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KMLONQPSR�TFUWVMLXPYU:Z\[^]PSR_Z\NQPYNa`bR�TcL\VadePgf:PYVadeT%VQhiZ\R�Vj[lkmP�knR�`bLokmpqPjrSVj[GsNa`bptVj[�VjL\pFuv LokmZ\RDpnr-ZX[OknPS[lwepQxqy<VjpzTch-uVjpU@{ v [_T%VQhiZo`eUWV<LoVQk6]P�hm|bZ\N<UWV}|bPSZohmVQ~�uVB����PS[lw-pQ�WPS� v VjpzkmP�]P�hmVjP�UWV}LoVjp�RDP�kzVjR�]P�kmZX� v Vjp�fcP�U:VjpzT%VQhmkmP�kM|Sh�]PSNQZoVjpP�L\VjpBZ\[:[W`6rPSU:`ShmVjpBP�T%`ShmkmPSNQZo`b[:p�UWV�hmVj[W`bR�~:hiP�kmp�RDP�kzVjR�]P�kmZ\NQp�Na`bR�y<Vj[:ZXp�� v L\LXZorPS[+�%�<UWhiZ\Vj[�yg` v PSUWwS��b`bf:[�� v ~:~cP�hiU@�W��Zo�ef:PSZ\L@�+w v ~cZXNif�Zn�SVjPS[���fWhiZ\pmkz`STcfWV<�I`-NQNa`S��Vj[OkzhiV�U@{�PSLokzhmVjpjx

�g`YVj[:pnNQPSLS`S~cL\Z\UcP�h>T%VQh]`W�� v VGVjL\p@�0`b[:PSR�Vj[lkmpnU@{�PS� v VjpzkmP�kzVQ`Sh'Z\P�r�PS[BpzVQh+VjpzkmP�~�LoVQhmkmp+PSL\pnNa`bR�Vj[tsNQPSR�Vj[lkmpU@{�PS� v VjpzkFpzVQ|bLoVS�tT:h'Z\[:NQZoTcPSLXR�Vj[Ok�T%VQh�UW`bp�R_P�kzVjR�]P�kmZ\NQpF�0hiPS[:NaVjpz`bp�PS[W`bR�Vj[:P�kmp��MZoVQhmhmV
�:P�kz` v Z��}PSpmkz`b[� v L\Z\Pe�-LoVjp�P�T>`ShikmPSNQZo`b[:p�UWVjL\p�� v PSL\p�rPS[�pzVQh�Nah v NQZXPSL\p�T%VQh�PSL%UWVjpzVj[lrS`bL v TcPSRDVj[Ok�R�`eUWVQhi[�UWV}L\P�UcZ\[^]PSRDZ\NQPNa`bR�T�LoVadePex
y}Z\[q]PSRDZ\NQP�Na`bRDTcLoVadWP �¢¡¤£¥U:ZXR�Vj[:pmZo`b[cPSL§¦�uVjp�VjLM[:`bR¨�)R�`eUWVQhi[>¦B� v V_hiVQT L©{ªVjpmk v U:Z�U:V
L\P�ZokzVQhiPSNQZju`«UWV� v [:NQZo`b[cp�f:`bLo`bR�`Shm�0Vjp��m]`¬PS[:PSLu® kmZ\� v Vjp�Na`bRDTcLoVadeVjp'¦�U@{ v [:P�r�P�hiZ\P�~cL\VSx �<Z¯dn]`�rS`bLYU:Zoh�� v VS�MUW`b[cPSU:P v [:P� v [:NQZju`�°�fW`bLo`bR�`Shm�)PFUWVa±�[:ZXU:P�PSL%T�L\P�Na`bRDTcLoVad«�m]`DP�L{ªVjpz�§VQh'P�U:V}²gZoVjRDPS[:[>¦'�-rS`bL\VjR�Vjpzk v U:Z\P�h�VjL%pmZXpzkzVjRDPU:ZX[^]PSRDZ\N<� v VBrSV�UW`b[:P�k�T%VjL\p�pmV v pYZokzVQhiP�kmp<°�³F´µ°�¶ ³�·¸Q¸Q¸ ¶Y°nx�qVQh]`W�^T%VQh}� v ]V�r�PS[¹UWVjNQZ\U:Z\h<�:P�kz` v ZG� v L\ZXP_Vjpzk v U:Z\P�h�ZokzVQhiPSNQZju`�U:V�� v [:NQZ\`b[:p'º»K�[�PS� v VjpzkzVjp�Tt]P�|bZ\[WVjpZ\[lkzVj[lkmP�hmVjR��0VQh v [¹~:hmV v hiVjL\P�k�UWV_NO]`bR�rPS[¼pzVQh�VjLXp�Na`bR�Vj[tsNQPSRDVj[OkmpFUWV_LXP�kzVQ`ShiZ\P�U:V_L\P�ZokzVQh'PSNQZju`W�q� v u®�0`ShmVj[�VjLXp½pzV v p½T:hm`SkmP�|S`b[:ZXpzkzVjpgZ^� v Z\[WVjpYLoVjp½pzVQrSVjp}R�`SkmZor�PSNQZo`b[:pQxY�-Vj[:pzV��§VQh<NQP�T�ZX[OkzVj[lk½U@{�P�T:hi`S�§`b[:UcZohYVj[L\P¾RDP�kQ]VQhiZ\Pe�+p¿u® rS`bLoVjRÀP�hihiZo~cP�h½±�[:p<PSLo| v [:p<UWVjL\p<hmVjp v LokmP�kmpgNa`b[lkmZ\[W| v kmp<PSLXpgkzhiVQ~cPSL\L\p<UWVF�:P�kz` v Zt� v L\ZXPe��Z� v V�r�PS[�hmVjp v L\kmP�h½pzVQh½pz`ShiT:hmVj[WVj[lkmpYP�L\P�pzVQr�P�]VQT%`eNQPex
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KML@R�]VQkz`-UWV�UWVB�gVQÏYkz`b[µuVjp½T:hm`S~cP�~cL\VjR�Vj[Ok�VjL+R�]VQkz`eUWV�ZokzVQhiP�kmZ v R uVjpgNa`b[WVQ| v k<Z@PS[OkmZ\N�� v V�kzhi`S~>VjRÐPDLoVjp
RDP�kzVjR�]P�kmZ\� v VjpQx_�<� v VjpmkBR�]VQkz`-UWV
pzVQhmrSVjZ¯d�T%VQhBP�T:hm`¿deZ\R_P�hBpz`bL v NQZo`b[cp}hmVjPSL\p
]`�Na`bR�T�LoVad-Vjp�UWVDL©{ªVj� v PSNQZju`Ñ �)Òl¦M´Ó�ex�KMpmNa`bL\L\Z\[lk v [�rPSLo`Sh<P�hm~cZokzh'P�hiZ@Ò¿Ô�Tchm` v T:hi`ST>VQhYP
L©{�P�hmhmVjL+~ v pmNQPSU:P_Õ��>VjLnR�]VQkz`eUWVFUWV��gVQÏYkz`b[Vj[:pYT:hm`ST%`ShiNQZo`b[:P v [cP�p v NQNaVjpmpmZ¿u`DUWV�T v [lkmp}Ö¿Ò ³c× PSR�~
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Z%kmPSL^� v VBNa`b[lrSVQhm|SVjZ¯d�NQP�T�PDÕ�x
�^P�T:hiZXR�VQhiP�R�Vj[:NQZ¿u`�pz`S~:hmVYZ\kzVQhiPSNQZju`�U:VY� v [:NQZo`b[:pGfW`bL\`bR�`Shm�0VjpGVjp�kzhi`S~cP�Vj[_U:`bpIVjpzk v UcZ\pGUWVQkmPSL\L\P�kmpMUWVjLR�]VQkz`eUWV}UWVg�gVQÏYkz`b[@Ý v [
�§VQkMT%VQhML©{�PSLoVjR_PS[OwDK�hi[:pzk��eNifWhÞ`bUWVQh<�¢¡jßà:¡¤£i¡já��bâb¦YPSLcrS`bLokmPS[lk�UWV�¡jßbã��ä��%¡S�W�Wâ6å�Z v [�PSLokzhmVS�:UWV�R_PS[WVQhiP�Z\[:U:VQT>Vj[cUWVj[OkQ�eT%VjL>~:hiZok6]PS[cZ\N}�½hmkmf v h<��PjweLoVQw«�¢¡jßSâe¡¤£i¡jßSáSæb¦<PSL�¡jßbã�á�ä��}¡S���Yâ6åx
y}Zo�0VQhmVj[lkmpGrSVQhipmZ\`b[:pIUWVjL:R�]VQkz`eUWV½U:V½�½VQÏ½kz`b[�VadeZXpzkzVjZ¯deVj[DUWVjpIUWVYpmVQ|bLoVjp�P�~cPS[cpIUWVg�eN'fWh6Þ`bUWVQh�Z>��PjweLoVQwS�

