
����� ���	��
� ������� �����

��� 
������� "!#�$
�
%�'&)(*�,+-�/.�
�0)�1��2*23� 46587:9<;>=)��&)?@�A
�
�0)�B�����
CED%FHGJILKNM#OQPRGTSVUXW#Y#Z\[^]

_a`�bdcfea_hgic

j*kQlnm�oplnqrO�PRs�ltPEu	v^w�l\kQlnxylzmEFHG{v}|~w�FEk^FE|zv^lnkQoyO'v^op|:O�PEu�v^w�l\�E�R��I��X��S��/[��%FHG���FHv�v^w�l
�)�	Y,FEG�����lnOQ|:k�oy��l�v^w�l�kQl:O�D�xpvQO�PEu%v^lnO�v�PR��OQl:k'mHFHv^opPRG�O�PEu��)ln|:l:s���lnk������{�H�R�R�XvQw%FHv�w%F�mEl
� k�PR��l:��opv^O�|nD�kQk�l:G�v � lnk�u�PRk�s�FHG�|:lHK

j	OQD��E�Rl:O'v�OQPRs�l�s�P���op�%|:FHv^opPRG�O	PEu%vQw�l�� �%FEG���PR��OQl:k'mHFHv^opPRG%FEx{��lzu�FED�xpvQO:K�¡�xyl�FHGi�%FHv^F
|:FEG¢��l�PR��v^FEoyG�l:�¢D�O�oyG���v£q�P �¥¤'I��#���%FEG���O:¦����E�§K¨�h© ���H��Kp���Rª�I��#�aFEG��¢���Rª§K«�a©
���H¬�Kp���RªI®�X�Xq}o¯v^w�v^w�lX°Rj²±LO � ln|nv^kQFEx�s�P���l#³/´µ°�q}o¯v^w�PRG§¤£xpoyG�l#�XFEG�G�opG��H¤£O�s�P�PEvQw�oyG����
q}w�op|~w�¶�oylnxy��O�v^w�opk�v£¶�¤£PRG�l�·R¬¥¤£¸��X�/|~w%FEG�G�lnxyO � l:k¹OQlzvQv^opG��tFEG�� � PExºFEk�oy��F»v^oyPEG$K$¼�w�opOAP � vQoyPRG
opO}F ��� k�P � kQoyFHv^l)u�PEk}FExyx��t�dYB|:PRG����RD�k^F»v^oyPEG�O:K

j£GvQw�l"s�PEkQl"lz½�v^lnG���ln�,|:PRG§�%�RD�kQFHv^opPRG�O®S�Y��³8FEG�� � PROQO�oy��x¯¶¾¡�[�v^w�lnkQl®FEkQlau�PRD�k
k�l:xºF»v^opmEl:x¯¶�|nxyl�FHG�P � v^opPRG�O�vQw%FHv�¶�oylnxy�iq}oy��l:k��%FEG���q}oy��vQw�O:¦A�R��ª§K«�#© ���R�EK¿�RªtI®�X�E������ª§K¨�
© �����RK¿�Eª�I®�X�E�¹���E�§K¨��© ���EÀ§K¿�Rª"I��#��FEG��L���Rª§K«��© �R���RK¨�Rª"I��X�HK�¼�q/P�PHu/vQw�l:O�l
|:FEG,��l®D�O�l:�ÁopGv^w�l�°Rj²±ÂO � l:|nvQk^FExXs�P���l�³/´Ã�Lq}o¯v^wPRG§¤£xpoyG�l��XFEG�G�opG��H¤£O�s�P�PEvQw�oyG����
q}w�op|~w®¶�oylnxy��O}��uÄvQl:l:GJ�R·R�»¤Å¸§�#�\|~w%FEG�G�lnxyO � lnkXO�lnvQvQoyG���FEG�� � PRxyFEkQop��FHvQoyPRGÆK*Y�vXxyl:FEO�vXPRG�l
|~w%FHG�G�l:x/PEu�l:FE|~w<PEu�vQw�l:O�lhOQlzvQv^opG��ROOQD�Ç�l:k�O�u�kQPRsÈopG�v^l:k�G%FExpxp¶É�RlnG�l:kQFHv^ln�<oyG�v^lnk�u�lnkQl:G�|:lE�
O�PRs�l"|:FEG � oy|~¸<D � lz½�v^lnkQG%FHx#opG�v^l:k'u�l:k�l:G�|nl�FEOÊq/l:xyxVK>¼�w�l®xyFEO�v�v£q/PTO�lnv�v^oyG��RO�FHkQlav^w�l
|nxyl�FHG�l:O'v�Ë�FExpvQw�PRD��Ew"vQw�l:k�lopO}OQPRs�lP�mEl:kQxyF � oyG"u�kQl:Ì{D�lnG�|n¶���lnv£q/l:lnG�v^w�lnsÍv^w%FHv#k�l:OQD�xpv^O
opG®F�xpPROQO�PEu���|~w%FEG�G�lnxyOS�PED�v#PEu��H¬Ê|nxyl:FEG"PRG�l:O^[z��q}w�op|~w®O�l:lns�OXFE|:|nl � v^FE��xplEK

¼�w�lis�o¯½§ln�§¤£�%FHG�����lzu�FED�x¯v)OQlzvQvQoyG��ROhÎQ�	��ÏaFEG��µÎ'°���ÏhOQw�PED�xy�J��l�s�P���op�%ln�JFEO#q�lnxyx
q}o¯v^w�vQw�l\�¾��FEG��hv^D�G�oyG���|~w�FEG��Rln�"vQP����E�§K¨�\© ���E��K¯�¥�RªI��X��S�G%FEkQk�P�q�¤£�%FEG��aP � v^opPRGN[
PRk}�R�E��K«��© �R�EÀ�K¨�Rª�I��X��S�q}op��lz¤Å�%FEG��"P � v^oyPEGN[zK

UXlzq6�t�	³�j���lzu�FED�x¯v^O#OQw�PRD�xy����l\v^l:O'v^ln�$KX¼�w�l�|:xpl�FEG�l:O�vXq}oy��l-¤£�%FHG���P � v^oyPEG®O�w�PRD�xp�
��lf������K«À�ªf© ���E��K¯�¥ªÊI��#�fq}w�op|~w�|:FEG®��l\D�OQln�®q}o¯v^w"v^w�lÊ�¥�§K¨ª�I��X�tu�kQPEG{v'¤£lnG��®�%x¯v^lnk:K
YÂOQln|:PRG���P � v^opPRG$�%�R�R�§K«Ài© �R��ª�Kp��I��X�H��k�l:Ì{D�opkQl:O}v^w�lD�O�l�PEu¹v^w�l��Rª�I��X�fu�kQPRG�v'¤£l:G��
�%x¯v^lnk:��q}w�oy|~wÉs�oy�Rw�vXxyl�FH��v^Phl-½§|:l:O�OQo¯mRl�WX±¹j���D�kQopG��h�%F�¶{v^ops�lPR��O�l:k�mHFHvQoyPRG�O:K)¼�w�liu�D�xyx
����FEG���|�FEG"��lfD�OQl:��u�PRk�OQopG��Rxplz¤zSÄ�t�dYt[Å¤²FEG�vQl:G�G%F��)�	³�j�PR��OQl:k'mHFHv^opPRG�O:K

Ð²Ñ�Ò-ÓVÔ¨ÕzÖ»Òz×{Ø	ÒzÙ�Ô¨Õ�Ú�Û�ÓVÜÝÕzÖ¥ÕnÞ*ßáà¹âHÛ�ã�ÜVä~Ò~ÓÝÕzÜÝßzå�æzçzè�é�Ù�êzã�Þ�ÕzÖ:Ó$Ø	ÕnÒzÙ{åHë�ì»Ò-ÜÝ×«ÕzÓ�ÓÝã�ÛVä:Ô¨×¨×«ãnå�í�Ú çnç-îzènï~ð�ç~ñ�ò-æAó¹ô�Ú*õ



� � �

��� �����
	���������������

���FEG��"PR��O�l:k�mHFHvQoyPRG�O}FHv�v^w�l)�)�dY��XFEkQltG�PEkQs�FExyx¯¶Ê��PRG�ltopG�O � ln|nvQk^FEx$s�P���lE��D�OQoyG�����j²± � FHoykQO
q}opvQw��f�§Kp�¥�EªhI��X����FEG���q}op��v^wÉl:FE|~w$�d|:lnG�v^l:k�l:�LFHv\�����§K¿ª�I��X�ÊFEG�� ���§�RK¨ªEÀ��Rª�I��X��S���lnu�FHD�xpv)�*�
oyGÃC�Z)��O�l:k'mRl�[-�f�¢j²± � FEoyk�O�q}opvQw��\À�K¨�Rª>I��X�É��FEG���q}op��v^wÃl�FE|~wÆ�á|:lnG�v^l:k�l:� FHv����E¬�K¨ª<I��#�LFHG��
���§�EK¿ªEÀR�Rª I��X�TS���lzu�FED�x¯v����®oyG�C�Zt��OQl:k'mRl�[�PRk�� j²± � FEopkQO�q}opvQw��\À�K¨�RªTI®�X���%FEG���q}op��v^wl�FE|~wÆ�
|:lnG�v^l:k�l:�TFHvf�����§K¨ªaI��#��FHG�� ���§�RK¨ªEÀ��RªaI®�X�®S���lzu�FED�x¯v\�*�aopG C�Z)��OQlnk�mRl�[zK��§PRs�liPEu*v^w�lnOQlÊ�%FEG���O
OQD§ÇÆlnk�u�kQPRs3PRD�v�¤ÅPEuº¤£��FEG��hopG{vQl:k'u�l:kQlnG�|:ltvQw%FHv�opO�FExyoyFEOQln�aoyG�v^PivQw�ltPR��O�l:k'mRl:���%FEG�����¶hvQw�l\��ZB|~w�FEoyG$K

¼�w�l)��lnu�FED�x¯v�O�lnvQvQoyG��v^w%FHv�oyO*D�OQln�au�PRk*�)�	³�j�PR��OQlnk�mHFHvQoyPRG�O*q}opvQwhPRG�lXPRk�s�PRkQl}�t�dY6FHG{vQl:G�G�FEO
S���lnu�FED�x¯vA�)�LoyG�C�Zt��OQl:k'mRl�[�|:FExyxpO¹u�PRk�F)��K¯�¥�RªtI��#���%FEG��Ê|nl:G�v^lnkQl:��FHv��R���§K«�RÀ��RªXI��X�H�Rq}w�oy|~wÊOQlnl:s�O
D�G�G�l:|:lnOQOQFEkQopxp¶"G%FEk�kQP�q\K

 !� `#" �%$'&�	�������
Y¾kQlnm�oplnq<PEu�OQPRs�l�PEu�vQw�l*|~w%FEk^FH|nv^lnkQopO�v^op|:O�PEu�vQw�l*�J�%FEG��w%FEk���q�FHkQl*oyO	D�OQlzu�D�x{u�PRkdv^w�l*��oyO�|:D�O�OQopPRG

��l:xyP�q\K
¼�w�lt�>�%FEG��hu�l:l:�a|nPRG�O�oyO�vQO�PEu�F � FEoyk/PEu	PRk�vQw�PR�RPEG%FEx/Î�w%FEx¯uº¤Åq�F�mRl:xpl:G��Hv^w�Ïi��o � PRxylnO:��xyP�|�FHvQl:�hPRG�l

Ì{D%FEk'v^l:k²¤Åq�F�mRl:xpl:G��Hv^w>oyGTu�k�PRG�v�PEu�vQw�l S�O�l:|:PEG��%FEk'¶�[�O�D���k�l)(%ln|nv^PEkiq}w�oy|~w¾FE|zv^O�FEOiF��RkQPED�G�� � xyFEG�lEK
�§op�RG%FExpO�u�k�PRs ��PHv^w,��o � PExyl:O�FEk�l�|:PEsi��oyG�l:�,opG,F6Î�Ì{D%FH��k^FHvQD�kQl�w{¶���k�oy��ÏLv^P � kQP���D�|:l�kQoy�Ew{v'¤�FHG��
xylzuÄv�¤Åw%FEG�� |:opkQ|:D�xºFEk�xp¶ � PRxyFEkQop�:l:� ��l�FEs�O\PRGLvQw�l�O�¸�¶Lq}w�op|~w¢FEk�l�O�xyop�Rw�v^xp¶�PEÇN¤²F»½§oyO�S*�f¬,+º�AM#OQPRG<FHG��
³�FE�EkQoá��·R·��¥[-KÉ¼�w�l � w%FEO�la|:lnG{vQl:kÊPEu}v^w�l�u�l:ln�¾opOixyP�|�F»v^l:�¢FE��PED�v���|:s ��l:w�opG��<v^w�laF � l-½<PEu}v^w�l
OQD���kQl-(%l:|zv^PRk�q}w�op|~wioyO�O�vQoyxpx§�§K«°XsÂopGu�k�PRG�v�PEu%vQw�l���l:O'v�¤Å��v � k�oys�l*u�P�|:D�On�ElzmRl:G�q}w�lnGiv^w�l/OQD���kQl)(�l:|nvQPRk
oyO � D�OQw�ln�J�%FE|~¸hFEO�u�FEk}FEO � PEOQOQop��xylHK�¼�w�oyO}kQlnOQD�x¯v^O}oyG"��lzu�P§|nD�OQopG��ÊPEuAvQw�lfFEG�v^lnG�G%F�q}opv^w�FÊkQlnOQD�x¯v^oyG��
xyPEOQO�PEu����RK¨ª#�%³�SVW}D��:l#��·RÀRÀR[zK�¼�w�l�F � l:k'v^D�k�l/l-.�|:oylnG�|n¶fopO¹FH��PRD§v���K °XFEG��vQw�l*O�¶�O�vQl:sBv^l:s � l:k^F»v^D�k�l
oyOAFEOAxpP�q>FEO����R�0/BSVF»v��R�R�áI��X��[�q}w�lnG � PRopG�v^oyG��áF�q�F�¶u�kQPRsrvQw�l21\FExºFH|nv^op| � xºFEG�lEK�¼�w�l���lzu�P§|nD�OQopG��
xyl:FE��O�vQP�F�OQPEs�lzq}w%FHv#��kQPRFE��l:G�l:����l:FEs SV�X��³/´ �1�¥ªEª + FHv#�����ÊI��#��[�q}opvQw�G�P�|nxyl�FHk�G�D�xyxyOnK

