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��� � ×���� Ù × � Ð CFk{\DT�i{MeB0� Tdk[i[MX]zMek{i^H_kGV;QXCF]UTdMX\�� �� �X�X�X��� �  � CKÉ¢H�r�HKBDà_C��?qDZ{JL](][BDCUQXMX\I\IMX\	�?TaVIR
¥^kUTaVIM�\DV|H�VIM(\I]^HKQeM_f
�7M�\DVIZ[imo�VIR[M(`WTdJ�TWVDTdk[E#gzMeRhHX��T�CGB�C_É?H«V§oU]UT�Q�H�`2][BDCUQXMe\©\ef9\SHXo�� �� f�E_Ta�FMXk HQXCFk{iUTWVDTdCGk�`aT�àKM!¯�N�±Y� ²  ³W´ � µ9¶ � ³� ·2¸�¹ º�¼ ½ �<¾�¿ ¸ À£Â �<Ä?ÅcÆ ¶ T�kyÉcH_QYV��7M��jTW`a`UQeCGk[\DTdi[MXBÎQXCGk[iUTaVDT�CGk[\�!RmT�QSR°HKBDM QY`dCF\©M!VIC�VIR[M)`ÜHK\DV7CFk{M ·IË v?RUTd\7Td\?H�][BDCUQXMe\©\2�FMXBD\DTdCFkÒC_É�H�BDMX\IZU`ÜH�V��RUTdQ|R Td\7Q�H�`W`dMXi VIR[MÏ�Tdg[g[\jQeCGk[iUTaVDTdCFkUTdk[E(][B=Tdk[QYT�]m`�M Ë vjRUTd\?][B=Tdk[QYT�]m`�M�Td\!HK][]U`aTdMeiÒVIC�VIR[M�H_khH�`aoU\DT�\	C_ÉpH�\DoU\DVIMXJ���RUT�QSR
R^HK\?\IMY�GMeBIH�`ÎàGT�k{i[\?CKÉpBDMX\I\ICGZ[BDQXMX\7\IR^HKBDMXi¬gGo��»VIBIH���Q�\ICGZ[BDQXMX\ Ë

P�r�u#N��F�{N�u�Z[gUqDMXQYV Ð `ÜHK\I\DTa¥^Q�H�VDTdCFk�������������������� �����!���#"%$'&
������()��&
* �,+3Ø.- Õ���/ �G� Ð CFk{iUTWVDTdCGk^H�`0`aT�J�TaV�` H0��f�` HKBDEFM(i[MY��TÜH�VDTdCFk{\efÎß ZU`W`dg^HKQ|àtTdkUÉÝCFBDJ�H�VDT�CGk¢f&\DV|H�VDT�\<VDT�Q�H�`
][RGoU\DTdQe\XfKqDZ[J(]°][BDCUQXMX\I\IMX\�jTWVIRtQXCFk{\DVIBIH�TdkGVI\efm`�CG\I\j\DoU\DVIMXJL\ Ë
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x9M�][BDCGgU`cbMXJ(M)i[Z�QXCFk{iUTWVDTdCGk[k[MXJ(MekGV?HKZ[Ç�Z[MY`¢CGk�\e¡ÈT�kGVUlMXBDMX\I\IMjT�QYT3\IM�]�CG\IM?i{M!`ÜH�J�HKkUTcbMeBDM�\IZUTa�_HKkFVIM �
CGk�\IM7i{CFk[k{M2Z[k[M7\IZmTWVIM7i{M2�_H_B=TÜHKgU`�MX\�T Ë T Ë i ¶ � ³ · ³-,'. / bHj�_H�`dMXZ[BD\pihH_k[\�Z[k�Me\©]^H_QXM#0 f�`dM7]U`dZ[\0E�lMXk2lMXBIH�`
]zCF\I\<T�gU`dM Ë Ð R^HKÇ�Z[M;� ³ ]�MXZUV21MYVIBDM2�UZ[M7QXCFJ(J(M2BDMX][B�lMX\IMXkGV|H_kGV0`§¡=lMYV|H�V0i¢¡¨Z{k[M7]^HKB=VDT�QXZU`dM ¶�3 · i¢¡£Z[k�EmH	4 Ë5 k«Q|R[MXBDQ|R{M¤H�`�CGBD\2`ÜH�`�CKT9i¢¡¨Z{k[M�i[M�QXMX\7�_HKB=TÜH_gU`dMX\?\ICGZ[\jZ[k[M�QXCGkFVIBIH�TdkFVIMyi[Z¬V§oU]�M
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C9bZ µ �90;:�< =�f ¶ = MX\I]^HKQeMÒ`�CUQ�H�`�MXJ(MXkGVÒQXCGkG�FM|n{M°MXk E�lMek2lMeBIH�` ·IË µ9¶ � ³ · ]zMXZUV \e¡ÈT�kGVIMXBD][B�lMYVIMXBQXCFJ(J(M�`c¡=lMXk[MXBDEKT�M�i[M�`ÜH(]^HKB=VDT�QXZU`dM 3 MYV�` H(QXCGk[iUTaVDT�CGk#QXCFBDBDMX\I]zCFk{i,bH(Z[k{M�QXCFkGVIBIH�T�kGVIM�\IZ[Bj`§¡=lMXk[MXB=ªEKT�M�E_`dCGg^H�`dM�i[Z'\DoU\DVebMXJLM Ë P ZmVIBDMeJ(MXkGV�iUTaV `ÜH Ç�Z[MX\DVDTdCGk�Me\<Vyi{M¤QXCGk[k^H 1 TWVIBDM�` H¤`�CKTpQXCGk[iUTaVDT�CGk[k[MY`a`�M]^HKB¤BIHK][]zCFB=VtbH 6 ¶ � � ¹�· i[M�� � ¶ `dCFBD\©ÇmZ{M°� VIMXk[i��FMXBD\(`c¡ÃTdkU¥^kmT ·IË Ð M¬][BDCGgU`cbMXJLMtH¦lMYV{lM VIBIH�TWVUlM
]^HKB�>7H_\DTdQXMXà ¶ N��F� Âm·�À N@? Å MYVA>7HKk Ð H_J(]zMXk[R[CGZUV�MYV Ð C��GMeB ¶ N��G�[N ·�À NX� Å i^H_k{\�i[MX\�Q�H_\�]^HKB=VDTdQeZmª`aT�MXBD\efz]{ZUT�\�]^HKB Ð \DTd\B49lH_B ¶ N��G�_� ·YÀ � Å i^HKk[\!Z{k[M�EGBIH_k{i[M�E�lMek2lMeBIH�`aTWVUlM Ë x9M�B�lMX\IZm`WV|H�V MX\DV)Ç�Z[M�QXMYVDVIM�`dC_TQXCFk{iUTWVDTdCGk[k[MY`W`dM)`aT�J�TaVIM�MX\DV?CGgUVIMXkmZ{M�MXk°J�H�nUTdJ�T�\SH_kGV?Z[k{M�QXMeB=V|H�Tdk[M�MXkFVIBDCG]UTdM ¶ ªc`c¡ÈT�kUÉÝCGBDJ�H�VDTdCGk¬i[Mß�ZU`a`dg^H_QSà�i¢¡£Z[k[M«][BDCFghH_gUTa`aTWVUlM ]hH_B�BIH_][]zCGB=V°bHt`ÜHt`�CKT7QXCFJ(J�Z{k[M i[MX\�� ³ · \IZ[B�Z[k Mek{\IMXJ�gU`dM i[MJ(MX\IZ[BDMX\!HKi2lMXÇ�Z^H�V Ë x9M�EGBIHKk[i¬][B=Tdk[QYTd]�M�i{M�JÒH�nmT�J�Td\|H�VDT�CGk¬i¢¡£MXkGVIBDCF]UTdM�MXkt][RGo{\<T�Ç�Z[M�\<V|H�VDTd\DVDTdÇmZ{MGfCGZ¬MXk°i3¡öHKZUVIBDMX\!i{CFJ�H�T�k[MX\efmo VIBDCGZU�GM�H�Tdk[\DT9Z[ktQXMXB=V|H�Tdk � ÉÝCGk[i[MXJ(MXkFV ËÐ MX]zMXk[i^HKkFV)`dMX\�][BDCFgm`cbMXJ(MX\�Mek#VIMXJ(][\�J(CGgUTa`�M�k¢¡£CFkGV�H_]{]^H_BDMXJ(MXkGVy]hH_\#lMYVUlM�QeCGk[\DTdi2lMXB�lMX\)i^H_k{\)`�M
]^HK\I\UlM Ë x9M�]U`dZ[\�\DT�J(]U`dM�\IM ]zCG\IM�i[M(`ÜH#JÒHKkUTcbMXBDM�\IZUTa�_H_kGVIM ��`dMX\�� ³DC � ³� �<¿ ¸ À£Â �<Ä?Å \ICGkGV�i[MX\][BDCUQXMX\I\IZ[\�J�HKBDà_C���TdMXk[\ i[M#\|HKZUVI\�bH�MX\I]hH_QXMti¢¡=lMYV|H�VI\�¥^kUT!E Tdk[i2lMX]zMXk[i^HKkFVI\ÒM®V�Tdi[MXkGVDT�Ç�Z[MXJ(MXkGV
iUTd\DVIB=Tdg[Z2lMX\)M®V�`c¡¨CGk#\e¡ÃTdkGV{lMXBDMe\©\IM¤HKZ°QXCGJ(]�CGB=VIMXJLMXkGV)i[M�� �� �<¿ ¸�ÀÃÂ �<Ä?Å QeCGk[iUTaVDTdCFk[k{M®`a`dMeJ(MXkGVLbHLZ[klMY�ÊlMek{MeJ(MXkGV i{Z V§o{]zM
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`dCFBD\IÇ�Z[M�� i[MY��T�MXkGV�EFBIHKk[i�I ¶ ¹ MX\DV)Z[k#\ICGZ[\?MXk[\IMXJ�gU`�M�QXCFkG�FMXk^HKgU`dM�i[M s£w ½ MYV ÄKJ Â MX\DV?¥Un2lM ·IËÐ M	][BDCFgm`cbMXJ(M?MX\DV0JLCKVDTa�ÊlM	]^H_B&`§¡ÌlMYVIZ[i[Mji¢¡¨Z{kLJ(CUi3bMY`dM7i[M7\<o{\<VebMeJ(M7i{M?QXCFJ(J�Z[kUTdQ�H�VDTdCFk ¶ QYÉ Ë ���@L%�NM · ITa`�H,lMeE�H�`�MXJ(MXkFVj` H(JO1MXJ(M�TdkFVIMXBD][B�lMYV|H�VDT�CGk�MXk¬VIMXBDJ(M�i{M�][RGoU\DT�Ç�Z[M�\DV|H�VDT�\DVDTdÇ�Z[M�Ç�Z[MyQeMY`a`�M�i2lMXQXB=TWVIM
QYTWª§i[MX\I\IZ[\ ËQP k�i[MX\�CGgUqDMXQ®VDTaÉÝ\�i[M�QXM�VIBIHX�_H�TW`2MX\DV�i¢¡ÍH_]{]�CGB=VIMXB�i[MX\'lMY`®lMXJ(MXkFVI\�i[M(BmlMX]�CGk[\IM#bH«QeMYVDVIMÇ�Z[MX\DVDTdCFk Ëx9M(B�lMX\IZU`aV|H�V�QeCGk[QXMXBDk^HKkFV�`ÜHÒ`�CKTp`aTdJ¤TaVIM�QXCFk{iUTWVDTdCGk[k[MY`W`dM�MXk�VIMXJ(][\�¥{n{M(MX\DV�QXCGk[k�Z�\ICGZ[\�`dMLk{CFJ
i[M�][B=Tdk[QYT�]zM!i{M!QXCGk[iUTaVDT�CGk[k[MXJ(MXkFV7i{MyÏ�Tdg[g[\ Ë s§`¢H�VIBDCGZU�;lM�i[MX\7H_][]m`WTdQ�H�VDTdCFk{\ÊihH_k[\;i[MX\2i[CGJ�H�Tdk[MX\�_HKB=T®lMX\ ¶ VIBIH�TWVIMXJ(MXkFV�i¢¡ÃTdJ�H_EGMX\efzQXCGk[QXMe]mVDT�CGkR>�x�uGs �e�X� ·IË 5 k�Mek�]{BDCF]zCF\©M�Z[k[M(i^HKk[\�`dMLi{CFJ�H�T�k[M
i[MX\?\<o{\<VebMeJ(MX\�i[M�QXCFJ(J�Z{kUT�Q�H�VDT�CGk Ë S�S

