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BDCFE�G'HJIAK%LNMPOJLNM�CQGFMFE�G'H L%RTS8E�GFUJIWVXGFU�EYOJLZC8U[L%\:CQ]XIAG/M�IW^�L%O�L%G'H+EYSQSQ]AIA_`EaHJIAVYG8U�UJCF_�b/EYU�VacYL`O�U�E�d�SQ]AL`M�e�f�g>_%VYGTcYL`O�UJIAVYG
V�\�hFEYGFMTij]WIAd�IkH�L`MlUJIWmXGFE�]nUZoWpYq.rTqNsQq%tFq.uNv�E�GFMPdwCQ]kH�IWSF]WL)MQL`U�_xO�IWS�H�IWVXGzy'CFE�G'HJIAK`E�HJIAVYG�o {�q.|�q`sY{Qq`s'|Nv~} ��GlHJbQLZ�FO�U[H _`EYUJLYq`HJbQL
SQCQO�S�VXUJL�V�\�C8U[IAGQm/O�L`MQCQGFMQEYGXH�LxR�SFEYGFU[IAVYG8UZInUZH�V�E�H[H�EYIWG�EY_%_%CQO�EaHJLDM�IWmXIkH�E�]�U[IAmYG8E�]�OJL`SQOJLNU[L`G'H�EaH�IWVXGFU�CQG8M�L%O!UJ_%L%GFEYOJIAVXU
� bQL`OJLDHJbQLl_%VXU[H�VY\�CFUJIWGQm�bQIAmYb�O�E�HJLPyXC8E�G'HJIAK`E�HJIAVYG�InU�d/CF_�b�bQIAmYbQL`O�H�bFE�G�HJbFE�H�V�\ b8E.c'IAGQm�E/bQIAmYb�VacYL`O�U�E�d�SQ]AIWGFmzVYO
O�L`M�CQG8MQE�GF_%�Y}l�!bQL�d�VXU[HDIAd�S�VYOJH�EYG'HP_`EYUJLzIAUDH�bQL�EYGFE�]AVYmYi�H�V�i�M�IAmYIWH�E�] _xVYGTcXL%O�U[IAVYG�VY\ZhFE�GFM�i~]AIWd�IWHJLNM�UJIWmXGFE�]nU%q � bQL`OJL
IAG�VYO�M�L%OPH�V�CFU[L�bFIWmXb�O�EaH�L�y'CFE�G'HJIAK`E�HJIAVYG�HJV�M�InU�_xO�LxHJIAK%L�H�bQL�EYd�SF]WIWHJCFMQL�IkHzInUzGFL`_xLNUJU�E�O���HJV�C8U[L�L%R�S8L`GFU[IAcYL�bQIAmYb
SQO�L`_%IAUJIWVXG�E�GFEY]WVXm�_xIAO�_xCQIWHJO��Y}���GFU[HJL`EXM2q2EY_`_xCQO�EY_%��InU�E�H[H�E�IAGQL`M�hT��S�L%OJ\:VYO�d�IAGQm�VacYL%O�U�E�d�SQ]AIWGQm�EYGFM�L%RTSF]WVXIkH�IWGQm�HJbQInU
O�L`M�CQG8MQE�GF_%��HJV�O�L`M�C8_xL�HJbQLP]AVXU�U!V�\+IWG�\:VXOJd�E�HJIAVYG�_%E�C8U[LNM�hT��]AV � O�L`UJVY]AC�HJIAVYG�yXC8E�G'HJIAK`E�HJIAVYG�}Z�TVXd�LPVYHJbQL`O�U[��U[HJL%d�U
bFE.cXLlh8L`L%G�SQO�VYS�VXUJL`M�IAG�HJbQL�_xVYG'H�LxRTH�V�\�SFE�H[HJL`OJG�O�L`_%VYmXGQIkH�IWVXG�\:VXO�IAd�E�mYLNU%q � bQL%O�LzVacYL`O�_%VYd�SQ]ALxH�LDH�O�EYGFU[\:VYO�d�U�EYOJL
CFUJL`M/HJV�L%dwCQ]AE�HJL�HJbFL�bTCQd�EYGwcTInU[CFEY]�U[��U[HJL%d�q � bQIn_�b�bFEYU�E�bQIAmYbwMQL%mYO�L%L�V�\�VacYL`O�U�E�d�SQ]AIWGFm�IWG�VYO�IAL%G'H�E�HJIAVYG/EYGFMwU�_%EY]WL
o �Qq��.vj}Z��VYO�L%VacXL%ONqXE�G�IWG8_xO�L`EYUJL�IAG�O�L`UJVY]AC�H�IWVXG�M�CQLDHJV�E�GQmXCQ]nE�O�VacYL%O�U�E�d�SQ]AIWGQm/IWG�HJbQL�\:O�L`y'CQL%G8_x��M�VYd�EYIWG�bFEYU�h�L%L%G
VYh8U[L`OJcXL`M�L%RTS�L%O�IAd�L`G'H�E�]A]A��\:VYO�y'CFE�G'HJIAK%LNM��:H � VYijM�IAd�L%GFUJIAVYGFEY]n�)U�H�L%L%O�E�hF]WLDHJO�E�GFU[\:VYO�d�UDoWp`�av~qQUJV/H�bFEaH�IAGF_xO�L`EXU[IAGQm/HJbQL
GTCQd/h�L%ODV�\�VYO�IWL`G'H�EaH�IWVXGFU!�TIWL`]AMFU�E�mXEYIWG�IAG�L%GFL%O�mY��_%VYd�SFEY_xHJIAVYG�oWpYp�vj}�BDCFE�G'HJIAK%LNM�VacYL%O�_xVXd�SQ]WL%HJLPLxR�SFEYGFUJIWVXGFU�E�]nU[V
E�O�InU[L�IWG�H�bQLz_xVXGXH�LxRTH�V�\���VYIAG'H�U[VXCQO�_%Lxi�_�bFE�GFGQL%]�_xV�M�IAGQm�\:VYO�L`O�EXU[CQO�LP_�bFE�GQGFL%]nUlo {Fq�|'qFsX{�qFs'|Nv~}
�!bQL%O�L�E�O�L�H � V�d�E���VYO�\�EX_�HJVXO�U H�bFEaH)M�L%HJL`OJd�IAGQL�HJbQL�EX_%_xCFO�EX_x�PHJb8EaH)_%EYGwh�L�EaHJH�EYIWGQLNM/C8U[IAGQmzy'CFE�G'H�IWK`L`MwVacYL%O�_xVXd�i

SQ]ALxH�L�L%R�SFE�GFUJIAVYGFU`��H�bQL�O�L`_xVXGFU[HJO�CF_�H�IWVXG�E�]AmYVXOJIWHJbQd EYGFM�HJbQL�y'CFEYGXH�IWKNEaH�IWVXG�U�_�bQL%d�LY}��!bQL`OJL�bFEXUDh�L%L`G¡LxRTHJL`GFU[IAcYL
O�L`UJL`E�O�_�b � VYO�¢�E�IAd�IAGQm�EaHP�FGFMQIWGQm�O�L`_%VYGFU[HJO�CF_�H�IWVXG�E�]AmYVXOJIWHJbFd�UDH�bFEaHzE�O�L�VYS�H�IWd�E�]�VXO�GFL`E�OPVXS�HJIAd�E�]�IAG�H�L%O�d�U�VY\
EYUJ�Td�S�HJVYHJIn_���]AEYOJmXLwO�L`MQCQGFMQEYGF_x��caE�]ACQLNU���EY_`_xCQO�EY_%�Y}�£�V � L%cXL%ONq8H�bQL�y'CFE�G'H�IWKNEaHJIAVYG�UJ_�bFL%d�L�bFEYU�h�L%L%G�EY] � E.��UDEXU�i
UJCQd�L`M�HJV�h8L�E�CQGQIW\:VYO�d UJ_`E�]nE�OPyXC8E�G'HJIAK`E�HJIAVYG � IWHJb�HJbFL�U�E�d�L�U�H�L%SFUJIWK`L�\:VYOlE�]A]�LxR�SFE�G8U[IAVYG�_%VTLx¤�_xIAL%G'H�U`}z��G�HJbQInU
SFEYS8L`O`q � LPLxR�SQ]AVYO�L�L%¤�_xIAL%G'H�y'CFE�G'HJIAK`E�HJIAVYG�M�L`UJIWmXGFU�\:VYO�VacXL%O�_xVXd�SF]WL%HJL�LxR�SFE�G8U[IAVYGFU`}
¥ L`_%VYGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd�U)bFE.cXL�h�L%L`G�U[HJCFMQIWLNM�\:VX]W]AV � IWGFm/H � V/d�E�IAG�E�SQSQO�VXEX_�bQL`U`} �!bFLD�8O�U[H�VXGQL�IAU!hFEXU[LNM�VXG

d�V�M�L%]AIWGFmzHJbFLDy'CFE�G'H�IWKNEaHJIAVYG�GFVYInU[L�EYU)EYG�EYMFM�IkH�IWcXL � bQIWHJL�GQVYInUJL�CQGF_%VYO�OJL`]AE�HJL`M � IWHJb�HJbQL�U[IAmYGFEY]QH�bFEaH!IAU�y'CFE�G'H�IWK`L`M2}
�!bQLNU[Lld�V�M�L%]nU�EYOJLlUJVYd�LxH�IWd�L`U�_xVYGTcXL%GQIAL%G'H!\:VYO�EYGFE�]A��U[InU�E�G8M�]AL`EXM�HJV�CFUJLx\:CQ]�OJLNU[CQ]WH�U�IWG�UJVYd�LlUJ_%L%GFEYOJIAVXUloWpNr�q�p`s.vj}
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�jH�_`E�G�h�LDUJbQV � G�H�bFEaH!Ik\�E � bQIWHJL�GFVYInU[L�d�V�M�L`]�InU)EXUJUJCQd�L`M�\:VYOZH�bQLPUJ_`E�]nE�O)y'CFEYGXH�IWKNEaH�IWVXG�GQVYInU[L�V�\2HJbFL�_%V'L%¤�_xIAL%G'H�U
E�G8M�HJbFL�U�E�d�LwU[HJL`SFUJIWK`L/InUDC8U[LNM�HJV�y'CFE�G'HJIAK%L�E�]A]+HJbQL�_xVTLx¤�_%IWL`GXH�U%q�H�bQLwVXS�HJIAd�E�]�O�L`_xVXGFU[HJO�CF_�H�IWVXG�IAU�mYIAcYL`G�hT��HJbQL
CFUJCFE�]�]AIAGQL`EYOZOJLN_xVXGFU�H�OJC8_�HJIAVYG�okp`tavjq � bQL`OJL!]AIWGQLNE�O�O�L`_%VYGFU[HJO�CF_�H�IWVXG�_%VYGFUJInU�H�U�V�\��FO�U[H�SQO�V���L`_xHJIAGQm�HJbQL�UJIAmYGFEY]�IWG'HJVzEPUJLxH
V�\�cYLN_�HJVXO�U�� � IWHJb�_`E�O�M�IWG8E�]T]AEYOJmXL%O HJbFEYG/H�bQL�M�IAd�L`GFUJIWVXG8� VYh�H�E�IAGQIWGFm�EPUJLxH�V�\�_xVTLx¤�_xIAL%G'H�U%q�EYGFMzH�bQL%G�O�L`_%VYGFU[HJO�CF_�H�IWGFm
hT�zH�E�¢TIWGFmPElUJIAd�SF]WL � L%IAmYb'HJLNMwE.cXL%O�E�mXL)V�\�HJbFL`UJL�_xVTLx¤�_xIAL%G'H�U%}��!bTCFU%qXIWG�SQO�EY_xHJIn_xLXq�]WIAGQLNE�OZO�L`_%VYGFU[HJO�CF_�H�IWVXG/InUZE�] � E.�TU
CFUJL`M � bQL`G�HJbQL�EYU�U[CFd�SQHJIAVYGFU�]AL`EXM�IAGQmPHJVlH�bQInU�EYGFE�]A��U[InU�E�O�L�caE�]AIAM2}���G�H�bQLD_%VYG'HJL%R'H�V�\�HJIAmYb'HZ\:O�E�d�L`U`qXEYG�IWd�S�VYOJH�EYGXH
_x]nEYU�U2VY\TVacXL%O�_xVXd�SF]WL%HJL�LxR�SFEYGFU[IAVYG8U%q`HJbQL`VYO�LxH�IA_`E�]YEYGFE�]A��U[InU�UJbQV � UZ�:CFGFM�L%O�HJbQInU�y'CFEYG'HJIAK`EaH�IWVXGzUJ_�bFL%d�LZE�GFMlU[HJV�_�bFEXU�H�IA_
d�V�M�L%] �2H�bFEaH+]WIAGQLNE�O+OJLN_xVYG8U�H�OJCF_xHJIAVYG�oWp%t�vTmYIAcYLNU�E�OJLNM�CF_�H�IWVXGzIAGlHJbQL�S�V � L`O�V�\QLNEY_�blGQVXIAUJL�_%VYd�S�VYGQL`GXH!��y'CFEYGXH�IWKNEaH�IWVXG
GQVXIAUJL/VY\ZL`EY_�b�SFOJVY��L`_�H�IWVXG�VYO�_xVTLx¤�_xIAL%G'H���H�bFEaH�IAUDSQO�VYS�VYOJHJIAVYGFEY]2HJV�HJbQL�OJLNM�CQGFMFE�GF_%����VY\�HJbQLwHJIAmYb'H�\:O�E�d�LX}D�!bQL
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UJCQh�HJO�EY_xHJIAcYL)MQIkH�bQL%O�L`Mly'CFEYGXH�IWKNEaH�IWVXG � bQIA_�bzEY]AUJV�EaHJH�EYIWGFU+EYUJ�Td�S�HJVYHJIn_%E�]A]A�DE�GzEX_%_%CQO�EX_x�DV�\M����p���� Ó �xq�E�m'E�IAG�q � IWHJbFVYC�H
L%G8U[CQO�IAGQm�_xVYG8U[InU�H�L%GF_%�Y}
�!bQL�_xO�CF_%IAEY]QVYhFUJL%O�caEaH�IWVXG/H�bFEaH)d�VYHJIAc.E�HJLNU�VYCQO � VXOJ¢wIAU�H�bFEaH�IWG�EY]W]FHJbQL�SFOJL`c'IAVYC8U � VXOJ¢�EPcYL%O��wUJIAd�SF]WL�y'CFEYGXH�IWKNEai