¼�w�l�k�oy�Rw�v�¤�FEG��ÉxplnuÄv�¤Å|:opkQ|:D�xºFEk � PExºFEk�oy��F»v^oyPEG®PRD§v � D�vQO)PEu�v^w�l�Ì�D�FE��k^F»v^D�k�liw�¶§��kQoy� FEk�l�u�l:�JvQP"F
xyP�q�¤ÅG�PRoyO�l"Î�k�P§PRs�v^lns � l:kQFHv^D�kQl:ÏÊFHs � xpop�%lnk/vQw%FHv}oyO�s�PRD�G{vQl:�aq}opvQwhv^w�ltÌ{D%FH��k^FHvQD�kQl\w�¶���kQop�"��lnm�oy|nl
oyGJF�v^lns � l:kQFHv^D�k�lz¤Å|:PRG�v^k�PRxyxpl:��u�kQPRG�v�¤Ål:G��É��P�½®xyP�|�FHvQl:�JG�l:FEkávQw�l � k�oys�lfu�P�|:D�OnK)¼�w�lÊFEs � xpop�%ln�JW#±
OQop�RG%FExpO}FEkQlfOQlnG�vám�oºFÊ|:P�F¥½�oyFEx$|:FE��xylnO#vQP�vQw�l\mRl:k'v^l-½Jk�P§PRs3q}w�l:k�lv^w�ln¶�FEk�lf�%k�O�v � FEO�OQl:�®v^w�k�PRD��Rw®F
�%FEG�� � FEO�O\��xpv^lnkÊS�G�PRs�opG%FExpxp¶��R�RÀ�© �H°��"I��X��[áq}w�oy|~w ��lz�%G�l:O\v^w�l�D�O^FE��xyl��%FEG��$K3�§D���OQl:Ì{D�lnG�v^xp¶E�
v^w�liOQop�RG%FExpO)FEk�liD � |:PRG�mRlnk�vQl:�Lq}o¯v^wÉ��Z u�kQlnÌ�D�l:G�|noyl:OfÀR¬E·�K¨·hI��X��PRk4�§����K¯�ÊI��#��OQD ��� xyoyln�É��¶�v^w�l

576 ì¥ã	í%ã�ÜVß98�Ò-ÜÝêzã$Ú	ÜÝÜÅÒ^ß�Õ;:EÓVì¥ã¹Ñ�Ò~ÓÝÔ«ÕnÖ»Ò-×HØ	ÒzÙ�Ô¨Õ�Ú�Û�ÓVÜÝÕzÖ¥ÕnÞ*ß�à¹âHÛ�ã�ÜVä~Ò~ÓÝÕzÜÝß�Ô¨Û�Ò�:¯Ò-<²Ô¨×¨Ô Ó�ß�Õ;:EÓVì¥ã	Ñ¹Ò~ÓÝÔ«ÕnÖ»Ò-×Hô�<²Ô¨ã'Ö%<'ã
= Õ)>¥Ö»Ù¥Ò-ÓVÔ¨ÕzÖ{å�Õ)?Hã�ÜÝÒ-ÓVãQÙ@>¥ÖHÙ�ã'Ü�<'Õ�Õ-?Eã'ÜÅÒ~ÓVÔ¨äzã�Ò-ênÜVã�ã'Þ�ã'Ö:Ó$â�ß#Ú�ÛÝÛ�Õ
<'Ô¨Ò-ÓVã�Ùáó	Ö»Ô«änã'ÜÅÛ�Ô«ÓVÔ¨ã�Û�å
AÄÖ%<-õ



� � �

�	À�s�P���D�xpl:OtSÄq}w�oy|~w�G�PRk�s�FHxyxp¶ÊO�D ��� x¯¶hv^w�l�Î^�\© ° 1f�#�:Ï���ZBO�oy�RG�FExyO�D�OQl:�"v^PÊ��P�q}G§¤Å|:PRG�mEl:k�v#v^w�l
¡�FEO�OQl:�Ek^FEopGL�%FHG���O:K�¼�w�l�k�l:O�D�xpvQoyG��aj²±µOQop�RG%FExpOÊS�G�PEs�opG%FExyx¯¶ �����Rª � �Rª"I��#��[)�RPav^w�kQPRD��Ew PEG�l�PEu
v^w�l"Î'u�kQPEG{v'¤£lnG���Ïi�%x¯v^l:k�O\SV±��/[�q}w�oy|~w"w%F�mRl)q}op��v^w�O�PEuAªE��I��#�tPRk}�Rª�I®�X�)|nl:G�v^lnkQl:�®FHvt�����RªiI��#�
PRkÊ�¥�§K¨ª"I��X��|:lnG�v^l:k�l:�<F»v��������"I��X�HK 1topmEl:G PRG�xp¶®v^w�lÊv£q/P � PROQO�oy��xpl�mEFHxyD�lnO\u�PEk)v^w�lTÎQ�	ÀEÏ���Z��
G�PEv�FExpx%PEu$v^w�l)�<�%FEG���|�FEG�D�OQl#v^w�lXG%FEkQk�P�q�lnká�¥�§K¨ª�I®�X�)±��T�%xpvQl:káS�PRG�x¯¶�u�kQlnÌ�D�l:G�|noyl:O�oyGÊv^w�lXk^FEG��El
�����§K¨À�ªf© ���H��Kp��ª�I®�X�fFEO�q�lnxyx	FEO�vQw�PROQlFE��P�mRlf�R�R��K«¬�ªÊI��#�f|:FEG�D�OQl\v^w�opO}G%FEkQk�P�q�lnO�vá±��¾�%x¯v^lnk~[zK
MXO�l�PEu¹v^w�l��Rª�I��X��±���%x¯v^lnk}q}o¯v^w�v^w�l �§����K¯��I��X���Z1|:P�mRlnkQOXvQw�lfk^FEG��El��R�R�§K«°i© �����§K °�I��X�H�
q}w�lnkQl�FHOáv^w�lÀR¬R·§K¨·�I��X���¹Z1|nP�mRl:k�Oáv^w�lkQFEG��Rl���R�§K«À�© �E° �§K¨À�I��X�HË$FEx¯v^w�PED��Rw"v^w�l\�%kQO'v)P � v^oyPEG
oyOáxyoys�opvQl:��FHv �3�E��ªaI��X�ÊF»vtv^w�l�xpP¥q�¤Ýu�kQlnÌ�D�l:G�|z¶Él:G��Éq}w�lnkQl:FEOtv^w�lÊOQln|:PRG��LP � v^oyPEGJoyOtxpoys�opv^ln��F»v
�r�E°��fI��#�#FHv�v^w�l}w�op�Rw§¤Ýu�kQl:Ì{D�lnG�|n¶ÊlnG����{¶�vQw�l#FHu�PRk�l:s�l:G�v^opPRG�l:� Î'�%FEG�� � FEOQO�Ï�%x¯v^l:k#SÄv^w�lnOQl}|:D§v^PEÇ�O
FEk�lfO�PEuÄv#FEG��"mHFEk�¶hOQPRs�lnq}w%F»v}��lzv£q�lnl:GÉFEG�vQl:G�G%FHO~[zK

¼�w�l � kQlnm�opPRD�Oá|nPRG�O�oy��lnk^FHvQoyPRG�OXFEk�liFExpOQP�k�l:xplnmHFEG�vXvQP��t�	³�j�PE��OQlnk�mHFHv^opPRG�O}v^w%F»v)D�O�l�v^w�lf�t�dY��
FEG���lnO � l:|noºFExpxp¶\OQP)vQPáv^w�PROQl�vQw%FHv�D�OQl�v^w�l � w%FEO�l:�§¤Ý�t�dY�KE³�l:|:FED�O�l�PRG�xp¶fo¯u�OAYÁFEG��Ê�,|�FEGi��l � w�FEOQln�§¤
D � OQopsiD�xpv^FEG�lnPRD�OQx¯¶R� � w%FEOQln�§¤²FHkQk^F�¶Ê�L�%FEG��ÊPR��O�l:k'mEF»v^oyPEG�O�|�FEGÊPRG�x¯¶iD�O�lXPEG�l�u�kQlnÌ�D�l:G�|z¶�O�lnv�v^oyG��FHG��
v^w�lPRG�xp¶hq�F�¶�vQP�|nP�mRl:k#v^w�l\u�D�xpx$�t�dY1�,��FEG��®q}o¯v^w�PRG�lfOQlzvQv^opG���oyO�v^P�D�OQl\v^w�l�ªE��I��X��±���%x¯v^lnk
q}opvQwav^w�lf��Z OQlzvXFHv �§����K¯�I��X�HK

¼�w�lÉ���E�R�"© ���RªE�ÉI��#�aOQoy�EG%FExyOFEk�lhPRG�|nl"FE��FEopG¢D � |:PRG�mRlnk�vQl:�>q}opv^wTPEÇÆO�lnv�u�k�l:Ì{D�l:G�|:oylnO�PEu
�R�R�>I®�X�¾S�j²± Y)[z�/°��R�>I��#�¾SV³�[-��ªRªE�>I®�X�¾SÝ¡�[hFHG��µÀ�ªE�>I��#�¾SV�\[�u�PEk�v^w�l:oyk�v^k^FHG�OQs�oyO�OQoyPEG
v^w�kQPRD��Ew�v^w�lX�t�dY�q�F�mRl:�ED�oy��ltO'¶�O�v^lns®K�Y�v/v^w�l"Î��X¤£k^FH|~¸�O�ÏixyP�|�F»v^l:��oyG�vQw�lX�)�dYr|:PRG�vQkQPRx���D�opxy��opG����
v^w�ln¶®FEkQl\s�o¯½§l:�"q}opvQw�F��¥�E�R��I��#�aS�j²±AOXY FEG��®³�[�PRk#F���¬R�R��I��X�hSÝ¡ FEG����\[�kQlzu�l:k�l:G�|nliOQop�RG%FEx
FEG��Ê�%G%FHxyxp¶���kQPED��Rw�v���P¥q}G�v^P\�%FEO�l:�%FHG���v^w�kQPRD��Ew�PRG�l#s�PRk�l#s�o¯½§opG��)q}opvQw�vQw�l�Î (%D�¸Hl:Ïu�k�l:Ì{D�lnG�|:opl:O
S'���R�t© �¥ªE��I��X�áu�PEk/j²±TY���H�R�t© �RªE��I��X�áu�PEk�³á�ÆS��á�RªE�R[�© S��á�E�R��[*I��X�Xu�PRk�¡,FHG�� S��f�¥ªE�R[
© S��f���R��[#I��X�fu�PRk#�\[�u�PExyxyP�q/l:����¶JFÊ�%FEO�l:�%FEG��J�%xpvQl:kXFEG���O�D���O�l:Ì{D�l:G�v\��op�RopvQoy�:FHv^opPRG$K/±NPEkXs�PRO�v
O � l:|zv^kQFExNs�P���l:OáS�opG�|:xpD���opG��)v^w�PEOQlá|nPRG�O�oy��lnkQl:��oyGÊv^w�opO�s�lns�P{[AvQw�oyO�kQlnOQD�x¯v^O*oyG��%FEG�� � FEOQO�l:O�vQw%FHv/FEk�l
u�FEopkQxp¶�k�l:|nv^FEG��RD�xºFEk�F»v�v^w�ltxpP�q�lnk�u�kQl:Ì{D�lnG�|n¶hl:G��®FEG��ak�PRxyx ¤£PEÇ®FHv�vQw�ltw�op�Rwal:G��LS���D�ltv^PivQw�ltkQPRxpx¯¤ÅPEÇ
PEu�vQw�l���FEOQln�%FEG��J�%x¯v^lnkQO~[-Ká³/l:|�FHD�OQliPHu�v^w�opO:��D�G�q�FEG�vQl:� O � D�kQoyPED�OáO�oy�RG%FHxyO}|�FEG���l�FExyoyFEOQln��oyG�vQP�v^w�l
�%FEO�l:�%FHG���s�PRkQltl:FEOQopxp¶�u�kQPRs v^w�l\xyP�q/l:k�u�kQlnÌ{D�l:G�|z¶"OQop��ltv^w%FEG"u�kQPEs3v^w�lfD ��� lnk�u�kQl:Ì{D�lnG�|n¶�O�oy��l�SVFHO
v^w�l:OQl)FEkQltF»vQv^lnG{D%FHv^ln�a��¶�vQw�lák�PRxyx ¤£PEÇ*[-K¹¼�w{D�On��opv/oyO�FE��mHFEG�v~FH�Rl:PRD�O�v^Pi|~w�P§PRO�láv^w�lá�%FEG��al:���RlnO�oyG�F
s�FEG�G�lnkXv^w�FHvts�oyG�ops�op�:l:O}O�D�|~w FExyoyFEOQln��OQop�RG%FExpO)FEG��JopváoyO)FH��m�oyO^FH��xylfv^Pa¸Elnl � v^w�lixyP�q/l:k'¤Ýu�kQlnÌ�D�l:G�|z¶
l:���Rl\PEu¹vQw�l\�%FEG��®FHv#F�u�kQlnÌ�D�l:G�|z¶av^w%FHv#opO}FÊs�D�xpvQo � xpláPEu�ª�I®�X��S�O�l:l �§l:|zv^oyPEG®�R[zK

��� ��� �	� 	�
�� 	�� ������ ��� ��	%������� � �

YáO�oy��lÊu�kQPEsÈOQPRs�l�q�lnxyx¯¤Å��ln��G�l:�$�¹O�vQkQPRG����Alz½�vQl:kQG�FEx/O�PRD�k�|:l:OPEu�kQFE��opP�u�k�l:Ì{D�l:G�|n¶LoyG�v^lnk�u�l:k�l:G�|nl
SVW#±Aj'[���l:O�|:k�oy��l:�,��l:xpP¥q\��s�PRO'v � PEvQl:G�v^oyFExyx¯¶¢w%FHkQsÊu�D�x#WX±Aj�oyG>v^w�l�� �%FEG��,opO��El:G�lnk^FHvQl:�ÁFHv�v^w�l
�t�dY FEG�v^lnG�G%FEO}v^w�lns�O�l:x¯mRl:OnK�¼�w�lnOQl�FEk�l\w%FEkQs�PRG�op|tOQop�RG%FExpO�PEuAvQw�l � kQoys�FEk'¶�u�kQlnÌ{D�l:G�|noylnO����R�Ê¸��X�H�



� ° �

ª I��X�®FEG��µ�¥��K¿ª I��#�E�/q}w�oy|~wFEkQl"�RlnG�l:kQFHv^ln�opG>vQw�lÎ'u�kQopG��Rlh�El:G�lnk^FHvQPRkQO�Ï,S����Js�P§��D�xylnO~[z��v^w�l
Î'vQoys�oyG��#�Rl:G�l:k^F»v^PRk�OQÏ�SV�	¬ás�P§��D�xylnO~[¹FHG��iv^w�l�Î'��oy�Ro¯v~FEx{|nPRs�s�D�G�oy|:FHv^opPRGfO�¶�O�vQl:s�OQÏ�SV�\¡ ��s�P§��D�xyl:O^[zK
I®PRO'v�PEu\v^w�l�În���E�¢¸§�#�Lw�FEkQs�PRG�op|:OQÏ>FHkQlÉ�RlnG�l:kQFHv^ln��opG,v^w�l �\¡ �,s�P���D�xpl:O S�FExpvQw�PRD��Rw,vQw�l ���
FEG��L�	¬as�P���D�xpl:O\FE���LFas�opG�PRk)|nPRG�v^k�oy��D�vQoyPRG%[zK�¼�w�lnOQl�OQoy�EG%FExyO\FHkQlÊs�PEO�v^x¯¶®q/l�FH¸ opGJv^w�l�� �%FHG��
��D�lv^Phv^w�l:oykXw�oy�EwJw%FEk�s�PRG�oy|fG�D�si��lnk:�dFHG�� FEkQlkQl:FEOQPRG�FE��xp¶®D�G�|nPRkQk�l:xyFHv^ln�É��lzv£q�lnl:G v^w�li��opÇ�l:kQlnG�v
FEG�v^lnG�G%FEO���l:|:FED�O�l)v^w�lt�\¡ ��|nxyP�|~¸{O�FEkQlX��l:xpoy��l:kQFHv^lnxp¶�D�G�O'¶§G�|~w�kQPRG�oy�:ln�$K/�XP�q�lzmRlnk:��v^w�l)OQxpP¥qµu�k�oyG��Rl
k^F»v^lÊv^w%FHvf|nPRkQk�l:O � PRG���Ov^P�PR��O�l:k'mEF»v^oyPEG�Ofq}o¯v^w v^w�l�s�PRO�vf|:PEs � FH|nvf|:PRG§�%�RD�kQFHv^opPRG�O�SV�3FEkQkQF�¶ FHG��
� l:kQw�F � O�lnmEl:G�¡ FEkQkQF�¶�[s�oy�Ew{viFExyxpP�q v^w�lnOQlaOQop�RG%FExpOvQPÉ|:PRG�v^k�oy��D§v^lhl-½§vQk^F¾S�G�PRoyO�l�[ � P�q�lnkiv^PJv^w�l
PR��O�l:k'mRl:� m�oyOQop��oyxpopvQoyl:OnK¼�w�oyOtoyO)vQw�lÊkQl:FEOQPRG u�PRkávQw�lÊkQln|:PRs�s�lnG��%FHvQoyPRGÉPHu�G%FHkQkQP�q/l:k\�%FEG��LO�lnvQvQoyG��EO
u�PRk�PR��OQl:k'mHFHv^opPRG�O�q}opvQw"vQw�lf� FHkQk^F�¶"FHG�� � lnkQw%F � O)¡ÃFEkQkQF�¶ÉS�O�l:l �§l:|zv^oyPEG®ÀÊ��l:xyP�qX[-K

¼�w�l"ÎQªiI��X�tw�FEkQs�PRG�op|:OQÏ�FEkQlX�Rl:G�l:k^F»v^l:�aopG�v^w�lt�	¬iFEG��a�\¡ ��s�P���D�xylnO�FHG��hv^w�laÎn�¥�§K¨ª�I��#�
w%FEk�s�PEG�oy|nOQÏaFEk�li�RlnG�l:kQFHv^ln� opG�v^w�lÊ����s�P���D�xylnO:Kt¼�w�lÊ���hFEG�� ��¬hs�P���D�xylnO)FEk�lis�PRD�G�v^ln�ÉoyGJv^w�l
ÎQ³¾k^FE|~¸{OQÏ�xpP§|:FHv^ln��opG�v^w�l)FEG�v^lnG�G%FmEl:k'v^lz½�kQP�PRs FEG���u�FEoyk�xp¶iq/l:xpx�O�w�oylnxy��ln����¶�±�FHk^FE�%F�¶Ê|:FE�Rl:OtS�v^w�l
�\¡ �as�P���D�xpl:O�FEk�l\��oyO'v^kQop��D�vQl:�av^w�k�PRD��Rw�PRD�v�v^w�lFHG{vQl:G�G�FEOáFHG���FHkQltG�PEv#O�w�oylnxy��ln�N[zK

�A½�v^l:k�G%FExNoyG�vQl:k�u�lnkQlnG�|:lXFEkQopOQlnO�FHv/�R� �§K¨�\I��X��u�kQPEs �RkQPED�G���v^PFEoyk�|:kQFHuÄv�|:PEs�siD�G�oy|:FHv^opPRG�v^P\v^w�l
Yáxp��D�Ì{D�lnkQÌ{D�l�FEoyk � PRk'v��Æq}w�oy|~w |�FEG ��l�mEl:k�¶ O'v^k�PRG���FHvtv^ops�lnO:�dlnO � l:|:oyFExyx¯¶�q}w�lnG vQw�l�UXPRk'v^w§¤ �§PRD�vQw
kQD�G{q�F�¶<oyO���lnoyG��JD�OQl:�ÆKL¼�w�lnkQl"oyOxyo¯vQv^xpl�vQw%FHv�|:FEG<��lh��PRG�l"FH��PRD§v�v^w�oyO�FEx¯v^w�PED��Rw$��PEG<P§|n|�FEO�oyPRG$�
��opOQ|:k�lnvQlJkQlnÌ�D�l:O�vQO"w%F�mRlÉOQD�|:|:lnl:��ln� opG,s�opG�oys�oy�noyG��JvQw�lJD�O�lÉPEutv^w�oyOh|~w%FHG�G�l:xVK6Y O�vQkQPRG��Rl:kaFHG��
FExps�PRO'viFHxpq�F�¶�O � kQl:O�l:G�v�W#±Aj)OQop�RG%FEx*P�|:|:D�kQO�FHvi�R���§K«·ÉI��#�E��q}w�op|~w<oyOD�OQln�<�{¶ v^w�l 1\xpoy��l��§xpP � l
v^kQFEG�O�s�o¯vQv^lnkAF»vAv^w�l�Yáxp��D�Ì{D�lnkQÌ{D�l}FEG�� � l:k�w%F � O�FExyO�P ��x��¹FEOQP\FHoyk � PRk'v^O¹FEO � FEk'v�PEu�v^w�lnoykAj£G�O�v^k�D�s�l:G�v
�	FEG���opG�� ��¶�O�vQl:s�O:K¼�w�oyOt|~w%FHG�G�l:x�opOtF � k�oys�FEk�¶"u�kQlnÌ{D�l:G�|z¶Éu�PRkávQw%FHvtO'¶§O'v^lns v^w%FHv)w%FEOts�FE��liPRD�k
u�PRk�s�lnk�Î'��lnO�v*��lnu�FHD�xpvQÏO�lnvQvQoyG���SV�E�R��K«�)© �R�R�§Kp�¥�EªfI®�X��[�l:O�OQlnG{vQoºFExpxp¶�D�OQl:xpl:O�O�FHuÄvQl:k}��·R·RÀ§KAYáG�PEv^w�lnk
OQD�|~wTOQop�RG%FExAOQl:lns�OtvQP�w�F�mEl�F ��� l:FEkQln�TF»uÄv^l:k\Y � kQopx��E�R�R�§�dFEO\OQlnl:GTopGÉv^w�l�W#±AjXs�PRG�o¯v^PRk�oyG�� � xyPHv^O:K
¼�w�opOfO�oy�RG�FEx�w%FEOfFhu�kQlnÌ{D�l:G�|z¶ PEu��§���§K ��I®�X��FEG�� OQlnl:s�O�Fa��o¯vtq�l:FE¸ElnkfvQw%FEG v^w�l � k�lnm�oyPRD�OfPEG�l:OnK
já��lnv^ln|nvQl:�¢o¯v\oyGÉv^w�lÊv^lnO�vfPR��O�l:k'mEF»v^oyPEG�O\��l:O�|:kQop��ln�T��l:xpP¥q FEG�� u�PRD�G�� opvtvQP®��lLÎ�OQopG��Rxplz¤£|~w�FEG�G�lnxÝ� Ï
OQw�PRk�v�S�xyl:O�O)v^w%FHG vQw�la���»¤ÅOQln|:PRG�� ��D�s � v^ops�l�[XFEG�� Ì{D%FHOQo¯¤ � lnkQopP§��op|E�ÆF ��� l�FEk�oyG��hlzmRlnk�¶ ·R�hO�l:|:PEG���O
v^P��¥�E�\OQln|:PRG���O:K*¼�w�l � P�q�lnk�OQlnl:GaopG�vQw�l)�	�J|:PEkQkQlnxºFHvQoyPRG�O�q�FEO/s�PRk�l#vQw%FEG�v£q}oy|:l#v^w%F»v�O�l:l:G�PRG�v^w�l
W#W OQop��lEK

j£G>FE����opv^opPRG$��PEv^w�l:kiO�PRD�kQ|nl:O�PEu#W#±AjtO�l:l:s v^PJPEkQoy�EoyG%FHvQl�FHv�vQw�l��t�dY3OQopvQlE� � PRO�OQoy��xp¶ ��D�l�vQP
|:PEs � D§v^l:k�SV�*¡�[�|:xpP§|~¸{O�FEOÊlnmRlnG,v^w�lÎQ�r��FEG���ÏL�*¡�O�PEuÄvQl:G�O�l:lns v^PTD�OQl � kQops�FEk'¶¢|nxyP�|~¸�OÊq}opvQw
u�kQlnÌ{D�l:G�|noylnO�opG�v^w�lÉ�3�%FHG��$KBj£G,v^w�lJvQl:O'v"PR��OQlnk�mHFHvQoyPRG�O���l:O�|:kQop��ln�Á��lnxyP�q\�#j���lnv^ln|nvQl:��WX±AjÊF»v
�R�RÀ

�

ªEÀ � �
�

��I��X�fPRG®OQw�PRk'v#�%FEOQlnxyopG�l:O�v^PÊv^w�l�FEG�vQl:G�G%F�xyP�|�FHvQl:�"PRG � FE��´��E��S�FEG�v^lnG�G%F"��°���q}opvQw
OQPEs�ltO � oyxpxÆP�mRlnk}vQw�l\|~w%FEG�G�l:xyO}PRG"lnopv^w�l:k�OQop��l�[-�%FEO�q/l:xpx	FEO}FHv#���EÀ

�

ªEÀ � �
�

��I®�X��S�O�oyG��Rxpl)|~w%FEG�G�l:xº[
PRG��%FEO�l:xyopG�l:O}v^PÊv^w�l�FEG�vQl:G�G%FHOXxpP§|:FHv^ln�®PRG � FE��O#´Ã¬�SVFEG�v^lnG�G%F�À�[�FEG��®´B���®S�FEG�v^l:G�G%F�¬�[�FEO}q/l:xyx
FEOFEGTl-½�v^k^F�|:PRs � PRG�l:G�vPEu�W#±AjtF»v��E� �§K¨�®I��#��vQw%FHv�FHÇÆln|nvQl:�¢FHxyx�m�oyO�oy��opxyopvQoylnO)|:PRk�kQlnO � PRG���opG���vQP
v^w�l��%FEOQlnxyopG�l�´B�¥� SVFHG{vQl:G�G�F�¬R[#q}opvQwLUX¬ SVFEG�vQl:G�G%F�·�[-K¼�w�opOtoyO)��oyO�vQoyG�|zv)u�kQPEs v^w�l�|:PRG�v^k�oy��D§v^oyPEG



� ª �

FEO�|:kQop��ln��v^PiFEoyk�|:k^F»uÄv�|nPRs�s�D�G�oy|:FHv^opPRGÊ��l:O�|:k�oy��l:�"FE��P�mRlE�§q}w�oy|~w"FHÇ�l:|zv^ln�"FHv�xpl�FEO'v�v£q/PH¤ÅvQw�oyk���O�PHu�FExyx
�%FEO�l:xpoyG�lnO�FEG���oyO��RlnG�l:kQFExyx¯¶ÊF\OQw�PRk'v���D�kQO'v\S�xpl:O�O*vQw%FEG����fO�l:|:PEG���O~[�v^w%FHv*k�l:|:D�kQO�lzmRlnk�¶�u�lnqÁs�oyG{D�vQl:O:K

I®PRO'v�PHuÆv^w�l:OQl#oyG�vQl:k�u�lnkQopG��\OQoy�EG%FExyO�FHkQl}G%FEk�kQP�q�¤£�%FHG��hFEG���PEu�v^PRxpl:kQFE��xyl�O�v^k�l:G��Hv^wÉS�oÝK lEK¯��v^w�lz¶Ê��P
G�PEváOQlnl:s v^P�u�PRk�|:lfv^w�lik�l:|nl:opmEl:k�OtoyG�v^P�G�PRG§¤ÅxyoyG�l�FEk�opv£¶�[z�NOQP�v^w%FHvXu�PRk#|:PRG�v^opG{D�D�s�PR��OQlnk�mHFHvQoyPRG�O#v^w%F»v
D�O�l�v^w�l�O � ln|nv^kQFEx�PR��OQl:k'm�oyG��ts�P§��l:O}SÄv^w�l���l:O'v�P � v^opPRG�FHv�� �%FHG��N[¹o¯v�s�op�Rw�vA��l�OQD .�|noylnG{v�vQPt��oyO�|�FEk��
O � l:|nop�%|�|~w�FEG�G�lnxyO)PEu�vQw�li|:PEG{v^FEs�oyG%FHvQl:��m�opOQoy��oyxyo¯v^opl:O:KX�XP�q/lnmEl:k:�	lzmRl:G PRD�v'¤£PEuº¤Å�%FEG���WX±¹j#|:FEGÉ��l�F
� k�PR��xylns o¯u*opváu�FHxyxyO#q}opvQw�oyGJvQw�l��%FEG�� FExpxyP�q/l:�É��¶�vQw�l��%FEG�� � FEOQOfFEG�� u�k�PRG�v�¤Ål:G��É�%x¯v^l:k�O:�dFHOtopvt|:FEG
xyl:FE��vQP���FEoyG�¤£|:PEs � k�l:O�OQoyPEG�oyG�v^w�l)s�P���l:s�O/vQw%FHv�u�lnl:�av^w�lá�t�dY q�F�mRl:�ED�oy��l)vQk^FEG�OQs�oyOQO�oyPRG�O�¶�O�vQl:s�K
¼�w�opOá|�FHGÉxyl�FH�®v^P�OQl:k�oyPRD�O � k�PR��xylns�O#��D�k�oyG����%F�¶�vQoys�lPE��OQlnk�mHFHv^opPRG�O#q}w�oy|~wÉO�w�PRD�xp�J��l�F�mRPRop��l:�ÉF»v
���%FHG��$�%PRk�k�l:O�vQkQop|nv^ln��vQP�u�kQl:Ì{D�lnG�|n¶�O�lnvQvQoyG��EO}vQw%FHv}|:FEG®D�OQl\v^w�lÊ�¥�§K¨ªÊI��X�tu�k�PRG�v�¤£lnG��"�%xpvQl:kQOnK