pzVjRDT:hmVIT%VQh]`½U:VjpnU@{ v [�T v [lknUWVIreZ\pzkmPgU@{�PSLo|S`ShiZ\kmR�VIhmVjPSL©xt�nP½U:Zo�0VQhQ]Vj[:NQZ\P½R_P�hiNQPSU:PYT%VjL\p+Vjpzk v U:Z\pnU@{�PS� v VjpzkmpUW`bp½RDP�kzVjR�]P�kmZ\NQpQ��uVjp½L\P�Na`b[:piZ\UWVQhiPSNQZju`DU:VjL+R�]VQkz`-U:V�Na`bRÐPDZ\kzVQhiPSNQZju`DUWV�LXPF� v [cNQZju`�fW`bLo`bR�`Shm�)P
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Vj[ VjL�TcL\P�Na`bR�TcLoVadeVSx¹�qVQh]`W��UWV¾�0VQkQ�IVjL�R¼uVjpDpmZo|b[:Zo±�NQPS[Ok�rP«pzVQh�L©{�PSU:`b[:P�hz£¥pzVS{�[èUWV�� v V
VjL�R�]VQkz`eUWV�UWV�gVQÏYkz`b[FVQhiP v [cPgUWV�LoVjpGRD`bLokzVjpt� v [:NQZo`b[:p^T%`bpmpmZo~cL\Vjp^P}ZokzVQhiP�hIZeUWV�� v V�T%`-U:ZXP½pzVQh�uv kmZXLlVj[lkzVj[:UWhiV�L{�ZokzVQhiPSNQZju`U@{ v [:P�� v [:NQZ¿u`�fW`bLo`bRD`Shm�0PFP�hm~�Zokzh]P�hiZ\P�°t�)Òl¦'�WVj[�r-ZXpzkzVjp�P�kzhi`S~cP�h�R�]VQkz`-UWVjpYT>`SkmpmVQhYRDZ\L\Lo`Sh'p�U@{�P�T:hi`jdWZ\RDPSNQZju`U@{�P�hihmVjL\pQxM�eN'fWh6Þ`bUWVQh�r�PDUWVjRD`bpzkzhiP�hYVjL+pmVQ|%Þv Vj[Ok½hmVjp v LokmP�k½�§`b[:PSRDVj[OkmPSL©x
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� þ � �)ü@� � üA�.�)� �� UWVjL�T v [Ok�±:d>x¬�eZMVjp�UW`b[:P�VjL�NQPSp $ ? $B& ¡���U:ZoVjRÎ� v V
VjL�T v [Ok�±:d uVjp � � � �)�!� � � xè�gR�~PS� v Vjpzk�kzVQ`ShmVjRDP¹�eNif:h6Þ`bUWVQh�r�P�VadeTcL\ZXNQP�h�T%VQh�� v ]V_� v [:NQZo`b[cPjr�P�VjL�R�]VQkz`eUWV�UWV_�gVQÏYkz`b[@�GrSVjZ\Vj[Ok�� v V¾LoVjpP�hmhiVjL\pgpiZ\R�TcLoVjpgUWV Ñ �)Ò-¦Yp:u`b[�T v [Okmp½±:de`bp<P�kzh'PSNakz`Ship�UWVFç �)Òl¦'xD��eZqL©{�P�hmhiVjL�uVjp�RÚuv L\kmZoTcLoVS�cLXP_pmZ\[:| v L\P�hiZokmP�kUWV�çè�)Òl¦�uVjpFVQr-Z\kmP�~cLoV�Z�VjL�R_P�kzVjZ¯d uVjp�NaVQhmk'¦'x��eNif:h6Þ`bUWVQh�kmPSR�~�uV�rP«PSUW`b[:P�hm£¥pzVS{�[�UWV�� v V�piZC?è´Í�e�ML\P
Na`b[lrSVQhm|e]Vj[:NQZ\P
NQP�T�P�L©{�P�hmhmVjL>VQhiP�R uVjp½h]P�TcZ\UcPe�-Z%Vj[�|SVj[:VQhiPSL©�:fW`FVQhiP�R uVjpYPSR�~�R uVjpgPSLok��§`bpYL{ª`ShiUWhmV}UWVBL\P
T:h'Z\R�VQhiP
UWVQhiZor�PSU:P¾U:Zo�0VQhmVj[Ok<UWVF�QVQhm`Wx��<� v VjpzkmP¾`S~cpzVQhmr�PSNQZju`�rP�R�`SkmZ\rP�hz£¥L\`¾T%VQh}Z\[lkzVj[OkmP�h�kzhm`S~�P�hBPSLokzhmVjpR�]VQkz`eUWVjp½U:V�Na`b[OrSVQhi|e]Vj[cNQZ\P
Z%T%VQhYkmPS[lkQ�cP�Vjpmk v U:Z\P�hYZokzVQh'PSNQZju`_UWV�� v [:NQZo`b[cp�fW`bLo`bR�`Shm�0Vjp�Vj[�|SVj[:VQhiPSL©x