HJIAVYGzU�_�bQL`d�L�b8EYU2h�L%L`G/EYU�U[CFd�LNM � bQIA_�bPO�L`y'CQIAOJLNU�UJVYSQbQInU[HJIn_%EaH�L`M�O�L`_xVXGFU[HJO�CF_�H�IWVXGPEY]WmXVYO�IkH�bQd�U�okp.uTq%tFqYp.|TqYp`�QqYp`�QqYpYq.rNv
IAG�VXO�M�L`O�HJV�IWd�SQO�VacYLDIkH�U�EY_`_xCQO�EY_%� � IWHJb�O�L`UJS8LN_�H!HJVwHJbFLz_x]nEYU�U[In_DEYSQSQO�VXEX_�b�okp`tav)��UJIAd�SF]WLly'CFE�G'H�IWKNEaHJIAVYG�E�GFM�]AIWGQLNE�O
O�L`_xVXGFU[HJO�CF_�H�IWVXG8��}���GFU[HJL`EXM2q�IAG�H�bQInUlSFE�S�L%ONq � L�S8V'U[L�HJbFLw\:VX]W]AV � IAGQm�yXCFL`U[HJIAVYG��PE�O�L�HJbQL`OJL�y'CFE�G'H�IWKNEaHJIAVYG�UJ_�bFL%d�L`U
� bQL`OJL!H�bQL%O�L�IAUZGQV/M�IW^�L`OJL`GF_xL�IAG�S�L%OJ\:VYO�d�EYGF_xL!h�LxH � L%L`G�C8U[IAGQm/UJIWd�SQ]AL�O�L`_xVXGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd�U��:LY} mF}AqY]AIAGQL`EYOZVYO
V�\�UJIAd�IA]nE�O!_xVYd�SQ]ALxR�IWH��Q�ZE�G8M�d�VYO�L�UJVYSQbQInU[HJIn_%EaH�L`M�O�L`_%VYGFU[HJO�CF_xHJIAVYG�d�LxH�bQV�MQU���e�]WHJbQVXCQmYb�EY]W]�H�bQL�IAd�SQOJVacXL`M�O�L`_%VYG�i
U[HJO�CF_�H�IWVXG�E�]AmYVXOJIWHJbQd�U�HJbFE�H�bFE.cXLzh�L%L%G�SQO�VYS�VXUJL`M�UJV�\�E�OP_%EYG�EY_�bFIWL`cYLzcXL%O���mXVTVTM�EY_%_%CQO�EY_x�XqQH�bQL�_%VYd�SQC�H�EaH�IWVXGFE�]
_xVXd�SQ]WL%R�IkH���V�\2H�bQL`UJL�d�LxH�bQV�MQU���E�]WHJbFVYCQmXb�M�Ik^�L%O�L%G'H�IWG�LNEY_�b�_`EYUJLN��qX\:VYO�EzmXIWcXL%G�OJLNM�CQGFMFE�GF_%�Yq'IAU�bQIAmYbQL`OZHJb8E�G�H�bFEaH
V�\�]AIWGFL`E�O/OJLN_xVYG8U�H�OJCF_xHJIAVYG o uQq�tavj}��TIAGF_xL�UJIWd�SQ]AL�O�L`_%VYGFU[HJO�CF_�H�IWVXGFU��:LX} m8}Wq�]AIWGFL`E�O/VYOz]AVTVY¢'i~CFS�H�E�hQ]ALN�zE�O�L�GFVYO�d�EY]W]A�
SQO�Lx\:L`O�EYhQ]WL�IAG�SQO�EY_xHJIn_%E�]�UJ_%L%GFEYOJIAVXU`q�IAG�VYCQO � VYO�¢ � L�EYU�UJCQd�L�HJbFE�HwE�UJIWd�SQ]AL�O�L`_xVXGFU[HJO�CF_�H�IWVXG � IA]W]�h8L�CFUJL`M¡E�GFM
HJbFL�d�EYIWG�\:V�_xCFU�InU�HJV�LxR�SQ]AVYO�L � bQL%HJbQL`O�h8L%H[H�L%O�y'CFE�G'H�IWKNEaHJIAVYG�M�L`UJIWmXGFU`q'LX} m8}Wq�C8U[IAGQm�M�Ik^�L%O�L%G'H�U[HJL%S8U[IAK%LNU%qTd�E.��bFE.cYL
HJbFL�EXM�caE�G'H�EYmYL�VY\ EY_�bFIWL`c'IAGQm�EzS�L%OJ\:VYO�d�EYGF_xL � bQIn_�b�InU�UJCQS�L%O�IWVXO � IWHJb�O�L`UJS8LN_�H�HJV�U[IAd�SQ]WLPy'CFE�G'H�IWKNEaHJIAVYG�d�L%HJbQV�MQU`q
LY} mF}AqFC8U[IAGQm�HJbFL/UJEYd�LzU�H�L%SFUJIWK`LY}���G�V�HJbFL%O � VYO�MQU`qQVYCQO�mYVXEY]2IAU�HJV�SQO�VacTIAMQLDH�bQLlH�V'VX]AU�HJV�M�LNU[IAmYG�H�bQLzVacYL`O�_%VYd�SQ]ALxH�L
LxR�SFEYGFUJIWVXGFU�EYGFM�H�bQL�_%VYO�OJLNU[S�VYG8M�IWGFm�yXC8E�G'HJIAK`E�HJIAVYG�UJ��U�H�L%d U[V�HJbFE�HDH�bQL�VacYL%O�E�]A]�UJ��U�H�L%d h8L`bFE.cYLNU�]AIA¢YLwE�OJL`mYCQ]nE�O
y'CFE�G'H�IWK`L%ODEYGFM�EY_�bFIWL`cYL`U�HJbQLwh8LNU�H�S8V'UJUJIAhQ]WL/S8L`O[\:VXOJd�E�G8_xLzCFUJIAGQm�UJIWd�SQ]AL/O�L`_%VYGFU[HJO�CF_�H�IWVXG�E�]AmYVXOJIWHJbQd�U`}�g�LNU[IAmYGFIWGQm
HJbFL�y'CFE�G'HJIAK`E�HJIAVYG¡U[��U[HJL`d � IWHJb<E�U[HJO�CF_�H�CQOJL�H�bFEaHl\:VXO�_%L`Ul_%VYGFUJIAU[HJL`GF_x�Xq�CFUJIAGQm�HJbQL�CFU[C8E�]Z]AIWGFL`E�O/OJLN_xVYG8U�H�OJCF_xHJIAVYG�q
d�E.�¡OJLNU[CQ]WH�IWG � VXO�UJL�S�L%OJ\:VYO�d�E�GF_%LYqZIAG<H�L%O�d�U�VY\�O�E�HJL�M�IAU[HJVXO[H�IWVXG�q�H�bFE�G>E��K3 � 79J�790:6!UJ��U�H�L%d � bQV'U[L�U[HJO�CF_�H�CQOJL
O�L`UJCQ]kH�U�IWG�IWGF_%VYGFUJInU�H�L%GF_%�Y}�£�V � L%cXL%ONq � L � IA]W]�UJbQV � H�bFEaH!h8LN_%EYCFU[L�V�\�HJbQLPS�L%O�IWV�M�In_DU[HJO�CF_xHJCQO�L�VY\�HJbFL�y'CFEYGXH�IWKNEaH�IWVXG
UJ�TU[HJL`d�q�cYL`OJ�zUJIWd�SQ]AL!OJLN_xVXGFU�H�OJC8_�HJIAVYG/HJLN_�bQGQInyXCFL`U��:LX} m8}Wq�HJbQV'U[L!hFEXU[LNMzVYG�E�]WVTVX¢XijCQS/H�E�hF]WL.� _`E�G�h8L�MQL`UJIWmXGQL`M � bQIA_�b
UJIWmXGQIk��_%E�G'H�]W��VXC�HJS�L%OJ\:VYO�d ]AIWGFL`E�O�O�L`_%VYGFU[HJO�CF_xHJIAVYG�}
�!bQL)\:CFGFMQE�d�L`GXH�E�]TInM�L`E � L�CFUJL�IAG/VXO�M�L`O�H�VDEX_�bQIWL`cYL)HJbQInU+mYVXEY]XInU HJVPM�L`UJIAmYG���VXIWG'HJ]A�PHJbFL�VacXL%O�_xVYd�SQ]ALxH�LZLxR�SFEYGFUJIWVXG

HJVXmYL%HJbQL`O � IWHJb�H�bQLlyXC8E�G'HJIAK`E�HJIAVYG�U[��U[HJL%d hT��_�bFV'V'U[IAGQm�_%EYOJL%\:CQ]W]A��HJbFLzU�H�L%SFUJIWK`L`U!VY\�HJbFLPU�_%EY]AEYO�yXC8E�G'HJIAK%L`O�U�U[V�H�bFEaH
HJbFL � bQVY]AL�UJ�TU[HJL`d InUzLNyXCFIWcaE�]AL%G'HlH�V�E�cYLN_�HJVXOzy'CFE�G'HJIAK%L`OzIAG 	�� � IkH�b<E�S8L`OJIAV�M�In_�U�H�OJC8_�HJCFOJLX}�=+IWO�U[H`q � L�M�L%�FGQL
E�G�L`y'CQIAcaE�]AL%G'H�cYLN_�H�VYO�y'CFE�G'HJIAK%L`O�mYIAcYL`G�E�y'CFE�G'H�IWKNEaHJIAVYG�UJ_�bFL%d�LlE�GFM�E�OJLN_xVXGFU�H�OJC8_�HJIAVYG�E�]AmYVXOJIWHJbQd�}��!bQL`G�qQhFEXU[LNM
VYG H�bQInU�L`y'CQIAcaE�]AL%GF_%LYq � L�IWG'H�OJV�M�CF_%L�HJbFL�_xVXGF_xL`S�H�VY\PS�L%O�IAVTMQIA_�y'CFEYG'HJIAK%L%O�U�E�G8M U[bQV � bQV � HJV?_xVYG8U�H�OJCF_xH�E�GFM
M�LNU[IAmYG�S�L%O�IWV�M�In_zy'CFE�G'H�IWK`L%O�U%}��!bQIAU�S8L`OJIAV�M�In_lU�H�OJCF_xHJCQO�Lz_%EYG�h8Lw_xVYGTcXL%GQIAL%G'HJ]A��_�bFEYO�EX_�H�L%O�IWK`L`M�E�GFM�SFEYO�EYd�LxHJL`OJIAK%LNM
IAG�HJL`OJd�UDV�\)]nEaHJHJIn_xLNU�EYGFM�UJCQhQ]nEaHJHJIn_xL`U`}	��L%R'HNq � LwLxR�SQ]nE�IAG�H�bQL�EXM�caE�G'H�EYmYLNU�HJb8EaHlE�O�LzSQO�Vac'InM�LNM�hT��H�bQInUDS�L%O�IAVTMQIA_
U[HJO�CF_�H�CQOJLPE�G8M�UJbQV � bQV � H�bQLPS8L`OJIAV�M�In_DU[HJO�CF_�H�CQO�LDIAG�H�bQLPL`y'CQIAcaE�]AL%G'H�cXL`_xHJVYO�y'CFEYGXH�IWK`L%O�IAU�EwGQLN_xL`U�U�E�O���_%VYGFM�IWHJIAVYG
HJV�EY_�bQIAL%cXL�_xVYG8U[InU�H�L%GF_%��CQG8M�L%O/HJbQL�CFU[C8E�]Z]AIWGFL`E�OwOJLN_xVXGFU�H�OJC8_�HJIAVYG�}  DGF_%L�E�S�L%O�IWV�M�In_�U[HJO�CF_�H�CQOJL�IAU/SQOJLNU[L`G'H`q HJbQL
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GTCQd/h�L%OlVY\�M�IW^�L%O�L%G'H/_xL`]W]nUPV�\�HJbQInUlcYLN_�H�VYOly'CFE�G'HJIAK%L`OPh8LN_xVYd�LNU��FGQIWHJL�E�G8M�EY]kH�bQVYCQmXb�E�UJC�¤�_xIAL%G'Hz_xVXGFM�IWHJIAVYG�_%EYG
GQVYHDh�L/LxR�SQO�L`U�UJL`M�\:VYO�d�E�]A]W�Xq8IWHDInUDcYL%O���U[IAd�SQ]WL/HJV�_�bFL`_�¢ � bQLxH�bQL%OP_xVXGFU[InU[HJL%G8_x��IAU�UJE�HJInU��8L`M�VYODGQV�HN}>=FVYOPE�mYIAcYL`G
\�E�d�IA]W�>V�\lcXL`_�H�VYO�U�E�GFM E<UJLxH�VY\zM�Ik^�L%O�L%G'H�U[HJL`SFUJIWK`L`U � bQIn_�b �TIWL`]AM E�S�L%O�IAVTMQIA_�cXL`_�H�VYO�y'CFEYG'HJIAK%L%O�IWG 	���q!IkH�InU
S�VXU�U[IAhQ]ALDH�V�OJLN_xVYG8U�H�OJCF_xH�hT��CFUJIAGQm�EwUJd�E�]A]2]WVTVY¢'ijCQS�H�E�hQ]ALYq � bFL%O�LDH�bQLPOJLN_xVXGFU�H�OJC8_�HJIAVYG�cYLN_�HJVXO�U�_%EYG�h�Ll_�bQVXUJL%G�HJV
h�L�H�bQLl_xL%G'H�OJVXIAMQU�V�\�HJbQLP_xL`]W]nU � IkH�b�O�L`UJS8LN_�H�HJV�EzCQGFIk\:VXOJd M�InU[HJO�IWhQCQHJIAVYG�}Z��VXOJL`VacYL`O`qXIkH!IAU!EY]AUJV/S�VXU�U[IAhQ]AL�H�V�MQL`UJIWmXG
UJ�TU[HJL`d�UlU[CF_�b�HJb8EaHPHJbQL�LNy'CQIWcaEY]WL`GXHlcXL`_�H�VYOly'CFE�G'H�IWK`L%OPbFEYUPUJVYd�L�EYMQMQIkH�IWVXGFE�]ZUJ�Td�d�L%HJO�� � bQIn_�b�EY]W]AV � U�H�V�CFUJL�E
cYL`OJ��UJIAd�SF]WLlIAd�SQOJVacXL`M�]WIAGQLNE�O!OJLN_xVXGFU�H�OJC8_�HJIAVYG�}< DCFO�U[��U[HJL%d SQOJVacTInM�L`U!L%RQ_xL%]A]AL%G'H�S8L`O[\:VXOJd�E�G8_xL � bQIW]ALlbFE.cTIAGQm�HJbQL
U�E�d�L�_xVYd�SQ]ALxR�IWH��zEYU�]AIWGFL`E�O�O�L`_%VYGFU[HJO�CF_�H�IWVXG�qahQC�HZInU�d�VYO�L�UJCQIWH�EYhQ]WL�H�V�h�L!CFUJL`M�IWG�	�� \:VYO�]AV � H�V�d�V�M�L`O�E�HJL!caE�]ACQL`U
V�\ HJbQLPM�IAd�L%GFUJIWVXG�� E�GFM�\:VYO!]AV � caE�]ACQL`U�VY\�OJLNM�CQGFMFE�GF_%��o rY��qFr�p�vj}Ze�]WHJbFVYCQmXb � L�SFOJLNU[L`GXH�LxRQE�d�SQ]AL`U!EYGFM�O�L`UJCQ]WH�U
\:VYO�U[d�EY]W]+OJLNM�CQGFMFE�GF_%IWLNU%q8IkHPIAUD_x]AL`EYOJ]A��UJbQV � G�H�bFEaHDHJbQLwhFEYUJIA_zHJbQL`VYO�LxH�IA_`E�]�InM�LNE�V�\ZS�L%O�IWV�M�In_xIWH���_%E�G�h8LwLxRTHJL`GFM�L`M
HJV/bQIWmXbQL%O)OJLNM�CQGFMQEYGF_xIAL`U)E�GFM�H�bFEaH�HJbQL�SFOJVXhQ]WL`d VY\��FGFM�IAGQmzmXV'V�M�y'CFE�G'H�IWK`L%O�U � IkH�b�bQIAmYbQL`O)O�L`M�CQG8MQE�GF_%IWLNUZ_xVXGFUJIAU[H�U
V�\�UJL`EYO�_�bQIAGQm�\:VYO/mYVTV�M¡]AE�H[HJIn_xLNUzE�G8M�U[CQhF]AE�H[HJIn_xLNU � IWHJb<_%L%OJH�E�IAG�SQO�VYS�L%OJHJIAL`U`}��ZRTHJL%G8U[IAVYGFUlHJV�bQIAmYbQL`OwM�IAd�L%GFUJIAVYGFU
bFE.cXL�h�L%L%G�E�GFEY]W�TK`L`M�hT���T]AVXEYGQLDEYGFM���Lx\:L`OJCF]W]Wi *�VYKNE�GQVzO�L`_%L%G'HJ]A��E�GFM�_%EYG�h�L�\:VXCQGFM�IWG�o rXrNv~}; DG�HJbQLPV�H�bQL%O�bFEYGFM2q
E�]WHJbFVYCQmXb � LPh8L`]WIAL%cXLDH�bFEaH�dwCQ]WHJIASQ]WLzMQL`U�_xO�IWS�H�IWVXG�_%V�M�IWGFm�InU�E�]nUJV�E�S�V�H�L%G'HJInE�]�EYSQSQ]AIA_`EaHJIAVYG�V�\+VYCQO!\:O�E�d�L � VXOJ¢�q � L
bFE.cXLDGQVYH�LxR�SQ]AVYO�L`M�HJbQInU�EYSQSQ]AIA_`EaHJIAVYG�IWG�H�bQIAU�SFE�S�L%ON}
�!bQIAU�S8E�S�L%O�InU�VYO�mXE�GFIWK`L`M<EXU�\:VY]A]WV � U`} ��G UJL`_�H�IWVXG?�J� � L�M�Lx�FGFL�H�bQL�L`y'CQIAcaE�]AL%G'H�cYLN_�HJVXO�yXC8E�G'HJIAK%L`O�EYGFM HJbQL

SQO�VYS�L%OJH���V�\�_xVYG8U[InU�H�L%GF_%�Y}Z�TLN_�HJIAVYG��[�J��MQL`U�_xO�IWh�L`U�H�bQLz_xVXGFU�H�OJC8_�HJIAVYG�E�GFM�M�LNU[IAmYG�V�\+S8L`OJIAV�M�IA_Py'CFEYGXH�IWK`L%O�U�IWG�HJL`OJd�U
V�\�]AE�H[H�IA_%L`U`} ��G�UJL`_�H�IWVXGw�8"wqYIWHZIAU+�8O�U[HZU[bQV � GwHJb8EaH�HJbQL�S�L%O�IAVTMQIA_!U[HJO�CF_�H�CQOJL!IAG�HJbQL�LNyXCFIWcaE�]AL%G'H�cYLN_�H�VYO�y'CFE�G'HJIAK%L`O�IAUZE
GQLN_xL`U�U�E�O��P_%VYGFMQIkH�IWVXG/H�VPEX_�bQIAL%cYL!_xVXGFUJIAU[HJL`GF_x�zCFGFM�L%O�H�bQL!CFUJCFE�]�]AIWGFL`E�O�O�L`_%VYGFU[HJO�CF_xHJIAVYG�qaE�G8MzH�bQL%G�qX]WV � _xVXd�SF]WL%RTIWH��
O�L`_xVXGFU[HJO�CF_�H�IWVXG�U�_�bQL%d�L`UPIAG�S�L%O�IWV�M�In_�yXC8E�G'HJIAK%L`O�UlEYOJL�E�G8E�]A�'K`L`M2} =+IAGFE�]A]W�Xq�GTCQd�L%O�In_%E�]�O�L`UJCQ]WH�UP\:VXOzU[VXd�L�UJS�L`_xIW�8_
M�LNU[IAmYGFU�IWG�	 Ó EYOJL�UJbQV � G IAG UJL`_xHJIAVYG " EYU � L`]W]PEYU�E UJIWd�SQ]AL�M�IAO�L`_�H�E�SQSF]WIn_%E�HJIAVYG VY\zVYCQO�M�L`UJIWmXGFU�IWG$	 Ó HJV
VacYL`O�U�E�d�SQ]AL`M�e�fag _xVYGTcXL%O�U[IAVYG�V�\+UJIAG'C8U[VXIAM�U[IAmYG8E�]nU%}
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��G�H�bQInUzU[LN_�H�IWVXG�q � L��FO�U�HlO�L%cTIWL � H�bQL�hFEXU[In_�_xVYG8_xL%SQHzV�\�E�H�IWmXb'Hl\:O�EYd�L�IAG 	���q+E�GFM�L%RTSFOJLNUJUlE�]AIWGQLNE�OzO�L`_%VYG�i

U[HJO�CF_�H�IWVXG?IAG>HJL%O�d�U�V�\PE�G L`y'CQIAcaE�]AL%G'H�cYLN_�HJVXO�y'CFE�G'HJIAK%L`O��&��!#"z��q � bQIn_�b>_`E�G h�L�SFE�O�E�d�LxH�L%O�IWK`L`M IWG>HJL`OJd�U�VY\
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E�G8M�H�bQLlOJLNM�CQGFMFE�GF_%� �wVY\�H�bQLPHJIAmYb'H�\:O�E�d�LPIAU�LNy'CFE�]�H�VwH�bQLP\:O�E�d�LPh8VXCQGFMQU`q�HJb8EaH�InU%q2�)�i^$� d�}
r�} V kXu 	���qTH�bQL�LxR�SFE�G8U[IAVYG � IkH�b�O�L`UJS8LN_�H�HJVwHJbQLD\:O�EYd�L�#��cCFE-GJIFKG/M # � bQV'U[LP_xVTL%¤�_%IWL`G'H�U�bFE.cYL�HJbQLPd�IWGFIWdwCQd
S�VXU�U[IAhQ]AL�GFVYO�d �:d�VXU[H�L`_%VYGQVXd�IA_`E�]�LxR�SFEYGFU[IAVYG���q�InU�mYIAcYL`G�hT���
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p
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Kl GNM #�n kpYSEHG q E G w �~uY�

��G H�bQIAU�UJL`_xHJIAVYG � L�O�L`U[HJO�IA_xHwH�bQL�M�IAU�_xC8UJUJIWVXG<H�V�H�bQL�_%EXU[L�V�\DHJIAmYb'Hw\:O�E�d�LNU�HJbFE�H�EYOJL�_xVXd�S�VXUJL`M?hT�<E�UJLxH�VY\
� ` p�M�IW^�L`OJL`G'H�VXO[H�bQVYmXVYGFEY]�hFEXU[LNU%}l�!bQInU�IAUPM�VXGQL � IWHJbFVYC�HP]WV'UJUDV�\�mYL%GFL%O�E�]AIkH���\:VYO�SQCQO�S�VXUJL`U�V�\�_%]AEYOJIWH���h8LN_%EYCFU[L
HJbFL�mXL%VYd�L%HJO�IA_�EYGFE�]A��U[InUzInU�d/CF_�b?U[IAd�SQ]WL`O`} �ZR'H�L%GFUJIAVYGFUzHJV�mXL%GQL`OJIn_�\:O�E�d�LNUwEYOJL�UJIAd�SF]WL�E�GFM _%E�G?h8L�VYhQH�E�IAGQLNM
hT��C8U[IAGQm�IAG�HJbQLzO�L`_%VYGFU[HJO�CF_xHJIAVYG�HJbQLw_xVYO�O�L`UJS8VXGFM�IAGQm�M�CFE�]�\:O�EYd�LNU%q � bQIn_�b � IW]A]�h�L/M�IW^�L`OJL`G'H�IWG�LNEY_�b�_%EXU[LX}  IWHJb
HJbFIAU�OJLNU�H�OJIn_�H�IWVXG�q � L/_%EYG�mYO�VYCQS�HJbFL/cYLN_�H�VYO�U�CLEHG ILKGNM # H�bFEaH�_xVYd�S�VXUJLlHJbFLlHJIAmYb'H�\:O�E�d�L/EXU'CZCFE%$ G I �GNM # I �$ M # q � bQL`OJLCLE&$ G I �GNM # IAU�HJbQL�'Yi~HJb�hFEYUJInU%}
(�3*),+.-�/a<)610 <@9�+ 9;8:<)6 ? ��G�H�bQInU/SFEYS8L`O`q � L�d�EY¢YL�EYG�LxRTHJL`GFU[IAcYL�CFUJL�V�\�UJCQS�L%O�UJ_%OJIAS�H�U�E�G8M�U[CQh8UJ_%OJIAS�H�U`}B=FVYO
IAGFU�H�E�GF_%LYqTIAG�ElH�IWmXb'H�\:O�E�d�LD_%VYd�S�VXUJL`M�VY\+�lVYOJHJbQVXmYVXGFE�]8hFEYUJL`U`qYH�bQLPU[CQS�L%O�U�_xO�IWS�H2'Pu ��3�IAGFM�In_%E�HJL`U)HJbFL&'Yi~HJb�h8EYUJIAU
E�G8M�H�bQLwUJCQhFU�_xO�IAS�HHW)IAGFM�In_%E�HJL`U�HJbQL�W�i~HJb�cXL`_�H�VYO�VY\+H�bQL4'Yi~HJb�hFEXU[InU%}�e�]nU[V8qFIAG�VYO�M�L%O!H�V�E.cYVXIAM�_xVXG�\:CFUJIWVXG � IkH�b�HJbQL
UJCQS8L`O�U�_xO�IAS�H�U`qYH�V/O�L%SQO�L`UJL%G'H�E/GTCQd/h�L%O�5!O�E�InU[LNM�HJV/HJbQL�S8V � L%O�V�\76���6Dh�L%IAGQm�E�GT��OJLNE�]FGTCQdwh8L`O��xq � L � IW]A]�CFU[L���5x�98.q
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InU�IAd�S�VYOJH�EYG'H�HJV�GQV�H�IA_%LzHJb8EaH�IAG�mYL`GQL%O�E�]�HJbQL
��!�" InU�GFV�HDGFL`_xLNUJU�E�O�IA]W��E :.�J�.�0 .K3@.KJ�0 7/IKJ 74146'0 7C3 O�Q. /.�LRJ�cXL`_xHJVYO
y'CFE�G'H�IWK`L%ONq.EYGFM/EY]kH�bQVYCFmYb/IWH�U�_%L%]A]AU�E�O�L�_%VYGTcYL%RlS8VX]W�'HJVXS8LNU%q.H�bQL%�zEYOJL�GQV�H�IAGwmXL%GQL`O�EY]8�:d�IAGQIAd/CQd MQIAU[H�EYGF_xL.�+"�VXOJVXGQVYI
_xL`]W]nU`} =FVYO�E/_xL%]A]QH�Vzh�L�E)"�VYO�VYGFVYIQ_xL`]W]~q'IkH � VXCQ]AM�h�L�O�L`y'CQIAOJLNMwHJbFE�H�E�GT��S8VXIWG'H�_%VYG'H�EYIWGQLNM�IWG�H�bFEaH�_xL%]A]Fh�LD_%]WV'U[L`O�HJV
HJbFL�_xL%G'H�OJVXIAM/V�\FH�bFEaH)_%L%]A]THJbFEYG/H�V�HJbQL�_%L%G'HJO�VYInMzVY\�E�GT�lVYHJbQL`OZ_xL%]A]~}+�!bQInU�InU�GQV�HZU�EaHJInU[�FL`MwIWG�mXL%GQL`O�EY]Xh�L`_`E�CFUJL�HJbQLNU[L
_xL`]W]nUZEYOJL�VXh�H�EYIWGQLNM�EYU�H�bQL�IAGXH�L%O�U[LN_�H�IWVXG�VY\�_xL%]A]nU�V�\�HJbFL/�:GQLNE�O�L`U[HZGQL%IAmYbTh�VYCQO���y'CFE�G'H�IWK`L%O�UBCL" $ I �$ M # CFUJL`M�IAG�L`EY_�b�VY\
HJbFLlhFEYUJIAU`q�O�EaHJbFL%O�HJbFEYG�EXU�HJbQLlGFL`E�O�L`U[H!GQL%IAmYbTh�VYO�O�L%mYIAVYG8UZ\:VXO�L`EY_�b�O�L`_xVXGFU[HJO�CF_�H�IWVXG�cYLN_�H�VYON} ��G�V�H�bQL%O � VYO�MQU`q'HJbQL
IAGXH�L%O�U[LN_�H�IWVXG�V�\ZGQLNE�O�L`U[HDGQL`IWmXbTh8VXCQO�y'CFEYG'HJIAK%L%O�U�MQV'LNU�GFV�HPOJLNU[CQ]WHDIAG�mXL%GQL`O�EY]�IAG�E�GQL`EYOJLNU�H�GQL%IAmYbTh�VYCQO�yXC8E�G'HJIAK%L`O`}
�!bQL`OJL%\:VYO�LYq � L � IW]A]�OJL%\:L%OPH�V �#!�" _xL%]A]nUlIWG8U�H�L`EYM�V�\@"�VYO�VYGQVXI�_xL%]A]nU%}���G�mYL`GQL%O�E�]~q2\:VYOlE�mYIAcYL`G�O�L`MQCQGFMQEYGF_x� �Tq 8k
InUwVXh�H�EYIWGFL`M<hT� E.cXL%O�E�mXIWGQm�VacXL%OwHJbQL ��]AIAGQL`EYOwO�L`_%VYGFU[HJO�CF_�H�IWVXGFU 8k $ '#� pZY\[;[\[1Y ��mXIWcXL%G<hT�¡HJbFL�_%VYO�OJLNU[S�VYG8M�IWGFm
y'CFE�G'H�IWK`L%O�Up" $ ' � pZY;[\[;[1Y �T}
(�3*),+.-�/ ? �!bQLP_xVYG8_xL%SQH�VY\ ��!�" _%EYG�h�L�EX_�HJC8E�]A]W��M�L%�FGQLNM�\:VYO�EYG'��O�L`_%VYGFU[HJO�CF_xHJIAVYG�E�]AmYVXOJIWHJbFd�qTGQVYH�GFL`_xLNUJU�E�O�IA]W�
VYGF]W��\:VYO�HJbQLw]WIAGQL`EYO�O�L`_xVXGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd CFU[IAGQm�H�bQLzd�IAGQIWd�EY]+M�C8E�]�\:O�E�d�L/EXU�M�LNUJ_%OJIAh�L`M�E�h�VacYLX}�£�V � L%cYL`O`q
\:VYO�_x]nE�O�IkH��Xq � LzbFE.cXLzOJLNU�H�OJIn_�H�L`M�IAG�HJbFIAU�U[LN_�H�IWVXG�HJbQL�M�Lx�FGFIkH�IWVXG�E�GFM�_%VYGF_%L%S�H�U�H�V�HJbFIAUDSFE�OJHJIn_xCF]AEYO�_%EXU[LX} =QVYO�E�GT�
V�H�bQL%O�O�L`_%VYGFU[HJO�CF_xHJIAVYG/EY]WmXVYO�IkH�bQd�q.HJbQL�M�L%�FGQIWHJIAVYGFU�tlEYGFMw{�UJbQVYCQ]nMwh8L�d�V�M�IW�FL`M�U[V�H�bFEaH�HJbFL!UJLxHZVY\8O�L`_%VYGFU[HJO�CF_�H�IWVXG
cYLN_�H�VYO�U�EYOJL�H�bQLlVYGQLNU!mYIAcYL`G�hT��H�bQLlSFE�OJHJIn_xCF]AEYO�O�L`_%VYGFU[HJO�CF_xHJIAVYG�EY]WmXVYO�IkH�bQd H�bFEaH�InU�CFUJL`M2}
e�GQVYHJbQL`O!_%VYGF_%L%S�H�HJbFE�H � IA]A]�h�L�CFU[LNM�IAG�UJVYd�L�VY\2HJbQLPGQL%RTH�UJL`_�H�IWVXGFU�IAU)HJbFL�_%VYGF_%L%S�H!V�\2\:CQG8MQE�d�L%G'H�E�]�S8VX]W�'H�VYS�LY}

�!bQLP\:CQG8MQE�d�L%G'H�E�]2S�VY]A�XH�VYS�LD( $� EXUJUJV�_xInEaH�L`M � IWHJb�H�bQLl]AE�H[H�IA_%L0L $ IAU�MQLx�FGQLNM�h'���( $� �aC k �Zk ��� # � $ # E&$ # ��� Ó ��$ Ó E>$ Ó Y ��b�� G f pZY W�� pZY�r I �[p`�X�

� bQIn_�b�InU�HJbQL�SFEYO�EY]W]AL%]AVYSFIWS�L`M�\:VXOJd�LNM�hT��HJbFL�h8EYUJIAU�cYLN_�H�VYO�U�VY\ZHJbQL�]nEaHJHJIn_xL$L $ }��!bQL�E�O�L`E�VY\ZHJbFIAU�\:CQG8MQE�d�L%G'H�E�]
S�VY]A�XH�VYS�LlIAU!LNy'CFE�]�H�V m � 6��x� $ &)( � m }� %! J . �M79J462*�. ("��.K021435146 7C0 ,7* (9.KJ
I�O 790H79J43&,�J 7/,/.�0M1/6NJ4LM,C6�3&.K0BI�E O .�J43F6 Q D
e�]WHJbQVXCQmYb�HJbQL�_%VYGF_%L%S�HlVY\�_xVXGFUJIAU[HJL`GF_x� � EYU�IAG'HJO�VTMQCF_xLNM�IAG>o t�vjq2\:VXOPHJbQL�U�E�¢XLwVY\�_x]nE�O�IWH���E�GFM�h8LN_%EYCFU[L�IWHzIAUlE

_xL`G'HJO�E�]�_%VYGF_%L%S�Hw\:VYO/HJbQInU/S8E�S�L%ONq � L�O�L%cTIAL � IWHwbQL`OJLX} ��IWcXL%G E�HJIAmYb'H/\:O�E�d�L #�qZ_xVXGFU[HJO�CF_�H�L`M¡hT�¡CFU[IAGQm � ` p
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VYOJHJbFVYmYVXGFE�]�hFEYUJL`U`q�IWH�InU�M�L`UJIWO�E�hF]WL�HJV�MQL`UJIWmXG?E�G#��!�"�q�U[CF_�b HJbFE�H�IW\ k InUwHJbQL�VYO�IAmYIAGFE�]�cYL`_xHJVXO�EYGFM 8k InUwHJbQL
O�L`_xVXGFU[HJO�CF_�H�L`M�cXL`_xHJVYONq�h8VYHJb�k E�G8M 8k \�EY]W]�IAG�HJbQL�U�E�d�L �#!�" _%L%]A]�}��!bQL�OJLN_xVXGFU�H�OJC8_�HJIAVYG�cYL`_xHJVXO�U 8k U�EaH�IAU[\:�TIWGQm
HJbFIAU�SFOJVXS8L`O[H���EYOJLl_%EY]W]AL`M�_xVXGFUJIAU[HJL`GXH�O�L`_%VYGFU[HJO�CF_�H�IWVXGFU�V�\ k�}
��IWcXL%G�E�\:O�E�d�LwVXS8L`O�E�HJVXOB
 EYGFM�E�mYL`GQL%O�In_D" ��"�q�H�bQL�_xVXGF_xL`S�H�U�V�\�_xVYG8U[InU�H�L%GF_%��E�GFM�]WIAGQLNE�OP_xVYG8U[InU�H�L%GF_%��\:VYO

E�G ��!#" _%L%]A]B( �� �G qFEYOJLlM�L%�FGQLNM�EXU�\:VY]A]WV � U`�243�576�8:9;8:<)6���? �<.�0M1/351468790:6',/7CEFE � & 7C6 ( �  �G  /7�I�,/7CEFE 3F0 I�0 ��!�"�T@I�0 � 8k�3F6�1 J 7 � J . ��LM,C6N3&.�0 ��7/,C6 .KJ % ( � ��G
351 1CI�3 � 6 .  �7 ,/.�0M1/351468790:6!3 ( 8k�u6( ����G %
=QVYO!H�bQLlSFEYO[H�IA_%CQ]AEYO�_%EYUJLPV�\�CFUJIWGQm�E�]AIWGQLNE�O�O�L`_%VYGFU[HJO�CF_�H�IWVXG�q'HJbQLzMQLx�FGQIWHJIAVYG�VY\+]AIWGFL`E�O�]A��_xVYG8U[InU�H�L%G'H�_xL`]W]�InU`�
243�576�8:9;8:<)6��	? & 3F0H7/I�J4EN* �<.K021435146 7C0M6 ,/79EFE � & 796 ( �� �G  /7�I ,�7CEFE . (
IK0 ��!#" % ( �  �G 351 1CI�3 � 6 .  /7�E 3F0 7/I�J4EN*

,/.�0M1/351468790:6'3 (�3F6'351 ,/.�0M14351/687C0M6�LR0 �P79J�EG3F0 7/I�J
J 7/,/.�02146NJ4LM,96N3&.�0 T * QM79J 7 6FQM7�E 3F0 7/I�J J 7 � J . ��LM,C6�3&.K0 ��7/,C6 .KJ�351 O 3���7C0  7*8k � #
���

�
$
M # 8k $ %

(�3*),+ - / ? e�UDh8L%\:VYO�LYq8HJbQL�M�Lx�8GQIkH�IWVXG�V�\�]WIAGQL`EYOD_%VYGFUJIAU[HJL`GF_x��_%EYG�h�LwL%R'H�L%GFMQL`M�H�V�E�GT��mYL`GQL%O�E�] ]WIAGQL`EYODO�L`_%VYG�i
U[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd�q�GQV�H���CFU[H�HJbFLl]WIAGQL`EYO!OJLN_xVYG8U�H�OJCF_xHJIAVYG�mYIAcYL`G�hT��H�bQLld�IWGQIAd�E�]�M�C8E�]2\:O�E�d�LY}
e�G ��!�" IAUPU�E�InM�H�V�h�L�_xVXGFU[InU[HJL%G'HPIk\!E�GFM�VYGF]W��IW\�EY]W]�IWH�UP_xL`]W]nU0(��� � E�O�Lw_%VYGFUJIAU[HJL`G'H`}���IWd�IA]AEYOJ]A�Yq�E�mYL`GQL%O�E�]

O�L`_xVXGFU[HJO�CF_�H�IWVXG?E�]AmYVXOJIWHJbFd HJbFE�H�mYIAcYLNUwO�InU[L�HJV<E¡_%VYGFUJIAU[HJL`G'H�y'CFEYG'HJIAK%L%O�InU�_%EY]W]AL`M>E�_xVXGFUJIAU[HJL`GXH�O�L`_%VYGFU[HJO�CF_�H�IWVXG
E�]AmYVXOJIWHJbFd�}���G�SFE�OJHJIn_xCQ]nE�ONqFE�y'CFEYGXH�IWK`L%O � bFIA_�b�U�EaHJInU[�FL`U�_%VYGFUJInU�H�L%GF_%��CQGFMQL%O�]AIWGFL`E�O�OJLN_xVYG8U�H�OJCF_xHJIAVYG�IAU�UJEYIAM�HJV�h8L
]AIWGQLNE�O�]W��_xVYG8U[InU�H�L%G'H`}
��IWcXL%G�E�G �#!�"�qXHJbQLDVYS�H�IWd�EY]FO�L`_xVXGFU[HJO�CF_�H�IWVXGw\:VXO�EYG'��_xL`]W]8IAU�VYhTcTIAVYCFUJ]W�wIWG8U[InM�L�H�bFEaH!_xL%]A]~qYH�bFEaH�IAU`qYH�bQL�VXS�HJIAd�E�]

