
� �������	��
 ������������������������ �!�#" ����$�%����&$�'!��(
) �*���+�," - �.��( �0/1��2�"��3��� 45���&�#�6-7( ( �!"��

8 �6-7( ��9:�&�<;

=	>@?�ACBEDGF1HJIKAMLONEPRQ S�DTP@AVUXW:IKBEY�ITZ1NE[T\^]
_�`@a�`@FVLcbKd�efbhg�gib

jlknmporqVs,tumwvux yCz@{}|~v3q�s3�pyry
��qV��|Cs3v*�.qVkGv�yCz��@y��	�nmwk�|~v*y�s3m��Vt����l�nv3mw�.mp�C|Cv3mwy�k

{�|Cv3qVs*�pyryn���lkGv!|Cs3mpy��7�r���r�&�O�i��|Ck�|���|
��qCt�qC|~s,������qV��y�s3v�������� ��¡�¡O�M¢£���

¤�¥r¦^§&¨n©Oª�«�¬lis*®�tuv¯�fqV°OmpyOk�t0��±rqV�.m��Tq0²�knmwv3q��ns3yO°�s!|C�.�.mwkn°n�r�l®�|~�wmpv�xr�Gj�k��0yOkT¢
t�v3s!|CmpknqM�c³�mwknmp��mp�C|Cv3mpyOk�´

µ ¶�·!¸º¹0»G¼V¸
½@¾�¿�À*Á�Â�ÃuÀJÁE¿!ÄCÅÇÆOÈ&Ã3ÂrÉrÊrÁEÆOÉ�ËÇ¿ºÌÎÍ�À*¾�¿¯ÌÏÅÐÈ�ÅÑÌ7ÅÇÒºÓVÀuÅÔÆ�È ÆVÕÖÓ�×rÂrÓVØGÁ�ÓVÀuÅÔÙ�Æ�É~Ú

ÛÜ¿!Ù!À�ÅÇÝC¿cÃ*ÂrÉ�ÛE¿!Ù!À	À�Æ�ÆOÈ�¿c×ÞÂrÓVØGÁuÓVÀ�ÅÇÙßÙ!ÆOÈ�Ã�À3Á�ÓVÅÑÈCÀ	Ó~È�ØàØr¿ºÈ�ÆCÀ�¿!Ø�½âá¯ãrä ¾rÓVÃ
Ì�ÓCÈ~åæÓCÊrÊ�ËÇÅÇÙºÓVÀ�ÅÇÆOÈ�Ã ÅÑÈçØrÅÇÝC¿ºÁEÃ�¿.ÓCÁE¿ºÓVÃ0è�¿CéêÄTé�ÕëÂrÈ�Ù!À�ÅÇÆOÈ^ÌÏÅÐÈ�ÅÑÌ7ÅÇÒºÓVÀuÅÔÆ�Ènè�Ãu¿3Ú
×ÞÂ�¿ºÈ~À�ÅÑÓVËn×ÞÂrÓMØGÁ�ÓVÀ�ÅÇÙ�ÊrÁEÆCÄOÁ�Ó~Ì�Ì7ÅÑÈ�ÄGèOÁ£¿!ÄOÂ�ËÑÓCÁEÅÇÒºÓVÀ�ÅÇÆOÈnèGÁ£ÅÔØrÄ~¿lÁE¿!ÄOÁE¿!Ã�ÃuÅÔÆ�ÈnèÞÓ~È�Ø
ØrÅÔÃuÙºÁE¿!À�¿ ÆOÊ�À�ÅÑÌ7ÅÇÒºÓVÀuÅÔÆ�Èné�ìëÈ�ÊrÓ~ÁEÀ�ÅÇÙºÂ�ËÑÓCÁ!è<ÅÔÀ7Ør¿!À�¿ºÁuÌ7ÅÑÈ�¿!Ã#À*¾�¿&Ã�À�¿ºÊcÅÑÈ�À*ÁuÂ�Ã�À
ÁE¿!ÄCÅÇÆOÈ	ÓMËÔÄ~ÆOÁEÅÇÀ*¾rÌ7Ã6ÕíÆOÁ<ÕëÂrÈ�Ù!À�ÅÇÆOÈ.Ì7ÅÑÈ�ÅÑÌ7ÅÇÒºÓVÀ�ÅÇÆOÈné�½KÁ�Â�ÃuÀ�ÁE¿!ÄCÅÇÆOÈîÓVËÇÄCÆOÁEÅÇÀ*¾rÌ7Ã

ï3ð7ñ*ò6óÇôÇô�õ<öCóÇ÷ºø�ùûúëóÇüíý0þâÿ<ø����0ùëü��lø�öVü��	�lð��ºü�
Cø����ºüëóÇñ�ú��ºö���Vü��ºüëóÇúûüëóÇñ�ú�þ�ð��ºöVüëù��ø��ºôpþ������ø��Oøuñ!þ
���ºö������Cþ����	���! �"$#&%�ø�úûø��ºùûñ'
�ú������(�ºùûüëø�����ý)�+*,�-.�cúëñ/
��ºô0�0ùëú1
~ó2�3�	�rü1
~ø�4��ºü��Cù1�0ô5Vñ�óÇø�ö~ñ�ø�ú��ºö��
*nö�60óÔö~ø�ø�ùëóÇö�67%iø�úëø8�ºùëñ/
9�����CöCñ�óÇô:�!�;���ºö<�=���3�ºö����3���Vñ�ü1�0ù1�0ôGúëñ/
��0ô0�ºùëú�
Có0�9>@?A��B��wù��=�àü�
Cø�C��0ö��Cú
�Cø�ùëø�ñ/
Cø�ùûñ/
Cølú��Cù@ô0�lö��0ü1�Cùûø�øuü@ôÇø�ú6üëø�ñ/
Cö��0ô0�=6ºóÇø�úD���E�F���ø���ø�ñ	#7*G-H�7�0óÔô(�I�ºùëüûóÇö5JF�7�ºü�
:#K�lñ�60ó ôÇôI# ñ��<#
 �
CóÇú�LM�0ù1NOL��ºú����0ùëü��!��ü1
~óÔú����Cü1
<�ºù�Pêú�ð��0úëüûø�ù�Pêú�ü�
Cø�úûóÔúFL�
CóÇôÇø��ºü�ü�
Cø6õ�öCóÇ÷0ø�ùëúûóÔüíý��	�RQE�ºüëøuùëô0�$��#

S õ�öCóÇ÷0ø�ùëúûóÔüíýT�	��QE�0üëø�ùûô0�U�~þ�ÿ<ø����0ùëü1��ø�öVü��	�������O�CóÇö��ºü��ºùûóÔñuú��ºö<�WVF�Cüëó0��ó2X8�ºüëó0�0örþ:QE�ºüëøuùëô0�$�Cþ
V<ö�ü��ºùûó2�~þ5���ºö������Cþ�4D�=YT�ºòOZ!#;*[-.���ºóÇô5
$L��ºô0N=�	L�óÇñ�X\J��$L��ºüûø�ùëô0�$��#êñ��<#

]  �
CóÇú�ùëø8�5�0ùëü�óÇú��!÷	�0óÔô0���CôÇø�L�óÔü�
lõD%�YR^
�ºùûó2�0ö:#K�7�0ü1
:#K�$LM�!üûø�ùëô0�$��#êñ��$_$`\
UL,�ºô0N	�	L�óa_\
Cø�öCùûýb_�ùëø��(�ºùûüëú/_	��?�$ �%c����(#K
�ü��lô

�



ÓCÁE¿�Ê ÆOÊrÂ�ËÑÓCÁiÕ�ÆOÁiÀ*¾�¿!ÅÑÁ�Ã�À3ÁEÆOÈ�ÄlÙ!Æ�ÈCÝC¿ºÁ£ÄC¿ºÈ�Ù!¿�ÊrÁEÆOÊ ¿ºÁEÀ�ÅÇ¿!Ãºé���Æ��6¿!ÝC¿ºÁ!èCÓ�ØGÁuÓ��âÚ
ÉrÓVÙ�� ¾rÓVÃ@Ér¿!¿ºÈ À3¾�¿�ÅÐÈrÓ~É�ÅÔËÇÅÇÀEå À�Æ7¿��ÞÊ�ËÇÆCÅÇÀ@Ã3ÊrÓCÁEÃ�ÅÇÀEå ÓMÃ	�6¿!ËÇË�ÓVÃ6À*¾�¿�ØrÅ�
#ÙºÂ�ËÇÀEå
ÅÐÈ+Ør¿ºÓVËÇÅÑÈ�Ä��@ÅÇÀ*¾�À*¾�¿îÃ�ÆVÚëÙºÓVËÇËÇ¿!Øà¾rÓCÁEØçÙºÓVÃ�¿Cé�½@¾�¿!Ã�¿	Ù!Æ�È�Ù!¿ºÁ�È�Ã ¾rÓ0ÝC¿.Ér¿!¿ºÈ
ÓVØrØGÁE¿!Ã�Ã�¿!ØßÉ~å	ÁE¿!Ù!¿ºÈ~ÀlÓVØrÝ�ÓCÈ�Ù!¿!Ã�ÅÑÈîÀ*¾�¿7À*¾�¿!ÆOÁ£å	ÓCÈ�Ø�ÓVËÇÄCÆ�ÁEÅÇÀ*¾rÌ7ÅÇÙ�Ør¿!ÝC¿!ËÇÆOÊ~Ú
Ì7¿ºÈCÀ0é
½@¾�ÅÇÃJÊrÓCÊ ¿ºÁ�ÊrÁEÆVÝOÅÇØr¿!Ã�ÓCÈ�ÅÑÈ7Ør¿ºÊ�À*¾�Ã�À3Â�ØrålÆVÕ�½6á¯ã�ÓCÈ�Ø7ÅÇÀ�ÃJÊrÁEÆ�Êr¿ºÁEÀ�ÅÇ¿!Ã�ÓVÃ

�J¿!ËÇËrÓVÃKÓ�Ã*ÂrÁEÝC¿!å�ÆVÕ�ÁE¿!Ù!¿ºÈ~À�ÓVØrÝ�ÓCÈ�Ù!¿!Ã0é�c¿�¿ºÌ�Êr¾rÓVÃuÅÔÒ!¿6ËÑÓCÁEÄ~¿�Ã�ÙºÓVËÇ¿6ÊrÁEÆOÉ�ËÇ¿ºÌ7Ã
ÓCÈ�Ø�ÁEÆ�ÉrÂ�Ã�À*È�¿!Ã�Ãºé�½@¾�ÅÇÃ�ÅÇÃ�ØrÆOÈ�¿7Â�Ã�ÅÑÈ�Ä Ã�¿ºÌ7ÅÇØr¿���È�ÅÇÀ�¿ ÊrÁ£ÆCÄOÁ�ÓCÌ Ì7ÅÑÈ�Ä1Ííã����<ä
ÓCÈ�Ø7À*¾�¿@Ì7ÆOØr¿ºÁuÈ�ÊrÁEÅÑÌ�ÓVË ÚëØGÂrÓVËGÓCÊrÊrÁ£ÆOÓVÙ!¾�¿!Ã�ÓVÃ�Ó�ÂrÈ�Å Õ�å�ÅÑÈ�Ä�ÕëÁ�ÓCÌ7¿��6ÆOÁ��TéK½�¾�¿
ã����&ÕëÁ�ÓCÌ7¿��6ÆOÁ��âÃ�ÆCËÇÝC¿!ÃK½6á�ã�¿�
#Ù!ÅÇ¿ºÈ~À�ËÇå��CÓCÈ�Ø�ÅÇÀ�Ã*¾�Æ��@Ã�À*¾rÓMÀh½âá¯ã�ÅÇÃ�ÓVË��âÓ0å�Ã
Ó��6¿!ËÇË ÚÜÊrÆCÃ�¿!Ø�ÊrÁEÆOÉ�ËÇ¿ºÌ èTÅ�é ¿Cé@À*¾�¿�ÆOÊ�À�ÅÑÌ�ÓVË�Ý�ÓVËÑÂ�¿�ÓCÈ�ØßÓCÈ ÆOÊ�À�ÅÑÌ7ÂrÌRÙºÓCÈîÉr¿
ÙºÓVËÇÙºÂ�ËÐÓMÀ�¿!ØàÀ�Æ^ÓcÄCÅÇÝC¿ºÈ�À�Æ~ËÔ¿ºÁuÓCÈ�Ù!¿Cé ½�¾�ÅÔÃ ÅÇÃîÙ!ÆOÈCÀ3Á�ÓCÁEå�À�Æ�Ã�À*ÓMÀ�¿ºÌ7¿ºÈ~À�Ã#ÅÑÈ
À*¾�¿�ËÇÅÇÀ�¿ºÁ�ÓMÀ*ÂrÁE¿���¾�ÅÇÙ,¾ ËÑÓCÉr¿!Ë�½6á�ã�ÅÇËÇË ÚÜÊrÆCÃu¿!Ø	ÆOÁiØr¿!ÄC¿ºÈ�¿ºÁ�ÓVÀ�¿Cè�Å ÕKÀ*¾�¿�Ã�ÆVÚëÙºÓVËÇËÇ¿!Ø
¾rÓCÁEØ�ÙºÓVÃ�¿6¾�ÆCËÇØrÃºé�ß¿�ÊrÁEÆVÝ�ÅÔØr¿6ÉrÆCÀ3¾�À*¾�¿!ÆOÁE¿!À�ÅÇÙºÓVË�ÓCÈ�Øl¿ºÌ�Ê�ÅÑÁEÅÇÙºÓVË�¿!Ý�ÅÔØr¿ºÈ�Ù!¿6À�Æ
ÅÔËÇËÑÂ�Ã�À*ÁuÓVÀ�¿@À*¾�¿6Ã�À3ÁE¿ºÈ�ÄCÀ*¾fÆVÕGÀ*¾�¿@ã����ßÓCÈ�Ø7ØGÂrÓVËÇÅÇÀEåÏÓ~ÊrÊrÁEÆOÓVÙ!¾néKìûÈ�ÊrÓCÁEÀ�ÅÇÙºÂ�ËÑÓCÁ!è
À*¾�ÅÇÃ@ÅÑÈ�Ù!ËÐÂ�Ør¿!Ã7È�¿��àÅÑÈ�Ã�ÅÇÄO¾~À�Ã¯Ó~È�Ø	À�¿!Ù!¾rÈ�ÅÇ×ÞÂ�¿!Ã�Õ�Æ�Á@¾rÓCÈ�ØrËÇÅÑÈ�Ä À*¾�¿l¾rÓCÁEØ ÙºÓVÃu¿Cé

��� �"!$#�� !&%

' (�)+* ©O¨�ª�,.- *�/ ¨ ) 0
��´w� �l®nv*�pmpk�q7´&´�´#´ ´#´�´&´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ 1

2 3"45*�/7698;:</<* ¦>=#¨ ) ª /<*?/ ¨ ) « @
�T´w� ��nqBA7|Cs!����|�tuq ´�´&´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ C

�G´p��´w� ±r�nmÑzëvV����qED |~v3mwy�k�����y���®�tuv*knqCt3t ´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ F

G HJI ¥LKR¨n©&M¥ON�P�¨n©O¥ ) «V¥ )>Q KRP�SUT :<V ¨h© /<*WI�6 'YX
�T´w� A7|Ck��T�wmpkn° v*�nqBA7|~s,�æ��|Otuq#mpk�³ç±[Z��p°Oy�s3mwv3�n� ´�´�´&´�´&´�´&´�´#´ ´ �?F
�T´Ô� ±r®��.�ß|~s*x y~z�³ç±[Z��w°�yOs3mpv*�n�:´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�G�

0 HJI ¥]\1¥ ) ¥r© 8Y:</7^ ¥Tª`_ 8a) - ^ ¨�« H ©b,�« *dc ¥ Ve/ ¨ )fQ \g_ HJc SBT :<V ¨n© /<*WI�6 2e2
h ´w� A7|Ck��T�wmpkn° v*�nq#��qC|~s�A�|~s!����|Otuq&mwk�� �Þ��fZ��p°Oy�s*mpv3��� ´&´�´&´�´#´ ´:� h
h ´Ô� ±r®��.�ß|~s*x y~z����Þ��fZ��p°Oy�s3mwv3�n� ´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:� h

i j , 8Y:</<* ¦ 8a) ª 8 PÖ¥ 6k/ ª�¥ml )5/<* ¥Ln�© 8a6 ¥ §#¨n©boqp*¨n© *WI ¥ H ©b,<« *[c ¥ Ve/ ¨ )
Pr,.s 4 ©O¨es : ¥ 6 2�X
t ´w� �K|C°�s!|Ckn°�m�|~k}��®�|C�pmpv�x�|~k���±G�vu ´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�mw
t ´Ô� ��®h|~��y~zâ��®�|~��mpkßv*�nqBA7|~s,�æ��|Otuq	´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�O¡
t ´Ô� j�kh�0y�k�t�v3s,|~mpk�qC�ß|~k�����mpknqC|Cs7�l®�|~��t ´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�O¡

�



X PÖ¥ 6k/ ª�¥ml )5/<* ¥�n�© 8a6 ¥r§#¨h©bo GeG
1T´w� Z ±rqV��mí�Tq0²hknmpv*q��hs,|~�.q���y�s�� zëyOs�v*�nq#³�y�s��q0¢3±Þy�s3q�k�tuqVk Z��w°�yOs3mpv*�n� ´:�O�
1T´Ô� Z ±rqV��mí�Tq0²hknmpv*q��hs,|~�.q���y�s�� zëyOs�v*�nq ���r��5�.qVv*�nyG� ´&´�´&´�´#´ ´:� t

@ HJI ¥ c ¥ ) ª : N�� ¨ : o�¨r§ / - ^ Q c � SBT :<V ¨n© /<*WI.6 c ¥
	 / « /<* ¥Tª G @
wr´w� ��ns*qVq#j7tuqºzë®n���n®nk��ºv3mpyOk�t�´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�mw

wÞ´p��´w� ��������������� �������� �!������#"$�&´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´:�mw
wÞ´p��´Ô� �&%'(�)�*��+�,�-� ���/.�0,(�)�/�-" ��´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ h �
wÞ´p��´Ô� 12(�)�*�43 � � � ��" �

5+687:9<; ´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ h t
wr´Ô� j�kh�0y�k�t�v3s,|~mpk�qC�ß³�|�=Gmp�.mw�C|~v*mpy�k	y~z>�������´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ h 1

wÞ´Ç�T´w� ��nq@?@|Otux���|Otuq |Ck��cv*�nqBA7|~s,����|�tuq!E�V|Otuq	��� ´&´�´&´�´#´ ´ h C
wÞ´Ç�T´Ô� ��nqAÜ��qC|CsB�&A�|~s!����|�t�qCÜ�V|�t�q �D� ´�´&´�´�´&´�´&´�´&´�´#´ ´ h F

wr´Ô� �<�wy,���!��|~s*v ´#´ ´#´�´&´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ t �
wr´ h �qC�!�nknm'Er®nqCt@®�tuqM�cmpk�v3�nq#|~�w°�yOs3mpv*�n� ´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ t �

wÞ´ h ´w� ��qF��v*y�k�GÔt�³�qVv3�nyG�ßy�kH�������"JI 9 � ¡�´�´�´&´�´&´�´&´�´#´ ´ t �
wÞ´ h ´Ô� is*mí|Ckn°��wqLKEkGv3qVs*��y��í|Cv3mwy�k ´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ t �
wÞ´ h ´Ô� M@qVs3v*mí�V|C�<�@®nv^´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ t �
wÞ´ h ´ h KEkTorqVs,tuqNKEkGv3qVs*��y��í|Cv3mwy�k ´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ tWh
wÞ´ h ´ t �fqM�0y�°Oknmp�Vmwkn°	|~k�®nk��0yOk�tuv*s!|CmpknqC�.�.mwknmp� ®�� ´�´&´�´&´�´#´ ´ tbt
wÞ´ h ´ 1 ±r�nmÑzëvl|~k�����qEDK|Cv3q ´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´ t 1
wÞ´ h ´ w <|,�Tmwkn°�| u6s3mw�ß|~��±rv*qV�ßv3y	v3�nqPO�yO®nk��n|Cs3x ´&´�´&´�´&´�´#´ ´ t w

Q R , 6 ¥r© / - 8;:TS2U�4 ¥r© /76 ¥ )e* « X�2
CT´w� ��nqBA7|Cs!����|�tuq ´�´&´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´�1O�
CT´Ô� Z�kV?-=�|~�.�n�wqW���nqVs*q�v3�nq ���r��fZ��w°�yOs3mpv*�n�X� |Cmp��t�´&´�´&´�´&´�´#´ ´�1 h
CT´Ô� Z �@yO�.��|Cs3mít�y�k	y~z�v*�nq���{ |~kh�c���r��>Zl�p°�yOs3mwv3�n�ßt#��mpv3��mpk�|&��

�ns!|C�.qF��y�s8�	´#´ ´#´�´&´�´&´�´�´&´�´&´�´#´ ´#´�´&´�´�´&´�´&´�´&´�´#´ ´�1b1
CT´ h ±ryO�poGmpkn°.�K|Cs3°Oq |~kh�+±r��|Cs!t�q �s3®�t�v7��qV°�mwy�k�±r®n���ns3yO�n�pqV�1t ´&´�´#´ ´ wM¡

Y =#¨ ) - : ,�« / ¨ ) @ '

T R ¨ *W8Y*�/ ¨ ) @ 2

�



� � �"!��&������� !
	?� �

{^q#|~s3q#�0yOk��0qVs*knqC�A��mpv*�ßv3�nq7zëy��w�py,��mpk�° E ®�|O�Ts!|Cv3m��Ï��mpknmw�îmw�C|~v*mpy�k ��s3y����pqV���

Ü��Ï± � �� � �.mpk � ������ ���������C"à�������
t0´ vV´ ������� �� 

A�q�s3qr�!��m�t�|~k#"#$�"�t�xT���.qVv3s*mí��û��yrt*tump���px.mwk��Tq0²�k�mpv3q �<�1|~v3s*m<=K��� mít�|~k#"n¢EorqC�ºv3y�s��
�7mít�|&��yrtumwv3mworq�t3�V|C�í|Csl|~k��%�ßmít@v3�nq&"n¢EorqM�0v3yOs�y~zJ®nk �Gkny,��k�tº´&Z��p���ß|Cv3s3m =	|~k��.orqC�!¢
v*y�slqVkTv*s3mwqCt�|Cs3q�s3qC|C�E´���nmít���s3y����pqV��m�t�s3q0zëq�s3s3qM�c|Otfv*�nq�v3s*®�tuv�s*qV°�mwy�k�t�®n�n�ns*y��n�wqV�
Ü�TqVknyOv3qC����7± �,´6��nm�t �ns*y��n�wqV� ��|�t&�1|~kGx^|~�n�n�wmí�V|Cv3mwy�k�t�mpk^qr´ °�´'� zëyOs3�.mwkn°�tu®n�T¢
�ns*y��n�wqV�ßtTzëy�sJ�0yOk�tuv*s!|~mwknqC�7y���v3mp��mp�C|Cv3mpyOk)( h�* �Vs3qV°O®n�í|Cs3mp�M|~v3mwy�k7yCz�mp�w� ¢Ü��yrtuqM���ns3yO�n�pq��ßt
( ��� * ��|~k���s*qV°�®��í|~s*mp�C|Cv3mwy�k.zëy�slmp�w� ¢£�0y�k��Gmpv3mwy�knqM�î�pmwknqC|~s�s*qV°�s*qCt3t�mpyOk��ns*y��n�wqV�ßtWE��|~�p�wqC�
s*mí�T°Oq s*qV°�s*qCt3t�mpyOk��+(Ñ� t�* �,´-KEk�|��n�Gmpv3mwy�k��nmwv�m�t�mp�.��y�s*v!|CkTv�mpk�| �0�í|Ot3t�yCz@y��nv*mp�.mw�C|~v*mpyOk
�.q�v3�nyG�nt��V|C�p�wqC�-,/.�0�1�,2.�354�657�8:9�;=<�>#?%3@,BAC7EDF1�zëy�s#�.mpk�mp�	mp�C|Cv3mpyOk ���nqVs3qÞ�6|~v�qC|O���
mwv3qVs,|~v3mwy�k	y~z�v*�nq���qVv3�nyG�K� v*�nq�|~�p°Oy�s*mpv3���:�TqVv3q�s3�.mwknqCt6|#tuv3q��î�Gx E|C�n�ns3y,=Gmp�ß|Cv3qV�wx��
²�kh�Tmpkn°ßv*�nqî��mpknmw� ®n� yCz�| E ®�|O�Ts!|Cv3m�� zë®nk��0v*mpy�k E|.�wyG�V|~� Er®�|��Ts,|~v*mí� �.yG�TqV��y~zf|
°OmporqVk�zë®nkh�0v3mwy�kHG���s*qCtuv*s3m��0v3qC��v3y�|ß°�mporq�kç��|C�p�@y~z¯s!|O�Tmp®�tP�r´ E��nm�tÏm�t&�V|C�p�wqC��v3�nq
t��n�nqVs*mí�V|C�6v3s*®�tuv7s*qV°�mwy�k�´ {^q	�Tyßkny�v#�Tm�t3�0®ht3t�t3�V|C�pqC�K��qV�p�wmp��t�y�m��n|~�Ü� v*s3®�t�v s*qV°�mwy�k�tº´ �
��nq�s,|��Tmw®�t-��mwk��0s3qM|�tuqMtiyOs��GqC�0s3qM|�tuqMt<�Tq�� q�k��Tmpk�°7y�k �ny,� ��q��p�rv3��ql�TqC�0s*qC|�t�q�mpk#v3�nq
Er®�|��Gs!|~v*mí�7�.yG�Tq�� ��s3qC�Tm��0v!t@v3�nq�v*s3®nq��GqC�0s3qM|�tuq�mpk#G<´@��nq#�n|Cv!|G���5|~k��#� �Gs3qCt���qC��¢
v*mporqV�wxr�Vs3qV��s3qCt�qVkTvJv3�nq A�qCt*tumí|Ck	|~k��	v3�nq�°Os!|��GmpqVkGv@y~z�v*�nq��.yG�Tq��pqC�7zë®nk��0v*mpy�kÖ´6�s3®�t�v
s*qV°�mwy�kà�.qVv*�nyG�nt&��|Vorq�|��ToO|CkTv,|~°�qMtîyCorqVs&qr´ °n´w� Er®�|�t�m ¢£��qF��v*y�kà�.qVv*�nyG�nt0´àjlk��TqVs
�.mw�í�^|�t*tu®n�.��v3mpyOk�t0�@v3��qcv*s3®�t�vîs*qV°�mwy�k�|~�w°�yOs3mpv*�n�ßt&�ns*yG�T®��0qæ|�tuq,Er®nqVkh�0qßy~z�mpv3q�su¢
|Cv3qCt@��mpv*� |~k |��V�º®n�î®��í|~v*mpyOk���y�mpkGv	v3��|Cv.t*|~v3m�t£²�qMtJI@7�,KA�²�s,tuv�|~k�� t�qC�0y�kh� y�s,�TqVs
knqM�0qCt3t*|~s*x.y��nv*mp�ß|C�pmwvux��0yOk��Tmpv*mpyOk�t ëqr´ °�´L( C * �!´ �h®�s3v3��qVs3�.yOs3qr�Gm zJv3�nq |��V�º®n�î®��í|~v*mpyOk
��y�mwkTv�t3|Cv3m�t£²�qCtlv3�nq tuqC�0yOk���y�s,�TqVs�tu®NM1�0mwqVkTv�yO�nv3mw�ß|~�wmpv�x��0y�k��Gmpv3mwy�k�tº� v*�nq �.qVv*�nyG�
s*qC�T®��0qMt&v3y}��qF��v3yOk�GÇt&��qVv3�nyG���wyG�V|~�w�px}|~k�� �0yOkTorq�s3°�q�k��0q	mít EÞ¢/E ®h|��Ts,|~v3m���´ +�ny�s
�.yOs3q��GqVv!|Cmp�ít�t�qVq7qr´ °n´6v*�nq�s3qC�0q�kTv�� yry �ntO( ���G� h�* ´ �
A�y,��q�orqVsV�Gv3�nq#� yO�n®n��|~s3mwv�x�y~zâv3s3®htuv7s*qV°�mwy�k���qVv3�nyG��t¯zëyOs7®nk��0yOk�tuv*s!|CmpknqC�ß�.mpkG¢

mw�.mp�C|Cv3mwy�k��h|�t&�í|C°�°OqC�ç��qV�nmwk��$Er®�|�t�m ¢£��qF��v3yOk��.qVv*�nyG�ntº´ß��®n�.qVs*mí�V|C�6�GmPM1�0®n�pv*mpqCt
mwk.t�v!|~kh�n|~s,��|~�w°�yOs3mpv*�n�ßt<zëy�s¯��Ï± �V|~kß|Cs3m�tuq����nqVkQ� mít�E|~���ns3y,=Gmp�ß|Cv3qV�wx��K��qVs3��qVkT¢
�Tm��0®n��|~s�v3y v*�nq&q�mp°�q�k�tu��|O�0q�y~zJv3�nq#t��ß|~�w�pqCt�v�qVmw°�qVkGoO|~�p®�q7y~zR�#´@��nmít�mít�s*q0zëqVs3s*qC�îv*y
|Ot v3��qS958=3UT�.�>JACT�.VDJW@TF1E37mwk�v3�nq	�pmwv3qVs,|~v*®ns3qr´ KEkà|O�n�Tmwv3mpyOk��6t���|~s,tumwvux^y~zlv*�nqgA�qMt£¢
t�mí|~k@�¯|�t6knyOv�q�=T�n�wy�mwv3qC��qXMß�ºmpqVkGv3�wxr�F���nqVs*qC|�t6|C�p°Oy�s3mwv3�n�1t6tu®��!�	|�tZY[6K?)6K,\3UD]?%3@?^7�.�_
` 0CTF1�6Ka/bc3@d�,e7�8-?%3@,KAC7EDF1@�ns3yCorqC�.v3y	��q#tu®��V�ºqCt3tEzë®n�E�Gqr´ °�´�( ��CG���T� * ´
��nyO®n°�� ��Ï±�|C�n��qC|~s,t.v3y���q^|�t�mp�.�n�wqß�ns3yO�n�pqV�æ��v*�nqVs3q�mít.|^�py�k�°��nmít�v3yOs3x

yCz7qV�wqV°r|CkTv#v3�nq�y�s3x |~k��à|~�w°�yOs3mpv*�n�ßtº´ Ü��nqßs3qC�ºqVkTv���yry ��t�( �T� h�* �0y�kGv!|Cmpk�q�=Tv*qVkT¢
t�mporq���mp�n�wmpy�°Os!|C�n�nmpqMt0´�±rqVq^|~��tuyàv3��q��nmp�n�wmpyO°�s!|C�n�nm��V|~����|~v!|C��|�t�qçzëy�sf( h�* |~v�j7�7�

h



�T�T��´êzë®nk��T��´Ô|���´ ��q ��� �n�Tv*y�mwkTv � �n�Gv � v3s3��yry ��´ �nmp��´ �PKEk v3�nm�tâ�h|~��qVsV�D��ql�0y�k�t�mí�Tq�s@��Ï±
®�t�mpkn°��.yG�TqVs*k&�ns*mp�ß|C� ¢£�T®�|~�G|C�n�ns*yr|��!�nqCtº´�KEk&��|Cs3v3m��0®n��|~sV�,��qlt�v3®��Gx v*�ns3q�q��.qVv*�nyG�nt
v*��|~v#�0yOk�tum��TqVs�v3�nq�|~��yCorq	�.qVkGv3mpyOknqC���0y�k��ºqVs3k�tº��mE´ qÞ´&v3�nq��T®�|C�@��|�t�qC��|~�w°�yOs3mpv*�n�
yCzJ³�y�s��qº¢3±ryOs3qVkhtuqVk��?F�CO�AE³ç± �,� v*�nq�tuqV�.m��Tq0²�k�mpv3q��ns3yO°�s,|~�.�.mwkn°@�±G�vu �6��|OtuqC�ß|C� ¢
°Oy�s3mwv3�n� yCzl��qVk��T�Ñ¢E{^y�� �ry,��mí�0�ß�?F�FOwHE��{4�!��|~kh�+v*�nq%4!3@8=3@.VT�Y[6���3UD�� T�8�W��E7F1^,5.X0�1�,
.�354�657�8H?%3@,BAC7EDX�?F�F�F u���Þ�� �#y~z��lyO®n�í������®��0m��TmE�@��y��1|c|Ck��X�y�mwkTv ( ��� * ´^��nq
�0��|�t*tumí��|~�-Ü³ç± �@|C�p°Oy�s3mwv3�n� ( �O¡ * ��|�t�v*�nq�²�s,tuvl|C�p°�yOs3mwv3�n�Î|~�n�wq7v3y �h|~k��T�wq7v3��q7��|~s,�
�V|Otuq�qXM1�0mpq�kTv*�pxr´-Ü��nq#|~�w°�y�s*mpv*�n��y~z���|Vx (�F * |~�ít�yîv*s3qC|Cv!t�v*�nq���|~s,�c��|�tuqÞ´ ��{^q s*q0¢
oGmít�mpvl|~kh�c�.yG�TmÑzëxîv*�nq ��{ �ns3mw�ß|~�Ñ¢��T®h|~��|C�p°Oy�s3mwv3�n� ( �Ow * ����mí�!�cm�tf�h|�tuqM�cy�k^±G�vu
|Ck��.�T®�|C�pmwvux	|Ck��.�TqMtump°OknqC�.t���qC�0m ² �V|~�w�px&v*y&��|Ck��T�wq7�í|Cs3°�q�tu�h|~s!t�q��ns3yO�n�pqV�1t	��mwv�|C�ít�y
��|Ck��T�wqCt&v3�nqß��|Cs!�à�V|OtuqßqXM1�0mpqVkGv3�wxr´���nq�±G� u zëy�s*�î®��í|~v*mpyOkà|~�w�py,�lt zëy�s	|$Ü�0y�kT¢
orqF= ����|~mws�yCz��ns*mp�ß|C� ¢£�T®�|~����s3y�°Os!|C�ßt�v3�h|~v#|~s*q&q,Er®nmpoO|C�pqVkGv�v*y E��7± �,´���nqVs*q0zëy�s*qr�
yOknqß�0yOk�tum��TqVs!t�mpv*qVs!|Cv3mpyOk�t ®htumpk�°�v3�nq.��yG�TqVs3k^qV�wqV°r|CkTv |~�n�ns*yr|O���ày~zl��s3mp�1|~� ¢£�T®�|C�
yO�nv3mw�ß|~�wmpv�x.�ºy�k��Tmwv3mwy�k�t7|Ck����T®�|C�pmwvuxß°Þ|~��tº´LKEk��h|~s3v*mí�0®��í|~s���v3��qî±G�vu |~kh�ç�T®h|~�pmwv�x
|C�n�ns3yÞ|��!��mw�p�p®htuv3s,|~v*qCt�v*��|~v����0yOkTv*s!|Cs3x.v*y	tuv!|Cv3qV��qVkTv,t�mwkcv*�nq��pmwv3qVs,|~v3®�s3q@ëqr´ °�´�( �V� * �
��7±.mwkcv*�nq���|~s,�$ûyOs�knqC|~sl��|Cs!���¯�V|�t�q&m�tL8�7�,�|~k�mp�w� ¢Ü��yrtuqM�1��s3y����pqV��´TÜ��nq���|~s,�
�V|Otuq�yG�V�0®�s!t ���nqVk�v3�nq�orqC�ºv3y�s@zës3yO��v3�nq��wmpknqC|Cs�v*qVs3� �îmít�yOs3v*�ny�°Oy�k�|C�6v3y v*�nq�kT®n�w�
t���|��0q�y~z��4" � �
 �����nqVs*q �  mít�v3�nq	y��nv*mp�ß|C���K|~°�s,|~kn°Oqß�î®n�wv3mw�n�pmwqVsV´	��yOv3q	v3��|Cv�$�Î¡cmít#|c��|Cs!�à�V|Otuq.mwk�tuv,|~k��0qÞ�<�n®nv#v3�nm�t m�t&|�t�xT���.qVv3s*mí��qVmp°OqVkToO|C�p®nq �ns*y��n�wqV�
��mwv3���ºy�k��Tmwv3mwy�k�kG®n�	��qVs7�O� qr´ °n´c(�1 * ´ �	��nq&yO�nv3mw�ß|~�KoO|~�p®�q |~kh��|~k�y���v3mp�	®n�Î�V|~k
��q�zëy�®nk��	v3y |#tu��qC�0mÑ²�qC� |O�V�0®ns,|��0xr�rv*�ny�®n°O�ßv3�nqly��nv*mp�	®n�R�ß|Vx&knyOv���ql®nknm'Er®nq�zëy�s
��|Cs!���V|�t�q q�=n|C�.�n�pqMt0´#KEk1zÜ|O�0vV�Gv3�nq ±G� uX��|~mws�� yOv3�æt3|~v*mítEzëx.v3�nq ±r��|~v*qVsl�0y�khtuv3s,|~mwkTv
Er®�|~�wm ²K��|~v3mwy�k�|~kh� t�v3s*mí�0v	�0yO�.�n�wqV�îq�kTv,|~s3mwvEx��<v3�G®�t&v*�nqVxà|Cs3q�tuv,|~�n�wq��ºy�kGorqF=ç��s3y~¢
°Os!|~�1t0´LÜ��ny�®�°��^v3�nq yO�nv3mw�î®n�:zëy�s���7±ß�ß|Vx.knyOv7��q ®nknm'Er®nqr��v3��q y��nv*mp�ß|C��tuqVv
zëyOs�v*�nq ±G�vuXzëy�s3�	®n��|~v3mwy�k.m�t��ºy�kGorqF=.|Ck�����y�®nkh�TqC��|Ck���v3��q yO�nv3mw�î®�� zëyO®nk��c�Gx
|Ck�mpkGv3qVs*mpy�s�¢E��yOmpkGv��.q�v3�nyG�ßmít�v*�nq |Ck�|~�wxTv*mí�&�ºqVkTv*qVsV� ���nm�����mít�®nknm'Er®nqr´ �gA�y,��qVorqVsV�
v*�nq.zëy�s3�	®n��|~v3mwy�k�®htuqC��zëy�s �ß|CkTx}|~�w°�y�s*mpv*�n�ßt&s3qMtu®n�wv!t&mpk�|CkXmp�w� ¢Ü��yrtuqM� ��s3y����pqV��´
�±rqVq ±rqC�0v*mpyOkß�T´w��´ �
���r�� ûyOs7�0yOmpk��ºmí�TqVkGv3�wx.���K�62��mít�v*�nq&��|�t�v7|C�p°�yOs3mwv3�n� ��q��wyry ��|~v���t�qVq ( �V� * ´

��nm�t�|C�p°�yOs3mwv3�n�:®�tuqMt�v3�nq&�K|Ck��0�VyÞt��ns3yG�ºqC�T®ns*q7v3y yO�nv!|Cmpk�| s*qCtuv*s3mí�ºv3qC�.��7± �ns*y��T¢
�wqV� ��mwv3�^|.v3s*mí�Tm�|~°�yOk�|~�@�ß|Cv3s*m<=K´ ��nmít�tu®n�n��s3y����pqV���V|Ck���|~k^� q�tuyO�porqC� Er®nm��)�G�px
®�t�mpkn°	v3��q&³ç±�|C�p°�yOs3mwv3�n��´
±rqVorq�s!|~�Oy�v*�nqVs�s3qM�0qVkGv�|C�n�ns*yr|��!�nqCt��TqCt�qVs3orq��.qVkGv3mwy�k�´Ö��nq@�.qVv3��yG���Tx�±ryOs3qVk�t�qVk

( tF* mít@tumw�.mp��|~s6v*y&v*�nq7��{ |C�p°Oy�s3mwv3�n�:mpk	v3�h|~v�mwv@®�tuqCt�| ��|Cs!|C�.qVv3s*mí��qVmw°�qVkGoO|~�w®nql|~�T¢
�ns*yr|O����´@���q&��� E�Tm��q�s3qVk��ºq7y~zâ�0y�kGorqF=&zë®nkh�0v3mwy�k�t��6�.qVv*�nyG�îyCz	Z�k�|~k��ß�|~y#( �G� *
|Ck�� v*�nq��.q�v3�nyG��y~z A7|~°OqVs#( � h�* |~s3q���y�v3� �TqCt�mp°�k�qC� v*yçqF=G�n�wy�mpv tu��|Cs!t�mpv�xr´ ��nq
�.q�v3�nyG�ßmpkH(Ñ� h�* m�t�t�mp�.mw�í|~s�mpkætu�nmws3mpvlv3y�� �Þ�����mE´ qr´�v3��qVxß� yOv3�^t�y��porq |.tuq E ®nq�k��0q
yCzltu®��n�ns3yO�n�pq��ßt2���nqVs*q	��Ï±�mít7s*qCtuv*s3mí�ºv3qC�ßv3y�|�t�� qM�0mí|C���7s3xG�pyCo�t�®n��tu�h|��0qr´	��nq

t



�.q�v3�nyG�îyCz��@q^( �mw * qF=G�n�wy�mpv,t�| k�qF��q�Mß�0mwqVkGv��wmpknqÏtuqC|Cs!�!�cv*qC�!�nknm'Er®nqr´
{^q�mwk��0�w®��TqJtuqVorqVs,|~�Þ�T®�|~�r��s3y�°Os!|C�ßt�v3yl��7±�´�±r®ns*�ns3m�tumwkn°��wxr�Ctuv*s3y�k�° �K|C°�s!|Ckn°�m�|~k

�T®h|~�pmwv�x7�ny����nt�zëy�sJ��Ï±��O|�kny�k��ºy�kGorqF=7�ns*y�°�s,|~��´J��T®ht<��7±�t�mpv!t�y�k#v3�nq���y�®nk���|~s3x
��qVv ��q�qVk��0y�kGorqF=�|~k��Xk�y�k��0yOkTorq�=��ns3yO°�s,|~�ßt.|Ck��Xmít	|~k mw�.��y�s*v!|~kGv	v3�nqVyOs3qVv*mí�V|C�
v*yry��E�@t�qVq.qr´ °n´ ( �O� * ´ß{ mpv*�àtuv*s3yOkn°^�T®�|C�pmpv�xr����qß�V|~k}®�tuqß|ß�.yG�TqVs*kç��s3mp�1|~� ¢£�T®�|C�
|C�n�ns3yÞ|��!�çv*y��Tq�s3mporq |~�w°�y�s*mpv*�n�ßtfzëyOs&��7±�´5Z��ToO|~kGv!|~°OqCt�|~k��}�Tmít*|��ToO|~kGv!|C°�qCt#�V|~k
��q�oGmpqF��qC� v*�ns3yO®n°��.v*�nql�!�ny�m��0qCt�y~z�®htumpk�° v*�nq��ns*mp�ß|C�n|Ck�� � yOs��T®�|~���ns*y�°Os!|~�1t0�rqr´ °�´
®�t�mpkn°�|î�n®�s3q �G®�|~�J|~�w°�y�s*mpv*�n� |C�p�py,�lt�zëy�s�tu��|Cs!t�mpv�x��0y�k�t�mí�Tq�s!|~v*mpyOk�t0´�±rqV�.m��Tq0²�knmwv3q
�ns*y�°Os!|~���.mpkn° �±G�vu ��|~k���v*�nq �ns*mp�ß|C� ¢£�T®�|~���.qVv*�nyG�ntT��mp�w�<��q v3��q �pmpk��c��qVv ��qVqVk
v*�nq#|~��yCorq ��qVkTv*mpyOknqC�	³ç±����i{R�����r��R|~�w°�yOs3mpv*�n�ßtº´
�lknq �ºy�kGv3s3mw�n®nv*mpy�kßyCz�v*�nmít���|C� q�s7mít�|îk�y~orq���|~�n�ns*yr|O����v*yî��|Ck��T�wmpkn°	v3�nq#��|~s,�

�V|Otuq�®�tumwkn°à|^tu�nmÑzëvîyCz�v3�nq�qVmp°OqVkGo�|C�p®nqMt |~k�� �Tq�DK|~v*mpy�kÖ´�³�yOs3q��ns3qC�ºmítuq��pxr�6mÑz�v3�nq
��|Cs!� �V|�t�q��ny����ntß|~k�� � mít	kny�v.��yÞtumpv*mporq^�Tqº²�knmpv*qr��v3�nq�k v3�nq�yO�nv3mw�î®n� yG�V�0®ns,t
yOk�v3�nq	��y�®nkh�n|~s*x�y~zlv*�nqî�h|~�p�Ü´.{çq1�V|~k^v3�nq�s3q0zëyOs3q�tu�nmÑzëv)��v3y��1|��rq&mwv&��yrt�mpv*mporq
t�qV�.mí�Gq0²�knmwv3qr��|~k��	|~��tuy#�TqEDK|Cv3q�qVmw°�qVkGorqC�0v*y�s,t�v3��|Cv@|~s*mítuq�v*��|~v�|Cs3q�y�s*v3�nyO°�yOk�|~��v3yc��´
{^q�v3�G®�t�y��nv,|~mwk�|Ck�q,Er®nmwo�|C�pqVkGv�tuv,|~�n�wq&�ºy�kGorqF=î��s3y�°Os!|C� ��mwv3��±r��|~v3q�sFGÇt��0y�kh�Tmpv*mpy�k
|Ck�� ��mwv3��|&®nknm E ®nq �K|C°�s!|Ckn°�q �	®n�wv3mp���pmpqºsV´
{^q.|C�ítuyßmwk��0�p®h�Tq kT®��.qVs3m��V|~���ºy��.��|Cs3m�tuy�kht���qVv ��qVqVk�v*�nq�|~�p°Oy�s*mpv3���ßt7|~kh�+qF=r¢

|C�.�n�pqMt�v3��|Cv�mp�p�w®�tuv*s!|Cv3q v3��qî��qVs�zëy�s3�1|~k��0q yOk�v3��qî��|Cs!�^�V|�t�qr´AKEk^��|~s*v3m��0®n�í|CsV����q
v*s3x�v*yß|~kht ��q�sLEr®nqCt�v3mwy�k�t���yÞtuqC��mpk (Ñ�V� * |~��y�®nv�v*�nq	�TqCt�mps3qM��|����0®ns!|O�0x�mwk^tuyO�poGmpkn°
v*�nq#��Ï± ��mpv*�nmpk�|	����.mwknmp�.mÑ�C|Cv3mwy�k�|~�p°Oy�s*mpv3����´

����� ���
	�������

{^q.�ºy�kGv3mpkG®nq	mpkà±rqC�0v*mpyOk�� ��mpv3�}v3�nq	y��nv*mp�ß|C�pmwvux��0yOk��Tmwv3mpyOk�t&|Ck����Tqº²�knmpv*mpyOk�t yCz
v*�nq�qC|Otux�|~kh� ��|Cs!� �V|OtuqCt&zëy�s���Ï±h´ KEkà��|~s*v3m��0®n�í|CsV��±ÞqC�0v3mwy�k��T´w���TqCt*�0s3mw��qCt&v3�nq
t��nm zëv��ns*yG�0qCt*t�v3��|Cv�xGmpqV���nt�v*�nq�q,Er®nmpoO|~�wqVkGv>��qV�p�Ñ¢E��yÞtuqC�ß�0yOkTorqF=	�ns*y�°�s,|~��´@���q&³ç±
|C�p°�yOs3mwv3�n� mítl�TqCt3�ºs3mp��qC�ßmpk^±rqC�0v*mpy�k^�G�����nmw�pq�v3�nq.���Þ�� |C�p°�yOs3mwv3�n� mítl�TqCt3�ºs3mp��qC�
mwk�±rqC�ºv3mpyOk h ´ KEk�±ÞqC�0v3mwy�k t ��q��ns*qCtuq�kTv�tuqVorq�s!|~�l�G®�|~�7��s3y�°Os!|C�ßtîv3y ��Ï±àqF=r¢
�n�wy�mwv3mpk�°îv*�nq t�v3s3yOkn°��K|~°Os!|~k�°�mí|Ck��G®�|~�wmpv�xîzëy�sÏ��Ï±�´K��nqCt�q �ns3yCoGmí�Tq�v*�nq&®nk�m zëxGmpkn°
zës,|~�.qF��y�s��+zëyOsîv*�nq��Tm�KqVs3qVkGv	|~�w°�yOs3mpv*�n�ßtº´JKEk�±ÞqC�0v3mwy�k 1 ��q���s3qCt�qVkTv v*�nq�±G�vu
zës,|~�.qF��y�s��ntizëyOs@� yOv3�.v*�nq�³ç±#|~k��c���Þ���|C�p°Oy�s3mwv3�n�1t0´���nq��i{ |~�p°Oy�s*mpv3��� ��mpv3�
yO®ns��.yG�Gm ²K�V|Cv3mwy�k�t6mít6�ns*qCtuq�kTv*qC� mwk.�GqVv!|Cmp�nmwkc±rqM�0v3mwy�kgwr´@��nq7kG®n�.q�s3mí��|~�Gv3qCt�v!t@|~�T¢
��qC|Cs6mpk.±rqM�0v3mwy�k"C2��mwv3�	tu��qC�ºmí|~�G��|Cs!�	�V|�t�q�mpk�t�v!|~kh�0qCt<mwk"CT´p�O´��@yOk��0�p®h�Tmpkn°�s3qV�ß|Cs8��t
|Cs3q�°�mworqVkßmpk�±rqM�0v3mwy�k FT´

1



� ��� !�	�� ���E	�!
	 ��� ����	�!
	?� ��%

KEv�mít �Gkny,��k Et�qVq ( �V¡ * |~k�� ( �bC * �@v*��|~v��  mítl| tuyO�p®nv*mpy�k�v3y	��7±.mÑz@|Ck��.y�kn�wx.m z
�� "J� 	
 �\�  � �

� "J� 	
�� ¡� �  � ¡
� �G®�|~��zëqC|Otumw�nmp�wmpv�x

���  � � � � � �ns3mw�ß|~�nzëqC|Otump��mp�pmwv�x
�  +� � " ���  �F��� ¡� �ºy��.�n�wqV�.qVkGv*|~s*x	tu�í|O�)�GknqCt*t

E�T´w���

zëyOs	tuy���q ��K|~°�s,|~kn°Oq��	®n�pv*mp�n�wmpqVs �2�  ´^��nqCt�q��0y�k��Gmpv3mwy�k�t#|~s*q�t�®ns3��s3mít�mpkn°�mwk�v ��ys*qCtu��qC�0v,t0´V�<mps,tuv��iv*�nqCt�qß�0y�kh�Tmpv*mpy�kht �!��|Cs!|��ºv3qVs*mp�Vq	y��nv*mp�ß|C�pmwvuxßyCz�|c��yrt*tump���px^kny�kT¢
�0yOkTorq�=ç�ns*y��n�wqV����mE´ qÞ´çv3��qVxà|~s*qßknqC�0qCt*t3|Cs3xà|Ck��Xt�®NMß�ºmpqVkGvV´�±rqC�ºy�k����@v3��qc®htu®�|C�
t�qC�0y�kh� yOs!�TqVsß��yrt�mpv*mporq^tuq��.mí�Tqº²�knmpv*qßknqC�0qCt*t3|Cs3x �0yOk��Tmpv*mpyOk�t.�ny���� yOkR|~�w�7y~z����
s,|~v3��qVs�v3��|Ck��3®�t�v�v3�nq�v,|~kn°OqVkTvl�n��|~knq#|~vlv3��q yO�nv3mw�ß|~�K��y�mpkGvV´
c ¥ 698 ©bo 2��7'���� 3%ACT���3 T�D�DN3UD-,BA�3 DN3 1 WX.�6���,56���3J,KA!.X3@3���A!.VTF1E3 1Q6K8 E�G´p��� 1�6K8�WX3
,KA!6'1 W@7�6K8�WX65DN3 1 d�6K,BA ,KA�3! �.VT�?%3@d�7�.#"Q6K8%$'&)('* T�8�D�d�6K,BA ,KA�3 ?^7EDN3@.�8+��.�6K?^T�Y[a\D�0CT�Y
7,��,56K?)6��ET�,/657�8 T,�-��.@7ET�W A-. ,BAC7�0�4FA^8�7)D�0CT�Y-��.@7@4�.VT�? T,�-��3UT�.X3UD26K8Q,KA�3L3UT�.XY 6�3@./�CT,� 3V. 1$10-23.4&�56*�798@, 6'1O6K8�,\3@.X3 1�,56K8�4Q,�7%1�,�T�.�, d 6K,BA ,BA�3 1E3 3 ` 0�T�,5657�8N1 T�8�DJDN3@.�6���3OT���7F1@1�65I�Y'3
D�0CT�Y:��.@7@4�.VT�?; 7�.J;=<=<). 6'7K337> 7�.&1 7�?%3? �0N8 WX,/657�8�@ e���),KA�3)D�0CT�Y:��.@7@4�.VT�? d�7�0!Y D
IX3