D<[�pzVQ|S`b[�Tchm`S~cLoVjRDP}� v V�rP�pmVQhIPSUWhmVjpmpmP�k½�)pmVj[:pzV�|bPSZohmVjpthiVjp v LokmP�kmp'¦^T%VQh��eN'fWh6Þ`bUWVQhIZc��P¿w-L\VQw�r�P}pzVQhIVjLUWV�L\P<ZokzVQhiPSNQZju`<UWVjLlR�]VQkz`eUWV�UWV��½VQÏYkz`b[�LXL v [lw<UWVjLXpnVj[lkz`Shi[:pqUWV�LoVjp^P�hihmVjL\pQxqyg`b[cP�k v [BT%`bL\Z\[W`bR_Zb� v PSUWh]P�kmZ\NÑ �)Òl¦BPSR�~èLoVjp�pzVQrSVjpFU v Vjp�P�hihmVjL\p�Na`bRDTcLoVadeVjpFE�ZCG6�G� v Z\[WVjpBLXL\PjrS`Ship�Ò¿ÔDT:hm`eU v ZohiPS[ v [:P�p v NQNaVjpipmZju`�� v VNa`b[lrSVQhm|SVjZ¯dWZtNQP�T¹P�E��@Z^� v Z\[WVjp<L\L\P¿rS`Ship<Vj[�U:`b[:P�hiPS[ v [:P
� v VFNa`b[lrSVQhm|SVjZ¯dWZGNQP�T«PHGQº�KM[�|SVj[WVQh'PSL©�@pmZ^Õ
uVjp v [�T v [lk�±:d�P�kzhiPSNakz`Sh<U:VBL\PF� v [:NQZju`_°t�)Òl¦'�cL\P � � ÿ��.�I��� �)� � �)�.�Qü��� �3� Õ Vjp½U:Va±�[WVjZ¯d�Na`bRÈVjL+Na`b[KJ v [lk½UWVT v [Okmp�UWVjL+TcL\PF� v VBT:hm`eU v VjZ¯deVj[ v [:PFp v NQNaVjpipmZju`_Na`b[lrSVQhm|SVj[lkgNQP�T�P_Õ���uVjpgPDU:Zohj�
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�qVQhGkmPS[lkQ�OVjLeT:hm`S~�LoVjRDP<Na`b[:pmZ\pzkmZXPgVj[�piP�~>VQhI� v Z\[cpnT v [OkmptUWVjLeTcLXP½T%VQhmkmPS[lw-Z\Vj[�P�NQPSUcP v [:P<UWVYLoVjptNa`b[:� v VjpU@{�P�kzh'PSNQNQZju`Wx�K�L>NQPSp�� v PSUWh]P�kmZ\N½rP�pzVQh�hmVjpz`bLok�kmPS[lkMT%VQhY�eNifWhÞ`bUWVQh�Na`bR�T%VQh���PjweLoVQwS�:PSR�~�LXP�UWVjR�`bpmkzhiPSNQZju`
UWVjL@pmVQ|%Þv Vj[OkgkzVQ`ShmVjRDPex
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��P¿w-L\VQwDrP�rSV v hmV}PS� v VjpzkMhiVjp v LokmP�k�Na`bR VjLcT v [Ok�UWV½TcP�hikmZ\U:PBT%VQh�L©{ªVjpzk v U:Z�UWVgL\VjpMP�hmhiVjL\pMU:V½T%`bL\Z\[W`bR_Z\pIUWV|ShiP v P�hm~cZokzhiP�h'Z©xG�½`D`S~�pzkmPS[OkQ��RDPSZ@r�P�TcPSpmpmP�hgUWV�|ShiP v â-x�ygV��§VQkQ�>��PjweLoVQw
r�P�VjpmNah'Z v hmV

