¡eba^XLW!ZOivX`G�IqW`hbP�PRMOS��bWYMOJLIsdbJLIVWLIKS2XLIV�§Z:SgX`G�Isa^SbdbhbX¡\^a^S�IVWtC

�CFÏlW`a^SbmpJLIK\ÊMOX`a^]�Isa^SbGba^eba^X`acZ:S~fbU�I_ktMOS�P[IKJ`m�IsS�IKhbJLZ:S�W!Æ¦MOS��,ËRa^S2XLZ[MNW`a^SbmD\cIsZ:hbX`dbhbXFS�IKhbJLZ:S�UFa^X`G�X`GbJLIVW`G�Z:\c�
BDf�W`a^S�kVI�X`G�IKS¦X`G�INZ:hbX`dbhbXlS�IKhbJLZ:S�UFa^\^\�½�JLIqaji?X`G�INW`hbP¨acWNB�Z:Js®�f�ebhbX¡S�Z:Xlaji?X`G�INW`hbP±acWs�f�UFGbackLG�acW?¾¿h�W`X
UFG#MOX¡U.I_S�IVIV��C?EHGbacW¡PRMOr�IVWFi9Z:J¡MNS�IKX&U�Z:J`rgZOi�i9Z:hbJFS�IKhbJLZ:S�Wtf#MOS��§M[�bIK\ÊMVT�ZOi�¾¿h�W`X!pX`a^P[IQWLXLIKd�WtC
EHG�IKJLI�MOJLI,Z:X`G�IKJpÐ:Ñ�S�IKhbJLZ:SÒkKa^JLkKhba^XLW�UFGback¥GÒMO\cWLZ§U�Z:J`r�fAW`h�kLGÒM:W�X`G�I,Z:S�I,W`G�Z
UFS¸a^SÀuva^mDhbJLI£B�w�e�xyf0UFG�ZDWLI
M:kKX`a^]«a^X&T=acW!WLG�ZtUFSga^S§EvMOeb\cIq�C
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Ó ´ µ · µ ¹ Ô Ç Æ Ë Õ µ
Ö � " ¬ Ñ Ñ Ñ Ñ Ñ
× " � ¬ B ¬ Ñ Ñ Ñ
Ø � � ¬ B ¬ B ¬ Ñ
Ù � � B B ¬ B ¬ �
Ú � " B B B ¬ ¬ �
Û ¬ ¬ B B ¬ ¬ B "
Ü ¬ ¬ ¬ B ¬ ¬ ¬ �
Ý ¬ ¬ ¬ ¬ ¬ B ¬ "
Þ ¬ ¬ ¬ ¬ ¬ ¬ ¬ �

EvMOeb\cI[BD�?�FkKX`a^]«a^X&T�ZOivS�IKX{U.Z:J`r�a^Sguva^mDhbJLI[B�w9M�xFM:�b��a^Sbm¦ÌDÌDÌVÍbÌH¶ÀÍbÌDÌDÌVÍ

Ó ´ µ · µ ¹ Ô Ç Õ µ
Ö � " ¬ Ñ Ñ Ñ
× " � ¬ ¬ B Ñ
Ø � � ¬ B ¬ �
Ù � � B ¬ ¬ �
Ú � " B B B "
Û ¬ ¬ B ¬ B �
Ü ¬ ¬ ¬ B B "
Ý ¬ ¬ ¬ ¬ ¬ �

E�MOeb\cI�����FkKX`a^]«a^X&T�ZOi0S�IKX&U�Z:J`r�a^S§uva^mDhbJLI[B�w�e�xFM:�b��a^Sbm§ÌDÌDÌVÍbÌH¶ÀÍbÌDÌDÌVÍ

®�CF�Ym¤MOa^S~f�X`G�IKJLIpMOJLI�PRMOS2T§d�ZDWLW`a^eb\cINWLZ:\^hbX`acZ:S�WtClÂ°INUFa^\^\�e#M:W¥INZ:hbJsWLZ:\^hbX`acZ:S©Z:S£X`G�I�WLX¥MOS���MOJL�¦UHMVT�ZOi.�bZ:a^Sbm
\cZ:SbmRPqhb\^X`a^db\^acktMOX`acZ:S~�
Õ�ß
Õ¡à�Õ�á¡â´qàL´Yá_ã§·qàL·sásacW!ktMOJ`J`acIV�gZ:hbX¡\^a^r�I_X`GbacWt�

´ à ´ á
ã · à · á

´ à · á ´ á · á
¶ ´ à · à ´ á · à

Õ ß Õ à Õ á

³{S©uva^mDhbJLIp�f�U�Iph�WLI�S�IKhbJLZ:S�WQÔ§MOS��©Æ°XLZ=W`XLZ:JLIp· á MOS��©· à CQEHG�IN]DMO\^h�IVWsa^S©Ô§MOS��©ÆäMOJLINX`G�IKS©h�WLIV��XLZ
PRM:WLrgX`G�I���a^mDa^XLWsZOi.´Nf�UFGbackLG°W`X`JLItMOPå��a^JLIVkKX`\^TgX`GbJLZ:hbmDG©¹�MOS���X`G�IKS©Ç�f�e¤T§Z:hbX`dbhbXshbSba^XLWsº§MOS��£æOf�UFGback¥G
i9IVIV�g��a^JLIVkKX`\^T=a^S¤XLZ[X`G�IqM:�b�bIKJ¡W`G�Z
UFSgdbJLIK]2acZ:h�WL\^T�C
EHG�IpM:kKX`a^]«a^X&T�i9Z:JYWLZ:P[INW¥MOP�db\cI�Pqhb\^X`a^db\^acktMOX`acZ:S�W_acWlW`G�Z
UFS¦a^S£E�MOeb\cIp®�C¡EHG�IKJLI�acWlMo�bIK\ÊMVT¦ZOi?ÐRX`a^P[INW`XLIKd�W
e�Iyi9Z:JLI[X`G�IRZ:hbX`dbhbXNW`X¥MOJ`XLWNkVZ:P�a^Sbm¦Z:hbXtC°w�Â°IRkVZ:hb\c�äkVZ:P�dbJLIVWLW�X`G�I[S�IKX&U�Z:J`r°e¤TçM:�b��a^Sbm¦P[Z:JLIRa^SbdbhbXLW�XLZ
S�IKhbJLZ:S©º°wèi�JLZ:Pª· µ MOS��§ésx¡MOS��§m�IKX`X`a^Sbm=J`ac��ZOi?S�IKhbJLZ:S�¹:f�ebhbXYX`G�I�JLIVW`hb\^X`a^Sbm,S�IKX&U�Z:J`r§U.Z:hb\c��e�INM[\^a^X`X`\cI
P[Z:JLIqkVZ:S�i�h�W`a^Sbm�Cêx

Ð�CFEHG�IKJLI�MOJLI_X`GbJLIVI_d#MOJ`XLW!XLZpX`GbacW¡ë¤h�IVW`X`acZ:S~C

w9M�xgì2a^S�kVINX`G�IpMOS�W`U.IKJsXLZ,d#MOJ`XlÐDe¦acWlX`G#MOXQM[S�IKX{U.Z:J`r�ktMOd#MOeb\cINZOi.Pqhb\^X`a^db\^T«a^Sbm�X&U.Z,í¸eba^XY\cZ:Sbm=S2hbPqe�IKJLW
P�h�W`XpG#MV]�I=MOX�\cItM:WLXpîOï2ð à W`X¥MOXLIVW
f?MOS��çU�IRr«S�ZtUÎX`G#MOX�M¦ñ2Ñ�S�IKhbJLZ:SÀS�IKX&U�Z:J`räktMOS¸G#MV]�I�MOXNP[ZDW`Xpî:ò
WLX¥MOXLIVWtf�U�IRWLIVIRX`G#MOXNñ2Ñ�S�IKhbJLZ:SäS�IKX&U.Z:J`rçUFa^\^\AS�Z:Xqe�IRMOeb\cIRXLZ¦MO\^U�MtT«WNkVZ:J`JLIVkKX`\^T°P�hb\^X`a^db\^Tçñ[¶î�eba^X
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S2hbPqe�IKJLWtC,EHGbacWQP[ItMOS�WQX`G#MOXpMOS¤T�½�Sba^XLI�S�IKX{U.Z:J`rçktMOSçZ:Sb\^T©kVZ:J`JLIVkKX`\^T©P�hb\^X`a^db\^TçMO\^\?S¤hbP�e�IKJLW�hbd°XLZ
M§mDa^]�IKSÀW`a�RtIDC�ì«Z¦S�Zbf0X`G�IKJLIo�bZ«IVW�S�Z:XNIy|�acW`XNMOS2T©½�Sba^XLI,S�IKX&U�Z:J`rçUFGbackLGÀacWNktMOd#MOeb\cI=ZOi!Pqhb\^X`a^db\^T«a^Sbm
MOJ`eba^X`J¥MOJ`a^\^T�\cZ:SbmRS¤hbPqe�IKJLWtC