�ß|,=?@� ����1�7 ,67Te� " � 
 � � � �A�� "J� 
B� ¡�B�#� ¡N E�T´Ô�
�
;=A�3&1�,�T�8 D�T�.@DC�CT�.@T�D�6 4�? 6'1),KACT�, ,KA�3^D�0CT�Y[6K,/_O4�T,�-6'1 ��3@.V7 6  T�8�DJ7�8CY[_%6  ^W@7�?D��Y 3@a
?%3@8C,�T�.�_]1�Y T�WE"E8 3 1@1LAC7�Y DF1�7?Fc3@.�32,KA!6'1�?%3UT�8N1�,BACT�,� 7�.LT? E3UTF1�65IXY'34��.X6K?^T�Y�D�0CT�Y-�CT�6K.
d 3LACT���3 @  � �-" � ����-� ���� � " ����� � �G
6'7K337�d 3cW@T�8Q1�0�I@1�,/6K,50N,\3c0 1�6K8�4Q,KA�3cD�0�T�Y� E3UTF1�65IX6KY[6K,5_J3 ` 0CT�,/657�8 T�8�D)4N3V,

@� ��� � � � �L�@"à��� � �@�J��� � "J�C� � �
� � � �� "J� 
 �\� "à��� � � � ��� �
� "L� � �� "J� 
 �IH�� �J��� � 

d A�3V.X3=J H DN3@8�7�,\3 1&,KA�3!Kf7E7�.X3@aML�3@8C.@7F1E3�4N3V8=3@.@T�Y 6���3UD 6K8)��3@.@1E337)9�8@8D T�WX,�.�T�8�_&4N3@8=3V.Xa
T�Y[6���3UD&6K8)��3@.@1E3�d�7�0!Y D)D�7 A�3@.�337 > ;=A!6'1Z6'1Z,KA�3Z?^TONE6K?)6��ET�,5657�8Q76 T]W@7�8�W@T���3� �0N8�W�,/657�8
76 c7�8 3D�ET�.�65T�IXY'3c7���3V.)T�8J6K8C, 3@.P�ET�YQ7SR�T�8�d 3 DN3@,\3@.X?)6K8 3&d A�3@,KA�3@.],KA!6'1&6'1cT%W@7�.�.X3UW�,
D�0CT�Y���.V7 4�.@T�?T 7�.Q;=<=<VU � 3&W@7�0!Y D ,KA�3@8 T,�-��Y[_)?^7EDN3@.�8Q6K8�,\3@.X657�.�aQ�C7�6K8�,�?%3@,KAC7EDF1#W
6'7K337cd 3)d�7�0NY D#T,�-��Y[_QT#D�T�?D� 3UD)b]3@d ,�7�8H?%3@,KAC7ED ,e7�,KA�3=��.X6K?^T�Y[a D�0�T�Y 7,��,/6K?^T�Y 6K,/_

w



W@7�8�D�6K,5657�8N1 T6 �,\3@.9� 3V.X,50N. IX6K8�4�,KA�3).�6 4FA!, ACT�8 D�1�65DN3%76 O,BA�3 W@7�?D��Y'3V?%3@8�,eT�.X_Q1�Y T�WE"Ea
8=3U1@1)3 ` 0CT�,/657�8#,�7 ��� ¡ W 1�6K?)0NY[,eT�8=3U7�0�1�Y[_O.�d 3&d�7�0!Y D%D�.�6���3 � . ,BA�3�?%3UTF1�0N.�3�76 L,KA�3
D�0CT�Y[6K,5_)4�T,�).RD�7�d�8�,e7+2-7F 7�d 3#��3@.#.Z,KAC7�0�4FAQ,KA�3)3 ` 0�T�,5657�8N1PE�G´p�,�cW ACT�.@T�W�, 3@.�6���3&7,��,56K?^T�Y[6K,5_%76 ;=<><).
7�8=3
4�Y T�.X6K8�4Q?)6'1@1�6K8�4J3 ` 0CT�,5657�8fA�3@.�3L6'1OTQW@7�?D��Y'3@?%3@8C,�T�.�_ 1�Y T�WE" 8=3 1@1%3 ` 0�T�,5657�8� 7�.&,KA�3
D�0CT�Y21E3@?)65DN3���8�6K, 3 6K8=3 ` 0�T�Y[6K,5_�W@7�8!1�,/.VT�6K8�,67�� ,/.�0�3 ��.X6K?^T�Y a\D�0�T�Y4��T�,KA!a  7�Y Y 7�d�6K8�4
?%3@,KAC7ED 31N#��Y 7�6K,K1^1�0�W A T�8�3 ` 0CT�,/657�8H,e7 1 ��3@3UD�0�� W@7�8)��3V.�4N3@8 WX337 ;=A!6'1)1�0�4 4!3 1�,B1�T
d 3UTO" 8=3 1@1 6K8 ,KA!6'1 W ACT�.VT�WX,\3@.X6��ET�,5657�8 76 7,��,56K?^T�Y[6K,/_�7 ;=A!6'1�6'1fD�6'1 WX0�1@1E3UD  �0!.X,KA�3@.
IX3@Y 7�d�6K8�,BA�3L1E3UWX,5657�8N1O7�8+<��DL=7
	 ��� 
�������������������

KûzR� "J� 	
�� ¡împk Ü�T´p�,�!��v*�nqVk �  mít�v3��q&®nknm E ®�q&t�y��w®nv3mwy�k�v3y���7±���ëv3�nm�tfm�tfv*s3®nq
°OqVknqVs*mí�V|C�p�px ��mE´ qr´��  � �� "J� 	
 ���

� ��´-KEkß°�qVk�qVs!|C�E� ��q#�Tq�kny�v*q
�� � ������ "J� 
 � H �� E�T´Ô�
�

Z���tuy���v3�nq�s3qT��mp�w�n��q7|�t�y��p®�v3mpyOkîv*y���7±&yOkîv*�nq���yO®nk��n|Cs3x	y~z�v*�nq���|C�p�����J� ����� � �
� � � ®nk��pqCt*t%� m�tî��yrtumwv3mworq��Tq0²hknmpv*q�|~kh� ���!� � �+��" �r�fmÜ´ qr´ ®nk��pqCt*tîv3�nq�®�knm'Er®nq
®nkh�0y�k�t�v3s,|~mpk�qC�c�.mwknmp��m ��q0s@y~z � �wmpqCt�mwkcv*�nq&mwkTv*qVs3mwy�s�y~z@v*�nq&��|C�p�Ü�����  �#" � ´ KÜz*��q
|Ot3tu®��.q v3��|Cv�v3�nqVs*q qF=Gmítuv,t7|ßtuyO�p®nv*mpy�k^v3y���7±�yOkçv*�nq	� yO®nk��n|Cs3x^y~z�v3��qî��|C�p�Ü��mpv
��y�®n���ct�qVqV��kh|~v3®�s!|~��v*y.t�qC|~s,���.zëyOsl| ��t�®����ßv*��|~v

�,e�J"J� 
 � �
� � �T� �- �Q�4� � �� �G2�#� ¡� E�T´ h �

®�t�mpkn°æ|1zÜ|Otuv	|~�w°�yOs3mpv*�n��tu®h���à|Ot&��q���v3y�k GÇt ��qVv3�nyG�K´  �%$D��N�7�GqVkny�v*qCt v*�nq!� ¢Ev*�
t��ß|~�w�pqCt�v qVmp°OqVkToO|C�p®nq�y~zO�&´R��nm�tîmítîv*y��Tmít�v3mpk�°�®nm�tu�X��qVv ��qVqVk v3��q � ¢Üv3� mpv*qVs!|Cv3q
� $ zëy�s	qCtuv*mp�ß|Cv3mwkn° �  ´ � ��nmít s!|CmítuqMt&v3�nqHE ®nqMtuv3mwy�kày~z tumpk�°�®n��|~s3mwv�x�y~zc��" �  
 ´��nq��0yOk��Tmwv3mpyOk�t&zëy�s	v3�nm�t&v3y^yG�V�0®ns	|Cs3q ��qV�p� �Tk�y���k�mpkàv3��qc�wmpv*qVs!|Cv3®ns*qr´ç{^q��wqVv
& 1J ���TqVknyOv3q�v3��q kG®n�w��tu��|O�0qr��|~kh�('H1J �¯�TqVk�y�v3q�v*�nq�s!|~k�°�q t���|��ºqr´6{çq#�Tqº²�knq�v3�nq
zëyO�p�py,��mwkn° Et�qVq#|~�ít�y	<|C�n�pq �T´w���@�
�O´ S 8 «0¦`= 8 «V¥���Kûz�� mít�knyOv���qVs3��qVk��Gmí�0®n��|~s�v*y & e�J" � � e� � 
 �Tëq,E ®�mpoO|~�wqVkTv*�px
�*)+ ' e� " � � e� � 
 �8�,��v3��qVk@��q���|Vorq�v3�nq�qC|Otux �V|�t�q���v3��mít<mw�.�n�pmwqCt+� " �  
,�¡G´LKEk���|~s*v3mí�º®n�í|Cs&� " � 	
 m�t�mpkGorqVs*v3mp���pq�|Ck�� ��q	�V|~k�v*�nqVs*q0zëy�s*qL��yOs8�V��mpv3�
Ü�T´ h �!´@���q&y���v3mp�	®n� �  � �� �  �@mít�®�knm'Er®nqr´

�G´.- 8 ©Oª = 8 «V¥��$KûzO� m�tî��qVs3��qVkh�Tmí�0®��í|~s�v3y & �� " � � ��N� 
 �Aëq,E ®�mpoO|~�wqVkTv*�px
� + ' e� "J� � e� � 
 �8�,�Tv ��y ��yrt*tumw�nmp�wmpv3mwqCt���|~k�yG���0®ns �

C



Ü|
�(- 8 ©Oªk= 8 «V¥ Q - 8 «�¥ ' S ��Kûz �  " � � ��N�!��knyly��GoGmpy�®ht6�TmPM1�0®n�wv3mwqCt yG�V�º®nsV´
{çq#�V|Ck�tuv*mp�w����yOs8�A��mwv3� E�G´ h �!´@��nq#y��nv*mp�	®n� �  � �  �  �@mít�®nknm E ®�qr´

ë����- 8 ©Oª = 8 «V¥ Q - 8 «V¥ 2 SE�-Kûz*�  �4� � �� �,�Tv*�nqVk	v3�nqVs*q�|~s*q7v ��y#� yÞt3t�mp�nmw� ¢
mpv3mwqCtX�
mE´�{ �nq�k �,e� "��  
 � H �+� � �çyOs �  � ¡T�lv3�nqVk v3��q���|~mwsJ�  �
�� �  �GB�  t*|~v*mít£²hqCt�v3��q y��nv*mp�ß|C�pmpv�x��0y�kh�Tmpv*mpy�khtLE�G´p���,´���nqVs*q0zëy�s*qr�
{^q#�V|~k�tuv*mp�w����yOs8�A��mwv3� E�G´ h ��|~k��ß®�tuq�v3��q&³�yryOs3q0¢ u<qVk�s3yrt�q�°�qVkT¢
qVs,|~�wmp�VqC�	mpkGorqVs!t�q�zëy�s�v*�nq#tumpk�°�®n��|~s��V|�t�qr´

mwmE´�{ �nq�k �� �  � � �,�� " � 	
 � H �+� " �-B�  " ¡T�lmpv�|~�w�.yrt�vß|~�T¢
��qC|Cs!tîv*��|~v	v3�nqßyO�nv3mw�ß|~�wmpv�x^�0y�kh�Tmpv*mpy�kht zÜ|~mp�Ü´ Aly���qVorqVs��-��q��V|~k
�!�nyryrt�q�|Ck q�mp°�q�kTorqC�ºv3y�s � + & e� "4� 	
 �Ï|~k����V|~���0®n��|~v3q��à|~�T¢�ns*y��ns*mí|Cv3qV�wx�t�yßv3��|CvN� � ���  �  ����� � �C´LÜ��y�v*q&v3�h|~vc�� �  ��� � �mÜ´ qr´�� � � ���� �  � � � � ��� � � � ´ � ��nm�tîmít	v3�nq�yOkn�px �V|�t�q ���nqVs3q
v*�nq�yO�nv3mw�î®n� m�t�8 7�,f®�knm'Er®nqr´à��nq��ß|~k�m zëy����çy~zÏy��nv*mp�ß|C��tuyO�p®T¢
v*mpy�kht�mít6°OmporqVk	�Tx#v3�nq�mpkGv3qVs,tuqC�0v*mpyOk&y~z�v*�nq�4N3@8=3@.VT�Y[6���3UD�3@6 4!3@8N1 �CT�WX3
���J���� "J�  
 � � "H�@� ¡ � ��mpv*��v3�nq6��yO®nk��n|Cs3x�y~z�v*�nq6��|C�p�Ü� ���J�=�����T� � � ´

�O´�?�|Otux��V|Otuq �G´<E|D� A7|~s,�ß�V|�t�qAE��|�tuq	�,� �T´ û��� A�|~s!�ß�V|Otuq!E�V|Otuq#�
�
��� � & e� " � � e� � 
 � ��� & ��J"J� � e� � 
 � ��� & �� "J� � �� � 
 �|Ck�� |~kh�
ëmp�.�n�wmpqCt��  " � � �� ��� �  " � � e� � �  �4� � e� �

ûm(�&�,��J"J� 	
 � H �+�2� �&y�sW�  � ¡
ûmwm����,�� "J� 	
 � H � � " �-B�  " ¡

�|~�n�wq��T´p�������q�v3��s3qVq��Tm��q�s3qVkGv �V|OtuqCt&zëy�s	v3��qcv*s3®�t�vîs*qV°�mwy�k�tu®��n�ns3yO�n�pq���´�{çq
mwk��0�p®h�Tq7v ��y	t�®n�K�V|�t�qCt ëm���|Ck�� ëmpm���zëy�slv3�nq���|Cs!�ß�V|OtuqAÜ�V|�t�q#�
�!´

2��7'��7' P I5/ p *
	&j ¥
� 8Y*�/ ¨ )�	&c ¨es�,<« *W) ¥G«V«
�<mws!t�vV����qîk�y�v3q�v3��|CvC� � �� � � ¡cmw�.�n�wmpqCt�v3��|CvC�  �:¡*" � � �� �,�<mÜ´ qr´	v3�nq	��|~s,�
�V|OtuqPE�V|Otuql�D�6��|~knknyOv@�ny�����´�±rqC�0yOk����rm z#�  � ¡ |Ck�� v3�nq���|Cs!�.��|�tuqNÜ�V|�t�q7�D���ny����nt0�
v*�nqVk � � ¡�|~kh�:���  �C� ��� H �+�%�X� ´ß���qCtuq.v ��y�t�mpv*®�|~v*mpy�kht&�V|Ck���q.��|~kh�T�pqC�
�Gx y�®ns¯|~�w°�y�s*mpv*�n� mwk.|#tuv,|~k��n|Cs!�A��|Vxr´J��nq�zëyO�p�py,��mwkn°#�TqEDK|Cv3mpyOk.v3qM���nk�m'Er®nq�zëy�s*�ßt
v*�nq&��|Otum�tfzëy�s7yO®ns�|C�n�ns3yÞ|��!��v3y.�h|~k��T�wmpkn°�v3�nq#��|~s,���V|�t�qr´WKEv�tu�ny,�lt7v3��|CvW��q �V|~k
DN3� T�, 3cT�8 D�� 7�. 1@A!6  �,KqVmp°OqVk�tu�h|��0qCt�v*��|~v�|~s*q�y�s3v*�ny�°Oy�k�|C�6v3y v*�nq��pmwknqC|~s�v*qVs3� ��´

F



_�¥ 696 8 2�� 'A� ��3V, � � � � ���� � � � ��N��� � � �� � �	�	� � IX3�,KA�3�1 ��3UWX,5.@T�Y�DN3UW@7�?)a�C7F1�6K,5657�8�76 �C.)d 6K,BA
� � 7�.X,KAC7�8�7�.�?^T�Y23@6 4N3V8)��3UWX,e7�. 1 T�8 D
� � (��D��� �    � � * T�87�.�,BAC7@4�7�8 T�Y=?^T�,5.X6QN-7 <+3V, ,KA�39��3UWX,e7�.��� � ��� � �).�,BA�3L1E3V,B1
� � � �������� � �� ¡�L� � �� � � � � �� � �
� � � �������� � � ¡�L� � �� � � � � �� � �
��� � �������� � �� ¡�L� � �� ��� � � �� � �
��� � �������� � � ¡�L� � �� ��� � � �� � � 

T�8�DO.� 7�.#�A�R��!��!�� h .+,KA�3�?^T�,5.X65WX3 1 � $ � � �������� � � �� ��� � � �� .+T�8 D ,KA�3L9 �]a�6K8 �ET�.X65T�8C,
1�0CI 1 �CT�WX3/>���.V7 �E3UWX,5657�8N1!� $%� � ��"��� � � � � �� .�d A�3@.X3��.$@�#��$ � ¡ .�6  � $ �%$:7 ;=A�3@8
,KA�3/ 7�Y'Y 7�d 6K8�4�AC7�Y DF1�7
0-7>8  ��� ��&$S9\3UTF1�_^W@TF1E3/>�.R,BA�3V8

e�  B�  ��1 7�Y���3 1 ;=<></('
��  B�  �L1 7�Y ��3 1#;=<>< d A�3@8#� 6'1&.�3'��Y T�WX3UD%I�_)� � �H� �  

&)7>< 0O�-�C7F1E3 ��� �)$ 9KACT�.VD W@TF1E3/>�7^;=A�3@8*� 0 � �5� + ��� T�8�D
e�  B�  ��1 7�Y���3 1 ;=<></('

e�  B�  �L1 7�Y���3 1#;=<>< d A�3V8Q� 6'1&.�3'��Y T�WX3UD%IX_O� � �J� � 6 � � 6 ���� 6  

+ 7 � 3@,-,  � �� " �  
 � H � 7O;=A�3@8
��  B�  �G)d�6K,BA �  �.,  � �  � + & e� "J� 	
 �21 7�Y ��3 1�;=<=</('

/,   �  "J� � �� ���21 7�Y ��3 1#;=<>< d A�3@8Q� 6'1c.X3 ��Y T�WX3UD I�_)� " � � e� � 
  

0 7>< 0O�-�C7F1E3L,KACT�,>� � e� �21 ¡�7^;=A�3@8
e�  B�  �L1 7�Y���3 1#;=<></('

��  B�  �21 7�Y���3 1�;=<=<�d A�3V8J� 6'1&.X3'��Y T�WX3UD%IX_c� �3��"���465 � � � � �� )d�6K,BA 5 � 1 ¡N 

��¡



� 7
�  1 7�Y���3U1�;=<=< T�8�D ���� �  �� ¡�  7�.L1 7�?%3	� + ���

/('
,KA�3LACT�.@D^W@TF1E3%9eW@TF1E3D&=956K6 >@>OAC7�Y DF1�7

�7©O¨�¨;pº¬��@y�k�t�mí�TqVs@v*�nq�q,Er®nmpoO|~�wqVkGv��ns3yO�n�pqV�Rv*y&��7±�y���v!|~mwknqC� |Vzëv3qVs6v*�nq�s3yOv!|Cv3mpyOk
�Gx ����|Ck��ß�Tmí|C°�y�kh|~�pmw�C|~v*mpyOk�y~z
�]�

Ü��Ï±��-� �� � �.mwk  �������e� �  �������#"à� �������2� ���-���Z�����J"à� �� ���
tº´ vV´ ���)�2� �- � � ��� �+ E�T´ t �

��yOv3q@v3�h|~v�v3�nq	� $ zëy�s*� |fs*qCtuyO�p®nv*mpy�k#y~z�v*�nq@mí�Tq�kTv*mpv�xr� 
 � � �
$ � � � $ ´<³�yOs3qVyCorqVs��E� t�y��porqMt6��Ï±#m zi|~k�� y�k��px m z	�  ��� � �  tuy��worqCt Ü�T´ t �!´6{^q7t�qVv
�  ��� � �  |~k����rzëy�s� � ��!��!�� h ��� $ � � �"� � �� �  �� � � $ �%� ������� � �  �  �� � � $ � �%� $ �  �� $ � ��� $ �  ����nq�s3q&v*�nq  � |~s*q ®nknmpvlorqC�0v*y�s,t0�K|~k���� $L��� $L�R¡�@��$L��� $P�R¡T��m z � $ � $n´ K£k

|O�n�Tmpv*mpyOk��

�J�
�
�
��� �

� $-��  �
�
�
��� �

� $� 
 �
�
�
��� �

� $-�� $W��� � ��$��V�� $ ��� � � $  

�O´��lqC�0qCt*tumpv�x �5Z7t*tu®n�.q�v*��|~v ��  B�  �@t�y��worqCt@��Ï±�´ �ns3yO� v*�nq��Tq0²�knmwv3mwy�k�tº� �� � �
¡���-� + � ��� ��� ´â±Þmpk��0q ��� ��)$n�Cv3�nq@qC|Otux#�V|Otuq@�ny����nt�|~k����  �� �N"L� 	
 ���

� ��n´
{^q	�0yOk��0�p®h�Tq�� � ��� � � ¡T´!KEv�zëy��w�py,�lt�zës3y�� v*�nq y���v3mp�1|~�pmwv�x��ºy�k��Tmwv3mwy�k�t
v*��|~v

�  ���  � ��� � �  � "J� 	
 � �
� �� �  � � � � � "J� 	
 � �

� ��)
���  �T� �-  � "J� 	
 � � ¡�  � � � � � "J� 	
 � � ¡N E�T´ 1
�

���qVs3q0zëyOs3qr���  m�t�t�v3mw�p��y��nv*mp�ß|C��zëy�s���7± � m z���q t�qVv � � ��� � � ¡G��mE´ qr´�� m�t�tuv*mp�p�Ky��nv*mp�ß|C��mÑz-��q�tuqVv�� � � � � � ¡T´
�@yOkTorq�s!tuq��pxr��t�®n�n��yrt�q.v3�h|~vc�  mít7yO�nv3mw�ß|~��m z ��q	tuq�v]� � � � � �:¡G´.��nqVk
Ü�T´ 1
��tuv*mp�w���nyO�í�ntº� mÜ´ qr´��  mít�yO�nv3mw�ß|~��zëy�sl��7±��@´
���mít��0yO�.�n�pq�v3qCt6v3��q ��s3yry~z�yCz�KEv3q�� �O´

�G´��ly�v3q�v*��|~v ��� �)$ mw�.�n�wmpqCt � 0 + ��� ��tumpkh�0q ��� � ��� � ����� � � �� ��� � � ��N� � ´
�lqC�0qCt*tumpv�x � Z7t*tu®n�.q#v3��|Cv ��  B�  �T��mwv3� �  �%,  � �  � � 5 � � 6 + & e� "
� 	
 �!�@t�y��porqMt&��7±�´6��nq�s3q0zëyOs3qr�
�  � ��� ,  ����� �  ��� � + &  � " � 	
 �

�O�



t�y��worqCt6��7± � ´-�ns3yO��v3�nq��Tq0²hknmpv*mpy�kht0���� � � ¡��� � + � � � � � ´�KEv<zëyO�p�wy��lt<zës*y��
v*�nq�y��nv*mp�ß|C�pmwvux	�ºy�k��Tmwv3mwy�k�t�v*��|~v

�  � ��� ,  � �2� � �� � � �J� � 6  � 6  �� 6 "J� 	
 � H ��W� ��� � 
�  � � � � ,  � � � � � � � � � "$� ��� � ¡�  �$"J�  
 � � ¡! E�T´ w �

���q&�ºy�k��0�w®�tumwy�k.zëy��w�py,�lt0´
�y^tuq�qîv*�nqß�0yOkTorqVs,tuqr�#��q.s*qVorqVs,tuq v3��qß|~��yCorqßtuv*qV��tº´ç���mít&�ºy��.�n�wqVv3qMt�v3�nq
��s3yry~zây~z KEv3q����G´

�G´��ly�v3q�v*��|~v	,  + ' �� " �  
 � � & �� "J�  
 �,´�lqC�0qCt*tumpv�x ��Z�t3tu®��.q@v3��|CvT��   �  � ��mpv*�^�  � ,  � �  � + & ��A"C�  
 �KtuyO�porqCt��7±�´���nqVk �  �  � " �  
 � H ��@� � � �  � � � + &  � " �  
 �!´VK£v7zëyO�p�py,�lt
zës*y���v*�nq�y��nv*mp�ß|C�pmwvux	�ºy�k��Tmwv3mwy�k�t�v*��|~v

�  �  � "J� 	
 � H �� � �2� � ����� ,  � ��� � 
�  � � � � ,  � � � � � � � � � "$� ��� � ¡�  �$"J�  
 � � ¡! E�T´ C
�

O�x}|����Tmpkn°^|Ck��àtu®n��v3s!|O�0v3mwkn°$� � �� �,�-��qßt�qVq.v*��|~v ��2� ,   �  "4� � e� �8��mít
yO�nv3mw�ß|~��zëy�sl��7±��^m z*��q�s3qV���í|��ºq � �Tx � " � � e� � 
 ´�@yOkTorq�s!tuq��pxr��tu®n�n��yÞtuq�v3�h|~v /,  B�  "L� � e� �8�htuy��worqCt���7±W���nqVkc��mít�s3q��n�í|O�0qC�
�GxQ�J"J� � e� � 
 ´6��nq�k

�2� ,  �� � "J� 	
 � H ��A ��,  �L� �-  � "J� � ��N� 
 � � ¡N E�T´ F
�
{^q^�V|Ck�²�k�� |~k |~�n��s3y���s3mí|Cv3q � + & �� " � �Fe� � 
 �#m z k�qVqC�TqC� t�yàv3��|Cv��,  � � � � � � � � ���V�GmE´ qr´ e�  �.,  � � B�  ��t�y��porqMt���Ï±�´

h ´��ly�v3q�v*��|~v�m z#v3�nq��h|~s!� �V|Otuq��nyO�í�ntº�7tumwk��0q ��q�|�t*tu®n��q$� � e� � 1 ¡G��v*�nmít
mw�.�n�wmpqCt>�  � ¡ |Ck��.v3�nq���|Cs!�ß�V|�t�q@E��|�tuq#� ûmpm(�8�J�TyrqCt�knyOv��ny�����´@��nqVs*q0zëy�s*qr�
v*�nq�q,Er®nmpoO|~�wqVk��0q�mít��0�wqC|~s��Gx.�ºy�k�t�mí�TqVs*mpkn°���7±��6�nmÜ´ qr´
�  �� � "J� 	
 � H ��C�
�  �  � � �
� � " � �
 � H ��n´2�±rqVq�|C�ít�yîv*�nq��ns3yryCz@y~z KEv*qV� �O´ �

t ´ Z�t3tu®��.qîv*��|~v^�  �3� �  tuyO�porqCt#��Ï±}|~kh� ���� �  �� ¡��zëy�slt�y��.q � + ��� ´
?�Er®nmpoO|C�pqVkGv3�wxr�  �� �  ���¡�fzëyOs7t�y��.q � + ��� ´ �ns3yO� v3�nqß�Gq0²�knmwv3mpyOk�t0� �� � �
¡���-� + � � � ��� ´���nqVs3qºzëy�s3q �  �  � "J�  
 � H �� � � � ���nzëy�s�t�y��.q � + ' � ´
���q&|Ot3t�®n�.�nv*mpy�kßmw�.�n�pmwqCt6v3��|Cv � � � �� ¡T´
�@yOkTorq�s!tuq��pxr��t�®n�n��yrt�qîv*��|~v7v*�nq ��|Cs!���V|Otuq E��|�tuq	� ûmwm��8���nyO�í�ntº´&��nq�k �  �
 � "4� 	
 � H ��C� � � ���izëy�s	t�y��.q � + ' � ��mpv*� � � � ��Î¡T´^��nq1�0y�k��º�p®�t�mpy�k
zëyO�p�wy��ltº´

���



c ¥ 698 ©bo 2�� 2�� � 1@1�0!?%3Q,BACT�,W� ���� ��" ¡A7 � 3 W@T�8 D�.@T�d 1E3#��3@.VT�YZW@7�8�WXY 0 1�657�8N1 �.V7�? ,BA�3�T�I@7���3�Y'3@?)?^T�7 8V8��CT�.�,/65W�0NY T�.#. d 3 W@T�8 1@A!6  �, 0 1�6K8�4),KA�3]3@6 4!3@8)��3UWX,e7�.@1)T�8 D
T��E7�65D^,BA�3LACT�.VD%W@TF1E3 9eW@TF1E39&X>�7);=A�3&6K,\3@?]1/ �.V7�? ,KA�3 ��3V?)?^T _�6�3@Y D �
0-7 � 3^W@T�8-6 4�8 7�.X3%3@6 4!3@8)��3UWX,e7�.@1%,KACT�, 1 T�,56'1� �_ � � � �-6  @� � e� � � � � �� � .&337 4�7

dR3cW@T�8J1E3@, ,KA�3@? ,e7 ¡�7)9 � 3 W@T�8 DN3��T�,\3cT�Y'Y 76 &,KA�3@? 7 >
&)7 � 3cW@T�8J6 4�8 7�.X3)3@6 4N3V8)��3UWX,e7�. 1^,KACT�,�1 T�,/6'1� �_ � � � ��6  N� � �� ���4� � e� �#� �� �O.

3 7 4�7�d 3cW@T�8J1E3@, ,KA�3@? ,e7&¡�7)9 � 3 W@T�8 DN3��T�,\3cT�Y'Y IX0!,Z7�8=3c76 ,BA�3@? 7 >
+ 7 � 3RW@T�8]1@A!6  �,+,BA�3Z3V6 4N3@8)�ET�Y 0 3 1 IX_&.X3 ��Y T�WX6K8�4��:d�6K,KA&� " � � �� � 
 7&;=A!6'1 4�0�T�.�aT�8C, 3@3 1O,BACT�,Z,KA�3&ACT�.@DQW@TF1E3�9eW@TF1E39&=956K6 >@>�D�7�3 1c8�7�, AC7�Y D�7J9�<+3@3OT�Y 1 7 ��3@?)?^T&)7 + IX3@Y 7�d?7 >
0 7 �/ �,\3@.),BA�3c1@A!6  �, . d 3^W@T�8� �0N.�,BA�3V.D� 3V.X,50N. I&� ,e7J7�IX,eT�6K8 � � �%$f1 7Q,BACT�,Z,KA�3

ACT�.VD W@TF1E3%9eW@TF1E3 &X> D�7�3 1c8�7�,�AC7�Y D�7
_�¥ 696 8 2��<2:� <�0��-�C7F1E3Q,BACT�,��  1 7�Y���3 1 ;=<=< T�8�DS���  � � �)7 � 3@, � � ¡�T�8 D
� + � � d�6K,BA ���+� � ��7 ��3@,��   � � IX3Q,KA�3�7,��,56K?^T�Y �ET�Y[0�3�76 ;=<=<�d A�3V8S� 6'1��3@.�,/0!. IX3UD ,e7)� � � �
7];=A�3V8

"7� � � ���  "��   � ����� � �  
�7©O¨�¨;pº¬

�   � � � ��mpk����	� ��
 � �����"à� � � � �1 ��mpk ���	� ��
 � ������}�.mpk ���	� ��
 "�� � � � �
� �  "à� � �� 

��nm�t��ns3yCorqCt�v*�nq�s3mw°��Gvu¢Ü��|~k��r¢�t�mí�Tq#mpknq,Er®�|C�pmpv�xr´
±rmwk��0q&�  mít�yO�nv3mw�ß|~��zëy�sl��7±ß|~kh�cy�kßv*�nq�� yO®nk��n|Cs3x�y~zJv3�nq���|C�p�E� ��q�°�qVv

�   � � � �  "}� � ����� � �  � � � �� 

���



��nql�pmwv3qVs,|~v3®�s3q�y~zëv*qVk �í|C��qV�ít6v3��q���|Cs!�	�V|�t�qLÜ�V|�t�q7�D�J|�t@|~k.mw�p�Ñ¢E��yrt�qC�&y�s¯�TqV°OqVkT¢
qVs,|~v*q��ns*y��n�wqV���Vqr´ °n´Z(Ñ�V�G�n� h�* ´�±Þ®n�n��yrt�q�v*��|~v-��q��0yOk�tum��TqVs�v3�nq���qVs3v*®ns3��qC�&�ns*y��n�wqV�

E��7±
�
� ��  � �R� � �.mwk � �

����R� � �����L � �\�@"à���  � �e���t0´ vV´ �����L� �
 � �# E�T´w�V¡D�
���nq�s3q�v*�nq���qVs3v*®ns3��qC� ��|~v!| �  � � � ��L � �#@�  � �G��D � ���#|~s3q^t�®NM1�0mpqVkGv3�wxàtu��yry�v3�zë®nkh�0v3mwy�k�t@y~zJv3�nq7��qVs*v3®ns*��|~v*mpyOk�orqC�0v*y�s � ´�?-=n�ºqV�nv�zëyOs�v*�nq���|~s,�c��|�tuq E�V|Otuq#�
�,�&��q
°OqVvl| ®�knm'Er®nq�t�y��p®�v3mpyOkczës*y���v*�nq��pmpk�qC|~s�q,Er®�|Cv3mpyOk

��L � ��"J�   � � 
 � �   � �>� �  � �# E�T´w���,�
t�mpk��0q ��L � �D" �   � � 
 � � ¡G´@��nmít6|C�n��qC|~s,t�v*y mw�.�n�wx�v*��|~v���ql��|~k ²�k�� |��0y�kh�Tmpv*mpy�k
kG®n�	� q�s�zëy�s ��Ï±��h|�tuqM�çy�k�v*�nqß�0yOk��Tmwv3mpyOkçkG®n�	��qVs7y~zlv*�nqgA�qMt3tum�|~k^y~zlv*�nq��K|M¢
°Os!|~k�°�mí|Ck��G�0y�kh����LÜ¡
�," �  Ü¡
� 
 �,´�Kûz�v*�nmít���q�s3q@v3s*®nqr��v*�nqVkL��q ��y�®n���&�0yOk��0�p®h�Tq@v3��|Cv
��7±ßmpk�v3�nq#knqC|~s���|~s,���V|�t�qAE��|�tuq	�D��m�t7|~k�mw�p�Ñ¢��0yOk��Tmwv3mpyOknqC�.�ns*y��n�wqV��´ A�y,��qVorqVsV�
v*�nmít�mw°�knyOs3qCt�v3�nq�knyOs3� �ºy�k�t�v3s!|CmpkGv ���  �L� �r´��hyOs�qF=�|~�.�n�wqr�D���nqVk ��� e�LE¡D�8� "�¡
|Ck�� � mít�t��ß|~�w�E�rv3�nq�knyOs3� �ºy�k�t�v3s!|CmpkGv�mw�.�n�wmpqCt<v*��|~v

���   � �#"H��E¡D� �
����Ü¡
� � � �&��2� � �

� 
mwk��TqV��qVk��GqVkTv�yCz�v3��q.y�v*�nqVs#�n|~v,|T´�³�y�s*qî�ns*qC�0m�tuqV�wxr��tu®��n��yrtuqßv*��|~v#v3�nq	qC|�t�x���|�tuq
�nyO�í�ntº´ Z�t@��mpk��0s*qC|�t�qCt0� �  � � � � ���  � � � |~kh� v3��qcs*qV�í|Cv3mworq.qVs3s*y�s yCz�v3�nq
t�xnt�v3qV� E�G´p�O���	t�v!|Vxnt ��y�®nkh�TqC��´�Kûz�v*�nq���|Cs!� �V|Otuq��ny����nt0��v3��qVk |OtA��mpk��ºs3qC|OtuqCt
��q.t�v3mp�w�6��|VorqA�  � � � ´"A�y,��qVorqVsV�Kv3�nqVs*q qF=Gmítuv,t�|~k ��.t�®��!�çv*��|~vP� 1 ��.mw�.�n�pmwqCt
�  � � � |~kh�&v3�nq@y���v3mp�	®n� �  �V|Ck&��q6zëy�®nkh�Ïzës3yO�Rv3�nq�I@7�0!8�DN3UD���qCtuv��pqM|�tuv�t�E ®h|~s3qMtt�y��p®�v3mpyOk �� ���� "J� � e� � 
 � H �î�n�p®ht�|ît*�V|~�wqC�.qVmp°OqVkTorqM�0v3yOs � ´Z7�n�Gmpkn°�|îknyOs3� �ºy�k�t�v3s!|CmpkGv�v*yß|~k�mw�p�Ñ¢E��yrt�qC���ns*y��n�wqV� mítl|C��qV�w� ¢��Tk�y���kßs*qV°�®T¢
��|~s3mw�C|~v*mpyOkc��s3yG�0qCt*tuqCtº��qr´ °n´&( ��� * ´���G®�tfmwv2��y�®n����|C�n��qC|~s7v*yî��q �0y�kGv3s,|��Tm��0v3yOs3x.zëy�s
��7±&v*y�� q�|~k	mp�w� ¢Ü��yrtuqM� �ns*y��n�wqV��´#KEk&zÜ|��0v��D��q��V|~k	y�s*v3�nyO°�y�kh|~�p�wx	�Tmí|C°�yOk�|~�wmp�Vqlv3�nq
Er®�|��Gs!|~v*mí��zëy�s*� |~kh����|Otf��qVkTv*mpyOknqC�	|~��yCorqr�nv3�nq#t�xT�.��qVv3s*mp��q�mp°�q�kToO|~�w®nq7�ns*y��n�wqV�
��|Ot7|.�0yOk��Tmwv3mpyOk�kG®n�	� q�s�y~z��O��( 1 * ´l��nq�k���7±��V|~k�� q tu�ny,��k�v*y.��q&q,Er®nmpoO|C�pqVkGv
v*y	|&�pmpk�qC|~s*�px	�0yOk�tuv*s!|~mwkTvl�ºy�kGorqF= �ns3yO°�s,|~�.�.mwkn°&��s3y����pqV���Gt�qVq^( � * ´J��nq7zëy��p�wy,��mpkn°
�wqV�.��| |Ck��cq�=n|C�.�n�pqlmp�w�p®�t�v3s,|~v3q�v3��|Cv7��7±	mít�|~� ��|Vx�t�|ît�v!|~���pq��ns3yO°�s,|~��´
_�¥ 696 8 2:� G
� <�0��-�C7F1E3%,KACT�,&,BA�3^ACT�.@D W@TF1E3 9eW@TF1E3 & 956K6 >@>�AC7�Y DF1D 7�.-;=<=<
7 � 3@,
,  � �� "J�  
 � H V�  �%,  � �  � + & e� " � 	
 �37#;=A�3@8 � ��R¡� � � ��N�Z�R¡-T�8 D
;=<=<�6'1)3 ` 0N6��ET�Y 3@8�,�,�7%,KA�3/ 7�Y'Y 7�d�6K8 4 1�,eT�IXY'3OW@7�8)��31NS��.@7@4�.VT�?
9�;=<=< 
 > ��
 � � �.mpk �


 e��� � ������e� "J� � e� � 
 �\�@"}�����=�@� � � � � e� �
1�7 ,67 ������� �� 

E�T´w�V�D�

� h



;=A�3^3 ` 0!6��ET�Y'3@8�WX3 6'1)6K8 ,BA�3c1E3@8N1E3),KACT�,2,KA�3^7,��,56K?^T�Y � T�Y[0 3U1)1 T�,/6'1� �_ �  � � 
 W�T�8 De�  B�  �L1 7�Y���3U1J;=<=<�6  OT�8�D 7�8�Y[_%6  P��  !¡
�L1 7�Y ��3 1#;=<>< 
 7
�7©O¨�¨;pº¬ ±rmwk��0q#v3�nq#��|~s,�ç�V|Otuq Ü�V|�t�q � ûmwm��8���nyO�í�ntº����q#°�qVv � �� ¡.|Ck�� � � e� �T�
�  �R¡G´L�ns3yO� ��qV���ß|&�G´p���#KEv3q�� �A��q&°OqVv@ ,  ,¡
�lt�y��porqMt���7± 
 ´7{^q	�V|Ck�v3�nqVk|O�n� � + & �� "J�  
 �@v3y	°�qVv)��,  � � ��� �r´

�@y�kGorqF=7��s3y�°Os!|C�ßt zëy�s#���nmí�!� ±r�í|Cv3qVs�GÇt<� � �nyO�í�nt�|Cs3q¯�V|~�w�pqC� 1�,eT�IXY'3,� qÞ´ °n´R(Ñ������w * ´
��nq�xà|~s*q�q,Er®nmpoO|C�pqVkGv&v*y��0yOkTorq�=��ns3yO°�s,|~�ßt&zëy�s ���nmí�!�àv3�nqßyO�nv3mw�ß|~�¯�T®�|~��tuyO�p®T¢
v*mpy�kht zëy�s3��|��0y�kGorqF=}�0y��.�h|��0v tuqVv@���nm����^zë®ns3v*�nqVs mp���n�pmwqCt�v3�h|~v v3��qc��qVs*v3®ns*��|M¢
v*mpy�k�zë®�k��0v3mwy�k ëy��nv*mp�ß|C��o�|C�p®nq&zë®�k��0v3mwy�k^t�®n���3qC�0v7v*y.�pmwknqC|Cs���qVs*v3®ns*��|~v*mpy�khtÏmwk�v3�nq
�n|Cv!|D�6mít��0y�kGorqF= |~k��c��mw��t3�!�nmwv3�l�0yOkTv*mpkG®ny�®�tº´�KEkîyO®ns��V|OtuqW��q��h|Morq�v*�nq�|O�n�Tmpv*mpyOk�|~�
t�v3s3yOkn° �pmwknqC|Cs�mpkh�TqV��qVk��Tq�k��0q&� � ���nm����.mw�.�n�wmpqCt<v*��|~v�v*�nq7yO�nv3mw�ß|~�K�T®�|C��tuyO�p®nv*mpy�k
m�t ®nk�m'Er®nq�|~k��Xv*�nq���qVs*v3®ns*��|~v*mpy�kXzë®�k��0v3mwy�kàmít	�Tm��q�s3qVkGv3m�|~�n�wqr´X{^q�|C�ít�y���|Vorq�|
�0yO�.��|O�0v��0yOkTorq�= zëqC|Otumw�n�pq�t�qVvV´T�±rqVq�qr´ °n´�( wÞ����� * ´
{^q&kny,� tu®n���ß|~s*mp�Vq�|î�ns*yG�0qC�T®ns*q zëyOs�tuyO�poGmpkn°	v3�nq#��|~s,���V|�t�q ��7±�´�{çq&²�s,tuv

²�kh� � � ��N�NE|C��qV�p�Ñ¢��ºy�k��Tmwv3mwy�knqC�ß�ns3yO�n�pq�� �!´NKûz�� � �� � � ¡T��v3��qVk�v3�nq �h|~s!�^�V|Otuqr��V|Otuq��^�TyrqCt kny�v �nyO�í��´ KûzP� � �� � � ¡G��v*�nqVk ��q�t��nm zëv	|Ck�� yO�nv!|Cmpkàv3�nq��0yOkTorq�=
�ns*y�°Os!|~����7± 
 ´ {^q v3�nq�k^tuy��worq&v*�nq#IX3 1�,�Y'3UTF1�, 1 ` 0CT�.X3 1 ��.@7�IXY'3V? ë�pqC|Otuv�t�E ®h|~s3qMt
t�y��p®�v3mpyOkXyCz��.mpk�mp� ®n� kny�s*� �#|~k�������qC�)� ��,  � � �,���" � � �� � 
 � H �+� " �r´ Kûz
knyOvV��v3��qVkXv*�nq���|Cs!� �V|Otuqr�¯�V|�t�q��&ëmpm(� �TyrqMtîkny�v��ny�����´5��v*�nqVs���mítuqÞ� ��qß²�k��X|Ck
qVmw°�qVkGorqC�0v*y�s � + & �� "�� 	
 � tuy�v*��|~v-��,  � � � � � ´ ��T®ht0��v3�nqæ�0y�kh�Tmpv*mpy�k
kG®n�	� q�s6y~zJ��7± mpk	v3��q���|Cs!�ß�V|Otuq��TqV��qVk��nt@y�kßv3��q7�0yOk��Tmwv3mpyOk.kG®n�î��qVsJy~z�²hk��Tmpk�°
|CkXqVmw°�qVkGorqC�0v*y�s � |Ck�� v*�nqß��qCtuv	�pqC|Otuv	t�E ®�|Cs3qCt	tuyO�p®nv*mpyOk ,  ´ �ny�s q�=n|C�.�n�pqÞ����q
�Gkny,�Rv3��|Cv]� " � � �� � 
 mít7t�mpkn°O®n�í|CsV´@Kûz�v3�nq k�qF=Tv�qVmp°OqVkToO|C�p®nq m�t2��qV�w�6t�qV��|Cs!|~v*qC���
� � ��N� �#� � � �� �,�Tv3��qVk ,  ��|~kß��qÏzëyO®nk���|~k��.v3��q ��s3y����pqV�:mít ��qV�p�Ñ¢��0yOk��Tmwv3mpyOknqC��´
�±rqVq�qr´ °�´Z( 1T��±rqC�ºv3mpyOk��T´ t ´p� * zëy�sl|	�TqVv!|Cmp�wqC�.�Tm�t3�0®�t*tumwy�k�´ �
S2U�8�694 : ¥ 2�� 'A� ��3@,

� ��� � ��� ¡
¡ "#� �����  �C�	� �2� 5
 �  � � 3 �)

d A�3V.X3 5  
 �� ��ST�.�3�� 3V.X,50N. I@T�,5657�8N1#6K8:,KA�3�D�T�,eT�7��6K.@1�, 1�0��-�C7F1E3Q,BACT�,c,BA�3B��3@.Xa
,50N. I@T�,5657�8N1^T�.�3)T�Y Y!2-7 ;=A�3@8 ,BA�3]ACT�.VDQW@TF1E3�9eW@TF1E3�&=956K6 >@> AC7�Y DF1#W�,KA�3^7,��,/6K?^T�Y � T�a
4�.VT�8�4N3c?)0NY ,/6���Y[6�3V.)6'1L�  ��� ���� � � "&��W�T�8�D%,KA�3)IX3U1�,ZY'3UTF1�, 1 ` 0CT�.X3 1c1 7�Y[0N,5657�8 6'1
��A����$" � 	
 � H � ��� �¡�� d�6K,BA � ����T�R�#" �)7);=A�3�7,��,56K?^T�Y�1 7�Y[0N,5657�8J6'1 7�IX,eT�6K8=3UD

� t



 �.V7�?
�  � �  E¡D�>� �� � � ¡� � � �	� �� � �  E�T´w�V�D�

 7�.�9K1�?^T�Y Y >Q8�7�8 ��3@.@7���3@.�,/0!. I@T�,5657�8N1#.R,KA�3c7,��,/6K?^T�Y � T 4�.VT�8�4N3&?)0!Y[,56���Y[6�3@.L�  6'11�,56KY'Y�0!8�6 ` 0�3%T�8 D "&�2� ��6'1^,BA�3]1�?^T�Y Y'3 1�,]3V6 4N3@8)�ET�Y 0 337 8  
 ��¡-.L,KA�3@8H,KA�3]ACT�.@D
W@TF1E3L1�,56KY'Y=AC7�Y DF1#WR,KA�3c7,��,/6K?)0!? 6'1c7�I�,�T�6K8=3UD> �.V7�? �  � "&�T��� W�T�8�D

�  � �   5  �  �
���	� ������ ��� ���
	¡ � � � ¡
� � ��� 

d A�3V.X3 � 6'1cW@AC7F1E3@8�,�7Q7�IX,eT�6K8-���  ��� ��.Z337 4�7�d�6K,KA �&�

3� � � � � ��� �2� 5� � �A" �� �
� � � � �N 

�)3 � 3V8�D�6K8�4H7�8S,KA�3#W AC7�65WX3 76 %1�6 4�8�.O,BA�3 1E3%1 7�Y 0N,5657�8N1 W@7�8)��3@.e4N3Q,e7-Tf1 7�Y[0!,/657�8 6K8
Ü�T´p���
� .�TF1],KA�3D��3@.�,/0!. I@T�,/657�8N1OW@7�8)��3@.�4N3O,�7 ��3@.@7�79K 7�.�3U7���3@.#.ZTH;�T�_�Y 7�. 1E3V.X6�3 1Q3 NEa�CT�8N1�657�8%1@AC7�d 1&,KACT�,Z���  E¡D� " �   5  �  �D� ��� �&�� 5 �)��� ������� ��� �
 7�.Z1�?^T�Y'Y)��3@.�,/0!.XaI@T�,5657�8N1�78Q 
 �� ¡-.%,KA�3@8 dR3fACT���3J,KA�3-3UTF1�_ W@TF1E337 ;=A�3J0!8�6 ` 0�3 7,��,/6K?^T�Y � T 4�.@T�8�4N3
?)0!Y[,56���Y[6�3@. �  "4"&� � �JT�8�D%,KA�3&0N8C6 ` 0 3O7,��,56K?)0N? 6'1 7�IX,�T�6K8 3UD  �.V7�?

�  � � ������ ��� ��� 	�
� � ��� ��� 	 � 

d A�3V.X3A�  1 T�,/6'1 �Z3U1�,KA�3���7F1�6K,56���3#DN3���8�6K, 3V8=3 1@1 W@7�8�D�6K,/657�8 TF1#d 3VY'Y&TF1 ���  � � �)7
;=A!6'1&6K?D��Y 6�3 1c,BACT�,

� �W� 5� ���!"J�   �
��� 


"#� ���W"J�   �
� �! 