¸Q¸Q¸ �nP U:Z\r-Z\piZju`Óä UWVjL�TcL\P Vj[ Na`b[:� v Vjp�UcZo�§VQhiVj[Okmp¢åBVjp��)P pzVj[:pzV¼U:Z¯±�N v L\kmP�k�Vj[ÓVjLBNQPSp� v PSU:h]P�kmZ\N�Ý�T%VQh]`«Vj[�VjLYNQPSp
pzVQ|%Þv Vj[lkQ�MVjLYU+{ v [:P�Vj� v PSNQZju`¬Nquv ~cZXNQPe�M[W` uVjpDVj["P�~cpz`bL v kF`S~-r-Z� v ZX[:P¬uVjp½L\P�U:Z\r-Z\piZju`WÝ-Z@L{�P v kz`Shg[W`DfcP�PSNa`b[:pzVQ| v Zok½kzhm`S~cP�hz£¥L\Pexoxox<ä��kpå
�g`¼uVjpYU:Zo�¢u® NQZ\LcVj[:UWVQreZ\[:P�h�LoVjp�U:Z¯±�N v LokmP�kmpM� v V}r�PFkzhm`S~cP�hg��P¿w-LoVQw¾PSL%rS`bLoVQh��0VQhYPS� v Vjpmk�Vjpzk v U:Z©x���`bR�Vjp�r�P
UWVjRD`bpzkzhiP�h�T%`bpzkzVQhiZo`Sh'R�Vj[Ok�� v [:p�� v P�hiPS[lkmP�PS[Owep�R uVjp�kmP�hiU>¦IT%VjL\pM|ShiP v p�R_PqJ¢`Ship�]`�Zo| v PSL\p�P�kzhiVjpQ�:LoVjp�U:Z¯£reZ\pmZo`b[cpnVj[lkzhmV½LoVjptNa`b[:� v VjpIU+{�P�kzhiPSNQNQZju`BUWVYLoVjptP�hmhiVjL\pthmVjpzT%VjNakmZorSVjpGp:u`b[srzNa`Shi~>Vjpat��§h'PSNakmPSL\ptVad-kzhiVjRDPSU:PSR�Vj[lk
Na`bR�T�L\Z\NQPSUWVjp�� v V
U:ZoreZ\UWVjZ¯deVj[�VjLITcL\P�Vj[¬Z\[e±>[:ZokzVjp�Na`bR�T%`b[WVj[lkmp�Na`b[c[WVad-Vjpjx��ÉR uVjpj�t� v PSL\pmVQrS`bLIVj[lkz`Shi[U@{ v [FT v [lkIP�hm~cZokzhiP�h'ZeVj[DPS� v VjpzkzVjp�Na`Shm~%VjpQ�-Na`b[Ok-uV<T v [lkmpI� v V�T%VQhmkmPS[OwSVj[
P�kz`SkzVjp�L\VjpINa`b[:� v Vjp�U@{�P�kzh'PSNQNQZju`Wx�<� v VjpzkzVjpMUcZ¯±�N v LokmP�kmpGpcu`b[
L\P�NQP v pmP�U:V½� v VY�§`bp�r-Z\hmk v PSL\R�Vj[lkIZ\R�T%`bpmpiZo~cLoV�hmVjpz`bL\U:hmV½PS� v Vjpzk�Tchm`S~cLoVjRDP}T%VjLNQPSR�u® UWVjL+NO]PSL\N v L@UcZohmVjNakzVS�:kmPSL+ZnNa`bR �eNif:h6Þ`bUWVQh½Z^��PjweLoVQw¾f:`_Z\[lkzVj[OkmP¿rSVj[@x

u `SkBZt� v V v [�[:`bR�~:hiVFNa`b[cpmZ\UWVQhiP�~�LoV�UWV�RDP�kzVjR�]P�kmZ\NQpBNa`bRwv�`Shi�-Z\[:VS�%�cP�hm�PSpj�xv�`-Vj[:Zo|bpQ�Zy�Þ`SkzkmNifWVQh¿�
�eZ\VQ|SVjL©�My}P�hm~%` v d%�M�nVjP v Z�PSLokzhmVjp�r�PS[��0VQhDZ\R�T%`ShmkmPS[lkmp�P�T%`ShmkmPSNQZo`b[:pDP¬L\P�hmVjNQZoVj[lkD[:PSpmN v U:P«kzVQ`Sh'Z\P¹UWV