w�e�x=³&i�MYS�IKX{U.Z:J`r�ktMOS[kVZ:J`JLIVkKX`\^T�P�hb\^X`a^db\^T�X{U.Z_í�Ñ�eba^X0S2hbPqe�IKJLWtf�X`G�IKS�a^X�ktMOSRMOP[Z:SbmQZ:X`G�IKJ�X`Gba^Sbm�W?kVZ:J`JLIVkKX`\^T
P�hb\^X`a^db\^Tg´4MOS��§·¯UFG�IKS

´ â�Ì�ÍDÍ�S)S)SKÍT U�V W
ï2ð à

·²âÍD· ï2ð ßy· ï2ð à�S)S)S¥·�àL·lá ´ ãg·²â· ï2ð ßK· ï2ð àXS)S)S¥·�à¥·sá�ÍDÍ�S)S)SyÍT U�V W
ï2ð à

i9Z:J¡MO\^\�îOï2ð à d�ZDW¥W`a^eb\cIs]:MO\^h�IVW¡ZOi0W`h�k¥G§·=CY IKXtÅ�W�kVZ:S�W`ac�bIKJ�X`G�I,W`X¥MOXLI,ZOi¡X`G�IoS�IKX&U.Z:J`r M�i�XLIKJ�í'Z ÌoX`a^P[IVWpW`XLIKd�WtC��HX�X`GbacWpW`X¥MOm�IDf?MO\^\HZOi¡X`G�I,· µ
G#Mt]�I�e�IVIKS¸JLItM:�Àa^S~fAebhbXpS�Z:S�I�ZOiYX`G�IKP G#MV]�I=e�IVIKS Z:hbX`dbhbX[T�IKXtCç³&iYX`G�I,S�IKX{U.Z:J`rÀG#M:WNi�IKU�IKJ�X`G#MOS
îOï2ð à a^S2XLIKJ`S#MO\sWLX¥MOXLIVWtf�X`G�IKS X`G�IKJLI¦Pqh�W`Xoe�I§X&U.Z¸��ajÃ�IKJLIKS¤X,]:MO\^h�IVWoZOiq· UFGbackLG \cItM:�ÒXLZ°X`G�I¦W¥MOP[I
a^S2XLIKJ`S#MO\¡W`X¥MOXLI�M�i�XLIKJNí[Z Ì,X`a^P[I,WLXLIKd�WtCäì2a^S�kVI,X`G�I,a^SbdbhbX�X`G#MOXpkVZ:P[IVW[M�i�XLIKJpX`G�Io½�JLW`Xpí\Z Ì,X`a^P[I
WLXLIKd�W?acW.MO\^UHMVT�WAX`G�IYW¥MOP[IDf�X`G�IVW¥IFX&U�Z���ajÃ�IKJLIKS¤X�]:MO\^h�IVW.ZOi�·�P�h�W`XA\cItM:�RXLZQIy|�M:kKX`\^TNX`G�IYW¥MOP[IFS�IKX{U.Z:J`r
e�IKG#MV]«acZ:J�M�i�XLIKJ?í-Z¦Ì�X`a^P[I!W`XLIKd�WtC0zlZtU.IK]�IKJtf2X`GbacW?P[ItMOS�WAX`G�IFS�IKX&U�Z:J`r�acWAZ:d�IKJ¥MOX`a^SbmQa^S�kVZ:J`JLIVkKX`\^T�f�W`a^S�kVI
kVZ:J`JLIVkKX_P�hb\^X`a^db\^acktMOX`acZ:S°JLIVë2hba^JLIVWYX`G#MOXsX`G�I�S�IKX&U�Z:J`r¦e�IKG#MV]«acZ:Jse�IN��ajÃ�IKJLIKS2Xtf�M�i�XLIKJYí]Z�Ì�X`a^P[IpW`XLIKd�Wtf
i9Z:J!��ajÃ�IKJLIKS¤X¡]DMO\^h�IVW!ZOi�·=C
ì2a^S�kVI.kVZ:J`JLIVkKX�e�IKG#MV]«acZ:J�acW~a^P�d�ZDWLWLa^eb\cI?ajibX`G�I�S�IKX&U�Z:J`rQG#M:W�i9IKU.IKJ�X`G#MOSNî ï2ð à a^S¤XLIKJ`S#MO\�W`X¥MOXLIVWtf:MHS�IKX{U.Z:J`r
X`G#MOXYkVZ:J`JLIVkKX`\^T=�bZ«IVWFP�hb\^X`a^db\^acktMOX`acZ:S�ZOi0í�Ñ�eba^X!S¤hbP�e�IKJLW¡Pqh�W`X¡G#MV]�I_^a`cb	d�^ eC`�îOï¤ð à a^S2XLIKJ`S#MO\�W`X¥MOXLIVWtC