<�6K8 WX32�  � "&�^T�8�D ������ ��� ��� 	 � �O.RTF1�,BA�3V��3@.�,/0!. I@T�,/657�8N1R4 7 ,e7 23. d 3�1E3@32,KACT�,�,KA�3
7,��,56K?^T�Y 1 7�Y[0!,5657�8N1^W@7�8)��3@.�4N3cT,�-��.V7,��.X65T�,\3@Y[_�7
� ��� # � �)���# �"!g�)� #���%�# � #�� !%$'& �)( �)� 	�! � �
��nm�t@|~�p°Oy�s*mpv3��� zëqC|~v*®ns3qCt6qXM1�0mwqVkTv���|Ck��T�pmwkn°&yCz�v*�nq�qM|�tux	|Ck��îv*�nq��h|~s!���V|�t�qr´-KEv@mít
�T®h|~� ¢Ü��|OtuqC��mwk�v3�h|~v7mwv�mwv3qVs,|~v3qMt�y�k�v3��q �T®�|C�6oO|~s*mí|~���pqC�K´���nq&�ß|Cmpk ��yOs8�ßmpk�v3�nq

�?1



mwv3qVs,|~v3mwy�k�t�mít@|&�@�ny��wqCt �Gx&zÜ|��0v*y�s*mp�C|Cv3mpyOk ®�tuqM� mwkîv*�nq�qVoO|~�w®�|~v*mpy�k	y~zi|���qF��v3yOk.t�v3qV�
zëyOs2�K��|�t���qV�w��|Ot�mpk�| t3|VzëqV°�®�|Cs!�Tmwkn°	|~kh�1®�����|~v3mwkn°	t3�!�nqV��q�v3��|Cv��ns*yG�T®��0qCt�q�mpv3��qVs
|î��yOmpkGv �ßzës3yO� ���nm���� Er®�|O�Ts!|Cv3mí� �ºy�kGorqVs3°OqVk��0q�qVk�t�®nqCtº��y�s�s3qM�T®��0qCt�v3��q mpkGv3qVs*o�|C�
yCz6®nkh�0qVs3v,|~mwkTv�x&zëy�slv3��q7y��nv*mp�ß|C���K´�KEkßv3�nq7��|~v*v3qVsl�V|Otuqr�Gy��nv*mp�ß|C�pmwvux m�t�s*qC|��!�nqC�î�Gx
v,|��Gmpkn°��ns3mw�ß|~��tuv*qV��t�v3y�v3��qî��y�®�k��n|~s*xày~zlv3��q.��|~�w�E´ KEk���yOv3���V|�t�qCt0�6°OmporqVk^v ��y
��|Cs!|C�.qVv3q�s!t � � |~k�� � � mwk E¡�����!�Kv3�nq |~�p°Oy�s*mpv3��� v3q�s3�.mwk�|~v*qCt�mpkæ| ²�knmwv3q kG®n�î��qVs
yCz6mwv3qVs,|~v3mwy�k�t ��mwv3�æ|~k�|~�n��s3y,=Tmw�ß|~v*q�tuyO�p®nv*mpyOk �� ����mí�!�ßt3|Cv3mítE²�qCt

�  ����#" �  � � � E�N" � � �r�ß|,=���� �  �� � � �  � ����L�4*� � � � ���Q E�T´w���
3 , *�:</7) ¥��
ëm���j7t�q |	t3|VzëqV°�®�|Cs!�Tmwkn°ß|Ck��c®n�K�n|Cv3mwkn°.�ns*yG�0qC�T®ns*q&v*yîs*qC�T®��0q�v*�nq&mwkT¢
v*qVs3oO|C�ny~zK®nk��ºqVs3v,|~mpkGv�x ( ���: ��� * zëy�sT�  |~k�� mp���ns3yCorq6v*�nq�®n�n��qVs@��y�®nkh�� � zëyOsW� � e� �!´
ëmpm(�6�|��rq�|&�lqF��v3yOkßtuv*qV�îv*y&mw�.�n�pm��0mpv*�Ñx&t�y��worq �,e�$" � 
 � �

� �+�T� ��zëy�s
�K´
ëmpmwm���Kûznv*�nq6��yrt*tump��mp�pmwv�x�yCznv*�nq@��|~s,� ��|�tuq�Ü�V|�t�q��D��mít��Tq�v3qC�0v*qC�NX���� � � � "
� �,��v!|,�rq.| ��.�6K?^T�Y 1�,\3'��v*yßv3�nq ��y�®�k��n|~s*x ����mp�pq	t�mp�	®n�pv,|~knq�y�®�t��px.s*q0¢
�G®��0mpk�° v3�nq�y����3qM�0v3mworqfzë®nkh�0v3mwy�k�´
ëmpo ��KûzK|l®nknm'Er®nq�®nk��0yOk�tuv*s!|~mwknqC�&�.mwknmp�	mp��q0sKqF=Tm�tuv,t<|Ck��&mít<mwk&v*�nqltuv*s3mí�ºv
mwkTv*qVs3mwy�s@y~zJv3��q7v3s*®�tuv�s3qV°Ompy�kÖ�nv3�nqVk�mpkß|Cv��.yrt�v�v ��y&mpv*qVs!|Cv3mwy�k�t�v*�nq�|~�Ñ¢
°Oy�s*mpv3��� ��mp�w��v3q�s3�.mwk�|~v*q7|Ck��1²�kh�cv3��mít�y���v3mp�1|~��t�y��w®nv3mwy�k�´

Z7t*tu®n�.q � " � 
 � ¡G´ ���qVs3q^|Cs3q}�Tmít*|��ToO|~kGv!|C°�qCtßmpk |C�n�n�pxGmpk�°X�lqF��v3yOk�GÇt
�.q�v3�nyG��v*yc²�k��}|cs3yryOv&yCzlv3�nq zë®nk��0v*mpyOk$1� � �c� � ���� � � �2" � ´!�ny�sC� " � � �� �
|Ck����0�wyrt�q v*yA� � �� �,�nv3�nq�y�s*v3�nyO°�yOk�|~�J�Tmí|C°�yOk�|~�wmp�C|Cv3mpyOk�yCzR�Rtu�ny,�lt�v3��|Cv

12 � ��� ���  �$"J� 
 � �
� � � �+� " �
	 �

�
� � e� ��"J� ��)

zëyOs	tuy���q��ºy�k�t�v!|~kGv!t
�
� � ¡���n´à���mít&zë®nk��0v*mpy�kàm�t&�nmp°O�n�px^kny�k��pmpk�qC|~s&zëyOsîoO|~�w®nqCt

yCzN��knqC|CsC� � �� �,�����nm����^q,Er®�|~v*qCt v*y^tu�py,�:�0yOkTorq�s3°�q�k��0q zëy�s �lqF��v3yOk�GÇt��.qVv3��yG��´
³�yOs �q0¢*±ry�s*qVk�t�qVk�tuy��worq�v3�nq�q,Er®nmpoO|C�pqVkGv�t�y~¢£�V|~�w�pqC�ßtuqM�0®n�í|Cs�q,Er®�|Cv3mpyOk

�  ���R� � �
� " �

���� � � � � ¡! E�T´Ô�
�

�±rqVq	��qVmpk�t*��� ( � h�* � ( � t * |~k�� A�qV�K�TqVk ( ��1 * ´ �æ��nq s,|~v3mwy�k�|C�@tuv*s3®��ºv3®ns*q y~z)���� ��� � � �
t��ny,�ltfv*��|~vlv3�nm�t�zë®nk��0v*mpyOkcm�t��pqCt*t�kny�k��pmpk�qC|~s��TmE´ qr´

�  � ��	 �
� " � � ��N�#"J�

� �


�Ww



zëyOs�t�y��.q
� � � ¡T´J��nqVs*q0zëy�s*qr�r��qF��v*y�k�GÔt6�.qVv3��yG� |~�n�n�wmpqC�&v*y7v3��mít<zë®nk��0v*mpyOk@��mp�p��� q

�.yOs3q@qXM1�0mpq�kTv�´<�lknq��V|Ck |C�ítuyÏtu�ny,� �  ���Ömít�|7�0y�kGorqF=�zë®�k��0v3mwy�k tuv3s*mí�0v*�px7mwk��0s*qC|�t�mpkn°
yOk$8" � B� ��e� �8�,´

KEk��ns!|O�0v3m��0qr��v3�nq	³ç±1|~�w°�y�s*mpv*�n� ®�t�qCt7v3�nq |~�w°�y�s*mpv*�n� ��qV�wy��Rv*y��ºy��.�n®�v3q�v3�nq
��q���v3y�k}tuq E ®nq�k��0q �D�%$ � ���nqVknq�orqVsL�%$ " ¡ß|Ck���tuv*s3m��0v3�wx�t*|~v*mít£²hqCt v*�nq	tuv*s3qVkn°Ov3�T¢
qVk�qC�ßtuqC�0yOk���y�s,�TqVsly��nv*mp�ß|C�pmwvux	�ºy�k��Tmwv3mwy�k�t�� " �%$ 
 � ¡ Ütuy.v*��|~vlv3�nq	�@�ny��wqCt �Gx
zÜ|O�0v3yOs3mp�M|~v3mwy�k��V|Ckc��q#®�tuqC� �!´
T :<V ¨n© /<*WI�6 G
� 'A� � 1@1�0!?%32�%$c��¡#T�8�D)� "J�%$ 
 � ¡H956'7K337T� $#" � � e� �8� 7

0-7  T�WX,e7�.�� "J� $ 
 ��� � � 9 R AC7�Y'3U1#"E_> T�WX,e7�.X6��ET�,5657�8F>�7
&)7>< 7�Y���31.� 7�.2�:.��Z����� � � 9 � � �  �%$ �/>�7
+ 7>< 7�Y���31.� 7�.2.).��Z� .C� �/7
0 7 � 3@,-�%$ � � � �%$2"�� ���	�� 5 ���

� � 7 ���	� � 
 ;
 � 9Kbc3@d�,e7�8f1�,\3'��>�7
Kûz�|�®nknm E ®�qc®�k��0y�khtuv3s,|~mwknqC���.mpk�mp�.mÑ�VqVs�qF=Tm�tuv,t&mpkàv3�nq�t�v3s3m��0v mpkGv3q�s3mpyOs&yCz�v3�nq

v*s3®�t�v�s*qV°�mwy�k��nv*�nq&yO�nv3mw�ß|~�#�  mít�¡T´ KÜzJv3��q&mpk�mpv3m�|~�#�ßmítltuv3s*mí�0v*�px	�pqCt*tfv*��|~kæ¡T�Ktumwk��0q
�Rmít�� yÞtumwv3mporq �Tq0²�k�mpv3q |~k���� "J� 
 � ¡T��v*�nq �ºy�kGorqF=Tmwv�x.|Ck����.y�k�y�v3yOknmí�ºmpv�x.y~z �mw�.�n�pmwqCt�v*��|~v#v3�nq.k�qF=Tv ��qF��v*y�kàmpv*qVs!|Cv3q zëy�sA�^mít t�v3s3m��0v3�wx�°�s*qC|~v*qVs&v*��|~k�¡T´^��nq
t*|MzëqV°O®�|~s,�Tmpkn°}t3�!�nqV��q v3�nqVk}s3qCt�qVv!t@��v3y�v*�nq.®n��� q�s � yO®nk��J� � ����mí�!�çm�t&kny,�:¡
|Ck��cv*�nq#|~�p°Oy�s*mpv3����v3qVs*�.mpkh|~v3qMtâmwk�|~vl�.yrt�v�v ��y	mpv*qVs!|Cv3mpyOk�tW@( ��¡G�euâ° t 1�� * �!´

Kûzlv3�nq�y��nv*mp�ß|C��tuyO�p®nv*mpyOk�mít&yOk v*�nq.��y�®�k��n|~s*xày~z�v3�nq.v*s3®�t�v s3qV°OmpyOkX|Ck���y�knq
�V|Ck�²�k���| � 0 tu®��!��v3��|CvL� 0 " � � �� �f|~k�� �  � 0 � � ¡G��v3�nqVk Zl�p°�yOs3mwv3�n� �T´w�&��|Ot
E�¢ Er®�|O�Ts!|Cv3mí�	�0yOkTorqVs*°�qVkh�0q	|�t�xT�.��v3y�v*mí�V|C�p�wxr��|C°r|Cmpk��Gx�v3�nq��0yOkTorqF=Gmpv�x�|~kh�ç�.y�k�y~¢
v*y�knm��0mpv�x�y~z � yOk �" � B� � e� �8��|Ck��.t�mpk��0q � mít6knqV°Þ|~v3mworq�zëy�s@�í|Cs3°Oq�knq�°r|~v*mporq�oO|~�w®nqCt
yCzT�K´ AlqVk��0q7mwv��h|�tl| ®nk�m'Er®nq&s*yry�v�|~k�����q���v3y�k GÇt��.qVv*�nyG���ºy�kGorqVs3°OqCt��.y�k�y�v3yOkT¢
m��V|~�w�pxA���nq�k�mpknmwv3mí|Cv3qC�îzës*y�� � 0 ´l{çq mw�p�p®htuv3s,|~v*q v*�nmítlmpk ��mp°�®�s3q �G´p�O´���nq	�0®ns*s3qVkGv
mwkTv*qVs!t�qC�0v3mwy�k ��mpv*�cv*�nq&�T¢£|�=Gmít�y~zJv3��q v,|~kn°OqVkGv��pmpk�q�v*y v3�nq#�0yOkTorqF=&zë®�k��0v3mwy�kßxGmpqV���nt
v*�nq@knqF=Gv<mwv3qVs,|~v3q@mwk&�lqF��v3yOk�GÇt��.qVv*�nyG��´�A�y,��qVorq�sV�0mÑz �  � 0 � " ¡T�Ov3�nqVk�v*�nq���q���v3y�k
t�v3qV�ß�ß|Vx	kny�vl�ns3yCoGmí�TqÏ| °OyryG���ns3qC�Gmí�0v*mpy�kßyCz�|&s3yryOvV�Ktumpkh�0q�v3�nq#�T®�|C�6�ºy�k�t�v3s!|CmpkGv!t
yOk$��|~s3q k�y�vlv!|��rq�k�mpkGv3y�|����0y�®nkGv����nqVk�qVoO|~�w®�|~v*mpkn°	v3��q ��qF��v*y�kætuv3q���´LÜ��nmít�mít
�Tm�t3�0®ht3tuqM�1mwkßv3�nq#��{ |C�n�ns3yÞ|��!����qV�wy���´ �
�lqVknqVs*mí�V|C�p�wx�mwv�mít�|~�<�¯|Vxnt���yrt3t�mp�n�wq�v*yf²�kh�&|W�&0 " � � �� � ��mpv*� �  � 0F� � ¡G�rtumwk��0qt��ß|~�w�T��qVs*v3®ns*��|~v*mpy�khtâyCz�v*�nq7��|~v!|�|Vory�m��&v3�nq�yOs3v*�ny�°Oy�k�|C�pmpv�x��0y�kh�Tmpv*mpy�k yCz�v*�nq���|~s,�

�V|Otuqr´ KEk�v*�nq	qC|�t�x��V|Otuq ���� � � � m�t |.zë®nk��0v*mpyOk�v3��|Cv&v,|��rqCt�|~�w�@o�|C�p®nqMtÏzës3yO��¡cv*y
� ����qVk �ßoO|~s*mpqCt�zës3yO� " � v*y � ���� �,��|~k���v*�T®�tº�Tzëy�sL�  "4� "4� � ��N�!� �  � ��mít

�?C



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
−20

−15

−10

−5

0

5

10

15

20

25

�������
���
	
������������
����������������������
� ��������������! ����!"
 ������#�%$ �������

&'
()* +,
-

� ��.%/�0�1�2!3
�<mw°�®ns*q&�G´p���@��qF��v3yOk�GÇt���qVv3�nyG�A��mwv3�ßv3�nq#t�qC�0®n��|~s�zë®nk��ºv3mpyOk�� �  � �!´

��yrt�mpv*mporqr´ ��q�v ��q���|Vorq7v3y ��q#�V|~s*q0zë®n� ���nqVkßv3�nq�y�s3v*�ny�°Oy�k�|C�pmwvux1�0y�k��Gmpv3mwy�k�|~�w�.yrt�v
�nyO�í�ntº�~v*�nq�t�y~¢£�V|~�w�pqC�^T�Y[?^7F1�,=ACT�.VDLW@TF1E3!´*K£k�v*�nq�|~�p��yrtuv��h|~s!�#�V|�t�qr�C�ns3yO�n�pqV�1t�yG�V�0®ns
mÑzW�  mít#�0�pyÞtuq	v3y � � �� �,��tumpkh�0qîv*�nq ��zëy�sP���nmí�!� � " � � �� ��|~kh� �  � � � ¡�|~s3q
�0yOkTv,|~mwknqC��mpk^|ßt��ß|~�w��mpkGv3qVs*o�|C�E��mÜ´ qr´7mwv7mítl��|~s,�+v*y1²hk���v3�nq � 0 �Tmít*�0®�t3t�qC��|~��yCorqr´
�n®ns*v3�nqVs*�.y�s*qr��Z��p°Oy�s*mpv3��� �G´p�î�1|Mx��h|Morq1�0y��.��®nv!|Cv3mpyOk�|~���Tm Mß�º®n�pv*mpqCtº�<t�mpk��ºq.v3�nq
�ß|Cv3s*mí�0qCt&�4"4�%$ 
 � qM�0y��.q�mp�p�Ñ¢��ºy�k��Tmwv3mwy�knqC�K´ç�lk�v3�nqßyOv3�nqVs �h|~k����@mpk}v3�nqßqC|Otux�V|Otuqr�nv*�nq zë®�k��0v3mwy�kßmítltu��yry�v3��knqC|CsW�  ´ �hyOs3v*®nk�|~v*qV�pxÞ�nv3�nq ³ç±.|C�p°Oy�s3mwv3�n� ��|Ot�|Ck
qXM1�0mwqVkTv��¯|Mx�v3y	��|~k��G�pq�v3�nq���|Cs!���V|�t�qr´

4 ��� �� � � ����65 	 ������������������  �87 9;: ��5=< �  	��?>

�ns3yO� �<mw°�®ns*q&�G´p�O� ��q�°�qVv�v*�nq7zëy��w�py,��mpkn° mwk��Tm��V|~v*y�s�y~zJv3��q qM|�tux��V|Otuq7zëy�sl��7±�´
_�¥ 696 8 G
� 'A� <�0��-�C7F1E3 ,KACT�,W���:�.mpk��O¡�B� � e� � � T�8�D �  � � � ¡ 9\3 ` 0N6�� T�Y'3@8�,5Y[_
���� � � � � �X> 7Q;=A�3@8 ,BA�3&ACT�.@D W@TF1E3%9eW@TF1E39&X>QW@T�8C8�7�,�7EW@WX0N.V 7�.J;=<=<).�6'7K337W�  "
� � ��N�37

A�y,��q�orqVsV� �<mp°O®ns3ql�G´p��|C�ít�y&t��ny,�lt6v3��|Cv��lqF��v3yOk�GÇt<��qVv3�nyG� ��|~k �ns*y~oGmí�Gql|���yry�s
�ns*qC�Tm��0v3mwy�k.zëy�sL�  mÑz �  � � "�¡�|~k�� �  m�t7�0�pyÞtuq�v3y1¡.|~k�� � y�sP� � ��N�!´���nm�t2��yO®n�í�
s*qCtu®n�wv<mwk&�ß|CkTx���|����Tv*s!|O�)�Gmpkn°lt�v3qV�ht<v3y�²�k��&v*�nq�|C� yCorq��&0�ëqC|��!�&yCz ���nmí�!�&mwkToryO�porqCt

�?F



|Ck.|Cv3v3q��.�nv3qM�î�@�ny��wqCt �Gx zÜ|O�0v3yOs3mp�M|~v3mwy�k��J|Ck��î�ß|,�rq�v3��ql|~�p°Oy�s*mpv3����mpknqXM1�0mwqVkTv�´5Z7t
�Tm�t3�0®ht3tuqM��|~��yCorq&mwkç±rqM�0v3mwy�k��T´w����mwkcv*�nq&�h|~s!����|�tuq!E�V|Otuq �
�!�K|.t�y��p®�v3mpyOk�v*yß��Ï±
�V|Ckß� q#y��nv,|~mwknqC�.�Tx	²�s!t�v�²�k��Tmwkn°.|	tuyO�p®nv*mpyOkJ�� ��� e� �8�@v*y v3�nq#t�xnt�v3qV�

�� "J� � ��N� 
 �\�C� � E�T´Ô�
�
��mwv3�J������� �r´-KûzÖtuv3s*mí�0v�mpk�q,E ®h|~�pmwv�x��nyO�í�ntº�+����� " �r��v*�nqVkP��q�k�qVqC� |~k q�mp°�q�kTorqC�ºv3y�s
� + & ��J"J� � ��N� 
 �!�n|Ck�� � + ����t�®����ßv*��|~v^���� � � �� ������� � �2� �r�GmE´ qÞ´

�  � �� � � �� ������� � E�T´ h �
t*|~v3m�t£²�qMtÏv*�nq y���v3mp�1|~�pmwv�xß�0y�kh�Tmpv*mpy�kht0´ ��nq zëy��w�py,��mpk�°.�pqV���ß|&�Txæ³�y�s��q0¢3±Þy�s3q�k�tuqVk
( ��¡ * m�t�v3�nqN�rqVx	v3y	mp���n�pqV�	qVkrv*mpkn°�v3��mít�mí�GqC|&kT®��.qVs3m��V|~�w�pxO´
_�¥ 696 8dG
� 2 Q �7© /7698;: « * ¥ 4�* ¨ *WI ¥"s@¨e, ) ª 8 ©~¦$S � ��3V,�¡," � "5�OIX3 4�6���3@8�T�8 D
1�0��-�C7F1E3L,KACT�,

� "J� 
 � � � �9 ��J"J� 
 �\�A� �� �#� ¡N E�T´ t �
� 3@, � + � � 1 T�,56'1� �_

��� � � � � � � � E�T´ 1
�
T�8�D

� � � � � � � �� ����� � "J� � � �V E�T´ w �
;=A�3@8 � � ��L� � �#" � ��  � �!� � � � ��  �)�[ E�T´ C
�
d A�3V.X3��  6'1O7,��,56K?^T�YO 7�.Q;=<=<
7

{^qT��mp�p��°�qVv@��|O�)�#v3y�v3�nm�t���qV�.�ß|�mwkc±rqM�0v3mwy�k"1T´w��� q��py,��� ���nqVs*q2��qltu�ny,��v3��|Cv
v*�nmít��pqV���.|7mít��.qC|Otu®ns*mpkn°	|	�T®�|C�pmwvux�°r|~�Ö´��ly�v3q#v3��|CvLÜ�T´ t �¯|~k�� E�T´ 1
��°O®�|~s,|~kGv3qVq
v*�nq7�G®�|~�Ö|~k��î��s3mp�1|~�TzëqC|Otumw�nmp�wmpv�x �0yOk�tuv*s!|CmpkGv!t�mwkîv*�nqly��nv*mp�ß|C�pmpv�x#�0yOk��Tmpv*mpyOk�t2Ü�T´p�,�!´
Z �0y�khtuq,Er®nqVk��ºqcyCz�v3��mít&�pq��.�ß|.mít&v*��|~v	m z ��q��V|Ck �!�nyryrt�q�| � ��mwv3� |^�0yOsu¢

s*qCtu��y�kh�Tmpkn° � v3�h|~v.m�t.tu�ß|C�p�Ü��v3�nq�k � � � m�tîknqC|Cs3�pxàyO�nv3mw�ß|~�Ü´�K£k v*�nq^|~�w�.yrt�v
��|Cs!� �V|Otuq E�V|Otuq��D�!� ����qVk4�àmít	�0�pyÞtuq�v3y � � e� �!� ��q���|~kXq�=T��qC�0v v*�nmít v3y}��|~�T¢
��qVk}|�t � ��mp�w�6��qîknqM|~s3�wx^tumwkn°�®n��|~s�´.��nq�|~®nv*�ny�s,t&®�tuqM�ç|�� Ku� u�Z7� � ëkny,� ®n�T¢
°Os!|��GqC�îv3y	��Zvu�Z7� �L��v3qC�!�nknm E ®nqNÜtuqVq ( ��¡G�T��´ t wÞ� * �G|Ck��ß�7³��� |~v¯�W?�� ± �
�T�T��¢
knq�yrt0´ �ß�Vtº´Ç|~k��E´ °OyCo � knqVyrt � t�y��porq�s!t � j ���c�Ç�7³��� � �lv*y^�0y�k�t�v3s*®��0v	|�orqC�0v*y�s �� t�®����v*��|~v^� � �� �7mít�t��ß|~�w�E´ Z orqC�0v*y�s  � ���nqVs*q&qC|O�����0yO�.��y�knq�kTv�yCz  ��|�t�|~k�|C��tuyO�p®nv*q

�O¡



oO|~�w®nq�y~zJ�O��mít6�ºy�k�t�v3s3®h�0v3qC� t�®��!� v3��|Cv6v3�nqlt�y��w®nv3mwy�k � v*y � � � �  mít<��|~s*°�qr´J��nqVk��
|.t�y��w®nv3mwy�k �.v*y �	� � �5m�tfyO�nv!|CmpknqC��|Ck�� �� � � ��)����+�C´���qC�V|~�w� � " � 
 � � � ��´
Kûzâ��mít�t�mpkn°O®n�í|CsV� � �� � ¡ m�t�y��nv,|~mwknqC��´��lv3��qVs8��m�tuq

� � �� ��� 3 "-3� � � �r�.mwk � � $ $&��� � ��� " �  E�T´ F
�
���nq�s3qZ" mít�v*�nq��Gmp�.qVkhtumpyOk7y~z �&� � m�t�|~k ®n�n��qVs���y�®nkh�&y�k v3��q�t�®n�Ry~zKv3��q�|C��tuyO�p®nv*qoO|~�w®nq�y~z@v*�nq#�0y���� yOknqVkGv!t�yCz �R|Ck��cv*�nq � $�$DGÔt�|~s*q&v3��q&�Gmí|~°Oy�k�|C�<q��pqV�.q�kTv,tâyCz ��´
Kûz��.m�t�knqC|CsW� � e� �!��tuyO�.q�q��pqV�.q�kTv6yOkßv3�nq��Gmí|~°Oy�k�|C�<yCz@� mít�k�qC|~s��Vq�s3y |Ck�� � � �� �m�tfknqM|~s7�Vq�s3yn´l³�yOs3qVyCorqVs��n°�mporq�k�| zëqC|Otumw�n�pq#tuyO�p®nv*mpyOk�mpk�t�mí�Tq#v3�nq#v3s3®htuv7s*qV°�mwy�k���v3�nq
�Tmws3qC�ºv3mpyOk � �� ���nm����ßmp���ns3yCorqCt<v*�nq�y����3qC�ºv3mporqlzë®nk��0v*mpy�kßoO|~�w®nq�mít��!�nyrt�qVk�´
4 � 	 9 �?> > � � � <�� 7 9 : � 5=< �  	��?>

��nq�³ç±UZ��p°Oy�s3mwv3�n��v*s3mwqCt6v3y#tuyO�porq���Ï± ®htumpk�°&�lqF��v3yOk�GÇt6�.qVv*�nyG�"Z��p°Oy�s3mwv3�n� �T´w�
|C�n�n�pmwqC�çv*y�v3�nq�tuqM�0®n�í|Cs&q,Er®�|Cv3mpyOk �  � � � ¡T��E�G´Ç�
�,´���nm�t&mít |��T®h|~�l|~�w°�yOs3mpv*�n�
mwk�v3�nq�t�qVk�tuqßv*��|~v mwv mít mwv3qVs,|~v*mpkn°�yOk v*�nq��T®�|C��o�|Cs3m�|~�n�wq �K´ A�y,��qVorqVs���v3�nqßv ��y
�T®h|~�@mpknq E ®�|C�pmwvux��0yOk�tuv*s!|CmpkGv!t�mwkçv*�nq y��nv*mp�ß|C�pmwvux��0yOk��Tmwv3mpyOk�tLÜ�T´p�,��|~s3q	knyOv v,|��rqVk
mwkTv*y�|O�V�0y�®�kTv ���nqVkX²�kh�Tmpkn°^v3��q^��qF��v3yOk t�v3qV��´ KEk�t�v3qC|O���l|�t3|VzëqV°�®�|Cs!�Tmwkn°à|Ck��
®n�K�n|Cv3mwkn°�t3�!�nqV�.qßqVmwv3�nqVs�s3qC�T®h�0qCtîv*�nq�mpkGv3qVs*oO|~�ly~z ®�k��0qVs*v!|~mwkTv�x�zëy�s ��y�s.²�k���t
|çoO|C�p®nq�y~z �J����qVs3qHE ®�|O�Ts!|Cv3m����0yOkTorqVs*°�qVkh�0qßv!|��rqMt yCorqVs �fmwkX��y�v*� �V|�t�qCtîv*�nqCtuq
mwknq,Er®�|~�wmpv�x��0y�k�t�v3s,|~mpkGv!t�|~s*qçqVorq�kTv*®�|~�w�px�t3|Cv3mítE²�qC� ®n�5v*yX|àv3yO�pqVs,|~k��0qÞ��mE´ qr´�v3�nq
|C�p°�yOs3mwv3�n���ß|~mwkTv,|~mwk�t7�T®�|C��zëqC|Otumw�nmp�wmpv�x�®�t�mpkn°��nqV®ns*mít�v3mí�	t3�!�nqV��qCt0´!�h®�s3v3��qVs3�.yOs3qr�
v*�nqß|~�w°�yOs3mpv*�n� mít#tu®��!��v*��|~v#m zlv3��q.t�y��p®�v3mpyOkàv3y���7±�m�t ®nknm E ®�q.|Ck����pmpqMtÏmwk�tum��Tq
v*�nq�v3s*®�tuvßs3q�°�mpyOk�ûmÜ´ qr´5mwv.mít.|�®nk�m'Er®nq�®nk��0yOk�tuv*s!|CmpknqC�X��mpknmw� ®n� �,��v*�nqVk |Vzëv3qVs
|Cv.�.yrt�v.v ��y�mwv3qVs,|~v*mpy�kht0�W� � ¡�mítîv*s3mwqC�X|Ck���|Ck�yO�nv3mw�ß|~�lt�y��w®nv3mwy�k mít zëyO®nk���´
Kûz�v*�nq�|C�p�.yÞtuv ��|Cs!� �V|Otuq$Ü�V|�t�q��D� mít	�TqVv*qC�0v3qM����mÜ´ qr´ �  � �&�wmpqCt&mwkXv3��q�mpkGv3q�s3mpyOs
yCz�v3�nq�v3s*®�tuv	s3qV°OmpyOk���v3�nqVk |+��s3mp�1|~��t�v3qV��v3y�v*�nq���yO®nk��n|Cs3xXm�t v,|��rqVk�|Ck��Xv3�nq
t�v3y����nmpkn° �0s3mwv3qVs*mí|�m�t@���nqM�)�rqC�K´��nqF�Xmwv3qVs,|~v3mwy�k�t@|Cs3qlknqVqC�TqM�&mpk	�ns!|O�0v3m��0q�m zÖv3�nm�t���|�tuq
yG�V�º®ns!tº´TE�xG�nm��V|~�w�pxr��yOkn�px��M¢£� mpv3q�s!|~v*mpyOk�t�|Cs3q7knq�qC�TqC�&zëy�s��wy�� |O�V�0®ns,|��0x�tuyO�p®nv*mpyOk�t0´
A�y,��qVorqVsV�V��mp°��	|O�V�0®ns,|��0x tuyO�p®nv*mpy�kht6�V|~k s*qCtu®��pv6mwk&�ß|CkTx���|O�)�Gv3s,|����Tmwkn°ltuv*qV��t@tumwk��0q
v*�nq�mpkTzëyOs3�ß|Cv3mpyOk.zës3y�� v*�nq��ns3mw�ß|~�Ötuv3q���t�|Cs3q#�pyrt�vl|~v7v*�nq�qVk��ßy~z@qC|O���ßmwv3qVs,|~v3mwy�k�´ �
��nq |~�w°�y�s*mpv*�n����|Ot���qVqVk�t�®��V�0qMt3t£zë®��p�px	mp���n�pqV�	qVkGv3q��î|Ck��cm�t�|VoO|~mw�í|C�n�pq�®�t�mpkn°	v3�nq
�W?���±�±rqVs*orqVs���mwv3�#j7�7� �B�T�T��¢ÜknqVyrtº´ �ß��t0´Ç|Ckn�E´ °�yCo � knqVyÞt � tuy��worqVs!t � j ���c�Ô�7³��� � ´
³�|~kGx	|��Go�|Ck��0qCt��h|Morql��qVqVk.�1|��Tq�mwk.s3qC�ºqVkTvJxrqC|~s,t�mpk	v3��q7qXM1�0mpqVkh�0x�y~zJtu�h|~s!t�q

�@�nyO�pqCt �Tx&zÜ|O�0v3yOs3mw�C|~v*mpy�kht0´@��nm�t>��|Ot�tuv*mp�	®n�í|Cv3qC���Tx	mpv,tâ®htuqW��mwv3�nmwk.mpkGv3qVs*mpyOsu¢Ü� yOmpkGv
�.q�v3�nyG�ntº´ A�y,��q�orqVsV�Gv3�nm�t�t�v3qV�æ�V|~kætuv3mw�p����q	| � yOv3v*�pqVknqM�)�îzëyOs���|~s*°�q t���|~s,tuq �ns*y��T¢
�wqV�ßt0´P�ny�s�qF=�|~�.���pqr��m zf|�zëq����TqVkhtuq	s3y,�lt�|~s3q	knyOv �h|~k��T�wqC���ns3yO� q�s3�pxÞ�iv*�nqVk^v3�nq
zÜ|O�0v3yOs3mp�M|~v3mwy�k��V|Ckc��q �TqVk�t�qr�nt�qVq�qr´ °�´�( �V� * ´

�G�



�n®ns3v*�nqVs	�Tq�v!|~mw�ít	|~s*q�mpkh�0�p®��GqC� ��mpv*�nmpk�v3�nq�t�qV�.mí�Gq0²�knmwv3q zës!|~��qF��yOs8��mwk ±ÞqC��¢
v*mpy�kq1T´p�.��qV�wy,���@|�tL��q��p��|�t&mwk�v3�nq�y�s3mw°�mwk�|~����|~��qVs#( ��¡ * |~k���mwk ( h ���@��|~�nv*qVs w * ´
�@yO�.��|~s*mít�y�k�t ��mwv3�ßv3�nq#��{ |C�p°Oy�s3mwv3�n� |Cs3q�mpk��º�p®��TqM�împk�±rqC�ºv3mpyOk�w�� q��py,��´

� ��� #�� # � #�� ���E	���# ��� � ����� � % � � ��%r!	� # ( 	?� � #
��� � � $& �)( �)� 	�! � �
{^q&kny,�R�ns*qCtuqVkGvlv3�nq	� �Þ�� ��qVv3�nyG�ßy~zl�ly�®n��������®��0mí�GmE�K�fyO�ß|î|Ck����y�mpkGvO( �V� * ´
Z7t��.qVkGv3mpyOknqC�7|C��y~orqÞ�r�0®ns*s3qVkGv6|Cv3v*qV�.�nv,tiv*y&t�y��worq���7±7zëyG�0®�t6y�k qF=G�n�wy�mpv*mpkn°�tu�h|~su¢
t�mpv�xr´6���q&�ß|CmpkA��y�s8��y~z@v*�nq � �Þ��R|~�w°�y�s*mpv*�n��mpkGory��worqCt@|1�K|Ck��0�VyÞtfv*s3m��Tmí|C°�y�kh|~� ¢
mw�C|~v*mpy�kßyCz@v3�nq��ß|Cv3s*m<= �&´����qVs3q0zëyOs3qr�Gv3�nm�tf��qVv3�nyG�	s3q,Er®nmps*qCt�y�k��px.�ß|Cv3s*m<=r¢EorqC�ºv3y�s
�	®n�pv*mp�n�wmí�º|~v*mpy�kht�|~kh�cqF=G�n�pyOmpv,t�tu��|Cs!tumwv�xcmwk#�&´���nq#�.qVv3��yG�ct�y��worqCt�| 1E3 ` 0 3@8 WX3�yCzs*qCtuv*s3mí�ºv3qC�î��s3y����pqV�ßt

�.mpk � ����
t0´ v�´ ������� �

� + �   h ´w���

���nq�s3q v3��q � |Cs3q�tu��qC�0m�|~�w�px��!�nyÞtuqVk  �Ïs*xT�wyCo��lt�®n��t���|��0qMt y~z � � ´  Z�tumw�.mp��|~s�|~�T¢
�ns*yr|O���.�h|�tuqM�îy�k �7s*xT�wy~o	t�®n��t���|��0qMt�mít@�ns3qMtuqVkGv3qC� mpk ( � h�* ´ ����nq���|Vx � mít����nyÞtuqVk
m�t mpkhtu�nmws3qC�ç�Gx�v*�nq�±rv*qVmp��|C®n°^|~�w°�yOs3mpv*�n� yCz^( ��F * Et�qVqß|~��tuy ( ��� * |Ck�� ( �O� * �!´^��nq
�0yOk��3®n°Þ|~v3qº¢E°Os!|��GmpqVkGvß�.qVv3��yG�Xmítß|~�n���pmpqM�Xv3yàv3�nq Er®�|O�Ts!|Cv3mí��zë®nk��ºv3mpyOk �  J � ®nkGv3mw�v*�nq.�nmwqC�0qF��m�tuq	�pmpk�qC|~s#��|~v*���âzëyOs3�.qM�+�Gx��ºy�knknqM�0v3mwkn°�v*�nq��0y�k��3®�°r|~v*q0¢Ü°�s!|O�Tmpq�kTv mwvu¢
qVs,|~v*qCt0���nmpv,tÏv*�nq	� yO®nk��n|Cs3xr´���nm�t ��mw�p�6yG���0®ns&®�kn�pqCt*t�|c°��wy���|C���.mwknmp�	mp�ºqVs�qF=Gmít�v!t
zëyOs � 1J ��|Ck����pmpqMt mpkàv*�nq.mpkGv3q�s3mpyOs&yCz7v*�nqßv3s3®htuv s3q�°�mpyOkày�s ®nkn�wqCt3t |��Gmps3qM�0v3mwy�k�yCzknyOkn��yrt�mpv3mworq	�0®ns*o�|Cv3®ns*q&m�t7�TqVv*qC�0v3qM�1zëy�s�v3�nq"A�qMt3tum�|~k Z ûmE´ qr´fzëyOs�tuyO�.q �Gmps3qM�0v3mwy�k
� �� � V� ��� ��¡D�!´���nq1|~�p°Oy�s*mpv3��� v*�nqVk�s*qVv3®ns*k�t q�mpv3��qVs#|~k�|~�n��s3y,=Tmw�ß|~v*q °��wy���|C�
�.mwknmp�	mp��q0s�yOsV�<mwk�v3�nq	�í|Cv3v*qVs��V|Otuqr���.yCorqCt�v3y�v3�nq ��y�®�k��n|~s*xçmwkçv*�nq��Tmps*qC�0v3mwy�k�yCz
v*�nq�kny�kn��yÞtumpv*mporq#�0®ns*oO|~v3®�s3qr´
±r®n��� yÞtuq v*��|~v&��$#�pmpqMt�mpk�t�mí�Tq#v3�nq#v3s3®htuvls3qV°Ompy�k���yO®nk��n|Cs3xr��mÜ´ qr´�mwv�mít�yO�nv!|CmpknqC�

®�t�mpkn°ßv*�nq.�ºy�k��3®n°Þ|~v*q.°�s,|��TmwqVkTv��.q�v3�nyG��|Ck���tu®��n��yrtuq�v3��|Cv&v3��qî�.q�v3�nyG���V|CknknyOv
�ns*yG�T®��0qÏ|~knyOv3�nqVs�mpv*qVs!|Cv3q�mpkhtumí�Gq�v*�nq�v*s3®�t�v@s3qV°Ompy�kHûqVmwv3�nqVsâ|&�Tmws3qC�0v*mpyOk y~z�knqV°Þ|~v*mporq
�0®�s3oO|~v*®ns3q�mít.�Tq�v3qC�0v*qC��y�s.v*�nq�k�qF=Tv	mpv*qVs!|Cv3q��pmpqMt&y�®nv,tumí�Gq�y~z�v*�nq�v3s*®�tuv	s3qV°OmpyOk��!´
��nq�k�v3�nq	� �Þ�� ��qVv3�nyG���0y�kGv3mwkT®�qCtfmwv!tltuqC|Cs!�!��yCz�|Ck^|~�n��s3y,=Tmw�ß|~v*q t�y��p®�v3mpyOk�v*y
v*�nq#��Ï±	�GxßtuyO�poGmpkn° v*�nq#tu®n�n��s3y����pqV�

�.mwk � ����
t0´ vV´ �����L� �

� + ����� $-  h ´Ô�
�

�O�



���nq�s3q
� $ � � tu�h|~k ����V�L��V� � ��@� � �A    ,@� $ � �   h ´Ô�
�

KEv@v3�nq�kA�rqVqV��t6mwk��0s3qM|�tumwkn°P���TyOs�q,Er®nmwo�|C�pqVkGv3�wx&v*�nq7t�mp�Vqly~zJv3��q �7s3xG�pyCo	t�®n��tu�h|��0q � �
|Ck���tuyO�porqCt��ns*y��n�wqV�ßt�yCz�v*�nq&v�xG��qC h ´Ô�
�l|Ck��cv*qVs3�.mwk�|~v*qCt ���nqVkæ|î°�yryG�^|~���ns3y,=Gm ¢
�ß|Cv3q@t�y��w®nv3mwy�k�v3ylv3�nq���7±lmít zëy�®�k��CÜtuqVq@v3��q�t�v3yO�n�nmpk�°7�0s*mpv*qVs3m�|�mpkBZ��w°�yOs3mpv*�n� h ´p�,�!´
��nq�qXMß�ºmpqVk��ºx&y~zJv3��q�|~�w°�y�s*mpv*�n� m�t���|OtuqC�.yOkcq�Mß�0mwqVkGv@|~�n��s3y,=Tmw�ß|~v*q7t�y��w®nv3mwy�k�t�yCz
 h ´Ç�D�!´�j7tumwkn° v3��q �h|�tum�tfyCz � °�mworqVk.�Gx.v3��q yOs3v*�ny�knyOs3�ß|C�6�ºy��p®��.k�t�yCz6v*�nq&�1|~v3s*m<=
� $ mpk  h ´ t ��� q��py,����|~k��çv*�nq�tu®n��t�v3mwv3®nv*mpy�k � � � $3@�� ( �V� * tu�ny,�lt v*��|~v��ns*y��n�wqV�
 h ´Ç�D�@mít�q,Er®nmwo�|C�pqVkGv�v*yîv*�nq7zëy��w�py,��mpkn° v*s3m��Tmí|C°�y�kh|~��v3s*®�tuvls3q�°�mpyOk�tu®n�n��s3y����pqV�

��mpk @�����$3@ "à� � 0  � � @
tº´ v�´ �P@���� �   h ´ h �

���nq�s3q  � mít�v*�nq ²�s,tuv��0y��w®n�.kßy~zâv3�nq#mí�TqVkGv3mwv�x �ß|~v*s3m<=�y~z��Tmw�.qVk�t�mpyOk � � ����� $�mít
v*�nq�v3s3m��Tmí|C°�yOk�|~���ß|Cv3s*m<=

��$2�

�����
�
�B0 � �� � � �  

   
 � $ � � � $� $ � $

������
	 

� $P� � �$ � � $O� � 0 � ��� �C� � � � �R¡G� � 0 � ��)����+�C� � $@� �,e� " � �$ � � � � $ � � 
 � � $ � � "� $ � � � $ � � �C��|~kh� � $C� 8��4" � �$ � � � � $ � � 
 � � $ � � " � $ � � � $ � � ��) � $r��zëy�s � 1 �O´dZ�k
yO�nv3mw�ß|~�Ötuy��w®nv3mwy�k @�$�v3yV h ´ h �@xGmpqV���nt�|Ck�yO�nv3mw�ß|~�Ötuy��w®nv3mwy�k#��$W� � $ @�$�� ����qVs3q

� $ � �� � 03 � �#    , � $ �  h ´ t �
|Ck�� ���nq�s3q � � 0  � �     P � $ � m�t�|~k�y�s*v3�nyOkny�s*�ß|~���h|�tum�t¯zëyOs � �	� $r´���nqî�K|Ck��0�VyÞt
�.q�v3�nyG� ÜtuqVq (Ñ�V� * ���V|~kß��q�®�tuqM�1v*yî��®nmp���îv3�nq � T�8�W��E7F19��3UW�,�7�.@1 � � zëy�s ���R��   ����
�n®�v7|Otf�.q�kTv*mpy�k�qC� mwkH(Ñ�V� * �nv3�nqMtuq�orqC�0v*y�s!t���|~k���q#s3qC�0yCorqVs*qC�&zës3y�� v*�nq#�0y�k��3®�°r|~v*q
°Os!|��GmpqVkGv6mpv*qVs!|Cv3qCtTÜtuqVq�q,Er®�|Cv3mpyOk  h ´ F
����qV�py,�W�!�Gt�mpk��0q�v*�nql�0yOk��3®n°r|Cv3q7°Os!|O�TmpqVkGv@|Ck��
�K|Ck��0�VyÞt1��qVv3�nyG��|~s*q�mpkGv3mw�ß|~v*qV�px^�pmwk �rqC�à|~kh�X°�qVknq�s!|~v*q^�Tm KqVs*qVkGvî��|OtuqCt	y~z#v3�nq
t*|~�.q �7s*xT�wy~o�tu�h|��0q � $O´
��nqæ|��ToO|~kGv!|C°�q^y~z#t�y��woTmwkn°ç��s3y����pqV�  h ´ h �&m�t v*��|~vgZl�p°�yOs3mwv3�n� �G´p���1|Mx}� q

®�t�qC��v3yß²�k���v3�nq�|C�n�ns3y,=Gmp�ß|Cv3q	y��nv*mp�	®n����q�orqVk+zëyOs �í|Cs3°�q��ns3yO�n�pqV�1t0�6t�mpk��ºq.v3�nq
�@�nyO�pqCt �Tx�zÜ|O�0v3yOs3mw�C|~v*mpy�k}�V|Ck�v!|,�rq.|O�ToO|~kGv!|~°Oq.y~zlv*�nq	v3s3m��Tmí|C°�yOk�|~�@zëy�s3� yCz
� $ v*y
�ns*qCtuq�s3orq	tu�h|~s!t�mpv�xr´	��nqß|C�p°Oy�s3mwv3�n� mw�.�n�wmí�0mÑv3�wxßtuqM|~s!�!�nqCt�zëy�s | �%$�|~k�� @�$ ���nmí�!�
t*|~v3m�t£zëx.v*�nq#�0y�kh�Tmpv*mpy�kht

�� $ �J�%$ 
 $ � � � @�$W� � 0  � �P@�$��T� �-
�O�



���nq�s3q � $ � � $ 
 $ � ��m�t7� yÞtumwv3mporq �Tq0²�k�mpv3qÞ´ ��nq	|~®�v3�nyOs!t ®htuq �nqV®�s3mít�v3m��Vt�v3y.²�kh��|t�v!|~s*v3mwkn°îoO|C�p®nq�y~z �K�hzëyOs�Z��p°Oy�s*mpv3�����G´p��� ���nm����ßt*|~v*mít£²hqCt

�Q� ¡�B�Q�4� � �� $ � |~kh� �
� " �

�,�� $ "J� 
 � �
� � 0  � � � ¡N  h ´ 1
�

±r®h����|�tuv!|Cs3v*mpkn°#o�|C�p®nqly~z*�	qVk�tu®�s3qCt@|�t�xT���nv3yOv3mí�TE�¢/E ®�|O�Ts!|Cv3m����0yOkTorq�s3°�q�k��0q�y~zÖv3�nq
��q���v3y�kßmwv3qVs,|~v3mwy�kßv3yA� $ ´

KEv�mít�t��ny,��k�mpk (Ñ�V� * v*��|~v
e� "J� $ 
 � � $ "H� � � $ � �  �$ � � @ $ � $ � �  h ´ w �

|~kh� �,e� "J�%$ 
 �\��$ "H� � � � $ � � �  �$ � � @�$���  h ´ C
�
���nq�s3q  $ � � mítîv*�nq���|�tuv1�0y��w®n�.kày~z#v3��q�mí�TqVkGv3mwv�x��ß|~v*s3m =�y~z �Tmw�.qVk�t�mpy�k � � ��´
��nq�s3q0zëyOs3qr�����nqVk � $ � � �  �$ � � @ $���mít#tu�ß|C�p�E�Kv3�nq	s3qV��|~v*mpy�khtu�nmw�Je�4" �%$ 
 � ��$A� ��mít
|C�p�.yÞtuv t*|~v*mít£²hqC�à|~k�� � $�mít&�ºy�k�t�mí�TqVs*qC�à|�°�yryG� |C�n�ns3y,=Gmp�ß|Cv3mwy�k�v*y^|~kày��nv*mp�ß|C�
t�y��p®�v3mpyOkßy~z���7±�´

� ��� �� � � ����65 	������ � ���  ����� � �����  ����� 
�� : ��5=< �  	��?>

Kûz�v3��q k�qC|~s���|Cs!���V|�t�qCÜ�V|�t�q��
��yG�V�0®�s!t�zëy�sN h ´ h �!�nv*�nqVk.²�k��Gmpkn°	|A�.v*��|~vlt*|~v3m�t£²�qMt
 h ´�1D�6�ß|Vx ��q��Tm Mß�º®n�pv@|Ck��.v3mw�.ql�0y�khtu®n�.mwkn°n�Gt�mpk��0qlv3��q7mpkGv3qVs*oO|~�nzëy�s�v3�nqL�!���nmí�!�
t*|~v3m�t£zëx^v3�nq��0yOk��Tmpv*mpyOk�tC h ´�1D���V|Ck���qßtu�1|~�p�Ü´ß��nmít�mít7mp�w�p®�t�v3s,|~v3qM�+mwk �<mp°O®ns3q h ´w��´
Ü��nq&���r�� |~�w°�yOs3mpv*�n��zÜ|~mp��t�mÑz�v3��q7��|~s,�.�V|Otuq@Ü�V|�t�q��
�JyG�V�0®ns,t0´ �PKEkß|O�n�Tmwv3mpyOk��Tmw�p�Ñ¢
�0yOk��Tmwv3mpyOknmpk�° ��mw�p�Ktu�wy,� �Ty,��k.��y�v*�.v3��q�Z��p°Oy�s*mpv3�����T´w�7|Ck��îv3��qVs3q0zëyOs3qlv3�nq����r��
�.q�v3�nyG� ÜtuqVq (Ñ�V� * �G�n��´ t � t �,´

� � 	 9 �?> > � � � <��	�
� 
�� : ��5 <��  	 �?>

T :<V ¨n© /<*WI�6 0 �7' Q \ _ HJc KR¥ *WI ¨�ª$S � ��3V, � 0 �:¡ .� 0 � "�� . � 0 � ��� 0 ��T�8 D
� 0 � "�� 0 7 < 3@,&,BA�3  T 4+8 b ;��
<=8���< TF1^,/.�0 3 7� 7�.P� �:¡�V��    �0N8C,/6KY W@7�8)��3@.�a
4N3V8�WX31./��3@.� 7�.�? ,KA�3&6K, 3V.@T�,5657�8 �

5 $ � ��� $ � � )D � �$ � � $ �37
�ZIX,eT�6K8 � $  �.@7�? � $ � ��78Q D8Ub%;���<=8��
< 6'1&,5.�0 31. IX0!, 5 $ � ¡�7�.]��� $ � 5 $ � $ � � 1 ���#.

.X3U1E3@,/8 b ;��
<=8���< ,e7! T�Y 1E3 78Q D8Ub%;���<=8��
< 6'1&,5.�0 31.
��$ � � � ��$ � 5 $ � $�.