â
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ZokzVQh'PSNQZju`DUWV�� v [:NQZo`b[:p�fW`bL\`bR�`Shm�0VjpQ�:PS� v VjpzkzVjpYr�PS[�pzVQh½pmVjR�T:hmVBUWVBNQPSZ\hmVBLo`eNQPSL©�MuVjp½P�U:Zoh¿�eP�Tchm`S�§`b[cU:ZoVj[�Vj[VjLqNa`bR�T%`ShmkmPSR�Vj[lk�UWVjL\p½Z\kzVQhiP�kmp<Vj[�Vj[lkz`Shi[:p}UWVjL\p½T v [lkmpY±cd-`bpQ�%[W`�[W`bR uVjp<Vj[�VjL^NQPSp}P�kzhiPSNakz`Shj�+piZ\[W`DT%VQhU:Z\�§VQhmVj[lkmp�r�PSLo`ShipYUWVjLnR v L\kmZoTcL\Z\NQPSU:`Shjx

´ Â Ã1µ2¶x·
¸º¹¼»½¶�¾q¿ÐH�ÃiÌ ; Æ ?½=+HmÌÁÀgÃm?YÂFÌYÃ
�g`FrPFpzVQh�±�[cpMPSL\p�kzhmVQ~�PSL\L\p�UWV���ZoVQhmhiV<�:P�kz` v �¢¡jßbã�ß6£i¡jáSâSáb¦YZ%UWVB�}PSpzkz`b[�� v L\Z\P¾�¢¡jßSá p6£i¡jábã�ßb¦YPSLXpMrS`bL\kmPS[:pUWVjLXp�PS[lw-p�â��e�W� v VgL\P�kzVQ`Sh'Z\P�|bL\`S~cPSLcr�P�pmVQh�pzVQh'Zo`bpmPSR�Vj[lk�PSU:hmVesNQPSU:PexI�<� v Vjpmk�UW`bp�RDP�kzVjR�]P�kmZXNQpMr�PS[
Vjpzk v £U:ZXP�hYT:hiZ\[cNQZoTcPSL\R�Vj[lk�L\P_Z\kzVQhiPSNQZju`_UWV�� v [:NQZo`b[:pYf:`bLo`bR�`Shm�0Vjp½UWV�L©{ªVjpz�0VQhiP_UWV�²½ZoVjR_PS[:[@��uVjp}P_U:Z\hj�W� v [:NQZo`b[:pUWVjLYkmZoT v pD°t�)Òl¦¾´ X Ã§Ä ·Å Ã¯Ä · `b[ S �)Ò-¦FZ��AÆW�)Òl¦�pcu`b[�T%`bL\Z\[W`bRDZXp�Z�Ò¬T%VQhmkmPS[Ow�PSL�T�L\P�PSR�TcL\ZXP�k�ÇN ´ÁNÉÈoÊ �
Z\U:Vj[OkmZ¯±>NQP�kYPSR�~�L{ªVjpz�§VQh'PDRDZoklJmPS[tsNQPS[lkYL\P�T:hm`KJzVjNQNQZju`�VjpzkzVQhiVQ`S|Sh]P±�NQPex��qVQh½PS� v VjpzkzVjp½� v [:NQZ\`b[:p�Vjp½UWVa±�[:VjZ¯dVjL ý � ��þ UWV�°¬Na`bRÍVjLtR�]PdWZ\R UWVjL\pg|ShiP v p}UWV S Z>Æ-�@ZqVjp<Na`b[cpmZ\UWVQhmVj[�pzVjR�TchmV�� v [:NQZ\`b[:pgU:V�|ShiP vÌË|Í â-�
JmP�� v VFLoVjp<� v [:NQZo`b[:p<UWV�|ShiP v ¡��0kzhiPS[:pz�0`ShiRDPSNQZ\`b[:p}UWV��èÞ`S~cZ v p'¦Y[:`�pcu`b[�ZX[OkzVQhmVjpipmPS[Okmp�U:Vjp<U:VjL^T v [Ok}UWVreZ\pzkmP�ZokzVQh'P�kmZ v x

D<[
T v [lkMÒ�MsÇNÐuVjp v [ ��þeÿ��_� � �Î �)üU� UWV}°�pmZ%° Ü �)Òl¦�´Ú�exI�g� v Vjpzkmp�p:u`b[
VjL\p�uv [:Z\NQp�T v [lkmp�`b[�°�[:`¹uVjp v [fW`bRDVQ`bR�`Shz±�pmRDVDLo`-NQPSLxF�nVjp�� v [:NQZo`b[:p}h'PSNQZo`b[:PSLGp:u`b[�VadeTcPS[:piZorSVjp�Vj[�RDZoklJmPS[:P�T%VQh]`�R�`bL\k}Na`b[lkzhiPSNakmZorSVjpPSL½rS`bLokmPS[Ok�UWVjL\p_T v [lkmp_Nah¿u® kmZ\NQpQxµ�g� v VjpzkmP¬kzVj[:pmZju` uVjp¾LXP�hmVjpzT%`b[:pmP�~�LoV�UWV�� v V�LXP¬U:Z\[q]PSRDZ\NQP�pmZo| v Z�kmPS[Z\[lkzVQhmVjpmpiPS[OkQx�²YVjNa`ShiUWVjR�� v VS�@T%VQh}VadeVjR�TcLoVS�@VjL\p<�QVQhm`bp�U@{ v [:P
� v [:NQZju` Ñ �)Òl¦gp:u`b[«T v [lkmp�Nah¿u® kmZ\NQp��)Z^±:de`bp'¦UWVBLXPF� v [cNQZju`FhiPSNQZo`b[:PSL+U:`b[:PSU:PFT%VjL@R�]VQkz`-U:V�UWVB�gVQÏYkz`b[�çÐÏW�)Òl¦'x
y<VI|Sh'PS[�Z\[hÑ v ]Vj[:NQZ\P�Vj[��:P�kz` v ZO� v L\Z\P�r�PS[BpzVQhnVjLXp@kzhmVQ~cPSL\LXp@UWVM��PS[lkz`Shj�S�+VQ~%Vjpz| v VS�KyM`ShiVjLOZ)y�PSZohmVMpz`S~:hmVNa`b[KJ v [lkmpGZe� v [:NQZo`b[:pt� v V�PSLoVjpmfW`ShmVjptr�PS[�pzVQh�PS[:`bR�Vj[:PSUWVjp9r¢T�P�kz`bL ]`S|bZ\� v Vjpcte�OPSLokzh'PSR�Vj[OkGkmPS[_NahiZokmZ\NQP�kmptT%VQhPSLokzhiVjp�RDP�kzVjR�]P�kmZXNQp�R uVjp�Na`b[:pzVQhmr�PSUW`Ship�UWVDL©{¯]VQT%`-NQPex��)K�[ v [:P�NQP�hmkmP�UWV
��f:P�hiL\VjpB�½VQh'RDZokzV_P u fW`bRDPSp

