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F�E.�àWGFjVOW # F�N!U"LOJcUK��`�UaLOUK\-JMP�JMLc�0/4WGFjNÏJci9kGUaPbFIZ]E-WGUKN!�
JMJcE2R�JMLOFIHKJcR��9o.�fU1�[UKWGUaL;U�2 lKl�3 UKNwU1\-ZBR�Jc��� ZKL
��UaP�JML4�[UªHKJcNfF�E�PbWGJ&�IZ]E65aX��[UªHKJ-LbJ75]F�\-J�� ZKL�\-ZBR�JMLOUaP�J&H�UK�jk�JcNàZK�3Nbk�Lb�<UKV?J�P�JcE�NbFIZ]E�y��ÊJM�
JML1E9kG\��
JMLON
VM�IZ]NbJfP�Z l18as:9 N�JMJ;2 lc�<3 �}ZKLàU-LOF=5KZKLOZ]kGN�LbJcNbkG��P�Z]E�FIPbN�HaUK��F�RGF�P�o�F�EÐPbWGJ��[UaP�JMLbX��[UªHKJ�`GLOZK���IJc\���TGZKL1NbkGV;W
�ÊJM�
JMLSE9kG\��$JML;N"PbWGJhkGNbkGUK��R�JcNbV?L;FI`GPbFIZ]EgZK�[��Z]E>5��[UaP�JML.�[UªHKJcNfHBF�U�PbW�J
��ZKLbP�J7�[J75aX�R�J
?wLOF�JcN + �fR>? ,
Jci9kGUaPbFIZ]Eã�}UKF��jNSNbF�E�V?JhPbW�JuVMkG��F�V-P�JMLO\ F�EÒPbWGJu��F�EGJcUaLSRGF�N�`
JMLONOFIZ]E�LbJc��UaPbFIZ]EãH�UKEGFjNbW�JcNSUKE�RA@��}PbWÒZKLORGJML
RGFjN�`
JMLONbFIZ]E��
JcV?Z]\-JcNÙLbJc��JMH�UKE�P¼UaP3��JcUKRGF�E>51ZKLOR�JMLªyCB +ED , �FD � 'G#%D & � � Z]NbFIPbFIHKJ + LOJcN�`â�wE�J75]UaPbFIHKJ , H�UK��kGJcN
ZK�
PbW�J"`�UaLOUK\-JMP�JML # FjE + l � l-, V?ZKLOLbJcN�`
Z]EGR-P�Z.�ÊJM�$JML[E�k�\S�
JMLONÙ�jUaLH5KJML + LbJcNb`â�wNb\hUK���IJML , PbWGUKE l18as �I/àW�J
��FjE�JcUaL[R�F�N�`
JMLONbFIZ]E�LbJc��UaPbFIZ]EÐF�N�\-Z]EGZKP�Z]E�J�� ZKL�`
Z]NbF�PbFIHKJ # UKEGR�`$Z]NON�JcNbN�JcN�PJ�3Z-J?xBP�LbJc\hU2�}ZKL4E�J75]UaPbFIHKJ # �
/4WGJK�fU���UKWGUaLOU�Jci9kGUaPbFIZ]E + l � l-, 5]F�HKJcN3UKE�Ua`G`GLbZK`�LOF�UaP�JàR�JcNOV?LOFI`GPbFIZ]EhZK�âN�JMHKJMLOUK��`�W�JcE�Z]\-JcE�U�ZK��N�JMLbHKJcR
F�EuPbW�J1R�oBEGUK\hF�VMN¼ZK�ÏPbW�J��[UaP�JMLbX��[UªHKJf`GLbZK����Jc\#�}ZKLL�ÊJM�
JML�E9kG\S�
JMLON[VM�IZ]N�JdP�Z l18as �M�ÊJ1LbJM�}JMLcy�F�Eh`�UaLbX
PbF�VMk���UaLcyGP�Z�i�k�JcNbPbFIZ]EGNàV?Z]E�V?JMLOEGF�E>5uN�Z]��FIPbUaLbo�X���UcHKJ2R�o9E�UK\hF�VMNM����E�PbW�J.�[UaP�JML�X���UcHKJ2`GLOZK���IJc\�y�NbZ]��FIPbUaLbo
