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\3ZNUTj;]PIY�ÑS9UHIEqrG9KNVYU"u9ZNO9nMPIYUHIb¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYUoZNV�_�ienG9IrÓ�UHS9U)ÔXG9UHKNK~U)fhg9MPIYMP^[_`UHIYZ~Vev
_�ZNVLfhg;�/\3ZNU�ulU[]Pu9MRfhg[_�U8_`UHO6qrG9KNVLÒ;IL]RÕ9K~U�VYZ~O9S�UHO;UHIYQPZNUHMPu;g9nMPO9QRZ~Q¿G9O9S�Z~�NMP�/S9U[G`_�KNZNfhg
MPVest�T��U·_�IYZ~VYfhg9��Ö¡U·_�F·_�UHIYUHVrZ~Ve_b��Z _bS9U[I=UHZNO9i�MRfhg9UHO3×b]PIYVe_�UHKNKNG9O9Q�UHZNO9UHVrZ~S9U[MPKNUHO���MPQcv
O9U8_`Z~VYfhg9U[O#\EZ~Ò�]PKNi�UHKNS9V�G9O9SØMhÙtZ~MRK~Vest���TU·_�IYZ~VYfhg9U[I=Jr��ZNVLVYZ~]ROÚMPO#S9UHOÚ��MRQPO9U·_�ZNVLfhg9U[O
qÛ]PKNUHOÜS9UHIXa3UHG`_`IL]RO9UHO9Ve_�U[ILO;UTO;Z~fhg[_�z�U[ILU[Z~Omu9MRIL��\3MRVXÝtG9Ve_�MRO9S9UH^R]P����UHOÜS9UHIBz{UHIev
VLfhg;Z~U[S9UHO9U[OoqrG;K~VYi�]PIY��UHOXG9O9S"S9Z~U�ybIYVLMRfhg9UHOXipnG;I?ZNg9IYUrÞbVest���TU·_�IYZ~U�^P]RO9O[_�UHOXu;Z~VYg9UHI
O9ZNfhgH_"U[Z~O;S9UHG`_`Z~QßQRUH^mKNnMPIe_�dXUHIYS9UHO;�
à O�S;Z~U[VLU[I�ÞbIYulU[Z _}d"ZNILS�UHZNO�×bU[ILi�MRg9ILU[O�F[G9I)d�U[Z _`QPU[g9UHO9S���]mS9UHKNK~G;O9MPu9g;nMPO9QRZ~QRUHO
ÞbO9MRK stVYU3S;UHIBqrG9KNVLÒ;IL]RÕ9K~U3MP^m^mILU·_�ZNUHIYUHO9S;UHI=¥kn]RO[_�QPU[O9Ò9G9KNVYMPIYUAz�]RILQRUHVe_�UHKNK _EG9O9SØVLU[Z~O;U
ÞbO[dXUHO9S9G;O9QoMPG;i���U[]Pu9MRfhgH_`G9O9QRVLS9Mc_�U[Obz{]PO�¤bU[I�á3vx�Râ9ã/UHO�á3vxäXG;O9S�×bUHKNM�á3vx�Xu�U8v
VLfhg;ILZNUHu�UHO9����UHZ�S9ZNUHVYUHIBÞbO9MRK stVYUHO9��U8_`g9]mS9UÛd"ZNIYSÚS9ZNUbÞbVest���TU·_�IYZ~U3S9UHIBqrG;K~VYÒ9IY]PÕ9KNU
ulU[OmG`_�F·_�â�G9�åMPG9i/S;UHITWXILG9O;S9K~MRQPUÚU[Z~O;Z~QRUHI"VYUHg;I"MPKNKNQPUH��U[Z~O9U[I � st����U8_�IYZNUHMPO;O9MPg`v
��UHOæS9Z~UTqrG;K~VYMPIYQPU[]P��U8_`ILZNUoG9O9SæS9ZNU � _�IYMPg9KNG9O9QRVLfhg9MRILMR^[_�UHIYZNV�_`Z~^�G9O9��Z _�_�U[K~u;MPI�MPG9V
S9UHO}u�UH]Ru9MPfhg[_�U·_�U[OØq�G9K~VYÒ9IY]PÕ9KNUHO�FHG�UHIYVYfhg9K~ZNUHçRUHO9�
ÞbG9VYQPU[g9UHO;S"z{]PO�S9UHI/Þ3O9O9MRg9��UHâtS9MRVLV/S;Z~UXy3ILVYMPfhg9U�i nG9IbS9Z~U�Þ3V�st����U8_�IYZNUXS9UHI/u�U8v
]Pu9MRfhg[_�U8_`UHOTqrG9KNVYÒ9IL]RÕ9KNU�U[Z~O�U8_8dXMPVÛQRUHVe_ n]RI�_`UHVA��MPQPO;U8_�ZNVYfhg9UHVA\EZ~Ò�]PKNi�UHKNSßZ~Ve_�â�^R]PO9O[_`U
��Z _ØS;UHIXÞbO;MPK s�VYUHO;�TU·_�g9]mS9UßS;Z~UßWXU[]P��U8_`ILZNU�S9UHIo¥bn]PO[_�QRUHO9Ò9G;K~VYMPIYU)¤3UHI�á3vx�}G9O;S
ã/UHOæá3vxä u�UHVe_�ZN���/_ÜG9O;S*S9Z~U�VYZNfhgH_`u9MPIYUHO���UHIYUHZNfhg9U}ZNg9ILU[I � _�IYMPg;K~G9O;QPVYfhg9MPIYMP^[_�U·v
ILZNVe_�ZN^PUHO#ILU[^P]PO;V�_`ILG9ZNUHIe_=dXUHIYS9UHO;�l\EZ~UEIYUHVYG9K _`Z~U[ILU[O9S9U[O � _�IYMPg;K~G9O;QPVYfhg9MPIYMP^[_�U[ILZNVe_�ZN^PUHO
^mn]PO9O9U[OÚMPKNVBUHZNO9UbwX]R�"u9ZNO9Mh_`Z~]ROßMPG9V?è�éPêlëAG9O9S"ìmí�ê;î�ï�ðñë8òxíxéPóôZ~O[_`UHIYÒ9ILU·_�ZNUHIe_=dXUHIYS9UHO9�
\3ZNU�Ves�Ve_�U[��Mh_�ZNVYfhg9UHO nÞbO9S9U[ILG;O9QPU[O6S9U[I�qrG9KNVLi�]RIL��U[O�d"nMPg;ILU[O9S6S;UHVßäP�cvxSõvxÝmst^mKNG9V
z�]RO*¤bUHI"ábvh��^mn]PO;O9UHOö��Z _æU[Z~O9U[�%÷¨]mS9UHKNK3S;UHI�VLG9^mF[UHVYVLZ z�U[O�Þ3u9VYfhg9Mh_L_�G9O9Q6S9UHI
Jr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[OØS9G;ILfhg�S9U[O à O9O9U[O9ILMRO9S�S9U[IbÞb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�UXUHIY^£KNnMPIe_/dXUHIev
S9UHO;��\EMPIhnG9u�UHIBg9ZNO9MPG9V�U[ILQRZ~u`_�VLZNfhg9â�S9MPVYVrS;Z~UEÞbO[dXUHO9S9u;MPIY^PUHZ _ES;UHIB÷¨U8_`g9]mS9U3Ve_�MRIL^
z�]RO*S9UHI�WXILn]RçPU�S9U[VØZNOöS9U[OöqrG;K~VYÒ9IY]PÕ9KNUHO*U[OH_`g9MPK _�U[O9UHOøQPUHÒ;G9K~Ve_�U[OöÞbO[_`UHZNK~V�S9UHI� _�IYMPg;K~G9O;QTMRu9g9nMRO9QPZNQ�Z~Ve_��
à �Îj;MRK~K[z{]PO/×bU[K~Mrábvh�rd�MRI?U[V�O;Z~fhg[_/�Tn]RQPKNZ~fhg;â£��Z _kS9UHO)G9O[_�UHIYVYG9fhg[_�UHO)qrG9KNVYÒ9IL]RÕ9KNUHO
MPG9i�U[Z~O;U3U[Z~O9S;UHG`_`Z~QRUbWXUH]R��U8_�IYZNUkG9O9S � _�IYMPg9KNG9O9QRVLfhg;MPIYMP^[_�U[ILZNV�_`Z~^"FHGÚVYfhg9KNZ~U[çPUHO;�;JrV
K~MRVLVYUHOøVLZNfhgùÓ�UHS;]£fhgøÖ¡n]PVYG9O9QRUHO*Õ9O;S9UHO9â�S9ZNUæMPG9iXU[Z~O9U � _`ILMRg9K~G;O9QPVYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^
ienG9g9IYUHO9â¡S9Z~UXS;UHO9U[O"z{]PO�¤bU[I�ábvh�TG;O9S}ã/UHO)ábvhä�VLU[g9I/nMPg9O;K~ZNfhgØZNVe_��
\3ZNUÚ|�Mh_`VLMRfhg9UHâ=S;MPVYVXVLZNfhg ienG9IoMRK~KNUßG9O[_�U[ILVYG9fhg[_�U[OæÔXG;UHKNK~U[O nMPg9O9KNZNfhg9U � _�IYMPg;K~G9O;QPVev
fhg9MPIYMP^[_`UHIYZ~Ve_�ZN^PU[OßÕ9O9S9U[O#KNMPVYVLU[O9âl^mn]RO9O[_�UbU[Z~OØ¤bZNO[d�U[Z~V�S9MRILMRG9i�VLU[Z~O;â�S;MPVYV�U[Z~O9U3VL]RK v
fhg9U � _`ILMRg9K~G;O9QPVYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^ØipnG;Io¥kn]PO[_`QPUHO;Ò9G9KNVLMRILUTQPU[O9UHIYUHKNK�_8stÒ9Z~VYfhgæZ~Ve_��=\EMPO;O
UHIYQ nMRulU[O)VYZ~fhgTS9ZNU/fhg9MPIYMP^[_`UHIYZ~Ve_�ZNVLfhg;UHOoq�G9K~VYi�]PIY��UHOTZ~�öd�U[VLU[O[_�KNZ~fhg9U[O)MRG9VÛS9U[IÛWXUH]hv
��U8_�IYZNUXS9UHI�Ó�U·d�U[Z~KNZ~QRUHO�ÔXG9UHKNKNUHO9�
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|/g9U�VLg9MRÒlU�]PiÛ_�g9U}Ò9G9KNVYUHV�]Piku;Z~O9MRI�sùá3vxIYMYsöÒ9G9KNVLMRILVTZ~V�fhg9MRILMRf8_`UHIYZ~Ve_�ZNfÚi�]PITUHMRfhg
VL]RG9IYfHUH�3|/g9Uæ]Pu9VYUHIez�U[S�Ò;G9K~VYU¿Ò;IL]RÕ9K~U[V#S9U[ÒlU[O9Sø]ROöUHO;UHIYQhs�MPO9Sö��]RV�_ù]PiB_�g;UH�
VLg;]Yd*MbVLZNQPO9ZNÕ9f[MPO[_rMPVest�T��U·_�Ies£� |/g9U�K~Mc_�_`UHI¡f[MPO9O;]h_ru�UrU8ÙtÒ9KNMPZNO9U[SBd"Z _`g�_�g9UrVLZN��Ò9K~U
��]£S;UHK�]PiÛMPO¿Z~S9U[MPK���MPQPO;U8_�ZNfoS9ZNÒ�]PKNMPIEÕ9UHKNS¨MPO;S¨MhÙtZNMPKNK s V�st����U8_`ILZNfoUH��ZNVLVYZN]PO¨Mc_
_�g9U3��MPQPO;U8_�ZNf/Ò�]PKNUHVr]RiR_�g9U3O9UHG`_`IL]RO�V�_`MPIYVL�9|/g;UkfHMRG9VLUbi�]PI{_`g9UbMRÒ9ÒlU[MPIYMPO9f[U�]PiR_�g9U
S9ZN�lU[ILU[OH_"Ò;G9K~VYUXVYg9MPÒ�UHV/MRO9So_`g9UHZNIkMRV�st����U8_�Ies¿ZNVkO9]h_/dXUHKNK�G9O9S;UHIYV�_`]£]mS�VL]�i�MRIL�
à O�_�g;Z~V;d�]RIL^EMkÒ9IY]mfHU[S9G9IYU=Z~V?Ò9IYUHVYUHO[_�U[SB_�]bMRO9MPK stFHU�_`g9U�Ò;G9K~VYU=Ò9IY]PÕ;K~U[V¡]Pi�MRfHf[ILU·_�ZNO9Q
ábvhILMYs�Ò9G;K~VYMPIYV3ZNO¿M"dXMYsØ_`g9Mh_ÚZNVEZNO9S9U[ÒlU[O9S9U[OH_Ú]Ri=MPO[s�VLÒ�UHf[Z~Õ;f)U[�TZNVYVLZN]PO¨��]mS9U[K~â
MPO9S Z _`V)MRÒ9Ò9KNZ~f[Mh_�ZN]PO ]RO�VYMh_�U[K~KNZ _�U8vhS9Mc_�M�]Pi/¤3UHIbábvh�Pâ�ã/UHO}á3vxä¨MRO9S}×bU[K~M�á3vx�ÜZ~V
S9UHVYfHIYZNulU[S9� à OX_`g9Z~V/��U·_�g9]mS�]Pi¡MRO9MPK stVLZNVYâ _`g9U�MPVes�����U8_`I�s¨]Ri�_�g;UEÒ;G9K~VYUEÒ9IL]RÕ9KNUHV�Z~V
G9VYUHSX_`])S;UHS9G9f[U=_`g9UEÒ9G9KNVLMRI�QRUH]P��U·_�Ies�MRO9SX_`g9UEulU[MP� Ò9Mc_�_�U[ILOØS9ZNILU[f8_�K s¿i�IY]P��_�g9U
]Pu9VYUHIez�U[S#Ò9G;K~VYU�Ò9IL]RÕ9KNUHV�]PO"_�g9U�u9MRVLZNV�]Pi?]PO9K sÜM�i�U8d i�G9O9S9MR�TU[O[_�MPK�MRVLVYG9��Ò`_`Z~]RO9VL�
� _�MRI�_`Z~O;Q�i�IL]R�._`g9UÚMPVYVYG9��Ò`_�ZN]POù]PiBM�VY]P��U8d"g9Mc_#S9ZNV�_`]PIe_�UHSù��MPQRO9U8_`Z~f#S9Z~Ò�]PKNUßMPV
VL]RK~U�f[MPG9VYU�]Pi¡_�g9UßMRV�st����U8_�Ies ]Pi¡_�g;Uß]Pu9VYUHIez�U[S¿Ò9G9KNVYUßÒ9IL]RÕ9KNUHVYâ�Z _XdXMPVXÒ�]PVYVLZNu9KNU
_�]�]Puõ_�MPZNO _`g9UæQPUH]R��U8_�IesÎ]Pik_�g9U#ábvhILMYsÎÒ9G;K~VYMPIYVØ¤3UHI)ábvh��MPO9S�ã/UHO ábvhä6MRO9S
_�]}IYUHfH]RO9Ve_�IYG9f8_E_�g9U3ztZNVLZNu9KNUTÒ;MPIe_ß]Ri�_`g9UHZNI�ulU[MP� Ò9Mc_�_`UHIYO9VL�Û|/g;UTIYUHVYG9K _�ZNO9Q�ulU[MP�
Ò9Mh_L_�U[ILO9V/f[MPO}u�UXZ~O[_�U[ILÒ;ILU·_�UHS�MPV/M�f[]P�"u;Z~O9Mc_�ZN]PO�]Pi?i�MPO`v3MRO9S�ÒlU[O9fHZNK vhu�UHMP��VY�
|/g9UbVestV�_`UH��Mh_`Z~f/fhg;MPO9QRUHV=]RiP_`g9UbÒ;G9K~VYUkVYg9MPÒ�UHV�]Pi{¤bU[I�á3vx�oS;G9ILZNO9QB_`g9UbäR�hvhSTf·stfHKNU
fHMRO6u�U}U8ÙtÒ9KNMPZNO9UHS¨d"Z _`g6Mæ��]£S;UHK/]PiÛ_�g9U}UH��ZNVLVYZN]PO IYUHQRZ~]RO9VTulU[Z~O9QùVYG9fHf[UHVYVLZ z�U[K s
]Pu9VYfHG;ILU[Sæu[sÜ_�g9UÚZNO9O9U[IoUHS;QPUß]Pi?_`g9UÚMPf[fHIYU8_`Z~]ROÜS9ZNVYfH� à _�Z~VoMRK~VY]}i�]PG9O;S�_�g9Mc_o_�g9U
MPÒ9Ò;K~ZNfHMRu9Z~KNZ _8s¿]Pim_`g9U��TU·_�g9]mSØS9UHÒ�UHO9S;V/]POX_`g9UEÒ9G9KNVLU[S#i�IYMPf8_`Z~]RO#]Rim_�g9UEÒ9G9KNVYUEÒ;IL]cv
Õ9KNUHVY�
à OT_�g9U"fHMPVYUX]Pil×bU[K~MEá3vx�ÚZ _kdXMPVkO;]h_"Ò�]PVYVLZNu9KNU�_�]ßS9U[S9G9f[U�_�g9U"QPUH]R��U8_�IesæMRO9S)_�g9U
ulU[MP� Ò9Mc_�_�U[ILO#i�IL]R�ö_`g9U3]Ru9VYUHIez�UHS�Ò9G;K~VYUbÒ9IY]PÕ;K~U[V=Z~O#M"G9O9Z��mG9UÛdXMYs£�labU·z�UHIe_�g;UHKNUHVYV
]PO9U)fHMRO�Õ9O9S¨VY]PKNG`_�ZN]PO;VÛ_�g;Mh_)KNUHMRS�_�]ÚM#ulU[MP� Ò9Mh_L_�U[ILOTd"g9ZNfhg¨ZNVÛz{UHIesùVYZ~��ZNK~MRIÛ_`]
_�g9]RVLUX]Ri¡¤3UHI�ábvh�ßMPO;SØã/U[O"á3vxäR�
|/g9Ußi�MPf·_�_�g9Mc_#VLZN��Z~KNMPIXu�UHMR� Ò9Mh_L_�U[ILO9VXf[MPOæulUßi�]RG9O9Sùi�]PIXMRK~KÛMRO9MPK stFHU[S¿VY]PG9IYfHU[V
��Z~QRgH_�ulU3MPOÚZNO9S9ZNfHMc_�ZN]PO�_`g9Mh_�VLG;fhgßM"^mZ~O;SÚ]Pi�u�UHMR�ôÒ;Mh_�_`UHIYOßZ~V¡_8stÒ9ZNfHMPK�i�]PItábvhILMYs
Ò9G9KNVLMRILV)Z~O QPUHO;UHIYMPKN� à O}_`g9Mh_}fHMPVYU�_`g9U#MRÒ9ÒlU[MPIYMPO9f[UÚ]Pi?_`g9UØfhg;MPIYMPf8_`UHIYZ~Ve_�ZNfßÒ9G9KNVYU
VLg;MPÒ�UHV/ZNVkS9G9UB_`]b_`g9UXQPU[]P��U8_`I�sæ]Pi�_`g9UXS9ZN�lU[ILU[O[_"VL]RG9ILf[UHVY�
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�P�N� JrO[_8d"ZNfh^mK~G9O;Q)U[O9QPU[I/�BZNO9nMRILVestV�_`UH��U ���X�X���X�E�X���X�X���X���X��� �R�

�P�N�P�N� JrO[_`V�_`UHgmG9O9Q3z�]ROØ��ZNO nMPIYVes�Ve_�U[��UHO ���X�E�X���X�X���X���X��� �R�
�P�N�P�N� � _`UHIYO9UHO[_8d"ZNfh^£KNG9O9Q�ZNO}�BZNO9nMRILVestV�_`UH��UHOÜ�E�X���X�X���X���X��� �&%
�P�N�P�Nä wXKNMPVYVLZNÕ9FHZNUHIYG9O9Qbz�]ROoá�¥k���X���X�X���X�E�X���X�X���X���X��� �R�

�P�N� \EMPV/Þb^m^mIYU8_�ZN]PO;VL��]mS9UHKNKø�X�X���X���X���X�X���X�E�X���X�X���X���X��� äR 
�P�N�P�N� ¥k]c_�Mh_`Z~]RO9VYÒlU[ILZN]mS9UHO"z�]ROØq�G9K~VYMPIYUHO �X�E�X���X�X���X���X��� ä&%
�P�N�P�N� \EZ~UoÞ3^m^£IYU8_`Z~]RO9VYVLnMRG9K~Uå�X���X���X�X���X�E�X���X�X���X���X��� ä&'

�P�Nä ��UH]Ru9MPfhg[_�G;O9QPVYUHZNQPU[O9VLfhg;MPi _�U[O'�X���X���X�X���X�E�X���X�X���X���X���(%R�
�P�NäP�N� ¥ nMRG9��K~ZNfhg9UB×bUHIe_�U[Z~KNG9O9Q����X���X�X���X�E�X���X�X���X���X���(%&)
�P�NäP�N� ÝtU[Z _`K~ZNfhg9UB×bMPIYZNMPu9ZNK~Z _�nMc_oS9UHI/Ö?Z~fhg[_�^mG9Iez�U[O)�X���X�X���X���X���(% �
�P�NäP�Nä � Ò�UH^[_�IYUHO ���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X��� �R 
�P�NäP��% qrG;K~VYÒ9IY]PÕ9KNU/���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X��� �&%

�P��% ÞbO;VLnMc_�FHU�F[G9I à O[_�UHIYÒ9IYU8_`Mh_�ZN]PO�S9U[I/qrG9KNVLÒ;IL]RÕ9K~U
�E�X���X�X���X���X��� �R�

*�+,	��.-/����0 �21 � 3$4
äP�N� JrO[_`V�_`UHgmG9O9Q�MPVest���TU·_�IYZ~VYfhg9U[I�q�G9K~VYÒ9IY]PÕ9KNU����X�E�X���X�X���X���X���()R�
äP�N� ÞbO;MPK s�VYU�z�]ROØq�G9K~VYÒ9IY]PÕ9KNUHO��X���X���X���X�X���X�E�X���X�X���X���X���()&'



äR�~�R�~� ��U[Z _`ILnMRQPUES9UHI/qÛ]RK~IYUHQRZ~]RO9UHOß�X�X���X���X���X�X�E�X���X���X�X� �  
äR�~�R�~� à S;UHO[_�ZNVLfhg;UE��U[ILU[Z~fhg9UES9U[IkJrZNO9Ò�]PK vxq�G9K~VYÒ9IY]PÕ9KNUø�X���X���X�X� � �
äR�~�R�~ä J�Z~O"59G9VYV/S9UHI/Ö?Z~fhg[_�MRu9KNUHO9^mG9O9Q����X���X���X�X�E�X���X���X�X� �P 

äP�Nä � Ò�UHF[Z~U[K~KNUX|�UHVe_�V/S9U[Ik÷¨U8_`g9]mS9U �X���X�X���X���X���X�X�E�X���X���X�X� �Pä
äR�~äR�~� ¥bUHÒ9IY]mS9G9FHZNUHIYu9MRIL^RUHZ _EQPU[QPU[ulU[O9UHI/wX]R�TÒ�]PO;UHO[_�U[O �X���X�X� �Pä
äR�~äR�~� J�Z~O;S9UHG`_`Z~QR^PU[Z _oS9U[I/Ö¡n]PVYG9O9QRUHOÅ���X���X���X�X�E�X���X���X�X� �6%
äR�~äR�~ä Þ3V�st����U8_`ILZNVLfhg;U � _�IYMPg9KNG9O9QRVLfhg9MRILMR^[_�UHIYZNV�_`Z~^RUHO"�X���X���X�X� �6'

487.��!:96������<;>=#� ?�@
%P�N� ��UH]Ru9MPfhg[_`G9O9QPVYS9Mc_�UHOÜ�X�X���X�E�X���X�X���X���X���X�X�E�X���X���X�X�A' �
%P�N� J�ILQRUHu9O9ZNVYVLUo���X���X���X�X���X�E�X���X�X���X���X���X�X�E�X���X���X�X�¨�R P 

%R�~�R�~� Ý¡UHIYK~U[QPG9O9QTZNO�J�Z~O;Òl]RK vhqrG9KNVYÒ9IL]RÕ9KNUø���X���X�X�E�X���X���X�X�¨�R P 
%R�~�R�~� � G9fhg9U�O9MPfhg�UHZNO9U[� nybu�UHIYKNMPÒ9Ò9G;O9QPVYulU[ILU[Z~fhg �E�X���X���X�X�¨�R P�
%R�~�R�~ä \EZNUXWXUH]P��U·_�IYZ~U�z�]ROØ¤3UHI�á3vx� ���X���X���X�X�E�X���X���X�X�¨�R  �

%P�Nä à O[_�U[ILÒ;ILU·_�Mh_`Z~]ROØS;UHI/JrIYQPU[u9O9ZNVLVYU����X�X���X���X���X�X�E�X���X���X�X�¨�R P�
%R�~äR�~� � _�IYMPg9KNG9O9QRVLfhg9MRILMR^[_�UHIYZNV�_`Z~^ �X�X���X���X���X�X�E�X���X���X�X�¨�R 6'
%R�~äR�~� \EZNUXybO[_�U[ILVYG9fhgmG9O9QTS9UHVb|?G9IYO`vCBXOÎ���X���X�X�E�X���X���X�X�¨�R�6%
%R�~äR�~ä \EUHI/äR�hvh|?MRQPU·vxÝmst^mKNG9Vtz{]POØ¤bUHIYfHG;K~U[V�ábvh���X�E�X���X���X�X�¨�R�P 
%R�~äR�D% \EZNUX�BU[V�_`ILMRg9KNG9O9QTS9UHVk��U[QPKNUHZ _�Ve_�UHIYO9V��X���X�X�E�X���X���X�X�¨�R�6%

@8E/��	�� ��!#�.F,��������� �$��G
�P�N� ã/U[OH_`MPG9IYG9V�á3vxä��X���X�X���X�E�X���X�X���X���X���X�X�E�X���X���X�X�¨�R� �

�R�~�R�~� ��U[]Pu9MRfhgH_`G9O9QRVLS9Mc_�U[Oß�E�X���X�X���X���X���X�X�E�X���X���X�X�¨�R�P�
�R�~�R�~� Ý¡UHIYK~U[QPG9O9QTZNO�J�Z~O;Òl]RK vhqrG9KNVYÒ9IL]RÕ9KNUø���X���X�X�E�X���X���X�X�¨�R�6'
�R�~�R�~ä � G9fhg9U�O9MPfhg�UHZNO9U[� nybu�UHIYKNMPÒ9Ò9G;O9QPVYulU[ILU[Z~fhg �E�X���X���X�X�¨�R�6'
�R�~�R�D% \EZNUXWXUH]P��U·_�IYZ~U�z�]ROØã/U[Ooá3vxä����X���X���X�X�E�X���X���X�X�¨�RäP 
�R�~�R�~� \EZNU � _�IYMPg9KNG9O9QRVLfhg;MPIYMP^[_�U[ILZNV�_`Z~^ �X���X���X�X�E�X���X���X�X�¨�RäP�
�R�~�R�D) \EZNUXWXILn]RçPUES9UHI/J��TZNVYVLZN]PO9VYIYUHQPZN]PO ���X���X�X�E�X���X���X�X�¨�RäPä
�R�~�R� � �*UHZ _�U[ILU�y3OH_`UHIYVLG;fhg£G;O9QPU[O6�X�X���X���X���X�X�E�X���X���X�X�¨�Rä6%



�P�N��×bUHKNM3ábvh�¿���X�X���X���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X���¿�PäR�
�P�N�P�N� ��UH]Ru9MPfhg[_�G;O9QPVYS9Mh_`UHOÚ���X���X���X�X���X�E�X���X�X���X���X���¿�Pä&)
�P�N�P�N� ÝtU[ILKNUHQRG9O9QPU[OØZNO�JrZNO9Òl]RK vhqrG;K~VYÒ9IY]PÕ9KNU��X�E�X���X�X���X���X���¿�Pä&)
�P�N�P�Nä � G9fhg;UXO9MPfhg�UHZNO9UH� nybu�UHIYK~MRÒ9Ò9G9O;QPVYulU[ILU[Z~fhg �X�X���X���X���¿�PäR�
�P�N�P��% \EZ~UoWXU[]P��U8_`ILZNU�z�]ROX×bUHKNMEábvh���X�X���X�E�X���X�X���X���X���¿�6%&)
�P�N�P�N� \EZ~U � _�IYMPg9KNG9O9QRVLfhg9MRILMR^[_�UHIYZNV�_`Z~^ �X���X�E�X���X�X���X���X���¿�6%&)
�P�N�P��) ��UH��UHIY^mG9O9QRUHO��E�X�X���X���X���X�X���X�E�X���X�X���X���X���¿�6%R�
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\3�N� Þbu;^9nG;ILF[G9O9QPU[O ���X���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X���¿�P�&'
\3�N� JrZNO9g9U[Z _`UHO �X�X���X���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X���¿�P�R 
\3�Nä wX]PO;V�_`MPO[_�U[O �X���X���X�E�X�X���X���X���X�X���X�E�X���X�X���X���X���¿�P�R 
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abMRfhg¨g9UHGõ_�ZNQPUH� wXU[O9O[_�O9ZNVLVe_�MRO9S�QPU[g9n]PIYUHO���U[g9I3MRK~V3S9ZNU"¤bnMRK~i _`U)MRK~KNUHI � _�U[ILO;U"G9O`v
VLU[ILU[I�WXMPKNMhÙtZ~UE\E]PÒ9Ò�UHKNV�_`UHIYO`vb]mS9UHI�÷¨U[g9IYi�MPfhg9VestV�_`UH��UHO�MPO9� � ZNUB_�IYU8_`UHO�MPKNVL]TO9ZNfhg[_
Z~VY]PKNZNUHIe_ÜZ~�%¥kMRG9�%MPG9i�â3VL]RO9S9U[ILO*VYZ~O;SöQPIYMYztZ _`Mh_�Z z�MROöUHZNO9UHO*��U[QPKNUHZ _�Ve_�UHIYO*]mS9UHI
MPOÚ��U[g9ILU[ILU � _�U[ILO9UEQPU[u9G9O9S;UHO9��JrZNO9ZNQPUk\E]PÒ9Ò�UHKNVe_�UHIYO9U3V�_`ILMRg9K~U[OÚUHO;]PIY�TUbJrO9U[ILQRZ~U·v
��UHO9QRUHO"ZNO"jl]PIY��z�]ROo¥kn]PO[_`QPUHO;V�_`ILMRg9K~G;O9QbMRu9�m�BU[ZmS9Z~U[VLU[Oo¥kn]ROH_`QPU[O9S9]PÒ;ÒlU[K~Ve_�U[ILO9U[Ohji ëlkré6monBï�ê;é&phï�í qYâÛá�¥k�Vrßg9MPO;S9UHK _¨UHVßVYZ~fhg�G9� U[O9QPU � stVe_�U[�TU[â/ulU[V�_`UHg9U[O9S�MPG9V
UHZNO9UH�%O9]RIL��MRK~U[O*¤bMPG;Ò`_�IYUHZNg9UHO;V�_`UHIYOæd"nMPg9IYUHO9S*S;UHI#VYÒ9nMc_�UHOøqrg9MRVLU�VYUHZNO9UHIØJrO[_�v
d"Z~fh^mKNG9O9Q�G;O9SöUHZNO9U[� ^R]P��Ò9MP^[_`UHOYBXumÓ�UH^[_`âbFHGøS9UHVYVLU[O�wXK~MRVLVYUT��U[Z~çRU¨ÝmdXUHIYQPU[â
abU[G`_�IY]PO9U[O9Ve_�UHIYO9UXG9O;S � fhgHdXMPIYFHUEÖ n]Rfhg9UHI�QRUHg n]RILU[O9� � ZNUXVLZNO9S}S9ZNU nybu�UHIYILU[V�_`UXUHIYK~]cv
VLfhg;UHO9U[I � _�U[ILO9U[â9S9U[ILU[O)G9IYVYÒ9I nG;O9QPKNZ~fhg;UB÷¿MPVYVLU�FHG;�
|�UHZNK`d�U[VLU[O[_�KNZ~fhgTQPI n]PçRUHI�MPKNVÛS9Z~U
S9UHI � ]PO9O;U:s=dXMPIY�
\3ZNUHVYU�ÞbIYulU[Z _ou�UHi�MRVLVe_oVLZNfhg#��Z _"¥ n]PO[_�QRUHO9S;]PÒ9Ò�UHKNV�_`UHIYO9UHO;â�S;UHIYUHO#^R]P��Ò9MR^H_`U3wX]R�3v
Òl]RO9UHO[_`UbUHZNOÚVYfhg9O9U[K~KlIL]c_�ZNUHIYUHO9S9U[I=G9O9S#V�_`MPIY^"��MPQRO9U8_`Z~VYZ~U[I�_`UHI=a3UHG`_`IL]RO9UHO;V�_`UHIYOßZ~Ve_�â
z�]RO�S;UH�ÑU8Ùm_�IYUH� Z~O[_�U[O9VYZ z{UHâtVe_�IYUHO9QßÒ�UHIYZN]£S;Z~VYfhg9UX¥kn]ROH_`QPU[O9Ò9G9KNVLUXMRG9VYQPUHg;UHO9�ta3UHG`v
_�IY]PO9U[O9Ve_�UHIYO9U/��Z _ES9ZNUHVYUHI=J�Z~QRUHO9VYfhg9MRi _�dXUHIYS9U[OTMRG9fhg�MPKNVr¥kn]RO[_�QPU[O9Ò9G9KNVYMPIYU hti ëlk�é6mu�v ðwqxé6pCqYâmá�¥kq`r/u�UHF[UHZNfhg9O9U·_��
ybO9��Z _�_`UHKNu9MPI�O9MRfhg�S9UHI�J�OH_`S9UHfh^mG9O;Q¨S9UHV�a3UHG`_`IL]RO9V)S;G9ILfhg ã/g9MPS`d"ZNfh^ùZ~� ¢£MPg;I
�6'RäP�ßVYfhg9K~G;QßÖ¡MPO;S9MPG�S9ZNUoJtÙ�ZNVe_�UHO;F�z�]RO � _�UHIYO9U[OTz�]PIYâtS9ZNUoÒ9IYMP^[_`Z~VYfhg}MPG9VYVLfhg;K~ZNUHçcv
K~ZNfhgoMRG9V?S;Z~fhg[_BQRUHÒ9MRfh^[_�UHOXa3UHG`_`IL]RO9UHO"ulU[V�_`UHg9U[O h VYZNUHg9U�FH�N�B� � g9MRÒ9ZNIL]yx*|�UHG;^P]PKNVY^Hs
�6'R�Pä6rL� � ]PKNfhg¨^P]R�TÒ;MP^[_�UzBXumÓ�UH^[_�U)^mn]PO9O[_�UT��MPO¨MRG9fhg¿MRK~VEQPZNQPMRO[_�ZNVLfhg9U"Þ�_�]P��^RUHIev
O9UoMRO9VLU[g9UHO;â£d�U[VLg9MRK~u}VYZ~UXÖ?MPO9S;MPG�MPKNVy{[G;O9g9UHZN��K~ZNfhg9U � _`UHIYO9U |�u�UHF[UHZNfhg9O9U·_�UH�¡�6'Pä&%
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� J�Z~O9KNUHZ _�G;O9Q

nMRG9çPU[I�_`UHOX��MPMRS9UrG9O;S"Ýmd"ZNfh^[sßS;Z~U¡×bUHIY�"G`_`G9O9QRâ£S;MPVYV?U[V�ZNO � G9ÒlU[ILO;]Yz�MRU8ÙtÒ9KN]PVYZ~]RO9UHO
F[G9I/��Z~KNS9G9O9Q3z{]PO�abUHGõ_�IY]PO9U[O9V�_`UHIYO9UHO�^P]R���TU[OØ^`MRO9O9�
� _`UHIYO9U�ulU[FHZNUHg9U[O6ZNg9IYUØJ�O9UHIYQPZNUÚMPG;VTS;UHI�j;G9VYZN]PO�z{]PO6K~U[Z~fhg[_�U[ILU[O F[G VYfhgHdXUHIYUHIYUHO
J�K~U[�TU[O[_�UHO;â¡u�UHZ�VLU[g9Ib��MPVYVYUHIYUHZNfhg9UHO � _`UHIYO9UHO�u;Z~VEg9ZNO¨FHG¨J�Z~VYUHO;� � ]od�U[ILS9U[O�FH�N���
ZN� à O9O9U[ILOÜS9UHI � ]RO9O9Ub��MRVLVYUHIYV�_`]P�Pv�F[G¿¤3UHKNZ~G9��^RUHIYO9UHOc{·z{UHIYu9ILMRO9O[_:|P�¡\EZ~U�S9MRulU[Z
U[OH_`V�_`UHg9U[O9S9U � _`ILMRg9KNG9O9Q�ulU·d"Z~IY^[_bUHZNO9U/O9MRfhgTMRG9VYVLU[O)QRUHIYZ~fhg[_�U·_�U�wXIYMPi _�â�S;UHO � _�IYMPgõv
KNG9O9QRVLS9IYG9fh^mâmS9ZNU/ulU[Z;Ve_�MPu;Z~KNUHO � _`UHIYO9UHO�S9U[IÛO9MPfhgTZ~O;O9UHOßQRUHIYZ~fhg[_�U·_�U[O)wXIYMPi _kS9U[IÛJrZ v
QRUHO9QRILMYztZ _�Mh_`Z~]RO�S9MPVBWXK~U[Z~fhg;QPU8d"ZNfhg[_Eg nMRK _`� à Ve_XV nMR�/_�KNZNfhg9UHIB��ILU[O9O9Ve_�]P�"z�U[ILu;ILMRG9fhg[_�â
VY]XUHIYK~ZNVYfhgH_kS9U[I � _`UHIYO9�;��U·z�]PIÛS;Z~UkjlG9VYZ~]ROTZN� à O9O9UHIYOßUHZNO9U[V � _�U[ILO;Vr��Z _EUHZNO9UHI�÷¨MPVev
VYUAz�]RO�dXUHO9ZNQPU[IrMPKNVr�R�>���*FHG;� � _�ZNK~KNVe_�MPO;SÚ^P]R�T�k_�â�u9KNnMPg[_ES9ZNUHVYUHIBVYZ~fhgÚVe_�MRIL^TMPG;i��� fhg;K~ZNUHçRK~ZNfhg#Ve_�n]Rçh_oUHI/VYUHZNO9U�nMPG9çRUHIYU3¤�nG9KNK~UXMRu9â�S9ZNUXS9MPO9O�MPKNV/Ò9KNMPO9U·_�MRILZNVLfhg;UHIBabUHu�UHK
ZNO J�ILVYfhg9UHZNOmG9O9QÚ_�IYZ _L_��/ÝtG9IhnG9fh^ u9KNUHZNu`_¨UHZNO¿��U[Z~çRUHITÝmd�U[ILQRâ�S;UHIßUHO[_`u9K~n]Rçh_`UØwXU[ILO
S9U[VßMPG9VYQPU[u9IYMPO9O[_�U[O � _`UHIYO9VYâ/�TZ _ÜU[Z~O9U[Iß÷¨MPVYVYU"z{]PO6u9Z~V#FHG��&�D%�����âkS;UHIßVY]PQPU·v
O9MRO9O[_�U[O ã/g9MPO9S;ILMRVLU[^£g;MPIevxWXIYUHO9F[UH�Û\EM¿S9U[I"J�Z~QRUHO9QRILMYztZ _�Mh_`Z~]ROÜ^RUHZNO � _`ILMRg9K~G;O9QPVev
S9IYG9fh^T��UHg9I�UHO[_`QPUHQRUHOEd"ZNIL^[_`âlVYZ~O;S#S9ZNU3Þ�_`]P��UbZNO#U[Z~O;UH���*UHZNçPUHO#Ýmd�U[ILQ"VL])V�_`MPIY^
{ FHG9VYMP����UHO;QPU��mG9U·_�VYfhg[_:| â/S;MPVYV#VYZ~fhg*S9ZNU¨J�K~U[^H_`IL]RO9UHO*O;Z~fhg[_Ü��UHg;I#ZNOöO9]PIY��MPKNUHO
Þ�_`]P��FHG9Ve_�nMRO9S9U[O�u�UHÕ;O9S9UHO;�?\EG9IYfhg�S;UHO�\EILG9fh^�S9U[VkUHO[_�MRI�_`U8_`UHO�JrKNUH^[_`IL]RO9UHO9QRMPVYUHV
u�UHÕ9O;S9UHO}VYZ~fhg"��U[Z~çRU�Ýmd�U[ILQRUbZNO}UHZNO9UH�.Ve_�MRu9ZNK~U[O�WXKNUHZNfhg9QRU8d"ZNfhgH_`VLF[G9Ve_�MPO;S9� � ]�Z~Ve_
U[Z~O"��U[Z~çRUHI/ÝmdXUHIYQT�TZ _"S9U[I/÷¨MPVYVLUES9U[I � ]PO9O;UE^mKNUHZNO9UHI/MRK~V/S;Z~U�JrIYS9U h S;UHI/¥kMRS9Z~G;V
S9U[I � ]PO9O9UØulU·_�I nMPQc_}��UHg;I)MRK~VTS9MPVT�P R hvhi�MPfhg9U#S9UHVTJrIYS9IYMPS9ZNG9Vtr��BÞbG9i�QRILG9O;S ZNg9ILU[I
VYUHg9ITg9]Rg9UHO BXulU[Ij5 nMRfhg9UHO[_`UH��ÒlU[ILMc_�G9Ikz�]RO u9ZNV�FHG�)R X P R ÜwÅU[ILVYfhg9UHZNO9U[O VYZ~UØMPKNV
{�d�U[Z~ç]| � à g9IYU3z�UHIYu9KNZ~U[ulU[O9Ub_�g9U[IL��ZNVLfhg9U�J�O9UHIYQPZNU)ZNVe_ßVY]}g9]mfhg9âÛS9MRVLVXVYZ~U�U[ILVe_�O;MPfhg
�R ]¡�¢ß¢RMRg9ILU[O¨VY]ØVe_�MRIL^}MPu;QPUH^;nG9g;K _ßVLZNO9S9âÛS;MPVYV3VYZ~UTO9ZNfhg[_ß��U[g9I�MPKNV=�*UHZNçPU�ÝmdXUHIYQPU
u�]mUHu9MRfhgH_`u9MPI�VYZ~O;S9�
��UHZN�ÎWXIYMYztZ _`Mh_�ZN]PO;VL^R]PKNK~MRÒ9V¡U[Z~O9U[VÛUHIYK~]RVLfhg;UHO9U[O � _�U[ILO;VÛ�TZ _bUHZNO9U[I�÷¿MPVYVLU?z�]RO"��UHg;I
MRK~VT�P�����.ZNV�_�S9U[I)J�OH_`MPIe_�G9O;QPVYS9ILG;fh^¿S9U[ITJ�K~U[^[_�IY]PO9U[O O9Z~fhg[_�MPG9VYIYUHZNfhg9UHO9S;ârG9�
S9U[OÜwX]RK~KNMPÒ;V3MRG9i�FHG9g;MPK _�UHO;�Û\3U[IX\3IYG9fh^�MPG;irS9U[OÜJ�Z~VYUHO9^RUHIYO�d"ZNILSæVL]�Ve_�MPIY^mâAS9MPVYV
S9U[I"ZNO[z�UHIYVYUß�BU·_�MRFHUHIYi�MPKNKrU[Z~O;VLU·_�F8_`â�u�UHZBS9U[� S;Z~UØJrKNUH^[_�IY]PO9U[OùG9O9S�S9ZNU#q�IL]c_�]RO9UHO
{�Z~O;UHZNO9MPO9S;UHIYQPUHS;IhnG9fh^[_:|ÚdXUHIYS9UHO;âAd�]RulU[ZkVYZ~U�G9O[_`UHIÚÞ3G9VLVYUHO;S9G9O9Q�z{]POÜÓ�U8dXUHZNK~V#UHZ v
O9U[�ÎabU[G`_�IYZNO9]�FHG�abU[G`_�IY]PO9U[Oz{�z�U[ILVYfhg9��UHKNFHU[O"| � à �ÎÝ¡UHO[_�IYG9�ÎS9U[VÛ^P]RK~KNMPu9ZNUHIYUHO;S9UHO� _`UHIYO9V�^`MPO9O6VL]ÜG9O[_�UHI�Þ3G9VLVYUHO;S9G9O9QæUHZNO9UHI�Ö?MYd"Z~O9Uoz�]RO abU[G`_�IYZNO9]PV�UHZNO�BXu�Ó�UH^[_
U[OH_`V�_`UHg9U[O9â;S;MPV�z{]PIed"Z~U[QPU[O9S�MPG9V�abUHGõ_�IY]PO9U[OßulU[V�_`UHg[_�����UHZN�ôÝ¡G9VLMR���TU[O9Ò9IYMPKNK9S9U[I
÷¨Mc_�U[ILZNU�d�U[ILS;UHOßS9ZNUbnMRG9çPU[ILU[O � fhg9Z~fhg[_`UHOÚS9U[VrG9IYVYÒ9IhnG;O9QPKNZ~fhg;UHO � _�U[ILO;V�ZNOßUHZNO9UHIBQPU·v
dXMPK _�ZNQPU[O � G9ÒlU[ILO;]Yz�MRU8ÙtÒ9KN]PVYZ~]RO}Z~O9V3ÞbKNK?QRUHVYfhg9KNUHG9S9U[I�_`� � ZNU"VYZ~O;S¨O9]mfhg�K~MRO9QPUXO;MPfhg
S9U[IAJ�ÙtÒ9KN]PVYZ~]RO"MPKNVAK~U[G9fhg[_�U[O9S9UHI � G;ÒlU[ILO9]Yz9M nG9ulU[ILIYUHVe_/ulU[]Pu9MRfhgH_`u9MPIY�£�BU[Z~�
wX]PKNK~MRÒ9V
S9U[V=wXUHIYO9VÛF[GTU[Z~O;UH�
a3UHG`_`IL]RO9UHO;V�_`UHIYOTu;K~U[Z~u`_ES9UHI=G;ILVYÒ9I nG9O9QPKNZNfhg9U�\EIYUHg9ZN��Ò9G9KNVrS9U[V
wXU[ILO9V�UHIYg9MRK _`UHO9�m\EM3S9U[IAabUHGõ_�IY]PO9U[O9V�_`UHIYO�Ó�UHS;]£fhgbdXUHVYUHO[_�KNZ~fhg"^P]P��Ò9MR^[_�UHI�ZNV�_`â£S;�~g9�
U[Z~O"d�U[VLU[O[_�KNZ~fhgØQPUHIYZNO9QPU[ILU[V¡×b]RK~G;�TU[OØu�UHZ¡QPKNUHZNfhg9UHI�÷¨MRVLVYU3g;Mh_�â¡IL]c_�ZNUHIe_�U[I�d�U[VLU[OH_Lv



ä

K~ZNfhg#VYfhg9O9U[K~KNUHIBMPKNVBS9UHIBG9IYVLÒ9IhnG9O9QRK~ZNfhg9U � _�U[ILO h qrZNIY]PG9U·_�_�U[O9UH��UH^[_:r��{��K~U[Z~u`_XMPG;fhgÚS9UHI
��MPQPO;U8_�ZNVYfhg9U�j�KNG9VYV=S9U[VÛwXUHIYO9VÛUHIYg9MPK _�U[O9â�^`MPO9O�S9U[IÛabU[G`_�IY]PO9U[O9Ve_�UHIYOTUHZNOT÷¿MPQPO;U8_�v
i�UHKNS3z�]PO"u9Z~VÛF[G)�R ]¡�£�Wy¤ku�UHVYZ _`FHUHO;��\3ZNUHVÛU[OH_`VLÒ;ILZNfhg[_��R P b��ZNK~KNZN]PO9U[O)��MPKmS9U[I � _�nMRIL^RU
S9UHV)JrIYS9��MPQRO9U8_`i�UHKNS9VXMPOùS9U[O qÛ]PKNUHO9âÛ]mS9U[IoUHZNO9Uß÷¨ZNK~KNZN]PO9U[O �TMRK=S9U[� Ve_ nMPIY^mV�_`UHO9â
z�]ROØ÷¨U[O9VYfhg9UHO���Z _)VYG9Ò9IYMPKNUHZ _�U[O9S9U[O � Ò;G9K~U[O}UHIYFHUHG;Qh_�U[OØ÷¿MPQPO;U8_�i�U[K~S;VL�
¤bMc_}S9U[I)G;ILVYÒ9I nG9O9QPKNZNfhg9U � _`UHIYO�UHZNO9U#÷¿MPVYVLUoz�]PO ��U[g9I)MRK~VT�P �� � â�VL]¿UHO[_�Ve_�U[gH_
UHZNO O9]mfhgùU8Ùt]h_`Z~VYfhg9UHIYUHV¥BXumÓ�U[^[_��=U[Z~O � fhg[dXMPIYFHU[VEÖ?]mfhg9�=\EZ~UÚ÷¿Mh_�U[ILZNU3d"Z~IYSùZ~O U[Z v
O9UHI � Z~O9QRG9KNMPIYZ _ nMh_�â�MRK~VY]ÜU[Z~O;UH� G9O;UHO9S9KNZNfhg6^mKNUHZNO9UHO�qrG9O;^H_`â/^P]RO9FHU[OH_`ILZNUHIe_��BJrV�ZNV�_
S9MPg;UHIBi�ILMRQPKNZ~fhg9â�]Pu#�TMROÚu�UHZ{Z~g;ILU[I�wX]RO9VLZNVe_�UHO;FEnG9u�UHIYg9MPG;Ò`_EO9]mfhgoz�]POß÷¿Mh_�U[ILZNUbZN�
G9IYVLÒ9IhnG9O9QRK~ZNfhg9U[O � Z~O9O;U"VYÒ9ILU[fhg9UHO}^`MPO;O9�?\EZNU"ÞbO;FHZNUHgmG9O9QRVL^mIYMPi _"ZNV�_)VY]ÚVe_�MRIL^mâtS9MRVLV
O9ZNfhgH_XUHZNO9��MPK�Ö¡ZNfhg[_EMRG9VrU[Z~O9U[� � fhg[d�MRILF[UHO�Ö¡]mfhgÚU[O[_8d�U[Z~fhg9U[OÚ^`MPO9O;�lJ�V�U[ILVYfhg9UHZNO[_
S9MPg;UHI¦{�VLfhg[dXMPIYF | �
\3ZNUkU[ILVe_�U[O)Ò9g[stVYZ~^`MPKNZNVLfhg9U[O)÷¿]£S;UHKNK~U[â9O9MPfhgTS9U[O9UHO�abU[G`_�IY]PO;UHO9Ve_�U[ILO9U�Ve_�MRu9Z~KNU/wX]POõv
Õ9QPG;ILMc_�ZN]PO9U[OTS;MPIYV�_`UHKNK~U[O9â`d"G9IYS9UHO��&'Pä6'rz�]RO�¢R�9¥b�"BXÒ9Ò�UHO9g;UHZN�TU[I=G9O9SßWX�l÷¨�õ×b]RK v
^P]R�øMPu;QPUHKNUHZ _�U·_ h VYZ~U[g9U¿F[�~��� � g9MPÒ9ZNIY]Lx |�UHG;^P]PKNVY^Hs»�6'R�Pä6rL�/\3U[��O9MPfhg*u�UHVYZ _`FHU[O
abU[G`_�IY]PO9U[O9Ve_�UHIYO9U�U[Z~O;U�\3ZNfhg[_�U}z{]PO��R P ß÷¨ZNK~KNZN]PO9U[O»_:§PfH�¥¨PâTUHO[_�VYÒ9IYUHfhg9U[O9S»S9UHI
\3ZNfhg[_�UÚS;UHIowXU[ILO9��Mc_�UHIYZNUTVYUHKNu9Ve_�â{dX]Pu�UHZr�TMRO VLZNfhgùS9UHOùa3UHG`_`IL]RO9UHO9Ve_�U[ILOùMRK~VoU[Z v
O9UßqÛMPfh^mG9O;Q#VYZ~fhgùu�UHIhnG9g9IYUHO9S9U[I�wXG9QPU[K~O h S9ZNUßabU[G`_�IY]PO;UHOKrBz{]PIYV�_`UHKNK~U[O¿^`MPO9O;�=JrZNO
abU[G`_�IY]PO9U[O9Ve_�UHIYO���Z _ß�&�D%&� � g;Mh_)S9U[��O9MPfhg¨U[Z~O;UHO�¥kMRS9Z~G;V=z{]PO�OmG9Ib�R "^m�<�?\EMPV
×bUHIYg9nMPK _�O;Z~VES9UHVE¥kMRS9Z~G;VbUHZNO9U[V � _`UHIYO9Vrd"Z~U)S9UHI � ]PO9O;U"FHG¿S9UH� UHZNO9U[V3a3UHG`_`IL]RO9UHO`v
V�_`UHIYO9V/z{]PO �R P E P P ��B�¨ZNV�_�S9UH��UHO[_`VLÒ9IYUHfhg;UHO9S G9O;QPUHi nMRg9I"S;MPVYVLU[K~u�UEd"Z~UØS9MPV)S9UHV
¥kMPS;Z~G9VAU[Z~O9U[V?Þ�_`]P��V�FHG"VYUHZNO9U[��Þ�_`]P��^PU[ILO;�R\EZ~UBZN� ×bU[ILQRK~U[Z~fhg"FHG"O;]PIY�TMRK~U[O � _�U[I�v
O9UHOod"Z~O;FHZNQPU©BXu�UHIt5 nMRfhg9UbKNZ~U[ç/Ó�U[S9]mfhg�z�U[IL�)G`_�U[O9âlS;MPVYV�S9ZNUr_�g9U[IL��ZNVLfhg9U � _�IYMPg;K~G9O;Q
S9UHIbabUHGõ_�IY]PO9U[O9V�_`UHIYO9UEFHG}VLfhg[dXMPfhgØVLU[Z~â�G9�ÎÓ�UH��MPKNVku�UH]Ru9MPfhg[_�U·_oFHG"d�U[ILS9U[O9�
� ]Xu9KNZ~U[ulU[OßabU[G`_�IY]PO9U[ILO;V�_`UHIYO9U?_�g9U[]PIYU8_�ZNVYfhg9U�WXUHu9ZNK~S;UHâ;u;Z~V=�&'6) � Þ3O[_�g9]ROHs�¤bU8d"ZNVYg
FHG9VYMP����UHO���Z _"VYUHZNO9U[I/\3]R^H_`]PIYMPO9S;Z~OØ¢R]mfHU[K stO���UHKNK£z�]PO�S9U[IBã/MR�"u9IYZNS9QPUEybO9Z z�U[I�v
VLZ _8s¿��Z _oU[Z~O9U[�.ÞbIYIYMYsTz{]POÚ¥bMPS9ZN]PMROH_`UHO9O;UHO#F[UHZ _�KNZ~fhgØg9]mfhg9MPG;i�QPUHKNn]PVe_�U3÷¨UHVYVYG9O9QPU[O
S9UHIXS;G9ILfhgÜS9MPV�ZNO[_�UHIYÒ9KNMPO9U·_�MRILUT÷¨UHS;Z~G9� g9UHIez�]RILQRUHIYG9i�UHO9U[O¨jAK~G;^H_`G9Mh_`Z~]RO9UHOæ^P]R�3v
Ò9MP^[_`UHI�¥kMPS;Z~]��mG9UHKNKNUHO S;G9ILfhg;ienG9g9Ie_�UH��\EMPu�UHZ�UHO[_`S9UHfh^[_�U[O VYZ~U�FHG;i�nMPKNK~ZNQÜU[Z~O;UØÔXG9U[K v
K~U[â=S9ZNUß¥kMPS;Z~]RÒ9G9KNVLUT��Z _ØU[Z~O;UHIXqÛUHIYZN]£S;Ukz{]POæ�&�~äPä � VXMPG9VYVLU[O9S9U·_�U h ¤3U8d"ZNVLgùU8_#MRK~�
�6'&)P�6rL�l\EM"S;Z~UEqÛUHIYZ~]mS9UbS9Z~U[VLU[I�q�G9KNVLUEnMPG9çRUHIYV�_E^P]PO;V�_`MPO[_=dXMPI¡d"G9ILS;UbFHG;O9nMPfhg9Ve_XVL]cv
QPMRIrS9MRIhnG9u�UHIBVYÒlU[^£G;K~ZNUHIe_�â{]Pu#S9Z~U[V � Z~QRO9MPKNUÛz{]POÚMRG9çPU[ILZNILS;Z~VYfhg9UHI à OH_`UHKNK~ZNQPU[O9FÛdXMPIYUHO;�
wXG9IYFHU¨ÝtU[Z _ùS9MPIYMPG;ird"G;ILS9U[Oæd�U[Z _`UHIYU¨S9ZNUHVYUHIØqrG9KNVLMRILU���Z _ænMRg9O9KNZ~fhg9U[OöqÛUHIYZN]£S;UHO
UHO[_�S;UHfh^[_�âBS9MPIYG9O[_�U[I"MRG9fhg�S9U[I)ã/IYMPu9Ò;G9K~VYMPI"Z~� ÝtU[O[_�IYG9�üS;UHVTwXILU[u9VLO;UHu�UHKNVLâBS9UHVnybu�UHIYILU[V�_`UHV3UHZNO9UHIkZN� ¢RMRg9IYUX�P P�&%3z�]PO}fhg9ZNO9U[VLZNVLfhg;UHO}ÞbVe_�IY]PO9]R��UHO�MPG;i�QPUHF[UHZNfhg9O9U·v
_�U[O � G;ÒlU[ILO9]Yz9MRU8ÙtÒ9KN]PVYZ~]RO Z~O6G9O9VYUHIYUHITWXMPKNMhÙtZ~U[��qÛMRfHZNO9Z h �6'&) � âr�6'&)P�&roG9O9S�WX]PKNS
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% J�Z~O9KNUHZ _�G;O9Q

h �6'6)R�Pâ��6'&)6'6r�S9UHGõ_�U8_`UHO}S9ZNUHVYU�qrG9KNVLMRILU3MPKNV�VLfhg9O;UHKNK�IL]c_�ZNUHIYUHO9S9UE��MPQRO9U8_`Z~VYfhg9UEabUHGõv
_`IL]RO9UHO9Ve_�U[ILO;UH�9\EZ~Ub|?Mc_�VYMPfhg9U[â9S9MPVYV=��MPOßU[Z~O;Z~QRUkqrG9KNVYMPIYU/Z~�ôÝtUHO[_`ILG9�øz�]RO � G9Ò�UHIev
O9]Yz9MmnG9ulU[ILIYUHVe_�U[O}Õ9O9S9U·_�âAK~ZNUHçØUHZNO9UHOÜÝtG9VYMP����UHO9g;MPO9QÚF·d"Z~VYfhg9U[O � G9Ò�UHIYO9]Yz9MPUoG;O9S
a3UHG`_`IL]RO9UHO9Ve_�U[ILO;UHO)z�U[IL�)G`_�U[O9�t��UHZ?S9UHI � G9ÒlU[ILO;]Yz�Mß�&'P� � Þ�ZNO�G9O9VYUHIYUHIka3MPfhgmu9MPIev
QRMPKNMhÙtZ~U[ârS9U[I�wXK~U[Z~O9U[O�÷¨MRQPUHKNKNMPO9VYfhg9UHO���]RK~^RUHâB^P]PO;OH_`UHO�VY]PQRMPI)UHZNO9Z~QRUØS;UHITulU[Z~�
ZNO[z�UHIYVYUHO���U8_`MPF[UHIYi�MPKNK/UHO[_�Ve_�MRO9S9UHO;UHO�abUHGõ_�IYZ~O9]RVß��Z _¨\EU8_�U[^[_�]PIYUHO�MPG;i3S9U[IßJrIYS9U
O9MRfhg9QPU·d"Z~U[VLU[OXdXUHIYS9UHO;��\3ZNUHV/ZNV�_"U[Z~O)dXUHZ _�U[ILU[V à O9S9ZNFXS9MPipnG9IYâ�S9MRVLV/u�UHZ � G9ÒlU[ILO;]Yz�Mcv
U·Ù�Ò;K~]RVLZN]PO9U[OX_`Mh_�VYnMPfhg;K~ZNfhgØa3UHG`_`IL]RO9UHO;V�_`UHIYO9U�UHO[_�Ve_�U[g9UHO�^mn]PO9O9U[O9�
¥kMRS9ZN]PÒ9G9KNVYMPIYU)VYZ~O;SÜVYfhg[d�MRfhg9U)¥bMPS9ZN]��£G;UHKNK~U[OÜ��Z _ØUHZNO9UHIX��Z _�_`K~U[ILU[OæJ�O9UHIYQPZNU�5;G9VLVev
S9ZNfhg`_`Ubz{]POoµ
�>¶��R P Ú��¢Hs$· h %R P Ú÷¨¤3F rL�Û\3ZNU�JrO[_�Ve_�U[gmG9O9Q�S9UHIXU[K~U[^H_`IL]R��MPQPO;U8v
_`Z~VYfhg9UHO � _�IYMPg9KNG9O9Q}z{]PO*¥kMRS9ZN]PÒ9G9KNVYMPIYUHO�Z~Ve_Üu9ZNV�g9UHG`_`U¿O9]mfhg*O9ZNfhg[_ÜQPU[O9MPGæz{UHIev
Ve_�MRO9S9UHO;�?Þ3G9i�QPIYG9O9SÜS9UHIEVLfhg;O9UHKNK~U[O¨¥k]c_�Mh_`Z~]RO¨VYZ~O9S¿S9Z~UT÷¨MRQPO9U·_�i�UHKNS9KNZ~O;Z~U[O¨MPG9çRUHIev
g9MRK~u S9UHVTVL]RQP��wX]PIY]h_�Mc_�ZN]PO9VYIYMPS9ZNG9VXO9ZNfhg[_���UHg9ITQPU[VLfhg;K~]RVLVYUHO9ârS9M¿S9]RI�_}VL]RO9Ve_�S9ZNU
WXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _ßS9U[IX�TZ _�IY]h_`Z~U[ILU[O9S9U[OÜ÷¨MRQPO9U·_�]RVLÒ9g;nMPIYU)QRILn]RçPUHIEMPKNVXS9ZNUßÖ¡ZNfhg[_�QPU·v
VYfhg[d"Z~O9S;Z~QR^PUHZ _td"nMRILU[�R\EUHIAwX]PIY]h_`Mh_`Z~]RO9VLIYMPS;Z~G9V¡K~ZNUHQc_�MRu9g9nMPO;QPZNQAz�]ROoS9UHIA¥k]c_�Mc_�ZN]PO9Vev
i�IYU��mG9U[O9F=S9U[I¡qrG;K~VYMPIYUÛF8d"ZNVLfhg;UHOX�P bG9O9So�R £ R P E^m�T�H�
nMPg;ILU[O9SXQPU[K~MRS9UHO9Ur|?U[Z~KNfhg9UHO;â
ZNO9VYulU[VL]RO9S9UHIYUkJ�K~U[^H_`IL]RO9UHO#G9O9S#q�IL]c_�]RO9UHO9âlMPG9i¡S9UHOÚQRUHVYfhg9KN]PVYVLU[O9UHOß÷¨MRQPO9U·_�i�U[K~S9KNZ v
O9ZNUHO�QRUHi�MPO;QPUHO�VYZ~O;S9âP^mn]PO;O9UHO�VYZ~UÛZNOXS9UHI¡abnMPg;U=S9UHI¡�TMRQPO9U·_�ZNVLfhg;UHOEqÛ]PKNUÛUHO[_�KNMPO9Q/S;UHO
]R�lU[O9UHO¨jlUHKNS9KNZ~O9ZNUHOÜMPG9irMPO9O nMRg9UHIYO9S¨Ö?Z~fhg[_`QPUHVYfhg[d"Z~O;S9Z~QR^PU[Z _"u�UHVYfhg9KNUHG9O9ZNQh_EdXUHIYS9UHO
G9O;SXz�]ROÚS9U[� qrG9KNVLMRIrU[OH_8dXUHZNfhg9U[O9�l\EMPu�UHZ{^R]P���/_�UHV�ulU[Z{S9UHIB��U8dXUHQPG;O9Q"U[OH_`K~MRO9Q
S9U[I#QRUH^mI nG;�T�k_�U[O�jlUHKNS9KNZ~O9ZNUHO�FHG*J��TZNVYVLZN]PO9VYÒ9IY]PF[UHVYVLU[O9â/ulU[Z3S;UHO9U[O*K~U·_�F8_`UHO9S;K~ZNfhg
MRG9fhg�¥kMRS9Z~]RV�_`ILMRg9KNG9O9Q¨U[ILF[UHG9Qc_)d"ZNILS;â�S9U[ILU[O ¥kZNfhg[_�G9O;QÜZNO9O9U[ILg9MRK~u UHZNO9UHV�wXUHQRUHKNV
G9� S9ZNU"��MRQPO9U·_�ZNVLfhg9U"\3ZNÒl]RK~MRfhg9VYU"KNZ~U[Qh_�� à Ve_TS9ZNU"\EZ~Ò�]PKNMPfhg;VLU)QPUHQRUHO�nG;ulU[IbS9U[Ib¥k]cv
_`Mh_�ZN]PO;VLMRfhg9VLU�QRUHO9U[Z~Qc_�â=VY]Tz�]RK~KNienG9g9Ie_ØS9U[I � _�IYMPg;K~G9O;QPVY^PUHQRUHKÛU[Z~O9U#wXILU[Z~VYulU·d�U[QPG9O;QPâ
nMRg9O9KNZ~fhgTS9UHIrS9UHV=Ö?Z~fhg[_`V�_`ILMRg9K~VÛU[Z~O;UHV=Ö?UHG9fhg[_�_`G9IY�TVY��÷¨MROTVYÒ9IYZ~fhg[_bS9MRg9UHIÛMRG9fhg3z�]R�
{�Ö¡U[G9fhg[_�_�G;IL��UH��UH^[_:|P��\3U[IBq�G9KNVLMRIrZNV�_XS9MPO;O#u�UH]Pu;MPfhg[_�u9MRILâPdXUHO9O�d"nMRg9IYUHO9SÚVYUHZNO9U[I
¥k]c_�Mc_�ZN]PO�S9UHI � _`ILMRg9KNG9O9QPVY^PU[QPU[K�S;Z~U�JrIYS9UonG9u�UHIYV�_`ILU[Z~fhg[_`�
J�Z~O9U[Oo¤bn]Rg9UHÒ;G9O9^[_BU[ILi�G9g;I?S9ZNUrJ�ILi�]RILVYfhgmG9O9Q/S9U[I?q�G9KNVLMRILUÛ��Z _�S9U[I?J�O[_�S9U[fh^£G;O9QkS9U[V
¥kMRS9ZN]PÒ9G9KNVYMPIYVXq � ¥ �6'R�Pä&¸X�6)P�AJ�VoV�_`UHKNK _`UÚVYZ~fhg g9U[ILMRG9VYâ=S9MPVYVoVYZ~fhgùS9ZNUHVYUHI"qrG9KNVLMRI
ZNOßUHZNO9UH� U[O9QPU[OßUHKNK~ZNÒ`_�ZNVYfhg9UHOSBXIYu9Z _3G9� UHZNO9UHO#F8dXUHZ _�UHOßa3UHG`_`IL]RO9UHO;V�_`UHIYOßulU[Õ9O9S9U·_h ¤bG9KNVLU�x |�MYs�KN]PI3�6' � �6rL�¡a3MPfhg¿U[Z~O;UHIr×b]PIYg9UHIYVLMRQPUoS;UHIEJrZNO9V�_`UHZNO9VYfhg9UHO¨Þ3K~KNQPU[��UHZ v
O9U[Où¥kUHKNMh_`Z ztZ _�nMh_`V�_`g9UH]RILZNUTUHIYK~U[Z~S9U[OùVL]RK~fhg9U � stVe_�U[�TUßU[Z~O;UHOùJrO9U[ILQRZ~U·z�U[ILKNG9Ve_TS9G9IYfhg
S9ZNUÚÞ3u9V�_`ILMRg9KNG9O9Q�z{]POùWXILMYztZ _�Mc_�ZN]PO9Ved�U[K~KNUHO;�=\3ZNUHVTg9Mc_ØFHG9I)j;]RK~QRUHârS;MPVYVoVLZNfhg S9U[I
Þ3u9V�_`MPO9SæS9U[IXulU[Z~S9U[O � _�UHIYO9Uß��Z _ßS;UHIXÝtU[Z _�z�U[ILIYZNO9QPU[I�_`�?Þ3G9i�QPIYG9O9SùS9U[IE��MRg9OmulU·v
dXUHQRG9O9Q}z9MPIYZNZ~U[I�_ÜS;Z~UÜj;IYU��mG9UHO;F¿S9U[IØ¥kMRS9ZN]PÒ9G9KNVYU�d nMPg9IYUHO;SöUHZNO9UHVØyb��KNMPG9i�V}S9U[V
q�G9K~VYMPIYVBG9�.S9U[OØ��UHQRK~U[Z _`V�_`UHIYO h \E]PÒ;Ò9K~U[ILU[�lU[^[_#r��¡�BU[Z{S9UHI/��U8dXUHQRG9O9Q)S9UHV/q�G9K~VYMPIYV
MRG9i{S9UHOÚ��U[]Pu9MRfhgH_`UHIÛF[GÚUHIYVLfhg;UHZNO9UHO�S9ZNUbq�G9K~VYU�z�U[IL^;nG9IYF8_`â;u�UHZlS9UHI��BU·d�U[QPG9O;Q�z�]R�
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��UH]Pu;MPfhg[_�U[I¡dXUHQTUHIYVYfhg9UHZNO9UHO�S9ZNU�qrG9KNVLU�z{UHIYK~nMRO9QPU[I�_`�l÷¨Z _�_`UHKNVkS9ZNUHVYUHO�Jr��UH^[_�V/KNnMPVYVe_
VLZNfhgæS9Z~U<BXIYu9Z _�MPKNÒ�UHIYZ~]mS9UTS9UHVXq�G9KNVLMRILVEVLU[g9I�QPU[O9MPGæ��UHVYVLU[O9�A\3ZNUß��Z _ÚS9U[IXWXILMYztZ v
_�Mc_�ZN]PO9Ved�U[K~KNUHO;MPu9Ve_�IYMPg9KNG9O9QÚz�U[ILu9G;O9S9UHO;Uo×bU[IL^9nG9IYFHG9O;QÜS9U[ISBXILu;Z _`MPKNÒlU[ILZN]mS9UØ^`MRO9O
VL]R��Z _�ulU[V�_`Z~���/_�d�U[ILS;UHO9� à g;I��*UHIe_EVe_�UHg[_3ZNOÚg9U[I�z{]PIYILMRQPU[O9S9UHI nybu�UHIYUHZNO9Ve_�ZN���"G9O9Q
��Z _)S;UHIk|/g9U[]PIYZ~U[��j nG9IkS9ZNUHVYUHO}u9ZNVkg9U[G`_�UXu�UHVe_�U[O�Z~O9S;Z~IYUH^[_�U[O}�BU·d�U[Z~V/i nG;IkS9ZNUXJ�ÙtZ v
V�_`UHO9F=z�]ROßWXILMYztZ _�Mh_`Z~]RO9Ved�U[K~KNUHO3d"G9IYS9UHOß¥b�lÞ3�l¤3G9K~VYUbG;O9S#¢£�;¤3�l|�MYstK~]RI=�6'&'PäX��Z _
S9UH� ab]RulU[K~Ò9IYUHZNV/MPG;VLQRUHFHU[Z~fhg;O9U8_`�
abU[ulU[O�S;UHO�JrO[_�S;UHfh^mG9O9QRUHO S;UHIß¥kMRS9Z~]RMPVe_�IY]PO9]R��Z~Uod"G9ILS;U�J�O9S9U}S9U[IßVLU[fhg9FHZNQPU[I
¢RMRg9IYUEMRG9fhg}UHZNO}ÝtG9VYMP����UHO9g9MRO9Q�^P]R�TÒ;MP^[_�U[I_BXu�Ó�UH^[_�UX��Z _)��UH]Pu;MPfhg[_�G9O;QPUHOØMPG9V
S9UHI�¥kn]RO[_�QPU[O9MPVe_�IY]PO;]P��Z~UXz�UHIY�"Gõ_�U8_`��\EMæ¥kn]PO[_�QRUHO9Ve_�IYMPg;K~U[O�Z~O6S9UHI�Þ�_`�T]RVLÒ;g9nMPIYU
MPu9VY]PIYu9ZNUHIe_�d�U[ILS9U[O9âk^mn]PO;O9UHO*��UH]Ru9MPfhg[_`G9O9QPU[O6ZNO*S9ZNUHVYUH� ��U[K~KNUHO;K~nMRO9QPU[O£u�UHIYUHZNfhg
O9ZNfhgH_Øz�]RO*S9UHIØJrIYS9]Pu�UHIt59nMPfhg;U�MRG9V#QRUH��MPfhg[_ÚdXUHIYS9U[O9�b��UHIYUHZ _�VØ�6'&%P� QPU[K~MRO9Q UHV
��Z _�UHZNO9UHIk×T�cvx¥kMR^PU·_�UHâ�MPO�S;UHI"U[Z~O;U#Ö¡]mfhg9^`MR�TU[ILM���Z _}U[Z~O;UH�åg9ZNOH_`UHI)UHZNO9UH�åienG9I
¥kn]PO[_`QPUHO;V�_`ILMRg9K~U[O6S;G9ILfhg;VLZNfhg[_�ZNQPUHO���UHIestK~KNZNG9��i�UHO9Ve_�U[IßMPO9QRUHu9IYMPfhg[_�U[O6jAZNK~� ��]PO`v
_�ZNUHIe_bdXMPIYâ¡¥kn]RO[_�QPU[O9Ve_�IYMPg9KNG9O9Q�z{]PO�S9U[I � ]RO9O9U)O9MPfhg9F[G[d�U[Z~VYUHO9�9�
Z~U)VLZNfhg¨g9U[ILMRG9Vev
V�_`UHKNK _`UoUHO[_`i�nMPKNK _"OmG9IkU·_8d�M�U[Z~O}÷¨ZNK~KNZN]PO9Ve_�U[KtS9UHIbQPUHVYMP�k_�U[O � _`ILMRg9KNG9O9QPVYKNUHZNV�_`G9O9Q�S9UHI� ]PO;O9UßMPG9i�S9U[Où¥kn]PO[_�QRUHOmu�UHIYUHZNfhg9�Û\3M¿�TMROùnMPg9O9KNZNfhg9UHVXipnG9I)MPKNK~U � _�UHIYO9UßMRO9O9MPg;�Tâ
g9Mh_L_�Uù��MPO�G9ILVYÒ9IhnG9O9QRK~ZNfhg*^PU[Z~O9Uæ¤b]R�lOmG9O;Q6¥kn]RO[_�QPU[O9Ve_�IYMPg9KNG9O9Q}z{]PO�UHO[_�i�U[ILO[_�U[O� _�U[ILO;UHO¨O9MRfhg[d�U[Z~VYUHO}FHG¿^ n]RO9O9U[O9� � ]#QPUHVYfhg9MRg��6'6)R��S9Z~U)JrO[_�S;UHfh^mG9O9QÚS;UHVbU[ILVe_�U[O
{ ¥ n]PO[_�QRUHO9Ve_�U[ILO;Vt| � fH]RILÒ9ZNG9VBá3vx� h � fH]Tábvh�6r�S9G;ILfhgùWXZNMPfHf[]PO9ZAU·_#MPKN� h �&'6)P�&r3U[g9UHI
FHG9i nMRK~KNZNQ ulU[ZbS9U[� ×bU[ILVYG9fhg9âk��Z _ÜS9IYUHZkWXU[Z~QRUHIYF nMRg9K~U[ILO6MPO���]PIYS6U[Z~O;UHIÚÞ3UHIY]Pu�UHU8v
¥kMP^RU8_`UTS;Z~UEz{]P� ÷¨]RO9SæILU 59UH^[_�ZNUHIe_�U�¥kn]RO[_�QPU[O9Ve_�IYMPg9KNG9O9Q�S9UHI � ]PO9O9U�F[Gæ��U[VLVYUHO9�
\3ZNUHVT��MPIY^mZ~U[I�_`UßS9UHO ��UHQRZ~O;O S9UHI h U8Ùm_`ILMRVL]RK~MRILU[OKr�¥kn]PO[_�QRUHO9MRV�_`IL]RO9]P��ZNUH�Û��UHZ�S9Mhv
ILMRG9i=i�]RK~QRUHO9S9U[O¿¥kMR^PU·_�UHOõv�G9O;S¿��MPKNK~]ROK5�nG9QRUHO�d"G;ILS9U[O¿u9ZNV�ÞbO9i�MRO9Q�S9UHI�VYZ~U[u9FHZNQPU[I
¢RMRg9IYU)U·_8d�MØ�P "d�U[Z _`UHIYU)^R]PVY�TZNVYfhg9U"¥kn]RO[_�QPU[OK�mG9UHKNKNUHO¿U[O[_�S9U[fh^H_`�A\3MRILG9O[_`UHI�ulU[Õ9O`v
S9U8_�VLZNfhgùMPG9fhgæS9ZNUßg9UHKNK~Ve_�U#¥kn]PO[_�QRUHOK�mG9U[K~KNU�Z~� � _�U[ILOmu9ZNKNS � fhg[d�MRO9âÛã�stQPOmG9VBábvh�Pâ
S9UHIYUHOT¥kn]ROH_`QPU[O9g9UHKNKNZ~QR^PUHZ _BF·d"Z~VYfhg9U[O"S9U[O)U[Z~O9F[UHKNO9UHOT��UH]Ru9MPfhg[_�G;O9QPU[O�z9MPIYZ~ZNUHIe_�U[�£J�Z v
O9ZNQPUkS9U[Ir¥kn]RO[_�QPU[OK�mG9UHKNKNUHO�V�_`ILMRg9KNUHOßu9ZNVrF[Gß�P P � R P X��MPKl�TU[g9IrJ�O9UHIYQPZNU/MPußMRK~VrS9Z~U� ]PO;O9UH� � ZNU)QRUHg9n]RILU[O�VL]R��Z _ßFHGÜS9UHOÜK~U[G9fhg[_�^mILnMRi _�ZNQPVe_�U[O.BXumÓ�UH^[_�U[O¿ZN�ÅybO9Z z�U[ILVYG9�
nG9u�UHIYg9MPG9Òõ_��;y3�
Ö?UHG9fhg[_�^mIYnMPi _`UBZNOßS9ZNUHVYUHIÛWXIYn]PçRUHO9]RILS9OmG9O;Q3F[GTÒ;IL]mS9G9F[Z~U[ILU[O)ZNVe_bS9Z~U
JrO9U[ILQRZ~U[UHIYFHU[G9QPG9O;QXS9G9IYfhgÚj;G9VYZN]PO9âPd"Z~UEVYZ~U3Z~OÚO;]PIY�TMRK~U[O � _`UHIYO9UHOÚMRu9KNnMPG9i _`âPÓ�U[S9]mfhg
O9ZNfhgH_"MRG9VYILU[Z~fhg9U[O9S9�
abMRfhg�S;UHI�JrO[_`S9UHfh^mG9O9Q�UHZNO9U[V¨Z~�¬]PÒ`_`Z~VYfhg9U[O��*UHKNK~U[O9KNnMPO9QRUHOmulU[ILU[Z~fhg�VYZ~fhg[_�u;MPIYUHO� _�U[ILO;VØMROöS9UHI"z�U[IL��U[Z~O[_�KNZNfhg9UHO*qÛ]RVLZ _�ZN]POæz{]PO � f[]�ábvh� S;G9ILfhg � MPO9S9MRQPU¨U·_ùMRK~�h �&'6)6)&rBd"G9IYS9U#S9ZNUÚ÷ n]RQPKNZ~fhg;^PUHZ _ØU[I n]RI�_`UHIe_�â=S9MRVLV"UHV"VYZNfhg�ulU[ZrS9ZNUHVYUHO ÔXG9UHKNK~U[O G9�
UHO9QRUØ\E]PÒ;ÒlU[K~Ve_�U[ILO9VestV�_`UH��U}g9MPO;S9UHK _�� à O�VL]RK~fhg9U[O � stVe_�U[�TU[O ^`MPO;O6WXMRVTMRG9V�S9UHI
Þ�_���]PVYÒ9g9nMRILUæS9U[V�]PÒ`_`Z~VYfhg9UHO���UHQRK~U[Z _`UHIYV"z{]PO�S9UH�¬abUHGõ_�IY]PO9U[O9V�_`UHIYOøQRILMYztZ _�Mh_`Z z
MPO9QRUHF[]PQPU[O¿u9F·d"�=MP^m^mIYU8_�ZNUHIe_�d�U[ILS;UHO9�Û\EG9IYfhgæS;Z~Uß��U8dXUHQRG9O9Q�S9UHV"WXMPVYUHVXZNOæS;UH�



) J�Z~O9KNUHZ _�G;O9Q

WXIYMYztZ _`Mh_�ZN]PO;VLi�U[K~S6S9UHVÚa3UHG`_`IL]RO9UHO;V�_`UHIYO9Vß]mS9UHIßu�UHZN� Þ3G9i _�IYUH��UHO*S;UHVÚWXMRVLU[VßMPG9i
S9ZNU�abU[G`_�IY]PO9U[O9Ve_�UHIYO9]RulU[Ij59nMRfhg9U"U[O[_�Ve_�UHg[_Ú¥kn]ROH_`QPU[O9V�_`ILMRg9KNG9O9Q h ÝtUHKNS9]YztZNfhgÆx�WXGõv
VYU8stO9]YzØ�&'6)&)Pâ � g;^£KN]YztVL^[sØ�&'6) � r��;\3MoS;MPV=WXMRVru�UHZN�ø×bU[ILKNMPVYVYUHO�S9UHV�]PÒ`_`Z~VYfhg9U[OT��U·v
QRK~U[Z _`UHIYV=UHZNO9UHOßQRIL]RçPU[O)\EILU[g9ZN�TÒ;G9K~V�ulU[VLZ _�F·_�âl^�MRO9OßUHVtÓ�UHS9]mfhgßO9ZNfhg[_3S9ZNILU[^[_bMPG9i{S9MRV
^R]P��Ò9MP^[_`UÇBXumÓ�U[^H_ßi�MPKNKNUHO9âAVY]PO9S9U[ILOÜUHV�VYMP����UHK _�VYZ~fhgÜFHG9O nMPfhg9Ve_TZNOÜU[Z~O;UHI�Þb^m^mILU·v
_`Z~]RO9VLVYfhg9U[Z~u�U�G9�
S9U[O�abUHGõ_�IY]PO9U[O9V�_`UHIYO9� à O�S9U[I � fhg9UHZNu�U/VLÒ9ZNIYMPKNUHOTS9Z~U/WXMRV�_`UHZNK~fhg;UHO
O9MRfhgoZNO9O9UHO;âHdX]Pu�UHZ£VYZ~UBS9G9IYfhg � _`n]PçPU�\3IYUHg;Z~��Ò9G9KNVAMPu9QRUHu�UHO9�£\EG9ILfhg)¥kUHZNu9G9O;Qbg9U[Z~F·_
VYZ~fhg�S9ZNU � fhg9U[Z~u�UXVL]ßVe_�MRIL^ßMRG9i�â¡S;MPVYV/S9UHIYUHO�Z~O;O9UHIYUX��UHIYUHZNfhg9U�UHu�UHO9i�MRK~KNVk¥kn]ROH_`QPU[O`v
Ve_�IYMPg9KNG9O9QßU[��Z _L_�ZNUHIYUHO¨^mn]PO;O9UHO h qrIYUHO9S9U[ILQRMPVe_oG9O9S¨��G9IYu9ZNS9QPUo�&'6)R�6r��¡¤bUHGõ_�U/dXUHZNç
��MPO;ârS9MRVLVoU[V"VYZ~fhg u�UHZ�S9UHI)¥kn]PO[_`QPUHO;V�_`ILMRg9K~G;O9QTz�]ROæã�stQRO£G;V�ábvh�¨G9� S9MPV)K~U·_�F·v
_`U"ÞbG"59UHG9fhg[_`UHO�z{]PO�÷¨Mc_�UHIYZNUog9MPO;S9UHK _�âAu�U8z�]RIkVYZ~U)VL]�dXUHZ _TZNO¨S9MRV3U·Ùm_�IYUH�ÑV�_`MPIY^PU
WXIYMYztZ _`Mh_�ZN]PO;VLÒ�]h_`UHO[_�ZNMPK�U[Z~O9U[V � fhgHdXMPIYFHU[O}Ö¡]mfhg9VbQRUHIYnMh_`âtS9MPVYVbO;Z~fhg[_)U[Z~O9��MRK?��UHg;I
Ö?Z~fhg[_oO9MPfhg�MPG;çPUHO�QPU[K~MRO9QPU[O#^`MPO;O9�
��UHZ�S9UHI"Þb^m^mILU·_�ZN]PO UHZNO9U[V"qrIY]h_`]PO9VXMRG9i�S9ZNUÈBXu�UHIt59nMPfhg9UßU[Z~O;UHV"a3UHG`_`IL]RO9UHO;V�_`UHIYO9V
��Z _T�P T^m� ¥bMPS9ZNG9VEG9O9S¨�]�É%<� � d"ZNILS¨WXIYMYztZ _`Mh_`Z~]RO9VLU[O9UHIYQPZNU�z�]RO��R P T÷¨U8×Åi�IYUHZN�
\EZ~U[V�Z~Ve_¨�TU[g9I�MPKNV��P 6Ê S;UHI�¥kG9g9U[UHO9U[ILQRZ~U�S9U[VTq�IL]c_�]RO9V)VYUHKNu9Ve_¨G9O9S�UHO[_�VYÒ9IYZ~fhg[_
S9U[�åäP hvhi�MPfhg;UHOùS9UHITJrO;UHIYQPZNUHâ=S9ZNU#u�UHZ�S9U[I"jlG9VLZN]PO�z�]PO��*MPVYVYUHIYV�_`]P� F[G�¤bU[K~ZNG9�
QRU8dX]PO9O9U[Ood"ZNIYS9�t\EZ~UoÞ3^m^£IYU8_`Z~]RO)z�]PO}÷¨Mc_�U[ILZNUXZ~O�S;UHO�U8Ùm_`ILU[�Ë{�_�ZNUHi�UHO"|ÚqÛ]h_`UHO[_�Z v
MRK _`]PÒ9i�U[Z~O9U[V?^R]P��Ò9MR^H_`UHO^BXu�Ó�UH^[_�VYâRU[Z~O;UHVAabU[G`_�IY]PO9U[O9Ve_�UHIYO9V?]£S;UHI�UHZNO9UHV � fhg[dXMPIYFHUHO
Ö?]£fhg;VLâ�ZNV�_bS;Z~U�dXUHZ _�MRG9VÛU�Ì�FHZNUHO[_`UHVe_�U/ÞbIe_bS9U[IÛJrO9U[ILQRZ~U[ILU[ILF[UHG9QRG9O9QbZN�
y3O9Z z�UHIYVYG9���� ]od"Z~IYS¿F[�~���Au�UHZAS9UHI�Þ3^£^mIYU8_`Z~]RO�z�]RO¨�ßQ}÷¨Mh_`UHIYZ~U)Ò9IL]ØV�UHZNO9U)Ö?UHZNV�_`G9O9Q h J�O9UHIev
QRZ~U ÍPVtr�z�]RO �P ¨|�UHIYMYd�Mc_�_ h �P P R �WXZ~QRMYd�Mc_�_:roi�ILU[Z~�B\EZ~U[V)U[OH_`VLÒ;ILZNfhg[_�S9U[I"Ö¡U[Z~Ve_�G;O9Q
z{]PO*�P R P  QRIL]RçPUHO*Þ�_`]P��^mILMRi _8d�U[IL^RUHO9�b\3U[� Ó�nMPg9IYK~ZNfhg9U[O*JrO9U[ILQRZ~U·z�UHIYu9IYMPG9fhg�S9U[I
QRUHVYMP�/_`UHOT�*UHK _�u�U8ztn]PKN^PU[ILG;O9QÚUHO[_`VLÒ9IYUHfhg;UHO��P b_TMR^m^£IYU8_`Z~U[I�_`Uo÷¨Mc_�UHIYZNUH��\3ZNU"J�O9UHIev
QRZ~U[â=S9ZNUEz�]POùS9U[OùK~U[G9fhg[_�^mILnMRi _�ZNQPVe_�U[Oæ¥bn]PO[_�QRUHOK�mG9U[K~KNUHOùZNO9O9UHIYg9MRK~uùUHZNO9U[I � UH^mG9O;S9U
i�IYUHZNQPU[VLU·_�F8_�d"ZNILS9â�U[O[_�VYÒ9ILZNfhg[_AÓ�U8dXUHZNK~VÛS9U[�Îg9U[G`_�ZNQPU[O)J�O9UHIYQPZNUHu�UHS9MRILi;S9UHIÛQRUHVYMP�/_`UHO
�*UHK _�u�U8ztn]PKN^PU[ILG;O9QkienG9IA�P 3÷¨ZNK~KNZ~MRILS;UHOo¢£MPg9IYUHâcd�MRV?ZNO"U·_8d�Mb�6ÍPäbS9UHVAÞbK _�U[ILV�S9U[V�y3O9Z v
z{UHIYVLG9��VoU[O[_�VYÒ9ILZNfhg[_��{�
ZNIYS S9Z~UØi�ILU[Z dXUHIYS9U[O9S9UßJrO;UHIYQPZNUßg9MPG9Òõ_�VYnMPfhg9KNZ~fhgùZNO ¥kn]PO[_Lv
QRUHO9Ve_�IYMPg9KNG9O9QØG9��QPU·d�MRO9S9UHK _�âAVY]}VLZNO9S9âÛG9� S9Z~U�u�UH]Ru9MPfhg[_�U·_�U[O¿Ö¡U[G9fhg[_�^mIYnMPi _�UTS9U[I
¥kn]RO[_�QPU[OK�mG9UHKNKNUHOùFHG U[IL^mKNnMPIYUHO9â=÷¿MPVYVLU[O9MP^m^mILU·_�ZN]PO9VYIYMh_�U[O¿ZNO S9UHI)WXILn]RçPU[O9]PIYS9OmG9O9Q
z{]PO��P ²Î�Ï>� � § MXU[ILi�]RILS;UHIYK~ZNfhg9� � ]RK~fhg;U/÷¨MPVYVLU[O[z�UHIYKNG9V�_`U�VLZNO9SßZNO � _�U[ILO[d"ZNO9S9UHOEz{]PO
dXUHZ _ØUHO[_8d"ZNfh^PU[K _`UHO ��MPVYVLU[ILU[Z~fhg;UHO � _`UHIYO9UHO�S;G9ILfhg;MPG9Vo^RUHZNO9U � UHK _�UHO;g9UHZ _�� � ]�z{UHIev
KNZ~U[ILU[O � _�U[ILO9UBz{]P� � ÒlU[^[_�IYMPK _8s�Ò��� ß�R �Î�Ðz� � § MRât¥k]h_`Uo¥kZNUHVYUHO}G9O9S ny3ulU[ILIYZNUHVYUHO
VY]PQRMPIBu9Z~VbFHG��P �Î²Ñ^� � § MR�
÷¨Z _ØS9U[� � _�MRI�_ØS;UHV"U[ILVe_�U[O ¥ n]PO[_`QPUHO;VLMc_�UHKNKNZ _`UHOÓÒ�Ô v p v u�UHQRMPO9O �&' �  �U[Z~O;U#O9U[G9UnÞ3ILM�ZNO�S9U[Io¥ n]PO[_`QPUHO;MPVe_�IY]PO9]R�TZNUHâÛS;M�z�]RO O£G;O MPO ¥ n]ROH_`QPU[OK�mG9UHKNK~U[O nG9ulU[I)U[Z~O;UHO
KNMPO9QRUHOùÝtU[Z _`ILMRG9� g9ZNO[d�U[Q�ulU[]Pu9MRfhg[_�U8_XdXUHIYS9U[Oæ^R]PO9O[_`UHO9�=\EZNUHV"ipnG;g9I�_`UÚ�6' � �}FHG;I
J�OH_`S9UHfh^mG9O;QES;UHI=U[ILVe_�U[OT¥bn]PO[_�QRUHO9Ò9G;K~VYMPIYU�ã/UHO3ábvhäXS9G9IYfhg�WXZ~MRfHfH]RO9Z9U·_3MPKN� h �&' � �6r