�-kmZ\VjLoklJ¢VjpBVjp�L\LoVQ|SVjZod�z�r ¸Q¸Q¸ � v J¢`�PSR�~¼T>`Sh�Z�fW`Shmhi`Sh�U:Pjr�PS[lk�L\P�T�L\P�|bP�L\PSR�Vj[lkmP�~cLoV
UWVD� v [:NQZo`b[:p�pmVj[:pzVUWVQh'ZorPSU:Vjp ¸Q¸Q¸ ä ���Y�Oå�tex ¦�qVQh]`
�:P�kz` v r�P�UWVjR�`bpmkzhiP�h½� v VBR�`bLokmpYU+{�PS� v VjpmkmpYNa`b[KJ v [OkmpYTcP�kz`bL ]`S|bZ\NQpgP�TcP�hmVjZ¯deVj[�UWV�RDPS[:VQhiP�[:P�k¢£
v h'PSLnVj[«L\P
ZokzVQhiPSNQZju`�UWV�� v [cNQZo`b[:p½Na`bRDTcLoVadeVjpQx�K�[�VjLqpmV v N v hmk<P�hikmZ\NQLoV¾ä ��¡aåIUWVjL�¡já��b�-�@r�P¾U:VjR�`bpzkzhiP�h}VjLpzVQ|@Þv Vj[OkYkzVQ`ShiVjRDPe��Na`b[:piZ\UWVQhiP�kYNa`bRÐVjL@T:hiZ\RDVQh�hmVjp v LokmP�k�|SVj[:VQhiPSL+UWVBNQPSZohiVB|bLo`S~cPSL©x
ê�ë-ìcíë-î¼ï%Ò û�ü¯ýbþ-ü °q�)Ò-¦ þeÿ��]�'þeÿ��jü/���� �)�jü � ÿ�� � �3��ý � ��þ Ë0Ó ¡K- � �#" þeÿÔ�þ-ÿcüA�Ð��þeÿ�� ;>= � � � �)�d� �� Õ²(ûcþq� � � � �w5 þ���þeÿR�aÿ�� � � ÿo��� Õ � � ÿ��h��Ð� � � � � � � ��þeÿ�� � � � �Î �)üA� � �3� ° ü:�aÿ%� 5 þ�� � �<�aÿ�� � � ÿ - � � � � � � � �>þ-ÿ�� �
� � ÿ�,� � ý��aü = �Qÿ`� ÕÕ� � �f��üA�4� � �)�Qü��� (O* � � , �� �a- � � � � ÿ!Ö¤þeÿ��<×+� � � � � ��� � �s�3��Ø½üf� � ��ÿ:ÿ - �3�9��þeÿ�� � 5 þ��_ÿ �
� � ÿ�,� � ý��aü = �Qÿs� ÕÉ� � �f�¾üA�4� � �)�Qü��� �� � þeÿ%� � ÿ!Ö¤þeÿ��²� � �f� �§� �Qÿ��k��ü � � � ÿ:ÿ�� = üe�/� � �!�c�!�4� (
�<� v Vjpzk�Na`b[KJ v [Ok × rP�pzVQh v [«UWVjLXpgTchiZ\R�VQhipgPS[^]PSLoVQ|bp�â6£¥UcZ\R�Vj[:pmZ\`b[:PSL\p½U:VjL\p}Na`b[KJ v [Okmp�UWV_��PS[lkz`ShBUWV�L\PhmVjNakmPDhmVjPSL©x

p



� L©{�PS[lwµ¡jáe¡jæ-�½L©{��<NQPSU%]VjRDZ\P¼UWV�L\P¼��Z)]Vj[:NQZ\P¹�Wh'PS[:NaVjpmP¹r�P¬PS[ v [:NQZXP�h_� v V�UW`b[:P�hiZXP«VjL#Ù � ��ÿ��%Ú � ü =
�3� � û��jüU�Qÿ��.� � � � � 	 �� � � �)ü 5 þ�� �¾UWVè¡jáe¡jßRÛ�Z�p��S�S�è�0hiPS[:NQp�Û PSL<RDZ\LXLo`Sh_Vjpzk v U:Z½pz`S~chmV�Z\kzVQhiPSNQZju`Wx � L\P
Na`b[lrS`-NQP�k6]`Sh'Z\PFUWVjL:�IhiVjRDZ©�OVjp�R�Vj[:NQZ\`b[:Pjr�P�L\P�Z\R�T%`Shmk6]PS[:NQZ\P�U:V½L\P�Z\kzVQhiPSNQZju`BVj[@�-T%VQhIVadeVjR�TcLoVS�-VjL\pIkzhiVQ~cPSL\L\p
UWV<�½Vj[:hiZc�q`bZ\[:NQP�heuV}pz`S~:hiVgR�VjNO]PS[:ZXNQP�NaVjLoVjpzkQxMK�p�U:VjRDPS[:Pjr�P�VjpzT%VjNSu® ±�NQPSR�Vj[lkM� v V½VjLXp�kzhmVQ~�PSL\L\pINQPS[:UcZ\U:P�kmpPSUWhiVjpmpzVjpmpmZX[�VjL@T:hm`S~cL\VjRDPFUWVjpYU@{ v [�T v [OkYU:V�r-Z\pmkmPF|bLo`S~cPSL©x