O�L`_xVXGFU[HJO�CF_�H�IWVXG�InUzE�] � E.�TUlE�_%VYGFUJInU�H�L%G'HzOJLN_xVXGFU�H�OJC8_�HJIAVYG # }��TIAGF_%L�E�G¡IAGF_xVXGFU[InU[HJL%G'HzO�L`_%VYGFU[HJO�CF_�H�IWVXG 8k InUlVYC�H�U[InM�L
HJbFL�_%L%]A]�_%VYO�OJLNU[S�VYGFMQIWGQm<HJV<H�bQL�VYO�IWmXIWGFEY]DUJIWmXGFE�]'k�qDEXU�VXSQS8V'U[LNM HJV>E _%VYGFUJIAU[HJL`G'H�O�L`_xVXGFU[HJO�CF_�H�IWVXG�q�_xVXGFUJIAU[HJL`GXH
O�L`_xVXGFU[HJO�CF_�H�IWVXGFU � IA]W]��TIAL%]nM�UJd�EY]W]AL%O�UJy'CFEYOJLNM�M�InU�H�VYOJHJIAVYG��N�����/�ZHJbFEYG�IAGF_xVXGFU[InU[HJL%G'H!OJLN_xVXGFU�H�OJC8_�HJIAVYG8UZVYG�E.cYL%O�E�mXL
\:VYO�ElmYIAcYL`G ��!#"�}���G�VYCQO � VXOJ¢�qaH�bQL�mYV'E�]�InU�H�VP�FGFM�ElUJLxH)VY\H�#!�"�� U�\:VXO � bQIn_�b�IWH�InU�S�VXU�U[IAhQ]AL�HJVlb8E.cYL�_xVXGFUJIAU[HJL`GXH
O�L`_xVXGFU[HJO�CF_�H�IWVXGFU � IkH�b�UJIAd�SF]WLlO�L`_%VYGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd�U%}
= IAmF}.rQ��h8��UJbQV � U2L%R�EYd�SQ]WLNU�VY\Th�V�H�b/_xVXGFUJIAU[HJL`GXH�EYGFMlIAGF_xVXGFUJIAU[HJL`GXH+_xL%]A]nU�EYU�UJCQd�IWGQm�]AIAGQL`EYO�O�L`_xVXGFU[HJO�CF_�H�IWVXG�}  DGQLZVY\

VYCFO�mYVXEY]AU�IAG�HJbQInUZS8E�S�L%O�InU�HJVzM�LNU[IAmYG�y'CFEYGXH�IWKNEaH�IWVXG/H�L`_�bQGQIny'CQL`U)U[CF_�b�H�bFEaH)EY]W]M�#!�" _xL`]W]nU�E�O�L!]WIAGQL`EYOJ]A�w_%VYGFUJInU�H�L%G'H`}
=+IWm8}+s8��E'�zE�G8M?=+IWm8}+s8�:h8�/SQO�Vac'InM�L�E�U[IAd�SQ]AL�E�G8M�IWG'H�CQIkH�IWcXL�L%RQE�d�SQ]AL�HJb8EaHwIA]A]WCFU[HJO�EaH�L`UwbQV � ]WIAGQLNE�O�]W��_xVXGFUJIAU[HJL`GXH
��!#" _xL%]A]nU/_%EYG�h8L�EY_�bQIAL%cXL`M� 7*B,�QM. .�143F0 O 1C,/I�E IKJ�,CLMI�0:6�3/. 7CJ/1 *�3F6FQ ��3 � 7CJ 7C0M6 146 7 �:143/. 791 (9.�J 7�IP,�Q . ( 6 Q27
� � r
 /I�1C791�}+�jHZ_%EYGwh�L�U[L`L%G/IAG�= IAmF}as8�:h8� bQV � H�bQL!IWG'H�L%O�U[LN_�HJIAVYGwh8L%H � L`L%G�_xL%]A]nU�V�\)" # EYGFM/_%L%]A]AU�VY\)" Ó IAU H�bQL�UJEYd�L!EY_%OJV'UJU
E�]A] HJbQLwSFE�OJHJIWHJIAVYG�VY\�HJbQL ��!�"�}De�U � IA]W]+h8LwLxR�SQ]nE�IAGQL`M�]AE�HJL%ONq8HJbQL�_xO�CF_xInE�] IAMQL`E�VXG�bQV � HJV�EY_�bQIAL%cXL/_xVXGFU[InU[HJL%G8_x�
� IWHJb�]AV � _%VYd�SQ]ALxR�IWH���O�L`_xVXGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd�U�InU�HJV�L`G�\:VYO�_xLwE �27CJ43&. �K3&,PU�H�OJC8_�HJCFOJLlVXG�HJbQLzS8E�OJHJIWHJIAVYG�M�L%�FGQL`M
hT��HJbQL ��!�"�qZEYUwIWG�H�bQL�LxRQE�d�SQ]AL�VY\>=+IWm8}+sF}���G'HJCFIkH�IWcXL%]A�Yq�HJbFL�U[HJL`SFU[IAK%LNUwUJL%]AL`_xHJLNM � IW]A]�M�L%S�L%G8M<VYG<HJbQL�E�GQmX]WL
h�LxH � L%L%G¡LNEY_�b�V�\�HJbQL�hFEXU[LNU%} =+IAmF}�t�UJbQV � UlE�U[LN_xVYG8M�L%RQE�d�SQ]AL � bFL%O�L�_%VYGFUJInU�H�L%GF_%��IAU/EY_�bQIAL%cXL`M�hT��_xO�L`EaH�IWGFm�E
S�L%O�IWV�M�In_PU�H�OJCF_xHJCQO�LY}

� }�~R�����Q�{���{�Z¯��Z���J~R�a���R�j���Z�¬���\�{�i�{~\���O��� �Z�Z�����J���{�]�Z�a��Â��ZÈ�ª
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��EX� �:h8�

�!���Rª�Æ\ª�±�È\��¯��R���g®�a� � �n»°�Q~R�¬�j���R��~\�¬�D�Q~R���´�a�\�{���Q�Q�Z�R�Á���\�{�a�R���Z¯ �´��� ���i�Q�a� Â��´� �����³~\�x�a�Q���R���´���{�Á�\��� ���s�´�Z�_�³�������{��¯��]���R�¸��{�Á�g����R� ���Z�{�Z���]�Q�Q�Z�R�{���Z�Z�¬ÄJ��ÇJ�\�{���R���Q~R�s�{��¯����Q�Q�´�\�{���Z�Z�i�a� Â��´�g�{���{�i�Q�c���R�Z�a�R�{���_�{�Z���i�Z�´�����´©��a�R�s����{~\�´¯>���J���R�R���´���Q�´�¸�j� �Q~��c�Z���Q�´�������Ç��³~R���a�{���\���R� ���´�Q�Z���j�Q�Q�Z�R�{���Z�Z�g�����´���³~ �����Q�����\���Z���R�j�°�Z�a�R�Q���Q�Q�´��� �O���°ª
,x,x,.-P��4 0�%12386�78129:4 0<;�0�5���� `9���0 4�� �w6�;�02129�	U�Q3	�
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E�G8M o sXs.v~q�hFC�H/H�bQL`UJL�M�LNU[IAmYGFUwE�O�L�GQV�H�_xVXGFU[InM�L`OJLNM�IAG�H�bQIAUwSFEYS8L`O`}��TL`cYL`O�EY]ZLxRQE�d�SQ]AL`UzV�\�HJbFL`UJL�V�H�bQL%O�M�Ik^�L%O�L%G'H
_xVXGFU[HJO�CF_�H�IWVXGFU�_%EYG�EY]AUJVwh�LP\:VYCFGFM�IWG�o rYrNvj}

,S��-���4�0�`9�%1t�F021X
��F7�4 0�%1�3�6�78129:4�0>9 0 ���Q329:4 5�9:7X�w62;�0�1�9�	Z�Q3	
��GzHJbFIAU�UJL`_xHJIAVYG�q � L�EYGFE�]A�TK%L�bQV � HJVPEY_�bQIAL%cXL�_%VYGFUJIAU[HJL`GF_x�PIAGwS�L%O�IAVTMQIA_�y'CFE�G'HJIAK%L`O�U�CQGFM�L`O�U[IAd�SQ]WL!O�L`_%VYGFU[HJO�CF_�H�IWVXG

E�]AmYVXOJIWHJbFd�UP��LY} mF}�]AIWGQLNE�O�VXO�]AVTVY¢'ijCQS�H�E�hQ]ALN�x}
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�����Rª�¼xªU±�È\��¯��R���g®�a� � ��»\Ä���ÇJ���{�Q�R�Á�{�R�Q�i��!�{~R�i�Q�R�R�µ���_�{���Z� � , �j� �Q~���� ½���� ��Æ ����Ç����Q�{�R�Á�Q�R�{������Q~R���O���r���\���R�R� �j�Z�Z����ª

��EX� �:h8�

�����Rª�¥\ªU±�È\��¯��R���g®�a� � ��Æ\Ä���ÇJ���{�Q�R�Á�{�R�Q�i��!�{~R�i�Q�R�R�µ���_�{���Z� � , �j� �Q~���� ½���� ��Æ ����Ç����Q�{�R�Á�Q�R�{������Q~R���O���r���\���R�R� �j�Z�Z����ª
$�% �<.�0M1/351468790H,+* LR0 � 7CJ)EG3F0 7/IKJ)J 7/,�.K02146NJ4LM,96N3&.�0 L 143F0 O 6 Q27 D
3F0:3FD�IKE ��LMIKE (/J IKD�7
e�]WHJbQVXCQmYb�HJbFLlOJLNU[CQ]WH�U!SFOJLNU[L`GXH�L`M�IAG�H�bQInU�U[LN_�H�IWVXG�bQVX]AM�\:VXO�E�GT��H��TS8LlVY\ \:O�E�d�LlE�G8M�EYGT��H��TS8LlVY\ ]AIWGQLNE�O�O�L`_%VYG�i

U[HJO�CF_�H�IWVXG�E�]AmYVYO�IWHJbQd�q�H�bQL/SQO�VTV�\�U�VY\�HJbQLNU[LzO�L`UJCQ]WH�U�EYOJLldwCF_�b�_x]AL`EYOJL`O�E�G8M�d/CF_�b�d�VYO�LlIAGXH�CQIWHJIAcYLl\:VXO�HJbFL/_%EXU[LlVY\
]AIWGQLNE�O�OJLN_xVYG8U�H�OJCF_xHJIAVYG�CFUJIWGFmlHJbQLDd�IWGQIAd�E�]�M�CFEY]Q\:O�E�d�L�E�G8M�\:VYOZH�IWmXb'H)\:O�E�d�L`U�_xVYd�S�VXUJL`M�VY\2E/U[L%H�V�\ �PVYOJHJbFVYmYVXGFE�]
hFEXU[LNU%}  LlUJbQV � IAG��!bQL`VYO�L%d rPH�bFEaHNq�mYIAcYL%G�Ez\:O�E�d�LYqTEwGQL`_%L`U�UJEYOJ��_xVXGFM�IWHJIAVYG�H�V/bFE.cXLD_%VYGFUJIAU[HJL`GF_x��CQG8M�L%O!]AIWGQLNE�O
O�L`_xVXGFU[HJO�CF_�H�IWVXG�InU)HJbFE�H)HJbFLDU�_%E�]nE�O�yXC8E�G'HJIAK%L`O�UZEX_�H�IWGQm/VYG�H�bQLD_%V'L%¤�_xIAL%G'H�U�E�O�L�U[C8_�b�HJbFE�H)HJbFL�O�L`UJCQ]kH�IWGFm���!�" bFEYU
E�S�L%O�IAVTMQIA_�U�H�OJC8_�HJCFOJLX}��!bQInUDOJLNU[CQ]WH�\:VX]W]AV � UDhFEYUJIA_`E�]A]W��\:O�VYd HJbFL/\�EX_�H�H�bFEaH � bQL`G�HJbFL%O�L/InUDGFV�S�L%O�IWV�M�In_xIWH���IWG�HJbQL
SFEYO[H�IkH�IWVXG�M�L%�FGQL`M�hT��E�G ��!�"�q�H�bQL�cYL`O[H�IA_%L`UDV�\�EYG'��H � V�]nEaHJHJIn_xLNUGL $ � EYGFMFL $ � � ' #��� ' Ó ��_`E�G�b8E.cYLwEYOJhFIkH�O�EYOJ�
O�L%]nEaHJIAcYL�S�VXUJIWHJIAVYGFU`qXE�H)]WLNEYU[HZIWG�VXGQL�VY\�H�bQL�_%VYd�S8VXGQL%G'H�U%q � bQIA_�b�d�EY¢YL`UZIkH�EY] � E.��U�S8V'UJUJIAhQ]WL�HJVP�FGFM�]WIAGQL`EYOJ]A�/IAGF_%VYG�i
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UJIAU[HJL`GXH�_xL`]W]nU`}; DG�HJbFLP_%VYG'HJO�E�O��Yq � bQL%G�HJbFL%O�LDInU!S8L`OJIAV�M�In_xIWH��Yq'HJbQL`OJL�InU!VYGQ]A��Ez�8GQIkH�LPG'CFd/h�L%O!V�\�O�L%]nEaH�IWcXLDS�VXUJIWHJIAVYGFU
��UJL%L =+IAmF}�tT��EYGFM�]WIAGQLNE�O�_xVXGFUJIAU[HJL`GF_x��InU!GQVYH�SQOJLN_x]ACFM�LNM2}
�!bQLDSFOJVTV�\ V�\�H�bQIAU�O�L`UJCQ]WH�InU�LxRQEY_xHJ]A�wH�bQLlUJEYd�LD_xVXGF_xL`S�HJC8E�]A]W��\:VXO�EYG'��caEY]WCQL�V�\�HJbQL�OJLNM�CQGFMFE�GF_%� �/E�GFM�\:VYO�E�GT�

M�IAd�L%GFUJIWVXG�� h�L`_`E�CFUJL�H�bQL�_%OJC8_xInE�]FS�VYIAG'H�InU���CFU�H�HJbFLDS�L%O�IWV�M�In_xIWH���IWG�HJbQLPU�H�OJC8_�HJCFOJLDOJL`mXE�O�M�]AL`U�U�V�\2H�bQL�CQGFM�L`OJ]A�TIWGQm
\:O�E�d�L/H�bFEaHlInU�CFU[LNM2}w�TIAGF_%Lw\:VXOPbQIWmXbQL%OlM�IAd�L%GFUJIAVYGFU'� EYGFM�bFIWmXbQL%OPO�L`M�CQG8MQE�GF_%IWLNU �Tq�HJbQL�SQO�VTV�\Zh�L`_xVXd�L`U�d/CF_�b
d�VYO�L�HJL`MQIWVXCFU � IWHJbQVXC�H/EYMQMQIWGQm�EYG'�'H�bQIWGFm�GFL � _xVYG8_xL%SQHJCFEY]W]A�Yq � L�O�L`M�CF_%L�HJbQL�SFOJVTV�\�HJV�H�bQL � � r�EYGFM�� � r
_%EXU[LX}�£�V � L%cYL`O`qY\:VYO�_xVXd�SQ]WL%HJL`GQL`U�U%qTL%R�EYd�SQ]WLNU � IW]A]�h8LlUJbQV � G � bQL`OJL�]AIWGQLNE�O!_xVXGFU[InU[HJL%G8_x��InU�U�EaH�IAU[�FLNM�\:VYO'�#` r/IWG
	 Ó }
 LlGQL`L`M�HJbFLP\:VY]A]WV � IAGQm�*�L%d�d�EQ�
� 3*),),+ ��? & 7C6)L #  �7�I�J 7/,C6 IK0 O LRE I�J E I�6N6�3&,/7#*�3F6FQ $ & � � � W '���o � ## Y3� #Ó v I�0 ��L Ó IK0 .K6FQM79J �FO 7C0 7CJ43&, � E I�6N6�3&,/7

* Q2.�1C7 O 7C0 7CJ I�68.�J)D I�6NJ43o]�351%�MI�J�I�D 796879J43/. 7 � I�1 �
$ & � �

�� � Ó # �
� � ÓÓ

�
 �� � ��� ���X� � W )Z���X�
� � W )Z� �X� � ��� � �X�

�
 * QM79J 7 � Ó # Y3� ÓÓ u 	 3 Y ��u�vn� Y � r o ��s'|��

� Q27C0 T!6 Q27 (9.�EFE .F*�3F0 O 7 ,CLMI�6N3&.�0M1;�� Ó # _xV'U%� �X� � � ÓÓ U[IAG����'� � � # � ## ��sY�X�� Ó # _xV'U%� �X�B� � ÓÓ U[IAG����'� � � Ó � ## ��sY�X�� Ó # UJIWG�� �X�B� � ÓÓ _xV'U%���'� � � � � #Ó ��tX�X�� Ó # UJIWG�� �X� � � ÓÓ _xV'U%���'� � � � � #Ó ��tFpN�

* Q27CJ 7�� # Y�� Ó Y�� � Y�� � u �4��� IK6�3&. 0 IKE!0MLRD  /79J/1 �
I�J�7�I�EFE+1CI�6N351=�@7 ��3 � $ & � � � W ' �2oWp�� � Ó # Y`p�� � ÓÓ v $ �

& � * Q27CJ 7 � L Ó 351�I 14L  CE I�6N6N3&,�7
.J( L # T<6 Q2IK6!351 T"$
�
& � 351�O 3���7C0

I�1)3F0 � '�� �LT@IK0 � � Ó # Y � ÓÓ u �43 % J . .J(;�!�TL`Lle�SQS�L%GFMQIkR "���}
�!bQL�_xVYG8U[LNyXCFL%GF_%L�VY\�HJbFIAU *�L%d�d�E�InUwHJbFE�H`q � bQL%G&L Ó d�L`LxH�U�H�bQL�_xVXGFM�IWHJIAVYGFU�VY\�HJbFL *�L%d�d�EQq)HJbQL�cYL`O[H�IA_%L`U

h�L%]AVYGQmXIWGQm�H�V�L Ó q � bQIA_�b�_`E�G�E�]nU[V�h8L � O�IWH[HJL`G�EYU`�
C
	 G I>�cC(+ # �#� Ó # E Ó # � � ÓÓ E ÓÓ �B��+ Ó �#� Ó # E Ó # � � ÓÓ E ÓÓ � Y + # Y�+ Ó u �+I ��t'rY�

bFE.cXLwVXGQ]W��E��FGQIWHJL�GTCQd/h�L%O/V�\�MQIk^�L%O�L%G'H��:O�L%]nEaH�IWcXLN�DS�VXUJIkH�IWVXGFU � IkH�bQIAG¡HJbQL�_%L%]A]AU0( &�� VY\�H�bQL�y'CFE�G'HJIAK%L`O�" # ��UJL%L
\:VYO�L%R�EYd�SQ]WL =+IAmF}�uQ��h8�[�x} ��G �!bQL`VYO�L%d r�q � L�CFUJL�HJbQInU�\�EY_xH�U[V?HJbFE�H�Ik\�E�GT� V�\wHJbQL¡SQO�L%cTIAVYCFU�t>L`y'CFE�HJIAVYGFU
��sX�X�xqA��sY�X�xqA��tX�'��qn�:tFp.��IAUwGQVYH�U�EaHJInU[�FL`M2q � L�_%EYG<E�] � E.��UP�8GFM�cYL`O[H�IA_%L`U � bQL%O�L�EaHw]WLNEYU[H/VYGQL�_xVXd�S�VYGFL%G'Hw_%EYG�bFE.cYL
E�GT��EYOJhFIkH�O�EYOJ��S�VXUJIWHJIAVYG � IkH�bQIAG�E�_%L%]A]�VY\ H�bQL/y'CFE�G'H�IWK`L%O " # qFE�GFM�H�bQIAUDE�]A]WV � U!C8U!HJV��FG8M��:]AIWGQLNE�O�]W�Q��IAGF_xVXGFUJIAU[HJL`GXH
_xL`]W]nU`}

�� 3 <�-F3 ) �?�� (>6FQM7���!#" 351)I�0 .K0.- �M79J43&. ��3&,#,9LMIK0M6N3/. 7CJ 3F0�	 Ó T�6FQM790 3F6�351)I�E *!I�*�1 �M.�1/143� 9E 7 68.>�<0 � I E 3F0 7/I�J4EN*

3F0 ,/.K021435146 7C0M6',�7CEFE % J . .J(;�!�TL`Lle�SQS�L%GFMQIkR "��J��}
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��E'� �:h8�

�!���RªR£\ªÀ±�È\��¯��R���Z�����¿l���R�´���{� ��¶��a�R�Q���Q�Q�´��� � �������{���Z�Z�{��®�a����Ç � ��Æz���R����Ç�®�a� � ��§Rª�� ���R��¯c���R�\�����Y®�³��¯��������R�Q�´��®�a���{~\�]�����R�´����{�Z�Z�a�R�_�{�Q�R�Á�{���a�lª
�!b'C8U%qaS�L%O�IWV�M�In_xIWH��zIAGwEYG
��!#" InU�E�GQLN_xLNUJU�E�O���_%VYGFMQIkH�IWVXG/H�V�EX_�bQIWL`cYL�_xVYG8U[InU�H�L%GF_%�lCQGFM�L`O�]WIAGQL`EYO�OJLN_xVYG8U�H�OJCF_xHJIAVYG�}

��VYHJIn_xL�HJb8EaH�IAG�E�S�L%O�IWV�M�In_ ��!�" HJbQL`OJLlEYOJL�VYGQ]A���FGQIWHJL`]W��d�E�GT��M�InU�H�IWG8_�H ��!�" _xL`]W]nU`};(�bQL`_�¢TIAGQm � bFLxHJbFL%O�]AIWGQLNE�O
_xVXGFUJIAU[HJL`GF_x��InUzU�EaH�IAU[�FL`M�q � L�VYGQ]A��GQL`L`M�HJV�_�bFL`_�¢�VXG�H�bQL�M�InU�H�IWG8_�H
��!#" _%L%]A]AU`q � bQIA_�b�EYOJL�EY_xHJCFEY]W]A��H�bQL ��!#"
_xL`]W]nU�IAGFUJIAM�LzHJbQLl\:CFGFMQE�d�L`GXH�E�]�S�VY]A�'HJVXS8LzVY\ H�bQL/_%VYIAGF_xInM�L%G8_xLzUJIkH�Ll]AE�H[HJIn_xL4L	� ��
+}���G�\�EY_�HNqFmXIWcXL%G�E�U[L%H�V�\�]AE�H[H�IA_%L`UL # Y L Ó Y;[\[;[1Y L � q � L�_%EYG�EY] � E.��U LNEYUJIW]A�lL%GTCQd�L`O�E�HJL�HJbQL�S�VXUJIWHJIAVYGFU�VY\FHJbFL�cYL%OJHJIn_xLNU+V�\8LNEY_�b�V�\8HJbQL`d IAGFU[InM�L�(�� ��
� IWG
HJL`OJd�U�V�\�HJbFL�_%VYO�OJLNU[S�VYGFMQIWGQmlmXL%GQL`O�E�HJVXO�d�E�HJO�IA_%L`U�E�GFM�_�bFL`_�¢�_xVYd�SQCQH�EaH�IWVXGFE�]A]A� � bQL%HJbQL`O�_%VYGFUJInU�H�L%GF_%�wInU�U�EaH�IAU[�FLNM
VYO�GFV�H`}
 LPU[bFV � IAG =+IAmF}T�zLxRQEYd�SF]WLNU)VY\�]WIAGQL`EYO�_%VYGFUJIAU[HJL`GF_x��IAG 	 Ó \:VYO)O�L`MQCQGFMQEYGF_xIAL`U;� � s YJtFq � bQL%O�L�HJbFLDO�L`_%VYGFU[HJO�CF_�i

HJIAVYG�cXL`_�H�VYO�U�bFE.cYL�h8L`L%G�O�L%SQO�L`UJL%G'HJLNM�hT� ����� }� % �<.�0M14351/687C0M6@J 7/,�.K02146NJ4LM,96N3&.�0BIKE O .�J43F6 Q D
1�*�3F6FQ 3FD��HJ . ��7 ���M7CJ�(9.�J4D I�0 ,/7
��IWcXL%G?E�O�L%mYCF]AEYO
��!#"�qZIWH�InU�M�L`UJIWO�E�hF]WL�\:VYO�bFE.cTIWGFm�E�mYVTV�M�O�E�HJL%ijM�InU[HJVYOJHJIAVYG S8L`O[\:VXOJd�E�G8_xL�H�bFEaH�HJbFL�O�L`_%VYG�i

U[HJO�CF_�H�IWVXGFUPh8L�]WV�_%E�HJLNM�GFL`E�OPH�bQL�_xL`G'HJO�VYInMQUPV�\�HJbQL���!�" _xL`]W]nU`}��jH/_%EYG�h�L�UJL%L%G¡IAG = IAmF} ��bQV � H�bQL�_xVXGFUJIAU[HJL`GXH
]AIWGQLNE�OlO�L`_%VYGFU[HJO�CF_�H�IWVXGFU�mYIAcYL`G�hT��H�bQL�d�IWGQIAd�E�])MQCFE�]�\:O�E�d�LNU�\:VYO)� � s Y[t�E�O�L�GQV�Hz]AV�_%EaH�L`M�GQL`EYOPHJbQL�_%L%G'HJO�VYInMQU
_xVXOJO�L`UJS�VYGFM�IAGQm�HJV�E�CQGQIW\:VYO�d M�InU[HJO�IWhQCQHJIAVYG�}���G�VXO�M�L`O!HJV�EX_�bQIAL%cYLzE�h�LxHJHJL`ODS�L%OJ\:VYO�d�E�GF_%LYqQIWH�InU�GQLN_xL`U�U�E�O���HJV�C8U[L
d�VYO�LDIAG'HJL`]W]AIWmXL%G'Hl��E�]WHJbFVYCQmXb�UJIWd�SQ]ALlE�GFM�]WV � _%VYd�SQ]ALxR�IWH����)O�L`_xVXGFU[HJO�CF_�H�IWVXG�E�]AmYVXOJIWHJbQd�U � bQIn_�b�d�E�¢XLDL%RTSF]WIn_xIWH�C8U[L
V�\+HJbFLlS8L`OJIAV�M�IA_%IkH���SQOJVXS8L`O[H��X}

��}Wp ¥ LN_xVYG8U�H�OJCF_xHJIAVYG � IkH�b�E�UJd�E�]A]2]WVTVX¢XijCQS�H�EYhQ]WLlIAG %�L%O�IWV�M�In_ ��!�"�� U
��IWcXL%G?E�S�L%O�IWV�M�In_ ��!�"�q)IkH�InU�S8V'UJUJIWhF]WL�HJV�OJLN_xVXGFU�H�OJC8_�H�Lx¤�_xIAL%G'HJ]A�<E�G8M?EX_%_xCFO�E�HJL%]A�¡hT��CFU[IAGQm¡E�UJd�E�]A]�U[IAK%L

]AV'VX¢'i~CQS�H�EYhQ]WL�U�_�bQL%d�LXq � bQIn_�b�EY]AUJV�L`GFUJCQOJLNUP_xVYG8U[InU�H�L%GF_%�Y}��!bQIAUl_`E�G�h8L�M�VXGQL�\:VYOlE�GT��S�L%O�IAVTMQIA_ ��!�"�} *�LxHlCFU
�FO�U�H�_xVXGFUJIAM�L`O�HJbQL�_%EXU[L�V�\�HJIAmYb'H�\:O�EYd�LNU�_xVYd�S�VXUJL`M h'�<E�UJLxH�V�\�VYOJHJbQVXmYVYG8E�])h8EYUJL`U`} e�U�U[CFd�LXqZ\:VXO�UJIAd�SF]WIn_xIWH��
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E�G8M � IWHJbFVYC�H/]AVXU�UlVY\�mXL%GQL`O�EY]WIWH��Yq�HJbFE�H#� � r�E�G8M¡]WL%H�	 � h�L�H�bQL�UJd�EY]W]AL`U[HzO�L`_�H�E�GQmXCQ]nE�OPS8VX]W�'H�VYS�L � bQIn_�b�InU/E
hFEXU[In_�CQGQIWH/S�VY]A�XH�VYS�L�\:VYOzHJbQL�S8E�OJHJIWHJIAVYG<M�L%�FGQL`M¡hT��HJbQL �#!�"�} ��VYHJIn_xL�H�bFEaHwEY]kH�bQVYCFmYb�HJbQL�d�IAGQIAd�E�])CFGQIkH�_xL%]A](�� ��
� d�E.��GQVYHwh�L�O�L`_xH�E�GFmYCQ]nE�ONq+\:OJVXd *�L%d�d�E<pXq)UJIWGF_%L L # InU�OJLN_�H�E�GQmXCQ]AEYO`q�IWH�InU�E�] � E.��UlS�VXU�UJIWhQ]AL�HJV��8GFM?E
O�L`_�H�E�GQmXCQ]nE�OlS�VY]A�XH�VYS�L 	 � � � IWHJb�cYVX]WCFd�L�]nE�O�mYL`OPHJbFEYG�HJbQL�cXVY]ACQd�L�V�\�(�� ��
� � � bQIn_�b�InUzE�]nU[V�E���GQVYGQi~d�IAGQIWd�EY]n�
hFEXU[In_�CQGQIWHwS�VY]A�'HJVXS8LX}��!bQL�O�L`EYUJVYG�V�\�_�bFV'V'U[IAGQm�H�bQIAU/hFEYUJIn_�OJLN_�H�E�GQmXCQ]AEYOlS8VX]W�'H�VYS�L�IAUzHJbFE�H/H�bQL�O�L`_%VYGFU[HJO�CF_�H�IWVXG
E�]AmYVXOJIWHJbFd h�L`_%VYd�L`UDL%cXL%G�UJIWd�SQ]AL%O�IAG�HJbFIAU�_%EXU[LX}P�TIAGF_%LzHJbFLwS�L%O�IWV�M�In_xIWH���V�\�H�bQL �#!�" InUDMQLxHJL`OJd�IAGQL`M�hT� L � ��
+q
HJbFLwUJd�EY]W]AL`U[H�O�L`_xH�E�GFmYCQ]nE�O�S�VY]A�'HJVXS8L 	 � ��
�_%VacYL`OJIAGQm1(�� ��
� InUDE�caEY]WInM�_%EYGFM�InMQEaH�Ll\:VYO 	 � }��jHDInU�_x]AL`E�O�HJbFE�H`q2M�CQL
HJV�H�bQL�S�L%O�IWV�M�In_xIWH���M�L%HJL`OJd�IAGQL`M¡hT� 	 � ��
 q+E�GT��cXL%OJHJIn_%EY]�VYOlbQVXOJIAK%VXGXH�E�]�UJbQIk\ HwV�\ 	 � ��
 hT��EYG¡IWG'HJL`mYL`OlG'CFd/h�L%O
V�\)U[HJL`SFUJIWK`L`U��#� ## IAU�HJbQL�bQVXOJIAK%VXGXH�E�]+U�H�L%SFUJIWK`LwEYGFMF� #Ó InUDHJbQLwcYL`O[H�IA_`E�]�U�H�L%SFUJIWK`LN��mYIAcYL`UDO�IAUJLlHJV�E�GFV�HJbFL%O�S�VY]A�'HJVXS8L
� bQIn_�b�E�]nU[V�¢YL`L%SFU!S�L%O�IWV�M�In_xIWH��Y}

�!���RªJ½´¦\ª2·��Z�´�a�\�Q�Q�{�R�Á�Q���a�n�����a�a�{� �Q~R¯ �����Q�´���a�������a��¢��R�U�³���\����Ä � � � �{�Z�R�Q�´�Q�Z���Q�c�{�Z�Z�a�R�Q�Q�{�R�Á�Q���a��Â��Z�Á�{�a�Q�¬© � � � �{~\� Âa�����R�Z�c��]�Q~R�
��������Q���Z�Z� �Z�������´���Z���{���j~R���³~��\���R�R�J�Q~R�g����R� Âa�����Z�����Z�´���������Q~R�g�\�R� ���Z�Z����� � ©�� È����{�Z�R�Q�Z�{�Z���Q���Q~R�g���\�R�\��Â��Z�Á�{�a�´ª�¾g���R�Q~R�g���\®�a�{¯c���Q���a��������Q�Q���Q�³���R�Q�µ���{�Z���{�z�{~R�g�R�R� ���Z�Z����� � ©��Q~R�Z� �Q~R�]�{�Z�Z�a�R�_�{�Q�R�Á�{���a��Â��´�Á�Q�a������{~R�g�[��R� Â������´���j�Z�´���������{�´���l©\���R����������� �c� �������Q�³���\�{�µ���Q�´������³�c�Q�°�{~\�i�R�{�a���Z�J�Z�Z����ª��J���Q���Z�]�{~����J���c�{~R���j�ÁÈR��¯��\����©x�j� �{~��{~R���������a��¢��R� �{���R���i�{�{~R�Z¯���©x�{~\�O����� �Z�Z�����j���{�����Á�{�R����� �ÀÅ®¯����R��¯°�\¯�R���_�³���R�Z�¬Ç����a�Q�a�R�a���Z�Z�����¬ª
��G�=+IAmF}�pN�QqaH�bQL!S8VX]W�'HJVXS8L!H�bFEaH�bFEXU�h8L`L%G�_�bQV'U[L`GwInU�IWG8M�IA_`EaH�L`M�CFUJIWGQmPh�VY]nM/]AIAGQLY}!(�VYG8U[InM�L%O+H�bQL�S8VX]W�'H�VYS�L 	 � E�GFM

]ALxH-� ## EYGFM � #Ó h�L�H�bQLDGTCQdwh8L`O�VY\ U[HJL%S8U[IAK%LNUZH�bFEaH�M�LxH�L%O�d�IWGQLDHJbFLD]AL%GQmYHJb�VY\�HJbFL�UJIAMQL`U��:cYL`O[H�IA_`E�]�E�GFM�bQVYO�IAK%VYG'H�E�] �
V�\ 	 � } =FVYOPH�bQL�LxRQE�d�SQ]AL�IWG =+IWm8}�p`�Fq	� ## � r�EYGFM � #Ó � rQ} *�LxH�� � h8L�H�bQL�_xL`GXH�L%OlVY\ 	 � } ��IWcXL%G¡E�GT��IWGFSQC�H
UJIWmXGFE�]	k�qQIWH�IAU�U�H�O�EYIWmXbXHJ\:VYO � EYO�M�H�V��FGFM�HJbFLlL`y'CQIAc.EY]WL`G'H!S�VY]A�'HJVXS8L 	 � q � bQIn_�b�IAU�EwHJO�E�G8U[]nEaH�IWVXG�VY\ 	 � mYIAcYL%G�hT���

	 � � 	 � � ) ## � ## � ## ��) #Ó � #Ó � #Ó Y \:VYO�UJVYd�LPIWG'H�L%mYL`O�U ) ## Y ) #Ó u � ��tXsX�

�!bQL�hFEYUJIA_�InM�L`E�InU�HJbFE�H�mYIAcYL%G>E�GT�?��!#" _%L%]A]�( �� �G IkH�InU�S8V'UJUJIWhF]WL�HJV��FG8M cXL%O���L`EYUJIA]W�<EYGFM?y'CQIn_�¢T]W�<HJbQL
L`y'CQIAcaE�]AL%G'H�_%L%]A]+��h'��L`y'CQIAcaE�]AL%G'H�_%L%]A]�q � L�d�LNE�G�E/_xVYGFmYO�CQL%G'H)_xL`]W]FHJbFE�H�InUZL%R�EX_�H�]W��L`y'CFEY]FIAG�U[bFEYS8L�E�GFM�UJIAK%LN� � bQIA_�b
InUzIAGFU[InM�L 	 � } ��IAcYL`G<E�G�IAGQSQC�H�U[IAmYGFEY] k � bQVXUJL�y'CFE�G'H�IWK`L`M�_xVTL%¤�_%IWL`G'H�UzEYOJL 	�� � " � "�� 	 ��q � bQL%O�L 	 � � k!q
IWH�InU/S�VXU�UJIWhQ]AL�H�V�HJO�E�G8U[]nEaH�L�HJbQL�caE�]ACQL`UwV�\�H�bQL�y'CFEYG'HJIAK%L`M _xVTLx¤�_xIAL%G'H�UlHJV�V�H�bQL%O�caE�]ACQL`U 		� �� � bQIn_�b M�L%�FGQL�HJbQL
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L`y'CQIAcaE�]AL%G'H�_xL`]W]_! ����G � HJb8EaH�InU�IAGFU[InM�L 	 � })�!bFIAU�HJO�E�GFUJ]AE�HJIAVYG�IAU�IW]A]WC8U�H�O�E�HJL`M�IAG = IAmF}�p`�Q};*�LxH�� � h�LPHJbFL/_xL`GXH�L%O�VY\
HJbFL/S�VY]A�XH�VYS�L 	 � }���G�HJbQInU�S8E�OJHJIn_xCQ]nE�O�_`EYUJLYq�U[IAGF_%L 	 � IAUDO�L`_�H�E�GQmXCQ]nE�O/��_xCQhQIn_zIAG�bFIWmXbQL%O�M�IWd�L`GFU[IAVYG8U��xq8IWHDInUD_%]WLNE�O
HJb8EaH � � _%EYG�h8L�_%EY]A_%CQ]nEaHJLNM�hT��E�UJIWd�SQ]AL�08V'VXODVXS8L`O�E�HJIAVYG�h�L`_`E�CFUJL 	 � InU�OJLN_�H�EYGQmYCF]AEYO`}��j\ � Lw]WL%H � � � � � � � q
HJbFL%G�Ik\ 8k � InU+HJbQL�O�L`_%VYGFU[HJO�CF_xHJIAVYG/cXL`_xHJVYO�_%VYO�OJLNU[S�VYGFMQIWGQmDHJV�! ����G � q�H�bQL�O�L`_xVXGFU[HJO�CF_�H�IWVXG�_%VYO�OJLNU[S�VYGFMQIWGQm�HJVD( � ��G
InU2��CFU[H 8k � 8k��%� � }��!bFL�O�L`_xVXGFU[HJO�CF_�H�IWVXG 8k��lInUZVXh�H�EYIWGFL`M�hT����C8U�H�]WVTVY¢TIAGQmlCQS�H�bQLD_%VYO�OJLNU[S�VYGFMQIWGQmPO�L`_%VYGFU[HJO�CF_�H�IWVXG
cYLN_�H�VYOwU[HJVXOJLNM¡IWG?E�]WVTVX¢XijCQS¡H�E�hQ]ALY} ��V�H�IA_%L�H�bFEaH � L�_`E�G<S�L%OJ\:VYO�d VYS�H�IWd�E�]�O�L`_xVXGFU[HJO�CF_�H�IWVXG�\:VXO/H�bQL�_`EYUJL�V�\�E
CQGQIW\:VYO�d IAGQSQCQH�M�IAU[HJO�IAhQC�HJIAVYG�q�h�L`_`E�CFUJLYq�\:VYO�LNEY_�b ��!�" _xL`]W]�IWGFUJInM�L 	 � q � L�_%EYG U[HJVXOJL�E¡cYLN_�H�VYO�VYh�H�E�IAGQL`M>hT�
E.cYL`O�EYmYIAGQmlVacYL`O�EY]W]8HJbQL�cYL`O[H�IA_%L`U��:L%R'H�OJL`d�LDS�VYIAG'H�U��ZVY\2HJbQLl_xL`]W]��:h8E�O��T_%L%G'HJL`O�VY\2HJbQLl_%L%]A]n�xq � bFIA_�b�_%E�G�h8LPU[bFV � G�HJV
h�LzLxRQEY_xHJ]A��LNyXC8E�]�H�V�HJbQL�_xL`GXH�OJVXIAM�VY\ H�bQL/_xVXOJO�L`UJS�VYGFM�IAGQm���_%VYGTcYL%RF�!_xL%]A] EXUJUJCQd�IAGQm�E�CQGQIW\:VYO�d MQIAU[HJO�IWhFC�HJIAVYG<o rYuNvj}
��G�HJbQL�LxRQE�d�SQ]ALPU[bQV � G�IWG =+IWm8}2p`�lH�bQLPGQL%LNM�L`M�]WVTVX¢XijCQS�H�E�hF]WLP_xVXGFU[InU[H�U�V�\�VXGQ]A��rat/O�L`_%VYGFU[HJO�CF_xHJIAVYG�cXL`_�H�VYO�U%}��!bQL
\:CQGFMFE�d�L%G'H�EY]�EYMQc.EYG'H�E�mXLDSFOJVacTInM�L`M�hT��HJbFLlS8L`OJIAV�M�IA_%IkH���IAU�H�bFEaH�IW\�HJbQLlS�L%O�IAVTMQIA_)��!#" InU � L%]A]�M�LNU[IAmYGQLNM2qTHJbFL/U[IAK%L
V�\�HJbFL�]WVTVX¢XijCQS�H�EYhQ]AL�_%E�G¡h�L�d�EYM�L�UJd�E�]A]�q+E�GFM¡M�VTLNUlGQV�HwIWGF_%OJLNEYUJL � IkH�b¡HJbQL�O�EaH�L�V�\�HJbQL �#!�"�}���V�H�IA_%L�E�]nU[V
HJb8EaHz\:VXOPHJbQInUzL%R�EYd�SQ]WLXq � IWHJb¡H�bQL�O�L`_xVXGFU[HJO�CF_�H�IWVXGFU�mYIAcYL%G¡hT��H�bQL�]AVTVY¢'i~CFS�H�E�hQ]ALYq HJbQL���!�" _xL`]W]nUzEYOJL�EY_xHJCFEY]W]A�
�:d�IAGQIAd/CQd M�IAU[H�EYGF_xL.� "�VYO�VYGQVXIT_%L%]A]AU`}�=QVYO+H�bQL�_%EXU[L�V�\�E�O�hQIkH�O�EYOJ�)��!#"�� U%qYE�caE�]AInM/S�VY]A�'HJVYS�L 	 � InU�E�] � E.��U mYIAcYL`GwhT�(�� ��
� E�G8M�E�U[IAd�IW]nE�ODOJLN_xVYG8U�H�OJCF_xHJIAVYG�SQO�V�_xL`MQCQOJLz_`E�G�h�Lz\:VY]A]AV � LNM2} ��V � q � � � IA]A]�h�Lw_%EY]A_%CQ]nEaHJLNM�h'��y'CFE�G'H�IWK`IWGQm
� IWHJb�O�L`UJS8LN_�H�H�V1L � ��
 � bQIA_�b � IA]A] GQVYH�h�L/IAG�mYL`GQL%O�E�]�E�OJLN_�H�EYGQmYCF]AEYO�]AE�H[HJIn_xLX} =QVXO�IAGFU[H�E�G8_xLYqF\:VYO�HJbQV'U[LzS�L%O�IAVTMQIA_
��!#"�� U!h8EYUJL`M�VYG�bQLxRQE�mXVYGFEY]�]AE�H[HJIn_xLNU!IWG 	 Ó qFE�c.EY]WInM�S8VX]W�'H�VYS�L 	 � � IW]A]�h�LzE�G�bQLxRQEYmYVYG8E�]2_xL`]W]~}<=QVXO�IWGFU[H�EYGF_xLXq�IWG
=+IWm8}F��E�c.EY]WInM 	 � InU!IW]A]ACFU�H�O�E�HJLNM2}��LN_%EYCFU[L�V�\�HJbQL�S�L%O�IWV�M�In_xIWH��wIAG�H�bQLDU[HJO�CF_�H�CQO�L�V�\�EYG'��S�L%O�IWV�M�In_ ��!#"�qXHJbQLDIWG�\:VXOJd�E�HJIAVYG�_%EYG�h8LDL`EXU[IA]W��L%G8_xV�M�L`M
IAG¡EYG�L`d/h�L`MQMQL`M ��UJCF_%_%L`UJIWcXLN��d�E�GQGQL`OlhT��M�IAc'InM�IAGQm�IWHPIAG'HJV�H � V�S8E�OJH�U`q2HJbQL�L`G'HJO�VYST��EYU�U[V�_%IAE�HJL`M � IkH�b�HJbQL�_xL`]W]nUC
	 � IXq2EYGFM�HJbFL�_%VYGFM�IWHJIAVYG8E�]�L`G'HJO�VYST��EYU�U[V�_xInEaH�L`M � IWHJb�H�bQL�U�H�OJCF_xHJCQO�L/VY\)_xL`]W]nU�H�bFEaHPInU�IAGFUJIAM�L�L`EX_�b 	 � q � bFIA_�b�InU
HJbFL�UJEYd�L�U[HJO�CF_�H�CQOJL�EXUDIAG 	 � }���G =+IWm8}�p`�Fq�\:VYOlIAGFU�H�E�GF_%LYq�mXIWcXL%G�E�_%L%OJH�EYIWG�S8VX]W�'HJVXS8L 	 � q � bFIA_�b¡_%EYG�h�L�\:VYCQGFM
hT��yXC8E�G'HJIAK%IAGQm�H�bQL�_%VTLx¤�_xIAL%G'H�U�C�@ ## Y9@ #Ó IwO�L`UJS�L`_�H�IWcXL%]A� � IWHJb�U�H�L%SFUJIAK%L`UPr � ## E�GFM�r � #Ó � H�bQInU�_`E�G�h�L/cTIAL � L`M�EXUDE
_xV'E�O�U[L�SQO�L`y'CFEYGXH�IWKNEaH�IWVXG8��q�H�bQL�VYGQ]A��EXMQM�IWHJIAVYGFEY]�IWG�\:VXOJd�E�HJIAVYG�H�bFEaHzb8EYU�HJV�h�L�U�H�VYO�L`M�HJV�L%G8_xV�M�L�E�cYL`_xHJVXO�InUzEYG
IAGFM�LxR�h8L%H � L`L%G�plE�GFM�rat8}
�!bQLPcYL`_xHJVXO�U�V�\ HJbQLP]AVTVY¢'i~CFS�H�EYhQ]ALP_`E�G�h8LlLNEYUJIW]A��_%EY]A_%CQ]nEaHJLNM�IAG�E�GT��M�IAd�L`GFUJIWVXG�� hT��CFUJIWGQm�]AIWGQLNE�O�SQO�VYmXO�EYd�i

d�IWGFmF}���G�VXO�MQL%O�H�V�M�V�U[V8qQ\:VYO�L`EX_�b ��!�" _%L%]A] IAG�H�bQL/S�VY]A�'HJVYS�L 	 � q � LzOJCFG�E�]nE�O�mYLzL`GQVYCQmXb�GTCQd/h�L%ODV�\Z]AIWGQLNE�O
SQO�VYmXO�EYd�U � IWHJb�M�IW^�L%O�L%G'H�_xV'U�H�cXL`_�H�VYO�U!S8VXIWG'H�IWGQm�IAG�M�IW^�L`OJL`G'H�M�IWO�L`_xHJIAVYGFU�IWG 	�� EYGFM � bQL%O�LPHJbFLz_xVYG8U�H�O�EYIWG'H�U�EYOJL
UJCF_�b�H�bFEaH�HJbQL`��M�L%�FGQLDHJbQLlUJS8LN_xIW�8_>�#!�" _%L%]A]�IWG�HJL`OJd�U�V�\�IAGQLNyXC8E�]AIkH���_%VYGFU[HJO�E�IAG'H�U`}+�!bQInU!E�]A]WV � U�CFU�HJV�_%EY]A_%CQ]nEaHJL
E�]A]QH�bQL�cXL%OJHJIn_xLNU�V�\2H�bQLD_%VYO�OJLNU[S�VYGFMQIWGQm)��!#" _xL`]W]�E�GFM�hT��H�EY¢TIWGQmPH�bQLDE.cXL%O�E�mXL � L�VXh�H�EYIWG�ElmXVTVTM�EYSQSQO�V.R�IWd�EaH�IWVXG
V�\�IWH�U�_xL`G'HJO�VYInM2}Z��VYO�L%VacXL%ONqXIWH�InU!GQV�H�GQLN_xLNUJU�E�O���HJV�_%EY]A_%CQ]nEaHJL�H�bQLlcYLN_�HJVXO�U�VY\ H�bQLl]WVTVX¢XijCQS�H�EYhQ]WL�\:VXO�L`EY_�b�O�EaHJLPVY\
HJbFL���!�" h�L`_`E�CFUJLlhT��]AIWGFL`E�O�IWH��Yq8EY]W]�HJbQLzcXL%OJHJIn_xLNU�UJ_`E�]ALPHJbQL`IWO�_xVTVYO�M�IAGFEaH�L`U!]AIWGFL`E�O�]A��E�G8M�U[IAd�d/CQ]WH�EYGQL%VXCFU[]A� � IWHJb� ## }��!bQL%O�Lx\:VXOJLXq � L/VYGF]W��GQL%LNM�HJV�_%E�]n_xCF]AE�HJLzH�bQL`UJLzcXL`_�H�VYO�U
.K0 ,/7�\:VXO�H�bQL/O�EaH�L/_xVXOJO�L`UJS8VXGFM�IAGQm�HJV � ## � pY}��!bQInU
SQO�V�_xL`MQCQOJLPInU!LxR�SQ]nE�IAGQL`M�IAG�mXOJLNEaH�L%O�M�LxH�E�IA]�IAG¡o rYr.v~}
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��} r ��d�SQO�VacYL`M�]WIAGQLNE�O�O�L`_xVXGFU[HJO�CF_�H�IWVXG�IAG %�L`OJIAV�M�In_>��!#"�� U � IkH�b�UJSQbQL`OJIn_%EY]�U[�Td�d�LxH�OJ�
�jH�IAU�E�]nU[V�S�VXU�U[IAhQ]ALPHJV�M�LNU[IAmYG�S�L%O�IWV�M�In_)��!�" � U � IWHJb�EXMQM�IWHJVYG8E�]�UJ�Td�d�L%HJO���SQO�VYS�L%OJHJIAL`U�UJV�HJbFE�H�E�cYL`OJ��UJIAd�SF]WL

IAd�SFOJVacXL`M�]AIWGFL`E�O!O�L`_%VYGFU[HJO�CF_�H�IWVXG�EY]WmXVYO�IkH�bQd _%E�G�h8LPCFUJL`M�HJV�VXh�H�EYIWG�OJLN_xVYG8U�H�OJCF_xHJIAVYGFU)HJb8EaH�E�O�LD]AV�_%E�HJL`M�GQL`EYO�HJbQL
_xL`G'HJO�VYInMQU!V�\ HJbQL ��!#" _%L%]A]AU/��EYU�UJCQd�IWGQm�E�CQGQIW\:VYO�d M�InU[HJO�IWhQCQHJIAVYG8�x}
*�LxH�C8U�_xVYG8U[InM�L%O�E�S�L%O�IWV�M�In_)��!�" H�bFEaH�U�EaH�IAU[�FL`U�H�bQLP\:VY]A]WV � IAGQm�rwSQO�VYS�L%OJHJIAL`U`�

pY}!�jH�InU�_xVXGFUJIAU[HJL`GXH�CQG8M�L%O!H�bQLlCFUJCFE�]2]AIWGFL`E�O�O�L`_%VYGFU[HJO�CF_xHJIAVYG�C8U[IAGQm�HJbFL�d�IAGQIAd�EY]�M�CFEY]2\:O�E�d�LY}
r�}��!bQLNU[L!]AIWGFL`E�O�O�L`_%VYGFU[HJO�CF_xHJIAVYG/cXL`_xHJVYO�U�E�O�L!]WV�_%E�HJLNM � IWHJb�_xIAO�_xCQ]nE�OZUJ�Td�d�L%HJO�����UJSQbQL`OJIn_%EY]QU[�Td�d�LxHJO��l\:VXO�� ` rY�
� IWHJb�OJLNU[S�L`_xH!HJV�HJbQLl]nEaHJHJIn_xLlS�VYIAG'H�U!V�\�L%IWHJbFL%O!HJbFLz_xVYIAGF_%IAM�L`GF_xLlUJIkH�LP]AE�H[HJIn_xL0L � ��
�VXO�E�_xVXUJLxHz�:HJO�E�GFUJ]AE�HJIAVYG8�)V�\�IWH`}

��EX� �:h8�

�!���Rªl½a½aª�±�ÈR��¯��R���Z������Z���{�Z�R�µ�����Q�x¯�¯��Á�{�_������� � Ä���Ç � �n»\ª��`x�R���{�Z�J�Q�Z�R�{�Z�{�Z���J�Q~R�i�µ���_�{���Z�����a�����Q�j����z�Z�a�{�Á�g�� , ��� � �R��Ç � ��Æ\ª�`������{�Z�j�{�Z�R�Q�´�Q�Z���j�{~\�i�µ���Q�Q���Z�z���a�����{�j�� , ��� � ª
�TL%cXL%O�E�]�LxRQEYd�SF]WLNUlbFE.cYL�h�L%L`G¡\:VYCQGFM � bFL%O�L�HJbQInU/_%IWO�_xCQ]nE�OzUJ�Td�d�L%HJO���InU/U�EaH�IAU[�FL`M�q EYUl\:VYOzIAGFU[H�E�G8_xLYq HJbFL�H � V

LxRQEYd�SF]WLNU)UJbQV � G�IAG =+IWm8}8pXp�\:VYO�OJLNM�CQGFMFE�GF_%IWLNU!�)� r/E�GFM � � sFq�E�GFM�H�bQL�L%RQE�d�SQ]AL�tz\:VXO�M�IAd�L%GFUJIAVYG�� � t/E�GFM
� � sQ}��!bQL�_xIAO�_%CQ]nE�O�UJ�Td�d�L%HJO���d�EY¢YLNUZIWH�UJIWd�SQ]AL�H�VwM�LNU[IAmYG�E/S8L`O[H�CQO�hFEaH�IWVXG�U[VzHJbFE�H�H�bQL�O�L`_%VYGFU[HJO�CF_�H�IWVXG�cYLN_�HJVXO�U
HJb8EaH�E�O�L�VYh�H�E�IAGQL`M�E�O�LP_x]AVXUJLDH�V�HJbQLz_%L%G'HJO�VYInMQU � IWHJb�OJLNU[S�L`_xH�HJV�E�CQGQIW\:VYO�d M�InU[HJO�IWhQCQHJIAVYG�}
*�LxH 8k 
�� h8L�HJbQL�O�L`_%VYGFU[HJO�CF_xHJIAVYG�mYIAcYL%G�hT��EPCFU[C8E�]Q]nEaHJHJIn_xL�y'CFEYGXH�IWK`L%O � IWHJb�O�L%SFOJV�M�CF_xHJIAVYG�cYLN_�H�VYO�U�mYIAcYL%G�hT�wHJbQL

