
HAL Id: inria-00074678
https://inria.hal.science/inria-00074678

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Mobile robot control Part 2 : control of chained systems
and application to path following and time-varying

point-stabilization of wheeled vehicles
Claude Samson

To cite this version:
Claude Samson. Mobile robot control Part 2 : control of chained systems and application to path
following and time-varying point-stabilization of wheeled vehicles. RR-1994, INRIA. 1993. �inria-
00074678�

https://inria.hal.science/inria-00074678
https://hal.archives-ouvertes.fr


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

��%'&�(*)+(*,-(���./(0)213%4.657�8 
 8:9<;48>=$9<;488 %?� %4@A1 =*B ./(0)2CD, 8
8 ( 8 %?�E,-($1 B .>(*)2C', 8

F6GHGJI = 1K,L( 8M7N8 &�"O, 9 )2135 8 &P�QR�SQ#T6UGHV T G6F �-16W ; )2./�X�E%H(*)2W#1K5Y)2&
Z = .6% 9[8

\ ]�^_^a`�bdcOe fhg \ gjilkmg
b#ilkmg

��npo>T6T I

q
rts[uvr*wyxzx?{M|
}j~>�J~����Y�/�/���6�����$�J��� ���������Y~��

� �?������� � �����a� �a��  �¡� �?��¢
£¥¤¦�m� §©¨

�a��  �¡� ��� ��ª �_« ¤¦�[  ��¬
­S® ­¯�°��� ­

¤±  ¬ ¤¦£¡£¡���6�²¤M�¡�H��  �?�
£¥¤M�°« ª��������_³ ��  ´ ¤±  ¬

�¡��� ��µ$¶�¤¦�M®���  ´
£?���[  �·µ�­¯��¤±�������6¸¹¤M�¡�H�� 

��ª ³ « ��������¬ ¶���« �H�_���_­

��52.6, 7�8 �L��º �N���

»-,N)Y5Y5 8 (�o>T6T6U



º ��P!� " � 
���P ��� ��������
���" � � �E
¯� F��
��������
���" ��Z ����� � ����	 ���·�L����º �?�E��	
������" � ���
��� ��� �¥� �#�
��� Z ��"O" ��� � �	�

����	 �¹��º �S��
��E
������
�
�!��� �������-� ��P���"#���#�
�¹�$��� ��Z � ������"O��	


������ ��" �
�

���������������������������� �!"�#����$&%'�(!�)����+*�,-$.�+����/0���1 �$.��2
���������������3���(!�!546!7 ��8���(!9�;:���$.���(!"�8 <��/8/8%'$=�;�+ �$=���
��*>!?*�$A@-$8���3 �����B5�(�; ���$&���(!9�8 C�>%'�D!7 E����$.%'$=!7�8 �$=���

$.�F!7 E�+ �$=��������$&���G���3@-�8:�$=�;*�%'�(!"�H����*��(!

�8IKJ�L�MONP!7���#!Q���

RTSVUWRTXZY\[�]_^E`baOcdXfe�g�`b]+[�hb`ji

kmlnlpo ��qnLsr=NtMON�u�%vL�wyxzqmI{N�u|) lm}n~mlmk !5qn�s�sx�Jp�����Or�xz��qmI{xKu
� �����F�;�

�



���������	��
��

����������������	������������������ "!�#%$&��'(��)���������!*�+),'��+)�������-.!"���/$&0+)1�	)�!2�	)���-43

#��/$&�5�6�7�8)"�7)�-4$&)��	�	����#�������9:�<;���$&'=�>'	��)%?���'��+)�@7��������!A���ABDC�E�FHG�IDJ7K4L(M�N=O1��#��/3
����95��PRQ���-& "�/$&�7)"�5���R@7�	�/$&�7 "�5'��+)�������-S�����+?T-&��9:��U6�7���()T36-&���7�A�������(�/$&)�0"VW�������/$X��-
�7�.'(�795��-&�����5���D�	���Y�6�(��!�?���'DZ����D��?�$4-4$&[	���/$&�+)]\5�����8�=$&���"���.����'	��-4-&��!]V�07��)"���D��-4$&[���!]V
�7�8!"��@7�=-&�+������!,?�#���^�����)"!T$&)"0_��)A�	���"�����	'=�%�6�	-4-&��;S��!A?�#`�����R�� "���"�7�.$&)a�"���=3
@7$&�7 "�5�������(���<�+)%95�7?�$4-&�����+?��7�8'��+)�������-6PRb/)%�������/$&'� �-X����VS0�-&�+?���-4-&#a���D�	?T$4-4$&[D$&)�0
c FHO8IdKfe	E�N=g+FHG�hi�j����!"?��	'=Z��8�	���5!��(�/$&@7��!_��)"!%�5!�$&��'� "���/$&�7)A���k���"�=$&�.'��+)�@7����0+��)�'(�
�"���7�������/$&�(�l$&�l�"����@7$&!"��!]P

ml�"�T-4$&'d���/$&�7)A���R�����5'(�7)�������-k�	��)"�7)"���	-&�7)"�79<$&'`;��"���=-&��!�95�7?�$4-&�����+?��7���l$&�
!"����'��/$&?���!,$&)A���"������'(�7)"!,�������5�	�l���"������ "!"#7Vn?�#%'(�7)"�/$&!����/$&)"0A�����R'	�����R���Y�
'	�	�<�" T-4-4$&)"0%���D��$4-&������P`
��T$&�:���"��-4$&'	���/$&�+)*��)�'(�795�����������:�/$&95�T-&�(�5 �)�$&'�#�'=-&�D3/�o#����
��)"!*'	�	�/3p-4$&Z+�q@+����$&'=-&����;i$&���"�7 "�����D�d$4-&������Psrt$&)��d-4-&#*$&�5$&�����"�	;u)>���	;v�/-4$&07���/-&#
95��!�$4���(!1'=���d$&)"��!1��#������(95��'	�	)w?��x$&)�������!" �'(��!1���A!��(�/$&@7�%'��+)�������-&�`;n$&���y�
?"������!"���z!��+9��d$&)����k���D�	?T$4-4$&�o#7P

{�|�}%~8���	���7��95�7?�$4-&�8���7?��+����V�)"�7)"���	-&�7)"�798#7V�'D���d$&)"��!`��#�������95��V"�6����!"?��	'=Z
���D��?�$4-4$&[	�	�/$H�+)tV��/$&9:�=3o@7�	��#7$&)�0��6����!"?���'DZ���P

�,�|��(�����|
���<�"����9<$j��(���5���	���/$&�5!"�l-6������� "!"�5�����z��^k����8�� "�u-X��'(�7959��	)�!"�8!����z��#��������95���

)"�7)�3p-4$&)n��	��$H�����A!"�7)��`-&���w����� ����/$&�+)��A���� "@7�()��q���%9:���������%���7 "�`-X�a�6�7��95�_!T$&���
BDC�E��� G.�I	I�Pk�u�(�l����-& "�/$&�7)"�8!��.!�$4�l�������)����.�"���7?�-6���95�(�5U6'��7959���)"!��5�()`?��7 "'=-&�5�+ T3
@7�(���������+ ��5���D�	)��/�+��������<-&�`��#����(���9:����)������R!��� "^%'��+)T��07 "�D���/$&�+)��R�� ��D-&'��7)"�� ��(��V
���D��?�$4-4$&�D���/$X�7)��������/$&�=-4-&�5�+ �'��+95��-6������.!� R��#��������95�z���	�u���(���7 "�n!t������D�	�D\W���7)�������$&�
���������+ �@k����(��Vn0���()n����D��-4$&���������Vz�7 A?�$&��),!n���@7�D-&�7�"�n����(����)��������)"!���)��5 ")������"������'D�"�
'��+)��/$&!n���������`�����.-6�4�	 ����( ��5!���)"�5!"�����"���']���!��()����������/$&'=-&�(���� "�.-X�x'��+959��	)�!"��!��
���7?��7����95�+?T$4-&����PS��).���	���/$&'� �-4$&����V�!"����'(�7959��	)�!"�����������������7 "��!]����(�D���nFXG�� c E c FHM�G�K
G�E�FHNoI�0�-&�+?���-&��95��)��S���D��?�$4-4$&�D��)����������7)����"���7���7���������V����� �)"���	)���-&#����u�"����=-4$&9<$&)��d$X���
!"�Y-&�� "���l�"���7�"�/$�����"����z!��.'(�7)�@7�(��07��)"'��5�������"��	��-4$&������7P

