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+-,�./$'0"1)� �)#���!2.3��!24�5�67�)�98 :
�<;>=@?3A/B/CEDGFIHJB/K%L�M	LNKPOGOQFSR)C'K DGFIHJBTH%U�VXWGH%DQY'FIB)OZ;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; ^
�<;2�`_]acbedfFNC�WGHJKPWQWgK9h<O�;[;\;[;];[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; i

�<;2�<;>= dfFNC�WGHJKPWQWgK9hkjlYmCgn3B3HPL>HPoJh ;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; i
�<;2�<;2� _]acbpdfFNC�WGHJKPWQWgK9hq_rK%DGKs;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; t

�<; � u Y�B/Y[v�w<x3WQYmOQOQF>HPByKPB/z{b|B/KPLIh<OQF>O�HPU�v�w<x3WGY'OGOQFIHJByV�K DQDQY'WQB/O};\;[;[;\;[;~=m�
�<; � j�n3Y���Y'x/K%WgK DGFIHJBTVXWGHP�/LIY'��;[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~=J=
�<;��`b|B���B7DQWGH<z<A/CEDGFIHJB�DGH\�<A3x3x�HPWQD���YmCEDGHPWXd�KJCgn3FIB/Y'O�K%B/zq�cDQn3Y'W�dfY�DGn3H<z3O

A/OQY'zyU�HPW�DGn3Y�b|B)K%L>h�OQFNO�H%U�vXw�x/WQYmOQOQFIHJB�_]K DgK�;[;];[;[;\;[;\;[;\;[;[;\;[;~= �
�<;��<;>= �cB/O�A/x)Y'WQ��FNO�Ymzy�lY'K%WGB3F>B3okdfY�DGn3H<z3O�;[;];[;[;\;[;\;[;\;[;[;\;[;~= �
�<;��<;2� ��A/x)Y'WQ��FNO�Ymzy�lY'K%WGB3F>B3okdfY�DGn3H<z3O{;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~=9�
�<;��<; � ��A/x3x)HJW�D���YmCEDQHJWcd�KJCgn3FIB/Y'O�;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~=9�

���e67�'5��"!���./��!��e.3�'67� &�.3�(�� �¡r¢¤£¥67� &�¦§6����'./�X¨y6��m&�1�� �<©
� ;>=@_]acbedfFNC�WGHJKPWQWgK9hk_rK%DGKª;];[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~= i
� ;2�`j�n3Y����]df«S¬I­�®�¯�°¥��A3x3x�HPWQD���Y'CEDGHPW|d�KJCgn3F>B3Y[�cOQY'zyU�HPW|bcB/K%L>h<O�FNO±;[;\;[;~=mt

� ;2�<;>= ���]d�jlWgK%F>B3F>B3o ;];[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~=m²
� ;2�<;2� M	WGHJOGO³�XK%L>F>z3K%DQF>HPB´;[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[;~=m²

� ; � j�n3Y�M	L>A/O�DQY�WGF>B3oqb|L>oPHPWGFIDQn3�µ�rO�Ymz¶U�HJW|b|B/KPLIh<OQF>O ;[;\;[;\;[;\;[;[;\;[; �P�
� ; � V�Y�WQU�HPWG�qK%B/C�Y]dfYmKPOQA3WGY��kY�B7DGO·;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; �P�

� ; �/;>= M	H7O¸Dc�<K9��F>B3oJO¹;[;];[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; �3=
� ; �/;2� d�K%D�DGn3Y�º[» OcM	HPWGWQY'L>K%DQF>HPBfM	H7Y�¼¶C�F>Y�B7D�;];[;[;\;[;\;[;\;[;[;\;[; �#�

� ;��`_rY'OGC�WGFIx<DGFIHJByHPU�DGn3Y[VXWGHPoJWGKP�½K%B/zyv�w<x)Y'WQF>�kY�B7DGKPLl_rY'OQFIoJBT;[;\;[;[;\;[; � �
� ;��<;>= _rY'OGC�WGFIx3DQF>HPB�H%UlDGn3Y[VXWGHPoJWGKP� ;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; � �
� ;��<;2� v�w<x�Y�WGFI�kY'BJDgK%L"_rY'OQFIoJB¾;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; �%�

*À¿T6��m#����'��.3��!¾¨y&(�'$J#��m�'&(�)� +/:
�/;>=@j�n3Y��rO�Y'W���BJDGY�WQU�KPC�YÁ;\;[;];[;\;[;[;\;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; �P^
�/;2�`Â�YmO�A3LIDGO|H%U�?/A3B/C�DQF>HPB/KPL�M	L>KJOQOQFIR)C�K%DQF>HPB/OÃ;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; �7i

�/;2�<;>= Â�YmO�A/LSDgO³U�WQHJ�·��A3x�Y�WG��F>OQY'z��"YmK%WGB3F>B3o ;];[;[;\;[;\;[;\;[;[;\;[; �7i
�/;2�<;2� Â�YmO�A/LSDgO³U�WQHJ�Ä�|B)O�A3x�Y�WG��F>OQY'z��"YmK%WGB3F>B3oÄ;[;[;\;[;\;[;\;[;[;\;[; �P²
�/;2�<; � v�Å�Y'C�DGO�HPU�_rY�R)B3FIB/okDQn3Y[?3A/B/CEDGFIHJB/K%L u WGHPA/x�_rFSÅ�Y�WGY�B7DGLIh�;\;[; � �
�/;2�<; � bcBJDGF�M	H%Æ�Â�Y'oPA3LNK DGY'z u Y'B3Y'OÄ;[;\;[;\;[;];[;[;\;[;\;[;\;[;[;\;[; � �
�/;2�<;�� �cDGn3Y�W|?/A3B/CEDGFIHJB/K%L�M	LNKPOGOQY'O�j�Y'O�DQY'zÇ;[;];[;[;\;[;\;[;\;[;[;\;[; � �
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j�n3Y\oPY'B3HP�kY]F>O�C�HPB/OQFNz<Y�WGY'z¶DQHk�)Y\DGn3Y��PY'h¶H%U�LIFIU�Y��3OQFIB)C�Y\FSDcC�HPB7DGKPFIB)O³KPLIL¤F>B<U�HJWQ�qK DGFIHJB
B3Y'Y'z<YmzkFIBqHJWGz<Y'W�DQH�C�HPB)O¸DGWQA/C�DXLIF>��FIB/o�HPWGoJKPB3F>OQ�qO�; u Y�B3YmO¥KPWQY�Y'B/C�H<z<YmzkFIBkDGn3Y|oPY'B3Y�DGF>C
�qK DGY�WGF>KPL��7DQn/Y\_]acb��(z<Y�H9w<hqWGFI��HPB�A/C�LIY'F>C]KPC�F>z��	HJW³Â|arb FIB�O�HJ�kY]C'KPOQY'O';�j�n/Y\C�H<z<FIB/o
x/KPW�DgO¥HPU"DQn3Y\_]acb K%WGY]C'K%L>LIYmzqY�w<HJB/O��<KPB/zqDGn3YrB/HPB<Æ�C�H<z<F>B3o�x)K%WQDGO³K%WGYrC�KPLIL>Y'zTFIB7DGWQHJB/O�;
j�n3YkY�w<HJB/O[C�HJBJDgK%F>B KPLIL�DGn3Yqx3WGY'C�F>OQYkFIB<U�HJWQ�qK%DQF>HPB B3Y�Ymz<Y'z DQH{�3A/FILNz±K{x3WQHPDQY'FIB";qj�n3Y
F>BJDGWQHJB/OlKPWQY³O�x/LIFNC�Ymz�HPA3D����qÂ|arbsO�x3L>FNC�F>B3o�� �%K%B/z\DGn3Y³Y�w<HPB/O�K%WGY	KPWQWgK%B/oPY'z]F>B�KrO�x�Y'C�FSR)C
HPWgz<Y'W�OQH]DQn/K%D�DQn3Y|z<YmO�F>WGY'z�x3WQHPDQY'FIB�F>O�C�HPB/O�DQWGA/C�DQY'z";�_rFSÅ�Y�WGY�B7DXx3WGH%DGY�F>B/O�x3LNK9h�z<FIÅ�Y'WQY'BJD
WGHPL>Y'O¤K%B)z[K%WGY�B3Y�Ymz<Y'z[K%D"�9KPWQF>HPA)O"O¸DgK%oJY'O�H%U3C�Y�L>LIA3LNK%W�z<FSÅ�Y�WGY�B7DGF>K%DQF>HPB[K%B/z[z3Y��PY'LIHJx3�kY�B7D';

bcO¥DQn3YroPY'B3HP�kY|x3WGH"!¸YmCEDgOXx3WGH<C�Y�YmzkK%WGHPA3B/z�DGn3Ycº³HPWGLNz#�Pº³YrKPWQY�x3WGY'OQY�B7DGY'zkº�FIDQnTKPB
Y�w<x�HPB3Y'B7DQFNK%L>LIh[F>B/C�WGY'KJO�F>B3orB7A/����Y�W�H%U)C�HP�kx3L>Y�DGY�L>h�O�Y%$7A3Y�B/C�Y'z�oPY�B/HP�kY'O�K%B/z�x3WGH%DGY�F>B/O�;
��H�U�KPW�Y'B7DQF>WQYXoJY�B3HJ�kF>CXOQY&$7A3Y'B/C�YmO"HPU3��HJWQYXDQn/KPB��J��HJWQo7K%B3FNOQ�kO"Y�w<F>O�D';���B[DQn/Y¥�qK%x3x/FIB3o
K%B)zyOQY&$7A3Y'B/C�F>B3okH%U�DQn3Y[n�A3�qK%B�oPY'B3HP�kY'�7H �JY�W\=P;>=\�kFIL>LIF>HPB�Y�w<x3WGY'OGOQY'zTOQY&$7A3Y'B/C�Y]DgK%oJO
��v³�<j�O(��n)K9�PY���Y�Y�B¶C'K DgK%L>HPoPYmz¤;�j�n/Y'OQY|v	�<j�O¥C�HPWGWQYmO�x�HPB/z�DQH�LIYmOQOXDQn/KPBT�%�)� �P�J�cn�A3�qKPB
oPY'B3Y'O+* ��Y'B7DQY�W%�i�%�J�P�%, ;.-cH º	Y'�PY�W%�mB3H%Dl��A/Cgn�FNO/��B3H º�B�KP�)HJA<DlDGn3Y	O�DQWGA/CEDGA3WGY��mU�A3B/C�DQF>HPB/�
Y�w<x3WGY'OGOQFIHJB�K%B/zfWGY�oJA3LNK DQF>HPB H%UX�kHPWGY�DGn/K%B tP��0µHPUXDQn3Y'�{;[��BfDQn3Y�Y��kY'WQoJFIB3o�K%WGY'KqHPU
U�A3B/C�DQF>HPB/KPL�oPY'B3HP�kFNC�O&��º�n/F>Cgn F>O]DGn3YkB3Y�w�D[x3n/KJO�Y�F>B DGn3Ykn7A/�kKPB oJY�B3HJ�kY�x3WGH"!¸YmCED&�"K
�qK1!¸HJW	oJHJK%L�FNO¥DGH�KJOQOQF>oPBqDGn3Y]U�A3B/CEDGFIHJBTDGH�KJO¥�qKPB7hqoJY�B3YmO�KPO	x)H7OQOQFI�/LIYJ;�j�n/YrU�A/B/CEDGFIHJB
H%U�K{oPY'B3YkF>O�K��3WGHJKJz z3Y�R/B3FIDQF>HPB�2�FID�C�KPB ��Y¶K%B�h7DQn/FIB3o{WgK%B3oJFIB/oTU�WGHP� Kfz3Y'OGC�WGFIx<DGFIHJB
H%U]K x/WQHPDQY�F>B ��Y�F>B3oËK WQYmKPCEDgK%B7DkFIBsK �/FIH<Cgn3Y'��FNC�KPL�WQYmKPCEDGFIHJB§DGH K±z<YmOQC�WQF>x<DQF>HPB H%UrK
O�DQWGA/CEDGA3WGKPL¤C�HP�kx�HPB3Y'B7D|H%UlDGn3Y�C�Y'LIL ;

j�n3Y�WGYqFNO�K%BËY'��x/n/KPOQF43'Y'z B3Y�Ymz U�HPW�C�HP�kx3A<DgK DGFIHJB/K%L��kY�DGn3H<z3O[U�HJW[U�A3B/C�DQF>HPBËx3WGY�Æ
z<FNCEDGFIHJB�H%UXA3B��7B/H º�BfoPY�B/Y'O&��OQFIB)C�Y[DGn3Y�x/WQH<C�YmOQO|H%UXY�w<x�Y�WGFI�kY'BJDgK%L>LIh{z<Y�DQY�WG�kFIB/FIB3oTDQn3Y
U�A3B/C�DQF>HPB H%U	Kyx3WGH%DGY�F>B FNOr�JY�WGh�DQF>��Y�Æ C�HPB/OQA3�kF>B3o/;�j�n/Y�WGY�K%WGY�D¸º	Hy�kKPFIB K%x3x/WQH7KPCgn3YmO
DQH Y�w<x3L>HPWGY¶DGn3Y�U�A3B/C�DQF>HPB H%UrK oPY'B3Y��Xº�n/Y�WGY�C�HP�kx3A<DgK DQF>HPB)K%L��kY�DQn/H�z/O�C'K%B �)Y{Y���Æ
x3L>H hPYmz¤;�?�FIWgO¸D%�"O�Y%$7A3Y�B/C�Y�n/HP�kHPL>HPoJh���º�n3Y�B HPB3Y�L>H7H'��K D]DQn3YkB�A/C�LIY'F>C�KPC�F>z O�Y%$JA/Y�B/C�Y
K%B)zfO�YmK%WgCgn�O�DQWGA/CEDGA3WgK%Llz<HJ�qK%F>B��kHPDQFIU�O��)DQn�A/Ocx3WQH ��FNz<F>B3oqC�L>A3Y'O|DQH¶oJY�B3Y\U�A3B)CEDQF>HPBl;���B
DQn/F>O�KPx3x3WGHJKPCgn�DQn3Y�OQY&$7A3Y'B/C�Y�H%U¤K]x3WGH%DQY'FIB�H%U5��B3H º�B�U�A3B)CEDQF>HPBkFNO�K%L>FIoJB3Y'z�º�FIDQn�DQn3Y|OQY�Æ
$7A3Y�B)C�Y]H%U�K�x3WQHPDQY'FIByH%UlA3B��7B/H º�B¶U�A3B/C�DQF>HPB/�<F>BTHJWGz3Y�W	DQH�F>z<Y'B7DQFIU�hqx)H7OQOQFI�/LIYrU�A3B/C�DQF>HPB/O
U�HPW]DGn3Ykx3WQHPDQY'FIB";k��Y'C�HPB/z/�"HPB3YkC�KPB O�DQA/z3hfDQn3YkY�w�x/WQYmOQOQFIHJB x/K%D�DGY�WGB H%U�KToJY�B3YJ;�j�n3Y
Y�w<x3WGY'OGOQFIHJB H%U�oPY'B3Y'O�F>O�KfC�HP�kx3L>Y�w KPB/z n3F>oPn3L>h C�HPB7DQWGHPL>LIYmz KPB/z WQY'oPA3LNK DGY'z x3WGH�C�Y'OGO�;
j�H�z/K9hTDGn3Y�WGY�KPWQY�KqU�Y�ºe�kY�DGn3H<z3OcU�HPWrKPB/K%L>h63�F>B3o¶º�n3FNCgn�oJY�B3YmOcK%WGY�Y�w�x/WQYmOQOQY'z{A3B)z<Y�W
OQx)YmC�FIR)C\C�HPB)z<FSDGFIHJB/O';

j�n3Y�WQY'L>K%DQF>�PY'LIh\WGY'C�Y'B7DQL>h\z3Y��PY'LIHJx)Ymz�n3F>oPn�x)HPDQY'BJDGF>KPL<_rarbs��FNC�WGHJKPWQWgK9h|DGY'Cgn3B/HPL>HPoPh
K%L>L>H º|O�WQYmO�YmK%WgCgn3Y�WgO3DGH|�kY'KJO�A3WGY�DQn3Y¥Y�w<x3WGY'OGO�F>HPB]LIY'�PY'L>O¤HPUJDGn3HPA)OQKPB/z3O¤HPU�z<FIÅ�Y�WGY�B7DloPY'B3Y'O
F>B�O�Y'�PY�WgK%L¤Y�w<x)Y'WQF>�kY�B7DGOrO�F>��A3LIDGKPB3Y�HJA/OQLIh7* 8³WQH º�B�Y�DcKPL��i�P�P�J�%, ;�j�n3Y��kFNC�WGHJKPWQWgK9h¶K%x<Æ
x3WGHJKJCgn�K%L>LIH º|O�A/O�U�HJW�DQn3Y³R/WgO�D�DGFI�kY�DGH]oJY�DXK]oPL>HP�/KPL��7F>Y�º HPB�DQn3Y�DGWGKPB/OQC�WQF>x<DGFIHJB�L>Y��PY'L>O
H%U¤�qK%B�h'�PHPW¥Y��PY'B¶K%L>L��JoPY'B3Y'O�F>BqDGn3YcC�Y'LIL�z<A3WGFIB/o�K[O�Y'WQF>Y'OXH%U¤Y�w<x�Y�WGFI�kY�B7DgK%L)C�HPB/z3FSDGFIHJB/O�;
dfYmKPOQA3WQF>B3okoPY'B3Y�Y�w�x/WQYmOQOQFIHJByL>Y��JY�LNO�F>B z<FIÅ�Y'WQY'BJD]z<Y��JY�L>HPx3�kY�B7DgK%LlO�DGKPoPY'O&�3F>B�z<FIÅ�Y'WQY'BJD
��H�z3hTDGF>OGO�A/Y'O&��z<FIÅ�Y�WGY�B7DcHPWGoJKPB3FNO��qO&�/K%B/z{A/B/z<Y�W]z<FIÅ�Y'WQY'BJD]Y�w<x�Y�WGFI�kY�B7DgK%L�C�HPB/z3FSDGFIHJB/O��
x3WGY'OQY�B7DGOrF>���kY'B/O�Y�HPx/x)HJW�DGA3B3FID¸h9* u Y'WGO�DQY'FIB{Y�D|KPL��4�P�P�J�%,:��DGHyA3B)z<Y�WgO¸DgK%B/z oPY'B3Y�U�A/B/CEÆ
DQF>HPB��JoJY�B3Y|B/Y�D¸º³HPW;��O&�%�3F>HPL>HPoJF>C'K%L3x/WQH<C�YmOQOQY'O¥K%B/zkY�Å�YmCEDGO	H%U¤�kY'z3F>C'K%L3DGWQYmK DG��Y'B7DGO';��rB3Y
K%x/x3WQH7KPCgnsF>B K%B)K%L>h�3'FIB/oËDQn3Y �kF>C�WQH7K%WGWGK9h z3K DgK§FNO¶DGH Y�w3K%�kFIB/Y�DQn/Y Y�w7DGWQY'�kY'O&��DQn3Y
oPY'B3Y'O�O�n/H º�FIB3o�OQF>oPB3FIR)C�KPB7DQL>h z<FIÅ�Y'WQY'B7DQFNK%L³Y�w<x3WGY'OGO�F>HPB±x/K%D�DQY'WQB)O�;�j�n3FNO�DQY'Cgn/B3F<$7A3YTF>O
x/KPW�DGF>C�A3L>KPWQL>hËA/OQY�U�A3LrFIB�OGC�WGY�Y'B3FIB/o U�HJWkDQA3�kHJW¶�qK%W;�PY�WgO�HPW¶z<WGA3o±DgK%WGoPY�D¶C'K%B/z<FNz3K%DQY'O
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* u Y�WGHPLNzTY�D�KPL��l='²P²J²%,:��K%B/z FIB Y�w<x3WGY'OGO�F>HPB x3WQHPR/L>FIB3o�H%U	DQFNOQOQA3YmO]KPB/z C�K%B)C�Y�W\C�Y'LIL�L>F>B3Y'O
* 8	FID�DGB3Y�W�Y�DcK%L:�i�%�J�P�%,�KPB/z * b|L>F<3'KPz3Y�n�Y�DcK%L:�4�P�P�P�%, ; b|B3HPDQn3Y'W���HJWQY]n3HJLIFNO¸DGF>C\KPx3x3WGHJKPCgn��
FNOcDGH�KPB/K%L>h63�Y�DQn3Y�Y�B7DGFIWGY�WGY�x�Y�WQDQHJFIWGY�HPU	Y�w�x/WQYmOQOQY'zfoJY�B3YmO\K%B/z�R/B/z º³K9h<OcDQH�Y�w�DQWgKPC�D
A/OQY�U�A3L#��B3H º�L>Y'z3oPY * vXFNO�Y'B{Y�DcK%L:�¤='²J²Pt%, ;Xj�n3FNO�K%x3x3WGHJKJCgnTKPz/z<WQYmOQOQY'O¥DQn/YrU�A/LIL¤x�H%DGY�B7DQFNK%L
H%U�DGn3YToJY�B3HJ�kY�Æ�OQC'K%L>Y�Y�w<x3WQYmOQOQF>HPBËY�w<x�Y�WGFI�kY'BJDgO�; jlH<z3K9h'���kFNC�WGHJKPWQWgK9h<O]KPWQYTA/O�Ymz±U�HPW
O�DQA/z<h�F>B3o±U�HPWTY�w3K%�kx3L>Y�2cz3Y��PY'LIHJx3�kY�B7DGKPLcO�DGK%oJY'O&�	x)K DQn/HPL>HPoPFNC�x3WGH�C�Y'OGO�YmO��	WQY'oPA3LNK DGFIB/o
U�KPC�DQHJWGO&�¤Y��JHPL>A<DQF>HPB/KPWQh�WGY�LNK DQF>HPB)O�n3F>x/O&�"K%B/z DQn/Y��kY�DGK%��HPL>FNC��qKJCgn3FIB/Y�WGhP;�d�F>C�WQH7K%WGWGK9h<O
K%WGYTKPL>OQH�x�HJOGO�F>�3L>Y¶DQH�HJL>O�FIB DQn3Yy�kHPB3FIDQHJWQF>B3o�n3YmK%LIDQn K%B/z§z3Y�DQYmCEDGFIB3o z<FNK%oPB/HJO�DQFNC¶z<FNO¸Æ
Y'KJO�YmO�;q� D�F>O\DGn3YqoPWGY'K%D�Cgn/K%L>LIY'B3oPY�DGn/K D�L>F>Y'O[F>BËK%B/KPLIh63�F>B3ofK%B)z A/B/z<Y�WgO�DGK%B)z<FIB/ofoPY�B/Y
Y�w<x3WGY'OGOQFIHJB�z3K DgKqDQn)K Drº�KPOcDQn/Y�F>oPB3FIDQF>B3o{O�x/KPW �yDQn)K D]O�DGKPW�DGY'z{DGn3Y�x3WQH�!¸Y'C�Drx3WGY'OQY�B7DQYmz
F>ByDGn3FNO�WQY'x)HJW�Dm;

b x3WQY'��FIHJA/O�L>hsx3WGY'OQY�B7DQYmz ��B3H º�L>Y'z<oJY�Æ �/KPOQY'z�C�HP�kx3A<DgK DQF>HPB)K%L\�qKPCgn3F>B3Y LIYmK%WGB3FIB/o
�kY�DGn3H<z * 8³WQH º�ByY�DcKPL��i�P�P�P�%, �3A/OQY'zyU�HJW|K%B/KPLIh63�F>B3o�oPY'B3Y\Y�w<x3WGY'OGO�F>HPB�x/K DQDQY'WQB/O&�<FNO�z<Y�Æ
OGC�WGFI��Y'z#��Y�� KPLIA/K%DQYmz#��KPB/z{U�A3WQDQn/Y�W\z<Y��JY�L>HPx�Y'zfF>BfDQn/F>OrWQY'x)HJW�Dm;rj�n3Y��kY�DQn/H�z�Y��kx3L>H h�O
DQn/Y�DGn3Y�HJWQh�H%U	OQA3x3x�HPWQDr�JY'C�DQHPWr�qKPCgn3F>B3Y'O �(�<�rd�O(� *�M	WGF>O�DQFNK%B/FIB3F¤Y�DcK%L:�i�%�J�P�%, ;[�<�rd�O
K%WGY�C�HJB/O�FNz<Y'WQYmz�K\OQA3x)Y'WQ��FNO�Ymz��qKJCgn3FIB/Y�LIYmK%WGB3FIB/o]�kY�DQn3H<z��)YmC�KPA/O�Y³DGn3Y�h�Y�w<x3L>HPFID�x3WQF>HPW
��B3H º�L>Y'z<oJY�HPU	oPY'B3Y�U�A3B/C�DQF>HPB DQHfFNz<Y�B7DQFIU�h�oJY�B3YmO\H%U³OQF>��F>LNK%W\U�A3B/C�DQF>HPB";qj�n3YkDGH�HPL�U�HPW
x3WGY'z<FNCEDGFIB/oqU�A3B/C�DQF>HPB FNO]C�HPB)O¸DGWQA/C�DQYmzfK%B/z{DGY'O�DQYmzfA/OQFIB3o{���rd OrKPB/zfY�w<x3WGY'OGOQFIHJB�z3K DgK
H%UlDQn3Y]hPYmKPO�D ���������	��
���
������ �3�3A<D�F>BJDGY�B/z3Y'zqDGH���Y\A/OQY'zqHJBTY�w<x3WGY'OGOQFIHJBTz3K DgK�HPU�O�Y'�PY'WGKPL
HPWGoJKPB3FNO��qO³O�A/Cgn{KPO��kHJA/O�Y'�<WGK%D|K%B/z�n�A3�qK%B�FIBfK�B3YmK%W�U�A<DGA3WQYJ;

�cDQn3Y'W�C�HP�kx3A<DgK DQF>HPB)K%L	KPx3x3WGHJKJCgn3Y'O&�l�/KJO�Ymz±HPB§x/WQYmz<F>C�DQF>B3o�oJY�B3YqU�A/B/CEDGFIHJB§A/OQFIB3o
�kF>C�WQH7K%WGWGK9hfY�w<x3WQYmOQOQF>HPBËz3K DgK)��Y��kx3L>H h C�LIA)O¸DGY�WGFIB3o K%L>oPHPWGFIDQn3�qO\U�HJW�x/KPW�DGFSDGFIHJB3FIB/ofDQn3Y
oPY'B3Y'O\F>B7DQHfOQA3�<Æ�C�L>A/O¸DGY�WgO�;qj�n3YmO�Y�D¸h�x�Y'O\H%U��kY�DGn3H<z3O�K%WGY�A3B/OQA3x)Y'WQ��FNO�Ymz KPB/z±z<H{B3H%D
L>Y'K%WGB�Y�w�x/WQYmOQOQFIHJB\U�Y'K%DQA3WGY'O��)Y�U�HPWGY³C�L>KJOQOQFIR)C�K%DQF>HPB/�mFIB)O¸DGY'KPz�DQn3Y'h[x)Y'W�U�HJWQ� F>B7DQY�WGB/KPL7OQFI��Æ
F>L>KPWQFID¸h�KPB/K%L>h<O�FNO�H%U�DQn/YcY�w<x3WGY'OGOQFIHJB��JY'CEDGHPWgOXK%B)zqC�HPB)O¸DGWQA/C�D¥K[�qK DGWQFIw�oJFI��F>B3o\DQn3Yr�kY'K Æ
OQA3WQY[HPU�OQF>��F>LNK%WGFSD¸hy�)Y�D¸º	Y'Y�B{Y'KJCgn�x)K%F>W|H%U��PYmCEDGHPWgO�;X� DrF>O|DQn3Y�z3Y�R/B3FIDQF>HPB{HPU�OQF>��F>LNK%WGFSD¸h
DQn)K Dcz<FIÅ�Y'WGO���Y�D¸º³Y�Y'B�DQn3Y�z<FIÅ�Y�WGY�B7DcC�L>A/O�DQY�WGF>B3ok��Y�DQn3H<z3O';³�rB3Y\HPU�DGn3Y[�qK%F>B�oJHJKPL>O³F>B
DQn/F>O�R)Y�LNzTHPU�WGY'OQY'KPWGCgn¶FNO�DGH�Y'� K%L>A/K DGYrDGn3Y[Y�w<FNO¸DGFIB/oq��Y�DQn3H<z3O³U�HJW�Y�w<x3WGY'OGO�F>HPB�K%B/KPLIh<OQF>O
K%B)zqx/K DQDQY'WQByWQYmC�HPoJB3FIDQF>HPB/��z<Y��JY�L>HPx¶B/Y�º2�kY�DGn3H<z3O&��KPB/z¶A)O�YrDQn3Y]�kHJO�D	x�H º	Y'W	HPUlY'KJCgn
�kY�DGn3H<z DQH�OQY'C�A/WQYkDGn3YqU�A<DGA3WQYyz<Y��JY�L>HPx3�kY�B7D�HPU³B3Y'º K%B/z �kHPWGY¶KPC'C�A3WgK DGY��kY�DQn3H<z3O
U�HPW]x3WGY'z<FNCEDGFIB/oyoJY�B3Y�U�A3B/C�DQF>HPB";�j�n3Y�º³HPW;�fz<Y'OGC�WGF>�)Ymz�F>B�DQn/F>O\WGY�x�HPWQDrF>LIL>A/O�DQWgK DGY'OrDQn3Y
U�KPC�D�DGn/K DqOQHP�kY¶U�A3B)CEDQF>HPB)K%L�oPWGHPA3x)O�H%UroPY�B/Y'O�K%WGY¶Y�w<x3WGY'OGO�YmzËF>B K OQF>��F>LNK%W�x/K DQDQY�WGB/�
º�n3FNCgnËF>O�x)H7OQOQFI�/LIYqDGH z<FNOQC�Y�WGB±º�n3Y�B§KPB/K%L>h63�F>B3o{DQn3YTY�w<x3WGY'OGO�F>HPBËz3K%DGK{A/OQFIB/o ���rd O�;
j�n3Y���B3H º�L>Y'z<oJY]HPUlDGn3Y�Cgn/K%WgKPC�DQY'WQFNO¸DGF>CrY�w<x3WGY'OGOQFIHJBTx/K%D�DQY'WQB)O�H%U�U�A3B/CEDGFIHJB/K%L�C�LNKPOGO�YmO	HPU
oPY'B3Y'O�C�K%BË��YTA3DQF>LIF<3�YmzËFIB§DQn3Y�K%B3B3HPDGK%DQF>HPB±H%U|A3B��7B/H º�BËoPY�B/Y'O';{bcLIL³oPY'B3Y'O�z<H�B3HPD&�
n3H º³Y��JY�W%��HJ�)Y'h±DQn3YfCgn/KPWGKJCEDGY�WGF>O�DQFNCqx/K%D�DQY'WQB)O�KPB/z x3WQYmO�Y'B7D�K Cgn/K%L>LIY'B3oPYyU�HPW�DQn/Y�F>B<Æ
DQY'WQYmO¸DGY'z�KPB/z �JY�Y�B WQYmO�YmK%WgCgn3Y�Wcz3Y��PY'LIHJx3F>B3oTC�HJ�kx3A<DGK%DQF>HPB/KPLl�kY�DGn3H<z3O]FIB DQn3Y�R/Y�LNz�HPU
U�A3B/C�DQF>HPB/KPL¤oPY'B3HP�kFNC�O';

j�n3Y $7A3Y'O�DQF>HPB±K D[FNOQOQA3YqFNO]DQHfF>�kx3WQH �JY�DGn3YqA3B/z3Y�WgO¸DgK%B/z<F>B3o�H%U�º�n/K D[�kFNC�WGHJK%WGWgK9h
Y�w<x3WGY'OGOQFIHJB z3K%DGK±C�KPB DQY�L>LcA)O���K%B)z A)O�Y{DGn3Y7��B3H º�L>Y'z<oJYyDGHËY�B3n)K%B/C�Y{DQn3Y��kY�DQn3H<z3O
U�HPWq�qK��7F>B3o±Y�¼¶C�FIY'BJDTKPB/z C�HPWGWGY'CEDqx3WGY'z3F>C�DQF>HPB/OkHPUroPY'B3Y{U�A3B/C�DQF>HPB/O';2j�n3Y �JY�h O�DQY'x
F>B±KPB/K%L>h63�F>B3o�oPY�B/Y�Y�w<x3WQYmOQOQF>HPB z/K DGK�FNO]DQn3YqFNz<Y'BJDGFSR�C�K DGFIHJB±H%U	oJWQHJA3x/O]H%U�oPY'B3Y'O]DGn/K D
�qK%B3FIU�Y'O�D[O�F>�kFILNK%W]Y�w<x3WGY'OGO�F>HPBfx)K D�DGY�WGB/OrH �PY�W]O�Y'�PY'WGKPL�C�HJB/z<FIDQF>HPB/O';�M	HPA3LNz�Y�w<x3WQYmOQOQF>HPB
�kH%DGFSU�O�U�HJW�U�A3B/C�DQF>HPB/KPL¤oPWGHPA3x/O³��Y�K�x)H7OQOQFI�/LIY[HJA<DGC�HP�kY\H%UlDGn3Y�K%x/x3WQH7KPCgn��



����� ����� �[� ��� � � � �Ä��	|�]����
 ^

� 
�� ����� ��� �y��
 � ��
�������� ���
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VXWGH%DGY�F>B/O�x3LNK9h�C�WGA/C�FNK%L<WGHPL>Y'O�F>B���F>W�DGA/K%L>LIh�K%L>L<�3FIHJLIHJoPFNC�KPLJx3WGH<C�YmOQOQY'O�K%B)z�KPWQY�OQHP�kY�DGFI�kY'O
WGY�U�Y�WGWGY'z\DGH\KJO�DQn3Y��qKPCgn3F>B3Y'WQh\H%U�LIFIU�YP;�b|�kF>B3H[KPC�F>z3O�KPWQY¥DQn3Y��/KJO�FNC	O�DQWGA/C�DQA3WgK%L�A3B3FIDGO�HPU
x3WGH%DGY�F>B/O�;�j�n3Y'WQYrF>O³K�WGY�x�Y�WQDQHJFIWGY|HPUU�%��z3FSÅ�Y�WGY�B7D³KP�kFIB3H�KPC�F>z3O&��K%L>L�n)K9�7F>B3o�K�z<FIÅ�Y'WQY'BJD
O�DQWGA/CEDGA3WQYJ;�j�n/YcK%�kF>B3H�KPC�F>z/O¥K%WGY�L>FIB)�JY'zkº�FIDQn¶x�HPL>h�x)Y'x<DQFNz<Yr�)HJB/z3O�DGH[U�HPWG� x)HJLIh�x�Y�x<Æ
DQFNz<Y]Cgn/K%F>B/O';�j�n3YrA3B3F $7A3YrKP��F>B3H�KJC�FNz¶OQY&$7A3Y�B)C�Y|HPUlK[x)HJLIh�x�Y�x<DGF>z3Y]Cgn/KPFIB��PFNO¥Y'B/C�H<z<Ymz
F>BTDGn3Y\oPY�B/Y'O³H%U�HPA3W�oPY'B3HP�kY'��KPB/z¶º�F>L>L"z<Y�DGY�WG��F>B3Y]DQn/YrDGn3WGY�Y[z<F>��Y'B/OQFIHJB/K%LIÆ O�DQWGA/C�DQA3WGY
� � _|Æ U�HPLNz�� �/KPO�º³Y�L>L"KPO³DGn3Y[�3F>H�Cgn/Y��kF>C'K%L"KPB/zyC�Y�L>LIA/L>KPW�U�A3B/CEDGFIHJB{H%UlDGn3Y[x3WGH%DGY�F>B";

��BkHPWgz<Y�W�DGH]oJY�D¥K\z<Y'Y�x�Y�WXA3B)z<Y�WgO¸DgK%B/z3FIB3o\HPU)DGn3Y|C�HJ��x/LIY�w�OQY&$7A3Y�B)C�Y�H%U�Y��JY�B7DGO�H<CEÆ
C�A/WQWGFIB/o�K D³DQn3Y]�kHPL>Y'C�A3L>KPW	KPB/zTC�Y�L>LIA3LNK%W	LIY'�PY'L>O&��FSD�F>O	��FSDgK%L�DQH�Y�L>A/C�FNz3K%DQYrDQn3YrU�A3B/C�DQF>HPB/O
H%U"K[x)K%WQDQFNC�A3LNK%WXoJY�B3Y|KJOXº³Y�L>L)KJO�DQn3YcU�A3B/C�DQF>HPB/O	H%U"K[oJWQHJA3xkH%U¤oPY'B3Y'O';�j�n/Y�WGY|K%WGYcO�HJ�kY
x3WGHP�3L>Y��qO³KPOGO�H<C�F>K%DQY'z¶º�FSDGnTU�A3B)CEDQF>HPB)K%L¤C�LNKPOGO�FIR)C'K DQF>HPBqHPU�oJY�B3YmO�;�j�n3YrDQY�WG� » U�A3B/CEDGFIHJB"»
F>B¶FSDgO�Y'LSU"FNO	�9KPoPA3YJ;�� D³F>O¥DQn/YrOQx)YmC�FIR)C|�3F>H<Cgn3Y��kFNC�KPL)O�DQWGA/CEDGA3WQYcH%UlK[x3WGH%DGY�F>BqDQn)K D³z3Y�DQY'W�Æ
�kFIB/Y'O�DGn3Y�U�A3B)CEDQF>HPBl;�j�n/Y�U�A3B/C�DQF>HPB¶HPU�K[x/WQHPDQY�F>BqC�KPBq�)Ycz3Y'OGC�WGFI��Y'zqKJOXK[�3F>H<Cgn3Y��kFNC�K%L
�kY'Cgn/KPB3FNO�� �¤YP; o/;kKyx3WQHPDQY'FIB±C�KPB ��YkKJCEDGFI�JY�F>B±Y�B)3'h7�qK%DQFNC�C'K DGKPLIh<OQF>O';�j�n/Y�U�A/B/CEDGFIHJB
C�KPB§K%LNO�H �)Y{z<Y'OGC�WGF>�)YmzËFIB§DQY�WG�qO�HPU|FIB��JHPL>�PY��kY'BJD�F>B x)K DQn�º�K9h<O[HPW�H �PY�WgK%L>L¥C�Y�L>LIA3LNK%W
WGHPL>Y�YP; o/;�K\x3WQHPDQY'FIBqC�KPBq�)YcFIB��PHJLI�JY'z�FIB¶C�Y�L>LIA/L>KPWX�kY�DGKP�)HJLIFNOQ�ªHJW�DQWgK%B/OQx�HPWQD&�%FID	C�KPBq�)Y
KPC�DQF>�PY|F>BqDGn3Ycx3WGH%DGY'C�DQF>HPBTKPoJK%F>B/O�D¥z<FNO�YmKPOQYP;�b2DGn3FIWgzqº�K9h�HPUlz<Y'OGC�WGFI�/FIB3o�x3WQHPDQY'FIBqU�A/B/CEÆ
DQF>HPB F>O|DQHyKJOQOQH<C�FNK DGY[FSD\º�FSDGnfDQn/Y�x3n3Y'B3H%D¸h�x�Y�2�YP; o/;�» C'K%A/OQY'Orz<FNO�YmKPOQYP»/OQA/Cgn KJOcC�KPB/C�Y'W&�
HPW³C�HJBJDGWQHJL/HPUloPWGH º�DQn¶KPB/z¶C�Y'LIL¤z<FIÅ�Y�WGY�B7DQFNK DGFIHJB¶Y�DgC%;¥�rB3Ycx/WQHPDQY�F>BTC'K%BTx�HJOGOQY'OGOXHPB/YcHPW
�kHPWGY³U�A3B/CEDGFIHJB/O&�Pº�n3FNCgnk�kK��PYmO�DQn3Y|C�L>KJOQOQFSR�C�K DGFIHJB�Y'�PY'B��kHPWGY�z<FI¼qC�A3LID';�?3HJWXY�w3K%�kx3L>Y��
DQn/Y¶x3WGH%DQYmKPOQY�DQn3WGHP���3FIB±FNO�x3WGF>�kKPWQF>L>h KPOGOQH�C�F>K%DQYmz º�FIDQnË�3L>H�H<zËC�L>H%D�DGFIB/o����3A<D�FID�K%LNOQH
x3LNK9h<O]KyWGHPL>Y�F>B C�Y�L>L�WQYmC�Y�x3DQHPW[KJCEDQF>� K DGFIHJB K%B)z B3Y'A3WgK%L�z<Y��JY�L>HPx3�kY'BJDm;�?�FIB)K%L>LIh'�¤DQn3Y'WQY
FNO³K�oJY�B3Y'WGKPL�C�HPB<U�A/OQF>HPBTF>ByDQn3Y]DQY'WQ�kF>B3HPL>HPoJhkA/O�YmzTº�n/Y�B{z<Y'OGC�WGFI�/FIB3o�U�A3B/C�DQF>HPB";Xj�n/Y�WGY
K%WGYqO�Y'�PY'WGKPL�z3FSÅ�Y�WGY�B7D�OGCgn3Y��kY'O]U�HJW�C�LNKPOGOQFSU�h�F>B3o{oPY�B/Y�U�A/B/CEDGFIHJB";���HJ�kY¶OQCgn3Y'�kY'O[K%F>�
DQn/Y[U�H<C�A/O�HJB�C�LNKPOGO�FIU�h�FIB/o�oJY�B3Y\U�A/B/CEDGFIHJBf�/KPOQY'z�HPB{DGn3Y[HPWGoJKPB3FNO��qO�v	�<j�O ��Y�w<x3WGY'OGO�Ymz
OQY&$7A3Y�B)C�Y	DGK%o7O;�lDGn/K D¥KPWQY³Y�w<x3WGY'OGO�Ymz�YJ; o);�df��V	��* dfY�º³Y'O�Y�DcK%L:�i�%�J�P�%,.��hPY'KJO¸D � �%v u bc_
��n�A3�qKPB �"z3K%DGKP�/KPOQY'O';��cDQn/Y�W�OGCgn3Y'��YmOlC�L>KJOQOQFSU�h]oPY'B3Y'O"DQH]O�A3�)O�Y�DGO�H%U<U�A3B/C�DQF>HPB/O�KPC�WQH7OQO¤K
� K%WGFIY�D¸hkH%U"HPWGoJKPB3FNO��qOXYJ; o);.B\v u[u * �roJK DgK�Y�DcK%L:�¤='²J²P²%, ��x/K%DQn�º�K9h�O(� ��K%B)z¶v¥aDCFE]dfv
* 8³KPFIWGH<Cgn/�]�%�J�P�%, ��Y�B�3�h��kY'O(�E;[j�n3Y�WGY�FNO]K%B K%D�DQY'�kx<D]oJHPF>B3o¶HJB/�¤j�n3Y u Y'B3Yq�rB7DGHPL>HPoPh
VXWGH"!¸YmCED * brO�n��3A/WQB3Y'W�Y�D|K%L:�4�P�P�P�%, ��DQHq�kY'WQoJYcDGn3Y�z<FIÅ�Y'WQY'BJD�D¸h�x�Y'O�U�A3B)CEDQF>HPB)K%L"C�LNKPOGOQFSR3Æ
C�K%DQF>HPB/O|FIB7DQHyHPB3Y�C�HP�k�kHPB�OQHPA/WGC�YP;�j�n3FNOcOQHPA3WgC�Y�º�F>L>LlB3HPDr��Y�K%�/LIY[DGHTC�H �JY�W�DGn3Y[U�A3L>L
OQx)YmCEDQWgK�HPUlU�A3B)CEDQF>HPB)K%L¤C�LNKPOGO�FIR)C'K DQF>HPB)O��7�3A<D�FID�º�F>L>L�n/HPx�Y�U�A3L>LIhT�kK��PYrFSD�Y'KJO�F>Y�W	DQH�oPY�D�K
�kHPWGY]C�HP�kx3WGY�n3Y'B/OQFI�JY]H �JY�WG��FIY'º[;