��� c ���)������� � 	�� " ���������
jAPE��v~FEopG�l:���\w�PRD�k�O/PEu�v^lnO�v/PR��OQlnk�mHFHvQoyPRG�O�PRG��E�R�E�f�)ln|:lnsi��lnkX����S*��FHv^D�kQ�%F�¶ÊlnmEl:G�opG��{[-K�j�D�O�l:�

u�PRD�k��opÇ�l:k�l:G�v�O�lnvQvQoyG��EO�FEkQkQFEG��Rln�<oyGTv£q/P � FEopkQOq}o¯v^wTvQw�lh°Éj²±rO � ln|nv^kQFEx�s�P���lh³/´ ��vQD�G�l:�¢vQP
|:P�mEl:kvQw�lÊu�kQl:Ì{D�lnG�|:opl:O��R��ª§K«�h© ���E�RK¿�Eª�I®�X�ÉS�w�l:k�l�FHuÄvQl:kfOQlzvQv^opG�� �¥[tFEG��¢�§�¥ª§K«�h© ���§�EK¿�Rª"I��#�
S�O�lnv�v^oyG��É�R[áq}w�op|~wTq�lnkQl�PR��OQlnk�mEl:�<OQopsiD�x¯v~FEG�lnPRD�O�xp¶R��FEG��¢���E�§K¨��© �R�EÀ�K¨�Rª®I®�X�ÉS�OQlzvQv^opG��®��[fFHG��
���Rª�K¨��© �E���RK¨�RªLI®�X�<S�OQlzvQv^opG�� °{[�q}w�oy|~w�q/l:k�lJFExpOQP PR��OQlnk�mEl:�ÁOQopsiD�x¯v~FEG�lnPRD�O�xp¶RK�YXuÄv^lnk�PEG§¤£xpoyG�l
�áFHG�G�oyG��JOQs�P§PHv^w�opG����	v^w�opO�kQlnOQD�x¯v^ln�<oyGTO�lnvQO�PEut�¥ª®|~w�FEG�G�lnxyOiPEu�q}op��v^w¢�R·R��¸��X��u�PRk�l:FE|~w<PEu�v^w�l
u�kQlnÌ{D�l:G�|z¶�oyG�v^lnk�mHFExyOnK

��FE|~waOQlzvQvQoyG���q�FEO�PE��OQlnk�mRln�av£q}oy|:lXu�PRk��E��s�opG{D�v^lnO�PEu	PRG�¤£OQPED�kQ|nláPR��O�l:k'mEF»v^oyPEG�O�PEu	FkQl:xyFHv^o¯mRlnxp¶
Î���xyFEG�¸i�%lnxy��ÏaS�v^Pfv^w�lálz½�v^lnG{v�v^w%FHv/v^w�lnkQl)opO/O�D�|~wa�%l:xp�hFHv��<�%FEG��N[*FHv}CR�R�E�R�	�t��ªE�§K���FE|~waPR��O�l:k'mEF¥¤
v^opPRG"q�FEOX��k^FH|~¸ElnvQl:�É��¶�PR��O�l:k�mHFHvQoyPRG�OXPEu�CR����� �
�t�R�§�hS���¡�°�¬�[�FHv#v^w�lf|:PEkQkQlnO � PRG���opG��hO�lnvQvQoyG��Êq}opvQw
FHv�xyl�FHO�v�ªs�opG{D�v^lnO/PRG�OQPRD�k�|:l)l:FE|~whv^ops�lHKA¼�w�l��¥�iI��#�Xu�kQPEG{v'¤£lnG��h�%xpvQl:k�q�FHO�D�OQln�hu�PRk�v^w�l)O�l:|nPRG��
u�kQlnÌ{D�l:G�|z¶�OQlnv�v^opG�����q}w�lnkQl:FEO#vQw�l�RªÊI��X�\�%x¯v^l:k�q�FEO}D�O�l:�®u�PEk�v^w�l\PEvQw�l:k�v^w�kQl:l\O�lnvQvQoyG��EO:K

�!� � " � " e � ������������
jAk�l:��D�|:l:��v^w�l#�%FHv^F\D�OQoyG��fvQw�lá�§��� �*¡��E°tmRl:k�OQopPRG�PEuÆYáj²� ��K{YXuÄvQl:k�OQl � FEkQFHv^opG��tv^w�l}u�PRD�k�PR��O�l:k²¤

mHFHv^opPRG%FEx�OQlzvQvQoyG��ROn��j���l:xplnvQl:�av^w�l�Î²�%kQO'v���D�s � Ï�PEu�l�FH|~w�O�|�FEG�FEO�q/l:xpx$FEO�O�PRs�l)O � D�kQoyPED�O��%FHv^F�v^w%F»v
q/l:kQlá|:PRG�v~FHs�opG%FHv^ln��q}o¯v^w�mHFExpD�l:O�v^w�FHv�l-½�|nl:ln��l:�av^w�lá��D�xp¸�PEu$vQw�lXmHFExpD�l:O/�{¶�Fu�FH|nv^PEk/PEudFE��PED�vá����
S�xpl:O�Oáv^w%FHG ��Kp���ÍPHu�v^w�l�m�opOQoy��oyxyo¯v^opl:O~[-K#UXlz½�v:�dj�|:PRs � D�vQl:�Jv^w�l�F ��� k�P � k�oºFHvQl (%D§½�mHFExyD�lnOXu�PRká��¡�°�¬��
D�O�oyG�� � ��¼#C�� q}w�op|~w ¶�opl:xy��l:�Jv^w�limEFHxyD�lnO:¦)°R°�K �E�hCH¶¾SV�R�E¬�Kp���RªhI��#��[z�d°R��K¨·H°�CH¶>SV�§��¬�K¯�¥�RªhI��#��[-�
°���K¨ªRªÊCH¶ S����E��K¯�¥�Rª�I��#��[}FEG���°���K¯����CH¶LSV�R�E¬�K¯�¥�Rª�I��#��[\S�vQw�l:O�lJÎn��·R·R·EÏi�)�	YB|:FExyop��k^FHvQoyPRG�mEFHxyD�lnO
FEk�l �@°�� xpP¥q/l:kivQw%FEG¢vQw�PROQl"PEu}vQw�l"³�FRFEk�O�������������· ���R[fOQ|�FHxyl SÄu�PRk���¡�°�¬R[zK¢U#lz½�v���jflnmHFExpD%FHv^ln�



� À �

v^w�la�%FEG�� � FEOQO�v~FH��xylhD�OQoyG�� Î'OQ|�FHG�Ï F�mEl:kQFE�Rl:On�/q}o¯v^w�PRD§v�G�PRk�s�FExpoy�:FHv^opPRGL��¶ÂÎ'|~w%FEG�G�lnx¯¤£�EÏ FEG��¾F � ¤
� xpoyl:� v^w�oyOf|�FExpoy��kQFHv^opPRGÉD�OQopG����¥¤ � PRoyG�vfoyG�vQl:k � PRxyFHv^opPRG$K�¼�w�oyO � kQP�m�oy��l:�TvQw�l�u�D�xyx�FEs � xyo¯v^D���lE� � w%FEO�l
FEG��®�%FEG�� � FEOQOá|�FExpoy��kQFHv^opPRGhv^P�v^w�lf�%FHv^F�K�¼�w�l���FEG�� � FHOQOQlnO)|:PEkQkQlnO � PRG���opG���vQP�vQw�lf��kQO�vXu�kQlnÌ�D�l:G�|z¶
OQlzvQvQoyG���q/l:kQlfOQPEs�lzq}w%FHv#OQxpP � ln�"oyG"FEs � xyo¯v^D���lEË�FHxpv^w�PRD��Rwaxpl:OQO�vQw%FEG�j/l-½ � l:|zv^ln���Ro¯mRl:G"v^w�l�Î'l:���RlnÏ
PEu�vQw�l���FEG�� � FHOQO��%x¯v^lnk:K®±Aoy�RD�kQl:O��hFHG��>�®O�w�P�q v£q/PJl-½�FHs � xpl:Ofv^w%FHv|:PEkQkQlnO � PRG��¢vQP�PRG�l�PEu�v^w�l
|:lnG�v^k^FHx	FEG�v^l:G�G%FEOSVFEG�vQl:G�G%F"��¬��§xyP�|�FHvQl:�"FHv#U#°{[zK ��PRs�l\FHG{vQl:G�G�FEO}OQw�P�q/l:�JFiO�xyop�Rw�v^xp¶�xºFHkQ�Rlnk�OQxpP � l
u�PRktv^w�l��%k�O�vu�kQl:Ì{D�lnG�|n¶ O�lnvQvQoyG���FExpvQw�PRD��Ew vQw�l�lzÇÆln|nvfq�FHO�OQs�FExpxyl:ktopGTF"G{D�si��l:kfPEu�vQw�l:s FEG��Topv
q�FEOlzmRlnG¢kQlzmRl:k�OQln�¢oyG OQPEs�l®S�oVK«lHK�F�s�PRkQl � kQPRG�PED�G�|:ln�TO�xyP � l�q�FEOfOQlnl:GLPRG vQw�lÊv^w�opkQ�Éu�kQlnÌ�D�l:G�|z¶
OQlzvQvQoyG���v^w�FEG®PEG"vQw�lt�%kQO'v#PRG�l�[-K�j£G�FEG�¶a|:FEOQlH�%v^w�l\lnÇ�l:|zv}q�FEO#OQs�FExpxÝK

¼�w�la|:FExyop��k^FHvQl:�$�¹O � l:|zv^k^FHx�m�oyOQop��oyxpopvQoyl:O)u�PEkv^w�lhv~FEk��Rlnv�%l:xp�¢q�lnkQla|:xpl�FEG�l:�<PEu}O�PRs�l�O � D�k�oyPRD�O
�%FHv^F�D�O�oyG��<ÎQM#�)�	j²U#Ï�q}o¯v^wÉF3(NFE�R�RopG��Êv^w�k�l:OQw�PRxy�JPHu����aCH¶E��q}w�op|~wÉkQlnOQD�x¯v^l:��oyG®vQw�l�k�l:s�P�mEFHx�PHu�F
OQs�FExpx$u�k^FE|zv^oyPEG�PHu�v^w�l\m�oyO�oy��opxyopvQoylnOtSVFH��PRD§v)À	�Ê[-K�¼�w�oyO#s�P§��l\PEu�M#�)�	j²UÂkQlzv~FEopG�O�v^w�lfu�D�xyx$m�oyO�oy��opxyo¯v£¶
S�oVK«lHK�G�PÊ|:PRG�vQoyG{D�D�sÍopO�kQl:s�P�mRln�N[�PRG�vQw�PRO�l\vQw%FHv � FHOQO#D�G���lnk}vQw�l\G�PRopOQltv^w�k�l:O�w�PRxy�ÆK

¼�w�l � w�FEOQlnO�q�lnkQltk�l:s�FEkQ¸»FE��x¯¶�O�v~FH��xylH� � PROQO�oy��x¯¶���ln|�FED�O�l)v^w�láPR��OQlnk�mHFHvQoyPRG�O/q�lnkQl)PR�§v~FEopG�l:�aF»v
G�op�Rw�vQv^ops�lHK�Y �%k�O�viO�lnvPEu�vQw�l � OQl:D���PH¤£|nPRG�v^opG�D�D�s oys�FE�Rl:O\��lnOQ|nkQoy��l:�ToyG OQl:|zv^opPRG<ª§K¨�a��lnxyP�q q�FEO
PR��v^FEoyG�l:�Jq}opvQwÉPRG�x¯¶�v^w�l��%FEG�� � FEOQO\|�FHxyoy��k^FHvQoyPRG®��l:O�|:kQop��ln� FE��P�mEl�FHG��ÉD�OQln� vQP"��lnvQl:kQs�oyG�l � w%FEO�l
|:PEkQkQln|nvQoyPRG�O�v^w�kQPRD��Ew � w%FEO�lz¤ÅPRG�xp¶ÊO�l:x¯uº¤£|�FHxyoy��k^FHvQoyPRG$K�±%PRk�l�FH|~whOQlzvQv^opG��aS²�¥ªf|~w�FEG�G�lnxyO~[-��j���lnv^lnkQs�oyG�ln�
PRG�l � w%FEOQla|nPRkQk�l:|zv^oyPEG � lnkÊFEG�v^l:G�G%F FEG�� � PRxºFEk�oy�:FHv^opPRG � l:ka�z¤£s�oyG{D�v^l�v^ops�l�oyG�v^lnk�mHFExÝ�¹q}w�oy|~w<q�FEO
F ��� xyoyln� vQPÉFExpx�v^w�l�|~w%FEG�G�lnxyO|:PRk�kQl:O � PEG���oyG���v^P�v^w%FHvOQlzvQvQoyG���K�±AopG%FExpxp¶R�	jt��lzv^lnkQs�oyG�ln�T��PEv^wTFEsÊ¤
� xpopv^D���l�FHG�� � w�FEOQli|nPRkQk�l:|zv^oyPEG�O#vQw�kQPED��RwJO�l:xpuº¤Å|�FExpoy��kQFHv^opPRGhq}opvQwJF��¥ª�s�oyG{D�vQlfvQoys�lfopG�v^lnmHFEx/S�FE��FEopG
PRG�lt|nPRkQk�l:|zv^oyPEG"u�PEk�FExyx¹�¥ªi|~w%FEG�G�l:xyO^[�D�OQopG��iv^w�l � O�l:D���PH¤£|nPRG�v^oyG{D�D�s oys�FE�RlnO���lnvQl:k�s�opG�l:��FHuÄvQl:k�v^w�l
� k�lnm�oyPRD�O � w%FEOQl-¤£PRG�xp¶aO�l:xpuº¤Å|�FExpoy��kQFHv^opPRG$K