T ïBU ô �WV 
YXSü¨ù[Z�þ)ò�
 �Q\ 
 � ùcüöòDþ�ô¨üöõ���Z�õ�ô�
]Z�ü�� ù �Ýü���þ�ùcüöóYû �	üöò��có�ò�
Yû�ó®ûeüöýeþ�õ�^'_®óSü�� 
®þ � �Ýü �Xù �có�ó�òa` ��bGõ=ü¨ùÌóYþ�û�üdcfe ThgjikTjlnm �

o[o�ûqpsr l't e



� � �&��M&� ��� ��� � M(� M��M

x9MX\�JLCUi3bM®`dMX\?QY`ÜH_\I\<T�Ç�Z[MX\?i{Me\�\DoU\DVXbMXJ(MX\?VIMY`d\!Ç�Z[My`�MX\�BmlMe\©M�HKZmnti{M�QXCFJ(J�Z[kUTdQ�H�VDTdCFk¢fhM Ë E Ë `dMX\!J(CKªi3bMY`dMe\(i[M��FHKQ|à�\ICGk�CFZ i[Mtß�MY`W`aoFf0]�MXBDJ(MYVDVIMXkFV�i¢¡£CGgUVIMXkUT�B�`dM¬B�lMXEKT�J(M¬\<V|H�VDTdCFk{k^H�TdBDM�ª§][BDCFghH_gUTa`aTWVUlM
TdkF�_HKB=TÜH_kGVIM i3¡¨Z[k ][BDCUQXMX\I\IZ[\Òi[M r�HKBDà_C���BDMX][B�lMX\IMXkGV|HKkFV«`§¡ÌlMYV|H�Vti[Z \DoU\DVebMXJLMYª�\ICGZ[\ Z[k{M�ÉÝCFBDJ(M
M|n{]U`WTdQYTWVIM Ë Ð MX]zMek{i^H_kGV;`dM?Q�H�`dQXZU`�M
	3MXQ®VDTaÉ9MYV	imT�BDMXQYV2i[M!QXMYVDVIM�][BDCFghH_gUTa`aTWVUlM�\DV|H�VDT�CGk[k^H�T�BDMjk¢¡£Me\<V	]zCG\Dª\DTdgU`dM Ç�Z[M)]zCFZ{B;`�MX\ ¡£]�MYVDTaVI\e¡m\DoU\DVebMXJLMX\ ¶ k{CFJ�g[BDM)ÉcH�TdgU`dM!i{M�k[CUMXZ[i[\2MYV7i[M�`WTÜH�T�\ICGk[\ · f�bH�Q�HKZ[\IM�i[M�` HQXCFJ(]U`YlM|nmTWVUlM�QXCGJ�gUTdk^H�VIC_TdBDM�i[MX\jÉÝCFBDJ�ZU`�MX\ ËÐ M�]{BDCFgU`ébMXJ(M�i{M�QeCGJ(]U`®lMYnmTaV{lM�\IM#BDMYVIBDCFZU�GM�MXk�i[MX\ VIMXBDJ(MX\ ]^HKBDMYTW`d\¬MXk�][RGoU\DTdÇ�Z[M�\DV|H�VDT�\<VDT�Ç�Z[M
C9bZ `c¡£CFk Q|R{MeBDQSR[M�lMeE�H�`�MXJ(MXkFV�` H�iUT�\<VIB=T�g[ZmVDT�CGk i[M¬]{BDCFg^HKgUTa`WTaVUlMti[MX\,lMYV|H�VI\¤i3¡=lMXÇ�ZUTa`WTdg[BDM#Ç�ZUT?]zMeZmª
�FMXkGV¤i{CFk[k{MeB `WTdMXZ�`<bH#HKZ[\I\DT�bHti[MX\�][BDCGgU`cbMXJ(MX\�i[M�QXCGJ�gUTdk^H�VIC_TdBDM�]�CGZ[B�Q�H�`�QXZU`dMXB�` HÒÉÝCGk[QYVDT�CGk�i[M
]^HKB=VDTWVDTdCGk Ë >2ZtQeMX\�HKk^H�`dCGE_TdMX\?MYV)`�MX\)\IZ[QXQ�lMX\!BDMXJ(]�CGB=VUlMX\�]^HKB?`ÜH�][RGoU\DTdÇmZ{M¤\DV|H�VDTd\DVDT�Ç�Z[M_f^TW`�MX\DV�HK\Dª
\IM�4�k^H�VIZ{BDM®`0i¢¡£MYnhHKJ�T�k[MXB)`c¡=lMY�GMekGVIZ[MY`a`�M(ZUVDTa`aTWVUlM(i[MX\�J,lMYVIR[CUi[MX\�i[M�` HÒ][RGo{\<T�Ç�Z[M(\DV|H�VDT�\<VDT�Ç�Z[M(i^HKk[\
`c¡=lMYVIZ[i[M�i[MX\�EGBIH_k[i{\!\DoU\DVXbMXJ(MX\�i[M�QXCGJ(J�Z[kUTdQ�H�VDTdCGk ËQP k#i[MX\�][BDMXJ�T�MXBD\)VIBIHX�_HKZmn H�`a`ÜH_kGV)i^H_k{\ QXM\IMXk[\ ¶ MYV�ÇmZmTpMXk�H(T�k{\I]UTdBmlM¤i¢¡ÍHKZUVIBDMX\�]^H_Bj`ÜH�\IZUTaVIM¤QYÉ Ë M Ë E Ë�À�� Å f À NGN Å f À N�� Å · MX\DV QXMY`dZUTpi[M�2MXk[M��\ À N Å Ës§`&i2lMeQXB=TaV2`�MX\�lMYV|H�VI\7i[Z \<o{\<VebMeJ(M)]^HKB2Z[k¬MXk[\©MeJ�gU`dM�� i[CGkGV2`�MX\�lMY`®lMXJLMXkGVI\��«BDMe]{BmlMe\©MekGVIMXkGV?`dMX\2BDMe\<ª
\ICGZ[BDQXMX\7CUQXQeZ{]	lMXMe\�bH�Z[k�Tdk[\DV|HKkGV?i[CGk[k2lM)MXk¬QSR^H_Ç�Z[M��Í]zC_TdkGVe¡Ui[Z«BmlMX\IM�H_Z Ë P�`�CGBD\7MXk i2lMX\DTdEGk^H_kGV7]^HKB� � � `ÜH(\ICGJ(JLMX\�i[M�VICGZUVIMX\�`�MX\�BDMe\©\ICFZ{BDQeMX\�CUQXQeZ{]	lMXMe\ ¶ CFZÒ`�M�k[CFJ�g[BDM�VICKV|H�`Îi[MX\yHK][]zMY`�\jMek#QXCGZ[BD\ ·`dCFBD\IÇ�Z[M�`dM¤B�lMX\IM�HKZ�MX\DV�i^HKk[\)`c¡=lMYV|H�V��&f3MYV�]^HKB��
��`ÜH�][BDCGg^HKgUTW`aTaV{lMLi3¡¨Z[k#VIMY`�lM®V|H�Vef�` H�imT�\DVIB=Tdg[ZUVDTdCGk