b|x3x/WQH7KPCgn3YmO�DQH�x/WQYmz<F>C�DXDQn/Y�U�A3B/C�DQF>HPB/KPL)C�LNKPOGOXHPU"K\x3WQHPDQY'FIBqHPU�A/B)��B3H º�BkU�A3B/C�DQF>HPB/�
n/K9�JY���H7O¸DGLIh�U�H<C�A/OQY'zkHJBkDQn3WGY�YrK%WGY'KPO';�?�F>WGO�D&�7Y�w<x�Y�WGFI�kY'BJDgK%L/z3Y�DQY'WQ�kF>B/K DGFIHJBqH%U"K[x3WGH%Æ
DQY'FIByU�A3B/C�DQF>HPB/23OQY'C�HPB/z/�7WGY'C�HPoJB3FSDGFIHJB¶H%UlU�A3B/CEDGFIHJBy��FNK�n/HP�kHPL>HPoJhkOQY'KPWGCgn/Y'O&�7KPB/zqDGn3FIWgz#2
�kY'KJO�A3WGF>B3o Y�w�x/WQYmOQOQFIHJB§L>Y��PY'L>O�H%U\K x/WQHPDQY�F>B/O'; -|HJ��HJLIHJoPh7Æ �/KPOQY'zËKPB/K%L>h<O�FNO��kY�DQn3H<z3O
K%L>L>H º DGn3Y]x3WQYmz<FNCEDQF>HPBTH%UlK�x/WQHPDQY�F>B"» OXU�HJL>z¶�/KPOQY'zqHJBTOQY&$7A3Y�B)C�YrC�HP�kx/KPWQFNO�HJB/O&�Px�Y�WGn/K%x/O
L>Y'KPz3FIB3o�DGH¶C�L>A3Y'O�KP�)HJA<D�DQn3Y�U�A3B/CEDGFIHJB";¥b L>H%D|HPU�Y�Å�HJW�D|n/KJO��)Y'Y�B{x3A<DrFIB7DQH�DGn3F>OrK%WGY'K��
º�n3FNCgn�FNOrO�DQF>LIL�F>�kx3WQH ��F>B3o/;]�<C�WGY�Y'B3FIB/oTº�n3HJLIY�oPY�B/HP�kY'O|U�HPW]Y�w<x3WGY'OGO�F>HPB{x/K%D�DQY'WQB)OcFNOrK
U�KPO�DXx3WGH<C�Y'z3A3WQY'2%DGn3Y|Y�Å�Y'C�DQF>�PYcKPB/z�x3WGH�z3A/CEDGFI�JY|K%B/KPLIh<OQF>O�HPU)DGn3Y|oJY�B3Y�Y�w�x/WQYmOQOQFIHJBqz3K DgK
FNO�O¸DGFIL>L"F>ByDGn3Y[Y'KPWQL>hqx3n/KJO�YmO�H%U�z<Y��JY�L>HPx3�kY'BJD�K%B)zyn)KPO³DQHk��Y[Y�w<x3L>HPWGY'zTU�A3WQDQn3Y'W';
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dfFNC�WGHJK%WGWgK9h�O�K%WGY	A)O�Ymz�KJO�KcDGH�HPL�U�HPW�x/WQYmz<F>C�DQF>B3o\oPY'B3Y³U�A3B/CEDGFIHJB/�Pz<FNOGC�A/OGO�Ymz�U�A/W�DGn3Y�W
F>Bf�<Y'CEDGFIHJB9�<;2�<;Xj�n3Y�C�L>KJOQOQFSR�C�K DGFIHJBTHPU�DGn3Y\U�A3B/C�DQF>HPB/KPL"WQHJLIYmO�H%U�x3WGH%DQY'FIB)O�FIB�DQn/F>O�º�K9h��
FNO[�/KPOQY'z HJB±DQn3YTOQh<O¸DGY��qK DGF>CqKPx3x3WGHJKJCgn DGHfFIB��PYmO¸DGFIo7K DGYqoPY�B/YkU�A3B/CEDGFIHJBË��h �qK%x3x/FIB3o
DQn/YqY�w<x3WGY'OGO�F>HPB OQC�WQF>x<DGO�FIB±HPWGoJKPB3FNO��qO';kj�n/Y�oJY�B3YqY�w<x3WQYmOQOQF>HPB x)K D�DGY�WGBËO�Y'Y�B±HPB �kFSÆ
C�WGHJKPWQWgK9h<OXFNO³DQn3Y�Y�B/z{OQA3�µHPU�K%L>L¤DGn3Y[x3WGH�C�Y'OGO�YmO³Y�B/C�H�z3Y'z�FIB�DGn3Y[oPY'B3Y�DGF>C[OGC�WGFIx3D&�3K%B)z
DQn/Y³WGY'KJO�HJB[U�HPW�º�n�h�C�Y�L>L>O�n/K9�JY³z3F>O�DQF>B/CEDGFI�JY�z<Y'OQFIoJB�KPB/z�U�A3B/CEDGFIHJB/K%L3C'K%x/KP�3F>LIFIDQF>Y'O'; � n�h
FNO¥DGn3Y\oPY'B3YcY�w�x/WQYmOQOQFIHJBTC�L>HJOQY�L>hkWQY'L>K%DQYmzqDQH�DQn/YrU�A/B/CEDGFIHJB��fj�n3Y]WQYmO�x�HPB)O�YcDQHkY�B���FIWGHPB3Æ
�kY�B7DGKPL�U�KPCEDGHPWgOcK%Å�YmCEDGOrDGn3Yk�)Y'n/K9��FIHJWrK%B)zfU�A3B/C�DQF>HPB/O]HPUXDQn3YqC�Y�L>L>O&���7h�Cgn)K%B3oJFIB3oTDQn3Y
oPY'B3Y�DGF>C�OGC�WGFIx<D ���kÂcacb Y�w<x3WGY'OGOQFIHJB �E;qM	HP�kx/K%WGF>B3oTDGn3YkY�w<x3WGY'OGO�F>HPB x/K DQDQY�WGB/O\HPU¥D¸º³H
C�Y'LILNOrHPWGFIoJFIB/K%DQF>B3oqU�WGHP� z<FIÅ�Y'WQY'B7DrDGF>OGO�A/Y'OrYP; o/;\C�K%Wgz<FNKPC[��A/OGC�L>Y�C�Y�L>L�KPB/z7��FNz<B3Y�hfC�Y�L>L��
DQn/Y�h¶n/K9�JY[z<FSÅ�Y�WGY�B7D�U�A3B/C�DQF>HPB/OcK%B/z�Y�w<x3WGY'OGO�z<FIÅ�Y'WQY'BJDcOQY�DgO�H%U�x3WGH%DQY'FIB)O�;
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j�n3Yk_rarb ��FNC�WGHJKPWQWgK9hyDQY'Cgn/B3HPL>HPoJhyn/KJO]�)YmC�HP�kYkKyC�LIYmK%W\O�A)C�C�YmOQO\KPB/zfDGn3YkoPY�B/Y�Y�w7Æ
x3WGY'OGO�F>HPB�z3K DgKkF>OcO¸DgK%WQDQF>B3o�DQH¶KPC'C�A3��A3LNK DQY'�3KPO�OQY��JY�WgK%L¤WGY'OQY'K%WgCgn¶oJWQHJA3x/O�x3A<D�DGWQY'�kY�B<Æ
z<HJA/O¥Y�Å�HJW�D³FIB7DGH�DGn3F>O¥R/Y'L>zTH%UlWGY'OQY'KPWGCgn";�j�n3Y]FIB7DQY'LIL>F>oPY�B7D�z<Y'OQFIoJB¶H%U�_rarb¾�kFNC�WGHJK%WGWgK9h
DQYmCgn3B3HJLIHJoPh�Y'B/K%�3L>Y'O���YmKPOQA3WGY��kY�B7D�H%U�Y�w�x/WQYmOQOQFIHJB±LIY'�PY�LNO[HPU³DGn3HPA)OQKPB/z3O[HPU�oJY�B3YmO[F>B
x/KPWGKPLIL>Y�L¤F>BfHPB3Y�O�F>B3oPL>Y[Y�w<x�Y�WGFI�kY'BJDm;³j�n/Y�_rarb�Cgn3F>x/O�º�FIDQn�KPWQWgK9h<O³H%U�n�h7�/WQFNz<F<3'K DGFIHJB
OQx)HPDGO\x3WGH ��F>z<YkOGC�F>Y�B7DQFNO¸DgO\º�FSDGnËKyWGY�x/WQH<z<A/C�FI�/LIY�DQH�HPL:�"º�n3FNCgn±F>O]U�KPFIWGL>h O�F>�kx3L>Y�DGH{A/O�Y
K%B)zfK%LNO�H¶x�HJOGOQY'OGO�YmO�n3F>oPn OQx)YmC�FIR)C�FID¸h{K%B/z�OQY�B)O�FIDQF>��FSD¸hJ;|VXWGY���FIHJA/O|KPB/K%L>h<O�FNO|HPU�Y�w<x3WQYmO¸Æ
OQFIHJB z3K%DGK±K%B/z �3F>H<Cgn3Y��kFNC�K%L�Y�w�x�Y�WGF>��Y'B7DGOkoPF>�PY�F>B/z<FNC�K DGFIHJB/O�DQn/K%D¶oPY'B3Y'O�H%U\O�F>�kFILNK%W
U�A3B/C�DQF>HPB�h�F>Y�LNz OQF>��F>LNK%W¶Y�w�x/WQYmOQOQFIHJB x)K D�DGY�WGB/OqF>Bs��FNC�WGHJKPWQWgK9h±n�h7�/WQFNz<F<3'K DGFIHJBsY�w<x)Y'W�Æ
F>��Y'B7DGO * 8³WGH º�BTY�DcK%L:�i�%�P�J�%, ;½j�n/Y �3F>HPL>HPoJF>C'K%L]O�F>oPB3FIR)C'K%B/C�Y H%U�Y�w<x3WGY'OGO�F>HPB2z3K%DGK F>O
x3WGY�U�Y'WGKP�3LIhkK%B)K%L>h�3'Y'z¶KPB/z¶Y'� K%L>A/K DGY'zq��hqA/OQFIB/o�C�HJ�kx3A<DGK%DQF>HPB/KPL)�kY�DQn3H<z3O&�3z<A3YrDQH�DQn3Y
LNK%WGoPY\K%�kHPA3B7DgO�H%U�z/K DGK�oJY�B3Y'WGK%DQY'zyF>ByHJB3Y[Y�w<x�Y�WGFI�kY�B7Dm;

_rarbµ�kFNC�WGHJKPWQWgK9h<O ��HPW�_]acbÄCgn3F>x/O;��* u Y'WQHJL>zyY�DcKPL��¤=m²P²P²%,�K%WGY¶OQ�kKPLIL	oPLNKPOGO�OQA3W�Æ
U�KPC�Y'O]��Y'K%WGF>B3oyKPWQWgK9h<O|H%U�z<FNOQC�WQY�DQYkO�x�H%DgO��¤º�n3Y'WQYkOQFIB3oJLIY�Æ O�DQWgK%B)z<Y'z{U�WgK%oJ�kY�B7DGO&��HPW]DQn3Y
x3WGHP��Y'O&�¤K%WGY�K9� K%F>L>KP�3L>Y�U�HPW\n�h��3WGF>z<F<3'K%DQF>HPB/�¤OQY�Yk?�FIoJA3WQY�=P; -ch��3WQFNz<F<3'K%DQF>HPB FNOrDQn3Yk�3F>H%Æ
L>HPoPFNC�KPL�Y��JY�B7D&��º�n3Y�B±HPB/Y¶O�F>B3oPL>Y¶O�DQWgK%B/z<Ymz±_rarb U�WGKPoP�kY�B7D[H%U�KfOQx)YmC�FIR)C¶OQY&$7A3Y�B)C�Y��
K DQDGKJCgn3Y'OrDQH{DGn3Y¶_]acb U�WgK%oP�kY'BJD[º�FIDQn DQn/Y¶C�HP�kx3L>Y��kY'BJDgK%WGh OQY&$7A3Y�B)C�YP;�-ch7�/WQFNz<F<3'K Æ
DQF>HPB��7KPL>OQH�C�KPLIL>Y'zk�)KPOQY�Æ x/K%F>WQF>B3o �%H<C�C�A/W	��Y�D¸º³Y�Y'B¶O�F>B3oPL>YrO�DQWgK%B)z<Y'z�U�WgK%oJ��Y'B7DGO�HPUl_rarb �
�qÂ|acb K%B)z�C�_]acb �)DGH¶U�HJWQ� z<HJA3�3L>Y�O�DQWgK%B/z3Y'z�U�WgK%oP�kY'BJDgO�;]j�n3Y��)KPOQY�b ��KPz3Y�B3F>B3Y%�
x/KPFIWgOcº�FIDQn �/KJO�Ykj ��DQn�h���F>B3Y �cF>B±_rarb KPB/z � ��A3WGKJC�F>L �rF>B Âcacb �¤º�n/Y�WGY'KPOr�/KJO�Y u
��oJA/K%B/FIB3Y �Xx)K%F>WGO	º�FSDGnT�/KJO�Y[M ��C�h7DQHJOQF>B3Y%�¥FIBy�)HPDQn{_rarb K%B/z¶Âcacb�;3b¾DQFNOGO�A3Y]HPW�C�A/LSÆ
DQA/WQY�O�x�Y'C�FSR�C	�qÂ|arbsx)HJx3A3LNK DGFIHJB�FNO�K%�kx3L>FSR/Ymz�KPB/z
�/A3HPWGY'OGC�Y'B7DQL>h]LNK%��Y�L>Y'z�DQH\x3WGH<z<A/C�Y
C�_]acb HJW]C'Â|acbªDGKPWQoJY�D ��OGK%�kx3L>Y%�]O�HJLIA3DQF>HPB/OcDQn/K%D\C'K%B �)Ykn�h��3WQFNz<F<3�Ymz{DQH�DQn/Y�_]acb
Cgn3F>x";

j�n3Y�WGYcKPWQYcOQY��JY�WgK%L3_]acb Cgn3F>xkU�HPWG�kK%DGO&�%DGn3YrOQF43'Y|H%U�DGn3YrKPWQWgK9hPYmz�_]acb2U�WGKPoP�kY�B7DGO
FNO�HPB3Y�U�YmK DGA3WQY�DGn/K D³z<FSÅ�Y�WgO���Y�D¸º³Y�Y'BkU�HPWG�kK%DGO';��cDGn3Y�W�DGn3F>B3oJO�DGn/K D³z<F>O�DQF>B3oJA3F>OQn3YmOXCgn3F>x
U�HPWG�qK DgO�KPWQY'��DQn/Y�Cgn3Y��kFNO¸DGWQh§KPB/z L>F>B)�PY'WGO�A/OQY'z U�HPW¶K%D�DGKJCgn3F>B3o _]acb·DGHËCgn3FIx��	K%B)z
DQn/Y]z<FIÅ�Y�WGY�B7D���Y�DQn3H<z3O	U�HJW³n�h��3WGF>z3F43mK DQF>HPByK%B/z�z<Y�DGY'C�DQF>HPB";�j�n3Y\C�_]acbpKPWQWgK9h�U�HJWQ�qK%D
K%B)z�DGn3Y ��� 
������ OQh�BJDGn3Y'OQF<3�Y'z HPL>F>oPHPB�A/C�LIY'H%DGF>z<Y�K%WGWGK9h�U�HJWQ�qK D�KPWQY�D¸º³H�Cgn3F>x U�HPWG�qK DGO
C�A/WQWGY�B7DQL>hqº�FNz<Y�L>hTA/OQY'z";
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j�n3Y�C'_rarbp�kF>C�WQH7K%WGWGK9h<O&�7KPL>OQHqC�K%L>L>Y'zyDQn3Y��7DGKPB<U�HPWgz���FNC�WGHJKPWQWgK9h<O���K%WGY\x3WGH�z3A/C�Ymz
��h{WQHJ�)HPDQFNC�z<Y'x)H7O�FIDQF>HPB H%U¥OQFIB3oJLIY�Æ O�DQWgK%B)z<Y'zf_]acbªU�WgK%oP�kY'BJDgO|F>B OQx)HPDGO&��DQn/K%D\KPWQY��%� Æ
=m�P� � �ÁF>B±z<F>KP�kY�DQY'W&�¤HJB7DQH{KyC�HJK DGY'z oPLNKPOGOrOQA3WQU�KPC�YJ;�j�n3FNO\�kF>C�WQH7K%WGWGK9hTU�HPWG�kK%D]º�KPO
z<Y'�PY�L>HPx�Y'z�K D�DQn3Y��7DgK%B<U�HJWGz��|B3F>�PY'WGOQFSD¸h ��n7D�DQxl°���� C��koJ��; O�DGK%B3U�HPWgz¤; Ymz<A�� x3�3WGH º�B �E;"j�n3Y
K%WGWgK9hPY'z OQx)HPDGO�KPWQYTA/O�A)K%L>LIh V³M³Â�Æ�K%�kx3L>FSR)Y'z±F>B/O�Y'W�DgO[U�WGHP�ZC�_]acbÄC�L>HPB3YmO���KPLSDGn3HPA3oJn
L>HPB3o¶OQh�BJDGn3Y�DGF>C�HPL>FIoJHPB�A/C�L>Y�HPDQFNz<Y'OcC�K%B{��Y�A/OQY'z";�_]acb Cgn3F>x/O � ; ^qC����[�)YmK%WGFIB/o¶A3x{DQH
='��� �J�P�[OQx)HPDGO	HPW	��HJWQYrK%WGYcC�HJ���kHJB";�j�n3Ycx3WGHP��Y'O	A/OQY'z#�7WGY&$7A3F>WQY|L>Y'OGO¥DQn/KPBT^P�J�[B3o�HPU
�qÂ|acb x�Y�WrOQKP��x/LIY]U�HPW|K�=m�)� �P�P�%Æ OQx�H%D³_]acbpCgn/FIx";

j�n3Y�HPDQn3Y'W�D¸h7x�Y�HPU�Cgn3F>x{A/OQY'z�F>O�DQn3Y�HJLIF>oPHJB�A/C�L>Y�HPDQFNz<Y[Cgn3FIx9��HPWcb|Å�h��kY�DGWQFIw�Cgn3F>x/�
OQY�Y�n7D�DGx"°����9º�º�º[; K Å�h��kY�DQWGFIw�; C�HJ� �kº�n3FNCgn2oPY'B3Y�WgK DGY'O¶K z<F>OQx3LNK9h HPU�^J�)� �J�P� Æ �J�J�)� �P�J�
_]acbeHJLIF>oPHJB�A/C�L>Y�HPDQFNz<Y'O�DGn/K D]WQY'x3WGY'OQY�B7D|A3xfDGHT²)� �P�J�koPY�B/Y'O|HJB�Kf=P; ^¶C��	��oPLNKPOGO|OQA3W�Æ
U�KPC�YP;�j�n3Y\HPL>F>oPHPB�A/C�LIY'H%DGF>z<YcU�WGKPoP�kY�B7DgO³KPWQY]oPY'B3Y�WgK DGY'zTA/O�F>B3ok_rarb x3n3HPDQHPL>FIDQHPoJWGKPx3n�h52
A3LIDQWgK9��FIHJLIY�D�L>F>oPn7D|F>OcO�n3HJB3Y\DQn/WQHJA3oPn{n3HJLIYmO�FIB{�qKPO �<O�F>BfHPWgz<Y�W�DGH¶z<FIWGY'C�D|x/K%WgK%L>L>Y�L"K%B)z
O�DQY�x�º�FNO�YqOQh�BJDGn3Y'OQFNO\H%U�HPL>FIoJHPB�A/C�L>Y�HPDQFNz<Y'O'; � n/K D�Cgn3FIx U�HJWQ�qK D[FNO[A/OQY'z F>B±KPB±Y�w<x)Y'W�Æ
F>��Y'B7D\FNO�z<Y�DQY'WQ�kF>B3Y'z ��hfDQn3YqWGY'OQY'KPWGCgn/Y�W]x)Y'W�U�HJWQ�kF>B3oTDGn3YqY�w<x�Y�WGFI�kY'BJDm;qd�K%B�h�LNK%�/O
C�HJB/O�DQWGA/CED�DQn/Y�F>W�H º�B�Cgn3F>x/O&�<H%DGn3Y�WgO��3A3hTDQn3Y'FIW|Cgn3F>x/O�U�WGHP�ÄO�HJ��Y[OQA3x3x3L>F>Y�Wm;

j�n3Y�WGYkK%WGY�KTU�Y�º�DQn3F>B3oJO]DGn/K D[�qK9hfK Å�Y'C�D]DGn3YqKPC'C�A3WgKPC�h�HPU¥DGn3YqCgn3FIx z3K DgK3;�?3HPW
Y�w3KP��x/LIY'��DQn3YyDGKPWQoJY�DgO�HJB K O�x�H%DQDQY'z K%WGWgK9h K%WGY�H%Urz<FIÅ�Y�WGY�B7DkOQF<3�Y'O&�¥KPWQY�O�x�H%DQDQY'z F>B
z<FIÅ�Y'WQY'B7D\C�HPB/C�Y�B7DQWgK DGFIHJB/O�;]dfFNOQOQFIB/oTHP�)O�Y'WQ� K DGFIHJB/O ��oJKPx/OcF>B�DGn3YqK%WGWGK9h<O(��K%B/z HPA<DGLIF>Y�W
x�HPF>BJDgO�K%WGY\H%DQn/Y�W�U�KPC�DQHJWGO³DGn/K D|�kF>oPn7D��)Y�x/WQYmO�Y'BJD�F>B{Y�w<x)Y'WQF>�kY�B7DGKPL"z3K DgK3;Xj�n3Y[OQx)HPD�Æ
DQF>B3o�H%U	DQn3Y�DGKPWQoJY�D\x)HJFIB7DgOrFNO[C�WGFIDQFNC�K%L:��DQn/Y�n�h��3WGF>z3F43mK DQF>HPB Y��PY'B7D\z<Y'x)Y'B/z3O\n3F>oPn/LIhfHJB
�qK%B�hfY�w<x�Y�WGFI�kY'BJDgK%L�� K%WGF>KP�3L>Y'O\K%B/z �kY'KJO�A3WGF>B3oTDGn3YkFIB7DGY�B/OQFSD¸h H%U¥DGn3Ykn�h7�/WQFNz<F<3'K DGFIHJB
x�HPF>BJDgO[KPz3z/O]U�A3W�DGn3Y�W�OQHPA/WGC�Y'O]H%U³Y�WGWQHJW';��XK%WGF>K%DQF>HPB/O]F>B u M�C�HJB7DQY�B7D�K%B)z OQY'C�HPB/z3KPWQh
O�DQWGA/CEDGA3WGKPL¤U�Y'K%DQA3WGY'OrC�KPB�oPF>�PY[WGF>OQY[DGHyz<FIÅ�Y'WQY'B/C�YmO|F>B�n�h��3WQFNz<F<3'K%DQF>HPBfK ¼qB3FIDQF>Y'OcH%U�DGKPW�Æ
oPY�D\OQY&$7A3Y'B/C�YmO|U�HJW]DQn3Y'FIW[WGY'OQx)YmCEDGFI�JY�x3WGHP��Y'O';�j�n3YkK%WGY'KJOc�kHJO�D\WQY'LIY'�9KPB7DcDQH{F>�kx3WQH �JY
F>B{DQn3Y�Y�B/z<YmK9�PHJW�DQH¶oJY�B3Y'WGK%DQY[n3HJ��HJoPY'B3Y�HJA/O�K%B/z{B/HPFNO�Y[U�WGY�Y�z3K DgK)�)KPWQY\DGH¶�qK"�JY[DQn3Y
�qK%B�A<U�KJCEDQA/WQF>B3o�H%UlDGn3Y�_]acb �kF>C�WQH7K%WGWGK9h<O	K%B/zTDQn3Y\n�h��3WGF>z<F<3'K%DQF>HPB{C�HJB/z<FIDQF>HPB/O�KPO�WGY�Æ
x3WGH<z<A/C�F>�3L>YyKJO�x�HJOGO�F>�3L>Y��XKPB/z KPL>OQHfDQH �qK"�PYTDQn3Y{K%�)O�HJLIA<DGY �/A/HPWGY'OGC�Y�B)C�Y¶F>B7DQY�B)O�FIDQF>Y'O
�kHPWGY]C�HP�kx/KPWGKP�3LIY]F>B{KPB/z��)Y�D¸º	Y'Y�B�Y�w<x�Y�WGFI�kY�B7DgO�;
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j�n3Y\�kF>C�WQH7K%WGWGK9hkz3K%DGK�HP�<DgK%F>B3Y'zyF>Byx/KPWGKPLIL>Y�L�oJY�B3Y\Y�w<x3WGY'OGOQFIHJBTY�w<x�Y�WGFI�kY'BJDgO�x3WGH �7FNz<YmO
D¸º³H�D¸h�x)YmO³H%UlF>B<U�HPWG�qK DGFIHJB";�?�F>WGO�D&�3O�DGK%DQFNCcF>B<U�HJWQ�qK DGFIHJBTK%��HPA3D³oJY�B3YrY�w<x3WGY'OGO�F>HPB¶FNO³HP�<Æ
DGKPFIB/Y'z#�7º�n3FNCgnkDQY�L>L�A/OXF>B¶º�n/K%D	Y�w<x�Y�WGFI�kY'BJD	HPW�DGF>OGO�A/Y|DQn/YcO�x�Y'C�FSR�C|oPY'B3Y|FNOXY�w�x/WQYmOQOQY'z¤;
��YmC�HPB)z#��z3h7B)K%�kF>C¶FIB<U�HJWQ�qK%DQF>HPBËK%��HPA<D�oPY�B/Y¶Y�w<x3WGY'OGO�F>HPB FNO�HP�3DGK%F>B3Ymz#��DQn/K%D�F>O&��n3H º
DQn/Y�Y�w<x3WGY'OGOQFIHJBfx/K DQDQY�WGB/Or�)Y�D¸º	Y'Y�B�oJY�B3YmO|WGY�LNK DGY�DQHyHPB3Y�K%B/z K%B3HPDQn3Y'W';cj�n/Y �/A3HJWQYmO¸Æ
C�Y'B/C�Y�F>BJDGY�B/OQFID¸hËH%U|DGn3Y�OQx�H%DGOkKPWQYy��YmKPOQA3WGY'O�H%Ucn�h��3WGF>z<F<3'K%DQF>HPB/��º�n/F>Cgn WQY �/Y'C�DGO�DQn3Y
DGKPWQoJY�D�C�HJB/C�Y'BJDGWGK%DQF>HPB";���BfC�_]acb �kFNC�WGHJKPWQWgK9h<O��JDQn3FNO�DGY'Cgn3B3HJLIHJoPh¶KPLIL>H º|O�C�HP�kx/KPWQFNOQHPB
H%U �/A3HJWQYmOQC�Y�B7DQL>h[L>KP�)Y'LIYmzkC�_]acb DGKPWQoJY�D�x)HJx3A3LNK DGFIHJB/O�U�WQHJ��C�HJB7DQWGHPL<K%B/z�Y�w�x�Y�WGF>��Y'B7DGK%L
DQFNOGO�A3YmO��3OQA/CgnfKPO�z3F>OQY'KJO�YmzTHJW|z<WQA/o%Æ DQWGY'K DGY'z¶DQFNOQOQA3Y��/FIB�D¸º³H¶C�HPL>HPWgO';�j�n/Y[��FIw<Y'z{z<A/KPLSÆ
C�HJLIHJWQYmz�DGK%WGoPY�D	OQHPL>A<DQF>HPB¶C'K%B¶��Ycn�h��3WGF>z<F<3�Ymz�DQH�K�O�F>B3oJLIY]Cgn3FIxyK%B/z�DGn3Y�BTOGC�KPB3B3Ymz¶K D	K
OQY�x/KPWGK%DQY¥º�K9�PY	LIY'B3o%DGn�U�HJW�Y'KPCgn�C�HJLIHJW&� º�n3FNCgn��qK��PY'O�FID�x)H7OQOQFI�/LIY³DQH\KPOGOQY'OGO�z<FIÅ�Y�WGY�B7DQFNK%L
oPY'B3Y\Y�w<x3WGY'OGO�F>HPBl;Xj�n3Y\D¸º	H �)A3HPWGY'OGC�Y'BJD�x3WGHP��Y'O&�<H%U DGY�B{oPWGY�Y'B9� M	h � ��KPB/zTWGY'z � M	h<�'� �
WGY�x3WGY'OQY�B7DXDGn3YrWGY�U�Y'WQY'B/C�YcLIY'�PY�L�K%B)zkDQn3Y]Y�w<x�Y�WGFI�kY'BJDgK%L)LIY'�PY�L�H%U�oPY�B/Y|Y�w<x3WGY'OGO�F>HPBl;�j�n3Y
z<FIÅ�Y'WQY'B7DQFNK%L�oPY�B/Y�Y�w<x3WGY'OGOQFIHJB�F>OrHP�3DGK%F>B3Ymz���hfO�A3�3DQWgKPCEDGFIB/o¶DQn/Y�WGY�U�Y'WQY'B/C�Y�LIY'�PY�L�U�WGHP�
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hybridization to sample (target) cDNA.

DNA chip with spots of single stranded
gene fragments (the probes) available for 

both a reference culture and an
target transcripts, obtained from 
fluorescently labeled single stranded
Samples containing a mixture of

experimental culture.

Exp.1 Exp.2 Exp.3
Gene 1
Gene 2
Gene 3
Gene 4
Gene 5

Exp.1  Exp. 2  Exp.3  etc.

Gene 6
Gene 7
Gene 8
etc.

The fluorescense intensity, 
of the hybridized probes to
the spotted gene arrays, is
measured and translated 
into figures.

Fluorescent targets in
sample hybridize to the 
spotted probes.
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DQn/YXY�w<x�Y�WGFI�kY�B7DgK%L L>Y��PY'L(;�j�n3FNO¤x3WGH�C�Y'z<A/WQY�oPF>�PYmO"K��kY'KJO�A3WGY�H%U�A3x<Æ�HPW"z<H º�B<Æ WGY�oPA/L>K%DQF>HPB
H%U"oJY�B3YcY�w<x3WGY'OGO�F>HPB";�j�n3FNOXD¸h�x�YcHPU"��YmKPOQA3WGY|H%Ulz<FIÅ�Y�WGY�B7DQFNK%L�Y�w<x3WGY'OGO�F>HPBqFNO	A/O�Ymz#��O�F>B/C�Y
FID³FNO³�PY�WGhqz<FI¼qC�A3LID&�3HJW	F>�kx)H7OQOQFI�/LIY'�JDGH�KJOQOQA3WGY|DGn/K D³DQn3Y\L>Y��JY�L �/A3HJWQYmOQC�Y�B/C�Y|F>O�C�HPWGWQYmCED&�
DQn)K D�DGn3Y¶K%�kHPA/BJDgO[H%U|OGK%�kx3L>Y¶K%WGYkY&$7A/K%L	K%B/z DGn/K D�DGn3Y¶�kY�DGn3H<z U�HPW�KPB/K%L>h63�F>B3o�DQn3Y
F>�kKPoPY	F>O�oPH�H<z¤;l���qKPoPY	KPB/K%L>h<O�FNO�F>O�KrC�WQFIDQFNC�KPLJY'�PY'BJD�FIB�HP�<DgK%F>B3F>B3o|DGn3Y�WQF>oPn7D�Y�w<x3WQYmOQOQF>HPB
WgK DQF>HJO&�JOQY�Yr�)HPD�DGHP� x/KPW�D³H%Ul?�FIoJA3WGY�=P;�?/H�C�A/OQFIB3o�DQn3Y]OQC'K%B3B/Y�W�O�H[DGn/K D�K%L>L �/A3HPWGY'OGC�Y'B7D
L>FIoJnJD�FNO���YmKPOQA3WGY'z#�%C�A<D�DGFIB3o\HJA<D�KPLIL<�)KPC(��oPWGHPA3B)z\B3HPFNO�Y'�PK%B)z�K%LNOQH]z<Y�DQYmCEDQF>B3orDQn3Y�º�n3HJLIY
DGKPWQoJY�D�F>OcK%B�HP� !¸YmCED�H%U�FI�kx3WGH �PY'�kY�B7D³F>B{FI�qKPoPY[K%B/KPLIh<OQF>O³HPU��kFNC�WGHJK%WGWgK9h�O';

j�n3Y]Y�w<x3WGY'OGO�F>HPBqL>Y��JY�LNOXH%UlDQn3Y � oPY'B3Y'O	H%U"F>B7DQY�WGY'O�D³KPWQYc��YmKPOQA3WGY'zqA3B)z<Y�W�z<FIÅ�Y'WQY'BJD
C�HJB/z<FIDQF>HPB/O�FIB��¹Y�w<x)Y'WQF>�kY�B7DGO';yj�n3Y¶z/K DGK{x�HPF>B7DGO�U�HPWG� K%B���� � oJY�B3YqY�w<x3WQYmOQOQF>HPB
�qK DGWQFIw�º�n3FNCgn¶C�KPB���Y|OGC�K%B/B3Y'z�F>BkDQn3Y|OQY'KPWGCgn�U�HPWXY�w<x3WQYmOQOQF>HPB�x)K D�DGY�WGB/O';�v¥KJCgnkoPY�B/Y�F>O
WGY�x3WGY'OQY�B7DQYmz��7h{K%B��yÆ Y�L>Y��kY�B7DcY�w�x/WQYmOQOQFIHJBy�JY'C�DQHPWm;�j�n3Y�OQx)YmC�FIR)C�FID¸h{K%B/zfOQY�B/OQFIDQF>�7FID¸h
H%U/_]acb �kF>C�WQH7K%WGWGK9hrz3K DgK|WGY�L>FIYmO"HPB�HPB3Y¥C�HPWGY¥Y'�PY�B7DlF>B�Y�w<x)Y'WQF>�kY�B7DGKPLP�3F>HPL>HPoJh��mB/K%�kY�L>h
n�h��3WQFNz<F<3'K%DQF>HPBT��Y�D¸º³Y�Y'BfO�x�H%DQDQY'zyU�WgK%oJ��Y'B7DGO³HPByDQn3Y�Cgn/FIxfK%B)zTx3WGHP��Y'O�F>BfOQKP�kx3LIYJ;
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��B KPLIL�LIFIU�Y���oPY'B3Y�Y�w�x/WQYmOQOQFIHJB{F>O]K¶C�HJ�kx3LIY�w�K%B/z{n3F>oPn/LIhfC�HJB7DQWGHPL>LIYmzyY'�PY'BJDm;]�rB3Y�LIY'�PY�L
H%U�C�HPB7DQWGHPL�HPU\Y�w<x3WQYmOQOQF>HPB H%U[Y�A)� KPWQhJH%DQFNC{KPOqº³Y�L>LrKJOqx3WGH�� K%WGhPHPDQFNCToJY�B3YmO���FNOTK%D¶DQn3Y
L>Y��PY'L�H%UXDGWGKPB/OQC�WQF>x<DGFIHJB/�¤F(; YP;�º�n3Y�B±_]acb F>O\��Y�F>B3oyDQWgK%B/OGC�WGF>�)Ymz�F>BJDGHy�qÂ|arb C�HJx3FIYmO�;
vXA)� KPWQhJH%DQFNC�oPY�B/Y'O\K%WGY�HPU DQY'B OQFIL>Y�B)C�Y'z ��WGY�x/WQYmOQOQY'z�� �¤A3B3L>Y'OGOrDQn3Y'h K%WGY�F>B/z<A)C�Y'z ��KJCEDGFSÆ
� K DGY'z�����hkC�Y'W�DgK%F>BkDQWgK%B/OGC�WGFIx3DQF>HPB<Æ U�KPC�DQHPW�x3WGH%DGY�F>B/O�DGn/K D³C�K%Bq�/FIB/zqDQH���A3LSDGFIx/LIYcC�HPB7DQWGHPL
OQFSDGY'O&�PYP; o/;�x3WGHP�kH%DGY�W�K%B)z�Y'B3n/KPB/C�Y'WXWQY'oPF>HPB/O&� HPB�DGn3Y|_rarb¾O�DQWgK%B/z";���HJ��Y�WGY�oJA3LNK DQHJWQh
DQWgK%B)OQC�WQF>x<DQF>HPB3Æ(U�KJCEDQHJW�x3WQHPDQY'FIB/O|�3FIB)z{DQHkDGn3Y�_]acbªO¸DGWGKPB/z�HPB3L>hTFIU¥C�Y'W�DgK%F>B{OQ�qK%L>L"WGY�o%Æ
A3LNK DGHPWGh¶�kHPL>Y'C�A/LIYmO�K%WGY]��HPA/B/z�DQHkDGn3Y�� �/HPDQn3Y'WGO�HJB3L>hTFIU�OQA/Cgn{�kHPL>Y'C�A/LIYmO�K%WGY�K%�/OQY�B7D';
� n3Y'B DGn3Y�DQWgK%B/OGC�WGF>x<DQF>HPB H%U[K oJY�B3Y{FNOkFIB3FIDQFNK DGY'z#���qÂ|arb C�HPx/FIYmO�HPUrDGn3Y{oPY'B3YfK%WGY
x3WGH<z<A/C�Ymz¤;[��B DQn3YkC�KJO�Y�H%U¥Y'A)� K%WGhPHPDQFNC��qÂ|acb �¤FSD[C�HJB7DGK%F>B/O]F>BJDGWQHJB/OcDQn/K%D\KPWQY�DQH��)Y
WGY��kH �PYmz#�<�)Y�U�HPWGY\DQn3Y��kK%DQA3WGY[�qÂ|acb�C�K%B{��Y[DQWgK%B)O�LNK DGY'zyFIB7DQHTx3WQHPDQY'FIB � Â�Y'oPA3LNK DGFIHJB
H%U/OQx3L>F>C�FIB/ocH%U/DQn3Y³FI�k�qK DGA3WGY¥�qÂ|acbsC�HPx�h�� K%B)z�C�HJBJDGWQHJLPHPU3DQWgK%B/OQLNK DQF>HPB[HPU3DQn/Y	�qK DGA3WGY
�qÂ|acbªC�HJx7h�F>BJDGH¶x3WGH%DGY�F>B/��KPB/zfx3WGH%DGY�F>B ��F>B7DQY�F>B �cO�x3L>FNC�F>B3oyKPWQY\DGn3HPA3oJn7DcDQHT�)Y�O�F>�kFSÆ
LNK%WGLIh�WQY'oPA3LNK DGY'z�U�HPW	�qK%B�h�oJY�B3YmO���K%LIDQn3HJA3oPnqx/WQH�H%U�Y�w<FNO¸DgO	OQn3H º�F>B3o\DQn)K D¥FID	FNO¥B/H%DXDGWQA3Y
U�HPW]K%L>L�oJY�B3YmO�;]v¥KJCgn�HPB3Y�H%U�DGn3Y�WGY�oJA3LNK DQHJWQhy�kY'Cgn/KPB3F>OQ�qO|n/KJO|DGn3Y�OQF>��x/LIY�HP� !¸YmCEDGFI�JY
H%UXY'B/OQA3WQF>B3oqDGn/K DrDQn3Y�oPY'B3Y�FNOcY�w<x3WQYmOQOQY'z{HJB3L>hyA3B)z<Y�W\K%x3x/WQHJx3WQFNK DGY�C�HJB/z<FIDQF>HPB/O';rj�n3Y
OQA3� !¸Y'C�D]HPU	oJY�B3Y�WQY'oPA3LNK DGFIHJB�FNO[C�Y�B7DGWGKPLlDGH{C�Y�L>L���Y�DGKP�)HJLIFNO�� �¤DGH�C�Y�L>L�z<FSÅ�Y�WGY�B7DGF>K%DQF>HPB/�
K%B)z¶DGHkDQn3Y[oJWQH º�DGnyK%B)zyz<Y'�PY'LIHJx3�kY�B7D�H%U�HPWGoJK%B/F>OQ�qO�;
� n3Y�B z<Y'KPLIF>B3oqº�FIDQnf�kF>C�WQH7K%WGWGK9hqY�w<x)Y'WQF>�kY�B7DGO&�3FIDrFNO|KPC'C�Y�x3DQY'z�DGn/K DcDQn3Y�C�HPB/C�Y�B<Æ