��� ���"�T-4$&'d���/$&�7)_��u-X�l'��79:9���)"!���!"�����7?��+���W95�+?T$4-&�(�.��u���+ ����k)"�7)�3/�"��-&�+)��+95���
�����n!n���'��/$&���.!���)"�W-X�<!"�� "^7$6���95�.�������/$&�.!"�u-6������� "!��7V���)�'��7)"�/$&!n����D��)���-&�l'	�	�n!t�  ")��
@7�	$&�� ����%U6�+ A!t�  �)_'	��9<$&�+)�\`���-X�	�� ��=-4-&�����7)����������=-(����(�5!��(�5����95�+���� �����P��n�������
���"��-4$&'	���/$&��)%'(�7)��/$&��)���-&���l'	�	���T-& "�.�/$&95��-&���.!��.@k��(�T$&'� �-&���8!��.�o#����8 �)�$&'�#�'=-&�5�+ 
@7�	$&�� ����:�D��)"�l����95�+���� ��(��Pnbp-���������)��d-&�(95��)��.95�+)�������.'��7959:��)��u-6� $&)�������!� "'��/$&�+)
!"�<�6�7��9:���.'=���	�� )n������.-����0"�������95��)��895��!�$4����(���<������95���.!"�5��#�)����n����/$&�����8!����.'(�79<3
9��	)�!"���.��@+��'. �)`!"�79��d$&)"�5!��.���D�	?T$4-4$&�"��:�T-& "�`������()�!" tP

�w�����:
����|��+�n���7?��7����95�7?�$4-&����V�)��+)T3o�"��-&�+)��+9<$&�7V���#��������95����'D���	�� )n�����V]���D�	?T$4-4$43
�D���/$&�+)q�������������+ ���!]����(�D����V����(���7 "���u!]������D���n$&)"���D���/$&�7)")��d$X������P

 



��1K%6( 8 %6($&
���������
	��
��������	�� �

� ��	������
	���	������ ����� !"�
#$�%	��
&('*)�'���!+&,' -
 �. �0/21�354�62798�:�;=<?>�@BA%C+A%69>�DEAGFHFGFHFHFHFGFHF�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF J
 �.4 LK+M5>�NPOQA%C+DBDE>�69R%;S7T798�:
;U<�>�@WVX35R9DY:
<�@BZ[C+:
\�4�<?3
]E7^35<+6%R935_ @+>�A%;U`a<bFHFGF c
 �.edLfP35<+6%;U<+4�354?AT6%;UDE>^OQ]5:
R9C+;=<?`HVX>�>�@"1�:579M+A�:�<�@B>^g�\�3a<�>�<+6%;S:
_ 7^35<+]a>�R%`a>�<�7^>

;=<h698�>Gd�O%@+;UDE>�<�A9;U35<�:�_�7�:
A9> FHFHFHFGFHF�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF ��J
 �. iL/2A%C+DB\�6%3a6%;S7�:
_�Rj:�6%>G3�V�7^3a<+]5>�R9`5>�<�7k>lFHF�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF  5m

nLoqp p �X�Q�
������	��r��	r���s!t��	��
���
	��u	?�2�v�����Ewx�X���y#%� #2���
�����X!+�5' ��-
d�. ��zh3�@+>�_U_U;=<?`{>�|a4�:�6%;U35<?A2:
<�@B<�3a6j:
69;U35<�A}F�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF  5J
d�.4 ~/21�354�6T\�:�6%8h\�_S:
<?<�;U<�`�FHFHFGFHFHFHFGFHF�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF  5�
d�.edLK+DE3+35698yVX>�>�@+1�:579M�7^35<+69R%35_UABVX3aRW\�:
6%8�VX3a_=_U3
NT;U<�`,:�<�@�A96j:�1�;U_=;U��:�6%;U35<

:
1�354�62:I��g�>�@h@+>*A%;UR%>�@�7^35<+��`54�R^:
6%;U3a<(F�FIF�FHFHFGFHFHFGFHFHF�FIF�FHFGF�d5m
d�. iL/�DE3�@+;���7�:�6%;U35<q693q1�R%3+:5@+>�<h698�>HA%6j:�1�;U_U;=6QCE@"35DW:�;U<YFHFGFHFHF�FIF�FHFGF�d5d

d



o ��%6( = 1 7 , 9 (*)21K%
��R935D :B6%8?>�35R9>�D(@+4�>q6%3���R%3�79M5>�696��eJ����[;U6H;UA�<?3
NlNP>�_U_sM+<�3
NT<r6%8�:
6H<�35<?8�35_U35<?35DE;S7
NT8�>�>�_U>�@ DE351?;=_U>TR9351�356%A NT;U6%8hR%>�A96%R9; 7k6%>�@rDB351�;U_U;U6QC
	XA94�798 :
A 4�<�;S7^C�7^_U>^OQ6QC \�>{:�<�@h7�:
R$O
_U;=Ma>q]5>�8?; 7k_=>*A��q7�:�<�<�356q1�>hA%6^:
1�;U_U;U��>�@,:�1�3a4�6E:r@+>�A%;UR9>�@�7^3a<+��`54?Rj:
69;U35<
	�35Rx\�3aA%694�R%>��
]+; :I7^35<+6%;U<+4�3a4�A \?4�R%>^OQA%6^:
69>HVX>�>�@"1�:579M��ed������  ad������ ���%.��T3a<+O A9DE3+35698xVX>�>�@"1�:579ME8�:
AP1�>�>*<
\�R%3a\�3aA%>�@y:�A :�< :�_U6%>�R9<�:
69;=]a>EA935_U4�6%;U3a<
	XA9>�>�� i��������������4 5����� VX3aR{>kg?:�DE\�_U>��*. /2<?356%8?>�R
:
_U6%>*R%<�:�6%;U]5>��*��R9A%6 \�35;U<+6%>�@H3a4�6�1+CH6%8?> :
4�698�35R
;U<��4 
i����
7^35<�A9;UA%6%A 3�V�4�A%;U<�`TA9DE3+35698����! 
"$#
%'&)(+* �!,.- VX>�>�@+1�:579M+A��[;Q. >5.�VX>�>�@"1�:579M+AHNT8�;S7%8h>^g�\�_U;S7^;U6%_UCh@+>�\�>�<�@�35<h6%8�>x6%;UDB>2]5:
R9;S:
1�_U>5.
K+4�798BVX>�>�@"1�:579M+A28�:a@B\�R%>�]+;U354?A%_UCh1�>�>*<t]5>�R9CE_U;U6%69_=>HA96%4�@+;U>�@ ;=<tfP3a< 69R%3a_�/T8�>�35R9C .0/T8�>
R%>�A94�_U6h`5;U]5>�<�;=<1�  �i����PVX35Rh: 4�<?; 7kC"7k_=>kO 6QC+\�> ]5>�8�;S7^_U>�� 8�:
AhA%4?1�A%>�|a4�>*< 69_UC DB356%;U]5:�6%>�@
R%>�A9>�:
R^798�NP35R9M ;U< 3aRj@+>�Rx6%3�>^g�\�_U35R%>B6%8�>B\�3a6%>�<+69; :�_U;=69;U>�AG3
V269;UDE>^OQ]5:
R9C ;U<�` VX>�>�@"1�:579M+A
�ec��2�0� �����3� �y������@+>�R9;U]5>q>^g�\�_U;S7^;U6{@+>�A9;U`5<rDE>�698�3�@+A�� ��c����4�ed�������:�<�@r>^g�6%>*<�@ 698�>�;URG4�A9>q;=<
R%3a1�3a6%;S7^A2:
\?\�_U; 7*:
6%;U3a<�A5�4 aJ��2���4 76��$.

/T8�>,\�35A9A%;U1�;U_U;=6QC�3
VEDE3�@+>*_=_U;U<�` 6%8�> M ;U<�>*DW:
69;S7t>�|a4�:�6%;U35<?At3
VENT8�>*>�_U>�@ DE351?;=_U>
R%3a1�3a6%AG1+CtA93
O%7�:
_U_U>�@r7�:
<�3a<�;S7�:
_98;: & �!,=<�> (  >�|54�:
6%;U3a<�A
	 :B\�:�R%69; 7k4�_S:
R{7^_S:�A%AG3�V <�3a<+O
_U;=<?>�:
RH<�;U_U\�3a6%>�<+6HA%C+A96%>�DBA��I8�:
AG1�>�>�< \�3a;U< 69>�@�354�6G;U<
� �����PNT8�>�< 6%R9>�:
69;U<�`t6%8?>W7�:�A%>
3
V�7�:�RQOQ_U;=Ma>E]a>�8�;S7^_U>�A�.@?Q6{NT:
AxM+<�3
NT<,1�>^VX3aR%>h6%8�:�6{698�>h>�|a4�:
69;U35<�Ax3
VH4�<�;S7^C�7^_U>^OQ6QC \�>
]5>�8?; 7k_=>*AA	Q:BA%;UDE\�_U>�RH7�:
A9>��G7^3a4�_S@t1�>qNTR%;U696%>�< ;U<t698�;UA2V�35R%DB��1�4�6H6%8�;UAH8�:a@t<�3a6H1�>�>*<
4�A%>�@r>^g�\�_U; 7k;=69>�_UC :
6I6%8�>E7^3a<+6%R%3a_ @">�A%;U`5< _U>�]a>�_Q.Ezh3aR%>ER9>�7^>�<+69_=C.�
;=6I8�:
AG1�>�>�< A%8�3
NT<
�4 5c��s698�:
6 6%8�>x>�|a4�:�6%;U35<�A 3
V ]a>�8�;S7^_U>�A NT;=698t6%R^:
;U_U>�R%AG7^3a4�_S@h:
_UA%3B1�>x_U3"7*:
_U_UCE7^35<+]5>*R%6%>�@
;U< 693 :x798�:
;U<�>�@qV�35R%Dr.