��UcHKJcN3J?xBFjN�Pw� ZKLI�ÊJM�$JML[E�k�\S�
JMLONw��UaL�5KJMLÙPbWGUKE l18as:9 N�JMJ.2 l73 �N/àW�JcN�J4N�Z]��F�PbUaLbo.��UcHKJcN[UaLbJàNOF�\hF���UaL�P�ZfPbWGJ
Z]E�JcN4� Z]kGE�R�FjEÐPbW�J��fR>? Jci�kGUaPbF�Z]E�yGUKEGR�PbW�JMLOJM� ZKLbJ�ZK�}P�JcE�LbJM�}JMLbLbJcRÐP�ZuUKN � �fR6?àX���FPOKJ1NbZ]��FIPbUaLboKy>��UcHKJcN
ZKL4P�L;k�JfN�Z]��FIPbUaLOoQ��UcHKJcNM�3TGZKLK�ÊJM�
JML"E9kG\��
JMLON�Nb\hUK���IJML�PbW�UKE l18as yGP�LOk�JfNbZ]��FIPbUaLbo;�[UªHKJcN4P�o�`�FjVMUK���IouRGZ
E�ZKP�J?xBFjN�P�2SR9y pBlT3 �G/àW�JuN�`
JMJcR ZK�4Nb\hUK���IX�UK\-`���FIPbk�R�J-N�Z]��FIPbUaLboA��UcHKJcN��[Z]kG��Rã�
JuVM�IZ]N�JuP�ZgPbWGJU5KLbZ]kG`
HKJc�IZBVMFIP�oVBMW + r:, � r ZK�¼��UaLH5KJ?X���UcHKJc�IJcE65KPbW `$JMLOPbk�Lb��UaPbFIZ]E�NM����EgPbWGF�Nà`�UaLOUK\-JMP�JML1LbJ75]F�\hJKy�PbWGFjNàN�`
JMJcR_FjN
F�E LOJcN�Z]EGUKEGV?JX�àF�PbW PbW�J-`�WGUKN�JhNb`$JMJcR ZK�[`
JMLOFIZBRGF�VY�[UªHKJ�P�LOUKF�E�N1PbWGUaPSV?ZKLbLbJcNb`$Z]E�RgP�Z_PbW�JhE�Z]E�P�LOFIHBF�UK�
Z JMLbZ9JcNdZK�ÙPbW�J&��F�E�JcUaLdRGF�N�`
JMLONbF�Z]E�LbJc��UaPbFIZ]E +EDV�\[
] ^ #_^ y
�}ZKL #a` r:, �4/4W�JMLOJM� ZKLbJKy�F�E�N�P�JcUKR�ZK�¼NbZ]��FIPbUaLbo
��UcHKJcN"PbWGUaP4R�JcVMUªo�P�ZuUhV?Z]EGN�PbUKE�PàUK\-`��jFIPbkGR�JKy:�3J�@�EGRÐW�JMLbJa5KJcE�JML;UK��F Z JcR�N�Z]�jFIPbUaLboQ��UcHKJcNàPbWGUaPàR�JcVMUªo
P�Z_�[UaLOR�N�PbW�JcN�JhNb\�UK���!`$JML;FIZ9R�F�V���UcHKJcN�UaP�PbW�JcFIL1PbUKF���N
2 � y par<3 � ¢ V?PbkGUK���IoKy�PbW�JcNbJX5KJcE�JMLOUK��F Z JcRÊNbZ]��FIPbUaLbo
��UcHKJcN�J?x�F�N�P3� ZKL�HKJMLbo�Nb\hUK����UK\-`���F�PbkGR�JcNÙZK�ÏPbW�J"��UKVHO:5KLbZ]kGEGR�`
JMLOFIZBRGF�Vb��UcHKJ�P�LOUKFjEGN7cN�àFIPbWuLbJcN�`
JcV?P[P�Z
PbW�J1N�`
JMJcR�ZK�âPbW�J�N�Z]��F�PbUaLboX�[UªHKJ�d�y�PbW�JdUK\h`���FIPbkGRGJàZK�âPbW�J�N�Z]�jFIPbUaLboX��UcHKJfNbVMUK�IJcNb�"FIPbWUd�ye�àW�JMLOJcUKN3PbWGJ
UK\-`���FIPbkGR�J¼ZK�GPbW�J[��UKVHO:5KLbZ]kGEGRf��UcHKJcNÙVMUKE&�
J�VOW�Z]N�JcE&P�Z1�
J3J?xB`
Z]E�JcE�PbF�UK���Io�Nb\hUK�j��F�E.d + ��k�P!EGZKP Z JMLbZ , �
/4WGJ�NOUK\-J4NbFIPbkGUaPbF�Z]E�yaJ?xBF�NbP�JcEGV?J4UKEGR-E�Z]EBX¯J?x�F�N�P�JcE�V?J�ZK��N�Z]��F�PbUaLboY��UcHKJcNMy9UKEGR2J?x�F�N�P�JcEGV?J�ZK��5KJcE�JMLOUK��F Z JcR
N�Z]�jFIPbUaLbo
��UcHKJcNMy$F�N[ZK��N�JMLbHKJcR_F�E�PbW�J��fU���UKWGUaLOU2Jci9kGUaPbFIZ]E + l � l-, � ZKL4`
Z]NbF�PbFIHKJdUKE�R�E�J75]UaPbFIHKJ�HaUK��k�JcN�ZK�
# y�LbJcN�`
JcV?PbFIHKJc�Io 9 N�JMJU2 p y q y lMr-3 �
/4WGJ�R�oBEGUK\hFjVMN�ZK�Y�SR>?àX��jF=OKJ�NbZ]��FIPbUaLbog��UcHKJcN�W�UKNu�
JMJcE N�PbkGR�FIJcRÞFjEÞ\&kGVOW R�JMPbUKFj�dFjE PbW�J V?Z]E�P�J?x9P
ZK��PbW�J��fR>? Jci9kGUaPbFIZ]E 9 N�JMJ�� ZKL&J?xBUK\h`��IJh2 lcm y lcp-3 � � Z]\-J�N�PbUa��F���F�P�o LbJcNbkG��PbN�UaLbJ�UK��N�Z UcHaUKF���Ua����Jh� ZKL
PbW�JX�fU1�[UKW�UaLOUÐJci�k�UaPbFIZ]Eg2 m-3 UKEGR�PbW�J��[UaP�JML�X���UcHKJ�`GLbZK���IJc\i2 � y lcs-3 ���ÊJhUaLOJ2EGZKP1U1�[UaLOJ-ZK�ÙLbJcNbkG��PbN
V?Z]EGV?JML;EGF�E>5-PbW�JfRGo9EGUK\�F�VMN�ZK�N5KJcE�JMLOUK��F Z JcR_N�Z]��FIPbUaLboU�[UªHKJcNà�
JMoKZ]EGR�PbW�JcFIL4\-JMLbJSJ?xBF�NbP�JcEGV?JK�
¢ @�LON�P1N�P�JM` P�Z1��UaLORGNfUÐN�PbUa��F���FIP�o�UKEGUK�IoBNbF�Nd� ZKL1PbWGFjN"P�o�`
J2ZK�I��UcHKJcNSF�NdPbW�J-N�PbkGR�o�ZK�[N�PbUa��F��jFIP�o�`GLOZK`�X
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JMLbPbF�JcN�� ZKLàPbW�Jf`
JMLOFIZBRGF�VK�[UªHKJcN"UaLOFjNbF�E>5-UaP4PbW�JcF�L�PbUKF���NM�w��E�RGF�NONbFI`�UaPbFIHKJ1N�oBN�P�Jc\hNMyGNbPbUa��F���FIP�o�ZK��`
JMLOFIZBRGF�V
��UcHKJcN"WGUKN[�$JMJcE�NbPbkGRGFIJcRu�
ZKPbWU�"FIPbW�`$JML;FIZ9R�F�V��
Z]kGEGRGUaLOohV?Z]EGRGFIPbFIZ]E�N[UKE�RU�"FIPbW�LbJcN�`
JcV?P�P�Z2��Z9VMUK��F Z JcR
`
JMLbPbk�LO��UaPbFIZ]EGN�Z]E�PbWGJfLbJcUK�Ï�jF�E�J 9 N�JMJU2 s y lcq y l R 3 � ZKL4�3H�UKE�N4�<kGEGV?PbFIZ]E�Ua`G`�LbZ]UKVOW�JcN"P�Zu�jF�E�JcUaLOF Z JcRÐN�PbU�X