DQWgK DGFIHJB�H%U	�kÂcacb H%U	KTx/K%WQDQFNC�A/L>KPWroJY�B3Y�FIB DQn3YqC�Y'LIL�WGY�LNK DGY'O&�)F>B �kH7O¸D\C�KPOQY'O&��DQHyDQn3Y
K%�kHJA3B7D]HPU	x3WGH%DGY�F>B x3WGH<z<A/C�Y'z¤;kj�n3YkWGK%DQF>HJO]HP�3DGK%F>B3Ymz F>B DGn3YqY�w<x�Y�WGFI�kY'BJD�KPWQY��kY'K Æ
OQA3WQYmOkH%U]DQn3Y�C�HPB/C�Y�B7DQWgK DGFIHJB/�¥HJWqWGK%DQn3Y'W&�	DQn/Y�Cgn/K%B3oJY{FIB�C�HJB/C�Y'B7DQWgK DQF>HPB H%U\�qÂ|acb
F>B±KfOGK%�kx3L>YP;¶j�n/Y�WGY¶K%WGYkKPL>OQHyDQY'Cgn/B3F<$7A3YmO\U�HPW�z<Y�DGY'CEDGFIB/o{DQn3Y¶KP�/O�HJLIA3DQYkLIY'�PY'LXH%U³DQn3Y
�qÂ|acb C�HPB)C�Y�B7DGWGK%DQF>HPBsFIB2KËOGK%�kx3L>Y���YJ; o); �<b u v �(��Y'WQFNK%LcbcB/K%L>h<O�FNOqHPU u Y'B3Y�v�w�Æ
x3WGY'OGO�F>HPB * ��Y�LNC�A3L>Y'OGC�A{Y�DcKPL��¤=m²P²7�&, � �|K%B/zsB3HJW�DGn3Y�WGBs�3L>H%D�DGFIB/o/; j�n3Y C�HJB/C�Y'B7DQWgK DQF>HPB)O
H%U�z<FIÅ�Y'WQY'BJD[�qÂ|arb O�x�Y'C�FIYmO[K%WGYkKPLSDGY�WGY'z $JA/F>C(��L>h��"º�n3FNCgn Y�B/KP�3LIYmO]DQn3Y¶C�Y�L>L�DQH{�qK"�JY
$7A3FNC(� WGY'OQx)HJB/OQY'O&��OQA/Cgn§KJO�KPLSDGY�WGY'z±�kY�DgK%��HPL>F>OQ� ��DQH �kY'Y�D�Y'B��7F>WGHPB3�kY�B7DgK%L¥Cgn/KPB3oPYmO�;
j�n3Yk�qÂ|acb C�HPB/C�Y�B7DQWgK DGFIHJB/O]K%WGY��JY�WGh{DQWGF>C(��hfDGH��kYmKPOQA3WQY'�"z<A3Y�DQH�DGn3Yq�qÂ|acb ��Y�Æ
F>B3oTKq�JY�WGhTA3B/O�DGKP�3L>Y�C�KPWQWGFIY'W�H%U�oPY'B3Y�DGF>C�FIB<U�HJWQ�qK%DQF>HPB/�)º�n3F>CgnfFNO|YmKPOQFIL>h{z<Y'O�DQWGH hPYmzT��h
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�qÂ|acbrO�YmO�;[V¥WQHPDQY�F>B C�HPB/C�Y�B7DQWgK DGFIHJB/OcKPWQY�x)H7OQOQF>�3LIY�DQH��kY'KPOQA3WGY�z<F>WGY'CEDGLIh'�¤�3A<D\FSD[FNOrK
WgK DQn/Y�W]DQF>�kY�Æ�C�HPB)O�A3�kF>B3o{x3WGH�C�Y'OGO�;¶��HJ�kY�U�A/B/CEDGFIHJB/K%LXoJWQHJA3x/O\K%WGY �7B/H º�B DGH���YqWGY�o%Æ
A3LNK DGY'zË��hËO�F>�kFILNK%W�DQWgK%B/OGC�WGF>x<DQF>HPB<Æ U�KPC�DQHJW�x3WGH%DQY'FIB)O���º�n3FNCgn§�kY'KPB/O�DQn/K%D�º�n3Y'B3Y��JY�W�K
OQx)YmC�FIR)C]WQY'oPA3LNK DGFIB3o�x3WGH%DQY'FIByF>O�x/WQYmO�Y'BJD�KkC�Y'W�DgK%F>BToPWGHPA/xTH%U�oPY�B/Y'O�K%WGYrY�w<x3WQYmOQOQY'z/��OQH%Æ
C�KPLIL>Y'zËC�H%Æ Y�w<x3WGY'OGO�F>HPBl;f�cDGn3Y�W�oPY�B/Y'O�KPWQY¶B/Y��PY'W�Y�w<x3WGY'OGOQY'zËK D�DQn3Y�OQKP��Y¶DQF>��Y'��K%B7DQF
C�HPÆ WGY�oJA3LNK DQYmz¤;

j�n3Y]Y�w<x3WGY'OGO�F>HPBkL>Y��PY'L>O	�kY'KJO�A3WGY'zkA/B/z<Y�W�OQY��JY�WgK%L/C�HPB/z<FIDQF>HPB)O¥F>ByK���FNC�WGHJKPWQWgK9h�Y�w7Æ
x�Y�WGFI�kY�B7D%��oPY�B/Y�WgK DQYyK�A3B3F $7A3YTY�w<x3WQYmOQOQF>HPBËx3WGH%R/L>Y���HJW�Y�w�x/WQYmOQOQFIHJB±�PY'C�DQHJW&��U�HPW�Y'KJCgn
oPY'B3YP;[j�n3YkC�HJ�kx3A<DGK%DQF>HPB/KPL��kY�DQn3H<z3OrDQn)K D[K%WGY�K9� K%F>L>KP�3LIY�U�HPW]x3WGY'z<FNCEDGFIB3o�oPY'B3Y�U�A/B/CEÆ
DQF>HPB��JA/OQY|DGn3YcWGY�LNK DGFIHJB/OQn3FIx)O¥K%B)zkDQn3Y]O�F>�kFILNK%WGFIDQF>Y'OXF>BqDGn3YrY�w<x3WQYmOQOQF>HPBkx3WGH%R/L>Y'O';�j�H<z3K9h��
�kHJO�D�KPx3x3WGHJKPCgn/Y'O¤U�HJW�KPB/K%L>h63�F>B3o|Y�w�x/WQYmOQOQFIHJB[x/K DQDQY'WQB/O�F>B�Cgn3F>x�z3K%DGKcLIYmK%WGB/OlY�w<x3WQYmOQOQF>HPB
U�Y'K%DQA3WGY'O�FIBËK%BËA/B/O�A/x)Y'WQ��FNO�Ymz U�KJO�n/FIHJB";yj�n3Y'WQYqFNO�KPB§K%LIDQY�WGB/K%DQF>�PYqK%x3x/WQH7KPCgn�DGHfDQn/F>O
x3WGHP�3L>Y�� �9º�n3FNCgn�Y'��x/LIH h<O¤DGn3Y�O�A3x�Y�WG��F>OQY'z��kKJCgn3F>B3Y¥L>Y'KPWQB3F>B3or��Y�DQn3H<z¤;�b �7B/H º�LIYmz<oPY�Æ
�/KJO�Ymzy�kY�DQn3H<z{L>Y'K%WGB/O�Y�w<KP�kx3LIYmO�F>B{DQn3Y�x/WQYmO�Y'B/C�Y\H%UXK�DGY'KPCgn/Y�W|OQFIoJB/K%L:�3n3Y'B/C�Y�C'K%L>LIYmz
OQA3x)Y'WQ��FNO�Ymz¤;�j�n3YqD¸º³H��kY�DGn3H<z3O��kY'BJDGFIHJB3Y'z§x3LIA)O�OQHP�kY¶H%DGn3Y�W�K%x3x/WQH7KPCgn3YmO[K%WGY¶z<Y�Æ
OGC�WGFI��Y'zyFIBfOQY'C�DQF>HPB � ; �/;

j�n3Y�WGYqK%WGYqO�HJ��YkY�w�x�Y�WGF>��Y'B7DGK%L�C�HPB/z<FIDQF>HPB)O]DQn/K%D�K%WGY�Y�w<x)YmCEDQYmz�DGHfFIB)z<A/C�Y¶Cgn)K%WQÆ
KPC�DQY'WQFNO¸DGF>C Cgn/K%B/oPY'OTFIB Y�w<x3WGY'OGO�F>HPB�L>Y��JY�LNOTHPU�OQHP�kY oJWQHJA3x/O¶HPU�oPY'B3Y'O&�|Y�w<KP�kx3LIYmOTHPU
OQA/Cgn�C�HPB/z3FSDGFIHJB/O�K%WGY���DQn/Y\z3F>KPA<w<F>C\OQn3FSU D * _rY'Â�FNO�FlY�DcK%L:�¤='²J²7i�,�KPB/zyhPY'KJO¸D�OQx)HJWQA3LNK DGFIHJB
* M	n7A�Y�DcKPL��¤=m²P²Jt%, ;±j�n3Yyz3F>KPA<w<F>CyO�n3FIU DkF>O�º�n3Y�B§DQn3Y�C�Y�L>L�oPH�Y'O�U�WQHJ� DGn3Y{K%B/KPY�WGHP�3FNC
O�DGK DGY���U�Y�WG�kY�B7DGK%DQF>HPB �cDQH�DGn3YqK%Y�WGHP�/F>C�O¸DgK DQY ��WQYmO�x3F>WgK DQF>HPB �E;�j�n3FNO\Y��JY�B7D\F>O\Y�w�x�Y'C�DQYmz
DQH �)Y C�HPWGWGY�LNK DQYmz º�FIDQn¾º�F>z<YmO�x/WQYmKPzsCgn/K%B/oPY'O¶FIB2Y�w<x3WQYmOQOQF>HPB H%U�oPY'B3Y'O¶FIB��PHJLI�JY'z F>B
U�A3B/z/K%�kY�B7DGKPL¥x3WGH<C�YmOQOQY'O[YJ; o);fC�K%WG��HPB±�kY�DGKP�)HJLIFNOQ����x3WGH%DGY�F>B§O�h�B7DQn/Y'OQF>O&��KPB/z§C'K%WG�)HPÆ
n�h<z<WGK%DQYqO�DQHPWgK%oJYP;qj�n3Y'WQYqFNO�KyDQWgK%B/OGC�WGF>x<DQF>HPB x3WGHPoPWgK%� U�HJW�OQx)HJWQA3LNK DGFIHJB F>B±�3A/z3z3FIB3o
hPYmKPO�D&��º�n3FNCgn{F>O�x3WGY'C�F>OQY�L>hTC�HPB7DQWGHPL>LIYmz¤;
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���6�¦�� bµoJY�B3Y'WGKPL	z<YmOQC�WQF>x<DQF>HPB * �JHJKJCgn3FI�qO&��='²P²J²%,:��HPU|DQn/Yy�qK DGn3Y��qK%DQFNC�K%L
x3WGHP�3L>Y�� ��Y�n/FIB/z x3WGY'z3F>C�DQF>B3oTU�A/B/CEDGFIHJB/K%LXC�L>KJOQOQY'O]H%U	oPY�B/Y'O\�/KJO�Ymz�HPB DQn3YqY�w<x3WQYmOQOQF>HPB
z3K%DGK)�)F>O|DQH¶��Y�WGY���F>Y�º³Y'z�n3Y'WQYJ;�bcB�Y�w3KP��x/LIY[FNOrz3F>OGC�A/OGOQY'z#�)FIBfHJWGz<Y'W�DQHyO�F>�kx3LIFIU�h�DQn3Y
x3WGHP�3L>Y�� K%B/z �qK"�JYqFSD���HJWQYqC�HP�kx3WGY�n3Y'B/O�F>�3L>YP;{��A3x3x�HJOQY¶º³Y¶K%WGY�oJFI�JY�B DQn/Y¶º	Y'FIoJn7D
K%B)zËn3Y�F>oPn7D�H%UcK�x�Y�WgOQHPB/��º³YTº�K%B7D�DGH�DQWGh DQH z<Y�DGY�WG��F>B3YTDQn3Y'FIWkoPY'B/z<Y'W'; � U|º	Y�K%WGY
oPF>�PY'B OQHP�kY�Y�w3K%�kx3L>Y'O\HPU	º³Y�F>oPn7D\KPB/z n3Y�F>oPn7D[C�HPB/B3Y'C�DQY'z DQH�DGn3YkoPY�B)z<Y�W%�lOQY�Ykj�KP�3LIY
=��<º³Y[C�KPB{C�HP�kY\A3x{º�FSDGnfK%B�n7h�x�H%DGn3Y'OQF>O³DGn/K D|º�F>L>L"n3Y�L>x{A/O�x3WGY'z3F>C�D³DGn3Y[oPY'B/z<Y'W�H%U�K
x�Y�WgO�HJB";�j�n/Y�n�h�x�H%DQn/Y'OQF>O\�kF>oPn7D[�)Yqº�WGHPB3o�F>B±OQHP�kYkC�KJO�YmOr�/A<D�n3HPx�Y�U�A/LIL>h�DGn3Yq�)YmO¸D
º³Y\C'K%B{KPCgn3F>Y��JYcU�WGHP�µDQn3Y[z3K%DGK/;

j�n3Y³�kK%DQn3Y'�qK DQFNC�KPLJx/WQHJ�3LIY'� F>O���Y'O�D�z<YmOQC�WQF>��Y'z���h\x3L>H%DQDQF>B3ocDGn3Y³Y�w3K%�kx3L>Y¥º³Y�F>oPn7DGO
K%B)z n/Y�F>oPn7DGO[F>B§j�K%�3L>Yf=qFIB7DGH�K�D¸º	HPÆ z<F>�kY�B/OQF>HPB/KPLXC�H�HPWgz<F>B/K DGYkOQh<O¸DGY�� ��O�Y'YkDQn3YqL>Y�U D
n/KPB/z¶OQF>z<YrFIB�?�FIoJA3WQY;�<;�j�n3Y]z<FS¼¶C�A3LSD¸hqL>F>Y'O	FIB�z<WGK9º�F>B3o�K�O�Y'x/K%WgK DGFIB/o[LIF>B3Y���HJW	n�h�x)Y'W�Æ
x3LNK%B3Y'�"O�A)Cgn DGn/K D\FSD�z3FI��FNz<Y'OrDQn/Y�x�HPF>B7DGO\F>B7DQHyD¸º	H�WQY'oPF>HPB/O';��rB3Y�WGY�oPF>HPB C�HPB7DgK%F>B3FIB/o
HPB/LIhfU�Y'�qK%L>Yqx)HJFIB7DGO�K%B/z DQn/YqH%DQn/Y�W�HJB3LIh �kKPLIYqx�HPF>B7DGO&��OQY�YkDGn3YqWQF>oPn7D[n/KPB/z±O�FNz<YqF>B
?�FIoJA3WGY;�3;��<Y��PY'WGKPL)L>F>B3Y'O³DGn/K D|OQY�x/KPWGK%DQY|DGn3Y]D¸º	H�oPY'B/z<Y'WGO³C�KPBT��Y\z3WGK9º�B/�7DGn3Y\HPB3Y]º	Y
K%WGY]LIH�H���F>B3o�U�HJW�F>O	DGn3Y[LIF>B3Y]DQn)K D�F>O�K%D	DGn3Y\U�A3WQDQn3YmO¸D|z<FNO�DGK%B)C�YrU�WQHJ�µK%B�hqH%U�DQn3Y]DGWGKPFIB<Æ
F>B3o�x�HPF>BJDgO�;�j�n/F>O�LIF>B3Y¶HJW�z<YmC�FNO�F>HPB§OQA3WQU�KPC�YqF>O�K%LNO�H C'K%L>LIYmz DQn3YyHPx<DGFI�qKPL	OQY�x/KPWGK%DQF>B3o
n�h�x)Y'WQx3LNK%B/YP;
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v�w¤; -|Y'FIoJnJD � Y'FIoJnJD u Y�B/z3Y�W
= =mtP� tP� �
� = i � ^P^ �
� = i � tP� �
� = i ^ i � �
� =m^P� ^J� �
^ =m^P� ^3= U
i =m^#� ^#� U
t =m^Pt ^%� U
² =m^%� ^ � U
=m� = i%� ^J� U
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Example: Data points
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Example: Separating hyperplane
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j�n3Y�Y�w3K%�kx3L>Y�z<YmOQC�WQF>�)Ymzfn3Y'WQY'��FNOrLIF>B3Y'KPWQL>hfO�Y'x/K%WgK%�/LIY�K%D]HJB/C�Y�OQF>B/C�Y�FSD\F>O]K¶WGY�LNK Æ
DQF>�PY'LIh¶OQF>��x/LIY]Y�w3K%�kx3L>YP;�j�n3Y\OQY�x/KPWGK%DQF>B3o�n�h�x)Y'WQx3LNK%B/YrFNO�z<Y�R/B/Y'zTKJO�K��qK DGn3Y��qK%DQFNC�K%L
U�A3B/C�DQF>HPB/�"KPB/zfA/OQF>B3oT�/KJO�FNC�oJY�HJ��Y�DQWGh���FSD\FNOcx�HJOGO�F>�3L>Y�DGHyz<Y�DQY'WQ�kF>B3Y�DGHyº�n3FNCgn�oJWQHJA3x
K�x)HJFIB7D|��Y�L>HPB3o7O�;

��B¶H%DGn3Y�W³C�KJO�YmO��Jn3H º	Y'�PY'W&�%FID	�kF>oPn7D¥��Yc�kHPWGY|z<FI¼¶C�A3LID³HJWXY��JY�BqF>�kx)H7OQOQFI�/LIY�DGH�OQY�x<Æ
K%WgK DGY|DGn3Y]DQWgK%F>B3FIB/o�Y�w3KP��x/LIYmO�;�� UlDGn3Y\Y�w3K%�kx3L>Y'O³K%WGY]B3H%D�O�Y'x/K%WgK%�/LIYr�7h¶K�n�h�x)Y'WQx3LNK%B/Y
F>B�DGn3Y ��� � � ������� � � � � 
 � ����� �JFSD��kF>oPn7D���Y�x)H7OQOQF>�3LIY³DGHcDGWGKPB/O¸U�Y'W�DQn3Y�Y�w3KP��x/LIY³�PYmCEDQHJWGOlDQH
K¶n/FIoJn<Æ z3FI�kY�B)O�F>HPB/KPLlU�YmK DGA3WQY�O�x)KPC�Y�º�n3Y�WGY�DGn3Y��PY'C�DQHJWGOrK%WGY�OQY�x/KPWGKP�3LIY'�/DGn3YkO�HJLIA<DGFIHJB
FNO�FIL>LIA)O¸DGWGK%DQY'zyF>B{?�F>oPA3WGY � ;

j�n3YcOQY�x/KPWGK%DQF>HPBkx3WGHP�3L>Y��ªFIByK%B/KPLIh63�F>B3o\�kF>C�WQH7K%WGWGK9h[oJY�B3YcY�w<x3WGY'OGO�F>HPBkz3K DgK[L>FIYmOXF>B
R/B/z3FIB3o�DQn3YrHPx<DGFI�qKPL)OQY�x/KPWGK%DQF>B3o[n�h7x�Y�WGx3LNK%B3Y'�Pº�n3FNCgnTz<F>��F>z3Y'O¥DQn3YrY�w<x3WGY'OGO�F>HPBk�PYmCEDGHPWgO
H%U���Y'����Y�WgO�H%U�K�U�A3B)CEDQF>HPB)K%L�oPWGHPA3xTU�WQHJ� DQn3Y\�JY'CEDGHPWgO¥HPU�B3HJB<Æ ��Y'����Y�WgO���F>BTDGn3Y\�)YmO¸D
x�HJOGO�F>�3L>Y�º³K9hJ;|��Y�x/KPWGK%DQF>B3oq�kF>C�WQH7K%WGWGK9hqY�w<x3WQYmOQOQF>HPB{�PYmCEDQHJWGO|F>OrKqoPH�H<z{Y�w3K%�kx3L>Y�HPU�K
C�HJ�kx3LIY�w¶x3WGHP�3L>Y�� �3OQFIB/C�YcDGn3Y[�PYmCEDGHPWgO	KPWQY]H%U�n3FIoJn�z3FI�kY�B)O�F>HPB�K%B/zTDQn3Y\WGY�LNK DGFIHJB/O�n/FIx/O
K%WGY]B3H%D|HJ�7��F>HPA/O�K%D�K�R)WGO�D�oPLNK%B/C�YP;

����� � !��2! %3< ) �"�$#&%('*) ! %3)���� 
�
 )9<?%�� >@#&%?)9< � ,�# �$'A! >@1 ,.! �
	 % �$> <
� > % �$) �"1 �"1 > � 8 )+< % �$>�� !$,�- � 12'A1 )98 	���
$< >@1312'�)+! � ,�%?,

j�n3Y'WQY KPWQYf�qKPFIB3L>h D¸º	H z<FSÅ�Y�WGY�B7DTº�K9h<OkDQH C�HJB<U�WQHJB7DqDQn3Y x3WQHJ�3L>Y���H%U[R/B/z3FIB3o DQn3Y
HPx3DQF>�kKPL[O�Y'x/K%WgK DGFIB3o n7h�x�Y�WGx3LNK%B3YJ;½b|B A3B/OQA3x)Y'WQ��FNO�Ymz2L>Y'KPWQB3F>B3o ��Y�DQn3H<z z<H�Y'O�B3H%D
DGK��PYkx3WGY���F>HPA/O���B3H º�L>Y'z<oJYkH%U³U�A3B/CEDGFIHJB/K%L	C�LNKPOGO�FIR)C�K%DQF>HPB FIB DGH�C�HPB)O�FNz<Y�WgK DGFIHJB/�"n3Y'B/C�Y
B3H�DQY'KJCgn3Y�W�OQFIoJB/K%L)U�HPW	DQn3Y]�kY�DGn3H<zTFNO¥x/WQYmO�Y'BJDm;�b OQA3x�Y�WG�7FNOQY'zq�kY�DGn3H<z#�<HPBTDQn3Y]H%DGn3Y�W
n/KPB/z#��LIYmK%WGB/O|F>BfDQn/Y�x3WGY'OQY�B/C�Y�H%U¥K¶DQYmKPCgn3Y'WrOQFIoJB/K%L:�/YJ; o);|DQWgK%F>B3F>B3o¶Y�w<KP�kx3LIYmO���K%B/z�F>O
OGK%FNz¶DGH���Y ��B3H º�L>Y'z<oJY�Æ �/KPOQY'z¤;
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�|B)O�A3x�Y�WG��F>OQY'z�LIYmK%WGB3FIB/oc�kY�DGn3H<z3O�DQWGh\DQHcx/WQYmz<F>C�D�C�L>KJOQOQFIR)C�K%DQF>HPB[º�FIDQn3HJA<D�x3WQF>HPW.��B3H º�LSÆ
Y'z3oPY�H%U�U�A3B/C�DQF>HPB/KPL)C�L>KJOQO&�%F ; YJ;�B3HPDXDQWgK%F>B3Ymz�HJBkx3WQY'��FIHJA/O�L>h�z<Y�R/B3YmzkY�w3K%�kx3L>Y'O&�%F>B/O¸DGY'KJz
DQn/Y'OQY¥�kY�DGn3H<z3Ol��Y�oJFIB�º�FSDGn�K|z<Y�R/B3FIDQF>HPB�HPU/O�F>�kFILNK%WGFID¸hP;�j�n/Y	OQFI�kF>L>KPWQFID¸hr��Y�D¸º³Y�Y'B�oPY'B3Y'O
F>B��kFNC�WGHJKPWQWgK9h�z3K DgK\F>OXH%U DQY'B¶z<Y�R)B3Y'zkKPO¥K\��YmKPOQA3WGY�H%U¤z<F>O�DGKPB/C�Y���Y�D¸º³Y�Y'BkDQn3Y�Y�w<x3WQYmO¸Æ
OQFIHJB��JY'C�DQHPWgO�HPU�DGn3Y�oJY�B3YmO��)YP; o/;³��YmKPOQA3WGY'z���h�C'K%LNC�A3LNK DGFIB3o¶KqC�HPWGWQY'L>K%DQF>HPB{C�H�Y�¼¶C�FIY'BJD
��Y�D¸º³Y�Y�B{DGn3Y��JY'C�DQHPWgO';�j�n/Y�oPH7K%L"FNO|DGn3Y�B�DQH¶x/KPW�DGFSDGFIHJBfHPWcC�LIA)O¸DGY�W|DGn3Y�Y'LIY'�kY�B7DGOcFIB7DQH
OQA3�/OQY�DGO ��C�LIA)O¸DGY�WgO;� �JA/OQF>B3o�K�C�L>A/O¸DGY�WGFIB/o�K%L>oPHJWQFIDQn/�ªHJW	K�OQY'KPWGCgn¶KPLIoJHPWGFSDGn3�{;�b¾D¸h�x3FNC�K%L
C�L>A/O�DQY'WQF>B3o�x3WGHP�/LIY'� C�HPB/OQF>O�DGO¥H%U � Y�L>Y��kY'BJDgO¥KPB/z¶K�Cgn/KPWGKJCEDGY�WGF>O�DQFNC �TÆ �PYmCEDGHPW�U�HJW¥Y'KJCgn
Y�L>Y��kY'BJDm;���B¶DQn/Y\C'KPOQYcHPUloPY'B3YrY�w<x3WQYmOQOQF>HPB¶z3K%DGK)��Y'LIY'��Y'B7DGO�K%WGYcoJY�B3YmO	KPB/zqDGn3Yr�JY'C�DQHPW
H%U³Y'KJCgn oJY�B3YkFNO]DQn3Y¶C�HPWGWQYmO�x�HPB/z3FIB3o�Y�w<x3WGY'OGOQFIHJB WgK DQF>H�A3B/z<Y'W�O�HJ�kY�x/WQY�Æ z<Y�R/B3Ymz Y�w7Æ
x�Y�WGFI�kY�B7DgK%L�C�HPB)z<FSDGFIHJB/O';]j�n3Y�C�L>A/O�DQY�WGF>B3oTHPU�DQn3Y��PYmCEDQHJWGOrO�n/HPA3LNz{U�A3LIR/L>L�D¸º	HTC�WQFIDQY'WQFNK3;
?�FIWgO�D&��n3HJ��HJoPY'B3F>C�FSD¸h'��DQn3Y�Y�L>Y��kY�B7DgO�F>B§DGn3Y�OGK%�kY�C�L>A/O¸DGY�WkO�n/HPA3LNzË��Yy�JY�WGh OQFI�kF>L>KPW';
��YmC�HPB)z#�3O�Y'x/K%WgK DGFIHJB/��Y�L>Y��kY�B7DgO³U�WQHJ�µz<FIÅ�Y'WQY'BJDcC�LIA)O¸DGY�WgO�n/K9�PY]LIH º O�F>�kFILNK%WGFID¸hqDQHkY'KJCgn
H%DGn3Y�Wm;kj�n3Yk��Y�DQn3H<z H%U�C�L>A/O�DQY�WGF>B3oyY'LIY'�kY�B7DGO\F>B7DQHfC�L>A/O�DQY�WgO]n/KPO\�qKPB7h�KPWQYmKPO]H%U�K%x<Æ
x3L>F>C'K DGFIHJBqFIB¶�/FIHJLIHJoPh�KJOXº³Y�L>L�KJOXF>B¶H%DGn3Y�W³z<FNOQC�FIx3L>F>B3Y'O * v¥F>OQY�B{Y�D|KPL��"=m²P²Jt%, ;¥M	L>A/O¸DGY�WGFIB/o
FNO�K{D¸h�x�Y¶H%U�F>BJDGY�WGB/K%L³K%B/KPLIh<OQF>O&�lº�n/Y�WGYqDQn3YyK%B/KPLIh<OQF>O�C'K%BË��Y¶x�Y�WQU�HPWG��Ymz±FIBË�qKPFIB3L>h
D¸º³Hfº³K9h<O'; -|F>Y�WgK%WgCgn3FNC�K%L��kY�DQn3H<z3O�oPWGHPA3x±z3K DgK{FIB§K§» ��H%DQDQHP��Æ A3x"»lU�KPOQn3FIHJB/�)!¸HJFIB/FIB3o
DQn/Y[��H7O¸DcOQF>��F>LNK%W|x3WGH%R)LIYmO�FIB7DQH¶C�LIA)O¸DGY�WgO³R/WGO�DcK%B)zTDGn3Y�BfF>B/C�LIA/z3FIB3okDGn3Y��kHPWGY[z<F>�PY�WgOQY
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Example: Data points
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Example: Decision surface
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Example: Transformed data points
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Example: Separating hyperplane
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HPB/Y'O';�j�n3YmO�Y]�kY�DGn3H<z3O³n/K9�PY�DGn3Y\KPz<� K%B7DgK%oPY|DQn/K%D	DGn3YrB�A3���)Y'W�H%U�C�LIA/O�DQY'WGO	B3Y'Y'z3O	B3H%D
��Y�O�x�Y'C�FSR/Ymz{�)Y�U�HPWGY�n/KPB/z¤;¥j�n/Y'OQY[��Y�DQn3H<z3OcK%WGY]º�FNz<Y'LIhyA/O�YmzyU�HPW|Y'�PHPL>A<DGFIHJB/K%WGh¶K%B/KPLSÆ
h<O�FNO&�3�3A<D|DGn3Y��kFNC�WGHJK%WGWgK9h¶z3K DgKkn/KPO�B/HqWQYmKPOQHPByU�HPW|HJWQo7K%B3F<3�F>B3okFIB{�3FIU�A3WgC�K%DQF>B3oqDQWGY�YmO�;
_rY'C�FNOQFIHJB/O¥�qKJz<YcYmK%WGLIh�FIBTDQn3Y]x3WGH<C�Y'OGO³C�K%BTB3H%D³�)Y]A3B/z<HJB3Y\K%B/zq�qK9hk��Y]z<Y'� KPO�DGK DGFIB/o
U�HPW�DQn/Y¥R/B)K%L�WQYmO�A/LSDm;��rB�DGn3Y³H%DQn/Y�W�n/K%B/z/�<» DGHPx<Æ�z<H º�B"»m�kY�DQn/H�z/OlU�HJW�x/K%WQDQFIDQF>HPB3F>B3o]z3K DgK
z<H{B3HPD�KPOGO�A3�kYqKyDQWGY�YqO�DQWGA/CEDGA3WQY'�l�3A3D[DQn3YmO�YqB3Y'Y'z±K{O�x�Y'C�FSR)Y'z B�A3����Y�W[HPU�C�LIA/O�DQY'WGO
��Y�U�HPWGY�DGn3YcK%L>oPHJWQFIDQn/�ªC�KPB¶O¸DgK%WQD';�jlH<z3K9h'�%DGn3Y�WGYcK%WGYcKPLIoJHPWGFSDGn3�qO�z<Y��JY�L>HPx�Y'z�DQH�z<Y'C�F>z<Y
DQn/Y]B�A3���)Y'W�H%U�C�LIA)O¸DGY�W³DQn3Y'�qO�Y'LI�JY'O';�vXw<KP�kx3LIYmO�H%U�DQn3Yk» DQHPx3Æ z<H º�Bl»7�kY�DQn3H<z#�3KPx3x3L>FIYmz
DQH Y�w<x3WGY'OGOQFIHJB K%B/KPLIh<OQF>O&�XK%WGY¶DGn3Y �7Æ �kY'KPB/O�K%B/z§DQn3YfOQY�LIU Æ HJWQo7K%B3F<3�F>B3o��qK%x)O�; �cDGn3Y�W
Y�w3KP��x/LIYmOXH%U"KPLIoJHPWGFSDGn3�qO ��B/H%D³z3F>OGC�A/OGOQY'zqK%B�h�U�A3WQDQn3Y'W¥n3Y'WQY ��A/OQY'zqF>BTOQFI�kF>L>KPW�D¸h�x)YmO¥HPU
x3WGHP�3L>Y��qO�K%WGY[O�F>��A/L>K%DQY'z�K%B/B3Y'KPLIF>B3oqK%B/zyoPWgK%x/nTDGn3Y�HJWQh¶KPx3x3WGHJKPCgn/Y'O';
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��A3x�Y�WG��F>OQY'z�L>Y'KPWQB3F>B3o\�kY�DGn3H<z3O��7HPB�DGn3Y�H%DGn3Y�WXn)K%B/z#�7O¸DgK%WQDXº�FSDGn¶K[z<Y�R)B3FSDGFIHJBqH%U¤C�LNKPOGO��
º�n3FNCgn OQx�Y'C�FIR/YmOkFIB�KPz3�9KPB/C�Y�DGn3Yfz3K DgK Y'LIY'�kY�B7DGOkDGn/K D¶OQn3HPA/L>z C�L>A/O�DQY�WkDGHPoJY�DQn/Y�W¶KPO
�kY����)Y'WGO�K%B/z§B3HPB<Æ �kY����)Y'WGO'; bcB Y�w<KP�kx3LIYyH%UrK O�A/x)Y'WQ��FNO�YmzËLIYmK%WGB3F>B3ofDQYmCgn3B3F $7A3Y��
FNO�DQn3Y���Y�DQn3H<z{A/OQF>B3o¶O�A/x3x)HJW�Dr�PY'C�DQHJW��kKJCgn3F>B3Y'O � ���rd O;�³U�HJW|x3WGY'z<FNCEDGFIB/o¶C�LNKPOGO�;³b|x<Æ
x3L>h�FIB3o§���]d�OkHPB oPY'B3Y���FNC�WGHJKPWQWgK9h Y�w<x3WGY'OGO�F>HPB z3K DgK)�XhJHPA �)Y'oPF>B º�FIDQnsz<Y�R)B3FIB/o±K
oPWGHPA/x HPU|oPY'B3Y'O ��B3H º�B±DGH ��YT�kY����)Y'WGO�K%B/zËK�oPWGHPA3xËHPU�oJY�B3YmO ��B3H º�BËB3HPD�DQH �)Y
�kY����)Y'WGO³H%U�KkO�x�Y'C�FSR)CrU�A3B)CEDQF>HPB)K%L"C�LNKPOGO';�j�n/Y[�<�rd�O�L>Y'KPWQBTDQn3Y\Y�w<x3WGY'OGOQFIHJB¶U�Y'K%DQA3WGY'O
H%U�DGn3Y'OQY�DGWGKPFIB/FIB3oTY�w3K%�kx3L>Y'O&��KPB/z�C�HPB/O�DQWGA/CED]K¶�kH<z<Y�L�U�HPW]z<F>OGC�WGF>��F>B/K%DQF>B3oT�kY����)Y'WGO
U�WGHP� B3HJB<Æ �kY'����Y�WgO�;�� UlDGn3Y\Y�w<x3WGY'OGO�F>HPBqU�YmK DGA3WQYmO¥HPUlDGn3YcDGWGKPFIB/FIB3okOQY�D�K%WGYrL>Y'KPWQB<Æ�K%�/LIY'�
DQn/Y���B3H º�L>Y'z<oJY�Æ �/KPOQY'z±�kY�DQn3H<z OQn3HJA3L>z �)YfKP�3LIYTDQH x3WGY'z<FNCEDqK%B A3B)��B3H º�B Y�w3K%�kx3L>Y
�/KJO�YmzyHJB{DQn3Y�Y�w<x3WGY'OGO�F>HPB{z3K%DGK3;|��A/x)Y'WQ��FNO�Ymz{LIYmK%WGB3FIB/oq��Y�DQn3H<z3OrK%WGY\DQWgK%F>B3Y'z�DGH¶WGY'CEÆ
HPoJB3F<3�Y[KkO�Y�D|H%U�oPY�B/Y'O�Y�w<x�Y'C�DQY'zyDGH¶O�n3H º O�F>�kFILNK%WGFSDGFIYmO�F>B�Y�w<x3WQYmOQOQF>HPBTx)K D�DGY�WGB/�3�/KJO�Ymz
HPB�DQn/Y ��B3H º�LIYmz<oPY³º³Y�n/K9�PY	DQH<z3K9h'�Pº�n3Y'WQYmKPO�A3B/OQA3x�Y�WG�7FNOQY'z��kY�DQn/H�z/OXK%WGY�B3H%D�DGWGKPFIB3Ymz
K D|KPLIL ;

b|B3HPDQn3Y'WkY�w3K%�kx3L>YyHPUrK O�A3x�Y�WG��F>OQY'z§LIYmK%WGB3FIB/o �kY�DGn3H<z#�¥FNO�DQn3Y{K%x3x/WQH7KPCgn§�/KJO�Ymz
HPBfB/Y�A3WgK%L"B/Y�D¸º³HPW;��O * �7DGFSDgO�HJByY�DcK%L:�"='²J²P^%, ;�dfHJO�DcB3Y'A3WGKPLlB3Y�D¸º	HJW �<O�KPWQY�z3Y'OQFIoJB3Y'zyDQH
R/B/z KTOQY�x/KPWGK%DQF>B3oqn�h�x)Y'WQx3LNK%B/Y���B3H%D]B3Y'C�Y'OGOQKPWQF>L>hTDGn3Y�HJx<DQF>�qK%L�HPB3YJ;\�<HPL>A<DQF>HPB/OcA/OQFIB3o
B3Y'A3WGKPL�B3Y�D¸º³HPW;�<O	HPU DQY'B�O�DGKPW�D�º�FIDQnfK�WgK%B)z<HP�½L>F>B3Y��<º�n3FNCgn�F>O��kH �PYmzTA/BJDGFIL"KPLIL¤x�HPF>B7DGO
K%WGY�HJB DGn3YkWQF>oPn7D[O�FNz<Y�H%U	DQn3YkL>FIB3YJ;�j�n/F>O\K%x/x3WQH7KPCgn C'K%B LIYmKPz DQHyDQn/K%D\�qKPB7hfx�HPF>B7DGO
L>FIYr�PY�WGhqC�L>HJOQY�DQH�DQn/YrL>FIB/Y���F(; YP;�K�O��qK%L>L��kKPWQoJFIByC�LNKPOGO�FIR/Y�Wm;��<�rd�O³HPB¶DQn3Y]H%DGn3Y�W³n/K%B)z
A/OQY|oPY'HP�kY�DGWQFNC�x3WGHPx�Y�WQDQF>Y'O�DGH�Y�w3KJCEDQL>hkC�K%LNC�A/L>K%DQY�DGn3Y|HPx3DQF>�kKPL)OQY�x/KPWGK%DQF>B3o[n�h�x)Y'WQx3LNK%B/Y
z<F>WQYmCEDGLIh±U�WGHP��DGn3Y�DQWgK%F>B3FIB/o z3K%DGK/; ���]d�OqK%LNO�H H%Å�Y�Wk�kY�DGn3H<z3O�DQH±z<YmK%L�º�FSDGnsB3HPB<Æ
L>FIB3YmK%WGLIh¶OQY�x)K%WgK%�3L>Y]C'KPOQY'O&�<º�n3FNCgn�C'K%B��)Y[A/OQY�U�A/L"º�n3Y�B�DGn3Y\DQWgK%F>B3F>B3oqz3K DgK�FNO�B3HJF>OQhP;