�

G9O9S�¤bUHIoábvh� S9G;ILfhg � fhg;ILU[Z~U[I#U8_ùMPKN� h �6' � �6rÚG;O9Sö|�MPO9MRO£u;MPG9� U8_ùMPKN� h �6' � �6rL�
�
Z~U�u�UHZmS9U[O"¥kMRS9Z~]RÒ9G9KNVLMRILU[OXÕ9O9S9U·_k�TMROoÒ�UHIYZ~]mS9ZNVLfhg;U à O[_�U[O9VYZ _`nMh_�VYVYfhgHdXMPO;^£G;O9QPU[O9â
%&�~�P �Vru�UHZ�ã/UHOEá3vxä"G9O9SÚ�]� �&%EV�ulU[Z;¤3UHI�á3vx�Râõd"nMRg9ILU[O9SßS9U[ILU[I=S9ZNUb¥kn]ROH_`QPU[O9g9UHKNKNZ~Qcv
^PU[Z _ßG9� ��UHg;IEMRK~V �  6Ê Z~g;ILU[I3��MhÙtZN��MPKNUHO à O[_`UHO9VYZ _ nMh_Ez9MPIYZ~ZNUHIe_��A¢£UHS9]mfhg¨u�UHVYZ _`FHU[O
S9ZNUHVYUTq�G9KNVLMRILUkd"Z~U�S9ZNU�u9Z~VYg9U[IXulU[^�MRO9O[_�U[OÜ¥ n]RO[_�QPU[OK�mG9UHKNKNUHO¿U[Z~O;U h nG9u�UHIoU[Z~O9U�qÛU·v
ILZN]mS9UTQPUH��Z _�_`UHK _�U�rEVYUHg9I�g9]Rg9U"Ö?UHG9fhg[_�^mIYMPi _`� � ]PKNfhg¨g9]Pg;U)Ö?UHG9fhg[_�^mI nMPi _`U"ZN�Å¥ n]PO[_�v
QPU[O£u�UHIYUHZNfhg�^mn]PO9O;UHO�O9ZNfhg[_)S9G9IYfhg�S9UHO¿ienG9IbS9ZNU"¥bMPS9ZN]mUH��Z~VYVYZ~]RO�S;UHIb¥bMPS9ZN]PÒ9G;K~VYMPIYU
z�U[ILMROH_8dX]PIe_�KNZNfhg9UHOz{[\rstO9MP��]mUH��UH^[_:|oUHIYFHUHG;Qh_Ad�U[ILS;UHO9�9\EZNUkJrO9U[ILQRZ~U[UHIYFHU[G9QPG9O;Q3u�UHZ
¥kMPS;Z~]cv3G9O9S¨¥bn]PO[_�QRUHO9Ò9G;K~VYMPIYUHO�Z~Ve_)S9U[��O9MPfhgTz{]PO}G9O[_�U[ILVYfhg9ZNUHS9KNZ~fhg;UHI/abMc_�G9IY�¡\EMPV
ILU[QPU[K~��nMPçRZ~QRU�×bUHIYVLfhg[d"ZNO9S9U[OßS9UHIB¥kn]PO[_`QPUHO;Ò9G9KNVLUAz{]POßã/U[O�ábvhä"G9O;SÚ¤bU[Itá3vx�oKNnMPVYVe_
MPG9iE��UHS9U[fh^mG9O9QPU[O6S;G9ILfhg�UHZNO9U[O���U[QPKNUHZ _�Ve_�UHIYO�VLfhg9KNZNUHçPU[O9��\3U[��O9MPfhg�g9MRO9S9UHK _¿UHV
VLZNfhg9â�d"ZNU�ulU[ZÛS9UHOùu9ZNVLg;UHI�ulU[^`MPO9O[_�U[Où¥kn]PO[_�QRUHOK�mG9U[K~KNUHO;â�G;� UHO9QRU��BZNO9nMRILVestV�_`UH��U
��Z _zBXIYu9Z _�MRK~Ò�UHIYZ~]mS9U[OXz{]PO��&�~ 6'�S h ã/UHO)ábvhä6r/G;O9S}�&� �  �S h ¤bU[IAábvh�6rL�
\3ZNUHVYU�JrIY^PU[O9O[_�O9ZNVLVYUEienG9g9Ie_�UHO�MPKNVYu9MPKNSØF[GØS;UH�.u9ZNV/g9U[G`_�UXMRK~KNQPU[�TU[Z~OØMP^mFHU[Ò`_�ZNUHIe_�U[O� _�MRO9S9MRILS9��]mS9U[K~KtS;UHI/¥kn]ROH_`QPU[O9Ò9G9KNVLMRILU h F[�~���tq�ILZNO9QRK~U�G9O9S}¥kU[UHVk�&' � �Pâ�\3MYztZNS9VL]RO
G9O9S BXV�_`ILZN^PU[I"�6' � äRârÖ¡MR�"u9âBqÛU8_`g9ZNfh^æG;O9S q�Z~O9U[V)�&' � ä6r���\3U[��FHG9i�]RK~QRUØMR^£^mIYU8_`Z~U·v
ILU[Oß¥kn]PO[_`QPUHO;Ò9G9KNVLMRILU[â�d"Z~U/S9ZNUkO9ZNfhg[_3Ò9G9KNVYZ~U[ILU[O9S9UHO�¥kn]RO[_�QPU[OK�mG9UHKNKNUHO9â9÷¿Mh_�U[ILZNU�z�]RO
UHZNO9UH�å��UHQRK~U[Z _`V�_`UHIYO nG9ulU[I)U[Z~O;UÚÞb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU[�=\EG9ILfhg � _�n]PçRUÚS9U[I"|�UHZNK~fhg9U[O
Z~OÜS9UHI�Þ3^£^mIYU8_`Z~]RO9VLVYfhg9U[Z~u�U"g9U[Z~F·_�VYZNfhg¿S9ZNUHVYU"VY]#Ve_�MRIL^}MPG;i�â�S;MPVYV3S9ZNU�÷¨Mh_`UHIYZ~U)MP�
g9UHZNçPU[OÜZNO9O9U[ILU[OÜ¥bMPO9SùS9U[I � fhg9UHZNu�UTi�MRV�_�z{]PKNK~Ve_ nMRO9S9ZNQØZN]PO9ZNVYZ~U[I�_ÚZNV�_`�Û÷¨MPOæVLÒ;ILZNfhg[_
S9MPO;O"z{]PO�UHZNO9UH�ÑqrKNMPVY��MPâ{S9MRVkZ~�Îd�U[VLU[O[_�KNZ~fhg9U[OØMRG9Vkq�IL]c_�]PO;UHO#G;O9S�JrKNUH^[_�IY]PO;UHO
ulU[V�_`UHg[_�� à � WXU[QPU[O9VLMc_�FØFHG S;UHO O;Z~fhg[_�Ò;G9K~VYZNUHIYUHO9S9U[O ¥kn]RO[_�QPU[OK�mG9UHKNKNUHO�u�UHVYZ _`FHU[O
S9ZNUß¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYUbd"Z~UßMRG9fhgÜS;Z~Uß¥kMRS9ZN]PÒ9G9KNVYMPIYU)U[Z~OùU8Ùm_`ILU[� V�_`MPIY^PU[VE÷¿MPQPO;U8_�v
i�UHKNS9�;WXU[K~MRS9UHO;Uk|?U[Z~KNfhg9U[OTU[ILi�MRg9IYUHOTulU[Z;ZNg9ILU[I=��U8dXUHQRG9O9Q�Z~OßU[Z~O;UH�
÷¿MPQPO;U8_�i�U[K~SßU[Z v
O9UEwXILMRi _�â�S9Z~U3Ö¡]RILU[OH_`FH^`MPi _`â dXUHKNfhg9U3VL]YdX]Pg9KlVLU[O9^mILU[fhg[_3FHG9� ÷¿MPQPO;U8_�i�U[K~S#MPKNV�MRG9fhg
VLU[O9^mILU[fhg[_BFHG;I���U·d�U[QPG9O9QRVLIYZNfhgH_`G9O9Q/S9U[I?|�UHZNKNfhg9UHOkd"Z~IY^[_��m÷¨Z _�MRu9O9UHg;�TU[O9S9U[��Þbu`v
V�_`MPO9STz{]PO}S9U[� a3UHG`_`IL]RO9UHO9Ve_�U[ILO}O9ZN���/_�S9UHIkJ�Z~O"59G9VYVkS9UHV3÷¨MPQRO9U8_`i�UHKNS9VbMRG9i�S9Z~U
��U8dXUHQPG;O9Q3S;UHVÛqrKNMPVY��MPVAFHG;�9Þb� ÞbKNi z©ÕUHO`vh¥kMPS;Z~G9VYâmZ~O�f[MP���P R P E^m�ÎJrO[_�i�U[ILOmG9O;Q3F[G
S9UH��a3UHG`_`IL]RO9UHO;V�_`UHIYO9âmnG9u�UHIed"ZNUHQh_�S9ZNUrÖ¡]RILU[O[_�FH^mIYMPi _�VY]PQRMPI�S9ZNUBWXILMYztZ _�Mh_`Z~]RO9VY^£IYMPi _`�
\3ZNUB|?U[Z~KNfhg9UHOBdXUHIYS9U[OoS9MPO;OXMPG9i�U[O9QPU � Ò9ZNILMRK~u9MRg9O9U[OXG9�»S9Z~U�÷¨MPQRO9U8_`i�UHKNS9KNZ~O9ZNUHO"QPU8v
F8d"G9O;QPUHOTG9O9STUHO[_`K~MRO9QbS9ZNUHVYUHIAMRG9i;S9ZNU�G9O9��Z _�_�U[K~u;MPIYU�y3�TQRUHu9G;O9Q�G9�ÎS9ZNU�÷¿MPQPO;U8_�v
Òl]RK~U)S9UHV3abU[G`_�IY]PO9U[O9Ve_�UHIYO9V3MP^m^mILU·_�ZNUHIe_��t\E]PIe_)g9U[ILIYVLfhg;UHO}U8Ùm_�IYUH��Uo��U[S9Z~O;QPG9O9QRUHO9�
ÞbG9i�U[Z~O;UkjAK nMRfhg9U�z�]ROTf[MP�9��^m�ô¥kMPS9ZNG9V=Ve_ nG;ILF[UHOßÒ9IY] � UH^mG9O;S9U/fHMR�;�P R �÷¨Z~KNKNZ~MRILS9U[O
|?]RO9O9U[OØ÷¨Mc_�U[ILZNU��TZ _"U8_8dXMTS9UHI/g9MRK~u�UHO�Ö¡ZNfhg[_�QRUHVYfhgHd"ZNO9S9ZNQP^RUHZ _���\3ZNUX|�UH��ÒlU[ILMc_�G9I
ulU·_�IYnMPQc_ßf[MP�A�P R Ø÷¿Z~KNK~ZN]PO;UHOæWXILMRS9â�d�U[VLg;MPKNu¿��MPOæS9ZNUTqÛ]RK~IYUHQRZ~]RO9UHO�MRG9fhgæMPKNV¥Ô&Ö6×
qpì�Ö&×�q h g9UHZNçPU}jAKNUHfh^PU[OKrTulU[FHUHZNfhg9O9U·_�� � ZNU}VLZNO9S�S9UHI�Þ3G9VLQRMPO9QRVLÒ;G9O9^[_}S;UHI�Z~O[_`UHO9VYZ v
z�U[OÚ¥kn]PO[_`QPUHO;V�_`ILMRg9K~G;O9QP�l\3ZNU3MROÚS9U[OÈÔ6Ö&×�qpì�Ö&×�q�U[OH_`V�_`UHg9U[O9S9U[O#¥kn]ROH_`QPU[O9Ò9g9]c_�]PO;UHOh � _`ILMRg9KNG9O9QPVe_�U[Z~KNfhg9U[OKr�d�U[ILS9U[OÜZNOæulU[V�_`Z~���/_`Uß¥kZNfhgH_`G9O9QRUHOæulU·z�]PIYFHG;Qh_ßUH��Z _L_�ZNUHIe_��



� J�Z~O9KNUHZ _�G;O9Q

�*UHKNfhg9UHI/Þ3O[_�UHZNKtMRO � _`ILMRg9KNG9O9Q3d�U[K~fhg;U3¥kZNfhg[_�G9O;QßulU[VLZ _�F·_�âmd"ZNILS�S9G9IYfhg�S9Z~UXJ���Z~Vev
VYZ~]RO9VYVLfhg9MRILMR^[_�UHIYZNV�_`Z~^�ulU[VLfhg;ILZNUHu�UHO9�r\3ZNUHVYUÚ^`MPO9OØÓ�U[S9]mfhgæO;MPfhgæS9UHIoJ���Z~VYVLZN]POæS9U[I� _`ILMRg9KNG9O9Q¨F[G9VLnMc_�F[K~ZNfhg�S9G9IYfhg�Ö?Z~fhg[_�MRu9KNUHO9^mG9O9QÜS9UHITqrg;]h_�]RO9UHO ZN� Ve_�MPIY^PU[O WXILMcv
ztZ _�Mh_`Z~]RO9VYi�UHKNS¿S9U[VXabUHGõ_�IY]PO9U[O9V�_`UHIYO9VYâ�U[Z~OæJr��UH^[_ÚS9U[IEÞ3K~KNQPU[��UHZNO9UHOæ¥kUHKNMh_`Z ztZ _ nMc_�Vev
_`g9UH]RILZNUHâk]mS9U[I#S9G;ILfhg � _`ILU[G9G9O9Q G9O9SöÞ3u9VL]RILÒõ_�ZN]PO*MPO*÷¿Mh_�U[ILZNU¨ZN�%yb��i�UHKNSöS9U[V
a3UHG`_`IL]RO9UHO9Ve_�U[ILO;VB]mS9U[I/MP�.ZNO[_�U[ILVe_�U[K~KNMPIYUHOØ÷¨UHS9ZNG9��âtu�UHU[Z~OK5;G9VLVe_/dXUHIYS9UHO9� à Ve_"S9ZNU
÷¨MRQPO9U·_�i�U[K~S9MRfhg9VYU/QPUHQRUHO�nG;ulU[I=S9UHIr¥k]h_`Mh_�ZN]PO;MPfhg9VYU/QPU[^£ZNÒ9Ò`_`â;VY]�z9MPIYZ~ZNUHIe_bS9U[Ir��K~ZNfh^[v
d"ZNO9^PU[K~âAG9O[_`UHIES9UH� S;Z~U<Ô6Ö&×©qpì�Ö&×�q�d"nMRg9IYUHO9SÜUHZNO9UHIEyb��S9IYUHgmG9O9Q�S9U[VEa3UHG`_`IL]RO9UHOõv
Ve_�U[ILO9V=z�]RO¨UHZNO9UH� U[OH_`i�UHIYO[_�UHOÜ��UH]Pu;MPfhg[_�U[IkQPU[VLU[g9UHOTdXUHIYS9UHO;�?÷¨Z _ßS9UHIr×bMPIYZ~Mc_�ZN]PO
S9U[I"��KNZ~fh^[d"ZNO9^PU[K�MRG9i/S9ZNUØÔ&Ö6×>qpì�Ö&×�qTnMRO9S9UHIe_�VYZNfhg�MPG9fhg;âtd"ZNU#u�UHZ�S9U[O�¥kMPS;Z~]RÒ9G9K v
VYMPIYUHO9â?S9ZNU à O[_�U[O9VYZ _`nMh_TS;UHIEZ~OÜS9Z~UT��UH]Ru9MPfhg[_�G;O9QPVYILZNfhg[_�G9O;QßUH��Z _L_�ZNUHIe_�U[O¿¥kn]ROH_`QPU[O`v
Ve_�IYMPg9KNG9O9QR�PÞ3u9g9nMPO;QPZNQÛz�]ROoS9U[I?Ö?MPQPUrS9UHI�qÛ]PKNU=MPG;i9S9UHI�abU[G`_�IY]PO;UHO9Ve_�U[ILO9]RulU[Ij5;nMPfhg9U
G9O;S¨S9UHIYUHO�Þ3u9Ve_�IYMPg9KNG9O9QRVLfhg9MRILMR^[_�UHIYZNV�_`Z~^Úu�UH]Ru9MPfhg[_`U8_)��MPO�ipnG;I=Ó�U[S9UHO¨q�G9KNVLMRIbUHZNO
fhg9MRILMR^[_�UHIYZNV�_`Z~VYfhg9UHV�qrG9KNVYÒ9IL]RÕ9KN�
\EZ~U[VLU)÷¨]mS9UHKNK z�]PIYVe_�UHKNKNG9O9Q�d"G9IYS9U)u9Z~V�g9U[G`_�UTS9G9IYfhg¨U[Z~O9Uk×TZNUHKNFHMRg9Klz�]PO���U[]Pu9MRfhg`v
_`G9O9QPU[OØu�UHVe_�nMc_�ZNQh_`�tJrZNOØg;MPKNulU[Vk¢RMRg9I�O9MPfhg�S9U[I/JrO[_�S9U[fh^mG9O9Q3z�]ROØ¤3UHI�ábvh�3d"G9IYS9U
¤3Ý�¤3UHIYfHG9KNZ~V h ¤bÝ»¤3UHItr�â/UHZNO � _�U[ILO��RäP�/WXIYn]PçPU[O9^mK~MRVLVYU h ��MPQPO;Z _`G9S9]6rLâkMPKNVß]PÒõ_�Z v
VYfhg9UHIr�BU[QPKNUHZ _�Ve_�U[ILOßZNS9UHO[_`Z~Õ9F[Z~U[I�_ h \EMYz�ZNS9VYUHOßU·_EMPKN�;�&' � �Pâ9jl]PIY�TMRO9â;¢£]PO;UHV�x»Ö¡ZNKNK~U[I
�&' � �Râ?��MRg9fHMRK~KÙx���MRg9fHMRK~KA�6' � �&r���\3ZNUßS9UH� abUHGõ_�IY]PO9U[O9V�_`UHIYO¿F[G9QPU·d�MRO9S`_�U � U[Z _`U
z{]POo¤3ÝØ¤3UHIAZ~Ve_kS9G9IYfhg"S9ZNU�Z~O[_`UHO9VYZ z{U�¥ n]PO[_�QRUHOmulU[V�_`ILMRg9KNG9O9QbVe_�MRIL^XMRG9i�QPU[g9UHZNF8_`�m\3Mcv
S9G;ILfhgØulU[]Pu9MRfhgH_`U8_X��MPO�ÒlU[ILZN]mS9Z~VYfhg9UE¤bU[K~KNZ~QR^PU[Z _`VLVYfhg[d�MRO9^mG9O9QPU[O9âõdXUHKNfhg9UE��Z _oS9U[I
BXIYu9Z _�MPKNÒ�UHIYZ~]mS9U�S9U[V � stV�_`UH��V"^R]PIYILU[K~ZNUHIYUHO;��÷¿Z _ØS;UHIoqÛU[ILZN]mS9U�S9UHI)¥kn]PO[_�QRUHO9Ò;G9K~VYU
z{]PO"�]� �&%3VÛKNMPVYVYUHO"VYZNfhg)MRG9fhg"VYfhg[d�MRfhg9U�q�G9KNVLUBZ~�
]PÒ`_`Z~VYfhg9UHOb�*UHKNK~U[O9K~nMRO9QPU[OmulU[ILU[Z~fhg
u�UH]Ru9MPfhg[_�U[O9â¡S;Z~U)S9G9IYfhg�¥kUHÒ9IY]PF[UHVYVLZNUHIYG9O9QßS;UHIb¥bn]PO[_�QRUHO9Ve_�IYMPg9KNG9O9Q#MPO�S9U[I
BXu�UHIev
59nMRfhg9U/z{]PO¨¤3Ý ¤3UHI�FHG9Ve_�MRO9S9UT^P]R�T��U[O9�?Þ3G9VXS9U[I3��MPg;O9ÒlU[ILZN]mS9UTK~MRVLVYUHO¨VYZNfhg¿S9ZNU
÷¨MRVLVYUHOTS9U[I=ulU[Z~S;UHOßwX]P��Ò�]PO9U[O[_�UHOTUHIYVYfhg9K~ZNUHçRUHO9��y3O[_�UHIYVYG9fhgmG9O9QPU[O)S;UHI=]RÒ`_�ZNVLfhg;UHO
Ö?Z~fhg[_�^mG9Iez�UÜS9UHV � stVe_�U[�TV�¤3UHI)ábvh�6ÍR¤bÝÎ¤3UHI�S9G;ILfhg�÷¨Z~S;S9K~U[S9Z _�fhg�G9O9S�abUHKNVY]POh �6' � )6r�UHIYQPMRulU[O)ipnG9IrS9Z~U/÷¿MPVYVLUBS9UHVr]PÒ`_`Z~VYfhg9UHOT��UHQRK~U[Z _`UHIYV���Ú,Û��]� �R��ÜØ &�~�P�©� � â
VY]Yd"Z~U¥�.ÝÞÛ��&�~äP yÜ  &�~�6%¥� � ienG9IkS9ZNUX÷¨MPVYVYUES;UHV/abU[G`_�IY]PO;UHO9Ve_�U[ILO9VY�
��UHZAU[Z~O9U[I��BU[]Pu9MRfhg[_�G9O9Q���Z _ÚU[Z~O9U[� u�UHZÛU8_8dXMPV�g9n]Rg9UHIYUHIEJrO;UHIYQPZNU"UH��Ò9Õ;O9S9KNZ~fhg9U[O
¥kn]RO[_�QPU[O9S9U·_�UH^[_`]PI¡d"nMPg9IYUHO9S�UHZNO9U[V/�BMRK~KN]PO"59G9QPV��&' � ))UHO[_�S;UHfh^[_�U[OØ|�IhnG;�TÒ�UHI/U·_oMPKN�h �6' � �6r)UHZNO9UØÝ�s�^mKN]h_`IL]RO9K~ZNO9ZNU#ZN� JrO9U[ILQRZ~U[VLÒ�UH^[_`ILG9� z{]PO ¤3UHI3ábvh�P��WXU[i�MPO9QRUHO ZNO
S9U[� U·Ùm_�IYUH�ôV�_`MPIY^PUHO�÷¨MRQPO9U·_�i�U[K~SÚS;UHVra3UHG`_`IL]RO9UHO;V�_`UHIYO9V=u�UHÕ9O9S;UHOÚVYZ~fhgßS;Z~U3JrKNUH^[v
_`IL]RO9UHO ZNO}dX]Pg9KNS9UHÕ;O9Z~U[I�_`UHO�J�O9UHIYQPZNUHF[G9Ve_�nMPO;S9UHO h Ö?MPO9S;MPG`vhabZ z�U[MPG9Vtr����BU[Z � _`n]PçRUHO
��Z _Xq�g9]h_`]PO9U[OÚ]mS9UHI�|�UHZNK~fhg;UHO�S9UHV�MP^m^mIYU8_�ZNUHIe_�U[OÚqrKNMPVY��MPVB^ n]PO9O9U[O#VYZ~U�ZNg9IYU3J�O9UHIev
QRZ~U¨OmG9IØZ~OøulU[V�_`Z~���/_`UHO�÷¨UHO9QRUHO h ÔXG9MPO[_`UHOKrØMPu9QRUHu�UHO9â3S9Z~UÜS9UHI�\EZ~��UHIYUHO9FÜZ~gõv
IYUHI�S9ZNVL^mIYU8_`UHO�JrO9U[ILQRZ~U[FHG9Ve_�nMRO9S9U�UHO[_�VYÒ9IYZ~fhg[_��/\EZNUHVÚipnG9g;I�_¿F[G6fhg9MRILMR^[_�UHIYZNV�_`Z~VYfhg9UHO� Ò�UH^[_`ILMRK~KNZ~O;Z~U[O9âtS9U[ILU[OØJ�O9UHIYQPZNU�z�]PO�S9U[I � _�nMRIL^RU�S9UHVk÷¿MPQPO;U8_�i�U[K~S;V/MPu9g9nMRO9Qh_`�tÞbG;V



'

UHZNO9UHIrÝmst^£KN]h_`IL]RO9MPu;VL]RILÒ`_`Z~]RO9VYK~ZNO9ZNU�u�UHZlU8_8dXM>%P �^PU·× i�]PKNQh_3S;UH��O9MPfhg�U[Z~O9U/÷¿MPQPO;U8_�v
i�UHKNS9Ve_�nMPIY^PUbz�]RO h ä©¶��&r#ße�P ]¡�à�WX�A\3U[IXabMPfhg[dXUHZNV3S;Z~U[VLU[I � ÒlU[^H_`ILMRK~KNZNO9Z~U�ZNV�_ßS9U[IXS9Z v
ILU[^[_�Ur��U·d�U[Z~V?ienG9IAS9Z~U�J�ÙtZNV�_`UHO9F�S9UHV�V�_`MPIY^PU[OE÷¿MPQPO;U8_�i�U[K~S;V?U[Z~O9U[V?a3UHG`_`IL]RO9UHO;V�_`UHIYO9VL�
abU[ulU[O¿S9U[O¨S9G9IYfhg�S9ZNU � Ò9ZNO`vXG9O9S�BXIYu9Z _�MRK~u�U8dXUHQRG9O9Qßg9U[I�z{]PIYQPUHIYG9i�U[O9UHO9â¡ÒlU[ILZN]mS9Z v
VLfhg;UHO � fhg[dXMPO9^mG9O;QPUHO�S9U[I�¥bn]PO[_�QRUHO9g9U[K~KNZNQP^PU[Z _`â9u�UH]Pu;MPfhg[_�U·_E��MPOÚu�UHZ�S9U[�ôq�G9KNVLMRI
¤bU[I{ábvh�XFHG9V nMh_`FHKNZ~fhg�U[Z~O9U[O�äP�hvhS`vhÝmst^mK~G9VY�[� nMPg9IYUHO;STS;Z~U[VLU[V=Ýmst^mK~G9VÛÕ;O9S9U8_E�TMRO�S9Z~U
ÔXG9UHKNKNU)ZNOÜU[Z~O;UH�ÅU8_8dXM#�R��S¿MPO;S9MPG9U[ILO;S9UHOÜÝtG9Ve_�MPO;S¿g9]Rg9UHIE¥ n]PO[_`QPUHO;K~U[G9fhg[_�^mILMRi _h óTéPï�êlëlÖPêKr�G9O9SßU[Z~O9U[� U·_8d�M��XSßS9MRG9UHIYO9S9U[O�ÝtG9Ve_�MPO;STU·_8d�MRVÛO9ZNUHS9IYZ~QRUHIYUHIÛÖ?UHG9fhg[_�v
^mILMRi _ h qáÔ6Ö&pC×pëlÖRêKr��B\EZ~U[VLUS{`g9U[K~KNUHO"|}Ý¡G9V�_`nMPO9S;UßVLZNO9SØÓ�U8dXUHZNK~V)QPU·_�IYUHO9O[_ÚS9G9IYfhgùU8_8dXM
�XS MRO9S9MPG;UHIYO9S9U#q�g9MPVYUHO;âtd"nMRg9ILU[O9S�S9U[ILU[I)Ò;ILMR^H_`Z~VYfhg�^RUHZNO9UØQRUHÒ9G;K~Ve_�U�¥kn]PO[_`QPUHOõv
V�_`ILMRg9KNG9O9Q�S9UHIbÔXG9UHKNK~U�u�UH]Ru9MPfhg[_�u;MPI�Z~Ve_��¡JrIY^£KNnMPIYUHOØK~nMRVLVe_oVLZNfhg}S9ZNUHVYUHI/äP�cvxSõvxÝmst^mKNG9V
��Z _ØS;UHIXqrIYnMPF[UHVYVLZN]PO¿UHZNO9UHIXQRUH^mZ~Ò;Ò`_�U[OæG;O9SØz�UHIYu�]PQPU[O9UHOÜÞb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU[âAS9Z~U
S9UHO�a3UHG`_`IL]RO9UHO9Ve_�U[ILO�Ò�UHIYZ~]mS9ZNVLfhg¿z�U[ILS;UHfh^[_ h qÛU8_L_�U[ILVY]PO9â�¥k]c_�g9VYfhg9ZNK~SYxüWXILG9u�UHI
�6'&'P�Pâ � fhg;MPO9S9Kâx
÷¨U·s�UHI/�&'6'&%6r��{J�Z~O9U[O)z�UHIYQPKNUHZNfhgmu9MPIYUHO#Ýmst^£KNG9V/Õ9O;S9U8_)��MROØMRG9V�v
VLU[IXulU[ZÛ¤bU[IBábvh��OmG9IXO;]£fhgæu�UHZÛS9U[� ¥kn]ROH_`QPU[O9Ò9G9KNVLMRI�Ö¡÷¨ãöábvC%�ZNOæS9UHIXWXIY]PçRUHO
÷¨MPQRUHKNK~MRO9VYfhg9UHOo��]RK~^RUH�
��Z~Vog;UHG`_`UßVLZNO9SæfHMP�Û�R }¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYUT�TZ _#qrG;K~VYÒlU[ILZN]mS9UHO#z�]ROÜ ]�  &)6'y¶ �6%P�Rä3V
ulU[^`MPO9O[_�� à g;ILUTÖ¡U[G9fhg[_�^mILnMRi _�UTK~ZNUHQRUHOÜF8d"ZNVLfhg9U[O¿�R  ¨t¨ ¶��R  ¨tÏ UHIYQ]§PVtã�� � UHfhg9V�S9ZNUHVYUHI
ÔXG9UHKNKNUHO"VYZNO9S)u�UHS;UHfh^PU[O9S9U � stV�_`UH��UHâ[dX]mS9G9IYfhgoVLZNfhg"S;UHIYUHOÇBXIYu9Z _�MRK~Ò9MRILMR��U8_�U[I¡G9O;S
÷¨MPVYVYUHO[z�U[ILg9nMRK _`O9ZNVLVYUbu�UHVe_�ZN���TU[O�K~MRVLVYUHO;�
\3ZNU"q�IL]RFHU[VLVYUHâ�S9ZNUoF[G9IbJ��TZNVYVLZN]PO)z�]RO}¥kn]PO[_�QRUHO9Ve_�IYMPg;K~G9O;QTMRO�S9UHO�qÛ]RK~U[O}ienG9g9IYUHO9â
K~MRG9i�UHOÜG9O[_�U[I3��UHS;Z~O9QRG9O9QRUHO�MPu;â9d"ZNU"VYZ~U)Z~OÜ^PU[Z~O9U[� Z~IYS9ZNVLfhg9U[O�Ö¡MRul]RIbg9U[ILQRUHVe_�UHKNK _
d�U[ILS;UHO*^ n]PO9O;UHO9�3÷¨MPO*S9U[O9^PU¿S9MPu�UHZEOmG9I#MRO*S9MPVØU8Ùm_�IYUH��U¨WXIYMYztZ _`Mh_�ZN]PO;V�v#G9O;S
÷¨MPQRO9U8_`i�UHKNS ]mS9U[I)S9ZNU�UHO9]RIL��U#÷¿UHO9QRU#MPO G9��QPUHVYU8_`F8_`UHITJrO9U[ILQRZ~U[��\EMPg9U[I)u;Z~U·_�U8_
S9ZNU��BU[]Pu9MRfhg[_�G9O9QØz{]PO�¥ n]PO[_�QRUHO9Ò;G9K~VYMPIYUHO6S9ZNU�UHZNO9FHZNQPU�÷ n]RQPKNZ~fhg;^PUHZ _�â/S;Z~UT�*UHfhg`v
VLU[K d"ZNIY^£G;O9QPU[O#F8d"ZNVYfhg9UHO � _�IYMPg;K~G9O;Q)G9O;SØ÷¨Mc_�U[ILZNU�G9O[_�UHI�S9ZNUHVYUHO���UHS9ZNO9QRG9O9QPU[O#F[G
V�_`G9S9ZNUHIYUHO9�
� fhg9KNZ~U[çPKNZ~fhg�ZNV�_oMPG;fhgØS9ZNU�ÝtG9Ve_�MRO9S9VYQPKNUHZNfhg£G;O9Q"S9U[I/÷¨Mh_`UHIYZ~U[â���Z _�dXUHKNfhg9UHI�VYZ~fhg�S9UHI
Z~O;O9UHIYU�Þ3G9i�u9MRG/z�]ROoabU[G`_�IY]PO;UHO9Ve_�U[ILO9U[Oou�UHVYfhg9ILU[Z~u�UHO"K~nMRVLVe_�âmO9ZNfhg[_BQPU[O9MPG"ulU[^�MRO9O[_��
\3MØS9ZNUo\3ZNfhg[_�U�z{]PO�a3UHG`_`IL]RO9UHO9Ve_�U[ILO;UHO�ZN� ÝtU[O[_�IYG9� h MPu9g;nMPO9QRZ~QEz{]PO�S9U[Ik÷¨MPVYVYU
S9UHV"abUHGõ_�IY]PO9U[O9V�_`UHIYO9VtrEu�UHZr�P ]¡�ä©¶ �P ]¡�Ñ�Q]§PfH�½¨�K~ZNUHQc_#G9O9SùS9MR�TZ _ÚQPIYn]PçRUHIEMPKNVXS9Z~U
z�]ROÜwXU[ILO9��Mc_�UHIYZNUTG;OH_`UHIXO9]RIL��MRK~U[OÜ��UHS;Z~O9QRG9O9QRUHO h µø�P ]¡�£�Q]§PfH�½¨&rXZNVe_�â=�ÚnG9VYVLU[O
Z~O¿S9UHI3ÝtG9Ve_�MPO;S9VLQRK~U[Z~fhgmG9O;QßS9Z~U"ulU[Z?S9U[O��*UHfhg9VYUHK d"Z~IY^mG9O9QRUHO}S9UHI3abU[G`_�IY]PO9U[O¨G9O`v
_�U[ILU[Z~O9MRO9S9U[IXMPG9i _`ILU·_�UHO;S9UHOù^mG9IYFHIYUHZNfhgHdXUHZ _�ZNQPU[O¿wXIYnMPi _`UTS;UHIoVe_�MRIL^RUHO#��U[fhg9VLU[K d"ZNIev
^mG9O9Q h S9Z~U¿wXUHIYO9^mILnMRi _�U�rßu�UHIhnG9fh^mVYZ~fhg[_�ZNQh_ßdXUHIYS9U[O9�k\EZ~UÜS9MPu�UHZ3MPG9i _`ILU·_�UHO;S9UHO*qÛ]cv
_�U[OH_`Z~MRK~U�VYZ~O9S u9Z~VYg9U[I)O9ZNfhg[_}g;Z~O9IYUHZNfhg9U[O9S�QPU[O9MPG u�UH^`MRO9O[_���JrIYVLfhg[dXUHIe_Xd"Z~IYS U[Z~O;U
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������¯"çÙº



�R  J�Z~O9KNUHZ _�G;O9Q

VY]PKNfhg9U#��U[VLfhg9IYUHZNu9G9O;QÜF[G9VLnMc_�F[K~ZNfhg S9G;ILfhg6S9MPV���n]PQRK~ZNfhg9U�ÞbG9i _`ILU·_�UHO�O9U[G9UHI�U8Ùt]c_�Z v
VYfhg9UHIX|�UHZNKNfhg9UHO�d"ZNUßFH�N���r¤ÛstÒ�UHIY]PO9U[O9� � fhg;K~ZNUHçRK~ZNfhgØ_�IYZ _L_ØMPG9fhg S;MPVoq�IL]Ru9K~U[� S9U[I
��UHg;MPO9S9KNG9O9Q}U[Z~O9U[VXabU[G`_�IY]PO9U[O9Ve_�UHIYO9VXMRK~VB×�Z~U[K _`UHZNK~fhg9U[O9Ves�Ve_�U[� MPG;i��=÷¨Z _#S9UHIXÝtGõv
Ve_�MRO9S9VYQPKNUHZNfhg£G;O9QbZNV�_bS;UHIÛÝtG9VYMP����UHO;g9MPO9QEF8d"ZNVYfhg9UHOT\3IYG9fh^oG;O9S�\3ZNfhg[_�U�QPU[QPUHu�UHO;â
MRG9VkS9U[�ÑS;MPVÛ×bU[ILg nMPK _�O9ZNVbS9U[Ib÷¨MRVLVYUXUHZNO9U[VbabU[G`_�IY]PO;UHO9Ve_�U[ILO9VbFHG¨VYUHZNO9UH�Ñ¥kMRS9Z~G;V
MRu9QPU[K~U[Z _`U8_�d�U[ILS;UHO�^�MRO9O9�
\EMPVTÝtZNUHKBUHZNO9UHVTG9��i�MPVYVLU[O9S9U[O�÷¨]mS9UHKNKNV)S9U[I � _�IYMPg9KNG9O9QRVLU[�TZNVYVLZN]POØz�]RO�¥ n]ROH_`QPU[O`v
Ò9G;K~VYMPIYUHO�ZNV�_3U[VLâ;VL]YdX]Pg9K�S;Z~Uku�UH]Ru9MPfhg[_`U8_�U[O � Ò�UH^[_�IYUHOßF[GßILU[Ò9IL]mS9G;FHZNUHIYUHO9â�MRK~V=MRG9fhg
S9MRV3Ý¡G9V�_`MPO9S;UH^P]R���TU[O¨S9U[IEq�G9KNVLi�]RIL��UHO¿FHGæUHIY^£KNnMPIYUHO;�¡JrZNO¿VY]PKNfhg9U[V3÷¨]mS9U[K~KA�)G9ç
z{UHIYVLfhg9ZNUHS;UHO9UBÞbVYÒlU[^[_�Uku�UHZNO9g9MRK _`UHO9�9\EMPF[GßQPU[g9n]PIYUHO)S9Z~UÛ��U[fhg9VLU[K d"ZNIY^£G;O9QPÒ9IY]PF[UHVYVLU
u�UHZ=S;UHIXÞbu;u9ILU[��VLG9O;Q�S;UHIoMR^£^mIYU8_`Z~U[I�_`UHO¿÷¿Mh_�U[ILZNU�MPOæS9UHOù��MPQRO9U8_`Z~VYfhg9U[OÜqÛ]RK~U[O9â
S9U[I � _�IYMPg;K~G9O;QPVe_�IYMPO9VYÒl]RI�_�Z~O;O9UHIYg9MPKNuTS9UHI=J���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO9â£S9ZNU�WXUH]P��U·_�IYZ~U�S9U[I
J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHO9âkVY]Yd"ZNU¿S9ZNUÜJ��lU[^[_�U¿S;UHI}ÞbKNK~QRUH��UHZNO9U[Oø¥kU[K~Mc_�Z z�Z _�nMc_�Ve_�g9U[]PIYZ~U[â
ZNO9VYulU[VL]RO9S9UHIYU"S;Z~U�Ö¡ZNfhg[_�MRu9K~U[O9^mG9O9Q�Z~�ÅVe_�MRIL^RUHOÜWXILMYztZ _�Mh_`Z~]RO9VYi�UHKNS¨UHZNO9UHV�a3UHG`_`IL]cv
O9U[O9Ve_�UHIYO9VY�ra3UHu�UHO U[Z~O;UH� u�UHVYVLU[ILU[O�×bUHIYV�_`nMPO9S9O;Z~VTS9UHIbz�U[ILVYfhg9ZNUHS9U[O9UHO Ò;gHstVYZ~^`MRK~Z v
VYfhg9UHOæqrIY]PF[UHVYVLU)K~MRVLVYUHOæVYZ~fhgù��Z _#U[Z~O;UH� VY]PKNfhg9U[OÜ÷¨]mS9U[K~KrMPG9fhgæWXILU[O9FHU[OùienG9IoS9ZNU
¥kMRS9ZNUHO#z�]POæabU[G`_�IY]PO;UHO9Ve_�U[ILO9U[OÜMRO9QPU[ulU[O9�=ÝtG;VLMR�T��U[OÜ��Z _#S9UHOùMPG;VXS9UHOùu�UH]Puõv
MRfhgH_`U8_`UHO���MPg;O9Ò9MPIYMP��U·_�UHIYO u�UHVe_�ZN�T�k_�U[O ÷¨MRVLVYUHO}z{]PO�a3UHG`_`IL]RO9UHO;V�_`UHIYO9UHO6VLZNO9S
S9ZNUHV�wXIYZ _`UHIYZ~U[O9â;d�U[K~fhg9UTUHZNO9UTILU[MPKNZ~Ve_�ZNVYfhg9U"ÝtG;V�_`MPO9S9VYQPKNUHZNfhgmG9O9QÚU[ILi nG;K~KNUHOæ�"G9VYVY�?J�V
ZNV�_¿S;Z~U[V#UHZNO9U[IÚS9UHIXd�U[O9Z~QRUHO�j nMPKNK~U[âbZNO�S9UHO9U[O*MPVe_�IY]PÒ9g[stVYZ~^`MPKNZNVLfhg9U���UH]Ru9MPfhg[_�G;O`v
QRUHO}UHZNO9UHO}��UHZ _�IYMPQ�F[G9Ik|/g9U[]PIYZ~U nG9u�UHIbS9UHO�ZNO9O9U[ILU[O�Þ3G9i�u9MRG�S9UHIk÷¿Mh_�U[ILZNUXKNUHZNV�_`UHO
^mn]PO;O9UHO9�
\EZ~U[VLU/Þ3ILu�UHZ _3u�UHg9MRO9S9U[K _3U[Z~Oß÷¿]£S;UHKNK~â9��Z _3S9U[� VYZ~fhg�MRG9V=S9U[I=ulU[]Pu9MRfhg[_�U8_`UHO�j;]RIL�
S9U[Irq�G9K~VYUAz{]PO�¥kn]PO[_`QPUHO;Ò9G9KNVLMRILU[OTVY]YdX]Pg9K9S;Z~U3ILU[K~Mc_�Z z�U/Ö¡MRQPU/S9U[Ir÷¨MRQPO9U·_�Ò�]PKNUHâlMPKNV
MRG9fhg¿S9MRVXJr��ZNVLVYZ~]RO9VY�"G9Ve_�U[I3MROÜS9U[OÜqÛ]RK~U[O¿G9O[_`UHIX��UHIhnG9fh^mVLZNfhg[_�ZNQPG9O;Q#S9U[IEÖ?Z~fhg[_Lv
MRu9K~U[O9^mG9O9Q�UHIYVYfhg9K~ZNUHçRUHO�K~nMRVLVe_�� nybu�UHIkS9ZNUXJr��ZNVLVYZN]PO9VYÒ9IY]PFHU[VLVYUEVLU[K~u9Ve_/dXUHIYS9UHO�g9ZNUHIev
u�UHZ9^RUHZNO9UHIYKNUHZ9Þ3O9O9MPg;�TU[O�FHG9QRILG9O;S9UHQRUHKNUHQh_`��\3ZNUkU[ILF[Z~U[K _`UHO�JrIYQPU[u9O9ZNVLVYU�VYZNO9SßVL]R��Z _`â
MRu9QPU[VLU[g9UHO)z�]RO}UHZNO9Z~QRUHO¨QRILG;O9S9KNUHQPU[O9S9U[O�QRUH]R�TU·_�IYZ~VYfhg9U[O�Þ3O9O9MRg9��UHO9â���]£S;UHKNK~G9Oõv
MRu9g9nMPO;QPZNQPâBG9O9S�^£n]RO9O9U[O S9MRg9UHI���Z _ßz{UHIYVLfhg;Z~U[S9UHO9U[O�Jr��ZNVLVYZN]PO9VY��]£S;UHKNK~U[O}z�U[ILQRK~Z v
fhg9U[OØG;O9S}Z~O[_�U[ILÒ;ILU·_�ZNUHIe_BdXUHIYS9U[O9�
à ��Þ3u9VLfhg;O9Z _L_k�P�N�bS9U[V�i�]RK~QRUHO9S;UHOowXMRÒ9Z _`UHKNVA�Ûd"ZNILS)FHG9O9nMRfhg9Ve_�MRG9i9S9ZNU�J�O[_8d"Z~fh^mKNG9O9Q
z{]PO�^P]P��Ò9MR^[_�UHOØBXumÓ�U[^H_`UHO}ZNO��BZNO9nMRILVestV�_`UH��UHO�UHZNO9QPU[QPMRO9QPU[O9â{G9O9S�S9ZNUXMPKNK~QRUH��UHZNO
nG9u;K~ZNfhg9U�wXKNMPVYVLZNÕ9FHZNUHIYG9O9QØz{]PO�¥kn]PO[_`QPUHO;S9]PÒ9Ò�UHKNVe_�UHIYO9U[O6S9MRILQRUHKNUHQc_�� à O*Þbu;VLfhg9O;Z _L_
�R�~�TdXUHIYS9UHOùS9ZNUXz{UHIYVLfhg;Z~U[S9UHO9U[OÜÞ3^m^£IYU8_`Z~]RO9VY�TU[fhg9MPO;Z~VY��UHOØz�]RILQRUHVe_�UHKNK _ßG;O9S�VYÒlU·v
F[Z~U[K~K?MPG9iAS9ZNUoÞb^m^mIYU8_�ZN]PO}MRG9iAabUHGõ_�IY]PO9U[O9V�_`UHIYO9UX��Z _�V�_`MPIY^PU[O�÷¿MPQPO;U8_�i�U[K~S;UHIYO�U[Z~Oõv
QRUHQPMRO9QPU[O9��\3ZNU�d"Z~fhg[_�ZNQPVe_�U[OØ��U[]Pu9MRfhgH_`G9O9QRVLU[Z~QRUHO9VYfhg9MPi _`UHOEz{]PO#¥bn]PO[_�QRUHO9Ò9G;K~VYMPIYUHO
VYZ~O;S#ZNOØÞ3u9VLfhg;O9Z _L_o�P�Nä)F[G9VLMR���TU[O9QPU[i�MPVYV�_`�lJ�Z~O nybu�UHIYu9KNZ~fh^ nG;ulU[IBS;Z~U�ÞbO;V nMc_�FHUEFHG;Ià O[_�U[ILÒ;ILU·_�Mh_`Z~]RO S9U[IßqrG9KNVYÒ9IL]RÕ9KNU"z{]PO�¥ n]PO[_`QPUHO;Ò9G9KNVLMRILU[O�d"ZNILS�Z~O�Þ3u9VLfhg;O9Z _L_Ü�P��%



�R�

QPU[QPUHu�UHO;� à OæwXMRÒ9Z _�UHKAä)d"ZNILSæS9ZNUßÞbO9MRK stVYUHO9��U8_`g9]mS9UHâÛ��Z _#S9UHIXZNOæS9Z~U[VLU[IXÞbIYulU[Z _
ulU[]Pu9MRfhg[_�U8_`UoqrG;K~VYÒ9IY]PÕ9KNUBz�]RO�¥bn]PO[_�QRUHO9Ò9G;K~VYMPIYUHO}G9O[_�U[ILVYG9fhg[_/dXUHIYS9UHO9â?S9U8_`MPZNK~KNZNUHIe_
S9MPIYQPU[K~U[Qh_`�£\EZNU/VLÒ�UHF[Z~U[K~KNUHO�JrZNQPU[O9VYfhg9MPi _`UHOTS9UHVÛ¥kn]RO[_�QPU[O9S9]RÒ9ÒlU[K~Ve_�U[ILO;V�stVe_�UH��VA¤bU[I�v
fHG9KNUHV;ábvh�6ÍR¤bÝ�¤bU[ILf[G9KNZ~V�VLZNO9SXZNOowXMPÒ;Z _`UHK6%bFHG9VYMP����UHO9QRUHi�MRVLVe_�� à ��MRO9VYfhg9K~ZNUHçRUHO9S;UHO
Þbu9VYfhg9O9Z _�_Ç%R�~�3dXUHIYS9UHO�S9ZNU�MPO9MRK stVYZ~U[I�_`UHO�qrG9KNVLÒ;IL]RÕ9K~Urz�]RILQRUHVe_�U[K~K _�� à O�wXMPÒ9Z _�U[K�%P�N�
d�U[ILS;UHO»S9ZNU JrIYQPUHu;O9Z~VYVYUæS;UHI¨Þ3OHdXUHO;S9G9O9Q*S9U[I�÷¨U8_`g9]mS9U�MRG9i)q�G9KNVLÒ9IY]PÕ;K~UØz�]RO
¤bU[IAábvh�ßQPU[FHUHZNQh_oG9O;S�Z~� MPO9VYfhg9KNZ~U[çPUHO;S9UHO�wXMPÒ9Z _�U[K2%P�Nä�S9ZNVL^mG`_`Z~U[I�_`� à O}Þbu9VYfhg9O9Z _�_
%P�NäP�Nä�d"ZNILS S9MRulU[Z�VYÒ�UHFHZNUHKNKrMRG9i/S9ZNU#VestV�_`UH��Mh_`Z~VYfhg9UÚÞ3u9g9nMPO;QPZNQP^PU[Z _#S;UHI"q�G9KNVLi�]RIL�
z�]ROÚS9UHI�qrg9MRVLUbS9UHVBäP�cvx|�MPQRU8vhÝmst^£KNG9VAUHZNO9QRUHQPMRO9QPU[O9�;J�V�d"ZNILS#QPUHF[UHZNQh_`â;S9MRVLV�MPG9VYQPU·v
g9UHO;Soz{]POÚS9U[OØQRUHi�G9O;S9UHO9U[O#J�ILQRUHu9O9ZNVYVLU[OÚienG9I�S9ZNUEWXU[]P��U8_`ILZNUbG;O9SØJ���Z~VYVLZN]PO;VLfhg9Mcv
ILMR^[_�UHIYZNV�_`Z~^mâ{VLZNfhg�S9Z~UXu�UH]Ru9MPfhg[_`U8_�U[O#q�G9K~VYi�]PIY��UHO�Z~��¥kMPg9��U[O�U[Z~O;UHV/÷¨]mS9U[K~KNV/S9UHI
VLG;^£F[UHVYVLZ z�U[O�Þbu;VLfhg9Mc_�_`G9O9Q¿S;UHI�ulU[Z~S;UHO J���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHOùS9G9IYfhg S;UHO ZNO9O9U[ILU[O
¥kMPO;S S9UHI)Þb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulU3z�U[ILVe_�U[g9UHOùKNMPVYVLU[O9�=J�ILQRUHu9O9ZNVYVLUßipnG9I)S9ZNUÚ¥kn]PO[_`QPUHOõv
Ò9G9KNVLMRILU�ã/UHO[_`MPG9IYG9V3ábvhäÜG;O9S¨×bU[K~MØá3vx�#d�U[ILS;UHO ZNO�wXMPÒ9Z _�U[KB�#z�]RILQRUHVe_�U[K~K _�G9O;S
��Z _�S9UHO;UHO}z{]PO ¤bU[ILf[G9KNUHV/á3vx�Úz�U[ILQRK~ZNfhg9UHO;� à �åMPu9VYfhg9KNZ~U[çPUHO;S9UHO wXMRÒ9Z _`UHKI)ßdXUHIev
S9UHO¿S9Z~U"QPU8dX]PO;O9UHO9U[O}JrIY^PUHO;OH_`O9ZNVLVYUXFHG9VYMP����UHO;QPUHi�MRVLVe_"G9O9S�U[Z~O;UHO�ÞbG;VLu9KNZNfh^ØMRG9i
FHG9^ nG9O;i _�ZNQPUXÞbO[dXUHO9S;G9O9QPU[O}QPUHQRUHu�UHO9�



èzé�ê ë ¯Úý�ìËí[ÿ�îðïH§�¯�± k¯�±)kþòñóí[¯LôªXþÛ©�õÚ©�ý¡b«®

à OXS9ZNUHVYUH�»wXMRÒ9Z _`UHKRVLZNO9SXUHZNO9ZNQPU=J�O[_8d"Z~fh^mKNG9O9QPVYVYFHUHO;MPIYZ~U[O=z{]PO���Z~O9nMRILVestV�_`UH��UHOXVY^mZ~F·v
F[Z~U[I�_`â¡ZNO�S9UHIYUHOT×bU[ILKNMPG9iÛU[VbF[G�÷¨MPVYVLU[O9MPG;V�_`MPG9VYfhgØF·d"Z~VYfhg9U[O�S9UHO¨u�UHZNS9U[O � _�U[ILO;UHO
G9O;S¨FHG¨Þ3^m^£IYU8_`Z~]ROTz�]RO�÷¨Mh_`UHIYZ~UoMRG9iAUHZNO¨^P]R��Ò9MP^[_�U[V©BXumÓ�U[^[_)^P]R�T�k_��?\3ZNU)VY^mZ~F·v
F[Z~U[I�_`UHO � F[UHO9MRILZNUHOøV�_`UHKNK~U[Oø^PU[Z~O;UHVYi�MPKNK~VØMPKNK~Uæ��n]PQPKNZNfhg9UHOöJ�O[_8d"Z~fh^mKNG9O9QPVedXUHQPUTz{]PO
��ZNO9nMPIYV�stVe_�U[�TU[O6S;MPIYâ/VL]RO9S9UHIYO�UHV�d"ZNIYS�MRO�UHZNO9Z~QRUHO���UHZNVLÒ;Z~U[K~U[O�QRUHF[UHZNQh_�âÛd"Z~U�U[V
MRG9i�QPIYG9O9SoS;UHI�G9O[_�UHIYVYfhg9Z~U[S9KNZ~fhg9U[OoÞbO;i�MPO9QRVL^R]PO9Õ9QRG9IYMh_�ZN]PO;UHO�z�]ROo��Z~O9nMRILVestV�_`UH��V�FHG
S9U[OTz�U[ILVYfhg9ZNUHS9U[O9UHO}JrIYVYfhg9UHZNOmG9O9QPVYi�]PIY��UHO�S9MPIYMPG;VkILU[VLG;K _`Z~U[ILU[O9S9UHI � stV�_`UH��U"^R]P�3v
��UHO�^`MPO9O;�
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� _`UHIYO9UB]£S;UHI � _�U[ILO;V�stVe_�UH��UBUHO[_�Ve_�U[g9UHOTZNO9O9UHIYg9MRK~u)QPZNQPMPO[_`Z~VYfhg9UHI?Z~O[_`UHIYV�_`UHKNK~MRILU[I¡÷¨]cv
KNUH^9nG9K d�]RK~^RUHO9âRdXUHO9O}S9U[ILU[OØS;Z~fhg[_�U[ILU�¥kU[QPZN]PO9U[OØMRG9i�QPIYG9O9S}ZNg9IYUHI/JrZNQPU[O9QPIYMYztZ _`Mh_`Z~]RO
^R]PKNK~MRu9Z~U[ILU[O9�Û\EMPu�UHZrF[UHIYi�nMPKNK _�S9Z~UX��]RK~^RUßZ~O jlILMRQP��UHO[_�U[â=MPG;V"S9U[ILU[OæwXU[ILO;UHOùVLZNfhg
ZN�.×bU[ILKNMPG;i/S9UHIk×bUHIYS9Z~fhg[_`G9O9Q�VY]PQPU[O9MPO;OH_`UßqrIY]h_`]PVe_�UHIYO9Ußu9ZNKNS9UHO9�IBXu�UHZNO ZNVL]RK~ZNUHIev
_`UHI � _�U[ILO;â�U[Z~Oæ��Z~O;nMPIYV�stVe_�UH� ]mS9U[IEU[Z~O � stV�_`UH� ��Z _Ú�TU[g9IYUHIYUHO � _`UHIYO9UHOæQPU[u9ZNK~S9U·_
d"ZNILS;â�g9nMPO9Qc_/z�]ROØS9U[��Þ3O9i�MPO9QRVLF[G9Ve_�MPO;SØS9U[IA�*]PKN^PU�MPu9�¡Ö¡UHZNS9U[I/K~nMRVLVe_oVLZNfhgØS;Z~U[VLU[I
×b]RILQRMPO9Q�O9ZNfhg[_�S9ZNIYUH^[_�u�UH]Ru9MPfhg[_�U[O9�B\3ZNUØu�UHZBS9U[I)wX]ROH_`ILMR^[_�ZN]PO S9U[V)WXMRVLU[V"i�IYUHZ v
dXUHIYS9UHO;S9UbWXIYMYztZ _`Mh_�ZN]PO;VLU[O9UHIYQPZNU/ienG9g9Ie_�F[G#U[Z~O9U[I�J�ILg;n]PgmG9O9Q)S9UHIB|?U[��ÒlU[ILMc_�G9IY�l\EZNU
z{]POùS9UH� WXMPV"MPG9VYQPU[g9UHO9S;UE�
nMPIY�TU[V�_`ILMRg9KNG9O9QTd"ZNILSØz�]ROùS9UHO WXMRVL��]PKNUH^;nG9KNUHO ZNO



�P�N��JrO[_8d"Z~fh^mKNG9O9QTUHO9QRUHI/��ZNO9nMPIYV�stVe_�U[�TU �Rä

S9UHI�G9��QRUHu�UHO9S9U[OX�*]PKN^PU3MPu9VY]PIYu9ZNUHIe_3G9O9SØS9Z~��G9V/ZNO#MRK~KNUb¥kZNfhg[_�G9O;QPUHOØILU[UH��Z _�_�ZNUHIe_��
\3ZNUTWXUHu9G9Ie_TS;UHI � _�U[ILO9U/z�]PKNKNFHZNUHg[_TVYZ~fhg�VY]P��Z _Tg9ZNO[_�U[I3U[Z~O9U[� Z~� ZNO9i�ILMRIL]c_�U[OT��U[K v
K~U[O9KNnMPO9QRUHOmulU[ILU[Z~fhg�Ve_�IYMPg9KNUHO9S;UHO"×b]PIYg9MPO9QR�
÷¨MPO"^�MRO9OXVYZ~fhgXg9U[G`_�UtÓ�UHS9]mfhgX��Z _B¤bZNKNi�Utz{]PO�ã/]P��Ò9G`_`UHIYVLZN�"G;K~Mc_�ZN]PO9U[OXUHZNOX�BZNKNSoS9UHI
×b]PIYQPnMRO9QPUA��MPfhg9U[O9â S9ZNU=F[G9ItJrO[_`V�_`UHgmG9O9Q�z{]PO � _�U[ILO;UHO9â � _�U[ILO9VestV�_`UH��UHOX]mS9U[ItVY]PQPMRI
qrKNMPO9U·_�U[O9V�stVe_�U[�TU[O#i nG9g;ILU[O h VLZNUHg9U�F[�~������Mh_`UE�R P R Pâ��B]RVLVB�6'&'P�RM6r���Þbu;g nMPO9QRZ~Qbz�]RO
S9UHO)ÞbO9i�MRO9QPVYÒ9MRILMR�TU·_�U[ILO�S9U[I9�*]PKN^PU[âPZNO9VLu�UHVY]PO;S9UHIYUrS9U[ILU[OX÷¨MPVYVYUHâ£QPUH]R��U8_�IYZNVLfhg9U[I
j;]RIL��âr¥b]h_�Mc_�ZN]POùG9O9S |�UH��Ò�UHIYMh_`G9ILârG9O9S U8z{UHO[_�G;UHKNK=MPG9fhgù��MPQRO9U8_`Z~VYfhg9U[Ioj;U[K~S9U[ILâ
K~ZNUHi�U[ILOßS;Z~U � Z~�)G9K~Mc_�ZN]PO9U[O � stV�_`UH��U/Ò9IY]h_�]RV�_`UHKNK~MRILU[IAwXUHIYO9U/��Z _3÷¿MPVYVLU[OHz{UHIYg9nMPK _�O;Z~Vev
VLU[O)G;O9S)Þ3u9Ve_�nMPO;S9UHO�S9U[I�qÛMRI�_`O9UHIYâHd"Z~U���MPOTVLZNU�MPG9fhg)MPG9VÛ��U[]Pu9MRfhgH_`G9O9QRUHO�Ó�G9O;QPUHI
\3]RÒ9Ò�UHKNV�_`UHIYO9U�ZNO"G;O9VLU[ILU[I?÷¿Z~KNfhg9Ve_�IYMPVYVLU=Õ;O9S9U8_`��\3MRFHG)QPUHg;n]PIYUHOXVYfhgHdXMPfhgXQRUHu9G;O9S9U8v
O9UE\3]RÒ9ÒlU[K~Ve_�U[ILO;U3��Z _XÞ3u9Ve_�nMPO;S9UHOØQPIYn]PçPU[IrMRK~VBU8_8dXM)�R �¨)u9Z~V��R �£�Þ/y>sbU[ulU[O9VL]bd"ZNU
UHO9QRU)\E]PÒ;ÒlU[K~Ve_�U[ILO9U[âAS9UHIYUHOÜÞbu9Ve_�nMRO9S9UT^£KNUHZNO9U[I3MRK~V��ßÞ/yôVLU[Z~OÜ^£n]RO9O9U[O9�A\3MRIhnG9u�UHI
g9ZNO9MPG9V�Õ9O;S9U8_¨��MPO6MPG9V�S9U[O � ZN�"G9KNMh_`Z~]RO9UHO6UHZNO9U�^£IYZ _�ZNVLfhg9U�¥k]c_�Mh_`Z~]RO9VYi�ILU �£G;UHO9F[â
G9O[_�U[ILg9MRK~u*S;UHIYUHI#MRG9VYVLfhg9KNZNUHçPKNZNfhg�ZNVY]PKNZ~U[I�_`U¨qrIY]h_`]PVe_�UHIYO9U}QPU[u9ZNK~S9U·_#dXUHIYS9UHO h �B]RVLV
�6'&'6'6rL�A�BU[]Pu9MRfhg[_�G9O9QRUHOÚz�]POÜ÷¨]PKNUH^;nG9K dX]PKN^PUHOÜFHU[Z~QRUHO9âÛS9MRVLV�G9O;QPUHi�nMRg9IXS9ZNU�¤bnMPKNi _�U
S9ZNUHVYUHIb��]RK~^RUHO VYfhg9O9UHKNKNUHI"IY]h_`Z~U[ILU[O MPKNV)S;Z~U[VLUÚ^mIYZ _`Z~VYfhg9UØ¥k]h_`Mh_�ZN]PO;VLi�IYU��mG9U[O9FHâtd�MRV
S9ZNUÜ¤3nMPG9Õ9QR^PU[Z _ùienG9I}S9MPV�ÞbG9i _`ILU·_�U[O z�]ROö\E]PÒ9Ò�UHK v¨G9O9Sø÷¿UHg9IYi�MPfhg9VestV�_`UH��UHO*U[I�v
^mK nMRILU[Obd nG;ILS9U[�9Jru�UHO;VL]Bd"ZNILS�U[Z~OEdXUHZ _�U[ILU[V=JrIYQPU[u9O9ZNVÛS9UHI � Z~�)G9K~Mc_�ZN]PO9U[O9â9S9MRVLVrVLZNfhg
u9ZNO nMPIYU"q�IL]c_�]PVe_�U[ILO;UoMP� ÞbO;i�MPO9QØZ~g9IYUHIrdXUHZ _�UHIYUHO¿JrO[_8d"Z~fh^mKNG9O9QÚZNO¿U·ÙtFHUHO[_`ILZNVLfhg;UHO
BXILu;Z _`V3u�UHÕ9O;S9UHO9âlz{]PO�S9U[O¨��UH]Pu;MPfhg[_�G9O;QPUHO�u�UHVe_ nMc_�ZNQh_`�?Þ3G9i�QPIYG9O9S¨S;Z~U[VLU[I3|�Mh_`VLMcv
fhg9UHOùQRK~MRG9u`_#��MPOùFHG;�TZNO9S9U[V�_�S9Z~UXd�U[VLU[OH_`K~ZNfhg9U[OÜq�IL]RFHUHVYVYU)S9U[IoJrO[_`V�_`UHgmG9O9Q)z�]RO
\3]RÒ9Ò�UHKNV�_`UHIYO9V�stVe_�U[�TU[O}ILZNfhg[_�ZNQkz{UHIYV�_`MPO9S9U[OØF[GØg;MPu�UHO9�
�
nMPg9IYUHO;S¨S9UHIEj;IYMPQR��UHO[_�Mc_�ZN]PO�UHZNO9U[I=�*]PKN^PU)UHO[_�Ve_�U[g9UHOÜFHG9O9nMRfhg9Ve_)wXUHIYO9U"��Z _�U[Z v
O9UH��¥bMPS9ZNG9V}Z~OøS9UHI}WXIYn]PçPU[O9]PIYS9OmG9O9Q�z{]POö�R *Þ/y h ��]PVYVØ�&'6'P�RuKr��3ÞbG9V}ZNg9O9U[O
^mn]PO9O9U[O�S9G9IYfhgTjlILMRQP��UHO[_`Mh_�ZN]PO)OmG9I=\E]PÒ9Ò�UHKNV�_`UHIYO9U/��Z _EUHZNO9UH� Þbu9Ve_�MRO9Sðüö�R EÞ/y
UHO[_�Ve_�U[g9UHO;�=JrO[_�VYfhg9U[Z~S9U[O9SæienG9IoS9ZNUßJrO[_�Ve_�U[gmG9O9Q"z�]POæVYUHg9IXU[O9QPU[OÜ\E]PÒ9Ò�UHKNVe_�UHIYO9U[O
Z~Ve_ES;MPV=Þ3G9i _�IYU8_`UHOÚU[Z~O9U[IrF·d�U[Z _`UHOßwX]PKNKNMPÒ9VYÒ9g9MRVLU[â�d�U[O9OßS9ZNUk|?U[��ÒlU[ILMc_�G9I�Z~�ôwXUHIYO
S9UHI��*]PKN^PU[â�O9MPfhgod�U[Z _`UHIYUHI�Þb^m^mIYU8_�ZN]POoz�]ROØ÷¨Mc_�U[ILZNU3G;O9SØwX]RO[_�IYMP^[_�ZN]PO9â{g9]mfhgØQPU8v
OmG9Q�Z~Ve_bG9���*MPVYVLU[ILVe_�]R�l��]RK~U[^9nG;K~UBFHG�S9ZNVLVY]PF[Z~ZNUHIYUHO;� à � ÞbO9VYfhg9KNG9VYV�MRO�S9Z~U[VLU�q�g9MPVYU
^`MPO9OÜUHV�FHG9IrdXUHZ _�UHIYUHO¿j;IYMPQP��U[OH_`Mh_`Z~]RO�UHZNO9UHV�u�UHIYUHZ _�V�z�]RILg9MRO9S9U[O9UHO�wXU[ILO9VE^P]R�3v
��UHO h ��]PO9O9U[K~K�x ��Mh_�U)�6'&'6%6rL�tÞbG;i=S9ZNUHVYU/�*UHZNVLU)K~nMRVLVe_)VYZ~fhg¨S;Z~U)JrO[_�Ve_�U[g£G;O9Q�z�]RO
VLU[g9I/UHO;QPUHO}\E]PÒ9Ò�UHKNVe_�UHIYO9U[OØU[IL^mKNnMPIYUHO9â{S9U[ILU[O�Þ3u9Ve_�MPO;SØý��^þ � ¤oZNV�_`�
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à O}UHO;QPUHO���ZNO nMPIYVes�Ve_�U[��UHO�^ n]RO9O9U[O�VLZNfhg}S9Z~U � _�U[ILO9U"MPG9i�QRILG9O;S�ZNg9IYUHIkQRILMYztZ _�Mc_�Z z�UHO
�*UHfhg9VYUHK d"ZNIL^mG9O9Q6Z~O�ZNg9ILU[IØJ�O[_8d"Z~fh^mKNG9O9Q VYUHg;I�Ve_�MRIL^�QRUHQPU[O9VYUHZ _�ZNQ u�UHUHZNOK59G;VLVYUHO9�
\EZ~U�J�O[_8d"Z~fh^mKNG9O9Q S9U[IÚulU[Z~S;UHO � _`UHIYO9UTz�U[ILK nMPG9i _¿S;MPO9O�VYUHg9IÚG;OH_`UHIYVLfhg;Z~U[S9K~ZNfhg�Z~�
×bU[ILQRK~U[Z~fhgùFHG S9UHITZ~VY]PKNZNUHIe_�UHI � _�U[ILO9U[�t�
nMRg9IYUHO9S S9U[I)IYUHKNMh_`Z z*Ve_�MPu;Z~KNUHO q�g9MPVYUÚS9U[V
�*MPVYVLU[ILVe_�]R� vh��ILU[O9O9U[O9VoMP�å��UHQRZ~O;O�Z~g;ILU[I)Jtz�]PKNG`_`Z~]RO MPG9ikS;UHIT¤bMPG;Ò`_�IYUHZNg9UHâBUHO[_Lv
d"ZNfh^PU[K~O*VYZ~fhg*S;Z~U � _�U[ILO9UÜFHG9O;nMPfhg9Ve_ÜG9O9MRu9g9nMRO9QPZNQ}z�]RO9UHZNO9MRO9S9UHIY�b\EZNUHV�QPUHVYfhg9ZNUHg[_
MRG9i¡S9U[I/OmG9^mK~U[MPIYUHO�ÝtUHZ _�VY^`MPKNM&%('�)+*�âmd�U[K~fhg;UES;G9ILfhg
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QRUHQPU[ulU[OoZNV�_`â�d�]RulU[Z , ' S9MRVAJrO9U[ILQRZ~U[ILU[VLU[I�z{]PZNI�]£S;UHIAS9ZNU�J�O9UHIYQPZNUHâ£S9ZNUBu�UHZ�S;UHIAj;G9VYZ v]RO"S9U[VÛQPUHVYMP�k_�U[O/�*MPVYVLU[ILVe_�]R�lV�G9��QPU[VLU·_�F8_AdXUHIYS9UHOT^`MPO9O;â�G9O9S . S;Z~U�Ö¡U[G9fhg[_�^mIYMPi _
S9U[V � _�U[ILO;V/Z~Ve_��m�*UHQRUHO}S9U[I h UH��Ò9ZNIYZ~VYfhg9UHO"r/÷¨MPVYVLU·vxÖ?UHG9fhg[_`^£IYMPi _���UHFHZNUHgmG9O;Q
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¨�1 ä i nG9I h � ü � � r h �R�~�&r

u�UHS9U[G`_�U·_)S9ZNUHVYâtS9MRVLVkS;UHIk��MPVYVYUHIYUHZNfhg9UHIYU � _`UHIYO h S9U[IkqrIYZN�TnMRILVe_�U[ILO"r�â�S9MßVYUHZNO9UXj;Gõv
VYZ~]RO9VYILMc_�U?d�U[VLU[O[_�KNZ~fhgßQRILn]RçPUHIÛZNVe_EG9O9S#UHI=S9MRg9UHI���UHg9I�JrO9U[ILQRZ~U/U[ILF[UHG9Qc_3G9O9SÚVY]P��Z _
MRG9fhgÚg9U[K~KNUHIBZ~Ve_�â{VYZ~fhgØVLfhg;O9UHKNK~U[I�U[O[_8d"Z~fh^RUHK _EMPKNVBS9UHIB��MPVYVLU[nMPIY�TU[ILU � UH^mG9O9S;nMPIYV�_`UHIYO9�à Ve_ØS9U[IoQPIYn]Pçc_�Uß|�UHZNKrS9U[V/�*MPVYVLU[ILVe_�]R�lV�z{UHIYu9IYMPO9O[_�âÛu;Z~KNS9U8_}VLZNfhg UHZNO ¤bU[K~ZNG9��^PU[ILO;�
\EMßS9ZNUHVYUHIkF[G9O9nMPfhg;V�_oFHG�^;nG9g;K¡ZNV�_"G9�ÑS9ZNUXO9nMPfhg;V�_`U � _�G9i�U"S9UHIkjlG9VYZ~]RO9VLIYUHMR^[_�ZN]PO9U[O9â
S9U[O¿ä32�vhqrIY]PF[UHVYVLâtu�UHZAS9U[�ôÓ�U8dXUHZNK~V�S9IYUHZ�¤bU[K~ZNG9��^PU[ILO;U"ZNO¿UHZNO9U[O¿wX]Pg;K~U[O9V�_`]P��^PU[ILO
G9��QRU8dXMPO9S9U[K _�dXUHIYS9UHO;âtFHG�F`nG9O9S9U[O9ât^P]RO[_�IYMPg9ZNUHIe_oS9UHIk¤3UHKNZ~G;�T^RUHIYO9�t\EUHI3ILU[V�_`K~ZNfhg9U
�*MPVYVLU[ILVe_�]R�6u;ILU[O9O[_�ZNO�UHZNO9UHI � fhg;MPKNU�G;� S9UHO�¤bU[K~ZNG9��^PU[ILO���Z _¿U[Z~O;UHIßg n]Rg9UHIYUHO
¥kMc_�UEMPKNV�FHG`z{]PIY��\EZNUHV/i nG9g9Ie_oFHG�UHZNO9UHI�JtÙ�Ò;MPO9VYZ~]RO#S9U[I�¤ nG9KNK~U[�t��UHZ{ZNVL]RK~ZNUHIe_�U[O � _`UHIev
O9U[O�^`MPO9O S9UHIT¥kMPS;Z~G9V)S9UHV � _`UHIYO9V)MRG9i/�P R ¨u9ZNV)�R P R ÆþI�.MPO[d�MRfhg9VYUHO9�=\EM¿ZNg9IYU
BXu�UHIt59nMPfhg;UHO[_�U[�TÒ�UHIYMh_`G9IoIYUHKNMh_`Z z*^9nG9g9KBZ~Ve_�âBVLZNU#MRK~VY]¨IYn]h_`K~ZNfhg UHIYVLfhg;UHZNO9UHO9â¡dXUHIYS9UHO
VY]PKNfhg9U � _�UHIYO9U�IY]h_�UE¥kZNUHVYUHOØQPUHO;MPO9O[_��{��UHVYZ _�F8_oS9U[I � _�U[ILO���UHg9I�MPKNV��P�^����â�Ve_�U[Z~Qc_
S9ZNU/|�UH��ÒlU[ILMc_�G9IrS9UHV�¤bUHKNZNG9��^PUHIYO9V=VYfhg9KNZ~U[çPKNZ~fhgTVY]Bd�U[Z _3MRO9â9u9ZNV=MRG9fhg�S9MPV=¤3UHKNZ~G;�bv
u9IYUHO;O9UHO�F`nG9O;S9UHO}^`MPO9O;�

-/�"� �#������!:�K��� MN��!ð	�� [ 	��V��K!:�(4��#����JL����T6587:9:;=<?>@7=A�<CB�D:<3EGF�7=H
à OöU[Z~O;UH�%UHO9QRUHOö\E]PÒ;ÒlU[K~Ve_�U[ILO9VestV�_`UH� ^`MPO9OöU[Z~O;U¿wX]P��Ò�]PO9U[O[_�U¿O;Z~fhg[_æu�UHKNZNUHu9ZNQ
dXUHZ _EU·Ù�Ò;MPO9S9ZNUHIYUHO;�l\EZ~U3��U8dXUHQPG;O9Q�z�]ROÚ÷¨Mc_�UHIYZNUbZNOÚUHZNO9UH� � s�Ve_�U[� MPG9VBF8dXUHZ�VLZNfhg
G9��^mIYUHZNVLU[O9S9UHO � _`UHIYO9UHOùKNUHZ _�U·_ØVLZNfhgØz�]ROæZNg9IYUH�ü¥k]mfhg9U8vhqÛ]h_`UHO[_�ZNMPKÛMRu9�=JrV"Z~Ve_ØS9ZNU
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I�J=JLKNM:KPO �RQTSVULW�X(YS�Z�[�\^]�_�`ba�S�cVW�XP`�[d[�e"f3gbh�`�c Yikj e"\ l�m�XP`�f3XP\^S�[ n�YS�]�_�`�foh
`�Wqp@m�]�_�`�rs m�XP`�ftXP\dS�[�W�\dfuh
`�cqv@cVZ�\dXPS�[�`�Z�`�f3`Rh�`�Wxw3y+W�XP`�z{Wx|}`�c�~}r�����|k��|k`�c�� �������?������������
���
� a}`�c=�}���V�3�����
� ��\dW�X=h�\d`¡\^f3f3`�cVW�XP`6h�S�c�g�`�WVXP`�[^[�XP` Yikj e"\ l�m�XP`�ftXP\dS�[ n YS�]�_�`¢z&\dX=h�`�c£ m�cVz¤`�\^f3`�c i ]�_�X � a�`�c�\dftf3`�c�`k¥:S�g�c�S�f3g�`�l e�ft¦�Xk� §¢¨ � \^WVX©h�`�c«ª�`�c�Ye"_�cVe"f3g�Wdl�e"f3¦�X�h�`�cYi}j e"\ l�m�XP`�ftXP\dS�[ n�YS�]�_
`�f�h�`�c6Z�`�\dh�`�f¬¡m�z	l�m�f3`�ftXP`�f �

� G9����U/S9UHIÛWXIYMYztZ _`Mh_`Z~]RO9VLÒ�]h_`UHO[_�ZNMPKNUrS;UHIÛu�UHZNS9UHO � _`UHIYO9U�Ò9K~G;V=S9UH�
S9G9IYfhg)S9ZNU¦BXIev
u9Z _�MPKNu�U8dXUHQPG;O9QoG9� ZNg9ILU[OßQPU[�TU[Z~O;VLMR�TU[O � fhg[d�U[ILÒ9G;O9^[_3g9UHIez�]RILQRUHIYG9i�UHO;UHO"Ý¡UHO[_�IYZ v
i�G9QPMRK~Ò�]h_`UHO[_�ZNMPKN� à OØU[Z~O;UH� ��Z _oS9U[� ��Z~O9nMRILVestV�_`UH� ��Z _`IL]c_�ZNUHIYUHO9S;UHO#wX]m]RILS9ZNO9Mc_�UHOõv
V�stVe_�U[��KNnMPVYV�_oVYZ~fhg�S9MPV/¥b]£fhg;U8vhqÛ]h_�U[O[_�ZNMPK�VLfhg9IYUHZNu�UHO}MPKNVL�

® h+¯° r¬Û ¶�±>� ¡²³¯° ¶ ¯° ¡ ²
¶ ¶�±>� à²³¯° ¶ ¯° à ²

¶ �� h�¯´¤µ ¯° r à � h �R�~ä&r

\3MRulU[ZlVYZNO9SR±¦·ES9Z~U3WXILMYztZ _�Mc_�ZN]PO9VY^P]RO9V�_`MPO[_�U[â²� ¡·¶ à G9O9S ¯° ¡·¶ à S;Z~U3÷¨MPVYVLU[O�u9F8d"�lS9Z~UBXI�_`V�z{UH^[_�]RILU[O"S9U[I � fhg[d�U[ILÒ;G9O9^[_�U�S9U[I=ulU[Z~S;UHO � _�U[ILO;UHâ ¯´ S9UHI�×bU[^[_�]PIÛS;UHI{�
ZNO9^PU[K v
QPU[VLfhg[d"ZNO9S9ZNQP^PU[Z _�S9UHIVBXIYu9Z _�MPKNu�U8dXUHQPG;O9QoS9U[I � _�UHIYO9UEG9O9S ¯° S9U[I_BXIe_�Vez�U[^[_�]PI�UHZNO9UHI
|?U[V�_`��MPVYVLU[� à OÜS9Z~U[VLU[� qÛ]h_�U[O[_�ZNMPK¡QRZ~uõ_�U[V3U[Z~O9U nÞ©�mG9ZNÒ�]h_�U[O[_�ZNMPK�59nMPfhg9U[â¡S9U[OckIÖ[î#ÔPí
ðwÖPòxí[â9MPG;çPUHIYg9MRK~uoS;UHIYUHIA÷¨Mh_`UHIYZ~UBO9ZNfhg[_���UHg;IÛQPIYMYz�Z _�Mc_�Z z�MRO)U[Z~O;UHOTS9UHIAu�UHZNS9UHO � _�U[I�v
O9UrQRUHu9G;O9S9UHOXZNVe_ h VYZ~U[g9U=Þ3u9u9�£�P�N�6r��Rj=nG9K~K _BU[Z~O � _�UHIYOoVYUHZNO9UHO^kIÖ[î#ÔPí/ðÉÖPòxí�z{]PKNK~Ve_�nMRO9S9ZNQ

¹�¸ ���&� ����¹����"������¯ ¨�¨©º �^¾G»���� ¾



�&) ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

MRG9VLâRulU[QPZNO9O[_BWXMRVÛnG9u�UHI�S9U[OoZ~O;O9UHIYUHOoÖ?MPQRILMRO9QPU[Ò9G9O9^[_�âPS9UHO � Mh_L_�UHKNÒ9G9O;^H_�F8d"ZNVLfhg;UHO
S9U[O#qÛ]c_�UHO[_`Z~MRK~VYUHO9^RUHOÚS;UHI�ulU[Z~S;UHO � _�U[ILO9U[â�MPG9i?S9ZNU3MRO9S9UHIYUEwX]P��Òl]RO9UHO[_`UXnG9u�UHIYFHGõv
Ve_�IYn]P��UHO;��Þ3G9irS;Z~U[VLUb��U[Z~VYU�^`MPO9OæUHV�ZNOÜ\E]PÒ9Ò�UHKNVe_�UHIYO9VestV�_`UH��UHOÜFHGæ÷¨MPVYVLU[OlnG9u�UHIev
Ve_�IY]P�
z�]RO¨S9UHIEG9IYVLÒ;I nG9O;QPKNZ~fhg}��MPVYVLU[ILU[Z~fhg;UHIYUHO�FHG;Ib��MPVYVLU nMPIY��UHIYUHO}wX]P��Ò�]PO9U[OH_`U
^R]P����UHO9�
\EZ~U[VLUØÞbIe_)z{]PO�÷¿MPVYVLU[OH_`ILMRO9VYi�UHI/z{]PKNK~F[Z~U[g[_�VYZ~fhg�MRG9ikS9U[Ik_`g9UHIY��Z~VYfhg9U[O ÝtU[Z _`VL^`MPKNM
%+¼�½9âõdXUHKNfhg9U�z�U[ILQRK~ZNfhg9U[O)��Z _ES9U[IrOmG9^mK~U[MPIYUHOTÝtUHZ _�VY^`MPKNM¡% '�)+* MPG;i�S;UHIrVYZNfhgTS;UHI � _�UHIYO
U[OH_8d"ZNfh^PU[K _`â{U8Ùm_�IYUH� ^£G;ILF�ZNV�_`� � ZNUEZNVe_"QPUHQRUHu�UHO�S9G9IYfhg

%(¼³½<Û ±>�Yà
þ . / ä�ße�P 3¾

h �P§�� � r�à
h þ½§&þI�Vr h . § . �Vr M^� h �R�D%&r

÷¨Z _�S9U[It÷¨MRVLVYU8vhÖ¡U[G9fhg[_�^mILMRi _A��U[FHZNUHgmG9O9Q/VY]Yd"Z~UAS9U[It��UHF[Z~U[g£G;O9Q/F8d"ZNVLfhg;UHO�S9UHI¡÷¨MPVev
VYU�G9O9S}S9UH� ¥kMPS;Z~G9V

þ
þI� /

�
���

¢"1 ä ienG9I h � ü � � r h �R�~�&r

K nMPVYV�_oVYZ~fhg�S9ZNUHV/VYfhg9IYUHZNulU[OØMRK~V

%+¼³½ / ä ß��R 3¾
�
���

à M^� h �R�D)&r

Þ3u9g9nMPO;QPZNQEz�]PO}S9U[Ik÷¨MRVLVYUXS9UHV3qrIYZ~��nMRILVe_�U[ILO9V�d"ZNIYS�VL]EztZNUHK¡÷¿Mh_�U[ILZNUXMPG;i�S;UHO � U·v
^mG9O9S;nMPIYV�_`UHIYOænG9u�UHIe_�IYMPQRUHO9âAS9MRVLV�S9U[VLVYUHOænMPG9çRUHIYU)¤�nG9KNK~UßVe_�MRIL^�MROHd"nMRfhg9Ve_��A\3ZNUHV"Z~Ve_
ZNO9VYulU[VL]RO9S9UHIYUES9MPO9O�S9U[IBjlMPKNK~â£dXUHO;OØS9ZNU�÷¨MPVYVYUHO�S9UHI�u�UHZNS9UHO}wX]P��Ò�]PO9U[O[_�UHOØVLZNfhg
G9� �TU[g9IXMPKNV�UHZNO9UHOùjlMP^[_�]RIE��u9ZNVXä}G9O[_�UHIYVYfhg9UHZNS9UHO;âÛ]£S;UHI�d�U[O9OæS9Z~U���MPVYVYUHO9MRu`v
QRUHu�UHO9S9UØwX]P��Ò�]PO9U[OH_`UÚUHZNO9U�^P]ROHz{UH^[_�Z z�Uß¤ nG9KNK~U�ulU[VLZ _�F·_���ÞbKNV�j;]RK~QRUÚS9MYz�]RO�d"Z~IYS
MRG9fhgùS9UHI � UH^mG9O;S9nMPIYV�_`UHIYOùZ~O�IYUHKNMh_`Z z*^mG9IYFHUHI"ÝtUHZ _ØVYUHZNO9UHO�kIÖ[î#ÔPí}ðwÖRòxíØMRG9VYienG9K~KNUHO;�
\EMPIYMPG9i�g;Z~O ^R]P���/_ØU[V"F[G9I"Þ3G9VLu;Z~KNS9G9O9QÜUHZNO9UHVTîáÖPóTózÖRê�í�ê©¿�í�ðwÖhì�íHâBUHZNO9U[I"UHKNKNZ~Ò`_`Z v
VYfhg9UHO WXMPVed�]RK~^RUHârS;Z~UØulU[Z~S9U�wX]P��Ò�]PO9U[O[_�UHO6G9��glnG9KNK _`��\3G9IYfhg S;Z~U�¥kUHZNu9G9O;Q¿S9U[I
ZNO�S9UHIbWXMPVed�]RK~^RUEVYZNfhg�G9��^£IYUHZNVYUHO9S9U[O � _�U[ILO9U/d�U[ILS9U[O}S9Z~U[VLUXMRu9QPU[u9IYUH��V�_`�t\EMPg9U[I
VYfhg9IYG9��Ò9i _oZ~g9I/Þ3u9Ve_�MPO;SØG9O;S�S;Z~U�G9��g�nG9KNKNUHO9S9UB�*]PKN^PU�d"ZNILSØVL]�Ve_�MRIL^ßMRG9i�QPU[g9UHZNF8_`â
u9ZNVÛVYZ~U/VYfhg9KNZ~U[çPKNZ~fhgTMPu9QRUHVe_�]RVLVYUHOkd"Z~IYS9� nybu;ILZNQXu9KNUHZNu`_bUHZNO�^P]P��Ò9MR^[_�UHIA¤3UHKNZ~G9��Ve_�U[ILO9â
S9U[I"wXU[ILO S9U[V)q�ILZN��nMPIYV�_`UHIYO9VYâ=G9O9S�U[Z~O6¤bMRG9Ò`_�IYUHZNg9U[O9V�_`UHIYO9ârS;UHI � UH^mG9O9S;nMPIYV�_`UHIYO9â
S9U[I/O9MPfhg"d"ZNUrz{]PI��*MPVYVLU[ILVe_�]R�)z�UHIYu9IYUHO9O[_`�
\EZ~UÛd�U[Z _`UHIYU/JrO[_8d"Z~fh^mKNG9O9Q�S9U[VrUHO;QPUHO�\E]PÒ9Ò�UHKNVe_�UHIYO9VestV�_`UH��V=g9nMRO9Qh_3g;MPG9Ò`_`VLnMRfhg9KNZ~fhg
z{]PO¨S9U[I3MRO9i�nMPO;QPKNZ~fhg9U[O¨÷¨MRVLVYU"S9U[I3q�ILZN��nMPIY^P]R�TÒ�]PO;UHO[_�UoMRu9� à V�_ßS9ZNUHVYU)QRILn]RçPUHIbMPKNV
�R�<� � â�VY]#^`MRO9O¿U[Z~OÜabUHGõ_�IY]PO9U[O9V�_`UHIYO¨UHO[_`V�_`UHg9U[O9â?ZNVe_�VYZ~UTQPIYn]PçRUHIkMRK~V½%P S� � â?VY]
U[OH_`V�_`UHg[_o��n]PQPKNZNfhg9UHIed�U[Z~VYUEVL]RQPMPIBUHZNO � fhg[d�MRILF[UHVBÖ¡]mfhg9�
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à V�_#S;Z~U�G9IYVLÒ;IhnG9O;QPKNZ~fhg9UT÷¨MRVLVYU�S9UHVXq�ILZN��nMPIYV�_`UHIYO9V=dXUHO;Z~QRUHI�MPKNVX�P�Ø� � â{d"ZNILSæS9UHI
MPG9VYQPU[u9IYMPO9O[_�U}¤3UHKNZ~G9��Ve_�U[ILO�ZNO�S;UHO���UHZNV�_`UHO*jAnMPKNK~U[O�FHG�UHZNO9UH� ��U[Z~çRUHO�ÝmdXUHIYQ
VLfhg;ILG9��Ò9i�U[O9� à V�_�QPKNUHZNfhg9FHU[Z _`Z~QÚS;Z~U)÷¨MPVYVLUXS;UHV � UH^mG9O9S;nMPIYV�_`UHIYO9Vk^mK~U[Z~O;UHIEMPKNVb�<� �
G9O9S}S9U[I/Þbu9Ve_�MRO9SØS;UHI/wX]P��Ò�]PO9U[O[_�UHOØ^mK~U[Z~O9U[I/MPKNV�G9O9QPU[i�nMPg9I��R ^þ � â�VY]T^�MRO9O�UHZNO
{ g9MPKNu9QPU·_�IYUHO9O[_`UHVt|ß\3]RÒ9ÒlU[K~Ve_�U[ILO;V�stVe_�UH� U[OH_`V�_`UHg9U[O9â�ulU[Z�S;UH� S9UHI � U[^£G;O9S nMPIYVe_�UHIYO
VLU[Z~O;UHO kIÖ[î#ÔPí ðwÖRòxíÚz{]PKNK~Ve_ nMRO9S9ZNQ�MPG;VLi nG9KNK _�� à OøS9U[� U[O9QPU[Oö��Z~O nMPIYV�stVe_�UH� ZNV�_ùS9Z~U
��U8dXUHQPG;O9Q#S9U[V � UH^mG9O9S nMRILVe_�U[ILO;V3QRUHu9G9O;S9UHO9â�S9�Ng9�ÛS9ZNU)¥b]h_�Mc_�ZN]PO9VYÒ�UHIYZ~]mS9UoS;UHV � U8v
^mG9O9S9nMRILVe_�U[ILO9VTZNV�_�QPKNUHZNfhg�VYUHZNO9UHI�BXILu;Z _`MPKNÒlU[ILZN]mS9UH�B\3U[I)��U[QPKNUHZ _�Ve_�UHIYO}dXUHZNV�_�S9MRO9O
S9UH�.��U[Z~çRUHOæÝmdXUHIYQPâ;d"Z~U�S9U[IX÷¨]PO9SæS9U[IEJ�ILS;UHâAZ~����UHIXS;Z~U[VLU[K~u�U � UHZ _�U�F[G9���
Z~U
S9ZNU � ]PO;O9U�z�U[ILKNZNUHIe_¿MPG9fhg�S9U[I � UH^mG9O;S9nMPIYV�_`UHIYO�UHO[_�KNMPO9Q VYUHZNO9U[V#÷¨MRQPO9U·_�i�UHKNS9VÚZN]hv
O9ZNVLZNUHIe_�UÜ÷¨Mh_`UHIYZ~U[�3Þ3G9V�d"ZNIY^£G;O9QPU[O*S9Z~U[VLU[V � ]RO9O9U[OHd"ZNO9S9U[VØS;UHI � ]PO9O;U¿VYZ~O9SøFH�N�B�
S9ZNUoJrIYVLfhg;UHZNO£G;O9QPU[O�S;UHVkqÛ]RK~MRILKNZ~fhg[_`UHV/]mS9UHIbS9Z~U"j;G9O9^mVe_�n]RILG9O;QPUHO}ZN� Ö¡G9i _Lz�UHIY^PU[g9IYâ
S9ZNU)u�UHVY]PO9S;UHIYVbu�UHZAUHIYg9n]Pg[_`UHI � ]PO9O9U[O9MP^[_`Z ztZ _�nMh_�MPG9i _`ILU·_�U[O9�A÷¨Z _ßS9U[I3÷¨Mc_�U[ILZNU/z{UHIev
K~ZNUHIe_�S;UHI � _�UHIYO�MRG9fhg MPO�\EIYUHg9ZN��Ò9G9KNVL�B\3ZNUHVYUÈ{�Þbu;u9ILU[��VLG9O;Q&|�S9U[V � _`UHIYO9Vbd"Z~IYS
MPG9fhg�MRK~VEó)étÂ[êlí × ï�îÚò#p·é�Ã�ï�ê©Â)u�UHFHU[Z~fhg;O9U8_`�9�*UHQRUHO¨S9U[IbQRUHu9G9O;S9UHO9U[O¨¥k]c_�Mh_`Z~]RO�S9UHV� UH^mG9O;S9nMPIYV�_`UHIYO9VT^�MRO9O�S9ZNUHV3Ó�U[S9]mfhg O9ZNfhg[_�FHG6UHZNO9UHI3×bU[ILKNnMPO9QRUHIYG9O9Q�VYUHZNO9UHI<BXIYu9Z v
_�MRK~Ò�UHIYZ~]mS9UØienG9g9IYUHO9â�VY]PO9S;UHIYO�UHVbz�U[ILIYZ~O;QPUHIe_#VYZ~fhg�S;UHITÞbu9Ve_�MRO9S�FHG6S9UH�Ñ�*UHZNçPU[O
ÝmdXUHIYQP� à O9i�]PKNQPU[S9UHVYVLU[O VLfhg;ILG9��Ò9i _�MPG;fhg S9U[I�kIÖ[î#ÔPí¨ðÉÖPòxí�S9UHI � _`UHIYO9UH�Bj=nG9K~K _¨S9UHI� UH^mG9O;S nMPIYV�_`UHIYO¨VYUHZNO9UHOÆkIÖ[î#ÔPí#ðwÖPòxí�MPG;VLâ�VL]ØVLU·_�F·_T÷¨MRVLVYUHO[_�IYMPO;VLi�U[IbMPG;i=S9UHOß��U[Z v
çPU[O�Ýmd�U[ILQßU[Z~O;� � ]RK~fhg9U"\3]RÒ9ÒlU[K~Ve_�U[ILO;UoVLZNO9S�MRK~V3wXMh_�MR^mK stVY�TZNVYfhg9U�×bMPIYZ~MRu9K~U h ã�×�r
ulU[^`MPO9O[_��
wXMh_`MP^mK stVY��Z~VYfhg9UÛ×bMRILZNMPu;K~U3ulU[VLZ _�F[UHOØBXILu9Z _�MRK~Ò�UHIYZN]£S;UHOÚF·d"Z~VYfhg9UHOØ�Xg#G9O;SØU[Z~O9ZNQPU[O
|?MRQPU[O9� à �ÅVLZNfhg[_�u9MRILU[O¨��UHIYUHZNfhg¨VLZNO9SÜ^�Mc_�MR^£K stVL��ZNVLfhg;U/×bMPIYZNMPu9KNU"��UHZNVe_ßVYfhg[d�MRfhg9U
BXumÓ�UH^[_`U/�TZ _EU[Z~O;UHI=MRu9VL]RK~Gõ_�UHO�¤3UHKNK~ZNQP^RUHZ _
�ÅÄ / %X�TMRQP�l\3U[I`Ô6Ö&×¬qeì²Ö6×tS9UHI=Þ3^m^£IYU8v
_�ZN]PO9VYVYfhg9UHZNulU[â`Ó�UHO;UHIÛqrG;O9^[_�â�MPO�S9U[�
S9U[IÛÞb^m^mILU·_�ZN]PO9VYVe_�IY]P��S9U[VÛ�BU[QPKNUHZ _�Ve_�U[ILO9VAMRG9i
S9ZNUTÞ3^m^£IYU8_`Z~]RO9VYVLfhg9U[Z~u�U"S;UHV���U[Z~çRUHOæÝmdXUHIYQPVÛ_`ILZN�P_�âÛVe_�IYMPg9K _3Ó�U[S9]mfhgÜZN�ÅG9K _�IYMYztZ~]cv
K~U·_�_`UHO h y=×�r��*UHKNKNUHO9KNnMPO9QRUHOmu�UHIYUHZNfhgÜVYUHg9IXg;UHKNK~� à O;VLu�UHVY]PO9S;UHIYUTu�UHZ � stV�_`UH��UHOù��Z _
UHZNO9UH� ¥kZNUHVYUHO9Ve_�U[ILO"_�IYnMPQc_Xg;MPG9Ò`_`VLnMRfhg9KNZ~fhg�S9UHIyÔ&Ö6×_qpì�Ö&×ÛFHG9I/Ö?UHG9fhg[_`^£IYMPi _ou�UHZN�
��UHVYZ _`F8_3S9U[I{�*UHZNçPU/ÝmdXUHIYQ3U[Z~OßVe_�MRIL^RUHVA÷¨MRQPO9U·_�i�UHKNS9âl^�MRO9O�VLZNfhg�^PU[Z~O9U/Þ3^m^£IYU8_`Z~]RO9Vev
VLfhg;UHZNulU}MPG;VLu9ZNKNS9UHO9�b\3ZNU h ZN]PO9ZNVLZNUHIe_�U rß÷¨Mh_`UHIYZ~U"d"ZNILS�UHO[_�KNMPO;QæS;UHIß÷¨MRQPO9U·_�i�UHKNS9KNZ v
O9ZNUHOæMPG9i�S9Z~U�÷¨MRQPO9U·_�Ò�]PKNU�MP^m^mILU·_�ZNUHIe_bdX]ØU[Z~O9U�|�UH��Ò�UHIYMh_�G;IBz�]POÜUHZNO9ZNQPUHOÜ�P  Ñ#w
g9UHIYIYVLfhg[_��Û\EZNUHVYUðÔ6Ö6×
qpì�Ö&×�q"MPOùS9UHOù÷¨MRQPO9U·_�Ò�]PKNUHOæS9UHV/��U[Z~çRUHOæÝmd�U[ILQRV�VLZNO9SùS9UHI
ÞbG9VYQPMRO9QPVYÒ9G9O;^H_?d�U[Z~fhg;UHI�¥kn]PO[_�QRUHO9Ve_�IYMPg;K~G9O;QP�£abMPfhg"Z~g9IYUH��q�IL]c_�]c_8s�ÒBdXUHIYS9U[OoVL]RK v
fhg9U � _`UHIYO9U�Þb÷�vh¤bU[I � _�U[ILO;UEQRUHO9MRO9O[_��
wXMh_`MP^mK stVY��Z~VYfhg9UA×bMRILZNMPu9KNUkVYZ~O;SÚS9G9IYfhgÚZNg9ILU3¤bU[K~KNZ~QR^PU[Z _`VLVYfhg[d�MRO9^mG9O9QPU[O�fhg9MPIYMP^[_�U·v
ILZNVYZ~U[I�_`�¡��UHVY]PO9S;UHIYVkV�_`MPIY^PU � fhg[dXMPO9^mG9O9QRUHO9â¡S9Z~U)O9ZNfhgH_TS9G9IYfhg�S9Z~U"�BU[S9UHfh^mG9O;QÚS9UHV