�!� ��� g�� " ������� � � " & ���

±%PRk�l:FE|~w"u�kQl:Ì{D�lnG�|n¶hOQlnv�v^opG�����j*PR��v^FEoyG�l:�aFiO�lnv}PEuA�E���áoys�FE�Rlá|nD���l:OfS'��ª¥¤£|~w%FHG�G�l:xpO�l�FH|~wN[/v^w%F»v
|:P�mEl:kQln� F�|noykQ|nxylfPEu��n¤Å��l:�EkQl:lfk^FH��oyD�O#|:lnG�v^l:k�l:�ÉPRG�v^w�lG�PRs�oyG%FHx � PRopG�v^oyG�� � PRO�opv^opPRG�OQD ��� xyl:s�l:G�vQl:�
q}opvQwTF�Î�|:D���lnÏ®u�PRk\l�FH|~w¢OQPRD�kQ|:l�oyG v^w�l�U#�4� �L|:FHv~FExpPR�aq}opvQw¢FEGL�Æ¤£�%FEG�� (%D§½L��lnG�OQo¯v£¶ oyG lz½§|:lnOQO
PEu)��Kp�JCH¶<v^w%F»v�q�FEO�xyP�|�FHvQl:�>q}opv^w�oyGÃ��� ��l:�Rk�l:l:O�PEu)vQw�l � PRopG{vQoyG�� |nl:G�v^lnkhFEG����lnvQl:|zv^l:��oyG>v^w�opO
PR��O�l:k'mEF»v^oyPEG$K�¼�w�lnOQláq/l:k�lXu�PRD�G��hFHuÄvQl:k/FEG�opG�opvQoºFEx§oys�FE�RoyG��tkQD�G�v^w%FHv/D�O�l:�"ªE¬§�#�%lnxy��O*OQlnxyln|nv^ln��q}opvQw
v^w�l�Yáj²� �Év~FEO�¸ Î � ��¼}±¹¡�Ï®u�kQPRs vQw�l�U}� � � |�FHv^FExyPR�TSÝ¡�PEG���PRG ��� �����/��·E·R¬�[)D�OQopG��®vQw�l�|:kQo¯v^lnkQoyPEG
O�v^FHv^ln��FE��P�mElEK�¼�w�l\oys�FE�RlnO/q/l:kQl\PR�§v~FEopG�l:�aD�O�oyG��ivQw�l�ÎQ�»¤£�)Ïioys�FE�RopG���P � v^opPRGhoyG¾Î'j'I®Y@1fW}Ïiq}opvQw
Î^Z�� ��WX�dYá��Ï�� �\FEG���F\kQPR��D�O�v � FEkQFEs�lnv^lnk�PEuÆ��K ��K�MXO�oyG��\PRG�xp¶ivQw�l#ÀR�)�%l:xp��O�v^w%F»v/|nPRG�v~FEopG�l:�Êv^w�l
O�vQkQPRG��Rl:O'viOQPED�kQ|nl:O"S�°��®opG§¤£��l�FEs ��l:xy��O � xpD�O��
��Î (NFHG�¸{oyG����%l:xp��OQÏ{[tkQlnOQD�x¯v^ln�¢oyGLG�PRoyO�l�xplnmRlnxyO\v^w%F»v
q/l:kQl � °��	��w�oy�Ew�l:k�vQw%FEG"v^w�l\PRG�lnO}PR��v~FHoyG�ln�"q}o¯v^w��E���t�%lnxy��OnK



� � �

jtPR��v^FEoyG�l:�¢��ln|:PRG�mEPRxpmEl:�>|:D���l:Ou�PRk���PEv^w ��v^PR¸Hl:O�� FEG��¢j~��q}opvQwLv^w�lhG�PRopOQl�xplnmEl:xyOfv^w%F»v�FEk�l
OQw�P¥q}GÂoyG6�%�ED�kQl>�ÂS�vQw�l:O�l|nPRkQk�l:O � PRG��ÂvQP,v^w�l>j�|:D���l:O PR��v^FEoyG�ln�BFHuÄv^lnkJv^w�l � w�FEOQl-¤£PRG�x¯¶rO�l:xpuº¤
|�FHxyoy��k^FHvQoyPRG$K�¼�w�laG�PRopOQlhxplnmRlnx�lz½§|nl:l:��O�vQw�lhv^w�lnPRkQlzv^op|�FEx/xylnmEl:x���¶ � �¥ª"© �Rª
�h��s�PRO�vQxp¶ ��D�lhvQP
v^w�l�O � FEkQO�l�S�OQG�F � OQw�PEv-[}|:P�mRlnk^FE�Rl�PHu�v^w�lnOQliPE��OQlnk�mHFHv^opPRG�OnKáj£G���lnl:�$��v^w�lG�PRoyO�l�opG®v^w�l�� |nD���lnOáq�FEO
FE��PRD�v���	�8O�s�FExpxylnk�u�PRkXl:FE|~wJ|nPRkQk�l:O � PRG���oyG���|~w%FEG�G�lnxÝ��|:xpPROQl\v^P�v^w�lOQPRs�lnq}w%F»váD�G�|:l:k'v~FEopGÁÎ'vQw�l:P»¤
kQlzv^op|�FExpÏ�xylnmEl:xVK

¼�w�lÊ�%�RD�k�l�|nxyl:FEkQx¯¶JOQw�P¥q}Ofv^w�l�xºFHkQ�RlnktG�PRoyO�l�v^w%FHvf|nPRkQk�l:O � PRG���OfvQP�vQw�l¢ÎQª¥¤'I��#�:Ï�w%FEk�s�PRG�oy|:O
��opOQ|:D�OQOQln�ÉFE��P�mRl�S �§ln|nvQoyPRG®��[zK �§s�FExpxÆ��D�s � O}|:PEkQkQlnO � PRG���v^P�v^w�ltmHFEk�oyPRD�O}O�PRD�kQ|nl:O#PEu¹xyP�|�FEx$k'����oyO'¤
|:D�OQOQln��FHO�q�lnxyxVK I®oyG�PRk�ln��opvQoyG��®PEu�v^w�la|nPRG�v~FEs�oyG�FHv^ln�ÁS�|~w�FEG�G�lnxÄ[fm�oyO�oy��opxyo¯v^oylnO�S�q}opvQwBÎ�¼��)±���1\Ï{[
q�FEOXO�D .�|:opl:G�vávQP�k�l:s�P¥mElfvQw�l:O�l�w�op|:D � O:K�¼�w�l�lz½�vQk^F�G�PRoyO�lF»vá�E� �§K¨��I®�X�iFHG����§���§K ��I��#�fq/PRD�xp�
w%F�mRl�kQlnÌ{D�oyk�l:� ��oyO�|�FEk���oyG��avQP§P"xºFHkQ�RlÊFhu�k^FH|nv^opPRG PEu*v^w�lÊm�oyOQop��oyxpopvQoyl:O}u�PRk)vQw�l:O�l�|~w%FHG�G�l:xpO�FHG�� vQw{D�O
l:xpoys�oyG%F»v^oyG��)v^w�lnOQl)|nPRG�v~FEs�oyG%F»v^l:���%FHv^Fq�FHO�oys � k^FH|nv^op|�FExVK	¼�w�l)k^F � oy��u�k�oyG��ElXk�PEv~FHvQoyPRG�oyG�v^w�l)³,FEk'¤
k^F�¶�w�op��l:O}v^w�lnoyk#lnÇ�l:|zv)oyG�v^w�loys�FE�RlnO}vQPhF�xºFEk��Rl\lz½�v^lnG{v:ËdFEx¯v^w�PRD��Rw�vQw�l:O�l�m�oyO�oy��opxyopvQl:O�q/PRD�xp��xyop¸Elnxp¶
w%F�mRl\v^PÊ��l\��oyO�|�FEk���l:��oyG"PR��O�l:k'mEF»v^oyPEG�O�PR��v^FEoyG�ln�"oyG®¡�FEk�k^F�¶"FEG���FExps�PEO�v�|nl:k'v~FEopG�xp¶�oyG�� FHkQk^F�¶EK

Yáx¯v^w�PED��RwTvQw�la|~w%FEG�G�l:x�ops�FE�El:OfPR��v~FHoyG�ln�¢q}opv^wTOQlnv�v^opG�� �<SV�R�E��© ���HÀ�K¿�EªJI��X��[�FEk�laFJ��opv
G�PRopOQopl:k�vQw%FEGav^w�PEOQl\PR��v^FEoyG�ln�aq}opv^w"O�lnvQvQoyG��EO#�ÊFHG��"°���v^w�opO�|:PED�xy�"��lf��D�ltv^P���ln|:PRG�mRPExyD�vQoyPRG�l:k�kQPRk�O
��l:|�FHD�OQl"v^w�l"u�kQlnÌ{D�l:G�|z¶¾��l � l:G���l:G�|z¶�PEu#v^w�l � k�oys�FEk�¶L��l�FEs k�l:OQD�xpv^OÊopG¾��opÇ�l:kQlnG�v�|nPRG�v^kQop��D�vQoyPRG�O
u�kQPEs�vQw�l)O�PRD�kQ|nl:O�opG�v^w�l (NFEG�¸{oyG����%l:xp��O�F»v�v^w�l)��opÇ�l:k�l:G�v�O�lnvQvQoyG��EO:K*Z)G�v^w�l)PEv^w�l:k�w%FHG��$��O�lnv�v^oyG����
q�FEO�v^w�lt|nxyl�FHG�l:O'v}PRG�ltoyGhvQw�l:O�ltv^l:O'v}PR��O�l:k�mHFHvQoyPRG�O}FEO�opv�OQw�P�q/l:��G�PÊWX±Aj*lz½§|nl � v}u�PRk�vQw�l�Î^ª¥¤²I��X�nÏ
��opkQ��opláv^w%F»váF»ÇÆln|nv^O}|~w%FHG�G�l:x�����PEu¹lnmEl:k'¶®O�lnv�v^oyG���K

�!�  !� g ��� ��� �!����� � � " & ���

¡�PRG�v^opG{D�D�s oys�FE�Rl:Ofq�lnkQlhPE��v~FEopG�l:�Lq}opv^wTj'I®Y@1fW D�OQopG�� � k�P � l:ki�Rk�oy����oyG���PEu�v^w�lhO � l:|zv^k^FHx
m�oyO�oy��opxyopvQoylnO:�NFE��FHoyG�D�OQoyG��"�E������l:xy��O:K)¼�w�l�k�s�OXG�PRopOQl�xplnmEl:xyOákQl�FH|~w�l:�Éq/l:kQlÊFH��PRD§vi�RK«·�v^ops�lnOXq}w%F»v
q/PRD�xy��w%F�mRl)��l:lnGhlz½ � l:|nvQl:�au�kQPEs�vQw�lák�s�O*G�PRopOQlXxylnmEl:xpO�oyG�v^w�lX|~w%FEG�G�l:x$ops�FE�El:O:Ë{��D§v���FHO�oyG���oy|:FHv^ln�
oyG<vQw�l � kQlzm�oyPRD�OÊO�l:|nvQoyPRGÆ�*vQw�l"oys�FE�Rl:Oq�lnkQl"xyops�o¯v^l:�T�{¶Tv^w�l"OQG�F � OQw�PEv�|:P�mRlnk^FE�RlHK ��mEl:G¾v^w�PRD��Rw
v^w�l"��l:xy�>q�FEOÊOQl:xpl:|zv^l:�¾v^P ��l�k�l�FEO�PRG%FE��xp¶ÂÎ�lns � v£¶R� ÏTv^w�l"ops�FE�El:Oi|nPRG�v~FEopGFH��PRD§v®�
� CH¶µS���lnu�PRk�l
FEG�¶�|:PRk�kQl:|zv^opPRG�u�PRk*v^w�ltF»vQv^lnG{D%FHv^opPRGhPEudvQw�l � k�oys�FEk�¶Ê��l�FHsh[-K�¼�w�ltFEs � xpopv^D���lXO�l:x¯uº¤£|�FHxyoy��k^FHvQoyPRGÊ��op�
G�PEvfw%F�mEl�siD�|~wTPEu�FEG lnÇ�l:|nvPRG v^w�lÊ|~w%FHG�G�l:x�ops�FE�El:Ot��D�vfops � k�P�mRl:� v^w�l�|nPRG�v^oyG{D�D�s oys�FE�RlnOt�{¶
xyP�q/l:k�oyG���v^w�lfG�PRoyO�lt�{¶au�FH|nv^PEkQO�PEuAFE��PRD�v#��K«¬�K

Y ��G%FExáÎ�|:PRG�vQoyG{D�D�s oys�FE�Rltq�FEOáPE��v~FEopG�l:��u�kQPRs�F�O�v^kQFEoy�Ew{váF�mRlnk^FE�Rl�PEu�v^w�lu�PRD�k#|:PEG{vQoyG{D�D�s
oys�FE�RlnOq}o¯v^w�PRD§vi|:PEkQkQln|nvQoyPRG¢u�PRkv^w�lh��opÇ�l:kQlnG�v�kQlnO � PRG�OQl"PEu}vQw�l � k�oys�FEk�¶ ��l�FEs q}opvQw¢u�kQl:Ì{D�lnG�|n¶EK
¼�w�opOáOQw�PRD�xy�®G�PEváoyG�v^k�P§��D�|:lvQP§P�xºFHkQ�RlFEGJlnkQkQPEkXopG®v^w�l�|:lnG�v^k^FHx � FEk'váPHu�v^w�l�%l:xp�$�ÆFHG��JOQD .�|nl:OávQP
� k�P§��D�|:lF�k�l�FEO�PRG%FE��x¯¶a��lnl � Î'��G%FExyÏÊops�FE�El�S��%�RD�kQl:O#°�FEG���ªR[zK/¼�w�lk�s�O}opG�vQw�oyO��%G%FHxdoys�FE�Rl)q�FEO



� ¬ �

��K¨ªRª�s�CH¶��H��l:FEs��ÆFE��PRD�váPRG�liPEkQ��lnk)PEu�s�FE�RG�o¯v^D���lfxºFHkQ�RlnkXv^w�FEG�v^w�l�mHFExyD�llz½ � l:|nvQl:� u�kQPRs O�PRD�kQ|nl
|:PEG�u�D�OQopPRG<FExpPRG�lÊoyG v^w�l�³ FEk�k^F�¶ ��D�v�FHO��RP�P§�TFEOf|:PRD�xp�¢��l�lz½ � l:|zv^l:�¢u�k�PRsÈv^w�l�u�PRD�kf|:PRs���oyG�ln�
oys�FE�RlnO:K�¼�w�oyO}OQw�P�q}O}v^w%F»váFHxyx�u�PED�k�PEu�v^w�ltv^lnO�vQl:��O�lnv�v^oyG��RO�¶§opl:xp��k�l�FEO�PRG%FE��xyltkQlnOQD�x¯v^OnK