� h



−15 −14.5 −14 −13.5 −13 −12.5 −12 −11.5 −11
−6

−5

−4

−3

−2

−1

0

1

�<mw°�®ns*q h ´p��� Zlk�qF=�|~�.�n�wq&yCzlv3�nqîzë®�k��0v3mwy�k �  � �!��zëy�s#v3�nq.��s3y����pqV�  h ´ h ��mpk^v3�nq
knqM|~s���|~s,� �V|�t�qNE�V|Otuq��D�!´*K£k#v3�nm�tiq�=n|C�.�n�pqÞ� ���  � $ ���4"#�V�T´@���q�²�°O®ns3q�mw�p�p®htuv3s,|~v*qCt
zëyOs�v3��mít���|�tuq�v*��|~v�v3�nq7oO|C�p®nqCt@y~z �îzëyOs ���nm���� �  � � � ¡ |Cs3q��ºy�kGv!|~mwknqC�îmwkß|&t��ß|~�w�mwkTv*qVs3oO|~�Ü´

3@Y 1E3
1 7�Y���3&,KA�3&,5.X65D�65T 4�7�8 T�Y+,/.�0 1�,R.X354�657�8Q1�0�I ��.@7�IXY'3V? 9 0 7 0 >�.�0 1�6K8�4
�LY 4�7�.�6K,KA!? + 7�03.R,�7%7�I�,�T�6K8 @�$)7

3@8�D%6  
� $ � � � � $ � 5 $ � � $�78Q D8Ub%;���<=8��
< 6'1&,5.�0 31.

tuv*y���m z&��� $ � � � "X�ß|,= 3��¡ � � V��¡ �������+�F�1.
3@Y 1E3

tuv*y���m z � $ � � �  �$ � � @ $ � "X�ß|,= 3�V¡ � � V�V¡ ��� ���+�F�37
3@8�D%6  
 $W� ��� $ � � � � )C��� $C� � 7
� $ � � ��" � $ � � � 
 $ � $)78Q D8Ub%;���<=8��
< 6'1/ T�Y 1E31.�1E3@,���$W� � $3@�$�7

��nq �K|~kh�0�VyrtlorqC�0v3yOs!t�|~s3q�yO�nv!|CmpknqC�.zës3yO��v3�nq�s*qV�í|Cv3mpyOk
� $W� � $ � $ )C��� $���-���nqVs*q � $W� "7tumw°�k� 5 $ � � � � $ � � |~k�� � 0 �R��  h ´ F
�

�n®ns*v3�nqVsâ�TqVv!|Cmp��t�|Cs3qlmpk��º�p®��TqM�L��mpv3��mpk v3��q7t�qV�.mí�Gq0²�knmwv3q6zës!|C�.qF��yOs8��mpkß±rqC�ºv3mpyOk"1T´Ô�
��qV�wy���´

� t



Z7t �.qVkGv3mwy�knqC�}|~��yCorqr��v3��q��.qVv*�nyG��mpk ( � h�* m�tît�mp�.mw�í|Cs&mpk tu�nmws3mwv v3yà� �Þ���´
��nq��ß|~mwk	�Tm KqVs*qVk��0qlmít6v3��q7�!�ny�m��0qly~z�orqC�0v*y�s,tâv*y&�n®�v�mpkGv3y�v*�nq �7s*xT�wy~o	t�®n��t���|��0qMt
� $ ´ ��nq�orqM�0v3yOs!t mpk��0�w®��Tq�v3�nqæ�Tmps*qC�0v3mwy�kàzëy�®nk��Xzës3yO� |�t�q,Er®nqVkGv3mí|C�WEr®�|O�Ts!|Cv3mí�
�ns*y�°Os!|~���.mpkn°!u± � u �@�.yG�Tq�� zëy�s���7±�´

� � �������
	�� ���� � !���� ��� ��� ��
	 � ��� � � ��������� � ���
	"! � #$� ��%�	'& ��( � �  )*��+�, ��� +-� ���

.�/1032547698;:<2=0>8@?�0-A
B>CD6FEG0�2HEJIK27B�45CMLNB�?O47PKC<47C<P-IQ:<6J47RS45TU036J47IKC$0�25PQIKEJ4763�<RV?XWZY[C$6*�<4=?
?9B�AX6J47IKC�\^]_Ba`bINA
/c?�IQ/<Ed036F6JB>CN6J47IKC;IQC$LD4fegB>EFB>CN6�LD/c0�2_:<EFIKPQEG03RV?h0K?F?OINAX4i036FB�L;]H4563�
jHk�lcW�m-B�]H47252�?��<I�]oncB>25I�]p6*�c036qncIK6*�;63�@Bdr-l�0�CcLtsqu jHko0�25PQIKEJ4763�<RV?�Av03CwnxB
B>yN:<2i0345C@B�Lz/1?O45C@P�LD/c0�2H:<EJIQPKE{03R�?|03CcL;63�1036h6*�<B�?9BSB>yN:<2=0�Cc036F45IKC1?hEJB>} B�0�2�?OIQRSBSI�`
6*�<Bq]_B�0�~DC<BU?J?OBU?_I3`�6*�<B|0325PQIKEF4563�@R�?XW

�<IKE�?O47RS:<274=AX476�8 \>]_BHEFB�?O6FEJ4iAX6�IK/@EG?OBv25} B�?�6FIq63�<BHB�� /c0�2545698|jHk�lc\ 4�W�B�W�]�BHRS45C@45RS4�T>B
I�} B>Eq63�@BS?9:n�<B>EFBSEG0�63�<B>E|63�c0�C;63�@BSnc03272�Ww��j�I*B>yN6JBvCcLz6FI*6*�<B�?O6{03CcL@03EGL$jHk�l�]_B
]�IK/<2iLhC<B>B�Lh6FIh0QL<Lh63�@B�LD/c032gAXIQCc?O6FEG0�45CN6_�����DW��|��EFB�AX4i?OB>278 \�AXIKC1?O4=LNB>E�63�@B�?O2547P��N6J278
LD4�egB>EJB>CN6_:@EJIKn@25B>R

��jHk�l���� �Q�_� RS45C � �����?XW�6vW �
��� �����
���DW7 3�

¡ ~ B>8*EFB�?O/@256|?u�<I�]HC;47CM¢¤£K��¥"4i?�63�c0�6�?O6FEJIQC<P-ug0�PKEG0�C<PK4i03CZLD/c0�25476O8��@IK2=L@?¦`bIQEh6*�<4=?
:<EFIKn<27B>R ��?9B>B�0�2=?OI�¢�£N >¥§�{W¨Y�C$`�0KAX6v\q¢�£Q�3¥¦?u�<I�]�?a6*�<B�LDBvB>:cB>EaEFB�?O/@256d63�c0�6�?O6FEJIKC@P
LD/1032547698X�<IQ2=L<?�4f`�6*�<B©AXIKCc?96JE{0345CN6�45CªjHk�l � 4i?SEJB>:<2i0KAXBUL«nD8M6*�<B-R¬IKEJB�PQB>C<B>E{032
AXIQCc?O6FEG0�45CN6"©���1®g¯q���¨°�\D]��@B>EJBq¯�4=?�0h?98DRSR¬B>6JEF45A�R�0�6JEF45yS�bC<I�LNBX±cC<476JB>C<BU?J?�4=?
0Q?J?O/@RSB�Lx�^0�CcLa]��<BvEJBH�0�CcLS°�0�EJB¦AXIKCc?96G0�CD6{?"?9/cA!�a6*�c036�;²�°"WH��j��<4=?�032725I�]�?�`bIKE
47CcLDBX±cC@456JB�45C@C<B>E�:<EJINLN/cAX6�?JAv032547C<P<W�l B>Bq0�2=?9I�¢f >³�¥�W��qj��<4i?":<EFIK:cB>EJ698dI3`´6JEF/c?O6�EJB>PQ45IKC
?9/<n<:<EFIKn<27B>R�?�:cB>EFRS456{?�63�<B�AXIQCc?O6FEJ/cAX6F45IQCtI�`�BU��/<47}Q0325BvCD6µLD/c032H:@EJIKn@25B>R�?
Wwj��<B�?OB
LD/1032=?
\¶A
25I ?9B>258�EFB>2=0�6JB�LS6JIV?OB>RS4iLDBX±cC@456JB¦:<EJIQPKEG0�R�?X\g03EFB�63�<B|~ B>8a`bIQE�C<B>]·47Cc?O47P��N6G?
47CD6FI*63�@Ba:<EFB>}N45IK/1?h0327PKIQEJ456*�<R�?
W*j��<BVLD/c032i? �c0>} BSncB>BvC;/c?OBUL-45C�¢�¸ ¹�¥"6FI�B>yN:<2=0�45C
6*�<B�?96JB>:1?"I3`^6*�<B¦r-l�0�25PKIQEJ4763�<R�W^m-B�EJBUA>03272c?OIQRSB�I�`^63�<Bv45E�EJB�?9/<256{?�45C�l B�AX6F45IKC¬ºDW7 KW
j��<4i?_A>0�CS0�2=?9IhncBqLDIQC<B�`bIKE�63�<Bqsqu jHkMRSB>6*�<INL¶\N?OBvB�l BUAX6J47IKC¬ºDW»¸N\D]��<BvEJB�]_B¦?u�<I�]
6*�c036�63�<B>47EH?96JIK:@:<45C<PdA
EJ456FB>EJ4i0�4=?�45Ca`�0QAX6_R¬B�0K?9/<EJ47C<P|0hLD/c0�25476O8�P�03:�ncB>69]_B>BvCS0h:c0�45E
I�`�LD/1032^:<EJIQPKEG0�R�?XW

¸Qº



����� ���	��
����������������	������������! "�$#
�<EJIQR ¢�£Q�3¥�\<]_B�~NC<I�]·63�1036�?O6FEJIQC<P*ug03PQEG0�C<PK4i03CwLD/c0�25476O8	�<IQ2=L<?_`bIKE¦jHk�l��z\<4�W�B W

� � �&% �(' � RV03y) RS47C* + ���-,X�c�., ���DW ¸��

]��<BvEJB�6*�<Bhug03PQEG0�C<PK4i03C*4i? + ���-,X�c� ' � � ® ��/10-��2N�9�30-¸�4 ® �65-� �87 W"l 47CcAXB + ���-,X�c�4i?_0�� /c0KLDE{036F4=AK\N63�<B�47C<C<B>E�RS45Cd:<EFIKn<27B>R 4i?"/<CNncIK/<C1LDB�LSncB>25I�]�/<C<25BU?J?"6*�<B7�<4iL<LDB>C
AXIQCc?O6FEG0�45CN6G?X\

/90«��2�:��;, 4=<?>���/90«��2N�., ���DW £��
�<IQ2=L¶W$��j��<4=?|A>03C$ncB�?OBvB>C;nN8-RSI�}N45C<P�47C$0�LD45EFB�AX6F45IKCwI3`�03C©B>45PQB>CD} BUAX6JIQEhA
IKEJEFBA@
?9:xIQCcLD47C<PS6JI¬0aC<BvP 036F45} BqB>47PKB>CN}Q0325/@B�IQE>\c4f`B/90«�C2D:·�;, 4FE<G>���/90«��2N�G\c6�H<B>C
RSI�}N45C<Pd45C©0�LD45EFB�AX6F45IKCJIJ<LKª�M/$0 ��2N��?9/cA.H-6NHc036OI ® 4QP �DW��;j�H@4=?�8D47B>2=L@?�6�H<B
B�� /<47}K0�25B>CN6HLN/c032�:<EFIKn<27B>R

� � � R�03yRTS�)VUCW"X.YZ-[]\]^ R�S�)AU�_
RS45C* + ���-,X�c� �

j�H<B¦45C<C<BvE"R¬45C�4=?�0�6J6G0�45C<BULa4f`^ncIK/@CcLDB�L¶\N4�W¤B W�LDB
±cC<B|��kHB�A>03272gk B>RV03EJ~µ¸DW7 �03C1La6�H<B
LDB
±cC<456F45IQC I�`�6NH<B|r*I IKEFBA@9�^B>C<EJI�?OB|PKB>C<BvEG032745T>BULa45CN} B>EG?9B Wf�

` �9�x� ' � � � 7 014 ® ��/a0«��2N��b�4 �
mwBqPKB>6
RS47C* + ���-,X�c� � + �J��/90«��2N� b 4�,X�c� � ` �O�c�., 4f`c/90«��2=:M�d,e4f<?>���/90«��2N� �

���DWhgD�
j�H<BvEJBX`bIQEJBq]_BTH10U} Bq6FI�RSINLD4f`b8d6�H@BhA
IKC8iJB�A
6J/<EFB�LSLD/c0�2_��¸DW ¸����§47C�6�H<B|jHk�l � A>0K?9BK�G\
4�W�B W�]_B�/c?9B����NWjgD��03CcLdPKB>6�03C¬B���/@45}Q0327B>CD6´B>yD:@EJB�?F?O45IQCS6JI|6�H<B¦?O6FEJIQC<P�LD/1032547698����DW ¸��

� � � R�0�y ` �9�x��?
W�6vW	/k0«��2=:M�;,.4f<?>��M/90t��2D� � ���DW ���
Y�C�6�H<B3Hc0�EGL�A>0K?9B \l4f<?> ��/90«��m
��/��N2D�{\�]�B|LDB�LD/cA
B

� � � R�0�yR�S;)VUeWnX ` �O�c�e, 4�`�6NH<B3Hc03E{L Av0K?OB¬��A>0Q?OB|¸��	H@IK2=L@? � ���DW º��

o�I�]�B>} B>E>\
:cI ?J?945n<27B�LD4=?FAXIKCN6J47CD/@45698�47C ` �9�c�^036�� � � m ��/q�G\�45Ch6NH<BHAv0K?OB�/p0�� � 2�q��D\
EFB���/@45EJBU?"6�H@B�BU��/<47}Q0325BvCD6 LD/c032

� � � + ��� � ,X� � � � RV03y) RS45C*r+ ���-,X�c� � ?O/@:RCSs)AU�tuX RS45C*r+ ���-,X�c� � ?O/@:RCSs)AU�tuX ` �O�c� ����DW�¹K�
��EJIQn<25BvR�?a���DW»º ��0�CcL¨���DW�¹K�µ03EJB�?945RS472=03E|0�CcLt6NH<B*C<BvyD6�6NH<B>IKEFB>R�\^]"H<4=A.HZA>03CZnxB
`bIQ/<CcL 47C©¢�£K��¥�\@AXIKRdn<45C@B�?"ncIK6NH*:<EFIKn<27B>R�?�45CN6JId0�?O47C<PK27BqIKC<B W

¸ ¹



���������	��
 ������������������	���	���! ��	�#"	$%�	&	')(	�*��+-, �  /.
�10a� � � � ?O/<:R�S;)VU�tuX ` �O�c� � ���DW32��

45�768���9�:�;.=<?>��;.@���	��"��%�	�5"�>��;.@�BAC>��;.@�9DFE@GH6I����?9/<:J>��	�LKM���=�ON�&P��>M�:"?K=<Q��R�0�ySR
T��!�S�VU=W ucB>6H�VXNncBH6�H<B�?9R�032725B�?96�B>45PQB>CN}K0�25/<B�I3` /M?O/1A H|6�Hc0�6�4ZY\[fK·�M/ 0S��Xb��/��N2D�{W
l /1A H�0a��XgR�0>8�C<IK6�B>yD4i?O6v\Dn</<6�6�H<4i?_45RS:@2545BU?�6NHc036�4 � �|03CcL ` �O�c� � � �87 0�CcLS6�H<B
6NH<B>IKEFB>R 6FEJ45}N4=0�25278pH<IQ2=L<?
WHj�HN/c?X\g0K?F?O/<RSB���X�B>yN4=?96G?XW^]�IK6FB�6NHc036�45C�6�H<BqB�0Q?O8�A>0Q?OB \
��X � � m ��/��{W ¡ 2=?9I<\�27B>6�/ �`_�a-_ ® \�]"H<B>EJB _ 4=?|03C$IKEF6�H<IQPKIQCc032�R�036FEJ47y�]H456�H
AXIQ25/<R¬Cc?"`bIKEFRSB�L�`bEFIKR 6�H<B|C<IKEFR�032745T>BULaB>45PQB>CN} B�AX6JIQEG?�I3`�/h\g03C1L a 4=?�0aLD4i03PQIKCc0�2
R�0�6JEF45y Hc0>}D47C<P�6�H<BdB>47PKB>CN}Q0325/@B�?�I3` /pIQC;456{?qLD4=0�PKIKC1032_47C-C@IKCcLDBUAXEJB�0Q?O47C<P�IKEGLNB>E>\
6NHc036�4=?

a m�m � � m �M/���� �>�>� � acbMb�� � b ��/q� �
l 47CcAXBO4*Y&K·�M/ 0«��d��M/���2N��`bIKE^e �   �>�>�=f 0� K\c]_Bµ?OB>B|6�Hc0�634S4=?H:cB>EJ:cB>CcLN4=AX/<2i03E
6FI � m �>�v�G� X S m \c]"H<B>EFB � d�4i? 6NH<B�i�@�6NHwAXIK27/<RSCSI�` _ W�o�B>C1AXB \¶� _ ® 4<�gd �ih d � �N\x`bIKE
e �   �v�>��f 0M QWj]�I�]·25Bv6��O��k^�_ncB�0d?OBU��/<BvCcAXBqAXIQCD} BvEJPK47C<P�6JILl� <$��0nm&,
�VX�¥^?9/cA H
6NHc036v\D`bIKE¦03252po�\¶��kJ<;�N0nm&,X��X=��03CcL /90t��k 2�4i?_45CN} B>EJ6F45n<27B W�j�H<BvC
` �9�Vk^� � 0 4 ® �M/90«�Vk-2N� S m 435«��k � 7 � 0h� _ ® 41� ® � a 0«��k 2D� S m _ ® 4T5«��k � 7

� 0 bq
d[�VX

h 7d�O��d�0«��k�� 5Z�Vk � 7 � ���DW ³��

]�IQ6JBq6�H1036q�rd�0«��kJP��µ`bIQEHe �ifD�>�v��s Wc]�IK6FB|032=?9Ia6NHc036�nN8S6�H<BµLDBX±cC@456J47IKC�I3` �VXb\
4�`jtS4i?�6NH<B�Rd/<256F45:<274=AX4�698SI3`¦��XH�§4�W�B WS��X S m ²o�VX � ��Xvu m � �v�>��� ��X3uVw S m ² ��XvuVw
�G\
6NH<B>Cd6�H<B>EFB�BvyD4i?O6 h d�[� ��`bIKExeD<zy f , f 5©  �>�v�Ff 5#t]0; @{NW ¡ ?�0hAXIQCc?OBU��/<BvCcAXB \ ]"H<B>C
l� � �VXb\<]�B6H10U} B ` �9��k��x| 0nm�W�j�H<B>EFBX`bIKEFB \ ` �:}f�	Hc0Q?�0h} B>EF6J4iA>032g0K?98DR¬:<6JIQ6JBq0�CcL
4i?_C<IK6¦AXIKCN6J47CD/@IK/c?_47Cz��XbW
m9H<BvC~l�F<���0Zm&,X��X �{\�nD8�B���/1036J47IKC$���DW»³ �¦03CcLw?O47CcAXBa��d�0�l� Pp��`bIQE-e ��fN�>�>��s]�B6H10U} B

0 4 ® �M/90t� k 2N� S m 4T5«� k � 7 | 0T4 ® ��/90 l��2D� b 465 l� � 7 ,
4�W�B W ` �F}���4=?S0©AXIKCN6J47CD/<IQ/c?h`b/<CcAX6F45IKCMI�} B>E���0Zm&,X��X=�GW·Y�CM6NH<B?Hc0�EGL�A>0K?9B \�?O47CcAXB
��X-P¨� m �M/��G\N6�H<B>C ` �F}f��4i?H0�AXIKCN6J47CD/@IK/c?"`b/<C1AX6J47IKC*I�} B>E¦��0Zm&,X� m ��/q��¥�W�j�H@B>EJBX`bIQEJB

� � � R�0�yR�S;)VUeWnX ` �O�c� � ?9/<:R�S;)VUetnX ` �9�c� �
¸!2



� IQRan<47C<45C@P�6NH<4=?�EJBU?O/<276�]H456NH*���DWf¹Q�^8D47B>2=L<?�6�H@B�LD/1032<:<EFIKPQEG03R'��.q�GW���� /c036F45IKC ���DW�¹K�
0�2=?OId45R¬:<2547B�?�6�Hc0�6�47C*6�H@B�BU0K?O8�A>0Q?OBµ03CcL�6�H<B3Hc0�EGL�A>0Q?OBd��A>0Q?OB¬ 3��6�H<Bµ?O/<: A>03C�nxB
EFB>:<2=0QAXB�LanN8�0�R�03y@W

�����!�������V�
	 ���� �B����� �����	���	� �	 ��	�#"	$%�	&	')(	�Q��+ ,  /.9���M$� �@�	&/����6-6C(
� 0d� � � � ?9/<:

R(S�)VU t"X)��"X
` �O�c� ���DW7 >� �

45�768���9�:�;.=<?>��;.@���	��"��%�	�5"�>��;.@�BAC>��;.@�9DFE@GH6I����?9/<:J>��	�LKM���=�ON�&P��>M�:"?K=<Q��R�0�ySR

]�IQ6JBq6�Hc0�6 ` �:}f��4=?�0dAXIKCcAv0U} B�`b/<CcAX6F45IKC�IQC;��0Zm&,X��X=�G\<]"H<4iA H�LD47} B>EJPQB�?"6FI?0Zm
0Q?��?| ��X§\<]"H@B>EJB���X�4=?H0Q? 47CS6�H<B|0�nxI�} B|:<EJI I�`F\x4�W�B W

`�� �O�c� ��� 7 014 ® ��/90«��2D� S 7 4 ��� 7 0
bq
d9�VX

h 7d�O��d	0«�c� 7
,

` ��� �9�c� � 0�¸ 4 ® �M/a0«��2D� S�� 4 � 0¦¸ bq
d[�VX

h 7d
�O��d�0«�c� � �

�<IKE�� d 0«� P��D\<]_B|AXIQCcAX27/cLDB�6NHc036
`���� �O�c� � 0¦¸ 4 ® �J�M/a0«��2D� b � � 4S��� �

j�H<4i?q?�H<I�]�?�6NHc036|jHk�l � 4i?�B���/@45}Q0327B>CD6�6JI�±cCcLD47C<P�6�H<B¬?O/@:<EJB>Rd/<R I3` 0*AXIQCcA>0>} B
`b/<C1AX6J47IKC�I�} B>EH0�C*IK:cB>C�45CN6JB>EF}Q032�W

Y�C;0QL<LD476J45IQC�\�4f`�6�H@BSAX/@EJEJBvCD6�:cIQ45CN6�����4i?�IKCw6�H<BQ�%�	��"�.= �"V��� ` � �O���G�3Po� �G\�]_B
AXIQ/<2=L�/c?9Ba6NH<BSLNB>EJ47}K0�6J47} Bh45CN`bIKEJRV036J47IKC�6FI*} B>EF4f`b8�6�H<BdB>yN4=?96JB>CcA
BhI3`¦0�C-BU0K?O8w?94=LDB
:cIK47CD6v\<4�W¤B W�0h:cIK47CD6q��]H456NH ` � �O�c� ²«��4=?_PQ/c03E{03CN6JB>B�L�6JI�B>yN4=?96H4f`

` � �9���G�-5 ` ��� �O���G�G�9��m
��/�� 0«���G��²M� � ���DW7 K ��

¸Q³



����� � ���	�����f�����	�p�� ���	��
��]
���F�����
j�H<B�C<BvyD6µLD/c032H]�B�AXIQCc?O4iLDB>E�4=?h6NH<B*ug0�PKEG0�C<PK4i03C�LD/1032HI3`¦6�H@Bzug0�PKE{03C<PQ4=03C�LN/c032
���DW5 ���]"H<B>C�6�H<B3Hc0�EGL*Av0K?OB3H<IQ2=L<?
\<4�W¤B W

� � � R�0�yRCS;)VU�WuX ` �O�c�
� RS45C

��WuX R�03y)��;)�� ` �O�c�-5;6FEG0QAXB��;�M/k0«��2N� �
���DW7 >¸ �

j�H<Bd45C@C<B>EqR�03y�4=?q0SR�03yN45Rd/<R I�`¦0�AXIKCcAv0U} Bh`b/@CcAX6J47IKCwI�} B>E|03C;IQ:xBvC-47CD6FB>EJ}Q032�W
j�H<BvEJBX`bIQEJB \�]�B�A>03CZLD4�egB>EJB>CN6J4i036FBa]H476�H$EJB�?9:cB�AX6h6FI;�$0�CcL$0KL<L$6�H<B�?96G0�6J45IQCc03EF45698
AXIQCcLD476J45IQC�6JIdEJB>:<2i0KAXB¦6�H<B|?O/@:�\<4�W¤B W�]�B�PQB>6H6�H@B�mwIK2�`bBq6O8N:cB|LD/c032

� 0B0d�
� � � 45CD` ` �O�c� 5©6JE{0KAXB����;��/90$�C2N�J�

?XW�6vW �87 014 ® �J�M/a0«��2D� b � 7 430;6JEG0QAXB����w� � �
��²¨��X
6JE{0KAXB����-��� � 7�r:¨� �

���DW7 >£ �

�?��
 �V���#������� �����Z���M$%�	&v 86�<9>�(	�V.=6����	 8��6 �	&/& (���.x')(	� �87 0;�
���9�x�v� 7_� 6JE{0KAXB��!PZ�rG
���� �>�� (@>�>M$V��.  8�768��� �%�	��"B>��;.@� � 	���L�	6�� � � � R� �."!?����6� �(	���:"Q��K�( 	�FG#� �Z>�(	$�&P"��"�"�68����>�(	�V.=6����	 8��6����M�76C( �V�56j6I����>�(	�=�M�F.1N%(	��"	 8� ��"	$%�	&	')(	�Q��+ ,pR

����$ % 	&��"	�d�;
��	��	� �����������	� �]
$�����	�'�
j�H<B|LD/1032¶:@EJIKn@25B>R'���NWv2���?�H<I�]�? 6NHc036	(*)*+g�*4i?"B�� /<45}Q0�25B>CN6�6JIh±cCcLN45C<P�6NH<Bq?O/@:<EJBA@
Rd/<R I�`q0�A
IKCcA>0>} B�`b/<CcAX6F45IQC;I�} B>E�0�CtIQ:cB>C$45CN6JB>EF}K0�2�W�j�H<4=?�LN/c032�:<EJIQn<25B>R ]H45272
?�H<I�]p6�H1036qjHk�lN�-4i?�032i?OI�B�� /<45}Q0327B>CN6�6FIS6�H<B�RV03yN45RS47T�036F45IKC¬I3`�0¬?O45C@PK25B�}Q0�EJ4=0�n<25B
AXIQCcA>0>} B�`b/<CcAX6F45IQC*I�} B>E	,S\ 4�W¤B WH03C�/@CcAXIKC1?O6JE{0347C<B�L�AXIQCcA>0>} BqR�03yN45RS47T>0�6J47IKCS:<EFIKnd@
27B>R�W

mwBh?96G0�EJ6�nD8fH@IKRSIQPKB>C<47T>45C@P�jHk�lN��03CcL�IKn<6{0345C

� � � R¬45C � ® /���0$¸�- X 4 ® �?
W�6vW �
��� 7_���87 ,
- 7X �   �

���DW7 AgN�

£Q�



j�H<BvEJBX`bIQEJB
� � � R�03y� RS47C� * ��� ��� � Y � �� � m � ® /��=0$¸�- X 4 ® � 5	�
� - 7X 0M ��


 R�03y� R¬45C� * � � u � �� ��� � u m � ® /���0$¸�- X 4 ® ��5	�
� - 7X 0M 3� ���DW7 >� �


 ?O/@:� Y ) RS47C* Y � � � ® /¦� 0$¸�- X 4 ® � 5��
� - 7X 0M 3�-5«�g�
�
��� 7 5 - 7X 0 � 7 0Z 3�

� ?O/<:w Y ) RS45C* Y � � � ® /���0$¸�- X 4 ® � 5 t � - 7X 0« �� 5Z�¶�
�
��� 7 0 � 7 �

� ?O/<:)
� ?9/<:w RS47C* Y � � � ® /��p0$¸�- X 4 ® � 5 t � - 7X 0M 3�-5«�g�
�
��� 7 0 � 7 �� ,

]"H<BvEJB�t � �-5«�gW��_B�A>0�/c?OB|?O6FEJIQC<PSLN/c032745698pH@IK2=L@?��{¢�£K�N\cj�H<B>IQEJB>R �NW5 
¥§�G\

� � � ?9/<:)
� RS45C* Y � � ?9/<:w � ® /���0$¸�- X 4 ® � 5 t � - 7X 0M �� 5Z�¶�
�
��� 7 0 � 7 � 

� ?9/<:) RS47C* Y � �� � m � ® /���0$¸�- X 4 ® ��5«�g�X�
��� 7 0 � 7 �
� RS47C* Y � �� � m ?O/@:) � ® /���0$¸�- X 4 ® ��5«�g�X�
��� 7 0 � 7 �
� R¬45C� * � � ��� � Y � �� � m �<®�/���0$¸�- X 4�®1�
� � � �

l I¬03272¶6NH<B|03ncI�} Bh6J/@EJC�IK/<6�6JI�ncB|B���/1032�W ]�I�]q\<4f`´]_B|AXIQCc?O4iLDB>E����DW7 >���{\x6NH<B>C
� � � R�0�y� RS45C� * � � u � �� ��� � u m � ® /���0$¸�- X 4 ® � 5��X� - 7X 0M ��

� R�03y� RS45C����� � ��� � u m�� ® 0S��� � � 0	� � R�03y� � � 7 5M ��J� m � 0¬���G�J� 0	�V,
]"H<BvEJB � �

� - X�  03CcL#0S���G� � � � 0 4 ®
0T4 /  � Y�`´]_B|LDB
±cC<B

� ��� � ' � � � 7 5M ��J� m � 0¬���G�F�]0��A, ���DW7 >º �
6NH<B>C�]_B3Hc0>} B�6NH<B�`bIK2527I�]H45C<P�/<C1AXIKCc?96JE{0345C@B�L*LD/1032�:<EFIKn<27B>R `bIKE�jHk�l '

R�0�y� � ��� � � ���DW7 3¹Q�

� C<B¬A>03C ?�H<I�] � m �10S�:}f�F��4=?q0�AXIKCcAv0U} B�`b/<CcA
6J45IQC$03C1L-6�H<BvEJBX`bIQEJB � �F}���4i?hAXIQCcA>0>} B
0Q?h]_B>272�W�j�H<4=?|?�H<I�]�?�6�Hc0�6�jHk�lN� 4i?�B�� /<47}K0�25B>CN6q6JI 03C$/<CcAXIQCc?O6FEG0�45C<B�L$AXIQCcA>0>} B

£N 



R�0�yD47RS4�T�036F45IQC-:<EFIKn<27B>R 45C$IKC@B�}K0�EJ4i03n<27B W«mwB*Av03CM0�2=?9I;EJB>]HEF456FB-���DW7 3¹K�|45CZ6�H<B
`bIQ2525I�]H47C<P�]H0>8�?9Ia6NHc036H476HnxBUAXIKRSBU?_0�2545C@B�03E ?OB>RS4iLDBX±cC@456JB�:<EFIKPKE{03R '

R�03y
� ^ � _ W;)VU � � 7 5M 3�F�=0	� � ���DW7 �2 �

��� /<45}Q0327B>CN6J258�\
� � � R�03y � �87 5M ��J�=0	�

?XW¤6>W �C2 0 ��� X�X�� 0S�����e, ���DW7 >³ �

]"H<BvEJB�� X�X 4i?�6�H@B TvB>EJI�R�0�6JEF45y�B>y@AXB>:<6q`bIKE� S47Ct6NH<BS6FIK:«27BX`b6�A
IKEJC@B>E>W��_B�A>03/1?OB
l 2i036FB>E�� ?_AXIQCc?O6FEG0347CD6�� /c0�254f±xA>036F45IKC H<IQ2=L<?_`bIKEH6NH<4=?_:@EJIKn@25B>R�\ IQC<B|A>03C�6G0�~ Bq6�H<B�ug0 @
PQEG03C@PK4=0�C�LD/c032�03CcLdPKB>6 0h?OBvRS4=LDB
±cC<456FB_B�� /<47}K0�25B>CN6�`bIQEHjHk�lN�-�b]"H<4=A.HSA
IKEJEFB�?O:cIQCcL
6FI�456G?H?9B>RS4iLDBX±cC<476JB�EJB>2i03y@036F45IKC�\Dn</<6"H@B>EJBq6�H@B�EFB>2=0�y<0�6J47IKC�4=?_B>y@0KA
6>\<?9B>BqB W�P@WH¢¤¸�¹�¥§�{W

� � � RS47C 6JE{0KAXBx0¬��� �	�
?XW¤6>W 6JE{0KAXB
� ���87 5M 

0�� X�X � 0h 
� :¨� �

���DW ¸K� �

���������	��
 ����9����� ,�&P�	61��� >�(	�V.=6g�5�	 8��6 �M$%�	&v �c>��	6� �(	�L�	��" .=6��M �>M6^>�(�!�N�&/� !?���%6O�	���
 86�< �%(	& " ')(	�Z68���jN��M !B�	&��1"	$��	&�,����JN%�	 8�����NW5 >³ ���	��"S���NW»¸Q����R
T��!�S�VU=W j�Hc0�6�l 2i036FB>E�� ? ��� H<IQ2=L<?H4=?HAX27B�03Ev\D4�W�B W´A H<I I�?OB���03C1L��o03:@:<EJIQ:<EJ4i036JBv258 W
]�I�] ?9/<:<:cI ?9B�6�Hc0�6 � ,��V,�� 03EFB�IK:<6F45R�0�2_`bIKEd6�H<BwlN.��p:c0�45E����DW7 >³ ��0�CcL·���NW»¸K� �GW
j�H<BvC�� ' � 0¬���G� 0z��2=:��h0�CcLS?945C<PQ/<2=0�E>W_ucB>6 � ncB�6NH<B�Rd/<276J45:@2547AX456�8�I�`�� m � 0¬���G�F�
0�CcL - m , �v�>� , -��_ncB 03C�IKEF6�H<IQC<IKEFR�032@nc0K?94=?�`bIQE�456{?�B>47PKB>C1?O:c0QAXB W"l�B>6�� � ¢ - m �>�>� -��X¥0�CcLhEJB�LNBX±cC<B�� �!� 5"�#� ® W�mwBHAv03Cd?JAv0325Bj0$��0·/c?945C<P�0�LD4=0�PKIQCc032<RV036JEF45y¦.t6FI
PQ/c03E{03CN6JB>Bq6�H1036��p4=?"`bBU0K?O47n<25B�`bIKEq���NW»¸Q���GW �_8¬AXIQCc?O6FEJ/cAX6F45IQC%�&� � �d,'�F5(� q��DW

�����!�������V�
	 �����B����� ,)���·���DW ¸K��� �%�;.������	�+* (	����(MN�6g !B�	&�.)(	&v$�6g �(	�,� � R
T��!�S�VU=W ucB>6�� � ncBd03C�IQ:<6J47Ra/@R `bIKEqjHk�lc\�- � �

�  
� �

 \�03C1L-� � � - � � - � � ® W

£Q¸



�?��
 �V��� �� ��?���� /.ZN��= !B�	& �1"	$%�	&H&v 8���:�	�ZN��	 8�ZN���( ) �"V�F.9 !�N%(	�=6O�	��6- 8�M')(	��!B�	6g �(	�
')(	�	!B� �  !9 ��� 8���968����>�(	� >�� 	�S'=$V��>=6g �(	� � ���G��Rc4�� N%�	�=6g �>M$�&P�	��Gx 86 !B�	<9KM�-6C(@(�� � N������.= �	�c6C( �H��"���m
� 0¬���G�J�^��>�>M$����	61��&v<�R�� (�� � 	�5� GS,�& �	6 ����� .��
	J�	��"�.=6g�= �>M6S>�(�!�N�& � !?�����
6C�	�M 86�<?�%(	&P"n')(	� K�(	6I� N��M !B�	& � "	$��	&x,����iN��5( �!����! .@R#�������=�/')(	�M�:G-6I���F.@�9,�� � . >��	�
KM�Z.)(	& 	�:"Q6O(Q�	��< "V�F.= 8�=�:"?��>�>M$�����>M<? 8�QN%(	&v<	� (�!9 ��	&S6g !?�FGc.@�����)R �VR��������Gc OR8��R�68�� /.
.��%(���. 6I�%�	6Z��+-,# /.�� �c��&/& � N�(;.@�:"9N���(�KM& � ! Gc>�(	��6����	�=<96O(9.=6O�	61� !?����68. !B��"V�  8�768���
&v 861���5�	6g$��M��R�A8,S���9��R �VR��FD���@R E 4�� ')��>M68G�'=��(�! 68���x')(	� !9$�&P�	6� �(	�*���NW5 �¹K�FGH.)(	& ) 8��� ��+ ,
 8�� (	& 	�F. � N%�	����!?��6��M �> �5 P�V����@�	&3$ �cN���(�KM&/� !?R ���%(	$!�;�B68����')(	� !9$�&P�	6� �(	�S���NW5 �¹K�->��	�
 8�� (	& 	� ����(	��"	 �Z���=����6� ���KM&/�B>�(	� >�� 	�x'=$V� >M6g �(	�# ' 6I����.�!B�	& &/�F.=6��� P�V�5��@�	&v$��9 /.Z��(	6
� .= 8� �	&/��6C(	�VG-$�.= 8���S���NW5 >³ �Z /.���.=6C��KM&/�Z�M� ')(	� !9$�&P�	6� �(	�L( 'Q��+ ,pR

� ) ��� ��� ��� ��
	 � �*� � � ��� �����

��EJ47R�032 @9LN/c032 47CD6FB>EJ47IKE�@�:cIK47CD6^RSB>6NH<INL<?-Hc0>} B_EJBv} IK25/@6J45IQC<45TvB�L�IK/<E�}N45Bv];I3`gIK:@6J45R¬45T�0 @
6F45IKC�LD/<EF45C<Pw6�H<B�2i0K?O6� >��8 B�0�EG?XW�Y[C$:c0�EJ6F4=AX/<2i03Ev\":c0�6�Hd@b`bIK2725I�]H45C@P-RSBv6�H<INL<?�Hc0>} B
:<EFI�} B>Ch6FI�ncB¦03C�B��VAX47B>CD6´03:@:<EJI�0KA.H�`bIQE�R�03CN8|AX2=0Q?J?9B�?�I3`�IK:<6F45RS47T�036F45IQCh:<EFIKn<27B>R�?XW
j�H<B|R�0347C�4=LDB�0h`bIKE¦6�H<B�?9BhRSBv6�H<INL<?H4=?H6JI¬03:@:<258 ]�B>]H6JIQC �»?HRSB>6NH<INLS6JI�0�:cB>EJ6F/<E�@
nc0�6J47IKC�I3`�6NH<B�:<EJ47R�032 @9LN/c032�IQ:<6J47R�032745698SA
IKCcLD476J47IKCc?
W���j�H<B�EFB�AXB>CN6HncI IK~@?S¢�£8g<\g£KºK¥
LDBU?JAXEF45ncB�6�H<4i?q03:<:<EFI 0QA H�`bIKE|nxIQ6�Hw2547C<B�03E|0�CcL-?9B>RS4iLDBX±cC<476JBq:<EFIKPKE{03RSR¬45C<P@Wf� � ` @
6FB>C�\�A
IKRS:<EFIKRS4i?OB�?�Hc0>} Ba6FI*ncBSR�0QLDBa6FI�LDBU032_]H476�H;2i03EFPKB�?9:c03E{?OBS:<EFIKn<27B>R�?
W�Y[C
:c0�EJ6F4=AX/<2i03Ev\x`bIKE�lN.���IKC<B�I�`b6JB>Cw/c?OBU?�0¬LD/c032�nc0Q?OB�L�RSB>6NH<INL*6JI�B>yN:<27IK456¦?O:103EG?945698
?945CcAXB¦6�H<Bq:<EF45R�0�2¶}Q03EF4=03n@25Bq4=?_/c?9/c0327258�LNB>Cc?OB�\<?OBvB�B�W�P<W�¢� X¥�W

mwB�A>0�C�LDB�?FAXEJ47ncB�6NH<Bqr-lµ03CcL*squ jHk ¡ 27PKIKEF456NH<R�?�/c?945C<PdlN.��$03C1LV6NH<B�RSINLs@
B>EFC$:<EJ47R�032 @9LD/1032�03:@:<EJI�0KA.H�W«mwB*?9B>B*6NHc036¬AXIQRS:<EJIQRS4=?9B�?q03EFB*R�0QLDB�03C1LM0 `b/<272
:<EF45R�0�2 @[LD/c0�2¶:c0�6�Hd@b`bIK2725I�]H45C<P�R¬B>6�H<INLS4i?_C<IK6�/c?OBUL¶W

����� �  ��� ���*��� ���� �! "
��"� ��# �	
%$ � �	
a���	�'& ��
)(�+*n ��
��]	���]
�&��� ��
��������

mwB�`bIK2527I�]o¢¤¸�¹>¥^0�CcL /1?OBq6�H<Bq:c0�45EHI�`�LD/c0�2�:<EJIQPKEG0�R�?

�10a� � � � ?O/<:R�S;)VU�tuX ` �9�x� ��ºDW7 3�

£Q£



0�CcL

�10�0d�
� � � 47CD` ` �O�c� 5;6JE{0KAXB����;�M/k0«��2N�J�

?
W�6vW �87 014 ® �F��/90t��2N� b � 7 430;6JE{0KAXB����-� � �
��² ��X
6JE{0KAXB����-� � �87�!:�� �

��ºDW ¸��

mwB�/c?9Ba��.���6JI�BvyD:<2i0347CS6�H<BqR�0�45C¬?O6FB>:�\<4�W¤B W-H<I�]·]_B�A Hc0�C<PKB��V036HB�0QA HS476JB>E{036F45IKC
I�`�6�H<B�r-l 0327PKIQEJ456NH<R�W�j�H<4i?hAXIQRS:<27B>6JB>278�B>yD:@2=0347Cc?�6�H<B¬?O6FB>:c?q45C;6NH<BaBU0K?O8©A>0Q?OB W
�<IKEH6NH<B|0KL<LN456J47IKCc0�2^?O6FB>:�LDIKC<B|45C�6�H@B��§C<BU03EX��Hc0�EGL�A>0K?9B \<]_Bq/c?9Bq6�H<B|LD/c0�25476O8dP 0�:
6FEG0KA
B����;�M/90«�C2N�J��ncB>69]�B>B>C���.���03CcLw��.�.q�GW

Y�CM6�H<BwB�0Q?O8MAv0K?OB©03C1L 6NH<BQH103EGL�A>0Q?OB$��Av0K?OBZ 3�{\�6NH<B;?9/<:�45C ��ºNW5 ��SAv03C�nxB
EFB>:<2=0QAXB�L-nN8©0*R�03yc\�4�W�B W*]�B�03EJBd±cCcLD47C<Pw03CZ/<CcAXIQCc?O6FEG0347C<B�L;R�0�yD47R�/<R 47C;6�H<B
IQ:xBvC*45CN6JBvEJ}Q032¶`bIQE���LDB
±cC<B�L�nD8S6NH<Bh:cI�?O456F45} B|LDBX±1C<456FBhA
IKCc?96JEG0�45CN6>WHj�H@B>EJBX`bIQEJBq]_B
C<BvB�L 6FIa±cCcL�0�?O6{036F45IKC103EJ8�:cIK45CN6�`bIQE�6�H<BµAXIKC1A>0>} BhIKn;iJBUAX6J47} B�`b/@CcAX6J47IKC�45C;�gW�m-B
A>0�C�LD4fegB>EFB>CD6F4=0�6JBq0�CcL IQn<6G0�45C�\D`bIQE�� � <©��0nm&,
� m �M/��J�{\

`�� �9� � � � 0 4 ® �J��/ 0«� � 2N� b � 7 465 � 7 � 0d����/a0«� � 2N� S m 4�� 7 5 � 7 � �;,
4�W�B W¬?O6G0�6J47IKCc0�EJ45698�`bIKE¬��ºDW7 3��AXIKEFEJB�?9:xIQCcL<?h6FI `bB�0Q?O45n@452547698 `bIKEµjHk�l���W�j�H<B�r-lw0�2 @
PQIKEJ476�H<R ?OIQ25} B�?�6�H<4i?�BU��/c0�6J47IKC«`bIKE�� � nD8Z03:@:<258N45C<P ]�B>]H6JIQC �»?�RSB>6NH<INLtIQCM6�H<B
`b/<C1AX6J47IKC � �O�c�q��?OB>B���£DW»¸ �J�{\¶0S25BU?J?HC<IKC<2745C<BU03E�`b/<C1AX6J47IKC�W ¡ ?�LN4=?JA
/c?J?9B�L*45Cwl B�AX6F45IKC
£N\�4�`�]�B"Hc0>} B�0�Ca476JB>E{036JB�]H456NH � �9�x��PM�N\D6NH<B>Cd]_BHIKn@6G0347C�� /c0KLDE{036F4=Aq�§RSIQC<IK6FIKC<4iA3�
AXIQCD} BvEJPKBvCcAXB¬03CcL$���O�c��4i?�47CD`bB�0K?945n<27BSLN/<EJ47C<P�6�H<B¬456JBvEG036F45IQCc?XW�j�H@B>EJBX`bIQEJB \^]_B�LNI
C<IQ6�LN4=?JA
/c?J?H0dLD/c0�2545698dP 0�:*45C�6NH<4=?HA>0Q?OB W

j�H<47C<P ?d03EFB*LN4fegB>EJBvCD6|45C$6�H<B Hc0�EGL��§IKE�C@B�03E=Hc03E{Lx�|A>0Q?OBw��A>0Q?OB�¸��{W«j�H@B 47Cd@
LD4iA>036F45IQCt`bIKE�6NH<4=?�4=? � �O�c��² �;0�6�6�H<B AX/<EJEFB>CN6a476JB>E{036JBw�gW ��� /<45}Q0327B>CN6J258�\"6NH<4=?
RSBU03Cc?�6NHc036��
���O�c�v�a² � \�4�W�B Wh]�B�Hc0>} Bd0�?O6JEF4=AX6F258�`bB�0K?945n<27B�456JBvEG036FBd���O�c�H`bIKEq6�H<B
47C<B�� /c032745698�AXIQCc?O6FEG0347C<B�LS`bIKEJR jHk�l1W¶j�H<BvEJBX`bIQEJB \c]_BµA>03C�EFB�LD/cAXB|6�H<BµLD/c0�2545698�P 0�:
ncB>69]_BvB>C$IK/<Ed:c0347E�I3`|LN/c032�:<EJIQPKE{03R�?
WtmwB�/c?OB�6�H<B�?J0�RSB�?O6FEG036FB>PK8$6FI-:<EFB�LD4iAX6
6NH<BSC<B>]�}Q0327/<BS`bIKES�;]H476�HZ?J0>`bB>PK/103EGLN45C<Pw6JI�R�0�45CN6G0�45Cw:xI�?O476J45} BVLDBX±cC<476JB>C@B�?J?hI�`
/90«��2<W�o�I�]_Bv} B>E>\N0K?HRSB>CN6J47IKC<BULa45Cw��£NW»£ �H0�CcL-��£DWjgN�G\<4�`�]�B�03EFBqPK45} BvC*0h`bB�0Q?O45n@25B
} B�A
6JIKE�� � ���O��m
��/q�J� � �M/F0-��mG�M/���2N� b 4x\ 6NH<B�4=LNB�0�6JI H103CcLD27B�6NH<4=?�A>0K?9B�4i?"6FI�±cCcL
0*:<EFIK:cB>E � 6FI�EJB�LD/1AXBS6�H@B :@EJ45RV032�IQn;iJB�AX6J47} BS0�CcL;RSI�} B�6JI�6NH<B�nxIQ/<CcL<0�EJ8��§4�W�B W
�
�(5 � � 7"� � 7 �{W�j�H<BH`bEG0�RSB>]�IKEJ~|I3`´l B�AX6F45IKC����NW5 ���?9/<PKPQB�?O6{?�H<I�]M?9/cA H¬0 � ?�H<IK/<2iL
ncB|A H@I ?OBvC*0�CcL 6NH<BqEJB�?9/<256_`bIQ2527I3]�?"`bEFIKR 6NH<BqB�� /c036F45IKC

£8g



� ��� 5 � � � ��� 5 � � ® /h��� 5 � � 0$¸ 4 ® ��� 5 � �
� ��� 5 � � ® /h��� 5 � � 0$¸ 4 ® ��� 5 � �-5Z� � 7 0«�^�
� 5 � � 7
� � � 7 5 � ® ��/90«��2D�[� 5$¸K� ® ��/90$�C2N� � 5 � ® �M/a0«��2D� � 0$¸�4 ® �=0$¸ 4 ® � �

��?945C<Pd� � �M/k0«��2N� b 4d]_BqPKB>6

� ��� 5 � � � ` �9�x�-5 � ® ��/a0«��2N� � �
j�H<4i?�45RS:@2545BU?�6NHc036 � ?�H<IQ/<2=L*ncBµA H<I�?OB>C�6FIaRV03~ B � ®���/90M��2D� � ?OR�0�252�WH�<IKE¦0

±cyNB�L�`bB�0K?945n<27B��q`bIKEH��ºDW5 ��G\K6NH<BHLN/c032745698qP 03:�ncB>69]�B>B>CS��ºDW7 3�^0�CcLS��ºNW»¸���4=?^LDB>:cB>CcLDBvCD6
IQC � 0�CcL*B�� /c032i? 6FEG0KA
B����;�M/ 0M��2D�F�GW�Y§`�]_Bµ?OB>6	� � � � ® \c6�H@B>C*6FEG0KA
B����;�M/ 0
��2N�J� � � ® �M/?0 ��2N�J� � Wp]�IK6FBH6�Hc0�6"47C�6�H<B�r-l|0�25PQIKEJ476�H<R \x� ) � � 7H� � ® �M/?0 ��2N�J� � Wj�H<BvEJBX`bIQEJB \N]"H<B>C�0 � 4i?�`bIK/@CcL�?O/cA.H�6�Hc0�6h�
�65 � � 7_���87 03CcL;� ) � �H4i?H?OR�0�252�\K6�H<B
0�25PKIQEJ476�H<R 4=?_6FEJ8N45C<Pd6JIdEJBULD/cAXBq6�H@BhLN/c032745698SP 0�:�ncB>69]_B>B>Cw��ºDW5 ��H0�CcL-��ºDW ¸��G\c]"H<4725B
R�0�45CN6G0�45C<47C<P�`bB�0Q?O47n<452745698h`bIKEq��ºDW»¸ �GW

����� �  ��� ���*��� ���� �! "
��"� ��# �	
%$ � �	
a���	���&����� � �-� �	���
¡ ?H45C�6NH<Bh:@EJB>}N45IQ/c?�?9B�AX6F45IKC�\x]�B�C<I�]p?�H<I�] 6�Hc0�6�6�H<Bdug03CcA
T>I ?�RSB>6NH<INL�A>03Cw0�2=?9I
ncB�B>yN:<2i0345C@B�L�/1?O45C@P�6�H<Bhug0�PKE{03C<PQ4=03C LD/c0�2���ºNW5 ��GW	o�B>EFB�]�Bq?�H@I3]�6�H1036_6NH<B>47EH?O6FIK:d@
:<47C<PwAXEF456JBvEJ4=0�4=?h47C `�0QAX6�RSB�0Q?O/<EF45C<P�6�H<B�LD/1032547698-P�03:«ncB>69]�B>B>C$jHk�lN�·0�CcLt6NH<4=?
ug0�PKEG0�C<PK4i03CwLD/1032�W

kHB�A>03272�6�H1036q6�H<B�squ jHkoRSB>6NH<INL�?OIQ25} B�?q0S:<EFIKn<27B>R I3` 6�H<Bd698D:cB�� g@W»¸ ��]"H<B>C
476a4i?a~DC@I3]HCM6NHc036�6NH<Bw?OIQ25/<6F45IKCM6FI;6�H@BwjHk�l$2745B�?�IKC�6�H<B�ncIQ/<CcL<0�EJ8�03C1L«6�Hc0�6
jHk�lN��C<B>B�L<?H6JI�ncB�?9IK27} B�L¶W�Y�C�6NH<Basqu�jHko0325PQIKEF456�H@R�\c0S?OIQ25/<6F45IQCw� �|I3`¦� g@W»¸ �H4=?
?F034=L*6FI�nxBd0SPQI INL;03:<:@EJI�yD47R�036F45IQC*I3` jHk�l*4�` h ��u m��
	 ®�5u m ` � �@4=?�?9R�03272_��?OB>B�� g<Wv2 �J�
0�CcL*6�H<4i?�4=?�/c?OB�L�0Q?q0S?O6FIK:<:<47C<P�AXEJ476JB>EF4=0h`bIKE�6NH<Bd0327PKIQEJ456NH<R�W�m-B�C<I�] ?�H@I3] 6�H<B
EFB>2=0�6J45IQCc?�H@45:�ncB>69]_B>B>C¬6�H<B|LD/c0�25476O8dP 0�:�0�CcL 6NH<4=?H?96JIK:@:<45C<P¬AXEF456JBvEJ4=0NW

kHB�A>03272�� � 45C�6�H@B�squ�jHk¨RSB>6NH<INLS4=?_6NH<BqEJI IK6�I3`´6�H@B�`b/@CcAX6J47IKC � �9�c�_IQn<6G0�45C<B�L
nN8�03:@:<258N45C<P ¡ 25PKIQEJ476�H<R £DW7 �6FI�6�H<Bq:<EFIKn<27B>R � g@WjgN�GWHl 45CcA
BS�
� � � 7 ��� 7 \<]_B Hc0>} B

� ��� � � � � ®� /�� � 0$¸�4 ® � � 0«� � �X�
� � � 7 0 � 7 �
� � ®� ��/a0«�+� 2N�9����0$¸ 4 ® � ��5«�+� � 7 �

£Q�



Y§`^� � 4i?´`bBU0K?O47n<25B_`bIQE���ºDW5 ��G\ 6�H@B>CaBU��/c0�6J47IKC�� g<W�¹K�^45R¬:<2547B�?¶6�Hc0�6H� � � ��/Q0�� � 2N� b 4�5
h �5u m 	
®�5u m ` � �M/k0$� � 2D� b � �5u m�03C1L 6�H@B>EJBX`bIQEJB

� �����>� � 4 ® ��/ 0«� ��2D� b ��/a0«�+� 2N�G�M/a0«�+� 2N� b 4
5 h 7�5u m � 	 ®��u m ` ��� 7 � ®�5u m ��/90«�+�82D� b �M/a0«�+� 2N�G��/ 0«� �82N��b � �5u m5�¸ h ��u m 	 ®��u m ` �84 ® �M/k0$�+� 2D� b ��/90«�+� 2N�G�M/a0t�+� 2N� b � ��u m0�¸ 4 ® ��/a0«�+� 2N� b 4 0$¸ h �5u m 	 ®�5u m ` � 4 ® ��/90«�+�82D� b � ��u m 5«�+� � 7 �

l IQRSBq?945RS:<274f±gAv036J47IKC¬03CcL�6�H<Bq:<EFIK:cB>EF6J45BU?_I3`�6NH<BqPKB>C<BvEG032745T>BULa45CN} B>EG?9B�8N45Bv2=L

� �����3� � 0 4 ® �M/a0«�+� 2N� b 465Z�+� � 7 5 h 7��u m � 	 ®�5u m ` �3� 7 � ®��u m ��/90t�+� 2N� b � ��u m
� ` �O�+�K�-5�� h �5u m � 	 ®��u m ` � ��� 7 � ®��u m ��/90t�+� 2N� b � ��u m �

j�HN/c?
� ��� � � 0 ` �O� � � � � h ��u m��
	 ®�5u m ` � �¤� 7 � ®��u m �M/90«� � 2D� b � ��u m �

Y§`g]_B�0Q?J?O/@RSB�� � `bB�0Q?O47n<25B�`bIKE���ºNW5 3�{\ 6�H<B>Cd6�H@BHEJ45P�HD6cHc03CcLd6JB>EFR 4i?�6�H<B�LD/1032547698hP 0�:
ncB>69]_BvB>CqjHk�l � 0�CcLa��ºDW5 ��GW^m9H<B>Cq6�H<4i?¶6JB>EFR·4=?�?9R�03272�\
]_B�A>03C|6�H<BvEJBX`bIQEJB�B>yN:cB�AX6^� �
6FI�ncB�0325R¬I ?O6´IK:<6F45R�0�2K`bIKE�jHk�lcW j�H<4i?�4=?^45Cd03PQEJB>BvRSB>CN6�]H456�H�6NH<BH?96JIQ:<:<45C@PhA
EJ456FB>EJ4i0
`bIQE�6�H<BSsqu�jHkpRSB>6NH<INL¶\g?O45C1AXB h ��u m �
	
®��u m ` � �c0�:<:cB�03E{?�45C�6�H@B�LD/c0�25476O8�P 0�:�W ]�IK6JB
6NH<IK/<P�Ha6NHc036 � ®�5u m ��/ 0 �+� 2N� b � ��u m 4i?�C<IK6�6{03~ B>C�47CD6FIq0KA>A
IK/<CN6�45C�6NH<BHRSB�0Q?O/<EFB>RSB>CN6
I�`�6�H<B|P 0�:�W��1/@EJ6�H@B>EJRSIQEJB \K`bIQE�r 0�:cI ?9456J47} B|LDBX±cC<476JB|?O8NRSRSBv6JEJ4iA_R�036FEJ47y¶\@LDBX±cC<B
6NH<B��a@�C@IKEJR I�`�0�} B�AX6FIKEH��0K?