+�
NÈ�
>� � #l£�£¥�)�9���[6�$%�m�/�y�e.3$95�&(��6��
��A3x/x)HJW�Dl��YmCEDGHPW�d KPCgn3F>B3Y'O+�(���]d�O;�lK%WGY¥C�HJB/OQF>z<Y'WQYmz\K|O�A/x)Y'WQ��FNO�Ymz]C�HP�kx3A<DGY�W�LIYmK%WGB3FIB/o
�kY�DGn3H<z#�3O�Y'Y * �JHJKJCgn3FI�qO&��='²P²J²%,lK%B/z *�M	WGFNO¸DGF>KPB3FIB/F"Y�D|K%L:�4�P�P�P�%, �<��Y'C�KPA/OQYcDGn3Y�h¶Y�w<x3LIHJFSD
x3WGFIHJW ��B3H º�LIYmz<oPY]H%U�oPY'B3Y\U�A3B/C�DQF>HPB{DGHqF>z<Y'B7DQFIU�hTA3B)��B3H º�B{oJY�B3YmO�H%U�O�F>�kFILNK%W�U�A/B/CEDGFIHJB
�/KJO�YmzkHPBqDGn3YrY�w<x3WQYmOQOQF>HPBqz3K DgK3;�� D	FNO¥DQn3Y]�qK DQn/Y��qK DGF>C'K%L3U�YmK DGA3WQYmO¥HPU¤DQn3Y\���rd O¥DGn/K D
�qK"�JY[DQn3Y'�ÁK DQDQWgKPCEDGFI�JY[U�HPWrDQn/F>OcD¸h�x)Y�H%U¥C�L>KJOQOQFSR�C�K DGFIHJBfx3WGHP�3L>Y��qO';cv�w<x3WGY'OGO�F>HPB z3K DgK
FNO\n/K%WgzfDGH{OQY�x)K%WgK DQY���Y'C�KPA/OQY�HPU¥DGn3YkL>KPWQoJY�z3K%DGK�O�Y�DGO&�lC�HJ�kx3LIY�w Y�w<x3WGY'OGOQFIHJB �PYmCEDGHPWgO
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K%B)z �kFNOQOQF>B3oËz3K DgK±x)HJFIB7DGO';¾?/A3W�DGn3Y�WG�kHPWGY������rd O¶K%WGYfz<Y'OQFIWgK%�/LIY{��Y'C�KPA/OQYfH%U]DQn3Y'FIW
�/Y�w�F>�3F>LIFID¸h¶F>BfCgn3H�HJOQFIB3okOQFI�kF>L>KPWQFID¸hqU�A3B/C�DQF>HPBfK%B)z�KP�3F>LIFID¸hqDQHkFNz<Y�B7DGFSU�h�HPA<DGLIF>Y�WgO';��<�rd�O
n/K9�JY���Y�Y�B O�n/H º�B * 8³WGH º�ByY�DcK%L:�i�%�J�P�%,�DQH�HPA<DQÆ x�Y�WQU�HPWG� H%DGn3Y�W[C�HJ�kx)Y�DQF>B3oy�qKJCgn3FIB/Y
L>Y'K%WGB3F>B3okDQYmCgn3B3F $7A3Y'O&��OQA/Cgn�KJOc?�F>OQn3Y'W'» O|L>FIB/Y'K%W]z<FNOQC�WQF>�kFIB/KPB7D&�/V�KPW 3'Y�Bfº�F>B/z<H º|O&�)K%B)z
D¸º³H z<YmC�FNO�F>HPB DQWGY�YfL>Y'KPWQB/Y�WgO��XF>Bsx3WGY'z<FNCEDGFIHJB DGn3Y{U�A3B/C�DQF>HPB/KPL|C�LNKPOGOkH%U]K±oJY�B3Y{�/KJO�Ymz
HPB DQn3Y�Y�w<x3WGY'OGOQFIHJB z3K DgK3;�M	HJ�kx/K%WGY'zfº�FIDQn C�L>A/O�DQY�WGF>B3oy�kY�DQn3H<z3O&�l���rd O\H%Å�Y�W[O�HJ�kY
KPz3�9KPB7DGK%oJY'O';"?�FIWgO¸D%�%K%L>LJ�kY�DQn3H<z3O�A/OQY	z<FNO�DGK%B)C�Y	KJOlKc��YmKPOQA3WGY¥H%U/OQF>��F>LNK%WGFSD¸h'�m�/A<D��<�rd�O
C�KPByY'�kx3LIH hyz<F>O�DGKPB/C�Y]U�A3B)CEDQF>HPB)O�HPx�Y�WgK DGFIB3okF>B{Y�w�DQWGY��kY�L>h¶n3F>oPn3Æ z<F>�kY�B/OQF>HPB/KPL)U�YmK DGA3WQY
OQx/KPC�Y'O&�)z<YmOQC�WQF>�)Ymz{FIB ��HJWQY�z3Y�DGKPFIL�OQH7HJB";c��YmC�HPB)z#�/A/OQF>B3oy���]d�O|U�HJWrC�L>KJOQOQFSR�C�K DGFIHJB{F>O
K ��B3H º�LIYmz<oPY�Æ �)KPOQY'zq�kY�DGn3H<z#�3º�n3Y'WQYmKPO�C�L>A/O�DQY'WQF>B3ok�kY�DQn/H�z/O|K%WGY\B3H%Dm;

b|x3x/LIh�F>B3o����rd O�HPBkY�w<x3WGY'OGOQFIHJB�z3K%DGK)�PY�w3K%�kx3L>Y'O�HPU��kY����)Y'WGO¥K%B/z�B3HPB3Æ �kY����)Y'WGO
H%U[DGn3Y U�A3B/CEDGFIHJB/K%L\C�LNKPOGO&�|n/K9�PY�DQH �)Y±z<Y�R)B3Y'zsU�HJWTDGn3Y DQWgK%F>B3FIB/o x3WGH<C�Y'z3A3WQYJ;ªj�n3Y
Y�w<x3WGY'OGOQFIHJBr�JY'CEDGHPWgO¤�kFIoJn7Dl�)Y³z<FI¼qC�A3LIDlDQHrO�Y'x/K%WgK DGY�LIF>B3Y'KPWQL>hcF>B[DGn3YXU�YmK DQA/WQYXOQx/KPC�Y�DQn/Y�h
K%WGY³�kKPx3x�Y'z�FIB/�Pº�n3Y�B�DQn3Y�OQY�x/KPWGK%DQF>B3orz3Y'C�FNOQFIHJB�OQA3WQU�KPC�Y³FNO�B/HPB<Æ LIF>B3YmK%Wm;�j�n3FNO�x3WGHP�3L>Y��
C�KPB\�)Y³O�HJLI�JY'z]��hr�qK%x/x3FIB/o�DQn3Y	FIB3x/A<D�Y'LIY'��Y'B7Dl�PYmCEDQHJWGO�F>B7DQHcK�U�Y'K DGA3WGYXO�x/KJC�YXHPU<n3FIoJn3Y�W
z<F>�kY�B/OQFIHJB/�<º�n3Y'WQY\FID�FNO�x�HJOGO�F>�3L>YrDGHqC�HPB)O¸DGWQA/C�D|K�L>FIB/Y'K%W|OQY�x)K%WgK DQF>B3o�z<Y'C�F>OQFIHJB�OQA3WQU�KPC�Y
DQn)K DrC�HPWGWQYmO�x�HPB/z/O¥DGHqDQn/Y�O�A/W�U�KJC�Y[F>B{DQn3Y�F>B3x3A3DrO�x)KPC�Y'�/OQY�Y�?�FIoJA3WGY � ;�j�n3F>Ocx3WGHP�3L>Y��
�kFIoJn7D�OQY�Y'�ªDGH���Y]DQWGFI��FNK%L�FIBTDQn3Y'HPWGh����3A<D�FID�FNO³O¸DGFIL>L"K�n/KPWGzTC�HP�kx3A3DGK DGFIHJB/K%L�x3WGHP�/LIY'��;
j�n3Y¶n�h�x�Y�WGx3L>KPB3YqDGn/K D�F>O�z<Y�R)B3Y'z§KJO[DGn3YT�kHJO�D�HJx<DQF>�qK%L�C�LNKPOGO�FIR/Y�W�º�FSDGn§WQYmO�x�Y'C�D�DQH
DQn/YqDQWgK%F>B3F>B3o�z3K DgK3;fj�n3Y¶HJx<DQF>�qK%L	n7h�x�Y�WGx3LNK%B3Yq�qK w<F>�kF43'Y'O\DGn3YT�kF>B3FI��A3��z<F>O�DGKPB/C�Y
��Y�D¸º³Y�Y�B DQn3Y¶OQY�x)K%WgK DQF>B3oyx3L>KPB3YkK%B/z K%B�h�OGK%�kx3L>Y�HPU¥DQn/Y�DGWGKPFIB/FIB3o{z3K%DGK3;�j�n3Yk�qK%F>B
x3WGHP�3L>Y�� DQn)K D�KPWQFNOQY'O"FNO¤DGH|R/oJA3WGYXHPA<D�n3H º±DQHcn/K%B/z3LIY¥DQn3Y	�kKPx3x3F>B3ocHPU<DQn3Y	�PYmCEDQHJWGO"FIB7DQH
DQn/Y�U�YmK DGA3WQYqOQx/KPC�Y'O';�j�n3Yk�qK%x/x3FIB/o�º³HPA/L>z �)YqK�x3WGHP�3L>Y��ÁOQF>B/C�YkFID�º	HJA3L>z oPY'B3Y�WgK DGY
�PYmCEDGHPWgOcHPU¥n3F>oPn±z<FI�kY'B/O�F>HPB)K%L>FSD¸h'�¤n3Y�B/C�Y�WGY&$7A3F>WGY�LNK%WGoPY�O¸DGHPWgK%oPY�WQY%$JA/FIWGY��kY�B7DgO�;�j�n/F>O
FNO¶FNO¶Y�L>Y�o7K%B7DQL>h K9�JHPFNz<Y'z A/OQFIB/oËDQn3Y FIB/B3Y�W¶x/WQH<z<A/C�DTH%U[DGn3Y��JY'CEDGHPWgOqF>BsDQn3YfU�YmK DGA3WQY
OQx/KPC�Y *��7DQFIDGOQHPB{Y�D|KPL��"=m²P²J^%, ;�j�n3Y�WGY¥FNO�KcOQY�D�H%U��JY�WGB3Y�LNO&�mHJWlDGWGKPB/O�U�HPWG�kK%DQF>HPB\U�A3B)CEDQF>HPB)O��
K9� K%F>L>KP�3L>Y\U�HPW|DGn3Y�C�HPB/O�DQWGA/C�DQF>HPBfH%U�DGn3Y�OQA3x3x�HPWQDc�JY'CEDGHPWgO�;�_rY�x�Y�B/z3FIB3o�HPB{DGn3Y �JY�WGB3Y�L
U�A3B/C�DQF>HPBËA/OQY'zËK z<FSÅ�Y�WGY�B7D�D¸h�x�Y¶H%U|OQA3x3x�HPWQD��PYmCEDGHPW[�qKPCgn3F>B3Y¶FNO�C�HPB/O�DQWGA/C�DQY'z";�j�n3Y
OQA3x3x�HPWQD��PY'C�DQHJWGO[KPWQYk�PYmCEDGHPWgO]DQn/K%D�z<Y�R/B/YqDQn3YT�kKPx3x3F>B3ofH%U³DQn/Y¶FIB/x3A<D��JY'CEDGHPWgO]FIB7DQH
K%B/H%DQn/Y�W�U�Y'K%DQA3WGYfO�x/KJC�YJ; vXw<KP�kx3LIYmOkH%UrDQn3Y�z<FIÅ�Y�WGY�B7D �PY'WQB3Y'L>OkKPWQY'�XDQn/YfLIF>B3Y'KPW&�¥DQn3Y
x�HPL>h7B/HP�kF>KPL�KPB/zfDGn3Y�WgKPz<FNK%L��/KJO�FNO�U�A3B)CEDQF>HPB��"z<F>OGC�A)OQOQY'zf�kHJWQY�F>B z3Y�DGKPFIL���Y�L>H º[;]j�n3Y
D¸º³H[x3WQHJ�3L>Y��qO�HPB3Y|U�KPC�YmO�º�n3Y'BqA/O�F>B3o����]d�O�U�HJW¥C�HJB/O�DQWGA/CEDGFIB3o�K\x/WQYmz<F>C�DQHJWXK%WGYP°"R)WGO�D&�
DQH[z<YmC�FNz<Y�º�n/K D �JY�WGB3Y�LNO�C�K%B��)Y�A)O�Ymz�U�HJW��qK��7F>B3o]DQn/Y³�qKPx3x3F>B3o\FIB7DQH\K]n3F>oPn3Y'W�U�YmK DGA3WQY
OQx/KPC�Y�x)H7OQOQF>�3LIY'��KPB/z�OQY'C�HPB/z#��DGHTCgn3H�HJOQY[DQn/Y�HJx<DQF>�qK%L�O�Y�DrH%UXHJx<DQF>HPB)O|WGY�LNK DQYmz{DQHTDQn3Y
�PY'WQB/Y�L%K%B)z]DQn3Y�DGWGKPFIB/FIB3o�Y�w3K%�kx3L>Y'O';lj�n3Y¥K9� K%F>LNK%�3L>Y��9KPWQFNK%�/LIYmO¤K%WGY�HPx<DGFIHJB/O�U�HPWlLIYmK%WGB3FIB/o
K%B)zkU�HPW¥DQn3Y �PY'WQB3Y'L 
 �"YmK%WGB3FIB/o[HPx<DGFIHJB/O	z3Y�R/B3YrFIByº�n/K D³º³K9h�DQn/Y\���]d�O³O�n3HJA3LNzqLIYmK%WGB
DQn/Y�DGWGKPFIB/FIB3o�Y�w3KP��x/LIYmO��"KPB/z7�JY�WGB3Y�L�HPx3DQF>HPB/O\z<Y�R/B3Ykº�n/K D �JY�WGB3Y�LNOrC'K%B �)YkA/OQY'z U�HPW
C�HJB/O�DQWGA/CEDGFIB3o�DQn/Y�O�A3x/x)HJW�D|�JY'CEDGHPWgO�;

�"YmK%WGB3FIB/oyHJx<DQF>HPB/O]A/OQY'z/�lK%WGY�Æ�C ���/H7K D � �"º�n3FNCgn F>O[KTDQWgKPz<Y�Æ HPÅË�)Y�D¸º	Y'Y�B DQWgK%F>B3FIB/o
Y�WGWGHPW|K%B)zf�qK%WGoPF>B";�_cY�U�K%A3LIDcU�HJW|Æ�C[F>O�='�J�P���3FIB{DGn3FNOcY�w�x�Y�WGF>��Y'B7D|Æ C�º³KJO�� K%WGFIYmz{H �PY'W
DQn/YcF>BJDGY�WG� K%L�* �3; �J�3;I;>='�J�P�", ;lbcB3H%DGn3Y�W³L>Y'K%WGB3F>B3o�HJx<DQF>HPBqFNOXÆ<! ���)HJK D � �7DQn/YrC�H7O¸DQÆ(U�KJCEDGHPWX��h
º�n3FNCgn\DQWgK%F>B3F>B3o�Y�WGWQHJWGO�HJB[x)H7O�FIDQF>�PYXY�w3K%�kx3L>Y'O¤HJA<D¸º	Y'FIoJn\Y�WGWQHJWGO�HPB[B/Y�oJK%DQF>�PY�Y�w<KP�kx3LIYmO�;
_rY�U�K%A/LSD�� KPLIA3Y¶U�HPW[Æ<![F>OT=���Æ4![º�KPO[� K%WGF>Y'z FIB±DGn3Y¶F>B7DQY�WG� K%L * �3;��<;>;>='�1, ;ybcBËFI�kx�HPWQDGKPBJD
U�KPC�DQHJW�F>B ���rd DQWgK%F>B3F>B3o�FNO�DGn3YyCgn3HJF>C�YTHPU|º�n/K D �PY�WGB3Y'LXDQH A/OQY¶U�HPW�DQn3Yyx3WGY'z<FNCEDGFIHJB
�kH<z<Y�L ;

B\Y�WGB3Y�L	HPx<DGFIHJB/O�KPWQYyz<Y�DGY�WG��F>B3YmzË��h z<Y�R/B3F>B3o�DGn3YT� KPLIA3YyH%U�Æ D'; b½D�Æ � K%L>A3YTHPU��
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A/OQY'O�KkL>FIB/Y'K%W �PY�WGB3Y'L ��z<Y�U�K%A3LID(� �l=[A/OQY'O|K�x�HPL>h�B3HP�kFNK%L/�JY�WGB3Y�L:�3K%B/zK��A/OQY'O�DQn3Y[WgKPz<FNK%L
�/KJO�FNO³U�A3B/C�DQF>HPB9��WG�<U;��;

j�n3Y[x�HPL>h7B/HP�kF>KPL#�PY'WQB3Y'L�U�A3B/CEDGFIHJB{F>O|z3Y�R/B3Ymz{KPO

��
�� ¬�� ��������
���� ¬�� ��� �"!#��$
º�n3Y�WGY\DQn/Y�O�x�Y'C�F>KPL"C�KJO�Y[º�n3Y'Bfz&%�=�z<Y�R)B3Y'O�DGn3Y[L>FIB3YmK%W �JY�WGB3Y�L ;¥j�n3Y[WgKPz3F>KPL¤�/KPOQF>O

U�A3B/C�DQF>HPB �PY'WQB/Y�L�F>Ocz<Y�R/B/Y'z{KPO

��
�� ¬ � � � ���('��*),+.-0/1/ � ¬ -2� � /3/ �4 � 5
j�n3Y�x�HPL>h�B3HP�kFNK%L"K%B)zyWgKPz3F>KPL¤�/KPOQF>O �PY�WGB3Y'L>O�º³Y�WGY[O�n3H º�B * 8	WGH º�B�Y�D|K%L:�4�%�J�P�%, �<DQH

��Y	DGn3Y��)YmO¸D �JY�WGB3Y�LNO"U�HJW�U�A3B/CEDGFIHJB/K%L3C�L>KJOQOQFIR)C�K%DQF>HPB";�_cY'x)Y'B/z<F>B3o\HPB�DGn3Y��PY'WQB3Y'L<Cgn3HJOQY�B/�
DQn/Y�WGY�FNOrKyO�Y�D]HPUXHPx<DGFIHJB/O|DGHy��Y�z3Y�R/B3Ymz¤;[j�n3Y�Æ z ��FIB7D � �¤FNOcDGn3Y�x)K%WgK%�kY�DGY�Wrz FIB DQn3Y
x�HPL>h7B/HP�kF>KPL��PY�WGB3Y'L��³� K%WGFIYmz§H �PY'W *I='� �)� � , ;�j�n3Y{x/KPWGKP��Y�DQY'WGO�Æ�OqK%B/z Æ W7� �/HJK%DGO(��K%WGY
x/KPWGKP��Y�DQY'WGOXO�KPB/z¶C"��WGY'OQx)YmCEDGFI�JY�L>h��7FIBqDGn3Y]x)HJLIh�B3HJ��FNK%L �PY'WQB/Y�L)KPB/zq��H%DGnTº³Y�WGYc� K%WGFIYmz
F>BfDQn3Y�F>BJDGY�WG� K%L+* �3;2�P�3;I; �3;�� , ;|V�K%WgK%�kY�DQY�WcÆ o ���/H7K D(�cFNO|DGn3Y�x/KPWGKP�kY�DQY'Wco7K%�k�qKqFIB DQn3Y
WG�<U/�PY'WQB3Y'L(; u K%�k�qK�FNO¥DQn3Y]FIB��JY�WQDQY'zk� KPLIA3YrH%UlOQFIoJ�qK�O $7A/KPWQY'�7KPB/z¶OQFIoJ�qK[F>O	� K%WGFIYmzqF>B
DQn/Y[FIB7DQY'WQ� KPL *I= �P� ;>; �J�P�", ;

6 7 �³���y��
�� � ��
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j�n3Y hPY'KJO¸D�_rarb �kFNC�WGHJK%WGWgK9h z3K DgK§A/OQY'z2F>O�K9� K%F>L>KP�3LIY HPB�DGn3Y �7DgK%B<U�HJWGz2º	Y'�¾O�FIDQY
��n7DQDQx"°���� WGKPB/K3; O¸DgK%B<U�HJWGz"; Ymz<A�� C�LIA)O¸DGY�WGFIB3o6�E;]j�n3Yk��FNC�WGHJKPWQWgK9hyz/K DGKTWQY'x3WGY'OQY�B7DGOcDQn3YkY�w7Æ
x3WGY'OGO�F>HPB WGY'OQA3LSDgOkHP�<DgK%F>B3Y'z F>B
� Y�w<x3WGY'OGOQFIHJB Y�w<x�Y�WGFI�kY'BJDgO¶C�HJB7DGK%F>B3F>B3o � oJY�B3YmOqF>B
Y'KJCgn Y�w<x)Y'WQF>�kY�B7D'; b oPY'B3YfY�w<x3WGY'OGOQFIHJB x/K%D�DGY�WGBsz3Y�WGFI�JY'z U�WQHJ�¹HJB3Yfn�h7�/WQFNz<F<3'K DGFIHJB
x3WGY'OQY�B7DGO¥K\x3F>C�DQA3WGY|HPU�DGn3YcO�DGK%DQY�H%U"K�C�Y�L>L)K%D¥K[x/K%WQDQFNC�A/L>KPW�DQF>��YJ;�j�n3Y|Y�w<x3WGY'OGOQFIHJB�x/K%D�Æ
DQY'WQBfHPUXKqoPY'B3Y��)HP�<DgK%F>B3Y'zfKJC�WGHJOGO|Kq�3F>HPL>HPoJF>C'K%L¤x3WGH<C�Y'OGO�HJWrK¶C�HPL>LIYmCEDQF>HPB{HPUX�3FIHJLIHJoPFNC�KPL
OGK%�kx3L>Y'O&�¤x3WQYmO�Y'B7DGOrDQn3YkoJY�B3YJ» O\Cgn/KPWGKJCEDQY'WQFNO�DQFNC�Y�w<x3WGY'OGOQFIHJB�x3WGH%R/L>YP;�bcO[z<YmOQC�WQF>�)Ymz���h
* vXF>OQY�B{Y�DcK%L:�¤='²P²Jt%,:��DGn3Y�KJCEDQA)K%L��9KPLIA/Y'O|F>BfDGn3Y��qK%DQWGFSw{º	Y�A/OQY'z�KPWQY[DGn3Y�B/HPWG�kKPLIF<3�Ymz
L>HPoJKPWQFIDQn/�kO³HPUlDQn/Y�z<FSÅ�Y�WGY�B)C�Y\FIB{Y�w�x/WQYmOQOQFIHJBTL>Y��JY�L:�3O�Y'YrU�HJWQ��A3LNK���Y�L>H º[;��XK%WGF>KP�3L>Y�D ¬FNO�z<Y�R/B3Y'zËKJO\DQn/YTL>HPoJKPWQFIDQn/�ÁH%U�DQn/YTWgK DQF>HfH%U�DGn3Y¶Y�w<x3WGY'OGOQFIHJB L>Y��JY�LFE ¬ U�HPW�oPY�B/YGD
F>B DGn3Y�Y�w<x)Y'WQF>�kY�B7DIH|z<FI��FNz<Y'z ��h{DQn3YkY�w�x/WQYmOQOQFIHJB�L>Y��PY'LKJ ¬ HPU¥oPY'B3YAD FIB DQn/Y�WGY�U�Y'W�Æ
Y�B)C�Y�O�DGK%DQYP;�j�n3Y�Y�w<x3WGY'OGO�F>HPB{�PYmCEDGHPW�FNO|B3HJWQ�qK%L>F<3�Y'z{OQHqDQn)K D -L D �M
 D2N �#O3O1O3� DQP�R��|n/KPO
vXA/C�LIYmz<FNK%B{LIY'B3o%DGn =J;

D ¬ � S1T*U 
 E ¬WV J ¬ �X Y PZR��[ N S3T\U � 
 E � V J � �
��B/z<A)CEDQF>HPB±HPU�K{oJY�B3YqFNO[º�n3Y'B§K{oPY'B3YP» O[Y�w<x3WGY'OGOQFIHJB L>Y��JY�LXFNO\DQA/WQB3Ymz±A3x/��FIB±DGn3Y¶Y�w7Æ
x3WGY'OGO�F>HPB{�qK DGWQFIwTDGn3FNOcFNO|F>B/z<FNC�K%DQY'z{��h{Kqx�HJOQFSDGFI�JY�O�F>oPBl;�beWQY'x3WQYmOQOQY'z�oJY�B3YJ» O�Y�w<x3WQYmO¸Æ
OQFIHJB L>Y��JY�L:�"HPB DQn3YqHPDQn3Y'W[n/K%B)z#�"FNO[FIB)z<F>C'K DGY'z º�FSDGn±K�B3Y'oJK%DQF>�PYkO�F>oPB FIB DGn3Yq�qK DQWGFIw�;
j�n3Y z/K DGK§x)HJFIB7DGOTWQY'x3WGY'OQY�B7D¶n�h7�/WQFNz<F<3'K DGFIHJBsY��PY'B7DGOqA/OQF>B3o OQx)HPD�DQYmz2K%WGWgK9h�O�HPU�oPY�B/Y
U�WgK%oP�kY'BJDgOcKPB/z�OGK%�kx3L>Y'OcU�WQHJ� z3FSÅ�Y�WGY�B7D\Y�w<x)Y'WQF>�kY�B7DGO';\j�n3Yki%² Æ Y�L>Y��kY�B7DrY�w<x3WQYmOQOQF>HPB
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�PYmCEDGHPWgO�K%WGY[oPY�B/Y�WgK DQYmzyU�WQHJ�ÄOGK%�kx3L>Y'OcC�HPL>LIYmCEDGY'z{K Dc� KPWQF>HPA/O�DQF>��Y�x)HJFIB7DGOrz<A3WGFIB/oqDQn3Y
U�HPL>L>H º�FIB3ofY�w<x)Y'WQF>�kY�B7DGKPL¥C�HJB/z<FIDQF>HPB/O&2XK'�]DGn3YTz<FNK%A3w�FNC¶OQn3FIU D�* _cYmÂ�F>OQF"Y�D�KPL��l='²P²�i�,:��� �
DQn/Y��kFSDGH%DQFNC�C�Y�L>L�z<F>��F>OQF>HPB�C�h<C�LIY'�)C&�|O�x�HPWGA3LNK DQF>HPB * M	n�A�Y�DcK%L:�¤='²J²Pt%, ��z���DQY'��x�Y�WgK DGA3WGY
K%B)z{Y%��WGY'z3A/C�F>B3o¶OQn3H<C(��O';�j�n3Y���DGK%B3U�HPWgzfz3K DgK¶z<Y'OGC�WGF>�)YmzfK%��H �PY[F>B/C�L>A/z<YmOH� � �J^�i�K%B<Æ
B3HPDGK DGY'zfoJY�B3YmO���FID]º�KPOrA/OQY'z FIB DQn3Y�FIB/FSDGF>KPL�Y�w<x)Y'WQF>�kY�B7DGO]K%B/z�U�HPWrDQn3Y�Y�� KPLIA/K%DQF>HPB�HPU
DQn/Y\U�A3B/CEDGFIHJB/K%L"C�L>KJOQOQFIR)C�K%DQF>HPBTHPU�DGn3Y�OQA3x3x�HPWQD��JY'C�DQHPW��qKPCgn/FIB3YmO�;

b O�L>F>oPn7DQL>h�z<FIÅ�Y'WQY'BJD�OQY�D[HPU³z3K%DGK�º³KJO]A/O�Ymz�U�HJW\DQn3Ykx3WGY'z3F>C�DQF>HPB H%U��]Âc?/O\H%U³A3B<Æ
��B3H º�BkU�A3B/C�DQF>HPB";�j�n3Yr�kF>C�WQH7K%WGWGK9h�z3K%DGK[F>B/C�LIA/z3Y'zq��H%DGng� � �J^�i]K%B3B3HPDGK%DQY'z�oJY�B3YmO¥K%B)z
� � i%�%�foPY'B3Y'O�H%U�A3B)��B3H º�BËU�A/B/CEDGFIHJB/�X^)�2���3=qFIBËDGH%DgK%L ; j�n3FNO�z3K%DGK OQY�D�O�x/KPB3B3YmzËH �PY'W
tP��Y�w<x�Y�WGFI�kY'BJDgO��<º�n/F>Cgn�FIB)C�L>A/z<Y'z{^7��HPU�DGn3Y�i ²�Y�w<x�Y�WGFI�kY�B7DgO�A/O�YmzTF>ByDQn3Y[F>B3FIDQFNK%L"Y�w7Æ
x�Y�WGFI�kY�B7DgO��JDQY'��x�Y�WgK DGA3WGYcK%B/zkWGY'z3A/C�F>B3o�OQn3H<C(�<O�Y�w3C�L>A/z<Ymz¤;�j�n3Y|LNKPO�Dc=m�[Y�w<x)Y'WQF>�kY�B7DGO
��B/H/;¥^J^�DGH¶tP���¥WGY�x/WQYmO�Y'BJD�Y�w�x�Y�WGF>��Y'B7DGK%L"z/K DGK�U�WGHP�½DQn3Y��kFIDQHPDQFNC[C�Y�L>Llz<F>��F>OQF>HPB{C�h<C�L>YP;
j�n3Y[z3K%DGKkO�Y�D|F>O�K9� KPFILNK%�3L>Y\HPByDQn3Y���DGK%B3U�HPWgzTº³Y��{O�FIDQYJ;

M	L>KJOQO¥z<Y�R/B/FSDGFIHJB/OX�qKPz3Y��7h�DQn/Ycdf��V	��EXYmKPO�D u Y�B3HJ�kYc_rK%DGKP�/KPOQY³DQn/K%D¥º	Y'WQY�A)O�Ymz
DQH DGWGKPFIB2���]d�OqF>B/C�L>A/z<Y�OQFSw U�A3B/C�DQF>HPB/KPLcC�LNKPOGO�YmO�°�DGWQFNC�KPWQ��H9w<h7L>FNCyKJC�FNz C�h�C�LIY �(jcM³b �
WGY'OQx3FIWgK DGFIHJB/�XC�h7DGHPx3LNKPOQ�kF>CyWQF>��HJOQHP�kY'O&��x3WGH%DQYmKPOQHP�kY���n/F>O�DQHJB3Y'OkK%B)z n3Y'LIFIw�Æ(DGA3WGB<Æ n/Y�L>FSw
x3WGH%DGY�F>B/O;��;µj�n3YËd E u _ C�LNKPOGO�FIR)C'K DQF>HPB)OyKPWQY DQn3Y'HPWGY�DQFNC±K%B/z¾�/KPOQY'z¾HPB �3F>H�Cgn/Y��kFSÆ
C�KPL�K%B/z oPY�B/Y�DQFNC�O¸DGA/z<F>Y'OkH%UroPY�B/YTU�A3B)CEDQF>HPBl; d�KPB7h§C�L>KJOQOQY'O�F>B d E u _ �¥Y'OQx)YmC�FNK%L>LIh
O�DQWGA/CEDGA3WGKPLlC�LNKPOGOQY'OcOQA/Cgn�KJO|x3WGH%DGY�F>B �7F>B/KJO�YmO��)º�FIL>Ll��Y�A3B/LIYmK%WGB<Æ KP�3L>Y\U�WQHJ�·Y�w<x3WQYmOQOQF>HPB
z3K%DGKË��h�K%B�hsC�LNKPOGO�FIR/Y�Wm;�j�n3Y R/WgO¸D¶R)�PY C�L>KJOQOQY'OTº	Y'WQY O�Y'LIYmCEDQYmzs�)YmC�KPA/O�Y DQn3Y'h�K%WGY
Y�w<x�Y'C�DQY'z/�3HPB��3F>HPL>HPoPFNC�KPL�oPWGHPA3B/z/O��7DQHqY�w<n3FI�/FSDcOQFI�kF>L>KPW�Y�w<x3WGY'OGO�F>HPByx3WGH%R/L>Y'O';�?3A3WQDQn3Y'W�Æ
�kHPWGY�� * v¥F>OQY�B{Y�DcKPL��¤=m²P²Jt%,¤OQA3oJoPY'O�DQYmzkDQn)K D³DQn3Y]�qÂ|acb Y�w<x3WGY'OGOQFIHJBq�PY'C�DQHJWGO¥U�HPW	DQn3YmO�Y
C�LNKPOGOQY'O"C�LIA/O�DQY'Wlº³Y�L>LPA/OQF>B3ocn3F>Y�WgK%WgCgn3FNC�KPL%C�L>A/O¸DGY�WGFIB/o/;lj�n3Y³O�FIw�DQn�oJWQHJA3x/�'DQn3Y	n3Y�L>FIw7Æ DQA/WQB<Æ
n3Y'LIFIwfx3WQHPDQY'FIB/O&��º³KJO|F>B/C�L>A/z<Ymz�KPOrKTC�HJB7DQWGHPLloJWQHJA3x";|j�n3FNOroPWGHPA3xfFNOcB/H%DrY�w<x)YmCEDQYmz{DQH
OQn3H º§Y�w<x3WGY'OGOQFIHJB�x/K%D�DQY'WQB)OlDGn/K D¥C�HPA3LNz��)Y�x�HJOGO�F>�3L>Y	DGH\WQYmC�HPoJB3F<3�Y¥A)O�F>B3o[K%B�h�C�LNKPOGOQFSR/Y'W';

j�n3Y�WGY¥KPWQYXOQHP�kYX�kFNC�WGHJK%WGWgK9h�Y�w<x3WGY'OGO�F>HPB\z3K DgK|OQY�DGO&�mWQY'x3WQYmO�Y'B7DQF>B3o�n�A3�qK%B[oPY'B3YXY�w7Æ
x3WGY'OGO�F>HPB��9DQn/K%D�KPWQY�K9� K%F>L>KP�3L>Y³K%D�DGn3Y|acK%DQF>HPB/KPL6-cA3�qK%B u Y�B3HJ�kY�Â|Y'OQY'K%WgCgn���B/O�DQFIDQA3DQYP» O
º³Y��¶OQFSDGYcn7D�DGx"°����9º�º�º[; B3n3oJWQF ; B/FIn"; oPH � �%_c�¸Â �%dfFNC�WGHJK%WGWgK9h �%dfY�LNK B3HJ�qK

�
��A3x3x/LIY'��Y'B7D ��;

j�n3YTz/K DGKfOQY�D�A/OQY'z U�HPW�Y�� K%L>A/K DGFIB/ofDQn3YTx3WQYmz<FNCEDQF>HPB±DGH�HPL¥HJB±n7A/�kKPB§z3K DgK)��º�KPO[Y�w7Æ
x3WGY'OGO�F>HPB�z3K DgK�U�WQHJ�½n�A3�qK%BfC�A<DgK%B3Y'HPA/O³�kY�LNK%B/HP�qK3;

��� � ��� > � � � �������	��
 ��� 
�
 )9<?% � >�#&%3)+< � ,.#��$'A! >
� 12> � 8 )9< � ! ,.-��
� 13'�1

j�n3Y|OQA3x3x�HPWQDX�PYmCEDQHJW��qKPCgn3F>B3Y������rd�«S¬S­�®'¯ �7º³KJO�A/O�Ymz�FIBqK%L>L3Y�w�x�Y�WGF>��Y'B7DGO';����]df«S¬I­�®�¯�F>O
K%B\F>�kx3LIY'�kY�B7DGK%DQF>HPB[H%U<�XKPx3B3F<��» OlOQA3x3x�HPWQD"�PYmCEDGHPW"�qKPCgn/FIB3Y � ���rd ��U�HPWlDQn3Y¥x3WQHJ�3L>Y��¾HPU
x/K%D�DQY'WQB�WQYmC�HJoPB3FIDQF>HPB * �XK%x/B3F4�5�"=m²P²7�&,:�PK9� KPFILNK%�3L>Y	K%D�DQn3Y��|B/FI�JY�WgO�FID¸h\H%U�_rHPWQDQ��A3B/z�º	Y'�
OQFSDGY � U DQxl°����mU DQx3Æ KPF(; C�O'; A/B3FSÆ�z<HJW�DG��A3B/z"; z<Y �9x3A/��� �rO�Y'WGO �mDGn3HPWgO¸DGY�B��%O����

�
L>FIoJnJD � C�A3WQWGY�B7D �1�E;

j�n3YqHJx<DQF>�kF43mK DQF>HPB§KPLIoJHPWGFSDGn3�ÁA/OQY'z F>B ���rd «S¬S­�®'¯ FNO�z<YmOQC�WQF>��Y'z FIB * �JHJKPCgn/FI�qO&��=m²P²J²%, ;
j�n3Y�K%L>oPHJWQFIDQn/�pn/KPO�OGC�K%LNK%�/LIY³�kY��kHPWGh[WQY%$7A3FIWGY��kY'BJDgO�K%B/z�C�KPB�n/KPB/z<L>Y³x/WQHJ�3LIY'�qO�º�FSDGn
�qK%B�hkDQn/HPA/OGK%B/z/O¥HPU�OQA3x3x�HPWQD³�JY'CEDGHPWgO¥Y�¼¶C�F>Y�B7DQL>hP;Xj�n3Y\K%L>oPHJWQFIDQn/� x/WQH<C�Y'Y'z3O³��h¶OQHPL>�JÆ
F>B3o K O�Y%$JA/Y�B/C�YTH%U|HJx<DQF>�kF43mK DGFIHJB§x3WGHP�3L>Y��qO�LIH º³Y�WQÆ ��HPA/B/z<F>B3ofDQn/YyOQHPL>A<DQF>HPB§A)O�F>B3o K
U�HPWG��H%U�L>H�C'K%L]O�YmK%WgCgn/�|K§C�H7O¸D��kH�z3Y�L]�kK9h ��Y A/OQY'z¤; j�n3Y F>�kx3L>Y��kY�B7DGK%DQF>HPB�FNOTHPU
n3F>oPn C'K%x/KJC�FID¸h���n3Y'B/C�Y�FSD\FNO]C'K%x/KP�3L>Y�H%U	n/K%B/z3LIF>B3oT�qKPB7h�DGn3HPA/OGK%B)z3O]H%U¥OQA3x3x�HPWQD]�JY'CEÆ
DQHJWGOqKPB/zsO�Y'�PY'WGKPL	DGY�B<Æ DQn/HPA/OGK%B/z/OqH%U]DQWgK%F>B3F>B3o±Y�w3K%�kx3L>Y'O'; 8³A3WGoPY'Okn)KPOkº�WGFSDQDQY�B�KPB
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Y�w3C�Y�L>LIY'BJD³DQA3DQHPWGFNK%L�HPBTDQn3Y\A/OQYrHPU�OQA3x3x�HPWQD³�JY'C�DQHPW³�qKPCgn3F>B3YmO¥U�HJW�x/K DQDQY�WGB�WQYmC�HPoJB3FIDQF>HPB
* 8	A/WQoJY'O&��=m²P²Jt%, ;

���rd�«S¬S­�®'¯�C�HPB/OQF>O�DGO�HPU�KcDQWgK%F>B3FIB/or�kH<z<A3L>Y ��OQ�7�
�
L>Y'KPWQB �lK%B/z�K]C�LNKPOGO�FIR)C�K%DQF>HPB��kH<z�Æ

A3L>Y �(O����
�
C�LNKPOGO�FIU�h)�E;�j�n3YTDQWgK%F>B3F>B3o��kH<z<A3L>YTWGY'C�Y'FI�JY'O�K{DQYmKPCgn3Y'W�OQFIoJB/K%L³K%B/z±L>Y'KPWQB/O

���/A3FILNz3O�K��kH<z<Y�L �rDQH{WGY'C�HPoPB/F43'Y�KyU�A3B/C�DQF>HPB/KPL¥C�LNKPOGO&�¤DQn3Y¶C�L>KJOQOQFIR)C�K%DQF>HPB �kH<z<A3L>YqC�KPB
��Y�K%x3x/LIF>Y'z�DGH¶�)HPDQn7��B3H º�BfKPB/z{B3H%D]x3WGY���FIHJA/OQLIh¶Y'B/C�HJA3B7DQY'WQYmz{Y�w3K%�kx3L>Y'O�DGH¶x3WGY'z<FNCED
DQn/Y�F>W�U�A3B/CEDGFIHJB/K%L�C�LNKPOGO�;

�cOQFIB/o�B/Y�A3WgK%L�B3Y�D¸º	HJW �<O]KPO[Ky��Y�DQn3H<z U�HPW[x3WGY'z3F>C�DQF>HPB�U�A/B/CEDGFIHJB/K%LXC�L>KJOQO]º�KPO]B3H%D
DQYmO¸DGY'z�n3Y'WQY\�3A<D|FNO�K�WQY'LIY'� K%B7D|K%x3x3WGHJKJCgn¶U�HJW�U�A<DQA3WGY[º³HPW;��;

� 
N+�
�� � �y��4¥� .3&(��&(��1
j�n3YcDQWgK%F>B3FIB/o�x/KPW�D³H%U����]df«S¬I­E®'¯ �<OQ���

�
L>Y'KPWQB��7C�WQYmK DQYmO¥K�x3WQYmz<FNCEDQF>HPBT��H<z<Y'L)�)KPOQY'zqHJB

DQn/Y|DQWgK%F>B3F>B3o�Y�w�x/WQYmOQOQFIHJBq�PYmCEDQHJW	z3K%DGK�OQY�D%�<z<Y'OGC�WGFI��Y'zkF>ByOQY'C�DQF>HPBq�);I=J;�j�n3Yrx3WGY'z<FNCEDGFIHJB
�kH<z<Y�L�F>OXDQn3Y'B¶A/OQY'zq��h�DQn/YrC�LNKPOGOQFSR)C'K DGFIHJB��kH<z<A3L>Y��<OQ���

�
C�L>KJOQOQFIU�h��PHJBkDQn3YcDQYmO¸D�O�Y�D	F>B

HPWgz<Y'W	DGHkx3WQYmz<FNCED|�kY����)Y'WGO�KPB/zTB/HPB<Æ �kY�����Y�WgO�H%U�DQn3Y�KJCEDGA/K%L�U�A3B)CEDQF>HPB)K%LlC�L>KJOQO';
j�n3Y�WGY�KPWQY�OQHP�kY�K9� K%F>LNK%�3L>Y�K%B/z{� KPWQFNK%�3L>Y�HJx<DQF>HPB/O|DQn/K%DrC�KPBf�)Y�O�Y�Dcº�n3Y'B C�KPLIL>FIB/o

DQn/Y�LIYmK%WGB3FIB/or�kH<z<A3L>Y��PDQn3YmO�Y�HJx<DQF>HPB/O�z3Y�DQY'WQ�kF>B3Y�FIBkº�n/K%D�º³K9h[DGn3Y�x3WGY'z<FNCEDGFIHJB��kH<z<Y'L��
A/OQY'z�F>B{DQn3Y�C�L>KJOQOQFIR)C�K%DQF>HPB���H<z<A/LIY'�/FNO|oPHJFIB/o�DGH¶��Y�C�WGY'K%DQY'z/�/O�Y'Y�O�YmCEDGFIHJB � ; �3; � ;	j�n3Y
OQY�D�HPU/HPx3DQF>HPB/OlDQn/K%D�oJFI�JYXDGn3Y	HJx<DQF>�qK%L7x3WGY'z<FNCEDGFIHJB/� F>O�A3B3F $7A3Y�K%B/z[n)KPOlDQH]�)Y³HPx<DGFI�kF<3�Ymz
F>B/z<F>�7FNz<A/KPLIL>hqU�HJW�Y'KPCgnyU�A3B/C�DQF>HPB/KPLlC�LNKPOGO';

jlWgK%F>B3F>B3o±DQn/Y OQA3x3x�HPWQDT�PYmCEDQHJW¶�qKPCgn3F>B3YmO���º�FIDQn�DGn3Y z<FIÅ�Y�WGY�B7DTHPx3DQF>HPB/O&��F>Oyx)Y'W�Æ
U�HPWG�kY'z]F>B[B3Y'O�DQYmz\LIH�HPx)O¤FIB[HJWGz3Y�W¤DGH�R/B/z\DGn3YXHPx3DQF>�kKPLIL>hrOQx�Y'C�FIR/Ymz\x3WQYmz<FNCEDQF>HPB[�kY�DQn3H<z¤;
j�WGKPFIB3F>B3o�F>O³C�HJB/z<A/C�DQY'zTHPBTD¸º	H�DQn3F>WGz/O¥HPU"DQn3Y\K9� K%F>L>KP�3L>Yrz3K%DGK�OQY�D�K%B)zkDQYmO¸DGFIB3o�HPBTDQn3Y
WGY��qK%F>B3F>B3o HJB3Y�DQn3F>Wgz¤;2j�n3FNOkF>Oqz<HJB3Y�DQn3WGY�Y{DGFI�kYmOkA/O�F>B3oËz<FIÅ�Y'WQY'B7DqD¸º	H DQn3F>Wgz3OkU�HPW
DQWgK%F>B3F>B3oqO�H�DQn)K DcK%L>LlK9� K%F>LNK%�3L>Y]z/K DGK�FNO�A/OQY'z¤;

� 
N+�
N+ É�� �)�m���[.3��&(!�.<�m&����
V�Y�WQU�HPWG�qK%B/C�Y[H%U�DQn/Y�OQA3x3x�HPWQDc�PYmCEDQHJWc�qKPCgn/FIB3Y�C�LNKPOGO�FIR)C�K%DQF>HPB{�kH<z<Y�L�º³KJO�DQYmO¸DGY'zfA)O¸Æ
F>B3o[DQn/WQY'Y�Æ º³K9h�C�WQH7OQOX�9KPLIFNz3K%DQF>HPB";XM	WQH7OQOX�9KPLIFNz3K%DQF>HPBqº�F>LIL:�PDGH�OQHP�kY|Y�w�DGY�B7D	KPOGOQA3WQY�DGn/K D
DQn/Ycx3WGY'z<FNCEDGFIHJB¶x�Y�WQU�HPWG��Ymzk��h�DGn3YrC�L>KJOQOQFIR)C�K%DQF>HPBq�kH<z<Y�L�º³KJOXB3HPD�!¸A/O�D�K[LIA)C(�7hkoJA3Y'OGO�;
�7DGY�x � K%B/z �fF>BË?�F>oPA/WQYT��F>LIL>A/O�DQWgK DGY'O]DQn/Yqx/K%WQDGO[HPU	DGn3Y¶x3WGHPoJWGKP� DQn/K%D�O�Y'LIYmCEDgO\DQn3Y
Y�w<x3WGY'OGOQFIHJB¶�PYmCEDQHJWGO³K%B)zyC�HPB/O�DQWGA/CEDgO	DQn3Y]DQWgK%F>B3F>B3okK%B/z¶DQY'O�D|O�Y�DGO³U�HJW	DGn3Y����rd O�;Xj�n3Y
Y�w<x3WGY'OGOQFIHJBË�PY'C�DQHJWGO�H%Uc�kY����)Y'WGO�H%UcDQn3YyU�A3B/C�DQF>HPB/KPL�C�L>KJOQO�K%WGYyOQY�x)K%WgK DQYmz U�WQHJ��DQn3Y
B3HJB<Æ �kY'����Y�WgO�; j�n3YyOQY�DkC�HPB7DgK%F>B3FIB/o�HPB3L>h±�kY�����Y�W�Y�w<x3WGY'OGOQFIHJBË�PY'C�DQHJWGO�F>O�z<F>�7FNz<Ymz
F>BJDGH�DQn3WGY�YkO�A/�/O�Y�DGO&�¤DQn/Y¶OQKP��Y�x3WGH<C�Y'z3A3WQY�º�KPO\K%x3x/LIF>Y'z DQH�DQn/Y¶O�Y�D[C�HPB7DGKPFIB/FIB3o�HPB/LIh
B3HJB<Æ �kY'����Y�W[Y�w<x3WGY'OGOQFIHJB �PYmCEDGHPWgO�;kv¥KJCgn±OQA3�/OQY�D�HPU³�kY'����Y�W�Y�w�x/WQYmOQOQFIHJB �JY'CEDGHPWgO]F>O
C�HJ���3F>B3Ymz{º�FSDGn�K¶O�A/�/O�Y�DcH%UXB/HPB<Æ �kY�����Y�WcY�w<x3WGY'OGO�F>HPB{�PYmCEDGHPWgO�;�j�n3Y�WGY'OQA3LIDcF>O|DQn3WGY�Y
OQY�DGOkHPUrDGWGKPFIB/FIB3o±Y�w<KP�kx3LIYmOqC�HJBJDgK%F>B3F>B3o ��H%DGn��kY�����Y�WgOqK%B)z B3HJB<Æ ��Y'����Y�WgOkH%U]DQn3Y
U�A3B/C�DQF>HPB/KPLXC�LNKPOGO�;�jlº³H�H%U¥DGn3YkDQn/WQY'YkOQY�DgO]º	Y'WQYkC�HJ���3F>B3Y'z DQH�U�HJWQ� DGWGKPFIB/FIB3o�Y�w3KP��Æ
x3L>Y'O&�3DGn3Y[DQn/FIWgzfO�Y�Dcº�KPO�A/OQY'z�U�HJW|DGY'O�DQF>B3okDQn3Y�x3WGY'z<FNCEDGFIHJB��kH<z<Y'L(;�j�n3FNO|x3WGH<C�YmOQO�º�KPO
WGY�x�Y'K DGY'z DQn3WGY�Y�DGFI�kY'O¶º�FSDGn2K z3FSÅ�Y�WGY�B7DqD¸º³H DGn3FIWgz3O&��FIB DQA/WQB/�	U�HPWkDGWGKPFIB/FIB3oËKPB/z K
z<FIÅ�Y'WQY'B7DrWGY��qK%F>B3F>B3oqDQn/FIWgzfU�HJW|DQYmO¸DGFIB/o¶DQn/Y��kH<z<Y�L�HPBl;]acH%DQY�DQn/K%DrDGn3Y�DGn3WGY�Y�OQY�DgOcHPU
�kF>C�WQH7K%WGWGK9h�z3K DgK�K%WGY�DGH%DGKPLIL>hqz<FNO !¸HJFIB7D&��n3Y'B/C�YcDQn3Y'WQY]FNO¥B3H�WQYmz<A3B/z/K%B/C�h�F>BqDGn3Y]OQY�DgO¥HPU
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z3K%DGK)��K%B/z �)HPDQn DQWgK%F>B3F>B3ofK%B/z DQYmO¸DGFIB/o�FNO[x�Y�WQU�HPWG�kY'z HPB±K%L>LXz3K DgK3;¶�7DQY'x/O��TDQH iTF>B
?�FIoJA3WGY[��F>LIL>A/O�DQWgK DGY'O³DQn/Y\DQn3WGY�Y�Æ(U�HJL>z�C�WGHJOGO¸Æ � K%L>F>z/K DQF>HPBTx3WQH<C�Y'OGO�;