�R� ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

��UHQRK~U[Z _`V�_`UHIYO9VEg9UHIez�]RILQRUHIYG9i�UHOTdXUHIYS9UHO¿ulU[FHUHZNfhg9O9U·_Ú�TMRO¿MRG9i�QPIYG9O9SÜZ~g9IYUHIEIYMPVYfhg9UHO
ÝtG;O9MPg9��U�S9U[IX¤bUHKNKNZ~QR^PUHZ _ÚMPKNV�ÞbG9VYu9IhnG9fhg9UH� � ]"d"ZNIYSÜS9ZNUßJrIYVYfhg9UHZNOmG9O9Q#S;UHIXÝmdXUHIev
QRO9]Yz9MPUHâ�¤bU[K~KNZNQP^PU[Z _`VLMRG9VYu9IhnG;fhg9Ukz{]POæ�}u9Z~V>)Ø��MPQ�ZNOæG;O9ILU[QPU[K~��nMPVYVYZ~QRUHO¨qÛU[ILZN]mS9UHO
F·d"Z~VYfhg9UHO}�R ßG9O9S��P R P XS9â?MPG9i à O9Ve_�MRu9ZNK~Z _ nMc_�UHO�ZNO9O9U[ILg;MPKNu�S;UHIbÞ3^m^£IYU8_`Z~]RO9VYVLfhg9U[Z~u�U
F[G9I nG;fh^£QRUHi nG9g;I�_`�
\EZ~UÜMPG9i"S9UHOù�*UHZNçPU[OøÝmdXUHIYQ�MR^£^mIYU8_`Z~U[I�_`UHâÛdXMPVYVYUHIYV�_`]P��ILU[Z~fhg9U}÷¨Mc_�U[ILZNU¿IYUHZNfhg9UHIe_
VYZ~fhgßZNOÚU[Z~O9U[I � fhg;Z~fhg[_EMROßS9UHIIBXulU[Ij5 nMPfhg9UkMRO9�;÷¿Z _�FHG9O9U[g9��UHO9S;UHIB\3ZNfh^PUk^`MRO9OÚS9U[I
\EILG;fh^3ZNOoS9ZNUHVYUHI � fhg9ZNfhgH_�VL]bQPIY]Pç�dXUHIYS9UHO9âRS9MPVYV�VLfhg9KNZNUHçPKNZNfhgEVY]PQRMPItS;Z~Ut��MRVLVYUHIYV�_`]P�Pv
i�G9VYZN]PO9VYILU[MP^[_�ZN]PO}F`nG9O9S9U·_ h ×�ÔRí phó�ÖPê v î[ðñíxé&pzp v êlé�ÆÛé6m:rL�A\3ZNU)¥bUHMP^[_`Z~]RO¨u9IYUHZ _�U8_�VLZNfhg
S9MRO9O"ZNO9O9U[ILg;MPKNu/z�]RO � _`G9O9S9U[OßnG9u�UHIAS9ZNU�QPU[VLMR�/_�UIBXulU[Ij5;nMPfhg9U=S;UHVl��U[Z~çRUHOTÝmdXUHIYQPV
MRG9VXG9O9S S9ZNUÚF[G`z�]RIXMP^m^mILU·_�ZNUHIe_�U � fhg9ZNfhg[_Xd"Z~IYSùZ~O S9U[OØ��U[K _`ILMRG9�üQRUHVYfhg9KNUHG9S9U[I�_`�
÷¨Z _oS9ZNUHVYUHI�÷¨]mS9UHKNK z�]PIYVe_�UHKNKNG9O9Q"KNnMPVYVe_XVYZNfhg#S9MRV/ÞbG9i _`ILU·_�UHO"z�]RO#^mKNMPVYVLZNVLfhg;UHO#a3]Yz9MPU
ZNO�^�Mc_�MR^£K stVL��ZNVLfhg;UHO�×bMRILZNMPu;K~U[O6U[IL^mKNnMPIYUHO9â�u�UHZkS9U[O9UHO�S9ZNU�¤bU[K~KNZNQP^PU[Z _¨ipnG9I#UHZNO9Z~QRU
|�MPQRUEG;��u9ZNVkFHG��R �WXILn]RçPUHO;^£KNMPVYVYUHO#MRO9Ve_�UHZNQPU[OØ^`MRO9O9�twXKNMPVYVLZNVYfhg9U�ab]Yz9MPU�^mn]PO9O;UHO
Ò�UHIYZ~]mS9ZNVYfhgæMRG9i _�IYU8_`UHO9â¡dXMPO9OùZN�T��U[I"VYZ~fhg QRUHO�nG9QRUHO9S MR^m^£IYU8_`Z~U[I�_`UHVX÷¨Mc_�U[ILZNMPK�MPG9i
S9U[I`BXu�UHIt59nMPfhg;UkS9UHV¡�*UHZNçPUHO#Ýmd�U[ILQRV=MPO;QPUHVYMP����UHK _Eg;Mh_EG;�ôS;Z~U3j;G9VYZ~]RO9VYILU[MP^[_�ZN]PO
F[G�F�nG9O9S;UHO9�?\3ZNUHVYU/dXUHIYS9UHO}MRK~V3ILU[^£G;ILIYZ~U[ILU[O9S9U�ab]Yz9MRUXulU[FHUHZNfhg9O9U·_���\3ZNU�_8stÒ9ZNVLfhg;UHO
qÛU[ILZN]mS9UHOæienG9I"S;MPV�d"ZNUHS9U[ILg;]PK _�UßÞbG;i _�IYU8_�U[O�z�]ROæa3]Yz9MPUßVYZ~O9S ZNO S9U[IoWXILn]RçPU[O9]PIYS`v
OmG9O9Q3z{]PO�¢RMRg9ILU[O9�
��UHZ{g9]Rg9UHO�Þb^m^mIYU8_�ZN]PO;VLIYMh_`UHOXz{]POØ�TU[g9I�MPKNV/�P ²Î�ÏTu9Z~V/�R �Î²Ð¥� � § MTVLZNO9S�S9ZNUEÞ3G9Vev
u9I nG9fhg9U�UHg9U[IAVLfhg[dXMPfhg9âRVL]ES9MPVYV�S9UHIl�*UHZNçPUBÝmd�U[ILQ3K~MRO9QPi�IYZNV�_`Z~Q3S9G9IYfhg"Þb^m^mIYU8_�ZN]PO"MPO
÷¨MRVLVYUrF[G9O9ZN���/_��õ�
Z~IYS)MRG9i;S;Z~U[VLU¡��U[Z~VYU�S9ZNUBã/g;MPO9S9IYMPVYUH^mg9MRI�vh÷¨MRVLVYU�z�]RO"�&�D%>� �
nG9u�UHIe_�IY]P��UHO;â�VL]3d"ZNILS}S9U[I���U[Z~çRUXÝmd�U[ILQTZNO�U[Z~O;UHI � G9Ò�UHIYO9]Yz9M à M�FHUHIYVe_ n]PIe_�� à Ve_"S9ZNU
Þ3^£^mIYU8_`Z~]RO9VLIYMh_`UoS9MRQPUHQRUHO¨IYUHKNMh_`Z z�QRUHIYZ~O9Q h µýô�P ²Î�Ïð���¦§PM6r�âAVYZ~O;S¿S9ZNU)Þ3G9VYu9IhnG;fhg9U
VY]og9U[i _�ZNQPâ{S9MPVYVBS9MPu�UHZ�Ò9IYMP^[_�ZNVLfhg#S9Z~U3QPU[VLMR�/_�UbFHG`z{]PIrMR^m^£IYU8_`Z~U[I�_`Uk÷¨Mc_�UHIYZNUÛd"ZNUHS9U[I
MRu9QPU[V�_`]PVYVLU[Ood"ZNILS;�¡\EMPO9O¨^`MRO9O�Z~O¿UHZNO9UHI3^�Mc_�MR^£K stVL��ZNVLfhg;UHO)×bMPIYZ~MRu9KNUHO�O9]RIL��MPKNUHIev
dXUHZNVLUE^PU[Z~O;U � G9Ò�UHIYO9]Yz9M)Ve_�Mc_�_�Õ;O9S9UHO;�
y3�TVe_�IYZ _�_�U[O¿ZNV�_ÚS9MRV � FHUHO;MPIYZ~]Râ9dX]PO9MRfhg¨UHZNOß�*UHZNçPU[I�Ýmd�U[ILQRâ9dXUHO;O¿UHIES9G9IYfhg¿Þ3^[v
^mIYU8_�ZN]PObz�]RO)÷¿Mh_�U[ILZNU�VLU[Z~O;UHVÛ��UHQRK~U[Z _`V�_`UHIYO9VÛS9ZNU/ã/g9MPO9S;ILMRVLU[^£g;MPIevxWXIYUHO9F[��MPVYVLU{z{]PO
�]�É%S��� nG;ulU[ILVYfhg9IYUHZ _�U8_`â?S;G9ILfhg¿UHZNO9UHOÜVL]RQPUHO;MPO9O[_�U[OÈÇ�îxî#p·í#×pï ÖRê;ë�É�ê$Ê v îxí·ÊPë+Ë�ÖPð�ð éhì�qxí
O9ZNfhg[_�ZNO�UHZNO9UHI � G9Ò�UHIYO9]Yz9M à M)F[UHIYV�_`n]PIe_�d"ZNILS;â�VY]PO;S9UHIYO#F[GØU[Z~O9U[� abU[G`_�IY]PO9U[O9Ve_�UHIYO
^R]PKNK~MRu9Z~U[ILU[O#^`MPO;O h VLZNUHg9UXF[�~����jlI�s{UHI/U8_"MRK~���&'6'&'6r��
��UHVYZ _�F8_¨S9U[I � U[^£G;O9S9nMPIYVe_�UHIYO U[Z~O;U�÷¨MPVYVLU"z�]RO6��U[g9IÚMPKNVß��� � â/VL]ùU8ÙtÒ9MRO9S9ZNUHIe_
U[ILâAO9MRfhg9S9UH�ÅVYZNfhgÜU[Z~Oæ¤bU[K~ZNG9��^PU[ILOæQPU[u9Z~KNS9U·_�g9Mc_�� � ]Ru9MPKNSæUHI�VLU[Z~O;UHOok`Ö�î ÔRí#ðwÖRòYí
MRG9VLipnG;K~K _�â VYU8_`F8_�÷¿MPVYVLU[OH_`ILMRO9VYi�UHI{UHZNO9�PÞ3^m^£IYU8_`Z~U[I�_rS;UHIm�*UHZNçPUÛÝmdXUHIYQ�O9ZNfhgH_rQRUHO�nG;QPUHO;S
÷¨Mc_�U[ILZNUHâ�VL])^P]R�T�k_�U[V�UHIYO9UHG`_XFHG;I���ZNK~S9G;O9Q)U[Z~O;UHV/îáÖPóTózÖRê�í[ê$¿[í�ðwÖhì�í[�m�
Z~IYS#S;Z~U·v
VYUHI=d"Z~U[S9UHIYG9� MPu9QRUHVe_�]RçPUHO;â¡u9KNUHZNu`_ß�Tn]RQPKNZ~fhg;UHIed�U[Z~VYUXUHZNO¿U[O9QPU[V=�*UHZNçPU[V3ÝmdXUHIYQPU[O`v



�P�N��JrO[_8d"Z~fh^mKNG9O9QTUHO9QRUHI/��ZNO9nMPIYV�stVe_�U[�TU �&'

Ò9MPMRIoFHG;IhnG9fh^m� à Ve_ØS9U[IoÞbu9Ve_�MRO9S S9U[IoulU[Z~S;UHO��*UHZNçPUHOùÝmdXUHIYQPU�^mKNUHZNO9UHIoMRK~V"ä�þ � â
VL]kz�U[ILKNZ~U[I�_�S9MPV � stVe_�UH� S9G;ILfhgØS9Z~U3Þbu9Ve_�IYMPg;K~G9O;Q/z�]ROÚWXIYMYz�Z _�Mc_�ZN]PO9VedXUHKNK~U[OßVL]kz�ZNUHK
JrO9U[ILQRZ~U[â;S9MRVLV�S9ZNUbu�UHZNS9UHOØwX]P��Òl]RO9UHO[_`UHOÚVYfhg9KNZ~U[çPKNZ~fhg�FHGØUHZNO9UH� U[Z~O9F[Z~QRUHO��*UHZNçPU[O
ÝmdXUHIYQ}z�U[ILVYfhg9��UHKNFHU[O9� ny3ulU[ILVe_�U[Z~Qc_æS9U[VLVYUHOøWXUHVYMP�/_`��MPVYVLUÜS9Z~UÜã/g9MPO;S9ILMRVLU[^mg9MPIev
÷¨MPVYVYU�z�]ROæ�]�É%�� � ^P]P���k_#UHV"U[ulU[O9i�MPKNKNV)F[G UHZNO9UHI � G9ÒlU[ILO;]Yz�M à MPâru�UHZ�S9UHI)S9UHI
��U[Z~çRUXÝmdXUHIYQ)F[UHIYV�_ n]PIe_�d"ZNILS;�
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à V�_ÚS9ZNUßG9IYVLÒ;IhnG9O;QPKNZ~fhg9U)÷¨MPVYVYU)S9U[VXqrIYZ~��nMRILVe_�U[ILO9VEQPIYn]PçRUHI3MPKNVX�P�&� � âÛVY])d"Z~IYS¿ZN�à O9O9U[ILOÜS9UHVEO9MPfhg¿S9UHIEUHIYV�_`UHO¿îáÖRó)ó�ÖPê í�ê©¿�í[ðÉÖhì�í�qrg9MRVLU�nG9u9IYZ~QRQPUHu;K~ZNUHu�UHO9U[O¨^P]R�3v
Ò9MP^[_`UHOÚ¤3UHKNZ~G9��Ve_�U[ILO9V/nG9u�UHIBS9UHO#ät29vxq�IL]RFHUHVYV=¤3UHKNZ~G9� F[GÚwX]Pg;K~U[O9V�_`]P�oz�UHIYu9IYMPO9O[_`�
��UHVYZ _`F8_ØS9U[I � _`UHIYO ��UHg9IoMRK~V)äP .� � â�U8ÙtÒ9MRO9S9ZNUHIe_#VLU[Z~O9U#Þ�_���]PVYÒ9g nMRILU�VY]¨V�_`MPIY^mâ
S9MPVYV�UHI�FHGæUHZNO9U[� ��]RK~i vh¥kMYs{U8_ � _�UHIYO#d"Z~IYS9���*]PKNi vx¥kMYs{U8_ � _�U[ILO9U�VYZ~O;S¿S9G9IYfhgæZ~g`v
ILU#g9]Pg9UßÖ?UHG9fhg[_`^£IYMPi _#G;O9S�ZNg9ILUßMRG9i�QPIYG9O9S S;UHIoJtÙ�Ò;MPO9VYZ~]ROÜZNg9IYUHI nMPG9çRUHIYUHOæ¤ nG9KNK~U
U8Ùm_�IYUH�Îz�U[ILu9IYUHZ _�U[I�_`UHOØJr��Z~VYVYZ~]RO9VLKNZNO9Z~U[O#fhg9MRILMR^[_�UHIYZNVLZNUHIe_���wX]P���/_oVYfhg9KNZ~U[çPKNZ~fhg�S9UHI
ät29vxq�IL]RFHU[VLV)FHG9� � _`Z~KNKNV�_`MPO9S9â/U·ÙtÒ9K~]mS9ZNUHIe_�S9UHITqrIYZ~��nMRILVe_�U[ILO ZNO6U[Z~O;UHI � G9Ò�UHIYO9]Yz9M
|tstÒ àLà � à V�_ùS9Z~UæG9IYVLÒ;IhnG9O;QPKNZ~fhg9U¿÷¨MPVYVLU¿S9UHV�qrIYZ~��nMRILVe_�U[ILO9V#QPIYn]PçPU[IÚMPKNVØ%P  ����â
^`MPO9O�UHZNO � fhg[d�MRILF[UHVØÖ¡]mfhg*UHO[_�Ve_�U[g9UHO;âEMRO9VY]PO9Ve_�U[Oöu9KNUHZNu`_ùU[Z~OøabUHGõ_�IY]PO9U[O9V�_`UHIYO
FHG9IhnG9fh^m�{�
nMRg9ILU[O9SùS9UHI � G9Ò�UHIYO9]Yz9MhvhJ�ÙtÒ9KN]PVYZ~]RO�z�U[ILKNZNUHIe_#S9MPVo\E]PÒ;ÒlU[K~Ve_�U[ILO9VestV�_`UH�
UHZNO9UHO}u�U8_`ILnMRfhgH_`K~ZNfhg9U[OØ|�UHZNKtVYUHZNO9UHI/÷¨MRVLVYUH�{Þ3G9VkS9U[��×TZNIYZ~MRK v � Mh_`F

,6Ñ�Ò ' Û ¶ ,6Ó�Ô ¼� h �R� � r
K~nMRVLVe_3VYZ~fhgßi�]RK~QRUHIYO9â;S;MPVYV=S9MPV���Z~O9nMRILVestV�_`UH�ôMPG9VYUHZNO9MRO9S9UHIYQPU[ILZNVYVLU[O/d"ZNILS9âli�MPKNK~VB��UHg9I
MPKNV�S9Z~UT¤bnMRK~i _`U�S9UHI�WXUHVYMP�k_���MPVYVYU"S9U[V � s�Ve_�U[��Vrd"nMRg9IYUHO9S¨S;UHI � G9Ò�UHIYO9]Yz9MPU·Ù�Ò;K~]cv
VLZN]PO}i�]RI�_`QPUHVYfhg9KNUHG9S;UHIe_/d"Z~IYS9� à O�S9ZNUHVYUH�Ñj;MRK~K¡UHO[_�Ve_�U[gH_TUHZNO�Z~VY]PKNZ~U[I�_`UHI/a3UHG`_`IL]RO9UHO`v
V�_`UHIYO�u9F8d"�RUHZNOEZNVY]PKNZ~U[I�_`UHV � fhg[dXMPIYFHU[V�Ö?]mfhgE��Z _�UHZNO9U[Itg9]Pg;UHO�Ã[ï�î
Ã·vxWXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _h Ã�ï�î(Ã�ë�¿�í[ðwÖ�î�ï ×�m:r¨IYUHKNMh_`Z zÎF[G9IØWXMRK~McÙtZ~UÜG9O9SøU[Z~O BX�úp v ê;é�ÆÛé&m�qá× é6p h 5 nG9fhg[_�U[O9S9UHI� _�U[ILO"r���JrZNO�abUHGõ_�IY]PO9U[O9V�_`UHIYO}Z~Ve_TS9MRO9O�ienG9I¥µ��P  ¾ MÚ��n]PQRK~ZNfhg9UHIedXUHZNVLUEMPKNVbO9]RIL��Mcv
K~U[Ib¥kMRS9ZN]PÒ9G9KNVYMPI/u�UH]Pu;MPfhg[_�u9MRIL��\EZNUoWXUHVYfhg[d"Z~O9S;Z~QR^PUHZ _�U[OØu�UH]Ru9MPfhg[_`U8_�U[IkZNVL]RK~ZNUHIe_�U[I
¥kMPS;Z~]RÒ9G9KNVLMRILU3ulU·_�IYMPQPU[O,µP%R�P �^m�S§ VBG9O9S#VYZNO9S#VY]P��Z _���ZNO9S9UHVe_�U[O9V�UHZNO9UEWXILn]RçPUHOõv
]PIYS9OmG9O9Q�VYfhg9O9UHKNKNUHI/MPKNVkS9ZNUXZNg9ILU[I�×b]PIYK~nMRG9i�UHIYVe_�UHIYO9U[â�S;Z~UXS9ZNUXWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _�z�]RO� _�U[ILO;UHO�Z~O6S9UHI�QPMRK~MR^[_�ZNVLfhg9U[O Jru�UHO9U"z�]RO�_8stÒ9ZNVLfhg;UHIed�U[Z~VYUÚ�P Üu9ZNVß�P æ^£�S§PV)u�U8v
VLZ _�F[UHO9� à Ve_�S;Z~Urz�U[ILu9KNUHZNu�UHO9S9UE÷¨MRVLVYUbS9U[V�\E]PÒ;ÒlU[K~Ve_�U[ILO9VestV�_`UH��V�QPIYn]PçRUHI=MRK~VBS9ZNU3u�UHZ
S9UHI � G9Ò�UHIYO9]Yz9MPU·Ù�Ò;K~]RVLZN]PO�z�U[ILKN]PIYUHO;U�÷¿MPVYVLU[â u9KNUHZNu`_BS9MRV � stVe_�U[��QRUHu9G9O;S9UHO9� à Ve_�S9UHI
÷¨MPVYVYUHO[z�U[ILKNG9Ve_�d"nMRg9IYUHO9S�S9U[I � G9Ò�UHIYO9]Yz9MPU·ÙtÒ9K~]RVLZN]PO)O9ZNfhgH_EU8ÙtMP^[_bVes�����U8_`ILZNVYfhg9â9VY]
UHIYg9MPK _�U[OùS9Z~U#ulU[Z~S9U[O wX]P��Ò�]PO9U[OH_`UHOùS9G9IYfhg S9U[O à �TÒ;G9K~V"S9UHI)÷¨Mh_`UHIYZ~UßU·Ù�F[UHO[_�IYZ v
VLfhg;U©BXIYu9Z _`V�G;O9SÚS9MRV � stVe_�U[�ôMRK~VBQPMRO9FHU[V�d"ZNILS#ulU[VLfhg9KNUHG;O9Z~Qc_���JrVBUHIYg9nMPK _3S9MRS9G9IYfhg



�R  ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

U[Z~O9UÏÃ�ï�î(Ã·vhWXUHVYfhgHd"ZNO9S9ZNQP^RUHZ _ÚILU[K~Mc_�Z z6FHG9IXWXMRK~McÙtZ~U h � g9^mK~]YztVY^£ZNZÛ�6' �  &r�âAS9ZNUEÓ�UHS9]mfhg
MRG9i�QPIYG9O9SXS9U[I?g;n]Pg9U[ILU[OX÷¨MPVYVLUrS9UHV���Z~O9nMRILVestV�_`UH��V¡IYUHKNMh_`Z zßO9ZNUHS9IYZNQbZNV�_�Z~��×bU[ILQRK~U[Z~fhg
F[G�S;UHI&Ã�ï�î
Ã8vhWXUHVYfhg[d"Z~O9S;Z~QR^PUHZ _"ZNVL]RK~ZNUHIe_�U[IkqrG9KNVYMPIYUH��\EZ~U��*MPg;ILVYfhg9UHZNO9KNZ~fhg;^PUHZ _�â¡S9MPVYV
S9MRVÛ��Z~O nMRILVestV�_`UH��d nMRg9ILU[O9S�S9UHI � G9ÒlU[ILO;]Yz�MRU8ÙtÒ9KN]PVYZ~]RO"MRG9VLU[Z~O;MPO9S9U[ILQRUHIYZ~VYVYUHO�d"ZNILS;â
ZNV�_"VYUHg;I/g9]mfhg�G;O9S}UHIY^£K nMPIe_�â£dXMPIYG9�.��MRO�VY]EdXUHO9ZNQ h µ��6Ê<r/qrG;K~VYMPIYU3ZNO}��Z~O nMRILVesmv
Ve_�U[�TU[OØÕ;O9S9U8_`�

�½���·Á�	�9:R�������Lg � �P7.-/; [
à O}S9U[O�ulU[ZtS9UHI � G9Ò�UHIYO9]Yz9MPU8ÙtÒ9KN]PVYZN]PO�S9UHVkq�ILZN� nMPIYV�_`UHIYO9V�O9ZNfhgH_"F[UHIYV�_ n]PIe_�U[O � stVe_�U·v
��UHO#ulU[VLZ _�F·_�S9ZNU � UH^mG9O9S9nMRIL^R]P��Ò�]PO9U[OH_`U/Z~O#S9UHOØ�TU[Z~Ve_�U[OÚjAnMPKNK~U[OÚUHZNO9U3÷¨MPVYVLUbF8d"Z v
VYfhg9UHO#�P "G;O9SÈ%R ¥�Æ�/âlG;O9SØu;Z~KNS9U8_XVY]P��Z _XZN� Ö¡MPG;i�UbZNg9ILU[I�J�O[_8d"Z~fh^mKNG9O9Q"U[ulU[O9i�MPKNKNV
U[Z~O9U[Oo¤bU[K~ZNG9��^PU[ILO;�R\EMPO9MRfhgXU8ÙtÒ9MRO9S9ZNUHIe_�S9UHI���UHQRK~U[Z _`V�_`UHIYOXu9Z~V�UHI?VLU[Z~O;UHOÇkIÖ[î#ÔPíkðÉÖPë
òxí/i�MRV�_bQRMPO9F�MPG;VLipnG9KNK _�� � ]RK~fhg;U � _�UHIYO9U/S9U[I � Ò�UH^[_�IYMPKN^mK~MRVLVYUHO�B�]mS9U[IÛ� h ¥kZ~U[VLU[O9âKBXi
]mS9U[I=u9KNMPG9U ny3ulU[ILIYZNUHVYUHOKr=u�UHVYZ _�FHU[OÚ¥kMRS9Z~U[OßF8d"ZNVLfhg;UHOß�P XG;O9SÚäP >þ_�*G9O9SßÖ?UHG9fhg[_Lv
^mIYnMPi _�U . µ*�R  ä . �©ãL�£×b]PO�VL]RK~fhg9U[O#KNUHG9fhg[_`^£IYnMPi _`Z~QRUHO � _�U[ILO9U[OØQRUHg[_oUHZNOØZNO[_�U[O9VLZ z�U[I� _`UHIYO[d"Z~O9Sæ��Z _�÷¨MPVYVLU[O[z�UHIYKNG9V�_`ILMc_�U[O µü.�R �Î�Ï�� � §PMPâÛu�UHZ � _�UHIYO9U[Oæ��Z _Ø÷¨MRVLVYUHO
µü h �R ½¶��P�&ry� � VY]PQRMPIbu;Z~V�FHGÜUHZNO9ZNQPUHO¿�P �Î²Ð6� � §PM#MRG9VL��\EUHI � _�U[ILO[d"ZNO9S¿VYUHKNu9Ve_
^`MPO;OßUHZNO9UkWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _Ûz{]POß�P R P �u9ZNVr�R P P �^m�S§ V=u�UHVYZ _�FHU[O9��JrZNOß^£KNUHZNO9U[Ir|�UHZNKh ý �6Ê<rTS9ZNUHVYUHI3z�]R� � UH^mG9O9S;nMPIYV�_`UHIYO�MPu9QRUHVe_�]RVLVYUHO9U[O�÷¨Mc_�UHIYZNU#^`MPO9O�S9G9IYfhg S;UHO
MRK~VB�
ZNO9S9MR^£^mIYU8_`Z~]ROÜ]mS9U[IXMPG9fhgæMPKNVX��]PO9S9Z vh¤b]YstK~U�Þ3^£^mIYU8_`Z~]ROÜu�UHF[UHZNfhg9O9U8_`UHOù÷¨U·v
fhg9MRO9ZNVL�)G9V=z{]PO¨S;UH� ^R]P��Ò9MP^[_`UHOÆBXu�Ó�UH^[_�MR^m^£IYU8_`Z~U[I�_3d�U[ILS;UHO9��\3ZNU�÷¨Mh_`UHIYZ~UTS9U[V� _`UHIYO[d"Z~O9S;VLâ�S9ZNUbS9MRV�^R]P��Ò9MP^[_`UyBXumÓ�UH^[_�Z~O9O;UHIYg9MPKNuÚUHZNO9U[V�u�UHVe_�ZN���/_�U[O#Þ3u9V�_`MPO9S;V
Ò9MRVLVYZNUHIe_�âmd"ZNILS}S9MRulU[Z¡ZNO�S9UHVYVYUHO�WXIYMYz�Z _�Mc_�ZN]PO9VYi�UHKNS}VL]ßMRu9QPU[K~U[O9^[_�âtS;MPVYVkVLZNUog9ZNO[_�U[I
S9U[� ^R]P��Ò9MR^H_`UHOSBXumÓ�U[^[_3��Z _�÷¨Mh_`UHIYZ~UkS;UHV � _�U[ILO[d"ZNO9S9VrF[G9VYMP����UHO[_�IYZ~�P_�â�S9ZNUkS9MRV
^R]P��Ò9MP^[_`U`BXumÓ�U[^H_kMRG9i9S9U[IÛQPUHQRUHO�nG;ulU[ILKNZ~U[QPU[O9S9UHO � UHZ _�U�Ò9MRVLVYZ~U[I�_�g9Mh_ h \3MYztZNS9VL]ROÇx
BXVe_�IYZ~^RUHI��6' � ä&r�����UHZtS;UHI/wX]PKNKNZ~VYZ~]ROoz{UHIYK~ZNUHIe_oS9ZNUo÷¨Mh_`UHIYZ~U�VY]YztZ~U[K à �TÒ;G9K~VYâ¡S;MPVYV/VLZNU
z{]PO�S9U[�Å^P]P��Ò9MR^[_�UHOÆBXumÓ�UH^[_TMR^m^£IYU8_`Z~U[I�_3d�U[ILS;UHO¨^`MPO;O9�ÙBXu¨UHVES9MPu�UHZAMRG9fhg¨FHG;I
��ZNK~S9G;O9QÜU[Z~O;UHITÞb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulUØ^P]P����UHO6^`MPO9O9â�ZNV�_�G9��Ve_�IYZ _L_�UHO�G9O9S���n]PQRK~Z v
fhg9U[I�dXUHZNVYU=z{]PO�j;MPKNKtF[GØjlMPKNKtG9O[_�U[ILVYfhg9ZNUHS9KNZ~fhg h VYZNUHg9UXF[�~��� à u�UHO9â¡|?G`_`G9^P]Yz�xÖÕbG9O`v
QRUHKNVL]ROT�&'6'R�Pâ;VY]Yd"ZNU/Ö¡Z _�UHIYMh_`G9Iez�UHIedXUHZNVLU/S9MRILZNOKrL�l\EZ~U[VLU3qrg9MRVLU/ZNO#S;UHIrJ�O[_8d"Z~fh^mKNG9O9Q
z{]POoU[O9QPU[Oo\3]RÒ9Ò�UHKNV�_`UHIYO9UHO9âmZNO"S9U[IAS9MPV�^P]R�TÒ;MP^[_�UIBXumÓ�UH^[_/ulU[Z£S;UHI�Þb^m^mILU·_�ZN]PO/z{]PO
÷¨Mc_�U[ILZNUkMPG;V�S9U[� � _�U[ILO[d"ZNO9SÚVYUHZNO9UHVB��MPVYVLZ z�U[Oß��UHQPKNUHZ _�Ve_�U[ILO;Vr¥kn]ROH_`QPU[O9V�_`ILMRg9KNG9O9Q
U[�TZ _�_`Z~U[I�_`âA^�MRO9O¿f[MP��ä/ P R #u9ZNV3äR P � P R #¢£MPg9IYUoMRO9S9MPG;UHIYO9�?Þ3G9i�QPIYG9O9SÜS9UHI�QRIL]RçPUHO
÷¨MRVLVYU=S9U[V � UH^mG9O9S nMPIYV�_`UHIYO9V�dXUHIYS9UHO"VL]RK~fhg9U � stV�_`UH��U}×3ïPÂ ÔxØ�é&qáq i ëlkré6m½nBï�ê;é6phï�í#qh ¤b÷�á��_rBQPU[O9MPO;OH_`�;|¡stÒ9Z~VYfhg9UA×bU[I�_`ILU·_�U[IrS9ZNUHVYUHI�wXK~MRVLVYUHâ z�]POßS;UHO9U[OÚu9ZNV�g9U[G`_�U3fHMR�
�R P ÚÔXG9U[K~KNUHO¿ulU[^�MRO9O[_ÚVLZNO9S9â�VLZNO9SÜS9Z~UT¥kn]ROH_`QPU[O9Ò9G9KNVLMRILU"ã/UHOßá3vxäØG9O9S#×bUHKNMXá3vx�Râ
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�P�N��JrO[_8d"Z~fh^mKNG9O9QTUHO9QRUHI/��ZNO9nMPIYV�stVe_�U[�TU �R�

]mS9UHIES9ZNU)ÔXG9U[K~KNUTã�s�Qoábvh�Pâ�ulU[ZAS9UHIEUHV�VYZ~fhg¨��Z _�QRIL]RçPU[IÛ�*MPg9IYVLfhg;UHZNO9K~ZNfhg9^RUHZ _)G9�
UHZNO � fhg[d�MRILF[UHV�Ö¡]mfhg�g9MPO9S;UHK _��
j=nG9K~K _/S9UHI � UH^mG9O9S;nMPIYV�_`UHIYOEMRG9i�QPIYG9O9SXVYUHZNO9U[I�dXUHZ _�UHIYUHOXJ�O[_8d"Z~fh^mKNG9O9Q/VYfhg9K~ZNUHçRK~ZNfhg�VLU[Z v
O9UHO�k`Ö�î ÔRíbðwÖRòxí�MPG9VYâmu9Z~KNS9U·_�VYZ~fhg)UHIYO9UHGõ_BUHZNO)îáÖRó)ó�ÖPêÚí�ê©¿�í�ðwÖhì�íHâ;Z~O)S9UH��S9ZNUB¥kn]PO[_�v
QPU[O9V�_`ILMRg9KNG9O9QoVe_�MRIL^TMPu9QRUHVYfhg[d"nMPfhg[_k]£S;UHIBMPu9VY]PIYu9ZNUHIe_Ûd"Z~IYS9��\3MRV � stVe_�UH� ZNV�_XS9MRO9O
O9ZNfhgH_B�TU[g9ItMRK~Vmá�¥k�æulU[]Pu9MRfhgH_`u9MPIY� à O � stVe_�UH��U[OX�TZ _BqÛU[ILZN]mS9UHOE^ nG9IYFHUHI�MRK~V?fHMR� ä�S
d�U[ILS;UHOXd nMRg9IYUHO9SØS9Z~U[VLU[I�F8dXUHZ _�UHO}îáÖPóTózÖRê¨í�ê©¿�í[ðwÖcìmí·vhqrg9MRVLUES9ZNUEu�UHZNS9U[O�wX]R��Òl]cv
O9UHO[_`UHOo��Z _�UHZNO9MRO9S9UHI9z�U[ILVYfhg9��UHKNFHU[O9� ¤bMRO9S9U[K _�UHV¡VYZNfhgXulU[ZRS9U[I¡q�ILZN� nMPIY^P]P��Ò�]PO9U[O[_�U
G9��U[Z~O;UHO�abUHGõ_�IY]PO9U[O9V�_`UHIYO9â�VY])^`MPO;OØS9ZNUHVYUHI�dX]P��n]RQPKNZ~fhgÚu;Z~V/ZNOØS;MPV/ÝtU[OH_`ILG;�.S9UHV
��MPVYVLU[ILU[Z~fhg9U[O��BU[QPKNUHZ _�Ve_�U[ILO9V�U[Z~O[_`MPG9fhg9U[O9âP]Rg9O9UÛS9MRVLV¡S9UHVYVLU[OX¤�nG9KNKNU=S9MPu�UHZRMPu9QRUHVe_�]cv
çPU[Okd"ZNILS;��\3MRVÛS9MPIYMPG9V�IYUHVYG9K _`Z~U[ILU[O9S9UVBXumÓ�U[^H_`â�UHZNO)��MRVLVYUHIYUHZNfhg9UHI � _`UHIYO)��Z _/U[Z~O;UH�
abU[G`_�IY]PO9U[O9Ve_�UHIYO�Z~O}VYUHZNO9UH�.Ý¡UHO[_�IYG9��â£d"Z~IYS�MPKNV/|/g9]PIYO9U8v©àÝmsm_�^R]Yd BXumÓ�UH^[_ h |NàÝâB>r
ulU[FHU[Z~fhg9O;U8_���JrV�ulU[VLZ _�F·_ES9ZNU � _�IYG9^[_�G9I�UHZNO9UHVBIL]c_�U[Oß¥kZ~U[VLU[Oß��Z _�UHZNO9UH� ¥kMRS9Z~G;V�z�]RO
UHZNO9ZNQPUHO}Þ/y3â¡UHZNO9U[I/O9Z~U[S9IYZ~QRUHO}UH��UH^[_�Z z�U[O}|?U[�TÒ�UHIYMh_`G9IkG9O;S�U[Z~O;UHIkÖ?UHG9fhg[_�^mIYMPi _oZNO
S9UHI3WXILn]RçPU[O9]PIYS9OmG9O9Qbz�]RO��R �ä . � �t¢£UHS9]mfhg}QPU[g[_kz�]RO�S;Z~U[VLU[OØBXu�Ó�UH^[_�U[O�UHZNO�V�_`MPIev
^PU[I � _�UHIYO[d"Z~O;Sæ��Z _Ú÷¨MPVYVLU[O[z�UHIYKNG9V�_`ILMc_�U[O¨Z~OæS9U[IXWXILn]RçPUHO;]PIYS9OmG9O9QXz{]POÜ�P  Î²Ñ u9Z~V
�P ²Î�ä^� � §PM�MPG9VY� � ]Ez{UHIYK~ZNUHIYUHO�S9ZNUHVYU>BXumÓ�UH^[_�U�O9MRfhg}UHZNO9Z~QRUHO}�P  ÑXMßZ~g;ILUXQRUHVYMP�/_`U
¤�nG9KNKNUHâ;VY]XS9MRVLVÛVYfhg9KNZ~U[çPKNZ~fhg�OmG9I=O9]mfhg�S9U[I=Z~VY]PKNZNUHIe_�U�abU[G`_�IY]PO9U[O9Ve_�UHIYO�FHG9IhnG9fh^mu9KNUHZNu`_��
\3ZNUHVYUHI#¥kMPS9ZN]PÒ;G9K~VYMPI�u�UHVYZ _`F8_¿S9MRO9O�UHZNO9U���]£S;UHIYMh_�U}WXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _¨u9F[QPKN�/S9UHI
WXMPKNMhÙtZNUH�
��UHZ � stVe_�UH��U[O"��Z _bK nMPO;QPUHIYUHOÇBXILu9Z _�MRK~Ò�UHIYZN]£S;UHOoZNV�_kO9MRfhg"U[Z~O9ZNQPU[O"�R l R P PMbS9UHI=îáÖPóTë
ózÖRêØí�ê©¿�í�ðwÖhì�íkMRu9QPU[u9K~MRVLU[O9âmG9O9SßU[VÛu9K~U[Z~u�UHOßS;UHIÛabU[G`_�IY]PO;UHO9Ve_�U[ILOTG9O9SßS9U[IÛO9MPfh^[_`U
¤bU[K~ZNG9��^PU[ILOùS9U[VX�BU[QPKNUHZ _�Ve_�U[ILO9V nG9u;ILZNQPâÛS9U[VLVYUHOæG9IYVLÒ;I nG9O;QPKNZ~fhgÚd�U[Z _`UHIXG9O9SùU·Ù�F[UHO`v
_�IYZ~VYfhg9U[I`BXIYu9Z _�d"nMPg9IYUHO;SÚS9UHI�îáÖPóTózÖRê�í[ê$¿[í�ðwÖcìmí·vxq�g9MPVYUbU[O9Q"G;O9S#^mIYUHZNVLi�n]RIL��ZNQXQPU8v
d�]RILS;UHO}Z~Ve_���Þbu;g9nMPO9QRZ~QEz{]PO}S9U[Ib÷¨MRVLVYUBd"Z~IYS�VYZ~fhg}S9U[Ib¤bU[K~ZNG9��^PU[ILO�U[O[_8d�U[S9UHI/F[G
UHZNO9UH�Å��MRVLVYUHIYUHZNfhg9UHO)�*UHZNçPU[O¿ÝmdXUHIYQßUHO[_8d"ZNfh^PUHKNO�]mS9UHIEZNO¿UHZNO9U[I � G9Ò�UHIYO9]Yz9M#|¡stÒà�à U·Ù�Ò;K~]mS9ZNUHIYUHO9â?ulU[Z?S;UHIkU[Z~O�dXUHZ _�U[ILU[IkabU[G`_�IY]PO;UHO9Ve_�U[ILO�U[OH_`V�_`UHg[_�� à � UHIYV�_`UHO�j;MRK~K
UHO[_�Ve_�U[g[_)VL]ßU[Z~O � s�Ve_�U[� MRG9VkU[Z~O9U[�Î�*UHZNçPU[O}Ýmd�U[ILQ�ZNO�UHZNO9UH�ÑUHO;QPUHO}^mIYUHZNVLi�n]RIL��Z v
QPU[OcBXIYu9Z _ßG;� UHZNO9UHOæabU[G`_�IY]PO;UHO9Ve_�U[ILO9â�d"ZNU�UHVXu�UHZÛS9U[� �6'R�&�D)Ú��VX¥kMPS;Z~]RÒ9G9KNVLMRI
q � ¥� &)P�P�&¸>)6%k��Z _bUHZNO9UHI¬BXIYu9Z _�MRK~Ò�UHIYZ~]mS9U¡z�]RO)�]�  Rä�S)u�UH]Ru9MPfhg[_�U·_Ad"Z~IYS9� à �ÎF·d�U[Z v
_�U[O�jlMPKNKAd"ZNILS�S9MPV � s�Ve_�U[� d"nMPg;ILU[O9S6S;UHI � G9Ò�UHIYO9]Yz9MPU·ÙtÒ9K~]RVLZN]PO6O9]PIY��MPKNUHIed�U[Z~VYU
MPG9VYUHZNO9MRO9S9UHIYQPU[ILZNVYVLU[O9â`dX]PIYMPG9i�g9ZNOßVYZ~fhgßS9ZNUbu�UHZNS9U[O#wX]P��Ò�]PO9U[O[_�UHOß��Z _�g;]Pg9U[IrWXU8v
VLfhg[d"ZNO9S9ZNQP^RUHZ _�z{]PO9U[Z~O;MPO9S9U[I?U[O[_�i�UHIYO9U[OTG;O9S��Tn]RQPKNZ~fhg;UHIed�U[Z~VYUrMRK~VÛZNVL]RK~ZNUHIe_�UBqrG;K~VYMPIYU
��Z _#U[Z~O9U[IXg9]Pg;UHObÃ[ï�î
Ã·vxWXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _Úu�UH]Ru9MPfhg[_�u;MPI�VLZNO9S9� à OùVYUHK _�U[O9UHOùjAnMPKNK~U[O
^`MPO9OÜUHZNO¨VL]RK~fhg;UHV � s�Ve_�U[� QPUHu;G9O9S9U[O¨u9KNUHZNulU[O¿G9O9SÜZ~O¿UHZNO9UH� � stVe_�U[�Ñu�UHVe_�U[g9UHO;S
MPG9VßF·d�U[ZkabU[G`_�IY]PO;UHO9Ve_�U[ILO9U[O6ZNO�UHO9QRUHO�U8ÙtFHU[O[_�IYZ~VYfhg9UHO BXIYu9Z _`VßILU[VLG;K _`Z~U[ILU[O9�/JrZNO
FHG¨U[Z~O;UH�ÑVL]RK~fhg9U[O � stV�_`UH�ÑQPUHg;n]PIYUHO9S9U[IkabU[G`_�IY]PO;UHO9Ve_�U[ILO}ZNV�_�S9UHIAz{]PO�¤3G9K~VYUoG9O;S
|?MYstKN]PIØ�6' � %�UHO[_`S9UHfh^[_�UÜ�6'ö��V}qrG;K~VYMPIØq � ¥ �&'P�Rä6¸X�6)RâkS9U[VLVYUHO � � � �*g BXIYu9Z _



�R� ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

S9G;ILfhg�S9ZNU"Þ3u9Ve_�IYMPg9KNG9O9Q�z{]PO�WXIYMYztZ _`Mh_�ZN]PO;V�dXUHKNK~U[O}K~MRO9QPVYMP�ÑVLfhg;ILG9��Ò9i _`� � fhg9K~ZNUHçcv
KNZ~fhgÚd"Z~IYS¨S9U[I�JrO9U[ILQRZ~U·z�UHIYKNG9V�_TS9G9IYfhg¿S9ZNU)Þ3u9Ve_�IYMPg9KNG9O9Qoz�]POÜWXILMYztZ _�Mc_�ZN]PO9Ved�U[K~KNUHO
VY]�V�_`MPIY^mâ=S9MPVYVoVYZ~fhg S;Z~UÚu�UHZNS9U[O�abU[G`_�IY]PO9U[O9Ve_�UHIYO9UÚZNO UHZNO9U[I � Ò9ZNIYMPKNulU·d�U[QPG9O9Q}VY]
KNMPO9QRU3MRO9O nMRg9UHIYO9â{S9MPVYV/VYZ~U�VYfhg9K~ZNUHçRK~ZNfhg#ZNO�UHZNO9UH� UHO9]RIL��UHOØÞbG9VYu9IYG9fhg"z�]PO�álv/G;O9S
¥ n]RO[_�QPU[O9Ve_�IYMPg9KNG9O9Q�FHG�U[Z~O;UH� � fhg[d�MRILF[UHO�Ö¡]mfhg)z�UHIYVYfhg9��UHKNFHUHO;� � ]PKNfhg9UoJ�ILU[Z~QRO9Z~Vev
VYUb^ n]PO;OH_`UHOÚS;Z~UEJrIY^mK nMRILG9O;QXi nG9I�S9Z~U3�/stVe_�UHIYZ n]PVYUHO�áÛëlkré&mÇn v pCqt×�q h WX¥k�VrBVLU[Z~O;âPz{]PO
S9U[O9UHOæZN� \EG9ILfhg;VLfhg9O;Z _L_ßU[Z~O;UHIXÒ9IY]Ø÷¿]PO9Mc_Ez{]POÜUHZNO9UH�üQPKN]Pu9MRK~U[O¿abU·_�F·d�U[IL^�z{]PO� Mc_�U[K~KNZ _`UHOØulU[]Pu9MRfhgH_`U8_Bd"Z~IYS�G9O9S�S9UHIYUHOØJrO9U[ILQRZ~U[MPG9VYV�_`]PçXO9]mfhg�QPIYn]PçRUHIrZNVe_�MRK~V�S9U[I
z{]PO � G9ÒlU[ILO;]Yz�MRU8ÙtÒ9KN]PVYZ~]RO9UHO;�
Þ3G9V � stVe_�UH��U[Oæ��Z _#UHZNO9UHIXG;ILVYÒ9IhnG9O9QPKNZNfhg9UHOæ÷¨MPVYVYUTS;UHIXqrIYZN�TnMRIL^R]P��Ò�]PO9U[OH_`Ukz{]PO
��UHg;IrMPKNV`%R >����G9O9SØUHZNO9UHI�÷¨MPVYVLU/S;UHVB¤bUHKNZNG9��^PUHIYO9V�S9UHI � UH^mG9O9S;nMPIY^P]P��Ò�]PO9U[O[_�U
z{]PO ��U[g9I�MPKNVT� � �~�L����U[O[_�Ve_�UHg;UHO U[O[_8d�U[S9UHI�F8dXUHZ�ZNVL]RK~ZNUHIe_�U � fhg[dXMPIYFHU#Ö?n]Pfhg9U[I
��Z _"g9]Pg9U[OqÃ[ï�î
Ã8vhWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _`UHO9ât]mS9U[I/QPMRI/UHZNO���ZNO9nMPIYVes�Ve_�U[�.u�UHVe_�UHg;UHO9S}MPG;V
F·d�U[Z � fhgHdXMPIYFHU[OoÖ¡n]Rfhg9UHIYO9â£S9ZNUBKNU8_`F8_`UHO9S9KNZNfhg)U[ulU[O9i�MPKNK~VÛ��Z _�U[Z~O9MRO9S9U[I;z{UHIYVLfhg;�TU[K~F[UHO
dXUHIYS9UHO;� � fhg[dXMPIYFHU�Ö¡n]Rfhg9UHIk^mn]RO9O9UHO¿O£G;IbZNO9S9ZNILU[^H_TulU[]Pu9MRfhgH_`U8_3d�U[ILS9U[O9â�dXUHO;O�VLZNU
÷¨Mc_�U[ILZNU¨MPG;VØZNg9IYUHI�yb��QPU[u9G9O9Q6MP^m^mILU·_�ZNUHIYUHO9�3\3M6Z~O��BZNO9nMRILVestV�_`UH��UHO*��Z _ùF·d�U[Z� fhg[dXMPIYFHU[O3Ö?n]Pfhg9U[ILO�MPu�UHI?^PU[Z~O9Ur÷¨Mh_`UHIYZ~UÛ��UHg;I¡FHG;I�×bUHIYienG9QRG9O9QkVe_�U[gH_`âRVYZNO9SXVLZNU=��Z _
g9U[IL^mn]R�T��KNZ~fhg;UHO�÷¨U·_�g9]mS9U[O¿O9ZNfhg[_�u�UH]Ru9MPfhg[_�u;MPIY�¡\EMPg9U[I3KNnMPVYV�_�VLZNfhg¨S9ZNU"JtÙtZ~Ve_�U[O9F
VY]PKNfhg9U � stV�_`UH��U�OmG9IÚ��Z _Ü¤bZNK~i�UÚz�]RO6WXIYMYztZ _`Z~]RO9V�dXUHKNKNUHO9S9U·_�U[^H_`]PIYUHO6O9MPfhg[dXUHZNVLU[O9â
z{]PO#S;UHO9U[O�VYZNfhgØU[Z~O9ZNQPUXF[G9I/ÝtU[Z _"ZN�.ÞbG;i�u9MPG�]mS9U[I/Z~O}S9U[I/qrKNMPOmG9O9QTulU[Õ9O9S9U[O9�
J�Z~O¨MRO9S9U[ILU[Ib÷¨U[fhg9MPO9ZNVY�"G9V=z�]PO¿÷¨MPVYVLU[O[_�IYMPO9VYi�UHIkZNO¿¤3÷�áT��KNZNUHQh_Ez�]RILâ9d�U[O9O¨U[V
VYZ~fhgTu�UHZ9S9U[� � U[^mG9O9S nMRILVe_�U[ILOTG9�
U[Z~O;UHO���U8v � _�U[ILOTg9MPO;S9UHK _��9��U·v � _`UHIYO9U�VLZNO9S � _`UHIev
O9U�S9U[I � ÒlU[^[_�IYMPKN^£KNMPVYVYUÈB u;Z~VßÞ ��Z _¨MRG9VLQRUHS9U[g9O[_�U[O ¤ nG;K~KNUHO9âbS9Z~U}S9G;ILfhg6u9ILU[Z _`U
J��TZNVYVLZN]PO9VYKNZ~O9ZNUHOXfhg;MPIYMP^[_�U[ILZNVLZNUHIe_rVYZ~O9S"G9O9S"S;Z~UBVLU[g9I¡VYfhg9O9U[K~K£IY]h_�ZNUHIYUHO;�R\EZ~UB÷¨MRVLVYUHO
z{]POX��U8v � _�U[ILO;UHOXZNOo¤b÷�á�� K~ZNUHQRUHOXF·d"Z~VYfhg9UHOX�3G9O9So�R >���/� à g9ILUr¥kMPS9ZNUHO"VLZNO9So��Z _
þ µý��I¶Ü�P >þ_�öZN��×bUHIYQPKNUHZNfhgßFHGØS9UHOØ�BU[QPKNUHZ _�Ve_�U[ILO9U[OßZ~O { Ve_�MRO9S9MRILS"|"¤b÷�á��*ILU·v
KNMh_`Z zÚ^mK~U[Z~O;� � Z~UBVYZ~O9S)VL]R��Z _�d�U[VLU[O[_�KNZ~fhgo^mKNUHZNO9UHIAMRK~V�Z~g;IÙkIÖ[î#ÔPí3ðwÖPòxí[����UHS9ZNO9Qh_/S9G9IYfhg
ZNg9IYUrVYfhg9O9UHKNKNUr¥k]c_�Mh_`Z~]ROoVYZ~O9S"�BU·v � _�UHIYO9UtÓ�UHS9]mfhg"Ve_�MRIL^EMPu;QPUHÒ;K~Mc_�_�U·_BG9O;S"^mn]PO9O;UHO"ZNO
ZNg9IYUHI nÞ
�mG9Mh_`]PIYUHu�UHO9U3÷¨Mh_`UHIYZ~U=z�UHIYKNZ~U[ILU[O9�;\EUHI�÷¨MRVLVYUHO[z�U[ILKNG9Ve_b^`MPO9OØVL])g9]mfhgÚVLU[Z~O;â
S9MRVLVES9U[I � _�U[ILOÜFHUHZ _8dXUHZNVLUbz�]RO¿UHZNO9U[IEF[Z~IY^mG9��V�_`UHKNK~MRILU[O � fhg;UHZNulU�G9��QPU[ulU[OÜZNVe_�� à O
U[Z~O9U[� ¤b÷�á�����Z _EU[Z~O9U[� �BU·v � _�UHIYOÚu�UHÕ9O;S9U8_�VLZNfhgÚS9MRVr^P]R��Ò9MP^[_�U©BXumÓ�UH^[_3ZNOÚS9U[I
¥kU[QPU[KÛZ~O U[Z~O9U[�üVe_�MRIL^¿U8ÙtFHU[OH_`ILZNVYfhg9UHO�BXILu;Z _#��Z _ØqÛUHIYZ~]mS9U[OÜF·d"Z~VYfhg9U[Oæ�R�}SæG;O9S
��MP�A¢£U"O9MRfhg9S9U[�TâA]Ru¨VLZNfhg¿S;MPVE^P]P��Ò9MR^[_�UÇBXu�Ó�UH^[_TMRG9i=VYUHZNO9UH�úBXIYu9Z _TQPU[ILMRS9U"ZNO
S9U[IbnM&�£G;Mh_�]RILZNMPKNUHO � fhg9U[Z~u�U"S;UHVb��U·v � _`UHIYO9Vku�UHÕ9O;S9U8_ßG9O9S�d"ZNU8ztZNUHK?÷¨Mh_`UHIYZ~UoZNO�S9U[I� fhg;UHZNulU3UHO[_�g9MRK _`UHOØZ~Ve_�â{^`MPO9OØÞb^m^mILU·_�ZN]POÚVe_�Mc_�_`Õ9O9S9U[O9�{\3ZNUHVYU nMRG9çPU[I�_�VLZNfhgÚS9MRO9O#ZNO
IYUHQRUHKN� nMRçPZNQPU[O#ÞbG;VLu9I nG9fhg9U[O}S9UHIkÔXG;UHKNK~U[âtS9UHIYUHO}qÛU[ILZN]mS9U��TZ _)S9U[IyBXIYu9Z _`MPKNÒlU[ILZN]mS9U
S9U[V3^R]P��Ò9MR^H_`UHO.BXumÓ�U[^[_�VE^P]PIYIYUHKNZ~U[I�_`�tÞbG9VYu9IhnG9fhg9U)Z~OÜ�BU·v � s�Ve_�U[��UHO�^mn]PO9O;UHO¨MRulU[I
MRG9fhg S9MPO;O MPG;i _�IYU8_�U[O9â¡d�U[O9O S9U[I)��U·v � _`UHIYO�UHZNO9UØQPMPO;FHU � fhg9MPKNUÚVYUHZNO9UHITnMPG9çRUHIYUHO



�P�N��JrO[_8d"Z~fh^mKNG9O9QTUHO9QRUHI/��ZNO9nMPIYV�stVe_�U[�TU �Rä

¤�nG9KNKNUXMPu9Ve_�n]Rçh_ h � _`UHKNK~MRâ£�
g9Z _`U>xÎ¥k]RVLO9U[I��6'P�&)6rL��\EMPg;UHI�Z~Ve_oS9ZNUEÖ?UHG9fhg[_`^£IYMPi _Bz�]RO
��U8v � stV�_`UH��UHO*nMRG9çPU[ILVe_ßz9MPIYZ~MRulU[KbG9O9Sø]Pi _æMRG9fhgæz�]RO�K~nMRO9QPU[ILU[O*qÛUHIYZ~]mS9U[O�QRUHIYZ~Oõv
QPU[I=Þb^[_�Z ztZ _`nMh_3QRUH^RUHO9O9F[UHZNfhg9O9U·_��9|�UHZNK dXUHZNVYU/Õ9O9S9U·_3Ò9IYMP^[_�ZNVLfhg�^RUHZNO9U/Þb^m^mILU·_�ZN]PO3z�]RO
÷¨Mh_`UHIYZ~Uß��U[g9IoVe_�Mh_L_�âtd�]RILMRG9i�g9ZNOæS;Z~U � stVe_�U[�TU#Z~�ü¥ n]PO[_�QRUHOmu�UHIYUHZNfhgÜO9ZNfhg[_Ø��UHg9I
ulU[]Pu9MRfhg[_�u9MRIÛVLZNO9S9� ��U[QPUHOßS;UHV{d"ZNUHS9U[ILg;]PK _�UHO�^mG9IYFHF[UHZ _�ZNQPUHO�Þ3G�â�MPfh^PU[ILO;VÛZ~OßÞ3G9V�v
u9IYG9fhg9VYÒ9g9MPVYUHO�S9U[VÚ��UHQPKNUHZ _�Ve_�U[ILO;VEd�U[ILS9U[O6VY]PKNfhg9U}ÔXG9U[K~KNUHO�MPG;fhg6MRK~Vð×�p·éPê$qxï�í[ê$×�q
ulU[FHU[Z~fhg9O;U8_���JrZNOÚVY]PKNfhg9UHV � stV�_`UH� Z~Ve_3F[�~����S9Z~U3ÔXG9UHKNKNUkÞø R�PäP�&¸X�6)Râ£S;Z~U3UHZNO9U©BXIYu9Z v
_�MRK~Ò�UHIYZ~]mS9U=z�]ROß�P�P �SÚu�UHVYZ _�F8_`�{�BU[ZlU[Z~O;Z~QRUHOÚQRIL]RçPUHO�Þ3G9VLu;IhnG9fhg;UHOÚU[ILIYUHZNfhg[_�UkS9ZNUHVYUHV� stV�_`UH�ôUHZNO9U/¥kn]ROH_`QPU[O9K~U[G9fhg[_�^mIYMPi _ . Ý Û h äÙ¶��6rlß �P �¨tÐEUHIYQ]§PV�â`dX]P��Z _bUHV=^mG9IYFHF[UHZ _�ZNQ
S9MPV/g;UHKNK~Ve_�U>BXumÓ�U[^[_XMR��¥kn]RO[_�QPU[O9g9ZN���TU[K£d�MRIL�
Þb�üJrO9S9U�S9U[I�JrO[_8d"Z~fh^mKNG9O9Q"z�]RO¿��U8v � stV�_`UH��UHOæVe_�UHg[_�d"ZNUHS9U[ILG9� UHZNO9UßîtÖRó)ó�ÖPê
í[ê$¿[í�ðwÖcìmí·vxq�g9MPVYUHâ�S9ZNUÚ��Z _}UHZNO9UH� V�_`MPIY^PU[Oæ÷¿MPVYVLU[OHz{UHIYK~G;V�_ÚS9U[V � stVe_�UH��Vkz�UHIYu9G9Oõv
S9UHO*ZNVe_��bÝ¡G9K~U·_�F·_ÜVLZNO9S*VYfhg9KNZ~U[çPKNZ~fhg9âÛd"Z~U[S9UHIYG9� MRu9g9nMRO9QPZNQØz�]PO�S9U[O*÷¨MPVYVYUHO�S9UHI
qÛMPIe_�O9U[ILâbS9ILU[ZkJrO;S9V�_`MPS9ZNUHO*S;UHO9^mu9MRIL�kS;UHI#��U·v � _`UHIYO�UHO[_8d"Z~fh^RUHK _ÜVYZ~fhg�FHG*U[Z~O;UH�
��U[Z~çRUHO�Ý�d�U[ILQ}ZNO�UHZNO9UH� BXIYu9Z _#G9�åS9UHO�a3UHG`_`IL]RO9UHO;V�_`UHIYO9âr]mS9U[IoS9UHI)wXUHIYO S9UHV
��U8v � _�U[ILO9V3^P]RK~KNMPu9ZNUHIe_oZ~O¿UHZNO9UHI � G9Ò�UHIYO9]Yz9MßUHu�UHO9i�MRK~KNVbF[G¨UHZNO9UH�ÑabU[G`_�IY]PO;UHO9Ve_�U[ILO9â
d�]RulU[Z�S9MPV � stVe_�U[�ÎMPG9VÛF·d�U[ZmabUHGõ_�IY]PO9U[O9V�_`UHIYO9UHOTUHO[_8dXUHS9U[IAQPUHu;G9O9S9U[O)u9KNUHZNu`_k]mS9UHI
MPG9VYUHZNO9MRO9S9UHIYQPU[ILZNVYVLU[O�d"Z~IYS9�
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abU[ulU[O S9UHIXwXKNMPVYVLUTS9U[Io¤b÷�á���â=S9UHIYUHO � U[^£G;O9S9nMPIY^P]R��Òl]RO9UHO[_�U[Oß_8stÒ9ZNVLfhg;UHIed�U[Z~VYU
÷¨MPVYVYUHO µüø�R�¥� � u�UHVYZ _`FHU[O h µ h �â¶Ú�R 6r¬� � Z~OT��U8v � stV�_`UH��UHO"r�â9u�UH]Ru9MPfhg[_�U·_k�TMRO
Ó�UHS9]mfhg¨MRG9fhg¨��ZNO9nMPIYV�stVe_�U[�TUX��Z _�U[Z~O;UH� ^P]R�TÒ;MP^[_�U[O.BXumÓ�UH^[_TMRK~V3qrIYZ~��nMRIL^R]P��Òl]cv
O9UHO[_`UÜG9O;S�U[Z~O9U[��ILU[K~Mc_�Z zÎ�TMRVLVYUHMRIL��U[O � UH^mG9O;S9nMPIYV�_`UHIYOöMPKNV��BU[QPKNUHZ _�U[IØ��Z _ U[Z v
O9UHI3÷¨MPVYVYUÇµ h  ]� ä©¶6�&�~ 6r_� � �?\3ZNUHVYU"¥kn]RO[_�QPU[O9S9]RÒ9ÒlU[K~Ve_�U[ILO;UBd�U[ILS9U[Oqã$ÖtÆ¤Ø}é6qáqi ëlk�é6m�nBï�ê;é&phï�í q h Ö¡÷ßáT�VrØQRUHO9MRO9O[_�� � ZNUÜu�UHVYZ _`FHU[O BXIYu9Z _`MPKNÒlU[ILZN]mS9UHOøF8d"ZNVLfhg9U[O
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S9U[O ��UHZNV�_`UHO jAnMPKNK~U[O MPG9VYUHZNO9MRO9S9UHIYQPU[ILZNVYVLU[OßdXUHIYS9UHO9� à O S9UHO�dXUHO;Z~QRUHO jAnMPKNK~U[O9ârZNO
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d�]RulU[Z�� Ý S9ZNU"÷¿MPVYVLUoS;UHIbq�ILZN��nMPIY^P]R�TÒ�]PO;UHO[_�U[ââ� Ú S9ZNU"÷¿MPVYVLUoS;UHI � UH^mG9O9S;nMPIev
^P]R�TÒ�]PO;UHO[_�U�G9O9S ê S9UHI/Þ3u9V�_`MPO9S}S9U[I/ulU[Z~S;UHO}wX]P��Ò�]PO9U[OH_`UHO�FHG9U[Z~O;MPO9S9U[I/Z~Ve_��
÷¨Z _TÞbG;VLO9MRg9��U�dXUHO9ZNQPU[I/ÔXG9UHKNK~U[O�ulU[VLZ _�F·_TS9ZNU � U[^mG9O9S9nMRIL^R]P��Òl]RO9UHO[_`UEZNO�Ö¡÷ßáT�
d�U[O9ZNQPUHI#÷¨MPVYVLU¿MPKNVÚS9ZNU¿qrIYZN�TnMRIL^R]P��Ò�]PO9U[OH_`UH� à O*S9ZNUHVYUH�%jlMPKNKbienG9g9Ie_æS;UHIÚ÷¨MRV�v
VLU[O[_�IYMPO9VYi�UHItz�]POßS;UHI � UH^mG9O9S;nMPIY^P]P��Ò�]PO9U[O[_�U/MPG;itS9MPV�^P]R�TÒ;MP^[_�UyBXu�Ó�UH^[_EF[GÚUHZNO9UHI
×bUHIYQPIYn]PçRUHIYG9O9QbS;UHVÛÞbu;V�_`MPO9S9VY��\EUHIÛ÷¨MRVLVYUHO[_�IYMPO;VLi�U[I9d"ZNILSTS9MRS9G9IYfhg)QRUHu9IYUH��Ve_�G9O;S
VLU·_�F·_�U[ILVe_E��Z _XS;UHI¡d�U[Z _`UHIYUHOÚJ�OH_8d"ZNfh^mK~G;O9Qou9F·d"��JtÙtÒ9MPO9VYZN]POßS9U[V � UH^mG9O9S9nMRILVe_�U[ILO;V
d"Z~U[S9UHI"UHZNO9�r\EUHIo÷¿MPVYVLU[OH_`ILMRO9VYi�UHI�Õ9O9S9U·_ØS9MRO9OùMPG9i�S9U[IoOmG9^mK~U[MPIYUHOæÝtUHZ _�VY^`MPKNM�% '
V�_`Mh_L_/G;O9S"ZNV�_knMRG9çPU[ILVe_BVe_�MRu9Z~KN�mÞbG9ilS9ZNUHVYUt�*UHZNVLU�^`MPO;O"S9ZNU�IYn]PO[_`QPUHO;V�_`ILMRg9K~U[O9UH��Z _�_`Z~U·v
ILU[O9S9U3qrg9MRVLUkU[Z~O;UHVBVL]RK~fhg9U[Oß��Z~O9nMRILVestV�_`UH��VYâ9Z~O#S9UHIBUHVBMPKNVrÖ?÷�áT��ZNOÚJrIYVLfhg;UHZNO£G;O9Q
_�IYZ _L_�âÛU·_8d�MØ�P  Ð u9ZNV��P  ¡�¢ M�K~MRO9QØMRO9S9MRG9UHIYO9��\3MR�TZ _Úg9MPO;S9UHK _�U[V�VLZNfhg¿u�UHZAÖ¡÷ßáT�
G9�
d�U[VLU[OH_`K~ZNfhg nMPK _�UHIYU � stV�_`UH��U�MPKNVku�UHZt¤3÷�áT��âtS9ZNUXOmG9Iki nG9I/U·_8d�M��R �£ßu9ZNV/�P  äXM
MPKNV�¥ n]PO[_�QRUHOK�mG9U[K~KNUHOÚU·ÙtZ~Ve_�ZNUHIYUHO9��\EZ~U[VBU[IL^mK nMPIe_3MPG;fhgÚS9ZNU3G9O[_`UHIYVLfhg9ZNUHS;K~ZNfhg9UkI nMPG9��KNZ v
fhg9U?×bUHIe_�U[Z~KNG9O9QES9UHIAu�UHZNS9UHO�wXKNMPVYVLU[O�z�]RO/á�¥k��ZNO9O9UHIYg9MRK~u)S9UHIAWXMPKNMhÙtZNUH�[�
nMPg;ILU[O9S
��MPO#Ö?÷�áT�*g;MPG9Ò`_`VLnMRfhg9KNZ~fhgÚZNO#wXG;QPUHKNVe_�UHIYO9g9MRG9i�UHO;âlZN�.¤bMRK~])G9� S9ZNU3QRMPKNMP^[_�ZNVYfhg9U� fhg9U[Z~u�U#G9O;S�Z~O S9UHIk×bUHIYS9Z~fh^mG9O;Q¨FHG9�åQRMPKNMP^[_�ZNVLfhg;UHOùÝtUHO[_`ILG9� h Â�éPð éPî#×pï�î¨ò v ð�Â�í�r
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z{UHIYK~ZNUHIe_�â¡d"Z~U[S9UHIYG9� OmG9I�U[Z~O�Z~VY]PKNZNUHIe_�UHI�a3UHG`_`IL]RO9UHO9Ve_�U[ILO6u9F8d"�/U[Z~O�¥kMRS9Z~]RÒ9G9KNVLMRI
F[G9IhnG;fh^£u;K~U[Z~u`_`�
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�
nMRg9ILU[O9S�S9ZNUrwXKNMPVYVLUÛS9U[I¡¤3÷�áT�æO9UHu�UHO"UHZNO9Z~QRUHO � fhg[dXMPIYFHKN]mfhg9^`MPO9S9ZNS9Mc_�UHO h nBðñéRî(Ã
×
ÖPðñíÏË?éPê©ÊRïPÊPé&×pí#qYâ;��¤bã¦rAg9MRG9Ò`_�VYnMPfhg;K~ZNfhg"a3UHG`_`IL]RO9UHO9Ve_�U[ILO;U���Z _bV�_`MPIY^PUHO)÷¨MPQRO9U8_Lv
i�U[K~S9U[ILO;â�MRK~VY]T¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU h _�IYMPO9VYZ _�]PIYZNVLfhg9U3G9O9S�ÒlU[ILVYZNV�_`UHO[_�U r�u�UHZNO9g9MRK _`U8_�â¡ulU·v
]Ru9MPfhg[_�U·_T��MPOÜulU[ZAÖ¡÷�á����TZ _ÚÞbG9VYO9MRg9��U)S9U[I�z�ZNUHIE¥kn]ROH_`QPU[O9Ò9G9KNVLMRILU"¤bUHI�á3vx�Râ
%RyÑ�&)P�&)hvC) � âI%PyÑ� � �P�hvh�6% � h WBá �&¸>%6rTG9O9S�WX¥VB ¢£� � %&%hvh�P�¨^RUHZNO9U�V�_`ILU[O9QùÒlU·v
IYZ~]mS9ZNVYfhg*QPUHÒ;G9K~Ve_�U¿¥kn]PO[_�QRUHO9Ve_�IYMPg;K~G9O;QP�A×�Z~U[K~��UHg;IØu�UHZNO9g9MRK _`U8_ S9Z~U[VLUÜwXK~MRVLVYU�O9U·v
u�UHOæ��¤bãøz�]PI�MRK~KNUH� n v pCqá×pí#pxâ	ç v ì�í#pÝç$Öhè�×&ç"Ö v p�îYí#q h �9�9� rXG9O;S54 v é&qYï�ë u í phï Ö
ÊPï�î6 qxî[ï�ð�ð é6× ï ÖPê"qev h ÔXq`B>r�ÔXG9U[K~KNUHO9�
n v pCqá×pí#pÛFHU[Z~fhg;O9UHOTVLZNfhgTS9G9IYfhg)MRu9ILG;Ò`_�UB¥kn]PO[_`QPUHO;MPG9VYu9IhnG9fhg9UBMPG9VYâmS9Z~U�VYZ~fhgTZNOT��U[Z~Ve_
G9O;ILU[QPUHKN� nMPçRZ~QRUHOùÞbu9Ve_ nMRO9S9U[O¨z{]PO�÷¨ZNOmG`_�U[O u9ZNV�|?MRQPU[O}d"Z~U[S9UHIYg9]RK~U[O9��\3ZNUØÞ3G9Vev
u9I nG9fhg9U[âld nMPg9IYUHO9SÜS9UHIYUHOæS9ZNU�Ö¡UHG;fhgH_`^mILMRi _�S9U[IXÔXG9UHKNKNUHOLµô�P �¨tÐ#U[ILQ�§ VEUHIYIYUHZNfhg9UHO
^`MPO;O9âÛS9MPG;UHIYOßz�]RO¿U[Z~O9ZNQPU[O � U[^mG9O9S9U[Oæu;Z~V���UHg9IYUHIYUT÷¨Z~OmG`_`UHO9�r\3ZNU�Ö¡ZNfhgH_`^mG9I�z{UHO
U[Z~O9U[VrÞ3G9VLu;ILG9fhg;V�F[UHZNQPUHOßU[Z~O;UHOÚVe_�U[Z~KNUHOÚÞ3O9Ve_�ZNUHQ"S;UHIB¥kn]PO[_�QRUHO9g;UHKNK~ZNQP^RUHZ _�â9S9ZNUbO;MPfhg
U[ILIYUHZNfhg9UHO}S9U[V3÷¿MhÙtZ~�)G9��V3O;MPfhgT_8stÒ9ZNVLfhg9U[I�dXUHZNVYUBd�U[O9Z~QRUHI3MPKNVb�#VEZNO9O9UHIYg9MRK~u�z{]PO
U·_8d�M)�P "u;Z~V��P R �VBU·ÙtÒl]RO9UHO[_�ZNUHKNK{MPu9i�nMRK~K _��{\EZ~U�Þ3G9VLu;ILG9fhg;VLMR^H_`Z ztZ _�nMc_E^`MPO9OØulU[Z�UHZNO9Z v
QRUHOTÔXG9UHKNK~U[O�ienG9I=|�MPQPU�u9ZNVr÷¿]PO9Mc_�U�MPG9VYu9KNUHZNulU[O9�9��UHZ;S9Z~U[VLU[O�|tstÒ à ò v pCqá×�qrg9MPO;S9UHK _
U[V¡VYZ~fhgXG9�6_`g9UHIY��]POmG9^mK~U[MPIYUAJ�ÙtÒ9KN]PVYZ~]RO9UHO�z�]ROXK~MRO9QPVYMP��MP^m^mILU·_�ZNUHIe_�U[It÷¨Mh_`UHIYZ~UrMPG9i
S9U[I>BXulU[Ij5;nMPfhg9Ubz�]ROÜa3UHG`_`IL]RO9UHO9Ve_�U[ILO;UHOæS9UHIYUHOù÷¨MRQPO9U·_�i�UHKNS9Ve_�nMRIL^RU87 µý �R ]¡t¡oWZNV�_`�/��UHZ�UHZNO9ZNQPUHO�ÔXG9U[K~KNUHO¨d"Z~U[S9UHIYg9]PKNUHO6VLZNfhg Þ3G9VYu9IhnG;fhg9U}ulU[ILU[Z _`VTO;MPfhg�dXUHO;Z~QRUHO� U[^mG9O9S9U[O9� � ]PKNfhg9U¨|¡s�Ò à�à ò v pCqá×�qYâb]mS9U[IØMRG9fhg p·écì�ïPÊ*ò v pCqt×�qØQPUHO;MPO9O[_�ârdXUHIYS9UHO
z{UHIY�"G`_`K~ZNfhg6S;G9ILfhg à O9Ve_�MRu9Z~KNZ _�nMh_`UHO�u�UHZkS9U[IÚÞb^m^mIYU8_�ZN]PO¿z�U[ILG;ILVYMPfhg[_ h Ö¡U·d"Z~O;âAz9MPO



�P�N��JrO[_8d"Z~fh^mKNG9O9QTUHO9QRUHI/��ZNO9nMPIYV�stVe_�U[�TU �&'

qÛMPIYMPS9Z Ó�VVx
|�MPMR�.�6'&'P�6rL�
\3ZNU wXKNMPVYVYUæS;UHIÅç v ìmí#pbç"Öcè�×ç"Ö v p·îxí qÜu�UHZNO9g9MPK _�U·_6VYUHg9I¨g;UHKNK~U�ÔXG;UHKNK~U[O h . Ý µh �R �¨tÑ�¶��P  ¨jÐ&rØU[ILQ�§ V�r�âkS9ZNU¨VYUHg9IEdXUHZNfhg9U � Ò�UH^[_`ILU[O���Z _ÜnM6�mG9Z z9MPKNUHO[_�U[O6J��lU[^[_�Z z£v
_�U[�TÒ�UHIYMh_`G9IYUHO h ò[ð éPî
Ã[òáÖ
Ê6mL× í[óbìmí#p·é&× v p·í#qtr39;:=< µ h �P��¶ø�R 6rTU8× u�UHVYZ _`FHU[O9� à g9IYU
|?U[��ÒlU[ILMc_�G9IYUHO�KNZ~U[QPUHOßVY]P��Z _bG9�ôF8dXUHZ9WXIYn]PçRUHO9]RILS9OmG9O;QPUHO)G9O[_�U[ILg9MRK~u�S9U[I{z�]RO3_8s£v
Ò9ZNVLfhg9U[O ¥ n]RO[_�QPU[OK�mG9UHKNKNUHO9â�S9ZNU}UHZNO9UØ|�UH��Ò�UHIYMh_`G9I3z�]PO6UHZNO9ZNQPUHO6�P  ¾ w ulU[VLZ _�F[UHO9�
abMRfhg�S;UH�Ñg9UHG`_`UoMPKNKNQPUH��U[Z~O}MP^mF[UHÒ`_`Z~U[I�_`UHO}÷¨]mS9UHKNK¡g;MPO9S9U[K _TUHVkVYZ~fhg}u�UHZ?S9UHO �9�;�
G9�*�*UHZNçPU�ÝmdXUHIYQPU[âmS9Z~U/MR^m^£IYU8_`Z~U[I�_`UHOk��MRVLVYUHIYV�_`]P��MPG;ilZNg9IYUHIÙBXulU[Ij5 nMPfhg9U¡z�U[ILu9IYUHOõv
O9UHO h z9MPOÚS;UHO#¤3UHG`z{UHKl�6'6' � â9G;O9S#Ö?Z _`UHIYMh_�G;ILg9ZNO[d�U[Z~VYU/S9MRILZNOKr��l��UHZ�S9UHIBj;G9VYZN]POEz�]RO
��MRVLVYUHIYVe_�]P�Td"ZNIYSØ��UHg;I/JrO9U[ILQRZ~UEi�ILU[Z~QRUHVYU8_`F8_oMPKNV�ulU[ZtS9UHIYUHO�Þb^m^mIYU8_�ZN]PO�MPG;i¡UHZNO9U[O
��U[Z~çRUHO�Ý�d�U[ILQR�r\EZ~Uo_�g9U[IL��]POmG9^mKNUHMRILU�×bU[ILu;ILU[O9OmG9O9Q¨Õ9O;S9U8_�^P]RO9V�_`MPO[_#]mS9UHIT��Z _
ybO[_�U[ILu;ILU[fhg£G;O9QPU[OTVe_�Mc_�_`�l\EZ~U3��UHQPKNUHZ _�Ve_�U[ILO;UkS9UHI �9�9� u�UHVYZ _�FHU[Oß÷¨MPVYVYUHOEz�]ROE_8stÒ9Z v
VLfhg;UHIed�U[Z~VYU h �]� ä>¶��&�~�6rt����âAG9O9SÜVLZNO9S¿VY]P��Z _���MRVLVYUHIYUHZNfhg9UHI3MPKNV3S;Z~UTqrIYZ~��nMRIL^R]P�3v
Òl]RO9UHO[_`UHO9�Eyb� VL] S9Z~U¿ulU[]Pu9MRfhgH_`U8_`UHO*Ö¡U[G9fhg[_�^mIYnMPi _�U�U[IL^mKNnMPIYUHO�FHGö^mn]RO9O9UHO�VYZ~O;S
Þb^m^mILU·_�ZN]PO9VYIYMh_�U[OS� ��*�* î µ*�R  ¾ � � §PMXUHIYi�]PIYS9UHIYK~ZNfhg9â`dXUHKNfhg9U/MRG9i{S9UHIt_�g9U[IL��ZNVLfhg9U[O
ÝtUHZ _�VY^`MPKNM{%+¼³½}��n]PQPKNZNfhg#VYZ~O9S;�
\3ZNUÚVe_�MRIL^RUk×bMRILZNMPu9ZNKNZ _`nMh_#S9U[IX¥kn]PO[_�QRUHO9g;UHKNK~ZNQP^RUHZ _ßMRG9iBUHZNO9UHIo^mG9IYFHU[OÜÝ¡UHZ _�VY^�MRK~M}ZNV�_
UHZNO9U�JrZNQPU[O9VLfhg;MPi _/MPKNK~U[I�^R]P��Ò9MR^H_`UHOzBXumÓ�UH^[_�U[âmS9Z~U�÷¨Mc_�U[ILZNU�MP^m^mILU·_�ZNUHIYUHO9�£��UHZ�áT¥bq
z9MPIYZ~ZNUHIe_3S9ZNUb¥kn]RO[_�QPU[O9g9U[K~KNZ~QR^PU[Z _3��Z _�S;UHIr¥b]h_�Mc_�ZN]PO9VYÒ�UHIYZ~]mS9U[�;��UHZ�S9UHO#ÔXq`BBvhÔXG9UHK v
K~U[O�u�UH]Ru9MPfhg[_`U8_ �TMRO �mG9MRVLZNÒ�UHIYZ~]mS9ZNVLfhg;UcBXVYFHZNK~KNMh_`Z~]RO9UHOøS9UHI�¥kn]RO[_�QPU[O9g9U[K~KNZ~QR^PU[Z _`�
\3MRV"jl]PG9IYZ~U[ILVYÒ�UH^[_�IYG9� S;Z~U[VLU[I"ÔXG9U[K~KNUHO u�UHVYZ _`F8_}^PUHZNO9UßVYfhg9MPIYi�UHO � Ò;Z _`FHUHO h ì�íYétÃ qtr
d"Z~U)S9ZNU/áT¥bq�â¡VY]PO9S9U[ILOTdXUHZNVe_)u9IYUHZ _�U"÷¿MhÙtZ~��MÚ��Z _TjlILU �£G;UHO9F[UHO�ZN�Ñ��U[ILU[Z~fhg)z�]RO
 &�~��¶��R �¤bF�MRG9i��kÞbG;i�QPIYG9O9S�Z~g;ILU[IE×bMPIYZ~MRu9Z~KNZ _ nMh_¨G9O;S*Z~g9IYUHVß÷¿G9V�_`UHIYVßZ~� j;MRILu`v
j;MRILu�S9ZNMPQPIYMP��� K~MRVLVYUHO VLZNfhg�S9ZNU#u�UHZ�abU[G`_�IY]PO;UHO9Ve_�U[ILO9U[O�MPG;i _�IYU8_�U[O9S9U[O�ÔXq`B ZNO
Þ�_�]RK~K v3G9O9S}ÝmvhÔXG9U[K~KNUHO�^mK~MRVLVYZ~Õ;FHZNUHIYUHO h ¤bMRVLZNO9QRUHI¦x*z9MRO�S;UHI/wXKNZ~Vk�&'P�&'6r��{\EUHIky3I�v
VLÒ;ILG9O;QbS9U[V�MRÒlU[ILZN]mS9ZNVLfhg9U[O�×bUHIYg9MRK _`UHO9Vld"ZNILSoZN��Þb^m^mIYU8_�ZN]PO;Vj59G;VLV�Z~O)S9UHIAa3nMPg9UBS9UHV
^P]R�TÒ;MP^[_�U[O�BXu�Ó�UH^[_�V{z{UHIY�"G`_`U8_`�9\3MRV`qáÔ6Ö&×�ê$ÖPï qxí·v h � fhg9IL]c_�IYMPG9VYfhg9U[OKr?÷¿]£S;UHKNK;QPU[g[_
S9MYz�]ROØMRG9VYâtS9MPVYV/S9ZNU>�mG9MPVYZ~Ò�UHIYZN]£S;Z~VYfhg9U�×bMPIYZ~MRu9ZNK~Z _�nMc_"Z~O}��¤bã�S9G9IYfhg}S9Z~U ny3ulU[ILKNMhv
QPU[ILG9O;Q3U[Z~O9F[UHKNO9UHIÛJ�ILU[Z~QRO9ZNVLVYU�g;UHIez�]PIYQPU[ILG;i�UHO�d"ZNILS;â�ulU[Z9S9UHO;UHOTg9UHZNçPU�wXKNG9��ÒlU[OTZN�
Z~O;O9UHIYUHOß��UHIYUHZNfhgTS9UHI=Þ3^m^£IYU8_`Z~]RO9VYVLfhg9U[Z~u�U�ienG9IrU[Z~O;U/^£G;ILF[U/ÝtUHZ _ � _�IYMPg;K~G9O;QXUH��Z _L_�ZNU8v
ILU[O9� à � jlMPKNK�z�]POÜ��Z~O9nMRILVestV�_`UH��UHOÜ��Z _#U[Z~O9U[� abU[G`_�IY]PO;UHO9Ve_�U[ILOÜMPKNVE^R]P��Ò9MR^H_`UH�
BXumÓ�UH^[_�K~MRVLVYUHO VYZNfhg UHZNO9ZNQPUØS9UHITÔXq`B ��Z _�S9U[� òYíxé&×Bè�p·í?> v í�ê;î#mLv h � fhg[dXUHu9G9O;QPVev
i�ILU �mG9UHO9F r�÷¨]mS9UHKNK h ÞbKNÒ9MRI¦x � g9MRg9MP� �&'P�P�&rru�UHVYfhg9IYUHZNulU[O9�{abMPfhgØS9ZNUHVYUH� ÷¨]mS9U[K~K
UHIYQPU[ulU[OØVYZ~fhg�S9ZNUXMPG9i _`ILU·_�U[O9S9UHO�j;IYU��mG9U[O9FHU[OØMRG9V/S9U[O�\EZN�lU[ILU[O9FHU[OØF·d"Z~VYfhg9UHO�S9U[O
z�U[ILVYfhg9ZNUHS9U[O9UHO.BXIYu9Z _�MPKNÒ�UHIYZ~]mS9U[O�UHZNO9FHU[K~O9U[IbwXKNG9��ÒlU[O¿S9U[I3MR^m^£IYU8_`Z~U[I�_`UHO}÷¨Mc_�UHIYZNU
G9O9S}S9U[Ik¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;U3S9U[I/abU[G`_�IY]PO9U[O9Ve_�UHIYO9��MPQRO9U8_`]PVYÒ9g nMRILU[�
÷¨Z _TS9U[�ÑZN� \3U[FHU[�"u�UHIb�&'6'R�ßQPUHVe_�MRI�_`U8_`UHO}¥ n]PO[_`QPUHO;VLMc_�UHKNKNZ _`UHO�k`Ö&qáqYï i ëlkré&muå?ï�ë
ó)ï�ê$Â@BALì�ðwÖ&p·í#p h ¥AáT|/JIr�âRS9UHVYVLU[O�\3U·_�UH^[_`]PIYUHO�VLÒ�UHF[Z~U[K~KRi nG9ItF[UHZ _�KNZ~fhgXg9]mfhg9MRG9i�QPU[K n]RV�_`U



äR  ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

��UH]Ru9MPfhg[_`G9O9QPU[O¨^P]RO9FHZNÒ9ZNUHIe_3d"G;ILS9U[O9âÛ^P]RO9O[_�U[O¿UHZNO9ZNQPU�ÔXq`B��TZ _Új;IYU��mG9U[O9FHU[Ooµ
�R P P X¤3FoUHO[_`S9UHfh^[_/dXUHIYS9UHO9��×b]PO�S9ZNUHVYUHO�i�MRV�_)MRG9VYVLfhg9KNZNUHçPKNZNfhgØu�UHZ?abUHGõ_�IY]PO9U[O9V�_`UHIev
O9U[O���Z _ßVLfhg[dXMPfhg9U[��÷¨MRQPO9U·_�i�U[K~S�MRG9i _�IYU8_`UHO9S9U[O¨^m¤bF·vxÔXqIBöd"ZNILS¿MPO9QRUHO9]R�T��U[O9â
S9MRVLV�VYZ~UùS9ZNUoBXILu9Z _�MRK~i�IYU��mG9U[O9Fßz{]PO�MP^m^mILU·_�ZNUHIe_�UH�%WXMRV�VLZNO9S9��\EZ~U S`stO9MR��Z~VYfhg9U
ÝtU[Z _`VL^`MRK~Mx% ��C ' i nG;IES;Z~UT��U8dXUHQPG;O9QXz{]PO¨÷¨Mc_�U[ILZNU"ZNO¿S9U[I3a nMPg9UTUHZNO9U[VE^R]P��Ò9MR^H_`UHO
BXumÓ�U[^[_�V/ZNV�_oQPU[QPU[ulU[OØS9G;ILfhg

% ��C '<Û ° ¨
±>� � h �R�~�Rä6r

j nG9IT÷¨Mh_`UHIYZ~U#Z~O6UHZNO9UH� BXIYu9Z _}��Z _ ° ÛÅ�P R ¿^m�åG9� UHZNO � fhg[dXMPIYFHU[VoÖ¡]mfhg���Z _
� Û �P �����u�U8_�IYnMPQc_ú% ��C ' / ����VYâ?ZNO¨UHZNO9U[� BXIYu9Z _T��Z _ ° Û
�P T^£� G9�ÅU[Z~O;UHO
a3UHG`_`IL]RO9UHO9Ve_�U[ILO6��Z _Æ� Ûü�]�É%Þ�Æ�.ZNV�_Ï% ��C ' /  ]� �ù��VL�b\3MRg9UHI�VYZ~O9S�÷¨ZNK~KNZNVLU·v^mG9O9S;UHOßS9ZNUkO9Mc_õnG9IYK~ZNfhg9U/ÝtU[Z _`VL^`MRK~MoS;UHI=Þ3^£^mIYU8_`Z~]RO9VLÒ;IL]RFHUHVYVYUBZNOßS9U[OßILn]ROH_`QPU[O9V�_`ILMRg`v
KNUHO9U[��Z _L_�ZNUHIYUHO9S9U[O�¥kU[QPZN]PO9U[O ^P]P��Ò9MR^[_�UHIÇBXumÓ�UH^[_�U[�r\EZ~U"×bMPIYZNMPu9ZNK~Z _�nMc_ØMPG;iBS;Z~U[VLU[I
ÝtU[Z _`VL^`MRK~MÚd"Z~IYS MRK~VY]Úz{]PO�÷¿Mh_�U[ILZNU�MPG9i3S9UHO6Z~O9O;UHIYV�_`UHO BXILu9Z _�V�S9U[V�Þb^m^mILU·_�ZN]PO9Vev
59G;VLVYUHV�z{UHIYG9IYVLMRfhgH_`�/ÞbG9V�ZNg9ILU[IÚ��UH]Ru9MPfhg[_�G;O9Q K~MRVLVYUHO�VYZ~fhg*VY]P��Z _Ü¥EnG9fh^mVYfhg9K�nG9VLVYU
MRG9i�S9ZNUE¥bMPS9ZNUHOÚu;F8d"�{S9ZNU3÷¨MRVLVYUHO#S9UHI�^P]R��Ò9MP^[_�U[OðBXumÓ�U[^H_`UbF[Z~U[g9UHO9âRdX]PIYMPG9V�VLZNfhg
��UHS;Z~O9QRG9O9QRUHO�ienG9I/S9ZNUXÝtG9Ve_�MPO;S9VLQRK~U[Z~fhgmG9O;Q)S9U[I/÷¨Mh_`UHIYZ~U�MRu9K~U[Z _`UHO}KNMPVYVLU[O9�
WXIYG9O9S9VYnMh_`FHKNZ~fhg�VYZNO9S�S9ZNU"WXIYUHO9F[UHO¨S9U[Ibg9ZNUHI3UHIYK~nMRG`_�U[I�_`UHO�wXKNMPVYVLZNÕ9F[Z~U[ILG9O;QPUHO}O9ZNfhg[_
U[Z~O9S;UHG`_`Z~QR� � ]}dXUHIYS9U[O�F[�~���3ÔXq`B u9F8d"�3^£¤3F8vhÔXq`B MPG9fhg�u�UHZE��¤bã/âbMR^m^£IYU8_`Z~U·v
IYUHO9S;UHO�¥kn]RO[_�QPU[O9Ò9G9KNVYMPIYUHO h ã/UHO¿ábvhä6r�â�MR^£^mIYU8_`Z~U[ILU[O9S9UHO ÷¿Z~KNK~ZNVYUH^mG9O9S9U[O9Ò9G9KNVYMPIYUHOh � ÞÛá�¢£�P�R P�P��%hvhä6)R�P�&r h VY�~G9��r�â¡G9O9S}MPG9fhg}u�UHZân v pCqá× vhÔXG9U[K~KNUHOØulU[]Pu9MRfhgH_`U8_`�

èzé�è D ªX© ú îðîÚþÛbýâí�E)¯�©?«FEHG�yï ï

à O�Þbu;VLfhg9O;Z _L_æ�P�N�P�N�Ød"G9IYS9UHO*u�UHIYUHZ _�VØS9Z~UTz{UHIYVLfhg;Z~U[S9UHO9U[O�Þb^m^mILU·_�ZN]PO9VY��UHfhg9MRO9Z~Vev
��UHO�ZNOoá�¥k�öUHIYK nMPG`_`UHIe_�� à O�¤b÷�á��öQPU[VLfhg9ZNUHg[_X÷¨MPVYVYUHO9MR^£^mIYU8_`Z~]ROÚUHO[_8dXUHS9U[I nG;ulU[I
�
ZNO9S`vßu9F8d"����]PO;S9Z vh¤b]YstKNUÚÞb^m^mIYU8_�ZN]PO;â�]mS9U[I"MPG;i�QPIYG9O9S�S9U[V)nM&�mG9Mh_`]PIYZ~MRK~U[O ÷¨MPVev
VYUHO9MRu9Ve_�IY]P��VoZNO���U8v � stV�_`UH��UHO9� à O���MPO9fhg;UHO jAnMPKNK~U[O�^mn]PO9O;UHO�S9ZNUÚ��MPVYVYUHIYUHZNfhg9UHO
��UHQRK~U[Z _`V�_`UHIYO9U�Z~O�¤b÷ßáT�ÑFHG9��ZNO9S9UHVe_¿MPO;O9nMPg9U[ILO;S6ZNg9IYUHO�^£IYZ _�ZNVLfhg9U[OPk`Ö�î ÔRí¿ðwÖRòYí
MRG9VLipnG;K~KNUHO9��\EMPO;O)QRUHVYfhg9Z~U[g[_BS9U[IÛ÷¨MPVYVLU[O[_�IYMPO9VYi�UHI9d"Z~U�u�UHZ�Ö¡÷ßáT��nG9u�UHI�kIÖ[î#ÔPíEðwÖRòYí
Öt¿[í#p�ä�Ö�ÆA�{\3ZNUbMR� Z~O9O;UHIYUHOÚÖ?MPQPIYMPO;QPUHÒ;G9O9^[_ . ¡ âlS9U[� � Mh_L_�UHKNÒ9G9O;^H_XF8d"ZNVYfhg9UHOÚS;UHOqÛ]c_�ZNUHO[_�ZNMPKNVLU[O9^PU[O¿S9U[IXulU[Z~S;UHO � _`UHIYO9UHâBnG;ulU[Ij59ZNUHçRUHO9S;Uß÷¨Mh_`UHIYZ~U�u�UHVYZ _`F8_ØZNOùUHO9QRUHO
��ZNO9nMPIYV�stVe_�U[�TU[O¨UHZNO9U[O¿QPIY]PçRUHO�\EILU[g9ZN�TÒ;G9K~V ´ �A\EMØS;Z~UT��Z _ÚS9ZNUHVYUH�Å\EILU[g9ZN�TÒ;G9K~V
z{UHIYu9G9O9S9U[O9U#IYMPS;Z~MRK~UØWXUHVYfhgHd"ZNO9S9ZNQP^RUHZ _odXUHVYUHO[_�KNZ~fhg QPIYn]PçPU[I"ZNV�_�MPKNVTS9Z~U � fhg9MRK~KNQPU·v
VYfhg[d"Z~O9S;Z~QR^PUHZ _¨Z~O*S;UHIÚ¤�nG9K~KNU¨S9U[V � U[^mG9O9S9nMRILVe_�U[ILO9V h VLZNUHg;U¨FH�N���kj;IYMPO9^mâkwXZNO9QLx
¥kMRZ~O;U)�&'6'P�&r�â�Z~Ve_ÚS9ZNUTS;G9ILfhgæS9U[OÜ\EILG;fh^�QPUHQRUHu�UHO9UTWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _ßS9UHI�÷¨Mc_�U·v
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VLZNfhgæS9Z~UT|�UHZNK~fhg9U[OÚz{]PO . ¡ MPG9VXU[OH_`K~MRO9Q#U[Z~O;UHIXu9MRK~KNZ~Ve_�ZNVYfhg9UHOÜ|?IYMõÓ�U[^H_`]PIYZ~U)MPG9irS9Z~UqrIYZ~��nMRIL^R]P��Òl]RO9UHO[_`Urg9ZNO�ulU·d�U[QPUHO;� à V�_kS9U[IÛ¥kMPS9ZNG9VÛS9U[IÛqrIYZ~��nMRIL^R]P��Òl]RO9UHO[_`Ur^mK~U[Z v
O9UHIbMPKNV/S9UHI/ÝtZNIY^£G;K~Mc_�ZN]PO9VYILMRS9ZNG9V h î[ï p�î v ðñé&phïJIxé6× ï ÖPêop·é�ÊRï v qtr
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VL]æu�UHVYZ _`F8_¨S9ZNUØ÷¨Mc_�U[ILZNU#F[G¨ztZNUHK�\3IYUHg;Z~��Ò9G9KNV�G9� S9ZNIYUH^[_)z{]PO�S;UH� ^R]P��Ò9MP^[_`UHO
BXumÓ�UH^[_"MR^£^mIYU8_`Z~U[I�_XFHG"d�U[ILS;UHO9��\EUHI/¥kMRS9ZNG9V©þ�U[Z~O9U[V/^P]R�TÒ;MP^[_�U[O,BXumÓ�U[^[_�V/ZNV�_oZNO
UHZNO9UH� UHO9QRUHO}��Z~O;nMPIYV�stVe_�UH� ZN����UHIk^mKNUHZNO9UHI/MRK~V ° * Ò î *�â�VY]�S9MPVYV/UHVbFHG9I/Þ3G9VLu;Z~KNS9G9O9QUHZNO9UHIbÞb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulUE^P]R�T�k_��
à O9O9U[ILg9MRK~u�S9U[ItÞb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�U�u�UHVYZ _�F8_?Ó�UHS9U[Vt÷¨Mc_�UHIYZNU8_�U[Z~KNfhg9U[OES;Z~UÛKN]P^`MPKNUÛwXUHÒ;K~U[I�v
QPU[VLfhg[d"ZNO9S9ZNQP^PU[Z _
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d�]RulU[Z¬� Ý S9Z~UT÷¨MRVLVYU"S9U[V�abUHGõ_�IY]PO9U[O9V�_`UHIYO9VEG9O9S ° S9UHI�Ó�U8dXUHZNKNZ~QRU"Þbu;V�_`MPO9SæS9UHV
÷¨Mh_`UHIYZ~U·_�U[Z~KNfhg9UHO;V�z�]RO*S9UH� abU[G`_�IY]PO9U[O9Ve_�UHIYO�Z~Ve_��E\EM�FHGæÓ�U[S9UH� ° UHZNO9U¨G9O[_�U[I�v
VLfhg;Z~U[S9K~ZNfhg9U/WXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _kQRUHg9n]RI�_`â�^�MRO9O���MPO�S9ZNUkÞb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU�MRK~V=U[Z~O;U� fhg9U[Z~u�U}MPG9V3ztZ~U[K~U[O6S;Z~��UHIYUHO[_�ZNUHKNK/IY]h_�ZNUHIYUHO;S9UHO�WXMRVLIYZNO9QPU[O MPO;VLU[g9UHO9��\EG9IYfhg S9U[O
WXUHVYfhg[d"Z~O9S;Z~QR^PUHZ _�VYG9O[_�U[ILVYfhg9ZNUHS»^P]R���/_�U[VÜF[G�ztZ~VY^P]RVLU[O � fhg9UHIY^mILnMRi _�U[O�ulU[O9MPfhg`v
u9MPIe_�U[I#¥kZNO9QRUHâ�S9ZNU¿u�U8d"ZNIL^RUHO9âES9MPVYV#S;Z~UÜWXMPVYILZNO9QPU¿\3IYUHg9��]R�TU[O[_�U¿MRG9i�UHZNO9MRO9S9UHI
MPG9VhnG9u�UHO9âBS9G9IYfhg S9ZNUÚS9ZNUXÓ�U·d�U[Z~KNV"ZNO9O9U[ILU[O ¥kZ~O;QPU#MRu9QPU[u9IYUH��V�_XdXUHIYS9U[O9� � ]ßd"Z~IYS
\3IYUHg;Z~��Ò9G9KNV�O9MPfhg�MPG;çPUHO�_`ILMRO9VLÒ�]PIe_�ZNUHIe_�âPG9O9SoS9ZNU=|�UHZNK~fhg;UHOXu�U8dXUHQPU[O�VLZNfhgXK~MRO9QPVYMP�
MPG9i�VYÒ9ZNILMRK~i n]RIL��ZNQPU[O)��MPg;O9UHOßO9MRfhgßZ~O;O9UHO9��\EMPu�UHZ;g;UHZNF8_EVYZNfhgßS9Z~UbÞb^m^mILU·_�ZN]PO9VYVLfhg;UHZ v
ulU¿MPG9ir_8stÒ9Z~VYfhg9U[I�dXUHZNVLU��P  £ u9ZNVÚ�P  ä w MRG9iEG9O9S*UH��Z _�_`Z~U[I�_Üq�g9]h_`]PO9U[O6ZN� y=×bv
��UHIYUHZNfhg9�9��UHVYZ _`F8_bS9MRV=FHU[O[_�IYMPKNU¦BXumÓ�UH^[_b^PU[Z~O�]mS9U[I=OmG9I=UHZNO�VLfhg[dXMPfhg9U[VÛ÷¨MPQRO9U8_`i�UHKNSh d"ZNU)F[�~���9��U[Z~çRU"ÝmdXUHIYQPUo��Z _P7 µýÎ�R �äTW>r�âA^`MPO9O¿S9Z~U)Þb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU"Ò9ILMR^[v
_�ZNVLfhg}u9ZNVbMRO}S9Z~U>BXu�UHIt59nMRfhg9U�S9UHV � _�UHIYO9VkIYUHZNfhg9U[O9âmdX]Pu�UHZ�UHVbZ~O�S9U[IkWXIYUHO9F[VLfhg9ZNfhg[_
FHG9IbJr��Z~VYVYZ~]ROXz�]ROØ¥bn]PO[_�QRUHO9Ve_�IYMPg9KNG9O9QT^P]R���/_��
à �.j;MRK~KNUEUHZNO9UHVBabU[G`_�IY]PO9U[O9Ve_�UHIYO9V���Z _XUHZNO9U[�.V�_`MPIY^PU[Oß÷¨MPQRO9U8_`i�UHKNS h 7 µüø�R ]¡t¡rW>r
d�U[ILS;UHO�MPOøS;UHI.BXu�UHIt59nMPfhg9UæS9U[I�Þb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulU � _�IYn]P��UæZ~O»S9U[� qrKNMPVY��M
Z~O;S9G9FHZNUHIe_�â/S;Z~U}S9ZNU}Þb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulUØMPG9çRUHIYg9MPKNu�S9U[VðqYî#p·íxí�ê;ï�ê©ÂÆp·é�ÊRï v q °�Q QPU8v
QPU[OlnG9u�UHIbS;UH�Ñ÷¨MPQRO9U8_`i�UHKNS�MPu9VYfhg9ZNIL��UHO h VLZNUHg9U"Þbu9u9�?�P�N�6rL� à O9O9U[ILg;MPKNu °RQ ^mn]PO9O9U[O
S9ZNUr÷¨MRQPO9U·_�i�UHKNS9KNZ~O;Z~U[OXS9Z~U�Þb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulUÛS;G9ILfhg;S9ILZNO9QRUHO�G9O9SoMRuXUHZNO9UH��¥kMRS9Z v
G9V ° ¢ d�U[ILS;UHOÚS9G;ILfhgÚS;Z~U3V�_`MPIY^PUHO#�TMRQPO9U·_�ZNVLfhg;UHOßwXIYnMPi _�U3qrKNMPVY��Mh_�U[Z~KNfhg9U[OßMPG9VBS9UHIÞb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulUXQRUHIYZ~VYVYUHO9�t��U[Z¡UHZNO9U[�Ñ¥bMPS9ZNG9V °RS d"ZNIYS�S9Z~U"Þb^m^mILU·_�ZN]PO9VYVLfhg;UHZ v
ulU�VYfhg9KNZ~U[çPKNZ~fhgÚz�]PKNKNV�_`nMPO9S9ZNQ#MRG9VYUHZNO9MPO9S;UHIYQPUHIYZNVLVYUHO9�9×b]POÜS9MØMRuÜZNVe_�S9ZNU���U8dXUHQPG;O9Q
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÷¨MPQRO9U8_`i�UHKNS9KNZ~O9ZNUHOùQRUH^P]RÒ9Ò�UHK _�âAG9O9SùIY]h_�ZNUHIe_ßVL]R�TZ _Ú��Z _ÚS9U[IX÷¨MPQRO9U8_`]PVYÒ9g nMPIYU"��Z _��
\3MR��Z _3S;Z~Uk÷¿Mh_�U[ILZNU�dXUHZ _�UHIÛMR^m^£IYU8_`Z~U[I�_AdXUHIYS9UHO�^`MPO;O9â;�)G9VLVrS9Z~U��
ZNO9^RUHKNQPUHVYfhg[d"Z~Oõv
S9ZNQP^PU[Z _ ´ Ý S9U[I�÷¨MPQRO9U8_`]PVYÒ9g9nMPIYUb^mKNUHZNO9UHIBVYUHZNOØMRK~VBS9ZNUEwXU[Ò9KNUHIed"Z~O9^RUHKNQPU[VLfhg[d"ZNO9S9ZNQhv
^PU[Z _ ´ O h ° SSrÛMR� à O9O;UHO9IYMPO9S�S9U[I=Þb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�UHâ�S9MXMRO9VL]RO9Ve_�UHOTS9ZNUk|�UHZNK~fhg9U[O
S9G9IYfhg#S9ZNU¥{[Ý¡UHO[_�IYZ~i�G;QPMPKNu9MRILIYZ~U[ILU#|�ulU[Z ° Û ° S�d"Z~U[S9UHI�MPG;itQPIYn]PçRUHIYUk¥kMPS;Z~U[OØVYÒ9ZNILMcv
K~U[O)dTnG9ILS;UHO9�tJ�V��"G9VYVkMPKNVY]
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* Ô / �âß �P  Ñ}�T��\3M�S;Z~U[VMRG9fhg�G9O9QPU[i�nMPg9IÛS;UHIr÷¿MPQPO;U8_�]RVLÒ;g9nMPIYUHO9IYMPS;Z~G9V ° SôZNV�_3u�UHS;UHG`_`U8_ES;Z~U[VLâ9S;MPVYV=¤bU[I{ábvh�
u�UHZ�^P]RO9V�_`MPO[_�U[IbÖ?UHG9fhg[_�^mIYMPi _)O;Z~fhg[_bztZNUHK�VLfhg;O9UHKNK~U[I3IY]h_`Z~U[ILU[O�^`MPO9O9â�]Pg;O9U"S9MRVLVES9ZNU
Þ3^£^mIYU8_`Z~]ROØF[G9VLMR���TU[Omu9ILZNfhg[_��
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\EZ~UXq�G9KNV�vku9F·d"�t¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;UHO�S9UHI/u9ZNVYg9UHI/u�UH^`MPO;OH_`UHO}¥ n]ROH_`QPU[O9Ò9G9KNVLMRILUEKNZ~U·v
QRUHOXF8d"ZNVYfhg9UHOX ]�  &)6'EV h Þ6 P�RäP�hvC)6)&r{G9O9So�&%P�PäEV h ¥Aá»¢R R�6%6)R�D'&¸>)P�R�P�6rL� à OXÞ3u9u9�m�P�Nä
VYZ~O;S�Z~O6S9UH�åVY]PQR��ã/]RILu�U8_Lvx\EZ~MRQPIYMP��� h ã/]PIYulU·_}�&'P�&)6rXS9ZNUØu�UH]Ru9MPfhg[_`U8_�U[O�qrG;K~Vev
Ò�UHIYZ~]mS9U[O�z�]ROTáT¥kq»nG9u�UHIEZ~g9IYUHOÆBXILu9Z _�MRK~Ò�UHIYZN]£S;UHO�MPG;i�QPU8_`ILMRQPU[O9�m×TZNUHKNUbáT¥kq�ulU·v
VYZ _`FHU[Oö¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;UHO9â=d�U[K~fhg9U¿K~nMRO9QPU[I#MPKNV#�R P EVØVYZNO9S9�EabG9I�Z~O � stV�_`UH��UHO;â
S9ZNU#U[Z~O;U#Þb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�UÚulU[VLZ _�F[UHO9â�IY]h_`Z~U[ILU[O S9Z~UØabU[G`_�IY]PO9U[O9Ve_�UHIYO9UÚS;UHG`_`K~ZNfhg
VYfhg9O9U[K~KNUHIY�l\EZNUHV�VLZNO9SÚZNO#U[ILVe_�U[I�Ö?Z~O;Z~UEMPKNK~UEu9ZNVLg;UHIBulU[^�MRO9O[_�U[OXáT¥bq6ZNO#Ö?÷�áT��â{VL]cv
d"ZNUkS9ZNUk¤b÷ßáT���TZ _EU[O9QPU[OSBXILu;Z _`V{d"Z~UbFH�N�B�lã/UHOEá3vxäRâ;Ö¡÷¿ã¿á3vá%XG;O9S � ÷¨ãÜá3vx�R�
a3UHu�UHOÚS9U[O#VYfhg9UHZNOmu9MPIYUHO3×bMRILZNMh_`Z~]RO9UHOßS9U[I�q�G9KNV�v�u9F8d"��¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;UHOßS9G9IYfhg
\E]PÒ9Ò;K~U[I�z{UHIYVLfhg9ZNUHu;G9O9QXMPG;i�QPIYG9O9SÚS9U[I���MRg9OmulU·d�U[QPG9O9QRUHOßZNO9O9U[ILg9MRK~u#S9UHIB��Z~O9nMRILVesmv
Ve_�U[�TU�u�UH]Ru9MPfhg[_�U·_o�TMROo×bMRILZNMh_`Z~]RO9UHOØS9UHI/q�G9KNVLÒ�UHIYZ~]mS9U[OØMRG9i¡Ý¡UHZ _�VY^�MRK~U[Ooz{]POØ|?Mcv
QRUHO u9ZNV�¢RMRg9ILU[O9���
nMRg9UHIYO9S�S;Z~U[VLUo×bMPIYZ~Mc_�ZN]PO9U[O ulU[ZBU[Z~O;Z~QRUHO � stVe_�U[�TU[O�G9O9IYUHQRUHK v
��nMPçRZ~QùMRG9i _�IYU8_`UHO9âk^mn]RO9O9UHO�VYZ~U�ZNO9VYulU[VL]RO9S9U[ILU�u�UHZ½×�p·éRê"qxï�í�ê"×�qÚFHU[Z _`K~ZNfhg���Z _ÜÞ3G9Vev
u9IhnG9fhg9U[O ^R]PIYILU[K~ZNUHIe_�VYUHZNO9� � ]ùu�UH]Pu;MPfhg[_�U·_}��MPO;â/S9MPVYV�VLZNfhg6ZNO�S9Z~U[VLU[O � s�Ve_�U[��UHO
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I�J=JLK©M3KJ� � p m�XPS�XP\dm�ftWdl�`�c�\dm�h
`�S�¦�¦�c�`�XP\d`�c�`�fth�`�c��k`�e"XPc�m�ft`�f3W�XP`�cVf3`�Ye"Z�`�c«h�`�c�`�f�ª�S�_�f3r
l�`�c�\dm�h
`Ö�%�Lm�cVZV`�XPr�a�\^S�g�c�S�z&z � S�e"W�ª�\d[�h�W�XP`�fC`�X�S�[ � �d�ZYRY\[ �(� a}\d`�m�`�c�W�]�_�\d`�h�`�ft`�f
w3y+z{Z�m�[�`ÏZ�`"b�\d`�_�`�f?W�\d]�_NS
e"o�h�`�f��ty�l h�`�W8ª«`�g�[�`�\dXPW�XP`�cVf3W � £ Ye"c�Z�`�W�XP\dz{z&XP`��ty�l�`�fm�m�fRª«\df�YS
c�W�y+WVXP`�z&`�f�¦�m�cVc�`�[�\^`�c�`�fª«S�_�ftrke"fth�p m�XPS�XP\dm
f3Wdl�`�c�\^m�h�`�h�`�e"XP[�\d]�_ �

S9ZNU�qrG9KNVYÒlU[ILZN]mS9UHO»ZNO�qrg9MRVLU[O�O9ZNUHS;ILZNQPU[I¨Ö¡U[G9fhg[_�IYMPi _�z�U[ILKNnMPO;QPUHIYO h qpì�ï�ê;ë�Ê&Ö�ÆÛê"r�â
d"nMPg9IYUHO;S�VYZNUoVLZNfhg}Z~O�Þ3G9VYu9ILG;fhg9VLÒ;g9MPVYUHO)z�U[IL^;nG9IYFHU[OØ^mn]RO9O9UHO h qeì{ï�ê;ë v ì�r��¡jlMPVe_)MPKNKNU
VLfhg;UHZNulU[O9MP^m^mILU·_�ZNUHIYUHO9S;UHO � stVe_�U[�TU h UHZNO9FHZNQPU�ÞbG;VLO9MRg9��U�WBáÎ�&¸>%6r�FHUHZNQPU[O"MRu9QPU[VLU·v
g9UHOkz�]ROoG9O9IYUHQRUHKN� nMRçPZNQkMPG;i _�IYU8_�U[O9S9U[O"^mG9IYFHFHU[Z _`Z~QRUHO^qpì�ï�êlë�Ê6ÖtÆÛê`vhqrg9MRVLU[O9âmUHZNO"KNMPO9Qcv
i�ILZNVe_�ZNQPUHV½qpì�ï�ê;ë v ìPvp×bU[ILg;MPK _�UHO}ZNO¨S9U[IkWXI n]RçPU[O9]PIYS9OmG9O9Q3z�]RO�µ h �P ²Î�Ñ
¶6�R �Î�¨6r�Vá§ MR�
��UHZ`á�¥kqù�TZ _bK nMPO9QRUHIYUHO"¥b]h_�Mc_�ZN]PO9VYÒ�UHIYZ~]mS9U[O)^`MPO;O)S9U[I�qpì�ï�ê;ë v ìÚMRG9fhgTu9Z~VrFHGbd�U[O9Z v
QPU[O)VtÍPMEulU·_�IYMPQRUHO9� à O�S9ZNUHVYUHO � stV�_`UH��UHObd"Z~IYSTS9Z~U�¥k]c_�Mc_�ZN]PO"S;UHVÛabU[G`_�IY]PO;UHO9Ve_�U[ILO9V
S9G9IYfhgØS;UHO}\3IYUHg;Z~��Ò9G9KNVhnG9ulU[I�_`ILMRQ�S9UHI/MR^£^mIYU8_`Z~U[I�_`UHO�÷¨Mh_`UHIYZ~U�u�UHVYfhg9K~U[G9O9ZNQh_`�
ÞbG9VBS9U[IrÞb^m^mIYU8_�ZN]PO;VLIYMh_`UBG;O9SÚS9U[� \EILU[g9ZN�TÒ;G9K~VBS9U[Ir÷¨Mc_�UHIYZNU/MP� à O9O9UHO;ILMRO9SßS9UHI
Þb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulUbK~nMRVLVe_3VYZ~fhgÚS;MPVr\EIYUHg9��]P��U[OH_�MPu9VYfhg9nMc_�FHU[O9â;S;MPVrS;Z~U3MP^m^mILU·_�ZNUHIev
_�Uk÷¿Mh_�U[ILZNU/MPG;ilS9ZNU/÷¨MRQPO9U·_�]PVYÒ9g9nMRILU�u�UHZ ° S G;O9SßS9MP��Z _bMPG9i{S9U[O�abUHGõ_�IY]PO9U[O9V�_`UHIYO
MPG9VhnG9u`_`��ÞbG9V�S9ZNUHVYUH� \EIYUHg9ZN��Ò9G9KNVhnG9u�UHIe_�IYMPQTi�]PKNQh_XienG9I�S9ZNU nÞ3O9S9U[ILG9O;Q)S9U[I�qrG9KNVLÒ�U8v
ILZN]mS9U h VYZ~U[g9UXFH�N��� � g9MRÒ9ZNIL]�x |�UHG;^P]PKNVY^Hs¿�&'P�Rä6r��
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Þbu9QRUHVYUHg9U[O�z�]RO�S9UHO�y3O9VLZNfhg9U[ILg9U[Z _`UHOÎZNO�S9U[� ¥bMPS9ZNG9V °RS â)MRO�S9UH� S9ZNU WXU8v
VLfhg[d"ZNO9S9ZNQP^RUHZ _�S9U[I)÷¨Mc_�U[ILZNU#MRO�S9ZNUØS9U[I)÷¿MPQPO;U8_�]RVLÒ;g9nMPIYUÚMPO;^P]PÒ;ÒlU[K _`â�S9U[� ÷¨Mhv
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QRO9U8_`i�UHKNSßu9F8d"�lS9UH�ô��MPQPO;U8_�ZNVYfhg9UHOß÷¨]R��UHO[_�} S9UHV�abU[G`_�IY]PO9U[O9Ve_�UHIYO9V=G;O9SßS9UHVYVYUHO
|�ILnMRQPg9U[Z _`VL��]R�TU[O[_ � â�d�U[K~fhg9U[V)O;UHu�UHO�S9UHI�÷¨MRVLVYUØMRG9fhg�z{]PO6S9UHI�ÝtG9Ve_�MRO9S9VYQPKNUHZ v
fhgmG9O9QEMPu;g9nMPO9Qc_�âmVY]Yd"Z~UB��n]PQPKNZNfhg9UHO)�TMRQPO9U·_�ZNVLfhg;UHO"G;O9SkztZNVL^R]PVYUHO)\3IYUHg9��]R�TU[O[_�UHO;â
S9ZNUÚMRG9çPU[ILg9MRK~u#z�]RO °�S d"Z~IY^PU[O9â=Ve_�ZN�T�k_�S9ZNUHVYUß��UHF[Z~U[g£G;O9Q���Z _}S9UHO u�UH]Ru9MPfhg[_�U·v
_`UHOæK~MRO9QPi�IYZ~Ve_�ZNQPU[O nÞ3O9S9UHIYG9O9QRUHOÜS9UHIXq�G9K~VYÒ�UHIYZ~]mS9U[Oßz�]ROßá�¥kq»FHG9��ZNO9S9UHVe_ÚZ~OæS9U[I
WXI n]PçRUHO9]RILS9OmG9O;Q/QPG`_ nG9u�UHIYUHZNO9�mÞbG9VAS9U[I?��UHF[Z~U[gmG9O9Q h �P�N�6%&r¡i�]PKNQh_�i nG9IAS9ZNU�VYfhg9O9U[K~KNV�_`U
S9G;ILfhgæ\3IYUHg;Z~��Ò9G9KNVhnG9ulU[I�_`ILMRQ�UHIYILU[Z~fhgmu9MRILUT¥k]c_�Mh_`Z~]RO9VYi�ILU �£G;UHO9F h í?> v ï�ðñï�ò#phï v ó qpì{ï�ê
ì�í phï Ö
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dX]Pu�UHZ à� ����� S9Z~UbS9G9IYfhgTS;Z~Uk��U[FHZNUHgmG9O9Q h �R�~�R�6rÛZNOßÞbu9g nMPO9QRZ~QR^PUHZ _Ûz�]R�
¥kMRS9ZNG9V=S9U[V
a3UHG`_`IL]RO9UHO9Ve_�U[ILO;V�QPUHQRUHu�UHO9UÛ��McÙ�ZN��MPKNUAÞb^m^mILU·_�ZN]PO9VYILMc_�U h J�S9S9ZNO9Qh_`]PO`vhÞb^m^mIYU8_�ZN]PO;V�v
IYMh_`U�roZNV�_`��\3MRO9MPfhg ^`MPO;O�UHZNO�_8stÒ9ZNVLfhg;UHI/á�¥kq
��Z _}U[Z~O;UHI"÷¿MPQPO;U8_�i�U[K~S;V�_`nMPIY^PU h MPO
VYUHZNO9UHISBXu�UHIt59nMRfhg9U�r3z�]RO6�R  ¡�à W S9G9IYfhg6S9U[O��TZ _ÜS9U[IßÞb^m^mILU·_�ZN]PO¿z�]RO6÷¨Mc_�U[ILZNU
z{UHIYu9G9O9S9U[O9UHO�\EILU[g9Z~��Ò9G;K~VYQPU·d"Z~O9O}g9n]Rfhg9Ve_�UHO;V/MPG9i�UHZNO9U�qrG9KNVYÒlU[ILZN]mS9UBz�]RO /  &�D%XVu�UHVYfhg9KNUHG9O9ZNQh_�dXUHIYS9UHO;�
à ��WXUHQPU[O9VYMh_�FÛF[G�S9UH��G9O[_�U[ILVYfhg9ZNUHS9KNZ~fhg;UHOEFHUHZ _�KNZNfhg9UHOB×bU[ILg9MRK _`UHO�S9U[ItqrG9KNVYÒlU[ILZN]mS9UHO
z{]POXá�¥kq*FHU[Z~QRUHO�¥kMPS;Z~]RÒ9G9KNVLMRILU[â�S;MTVYZNUE^RUHZNO9U�÷¨Mh_`UHIYZ~U�MR^£^mIYU8_`Z~U[ILU[O#VY]PO9S9U[ILO�S9ZNU
J�O9UHIYQPZNUßienG9ITS9Z~UØJr��ZNVLVYZ~]RO S9UHIT¥kMRS9Z~]RV�_`ILMRg9KNG9O9Q�MPG;V)ZNg9IYUHI"¥b]h_�Mc_�ZN]PO u�UHF[Z~U[g9UHO9â
MRG9VLVYfhg9KNZ~U[çPKNZ~fhg UHZNO qpì�ï�êlë�Ê6ÖtÆÛê`v ×bUHIYg9MPK _�U[O6ZNO�Z~g9IYUHO6qrG9KNVYÒlU[ILZN]mS9UHO9� à O�Þbu;u9�k�P��%
VYZ~O;S#S9ZNU nÞ3O9S9U[ILG9O;QPUHO#S9UHI�qrG;K~VYÒlU[ILZN]mS9UHO#ulU[]Pu9MRfhgH_`U8_`UHIB¥kMPS9ZN]PÒ;G9K~VYMPIYUkQRUHQPU[OÚS9U·v
IYUHOÚq�G9KNVLÒ�UHIYZ~]mS9U3MPG9i�QRU8_`ILMRQPUHO;�;ÞbG;VBS;UH�.J�O9UHIYQPZNU8z{UHIYK~G9Ve_bu�UHZ{S9UHI�U[K~U[^H_`IL]R��MPQPO;U8v
_`Z~VYfhg9UHO Þ3u9Ve_�IYMPg9KNG9O9QÜUHZNO9UHV)IL]c_�ZNUHIYUHO9S9U[O ��MPQPO;U8_�ZNVYfhg9UHO \EZ~Ò�]PKNVTUHIYQPZNu`_ØVYZ~fhg�ipnG;I
S9ZNUß÷¨MRQPO9U·_�i�UHKNS9Ve_�nMRIL^RUTMROÜS;UHI^BXu�UHIt59nMPfhg;UTU[Z~O;UHVo¥kMRS9ZN]PÒ9G9KNVYMPIYV h VYZ~U[g9UßFH�N���{z9MPO
S9U[OØ¤3UHG`z{UHKt�&'P�&%6r

7 Û ä � 
 ¨
��� à þ Ñ

¡��jà h í àí¥r ¡��jà ë h �R�~�R�6r

MRK~VY]H7Óµ í àíE��\3MRVbfhg9MRILMR^H_`UHIYZ~Ve_�ZNVYfhg9U�ÞbK _�UHIk% UHZNO9U[Vb¥kMRS9Z~]RÒ9G9KNVLMRILV/KNnMPVYVe_)VLZNfhg
O9MRfhg{%�Ûoí¦§ �TàíøMRu9VYfhg9nMh_`FHUHO h |?MYstKN]PI�x»÷¨MRO9fhg9UHVe_�U[I=�6' �P� r��9\EMP��Z _EZNV�_3S;Z~U©qpì{ï�ê;ë
Ê&Ö�ÆÛê`vh¥kMc_�UrU[Z~O;UHV�¥kMPS9ZN]PÒ;G9K~VYMPIYV¡U[Z~O)S9ZNILU[^H_`UHV?÷¨MPç3VL]YdX]Pg9KRienG9I�S9Z~U h BXu�UHIt59nMRfhg9UHO`vCr
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I�J=JLK}M:KJ� � s e�[�Wdl�`�cV\dm�h�`�fkm�m�fèp@S
h�\dm�l�e"[�W�S�c�`�fN\df i Z�_ YS�f3g�\^g�¦�`�\dX�m�m
f�\d_�c�`�z i [�XP`�c
Z"b^T � h�`�c«wtX YS�cV¦�`�\d_�c�`�W@QÝS�g�f3`�X o�`�[�h
W«S�e"W�¥:m
c�\dz&`�c6�d�ZYZYR] �(� s e"f3¦�XP`kZV`"b�`�\d]�_
`�fU�·ftm�c�r
z{S�[�`��x\dW�m�[�\^`�c�XP` s e�[�W�S�c�`"�6w3XP`�cVf3`Z�`"bV`�\^]�_�f3`�f s e"[�WVS
c�`"�6h�\d`Ïz&\dX6w3e·l�`�cVf3mZm�S Ye�Z�`�cVr
c�`�W�XP`�fb\df��:`�cVZ�\df3h
e�ftgRWVXP`�_
`�f��6e"f3h s e"f3¦�XP`Rz{\dX�¬¡c�`�\dW�`�f?Z�`"b�`�\d]�_�`�f s e"[�W�S�c�`R\df
ª«\df�YS
c�W�y+WVXP`�z&`�f �

÷¨MPQRO9U8_`i�UHKNS9Ve_�nMPIY^PU�7oâAMPKNV3MRG9fhg¨ipnG9IES9MRV3fhg9MRILMR^[_�UHIYZNV�_`Z~VYfhg9UXÞbK _�U[I�% S9UHVEabU[G`_�IY]hv
O9UHO;V�_`UHIYO9VL�{\EZ~U[VLU�ÝtG;VLMR�T��U[O9g9nMPO;QPUbVYZNO9SØZNO#Þ3u9u��P��%)S9G;ILfhgØÖ¡ZNO9Z~U[OØQRK~U[Z~fhg;UHOÚÞ3K v
_�U[ILV�G9O9SÚÖ?Z~O9ZNUHOßQRK~U[Z~fhg;UHI=÷¨MRQPO9U·_�i�U[K~S9Ve_�nMRIL^RU/S9MPIYQPU[V�_`UHKNK _`�9\EUH��FHG9i�]RK~QRUkg9MRulU[OßS9Z~U
_8stÒ9Z~VYfhg9U[OoZ~VY]PKNZNUHIe_�UHO"¥kMPS9ZN]PÒ;G9K~VYMPIYUÛ��Z _/qrG;K~VYÒlU[ILZN]mS9UHO"F8d"ZNVLfhg9U[Oo &�~��V?G;O9S"ä�V�UHZNO
fhg9MPIYMP^[_`UHIYZ~Ve_�ZNVLfhg;UHV�ÞbK _�U[I�z�]ROÜ�R  ¾ M�G9O9S u�UHVYZ _`FHU[OæU[Z~O;UÚ÷¨MPQRO9U8_`i�UHKNS9Ve_ nMPIY^PUbz�]RO
µ h �P �¡j¡2¶Ü�R ]¡�¨�rÛWX�{\3MRQPUHQRUHOÚVYZNO9SÚS9ZNU3��Vevx¥bMPS9ZN]PÒ9G;K~VYMPIYUk��Z _¡% µüø�R �Ï�MkdXUHVYUHO[_LvK~ZNfhg�nMPK _�U[I=G9O9Sßu�UHVYZ _`FHU[OTU[O[_�VYÒ9ILU[fhg9UHO;STOmG9IrO9]mfhg)U[Z~OßIYUHKNMh_`Z zØVYfhg[d�MRfhg9UHVA��MPQRO9U8_`Z v
VLfhg;UHV�j;U[K~Soz�]PO�µ*�R �ÏXWX�{\3MRVLV�U[VBVYZNfhg#u�UHZ{��V�vhqrG9KNVYMPIYUHO�_`Mh_�VYnMPfhg;K~ZNfhgÚG9� IYUHKNMh_`Z z
MPK _�U<BXumÓ�U[^H_`U)g;MPO9S9U[K _`âÛ^P]RO9O[_�UTMPO9g9MRO9S¿S;UHIXQPU[��UHVYVLU[O9UHOcBXulU[Ij59nMRfhg9UHO[_`UH��ÒlU[ILMcv
_�G9IES9U[V=�*UHZNçPU[O¨ÝmdXUHIYQhvh�BU[QPKNUHZ _�Ve_�U[ILO9V/S;UHVE�P��%Ú��V�vh¥kMPS;Z~]RÒ9G9KNVLMRILVkq � ¥Î�R�P�P�&¸X 6'
O9MPfhg;QPU8d"ZNUHVYUHOod�U[ILS;UHO h wXG9KN^`MPIYO9Z~â¡\=Ó�]RILQR]Yz�VY^mZ$x wXK~U[��]PKNMT�&'6'R�6r��
ÞbG9V"S9UH� Þ3K _`UHIoG;O9SÜS;UHI^qpì�ï�êlë�Ê6Ö�ÆÛêõvx¥bMh_�UßS;UHIBÓYnG9O9QRV�_`UHOùu�UH^`MPO9O[_`UHOæ¥kMPS9ZN]PÒ;G9K v
VLMRILU3K~nMRVLVe_EVYZNfhg#MPu;VLfhg9nMc_�F[UHO9â�S9MPVYVBabUHGõ_�IY]PO9U[O9V�_`UHIYO9Ub��Z _oUHZNO9UHI�¥k]c_�Mh_`Z~]RO9VYÒlU[ILZN]mS9U
z�]RO�µÑ &�~ P��V"QRUHu�]PIYUHO�dXUHIYS9UHO h ÷¨MPO;fhg9UHVe_�U[IÇx |?MYstKN]PIo�&' �R� r��r\3MRV"u�UHS9U[G`_�U·_�â
S9MPVYV���V�vh¥kMPS;Z~]RÒ9G9KNVLMRILUÚU[Z~O;U�qpì{ï�ê;ë v ì vhqrg;MPVYU#S9G9IYfhg9QRUH��MPfhg[_Øg9MRulU[O6�#nG9VYVYUHO9â�ZNO
S9UHI3VLZNU"MRG9iA��V�vh¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;UHO�u�UHVYfhg9K~U[G9O9ZNQh_kdX]PIYS9U[O�VLZNO9S9�?ÞbG9VES9UHI3��UHFHZNU8v
gmG9O9Q h �P�N� � rkZ~Ve_)U[ILVYZ~fhg[_`K~ZNfhg9â¡S;MPVYVÛáT¥bqø��Z _�UHZNO9UH� VYfhg[d�MRfhg9UHO}÷¨MRQPO9U·_�i�UHKNSTz�]RO
µö�R �Ï�W�S9G9IYfhgÚÞ3^£^mIYU8_`Z~]ROßMPG9i{��V�vhqrG;K~VYÒlU[ILZN]mS9UHOßu�UHVYfhg9KNUHG9O;Z~Qc_rdXUHIYS9UHOß^mn]PO;O9UHO9�
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J�VÚK~ZNUHQc_ÜS9MRg9UHIÚS;Z~U�×bU[IL�)G`_�G;O9Q�O9MRg9UHâ3S9MPVYVÚ��V�vh¥kMRS9Z~]RÒ9G9KNVLMRILU�MRG9V�á�¥kq.UHO[_Lv
Ve_�MRO9S9UHOÜVLZNO9S9�AJ�Z~OÚd�U[Z _`UHIYUHV à O9S9ZNFTS;MPienG9I�ZNV�_ßS9ZNUT|�Mh_`VLMRfhg9UHâ�S9MRVLVEU8_8dXMØ�R 6Ê S9U[I
��Vevx¥kMRS9ZN]PÒ9G9KNVYMPIYU)ZNO ��Z~O9nMRILVestV�_`UH��UHOùF[G Õ9O9S9U[O VLZNO9S9â�S9MPQRUHQPU[OÜS;UHIoÞ3OH_`UHZNKtz{]PO
{ O9]PIY��MPKNUHO"|)¥kMRS9Z~]RÒ9G9KNVLMRILU[O#��Z _"UHZNO9UH� �BU[QPKNUHZ _�Ve_�U[ILO�QPU[ILZNO9QPU[I�MPKNVB�&Ê�ZNV�_`�
y3� U[Z~O9U[O�abU[G`_�IY]PO9U[O9Ve_�UHIYO}Z~O�U[Z~O;UH� áT¥k��MPG;i�U[Z~O;Uo¥k]h_`Mh_`Z~]RO9VLÒ�UHIYZN]£S;U>µ��)��V
F[GØu�UHVYfhg9KNUHG9O9ZNQPU[O9â��"G;çTU[Z~O;UE÷¿MPVYVLU µüø ]� �>� � MP^m^mIYU8_�ZNUHIe_Bd�U[ILS9U[O h �Bg;Mh_�_`MPfhg9Mcv
Ies�MÞxÑz9MROøS9U[Oø¤bU[G`z�U[K3�&'6'R�6r��3WXUHVYfhg9ZNUHg[_ùS;Z~U[VØu�UHZ�S9U[I���McÙ�ZN��MPKE� n]PQPKNZNfhg9UHO
Þ3^£^mIYU8_`Z~]RO9VLIYMh_`UHâ{S9U[I/JrS9S9ZNO9Qc_�]POõvxÞ3^£^mIYU8_`Z~]RO9VLIYMh_`U à� ����� âtVY]TS;MPG9U[I�_oS9ZNUHVk��ZNO9S9U·v
Ve_�U[O9V^µô�P  ¾ MP�A÷¨Vevx¥kMRS9ZN]PÒ9G9KNVYMPIYU"^mn]PO9O;UHO¿VY]P��Z _ÚO£G;IEZNOæÖ¡÷�á��ÎUHO[_�Ve_�U[g9UHO;âÛS9M
OmG9IXZNO S9ZNUHVYUHO � stV�_`UH��UHO Þ3^m^£IYU8_`Z~]RO�nG9ulU[IoUHZNO9U[O VL]}KNMPO9QRUHOùÝtUHZ _�IYMPG;� Ve_�Mh_L_�Õ9Oõv
S9U[O�^`MPO9O h VYZ~U[g9U#Þ3u9VLfhg;O9Z _L_��R�~�R�~�&r��B|?Mc_�VYnMPfhg9KNZ~fhgùg9MRulU[O�S9ZNUØ��U[QPKNUHZ _�Ve_�UHIYO9U�z{]PO
��Vevx¥kMRS9ZN]PÒ9G9KNVYMPIYUHOÚU[Z~O9UB_8stÒ9ZNVYfhg9U�÷¨MPVYVLU µýø &�~ä¥�Æ�/�
Þ3G9i�QPIYG9O9S�VYUHZNO9UHIÚ¥b]h_�Mc_�ZN]PO9VYUHO;UHIYQPZNU�ZNVe_ÜUHZNO*¥kMPS;Z~]RÒ9G9KNVLMRIßZ~O*S9U[IÚÖ¡MRQPU[âkVLU[Z~O;UHO
��UHQRK~U[Z _`V�_`UHIYOßS9G9IYfhgÚZNOH_`UHO9VYZ z�UkU[K~U[^H_`IL]R��MPQPO;U8_�ZNVYfhg9U � _�IYMPg;K~G9O;Q"]mS9UHI���Z _XUHO9U[ILQRZ~U·v
IYUHZNfhg9UHO |?U[Z~KNfhg9UHO MPG9V�VYUHZNO9UH� �
ZNO9S6F[G�z{UHIYS9MP��Ò9i�U[O h ¥kG;S9UHIY��MPO9â � g9MRg9MP� x
|�MYz9MPO9Z��6'R�6'Pâl��g9Mh_L_�MPfhg;MPIes�M>x�z9MPOØS9UHOØ¤bUHGõz�UHK{�&'6'P�&r��l�BU[]Pu9MRfhg[_�G9O9QRUHOßS9U[G`_�U[O
S9MRILMRG9iÛg9ZNO9âÛS9MRVLV�S9ZNUHV�u�UHZÛS9U[�ÅVL]RQPUHO;MPO9O[_�U[OÜò�ðñéPî
ÃÆÛïPÊ&Ö�Ælv h � fhg[d�MRILF[U/�
Z _8d�U r
q�G9K~VYMPIXq � ¥ �6'R� � ¸X�P Pâ�UHZNO9U[� u�UHS;UHfh^PU[O9S9U[Oæ�R�D)���Vevx¥bMPS9ZN]PÒ9G;K~VYMPIYâÛS9UHI)j;MRK~K�Z~Ve_h j;IYG9fhg[_�UHIYâ � _`Z~O;UHu9IYZ~O;QÞxå|?MYstKN]PIß�6'R�P�Râ/wXIL]RK~ZN^Þx � ZNO9fHU[K~K3�6'6'R 6rL�k\3ZNUHVodTnG9IYS9U
VY]P��Z _XMRG9fhg�S9MPV/Þ3G9i _�IYU8_`UHO�ZNVL]RK~ZNUHIe_�U[IB��Vevx¥bMPS9ZN]PÒ9G;K~VYMPIYUbU[IL^mKNnMPIYUHO9�
\EMPV)�BZNO9S9U[QPKNZ~U[S F8d"ZNVLfhg;UHOù¥kn]PO[_`QPUHOõvTG9O9S ��Vevx¥bMPS9ZN]PÒ9G;K~VYMPIYUHOØd"G9IYS9UÚ�&'6'P�}��Z _
S9U[IÛJrO[_�S;UHfh^mG9O9QES9UHVrUHIYV�_`UHOT�TVevh¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYV � ÞÛá
¢£�P�R P�R�D%cvxä&)P�P� h �
Z Ó�O;MPO9S9V
x»z9MRO¿S9U[IEwXKNZNVE�&'6'R�6rkQRUHi�G9O9S;UHO9�Û÷¨Z _ÚS9UHVYVYUHO¿u�UH]Ru9MPfhg[_`U8_�U[O¿¥k]c_�Mc_�ZN]PO9VYÒlU[ILZN]mS9U
z{]PO��&�~����V3U[ILg nMRK _���MPO¨MRG9VbS9U[I3��U[FHZNUHgmG9O9Q h �P�N�P�&rki nG9I�S9U[O¨wX]PIY]h_`Mh_�ZN]PO;VLIYMPS9ZNG9V
MRK~V�]Pu�UHIYUrWXIYUHO9F[Uri nG9IAS9U[O)÷¿MPQPO;U8_�]RVLÒ;g nMPIYUHO9IYMPS;Z~G9V °�S µý�äP��^m���mÝtG9VYMP����UHOo��Z _S9U[I��BU[FHZNUHgmG9O9Q h �R�~�R�6rBG9O9S}S9U[IBMRG9V/S9U[�.¥kn]PO[_`QPUHO;VLÒ�UH^[_�IYG9��z{]PO � ÞÛá�¢£�P�P R�P��%hv
ä&)P�P��MRu9QPU[VLfhg;nMh_�F·_�U[O�Ö¡U[G9fhg[_�^mILMRi _ . Ý / )�ß��P �¨tÑæUHIYQ]§PV"UHIYQPZNu`_}VLZNfhg U[Z~O9UØ]Pu�UHIYU
WXIYUHO9F[UÚienG9I�S9ZNU#÷¨MRQPO9U·_�i�U[K~S9Ve_�nMRIL^RU�z�]RO�7 µý )Ùß·�R  Ð WX��\EZ~U[V)KNZNUHQh_}Z~� ��U[ILU[Z~fhg
S9U[I/÷¨MPQRO9U8_`i�UHKNS9Ve_�nMPIY^PU[â£d"Z~U"VLZNUXMPG9fhg�ienG9I3S9Z~UX��Vevx¥bMPS9ZN]PÒ9G;K~VYMPIYU�MPO9QRUHO9]R�T��U[O9UHO
d"ZNILS;� � Þ=á ¢£�P�P R�P��%hvhä6)R�P�¿^mn]RO9O[_�U¨MRK~VY]�_�Mc_�VYnMPfhg9KNZ~fhg*S;UHIX×b]RILQRnMPO9QRUHIßU[Z~O9U[V#��Vev
¥kMRS9ZN]PÒ9G9KNVYMPIYV�VYUHZNO9�
y3OH_`UHIYg9MPKNu�S9UHI/VY]PQRUHO9MRO9O[_�UHO,{[|�]mS9UHVYKNZ~O9ZNU |TS9U[Ik¥kMRS9Z~]RÒ9G9KNVLMRILUEu�UHZtU·_8d�M
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u9IYZNfhgH_�S9UHIA÷¨U[fhg9MPO;Z~VY�"G9V�FHG;I�J�ILF[UHG9QRG9O9QkS;UHIA¥kMPS;Z~]RV�_`ILMRg9K~G;O9QbF[G9VLMR���TU[O h ILU[fhg`v
_`UHI=G9O[_`UHIYUHIÛ��UHIYUHZNfhg)S;UHI=Þ3u9u9�;�R�D%&r��9\EZNU/abUHGõ_�IY]PO9U[O9V�_`UHIYO9U/VYZ~O9S�S9MRO9O�MPG9fhg�O9ZNfhg[_
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��UHg9I3MPKNVb¥kMRS9Z~]RÒ9G9KNVLMRILUXu�UH]Ru9MPfhg[_`u9MPIY��\3ZNU"U·_8d�M#�P P �Ò�UHIYVLZNVe_�UHO[_`UHO�MP^m^mIYU8_�ZNUHIYUHOõv
S9UHO�a3UHG`_`IL]RO9UHO9Ve_�U[ILO;U/Z~O3áT¥b� G9O9S�S9ZNUkU·_8d�M �  R 3u�UH^`MRO9O[_�UHOß¥bMPS9ZN]PÒ9G;K~VYMPIYU�Ve_�U[K v
K~U[Oßz{UHIY�"G`_`K~ZNfhg¨OmG9I�S9ZNU � Ò;Z _`FHUTUHZNO9UHV�JrZNVYulU[ILQRVÛz�]RO¨ZNO9VLQRUHVYMP�k_bz�U[IL�)G`_�U·_�U[O¨�P  Ï
{ MPK _�UHO"|3a3UHG`_`IL]RO9UHO9Ve_�U[ILO;UHO"ZNOTG9O9VYUHIYUHIAWXMPKNMhÙtZNU�S9MRIL� nÞ3g9O9KNZ~fhgbz�U[ILg nMRK _/UHVÛVYZNfhg"��Z _
S9UHO�ZNO9QPU[VLMR�/_/Z~O�S9U[IÛWXMPKNMhÙtZNUtz{UHIY�"G`_`U8_�U[O)�R �Ð { MPK _�UHO"| � fhgHdXMPIYFHU[OoÖ n]Rfhg9UHIYO9â[z�]RO
S9UHO;UHO}OmG9I�U8_8dXM)�R TS;G9ILfhgØZ~g;ILU�¥ n]ROH_`QPU[O9UH��ZNVLVYZ~]RO#MRG9i�QPIYG9O9SØS9UHI/Þ3^£^mIYU8_`Z~]ROXz�]RO
÷¨Mh_`UHIYZ~U�ZNO}�BZNO9nMRILVestV�_`UH��UHO�ulU[]Pu9MRfhg[_�u9MRIBVYZNO9S h z9MPO}S9UHO}¤3UHG`z{UHK��6'&'6%&r��
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÷ ö � Ë·¹�²Ö#¡#�¼9¹tÏmË·Ár³b¸m¸{Ì´�¾3µ·¹
à O9O9U[ILg9MRK~uTS9U[IÛ÷¨MPQRO9U8_`]PVYÒ9g nMPIYUrVe_ nG;ILF[UHOTS9Z~U�ZNO)S;UHIÛWXIYUHO9F[VLfhg9ZNfhg[_�MRG9VÛS9U[I�Þ3^m^£IYU8v
_�ZN]PO9VYVYfhg9UHZNulU#QPUHIYZNVLVYUHO9U[OùqrKNMPVY�TMc_�U[Z~KNfhg9UHOùU[OH_`K~MRO9Q¨S9U[Io÷¨MRQPO9U·_�i�UHKNS9KNZ~O;Z~U[O�S9G9IYfhg
F8dXUHZ${�Þ3^m^£IYU8_`Z~]RO9Ve_�IYZ~fhg[_�U[It| h éPîxî p�í × ï ÖPê)è v ê;êlí[ðwrrMPG;i�S9Z~Ub¥kUHQRZ~]RO9UHOßMROßS9UHOÚu�UHZNS9U[O
��MPQPO;U8_�ZNVYfhg9UHO�qÛ]PKNUHOØS9UHV/a3UHG`_`IL]RO9UHO9Ve_�U[ILO;V h VLfhg;Mh_�_`Z~U[I�_`UHI/��UHIYUHZNfhg#ZNO�Þbu9u9�¡�P�N�6r��
ÞbOTS9UHOTqÛ]PKN^`MPÒ9Ò�UHO)MP�ÎjlG9çES9UHIAÞb^m^mIYU8_�ZN]PO;V�_`ILZNfhg[_�UHI;dXUHIYS9UHO)S9Z~U�q�K~MRVL��Mh_`UHZNK~fhg;UHO
MPu9IYG9Ò`_TMPu9QRUHu9IYUH��Ve_XG;O9S�Z~g;ILUo^mZNO9U8_`Z~VYfhg9UXJ�O9UHIYQPZNU�d"Z~IYS}g9MPG9Òõ_�VYnMPfhg9KNZ~fhg}ZNO�j;]RIL�
z�]ROØ¥kn]RO[_�QPU[O9Ve_�IYMPg9KNG9O9QTi�ILU[Z~�
\3ZNU�qÛ]PKN^`MPÒ9Ò�UHO6u9F8d"�/S;Z~U}Þb^m^mIYU8_�ZN]PO;V�_`ILZNfhg[_�UHITVYZ~O9S�S9G9IYfhg S;Z~U � fhg9MRI3z�]PO6÷¨Mhv
QPO9U·_�i�U[K~S9KNZNO9Z~U[O"u�UHQRILU[O9F8_`âRS9ZNUBS9Z~U�Þb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulUrMP�»÷¨MPQRO9U8_`]PVYÒ9g9nMRILU[O9ILMRS9ZNG9V
VLfhg;O9UHZNS9UHO;��\EZNUbj;U[K~S;K~ZNO9ZNUHO�UHZNO9UHV h O9ZNfhg[_�IYUHKNMh_`Z ztZNV�_`Z~VYfhg9UHO"r=\3ZNÒ�]PKNi�UHKNS9UHV�VYZ~O9SØS9G9IYfhg
VLZNO à�� § ° Û�f[]PO9Ve_:��QPU[QPU[ulU[O9��÷¨Z _ � Û � S� MPKNV��
Z~O;^PUHK�F·d"Z~VYfhg9U[O#S9U[I/\3ZNÒl]RK~MRfhg9VYU
S9UHV"abUHGõ_�IY]PO9U[O9V�_`UHIYO9VXG9O9S S;UHIoÞ3^£^mIYU8_`Z~]RO9VLVYfhg9U[Z~u�U�UHIYQPZNu`_ÚVLZNfhgùienG9IoS9U[Oæg;MPKNulU[OnBX�lOmG9O;QPVed"Z~O9^RUHK�2 U[Z~O;UHI/qÛ]PKN^`MPÒ9Ò�U

VLZNO à�� S�
° S Û VYZ~O à 2þ � VLZNO à 2.Û þ

° S VLZNO à � S� ë h �P�NäP &r

d�]RulU[ZKþ�S9UHIA¥kMRS9ZNG9VAS9UHVÛa3UHG`_`IL]RO9UHO9Ve_�U[ILO;V�ZNVe_��mj=nG9I � S� µ �  ���¶<'R ��EUHIYQPZNu`_/VLZNfhg
S9UHI�g9MPKNu�U nBX�lOmG9O;QPVed"Z~O9^RUHKlS9UHI�qÛ]PKN^�MRÒ9Ò�U/ienG9IrU[Z~O9U[OS{ � _�MRO9S9MPIYS"|hvx¥kn]RO[_�QPU[O9Ò9G9KNVYMPI
��Z _ðþ ÛÎ�P )^m�ÑG;O9S ° S Û
�P P R "^m�ÑFHGÅ2 / %R�P�?\3ZNUHVEUHO[_`VLÒ9IYZNfhgH_TUHZNO9UHI3j�KNnMPfhg;U
S9UHIbqÛ]PKN^�MRÒ9Ò�U=z{]PO�U8_8dXMT�]� ��^m� à �
\3ZNU�jAK~nMRfhg9UHOÜS9UHIEqÛ]PKN^`MPÒ9Ò�UHOÜVLZNO9S¿G;� UHZNO9UHOÜj;MR^H_`]PI���Û �>¶�fH]RV©2�^mK~U[Z~O9U[I3MRK~V
S9ZNU3QRUHVYMP�/_`UyBXu�UHIt59nMPfhg9UbS9UHVBabU[G`_�IY]PO9U[O9Ve_�UHIYO9VY�;y3� S9Z~U[VLU[OÚj;MR^[_�]PI`�)z�U[ILIYZ~O;QPUHIe_
VLZNfhg*MPG;fhg*S9Z~U¿ienG9I#VYÒ9g9nMRILZNVLfhg;U�Þb^m^mILU·_�ZN]PO*MPu;QPUHKNUHZ _�U·_�U�J�S9S9ZNO9Qh_`]PO`vhÖ¡U[G9fhg[_�^mILMRi _.������ h ��UHF[Z~U[g£G;O9Q h �R�~�R 6rjr�â�dXUHO;O�S9ZNU�z�]RO S9UHI)qÛ]PKN^�MRÒ9Ò�UÚUH��Z _�_�ZNUHIe_�U � _�IYMPg;K~G9O;Q
MPG9VYVYfhg9K~ZNUHçRK~ZNfhg"S;G9ILfhgTS9ZNU�Þb^m^mILU·_�ZN]PO9Ve_�IYZ~fhg[_`UHIAUHO[_8dXUHZNfhgH_`�mj=nG;IÛUHZNO9UHO<{ � _�MRO9S9MPIYS"|hv
¥kn]PO[_`QPUHO;Ò9G9KNVLMRIkUHIYQPZNu`_"VYZ~fhg�S9MRO9O�UHZNO9Uo^mIYZ _`Z~VYfhg9UXÖ?UHG9fhg[_�^mIYMPi _ . Ñ�î³Ò ¼¦Û�� .������ /äáß �R �¨täEU[ILQ�§ V��£\EMEUHV;Ó�UHS9]mfhg"MRG9fhgo��n]PQRK~ZNfhgoZNV�_`âmS9MPVYV?U[Z~O)QPIY]PçRUHIt|�UHZNKmS9UHI � _�IYMPg;K~G9O;Q



%R  ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

MRG9çPU[ILg9MRK~u}S9U[I3Þ3^m^£IYU8_`Z~]RO9Ve_�IYZ~fhg[_�U[ILV3UHO[_8dXUHZNfhgH_`â¡VYZ~O;S¿ZN�Ñq�ILZNO9F[Z~Ò¨VY]PQRMPIkÖ?UHG9fhg[_Lv
^mIYnMPi _�U . ÝÞü .������ S;UHO9^mu9MRIL�
à OöU[Z~O;UH�%g[s�S;IL]mS`stO9MR�TZNVYfhg9UHO�÷¨]mS9U[K~KES9UHV�Þb^m^mIYU8_�ZN]PO;VLVe_�IY]P��VYâkS9MPVØMPG9fhg*S;UHVev
VYUHOÜ�*UHfhg9VYUHK d"Z~IY^mG9O9QRUHO���Z _ùS9UHI � _�IYMPg9KNG9O9Q�u�UHIhnG9fh^mVYZ~fhg[_�ZNQh_`âki�MPO;S9UHO*��MPVY^P]ox� G;OHs{MPU·z h �6' � )RM6rBG9O9S)��MRO9Q<x
jlILMRO9^ h �&'P�R�6r�â{S9MRVLV/u�UHZ¡O9Z~U[S9IYZ~QRUHO�Þb^m^mILU·_�ZN]PO9Vev
IYMh_`UHO9â¡d�U[O9O . Ý ý . Ñ�î³Ò ¼ / �Ùß·�R �¨tÑÜU[ILQ�§ V�âBS;Z~U�MP^m^mILU·_�ZNUHIe_�UÚ÷¿Mh_�U[ILZNU#G;O9QPU[g9Z~OõvS9U[I�_XZN��i�IYUHZNUHO#jlMPKNK�u9ZNV/MPG9i?S9Z~U¥BXu�UHIt5 nMPfhg;U3S9U[V�abUHGõ_�IY]PO9U[O9V�_`UHIYO9V/Ve_ nG9IYF8_`��\EMPu�UHZ
^ n]PO;O9UHOæS9ZNUßqrKNMPVY�TMc_�U[Z~KNfhg9UHOÜUHZNO9UßWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _Ez�]RO nG9u�UHI" &�~� 
 â=U[ILIYUHZNfhg9U[O9â
u9ZNVBVLZNUbS9G;ILfhgE�*UHfhg9VYUHK d"ZNIL^mG9O9QRUHOßZNO#S9U[IrÞ�_`�T]RVLÒ;g9nMPIYUkS9U[V�a3UHG`_`IL]RO9UHO9Ve_�U[ILO;VrMPuõv
QRUHu9IYUH��Ve_td�U[ILS;UHO9�£\3ZNUHVAQRUHVYfhg9Z~U[g[_�UHO[_8dXUHS9U[I?S9G;ILfhg�×�Z~U[K~i�MRfhg`vhã/]PG9KN]P�)u9V�_`n]PçRUÛF8d"Z v
VYfhg9UHOæS9U[Oæq�IL]c_�]RO9UHOæS9UHV"MP^m^mILU·_�ZNUHIe_�UHOÜqrKNMPVY��MPVXG9O9SùS9U[OùJrKNUH^[_�IY]PO9U[OÜS;UHIoÞ�_Lv
��]PVYÒ9g9nMRILU[âR]mS9U[IÛS9G9IYfhg)ZNO9U[K~MRV�_`Z~VYfhg9U � _�IYUHG9G;O9Q�u9F8d"� � _`n]PçRU�S9U[IÛUHZNO9i�MPKNKNUHO9S9U[O�qrIY]hv
_`]PO9U[OæMRO qrIY]h_`]PO9U[OÜZNO S9UHI)Þ�_���]PVYÒ9g9nMRILU[�Û\3ZNU#\EZNfh^PUßS9U[IoqÛ]PKN^`MPÒ9Ò�UHOùu9F·d"�rS9U[I
Þ�_`�T]RVLÒ;g9nMPIYUHâBZ~O�S9U[ITS;Z~U�Þbu9u;ILU[�TVYG9O9QæVe_�Mh_L_�Õ9O;S9U8_`â/g9nMPO9Qc_)z{]PITMPKNK~U[� z�]RO�S9U[I
ã/]RG9K~]R�"u`vhÞbu;u9ILU[��VLKNnMPO9QRU h Ë�Ö v ðwÖRó)ò,qá×�ÖcìPì�ï�ê$Âßðñí�ê©Â#×�Ô6r3S9U[Ibq�IL]c_�]PO;UHO�MPu;â?S9ZNU"ZNO
Ve_�MRIL^RUHOß÷¨MRQPO9U·_�i�UHKNS9U[ILOØO9Z~fhg[_XQPU[O9MPGØulU[^�MRO9O[_oZ~Ve_��{÷¨]mS9U[K~KNILU[fhg9OmG9O9QRUHO�z{]PO#¤3MPIev
S9ZNO9QoU·_3MPKN� h �6'R�6%6rAU[ILQRMPu�UHO�UHZNO9U � ^`MRK~U[O9g9n]Pg;UkS9UHI�qÛ]PKN^`MPÒ9Ò�UHO3z�]ROðµ h  &�~�Ù¶}�&rA�T�
��UHZ�g9n]Pg;UHIYUHOùÞb^m^mILU·_�ZN]PO9VYIYMh_�U[O h . Ý µ . Ñ�î³Ò ¼ár"u9ZNKNS9U8_}VLZNfhg MPG9i�QRILG;O9S S9UHV)g9]Pg;UHO� _`ILMRg9KNG9O9QPVYS9IYG9fh^mV"nG9u�UHIoS9U[O�qÛ]PKN^`MPÒ9Ò�UHOùU[Z~O9UßVe_�IYMPg;K~G9O;QPVYS9]P��ZNO9Z~U[I�_`U � _�]RçPi�IY]PO[_
MRG9VLâ;Z~OÚS;UHIrS;Z~Uk^mZNO9U8_`Z~VYfhg9UkJ�O9UHIYQPZNU/S9U[I=UHZNO9i�MPKNKNUHO9S9U[OÚqrKNMPVY��Mh_`UHZNK~fhg9U[O�MPOßUHO[_8dXUHZ v
fhg9U[O9S9U3qrg9]c_�]PO;UHO#MRu9QPU[QPU[ulU[O�d"Z~IYS h Z~O[z�U[ILVYUHIBã/]P��Ò`_`]PO9U[�lU[^[_#r��{÷¨Z _oFHG9O;UHg9��UHOõv
S9U[O Þ3^£^mIYU8_`Z~]RO9VLIYMh_`UHO9âtd�U[O9O . Ý�� . Ñ�î³Ò ¼hâ�UHO[_�Ve_�U[gH_}S9ZNUHVYU � fhg;]£fh^mi�IY]PO[_odXUHZ _�U[I]RulU[ILg9MRK~u6S9UHIßqÛ]RK~^`MRÒ9ÒlU[O9�/ybO[_`UHIYg9MPKNu S9U[I � fhg9]mfh^mi�IL]RO[_}u9ZNKNS9U8_¿VYZ~fhg�UHZNO9U}VY]PQPU·v
O9MRO9O[_�U}Þb^m^mIYU8_�ZN]PO;VLVYnMPG9KNUHâBZNO�S;UHI�S9MPVE_`g9UHIY��MPKNZ~VYZNUHIe_�U�qrKNMPVY�TMæIYUHKNMh_�Z zøKNMPO9QRVLMR�h VLG9u;VL]RO9Z~VYfhgKrEMPG9iBS9ZNU�qÛ]PKN^�MRÒ9Ò�UHOæVLZNO9^[_ h ��MPVY^P]Øx � G;OHs{MPU·z6�6' � )PM&r���WXUHVe_�IYUHG`_`U
q�g9]h_`]PO9U[O9â�S;Z~U}VYUHZ _�KNZ~fhg�MPG9V�S9U[I�Þb^m^mILU·_�ZN]PO9VYVLnMRG9KNUØU[OH_8dXUHZNfhg9U[O�^mn]PO9O9U[O9â�_�IYMPQRUHO
S9MRO9O�UHIYg9UHu9KNZNfhgØF[G9I/Ö¡U[G9fhg[_�^mILMRi _oS9UHI/J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHOÚu�UHZN�
y3�TVe_�IYZ _�_�U[O6ZNVe_�â/]Pu�ZNO6S9U[� Ve_�MRIL^RUHO�÷¨MRQPO9U·_�i�U[K~S�^P]RK~KNUH^[_�Z z�U�qrKNMPVY��MP]RVLF[Z~KNK~Mc_�ZN]hv
O9U[O}MPG9i _`ILU·_�UHO}^mn]PO;O9UHO9â�S;Z~UXU[Z~O9UXVe_�]RçPi�IYUHZNU � fhg9]mfh^[z�UHIYFHn]RQPU[ILG9O;QoS9UHVbÞb^m^mILU·_�ZN]PO9Vev
Ve_�IY]P��V¡]RulU[ILg;MPKNuXS9UHI?qÛ]PKN^�MRÒ9Ò�UHOXZNO9S9G9F[Z~U[ILU[O9âRG;O9S"S9MR��Z _�MPG9fhgXu�UHZmO9ZNUHS9IYZNQPUHOXÞ3^[v
^mIYU8_�ZN]PO;VLIYMh_`UHO¨��Z _ . Ý ý . Ñ�î³Ò ¼oFHG;IXÞbG9VYu9ZNK~S9G;O9Q}UHZNO9UHI�Þb^m^mIYU8_�ZN]PO;VLVYnMPG9KNUTienG9g9IYUHOh ÝtUHK¡ ~S;]Yz�ZNfhg�x � g9MR^mG9ILM��&'6)6'RâmÖ¡MPO;QPUHIÙx�¥kMPÒ;Ò9MPÒ�]PIe_k�6'P�R�PâmVY]Yd"Z~U�FH�N���9÷ ÕU[VLF2ÕMPIY]PV
�&'P�6%RâlG;O9S}¥kUHi�U[ILU[O9FHU[O�S;MPIYZ~OKrL�
\EMùS9Z~U���U·d�U[QPG9O9QùS9U[VßMP^m^mILU·_�ZNUHIe_�U[O6q�K~MRVL��MPV�ZNO9O9U[ILg9MRK~u�S9U[IÚ÷¨MPQRO9U8_`]PVYÒ9g9nMRILU
��UHg;I#]mS9UHI"dXUHO9ZNQPU[I#Ve_�IYZ~^[_æMROöS9ZNU¿÷¨MRQPO9U·_�i�U[K~S9KNZNO9Z~U[OöQPU[u9G9O9S;UHOöZNV�_`â�d"Z~IYSöS9ZNU� _`ILMRg9KNG9O9Q�u�UHZrS;UHI"Þ3u9u9IYUH��VYG9O9Q�S9U[I"qrKNMPVY��Mh_`UHZNK~fhg9U[OÜZNO S9U[I"abnMRg9UßS9U[I"qÛ]PKNIYU8v
QRZ~]RO9UHOæMP�òBXIe_#S9U[I�Ó�U[O9Z~QRUHOæ÷¨MPQRO9U8_`i�UHKNS9KNZ~O9ZNUHO U[O[_�Ve_�UHg;UHO9â=MRG9iBS9Z~UßS;Z~Uß|�UHZNK~fhg;UHO



�P�N��\3MRV/Þb^m^mILU·_�ZN]PO9VY��]£S;UHKNK %R�

I�J=JLK@M:KJ¢ �ÐQ Ym�g�[�\d]�_
` V `Vm
z{`�XPcV\d`�fÏh�`�c y z{\dW�W�\dm�ftW�c�`�g�\dm�ft`�fÏ\df3ft`�c�_�S
[�Zúh
`�W i ¦�¦�c�`�r
XP\dm�f3W�XPcV\d]�_�XP`�cVW�S�e"W{Q¤£`�W%b�£S�c�m�WR�d�ZYZ]Z¥ �R¦ �dS � g�[�`�\d]�_�zqYSVUL\^gxg�`�o3Ye�[^[�XP`�c§�tcV\d]�_�XP`�cR� ¨=[d[�`�ho�e"f3f3`�[ � �T�PZ � ª«`�c�`�\d]�_�`q`�\dft`�WR_�m�_�[�`�f-�tc�\^]�_�XP`�c�Wu�d_�m�[^[�mZT WV`�]�XP\dm
f3S�[�o�e"ftf3`�[ � �T�d] �
lZo�S�ftf3¦�e"]�_�`�f�o Ym�c�z&\dgÅ� l�S�f3]�S�¦�`�h � �x�dh � W�]�_�[�S�e"]�_�r&m�h�`�c8Wdl�S�g�_�`�XPXP\ o Ym
c�z&\dgu�PWdl�S�g�_
`�XPr
XP\dW �
�

Z~O S9UHITWXILU[O9FHVYfhg9ZNfhg[_#S9UHIT÷¨MPQRO9U8_`]PVYÒ9g9nMRILUS{�MPG9i�QRUHi�nMRS9UHK _:|Td"G;ILS9U[O9�B\3ZNU#QRUH]P��U·v
_�IYZ~VYfhg9UÚjl]PIY� S9U[I"J��TZNVYVLZN]PO9VYQPU[u9ZNU8_�U�g9nMRO9Qh_�S9MPg9U[I�z�]ROùS9UH� ×b]PIYQPMRO9Q}S9UHI"ÞbO`v
^P]RÒ9ÒlU[K~G;O9Q)S;UHIBqrKNMPVY�TMc_�U[Z~KNfhg9UHOßMRO#S9ZNUE÷¨MPQRO9U8_`i�UHKNS9K~ZNO9ZNUHOØMPu9âRdXUHKNfhg9UHI�u9Z~V�g9U[G`_�U
O9ZNfhgH_oZN� \3U·_�MRZ~K£z{UHIYV�_`MPO9S9U[OÚZNV�_`� � ])ZNV�_oMRG9fhgÚS9ZNU�WXI n]RçPUbS;UHIBWXILU[O9FHVYfhg9ZNfhgH_XO9ZNfhg[_
QPU[O9MPG u�UH^`MPO;OH_`â�Z~O�S;UHI"S;Z~UØ�BU·d�U[QPG9O;Q¨S9UHV)qrKNMPVY��MPV"MRO S9ZNU#÷¨MRQPO9U·_�i�UHKNS9KNZ~O;Z~U[O
MPO9^R]PÒ9Ò�UHK _��{\EZ~U�WXIYn]PçRUbS9U[I/WXILU[O9FHVYfhg9ZNfhgH_�ulU[UHZNOK59G9VYVe_�â�]PuØZ~O�S9U[�.QPU[VLMR�/_�U[O�×b]hv
K~G;�TU[OùS9UHIXqÛ]RK~^`MPÒ;ÒlUTu9F8d"�rS9UHVXÞ3^£^mIYU8_`Z~]RO9V�_`ILZNfhg[_�U[ILV � _�IYMPg;K~G9O;Q�U[��Z _L_�ZNUHIe_Xd"Z~IYSh QRUHienG9KNK _`UHI�wXUHQRUHK h M6rBZNOÚÞbu9u;���R�~�&r�â�]mS9UHIB]PuÚJ���Z~VYVLZN]POßOmG9IBMP� ¥kMRO9SÚS9U[V�Þ3^m^£IYU8v
_�ZN]PO9Ve_�IYZNfhgH_`UHIYV h g9]Rg9K~U[IÛ|?IYZNfhgH_`UHI h uKrjr=Ve_�Mh_L_�Õ9O;S9U8_`��÷¨n]PQRK~ZNfhg9U à O9V�_`MPu9ZNKNZ _`nMh_�U[O�Z~OTS9UHI
WXILU[O9FHVYfhg9ZNfhg[_T^mn]PO9O;UHO¨MRG9fhg¨FHG { Ò9i�MRO9O9^mG9fhg9U[O`vC| h f r3]mS9U[I { VYÒ9MPQRg9U8_L_�ZNi�n]PIY�TZNQPU[O"|h SKrbJr��Z~VYVYZ~]RO9QPU[]P��U8_`ILZNUHOÚipnG;g9ILU[O h ÷ ÕU[VLF2ÕMPIY]PVB�6'R�6%6rL�
¥kn]PO[_`QPUHO;Ò9g9]h_`]PO9U[O9âES9Z~UæVYUHZ _�KNZ~fhg�MPG9V}S9U[IØÞ3^£^mIYU8_`Z~]RO9VLVYnMPG;K~U¨MRG9Ve_�IYU8_�U[O9â�^mn]PO9O9U[O
ILZNO9QRV�G;�ÎS9ZNU � nMRG9KNU�MRG9i;S9ZNUBabUHGõ_�IY]PO9U[O9V�_`UHIYO9]Pu�UHIt59nMRfhg9UrMRG9i _�IYUH��UHO9â�G;O9S/z{]PO"S;]PIe_
S9G9IYfhgÚã/]P��Ò`_`]PO9Ve_�IYUHG;G9O9Q/d"ZNUHS;UHIBILU[UH��Z _L_�U[I�_Bd�U[ILS;UHO9��|?IYUH��UHO#S9Z~UE¥kn]ROH_`QPU[O9Ò9g9]cv
_�]RO9UHO�ZNO}QPIYn]PçPU[ILU[O#J�OH_`i�UHIYOmG9O9QPU[Ooz{]PO}S9U[IkÞb^m^mILU·_�ZN]PO9VYVYnMPG9KNU�u9F8d"�tG;OH_`UHIk^mKNUHZNO9U8v
ILU[OØ�
Z~O9^RUHKNO h 59MRfhg9UHItrXMPG;iBS;UHIoa3UHG`_`IL]RO9UHO9Ve_�U[ILO;]Pu�UHIt59nMPfhg9UTMPG;i�ârVY]�^£n]RO9O9U[OæVYZNU
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VY]PQRMPI h ^P]Pg;nMPIYUHO[_#r=IYU�5;UH^[_�ZNUHIe_=dXUHIYS9UHO9��ÞbG;i�QPIYG9O9SÚS9U[I�g;n]Pg9U[ILU[OßJrKNUH^[_�IY]PO9U[O9S9ZNfhg[_�U
MRO¿S9U[I>BXulU[Ij59nMRfhg9Ubz�]POÜabU[G`_�IY]PO9U[O9Ve_�UHIYO9U[Oßz�]RO�µô�R �àtÐ,§ f[�¥¨�VYZNO9SÜS;Z~U�WXKNMPO9F·v
d"ZNO9^PU[K�u9F8d"�¡S9Z~U�J�O9UHIYQPZNUHO9â�u�UHZ¡S9UHO9U[O}¥kU�59U·ÙtZ~]ROoz{]PO�¥kn]PO[_�QRUHO9Ve_�IYMPg;K~U[O#MPG;i _�IYZ _L_
dXUHVYUHO[_�KNZNfhgæQRI n]RçPU[IEMRK~V"i nG9I"÷¨Mc_�U[ILZNMPK=G;OH_`UHIoZNIYS9Z~VYfhg9U[Oæ��U[S9Z~O;QPG9O9QRUHO h Ö?UHO9F[UHOLx
|�I nG;�TÒ�UHI)�6' � �6rL�=ÞbG;i/S9Z~U[VLUo��U[Z~VYUÚ^`MPO;O�FHG9V nMh_`FHKNZ~fhg U[Z~O UHIYg9UHu9KNZNfhg9UHIoÞ3O[_�UHZNKBMPO
¥ n]RO[_�QPU[O9Ve_�IYMPg9KNG9O9QEz{]PO¨U[Z~O9U[� ILZNO9QPi n]RIL��ZNQPU[O�Jr��Z~VYVYZ~]RO9VLQRUHu9ZNU8_"MRG9i=S9U[Iba3UHG`_`IL]cv
O9U[O9Ve_�UHIYO9]RulU[Ij59nMRfhg9UEG9��S9ZNU�Þb^m^mILU·_�ZN]PO9VYVYnMPG9KNU3Ve_�MR���TU[O9�
\EMPV � Ò�UH^[_�IYG9�ÅS9U[I3U[�TZ _�_`Z~U[I�_`UHO � _�IYMPg9KNG9O9Qoz�]RO�áT¥kq�Z~Ve_ßG9ILV nMPfhg;K~ZNfhg�ulU[V�_`Z~���k_
z{]POTS9UHO�u�UHZ9S9U[IÛÞbu9u;ILU[�TVYG9O9QXS;UHVÛMP^m^mIYU8_�ZNUHIe_�U[O)q�K~MRVL��MRV�_`IL]R�TV�ZNOTS;UHI=a3nMPg9U�S9U[I
qÛ]RK~^`MPÒ;ÒlU[O¨MPG9i _`ILU·_�U[O9S9UHO � _�IYMPg;K~G9O;QPVYÒ9IL]RFHU[VLVYUHO9��\EMPu�UHZAg9MPO;S9UHK _ÚUHV�VLZNfhgßz{]PI3MPK v
KNUH�ÅG9�Å��IYUH��VYV�_`ILMRg9K~G;O9QPâ?S9UHOÜZ~O[z�U[ILVYUHO�ã/]R��Ò`_�]RO`vxJ��lU[^[_ h ã/]R��Ò`_�]RO`vxw)nG;g9K~G;O9Q
z{]POßJrKNUH^[_`IL]RO9UHOKrLâ;G9O;SÚÝmst^mK~]c_�IY]PO9MRO9ILU[QPG9O;QES;G9ILfhg � _�n]PçRUbF·d"Z~VYfhg9UHOßMR^m^£IYU8_`Z~U[I�_`UHO
q�IL]c_�]PO;UHOTG9O9SßJrKNUH^[_`IL]RO9UHO�ZNOßS9UHI=Þ�_`��]PVYÒ9g9nMPIYU h ZNOßQPU[ILZNO9QRUHIYUH�Î÷¨MRçPU/MRG9fhg�F8d"Z v
VYfhg9UHO J�K~U[^[_�IY]PO9U[OKr�âBG9O9S�MRO9VYfhg9K~ZNUHçRUHO9S;UHI"Ý�s�^mKN]h_`IL]RO9MPu9IYUHQRG9O9Q}S9G9IYfhg�J��TZNVYVLZN]PO
z{]PO#q�g9]h_`]PO9U[OØS;UHI/Ýmst^mK~]c_�IY]PO9IYUHVY]PO;MPO9F[UHO9U[ILQRZ~U[�
à O�Ve_�MRIL^RUHO�÷¨MPQRO9U8_`i�UHKNS9UHIYO��"G9VYVbu�UHIhnG9fh^mVYZ~fhg[_�ZNQh_�dXUHIYS9UHO;â¡S9MRVLVkS;Z~UoJ�K~U[^[_�IY]PO9U[O`v
F[G9V�_`nMPO9S;UÚZ~O�_�IYMPO9Vez�U[ILVYMPKNUHIX¥kZNfhg[_�G9O;Q¿FHG S9UHO�jlUHKNS9KNZ~O9ZNUHO��£G;MPO[_�ZNVLZNUHIe_ØVYZ~O;S9��\EZNU
J�O9UHIYQPZNUXS9ZNUHVYUHIES9Z~VY^mILU·_�U[O¨JrO9U[ILQRZ~U[FHG9Ve_�nMRO9S9U[â¡S9U[IbÖ¡MRO9S9MRG`vxa3Z z{UHMRG9VLâ?Z~Ve_TQRUHQRUHu�UHO
S9G;ILfhg h VYZ~U[g9U�FH�N���tã/MPOmG`_`]�x ã/g9ZNG��&'6)R�6r��
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7
7 Ñ�î³Ò ¼
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\EMPu�UHZBulU[FHU[Z~fhg9O;UHOnLÛ h   ë � ë � ë �����ár)S9ZNU#¤bMRG9Ò`_:�£G;MPO[_�U[O9FHMRg9KrG9O;S°®ØÛúÜ ¡à S9ZNU� Ò;Z~OK�mG9MRO[_�UHO;FHMPg;K�S9UHI/J�K~U[^H_`IL]RO9UHO;�
7 Ñ�î³Ò ¼_Û ��à: 
 ¨

±�² / %&�D%�ße�P  ¡ ¨ W h �R�~äR�6r
ZNV�_ÚS9ZNUß^mILZ _�ZNVYfhg9U)÷¿MPQPO;U8_�i�U[K~S;V�_ nMPIY^PUHâAu�UHZ=S;UHIXS9ZNU�Ýmst^£KN]h_`IL]RO9UHO;UHIYQPZNU"UHZNO9U[VXJrKNUH^[v
_`IL]RO9VbZN�Å÷¨MPQRO9U8_`i�UHKNS¿QRK~U[Z~fhg¨S;UHVYVLU[O¨¥kG9g9U[UHO9U[ILQRZ~U"Z~Ve_�� à �ÅO9ZNfhg[_�IYUHKNMh_�Z ztZ~Ve_�ZNVYfhg9UHO
WXIYUHO9F[i�MPKNK~âÛd�U[O9O «�¬�³ � : 
 G9O9S¤7 ³ 7 Ñ�î³Ò ¼ QPZNK _`â3KNnMPVYV�_¿VYZNfhg*S9Z~Uß��G9IYFHU[K3ZNOWXKN� h �P�NäP�&rrU[OH_8d"ZNfh^PU[K~O;âlG9O;S#��MPOØUHIYg9nMPK _EG9O[_`UHI¡×bUHIYO9MPfhg9KNnMPVYVYZ~QRG9O9Q^�mG9MRS9ILMc_�ZNVLfhg;UHI
G9O;S�g;n]Pg9U[ILU[IB|�UHIY��UH�
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 à 7
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\3MRulU[ZtZNV�_
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S9ZNUXÝmst^£KN]h_`IL]RO9i�IYU��mG9UHO;F3S9U[I/JrKNUH^[_�IY]PO;UHO9�{\EZ~UXÖ?MPO9S9MRG`vhabZ z�UHMRG9V�VLZNO9S}S9MRO9OØnM&�mG9Z v
S9ZNV�_`MPO[_�G;O9SØS;Z~UEJrO9U[ILQRZ~U[S9ZN�lU[ILU[O9FHU[OßF8dXUHZNUHIBulU[O9MPfhgmu9MRI�_`UHIBJrO9U[ILQRZ~U[FHG9Ve_ nMRO9S9Uku�UHZ
S9UHO ny3ulU[ILQ nMPO9QRUHO h ´.¸6�&rµ· ´ù]£S;UHI h ®©Û ¸ ¡à r�· h ®©Û ¶ ¡à rÛU[OH_`VLÒ;ILU[fhg9UHOTS9UHIÝmst^mK~]c_�IY]PO9U[O9UHIYQPZNU3¸ , Û ²�´¹¶ �t\EMPu�UHZ¡QPZNK _

¸ ,^RU8× / �P�]�É)
7

�P  ¡ à W � h �P�NäP�&r

ÞbG9i�QRILG;O9S IYUHKNMh_`Z ztZNV�_`Z~VYfhg9UHI)Jr��UH^[_�U�nMPO;S9UHIYO�VYZ~fhg6�TZ _�FHG9O9U[g9��UHO9S;UHI�j;U[K~S9Ve_�nMRIL^RU
S9ZNUbJrO;UHIYQPZNUHS9ZN�lU[ILU[O9FHU[O�F8d"ZNVLfhg9U[OßS9UHO#Ö¡MPO;S9MPG`vhabZ z�U[MPG9V h \EMPG9QRg9UHIe_8s�x6×bU[OH_`G9IYM
�6' �P� rL� ÝtG9VYnMh_`FHKNZ~fhgB_`ILZ _�_�UHZNO9U=\E]PÒ9Ò;K~U[I�z{UHIYu9ILU[Z _`UHIYG9O9Q�S9U[I¡Jr��ZNVLVYZN]PO9VYK~ZNO9ZNUHO�MPG;i��R��UHZ
S9UHI"�BU[ILU[fhg9OmG9O9Q}S9U[IoJr��ZNVLVYZ~]RO9VYVLÒ�UH^[_�IYUHOæu9F·d"�rS9U[I nybu�UHIYQPMRO9QPVed�MRg9IYVLfhg9U[Z~O;K~ZNfhg`v
^PU[Z _`UHOæienG9IoS9ZNU�Þbu9IYUHQRG9O9Q)z�]RO¿JrKNUH^[_`IL]RO9UHOÜ�"G9VYVXS9ZNUßF8dXUHZNi�MPfhg9UTJrO[_�MRI�_`G9O9Q�S9UHI
MPO9QRUHIYUHQc_�UHO¿Ö¡MPO;S9MPG`vhabZ z�U[MPG9V3ulU[IhnG;fh^£VYZNfhgH_`Z~Qc_bdXUHIYS9UHO h ¤bU[IL]RK~S;â�¥bG9S9UHI¥x��*G9O`v
O9UHIb�6'P�R�6rL�
ybO[_�U[I/S9UHI�Þ3O9O9MPg;�TU[â{S9MPVYV�S9MPV � Ò�UH^[_�IYG9� U[Z~O9U[V�áT¥kq�O9nMRg9UHIYG9O9QRV�dXUHZNVLUbS9UH�.U[Z v
O9UHV � fhg[dXMPIYFHU[OXwXn]PIYÒlU[ILV?UHO[_�VYÒ9IYZ~fhg[_�âmKNnMPVYV�_�VLZNfhgo��Z _/¤3Z~KNi�U�S9UHV � _`UHi�MPOõvx��]PK _�F[��MPO9O`v
WXUHVYU8_`FHUHVbS9Z~U�|�UH��Ò�UHIYMh_�G;I/S9UHVkJ�K~U[^[_�IY]PO9U[O9QPMRVLU[V/nG9u�UHI

, Û»ºZ9 Û-º . Ý
�;¼

¡��j£ h �P�Nä6)&r

MPG9i µý �R �^RU8× h / �P  Ð�w>r�MPu;VLfhg9nMc_�F[UHO9�X\EMPu�UHZXu�UHF[UHZNfhg9O9U8_ . ÝÅS9Z~UùÖ?UHG9fhg[_�v
^mILMRi _3S9UHVBqrG;K~VYMPIYVLâ�¼öS9ZNUyBXu�UHIt59nMPfhg9UbS9UHI�Jr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9â\º�¤l¤�S9ZNUk��]PK _�F[��MPO9O`v
wX]PO9Ve_�MRO[_�UHâ3G9O9S¤� ·l· S9ZNU � _�UHi�MRO`vh�B]RK _`FH��MPO;O`vxwX]RO9Ve_�MPO[_`UH�k��UHZ3S9ZNUHVYUHO*JrKNUH^[_`IL]cv
O9UHO[_`UH��ÒlU[ILMc_�G9IYUHOùVYZ~O;SæOmG9I"S9Z~UßO;Z~U[S9ILZNQPVe_�U[OÜJ�O9UHIYQPZNUHF[G9Ve_�nMPO;S9U�ulU[VLU·_�F8_`�=\EM�S9Z~U
��Z _L_�KNUHIYU�Ý¡UHZ _�â�Z~O�S9U[ITU[Z~O�MPO;QPUHIYUHQc_�U[V"Ö¡MRO9S9MRG`vxa3Z z{UHMRG�S9G9IYfhg VYÒl]RO[_�MPO;U#Jr��ZNV�v
VLZN]PO}MRu9QPU[ILU[Qh_�d"Z~IYS9â9d�U[VLU[OH_`K~ZNfhg}^9nG9ILF[UHI/ZNV�_TMPKNVkS9ZNUX�TZ _�_`K~U[ILU"ÝtUHZ _)F8d"ZNVYfhg9UHO}F8dXUHZ� _�n]RçPU[O9â9S9ZNUkFHGßU[Z~O;UHI=Þ3O9ILU[QPG9O;QEipnG;g9ILU[O9â;ZNVe_3S9ZNU/�BU[VLU·_�F[G9O9QXS9U[I=Ö¡MRO9S9MPGõvxa3Z z{UHMPG;V
O9ZNfhgH_?_�g9U[IL��ZNVLfhgBz{UHIe_�U[Z~K _�âRVL]RO9S9UHIYO�Z~�6�*UHVYUHO[_�KNZNfhg9UHOXS9G;ILfhgXS9ZNUrJ�K~U[^[_�IY]PO9U[O9S9ZNfhgH_`U
G9O9SoS;Z~U=÷¿MPQPO;U8_�i�U[K~S;V�_ nMPIY^PUAulU[V�_`Z~���k_ h ¤3MPIYS9ZNO9Q/U8_�MRK~�R�6'R�6%PâY�*MPO;QPâh�*MPVYVYUHIY�TMRO9O
x � MPKNÒlU·_�UHI/�&'P�&'6r��
ªNª=½ �.��� ÜC�C�������"�D��� ¯K¾N� º+»�¾¹N¹ �<�N��� �������C�:������¯ ÞÐß »�¾¦°l�>¾



%&% ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

a3G9I�S;Z~UEMP� ¥kMRO9S#S9U[I�J���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO�UHO[_`V�_`MPO9S9U[O9UHOØqrg9]c_�]RO9UHO�dXUHIYS9U[OÚS9Z v
IYUH^[_XUH��Z _L_�ZNUHIe_��t��U·z�]PIBS9ZNUBd�U[Z _`UHI�ZNO9O9UHO}U[OH_`V�_`MPO9S;UHO9U[OØq�g9]h_`]PO9U[O#MP��¥kMPO9S�S9U[I
Þ3^£^mIYU8_`Z~]RO9VLVYnMPG;K~U�u9F·d"�¡S9U[IkqÛ]PKN^`MPÒ9Ò�UXMPG9Ve_�IYU8_`UHO}^mn]PO9O;UHO9â9d�U[ILS9U[O}VLZNUoO9]RIL��MPKNUHIev
dXUHZNVLU[â¡ZNO9VYulU[VL]RO9S9UHIYUou�UHZ;áT¥kq���Z _�g9]Pg9U[IbÖ?UHG9fhg[_�^mIYMPi _`â¡S9G9IYfhg�UHZNO`vX]mS9UHI3�TU[g9Iev
i�MRfhg9U � _`ILU[G9G9O9Q h ��UHZNV�_`UHO9V�UHZNO9i�MRfhg9U¨ã/]P��Ò`_`]PO9Ve_�IYUHG;G9O9QPâ3VLU[K _`UHO9U[I#MRG9fhgöÝmdXUHZ v
Ò9g;]h_�]RO9UHOõvxã/]R�TÒõ_�]PO;V�_`ILU[G9G9O9Q&r�âm]mS9UHI=S;G9ILfhgTÝmst^mK~]c_�IY]PO9MRu9VY]PIYÒ`_�ZN]POoG;O9SßMPO9VYfhg9KNZ~U·v
çRUHO9S9U � _�]PçRMPu9IYUHQRG9O9Q���Z _�S9UHO�U[Z~O;i�MPKNK~U[O9S9UHO�J�K~U[^[_�IY]PO9U[O dXUHfhg;VLU[K d"ZNIL^RUHO9�"ÞbKNV
wX]RO9VLU �mG9UHO9F"S9UHI���UHVYfhg9IYnMPO9^mG9O9Q#S9UHIr_�IYMPO9Vez�U[ILVYMPKNUHO���U·d�U[QPG9O9Q#S9UHI�JrKNUH^[_`IL]RO9UHO
S9G;ILfhgæS9MPVX÷¿MPQPO;U8_�i�U[K~Sùu�UHVYZ _`F8_#U[Z~O9UßU[K~U[^[_�IY]P��MPQRO9U8_`Z~VYfhg9Ub��U[K~KNUHâ=S;Z~UßS9G;ILfhgùUHZNO
VY]PKNfhg9UHVTqrKNMPVY��MÜÒ;IL]RÒ9MPQRZ~U[I�_`âtdX]Pg9KNS9U[Õ9O9ZNUHIe_�U�qÛ]PKNMPIYZ~VYMh_`Z~]RO9VLO;]PIY�TMRK~��]mS9U[O9�=\EZ~U[V
u�UHS9ZNO9Qc_ UHZNO9U JrO9U[ILQRZ~U·v¿G9O9S»¥kZNfhg[_�G9O9QRVLMRu9g9nMRO9QPZNQP^RUHZ _ùS9U[I�BXÒ9MRFHZ _�nMh_`UHO�Z~O�S;UHO
J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHO9�R\3ZNU�qÛ]PKNMPIYZ~VYMh_`Z~]RO9VLO;]PIY�TMRK~��]mS9U[O=dXUHIYS9UHO)Z~OTUHZNO9U[�Î÷¨MPQRO9U8_Lv
i�U[K~S¤7 µ¿7 Ñ�î³Ò ¼�S9G9IYfhgù×bMR^£G;G9��Òl]RK~MRILZNVLMc_�ZN]PO h ulU[ZES;UHI�JrO[_�Ve_�U[g£G;O9Q}ztZ~Ie_�G;UHKNK~U[I
J�K~U[^H_`IL]RO`vhqÛ]PVYZ _`IL]RO`vxqÛMRMPILU�rtF[G9VLnMc_�F[K~ZNfhgß��]£S;Z~Õ9F[Z~U[I�_ h ÷ ÕUHVYF�ÕMPIY]PV¬x6×bU[OH_`G9IYMo�6' � '6rL�
a3UHu�UHOßS9U[I=¥kZNfhgH_`G9O9QRVLMRu9g9nMPO;QPZNQP^PU[Z _/S9U[I�BXÒ9MPF[Z _`nMh_bg9Mc_3S9ZNU/WXUH]R�TU·_�IYZ~U/S;UHIrJ���Z~Vev
VYZ~]RO9VYILU[QPZN]PO9U[O�UHO[_�VYfhg9UHZNS9U[O9S9UHOæJrZNOK59G;VLV�MPG;irS9ZNU�Jr��Z~VYVYZ~]RO9VLfhg;MPIYMP^[_�U[ILZNV�_`Z~^�u9F·d"�
S9ZNU�¥kZNfhgH_`G9O9QRV�z{UHIe_�UHZNKNG9O9QTS9UHI/U[�TZ _�_`Z~U[I�_`UHO�q�g9]h_`]PO9U[O9�{ÝtG9VYMP����UHO}��Z _"S9U[I/Ö¡MRQPU
S9U[Ir��MPQRO9U8_`Z~VYfhg9U[OßqÛ]PKNUkILU[K~Mc_�Z z}F[G9IB¥k]h_`Mh_�ZN]PO;VLMRfhg9VLU/ZNVe_ES9ZNUbJ��TZNVYVLZN]PO9VYfhg9MRILMR^H_`U8v
IYZ~Ve_�ZN^Ú��MPçRQPU[u9K~ZNfhg�ulU[V�_`Z~����UHO9S¿i nG9IkS9ZNUoJrIYVYfhg9UHZNOmG9O9QPVYi�]PIY� S9U[I/qrG9KNVLÒ;IL]RÕ9K~U[âtS9ZNU
i nG9I?Ó�U[S9UHOØ¥ n]PO[_�QRUHO9Ò;G9K~VYMPIBfhg9MRILMR^H_`UHIYZ~Ve_�ZNVYfhgTVYZNO9S9�{ÞbKNK~QRUH��UHZNO#G;OH_`UHIYVLfhg;UHZNS9U8_X��MPO
F·d"Z~VYfhg9UHO3ì�í[êlî[ï�ðñë8òxíxéPó
G9O9SEè�éPêlë8òxíYéRó�Jr��ZNVLVYZN]PO9VYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^PU[O9�R��U[Z�O9Z~U[S9IYZ~QRUHO
Þ3^£^mIYU8_`Z~]RO9VLIYMh_`UHO�VYZ~O9S"S9Z~U�Jr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[O
59MRfhg9UrqÛ]RK~^`MRÒ9ÒlU[O h qxðñéRò qtr�â[z{]POXS9U·v
O9U[O¿U[Z~OæQPIY]PçRUHIbÞ3O[_�UHZNKÛMPOÜqrg9]c_�]RO9UHOÜÒ9MPIYMPKNK~U[KAFHG9�Å÷¨MRQPO9U·_�i�U[K~SæUH��Z _�_�ZNUHIe_�d"Z~IYSh VLZNUHg9U�Þ3u9u)�R�D) h M6r�rL� à �
jlMPKNK~U�g9]Rg9UHIAÞb^m^mIYU8_�ZN]PO;VLIYMh_`UHO"U[I�dXMPIe_�U·_���MRO9â�S9MPVYVAqrg9]cv
_`]PO9U[O�g9MPG9Òõ_�VYnMPfhg9KNZ~fhg�VYUHZ _�KNZNfhg¨MPG9V3S9UHIEÞb^m^mIYU8_�ZN]PO;VLVYnMPG9KNUXG9O[_�U[ILg;MPKNu¨S9UHI � fhg9]mfh^[v
i�IY]PO[_¨VLU[O9^mILU[fhg[_�F[G9� ÷¨MPQRO9U8_`i�UHKNS�MRG9Ve_�IYU8_�U[O h uKr��E��UHF[UHZNfhg9O9U8_¨��MPO � MRK~VÚS;UHO
�
ZNO9^PU[K�F·d"Z~VYfhg9U[O�S9UHIT÷¨MRQPO9U·_�i�UHKNS9MRfhg9VLU#G9O9S S;UHITJr��Z~VYVYZ~]RO9VLIYZNfhgH_`G9O9QRâ=VL]¿K~nMRVLVe_
VYZ~fhg�S9ZNU��
ZNO9^PU[K z{UHIe_�UHZNKNG9O9Q�S9UHIbJr��Z~VYVYZ~]RO�U[Z~O;UHVÛì�í[êlî[ï�ð ë8òYíxéRó.MPKNV � µøf[]PVÁÀ � â¡S9ZNU
U[Z~O9U[Voè�éRê;ë8òxíxéPó MPKNV � µ VYZNO Àp� VYfhg9ILU[Z~u�UHO;� � ]RK~fhg9UÜÒ9g9nMRO9]P��UHO;]PKN]PQPZNVYfhg9UHO�Þbuõv
Ve_�IYMPg9KNG9O9QRVLfhg;MPIYMP^[_�U[ILZNV�_`Z~^RUHO#d�U[ILS;UHO u�UHOmG`_`F8_`â/G9� ulU[]Pu9MRfhg[_�U8_`UØq�G9KNVLÒ9IY]PÕ;K~UØFHG
IYUHÒ9IY]mS9G9F[Z~U[ILU[O h VYZNUHg9U�Þbu;VLfhg9O;Z _L_)�P��%6rL�
ÝtG;ItJr��ZNVLVYZ~]RO�MPOXS9U[OoqÛ]PKNILU[QPZN]PO9U[OÛ_`ILMRQPUHO�U[Z~O9U�×TZNUHKNFHMPg;KPÒ9g[stVLZN^`MPKNZ~VYfhg9U[ItqrIY]PF[UHVYVLU
G9O;S � _`ILMRg9K~G;O9QPVY��UHfhg9MRO9Z~VY��UHOou�UHZN��÷¨Z _A_�g9U[]PIYU8_�ZNVYfhg9UHO)G9O9STO£G;�TU[ILZNVYfhg9UHOo÷¿]£S;UHK v
KNUHO�S9U[IkJr��ZNVLVYZN]PO9VYILU[QPZN]PO9U[Ood"ZNIYS"z{]PIkMRK~KNUH� S9ZNU"JrO[_`V�_`UHgmG9O9QßS9U[I � Ò�UH^[_�IYUHO�G;O9S
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unknown companions and orbit
wind fed OB supergiants
disk-fed OB supergiants
low mass objects
Be transients