��Fj��FIP�o UKEGR 2 lª� y l?�C3 �}ZKL2Ua`G`GLbZ]UKV;W�JcN&P�Z�U�E�Z]EG��FjE�JcUaL�N�PbUa��F���FIP�o UKE�UK�Io9NOF�NM����E RGFjN�`
JMLONbFIHKJ-Jci9kGUaPbFIZ]EGNcy
PbW�JS�dUK\hFj�IP�Z]EGF�UKE�NbP�LOkGV?Pbk�LbJ�VMUKE_`GLOZªHBF�R�J�JcE�JMLH5Ko�X¯P�o9`
J�N�PbUa��F���FIP�oÐV?L;FIP�JMLOF�U��àWGJcE�`
JMLOFIZBRGF�V"�
Z]kGEGRGUaLbo
V?Z]EGR�FIPbFIZ]EGN1UaLbJ-F�\-`
Z]N�JcRâ���ÆFIP�Pb��J2NbJMJc\hN1P�Z��
JfOBE�Z_�àEÊF�E�PbW�J2`�W�o9NbFjVMUK���Io_\-ZKLOJ2FjE¡P�JMLbJcNbPbF�E>5�VMUKN�J-ZK�
N�`�UaPbF�UK���Io��IZBVMUK��F Z JcR + F�E�`�UaLOPbF�VMkG��UaLdUa`$JML;FIZ9R�F�V , `
JMLbPbk�Lb��UaPbF�Z]EGN4ZK�wPbW�J2kGEGRGJMLO�IoBF�E>52`
JMLOFIZBRGF�V1`�UaP�P�JMLOEâ�
��E `�UaLbPbF�VMk���UaLcy
� ZKL�PbWGJ��SU���UKWGUaLOU�Jci9kGUaPbFIZ]EÊUa�
ZªHKJKy �3JhUaLOJhE�ZKPfU���UaLbJhZK�[UKE¡o N�PbUa��F��jFIP�o�LOJcNbkG�IPd� ZKL
`
JMLOFIZBRGF�V ��UcHKJcNMy$E�JcFIPbW�JML4F�E�U�N�`�UaPbF�UK����o�`
JMLOFIZBRGF�V"N�JMPbk�`ây�EGZKL4Z]E�PbW�JfkGE��
Z]kGEGR�JcR�LbJcUK�Ï��F�E�JK�
/4WGJ&`�k�Lb`
Z]N�J&ZK�3PbWGFjN1`�Ua`
JMLfF�NdP�Z_F�E�HKJcN�PbF=5]UaP�JhPbW�JhNb`$JcV?P�L;UK�wN�PbUa��F���F�P�o_ZK�3PbW�J-`
JMLOFIZBRGF�V.�[UªHKJhP�LOUKF�E�N
UaP1PbW�J2PbUKF��!ZK�¼PbWGJf5KJcEGJMLOUK��F Z JcR N�Z]��F�PbUaLbo ��UcHKJcNfZK�¼PbW�JX�fU���UKWGUaLOUÐJci9kGUaPbFIZ]E + l � l-, y*�"FIPbW�LbJcN�`
JcV?P1P�Z
�IZBVMUK��F Z JcR&UKEGR2�
Z]kGEGRGJcRf`
JMLbPbk�Lb��UaPbFIZ]EGNM�*�ÊJ�`�LbZªHKJ�PbWGUaP�`
JMLOFIZBRGF�VÙP�LOUcHKJc���jF�E>5��[UªHKJcNM�àFIPbW&N�`
JMJcR�d3UaLOJ
N�`
JcV?P�LOUK�j�Io�NbPbUa���IJKy�PbW�UaP"F�NMy�PbW�J�N�`
JcV?P�LOk�\ ZK�wPbW�JS��FjE�JcUaLOF Z UaPbFIZ]E_Ua�$Z]kGP4PbW�JcN�J.�[UªHKJcNdFjNàV?Z]E�PbUKF�E�JcR�F�E
PbW�J"F�\hU<5]F�EGUaLOo&U�x�F�NMy�`GLbZªHBF�R�JcRhPbW�JcFIL¼UK\-`���FIPbkGR�J��'NbUaPbFjN @�JcN�� � Z +�^ d ^ ���	�C, ��
1kGPbNbF�R�J�PbWGFjNw`�UaLOUK\-JMP�JML
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