����� ��� >�/0-��"1 %3>@< '�! � � - � )+< ' % � 	 � 12> � 8 )9< � ! ,.- ��13'A1
��B HJWGz3Y�WrDQH��)YqK%�/LIY�DQH{C�HJ��x)K%WGY�DQn/Y�x�Y�WQU�HPWG�qK%B/C�Y�H%U	DQn3Y�DQWgK%F>B3Ymz ���]d�O]DQH{O�HJ�kY
H%DGn3Y�W	�kY�DQn/H�z/��K�O�F>�kx3LIY]K%L>oPHJWQFIDQn3�ªU�HPW³C�L>A/O�DQY�WGF>B3o[DQn/YcY�w<x3WGY'OGOQFIHJBkz/K DGK�FIByK%BqA3B/OQA<Æ
x�Y�WG�7FNOQY'z{U�KJO�n3F>HPB º³KJOrz3Y��PY'LIHJx)Ymz¤;��|B)O�A3x�Y�WG��F>OQY'z�LIYmK%WGB3FIB/oT�kY�DGn3H<z3O[K%WGY�z<FNOGC�A/OGO�Ymz
F>BË�<Y'CEDGFIHJBW�3; �3;I=J;�j�n/Yq��YmKPOQA3WGY�HPU�OQFI�kF>L>KPWQFID¸hfº�KPO[z<Y�R/B3Y'z±KJO]DQn3Y¶C�HPWGWQY'L>K%DQF>HPB���Y�Æ
D¸º³Y�Y�ByK�x/KPFIW³H%UlY�w<x3WQYmOQOQF>HPBq�PYmCEDGHPWgO�;�j�n3YrU�HPWG��A3LNK�A/OQY'zqU�HPW�C�K%LNC�A/L>K%DQF>B3o�C�HPWGWQY'L>K%DQF>HPB
��OQF>��F>LNK%WGFSD¸h)������Y�D¸º³Y�Y'ByDGn3Y[Y�w<x3WGY'OGOQFIHJBT�PYmCEDGHPWgO � KPB/z��¶U�HPL>L>H º|O	n/Y�WGY

����� � Y
	 N 
�� ¬ - � � 
 � ¬ - � �� Y 	 N 
�� ¬ - � � � Y 	 N 
 � ¬ - � � �
j�n3Y C�HPWGWQY'L>K%DQF>HPB º³KJOTC'K%LNC�A3LNK DGY'z �)Y�D¸º	Y'Y�B2YmKPCgn�x�HJOGO�F>�3L>Y C�HJ���3F>B/K%DQF>HPBsH%U�Y�w7Æ

x3WGY'OGO�F>HPB �PYmCEDQHJW\x/K%F>W&�"KPB/z Y�w<x3WGY'OGO�Ymz KPO[Ky�qK DGWQFIw H%U�C�HJWQWGY�LNK DGFIHJB/O�;�v¥KPCgn x)H7OQOQF>�3LIY
Y�w<x3WGY'OGOQFIHJBT�PYmCEDGHPW�x/KPFIW�FNO�DQn/Y�C�HP���3F>B/K DGFIHJB/O��)Y�D¸º	Y'Y�B{Y'KJCgny�JY'C�DQHPW%�<�kY����)Y'W|H%U�DQn3Y
U�A3B/C�DQF>HPB/KPL�oPWGHPA3x/�	K%B/z K%L>L	DGn3Y{H%DGn3Y�Wk�PYmCEDGHPWgO�F>B DGn3Yfz3K DgK OQY�Dm; j�n3Y��kK%DQWGFSw§º�KPO
DQn/Y�B2OGC�K%B/B3Y'z U�HPW�O�Y'LIYmCEDGFIB3o§C�LIA)O¸DGY�WgOqH%U[n3F>oPn2C�HPWGWQY'L>K%DQF>HPB"; j�n3Y OGC�K%B/B3FIB/oËH%U\DQn3Y
C�HJWQWGY�LNK DGFIHJB��qK DGWQFIw º�KPO]x)Y'W�U�HJWQ�kYmz K%D[z3FSÅ�Y�WGY�B7D � � �
��� �9KPLIA/Y'O&�"º�n3FNCgn z<Y�R/B3YmO\DQn3Y
�kFIB/FI��A3� �9KPLIA/Y�H%UXC�HJWQWGY�LNK DGFIHJB";�j�n3Y�C�L>A/O�DQY'Wcº³Y�º	Y'WQY[L>H�H���F>B3okU�HPWrº³KJO�DQn3Y�C�L>A/O�DQY�W
C�HJB7DGK%F>B3F>B3o�KPO��qK%B�h HPU�DQn3YyoPY'B3Y'O�FIBËDGn3YTWGY�L>Y�� KPBJD�U�A3B/CEDGFIHJB/K%L³oPWGHPA/x±KJO�x�HJOGO�F>�3L>YP;
V�Y�WQU�HPWG�qK%B/C�Y]HPU�DGn3Y�C�L>A/O�DQY'WQF>B3o¶K%L>oPHJWQFIDQn/�½º³KJO�Y�� K%L>A/K%DQY'z�F>B�DQn3Y�OGK%�kY[º�K9hTKPO�º�KPO
x�Y�WQU�HPWG�kKPB/C�Y]H%U�DQn/Y����rd�O';

����� : > <(8 )9<�	 ,.!$#6> � > ,.13� < > 	 >@! %?1
v¥KJCgn DGWGKPFIB/FIB3o�OQY�D C�HPB/OQFNO¸DgO{H%Uq�)HPDQn �kY����)Y'WGO�KPB/z B3HPB3Æ �kY����)Y'WGO�H%U�DQn3YËU�A/B/CEÆ
DQF>HPB)K%L|C�LNKPOGO';2j�n3Y{U�A3B/C�DQF>HPB/KPLcC�LNKPOGO�FIR)C'K DQF>HPB)OkA/O�Ymz KPWQYfK9� K%F>LNK%�3L>Y{HPB DQn3Y�d�A3B3FNCgn
��B<U�HJWQ�qK DGFIHJBsM	Y'BJDGY�WkU�HJWqVXWQHPDQY'FIB2��Y%$JA/Y�B/C�Y'O EXY'KJO¸D u Y'B3HP�kYf_rK%DGKP�/KPOQY9��d E u _ �
��n7DQDQx"°���� º�º�º[; �kF>x/O�; �3F>H<Cgn3Y��{; ��x/o/; z<Y � x3WQH�! �9hJY'KPO�D(��;�d�Y�����Y�WgO�HPU�DQn3Y�C�LNKPOGO�KPWQY¶LNK Æ
��Y�L>Y'zËKPO�x)H7O�FIDQF>�PY¶DQWgK%F>B3FIB/ofY�w3K%�kx3L>Y'O�K%B/z±B3HJB<Æ ��Y'����Y�WgO�K%WGYqLNK%��Y�L>Y'z§KJO[B3Y�o7K DGFI�JY
Y�w3KP��x/LIYmO�;§bµDQWgK%F>B3F>B3o Y�w3K%�kx3L>Y¶U�HPW�DGn3Y����rd F>O�DQn/Y{C�L>KJOQO�LNK%��Y�L�K%B/z§DQn3YfC�HPWGWQY�Æ
OQx)HJB/z<F>B3okY�w<x3WGY'OGO�F>HPBy�PY'C�DQHJW	U�HJW�DQn3Y[x)K%WQDQFNC�A3LNK%W�oPY'B3YP;

bcO��kY�B7DGFIHJB3Y'z#�%DQn3Y³DQWgK%F>B3F>B3ocY�w3K%�kx3L>Y'O�K%WGY	LNK%��Y�L>Y'z�Y�FIDQn3Y'WXKPO�Krx)H7O�FIDQF>�PY���FIU)�kY���Æ
��Y�W ��HPW³K[B3Y�o7K DGFI�JY ��FIUlB3HPB3Æ �kY����)Y'W(��DQWgK%F>B3FIB/o[Y�w3K%�kx3L>YP;�v¥KJCgn��7B/H º�BkDQY'O�D	Y�w3K%�kx3L>Y
C�KPBy��Y�C�LNKPOGOQFSR/YmzyKJO³DQWGA3Y[HPW�U�KPL>OQY��<n/Y�B/C�Y[Y'KPCgn�oPY'B3Y[C�KPBy��Y�L>HPB3okDGHkHPB3Y[HPUlDQn/Y[U�HPA3W
U�HPL>L>H º�FIB3o�oPWGHPA/x/O�2lDQWGA3Ykx)H7O�FIDQF>�PYmO���V�D � ��U�K%LNO�Yqx�HJOQFIDQF>�PY'O ��V�U;� ��DGWQA3YqB/Y�oJK%DQF>�PYmO �(a�D � �
K%B)z¶U�KPL>OQY\B3Y�o7K DQF>�PYmO���a�U(� ��O�Y'Y\?�F>oPA3WGY\�qK'��K%B)zT� ��;

V�HJOQFSDGFI�JYqDQWGA3Y���HJW���� ��FNO�º�n3Y'BËDQn3Yyx)H7O�FIDQF>�PY ���kY����)Y'W&�XKJC�C�HJWGz3FIB3o�DGH d E u _ �
DQWgK%F>B3F>B3o§Y�w<KP�kx3LIY F>Oyx3WGY'z<FNCEDGY'z�x�HJOQFIDQF>�PY ���kY�����Y�W�H%U�DQn3Y U�A3B/CEDGFIHJB/K%L[C�L>KJOQO(�qK%LNOQH
��h�DQn3Y�C�LNKPOGO�FIR/Y�W%��K%B/zfY%$7A/K%L>LIhyDQn/Y�B3Y'oJK%DQF>�PY[DGWQA3Y'�)HJW���� �)FNO|DGn3Y�B3Y�o7K DQF>�PY�DQWgK%F>B3FIB/o
Y�w3KP��x/LIY	x3WQYmz<FNCEDQYmz�KJOlB3Y'oJK%DQF>�PY ��B3HPB3Æ �kY����)Y'W(�"F(; YP;�d E u _�K%B/z\DGn3Y�C�LNKPOGO�FIR/Y�W�K%oJWQY'Y
HPB�U�A3B/CEDGFIHJB/K%L3C�L>KJOQOQFIR)C�K%DQF>HPB";lj�n/Y¥D¸º³HcWGY��qK%F>B3F>B3ocoJWQHJA3x/O�K%WGY¥º�n3Y'B�DGn3Y³d E u _�K%B)z
DQn/Y�C�LNKPOGOQFSR/Y'Wcz<FNOQKPoPWGY�Y\H%U�U�A/B/CEDGFIHJB/K%L�C�LNKPOGO�FIR)C�K%DQF>HPB";|j�n/Y�B3Y�o7K DGFI�JY\U�K%LNO�Y'�)HJW������)F>O
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PositivesNegatives

False

True
Nt Pt

Nf Pf

Positive

PREDICTION

Negative

Pf NtPt Nf

CLASSIFICATION

a) b)
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 Yv� ���I�"!#�m)P(
J�8r7M(,�3�3�'*#&��<��&'�,�3�3�2$��L���"��(
�#�1(,)f�;dT��(LGI�F�"���^��.
���#�
C%Yv�
*����H�3!#(,83�I(
�B��8"�T����G_(�)��"!��1��&`���3�3�2$0�L�
�"�'(,�#X[7#8"���#�����"��(
� 7�8"(����L�#J�8"�
N�7�&'�,���'�#.<�"!��
d��#(LGI�S�"���^�%.
�������I�����"(;(
�#�e(,)��"!#�e��&'�,�3�3����C

DQn/Y	oJWQHJA3x[DQn)K DXC�HJBJDgK%F>B/OlDQn3Y�x�HJOQFSDGFI�JY¥DGWGKPFIB3F>B3orY�w3K%�kx3L>Y'O�x3WGY'z<FNCEDGY'z��7h\DGn3Y�C�LNKPOGO�FIR/Y'W
KPO�B/Y�oJK%DQF>�PY ��B3HJB<Æ ��Y'����Y�WgO;� ��DQn3Y[x�HJOQFIDQF>�PY]U�K%LNO�Y'�<HPW � ���<º�n3FNCgn{F>O³DGn3Y[oPWGHPA3xyH%U�DQn3Y
B3Y'oJK DGFI�JYcDGWGKPFIB/FIB3okY�w<KP�kx3LIYmO�x3WGY'z<FNCEDGY'z�KPO�x�HJOQFSDGFI�JY ���kY�����Y�WgO(�E;

�cOQFIB/o�C�WQH7OQOc�9KPLIFNz3K%DQF>HPB/�"z<FNOGC�A/OGO�YmzfY'KPWQL>F>Y�W%��FID\F>O]x�HJOGO�F>�3L>Y�DQH��kY'KJO�A3WGY�n/H ºpº	Y'LIL
K C�Y�WQDGKPFIB��kY�DGn3H<z2x�Y�WQU�HPWG�qO¶F>B�DQn3Y x3WGY'z<FNCEDGFIHJB2H%U�K§DQYmO¸D{O�Y�D'; jlH ��YmKPOQA3WGYfDQn3Y
x�Y�WQU�HPWG�kKPB/C�Y H%U�DGn3Y x/WQYmz<F>C�DQF>HPB/�rHPB¾DQn3Y DQn3WGY�Y�Æ º�K9hsC�WGHJOGO¸Æ � K%L>F>z3K%DQYmz Y�w<x)Y'WQF>�kY�B7D&�
D¸º³H�z<FIÅ�Y'WQY'BJD��kY'KJO�A3WGY��kY'BJDgOXº³Y�WGY|A/OQY'z¤°¥M	H7O¸D	OGK9��FIB/oJO�U�HJW¥DGn3Yc�kY�DQn3H<z¶A)O�Ymz�� 
����
K%B)z d�K%DQn3Y'º|O�»XC�HPWGWQY'L>K%DQF>HPB§C�H�Y�¼qC�FIY'B7D	��

� ¯ ¯�®������ ; j�n3Y'OQY�D¸º	H �kY'KJO�A3WGY��kY'BJDgO�HPU
x�Y�WQU�HPWG�kKPB/C�YyWQY �/Y'C�DGO�DQn/Y{KJCEDGA/K%L�B�A3����Y�WkHPU]C�HJWQWGY'C�DQL>h KPB/z FIB/C�HPWGWQYmCEDGLIhËC�LNKPOGOQFSR/Ymz
oPY'B3Y'O&�3K%B)zToJFI�JY\K�n3F>B7D|H%U�DQn3Y[x�Y�WQU�HPWG�qK%B/C�Y]HPUlDGn3Y[x3WGY'z<FNCEDGFIHJB";

� 
I* 
�� É������ � .PÌ"&(��1��
8³hrC'K%LNC�A3LNK DGFIB3o³DGn3Y¥C�H7O¸DlOGK9��FIB/oJO&��º�n3Y�B[A)O�F>B3o|K��kY�DGn3H<z[d9��FNO¤FNO¤x)H7OQOQF>�3LIY�DGH|C�HJ��x)K%WGY
x3WGY'z<FNCEDGFIHJBT�kY�DGn3H<z3O�U�HJW³HJB3Y[O�x�Y'C�FSR�CroJWQHJA3x";�� D|F>O�B/H%D�x)H7OQOQF>�3LIYrDQHkA/OQY[C�H7O¸D|OGK9�7F>B3o7O
U�HPW¶C�HP�kx/KPWQF>B3o x3WQYmz<FNCEDQF>HPB �kY�DGn3H<z3Oq��Y�D¸º³Y�Y�Bsz<FIÅ�Y'WQY'B7DqU�A3B/CEDGFIHJB/K%L�oJWQHJA3x/O';¾M	HJO�D
OGK9�7F>B3o7O�� 
���� H%U�A/OQFIB3o�DGn3Y[�kY�DQn/H�z � F>O|z3Y�R/B3YmzyKJO

� 
������ � 
 � �K- � 
����
� 
 � � F>O�z<Y�R/B3Ymz�KJO³DQn3Y�C�HJO�D�H%U�A/O�F>B3okB3Hk�kY�DGn3H<z�K%DcK%L>L�U�HPW�x3WGY'z3F>C�DQF>HPB";

� 
 � ��� � � 
 � �,��� � ��� 
 � �
� U�B3Hk��Y�DQn3H<z�FNO�A/OQY'zyU�HPW�x3WGY'z3F>C�DQF>HPB/�3KPLIL¤DGY'O�D�Y�w3K%�kx3L>Y'O�º�F>LILl�)Y�C�L>KJOQOQFSR)Y'z�KPO�B3Y'oJK Æ
DQF>�PY'�<n3Y�B)C�Y

� � 
 � �����
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K%B)z

��� 
 � � � ��� 
����,� ��� 
����
º�n3FNCgnyL>Y'KJz3O³DQHkDGn3Y[WGY�LNK DQF>HPB)O�n3F>x

� 
 � ����� � � ��� 
����,� ��� 
������
?3A/W�DGn3Y�W�� 
���� FNO�DGn3YrC�HJO�DXH%U"A/OQF>B3o\DQn3YrWQY'LIY'� K%B7D¥�kY�DGn3H<z � U�HJW¥x3WGY'z3F>C�DQF>HPB"; � 
����
FNO�z<Y�R/B/Y'z{KPO

� 
������ � � 
����,� � � � � 
����
º�n3Y'WQY � � 
���� FNO[DQn/YTB�A3����Y�W�H%U�U�K%LNOQY¶x)H7O�FIDQF>�PYmO���KPB/z ��� 
���� F>O�DQn3YyB7A/����Y�W�HPU
U�K%LNOQY]B/Y�oJK%DQF>�PYmO�A/O�F>B3okDGn3Y[�kY�DQn/H�z � ;	j�n3Y\U�K%LNO�Y[B/Y�oJK%DQF>�PYmO�K%WGY]º³Y�F>oPn7DGY'z�O¸DGWQHJB3oPY'W
DQn)K%B�DGn3Y�U�K%LNO�Y�x)H7O�FIDQF>�PYmO�����Y'C'K%A/OQY�F>B�DGn3F>O[z/K DGK¶DQn3Y�U�WgKPCEDGFIHJB�H%U	x)H7O�FIDQF>�PY�Y�w3K%�kx3L>Y'O
FNO�C�HPB)O�FNz<Y�WgK%�/LIh¶OQ�qK%L>LIY'W�DQn/KPBTDGn3Y\U�WGKJCEDGFIHJByHPU�B3Y'oJK%DQF>�PY]Y�w3K%�kx3L>Y'O';

��A3�k�kFIB/o¶K%L>L¤WQY'L>K%DQF>HPB/OQn3F>x/O�oPF>�PYmO¥DGn3Y[WGY'OQA3LSDGFIB/o�U�HJWQ��A3LNK�U�HJW�DQn3Y�C�HJO�D|OQK9��F>B3oJO

� 
������ � � � ��� 
����,� ��� 
�������- � � � 
���� � � � � � 
������ � � � ��� 
���� - � � 
����
� 
���� C�HJA3L>z§�)Y�z<Y'OGC�WGFI��Y'z KPO�K x/K%WgK%�kY�DQY�W���YmKPOQA3WGFIB3o�DQn3Yyx)Y'W�U�HJWQ�qK%B)C�Y¶HPU�K

x3WGY'z<FNCEDGFIHJBy�kY�DQn3H<z���h¶Y�� K%L>A/K%DQF>B3o�DQn3Y�C�L>KJOQO�HPUlDQn/Y[x)H7O�FIDQF>�PY'LIh¶x/WQYmz<F>C�DQYmzyoJY�B3YmO�;

� 
I* 
N+ �e.3���'5�67Î��I�¶É��/�9� 6���.<�m&�����É��"6��§$J&�6����
j�n3Y�KJCEDGA/K%L�B7A/����Y�WgO|H%UXC�HPWGWQYmCEDQL>hyKPB/z{F>B/C�HJWQWGY'C�DQL>hyC�LNKPOGOQFSR/Ymz�oPY�B/Y�Y�w<x3WGY'OGO�F>HPB{�JY'CEÆ
DQHJWGOcK%WGY�C�K%LNC�A/L>K%DQY'zfKPB/z{F>B/O�Y'W�DGY'z{F>B7DQHqDGn3Y�U�HJWQ��A3L>K�U�HJWrd�K%D�DGn3Y�º[» OcC�HPWGWQY'L>K%DQF>HPB{C�H%Æ
Y�¼¶C�FIY'BJD%� � 
 � ¯ ¯�®�� ��� ;

� 

� ¯ ¯�®������ � 
 ����� � � - 
 � � ��� �
� 
 � � � ��� �#
 � � � � � � 
 ��� � ��� � 
 ��� � � � �

j�n3Y³�9KPLIA/Y	HPU ��
 � ¯ ¯�®�� ��� � K%WGF>Y'O��)Y�D¸º	Y'Y�B - =³K%B/z	��=�� º�n3Y'WQY - =	Y%$7A/K%LNO"DGH%DgK%L�HPx<Æ
x�HJOQFSDGY³x/WQYmz<F>C�DQF>HPB/�7�]Y&$7A/K%LNO�x3WGY'z<FNCEDGFIHJB�B/H[�)Y�D�DQY'W�DQn)K%B�WGKPB/z<HP� ��A3B7DQWgK%F>B3Ymz����]d�O(� �
K%B)z =qY%$7A/K%LNO\x)Y'W�U�YmCED�x/WQYmz<F>C�DQF>HPB±H%U�K%L>L�DGY'O�DQY'z oJY�B3YmO�;�d�K DQDQn3Y'º[» O�C�HPWGWQY'L>K%DQF>HPB C�H%Æ
Y�¼¶C�FIY'BJDrF>O]K%BfH �JY�WgK%L>L¤��YmKPOQA3WGY�H%U�DQn/Y�x�Y�WQU�HPWG�kKPB/C�Y�H%U�DQn3Y�x3WGY'z<FNCEDGFIHJBf��H<z<Y'L���K%B)z
FID|F>O�C�HP�kx/K%WgK%�/LIYrU�HPW�x3WGY'z3F>C�DQF>HPB���H<z<Y'L>O³U�HJW|z<FIÅ�Y'WQY'BJD�U�A/B/CEDGFIHJB/K%L"oJWQHJA3x/O�KPO�º³Y�L>L"KPO
x3WGY'z<FNCEDGFIHJBq�kH�z3Y�LNOXU�HJW¥HPB/Y|U�A3B/C�DQF>HPB/KPL)oJWQHJA3x";�b¾OQFI�kx3L>Yrz3Y'OGC�WGFIx<DGFIHJBqH%U¤DGn3YrC�HPWGWQY'L>K%Æ
DQF>HPBfC�H7Y�¼¶C�F>Y�B7D|º	HJA3LNzy��Y[DGn/K D|hJHPAfO�A/�<DQWgKPC�D�DQn3Y�x/WQH<z<A/C�D|H%U�DQn3Y�D¸º	HkU�KPL>OQY[oPWGHPA3x)O
U�WGHP�ÁDGn3Yqx3WGH<z<A/CED�H%U³DQn3YqD¸º³H{x)H7O�FIDQF>�PYqoJWQHJA3x/O&�lK%B)z z3FI��FNz<Y¶FID�º�FSDGnËK�U�KPCEDGHPW[DGn/K D
B3HJWQ�qK%L>F<3�Y'O	DGn3Y�z<FIÅ�Y'WQY'B/C�YJ;

?3HJWcY'KJCgnf�kY�DQn/H�z A/OQY'z�U�HPWrx3WGY'z<FNCEDGFIHJB/��KT� K%L>A3Y�H%UX��H%DGn � 
���� K%B)z � 

� ¯ ¯�®������º³Y�WGY\C'K%LNC�A3LNK DGY'z¤;³j�n3Y[��Y'O�Dcx)Y'W�U�HJWQ�kF>B3ok�kY�DQn/H�z{F ; YP;³n3FIoJn3Y'O�D � 
���� HPW ��

� ¯ ¯�®������ �º�KPO�DGn3Y�B K%x3x3L>F>Y'zfHJBfDQn3Y�oPY'B3Y'OcH%U ��B3H º�B{U�A3B/C�DQF>HPB FIB�HJWGz3Y�W|DGHTY'�9KPLIA)K DQY�DQn3Y�x)Y'W�Æ
U�HPWG�qK%B/C�YTHPU|DQn3YfC�L>KJOQOQFSR�C�K DGFIHJB K%B)zËDQn/Y�B HPB§DGn3Y{oPY'B3Y'O�H%U]A3B)��B3H º�BËU�A3B)CEDQF>HPB DQH
x3WGY'z<FNCED�DGn3Y�F>W�U�A3B/C�DQF>HPB/KPL"C�LNKPOGO�;
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�rB3Y�oJHJKPLlH%U�DGn3F>O]x3WGH"!¸YmCEDcº�KPO�DQHT�qK��PY�KPB K%A<DGHP�qK DGY'z{�kY�DGn3H<z{U�HPWrx3WGY'z<FNCEDGFIB3oTDQn3Y
U�A3B/C�DQF>HPB/KPL�C�LNKPOGO�HPUrhJY'KPO�D�oJY�B3YmO��¥�/KPOQY'z A3x)HJB DGn3Y{Y�w<x3WGY'OGO�F>HPB z3K DgK K9� K%F>LNK%�3L>YP; b
x3WGHPoJWGKP� DGn/K D¶WGY'C�Y�F>�PYmO�F>B�z3K DgK U�WGHP�¹A/O�Y'W¶K%B/z DGK��PYmO�C'K%WGYyHPU\KPLIL|z/K DGK n/KPB/z<L>FIB3o
WGY&$7A3F>WQYmz#2JOQA/CgnqKPOXDQWgK%F>B3FIB/o\DQn3Yr�<�rd�O&�7OQY�L>Y'C�DQF>B3o\DQn/Y|x3WGY'z<FNCEDGFIHJBq��Y�DQn3H<zkHJB3Y|º³HPA3LNz
��Y�HPA3DrL>H7H'��FIB3o¶U�HPW%�)x3WGY'z3F>C�DGOcDQn3Y�U�A3B/C�DQF>HPB/KPL�C�L>KJOQOcH%U¥KqDGY'O�D]OQY�D%��KPB/z{R/B)K%L>LIh{O�Y'B/z3O
DQn/Y]WGY'OQA3LIDGO³U�WGHP� DGn3Y[Y�w<x�Y�WGFI�kY'BJD��/KJC(�qDQH�DGn3Y\A/O�Y'W&�<º�KPO�z3Y��PY'LIHJx)Ymz¤;�j�n3Y\x3WGHPoPWgK%�
º�KPO\C�HJB3B3Y'C�DQYmz�DGH{Kyº³Y�� x/K%oJY�OQHTDGn/K D�KPB�hPHPB/Y�F>BJDGY�WGY'O�DQYmz C�HPA3LNz KJC�C�Y'OGOcFID�K D�K%B�h
DQF>�kYP;qj�n3Y�DQH�HJL�U�HPW[x3WGY'z<FNCEDGFIB/oTU�A3B)CEDQF>HPB)K%L¥C�L>KJOQO]H%U³hPYmKPO�D]oJY�B3YmO\n/KPO]��Y�Y�B±A/OQY'z F>B
� K%WGFIHJA/O���FIB/z/O�H%U�Y�w<x)Y'WQF>�kY�B7DGKPL"K%B/KPLIh<OQF>O³HPU�DGn3Y[Y�w<x3WGY'OGO�F>HPB�z3K DgK�U�HPW�hPYmKPO�D';

� 
NÈ�
�� ¨�6��'$P�9&�£��m&����s� � �m5�6 �\�9��1)�9./¦
b½OGCgn3Y��qK%DQFNCk�7F>Y�º H%U�DGn3Yqx3WGHPoPWgK%� ��z<Y'OGC�WGFI�/FIB3o�DGn3YTz<FIÅ�Y'WQY'B7D�O¸DGY�x/O�FIB±DGn3Y¶x3WGH<C�Y�Æ
z<A3WGY�H%U�n/KPB/z<L>FIB3o]DGn3Ycz3K%DGK)�PF>O�F>L>LIA/O�DQWgK DGY'z�F>B¶?�F>oPA/WQY|�<;��7DGY�xf=�F>OXº�n3Y�BkDGn3Y�x3WGHPoPWgK%�
WGY'C�Y'FI�JY'O"DQn3Y³A/OQY�W�z<Y�R)B3Y'z�FIB3x/A<D';�j�n3Y³A/O�Y'W�C�K%B�z<Y�R/B/Y¥DGn3Y�O�Y�D�HPU/�kF>C�WQH7K%WGWGK9h|Y�w<x3WQYmO¸Æ
OQFIHJB�z3K%DGK]DGn/K DXFNO�oPHJFIB3o]DGH[�)Y�A/OQY'z�F>B�DQn3Y�Y�w�x�Y�WGF>��Y'B7DGK%L)K%B/KPLIh<OQF>O&� �)HPDQnkU�HJW�DQWgK%F>B3FIB/o
K%B)z]U�HPW�DQY'O�DQF>B3ocDQn3Y����rd�O&�%K%B)z]DQn3Y	A/O�Y'W�KPL>OQH|z<Y�R/B3Y'OlDQn/YXU�A3B/C�DQF>HPB/KPLJoJWQHJA3x[H%U3oJY�B3YmO�;
� n3Y'B�O�A3�/��FID�DGFIB/oqDQn3Y�z3K DgKqFIB�O�DQY'x9��DQn3Y�x3WQHJoPWgK%�µO�DGKPW�DgO³DQn3Y�K%A<DGHP�qK DGY'z�x3WGY'z<FNCEÆ
DQF>HPBl;yj�n3Y¶oJY�B3YmO�K%WGYqO�Y'x/K%WgK DGY'z FIB7DGH{D¸º	H�OQY�DgO[H%U�Y�w<x3WGY'OGOQFIHJB z3K%DGK{F>BËO¸DGY�x � ��HPB3Y
OQY�DcC�HJB7DGK%F>B3F>B3okDQn/Y��kY�����Y�WgO�HPU�DGn3Y[U�A3B)CEDQF>HPB)K%L"oJWQHJA3xfK%B/z�HPB/Y�O�Y�DcC�HJBJDgK%F>B3F>B3okDQn3Y
B3HJB<Æ �kY'����Y�WgOcHPUXDQn3Y�U�A3B/C�DQF>HPB/KPL�oPWGHPA3xl;\j�n/Y'OQY�D¸º³HyOQY�DgO]KPWQY�U�A3WQDQn3Y'W\z3FI��FNz<Y'z FIB7DQH
DQn/WQY'YrOQA3�/OQY�DGO	Y'KJCgn7��K��7����C��<K%B/z¶z/�7Y'�7U"WQYmO�x�Y'C�DQF>�PY�L>h)��º�n3FNCgnTKPWQYcC�HP���3FIB/Y'zkDGH�U�HPWG�
DQn/WQY'Y�O�Y�DGO �(K��]z#�)� �rY���K%B/zfC �cU;�|C�HPB7DGKPFIB/FIB3oq��H%DGnfHPB3Y�DQn3F>WGz{HPU�DQn3Y���Y'����Y�WgO|K%B)z
HPB/YrDGn3F>WGz�H%U�DQn3Y[B/HPB<Æ �kY�����Y�WgO&�3O¸DGY�x��/;

j�n3Y|R)WGO�D³O�DQY'xTK U DGY�W	OQY�x)K%WgK DQF>B3o�KPB/z¶C�HJ���3F>B3F>B3o[DGn3Y]z/K DGK�F>O¥DQn3YcDQWgK%F>B3F>B3o�x3WGH<C�Y�Æ
z<A3WGY]H%U"DGn3Y[O�A3x/x)HJW�D��PYmCEDQHJW¥�qKPCgn/FIB3YmO�;�j�WGKPFIB/FIB3o�H%U�DQn3Y[���rd O��3O�DQY'x���FIB{?�FIoJA3WQY\� �
FNO]C�HPB/z3A/CEDGY'z�F>B±KyC�WQH7OQO�Æ � KPLIFNz3K DGFIHJBf�kH�z3Y��"z<YmOQC�WQF>�)Ymz�F>B±�<Y'CEDGFIHJB � ; �3; �3;[��B O�DQY�x ^)�
DQn/Y����rd x3WQYmz<FNCEDQF>HPBf�kH<z<Y'LlFNO|DGY'O�DQY'z{HJB{DQYmO¸D\z3K DgK)�/A)O�F>B3oqDGn3Y�C�LNKPOGOQFSR)C'K DGFIHJB��kH<z�Æ
A3L>YkH%U³DQn3Y¶���]d�O���º�n3FNCgn FNO[z<FIÅ�Y'WQY'B7D[U�WQHJ� DQn3Y�DGWGKPFIB3F>B3ofz3K%DGK3;kvX� KPLIA/K%DQF>HPB H%U³DQn3Y
x�Y�WQU�HPWG�kKPB/C�YcH%U¤DQn/Yrx3WGY'z3F>C�DQF>HPB¶�kH<z<Y�L:�<O¸DGY�xfi6�7F>O³F>��x�HPWQDGKPB7D	F>BqR/B/z<F>B3o�DQn3Y\z<YmO�F>WQYmz
�kH<z<Y�LlU�HPWcx/WQYmz<F>C�DQF>HPB";�V�Y�WQU�HPWG�qK%B/C�Y[H%UXKk�kH<z<Y�L�F>Oc�kY'KPOQA3WGY'z{K%x/x3LIh�F>B3okDQn/Y��kH<z<Y�L
HPB K%B§K%B/B3H%DgK DQYmz§z3K%DGK�OQY�D%��FIB DQn3Yyº³K9h±z<Y'OGC�WGF>�)YmzËFIB ��Y'C�DQF>HPB � ; �); b�U DGY�W�n/K9��FIB/o
OQY�L>Y'CEDGY'z�DGn3Y�DGn3WQY'Y��kHJO�DcHJx<DQF>�qK%L�x3WQYmz<FNCEDQF>HPBf�kH<z<Y'L>O|U�HPW\K¶O�x�Y'C�FSR�C�OQY�DcHPU�DQWgK%F>B3FIB/o
Y�w3KP��x/LIYmO�� DGn3Y|�kH<z<Y�L)F>O¥K%x3x3L>F>Y'z�HPBqK�z<FIÅ�Y�WGY�B7D¥O�Y�DXH%U�DQYmO¸D³z3K DgK]C�HPB7DGKPFIB/FIB3o�KPL>OQH\B3H%D
x3WGY���F>HPA/OQLIh K%B3B/H%DGK%DQYmz oJY�B3YmO���F>B§HPWgz<Y�W\DGH x3WGY'z3F>C�D�B3Y�º x3A3DGK DGFI�JY¶�kY����)Y'WGO�H%U�DQn3Y
U�A3B/C�DQF>HPB/KPL�oPWGHPA3x/�<OQY�Y\O¸DGY�x{t�KPB/z�²3;�j�n3YrDQn3WGY�Y\��Y'O�D�x/WQYmz<F>C�DQF>HPBy��H<z<Y'L>O�º³Y�WGYcA)O�Ymz
F>B�HJWGz3Y�W³DQHq�kF>B3FI�kF<3�Y�Kkº³Y�F>oPn7DQYmzTWGY'OQA3LID&�<º�n3FNCgn�DQn3Y�C'KPOQY\H%U�HPB3L>h¶A/OQFIB/oqHPB3Y\�kH<z<Y�L
º³HPA3LNzkC�K%A)O�YJ;�j�n3Ycz/K DGK[OQY�DgO�º³Y�WGY�WGKPB/z<HP�kF<3�Ymz�DGn3WQY'Y�DQF>�kY'O&�J��Y�D¸º³Y�Y'B�DGn3WGY�Y|C�HJB/OQY'CEÆ
A<DGFI�JY[WQHJA3B/z3O�HPU�C�L>KJOQOQFSR�C�K DGFIHJB/O³H%U�DQn3Y�DQn3WGY�Y�Cgn3H7O�Y'By�kH<z<Y'L>O&�3F>B�HJWGz3Y�W�DQHqY'LIF>�kFIB)K DQY
Cgn/KPB/C�Y ��z<A/Y[DQH !¸HPF>B7D|HPWgz<Y�W �¥FIB�DQn/Y�C�LNKPOGO�FIR)C�K%DQF>HPB/O';

b2oJY�B3YcC�HPB/O�DGKPB7DQL>h�C�L>KJOQOQFSR)Y'z�DQH�K�C�Y'W�DgK%F>BqoPWGHPA3xk��hqK%L>L3DGn3WQY'Yc�kH<z<Y�LNO�U�HJW	C�L>KJOQOQFSÆ
R)C'K DQF>HPByK%LIDQn3HJA3oPnqDGn3Y !¸HPF>BJD�HPWgz<Y'W	º�KPO³Cgn/K%B/oPY'z/�JFNO	C�L>KJOQOQFIR/Y'z¶DQn3Y\OQKP�kYcº�K9h�DGH%DgK%L>LIh
B3F>B3YkDQF>�kY'O'; -|Y'B/C�Y'�"DGn3Y¶�kHJO�D[LIF<�PY'LIh B7A/����Y�W\U�HPW�K�C�HPWGWQYmCED�C�LNKPOGOQFSR)C'K DGFIHJB FNO[B3F>B3Y��
º�n3Y'WQYmKPO]DQn/Y¶LIYmKPO�D�LIF<�PY'LIh B�A3����Y�W[U�HJW�C�LNKPOGOQFSR)C'K DGFIHJB FNO 3�Y'WQH);yj�n3YqoJY�B3YmO�C�LNKPOGOQFSR/Ymz
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DQn/WQY'Y�DQH�OQFIw�DGFI�kYmO���C�HJB/O¸DGFSDGA<DQY]K[oPWGHPA/x�n)K%Wgz�DQH�x/WQYmz<F>C�D¥º�n/K%D³C�LNKPOGO�DGn3Y�hk��Y�L>HPB3o[DGH/;
�cOQFIB/oqDQn3Y�LIF>B3Y�HPUXKPCEDGFIHJBfz<Y'OGC�WGFI��Y'z{n/Y�WGY[Y�B/KP�3LIYmO�DGn3Y�A/OQY�WcDQHkR/B/zfDQn3Y�HJx<DQF>�qK%L

x3WGY'z<FNCEDGFIHJB¾�kY�DGn3H<z#�rU�HPW{K%B/KPLIh63�F>B3o K OQx)YmC�FIR)C C�HP���3F>B/K DGFIHJB¾H%U�U�A3B/CEDGFIHJB/K%L\oJWQHJA3x
K%B)z z3K%DGK OQY�Dm; �rB3Y{z3K DgK KPB/K%L>h<O�FNO�Y�w<x)Y'WQF>�kY�B7D�oJFI�JY'O�WQYmO�A/LSDgO�KP�)HJA<D�DQn3Y�x)H7OQOQF>�3LIY
C�LNKPOGOQFSR)C'K DGFIHJB/O�H%U¤HPB3Y�U�A/B/CEDGFIHJB/K%L3oJWQHJA3x/�J�/KPOQY'z�HPBkDGn3Y|z3K DgK\FIBqHJB3Y�DQWgK%F>B3F>B3o�OQY�D¥K%B)z
HPB/Y|DQYmO¸D�OQY�D � DQn/F>O�z3K%DGK�C'K%B¶HPU�C�HJA3WgO�Y|��YrDQn3Y[OGK%�kYrOQY�D³H%U�z3K%DGK��E;�j�n3Y]A/O�Y'W	WGY'C�Y�F>�PYmO
DQn/Y[WQYmO�A3LIDGO���h¶Y�Æ �qKPFIL ;