Her X-1

IxJ=J=K&M:KJç � V S
[�S�¦�XP\dW�]�_�`è� `�cVXP`�\d[�e"f3gRS�¦�¦�c�`�XP\d`�c�`�fth�`�c s e�[�W�S�c�`u�PftS�]�_qª«\d[�h
WVXP`�f�`�X
S�[ � �ZYZY�[ �(� a�\^`èm�`�cVWV]�_
\d`�h�`�f3`�f ¬¡[�S
WVW�`�f¤m�m�f pÝYm�ftXPg�`�f+l�e"[�W�S�c�`�foW�\df3hìz{\dX�m�`�c�r
W�]�_�\d`�h�`�ft`�f8w3y+z{Z�m�[�`�f8h�S�c�g�`�WVXP`�[^[�X ¦ mÉâ�`�f3`pé@e"S�h�c�S�XP`¡Z�`"b�`�\d]�_�`�f{T \^f3h�S�¦�¦�c�`�XP\d`�c�`�fth�`
~kp s z{\^X©z&S�W�W�`�c�`�\d]�_�`�fxª«`�g�[�`�\dXPW�XP`�cVf3`�f��$w3XP`�cVf3`}ZV`"b�`�\d]�_
f3`�f8W�]�_�`�\dZ�`�f3S�¦�¦�c�`�XP\d`�c�`�ftr
h�`&~}p s z{\^X�z{S
WVW�`�c�`�\d]�_�`�f�ª�`Vg�[�`�\^XPWVXP`�cVf3`�fh��mÉâ�`�f3`�¬¡c�`�\dW�`�Z�`"b�`�\d]�_�`�fNXPc�S�f3W�\dXPm�cV\dr
W�]�_�`	ª«`�r�w3y+W�XP`�z{`"� ¬¡c�`�eêb�`kZ�`"bV`�\^]�_�f3`�f�~kp s z&\dX z{S
WVW�`�S�cVz{`�f�ª«`�g�[�`�\dXPW�XP`�cVf3`�f�e"f3h
mÉâ�`�f3`ka�c�`�\d`�]�¦�`�W�XP`�[d[�`�f�~kp s z{\dX�e"f3Z�`�¦�S�ftf3XP`�f�v@cVZ�\dXPS�[ l�`�cV\dm�h�`�f8e"f3h¢ª«`�g�[�`�\dXPW�XP`�c�r
ft`�fh
S�c ��y \df3` i e�n \^WVXPe"ftg�S�[d[�`�c6_�\^`�cúh
S�c�g�`�W�XP`�[d[�XP`�fè~}p s ¨Ðfth�`�X«W�\d]�_�\dfÏª«\d[�h�W�XP`�f
`�X�S�[ � �d�ZYZY\[ �
� a f3g�`"T Ym�_
f3[�\d]�_T\^WVX�h�\d`�_�m�_
`�g�S�[�S�¦�XP\dW�]�_�`8ª«c�`�\dXP`�m�m�f�|k`�cú~}r��Pm�m�fëì�íZî � ø �

à � WXU[QPU[O9VLMc_�F�FHG�ZNVL]RK~ZNUHIe_�U[O abU[G`_�IY]PO;UHO9Ve_�U[ILO9U[O h ¥kMPS;Z~]RÒ9G9KNVLMRILU[OKr�â�S9ZNU}ulU[ZkZ~gõv
IYUHIÚJ�O[_�Ve_�UHgmG9O;Q}d"nMPg9IYUHO;S�U[Z~O;UHI � G9ÒlU[ILO;]Yz�MRU8ÙtÒ9KN]PVYZ~]RO�UHZNO9U¨IYUHKNMh_�Z z�g9]Pg9UuÃ[ï�î
Ã8v
WXU[VLfhg[d"ZNO9S9ZNQP^PU[Z _¨U[ILg9MRK _`UHO*G9O;S*S9MPg9U[IÚUHZNO9U¨u;ILU[Z _`U�×bUHIe_�U[Z~KNG9O9Q�G;� S;Z~U¨QRMPKNMP^[v
_`Z~VYfhg9U�Jru�UHO9U�g9MPu�UHO;â/ulU[VLZ _�F[UHO¿áT¥k�.MRG9i�QPIYG9O9S6Z~g;ILU[I)QRI n]RçPUHIYUHO WXMPVYMP�/_`��MPVYVLU
O9ZNUHS;ILZNQPU[ILU�WXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _`UHOTG9O9SßVYZ~O9SßS;MPg9U[IÛZ~�ød�U[VLU[O[_�KNZ~fhg9U[O�MPG9i�UHZNOßVLfhg;�TMcv
KNUHVß��MPO;S�G;� S9ZNU¨QPMRK~MR^[_�ZNVLfhg9U�Jru�UHO;U�ulU[VLfhg9IYnMPO;^H_`�/\3ZNU¨IYnMPG9��KNZ~fhg;U"×bU[I�_`UHZNK~G;O9Q
S9U[I�z�U[ILVYfhg9ZNUHS9U[O9UHO�wXK~MRVLVYUHOoz�]RO"á�¥kq*ZNV�_"ZNO}Þbu9u9�?�P� � Z~O}QPMRK~MR^[_�ZNVLfhg9U[O#wX]m]PIYS9Z v
O9Mc_�U[O�S;MPIYQPUHVe_�U[K~K _�� � Z~UoU[O[_�VYÒ9ILZNfhg[_oS9UHIkIYnMPG;�TKNZNfhg9UHO)×bUHIe_�U[Z~KNG9O9QEz{]PO}¤b÷ßáT�øG;O9S
Ö?÷�áT� h VLZNUHg;UTÞ3u9VYfhg9O9Z _�_#�P�N�P�N�6rL�ÛÞbu9QRUHVYUHg9U[Oßz{]POæÔXG9UHKNK~U[OÜZNOæS9UHIXWXIY]PçRUHO¿G;O9S
wXKNUHZNO9UHO#÷¨MPQRUHKNK~MRO9VLfhg;UHO3��]RK~^RUbÕ9O;S9U8_X��MPOÚS9MRg9UHIBi�MPVe_EMRK~KNUÛá�¥kq��TZ _E��MRVLVYUHIYUHZ v
fhg9U[OÚ��UHQRK~U[Z _`V�_`UHIYO9UHO h S9ZNU � s��)ul]RK~UE]P��UHO;U3ÔXG9MRS9IYMh_�U[â � _�UHIYO9UEG9O9SØ]P��UHO9UEwXILU[Z~VYU
ZNO"Þ3u9u9���P� � r?O9MPg;U�ZNg9IYUH��WXUHu;G9I�_`VL]RI�_�Z~OTS9U[I?QRMPKNMP^[_�ZNVLfhg;UHOoJ�ulU[O9UH�mJrO[_`VLÒ9IYUHfhg;UHO9S
ZNg9IYUHIÛIYUHKNMh_�Z zØ^mG9IYFHU[OTÖ?UHu�UHO9VYFHU[Z _Eg9MPu�UHO�VYZ~fhg�S9ZNUHVYU�áT¥kq OmG9IrVLU[g9I�d�U[O9ZNQBz�]POTS9U[I
QRMPKNMP^[_�ZNVLfhg;UHOÚJ�ulU[O9UXUHO[_�i�U[ILO;UHO}^mn]PO9O9U[O9�



�P�Nä��BU[]Pu9MRfhg[_�G9O9QRVLU[Z~QRUHO9VYfhg9MRi _�UHO % �

ÞbG9i�QRILG;O9SÚZNg9ILU[VrZN��×bUHIYQPKNUHZNfhgTF[GÚ¤b÷ßáT��ILU[K~Mc_�Z z}g;]Pg9U[OßÞbK _�UHIYVru�UHVYZ _�FHU[OÚÖ¡÷ßáT�
O9UHu�UHO Z~g9IYUH�.×b]PIY^P]R�T��U[OæZNO wXG9QRUHKNV�_`UHIYO9g9MPG;i�UHOùUHZNO9Ußu9IYUHZ _�U[ILU�×bU[I�_`UHZNK~G;O9Q�G9�
S9ZNU/QPMPKNMP^[_`Z~VYfhg9UBJru�UHO9U[��\3U[O9O9]mfhg�Z~Ve_bS9ZNUBqÛ]RVLZ _�ZN]POTS9U[VÛÖ¡÷�á�� ¤bU[I�ábvh��ulU[Z9UHZNO9UHI
QPMRK~MR^H_`Z~VYfhg9U[Oæ¤ n]Pg9UXïSÛ ¸Xä � �~��� hÉð Û �P�]� �R��r)G9O9QPU·d n]Pg9O;K~ZNfhg h VYZ~U[g9U#Þ3u9u9�B�P� � r��
÷¨Z _ÜUHZNO9UHIØJrO[_�i�U[ILOmG9O;Q#z{]PO�¤bU[I�ábvh��z�]R� � ]RO9O9U[O9V�stVe_�U[�Åz�]RO��6^mÒ�f:s h |/g9]hv
��MPVYâ � fhg9��Z~S`_.x � fhg n]R�"u9VT�6'R�6)&roUHIYQPZNu`_�VYZNfhg UHZNO�Þ3u9V�_`MPO9S¨z�]RO�¤bU[Ibá3vx�ÜFHG9I
QPMRK~MR^H_`Z~VYfhg9U[O�Jru�UHO9Ukz�]PO�U·_8d�M#ä)^mÒ�f[��JrO[_�i�U[ILO[_)VYZNfhg¨S9MPV � stV�_`UH� ��Z _ßUHZNO9U[IbienG9I
Ö¡÷�á��*_8stÒ9ZNVLfhg;UHO?Ã[ï�î
Ã8vhWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _Xz{]PO �  >¶��P R #^m�S§ VBz�]ROÜVYUHZNO9U[� WXU8v
u9G9Ie_�VY]PIe_kZ~O�S9U[IÛQPMPKNMP^[_`Z~VYfhg9UHO)Jru�UHO9U[â�VL]�u�UHVYZ _`F8_b¤3UHI�ábvh��UHZNO�ÞbK _�UHI�z{]POSµö�R  ¾ MP�
ÞbG9V�S9U[I�|/g;UH]PIYZNUkS9UHIB¥kMRS9Z~]RÒ9G9KNVLMRILUÛd�U[Z~ç)�TMRO�Ó�UHS;]£fhg;âlS9MRVLVBS9MRV�÷¨MRQPO9U·_�i�U[K~SÚU[Z v
O9UHV"abUHGõ_�IY]PO9U[O9V�_`UHIYO9VoMRG9i�U[Z~O;UHIB_8stÒ9ZNVLfhg9U[OùÝtUHZ _�VY^`MPKNM"z{]POù�P  ¾ M�F[UHIYi�nMPKNK _ h VLZNUHg9U
Þbu9VYfhg9O9Z _�_¨�R�~�R�~�&r��r\EMPg;UHI�ulU[V�_`UHg[_�UHZNO��
ZNS9UHIYVLÒ;ILG9fhg F·d"Z~VYfhg9U[O S9U[� ÞbK _�UHIbz�]RO
¤bU[IÛábvh�ßG9O9S}S9U[VLVYUHO�÷¿MPQPO;U8_�i�U[K~S)z{]PO�µ��P ]¡�àoWX� � G`_�MROH_8s{]Pâmz9MRO�S;UHIkÖ?Z~O9S;UHO.x
z9MPO�S9UHO�¤bU[G`z�U[K h �6'R�6)6rBVYfhg9K~G;QPUHOØS9MPg;UHI?z�]RILâ�S9MPVYV�¤bU[I¡á3vx�TS9G9IYfhg�UHZNO9UHOØ�Tn]RQPKNZ v
fhg9UHOÚéRîxî p·í#× ï ÖPê;ë8ï�ê$Ê v îxí·Ê)îáÖRð�ðñéhì qYíEU[Z~O9U[V{�*UHZNçPUHOßÝ�d�U[ILQRV�U[O[_�Ve_�MPO;S9UHOßZNV�_`â9u�UHZ;S;UH�
S9MPV � stVe_�UH�åU[Z~O9UØS9UHGõ_�KNZ~fhg6g9n]Pg9U[ILUèÃ[ï�î
Ã8vhWXUHVYfhg[d"Z~O;S9Z~QR^PU[Z _}UHIYg9MPK _�U[O�g9Mh_`��J�V"ZNV�_
Ó�UHS9]mfhg}MPG;fhg�� n]RQPKNZ~fhg9â�S;MPVYVkabU[G`_�IY]PO9U[O9Ve_�UHIYO9U�ZNg9Ik÷¨MRQPO9U·_�i�UHKNS nG9u�UHIkU[Z~O9U[O�ÝtUHZ _�v
ILMRG9�øz�]POðµö�P  ¾ MXU[ILg;MPK _�UHO�^ n]PO;O9UHO h ×bUHIYu9G9O[_�â �
Z Ó�U[ILVIx���G9IY�
�&'6'R 6r��õ��U[Z _`UHIYU
� n]PQPKNZNfhg9U � F[UHO9MRILZNUHO;â�u�UHZBS9UHO;UHO�á�¥k� g9]Rg9UèÃ�ï�î(Ã·vhWXUHVYfhgHd"ZNO9S9ZNQP^RUHZ _�U[O�UHIYg9MPK _�U[O
^mn]PO9O9U[O9âtVYZ~O;SØZNO à ulU[OØxô|�G`_�G9^R]Yz h �&'6' � r�S9Z~VY^mG`_�ZNUHIe_��
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JrZNO9U g9U[ILMRG9VLIYMPQRUHO9S;UÜJ�Z~QRUHO9VYfhg9MPi _�S9U[I¨Ö¡ZNfhg[_�^mG9Iez�U[O�z{]PO6áT¥kqÅZNVe_6Z~g;ILU Ò�UHIYZ v
]mS9Z~VYfhg9Ub×bMPIYZ~MRu9ZNK~Z _�nMc_�MRG9i�z{UHIYVLfhg9ZNUHS;UHO9U[O¨ÝtUHZ _�VY^`MPKNUHO9�A\EMPF[GÜQRUHg9n]RILU[O¨O9UHu�UHOæS9U[O
¥k]h_`Mh_`Z~]RO9V�vkG9O;S���MRg9O9Ò�UHIYZ~]mS9U[O#S9U[I/¥kn]PO[_�QRUHOK�mG9U[K~KNUHOØMPG9fhg"dXUHZ _�UHIYUEJrIYVLfhg9U[Z~OmG9Oõv
QPU[Ood"ZNUXFH�N����S9MPV/IYUHQRUHKN�TnMRçPZNQPU3ÞbG9i _`ILU·_�UHO)z{]PO#Þ3u9VY]PIYÒ`_�ZN]PO9VYS9ZNÒ9V/]mS9UHI/Ö?MPO9QRFHU[Z _Lv
F8st^mK~U[O9âbg;UHIez�]PIYQPU[ILG;i�UHO S;G9ILfhg�S9ZNU¨��UHS;UHfh^mG9O9Q U[Z~O9U[IÚKNMPO9QRVLMR� Ò9IYnMPF[UHS9ZNUHIYUHO9S;UHO
Þb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU[��\3ZNUoÞ3O9MPK stVLUXS9ZNUHVYUHI/qÛU[ILZN]mS9UHO�u9ZNU8_`U8_)S9ZNUX÷¨n]RQPKNZ~fhg9^RUHZ _�âtU[Z~O;U
×TZNUHKNFHMRg9Kmz�]ROØJ�Z~QRUHO9VYfhg9MRi _�UHOØS9ZNUHVYUHI � stVe_�UH��UXF[GØG9O[_`UHIYVLG9fhg;UHO9�
\3ZNU¿¥bn]PO[_�QRUHO9KNZ~fhg[_`^£G;I�z{UHO�S9UHIØUHIYV�_`UHO*u�UHZNS9UHO�UHO[_�S;UHfh^[_�U[OæáT¥kq.ã/U[Oùábvhä�G9O;S
¤bU[Ibá3vx�ÜÕ9UHKNUHO6ulU[VL]RO9S9U[ILVTS9G9IYfhg ��UHS;UHfh^mG9O9QRUHO�S9U[I)¥bn]PO[_�QRUHOK�mG9U[K~KNU#S9G;ILfhg6Z~g`v
ILUX��U[QPKNUHZ _�Ve_�UHIYO9U�MPG;i�âmd"nMPg9IYUHO;SØS9U[ILU[I/S9ZNUX¥kn]PO[_�QRUHO9g;UHKNK~ZNQP^RUHZ _XÒ;ILMR^H_`Z~VYfhg#MRG9i�O£G;K~K
MPu9i�nMRK~K _��l\3MRg9UHIri�]PKNQh_�UbS9Z~IYUH^[_bMRG9V=S9U[I=Ö¡ZNfhg[_�^mG9Iez�UHâ�S;MPVYV=UHV�VLZNfhg�G9� \E]PÒ;ÒlU[K~Ve_�U[ILO`v
V�stVe_�U[�TUTg9MRO9S9UHK _��Û\EZNUT��MRg9O9Ò�UHIYZ~]mS9U[O¿UHIYQPMRulU[O¿VYZ~fhgÜS9ZNILU[^H_ßMPG;VES;UH�ÅFHU[Z _`K~ZNfhg9U[O
Þbu9Ve_�MRO9S*S9U[I#��UHS9U[fh^mG9O9QPU[O9�/ÞbG;V#S9U[I#��MPg9O;ÒlU[ILZN]mS9UHâkS;UHIÚ\E]PÒ9Ò;K~U[I�z9MPIYZNMh_�ZN]PO;UHO
S9UHIEqrG;K~VYMPO9^mG9O;i _�VYFHUHZ _�U[O¨G9O9SÜS9UHI � Ò�UH^[_�IYMPKNKNZ~O9ZNUHO¿S9UHVE��UHQPKNUHZ _�Ve_�U[ILO;VLâ?S9UHIE\3MRG9UHI
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S9U[I��BU[S9UHfh^mG9O;QPâ�S9UHI�]PÒõ_�ZNVLfhg9U[O#Ö?Z~fhg[_�^mG9Iez�U3S9UHV���UHQRK~U[Z _`V�_`UHIYO9VBVL]Yd"ZNU3U[Z~O;UH� ÷¨]cv
S9U[K~K?S9UHV3��UHQPKNUHZ _�Ve_�U[ILO;VLâ?K~MRVLVYUHO}VYZ~fhg�VYnMP�k_�KNZ~fhg9U � stV�_`UH��Ò9MPIYMP��U·_�UHIYâtZNO9VYulU[VL]RO9S9UHIYU
S9ZNUo÷¨MRVLVYUHO�S;UHIE\3]RÒ9ÒlU[K~Ve_�U[ILO;UoG9O9SÜS9Z~U à O9^mK~ZNO9Mh_`Z~]RO¨S9U[Vbu�UHS9U[fh^PUHO;S9UHO � s�Ve_�U[��V
u�UHVe_�ZN���TU[O h VYZ~U[g9UbF[�~���l÷¨Z~S;S9K~U[S9Z _�fhgSx»abU[K~VY]POß�&' � )&r�� � ]"VLZNO9SßS9ZNU � stVe_�UH��Ò9MRILMcv
��U8_`UHI/S9U[I/VLU[fhg9V�u9ZNV/g9UHG`_`UXulU[^`MPO9O[_�U[OØu�UHS;UHfh^PU[O9S9U[OØ¥ n]RO[_�QPU[O9Ò9G9KNVYMPIYU3ã/U[Ooá3vxäRâ
¤3UHI�ábvh�Pâ � ÷¨ã*ábvh�PâAÖ¡÷¨ãöábvC%Pâl×bUHKNM"ábvh� h %Py  6'R P hvC%P &r/G9O9S�%Pyô�P�RäP�hvh�P�#ulU·v
^`MPO;OH_`�
Þ3u9QPU[VLU[g9UHO3z�]RO)��U[S9UHfh^mG9O9QRUHO3d"ZNILS�S9ZNU�×bMPIYZ~MRu9ZNK~Z _ nMc_bS9UHI=Ö?Z~fhg[_`^£G;I�z{UHObz�]PO3á�¥kq
z{]POoS9U[ILU[O"q�G9K~VYÒ�UHIYZ~]mS9U[O"S9]R�TZNO9ZNUHIe_��m\EZ~U�ÝtnMRg9K~IYMh_`UHOou�UHZ�S;UHIA÷¨UHVYVYG9O9QES9UHI � _�IYMPgõv
KNG9O9Q6UHZNO9UHV}g9U[K~KNUHO�áT¥kq K~ZNUHQRUHOø��Z _ùS;UHOøF[G9I�ÝtUHZ _ùF[G9I"×bUHIYienG9QPG9O;Q Ve_�UHg;UHO9S9U[O
¥kn]RO[_�QPU[O9S9U·_�UH^[_`]PIYUHO�Z~O*S9U[IÚWXIYn]PçPU[O9]PIYS9OmG9O9Q#z�]RO��P P 6fH]RG9O[_�Vá§ V��3\3MR��Z _Ü�)G9VYV
u�UHZ�FHU[Z _`K~ZNfhg�g9]mfhg9MPG;i�QPUHKNn]PVe_�U[O�÷¨UHVYVYG9O9QPU[O�S9ZNU"Ve_�Mh_`Z~Ve_�ZNVYfhg9U�×bUHIe_�U[Z~KNG9O9QØS9UHI3qrg9]cv
_`]PO9U[OÚulU[IhnG;fh^£VYZNfhgH_`Z~Qc_Ûd�U[ILS;UHO9��\3M)MPG9fhgßS;Z~U3UHZNO9FHU[K~O9U[OÚqrG;K~VYUAz�]RO�áT¥bq�z9MPIYZ~MRulU[K
VYZ~O;S9â=ZNV�_ÚS9ZNUßqÛUHIYZ~]mS9ZNFHZ _�nMc_ÚZ~OùS9U[OæÖ?Z~fhg[_`^£G;I�z{UHO¿ZNO9VYulU[VL]RO9S9U[ILU�u�UHZrKNMPO;QPUHOæqrG;K~Vev
Ò�UHIYZ~]mS9U[O�F8dXMPIÚS9U[G`_�KNZNfhg*VLZNfhg[_�u9MRILâAÓ�U[S9]mfhg�O9Z~fhg[_ÜS;Z~IYUH^[_ÜMRG9VÚS9U[O*Ö¡ZNfhgH_`^mG9I�z{UHO
U·Ù�MR^[_�MPu;K~U[Z _`u9MPIY��\EMPg;UHI3d"Z~IYS U[Z~O6qÛUHIYZ~]mS9]RQPIYMP��� U[ILVe_�U[K~K _�â�ZNO9S9U[� UHZNO9UØÖ?Z~fhg[_Lv
^mG9Iez�UØ�TZ _�z�U[ILVYfhg9ZNUHS9U[O9UHO�|�UHVe_�Ò�UHIYZN]£S;UHO QRUHi�MRK _`U8_Td"Z~IYS h í·ì²Ö[î#Ô}è�ÖRð�ÊPï�ê$Â�rL�b|�ILnMRQh_
��MPO�S9MRO9O�S9Z~U.�mG9MRS9IYMh_�ZNVYfhg9UØÞ3u[d�U[Z~fhgmG9O9QùS9U[IßZ~O*U[Z~O;FHUHKNO9U[O6q�g9MPVYUHOmu9ZNO9VßMPG;i v
VYG9����Z~U[I�_`UHOæÝ nMPg9KNIYMh_�U[OÚz{]POæS9UHI"�TZ _�_`K~U[ILU[OùÝ nMPg9KNIYMh_�U nG9u�UHIoS;Z~UßqÛU[ILZN]mS9U�MPG9i�âÛVY]
VYZ~O;STS;Z~U/q�G9K~VYÒ�UHIYZ~]mS9U�G9O9SßZNg9IYU�¤bMPIY��]PO9ZNVYfhg9UHOTS9G9IYfhg��TU[g9IÛ]mS9UHI�d�U[O9Z~QRUHIÛVYfhg9MPIev
i�U � Ò;Z _`FHUHOßU[IL^RUHO9Omu9MRIL�m\EZ~U©BXILu9Z _�MRK~u�U8dXUHQRG9O9QES9UHVr\3]RÒ9ÒlU[K~Ve_�U[ILO;V�stVe_�UH��V=i nG;g9I�_EFHG
U[Z~O9U[I�VLZNOmG9VLi�n]RIL��ZNQPU[Oß×bMPIYZNMh_�ZN]POæS9U[IEq�G9KNVLMRO9^mG9O9i _�VYFHU[Z _`UHO9� nybu�UHIYK~MRQPUHIe_ß�TMROÜMRK~VY]
u�UHZ?S9UHIkjlMPK _�G9O;QÚS9UHI3Ö¡ZNfhg[_�^mG9Iez�U�S9UHO�|�UHVe_�Ò�UHIYZN]£S;UHO�UHZNO9UoVYZNO£G;VLi�n]RIL��ZNQPU � _`n]PIYG9O9Q
S9U[IXILZNfhg[_�ZNQPU[OÜÞ3�TÒ;K~Z _�G9S;UßG9O9S qrg;MPVYU h \3]RÒ9ÒlU[K~Ve_�U[ILO;^P]PIYIYUH^[_�G9Itr�âAVY]}UHIYg9n]Pg[_ÚVLZNfhg
ZN� qÛUHIYZ~]mS9]RQPIYMP���
S9ZNU � Ò9Z _`FHUEulU[Z{S9UHIBqrG9KNVYÒlU[ILZN]mS9U h G;O9S#ZNg9IYUHIB¤bMPIY��]PO9ZNVYfhg9UHOKrL�� fhg;K~ZNUHçRK~ZNfhg}�"G9çßS9MRulU[Z¡MRG9fhg�O9]mfhg}S9Z~U"JrZNQPUHOmu�U8dXUHQRG9O9Q�S9UHV � Mh_`UHKNK~Z _�V3Z~O;O9UHIYg9MPKNu
S9U[V � ]PO;O9UHO9VestV�_`UH��VÛu�UHIhnG9fh^mVLZNfhg[_�ZNQh_�d�U[ILS9U[O h �BMRI�stF[UHO[_�IYG9��VL^R]PIYILU[^[_�G9Itr�� � ]�K~nMRVLVe_
VYZ~fhg�MPG;VÚS9UHO�q�G9K~VYMPO;^£G;O9i _�VYFHU[Z _`UHO�MPG9fhg�u�UHZ3O9Z~fhg[_`ulU[S9UHfh^RUHO9S9U[O � s�Ve_�U[��UHO*S9ZNU
��MPg;O9ÒlU[ILZN]mS9U�G9O9SùS9ZNUßÒ9IY]õÓ�ZNFHZNUHIe_�U���MPg9O9QRUHVYfhg[d"Z~O9S;Z~QR^PUHZ _ßS9UHVoa3UHG`_`IL]RO9UHO;V�_`UHIYO9V
u�UHVe_�ZN���TU[O9�tÝtG;VLMR�T��U[OØ��Z _)S9UHI/÷¿UHVYVLG9O;QTS;UHI/\E]PÒ9Ò9KNUHIez�U[ILVYfhg9ZNUHu9G;O9Q)S;UHI/]PÒõ_�Z v
VYfhg9UHO � Ò�UH^[_�IYMPKNK~ZNO9ZNUHO�S9U[VÛ�BU[QPKNUHZ _�Ve_�U[ILO9VAKNnMPVYV�_kVYZ~fhgTS9MRILMRG9VAS9MPVÛ÷¨MRVLVYUHO[z{UHIYg9nMPK _�O9ZNV
�.Ý_§�� Ô�Ó ¼3S9UHI � _�UHIYO9UXu9F·d"�tS9ZNU�÷¨MPVYVLU[O9i�G9O9^[_`Z~]RO
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MRO9QPU[ulU[O9â�dX]Pu�UHZ¡í S9ZNUØ��MPg;O9ÒlU[ILZN]mS9U#G;O9S ÷ S9ZNU à O9^mKNZ~O;Mh_�ZN]PO S9UHV � stV�_`UH��VTulU·v
F[UHZNfhg9O9UHO;�=\3ZNUÚu�UHZ�S9UHO�z{UHIYVLfhg9ZNUHS;UHO9U[OÜwXKNMPVYVLU[OÚz{]POØáT¥bqÎulU[]Pu9MRfhg[_�U8_`UHOùqrG;K~Vev
Ò�UHIYZ~]mS9U[O6G;O9S6S;UHIYUHO�ÝtG9VYMP����UHO9g9MRO9Qæ�TZ _¨S9UHO���MPg;O9ÒlU[ILZN]mS9UHO¨d"G9IYS9U}ulU[ILU[Z _`V



�P�Nä��BU[]Pu9MRfhg[_�G9O9QRVLU[Z~QRUHO9VYfhg9MRi _�UHO %&'

Z~OøÞbu9VYfhg9O9Z _�_Ü�R�~�R�~� S;MPIYQPUHKNUHQc_ h VYZ~U[g9U¨MRG9fhg�Þbu9u9�E�P�Nä6rL�b\E]PIe_Úd"G9IYS9U�UHu�UHO;i�MPKNK~V
MPG9iAS9ZNUoKNMPO9QRi�ILZNVe_�ZNQPUHO nÞ3O9S9UHIYG9O9QRUHO�S9U[Ibq�G9K~VYÒ�UHIYZ~]mS9U[O9ââqpì�ï�êlë v ì¿G9O9SÆqpì{ï�ê;ë�Ê6ÖtÆÛê9â
UHZNO9QPU[QPMRO9QPU[O9�
à O�S9UHO�Ö?Z~fhg[_`^£G;I�z{UHO�UHZNO9Z~QRUHI�ÔXG9U[K~KNUHO»u�UH]Ru9MPfhg[_�U·_ ��MPO à O[_�U[O9VLZ _�nMc_�VYUHZNOmu9IhnG;fhg9Uh ÊRï ì�qtr�âld"nMPg;ILU[O9S�S9UHIYUHIbS9Z~U"¥kn]PO[_�QRUHO9Ve_�IYMPg;K~G9O;QTVe_�MRIL^ØMPu9VY]PIYu9ZNUHIe_/d"Z~IYS9�?\3ZNUxÊPï ì q
d�U[ILS;UHOBz�U[ILG;ILVYMPfhg[_�âYdXUHO;OXS9G9IYfhgXS9MPVtÞ3G9i _�IYUH��UHO"S9UHV�Þb^m^mILU·_�ZN]PO9VYVe_�IY]P��V£z�]ROES;UH�
��UHQPKNUHZ _�Ve_�U[ILO�÷¨Mc_�UHIYZNMPK�MPG;VBS;UHIkÞ3^£^mIYU8_`Z~]RO9VLVYfhg9U[Z~u�U { g9]mfhg9VYÒ9IYZ _`F8_:|TG9O;S�S;MPu�UHZ�ZNO
S9ZNU � Z~fhg[_`K~ZNO9ZNUkF8d"ZNVLfhg;UHOTabUHGõ_�IY]PO9U[O9V�_`UHIYO�G9O9S���UH]Pu;MPfhg[_�U[I�QRUHI nMh_`��\3MRV=ÞbG9i _`ILU·_�U[O
S9UHI8ÊRï ì�q"Z~Ve_ÚS9MPg9U[I�z�]POÜS9UHI>BXIYu9Z _�MRK~Ò9g;MPVYU"MPu;g9nMPO9QRZ~QR�?��U[ZÛ¤bUHIBá3vx��u�UH]Pu;MPfhg[_�U·_
��MPO O;UHu�UHO S;Z~U[VLU[O G9O9��Z _�_`UHKNu9MPI3z�]RI)S;UHIT�BU[S9UHfh^mG9O;Q¿MPG;i _�IYU8_�U[O9S9U[O9â�U8_8dXM¿äæg
MPO9S;MPG9U[ILO9S;UHO}ì�p�íYíxî�ðñï ì�qxíqÊRï ì�qYâ�FHG9VYnMh_`FHKNZ~fhg O9]mfhg U[Z~O9U#F8dXUHZ _�U#Þ3I�_"z�]PO ÊRï ì�qYâBS9Z~U
éPê$ÖPóTéPðwÖ v q�ÊRï ì�qr�TZ _kUHZNO9UHI�\EMPG9U[I;z{]PO)U8_8dXMb�Xg h ¥kU8stO9]RK~S;V�xøqÛMPIY�TMRI¡�&'6'P�&r�� � Z~U
^P]R�T��U[O�S9G9IYfhg¨UHZNO9U�×bU[ILS9ZNfh^mG9O9QÚS;UHIbÞ3^m^£IYU8_`Z~]RO9VYVLfhg9U[Z~u�UoMR� BXIe_)S9U[V3Þ3G9i _�IYUHi v
i�UHO9VrS9UHV=Þ3^m^£IYU8_`Z~]RO9VYV�_`IL]R�TVlz{]POTS9UH� �BU[QPKNUHZ _�Ve_�U[ILO)FHG9Ve_�MRO9S9UHâõd�U[O9O�S9MPS9G;ILfhg)S9Z~U
^mO9MPÒ9Ò�MROTS;UHI�BXu�UHIt59nMPfhg;UBS;UHI=Þ3^£^mIYU8_`Z~]RO9VLVYfhg9U[Z~u�U�z�]RILu�UHZ�z{UHIYK~MRG9i�UHO9S;U � Z~fhg[_�KNZNO9Z~U
G9O[_�U[ILu9IY]mfhg9UHObd"ZNILS h � fhg9MPO9S;K9�6'&'6)6rL�m\3MXS9ZNUbéRê"ÖPóTéPðÉÖ v q6ÊPï ì qrG;ILVYnMPfhg9KNZNfhg)MROTU[Z~O;U� _�IYG9^[_�G;IrS9U[I=QPU[^£ZNÒ9Ò`_`UHO�Þb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�UBQRUHu9G;O9S9UHOßVYZNO9S9â`z{UHIYVLfhg9ZNUHuõ_bVLZNfhg�Z~g9I
ÞbG9i _`ILU·_�U[OÚ��Z _3S;UHI=q�ILnMRFHUHVYVYZ~]RO"S9U[IrÞb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�UBF[Gßi�IhnG;g9UHIYUHO<BXIYu9Z _`MPKNÒ9g9Mcv
VLU[O}g9Z~O;�
\3ZNU¨u�UHZNS9UHO áT¥kq ¤3UHI�á3vx��G;O9S*Ö¡÷¨ã
ábvC% u�UHVYZ _`FHUHO*Ö?MPO9QRFHU[Z _`F8st^mK~U[O¿z{]POÜÓ�U8v
d�U[Z~KNVÚU·_8d�MùäP�6S�G9O9S*äP  S9�Û� nMRg9ILU[O9S�S9ZNUHVYUHIßO9ZNfhg[_¿V�_`ILU[O9Q ÒlU[ILZN]mS9ZNVLfhg9U[O6Ý�s£v
^mK~U[OØS9G;ILfhg9KNMPG;i�UHO�S9Z~U�ÔXG9U[K~KNUHOoÓ�U8dXUHZNK~V/F·d�U[Z�ÖPê`vhÝtG9Ve_ nMRO9S9U�g9]Rg9UHI�¥ n]ROH_`QPU[O9g9UHKNKNZ~Qcv
^PU[Z _ßG9O9SÜF8dXUHZÙÖ"ø�vhÝtG9Ve_ nMRO9S9UHâ�ZNO¿S9U[O9UHOÜ^PUHZNO9U)]£S;UHIEO£G;I3U[Z~O9U)QPU[ILZNO9QPU à OH_`UHO9VYZ _ nMh_
QPU[Ò9G9KNV�_`UHI"¥bn]PO[_�QRUHO9Ve_�IYMPg9KNG9O9Q�S;UHITÔXG9UHKNK~U#�TU[VLVYu9MRI"ZNV�_`��y3ILVYMPfhg9UßS;Z~U[VLU[I"Ýmst^mK~U[O
Z~Ve_æS;Z~U¨Ò�UHIYZN]£S;Z~VYfhg9U¨��UHS;UHfh^mG9O9Q S9U[I#ÔXG9U[K~KNUHO*S;G9ILfhg*U[Z~O;Ußz�U[IL^mZNÒ9Ò`_`U�G9O9Sùz{UHIev
ul]RQPU[O9UHâ�Ò9IYnMPFHU[S9ZNUHIYUHO9S9U"Þb^m^mILU·_�ZN]PO9VYVLfhg;UHZNulU h qÛU8_L_�UHIYVY]PO�U8_�MPKN�?�&'6'R�Pâ � fhg;MPO9S9K�x
÷¨U8s{UHI)�6'6'&%6rL�=JrZNO9U#wXIhnG9���"G;O9Q�S9UHITÞb^m^mIYU8_�ZN]PO;VLVYfhg9UHZNu�Uß^�MRO9O�S9G;ILfhg S9U[O}z�]RO
Z~g;ILU[I=g9UHZNçPU[O�wX]PIY]PO9MEMPG9VYQPU[g9UHO;S9UHO3�
ZNO9Sß]mS9UHI=S;UHO � _�IYMPg;K~G9O;QPVYS9ILG;fh^oS9UHIr¥kn]PO[_�v
QPU[OK�mG9UHKNK~UBz{UHIYG9IYVLMRfhgH_BdXUHIYS9UHO h � fhg;MPO9S9Kâx ÷¨U·s�U[I/�6'6'&%Pâ{÷¨MRK~]RO9U8sox
��UHQRUHKN�TMRO
�6'&' � rL�tWXUHO;MPG9U[ILUXy3OH_`UHIYVLG;fhg£G;O9QPU[O�S;UHVbäR�hvhS`vhÝmst^£KNG9V�z{]PO�¤bU[IAábvh�ÚS9G;ILfhg � _`MPG`v
ulU[I�_`â{�BU[FHKNUHIIx�wXUHO9S9F[Z~]RILIYM h �&'P�Rä6r=g9MRulU[O#QRUHFHU[Z~Qc_�âlS9MPVYV�S;Z~U3äP�hvhS`vhÝmst^mK~U[OTQRUHO9MRG
UHO[_8dXUHS9U[Ir�P R�~ Râ9�P R�~�"]£S;UHIr�R�P�N >BXILu;Z _`MPKNÒlU[ILZN]mS9UHO h z�]POEÓ�U·d�U[Z~KNVB�&� �  ESKrrKNMPO9Q"VLZNO9S9�
\3ZNUßybIYVYMPfhg9UTienG9IXS9ZNUHVYUHV�×bUHIYg9MRK _`UHOæZ~Ve_ÚZ~OùS9U[� ÝtG9VYMP����UHO9g;MPO9Q�F8d"ZNVLfhg;UHO¿S;UH�
Þb^m^mILU·_�ZN]PO9VYVe_�IY]P� MRG9i�S9ZNUÚÞb^m^mILU·_�ZN]PO9VYVYfhg9UHZNulU#G9O9S S9U[ILU[O QPUH]R��U8_�IYZNVLfhg9U[IXj;]RIL�
ulU[QPI nG9O9S9U·_�â3G9O9SöZNV�_æWXUHQPU[O9Ve_�MPO;S*MP^[_�G9U[K~KNUHI#ybO[_�U[ILVYG9fhgmG9O9QRUHO h � g;MP^mG9IYM U8_æMRK~�
�6'&'P�Pâ � f[]h_L_Çx
Ö¡U[MPg[sÜ�&'6'6'&r��
ÞbG9i?UHZNO9U�S9IYMP��Mh_`Z~VYfhg9UÛ×bU[I nMRO9S9U[ILG9O;Q"S9U[I�QRUH]P��U·_�IYZ~VYfhg9UHO#j;]PIY� S9U[IBÞ3^m^£IYU8_`Z~]RO9Vev
VLfhg;UHZNulU=ZNVe_�z�UHIY�"Gõ_�KNZ~fhg�S9U[ItMPG9çRUHIYQPU·d n]Pg9O9KNZNfhg9U?ðwÖtÆlvxÝ¡G9V�_`MPO9SBz{]PO�¤bU[Imábvh�/FHG;I nG9fh^[v



�R  ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

F[G9ienG9g9IYUHO9â�ZNO6S;UH� VYZ~fhg S9Z~U}ÔXG9U[K~KNU�VLU[Z _�ÞbÒ9IYZNK/�6'6'&'¨u�UHÕ9O9S;U8_�âbG9O9S�Z~O6S9UHI�S9U[I
QRILn]Rçh_�U)|?U[Z~KrS9UHIX¥kn]RO[_�QPU[O9Ve_�IYMPg9KNG9O9QØS9UHVXq�G9K~VYMPIYV�d"nMPg9IYUHO;SÜS9U[VXQPU[VLMR�/_�U[O¿äR�hvhS`v
Ýmst^mKNG9V/MPu9VY]PIYu9ZNUHIe_�d"ZNIYS h ã/]Pu9G9IYO�U8_"MPKN���P R P &r��
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\EM�u9ZNV"g9U[G`_�UÚO;]£fhg ^RUHZNOùVLU[K~u9Ve_�^R]PO9VYZNV�_`UHO[_�U[VoG9O9S MRK~KNUßulU·_�U[Z~KNZ~Qc_�U[O}��U[fhg9VYUHK d"Z~Iev
^mG9O9QRUHO�G9��i�MPVYVYUHO9S9U[V¡÷¨]mS9U[K~KRS9UHI¡Jr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHO3G9O9SoS;UHIYUHO�WXUH]R�TU·_�IYZ~U�z�]PIev
KNZ~U[Qh_`â U8ÙtZNV�_`Z~U[I�_rMRG9fhg�^PUHZNO�z�]RK~KNV�_ nMPO9S;Z~QRUHV�÷¨]mS9U[K~KRFHG9ItJ�IL^mK nMPIYG9O9QBS9UHI¡ulU[]Pu9MRfhgH_`U8_`UHO� Ò�UH^[_`ILU[Oßz�]ROßá�¥kq��Û\3MRg9UHI�ZNV�_ÚS9ZNU���UH]Pu;MPfhg[_�G9O;Q#S9U[I � ÒlU[^[_�IYUHO9âÛZNO9VYulU[VL]RO9S9UHIYU
MRG9fhg#S9U[ILU[O#F[UHZ _�KNZ~fhg9U[I�×bUHI nMPO9S;UHIYG9O9QPU[O�d nMPg;ILU[O9SØU[Z~O;UHI�qrG9KNVYÒ9g9MPVYU h qrG;K~VYÒ9g9MRVLU[O`v
VYÒlU[^[_�IY]PVY^P]PÒ;Z~U r;z{]POßQRIL]RçPUHIÛ��U[S9UHG`_`G9O9QoipnG;I�S9MRV{×bUHIYVe_�nMPO;S9O9ZNVrS9U[IrQPU[]P��U8_`ILZNVYfhg9UHO
×bU[ILg9nMRK _`O9ZNVLVYUÛS9UHI¡Jr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHO3G9O9SXS9U[ItS9MRILZNO�MPu9KNMPG9i�U[O9S9U[OXÒ9g[s�VYZN^�MRK~ZNVYfhg9UHO
q�IL]RFHUHVYVYUH�
\EZ~UÛJtÙm_�IYMP^[_�ZN]POrz�]ROE¥bn]PO[_�QRUHO9VYÒlU[^[_�IYUHOEMPG9VtS;UHOXu�UH]Pu;MPfhg[_�U·_�UHO�Ö?Z~fhg[_�^mG9Iez�U[O3Ve_�U[K~K _
U[Z~OoO;Z~fhg[_�_`ILZ ztZ~MRK~U[V¡q�IL]Ru9K~U[��S;MPIY�RÝtG;��U[Z~O;UHOoZNV�_/ZNO�Ó�UHS9U[I?÷¿UHVYVLG9O;QbS9U[V?q�g9]h_`]PO9U[O`v
59G;VLVYUHVkU[Z~O;UHIb¥bn]PO[_�QRUHOK�mG9U[K~KNUoQPIYG9O9S;VLnMc_�FHKNZNfhg�MRG9fhg�S9ZNU"¤3Z~O[_�U[ILQRILG;O9S`v3G9O;S � _�IYUHGõv
Ve_�IYMPg9KNG9O9Q�MPO;S9UHIYUHI�ÔXG9U[K~KNUHOùUHO[_`g9MPK _�U[O9âÛFHG9�üMPO9S;UHIYUHOæZ~Ve_#S9ZNU � _�IYMPg9KNG9O9Q}S9G9IYfhg
ZNO[_�UHIYVe_�UHKNKNMPIYU�÷¨Mh_`UHIYZ~U�_`UHZNK dXUHZNVYU¨MPu9VY]PIYu9ZNUHIe_��kJ�ILVYfhg[d�U[ILU[O9S�g9Z~O;FHGö^R]P����UHO*S9ZNU
\EU8_`UH^[_�]RILU[Z~QRUHO9VYfhg9MPi _`UHOæS9ZNUHârF[�~���=MRG9i�QPIYG9O9SØz{]POæÞbu9VY]PIYÒ`_�ZN]PO;VL^`MPO[_`UHO9â=g;]£fhg;QPIYMhv
S9ZNQ"O;Z~fhg[_�KNZNO9UHMRI�VYUHZNO#^mn]PO;O9UHO9�{\EM"S9U[VLg;MPKNu#S9ZNU3¥bUHVYÒl]RO9VLU[��Mh_�IYZ Ù�U[Z~O;UHVB\3U·_�UH^[_`]PIYV
O9ZNfhg[_oZ~O[z�U[I�_`Z~U[ILu;MPI�Z~Ve_�â�KNnMPVYVe_"VLZNfhgØS;MPV/ÔXG9U[K~KNVLÒ�UH^[_`ILG9��O9Z~fhg[_"U[Z~O9i�MRfhg,{�z�]RI�d"nMRI�_`Vt|
S9G;ILfhgXS9U[O"u�UHZ[z�U[ILVYfhg9ZNUHS9U[O9UHO�J�O9UHIYQPZNUHOXQRUH��UHVYVLU[O9UHO"qrg9]c_�]PO;UHOK59G;VLV?ulU[V�_`Z~����UHO9�
×�Z~U[K~��UHg;IE�)G9VYVXG9��QPUH^RUHg9Ie_�â { IhnG;fh^Hd"nMRI�_`Vt|Pâ¡MRG9VLQRUHg9U[O9Sßz{]POÜUHZNO9UH� ��Z _ÚS9UHI�¥kU·v
VYÒl]RO9VYUH��Mh_`ILZ Ù�QRUHi�MRK _`U8_�U[O�÷¨]mS9U[K~KNVLÒ�UH^[_`ILG9�åS9MRV)QRUH��UHVYVYUHO9U � ÒlU[^H_`ILG;� QRUHÕ`_L_�U·_
dXUHIYS9UHO;��\EZNUßS9MPu�UHZ�z{UHIed�U[O9S9U8_`UHOæ÷¨]mS9UHKNKNVLÒ�UH^[_�IYUHOæVYU8_�F[UHOæVLZNfhgæMPG9VBz{UHIYVLfhg9ZNUHS;U8v
O9U[OowX]P��Ò�]PO9U[O[_�UHO"FHG9VYMP����UHO9â£S9ZNU�Ó�U·d�U[Z~KNV?U[Z~O;FHUHKNO9U�ÞbVYÒlU[^H_`U�S;UHI¡ÔXG;UHKNK~VYÒlU[^[_�IYUHO
u�UHIhnG9fh^mVLZNfhg[_�ZNQPU[O9�
\EMPV�wX]PO[_`Z~OmG9G9� S9U[I � ÒlU[^[_�IYUHOæK~nMRVLVe_TVYZ~fhgÜS9G9IYfhg¿U[Z~OÜqÛ]h_�U[O9FHQRUHVYU8_`F h � µ , Î\ù2r
��Z _#UHZNO9UH�üqrg9]c_�]PO;UHO9ZNO9S9U·Ù�2 µ h �>¶*�6rXu�UHVYfhg9ILU[Z~u�UHO;��BXulU[ILg;MPKNuÜU[Z~O9U[Ioî v ×�Ö"øtv
J�O9UHIYQPZNU , Ú µ h �P S¶»äR 6r�^PU·× i�MRK~KNUHOöS;Z~U � ÒlU[^[_�IYUHOöS9U[G`_�KNZNfhgöV�_`nMPIY^PU[IÚMPu9� à O
S9U[O*÷¨]mS9UHKNKNVLÒ�UH^[_�IYUHOæd"ZNIYS*S9Z~U[V#��UHZNVe_æS9G9IYfhg�UHZNO9UHOøU8ÙtÒl]RO9UHO[_`Z~U[K~K3MPu9i�MRK~KNUHO9S;UHO
|�UHIY�ÎMPO;V�_`UHKNK~U�S9U[V=qÛ]h_`UHO9F[QPUHVYU8_`FHU[V?u�UHIhnG9fh^mVLZNfhg[_�ZNQh_`��×TZNUHKNU¡á�¥kq FHU[Z~QRUHOTZ~� O9ZNUHS9U·v
IYUHO9U[ILQRU8_`Z~VYfhg9UHO#|?U[Z~K�S9U[I � Ò�UH^[_�IYUHO µýø�X^RU8×�U[Z~O9U[O { nybu�UHIYVYfhg£G;VLVá|"S;UHI à O[_�U[O9VLZ _�nMc_h qtÖcè�×tíRA�îxí#qáqjr?QPU[QPUHO�nG9ulU[I¡S9U[��wX]PO[_�ZNOmG9G9��âPS;UHVYVLU[OoybIYVLÒ;ILG9O;QkZ~O"S9UHI;_�g9U[IL��ZNVLfhg;UHO
J��TZNVYVLZN]PO�g9U[Z~çRUHO�÷¨Mc_�U[ILZNMPKNVbZNO9O9U[ILg9MRK~u¿S9UHI3÷¨MPQRO9U8_`]PVYg9nMPIYUX]mS9UHI3MP� à O9O9U[O9ILMRO9S
S9U[IbÞ3^£^mIYU8_`Z~]RO9VLVYfhg9U[Z~u�U�z�U[IL�)G`_�U·_kd"ZNILS9��ÝtG9VYnMh_`FHKNZ~fhg�U[O[_�g9MRK _`UHO¨S9ZNU"÷¿]£S;UHKNK~VYÒlU[^[v
_`ILU[O wX]P��Òl]RO9UHO[_`UHO ienG9I)UHZNO9U#J�Z~VYUHO`vhjAK~]RG9IYUHVYFHUHO;FHKNZ~O9ZNUßj;U O ù u�UHZBU8_8dXM.)&�D%¨^RU8×ßâ



�P�Nä��BU[]Pu9MRfhg[_�G9O9QRVLU[Z~QRUHO9VYfhg9MRi _�UHO �R�

Z~O���MPO9fhg;UHO jAnMRK~KNUHO6UHZNO9UØJ�Z~VYUHO;K~ZNO9ZNUØu�UHZ¦)]� � ^PU·×Tâ/VY]Yd"Z~UØ��n]PQPKNZNfhg9U#Ýmst^mKN]h_�IY]POõv
¥kUHVY]PO;MPO9F[K~ZNO9ZNUHO9�A�
nMRg9IYUHO9S�S9ZNU.)&�D% ^PU·× JrZNVLU[O`vhj�KN]PG;ILU[VLF[UHO9F[K~ZNO9ZNUoz{]PO�VLfhg[dXMPfhg
Z~]RO9ZNVLZNUHIe_�U[� JrZNVLU[OÚZ~O�IYUHKNMh_�Z z¨^`MPK _�UHI�÷¨Mc_�U[ILZNU=z{UHIYG9IYVLMRfhgH_Ûd"ZNIYS9âRd"Z~IYS#S9ZNU¥)&� � ^PU8×
JrZNVLU[O9KNZ~O9ZNU�S9UHI�¥kU[^P]P�)u9ZNO9Mh_`Z~]RO}z�]RO�dXMPVYVLU[ILVe_�]R� nMRg9O9KNZ~fhg9U[�üJ�Z~VYUHO;âBQRUHi�]RK~Qc_"z�]RO
UHZNO9UH� wXMPVY^`MPS9U[Ò9IL]RFHU[VLVYâlZNO}UHZNO9UHI/IYUHKNMh_`Z zæg9UHZNçPU[OØwX]RIL]RO9M"F[G9QPU[VLfhg9IYZNUHu�UHO h abMRQPMcv
VLUT�6'R�6'&r���\3ZNU)Ö?Z~O;Z~U[O9Ò9IY]PÕ9KNUkdXUHIYS9U[O¨S9G9IYfhg¿WXMRG9çhvX]mS9UHIEÖ¡]RILU[OH_`FH^mG9Iez�U[O�S9MPIYQPU·v
V�_`UHKNK _`� � fhg9KNZNUHçPKNZNfhg#ZNV�_"S9U[OØ÷¿]£S;UHKNK~VYÒlU[^[_�IYUHO�O9]mfhgØU[Z~O9U�F[G9VLnMc_�F[K~ZNfhg9UEwX]P��Òl]RO9UHO[_`U
g9ZNO9FHG9F[G9ienG9QRUHO9â?S9Z~U"S9Z~U"Þbu9VY]PIYÒ`_�ZN]PO}S9U[I � _`ILMRg9K~G;O9QßS9G9IYfhg}S9MPV3Z~O[_�U[ILVe_�U[K~KNMPIYU�÷¨U8v
S9ZNG9� u�UHIhnG9fh^mVLZNfhg[_�ZNQh_�� � ZNUØU[O[_�g9nMRK _¨S9ZNUo�
ZNIY^£G;O9QPVt�mG9UHIYVLfhg;O9Z _L_�UØS9UHIbz�U[ILVYfhg9ZNUHS9U·v
O9UHO¨��U[fhg9VYUHK d"Z~IY^mG9O9QPVYÒ9IY]PF[UHVYVLU�G9O9S6S9ZNUX�*MPVYVLU[ILVe_�]R�lVYnMPG9KNUHO;S9Z~fhg[_`UûúzüBâ�S;Z~UØS9Z~U
ÞbO9F[MPg9K�S9U[IØÞ�_`]P��UæUHO[_�KNMPO9Q6S9UHI � ZNfhg[_�KNZ~O9ZNUæMPO9QRZ~u`_`â3G;O9S�S;Z~UÚ_8s�Ò;Z~VYfhg9Uß�*UHIe_�U
µÅ�R �àtàæf[�¥àæMRO9O9ZN���/_�� à O;VLu�UHVY]PO9S;UHIYU#G9O[_�U[ILg;MPKNu �P æ^PU·×Åd"Z~IYS S;Z~U � _�IYMPg;K~G9O;Q
S9G9IYfhg�q�g9]h_`]PMRu9VL]RILÒõ_�ZN]POöU·Ù�Ò�]PO;UHO[_�ZNUHKNKoMPu;QPUHVYfhg[d"nMPfhg[_��EÝtG9VYMP����UHO���Z _ U[Z~O;UH�
÷¨]mS9UHKNK¡ipnG;IkS9ZNUB×bUHIe_�UHZNKNG9O9QßS9U[IkZ~O[_`UHIYV�_`UHKNK~MRILU[OØ÷¨Mc_�U[ILZNUXQPZNu`_"S9U[IkqÛMPIYMP��U8_`UHIú ü
¤bZNO[d�U[Z~VYU#MRG9i/S9ZNU#JrO[_`i�UHIYO£G;O9Q�S9UHVbáT¥bq���\EZ~UØQPIYG9O9S9VYnMh_`FHKNZ~fhg;U nÞbg9O;K~ZNfhg9^PU[Z _}S9UHI� Ò�UH^[_�IYUHOØS9UHG`_`U8_�S9MPIYMPG9i{g9ZNO9â{S9MRVLV�S9Z~U3��UHS9ZNO9QPG;O9QPU[OÚZ~O#S9UHOÚJ���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO
ulU[ZtMPKNKNUHO)áT¥kqÜz{UHIYQPKNUHZNfhg£u;MPIBVLZNO9S9�
|?U[O9S9U[O9FHZNUHKNKmulU[VLZ _�F[UHO"S;Z~U�K~U[G9fhg[_�^mILnMRi _�ZNQPU[OBáT¥kqÜg9nMPIe_�U[ILU � ÒlU[^[_�IYUHOoMRK~V�S9ZNUrKNUHG9fhg[_�v
VLfhg[d nMRfhg9UHIYUHO9� à O;VLQRUHVYMP�/_rVYZNO9SXS9ZNU � Ò�UH^[_�IYUHOXS9U[I�á�¥kq�S9UHGõ_�KNZ~fhgog nMPIe_�UHI¡MPKNVtS9ZNU=S9UHI
O9ZNfhgH_`Ò9G9KNVLZNUHIYUHO;S9UHOæ¥ n]PO[_`QPUHO"�£G;UHKNK~U[O9�l×b]POæS9Z~U[VLU[O¿G9O[_`UHIYVLfhg9U[Z~S;UHO¿VYZNfhg¿��Z~O nMPIYV�stVev
_�U[�TU[âtS9ZNU3U[Z~O � fhg[dXMPIYFHUHVBÖ¡]mfhgØUHO[_�g9MRK _`UHO9â�ZNO9VYulU[VL]RO9S9U[ILUEZ~O�ZNg9ILU[�.j;]RG9IYZ~U[ILVYÒlU[^[v
_�IYG9�»G9O9S)K~MRVLVYUHOXVYZ~fhg"S9MPS9G;ILfhgXZNS9UHO[_`Z~Õ9F[Z~U[ILU[O h VYZNUHg9U�FH�N�B� � G9O[s�MRU8zSx*¥kU8ztO9Z zm_�VYU8z
�P R P 6rL�
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� UHZ _ØS9U[IoUHIYVe_�UHOùJ�OH_`S9UHfh^mG9O;Q�U[Z~O;UHIoÝmst^mKN]h_�IY]PO;ILU[VL]RO9MPO9F[K~ZNO9ZNU"ZN� � ÒlU[^H_`ILG;� z�]RO
¤bU[I=á3vx�ØS9G9IYfhg¨|?IhnG9��Ò�UHIEU8_TMRK~� h �&' � �6rk^R]PO9O[_�U[OTz�]RIbMPKNKNUH� S9G9IYfhg¨UHZNO9Ukz�UHIYu�UHVev
VLU[I�_`U�JrO9U[ILQRZ~U[MPGK59n]RVLG;O9QbS9U[IÛ\3U·_�U[^H_`]PIYUHOTUHO[_�VYÒ9IYUHfhg9U[O9S9UBÖ¡ZNO9ZNUHOTZ~O�S9U[O � Ò�UH^[_`ILU[O
UHZNO9UHI�×�Z~U[K~F[MPg9K�S9UHI�u�UH^`MPO;OH_`UHOÚáT¥kq�QPUHi�G;O9S9UHOÚd�U[ILS;UHO9��\3M�S9ZNU)J�O9UHIYQPZNUoS9ZNUHVYUHI
Ö¡ZNO9ZNUHO Ò;IL]RÒl]RI�_`Z~]RO9MPK=F[G9I"jlUHKNS9Ve_�nMPIY^PU#Z~Ve_ h �BU[FHZNUHgmG9O9QRUHO h �P�NäP�&r�v h �P�NäP�&r�r�â�V�_`UHKNK _
Z~g;ILUX÷¨U[VLVYG9O9Q�U[Z~O9UXS;Z~IYUH^[_�U���UHVe_�ZN���"G9O;QßS9UHI/÷¨MRQPO9U·_�i�U[K~S9U[I/MP� BXI�_oZNg9ILU[I/JrO[_�v
V�_`UHgmG9O9QßZNO�S9UHO}Þ�_���]RVLÒ9g;nMPIYUHO"z�]PO�abU[G`_�IY]PO;UHO9Ve_�U[ILO9U[OØS;MPIY�
��UHZAS9UHI���UHIYUHfhg;O£G;O9Q#S9U[I�÷¨MPQRO9U8_`i�UHKNS9V�_`nMPIY^PU)MPG9V�S9U[IEJ�O9UHIYQPZNU , Ûþý*ÿ * C * UHZNO9UHI
Ýmst^mK~]c_�IY]PO9KNZ~O;Z~U�O9MRfhg)WXKN� h �R�~äR�6rA�"G9VYV�Ó�UHS;]£fhg�O9]mfhgTS9ZNU/WXILMYztZ _�Mh_`Z~]RO9VYIL]c_�z�U[ILVYfhg9ZNU8v
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là h �R�~äR�6r
u�UHIhnG9fh^mVLZNfhg[_�ZNQh_?d�U[ILS9U[O9��j=nG9IAUHZNO9UHO<{ � _�MRO9S9MRILS"|hvxa3UHG`_`IL]RO9UHO;V�_`UHIYOo��Z _kUHZNO9U[IÛ÷¨MPVev
VYU?z�]POT�&�D%>� � G9O9S�UHZNO9U[�
¥kMRS9Z~G;V{z�]RO)�R E^m� ulU[S9UHG`_`U8_bS9ZNUHVYâ9S9MRVLVÛS;Z~U/QRUH��UHVYVLU·v
O9UbÝmst^£KN]h_`IL]RO9UHO;UHIYQPZNU�S9G;ILfhgßS9ZNUkWXIYMYztZ _`Mh_�ZN]PO;VLIY]h_Lz�UHIYVYfhg9Z~U[u9G9O9Q3G9� UHZNO9UHOßjlMP^[_�]RI
 ]� �R� h �^Ûø &�~ä6rAIYUHS9G;FHZNUHIe_�U[ILVYfhg9UHZNO[_��m\EZ~U�÷¨U[VLVYG9O9QRUHO"S;UHIÛÝmst^mK~]c_�IY]PO9KNZNO9Z~U[O"U[Z~O9ZNQPU[I
á�¥kq��TZ _"¥Aá�|/J*VLZNO9S}Z~O�|�MPu�UHKNK~UX�R�~��MPG;i�QPUHKNZNV�_`U8_��
à O�S;UHO Ve_�MRIL^RUHO ÷¨MRQPO9U·_�i�U[K~S9U[ILO�z�]PO abUHGõ_�IY]PO9U[O9V�_`UHIYO9UHO Z~Ve_}S;UHIT|/g9]P��VY]PO9VYfhg9U� _`ILU[GK�mG9UHIYVYfhg9O9Z _�_3i nG9I�S9ZNU � _`ILU[G9G9O9Q�z{]PO�qrg;]h_�]RO9UHOßMROßJrKNUH^[_�IY]PO;UHO�Z~��×bU[ILQRK~U[Z~fhg
F[G9�üi�U[K~S;i�ILU[Z~U[O j;MPKNKBV�_`MPIY^ßz�U[ILnMRO9S9U[I�_`�Û\3ZNUHVTienG9g9Ie_Øu�UHZBS9UHIoIYUHKNMh_`Z ztZNV�_`Z~VYfhg9U[Oæ��U·v
g9MRO9S9KNG9O9Q/F[GEU[Z~O;UHIm×bU[ILVYfhg9ZNUHu9G9O;Q/S9UHItÝ�s�^mKN]h_`IL]RO9ILU[VL]RO9MPO;FHi�IYU��mG9UHO;FHUHOb�TZ _�F[G9O9UHgõv
��UHO;S9UH���
ZNO9^RUHK9F·d"Z~VYfhg9UHO)S9UH� ÷¨MPQRO9U8_`i�UHKNS)G;O9S�S9UHOTQPU[V�_`ILU[G`_�U[O)q�g9]h_`]PO9U[O"g9ZNO
F[GÜ^mKNUHZNO9UHIYUHOæJrO9U[ILQRZ~U[O h ¤bUHIY]PKNSæ�6' � '6rL����U[ZÛUHZNO9UHIB_8stÒ9ZNVLfhg;UHO¿÷¿MPQPO;U8_�i�U[K~S;V�_`nMPIY^PU
7z§ê7 Ñ�î³Ò ¼ Û� &�~� h 7 µP%$ß��P �¡ àXW>r�d"ZNILS�VY]TS;Z~UXÖ?Z~O9ZNUHO;UHO9U[ILQRZ~UEG9O[_�U[I��
Z~O9^RUHKNO}F8d"Z v
VYfhg9UHOØäP R�)G;O9S,)R ��TG9�.U[Z~O;UHO�j;MP^[_`]PI�F8d"ZNVLfhg;UHO# R�D'&)P�)G9O9S� P��'P�P�)ILU[S9G9F[Z~U[I�_`����U[Z
U[Z~O9U[Iku�UH]Pu;MPfhg[_�U·_�UHO}Ö?Z~O9ZNUHO;UHO9U[ILQRZ~U�z�]RO�%P o^RU8× U[OH_`VLÒ;ILZNfhg[_"S9Z~U[VbU[Z~O9U[IA×bUHIYVYfhg9Z~U·v
u9G;O9QßG9�ÑU8_8dXMß &�~�o^PU·× h äR ��6rku9F8d"�?�&�D%o^PU·× h )R ��&r��?\3MÚVYZNfhg�S;UHIA�
ZNO9^PU[K~â?G9O[_�U[I
S9U[� UHZNO9U"J��TZNVYVLZN]PO9VYIYUHQPZN]PO�VYZ~fhg[_�u;MPIbZNVe_�â;d"nMPg9IYUHO9S�U[Z~O;UHIby3��S9ILU[gmG9O9Q#S;UHVEabUHGõv
_`IL]RO9UHO9Ve_�U[ILO;V¡nMPO;S9UHIe_�â[z9MPIYZ~ZNUHIe_BS;Z~UBJrO9U[ILQRZ~UrS9UHI�ulU[]Pu9MRfhg[_�U8_`UHO)Ýmst^£KN]h_`IL]RO9KNZ~O9ZNU=��Z _
S9U[I¡q�G9K~VYÒ9g9MRVLU[�P\EZ~U[V?ipnG;g9I�_/FHG"UHZNO9UHI?÷¨Z~VYfhgmG9O9QAz{UHIYVLfhg;Z~U[S9UHO9U[ItÝmst^mK~]c_�IY]PO9U[O9UHIYQPZNUHO
nG9u�UHI�U[Z~O9UEqrG;K~VYÒlU[ILZN]mS9UHâRdXMPV�VYfhg9K~ZNUHçRK~ZNfhgÚZNOØU[Z~O;UHI?×bUHIYu9IYUHZ _�UHIYG9O9Q)S9UHI�u�UH]Ru9MPfhg[_�U·v
_`UHOæÖ¡ZNO9Z~UßIYUHVYG9K _�ZNUHIe_��A÷¨U[VLVYG9O9QRUHOæS9UHIXÖ?Z~O9ZNUHO[z{UHIYVLfhg9ZNUHu;G9O9Q#ZNOùS9UHOæqrG;K~VYÒ9g9MRVLU[O`v
VYÒlU[^[_�IYUHOßQPU[ulU[OÚVY]P��Z _E¤bZNOHdXUHZNVYUkMPG9i�S;Z~U3Ö¡MPQRU/S9UHIBJr��ZNVLVYZN]PO9VYILU[QPZN]PO9U[O)ZNOß��UHF[G9Q
MRG9i¡S9ZNUX¥k]c_�Mh_`Z~]RO9VYMPfhg9VYUH�
J�ulU[O9i�MPKNK~V)MPG9V)S9UHITIYUHKNMh_�Z ztZ~Ve_�ZNVYfhg9UHOù��UHg9MRO9S9KNG9O9Q¨S;UHIT|/g9]P��VY]PO9Ve_�IYUHG9G;O9Q�i�]PKNQh_`â
S9MRVLV?S9ZNU�Ö?MPO9S9MRG`vhabZ z�UHMRG9V¡O;Z~fhg[_/�TU[g9I�nM6�mG9ZNS9Z~Ve_�MRO[_�VYZ~O;S h VYZ~U[g9UBÞbu9VYfhg9O9Z _�_k�P�N�P�N�6rL�
\EMPg9U[I�VLZNO9SùMPG9fhgæ÷¨U[VLVYG9O9QRUHOßz{]POæg9n]Pg;UHIYUHOæ¤bMPIY��]PO9ZNVYfhg9UHOÜG9O9SæS9UHIYUHOæÞbu[dXUHZ v
fhgmG9O9QRUHOkz�]PO)S9UHIAJ�O9UHIYQPZNUHnM&�£G;Z~S9ZNVe_�MPO;FrS9U[IÛÝmst^£KN]h_`IL]RO9IYUHVY]PO9MRO9FHKNZ~O;Z~U[OBd"Z~U�FH�N���mZ~�
jlMPKNK£z�]PO"×bUHKNM3ábvh�ßG9O9S�%Py» R�P�P�&¸>)Pä h VLZNUHg;UX|?MRu9���P�N�6r�z{]PO#QRIL]RçPU[� à OH_`UHIYUHVYVLU[�
� fhg;K~ZNUHçRK~ZNfhgÜ�)G9VYVoulU[ZrS9U[I à O[_�U[ILÒ9IYU8_`Mh_`Z~]ROÜS9U[I"Ýmst^mKN]h_�IY]PO;K~ZNO9ZNUHOæS9UHIYUHOù��n]PQRK~ZNfhg9U
J�OH_`V�_`UHgmG9O9Q ZNO*UHZNO9U[IÚQPU·d"Z~VYVLU[O�¤bn]Pg;UÜnG9u�UHI#S;UHI#a3UHG`_`IL]RO9UHO;V�_`UHIYO9]Pu�UHIt59nMPfhg;U�ZNO
��U8_`ILMRfhg[_ØQPU[FH]PQRUHO�dXUHIYS9UHO;�r\EMÜS9ZNU#÷¿MPQPO;U8_�i�U[K~S;V�_`nMPIY^PUÚ��Z _}S9U[� Þbu9Ve_�MRO9S�z{]PO
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VYfhg9O9Z _�_ �P�NäP�N��u�UHVYfhg9ILZNUHu�UHO�ulU[V�_`Z~���k_�dXUHIYS9U[Oö^`MPO9O9â�QRUHi�MPK _�U·_�â�VY] UHIYg9nMRK _ ��MPO
S9U[VLVYUHO}��Z _�_�KNUHIYUHVbqrG9KNVLÒ;IL]RÕ9K~�¡JrZNO9FHU[K~O9UXq�G9KNVLUXS9U[IkÖ¡ZNfhg[_�^mG9Iez�UX^mn]PO;O9UHO}S9G9IYfhg9MRG9V
Ve_�MRIL^RUÚÞbu[dXUHZNfhg£G;O9QPU[O�z�]PO S9Z~U[VLU[� ��Z _L_�KNUHIYUHO q�G9KNVLÒ9IY]PÕ;KrMPG;i d�U[Z~VYUHO9��\EMPVTK~ZNUHQc_
F[G9� UHZNO9UHO;â£d"Z~UEulU[ILU[Z _`V�UHIed"nMPg9O[_�â{MRO#S9U[IBMRG9i�QPIYG9O9SØS9UHI���UHZNVe_XQRUHIYZ~O;QPUHO#ÝtnMPg9KNIYMhv
_`UTVYfhg9KNUHfhg[_�U[O � _�Mh_`Z~Ve_�ZN^m�=ÝtG9�üMPO9S;UHIYUHOæ^�MRO9OùS9ZNUHVXMPG;fhgÜZN� Þ3^£^mIYU8_`Z~]RO9VLÒ;IL]RFHUHVYV
VYUHKNu9Ve_#ulU[QPI nG9O9S9U·_ØVLU[Z~O;�r÷ n]RQPKNZ~fhg9UßjAKNG9^[_�G9Mc_�ZN]PO9U[O Z~O S;UHI ny3ulU[ILQRMPO9QRVLIYUHQRZ~]RO¿MP�
÷¨MRQPO9U·_�]RVLÒ9g nMPIYUHO9IYMPO9S�^ n]PO;O9UHO)VL]YdX]Pg9KRFHG)UHZNO9UHIlz9MPIYZ~ZNUHIYUHO;S9UHOoÞ3^m^£IYU8_`Z~]RO9VYQPUH]R��U8v
_`ILZNUHâRMPKNV¡MPG;fhgEF[GoUHZNO9U[I¡G9O9QRK~U[Z~fhg;�TnMRVLVYZNQPUHOEÞb^m^mIYU8_�ZN]PO;VLIYMh_`UÛienG9g9IYUHO9�H�
nMPg9IYUHO;SXUHZNO9U
MRO9S9UHIYUkÞ3^£^mIYU8_`Z~]RO9VLQRUH]R�TU·_�IYZ~UbF8dXMPO9QRVLKNnMPG9Õ;QoFHGØUHZNO9UHIBG9O[_�U[ILVYfhg9ZNUHS9KNZ~fhg;UHOÚJ��TZNVYVLZ v
]RO9VLfhg;MPIYMP^[_�U[ILZNV�_`Z~^ØG9O9SæVL]R��Z _ßFHGÜUHZNO9UH�ôz{UHIYnMPO9S9U[I�_`UHO¨q�G9KNVLÒ9IY]PÕ;K?ipnG9g;I�_`âÛZ~Ve_�S;Z~U[V
u�UHZ�U[Z~O9U[I/O9ZNfhgH_"MRK~KNFHG�Ve_�MPIY^ßG9O[_�U[ILVYfhg9ZNUHS9KNZNfhg9UHOØÞb^m^mILU·_�ZN]PO9VYILMc_�UEO9ZNfhgH_oG9Omu�UHS9ZNO9Qc_
S9U[IXj;MRK~KN� nÞbO;S9UHIe_ØVYZ~fhgæS9ZNUßÞb^m^mILU·_�ZN]PO9VYILMc_�U3Ó�UHS;]£fhgùVY]}V�_`MPIY^£âÛS;MPVYVoVLZNfhgæS9Z~Uß��U·v
S9ZNO9QRG9O9QPU[O}Z~O9O;UHIYg9MPKNu}S9UHIkJ���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO h FH�N���tS9U[IbÞb^m^mIYU8_�ZN]PO;VLS9IYG9fh^ß]mS9U[I
S9ZNU�|?U[��ÒlU[ILMc_�G9I�S9U[VXqrKNMPVY�TMRVjrES9U[G`_�KNZ~fhg#z�U[ILnMRO9S9U[ILO9âAVY]ØipnG;g9I�_#MRG9fhg¿S;Z~U[VXFHGæUHZ v
O9U[I�z�U[ILVYfhg9ZNUHS9U[O9UHOØJr��Z~VYVYZ~]RO9VLfhg;MPIYMP^[_�U[ILZNV�_`Z~^m��ybO9MRu9g9nMRO9QPZNQkz{]PO�S9ZNUHVYUHO}qrG9KNVevbFHG
q�G9K~Vev � fhg[d�MRO9^mG9O9QPU[O¨FHU[Z~Qc_ÚVLZNfhgØÓ�UHS9]mfhg9âÛS9MRVLVXS;Z~U�nG9u�UHI/z�ZNUHKNUßqrG;K~VYÒlU[ILZN]mS9UHOæQPU·v
��Z _�_�U[K _`UHO�q�G9K~VYÒ9IY]PÕ9KNU�MPKNK~U[I�áT¥kqønMPG9çRUHIYV�_oVe_�MPu;Z~KNâtG9O9S}S9U[ILU[O}j;]PIY��UHO}S9MRg9UHIkipnG;I
Ó�U[S9UHOoáT¥kq�fhg9MPIYMP^[_`UHIYZ~Ve_�ZNVLfhgßVYZNO9S9�{\3ZNUHV/QRZ~K _XZ~� nG9u;ILZNQPU[O#MPG;fhgÚG9O9U[Z~O9QRUHVYfhg9IYnMPO9^[_
i nG9IAS9ZNU�qrG9KNVYÒ9IL]RÕ9KNU�z�]ROo¥kMRS9Z~]RÒ9G9KNVLMRILU[O9� à O)Þ3u9u9���P�N�bVYZNO9S)S;Z~U�qrG;K~VYÒ9IY]PÕ9KNUrU[Z~O9ZNQPU[I
á�¥kq�S;MPIYQPUHVe_�U[K~K _�âld"ZNU)VYZNUkz{]PO¿S;UH� n v pCqá×¢Ç/ê©Ê å"p·éPê$qxï�í[ê$×¢ç"Ö v p·îxíH@BALìmí#phï�óTí[ê$×h �BÞÛ| � J`r¡u�UH]Ru9MPfhg[_`U8_td"G9IYS9U[O h VYZ~U[g9Ur��ZNK~S9Ve_�U[OoU8_�MPKN�P�&'6' � r�� Ý¡G9I�×bU[ILS9U[G`_�KNZNfhg£G;O9Q
S9U[IAqÛUHIYZ~]mS9ZNFHZ _�nMc_�VYZ~O;S)S9ZNU�qrG9KNVYÒ9IL]RÕ9KNUtÓ�U·d�U[Z~KNV=nG9ulU[IÛF8dXUHZ�z{]PKNK~UBqrG9KNVYÒlU[ILZN]mS9UHO)S9MPIev
QRUHVe_�UHKNK _���\EZ~UXjl]PIY�TU[OØS;UHIkq�G9K~VYÒ9IY]PÕ9KNUEG9O[_�UHIYVYfhg9UHZNS9UHO�VYZ~fhg�S9UHGõ_�KNZ~fhg9�
ã/g9MRILMR^[_�UHIYZNV�_`Z~VYfhg3ipnG;I¡S9ZNUrq�G9K~VYÒ9IY]PÕ9KNUÛUHZNO9U[V�áT¥bq¨Z~Ve_�MRG9fhgXZ~g;ILU=J�O9UHIYQPZNUHMRu9g9nMRO9QPZNQhv
^RUHZ _�� à � MPKNK~QRUH��UHZNO9UHOØulU[VLZ _�F[UHOØS9Z~UEqrG;K~VYÒ9IY]PÕ9KNUku�UHZ�O9ZNUHS9IYZNQPUHO#JrO9U[ILQRZ~U[O h µý��P I¶
�R E^RU8×<r���UHg;I � _`ILG9^[_`G9ILâ�S9MRQPUHQRUHO�g9MRulU[OÚVLZNUbu�UHZ�g9n]Rg9UHIYUHOßJ�O9UHIYQPZNUHO h µüø�R E^RU8×<r
��UHZNVe_EUHZNO9UEUHZNO9i�MPfhg;UHIYUkj;]RIL��� � ]"u�UHVYZ _`F8_XFH�N���lS9MRV�q�G9KNVLÒ9IY]PÕ;K;S9U[V¡á�¥kq�×bU[K~Mkábvh�
ZN�.JrO;UHIYQPZNUHu�UHIYUHZNfhg#�y¶L)X^RU8×�u9ZNVkFHG�ienG9O9i�MPG;VLQRUHÒ9IYnMPQc_�Ub÷¿MhÙtZ~��MRâ�]Pu�UHIYg9MPKNuoz{]PO
�R�T^RU8× Ó�UHS;]£fhgÜOmG9I3F·d�U[Z~�AJ�Z~O9ZNQPUkáT¥kq�âAZNO9VYulU[VL]RO9S9UHIYUz×�p·éRê"qxï�í[ê$×�qYâ�FHU[Z~QRUHO¿QRIL]RçPU� fhg[dXMPO9^mG9O;QPUHOØZ~O�ZNg9IYUHI/Ö?UHG9fhg[_�^mIYMPi _`��\3ZNUoj;]RIL��U[O�S;UHIkq�G9K~VYÒ9IY]PÕ9KNU�UHZNO9ZNQPUHI/S;Z~U·v
VYUHIoÔXG;UHKNK~U[O�z�MRILZNZNUHIYUHOùO9ZNfhgH_�O£G;I"��Z _�S9UHI)JrO9U[ILQRZ~U[â=VL]RO9S9U[ILOùVYZ~O9S�d"ZNUÚF[�~���ru�UHZ
JtáÇBô�R PäR 6¸Xä � ��MPG9fhg¨u�UHVY]PO;S9UHIYV3Ve_�MRIL^"z�]RO¨S9U[ILU[O¨Ö¡U[G9fhg[_�^mILMRi _TMRu9g9nMPO;QPZNQP�¡\EZNU
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ILU[QPZNV�_`ILZNUHIe_"S9ZNU"q�g9]h_`]PO9U[O9â¡S9ZNU"MRO¨S9U[O¨ulU[Z~S;UHO¨qÛ]RK~IYUHQRZ~]RO9UHO�UHO[_�Ve_�MRO9S9U[O9â?G;O9S¨ZNO
VLU[Z~O;U#��UH]Ru9MPfhg[_�G;O9QPVYILZNfhg[_�G9O;Q�U[��Z _L_�ZNUHIe_)dX]PIYS9UHO VYZNO9S9�B\3MÜS9UHI)�BU[]Pu9MRfhg[_�UHI"S9Z~U
Jr��ZNVLVYZ~]RO9VYQPUHu;Z~U·_�UÚO9ZNfhg[_ØMPG"59n]PVYUHO ^`MPO;O9â�VYZNUHg[_�U[I"S9U[O�ybIYVLÒ;ILG9O;Q¨S9UHITJr��ZNVLVYZN]PO
MPKNV=UHZNO9Ukq�G9O9^[_#�mG9U[K~KNUH�;\3MRulU[Z;��Z~VYVe_bS9UHI=��U[]Pu9MRfhgH_`UHIÛMRu9g9nMPO;QPZNQrz{]PO�S9U[I=Ö¡MRQPU�S9UHI
Jr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[OEF[G"U[Z~O9U[I?u�UHVe_�ZN���/_`UHOT¥k]h_`Mh_�ZN]PO;VLÒ9g;MPVYU=S9ZNU�¥kn]RO[_�QPU[O9UH��ZNVLVYZN]PO
UHO[_8dXUHS9U[I�z�]PO�UHZNO9U[I/]£S;UHI/QPKNUHZNfhg9F[UHZ _�ZNQTMRK~V ny3ulU[ILKNMPQRUHIYG9O9Q3z�]ROØu�UHZNS9U[O�J���Z~VYZ~]RO9Vev
ILU[QPZN]PO9U[O9�B\3MæS9ZNUØJ��TZNVYVLZN]PO9Vez�U[I�_`UHZNK~G;O9Q¨MPO;Z~VY]h_`IL]RÒ Z~Ve_�â�g9nMRO9Qh_�S9ZNUØZNO ¥kZNfhg[_�G9O;Q
S9UHI � ZNfhgH_`K~ZNO9ZNU/MPu9QRUHVe_�IYMPg9K _�U à O[_`UHO9VYZ _`nMh_Ûz{]PO�S9UHI�¥kZNfhgH_`G9O9QXS9ZNUHVYUHI � Z~fhg[_`K~ZNO9ZNUku9FHQRK~�
S9UHI)Jr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[O¿MPu;�=\3ZNUHVYUÚ¥kZNfhg[_�G9O;Q�^�MRO9O S9G9IYfhgùS9ZNUßqÛ]PKNMPIev"G9O9S ÞbF[Z v
�"G`_8d"ZNO9^RUHKtu9F[QPKN�tUHZNO9U[IkulU[K~ZNUHu;Z~QRUHO}Þbfhg9VYUXMPO;QPUHQRUHu�UHO"d�U[ILS;UHO9�t\EMßS9ZNUoJr��ZNVLVYZN]PO
� n]PQPKNZNfhg9UHIed�U[Z~VYU¨IY]h_`Mh_�ZN]PO;VLVest�T��U·_�IYZ~VYfhg�FHG9I�÷¨MPQRO9U8_`i�UHKNS9MPfhg;VLU¨ZNVe_�â�d nMPg9K _ �TMRO
S9ZNUHVYUÚÞbfhg9VYUßVYZ~O9O[z{]PKNK~U[I�dXUHZNVLUTMPKNVo��UHF[G9QPVYIYZ~fhg[_�G;O9QPâÛS9M�S;Z~UÚJ���Z~VYVLZN]PO;V�z{UHIe_�UHZNKNG9O9Q
Z~O}S9ZNUHVYUH� j;MRK~K�OmG9IAz{]POØS9UH� qÛ]PKNMPIed"Z~O9^RUHK�MPu9g;nMPO9QRZ~Q�ZNV�_`��WXUHg[_"��MPO}S9MYz�]RO#MRG9VLâ
S9MPVYVXS9ZNU��TMRQPO9U·_�ZNVLfhg;U)\EZ~Ò�]PKNMPfhg;VLU�O9ZNfhg[_ß��Z _ÚS9UHIX¥k]c_�Mc_�ZN]PO9VYMPfhg9VYU"S;UHVXabU[G`_�IY]hv
O9UHO;V�_`UHIYO9V�Z~S9U[O[_�ZNVLfhg�ZNVe_�â�VL]Úz9MPIYZ~ZNUHIe_�S9U[I3�
Z~O9^RUHK�F8d"ZNVYfhg9UHO�S;UHI � Z~fhg[_`K~ZNO9ZNUØG9O;S
S9UHI)÷¨MPQRO9U8_`i�UHKNS9MPfhg;VLU�d"nMRg9IYUHO9SùUHZNO9U[I"yb��S9IYUHgmG9O;Q¿S9U[V"abU[G`_�IY]PO;UHO9Ve_�U[ILO9VY���*U8v
QPU[OßS9UHI=MRO9ZNVL]c_�IY]PÒ�UHO�Jr��ZNVLVYZ~]RO9Vez�UHIe_�U[Z~KNG9O9Qrz9MPIYZ~ZNUHIe_bS9MR�TZ _3MRG9fhg�S9Z~UbZ~Oß¥kZNfhg[_�G9O;Q
S9UHI � Z~fhg[_`K~ZNO9ZNUßMPu9QRUHVe_�IYMPg9K _�U à O[_�U[O9VLZ _�nMc_��=\EMP��Z _ØUHIYQPZNu`_ÚVYZ~fhgùUHZNOùÒ9KNMPG9VYZ~u;K~U[Io÷¨U8v
fhg9MPO;Z~VY�"G9V/ipnG;IkS9MPV/J�O[_�Ve_�UHg;UHO�S9UHI/QRUHÒ9G9KNVe_�UHO}¥kn]RO[_�QPU[O9UH��ZNVLVYZN]PO9�
\3ZNUBqrG9KNVLÒ;IL]RÕ9K~UÛS;UHI;áT¥kqÜV�_`UHKNK~U[OoUHZNO�z�U[ILF[UHIYI�_`UHVtG;O9SoZN�~MR�RG9O[z{]PKNK~Ve_�nMRO9S9ZNQPUHV¡Þbu9u9ZNKNS
S9UHI�Jr��ZNVLVYZN]PO9VYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^/S9UHI�Jr��ZNVLVYZN]PO9VYILU[QPZN]PO9U[O3S;MPIY�P��UHZ£S9UHI?÷¨]mS9UHKNKNZ~U[ILG9O;Q
z�]RO"qrG;K~VYÒ9IY]PÕ9KNUHO)MPG9VÛU[Z~O9U[IAMPO9QRUHO9]R�T��U[O9UHO)]£S;UHIÛVY]PQPMRI¡U[Z~O9U[IÛMPG9VAU[Z~O9U[�Î÷¨]mS9U[K~K
S9UHIBJr��ZNVLVYZN]PO9VYILU[QPZN]PO9U[O)i�]RK~QRUHO9S;UHOßJr��ZNVLVYZN]PO9VYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^mâ��ÚnG;VLVYUHOßF[G9VLnMc_�F[K~ZNfhg
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U[Z~O9ZNQPUÜQPU[]P��U8_`ILZNVLfhg;U¨ÞbVYÒlU[^[_�UùulU[IhnG;fh^£VYZNfhgH_`Z~Qc_#dXUHIYS9UHO;�3��U8z{]PIØZ~O�S9ZNUHVYUH��Þbuõv
VYfhg9O9Z _�_3z�UHIYVYfhg9Z~U[S9UHO;Uo÷¨]mS9UHKNKNU"FHG;I3J�IL^mKNnMPIYG9O9QÚS9U[I3q�G9KNVLÒ9IY]PÕ;K~UoS;MPIYQPUHVe_�U[K~K _kdXUHIev
S9U[O9â/VY]PKNK~U[O FHG;O9nMPfhg9Ve_�S9Z~U}QRUH]P��U·_�IYZ~VYfhg9UHO ÞbVYÒlU[^H_`U}ulU·_�IYMPfhg[_�U·_)dXUHIYS9UHO;�B\EMPu�UHZ
�)G9ç�ulU[I nG;fh^£VYZNfhgH_`Z~Qc_Xd�U[ILS;UHO9â=S;MPVYVoS9ZNUÚZ~O S;UHI"a nMPg9U#S9UHIoa3UHG`_`IL]RO9UHO;V�_`UHIYO9]Pu�UHIev
5 nMRfhg9UBUHO[_�Ve_�MRO9S9UHO;UHO�qrg9]c_�]RO9UHO)UHZNO9U/O9ZNfhgH_kF[Gkz{UHIYO9MPfhg9K nMPVYVYZ~QRUHO9S9U�Þbu9KNUHO;^£G;O9Q�Z~�
WXIYMYztZ _`Mh_�ZN]PO;VLi�U[K~S}S9U[V � _`UHIYO9VbU[ILi�MRg9ILU[O h VYZ~U[g9U"F[�~���¡a3]PKNK~U[I�_TU8_)MRK~�?�6'P�&'6rL� à O¨|�UHZNKh M6rÛS9U[I=Þbu9u;�;�P��'�Z~Ve_3U[Z~O9U � Ò9g9nMPIYU/S9MRILQRUHVe_�UHKNK _�â�d"ZNUkVLZNU/]Pg;O9U/QPIYMYztZ _`Mh_�Z z�UBÖ¡ZNfhg[_�MRu`v
KNUHO9^mG9O;Q#UHIYVYfhg9UHZNO[_���\3G9IYfhg¿S;MPVE÷¨G9Ve_�UHIEMPG;i=S9UHI¥BXu�UHIt59nMPfhg;UoS9UHI � Ò;g9nMPIYU"ZNV�_ßS9ZNU
Ö?MPQPUBS9U[I�qÛ]RK~UBFHGTUHIY^PU[O9O9U[O9�m\3ZNU � Ò9g9nMRILU[O)ZNO h uKrÛG9O;S h f�rÛu�UHVYZ _`FHUHOTS9MRVLVYUHKNulU�÷¨Gõv
Ve_�U[IbG9O9S¿S9UHO9VYUHKNu�UHO¨¥kMRS9ZNG9Vbu9F[QPKN�¡S9U[I � fhg[dXMPIYFHVYfhg9ZNK~S9^R]m]PIYS9Z~O;Mh_�U ° 'ßd"Z~U)Z~O h M6rL�
¢£UHS9]mfhg�ulU·_�IYnMPQc_XS;MPV�×bUHIYg9nMRK _`O9Z~V ° '"§ °�Q F8d"ZNVLfhg9U[OØS;UH��¥bMPS9ZNG9VkS9U[I � Ò9g9nMRILU[OØG;O9S
S9U[ILU[O � fhgHdXMPIYFHVYfhg9ZNK~Sõvx¥kMRS9ZNG9V?ZNO h uKrräEG;O9SßZ~O h f�rÛ�Pâ;Z~O h M&rÛulU·_�IYnMPQc_/U[VX� �9JrZNO9UH�
dXUHZ _EU[OH_`i�UHIYO[_�UHO#�BU[]Pu9MRfhg[_�UHIrUHIYVLfhg9U[Z~O;UHOßS9ZNU � Ò9g9nMPIYUHOß��Z _�^mKNUHZNO9UHIYUH��×bU[ILg9nMRK _`O9ZNV
z{]PO °(' § ° Q h u9F8d"����Z _�FHG9O9U[g9��UHO9S;UHIE÷¨MPVYVLU rkQPIYn]PçRUHIYâ�G9O9S¨U[VbZNV�_TS9UHG`_`K~ZNfhg¨F[G¨UHIev
^RUHO9O9U[O9â�S9MPVYV3Ö?Z~fhg[_3z�]PO¿UHZNO9UH� QPIYn]PçRUHIYUHO}WXUHu;Z~U·_�S9U[I3¥EnG9fh^mVLU[Z _`U)S9U[I � Ò9g9nMPIYU"ZNO
S9ZNUr��U[]Pu9MRfhgH_`G9O9QRVLIYZ~fhg[_`G9O9Q/MPu;QPUHKNUHO;^H_?d"Z~IYS9�m\EUHIA¥kMPS;Z~G9V�UHZNO9U[V�a3UHG`_`IL]RO9UHO;V�_`UHIYO9V
ZNV�_�ulU[Z�u�UH^`MPO;OH_`UHI)÷¨MPVYVLU#MPu9g nMRO9QPZNQTz�]RO S9UHI)ÝtG9Ve_�MRO9S9VYQPKNUHZNfhg£G;O9Q}S9UHI)÷¨Mh_`UHIYZ~U[�
Þ3K~KNQPU[�TU[Z~O¿O9Z~���k_T��MPO¨i nG;I3U[Z~O9U[O¨abU[G`_�IY]PO;UHO9Ve_�U[ILO���Z _�U[Z~O9U[IÛ_8stÒ9ZNVLfhg;UHO¨÷¨MRVLVYU
z{]PO#�]�É%^� � U[Z~O9U[O}¥kMPS9ZNG9V�z{]PO��P �^m�.MPO9�¡j nG;I/S9Z~U[VLU[O}Z~Ve_"S9MPO;O °
' § ° Q / �&�D%P�
y3OH_`UHI�×bU[ILO;MPfhg9K nMPVYVLZNQPG;O9QØS;UHI"QRILMYztZ _�Mc_�Z z�UHOÜÖ¡ZNfhg[_�MPu;K~U[O9^mG9O9Q�ZNV�_ØZN� j;MPKNKNUÚF8dXUHZ v
U[I�QRUHQPU[O nG9u�UHIYK~ZNUHQRUHO9S;UHIrÒ;G9O9^[_�i n]RIL��ZNQPUHI�J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHO3d nMPg9IYUHO;S#UHZNO9U[IBy3�3v
S9IYUHgmG9O;Q S9UHVØabUHGõ_�IY]PO9U[O9V�_`UHIYO9VÚZN���TU[I#QRUHO9MRG�U[Z~O;UHV#S;Z~U[VLU[IÚWXUHu9ZNU8_`U¨UHZNO9U¨g;MPK v
u�UØ¥b]h_�Mc_�ZN]PO9VYÒ�UHIYZ~]mS9U�K~MRO9Q¿F[G6VYUHg;UHO9��\EZ~U[VE_�IYZ~�P_¨G9O[_�UHI���UHIhnG9fh^mVYZ~fhg[_�ZNQPG;O9Q¨S9U[I
Ö?Z~fhg[_�MRu9KNUHO9^mG9O9Q�O9ZNfhg[_b��UHg9I=F[G9�;¤3Z~O;FHG�^P]R�T�k_�â9S;MPVYV=S9ZNU/Jr��Z~VYVYZ~]RO9VLQRUHu9ZNU8_`U�UHZNO9U
u�UHVe_�ZN���/_�UTÞbG;VLS9U[g9OmG9O9QØulU[VLZ _�F[UHO9�A\EZ~UTqÛ]PKN^`MPÒ9Ò�UHO¨U[Z~O;UHVEabUHGõ_�IY]PO9U[O9V�_`UHIYO9VEulU·v
VYZ _`FHU[OXUHZNO9UHOX\EG9IYfhg9��UHVYVLU[I�µö�]� ��^m� h VYZ~U[g9U=Þbu;VLfhg9O;Z _L_B�P�N�P�N�6rL�P¥kG;O9SXG9�»S9ZNU=qÛ]PK v
^`MPÒ;ÒlU[OØ^`MPO;OØF[G9VLnMc_�F[K~ZNfhg#U[Z~O�ILU[K~Mc_�Z z¿QPIY]PçRUHVB¥kUHÒ9IY]PF[UHVYVLZNUHIYG9O9QRVLQRUHu9ZNU8_EU8ÙtZ~Ve_�ZNUHIYUHO;�à � j;MRK~K;z�]RO�qÛ]PKN^`MPÒ9Ò�UHO�^mn]PO;O9UHO�S9ZNU"J���Z~VYVLZN]PO;VLQRUHu9ZNU8_`UoMPG9iÛU[Z~O;Z~QRUo÷¨U8_`UHIE¤bn]Rg9U
nG9u�UHI�S9U[I¡abU[G`_�IY]PO;UHO9Ve_�U[ILO9]RulU[Ij5;nMPfhg9UÛMRG9VLQRUHS9U[g9O[_�VYUHZNO h ¤3MPIYS9Z~O;QkU8_�MPKN�R�&'P�6%&r�â u�UHZ
Þ3^£^mIYU8_`Z~]RO9VLVYnMPG;K~U[O"VY]PQPMRIAS9UHG`_`K~ZNfhg�S9MmnG;ulU[I=g9ZNO9MPG9VY�9\EZ~U[V=g9Mc_bFHG9IÛjl]PKNQPUHâ;S9MPVYVÛFH�N���
u�UHZ�U[Z~O9U[�.abU[G`_�IY]PO;UHO9Ve_�U[ILO9â�S;UHVYVLU[OØ¥k]c_�Mc_�ZN]PO9VYMPfhg9VYUbO;nMPg9U[ILG9O;QPVed�U[Z~VYUbVYUHO9^mIYUHfhg[_
F[G9It��UH]Ru9MPfhg[_�G;O9QPVYILZNfhg[_�G9O;QBVe_�U[g[_�âPG;O9SXS9UHVYVYUHOX÷¨MRQPO9U·_�i�UHKNS9MRfhg9VLUÛO;Z~fhg[_�MRK~KNFHGBdXUHZ _
QRUHQPU[O nG9u�UHItS;UHI�¥k]h_`Mh_�ZN]PO;VLMRfhg9VLU�z{UHIY^mZ~Ò9Òõ_�Z~Ve_�â[d nMRg9ILU[O9SXUHZNO9U[I¡yb��S9IYUHgmG9O;QbZN�T��U[I
u�UHZNS9UbJ���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO h F[G9��Z~O;S9UHVe_�_`UHZNK dXUHZNVYU�rBVLZNfhg[_�u9MRIrVYZ~O9S;�lÝtG;� qrG9KNVLÒ;IL]RÕ9K
_`ILMRQPUHOßMRK~VY]PâlMPu9g;nMPO9QRZ~QBz{]POÚS9U[Ir��UH]Ru9MPfhg[_`G9O9QPVYIYZ~fhg[_�G;O9QXG9O9SÚS;UHIBÖ¡MPQRUkS9U[I���MPQcv
O9U·_�ZNVLfhg;UHO�qÛ]PKNUÛZ~OX��U[FHG9Q/MRG9imS9Z~Ur¥k]h_`Mh_�ZN]PO;VLMRfhg9VLU[âõ��UHZNV�_/nG;ulU[I�dXUHZ _�UÛ��UHIYUHZNfhg9UÛS9U[I
q�G9K~VYÒ9g9MRVLUES9ZNU��BU[Z _`ILnMRQPUES9UHI/J���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHOßu�UHZNS9UHI/÷¿MPQPO;U8_�Ò�]PKNU�ulU[Z~�¡\3ZNUHVYU
��UHZ _�IYnMPQRUkVYZ~O9S�S9ZNU3ZNO�S9UHOØJr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHOßO;MPg9UES9UHI�qÛ]RK~U3UHO[_�Ve_�MRO9S9UHO;UHO#G;O9S
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(a) (b) (c)