�!� e � ��� � ��� ����  � � 
 " � � � �

�!� ��� � � 
 " � � � � 
 ��	���� _ � � � � 	 � " ��� ��� �

YáO\��opOQ|nD�OQO�l:�LFE��P�mElE�	¸Elnl � opG���F¾Î^ª�¤'I��#�:Ï"��oyk���oyl�FHvtv^w�l�xyP�q�lnk\l:���Rl�PHu/vQw�l��%FEG�� � k�lnmEl:G�v^O
opvu�kQPRs �RlzvQv^opG��ÉFExpoºFEO�l:�LoyG�v^PJo¯v�FEG��¢v^w{D�O�|:PEG{v^FEs�oyG%FHvQoyG��®PRG�lhPEk�v£q�PÉ|~w�FEG�G�lnxyO:KTZáv^w�lnki�%FEG���O
v^w�FHv�mRlnkQopuÄ¶�v^w�opO�|:PRG�O'v^kQFEoyG�v/FEkQl}�§���X© ����À�K¨�Rª\I��X�H��q}w�oy|~w�|:PRG�v^FEoyG�O�vQw�l�mRl:k'¶ÊO�vQkQPRG��®În���§K¿ª\I��#�
w%FEk�s�PEG�oy|nÏÊFHv#���¥�§K¨ªÊI��X�FEG��avQw�l��E�R�© �R�RÀ�K¨�Rª�I��#��%FHG���q}w�oy|~w�|:PRG�v~FHoyG�O�v^w�lfl-½�v^l:k�G%FEx	j²���
W#±Aj�OQop�RG%FExAFHvt�R�R�§K¨·hI��X�HK�XF�m§opG��hu�FEopxyl:��v^Pa�RlzvtD�O�lnu�D�x�k�l:O�D�xpvQOáq}opvQw�v^w�lnOQl��%FHG���OtoyG®v^w�l � FHO�v��
j���op��G�PHv�FHv�v^l:s � v�v^PD�OQlXv^w�lns®K�Z)G�lXs�PEkQl}�%FEG���q�PRk'v^wh|nPRG�O�oy��lnkQoyG���oyO�vQw�l)�R�Rª)© �E°��RK¨�RªfI��X�HK
�XP�q/lnmEl:k:� � FEO'v#FHvQvQl:s � v^O�vQPÊD�OQltv^w�oyO��%FEG��®O�w�P�q�ln� � P§PRk�OQl:G�OQopvQopm�opv£¶hFEG��"j���oy�aG�PEv�vQk�¶hvQPÊD�OQl\opv
��D�k�oyG��hvQw�l:O�l�v^l:O'v^OnKiYáOt��opOQ|nD�OQO�l:� oyG��§ln|nv^opPRGLª§K¯�R�Æv^w�lÊ���E��© ���HÀ�K¿�EªaI��X��O�lnvQvQoyG��aq�FEO)u�kQlnl�PEu
W#±Aj/S�lz½§|nl � v�u�PRkAvQw�l�Î^ª¥¤²I��X�nÏt��oyk���oyl�FHv����RªtI®�X��[�FHG��ÊOQw�PRD�xy����l�|:PRG�O�oy��lnkQln�ÊvQw�l � k�oys�l��L�%FHG��
��lzu�FED�xpv:K�Z)G�xp¶�s�oyG�PEkáS�xyP�|�FExº[�WX±Aj�q�FEO � kQl:O�l:G�v}oyG�v^w�l)���Rªt© �R���RK¨�RªI��X�)O�lnv�v^oyG���q}w�oy|~waO�w�PRD�xp�
��lfPED�k�OQln|:PRG������%FEG��®��lzu�FED�x¯v�K

¼�w�l�OQxyP�q u�k�oyG��El�kQFHv^lnO�opG vQw�l�|nPRs � FE|nv|:PEG��%�RD�kQFHv^opPRG�O�SV�8FEG�� � l:k�w%F � Oi¡�[\k�l:Ì{D�opkQl�D�OQopG��
v^w�l#|nxyl:FEG�l:O'v���FEG���OnK�¼�w�l:O�lákQlns�FHoyGiv^w�l#v£q/PÉÎQ�¥¤'I��#�:Ï\�%FEG���O*vQw%FHv/FEkQl}D�O�l:��oyG�v^w�l � k�l:OQlnG�vÊÎQ����Ï
OQlzvQvQoyG��topGÊC�Z)��OQlnk�mRlHK��XP�q/lnmRlnk:��j	kQl:|nPRs�s�lnG��ixyP�q/l:k�oyG��)vQw�l�u�kQlnÌ{D�l:G�|z¶�PEu%vQw�l�ÎQ�����áI��X�nÏtOQlnv�v^opG��
v^P����Rªá© ���E¬§Kp�¥�EªI��#�áq}w�op|~w�q�PED�xy�aF�mEPRoy��FExyoyFEOQopG��tv^w�lá���Rª�I®�X�)��opkQ��opl}oyG�v^Pfv^w�lX�%FEG��$K�¼�w{D�On�
v^w�laÎQ����Ï�s�P���l#OQw�PED�xy�h|nP�mRl:k����E�t© ���E��K¯�¥�RªfI��#�tFEG��a�R�Rª)© ���E¬�K¯�¥�RªfI��X�áD�OQopG���v^w�laÎ�°j²±AÏ
s�P§��lHK�¼�w�l\�%k�O�v)j²± � FEopk}|�FEG�D�OQlfv^w�l��¥��I��X�fu�kQPRG�v'¤£l:G����%x¯v^lnk:Ë�FExpvQw�PRD��EwJC�Z)��O�l:k�mElq}opxyx$k�lnv^D�kQG
FEG®l:kQk�PRk#s�lnOQO^FH�RlE��PRO�vQl:G�O�oy��x¯¶���ln|�FED�O�l�o¯vX��l:xpoylzmRl:O#v^w�l\�%x¯v^l:k}v^P���lfkQln|nv^FEG��RD�xyFEk}q}opv^w�FÊq}op��v^w®PEu
�¥�§K¨�"I��X�HK�¼�w�l�O�l:|:PEG��Tj²± � FEopktkQl:Ì{D�opkQlnOfD�OQoyG���vQw�l��Rª®I®�X��u�kQPRG�v'¤£l:G�� �%x¯v^lnk�S�OQlnl�¼¹FE��xpl"�Êu�PEk
��lzv~FEopxyO~[-K��tF�¶{v^oys�ltPR��O�l:k'mEF»v^oyPEG�O}FEkQl\xpoy¸Elnxp¶�v^PÊOQD§ÇÆlnk#u�k�PRs8w�op�Rw�lnk�xylnmEl:xpO#PHu�W#±Aj~K

¼�w�ls�PRk�l\lz½�v^lnG���l:�É|nPRG��%�ED�k^FHvQoyPRG�OX|:FEG��Rlzvá��lnv�v^lnkáOQlnG�OQo¯v^o¯m§o¯v£¶"D�OQopG���v£q/P�PHu�v^w�l�ÎQÀ»¤²I��X�nÏ
�%FEG���O)��opOQ|:D�OQOQln� oyG�vQw�oyO#s�lns�P����Ro¯mRlnG�v^w%F»v)v^w�lw�oy�Ew�l:k#u�kQoyG��RlkQFHv^lnO)s�oyG�ops�op�:l)v^w�lilnÇ�l:|zvtPEu�v^w�l
W#±Aj~K¹YXxpvQw�PRD��Rw<o¯vq/PRD�xp�<OQlnl:s vQw%FHv�D�OQoyG���v£q�P G�PEG§¤£P�mRlnkQxyF ��� opG��J�%FEG���O�q/PRD�xy�¢¶�opl:xy�Lv^w�lh��l:O'v
OQlnG�OQo¯v^o¯m§o¯v£¶R�AFEG��TopG vQw�l:O�l�vQl:O�vQOvQw�l�G�PEG§¤£P�mRlnkQxyF ��� opG��®O�lnv�v^oyG��ROJÎQ�HÏJFEG��6Î�°RÏ"¶�oylnxy��ln�Lv^w�l�xpP¥q/l:O'v
G�PRopOQlH��j)u�F�mEPRkiD�O�oyG���OQlnv�v^opG��RO ÎQ�HÏÉFEG��ÂÎ�°EÏJ��ln|�FED�OQlhv^w�ln¶TFEkQl�vQw�lh|nxyl�FHG�l:O'v�PRG�lnO:KÉj£G���lnl:�$��v^w�l
PRk�oy�RopG�PEuÆv^w�lt�§���§K ��I��#�tWX±¹j�oyO � kQlnOQl:G�vQxp¶�G�PEv�¸{G�P�q}G$K 1topmEl:G�vQw%FHv�vQw�l)FHG{vQl:G�G�FEO�q/l:kQl � PRopG{vQoyG��
OQPED�v^w�q�FEkQ��O/��D�k�oyG��\v^w�lnOQl}v^lnO�v^On�§vQw�l�q�l:FE¸ÊxylnmEl:xNPEu�v^w�opO/W#±Aj�s�op�Rw�v�oyG���oy|�F»v^l�v^w�FHv*opv*oyO�PRG�|:lXFE��FEopG
FEO�OQP�|:oºF»v^l:��q}opvQw�v^w�l#Yáxp��D�Ì{D�lnkQÌ{D�l\FEopk � PRk�v�PRk*OQPEs�lXPEv^w�lnk/G�PRk�vQw�l:k�G�xp¶�OQPED�kQ|nltFEG���v^w{D�O�s�oy�Rw�v*��l



� · �

siD�|~w�O�vQkQPRG��Rl:k}oyG"PEvQw�l:k}PR��OQl:k'mHFHv^opPRG�O:K
MXO�oyG���OQlzvQvQoyG��RO®ÎQ�HÏ®FHG��6Î�°EÏ�k�l:O�D�xpvQOopGT�a|~w%FEG�G�l:xpOPEu/P�mRlnkQxºF � K 1topmEl:G v^w%F»v|~w�FEG�G�lnxX�¥ªhopO

G�PRopOQopl:k�vQw%FEG"v^w�l\PEvQw�l:k�O�S�lz½§|:l � v#u�PRk�|~w%FEG�G�l:x�����[���D�l\vQP�v^w�l\l:���Rl\lnÇ�l:|nvXPEu�v^w�l\�%FHOQl:��FEG��"�%xpvQl:k:�
opvQOtxyPRO�O)oyOtG�PEvtv^P�Pa�%FEs�FE�RopG���K �§w�opuÄvQoyG���v^w�lÊl:���Rl�PEu/PRG�l�PEu*v^w�l�O�lnv�v^oyG��ROtoyG PRk���l:k)vQP®F�mEPRoy�Év^w�l
xyPEOQOÊPEuávQw�l"kQlns�FEopG�oyG��ÉP¥mEl:k�xºF � |~w%FEG�G�l:x}q�PRD�xy�¾xyl�FH�¾vQPLF |:PEG{v^FEs�oyG%FHvQoyPRG<PHutFHv�xyl:FEO�vÊPEG�l�FHG��
� PROQO�oy��x¯¶Tv£q/PL|~w%FHG�G�l:xpOÊ��D�lav^P v^w�l"FHxyoºFHOQl:� Î^ª�¤'I��#�a��oyk���oylnÏJq}w�oy|~w¾OQlnl:s�O�|nPRD�G�v^lnk � k�P§��D�|nvQopmRlHK
¼�w�lnkQlnu�PEkQlE�Æj�kQl:|nPRs�s�lnG���v^w�FHváq/l�s�P���o¯uÄ¶hv^w�lÉÎQ����Ïh��lzu�FED�xpv#v^P�|:P�mRlnk\���E��© ���EÀ�K¨�Rª�I��X��FHG��
���Rªf© �R�§�RK¿�Eª�I®�X�E�%��PEvQw"q}o¯v^w"v^w�l�RªÊI��#�tu�kQPRG�v�¤Ål:G��"�%x¯v^l:k�O:K*�)lnu�FHD�xpv�Î��/�»Ï�opO}FExyO�P�FE����k�l:OQO�l:�
��¶hv^w�l:OQlfOQlzvQvQoyG��RO#FEG��®O�w�PRD�xp����l\��kQP ��� ln��u�k�PRsÍC�Z)��O�l:k'mRlEK

Yáx¯v^w�PED��Rw��EP§P���PR��OQl:k'mHFHv^opPRG�O)FHkQl�xpoy¸Hl:xp¶"D�OQoyG���v^w�liOQlzvQv^opG��ROá���¥ªi© ���§�EK¿�Rª�I��X�aS�q}opvQw�v^w�l
�¥�LI��X��u�k�PRG�v�¤Ål:G�����xpv^lnk~[ÊFEG��Á�R�RªJ© �R���RK¨�Rª I��X�>SÄq}opvQwv^w�l �Rª¥¤²I��X�"u�kQPRG�v'¤£l:G����%xpvQl:k^[Êv^w�l
������K �I��X�áWX±Aj�|nPRD�xp����láO�vQkQPRG��iFHv/v^oys�l:On�{OQP�vQw%FHv�o¯v*s�op�Rw�v���lXD�G{q}opOQlávQP�xpoyO�v*v^w�oyO*|:PRsi��oyG%FHvQoyPRG
FEO�FhÎ���lnu�FHD�xpvQÏ)oyGÊC�Z)��O�l:k'mRlEK*Záu�|:PED�kQO�lE��D�O�l�PEu%v^w�l��R��ª�© �§�R�RK¨�RªáI��#��OQlzvQv^opG�� � l:kQw�F � OAq}o¯v^wiv^w�l
���E��© �R�EÀ�K¨�RªaI��X��O�lnv�v^oyG���O�w�PRD�xp� FExyO�P � kQP���D�|nl��EP§P��JkQlnOQD�x¯v^OnKiYá��FHoyG$�d�Ro¯mRlnG vQw�lÊ�R� ��K¿�aI��#�
W#±Aj~��opv�q/PRD�xp�"OQl:lnsÍD�G�q}oyO�lfvQP�xpoyO'v�v^w�opO�|:PRs���oyG%F»v^oyPEG"FEO#F�C�Z)��O�l:k'mRl���lnu�FED�x¯v�K