S�VYIAGXH�U�V�\ HJbQLw_xVYIAGF_%IAM�L`GF_xLlUJIkH�Ll]AE�H[H�IA_%LlVYO�EwHJO�E�GFUJ]nEaHJIAVYG�V�\�IkHN}!=QVXO!HJbQLlL%RQE�d�SQ]AL`U�UJbQV � G�IAG =+IWm8}�pYpXqTHJbQLlS�VYIAG'H�U
V�\�H�bQL`UJL�]nEaH[H�IA_%L`U�E�O�L�OJL`SQOJLNU[L`G'HJL`M�hT��UJy'CFEYOJLNUZE�GFM�VXGQL�V�\�H�bQL "�VXOJVXGQVYIF_%L%]A]AUZIAU�E�]nU[VlbQIAmYbF]WIAmYb'HJLNM � IkH�b�h�VY]nM�]WIAGQL`U`}
�jHPIAU�cYL`OJ��UJIWd�SQ]AL/H�V�IAd�SQO�VacYLzH�bQL�]WIAGQL`EYODO�L`_%VYGFU[HJO�CF_xHJIAVYG�mYIAcYL`G�hT��HJbQL�d�IWGFIWd�E�]�M�C8E�]+\:O�EYd�L/hT��S8L`O[\:VXOJd�IAGQm�E
S�L%OJHJCQO�hFEaH�IWVXG��

�k ���k K�� ����� ## � 8k K�� � 8k 
�� � ��tYt'�

� bQL`OJL 8k K�� IAU�HJbQL/OJLN_xVYG8U�H�OJCF_xHJIAVYG�mYIAcYL`G�hT��HJbQLzd�IAGQIAd�EY] M�C8E�]2\:O�E�d�L/EYGFM�HJbQL/MQIWO�L`_xHJIAVYG�V�\�HJbFLzS8L`O[H�CQO�hFEaH�IWVXG
InU�MQLxHJL`OJd�IAGQL`M?hT�¡HJbQL�M�IW^�L%O�L%GF_%L�cXL`_�H�VYO � � 8k K�� � 8k 
 � }?�!bTCFU`q�HJbFL�d�EYmYGQIWHJCFMQL�VY\�HJbFL�S�L%OJHJCQO�hFE�HJIAVYG InU
R � R���� ## E�GFM�HJbFLlc.EY]WCFLlV�\��/bFEXU!HJV�h�Lz_�bQV'U[L`G�EYSQSQO�VYSQInEaH�L%]A��U[V�H�bFEaH�H�bQLP�FGFEY]�O�L`_xVXGFU[HJO�CF_�H�IWVXG 8k IAU�EXU�_x]AVXUJLlEYU
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S�VXU�U[IAhQ]ALDH�V�HJbQLz_%L%G'HJO�VYInM�VY\�H�bQLz_xL`]W]~} ��VYHJL�HJbFE�H�VYGF_%L�HJbQLPh�L`U[H�c.EY]WCFLD\:VXO �/b8EYU!h�L%L%G�_�bQV'U[L`G�qTHJbQInU�InU��QR�L`M�E�GFM
IAGFM�L%S�L%G8M�L%G'H�VY\2HJbQLDIWGFSQC�H�cXL`_xHJVYOBk¡E�GFM�H�bQLDU�_%EY]WIAGQmlVY\2HJbQLD]AE�H[HJIn_xLNU)_�bFEYGQmYLNU�VYGF]W� � ## }��!bQLDd�EYIWG�EXM�caE�G'H�EYmYL�VY\
HJbFIAU!d�LxH�bQV�M � IkH�b�O�L`UJS�L`_�H!H�VwH�bQLP]WVTVX¢XijCQS�H�E�hF]WLzU�_�bQL%d�L�IAU�H�bFEaH � LPM�V�GQV�H�GQL`L`M�E/]AVTVY¢'ijCQS�H�E�hQ]AL�HJV�U[HJVYO�LDHJbQL
O�L%SQO�V�M�CF_�H�IWVXG�cYLN_�HJVXO�U�V�\�HJbFLw_xL`]W]nU�_%VYG'H�EYIWGFL`M�IAGFU[InM�L/HJbQLwd�IAGQIAd�E�]+S8L`OJIAV�M�IA_/CQGQIWHDVY\�HJbQL/HJL`U�UJL%]nEaHJIAVYG�}�£�V � L%cYL`O`q
\:CQOJHJbQL`OZO�L`UJL`E�O�_�bzInU�GQLN_xL`U�U�E�O��lIWG�VYO�M�L`O H�VlCQGFM�L`O�U[H�EYGFM � bFEaH)EYOJL�HJbFL�GQL`_%L`U�UJEYOJ�zEYGFMwUJC�¤�_xIAL%G'H)_%VYGFM�IWHJIAVYG8U � bQIA_�b
L%G8U[CQO�L�HJbFE�H�HJbQLlSFOJVXS8L`O[H���VY\�_%IWO�_xCQ]nE�O�UJ�Td�d�L%HJO���IAU�UJE�HJInU��FLNM2}

��-���6�� �Q329:78;���3�� %6��x1	 �X4 3�N4�� ��� �F329:4�5 9:7 ��!�" 5�� `9���0��;�0�5��	�
� �X9:78;�129:4�0�

4.5 5 5.5 6 6.5 7

−25

−24

−23

−22

−21

−20

−19

−18

BITS/VECTOR

M
S

E
/V

E
C

T
O

R
(d

B
)

LOOK−UP TABLE OR OPTIMIZED LINEAR REC. (PERIODIC QUANTIZER)
USUAL LINEAR REC. (NON−PERIODIC QUANTIZER, SAME STEPSIZES) 
USUAL LINEAR REC. (PERIODIC QUANTIZER)                     

��E'�
6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8

−28

−27

−26

−25

−24

−23

−22

−21

BITS/VECTOR

M
S

E
/V

E
C

T
O

R
(d

B
)

LOOK−UP TABLE OR OPTIMIZED LINEAR REC. (PERIODIC QUANTIZER)
USUAL LINEAR REC. (NON−PERIODIC QUANTIZER, SAME STEPSIZES) 
USUAL LINEAR REC. (PERIODIC QUANTIZER)                     

�:h8�

�!���Rªx½´»\ª�¶��a¯������Q���{�a�l©´�a�!�J»�¢��R��¯��Z�R�Q���a�������R�R�Z�a�{�Q�´�µ���Q�Z���]���\�{�{�µ���z�{�a�\�{�Z�a©a���Å_½¬Çl�R�{�����������R�´�����{�Z�Z�a�R�_�{�Q�R�Á�{���a�z�J� �Q~z�J�R�a�x¢����´�Q���x�\���
��������Q���Z�Z���j� �{~z��x�R���.x�R�����Q���´���{���a���_�{�Z�R�Q���´�Z��Å�Z�µ���Q�{�����_�\�_�{�Z¯�Ç ��Å�»�Ç��{�Z�Z�a�R�_�{�Q�R�Á�{���a�����s�g���Z�{�����R��� �������j� �{~s�R� ���Z�{�Z���F��������{���´���Q���a��Q�Q�Z�R�{���Z�Z���R�Q���R���Z� �{~R�Z���{~R�J���x�a��¢��R���{���R���j�{�³~\�´¯����a���{~R�J��¯��R�{�´Â��Z�°�����R�´�����Q�Z�´�a�\�Q�Q�{�R�Á�Q���a��ÅÊ�Q~R�g�R� ���Z�{�Z�R�Z�j�������Z�Q®�a�{¯c���R�Z���a���{~\�´�Q������j�Q�x�Q�Q�Z¯��������R�Z�a�����a���R���!�a�Y�{~R�Z�Q���ÁÈR��¯��R���Z�³Ç �xÅ�Æ�Çl�R�Q�����������R�´�����{�Z�Z�a�R�_�{�Q�R�Á�{���a�z�����j���Z�{�����R���Fx�R�����Q���Z�´���j� �Q~z�\� �Y�Z�Q�´������������{���´���Q���a��Q�Q�Z�R�{���Z�Z�¬ª�}j~\��Âa�����R�Z����� � �w���{�°�a� Â��´�À���´�]Â��Z�Á�Q�a�s���²���r���\�²�Q~R���R� ���{���{�����i�a� Â��Z�À���²�\� �{���¬Â��´�Á�Q�a� ��Å��Çi�Z�a�Q�{�Z�{���a�R�R���Q� �Q~R��ÁÈR��¯��\���]�{~R�´�j�������!���RªY½a½aÅ���Ç��j� �{~ � �n»����R�²Å��Ç��Z�a�Q�{�Z�{���a�R�R���Q���{~R�i�ÁÈ\��¯��R���i�{~\�¬�j�������!���Rª�Ã\Å��Ç��j� �Q~ � �nÆ
 DCQO�M�L`UJIAmYGFU!E�O�LPd�VYO�LPUJCQIWH�EYhQ]WL�H�V�h�LlCFUJL`M�\:VYO�UJd�E�]A]2OJLNM�CQGFMQEYGF_xIAL`U�EYGFM�]WV � HJV�d�VTMQL%O�EaHJLlM�IAd�L%GFUJIAVYGFU`qQE�GFM

bFE.cXLzE�_xVXd�SQ]WL%R�IkH���U[IAd�IW]nE�O�HJV�H�bQL/C8U[CFEY]�]AIWGFL`E�ODOJLN_xVXGFU�H�OJC8_�HJIAVYG�}�e�H�bQIAmYb�O�L`M�CFGFMQE�G8_xIAL`U`qFIWHDInUDEY] � E.��U�S8V'UJUJIAhQ]WL
HJV��8GFM�M�L`UJIWmXGFU!hQC�H�H�bQL%��d�E.��GQV�H�h�LzcYL`OJ��L%¤�_xIAL%G'H�IWG�H�L%O�d�U!VY\�_%V�M�IWGFm�MQCQLPHJV�H�bQLlGTCQd/h�L%O�VY\�_%VYGFU[HJO�E�IAG'H�U�IWG
HJbFL�yXC8E�G'HJIAK`E�HJIAVYG�U[HJL`SFUJIWK`L`U�HJb8EaHzbFE.cXL/H�V�h8L�d�LxHzEYGFM¡E�]nU[V�HJbQL�GTCQdwh8L`OlV�\!OJL`SQO�VTMQCF_�H�IWVXGFU � bQIA_�b�bFE.cXL/H�V�h8L
U[HJVYO�L`M�IAG�HJbQL�]AVTVY¢'ijCQS�H�E�hQ]AL�d�E.��h�L�]nE�O�mYLY}�£�V � L%cYL`O`q�GQV�H�L�HJbFE�Hz\:VYO/UJVYd�L�IAd�S�VYOJH�EYG'H/E�SQSQ]AIn_%EaH�IWVXGFUzUJCF_�b�EYU
HJbFVXUJLwIAGTcYVY]AcTIWGFm�cYL`OJ��bQIAmYb�i~\:O�L`y'CQL%G8_x��E�GFEY]WVXm�UJIWmXGFE�]nUw��LY} mF}lVXS�HJIn_%EY]+UJIWmXGFE�]nU���q�IkHlInU�C8U[CFEY]W]A��GQVYHD\:LNEYUJIWhQ]ALwHJV�C8U[L
O�L`M�CQG8MQE�GF_%IWLNU!bQIAmYbQL`O!HJbFEYG�� � s�VXO@� � tF}���VYO�L%VacXL%ONqYH�bQL%O�LPLxR�InU�H�EY]AUJVwVYHJbQL`O�U[��U[HJL`d�U�_`E�]A]WLNM�%�VX]W�TSQb8EYUJL�ePfag
_xVXGTcYL%OJHJL`O�U�o sY��q sY�.v � bQIA_�b�M�IAcTIAMQL�HJbQL�h8E�GFM � InMTH�b�V�\�HJbQL�IAGQSQCQHwU[IAmYG8E�]�IAGXH�V�M�IW^�L`OJL`GXHwGFE�O�OJV � U[CQhFhFE�GFMFU��:]AV �
M�IAd�L%GFUJIWVXG8��q'E�GFMwCFUJL�E�MQIk^�L%O�L%G'HZ]AV � i~O�EaH�L�e�f�g _xVXGTcYL%OJHJL`O�\:VXO�L`EX_�b/V�\�HJbFL�U[CQhFhFE�GFM�UJIWmXGFE�]nU%q.H�bFEaHZInU`q � bQL%O�L!L`EX_�b
V�\�H�bQL`UJLDePfag _xVYGTcXL%OJHJL%O�U � VYO�¢TU)EaH�El]AV � VacYL`O�U�E�d�SQ]AIWGFm�O�EaH�IWV8}� DCFO�UJ�TU[HJL`d _`E�G�EY]AUJVlh8L�M�L`UJIAmYGQLNM�HJbQL`VYO�LxHJIn_%EY]W]A�
\:VYO�d�EYGT�DM�IW^�L`OJL`G'H M�IAd�L`GFUJIWVXGFU�EXU�U[bFV � G�hT�P�T]WV'E�GQLZEYGFM+��Lx\:L`OJCQ]A]Wi *�VYK`EYGQV�IWG�o rYrNv'hQC�H HJbQLZmXL%GQL`O�E�HJLNM�H�L`U�U[L`]AE�HJIAVYGFU
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_%EYG�h�L`_xVXd�LwcXL%O���_%VYd�SQ]AIA_`EaHJLNM�\:VYOPM�IAd�L%GFUJIWVXGFU'� ` ��EYGFM�H�bQL�G'CFd/h�L%O�V�\)L`]WL`d�L`G'H�UDIWG�HJbQL�]WVTVX¢XijCQS�H�E�hQ]AL/InU
E�]nUJVw]nE�O�mYLX}�=FVYO-� b>�Fq�IkH�InU!S�VXU�U[IAhQ]ALDH�V��FGFM�_xVXGFU�H�OJC8_�HJIAVYG8U�U[CF_�b�HJb8EaH!HJbQLlGTCQdwh8L`O�V�\�M�IW^�L`OJL`GXH�_%L%]A]AUl��G'CFd/h�L%O
V�\�L%]AL%d�L`GXH�U!IWG�H�bQLl]WVTVX¢XijCQS�H�EYhQ]WL.��IAU�UJC�¤�_xIAL%G'H�]W��U[d�E�]A]~}
 L�b8E.cYL�_xVXd�SFE�O�L`M?HJbFL�O�EaHJL%ijMQIAU[HJVXO[H�IWVXG?S�L%OJ\:VYO�d�E�GF_%L�V�\zEX��C8U[CFEY]�]AIWGFL`E�O�OJLN_xVYG8U�H�OJCF_xHJIAVYG �:d�IAGQIAd�EY]DM�C8E�]

\:O�E�d�LN� � IWHJb E¡GQVYG S�L%O�IWV�M�In_ ��!#" � IkH�b L`y'CFEY]�y'CFE�G'H�IWKNEaHJIAVYG U[HJL`SFUJIWK`L`U`q�H�bFEaH�IAU`q!HJbFL�y'CFE�G'HJIAK`E�HJIAVYG UJ�TU[HJL`d
CFUJL`M�IAG?EY]W]�HJbFL�SQO�L%cTIAVYCFU � VXOJ¢ � h��zO�L`_%VYGFU[HJO�CF_�H�IWVXG�hFEYUJL`M<VYG E�S8L`OJIAV�M�IA_ ��!#" � IkH�b?M�IW^�L%O�L%G'H�y'CFEYGXH�IWKNEaH�IWVXG
U[HJL%S8U[IAK%LNU�CFUJIWGFm�L%IWHJbQL`O�H�bQLz]AV'VX¢'i~CQS�H�E�hQ]AL/U�_�bQL%d�LzVXO�HJbFL/IAd�SFOJVacXL`M�]WIAGQLNE�O�O�L`_%VYGFU[HJO�CF_�H�IWVXG�� HJbFL%IAO�M�IW^�L%O�L%GF_%LzIWG
S�L%OJ\:VYO�d�EYGF_xL�InU�GQL%mX]WIAmYIAhQ]AL�IWG�HJbQLNU[L�L%RQE�d�SQ]AL`U���E�GFM�_`��CFUJCFEY]8]AIWGFL`E�O)OJLN_xVYG8U�H�OJCF_xHJIAVYG��:d�IAGQIAd�EY]�MQCFE�]8\:O�EYd�LN��CFUJL`M
� IWHJb�E�S8L`OJIAV�M�In_ ��!�" � IkH�b<M�IW^�L`OJL`GXH/y'CFEYG'HJIAK`EaH�IWVXG�U[HJL`SFUJIWK`L`U`}��!bQL�hQIWHzO�E�HJL�EYU�U[V�_%IAE�HJL`M � IWHJb�HJbQL�yXC8E�G'HJIAK%LNM
HJIAmYb'H�\:O�E�d�L�_%V'L%¤�_xIAL%G'H�U�InU�VXh�H�EYIWGFL`M hT� d�L`EXU[CFOJIAGQm¡HJbFL���VYIAG'H�L%G'HJO�VYST�<VY\zE�]A]�HJbQLNU[L�yXC8E�G'HJIAK%LNM _xVTLx¤�_xIAL%G'H�U%q
E�G8M>HJbQL�M�IAU[HJVXO[H�IWVXG IAU�d�L`EYUJCQO�L`M>IAG HJL`OJd�U�VY\lHJbQL ������} �!bQL�IWGQSFC�H�UJVYCQO�_xL�H�bFEaH�bFEYU�h8L`L%G CFUJL`M IAU�E r.i
M�IAd�L%GFUJIWVXGFE�] �PEYCFUJUJInE�G�MQIAU[HJO�IWhFC�HJIAVYG � � � Y�� Ó � � � IWHJb�� � � w sQ}��!bQLPS�L%O�IWV�M�In_ ��!�"�� U�HJbFE�H�bFE.cYL�h8L`L%G�CFUJL`M�EYOJL
HJbFLwVXGQL`UDU[bQV � G�IWG =+IAmF}+pYp'��EX��E�GFM = IAmF}�{F��EX�xq8O�L`UJS8LN_�H�IWcXL%]A��\:VXO � � r�EYGFM � � sF}>=QVXO�H�bQL`UJL�r�LxRQE�d�SQ]AL`U`q8HJbQL
O�EaHJL%ijMQIAU[HJVXO[H�IWVXG�S�L%OJ\:VYO�d�E�GF_%L`U!V�\�H�bQLz]AV'VX¢'i~CQS�H�E�hQ]AL/U�_�bQL%d�LzE�G8M�H�bQL/IAd�SQO�VacYL`M�]AIWGQLNE�O�O�L`_%VYGFU[HJO�CF_xHJIAVYG�CFU[IAGQm�E
S�L%O�IWV�M�In_ ��!#" E�O�L�EYSQSQO�V.RTIAd�EaH�L%]A�/H�bQLDU�E�d�L�h�L`_`E�CFUJL�H�bQL�O�L`_%VYGFU[HJO�CF_xHJIAVYGFU�_%E�G�h8L�H�E�¢XL%G�H�V/h�LDSFO�EX_�HJIn_%EY]W]A�wHJbQL
U�E�d�LlE�GFM�VYhTcTIWVXCFUJ]W�XqTHJbQLzEXUJUJV�_xInEaHJLNM�O�EaH�L�InU�E�]nUJVwH�bQLzU�E�d�LY}
�jHw_%EYG�h�L�UJL%L%G¡IAG = IAmF})pNr�HJbFE�HzHJbFL�h8LNU�H/S�L%OJ\:VYO�d�E�GF_%L�IAUz_%]WLNE�O�]W��EY_�bQIAL%cXL`M�h'��HJbQL�]AVTVY¢'ijCQS�H�E�hF]WL�EYGFM�HJbQL