I�J=JLK�M:K
� � i e"W^T�\dcV¦�e"f3g�`�f h�`�cTg�c�SZm�\dXPS�XP\¡m�`�fì¥$\d]�_�XPS�Z�[�`�ft¦�e�ftg�S�e?oxh�S
W y c�W�]�_�`�\dr
f3e"f3g�W�Z�\d[�hXm�m�f��k`�e"XPc�m�ft`�f3W�XP`�cVf3`�fbz{\^X�u N �%u��3m�m�f�� �dS � �X� � ���PZ � �}e�fth �
� �?�d] �
S�e"W6�$S�_
f�RYZY�� �(�

h O9MRfhgùILU[K~Mc_�Z z�ZNVe_�ZNVLfhg9U[IXÞbu9KNUHO;^£G;O9Q¨ZN�üWXIYMYztZ _`Mh_�ZN]PO;VLi�U[K~SæS9UHV"abUHGõ_�IY]PO9U[O9V�_`UHIYO9Vtr
Z~Où¥kZNfhg[_�G9O;QØS9U[VX��UH]Pu;MPfhg[_�U[ILVEUH��Z _�_�ZNUHIe_�U[OÜq�g9]h_`]PO9U[O9âAG9O9SØdXUHIYS9UHOÜZ~� i�]RK~QRUHO`v
S9UHO)MPG9fhg"MPKNV?J�Z~O9Ò�]PK vhqrG9KNVLÒ;IL]RÕ9K~UÛu�UHF[UHZNfhg9O9U·_��m\3MRV?u�UH]Ru9MPfhg[_`U8_�U�qrG9KNVYÒ9IL]RÕ9KPU[ILQRZ~uõ_
VLZNfhg}S9MPO;OØMRK~V/U[Z~O9U ny3ulU[ILKNMPQRUHIYG9O9QTS9UHI/u�UHZNS9U[O�J�Z~O;Òl]RK vhqrG9KNVYÒ9IL]RÕ9KNUH�
jAZ~O9S;U8_kS9ZNUI{�÷¨Mh_`UHIYZ~U[ienG`_�_`UHIYG9O9Q&|bS9U[I?÷¨MRQPO9U·_�i�U[K~S9KNZNO9Z~U[O9âmS9ZNU�S9ZNUBÞb^m^mILU·_�ZN]PO9VYVLfhg;UHZ v
ulU"Z~O9O;UHIYg9MPKNuØS;UHI ny3ulU[ILQRMPO9QRVLIYUHQRZ~]ROÚulU[Z¡U[Z~O9U[��u�UHVe_�ZN���/_�U[O�¥kMPS;Z~G9VbVLfhg9O;UHZNS9UHO9â
��Z _�QPKNUHZNfhg9UHI/¥kMc_�UoVe_�Mc_�_`â¡VY]Ed"Z~IYS�S9ZNUoÞb^m^mILU·_�ZN]PO}MPG;i�S;Z~Uou�UHZNS9U[O¨qÛ]PKN^`MPÒ9Ò�UHO)Ó�U8v
d�U[Z~KNVkMcÙ�ZNMPKNVes�����U8_`ILZNVYfhg#FHG;Ik÷¨MPQRO9U8_`i�UHKNS9MPfhg;VLU�VYUHZNO9�t\EZ~U[VbQPZNK _/Ó�UHS9]mfhg}OmG9IkS9MRO9O
U8ÙtMP^[_`â{d�U[O9O UHV"VLZNfhg ulU[ZrS9U[�ü÷¿MPQPO;U8_�i�U[K~S G;�üU[Z~O ZNS9UHMRK~U[Vo\EZ~Ò�]PKNi�UHKNS g9MPO;S9UHK _��à � j;MPKNKNUkUHZNO9UHV�OmG9I=KNUHZNfhgH_EQPUHVe_�n]RI�_`UHO���MPQRO9U8_`Z~VYfhg9UHOß\EZNÒl]RK~i�U[K~S9U[V�d"ZNILSßS;Z~UkÞ3^m^£IYU8v
_�ZN]PO�F[G9��Z~O9S;UHVe_)Z~O�U[ILVe_�U[IkabnMRg9UHIYG9O9Q�F[G�S9UHOTÓ�U·d�U[Z~KNVbKN]P^`MPKNUHO}÷¨MRQPO9U·_�i�U[K~S9MRfhg9VYUHO
MhÙtZNMPKNV�st����U8_�IYZNVLfhg¨VYUHZNO h VL�NG9��r�âÛS9ZNUbÓ�UHS9]mfhgæi nG9I�S9Z~U�u�UHZNS9UHOÜqÛ]PKNU"G9O[_`UHIYVLfhg9ZNUHS;K~ZNfhg
VLZNO9S9� à Ve_ßS9Z~UTÞb^m^mIYU8_�ZN]POÜMhÙtZNMPKNV�st����U8_�IYZNVLfhg9â?VL]�ZNV�_ßFHGæUHIed�MRI�_`UHO9â?S9MPVYV�MPG9fhg¿S9Z~U
MPO�S9UHO�qÛ]RK~^`MPÒ;ÒlU[O UHO[_`V�_`UHg9U[O9S9U}¥kn]PO[_`QPUHO;UH��Z~VYVYZ~]RO FHG;I h Ó�U8dXUHZNKNVßK~]R^�MRK~U[OKr�÷¨Mhv
QPO9U·_�i�U[K~S9MRfhg9VYUØVest�T��U·_�IYZ~VYfhg ZNV�_`�/\3MRV�ulU[S9UHG`_`U8_`â/S9MPVYV�S9Z~U}J��TZNVYVLZN]PO9Vez�U[I�_`UHZNK~G;O`v
QPU[O MPOùS9UHO u�UHZNS9U[O ÷¨MPQRO9U8_`Òl]RK~U[O h ÷ ÛÑ� ë �6rXOmG9I�z{]POùS9U[O qÛ]PKNMPIevXu;F8d"� � Z~fhg[_�v
d"Z~O;^PUHKNO �:� F·d"Z~VYfhg9U[OØS9U[I h KN]P^`MPKNUHO"rB÷¿MPQPO;U8_�i�U[K~S;MPfhg9VYU3G;O9S}S9UHI/J��TZNVYVLZN]PO9Vev/u9F8d"�
��UH]Pu;MPfhg[_�G9O;QPVYILZNfhg[_�G9O9Q"MPu9g9nMRO9QPU[O9�R�
Z~UXZNO�Þbu9u9���R�~�R kz{UHIYMPO9VYfhg9MRG9K~ZNfhg[_�â z�MRILZNZNUHIe_�p� d"nMRg9IYUHO9S6UHZNO9UHITyb��S9IYUHgmG9O9QæS9U[VTa3UHG`_`IL]RO9UHO;V�_`UHIYO9V3Ó�U8dXUHZNK~V�F8d"ZNVYfhg9UHO�U[Z~O;UH�
÷¨MhÙtZN�"G9��â=d�U[O9O�S9Z~U¿÷¨MPQRO9U8_`i�UHKNS9MPfhg9VYU)z�]R� ��UH]Ru9MPfhg[_�U[I3d�U[Q FHUHZNQh_`âkG9O9S*U[Z v
O9UH� ÷¨ZNO9ZN�"G9��âPd�U[O9OßS9ZNUb÷¨MRQPO9U·_�i�U[K~S9MRfhg9VYU/MPG9i{S9U[OÚ��UH]Pu;MPfhg[_�U[IÛg9Z~O#FHUHZNQh_`�;\EZ~U
JrZNO9Ò�]PKNÒ9G9KNVLÒ9IY]PÕ;K~U�u�UHVYZ _`FHUHOæS9MRg9UHIBÓ�U·d�U[Z~KNV�F8dXUHZ � st����U8_�IYZNUHÒ9G9O;^H_`UHâ=S;Z~U�FHGæS9U[O
qrg9MRVLU[OØQRUHg9n]RILU[O9â{FHG}S9U[O9UHO � � ��Z~O9ZN��MPKtu;F8d"�t��MhÙtZN��MPK�ZNV�_`�
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QRUHQPU[OlnG9u�UHI�K~ZNUHQRUHO9âmS9MRO9OTZ~Ve_�â[dXUHO9OTS9UHI � ZNfhg[_8d"Z~O;^PUHK � ¡ MPG9ilqÛ]PK£�3��ZNO9Z~��MRK h ��MhÙtZ v��MPK�rAZ~Ve_�â�S;UHI � ZNfhg[_8d"Z~O9^RUHK � à MPG9i�qÛ]PK£���TMcÙtZ~��MPK h ��Z~O9ZN��MPK�r��9\EMPVAu�UHS9U[G`_�U·_�âlS9MPVYVS9ZNU � st����U8_`ILZNUHÒ9G;O9^[_�UkS9U[IrJ�Z~O9Ò�]PKNÒ9G9KNVYÒ9IL]RÕ9KNU/QPKNUHZNfhg9FHU[Z _`Z~QRâ9S9�Ng9�;F[G9IrVYUHKNulU[Oßqrg9Mcv
VYUHâtu�UH]Ru9MPfhg[_`U8_�d�U[ILS;UHO9�t\EMPVbqrG9KNVLÒ;IL]RÕ9K~â¡S9MPVYV/VLZNfhg}MPG9VbS9UHI ny3ulU[ILKNMPQRUHIYG9O9Q�u9F·d"�
S9U[I � G;�T��U�S9UHI)JrZNO9Ò�]PKNÒ9G9KNVLÒ9IY]PÕ;K~UÚU[ILQRZ~uõ_�âBulU[VLZ _�F·_�S9MRO9O�UHu�UHO;i�MPKNK~VTF8dXUHZ � st�3v
��U8_`ILZNUHÒ;G9O9^[_�UkF[GÚS9ZNUHVYUHOßq�g9MPVYUHO9�l\3MRVrMRG9VrS9U[OEz�U[ILU[Z~O9i�MRfhg9UHO;S9UHO�QPU[]P��U8_`ILZNVYfhg9UHO
Þ3O9O9MPg;�TU[O�S9MPVYVÚ�P�NâkS9ZNU�Jr��ZNVLVYZN]PO�MPO�S9UHO*qÛ]RK~IYUHQRZ~]RO9UHO¨Ó�U8dXUHZNK~V#V�st����U8_�IYZNVLfhg
ZNV�_ÚG9O;Sæ�R�~âÛS;MPVX÷¨MRQPO9U·_�i�UHKNSæUHZNOÜZNS9UHMRK~U[VX\3ZNÒ�]PKNi�UHKNSæZNVe_�â=i�]RK~QRUHO9S9U�Vest�T��U·_�IYZ~VYfhg9U
q�G9K~VYÒ9IY]PÕ9KBVe_�UHg[_¨VY]P��Z _�ZN� �
Z~S;UHIYVLÒ9IYG9fhg6FHG�S9UHI�÷¨U[g9ILF[MPg9K�S9U[I�ulU[]Pu9MRfhgH_`U8_`UHO
q�G9K~VYÒ9IY]PÕ9KNUrz�]PO"áT¥bq h VLZNUHg;UXÞbu9u9�¡�P�N�6r��
÷¨n]RQPKNZ~fhg;U3y3ILVYMPfhg9U[OØipnG;IkS9MPV/Þ3G9i _�IYU8_`UHOTz{]PO�MPVes�����U8_`ILZNVYfhg9UHO�qrG9KNVYÒ9IL]RÕ9KNUHO�VLZNO9S
U[Z~O9UXO;Z~fhg[_)McÙ�ZNMPKNVes�����U8_`ILZNVYfhg9U�Jr��Z~VYVYZ~]ROØMRO�S9UHO�qÛ]RK~U[OØ]mS9U[IkUHZNO�QPU[V�_`n]PIe_�UHV/��Mcv
QRO9U8_`Z~VYfhg9UHV�\EZNÒl]RK~i�U[K~S9�T\EUHO9^mu9MRIßd"nMPIYUùMPG9fhg»U[Z~O9U�_�UHZNK d�U[Z~VYU�Þbu;VLfhg9Mc_�_`G9O9Q*S9U[I
J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHO S;G9ILfhg�S9U[O*÷¨Mh_`UHIYZ~U[V�_`IL]R� ZNO*S9UHIÚ÷¿MPQPO;U8_�]RVLÒ;g9nMPIYU h ��MPVY^P]
x � G9O[s�MRU8z
�6' � )RuKr���\EZ~U[V�dTnG9IYS9UØÓ�UHS9]mfhg»FHG�S9UHGõ_�KNZ~fhg9U[O6×bUHIYnMPO9S9U[ILG;O9QPU[OøS9U[I� Ò�UH^[_`ILU[O�ipnG;g9ILU[O9âbnMRg9O9KNZ~fhgÜd"ZNU�VLZNU�u�UHZ&ÊRï ì�q�ZNO�Ö?Z~fhg[_`^£G;I�z{UHO�ulU[]Pu9MRfhgH_`U8_ßdXUHIev
S9U[O9�=\EG9IYfhgæS;Z~UßQRILMYztZ _�Mh_`Z z{U"Ö?Z~fhg[_�MRu9KNUHO9^mG9O9Q}ZNOùS9UHI � fhgHdXMPIYFHVYfhg9ZNK~S;�TU·_�IYZ~^mâAS9ZNU
S9MRVXWXILMYztZ _�Mc_�ZN]PO9VYi�UHKNSùUHZNO9UHV�á�¥kq�g9ZNO9IYUHZNfhg9UHO9SùQRG`_Øu�UHVYfhg9ILU[Z~uõ_�â{d"ZNILSùU[Z~O9UXz�]PIev
g9MRO9S9U[O9U � st�T��U·_�IYZ~UXS9U[I/Jr��ZNVLVYZ~]RO9Vez�UHIe_�U[Z~KNG9O9Q)O9ZNfhgH_"F[UHIYV�_`n]PIe_��
Þ3G9VLQRMPO9QRVLÒ;G9O9^[_3u�UHZ�S9UHI�÷¨]mS9UHKNK~ZNUHIYG9O9Qkz�]ROßqrG9KNVLÒ;IL]RÕ9K~U[O�VLZNO9SÚU[OH_8dXUHS;UHIr÷¿]£S;UHK v
KNU�S9UHIÛJ��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHOo]mS9U[IÛÒ9g9nMPO;]P��UHO9]RK~]RQPZNVLfhg;U�J��TZNVYVLZN]PO9VYfhg9MRILMR^H_`UHIYZ~Ve_�ZN^PU[O



�P��%�ÞbO9VYnMh_`FHU�FHG9I à OH_`UHIYÒ9IYU8_�Mc_�ZN]POØS9UHI/q�G9K~VYÒ9IY]PÕ9KNU )R�

h VYZ~U[g9U�Þbu9VYfhg9O9Z _�_}�P�N�P�N�6r���ÞbG9V�S9U[O}z�U[ILVYfhg9ZNUHS9U[O9UHO ÷¿]£S;UHKNK~U[O�S9UHITJr��ZNVLVYZN]PO9VYILU·v
QPZN]PO9U[OßK~MRVLVYUHO�VYZ~fhgßO;UHu�UHOßS9U[O�z�]R�
��UH]Ru9MPfhg[_�G;O9QPVed"Z~O;^PUHK�MRu9g9nMRO9QPZNQPU[O � Ò�UH^[_`ILU[O
MPG9fhg qrG9KNVLÒ;IL]RÕ9K~U#UHIYg9MPK _�U[O h F[�~���BabMPQRUHKB�6'R�P�Pâr¤bMPIYS9ZNO9Q¿U·_�MRK~�B�6'R�6%Pâ�÷ ÕU[VLF2ÕMPIY]PV
x abMRQPU[K3�&'P�P�Ru9âbwXZNZE�6'P� � â3�BG;ILO9MRILSøU8_ MPKN�3�&'6'P�RâbÞ3ILMYs{MÞx ¤bMRILS9ZNO9Q6�6'6'&'6rL�
\3ZNUæJr��Z~VYVYZ~]RO9VLQRUHu9ZNU8_`U¨ZNOøS9ZNUHVYUHOö÷¿]£S;UHKNK~U[OöulU[VLZ _�F[UHO�UHZNO9U¿McÙ�ZNMPKNVes�����U8_`ILZNVYfhg9U� fhg9U[Z~u�UHO`v h qxðñéRò�rÚ]mS9U[I � nMRG9K~U[O9QPU[]P��U8_`ILZNU h îáÖPð v ó)ê"r�âÛdXUHVedXUHQPU[O6S;Z~U�U[ILg9MRK _`UHO9U[O
qrG9KNVYÒ9IL]RÕ9KNUkUHu�UHO9i�MRK~KNVBV�st����U8_�IYZNVLfhgÚVYZNO9S9� � ]"QRUHu�UHOÚS9ZNUHVYUbÞ3ILu�UHZ _�U[OÚF8dXMPI�^PU[Z~O9U[O
ÞbG9i�VYfhg9KNG9VYVonG;ulU[IES;Z~UTybIYVLMRfhg9UoS9U[I�ÞbVes�����U8_`ILZNU"S;UHI�ulU[]Pu9MRfhg[_�U8_`UHO¨q�G9KNVLÒ9IY]PÕ;K~U[â
Ó�UHS9]mfhgXKNMPVYVLU[O�VLZNfhg�UHZNO9Z~QRU=JrZNQPU[O9VYfhg9MPi _`UHOES9UHI?qrG9KNVLÒ;IL]RÕ9K~Uld"ZNU=FH�N���PS9U[ILU[O�JrO9U[ILQRZ~U·v
MPu9g;nMPO9QRZ~QR^PUHZ _=G9O9SXS9MRVtÞbG;i _�IYU8_�U[O�z�]RO�V�_`UHZNK~U[OXj�KNMPO;^PUHO¥�mG9MRK~Z _�Mc_�Z zTIYUHÒ9IY]mS9G9FHZNUHIYUHO;�
\3U[IoJrZNOK59G;VLVXS9U[VXMPG9VXS;UHIXÞbKNKNQPUH��U[Z~O9U[OÜ¥bUHKNMh_�Z ztZ _`nMh_`V�_`g9UH]RILZNU�i�]PKNQPUHO;S9UHOæJr��UH^[_�V
S9UHIßÖ?Z~fhg[_`MPu9KNUHO9^mG9O;QæS;UHIßUH��Z _�_`Z~U[I�_`UHO�qrg9]c_�]RO9UHO�Z~� V�_`MPIY^PU[O WXIYMYz�Z _�Mc_�ZN]PO9VYi�UHKNS
S9UHVBabU[G`_�IY]PO;UHO9Ve_�U[ILO9VrG9O9SÚS9U[ILU[OÚÞbG;V�d"ZNIL^mG9O;QPUHO�MRG9i�S9ZNUbqrG;K~VYÒ9IY]PÕ9KNU�d"G9IYS9UAz�]RO
¥kZN�lU[I�_zx ÷ ÕU[VLF2ÕMPIY]PV h �6'R�P�&rBG;O9S}÷ ÕUHVYF�ÕMRIL]RVIx ¥kZN�lU[I�_ h �6'R�P�6rBG9O[_�U[ILVYG9fhg[_���\EUH�3v
O9MPfhgßg;Mh_3u�UHZ�QPU[QPUHu�UHO;UHI à O[_�U[O9VYZ _`nMh_�Vez�U[I�_`UHZNK~G;O9QXK~]R^`MPK;MROßS9UHOßJ���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO
S9ZNUßÖ¡ZNfhgH_`MPu9KNUHO;^£G;O9QØU[Z~O;UHOæQPIY]PçPU[O¿J�Z~OK5;G9VLVXMRG9irS;Z~U à O[_�U[O9VLZ _�nMc_�Vez�U[I�_`UHZNK~G9O;QPâ�d"ZNU
VLZNU"U[Z~OTdXUHZ _TU[O[_�i�UHIYO[_�U[Ib��UH]Ru9MPfhg[_�U[IkIYUHQPZNVe_�IYZ~U[I�_ h VYZNUHg9U)Þbu9VYfhg9O9Z _�_<%P�NäP�N�6r��?\3MRg9UHI
d�U[ILS;UHO�S9ZNUHVYUXz{]PO9U[Z~O;MPO9S9U[I/z{UHIYVLfhg9ZNUHS;UHO9U[O à OH_`UHO9VYZ _ nMh_`V�z{UHIe_�U[Z~KNG9O9QRUHO ZN� i�]RK~QRUHO`v
S9UHOæMPKNVEK~]R^�MRK~U)Jr��ZNVLVYZ~]RO9VYfhg9MPIYMP^[_�U[ILZNVe_�ZN^#]mS9UHIEUHZNO9i�MRfhg¿Jr��ZNVLVYZN]PO9VYfhg9MPIYMP^[_`UHIYZ~Ve_�ZN^
G9O9S�MPKNV�MRV�st��Ò`_`]h_�ZNVYfhg9U � _`ILMRg9KNG9O9QPVYfhg9MRILMR^H_`UHIYZ~Ve_�ZN^"]mS9U[I�U[Z~O;i�MPfhg � _`ILMRg9KNG9O9QPVYfhg9Mcv
ILMR^[_�UHIYZNV�_`Z~^Úu�UHF[UHZNfhg9O9U·_��
JrZNO9UßMPVest���TU·_�IYZ~VYfhg9U�Jr��ZNVLVYZN]PO9Vez�U[I�_`UHZNK~G9O;QØMROæS;UHO qÛ]PKNIYUHQPZN]PO;UHO¿^`MRO9OùÒ9ILZNO9F[Z~Ò`v
Z~U[K~KÛS;G9ILfhg¿UHZNO9UHOÜO9Z~fhg[_ßMhÙtZNMPKNV�st����U8_�IYZNVLfhg9U[O¨Þb^m^mIYU8_�ZN]PO;VLVe_�IY]P�
z�U[ILG9IYVYMPfhg[_kdXUHIev
S9UHO;â�d"Z~U}UHVßF[�~���/ZNO6Þ3u9u9�/�R�~� h uKrßG;O9S h SKr h � �¦%P�6rTS9MRILQRUHVe_�UHKNK _}ZNV�_`â/G9O9S¿d�U[K v
fhg9UHIØMPG9i à O;V�_`MPu9ZNK~Z _�nMc_�U[Oö]mS9UHI�jAK~G9^[_`G9Mh_`Z~]RO9UHOöZNOöS9U[I ny3ulU[ILQRMPO9QRVLIYUHQRZ~]RO h VLZNUHg9U
Þbu9VYfhg9O9Z _�_T�P�N�P�N�6r�FHG9IhnG9fh^mQPU[ienG9g9Ie_�d�U[ILS9U[OØ^`MRO9O9�ty3��MPG;i?S9ZNUHVYUB�*UHZNVLUXS9ZNUXMPVest�3v
��U8_�IYZNVLfhg9U[OÚqrG;K~VYÒ9IY]PÕ9KNUAz�]ROEáT¥kq6FHGÚU[IL^mKNnMPIYUHO9â;Õ`_�_`U8_�U[OX�*MPO9Qzx���U[K _`UHI h �&'P�P�&r
S9ZNUØqÛMRILMR�TU·_�U[IoMPVest�T��U·_�IYZ~VYfhg9UHI"Ò9g9nMPO;]P��UHO9]RK~]RQPZNVLfhg;UHIoJ��TZNVYVLZN]PO9Vez�U[I�_`UHZNK~G;O9QPU[O9�à O S9ZNUHVYUH� ÷¨]mS9UHKNK�d"ZNILS S;Z~UÚÞ3V�st����U8_`ILZNUÚS9U[VoÞb^m^mILU·_�ZN]PO9VYVe_�IY]P��VXS9MPS;G9ILfhgùu�U8v
QPIhnG9O9S9U·_�â=S;MPVYVXS9Z~Uß÷¿Mh_�U[ILZNU�Z~O S;UHI nybu�UHIYQPMRO9QPVYIYUHQPZN]PO¿UHZNO9UßFHG9I"÷¨MPQRO9U8_`]PVYÒ9g9nMPIYU
G9O[_�U[ILVYfhg9ZNUHS9KNZ~fhg;U��
Z~O;^PUHKNQPU[VLfhg[d"ZNO9S9ZNQP^RUHZ _)ulU[VLZ _�F·_��A¢£U"O9MRfhg9S9UH��â?]Pu¨S9ZNUHVYU/�
ZNO`v
^PU[K~QRUHVYfhgHd"ZNO9S9ZNQP^RUHZ _B^mKNUHZNO9UHIA]mS9UHIAQRILn]RçPUHI?MPKNVAS9Z~U�S9U[IA÷¨MPQRO9U8_`]PVYÒ9g9nMPIYUrZNVe_�â�^P]RÒ9Ò�UHK _
S9ZNUb÷¨Mc_�UHIYZNUbMP� à O9O9U[O9IYMPO9SÚS;UHI � fhg9UHZNu�Ubu�U8z�]RILF[G9Qh_bMROÚS9ZNUbu�UHZ{S9U[Ir¥k]c_�Mh_`Z~]RO�Ó�U8v
d�U[Z~KNV/i nG9g9IYUHO;S9UHO}]mS9UHI/g;Z~O[_�U[ILU[O}÷¨MPQRO9U8_`i�UHKNS9K~ZNO9ZNUHO}MPO;�
BXu�UHZNO9U�S9U[G`_�KNZNfhgÎMPVest�T��U·_�IYZ~VYfhg9UùJr��ZNVLVYZ~]RO9Vez�UHIe_�U[Z~KNG9O9Q�MRO�S9UHO�qÛ]RK~IYUHQRZ~]RO9UHO
_�Mc_�V nMPfhg9KNZ~fhg�S9G9IYfhgöUHZNO9U[O�O9ZNfhg[_ùMcÙtZ~MRK~Vest�T��U·_�IYZ~VYfhg9UHOøÞb^m^mILU·_�ZN]PO9VYV�_`IL]R� z{UHIYG9Iev
VLMRfhg[_?dXUHIYS9UHO)^`MPO9O9â�ZNVe_/G;�TVe_�IYZ _�_�U[O9�9\EZ~U � _`ILU[G9G9O9QES9U[VÛUHZNO9i�MPKNK~U[O9S9U[O)WXMRVLU[V�ipnG;g9I�_
S9MPF[G9â�S9MPVYV�S;Z~U3Jr��Z~VYVYZ~]ROEz�]PO#¥kn]PO[_�QRUHO9Ve_�IYMPg;K~G9O;QXMPOÚS9U[O,Ô&Ö6×�qpì²Ö6×�q�U[g9UHIBZNVL]c_�IY]PÒ



)R� ¥kn]PO[_�QRUHO9Ò;G9K~VYMPIYU

ZNV�_ h ��MPVY^P]�x � G9O[s{MPU8zæ�6' � �6rL��Þ3G9fhg}MPO9S;UHIYUE÷¿]£S;UHKNK~IYUHfhg9OmG9O;QPUHO�S9U[G`_�U[O�S9MPIYMPG9i
g9ZNO9â£S9MPVYV�S9Z~U[VLU[I¡J��lU[^H_/FHG"QPUHIYZNO9QkZNV�_`âRG9��S;Z~UBZ~O/z�ZNUHKNUHO"qrG9KNVLÒ;IL]RÕ9K~U[OXulU[]Pu9MRfhg[_�U8_`U
Þ3V�st����U8_�IYZNUEU[IL^mKNnMPIYUHOØFHG}^mn]PO9O9U[O h wXILMRG9V/�6'&'P�RâlwXIYMPG9V�U·_"MPKN�t�6'&'P�6rL�
J�Z~O9U3MPO9S;UHIYU3J�IL^mKNnMPIYG9O9QoipnG9I�S9ZNUEÞbVes�����U8_`ILZNUES9UHI�u�UH]Pu;MPfhg[_�U·_�UHOØqrG9KNVYÒ9IL]RÕ9KNUbZNV�_`â
S9MRVLVAa3UHG`_`IL]RO9UHO9Ve_�U[ILO;UBU[Z~O�QRUHVe_�n]PIe_�U[VA�TMRQPO9U·_�ZNVLfhg;UHVÛ\EZ~Ò�]PKNi�UHKNS�ulU[VLZ _�F[UHO9â9u�UHZlS9UH�
S9ZNU�ulU[Z~S;UHO�÷¨MPQRO9U8_`Òl]RK~U�O9ZNfhg[_kMPG9i�UHZNO9UHIÛQRUH��UHZNO9VYMP��UHO)WXUHIYMPS9U[O)S;G9ILfhgTS9U[OT÷¿Z _Lv
_`UHKNÒ9G9O9^[_ES;UHV � _�UHIYO9V�K~ZNUHQRUHO9� �
Z~IYSÚS9G9IYfhgßS9ZNUkQPKN]Pu;MPKNU � _ n]RILG9O;QoS9UHV�÷¨MPQRO9U8_`i�UHKNS9VYâ
S9ZNUßS9G9IYfhgæg n]Pg9U[ILU�÷¨]R��UHO[_�Ußu�UHVYfhg9IYZ~U[ulU[OÚdXUHIYS9UHOù^`MPO;O9â=MPG;fhgÜS9MRVXK~]R^`MPKNUTjlUHKNS
ZNOùS9UHIXa3nMPg9U�S9U[IoqÛ]PKNU)u�UHU[Z~O"59G9VYV�_`ârVY]�^`MRO9OÜS;MPS9G9IYfhgæS9Z~UßÞ=ÙtZ~MRK~Vest�T��U·_�IYZ~U�S9U[I
U[Z~O9F[UHKNO9UHO)Jr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[OXFHUHIYVe_�n]PIe_¡dXUHIYS9U[O h qÛMRIL��MRILâc�
g9Z _`U¦x � _`UHKNK~ME�6'R�6'6rL�à Ve_BS9ZNUBÞbu[d�U[Z~fhgmG9O;QÛz�]ROoUHZNO9U[��ZNS9U[MPKNUHO"\EZNÒl]RK~i�U[K~S)O£G;I�QRUHIYZ~O;QPâPVY]Ûd"ZNIYSoS9MPV�KN]P^`MPKNU
÷¨MRQPO9U·_�i�U[K~SÜMPO¿S;UHOæqÛ]PKNUHO�Ó�U·d�U[Z~KNVXZ~OæUHIYVe_�UHIEabnMRg9UHIYG9O9Q���Z _ÚS9U[� UHZNO9U[VEZNS9U[MPKNUHO
\EZ~Ò�]PKNV�z�U[ILQRK~U[Z~fhgmu9MRIrVYUHZNO9�{\3ZNUXÖ¡MRQPU3S9UHV/U[Z~O9U[OØ÷¿MPQPO;U8_�Ò�]PKNV�Z~Ve_oS9MPO;OØOmG9I?dXUHO9ZNQ
z{]PO S9U[� qrG9O9^[_�MPG9i/S;UHI�BXulU[Ij59nMRfhg9U#S;UHVTabUHGõ_�IY]PO9U[O9V�_`UHIYO9Vbz�UHIYIhnG9fh^[_�ârS;UHITMPG9i
U[Z~O9U[I�WXUHIYMPS9U[OÚS9G9IYfhg#S9U[OØMRO9S9U[ILU[O#qÛ]PK�G9O9S�S9U[OØ÷¨Z _�_`UHKNÒ9G9O9^[_oS9U[V � _�U[ILO9V�KNZ~U[Qh_`�à O�S9ZNUHVYUH� jlMPKNK/VLZNO9S�S9ZNU}Jr��Z~VYVYZ~]RO9V�z{UHIe_�U[Z~KNG9O9QRUHO�MRO6S9U[O�ulU[Z~S9U[O�qÛ]PKNUHO O;nMPg9U·v
IYG9O9QRV�dXUHZNVLUØMhÙtZNMPKNV�st����U8_�IYZNVLfhg9â?dXUHVYg9MPKNu�MPG9fhg6S9Z~U�J�Z~O;Òl]RK~Ò9G;K~VYÒ9IY]PÕ9KNUØMRK~VßVest�3v
��U8_`ILZNVYfhg u�U8_�IYMPfhg[_`U8_�d�U[ILS;UHO�^£n]RO9O9U[O9� à � WXUHQRUHO9VYMh_`FØF[G9� jlMPKNK/UHZNO9UHVßZNS9U[MPKNUHO
\EZ~Ò�]PKNi�UHKNS9VTVLZNO9S�OmG9O MRulU[I"S9ZNU � s�����U8_`ILZNUHÒ;G9O9^[_�UØS9UHI)JrZNO9Òl]RK~Ò;G9K~VYÒ9IY]PÕ9KNUÚO9ZNfhg[_
��UHg;I/Ò9g9MPVYUHO;QPKNUHZNfhg9â{VL]RO9S9UHIYO�QPUHQRUHO9U[Z~O;MPO9S9U[I?z�UHIYVYfhg9]Pu�UHO9�{\EMPg9U[I/ILU[VLG;K _`Z~U[I�_oMPG;V
ZNg9IYUHI nybu�UHIYK~MRQPU[ILG9O;Q)U[Z~O}MPVest���TU·_�IYZ~VYfhg9U[VBq�G9KNVLÒ9IY]PÕ;K~�
� ]/Õõ_�_�U·_�Ö¡U[MPg[s h �6'&'P�6r{S9ZNU=MRV�st����U8_�IYZNVLfhg9U[O�qrG9KNVLÒ;IL]RÕ9K~Ulz{UHIYVLfhg9ZNUHS;UHO9U[I£áT¥kq���Z _
Ò9g nMPO9]R�TU[O9]PKN]PQRZ~VYfhg9U[OoJr��ZNVLVYZ~]RO9VYfhg9MPIYMP^[_�U[ILZNVe_�ZN^PUHOBz{]POT¥kZNO9Q65 nMRfhg9UHO)G9�
F·d�U[Z9QPU·v
QRUHO9U[Z~O9MRO9S9U[Irz{UHIYVLU·_�F·_�U h Ö	øIqxí ×�ro÷¨MRQPO9U·_�Ò�]PKNUH�=\EZ~UßJ��lU[^[_�UßS9U[IoÖ¡ZNfhg[_�MPu;K~U[O9^mG9O9Q
u�UHZ9S;Z~U[VLU[�*×bUHIYi�MPg;ILU[OkdXUHIYS9UHO3z{]POT¥kZ~��UHIe_bU8_EMPKN� h �6'&'Pä&r�G;O9S�Ö¡UHMRg[s,x�Ö?Z h �&'6'R�6r
u�UHIhnG9fh^mVLZNfhg[_�ZNQh_`��ÞbG9VkU[Z~O;UH�ÑJr��Z~VYVYZ~]RO9VL��]mS9U[K~K�F·d�U[Z~U[IkQPU[QPUHO;UHZNO9MPO9S;UHI?z�U[ILVYU8_`F8_�U[I
qÛ]RK~^`MPÒ;ÒlU[OXulU[V�_`Z~����UHOo��G9KNZN^EU·_BMRK~� h �&'6'P�Râ �6'&'P�&r�MPG9V�qrG9KNVYÒ9IL]RÕ9KNUHO�z�]RO>%Py �R�PäR�hv
�R�æG;O9Sæ×bUHKNM�ábvh�ùO9UHu�UHO*S9U[� Ö	øIqxí ×oG9O9S*S9U[IÚWXILn]RçPU}S9U[IßJr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHO
MRG9fhg#U[Z~O9ZNQPU � stVe_�UH��Ò9MRILMR��U8_�U[IL�{÷¨Z _oÒ9g9nMRO9]P��UHO;]PKN]PQPZNVYfhg9UHOÚJ���Z~VYVLZN]PO;V�z{UHIe_�UHZNKNG9O`v
QRUHOEz�]ROÚS9IYUHZlJr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHO;â9F8dXUHZ�QPU[QPUHO�nG9ulU[ILKNZNUHQPU[O9S9U[OTqÛ]RK~^`MRÒ9ÒlU[OÚG9O9S#UHZ v
O9U[�
IYZ~O;QPi�n]PIY��Z~QRUHOTWXUHu9ZNU8_bG;� U[Z~O9U[O�S9UHI=qÛ]RK~U[â�S9UHIYUHOTWXUH]R��U8_�IYZNU/Z~O�UHZNO9U[� O9ZNfhg[_
^R]PMhÙtZNMPKNUHO�ÔXG9MPS;ILG9Ò�]PKNi�UHKNS�u�UHQPIhnG9O9S;U8_)ZNV�_`â¡Õ`_L_�U[O¨qÛMPO9fhg;UHO9^R]�x qÛ]RV�_`O9]Yz h �&'6'&%6r
q�G9K~VYÒ9IY]PÕ9KNUrz�]PO�¤bU[I�ábvh�P�
à � ¥kMPg9��U[O*S9Z~U[VLU[IÚ\E]P^[_�]RILMRILu�UHZ _�d"G9ILS;UHO�UHZNO9U�×�Z~U[K~F[MPg9Kku�UH]Ru9MPfhg[_`U8_�U[IÚqrG;K~Vev
Ò9IY]PÕ;K~U[â�ZNO9VYulU[VL]RO9S9U[ILU�S9U[IXÔXG9UHKNK~U[OÜ¤3UHIBá3vx�Râ�ã/U[OØábvhä�G;O9SÚ×bU[K~M)á3vx�RâÛ�TZ _#S9U[I
÷¨U·_�g9]mS9U?z{]POTwXILMRG9VAU8_bMPKN� h �&'6'R�6rAMPO9MRK stVYZ~U[I�_`� à �
WXUHQRUHO9VYMh_`F�F[G�u9Z~VYg9U[ILZNQPU[O"÷¨]cv
S9U[K~KNUHOØFHG9I�J�IL^mK nMPIYG9O9QoS9U[V/ÝtG9Ve_�MRO9S9UH^R]P����UHO9VBS9U[IBMRV�st����U8_`ILZNVLfhg;UHOÚq�G9K~VYÒ9IY]PÕ9KNU
KNZ~U[QPU[OßulU[Z�S;Z~U[VLU[Ir÷¨U·_�g9]mS9U3^PUHZNO9U3�T]mS9U[K~KNZNUHIe_�UHO#]£S;UHIrÒ;g nMPO9]R��UHO9]RK~]RQPZNVLfhg9U/J���Z~Vev



�P��%�ÞbO9VYnMh_`FHU�FHG9I à OH_`UHIYÒ9IYU8_�Mc_�ZN]POØS9UHI/q�G9K~VYÒ9IY]PÕ9KNU )Rä

VLZN]PO;V�z{UHIe_�UHZNKNG9O9QPU[O6F[G�WXILG9O;S9UH�3JrV�dXUHIYS9UHO¿ztZ~U[K~��U[g9IÚu�UH]Pu;MPfhg[_�U·_�U�qrG;K~VYÒ9IY]PÕ9KNU
S9MPIYMPG;i�g9Z~OøG9O[_�UHIYVYG9fhg[_�âE]PuöVYZ~UÜ��Z _ùS9UHI�ÞbO9O;MPg9��U#z�UHIe_�IYnMPQRK~ZNfhg�VLZNO9S9âES9MRVLVØS9Z~U
ybIYVLMRfhg9UbS;UHIBÞbVes�����U8_`ILZNUEMPG9VYVLfhg;K~ZNUHçRK~ZNfhgßUHZNO#KNUHZNfhg[_�QRUHVe_�n]PIe_�U[Vr��MPQRO9U8_`Z~VYfhg9U[Vr\EZ v
Òl]RK~i�U[K~S�Z~Ve_�� à Ve_ùS;Z~U[V�S;UHI�j;MPKNKNâEG;O9SøVYZ~O;SöS9MPI nG9u�UHI�g9ZNO9MPG9V}MRG9VØG;O9MPu9g nMPO9QRZ~QRUHO
��UH]Pu;MPfhg[_�G9O;QPUHO*S;Z~U � stV�_`UH��Ò9MRILMR�TU·_�U[I#S9U[VØF[GöG9O[_�U[ILVYG9fhg9U[O9S9UHOø¥ n]PO[_�QRUHO9Ò;G9K v
VLMRILVXu�UH^`MRO9O[_�â=VY]�K~MRVLVYUHOæVYZ~fhgæG9O[_�U[IoulU[V�_`Z~���k_�UHO�×b]RILMRG9VYVLU·_�FHG;O9QPU[O¿VY]Yd�]Rg9KAS9Z~U
MPVest�TÒõ_�]h_`Z~VYfhg9U � _`ILMRg9KNG9O9QPVYfhg9MRILMR^H_`UHIYZ~Ve_�ZN^�S9UHI/J���Z~VYVLZN]PO;VLIYUHQRZ~]RO9UHO9â{MRK~VkMRG9fhg�S9Z~U
Ö¡MRQPU�S9U[I#÷¨MRQPO9U·_�Ò�]PKNU�S9UHVØabUHGõ_�IY]PO9U[O9V�_`UHIYO9VÚIYUHKNMh_`Z z�FHG9I#¥k]h_`Mh_�ZN]PO;VLMRfhg9VLU}u�U8v
V�_`Z~����UHO;� � fhg9KNZ~U[çPKNZ~fhg�^`MPO9O���MPO���Z _"U[Z~O9U[�»�*UHIe_XipnG;IkS9MPV?×bU[ILg9nMRK _`O9ZNV/F8d"ZNVLfhg9U[O
S9UH��¥kMPS9ZNG9V�S9U[VBa3UHG`_`IL]RO9UHO;V�_`UHIYO9V�G9O9S�VLU[Z~O9U[� � fhg[d�MRILF[VLfhg;Z~KNS9IYMPS9ZNG9VrS;Z~UEK~]R^`MPKNU
Jr��ZNVLVYZ~]RO9Vez�UHIe_�U[Z~KNG9O9QTUHZNO9U[IkqrG9O;^H_:�mG9UHKNK~U"MPO}S9UHO}÷¨MRQPO9U·_�Ò�]PKNUHO}u�UHIYUHfhg9O9U[O9âtG9O;S
S9MPIYMPG;VÛ�BU[S9ZNO9QPG9O;QPUHO#nG9u�UHIrS9Z~U/QRUH]R�TU·_�IYZ~VYfhg9U�ÞbG;VLS9U[g9OmG9O9QXS9U[I=Jr��ZNVLVYZN]PO9VYQPU[u9Z~U·v
_�UXMRu9K~U[Z _`UHO9� à ��i�]PKNQPU[O9S9U[OØwXMRÒ9Z _`UHK�ZNV�_"S;Z~U[VLU�÷¨U·_�g9]mS9UXZN��\EU8_`MPZNKtS9MPIYQPU[V�_`UHKNK _`�



\EUHI}ÞbG;VLQRMPO9QRVLÒ9G;O9^[_æu�UHZXS9U[I�Þ3O9MPK stVLUæS9U[IØMRV�st����U8_�IYZNVLfhg9U[Oøq�G9K~VYÒ9IY]PÕ9KNUßz{]PO
á�¥kq ��Z _�S9U[I�÷¿U8_�g;]£S;U=z{]POßwXIYMPG9V�U8_XMPKN� h �6'6'R�6r=VYZNO9SÚF8dXUHZ�Jr��ZNVLVYZN]PO9VYILU[QPZN]PO9U[O9â
S9ZNU"O;Z~fhg[_ßMPG9iÛU[Z~O9U[I3QRUH��UHZNO9VYMP��UHO¿Þbfhg9VYU"S9G;ILfhg¨S;UHO¨÷¨Z _�_`UHKNÒ9G9O9^[_ÚS9U[V3a3UHG`_`IL]cv
O9U[O9Ve_�UHIYO9V3K~ZNUHQRUHO9����U8z�]RIbZN� i�]PKNQPUHO;S9UHO¨S;Z~Ub×b]PIYQPU[g9UHO9VedXUHZNVLUXu�UHZAS9U[IbÞbO;MPK s�VYUHOõv
��U8_`g9]mS9UbZN� \EU8_�MRZ~K{S9MRILQRUHKNUHQc_bZ~Ve_�â{VYZ~O9SØZ~O#Þbu9VYfhg9O9Z _�_XäP�N�"F[G9O9nMPfhg;V�_�S9MPVBÝtG9Ve_�MRO`v
S9U[^P]R�T��U[O�MRV�st����U8_`ILZNVLfhg;UHIÚq�G9K~VYÒ9IY]PÕ9KNUHâbMPG9VYQPU[g9UHO9SÜz{]PO�S9UHI � _�IYMPg;K~G9O;QPVez�UHIev
_`UHZNK~G9O;QæF·d�U[Z~U[I�QPUHQRUHO9U[Z~O;MPO9S9U[Ikz{UHIYIhnG;fh^H_`UHITJr��ZNVLVYZ~]RO9VYILU[QPZN]PO9U[O9ârG9O;S�S;Z~U}S9MRulU[Z
z{]PIYK~ZNUHQRUHO9S9U[OÚQPU[]P��U8_`ILZNVYfhg9UHO"×bUHIYg9nMPK _�O;Z~VYVLU�U[ILKNnMPG`_`UHIe_��
\EZ~UÜ÷¨U8_`g9]mS9UæulU[Z~O9g;MPK _�U8_ ZN� d�U[VLU[OH_`K~ZNfhg9U[OöF8dXUHZ � fhg9IYZ _L_�U[� à ��U[ILVe_�U[O � fhg9IYZ _L_h Þbu9VYfhg9O9Z _�_�äP�N�P�N�6rkd�U[ILS9U[O S9ZNUØu�UH]Ru9MPfhg[_�U·_�U[O�qrG9KNVYÒ9IL]RÕ9KNUÚS9MPg;Z~O9QRUHg9U[O9S�G9O[_`UHIev
VYG9fhg[_�â=]Ru VLZNUÚMRK~V � G9���TUØS9UHI"V�st����U8_�IYZNVLfhg9U[Où�BU[Z _`I nMRQPUßS9U[IoqÛ]PKNIYUHQPZN]PO;UHOæS9MPIev
QRUHVe_�UHKNK _�dXUHIYS9UHO�^ n]PO9O;UHO9��\EZ~U[VLU[I � fhg9IYZ _L_"K~ZNUHi�U[I�_oi nG9I/U[Z~O�UHZNO9FHU[K~O;UHV/qrG;K~VYÒ9IY]PÕ9K{ZN�~MR�
U[Z~O9Ut×TZNUHKNFHMRg9Kcz{]POX��n]PQRK~ZNfhg9U[OXÝtUHIYK~U[QPG9O;QPUHOXZNOoVest�T��U·_�IYZ~VYfhg9UrJ�Z~O;Òl]RK vhqrG9KNVYÒ9IL]RÕ9KNUH�
Þ3O¨S9ZNUHVYU"^mn]PO9O;UHO�Ó�U[S9]mfhg¨Ò9g[stVLZN^`MPKNZ~VYfhg9Uo��UHS;Z~O9QRG9O9QRUHO�QPU[V�_`UHKNK _3d�U[ILS;UHO9â�S9ZNU"S9U·v
IYUHO�ÞbO;FHMPg;KbS9IYMPVe_�ZNVLfhg�IYUHS9G;FHZNUHIYUHO�^mn]PO9O9U[O9�b\EG9IYfhg�S9Z~UÜybO[_�U[ILVYG9fhgmG9O9Qù��UHg;ILU·v
IYUHIBqrG9KNVYÒ9IL]RÕ9KNU3U[Z~O9U[I�ÔXG9UHKNK~U[â�S9ZNU3VYZ~fhg�FH�N���{MPG9i�QRG9O9S�Z~g9IYUHI�J�O9UHIYQPZNUHMRu9g9nMPO;QPZNQP^PU[Z _
z{]PO9U[Z~O9MRO9S9U[IrG9O[_�U[ILVYfhg9U[Z~S9U[O9â{^`MPO9OØS9Z~UEÞbO;FHMPg;K�S;UHI���n]PQPKNZNfhg9UHOÚÖ?n]PVYG9O9QRUHO�dXUHZ _�U[I
IYUHS9G;FHZNUHIe_�dXUHIYS9UHO;� à ��F8dXUHZ _�UHO � fhg9IYZ _L_oS9UHI�÷¨U·_�g9]mS9U h Þ3u9VYfhg9O9Z _�_"äP�N�P�N�6r¡dXUHIYS9UHO
S9ZNUßZN� UHIYVe_�UHO � fhg;ILZ _�_#QRU8dX]PO9O9U[O9UHOæJrZNO9Ò�]PK vxq�G9KNVLÒ9IY]PÕ;K~U�MPG;i � ZNQPO;Mh_�G;ILU[OÜG9O[_`UHIev
VYG9fhg[_�âAS9ZNUßS9MPIYMPG;i=g9ZNO9S9UHGõ_�UHO;â=S9MPVYVXS9ZNU�Jr��Z~VYVYZ~]RO9VLfhg;MPIYMP^[_�U[ILZNV�_`Z~^RUHO}S9U[IXulU[Z~S9U[O
J��TZNVYVLZN]PO9VYIYUHQPZN]PO;UHO¨ZNS9UHO[_`Z~VYfhgÜVYZNO9SùG9O9SùVLZNfhgæS9Z~UE�*UHIe_�U[ulU[ILU[Z~fhg;UTS;UHIo��KNZ~fh^[d"ZNO`v
^RUHKEMPG9iXS9ZNUæJr��Z~VYVYZ~]RO9VLIYUHQRZ~]RO9UHOønG9u�UHIYKNMPÒ9Ò�UHO9� à Ve_ùS;Z~U[VØS9U[I}j;MPKNKNâ3VY] KNnMPVYV�_ùVLZNfhg
S9U[I3d"nMPg9IYUHO9S�UHZNO9U[ITy3��S9ILU[gmG9O9QùS9UHVßa3UHG`_`IL]RO9UHO;V�_`UHIYO9V�VLZNfhg[_�u9MRILU���UHIYUHZNfhg S9U[I



äP�N��JrO[_�Ve_�U[g£G;O9Q�MPVes�����U8_`ILZNVYfhg9UHI�qrG;K~VYÒ9IY]PÕ9KNU )R�

� _�IYMPg;K~G9O;QPVYfhg9MPIYMP^[_�U[ILZNVe_�ZN^�IYUH^R]PO9Ve_�IYG9ZNUHIYUHO9����UHZÛwXU[O9O[_�O9ZNVXS9UHVX��KNZ~fh^[d"ZNO9^PU[K~V�MRG9i
S9ZNUT¥b]h_�Mc_�ZN]PO9VYMPfhg;VLU)S9UHVXa3UHG`_`IL]RO9UHO9Ve_�U[ILO;VLâldXMPV�G9O[_�U[IXS9UHI�ÞbO;O9MPg9��U[âÛS9MPVYV�S9Z~U
¥k]h_`Mh_`Z~]RO9VLMRfhg9VYU/VLU[O9^mILU[fhgH_bMRG9i{S9UHI���MPg9O9U[ulU[O9UkVe_�U[gH_`âl��Z _ES9U[IrwXU[O9O[_�O9ZNVrS9U[I à O`v
^mK~ZNO9Mh_`Z~]RO#S9U[V � stV�_`UH��V�QPUHQRUHu�UHOÚZNVe_�â�^ n]PO9O;UHOÚS9ZNU�Ö¡MRQPUbS;UHIB÷¨MPQRO9U8_`Òl]RK~UEG9O9SØS9Z~U
��K~ZNfh^[d"Z~O9^RUHK�MRG9i?S;Z~U�KN]P^`MPKNUHO���MPQPO;U8_�ZNVYfhg9UHO�Þbfhg9VYUHO}u�UHVe_�ZN���/_/dXUHIYS9UHO9�
\3ZNU"��U[S9Z~O;QPG9O9QRâ¡S9MRVLVbS9Z~U)Jr��ZNVLVYZ~]RO9VYfhg9MPIYMP^[_�U[ILZNVe_�ZN^ßMPO�S9U[O�ulU[Z~S9U[O¨qÛ]PKNUHO}Vest�bv
��U8_�IYZNVLfhg}VYUHZNO�VY]PKNKNâ�^�MRO9O}OmG9I/S9MPO;O�O nMPg9U[ILG9O;QPVed�U[Z~VYU3U[ILi nG;K~K _)VYUHZNO9âmdXUHO9O�S9ZNUXÞbu`v
d�U[Z~fhgmG9O;QØS9U[V�÷¨MPQRO9U8_`i�UHKNS9V�z�]POÜUHZNO9UH� Z~S9U[MPKNUHOÜ\3ZNÒl]RK~i�U[K~Sæ��]mS9UHIYMh_ßZ~Ve_�� à Ve_ßS9Z~U
QPKN]Pu9MRK~U � _`n]PIYG9O9QùS9UHV�÷¨MRQPO9U·_�i�U[K~S9VßQRIL]RçPâ�VY]ÜZNV�_¨MRG9fhg6S;UHISÖ"øIqxí#×XS9U[IT÷¿MPQPO;U8_�v
Òl]RK~U�QRIL]RçP�/\EZ~UT×b]RILMRG9VYVLU·_�FHG;O9QPU[O ienG9IÚS;Z~U¨Þ3O[d�U[O9S9u9MRIL^RUHZ _�S;UHIß÷¨U·_�g9]mS9U�VYZ~O;S
S9MPO;OßO9Z~fhg[_b��UHg;I=UHIYienG9KNK _`�9\3MRg9UHIr^�MRO9O�OmG9I=UHZNOßIYUHKNMh_�Z zØ^mKNUHZNO9UHI`Ö	øIqxí ×tUHZNOß�TZ _bS9U[O
ÞbO9O;MPg9��UHO}^R]PO9VYZ~Ve_�U[O[_�UHV/J�ILQRUHu9O;Z~V�S9U[I/÷¨U8_`g9]mS9UXVLU[Z~O;�
\3M S9Z~U¿¥kUH^R]PO9Ve_�IYG9^[_�ZN]PO�S9U[I � _�IYMPg;K~G9O;QPVYfhg9MPIYMP^[_�U[ILZNVe_�ZN^ K~U[S9Z~QRK~ZNfhg�MPG9i�dXUHO9ZNQPU[O
i�G9O9S9MR��UHO[_�MRK~U[O*QPUH]R��U8_�IYZNVLfhg9U[O6Þ3O9O9MRg9��UHO�ulU[ILG;gH_`âbZNV�_¿S;Z~U¨÷¿U8_�g;]£S;U�d�U[Z _`QPU·v
g9UHO;S��T]mS9U[K~KNG9O9MRu9g9nMRO9QPZNQ)G;O9S�S9ZNUXJrIYQPUHu;O9Z~VYVYU3^mn]PO;O9UHO�S9MPg;UHIk��Z _/z�]PIYg9MRO9S9UHO;UHO
Jr��ZNVLVYZ~]RO9VY�T]mS9U[K~KNUHOæz{UHIYQPKNZ~fhg;UHOÜd�U[ILS;UHO9�3\3MRulU[Z3�)G9VLV�u�UHIhnG9fh^mVLZNfhg[_�ZNQh_ßdXUHIYS9UHO9â
S9MPVYV"S;Z~UØZ~�åF8dXUHZ _�U[O � fhg9IYZ _�_�S;UHI"÷¿U8_�g;]£S;U#IYUH^P]RO9Ve_�IYG9Z~U[I�_`U � _�IYMPg;K~G9O;QPVYfhg9MPIYMP^[v
_�U[ILZNV�_`Z~^}S9ZNUTÖ¡ZNfhgH_`MPu9KNUHO;^£G;O9QPâ?S9Z~U)S9ZNU"qrg;]h_�]RO9UHO¿Z~O¨S;UH�ÅVe_�MPIY^PU[O�WXILMYztZ _�Mc_�ZN]PO9Vev
i�UHKNS Z~OùS9U[IoabnMRg9UßS9U[IoabU[G`_�IY]PO9U[O9Ve_�UHIYO9]RulU[Ij59nMRfhg9UTUHIYi�MPg9IYUHOæg9MPu�UHO;âru�UHZNO9g9MPK _�U·_��
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Her X-1  EXOSAT  6.0 - 8.3 keV
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Her X-1  EXOSAT  10.0 - 13.0 keV
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Her X-1  EXOSAT  20.0 - 23.0 keV
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æ ÔIÍ+Ì × % Ð ÔIÔ Ð�× ÉbÉ�Í3ÔWË�Ê�Õ á É�Ì&Í æ ç �$évÏÒ�Ô Ð�× Ö�É�Ì<Í8ÎIÌ<Ú$Ë+ÛQÌ<Ö�Í\Ì<ÔcÛ�Ý
A × Í3Ì × Ì&Ö�Í × U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × � Ð ÎWÉ�ÍPÍ3Ì × Í 	 Í3ÎWÔIÚ$Ë %�ÏÊ�Õ&Í+Î Ð�× Ö
É�Í3Ô � Ê Ð�Ø Û Ø�Ð Õ<ÔIÍ+Ô � ÏÊ�Ë �ÎIÍ × É(É�Í3Ô\ë R � É �dS��T� Õ Ð Ô á Í3Ò á Ê�Ú$Ë+Û�Í�Û K ÔWÌ&Í+Ë�Í > Ð�× Ó ;�î�î�= á�ï Ý * Ð Ú$Ë(É�Ì<Í3ÔWÍ 	 Í+Î ÏÊ × É�Í �Î Ð�× Ö�Í × É�Í+Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í
Õ<Ê�ÔWÔWÍ × ÔIÌ<Ú$ËOÉ Ð ÎIÚ$ËbÉ�Ì<Í Ð�× ÛQÍ+ÎIÔWÚ$Ë�Ì<Í3É�Õ<Ì&Ú$Ë�Í * á ÔIÚ$Ë � ÏÊ�Ú$Ë Ð�× Ö



;�ð ê � Í+ÎIÚ Ð Õ&Í+ÔÈñ � ;

É�Í+Î á Í+Ì&É�Í × U Í3Ì ÛQÎ ÏÊ�Ö�Í£É�Í+Î 0�% Ì&ÔWÔWÌ&Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Ê Ð ' × Ê$Û ÏÐ ÎWÕ&Ì<Ú$Ë�Í í Í+Ì&ÔWÍ8Í3Î � Õ ÏÊ�ÎIÍ × Ý
U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × Ó+Í3Ì<Ö�Í × / É�Ê�ÔWÔ8É�Ê�Ô8Ô Ø Í � ÛQÎWÊ�Õ<Í 	 Í3ÎWË�Ê�Õ ÛQÍ × É�Í3Î h�ÏÒ × Û�Ö�Í × ÔcÛ�ÎIÊ�Ë�Õ Ð�× ÖÊ %ÄU Í+Ö�Ì × É�Í+ÔPòWó ��ô$õ������ Ð�× ÉbÉ�Í+Ô ������7�����bÏÊ�Ë × Õ&Ì<Ú$Ë-Ì<Ô9Û / Ð�× ÉbÉ�Ê�ÔIÔ�ÔWÌ&Ú$ËOÉ�Ê�Ô�Ñ Ð Õ&Ô �
Ø ÎWÒ�Ù�Õ � ÏÊ�Ë�ÎIÍ × ÉZÉ�Í+ÔjòWó ��ô$õ������ Í á Í × ' Ê�Õ&Õ<Ô . Í+Î ÏÊ × É�Í3Î9Û KIÞ Í+Í�ÛQÍ+Î)Í�Û:Ê�Õ<Ý ;�î�î�ö ï Ý Þ Ì&Í+Ô' ÏÐ Ë�ÎcÛ)Ó Ð É�Í+Î 	 Í+Î % Ð Û Ð�× Ö / É�Ê�ÔWÔ�É�Ì&Í > Ò × Ù�Ö Ð ÎWÊ$Û�Ì&Ò × É�Í3Î *���� ÎIÍ2ÛQÌ<Ò × ÔWÔIÚ$Ë�Í3Ì á Í / É�Ì<Í' ÏÐ ÎjÉ�Ê�ÔjÔ Ø Í � Û�ÎIÊ�Õ&Í 	 Í+ÎIË�Ê�Õ Û�Í ×YÐ�× ÉiÉ�Ì<Í 0 × Û � Ì<Ú � Õ Ð�× Ö(É�Í+ÔjÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Ô � ÏÊ�Ë�ÎIÍ × ÉÉ�Í+Ô ������7�����:. Í+ÎIÊ × Û � Ò�Î9ÛQÕ<Ì<Ú$Ë(Ì<Ô9Û / Ì %÷� Ê�Õ<Õ�É�Í3Ôjòdó ��ô$õ ����� ÏÊ�Ë × Õ<Ì&Ú$ËZÌ<Ô9ÛQÝ Þ Ê ×�× Ì&Ô9ÛÉ�Í+Î8ÏÊ Ð 4 Í3ÎWÍ)ßJÍ+Ì&Õ5É�Í3Î � Ú$Ë�Í3Ì á Í ' ÏÐ Î É�Í × õ�øeô$������� É�Í+Ô òdó ��ô$õ �������$S Ð Ô9ÛQÊ × É�Ô . Í+ÎIÊ × Û �� Ò�Î9ÛQÕ<Ì&Ú$Ë / É�Í3ÎBÉ�Ê ×�× Í × É�Í�Û /�� Í ×�× É�Í+Î�Ì ×�× Í+ÎIÍ h Ê × ÉjÉ�Í3Î � Ú$Ë�Í3Ì á Í
Ì × É�Ì&Í � Ì<Ú$Ë3Û�Õ&Ì × Ì<ÍÔWÚ$Ë � Í × � ÛQÝ
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ú�û
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�
! Ì Û^É�Í+Î,Ê Ð Ô,É�Í3Î * × Ê�Õ � ÔWÍ?É�Í3ÎOÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&ÍVÖ�Í � Ò ×�× Í × Í × � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊ � Û�Í �ÎWÌ&Ô9ÛQÌ � É�Í3Î 0B% Ì&ÔWÔIÌ<Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Õ ÏÊ�ÔIÔ9Û ÔWÌ&Ú$Ë Ð % Ö�Í � Í+Ë�Î9Û á Í+ÔcÛ�Ì %)% Í × /�� Ì<Í"É�Ì<Í Ñ Ð Õ&Ô �
Ø ÎWÒ�Ù�Õ&Í . Ò × � Í+ÎPñ � ; Ð�× ÛQÍ3Î1Ê × É�Í3ÎWÍ × U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í3Õ × Í3ÎWÔIÚ$Ë�Í+Ì × Í × Ý Þ Ì<Í3ÔWÍÔWÌ × É(Ê Ð ÔWÖ�Í3Ë�Í × É . Ò × É�Í3Î1ÎIÍ � Ò × ÔcÛ�Î Ð Ì<Í3Î9ÛQÍ × � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊ � Û�Í3ÎWÌ&Ô9ÛQÌ � É�Í+Ô Ñ Ð Õ&Ô �
Ø ÎWÒ�Ù�Õ&ÔJÖ × E ð ëPÍ3Ì × Í+Î�� �����Q�d�$U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö K ÔWÌ<Í3Ë�Í6ßJÊ á Í+Õ&Õ<Í * Ý ; ï Ì % 0 × Í+ÎIÖ�Ì&Í á Í+ÎIÍ+Ì&Ú$Ë
î�� ë�� ; ê � Í 	 Ð�× É�Í3Ì × Í % U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í+Õ���� � ö ë"!VÌ × * á�á ÝBê�Ý ; G É�Ê�Î �Ö�Í3Ô9ÛQÍ3Õ<Õ ÛQÝ * Ð ' Ö�Î Ð�× É É�Í3Ô á Í+ÔIÚ$Ë�Î ÏÊ × � ÛQÍ × U Í3ÎWÍ3Ì<Ú$Ë�Ô1É�Í3Ô � Ì<Ú$Ë+Û � Ì × � Í3Õ<Ô ��ÏÒ ×�× Í × É�Ì<ÍÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í ×�Ð Î ' ÏÐ Î U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�ÔIÎWÌ&Ú$Ë+Û Ð�× Ö�Í × ö ë"!$#%���&# î R ! '9ÏÐ Î8É�Ì<Í)Ö�Ê × Ó3ÍÑ»Í+ÎIÌ<Ò�É�Í . Ò�Õ&Õ<Ô9Û ÏÊ × É�Ì&Ö á Í+ÎIÍ+Ú$Ë × Í�Û � Í3ÎWÉ�Í × Ý Þ Ê�Ô6Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ7Ì<Ô9Û\ÔWÍ3Ë�Î6Ô9ÛQÊ�Î �
. Ò × É�Í %ì�Í � Í+Ì&Õ<Ì&Ö�Í × U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í3Õ�Ê á Ë ÏÊ × Ö�Ì<Ö�Ý U Í3Ì����'� î E ! á Í+ÔIÌ ÛQÓ2Û
É�Ê�Ô5Ñ Ð Õ<Ô Ø ÎIÒ �Ù�ÕfÓ � Í+Ì ! Ê # Ì % Ê . Í3ÎWÖ�Õ<Í3Ì<Ú$Ë á Ê�ÎWÍ3Î A × ÛQÍ × ÔIÌ Û ÏÊàÛQÝ
A × * á�á Ì&Õ<É Ð�× ÖZê�Ý ;�ö Ì<ÔcÛ�É�Ê�Ô ��� Ô9ÛQÍ %ã� Í+Î\ñ � ;)( ��S � Í+Î,Ì × Í+Ì × Í+Î 0 á Í × Í?ÔIÍ × �+�ÎWÍ3Ú$Ë+Û8Ó Ð Î+*8Î á Ì ÛQÊ�Õ&Í á Í × Í\Ò�Ë × Í *
�]� ÎWÍ�Û�Ì&Ò × ÔIÔWÚ$Ë�Í+Ì á Í % Ê 4 Ô9Û ÏÊ á Õ&Ì<Ú$ËbÉ�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�Ý Þ Ì<Í* á Í3Î-,�ÏÊ�Ú$Ë�Í1É�Í+Ô U Í3Ö�Õ<Í3Ì ÛQÔ9ÛQÍ+Î × Ô£Ì<Ô9Û-É Ð ÎWÚ$Ë^É�Í+ÔIÔWÍ ×/. �10 ó)243 �)5 2jÉ�Í+Ù × Ì<Í3Î9ÛQÝ Þ Ì&Í U Í �Ò á Ê�Ú$Ë+Û Ð�× Ö�ÔWÎIÌ<Ú$Ë+Û Ð�× Ö�Í × /B' ÏÐ Î-É�Ì&Í?Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í � Ì<Í?Ò á Í ×iá Í+ÔIÚ$Ë�ÎIÌ<Í á Í ×iá Í3ÎWÍ3Ú$Ë × Í2Û� Ð ÎWÉ�Í ×jÐ�× ÉjÉ�Ì<Í�Ì × * á�á ê�Ý ; G É�Ê�ÎIÖ�Í3Ô9ÛQÍ3Õ<Õ Û�ÔIÌ × É / ÔIÌ × É,Ê�Õ&Ô5Ö�Í3Ô9ÛQÎWÌ&Ú$Ë�Í3Õ ÛQÍ é Ì × Ì<Í × Í+Ì × �Ö�Í3Ó3Í+Ì&Ú$Ë × Í�Û�Ý � Ì<Í3Ë+Û % Ê × . Ò × Í3Ì × Í+Î %)ÏÒ�Ö�Õ&Ì<Ú$Ë�Í × /�. Ò × É�Í3Î
ë R � É � Ñ�Ë�Ê�ÔIÍ£Ê á Ë ÏÊ × Ö�Ì&Ö�Í ×U Í3ÔWÚ$Ë�ÊàÛ�Û Ð�× Ö^É�Í3Ô U Í3Ö�Õ&Í+Ì Û�ÔcÛ�Í3Î × ÔjÉ Ð ÎWÚ$ËYÉ�Ì&Í *
��� ÎWÍ�Û�Ì&Ò × ÔWÔIÚ$Ë�Í+Ì á ÍVÊ á / ÔWÒ � Í3ÎWÉ�Í ×% Ì Û�ì�Í3É�Í+Î h ÒàÛQÊàÛQÌ<Ò × É�Í3Ô g Í Ð ÛQÎWÒ × Í × Ô9ÛQÍ3Î × Ô�É�Ì&Í"Ó Ð É�Í × . Í3ÎWÔIÚ$Ë�Ì&Í+É�Í × Í × U Í+Ò á Ê�Ú$Ë �Û Ð�× Ö�Ô � Ì × � Í+Õ × Ö�Í3Ë ÏÒ�ÎIÍ × É�Í × � ÛQÎWÍ3Ì ' Í × % Ì ÛbÍ3Ì × Í+Î . Ê�ÎWÌ<Ê á Õ<Í × A × ÛQÍ × ÔWÌ Û ÏÊ$Û á Í3Ô9ÛQÎWÊ�Ë�Õ Û /É�Ì<Í É Ð ÎIÚ$Ë?É�Ì&Í1Í × ÛQÔ Ø ÎWÍ3Ú$Ë�Í × É�Í × Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í8Ö�Í3Ö�Í á Í × Ì<ÔcÛ�Ý Þ Ì&Í+Ô ' ÏÐ Ë�ÎcÛ)É�Ê�Ó Ð / É�Ê�ÔWÔÓ+Ý U Ý£É�Í3Î � ÛQÎWÍ3Ì ' Í × Ê Ð ' É�Í3Î4* á Í+Î6, ÏÊ�Ú$Ë�Í . Ò × ��S � Í+Î Ð�× Û�Í3ÎbÉ�Í % í Ì × � Í+Õ . Ò ×
î E ! K Ì × É�Í+Î
*8Î á Ì ÛQÊ�Õ<Í á Í × Í ï % Ì Û
ì�Í � Í3Ì<Õ&Ô�Ó � Í3ÌvÑ Ð Õ<ÔIÍ ×bØ ÎIÒ h ÒàÛQÊàÛQÌ<Ò × Ô Ø Í+ÎIÌ<Ò�É�Í8É�Í+Ôg Í Ð Û�ÎIÒ × Í × Ô9ÛQÍ+Î × Ô á Í+ÔcÛ�ÎIÊ�Ë�Õ Û � Ì&ÎWÉ�Ý Þ Ì<Í h�ÏÒ × Û�Ö�Í × ÔcÛ�ÎIÊ�Ë�Õ Ð�× Ö . Ò × � Í3Î8ñ � ; � Ì&ÎWÉ. Ò × É�Í+Î�* á Í3Î-, ÏÊ�Ú$Ë�Í . Ò × �
S®� Í+Î\ÎIÍ Ø ÎIÒ�Ó3Í+ÔIÔWÌ&Í+ÎcÛ�Ý * Ð ' É�Ì<Í3ÔWÍ í Í3Ì<ÔWÍ � Ò ×�× ÛQÍ % Ê ×
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Ó+Ý U Ý ' Í+ÔcÛ�ÔcÛ�Í3Õ<Õ&Í × / É�Ê�ÔWÔ�É�Ì<Í�_ Ð Í3Õ<Õ&Í � ÏÊ�Ë�ÎWÍ × É?É�Í3Ô�Ö�Í3ÔWÊ % ÛQÍ × ë R � É �$S��T� Õ Ð Ô % Ì Û Ð�× �. Í3Î ÏÊ × É�Í+ÎcÛ�Í3Î é Í3Ì<Ô9Û Ð�× Ö h�ÏÒ × Û�Ö�Í × ÔcÛ�ÎIÊ�Ë�Õ Ð�× Ö"Í % Ì Û�Û�Ì&Í+ÎcÛ�ÝfßJÊàÛQÔ ÏÊ�Ú$Ë�Õ<Ì<Ú$Ë,Ù × É�Í2Û % Ê × Ì ×Ò Ø ÛQÌ<ÔIÚ$Ë�Í × U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�Í × Í+Ì × Í × * × ÛQÍ3Ì<Õ . Ò ×a` ; E è�b Ê × Ö�Í Ø�Ð Õ&Ô9ÛQÍ+Î�ÎWÍ Ø ÎIÒ�Ó3Í3Ô �ÔWÌ&Í+ÎcÛ�Í3Î � Û�ÎIÊ�Ë�Õ Ð�× Ö % Ì Û�É�Í+ÎjÍ3Ì × ' Ê�Ú$Ë�Í × Ð�× É^ÛQÍ3Ì<Õ � Í+Ì&ÔWÍVÊ Ð Ú$Ë % Ì Û�É�Í+ÎjÉ�Ò Ø�Ø Í3Õ ÛQÍ ×� ÎIÍ ` Ð Í × Ó . Ò × � Í3ÎÈñ � ; K�[ ÎWÒ$Û�Ë ;�î G ê ï Ý
U Í3Î ÏÐ Ú � ÔWÌ&Ú$Ë+ÛQÌ<Ö$Û % Ê × É�Ì<Í * á ÔWÚ$Ë�ÊàÛ�Û Ð�× Ö á Ó � ÝFÉ�Ì<Í U Í+ÔcÛ�ÎIÊ�Ë�Õ Ð�× Ö-É�Í+Î *���� ÎIÍ2ÛQÌ<Ò × Ô �ÔWÚ$Ë�Í3Ì á Í / ÔIÒ ��ÏÒ ×�× Û�Í % Ê × . Í3ÎWÔ Ð Ú$Ë�Í × / Ê Ð Ô6É�Í × A × Û�Í × ÔWÌ Û ÏÊ$Û�ÔIÔWÚ$Ë � Ê × � Ð�× Ö�Í × É�Í+ÎPÎIÍ �
Ø ÎWÒ�Ó+Í3ÔWÔIÌ<Í3Î9ÛQÍ × � Û�ÎIÊ�Ë�Õ Ð�× Ö A × ' Ò�Î % ÊàÛQÌ<Ò × Í × ÏÐ�á Í3Î8É�Ì&Í [ Í3Ò % Í2ÛQÎWÌ&Í)É�Í+Î *���� ÎIÍ2ÛQÌ<Ò × Ô �ÔWÚ$Ë�Í3Ì á Í�Ó Ð Í+ÎIË�Ê�Õ Û�Í × Ý Þ Ì<Í3ÔBÌ&Ô9Û á Í3ÔWÒ × É�Í3ÎWÔ5Ì % � Ì ×�á Õ<Ì<Ú � Ê Ð ' É�Í ×já Í3ÎWÍ3Ì ÛQÔBÔIÍ+Ì Û * Ø ÎWÌ<Õ
;�î�î�î Ê × É�Ê Ð Í+Î × É�Í × 3 �)c7�$S Ð Ô9ÛQÊ × É . Ò × � Í3Î�ñ � ; Ì × Û�Í3ÎWÍ3ÔWÔIÊ × Û / É�Í+ÔIÔWÍ × L ÎWÔIÊ�Ú$Ë�Í%)ÏÒ�Ö�Õ&Ì<Ú$Ë�Í+Î � Í3Ì<ÔIÍjÍ+Ì × ÍOÓ Ð % Ì × É�Í3Ô9Û1Û�Í3Ì<Õ � Í3Ì<ÔIÍ 	 Í3ÎWÉ�Ì<Ú � Ð�× Ö�É�Í+Î *
��� ÎWÍ�Û�Ì&Ò × ÔWÔIÚ$Ë�Í+Ì á ÍÌ<ÔcÛ�Ý



d�e"f gih+jIkOl�monpmoqsrutwv

! Ì ÛVÉ�Í+Î1Ì × > Ê Ø Ì ÛQÍ3Õ6ë á Í3ÔWÚ$Ë�ÎWÌ&Í á Í × Í × ! Í�Û�Ë�Ò�É�Í � Ð ÎIÉ�Í × Ê Ð Ú$ËZÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í,É�Í3Ôh�ÏÒ × Û�Ö�Í ×�Ø�Ð Õ<ÔIÊ�ÎIÔyxPÍ × ñ � ë Ð�× ÛQÍ3ÎWÔ Ð Ú$Ë+Û K�U Õ Ð % ;�î�î R /P> ÎWÊ Ð ÔjÍ2Û^Ê�Õ<Ý ;�î�î�= ï Ý Þ Ì&Íh�ÏÒ × Û�Ö�Í × ` Ð Í3Õ<Õ&ÍAxPÍ × ñ � ë � Ð ÎWÉ�Í á Í3ÎWÍ3Ì ÛQÔ ;�î�= G % Ì Û h�ÏÒ × Û�Ö�Í × É�Í�Û�Í � ÛQÒ�ÎIÍ × / É�Ì<Í"Ê Ð 'Í3Ì × Í3Î á Ê�Õ&Õ<Ì&Ô9ÛQÌ<ÔWÚ$Ë�Í × h Ê � Í2ÛQÍ % Ò × Û�Ì&Í+ÎcÛ � Ê�ÎIÍ × / Í × Û�É�Í3Ú � Û K xPË�Ò�É�Ì<Õ7Í2Û£Ê�Õ<Ý ;�î�= G ï»Ð�× ÉÌ&Ô9Û:É�Ì<ÍOÍ+ÎIÔ9ÛQÍ h ÏÒ × ÛQÖ�Í × ` Ð Í+Õ&Õ<Í?ÏÐ�á Í+ÎIË�Ê Ð�Ø Û / É�Í3ÎWÍ × ÎWÍ3Ö�Í3Õ % ÏÊ 4 Ì<Ö�Í-Ñ Ð Õ<ÔIÊàÛQÌ<Ò × Í × % Ì Ûz ó øeô$ø × Ê�Ú$Ë�Ö�Í � Ì<Í3ÔWÍ × � Í3ÎWÉ�Í × � Ò ×�× Û�Í × KI[ Ì&Ê�Ú3Ú+Ò × ÌBÍ�Û?Ê�Õ<Ý ;�î G ; ï Ý Þ Ì<Í Þ Ò Ø�Ø Õ&Í+Î �. Í+ÎIÔWÚ$Ë�Ì<Í á�Ð�× Ö"É�Í3Î6Ñ Ð Õ&ÔWÊ × � Ð�× ' ÛQÔWÓ3Í3Ì ÛQÍ × � Ê�Î�É�Í3Î�Í+ÎIÔ9ÛQÍ � Ì × � Í+Ì&Ô6Ê Ð ' Í+Ì × h�ÏÒ × Û�Ö�Í × �É�Ò Ø�Ø Í+Õ&Ô9ÛQÍ+Î × Ô � ÔcÛ�Í %ÂKI� Ú$Ë�ÎWÍ3Ì<Í3ÎPÍ2Û Ê�Õ<Ý ;�î G ð ï ÝxPÍ × ñ � ëOÌ<ÔcÛjÍ3Ì × g Í Ð Û�ÎIÒ × Í × ÔcÛ�Í3Î × % Ì ÛjÍ3Ì × Í3Î\Ñ Ð Õ&Ô � á Ó � Ý h ÒàÛQÊ$Û�Ì&Ò × Ô Ø Í+ÎIÌ<Ò�É�Í . Ò ×ê �&ö Ô)Ì × Í3Ì × Í % ð{�&; É � *8Î á Ì Û Ð % ÔIÍ+Ì × Í × U Í+Ö�Õ<Í3Ì ÛQÔ9ÛQÍ3Î × Ý A�%a[ Í+Ö�Í × ÔIÊàÛQÓbÓ Ð É�Í %��� ÔcÛ�Í % � Í+ÎPñ � ;{( ��Så� Í3Î1Ë�Ê × É�Í3Õ ÛbÍ3Ô�ÔWÌ&Ú$Ë Ð % Í+Ì × �
! ñ U Ý Þ Í+Î U Í3Ö�Õ&Í+Ì Û�ÔcÛ�Í3Î ×	 G�G î xPÍ × Ì&Ô9Û-Í3Ì × ÏL á Í3ÎWÎIÌ<Í3ÔWÍ K ò ø1| 2 ô��Q�����7õ ï É�Í3Î � Ø Í � ÛQÎWÊ�Õ � Õ&Ê�ÔIÔWÍ}*8Ý Þ Ê�Ô ��� ÔcÛ�Í %xPÍ × ñ � ë ( 	 G�G î xPÍ × Ì&Ô9Û:Í3Ì × Í3Ô,É�Í3ÎjÔWÍ3Ú$Ë�Ô á Í � Ê ×�× Û�Í ×iá Í+É�Í3Ú � Í × É�Í × ñ h�U Ý Þ Ì&Í! Ê�ÔWÔWÍbÉ�Í3Ô g Í Ð Û�ÎIÒ × Í × Ô9ÛQÍ+Î × ÔjÌ&Ô9Û ;{� E î ç�~�� �Z�è�~)� �6�G��� Ý Þ Í3Î U Í3Ö�Õ&Í+Ì Û�ÔcÛ�Í3Î × 	 G�G î xPÍ ×
á Í+ÔIÌ ÛQÓ2Û"Í3Ì × Í ! Ê�ÔWÔIÍ . Ò × ;�ö{�&î ç��)� ~èO��� ���'� Ð�× ÉOÍ+Ì × Í × h Ê�É�Ì Ð Ô . Ò × ;�;{�&; çO��� �èO��� �]�?� K�. Ê ×> Í3Î �+� Ì ì � Í�Û�Ê�Õ<Ý ;�î�î R�ï Ý Þ Ì&Í A × � Õ&Ì × ÊàÛQÌ<Ò × É�Í+Ô ��� Ô9ÛQÍ % ÔÈÌ<ÔcÛ?� =�= ! Ý Þ Í+Î U Í3Ö�Õ&Í+Ì Û�ÔcÛ�Í3Î ×'9ÏÐ Õ<Õ Û1ÔWÍ3Ì × Í ×�. �"0 ó)2}3 �{5 2 × Ê�Ë�Í+Ó Ð . Ò�Õ&Õ<Ô9Û ÏÊ × É�Ì&Ö�Ê Ð Ô K ÔWÌ&Í+Ë�Í8Ó3Ý U Ý � Ê . Ò × Ì ì�Í ;�î G ö ï / ÔWÒÉ�Ê�ÔWÔ�xPÍ × ñ � ë %)ÏÒ�Ö�Õ<Ì<Ú$Ë�Í3Î � Í+Ì&ÔWÍ»Ê Ð Ú$Ë"Í3Ì × Í *
��� ÎWÍ�Û�Ì&Ò × ÔWÔIÚ$Ë�Í+Ì á Í á Í3ÔWÌ ÛQÓ�Û�Ý Þ Ì<Í � Í3Õ<Õ&Ì<Ö �� Í+Ì ÛPÉ�Í3Î�_ Ð Í+Õ&Õ<Í . Ê�ÎIÌ<Ì&Í+ÎcÛ�Ê Ð ' Í3Ì × Í3Î�Û � Ø Ì<ÔIÚ$Ë�Í × S Í+Ì Û�Ô � Ê�Õ&Ê . Ò × Í3Ì × Ì&Ö�Í × ! Ò × ÊàÛQÍ ×"Ð %' Ê�Ô9ÛbÍ+Ì × Í [ Î ÏÒ 4 Í × Ò�ÎWÉ ×�Ð�× ÖVÓ � Ì<ÔIÚ$Ë�Í × S Ð Ô9Û ÏÊ × É�Í × Ë�Ò�Ë�Í+Î Ð�× É × Ì&Í+É�ÎWÌ&Ö�Í3Î é Í Ð Ú$Ë+Û �



;�ð�ö í Í+Ì Û�Í3ÎWÍ�_ Ð Í3Õ<Õ<Í ×

� ÎWÊ ' Û K ó �W� ó Ð�× É�3 �)c ò õ���õ 2+ò ï Ý A�%ã[ Í+Ö�Í × ÔIÊàÛQÓ?Ó Ð % ë R � É �$S��T� Õ Ð Ô . Ò × � Í+Î\ñ � ;Ö�Ì á Û Í+ÔÈì�Í3É�Ò�Ú$Ë á Í3ÌTÉ�Í ×�í Í+Ú$Ë�ÔWÍ3Õ × Ó � Ì&ÔWÚ$Ë�Í × É�Í × ó �W� ó � Ð�× Éo3 �)c7�$S Ð Ô9Û ÏÊ × É�Í × . Ò ×xPÍ × ñ � ë � Í+Ì × Í � Ì × � Í3Ì<ÔIÍ Ê Ð ' Í3Ì × Í1Ñ»Í3ÎWÌ&Ò�É�Ì<Ó3Ì Û ÏÊàÛQÝ ! Ì Û1Í+Ì × Í+Î 0 × Û ' Í3Î ×�Ð�× Ö . Ò × Í�Û �� Ê ö � Ø Ú�Í3ÎWÖ�Ì á Û�ÔIÌ<Ú$Ë1Í+Ì × Í h ÏÒ × ÛQÖ�Í × Õ<Í Ð Ú$Ë+Û � ÎWÊ ' Û � ÏÊ�Ë�ÎIÍ × É1É�Í3Ô5ó �W� ó �$S Ð Ô9ÛQÊ × É�Ô . Ò ×
;��c; E b-� Í+ÎIÖ��CÔ K ; E �-� í ï K�> ÎWÓ3Í % Ì1�× Ô � Ì ;�î G ê ï Ý
A�% ' Ò�Õ&Ö�Í × É�Í × ÔWÌ × É^É�Ì<Í 0 ÎIÖ�Í á�× Ì<ÔWÔIÍ"É�Í3Î * × Ê�Õ � ÔWÍ á Í3Ò á Ê�Ú$Ë+ÛQÍ2ÛQÍ+Î
Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í . Ò ×xPÍ × ñ � ë . Ò�ÎIÖ�Í3Ô9ÛQÍ3Õ<Õ ÛQÝ A�% ó �W� ó �$S Ð Ô9ÛQÊ × É,Ó3Í+Ì&Ö�Í × É�Ì<Í�Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&ÍPÍ+Ì × Í × � Ê Ð�Ø Û Ø�Ð Õ&Ô% Ì Û�Í3Ì × Í+Î�Ô9ÛQÍ3Ì<ÕÈÊ × Ô9ÛQÍ+Ì&Ö�Í × É�Í × � Õ&Ê × � Í Ð�× É:Í+Ì × Í+Î
,�Ê�Ú$Ë�Í3ÎWÍ × Ê á ' Ê�Õ<Õ<Í × É�Í × � Õ&Ê × � Í /É�Ì<Í,Ì × Í3Ì × Í+Î � Ú$Ë Ð Õ ÛQÍ+Î Í × É�Í�Û / É�Ì<Í á Í3ÔWÒ × É�Í3ÎWÔ á Í3Ì × Ì<Í3É�ÎWÌ&Ö�Í3Î 0 × Í3ÎWÖ�Ì<ÍjÔ9ÛQÊ�Î � Ê Ð Ô �Ö�Í Ø Î ÏÊ�ÖàÛ-Ì&Ô9Û K ÔIÌ<Í3Ë�Í * á�á Ý R Ý ; ï Ý A�% S Ð ÔcÛ�Ê × É × Ì&Í+É�ÎWÌ&Ö�Í3ÎWÍ3Î é Í Ð Ú$Ë+Û � ÎWÊ ' Û � Ê ×�× É�Ì<Í� Ú$Ë Ð Õ ÛQÍ+Î
Ì × É�Í3Î£Ê á ' Ê�Õ&Õ<Í × É�Í × � Õ<Ê × � Í É�Í+Ô � Ê Ð�Ø Û Ø�Ð Õ&ÔWÍ3Ô\É�Ò % Ì × Ê × ÛjÔWÍ3Ì × / ÔWÒbÉ�Ê�ÔWÔÉ�Ì<Í�Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í^Í3Ì × Í Þ Ò Ø�Ø Í3Õ Ø�Ð Õ<ÔWÔcÛ�Î Ð � Û Ð Î á Í+ÔIÌ ÛQÓ+Í × KIg Ê�Ö�Ê�ÔWÍ�Í2Û(Ê�Õ&Ý ;�î�î�ð / É�Í+Õ� Ò�ÎIÉ�Ò /@> ÎIÊ Ð Ô�� U Õ Ð % ð E�E�E ï Ý