?Q<C� ������� 6%8?> :�4�6%8?35R%AE:�;UDE>�@r>�A9A%>�<+69; :�_U_=C,:�6{>kg"\?_=3aR%;U<�`tDB>�6%8?3"@"AGVX3aR{3a\�>*<+O _U3+35\
A%69>�>�R%;U<�` 3�V�<�3a<�8�3a_=3a<�35DB;S7GA9C A96%>�DBAq1+C 4�A%;U<�` A9;=<+4�A935;S@�:�_ ;U<�\�4?6%A�.yzh3aR%>hR%>�7k>�<+6%_UCD�
6%8�>x:
4�698�35R9A23
VE�ed���� 8�:�]5>IR%>�:�_=;U��>�@h6%8�:�6�798�:�;=<?>�@hA%C+A96%>�DBA�7^3a4�_S@W:�_UA%3q1�>{\�4?624�<�@">�R
:
<�3a6%8�>*RW7�:�<�35<�;S7�:�_ VX35R9D��T7�:
_U_U>�@GF9\�3
NP>�R VX35R9D�HI�T:�<�@y6%8�:
6E\�3
NP>�RBVX35R9D A9C A96%>�DBA
1�>*_=3a<�`5>�@r6%3r6%8�>h7^_S:
A%Ax3
V2A9C+A%6%>*DEAq7^35<�A9;S@+>�R%>�@,;U<J� ��c�� V�35RGNT8�;S798,>kg"\?_=;S7^;U6GA9DE3+35698
6%;UDE>kO ]5:�R%C+;U<�`tA%6^:
1�;U_U;U��;U<�`�VX>�>�@+1�:579M+A 7*:
<y1�> @+>�R9;U]5>�@[.K/T8�>tDE>*6%8�3�@ \�R%3a\�3aA%>�@ ;=<
�ed������
V�35R @+>*R%;U]+;=<?`{A94�798W7^3a< 69R%3a_=A��+;UA :�\�\�_U;U>�@x6%3x6%8�>H\�R9351�_U>�D 3�Vs_U3�7�:
_U_UCGA%6^:
1�;U_U;U��;U<�`{:
7�:
R$O _U;UM5> A%C+A%69>�D :
1�354?62:q@+>�A%;UR9>�@t\�35A96%4�R9>5.P/�`5_U351�:
_[A%3a_U4�6%;U35<B6%3B6%8�;UAT\�R9351�_U>�D}8�:5@
\�R%>*] ;U3a4�A%_UCq1�>�>�<t`a;=]a>�<h;U<��4 5J���1+CE4?A%;U<�`E:
<?356%8?>�R2:
\�\?R%3 :a798�.

/T8�>EK+>�7^69;U35<2 B3
VT6%8�>q\?R%>�A9>�<+6{A96%4�@+C�VX3�7^4�A9>�Ax35<r6%8�>E7^3a<+6%R%3a_ 3�V 798�:�;U<�>�@ VX35R9D
A%C+A%69>�DEA�.G/ VX6%>�RI\�3a;=<+69>�@t3a4�6HA%3aDE>HV :a7^6%AG:�1�3a4�6H6%8�>�A9>EA9C 69>�DEAH:
<�@�R%>�7�:
_U_U;U<�`EA935DE>
R%>�A94�_U6%A :�1�3a4�6u698�>T35\�>�<+OQ_U3 3a\{A96%>�>*R%;U<�`x\�R%3a1�_U>�D���;U6u;UA A%8�3
NT<q698�:
6u798�:
;U<�>�@IVX35R9DlA%C+A$O
6%>�DBA 7*:
<y6%8�>*DEA%>*_=]a>�Aq1�> 7^35<+]a>�R%69>�@y;U<+6%3 :tA9_=;U`a8 69_UC,@+;ML�>�R9>�<+6qVX3aR%DB� <�:
DB>�@r8�>�R9>
N;O "�P�# N+*  A 
"$� ( �Q8�8$: & �!,I";RS<�> (  A� \�:�R%6%;S7^4?_ :�R%_UCyN >*_=_G:a@�:
\�69>�@ 6%3yA94�1�A%>�|54?>�<+6 Z[C+:�O
\�4�<�3
],@">�A%;U`5< :
<�@y:
<�:
_UC+A%;UAq3
VH`5_U351�:�_U_=C A96j:�1�;U_=;U��;U<�`r6%;UDB>^O ]5:�R%C+;U<�`BVX>�>�@"1�:579M+A�.T?Q<
6%8�> \�R%3�7^>*A%AT3
Vs@">�R%;U]+;U<�`GA%4�7%8h7^35<+69R%35_�_S:�NTA��a4�A%>kVX4�_�7^3a<�<�>�7^69;U35<�APNT;U6%8qDE3aR%>27^_S:�A%A%;S7�:�_
_U;=<?>�:
R27^3a<+6%R%3a_�69>�798�<�;S|a4�>�AG:
R9>G>^g�\�_U;S7^;U6%>�@[.3?Q<t698�>G698�R%>�>q@+;UDE>*<�A%;U35<�:
_[7�:
A9>��[:qA%>*623
V
>^g�\�3a<�>�<+6%;S:�_=_UCG7^3a< ]a>�R%`a;U<�`G7^35<+6%;U<+4�3a4�Au6%;UDB>^O ]5:�R%C+;U<�`PVX>�>�@+1�:579M+Au;UA :�_=A93G@+>�R%;U]a>�@[.4U
g+O
;UA%6%;U<�` A%3a_=4?6%;U35<�A
6%3 6%8�>T\�35;U<+6QOQA%6^:
1�;U_U;U��:
69;=3a<2\�R9351�_U>�D :
R9> 698�>�<x6%>�<+6j:�6%;U]5>*_=CG7^3aDE\�:�R%>�@
1+CE:
<�:�_=C+A9;=<?`{698�>H6QC \�>G3�VsA%6^:
1�;U_U;U6QCE:
A9A%3�7^;S:
69>�@BNT;=698h>�:5798h3
V 6%8�>�Dr.

?Q<WK+>�7k6%;U35<hdV�a6%8�>HR%>*A%4�_U6%AT3�VsK+>�7^69;U35<_ x:
R9>�:�\�\�_U;U>�@x6%3q:{7*:
RP\�4�_U_U;=<?`2OQ<+Ou6%R^:
;U_U>�R%A��
A%>�>*<E:
Au:
<G>kg"69>�<�A9;=3a<q3
V�698�>T4�<�;S7^C�7^_U>T:
<�@I7�:
R 7*:
A%>*A�.�/T8�>PAj:�DE> :�\�\�R%3+:5798q:
A ;U<W�4 �6����

i



:57�7k35Rj@";=<?`t6%3tNT8?; 798 A96j:
1?;=_U;U��:�6%;U35< :�1�3a4�6{:t@">�A%;UR%>�@�7k35<+��`a4�Rj:�6%;U35< 7�:�<,1�>q6%R%>�:
6%>�@
:
AG:
<r>^g�6%>*<�A%;U35<r3
VT6%8?>q\�:
698tVX3a_U_=3
NT;U<�`x\�R9351�_U>�DB��;UAG7^3a<�A%;S@+>�R9>�@[.��
;U<�:�_=_UC.�[:qA%_U;U`58+6
DE3�@+;���7�:�6%;U35<r;U<,698�>hDE3�@+>�_U_U;U<�`h3
V�698�>hA%C+A%69>�D�� Ax>�|a4�:
69;U35<�Aq;UAx\�R%3a\�3aA%>�@yA93v:�Aq6%3
1�R%3+:5@+>*<W698�>G7^35<+69R%35_
A%6^:
1�;U_U;U6QCE@+35Dh:
;U<�.

F ��13%H( = 135 16@ 9<; .6)Y% 8>7 �X@�1 = B &��'&�( 8yB &
����� X
	+[��'g�
�^Eas`be�����i��Ei|g�����i
Z[>�6T4?AT6%8+4�A27^3a<�A%;S@+>�RH:q798�:
;U<�>�@ VX3aR%D A9C+A%6%>*D NT8�;S7%8BDW:�Cx1�>INTR%;U6%69>�<t:
APVX3a_=_U3
NTA��

���� � ������� � � � �! ��! � � � �!"
...��!#�$%�&� ���'�!#��!# � � �

	A���

35R��+>�|54?;=]5:�_U>�<+6%_UC(�

�) �+* � 	,)�� � �.- */����� * � 	,)�� �
01111111
2

��  � "
...�!#
m

354444444
6

*/�7�
01111111
2

m
m
m
...
m
�

354444444
6

	� ��

8�;U6%8HR%>�A9\�>�7^6 6932698�>u<�3a6j:
69;U35<�A
4�A%>�@I;U<
� ��������698�>T7^35DB\�3a<�>�<+6%A
3
V�6%8�>PA%6^:
69> ]a>�7^6%3aR
8�:�]5>:9^4�A96T1�>�>*<t35R^@+>�R%>�@t@+;ML�>*R%>�<+6%_UC+.