�
��� 7� ' � � ® ��� �
j�H<BvC�\D`bIKE�� � /90«�+� 2<\N6�H<B|LD/1032547698aP�03:�Av03C*ncBq]HEJ476J6FB>C�45C�6�H<B�`bIQEJR

� �����>� 0 ` �9�+�K� � ��� h ��u m � 	 ®��u m ` � ��� � ��u m � 7� �
mwB�?OB>B�6�H<B�?96JIK:@:<45C<P|AXEF456FB>EJ4i0_/c?OB�LhnN8h6NH<B�ug0�CcAXT>I�?�RSB>6�H@INL�4=?´03C�45C1AXIKRS:@25B>6FB

RSBU0K?O/@EJBHI3`^6NH<BqLD/1032547698hP 0�:�W�j�H<4=?�?O/<PQPKB�?96G?_6�H1036_IQC<B�RS47P HN6�±1CcLS?OIQRSB�B>y<0�RS:<27B
]"H<BvEJBh6NH<Basqu�jHkpRSB>6NH<INL*?96JIK:1?X\¶n</@6�]"H<B>EFB*� � �5u m � 7� 4=?H2=0�EJPQB�B>C<IK/@P Hw?OI¬6�Hc0�6
6NH<B�LN/c032745698�P 0�:S4=?�032i?OI|2=03EFPKB W�j�H@B�?9B>RS4=LNBX±cC<476JB"`bE{03RSBv]_IKEF~h]�B�?�H<I�]_B�LpH@B>EJBH`bIKE
6NH<Bhug03C1AXT>I ?�r*B>6NH<INL¶\D:@EJB�?9B>CD6{?_0�AX27B�03EFB>E_] 0>8a6FI�/<CcLDB>E{?O6{03CcLS6�H@Bq0327PKIKEF456NH<R�W�Y�6
?�H<I�]�?h6�Hc0�6�456h4i?hRSI ?96J278w0*:<EJ47R�032�0�25PQIKEJ476�H<R \�?O47CcAXB�?945RS:@25B>E�:@EJ45RV032�:<EJIQn<25BvR�?
0�EJB©?OIK27} B�L«6JIZ0�:<:<EJI�yN45R�0�6JB�6�H<Bw?9IK25/@6J45IQC¨6FIZjHk�lcW���B>6v\ 6NH<Bw?O6FEJB>C@PK6�H�I3`µ6�H<B
0�:<:<EJI�yN45R�0�6J47IKC;4i?aLD47EJB�A
6J258�2745C<~ BUL-6JIw6�H<B�LD/1032547698;P 0�:«ncB>69]_B>BvC$jHk�l 03CcL$6�H<B
LD/1032_:@EJIKn@25B>R ��ºNW5 3�{W��</<EJ6NH<B>EFRSIKEFB \^036hBU0KA.H;456FB>EG0�6J45IQC�\�?945CcA
B�`bB�0Q?O47n<452745698*4i?�C<IQ6
0Q?J?O/@EJB�Lh`bIKEH�+� \ 6�H<B�0�25PQIKEJ476�H<R�A
IKRS:c0�EJB�?^6JI|0�:<EJ47R�032 @9LD/1032N45CD`bB�0Q?O47n<25B 0325PQIKEF456�H@R�W

£Qº



� # ! � & � �������� � � �d��� �����
	D&�� �� � (���� �
	"! � & � �
� �3%´�X	 � �

mwB�C<I�] :<EJBU?OB>CN6�IK/<EdRSINLD4�±cB�Lz`bIQEJR I�`q6�H@B*k�m 0325PQIKEF456�H@R�W$j�H<4=?d0327PKIQEJ456NH<R
B>yN:<27IK456{?hncIK6�H�6�H@B�?O:103EG?945698$I3` / 0�CcLaHc0�CcLD25BU?�6NH<B?Hc0�EGLMA>0Q?OB$��A>0K?9B�¸��{W·j�H<B
0�25PKIQEJ476�H<R 4=?hnc0Q?OB�L;IQC;6�H<B�/<C1AXIKCc?96JE{0345C@B�L$LD/c032�:<EJIQPKE{03R ���DW5 �¹K�µ03CcL;B>yN:<27IK456{?
6NH<B�:<EJIQ:cB>EJ6F45B�?�I�`�6�H<B�B>47PKB>CN}Q0327/<B�?�03CcL�B>45PQB>CN} B�AX6JIQEG?_I�`_6NH<B�:c0�EG03R¬B>6JEF4=A�RV036JEF45y
0¬���G�GW�r�0�CD8|4=LDBU0K?�`bEFIKRo6�H@B�r-l�0�25PKIQEJ476�H<R 03EJB�6JE{03Cc?�`bIKEFRSB�Lh6JIq6NH<B�2i03EFPKB�?O:103EG?9B
A>0Q?OB \�B W¤P<W-6NH<BS:<EF45R�0�2H?96JB>:$6JI�6NH<B�ncIK/<CcL@03EJ8�W;m-B�45C1AX25/cLNBS45CD`bIQEJR�0�6J47IKC-`bEFIKR
6NH<B�:<EJ47R�032 @9LN/c032H:c0�45ESI�`|2545C@B�03E�lN.���?����NW5 >³ �G\7���DW ¸K� �GW Y[C�l B�AX6F45IQC·¹ Wjg©]_B�0�2=?9I
47CcAX25/1LDB_C<Bv]aH<B>/@EJ4=?96J4iA>?�6NHc036�6{03~ B�0KLN}K0�CD6{03PQB�I3`�6�H<B�?96JEJ/1AX6J/<EFBHI3` � �F}��G\ 0QA>AXB>27B>EG0�6JB
AXIQCD} BvEJPKBvCcAXB \ 0�CcL�`�0QAX4527456G0�6JBH6NH<B(H103CcLD2745C<P|I3`^6NH<B(H103EGL�A>0Q?OB W^m-B�?O/<RSRV03EJ47T>B�6�H<B
0�25PKIQEJ476�H<R 47C�l B�AX6F45IKC1?�¹ W»£N\¶¹ Whg<W
� ��� � �"
 � � % ��� � ���  � 	& �l� �"	�
���� ��� � ���G� � � � 7 5� 3�F�Cmv� 0¬���G�F� 0	�
j�H<4i? 4i? 6NH<B�`b/<CcAX6F45IQC*6�H1036�]_BS�b45RS:@254=A
4f6F258<�^R�0�yD47RS45T>BH6FIS?9IK27} BhjHk�lc\g?OB>B¬���NW5 3¹Q�GW
j�H<BvEJB�4i?"C<I�B�� /<47}K0�25B>CN6�`b/<CcAX6F45IQCS/c?OBULV47CS6�H@Bqr-ld0327PKIQEJ456NH<R�\ n</<6H]�BqLDIµ?�H<I�]ª0
AXIQC<C<B�A
6J45IQC�/c?O47C<P�6�H<B|LDBvEJ45}Q0�6J45} B¦I3` � ���G�GW_l�45CcAXB

2545R����� � m � 0¬���G�J� � � m �M/���0�CcL 2745R��� S � �O� m �10S���G�J� 0	�G� � �;,
6NH<B|0K?O8NRS:<6FIK6F4=A�ncB Hc0>}N45IQEHI3` � ���G��4=?� ���G��� � � 7 5M ��J� m ��/q� 0	�A,ª0K? � | m �§2745C<B�0�EH]H456NH*?925IQ:xBD0h ��� ���G��� �87 �V, 0K? � | 0nm �§2745C<B�0�EH]H456NH*?925IQ:xB �87 �
j�H<BvEJBX`bIQEJB \�0Q?O8NRS:<6FIK6J4iA>0327258 \c0Q? � � ��| m�\�6�H<B�ncB H10U}N45IQE�I3` � ���G�H4=?�2745C<BU03E>W�l 47CcAXB
� m � 0¬���G�F��4=?�AXIKC1A>0>} B \N?OI�4=? � ���G�GW�Y�CS6�H@B�B�0Q?O8¬A>0K?9B \D6NH<B�`b/<C1AX6J47IKCS4i?"0�2=?9IdLD4fegB>EFB>Cd@
6F4=03n@25B W´Y[C¬6�H<BTH103EGL�A>0Q?OB \<27I ?F?_I3`´LD4�e¶BvEJB>CN6J4i03n<472545698|INA>AX/<E{?_]"H<B>CS6NH<BqRa/<276J47:<2547AX4�698
I�`_6NH<B�?9R�032725B�?96HB>45PQB>CN}K0�25/<Bq`bIKEh� m �10S��� �F��A.Hc03C<PQB�?XWqj�H@Bh6�H@EJB>Bd��47PK/<EFB�?�¹ W5 Q\�¹ W ¸D\
¹�W»£a472525/1?O6JE{036FBh6�H@B�6�H<EFB>B�LD4�egB>EJB>CN6¦?O456F/c036F45IQCc?XW j�H@Bh`bIK2527I�]H45C<Pd6�H<BvIKEJBvR 6JBv252=?_/1?
]"H<BvC 6NH<4=?�H103:<:cB>Cc?
W
���������	��
 ���� �-�x��6	/ ��� a�� ®iKM�9�	� (	�M68�%(���(	���	& "	 �����(	���	&v ��@�	6� �(	�J( '3/�R � ��6
��m
��/q� �%� 	�"!9$�&v6� vN�&v �>M 86�<����	��"?"V� �H���

� X ' � � m ��/q�-5 q
d [�� � � ^"!$# Z _�%'&� X)(

� � ® 4<� 7d
��dU��/�� 0«� m �M/�� �

£ ¹



−2 −1 0 1 2 3 4 5 6
−28.8

−28.7

−28.6

−28.5

−28.4

−28.3

−28.2

������� � S��
	�������

���
��� ��
�

������� ��� �������

�^45PK/@EJBh¹�W5  ' � ��� ��47C�6�H<BqB�0Q?O8�A>0Q?OB

−11 −10.5 −10 −9.5 −9 −8.5 −8
−12

−11.9

−11.8

−11.7

−11.6

−11.5

−11.4

−11.3

−11.2

−11.1

−11

� S��
	�������

���
��� ��
�

! "$#�% &�!�"�#�'�'!�")(*% &�!�")(+'�'

��47PK/<EFBh¹ W ¸ ' � ���G��45C�6NH<B3Hc03E{L Av0K?OB¬��A>0Q?OBd 3�

�������-,

D�R 45� 68���7�:�;.=<L>��;.@�FGH')(	� �	&/& �D< ,�GH��m
� 0¬���G�F�S² ��m
��/q�Q�	��"��Cm
�10S���G�J�B�%�;.
!9$�&v6� vN�&v �>M 86�<7D�R

. R 45�768�����%�	��"?>��;.@�/,

AC� E ')(	� ��² � X G�� m � 0¬���G�F�_²�� m �M/�� �	��"a� m �10S���G�J���%�;."!9$�&v6� vN�&v �>M 86�<7D10
ACKOEQ')(	� � � � X G���m
� 0¬���G�F� � �Cm
�M/�� �	��"a�Cm
�10S���G�J���%�;."!9$�&v6� vN�&v �>M 86�<S "5 �20

£!2



−10 −9.8 −9.6 −9.4
−10.6

−10.4

−10.2

������� � S��
	����� �

���
��� ��
�

�����
	 ����������
��47PK/<EFBh¹ W £ ' � ���G��45C�6NH<B3Hc03E{L Av0K?OB¬��A>0Q?OB|¸��

AC>OEQ')(	� ��P � X G�� m � 0¬���G�F� � � m �M/�� �	��"a� m �10S���G�J���%�;."!9$�&v6� vN�&v �>M 86�< �MR
T��!�S�VU=W mwBwA>03C�0K?F?O/<RSB�]H456NH<IK/<6¬25I ?F?aI3`|PQB>C<B>E{032547698;6�Hc0�6 ¡ 4=?d0;LD4i03PQIKCc0�2
R�0�6JEF45y�]H456NH�LD4i03PQIKCc0�2�B>27B>RSB>CN6G?´° �|03C1L ��4i?_6�H<BqRd/<256F45:<274=AX4�698hI�`_� m ��/��{\D4�W¤B W

° m � ° 7 � �>�v�D� °���²Z°��Pu m � �>�v� ��° bN�
Y�C$:c03EF6J4iAX/<2=0�E>\�]_B�PKBv6a6NH<B�B�0K?98«Av0K?OB�4f`�03CcL$IKC<278;4f`��!e < yN  �>�v� � { ?O/cA.H$6�Hc0�6
4	d�[� �DW�m-Bq6�H@B>C Hc0>} B

LDBv6>� 0¬���G�c0t��2N� � ���]0$�c� b�
�G� m ��° ��0«�x� 0 bq

�G� m
� 4 7� b�d &� � ��°pd�0«�c��� �

ucB>6�� � y � � 4��H[� ��{NW_j�H<BvC

LDBv6>� 0¬���G�V0h��2N� �
� � 0 �

�O5 q
d [��

4 7d°�d�0t� ��� b�
d[� m ��°pd 0h�x�e, `bIKE��L[<zyQ°�d � ef<��x{ �

�<IKE�� [<zyQ°�d � e=<��x{N\cLDB
±cC<B
I<�O�c� ' � ��5 q

d [��
4 7d°�d	0«� �

£Q³



j�H<BvC
LDB>6v� 0¬���G� 0«��2D� � ���]01I<�9�c�J� b�

d[� m ��°pdB0«�x�e, `bIQE�� [<zyQ°pd � ep<�� { � �O¹ W7 3�

]�IQ6JB�6NHc036�6�H<B¦B>45PQB>CD}Q0�25/<B�?�I�` ¡ \ 6NH<Bq° � �»?�`bIKE � <zyN  �v�>��s {N\@03EFB�C<IK6HC@B�AXB�?F?J03EF45278B>47PKB>CN}Q0327/<B�?"`bIKE�0S��� � ?O45C1AXB�I<�:}f��RS45P�HD6HC<IQ6�ncB�LDB
±cC<B�LS`bIKEq0�CD8�I3`�6NH<B�?OB|}Q0325/@B�?XW
��B>6v\_4f`|° � [< yQ°pd � e$< �x{N\�6�H<B>C�° ��4=?d03CMB>47PKB>CN}Q0327/<B `bIQE70S���G�G\�?O47CcAXB I<�F}���4=?
]�B>252�LDB
±cC<B�LZ036�° �KWªY�C«6�H@B*B�0Q?O8ZA>0K?9B \H6�H<BvEJB�B>yN4=?O6{?a°

�
< yQ°�d � e$< �x{ ]H456�H

` <LyN  �>�>� �1{NW�mM456�H@IK/<6H27I ?J?HI3`´PKBvC<B>EG0�25476O8�\<0K?F?O/<R¬Bq° m <zyQ°�d�� ef<��x{NW�j�H@B>EJBX`bIQEJB
2547R) ����� Y )�� ��� I<�9�c� � m

0�CcL
2745R) � S � I<�O�c� � 0Zm �

r*IQEJB>I�} B>Ev\
I � �O�c� �  "5 q

d [��
4 7d��°�d	0«�c� 7

PM� �O¹ W ¸��

0�CcL
I ��� �9�c� � q

d [��
4 7d��° d 0«�c� � PM�d, 4f`���²Z° m �

j�H<BvEJBX`bIQEJB \ I<�F}f��4i?H?O6FEJ4=A
6J258�R¬IKC<IQ6JIKC@4=A>0�25258�47CcAXEFB�0K?945C<Pd0�CcL�AXIKCN} B>ydIKCw��0Zm&,G° m �GW
Y�Cq6�H<B	Hc0�EGL|A>0K?9B \�°

�
[<zyQ°pd � ef<��x{N\X`bIQE ` <zyN  �>�v� � { 03CcL|?OI<\�45Cq:c0�EJ6F4=AX/<2i03Ev\ I<��° m �

4i?�]�B>252�LDBX±cC<BUL¶WSY§`�° X ' � RS45Cc��° d � eF< ���G\�6�H@B>C$0�?O47RS452i03Eq0�Cc03278<?94=?q?�H<I�]�?q6�Hc0�6
I<�:}f�^4=?�?O6FEJ4iAX6J278hRSIQC<IK6FIKC<4iA>0327258h47CcAXEFB�0K?945C<Pq0�CcLSAXIQCD} BvyhIKC ��0nm&,{° X �{W���45PQ/<EJBU?"¹ Whg
0�CcLz¹�W»�hPK47} B|0hEJB>:<EFB�?OBvCD6{036J47IKC�I3`BI<�F}��_47C�6�H<BqB�0Q?O8�0�CcL Hc0�EGL�A>0K?9B \DEFB�?O:cB�AX6F45} B>278 W
mwB�AXIQCcAX27/cLDB�`bEFIKR 6�H@4=?�03Cc0�258@?O4=?�I3`�I<�F}��G\c6�Hc0�6�45C�6�H<B|B�0K?98�A>0Q?OB \<`bIKE �T< ,S\ 6�H<B
B�� /c0�6J45IQC �	0 I<�O�c� � ��0325] 0>8<?THc0Q?h0�?OIQ25/<6F45IKC$�$²o°]mq0�CcL�6�Hc0�6h6�H@4=?q?OIQ25/<6F45IKC
4i?a/<C<4i��/<B�Wpl 45CcA
B*6�H@B�B>45PQB>CD}Q0�25/<B�?�I3` ¡ 0�CcL¨.|�§6X�µ45CN6JB>EF2=0KA
B \"4�`d�o² ° m 0�CcL�c01I<�O�c� � �N\<6�H<BqB�� /c0�6J45IQCw�O¹ W7 3��45RS:@2545BU? � � � m �10S��� �F�GWHl 45C1AXBh��4=?_6NH<Bh/@C<4=� /<B
?9IK25/@6J45IQC*27B�?J?_6NHc03Cw° m \¶� m � 0¬���G�J��Hc0K?�Ra/<276J47:<2547AX476�8�IKC<B�WHj�HD/1?X\c45C�6�H<BqB�0Q?O8�A>0Q?OB \
`bIQE�03CN8 �
\c� m �10S���G�J��Hc0K?HRa/@256J47:<2547AX476�8S QW�_8��9¹ W7 3�G\�Y[C�6NH<B Hc0�EGL�A>0Q?OB|]H456�H ��² � X \c6�H<B|B�� /c036F45IKC �]0 I<�O�c� � �S032i?OIfH10K?�0
/<C@4=� /<Bd?OIQ25/<6F45IKC$� m � 0¬���G�J��²p° m W�j�H<B>EFBX`bIKEFB \¶47C�6�H<4i?�Av0K?OBS� m � 0¬���G�J��²p° m ]H456�H
Rd/<256F45:<274=AG456�8| KW^m9H<B>C � � � X \K]�B_±cEG?96�C<IQ6JB"`bEFIKR �O¹ W ¸���6NHc036BI � �O�c��PM�D\Q4f`���²M° m W
j�H<BvEJBX`bIQEJB \

�V²M° m�� I<�O�c�H²9I<��° m � � ��² � X 0 I<�O�c� �
g��



l 47CcAXB
LDB>6v� 0¬��� X � 0«��2D� � ��� X 01I<�O�c�F� b�

d[� m ��°�d	0«�c�., �O¹ W £��

]�B�PQB>6H`bIKEq�*²�° m \<6�Hc0�6�LNB>6>�10S��� X �c0«��2D��P��DW �_/<6�LDB>6v� 0¬��� X 0$° m 2D� � �N\¶0�CcL
6NH<B>EJB
`bIKEJBS� m �10S��� �F� � ° m ]H456NH�Ra/@256J47:<254iAX4�698 � 5� �nN8;�O¹�W»£ �GWhm9H<BvC �3P � X \�6�H<BB�� /c0�6J45IQC � 0GI<�O�c� � �|LDI B�?_C<IQ6�Hc0>} B¦0h?9IK25/@6J45IQC*��²M° m W_l 47CcAXB�° m 4=?�0�?OIQ25/<6F45IKC
6FIqLDB>6v� 0¬���G�u0��C2N� � �N\ 6�H<B>Cd0�P 0�45CdnD8|B���/1036J47IKC��9¹ W5 ���]_BHPQB>6�6NHc036H� m � 0¬���G� � ° m
]H476�H�Ra/@256J47:<254iA 476�8 �FW

mM456NHS6�H<Bq:<EFB>}N45IK/1?_6�H<B>IQEJB>R�45C Hc0�CcL¶\<]�B�~DC@I3]�6�H1036>\<47C�6�H<BTH103EGL�A>0K?9B \D27I ?F? I�`

−39.5 −39 −38.5 −38 −37.5
−40

−30

−20

−10

0

10

20

30

40 � �����
�������
��� �

) S��
	�������

	 �
��� ��
�

�^45PK/@EJB�¹ Whg ' I<�O�c��45C�6�H@B�BU0K?O8�A>0Q?OB

LD4�egB>EJB>CN6J4i03n<4725476O8|]H45272¶INA>AX/@E `bIQE � ���G��036 � X W�Y§`´]_B|LDBX±cC@B � � nN8� ��

0�EJP�R�03y� � ���G�., �O¹ WhgD�

6NH<B>C�\c45C�6�H<BOHc03E{L�A>0K?9B \x]�B Hc0>} Bµ?�H<I�]HC�6�H1036�B>456NH<B>E � � ² � X �b]"H<4=A.H*4i? EFBX`bB>EJEFB�L
6FId0K?Z>��;.@� Dg��IKE � �_� � X �§]"H<4iA HS4i?"EFBX`bB>EJEFB�La6FId0K?Z>��;.@� . �GW���47PK/<EFB�?�¹ W7 K\x¹�W»¸�0�CcL
¹�W»£h452725/c?96JE{036JBq6NH<BqnxB Hc0>}D47IKEHI3` � ��� �{W
���� �� � � ��� � � � �87 5M 3��- X ��� � 7 0M 
mwB�25Bv6�-c���G�^ncBq0hC<IQEJR�0�2545TvB�LhB>45PQB>CN} B�AX6JIQE�`bIKE���m
�10S��� �F��0�CcLS25B>6 - X ���G��ncBq456{?�±cE{?O6
AXIQRS:cIKC<BvCD6vW�Y§` -c���G� � � - X ���G������ �  \ 6�H<B>C m� � ^ � _ �
�����G�>� ��� 4�`´03CcLaIQC<258d4f` � � ��� � � �DW

g@ 



−12 −11.5 −11 −10.5 −10 −9.5

−12

−10

−8

−6

−4

−2

0

2

4

6

8

10

� � ���

) S��
	�������

	 �
��� ��
�

��� ��� � � 	 � � �
� � ��� � � �

��45PQ/<EJB�¹ W � ' I<�9�x��45C�6NH<B3Hc03E{L*A>0Q?OB

j�IhR�0�yD47RS45TvB"6NH<BqAXIQCcA>0>} BH`b/<CcAX6F45IKC � ���G��]�B�C@B>B�La6FI�?OBv6_456{?_LDBvEJ45}Q0�6J45} Bq��?O/<n@PKEG0 @
LD47B>CN6X��6JIw�NW-mwB�?OB>B¬nxBv25I�]o6�Hc0�6�6�H<4i?h4=?qB���/@45}Q0327B>CD6q6FIw?OB>6F6J45C@P*6�H@B*LNB>EJ47}K0�6J47} B
I�` ` �9�x� 6JI��aIQE�6JI�?9B>6J6F45C<P � �9�x� 6JI��NW�m-B�C<I�] 25I IQ~�0�6�6�H<BdLN4fegB>EJBvCD6F4=03n@452547698aI�`
6NH<B�`b/@CcAX6J47IKC � �F}f�{W��<IKEh6NH<4=?�]�Ba/c?9BS6�H@BS0�nxI�} BSEFB�?O/@256G?�IQC;6�H<B¬B>45PQB>CD} BUAX6JIQEG?�I�`
� m � 0¬���G�F�GW�m-BqIKn@6G0347C�6�H<B�`bIK2725I�]H45C@P<\^¢�¸ ¹ \¶ucB>R¬R�0� >¸D\�ucB>RSRV0� v�3¥�W
���������	��
 �����Z�x��6�< A�6vE KM�#� ��(	� !B�	&3 ��	�:" �5 P�V����	�:>=6O(	�9')(	� ��m
� 0¬���G�F�#�	� " &/��6
- X ���G� KM�Z 86I. �H��.=6c>�(�!�N%(	������61RB������� ,

D�R������@� �7���
	 	����
	�� ,�')(	� ��< ,�G�- X ���G� [� � 0

. R������@� �7� �V������
	�� ,

AC� E U:��� �_² � X , - X ���G��[� � 0
ACKOE#U:��� ��P � X , - X ���G� � � 0
AC>OE#U:��� � � � X ,Z6I�����=��� �  /.=6I. � K��;.= /. ( '?�� P�V�5��	�:>M6C(	� .-')(	� 68���?�� P�����V.1N%��>M�( 'H�Cm
�10S��� X �J�FGS.=$%> �B68�%�	6 (	���Z�� P�V��� 	�:>M6C(	�Z( '-6I�� /. K��;.= /.�G
�jGS�%�;.-� � (	���

�	����(#�H��.=6Z>�(�!�N%(	������6�A�� X [� � E �	� " 68���Q(	68�����7�� P������	�:>M6C(	��.7 8� 68���
K��;.= /.��%� 	��� �	����( �H��.=6j>�(�!�N%(	�����%6nA - X ���G� � ��E�R

Y�6q4=?�~NC<I�]HCw6�Hc0�6h6�H@Ba`b/<CcAX6F45IQCt� m � 0¬���G�F��4=?qLD4�egB>EJB>CN6J4i03n<27Bd036|:xIQ45CN6G?q]"H<B>EJB
6NH<B�Rd/<276J45:@254=A
4f698�I�`^6�H<B�B>47PKB>CN}Q0325/@BH4=?� QW�Y�6G?�LDB>EF45}Q036F45} BH4=?�PQ45} B>CdnD8�- X ��� � 7 \ ]"H<B>EJB

g�¸



-c���G��4=?�0aC<IKEFR�032745T>BULVBv45PKBvCD} B�A
6JIKE�`bIKEh��m
�10S��� �F�G\¶4�W�B W���-c���G�>� �  S��?9B>B�¢� >º�¥§�GW�m-B
~NC<I�]p`bEJIQR j�H<B>IQEJB>R ¹ W7 S6�Hc0�6S�Cm
�10S���G�J�TH10K?�Ra/<276J47:<2547AX476�8w SnxIQ6�HZ45C;6NH<BSB�0Q?O8
A>0Q?OB|03C1L¶\x]"H@B>C �_² � X \<45C�6�H<B3Hc0�EGL�A>0K?9B W	o�B>CcA
B \�`bIQEH6�H<B�?9Bq6O]�IdA>0K?9B�?X\

� � ���G� � � � 7 5M �� - X ���G� 7 0M  � �O¹ W ���

Y�CS6�H@B(Hc0�EGLSAv0K?OB�\D]"H<B>C ��P � X \ B�� /c036F45IQC��O¹�W»����?O6F45252�H<IQ2=L<?
W�Y�6"4i?"]�B>252cLNBX±cC<B�L
ncB�A>0�/c?OB�- X ��� � � ��`bIKE�03252^B>47PKB>CN} B�AX6FIKEG?_I�`��Cm
�10S���G�J�GW�m9H<B>C � � � X 45C�6�H<BOHc03E{L
A>0Q?OB \ � �F}f�c4i?¶C<IK6^LN4fegB>EJBvCD6F4=03n@25B�0�CcL�6�H<4i?¶4=?�A>0�/c?OB�L�nN8�0HA.Hc0�C<PKB�45Cq6NH<B�Ra/<276J47:<2547AX4�698
I�`�6NH<B�B>45PQB>CD}Q0�25/<B*� m �10S��� �F�GWZj�H<B�LD45EFB�AX6F45IKC1032HLNB>EJ47}K0�6J47} B�`bEFIKR 6NH<B�25BX`b6|4=? � 7X \]"H<BvEJB ��4=?¦LDBX±cC<BUL�0K?�47Cwj�H<B>IKEFB>R ¹�W»¸ � ]"H@4525B|6�H<BdLN45EJBUAX6J47IKCc0�2�LDBvEJ45}Q0�6J45} B�`bEFIKR
6NH<BqEJ45P�HD6H4i?T0h QW

l 47CcAXB � �F}���4=?|0�AXIKC1A>0>} BS0�CcL;AXI B>E{AX45} B��§4�W�B W�LN45} B>EFPKB�?�6JI10Zm 0Q? � � ��| mM�
`b/<C1AX6J47IKC�\^6JI�?OIQ25} Bd6�H<B¬LD/c0�2����NW5 �¹K��47C-6NH<B�LD4�egB>EJB>CN6J4i03n<27B�A>0Q?OBS]�BaC@B>B�Lw?O45R¬:<258
?9IK25} B � � ���G� � �DWªj�H<4=?a]H47252�0�25]H0>8@?�ncB�:cI ?F?O47n<25B�B>y@AXB>:@6�]"H<B>C«6NH<B*RV03yN45Rd/<R
INA>A
/<EG?�036 � X \c4�W�B�W�]"H<B>EJB � �F}���4=?HC<IK6¦LD4�e¶BvEJB>CN6J4i03n<27B W�Y�C*6�H@B�C@B>yD6�?9B�AX6F45IKC�]_Bq]H45272
?9B>B�6�Hc0�6 � � ���G� � ��0327]H0>8@?(Hc0K?q0S?9IK27/<6J47IKCw45C�6�H@B�B�0K?98�A>0Q?OBd03C1Lz6NH<B�Hc03E{L-Av0K?OB
��A>0K?9Ba ���03CcL�6�Hc0�6HIK6NH<B>EJ]H4i?OB \N6�H<B3Hc0�EGL�A>0Q?OBd��A>0Q?OB|¸���INAvAX/<EG?
W_j�I�R�0�yD47RS45T
BH6�H<B
AXIQCcA>0>} B�`b/<C1AX6J47IKC � ���G�c]�B"C@B>B�L�6JI�/c?OB�476G?^LDB>EJ47}Q036J47} B_��?O/<n@PKEG0QLD45BvCD6
�GW�j�I�B�?O6{03n<274=?�H
6NH<BqnxB Hc0>}D47IKEHI3` � � ���G�{\D]_B|?96G03EF6�nN8�AXIQCc?O4iLDB>EF45C<P�6NH<B�`b/<CcAX6F45IKC - X ���G�{\<]"H<B>EJB - X ���G�
4i?_6�H<B�±cE{?O6�AXIQRS:cIKC<B>CN6_I�`�6NH<BqB>45PQB>CN} B�AX6JIQE�`bIKE�6�H<Bq?9R�032725B�?96_B>47PKB>CN}Q0327/<B�I3`c0¬���G�GW
Y�C�6�H<BqB�0Q?O8�Av0K?OB�\^¢�¸�¹�\<25B>R¬R�0h >£�¥�:@EJI�} B�?"6NHc036 '

- X ��� ��4i?H?O6FEJ4=A
6J258dRSIQC<IK6FIKC<4iA>0327258¬LDB�AXEFB�0K?945C<P@\
- X ��� �H|  |0K? � | 0nm
0�CcL - X ��� �H| �d0K? � | m�W

Y�C;:c0�EJ6F4=AX/<2i03Ev\�- X ���G� [� � `bIKEd03272 �D< ,aW���47PK/<EFB*¹ W º*PK45} BU?�6�H@BSEJB>:@EJB�?9B>CD6{036F45IKC
- X ���G��`bIQE�6NH<4=?HA>0Q?OB WY�C$6�H<BfH103EGLZA>0K?9B \�`bIKE ��² � X \�6�H<B�PKE{03:lH$I�` - X ���G�q4=?|?O45R¬452=0�E>W��<IQE � � � X \]�B ~NC<I�]�nD8�¢¤¸�¹N\HucB>RSR�0� v�3¥�6�Hc0�6a6NH<B>EJB¬B>yD4i?O6{?�03C«Bv45PKBvCD} B�A
6JIKEq`bIKES� m � 0¬���G�F�
]H476�H - X ���G�Z[� �DW¦j�I�0�Cc03278DTvBh]"Hc0�6THc03:@:xBvCc?�]"H<B>C ��P � X \¶C<IQ6JBh6NHc036¦4f`�����4i?�0�C
B>47PKB>CN} B�AX6FIKE�`bIKE�6�H@Bh?9R�032725B�?96�B>45PQB>CD}Q0�25/<Bh� m �M/��G\<6NH<B>C

0¬���G� � ������ �
� � 0T4 ®
0 4 / � � ������ �

� 0 4 ® ���
/���� � � ° m � ������

j�H<4i?�`bIK2527I�]�?�?O47CcAXB�4 ®�� � � ��4=?�6NH<B�A
IKCcLD476J47IKCh`bIKE�6NH<B"Hc03E{LaAv0K?OB�6JI¦INA>AX/<EvW�j�H<B�?OB
2i0K?O6�B�� /c036F45IQCc?�0�CcL�j�H<B>IQEJB>R'¹ W5 q6JBv252�/c?H6�Hc0�6 � ������ 4=?H03C�Bv45PKBvCD} B�A
6JIKE�`bIKE�6�H<B

g�£



−80 −70 −60 −50 −40 −30 −20 −10 0 10 20
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

� S��
	����� �

� � ���
� � ���
� � �����

� �
�
��� ��
�

��47PK/<EFB�¹�W»º ' - X ���G��47C 6NH<BqB�0K?98�A>0Q?OB

?9R�032725B�?96"Bv45PKBvCD}Q0327/<B�I�` 0¬���G�GW_l�Ih`bIKE � � � X \c0hnc0K?94=?"`bIKEH6NH<B|?O:c0QAXBqPKB>C@B>EG0�6JB�LanN8
6NH<B�B>45PQB>CD} BUAX6JIQEG?<I3`@6�H<B�?9R�032725B�?96xBv45PKBvCD}Q0327/<B�I�`�0¬��� X �c4=?Sy � �� m � , �>�>� , � �� � � , �j{N\
]"H<BvEJBjy � m , �>�>� , � �8{H4=?�0�nc0K?94=?¶`bIKE^6�H<B�?O:10KAXB�PKB>C<BvEG036FB�L�nD8q6NH<B�?OR�0�2525BU?O6¶Bv45PKBvCD}Q0327/<B
I�` ¡ 03CcLw]"H<B>EJB � 4=?q03C$B>47PKB>CN} B�AX6FIKE�I�`Z0S���G��]H456NH-±cE{?O6�A
IKRS:cIKC@B>CD6qC<IQC<T>B>EFI<W
j�H<B¦B>yD4i?O6FB>CcAXBHI�` �$4i?_0Q?J?O/@EJB�LanN8 ¢�¸�¹�\xucB>R¬R�0h >��¥�W��<IKE��"P � X \N6�H<B¦Ra/<276J47:<2547AX4�698
I�`�6�H<B¬?OR�0�2527B�?O6�Bv45PKBvCD}Q0327/<B�I3`¦.|�§6X�{\�° m nN8wj�H<B>IQEJB>R ¹ W7 K\�4i? ��0�CcL$0Vn10K?O4i?�`bIKE
6NH<BS?9:c0KA
BSPKB>C@B>EG0�6JB�L-nN8�456{?�B>45PQB>CD} BUAX6JIQEG?X\�4i? y � �� m � , �>�v� , � �� � � {NW�j�H<B>EJB
`bIKEJB
- X ���G��4=?�]�B>252�LNBX±cC<B�L*`bIKE�� P � X 03CcLw4=?�B�� /c032�6JI��NW���45PQ/<EJB�¹ W�¹S452725/c?96JE{036JBU?�6�H<B
Hc0�EGL�A>0Q?OB�`bIKE"- X ��� �{Whl 45C1AXB � � ���G� � � �87 5� 3��- X ���G� 7 0� d03CcL�?945CcAXB�- X ��� ��<ª¢��;,> X¥�\
6NH<B>C - X ���G� 7 Hc0Q?�0*?O47RS452i03E�ncB Hc0>}D47IKE|6JI - X ���G�¦03CcL;6NH<B>EJB
`bIKEJB�\�?9IwLDI B�? � � ���G�{W�Y[C
6NH<BhB�0Q?O8�A>0Q?OBh]�B|?OB>B|6�H<4i? 47C*�^45PK/@EJBa¹�Wv2NW�.�B>:cB>CcLD47C<Pa4�`�6NH<BhBU��/c0�6J47IKC � � ���G� � �
Hc0Q?H0�?OIQ25/<6F45IKC�IQE_C<IQ6>\<]_B Hc0>} B�69]_I�Av0K?OBU?"6JIdA
IKCc?94=LDB>E�`bIKEH6NH<BTHc0�EGL�A>0K?9B W�Y§`^6�H<B
B�� /c0�6J45IQC Hc0K?�0a?9IK27/<6J47IKC�\<6NH<B>C�]_BqRd/c?O6�Hc0>} B � � ��� X ��²M��03CcL�6�H<B�`bIQ2525I�]H47C<P<W� � ��� X ��²M� � � �87 5� 3� - 7X ��� X � 0M �²��

� - 7X ��� X � � 7 ²· (0 - 7X ���G�
� �87 ²

m S � �� ^ � _� �� ^ � � _ �
]"H<4iA H¬4=?_B�� /<45}Q0�25B>CN6�6JI >��;.@�9DSI�`�6�H<B Hc03E{L*A>0Q?OBd��?9B>Bd¢�¸ ¹ \<:<P@W_¸!2	2�¥��GW_l 47RS452i03EJ278 \
6NH<B�C<IQC<B>yN4=?O6FB>CcAXBHI�`´0�?OIQ25/<6F45IKC¬45RS:<2745B�?�]_B¦03EFBqLDB�0�2547C<Ph]H476�HL>��;.@� . I�`^6�H<B�Hc03E{L
A>0Q?OB���?OB>B�¢¤¸�¹ \�:<P�¸!2K³3¥b�GWal�B>Bd��45PQ/<EJBd¹ W ³¬`bIQEq6�H<B�ncB Hc0>}N45IQE�I3` � � ���G�H45C�6NH<B�Hc03E{L
A>0Q?OB W

g�g



−40 −30 −20 −10 0 10 20
−0.2

0

0.2

0.4

0.6

0.8

1

1.2

� S��
	����� �

� � � �
� � � �
� � �����

� �
�
��� ��
� ��� � 	 � � �

��47PK/<EFB�¹ Wf¹ ' - X ��� ��47C�6�H<B3Hc0�EGL*Av0K?OB

−80 −70 −60 −50 −40 −30 −20 −10 0 10 20

−1

−0.5

0

0.5

� S��
	����� �

�� �
��� ��
�

����� S m���»��� �� � ^ � _

��45PQ/<EJB�¹�Wv2 ' � � ���G��45C�6NH<BqB�0K?98�A>0K?9B

���� ��� ����� � ��� � 7 5M �0 m� � ^ � _
l IQ25}N45C<P	�����G� � ��IQE � � ���G� � �h4=?_B�� /<47}K0�25B>CN6>W^j�H<BvEJBq4=?�0325] 0>8<?H0�?9IK25/@6J45IQC*47CS6�H<B
B�0Q?O8�A>0Q?OB \c6�H<IQ/<P H�C@IK6�C<B�AXB�?F?J0�EJ45278S45C�6�H<BOHc03E{L*A>0Q?OB W ¡ ?H]_B|0�25EJBU0KLD8�~NC<I�]·6�H<B
ncB Hc0>}N45IQE�I3` - X ���G�_`bIQE�6�H@BaB�0Q?O8 03CcLGHc03E{L-Av0K?OB�\��^45PK/@EJB�?�¹�W5 v�D\�¹ W7 K K\�¹�W5 >¸�B�0K?945278
`bIQ2525I�]qW �����G��AXIQCD} BvEJPKBU? 6FI � � 7 5M T0� d0K? ��| 0nm�WqY�C�6�H<B�BU0K?O8 A>0K?9B \
�����G�
PQI B�? 6FI?0Zm 0Q? �H| m 45C�6vW�Y[C�6NH<B3Hc03E{L*A>0Q?OB \������G��4i?_/<CcLDBX±1C<B�La`bIKE �"P � X W

g��



−40 −30 −20 −10 0 10 20

−1

−0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

� S��
	����� �

�� �
��� ��
�

� � � S m� � ��� �� � ^ � _

�^45PK/@EJB�¹ W ³ ' � � ���G��45C�6�H<B3Hc0�EGL�A>0K?9Ba�5>��;.@�9D¶�

−100 −90 −80 −70 −60 −50 −40 −30 −20 −10 0

−0.1

0

0.1

0.2

0.3

0.4

0.5

� S��
	����� �

� ^ � _

���
��� ��
�

^ ��� Y X�_
� ��� � � u m S m
��45PQ/<EJB�¹�W5 >� ' �����G��47C�6�H<BqB�0Q?O8�A>0Q?OB

� ��� % 	&��"	�d�;
��	��	� � & ����� � �	�-�]�l� �� ����
�����
Y�C;6NH<4=?|?OB�AX6F45IQC�\�]�B�?OB>B=H<I�]�6�H<B�k�m 0�25PQIKEJ476�H<R ?OIQ25} B�?|jHk�l��«/c?O47C<P*:<EFIKn<27B>R
���DW5 �¹K�{W_j�H<B¦B�0K?98�A>0K?9B�4=?H?9IK27} B�La45CV0h]H0>8S?945RS472=0�E"6FI�6�H<B�r-lS0�25PQIKEJ476�H<R \�Bvy<AXBv:<6
6NHc036�6NH<B�`b/@CcAX6J47IKC�/c?9B�L*4=?HC<IQ6 ` �F}f�{\xn@/<6 � �:}f�_`bIQEq?O:c0�EG?945698�AXIKCc?94=LDBvEG036F45IQCc?XWqj�H<B
0�25RSI�?O6=Hc03E{LMA>0K?9B$��A>0Q?OB�¸ �dLDI B�?SC<IQ6S/c?9B�6�H<Bwu ¡ � ¡ ��� EFIK/<6F45C<B�6JI-±1CcL«6�H<B
?96JB>:$LN45EJBUAX6J47IKC�6JI�6�H<B¬nxIQ/<CcL<0�EJ8 W�Y�Cc?O6FB�0KLg\�6�H@B�LD45EFB�AX6F45IKC�4i?�IQn<6G0�45C<B�L�`bEJIKR 0�C
B>47PKB>CN} B�AX6FIKE^:<EJBv}D47IK/c?9258|AXIKR¬:</<6JBUL¶W�m-BH/c?9B�6NH<B_`bIK2725I�]H45C@P�45CcLN4=A>0�6JIKE{?�I3`�6NH<BHB�0Q?O8

g�º



−18 −17 −16 −15 −14 −13 −12 −11 −10 −9 −8
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

� S �
	����� �

� � ���

���
��� ��
�

� ���*� � � ���
�� ���2� � �
����� 	�
�������

��47PK/<EFB�¹�W5 Q  ' �����G��45C�6�H<B3Hc0�EGL�A>0Q?OBS�5>��;.@� D¶�

−20 −19 −18 −17 −16 −15 −14 −13 −12 −11 −10 −9

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.42

0.44

� S �
	����� �

� ! "�'

� �
��� ��
�

! ")(*% � ! ")(
'����� ����������
��47PK/<EFB�¹�W5 v¸ ' �����G��45C�6�H<B3Hc0�EGL�A>0Q?OBS�5>��;.@� . �

A>0Q?OB W�mwB|0K?F?O/<RSBq6NHc036	- X PZ�DW

� � 	 	 � �
	�� ��� �� ��� �@����		W

�          !           "

� �O�c�!P �
����� � ² �� � ��� � ² � �J� �87 5M �� - 7X 0M q²M� �
- X ² m

� � � u m�!P � �� P � ��
���O�c�>� P �` � �O�c� ² � �

�O¹ W º��

gN¹



������� � � � � � 	 	 � �
	)� �
� �� ����� �V�� � �
	���� ���
	��z���
mwBH?96G03EF6�6�H<4i?�?9B�AX6J47IKC|]H456�Hd0�6�H<B>IQEJB>R \�LDB>EJ47} B�L�`bEFIKR ¢�¸ ¹N\ j�H<B>IQEJB>R� VgK¥�\�?�H<I�]H45C@P
6NHc036v\�47Ca6NH<B�?9B�69]_I|A>0Q?OB�?
\N036_BU0KA.H ��6�H<BvEJB¦AXIKEFEJB�?9:xIQCcL<?�0h?OIQ25/<6F45IQCa6FIhjHk�lN��]H456�H
0�AXB>EJ6{0347C-E{0KLD47/c?X\´0K?�]�B>252�0K?h?9IK27/<6J47IKCc?q6JI*6NH<B�lN.��·:c0347ES���DW5 v³��{\5���NW»¸Q����]H476�H �87A.Hc03C@PKB�L�03:@:<EJIQ:<EJ4i036JBv258 W
���������	��
 �� �S� � ��6 ��< , �	� " .=$@N�N�(;.@�	-c���G� � ¢ - X ���G�e, � ���G��®@¥5®  /. �?��(	� !B�	&3 ��	�:"
�� P������	�:>M6C(	� ( ' � A�6 E >�(	�=�M�F.1N%(	��"	 8���?6C(a��m
� 0¬���G�J�)Rn,�$@N�N%(;.@�	- X ��� � [� � R��x�56�� ���m� � ^ � _ � ��� �:G - ���  �,G� �	� Gc�	� "�
��� �
� � ��R9��������
�q�� m S � � ^ � _ �� � ^ � _ � �	��" ,

D�RH� �  /.n�	�L(MN�6g !B�	&�.)(	&v$V6� �(	� ( 'Z6I���Q��+-,N� �x 868� � �M�ON�&P��>M�:" KM<�
� GH OR8��R
RS45Cjy � ���¶� ' �
��� � 
� {

�	� "�� � � � m � 0¬���G�F�Z /.� 86I.������	���	� �V�*!9$�&v6� vN�&v O���@R
. R � ��6 � KM� �M�ON�&P��>M�:"#K=<�
� �	� "7&/��6�� ��� - -�® R �������;� � �Cm
�10S���G�J�., � .)(	& 	�

���DW7 >³��n�	��" � � .)(	& !�F.|���DW ¸K� ��R

�<EJIQR ¢¤¸�¹�\�ucB>RSR�0w >£�¥�\_4�`q6�H<B�B�0Q?O8�A>0K?9B?H<IQ2=L<?d03CcL -x���G�h4i?�0-C<IKEFR�032745T>BUL
B>47PKB>CN} B�AX6FIKE�]H476�H - X ���G�GP �N\ 6NH<B>C - X ���G��4i?a0-`b/<C1AX6J47IKC«RV03:<:<47C<P , | ���d,> ��
]"H<4iA H�4=?�?O6FEJ4=A
6J258¬RSIKC<IQ6JIQC<4=A>0�25278�LDB�AXEFB�0K?945C<P@W�Y�6�4i? 6NH<B>C*BU0K?O8�6JI�?�H<I�] 6�Hc0�6�6�H<B
`b/<C1AX6J47IKC m S � � ^ � _ �� � ^ � _ � 4=?|0*?96JEJ4iAX6J278wLDB�AXEFB�0K?945C<P*`b/@CcAX6J47IKC;RV03:<:<47C<Pw���;,> 3�B| ���;,MmM�GW
o�BvCcAXB�`bIQE�0�PK47} B>C � \<]�B|A>03C ?OIK27} B|jHk�lN��45C�6�H@BhB�0Q?O8�A>0Q?OB|nD8a±1CcLD45C@PS0 �H?9/cA H
6NHc036

� 7 �
 "0 - X ���G� 7
- X ���G� 7 � �O¹ W�¹K�

]�I�] C@IK6JB�6�Hc0�6 � � ���G� � ��4f`|0�CcL«IKC<278$4f`¦6�H<B�:<EJB>}N45IQ/c?�B���/1036J47IKCZ4=?d?J036F4=?�±cB�L¶W
o�BvCcAXB¦jHk�lN��45C�6�H@B�B�0K?98�A>0Q?OB|A>03C�ncB|?OIQ25} B�LanN8a±cC1LD45C<P � � 6NHc036¦?J0�6J4=?�±cB�?��9¹ Wf¹Q�GWl Bv6J6J47C<P

� � ' �
 

- X ��� � � � ��� � � 03CcL � � � � m � 0¬��� � �J�
PQ45} B�?�03C�IK:<6F45R�0�2g?OIK27/<6J47IKCS6FIdjHk�l��*03C1LV476G?Hug03PKE{03C<PQBhRd/<256F45:<2745B>Ev\K0QA>AXIQEGLD47C<Ph6FI
j�H<BvIKEJBvR ¹ W £DW

g 2



Y�CS6�H@BTHc03E{LSA>0Q?OB \N]_BqA>0�CS/c?9B�6�H<B�?J03R¬B�0�:<:<EJI�0KA.H�\<4f`�036 � � 6NH<B�`b/<C1AX6J47IKC � �:}f�4i?�LD4�egB>EJB>CN6J4i03n<27B � H<B>C1AXB � � ��� � � � �DW�l�45CcAXB � �:}f�H4i? C@IK6qLD4�egB>EJB>CN6J4i03n<27BqIKC<278*0�6 � X \
0�CcLS?O47CcAXB�6NH<B¦LD45EFB�AX6J47IKCc0�2gLDB>EJ47}Q036J47} B�?�`bEFIKR�6�H<B�27BX`b6�03CcLdEJ45P�HD6 03EFB \DEFB�?O:cB�AX6F45} B>278 \

� � ��� SX � � � � 7 5� 3� � 7X 0M  03C1L � � ��� uX � � 0|  ,
]�B PQB>6dnD8;6NH<B�A
IKCcA>0>}N45698wI3` � �:}f�{\"6NHc036d6�H<4i?µ`b/@CcAX6J47IKC$4=?dLD4�e¶BvEJB>CN6J4i03n<27B�036d6�H<B
IQ:<6J47Ra/<R�4f`103C1LhIKC<278�4f`c6NH<B�LD45EFB�AX6F45IKC1032NLDB>EF45}Q036F45} B�`bEFIKR 6�H@B_25B
`b6�I3` � X 4=?�C<B>P 0�6J47} B \4�W�B W

� � 7 5M �� � 7X 0M q²M� �  "0 � 7X
� 7X

P � 7 �
j�H<4i?h45RS:@2545BU?�6�Hc0�6 � � ² � X Wtl 47CcAXB�6�H<Bd`b/<CcAX6F45IKC - X �F}f� 7 4=?�?96JEJ4iAX6J278-:cI�?O456F45} BSIQC
6NH<B*47CD6FB>EJ}Q032|��0Zm&,�� X �d03CcL«4i?�6NH<B�LNB>EJ47}K0�6J47} B I�`|6�H<B�`b/<CcAX6F45IKC·��m
�10S�:}f�J�{\H6�H<B>C
6NH<Ba2i036F6JB>Eq4=?q?96JEJ4iAX6J278*47CcAXEJBU0K?O47C<P�IKCw6�H<Bd45CN6JBvEJ}Q032���0Zm&,�� X �GW*��m
� 0¬�F}��J��4i?q032=?9I�0
AXIQCD6F45CN/<IK/1? `b/<CcAX6F45IQC�\ H<B>C1AXB�456�4=?�?96JEF4=AX6F258�45CcA
EJB�0Q?O45C@PSIKCw6�H<B�47CD6FB>EJ}Q0�2_�N0nm&,�� X ¥�Wj�H<BvEJBX`bIQEJB � � ² � X � � m � 0¬��� � �J��²�� m ��� X � �
j�H<BqEF45P HN6H45C@B���/1032547698�45RS:<2745B�?_� � ²�� m �M/���03C1LV6NH<B3Hc03E{L*A>0Q?OBd��Av0K?OB¬ 3��INA>A
/<EG?
W

j�H<4i?�?�H<I�]�?�]�B�A>0�Cw?OIQ25} B�jHk�lN�*47C�6�H<B|B�0K?98*Av0K?OBd0�CcL*6�H@B Hc0�EGL�A>0Q?OB���Av0K?OB
 ��_nN8S?9IK27}D47C<P�6�H<BqB�� /c0�6J45IQC

� � ���G� � � � 7 5M �� - X ���G� 7 0M  � � �
j�H<B|k�m 0�25PQIKEJ476�H<R LDI B�?H6�H<4i?_nD8a±1CcLD45C@Pa6NH<BqT>B>EJI�I�`�6NH<B�`b/<CcAX6F45IQC

�����G� ' � � � 7 5M "0  
- X ��� � � �O¹ W32��

]�IQ6JBd6�Hc0�6q6�H<4i?�6FEJ4iA ~�4=?q03Cc0�25IQPKIK/1?h6JI*6NH<Bd/c?OBdI3` 6�H<B�`b/<CcAX6F45IQC � �F}f��47C-6NH<BSr-l
0�25PKIQEJ476�H<R�W´j�H<B�`b/<CcAX6F45IQC ���:}f�cHc0K?H6�H<B|0QLD}Q03CN6G03PQB�I3`´ncB>45C<Pd25BU?J?_C<IQC<2547C<B�03EHC@B�03E� � 0�CcL 6NH<B>EJB
`bIKEJB|45CN6JB>EF:cIK2=0�6J47C<Pa6FIa±cCcL ��?O/cA.H*6NHc036 ���F}��_BU��/c0�2=?���]H47252^ncBhRSIQEJB
B��VAX47B>CD6vW

������ � � � ��� ����� � � �V�� � �
	���� ��� 	��%� �
Y�C�6�H<B3Hc0�EGL�A>0K?9B \D]"H<BvC

 "0 � 7X
� 7X

² � 7 ,

g�³



6NH<B>C � � �:}f�H4i?�:xI�?O476J45} B|6JI�6�H@B�25BX`b6�I�` � X 03CcL�4=?O0h �IKCw456{?�EJ47P HN6>W�o�BvCcAXB \cnD8�6�H<B
AXIQCcA>0>}N45698�I3` � �F}f�{\¶456{?�R�03yN45R�/<R INA>AX/<E{?�0�6 � X 03CcL;?9I � �q� � X W ]�IK6FBd032=?9I�6�Hc0�6
� � � �Cm
�10S��� X �J� � ��m
��/��{W�j�H<4i?_4=?_6FEJ/<Bq?945CcA
B�`bIQE � � ¢ � X , l��¥5®�\<]"H@B>EJB �Z4i?H0K?_45C
j�H<BvIKEJBvR ¹ W ¸�03CcL-]"H@B>EJB l� < , b \ l�ª4=?�nD8 AXIKC1?O6JEF/cAX6F45IKCw:cB>EJ:cB>C1LD4=AX/@2=03E¦6JI�6�H<B
B>47PKB>CN} B�AX6FIKE{?�I�`H� m ��/���0�CcL*0�?�H<IKEF6�A
IKRS:</@6G036F45IQC*?�H<I�]�? 6NHc036

� � ' � l�
� X 5 � 7 0

 "0 � 7X
� 7X � ,

]H476�H � < + m \�?J0�6J4i?[±cB�?d6�H<B�IQ:<6J47R�032745698;A
IKCcLD476J47IKCc?�`bIQE�jHk�lN� ]H476�H·ug03PQEG0�C<PKB
Rd/<256F45:<2745B
E_� � ' � � m ��/���0�CcL ]�Bq03EFBh45C�6NH<B3Hc03E{L Av0K?OB¬��A>0Q?OB|¸��{W

]�I�]q\_]�B�A>0�C<C<IK6V?OIK27} B � � ���G� � �;0�CD8NRSIQEJB�6JI�±cCcL«6NH<B*IQ:<6J47Ra/<R I3` � �:}f�
0�CcLa6�H@B `b/<C1AX6J47IKC ���F}f�^4i?�:cI�?O456F45} B�IKCS6NH<B�45CN6JB>EF}K0�2^��0nm&, � X ��03CcLSLNI B�?"C<IQ6_B>yN4=?96G?
`bIQEpH<47P H<BvEa}Q0327/<B�?�I3` �
WMj�IJHc03CcLN25B*6NH<4=?dA>0Q?OB \_]�B�6G03~ B�0-:@EJ45RV032H?96JB>:Z6JIw6�H<B
ncIK/@CcL<03EF8 WHucB>6 �

�
ncBh?9/cA.Ha6NHc036 � � ���

�
��²M�D\N6�H<BvC �

�
4=?�LDB
±cC<B�La6FI�ncB�IKC�6�H@B��:�;.=<

.= �"V�G\@?O47CcAXB�6NH<B�B�0Q?O8�?94=LDB�4i?"]"H<BvEJB�]�B�]H0�CD6H6FI�nxB¦45CS6NH<B|r-ld0327PKIKEF456NH<R�\ 6�Hc0�6H4=?
]"H<BvC � �O�c��Pª�DWhl 47RS452i03EJ278 \ 4f`�`bIQE �

�
]_BOHc0>} B � � ��� � ��P·�N\¶6�H<BvC �

�
4=?�LDBX±cC@B�L 6FI

ncB�IKC�6NH<B?�%�	��"�.= �"V�GW|Y§`�]_B�H10U} Bµ0a:cIK47CD6 �
�
`bEFIKR 6NH<B�Hc0�EGLw?O4=LNB \x6NH<B>C �

�
² � X0�CcL 6NH<4=?_47RS:<2547B�?�6NHc036 - X ��� � �-[� �DWHucB>6	-c���G� � ¢ - X ���G�., � ���G��¥ ® W�mwB6H10U} B

� � ���
�
�	PM� � � � 7 5| 3� - X ��� � � 7 0h 3PM� �  "0 - X ��� � � 7

- X ��� � � 7 ² � 7 � �  
- X ��� � � � ��� � �>� 7 ² � 7 �

j�H<BvIKEJBvR ¹ W ¸h45RS:<2745B�?�6NHc036
�
� ' �

 
- X ��� � � � ��� � � �O¹ W ³��

RS47C<45Rd45TvB>? � �:}f�´IKC*6NH<B|?O:lH@B>EJBqI3`�EG0KLN45/c?  m S � � ^ ��� _ �� � ^ � � _ � \<]"H<4iA HS4i?_25B�?F?_6�Hc0�C � WY�C�6�H<B�C@B>yD6�?OB�AX6F45IQC�\¶]_B�]H47252�?�H<I�]q\�4f`�� m � 0¬���
�
�J� P �¬`bIQE|0 �

�
IQC-6NH<B�Hc03E{L

?94=LDB \Q6�H<B>C¬03Cd/<CcA
IKCc?96JEG0�45C<BUL�RS47C<45R�/@R·2547B�?�]H456NH<45C�6NH<BH6JEF/c?O6�EFB>PK47IKC¬03CcL�]_B¦A>03C
?9IK25} B�jHk�l¬]H456�H�6NH<BqAXIQC8iJ/<P 0�6JB|PKEG0QLD45BvCD6HRSBv6�H<INL¶W´�<IKE�6�H<4i?H?OB�AX6F45IQC�\D]�Bh0Q?J?9/<RSB
� m � 0¬���

�
�J� ���DWHm-B|A>0�C*C<I�] 0�:<:<278zucBvRSR�0h£NW»¸�]H456NH*6�H@B�`bBU0K?O47n<25B|?9IK25/@6J45IQC��

�
\

?945CcAXB��M/$0¨� m � 0¬���
�
�J�N2D�[�

� � 4?H<IK2iL<?q0K?�]�B>252�W��"Bv6>\�]_B�C<BvB�Lz6FI ±cC1L-0�} B�AX6JIQE� \c]H456NHM� � � �  Q\�?O/cA.H*6NHc036 � ® �M/90 � m � 0¬���
�
�J�N2D� � 4=?¦?OR�0�252�W�ucB>6 �

�
ncBd0a:cIK47CD6

`bEFIKR 6NH<BSB�0Q?O8$?94=LDB W©j�H<B>C�\�nN8;j�H<BvIKEJBvR ¹�W»¸D\�45C$6NH<B Hc03E{LtAv0K?OBw��A>0K?9B*¸ �G\�`bIKE
0�CD8�B>47PKB>CN} B�AX6FIKE -x���

�
��I3` � m �10S���

�
�J�{\ � ��� � �_4i?H03C�B>45PQB>CD} BUAX6JIQE"`bIKEq� m �M/���03C1L Hc0Q?

0h/<C@456HC<IQEJR�\@?O45C1AXB"- X ��� � � � � �bC<IK6F4=AXB¦6�Hc0�6�47C 6NH<BTHc0�EGL�A>0K?9Ba��A>0K?9B|¸��G\��
�
P � X �GW

�Q�



o�BvCcAXB
� ��� � � ® ��/90«�g� 0¬���

�
�J�N2D� � ��� � � � � ��� � � ® �M/a0«� m ��/��N2(5��O� m ��/�� 0«�g�10S���

�
�F�J��2N� � ��� � �

� �O� m �10S��� X �F� 0«�g� 0¬���
�
�J�J� �

j�H<BvEJBX`bIQEJB \�`bIQE �
�
AX25I�?OBS6FI � X \ � ��� � � ® ��/�0·�¶�10S���

�
�F��2N� � ��� � �q]H47252_ncB�?ORV03252�0�CcL� ��� � ��4i?_6G03~ BvC*0Q?�0�?96JB>: LD45EFB�AX6F45IKC¬6JI�6�H@B�ncIQ/<CcL<0�EJ8 W

¡ ?�47C�6�H<B¦r-l|0327PKIQEJ456NH<R�\�B>} B>EF8�6F45RSB 0�`bB�0K?945n<27BH?OIQ25/<6F45IQCa6FIhjHk�lq4=?�IQn<6G0�45C<B�L
�bB�0KA.HSC<B>]�:cIK47CD6 � � `bEJIQR 6�H<B¦B�0K?98�?O4iLDBqPK45} BU?"/c?H0hC<Bv] `bB�0Q?O47n<25Bq?9IK27/<6J47IKC¶�{\<4f`^]_B
Hc0>} Bµ0V:cIQ45CN6 ����`bEFIKR'6�H<BOHc03E{L-?94=LDB \g]_Bh6{03~ Bd0a:@EJ45RV032´?O6JBv:�6JIS6NH<B�ncIK/<CcL@03EJ8�W
j�H<4i?�Hc03C1LD25B�?H6�H@Bh0�25RSI�?O6"Hc0�EGL�A>0K?9Ba��A>0K?9B�¸ �G\<n</<6�R�0>8¬032=?9Ia:@EJI�} Bq6JI�ncBhI�`�/c?OB
47C 6NH<Bq69]_I�IK6NH<B>E�A>0Q?OB�?H4f`´0dLDB�A
EJB�0Q?OBq45C�6�H@B�IQn;iJB�AX6F45} BH`b/<CcAX6F45IKC�4i?_IKn<6{0345C@B�L¶W

� ��$  f� � # & ���]
l�
j�H<B|LDBv6G03472=?"`bIQEH6�H<Bq45C1LD45}N4=LD/1032�?96JB>:1? `bIQ2525I�]�45C�l B�A
6J45IQC*¹ WhgancB>27I�]qW

� � �=� ����� ���	��� ��
 �zW
D�R �H(�!�N�$�61��� m ��/����	� "#>�(	�M�=�F.1N%(	��"	 8���#�� P�V����!�:>M6O(	� � m R94 'h� m �M/���² �rGj.��� '=6
/ � /90t� m ��/��N2�R�A=� m �M/��>�
� � � 7 ��"�"V�:"�6C(?(�K�@�:>M6� �	� @�	&v$��9�	6-����"VR E

4/'O4 ®��sm  /. .�!B�	&/&�A����:�	� �%�	�5"7>��;.@�gE@G-68�����J"V��� �	6 �FG- OR8�)R ��"�"*68���
	�:>M6C(	�*- m �

� �� m  6C(�6I����.@�56���R
. R��^KM6O�	 8�LK�(	$���";. (	� � � ,X� � �	��" � � R

4/'_� m PM�rG 6 �:.=6� '^6I���-(MN�6� !9$ !  /.-�	�?$���>�(	�V.=6����	 8���:" !9 8�% !9 ��	���;R
����4��L�����M�Z '�.)(VR

VR 45�� 86� ��	&v ��	� N%�	�5��!?��6 �5� .��	� "*68���n.=6C(MN�N� 8��� >M�M 861���= ��7K��;.@�:"Q(	�L6I��� (MN�6g !B�	&3 86g<
>�(	� "	 86g �(	�V.�G^"	$%�	&v 86�< ���MN�G^�	��"? 8��61��� @�	& . ( 'Z$���>M���=6O�	 8�%6g<�R

�=� �*����� ��
 � ��
�
BT9W A�$V��6� 8&c>�(	��	���C�V����>M�B6C(76I��� "V�F.= 8�M�:"?6C(	&/�����	� >M�?(	�9$���6� 8&
� � � ��"?6I����.)(	&v$�6� �(	�z /.Z68���Z$���>�(	�V.=6����	 8���:" !9 8�% !9 ��	���;R E
D�R���� ��� � � ��� �����! � �VU �=�

AC� E ,S��6 �B$r.= 8���#" � �x6O(	� � . !?��68�%(;"L(	� � ���G�	0 � �  'ZN%(;.�.= �KM&/�*0 (	68�������x /.@�
.@��6� 86-6O(768���B6I��� !9 �"MN%(	 8��69AC"V�/')�	$�&v6vE ( 'B6I���B 8��61��� @�	&c( 'B$V��>M�5�M6C�	 8��6�<
')(	� �@R

�N 



ACKOE 4/'jN%(	 8��68.H'=��(�! 6I�����%�	�5"��	��"7�:�;.=< .= �"V���	�=�Z� @�	 8&P��K=&/�1,
 OR ��(#��+-4  �" � � � 4 "?� �H+�� � �� ���4 � " A���N%"��	6 �-$@N�N�����K�(	$���"?(	�

� �
�	��"�.@��6 ��GH 'jN%(;.�.= �KM& ��R E

 8 OR ��(�� � + ��4 �� �� ���-� A���N%"��	6 �B&P(��c��� (	�?$;N�N���� K�(	$���" ')(	�B 8���
61��� @�	&x( ' $V��>M�5�M6C�	 8��6�< ')(	� �;R E

AC>OE ��( 4 "�� � +-, �i4 " � �H+ � � �  ��4 �	" A8,p��6 ��GH 'jN%(;.�.= �KM&/�gE
. R� QT � ��� �

AC� E��* 868�7�� � ��G^>�(�!�N�$�6 �QA��x 868�7�=�F.=6C�	�M68.�$r.= 8��� � N��M� ) �(	$r.B�� P�V�5��	�:>M6C(	� E
� � ��m
� 0¬���G�J� �	��" >�(	�M�=�F.1N%(	��"	 8���7�� P������	�:>M6C(	� - �x 868� - X 
 ��R*A��S.@�
-z(	�=68�%( � (	���	&S6O(B6I��� 	�:>=6O(	��.� 8� �nGH '-N%(;.�.= �KM&/��R E

ACKOE 4/'H� PM�Q�	� "*- X P·  E�� �87 5� 3�-68�����Q68��� .)(	&v$�6g �(	�Q /.-68��� $���>�(	�V.=6����	 8��:"
!9 8�� !9 ��	���@R	��.@� ���	"�
�� �  � � � +  ���4 � " � �	��"�����4��xR

AC>OE�� N%"��	61��K�(	$V��";.n(	�# 8��6 �5� @�	& ( 'Z$���>M���=6O�	 8�%6g<Q( ' �K� RAC" E  OR 4 '	- X  /.Z.�!B�	& & Gc6I����� "V��� �	6 �FG  OR8��R ��"�" -#6O(���R
 8 OR ��& .@�� ' �Z /.Z(	�#68��� �:�;.=< .= �"V�FG $;N%"��	61� N%�	����!?��61����.@R �%��*�� �nN��M !B�	&

.=61�ONL6O(?68����K�(	$V� "��	�M<B '�� �%�	�5" .= �"V�jN%(	 8��6j� �  /.=68.@R
 8 8 OR ��& .@�� '�6  /. (	�768��� �%�	�5"n.= �"V�FGH$@N%"��	6 �cN��	�5��!?��61��� .@RZ�%��*�����N��M !B�	&

.=61�ONL6O(?68����K�(	$V� "��	�M<j'=��(�! 6I�� /. �%�	��" .= �"V�jN�(	 8�%6 R
A1��E ,� 	����� �iK�(	$���";. �	��"?$;N%"��	61� .=6C(MN�N� 8���Q>M�= 86 ���= �� � ��, � �   �7� �� � � ��
�
BT

� �� ��� & �T����(�	� �$�	��� � �� ���	���	������
 � �����
Y�C;6NH<4=?q?OBUAX6J47IKC�\�]�BSAX2i03EF4f`b8�6�H@BS6JB�A.H<C<4i��/@B�?�/c?9B�L-45C©6�H<B�0�25PQIKEJ476�H<R `bIKEµ?OIQ25}N45C<P
��jHk�l<�{W

�������� �7��� �@� ��� 		��� � ��� J� � � ���G� 0 � � � �
mwBa/1?OBd6�H<Bd/<:<:cB>Eµ03CcL�25I�]_BvE�ncIQ/<CcL<?qIKC � ���G��0�CcL-6NH<B?]�B>]H6JIQC-698N:xBdRSB>6NH<INL
:<EFB�?OBvCD6FB�L�47Cw¢f �¹>¥�Wx]�IQ6JB�6NHc036^]�B>]H6JIQC �»?�RSB>6NH<INLa0�:<:<2745B�La6FI � ���G��0 � � � �h0�6 � �
8N45B>2iL<?

� u � � � 0 � ��� � � 0 � �� � ��� � � �
� � 7 5M ��G��� � - 7X ��� � � 0«�¶�10S��� � �F�-5 � �

� � 7 5M �� - X ��� � � 7 0M  �

�Q¸



mwB�/1?OB�6�H<4i?�476JB>E{036F45IKC�`bIKE�0�:<:<EJIQ:<EJ4i036FBqA H@IK4=A
B�?�I3` � � 45CdAv0K?OBU?"]"H<B>EFB�6NH<B�45CN} B>EG?9B
476JB>E{036J47IKC�IKC �t`�0�452=?
\<4�W¤B W�4�`^6�H<B3Hc0�EGL*Av0K?OB3H<IQ2=L<?
W
������� � � ���
� � ��� ��� �@�����H� ��� � ��� �
s�45} BvC � ���G�G\�4f`�]�BfHc0>} BS69]_I�}Q0325/@B�?�I�` �
\ �

�
03CcL	�

�
?O/cA.H;6�H1036 � � ���

�
�µ² ��0�CcL� � ��� � ��P��D\¶6NH<B>C�]�Bh6JEF8�6JIa±cC1L�0ancB>6J6FB>E�0�:<:<EFI3yN45RV036J47IKC � C<B>] 6JIS6NH<Bd?OIQ25/<6F45IKC

I�`^6�H<B�:@EJIKPQEG0�R �9¹ WhgD�GW�j�H@Bq?OB>6�I3`cy � ' � � ���G��²Z�r{|4=?"EFBX`bB>EFEJB�L�6JId0Q?_6�H<B?�:�;.=< .= �"V�
0�CcLS456G?�AXIKR¬:<25B>R¬B>C 6�0K?_6NH<B �%�	�5" .= �"V�GW ¡ nxBv6J6JBvE�03:<:<EFI�yD47R�036F45IKCd4=?�`bIK/<C1LV/1?O45C@P
0q6JB�A.H<C<4i��/<B�]_B¦A>0�252 6g�= ��	���	& �Z 8��6 �5� N%(	&P�	6� �(	�<\D4�W�B W^]_BH±cCcLS6�H@B ��AXI IQEGLD47Cc036FB�I�`^6�H<B
:cIK47CD6|]"H<B>EFBS6�H<BV?OB�A>0�CD6|2547C<B�?�47CD6FB>EG?9B�AX6vW-�bm-BS/1?OB�0*6{03C<PQB>CD6|2547C<BaIQC$6�H<B�?94=LDB
]"H<BvEJBq6�H<BvEJBh4i?_IKC<278�IKC<B|:xIQ45CN6>W��dj�H<4=?HncB�AXIQRSB�?_IK/@E�C<Bv] 03:<:@EJI�yD47R�036F45IQC � C<Bv] W
mwBd032i?OISIQn<6G0�45Cw03Cw/<:<:cB>E¦nxIQ/<CcL ����� 6JI � � ' � � ��� � �_`bEJIQR 6NH<B � AXI IQEGLD47Cc036FBaI�`
6NH<Bq:xIQ45CN6H]"H<B>EFB�6NH<B|?OB�Av03CN6H2545C@B�?"47CD6FB>EG?9B�AX6>\@?OB>B|��47PK/<EFBh¹ W7 >£NW

−2 −1 0 1 2 3 4 5 6
−28.8

−28.6

−28.4

−28.2

−28

�������

� S��
	�������

� �
��� ��
�

�	��
��������	��
��	���������	��
���������� � ���� �

��45PQ/<EJB�¹ W7 >£ ' j�EJ4i03C<PQ25Bq45CN6JB>EF:cIK2=0�6J47IKC

�������� �Z��� � � ����� �"! �

l /@:<:cI ?OB�]_BfH10U} B¬6O]�I*}Q0327/<B�?hI�` �|03P�0347C�\ �
�
03CcL	�

�
\�]H456NH � ���

�
�d² � ���

�
�GW$� ¡

?945RS472=03E�03EJPQ/<RSB>CN6	H<IK2iL<?�`bIQE_6NH<B�EJBv} B>EG?9BH45C<B�� /c0�2545698 W��¦j�H<B>CS]�BqA>03C¬/c?OB�6NH<B¦AXIKCd@
A>0>}N45698�I�` � 6JI�EFB�LD/cA
B_6�H@B_45CN6JBvEJ}Q032 I�`¶/@CcAXB>EF6G0347CD698�`bIQE �
W�m-B�±cCcLh6�H@B_45CN6JBvEG?OBUAX6J47IKC
I�`H6�H@BpH<IQEJ47T>IKCN6G0�2"2745C<B�6NH<EJIQ/<P H����

�
, � ���

�
�J��]H456NH-6NH<B�6G0�C<PKBvCD6|2545C@Bd036q6�H<Bd:cIK47CD6

���
�
, � ���

�
�J�G\<4�W�B W � H<47P H � �

�
5M� � ���

�
� 0 � ���

�
�F��E � � ���

�
�.,

�Q£



]"H<BvEJB � H<45P�H 4=?_6�H@B�/@:<:cB>EHncIK/<CcL*IQC � � W_l�B>B|��45PQ/<EJB�¹ W7 Ag@W

−2 −1 0 1 2 3 4 5 6
−28.8

−28.6

−28.4

−28.2

−28

� S��
	�������

���
��� ��
�

� ��� � ������� ����� ����� � � ���	��
��
� ���
	 � ��� ��� �	 ��� ��� ���

�^45PK/@EJB�¹ W7 Ag '�� B>EJ6F4=A>0�2gAX/<6
�������� � ����r��	�� � � �@�r���H����� � ��� �
mwBa/1?OB���� /c0KLDE{036F4=A�IKEh2745C<BU03EX� 45CN} B>EG?9B�45CN6JB>EF:xIQ2=0�6J45IQC-IQC �����G� � �N\�47C-6NH<BSAv0K?OB
6NHc036�- X ���G� [� �DW$l 45C1AXB �����G��4=?�0�?O6JEF4=AX6F258wRSIKC@IK6JIQC<4=Av0325278�LDBUAXEJB�0Q?O47C<P `b/<C1AX6J47IKC�\
]�BdA>03C$A
IKCc?94=LDB>E¦456G?�47CD} B>E{?OBq`b/<CcAX6F45IKC�\�?J0>8 �
� �H�GWhmwBd/c?OB���AXIQCcA>0>} BK��� /c0QLDEG0�6J4=A
47CD6FB>EJ:cIK2i036F45IKC�]"H<BvC :cI�?J?O47n<25B�\x4�W�B W´?O/<:<:cI�?OB�6�H@B�:cIQ45CN6G?�� � � ,�� � �e, � �  �,G¸d,G£NWHj�H<B>C
]�Bh?9IK27} B�6�H<B|?98<?96JB>R

�� � 7m � m  
� 77

� 7  
� 7� � �  

����� 4 �
� C<B>]

��
�

�� � m� 7� �
��

0�CcLzPQB>6�6NH<B�C<B>] B�?O6F45R�0�6JB � C<B>] WhmwB�/c?9B�6�H<Bd6JIQ:w¸��;¸S?98<?96JB>R'45C�6�H@Ba2745C<B�0�E
47CD6FB>EJ:cIK2i036F45IKC�A>0Q?OB W��^45PK/@EJB�?�¹�W5 >�d03C1Lz¹ W7 >º�452725/c?96JEG0�6JB�6NH<Bq:<EJINA
B�?J?
W

mwB_?9B>B_6NHc036^45Cq6NH<B	Hc03E{L�A>0K?9B���A>0K?9BH¸ �G\�45CN} B>EG?9B�45CN6JB>EF:cIK2=0�6J47IKC�LNI B�?OC �¤6�:@EJI�}D4iLDB
/c?q]H456NH-/c?9BX`b/<2�45CN`bIKEJRV036J47IKCc?�IQC	� � 03C1L-6�H<BdB�?96J45RV036JB|4=?|?OIKR¬B>]"Hc036q47EJEJBv25B>}Q03CN6>\
?945CcAXB �����G�H4=?�C<IQ6�LDBX±1C<B�Lz`bIQE � P � X 03C1L-4=?q:xI�?O476J45} Bh`bIQE ��² � X W*l�I*]"H<B>Cw]_B
B>yN6JE{03:cIK2i036FB�45C�6�H@4=?qA>0K?9B \¶]�B�B>yD6FEG0�:xIQ2=0�6JB�IK/@6G?O4iLDBd6�H<BdLDIQR�0347C*I�`H6�H@Bh`b/<CcAX6F45IKC
�����G�GW�l 47CcAXBh]�B�A>0�C<C<IQ6�6JB>272�6NHc036¦6�H<4i?�A>0Q?OBd¸pH@IK2=L@?X\¶4�`�]_Bµ03EJBdA
/<EJEFB>CD6F258SIQC�6�H<B
Hc0�EGLw?O4iLDB \c6�H<4i?�45CN6JB>EF:cIK2=0�6J47IKC�Rd/c?O6�ncBd?J0U`bBvPK/c0�EGLDB�Lg\�4�W�B W�]_B�Hc0>} B|6JISR�0�45CN6G0�45C
6NHc036 ��03CcL���?O6G0>8SIQC*6NH<B|AXIKEFEJB�AX6�?94=LDB¦I3`H� m ��/q�GW

�8g



−0.1 0 0.1
−3

−2

−1

0

1

2

3

4

5

6

� �
� �
��� ��
�

�;S��
	����� �

�������	��
������������������� ���������������	��
��������������
����������

��47PK/<EFB�¹ W5 v� ' Y�CD} B>E{?OB�45CN6JB>EF:cIK2=0�6J47IKC�45C�6�H@B�BU0K?O8VA>0K?9B�03C1L H103EGL�A>0K?9BS�5>��;.@� D¶�

−0.1 −0.05 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

−10.5

−10

−9.5

−9

−8.5

−8

−7.5

−7

−6.5

ψ −values

t−
va

lu
es

� �
�������	��������	����������� ���
� ^ �u_� � � � � � ��������	��������	��������!�"���������

��47PK/<EFBh¹ W7 >º ' Y�CD} BvEG?OB¦45CN6JB>EF:xIQ2=0�6J45IQC�45C�6�H<B3Hc0�EGL�A>0K?9Ba�5>��;.@� . �

Y�C�6�H<BdB�0Q?O8�Av0K?OB¬03C1L-A>0Q?OB� �I3`�6�H<B=Hc0�EGLwA>0K?9B \^0K?�]_B�PQB>6�}Q0327/<B�?�I3` ��?9/cA H
6NHc036 ��03:@:<EJI�0KA.H<B�?���`bIQE�6�H@I ?OB�}Q0�25/<B \g45CN} B>EG?9B�47CD6FB>EJ:cIQ2=036F45IQC*]H45272�PK47} B�0ancB>6F6JB>E
0�:<:<EJI�yN45R�0�6J47IKCa`bIQE � � W
������8� �?� ��� � ���	# � � � �
� ! � ��� � 	 ��� ��� � � ~
 � � ��
 ! 

��EJIQn<25BvR ��jHk�l<�=Hc0K?�03C·47C<B�� /c032745698MAXIQCc?O6FEG0�45CN6>\�n</<6�PQB>C<B>E{0325278M6�H<BwIK:@6J45Rd/<R
2745B�?HIKCw6�H<B�ncIQ/<CcL<0�EJ8©03CcL�]_BdA>0�Cw?OIQ25} B�6�H@Bd?J03R¬Bh:<EFIKn<27B>R ]H476�H�6�H@B�B���/1032547698

�Q�



AXIQCc?O6FEG0�45CN6H6JIdPKB>6�6�H<BqIQ:<6J47Ra/<R W�j�H@4=?�LDI B�?HC<IK6�H<IK2iL 4�`�0�CcL IQC<258S4�`�6NH<BhRV036JEF45y
¡ 4=?q:xI�?O476J45} BVLDBX±cC<476JB¬03CcLw6�H<BS/@CcAXIKC1?O6JE{0347C<B�L;RS45C@45R�/<R 2745B�?q45Cc?94=LDBd6�H@BS6JEF/c?O6
EFB>PK47IKC�W�j�H<B�`bIQ2525I�]H47C<P�6�H<BvIKEJBvR 4=?_6NH<Bq~ B>8a6FIaEFB�AXIQPKC<47T>45C<P�6NH<4=?HAv0K?OB�W
���������	��
 �� �S�j�x��6 
� KM����.)(	&v$�6g �(	�#6C(S��/90«��2D�[� � 4 �x 868����/a0«��2N�jN%(;.= 86g �	�
.@� !9 �"V� �H�� 861��R 4/'�������GS68����� 
�* /. � .)(	&3$V6� �(	��6C("RS47C yQ� ® /¦� 0q¸ 4 ® � ' �
���¦�p� 
����{�R
4 '�� 
 �rGc68����� 
�  /.���.)(	&v$�6g �(	�#6C(hRS45C�yQ� ® /���0$¸�4 ® � ' �
��� 
 � 
����{�R
T��!�S�VU=W j�H<Bh±cEG?96�:c0�EJ6�`bIQ2525I�]�? `bEFIKR'6�H<B|C<B�AXB�?F?J0�EJ8�0�CcL�?O/ ��AX47B>CN6HIK:<6F45R�0�2545698
AXIQCcLD476J45IQCc?�0�CcL�6NH<BH?9B�AXIQCcLh:c03EF6�`bIK2527I�]�?�B�0K?945278�~NC<I�]H45C@P�6�Hc0�6�6�H@B�?O45PQC�I3`´�h:<2i0>8<?
C<I�EFIK25B�47C�6�H<B�:cI�?O456F45} Bµ?OB>RS4iLDBX±cC@456JBvC<B�?J?_I�`H6NH<B�R�036FEJ47y?/&0 ��2¬]"H<B>Cw:<EJI�}N45C<P
6NH<B�?OBqIQ:<6J47R�032745698dAXIKC1LD456F45IKC1?XW

]�I�]Z?O/<:@:xI�?OB�6�Hc0�6 
�d?J036F4=?�±cB�?_�M/ 0S��2D� 
� � 4�]H476�H / 0S��2=:M�D\ 6NHc036�� 
����� �0�CcL�6NHc036H� PZ�DW�j�H<B>C�\�nN8�j�H@B>IKEFB>R ¹�Wjg<\ 
�a4i?�0q?OIQ25/<6F45IKCd6JIqRS47C yQ�<®�/¦�(0�¸ 4 ®@� '�
��� 
 � 
����{d03C1LG/k0M��2d4=?�:cI ?9456F45} B|?OB>R¬4=LDBX±1C<456FB \D6NH<B>C ¡ 4=?H:cI ?O476J47} B�LDBX±1C<456FB W
r*IQEJB>I�} B>Ev\KnD8d6�H@B�IQ:<6J47R�032745698hI�` 
��\ ]�B�~DC@I3]M6NHc036�6�H<B¦/<CcAXIQCc?O6FEG0347C<B�LaR¬45C<47R�/<R
2745B�?H45Cc?94=LDB�6NH<B�EJBvPK45IQC yQ� ' �
����� � 
����{d]"H<4iA H�4=?�47CcAX25/1LDB�L 47C�6�H<B�6FEJ/c?96qEJB>PQ45IKC
yQ� ' �
����� � {NW�j�H<B>EFBX`bIKEFB�]�BqA>0�C�?OBv6H6�H<BqIK:@6J45Rd/<Ro6FIf/ S m 4xW

Y�C�IK/<E�0�25PKIQEJ476�H<R�\ ]�Bh?9/cA>AXBU?J?O47} B>258|IKn<6{0347C*?9IK27/<6J47IKCc?�����6JI��M/ 0$� ��2D�[� � � 4
]H476�H /$0¨�+� 2G: �DW�j�H<B>EFBX`bIKEFBaBU0KA.H;����4=?q0�?OIK27/<6J47IKC;6FI*RS47C�yQ� ® /�� 0M¸ 4 ® � '�
��� � �
���D��{NW � H<B�AG~D47C<P�6�H<B�?945PKC�I�`�6NH<BHRa/@256J47:<254�B>E^�+�H6JB>272=?�/c?�4f`����_4i?�0q?OIQ25/<6F45IKC
6FIaRS47C�yQ� ® /¦� 0Z¸ 4 ® � ' �
���q� �
���N��{�IKE�RS47C yQ� ® /���0Z¸ 4 ® � ' �
��� 
 �
���N��{NWHY§`
6NH<BH2=0�6JB>E�Av0K?OB"H@IK2=L@?�03CcL��
���D�¦� � \ 6�H<B>C�]�B_~NC<I�]«6NH<B_/<C1AXIKCc?96JE{0345C@B�L�R¬45C<47R�/<R
2745B�?�45C�6�H<Bq6FEJ/c?96�EFB>PK47IKC�W

������ � PS���/U � � �  �Q��� � � �
ucB>6¦/c?�AXIQCc?O4iLDB>E�6�H<BdA>0Q?OB�]"H<BvC*6�H@B�IK:<6F45Rd/<R 4=?HIKCw6�H@BhncIK/<C1L<03EF8�I3`�6�H<B�n103252�W� CcAXB�6�H@B�?9R�032725B�?96�B>47PKB>CN}Q0327/<B���m
�M/��^4=?�`bIK/<C1La45Cd6�H<B�45C@456J4i032745T�0�6J45IQC�?96JB>:�\N]_B¦A>03C
/c?9B�6�H@Bq?�H<4�`b6�45C*ucB>R¬R�0�¸DW7 �Y�6JBvR�£h03C1L ucBvRSR�0�¸DW»£NW_j�H@B>EJBX`bIQEJB \K`bIQEH?O47RS:<274=AX476O8Q\
]�BhAv03C�0K?F?O/<RSBq6NHc036���mv��/�� � �DW

.�/<EF45C<P¬6�H<Bd0�25PKIQEJ476�H<R']_BQ"V� �-�	61��B>47PKB>CN} B�AX6FIKE{? - � � - X � ®c��®w4f` - X 4i?�?9R�03272
�bB�?J?9B>CD6F4=0�25258V���GW¦j�H<4=?H45C1LD4=A>0�6JB�?H6�H103634 ® �S4=?�?OR�0�252�W_m-B|:cB>EJ6F/<EJnJ4 � 4O0a4 ® � �
0�CcL*LDB��g036FBh/c?945C<PD/ � 0�5 ° - - ® WHj�H<4=?H4=?HLNIKC<B|nD8�0KL@LD45C<P¬0�6�H<EFB�?�H<IQ2=L�}K0�25/<B
6F45RSB�?�6NH<BqR�036FEJ45y�- - ® LN/<EJ47C<P�6�H<B�ug0�CcAXT>I�? :<EFINAXB�?F?XW�j�H<4=?H/c?OBU?_6�H<B|LDB��x036J47IKC�45C
ucB>R¬R�0q¸DW5 |Y�6JB>R gd03C1L 6�H@B�:cB>EF6J/<EFnc036F45IQC�03C103258@?O4i? 47C*ucB>RSRV0h¸DW ¸DW

�Qº



������ � � ��� � � � �zT�� ��
 ����P � � ���@� �@� ���9� ! �  �V�
	
j�H<Bd45CN6JBvEJ:cIK2i036J47IKCw0�CcL H@B>/<EJ4i?O6F4=A>?�0�EJBd/c?OBULz6FIV±1CcL-0SC<Bv] :cIQ45CN6 ��03CcL�6�H<BvCw0
AXIQEJEFB�?O:cIKC1LD45C<P$�-`bIQE�6�H<BVLD/c032H:@EJIKn@25B>R�\^4�W¤B W*]_BVA>03CZAXIQCc?O4iLDB>E�6�H@4=?h0Q?a0�LN/c032
?96JB>:�W � CcA
B�6NH<B��¬4=?�`bIK/@CcL¶\D]�BqA>0�Ca±cCcLS0|AXIKEFEJB�?9:cIKCcLD47C<P�:<EF45R�0�2<:cIK45CN6H���9�x�^`bIKE
6NH<B�:@EJ45RV032c:<EJIQn<25BvR�W^j�H<4=?�:xIQ45CN6_]H47252<ncB�:<EF45R�0�2D`bB�0Q?O45n@25B�4f` �H�bB���/@45}Q0327B>CD6F258d�x�´4=?
IQCS6�H<B Hc03E{LS?O4iLDB � 476�]H45252cncB�47CD`bB�0K?945n<27B�IQCS6�H@B�IK6NH<B>E��bB�0K?98x��?O4iLDB W�Y�CdB>456NH<B>E�A>0Q?OB \
]�B�A>0�C*C<I�] 6G0�~ B�0�:<EJ47R�032^?96JB>:�\c4�W¤B W_RSI�} B�6FIS6�H@BhncIK/<C1L<03EF8w03CcL�45RS:<EFI�} B�6�H<B
IQn;iJB�AX6J47} B�}Q0�25/<B W

j�H<B>EFB�0�EJB�69]_I|?O47RS452i03E´?O6JBv:c?�6JIh6NH<B�nxIQ/<CcL<0�EJ8d]_B¦A>03Cd6G0�~ B�LDB>:cB>CcLN45C<P|4f`g6�H<B
��0325R¬I ?O6
��H103EGL�Av0K?OB�H@IK2=L@?�IQE�C<IQ6>W|Y[C�6NH<BhBU0K?O8 A>0K?9B \¶6NH<Bd?O6FB>:�4=?�R¬IK6J47}Q036JBULVnN8
6NH<B�`bIK2527I�]H45C<P�27B>RSR¬0 '
�c�V
 
 � ��g���j�x��6^�d² � m ² � ² � 7 �	��"�& ��6

�
�
<�0�EJPKR¬45C�y � ���¶� ' �
���¦� � 7 m {

�
�
<�0�EJPQRS45C�y � ����� ' �
����� � 77

{ �
 �.�.=$ !?���
�

�
� � � m G��
� �

� �ª� 7 G´� ®� ��� �
0Z�

�
�Z[� �#�	��"Q6I���������	���	�����"!9$V&v6� vN�&v O���

�B')(	���
�
.)�	6g /.�^�F. /k0«��2 q¨��Rj�x��6

� ��°�� ' ��� ��� � 5$°����
�
0$�

�
�J� �

�������
� � ��°����M� `bIQEH°F<$¢¤�d,> 
¥

�	��"?68�����M� ')(	�M�
� ��� � 5$°����

�
0$�

�
�F��� � ��� � � `bIKE�����°;�   �

45� N%�	�=6g �>=$V&P�	��G ')(	��
° < ¢¤�d,> 
¥�.=$�> � 68�%�	6h�
�
�
5 
°����

�
0��

�
�v� � � � �9�%� 	�?68�%�	6

�
�
5 
°"���

�
0M�

�
�  /.j'@�:�;.= �KM&/�j')(	�z��+-, �	��" �%�;. �*.�!B�	&/&/�5�Q(�K�@�:>M6� �	�  �	&v$ �B68�%�	�

�
�
R

T��!�S�VU=W l 47CcAXB��
�
�
� 7h���87m ² �877

\�456�4i?�:cI�?J?O47n<25B¬6JIS±cCcLw¸*LD4�egB>EJB>CN6�}Q0327/<B�?q° m
0�CcL*° 7 ?9/cA.H 6NHc036

�
�
�
5$°������

�
0$�

�
�>� 7 ��� 77

� �  �,G¸ � �O¹ W7 >� �
¡ ?�H@IKEJ6¦AXIQRS:</<6{036J47IKC�?�H<I�]�? 6NHc036

°]m �
0�� ®

�
���

�
0$�

�
�-5�� ��� ®

�
���

�
0;�

�
�J� 7 5·�
�

�
0$�

�
� 7 � � 77

0·�
�
�
� 7 ��
�

�
0©�

�
� 7

,

� ¹



° 7 �
0�� ®

�
���

�
0$�

�
� 0�� ��� ®

�
���

�
0$�

�
�J� 7 5ª�
�

�
0$�

�
� 7 � � 77

0·�
�
�
� 7 ��
�

�
0©�

�
� 7 �

]�I�]�?9/<:<:cI ?9B*� ®
�
���

�
0��

�
�d² �D\�6NH<B>C$° m P �N\�° 7 ²���03CcL � ° 7 �´² � ° m � W��_8

�9¹ W5 v��� 03CcL�/c?O47C<P���/90«��2N�9�
� � 4a]�B�PQB>6_`bIKE � �  �,G¸

� ��� � 5¬° �����
�
0S�

�
�F� � 0h��� ®

�
�M/?0 ��2N�9�

�
0�� � 77

��5S° 7� ��� �
0S�

�
� ® ��/?0��C2N�G���

�
0¬�

�
� ��O¹ W7 K ��

l 47CcAXB��
�
�
� 7�� �877

\¶6�H<BvCw° �  d?9IK25} BU?��
�
�
5Z°����

�
0Z�

�
�>� 7�� �877

03CcL*6NH<B>EJB
`bIKEJB
° m �  KW �_8�6NH<B�IK:@6J45RV032547698�I�`^�

�
\ nN8�B�� /c036F45IKC �O¹ W7 K ���03C1LancB�A>03/1?OB3/F0-��2Oq��D\

]�B�Rd/c?96�Hc0>} B � ° m � � � ° 7 �»W�j�H<4i? 4i?H0aAXIQCD6FEG0QLD4=AX6F45IQC�\dH<BvCcAXBq� ®
�
���

�
0$�

�
�BPM�DW

]�I�]�25B>6
� ���G� ' � �
�

�
0��
���

�
0$�

�
�v� 7 �

]�IQ6JB � ����� ��� 7 m W�j�H<B>C
� � ���G� � ¸����
�

�
0$�

�
� 7 0$¸K� ®

�
���

�
0$�

�
� �

j�H<BvEJBX`bIQEJB"`bIQE��^?OR�0�252NB>C<IQ/<P H � � ���G��²Z��0�CcLh6�H@4=?�8N45B>2iL<?H�
�
�
0��
���

�
0d�

�
�>� 7 ² �87m Wl 47CcAXB

� ��0��G� � � ����� 0 � � ��� ��� 5
	 ���G� ��� ��� � � 0 � � ��� ��� 5
	 ���G�e,
4�` � � ����� P �D\¶6NH<B>C � ��� � 0��
��� �

0Z�
�
�J��² � ��� � ��`bIKE�� P �S?ORV03252�BvC<IK/<P�H�W|j�H<4=?