���  !� ��� _ � � 
 " � � � � 
 ��	�� ��� � �� � " �� ����� � 	�� " ���������

¼�w�l��)�dY@oyO�D�O�l:�ÁPRG,P�|:|:FEOQopPRG�vQPTPR��O�l:k'mRlÉOQopsiD�x¯v~FEG�lnPRD�O�xp¶¾FHv��6�%FEG��ÁFHG��Á� �%FEG��Æ�XFHO
q/l:xyxAFEOtFHvá°h�%FEG��¾S � �H°"I��#��[)FEG��J�Ã�%FHG��$K\³�ln|�FED�O�l�PEu�v^w�l3�f¬%+ � PEoyG�v^opG���PEÇ�OQlzvt��lnv£q/l:l:G v^w�l
����FEG�� � PRopG�v^oyG�� FEG��>v^w�l�� ��FEG�� � PRopG�v^oyG�����v^w�l��	� s�P§��laOQw�PRD�xy�¾PRG�xp¶T��laD�OQl:�¾v^P PR��O�l:k'mRl
w�op�Rw�xp¶�¤ÝmEFHkQoºFH��xyltO�PRD�kQ|nl:Otq}w�lnGÉOQoys�D�xpv^FEG�l:PED�Oá�%F»v~FaFHvá��PEvQw�u�kQlnÌ{D�l:G�|noylnOFHkQl���l:OQopk^FE��xylEKtj£GÉPHv^w�lnk
|�FHOQl:On�%opv/oyO���lnv�v^lnk�OQP�opG{vQl:k�O � l:kQO�ltOQl � FEk^F»v^l)PR��OQl:k'mHFHv^opPRG�O�FHv�� ��FEG��hq}opvQw�v^w�PROQl\FHv��¾��FEG�� S�l:FE|~w
q}opvQw�°ij²±¹O~[�FEO/vQw�láO�l:G�O�opv^o¯m�opv£¶�OQw�PED�xy����l#v^w�lXO^FEs�láFHG���v^w�l � k�PR��xylns�O*��lnkQopmEl:��u�k�PRs v^w�lXkQlnxºFHvQopmRl
� PRoyG�v^opG���PEÇ�OQlzv^O#FEkQlfF�mRPEoy��ln�$K

Z)��OQlnk�mHFHvQoyPRG�O\v^w�FHvfG�l:ln�Tv^w�l�OQopsiD�x¯v~FEG�lnPRD�Ot�%F»v~F"D�OQl�v^w�l��	� PRkf°�� s�P§��lnO:K�¼�w�lh�r�%FHG��
��lzu�FED�xpváoyG�mRPE¸El:� ��¶�vQw�l:O�lis�P§��lnO)OQw�PRD�xy����li|~w�FEG��Rln� vQP�v^w�li|:xpl�FEG�lnO�vtO�lnv�v^oyG��a��oyO�|:D�O�OQl:� FE��P�mRlH�
v^w�FHviopO����H��K¨�h© ���H��Kp���Rª�I��#��q}o¯v^wTvQw�lJ�¥�§K¨ª�I®�X��u�k�PRG�v�¤£lnG��T�%x¯v^lnkhS�FExpvQw�PRD��Rw¢C�Z)��OQlnk�mRlhq}opxyx
kQlzv^D�k�G¢FEGLl:k�kQPRkfs�lnOQOQFE�Rl�FEO���opOQ|nD�OQO�l:�¢opG vQw�l � k�lnm�oyPED�OO�l:|zv^oyPEGN[zKaYXG¢FEx¯v^l:k�G%FHvQopmRlÊP � v^oyPEGLopO\vQP
D�O�lXv^w�lá���Eª§K¨�á© ���E¬�K¯�¥�Rª\I��#�áOQlzvQvQoyG��fq}opv^wÊv^w�l)�RªI����"u�kQPRG�v�¤Ål:G����%xpvQl:knK�Záu$|:PED�kQO�lE��D�OQoyG��v^w�l
À�K¨�Rª"I��X�Ê�%FHG���q}oy�§v^w P � v^opPRG�Ot�R�E��K«��© �R�EÀ�K¨�RªaI��X��FEG��T���Eª§K¨��© �E���RK¨�Rª"I��X�ÊOQw�PRD�xy�Éq/PRkQ¸
q/l:xyx$u�PEk�G�oy�Rw�v�v^oys�l)PR��OQl:k'mHFHv^opPRG�O�oyG"YÂFEG���³ SVFEG�� � l:k�w%F � Oá¡�[�|:PRG§�%�RD�kQFHv^opPRG$K



� ��� �

�!� ��� � � 
 " � � � � 
 ��	 ��� _ � � ��� � � � � � � ��� `�_

¼�w�l�|:D�k�kQl:G�v���lnu�FED�xpv\u�PRk\oyG�|nPRk � PRkQFHv^opG��a�t�dY8FHG{vQl:G�G�FEO�opG{vQP�F"�t�	³�j)PE��OQlnk�mHFHv^opPRG�S��t�6opG
C�Z)��OQlnk�mEl�[�oyO*D�G�G�l:|:lnOQOQFEkQopxp¶�G%FEkQk�P�qÃFEO�opv/OQlnxyln|nv^O�F���K¯�¥�RªI��X�)��FEG��h|nl:G�v^lnkQl:��FHv������§K«�RÀ��EªI��#�
SV�R�Rª§K¨ªi© �R�E¬�K«À��Rª�I®�X��[-K)j£GÉFE����opvQoyPRG$�No¯v)D�O�l:OávQw�lÊ�Rª�I��X��u�k�PRG�v�¤Ål:G��J�%x¯v^lnkQOXvQk^FEG�OQs�opvQvQoyG��Êv^w�l
���R��K¨À© �E°���I��#�\�%FEG��"v^w�k�PRD��Rw"v^w�l\�)�dYBq�F�mRln�RD�oy��lfq}w�op|~w®s�oy�Ew{v�xyl�FH�"vQP��RFEoyGa|nPRs � kQl:O�OQopPRG
oyGavQw�lt�t�dYBs�P���l:s�O���D�l\vQP�l-½§|:l:O�OQo¯mRliW#±Aj � oy|~¸{D � ��D�k�oyG��Ê�%F�¶{v^ops�ltPE��OQlnk�mHFHv^opPRG�OnK

¼�w�l}� �%FEG��ÊF»v�v^w�l/�t�	³�Y���opOA��lz�%G�l:�Ê��¶�vQw�l�w%FEk���q�FEkQl�vQPt|:P�mRlnk����¥��© �E°{�)I��#�fS�G�PEs�opG%FEx
�%FEG��Tl:���Rl:O^[zË�FEx¯v^w�PRD��RwLo¯v\OQlnl:s�Ov^w�FHv\v^w�l�kQlnO � PRG�OQl�oyO\Ì{D�opvQl��RP�P�� ��lnv£q/l:lnG>������© �E°�À®I��X�HK
j£G FE����opv^opPRG"v^P�vQw�liOQxpoy�Rw�vXs�opOQs�FHv^|~w®PEu�v^w�l�D�OQFE��xyli�µ��FEG���O)PEG�v^w�l�t�dY FEG��®�t�	³�Y1O'¶�O�v^lns�On�
v^w�ltkQl:O'v^k�oy|nvQoyPRG�O�oys � PRO�l:�h��¶hvQw�l)�t�dYB��ZÂ|~w�FEoyGLS ��l:|nvQoyPRG��E[�w%F�mRltv^P���l)v~FE¸Hl:G�oyG�v^PÊFH|:|:PED�G�váFHO
q/l:xyxVK�±%D�k�vQw�l:k�s�PEkQlE���t�	³�j�PR��O�l:k'mEF»v^oyPEG�O�v^w�FHv�D�O�l)v^w�l � w%FEOQln�§¤Å�)�dY6|�FEGaPRG�xp¶�D�OQltPRG�láu�kQlnÌ�D�l:G�|z¶
OQlzvQvQoyG��#u�PRk�FExyxRu�PRD�k�j²±¹OAFHv�v^w�l*�)�	Y¾��l:|�FHD�OQl/PRG�xp¶\j²±¹O¹YFEG����|�FHG���l � w�FEOQln�§¤£D � oyG���l � lnG���lnG{vQxp¶EK

YáO/oyG���oy|�F»v^l:��oyG �§l:|zv^oyPEGa�§�{v^w�lnkQl)opO/PEG�xp¶ÊPRG�láOQlzvQvQoyG��fv^w%FHv/q}oyxpx%|:P�mRlnk�v^w�l#u�D�xyx%�)�	Y �<�%FEG��$K
jÅv*kQlnÌ�D�oykQlnO�D�OQopG��fvQw�lXªE�fI��X�}u�kQPEG{v'¤£lnG�����xpv^lnk�q}opvQwÊvQw�l}�%kQO'v���ZµOQlnv�FHv �§����Kp�XI��#�#q}w�oy|~w�FExyxpP¥q}O
F ��ª I��X�TSV�E��ª�© �R�R·�K«· I��X��[Ê��FEG��>v^P ��l"PR��OQl:k'mRln�$K�U#PEv^op|:lav^w�FHv�v^w�l"xpP¥q�¤Ýu�kQlnÌ�D�l:G�|z¶>OQoy��l
oyO�|nD�v�PEÇ,��¶<vQw�la�%FEG�� � FEOQOÊ�%x¯v^l:knK 1topmRlnG<v^w%FHv�vQw�lÎ^ªE� I��#�:Ï �%FEO�l:�%FEG���%x¯v^l:k�OÊFHv�v^w�l"�)�dY
FEk�l�oyG � k^FE|zv^op|:l�O�PRs�lnq}w%FHv)G%FEkQk�P�q�lnk:�ÆvQw�l (%D�¸El:O\O�w�PRD�xp�J��lOQlzvfFHvi�R��ª§Kp�iI��X�iFEG�� �§�¥ª�Kp�iI��X�HK
Yáx¯v^w�PED��RwvQw�oyO	q}oyxpxRv^k�oy�R�RlnkAF}q�FHkQG�opG��áopG�C�Z)��OQlnk�mEl}FEO¹o¯vAlzÇÆln|nvQopmRlnxp¶fxyl:FE��O�v^P)F#s�opOQs�FHv^|~w\q}opvQw�v^w�l
ªE��I®�X�áu�k�PRG�v�¤£lnG����%x¯v^lnk:��o¯v�s�oy�Ew{v*q/PRkQ¸Êq�lnxyx�oyG � k^FE|zv^oy|nl)FEO/v^w�l)s�oyO�s�F»v^|~w�ln� � PRk�vQoyPRG�oyO�k�l���ln|nv^lnk
l�FHkQxyopl:kf��¶Tv^w�lh�%FEG�� � FEOQOi��xpv^lnkiFEG��Tv^w�l�OQlnv�v^opG��Jq}oyxpx*D�OQlhv^w�lhxyP�q/l:ki�H°�K¨·JI��X�aPEu�vQw�l"ªE�¥¤'I��#�
�%FEO�l:�%FHG��<�%xpvQl:k:KL�XP�q/lnmEl:k:�*�Ro¯mRl:G<vQw%FHvivQw�laO�vQkQPRG��El:O�vÊO�PRD�k�|:laPEuXW#±Aj\oyOiPEuÄvQl:G¢vQw�l"�R���§K«·ÉI��#�
OQop�RG%FEx*u�kQPRs v^w�laj²���¢O'¶§O'v^lns ��oyO�|:D�O�OQln�opG �§l:|zv^oyPEG>�ÉFE��P�mElE�*opvis�oy�Ew{v���la��l:O'v�v^PÉk�l:O�vQkQop|nv�v^w�l
�%FEG���v^P��R��ª§K«��© �R�R��K«��I��X�D�OQopG���v^w�l��Rª�I��X��%FEOQln�%FEG��®�%xpvQl:kQOnKX¼�w�l�w%FEk���q�FEkQlkQl:O'v^k�oy|nvQoyPRG�O
PRG�v^w�lf�t�	³�Y q/PRD�xp��xpoys�opv�vQw�l��%FHG��®vQP �\������K«��© �R�R��K«�hI®�X�EK}YXxpv^w�PRD��Rw®opv#oyO#D�G�xpoy¸Elnxp¶avQP���l
D�OQFE��xyltopGhv^w�l\�%F�¶{v^ops�lH�§vQw�oyO�O�lnvQvQoyG���s�oy�Ew{v�q�PRk�¸�q/l:xyx�u�PRk�G�op�Rw�vQv^ops�láPR��OQlnk�mHFHvQoyPRG�OnK�jÅv}OQw�PED�xy�"��l
v^lnO�vQl:�®vQP�|~w�l:|~¸"v^w%FHv�vQw�lWX±Aj�FExyxpP�q�ln����¶avQw�l��E��ªf© �H°���I��X�f�%FEG�� � FEOQO}�%x¯v^l:k}��P�l:O#G�PEv#��k�opmEl
v^w�lfO'¶�O�v^lns S�l:O � ln|:oyFExyx¯¶�vQw�lt�t�dYBs�P���l:s�O~[*oyG�v^PÊG�PRG�¤£xyopG�l�FHkQopv£¶EK

¼�w�l�� �%FHG�� F�mHFEopxºFE��xyl\v^P"��PHv^wÉv^w�l��)�	Y�FHG��É�t�	³�Y�FEG�v^lnG�G%FEO\|nPRD�xy� ��l�|:P�mRlnkQln�¢FEOtq/l:xyx
v^D�G�oyG��fv^w�l#�%kQO'v���Z v^P�ÀR¬R·�K«·iI��#�E�%FH��FEoyG�D�O�oyG��fv^w�l)ªE��I��#�Xu�kQPEG{v'¤£lnG����%x¯v^l:knK�¼�w�opO/q/PRD�xy��¶§opl:xp�
v^w�lf��FEG��®������K¯�X© �E°���I��#�E�%q}opvQw"vQw�l\w�oy�Ew§¤Åu�k�l:Ì{D�l:G�|n¶aln���RlfFE��FEopGakQlnO�v^k�oy|zv^l:����¶av^w�l\�%FHG�� � FEO�O
�%x¯v^l:knKA�#P�q�lzmRl:kn��v^w�l��R���§K«·áI®�X��W#±Aj$|:FEG�G�PHv���l/k�l���l:|zv^ln�iq}opv^wl:o¯v^w�lnk�vQw�l�ªE�áI��X�/PRk	v^w�l��RªáI��#�
�%FEO�l:�%FHG��J�%xpvQl:k�O)FEG���q�PED�xy�Jk�l:Ì{D�opkQl�k�l:O'v^kQop|nvQoyG���v^w�l�%FEG���q}o¯v^w�vQw�l����§K¿ª�I��X���%FEOQln�%FEG��®�%xpvQl:k:�

�76 ì¥ãdí%ã'ÜÝß 8�ÕzÖ¥ê��$ÒzÛVã'×¨Ô«Ö»ãÆÚ�ÜVÜÅÒ^ß�Õ;:EÓVì¥ãdÑ¹Ò~ÓVÔ¨ÕzÖHÒ-×¥Ø	ÒnÙ�Ô«Õ�Ú¹Û�ÓÝÜVÕnÖ¥ÕzÞ/ß/à¹â»Û�ã�ÜVä~Ò-ÓVÕzÜÝß�Ô¿Û%Ò�:¯Ò)<²Ô¨×«Ô«Ó�ß�Õ-:HÓÝì¥ã	Ñ�Ò-ÓVÔ¨ÕzÖ»Òz×
ô
<'Ô«ã�Ö%<²ã = Õ->¥Ö»Ù»Ò~ÓVÔ¨ÕzÖ�å�Õ-?Eã'ÜÅÒ~ÓVãQÙ@>»Ö»Ù�ã'Ü <'Õ�Õ-?Eã'ÜÅÒ~ÓVÔ¨äzã�Ò-ênÜVã�ã'Þ�ã'Ö:Ó$â�ßXÚ�ÛÝÛVÕ <'Ô¨Ò-ÓVãQÙXó�Ö¥Ô«änã'ÜÅÛ�Ô«ÓVÔ¨ã�Û�å
AÄÖ%<zõ



� �R� �

v^w{D�O#s�FE¸{oyG��ivQw�oyO�P � v^oyPEGaD�G%FHv�v^k^FH|nv^o¯mRlHK
I®PRO'v�PHuÄv^l:GÆ��vQw�láW#±Aj�lnG�m§opkQPRG�s�lnG{v/s�oy�Rw�v�|:PEG{vQkQop��D�v^l#lz½§|nl:OQO�opmEl � P�q/l:k*P¥mEl:k*v^w�l#u�D�xyxN�¢�%FHG��

q}w�op|~w�|nPRD�xy�Ê��k�opmEl}vQw�l��t�dYµs�P���lns�O�opG�v^P\G�PRG�xpoyG�l:FEkQo¯v£¶RK¹MXO�oyG��\v^w�lX�Rª\I��#��u�kQPRG�v�¤Ål:G��Ê�%x¯v^l:k�FHG��
OQlzvQvQoyG���vQw�l��kQO�vt�¹Z1vQP �§����K¯��I®�X�i�Ro¯mRlnOáv^w�l�%FEG�� �§����© �����§K °aI��#�"S�xpP�q�lnká|:D§v^PEÇLu�kQPRsÍv^w�l
�t�	³�YÃxyops�o¯v~FHvQoyPRG%[z�¥q}w�l:k�l�FEO/D�OQopG��iFt�%kQO'v���Z PEu$ÀR¬R·�K«·I��X�#¶§opl:xp��O�v^w�lX�%FEG������R�§K«À)© �E°R��I��#�
S�D ��� lnkÊ|:D�vQPEÇÁu�kQPRs v^w�l"�%FHG�� � FEO�O���xpv^lnk~[q}w�op|~w�|nPRG�v~FEopG�Oiv^w�l®�R����K¨· I��#��W#±Aj\u�kQPRs v^w�l"j²���
O�¶�O'v^l:s@��oyO�|:D�O�OQl:�LoyG ��l:|nvQoyPRG �aFE��P�mRlHK ��mRlnG vQw�oyO)P � v^opPRGÉs�op�Rw�v)xpl�FE�JvQPalz½§|:lnOQOQo¯mRl�WX±¹j � oy|~¸{D �
��D�k�oyG��Ê�%F�¶{v^ops�ltPE��OQlnk�mHFHv^opPRG�OnK

MXO�oyG��¾v^w�l¾�¥�§K¨ª�I®�X�Lu�k�PRG�v�¤Ål:G��Ã�%xpvQl:kaq�PED�xy��kQl���ln|nvJFxºFHkQ�Rlnk � PRk'v^oyPEGÃPHuiv^w�lLW#±Aj~K}¼�w�l
�§���§Kp�áI��X�á��Z�q�PRD�xy��¶�opl:xy�Êv^w�lX�%FHG��h������K¨ÀRªá© ���E��K¯�¥ªfI��X�}q}w�op|~whoyO�xyop¸Elnxp¶ivQP���l#vQw�lX|nxyl:FEG�l:O'v
�¥�§K¨ª\I��X�#P � vQoyPRG�FEG���OQw�PRD�xy����l#|nPRG�O�oy��lnkQl:��FEO�v^w�l}�t�L��lnu�FED�xpv�oyG�C�Z)��OQlnk�mElEK�¼¹lnO�v/PR��O�l:k�mHFHvQoyPRG�O
OQw�PRD�xy�>|~w�ln|~¸¢v^w�l"lzÇÆln|nv�PEu}v^w�l����
�§K �ÉI®�X��WX±¹jPRG¢vQw�oyO�O�lnv�v^oyG���K<MXO�oyG��ÉvQw�l"ÀR¬R·�K«· I��#�®��Z
q/PRD�xy� ¶�oylnxy� v^w�l��%FEG��T�R�R��K«¬�ª�© �E°��®I��X��S�xpoys�opvQl:� FHv\v^w�l�w�op�Rw l:G��T�{¶ÉvQw�l��%FEG�� � FEOQOf�%xpvQl:k~[
q}w�op|~wÉFE��FEopG®q/PRD�xp�J|:PRG�v^FEoyG�v^w�l��R���§K«·aI��#�iW#±Aj�u�kQPRs vQw�lij²���®O'¶§O'v^lns@��opOQ|:D�OQOQln�ÉoyG �§l:|zv^oyPEGÉ�
FE��P�mRlEK

jÅu�PRG�xp¶ÉPRG�l��)�	Y3FEG�v^lnG�G%F�opO\D�OQln�<FEG�� v^w�lnkQlnu�PEkQl�G�P � w�FEOQopG���opOfG�l:|:lnOQOQFEk�¶E��v^w�lÊu�D�xyx��)�dY
�r�%FEG��L|:FEGT��lÊ|:P�mRlnkQl:�<D�OQoyG���vQw�lÊ°H¤£j²±µs�P���liq}o¯v^wT�Rª®I®�X��±����%x¯v^l:k�O:K�j²±AOY FEG��¢¡Âq/PRD�xp�
PR��O�l:k'mRlt�R�R�§K«°)© �����§K °iI®�X�)FHG���j²±AO/³,FEG��h�Ãq/PRD�xp��|nP¥mEl:k��R�R�§K«À)© �E° �§K«ÀI��X�H��FE��FHoyGÊ|:D�v'¤£PEÇ
oyG � kQFE|nvQoy|:l#��l:xyP�q �r�E��ªI®�X�)FHG��hFE��P�mRl��6�E°��I��X�#��¶�vQw�l#�%FEG�� � FEOQO���xpv^lnkQOnK��XP�q/lnmRlnk:���EopmRlnG
v^w�l�xyP�q�¤Ýu�kQl:Ì{D�lnG�|n¶�|:D�vQPEÇLPEu�v^w�lf�t�	³�Y��o¯váO�l:l:s�O)��lnv�v^l:kXv^P�D�OQliv^w�l��¥�§K¨ª�I®�X��u�k�PRG�v�¤£lnG����%x¯v^lnk
u�PRk�vQw�ltxyP�q/l:k'¤Ýu�kQlnÌ�D�l:G�|z¶ � FEk�vS�FEO�oyGhvQw�lt�t�¾OQlnv�v^opG��{[zK�j*w%F�mRlfxyopO�vQl:�hv^w�oyO�P � vQoyPRG"FHO�OQlnv�v^opG����t���
oyGÉ¼¹FE��xpla�RË¹FExpvQw�PRD��Rw W#±Aj}s�oy�Rw�vtPRG�|:l�FE��FEopG � kQln|:xpD���l�D�O�oyG��"OQD�|~w¢Fhq}oy��l���FEG��$�	l:O � ln|:oyFExyx¯¶�opG
v^w�lf��F�¶{vQoys�lEK

j�v^w%FEG�¸h�)D�k���Fi³�FE�EkQoÆu�PRk/v^l�FH|~w�oyG���s�l)siD�|~w�PHu�q}w�FHv}j/¸{G�P�q FE��PRD�v�vQw�l\��%FHG��"w%FEkQ�§q�FEk�l
FHv�v^w�l#�)�	Y�FEG���u�PRk���lnoyG��fs�PRO�v*kQlnO � PRG�O�oy��xpl}u�PEk*s�FE¸{oyG��o¯v�q�PRk�¸N� /tl:G �§P�q}oyG�O�¸�o�FEG��h�AFHD�x��	opxyxpoyl
u�PRkáFEG�O�q/l:k�oyG��as�FEG�¶®Ì�D�l:O�vQoyPRG�O)PRGJv^w�l��t�dY ��Z |~w%FEopGÉFEG��Élnxyl:|zv^k�PRG�oy|nOtFEG��JW#PR��l:k'vtW}oy���Elnq�F�¶
u�PRk)w�oyOáw�l:x � FHG��É|:PRs�s�l:G�v^Oáq}o¯v^w FEO�OQlnOQOQopG��av^w�l � kQlnOQl:G�vW#±Aj}l:G�m�oykQPEG�s�lnG�v\FHv)vQw�l��t�dYK$j#FExyO�P
v^w�FEG�¸¢¼�k^FE|z¶¾¡�xºFHkQ¸Elau�PRk�O�w%FEk�oyG��Év^w�l�k�l:O�D�xpvQO�PHuáO�PRs�laPHuáw�lnk�� �%FEG��¾vQl:O�vQO�FHG�� 1\k�l:� ¼AF�¶�xyPEk
u�PRkfOQlzmRl:kQFEx�D�OQlnu�D�x���opOQ|:D�OQOQopPRG�OPRGL�)��³/Y �6�%FEG��TPR��OQlnk�mHFHvQoyPRG�O\q}opvQwLvQw�l��)�	YK¹j\FHsÈ�Rk^FHvQlnu�D�x
v^P ��k�oy| 1\k�l:oyO�l:G¢u�PRkoys � xylns�lnG�v^oyG��"vQw�l>ÎQ�¥¤²�)Ï�ops�FH�RoyG���P � vQoyPRGLoyG¢YXj²� �¢FEO�q/l:xyx�FEOiFJG{D�s���lnk
PEuA|�FExpoy��kQFHv^opPRG"FEG��®l:��o¯v^oyG��Êv^FEOQ¸{OnK�j�w%F�mRl�FExyO�P���l:G�lz��v^ln��u�kQPEs mEFHxyD%FE��xylt��opOQ|:D�OQOQopPRG�O}q}opvQwJ³�FEk�k�¶
¡�xºFHkQ¸N��CEops ¡�PRG���PEG$��³�opxyx�¡�PEv�v^PRGÆ� ���a±%PRs�FExyPRG�v:��CEPRw�Ga�#oy���%FHkQ�$�§�tF�mRlt�#PR�R����±%k^FE�nl:k�Z)q/l:G"FHG��
�)oy|~¸�¼�w�PRs � OQPEG$K



� �¥� �

e������)e����Ég��fb
³�FRFHkQO:��C�K§´BK�ILKp��1tl:G��:l:xV�NWfK¯�%�¹FED�xyopG�¶{¤Å¼¹PHv^w$��j~K%j~K�/�K	�B´µopv^�nl:xV��Y�K$��· ���§��Y
�tY��NÀ��R��·R·�K
¡�PRG���PRG$��C�K	C�K¯�	¡�PEv�v^PRG$�$´BKÆ�iKp��1\k�l:oyO�l:G$� ��K�´BKp� �)oyG$���iKÆ±�Kp�$�¹l:k�xylz¶R��WfK�Y�K¯�$¼¹F�¶�xpPRk:��1�K$³áK¯��
³�k�P§��lnkQop|~¸���C�K�C�KÆ��·R·R¬���YtC��d�R�¥ª��$��ÀR·R�
W}D��:lH��C�Kd��·RÀRÀ�����k�P§|HK�j � � ����ªH°NS�°{[z��ÀR�R��K
MXO�PRG$��C�K�ILK�� ³�FH�RkQoV���iK���Kd��·R·��R���)�dY6¼¹lnO�v)I®l:s�P��a��ª��

6 ì¥Ô¿Û�?¥ÜÝã ?¥ÜÝÔ«Ö:Ó�$ÒzÛ!?¥ÜÝã ?»ÒzÜVãQÙ��dÔ«ÓVìáÓVì»ã�Ú�Ú¹ô�8�� 6 é�� Þ�Ò)<²ÜÝÕnÛÆä¥æ�õ è¥õ



� ��� �

IF 1(R)
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Plot file version 1  created 29-DEC-2003 16:20:28
MULTI   20031214 Q=1.LINE.1
Freq = 308.125 MHz, Bw = 5.859 MHz   Bandpass table # 1

Lower frame: BP amplitude.   Top frame: BP phase
Bandpass table spectrum      Antenna: VLA:N4 (18)

VLA:N4

±Aop��K)�RK © ��FEs � xyl\�%FEG�� � FEO�Oáu�PRk}v^w�lfxyP�q/l:O�vXu�kQlnÌ�D�l:G�|z¶�O�lnvQvQoyG���PRGJF�|:lnG{vQk^FExpxp¶"xpP§|:FHv^ln��FEG�vQl:G�G%F§K
��w%FEO�l�oyO}F»vXvQw�ltv^P � FEG��®FEs � xyopvQD���l\FHv}vQw�l��PEv�v^PRs�K*UXPEvQoy|:ltvQw%FHv#v^w�l � w%FHOQl:OáFEkQlfG�PEv#G�l:FEk#�:l:k�P
FEG��JvQw�lÊFEs � xyo¯v^D���l:O)FHkQliG�PHvtG�l�FHktD�G�opv£¶�FEO)opO)|:D�O�v^PEs�FEk'¶���l:|:FED�O�lÊvQw�l��%FEG�� � FEO�O � kQP�m�oy��ln�Éu�D�xyx
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IF 1(R)
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Plot file version 1  created 29-DEC-2003 16:21:58
MULTI   20031214 Q=2.LINE.1
Freq = 323.125 MHz, Bw = 5.859 MHz   Bandpass table # 1

Lower frame: BP amplitude.   Top frame: BP phase
Bandpass table spectrum      Antenna: VLA:N4 (18)

VLA:N4
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BF 30  IPOL  319.375 MHz, Image: BF30 QA IA.SUM.1

Grey scale flux range: -5.0 50.0 mJy/beam
Peak flux =  464.42 mJy/beam 
Levs = 2.2 mJy/beam * (-1, 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, 22, 32, 44,
64, 88, 128)
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