�
úU�5ú�� ÿ�þ���� �����?����
�����
��� þ 
A × ßÈÊ á Í3Õ<Õ&Í U Ý ; ÔWÌ × É '9ÏÐ Î"Ê�Õ<Õ<ÍjÊ × Ê�Õ � ÔWÌ&Í+ÎcÛ�Í × Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í
ì�Í � Í3Ì<Õ<Ô"É�Ì<ÍjÌ × ÛQÍ+Î × Í U Í �Ó+Í3Ì<Ú$Ë ×�Ð�× Ö / É�Ì&Í�Ñ�Õ<Ê$Û�Û ' Ò�Î % É�Í3Î Þ Í�Û�Í � ÛQÒ�ÎIÍ × / É�Í+ÎvßÈÊ�Ö á Ó � Ý�É�Ê�ÔO�]Ê�Ë�ÎvÉ�Í3Î U Í+Ò á Ê�Ú$Ë �Û Ð�× Ö / É�Í3Î 0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë / É�Ì<Í * × Ó+Ê�Ë�Õ�É�Í3Î»Í × Í3ÎWÖ�Ì<Í3Ê Ð ' Ö�Í+Õ ÏÒ�ÔcÛ�Í × Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í�Í3Ì × Í+ÎU Í3Ò á Ê�Ú$Ë+Û Ð�× Ö"ÔWÒ � Ì&Í�É�Ì&Í * Ð ÛQÒ�ÎWÍ × Ê Ð ' Ö�Í3Õ<Ì&Ô9ÛQÍ2ÛQÝ Þ Ì<Í � Ì × Û�Í3ÎWÖ�Î Ð�× É�Ô Ð�á Û�ÎIÊ � ÛQÌ<Ò × É�Í+ÎÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í � Ð ÎWÉ�Í . Ò × É�Í × ì�Í � Í3Ì<Õ&Ì<Ö�Í × * Ð Û�Ò�ÎWÍ × . Ò�ÎWÖ�Í × Ò %)% Í × Ý Þ Ê�Ô ! Ê # Ì % Ð %É�Í+ÎPÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í � Ð ÎIÉ�Í8Ê Ð ' Í3Ì × Ô × Ò�Î % Ì<Í3Î9Û / Ð�× É?É�Ì&Í8ÑBË�Ê�ÔWÍ × Õ<Ê�Ö�Í
É�Í3Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í� Ð ÎWÉ�Í8ÔWÒ,Ö�Í � ÏÊ�Ë�Õ Û / É�Ê�ÔWÔ�ÔWÌ&Ú$Ë?É�Ì&Í � Ê Ð�Ø Û Ø�Ð Õ<ÔWÍ É�Í+Î . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í × U Í3Ò á Ê�Ú$Ë+Û Ð�× �Ö�Í × Ê % á Í+ÔcÛ�Í × É�Í+Ú � Í × Ý * Õ<Õ<Í,Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÍjÔIÌ × É�Ì % * × Ë�Ê × Ö U Ê á Ö�Í á Ì<Õ&É�Í2ÛQÝ Þ Ì<Í* × Ó3Ê�Ë�Õ�É�Í3Î � Ò Ð ÎIÌ<Í3Î � Ò�Í��)Ó+Ì&Í × Û�Í × / É�Ì<Í�Ó Ð Î h Í Ø ÎWÏÊ�ÔWÍ × ÛQÊàÛQÌ<Ò × É�Í+ÎJÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í5Ì × É�Í+Î* × Ê�Õ � ÔIÍ . Í3Î � Í × É�Í�Û � Ð ÎIÉ�Í × / Ì<Ô9Û1Ì × É�Í × * á�á Ì<Õ&É Ð�× Ö�Í × ì�Í � Í3Ì<Õ&Ô�Ì × É�Í3Î > Ò Ø ' Ó3Í+Ì&Õ<ÍÊ × Ö�Í+Ö�Í á Í × Ý
U Í3ÌÈÉ�Í × Ê × Ê�Õ � ÔWÌ<Í3Î9ÛQÍ × Þ Ê$Û�Í × . Ò × � �����+�bK�g Ê�Ö�Ê�ÔWÍ"Í�ÛjÊ�Õ<Ý ;�î�î�ð ï Ë�Ê × É�Í+Õ ÛjÍ3Ô£ÔIÌ<Ú$ËÐ % Í+Ì × Í U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö /à� ÏÊ�Ë�ÎIÍ × É É�Í3ÎFÔIÌ<Ú$Ë É�Ì&Í�_ Ð Í+Õ&Õ<ÍBÌ × Í3Ì × Í %DS Ð ÔcÛ�Ê × É % Ì ÛIÛQÕ<Í3Î �Í+Î � Í+Õ&Õ<Ì&Ö � Í+Ì Û á Í ' Ê × É�Ý * Õ<Õ&Í Ê × É�Í+ÎIÍ × Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í8ÔcÛ�Ê %)% Í × . Ò × U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�Í ×� ÏÊ�Ë�ÎIÍ × É:É�Í+Ô8ó �W� ó �$S Ð Ô9ÛQÊ × É�Ô . Ò × xPÍ × ñ � ë�Ý U Í3ÌFÉ�Í × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í × É�Í3Î ��2 �71�$�
Ð�× É ��0 ñ 0f�$U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × K�g Ê�Ö�Ê�ÔWÍ ;�î�ö�î /N> Ð�× Ó ;�î�î ê ï Ì&Ô9Û6Ì × É�Í3ÎJÊ × Ô9ÛQÍ+Ì&Ö�Í × É�Í ×� Õ<Ê × � Í É�Í+Ô � Ê Ð�Ø Û Ø�Ð Õ<ÔWÍ3Ô\Í3Ì × Í�Ó Ð Ô ÏÊ$Û�Ó3Õ<Ì&Ú$Ë�Í � Ú$Ë Ð Õ ÛQÍ3Î\Í+Î � Í ×�×�á Ê�Î / É�Ì&Í á Í3Ì»Ë ÏÒ�Ë�Í3Î �Í+Î 0 × Í3ÎWÖ�Ì<Í á Í+ÔIÒ × É�Í3ÎWÔPÊ Ð ÔIÖ�Í Ø Î ÏÊ�ÖàÛ£Ì<ÔcÛ�Ý Þ Ì<Í8ÔcÛ�Ê$Û�Ì&Ô9ÛQÌ<ÔIÚ$Ë�Í × � Í3Ë�Õ&Í+ÎPÉ�Í3ÎPÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍÉ�Í+Î �
0 ñ 0f�$U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × ÔWÌ × É^ÎIÍ+Õ&ÊàÛQÌ . Ë�Ò�Ú$Ë K ` ; E{¡ É�Í3Î STÏÊ�Ë�Õ<ÎWÊ$ÛQÍ ï Ý S Ð É�Í ×Ê × É�Í3ÎWÍ × Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í × Õ&Ì<Í3Ö�Í × � Í3Ì × Í A × ' Ò�Î % ÊàÛQÌ<Ò × Í × ÏÐ�á Í3Î£É�Ì<Í1Ô9ÛQÊàÛQÌ<ÔcÛ�Ì&ÔWÚ$Ë�Í × � Í3Ë �Õ<Í3Î . Ò�ÎWÝ A × Ô á Í3ÔWÒ × É�Í3ÎWÍ�É�Ì<Í�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í�É�Í+Ô6ó �W� ó �dS Ð ÔcÛ�Ê × É�Ô6É�Í3Î?_ Ð Í3Õ<Õ&Í
ÔIÌ × ÉOÔcÛ�Ê�Î �Ê�Ô �T%)% Í�ÛQÎWÌ<ÔIÚ$Ë Ð�× É á Í+ÔIÌ ÛQÓ+Í × Í3Ì × Í × Ë�Ò�Ë�Í × * × Û�Í3Ì<ÕTÊ × % Ò�É Ð Õ<Ì&Í+ÎcÛ�Í %Â� Õ Ð ÔWÔIÝ



R Ý ; xPÍ × ÛQÊ Ð Î Ð ÔÈñ � ë ;�ð�î
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� �ª© 	 þ
* Ð ' Ö�Î Ð�× É�É�Í3Î1ÔcÛ�Ê�Î � Í × * Ô �T%)% Í�ÛQÎWÌ<Í,É�Í3Î1Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í / É�Í+ÎIÍ × Ë�Ò�Ë�Í % * × ÛQÍ3Ì<Õ�Ê ×% Ò]É Ð Õ&Ì<Í3Î9ÛQÍ % � Õ Ð ÔIÔ Ð�× É´É�Í+Î 	 Ì&Í+Õ&Ó+Ê�Ë�Õ\É�Í+Î % Ò�Î Ø Ë�Ò�Õ<Ò�Ö�Ì&ÔWÚ$Ë Ð�× ÛQÍ3ÎWÔWÚ$Ë�Ì&Í+É�Õ<Ì&Ú$Ë�Í ×Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í1Í+ÎIÖ�Ì á Û,ÔWÌ&Ú$Ë � Ì<ÍjÌ % � Ê�Õ<Õ . Ò × � Í3Î�ñ � ; Ê Ð Ô£É�Í × Ì × * á ÔIÚ$Ë × Ì ÛIÛ-ë�Ý ð Ý ;Ö�Í × Ê ×�× Û�Í × > ÎIÌ ÛQÍ+ÎIÌ<Í × '9ÏÐ Î5É�Ì&Í S Í+ÎIÕ<Í3Ö Ð�× Ö£Í3Ì × Í3Ô�Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Ô»Ì × É�Ì<ÍPÔ �T%)% Í�ÛQÎWÌ<ÔIÚ$Ë�Í ×U Í3Ì ÛQÎWÏÊ�Ö�Í?É�Í3Î 0�% Ì&ÔWÔWÌ&Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Ê × É�Í × % Ê�Ö × Í�Û�Ì&ÔWÚ$Ë�Í × Ñ»Ò�Õ&Í × ' ÏÐ ÎOÉ�Ì&Í ���T%��% Í�ÛQÎWÌ<Í Ø�Ð�× � Û�Í"É�Í+Î % ÏÒ�Ö�Õ<Ì<Ú$Ë�Í × S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × Í+Ì × Í+Ì × É�Í Ð Û�Ì&Ö�Í3Î U Í+ÎIÍ+Ì&Ú$Ë / Ì ×�× Í3ÎWË�Ê�Õ áÉ�Í3ÔWÔWÍ × ÔWÌ&Ú$ËåÉ�Ì<Í � Ò�Î % É�Í+Î 0 Ì ×�Ø Ò�Õ � Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í ×�Ð Î Ð�× � Í3ÔWÍ × Û�Õ&Ì<Ú$ËåÏÊ × É�Í3Î9ÛQÝ * Õ&ÔU Í3Ì<Ô Ø Ì<Í3ÕPÔWÌ × É Ì × * á�á Ý R Ý ; É�Ì<Í3ÔWÍ S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × É�Í3Î«� �����Q�d� Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í K Ö × ð�; E�/Ö × ê ; E Ð�× ÉVÖ × G ; E ï Ì × É�ÎWÍ3Ì 0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë�Í × Ö�Í3Ó+Í3Ì<Ö$Û�Ý A × É�Í × Ò á Í+ÎIÍ × � Ú$Ë�Ê Ð�á Ì<Õ �É�Í3Î × ÔIÌ × É ì�Í � Í3Ì<Õ&ÔPÉ�Ì<Í STÏÊ�Ë�Õ&ÎWÊ$Û�Í × Ì × É�Í × ë ð Ñ�Ë�Ê�ÔIÍ ×�á Ì × Ô6Ê�Õ&Ô > ÎWÍ Ð Ó3Í£É�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�ÝS Ð Î Þ Ê�ÎWÔcÛ�Í3Õ<Õ Ð�× Ö^É�Ì<Í3ÔWÍ3Î)Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í � Ð ÎIÉ�Í × Ì × É�Í3Î * × Ê�Õ � ÔWÍ-Ê�Õ&Õ<ÍOë ð � Ò Ð ÎWÌ<Í3Î �� Ò�Í��)Ó+Ì&Í × Û�Í × . Í+Î � Í × É�Í�Û K É Ð ÎWÚ$Ë�Ö�Í3Ó3Ò�Ö�Í × Í > Ð Î . Í ï Ý Þ Ì&Í % Ì ÛIÛQÕ<Í3ÎWÍ ×(Ð�× É Ð�× ÛQÍ+ÎIÍ ×� Ú$Ë�Ê Ð�á Ì<Õ&É�Í+Î Ó+Í3Ì<Ö�Í × ì�Í � Í+Ì&Õ<Ô É�Ì<Í 0 Ì ×�Ø Ò�Õ � Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í)É�Í+Î Ö�Í ' Ð�× É�Í × Í × S Í3ÎWÕ&Í+Ö Ð�× �Ö�Í × Ý Þ Í+Î � Ò × Ô9ÛQÊ × Û�Í � Õ Ð ÔIÔ\É�Í+Î
Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í � Ð ÎIÉ�ÍPì�Í � Í3Ì<Õ<Ô£ÔWÒ-Ê Ð ' É�Ì<Í1Í+Ì × Ó3Í3Õ × Í ×U Í3Ì ÛQÎ ÏÊ�Ö�Í . Í3Î9ÛQÍ3Ì<Õ Û /M� Ì<ÍjÍ3Ô8Ê Ð Ô"É�Í × Ì % Ó � Í+Ì Û�Í × � Ú$Ë�ÎWÌ ÛIÛ-É�Í3Î * × Ê�Õ � ÔIÍ ' Ò�Õ&Ö�Í × É�Í ×Ñ»Ê�ÎWÊ % Í�Û�Í3Î × á Í3Ô9ÛQÌ %)% Û � Í3ÎWÉ�Í × � Ò ×�× Û�Í3Ý Þ Ì&Í�Ú$Ë�Ê�ÎWÊ � ÛQÍ+ÎIÌ<Ô9ÛQÌ<ÔIÚ$Ë�Í × 	 Í+Î ÏÊ × É�Í+Î Ð�× �Ö�Í × É�Í3Ô,Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÔjÔ Ø Ì&Í+Ö�Í+Õ × ÔIÌ<Ú$ËiË�Ê Ð�Ø ÛQÔ ÏÊ�Ú$Ë�Õ<Ì<Ú$Ë Ì × É�Í × 	 Í+Î ÏÊ × É�Í3Î Ð�× Ö�Í × É�Í3ÎÍ3ÎWÔcÛ�Í × > Ò % Ø Ò × Í × Û�Í K É Ð ÎWÚ$Ë�Ö�Í3Ó3Ò�Ö�Í × Í 0 Ì ×�Ø Ò�Õ � Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í£É�Í+Î % Ì Û�Û�Õ&Í+ÎIÍ × � Ú$Ë�Ê Ð �
á Ì<Õ&É�Í+Î ï � Ì&Í+É�Í3ÎWÝ * Õ&Õ<Í"Ê × Ê�Õ � ÔWÌ<Í3Î9ÛQÍ × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í Ð�× É?É�Í+ÎIÍ × S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × ÔWÌ × É?Ì %* × Ë�Ê × Ö U Ê á Ö�Í á Ì<Õ&É�Í2ÛQÝ
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U Í3ÌfÉ�Í+Î � Ð Ú$Ë�Í × Ê�Ú$ËOÌ&É�Í × ÛQÌ<ÔIÚ$Ë�Í × * á ÔIÚ$Ë × Ì ÛIÛQÍ × É�Í3Î 0 Ì ×�Ø Ò�Õ � Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í á Ó � ÝfÉ�Í3Î� ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊ � ÛQÍ+ÎIÌ<Ô9ÛQÌ � Í × É�Í+Î á Í3Ì<É�Í × Ñ»Ò�Õ<Í � Ò ×�× ÛQÍ"Í+Ì × � Ì Û Ø Ê�ÎIÊ % Í�ÛQÍ+Î Ø Ê�Ê�Î�° /± % Ì Û$°��²� ;�� R ë = Ð�× É³±A� E �Hî ê R Ö�Í ' Ð�× É�Í × � Í3ÎWÉ�Í × / É�Ê�Ô8Ó Ð Í+Ì × Í % ÏL á Í+ÎIÕ<Ê Ø �Ø�Ð�× Ö�Ô á Í3ÎWÍ3Ì<Ú$Ë � Ò�ÎWÎIÍ+Ô Ø Ò × É�Ì&Í+ÎcÛ / Ì × É�Í % ÔWÌ<Ú$Ë1É�Ì<Í U Í3Ì ÛQÎ ÏÊ�Ö�ÍBÉ�Í3Î»Ñ»Ò�Õ&ÍBÊ�Õ<Õ&Í+ÎFÑ Ð Õ<Ô Ø ÎIÒ �Ù�Õ<Í Ð�× Û�Í3Î U Í+Î ÏÐ Ú � ÔWÌ<Ú$Ë3Û�Ì&Ö Ð�× Ö8Ì<Ë�ÎWÍ3Î L × ÔWÌ&Ú$Ë�Í3ÎWË�Í3Ì ÛQÍ × É�Í3Ú � Í × Ý Þ Ì&Í+Ô6Ì<Ô9Û\Ì × * á�á Ý R Ý ðÊ�Õ<Ô U Í3Ì<Ô Ø Ì&Í+Õ ' ÏÐ Î-É�Ì<Í S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × É�Í3ÎbÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í?Ê Ð Ô * á�áÁR Ý ; Ö�Í+Ó3Í3Ì<Ö$Û�Ý Þ Ì&ÍÉ Ð ÎWÚ$Ë�Ö�Í+Ó3Ò�Ö�Í × Í × K Ö�Í+ÔcÛ�ÎIÌ<Ú$Ë�Í3Õ ÛQÍ ×�ï > Ð Î . Í × Ö�Í+Ë ÏÒ�ÎWÍ × ì�Í � Í3Ì<Õ<Ô8Ó Ð É�Í × Í á Í × ÔIÒ?É�Ê�Î �Ö�Í+ÔcÛ�Í3Õ<Õ Û�Í × 0 Ì ×�Ø Ò�Õ � Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í × Ì × * á�á Ý R Ý ; Ý í Ì&Í Ì × * á ÔIÚ$Ë × Ì ÛIÛ ë�Ý ð Ý ð É�Ê�ÎWÖ�Í3Õ<Í3ÖàÛÔIÌ × É(É�Ì<Í � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊ � Û�Í3ÎWÌ&Ô9ÛQÌ � Í × Ó � Í+Ì&É�Í Ð Û�Ì&Ö�Ý Þ Ì<Í3Ô\Ì&Ô9Û,É Ð ÎWÚ$Ë:É�Ì<Í . Í3ÎWÔIÚ$Ë�Ì&Í �É�Í × Í × U Í3ÔWÚ$Ë�ÎWÌ ' Û Ð�× Ö�Í × É�Í3ÎPÒ á Í+ÎIÍ × K æ ç ïPÐ�× É Ð�× Û�Í3ÎWÍ × K æ è ï #��$* Ú$Ë�ÔWÍ8Ê × Ö�Í3Ó+Í3Ì<Ö$Û�ÝÞ Ì<Í�Ê × Ö�Í+Ö�Í á Í × Í × ��� Ê�Õ<Í × Ö�Í3Õ ÛQÍ × ì�Í � Í3Ì<Õ&Ô '9ÏÐ ÎJÍ+Ì × Í × U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í3Õ . Ò × G R !CÝ�5ÏÐ Î�É�Í × � Ê�Õ<Õ / É�Ê�ÔIÔBÉ�Ì<Í U Ê�Ë × Í á Í × Í
ÔIÍ × � ÎIÍ+Ú$Ë+Û
Ó Ð Î h ÒàÛQÊ$Û�Ì&Ò × ÔWÊ�Ú$Ë�ÔWÍPÉ�Í3Ô ��� Ô9ÛQÍ % ÔÔcÛ�Í3Ë+Û / Í × ÛQÔ Ø ÎIÌ<Ú$Ë+Û6É�Ì<Í3ÔWÍ3Î U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í3Õ�É�Í3Î . Ò × g Ê�Ö�Ê�ÔIÍ K ;�î�ö�î ïvá Í3Ô9ÛQÌ %�%
�
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Cen X-3  Ginga  2.3 - 4.8 keV
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Cen X-3  Ginga  6.9 - 9.3 keV
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Cen X-3  Ginga  13.9 - 18.5 keV
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Û�Í × A × � Õ<Ì × ÊàÛQÌ<Ò × É�Í3Ô �N� Ô9ÛQÍ % ÔIÝ A × É�Ì<Í3ÔWÍ %´� Ê�Õ<Õ � Ê ×�× É�Ì<Í � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊ � Û�Í3ÎWÌ&Ô9ÛQÌ �Ì % í Ì × � Í3Õ á Í+ÎIÍ+Ì&Ú$Ë R = ! `# æ�ç `# ;�ð ë1! á Ó � Ý R G ! `# æCè `# ;�ð ê1!8ÎWÍ � Ò × Ô9ÛQÎ Ð Ì&Í+ÎcÛ � Í3Î �É�Í × Ý Þ Ì&Í � Ì ÛQÔ"É�Í3Î � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊ � Û�Í3ÎWÌ&Ô9ÛQÌ � Í × Ì % ÏL á Í3ÎWÕ&Ê Ø�Ø�Ð�× Ö�Ô á Í+ÎIÍ+Ì&Ú$Ë(Ê�Õ<Õ&Í+ÎÊ × Ê�Õ � ÔIÌ<Í3Î9ÛQÍ × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í
ÔWÌ × É � Ì&Í+É�Í3Î Ð % Ì %â* × Ë�Ê × Ö U Ê á Ö�Í á Ì<Õ<É�Í�Û�Ý

�
úU�5ú~ù üXý2þQÀäþO�� þ ��� ý2þÂÁª� ¥Ã þ ¥ÄÅ§ û
Þ Ì&Í é Ê�Ö�ÍjÉ�Í3Î ! Ê�Ö × Í�Û Ø Ò�Õ<Í . Ò × xPÍ × ñ � ë?ÎIÍ+Õ&ÊàÛQÌ . Ó Ð Î h ÒàÛQÊ$Û�Ì&Ò × ÔWÊ�Ú$Ë�ÔWÍ Ð�× É�Ì&Ë�Î�ÇÆ ò�2 õ�K ÔWÌ&Í+Ë�Í * á�á ÝJë�Ý ð ï Ì<ÔcÛ1Ì × * á�á Ý R Ý&ë ' ÏÐ Î
É�Ì<Í"Ö�Í ' Ð�× É�Í × Í × � Ì Û Ø Ê�ÎWÊ % Í�Û�Í3Î�°}�� ;�� R ë = Ð�× É«±È� E �&î ê R-Ð�× É(É�Í × '9ÏÐ Î6ì�Í+É�Í3Ô\Ñ Ð Õ&Ô Ø ÎWÒ�Ù�ÕÈÍ�Û � Ê�Ô Ð�× ÛQÍ+ÎIÔWÚ$Ë�Ì<Í3É�Õ<Ì<Ú$Ë�Í ×í Ì × � Í+Õ�É Ì × * á Ë ÏÊ × Ö�Ì<Ö � Í3Ì Û . Ò %_U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�Ô � Ì × � Í+Õ+� � É�Ê�ÎIÖ�Í3Ô9ÛQÍ3Õ<Õ ÛQÝ �5ÏÐ Î��� � G R !?Í+ÎIÖ�Í á Í × ÔWÌ&Ú$ËÜÉ�Ì<Í,Ñ»Ò�Õ&Ê�Î � Ì × � Í+Õ»É�Í3Î ! Ê�Ö × Í�Û Ø Ò�Õ&ÍjÓ Ð � �yÊ ;�î ! Ð�× É� �AÊ ;�=�ð ! Ð�× ÉjÌ<Ë�Î �ÇÆ ò�2 õ Ó Ð Í+Ì × Ê × É�Í+Î5Ó ÐIË `# ; E !�Ý í Ì<Í�Ì % � Ê�Õ&Õ . Ò × � Í3Î@ñ � ; Ì&Ô9ÛÉ�Í+Î"ÎWÍ3Õ<Ê$ÛQÌ . � Õ<Í3Ì × Í �ÌÆ ò�2 õ É�Í+Î é Ê�Ö�Í)É�Í+Î ! Ê�Ö × Í�Û Ø Ò�Õ&Í � Ò × ÔWÌ<ÔcÛ�Í × Û,Ó Ð Î * ×�× Ê�Ë % ÍÍ+Ì × Í+Ô ×�Ð ÎPÕ&Í+Ì&Ú$Ë+Û"Ö�Í+ÔcÛ ÏÒ�Î9ÛQÍ × % Ê�Ö × Í�Û�Ì&ÔWÚ$Ë�Í × Þ Ì Ø Ò�Õ ' Í3Õ<É�ÔWÝ
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. Ò ×^æ � ;�ð ê"!OÎWÍ3Ö�Ì<Ô9ÛQÎWÌ&Í+ÎcÛ � Í+ÎIÉ�Í × Ó Ð ��ÏÒ ×�× Í × Ý U Í+ÌÈÉ�Í % ÔIÍ+Õ á Í × Ï* � ×�Ð�× Ö�Ô � Ì × � Í+Õ! Ð�× É#�&�����&�
� ë � ê %,ÏÐ ÔIÔWÍ × É�Ì&Í1Ñ�Ë�ÒàÛQÒ × Í × ì�Í+É�Ò�Ú$Ë % Ì × É�Í3Ô9ÛQÍ × Ô£Ê Ð Ô�Í+Ì × Í3Î ��ÏÒ�Ë�Í. Ò × E � E�E ðÖ� ��-Ò á Í3ÎWË�Ê�Õ á É�Í3Î g Í Ð Û�ÎIÒ × Í × Ô9ÛQÍ+Î × Ò á Í3Î-, ÏÊ�Ú$Ë�Í
Í % Ì Û�ÛQÌ<Í3Î9Û � Í3ÎWÉ�Í × Ý



; ë�ê í Í+Ì Û�Í3ÎWÍ�_ Ð Í3Õ<Õ<Í ×
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�
úU�5ú�4 5 þTý � þ � þ ¯ �� þ �����������
�� þ 
0 Ì × Í � Í3Ì ÛQÍ+ÎIÍ × * × Ê�Õ �TÔIÍ . Ò × Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í × Ê Ð Ô U Í Ø�Ø Ò ��* ñ�ñ U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × . Ò ×xPÍ × ñ
ñ$ë K É�Í+Õ � Ò�ÎWÉ�Ò?Í�ÛVÊ�Õ<Ý ð E�E�E ï Ì&Ô9ÛbÌ × Ó � Í3Ì * Ô Ø Í � ÛQÍ × Í3Ì × Í � Í3ÔWÍ × ÛQÕ<Ì&Ú$Ë�Í 0 Î ñ� Í3Ì ÛQÍ+Î Ð�× Ö?É�Í3Î"Ì × É�Ì<Í3ÔWÍ % > Ê Ø Ì ÛQÍ+Õ á Í3ÔWÚ$Ë�ÎIÌ<Í á Í × Í ×�á Ì<ÔIË�Í3ÎWÌ&Ö�Í × L × ÛQÍ+ÎIÔ Ð Ú$Ë Ð�× Ö�Í ×ÏÐ�á Í3Î�xPÍ × ñ�ñdë�Ý S Ð % Í+Ì × Í × ÔIÌ × É % Ì Û-É�Í % Ñ Þ£�^K Ñ�Ë�Ò�Ô � Ì<Ú$Ë Þ Í2ÛQÍ3Ú2ÛQÒ�Î � �fÔ9ÛQÍ % ïÊ Ð '1U Í Ø�Ø Ò ��* ñ � Ò�Ú$Ë�Í × Í+ÎIÖ�Ì&Í�ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í K ë E á Ì&Ô = Ei� Í 	 ï?á Í+Ò á Ê�Ú$Ë+ÛQÍ�Û � Ò�Î ñÉ�Í ×ZÐ�× É Í3Ô�Ó3Í+Ì&ÖàÛVÔWÌ&Ú$Ë / É�Ê�ÔIÔ1É�Ì<ÍOÑ Ð Õ&Ô ' Ò�Î % Ò á Í3ÎWË�Ê�Õ á . Ò × Í�Û � Ê�ë E:� Í 	 É�Í Ð Û6ñÕ<Ì&Ú$Ë . Ò × É�Í × g Ì<Í3É�Í+ÎIÍ × Í3ÎWÖ�Ì<Íóñ$Ñ Ð Õ<Ô ' Ò�Î % Í × Ê á � Í+Ì&Ú$Ë+Û�Ý Þ Ì&Í S Í3ÎWÕ<Í3Ö Ð�× Ö�ÔWÊ × Ê�Õ �TÔWÍ8Í3Î ñÖ�Ì á Û / É�Ê�ÔWÔjÌ × É�Í3Î � Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊ � Û�Í3ÎWÌ&Ô9ÛQÌ � á Í+Ì × Ì<Í3É�ÎWÌ<Ö�Í × 0 × Í3ÎWÖ�Ì<Í × É�Ì&Í}ò �����5 2 �� ñ Ð�× ÉbÉ�Ì<Í | 2 ��0Q� 3 �ó5 2 �� ñ > Ò % Ø Ò × Í × ÛQÍ . Ò × . Í3ÎWÖ�Õ<Í3Ì<Ú$Ë á Ê�ÎWÍ3Î � Û ÏÊ�Î � Í£ÔWÌ × É�Ý Þ ÊÇñÖ�Í3Ö�Í × É�Ò % Ì × Ì&Í+ÎcÛ á Í3ÌJË�Ò�Ë�Í × 0 × Í+ÎIÖ�Ì&Í × É�Ì<Í | 2 ��0+� 3 �ó5 2 �� ñ > Ò % Ø Ò × Í × Û�Í3Ý S Ð % Ê × ñÉ�Í+ÎIÍ × � Ð ÎWÉ�Í × Ó � Í+Ì U Í Ø�Ø Ò ��* ñ
ñ U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × . Í3ÎWÖ�Õ<Ì&Ú$Ë�Í × / Ó � Ì<ÔWÚ$Ë�Í × É�Í × Í ×ÔWÌ&Ú$Ë®É�Ì&Í é Í Ð Ú$Ë+Û � ÎWÊ ' ÛbÉ�Í3Î _ Ð Í3Õ<Õ<Í Ð % Í+Ì × Í [ Î ÏÒ 4 Í × Ò�ÎWÉ ×�Ð�× Ö ÏÊ × É�Í+ÎcÛ�Í3Ý 0 Ô � Ð Î ñÉ�Í\Í+Ì × Í8É�Í Ð Û�Õ&Ì<Ú$Ë�Í é Í Ð Ú$Ë+Û � ÎWÊ ' ÛQÊ á Ë ÏÊ × Ö�Ì<Ö � Í3Ì Û£É�Í+ÎPÑ Ð Õ<Ô ' Ò�Î %Ä' Í+ÔcÛ�Ö�Í+ÔcÛ�Í3Õ<Õ Û�Ý Þ Ì<Í8Ó Ð ñÖ�Í3Ë ÏÒ�ÎIÌ<Ö�Í × � ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊ � ÛQÍ3ÎWÌ<ÔcÛ�Ì � Í × Ó3Í3Ì<Ö�Í × / É�Ê�ÔWÔ á Í3Ì × Ì<Í3É�ÎWÌ<Ö�Í3Î é Í Ð Ú$Ë+Û � ÎWÊ ' ÛÉ�Ì<Í | 2 ��0+� 3 �ó5 2 �� ñ > Ò % Ø Ò × Í × Û�Í ×]Ð Î�ÔIÚ$Ë � Ê�Ú$Ë . Ò�ÎWË�Ê × É�Í × Ì<ÔcÛ á Ó � ÝTÉ�Ì<Í�ò �����ó5 2 �� ñ



R Ý ð 	 Í3Õ<Ê£ñ
ñ ; ; ë R

> Ò % Ø Ò × Í × Û�ÍPÉ�Ò % Ì × Ì<Í3Î9ÛQÝ 0 Ì × ÍPÍ3ÎWÖ ÏÊ × Ó3Í × É1Ê × Ê�Õ �TÔIÌ<Í3Î9ÛQÍ h ñ)ß 0 ñ U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö á Í3Ì
× Ì<Í3É�ÎWÌ&Ö�Í3Î é Í Ð Ú$Ë+Û � ÎWÊ ' Û£Í+ÎIÖ�Ê á Í3Ì × Í � ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊ � ÛQÍ3ÎWÌ<ÔcÛ�Ì � Ò�Ë × Í | 2 ��0+� 3 �ó5 2 �� ñ> Ò % Ø Ò × Í × Û�Í3Ý

d�e6 7ih�8�l rutOf

í Ì&Í\Ì %Ä� Ê�Õ&Õ . Ò × xPÍ × ñ
ñ$ë � Ð ÎWÉ�Í
Ê Ð Ú$ËOÉ�Ì&Í h ÏÒ × Û�Ö�Í × ` Ð Í3Õ<Õ&Í 	 Í3Õ<ÊPñ�ñ ; K ê L E î E�E ñê E ï�á Í3ÌMÍ3Ì × Í % á Ê�Õ&Õ<Ì&Ô9ÛQÌ<ÔWÚ$Ë�Í × h Ê � Í2ÛQÍ × , Ð Ö"Í × ÛQÉ�Í+Ú � Û K xPË�Ò�É�Ì<ÕMÍ�Û8Ê�Õ<Ý ;�î�= G ï Ý Þ Ð ÎWÚ$ËU Í3Ò á Ê�Ú$Ë+Û Ð�× Ö�Í × % Ì Û£É�Í % h�ÏÒ × ÛQÖ�Í × ÔWÊ$Û�Í3Õ<Õ&Ì ÛQÍ × * � *?ñ G K L Õ % Í3Î6Í�Û
Ê�Õ&Ý ;�î G ð ï � Ò ×�× ñÛQÍ ×:Ø Í+ÎIÌ<Ò�É�Ì<ÔIÚ$Ë�Í 	 Ê�ÎIÌ<Ê$Û�Ì&Ò × Í × É�Í3Î h�ÏÒ × ÛQÖ�Í × Ì × Û�Í × ÔWÌ Û ÏÊ$Û�É�Ì&Í+ÔIÍ+Î+_ Ð Í+Õ&Õ<Í × Ê�Ú$Ë�Ö�Í � Ì&Í�ñÔIÍ × � Í3ÎWÉ�Í × / É�Ì&Í � Ì<ÍbÌ %a� Ê�Õ<Õ . Ò × xPÍ × ñ
ñ$ë Ð�× É � Í3Î
ñ
ñ ; Ê Ð ' Í+Ì × á Í+É�Í3Ú � Í × ñÉ�Í3Ô h�ÏÒ × ÛQÖ�Í × É�Ò Ø�Ø Í3Õ<ÔcÛ�Í3Î × Ô9�TÔ9ÛQÍ % Ë�Ì × É�Í Ð Û�Í × Ý ! Ì Û�É�Í % h�ÏÒ × ÛQÖ�Í × ÔWÊ$Û�Í3Õ<Õ&Ì ÛQÍ × ��*
� ñ$ë� Ð ÎWÉ�Í"ÔWÚ$Ë�Õ&Ì<Í 4 Õ&Ì<Ú$ËVÉ�Ì<Í"Ñ Ð Õ<Ô Ø Í+ÎIÌ<Ò�É�Í . Ò × ð�ö ë"Ô . Ò × 	 Í+Õ&Ê\ñ�ñ ; Í × ÛQÉ�Í+Ú � Û K�h Ê Ø�Ø ÊÌñØ Ò�ÎcÛ�� ! Ú�xPÕ<Ì × Û�Ò�Ú � ;�î G R�ï Ý
Þ Í+Î h�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ<ÔWÊ�Î 	 Í3Õ<Ê�ñ�ñ ; Ì<Ô9Û
É�Í % × Ê�Ú$Ë)Í3Ì × g Í Ð ÛQÎWÒ × Í × ÔcÛ�Í3Î × % Ì Û
Í+Ì × Í3Î ! Ê�Ô ñÔIÍ �;: � ;��Hö�ö ç�~)� <�=è�~)� �Z�]��� Ì × Í3Ì × Í % ö{�&î�= ê£ÉCñÌ*8Î á Ì Û Ð % ÔIÍ+Ì × Í × Ò Ø ÛQÌ<ÔWÚ$Ë�Í × U Í3Ö�Õ<Í3Ì ÛUñÔcÛ�Í3Î × / É�Í × ÏL á Í3ÎWÎWÌ&Í+ÔIÍ × K ò ø1| 2 ô��Q������õ ï �
Þ G�G R ö�; É�Í3Î � Ø Í � Û�ÎIÊ�Õ � Õ<Ê�ÔWÔIÍ U�E Ý R A á % Ì ÛÍ3Ì × Í3Î ! Ê�ÔIÔWÍ �?>�@BA � ð ë � R ç��)� �è��Ì� � � � Ð�× É Í3Ì × Í % h Ê�É�Ì Ð Ô �C>�@A �´ë E � E ç���� �è��Ì� = � � K�. Ê ×> Í3Î �+� Ì ì � Í�Û)Ê�Õ<Ý ;�î�î R�ï Ý Þ Ê�Ô � �TÔ9ÛQÍ % 	 Í3Õ<Ê8ñ
ñ ;)( ��Þ G�G R ö�; Ì<Ô9Û�Í3Ì ×:á Í3É�Í+Ú � Í × É�Í3Ô� �TÔcÛ�Í %÷% Ì ÛVÍ+Ì × Í+Î A × � Õ<Ì × Ê$Û�Ì&Ò × . Ò ×?D � G ê1!CÝ 	 Ò × É�Í %÷U Í3Ö�Õ&Í+Ì Û�ÔcÛ�Í3Î × Ö�Í3Ë+ÛVÍ3Ì ×ÔcÛ�Ê�Î � Í+Î � ÛQÍ+Î × � Ì × É % Ì ÛFE� Ê ê �d; E èG< � � ��Ê�Ê Ð Ô K�g Ê�Ö�Ê�ÔIÍ�Í�Û(Ê�Õ&Ý ;�î�ö�= ï Ý 0 Ô� Ê ×�× É�Ê . Ò × Ê Ð ÔWÖ�Í3Ö�Ê × Ö�Í × � Í3ÎWÉ�Í × / É�Ê�ÔWÔ 	 Í3Õ<Ê�ñ
ñ ; Ì % [ Í3Ö�Í × ÔWÊ$Û�Ó�Ó Ð xPÍ × ñ
ñ$ë
Ð�× É � Í3Î5ñ
ñ ; � Í+Ì × Í *���� ÎIÍ2ÛQÌ<Ò × ÔWÔIÚ$Ë�Í3Ì á Í á Í3ÔWÌ Û�Ó�Û / ÔWÒ × É�Í3Î × É�Ì&Í 0 × Í+ÎIÖ�Ì&Í '9ÏÐ Î£ÔIÍ+Ì × Íh ÏÒ × Û�Ö�Í × Õ&Í Ð Ú$Ë+Û � ÎIÊ ' Û-Ê Ð ÔWÔWÚ$Ë�Õ&Ì<Í 4 Õ&Ì<Ú$ËÜÊ Ð Ô í Ì × É�Ê ��� ÎIÍ2ÛQÌ<Ò × . Ò × ! Ê$Û�Í3ÎWÌ&Í á Í+Ó3Ì<Í3Ë+ÛQÝU Í3ÌvÍ+Ì × Í3Î�Ö�Í3ÔWÚ$Ë�ÏÊ$Û�Ó�ÛQÍ × 0 × Û ' Í+Î ×�Ð�× Ö . Ò × ð � Ø Ú á Í�ÛQÎWÏÊ�ÖàÛ É�Ì<Í h ÏÒ × Û�Ö�Í × Õ&Í Ð Ú$Ë+Û � ÎIÊ ' ÛÍ�Û � Ê)ê �9; E b�< Í3ÎWÖ���Ô�Ý Þ Í3Î h�ÏÒ × ÛQÖ�Í × , Ð ÔIÔ . Ò × 	 Í3Õ<Ê
ñ
ñ ; Ð�× ÛQÍ3ÎWÕ<Ì&Í+Ö$Û � Ú$Ë � Ê × � Ð�× Ö�Í ×K�H�� | ò ï / Ì × É�Í × Í × Í3Î»Ê Ð 'N� Í × Ì&Ö�Í3ÎFÊ�Õ<Ô ; E{¡ ÔIÍ+Ì × Í+Ô × Ò�Î % Ê�Õ<Í ×�í Í+ÎcÛ�Í3Ô»Ê á ' Ê�Õ<Õ&Í × � Ê ×�×K�A × Ò Ð Í8Í�Û Ê�Õ&Ý ;�î�ö ê ï Ý
* Ð ' Ö�Î Ð�× ÉXÉ�Í+ÎOÕ<Ê × Ö�Í × h ÒàÛQÊàÛQÌ<Ò × Ô Ø Í+ÎIÌ<Ò�É�Í?ÔWÌ × ÉÁÍ3Ì × Ó3Í+Õ × Í^Ñ Ð Õ<ÔWÍ:ÎIÍ+Õ&ÊàÛQÌ . Ö Ð Û^Ó Ð
á Í+Ò á Ê�Ú$Ë+ÛQÍ × Ý Þ Í3ÎWÍ × � Ò�Î %÷� Ê ×�× . Ò × Ñ Ð Õ&Ô)Ó Ð Ñ Ð Õ<Ô)ÔcÛ�Ê�Î �O. Ê�ÎIÌ<Ì<Í3ÎWÍ × / É�Ê�Ô ÏÐ�á Í3Î. Ì&Í+Õ&ÍjÑ Ð Õ&ÔWÍ�Ö�Í % Ì Û�Û�Í3Õ ÛQÍjÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ»Ì<ÔcÛ\ì�Í+É�Ò�Ú$Ë á Í % Í+Î � Í × Ô � Í+ÎcÛjÔ9ÛQÊ á Ì&Õ KI� ÛQÊ Ð�á Í+ÎcÛÍ�Û
Ê�Õ&Ý ;�î�ö E ï Ý Þ Ì<Í � Ò�Î % É�Í3Î K Ö�Í % Ì Û�Û�Í3Õ ÛQÍ ×�ï h�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ<ÔWÍ . Ò × 	 Í3Õ<Ê6ñ
ñ ; Ì<ÔcÛ
Ô9ÛQÊ�Î �Í × Í+ÎIÖ�Ì&Í+Ê á Ë ÏÊ × Ö�Ì&Ö�Ý U Í3Ì 0 × Í+ÎIÖ�Ì&Í × Ò á Í3ÎWË�Ê�Õ á Í�Û � Ê ; E\� Í 	 Ì&Ô9Û É�Ê�ÔPÑ Ð Õ<Ô Ø ÎWÒ�Ù�ÕfÎIÍ+Õ&ÊÇñÛQÌ . Í3Ì × ' Ê�Ú$Ë�Ý 0 Ô á Í3ÔWÌ ÛQÓ�Û8Ó � Í3ÌMÓ Ð Í3Ì × Ê × É�Í3Î6ÔIÍ+Ë�Î ÏÊ�Ë × Õ<Ì&Ú$Ë�Í / ÎIÍ+Õ&ÊàÛQÌ . á ÎIÍ+Ì Û�Í ! Ê # Ì % Ê /É�Ì<Í�Í2Û � ÊOÍ3Ì × Í�Ë�Ê�Õ á Í�Ñ�Ë�Ê�ÔWÍ . Ò × Í3Ì × Ê × É�Í3Î£Ö�Í2ÛQÎWÍ ×�× ÛjÔIÌ × É / Í+Ì × Í�ÎWÍ3Õ<Ê$ÛQÌ . ,�Ê�Ú$Ë:Ê × ñÔcÛ�Í3Ì<Ö�Í × É�Í � Õ<Ê × � ÍjÔIÒ � Ì<Í)Í3Ì × Í,Ô9ÛQÍ3Ì<Õ<Í3ÎWÍjÊ á ' Ê�Õ&Õ<Í × É�Í � Õ<Ê × � Í K ÔWÌ<Í3Ë�Í,Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í)Ì ×É�Í × Ò á Í3ÎWÍ × � Ú$Ë�Ê Ð�á Ì<Õ&É�Í3Î . Ò × * á�á Ý R Ý î Ð�× É R Ý ; E ï Ý Þ Ê�Ö�Í3Ö�Í × Ó3Í3Ì<Ö$Û:É�Ê�Ô)Ñ Ð Õ<Ô ñ



; ë = í Í+Ì Û�Í3ÎWÍ�_ Ð Í3Õ<Õ<Í ×

Ø ÎWÒ�Ù�Õ á Í3Ì × Ì<Í3É�ÎWÌ&Ö�Í3ÎWÍ3Î 0 × Í3ÎWÖ�Ì<ÍjÍ3Ì × ÍOÔIÍ+Ë�Î � Ò % Ø Õ<Í # Í � Û�Î Ð � Û Ð Î % Ì Û á Ì&Ô�Ó Ð '9ÏÐ�× 'Ê Ð ÔIÖ�Í Ø Î ÏÊ�ÖàÛQÍ × ! Ê # Ì % Ê�Ý Þ Ì&Í+ÔIÍ á Í+Ì . Í3ÎWÔIÚ$Ë�Ì&Í+É�Í × Í+Î 0 × Í3ÎWÖ�Ì<Í,Ê Ð ' Û�ÎIÍ2ÛQÍ × É�Í × ÔcÛ�Ê�Î �
Ð�× Û�Í3ÎWÔIÚ$Ë�Ì<Í3É�Õ&Ì<Ú$Ë�Í × Ñ Ð Õ<Ô ' Ò�Î % Í × % Ê�Ú$Ë�Í × 	 Í3Õ<Ê"ñ�ñ ; '9ÏÐ Î\É�Ì<Í1Ì × É�Ì&Í+ÔIÍ+Î * Î á Í3Ì Û á Í�ñÔWÚ$Ë�ÎWÌ&Í á Í × Í * × Ê�Õ �TÔWÍ × % Í�Û�Ë�Ò�É�Í á Í+ÔIÒ × É�Í+ÎIÔPÌ × ÛQÍ3ÎWÍ3ÔWÔWÊ × ÛQÝ

�
úW¢
ú�� ÿ�þ���� �����?����
�����
��� þ 
Þ Í3Î h�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ&ÔWÊ�Î 	 Í+Õ&Ê£ñ�ñ ; � Ð ÎIÉ�Í8Ó � Ì<ÔIÚ$Ë�Í × É�Í % ð�ð Ý Ð�× É:É�Í % ð G Ý � Í á Î Ð Ê�Î
;�î�î�= % Ì Û h ñ)ß 0 Ó Ð ê . Í3ÎWÔIÚ$Ë�Ì&Í+É�Í × Í × *8Î á Ì ÛQÊ�Õ Ø Ë�Ê�ÔWÍ × Ì × ÔIÖ�Í3ÔWÊ % Û ÏÐ�á Í+Î = Ë:Õ&Ê × Öá Í3Ò á Ê�Ú$Ë+ÛQÍ2Û KI> ÎIÍI� � Í ×�á Ò�Ë % Í�Û?Ê�Õ<Ý ;�î�î�î ï Ý?�]Í3É�ÍOÉ�Ì&Í+ÔIÍ+Î é Ì&Ú$Ë+Û � Ð Î . Í × � Ð ÎWÉ�ÍbÓ ÐÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í × Ì × . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í × 0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë�Í × Ö�Í ' Ê�Õ ÛQÍ2ÛQÝ * Ð ' Ö�Î Ð�× É:É�Í3Î
ÔcÛ�Ê�Î ñ� Í × Ñ Ð Õ<Ô ñ6Ó Ð Ñ Ð Õ<Ô ñ � Ú$Ë � Ê × � Ð�× Ö�Í × Ì × É�Í+Î é Ì&Ú$Ë+Û � Ð Î . Í Ð�× ÉjÉ�Í3ÎBÕ&Ê × Ö�Í × Ñ Ð Õ<Ô Ø Í+ÎIÌ ñÒ�É�Í . Ò × ð�ö ë£Ô /+� Ð ÎWÉ�Í × É�Ì&Í+ÔIÍ6Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í�Ó Ð Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í × Ì × ê 0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë�Í ×Ó Ð ÔIÊ %)% Í × Ö�Í ' Ê�ÔWÔcÛ�Ý Þ Ì&Í+ÔIÍ
Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í � Ð ÎWÉ�Í × % Ì Û\É�Í3Î�Ì × > Ê Ø Ì ÛQÍ3ÕMë á Í3ÔWÚ$Ë�ÎWÌ&Í á Í�ñ
× Í × ! Í2ÛQË�Ò�É�Í£Ê × Ê�Õ �fÔWÌ<Í3Î9ÛQÝ S Ð %´	 Í3ÎWÖ�Õ<Í3Ì<Ú$Ë � Ð ÎWÉ�Í × Ó Ð ÔWÏÊ$Û�Ó3Õ<Ì&Ú$Ë × Ò�Ú$Ë-É�ÎWÍ3Ì � Í3Ì ÛQÍ3ÎWÍÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í�Í+Ì × Í3Î 0 ñ�* ��* ß�ñ U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö . Ò % R Ý Ð�× É G Ý ! Ê�Ì ;�î�ö R KI� Ê á Í+ÎIÕÓ�í Ë�Ì ÛQÍ ;�î�î E ïPÐ�× Û�Í3ÎWÔ Ð Ú$Ë3Û�Ý A × ßÈÊ á Í3Õ<Õ&Í�xPÝ ; Ì<Ô9Û�ì�Í � Í3Ì<Õ<Ô�É�Ì<Í Ì × ÛQÍ3Î × Í U Í+Ó3Í3Ì<Ú$Ë ×�Ð�× Ö /É�Ì<Í,Ì × Ô9ÛQÎ Ð % Í × ÛQÍ+Õ&Õ<Í-ÑBÕ&ÊàÛ�Û ' Ò�Î %)/ É�Í3Î�ßJÊ�Ö Ð�× ÉZÉ�Ê�Ô��]Ê�Ë�Î É�Í3Î U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö / É�Í+Î0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë / É�Ì&Í * × Ó+Ê�Ë�ÕFÉ�Í+Î£Í × Í3ÎWÖ�Ì<Í3Ê Ð ' Ö�Í+Õ ÏÒ�ÔcÛ�Í × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í"É�Í+Î U Í+Ò á Ê�Ú$ËCñÛ Ð�× Ö"ÔWÒ � Ì&ÍPÉ�Í3Î é Ì Û�Í3ÎWÊ$Û Ð Î . Í3Î � Í+Ì&ÔFÉ�Í+Î Ð�× Û�Í3ÎWÔ Ð Ú$Ë+Û�Í × Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÍPÊ Ð ' Ö�Í3Õ<Ì&Ô9ÛQÍ2ÛQÝ Þ Ì<ÍÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í�ÔWÌ × É1Ì × É�Í × Ò á Í3ÎWÍ × � Ú$Ë�Ê Ð�á Ì&Õ<É�Í+Î × É�Í3Î * á�á Ý R Ý î Ð�× É R Ý ; E Ê�Õ<Ô > ÎWÍ Ð Ó3ÍÍ × Û�Ô Ø ÎIÍ+Ú$Ë�Í × É)É�Í+Î@ì�Í � Í3Ì<Õ<Ì&Ö�Í × U Ì ×�á ÎWÍ3Ì ÛQÍ Ð�× É,É�Í % Ô9ÛQÊ$Û�Ì&Ô9ÛQÌ<ÔWÚ$Ë�Í × � Í+Ë�Õ<Í3Î ' ÏÐ ÎTì�Í3É�Í ×Þ Ê$Û�Í ×�Ø�Ð�× � ÛBÉ�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�Ý Þ Ì&Í * × Ó3Ê�Ë�Õ�É�Í3ÎvÑBË�Ê�ÔWÍ ×�á Ì × ÔfÉ�Í+Î 0 ñ�* ��* ß�ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&ÍÌ<ÔcÛ = E�/ É�Ì&Í£É�Í3ÎJñ)ß 0 ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í ;�ð�ö Ý Þ Ì<Í % Ì Û\É�Í3Î * × Ó+Ê�Ë�Õ@É�Í+Î á Í+ÌfÉ�Í3Î * × Ê�Õ �TÔWÍá Í3Î ÏÐ Ú � ÔIÌ<Ú$Ë+ÛQÌ<Ö$Û�Í × � Ò Ð ÎWÌ<Í3Î � Ò�Í��)Ó3Ì<Í × Û�Í × Ó Ð Î ÏÐ Ú � Û�ÎIÊ × Ô ' Ò�Î % Ì<Í3Î9ÛQÍ × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í£ÔIÌ × ÉÍ á Í × ' Ê�Õ<Õ&Ô»Ì × É�Í × * á�á Ý R Ý î Ð�× É R Ý ; E Ê�Õ<ÔÈÉ Ð ÎIÚ$Ë�Ö�Í3Ó+Ò�Ö�Í × Í > Ð Î . Í × É�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�Ý Þ Ì<Í* × Ó3Ê�Ë�ÕTÉ�Í+Î á Í+Î ÏÐ Ú � ÔWÌ<Ú$Ë3Û�Ì&ÖàÛQÍ × � Ò Ð ÎWÌ<Í3Î � Ò�Í��)Ó3Ì<Í × Û�Í × Ì&Ô9Û�ì�Í � Í3Ì<Õ<Ô�Ì × É�Í3Î > Ò Ø ' Ó3Í+Ì&Õ<ÍÉ�Í+Î � Ú$Ë�Ê Ð�á Ì<Õ&É�Í3Î»Ê × Ö�Í3Ö�Í á Í × Ý Þ Ì<Í > Ð Î . Í × Ô9ÛQÌ %)% Í × % Ì Û
É�Í × Þ Ê$ÛQÍ ×�Ø�Ð�× � Û�Í × Ö Ð ÛÏÐ�á Í3ÎWÍ3Ì × Ý

�
úW¢
úE¢ £1þ ��	 þ ����
� þ  ý ¥¤ ý 
¦ � 	U§�¨���	���¦
� �ª© 	 þ
A × É�Í × � Ú$Ë�Ê Ð�á Ì&Õ<É�Í+Î × É�Í+Î * á�á Ý R Ý G ÔWÌ × ÉiÉ�Ì<Í U Í3ÎWÍ3Ì<Ú$Ë�ÍVÉ�Ê�ÎIÖ�Í3Ô9ÛQÍ3Õ<Õ Û / Ì × É�Í × Í ×ÔWÌ % Ð Õ ÛQÊ × Ì × Ê�Õ<Õ<Í × 0 × Í+ÎIÖ�Ì&Í á Í+ÎIÍ+Ì&Ú$Ë�Í × É�Í+Î�ñ)ß 0 ñ U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö K Õ<Ì × � Ô ï)Ð�× ÉYÉ�Í+Î0 ñ�* ��* ß�ñ U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö K ÎIÍ+Ú$Ë+ÛQÔ ï S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × % Ì Û × Ì<Ú$Ë+Û × Í3Ö�ÊàÛQÌ . Í %Ä� Õ Ð ÔWÔPÍ # Ì ñÔ9ÛQÌ<Í3ÎWÍ × Ý � Ì<Í3ÎWÊ Ð Ô Í3ÎWÖ�Í á Í × ÔWÌ&Ú$Ëbì�Í � Í+Ì&Õ<Ô1Í+Ì × Í 	 Ì&Í+Õ&Ó+Ê�Ë�Õ . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í3Î %)ÏÒ�Ö�Õ<Ì&Ú$Ë�Í+ÎS Í+ÎIÕ<Í3Ö Ð�× Ö�Í × É�Í3Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í / É�Ì&ÍOÊ�Õ<Õ&ÍOÉ�Í × Ì × * á ÔWÚ$Ë × Ì Û�Û?ë�Ý ð Ý ; á Í3ÔWÚ$Ë�ÎIÌ<Í á Í × Í ×> ÎWÌ Û�Í3ÎWÌ&Í × Ö�Í × ÏÐ Ö�Í × Ý 0 Ô�Ì<ÔcÛ ÔWÒ % Ì Û8Ê Ð ' Ö�Î Ð�× ÉVÉ�Í+ÎPÊ × Ê�Õ �TÔWÌ&Í+ÎcÛ�Í × U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�ÔIÉ�ÊÌñ
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Vela X−1  EXOSAT  1 − 21 keV  exh−000
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Vela X−1  XTE  2.5 − 21 keV  x1s−000
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ÛQÍ ×Z× Ì<Ú$Ë3Û %�ÏÒ�Ö�Õ<Ì&Ú$Ë / Í3Ì × Í,Í+Ì × É�Í Ð Û�Ì&Ö�Í Ø Ë�TÔIÌ � Ê�Õ<Ì&ÔWÚ$Ë^ÔWÌ ×�× . Ò�Õ<Õ<Í évÏÒ�Ô Ð�× Ö?É�Í3Î S Í3ÎWÕ&Í�ñÖ Ð�× Ö,É�Í3Î£Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í8Ì × Ô9� %)% Í�ÛQÎWÌ<ÔIÚ$Ë�Í U Í+Ì Û�Î ÏÊ�Ö�Í"É�Í3Î�Ñ»Ò�Õ&Í8Ó Ð:á Í3Ô9ÛQÌ %�% Í × Ý L %Í3Ì × ÍbÖ�Í � Ì<ÔWÔIÍ * Ð Ô � Ê�Ë�Õ %�ÏÒ�Ö�Õ<Ì&Ú$Ë�Í3Î S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × Ó Ð ÛQÎWÍB�MÍ × � Ð ÎWÉ�Í-Ê × É�Ì<Í S Í3Î ñÕ&Í+Ö Ð�× Ö�Í × É�Í3Î�ñ�ß 0äU Í+Ò á Ê�Ú$Ë+Û Ð�× Ö-Ó Ð Ô ÏÊ$Û�Ó3Õ<Ì&Ú$Ë?É�Ì<Í�Ì × * á ÔWÚ$Ë × Ì Û�Ûjë�Ý<ë�Ý ð Í3Î � ÏÊ�Ë × Û�ÍU Í3É�Ì × Ö Ð�× Ö\Ö�Í3Ô9ÛQÍ+Õ&Õ Û / É�Ê�ÔWÔFÔIÌ<Í . Ò × É�Í × � ÎWÌ Û�Ì&ÔWÚ$Ë�Í × É Í3Ì × Í ×)á Í3Ô9ÛQÌ %�% ÛQÍ × * á Ô9ÛQÊ × É
á Í+ÔIÌ ÛQÓ+Í × ÔIÒ�Õ&Õ<Í × Ý Þ Ì&Í)ÔWÌ&Ú$Ë�É�Ê�ÎWÊ Ð Ô£Í3ÎWÖ�Í á Í × É�Í × U Í3ÎWÍ3Ì<Ú$Ë�Í É�Í3Î � � %�% Í2ÛQÎWÌ&Í Ø�Ð�× � ÛQÍÔIÌ × É8Ì × * á�á Ý R Ý ö Ö�Í+Ó3Í+Ì&ÖàÛQÝ Þ Ì&Í 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í % Ì Û � � %)% Í�Û�ÎIÌ<Í Ø�Ð�× � ÛQÍ × Ì ×�× Í+Î ñË�Ê�Õ á É�Í3Î8Í+Ì × Ó+Í3Õ × Í × Ì<ÔIÒ�Õ&Ì<Í3Î9ÛQÍ × [ Í á Ì&Í2ÛQÍ Ð�× ÛQÍ+ÎIÔWÚ$Ë�Í+Ì&É�Í × ÔWÌ<Ú$Ë % Ò�Î Ø Ë�Ò�Õ&Ò�Ö�Ì<ÔIÚ$Ë ×�Ð Î
Ð�× � Í+ÔIÍ × ÛQÕ<Ì&Ú$Ë�Ý?�]Í3É�ÍKJ A × ÔWÍ3Õ�L:Ì × * á�á Ý R Ý ö Ô9ÛQÍ+Õ&Õ ÛbÔWÒ % Ì ÛVÍ+Ì × Í ×Zá Í3Ô9ÛQÌ %)% ÛQÍ × S Í3Î ñÕ&Í+Ö Ð�× Ö�Ô9ÛM� Ø É�Ê�ÎWÝ * Ð Ô�É�Ì<Í3ÔWÍ × U Í3ÎWÍ3Ì<Ú$Ë�Í × � Ð ÎIÉ�Í × '9ÏÐ�× ' ßN� Ø Í × Ê Ð ÔIÖ�Í � ÏÊ�Ë�Õ Û Ð�× ÉÉ�Í3ÎWÍ × / × Ê�Ú$Ë"É�Í × > ÎIÌ ÛQÍ+ÎIÌ<Í × Ê Ð Ô * á ÔWÚ$Ë × Ì Û�Û�ë�Ý ð Ý ; J á Í+ÔcÛ�ÍL S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × � Í3Ì ÛQÍ3Î Ð�× ñÛQÍ+ÎIÔ Ð Ú$Ë+ÛQÝ Þ Ì&Í U Í3ÎWÍ3Ì<Ú$Ë�Í6É�Í3Î . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í × ß"� Ø Í × ÔWÌ × É % Ì Û A ñ 	 Ö�Í � Í ×�× Ó3Í+Ì&Ú$Ë × Í�ÛQÝÞ Ì<Í é Ê�Ö�Í�É�Í3Î � � %)% Í�Û�ÎIÌ<Í Ø�Ð�× � ÛQÍ)É�Í+Î8Í × ÛQÔ Ø ÎWÍ3Ú$Ë�Í × É�Í × S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × É�Í+Î6ñ�ß 0 ñÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÍBÌ<ÔcÛ % Ì Û > ÎIÍ Ð Ó3Í × Ö�Í � Í ×�× Ó3Í+Ì&Ú$Ë × Í�Û / É�Ì&Í�É�Í+Î 0 ñ�* ��* ß�ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í % Ì Û> ÎIÍ+Ì&ÔWÍ × Ý í Ì<Í á Í+ÎIÍ+Ì Û�Ô£Í+Î � ÏÊ�Ë × Û�ÔWÌ × É^É�Ì<Í3ÔWÍ '9ÏÐ�× ' ßN� Ø Í ×�× Ì<Ú$Ë+Û)É�Ì&Í)Í3Ì × Ó+Ì&Ö %�ÏÒ�Ö�Õ<Ì ñÚ$Ë�Í × éJÏÒ�Ô Ð�× Ö�Í × '9ÏÐ Î S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × É�Í3Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í . Ò × 	 Í+Õ&Ê£ñ�ñ ; Ý 0 Ô�Õ<Ê�ÔWÔWÍ × ÔIÌ<Ú$ËÌ × É�Í × Ö�Í % Í3Ì × ÔWÊ % Í × U Í+ÎIÍ+Ì&Ú$Ë�Í × % Ì Û Ø Ò�ÔIÌ ÛQÌ . Í × S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × Ê Ð Ô * á�á Ý R Ý G × Ò�Ú$ËÍ�Û�Õ&Ì<Ú$Ë�Í � Í+Ì Û�Í3ÎWÍ %�ÏÒ�Ö�Õ<Ì&Ú$Ë�Í S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × Ù × É�Í × Ý Þ Ì<Í\Ë�Ì&Í+ÎPÉ�Ì<Ô � Ð Û�Ì&Í+ÎcÛ�Í × S Í3ÎWÕ&Í+Ö Ð�× ñÖ�Í × Ô9ÛQÍ+Õ&Õ<Í × É�Ê�Ë�Í3Î ×�Ð ÎPÍ+Ì × Í % Í+Ë�ÎPÒ�É�Í3Î � Í × Ì<Ö�Í+Î � Ì&Õ<Õ ��ÏÐ ÎIÕ<Ì&Ú$Ë�Í * Ð Ô � Ê�Ë�ÕfÉ�Ê�ÎWÝ
* Õ<Ô U Í+Ì&Ô Ø Ì<Í3Õ�ÔWÌ × É,Ì × É�Í × * á�á Ì<Õ&É Ð�× Ö�Í ×-R Ý î Ð�× É R Ý ; E É�Ì<Í S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × . Ò % ßN� ØA\% Ì Û � � %)% Í�ÛQÎWÌ<Í Ø�Ð�× � Û�Í ×�á Í3ÌCO � Ê ;�= E ! Ð�× ÉQP R D��CS É % Ì Û$É Ê ë î ! / Ð�× ÉÌ ×(R Ý ; ë Ð�× É R Ý ; êbÉ�Ì<Í S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × . Ò % ßN� Ø A�AIA�% Ì ÛTO ��Ê ê ; ! Ð�× É É Ê ; R !É�Í3Î5ñ�ß 0 ñ Ð�× É:É�Í3Î 0 ñ�* ��* ß�ñ U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�Í × Ö�Í3Ó+Í3Ì<Ö$ÛQÝ Þ Í+Î � Õ Ð ÔIÔ
Ì&Ô9Û1É�Ê á Í+ÌvÔWÒÊ Ð ' É�Ì<Í 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í . Í+ÎcÛ�Í3Ì<Õ Û /F� Ì&Í?Í+Ô % Ì Û(É�Í × Ì % Ó � Í+Ì Û�Í × � Ú$Ë�ÎWÌ ÛIÛ�É�Í3Î
* × Ê�Õ �TÔWÍÜÖ�Í ' Ð�× É�Í × Í × � Ì Û Ø Ê�ÎWÊ % Í�Û�Í3Î ×Áá Í3Ô9ÛQÌ %�% Û � Í+ÎIÉ�Í × � Ò ×�× Û�Í3Ý Þ Ì<ÍÜÌ × É�Í ×
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0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í × Ó+Ý&ßPÝ5Ê Ð ' ÛQÎWÍ�Û�Í × É�Í × ! Ò�É Ð Õ<Ê$Û�Ì&Ò × Í × ÔWÌ × ÉÜÊ Ð ' É�Ì&ÍjË�Ò�Ë�Í * × ñÓ+Ê�Ë�Õ á Í+Î ÏÐ Ú � ÔWÌ&Ú$Ë+Û�Ì&ÖàÛQÍ3Î � Ò Ð ÎIÌ<Í3Î � Ò�Í��)Ó+Ì&Í × Û�Í × . Ò ×\[åR E Ó Ð Î ÏÐ Ú � Ó Ð '9ÏÐ Ë�ÎWÍ × Ý * Õ<Õ&Í S Í3Î ñÕ<Í3Ö Ð�× Ö�Í × É�Í3ÎJß"� Ø Í × A ñ 	 ÔWÌ × É"Ì %´* × Ë�Ê × Ö�Ì × É�Í × * á�á Ý{xPÝ<ë á Ì<Ô�xPÝ ;�ð É�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�ÝÞ Ê á Í3ÌÈÌ&Ô9Û�Ì × ì�Í+É�Í % � Ú$Ë�Ê Ð�á Ì<Õ<É:É�Ê�Ô£Í3ÎWÔ9ÛQÍ 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�ÕTÉ Ð ÎWÚ$Ë�Ö�Í3Ó3Ò�Ö�Í ×bÐ�× ÉÉ�Ê�Ô�Ó � Í3Ì ÛQÍ 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�ÕTÖ�Í3Ô9ÛQÎWÌ&Ú$Ë�Í+Õ Û"Ö�Í3Ó3Í+Ì&Ú$Ë × Í�Û�Ý Þ Ì&Í ! Ì × Ì % Ê,É�Í+Î 0 Ì ×�Ø Ò�Õ ñÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍjÔWÌ × É�Ê Ð ' ×�Ð Õ<Õ�Ö�Í+ÔIÍ2ÛQÓ2ÛQÝ Þ Ì<Í é Ê�Ö�ÍjÉ�Í+Ô Ë�Ò�ÎIÌ<Ó3Ò × ÛQÊ�Õ<Í × � Û�ÎIÌ<Ú$Ë�Ô1Ê × É�Í+Îì�Í � Í+Ì&Õ<Ì&Ö�Í × Õ&Ì × � Í × ��ñ * Ú$Ë�ÔWÍ�Í × ÛQÔ Ø ÎWÌ&Ú$Ë+ÛPÉ�Í % ÎIÍ+ÔcÛ�Õ&Ì<Ú$Ë�Í × Ð�× % Ò�É Ð Õ<Ì<Í3Î9ÛQÍ × � Õ Ð ÔIÔ / É�Í+ÎÓ Ð É�Ì<Í3ÔWÍ % � Û�Ê�É�Ì Ð % É�Í+Î * × Ê�Õ �TÔIÍ × Ì<Ú$Ë+ÛVÍ+Ì × É�Í Ð Û�Ì&Ö(Ê Ð ' É�Ì&Í 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í. Í3Î9ÛQÍ3Ì<Õ Û � Í3ÎWÉ�Í × � Ê ×�× Ý Þ Ì<Í � Ð %)% ÍjÉ�Í+Î 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í Ð�× É(É�Í3Ô Ð�× % Ò�É Ð ñÕ<Ì&Í+ÎcÛ�Í × � Õ Ð ÔWÔIÍ+Ô
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� Ì Û Ø Ê�ÎIÊ % Í�ÛQÍ+Î�° / ± Ö�Í ' Ð�× É�Í ×� Í3ÎWÉ�Í × /M' ÏÐ ÎPÉ�Ì&Í\ÔWÌ&Ú$ËbÉ�Ì<Í U Í+Ì Û�Î ÏÊ�Ö�Í£É�Í3Î á Í3Ì<É�Í × Ñ»Ò�Õ&Í£Ì × Í3Ì × Í % ÏL á Í3ÎWÕ&Ê Ø�Ø�Ð�× Ö�Ô á Í�ñÎWÍ3Ì<Ú$Ë,É�Í+Ú � Í × Ý Þ Ì<Í á Í3Ô9ÛQÍ ×"í Í3Î9ÛQÍ\É�Í+Î � Ì Û Ø Ê�ÎWÊ % Í�Û�Í3Î á Í2ÛQÎWÊ�Ö�Í × ' ÏÐ ÎPÉ�Ì&Í S Í3ÎWÕ<Í3Ö Ð�× ñÖ�Í × . Ò % ßN� Ø A ° Ê � ;{� R = / ± Ê ;{� ë = Ð�× É ' ÏÐ Î8É�Ì&Í S Í+ÎIÕ<Í3Ö Ð�× Ö�Í × . Ò % ßN� Ø AIA�A° Ê � ;{� ê ö / ± Ê ð{� E�E Ý Þ Ê�Ô 0 ÎIÖ�Í á�× Ì<Ô�É�Í3Î � Ì Û Ø ÎIÒ�Ó3Í+É Ð Î)Ì&Ô9Û?Ì × É�Í × * á�á Ì&Õ<É Ð�× ñÖ�Í ×iR Ý ;�; Ð�× É R Ý ;�ð '9ÏÐ Î-É�Í × S Í3ÎWÕ&Í+Ö Ð�× Ö�Ô9ÛM� Ø A Ð�× ÉiÌ × É�Í × * á�á Ì<Õ&É Ð�× Ö�Í ×åR Ý ; RÐ�× É R Ý ;�= ' ÏÐ ÎBÉ�Í × S Í+ÎIÕ<Í3Ö Ð�× Ö�Ô9ÛM� Ø A�A�A É�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�Ý Þ Ì&Í£É Ð ÎWÚ$Ë�Ö�Í+Ó3Ò�Ö�Í × Í ×�á Ó � Ý@É�Ì<ÍÖ�Í3Ô9ÛQÎWÌ&Ú$Ë�Í+Õ Û�Í × > Ð Î . Í × ÔIÌ × ÉVì�Í � Í+Ì&Õ<Ô�É�Ì&Í"ÛQÎWÊ × Ô ' Ò�Î % Ì&Í+ÎcÛ�Í × 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í,Ì ×* á�á Ý R Ý î Ð�× É R Ý ; E á Ó � Ý R Ý ; ë Ð�× É R Ý ; ê�Ý Þ Ì<Í % Ì Û�Û�Õ&Í+ÎIÍ × Ô9ÛQÊàÛQÌ<ÔcÛ�Ì&ÔWÚ$Ë�Í × � Í+Ë�Õ<Í3Î /
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Ø ÎWÒ�Ù�Õ<ÍjÍ3ÎWÖ�Í á Í × / ÔWÌ × ÉÜÎWÍ3Ú$Ë+ÛQÔ8Ò á Í × Ì × É�Í × Í3Ì × Ó3Í+Õ × Í × � Ú$Ë�Ê Ð�á Ì<Õ&É�Í+Î × Ê�Õ&Ô U Ê�Õ � Í ×É�Ê�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û K ðV] ï Ý U Í3Ì�Í+Ì × Í+Î5Ê � Ó+Í Ø Û�Ê á Õ<Í × ÏL á Í3ÎWÕ<Ê�Ö�Í+Î Ð�× Ö\ÔIÒ�Õ&Õ ÛQÍ × É�Ì&Í * á � Í+Ì&Ú$Ë Ð�× ñÖ�Í × É�Í+Î á Í+Ì&É�Í × > Ð Î . Í ×,× Ì<Ú$Ë+Û � Í+ÔIÍ × Û�Õ&Ì<Ú$Ë-Ö�ÎIÏÒ 4 Í+Î�Ê�Õ<Ô�É�Ì<Í3ÔWÍ3Î � Í+Ë�Õ&Í+Î�ÔIÍ+Ì × Ý Þ Ê�Í3Ì ×0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ � Í+Ì × Í % á Í+ÔcÛ�Ì %)% ÛQÍ × Ñ»Ò�Õ]Í3Ì × É�Í Ð ÛQÌ<Ö£Ó Ð Ö�Í3Ò�ÎWÉ × Í2Û � Í3ÎWÉ�Í × � Ê ×�× /ÔIÌ × É?É�Ì<Í3ÔWÍ é ÏÒ�Ô Ð�× Ö�Í × Ó � Í+Ì&É�Í Ð Û�Ì&Ö�Ý 0 Ì × Í Ï* × É�Í3Î Ð�× Ö,É�Í3Î S Ð Ò�ÎWÉ ×�Ð�× Ö)É�Í3Î 0 Ì ×�Ø Ò�Õ ñÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í�Ó Ð É�Í × Ñ»Ò�Õ&Í ×já Í � Ì&Î � Û£Í3Ì × Í * Ú$Ë�ÔWÍ × Ô Ø Ì<Í3Ö�Í3Õ Ð�× Ö8É�Í+Î ÏL á Í+ÎIÕ<Ê�Ö�Í3Î Ð�× Ö�Í ×Ê × Í3Ì × Í+Î . Í3Î9ÛQÌ � Ê�Õ<Í × * Ú$Ë�ÔWÍ á Í+Ì î E !CÝ Þ Ì<Í3Ô»Ì<ÔcÛ�É Ð ÎIÚ$Ë�É�Ì<Í Ð�× ÛQÍ3ÎWÔWÚ$Ë�Ì&Í+É�Õ<Ì&Ú$Ë�Í × ��� Ê�Õ&Í ×É�Í3Î�Ò á Í3ÎWÍ ×VÐ�× É Ð�× Û�Í3ÎWÍ × # ñ * Ú$Ë�ÔIÍ Ð�× É?É Ð ÎWÚ$ËOÉ�Ì<Í U Í3Ó+Í3Ì<Ú$Ë ×�Ð�× Ö)É�Í+Î évÏÒ�Ô Ð�× Ö�Ê�Õ&Ô
æNç´Ð�× É æCè Ê × Ö�Í3Ó+Í3Ì<Ö$Û�Ý Þ Ì&Í 0 Ì × Ë�Í3Ì ÛQÍ × É�Í3Î # ñ * Ú$Ë�ÔIÍ × Í × ÛQÔ Ø ÎWÍ3Ú$Ë�Í × É�Í ×Zá Í3Ì<É�Í ×%)ÏÒ�Ö�Õ<Ì<Ú$Ë�Í × évÏÒ�Ô Ð�× Ö�Í × '9ÏÐ Î\É�Ì&Í � Ì<Ú$Ë+Û � Ì × � Í3Õ æOá Í+Ó ÏÐ Ö�Õ&Ì<Ú$Ë�É�Í3Î\Õ&Ò � Ê�Õ<Í × ! Ê�Ö × Í�Û ' Í+Õ ñÉ�Ê�Ú$Ë�ÔIÍ Ð�× ÉåÖ�Í3Õ ÛQÍ × '9ÏÐ Î,Í3Ì × Í × U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�Ô � Ì × � Í3Õ������ D � ö ë"! KIg Ê�Ö�Ê�ÔWÍ
;�î�ö�î ï Ý
Þ Ì<Í [ ÏÐ ÛQÍ)É�Í+Î � Ì ÛQÔ8Í × ÛQÔWÚ$Ë�Í3Ì<É�Í�Û ÏÐ�á Í3Î8Í+Ì × Í %)ÏÒ�Ö�Õ&Ì<Ú$Ë�Í A É�Í × ÛQÌ<Ù � Ê$Û�Ì&Ò × Ì<É�Í × Û�Ì&ÔWÚ$Ë�Í3Î* á ÔWÚ$Ë × Ì Û�Û�ÍÜÉ�Í3Î 0�% Ì<ÔIÔWÌ&Ò × ÔWÚ$Ë�Ê�ÎWÊ � ÛQÍ+ÎIÌ<Ô9ÛQÌ � Í × É�Í+Î á Í3Ì<É�Í × Ñ»Ò�Õ<Í3Ý 0 Ì ×Xá Í3ÔWÒ × É�Í+ÎIÔÔcÛ�Ê�Î � Í+Î � Ì × � Í+Ì&ÔBÊ Ð ' Ì&É�Í × ÛQÌ<ÔIÚ$Ë�Í * á ÔWÚ$Ë × Ì Û�Û�Í
Õ<Ì&Í+Ö$Û\Ì × Ô á Í3ÔWÒ × É�Í+ÎIÍ
É�Ê ×�× . Ò�Î /C� Í ×�×ÔIÌ<Ú$Ë?É�Ì<Í � Û�Í3Ì<Ö Ð�× Ö�Í × É�Í+Î 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í\Ì % ÏL á Í+ÎIÕ<Ê Ø�Ø�Ð�× Ö�Ô á Í3ÎWÍ3Ì<Ú$Ë á Í+Ì . Í3Î ñÔIÚ$Ë�Ì&Í+É�Í × Í × 0 × Í3ÎWÖ�Ì<Í × Ì × Ö�Õ<Í3Ì<Ú$Ë�Í+Î í Í3Ì<ÔIÍ ÏÊ × É�Í+Î × K�> ÎWÌ Û�Í3ÎWÌ Ð % É�Í+Î 0 × Í3ÎWÖ�Ì<Í3Ê á Ë ÏÊ × ñÖ�Ì<Ö � Í3Ì Û ï Ý Þ Ì<Í3Ô"Ì<Ô9Û á Í+Ì�É�Í × ÏL á Í+ÎIÕ<Ê�Ö�Í3Î Ð�× Ö�Í × É�Í3Î�ñ)ß 0 ñ 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í . Ò %ß"� Ø A É�Í Ð Û�Õ&Ì<Ú$ËÁÉ�Í3Î � Ê�Õ&Õ K ÔWÌ&Í+Ë�Í * á�á Ý R Ý ;�; ï ÝK�]Í3É�Ò�Ú$Ë Ð�× Û�Í3ÎWÔIÚ$Ë�Í+Ì&É�Í × ÔWÌ&Ú$ËÁÉ�Ì&Íá Í+ÔcÛ�Í × � Ì Û Ø Ê�ÎWÊ % Í2ÛQÍ3Î?É�Ì&Í+ÔIÍ+Î S Í3ÎWÕ&Í+Ö Ð�× Ö�Í × Í�Û � Ê�Ô . Ò × Í3Ì × Ê × É�Í3ÎWÝ Þ Ì<Í � Ì Û�Ô:É�Í3Î0 ñ�* ��* ß�ñ 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í . Ò % ß"� Ø A ÔWÌ × É × Ì&Ú$Ë+Û"Ê � Ó3Í Ø ÛQÊ á Í+Õ&Ý
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ÔWÒ�Ö�Ê�Î�Ì ×Í+Ì × Í % HÁß | Ý Þ Ê�Ô á Í3É�Í Ð Û�Í�Û / É�Ê�ÔIÔBÉ�Ì&Í�È�ÛQÎWÊ�Ë�Õ Ð�× Ö %�ÏÒ�Ö�Õ<Ì&Ú$Ë�Í3ÎõÂ\Í+Ì&ÔWÍ�ÔcÛ�Ê�Î�À Ê á ÔIÒ�Î á Ì<Í3Î9ÛÂ Ð ÎWÉ�Í+Ý Þ Ì&Í+Ô % Ð ÔIÔ á Í+Ì�É�Í3Î U ÍIÂ\Í+ÎcÛ Ð�× Ö�É�Í+Î 0 ÎIÖ�Í á�× Ì<ÔWÔIÍ»É�Í+Î 0 ñ�* È * ß�ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í
á Í3Î ÏÐ Ú�À�ÔIÌ<Ú$Ë+ÛQÌ<Ö$Û(Â\Í+ÎIÉ�Í × Ý
Þ Ì&Í
Ö�Î ÏÒ 4 ÛQÍ È�Ú$ËÂ Ì<Í3ÎWÌ&ÖÁÀ�Í+Ì Û á Í3ÌMÉ�Í+Î * × Ê�Õ �TÔIÍ
É�Í3Î6Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í á Í+ÎIÍ+Ì Û�Í�Û�Í�É�Ì<Í
ßÈÊ$Û�ÔIÊÇñÚ$Ë�Í / É�Ê�ÔIÔ�É�Í3ÎBÑ»Ê�ÎWÊ % Í�Û�Í3Î á Í+ÎIÍ+Ì&Ú$Ë�É�Í3ÎCÈ	� %)% Í2ÛQÎWÌ&Í Ø�Ð�× À+Û�Í�É�Í+Î 0 Ì ×�Ø Ò�Õ ñdÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&ÍÉ Ð ÎIÚ$ËÜÉ�Ì<Í Ø Ë�TÔWÌÉÀ�Ê�Õ<Ì<ÔIÚ$Ë�Í × > ÎIÌ ÛQÍ+ÎIÌ<Í ×Ü× Ì<Ú$Ë+ÛOË�Ì × ÎIÍ+Ì&Ú$Ë�Í × É�Í+Ì × Ö�Í3ÔWÚ$Ë�Î ÏÊ × À+Û Â8Í3ÎWÉ�Í ×À�Ò ×�× ÛQÍ+Ý * Ð Ô�É�Ì<Í3ÔWÍ %Ä[ Î Ð�× ÉbÕ&Ê�ÔIÔWÍ × ÔWÌ<Ú$Ë % Ì Û"É�Í ×-á Ì<ÔIË�Í3Î Ð�× ÛQÍ+ÎIÔ Ð Ú$Ë+ÛQÍ × Ñ Ð Õ<Ô Ø ÎIÒÇñÙ�Õ<Í × . Ò × 	 Í+Õ&Ê\ñ�ñ ; À�Í3Ì × Í"Í+Ì × É�Í Ð Û�Ì&Ö�Í × * Ð ÔIÔWÊ�Ö�Í × ÏÐ�á Í3Î£É�Ì<Í L ÎWÔIÊ�Ú$Ë�Í8É�Í+Î * Ôõ� % ñ% Í�Û�ÎIÌ<Í�É�Í+Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í / É�Ì&Í é Ê�Ö�ÍPÉ�Í+Î ! Ê�Ö × Í2Û Ø Ò�Õ<Í Ð�× É,É�Ì&Í È�ÛQÎ Ð À+Û Ð ÎBÉ�Í3ÎCÈ�ÛQÎWÊ�ËZñÕ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊÁÀ+ÛQÍ3ÎWÌ<ÔcÛ�ÌÉÀ % Ê�Ú$Ë�Í × Ý



A × É�Ì<Í3ÔWÍ3Î * Î á Í3Ì Û Â Ð ÎWÉ�Í6Í3Ì × Í ! Í�Û�Ë�Ò�É�ÍBÓ Ð Î * × Ê�Õ �TÔWÍ�Ê�Ôõ� %)% Í2ÛQÎWÌ&ÔWÚ$Ë�Í+ÎvÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍÊÊÀGÀ�ÎIÍ2ÛQÌ<Í3ÎWÍ × É�Í3Î h�ÏÒ × Û�Ö�Í ×�Ø�Ð Õ<ÔIÊ�ÎIÍ . Ò�ÎWÖ�Í3Ô9ÛQÍ+Õ&Õ Û Ð�× É8Ì<Ë�ÎWÍ * × Â8Í × É Ð�× ÖPÊ Ð '�U Í3Ò á Ê�Ú$ËZñÛ Ð�× Ö�ÔWÉ�Ê$Û�Í × . Ò × � Í3Îfñ
ñ ; / xPÍ × ñ
ñ$ë Ð�× É 	 Í+Õ&Ê6ñ�ñ ; á Í3ÔWÚ$Ë�ÎWÌ&Í á Í × Ý * á Ö�Í+ÔIÍ+Ë�Í × . Ò ×Í3Ì × Ì<Ö�Í × Ö�Î Ð�× É�Õ&Í+Ö�Í × É�Í × Ö�Í+Ò % Í�Û�ÎIÌ<ÔIÚ$Ë�Í × * ×�× Ê�Ë % Í × / Ì<Ô9ÛjÉ�Ì&Í * × Ê�Õ �TÔIÍ × % Í�ÛQË�Ò]É�Í% Ò]É�Í3Õ<Õ Ð�× Ê á Ë ÏÊ × Ö�Ì<Ö�Ý A × Ô á Í+ÔIÒ × É�Í3ÎWÍåÂ8Í3ÎWÉ�Í × À�Í3Ì × Í3ÎWÕ<Í3Ì * ×�× Ê�Ë % Í × ÏÐ�á Í3Î£É�Ì<Í ÑBÎIÒÇñÓ3Í+ÔIÔWÍ8Ó Ð Î 0 × ÛQÔ9ÛQÍ+Ë Ð�× ÖjÉ�Í3Î�È�ÛQÎWÊ�Ë�Õ Ð�× Ö Ð�× É?É�Í × È�Û�ÎIÊ�Ë�Õ Ð�× Ö�Ô9ÛQÎWÊ × Ô Ø Ò�Î9Û"Ì ×�× Í3ÎWË�Ê�Õ áÉ�Í3Î 0B% Ì<ÔWÔIÌ<Ò × ÔWÖ�Í á Ì<Í�ÛQÍ�Ö�Í % Ê�Ú$Ë3Û�Ý Þ Ì<Í 0 ÎIÖ�Í á�× Ì&ÔWÔIÍ�À]ÏÒ ×�× Í × É�Ê�Ë�Í3Î % Ì Û 0�% Ì<ÔIÔWÌ&Ò × Ô ñ% Ò]É�Í3Õ<Õ&Í × . Í3ÎWÖ�Õ<Ì&Ú$Ë�Í ×-Ð�× ÉVÌ × ÛQÍ+Î Ø ÎIÍ2ÛQÌ<Í3Î9Û(Â8Í3ÎWÉ�Í × Ý

üXý2þ��aþ ��� � � þ
Þ Ì<Í * × Ê�Õ �fÔWÍ × % Í2ÛQË�Ò�É�Í Ð�× ÉYÉ�Ì&Í 	 Ò�ÎIÖ�Í3Ë�Í × Ô9Â8Í3Ì<ÔWÍ á Í3Ì�Ì<Ë�ÎWÍ3Î * × Â8Í × É Ð�× ÖKÂ Ð Î ñÉ�Í × É�Í�Û�Ê�Ì<Õ&Õ<Ì&Í+ÎcÛ£Í3ÎWÕ ÏÊ Ð ÛQÍ+ÎcÛ�Ý U Í3Ì�É�Í3Î * × Ê�Õ �TÔIÍ�Â Ì&ÎWÉ)Ó Ð�× ÏÊ�Ú$Ë�Ô9Û ÏÐ�á Í3Î Ø Î ÏÐ ' Û / Ì × Â Ì<ÍMÂ8Í3Ì ÛÉ�Ì<Í U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�ÔIÉ�Ê$ÛQÍ × % Ì Û,É�Í+Î * ×�× Ê�Ë % Í . Í+ÎcÛ�Î ÏÊ�Ö�Õ<Ì&Ú$Ë:ÔWÌ × É / É�Ê�ÔIÔ8É�Ì<Í * Ôõ� % ñ% Í�ÛQÎWÌ<Í^É�Í+ÎOÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í . Ò × Í+Ì × Í % Õ&Í+Ì&Ú$Ë+ÛÜÖ�Í3Ô9Û ÏÒ�ÎcÛ�Í × % Ê�Ö × Í�Û�Ì&ÔWÚ$Ë�Í × Þ Ì Ø Ò�Õ ' Í3Õ<É. Í+Î Ð ÎWÔWÊ�Ú$Ë+Û Ð�× É(ÔWÒ % Ì Û,É�Ì&Í 0B% Ì<ÔWÔIÌ<Ò × Ê × É�Í × Ñ»Ò�Õ<Í × ÎIÒàÛQÊàÛQÌ<Ò × ÔWÔ9� %)% Í�Û�ÎIÌ<ÔIÚ$Ë�Ì&Ô9ÛQÝA ÔcÛZÉ�Ì<Í3ÔVÉ�Í+Î Æ Ê�Õ<Õ / ÔWÒ Í+ÎIË ÏÊ�Õ Û % Ê × Ì × Í3Ì × Í % Í+ÎIÔ9ÛQÍ × È�Ú$Ë�ÎIÌ Û�Û�É�Í3Î * × Ê�Õ �TÔIÍ^É�Ì&ÍS Í3ÎWÕ<Í3Ö Ð�× Ö?É�Í3Î á Í+Ò á Ê�Ú$Ë+ÛQÍ�Û�Í × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í,Ì × É�Ì<Í-Ôõ� %)% Í�Û�ÎIÌ<ÔWÚ$Ë�Í × U Í3Ì ÛQÎ ÏÊ�Ö�ÍjÉ�Í3Î0�% Ì<ÔIÔWÌ&Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Ý A�% ÓMÂ8Í3Ì ÛQÍ × È�Ú$Ë�ÎIÌ Û�Û:É�Í+Î * × Ê�Õ �fÔWÍÜÂ\Í+ÎIÉ�Í × É�Ì&Í+ÔIÍ U Í3Ì ÛQÎ ÏÊ�Ö�ÍÉ�Ê�ÎWÊ Ð ' Ë�Ì ×jÐ�× Û�Í3ÎWÔ Ð Ú$Ë3Û / Ò á É�Ì&Í 0�% Ì&ÔWÔWÌ&Ò × Ê × É�Í ×-á Í+Ì&É�Í × Ñ»Ò�Õ<Í × Ì<É�Í × Û�Ì&ÔWÚ$ËjÌ&Ô9Û Ð�× É



; R ð S Ð ÔIÊ %)% Í × ' Ê�ÔWÔ Ð�× Ö Ð�× É * Ð Ô á Õ<Ì&Ú�À

Ò á Í3Ô)Í3Ì × Í × Ö�Í % Í3Ì × ÔIÊ % Í × U Í3ÎWÍ3Ì<Ú$ËZÉ�Í+ÎÜÈ�Ì&Ú$Ë+ÛMÂ Ì × À�Í+Õ6Ö�Ì á Û / Ð�× ÛQÍ+Î1É�Í × Í × á Í+Ì&É�Í0B% Ì<ÔWÔIÌ<Ò × ÔWÎWÍ3Ö�Ì<Ò × Í × Â ÏÊ�Ë�ÎWÍ × ÉbÍ3Ì × Í3Î L % É�ÎWÍ3Ë Ð�× ÖjÉ�Í3Ô g Í Ð Û�ÎIÒ × Í × Ô9ÛQÍ+Î × Ô�ÔIÌ<Ú$Ë+Û á Ê�ÎÔWÌ × É�Ý L × Û�Í3Î5É�Ì<Í3ÔWÍ × 	 Ò�ÎWÊ Ð ÔIÔWÍ�Û�Ó Ð�× Ö�Í × Õ ÏÊ�ÔIÔ9Û�ÔIÌ<Ú$Ë)É�Ê ×�× É�Ì&Í é Ê�Ö�Í6É�Í+Î % Ê�Ö × Í�ÛQÌ<ÔWÚ$ËCñÍ × Ñ»Ò�Õ&Í á Í+ÔcÛ�Ì %)% Í ×�Ð�× É^É�Í3Î8ÔWÌ&Ú$Ë+Û á Ê�ÎWÍ U Í3ÎWÍ3Ì<Ú$Ë(É�Í3Î È�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊÁÀ3Û�Í3ÎWÌ&Ô9ÛQÌËÀÎWÍBÀ�Ò × Ô9ÛQÎ Ð Ì<Í3ÎWÍ × Ý * á Ë�ÏÊ × Ö�Ì&Ö . Ò × É�Í3Î»Ö�Í ' Ð�× É�Í × Í × [ Í+Ò % Í�Û�ÎIÌ<ÍÅÀ�ÏÒ ×�× Í × É�Ê�Î$ÏÐ�á Í+Î»Ë�Ì ñ
× Ê Ð Ô ' ÏÐ Î�Í3Ì × Ê × Ö�Í × Ò %)% Í × Í+Ô 	 Í+ÎIË�ÏÊ�Õ Û × Ì<Ô�É�Í3Ô h Ê�É�Ì Ð ÔBÓ Ð % È�Ú$ËÂ8Ê�ÎWÓ3ÔWÚ$Ë�Ì&Õ<É�ÎWÊ�É�Ì Ð ÔÉ�Í+Ô g Í Ð ÛQÎWÒ × Í × ÔcÛ�Í3Î × Ô U Í+É�Ì × Ö Ð�× Ö�Í × '9ÏÐ ÎFÉ�Ì&Í * Ð ÔIÉ�Í3Ë ×�Ð�× Ö£Í3Ì × Í+Î 0B% Ì<ÔWÔIÌ<Ò × ÔWÎWÍ3Ö�Ì<Ò ×Ê á Ö�Í+Õ&Í+Ì Û�Í�ÛåÂ\Í+ÎIÉ�Í × Ý
! Ì Û"Ô9� × ÛQË�Í�ÛQÌ<ÔWÚ$Ë-Í3ÎWÓ3Í Ð Ö$Û�Í × ßJÍ+ÔcÛ6ñdÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í × À�Ò ×�× ÛQÍ£Ö�Í3Ó+Í3Ì<Ö$Û(Â\Í+ÎIÉ�Í × / É�Ê�ÔIÔ�É�Ì<Í! Í2ÛQË�Ò�É�Í®Ì × É�Í+Î é Ê�Ö�Í�Ì<Ô9Û /P. Ò�ÎWÖ�Í+Ö�Í á Í × Í(Ö�Í3Ò % Í2ÛQÎWÌ&ÔWÚ$Ë�Í > Ò × Ù�Ö Ð ÎWÊ$Û�Ì&Ò × Í × Ó Ð ñ. Í3ÎWÕ ÏÊ�ÔIÔWÌ&Ö?Ó Ð ÎWÍ Ø ÎIÒ�É Ð Ó+Ì&Í+ÎIÍ × Ý * á Ë ÏÊ × Ö�Ì<Ö . Ò × É�Í3Î Æ Ò�Î % É�Í+Î)Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í / É�Í3ÎWÍ ×* × Û�Í3Ì<ÕvÊ × À�Ò × Ô9ÛQÊ × ÛQÍ % Æ Õ Ð ÔWÔ Ð�× É?É�Í3ÎWÍ × 0 × Í3ÎWÖ�Ì<Í3Ê á Ë ÏÊ × Ö�Ì&ÖÁÀ�Í+Ì Û\ÔIÌ × É?É�Ì<Í 0 ÎWÖ�Í á ñ
× Ì<ÔWÔIÍ)ì�Í+É�Ò�Ú$Ë × Ì<Ú$Ë3Û(ÓMÂ8Ê × Ö�ÔIÕ ÏÊ Ð Ù�Ö�Í3Ì × É�Í Ð ÛQÌ<Ö�Ý A É�Í3Ê�Õ<Í 	 Ò�ÎIÊ Ð ÔIÔWÍ�Û�Ó Ð�× Ö�Í × ' ÏÐ ÎbÉ�Ì<Í* × Ê�Õ �TÔIÍ á Í+Ò á Ê�Ú$Ë3Û�Í�Û�Í3Î-Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í^ÔIÌ × ÉÁÉ�Ê ×�× Ö�Í3Ö�Í á Í × / Â\Í ×�× É�Ì&Í Æ Ò�Î % É�Í+Î
Ñ Ð Õ&ÔWÍbÌ × . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í × 0 × Í+ÎIÖ�Ì&Í á Í+ÎIÍ+Ì&Ú$Ë�Í × Ò�É�Í3ÎjÌ × . Í3ÎWÔWÚ$Ë�Ì&Í+É�Í × Í × S Ð ÔcÛ ÏÊ × É�Í ×É�Í+Î�_ Ð Í3Õ<Õ<Í Ð�× ÛQÍ3ÎWÔWÚ$Ë�Ì&Í+É�Õ<Ì&Ú$Ë(Ì&Ô9Û / É�Ì<ÍjÑ Ð Õ<ÔIÍjÍ+Ì × ÍjÉ�Í Ð Û�Õ&Ì<Ú$Ë�Í#È�Û�Î Ð À3Û Ð ÎWÌ&Í+Î Ð�× Ö Ð�× ÉÍ+Ì × Í × Ö�Í3ÎWÌ × Ö�Í × * × ÛQÍ+Ì&ÕeÊ × À�Ò × Ô9ÛQÊ × ÛQÍ % Æ Õ Ð ÔWÔ á Í+ÔIÌ ÛQÓ+Í × Ý 0 Ô»Ë�Ê$Û�ÔWÌ&Ú$Ë1Ö�Í3Ó+Í3Ì<Ö$Û / É�Ê�ÔWÔÉ�Ì<Í * × Ê�Õ �TÔWÍ × % Í�Û�Ë�Ò�É�Í6Ê Ð Ú$Ë1Ì % Æ Ê�Õ<Õ&Í6Í3Ì × Í+ÎÈÍ2ÛMÂ\Ê�ÔFÊ�Ôõ� %)% Í�Û�ÎIÌ<ÔWÚ$Ë�Í × 0B% Ì&ÔWÔIÌ<Ò × Ê ×É�Í × Ñ»Ò�Õ&Í × Ó Ð Í+Ì × Í % ÔWÌ ×�× . Ò�Õ<Õ&Í × 0 ÎIÖ�Í á�× Ì<Ô ' ÏÐ Ë�Î9Û / É�Ê�Ô × ÏÊ�Ë�Í3Î Ð�× Ö�ÔõÂ8Í3Ì<ÔIÍ1É�Ì&ÍjÊ�Ó3Ì ñ% Ð ÛQÊ�ÕBÖ�Í % Ì ÛIÛQÍ+Õ Û�ÍKÈ�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊÁÀ3Û�Í3ÎWÌ&Ô9ÛQÌËÀøÂ Ì<Í3É�Í+ÎIÖ�Ì á ÛQÝ 0 Ì × Í-Ô9ÛQÊ�Î�ÀÜÊ�Ôõ� %)% Í�ñÛ�ÎIÌ<ÔIÚ$Ë�Í 0B% Ì&ÔWÔIÌ<Ò × Â Ð ÎWÉ�ÍjÌ × É�Í × É Ð ÎIÚ$Ë�Ö�Í ' ÏÐ Ë�ÎcÛ�Í × ßJÍ+ÔcÛ ' ÏÊ�Õ<Õ&Í × É�Ê�É Ð ÎIÚ$Ë(Í3Î�À�Ê ×�× Û /É�Ê�ÔIÔ�Ì ×®á Í3Ì<É�Í × È�Ú$Ë�ÎWÌ ÛIÛQÍ × É�Í+Î * × Ê�Õ �TÔIÍ À�Í+Ì × ÍOÓ Ð ' ÎWÌ<Í3É�Í × ÔcÛ�Í3Õ<Õ&Í × É�Í × 0 ÎIÖ�Í á�× Ì<ÔWÔIÍÍ+ÎIÓ+Ì&Í+Õ ÛåÂ8Í3ÎWÉ�Í × À�Ò ×�× ÛQÍ × Ý