w�k
x=³&i�U�IYm�IKS�IKJ¥MO\^a�RtIqZ:hbJF�Ñ�eba^XHP�hb\^X`a^db\^acktMOX`acZ:S§S�IKX&U�Z:J`roa^S2XLZ[MOS=í�Ñ�eba^X.P�hb\^X`a^db\^acktMOX`acZ:S§S�IKX&U�Z:J`rRi9Z:JFWLZ:P[I
d#MOJ`X`ackKhb\ÊMOJ¡í?f2X`G�IKS=i9Z:J!MNmDa^]�IKS�a^SbdbhbXFd#MOa^J-f�´-gL·PhHM�i�XLIKJFWLZ:P[IsS¤hbP�e�IKJ Ó ZOi�X`a^P[I_W`XLIKd�WHX`G�IsS�IKX{U.Z:J`r
UFa^\^\Ae�Ipa^S°WLZ:P[I�WLX¥MOXLIDC�³&S£i�M:kKXtf~IK]�IKJ`T�JLItM:kLG#MOeb\cIRWLX¥MOXLI[ZOi.X`G�I�S�IKX{U.Z:J`r©UFa^\^\?Iy|�acW`Xsi9Z:JQWLZ:P[IpX`J`a^db\cIf�´igL·jg Ó hyf#WLZ�W`a^S�kVIsX`G�IKJLIqMOJLIQîOïod�ZDWLWLa^eba^\^a^X`acIVWHi�Z:J!�4MOS��gîOïod�ZDWLW`a^eba^\^a^X`acIVW�i9Z:J!� MOS��gîOí©d�ZDW¥W`a^eba^\^a^X`acIVW
i9Z:JlXtf#X`G�IKJLINktMOS¦e�IQS�ZoP[Z:JLI�X`G#MOS¦í�î ß ï�k à W`X¥MOXLIVWlZOi?X`G�I�S�IKX&U.Z:J`r�CsEHGbacW¡acWsMOS�hbdbd�IKJle�Z:hbS���CsÄHMOS
U�Ilm�IKXHMq\cZtU�IKJFe�Z:hbS���f«Z:JA½�S��,X`G�IlIy|bM:kKXFMOS�W`U�IKJmlgu�Z:JHP[ZDW`X�S�IKX&U�Z:J`r,MOJLk¥Gba^XLIVkKX`hbJLIVWtf#MOX�X`a^P[I Ó â í
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