?Q<{698�>TA%>�7k35<�@x\�:�R%6 3
V[6%8?> A96%4�@+C.�
NT8�>*R%>2698�>PA%C+A%69>�D�� NT;U_U_+1�>P4�A9>�@x6%3HDE3�@+>*_ 698�>
M+;=<?>�DW:�6%;S7
>�|a4�:
69;=3a<�A�3�V�NT8�>�>*_=>�@xDE351?;=_U> R%3a1�3a6%A�� � � w{�������
!+p �
!�'�!+������� !q���Q'*�����u��!; 	�� !=<
) ��� !?>�!+� �Q�
��!q���X	�� ; �rps�?��� ��	@<u!B�%	�����	�wG!�� �5:
<�@ �/� wx�X���u�
!+p �
!"'*!+���
��� !r�X�?��!+�
���2�
�Q'������u�
!A<�! �*wG!+! ����� !@>�!+� � ���X!����u� ��� !rps�?��� .CBs:�6%8�VX35_U_U3
NT;U<�`
NT;U_=_
698+4�A DW:
;U<�_UCT7^35<?A%;UA%69Au;U<�R9>�`54?_ :�6%;U<�` �/� :�1�3a4�6��*>�R%3��5;U<�@+>*\�>�<�@+>�<+6%_UCG3�V"698�>P]5:
_U4�>�A
6j:�M5>�<q1+C �(� 	Q:
<�@x698 4?A ��� �+�aNT8�;U_U>TA%6^:
1�;U_U;U��:
69;=3a<{:
1�354?6 :G@+>�A9;UR%>�@B7^35<+��`54�R^:
6%;U3a<qNT;=_U_
VX4�R96%8�>�RT;U<+]53a_U]5>2698�>HR%>�`a4�_S:
69;=3a<E3�V ��� :
1�354�6T�*>�R%3q1+CE4?6%;U_U;=�*;=<?`{:
_UA%3q698�>H;U<�\�4�6 ��� .

?Q6 ;UAPN 3aR%6%8B<�3569;U<�`G6%8�:
62:G798�:�;=<?>�@BA%C+A%69>�DY_U;UM5>8�7� :�_U6%8�3a4�`58B;=6�;=AP<�3a<�_U;=<?>�:
R��58�:�A
:xA%69R%35<?`W4?<�@+>�R9_=C+;U<�`q_U;U<�>�:�R2A%69R%4�7k6%4�R9>5. /T8�;UAH7^_U>�:
R9_=Ct:�\�\�>�:
R%A NT8�>�< �(� ;=A 6j:�M5>�< :
A
:HV�4�<�7^69;=3a<h3
Vu6%;UDE>H:
<�@B<�3q_U3a<�`5>�R2:�A2:q7^35<+69R%35_
]5:
R9; :�1�_U>5.�?Q<h6%8�;UA27�:�A%>���698�>GA%C+A96%>�D
1�>�7^35DB>�AW: A%;U<�`5_U>^OQ;U<�\�4�6q69;UDE>^OQ]5:
R9C ;U<�`r_U;U<�>�:
RBA%C+A%69>�D NT8?; 798�Dh:�C 1�>rNTR%;U696%>�<�:
A
VX35_U_U3
NTAD�

J



����� � m

�) � �
01111111
2

m �(� 	���� m ����� ����� m
m m ��� 	���� m ����� m
...

...
m ����� ����� ����� �(� 	���� m
m ����� ����� ����� m ��� 	����
m m ����� ����� ����� m

354444444
6
) � -

01111111
2

m
m
...
m
m
�

354444444
6
�/� 	Qd��

NT;=698��
��(��� �����
	��
 �(� 	��V��������:�<�@ )��� � � � ��� �  �� F�F�F � �!# �$.
B 4�6%69;U<�`2:P6QN 3�O ;U<�\?4�6[<�35<?_=;U<�>�:
R[A%C+A96%>�D�;U<H6%8�>P7%8�:
;U<�>�@ VX3aR%D��*NT8�>�<G;U6[;UA[\�35A%A9;U1�_U>��

;UA�698+4�AG>�|a4�;U]5:
_U>�<+6G693h_=;U<�>�:
R%;U��;U<�`h698�;UAGA%C+A%69>�D NT;U6%8 R%>*A%\�>�7^6q6%3�35<�>q3�V ;U6%AI;=<?\�4�6%A�.
K+;U<�7^>T698�>G7%8�:
;U<�>�@xA9C A96%>�D ;=AT7^3a< 69R%3a_=_S:�1�_U>��57^3a< 69R%3a_=_S:�1�;U_=;U6QCH3
V�698�>23aR%;U`5;U<�:�_�A%C+A96%>�D ;UA
:G<?>�7^>�A9Aj:
R9C 7^3a<�@+;U6%;U35<
.sK+4��W7^;U>�<+627^35<�@";=69;U35<�A2:�R%>H`5;U]5>*<W;U<B� ��6��%.8�8�>�<r6%8�>x;U<�\�4�6 �(� ;UAH6j:
Ma>�< :
A�: VX4?<�7^6%;U3a<t3
V 69;UDE>��?6%8�>xA%C+A%69>�D ;UA�7^_U>�:�R%_UCt<�3
_U35<�`a>�Ru7^35<+6%R935_U_S:
1�_U>��
@+4?>26%3H698�>P��R%A96u>�|a4�:�6%;U35<�.��T3
NP>�]a>�R��a4�<�@+>*R 7^>*R%6j:�;U<E7^35<�@";=69;U35<�A
4�\�35<r6%8�>E798�3a; 7k>q3
V ��� 	����+�
6%8�>xA%>�7^35<�@ \�:
R96H3
VT6%8�>qA9C A96%>�D ;U<+]53a_=]+;U<�` ) � R9>�DW:�;=<?A
7^35<+69R%35_U_S:
1?_=>a.

/T8�;UA26QC+\�>x3
VP\�R%3a\�>�R96QCt;UA2]a>�R%Ct4?A%>^VX4?_ . �?35R ;U<�A%6^:
<�7^>7�[;U62;UA24�A9>�@�VX4�R96%8�>*R�;U<t698�>
A%694�@+CIVX35R 6%8?>�@+>�R9;U]5:
6%;U3a<{3�V�A9DE3+35698G6%;UDE>kO ]5:�R%C+;U<�`TVX>*>�@+1�:a7%M+APNT8�;S798 :�A%C+DE\�693569; 7*:
_U_UC
A%6^:
1�;U_U;U��>t6%8?>t\�3a;U< 6 ) � m?. ?Q6h7�:
<�:
_UA93 1�>r4�6%;U_U;U��>�@y693,A935_U]5>t698�> 	�pu!+� #%��	[	�p
'���!+!+�
�X� ; p �
	/< ��!+& ��;Q. >5.x6%8�>x\�R%3a1�_U>�D 3
V @">�6%>�R9DE;U<�;U<�`B35\�>�<+OQ_=3+3a\v7^3a<+6%R%3a_u;U<�\�4�69A
6%8�:�62A96%>�>�RI6%8�>xA%C+A%69>�D 693W:B@+>�A%;UR9>�@ 7k35<+��`a4�Rj:�6%;U35< )����� "!$#%���7�[798�35A9>�< >�|a4�:
_ 693E��>�R93
NT;U6%8�3a4�6 _=3aA%AP3
V[`5>�<?>�Rj:�_=;U6QC+. /T8?>2DE>*6%8�3�@I1�:
A9; 7*:
_U_UC{7^35<?A%;UA%69AT3
V[6QN 3GA96%>�\?AD�u;!�u798�3+3aA%>
:
<h;U<+6%>�`aRj:
1?_=> VX4?<�7^6%;U3a< �(� 	����TNT8?; 798t>*<�A%4�R9>�AG7^35<+69R%35_U_S:
1?;=_U;U6QCx3
Vu6%8�>xA%>�7^35<�@ \�:
R9623
V
6%8�>xA%C+A96%>�DB��:
<�@r@+>�69>�R%DB;U<�>{:h7^35<+69R%35_ � � 	���� NT8�;S7%8 @+R9;=]a>�AC) � 	���� 693W�*>�R%3t;U<h��<�;U6%>
6%;UDE>9	�4�A%4�:
_U_UCE@+35<�> 1+CE;U<+6%>�`aRj:
69;U<�`G6%8?>GA%C+A%69>�D�� AP>�|a4�:
69;U35<�AP35<hA%3aDE>T69;=DB>T;U< 69>�R%]5:�_
:
<�@rA935_U]+;U<�`t:hA%>�6x3
V2:
_U`a>�1�Rj:�;S7x>�|a4�:
69;=3a<�A����u:
<�@r;U;!�H3a<�7^> ) � ;UA{:�6G��>�R93I� Ma>�>�\ ���
>�|a4�:
_ 693E��>�R93hA%3t:
A 6%3E_U>�:�]a> ) � 4�<�798�:
<?`5>�@��
:
<�@t@">�6%>�R9DE;U<�> � � 	����TA93t:
A2693t@+R%;U]5>� � 	����P6%3q�*>�R%3q;U<B��<�;U6%>H69;=DB>5.