� i¢¡=lMXÇ�ZUTa`WTdg[BDM���\IZ[B���MX\DV!CGgUVIMXk�Z[M�MXk°J�H�nUTdJ�T�\SH_kGV?`c¡£MekGVIBDCG]UTdM
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��V�QeCGJ(J(M¤MXk#][RGoU\DT�Ç�Z[M(\DV|H�VDTd\DVDT�Ç�Z[M�CGZ�ihH_k[\�`dM¤J(CUi3bMY`dM�i[M(ß�MY`a`Wo«`�M�][BDCGgU`cbMXJ(M�i[Z�Q�H�`dQXZU`�i[M
`ÜH�ÉÝCGk[QYVDTdCFk«i[M�]^HKB=VDTWVDTdCGk°\IM�BDMYVIBDCGZU�FM�i^HKk[\?QXM�Q�H_\jQYÉ Ë�À N Å ]�CGZ[B?]m`�Z[\ji[M�i2lMYV|H�TW`d\ Ë
x9M J(CUi3bMY`dM¬Ç�Z[MÒ`§¡£CFk ][BDCG]zCF\IMLT�QYT?MX\DV�g^H_\UlM \IZ[B�`§¡ÈTdi	lMXM¬\IZUTa�_HKkFVIM �pZ[k[M«JÒHKkUTcbMXBDM¬i¢¡=lMY�_H�`dZ[MXB�`dMX\
]zMeB=ÉÝCGBDJ�H_k{QeMX\ ¶ CFZ«`�MX\j]�MXB=VIMX\ · i^HKk[\?Z[kt\DoU\DVXbMXJ(M�i[M�Q�HK]^H_QYTaV{lM)¥^kUTdM�MX\DV!i{M�QXCFJ(]^HKBDMXB2`�MyQeCGJ�ª]zCFB=VIMXJ(MXkFV�¡È`WTdg[BDM_¡hi[MX\!ZmVDTW`aT�\SH�VIMXZ[BD\jT Ë M Ë `�CGBD\IÇ�Z[M�`dM�\DoU\DVXbMXJ(M�H(Z[k{M�Q�H_]^HKQYTWVUlM)TdkU¥^kmT�M�MYV�`�MyQeCGJ�ª]zCFB=VIMXJ(MXkFV�QXCGk[iUTaVDT�CGk[k[MY`0i[M¤QXMXZmn�QYTp]^HKB)BIH_][]zCGB=VÒbH¤` HÒQeCGkGVIBIH�TdkGVIM¤i{MLQ�HK]^HKQ®TaVUlM�¥hkUT�M Ë r�H�`dEFB�lMÇ�Z[MY`�Ç�Z[MX\7HKk^H�`�CGE_TdMX\ÎMXkGVIBDM!QXM?J(CUi3bMY`dM?MYV;QeMY`dZUT^i[M02MXk[M��\ ¶ CFk(\e¡ÈT�kGVUlMXBDMX\I\IMjk[C_V|HKJ(MXkFV2HKZLQXCGJ(]�CGB=ªVIMXJ(MekGV�J�HKQXBDCF\IQXCG]UTdÇmZ{MLi{Z�\DoU\DVXbMXJ(M�Mek�ÉcH�Td\|HKkFV�HKg[\DVIBIHKQYVDT�CGk�i[M�\|HLVICF]zCK`�CGE_TdM · f3QXMXZmn QYTÊ\©CFkGViUT1	!lMXBDMXkGVI\ef;CGZUVIBDM«i[Z�ÉcH�TaVLÇ�Z[MÒ`�MX\�T�i2lMeMX\(i[M«g^H_\©M k[M¬\©CFkGV(]^H_\�`dMe\(JO1MXJ(Me\Xf0]�CGZ[B�`�MX\�BIH�Td\ICGk[\
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\IZUTa�_HKkFVIMX\ �
� x9M�B�lMX\IM�HKZ¬k¢¡£MX\DV!]hH_\�i2lMXQXB=TWV�]^H_Bji[MX\?�_HKB=TÜH_gU`dMX\!BDMX][B�lMX\IMXkGV|HKkFV)\IMX\?imT 	!lMXBDMekGVI\tlMYV|H�VI\Xf[CGkt\e¡ÃTdkGVebMYªBDMX\I\IM�]U`dZUV 1CKV HKZ°QXCGJ(]�CGB=VIMXJLMXkGV?i[MX\�ZUVDTa`WTd\|H�VIMeZ{BD\ Ë
� 5 k�][BDMXk[i MXk,QXCGJL]mVIM M
	¢MXQYVDTW�GMXJLMXkGV(` HtQXCGkFVIBIH�TdkFVIM«i[M�`aT�J�TaV|H�VDTdCGk i{Me\�BDMX\I\ICGZ[BDQXMe\�Ç�ZUT?MX\DV
B�lMXMY`W`dM�H�`�CGBD\?Ç�Z[MA> Ë 2MXk[M��\7][BDMXk[itQXCFJ(J(M�QXCFkGVIBIH�T�kGVIM�Z{k¬VIBIH�¥^Q�J(C�oGMektQXCFk{\DV|H_kGV Ë
� ` HyVIMXQ|R[kUTdÇ�Z[M�i[M)J�H�nmTdJ�T�\|H�VDTdCFk i3¡¨MXkGVIBDCF]mT�M�Ç�ZUTÎHK][]^HKBIH�TaV2QeCGJ(J(M Z{k¬][B=Tdk[QYT�]zM)i^HKk[\2`ÜH�VIR2lMXCKªB=TdM�i[M�2MXk[M � \Xf[\©M�BDM®VIBDCGZU�GM�i^HKk[\j`�M�]{BDCFgU`ébMXJ(M�Ç�Z¢¡¨CGk«VIBIH�TaVIMXBIH(QeCGJ(J(M�Z[ktBmlMe\©ZU`WV|H�V ¶ J�H�T�\�i^HKk[\Z[ktQXCFkGVIM|nmVIM�iUT1	!lMXBDMXkGV ·IË�0kU¥^k�CGk ]zMeZmV iUT�BDM_f�VIB®bMe\Ò\IQ|R2lMXJ�H�VDT�Ç�Z[MXJ(MXkFVefÊÇ�Z[Mt` H'i2lMXJ�H_BDQSR[M#i[M�> Ë 2MXk[M��\(QXCFBDBDMX\I]zCFk{i bH
`c¡¨MXk[\IMXJ�gU`�MtQ�H_k{CFkUTdÇ�Z[Mti[M¬`ÜH�][RGoU\DTdÇ�Z[M#\DV|H�VDTd\DVDTdÇ�Z[M�H�`dCFBD\(Ç�Z[M«`�MtJ(CUi3bMY`�M«Ç�Z[Mt`§¡£CFk ]{BmlMe\©MekGVIM
QXCFBDBDMX\I]zCGk[i bH�`c¡¨MXk[\IMXJ�gU`�MyJ¤TdQXBDCUQ�H_k[CGkUTdÇ�Z[M ¶ H_Zt\IMXk[\ji[M À N�� Å ·IËS�S