AXIQCD6FEG0QLD4=AX6{?_6�H<BqIQ:<6J47R�032745698�I3`��
�
W	o�B>CcA
B � � ��� �_���DW

ucB>6
oq���G� ' � �
�

�
5M�F (0��G�{���

�
0$�

�
�>� 7 �

]�IQ6JB�oq����� ���877
W�j�H<BvC
o � ���G� ' � 0�¸N�J "0��G�>�
�

�
0$�

�
� 7 0©¸K� ®

�
���

�
0$�

�
� �

�<IKE���²� ²· K\�o � ���G��²M�D\lH@B>CcAXB��
�
�
5M�J "0��G�{���

�
0$�

�
�v� 7 ² �877

WH]�I�]·?945CcAXB

� �J "0
�G� � � �J 3� 0 � � �J ���� 5
	 ���G� ��� ��� �
� 0 � � �F 3���]5
	 ���G�e,

0�P 0347C�\cnD8d6�H<BqIQ:<6J47R�032745698�I3`��
�
\<]_B Hc0>} B � � �J ��_���NW

l 47CcAXB � �F}���4=?H0�� /c0KLDE{036F4=A�`b/@CcAX6J47IKC�\N6�H<BvC � �:}f��4=?H0�:c0�EG03ncIQ2=0D\c4�W¤B W

� ��°�� � 4N° 7 5
�
° 5
�8, ]"H<B>EFBT4�,

�
,��(< ,f,

0�CcL ]�B6H10U} B
� � ����� �

�
�M� 03C1L � � �F 3� � ¸ 435

�
��� �

�!2



ucB>6���²M°;²ª K\<6�H@B>C
4�` 4fP«�;,"]�B6H10U} B ' °;²·  � � � ��°�� � ¸ 4N° 5

�
²M¸�465

�
��� �

4�` 4S²«�;,"]�B6H10U} B ' ��²M° � � � ��°�� � ¸ 4N° 5
�
²
�
��� �

4�` 4 � �;,"]�B6H10U} B ' � � ��°�� �
�
�M� �

j�H<BvEJBX`bIQEJB \N6�H<B�?9Bq45C<B�� /c0�25456F45B�?�]H456NH � � ��� �_����0�CcL � � �J 3� �M�d?�H<I�]·6NHc036
� � ��°����M� `bIQE�����°;�·  �

o�BvCcAXB \ nN8S6�H<B|LDB
±cC<456F45IQC I�` � �:}f�G\
I
I ° � ��� � 5 °"���

�
0$�

�
�J����� `bIKE����¨°;�  

0�CcL 6NH<Bq25B>RSR¬0�`bIK2725I�]�?XW

j�H<B�/c?9BaI�`�6�H<B�:<EFB>}N45IK/1?�25B>R¬R�0�47C�6�H<B�B�0Q?O8 A>0K?9Ba4i?�C<I�] AX25B�0�E ' PK45} BvC*69]_I
}Q0327/<B�?�I3`´6�H<B�}Q0�EJ4=0�n<25B¦6>\ �

�
0�CcL �

�
\NEJB�?9:cB�AX6J47} B>258|IKC�6�H@BTHc03E{L�?O4=LNBq03CcLS6NH<B�B�0Q?O8

?94=LDB \^0Q?J?O/@RSB � m �10S���
�
�F�h����03CcLt� m �10S���

�
�J�|�����§C<IQ6JBS6NHc036d� m �10S���

�
�F��4=?�6�H<B

ug0�PKEG0�C<PKB�Rd/<276J45:@2545B
E�`bIQE��
�
03CcL�6�Hc0�6T/90$� m � 0¬���

�
�F��2=qM��H<IQ2=L<?G��\c03CcL�25B>6

�
� ' �

 
- X ��� � � � ��� � �e, �

� ' �
 

- X ��� � � � ��� � � �
j�H<BvC-4�`H� ®

�
���

�
0M�

�
� [� ��03CcL 
°«4=?qLDBX±1C<B�L�0K?q45C�6NH<BS0�ncI3} Bd25BvRSRS0N\<6G0�~D47C<P�0

?96JB>:�6JId6�H@B�ncIQ/<CcL<0�EJ8S`bEJIQR �
�
6FIS�

�
5 
°����

�
0$�

�
��]H45252�LDB�AXEFB�0K?9Bq6�H<BqIKn;iJBUAX6J47} B

}Q0327/<B W
]�IQ6JB�6�H1036q]_Bd0Q?J?O/@RSBh6NH<B�B�0K?98wA>0K?9B�6JISncB¬03n<27B�6JIOiJ/c?96J4f`b8 - X ��� � �9[� �NWhm-B

R�0>8q0�2=?9I�BvyD6FB>CcL�6NH<4=?´?O6JBv:h6JIq6NH<B_ncIK/@CcL<03EF8�45C�6NH<B"Hc03E{L�A>0K?9Bq��A>0Q?OBq ���]"H<B>C�6NH<4=?
AXIQCcLD476J45IQC�4=?�?F036F4=?[±1B�L¶W�o�I�]�B>} B>E>\c45C�6NH<B�Hc0�EGLwA>0K?9B*��A>0K?9Bd¸�� - X ��� � � � ��0325] 0>8<?
H<IQ2=L<?
W�Y�6¦?OB>B>RV?_]_BhC@B>B�L*0�C<B>] ?96JEG0�6JB>PQ8 \cn</<6q0�P 0347C�\�0Q?�]_B|]H45252�BvyD:<2i0347C*2=0�6JB>Ev\
ucB>R¬R�0�¹ W7 �4=?�03P 0�45C�45CN} IK25} BUL¶W�Y�C�?OBUAX6J47IKC�¹ W ¸DW»¸q]_B�BvyD:<2i0347C<B�La6NHc036_`bEFIKR �

�
\D]_B

/c?9B � ' � � ��� � ��0Q?q0*?O6FB>:wLD47EJB�AX6F45IQC�6JI�6�H<BdncIK/<C1L<03EF8«�b4f`�C<I�:cIK45CN6qIKCw6�H<BdB�0Q?O8
?94=LDBOHc0K?�8 Bv6HnxBvB>C `bIQ/<CcL¶\¶6NH<B>C�]_Bh/1?OB�6�H@BhB>47PKB>CN} B�AX6FIKE_I�`�/ `bIK/@CcL�LD/<EF45C<Pd6�H<B
47C<456F4=032745T�0�6J47IKC¬?O6JBv:¶�GW�j�H<4i?_A.H<IK4iAXB�] 0K?_RSIQ6J45}Q0�6JB�L�nD8�ucB>RSRV0�£DW ¸�03CcLS6�H@BhLNB�?O47EJB
6FI�RV03~ B_6NH<B�� /c0KLDE{036F4=A_`bIKEJR � ® ��/G0*�g� 0¬���

�
�J��2N� � ?9R�03272�W^��EJB�AX4i?OB>278 \�]_BH6G0�~ BH6�H<B

?96JB>:��
�
5

� � ]H456NH
�
A.H<I ?9B>C�6JIdEJB�LN/cAXB�6NH<BqIKn;iJB�AX6F45} B�`b/@CcAX6J47IKC�03C1L*?J0�6J4i?[`b8

�  
- X ��� � � � ��� � �-5 � � � ��� �

�Q³



j�H<BqB>yN:<274=AX476"BvyD:<EFB�?J?945IQCV`bIQE
�
4i?

� � �87 0·�
�
�
� 7

� ®
� � 5 � � s ��� ®� � � � ��� ®

� � � 7 5M� � 7 0·�
�
�
� 7 �
,

]"H<BvEJB .:�	� A�}f��BU��/c0�2=?� �4f`�476G?�03EJPQ/<RSB>CN6�4=?�C<IKC<C@B>P 0�6J45} B�03CcL @{ �IK6NH<B>EF]H4=?OB�W_s�47} B>C
0�LD45EFB�AX6F45IKCqT \�6�H@B>EJB 03EJB�69]_IH}Q0327/<B�?�I3`

�
`bIKE�]"H<4iA H|�

�
5

� � EJB�0QA H@B�?¶6�H<B�ncIK/<CcL@03EJ8�W¢¤¸K�3¥ :@EJI�} B�?¶6�H1036�6JI�45R¬:<EJI�} B�6�H@B"IQn;iJB�AX6F45} B \
]_B�?�H<IQ/<2=L�:<4iA ~�6�H@B"IQC<B_]H476�H|?ORV032527B�?O6
R�0�PKC<476J/cLNB W�j�H<4i?_4=?�H<I�]

�
4i?_n</<45276H45C�6�H@B�:@EJB>}N45IQ/c?_B>yN:<EJB�?F?O47IKC�W

]�I�]�25B>6 �»?_0Q?J?9/<RSB|03P�0345C�6�H<BqB�0Q?O8�A>0Q?OB3H<IK2iL<?H03C1L*AXIQCc?O4iLDB>EH6�H@Bh?9B�� /<B>CcAXBqI�`
:cIK47CD6{?

����� �=� ' � � ��� �=�
- X ��� �=� ,

]"H<BvEJB �
��P � � ��?OILy � �I{V03EFBSIKC;6NH<BdB�0K?98w?O4=LNB \�4�W�B W��
����� �=�>�DP � �q03C1L � � | m�W
¡ ? �
�?| m�\�nD8 ¢�¸ ¹ \H25B>R¬R�0; >£�¥"- X ���
�b�7| �D\q� m �10S��� ���J�#| � m ��/���03CcLM6�H<B
ncIK/@CcLDB�LDC@B�?J?HI3`´6�H<B � ��� �§��47RS:<2547B�?�6NHc036�0�?9/<nc?OBU��/<BvCcAXBqAXIQCD} BvEJPKBU?XW_ucB>6 l� ncBq6�H<B
2745RS476>W�l 47CcAXB

0¬��� ��� � - X ��� �=�� ���
�=� � �
� � � 0T4 ®
0T4 / � � - X ��� �§�� ��� �=� � �

� �
� - X ��� �§� 014 ® � ��� �=�0*- X ��� �=��465L/ � ��� �=���
� � m �10S���
�b�J� � - X ��� �=�� ��� �=� � ,

l� 4=?�6�H<BvEJBX`bIQEJB�03CZB>45PQB>CD} BUAX6JIQEhI3`µ� m �M/��GW ¡ ?F?O/<RS47C<P-� m � 0¬��� �§�F��� �N\_4�W¤B W;6�H<B
Rd/<256F45:<2745B
EG?]Hc0>} B�6NH<B|AXIKEFEJB�AX6�?945PQC�\<]_B3Hc0>} B

����� �§��<�0�EJPQRS45C�y � ����� ' �
�����o�
����� �=�>��{ �
Y§`´]_B�0Q?J?9/<RSB|032i?OIa`bIQE�0�252 �"6NHc036¦�<®

�
������� � � 0«�

�
� [� �D\�ucB>RSR�0h¹ W7 �?J0>8@? ]�BqR�0>8

/c?9B
I ' � � ��� �b�

- X ��� � � 0 � ��� � �
- X ��� � �

0Q?a0;LN45EJBUAX6J47IKC;`bIKEd6�H<B�?96JB>:Z6JIw6�H<B�nxIQ/<CcL<0�EJ8 Wi]�I�] 6{03~N45C<Pw6�H@B*2547RS456qI�`q6�H<B
C<IQEJR�0�2547T>B�LdLD45EFB�AX6J47IKC�0Q? � � | m�\<6�H<BvC

2745R��� ���
I
�VI¶� �

l�� l� � �
o�BvCcAXB \N]"H<B>C*]�Bq/c?OBµ03C*Bv45PKBvCD} B�A
6JIKE�`bIKEq� m ��/�����0K?HT�03ncI�} BK��0Q?�0aLN45EJBUAX6J47IKCS`bIKE
0�?96JB>:$6JI�6NH<B�ncIK/<CcL@03EJ8;`bEFIKR 0?Hc0�EGLZ?O4=LNBS:cIK45CN6>\�456|4=?�0Q?h4f`¦]_B�0�EJB�/c?O47C<P�45C

ºQ�



ucB>R¬R�0�¹�W5 |0�:cIK47CD6�`bEJIKR 6�H<B|B�0K?98*?94=LDB|25INA>0�6JB�L�036�45CD±1C<45698 W�j�H<4=?�032i?OI3iJ/1?O6J4�±cB�?
6NH<B�/c?OB�I�` 0SLD4fegB>EFB>CN6q?O6FB>:�6JIS6NH<B�ncIK/<C1L<03EF8�45C�6�H@BhB�0Q?OBdA>0Q?OBd03C1Lz:cIK6FB>CN6J4=0�25278
6NH<BTHc0�EGLSA>0Q?OB���A>0K?9B� 3�{\c?O47CcAXB�/c?O47C<P � 47CS6�H<BU?OBqA>0Q?OB�?�`bIKE 0�?O6JBv:�LD45EFB�AX6F45IKCd6JI|6�H<B
ncIK/@CcL<03EF8 \�0K?q456�] 0K?|?O/<PQPKB�?96JB�L-47CM¢¤¸�¹v¥�\^LDI B�?qC<IK6|6G03~ Bd45CN6JI�0QA>AXIK/@CD6q6�H@Ba27INA>032
47CD`bIKEFR�036F45IKC¬]_B3Hc0>} B�45C Hc0�CcL¶\c4�W¤B W�6NH<Bq45CD`bIQEJR�0�6J45IQCa`bEJIQR 6�H@B�BU0K?O8V?O4=LNB W

j�Ih?9/<RSR�0�EJ47T>B \>PK47} B>C�69]_I�}Q0�25/<B�?�I�`�6>\ �
�
03C1L �

�
\ EJB�?9:xBUAX6J47} B>258�`bEFIKRo6NH<B"Hc03E{L

0�CcL;B�0K?98;?94=LDB \^]_BdRSIKC@456JIQE - X ��� � �GW�Y§`�456|4=?q?O47PKC<4�±gA>03CN6J278w03ncI�} B��D\�]�BS/c?9BS6�H<B
LD47EJB�A
6J45IQCd�

�
0��

�
6FIhRSI�} B_6FIh6NH<B�ncIQ/<CcL<0�EJ8 W � 6�H<B>EF]H4=?9B \K]_B�/c?9Bq03CSBv45PKBvCD} B�A
6JIKE� AXIQEJEFB�?O:cIKC1LD45C<P�6FIa� m ��/q�J�´0K?H0|LD45EFB�AX6J47IKCd6JI|6�H<B�ncIQ/<CcL<0�EJ8 W�Y§`�]_B Hc0>} B�0q}K0�25/<B

I�`�6>\�?F0U8 �
�
\_`bEJIQR 6�H<B�B�0Q?O8�?O4=LNB \H]_B�/c?9B � � � ��� � �G\�IQ6�H<BvEJ]H4=?9B�]_B�/c?9B�6�H<B

B>47PKB>CN} B�AX6FIKE�`bIQEh6NH<BS?9R�032725B�?96�B>47PKB>CN}Q0325/@BaI�` / `bIQ/<CcL;LD/@EJ45C@P*6�H@BS45C<476J4i032547T�036F45IQC
?96JB>:�W

Y§`HC<I�:cIK47CD6{?6Hc0>} Bd?9I `�03E|ncB>B>C�`bIK/<CcLwIKCw6�H<B=Hc03E{L;?O4iLDB \^03C1L;0 :cIK47CD6�`bEFIKR
6NH<BhB�0Q?O8 ?O4=LNB Hc0Q?�ncB>B>C `bIQ/<CcL*]H476�H�A
IKEJEFB�AX6qug03PQEG03C@PKBdRa/<276J47:<2547B>E>\ 6�H@B>C*476�LDI BU?
C<IQ63HD/<EF6�6JI�:<EFI8iJB�AX6¦6�H<4i?�:cIQ45CN6�IKCw6�H<B�`bB�0Q?O45n@25B�?9B>6|03CcL�IKn@6G0347C;0SC<Bv] `bB�0Q?O45n@25B
:cIK47CD6vW

ucB>6 �
�
ncB�6NH<B�}K0�25/<B�I3` ��`bIQE_6NH<BH2=0Q?O6�:cIK45CN6�`bIK/<C1LaIKCd6�H<B�B�0Q?O8d?O4iLDB¦03CcLS�

�
476G?

0Q?J?OINA
4=036FB�LSug03PKE{03C<PQB�Rd/<256F45:<2745B
E>W�Y§`��
�
���D\ 6�H<BvC�nD8|j�H<B>IQEJB>R�¹ Whg<\ 4f` - X ��� � � [� �D\
� ' � � ^ 7 � b u m _ ^ ��� _� � ^ � � _ 4i?H0a?9IK25/@6J45IQC�6JI

RS47C�yQ� ® /��p0$¸�4 ® � ' �
��� 7 � � 
�^� 7 {
j�H<B¦4=LDB�0qC<I�]M4=?�6JIh:@EJI8iJB�A
6 
�aIQC 6NH<B�`bB�0Q?O47n<25B¦?OB>6�I3`´jHk�lcWxucBv6H� b � k*ncB�6NH<B�C<Bv]
`bB�0Q?O47n<25B�:cIQ45CN6>\<456H4i?_IKn<6{0347C<B�LSnD8¬6�H<B�`bIK2725I�]H45C@Ph`bIKEJRd/<2i0DW

� b � k ' � � ��� � �� � ��� � �v� } �
j�H<4i?�:<EFI8iJB�AX6F45IKC�RV0U8¬C<IK6|?OBvB>R Cc036F/<EG0�2�\^0K?�]_B�R¬45P HN6"Hc0>} Bh6NH<IK/@P HN6�I�`H6{03~N45C<P
�*� �* � } � \�n</@6 
�t4i?�C<IQ6dLDBX±cC@B�L-45C©6�H<BfH103EGL$A>0Q?OB W � C$6�H<BVAXIKCN6JE{03EJ8�\�6�H<B�0�ncI3} B

:<EFI8iJB�AX6F45IQC 4i?H0327]H0>8<?_]�B>252�LDBX±cC@B�L¶W
j�H<BvEJB¦03EJB¦6O]�IhEFB�0K?9IKCc?�`bIKE_6{03~N45C<Pµ?O/cA.H�0|?O6JBv:�W���47EG?96>\D476�4=?�0327]H0>8<?�0�PQI INL 6�H@45C<P
6FI�IQn<6G0�45C¬0�C<B>]t`bBU0K?O47n<25BH:cIQ45CN6>\ ncB�A>03/1?OB�6�H<B>Cd]_B�Av03C¬A H<BUA ~q6�H@BHIKn;iJB�AX6F45} B�}K0�25/<B
0�6"6NH<4=?^:xIQ45CN6�03CcL�]_B�R�0>8q45RS:<EFI�} B"6NH<B�LD/c0�25476O8|P 0�:�W_l B�AXIQCcL¶\ nN8h6�H@BHIK:<6F45R�0�2545698
I�` 
�g\ � � 
�x�H� � � W�j�H@B>EJBX`bIQEJB \<4�`q� 
����4=?�AX27I ?OB|6JI � \c]_BµA>03C�B>yN:cB�AX6 � ��� b � k���6JI¬nxB
AX27I ?9B�6FI � � W

ºN 



� � ��� � ��� �	��
����,�� ��� � �����"%
����� � �	� 
��]
���F�����
mwB*C<I�] :<EFI3}N4=LNB*CN/<RSB>EF4=A>0�2_B>}N4=LDBvCcAXB�6�Hc0�6S6�H@B�kHB>CcLD2 @�mwIK27~ I3]H4iAXT ¡ 25PQIKEF456�H@R
�bIK/<EHRSINLN4f±cB�Ld} B>EG?945IKCg��4=?_ncB>6F6JB>E ?O/<476JB�LS6FI�Hc03CcLN25Bq6�H<B Hc03E{L Av0K?OBd��A>0K?9Bh¸ ��6�Hc0�C
6NH<Bdr*IKE��BA@Jl�IKEJBvCc?OB>C ¡ 25PKIQEJ476�H<R�WqY�6�4i?�?O6{036FB�L*45CZ¢¤¸K�K¥^6�Hc0�6�6NH<B�2=0�6J6FB>Eq0327PKIQEJ456NH<R
EFB���/@45EJBU?�`bB>]�456FB>EG0�6J45IQCc?���¸ @[£���45C�6�H@B6H103EGL�A>0Q?OB W	o�I3]�B>} B>Ev\�6NH<4=?H0�:<:cB�03E{? 6FIpH@IK2=L
IQC<258�]"H<BvC;6�H<BVLDB�?O47EJB�Lw0KAvAX/<EG0QAX8�4=?q25I�]qW�r�03CN8�RSIQEJBd456JBvEG036F45IQCc?q03EJB¬EJB�� /<45EFB�L
]"H<BvCpH<47P H<BvE_0QA>AX/<E{0KAX8�4i?�LDB�?O47EJB�LgW � /<E�6FB�?O6{?"]_BvEJB�LDIQC<B�/1?O45C@P�r ¡ j�u ¡ �$ºDW7  IQC
0Sl ��]�m ��256JE{0d0¦�  v��]H476�Hw �s¦YJs k ¡ r;W

ucB>6 � � ncBq6�H<B�IQ:<6J47R�032cIQn;iJB�AX6J47} BH}Q0325/@B�I3`�jHk�l¬0�CcL l� ncB|03C�0�:<:<EJI�yN45R�0�6J47IKC
`bIQE � � W�j�H<Bdr*IKE��BA@Fl IKEFB>Cc?OBvC ¡ 27PKIKEF456NH<R EJBv6J/<EFCc?�03C 03:<:@EJI�yD47R�036FB|?OIK27/<6J47IKC�6�Hc0�6
?F036J4i?[±cBU?

l� � �F "0��� 7 � � ,
]"H<BvEJB�� 4i?q03C;47C<:</<6q6JI�6NH<BS0�25PQIKEJ476�H<R \�03CcLw6�H<B¬03:<:@EJI�yD47R�036FB�?9IK25/@6J45IQC;I3` 6�H<B
kHB>CcLD2 @�mwIK27~ I�]H4=AXT ¡ 25PQIKEF456�H@R ?J0�6J4=?�±cB�?

l� �  
 "0$¸QLDP 0�:<6JIQ2 � � ,

]"H<BvEJB�LDP�03:<6FIK2�4=?q6�H<BVLDB�?O47EJB�LwEJB>2i036J47} BdLD/c0�2545698wP 0�:t6FIK27B>EG0�CcAXB WGo�B>CcAXB \�6FI�PKB>6
B�� /<47}K0�25B>CN6H0QA>AX/<E{0KAX8�\D]_B|A.H<I I ?9B

� �  (0��  
 �5 ¸KLDP�03:<6FIK2 �

mwBh/c?9B�L E{03CcLDIQRS258¬PKB>C<BvEG036FB�L*?9:c03E{?OB�Hc0�EGL�A>0K?9BS��Av0K?OBµ¸��H6FEJ/c?96�EFB>PK47IKC ?O/<nd@
:<EFIKn<27B>R�?
\x]"H<BvEJB�6�H@BSLDBvCc?O476O8�4i?�I�`H6NH<B�IKE{LDB>EqI3`¦  E���¸Q� s 27IKP s �GWµj�H<B�6JIQ25B>E{03CcAXB
:c0�EG0�RSB>6JBvEj"����MN�6C(	&c]H0K?�?9B>6�6JId v� S m 7 W ��0KA.H�EJI�]«47C�6�H<B_`bIQ2527I3]H47C<P�6{03n<27BHPK45} BU?�6�H<B
0>} B>E{03PKB�CN/<RancB>E�I�`^456JBvEG036F45IQCc?_0�CcLSAX:</¬6J45R¬B_`bIKE� v�h:<EJIQn<25BvR�?�I3`´?O47T>B s W�mwBqLD4=L
C<IQ6�PKI¬nxBv8 IKCcL s-� º g���`bIKE¦6�H<Bµr*IKE��BV@Jl IQEJB>C1?OB>C ¡ 27PKIQEJ456NH<R 6FI�0>} IK4=L�6�H<B|2=0�EJPKB
AXIQRS:</<6{036F45IKC�6F45RSBU?XW�j�H<B�EJBU?O/<276G?X\QPK45} BvC�45Cdj^03n<27B-2DW5 �0�CcL�:@25IK6F6JB�L�45Cd�^45PK/@EJB-2DW7 K\
472525/1?O6JE{036FB_6�H@BH45RS:<EFI�} B�L�:xBvEO`bIKEFR�03C1AXB_47C�nxIQ6�HS6NH<BHCN/<RancB>E�I�`�476JB>E{036J47IKCc?´03CcL�6�H<B
AXIQRS:</<6{036F45IKC¬6J45R¬B W

mwBHC<IK6FB�6NHc036�6�H@B�s�u�jHk ¡ 27PKIKEF456NH<RoLDI BU?�C@IK6�03:<:cB�0�E_47C�6�H<B�0�nxI�} B�AXIQRS:c0�E�@
4i?OIKC�Wqj�H<B�EJB�0Q?OIQC�4=?�IQnD}N45IQ/c? ' 6�H@Bd0325PQIKEF456�H@R ] 0K?�C@IK6|LDB�?945PKC@B�L 6FIfHc03C1LD25B�6NH<4=?
A>0Q?OB W�mwB¦032=?9IhC<IQ6JB�6NHc036H476�4=?�B�0K?98a6FI�AXIQCc?O6FEJ/cA
6_B>y@03RS:@25B�?�]"H@B>EJB�6NH<Bqs�u�jHk·0�2 @
PQIKEJ476�H<Ro`�03472=? ' EG0�CcLDIQRS258dA.H<I I ?9B34�03C1L /�03C1LVRd/<276J45:@258O/ nN8�45C1AXEJB�0Q?O47C<Ph}Q0327/<B�?

ºQ¸



.�45R W�C r-ld456FB>EG?
W k�m 476JB>E{?XW r-l¬AX:</ k�m A
:</
g � £KºNWjg ºDWjg �NWf¹�³ �DW �K�
2K� £ g@Wjg ¹ W»º  QW»� �DW ��¹
 >ºQ� £K³NW»¸ ¹ W»¸ ºNWjg ³ �DW ºD 
£K¸Q� £K£NWv2 ¹ Wjg ¸K£NW»£Qº �DW�¹K¹
º g�� £�¹�Wv2 �DW»�  Vg ³DW £Kº �DW�¹@2
 >¸	2Q� @ ¹ W»º @ ¸DW �Kº
¸K�KºQ� @ �DW»� @ £DW7 �2

j^03n<27BB2DW7  ' Y�6JB>E{036F45IKC1? � r*INLD4f±1B�Ls@[k�m 03C1L-r-l ¡ 25PQIKEF456�H@R�?_IKCJHc03E{L-Av0K?OB���Av0K?OB
¸N�§454b�J��B>y@03R¬:<25B�?
W

0 500 1000 1500 2000 2500 3000
0

50

100

150

problem size (n)

cp
u−

tim
e

More−Sorensen
Rendl−Wolkowicz

��47PK/<EFBB2DW7  ' � :</<6F45RSB � r*INLD4f±1B�Ls@[k�m 03C1L-r-l ¡ 27PKIQEJ456NH<R�?HIKCJHc03E{L-Av0K?OB���Av0K?OB
¸N�§454b�J��B>y@03R¬:<25B�?
W

I�`¦° �   ,G¸;,G£d, �5�5� WSj�H<4i?�:<EJINAXBULD/<EJBU?�R�0�~ B�?T4*EJBv2=036F45} B>278�?OR�0�252´AXIKRS:103EJBULz6FI?/
0�CcLaA
EJB�0�6JB�?�6�H@BHC<B�03E	Hc0�EGLSAv0K?OB�W"s�B>C<B>E{0327258 \K]"H1036�IKC<B¦IKnc?9B>EJ} B�?^]"H<B>C¬°*4=?�2=0�EJPKB
B>C@IK/<P�H�\<4=?�6�Hc0�6�?OIK27}D47C<P�6�H@B�6JEF4=LD4i03PKIQCc032�6FEJ/c?96_EFB>PK47IKC�?O/<n@:<EJIQn<25B>Ro`�03472=?_ncB�A>0�/c?OB
6NH<B�0�25PKIQEJ476�H<R A>03C<C@IK6�±cC1L�0a:<EJIQ:cB>Eq?O6{03EF6J45C@PS}Q0325/@BhI3`���6JI�?F036F4=?[`b8w� g<W»º �GWqj�H<B
0�25PKIQEJ476�H<Ro/c?9B�?_0�CS45C@456J4i032<}Q0�25/<B�I3`�� � � m � ( ���l0w�J  0�� m � ( ���J� � �
\ ]"H<BvEJB��´4=?�6�H<B/<C@456HEJIQ/<CcLDI�e´WTo�I�]_Bv} B>E>\N45C�6�H<4i?�Av0K?OB�\x6NH<4=?_}Q0327/<Bh4i?�?96J47252�6JI I¬2=03EFPKBq6JIV?O6G0�EJ6�6�H<B
]�Bv]H6JIKC�476JB>E{036J47IKCc?
W

ºQ£



����� �$ � ���"��� �'� # �	�-
��$���	���&����� �&�����	
���� ���  ��	���'�
� IQCc?O4iLDB>EHRS47C<45RS4�T>47C<P

� ���¶� �
b S mq � � m ��� 7� 0M 3� 7 5M��� b 0M 3� 7 ,

/c?945C<P¬0h6JEF/c?O6�EJBvPK45IQC�RSB>6�H@INL¶\<?96G03EF6J47C<PS0�6H6�H<Bq47C<456F4=032g:cIK45CN6

� X � ¢¤�d, �>�v� ,G�d,{£sE�¸�¥ ® �
mwB3Hc0>} B

� � ��� X � �
�
�
�
�
� �
WWW
�
 

�
�
�
�
� , � 7 � ��� X � �

�
�
�
�
�
0�g � �>�>� �
� W W W WWW
WWW 0(g �
� �>�>� � ¸

�
�
�
�
�
�

mwBdA H@I ?OBµ� X ?9IS6�H1036q6�H<BOHc03E{L-Av0K?OB���A>0K?9Bd¸���0�:<:cB�03E{?�B>} B>CN6J/c0�25258�W�Y�CcLNB>B�L¶\c6�H<B
PQEG0KLN45B>CN6�4=?�:cB>EJ:cB>CcLN4=AX/<2i03E�6FI-6NH<B�?O:c0QAXB�?9:c03C<C@B�LtnN8;6�H@B Bv45PKBvCD} B�A
6JIKE{?�I�`q6�H<B
?9R�032725B�?96hB>47PKB>CN}Q0325/@B I�`|6�H<B o�B�?J?94=0�C�W·ucB>6 � X ncB�6�H<B�45C<476J4=0�2�?O47T>B�I3`|6�H<B�6JEF/c?O6
EFB>PK47IKC�\c6�H<BvC�0d?�H<IQEJ6qAXIQRS:</<6{036F45IKC ?�H<I�]�?�6NH<B3Hc03E{L�A>0K?9BS��A>0K?9B�¸�� INA>AX/<E{? 4�`�6�H<B
47C<456F4=032g6JEF/c?O6HEFB>PK47IKC*E{0KLD47/c? � X 
  8E�ºNW

ucB>6|/c?hA.H<I I ?9B � X �  S?9I*6NH<BpH103EGL$A>0Q?OB���A>0Q?OB�¸ ��INA>A
/<EG?q45C<476J4=0�25278�03C1L-/c?OB
6NH<B�squ�jHk ¡ 25PKIQEJ476�H<R 6JI�?9IK27} BH6�H<B¦jHk�l|`bIKE�6�H<B�/<C<~NC<I�]HC Id�§6�H@4=?�]_IQ/<2=LancB�6�H<B
±cE{?O6�jHk�lS6FIancB|?OIQ25} B�La]H476�H<47C�0�6FEJ/c?96HEJB>PQ45IKC�RSB>6NH<INLx�

RS45C I ® � 7 � ��� X � I 5 ¸�� � ��� X � ® I
?XW�6vW �VI¶�¦� � X �

�O2DW7 3�

s�IK47C<Pd6�H<EFIK/<P�H*6�H@BhA
IKRS:</@6G036F45IQCc?_I3` ¡ 25PQIKEF456�H@R g<W7 �]_BqIKn<6{0347C

° X � � � X � 7 E ��� ®X /	� X � �   E�¸;,
�VI m � � �VI X 5$° X � X � � �Q¢¤�d, �>�v� ,G�d, 0h  EU¸3¥ ® � �  8E�¸d� � X
� m � � X 5 ° X /
� X � ¢��;, �>�>� ,G�3¥ ® �

j�H<B|0�25PKIQEJ476�H<R ]�IK/<2iL*?96JIK: ?O47CcAXB

� � m � � ��²«R�0�y<�J v� S�� ,> v� S� ��� � ��� X �>�>� �
º8g



j�HN/c?_]_B¦IKn<6{0345C�6�H<B�03:<:<EFI�yD47R�036FBq?OIQ25/<6F45IKC Idm�6JI�6NH<B|jHk�l��O2NW5 ��GW ¡ 276�H<IQ/<P H�]_B
R�0>8�Hc0>} B�BvyD:cB�AX6FB�La6NH<B�s�u�jHk ¡ 25PQIKEF456�H@R 6FIh`�03452¶±1CcLD45C@Pd0hPKI INL�03:@:<EJI�yN45R�0�6JB
?9IK25/@6J45IQC«ncB�A>0�/c?OB�6NH<B?Hc0�EGLZA>0K?9B-��A>0K?9B�¸ �hINA>A
/<EG?
\"6NH<B�A>0�/c?OB�I�`q6�H<BS`�0�4525/@EJB�4=?
LD4�egB>EJB>CN6d03C1L«IK/<ESBvy<0�RS:<25B¬452527/c?O6FEG0�6JB�?�0;?9IKRSBv]"Hc036d/<C<B>yN:cB�AX6FB�L;]_B�0�~DC<BU?J?aI�`
6NH<Bw0327PKIKEF456NH<R ' 6NH<B©AXIKC8iJ/@P 036FB-PQEG0QLD45B>CN6�RSB>6NH<INL«R�0>8ZAXIKCN} B>EJPQB�6JIZ0$?J0QL<LD25B
:cIK47CD6q27INA>036FB�Lz]H476�H<47C-6NH<B�6JEF/c?O6|EJB>PQ45IQC�WdY[C1LDB>B�L¶\ I m LDI B�?h?F036F4=?[`b8 � 7 � ��� X ��I m 5
� � ��� X � � �D\�n</<6�IQnD}N45IQ/c?O278 � 7 � ��� X �q4=?h45C1LDBX±cC<476JB¬?OIw6�Hc0�6�6�H<B�?96JEJBvC<PK6NH<B>C<B�L
?9B�AXIKC1L«IKEGLNB>ESIK:@6J45RV032547698;AXIQCcLD476J45IQC«4i?aC<IK6V?J036F4=?�±cB�L¶W�o�BvCcAXB \�]_B�C<IK6F4=AXB�6�Hc0�6
]"H<BvC<B>} B>E � X �  8E�¸N\�6NH<BSsqu jHk ¡ 25PKIQEJ476�H<R ]H45272�EFB>6J/@EJCJI m 0Q?q03Cw03:@:<EJI�yN45R�0�6JB
?9IK25/@6J45IQC$6JI*6NH<B�jHk�lc\�45C1LDB>:cB>CcLDBvCD6F258*I�`�6NH<BS6FIK25BvEG03C1AXB�?�/1?OB�L;45C©6�H<B�?96JIQ:<:<45C@P
AXEF456FB>EJ4i0DW

mwBSR�0>8�0Q?O~;]"Hc0�6 Hc0�:<:cB>Cc?�4f` � X �'  EU¸DWwY�C;6�H<4i?hA>0Q?OB�° X \	I m 0�CcL � m 03EJB
0Q?h:<EJB>}N45IQ/c?O278wAXIKR¬:</<6JBUL¶\�B>y@AXB>:@6�6NHc036��VI m � 
 � X 03CcLw456h4i?h6�H<BvC;~DC@I3]HC©6�Hc0�6
2�� (�� )T2��")«4i?�`�0�2=?OB�\�4�W�B W�6NH<B�?9IK27/<6J47IKCS6FIa�C2DW7 3��4i?�IKCS6NH<B�ncIQ/<CcL<0�EJ8 W�j�HD/1?X\ 6�H<B
6FEJ4=LN4=03PQIKCc0�2�6JEF/c?O6�EJB>PQ45IQC*?9/<n<:<EFIKn<27B>R � g<WjgN�

RS45C ¸ ` 7 5 ¸ `
?XW¤6>W ` 7 ���87X ,

]"H<4iA H|4=?�IQC<B¦LD45RSBvCc?O47IKCc0�2 45C�6�H@4=?�A>0Q?OB \QC<B>B�L<?^6JIqncB�?OIK27} B�L¶W ��?O47C<P�IK/@E�C<IK6{036F45IKC�\
476G?HIK:<6F45R�0�2�?OIQ25/<6F45IQC�\ ` X ]H476�Hwug03PKE{03C<PQBaRd/<276J45:@2545BvE � X \c4=? ` X � 0 � X ]H476�H-� X �¸-0�  E � X W�mwBH6�H<BvChC<B>BUL h m 6JI�6FB�?O6´AXIQCD} B>EFPKB>C1AXB�03CcL�0�� /<4iA ~qA
IKRS:</@6G036F45IQCh8N45B>2iL<?
h m � �DW	o�BvCcAXB�6NH<B|AXIKCN} B>EJPQB>CcAXB¦6JB�?96H]_IK/@2=LS6JB>272¶/c?H]_B�03EJBµLDIKC@B \c?O47CcAXB

h m �
	 ® m ` X � � �a²$R�03yc�F >� S�� ,v >� S  ��� � ��� X �v�>� �
]�IQ6JB�6�H1036´?O45C1AXB�6�H<B�25B
`b6-Hc03CcL|?O4iLDB�4=?¶T>B>EFI<\�]_B�?O6FIK:�47CcLDB>:cB>CcLNB>CD6gI3`c6NH<B�6JIQ25B>E{03CcAXB
]�BHA.H<I I ?9BHIKC�6�H@B_EJ47P HN6 H103CcL�?94=LDB W^m-B�±cCc0�25258qEFB�AXI�} B>E�6�H@BH03:@:<EJI�yN45R�0�6JB�IK:<6F45R�0�2
?9IK25/@6J45IQC I � `bIKEq�C2DW5 ��_]H476�H�AXIQEJEJBU?O:cIKCcLN45C<P�ug03PQEG03C@PKB�Rd/<256F45:<2745B
E � � `bEJIQR � g@W»³�� '

I � � � � ��� X ��� ` X � ¢¤�d, �>�v� ,G�;, 0 � X ¥ ® 0�CcL � � � ¸T0M  E � X �
Y�C�03PQEJB>B>R¬B>CD6�]H476�Hw� g@Wf¹K��I � ?J036F4=?�±cB�?�?O6G0�6J47IKCc0�EJ45698 \N4�W¤B W

� � 7 � ��� X � 0«� � 2N��I � 5 � � ��� X � � � ��_/<6d/<C<27B�?J? � X �   E�ºN\�6NH<B�?96JEJBvC<PK6NH<B>C<B�LM?9B�AXIQCcLtIQEGLDB>E¬IK:<6F45R�0�2545698©AXIKC1LD456F45IKC
4i?hC<IK6¬?J0�6J4=?�±cB�L¶\�4�W�B�W � 7 � ��� X ��0 � � 2�4i?hC<IK6d:cI ?9456J47} B�?OB>RS4iLDBX±cC@456JB�W-Y§`¦45CcLNB>B�L
� X �   E�ºN\x6NH<B>C I � 45C�6�H<4i?HA>0K?9Bh4i?_6�H<B|AXIQEJEJBUAX6_IQ:<6J47Ra/<Ro`bIKEq�C2DW7 3�GW

ºQ�



j�H<4i?�B>y@03RS:<27B�4=?�47CD6FB>EJB�?96J47C<P�?945CcA
BH456´?�H<I�]�?X\N]"H<B>C � X 
   E�ºN\ 6�Hc0�6"6NH<B�squ jHk
¡ 27PKIQEJ456NH<R A>0�C<C<IQ6 ±cC1L*03Cw0�:<:<EFI3yN45RV036JB�?OIK27/<6J47IKC�6JId6�H<BµjHk�lc\c45C1LDB>:cB>CcLDBvCD6HI�`
6NH<BS6JIQ25B>E{03CcA
B�?XWwm9H<B>C � X 
  8E�¸�6�H<B�A>0�/c?OBSI�`�`�034725/<EFBa4i?�`bEJIQR 6�H<BVAXIKC8iJ/@P 036FB
PQEG0KLN45B>CN6�A
IKCN} B>EJPQ45C<Pd6JI�0�?F0KL<LD27Bh:cIK47CD6vWqj�H<4=?¦LDI B�?�C<IQ6q?OBvB>R 6JISncBd0a:<EFIKn<27B>R
A>0�/c?OBULVnN8S6NH<B3Hc03E{L*A>0Q?OBd��A>0Q?OB|¸��{\</<C<2745~ B�6NH<B|?O456F/c036F45IQC*]"H<B>Cw 8E�ºa� � X �   E�¸NW
����$ � � � � �T�]
�� ���� ���G���	� � � ���� � � � � �&������
 � ����� �

#9���������� ���  "
��"� �+# �	
%$
Y�C�¢f v£K¥�\K6NH<B¦03/<6NH<IKE{?_?O/@PKPKBU?O6�6�Hc0�6_6NH<B�squ jHkMRSB>6NH<INLhR�0>8qnxB¦?O6FIK:<:cB�LdC<IK6�IKC@258
4�`�A
IKCN} B>EJPQB>CcAXBHINA>A
/<EG?
\�n@/<6�032=?9I�0>`b6JB>E�0�2547RS456FB�L�B>yN6JE{0�CN/<RancB>E´I3`�476JB>E{036F45IKC1?X\N?J0>8
� \"IQCcAXBS6NH<B�?OIQ25/<6F45IQCt4i?h~DC@I3]HC$6FI�2545BdIKC$6NH<B�nxIQ/<CcL<0�EJ8$I3`¦6�H@BS6JEF/c?O6�EFB>PK47IKC�W
r*IQEJBq:<EJBUAX4=?9B>258 \ 6NH<B|0325PQIKEF456�H@R ?O6FIK:c?H4f`^6NH<B|?O/<nc?9:c0KA
Bal���?9B>Bd� g<W7 3�F��4=?_45C1AXEJB�0Q?OB�L
47C*LN45RSB>C1?O45IQCanN8 �'IKCcA
B�6NH<B|?OIQ25/<6F45IKC�4i?_~DC<I�]HC�6JIdncBqIKC*6NH<BqncIK/<CcL@03EJ8�I3`´6�H<B
6FEJ/c?96�EFB>PK47IKC�0�CcL�:@EJIKn@25B>R�?¶I�`c6�H@B"698N:cB�� g<W ¸���03EJB ?OIQ25} B�L¶W^j�H<B�EJB�0Q?OIQCh`bIKE^2545R¬456J4�C<P
6NH<B�?O47T>BHI3`�6�H<B¦?O/<n1?O:c0QAXB�? l|IKC1AXBH6�H<B�ncIK/<C1L<03EF8pHc0Q?�nxBvB>CaEFB�0KA.H<B�Lh47C�6�H<Bqsqu jHk
¡ 27PKIQEJ456NH<Rp4i?"RSIQ6J47}K0�6JB�LhnN8�6�H@B `�0QAX6_6NHc036�6�H<B¦03/<6NH<IKE{?"47Cw¢f v£3¥g��/@B�?O6F45IKCd]"H<B>6NH<B>E
H<47P H©0KA>A
/<EG0QAX8*4i?�C@B>B�LDB�L `bIQEq6�H<B¬jHk�l�]H456NH<45Cw0S6FEJ/c?96�EFB>PK47IKC�`bEG0�RSB>]_IQEJ~gW��<IKE
6NH<B�/@:¶A
IKRS47C<P�6JBU?O6�:<EJIQn<25BvR�?X\K]�BH/c?OBUL?] � ¸D\@ºq03CcLaC�\�]"H@B>EJB�Ca4i?�6�H<BH:<EFIKn<27B>R
LD47RSB>Cc?945IQC�W� /<EH6JBU?O6H:<EFIKn<27B>R�?_0�EJB|I3`´6�H<B�`bIK2725I�]H45C@Ph`bIKEJR

RS45C* [���� � ���¶� ' �
� ® /��
� ®�� � , �O2DW ¸��

]"H<BvEJB � 4=?H0�:cI ?9456J47} B|LDBX±cC<476JBqR�0�6JEJ47yS0�CcLG/ 03CcL � 03EFBhPQB>C<B>E{036JBULVE{03CcLNIKRS278 W
j�H<B�RS47C<45R�/<R�4=?�0�6J6G0�45C<BULa0�6_� � \D0�CaBv45PKBvCD} B�A
6JIKE´AXIQEJEJBU?O:cIKCcLN45C<P|6JIq6�H<B¦?ORV032527B�?O6
B>47PKB>CN}Q0327/<B�I3`´6�H@B�PQB>C<B>E{032745T>B�LdB>45PQB>CD}Q0�25/<Bq:<EFIKn<27B>R

/�� � � � � �
j�H<BqIQ:<6J47R�032g}K0�25/<Bq4i?_B���/1032�6JIS��m � � S m�� 7 / � S m	� 7 � Wj�I«?9IK27} B*B�0QA HM:<EFIKn<27B>R ]�B�/c?OBUL«6�H<B�6FEJ/c?96 EFB>PK47IKCMRSBv6�H<INLMLDBU?JAXEF45ncB�LtnN8
¡ 27PKIQEJ456NH<R 2DW7 KW�Y�CS6NH<4=?�0327PKIQEJ456NH<R�\ � EFB>:<EFB�?OB>CN6G?�6NH<B�`b/<CcA
6J45IQCS6JI|ncB�RS45C@45Rd45T
B�L¶\
� d 4=?�03Cw0�:<:<EFI3yN45RV036J47IKC�I3`"0aRS45C@45Rd45T>B
EH0>`b6JB>EceS456FB>EG0�6J45IQCc?�03CcL � d 4=?�0a:cI ?9456F45} B
CN/<RdnxBvEB@�6NH<BqEG0KLN45/c?_I�`�6�H<Bq6FEJ/c?96�EFB>PK47IKC�036H476JB>E{036J47IKCBecW
� � � ��� � �@� 
 
S�g������j�EJ/c?96�k B>PQ45IQC*r*Bv6�H<INLx�

ºQº



D�R �  �	�5��� d �	��" � d G^>��	&P>M$�&P�	61� � � ��� d �Z�	� " � 7 � ��� d �)Rj,�6O(MNL '
��� � ��� d �>�
 "5 � � ���Vd
� � ²· >� S 7 � �O2DW £��

. R , (	& 	�H')(	� � d
� d"< 0�EJP�RS45C � dv���Vd
� ' � � � ���%d
� ® � 5 m

7
� ® � 7 � ���Vd
� �?
W�6vW � � � 7 � � 7d �

�O2DWhgD�

VR�� @�	&3$��	61��t d � � ^ *�� _ S � ^ *��
u�� � _����^ *�� _ S ���.^ *�� u�� � _ R

	 R AC� E 4/'-t d PM� � ³K�rGH.@��6 � d1u m � ¸ � d �	��"�� d1u m � � d 5 � d R
ACKOE 4/'�� � �D |�~t d�²�� � ³Q�rGH.@��6 � d u m ��� dB�	��"��Vd u m � �Vd]5 � d	R
AC>OE 4/'-t d ²M� � �D ;GH.@��6 � d1u m � � � � � d �	��"��%d u m � �Vd!R

��y<A
B>:<6h`bIKE�6NH<B�?O6FIK:<:<47C<P©AXEJ476JB>EF4=0-�C2DW £��|]"H<4=A.HFHc0Q?�ncB>B>C�?JA>0�25B�LJH<B>EJB�\"6NH<4=?
0�25PKIQEJ476�H<R 4i? ¡ 27PKIQEJ456NH<R ºDW5 S47Cª¢f >£�¥�W�mwB*A.H<I�?OB�� X EG0�CcLDIQRS258©03CcLFHc0>} Ba±1yDB�L
� X �  KW

mwB�EG03C�±c} B�E{03CcLDIQR :<EJIQn<25BvR�? `bIKE¦B�0KA.H-:@EJIKn@25B>R ?O45TvBhC � ¸Q�D\�¸Q��03CcLw£K�N\
]"H<BvEJB�C�4=?a6NH<B;?945T>B�I�`�6NH<Bw?J� /c03EFB-RV036JEF4=AXBU? ¡ 0�CcL ��W j�H<B�:<EJIQn<25BvR�?a]_BvEJB
PQB>C<B>E{036JBULV]H476�H�6�H@B�`bIQ2527I3]H47C<Pdr ¡ j�u ¡ �MAXINLDB '

LNB>Cc?O47698 � �DW»� �
E{A � �DW7  ��
 �§E{A�4i?HLDB�?945EJBULaEJB�A
45:<EFINA>032^AXIQCcLD476J45IQC�CD/<RdncB>EX�
¡ � ?O:<E{03CcL<?98DR �§C�\ LDB>Cc?945698x� �� � ?9:<EG0�CcL<?98DR��bC�\»LNB>Cc?O47698 \�E{AK\5 �� �
y@� � ���DW � @�EG03C1L¶�§C�\7 3�F� � W

�<IKE|B�0KA.H;:<EFIKn<27B>R�\�]_B¬/c?OB�L©LD4fegB>EFB>CD6µ?O/<n@EJIK/@6J45C@B�?�`bIQEd?OIK27}D47C<P*6NH<B�jHk�lZ�O2DWhgD�
]H476�H<47C 6NH<Bh6FEJ/c?96�EFB>PK47IKC�RSB>6�H@INL¶W ��476�H<B>EH6NH<B�k�m IKE�6NH<B�s�u�jHk ¡ 25PKIQEJ476�H<R�?�4=?
/c?9B�L¶W

Y§`�6NH<B�k�m ¡ 25PKIQEJ476�H<R ?9IK27} B�?a�C2DWjgN��0�CcLt6NH<B�?OIQ25/<6F45IKC$4i?hIKC«6NH<B�ncIK/<CcL@03EJ8
I�`H6�H@BS6JEF/c?O6qEJBvPK45IQC�\�]�BS?96JIQ:;4f`�6�H@BSLD/1032547698�P 03:�\j"����MN�6C(	&»\_�bncB>69]_B>B>C©jHk�l�0�CcL
���DW5 �¹K�F�H?F036J4i?[±cBU?

� LDP 0�:<6JIQ2��MRS47Cc��� �   ,FR�03yc�F >� S � ,> v� S� ��� � ���Vd
�>�>� � �O2DW ���

º ¹



� 6�H@B>EJ]H4i?OB \¶6NH<Bd?OIQ25/<6F45IQC-4i?�45C�6NH<B�45CN6JB>EF45IQEq03CcL�]_Bd?96JIQ:-]H476�Hw03C©03:@:<EJI�yN45R�0�6JB
?9IK25/@6J45IQC � d ]"H<4=A.H�?F036J4i?[±cBU?