/T8�;UA�DE>*6%8�3�@ ;UA[4�A%>�@I;U<�� ��J�����NT;U6%8 � � 	����
:
<�@ ��� 	�����798�3aA%>�<q:
A
\�;U>�7^>�NT;UA%>T7^3a<�A%6^:
<+6
;U<�\�4�69A�.G?Q< 6%8�;UAt7�:
A9>��H6%8?>t��R9A%6hA%69>�\l7^3aR%R%>*A%\�35<�@+Ar6%3y@+;UAj7^R9>�6%;U��;U<�`�6%8�>rA%C+A%69>�D�� A
>�|a4�:
69;U35<�ABNT;=698 �(� 1�>*;=<?`,M5>*\�6W7^3a<�A%6^:
<+6B	 :�<�@�@+;ML[>�R%>�<+6BVXR935D���>�R%3.�B3
]5>�R'& � �
Aj:�DE\�_U;U<�`T6%;UDB> ;U<+6%>�R9]5:
_UA�(S� :�<�@x:
\�\�_UC+;U<�`G:G@+>�:a@aOQ1�>�:�6 7^3a< 69R%3a_�A96%Rj:�6%>�`aCS	X698�>T\�3a_U>�A
3
V�6%8?> 7^3a<+6%R%3a_U_=>�@G@+;UAj7^R9>�6%;U��>�@xA%C+A%69>�D :�R%>PA%>�6 >�|a4�:�_ 6932��>*R%3D��6%3�@">�6%>�R9DE;U<�>u698�>P]5:
_U4�>�A
3
V � � 35<q698�>T6%;UDB>u;U< 69>�R%]5:�_UAE�*)+( � 	�) - ���,(S��	 m.-/)0-/& �  ��*.�/T6 6%;UDB>�� � 	�& � ����(S�) � 8�:
ATR9>�:5798�>�@E�*>�R%3E:�<�@ �(� Dh:�CG6%8�>*<E1�> 798�3aA%>�<h>�|a4�:�_[6%3 � ��� 	�	1& � ���,(
��24305�67�%8
A%3G:
A�6%3H8�:�]5> ��� >�|a4�:
_�693G��>�R93{:
6 69;=DB>�� � &9(h.��T3a6%>T698�:
6��
1+CGN 3aR%M+;U<�`HA%3aDE>PDE35R9>
35<B6%8�>G798�35;S7^>H3�V ��� �+VX>*>�@+1�:a7%MB]5>�R9A%;U35<?AT3
Vs698�;UAT6%>�798�<?; |a4�>G7�:�<h1�>H351?6j:
;U<�>�@[.�?Q6 7*:
<
:
_UA%3x1�>GA%8�3
NT<h698�:
6 Dq4�_U6%;U\�_UC+; <�`H6%8?>G\�;U>�7^>�NT;UA9> 7^3a<�A%6^:
<+6T;U<�\�4�69A21+C�	A� �
:<;�= 	�>������+�

�



NT;U6%8'> � ���� ��@"3 >*A�<?356G798�:
<�`a>{698�>x]5:
_U4�>�AH3
V ) :
6H6%8?>{A^:
DE\?_=;U<�`x;U<�A%6^:
<+6%A�. /T8�;UA
:HA%;UDB\�_U>TN :�Cq3�Vs7%8�:
<�`a;=<?`{\�;U>�7k>�NT;UA%>G7^35<?A%6j:�<+6T;=<?\�4�6%AP;U<+6%3q7^35<+6%;U<+4�3a4�A ;U<�\?4�6%AT698�:
6
:5798�;U>�]a>�698�>HAj:�DE>2R9>�A%4?_=6�.

/ ]5:
R9; :�<+6�3�V 698�;UAGDE>*6%8�3�@�;=Ax7^35<�A9;S@+>�R%>�@,;U< � ��������NT;U698 �(� 	����G:
<�@ � � 	����G1�>�;U<�`
7^35DB\�3aA%>�@r3�V A9;U< 4?A%35;S@+Aq:
6I;=<+69>�`5R^:
6%>�@ R%>*_ :�6%>�@vVXR%>�|54?>�<�7^;U>�A�.�� 1+]+;U354�A9_=C.�[698�>EA^:
DE>
DE>�698�3�@t:
\?\�_U;=>*AGNT;U6%8r356%8?>�RG;U<�\�4�69A�.B/ DE3aR%>x`5>�3aDE>�69R%;S7�:�_sDB>�6%8?3"@ VX3aR�3a\�>*<+O _U3+35\
A%69>�>�R%;U<�`I3
V[<�35<�8?35_U35<�3aDE;S7
]5>�8?; 7k_=>*AuNT;U_=_�:�_=A93H1�>T\�35;U<+6%>�@x3a4�6
VX4�R96%8�>�RP;U< K">�7^6%;U3a<Ed�.4 �.

8�8�>�< � � ;UA ��	��u'*���?���T���u�r����� !+�
!+�����%�
	�&��a! �
	 �
698�>2:
1�3
]5>PA%C+A%69>�D 1�>�7^35DB>�A
6%;UDE>kO ;U<+]5:
R9; :�<+6G:
<�@,698�>hA%>�7k35<�@y\�:
R%6q3�V�698�>tA%C+A96%>�D�;UAE7^_U>�:
R9_=Cy7^35<+69R%35_U_S:
1?_=>a. �uC
:
\�\?_=C+;U<�`E7^_S:�A%A%;S7�:�_u_U;U<�>�:
RG7^3a<+6%R%3a_ 6%>�798�<�;S|a4�>�A�� ;U6�;UAH6%8?>�< \�35A9A%;U1�_U>q6%3t@+>*R%;U]5>x_U;=<?>�:
R
VX>�>�@"1�:579M+A � � 	,) � �PNT8�;S7%8hA96j:
1?;=_U;U��> 6%8�>G3aR%;U`5;U< ) � � mx>^g�\�3a<�>�<+6%;S:�_=_UC+.

?Q< V :57^6��H>�]5>*<l;�V ��� 	����h;UAt<�3a6 7^3a<�A%6^:
<+6t1�4�6r35<?_=C ps��!��
!+wx� '*!l�
	������X�
� 	��u'
	<u	��s�u�
!���	u���u��'����
� ������),p�	�'*�X��� >�!
�9	��t� ! ; �����,>�!�� ;U6H;=AG|a4�;U6%>xA%;UDB\�_U>G6%3t@+>�R9;U]5>
A%6^:
1�;U_U;U��;U<�`qVX>*>�@+1�:a7%M+A � � 	,) � � VX35RH698�>EA9>�7^35<�@ \�:�R%6G3�V 698�>EA9C A96%>�Dr.�?Q<�@+>�>�@�� A9;U<�7^>�(� 	���� ]5:
R9;=>*A2DE3a<�3569;S7�:
_U_UC{NT;U698 69;=DB>���@"; L[>�R9>�<+6%;S:
69;=3a<tNT;U6%8tR9>�A%\�>�7^6x6%3B6%;UDE>G7�:�< 1�>
R%>�\?_ :a7^>�@ 1 Cq@+;ML[>�R%>�<+69; :�6%;U35<xNT;U6%8qR9>�A%\�>�7^6 6%3 ��� .���R935D <�3
N,3a<qN > NT;U_=_+R9>^VX>�RT693G6%8�;UA
798�:
<�`a>G3
VP]5:
R%;S:�1�_U>{:
A 6%8�> �(� #%����& ! #G'��
������� ; \�R93�7^>�@+4�R9>5.�/T8�>�< � 6%8�>xA%>�7k35<�@�\�:
R96
3
V 6%8�>HA%C+A96%>�D Dh:�C{>�|a4�;U]5:�_=>*< 69_UCq1�>HNTR%;U696%>�<��

��� ���� � =
��� & 	 � � � �! � � ��� � =
��� & 	 ��� � � "
...��� ���#�$�� � =���� & 	 �(� � ��#��� ���# � =
��� & 	 � � ��� �

	�iD�

NT;=698������� �! � =
��� & 	 � � ���
� �"!�
� � # ��:�<�@$� �7� ��� 2 � � 	�����.
/T8�;UAu;UAu6%8�> >�|a4�:
69;U35<q3
Vs: _=;U<�>�:
Ru;U<+]5:
R9; :�<+6sA9C+A%6%>*D��+:
<q>�|a4�;U]5:
_U>�<+6u;U<�\?4�6QOQ354�69\�4�6

R%>�\?R%>�A9>�<+6j:
69;U35<t3�VsNT8�;S798h;=A��
� � #�$%���� � =
��� & 	 � � � #!$�� � � 	QJ��

�2<?>TV :�_=_UA 4�\�35<h:G7^35<+69R%35_U_S:
1?_=>P;U<+]5:
R%;S:�< 6 _U;U<�>�:�RuA%C+A%69>�D NT8�;S798E:5@"DE;U6%A >^g�\�35<�>�<"O
6%;S:
_U_UCxA%6j:�1�_U>H_=;U<�>�:
R�VX>�>�@+1�:579M+A2;U<h6%8�> VX3aR%D��

� � 	,) � � � � =���� & 	 �(� � #�$�� !�% #!$��&
!'% � )4! � � ! $%�(�� 	1)4!*) m ��+ � � 	 ���

�T>�<�7k>���6%8�>H6%;UDB>^O ]5:�R%C+;U<�`G7^35<+69R%35_ �
�/� 	,) � � ��� � � � 	������ � 	,) � � 	 6��

6



`5_U351�:�_U_=Cq:
A9C+DE\�69356%;S7�:�_U_=CxA%6^:
1�;U_U;U��>�A 6%8�>G3aR%;U`5;U<?) � � mx;U<h6%8?;=AH7�:
A9>5.Hzh35R9>�3
]5>�R��
6%8�>H69Rj: 9^>�7^6%3aR%;U>�ATV�35_U_U3
N >�@x1+Cq698�>HA%C+A%69>�D�� ATA%3a_U4�6%;U35<?A :�R%>H;U< ]5:�R%;S:
<+6uNT;U698ER%>*A%\�>�7^6H6%3
]5:
R9; :�6%;U35<?Au3
V �(� 	����*.

/T8�;UAEFQV�>�>�@+1�:a79MG_U;=<?>�:
R9;=��:
6%;U3a<VHT6%>�798�<?; |a4�>7� :�A%A%3�7^;S:�6%>�@INT;U6%8 ��� # � �! 
";# N 8 &�� �!,.-���8�:�A
;U<xV :57^6T1�>�>�<h4�A9>�@B1+Cq356%8?>�R2:
4�698�35R9ATN 3aR%M+;U<�`G3a<EDE3a1�;U_U> R9351�35627^3a< 69R%3a_ .��?35RP>^g�:
DqO
\�_U>��+K�:
DB\�>�; "$� &���� �4 5m��[8�:�]5>2:�\�\�_U;U>�@G;U6u693G6%8?>2\�R9351�_U>�D 3
V[V�35_U_U3
NT;=<?`2:HA%69Rj:
;U`a8 6�_=;U<�>
;U<E6%8?>{7�:
A9>G3
V :q7�:�R2\�4?_=_U;U<�`q:xA%;U<�`a_=>H69Rj:
;U_U>�R�.4/T8�>�;URTA935_U4�6%;U3a<W8?3
N >�]a>�R2@+;ML[>�R%A VXR%3aD
6%8�>q3a<�>q`5;U]a>�<tV�4�R%698�>�RG;U<r6%8�>h:
R%69;S7^_U>{;U<r6%8�:�6G6%8�>*C 693 3aMt6%8?>W7�:�RD� AGA%69>�>�R9;=<?`tNT8�>�>�_
:
<�`a_U>�:
A2:x7^3a< 69R%3a_��?;U<�A%69>�:5@B3
V 6%8�>x:
<�`a_=>�� AP]5>*_=3�7^;U6QC+.

?Q< 698�>q>�:
R9_U;=>*RGN 3aR%Mt3�V�� ;S79M+DW:
<?<�A2:
<�@��[:�\�\ � ��m����[35<r]+;=A9;U35<+OQ1�:
A9>�@�R%3 :a@aOQ_=;U<�>
VX35_U_U3
NT;U<�`I� ��� # ���! 
"$# N 8 &�� �!,.- ;UAu:
_UA%3H;UDE\�_U;S7^;U6%_UCT4�A9>�@q6935`a>�6%8�>*RuNT;U6%8x6j:
<?`5>�<+6 _U;=<?>�:
R9;=��:�O
6%;U35<B3
Vu6%8?>GA%C+A%69>�D�� AT>�|a4�:�6%;U35<?A��+;U<�A%69>�:5@ 3
Vs>kg?:a7^6TV�>�>�@+1�:a79MW_U;U<�>�:�R%;U��:�6%;U35<�.�?Q<h698�>�;UR
N 3aR%M�� ��� 8�:
AT6%8?>�\?8 C+A9; 7*:
_�DB>�:
<?;=<?`G3
V 6%8�>{7*:
RD� AT69Rj:
<?A%_S:
69;=3a<�:
_�]5>*_=3�7^;U6QC+.

U
g�6%>�<�A9;U35<t3�V 6%8�>I\�:
698hVX35_U_U3
NT;U<�`x\�R%3a1�_U>�DY693E698�>{\�35;U<+6QOQA%6^:
1�;U_U;U��:
69;U35<E\?R%351?_=>*D
;U< 35Rj@">�Rq6%3,:a7%8?;=>*]5>EA9DE3+35698 6%;UDE>kO ]5:�R%C+;U<�`BVX>�>�@+1�:579M,A96j:
1?;=_U;U��:�6%;U35< 3�V�:t4�<?; 7kC"7k_=>kO
6QC+\�>t]a>�8�;S7^_U>t:
1�354�6h:r`5;U]5>*<�\�35A96%4�R9>�� 1�:
A9>�@y35< ��� # � �! 
";# N 8 &�� �!,.-��u8�:�AE1�>�>�<���R%A96
\�R%3a\�3aA%>�@ ;U<T�4 �6��%. /T8�>t\�R9>�A%>*< 6BA%694�@+CyDW:�Cr1�>�A%>�>�< :
AE:r`5>*<�>�Rj:�_U;=A^:
69;=3a<y3
V�698�>
R%>�A94�_U6%AH@+>�Aj7kR%;U1�>�@h;U<W698�;UAT\�:
\�>�R�.

��� � Y
	����Pc i�� � � �?g�
�` 
 
�^_aQ`je �%���.[�
!� ase ��� �0as] �_eE[�� 
5[�e g�
�[�h� �7i `���e
8 >TA%8�3
N�<�>^g�6��?1 Cq;U<+6%R93�@+4�7^;U<�`x6%8�> A%Ma>�NPO A9C+DEDE>*6%R%;S7T798�:�;=<?>�@ VX35R9D >*]535Ma>�@q1�>^VX3aR%>��
:
<�@I]+;S:2:HZ[C+:
\�4�<?3
]5OQ_U;UM5>u:
<�:�_UC A9;UA��
698�:
6 6%8?>27^35<+6%R935_I6 `a_=3a1�:
_U_UC2A96j:�1�;U_=;U��>*As698�>T35R9;U`5;U<) � � m�3
VH6%8�>hA9>�7^35<�@y\�:
R96{3�V�698�> 798�:
;U<�>�@ A%C+A96%>�DB�u\�R93
] ;S@+>�@,698�:
6�� � � 	�������:
<�@
� �� � 	�������:
R%>x1�354�<�@">�@��[:
<�@ � � 	���� �
	[!�'q� 	��q��'*)[& ps��	����Q�
������) ��!+�u� ��	 �5!+�
	 . /2<
;UDE\�35R%6^:
<+6q@+;ML�>�R9>�<�7^> NT;U6%8�698�> R9>�A%4?_=6�A%6j:�6%>�@�\�R9>�]+;=3a4�A%_UC�;UAB6%8�:�6 � � 	���� � ' � 	�w
�����X	�wI!"�r��	 p ��'�'G��� �
	�� ; � �5!+�
	 .

��R935D 6%8�>*R%>��?;=6PNT;U_U_�1�>2A9;=DB\�_U>T6%3q7^35DB\�_U>�DE>*< 6 698�>G:
<�:�_=C+A9;=AP:
<�@B@+>�R%;U]a>�A9DE3+35698
6%;UDE>kO ]5:�R%C+;U<�`uV�>�>�@+1�:a79M A�NT8�;S7%8x`5_U3a1�:
_U_UCTA%6^:
1�;U_U;U��> 698�>T35R9;U`5;U< ) � m 3
V[6%8�>T7^35DB\�_U>�6%>
A%C+A%69>�D .