��{��gNQPSU@]VjR_Z\P�rP�`Skz`Shm|bP�h�VjL�T:hmVjRDZ�PF�}PSpmkz`b[�� v L\Z\PBT>VjL�pzV v P�hmkmZ\NQLoVFäª�:¡¤å@UWVjLq¡jáe¡jß�kz`Sk�Z�NQPSL\Z¯±�NQPS[lk¢£¥Lo`Na`bR P�kzhmVQ~cPSLXLIU@{ v [«|ShiPS[¼[:ZorSVjL\Lx u PSR�~�uV¾rP�`Skz`Shi|bP�h v [cP�R�Vj[:NQZju`�f:`b[W`Sh¿u® ±�NQP�PSLMpzVQ|S`b[ Na`b[:N v hipmPS[lkQ�VjLGRDP�kzVjR�]P�kmZ\N
�ePSR v VjLG�nP�kzkQ]VjpQxD�cP�kz` v [W`�r�P�P�hmhiZo~�P�h}P�Na`b[cN v hipmP�h�kz`Sk�ZG� v VFVjLIpzV v kzh'PSNakmP�k
ä �Gâå�UWVjL¡jáe¡já�r�P¾VjpzkmP�hBNQL\P�hiPSRDVj[OkBR�`SkmZ\rP�k}T%VjLqT:hmVjRDZ©xB�^P¾hiPGu`�pzVjR�~�L\P�pzVQhB� v V��:P�kz` v rP�PS[ v [:NQZ\P�h�U:Z\rSVQhipz`bpUWVjLXpIpzV v p�hmVjp v LokmP�kmpMPSLcy<VjNaVjR�~:hmVgU:VjLn¡jáe¡¿ã
ä ��p�åxty v Vjp�pzVQkmRDPS[:VjpMR uVjpMkmP�hiU@�e� v L\ZXPgr�P�PS[ v [:NQZXP�h�� v V½VjL\L
JmPDf:P¿r-Z\P
UWVjR�`bpzkzh'P�kgPS� v VjL\L\p�hiVjp v LokmP�kmpgPS[OkzVQhiZ\`ShiR�Vj[lkQ��UW`b[:PS[lk½Na`bRÍPDT:hi`¿r�P_� v P�kzhmV�NQP�hmkzVjp}pzVQ|SVjLXL\PSUWVjpU:Z\T>`bpiZokmPSUWVjp�P�L\PèpzVjNahmVQkmP�hiZXP UWV¹L©{��<NQPSUWVjRDZ\PèPSR�~ U:P�kzVjp�à UWV¬� v [lwS�F¡¿ãèU@{��g|S`bpzkQ���-VQkzVjR�~chmV ¡¿ãèZy<VjNaVjR�~:hmV_¡Q�DU:VD¡jáe¡¿ãlxM�nP_�nÞv VjpmkmZju`�UWV�T:hiZo`Sh'ZokmP�k�rPDpmVQh�T>`eN�UWVjpzTch-uVjpYNa`b[e±chiR_PSU:PFT%VQhYL©{��gNQPSU@]VjR_Z\Pe�:VjL� v V�pzVQ| v hiPSRDVj[Ok�UWVQreZ\P¾�§VQh�� v V��:P�kz` v UWVjpiNQP�hmkluVjp�L\P¾Z\UWVjP�UWV�Na`b[:N v h'pmP�hjxB�<� v Vjpmk�VQTcZ\pz`eU:ZnfcP¾NahiVjpmN v k±�[cp½P�|bP��)P�h<Vj[:`ShiR�VjpgT:hm`ST%`ShiNQZo`b[:p½Vj[�VjLn�§`bL\�-Lo`ShiV�RDP�kzVjR�]P�kmZXN�xg�tZ\[:pgZ+kz`Sk}VjpgUcZ v � v V�� v L\Z\P�r�P_PSN v pmP�hT�uv ~cL\Z\NQPSR�Vj[lkBP��cP�kz` v UWVDhm`S~cP�h�VjL\p�pzV v pBhiVjp v LokmP�kmpQ�qkz`SkFZ�� v V
[W`�pzVjR�~cL\P�f:P¿rSVQh�NQP�T¼�0`b[:PSR�Vj[lk�T%VQhPS� v VjpzkmPDP±�hiRDPSNQZju`Wx