x9Mt][B�lMX\IMXkGV VIBIHX�_H�TW`)MX\DV CFBDE�HKkUT�\UlM¬QXCFJ(J(M#\IZUTaV Ë P)Z��Y� � CGk�][B�lMX\IMXkGVIMt`�M#J(CUi3bMY`�M#HKi[CF]mV{lM°Ç�ZUT
ÉcH�TWV�`�M«`aT�MXk MXkGVIBDM¬`ÜH�Ç�Z[MX\DVDTdCFk i[Z QXCGk[iUTaVDT�CGk[k[MXJ(MXkGVÒMYV(`c¡=lMY�_H�`�Z^H�VDTdCFk i[MX\�]zMeB=ÉÝCGBDJ�H_k{QeMX\�i[MX\
\DoU\DVXbMXJ(MX\Li{M°Q�HK]^H_QYTaV{lMX\¤¥hkUT�MX\ Ë Ð MXQYT!MX\DV�TW`a`�Z{\DVIBmlM#]^H_B�`c¡¨M|n{MXJL]m`�M#i[MX\(BmlMX\IM�H_Zmn,RUT®lMeBIHKBDQ|RmT�Ç�Z[MX\ Ëx9M��Y� � MX\DV QXCFk[\SH_QXB�lM°HKZmn � ][BDCFgm`cbMXJ(MX\�bH�VIMXJ(][\�¥{n{M��,C9bZ�`dMe\(� Ë H Ë � ³ \ICFkGV�bH'�_H�`dMXZ[BD\ i^HKk[\Z[k�MXk[\©MeJ�gU`dM�¥^kmT Ë 5 k#o�BIH_]{]�MY`a`�M�`�M(B�lMX\IZU`aV|H�V�\IZ[B�` HL`�CKT;QeCGk[iUTaVDTdCFk[k{M®`a`dM�`aT�J�TaVIM(i[M�� � M®V�CGk
Tdk[iUTdÇmZ{M i3¡öHKZUVIBDMX\7B�lMX\IZU`aV|H�VI\2i{M QXCGkG�FMXBDEFMXk[QXM Ë Ð MXZmnÒQYT�\ICGkGV7Mek{\IZUTaVIM HK][]U`aT�Ç�Z2lMX\�bH `§¡£M|n{MeJ(]U`dM)i[MX\\DoU\DVXbMXJ(MX\2RUT®lMXBIHKBDQ|RUTdÇ�Z[MX\ Ë P Z��©� � CGk lMYVIZ[iUTdM!`dMX\2][BDCGgU`cbMXJ(MX\�bH�VIMXJ(][\2J(CFgmTW`dM �G`dMX\;� ³ \ICGkGV2QeMYVDVIMÉÝCKT�\Îi{Me\&ÉÝCFk{Q®VDTdCGk[\�H�`®lM�H�VIC_TdBDMX\ÎMYVÎ`§¡£CGk�\e¡ÈT�kGVUlMXBDMX\I\IM�bHj`ÜH7`dC_TUQXCGk[iUTaVDT�CGk[k[MY`a`�M;`aT�J�TaVIM7i[M;� �� �<¿ ¸ ÀÃÂ �<Ä?Å\ICGZ[\�Z{k[M¬QXCGkFVIBIH�TdkFVIM«\IZ[B ¡Ã`c¡=lMek{MeBDEKTdM J(C�oFMXk[k[M_¡�bH#QSR^HKÇmZ{M�T�k{\DV|H_kGV Ë Ð M¬Q�HK\�MX\DV¤gmT�MXk MXkFVIMXk[i{Z]U`dZ[\«T�kGVUlMXBDMX\I\|HKkFV#J�H�Td\tMek QXCGkFVIBDMX]^HKB=VDTdM�`dMe\tB�lMX\IZU`aV|H�VI\tQXCFBDBDMX\I]zCGk[i^HKkFVt\ICGkFVt]�MXZ M|n{]U`WTdQYTWVIMX\ Ë5 k VIBIH�TWVIM#i¢¡ÍHKg�CGBDi `dM°Q�HK\�i[MX\�Q|R^H 1 T�k{Me\�i{M'r�HKBDà_Ce���S� � NtÇ�ZUT ]zMXBDJ(M®V i{M�i{M®��Tdk[MXB(` H�ÉÝCFBDJ(Mi[MÒ` H#`dCKT?QXCFk[imTWVDTdCFk{k[MY`W`dM `aT�J�TaVIM�lMY�FMXkGVIZ[MY`a`�Mti^HKk[\�`�M«Q�HK\�VIMeJ(][\(QXCGkFVDTdk�Z�I;QXM«i[MXBDkUT�MXB(Q�H_\�MX\DV
VIBIH�TWVUlM«Mek J(CUiUTa¥�HKkFV�`®lMeE{bMXBDMXJLMXkGV(` HtÉÝCGBDJ(M¬i[MÒ`§¡ÌlMY�ÊlMek{MeJ(MXkGV 6 ¶ � � ¹�· f��S� � �FI�CGk i{CFk[k{MeBIHt`dMX\
Q�H_BIHKQYV{lMXB=T�\DVDTdÇ�Z[MX\?i[Zt][BDCUQXMX\I\IZ[\	� �� \ICGZ[\7QXMYVDVIM�`dC_T9`aTdJ¤TaVIM Ë
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5 k QXCGk[\DTdi3bMXBDM)Z[k¬\DoU\DVXbMXJ(M)Ç�ZUT9]�CG\I\XbMXi[M)Ñ�V§oU]�MX\?i{M BDMX\I\©CFZ[BDQXMX\2MYV!HKZ[Ç�Z[MY`&]zMXZU�FMXkGV!HKQXQ�lMXi[MXB7�
QY`WTdMXkGVI\ Ë Ð MX\?BDMX\I\©CFZ[BDQXMX\?\©CFkGV7`aT�J�TaV{lMXMe\�MXk°k{CFJ�g[BDM�i[M ! � �X�a�W�a� ! ½ Z[kUTaV{lMX\!BDMX\I]zMXQ®VDTa�FMXJ(MXkGV ËuGTh`�MX\2BDMX\I\ICGZ[BDQXMX\¤lMYV|H�T�MXkGV2TdkU¥^kUTdMX\2Z[k QY`WTdMXkGVÒlM®�GC_`dZ[MXBIH�TWV2i[M�J�H_kUTébMXBDM�H�`®lM�H�VICKT�BDM_fKTdi[MXkGVDT�Ç�Z[M ¶ HKZmn ·MYV?Tdk[i2lMX]zMek{i^H_kGVIM ¶ i[MX\ · HKZUVIBDMX\�ZUVDTW`aTd\|H�VIMXZ[BD\Xfhi^H_k{\!Z[ktMX\I]^HKQXM�i¢¡=lMYV|H�V!¥hkUT E 7Ö¯&%(' �X�W�a�a� %() Æ Ë 5 k
\IZ[]{]�CG\IM�H_Z{\I\DT2Ç�Z[M�`c¡¨CGk iUTd\I]zCF\©MLi3¡¨Z[k{M�ÉÝCFk{Q®VDTdCGk µ �#E :�< sÃw ½ Ç�ZUT�bHtQSR^H_Ç�Z[M lM®V|H�V¤HK\I\ICUQYTdM`dMe\(Ç�Z^HKkGVDTWVUlMX\ ZUVDTa`aT�\UlMXMX\(i[MtQ|R^HKÇ�Z[M°BDMX\I\©CFZ[BDQXMX\ Ë x¢M¬QXCFJ(]zCFB=VIMXJ(MXkGVÒB�lMXMY`!i{Me\(ZUVDTa`aT�\|H�VIMXZ[BD\�MX\DV
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i[CGk[k2lM�]^HKB7`dMXZ[B7QXCGJL]zCGB=VIMeJ(MXkGV M��������	��� QXCFk{iUTWVDTdCGk[k2lM�]^HKB2`dM�ÉcH�TaV?Ç�Z[M�`dMX\?BDMX\I\ICGZ[BDQXMX\7ZUVDTa`WTd\UlMXMX\bH(Q|RhH_Ç�Z[M�Tdk[\DV|HKkGV!k[M�]�MXZU�GMXkFV)]^HK\?i2lMX]^HK\I\IMXB®fhMXktÇmZhH_kGVDTaV{lMGf[`�MX\�BDMe\©\ICFZ{BDQeMX\jiUT�\©]�CGkUTdgU`�MX\ Ë 5 k¬\IM
]zCF\IM�H�`dCFBD\2`dMX\!]{BDCFgU`ébMXJ(Me\j\IZUTa�_H_kGVI\��
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�_H�`�MXZ[BD\�i^HKk[\DEÞMYV!i2lMY¥^kmT�MX\?\©Z[B?Z[ktMX\I]^HKQXM�i[M�][BDCGg^H_gmTW`aTWVUlM ¶�� ���«� sÃA ·IË 5 k°]zCG\IM
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�
 8
³a´ � µ9¶