� 
NÈ�
N+ ¡r¢¤£¥67� &�¦§6����'./�¥¨�67�m&�1��
j�n3Y¶º³HPW;�±z<Y'OGC�WGFI��Y'z±F>B * 8³WQH º�ByY�DcK%L:�i�%�J�P�%,�º³KJO�WGY�x�Y'K%DQY'z±A)O�F>B3o�DGn3YyKPA<DQHJ�qK DQYmz
�PY'WGOQF>HPB�H%U�DQn3Yk���rd O�;|j�WGKPFIB/FIB3o¶KPB/zfC�LNKPOGOQFSU�h�F>B3oqº�FSDGn z<FIÅ�Y'WQY'B7DrO�Y�DGOcH%U�HPx<DGFIHJB/O�HJB
DQn/Y�OQKP��Y[OQY�D�H%U�z3K%DGK)�<FNO�FID|x)H7OQOQFI�/LIY\DGH�HJ�<DGKPFIByDQn/Y�OQKP��Y\x�Y�WQU�HPWG�qK%B/C�Y��

jlº³H¶z<FIÅ�Y'WQY'B7DrK%x3x/WQH7KPCgn3YmO	F>B�OQY�L>Y'CEDGFIB/okDQn3Y[�kY����)Y'WGOcH%U�DQn3Y�U�A3B/CEDGFIHJB/K%L�oPWGHPA3x)O
n/K9�JYq�)Y'Y�B§A/OQY'z";±�rB3Y'��WGY�L>F>Y'O�OQF>��x/LIh±HPB±DGn3YyC�L>KJOQOQFIR)C�K%DQF>HPB±�qKPz<YyFIBËDGn3Yyd�A3B3FNCgn
EXY'KJO¸D u Y'B3Y[_rK%DGK%�)KPOQY �(O�Y'Y[�<Y'CEDGFIHJB � ;>=%�E;�j�n3Y\HPDQn3Y'W|K%x3x3WGHJKJCgn¶WGY�L>FIYmO	HJBTDGn3Y�OQY�L>Y'CEÆ
DQF>HPB H%U	DQn3Yk�kY����)Y'W[oPY'B3Y'O\KPOrDGn3YqoPY'B3Y'OrDQn)K D�K%WGY�x/WQYmO�Y'BJD\F>B DGn3Ykn3F>oPn3YmO¸D�OGC�HPWGF>B3o
C�L>A/O�DQY'W';�j�n3Y\C�L>A/O¸DGY�WGFIB/o�K%L>oPHJWQFIDQn/�ªA/OQY'z/�7FNO³z<Y'OGC�WGFI��Y'zTFIB{��Y'C�DQF>HPB � ; � ;�j�n/Y]C�LIA/O�DQY'W�Æ
F>B3o�KPLIoJHPWGFSDGn3� O�DGKPW�DgO¥HPÅfº�FSDGnTHPB/LIhkHPB/YcoPY'B3Y��7DGn3YroJY�B3YmO�DGn/K D�C�HJWQWGY�LNK DGY|º	Y'LIL)DQH�DQn/F>O
oPY'B3YcKPWQY|KJOQOQFIoJB3Y'z�DGH���Y�L>HPB3o[DGH[DQn)K D	oJY�B3YJ» O	C�L>A/O�DQY�Wm;�j�n3Ycº�n3HJLIYrC�L>A/O¸DGY�W³C�HPB7DgK%F>B3FIB/o
��H%DQnyU�K%LNOQY]KPB/z¶DGWQA/Y]x�HJOQFIDQF>�PY'O�KJC�C�HJWGz3FIB3o�DQH�DQn/Y\C�L>KJOQOQFIR)C�K%DQF>HPB¶�qKPz3Y]��h¶d E u _ �/F>O
z<Y�R/B3Y'z{KJO³DQn3Y\oPWGHPA/xyHPU�x�HJOQFSDGFI�JY\DQWgK%F>B3FIB/o�Y�w<KP�kx3LIYmO�;

j�n3Y����]d�Orº	Y'WQY\DGWGKPFIB3Ymz{K%B/zfKPx3x3L>FIYmz�DQHTz<FIÅ�Y�WGY�B7D|D¸h�x)YmO|HPU�hJY'KJO¸Dcz3K%DGK/;³?�F>WGO�D&�
DQn/YqHPWGFIoJFIB/KPL�z/K DGK{OQY�DgO[HP�<DgK%F>B3Y'z U�WGHP� DGn3YT�7DGKPB<U�HPWgz º	Y'� OQFSDGYP;¶��YmC�HPB)z#�"DGn3Y¶OQKP�kY
OQY�DGO�H%Ucz/K DGK �3A<D�DQn3Y�� K%L>A3Y'O�H%UcDQn3YyY�w<x3WGY'OGO�F>HPBËWgK DGFIH7O�º³Y�WGY¶DQn/Y�KP�/O�HJLIA3DQY¶� K%L>A3YmO�;
j�n3F>WGz/�)DGn3Y�HJWQF>oPF>B/KPL�z3K%DGKTOQY�DgOc�/A<DrDGn3Y�Y�w<x3WGY'OGO�F>HPBfWgK DGFIH7O|º³Y�WGY�O $7A/KPWQYmz¤;rj�n/Y�R/WgO¸D
Y�w<x�Y�WGFI�kY'BJDqº�KPOkC�HJB/z<A/C�DQYmz DGH R/B/z oPY'B3Y'O�º�FIDQn�O�F>�kFILNK%WqY�w<x3WQYmOQOQF>HPB§x/K%D�DGY�WGB/O���KPO
z<YmOQC�WQF>�)Ymz¶��Y�U�HJWQYJ;Xj�n3YcD¸º³H�L>K%D�DQY'W�Y�w<x�Y�WGFI�kY�B7DgO	º³Y�WGY]x)Y'W�U�HJWQ�kY'zTº�FSDGn�DQn3Y\x3A3WGx�HJOQY
H%U�DGY'O�DQF>B3o¶º�n3Y�DQn3Y'WcFIDrFNO|x�HJOGO�F>�3L>Y[DQHqR)B/z{oPY'B3Y'O|DQn/K%DrK%WGY�K%B7DGF�C�HPÆ WGY�oJA3LNK DQYmz¶DGHTK%B�h
H%U�DQn3Y\U�A/B/CEDGFIHJB/K%L"oJWQHJA3x/O';

j�n3Y ���]d�Oqº³Y�WGYyDGY'O�DQYmz F>BsWQY'LIFNK%�/FIL>FSD¸h �7h A/O�F>B3oËHJB3LIh n/K%LIU]HPUrDGn3YfB�A3����Y�WqHPU
�kY����)Y'WGO]H%U	Y'KPCgn U�A3B/C�DQF>HPB/KPL�oPWGHPA3x";�jlº³H¶DGn3FIB/oJO]DQH��PY'Y�x FIB �kFIB/z"°rR)WGO�D&�"KPWQY�DQn3Y
���]d�O � DGWGKPFIB/Y'z{HPB{HJB3LIhTDQn3Y�n/K%LIU�B7A/����Y�W|HPU��kY����)Y'WGO(��K%�/LIY[DGHqx3FNC(�TA3x{DGn3Y�H%DGn3Y�W
n/KPLSU"HPU¤DQn3Y]�kY�����Y�WgO	H%U¤DQn/YcU�A3B)CEDQF>HPB)K%L�oPWGHPA3x��f�<Y'C�HJB/z#�7F>O¥DQn/Yrx3WGY'z3F>C�DQF>HPB¶YmKPOQFIY'W¥HPW
�kHPWGY|z<FI¼qC�A3LID¥DQH�z<H��Jº�n3Y�B¶DQn3Y\���rd�O	K%WGY�DQWgK%F>B3YmzkHPBqHPB/LIh�HPB3Ycn/K%LIU �7KPB/z�DQn/YcH%DGn3Y�W
n/KPLSU�F>O�LNK%��Y�L>Y'z�KPO�B/HPB<Æ �kY�����Y�WgO��

?3A3WQDQn/Y�W%�'DGn3Y	���]d�O"º³Y�WGY�DQWgK%F>B3Y'z]DGH�WQYmC�HJoPB3F<3�Y�H%DGn3Y�W"D¸h7x�Y'OlH%U�U�A3B/C�DQF>HPB/KPL%oPWGHPA/x/O��
B3HPD�x3WQY'��FIHJA/O�L>hfDGY'O�DQY'z";{j�n/Y¶K%F>� º�KPO\DGH{DQWGh DGHfF>z<Y'B7DQFIU�h K � B3Y�º oPWGHPA/x���HPU³U�A/B/CEÆ
DQF>HPB)K%L>LIh{WGY�LNK DQYmzfoPY'B3Y'O&��º�n3F>Cgn º	HJA3LNzf�)Y�x�HJOGO�F>�3L>Y�DQHy�qK"�PY�U�A3B/C�DQF>HPB/KPL�x/WQYmz<F>C�DQF>HPB/O
HPB����/KPOQY'zËHJBËDQn/YyY�w�x/WQYmOQOQFIHJB§z3K DgK3;±j�n3YToJWQHJA3x/O�DQY'O�DQYmz§n3Y'WQYyº	Y'WQYTU�HPW�Y�w3K%�kx3L>YP°
HPB/Y[oPWGHPA3x{H%U�oJY�B3YmO|º�KPO|OQY�L>Y'C�DQY'z{��h{O�YmK%WgCgn3F>B3okFIB{DGn3Y�z<YmOQC�WQF>x<DGFIHJB�HPU�DQn3Y�x3WQHPDQY'FIB/O
U�HPWXDQn3Y �JY�h�º³HPWgz�DGWGKPB/OQC�WQF>x<DGFIHJB/�PK%B/H%DQn/Y�WXº�KPOXOQY�L>Y'C�DQYmzkA/O�F>B3o\DGn3Y �PY'h�º	HJWGz�C�Y'LILIÆ C�h<C�L>Y
WGY�oPA/L>K%DQF>HPB�K%B)z�K�DGn3FIWgz[º�KPO�K|oPWGHPA/x[H%U/oJY�B3YmO¤U�HPA/B/z�A/OQF>B3o|DGn3Y+�JY�h�º	HJWGz\x�Y�WGH9w<F>OQHP�kYJ;

b��qK%F>BqoPH7K%L3OQx/K%B3B/FIB3o\H �JY�WXK%L>L<DGn3Y|Y�w<x�Y�WGFI�kY'BJDgK%L/KPx3x3WGHJKJCgn3Y'O�z<YmOQC�WQF>�)YmzkK%��H �PY��
º�KPO	DQHkDGWQhqDGHkF>z<Y'B7DQFIU�hTB3Y'º º�K9h<O	HPU�R)B/z<F>B3o�U�A3B/CEDGFIHJB/K%L>L>hTWGY�LNK DQYmzToJWQHJA3x/O³H%U�oPY'B3Y'O';
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2) PROGRAM:
Submission of input starts the program
for prediction of gene function.

4) SET FORMATION:
(+)

(-)

 Memb.

 Non-
 Memb.

Combining one third of the
member genes with one third
of the non-member genes,
gives three sets of data.

models are chosen for further predictions.

a

b

c
d

e

f

Set 1 Set 2 Set 3

3) SELECTION AND SEPARATION:

is separated into different files. 

Expression data of members (+) and
non-members (-) of the functional group

Microarray expression
data matrix. Containing
expression data from m 

DATA FILE:

experiments and n genes.

8) PREDICTION:
Prediction of functional class members and
non-members is performed both on known
data and on unknown data. The three best
models are tested on the data three times
each, however, the order of the data is 
randomized between each time.

ii) Members classified as non-members, false negatives.
iii) Non-members classified as non-members, true negatives.
iv) Non-members classified as members, false positives.
v) Unknown genes classified as members.

9) POSSIBLE CLASSIFICATIONS:
i) Members classified as members, true positives.

The prediction model, produced during
training of the SVMs on two of the data
sets, is tested on the third and unused set.

To reduce randomness, cross-validation is

and tested on once. The three best prediction

7) CROSS-VALIDATION:

6) TESTING AND PERFORMANCE:

5) TRAINING OF THE SVMs:
The SVMs are trained, to distinguish the
expression pattern of the members from
the pattern of the non-members, on two
of the three combined sets of data.

Definition of the functional
class, i.e. the group of genes
submitted via the web page.

1) USER INPUT:

 +/-  +/-  +/-
 a/d  b/e  c/f

used (see 4.2.2), each set is trained on twice

���������
	 � 
 @ �3�-!���= �
�"�'�������3��8"��7#�"��(
�9(�)�!#(LG �"!�� 7�8"(
.,8-��= Gf(,8"dT��No�^�-��83�"����.
GI���"!F�"!#�eJ��3��8�����7#J#�I)P8"(,=c�"!#�eG���*F7��,.,�j8"���3J#&2�"�'�#.>���F�"!��e��&'�,�3�3�2$��L���"��(
� (,)o�
.
���#�
C��5(,8"�j�#���-����&'�I�����T�����"��(
���TC �TC	�
C



� ���	
�� � ��
 � � � � � 
l� ��
3
 � ��� �P^

� � ����� 8 ��� � ��
 C ���������l�������

�|B7DGFIL�WGY'C�Y'B7DQL>h����kHJO�D�C�HP�kx3A<DgK DQF>HPB)K%L���Y�DQn3H<z3O	U�HJW³KPB/K%L>h63�F>B3o�oJY�B3HJ��Y�Æ º�FNz<Y|Y�w<x3WQYmO¸Æ
OQFIHJB{z/K DGK¶n/K9�PY\U�H<C�A)O�Ymz{HPBfA3B/OQA3x�Y�WG��F>OQY'z{C�L>A/O�DQY'WQF>B3oTKPLIoJHPWGFSDGn3�qO�;�j�n3Y�KPFI�·H%U�DQn/F>O
x3WGH"!¸YmCED�º�KPO\DGH�U�A3WQDQn/Y�W�DGY'O�D�KPB/zËY�� KPLIA/K%DQYqDGn3YyKJz<� K%B7DGKPoPYmO[KPO�º³Y�L>L�KPO[DGn3Yyz3F>OGKPz�Æ
� K%B7DGKPoPYmOcHPU	A/OQFIB/o{���]d�O[KPO\K���B3H º�LIYmz<oPY�Æ �)KPOQY'zf�kY�DGn3H<z�U�HJW\x/K DQDQY�WGB WQYmC�HPoJB3FIDQF>HPB
F>B Y�w<x3WQYmOQOQF>HPB z/K DGK��³KPB/z z<Y��JY�L>HPxsK DQH�HPL|KJC�C�YmOQOQF>�3LIY�U�HJWkDQn3YfF>B7DQY�WGY'O�DQYmz OGC�F>Y�B7DGF>O�D';
Â�YmO�A3LIDGOcDQn)K Drº�F>L>L���Y�x/WQYmO�Y'BJDGY'zfKPB/z�z<FNOQC�A/OGO�YmzfFIB�DQn3FNOrOQY'C�DQF>HPB KPWQYJ°³R/WGO�D&�)DQn/Y�A/OQY�W
F>BJDGY�WQU�KPC�Y³º³Y��kx/KPoPY'�%º�n3FNCgn�FNOXC�HPB3B3YmCEDGY'z�DQH\DQn/YcK%A<DGHP�qK DGY'z�x3WGHPoPWgK%� U�HJW�x3WGY'z<FNCEDGFIB3o
U�A3B/C�DQF>HPB/KPL�C�L>KJOQO&�)KPB/z�OQY'C�HJB/z#�/DQn3Y�WQYmO�A3LIDGOcHP�<DgK%F>B3Y'z{F>BfDGn3Y�z<FIÅ�Y�WGY�B7DrY�w�x�Y�WGF>��Y'B7DGK%L
K%x/x3WQH7KPCgn3YmO�;

� ��� ��� > � 12> < � ! %?> <(8 ,.#6>
j�n3Y±A/OQY�WfF>B7DQY�WQU�KPC�Y��rDQH���YËA/OQY'z¾U�HPW{DQn/Y±DQH�HPL\U�HJWfx3WQYmz<FNCEDQF>HPB H%U�DQn3Y±U�A/B/CEDGFIHJB/K%L
C�LNKPOGO\H%U�oJY�B3YmO[�/KPOQY'z HJB DGn3Y¶Y�w�x/WQYmOQOQFIHJB z/K DGK��lB3Y'Y'z3O�DQHf��YTK%B±F>B7DQY�WgKPC�DQF>�PY¶O�DQWGA/CEÆ
DQA/WQYJ;kj�n/Y�D¸h�x�YkH%U�O�HJLIA<DGFIHJB x3WGY'OQY�B7DGY'z n3Y�WGYkF>O[KJC�C�YmOQOQF>�3LIY�DQH{Y'�PY�WGhPHJB3Y�F>B7DQY'WQYmO¸DGY'z¤;
j�n3Y[A/OQY�WcY�B7DQY'WGO�F>B3x3A<DrFIB<U�HJWQ�qK%DQF>HPB/�3B/Y�Y'z3Y'z�FIB{DGn3Y�K%A3DQHP�qK%DQY'z�x3WGHPoJWGKP� U�HPW�U�A/B/CEÆ
DQF>HPB�x/WQYmz<F>C�DQF>HPB�HPU�oPY�B/Y'O&�³HJB7DQHËDGn3Y z<h�B/KP��FNC�º³Y���x)K%oPY�OQn3H º�B�F>B2?�FIoJA3WQY ^)�|K D
n7D�DGx"°����9º�º�º[; O���C%; OQA"; OQY ���'KPB3B3Y�DQDQY �9oPY'B3Y'OQY'KPWGCgnl; C�oPF ;cj�n3FNOrA)O�Y'W]F>B7DQY'W�U�KJC�Y�FNO[z<YmO�F>oPB3Ymz
DQHkU�KJC�F>LIFIDGK%DQY\DGn3Y�x3WGH<C�Y'OGO�HPU�x3WGY'z3F>C�DQF>B3okDQn3Y�U�A3B/CEDGFIHJBfH%U�oPY'B3Y'O�A)O�F>B3okDQn/Y����rd O�U�HPW
��B3H º�L>Y'z<oJY�Æ �/KPOQY'zqKPB/K%L>h<O�FNO¥HPU��kFNC�WGHJK%WGWgK9h�z3K%DGK3;�j�n3FNO	DQH�HPL¤n)KPO³�)Y'Y�B�z<Y��JY�L>HPx�Y'z¶A)O¸Æ
F>B3o¶hPYmKPO�Dcz3K DgKq�3A<D]F>OrK%LNO�H¶KPx3x3L>F>C'K%�3L>Y[HPBf�kFNC�WGHJKPWQWgK9hqY�w<x3WGY'OGO�F>HPBfz3K%DGKkU�WGHP�·H%DGn3Y�W
HPWGoJKPB3FNO��qO	LIF<�PY\�kHPA/OQY��/WGK%D�KPB/z�n7A/�kKPB";

j�n3Y �kKPFIB O¸DGY�x/O�F>B¾A/OQFIB/o§DQn/Y DGH7HJLcU�HJWyx/WQYmz<F>C�DQF>B3o oJY�B3Y U�A3B/C�DQF>HPB K%WGYfDQH �)Y
WGY���FIY'º	YmzËF>B �3WGF>Y�Ucn3Y'WQYJ; b³DkDQn3Y�DGHPx HPU|DQn/Y�x)K%oPY'��DQn/Y�A)O�Y'W�FNO�x3WGY'OQY�B7DQYmz§º�FIDQn K
OQn3HPWQD�oPA3FNz<Y � -|H º z<H �\z3H � �(��DGH��qK"�PY¶K�x3WQYmz<FNCEDQF>HPBËHPU�oPY�B/YqU�A3B/C�DQF>HPB§A/OQF>B3ofDQn/F>O
F>BJDGY�WQU�KPC�YP;[j�n3Y�R/WGO�DcDGn3F>B3oTDGn3YkA/OQY�W]B3Y�Ymz3OrDQHyz3H��¤FNO|DGHy�qK"�JY�OQA3WGY�DQn)K D\DQn3Y�oPY'B3Y'O
DQHq��Y�K%B)K%L>h�3'Y'z�K%WGY[H%U�DQn3Y[WGF>oPn7D|HPWGoJKPB3F>OQ�{;�j�n3Y�B3Y�w7D�DGn3F>B3okDQH¶z<HqFNO�DGH¶z<Y�R/B/Y[DQn3Y
U�A3B/C�DQF>HPB/KPLPoJWQHJA3x/�'DQn3FNOlFNO�z<HPB3Y	O�F>�kx3LIh\��h]Y�B7DQY'WQF>B3o�DGn3Y�� � ��� � ��� ��
 ��HPB3Y	A3B3F $7A3Y¥C�H<z<Y
U�HPW�YmKPCgn�Y�w<F>O�DQF>B3o]oPY�B/Y%� �PH%U/YmKPCgn��kY'����Y�W�H%U/DQn3Y�oPWGHPA/x/�9DQH]DQn/Y	DGY�w�DXK%WGY'K � _rY�R/B/FSDGFIHJB
H%U�U�A3B/C�DQF>HPB/KPL¤oPWGHPA3xy��Y'����Y�WgO �E;¥�rB�DQn3Y\L>Y�U D|n/KPB/zyOQFNz<Y[H%U�DQn3Y]DQY�w�DcK%WGY'K)�7DGn3Y�WGY[K%WGY
n7D�DGx<Æ L>F>B)�<OcDGH{º	Y'� x/KPoPY'O]º�FIDQn LIFNO�DGO\H%U¥U�A3B/CEDGFIHJB/K%L�oJWQHJA3x/OrH%U³oPY�B/Y'O';�j�n3YkLIFNO�DGO\C�KPB
��Y\C�HPx3F>Y'z�K%B)zqDQn/Y�B{x/KPO�DQYmz¶F>B7DQH�DQn3Y]DGY�w�D|K%WGY'K�HPB¶DGn3Y[�qK%F>BTx/KPoPYJ;�j�n/YrU�A/B/CEDGFIHJB/K%L
oPWGHPA/x/O�LIFNO�DQY'z/�7KPWQY³DQn/YcjcM³b �JWQYmO�x3F>WgK DQHJWQh'�%C�h7DQHJx3LNKPOQ��FNC�WGFI��HJOQHP�qK%L:�%x3WGH%DGY'KJO�HJ��Y�K%B)z
n3FNO¸DGHPB/KPL���KJC�C�HJWGz3FIB3o{DGH�DGn3Y�d E u _ C�LNKPOGO�FIR)C'K DQF>HPBl;fv¥KPCgn§HPU�DQn3Y�L>F>O�DQYmzËoPY'B3Y'O�K%WGY
K%LNOQH±U�A3W�DGn3Y�WyLIF>B)�JY'z DQH DQn3Y'FIWyH º�B�x/K%oJY'OqHPU[FIB<U�HJWQ�qK%DQF>HPB/��U�HJA3B/z�F>BsDQn3Y d E u _ �
K DrnJDQDQx"°���� ���kO'; ��F>x/O'; �/FIH<Cgn3Y'��; �kx3o/; z<Y �9n7DQ�3F>B��%O�YmK%WgCgn

�
C�H<z<Y ��;X� U�DQn/Y�A/OQY�Wrº³KPBJDgO�DQH

z<Y�R/B3Y{DQn/YfU�A3B/C�DQF>HPB/KPL|oPWGHPA3x n3F>��Æ�HPWqn3Y'WGOQY�LIU ��FSDyF>Oqx�Y�WQU�Y'C�DQL>h KPx3x3WGHPx3WGF>K%DQYyDQH§z<H
OQH/;��rB3Y�DQn/FIB3oyDQH{WGY��kY����)Y'WrFNO]DQn)K D&�"DQn3Y�LIYmOQO\C�H%Æ WQY'oPA3LNK DGY'z{DGn3Y�U�A3B/CEDGFIHJB/K%L�oJWQHJA3x
�kY����)Y'WGO�K%WGYqDQn3Y�L>HPB3oJY�W�DGn3Y¶DGWGKPFIB/FIB3o x3WQH<C�Y'z<A3WGY¶º�F>LIL�LNKPO�D&��OQFIB/C�Y¶DGn3YyY�w<x3WQYmOQOQF>HPB
x/K%D�DQY'WQB±FNO[B3HPD��PY'WQh�HJ���7F>HPA)O�; � n/Y�B±DQn/YqU�A3B/C�DQF>HPB/KPL¥oPWGHPA/x FNO�z<Y�R/B3Y'z/�lDGn3Y¶B/KP��Y
H%U¥DQn3Y�A/OQY�W%��KPB/z � HPWrKyLNK%��Y�L�H%UXDGn3Y�Y�w<x)Y'WQF>�kY�B7D&�¤FNOrDQHT��YkY�B7DQY'WQYmzfF>B�DQn/Y�DGY�w�D[�)H9w
� EXHPA3W|B)K%�kY �E;	j�n3Y[LNKPO�D|DGn3FIB/oq�)Y�U�HPWGY�O�A/�3�kFSDQDQF>B3oqDQn/Y�FIB/x3A<DcFNO�DQHTY�B7DQY'W�DQn3Y�Y�Æ �kKPFIL
KPz/z<WQYmOQO]DGHfº�n3FNCgn±DQn3Y¶A)O�Y'W�º�F>OQn3YmO\DQH�WGY'C�Y�F>�PY�DQn/Y¶WQYmO�A/LSDgO�;�jlH�OQA3�3�kFID&��x3WGY'OGO\DQn3Y
�3A<DQDQHJB � Â�A3B�DGn3Yq���rd¹x3WQHJoPWgK%� �E;cb�U DGY�W[O�A/�3�kF>OGO�F>HPB H%UXDGn3Y�F>B3x3A3D&�¤FID]�kF>oPn7DrDgK"�JY
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OQHP�kYkDQF>�kY¶DQH Cgn3Y'C(� DQn3YTFIB3x/A<D�z3K%DGK���F>BËHPWgz<Y'W[DQH�Y'FSDGn3Y�W�C�HJB<R/WG� DGn3YyO�DGKPW�DGFIB3ofHPU
DQn/Yrx3WGHPoJWGKP� �PHPW³oPY'B3Y�WgK DGYcK%ByY�WGWQHJWX�kY'OGOQKPoPYJ;�� UlF>B/C�HPWGWQYmCED	F>B3x3A3D&�3OQA/CgnTKPO	F>B/C�HJWQWGY'C�D
oPY'B3YcC�H�z3Y'OXF>BqDGn3Y|DGY�w�D�KPWQYmK]U�HPW³z<Y�R/B/FIB3o�U�A3B/C�DQF>HPB/KPL)oJWQHJA3xk��Y'����Y�WgO��JDQn/Y�WGYcº�F>LIL��)Y
K%B�Y�WGWGHPW��kY'OGOQKPoPY]x)HJFIB7DQF>B3oqHJA<D�DQn3Y[F>B/C�HPWGWQYmCEDQL>h¶Y'BJDGY�WGY'zyoPY'B3Y'O';Xj�n3Y[Y�WGWGHPWgO	C'K%B{�)Y
C�HJWQWGY'C�DQYmz{�7h{x3WGY'OGOQFIB3o¶DQn3Y��/KPC(���3A<DQDQHJB F>B�DQn/Y�º³Y����/WQH º|OQY�W%�)Cgn/KPB3oPF>B3o¶º�n)K Drº�KPO
º�WGHPB3o KPB/z±DGn3YyOQA3�3�kFIDkKPoJK%F>B"; j�n3YTx3WGHPoJWGKP� º�F>LIL�B3HPD�O�DGKPW�D�A3B7DQF>L³KPLIL³Y�WGWQHJWGO�K%WGY
C�HJWQWGY'C�DQYmz¤;l� U"DGn3Y]FIB3x/A<D³FNO³C�HPWGWGY'CED%�PHJBqDQn3Y]H%DGn3Y�W³n/KPB/z#�JDQn3Y]x3WGHPoPWgK%�ªº�FIL>L¤O¸DgK%WQD	K%B)z
K�º	Y'�{x/K%oJY\C�HPB<R)WQ�kF>B3o¶O�A)C�C�Y'Y'z<YmzyOQA3�3�kFNOQOQF>HPB{º�FIL>LlKPx3x)YmK%Wm;¥j�n3Y[A/OQY�W�º�F>L>L"WQYmC�Y'FI�JY
DQn/Y[WQYmO�A3LIDGO�U�WQHJ�½DQn/Y����rd�x3WGY'z3F>C�DQF>HPB{H%U�oPY'B3Y\U�A3B/C�DQF>HPBf��F>K�Y�Æ �qK%F>LlKJO|O�H�HJB�KJO�DQn3Y
x3WGHPoJWGKP�½F>OrWGY'KPz3hP;|j�n3Y�WQYmO�A3LIDGOrK%WGY�OQY�B7DcDGHqDQn3Y�A/OQY�Wr�7h�Y�Æ �qK%F>L���F>B�º�n3FNCgnfDQn3Y'WQY�F>O
K�LIF>B)�TDQHqK�º	Y'��x)K%oPY\C�HJB7DGK%F>B3F>B3ok�kHPWGY]z<Y�DGKPFIL>Y'z�L>F>O�D|H%U�DQn3Y[WGY'OQA3LIDGO';

?3A3WQDQn/Y�W	z3H º�B�DGn3Yc�qKPFIBqx/KPoPY��3A3D¥B3H%D³O�n3H º�BkF>BT?�FIoJA3WGY|^)�JKPWQY�WGY�L>Y�� KPBJDXL>F>B)�<O�DQH
H%DGn3Y�W\z3K%DGK%�)KPOQY'O|OQA/Cgn KJOcdf��V³�5�¤VXA3�/d�Y'z#�/8��lb]�<j���vXB7DQWGY�3�Y�DGCP;]j�n/Y'OQY�L>FIB)�<O]C�KPB
��YTA/OQY�U�A3L³º�n3Y'B§O�YmK%WgCgn3FIB/o{U�HPW�F>B<U�HJWQ�qK DGFIHJB§K%��HPA<DkO�x�Y'C�FSR�CqoPY'B3Y'O&��Y�� K%L>A/K DGFIB/ofDQn3Y
U�A3B/C�DQF>HPB/KPL¤oPWGHPA3x)O�K%B/zTDQn3Y[WGY'OQA3LIDGO³U�WGHP� DGn3Y[x3WGY'z<FNCEDGFIHJB";

j�n3YkWQYmO�A/LSDgO]OQY�B7D\��h�Y�Æ �qK%F>L�DGHTDGn3YkA/OQY�W[C�HJBJDgK%F>B/O]FIB3U�HPWG�kK%DQF>HPB KP�)HJA<D\DQn3Ykx3WGY�Æ
z<FNCEDGFIHJB��kH�z3Y�LNOcK%B)z{DQn3Y�C�LNKPOGO�FIR)C'K DQF>HPB)O��qKPz<YJ;rj�n3Y�DQn3WGY�Y���Y'O�D\x3WQYmz<FNCEDQF>HPBf�kH<z<Y'L>O
K%WGY�x/WQYmO�Y'BJDGY'z#�"DQn3YmO�YkK%WGY�z3Y�R/B3Ymz ��h�F>B<U�HJWQ�qK DGFIHJB KP�)HJA<DrDGn3Y �PY'WQB3Y'L>O\KPB/z�DGn3YkHPx<Æ
DQF>HPB)O	A)O�Ymz¤;�j�n3Yrx�Y�WQU�HPWG�qK%B/C�Y��<KPO	F>BTDGn3Yr� KPLIA3YmO³H%U � 
���� K%B/z � 
 � ¯ ¯�®�� ��� �3K%B/z¶DQn3Y
B�A3����Y�W\HPU	oPY'B3Y'O[C�L>KJOQOQFIR/Y'z KPO\a�D%�lV�U ��a�U �lHJW\V�D&��K%WGY�x3WGY'OQY�B7DGY'zfU�HJW[Y'KJCgn x3WGY'z<FNCEÆ
DQF>HPB ��H<z<Y'L(;]j�n3YkC�LNKPOGO�FIR)C�K%DQF>HPBfz3K%DGK¶FNOcDQn3Y�LIFNO¸DgOcHPU¥C�LNKPOGO�FIR/YmzfoPY'B3Y'Ocx3WQH<z<A)C�Y'z/�)��h
DQn/Yyx3WGY'z3F>C�DQF>HPB �kH<z<Y'L>OkK%x/x3LIF>Y'z HPB DQn3Y{z3K DgK º�FIDQn WgK%B/z<HJ�kF43'Y'zËHJWGz<Y'W';Ëj�n3Y�L>F>O�DGO
DQn)K D¥K%WGY�x3WGY'OQY�B7DQYmzkK%WGY	DGn3HJOQY|C�HJB7DGK%F>B3F>B3o/°�K'��DGn3Y|�kY����)Y'WGO�HPU)DGn3Y�U�A3B)CEDQF>HPB)K%L3oJWQHJA3x
��KJC�C�HPWgz<FIB/o±DQH d E u _ �yC�LNKPOGOQFSR/Ymz�KPOTB3HPB<Æ �kY����)Y'WGOq��h DQn/Y ���rd O �(a�U;� �r� �qDQn3Y
B3HJB<Æ �kY'����Y�WgO �(KPC�C�HPWgz<F>B3o¶DGH�d E u _ �\C�L>KJOQOQFIR/Y'z KPOr��Y'����Y�WgO]�7h�DQn3Yq���rd O���V�U;� �
K%B)zqR/B/KPLIL>hTC%�XDGn3Y\x3WGY���FIHJA/OQLIhqA3B)K%B3B3HPDGK%DQY'zToPY'B3Y'O �(d E u _��	DQn/K%D|K%WGYrx3WGY'z3F>C�DQY'z�KPO
�kY����)Y'WGO���hqDGn3Y����rd O�;

� � � � >@13�$-*%?1 )+8 � �"!$#&%('*)+!$,.-�/0-�,.1213'*45#6,�%('*)+!"1
* 
N+�
�� ¿y67�m#����'� � � �)¦ � #�£¥67�9Ì"&��m67!
�	67.3�9��&���1
j�n3Y{WGY'OQA3LSDgOkH%U]DQn3Y{Y�w�x�Y�WGF>��Y'B7DGOqOQn3H º½DGn/K DTOQHP�kY{H%UrDQn3Y{U�A3B)CEDQF>HPB)K%L|C�LNKPOGOQY'OkC�KPB
��Y�WQYmC�HJoPB3F<3�Ymz A)O�F>B3o ���]d�O¶DGWGKPFIB/Y'z HPB�Y�w�x/WQYmOQOQFIHJB z/K DGK/; � DTº³KJO¶OQA3oPoJY'O�DQY'z ��h
* 8	WGH º�BTY�DcK%L:�i�%�J�P�%,3DGn/K D	���]d�O�x3WGH ��F>z3Y³OQA3x�Y�WGFIHJW�x�Y�WQU�HPWG�qK%B/C�Y�FIBkx3WGY'z<FNCEDGFIB/orU�A/B/CEÆ
DQF>HPB)K%L¥C�L>KJOQO�C�HP�kx/KPWQYmz�DGH�H%DGn3Y�W��kY�DQn3H<z3O';f?3HPW�K%L>L¥C�LNKPOGO�YmO���Y�w3C�Y'x<D�U�HJW[DQn3YTn3Y�L>FSw�Æ
DQA/WQB<Æ n3Y'LIFIw�C�LNKPOGO��mFSD�º�KPO¤DGn3Y³�<�rd�O�A/OQFIB/o�DQn3Y³x�HPL>h7B/HP�kF>KPLPHJWlWgKPz<FNK%LJ�/KPOQF>O.�PY'WQB/Y�L%DGn/K D
�qKPz<Y	DQn/Y³��Y'O�D�x3WGY'z<FNCEDGFIHJB/OlF>B�DQn3YmO�Y�Y�w<x�Y�WGFI�kY'BJDgO�;�j�n3Y�C�LNKPOGOlHPU/x3WGH%DGY�F>B/O�C�HPB7DgK%F>B3FIB/o
n3Y'LIFIw�Æ(DGA3WQB3Æ n3Y'LIFIwT�kH%DGFSU�OcF>O|B3H%DcY�w<x)YmCEDQYmz�HPB{�3F>HPL>HPoPFNC�KPL¤oPWGHPA3B)z3O³DQHq��Y[U�A3B/C�DQF>HPB/KPLIL>h
WGY�LNK DQYmz#�<n3Y'B/C�Y\A/OQY'z{KPO�C�HPB7DQWGHPL�oJWQHJA3x";

j�n3Y³x)Y'W�U�HJWQ�qK%B)C�Y'O�H%U/DQn3Y����rd O�K%WGY¥x3WGY'OQY�B7DQYmz[F>B�j�K%�3L>Y1�3;�j�n3Y�� K%L>A3YmOlHPU � 
����
K%B)z � 

� ¯ ¯�®������ HP�<DgK%F>B3Y'z�F>B�DGn3Y'OQY�Y�w<x)Y'WQF>�kY�B7DGO�KPWQY³L>F>O�DQYmz�F>B�C�HPL>A3�kBqirKPB/z�t�� DQn3YmO�Y
� K%L>A3Y'OcK%WGY\DQn3Y�WGY'OQA3LIDGO�HJ�<DGKPFIB/Y'z{A/OQFIB/okDQn3Y[DGn3WGY�Y���Y'O�Dcx3WGY'z<FNCEDGFIHJB{��H<z<Y'L>O ��C�HPL>A3�kB
���qU�HPW�Y'KJCgn�U�A3B/C�DQF>HPB/KPL\C�L>KJOQO ��C�HPL>A3�kB�= � �|WGY�o7K%Wgz<LIYmOQOTH%U[DGn3Y �JY�WGB3Y�L]A/OQY'z¤; j�n3Y
� K%L>A3Y'OXH%U � 
������ x3WGY'OQY�B7DQYmz�F>BqDGn3YcK%WQDQFNC�L>Y��7K%WGY�LIFNO¸DGY'z7�(C�HJLIA3�kB¶²���DQH�C�HP�kx/K%WGY�º�FIDQn/�
DQn/Y'OQY]WGY'OQA3LIDGO|KPWQYrDQn/Y\DQn3WGY�Y[��Y'O�D|HP�<DgK%F>B3Y'zyA/OQFIB/okz3FSÅ�Y�WGY�B7D �PY'WQB/Y�LNO�;�a|HPDQY'�<DQn/K%D�DQn3Y
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� K%L>A3Y]H%U � 
���� C'K%BTHJB3L>h���Y\A/OQY'zqU�HJW³C�HP�kx/KPWQF>B3o�DGn3Y]x3WQYmz<FNCEDQF>HPBT��H<z<Y'L>O³F>ByK�C�LNKPOGO��
º�n3Y'WQYmKPO³DQn/Y � 

� ¯ ¯�®������ FNO|x�HJOGO�F>�3L>Y\DQHTC�HP�kx/K%WGY[��Y�D¸º³Y�Y�B{��H%DGn�x3WGY'z<FNCEDGFIHJB��kH<z<Y'L>O
F>B�K\C�LNKPOGO&�PK%B/z�x3WGY'z<FNCEDGFIHJB��kH<z<Y'L>O���Y�D¸º³Y�Y'B�z<FIÅ�Y�WGY�B7DXC�LNKPOGO�YmO�;�j�n3Y�B�A3����Y�W�HPU)oPY'B3Y'O
C�LNKPOGOQFSR/Ymz�F>B7DQH�HPB3Y�H%U	DQn3Y�U�HPA/W�C�K DGY�oJHPWGFIYmO ��C�HPL>A3�kB � DQHf^��E°rDQWGA3YkB3Y�o7K DQF>�PYmO �(a�D � �
U�K%LNOQY[x)H7O�FIDQF>�PYmO ��V�U(� ��U�K%LNO�Y[B/Y�oJK%DQF>�PYmO ��a|U;� ��K%B/z�DGWQA/Y�x)H7O�FIDQF>�PYmO ��VXD(� ��K%WGY[x3WGY'OQY�B7DQYmz
U�HPW�YmKPCgn��kH�z3Y�L ;	j�n3Y�a|D&�/VXU �)a�U�K%B)zyVXDc� K%L>A3Y'O|KPWQY[KPLILlOQA3�k�qK%WGF43'Y'zyH �PY'W�K�DGn3WGY�Y�Æ
U�HPLNz�C�WGHJOGO¸Æ � K%L>F>z3K%DQF>HPByY�w<x)Y'WQF>�kY�B7D';

b n3F>oPn{OQC�HPWGY]HPU�C�HJO�D�OGK9��FIB/oJO���� 
���� � �/K%B/z�KkOQC�HPWGY]C�LIH7O�Y]DGH ��=]U�HJW|d�K DQDQn3Y'º[» O
C�HJWQWGY�LNK DGFIHJByC�H7Y�¼¶C�F>Y�B7D ��� 

� ¯ ¯�®������ � �/F>B/z<FNC�K%DQYmO|KqoPH�H<zy��H<z<Y'L"U�HJW|x3WGY'z<FNCEDGFIHJB";	j�n3Y
Y'KJO�F>Y�W�K\oJWQHJA3x�HPU�oJY�B3YmO�K%WGY³DQH[x3WGY'z<FNCED%�%DGn3Y|n3F>oPn3Y'W�� K%L>A3Y�H%U�� 

� ¯ ¯�®������ F>O�HJ�<DGKPFIB/Y'z¤;j�n3Y�WGY'OQA3LIDGO�x3WGY'OQY�B7DGY'z�n3Y�WGY|K%WGY�FIB¶OQHP�kY|C'KPOQY'O�z<FIÅ�Y'WQY'B7DXU�WQHJ�eDGn3Y|WGY'OQA3LSDgO�x3WGY'OQY�B7DQYmz
��h * 8	WGH º�BTY�DcK%L:�i�%�J�P�%, �P�3A<DXWGY�LNK DGFI�JY�L>h[Y&$7A/KPL<H �PY�WgK%L>L ;lj�n3Y�F>W��kY�DGn3H<z�U�HJW�x3WGY'z<FNCEDGFIB3o
DQn/Y|oPY'B3Y'O���Y�L>HPB/oPF>B3o\DQH[DGn3YcjcM³b¾oPWGHPA3x�F>O	O�L>F>oPn7DQL>h���Y�DQDQY�W%�7�3A<D¥DGn3YcOQFSDGA/K DGFIHJBqF>OXDQn3Y
C�HJB7DQWgK%WGh�º�n/Y�B{FSDcC�HP�kY'O³DGHkx3WQYmz<FNCEDQF>HPB�H%U�DQn/Y[WQF>�)H7O�HJ�qK%L¤K%B/zyx3WGH%DGY'KPOQHP�kY]oPY'B3Y'O';

* 
N+�
N+ ¿y67�m#����'� � � �)¦ �y���'#�£¥67�9Ì"&��m6�! �	6�.<� ��&(��1
b|B/H%DQn/Y�W�K%x/x3WQH7KPCgnfDGHfx3WGY'z<FNCED[oPY'B3Y�U�A3B/C�DQF>HPB±º³KJOrDQHfC�L>A/O�DQY�W\DGn3YqoPY'B3Y'O\A)O�F>B3o�DQn3Y
C�L>A/O�DQY'WQF>B3oËK%L>oPHJWQFIDQn3� z3Y'OGC�WGFI��Y'z F>B��<Y'CEDGFIHJB � ; � ;�v¥KJCgnsC�LIA)O¸DGY�Wqº�KPOkHP�3DGK%F>B3Ymz ��h
OGC�K%B/B3FIB/okDQn3Y�C�HPL>A3�kB/OcH%U¥C�HJWQWGY�LNK DGFIHJBy� KPLIA3YmO��)FIB�DQn3Y�C�HPWGWGY�LNK DQF>HPB��qK DGWQFIw#��K%DrK¶C�Y'W�Æ
DGKPFIB¶C�A<DQHPÅy� K%L>A3Y|HPU�DQn3YcC�HPWGWQY'L>K%DQF>HPB";lv¥KPCgnqoJY�B3Y'�P�kY����)Y'W¥H%U�DGn3YcCgn3H7O�Y'B�U�A/B/CEDGFIHJB/K%L
oPWGHPA/x/��HP�<DgK%F>B/O�K%B�FIB)z<FI��FNz<A/KPL"C�L>A/O¸DGY�W|C�HPB7DGKPFIB3F>B3okoPY'B3Y'O	DGn/K D|n/K9�JY]C�HPWGWQY'L>K%DQF>HPBy�9KPLSÆ
A3YmO�n3F>oPn3Y'W�DQn/KPBkDQn3Y|C�A<DQHPÅy� K%L>A3YJ;�j�n/Y�oPY�B/Y'O�F>BqY'KJCgn�U�A3B)CEDQF>HPB)K%L)C�L>KJOQO�DQn/K%D¥KPCgn3F>Y��JY
DQn/YqDQn3WGY�YT�)YmO¸DkC�L>A/O¸DGY�WgO���KPC'C�HJWGz<F>B3o{DGHfDQn3Yyx)Y'W�U�HJWQ�qKPB/C�Yq�kY'KJO�A/WQY'��Y'B7DGO&��KPWQYqx3WGY�Æ
OQY�B7DQYmzTF>B�j�K%�/LIY � ;�j�n3Y]U�A3B)CEDQF>HPB)K%L"C�LNKPOGO³F>O�x/WQYmO�Y'BJDGY'zTFIBfC�HJLIA/��B =��3KPB/zqDGn3Y[oPY'B3Y'O
WGY�x3WGY'OQY�B7DQF>B3o�DQn/YqDQn3WGY�YT�)YmO¸D�C�LIA)O¸DGY�WgO�K%WGYqL>F>O�DQYmz±FIB§C�HPL>A3�kBa�<;{j�n3YTC�A3DQH%Ås� K%L>A3Y'O
K%WGY�L>FNO¸DGY'z�F>B C�HPL>A3�kB � �)DGn3Y�U�HPA3W]x�HJOGO�F>�3L>Y�C�L>KJOQOQFSR�C�K DGFIHJB/O �(a�D%�"V�U �"a�U ��K%B/z V�D(�rF>B
C�HJLIA/��B �TDGH{i6�"KPB/z{DGn3Y�x�Y�WQU�HPWG�qK%B/C�Y��kY'KJO�A/WQY'��Y'B7DGOcKPWQY�LIFNO�DQY'z FIB C�HJLIA3�kB tTK%B)z
²3;

bcO�º³Y³C'K%BkO�Y'Y�� º�n3Y'B�C�HP�kx/KPWQF>B3o|DGn3Y³D¸º	HrDGKP�3L>Y'O�U�HPW�x�Y�WQU�HPWG�kKPB/C�Y³H%U/DQn3Y�DGWGKPFIB3Ymz
���]d�O �(j�KP�3L>YF�'� �¤K%B/zfDQn3Y�x)Y'W�U�HJWQ�qKPB/C�Y�HPUXDQn/Y�C�LIA/O�DQY'WQF>B3o¶�kY�DQn3H<z �(j�KP�3L>Y � � ��DQn3Y
DQWgK%F>B3Ymz ���rd Ocx�Y�WQU�HPWG� �)Y�D�DQY'W]DQn/KPBfDQn3YkC�L>A/O�DQY'WQF>B3oT�kY�DQn3H<z#�¤K%B)z z<H�O�HTU�HPWcY'�PY'WQh
C�LNKPOGO�DQYmO¸DGY'z#��Y�w<C�Y�x<DqU�HJWqDQn/Yfn3F>O�DQHJB3YfoPY'B3Y'O�DGn/K D�K%WGY�x/WQYmz<F>C�DQYmz Y%$7A/K%L>LIh FIB���H%DGn
C�KJO�YmO�;�j�n3Ycn/Y�L>FSw�Æ DQA3WGB<Æ n3Y�L>FSwkx3WGH%DGY�F>B/O¥KPWQY|Y�w3C�L>A/z<Y'zTO�F>B/C�Y|DQn3Y'hkKPWQYcB3H%D¥Y�w<x)YmCEDQYmzkDQH
��Y�C�HPWGWGY�LNK DQYmz¤;