��� � ��� d �-5 � 7 � ��� d � � d ���ZRS45Cg��� �   ,FR�03yc�F >� S � ,> v� S� ��� � ��� d �>�>� � �O2DW º��
Y§`^6�H<B�squ�jHk ¡ 25PKIQEJ476�H<R�4=?�/c?OB�Lg\<]_Bq?96JIK:�]H456NH<45CS6NH<4=?H0�25PQIKEJ476�H<R�4f` ]¨476JB>E{0 @

6F45IKC1?�Hc0>} B�ncB>BvC*LNIKC<Bµ0U`b6JBvEH~DC<I�]H47C<P�6�H<B|?9IK25/@6J45IQC*2745B�?�IKC*6NH<BqncIK/<CcL@03EJ8�I�`�6�H<B
6FEJ/c?96HEJB>PQ45IKC�IKEH4�`

h �5u m � 	 ®��u m ` � �N²«RS45Cc��� �   ,JR�0�yc�J v� S�� ,> >� S� ��� � ���%d{�>�>�J� �O2DW�¹K�
IQE��O2NW»º ��4=?�?J0�6J4=?�±cB�L¶\@LDB>:cB>CcLN45C<P|4f`^6�H@B�?9IK25/@6J45IQC�4=?�IKC�6�H@B�ncIK/@CcL<03EF8�I3`^6�H@B�6JEF/c?O6
EFB>PK47IKC�IKE�C<IK6|��?9B>B ¡ 27PKIQEJ456NH<R g@W5 3�{W

j�H<BwRSIK6F45}Q036F45IQCMnxB H<45CcL«6NH<B©?O6JIQ:<:<47C<PMAXEF456FB>EJ4i0t�C2DW»� �¬03CcLp�C2DW�¹K�d4=?a6FIZ0K?O~
0�:<:<EJI�yN45R�0�6JB>278z`bIQEa6NH<B�?F03RSB�0QA>AX/<E{0KAX8$45CZ6JB>EFR�?�I�`|6�H<B�LD/c0�25476O8©P 03:�W·kHB�A>03272
`bEFIKR l B�A
6J45IQCSºNW»¸q6�Hc0�6 h �5u m � 	 ®��u m ` � �K4i?"0�C�03:@:<EJI�yN45R�0�6J45IQCh`bIKE�6�H<B¦?J� /c03EFB�EFI IK6HI�`
6NH<B|LD/c032745698dP 03:�ncB>69]�B>B>C�jHk�l�0�CcL 476G?HLD/c0�2���ºNW5 3�{W_j�H@Bh?96JIQ:<:<45C@PSAXEF456FB>EJ4i0S�O2DW ���
0�CcL-�C2DWf¹Q��03EFB�?OBv6H6JI�EJB��cB�AX6H6NH<4=?_EFB>2=0�6J45IQCc?�H@45:�W

�<IKEHB�0QA H¬:<EJIQn<25B>R \K4f`^6NH<B|k�m 0�25PKIQEJ476�H<R ?OIQ25} B�?�6�H<BqjHk�l��O2NWjgD�{\<]_B�PQ45} B�6�H<B
CN/<RdnxBvE�I3`�476JB>E{036J47IKCc?q6G0�~ B>C;nN8�6�H<BS6FEJ/c?96hEFB>PK47IKC;RSBv6�H<INLL2DW7 S6JI�A
IKCN} B>EJPQB W�Y§`
6NH<BSsqu jHk ¡ 27PKIQEJ456NH<R 4=?�/1?OB�L¶\�]�B�PK45} B|6�H<B�CN/<RdncB>EHI3` 456JBvEG036F45IQCc?h�F 861���d45C�IK/@E
6{03n<27B�? ��6{03~ B>C|nD8q6NH<BH6JEF/c?O6�EFB>PK47IKC�RSBv6�H<INL�2DW5 �6JI|AXIKCN} B>EFPKB \�6�H<B 0>} B>EG0�PKBHCN/<RancB>E
I�`�AXIQC8iJ/<P 0�6JBA@�PKE{0KLD47B>CN6h?96JB>:1?��5>O�*45CwIK/<Eq6{03n<27B�? ��@�EFB�A>0�252�6NH<BSsqu jHk ¡ 25PQIKEF456�H@R
LDI BU?":</<EFBqAXIQC8iJ/<P 0�6JBA@�PKE{0KLD47B>CN6H?O6FB>:c?�/<CD6F452<476HAXIQCD} BvEJPKBHIQE_~NC<I�]�?"6NH<Bq?OIQ25/<6F45IQCa6FI
6NH<B|jHk�l�2745B�?�IKC�6�H@B�ncIQ/<CcL<0�EJ8*I�`�6�H<Bq6JEF/c?O6�EJBvPK45IQC @ 03C1L*6�H<BqCN/<RancB>E�I3` A>0Q?OB�?
]"H<BvEJB ¡ 27PKIKEF456NH<R'£DW5 q`�03452i?�6JIV?OIK27} B�6�H<BµjHk�l©� g@WjgN�q��?9B>B ¡ 25PQIKEF456�H@R g@W5 ��GW|j�H<4=?
2i0K?O6�IQ/<6J:</@6�� �%> . 47C�IK/<E�6G03n@25B�?G��4=?�03C¬45CcLD4iA>036FIKE�I�`^6�H<Bq��0327RSI ?96X�-Hc0�EGLSAv0K?OB|��Av0K?OB
¸ �GW�j�H<B|EJB�?9/<256{?H03EJBqPQ45} B>CS47C�j�0�n<25B�?-2DW ¸D\�2NW»£D\�2NWjg@W

j�I*/<CcLNB>EG?96G03C1L-6�H<BdEJBU?O/<276G?X\�]�B�±cE{?O6qC<B>BULz6FI�?O:cB�A
4f`b8*6NH<B¬03:<:<EFI�yD47R�036FBd?OI @
27/<6J47IKC$6JIZ�O2NWjgD�|]_B�6FI IK~«]"H@B>C ¡ 25PQIKEJ476�H<R £DW5 S`�034725B�L;6FI;?9IK25} B¬6�H<B jHk�l�� g<WhgD�
47C;6�H<B�s�u�jHk ¡ 27PKIQEJ456NH<R�W�lN0>8;6�H@4=?�INAvAX/<EJEFB�L;0�6�6�H<Ba±1EG?O6�476JB>E{036F45IKC 0U`b6JBvE�Y1]�@
j ��k�Y � k H10K?hncB>B>CZ?OBv6�6JI?')�	& .@�GW$Y�C$6�H@4=?�A>0Q?OB \�`bIQEd03CM0�:<:<EFI3yN45RV036J47IKC;6FI�6�H<B
IQ:<6J47Ra/<R'I3`|�C2DWjgN�G\�]�BS/c?OBUL-6�H<B �H�	$�> ��<?N%(	 8��6d��?9B>B ¢f >£�¥§�{\�]"H<4=A.H-4i?�6NH<BSRS47C<4 @
RS47T>B>E�I�`�6�H<BV��/c0QLDEG0�6J4iAVIQn;iJB�AX6F45} Bh`b/<CcA
6J45IQC;I3`µ�O2NWjgN�G\�]H456NH<45C©6�H<BS6FEJ/c?96hEFB>PK47IKC�\
0�25IKC@Ph6�H@B�?96JB>B>:cB�?96�@[LDB�?FAXB>CN6_LN45EJBUAX6J47IKC 0 � � ��� d �GW�Y§`�036�25B�0Q?O6�IKC<B�456FB>EG0�6J45IQCaI�`^6�H<B
squ�jHk ¡ 25PKIQEJ476�H<R H10KL ncB>BvC*LNIKC<B|IKCcAXB|Y1]�j ��k�Y � k H10KL ncB>BvC*?9B>6�6JIZ')�	& .@�G\<]_B
/c?9B�L;6�H<B¬2=036FB�?O6 ` � AXIKR¬:</<6JBUL-6JI�EFB�AXI�} B>E|03CZ03:@:<EJI�yN45R�0�6JBdIK:<6F45Rd/<R _ � ` � 6FI6NH<BqIK:<6F45Rd/<RoI3`��C2DWhgD�GW

º!2



¡ 27PKIQEJ456NH<R /c?9B�La`bIKE¦?OIQ25}N45C<P�6NH<B|jHk�l��O2NWjgN�
��� �������
	 ������ � 7 �������
	 ������ ��� �������
	 ������ � �

� ����������� ����� � �����	� ��� 7 ��� ����� � ��� 7 ��� ����� � ��� 7 ���

   vº £Qº �  >£NW»º ¸Q� �  v¸DW»�  >º � ³NW»º
¸ £Q£ ¸Q¸ �  K QW»º �Q�  v³  v£DW»� g�2  vº  v£DW º
£ �Q� ¸N  � ³DW ³  v� � ³DW�¹ �K¸  vº  v�DW7 
g g@  £Q³ 2  >£NW»£ g��  vº  v£DW»º £K¸ £  v¸DW �
� ¸Q� g��  >�  Ag@Wf¹  v³ �  Q KW5  ¸K� �  Q KW�¹

j^03n@25B�2DW ¸ ' k�m 03CcL*squ�jHk ¡ 25PKIQEJ476�H<R�? � jHk `bE{03RSBv]_IKEF~ � ?945T>BqC � ¸K�NW

¡ 27PKIQEJ456NH<R /c?9B�La`bIKE¦?OIQ25}N45C<P�6NH<B|jHk�l��O2NWjgN�
��� ��������	 ������ � 7 �������
	 ������ ��� ��������	 ������ � �

� ����������� ��� ��� ��� 7 ��� ��� ��� 7 ��� ��� ��� 7 ���

  £D  g�2  �¹  3¹ £8g �  K QWjg £Q¸ ¸  >�NW5 
¸ £	2 ¸Kº �  >£NW»� ¸ ¹    K QW»³ £Q¸ ¸  >£NW»�
£ ¸K¸ ¸K� �  >£NW5  ¸Q¸ � ³DW � ¸Q¸ � ³DWhg
g ¸K� £K³ g  >¸NW5  £N     K QW5  ¸Q� � ¹ W ³
� ¸K� ¸Kº �  >¸NW»� ¸Q¸ �  >¸NW»� ¸Q¸ �  K QWv2

j^03n@25B�2DW £ ' k�m 03CcL*squ�jHk ¡ 25PKIQEJ476�H<R�? � jHk `bE{03RSBv]_IKEF~ � ?945T>BqC � ¸K�NW

�<EJIQR 6�H@B�EJB�?9/<256{?�47C�j�0�n<25B�? 2DW»¸N\�2NW»£;0�CcL 2NWjg@\ ]�B*±cEG?96SIKn1?OB>EF} B�6�Hc0�6S6�H<B
��0325R¬I ?O6
��H103EGL�Av0K?OB���A>0K?9B�¸ �HINA>AX/<E{?�45C�RV03CN8S:<EJIQn<25BvR�?XW ¡ 27PKIKEF456NH<R`2DW5 Q\x/1?O45C@P
6NH<B|k�m ¡ 25PKIQEJ476�H<R `bIQEh�C2DWhgD�G\<6{03~ B�?_`bB>]�B>E_476JB>E{036J47IKCc?H6JI¬AXIQCD} B>EFPKB|AXIQRS:c03EFB�La6FI
/c?945C<Pd6�H@Basqu jHk ¡ 25PQIKEF456�H@R�WHj�H<4i? 4i? 47CcLDB>:cB>CcLNB>CD6F258SI�`c]hWgj�H<4=?�?O/@PKPKBU?O6G?�6�Hc0�6
Hc0�CcLD2745C<P�6�H<B=Hc03E{L;A>0Q?OB���A>0Q?OB¬¸��q?�H<IK/@2=L-ncBdB>C-BU?J?OBvCD6F4=032�`bB�0�6J/<EFB�`bIQE|0 EJIQn</c?96
6FEJ/c?96�EJB>PQ45IQC*RSB>6NH<INL¶\cAXIQCD6FEG0�EJ8*6FIS?96G0�6JB>RSBvCD6{?_45C$¢� >£K¥�W(o�I3]�B>} B>Ev\D]_B|EJB�0QA H�6�H<B
?F03RSB�A
IKCcAX27/c?O47IKCc?�RSB>CN6J47IKC<BUL-45Cª¢f v£3¥H]"H<BvC«6�H@B?Hc0�EGL«Av0K?OBw��A>0K?9B�¸��µLDI B�?�C<IQ6
INA>A
/<E>W�mwB�IQnc?OBvEJ} BH6�H@B�?9/<EJ:<EF4=?945C<Pq`�0KAX6�6�H1036_47C<B>y@0KAX6�?OIK27/<6J47IKCc?�R�0>8h47CcLDB>B�Lh27B�0KL
6FIa27B�?J?�456JBvEG036F45IQCc? 47C�?OIQRSB|A>0K?9B�?XW�j�H@4=?HAX27B�03EF258dEJB�� /<45EFB�?"R¬IKEJB�?O6J/1LD8 W

¡ ?�]_B�R�0>8�B>yN:cB�AX6v\3]"H<BvCh6�H@B�Hc0�EGLhAv0K?OBq��A>0K?9BH¸ ��LDI BU?�C<IK6^INA>AX/@E�03CcL�] � C�\Q06FEJ/c?96�EJB>PQ45IQCaRSBv6�H<INL¶\�/c?945C<PqB>476�H<B>E^6�H@B�k�m ¡ 27PKIKEF456NH<R IKE�6�H<B�squ�jHk ¡ 25PQIKEF456�H@R
ºQ³



¡ 27PKIQEJ456NH<R /c?9B�La`bIKE¦?OIQ25}N45C<P�6NH<B|jHk�l��O2NWjgN�
��� ��������	 ������ � 7 �������
	 ������ ��� ��������	 ������ � �

� ����������� ��� ��� ��� 7 ��� ��� ��� 7 ��� ��� ��� 7 ���

  ºD   Ag � ³DW º £Qº ¹  >ºNW»¸ � ¹ ¸ g  >³NW5 
¸ £	2 �K�  �¹ ¸D QW»� £Q� ¸  >ºNW»º £ ¹ º  >ºNW»�
£ £ g ¸K¸ �  >�NWf¹ ¸ ¹    >�NW»£ g��  3¹ ¸K�NW»¸
g £ g  >³ �  Ag ¸Q� �  >£NW»¸ £Qº 2  >ºNW»º
� £Kº £	2 ¹  >�NW»¸ ¸Qº �  K QWv2 £Q¸ £  >£NWf¹

j^03n@25B�2DWhg ' k�m 03CcL*squ�jHk ¡ 25PKIQEJ476�H<R�? � jHk `bE{03RSBv]_IKEF~ � ?945T>BqC � £K�NW

6FI�?9IK25} B�6�H<B�jHk�ld�O2NWjgD�{\36{03~ B�?�RSIQEJB�IKE^25B�?F?�6NH<BH?F03RSB�CN/<RdnxBvE¶I3`1456JBvEG036F45IQCc?XW´j�H<4=?
?�H<IK/<2iL-ncB�6�H<B¬A>0K?9B�?O47CcAXBS]�BS0�EJB�0Q?O~N45C<P*`bIQEh6NH<B�?J0�RSB¬0KA>AX/@EG0KA
8�45CM�C2DW»� �q0�CcL
�C2DWf¹Q�GW

]�IQ6JB_6NHc036´03272D6NH<B�jHk�ld�C2DWhgD��?OIK27} B�L�45Cµ03252 IQ/<E�:<EFIKn<27B>R�?¶]�B>EJB�C<IQCcAXIKCN} B>yg\>4�W¤B W
6NH<BqRS45C<47Ra/@RpB>47PKB>CN}Q0325/@B�I�`
� 7 � ���Vd
��]H0K?�0327]H0>8@? C<BvP 036F45} B W�j�H<4i? 4i?�?9/<EJ:<EF4=?945C<P?945CcAXB´]_B�C<IK6FB_6NHc036�IQC�0>} B>EG0�PKB \>RV03CN8�AXIQC8iJ/<P�036JBV@�PQEG0KLN45B>CN6�?96JB>:1?�0�EJB�6G0�~ B>CqnxB
`bIKEJB
6NH<B�s�u�jHk ¡ 27PKIQEJ456NH<R�C<IK6F4=AXB�?_6NHc036H6NH<B|?OIQ25/<6F45IKC�6FI��O2DWhgD��2547B�?"IQC 6NH<BqncIK/<CcL@03EJ8
I�`�6NH<Bq6JEJ/1?O6�EJB>PQ45IKC�W

����  ��� � ����r���]
���� ����  �T�]
���� ��
 �	�d� � � ���'�"  (��� �(
 ��� *
� � � �

j�H<B¦PKI 0�2¶I�`^6�H<B�:@EJB>}N45IQ/c?�CD/<R¬B>EJ4iA>032@?O/<n1?OB�AX6F45IQCc?"] 0K?"6FI�452725/c?96JEG0�6JBH6NH<BqLD4�e¶BvEJB>CN6
ncB Hc0>}N45IQEG?�I3`^6NH<B�0�25PQIKEJ476�H<RV?�]_B¦03EFB�?9/<EJ} B>8N45C@Pq03CcLd6�H<B¦?O47T>BHI3`^6NH<BH:<EJIQn<25BvR�?�]_B
]�B>EJB¬?OIQ25}N45C<P�]H0Q?�C<IQ6�?9I*45R¬:xIQEJ6{03CN6�`bIQEh]"Hc0�6h]�Ba]�B>EJBd45CN} B�?O6F45P�036J47C<P<W�l I `�0�E>\
6NH<B�:@EJIKn@25B>R�?^]_BTHc0>} B�?9IK25} BULa0�EJBqAXIQCc?O4iLDB>EFB�L�6FIhncBq?9R�03272<IKE�RSB�LD47/<R ?O45TvB W�j�H<B
:</@EJ:cI ?9B�I3`�6�H<4i?�2i0K?96_?9/<nc?9B�AX6J47IKCS4i?�6JIµ?�H<I�]M]�B�A>03C¬?OIQ25} B�Ra/cA.Hh2i03EFPKB>E�:<EFIKn<27B>R�?XW
j�H<B�`bIK2527I�]H45C<PqEJBU?O/<276H?�H@I3]9H@I3]�]_B�/c?9B�La6�H@Bqk�m ¡ 25PKIQEJ476�H<Ro6FI�?OIQ25} B�:<EJIQn<25BvR�?
I�`�?945T>B s*�  >�Q�K�Q�K�aI�`�LD4fegB>EFB>CN6HLDB>C1?O45698 W

��EJB�A
4=?OBv258 \H45C�j^03n@25B 2DW»�;ncB>27I3]q\�B�0KA.H�EJI�] AXIQEJEFB�?O:cIKC1L<? 6FIt6NH<B©LDB>Cc?945698«I�`
6NH<BS:<EFIKn<27B>R�?a�=`bIKE|B>y<0�RS:<27B \�4f`�6�H@B*LNB>Cc?O47698�4=?S >� S � \�6�H<B>C 036�RSI�?O6 s 7 �M >� S �
B>CN6JEF45B�?�45Cw6�H<BdR�036FEJ47y ¡ 03EJB¬C<IKCd@�T>B>EFID�¦03C1L-B�0KA.H©AXIK27/<RSC�6JI�6�H<Bd}Q0327/<BaI�`�6�H<B
:c0�EG0�RSB>6JBvE "����MN�6O(	& W Y[CZB�0KA.HMB>CN6JEF8;I3`|6�H@B*6G0�n<25B�4i?�PQ45} B>CZ6�H<B 0>} B>EG0�PKB*6{03~ B>C
I�} B>E ��E{03CcLDIQR 6JEJ/1?O6HEJBvPK45IQC�?9/<n<:<EFIKn<27B>R�?"I�`�6�H@BhA
IKRS:</@6G036F45IQCS6J47RSBh��AX:</¶�{\<6�H<B

¹U�



CN/<RdnxBvE�I�`�R�0�6JEJ47ys@�} B�AX6FIKE�Rd/<256F45:<274=A
036F45IKC1?��§Rd}DR*�g0�CcL�6�H<BHCN/<RdnxBvE�I�`�456FB>EG0�6J47IKCc?
�b456X��6{03~ B>C¬nD8S6NH<B|k�m ¡ 27PKIKEF456NH<R 6FI�±1CcL*0�C*0�:<:<EFI3yN45RV036JB�?OIK27/<6J47IKC�W

LDB>C1?O45698 LDP�03:<6FIK2
 >� S m 7  >� S m X  >� S �

 >� S��
AX:@/ '  )2 � ¸Rd}DR '  )2K� � º476 ' º � ¸

A
:</ '  Vg � �Rd}NR '  v�K� � �476 ' � � g
AX:</ '  >£ � �Ra}NR '  Ag � � �456 ' g � 2

 >� S �
AX:@/ ' ¸N  �  Rd}DR ' ¸N >� � �476 ' º � g

A
:</ '  v³ � ¸Rd}NR '  v³Kº � �476 ' � � g
AX:</ ' ¸K� � �Ra}NR ' ¸K� g � �456 ' � � º

 >� S �
AX:@/ ' ³N  � ¹Rd}DR ' £8g<  � º476 ' � � 2

A
:</ ' ¹ 2 � 2Rd}NR ' ¸Q³ g � �476 ' � � �

AX:</ ' ¹�º � �Ra}NR ' ¸�¹�º � �456 ' � � º

j^03n<27B�2DW»� ' k�m ¡ 25PQIKEJ476�H<RV? � jHk�l�`bE{03RSB>]�IKEF~ � ?O47T>BqC �  >�Q�a�Q�K�DW

¡ ?a]�B*R�0>8$B>yN:cB�AX6>\�6�H<BwAXIQRS:</<6{036F45IKCZ6J47RSB�03CcL«6NH<B�R�036FEJ47ys@�} B�AX6FIKE�Rd/<2 @
6F45:<274=A>0�6J45IQCc?�45CcA
EJB�0Q?OB¬0K?h6�H@B�LDB>Cc?945698�45C1AXEJB�0Q?OB�?q0�CcL;6�H<B�LN/c032745698�P 0�:;6JIQ25B>E{03CcAXB
LDBUAXEJB�0Q?OB�?
W��</<EJ6NH<B>EFRSIKEFB \¶A
IKCc?94=LDB>EF45C<P�6NH<B�EJB�0Q?OIQCc03n<27Ba27B>C<PQ6�HwI3`H6NH<BdAXIQRS:</<6{0 @
6F45IKC©6J45R¬Ba6{03~ B>Cw6JIw?9IK25} BV?O/cA.H$jHk�lc\�]�B�AXIKC1AX25/cLNBS6�Hc0�6�456|4=?�C@I3]o]H476�H<47C;IK/@E
EFB�0KA.H;6JI�/c?OB�6FEJ/c?96hEJBvPK45IQC$RSB>6�H@INL<?�6JI�RS47C<45RS4�T>Bq`b/<CcAX6F45IQCc?�]H476�HFHN/<CcLDEFB�L<?hI�`
6NH<IK/c?F03CcL@?�I3`´}Q03EJ4i03n<27B�?H0K?F?O/<R¬45C<P�6NH<BOo�B�?J?94=0�C H10K?�0a?9:c03E{?OB�?96JEF/cAX6J/@EJB W

� � � � � 
 ��% �v� �
Y�C«6NH<4=?h:103:cB>ES]�B?Hc0>} B�:<EJBU?OB>CN6JB�L$0w?O/<EF} B>8$I3`q6NH<B�jHk�lcW � /<EdB>RS:lH10K?O4i?h]H0Q?
IQCtEFIKn</1?O6JC@B�?J?d03CcL;IQC«?9IK27}D47C<P�2=0�EJPKBV?O:c0�EG?OB�:<EJIQn<25BvR�?XW*mwBa`bINAX/1?OB�L;IKC$6NH<EJB>B
0�25PKIQEJ476�H<R�?�/c?O47C<Ph6NH<BqRSINLDB>EFCa:@EJ45RV032 @[LD/c0�2g03:<:<EFI 0QA H<BU? ' 6�H<BqA
2=0K?F?O4iA>032�r-ld0327PKI @
EF456�H@Rp0�CcLh69]_I�EJB�A
B>CD6^0�25PQIKEJ476�H<RV?X\�6�H<B�k�m 03C1Las�u�jHk ¡ 25PKIQEJ476�H<R�?
\�LDB�?945PKC@B�L�6FI
?9IK25} BUL�2=0�EJPQB�0�CcL�?O:c0�EG?9B�jHk�lcWKmwB"Hc0>} B�032i?OIq?96J/cLD47B�LhR�0�CD8|LD/c0�2=?�6JI�jHk�l|]"H<4=A.H
A>0�C�ncB"`bIKEFRa/@2=036FB�Lq0K?�?9B>RS4iLDBX±cC<476JB�:@EJIKPQEG0�R�?XW´j�H<B�?OBH]�B>EJB�/c?9B�Lh6JI¦2545C@~q03272D6NH<EJB>B
0�25PKIQEJ476�H<R�?�]H476�H<47CS0�?9B>RS4=LNBX±cC<476JB"`bE{03RSBv]_IKEF~¶W^Y�C�0QL<LD456F45IQCS6JI|:<EJI�}N4=LD47C<P|0�AX25B�0�E
0�CcL«?945RS:<27Ba/@C<4f`b8N45C<Pw0�Cc03278<?94=?hncB>69]_BvB>C$6�H<B�LD4�e¶BvEJB>CN6�0�25PKIQEJ476�H<R�?
\"6NH<4=?�`bE{03RSBV@
]�IKEJ~g\g0K?�]_BOHc0>} Bh?9B>B>C�\gR�0>8SncBh/c?9B�L*6JISBvyD:<2i0347C*6�H@B�?O6FEJB>C@PK6�H1?��>]�B�03~NC<B�?F?OB�?�I�`

¹� 



6NH<B�0327PKIQEJ456NH<R�?
W��<IKE�B>y@03RS:@25B \¶]�BfHc0>} B�?�H<I�]HCt6NHc036�6NH<B�?96JIK:@:<45C<PwA
EJ456FB>EJ4i0 I�`
6NH<B squ�jHk 0�25PQIKEJ476�H<R 4i?�nc0K?9B�L-IKC©6�H<B¬03:<:@EJI�yD47R�036F45IQC�I3`¦0�LD/c0�2545698�P�03:�W�j�H<B
`bE{03RSB>]�IKEF~ RV0U8 032i?OI�ncBa/c?9B�L�6JI�LDB>EF45} BhC@B>]pRSBv6�H<INL<?q0Q?�476�]H0Q?hLDIQC<B�`bIKEq6�H<B
k�m ¡ 25PKIQEJ476�H<R�W

mwBH032i?OI�:@EJB�?9B>CD6FB�Lh0HRSINLD4�±cB�L �vB>ClHc0�CcAXB�L|k�m 0325PQIKEF456�H@R�\3]"H@B>EJB�C<B>]FH<Bv/<EJ4i? @
6F4=A>?�03C1La6JB�A.H<C<4i��/@B�?�]_B>EFB�47CD6FEJINLD/cA
B�L¶\ 45Cd:c03EF6J4iAX/<2=0�E_]"H<BvCS6G0�~D47C<P�0q:<EJ47R�032c?96JB>:
6FIa6NH<BhncIK/@CcL<03EF8 W3o�I�]_Bv} B>E>\N6�H<B|R�0347C 47RS:<EFI3} BvRaB
CD6�A>0�RSB�`bEJIQR 0�C<B>] ] 0U8�I�`
6FEJB�0�6J45C@P�6�H<BTH103EGL�A>0Q?OBqnc0Q?OB�LSIKC�ucB>R¬R�0q¸DW5 QW_l /<EF:<EJ4i?O45C@PK258�\D6�H@BhucB>RSR�0q?�H<I�]�?
6NHc036q`bIKEhBU0KA.H$jHk�l1\�476h4i?�:cI ?F?O45n@25BS6FI�AXIQCc?O4iLDB>E�0�C;B�� /<45}Q0�25B>CN6qjHk�l-]"H@B>EJBd6�H<B
Hc0�EGLdA>0K?9Bq��A>0Q?OB�¸ �^LDI B�?�C<IQ6"INAvAX/<E>W´��EJB�AX4i?OB>278 \Q03C�B�� /<45}Q0�25B>CN6�:@EJIKn@25B>R 6JI|jHk�lq4=?
±cE{?O6¦AXIKC1?O4=LNB>EJB�Lg\D]"H<B>EFBq6�H<BqB>47PKB>CN}Q0325/@B�?"I�`�/ 03EJB|?�H<4f`b6FB�L�?OId6�H<B>8¬nxBUAXIKRSB¦C<IKCd@
C<BvP 036F45} B Wdl B�AXIQCcL¶\�Bv45PKBvCD} B�A
6JIKE{?�A
IKEJEFB�?O:cIQCcLD45C@P*6JI�� m ��/���0�EJBd/c?OBULz6FI*:cB>EJ6F/<EJn
6NH<BhR�0�6JEF45y ¡ W¶Y§`�6NH<B H103EGL�A>0K?9B�INA>AX/<E{? 47C<456F4=0�25258�\<0U`b6FB>E �_AXIQCc?OB�A
/<6J47} B�:cB>EF6J/<EFnc0 @
6F45IKC�\�]"H@B>EJB��¶4i?�6�H<B�Rd/<256F45:<2745A
456�8�I�`�� m ��/q�G\K]�BHIKn<6{0345C¬03CdB�� /<45}Q0�25B>CN6�jHk�l|]"H<B>EJB
6NH<B3Hc03E{L*A>0Q?OBd��A>0Q?OB|¸�� A>0�C<C<IK6�INA>AX/@E>W� /<E"±1Cc032�?OB�AX6F45IQCa47CcAX25/1LDB�L�CD/<R¬B>EJ4iA>?�]"H@4=A.HS?�H<I�]_B�La6NH<Bq0QLD}Q03CN6G03PQB�I3`^/1?O45C@P
6NH<B|k�m ¡ 25PQIKEF456�H@R�?"I�} B>E�6�H<B|r-l ¡ 25PQIKEF456�H@R�?"47C 6FEJB�0�6J47C<P�6�H<B3Hc0�EGL�A>0K?9Bh]"H<B>C
H<47P Hd0QA>AX/<E{0KAX8µ03:<:<EFI�yD47R�036F45IKC1?�0�EJBHC<B>BULDB�L¶W�mwB"Hc0>} BH032i?OI|?�H@I3]HC�6NHc036	Hc0�CcLD2745C<P
6NH<B3Hc03E{L Av0K?OBq47CS6�H<B|jHk�ld]H456�H@45C�0�6JEF/c?O6HEFB>PK47IKC�RSB>6NH<INLaR�0>8�Hc0>} Bq0�C 47RS:c0QAX6
IQC*6�H@Bh6JIQ6G0�2�CN/<RdnxBvE_I3`�476JB>E{036J47IKCc?H4f`´6�H@B Hc0�EGL*Av0K?OB|INA>AX/<E{? `bEFB�� /<B>CN6J258¬B>C<IK/@P H�W
j�HN/c?X\�6�H@BSEJIQn</c?O6FC<B�?F?�I�`q0�jHk�l ¡ 25PQIKEJ476�H<R 4=?h47CcLDB>BUL;03C$45R¬:xIQEJ6{03CN6�`bB�0�6J/<EFB \
B>} BvC�6�H<IQ/<P HS]�B�?�H<IK/@2=LaRSBvCD6F45IKCµ03P�0345C�6NHc036�45C@B>y<0QAX6�?OIQ25/<6F45IKC1?"R�0>8q25B�0QL�6FIh27B�?J?
476JB>E{036J47IKCc?�47C�0�6FEJ/c?96_EJBvPK45IQCSRSB>6NH<INL�]"H<B>CS6NH<BTHc0�EGLSA>0Q?OBqLNI B�?"C<IQ6HINA>AX/<E�45Cd6�H<B
?9/<n<:<EFIKn<27B>R�?XW^m-BH±cCc0�25278d?�H<I�]_BULa456�4=?�:cI ?F?O47n<25B�6FI�?9IK25} B�2=0�EJPQBq?O:c0�EG?9BqjHk�lµ]H456�H
HN/<CcLDEFB�L<?_I�`�6�H<IQ/c?J0�CcL<?�I�`�}Q0�EJ4=0�n<25BU?_45C�0�EFB�0K?9IKCc0�n<25B|CD/@RancB>E�I3`�456JBvEG036F45IQCc?XW

 � � � ��� �v� �
�
jHk�lc\ 6NH<Bq6JEF/c?O6�EJB>PQ45IQC*?9/<n<:<EFIKn<27B>R

� � ���¶� ' � � ® /���0$¸ 4 ® ��\ jHk�laIQn;iJB�AX6F45} B�`b/<C1AX6J47IKC
�
� �9��/q�G\ � @�6�H�?OR�0�2527B�?O6�B>45PQB>CD}Q0�25/<B�I�`	/

�
� � \ IQ:<6J47R�032^ug03PQEG03C@PKB�Rd/<256F45:<2745B
E�`bIQE�jHk�l

�
���O�c� � �M/k0«��2N� b 4c\ ?OIQ25/<6F45IKC�I3`B/90«�C2 � 4aI�`�RS45C@45R�/<R C<IKEFR

�
` �O�c� � 0T4 ® �M/90«�C2N� b 465«� �87 \ LD/1032¶`b/<CcA
6J45IQCc032

¹U¸



�
� �O�c� ' � �
���O�c�v��0 � \ :<EJ47R�032c`bB�0K?945n<4725476O8

�
���O�c� ' �

m � 0 m� * ^ )V_ � � �N\ ?9B�AX/<2i03EHB�� /c036F45IQC

�
0¬���G�G\ :c03E{03RSBv6JB>EF45T>B�L�R�0�6JEJ47ya/1?O45C@Pf/ ,e4

�
� ���G� � � �87 5Z 3�J� m � 0¬���G�J� 0��
\ /@CcAXIKC1?O6JE{0347C<B�L�LD/c0�2�R�03yN45RS47T�036F45IQCh`b/<CcAX6F45IKC

�
- X ���G�G\ ±cE{?O6¦AXIKRS:cIQC<B>CN6_I3`´C<IQEJR�0�2545TvB�LaB>47PKB>CN} B�AX6FIKE�I3`H� m �10S��� �

�
� � ���G� � � � 7 5M �� - X ���G� 7 0M Q\ B�� /<45}Q0�25B>CN6_:<EF45R�0�2<`bB�0K?945n<472545698

�
�����G� � � � 7 5� (0 m� � ^ � _ \ B�� /<45}Q0�25B>CN6H?9B�AX/<2i03E_`b/<CcA
6J45IQC

& � � � � � � �	��%

¢f X¥�lcW��<W������
	����\ ��W����q\q03C1L���W���������_W l IK27}D47C<P¨2i03EFPKBA@[?JA>0�25BZ?O:103EG?9B
?9B>RS4=LNBX±cC<476JB_:@EJIKPQEG0�R�?�`bIQE_A
IKRdn<45Cc0�6JIQEJ4=0�2<IK:@6J45R¬45T�0�6J45IQC�WS,�4  �� 
 R � N�6g !?R�\
 v�D��¸ � ' g g £��ug�ºD *�bB>25BUAX6JEFIKC<4iA3�G\N¸K�Q�K�NW

¢�¸3¥ ¡ W������� "!#�%$�03CcL�r;W�!���&��'�$($)��W o�4=L@LDB>C�AXIKCN} B>yN45698h47C�?OIKR¬B�C@IKCcAXIQCD} Bvy
� /c0KLNEG036F4=A>0�25278�AXIQCc?O6FEG0347C<B�Ld��/10KLDE{036J4iA :@EJIKPQEG0�RSRS45C@P<W*� �	6I��R��c�5( �!����! !9 8���K\
¹U¸D�J Q\�l�B>E>W ¡ � ' �N "�NºQ£D\� v³K³KºNW

¢�£3¥,+¡ W��.-�/�0�132_W�" $ !?�5�M �>��	&�!?��68�%(@";.x')(	� & �:�;.=6 . �M$%�	�M�F.^N���(�KM&/� ! .
W�l INAX47B>698a`bIKE
Y�CcLD/1?O6JEF4=0�2^03CcL ¡ :<:<2745B�LSr�0�6�H<BvR�036F4=A>?H�Ol�Y ¡ r-�G\<�]H<472=0QLDB>25: H<4=0N\<� ¡ \¶ >³Q³KºNW

¢ gK¥ ¡ W k�W54������\ ]hW YGW»r;W#6��'�$)7�\#83C1L«��W�u^W9!:�;<��=�W ���M$�.=6 �C�M���	 �(	� !?��68�%(@";.
W
l?>(@BADC�EGF�HI>KJ�LNM�O)P�QGERJRAS8UT%8UM�OWV.XYXYTDAZC�O\[W8UENHYC�]\8�ERA<@^Q�_a`(LGV�[cbed�fhgiADT<8jO)C�TZXYgYA<8(d
f3V�d�kKljlKl)m

npoUq�r mts.mvu�wyx���z{u���z{m|[}ADMYAZ]�AD~�8�ERAZ>KMW>UH�8�TS8UJR�jC���QR@�8�TDC���P�8KO)Je8UERAS@yHIPYM�@�E�AD>KM
QGPY�(�RC�@�E�E�>�8�QGXYgYC�J�A<@�8�T\@�>KM�QaERJe8UAZM)E^m �Y�G��� 
i�K�)�B���K���K� �
�����<���t���K�I�I�K�Yd
� _R¡Ube¢D¡B£Y¡"��¡�¤(¡Kd#¡�¥j¥��?m

n ¤ q �Ym§¦�m*¨©�*ª�ª���$*m%�9�?���«�N¬���Y�)��¬e���I®¯�K���«�<�3¬��K���K� °)¬B±��e�Km²`?>(@�ADC^EaF�HI>jJ.LNM�O)P�QGERJRAS8UT
8�M�O}V³XiXYTDAZC�O�[W8UE�gYC�]\8�ERAS@�Qv_a`(LGV�[cbedYfgYADTS8KO)C^TDXYgYAS8)dif�V�d�¡^¥K¥�� m

n � q V�m � m?´5;D��1�1��5mµ�e�Y���e��K�Y®��I�I�K���¶����¬¯�)·B�<�I�<¸��<�I¹��K������N�?±B�<�«�<��¹������K�«¹U·B�D·.�<��":�K�Yº�«�<�3¬��K�¼»5�¯�¯°K�e�K�����<�?°Kd�½?>jTDPY]{Cy¡^¤ o >UH����K�¿¾�¬e���K���I®"·{�<�c�3®B�N¬¯��®�¬\�K�� �²� °K�<º
��¬¯¬e���<�?°jm²V�@^8KO)C�]{A<@.fhJ�C�QRQBd�¡�¥jÀKÁ)m

�ÂÁ



n À q ��m³´5$(��= 1�����0m »5�¯�?®B���I®¯�K�v��¬¯�<¾i��U· �K� �������<���t���K�I�I�K�Ym �K>KgYM ¦ AZTDC�F 8�M�O
`?>jM�Q�d3QaCÂ@�>KM�O�C�O(ADERAZ>KM�d3¡�¥jÀ��?m

n ¥ q�r m [�m�6����vm
s#>K]{XYPYERAZMY��>jXYERAZ]\8UTiTD>(@�8�TDTDF�@B>KM�QGERJ¯8�ADMYCÂO�QaE�C�X�Q�m�Y���:� 
����3®����
���¶�K�I�D·B�����#�K�����(���td�k(¢D¡�Àj¤Â��¡�¥�� d¡�¥jÀ)¡jm

n ¡�l q�r m [�m?6����vmYs#>K]�XiPYERAZMY�v>KXYE�AD]\8�T?TD>(@�8�TDTZF�@�>KM�QaERJe8UAZMYC�O�QaE�C�X�QBm��i�G��� 
i�K�(�����K�
�K�}�3®B�N¬¯�Y�I� �5®��K��¼���N�K�I�D·B���I®¯�K���#�K�����(���<�?°jd�k)_Nk?b¯¢Z¡�ÀK¤���¡^¥��?d#¡^¥KÀ)¡jm

n ¡K¡ q
	 m���m56��$�«	�=���;<�#m���¾�¬��K��¹ �����#�K�Y¸K¬��W»5�e�"°j�¯�K�����<�?°Km{V³]�C�J�A<@�8�M [W8UE�gYC��
]\8�ERAS@�8UT�`?>(@�ADC^EaF d)fJ�>U½(A<O(C�M�@�C�d��.L¯d�¡^¥���k(m

n ¡�k q ��m���m 6©�$)'�� 8�M�O s.m��²m��²�%���#���%� mW� �K�I����� �#�K�����(�N�K�I�I�K�Ym"!²giC$#K>KgYM�Q
�³>jX&%(ADM�Q('³MiAD½?C�JeQaADEGF�fJRCÂQRQ�dYE�gYADJeO�C�O)ADE�AD>jM�d�¡^¥K¥K¤(m

n ¡�Á q
) m L¯m«[�m#6��'�$)7#dv`�m*�h'
13;<7
;Nd5[�m²x��%ª³�²d58UM�O f
m,+�m²!��;<��=m,`?>KTZ½)AZMY�WERgYC
E�JRP�QGEa�¶JRC��jAD>KM QGPY�YXYJ�>K�YTZC�] P�QaADMi�}ERgiC�T<8�M�@�~�> Q�]�C�E�gY>(O�mW�Y�G��� 
Y�K�(�����K�²�K�
- ���I�<���t���K�I�I�K�Yd�¥)_¶k�b¯¢ o l�£U� o k o d ¡^¥K¥j¥)m

n ¡�£ q ¦�m§¦�m/.������0m�[}AZMYAD]�AZ~�ADMi��8��?P�8KO(J¯8UE�A<@³>�½?C�J58�QaXYgYC^JRC?m�!�C�@"giMYA<@�8�T�JRC�X�>KJ�E�d
'³MiAD½?C�JeQaADEGF�>�H0�
TZ>KJ�A<OY8(d1��8�ADM�QG½)AZTDTZC?d2�*8(d�kKljlKl)m

n ¡ oUq V�m 	 m3.©���0�$�8�M�O$��m§¦�m&4����
���0�7#m��vA<O)�jC³J�C��KJ�C�QRQGAD>jM�¢05²A<8jQaC�O�C�QaE�AD]\8�ERAZ>KM
>�H#MY>KMi>KJRE�gY>K�j>KM�8�TXYJ�>K�YTZC�]\Q�m
�*¬�®¯¾(���K��¬¯�I���I®"·Bd�¡�k(¢ ojo �(¤?�?d¡^¥��Âl)m

n ¡�¤ q ��m«V�m6.©�0���8�M�Oys.m���m67i����
	���#m)� �K�I�B���v�����K� ¹U·B�D·BmYs58U]��YJRASO)�KC�'³MiAD½?C�JeQaADEGF
fJRCÂQRQ�d�¡^¥KÀ?�?m

n ¡U� q98 m:�#�&;;<� 8UM�O V�m³�����
 =<�	U0��%��$*m>!²gYCcMiC@?vER>jM �YJe8K@=%?C�ERAZMY��]�C^ERgY>(O HI>KJ
@�>jM)½?CBAy]�AZMYAD]{A ~Â8UERAZ>KM�mC�#�K�����)�D� - �����<���t�6���9�?�����td�k(¡K¢ k)¡�Á��(kjkK¥)d�kjlKlKk(m

n ¡�À q #Ym,+�mFE|�%0��$(��	 8�M�OG#Ym z©�1���7��%$*m V³PYER>j]\8UE�A<@�XYJRCÂ@�>KM�O(ADERAZ>KMYAZMY�W�(FcTZAD]y�
AZERC�O�]�C�]�>jJRF��?P�8KQGA � ) C@?vE�>KM�PYX3OY8�ERADMi�Ym��Y�G���IH/� - �����<�J�td�¡^l)_�£(b¯¢Z¡�l��Â¥LK�¡�lK¥j¤
_IC�TDC�@BERJR>jMYA<@�b¯d(kKljlKl)m

n ¡�¥ q #YmM#Ym3E �0ON��m��³C^MYC�J¯8�TDAZ~�8UE�AD>KM�Q >UH�E�gYC�E�JRP�QGE²JRC^�KAD>jM�XYJ�>K�YTZC�]Wm - ���I�<�J����¬¯�<¾(º
��U·��3���B�QP#�K�B¬¯d�k)¢Z¡�ÀK¥@K(kjlK¥)d%¡�¥K¥jÁ)m

n kKl q #Ym�#Ym3E �0ON�\8UM�O r m s.m�u��0�����	U���#m
s#>K]{XYPYERAZMY��8�E�JRP�QGE²JRC^�KAD>jM\QaE�C�X�m�Y���:�
Hi�K�)�B���K���K�\�3®��N¬¯�Y�I� �5®��K��{���N�K�I�D·B���I®¯�K�0�#�K�����(�I�<�?°Kd�£Y_NÁ?b¯¢ oKo Á@K o ��k)d%¡�¥KÀjÁ)m

�^£



n k)¡ q `�m,��m
z��%	�� 8�M�O #Ymz©�1���7��%$*m�V M)PY]{C�JRAS@�8UT�QGERP�O)FW>�HvE�gYCyTZAD]�AZERC�O�]�C^]y�
>jJRF�5(�0��` ]�C�E�gY>(O|8UM�O E�gYC}E�JRPYM�@^8UERCÂO�� ) C@?vER>jM ]�C�ERgi>(O HI>jJ�T<8�JR�jCWQR@^8UTDC
>jXYERAZ]�AD~�8�ERAZ>KM�m#�Y�G��� H�� - ���I�<�J�td�¡K_¶Á�be¢«Á o ÀLK�Á���k(d#¡�¥K¥(¡Km

n kKk q #Ym�z©�1���7��%$ 8UM�O `�m�#Ym�� 0�;<��µ=%m����(��¬¯�B�I®¯�K���������<���t���K�I�I�K�Ym `?XYJRAZMY�KC^Ja�
�#C�J�T<8U�id ) CB? 8 >KJ %�d�¡^¥K¥j¥)m

n kKÁ q `�m��.�$?-B�2²dM�²m�x����
7�$�dY8UM�O"��m�� �$)2����\;<1
	Ym#V�JRC�@�AZX�C³HI>KJ�QGC�]�ASO)C���MYAZERC
J�C�T<8 AY8�ERAD>jMyHI>KJ�_¶l��¡�b�����P�8KO)Je8UERAS@�XYJR>j�KJ¯8�]�]�AZMY�Ym�H����9� �?±¯�K� - ���I�<�J�td*� _R¡Ube¢ o ¡ K
�ÂÁ)d�¡�¥K¥ o m

n kU£ q s.m�x���;<�
	�1��#m³`?]{>?>KERgiADMY���)F�QGXYTDAZMYC�HIPYM�@�ERAZ>KM�QBm����(��¬¯���D·^®¯¾�¬����K�¿¾�¬¯���K�I����d
¡^l)¢D¡��K� K�¡�ÀjÁ)d#¡�¥j¤�� m

n k oUq s.m)x���;<��	�1��#m�` ]�>?>KE�gYADMY���)F�QaXiTDADMiC HIPYM�@BERAD>jM�Q�ADANm����(��¬¯�B�D·^®"¾�¬²���K�¿¾�¬¯���K�I����d
¡^¤)¢p£ o ¡=K?£ o £Yd#¡�¥?�?¡jm

n kK¤ q [�m r m�x���;<��	U13� m V³M�8UTZ�K>jJRADE�gY] HI>KJW]�AZMYAD]�At~�8�ERAZ>KM P�QGADMY� C@Ai8K@BEWQaCÂ@�>KM�O
O)C^JRAD½j8�ERAD½?CÂQ�m !µC�@¯gYMYAS@�8UT:�vC�X�>KJ�E o ¡ o d ��8UJ�?5C�TDT +38���>KJ¯8�ER>jJRF?d ��8UJ ?²C�TZTNd�� A?�
HI>jJ¯OYQGgYADJ�C?d 	 MY�jT<8UM�O�d�¡�¥?��Á)m

n k�� q �²m�x����
7�$y8�M�O$��m�� �$(2
���\;<1
	Ym V�QGC�]�ASO)C���MYAZERC²HIJe8U]�C@?5>KJ %�HI>KJvERJ�P�QaEvJ�C��
�jAD>KM QGPY�YXYJ�>K�YTZC�]\Q ?vAZERg 8UXiXYTDAS@�8UE�AD>KM�Q9E�>�T<8�JR�KC©QR@�8�TDC�]�ADMYAZ]�At~�8UE�AD>jM�m9���K�¿¾(º
¬¯���K�I�I®¯�K��»5�¯�¯°K�e�K�����<�?°���¬¯�B�N¬R·��vd��K� _Nk?b¯¢«k?��Á@K(kK¥j¥Yd¡�¥j¥�� m

n kKÀ q�r mts.m�u��0�����	��*�#m ) C@?vER>jM��«Q#]�C�E�gY>(O ?vAZERg{8�]�>(O)C�TiERJRP�QaE²J�C��KAZ>KM�]{>(O)A��3@^8Â�
E�AD>KM m²�Y�G��� Hi�K�)�B���K���K�����(��¬¯���I®¯�K�������K�«¹U·B�D·Bd�¡^¥)_Nk?b¯¢§£?lK¥@K?£ kK¤)d#¡^¥KÀKk(m

n kK¥ q !�mvuY= �*;<����'��²mG!²gYC�@�>KMÂ�RPY�KP�8�ERC��KJ¯8jO)ADC^M)E�]�C^ERgY>(O|8UM�O ERJ�P�QaE�JRC^�KAD>jM�Q�ADM
TS8UJR�jC�QR@�8�TDC�>jXYERAZ]�AD~�8�ERAZ>KM�m��Y�G��� HY�K�(�����K�#�K�����(��¬¯���I®¯�K� �����K�«¹U·B�D·Bd kKl)_¶Á�bed
¡^¥KÀKÁ(m

n ÁKl q ��m�#YmuY= ��0�� 8UM�O ��m�� �%$)2���� ;<1
	Ym�LNM�O)C���MYADE�C�ERJ�P�QaE�JRC��jAD>KM QaPi�YXYJR>j�YTDC^]\Q
8�M�O MY>jM�QaF(]�]�C^ERJRAS@¼C^AD�KC^M)½j8UTZPYC�X�C�J�ERPYJ���8UE�AD>KM�Q�m �Y���:� HY�K�(�����K�v�K� - ���I�<º
���t���K�I�I�K�Yd o _¶k�be¢«kKÀj¤LK�Á)¡�Á(d#¡�¥K¥ o m

n Á)¡ q f�m r m�!#��� 8�M�O +�m�!�m���m
���#m r A� 3C�J�C�M�@�C�>UH @�>jM)½?C@A�HIPYM�@�E�AD>KM�Q³>KXYE�AD]�AZ~�8UE�AD>jM
8�TD�K>jJRAZERgY]\Q._NOY@^8�bHI>KJ.�KTZ>K��8�TDTZFy]�AZMYAD]{A ~^ADMY��Mi>KM�@�>jM)½?CBA��?P�8KO(J¯8UE�A<@³HI>KJ�]\Q >jM
C�P�@�TDASO)C�8UM{��8UTZT<Qv8UM�O}QaXigYC�JRCÂQ�m - ��¬¯� �
!�¬�· �
"¬¯�I�Id�¡�¥)_ o be¢«kKl?� K�k)¡�¤(d#¡�¥K¥j¤)m

� o



n ÁKk q V�m ) m�!�;<2� ����� ; 8UM�O���m 8 m���0���� � ; � m��3�K�«�(�I�I�K�)·\�����¯�Z�«º�» �U·�¬� »5�e�?±��D¬¯��·Bm
��m���m¦ ADM�QaER>jM	� `?>jM�Q�d #K>KgYM ¦ AZTDC�F
� `?>KM�QBd³¦ 8KQGgYADMY�jER>jM r mts.mDd�¡�¥?�K� m
!�J¯8�M�QaTS8UERAZ>KM�C�O)ADE�>KJ:�YJRAZER~9#K>jgYM�m

n ÁKÁ q f�m�+�mv! � ; � =m �i�6P#�K�¯U·��K��¬�� ®��N¬¯�i��·G�Y�K�¯·B�<�I¹ ¬��e���t�K�<���<� ° ��¬ P�N�K�,��¬¯�<¾i��
�^�K�����<�Y�<���t���K���I�K�id³½?>KTZPY]�CW`?X�8�J¯QGC�[W8�ERJRAS@�C�Q�8UM�O !²gYC�AZJ$'�QGC�Q�m L¯m `�m r P� %d
8j@�8KO)C^]�A<@³XiJRC�Q�Q²C�O)ADE�AD>jM�d�¡^¥KÀ)¡jm²XYX�m o �B�GÀjÀ)m

n ÁU£ q ��m�#Ym��� � 7���������;Nm�"�<�3¬��K�¼»5�¯�¯°K�e�K�����<�?°���� �K�)��?�K���I�K�)· �K����0���G¬¯�)·B�I�K�(·Bm
��TDP2?²C^JvV�@��jO�m�fPY�YT¶mDd r >KJ¯O(JRC�@¯g)E^d�¡^¥K¥KÀ(m

n Á oUq ��m � ������� ���! �	Yd ��m*u"#�!$% � d���M�O +�m&�� �%& � � �'�(�'$�)��µd+*�O�,�-/.KJeQ�m�0v� �21�º
� - -43 - � �5�46��718�9�� �³� ��� » ! - � ! �:6;6}� � �8�
��¾�¬��K��¹�<���� °?�K�B�<�<¾(��·=<
�K��|�v�?���«�I®¯�K���I�K�(·Bm>��TZP ??*�@�V8A��KO�*�]B,!A�fPY�YT�,SQag"*C@¯Q�d
5�.?QD-7.+E�d�[WV�d.kKljlKl(m
A2A)½�,GF�¤ o £�X����H*�QBm

n ÁK¤ q `�m �I���!$�)KJ%m�»5���<���K�«ºL1��Y�K�(�¯�Y�G¬¯�B�I�K��º�» �K�<�Y��6�¬¯�<¾i��U·Bm*`M.�AN,O*�-DPRQL.+@9STE�U�V�WD-7@7,X�UT
��E�U}V³XiXYT�,O*�U�[Y�Z-�g"*�]���-7,XA�Wv_a`�SGV�[cbedYfg",DTX�HU�*^TDXYg",X�)dif��)d�¡^¥K¥K¤(m

n Á�� q98 m�[\��mµs9.j]y�",OE",�Ei���",�E]�Z@7P\WD*��Z@^A"g_�ZE]U ) *B?`-7.HE �aW]B*�-�g".�Ub-/.cAN.K]�X5V"-7*`@/*��UT
@/.M.H-=WRQL.+@c�dA�TX�HW7W8.�Q2@7*���TeQLV5E�AN-7,O.HE�WBm Hi�K�)�B���K�#�����#�K�����Z¬����<�I¹Kd²¡^l)¢ k��?¡=K(kjÀKl)d
¡^¥K¥U£im

�Â¤