� ³ · :�<
)8
� ´ ' �

� µ&¶ %�� ·
¶ ][BDCG] Ë � Ë N Ë � Ë · C9bZ � �A7Þ`WTdJ   �  � fm][BDCG] Ë � Ë N Ë N Ë%$ CFk{Q?`ÜH�i2lMYVIMXBDJ�T�khH�VDTdCFk«i[MX\7][BDCGg^HKgUTW`aTaV{lM QXCGk[iUTaªVDTdCFk[k{M®`a`dMe\ � ��i[CGk[k[M#i[MX\ BDMXk[\IMYTdEFk{MeJ(MXkGVI\�TdkFVUlMXBDMX\I\|HKkGVI\ \IZ[B(`dMX\ ]zMeB=ÉÝCGBDJ�H_k{QeMX\ i{Z�\DoU\DVXbMXJ(M ËÐ M�Q�H_\)]zMXZUV�\e¡ÍH_][]m`WTdÇ�Z[MXB MXk�]^HKB=VDTdQeZm`WTdMXB�H_Zmn�][BDCGgU`cbMeJ(MX\�i[MX\�HKQeQzlMX\)QXCFk[QXZ[BDMXkGVI\�bH�Z[k�T�k[\<V|H_kGV
i[CGk[k2lM Ë
� �U� � �'& �Î� ���	�(�	� $ HKk[\�VICFZUVIM�`ÜH \IZUTaVIM�CFk�]zCF\©MeBIH ! ³ 7}�*) ³ � 3 7 N �X�e�X� . I � �Li{C_TaV�1M®VIBDM��UZ[M
QXCFJ(J(M�Z[k[MÒMe\<VDT�J�H�VDT�CGk,HK\DoUJ(]UVIC_VDTdÇ�Z[M�i[M �  � Ç�ZUT7i2lMX]�MXk[i{BIH°i{Me\+) ³ � ��� Ë �0kU¥^k `§¡ÌlMY�ÊlMek{MeJ(MXkGV]^HKB7`dMXÇmZ{M®`ÎCGk¬QXCGk[iUTaVDT�CGk[k[M�\X¡=lMXQXB=T�BIH(i2lMe\©CFBDJ�H�T�\
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5 k ¥Un[M#Z[k T�kGVIMXB=�_H�`W`dM�i[MtVIMXJL]{\ ÀÃÂ �<Ä?Å Ë 5 k�\IZ[]{]�CG\IMtÇmZ{M#`§¡=lMY�FCK`�ZUVDTdCGk�i[MX\ ZUVDTa`WTd\|H�VIMXZ[BD\ MX\DV
i[CGk[k2lMXM2]^HKBÎi[MX\Î][BDCUQXMX\I\IZ{\9� �� �X�W�a�W� �  � �<¿ ¸ ÀÃÂ �<Ä?Å Tdk[i2lMX]zMek{i^H_kGVI\�M®V�i[M2J�1MeJ(M;`dC_Tcf�i[CGkFV&`§¡£MX\I]^HKQeM
i[MX\¬lM®V|H�VI\�Me\<V E!fhi2lM®¥hkUT�\�\IZ[B�Z[ktJ�1MeJ(M�Me\©]^H_QXM�i[My][BDCFghH_gUTa`aTWVUlM ¶�� ���«� sÃA ·IË s<QYTÎ`ÜH(QXCFk[imTWVDTdCFkti[M`aT�J�TaV|H�VDTdCFkti[MX\?BDMX\I\©CFZ[BDQXMX\?\X¡=lMXQXB=TWV
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MYV?`dM�QXCFJ(]zCFB=VIMXJ(MXkGV?BmlMXM®`Îi{Me\�ZUVDTa`WTd\|H�VIMXZ[BD\?MX\DV�i[CFk{k	lM�]^HKB7`ÜH¤]{BDCFg^HKgUTa`WTaVUlM��   \IZ[B �

�   ¶ � · 7�sÃA ¶ � � ¸ � � 6 ¶ � � ¹�·D·
x9M�g[ZUV#lMYV|H_kGV�i¢¡£CGgUVIMXkUT�B)i[MX\)TdkUÉÝCGBDJÒH�VDTdCFk[\)\IZ{B!`dM�QeCGJ(]�CGB=VIMXJ(MekGV�i[M�� �� \ICGZ[\�` HÒ][BDCFghH_gUTa`aTWVUlM�   `�CGBD\IÇ�Z[M(� VIMXk[i#�GMeBD\)`c¡ÈT�kU¥hkUT Ë �0k�QeM�Ç�ZUTpQXCGk[QXMeBDk{M�`dMX\ BDMX\I\©CFZ[BDQXMX\�ZUVDTW`aTd\{lMXMe\Xfh`�M�][BDCGgU`cbMeJ(MMX\DV?`dM�J�1MXJLMyÇmZ3¡¨MXk«VIMeJ(][\j¥{n{M Ë

	�
 	 ��� ��! � ���

� v�MXJ(][\¬J(CGgUTa`�M � 5 k�\©M�i{CFk[k{M�Z[k�B�lMX\IM�HKZ�RUT®lMXBIH_BDQSRUT�\UlM�\IZ[B iÞkUTW�GM�H_Zmn Ë A�H_B«MYn{MXJ(]U`dM#`�MB�lMX\IM�H_ZtVIMY`dMe]{R[CFkmT�Ç�Z[M(C9bZ¬`c¡£CFk#VIBDCGZU�FM�`dMX\yHKgzCFk[k2lMe\ ¶ MXk�k[CGJ�g{BDML�ÁVIB®bMX\�EFBIHKk[i · H_Z#kUTa�FM�HKZ Â f`dMe\;QXMXkGVIBDMe\0`dCUQ�H_ZmnLH_Z(kUTa�FM�HKZtNGfK`dMX\;QeMXkGVIBDMX\)bH�H_ZmVICFk[CGJ�T�Mji¢¡ÍH_QSR[MXJ¤Tdk[MXJ(MXkFV ¶ Ð P P · H_Z(kUTa�FM�HKZ�Uf&`�MX\�QeMXkGVIBDMX\¤i{M VIBIHKk[\DTaV¤\IMXQXCFk{i^H�TdBDMX\ ¶ Ð v u · H_Z�kUTa�FM�HKZ �Uf�MYVLMXkU¥^k `dMe\�QXMXkFVIBDMX\�i[M VIBIHKk[\DTaV][B=Tdk[QYT�]hH_Zmn ¶ Ð v!A ·IËs=Q®T0CFktÉcH�TWV�HKg[\DVIBIHKQ®VDTdCGk°i[M�`ÜH�VICF]zC_`dCGE_TdM�i[Z#B�lMX\IM�H_Z#MYV�CFk#\IMyi[CFk{k[M�\IMXZU`dMXJ(MekGV)`dM�k[CGJ�g[BDM�i[M
BDMX\I\ICGZ[BDQXMX\¤]^HKB(kUTa�FM�H_Z �0Z[k�HK][]zM®`	`�CUQ�H�`7k	lMXQeMX\I\<TWVIM«\IMXZU`�MXJ(MXkGVLZ[k Q�HKk^H�`7iUT�\©]�CGkUTdgU`�M«i^HKk[\�`�M
QXCFJ(J�ZUV|H�VIMXZ[B�i[M�kUTW�GM�H_Z NLfzCGk°\IZ{][]�CG\IM�Ç�Z¢¡ÈTa`Îo°MXk#H ) � � HKZ¬VICKV|H�`aIhZ[k�HK][]zM®`9TdkGVIMXBDk^H�VDTdCGk^H�`
k[MXQXMX\I\DTaVIM?`c¡¨ZmVDTW`aT�\SH�VDTdCFkÒi¢¡¨Z{k Q�H_k^H�`¢HKZ�kUTa�FM�HKZ�NGfFZ[k Q�HKk^H�`zi[Z kUTa�FM�HKZ¬��MYVIQ ËaËWË 2BDMYÉÎCFk�\©Z[][]zCF\IMÇ�Z¢¡�bH(Z[k[M�QXCGJLJ�Z[kUTdQ�H�VDTdCFktQXCFBDBDMX\I]zCGk[i°Z{k°kUTa�FM�HKZ¬T�M®V�Ç�Z¢¡¨MY`a`�MyZUVDTW`aTd\IM�Z[k{M�Z[kUTaV{lM�i[MyBDMe\©\ICFZ{BDQeM
i[M�Q|R^HKÇ�Z[M�kUTW�GM�H_Z ,
	 3 Ë u�C_TaV��*) � �X�W�a�W� �*) )�`dMe\�Ç�Z^HKkGVDTWVUlMX\�EK`dCFg^H�`dMe\�i[M�BDMX\I\ICGZ[BDQXMe\)i[M�Q|RhH_Ç�Z[M
kUTa�FM�HKZ°i[CGkGV!iUTd\I]zCF\©M!`dM�B�lMX\IM�HKZ Ë
P k¬HKg�CGk[k2lM 3 iUT�\©]�CG\|HKkFV2i[M)VICGZUVIMX\2`dMX\?BDMX\I\ICGZ[BDQXMX\2ÇmZ3¡ÃTa`3ÉcH_ZUVjMe\<V7BDMe]{BmlMe\©MekGVUlM�]^HKB7Z[kÒ][BDCUQXMe\©\IZ[\i[Mt\|HKZUVI\�� ³� bH�MX\I]hH_QXMX\¤i3¡=lMYV|H�VI\�E 7 ¯&%(' �X�a�W�a� %() Æ I;QXMX\(][BDCUQXMX\I\IZ[\(\ICGkGVLTdk[i2lMX]zMXk[i^HKkFVI\�MYV�i[M
J�1MXJLM�`dC_T Ë s§`pCUQXQXZ[]�My`§¡ÌlMYV|H�V)i[M�BDMX]�CG\ %(' ¶ C9bZtTa`�k[M�QeCGJ(J�Z[kmT�Ç�Z[M�]^HK\ · ]zMXk[i^HKkGVyZ{k[M¤i{Z[BmlMXM�� '][ZUTd\2]^HK\I\IM�bH!`§¡=lMYV|H�V�%�� �� HN ¶ `c¡öHKgzCFk[k2lM?MX\DV2MXkLQXCGJ(J�Z[kUTdQ�H�VDTdCGk�M®V2ZUVDTa`aT�\IMj\DTdJ�ZU`aV|H_k2lMeJ(MXkGV7Z[k[MZ[kUTaVUlM�i[M(BDMX\I\ICGZ[BDQXMX\�i[MX\�kUTa�FM�H_Z�n N �X�X�e���� · C9bZ°Ta`2BDMX\DVIM(Z[k[M(i[Z[B�lMXM�� ��][ZUTd\�BDMY�mTdMXkGV¬bH�%('�IÎQXMX\
i[Z[B�lMXMX\�\ICFkGV?i{Me\j� Ë H Ë M|n[]zCGk[MXkFVDTdMY`W`dMX\ �X�X� 5 k«][BDMXk[i�H�`dCFBD\jQeCGJ(J(M�E�lMXk2lMXBIH�VIMXZ[B7i[M�� ³� �

� ¶ %(' � %�� · 7�� � ��� HN
� ¶ %�� � %(' · 7���� ��� HN

o[o�ûqpsr l't e
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� ¶ %�� � % ½ · 7 Â \<T ���7 Ñ�i^HKk[\7`dMX\!HKZUVIBDMX\!Q�HK\
xÎH�QXCFkGVIBIH�T�kGVIM�i{M�`WTdJ�TWV|H�VDTdCFkti[MX\?BDMX\I\ICGZ[BDQXMX\�bH(Q|RhH_Ç�Z[M�kUTa�FM�HKZ°\X¡=lMXQXB=TWV��
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¶ N ·

]zCFZ[B�VICGZUV ¿ ¸¦ÀÃÂ ��� À ª?]zCGZ[B)i[MX\ BIH�Td\ICFk{\!VIMXQSR[kUTdÇmZ{Me\yCFk#][BDMXk[i[BIH«]U`dZUV 1CKV ¾�¿ ¸¦ÀÃÂ �DÄjÅ§�<Ä! "�QYÉ Ë �©� � xp¡=lM®�;lMXk[MXJ(MXkFV 6 ¶ � � ¹�· VIBIH_i[ZmT�\|HKkGV?`dM�ÉcH�TWV?Ç�Z[MyQeMX\jQeCGkGVIBIH�TdkGVIMX\!\ICGkGV?\|H�VDT�\<ÉcH�TaVIMX\?\e¡=lMXQeB=TaV
6 ¶ � � ¹�· 7¯ N�
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µ9¶ %(' · 7 ¶ Â �X�X�X�X� Â�· � µ9¶ % �|· 7 ¶ N � Â �e�X�X�X� Âm· � µ9¶ %$# · 7 ¶ N � N � Â �X�X�X�®� Â�· �e�X�X��� µ9¶ %() · 7 ¶ N �X�X�X��� N ·��C_VICGk[\jÇmZ{M�`§¡£CGk°H�i2lM=qIH
� ¶ � ³� 7�%(' � 6 ¶ � � ¹�·D· H � ¶ � ³� 7�%(' ·

¶ �ÊlMXB=TW¥^Q�H�VDT�CGk�ÉcHKQYTW`dM ·IË Ð CGJ(J(M�Ta`p\IM�i[CKTWV)`ÜH ][BDCGg^HKgUTa`WTaV{lM¤]zCGZ[B)ÇmZ3¡¨Z[k H_gzCFk{k	lM�\ICKTaVyihH_k[\)`c¡=lM®V|H�Vi[M�BDMX]zCF\�QeCGk[iUTaVDTdCFk[k{M®`a`dMeJ(MXkGVLHKZmn�QXCGkFVIBIH�TdkFVIMX\�Me\<V�]U`dZ[\¤EGBIHKk[i[M�Ç�Z[M�QXMY`W`dM QXCFBDBDMX\I]zCGk[i^HKkFV bH
i[MX\?BDMX\I\©CFZ[BDQXMX\7TdkU¥^kmT�MX\ Ë

� �U� � �'& �Î� ��� � �	� P k[M�J(CUi2lMY`aT�\SH�VDTdCFk#\DV|HKk[i^HKBDi#i[M�` H�\<TWVIZ^H�VDTdCFk�MX\DV�` HL\IZUTa�_H_kGVIM Ë 5 k�QXCGk[\DTaª
i3bMXBDM . CGBDEmHKk[MX\)i[M�\IMXB=��TdQeMX\�� � �X�a�W�a� � ) ¶ Ç�ZUTÊBDMX][B�lMX\IMXkGVIMXkGV�`�MX\)BDMX\I\ICGZ[BDQXMe\)i[MX\)i�kUTa�FM�HKZmn ·IË x9MTaªIbMXJ(M�CFBDE�H_k{M H°Z{k[M Q�H_]hH_QYTaV{lM�i[M 6 ³ \©MeB=�GMXZ[BD\ Ë bP `c¡¨MXkGVIBmlMXM¬i[M � � TW`2o�H°i{Me\ . V§o{]zM¬i{M&%^Zmn
i¢¡ÍH_BDB=Ta�ÊlMXMe\;]zC_Td\I\ICGkUTdMXk[k[MX\pi3¡ÃTdkGVIMek{\DTWVUlMX\ ( � �X�W�a�a� ( ) Ë x9CGBD\IÇ�Z¢¡¨Z{kLQY`aT�MXkGV2i[M7V§oU]�M)Ñ(H_BDB=Ta�FM�bH�� � f_\IC_TaVTa`ÎVIBDCFZm�FM�i{Me\�\IMXB=�FMXZ[BD\j`aT�g[BDMX\)\DTdJ�ZU`aV|HKk	lMXJLMXkGV)i^H_k{\ � � �X�X�X��� � ½ MYV H�`�CGBD\?Ta`ÎCUQXQXZ[]�MyZ[k°\©MeB=�GMXZ[Bi[M�QSR^HKÇmZ{M�kUTa�FM�H_Z 3 � 3 	�Ñ¬]zMXk[i^HKkFV�Z[k[M�i{Z[BmlMXM�� Ë H Ë M|n{]�CGk[MXkGVDT�MY`a`�M�i{M�]^HKBIH_J«bMYVIBDM � ½ ][ZUTd\?`dMX\`aT�g3bMXBDM�MXk[\©ZUTWVIM_fz\©C_TaV7Ta`9VIBDCFZU�GM�Ç�Z¢¡£Z[k#CFBDE�HKk[M�i[M�\IMXB=��TdQeM�� ³ � 3 	�Ñ¬MX\DV�\|H�VIZ{BmlM�MYV i^HKk[\j\IM�Q�H_\	TW`
MX\DV¬lM=qDMXQYV{lM�i[Zt\DoU\DVebMXJLM Ëxp¡=lMYV|H�V i[Z \DoU\DVebMXJLM#]zMXZUV°H�`�CGBD\ 1MYVIBDM�BDMX][B�lMX\IMXkGVUlM�]^HKB�Z[k ¶(' �� �X�X�e��� ' )� ·�¸ s£� ) C9bZ ' ³� Me\<V�`�Mk[CGJ�g[BDM�i{M QY`aT�MXkGV?i^HKk[\ � ³ bH `§¡ÈT�k{\DV|H_kGV ¿ Ë Ð ¡£MX\DV7Z[k ][BDCUQXMX\I\IZ{\2i[M�\|HKZUVI\2i[CGkFV	`�M)E�lMek2lMeBIH�VIMXZ[B2MX\DVi[CGk[k2lM�]^HKB
�
��� ��

� ¶D¶ � � �e�a�a�W� � ½ �X�a�W�a� � ) · � ¶ � �*) N �X�W�a�W� � ½ ) N � � ½�+ � �e�a�a� ·D· 7 ( ½ " 3 � �  6 � �X�W�a�W� � ½  6 ½ �� ¶D¶ � � �X�a�W�a� � ½ �e�a�a�W� � ) · � ¶ � � :ÞN �X�a�W�a� � ½ :�N � � ½�+ � �e�a�a� · 7�� ½ � ½ " 3 Â  � � 	 6 � �X�a�W�a� Â  � ½ 	 6 ½ I� ¶ � ��, · 7 Â \DT � �7 , i^HKk[\7`dMX\ HKZUVIBDMX\?Q�HK\ Ë
¶ � ·

U ÿ o U32
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x9M�][BDCGgU`cbMXJLMy\IMXBIH�TaV!H�`�CGBD\?i[MyQ|R[MXBDQ|R{MeB	` H(J(MX\IZ[BDM)TdkG�_H_B=TÜHKkFVIM�i[M�QXM�][BDCUQXMX\I\IZ[\ Ës§`ÊÉcHKZUV�k{C_VIMXB�Ç�Z[M�QXM�J(CUi3bMY`�M(MX\DV�lMXÇ�ZUTa�_H�`dMXkGV°bHtQXM®`dZUT2Ç�Z¢¡£CFk�H°HKi[CG]UV{lM�\IZ[B�`dM(]�CKTdkFV�\IZUTa�_H_kGV �
`dMe\�� ][BDCUQXMX\I\IZ[\�� ³� BDMX][B�lMX\IMXkGV|H_kGV(`�MX\(QY`WTdMXkGVI\�Mek{EFMXk[i[BDMXkGV . %^Z�n i¢¡ÍHKBDB=TW�;lMXMX\�]�CKT�\©\ICFkmT�MXk[k[MX\
HX�GMeQ�i[MX\)i[Z[B�lMXMX\�i[M�\IMXB=�mTdQXMX\ M|n{]zCFk[MXkGVDTdM®`a`dMe\ Ë �0k�M
	¢MYV�\DT Ä ³ � �½ � Ñ ¸ sÃ�4i2lMX\DTdEGk[MXkFV)`dMX\!Tdk[\DV|HKkGVI\
i[M«\|H_ZmVI\¬bHt`c¡=lMYV|H�V %��ti[M�� ³� f0CGk,CGgUVDTdMekGV(]�CGZ[B�Q|R^HKÇ�Z[M 3 MYV � Z[k ][BDCUQXMe\©\IZ[\�i{M¬AÎCKT�\©\ICFk�i[M]^HKBIH_J«bMYVIBDM : � ¶ %�� � %�� · ¶ ][ZUTd\IÇ�Z[M_fj]�CGZ[B�Z[kÞ][BDCUQXMX\I\IZ[\�i[M�\SH_ZUVI\Xf;`dMX\ i[Z[B�lMXMX\ i[M�\UlM=qDCGZ[B�i^HKk[\
`dMe\�lM®V|H�VI\2��Td\DTWVUlMX\j\ICFkGV7i[MX\	� Ë H Ë M|n{] Ë T�k{i	lMX]�MXk[i^HKkGVIMX\ef{QeCGk[iUTaVDTdCFk[k{M®`a`dMeJ(MXkGV�bHy` H�]�CG\DTaVDT�CGk i[M�QXMX\lMYV|H�VI\ ·IË x&H?\IZ{]�MXBD]zCF\DTaVDTdCFk�i{M2QeMX\&T�k[\<V|H_kGVI\Î]zCFZ{B9`�MX\0� ][BDCUQXMe\©\IZ[\9i[CGk[k[M;`dM %^Zmn�i3¡öHKBDB=TW�;lMXM2EK`�CGg^H�`
i[M)V§oU]�M � i¢¡ÈT�kGVIMXk[\DTaVUlM ( � 7 :)� � ¶ %�� � %�� · ¶ `dMX\7� ³ \ICFkGV7Tdk[i2lMX]zMXk[i^HKkFVI\ ·IË A�HKB?H�Ta`a`�MXZ[BD\7CGk¬]zMXZUVQXCFk{\DT�i2lMeBDMXB�Ç�Z[M�`dM %hZmn'i[MX\�i[MXJÒHKk[i[MX\�Ç�ZUT;k[M(\IMXBDCGkFV�]hH_\�BDM=qDMYV{lMXMe\�QXCGBDBDMX\I]�CGk[i bHÒ`§¡ÌlMY�FCK`�ZmVDT�CGk
i[MX\2� ³� QXCFk[imTWVDTdCFk{k[MY`W`dMXJLMXkGV�bH ` Hy`WTdJ�TWV|H�VDTdCFk i{M!`ÜH�Q�HK]^HKQYTWVUlM�i[Z¬\<o{\<VebMeJ(M Ë Ð ¡£Me\<V7][BmlMXQ®Td\IMXJ(MXkFV�bHQXMYVDVIM'lMY�FCK`�ZUVDTdCGk°Ç�Z[M�`c¡£CFk«\e¡ÃTdkGV{lMXBDMe\©\IMXBIH Ë
� v�MXJ(][\;¥{n{M � Ð ¡¨MX\DV2`dM!JO1MXJ(M)][BDCFgm`cbMXJ(M)ÇmZ{M!][B�lMXQzlMXi[MXJ(MekGV?\SH_ZUÉ9Ç�Z[Mj`�MX\2� ³ \ICGkFV2\DTdJ(]U`dMeJ(MXkGV
i[MX\7� Ë H Ë bH��_H�`�MXZ[BD\�i^HKk[\?Z{k°MXk[\IMXJ�gU`�M ¥^kUTnI{` H�QXCFk{iUTWVDTdCGk 6 ¶ � � ¹y· MX\DV?i^HKk[\�QXM�Q�HK\
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¶ � ·

Ð My][BDCFgm`cbMXJ(M�\IMXBIH�VIBIH�TaV{lM�HKZ �S� � � Ë

� � � �� � ���� � $ � � ��� � $»*�" �

� 
� � � � ��� �
	 � 	 �����#� ������	 � 	������ �$������# ���� ����� � ����� �  �

x9M«Q�HKi[BDM«Me\<VLQXMY`�ZmT!i[Z � Ë N Ë N �#E 7�¯&%(' �X�a�W�a� %() ÆG��� � ¶ E · 7Û`§¡£MXk[\IMXJ�gm`�Mti[MX\(JLMX\IZ{BDMe\(i[M«][BDCKª
g^HKgUTa`WTaV{lM(\IZ[B!E Ë AÎCGZ[B�Z[k[M(J(MX\IZ[BDM � ¸ � � ¶ E · \IC_TaV�\|H imTW�GMeBDEGMXk[QXM ¶ CFZ�\ICGk#TdkUÉÝCFBDJ�H�VDT�CGk�i[Mß�ZU`a`dg^H_QSà · ]^HKB7BIHK][]�CGB=V¤bH+�

� ¶ � � � · 7
)

8
³a´ ' � ³

!#"�$ � ³� ³
MYV!\ICKTaV7`�My\ICFZ{\DªÌMXk[\IMXJ�gU`�M)i[M � � ¶ E ·

� 7 ¯ � ¸ � � ¶ E · ��� µ . � ¸'¹ ÆC ¯ ¶ � ' �X�a�W�a� � ) ·	¸ s£w
) + �+ � ² )' � ³ 7ÁN � ² )' � ³ µ9¶ % ³ ·	¸ ¹ Æ ¶ � ·

o[o�ûqpsr l't e
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xÎH�ÉÝCGk[QYVDT�CGk�� ¶ � � � · MX\DVÊ\<VIB=T�QYVIMXJ(MekGV2QXCFkG�GMYn{M�\IZ[B � Ë u_T ¹ MX\DVÊZ{kLQXCGkG�FM|n{M?ÉÝMXBDJ,lM ¶ QXMjÇmZmT�MX\DV0`�MQ�H_\;HKZÒ� Ë N Ë N7MYV	QXMj\IMXBIH)VICFZ�qDCFZ[BD\�`dM!Q�HK\pi^HKk[\0`ÜH�\IZUTaVIM · �«`c¡¨MX\DV2H_Z{\I\DT ¶ Q_¡£Me\<VÊJO1MXJ(M!Z[k(QXCGJL]hH_QYV ·MYV � ¶ � � � · o°HKi[J(M®V�Z[ktJ¤TdkUTdJ�Z[JÛZ[kUTdÇmZ{M�Ç�Z[M�`c¡¨CGk¬k{C_VIMXBIH � � Ë $ HKk[\jQeMX\jQeCGk[iUTaVDTdCFk[\ �

 ��Õ � Õ � � × � Õ���� �	�(�	��� M " �F���n�����")� �&��"���	���	�������	��������� ��"!��� � � � M	���NM � � �	�Y� 
M 6 ¶ � � ¹�· "Y�	���
�   ¸ � � ¶ E · �%�&��� ���
	������#����� M&�%��M(� ���&� # � ���%" � � � �	��"��� � � ��������� ���%"!��� �����#���
�
A0BDMXZU�FM Ë s§`�\X¡öHKE_TaV;i¢¡¨Z{k[M!HK][]U`aT�Q�H�VDT�CGk�T�J(J�lMXiUTÜH�VIM�i[Z �ö]{B=T�k[QYTd]�M�i[M�QXCFk[imTWVDTdCFk{k[MXJLMXkGV;i[MyÏ?T�g[g{\e¡ ËQYÉ Ë $ MXJ�gzC_ª��zM®TaVICGZ[kUT À ? Å vjR Ë � Ë � Ë ��CFZ Ð \DTd\B49lHKB À � Å��
� �U� � �'& �Î� � �	�(� � 5 ktH(]^H_BÊ` H�`dC_TÎi[MX\jEFBIHKk[i[\jk[CFJ�g[BDMX\
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A0BDMXZU�FM Ë
$ ¡ÍH_][BYbMX\tZ[k VIR2lMXCFBYbMXJ(M�i[M Ð \DT�\h4&lHKB À � Å v?R Ë � � � �X�W�a�a�W� � � \ICGkFV � H_\DoUJ(]UVICKVDT�Ç�Z[MXJ(MXkGV'Ç�Z^HK\DTaª
Tdk[i2lMX]�MXk[ihH_kGVIMX\?\ICGZ[\	` H�QXCFk[imTWVDTdCFk 6 ¶'& � ¹�· � ¶ QYÉ Ë ` H�BmlMYÉ�lMeBDMXk[QXM�]zCGZ[B7]U`dZ[\?i{M�][B�lMXQYT�\DTdCGk[\ ·IË Ð MY`ÜHMXkGVIBIH 1 Tdk[M ¶ À � Å ] Ë*� � � · N�±�i¢¡£Z[k[M�]^HKB=V!MYV�i¢¡öHKZUVIBDM�]hH_B=V�ÇmZ{M�\e¡ÈTW`9M|nmT�\DVIMyZ[k � J Â � � J Â

¾�� � ¸ � � � " � $  *� ¶ � � · 	 � %�� ! ¶ : � & · � & 7ÁN � � �e�a�a�
H�`�CGBD\

`WTdJ� . � "L� $� ¶ � � · 7 Â
5 B2\DT � º�¼ E MX\DV2Z[k�ÉÝMXBDJ�lM�VIMY`¢Ç�Z[M  G I �KJ ¶ C ¶ � � ·D· �¸ � Ë AÎCGZ[B � � 7¯ �� ² �³W´ � C ¶ � ³ ¸ � Æ f�CGkH

� " � $  � ¶ � � · 	�� %�� ! ¶ : � & · � & 7ÁN � � �X�a�W�
]zCFZ[B � 7 T�kUÉ � ,>N O �P ¶ � · ¶ QYÉ Ë `�M)VIR2lMXCGB®bMXJLMyi[M Ð BIHKJ,lMXB=ª Ð R{MeBDk{C�� ·IË �m±�\e¡£MXk¬i2lMXi[ZUTaV Ë �
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� s=kGVIZUTaVDTW�GMeJ(MXkGV?`dMX\2][BDCFghH_gUTa`aTWVUlMX\ � ³ ]zMXZU�FMXkGV�1MYVIBDM�T�kGVIMXBD][B�lMYV{lMXMe\	QeCGJ(J(M lMYV|H_kGV2`dMX\2][BDCF]zCGB=VDT�CGk[\
i[MX\2EGMek{\ÊÇ�ZUT3\IMXBIH�T�MXkGV2MekÒQeCGJ(J�Z[kmT�Q�H�VDT�CGk#bH�Z[k kmTW�GM�HKZ 3 \<T^`dMe\;BDMX\I\ICGZ[BDQXMX\¤lM®V|H�TdMekGV2TdkU¥^kUTdMX\ IG`dMX\][BDCGg^HKgUTW`aTaV{lMe\ � �³ Ç�Z^HKkGV�bH�MY`W`dMX\p]zMXZU�FMXkGVD1MYVIBDM7�UZ[MX\2QXCFJ(J(M7`dMX\Ê]{BDCF]zCFB=VDTdCGk[\pi{M!EGMXk[\pÇ�ZUTz\ICGkFV;MXk
QXCFJ(J�Z[kUTdQ�H�VDTdCFk bHÒZ[k�kUTa�FM�H_Z 3 QXCFJ(]UVIM�VIMXkmZ'i[MX\ QXCGkGVIBIH�TdkGVIMe\yi[M�`aTdJ¤TaV|H�VDT�CGk�i[MX\�BDMX\I\ICGZ[BDQXMe\ Ë5 kt]�MXZUV)H�`dCGBD\2�FCKT�Bj`dM�BIH_][]zCGB=V � �³ ±'� ³ 	N�QXCGJ(JLM#lMYV|HKkGV?`ÜH(][BDCF]zCGB=VDT�CGk¬i[MyEFMXk[\�HXomHKkGV!BDMXZ[\I\DT
bH�QXCFJ(J�Z{kUT�Ç�Z[MXB�H_Z«kUTW�GM�H_Z 3 MYV�N9: � �³ ± � ³ `ÜH�][BDCG]�CGB=VDT�CGk¬i{M�EFMXk[\7k3¡öHXo�H_kGV�]^H_\	BmlMeZ{\I\DT2bH�QeCGJ�ªJ�Z{kUT�Ç�Z[MXB�bH�QeMykUTW�GM�H_Z Ë�0k M
	3M®Vef¢\DT0`§¡£CGk�QXCFk[\<T�i3bMXBDM�`ÜH ÉÝCGk[QYVDT�CGk C � � E :�< ¼ % ³ : < � � ³ H�`dCGBD\ �� ² �³W´ � C � ¶ � ³ · Ç�ZUTBDMX][B�lMX\IMXkGVIM¤`ÜH«][BDCF]zCGB=VDT�CGk�i[MX\�BDMX\I\ICGZ[BDQXMe\�i{M¤V§oU]�M � ZUVDTW`aTd\{lMXM¤VIMXk[i3f9QXCGk[iUTaVDT�CGk[k[MY`a`�MXJ(MXkFV bHL` HQXCFkGVIBIH�T�kGVIM i{M(`WTdJ�TWV|H�VDT�CGk�i[MX\�BDMX\I\ICGZ[BDQXMX\��FMXBD\ � �� H_Z \IMXk[\�i[M(`ÜHt][BDCG]�CG\DVDTdCFk�� Ë N Ë � Ë P�Tdk[\DT;` HÇ�Z^HKkFVDTaVUlM � �� ]zMXZUV�1MYVIBDM)T�kGVIMXBD][B�lMYVUlMXM�QXCFJ(J(M?`ÜH�][BDCF]zCGB=VDT�CGk�i[MX\7BDMX\I\ICGZ[BDQXMX\2i[M?V§oU]�M � ��s����� �9� �>8
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� x9MX\�BDMX\I\ICGZ[BDQXMe\�imT�\I]zCGkUT�gm`�MX\�k[M(\ICGkGV�]^H_\)TdkGV{lMXEFBIH�`�MXJ(MXkGV�ZUVDTa`WTd\UlMXMX\ef9gmT�MXk�Ç�Z¢¡£MY`W`dMX\�\ICKT�MXkGV�T�kmªÉ�lMXB=T�MXZ[BDMX\tMXk�Ç�Z^HKkFVDTaVUlM,HKZmnÞBDMX\I\ICGZ[BDQXMX\¬BDMXÇ�ZUTd\IMX\ Ë �0k¦M
	3M®V«M®`a`dMe\t\IMXBDCGkFV«ZUVDTW`aTd\{lMXMe\ti^HKk[\ `dMXZ[B
TdkFVUlMXEGBIH�`aTaV{lM�\DT  ��� µ&¶ � � · � 7Û² )� ´ � � �� µ9¶ %�� · 7 ¶ ) � �X�e�X��� ) ) · QeM�Ç�ZUT2k¢¡£MX\DV¤]hH_\��UBIH�T2Mek�E�lMek2lMeBIH�` ËA�HKB;QXCFkGVIBDM�CFk H  � � µ9¶ � � ·	¸��¢¹ � ¹ 7�� ) � ÀÃÂ � ) � Å Q�HKB � ¶ � � � · MX\DV;\DVIB=TdQ®VIMXJ(MXkGV7QeCGkG�FM|n{M)M®V2\ICGkJ�T�kmT�J�Z[J+HKg[\ICK`�Z«Ç�ZUTÎMX\DV!H�VDVIM®TdkGV MXk ��Ç�ZUT9�ÊlMeB=Ta¥^M+ P ¶=µ9¶ � � · �¸'¹ QXCFJ(J(M�CGk `dM�\IZ[]{]�CG\IM Ë
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