 þ �GÄÅ§ �
! Ì Û£É�Í3Î ! Í�ÛQË�Ò]É�Í�Â Ð ÎWÉ�Í × Ì × ÔWÖ�Í+ÔIÊ % Û ; R ë"Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í . Ò × � Í3ÎTñ
ñ ; Ì × . Í+ÎIÔWÚ$Ë�Ì<ÍóñÉ�Í × Í × 0 × Í+ÎIÖ�Ì&Í á Í+ÎIÍ+Ì&Ú$Ë�Í × . Ò × ; � R�R À�Í 	 Ê × Ê�Õ �TÔWÌ&Í+ÎcÛ / É�Ì<Í6Ì % é Ê Ð ' Í�É�Í3ÎÈÕ&Í2ÛQÓ�Û�Í × ð R�]Ê�Ë�ÎWÍ % Ì Û . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í × A × ÔcÛ�Î Ð % Í × ÛQÍ × Ê Ð ' É�Í × h�ÏÒ × ÛQÖ�Í × ÔWÊ$Û�Í3Õ<Õ&Ì ÛQÍ × ��0B* *?ñ ; /0 ñ�* È * ß /f>6. Ê × Û K�! Ì<Î ñ ��0 ñ 0 ï /T[ Ì × Ö�Ê / Ð�× É h ñ)ß 0 á Í+Ò á Ê�Ú$Ë3Û�Í�ÛÅÂ8Ò�ÎWÉ�Í × ÔWÌ × É�ÝA�% Í3ÎWÔcÛ�Í × È�Ú$Ë�ÎWÌ ÛIÛ-É�Í3Î * × Ê�Õ �TÔIÍøÀ�Ò ×�× ÛQÍ)Ó Ð�× ÏÊ�Ú$Ë�ÔcÛ '9ÏÐ Î"Ê�Õ&Õ<Í ; E ëOÑ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í)É�Í+Ôã*â ß Þ3àMÄÊÞ S Ð ÔcÛ�Ê × É�ÔJÉ�Í+Î9_ Ð Í3Õ<Õ&ÍBÍ3Ì × Í�Í+Ì × É�Í Ð Û�Ì&Ö�Í évÏÒ�Ô Ð�× Ö '9ÏÐ ÎFÉ�Ì<ÍVÈ	� %)% Í�Û�ÎIÌ<Í Ø�Ð�× À"ñÛ�ÍBÉ�Í+ÎJÔõ� %)% Í2ÛQÎWÌ&ÔWÚ$Ë�Í × U Í3Ì ÛQÎ ÏÊ�Ö�ÍBÉ�Í3Î 0�% Ì<ÔIÔWÌ<Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Ó Ð É�Í × Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í × Ö�Í�ñ' Ð�× É�Í × Â8Í3ÎWÉ�Í × Ý Þ Í % × Ê�Ú$Ë,ÔWÌ × É-É�Ì&Í Þ ÊàÛQÍ × % Ì Û8É�Í+Î * ×�× Ê�Ë % Í . Í+ÎcÛ�Î ÏÊ�Ö�Õ<Ì&Ú$Ë / É�Ê�ÔWÔÉ�Ì<Í * Ôõ� %�% Í2ÛQÎWÌ&ÍPÉ�Í+Î»Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÍBÊ�Õ&Õ<Í3Ì × É Ð ÎIÚ$Ë�Í3Ì × Õ&Í+Ì&Ú$Ë+Û�Ö�Í+ÔcÛ ÏÒ�Î9ÛQÍ+Ô % Ê�Ö × Í2ÛQÌ<ÔIÚ$Ë�Í+ÔÞ Ì Ø Ò�Õ ' Í3Õ<É . Í+Î Ð ÎWÔWÊ�Ú$Ë+ÛVÂ Ì<ÎIÉ�Ý
Þ Ì&Í 0 ÎWÖ�Í á�× Ì<ÔIÔWÍ�É�Í3Ô�ÓMÂ8Í3Ì ÛQÍ × È�Ú$Ë�ÎWÌ Û�ÛQÔ�É�Í+Î * × Ê�Õ �TÔWÍ�É�Í Ð ÛQÍ × É�Ê�ÎIÊ Ð ' Ë�Ì × / É�Ê�ÔIÔ�É�Ì<ÍÊ × É�Í × 0�% Ì<ÔIÔWÌ<Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Í × Û�ÔcÛ�Í3Ë�Í × É�Í ÈNÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊÁÀ+ÛQÍ3ÎWÌ<ÔcÛ�ÌÉÀ á Í3Ì á Í+Ì&É�Í ×



; R ë

Ñ»Ò�Õ<Í ×?× ÏÊ�Ë�Í3Î Ð�× Ö�Ô9Â8Í3Ì<ÔWÍ8Ö�Õ<Í3Ì<Ú$Ë:Ì&Ô9Û Ð�× É:É�Ê�ÔIÔ£ÔIÌ<Ú$Ë?É�Ì<Í U Í+ÎIÍ+Ì&Ú$Ë�Í É�Í3Î È�Ì&Ú$Ë+ÛMÂ Ì × À�Í+Õ /
Ð�× ÛQÍ+Î5É�Í × Í × É�Ì<Í ! Ê�Ö × Í�Û Ø Ò�Õ&Í�Â ÏÊ�Ë�ÎWÍ × É)Í3Ì × Í+Î L % É�ÎWÍ3Ë Ð�× Ö8É�Í+Ô g Í Ð ÛQÎWÒ × Í × Ô9ÛQÍ+Î × ÔÖ�Í+ÔIÍ+Ë�Í × Â8Í3ÎWÉ�Í × /�ÏÐ�á Í+ÎIÕ<Ê Ø�Ø Í × Ý Þ Ê�ÎWÊ Ð ÔNÀ�Ò ×�× Û�Í»É�Ì<Í5ÎIÍ+Õ&ÊàÛQÌ . Í é Ê�Ö�Í»É�Í+Î ! Ê�Ö × Í2Û Ø Ò�Õ<Í
á Í+ÔcÛ�Ì %)% Û Ð�× É-É�Í+Î�ÔIÌ<Ú$Ë+Û á Ê�ÎIÍ U Í+ÎIÍ+Ì&Ú$Ë,É�Í3ÎåÈ�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<Ô9ÛQÌËÀ ÎWÍBÀ�Ò × Ô9ÛQÎ Ð ñÌ&Í+ÎcÛ Â8Í3ÎWÉ�Í × Ý Þ ÊVÍ3Ô6ì�Í+É�Ò�Ú$Ë × Ì&Ú$Ë+Û % ÏÒ�Ö�Õ<Ì<Ú$Ë�Ì<ÔcÛ / É�Ì<Í á Í3Ì<É�Í × U Í+Ì Û�ÎIÏÊ�Ö�Í�É�Í3Î 0�% Ì<Ô ñÔIÌ<Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Ó Ð % Ñ Ð Õ&Ô Ø ÎWÒ�Ù�ÕMì�ÍIÂ\Í+Ì&Õ<Ô Í+Ì × Í % É�Í3Î"Ñ»Ò�Õ&Í)Í3Ì × É�Í Ð ÛQÌ<Ö:Ó Ð Ó Ð Ò�ÎIÉ × Í × /Â\Ê�ÎPÉ�Ì<Í%ÈNÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊÁÀ+ÛQÍ3ÎWÌ<ÔcÛ�ÌÉÀ)Ó Ð�× ÏÊ�Ú$Ë�Ô9Û"ÓMÂ8Í3Ì<É�Í Ð ÛQÌ<Ö�Ý
Æ ÏÐ Î Í+Ì × ÍjÊ × Ö�Í × Ò %)% Í × Í U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�ÔIÎWÌ&Ú$Ë+Û Ð�× Ö4���Å� D � ö ë ! Í+ÎIÖ�Ê á Í × ÔIÌ<Ú$ËÉ�Ì<ÍBÑ»Ò�Õ&Ê�Î9Â Ì × À�Í+ÕNÉ�Í3Î ! Ê�Ö × Í2Û Ø Ò�Õ<Í5Ì × U Í3Ó Ð Ö�Ê Ð ' É�Ì&Í h Ò$Û�Ê$ÛQÌ<Ò × ÔIÊ�Ú$Ë�ÔIÍ�Ó Ð � � Ê ;�ö !Ð�× É4� � Ê ; R î ! / Ð�× É-É�Í3ÎÅÄ Æ ò�2 õ É�Í3Î�Ñ»Ò�Õ<Í�Ó Ð$Ë `# R !�Ý Þ Ì&Í+ÔIÍ+Ô 0 ÎIÖ�Í á�× Ì&Ô á Í+ÔcÛ ÏÊ$ÛQÌ<Ö$ÛÉ�Ì<Í * ×�× Ê�Ë % Í / É�Ê�ÔWÔ á Í3ÎWÍ3Ì ÛQÔ�Í3Ì × Í\ÎIÍ+Õ&ÊàÛQÌ . Ö�Í+ÎIÌ × Ö�Í * á Â8Í3Ì<Ú$Ë Ð�× Ö�É�Í3Î ! Ê�Ö × Í2Û ' Í+Õ&ÉCñÀ�Ò × Ù�Ö Ð ÎIÊàÛQÌ<Ò × . Ò × Í3Ì × Í % Ì<É�Í+Ê�Õ<Í × Þ Ì Ø Ò�ÕMÊ Ð ÔWÎIÍ+Ì&Ú$Ë+Û / Ð % É�Ì<Í á Í3Ò á Ê�Ú$Ë+Û�Í�ÛQÍ * Ôõ� % ñ% Í�ÛQÎWÌ<Í8É�Í3ÎPÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í£Ó Ð Í3Î�À�Õ ÏÊ�ÎIÍ × Ý
Þ Ì<Í Â\Í+Ì Û�Í3ÎWÍ * × Ê�Õ �TÔIÍ6Ó3Í+Ì&ÖàÛQÍ / É�Ê�ÔIÔÈÔWÌ&Ú$Ë ' ÏÐ Î Þ ÊàÛQÍ × Ó Ð Ô Ø ÏÊàÛQÍ+ÎIÍ × Ñ�Ë�Ê�ÔIÍ × É�Í+Ô ã*â ß Þ3àÄÊÞOÉ�Ì<Í Æ Ì Û�ÔBÉ�Í3Î6Ì&É�Í × ÛQÌ<ÔIÚ$Ë�Í × * á ÔIÚ$Ë × Ì ÛIÛQÍ£É�Í3Î á Í+Ì&É�Í × U Í3Ì ÛQÎ ÏÊ�Ö�Í�É�Í+Î�Ñ»Ò�Õ<Í�É�Í Ð ÛQÕ<Ì<Ú$Ë. Í+Î á Í3ÔWÔIÍ+Î × / Â8Í ×�× % Ê × Ê ×�× Ì %)% Û / É�Ê�ÔWÔ�É�Ì&Í é Í Ð Ú$Ë+Û&À�ÎIÊ ' Û
Í3Ì × Í+Ô6Ñ»Ò�Õ&ÔBÎIÍ+Õ&ÊàÛQÌ . Ó Ð %Ê × É�Í3ÎWÍ × Ê á Ö�Í+ÔIÚ$ËÂ ÏÊ�Ú$Ë+Û-Ì<ÔcÛ�Ý Þ Ì<Í3Ô)Õ ÏÊ�ÔWÔcÛVÔIÌ<Ú$ËZÊ�Õ<Ô�Í3Ì × Í Ø Ê�ÎcÛ�Ì&Í+Õ&Õ<Í U Í+É�Í3Ú�À Ð�× Ö^É�Í3Ôg Í Ð ÛQÎWÒ × Í × Ô9ÛQÍ3Î × Ô»Ê %D0 × É�ÍPÉ�Í3Ô�ã*â ß Þ3àMÄÊÞ)É Ð ÎWÚ$Ë�É�Í × Ì ×�×�× Í+ÎIÍ × h Ê × É�É�Í3Î * ÀGÀ]ÎWÍóñÛQÌ<Ò × ÔWÔWÚ$Ë�Í3Ì á Í\É�Í Ð ÛQÍ × Ý ! Ì Û"É�Í3Î 	 Ò�ÎIÔ9ÛQÍ+Õ&Õ Ð�× Ö)Í+Ì × Í+Î�Ô Ð À�Ó+Í3ÔWÔIÌ . Í × * á ÔIÚ$Ë�ÊàÛ�Û Ð�× Ö)É�Í3Î0�% Ì<ÔIÔWÌ&Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Ö�Í3Õ<Ê × Ö8Í+Ô / É�Ì&Í�Ô9�TÔ9ÛQÍ % ÊàÛQÌ<ÔIÚ$Ë�Í × Ï* × É�Í3Î Ð�× Ö�Í × É�Í3ÔBÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÔÂ ÏÊ�Ë�ÎWÍ × É-É�Í+Ôåã*â ß Þ3àMÄÊÞbÓ Ð ÎIÍ Ø ÎWÒ]É Ð Ó3Ì<Í3ÎWÍ × / Ì × É�Í % á Í3ÌfÍ+Ì × Í % Ñ Ð Õ&Ô Ø ÎWÒ�Ù�ÕMÓ Ð Í3Ì × Í3Î' Î$ÏÐ Ë�Í × Ñ�Ë�Ê�ÔIÍ1É�Í3Ô ã*â ß Þ3àMÄÊÞ(Í3Ì × Í3Ô\É�Í+Î 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í á Í3Ó�ÏÐ Ö�Õ<Ì&Ú$Ë^É�Í3Ô\Ê × É�ÍóñÎIÍ × Ô�ÀQÊ�Õ&Ì<Í3Î9Û"Â Ð ÎWÉ�Í+Ý Þ Ê�É Ð ÎIÚ$Ë À�Ò ×�× ÛQÍ × É�Ì<Í U Í3Ì ÛQÎWÏÊ�Ö�Í»É�Í3Î 0�% Ì<ÔIÔWÌ<Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Ó Ð %Ñ Ð Õ<Ô Ø ÎIÒ�Ù�ÕeÉ�Í ×�á Í3Ì<É�Í × Ñ»Ò�Õ<Í × Í+Ì × É�Í Ð Û�Ì&Ö Ó Ð Ö�Í3Ò�ÎWÉ × Í2Û Ð�× ÉjÉ�Ì<Í S Â\Í+Ì&É�Í Ð Û�Ì&ÖÁÀ�Í3Ì Û�É�Í3ÎÈ�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<Ô9ÛQÌËÀ£Ê Ð ' Ö�Í+Õ ÏÒ�ÔcÛ Â8Í3ÎWÉ�Í × Ý * Ð Ô»É�Í+Î 	 Ò�ÎWÔ9ÛQÍ3Õ<Õ Ð�× Ö\É�Í3Î»Ô Ð À�Ó3Í+ÔIÔWÌ ñ. Í × * á ÔWÚ$Ë�Ê$ÛIÛ Ð�× Ö8É�Í3Î»Ñ»Ò�Õ<Í ' Ò�Õ<Ö$Û�Ê Ð Ú$Ë / É�Ê�ÔIÔ»É�Ì<Í È.À�Ê�Õ&Í × Ë ÏÒ�Ë�Í6É�Í3Ô5Ì ×�× Í+ÎIÍ × h Ê × É�ÔÉ�Í3Î * ÀGÀ]ÎWÍ�Û�Ì&Ò × ÔWÔIÚ$Ë�Í+Ì á Í�Ì × É�Í3Î [ Î ÏÒ 4 Í × Ò�ÎWÉ ×�Ð�× Ö É�Í3Ô g Í Ð Û�ÎIÒ × Í × Ô9ÛQÍ+Î × ÎIÊ�É�Ì Ð ÔBÔWÍ3Ì ×% Ð ÔWÔWÝ
Þ Ì<Í L × Û�Í3ÎWÔ Ð Ú$Ë Ð�× Ö�Í × É�Í3Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍVÂ ÏÊ�Ë�ÎWÍ × ÉOÍ3Ì × Í3Ô õ�øeô Þ�àMÄÁÞ Ð�× ÉOÓ Ð . Í3ÎWÔIÚ$Ë�Ì&Í�ñÉ�Í × Í × ÑBË�Ê�ÔWÍ × É�Í+Ô ã*â ß Þ3àMÄÊÞ ' ÏÐ Ë�ÎcÛ�Í × Ó Ð Í3Ì × Í+Î À�Ò × ÔWÌ&Ô9ÛQÍ × ÛQÍ × 0 Î�À�Õ ÏÊ�Î Ð�× Ö)É�Í+Î�Ôõ��ñÔcÛ�Í % Ê$Û�Ì&ÔWÚ$Ë�Í × Ï* × É�Í+Î Ð�× Ö�Í × É�Í+Ô"Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Ô Ð�× É�É�Í+Ô á Í3Ò á Ê�Ú$Ë+ÛQÍ2ÛQÍ × Ô Ø ÍÀ3Û�ÎIÊ�Õ&Í ×	 Í3ÎWË�Ê�Õ ÛQÍ × ÔPÌ %âh Ê�Ë % Í × É�Í3Ô ! Ò�É�Í+Õ&Õ<ÔPÍ3Ì × Í+ÎPÖ�ÍBÀ�Ì Ø�Ø Û�Í ×bÐ�× É . Í+Î á Ò�Ö�Í × Í × / Ø Î ÏÊ�Ó3Í�ñÉ�Ì<Í3ÎWÍ × É�Í × * ÀGÀ�ÎIÍ2ÛQÌ<Ò × ÔWÔIÚ$Ë�Í3Ì á Í+Ý
Þ Ì<Í*È�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<ÔcÛ�ÌÉÀjÕ ÏÊ�ÔWÔ9Û�ÔWÌ&Ú$Ë Ø ÎWÌ × Ó3Ì Ø Ì<Í3Õ<ÕJÊ�Õ&Ô
Í3Ì × Í > Ò % á Ì × Ê$Û�Ì&Ò × Ê Ð Ô| 2&Þ 0&ß 3äà Ð�× É/ò
âÊÞ�à 5 20âÊã Ì × Û�Í3Î Ø ÎIÍ2ÛQÌ<Í3ÎWÍ × Ý Þ Ì<Í:ÎIÍ+Õ&ÊàÛQÌ . Í × A × Û�Í × ÔWÌ Û ÏÊ$Û�Í × É�Í+Î,Í3Ì × Ó3Í+Õ ñ
× Í × > Ò % Ø Ò × Í × ÛQÍ × . Ê�ÎWÌ&Ì<Í3ÎWÍ × % Ì Û"É�Í+Î 0 × Í+ÎIÖ�Ì&Í+ÝñÈ�Ò1É�Ò % Ì × Ì<Í3Î9Û"É�Í3Î�ò
âÁÞ�à 5 20âÊã á Í3Ì
× Ì<Í3É�ÎWÌ&Ö�Í3Î / É�Í+Î | 2&Þ 0&ß 3äà 5 2�âÁã á Í+Ì7Ë�Ò�Ë�Í3Î 0 × Í+ÎIÖ�Ì&Í+Ý Þ Ì&Í
Ö�Í ' Ð�× É�Í × Í × È�ÛQÎWÊ�Ë�Õ Ð�× Ö�Ô . Í3Î ñ



; R ê S Ð ÔIÊ %)% Í × ' Ê�ÔWÔ Ð�× Ö Ð�× É * Ð Ô á Õ<Ì&Ú�À

Û�Í3Ì<Õ Ð�× Ö�Í × Õ&Ê�ÔIÔWÍ × ÔWÌ<Ú$ËZÊ Ð Ú$Ë Ê�Õ<Ô1ÎWÌ<Ú$Ë3Û Ð�× Ö�ÔIÊ Ð ' Ö�Í+Õ ÏÒ�ÔcÛ�Í#È Ø ÍÀ+ÛQÎWÍ × É�Ê�ÎWÔcÛ�Í3Õ<Õ&Í × Ý U Í+ÌÉ�Ì<Í3ÔWÍ × È Ø ÍÀ+ÛQÎWÍ × Ì<Ô9Û / Ì % [ Í+Ö�Í × ÔIÊàÛQÓ-Ó Ð®Ø�Ð Õ&Ô Ø Ë�Ê�ÔIÍ × Ê Ð ' Ö�Í3Õ ÏÒ�Ô9ÛQÍ × È Ø ÍÀ+ÛQÎWÍ × / É�Ì<ÍA × ' Ò�Î % ÊàÛQÌ<Ò × É�Í+Î á Í3Ì<É�Í × 0�%)% Ì&ÔWÔWÌ&Ò × ÔIÎWÍ3Ö�Ì&Ò × Í ×V× Ì<Ú$Ë+Û ÏÐ�á Í3ÎWÕ<Ê�Ö�Í+ÎcÛ / ÔWÒ × É�Í3Î × % Ê ×Í+ÎIË�ÏÊ�Õ ÛøÈ Ø ÍBÀ+ÛQÎWÍ × Í3Ì × Í3Î 0�% Ì<ÔIÔWÌ&Ò × ÔWÎIÍ+Ö�Ì<Ò × Ê Ð Ô£Ê�Õ<Õ<Í × É�Í3Î U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö-Ó Ð Ö�ÏÊ × Ö�Õ&Ì ñÚ$Ë�Í × h Ì&Ú$Ë+Û Ð�× Ö�Í × Ý Þ Ì&Í+ÔIÍ#È Ø ÍBÀ+Û�ÎIÍ × Ó+Í3Ì<Ö�Í × / É�Ê�ÔIÔ8É�Ì<ÍjÊ�Õ<Ô | 2Þ 0ß 3äà 5 20âÊã Ì × Û�Í3Î Ø ÎIÍ�ñÛ�Ì&Í+ÎcÛ�Í > Ò % Ø Ò × Í × Û�Í?Í3Ì × Â\Í+ÔIÍ × ÛQÕ<Ì&Ú$ËiË�ÏÊ�ÎcÛ�Í3ÎWÍ3Ô È Ø ÍBÀ+Û�Î Ð % á Í3ÔWÌ Û�Ó�Û / Ê�Õ<Ô,É�Ì<Íyò
âÁÞ�à5 20âÊã+ñ > Ò % Ø Ò × Í × ÛQÍ+Ý U Í+ÌMÔWÍ3Ë�ÎBÖ�ÎIÒ 4 Í × U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�Ô9Â Ì × À�Í+Õ × Í # Ì&Ô9ÛQÌ<Í3Î9Û£Í+Ì × ÍVÂ8Í3Ì ñÛ�Í3ÎWÍ > Ò % Ø Ò × Í × Û�Í / É�Ì<Í:ÔWÒ�Ö�Ê�ÎjÍ3Ì ×å× Ò�Ú$ËåË ÏÊ�ÎcÛ�Í3ÎWÍ3Ô#È Ø ÍBÀ+ÛQÎ Ð % Ê Ð ' Â8Í3Ì<Ô9Û^Ê�Õ<Ô,É�Í+Î| 2Þ 0ß 3áà 5 20âÁã Ý é Í+Ì&É�Í3Î%À�Ò ×�× Û�Í × É�Ì&Í 0 Ì<Ö�Í × ÔIÚ$Ë�Ê ' ÛQÍ × É�Ì<Í3ÔWÍ3Î%È Ø ÍBÀ+ÛQÎWÍ × Ì × É�Í3Î g�ÏÊ�Ë�ÍÉ�Í+Î S �"À]Õ<Ò$Û�ÎIÒ × Õ<Ì × Ì<Í × Ì&Ú$Ë+Û Ð�× ÛQÍ+ÎIÔ Ð Ú$Ë+ÛåÂ\Í+ÎIÉ�Í × / É�Ê*À�Í3Ì × Í\Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í�Ê Ð ÔIÎWÍ3Ì<Ú$Ë�Í × ñÉ�Í+Î]_ Ð Ê�Õ<Ì Û ÏÊ$Û8Ì × É�Ì<Í3ÔWÍ % Ì × Û�Í3ÎWÍ3ÔWÔIÊ × ÛQÍ × 0 × Í+ÎIÖ�Ì&Í á Í+ÎIÍ+Ì&Ú$ËjÓ Ð Î 	 Í3Î '9ÏÐ Ö Ð�× Ö1Ô9ÛQÊ × É�Í × Ý* Ð Ô Þ Ê$Û�Í × Í3Ì × Í3Î U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö . Ò × � Í+Î�ñ�ñ ; % Ì Û:É�Í %÷� Ò�Ú$Ë�Í × Í3ÎWÖ�Ì<Í3É�Í2ÛQÍBÀ+Û�Ò�Î�
0 ñ�ß 0 Ê Ð '»h ñ)ß 0 ÔIÒ�Õ&Õ ÛQÍ Í3Ô»ì�Í+É�Ò�Ú$Ë %)ÏÒ�Ö�Õ<Ì<Ú$ËbÔWÍ3Ì × / Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í8Ì % 0 × Í+ÎIÖ�Ì&Í á Í�ñÎWÍ3Ì<Ú$ËVÒ á Í3ÎWË�Ê�Õ á . Ò × ë E À�Í 	 Ó Ð Í+ÎIÔ9ÛQÍ+Õ&Õ<Í × / Â8Í3Õ<Ú$Ë�Í8Í3Ì × Í"ÔWÒ�Õ<Ú$Ë�Í * × Ê�Õ �fÔWÍ8Í3Î %)ÏÒ�Ö�Õ&Ì ñÚ$Ë�Í × Ý
È�Ú$Ë�Õ&Ì<Í 4 Õ&Ì<Ú$Ë)Ó3Í3Ì<Ö$Û�ÍPÔIÌ<Ú$Ë / É�Ê�ÔWÔ5É�Ì<Í * × Â8Í × É á Ê�Î�À�Í+Ì Û�É�Í+Î ! Í2ÛQË�Ò�É�Í . Ò × É�Í % % Ò�É Ð ñÕ<Ì&Í+ÎcÛ�Í × * × Û�Í3Ì<ÕJÉ�Í3Ô Æ Õ Ð ÔWÔIÍ+Ô�É�Í+Î�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í / É�Í3Î
ÔIÒ�Ö�Ý |@ø 3«ò�2 H ò ô â 0+õ ß ÄÊÞ / Ê á Ë ÏÊ × Ö$Û�ÝÞ Ì&Í |@ø 3«ò�2 H ò ô â 0+õ ß ÄÊÞZÌ&Ô9Û-Í3Ì × ! Ê 4V' ÏÐ Î É�Ì&ÍTÈ�ÛQÎWÍ Ð�Ð�× Ö / Ð�× ÉÜÔIÒ % Ì ÛOÊ Ð Ú$Ë^Í+Ì × ! Ê 4' ÏÐ Î
É�Í × * × ÛQÍ+Ì&ÕJÊ × È�Û�ÎIÊ�Ë�Õ Ð�× Ö / É�Í3Î
É�Ì&ÎWÍBÀ+Û . Ò × É�Í × 0�% Ì<ÔIÔWÌ<Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × À�Ò %)% Û�ÝÞ Ì&Í+Ô�Í3Î�À�Õ&ÏÊ�ÎcÛ / Â\Ê�Î Ð % É�Ê�Ô 	 Í+Î ' Ê�Ë�ÎWÍ × Ó Ð À�Í+Ì × Í %â0 ÎIÖ�Í á�× Ì&Ô ' ÏÐ Ë�Î9Û / Â\Í ×�× É�Ì<Í |Mø 3äàò�2 H ò ô â 0+õ ß ÄÊÞ®ÎIÍ+Õ&ÊàÛQÌ . À�Õ&Í+Ì × Ì<Ô9ÛQÝ 0 Ô8Ó3Í+Ì&ÖàÛQÍ,ÔWÌ&Ú$Ë / É�Ê�ÔWÔ8É�Ì<Í3Ô ' ÏÐ Î"Ê�Õ<Õ<Í . Ò�ÎWÕ<Ì&Í+Ö�Í × É�Í ×Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í£É�Í3Ô�òdóÊÄ ô$õ àMÄÁÞVÉ�Í3Î Æ Ê�Õ<ÕTÌ<ÔcÛ�Ý
* Ð ÔvÉ�Í+ÎTÍ3ÎWË�Ê�Õ Û�Í × Í × È�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<ÔcÛ�ÌÉÀ Â Ð ÎWÉ�Í á Í3ÎWÍ3Ú$Ë × Í�Û / Â Ì<Í5É�Ì<Í * ÀGÀ�ÎIÍ�ñÛ�Ì&Ò × ÔIÔWÚ$Ë�Í+Ì á Í á ÓMÂ Ý»É�Í+Î"Ò Ø ÛQÌ<ÔIÚ$Ë�Í U Í3Ö�Õ&Í+Ì Û�Í3Î ��Si� Í3Î Ð�× ÛQÍ+Î . Í+ÎIÔWÚ$Ë�Ì<Í3É�Í × Í ×-í Ì × ñÀ�Í3Õ × . Ò × É�Í % h�ÏÒ × Û�Ö�Í ×�Ø�Ð Õ<ÔIÊ�Î Â ÏÊ�Ë�ÎIÍ × ÉåÉ�Í3ÔWÔWÍ × h ÒàÛQÊàÛQÌ<Ò ×Xá Í3Ô9ÛQÎWÊ�Ë�Õ Û Â8Í3ÎWÉ�Í × ÝÞ Ì&ÍPÉ�Ê '9ÏÐ Î Ð�× Û�Í3Î . Í3ÎWÔIÚ$Ë�Ì&Í+É�Í × Í × U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö�Ô9Â Ì × À�Í+Õ ×1á Í+ÎIÍ+Ú$Ë × Í2ÛQÍ × Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍÔWÌ × É ÔWÍ3Ë�Î Ð�× Û�Í3ÎWÔIÚ$Ë�Ì<Í3É�Õ&Ì<Ú$Ë Ð�× É á Í3ÔWÌ Û�Ó3Í × Ó+Ý&ßPÝPÓIÂ\Í+ÌPÍ�ÛMÂ8Ê^Ö�Õ&Í+Ì&Ú$Ë ÔcÛ�Ê�Î�À�Í-Ñ Ð Õ<ÔIÍ /É�Ì<Í . Ò × Í+Ì × Ê × É�Í+Î8É�Í × * á Ô9ÛQÊ × É�Í3Ì × Í3Î1Ë�Ê�Õ á Í × Ñ Ð Õ<Ô Ø Í+ÎIÌ<Ò�É�ÍjË�Ê á Í × Ý Þ Ì&Í+Ô Ì<ÔcÛbÍ3Ì ñ
× Í 0 Î�À]Õ ÏÊ�Î Ð�× Ö ' ÏÐ ÎOÉ�Ì<Í U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö . Ò × Ñ Ð Õ&ÔWÊ$Û�Ì&Ò × Í × Ì % Ò Ø Û�Ì&ÔWÚ$Ë�Í × U Í+ÎIÍ+Ì&Ú$Ë% Ì Û�É�Í+Î�É�Ò Ø�Ø Í+Õ Û�Í × Æ ÎIÍ ` Ð Í × Ó . Ò × � Í3Î5ñ
ñ ; Ý Þ Ê % Ê × É�Ì<Í Ê Ð ' É�Í × * á Í3Î-, ÏÊ�Ú$Ë�Í ×É�Í+Î * À À�ÎWÍ�Û�Ì&Ò × ÔIÔWÚ$Ë�Í+Ì á Í Ð�× É . Ò × �
S�� Í+Î
ÎWÍ Ø ÎWÒ�É Ð Ó+Ì&Í+ÎcÛ�Í h�ÏÒ × ÛQÖ�Í × Ô9ÛQÎWÊ�Ë�Õ Ð�× ÖjÌ %Ò Ø ÛQÌ<ÔIÚ$Ë�Í × U Í3ÎWÍ3Ì<Ú$Ë % Í+ÔIÔWÍ × À�Ê ×�× / Õ<Ì&Í 4 Í × ÔWÌ&Ú$Ë?Ì % Ñ�ÎWÌ × Ó+Ì Ø % Ì Û�Ó3Í+Ì Û�Õ&Ì<Ú$ËVË�Ò�Ú$Ë�Ê Ð ' ñÖ�Í3Õ ÏÒ�Ô9ÛQÍ3ÎFÑBË�Ò$Û�Ò % Í�Û�ÎIÌ<ÍBÉ�Ì&Í+ÔIÍ�Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í % Í+ÔIÔWÍ × Ý ! Ì Û�ÔWÒ�Õ<Ú$Ë�Í × ! Í+ÔIÔ Ð�× Ö�Í × Õ&Ì<Í 4 Í ×ÔWÌ&Ú$ËOÉ�Ê ×�× A × ' Ò�Î % ÊàÛQÌ<Ò × Í × ÏÐ�á Í3ÎPÉ�Ì&Í\Ö�Í+Ò % Í�Û�ÎIÌ<ÔWÚ$Ë�Í Æ Ò�Î % É�Í3Î * ÀGÀ]ÎWÍ�Û�Ì&Ò × ÔWÔIÚ$Ë�Í+Ì á ÍÍ+ÎIË�Ê�Õ Û�Í × Ý



; R�R

Ã þ ¥ÄÅ§ û
Þ Ì<Í 0 ÎWÖ�Í á�× Ì&ÔWÔWÍ,É�Í3Î * × Ê�Õ �TÔIÍ . Ò × Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í × É�Í3Ô h�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ<ÔWÊ�ÎWÔAxPÍ × ñ
ñ$ëÂ Ð ÎWÉ�Í × . Ò�ÎWÖ�Í+ÔcÛ�Í3Õ<Õ Û�Ý * Ð Ú$Ë á Í3Ì@É�Ì<Í3ÔWÍ3Î?_ Ð Í3Õ<Õ&Í À�Ò ×�× ÛQÍ�Í+Ì × Í£Í3Ì × É�Í Ð ÛQÌ<Ö�Í S Í3ÎWÕ<Í3Ö Ð�× ÖÉ�Í3ÎOÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í?Ì × Ôõ� %�% Í2ÛQÎWÌ&ÔWÚ$Ë�Í U Í3Ì ÛQÎWÏÊ�Ö�Í?É�Í3Î 0�% Ì&ÔWÔWÌ&Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Ö�Í ' Ð�× É�Í ×Â\Í+ÎIÉ�Í × Ý í Í3Ì ÛQÍ+Î#À�Ò ×�× ÛQÍ × Â Ì<ÍVÌ % Æ Ê�Õ<Õ . Ò × � Í3Î8ñ
ñ ; Ì<É�Í × Û�Ì&ÔWÚ$Ë�Í U Í3ÎWÍ3Ì<Ú$Ë�ÍVÉ�Í3ÎÈ�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<Ô9ÛQÌËÀ�Í × É�Í+Î á Í+Ì&É�Í × 0�% Ì&ÔWÔWÌ&Ò × ÔIÎWÍ3Ö�Ì&Ò × Í × Ì<É�Í × Û�Ì&Ù�Ó3Ì<Í3Î9Û Ð�× ÉÉ�Ê�ÎWÊ Ð Ô»É�Ì&Í [ Í3Ò % Í2ÛQÎWÌ&Í . Ò × xPÍ × ñ
ñ$ë á Í3Ô9ÛQÌ %�% Û Ð�× É�Ê Ð Ú$Ë)É�Í3Î�ÔIÌ<Ú$Ë+Û á Ê�ÎIÍ U Í3ÎWÍ3Ì<Ú$ËÉ�Í3Î È�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊÁÀ3Û�Í3ÎWÌ&Ô9ÛQÌËÀ£ÎIÍÀ�Ò × ÔcÛ�Î Ð Ì<Í3Î9ÛNÂ8Í3ÎWÉ�Í × Ý Þ Ì<Í6Ñ»Ò�Õ&Ê�Î9Â Ì × À�Í3Õ�É�Í3Î % Ê�ÖÇñ
× Í�Û�Ì&ÔWÚ$Ë�Í × Ñ»Ò�Õ&Í1Í3ÎWÖ�Ê á Í × ÔWÌ&Ú$Ë(Ó Ð � � Ê ;�î ! Ð�× É � � Ê ;�=�ð ! K � � � D � G R ! ï ÝÞ Í+Î#Ä Æ ò�2 õ É�Í3Î)Ñ»Ò�Õ<Í Ë `# ; E !(Ì<ÔcÛ?À�Ò × ÔWÌ&Ô9ÛQÍ × Û % Ì Û?É�Í3Î * ×�× Ê�Ë % ÍVÍ3Ì × Í+Ô1ÎWÍ3Õ<Ê$Û�Ì .Â\Í × Ì<Ö . Í3ÎWÓ3Í+ÎIÎ9ÛQÍ × Þ Ì Ø Ò�Õ<ÔIÝ
Þ Ì<Í£Ö�Í ' Ð�× É�Í × Í�È�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+Û�Í3ÎWÌ&Ô9ÛQÌËÀ . Ò × xPÍ × ñ�ñdë á Í+ÔcÛ�Í3Ë+Û\Ê Ð Ô�ÓIÂ\Í+Ì > Ò % ñ
Ø Ò × Í × Û�Í × / É�Ì&ÍñÂ Ì<Í3É�Í3Î Ð % Ê�Õ&Ô�ò
âÁÞ�à Ð�× É | 2&Þ 0&ß 3äà 5 2�âÁãXÌ × ÛQÍ3Î Ø ÎWÍ�Û�Ì&Í+ÎcÛ,Â8Í3ÎWÉ�Í × À ÏÒ ×�× Í × Ý* Ð ' Ö�Î Ð�× ÉXÉ�Í+ÎKÈ	� %)% Í�Û�ÎIÌ<Í3Í+Ì&Ö�Í × ÔWÚ$Ë�Ê ' Û�Í × Ì<ÔcÛÜÉ�Ì<Í È�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+Û�Í3ÎWÌ&Ô9ÛQÌËÀVì�ÍóñÉ�Ò�Ú$Ë1ÓIÂ\Í+Ì&É�Í Ð Û�Ì&Ö�Ý Þ Ì<Í3Ô�À�Ò ×�× ÛQÍBÌ × É�Í3Î * × Ê�Õ �TÔIÍ × Ì<Ú$Ë+Û�Ê Ð ' Ö�Í+Õ ÏÒ�ÔcÛ�Â\Í+ÎIÉ�Í × Ý 0 Ì × 	 Í+Î ñÖ�Õ<Í3Ì<Ú$Ë % Ì ÛPÉ�Í3ÎFÖ�Í ' Ð�× É�Í × Í × / Í+Ì × É�Í Ð Û�Ì&Ö�Í × È�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<ÔcÛ�ÌÉÀ . Ò × � Í+Î7ñ
ñ ;Í3ÎWÖ�Ê á / É�Ê�ÔWÔBÍ+Ì × Í£É�Í+Î éJÏÒ�Ô Ð�× Ö�Í × . Ò × xPÍ × ñ
ñ$ë É�Ì<Í3ÔWÍ3Õ á Í × Í × Í3ÎWÖ�Ì<Í3Ê á Ë ÏÊ × Ö�Ì<Ö�Í × 0 Ì ñÖ�Í × ÔIÚ$Ë�Ê ' ÛQÍ × á Í3ÔWÌ Û�Ó�Û�Â Ì&Í6É�Ì<Í . Ò × � Í3Î7ñ
ñ ; Ý Þ Ì&Í+ÔFÕ&Í+Ö$ÛQÍ6É�Ì<Í 	 Í+Î % Ð Û Ð�× Ö × Ê�Ë�Í / É�Ê�ÔIÔÉ�Ì<Í3ÔWÍ á Í3Ì<É�Í × Ñ Ð Õ<ÔIÊ�ÎIÍ�Í3Ì × Í . Í3ÎWÖ�Õ<Í3Ì<Ú$Ë á Ê�ÎWÍ È�ÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎWÊÊÀ+ÛQÍ+ÎIÌ<ÔcÛ�ÌÉÀ á Í+ÔIÌ ÛQÓ+Í × /Â\Ò % Ì Û1É�Ê ×�× É�Ì<Í S Â8Í3Ì<É�Í Ð ÛQÌ<ÖÊÀ�Í3Ì Û É�Í3Î é ÏÒ�Ô Ð�× Ö ' ÏÐ Î�É�Ì<ÍÃÈ�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎWÊÊÀ+Û�Í3ÎWÌ&Ô9ÛQÌËÀ. Ò × xPÍ × ñ�ñdë)Ê Ð ' Ö�Í+Õ ÏÒ�ÔcÛåÂ8Í3ÎWÉ�Í × À�Ò ×�× ÛQÍ3Ý
* Ð Ú$Ë ' ÏÐ Î
xPÍ × ñ�ñdë%Â ÏÊ�ÎIÍ × Â\Í+Ì Û�Í3ÎWÍ * × Ê�Õ �TÔWÍ × / Ì × Ô á Í+ÔIÒ × É�Í+ÎIÍ8Ì %k0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$ËÉ�Í3Î S �"À�Õ&ÒàÛQÎWÒ × ÎWÍ3ÔWÒ × Ê × Ó ' ÎIÍ ` Ð Í × Ó�É�Ì<Í3ÔWÍ3Î�_ Ð Í3Õ<Õ&Í á Í+ÌBÍ2ÛMÂ\Ê:ë ð À�Í 	�/ Â ÏÐ�× ÔWÚ$Ë�Í × Ô ñÂ\Í+ÎcÛ / Ð % É�Ì<ÍÜÍ3ÎWË�Ê�Õ ÛQÍ × Í × 0 ÎWÖ�Í á�× Ì&ÔWÔWÍ % Ì ÛZÍ # Ì<Ô9ÛQÌ<Í3ÎWÍ × É�Í × 0B% Ì&ÔWÔIÌ<Ò × Ô % Ò�É�Í3Õ<Õ<Í ×
á Í+ÔIÔWÍ3Î . Í3ÎWÖ�Õ<Í3Ì<Ú$Ë�Í ×OÐ�× ÉVÌ × Û�Í3Î Ø ÎWÍ�ÛQÌ<Í3ÎWÍ × Ó Ð À ÏÒ ×�× Í × Ý

¾ þ 	�� ÄÅ§ �
0 ÔVÂ Ð ÎWÉ�Í × É�Ì&Í Þ ÊàÛQÍ × Í3Ì × Í3Î % Í3Ë�Î£Ê�Õ<Ô = Ë�Õ<Ê × Ö�Í × U Í+Ò á Ê�Ú$Ë3Û Ð�× Ö . Ò × 	 Í+Õ&Ê"ñ
ñ ;% Ì Û h ñ�ß 0:. Ò × ;�î�î�= Ð�× ÉOÍ3Ì × Í3Î 0 ñ�* È * ß�ñ U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö . Ò × ;�î�ö R8Ð�× ÛQÍ+ÎIÔ Ð Ú$Ë+ÛQÝ0 Ô£ÔcÛ�Í3Õ<Õ Û�Í ÔWÌ&Ú$Ë�Ë�Í3ÎWÊ Ð Ô / É�Ê�ÔWÔ
ÔWÌ&Ú$Ë?Ê Ð ' Ö�Î Ð�× É�É�Í3Î£Õ&Ê × Ö�Í × Ñ Ð Õ<Ô Ø Í+ÎIÌ<Ò�É�Í . Ò × ð�ö ë1ÔÐ�× ÉZÉ�Í3Î Ô9ÛQÊ�Î�À�Í × Ñ Ð Õ&Ô ñ1Ó Ð Ñ Ð Õ<Ô ñ�È�Ú$ËÂ8Ê × À Ð�× Ö�Í × Í × Í+ÎIÖ�Ì&Í+Ê Ð ' Ö�Í3Õ ÏÒ�Ô9ÛQÍ)Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<ÍÊ Ð ÔWÎWÍ3Ì<Ú$Ë�Í × ÉVÖ Ð ÛQÍ+Î�È�Û�Ê$ÛQÌ<Ô9ÛQÌËÀ ×�Ð Î
É Ð ÎWÚ$ËbÔWÍ3Ë�Î�Õ<Ê × Ö�Í U Í+Ò á Ê�Ú$Ë+Û Ð�× Ö�ÔIÓ+Í3Ì ÛQÍ × Í+ÎIË�Ê�Õ ñÛQÍ × Õ<Ê�ÔWÔWÍ × Ý
* Ð Ô�É�Í × Ê × Ê�Õ �fÔWÌ<Í3Î9ÛQÍ × Þ ÊàÛQÍ × À�Ò ×�× Û�ÍBÉ�Ê�Ë�Í3Î»Ì % Í+ÎIÔ9ÛQÍ × È�Ú$Ë�ÎIÌ Û�Û�É�Í+Î ! Í2ÛQË�Ò�É�ÍåÀ�Í+Ì ñ
× Í,Í+Ì × É�Í Ð Û�Ì&Ö�Í S Í3ÎWÕ&Í+Ö Ð�× ÖbÉ�Í3Î Ñ Ð Õ<Ô Ø ÎWÒ�Ù�Õ&Í)Ì × É�Ì&Í,Ôõ� %)% Í2ÛQÎWÌ&ÔWÚ$Ë�Í × U Í+Ì Û�Î ÏÊ�Ö�Í)É�Í3Î



; R = S Ð ÔIÊ %)% Í × ' Ê�ÔWÔ Ð�× Ö Ð�× É * Ð Ô á Õ<Ì&Ú�À

0B% Ì<ÔWÔIÌ<Ò × ÔWÎWÍ3Ö�Ì<Ò × Í × Ö�Í ' Ð�× É�Í × Â8Í3ÎWÉ�Í × Ý L × ÛQÍ+Î�É�Í ×?Ø Ë�fÔWÌËÀQÊ�Õ&Ì<ÔWÚ$ËOÔWÌ ×�× . Ò�Õ<Õ&Í × S Í3Î ñÕ<Í3Ö Ð�× Ö�Í ×Zá Í3Ù × É�Í × ÔIÌ<Ú$Ë?ì�Í+É�Ò�Ú$Ë É Ð ÎIÚ$Ë�Ê Ð Ô évÏÒ�Ô Ð�× Ö�Í × /6' ÏÐ Î�É�Ì&ÍVÔWÌ&Ú$Ë Ñ»Ê�ÎWÊ % Í�Û�Í3ÎÙ × É�Í × Õ<Ì<Í 4 Í × /È% Ì Û%Â\Í+Õ&Ú$Ë�Í × ÔWÌ&Ú$Ë:Ì % ÓMÂ8Í3Ì ÛQÍ × È�Ú$Ë�ÎWÌ ÛIÛ)É�Í3Î ! Í�Û�Ë�Ò�É�Í Í+Ì × ÍÜÈ�ÛQÎWÊ�ËZñÕ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊÁÀ+ÛQÍ3ÎWÌ<ÔcÛ�ÌÉÀ á Í3ÎWÍ3Ú$Ë × Í × Õ&Ì<Í 4�/ É�Ì<Í"É�Í × Ö�Í ' Ð�× É�Í × Í × È�Û�ÎIÊ�Ë�Õ Ð�× Ö�ÔWÚ$Ë�Ê�ÎIÊÁÀ3Û�ÍóñÎWÌ&Ô9ÛQÌËÀ�Í × É�Í3Î�_ Ð Í3Õ<Õ&Í × xPÍ × ñ
ñ$ë Ð�× É � Í3ÎPñ�ñ ; Ø Ë�ÏÊ × Ò % Í × Ò�Õ&Ò�Ö�Ì<ÔIÚ$Ë^ÔIÍ+Ë�Î"ÏÊ�Ë × Õ&Ì<Ú$ËÌ<ÔcÛ�Ý Þ Ì<Í3Ô�Õ<ÏÊ�ÔWÔcÛ\É�Ì&Í 	 Í3Î % Ð Û Ð�× Ö�Ó Ð / É�Ê�ÔWÔBÉ�Ì<Í 0 Ì<Ö�Í × ÔIÚ$Ë�Ê ' ÛQÍ × É�Í3Î 0�% Ì<ÔIÔWÌ<Ò × ÔWÎIÍ+Ö�Ì<ÒÌñ
× Í × É�Í3Ô h�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ&ÔWÊ�ÎWÔ 	 Í3Õ<Ê�ñ
ñ ; É�Í × Í × . Ò × xPÍ × ñ�ñdë Ð�× É � Í3ÎPñ
ñ ; É Ð ÎWÚ$ËCñÊ Ð Ô ÏÊ�Ë × Õ<Ì<Ú$Ë ÔWÍ3Ì × À ÏÒ ×�× Í × Ý !�ÏÒ�Ö�Õ<Ì<Ú$Ë�Í3ÎõÂ\Í+Ì&ÔWÍ á Í3ÔWÌ Û�Ó3Í × É�Ì<Í 0�% Ì<ÔIÔWÌ&Ò × ÔWÎIÍ+Ö�Ì<Ò × Í × Ê�Õ<Õ&Í+Îh�ÏÒ × ÛQÖ�Í ×�Ø�Ð Õ<ÔWÊ�ÎWÍ�ÔWÍ3Ë�Î ÏÊ�Ë × Õ<Ì&Ú$Ë�Í ÈNÛQÎWÊ�Ë�Õ Ð�× Ö�ÔIÚ$Ë�Ê�ÎIÊÁÀ+ÛQÍ3ÎWÌ<ÔcÛ�ÌÉÀ�Í × Ý
	 Ò × É�Í × Þ ÊàÛQÍ × Í3Ì × Í+Î�Â8Í3Ì ÛQÍ+ÎIÍ × / Ì % Æ Í á Î Ð Ê�Î ð E�E�E É Ð ÎIÚ$Ë�Ö�Í ' ÏÐ Ë�ÎcÛ�Í × U Í3Ò á Ê�Ú$Ë+Û Ð�× Ö. Ò × 	 Í+Õ&Ê
ñ
ñ ; % Ì Û h ñ�ß 0i% Ì Û8Í+Ì × Í3Î A × ÛQÍ3Ö�ÎIÊàÛQÌ<Ò × ÔWÓ3Í+Ì Û . Ò × Ì × ÔIÖ�Í3ÔWÊ % Û\Í2ÛMÂ\Ê ð�ö ËÀ ÏÒ ×�× Í × Ë�Ì × ÎIÍ+Ì&Ú$Ë�Í × É)Ô9ÛQÊ á Ì&Õ<ÍPÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<ÍBÍ+Î9Â8Ê�Î9ÛQÍ2Û�Â8Í3ÎWÉ�Í × / Â\Í+Õ&Ú$Ë�Í6É�Ê ×�× Ê Ð Ú$Ë�Ì ×Í × Ö�Í+ÎIÍ 0 × Í3ÎWÖ�Ì<Í á Í3ÎWÍ3Ì<Ú$Ë�Í�Ê Ð ' Ö�Í3Õ ÏÒ�Ô9Û�Â\Í+ÎIÉ�Í × À ÏÒ ×�× Í ×jÐ�× É % Ì Û£É�Í × Í × É�Ì&Í ! Ê ×�× Ì&ÖÇñ' Ê�Õ Û�Ì&ÖÁÀ�Í3Ì ÛBÉ�Í+Î éJÏÒ�Ô Ð�× Ö�Í × É�Ì<Í3ÔWÍ3Î * × Ê�Õ �TÔIÍ × % Í�Û�Ë�Ò�É�Í,Â8Í3Ì ÛQÍ+ÎvÍ3Ì × Ö�Í3ÔWÚ$Ë�Î ÏÊ × À+Û"Â8Í3ÎWÉ�Í ×À�Ê ×�× Ý * Ð Ú$Ë:É�Ì<Í L × ÛQÍ3ÎWÔ Ð Ú$Ë Ð�× Ö Â8Í3Ì ÛQÍ+ÎIÍ+Î / Í × Í+ÎIÖ�Í�Û�Ì&ÔWÚ$Ë á Í+ÔIÔWÍ3Î£Ê Ð ' Ö�Í3Õ ÏÒ�Ô9ÛQÍ+Î�Ñ Ð Õ&Ô ñØ ÎWÒ�Ù�Õ&Í Â Ì&ÎWÉ^ÔWÌ<Ú$Ë�Í3ÎWÕ&Ì<Ú$Ë:Ó Ð Í+Ì × Í+Î\É�Í Ð Û�Õ&Ì<Ú$Ë(Ö�Î ÏÒ 4 Í+ÎIÍ × 0 Ì × ÔWÚ$Ë�Î ÏÊ × À Ð�× Ö,É�Í3Ô %)ÏÒ�Ö�Õ&Ì ñÚ$Ë�Í × Ñ»Ê�ÎWÊ % Í2ÛQÍ3Î á Í3ÎWÍ3Ì<Ú$Ë�Í3Ô\É�Í+ÎÜÈ	� %)% Í�Û�ÎIÌ<Í Ø�Ð�× À+ÛQÍbÉ�Í3Î 0 Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í á Í3Ì ñÛ�ÎIÊ�Ö�Í × Ý
0 Ô5Ì&Ô9Û
Ó Ð Í3ÎõÂ\Ê�ÎcÛ�Í × / É�Ê�ÔIÔBÉ�Ì<Í3ÔWÍ * × Ê�Õ �TÔWÍ × É�Í+Î5Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Í . Ò × 	 Í+Õ&Ê�ñ�ñ ; Ð Ý&Ê�Ý�Ó Ð Î> Õ ÏÊ�Î Ð�× Ö:É�Í3Î Æ ÎWÊ�Ö�Í '9ÏÐ Ë�ÎWÍ × À ÏÒ ×�× Í × / Ò á É�Ì&Í 0�% Ì<ÔIÔWÌ&Ò × Ô . Í3Î9ÛQÍ+Ì&Õ Ð�× Ö�Ê Ð Ú$ËZÉ�Ì&Í+ÔIÍ+Î_ Ð Í+Õ&Õ<Í . Ò % ÔIÍ+Õ á Í × ßN� Ø Â Ì<Í\É�Ì&Í . Ò × xPÍ × ñ
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Ì ´¶Íµ�·¼´¶µÏÎÐµ�ÑÆµ�¹�½¾¶´¶Ã¶´�¸ ²¬´¶µ�·»¸�¹�µ�º»µ�·¼µ�¹Ò½¾ÔÓ�Õ�µ�ÖØ×

BÈÙ³Ú+³+¶ ³ËÛ =6¬Ä¶ÆÛÑ= ¶QªÜÚÆÚ+¶ ¶ÆÛ«³6¬ ½ÛH¸ Ù7¶ Ù ³Q¶ ¼ËÛH³6¬ÜLÆÛ«³
BÈÙ³Ú+³+¼ ¶ËÛ =6¬Ä·ÆÛÑ= ¶QªÜÚÆÚ+¼ ½¼Û«¸6¬ =ËÛH· Ù7¶ Ù ³Q¼ LËÛH³6¬ÄÅÆÛ«³
BÈÙ³Ú+³+· ·ËÛ =6¬Ä¸ÆÛ«³ ¶QªÜÚÆÚ+· =ÆÛ«·6¬B¶�½ÛH³ Ù7¶ Ù ³Q· ÅËÛH³6¬ÜFÆÛ«³
BÈÙ³Ú+³2½ ¸ËÛH³6¬ÜFÆÛ«· ¶QªÜÚÆÚ2½ ¶2½¼Û«³6¬B¼Q·ËÛH³ Ù7¶ Ù ³�½ FËÛH³6¬Ü=ÆÛ«³
BÈÙ³Ú+³"L FËÛH·6¬B¶+¶ÆÛ«³ ¶QªÜÚÆÚ"L ¼+·ÆÛ«³6¬B·QÅËÛH³ Ù7¶ Ù ³1L =ËÛH³6¬B¶+³ÆÛ«³
BÈÙ³Ú+³+¸ ¶Q¶ËÛ«³P¬B¶+·ÆÛ«³ Ù7¶ Ù ³Q¸ ¶Q³ËÛ«³P¬B¶+¼ÆÛ«³
BÈÙ³Ú+³+Å ¸ËÛHÅ6¬B¶+³ÆÛ«³ [ BC³Q³+³ ¶+¼ÆÛ«³6¬BÅQ³ËÛH³ Ù7¶ Ù ³QÅ ¶Q¼ËÛ«³P¬B¶+ÅÆÛ«³
BÈÙ³Ú+³"F ¶Q³ËÛ«³P¬B¶+·ÆÛ«³ [ BC³Q³+¶ ¶+¼ÆÛ«³6¬B¼Q³ËÛH³ Ù7¶ Ù ³1F ¶QÅËÛ«³P¬B¼+¸ÆÛ«³
BÈÙ³Ú+³"= ¶Q·ËÛ«³P¬B¶+ÅÆÛ«³ [ BC³Q³+¼ ¼+³ÆÛ«³6¬B·Q³ËÛH³ Ù7¶ Ù ¨eÅ ¶Q¼ËÛ«³P¬B¼+¸ÆÛ«³
BÈÙ³Ú+¶+³ ¶QÅËÛ«³P¬B¼+³ÆÛ«³ [ BC³Q³+· ·+³ÆÛ«³6¬T½e³ËÛH³
BÈÙ³Ú+¶+¶ ¼Q³ËÛ«³P¬B¼+·ÆÛ«³ [ BC³Q³2½ ½�³ÆÛ«³6¬]L1LËÛH³ ÙM¼ÆÚÆÚ3¶ ¼ËÛH³6¬´½¼ÛÑL
BÈÙ³Ú+¶+¼ ¼Q·ËÛ«³P¬B¼+¸ÆÛ«³ ÙM¼ÆÚÆÚ3¼ ½Û L6¬Ä¸ÆÛÑL
BÈÙ³Ú+¶+· ¼Q¸ËÛ«³P¬B¼"=ÆÛ«³ [ Ù7¶+³Q³ ¶+¸ÆÛ«³6¬B·Q³ËÛH³ ÙM¼ÆÚÆÚ3· ¸ËÛ L6¬Ü=ÆÛ«³

ÙM¼ÆÚÆÚ�½ =ËÛH³6¬B¶+·ÆÛ«³
BÈÙ7³Q³+³ ¶ËÛH³6¬]L+³ÆÛ«³ ÙM¼ÆÚÆÚ�L ¶Q·ËÛ«³P¬B¶"=ÆÛ«³
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Þ Ì<Í á Í+Ì&É�Í × Ó Ð ì�Í+É�Í©ÝaÑ Ð Õ<Ô Ø ÎWÒ�Ù�ÕBÖ�Í3Ë�ÏÒ�ÎIÍ × É�Í ×ßÞ Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í,ÔWÌ × É:ì�ÍMÂ8Í3Ì<Õ&ÔÉ Ð ÎWÚ$Ë�Ö�Í+Ó3Ò�Ö�Í × K � ÝMÑ»Ò�Õ ï»Ð�× É-Ö�Í3Ô9ÛQÎWÌ&Ú$Ë�Í3Õ Û K ð Ý<Ñ»Ò�Õ ï Ì × Í3Ì × ÍËÝ È�Ú$Ë�Ê Ð�á Ì&Õ<É,Í3Ì × Ö�Í3Ó3Í+Ì&Ú$ËZñ× Í�Û�Ý¼à�Ë�ÎWÍâá:Ì × Ì�Ý)Ê
ÔWÌ × É Ê Ð�ã�×�Ð Õ<Õ]Ö�Í3ÔWÍ�Û�Ó�ÛQÝ Þ Í3Î Ð�× Ý)Ò�É Ð Õ<Ì<Í3Î9ÛQÍ Æ Õ Ð ÔWÔä¨eÉ�Í3ÎFÌÒÝ Í+ÎIÔ9ÛQÍ ×È�Ú$Ë�ÎWÌ ÛIÛ
É�Í+Îæå × Ê�Õ �TÔWÍ × Ì<Ú$Ë3Û£Í3Ì × É�Í Ð ÛQÌ<Ö"Ê Ð¶ã É�Ì<Í á Í3Ì<É�Í ×ÏÞ Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í�ç@Í3Î9ÛQÍ3Ì<Õ ÛÂ\Í+ÎIÉ�Í × À�Ê ×�× ¨�Ì&Ô9Û5ì�ÍMÂ8Í3Ì<Õ<Ô5Ê�Õ<Ô»Ë�Ò�ÎWÌ<Ó3Ò × Û�Ê�Õ<Í3Î U Ê�ÕËÀ�Í × Ê × É�Í3Î5Õ<Ì × À�Í × ��ñèå�Ú$Ë�ÔWÍ�É�Ê�ÎWÖ�Í�ñÔcÛ�Í3Õ<Õ Û�Ý¶à × É�Í ×êé Ò Ø¶ã Ó+Í3Ì<Õ&Í × É�Í3Î�È�Ú$Ë�Ê Ð�á Ì<Õ&É�Í3ÎFÔIÌ × É�ì�ÍMÂ8Í3Ì<Õ&Ô»É�Ì&Í�Ì × Û�Í3Î × Í U Í3Ó3Í+Ì&Ú$Ë ×]Ð�× ÖÉ�Í3Î Ñ Ð Õ<Ô Ø ÎIÒ�Ù�Õ&Í Ð�× É�É�Ì<Í#È	�®ÝêÝ)Í2ÛQÎWÌ&Í Ø�Ð�× À+ÛQÍTO �)Ð�× É O �CS É á ÓIÂ ÝªÉ Ê × Ö�Í+Ö�Í�ñ
á Í × Ýå Ð ÔFÉ�Í+Î�å
É�É�Ì ÛQÌ<Ò × É�Í3Î á Í3Ì<É�Í ×ëÞ Ì ×�Ø Ò�Õ ñ$Ñ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Í Ð�× É1É�Í©Ý Ð�× Ý�Ò�É Ð Õ&Ì<Í3Î9ÛQÍ ×Æ Õ Ð ÔWÔ5Í+ÎIÖ�Ì á Û�ÔWÌ<Ú$Ë�ì�ÍIÂ\Í+Ì&Õ<Ô5Ö�Í × Ê Ð É�Ê�Ô5Ê Ð Ô»É�Í3Î Æ Ò Ð ÎWÌ&Í+ÎIÎWÍ3Ì<Ë�Í6Ó Ð Î ÏÐ Ú�À+ÛQÎWÊ × Ô ã Ò�ÎäÝ)Ì<Í3Î9ÛQÍÑ Ð Õ<Ô Ø ÎIÒ�Ù�Õ<Ý
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Í3Ì × Í Ð�× Û�Í3ÎWÔIÚ$Ë�Ì&Í+É�Õ&Ì<Ú$Ë�Íïå á ÔWÚ$ËBÂ ÏÊ�Ú$Ë Ð�× Ö á ÓIÂ Ý § Í3Õ<Õ&Ì<ÖÊÀ�Í3Ì Û1É�Í3ÎÞ Ý)Ì<ÔIÔWÌ&Ò × ÔWÎIÍ+Ö�Ì<Ò × Í ×Oá Í3Î ÏÐ Ú�À�ÔIÌ<Ú$Ë+ÛQÌ<Ö$Û�Ý Þ Ê á Í+Ì á Í3Ó+Ì&Í+Ë3Û�ÔIÌ<Ú$Ëðî Ê Ð¶ã É�Í × Æ Õ Ð ÔWÔ�É�Í+Ô ð ÝÞ Ì ×�Ø Ò�Õ ñdÑ Ð Õ&Ô Ø ÎWÒ�Ù�Õ<Ô K Ö�Í3Ô9ÛQÎWÌ&Ú$Ë�Í+Õ Û"É�Ê�ÎIÖ�Í3Ô9ÛQÍ+Õ&Õ Û ï Ý
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0.0
 
0.5
 
1.0
 
1.5


φ

fl
ux

0.0

0.5

1.0


ex106        = 0.136  11.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex105        = 0.136  8.3-11.0 keV  40 FK
Ψ35

0.0

0.5

1.0


ex104        = 0.136  6.0-8.3 keV  32 FK
Ψ35

0.0

0.5

1.0


ex103        = 0.136  3.9-6.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex102        = 0.136  1.9-3.9 keV  32 FK
Ψ35

0.0

0.5

1.0


ex101        = 0.136  0.92-1.9 keV  32 FK
Ψ35

l m@m@n l n�per xJyCz|{~}�� �I�fz|u u$¥$�1;�� �
u$¥$�C;òñ
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0.5
 
1.0
 
1.5


φ
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0.0

0.5

1.0


ex112        = 0.136  23.0-26.0 keV  16 FK
Ψ35

0.0

0.5

1.0


ex111        = 0.136  20.0-23.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex110        = 0.136  17.0-20.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex109        = 0.136  13.0-17.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex108        = 0.136  10.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex107        = 0.136  6.7-10.0 keV  32 FK
Ψ35

l m@m@n l nWÍer xJyCz|{~}�� �I�fz|u u$¥$�1;��â�
u$¥$���C<



��� R


0.0
 
0.5
 
1.0
 
1.5


φ
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0.0

0.5

1.0


ex106
 Φ 1 =
 92.92
° ∆ =
  9.73
°
0.0

0.5

1.0


ex105
 Φ 1 =
 91.02
° ∆ =
  8.20
°
0.0

0.5

1.0


ex104
 Φ 1 =
 87.98
° ∆ =
 11.91
°
0.0

0.5

1.0


ex103
 Φ 1 =
 90.28
° ∆ =
 10.21
°
0.0

0.5

1.0


ex102
 Φ 1 =
 91.98
° ∆ =
  9.19
°
0.0

0.5

1.0


ex101
 Φ 1 =
 93.02
° ∆ =
  9.19
°

l m@m@n"l nWÔer£s�u$��z|u��$yC���$u$� ��u$�jxvyCz|{2�
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0.5
 
1.0
 
1.5


φ
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0.0

0.5

1.0


ex112
 Φ 1 =
 91.98
° ∆ =
 11.91
°
0.0

0.5

1.0


ex111
 Φ 1 =
 96.98
° ∆ =
  7.18
°
0.0

0.5

1.0


ex110
 Φ 1 =
 95.55
° ∆ =
  8.20
°
0.0

0.5

1.0


ex109
 Φ 1 =
 96.98
° ∆ =
  7.18
°
0.0

0.5

1.0


ex108
 Φ 1 =
 95.98
° ∆ =
  7.45
°
0.0

0.5

1.0


ex107
 Φ 1 =
 95.02
° ∆ =
  7.14
°

l m@m@n"l n�oer£s�u$��z|u��$yC���$u$� ��u$�,xvyCz|{��
}�� �I�fz|u
u$¥$�C;����»u$¥$���C<
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60
 
70
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100
 
110
 
120



120
 
110
 
100
 
90
 
80
 
70
 
60


θ +

θ −

fl
ux

0.0

0.5

1.0

ex106
 Φ 1 =
 92.92
° ∆ =
  9.73
°

a =
 -0.749
 b =
  1.186


0.0

0.5

1.0

ex105
 Φ 1 =
 91.02
° ∆ =
  8.20
°

a =
 -0.779
 b =
  1.207


0.0

0.5

1.0

ex104
 Φ 1 =
 87.98
° ∆ =
 11.91
°

a =
 -0.877
 b =
  1.181


0.0

0.5

1.0

ex103
 Φ 1 =
 90.28
° ∆ =
 10.21
°

a =
 -0.879
 b =
  1.190


0.0

0.5

1.0

ex102
 Φ 1 =
 91.98
° ∆ =
  9.19
°

a =
 -0.868
 b =
  1.201


0.0

0.5

1.0

ex101
 Φ 1 =
 93.02
° ∆ =
  9.19
°

a =
 -0.834
 b =
  1.190


l m@m@n l nW´er ¢Ýf�2u$�Iz|���$u$��yC�]�$u$� ��u$�
xvy�z|{~}�� �I�fz|u
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100
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50


θ +

θ −
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ux

0.0

0.5

1.0

ex112
 Φ 1 =
 91.98
° ∆ =
 11.91
°

a =
 -0.903
 b =
  1.206


0.0

0.5

1.0

ex111
 Φ 1 =
 96.98
° ∆ =
  7.18
°

a =
 -0.717
 b =
  1.130


0.0

0.5

1.0

ex110
 Φ 1 =
 95.55
° ∆ =
  8.20
°

a =
 -0.673
 b =
  1.165


0.0

0.5

1.0

ex109
 Φ 1 =
 96.98
° ∆ =
  7.18
°

a =
 -0.592
 b =
  1.180


0.0

0.5

1.0

ex108
 Φ 1 =
 95.98
° ∆ =
  7.45
°

a =
 -0.688
 b =
  1.136


0.0

0.5

1.0

ex107
 Φ 1 =
 95.02
° ∆ =
  7.14
°

a =
 -0.640
 b =
  1.163


l m@m@n l n�qer ¢Ýf��u$��z|���$u$��yC�]�$u$� ��u$�
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��� G


0.0
 
0.5
 
1.0
 
1.5


φ
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ux

0.0

0.5

1.0


ex206        = 0.180  11.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex205        = 0.180  8.3-11.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex204        = 0.180  6.0-8.3 keV  32 FK
Ψ35

0.0

0.5

1.0


ex203        = 0.180  3.9-6.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex202        = 0.180  1.9-3.9 keV  32 FK
Ψ35

0.0

0.5

1.0


ex201        = 0.180  0.92-1.9 keV  32 FK
Ψ35

l m@m@nkl1nW7er xvy�z|{~}�� �I�fz|uku$¥Ì<C;�� �
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0.0
 
0.5
 
1.0
 
1.5


φ
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0.0

0.5

1.0


ex212        = 0.180  23.0-26.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex211        = 0.180  20.0-23.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex210        = 0.180  17.0-20.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex209        = 0.180  13.0-17.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex208        = 0.180  10.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


ex207        = 0.180  6.7-10.0 keV  32 FK
Ψ35

l m@m@nkl1nWRer xvy�z|{~}�� �I�fz|u u$¥Ì<C;��â�
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0.0
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1.0
 
1.5
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0.0
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°

a =
 -0.971
 b =
  1.253

s =
  1.001
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0.5

1.0

he000
 Φ 1 =
 91.92
° ∆ =
 11.63
°

a =
 -1.012
 b =
  1.268
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 93.23
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°

a =
 -0.879
 b =
  1.162
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 -0.594
 b =
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 Φ 1 =
 93.27
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 16.39
°

a =
 -0.598
 b =
  1.199
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x1s06        = 0.1  10-12 keV  50 FK
Ψ35

0.0

0.5

1.0


x1s05        = 0.1  9-10 keV  50 FK
Ψ35

0.0

0.5

1.0


x1s04        = 0.1  8-9 keV  50 FK
Ψ35

0.0

0.5

1.0


x1s03        = 0.1  7-8 keV  50 FK
Ψ35

0.0

0.5

1.0


x1s02        = 0.1  5-7 keV  50 FK
Ψ35

0.0

0.5

1.0


x1s01        = 0.1  2-5 keV  50 FK
Ψ35

úüûõûõý úüý102c¼ÿd�������	��
5�������e7�����-��f*
7�����-Æñ


0.0
 
0.5
 
1.0
 
1.5


φ

fl
ux

0.0

0.5

1.0


x1sa7        = 0.1  12-26 keV  50 FK
Ψ35
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x1s08        = 0.1  17-26 keV  50 FK
Ψ35
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x1s07        = 0.1  12-17 keV  50 FK
Ψ35
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0.0
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x1s06
 Φ 1 =
 93.82
° ∆ =
 11.29
°
0.0

0.5

1.0


x1s05
 Φ 1 =
 92.98
° ∆ =
 10.36
°
0.0

0.5

1.0


x1s04
 Φ 1 =
 91.98
° ∆ =
  9.69
°
0.0

0.5

1.0


x1s03
 Φ 1 =
 90.15
° ∆ =
  7.96
°
0.0

0.5

1.0


x1s02
 Φ 1 =
 91.95
° ∆ =
  9.17
°
0.0

0.5

1.0


x1s01
 Φ 1 =
 92.55
° ∆ =
 11.19
°
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0.0

0.5

1.0


x1sa7
 Φ 1 =
 92.82
° ∆ =
 10.23
°
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0.0

0.5

1.0


x1s08
 Φ 1 =
 90.95
° ∆ =
 11.84
°
0.0

0.5

1.0


x1s07
 Φ 1 =
 93.32
° ∆ =
 11.31
°
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0.0

0.5

1.0

x1s06
 Φ 1 =
 93.82
° ∆ =
 11.29
°

a =
 -0.516
 b =
  1.118


0.0

0.5

1.0

x1s05
 Φ 1 =
 92.98
° ∆ =
 10.36
°

a =
 -0.573
 b =
  1.123


0.0

0.5

1.0

x1s04
 Φ 1 =
 91.98
° ∆ =
  9.69
°

a =
 -0.613
 b =
  1.144


0.0

0.5

1.0

x1s03
 Φ 1 =
 90.15
° ∆ =
  7.96
°

a =
 -0.716
 b =
  1.134


0.0

0.5

1.0

x1s02
 Φ 1 =
 91.95
° ∆ =
  9.17
°

a =
 -0.665
 b =
  1.156


0.0

0.5

1.0

x1s01
 Φ 1 =
 92.55
° ∆ =
 11.19
°

a =
 -0.673
 b =
  1.168
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 Φ 1 =
 92.82
° ∆ =
 10.23
°

a =
 -0.540
 b =
  1.106
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θ −

fl
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0.0

0.5
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x1s08
 Φ 1 =
 90.95
° ∆ =
 11.84
°

a =
 -0.591
 b =
  1.160
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0.5

1.0

x1s07
 Φ 1 =
 93.32
° ∆ =
 11.31
°

a =
 -0.502
 b =
  1.105
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x2035        = "TO"  13.0-19.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2034        = "TO"  9.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2033        = "TO"  6.5-9.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2032        = "TO"  4.5-6.5 keV  32 FK
Ψ35

0.0

0.5

1.0


x2031        = "TO"  2.0-4.5 keV  32 FK
Ψ35
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x2075        = "TO"  13.0-19.0 keV  32 FK
Ψ35
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0.5

1.0


x2074        = "TO"  9.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2073        = "TO"  6.5-9.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2072        = "TO"  4.5-6.5 keV  32 FK
Ψ35

0.0

0.5

1.0


x2071        = "TO"  2.0-4.5 keV  32 FK
Ψ35
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x2175        = "TO"  13.0-19.0 keV  32 FK
Ψ35
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0.5

1.0


x2174        = "TO"  9.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2173        = "TO"  6.5-9.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2172        = "TO"  4.5-6.5 keV  32 FK
Ψ35

0.0

0.5

1.0


x2171        = "TO"  2.0-4.5 keV  32 FK
Ψ35
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x2245        = "TO"  13.0-19.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2244        = "TO"  9.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2243        = "TO"  6.5-9.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2242        = "TO"  4.5-6.5 keV  32 FK
Ψ35

0.0

0.5

1.0


x2241        = "TO"  2.0-4.5 keV  32 FK
Ψ35
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x2275        = "TO"  13.0-19.0 keV  32 FK
Ψ35
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0.5

1.0


x2274        = "TO"  9.0-13.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2273        = "TO"  6.5-9.0 keV  32 FK
Ψ35

0.0

0.5

1.0


x2272        = "TO"  4.5-6.5 keV  32 FK
Ψ35

0.0

0.5

1.0


x2271        = "TO"  2.0-4.5 keV  32 FK
Ψ35
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x2315  PHI35=0.07  13.0-19.0 keV  32 FK
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1.0


x2314  PHI35=0.07  9.0-13.0 keV  32 FK


0.0

0.5

1.0


x2313  PHI35=0.07  6.5-9.0 keV  32 FK


0.0

0.5

1.0


x2312  PHI35=0.07  4.5-6.5 keV  32 FK


0.0

0.5

1.0


x2311  PHI35=0.07  2.0-4.5 keV  32 FK
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x2275
 Φ 1 =
 95.98
° ∆ =
 15.75
°
0.0

0.5

1.0


x2274
 Φ 1 =
 92.62
° ∆ =
 15.70
°
0.0

0.5

1.0


x2273
 Φ 1 =
 95.02
° ∆ =
 15.11
°
0.0

0.5

1.0


x2272
 Φ 1 =
 96.05
° ∆ =
 16.83
°
0.0

0.5

1.0


x2271
 Φ 1 =
 91.22
° ∆ =
 19.92
°
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x2315
 Φ 1 =
 92.42
° ∆ =
  7.18
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x2314
 Φ 1 =
 89.86
° ∆ =
  9.35
°
0.0

0.5

1.0


x2313
 Φ 1 =
 89.68
° ∆ =
  7.67
°
0.0

0.5

1.0


x2312
 Φ 1 =
 90.53
° ∆ =
  8.21
°
0.0

0.5

1.0


x2311
 Φ 1 =
 89.51
° ∆ =
  9.68
°
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x2315
 Φ 1 =
 92.42
° ∆ =
  7.18
°

a =
 -0.644
 b =
  1.212
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1.0

x2314
 Φ 1 =
 89.86
° ∆ =
  9.35
°

a =
 -0.751
 b =
  1.205


0.0
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1.0

x2313
 Φ 1 =
 89.68
° ∆ =
  7.67
°

a =
 -0.784
 b =
  1.175


0.0

0.5

1.0

x2312
 Φ 1 =
 90.53
° ∆ =
  8.21
°

a =
 -0.784
 b =
  1.223


0.0

0.5

1.0

x2311
 Φ 1 =
 89.51
° ∆ =
  9.68
°

a =
 -0.878
 b =
  1.246
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gn710  --  13.9 - 18.5 keV  --  32 FK
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1.0


gn610  --  9.3 - 13.9 keV  --  32 FK
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0.5
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gn410  --  6.9 - 9.3 keV  --  32 FK


0.0

0.5

1.0


gn310  --  4.8 - 6.9 keV  --  32 FK


0.0

0.5

1.0


gn210  --  2.3 - 4.8 keV  --  32 FK


0.0

0.5

1.0


gn110  --  1.2 - 2.3 keV  --  32 FK
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gn810  --  18.5 - 27.8 keV  --  32 FK
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tn110  --  10.0 - 20.0 keV  --  20 FK
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tn210  --  6.0 - 10.0 keV  --  20 FK
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tn310  --  2.0 - 6.0 keV  --  20 FK
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157.37
° ∆ =
 26.72
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 -1.536
 b =
  0.946
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 Φ 1 =
148.83
° ∆ =
 25.00
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a =
 -1.536
 b =
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a =
 -1.536
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  0.946


0.0

0.5

1.0

gn310
 Φ 1 =
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 b =
  0.946


�! " "#V$P#10C' WY3Z 9@27-�[�"@9@27+%$&"@9�$�'<9@2)D+.-�/103254G6"-�9,"�$;:<:�-�*/"�$H:�i�-


50
 
60
 
70
 
80
 
90
 
100

110

120

130



130

120

110

100
 
90
 
80
 
70
 
60
 
50


θ +

θ −

fl
ux

0.0

0.5

1.0

gn810
 Φ 1 =
158.32
° ∆ =
 28.79
°

a =
 -1.536
 b =
  0.946



70
 
80
 
90
 
100
 
110



110
 
100
 
90
 
80
 
70


θ +

θ −

fl
ux

0.0

0.5

1.0

tn310
 Φ 1 =
152.20
° ∆ =
 28.50
°

a =
 -1.536
 b =
  0.946


0.0

0.5

1.0

tn210
 Φ 1 =
153.13
° ∆ =
 26.39
°

a =
 -1.536
 b =
  0.946


0.0

0.5

1.0

tn110
 Φ 1 =
155.96
° ∆ =
 25.03
°

a =
 -1.536
 b =
  0.946


�! " "#W$&#1VC' WY�Z 9@2G-�[�"@9@2G+�$�"@9�$�'<9@2)D+E-�/1032F4G68-�9,"�$�k<:�-�8�{1$;:<:�-�*/{1$HI<:�-



;&®EX � < O @=B b ')CED�FHGJI >JK%L F <N���3<?> F <NM D�O M&< OPD4O�QSR�=T <N> FHU M%<N> D�O M&< O


0.0
 
0.5
 
1.0
 
1.5


φ

fl
ux

0.0

0.5

1.0


os310  --  12.5 - 25.0 keV  --  20 FK
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os210  --  8.3 - 12.5 keV  --  20 FK
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os110  --  2.3 - 8.3 keV  --  20 FK
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os410  --  1.0 - 2.3 keV  --  20 FK
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hx310  --  30 - 50 keV  --  12 FK


0.0

0.5

1.0


hx210  --  16 - 30 keV  --  16 FK
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hx510  --  24 - 30 keV  --  16 FK
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hx410  --  18 - 24 keV  --  16 FK
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hx110  --  10 - 18 keV  --  12 FK
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°
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hx110
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° ∆ =
 25.02
°
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1.0


x1s04  --  14-21 keV  --  32 FK


0.0

0.5

1.0


x1s03  --  9-14 keV  --  32 FK


0.0

0.5

1.0


x1s02  --  6-9 keV  --  50 FK


0.0

0.5

1.0


x1s01  --  2.5-6 keV  --  50 FK
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exh32  --  3.6-21 keV  --  50 FK
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exh12  --  3.6-21 keV  --  60 FK
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1.0


exh11  --  0.9-3.6 keV  --  50 FK
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° ∆ =
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163.45
° ∆ =
 40.66
°
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U § b Û U M WaQ�W Z Ö U M O�W � I K F@W ��K O��{WNO i a b §a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �&b%�
U § l \/K FHU Z Q���U M Z U � � Q�W Z £�� Z U%�4FHD�O M GJ����U Z U%¦ � W Z ��G � ��¦ ��K O��{WNO i a b §¬§ �&b�X
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U § U � O � Z �HO4G���G����<W � � ��G�GJ� K O�GJ����U Z U%¦ � W Z �HG � ��¦}WN��O�W Z �?�3I K�� �<W � ��GJ����WNO
\ D4O�¦ � �2D�WNF�F7W,U&O�WN��O�W � Ö U M O<W � I K F ��K O��{WNO i a b §¬§¬§a§¬§a§¬§a§ �%b&bU § X Ö ��O�Q�W?G � � RK ��WAWN��O�W Z � � ��G�GJ� K O�G Z W M � K O ��O � T � RU%O M � M ¦�WN� � ��K � ��U%F aT WNO Rß[6!O2D�O M G ¥ �HO�¦YWNF�Q�W Z \/K F�¦�U%I�I�W � RD Z � W Z GJ�����7WNQ�W?O�W � q ú �K~ §¬§a§ �%b&lU § h � W Z WN������WQ�W Z £ � � � W � Z �7WNI�D4O�¦ � W)Q�W Z � ��O�I K F am\ D4FHGJI Z K%L F7W ��K Ofl)W aF�U i a � � � � O��H��� � O�W M U � � � W � - F�D�GJG §a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%b;hU § x � W Z WN������WyQ�W Z £ � �]� W � Z �@W?I�D�O�¦ � W Q�W Z � �HO4I K F am\ D�F�GJI Z K&L F7W � � � O������ �O�W M U � � � W � - F�D�G�G=D�O�Q u vmw p x î b;ïH® Q�W Zji « �#a�� W K T U&��� � D�O M §a§¬§a§ �%b&xU § V � W Z F7W M D�O M W?O ��K � «��3I � Q�W Zji « �#am\ D�F�GJI Z K&L F7W §¬§a§¬§¬§a§¬§a§¬§a§ �%l&®U § �%® � W Z F7W M D�O M W?O ��K � «��3I � Q�W Z � i ß £ � « am\ D�F�G�I Z K&L F@W §¬§a§¬§a§¬§a§ �%l&�U § �%� Ò W?¦ K O4G � Z D��7W Z � W £�� Z U&��F�D�O M GJ����U Z U&¦ � W Z �HG � ��¦�W?O ��K � «���I � Q�W Z�i « �*a
\ D4FHGJI Z K%L F7W §¬§¬§a§¬§a§¬§,§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%lYXU § ��X Ò W?¦ K O4G � Z D��7W Z � W £¶� Z U%��F�D�O M G�����U Z U&¦ � W Z ��G � �H¦YWNO ��K � «���I � Q<W Z
� i ß £ � « aO\ D�FHGJI Z K%L F7W §,§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%lYXU § �%b � W Z F7W M D�O M W?O ��K � «��3I ����� Q�W Zji « �#am\ D�F�G�I Z K&L F@W §a§¬§¬§a§¬§a§¬§a§ �%l&bU § �%l � W Z F7W M D�O M W?O ��K � «��3I ����� Q�W Z � i ß £ � « aO\ D�F�G�I Z K%L F@W §a§¬§a§¬§a§ �%l&lU § �EU Ò W?¦ K O4G � Z D��7W Z � W £�� Z U%��F�D�O M G����4U Z U%¦ � W Z ��G � �H¦YWNO ��K � «3�3I ����� Q<W Z
i « �*aO\ D�F�G�I Z K%L F@W §a§¬§,§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%l;UU § �EX Ò W?¦ K O4G � Z D��7W Z � W £�� Z U%��F�D�O M G����4U Z U%¦ � W Z ��G � �H¦YWNO ��K � «3�3I ����� Q<W Z
� i ß £ � « aO\ D�FHGJI Z K%L F7W §,§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%l;UU § �Eh Û U M W,Q�W Z Ö U M O�W � I K F@W ��K O]l)W?FHU i a � §¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%l;XU § �%x \/K F�U Z Q���U M Z U �]� Q�W Z £�� Z U&��F�D�O M GJ����U Z U&¦ � W Z �HG � ��¦�W?O ��K � «��3I � Q<W Zi « �*a � W K T U&��� � D�O M §¬§,§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%l;hU § ��V \/K F�U Z Q���U M Z U �]� Q�W Z £�� Z U&��FHD4O M GJ����U Z U%¦ � W Z �HG � ��¦�W?O ��K � «���I �����
Q�W Zji « �#a�� W K T U%��� � D4O M�§¬§¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%l&xU § X%® � O � Z �HO4G���G����<W � � ��G�GJ� K O�GJ����U Z U%¦ � W Z ��G � ��¦�WNO ��K � «3�3I � W?�HO�W Z �N�3I Kma
� �<W � ��GJ����WNO \ D4O�¦ � �2D�WNF�F7W,U&OfW?�HO<W � Ö U M O<W � I K F ��K O!l)WNF�U i a � §a§ �%lYVU § X%� � O � Z �HO4G���G����<W � � ��G�GJ� K O�GJ����U Z U%¦ � W Z ��G � ��¦�WNO ��K � «���I ����� W?�HO<W Z �?� aI K�� �<W � ��GJ����WNO \ D4O�¦ � �2D�WNF�F7W,U&OfW?�HO<W � Ö U M O<W � I K F ��K O!l)WNF�U i a � § �%lYV

� § � \ D4FHGJI Z K%L F7WAW 1 �%®%� a W 1 �&®EX §¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �EX&l
� § X \ D4FHGJI Z K%L F7WAW 1 �%®Eh a W 1 �&��X §¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �EX&l
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� § b � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 �%®&� a W 1 �&®EX §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;XEU
� § l � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 �%®;h a W 1 �&��X §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;XEU
� § U R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 �%®%� a W 1 �&®EX §¬§,§¬§a§¬§a§¬§¬§ �;XEX
� § X R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 �%®Eh a W 1 �&��X §¬§,§¬§a§¬§a§¬§¬§ �;XEX
� § h \ D�FHGJI Z K%L F7W�W 1 X%®&� a X&®EX §a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;XEh
� § x \ D�FHGJI Z K%L F7W�W 1 X%®;h a W 1 X%��X §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;XEh
� § V � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 X%®&� a X&®EX §¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;X%x
� § �%® � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 X%®;h a W 1 X&��X §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;X%x
� § �%� R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 X%®%� a W 1 X&®EX §¬§,§¬§a§¬§a§¬§¬§ �;X�V
� § ��X R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 X%®Eh a W 1 X&��X §¬§,§¬§a§¬§a§¬§¬§ �;X�V
� § �%b \ D�FHGJI Z K%L F7W�W 1 b%®&� a W 1 b%®EX §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%®
� § �%l \ D�FHGJI Z K%L F7W�W 1 b%®;h a W 1 b%�%� §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%®
� § �EU � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 b%®&� a W 1 b&®EX §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%�
� § �EX � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 b%®;h a W 1 b&�%� §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%�
� § �Eh R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 b%®%� a W 1 b&®EX §¬§,§¬§a§¬§a§¬§¬§ �;h�X
� § �%x R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W�W 1 b%®Eh a W 1 b&�%� §¬§,§¬§a§¬§a§¬§¬§ �;h�X
� § ��V \ D�FHGJI Z K%L F7W�W 1 l%®&� a W 1 l%®EX §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%b
� § X%® \ D�FHGJI Z K%L F7W�W 1 l%®;h a W 1 l%�%� §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%b
� § X%� � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 l%®&� a W 1 l&®EX §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%l
� § X�X � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 l%®;h a W 1 l&�%� §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%l
� § X%b \ D�FHGJI Z K%L F7W�W 1 U%®&� a W 1 U%®EX §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEU
� § X%l \ D�FHGJI Z K%L F7W�W 1 U%®;h a W 1 U%�%� §¬§,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEU
� § XEU � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 U%®&� a W 1 U&®EX §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEX
� § XEX � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W>W 1 U%®;h a W 1 U&�%� §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEX
� § XEh \ D�FHGJI Z K%L F7W M O ®YX%� a6M O ®YXEU §,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEh
� § X%x \ D�FHGJI Z K%L F7W M O ®&x%� a6M O ®&xEU §,§¬§a§¬§¬§a§¬§a§¬§a§¬§¬§,§¬§a§¬§a§¬§¬§ �;hEh
� § X�V � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W M O ®YX%� a=M O ®YX%l §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%x
� § b%® � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W M O ®&x%� a=M O ®&x%l §a§¬§¬§,§¬§a§¬§a§¬§¬§ �;h%x
� § b%� R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®�X&� a=M O ®�X&l §¬§,§¬§a§¬§a§¬§¬§ �;h�V
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� § b�X R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W M O ®%x%� a6M O ®%x&l §a§¬§¬§a§¬§a§¬§a§ �EhYV
� § b%b \ D4FHGJI Z K%L F7W M O ®EX&� a=M O ®EX;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&®
� § b%l \ D4FHGJI Z K%L F7W M O ®Eh&� a=M O ®Eh;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&®
� § bEU � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®EX&� a6M O ®EX&l §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&�
� § bEX � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®Eh&� a6M O ®Eh&l §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&�
� § bEh R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W M O ®EX%� a6M O ®EX&l §a§¬§¬§a§¬§a§¬§a§ �%xYX
� § b%x R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W M O ®Eh%� a6M O ®Eh&l §a§¬§¬§a§¬§a§¬§a§ �%xYX
� § b�V \ D4FHGJI Z K%L F7W M O ®EU&� a=M O ®EU;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&b
� § l%® \ D4FHGJI Z K%L F7W M O ®%�&� a=M O ®%�;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&b
� § l%� � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®EU&� a6M O ®EU&l §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&l
� § l�X � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®%�&� a6M O ®%�&l §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&l
� § l%b R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W M O ®EU%� a6M O ®EU&l §a§¬§¬§a§¬§a§¬§a§ �%x;U
� § l%l R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W M O ®%�%� a6M O ®%�&l §a§¬§¬§a§¬§a§¬§a§ �%x;U
� § lEU \ D4FHGJI Z K%L F7W M O ®%b&� a=M O ®%b;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x;X
� § lEX \ D4FHGJI Z K%L F7W M O ®%l&� a=M O ®%l;U §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x;X
� § lEh � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®%b&� a6M O ®%b&l §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x;h
� § l%x \ D4FHGJI Z K%L F7W M O ®�V&� a=M O ®�V&b §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&x
� § l�V � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W M O ®�V&� a6M O ®�V&b §,§¬§a§¬§¬§a§¬§a§¬§a§ �%x&x
� § U%® \ D4FHGJI Z K%L F7W M O �%®&� a=M O �%®&b §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%xYV
� § U%� \ D4FHGJI Z K%L F7W M O �%�&� a=M O �%�&b §a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ �%xYV
� § U�X \ D4FHGJI Z K%L F7W6�<W ®%®&® a ��W ®&®%l §¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&®
� § U%b \ D4FHGJI Z K%L F7WAW 1 ®%®%® � W 1 X%�&b � � 1 �%®&® §¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&®
� § U%l � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W6��W ®%®&® a �<W ®%®&l §,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&�
� § UEU � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7WAW 1 ®&®%® � W 1 X%�%b � � 1 �%®%® §¬§¬§a§¬§a§¬§a§ ��V&�
� § UEX R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W,��W ®%®%® a ��W ®%®&l §a§¬§¬§a§¬§a§¬§a§ ��VYX
� § UEh R�=T W Z F�U M W Z D4O M W?OPQ�W Z \ D�F�G�I Z K&L F@W�W 1 ®&®%® � W 1 X&�%b � � 1 �&®%® §¬§a§¬§a§ ��VYX
� § U%x \ D4FHGJI Z K%L F7W 1 � G ®&� a�1 � G ®EX §¬§a§¬§a§¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&b
� § U�V \ D4FHGJI Z K%L F7W 1 � G�U h �Y1 � G ®Eh a�1 � G ®&x §¬§a§¬§¬§a§¬§,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&b
� § X%® � W Z F7W M D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W 1 � G ®%� aG1 � G ®EX §,§¬§a§¬§¬§a§¬§a§¬§a§ ��V&l
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� § X%� � W Z F7W M D�O M WNOPQ<W Z \ D4FHGJI Z K%L F7W 1 � G�U h �Y1 � G ®Eh aG1 � G ®%x §¬§a§¬§a§¬§¬§ �YV%l
� § X�X R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W 1 � G ®&� aG1 � G ®EX §¬§,§¬§a§¬§a§¬§¬§ �YVEU
� § X%b R�6T W Z F�U M W Z D�O M W?OPQ�W Z \ D�F�GJI Z K&L F7W 1 � G�U h �Y1 � G ®Eh a]1 � G ®&x §¬§a§¬§¬§ �YVEU
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