IAd�SFOJVacXL`M�]AIWGFL`E�O!O�L`_%VYGFU[HJO�CF_�H�IWVXG�UJ�TU[HJL`d�U%q � IWHJb�Ewm'E�IAG�V�\�E�O�VYCQG8M�� w r/M ��U�\:VXO@� � r/EYGFM�EwmXEYIWG�V�\+EYOJVXCQGFM�� w |
M �!U�\:VYO'� � swVacYL`OZHJbFLP_%]AEXUJUJIn_DUJ��U�H�L%d HJb8EaH!CFU[LNU�]WIAGQL`EYO!OJLN_xVYG8U�H�OJCF_xHJIAVYG�EYGFM�H�bQLlUJEYd�L�y'CFEYGXH�IWKNEaH�IWVXG�U[HJL%S8U[IAK%LNU%}
e�HzHJbQL�UJEYd�L�HJIAd�LXq�= IAmF})pNr�E�]nUJV�U[bQV � U/_x]AL`E�O�]A��HJbQL�\�EY_�H/HJbFE�H`q�E�]AIWGQLNE�O�]W��_xVXGFU[InU[HJL%G'H���!#" M�VTL`UzGFV�H/GQLN_�i

L`U�U�E�O�IW]A���TIWL`]AM¡E�h8L%H[H�L%OzO�EaH�Lxi�M�IAU[HJVXO[H�IWVXG�S�L%OJ\:VYO�d�E�GF_%L/H�bFE�G�E ��3 � 7CJ 7C0M6Z]AIAGQL`EYOJ]A��GQVYGQij_%VYGFUJIAU[HJL`G'H)�#!�" ��E�HlHJbQL
U�E�d�L�O�EaH�LYqXHJbFE�H�InU%qThT��L%G�\:VXO�_%IWGFm/EzS�L%O�IWV�M�In_�U�H�OJCF_xHJCQO�L � L�d�E.��mYL%H�E�yXC8E�G'HJIAK%L`O � IWHJb � VYO�UJL�S8L`O[\:VXOJd�EYGF_xL�H�bFE�G
E�GFV�HJbFL%O�y'CFE�G'H�IWK`L%O � bQV'U[LlU[HJO�CF_�H�CQOJLPO�L`UJCQ]WH�U!IAG�]AIAGQL`EYO�IWGF_%VYGFUJInU�H�L%GF_%� � bFV � L`cYL%ONq � bQL%G � LPCFU[LzE�S�L%O�IWV�M�In_)��!#"
E�G8M�L%G�\:VXO�_%L�HJbFL�_%VYGFUJIAU[HJL`G'H)OJLN_xVXGFU�H�OJC8_�HJIAVYG8U�HJVwh8L�U[CQ¤�_%IWL`G'HJ]A��_x]AVXUJL�HJV/HJbQLDOJLNE�]�_xL%G'H�OJVXIAMQU)hT�wCFUJIAGQm/VXCQO�O�L`_%VYG�i
U[HJO�CF_�H�IWVXG�d�LxH�bQV�MQU%q'H�bQLPS8L`OJIAV�M�IA_ ��!#" EY_�bQIAL%cXL`U`qXIAG�E�]A]�_`EYUJL`U`qTEwU[CFS8L`OJIAVYO�S8L`O[\:VXOJd�EYGF_xLDVacYL%O)HJbQLPGQVXG�ijS8L`OJIAV�M�IA_
��!#"�}
$�% � D�� E 3&,�IK6�3&.K021 (9.KJ�� ��7CJ/19IKD��HE 7 � $ � � ,/.�0.��7CJ/1/3&.K0
�jHw_%EYG�h�L�UJbQV � G�HJbFE�HlHJbQL�VacXL%O�UJEYd�SQ]WIAGQm�V�\�E�S8L`OJIAV�M�IA_�hFE�GFMQ]WIAd�IkH�L`M¡U[IAmYG8E�])_`E�G¡h8L�L%R�SQOJLNUJUJL`M�EYU/E�\:O�EYd�L

VYS�L%O�EaH�VYO�IWG 	�� � bQV'U[L�IWGFSQC�H/E�O�LwHJbQL =QVXCQO�IWL`OP_%VTLx¤�_xIAL%G'H�U��:�FGQIWHJL�M�InUJ_%OJL%HJL =QVXCQO�IWL`O�L%R�SFE�GFUJIAVYG8��V�\�HJbQL�UJIWmXGFE�]
HJb8EaHwInU/U�E�d�SQ]AL`M o tavj}�e�U�E�SFEYO[H�IA_%CQ]AEYOlIW]A]ACFU�H�O�E�HJIAcYL�_`EYUJLYq+Ik\ � L�_%VYGFUJIAMQL%OlH�bQL�UJSFEY_%L�V�\�UJIWGTCFUJVYInMQUzVY\�S8L`OJIAV�M��
UJSFE�GQGFL`M�hT��C._xVXU%��r � � ���D� Y�U[IAG���r � � �	�D� IXqaH�bQL�U�E�d�SQ]AIWGFmzE�GFM�CQGFIk\:VXOJd UJ_`E�]nE�OZy'CFEYGXH�IWKNEaH�IWVXGwIAG�E�d�SQ]AIkH�CFM�LDV�\�HJbQLNU[L
UJIWmXGFE�]nUZInU)LNy'CQIWcaEY]WL`GXH�HJV/HJbQLPy'CFE�G'HJIAK`E�HJIAVYG�VY\�E�G�VacXL%O�_xVYd�SQ]ALxH�L�LxR�SFEYGFUJIWVXG�� \:O�E�d�LN�ZIWG 	 Ó } �)EX_�b�UJEYd�SF]WIAGQmzH�IWd�L� G InU�MQIWO�L`_xHJ]A��EYU�U[V�_%IAE�HJL`M � IkH�b�H�bQL�cYLN_�HJVXO�E"� � o _xV'U%��r � � G ���D� Y�U[IAG���r � � G ���D�jvZE�G8M�EY]W]�H�bQL`UJLwcXL`_xHJVYO�UPM�Lx�8GQL�HJbQL
L`y'CQIAcaE�]AL%G'H�\:O�E�d�L�IWG�	 Ó }+��VYO�L%VacYL`O`q%h'�)%�EYO�UJL%caE�] � U��!bQL%VXOJL`d�q � L)b8E.cYL�HJb8EaH<����� � R �@�� �[���B@2� �[�;R Ó� � R 8k4��k-R Ó q
� bQL`OJL �@�� �[�DIAUDHJbFL�O�L`_%VYGFU[HJO�CF_xHJL`M�U[IAGTCFU[VXIAM�q�HJbFE�H�InU%q�H�bQL ����� VY\ZHJbFL�O�L`_%VYGFU[HJO�CF_xHJL`M�U[IAGTCFU[VXIAMFE�]�U[IAmYGFEY] IAG�HJbQL
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�����RªY½´Æ\ª��x�´���µ��� ��������{���Z�Z�{��ÅÊ�{��¯��i�R�a¯c������Ç��´�a�Q�{�Z�{���a�R�\���R�°�Q���{~R������� ��� �����RªRÃ\Å���Ç
_xVXGTcYL%OJHJL`OPIAUPH�bQL�U�E�d�L�EYU�H�bQL������ HJb8EaH/V�_%_%CQO�UPVYG�HJbQL�\:O�EYd�L�M�VXd�E�IAG�}��!bTCFU`q�mXIWcXL%G�E�HJIAmYb'Hz\:O�E�d�L�IWG?	 Ó
HJVXmYL%HJbQL`O � IWHJb�E�U[L%H�V�\�M�Ik^�L%O�L%G'H�U[HJL%S8U[IAK%LNU�UJCF_�b�HJbFE�H�EwS�L%O�IAVTMQIA_ ��!#" InU!VYh�H�E�IAGQL`M�q�Ik\ � L�HJO�E�G8U[]nEaH�L�H�bQLlcaE�]ACQL`U
V�\�E�GFmY]AL`UPH�V�UJEYd�SF]WIAGQm�HJIAd�L`U`q � L�_%EYG�VXh�H�EYIWG¡H�bQL�U�_%E�]nE�Ozy'CFEYG'HJIAK%L%O�U�HJb8EaHwEYOJL�E�SFSQ]WIAL`M¡E�HlHJbQL�_%VYO�OJLNU[S�VYG8M�IWGFm
U�E�d�SQ]AIWGQmPH�IWd�LNU%}�=QVXO)IAGFU[H�E�G8_xLYqYHJbQL�y'CFE�G'HJIAK%L`OZIAG = IAmF}'{F��EX��mXIWcXL`U�O�IAUJL!HJVwEz_xVXG'cXL%OJHJL`O � IkH�b�CQGQIW\:VYO�d U�E�d�SQ]AIWGFmzIWG
HJIAd�LzE�GFM � IWHJb�H � V�M�IW^�L`OJL`GXH�U�_%EY]AEYO�y'CFEYG'HJIAK%L%O�U`q'VXGQL � IkH�b�E�U[HJL`SFU[IAK%LP]nE�O�mYL`O)H�bFE�G�HJbQLlVYHJbQL`O!VYGQL���UJL%L)=+IAmF}2p`s'��}

��,.-j��4 0�7)�X6�`9:4 0�
�!bQL�hFEXU[In_�O�L`UJCQ]WH�U)SQOJLNU[L`G'HJL`M�IWG�H�bQInU�S8E�S�L%O�EYOJL�EYUZ\:VY]A]WV � U`}  LPU�H�CFM���HJbQLDSQO�VYhQ]AL%d V�\�EX_�bQIAL%cTIWGFm/_xVXGFU[InU[HJL%G8_x�

IAG¡y'CFEYG'HJIAK%L`M�VacXL%O�_xVYd�SQ]ALxH�LwL%R�SFE�GFUJIAVYGFU � IWHJb�]AV � _xVXd�SQ]WL%R�IkH���EY]WmXVYO�IkH�bQd�U%} (�VXGFU[InU[HJL%G8_x��]AL`EXMQUPHJV�LNyXCFIWcaE�]AL%G'H
cYLN_�H�VYO�y'CFEYGXH�IWK`L%O�U � bQIn_�b�E�O�LzO�L%mXCQ]AEYO`}!��G�VXO�MQL%O�H�V�EY_�bFIWL`cYLPHJbFIAUDmYV'E�]~q � L/E�]A]WV � H�bQL/CFUJLzVY\)M�Ik^�L%O�L%G'HPU�H�L%SFUJIWK`L`U
IAG�HJbFL�U�_%EY]AEYO�y'CFE�G'H�IWKNEaHJIAVYG�VY\�HJbFLDL%RTS8E�GFUJIWVXG�_xVTLx¤�_%IWL`GXH�U!E�GFM�_%VYGFU[HJO�CF_xH�L`y'CQIAcaE�]AL%G'H�cXL`_xHJVYO!y'CFE�G'H�IWK`L%O�U��&�#!�"z�
bFE.cTIAGQm�_%L%]A]AU � IWHJb�EwS8L`OJIAV�M�IA_PU[HJO�CF_�H�CQO�LY}�%�L%O�IWV�M�In_�yXC8E�G'HJIAK%L`O�U�E�O�L�MQLx�FGQLNM�IAG�HJL`OJd�U�V�\+]AE�H[HJIn_xLNU�E�GFM�U[CFhQ]AE�H[H�IA_%L`U
� IWHJb _xL`O[H�E�IAG?SQO�VYS�L%OJHJIAL`U�EYGFM � L�mYIAcYL�caE�O�IAVYCFU�M�LNU[IAmYG>LxRQE�d�SQ]AL`U�h8EYUJL`M?VYG M�Ik^�L%O�L%G'H�H�IWmXbXH�\:O�E�d�L`U`}  DG?HJbQL
VYGFL�bFE�G8M2q � L�UJbQV � H�bFEaH�S8L`OJIAV�M�In_xIWH��>InU�E�GQL`_%L`U�UJEYOJ�>_xVXGFM�IWHJIAVYG HJV?bFE.cYL�_xVYG8U[InU�H�L%GF_%� CQG8M�L%O�U[IAd�SQ]AL�]AIWGQLNE�O
O�L`_xVXGFU[HJO�CF_�H�IWVXG�}
 DG�H�bQL�V�H�bQL%OPbFEYGFM2q�E�S8L`OJIAV�M�In_wU[HJO�CF_�H�CQO�Lwd�E�¢XL`U�IWHPS�VXU�UJIWhQ]ALwHJV�OJLN_xVYG8U�H�OJCF_xH�L%¤�_xIAL%G'HJ]A��E�GFM
EY_`_xCQO�EaH�L%]A��CFUJIAGQm�L%IWHJbFL%ODE�U[d�E�]A]�]AVTVY¢'ijCQS�H�E�hF]WL � bFVXUJL/U[IAK%LwM�VTL`U�GFV�H�IAGF_xO�L`EXU[L � IWHJb�HJbQLwO�E�HJLlV�\�H�bQL/y'CFEYGXH�IWK`L%O
VYOPCFUJIAGQm�E�UJIWd�SQ]AL�IAd�SFOJVacXL`M�]AIWGFL`E�OlO�L`_%VYGFU[HJO�CF_xHJIAVYG�\:VXOlS8L`OJIAV�M�IA_���!#"�� U � IWHJb�_%L%OJH�E�IAG�_%VYGTcYL`GQIAL%G'HPU[HJO�CF_xHJCQO�E�]
SQO�VYS�L%OJHJIAL`U`} ¥ L`mXE�O�M�IAGQm�\:C�HJCFOJL � VYO�¢�q�IkH�UJbQVXCQ]AM�h�LlGQVYHJIn_xL`M�H�bFEaH�\:CFO[H�bQL%O�O�L`UJL`EYO�_�b�InU�GQL%LNM�L`M�IAG�VYO�M�L%O!H�V�d�E�¢YL
IWH�S8V'UJUJIWhF]WL�HJV�EYSQSQ]A��VYCFO�E�SQSQO�VXEX_�b�H�V�ePfag _%VYGTcYL`O�UJIAVYG�VY\�EYOJhQIWHJO�E�O���hFE�G8MTi~]AIAd�IWHJLNM�U[IAmYGFEY]AU`}

�w7 � 0�4 
 ���Q5 ��� �F021	
�!bQL/E�CQHJbQVXO�U � InUJb�HJV�H�bFE�GQ¢�gDO`}��+}H(�cXLxHJ¢XVacTI9A_�\:VYO�U[L`cYL`O�EY]2bQL%]AS�\:CQ]�_xVXd�d�L`GXH�U�H�bFEaH�IAd�SQO�VacYL`M�UJCQhFU[H�EYGXH�IAEY]W]A�

HJbFLD_x]nE�O�IWH��/V�\�H�bQL�SFEYS8L`O`qTE�G8M�HJV/gDO`} �z} �8} e/}T�T]AVXEYGQLYq'g�ON}���}XgDIWmXmXE.cTI~qP%ZO�V�\�} ¥ } ��CFO�EY]WGQIn_�¢�E�GFM %)OJVY\�}K"/}��PCQd�E�O
\:VYO�\:OJCFIkHJ\:CQ]+MQIAU�_xCFU�UJIWVXGFU�E�h�VYCQH�]AE�H[H�IA_%L`U`}'=+IAGFE�]A]A�Yq � L � VYCF]AM�]AIW¢XLlHJV�H�bFE�GF¢�H�bQLwEYGQVYGT�Td�VYCFU!O�L%cTIAL � L%O�U!\:VYO�H�bQL%IAO
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cYL`OJ��caEY]WCFEYhQ]ALz_xVYd�d�L%G'H�U%}

�	� � �Q0�5 9 �
,.- �D3�4 4 ��4�����;�781��

�TIWG8_xL>� L¡InU)ElUJCQhQ]nEaHJHJIn_xL�VY\@L # q � L�InUZElU[CFhQmYO�VYCQS�VY\8H�bQL�EYMFM�IkH�IWcXL�mYO�VYCQS�L # qXEYGFMwHJbQL�OJLNU[CQ]WH�\:VY]A]AV � U�M�IWO�L`_xHJ]A�
hT��mYO�VYCFS�H�bQL%VXOJ�X}Z�!bQLPS8L`OJIAV�M�IA_%IkH���IAU�MQLxHJL`OJd�IAGQL`M�hT��H�bQLzUJCQhQmYO�VYCFS�E�G8M�H�bQL%O�Lx\:VXOJL�H�bQLld�IWGQIAd�E�]�S�L%O�IAVTMQIA_PCQGFIkH
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