/s3r6%8?;=Aq\?4�R%\�35A9>��T_U>�6q4�Ah7^35<�A9;S@+>�RE698�>BVX35_U_U3
NT;U<�` 798�:�<�`5>h3
V{7^3+3aRj@+;U<�:�6%>�A�� � �) � �"!$# ;=<&% # �
' � � � �
' � � � �
'  � �  

...
' ��(  � ) � ' ��( � -*)�+ # ' ��( � � -�,.- & � d

	Qc��

NT8�>�R%>��
- ) � 	A� -�, -/& � d7�P;UA :xR9>�:
_
\�3aA%;U6%;U]5> <+4�Dq1�>*R�.

- )�+ # ' � � ��/ ���0 *(� 	,)�� ��6%8�>GZ ;=>G@+>*R%;U]5:
69;=]a>23�V ' � :�_U35<�` *(� .
c



- )��+ # � ) � $��+ # )�+ # � 6%8�>GZ[;U>G@+;ML[>�R%>�<+69; :�6%;U35<h3a\�>�R^:
6935RT3
V 35R^@+>�R )h:�_=3a<�` *�� .
�2<?>u>�:
A9;U_=C ]5>�R9;���>�A�698�:
6
6%8�>�� :57k351�;S:
<HDh:
6%R9;�g ��� #��0 ;=A�:T7k35<�A96j:
<+6
_=3
NP>�R
6%R%;S:�<�`54�_S:�R

DW:�6%R%;�gTNT;U6%8H35<�>*A�35<H698�> @+;S:
`a35<�:�_Q.V?Q6�;UA[698 4?As:PR%>*`54�_S:
R[_U;U<�>�:�R�798�:
<�`a> 3
V�7^3+35R^@+;U<�:
69>�A
;U< % # .

zh35R9>�3
]5>�R�� )�+�� ' ! � m
	A� - � - & � ���+��:�<�@ )�+�� ' # � �5.
/�:�M+;=<?`G6%8�>I6%;UDE>2@+>*R%;U]5:
69;=]a>H3
V ' ��(  :
<�@ 4�A%;U<�`� !��' ��(  � ��/ �	��
��0

�)� 	 )�+ # ' ��(  � ��� - 	 )�+�� ' ��(  � � � 	Q���

/2_UA%3�� V�R%35D c!�
)�+ # ' ��(  � � ) ��( � ' ��( � - ' ��( " 	���m��

�T>�<�7k> �
�' ��(  � � ) ��( � ' ��( � - ' ��( " 	Qm - , -/& � i.� 	��|���

:
<�@(�
�' # � )�+ # ' #?�(� - � � 	��7 ��

/T8�>H35R%;U`a;=<�:
_[7%8�:
;U<�>�@ A%C+A%69>�D 8�:
AT698+4�AT1�>*>�< 7^3a< ]a>�R%69>�@B6%3q698�> VX35_U_U3
NT;U<�`HA%M5>*NPO
A%C+DEDB>�6%R9;S7T7%8�:
;U<�>�@BA%C+A96%>�D@�

�' � � ����' � � ��� '  �'  � � ) � � � '�� - � � ' "
...�' ��(  � � ) ��( � � � ' ��( � - � � ' ��( " 	 m - , -/& � iD�
...�' # � � ) #�$ � � � ' #!$�� -
� �

	���d��

NT;=698��
� � � 	�) #�$ � ' #!$�� - )�+ # ' # � ��� - � � 	��*iD�

/T8�>qA%Ma>�NPO A9C+DEDE>*6%R%;S7I<�:
694�R%>q3�V 698�;UAHVX3aR%D :�\�\�>�:
R9A 7^_U>�:�R%_UCrNT8�>�< NTR%;U69;=<?`W698�>
A%C+A%69>�D :
APVX3a_=_U3
NTA��

�



�' � � ���

� � 8 ��� � � �
� # � F�F�F �

�� ������� ���� # � �
	 �# � �

0111111111
2

m �(� m
� � � m 
 #

� #m � 
 #
� # m

. . .
m 
 #� ��������
��� # � �� 
 #� ��������
��� # � �

m

35444444444
6
# �

-
0111111111
2

m
m
...
...
m �� ������� ���� # � �

35444444444
6
� �

	���J��
K+M5>�NPOQA%C+DBDE>�69R%;S7 V�35R%DBA 8�:�]5> 1�>�>*<W4?A%>�@��+>*;=698�>�RT>^g�\�_U;S7^;U6%_UCx35RP;UDE\�_U;S7^;U6%_�CD�*1 Cq698�>

:
4�698�35Rq;U<y8�;UAE\?R%>�]+;U354�Aq\�:
\�>�R%Ah35<yDB351�;U_U>ER9351�356E7^3a< 69R%3a_ .J/T8�>�;=<+69>�R%>�A96h3
VG6%8�;UA
VX35R9Dl;UAu698�:
6P;U6u<�:
694�Rj:�_U_=CI_=>*<�@+AP;=69A%>�_�V�693{Z[C+:
\�4�<?3
]{7^35<+69R%35_[@+>�A9;U`5<W:�<�@q:
<�:
_UC+A%;UA��+:
A
;U_=_U4�A96%R^:
6%>�@q1+CE698�> VX35_U_U3
NT;U<�` B R935\�35A%;U69;=3a<��

 �
	�pu	�'*�����S	��,���S�
� N;N��  " �Q: & ��� � � 	������ & ,IR�� �� � 	������ &�( "��;> � ,IR7";R�� & ,IRS8�>), N � R�" ( �Q: "�8;>�,.� ( > ���

� � � � )�� � 	 � � � ' # 	������
P�: " ( " ) � � 	jF�� � N & 8�>),.� �!, � > �7N &����"� � 8 & � � >�, N � ( � 8$� � *�� > N � ��� % " >), % ��� m 	 ��!< � :.� N 8;>�,.� ( > � � NA& ��� � � ";R �2> � :V" N+*�N �2"� "!�#$�3� :V"+,S�Q: " � > N � � � % " < � ,I8;� � >), �

%�	 # � � � ��2"  	 ' �� - 	A��2�) � � ' � - 	A��2�) � ) � � ' �" - ����� - 	A��2 � % #�$ �&
� % �

) � � '
�# � 	���6��

� N ,I>),.#��!,I8 ( " &'N � ,.- &�� >),.-��Q: " 8 � > N ";R�# � >�> � N+*�N ��"+ (' N�N > ��� ���Q>�, N � & ,IR &�N+*  � �2>'��� #
8 &�� �M* 8;>�, % " ( -�" N �2> N >� 
" � �! �� � %�&��)� "*%,+ !.-0/ P�:D�Q8;:W: \�R%;U3aR%;5R7" � "+,�R N >�,B�Q: " �!,V� � � &��
8;>�,IR)� ���Q>�, N21 �3 > ( ";> % " ( ��� 	���� % 	 # � 	������ &'N+*  � �2>'��� 8 &�� � * �2"�,IR N �2>54�" ( > �6 : " ( " <�> ( " � � < �(� 	����
R7>�" N ,�>�� &�N+*  � ��>�� � 8 &�� �M* ��"+,�R
��>74�" ( >��0� :V"+,(% + !8- � m & ,IR
� :V" > ( � -'� , # � � m�� N - � >�� &�� �M*�&�N+*  � ��>�� � 8 &�� �M* N � & � � " �

��m




 �
	[	��2	?� 
 �
	�pu	['�������	��v���S� �
/�:�M+;=<?`T6%8�>P6%;UDE>P@+>�R%;U]5:�6%;U]5>u3�V %�:
<�@I4�A%;U<�` 6%8�>PA%C+A96%>�D@� A3	�& � ���
_S:
A96�>�|a4�:�6%;U35<�A��

35<�>H3a1�6j:�;=<?AD�
�% � 	A��2 � % #�$ �&

� % �
) � � ' # � � 	���c��

/T8 4?A��+;�Vu6%8�>G7^3a< 69R%3a_0���I;UAT4�A%>�@(�
�% � � 	1)�� � 	 � � ��2 � % #�$ �&

� % �
) � � '

�# 	,- m7� 	������

/T8�>G7^35<�A9;S@+>�R%>�@tZ[C+:
\�4�<?3
]5OQ_U;UM5>PVX4�<�7^6%;U35<h;UAT6%8+4�AT<?35<+OQ;U<�7^R%>�:
A%;U<�`�.
/T8�;UA ;U<E694�R%<B;UDE\�_U;U>�Au698�:
6 � � # � 	������ ��;UA 1�354?<�@+>�@��?4�<�;�VX3aR%DE_UCGNT;U698qR%>�A9\�>�7k6�693{698�>

;U<�;U6%;S:
_�7^3a<�@+;U6%;U3a<�A�.EUsg";UA96%>�<�7k>E:
<�@h4?<�;S|54?>�<�>�A9A�3�V 6%8?>{A9C A96%>�D@� ATA%35_U4�69;U35<�A 3
]5>�R % (
:
_UA%3IVX3a_=_U3
NTA�.