Ü Â ÃaÝ EG?<9²Þ�C�9<;�Ý A Æ�ß Ì�;>?<CËHIàBC�ÃiHiÌ
�^P¹Z\[:[W`6rPSNQZ¿u`¹R¼uVjp_Z\R�T%`ShmkmPS[lkFVj[ VjL\pDkzhmVQ~cPSL\L\p�U:V��:P�kz` v ZY� v L\Z\P uVjpQ��pzVj[:p_U v ~:kzVS��L©{¤uv pDUWV�LXP«kzVQ`ShiZ\PUWV_�0PSR�u® L\ZoVjpB[W`Sh'RDPSL\p�T%VQh�P�TcP�hmkmZoh�L{ªVjpz�§VQh'P�Vj[¼U:`bp�Na`b[KJ v [lkmp�UWV_Na`bRDT>`ShikmPSR�Vj[OkFU:Z\[q]PSRDZ\N�kz`SkmPSL\R�Vj[lkU:Z\�§VQhmVj[lkQÝ:PS� v VjpzkmpYNa`b[KJ v [lkmp½p:u`b[�Pjr v Z+Na`b[WVQ| v kmpgNa`bRÈVjL\p½Na`b[KJ v [OkmpYU:VB�:P�kz` v Z@U:V�� v LXZ\Pex
á ëløtö£âlã3â3äì �eZo| v Z�° v [:P�� v [:NQZju`�fW`bL\`bR�`Shm�)P�P%ÇN}x�y<Va±�[:Z\R�VjL � � ÿ!Ö¤þeÿ��9� � �f� "W� � T� �3��åx� � � þ UWV¾°^�
æ_�©°@¦'��Na`bR VjLYNa`b[KJ v [lk�UWV�T v [lkmp�Ò[MÕÇN�T%VjL\pF� v V�VadWZ\pzkzVjZ¯d v [èVj[Okz`Sh'[Éç UWV�Ò�`b[ Ö6° ³ $éè × uVjp v [:P�)PSR�u® L\ZXP�[:`ShiRDPSL©x uKMp½PDUcZohj�Wkz`SkmP_p v NQNaVjpmpmZju`
U@{�ZokzVQhiP�kmp½kluV v [:PFT�P�hiNQZ\PSL+Na`b[lrSVQhm|SVj[lk v [cZo�§`Sh'R�VjR�Vj[lkYpz`S~:hmVNa`bR�T�PSNakzVjpgUWVÐç��:~�uV�NQP�T�P v [:PF� v [:NQZju`�fW`bLo`bRD`Shm�0P�]`_~�uV�NQP�T�PDZX[e±�[:ZokQx

ê¢[lk v ZokmZor�PSR�Vj[lkQ�bVjL\ptT v [lkmpGUWVjLWNa`b[KJ v [lkGVjpzkmP�~cLoVYpcu`b[DPS� v VjL\L\pt� v V�VjpINa`bR�T%`ShmkzVj[@�Opm`SkmPBZokzVQhiPSNQZju`W�-Zo| v PSL� v V�VjL\pBpmV v p}rSViÞ ® [:p�Tchm`ST%VQhipQxF�^VQh�Vad-VjRDTcLoVS�+kz`Skmp�VjL\p�T v [lkmp�U:Z\[cp<U+{ v [:P�Na`b[:NQP�U+{�P�kzhiPSNQNQZju`�T%VQhmkmPS[lwSVj[PSL�Na`b[KJ v [Ok�VjpzkmP�~cL\VS��JzP�� v V¾L\P�p v NQNaVjpmpiZju`�U+{�ZokzVQhiP�kmpFNa`b[OrSVQhi|SVjZ¯d v [cZo�§`Sh'R�VjR�Vj[lk�P�L\P�� v [:NQZju`�Na`b[:pzkmPS[lkë°t�)Òl¦<ì ÕMx��q`-UWVj[�f:P¿rSVQhBPSLokzhmVjp<kmZoT v pgUWV�T v [lkmpgPSLtNa`b[KJ v [lkgVjpzkmP�~�LoVSx u `SkmpCJ v [Okmpg�0`ShiR�Vj[ v [�Na`b[J v [lk`S~%VQhmkBZ � � �f� �³� �aÿ��gü0ÿ�,� � üU��ÿ�� ��uVjp�P�UcZohj�+LoVjpBZXRDP�kz|SVjpBZGT:hiVjZ\RDP�kz|SVjpBUWVjLXp}T v [lkmpBUWV�æ_�©°@¦<T%VQhmkmPS[lwSVj[¹P
æ_�©°@¦'x

KMLGNa`bR�TcLoVjRDVj[OkmP�hiZGU:VjLqNa`b[J v [lkBUWV��:P�kz` v × �©°@¦<´ ÇN`í
æ_�©°@¦<pQ{�PS[W`bR�Vj[cP�VjL � � ÿ!Ö¤þeÿ��
����î-þ � üU�O���
°^x}K�LqNa`b[KJ v [Ok}UWV�� v L\ZXP uVjp<kmPS[:NQP�k_�@JzP¾� v V¬uVjp<VjLtNa`bR�TcL\VjR�Vj[OkmP�h'Z^U@{ v [�`S~%VQhmk'¦½ZnkmPSR�~�uV¼uVjp}kz`SkmPSL\R�Vj[lkZ\[lr�P�hiZ\PS[lkQx^�<� v Vjpmkmpqpcu`b[�VjLXp^T v [Okmp ü0ÿ�� � �f� "W� � ��]`HrzNQPc]`SkmZ\NQpcte�GuVjpGPgU:Z\hj��T v [lkmp^� v V�T>VQhikmPS[OwSVj[FP<L\P½�0hm`b[lkzVQhiPUWVDUcZo�§VQhiVj[OkmpBNa`bRDT>`b[:Vj[Okmp�VjpmkmP�~cLoVjpQx�ï v PS[�TcP�hiL\VjRÀUWVjLIR�]VQkz`eUWV
UWVD�gVQÏYkz`b[@�qPS� v VjpzkmpBT v [OkmpBpcu`b[�VjL\p� v VBUW`b[WVj[�L\Lo`eN<P_p v NQNaVjpmpmZ\`b[:p�� v V�[W`DNa`b[lrSVQhm|bZohiPS[�NQP�T�PDNQP�T�U:VBLoVjpYP�hmhmVjLXp�UWV�L\PF� v [:NQZju`Wx
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