8³h x3L>H%DQDQF>B3o�DQn3Yqx�Y�WQU�HPWG�qK%B/C�Y'O[OQY�Yq?�FIoJA3WQYTi �l�kY'KJO�A3WGY'z FIB � 

� ¯ ¯�®������ ��H%U³DQn3YOQA3x)Y'WQ��FNO�Ymz�x3WGY'z3F>C�DQF>HPB ��Y�DQn3H<z �(�<�rd�O(�\HPB DQn/Y�w�Æ�K w<FIw K%o7K%F>B/O¸D]DQn/Y�A/B/O�A/x)Y'WQ��FNO�Ymz
x3WGY'z<FNCEDGFIHJBT�kY�DGn3H<z �(C�L>A/O�DQY�WGF>B3o��¥HPBTDQn3Y\h7Æ K%w<F>O&�JFID�F>O³x�HJOGO�F>�3L>YcDGH�OQY�Y\K�x/K DQDQY�WGB";XbcLIL
x3L>H%DQDQY'z�x)HJFIB7DgO�� Y�w<C�Y�x<D�U�HJWlDGn3Y�x)Y'W�U�HJWQ�qK%B)C�Y�U�HJW�x/WQYmz<F>C�DQF>B3o]n3F>O�DQHJB3Y³oPY�B/Y'O&�mL>F>Y	��Y�L>H º
DQn/Y�z<WgK9º�B�L>F>B3YP;�j�n3FNO|�kY'KPB/O�DGn/K DrDQn3Y�x�Y�WQU�HPWG�qK%B/C�Y[H%U�DQn3Y�x3WGY'z<FNCEDGFIHJB��kH<z<Y'L>OrK%WGY
oPY'B3Y�WgK%L>L>h���Y�DQDQY'W[º�n3Y�B A/OQFIB3oyDQn/YkOQA3x�Y�WG��F>OQY'z ��Y�DQn3H<z �/KPOQY'z HPB DQn3Y¶���]d�O���O�F>B/C�Y
DQn/Y[LIF>B3Y\FIL>L>A/O¸DGWGK%DQYmO�Y&$7A/K%L¤x�Y�WQU�HPWG�qK%B/C�YP;
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jcM³b = �%�7�P� � =B� � ='� �3;�� �/= =B�

� �%�P�7^ � =m� i ='� �3;��%�P² =J=
� �%�P�<i � =J= ^ ² �3; �Jt � ²

Â�v	��V = �%� � � i i � � � ² �3; i ^%� � ²
� �%� �J� � ² �3= � t �3; i ^%� � t
� �%� � = ^ ² �3= � ^ �3; i � � �J�

Â�� 8|�\� = � � �0� � � =J=9i � � � �3; ²P^J� �#�%²
� � � �0� � � =J=9i � � � �3; ²P^J� �#�%²
� � �P� t t � =J='t ���%t �3; ²J� � �#�%^

V¥Â|�]j�v = �%���P² � � � = �%² �3; tP²7i �#�
� �%� � = = ^ �P² �%t �3; tP²%� �#�
� �%� � � � ^ �P² �%^ �3; t7i ² �7t

-|���<j = �%�7�P^ � � ² ='t �3; ²P�%� =mt
� �%�7�P^ � � ² ='t �3; ²P�%� =mt
� �%�7�P^ � � ² ='t �3; ²P�%� =mt

-rj - = �%�7�3= � =m^ � � �3; �P�P� �
� �%�7�3= � =m^ � � �3; �P�P� - =
� �%�7�P� = =m^ � - = - �/; �J�#� - �

������� 	 	 
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� ¯ ¯�®������
jcM³b E[�]Â�= � ^ � �3; i%� �%�7�%� � ='� � ^ �3; �/='²

E]ar�l� � iPM �3; i%� �%�7�%� � ='� � ^ �3; �/='²
ErV¥�f�%^�� � �3; i%� �%�P�J² = ='� � � �3; � ^#�

Â�v	��V E]_]Âc���P²7M �3; ^ �%���%t ² =m� �P� � = �3; ^7i9�
E�-cÂ|�7�<= � �3; ^ �%����� =9� t �#� �%² �3; ^J�%^
E u �X=mt7iPM �3; ^ �%����� =9� =m� �P� �P� �3; ^3=
�

Â|� 8��\� E �7�X= � ^7M �3; i � � �%� �P^ � =J='t �<='� �3; tPtPt
E]_]Âc�%�J�7M �3; i � � �Ji =m² i =J=�� �%�P² �3; tP² �
E �7�X=m²P�7M �3; i � � �%� �P^ � =J=9i �%�Pt �3; tPt �

V¥Â|�]j�v E]?�Â|�J�P�7M �3; ^ �%��� � t � � = � � �3; t � i
E �J���P�3= � �3; ^ �%���%t � i �Pt ��� �3; t � �
E\_rÂ��0�Ji � �3; ^ �%���%^ ^ ^ �P² ��� �3; t#�%^

-|���<j E 8�Â|�3=m� � �3; ^J� �%�7�%^ � � ² ='t �3; ²P�%�
E]ar�l� � =9M �3; ^J� �%�7�%^ � � ² ='t �3; ²P�%�
E\ac�l� � � � �3; ^J� �%�7�%^ � � ² ='t �3; ²P�%�

������� 	 � 
 k���83)R(�8"= �,�����;8"���3J�&2�"�m(,)I��&�J#�^�"��8"����.#CSu�!#�;)RJ��#���"��(
���,&o��&'�,�3�j�'�m7�8"��X
�3�����"�L�����S��(
&�J�=>���,N��"!#���"!�8"���1.
��������(,*#�-�,���#�'�#.H�"!#�r*M���^����&'J#�^�"��8"�����S��(
&�J�=>�

TCUu�!��1��J#�"(,pO�,�,&�J#���IJ��3�L� �"(<(
*��-�,���5�"!#�1(
7��"�'= ��&]��&�J��^�"��8"��N���8"�e7�8"���3�����"�L� �'�
��(
&�J�=>� �TCmu�!��H��J#=<*M��8%(�)f.,�������r��&'�,�3�3�2$0�L�g�,�1?%�LNikq)QNi?�)vNi(�8ekl�m��8"�H&'���^�"�L�
�'����(,&'J#=>���j�"( �TCou�!#���,�,&�J#����(,) ��� � �o�,���3�� !(#$#&%('*),+���8"��&'���^�"�L� ���>�"!��I�vG�(
&`���^�r��(
&�J�=>�#��C
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F ��jcM³b ���]d�O�HJB�d E u _ � �7�P� � =B� � ='� �3;�� �)=
F>F ��jcM³b ���rd�O|HPB�M	LIA/O�DQY'W � �J^7� � = = � �3; i ��i

F>F>F ��Â�� 8|�\� ���]d�O�HJB�d E u _ � � �0� � � =J=9i � � � �3; ²P^7�
FI�)��Â�� 8|�\� ���rd�O|HPB�M	LIA/O�DQY'W � � =m^ i � ='�J� �Ji � �3; ²P^J�

������� 	 � 
 �r��p]�:8"�����m=>���"!�(T���m��8"�>J��3���g)R(�8<����$0�#����.S�"!#�;)RJ#�����"��(
���,&o��&'�,�3�3����C
Yv�O8"(
GZ� �1���0�O�'��� �:N+�"!#�;����$0�#���"��(,�g(�)��"!��H��&'�,�3�m���1�"!�� ����� � (,���
NiGI!���8"���,�
�'�s8"(LG ��� �>�,���s��� �:N��"!��F�#��$����2�"��(
�s�'� = �,�#�5*�/9��&�J#�^�"��8"����.b�"!#� ���
�-��C_u�!#�
)RJ��#���"��(
���,&���&'���3�<���0�b�"!��>=>�:�"!�(T�gJ#�3�L� �D��(,&�J�=>� � ���0� 
 �:N��"!��>�TJ�=H*M��8m(,)
.
���#���;7#8"���#�����"�L�K���;?��LNUkl)vNo?�)QN����0�Kkl� �D��(,&'J#=>� �O�"( ���:Nf���0�E$0���,&�&2/E�"!��
�
��&'J#���I(,)��"!#�e7M��83)R(�8"= �,�#����� �����������0���� !(#$#&%('*),+ �D��(
&�J�=>� �<�,���6���:C

* 
N+�
>� ¡ � 6�$%�m�q� � ¨�6�����&���1 �'5�6�Êl#���$P�'&(�)��.3���y� �)#�£2¨y& � 67� 67���m��8
j�n3Y�C�LIA)O¸DGY�WrC'K%Bf��Y�A/OQY'z�KJO|K¶z<Y�R/B3FIDQF>HPB�HPU�DQn3Y�oJWQHJA3x{H%UXx�HJOQFSDGFI�JY\DQWgK%F>B3F>B3o¶Y�w3KP��Æ
x3L>Y'O&�"DGn3F>O�K%x3x3WGHJKJCgn FNO[K%BËK DQDQY'��x3D[DQH{DQWGhfDGHfFIB��PYmO¸DGFIo7K DGY�º�n3Y�DQn3Y'W[DQn/YT���rd�O�K%WGY
K%�/LIYrDQH��)Y�D�DGY�W�WQYmC�HJoPB3F<3�Y]K%B/zTx3F>C(�qA/xToPY'B3Y'O³Y�w�x/WQYmOQOQY'zqF>ByK�OQFI�kF>L>KPW³x)K D�DGY�WGB/��FSU�DQn3Y
oPWGHPA/xTH%U�DQWgK%F>B3F>B3okY�w3K%�kx3L>Y'O³FNO³R/LSDGY�WGY'zyHPW � DQA3B/Y'z �]DQHqC�HJBJDgK%F>ByHJB3L>hkDQn3Y[oJY�B3YmO�º�FSDGn
DQn/Y[��H7O¸D|Cgn/KPWGKJCEDGY�WGF>O�DQFNCcY�w<x3WQYmOQOQF>HPBTx)K D�DGY�WGB";Xj�n3Y[WGY'OQA3LIDGO�HP�3DGK%F>B3YmzTº�n3Y'B�DQWgK%F>B3FIB/o
DQn/Y����]d�O]HPBfDGn3Y��JY'C�DQHPWgO|F>BfDGn3Y�C�LIA)O¸DGY�WgO��¤OQn3H º DQn/K%DrDGn3Y�C�LIA)O¸DGY�WgO|oPF>�PY�KTOQLIF>oPn7DGLIh
z<FIÅ�Y'WQY'B7Dr��FIY'ºpH%U�DGn3Y�C�L>KJOQOrz<Y�R/B/FSDGFIHJB�DQn)K%B z<Hyd E u _�;"?3HJWcY�w3KP��x/LIY'�/DGn3Y�WGF>�)H7O�HPÆ
�qK%LXC�LIA/O�DQY'W�C�HJBJDgK%F>B/O\�kHJO�D[H%U¥DGn3YqWGFI��HJOQHP�qK%L�oJY�B3YmO\�3A<D�K%LNOQH�OQHP�kYkB3HPB3Æ �kY����)Y'WGO
KPC'C�HJWGz<F>B3o]DQH�d E u _ �PDGn3F>O¥�kHPWGY�º�F>z<Y'LIhkz<Y�R/B3Y'zqC�L>KJOQOXF>O�WGY�LNK DGFI�JY�L>h�YmKPOQh[DQH�x/WQYmz<F>C�D';
b|B/H%DQn/Y�W\Y�w3K%�kx3L>Y�F>O]DGn3YqjcM³b C�LIA)O¸DGY�W%�¤º�n3F>Cgn±C�HJB7DGK%F>B/O]��FIWQDQA)K%L>LIhfB3H��kY����)Y'WGO\K D
K%L>L|K%B)z FNO¶KPLI�kHJO�DqFI�kx�HJOGO�F>�3L>Y{DQHËx3WGY'z3F>C�D';¾j�K%�3L>Y{�§z<FNO�x3LNK9h<O�DQn3YfWGY'OQA3LIDGO�U�HJWqDQn3Y
���]dZx3WGY'z<FNCEDGFIHJB/O|HPU�DQn3Y�jcM³b�K%B)z�DQn3Y�WQF>��HJOQHP�qK%L"oJY�B3YmO��)A/OQFIB3oy�)HPDQnfDGn3Y�d E u _
U�A3B/C�DQF>HPB/KPL�C�LNKPOGO�FIR)C�K%DQF>HPB/O ��OQY�YkWGH º|O|F �rKPB/z�F>F>F � � �lKPB/zfDGn3Y�z3Y�R/B3FIDQF>HPB �qKPz<Y���h{DQn3Y
C�L>A/O�DQY'WQF>B3oqK%L>oPHJWQFIDQn3� �(O�Y'Y\WQH º|O³F>F ��KPB/z��7F � ��;

�rB3YfH �PY'WGKPLIL³U�YmK DQA/WQYfFNOqDGn/K D¶FIDTFNOqY'KJO�F>Y�WqU�HJWkDQn3Y ���rd�O¶DQHËx3WGY'z3F>C�DqDQn3Y C�L>KJOQO
�kY����)Y'WGO�FIU�DQn3Y�oJWQHJA3xkF>O¥z<Y�R/B/Y'zk��h�C�LIA/O�DQY'WQF>B3o[WgK DGn3Y�W�DGn/K%BkDGn3Y|d E u _ z<Y�R/B3FIDQF>HPB/�
º�n3FNCgn�FNOcWGY�LNK DGFI�JY�L>hyHJ�7��F>HPA/OrO�F>B/C�Y�DQn/Y�oPY'B3Y'OrF>BfDQn3YkC�L>A/O�DQY'W]KPWQY�n/FIoJn3LIhfC�HPWGWQY'L>K%DQY'z";
?3HJW�Y�w3K%�kx3L>Y��JC�HP�kx/KPWQY	DQn/Y � 
���� F>B�WGH º§F>FIF ��DQH]DGn3Y � 
���� F>BkWQH º§F>�)� �Jn3Y�WGY�hPHPA�C�KPB
OQY�Y�Krn/FIoJn3Y�W�� K%L>A3Y³H%U � 
���� FSU)DQn3Y�C�LIA/O�DQY'WQF>B3o]�kY�DQn/H�z�z<Y�R/B3Y'O�DGn3Y³U�A3B/C�DQF>HPB/KPL<oPWGHPA3x";
j�n3Y	HP����FIHJA/Olz<WgK9º��/KJC(�cFNOlHPU/C�HPA/WGOQY�DQn)K DlDGn3Y	z3Y�R/B3FIDQF>HPB�HP�<DgK%F>B3Y'z��7h\C�L>A/O�DQY'WQF>B3oc�qK9h
��Y[��HJWQY\C�HJWQWGY�LNK DGY'z#���3A3D|FSD|FNO�B3HPD�B/Y'C�YmOQOGK%WGF>LIhkDGn3Y\DQWGA3Y[HPW�C�HP�kx3L>Y�DQY[HJB3YP;

j�n3FNO�Y�w<x�Y�WGFI�kY�B7D|FNO�FIB7DGY�WGY'O�DQF>B3okFIB�DQn/Y�KPOQx)YmCED�DQn)K D|FID|F>O�x�HJOGOQFI�3L>Y\DQHqO�DGKPW�D�U�WGHP�
HPB/LIh HPB3YqoJY�B3YTKPB/z HP�<DgK%F>BËK7$7A3FSDGY¶WGY'KPOQHPB)K%�3L>Y�C�LIA)O¸DGY�W�WGY�x/WQYmO�Y'BJDGFIB/o{K�U�A/B/CEDGFIHJB/K%L
C�LNKPOGO&��º�n/F>CgnË�qK9h±�)YTU�A3WQDQn3Y'W�KPB/K%L>h63�Y'z±F>BËDGn3Y����]d�O'; b|B/H%DQn/Y�W��9KPLIA)K%�3L>YTKPOQx�Y'CED
FNO[DQn)K D&��º�n3Y'BËDQWgK%F>B3F>B3ofHPB±DGn3YyC�LIA)O¸DGY�WgO���FSD�F>O�x)H7OQOQF>�3LIYTFIB OQHP�kY¶C'KPOQY'O[DGH�x3FNC(� A/x
oPY'B3Y'O[DQn/K%D�º	Y'WQYqY�w3C�L>A/z<Y'z U�WGHP� DQn3Y�C�L>A/O�DQY�W��3A<D�F>B/C�L>A/z<YmzËF>B±DQn3YTd E u _·z<Y�R/B/FSÆ
DQF>HPB±HPU	DGn3YqU�A3B/C�DQF>HPB/KPLXoPWGHPA/x";Tj�n3Y'WQYqK%WGY¶OQHP�kYkY�w3K%�kx3L>Y'O[HPU	DGn3Y¶oJY�B3YmO\Y�w3C�L>A/z<Ymz
U�WGHP�ªDQn3Y]C�L>A/O¸DGY�WgOXDGn/K D�K%WGY�U�HPA3B)zqDQH��)Y'LIHJB3o�DGH[DQn3YrU�A3B/C�DQF>HPB/KPL/oJWQHJA3xq��h�DGn3Y]�<�rd�O
DQWgK%F>B3Ymz�HPB DQn3YqC�LIA/O�DQY'W';�j�n3YkY�w3K%�kx3L>Y'O\KPWQY�U�HPA3B)z º�n3Y'B�DGWGKPFIB3F>B3o�HPB DQn3YqC�LIA/O�DQY'WGO
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J#74C
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.,8"(
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&�J�=>�3
�N��"!#���TJ#=<*M��8f(,)47M(
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����� �H��8"��&����^�"�L�K�'�K��(
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CU�"!��e�#��.B�
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��&2/5&'�,*M��&'���F7#8"���3�����%���5�"!��
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DQn)K D�K%WGY�U�WGHP� DGn3YqC�LNKPOGO�YmOrDQn/K%D[KPWQY�Y'KJO�F>Y�WrDQH{x3WGY'z3F>C�D';�?/HPW\Y�w3KP��x/LIY'�¤DQn3YkWGY'OQx3F>WGK%Æ
DQHJWQhToPY�B/Y'O���d E u _ ��E5B[�l�/='^�MsK%B/z E]V¥�l��i t7Msº	Y'WQY\Y�w3C�LIA/z3Y'zyU�WQHJ� DQn/Y�C�L>A/O¸DGY�WgO��
º�n3Y'WQYmKPO�DGn3Yq���rd�OrDGWGKPFIB3YmzfHPB�DQn3YkC�L>A/O�DQY�WgOrWQYmC�HPoJB3F<3�Y'z�DGn3Y��ÁKJOc�kY'����Y�WgOcHPUXDQn3Y
U�A3B/C�DQF>HPB/KPLlC�LNKPOGO';³beOQF>��F>LNK%W�Y�w3KP��x/LIY�FNO�F>LIL>A/O�DQWgK DGY'z���hTDGn3Y�C�h7DGHPx3LNKPOQ�kF>C\WGFI��HJOQHP�qKPL
oPY'B3Y'O ��d E u _ �.E5B[�X=mtP� � KPB/z E 8�Â|�P�Jt � �Pº�n3F>Cgn¶KPWQY�Y�w3C�L>A/z<Y'z�U�WGHP��DQn3Y]C�L>A/O�DQY�W
�3A<D|WGY'C�HPoJB3F43'Y'zT�7h¶DQn3Y����]d�O';

� D�º�KPO[KPL>OQHfFIB��JY'O�DQF>oJK DGY'z º�n3Y�DQn3Y'W�DQn/Yy���rd O�K%WGY¶K%�/LIYqDGHfx)Y'W�U�HJWQ��K�DQWGA<DGn<U�A3L
x3WGY'z<FNCEDGFIHJB�H%U�C�LNKPOGOl�kY����)Y'WGO�oJFI�JY�B�HJB3LIh[n)K%LIU3DQn3Y³oPWGHPA/x�H%U/x�HJOQFIDQF>�PY³oPY�B/Y'O�KPC�C�HPWgz<F>B3o
DQH�d E u _�;<j�n3FNO³KPx3x3WGHJKJCgnkOQn3H º|OXDQn/K%D	DGn3Y\�<�rd�O³K%WGYrC'K%x/KP�3LIYcH%U"x3FNC(��FIB3o�A3x�$7A3FIDQY
KcU�Y�º HPU3DQn/Y³WGY��qKPFIB3F>B3o]n/K%LIU � º�n3FNCgn�FNO�FIB7DGY�WGY'O�DQF>B3o]OQF>B/C�Y	DQn3YmO�Y�oJY�B3YmO�º³Y�WGY¥LNK%��Y�L>Y'z�KPO
B3Y'oJK DGFI�JY�FIBkDGn3Y|DGWGKPFIB3F>B3o�z3K%DGK[OQY�Dm;�j�n/F>OXC'KPOQY�F>O¥x)H7OQOQF>�3LIY'�JOQFIB)C�Y�DGn3Yr���]d�OXn/K9�JY�DQn3Y
K%�/FIL>FSD¸hkDGH�C�HPB/O�DQWGA/C�D�K�C�LNKPOGO�FIR/Y'W	º�FIDQn{K � OQH%U D��kKPWQoJFIB �(��º�n3FNCgnT�kY'KPB/O	DQn/K%D�FSD|K%L>L>H º|O
U�HPWrO�HJ��Y[Y�w3K%�kx3L>Y'O ��HJA<DQL>F>Y�WgO;�³DGHq�)Y�HPB�DQn3Y�º�WQHJB3oqO�FNz<Y[H%U�DGn3Y�n�h�x)Y'WQx3LNK%B/YP;¥j�n3YmO�Y
HPA3DQL>FIY'WGO&�<º�n3Y�BfB/H%D|Y�w3C�LIA/z3Y'zyU�WQHJ�½DGn3Y�x�HJOQFSDGFI�JYrDGWGKPFIB/FIB3o¶z/K DGKqOQY�D%�3º�F>LIL�C�HPB7DGWQF>�3A<DGY
DQH�K��kHPWGYrC�HPWGWQYmCED¥x/F>C�DQA3WGYcHPU"DQn3Yrx)H7O�FIDQF>�PYroPWGHPA3x��Jn3Y'B/C�Y]x3WGHP�kH%DGY�DQn/Y]C�HPB/O�DQWGA/CEDGFIHJB
H%U"K���HJWQY�DGWQA/Ycx3WGY'z<FNCEDGFIHJBq�kH�z3Y�L ;�j�K%�/LIYr��O�n/H º|O�DQn3YcU�A3B/C�DQF>HPB/KPL�C�L>KJOQO �(C�HJLIA3�kB�= � �
DQn/YrDGH%DgK%L¤B�A3����Y�W�HPU�oJY�B3YmO�FIByDQn3Y[d E u _�C�L>KJOQO���C�HPL>A3�kBE�'� ��DGn3Y[B�A3����Y�W�HPU�oPY'B3Y'O
DQWgK%F>B3YmzkHPB/��K%B/z�DGn3YcB�A3���)Y'W¥HPUld E u _ oPY'B3Y'O¥L>KP�)Y'LIYmzqB3Y�o7K DGFI�JY ��C�HJLIA/��B � K%B/zk�6�E;
j�n3Y�B�A3���)Y'WrHPU�oPY�B/Y'O|HPU�DQn3Y�B3Y�o7K DGFI�JY�L>hTLNK%��Y�L>Y'z{DGn/K DrDQn3Yk���rd�O]K%WGY�KP�3LIY�DQH¶x3FNC(�
A3x/�)K%WGYrL>F>O�DQYmz�FIBfC�HJLIA/��Bf�<;

j�n3Y'OQY[WGY'OQA3LSDgO�K%L>LIH º¾A/O�DQHk��Y�L>FIY'�PY\DGn/K D�DGn3Y�C�LNKPOGO�FIR)C'K DQF>HPB)O	�qKJz<Y\�7hTDQn3Y��<�rd�O
K%WGY $7A3FIDQYXDGWQA/Y�� O�F>B/C�Y�DQn3Y³���rd�O�x3WGH �PY�DGn/K D"DGn3Y�h\�qK%B)K%oPY�DGH�R/B/z���Y'����Y�WgOlKPLSDGn3HPA3oJn
DQn/Y�DGWGKPFIB3F>B3o�FIB3U�HPWG�kK%DQF>HPB�FNO\B3HPD]Y'BJDGFIWGY�L>hfC�HJWQWGY'C�D';�j�n3Y�x3WGY'z<FNCEDGFIHJB ��Y'C�HJ�kY'O]�kHPWGY
DQWGA<DGn<U�A3L�K%B/z C�HJWQWGY'C�D�FSUrº	Yyn/K9�PY¶�qKPB7h±Y�w<KP�kx3LIYmO�HPU|�kY�����Y�WgO�H%U�DGn3YTU�A/B/CEDGFIHJB/K%L
oPWGHPA/x¶DQHkDGWGKPFIByDQn/Y����rd�O|HPB";
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��BTHJWGz3Y�WXDGH�Y'B/K%�3L>Y\K�C�Y'LIL)DQH�Y�w<n3F>�3FID�K�O�x�Y'C�FSR�C|U�A3B)CEDQF>HPBTDQn3Y'WQY]K%WGYrOQHP�kYcoJY�B3YmOXDGn/K D
��A)O¸D¥��Y|Y�w�x/WQYmOQOQY'z#�Jn3Y�B)C�Y|C�HPÆ WGY�oJA3LNK DQYmz¤;�bcB/K%L>HPoJHPA/O�DGH[DQn/F>O&�7K�WQYmKPOQHPB/KP�3LIY	DQn/HPA3oJnJD
OQn3HPA3LNz¶��Y]DQn/K%D|O�HJ��Y\OQx)YmC�FIR)C]oPY�B/Y'O³��A/O�D��)Y�OQFIL>Y�B)C�Y'z ��HJW�KPB7DQF¤C�HPÆ WGY�oJA3L>K%DQYmz���U�HJW�K
C�Y'LIL�DQHy�)YkK%�/LIY�DQHyC'K%WGWQh�HPA3D]KTC�Y�WQDGKPFIB{U�A3B)CEDQF>HPBl;]V¥L>KPA/O�F>�3L>Y�º�K9h<O�DQH�z<FNOQC�H �PY�WrK%B7DQF
C�HPÆ WGY�oJA3LNK DQYmz�oJY�B3YmO[C�HPA/L>z ��YkDQH���Y�FIDQn/Y�W�A/OQYkDQn/Y¶K%�/OQHPL>A<DQYq� KPLIA3YmO���HPW\DGn3Y¶O $7A/KPWQYmz
� K%L>A3Y'OrH%U¥DQn3Y�Y�w<x3WGY'OGO�F>HPBfWgK DGFIH7O|F>B�DGn3Y�HJWQF>oPF>B/KPL�z3K%DGK�O�Y�DGO';]�rO�F>B3oyDQn3YkK%�/OQHPL>A<DGY�HPW
DQn/YkO;$7A/K%WGY'z � K%L>A3Y'O]H%U	DQn3YkY�w�x/WQYmOQOQFIHJB WgK DGFIH7Oc�kY'KPB/O&�"H%U�C�HPA/WGOQY���DQn)K D�B3H�B3Y�o7K DGFI�JY
� K%L>A3Y'O�KPWQY]x3WGY'OQY�B7D|K%B/zyDGn/K D�DGn3Y[Y�w<x3WGY'OGO�F>HPByx3WGH%R/L>Y'O�K%WGY[O�HJ�kY�º�n/K%D��kH<z<FIR/Y'z";

�cOQFIB/oqDQn3Y�K%�/OQHPL>A<DGY[�9KPLIA/Y'O|HPU�DQn3Y�z3K DgKqO�Y�DrKPOcFIB<Æ�z3K%DGK�DQH¶DQn3Yk���rd�OcWQYmO�A/LSDgO|F>B
L>Y'OGOlOQx)YmC�FIR)C�Y�w<x3WGY'OGOQFIHJB]x)K D�DGY�WGB/O�U�HJW�K%L>LPoJY�B3YmO��mº�n3FNCgn[FIB�DQA3WGB[WQYmO�A/LSDgO"F>B�K�x3WGY'z<FNCEDGFIHJB
B3HPD�KPO[oJH�H�z±KJO[DQn/Y¶HPB3YTA/O�F>B3ofDGn3Y¶HJWQF>oPF>B/K%LXz/K DGK O�Y�D';fj�n3Y¶WGY'OQA3LIDGO�KPWQY¶OQn3H º�B±F>B
j�K%�3L>Y[^3;

� DyOQY�Y��qOqL>F<�PY�DQn3Y x3WQYmz<FNCEDQF>HPBs�kH<z<Y�Lc�)YmC�HP�kYmOqLIYmOQOTO�x�Y'C�FSR)C{º�n/Y�BsDQWgK%F>B3Ymz HJB
DQn/F>Orz3K DgK3;�� DcFNO|n/KPWGz3Y�W�DGH¶R/B/z�DGn3Y�DGWQA/Y�x)H7O�FIDQF>�PYmO ��DQn3Y�B�A3���)Y'WcHPU�U�K%LNO�Y�B/Y�oJK%DQF>�PYmO
F>B/C�WGY'KJO�YmO;� �7HJB¶DGn3Y[H%DGn3Y�W�n/KPB/z#�<FID|F>O�L>Y'OGO³LIF<�PY'LIhqU�HJW�K�oJY�B3Y]DGH���Y\x3WGY'z<FNCEDGY'z�KPO	U�K%LNO�Y
x�HJOQFSDGFI�JY ��DQn3Y[B�A3���)Y'W�H%U�DQWGA3Y\B3Y�o7K DQF>�PYmO³FIB/C�WQYmKPOQY%��;���B{C�HJB/C�L>A/OQFIHJB¶DGn3F>O|��YmK%B/O³DGn/K D
DQn/Y�Y�w<x3WQYmOQOQF>HPB �JY'C�DQHPWgO�O�Y'Y��ZDGH ��Y'C�HP�kY{�kHPWGY�OQY�x/KPWGK%DQYmz#�XF ; YJ; FIU\KPB Y�w<x3WQYmOQOQF>HPB
�PYmCEDGHPWX�kHJO�D	C�Y�WQDGK%F>B3L>h���Y�L>HPB/oJO�DGH[DQn/Ycx�HJOQFSDGFI�JY|oPWGHPA3xqFID	º�F>L>L)��YcY'�PY�Bq�kHJWQY�HJ�7��F>HPA/O
º�n3Y'ByA/OQF>B3okDQn3Y��<�rd�O�HJByDGn3Y[�kH<z<FSR)Y'z{z3K DgKkO�Y�DGO';

j�n3Y{K%x3x3WGHJKJCgnËz<Y'OGC�WGFI��Y'z n3Y�WGYyz3H7YmO�B/H%DqO�x�Y'C�FSR)C'K%L>LIh R/B)zËDQn/YToPY'B3Y'O�DQn)K DqK%WGY
Y�B7DGFIWGY�L>hqK%B7DQF�C�HPÆ WGY�oJA3L>K%DQYmz#�PFID³�qK9hqK%LNOQH�oPA/F>z<YrA/O	DQH�DQn3Y]oPY'B3Y'O¥DQn/K%D�KPWQYcx/K%WQDQL>hqK%B7DQF
C�HPÆ WGY�oJA3LNK DQYmz¤; � n3Y�B K%x3x/LIh�F>B3oTDGn3FNOrº�K9h{H%U	DQn3F>B)��FIB/oTDGHTDGn3Yqz3K DgKTOQY�D&�lB3HTHJ�7��F>HPA/O
x/K%D�DQY'WQBsF>BsDQn3Y z3K DgK±F>OT��F>OQA/K%L>F<3�Y'z"; � n3Y'B�LIH�H'�7F>B3o±U�HJW¶oPY'B3Y'OkDGn/K D�K%WGY�K%B7DQF]C�H%Æ
WGY�oPA/L>K%DQY'z/�JDGn3Y'OQY\�kFIoJnJD�K%x/x)YmK%W�KPO	DQn/Y]oJY�B3YmO³DQn/K%D|K%WGYcx3WGY'OQY�B7D�FIByDQn/Y\C�L>KJOQO³HPU"U�K%LNO�Y
x�HJOQFSDGFI�JY'O]A/OQFIB3oyDQn/Ykz/K DGK�OQY�DGO]HPU³K%�)O�HJLIA<DGY�HJW]O;$7A/K%WGY'z � K%L>A3Y'O&�¤�3A<D[B3HPD\x/WQYmO�Y'BJD\F>B
DQn/Y�C�L>KJOQOrH%U�U�KPL>OQY�x�HJOQFIDQF>�PY'OrA/OQFIB/o¶DQn/Y�HJWQF>oPF>B/K%L�z3K%DGKTOQY�Dm;\v�w3K%�kx3L>Y'O]H%U¥oJY�B3YmO|DGn/K D
U�A3LIR/L>LXDQn/Y'OQY¶WQY%$7A3FIWGY��kY'BJDgO�K%WGYP°�K'�[KPBJDGF	jcM³b YJ; o); E\?��l�3='� � �"� �[K%B7DQF	WQYmO�x/FIWgK DGHPWGh
YP; o/;DE�8��l�#� � M ��C&�rK%B7DQF�WGFI��HJOQHP�qKPL�YJ; o);DErV¥�f�P�%²�M �¤K%B/z z��cKPB7DQF�x3WGH%DQYmKPOQHP�qK%L�YP; o/;
E �7Â[=J=9i � ��B3HfK%B7DQF�n3FNO�DQHPB)K%L�U�HPA3B)z��E;�j�n3Y'OQY�WGY'OQA3LIDGO\K%WGY $JA/FSDGY�� K%oJA3YkK%B/z O�n3HJA3LNz
��YrWGY�LNK DGY'zkDGH���H%DGn¶DQn/Y]x�Y�WQU�HPWG�qK%B/C�Y|H%UlDQn3Y\x3WGY'z<FNCEDGFIHJB¶�kH<z<Y�L:�3K%B/zqDQH�DQn3Y]B�A3����Y�W
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H%U�DQF>�kY'O|KkOQx)YmC�FIR)C\oPY'B3Y\n/KPO���Y�Y'B�x/WQYmz<F>C�DQYmz¶DGHq�)Y'LIHJB3o�DQH¶KkC�Y'W�DgK%F>ByoJWQHJA3x";

* 
N+�
NÈ �q�'5�6J�yÊl#���$P�'&�����.3�|É��(.3�m�'6���4	6��'�'6�!
j�n3Yk���rd�Orº³Y�WGY[DQWgK%F>B3Y'zfDQHTWGY'C�HPoJB3F43'Y�KqU�Y'ºeKPz3z<FIDQF>HPB)K%L�U�A3B/CEDGFIHJB/K%L�C�LNKPOGOQY'O&�)K%x)K%WQD
U�WGHP� DQn/YkOQFIwfU�A3B/CEDGFIHJB/K%L�C�L>KJOQOQY'OrY�� K%L>A/K%DQY'z FIB DQn/Y�Y�w�x�Y�WGF>��Y'B7DGO\K%��H �PYJ; B\Y�h�º	HJWGz/O
º³Y�WGYqA/O�Ymz DQH OQY'KPWGCgn DGn3YTz<YmOQC�WQF>x<DQF>HPB)O�H%U�DGn3YThJY'KPO�D�oPY'B3Y'O'; u Y�B3YmO[DGn/K D��qK%DGCgn3Ymz
DQn/Y �PY�h�º³HPWgz3O�º³Y�WGY]o7K DGn3Y�WGY'zTDQH¶K�U�A3B)CEDQF>HPB)K%LloJWQHJA3x/�<º�n3FNCgn{º³KJO�A/OQY'zyU�HPW|DQWgK%F>B3FIB/o
DQn/Y����rd�OcHPB";	v�w3K%�kx3L>Y'O�HPUXO�A/Cgn � B3Y�º �]U�A3B/C�DQF>HPB/KPLloPWGHPA/x/O³DQn/K%D|º	Y'WQY[YmO¸DgK%�3L>FNO�n3Ymz
A/OQFIB/o �PY'h�º	HJWGz[OQY'KPWGCgn/� KPWQYXx�Y�WGH9w<F>OQHP�qKPLPoPY'B3Y'O��¸=9��oJY�B3YmO;� �%K%B/z�C�Y�L>L<C�h<C�L>Y �(²3=³oPY�B/Y'O(�
*���x)Y'LIL>�qK%B{Y�DcKPL��¤=m²P²Jt%, ;�j�n3Y�x)Y'WQH9w<FNO�HJ�qK%L7º	Y'WQY³B3H%D�WGY'C�HJoPB3F<3'KP�3L>Y	K DXKPLIL#��� 
���� %]��� �
º�n3Y'WQYmKPO	DQn3Y[x)K D�DGY�WGByHPU�DGn3Y[oPY'B3Y'O�F>B�DQn3Y[C�Y�L>LlC�h<C�L>Y\oPWGHPA3x�º�KPO³LIYmK%WGB<Æ�K%�3L>YcDGH¶O�HJ�kY
Y�w�DGY�B7D&���3A<D\B3H%D]�PY'WQh{C�HJB7��F>B/C�F>B3o ��� 
���� %]^'��;cb�oJH�H�z{FNz<YmK)��º�n3F>Cgn º	HJA3L>z�n3Y�L>x�F>B
DQn/Y�O�YmK%WgCgnyHPUXKqC�H%Æ WGY�oPA/L>K%DQY'zyoPWGHPA/xyHPU�oJY�B3YmO��)C�HPA/L>z{��Y[DQH¶O�DGKPW�D|º�FIDQn KqC�L>A/O¸DGY�WGFIB/o
K%L>oPHJWQFIDQn/��;�a|Y�w�D&��FIB��JY'O�DQF>oJK DGY|DGn3Y]C�LIA)O¸DGY�WgO¥F>BTHJWGz<Y'W¥DGH�R/B)zyK�C�L>A/O¸DGY�W³LIF<�PY'LIhkDGH���Y]K
U�A3B/C�DQF>HPB/KPL¤oPWGHPA3x��3K%B/zTR/B/KPLIL>hTA/OQY]DQn3Y��<�rd�O�U�HJW�U�A3WQDQn3Y'W|C�LNKPOGO�FIR)C�K%DQF>HPB/O';

��HP�kY¥U�A3B/CEDGFIHJB/K%L�C�LNKPOGOQY'O¤º³Y�WGY¥KPOGOQY����/LIYmz]U�HPWln�A3�qKPB�oPY'B3YXY�w<x3WGY'OGOQFIHJB\z/K DGK/;�j�n3Y
C�LNKPOGOQY'O[º³Y�WGY¶HP�3DGK%F>B3Ymz±A/O�F>B3o K �PY'h7º³HPWgz±O�YmK%WgCgn±FIBËDGn3Y�oPY�B/YTK%B3B/H%DGK%DQF>HPB/O'; ��HJ��Y
Y�w<x�Y�WGFI�kY'BJDgO�º³Y�WGY\C�HPB/z3A/CEDGY'z�HPB�DQn/Y�n�A3�qK%Bfz3K DgK)�3�/A<Dcº�FIDQn3HJA<DrK%B�h¶WGY'OQA3LIDGO';	j�n3Y
OQFI�kx3L>YXWGY'KPOQHPB]FNO¤DQn)K D"DGn3YXoPWGHPA/x/O¤º³Y�WGY�FIB/C�HPWGWQYmCEDGLIh]z<Y�R/B/Y'z#� K�C�L>A/O�DQY'WQF>B3o�Y�w<x�Y�WGFI�kY'BJD
C�HJA3LNzqn/K9�PYrn3Y�L>x�Y'z#��º�n3FNCgnTA3B3U�HPWQDQA3B/K%DQY'LIhkº�KPO	HPA<DgO�FNz<Y|DGn3YrDQF>��Y[OQx/K%BTH%U"DGn3F>O	º³HPW;��;
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j�n3Y $7A3FSDGY�WGY'C�Y�B7DQL>h�z<Y'�PY�L>HPx�Y'z���FNC�WGHJKPWQWgK9h¶DGY'Cgn3B/HPL>HPoPh{B3H ºeKPLIL>H º|OrA/OrDQH{C�HPB)z<A/CED
oPY'B3HP�kY�Æ OGC�KPLIY�Cgn/KPWGKJCEDQY'WQF<3'K%DQF>HPB/O�HPU"oPY'B3Y|Y�w<x3WGY'OGOQFIHJB�F>B¶HJB3YcOQFIB3oJLIYcY�w<x)Y'WQF>�kY�B7D&��K%B)z
FID�C'K%By�)Y\Y��kx3L>H hPYmzqF>By� K%WGF>HPA/O	R/Y'L>z3O³HPU�WGY'OQY'K%WgCgn";�j�n3Y\��H7O¸D�x3WGHP�kF>B3Y�B7D�K%WGY'KPO&��K%WGY
F>B¶O¸DGA/z<F>Y'O	H%U¤x)HJLIh��kHPWGx3n3FNOQ�kO&�JOGC�WGY�Y'B3F>B3o\U�HPW	��A<DgK DQF>HPB)O��7K%B/zqF>BqF>B7�JY'O�DQF>oJK%DQF>B3o\DQWgK%B<Æ
OGC�WGFIx<DGFIHJB/K%LXC�HPB7DQWGHPL�U�KJCEDGHPWgO�;T?/A3WQDQn3Y'W&���kF>C�WQH7K%WGWGK9h<O]C�K%B±��Y¶A/OQY'z F>B±DQn3Y¶OGC�WGY�Y'B3FIB/o
U�HPW�z<FNO�YmKPOQYcoJY�B3YmO	KPB/z¶x�H%DGY�B7DQFNK%L¤z<WGA3o�DgK%WGoPY�DGO&�J��hqY�� KPLIA/K%DQF>B3o�Y�Å�YmCEDGFI�JYcDGWQYmK DQ�kY'BJDgO�;
vX�JHPL>A<DQF>HPB/KPWQhËWGY�LNK DGFIHJB/OQn3FIx)O�C'K%Bs��YfWQY'�PY'KPLIYmz#��DGF>OGO�A/Y'O¶Cgn/KPWGKJCEDGY�WGF43'Y'z#�¥KPB/z C�K%B)C�Y�W
Y�w<x3WGY'OGOQFIHJB�x/K DQDQY'WQB/O[C'K%B �)Yqx3WGH%R)LIYmz#��DQn3YmO�YkY�w<KP�kx3LIYmO\K%WGY�HPDQn3Y'W�K%WGY'KPOrº�n3Y'WQY��kFSÆ
C�WGHJKPWQWgK9h<O¥C'K%B{�)Y�A/O�Ymz¤;��rB/Y[H%U�DQn3Y��qKPFIB{oPH7K%LNO�H%U�WQYmO�YmK%WgCgnTF>Bf�kHPL>Y'C�A/L>KPW�oPY�B/Y�DQFNC�O
DQH<z3K9h'�¤F>OrDGH�z<Y'�PY'LIHJx K%B)z�F>��x/WQH �JY�OQFI�kx3L>Y�KPB/z�Y�Å�YmCEDGFI�JY��kYmK%B/O]H%U³C�HP�kx3A3DGK DGFIHJB/K%L
�kY�DGn3H<z3O�U�HPW�U�A3B/CEDGFIHJB/K%L�KPB/K%L>h<O�FNO�HPUcoPY'B3Y'O';ËbcO�FIB3U�HPWG�kK%DQF>HPB KPB/z KPB3B3HPDGK DGFIHJB/O�HPU
oPY'B3Y'OrK%B/z{x/WQHPDQY�F>B/OcFIB/C�WQYmKPOQY�K D]C�HPB)O�FNz<Y�WgK%�/LIY[WgK DGY�FIB �9KPWQF>HPA)Ocz3K%DGK%�)KPOQY'O&�3FSD\º³HPA3LNz
��Y\U�K9�PHPWgK%�/LIYrFSU�DQn3FNO�F>B<U�HPWG�qK DGFIHJB�C�HPA3LNzT��Y[A/OQY'zyU�HPW�U�A/W�DGn3Y�W�WGY'OQY'KPWGCgn";

j�n3Y Y�w<x3WQYmOQOQF>HPBsx/K DQDQY'WQB/O¶DQn/K%D�KPWQY�HJ�<DGKPFIB/Y'zsHPB2DQn3Y ��FNC�WGHJKPWQWgK9h���K%WGYfn3F>oPn3L>h
z<Y'x)Y'B/z<Y�B7D{HPB¾DQn3Y D¸h�x)Y H%U�Y�w<x)Y'WQF>�kY�B7DGOyA/OQY'z�DGH x/WQHPR/LIY DQn3Y oPY'B3Y'Oyº�FIDQn";½j�n3Y
Y�w<x�Y�WGFI�kY'BJDgO�z3Y'OGC�WGFI��Y'zËn/Y�WGYyK%WGYTKPLIL�O�HJ�kY�n3H º WGY�LNK DQYmz±DQH DQn3Y{Cgn/KPB3oPYmO�H<C�C�A3WQWGF>B3o
z<A3WGF>B3o�K[C�Y'LIL�C�h<C�L>Y|HPW¥FIBqWGY'OQx)HJB/OQY�DQH[Y�w�DGY�WGB/K%L<U�KJCEDGHPWgO�;�j�n3Y�WGY|K%WGY��qK%B�h�U�A/B/CEDGFIHJB/K%L
oPWGHPA/x/O¤DGn/K D�K%WGY	KPLI�kHJO�D�F>�kx)H7OQOQF>�3LIY	DQHrWQYmC�HJoPB3F<3�YXF>B�DQn3FNO�º³K9hJ;l?3HJW�Y�w<KP�kx3LIY'�%K|oJWQHJA3x
H%U�x3WGH%DGY�F>B/O\DGn/K D�WGY�oJA3LNK DQYkDGn3YTC�Y�L>L	C�h<C�LIY'��OQA/CgnËKPO�DQn3YTC�h<C�L>FIB/O&��F>O�B3H%D�x�HJOGOQFI�3L>YkDQH
WGY'C�HJoPB3F<3�Y³z<A3Y³DQHrDQn/Y�C�HP�kx3L>Y�w�KPB/z�x�Y�WGF>H�z3F>C³x/K%D�DQY'WQBl;�b|L>L/C�h�C�LIF>B/O�K%WGY³B3H%D�Y�w<x3WGY'OGO�Ymz
K D�HPB/Yrx�HPF>B7D�F>B¶DGFI�kY[z<A3WGF>B3o�DGn3Y[C�Y'LIL¤C�h<C�LIY'�7WgK DGn3Y�W%�7DQn3YmO�Y]oPY'B3Y'O�KPWQYrY�w<x3WGY'OGO�YmzqHPB3Y
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K U DGY�W�DQn3YyH%DQn/Y�W�F>B K x3WQYmC�FNO�YqHJWGz3Y�Wm;�j�n3Y�WGYyKPWQY¶OQHP�kY¶��FIDGK%L�$7A3Y'O�DQF>HPB)O[DQH K%B/OQº³Y�W%�
º�n3FNCgnËoPY'B3Y'O�OQn3HJA3L>z DGn3Y�HJWQY�DQFNC�KPLIL>h ��YyC�H%Æ Y�w<x3WGY'OGO�Ymz#�lK%B)z±n3H º z<H�hPHJAËz<Y'OQFIoJB±DQn3Y
Y�w<x�Y�WGFI�kY'BJDgO�FIB{HJWGz<Y'W³DQH�R/B/zyDQn/Y�� �

j�n3Y�WGY KPWQYfK±U�Y'º·Y�w<x)Y'WQF>�kY�B7DGKPLcz<FI¼qC�A3LIDQF>Y'OTKJOQOQH<C�FNK DGY'z º�FSDGn�A/OQFIB3o§_]acb �kFSÆ
C�WGHJKPWQWgK9h]Y�w<x3WGY'OGO�F>HPBkz3K DgK]U�HPW�x3WGY'z3F>C�DQF>B3o[oPY'B3Y�U�A3B/C�DQF>HPB";�j�n3Y�x3A/�3LIFNC|z3K%DGK]HP�3DGK%F>B3Ymz
U�WGHP�ªDQn3Y\�7DGKPB<U�HPWgzqº³Y��¶OQFSDGYcHPW¥U�WQHJ� KPB�h�HPDQn3Y'W	�kFNC�WGHJK%WGWgK9h[Y�w<x3WGY'OGO�F>HPBkY�w<x�Y�WGFI�kY'BJD
FNO�B3H%D|Y�w<x)YmCEDQYmz�DQHq��Y�x�Y�WQU�Y'CED]K%B/z{OQn3H º¾DGn3Y\DQWGA3Y�KPB/z{KPC�DQA/KPL"Y�w<x3WGY'OGO�F>HPB�L>Y��PY'L>O�HPU
oPY'B3Y'O';kj�n3Y�U�KPCED[DGn/K D\DGn3Y $7A/K%L>FSD¸h�KPB/z DQn3YqWGY�x3WGH<z<A/C�FI�3F>L>FSD¸hfHPU�KPWQWgK9h{Y�w<x)Y'WQF>�kY�B7DGO
FNO]O�DQF>L>L�F>�kx3WGH �7F>B3o ��F>B/z<FNC�K%DQYmOcDGn/K D]DQn/Y�HJ�<DGKPFIB3Ymz z3K%DGKyF>O]B3HPDrDGn3Y�x)Y'W�U�YmCED[FI�qKPoPY�HPU
WGY'K%L>FID¸hP;kdfY�DGn3H<z3O\�3A3F>LSD�DQH{Y�w�DQWgKPC�D]F>B<U�HJWQ�qK DGFIHJB U�WGHP� K%WGWGK9h<Or��A/O�D[�)YqY'B3oPF>B3Y�Y'WQYmz
DQH�n/K%B/z3LIY|Y�w�DQWGY��kYcK%�kHJA3B7DGO�HPU�B/HPFNO�Y'�7OQFIB)C�Y�DGn3Y|WGY'OQHPL>A<DQF>HPBqHPU�DGn3Ycz3K%DGK\DGY�B/z/OXDGH��)Y
C�H7K%WgO�YJ;

j�n3Y�KJOQOQA3�kx<DQF>HPB��kH%DGFI� K DGFIB/oTKkO�YmK%WgCgnTU�HJWcC�HPÆ Y�w�x/WQYmOQOQY'zToPY�B/Y'O�FNO�DQn)K DrOQFI��A3LIDGK Æ
B3Y'HPA/OQLIh Y�w<x3WGY'OGO�Ymz oJY�B3YmO\H%U DGY�B§OQn/K%WGYqKfC�HP�k�kHPB U�A3B)CEDQF>HPBl;�j�n3Y'WQYqKPWQY'�ln3H º³Y��JY�W%�
F>B/C�HJWQWGY'C�DlC�HPB)C�L>A/O�F>HPB)O�DQn/K%D��kF>oPn7D�z<WgK9º�B\�/KPOQY'z\A/x)HJB[DQn3FNO�KPOGO�A3�kx<DGFIHJB/�9º�n3FNCgn[F>OlDQn3Y
WGY'KPOQHPB�º�n7h�Y�w<x3WGY'OGO�F>HPB�x/K DQDQY�WGBkK%B/KPLIh<OQF>O�K%L>HPB/Y³C'K%B3B3HPDXKPz3z<WGY'OGOlDQn3FNO�x3WGHP�3L>Y��{;�j�n3Y�Æ
HPWGY�DGF>C'K%L>LIh'�"U�A3B)CEDQF>HPB)K%L>LIh WQY'L>K%DQYmz oJY�B3YmO�C'K%BËO�n/H º C�HP�kx3L>Y�DQY'LIh HPx/x)H7O�FIDQY¶Y�w<x3WQYmOQOQF>HPB
x/K%D�DQY'WQB)O ��HPWrK%B7DQFlC�HPWGWQY'L>K%DQF>HPB ��;Xj�n3Y�WGY�K%WGY\�qK9h¶Y�w3K%�kx3L>Y'O|FIB{B/K%DQA3WGY[H%U�oPY'B3Y'O�DGn/K D
��A)O¸D\�)YkOQA3x3x3WGY'OGO�Ymz�F>B HJWGz<Y'WcDGHyY'B/K%�/LIY�DQn3YkY�w<x3WGY'OGOQFIHJBfH%U¥HPDQn3Y'W]oJY�B3YmO�;[bcB3H%DGn3Y�W
KPOQx�Y'CED|HPU�Y�w<x3WGY'OGO�F>HPB�WQY'oPA3LNK DGFIHJByFNO�DGn/K DcoJY�B3YmO�DQn)K DcK%WGY�OQFI��A3LSDgK%B3Y'HPA/OQL>h¶Y�w<x3WGY'OGO�Ymz
z<H¶B/H%DrB/Y'C�YmOQOGK%WGF>LIh�O�n/KPWQY�K¶C�HJ���kHJB{U�A3B/CEDGFIHJB";\j�n3Y�WGY�FNOrKPL>OQHkDQn3Y�x)H7OQOQF>�3FIL>FID¸hyDGn/K D
oPY'B3Y'O�Y�w<x3WGY'OGO�YmzËK DqO�Y'x/K%WgK DGYqDQF>�kY'O��qK9h±C�HP�kx3L>Y��kY�B7D�Y'KPCgn H%DQn/Y�W�F>B x�Y�WQU�HPWG�kFIB/o
HPB/Y�U�A/B/CEDGFIHJB";qj�n3YqoPY'B3Y'OrDQn)K D�C�L>A/O�DQY'W\DQHPoJY�DGn3Y�W���KPWQYqOQFI��A3LIDGK%B/Y�HPA)O�L>hfY�w<x3WGY'OGO�Ymz�� �
z<H[B3HPD�DQY'LIL)hPHPAkK%B�h7DQn/FIB3o�KP�)HJA<D�DQn/Y�U�A3B/C�DQF>HPBkA3B3L>Y'OGO�hPHJAkx)Y'W�U�HJWQ� KPz3z<FIDQF>HPB)K%L<�/KJC(�JÆ
oPWGHPA/B/z¶WGY'OQY'KPWGCgn";�?�FIB)K%L>LIh'�3KPO�º³Y\KPLIL#��B3H º �<B)K DQA/WQY\FNO�K%���/FIoJA3HPA/O³º�n3FNCgn{F>O�x�HPF>B7DQYmz
HPA3D���hyHPB3Y\oPY'B3Y\x)H7OQOQY'OGOQFIB3o��kHPWGY]DQn/KPByHJB3Y]U�A3B/CEDGFIHJB";

��B§HPWgz<Y'W[DQH FI�kx3WGH �PYkDGn3YTx3WGY'z3F>C�DQF>HPBË�kY�DGn3H<z3O�U�HJW�z<Y�DQY'WQ�kF>B3FIB/ofDQn3YTU�A3B/C�DQF>HPB/O
H%U³x3WGH%DQY'FIB)O��lKPLILXOQHPWQDGO\HPU³K9� K%F>LNK%�3L>Y�F>B<U�HJWQ�qK DGFIHJB OQn3HJA3L>z ��YqFIB/C�LIA)z<Y'z F>B DGn3Yq�kH<z<Y�L
U�HPWkC�LNKPOGOQFSR)C'K DGFIHJB"; �rB3Y�F>z<YmK C�HPA3LNz§x�Y�WGn/KPx/O���Y�DQH±C�HJB3B3Y'C�D�DGn3Y{oPY'B3YyY�w<x3WQYmOQOQF>HPB
x3WGH%R/L>Y OQY'KPWGCgn DQH H%DGn3Y�W�Y�w<FNO¸DGFIB3o z3K DgK%�/KJO�YmO��|C�HPB7DGKPFIB3F>B3oËY'�PY�WGh7DQn3F>B3oËU�WGHP� O�DQWGA/CEÆ
DQA/WGKPL���B3H º�L>Y'z<oJYcK%B/zTC�Y�L>L>A3L>KPW	L>H<C�KPLIF<3'K%DQF>HPB/�PDQH�KPB3B3HPDGK DGY'zqY�w<x)Y'WQF>�kY�B7DGKPL���B3H º�L>Y'z<oJY
*���n/K D;� K9h¶Y�D|K%L:�4�P�P�P�%, ;�� D�F>O�DQn3HJA3oPn7D�DQn/K%D|O�HJ��Y\oJY�B3YmO�O�n/KPWQF>B3okO�F>�kFILNK%W³U�A3B)CEDQF>HPB{L>FIY
C�L>HJOQY�DGHyYmKPCgn�HPDQn3Y'WrF>B DQn3Y�oPY'B3HP�kY���n3Y'B/C�YkK%WGY�DGWGKPB/OGC�WGFI��Y'z�K%DrDGn3YqOQKP�kY�DQF>�kYP;�� D
º³HPA3LNz§B3HPDq�)Yfz<FI¼¶C�A3LIDkDQHËKPz3z F>B<U�HPWG�qK DQF>HPB K%��HPA<DqCgn3WGHP�kHJOQHP�qKPL	L>H<C�K%L>F<3'K DGFIHJBËDQH
F>��x/WQH �JY\DQn3Y���Y�DQn3H<z{U�HJW|U�A3B)CEDQF>HPB x3WGY'z<FNCEDGFIHJB";cbcOrO�n/H º�BfFIBfDGn3FNOcº³HPW;�y��hyDQYmO¸DGFIB3o
z<FIÅ�Y'WQY'B7DcK%x3x3WGHJKJCgn3Y'O&��O�A/Cgn{KPO³DGWGKPFIB/FIB3o�DGn3Y����]d�O�HPByDQn/Y[HPWGFIoJFIB/KPL¤z3K DgK)�/C�LIA/O�DQY'WQYmz
z3K%DGK)�¤x)K%WQDGOrH%U¥DGn3Ykz3K DgK)�"K%B)z�DGn3Y�KP�/OQHPL>A<DQY�� K%L>A3Y'O]H%U	DQn3Ykz3K%DGK)�"KPLIL�KJz3z<FIDQF>HPB/KPL�F>B<Æ
U�HPWG�qK DGFIHJByº�F>LIL¤n/Y�L>x�F>B�DQn3Y�z3Y��PY'LIHJx3�kY�B7D�H%U�Y�B3n)K%B/C�Y'z�x3WGY'z<FNCEDGFIHJBy�kH<z<Y�LNO';Xb|L>��H7O¸D
Y��JY�WGhqLIFID�DGLIY[Y�w<x)Y'WQF>�kY�B7D�DQY�L>LNO�DQn3Y[WGY'OQY'KPWGCgn/Y�WgO¥OQHP�kY�DGn3FIB/o�B/Y�º[;Xj�n3Y\DGWGKPFIB3Ymz��<�rd�O
K%WGY�K%�/LIY[DGH¶x�Y�WQU�HPWG� $7A3FIDQY[DGWQA)O¸D¸º³HPWQDQn�hTx/WQYmz<F>C�DQF>HPB/OcKPOGO�A3�kF>B3okDQn)K DcDGn3Y $7A/KPLIFID¸hyHPU
DQn/YcF>B/z3K DgK�FNO¥WGY'KJO�HJB/K%�/LIYJ;�j�n3FNO¥�kYmK%B/OXDQn/K%D³FID	FNO	K�WGK%DQn3Y'W¥WGHP�3A)O¸DXDGH�HPL)DQn/K%D&��FSU"A)O�Ymz
C�HJWQWGY'C�DQL>h���º�n3FNCgn�C'K%B{n3Y'LIx�WQYmO�YmK%WgCgn3Y�WgO¥DQHqK DQDGKPCgnyU�A3B/C�DQF>HPB/O�DQHqoPY'B3Y'O';

j�n3Y³º	Y'���/KPOQY'z[DQH�HPLJU�HPW�x3WGY'z<FNCEDGFIB3oroPY'B3Y¥U�A/B/CEDGFIHJB�B3Y'Y'z3OlDQHr�)Y³WQY�R/B3Ymz�K D�O�Y'�PY'WGKPL
x�HPF>BJDgO�;X�rB3Y�FNz<Y'K]FNO�DQH\Y�B)K%�3L>Y�K%B�Y�B7DQWGh�º�n3Y'WQY�FIDXº	HJA3L>z���Y�x)H7OQOQFI�/LIY³DQH\��F>Y�º DQn3Y�Y�w7Æ
x3WGY'OGO�F>HPBq�JY'C�DQHPWgOXoJWGKPx3n3FNC�KPLIL>h��7K%B3HPDQn3Y'W¥FNz<Y'K�F>O	DQH�C�HJB3B3Y'C�D¥DGn3Y]C�LIA)O¸DGY�WGFIB3o�K%L>oPHPWGFIDQn3�
DQH]DGn3Y³DQH�HPL3OQH]DQn/K%D�FIDXº³HPA3LNz�OQF>��x/LIFIU�h[DQn/Y|KPOGO�Y'���3L>h[H%U�Krx/A<DGK%DQF>�PY³U�A3B/C�DQF>HPB/KPL<oPWGHPA3x";
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� n3Y'B¶Y�B3HJA3oPnq�kFNC�WGHJKPWQWgK9h[Y�w<x3WGY'OGO�F>HPBqz3K%DGK�KJC�C�A3��A3LNK DGY��JFSD³F>OXDQF>��YcDQH�LIF>B)��DQn3YcDQH�HPL
DQH�KTz3K%DGKP�/KPOQY[º�FSDGn Y�w�x/WQYmOQOQFIHJB�z3K DgK3;]j�n3Y�z3K%DGKyO�Y�DGOcOQn3HJA3L>z��)YkO�F>�kx3L>Y�DQHyn/K%B)z<LIY
OQHfDQn/K%D�HJB3LIhËOQx)YmC�FIR)C¶x)K%WQDGO�HPU�DQn3Y�z3K DgK OQY�DgO�C�HPA3LNz±�)Y�A/OQY'z#��FIUcOQH z<YmO�F>WQYmz¤; j�n3Y
z3K%DGK%�)KPOQYrOQn3HPA3LNzTC�HPB7DGKPFIB�z3K DgK[U�WGHP�½OQY��JY�WgK%L�HPWGoJK%B/F>OQ�qO��7º�n3FNCgnTº³HPA3LNzqU�HJW³Y�w3K%�kx3L>Y
Y�B)K%�3L>Y[O�YmK%WgCgnTH%U�n3HP�kHJLIHJoPA3Y\oPY'B3Y'O';

a|Y'Y'z<L>Y'OGO³DQHqOGK9h��7DQn3Y'WQY[KPWQY[OQY��PY'WGKPL�C�HP���3FIB)K DQF>HPB)O	HPU�C�LIA/O�DQY'WQF>B3oqK%L>oPHJWQFIDQn/�kO³K%B)z
OQA3x)Y'WQ��FNO�Ymz L>Y'KPWQB/FIB3o �kY�DGn3H<z3OqB3HPDkY'� K%L>A/K DGY'z n3Y�WGY��³º�n3FNCgn HPU\C�HPA3WgO�Y�º³HPA3LNz C�HPB<Æ
DQWGF>�3A<DQY]DGH�K��kHPWGYrn3HJLIFNO�DQFNCcx3FNCEDGA3WGY]HPU"DQn/Y\OQFIDQA/K%DQF>HPByKPB/zyoPA3FNz<Y]A/O�FIBTDQH�DQn/YrU�A3DQA3WGYP;
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j�n3Y'WQY�KPWQY�O�Y'�PY'WGKPL"x)Y'HPx3L>Y�DGn/K D\n/KJO|�kY'KPBJD\K¶L>H%DrDQHT�kYkz<A3WGFIB/o¶��hfd�KJO¸DGY�Wm» Orj�n3Y�Æ
OQF>O[x/WQH�!¸Y'CEDm;y��BËx)K%WQDQFNC�A3LNK%W%�l�\º³HPA3LNz±LIF<�PYkDGHfDQn)K%B)� ��h O�A3x�Y�WG��F>OQHPW�b|WGB3YqvXL>H%U�OGO�HJB
K DTDQn3Y±�7DQH<C(��n3HPL>� 8	F>HPF>B<U�HJWQ�qK DGF>C'O�M	Y'BJDGY�W �(� 8|M�� �	U�HPWyn3FNOTY'B/C�HJA3WGKPoPF>B3oËO�A/x3x)HJW�D
K%B)z � KPLIA/KP�3L>YfF>z<YmKPOkDGn3WGHPA3oJn3HPA<DqDGn3Y�x3WGH"!¸YmCEDm;¾�kK%LNO�HËº�K%B7DqDQH±DGn/K%B�� ��h Y�w3KP��Æ
F>B3Y�W|K%D�DQn3Y��lFIB����Px/FIB3ok��B/O�DQFIDQA3DQY�HPU�j�Y'Cgn3B/HPL>HPoPh �%?/KPC�A3LID¸h�HPU�-cY'KPLSDGnf�3C�F>Y�B/C�Y'O�V�Y�DGY�W
�	�<z<Y'W ����F>O�D&��U�HJW�C�HJBJDGFIB�A3HJA/O\z<FNOQC�A/OQOQF>HPB/O\K%B)z KPB n3Y'LIx/FIB3ofn)K%B/z º�FSDGn DQn3Ykx3WgKPC�DQFNC�K%L
z<Y�DGK%F>LNO¥OQA3WQWGHPA/B/z<F>B3o\DQn3Yrx3WGH"!¸Y'C�D';�d�KPB7h�DQn)K%B)�<O�DGH���h�HJx3x)HJB3Y�B7D%��-rK%B/O u WQY'Y�B/�JU�HPW
x3WGH�H%U�WGY'KPz3FIB3o�K%B/z{C�HPB7DQWGFI�/A<DQF>B3okº�FSDGn{WQY'LIY'�9KPB7D�C�HP�k�kY�B7DGO';

�cº³HPA3LNzfL>F4�JY�DGHTDGn/K%B��{DQn3Ykx�Y�HPx/LIYkK D]DQn3Y¶� 8|M U�HJW]O�DQF>��A/L>K%DQF>B3o�KPB/z C�L>KPWQFIU�h�FIB/o
z<FNOQC�A/OGO�F>HPB/O&��DGY'Cgn3B3FNC�KPL|KPOGO�FNO�DGK%B)C�Y��	x3WGH7HPU�WQYmKPz<F>B3o �¥K%B/z x3WGY'C�FIHJA/O �7B/H º�LIYmz<oPYJ; j�n3Y
A3B3F $7A3Y]�3LIY'B/z¶HPUlx�Y�HPx/LIY\K D³DQn3Y�� 8|M 2<OQY�B3F>HPW�OQC�FIY'B7DQFNO¸DgO���VXn/_pO�DQA)z<Y�B7DGO&�<K%B/zT�qKPO�DQY�W
O�DQA/z<Y'B7DGO&��º�FIDQnË� K%WGh�FIB/o��)KPC(��oPWGHPA3B)z3O\C�WGY'K DGY¶K%B±F>B/O�x/FIWGFIB/o�K%B/z oPWGY'K%D�K DQ�kH7O�x3n/Y�WGY
DQHkº³HPW;�qFIBl;

?�FIB/KPLIL>h����cº³HPA3LNz LIF<�PY�DQH{DGn/K%B�����h���H h7U�WQF>Y�B)z VXF>Y�WGWGY��"��hfU�K%�kF>LIh'��K%B)z�U�WGFIY'B/z3O
U�HPW�DGn3Y�F>W|z<HJA3�<DQL>Y'OGO�OQA3x3x�HPWQDcK%B/zTU�HPW�DGn3Y��·O�x3A/WQWGFIB/o��kY]DQHkU�WGY'OQn�Y�Å�HPWQDGO';
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* b|L>F43mKPz<Y'nyY�DcK%L:�i�%�P�J�1,-b�;¥b|L>F<3'KPz3Y�n/��dË;Xv¥F>OQY�B/��Â[;³_rK9��F>Y'O&��Mr;¥d K)���E;¥�"H7OQOQHPB)O
KPB/z¾b�;�Â�HJOQY�B�º�K%LNz¤;	_rF>O�DQF>B/C�D�D¸h�x�Y'OyH%U�z3FSÅ�A/OQY LNK%WGoPY 8¥Æ
C�Y�L>L�LIh��kx3n3HJ�kK FNz<Y�B7DQFIR/Ymz ��hËoPY'B3YTY�w<x3WQYmOQOQF>HPB§x3WGH%R)LIF>B3o/;
arK DGA3WQY � 2 �7� � �(^7i%^P²'��° �P� � ÆG=J=��%?3Y'�9�%�P�J�3;

* bcOQn7�/A3WQB/Y�W�Y�D|KPL��4�P�P�J�1,]d§;%bcOQn7�/A3WQB/Y�W%�%Mr;18�K%L>L:� �/;18³L>K��PY'�%_�;18³H%DgO¸DGY�F>B/��-�;18³A<DGLIY'W&�
�);cM	n3Y�WGWGh��rb�;|_rK9��FNO��5Bk;�_cHJLIF>B/O �7F:�[��;|_cº�F>o%DGn/�\K%B/z �/;
v¥x3x3F>oyY�D[KPL(° u Y�B3Y�HPB7DQHJLIHJoPh�°�DQH�HJL�U�HJWcDGn3Y�A3B3FIR)C�K%DQF>HPB HPU
�/FIHJLIHJoPhP;<arK D u Y�B/Y�D&�+�P�<°2�P� Æ3�P²)�M�%�J�P�3;

* 8³KPFIWGH<Cgn/�]�%�J�P�1, b�;�8�KPFIWGH<Cgn"°�j�n3Yyv¥a5C&E]dfv z3K DgK%�/KJO�YqF>B �%�J�P�/;la|A/C�LIY'F>C
b�C�F>z/O|Â�Y'O&�i�%t/° � �%�PÆ � �J� ���%�P�J�3;

* 8	FID�DGB3Y�W�Y�DcK%L:�i�%�J�P�1, d§; 8³FSDQDQB3Y'W&�TV�;�dfY�LID 3'Y�W%� E�;�M	n3Y�B�� E�; �PFNK%B/o KPB/z v|;
�<Y�U DQHJW';9dfHJLIYmC�A3LNK%W�M	L>KJOQOQFSR�C�K DGFIHJB[H%U�M	A<DgK%B3Y'HPA/O�d�KPLIF>oPB/KPB7D
d�Y�LNK%B3HJ�kK§�7h u Y'B3Y vXw�x/WQYmOQOQFIHJB�VXWGH%R/L>FIB/o/;�acK DGA3WGY �PHJL(;
�7�P^/°��%�J^%Æ��%�J�)�7b|A3oO�P�P�P�/;
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* 8	WGH º�BTY�DcK%L:�i�%�J�P�1, d§; 8³WGH º�B/� � ; u WQA3B)z<h���_�;��"F>B/��a�;"M	WQFNO�DQFNK%B3F>B3F:��Mr;¤��A3o%Æ
B/Y�D&�|j\;³?3A3WGY�h'��dË;	bcWQYmOTK%B)z _�; -rK%A/OGOQLIY'W';+B\B/H º�LIYmz<oPY�Æ
�)KPOQY'zsK%B/KPLIh<OQF>O�HPU]�kFNC�WGHJK%WGWgK9h oJY�B3Y{Y�w�x/WQYmOQOQFIHJB z/K DGK ��h
A)O�F>B3o OQA3x3x�HPWQDy�JY'C�DQHPW��qKPCgn3F>B3YmO�;	V¥acb]�2��HJL(;�²7i±B3H/;]=��
�P^#� Æ3�P^7i6� �7K%Bb�P�P�J�3;

* 8	A/WQoJY'O&��=m²P²Jt1, Mr; 8³A3WQoJY'O';/b�j�A<DGHPWGF>KPL"HPB ��A/x3x)HJW�D]��Y'C�DQHPWrd�KPCgn3F>B3YmO�U�HPW
V�K%D�DQY'WQB Â�YmC�HPoJB3FIDQF>HPB";�B\B3H º�L>Y'z<oJY _rFNOQC�H �PY�WGh�K%B/z _]K DGK
d�FIB3F>B3o �4�)�v��� �¤=m²P²Jt3;

* M	n7A�Y�DcKPL��¤=m²P²Jt1, �¤;�M	n�A/� �);¥_cYmÂ�FNO�F:�|dË;¥v¥F>OQY�B/� �);¥dfA/LIn3HJLILNK%B)z#�|_�;�8³H%D�Æ
O�DQY'FIB��"V�;�8³WQH º�B KPB/z �E;/-|Y�W;�PH º�FID 3J;�j�n/Ykj�WgK%B/OGC�WGFIx3DQF>HPB/KPL
V¥WQHJoPWgK%�pH%U"��x�HPWGA3LNK DQF>HPB�F>B 8³A/z/z<FIB/o"EXYmKPO�D';J�3C�F>Y�B/C�Y��#�Pt#� �
^J²P²%Æ¸i%�J� ��='²J²Pt/;

* M	WQFNO¸DGF>KPB3F>B3F¤Y�DcKPL��i�P�P�P�",\a�;/M	WQFNO¸DGF>KPB3F>B3F�KPB/z �);��<n/K9º	Y�Æ j�K9h�LIHJW';Jb|BTF>B7DQWGH<z<A/CEDGFIHJBqDQH
�<A3x3x�HPWQD³��YmCEDQHJW	d�KJCgn3F>B3Y'O³K%B/z¶H%DQn/Y�W��PY�WGB3Y'LSÆ �/KPOQY'z�L>Y'KPWQB<Æ
F>B3ok�kY�DGn3H<z3O�;�M³K%���/WQFNz<oPY\�|B/FI�JY�WgO�FID¸h¶VXWGY'OGO��i�P�P�J�3;

* _cYmÂ�F>OQF"Y�DcK%L:�¤='²P²�i%, �);§_rY'Â�FNO�F:� ��;§��hJY�W K%B)z¹V�; 8³WGH º�B"; vXw�x/LIHJWQF>B3o DQn3Y
d�Y�DGKP�)HJLIFNC�K%B/z u Y�B3Y�DQFNCqM	HJB7DQWGHPL�H%U u Y'B3Ykv�w<x3WQYmOQOQF>HPB�HJB
K u Y'B3HP�kFNC��<C�KPLIYJ;/�<C�F>Y�B/C�Y��i�7i t)�3^JtP�%Æ ^JtP^)�)='²J²7i�;

* vXF>OQY�B{Y�DcK%L:�¤='²P²Jt1, d§;%vXFNO�Y'B/�%V�;7��x�Y�L>L>�kKPB/�%V�;�8³WGH º�B�K%B)z�_�;�8³H%DgO¸DGY�F>B";JM	LIA)O¸Æ
DGY�W³K%B/KPLIh<OQF>OXKPB/zqz<FNO�x/L>K9h�H%U"oPY'B3HP�kY�Æ º�FNz<Y�Y�w<x3WGY'OGOQFIHJB�x/K%D�Æ
DGY�WGB/O';<V¥acb]�{²J�<°>=��7tP^ � Æg=��JtJ^Pt��<='²P²Jt3;

* u Y�WGHPLNzTY�D�KPL��l='²P²J²1, _�; u Y'WQn3HJL>z/��j\;lÂ�A)O�n3�kHJWQYqK%B)z j\;�M³KJO �JY�hJ;"_rarb Cgn3FIx)O�°
x/WQHJ��FNOQFIB3o DQH h<O�n/K9�PYy�)YmC�HP�kY�x)H º³Y�WQU�A3L	DQH�HPLNO';�j�� 8�� � ���
=m^Pt%ÆG= i � ��d�K9hf=m²P²P²/;

* u Y�WgO¸DGY�F>ByY�DcK%L:�i�%�P�J�1, d§; u Y�WgO�DQY�F>BeK%B)zpÂ[; �7K%B/OQY�Bl;rj�n3Y C�A3WGWQY'BJD�Y�w3C�FIDQY��kY'BJD
F>BT�/FIHJFIB<U�HJWQ�qK%DQFNC�O¥Æ�KPB/K%L>h<O�FNOXHPUlº�n3HPL>Y�Æ oPY'B3HP�kY|Y�w<x3WQYmOQOQF>HPB
z/K DGK/°¥n3H ºpz<H�YmO�FSD]WQY'L>K%DQY\DGH¶x3WGH%DQY'FIB�O�DQWGA/C�DQA3WGY�K%B/z�U�A/B/CEÆ
DGFIHJB�� M	A3WGWQY'B7D¶�rx3F>B3F>HPB FIB��7DGWQA/C�DQA3WgK%L 8³F>HPL>HPoJh��|=m�3°��Ji9�PÆ
�Pt%� �M�P�P�J�3;

* �PH7KPCgn3F>�qO���='²J²P²", j\; �JHJKPCgn/FI�qO&�l=P=[F>B"°|d�K���FIB3oTL>KPWQoJY�Æ¸�<C�KPLIY����]d �"YmK%WGB3FIB/o
V¥WGKJCEDQFNC�KPL(;'b�z<� K%B/C�Y'O¤F>B B\Y�WGB3Y�LJdfY�DGn3H<z3O�Æ��<A3x3x�HPWQDl��Y'C�DQHPW
�lY'KPWQB3F>B3o);4�Xv	z<FSDGY'z ��h 8];¥�<Cgn �JL4�JHPx<U �³Mr; 8³A3WGoPYmOkK%B/z b�;
�<��HJL>K��3df�¸j VXWQYmOQO&�¤='²J²P²/;

* dfY�º³Y'O�Y�DcK%L:�i�%�P�J�1, -�;PdfY'º	YmO��P_�;P?/WQFNO�n/�kKPB/��Mr; u WQA3��Y�W%��8]; u Y'FIY'W&�P_�;�-rKPKPOQY��
b�;.B[K%x/O&�9Bk;��"Y��qC(�JY�� u ;�d�K%B/B3n/K%A/x<D&�¥?³;�V�U�Y'FSÅ�Y�W%�¥K%B)z
Mr;��<Cgn�A3L>LIY'W�Y�D�KPL(;>°�df��V³��°�Kfz3K%DGKP�/KPOQYkU�HPW�oJY�B3HJ�kY'O[K%B)z
x/WQHPDQY�F>B{O�Y%$JA/Y�B/C�Y'O';3a|A/C�LIY'F>C[b�C�F>z3O�Â|Y'O&�4�%t/° � imÆ �J�)�0�%�J�P�3;

* �roJK DgK�Y�DcK%L:�¤='²J²P²1, -�;l�roJK DgK)�"��; u H%DGH�� Bk;"�<K DGH�� � ?3A"!¸FI�3A)O�n3F:��-�;58³HJB3H��¤dË;
B[KPB3Y�n/F>OGK3° B\v u[u °+B\hJH%DGH vXB)C�h<C�L>HPx�Y'z<FNK±H%U u Y�B/Y'OqK%B)z
u Y'B3HP�kYmO�;3acA/C�L>Y�FNC[b�C�FNz3O�Â�YmO��4�7i�°2�%²%Æ � ���/=m²P²J²3;
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*���n/K%WgK%ByY�DcKPL��i�P�P�P�", Â�;���n)K%WgK%B�K%B)zfÂ[;��<n/K%�kF>W';¤M³�"�QM Bk°)b M	LIA)O¸DGY�WGFIB3oyb|L>oPH%Æ
WGFIDQn3� º�FSDGn§b|x3x3L>FNC�K DGFIHJB/O\DGH u Y'B3Y¶v�w<x3WGY'OGOQFIHJB bcB/K%L>h<O�FNO�;
V¥WQH<C�Y'Y'z<F>B3o7O��³vXF>oPn7D¶��B7DQY�WGB/K%DQF>HPB/KPLrM	HPB<U�Y'WQY'B/C�Y{HPB ��B7DQY'LSÆ
L>F>oPY�B7D���h<O�DQY'�kO[U�HPW�dfHJLIYmC�A3LNK%W 8³F>HPL>HPoPh'�"���<d78];��lK �PHJLILNK)�
M³KPLIFIU�HPWGB3FNK)�<b|A/of='^ Æ"� � �0�P�P�J�3;

*���n/K D;� K9h¶Y�D|K%L:�4�P�P�P�", -�;¥��n/K%D � K9h��¥��;�v	z<º³KPWGz/O�� � ; � F>LI�/A3WqK%B/z dË; 8	HJoPA/O ��F(;
u Y'B3Y'O&�±j�n3Y��kY'O¾K%B/z dfFNC�WGHJKPWQWgK9h<O �rO�F>B3o ��B<U�HJWQ�qK DGFIHJB
Â|Y�DQWGF>Y�� K%L�U�HJWk��K%WGoPY�Æ��<C'K%L>Y u Y'B3Yfb|B/KPLIh<OQF>O';�VXWQH<C�Y�Y'z3FIB3o7O��
v¥FIoJnJDq��B7DQY'WQB)K DQF>HPB)K%L|M	HPB<U�Y'WQY'B/C�YyHPB ��B7DGY�L>LIF>oPY'BJD¶��h<O�DQY��qO
U�HJWcdfHJLIYmC�A3LNK%W 8³FIHJLIHJoPh'�<���<d78];/�lK �JHPL>LNK)�)M³K%L>FIU�HPWGB3F>K��3b|A3o
=m^ Æ"� � �M�P�P�J�3;

*���x)Y'LIL>�qK%B{Y�DcKPL��¤=m²P²Jt1, V�; ��x�Y�L>LI�qK%B�� u ;9��n/Y�WGLIH<C(�5�md§; C�n)K%B3o �m��;'��hJY�W%� Bk;mb|B/z3Y�WgO��
d§;<vXF>OQY�B��3V�;�8³WQH º�B/�<_�;)8³H%DGO�DQY'FIB{K%B)z�8];3?3A3DGCgn3Y'W';)M	HJ��Æ
x/WQY'n3Y�B/OQF>�PY[�¸z<Y'BJDGFSR�C�K DGFIHJBfH%U	M	Y�L>L�M	h<C�LIY�Æ WGY�oJA3L>K%DQYmz u Y'B3Y'O
HPU<DQn3Y EXY'KJO¸D ��� �	� � � � ����������
 ������
���
������ �7h\dfFNC�WGHJKPWQWgK9h -|h7Æ
�/WQFNz<F<3'K DGFIHJB";Jd�HPL>Y'C�A/L>KPW 8³FIHJLIHJoPh�H%U¤DQn/Y[M	Y'LIL:�J��HJL(;�²)� � �7i � Æ
� �%²�i6�<_cYmCk='²J²Pt3;

*��7DQFIDGOQHPB{Y�D|KPL��"=m²P²J^1, d§;P�7DQFIDGOQHPB/� �/; � Y'O�DQHPB��Pb�; u KP���kY'WQ�qK%B�� ��; ��H �6�[K%B/z���;
�XKPx3B3F<��;3j�n3Y�HJWQhkH%U���A3x3x�HPWQD���Y'C�DQHPW�d�KJCgn3F>B3Y'O';<jlYmCgn3B3FNC�K%L
Â|Y�x�HPWQDTM��3_|Æ�j�Â�Æ�²P^ Æg=9i �XÂ�H hJKPL -|HPL>L>H º³K9h'�X�|B3F>�PY'WGOQFSD¸hËHPU
�lHPB/z3HPB/�3_rY'Ck=m²P²P^/;

* �XK%x3B3F<�5�¤='²J²J� , ��;)�XKPx3B3F<�5��j�n/Y�acK%DQA3WGY�HPU	�7DGK%DQFNO¸DGF>C'K%L��"Y'KPWQB/FIB3o¶j�n/Y�HPWGhP;
�<x3WQF>B3oJY�W[='²J²J�3;

* ��Y�LNC�A3L>Y'OGC�A�Y�DcKPL��"=m²P²7� ,r��;���Y�LNC�A3L>Y'OGC�A/�3�¥; C�n/K%B/o��68r;���HJoPY�LNO�DQY�F>B/�<K%B)z Bk;?B\FIB)3'LIY'W';
�<Y�WGF>KPLcb|B/KPLIh<OQF>O¶H%U u Y�B3Y v�w<x3WQYmOQOQF>HPB";	�3C�F>Y�B/C�Y��m�Ji%�3° �Jt%�PÆ
�7t7i ��=m²P²7�<;

* ��Y�B7DQY'W&�i�P�P�P�", Mr;/��Y�B7DQY'W';<V�Y�WgOQHPB/KPL�C�HP�k��A/B3F>C'K DGFIHJB/�3a|H ��;i�%�J�P�/;