�T3
N �PA%;U<�7^> % ;UAq<�3a<y;=<�7^R%>�:�A%;U<�`�� % 	����B7^35<+]a>�R%`a>�AE693 A%35DB>E_U;UDE;U6G]5:�_=4?> % + !.-
	 � m7��.,K+;U<�7k> ) � � 	jF��G;UAq7^35<+69;=<+4�3a4�A��u:�<�@ A9;U<�7^>*� �(� 	������
:
<�@ � ��(� 	������ :�R%>E1�354?<�@+>�@��)�� � 	 � � 	������
;UA�4?<�;�VX35R9DE_UC27^35<+69;=<+4�3a4�A�.��T>�<�7k>��5698�>PR%;U`58+6QOQ8�:�<�@HA%;S@+>PDE>*Dq1�>�R�3
V�>�|a4�:
_�O
;U6QC-���I;=AT4?<�;�VX35R9DE_UC 7k35<+6%;U<+4�354?A2:
_U35<�`q:
<+CqA9C A96%>�D@� ATA%35_U4�69;U35< ��:�<�@��+1+CW:�\�\�_U;S7�:
69;=3a<
3
VE� :�R%1�:�_S:
6D� AG_U>�DBDW: � �% 	����I6%>�<�@"A{693t��>�R93�.�/T8?>�R%>^V�35R%>7� )�� � 	 � � 	������ ' # 	����H6%>�<�@+Aq6%3
��>�R93�.9/T8�;UA2;U<t694�R%<r;UDE\�_U;U>�A���4�A9;=<?`E6%8?>{\�R935\�>�R%69;U>�AG3
Vu698�>xVX4�<�7k6%;U35< )�� � 	jF�� :
<�@h698�>
1�3a4�<�@+>�@+<�>�A9A23
V � � � 	������?:
<�@�� ' # 	������M�+6%8�:�6 � � 	���� ' # 	����P6%>*<�@+A2693q��>�R93�.

��R935Dl<?3
N,35< �5698�>T6%;UDE>P;U<�@+>^gxNT;=_U_�3�VX6%>*<q1�>T3aDE;U6%69>�@H6%3IA%;UDE\�_U;�VXC 6%8�> <�356^:
6%;U3a<�A�.
/u:
M+;U<�`{698�>G69;=DB>�@+>*R%;U]5:
69;=]a>H3
V � � � ' # ��:
<�@ 4�A%;U<�`q698�>{7^3a< ]a>�R%`a>�<�7^>x3
V ��� ' # 6%3q��>*R%3I�
`5;U]5>*AD�

�
� � 	 � � � ' # � � � ) #!$ � �  � ' #!$���- ; 	���� � � � * _U;=D

��� (��
; 	���� � m 	f am��

�  � ' #�$%� ;UAt4�<?; V�35R%DB_UC�7^3a< 69;U< 4?354�A :�_U35<�`�:yA9C A96%>�D@� AtA%3a_=4?6%;U35< A%;U<�7^> ;U6%At69;=DB>
@+>�R9;=]5:�6%;U]5>I;=A 1�3a4�<�@+>�@[.�/T8�>�R%>kVX35R9>���;U<t]+;U>�N�3�VY amV�[:
<�@ A%;U<�7^> � � � ' # 69>�<�@+AG693E��>*R%3I��� �
	 � � � ' # �H:
_UA%3B6%>�<�@"AG6%3h��>�R93�	X1+Ct:
\?\�_U; 7*:
6%;U3a<t3
V :BA9_=;U`a8 69_UCW`a>�<�>�R^:
_U;U��>�@�]5>�R9A%;U35<r3
V

� :�R%1�:�_S:
6D� AP_U>�DEDh:���.9� >�<�7^>�� �  � ' #�$�� ��:
<�@E698+4�A � � ' #!$�� �+6%>�<�@ 6%3q��>�R93�.
/�:�M+;=<?`�698�>H6%;UDE>2@">�R%;U]5:
69;U]5>23�V � � � ' � :
<�@ R%>�\�>�:
69;U<�`q6%8�>G:�1�3
]a>2\�R93"7k>�@+4�R9>G;U6%>�R^:�O6%;U]5>*_=C.��35<�>T3a1�6j:�;U<�A 6%8�:�6 ��� ' � 6%>�<�@+Au6%3I��>�R%3 VX35R�  -*,.- & . ?Q<q]+;U>�N,3�V�698�>TA%C+A%69>�D�� A

>�|a4�:
69;U35<�A��+N >H<�3a6%>H6%8�:�6T6%8�;UAT;U<h6%4�R9<h;=DB\�_U;U>�Au6%8?> 7k35<+]5>�R9`5>�<�7^>{3�V �# � 6%3q��>�R93�.
K+4�DEDB;U<�`24�\B6%8�>HA^|54�:
R%>�@E]5:�_U4�>�AP3
V ��� 	���� ' � 	������+VX3aR�  - , -/&��5;U6T:
\�\�>�:
R9A2698�:
6�(� 	���� � % 	����P6%>�<�@"A26%3x��>�R93�.�/2<�@BA%3q@+3+>�A �(� 	���� � % + !8- 	SVXR935D 6%8�>x:
_UR%>�:a@+Cq>�A96j:
1?_=;UA98�>�@

7^35<+]a>�R%`a>�<�7^>G3�V %�	����P693 % + !8- ��.
�

� !+& ���	��' �

�y�



- � <�>E7�:�< >�:
A9;=_UCh]5>*R%;�VXCt698�:
6��[NT;U6%8r6%8�>q\�:�R%69; 7k4�_S:
RG798�35;S7^> ) � � 	 ��� � � )��� � � ��� �
	1)��� � 1�>�;U<�`{: \�3aA%;U6%;U]a> R9>�:
_�<+4�Dq1�>�R;�+�
698�>27^35<+69R%35_ � � `5;U]5>*<{1+C��*i�:
<�@�����7k35;U<+O
7^;S@+>�A NT;U6%8h6%8�> F%_U;U<�>�:
R9;U��;U<�`�Hq7^35<+69R%35_�6q:
A9A%3�7^;S:
69>�@hNT;U6%8h6%8?>G_U;=<?>�:
RT;U<+]5:
R9; :�<+6
A%C+A96%>�D(i�.Ezh3aR%>q\�R9>�7^;UA%>�_UC.��698�>�R9>E;UAG:h35<�>kO 693
OQ35<�>q7^35R9R%>�A9\�3a<�@�:�<�7^>h1�>*6QN >�>*<
6%8?>E\�:�Rj:
DB>�6%>*R%AG3�V26%8�>q6QNP3 7^3a< 69R%3a_=A�. � <�>W7�:�< 6%8+4�Aq:
\�\?_=Cr7^_S:
A%A9;S7�:
_P_U;=<?>�:
R
7^3a< 69R%3a_sDB>�6%8?3"@"AT6%3W@">�6%>�R9DE;U<�>G698�>�A9>{\�:�Rj:�DE>�69>�R%AH:
<�@h3a\�6%;UDB;=�*>26%8?> 7^3a<+6%R%3a_
\�>�RQVX3aR%Dh:
<�7^>H<�>�:
RT6%8?>G\�3a;U< 6 #���� m ��:
AT;U_U_=4?A%6%R^:
69>�@q;U<��4 �6��%.

- �T3a<+O%7^35<+]5>*R%`5>*<�7^>r3
V � � 	����q693 ��>�R93I�T4�<�@+>�RE698�> :�A%A%4?DE\�69;=3a<,698�:
6�� �� � 	������ ;UA
1�354�<�@">�@���;UDB\�_U;=>*Au6%8�:�6 	��
 � � � 	1� ��� ���q6%>*<�@+A2693{;U<+��<�;U6QCqNT;=698���.��2;U]a>�R%`a>�<�7^>H3
V
6%8?;=A
;U< 69>�`5R^:
_a;=A
;U<2VQ:57^6
<�>�7^>�A9Aj:�R%Cx6%3T6%8?> :�A%C+DE\�693569; 7*:
_57^3a< ]a>�R%`a>�<�7^>P3
V � � #�� 	������ �
6%3B��>�R93I��NT8�>�<t4?A%;U<�`E698�>{7^3a<+6%R%3a_0���qNT;U6%8 )�� � 	 � � � � )��� � � � � � .3/T8�;UAH:
\�\�>�:
R9A
7^_U>�:�R%_UC{NT8?>�<E;U<+6%>�R9\�R%>*6%;U<�`G698�;UA 7^35<+69R%35_[:
AP:HA%6^:
1�;U_U;U��;U<�`2_U;U<�>�:�R 7^35<+69R%35_"VX35Ru698�>
_U;U<�>�:
RH;U<+]5:
R9; :�<+6TA%C+A%69>�D iW3a1�6j:�;U<�>�@h1+CtR9>�\�_S:57^;U<�`h698�>q6%;UDE>H]5:�R%;S:
1�_U>G1+Ct698�>
:�V�35R%>*DE>�<+6%;U3a<�<�>�@�;U< 69>�`5R^:
_Q.0�T3
NP>�]5>*R��
6%8�;UAG;U<+6%>�`aRj:�_uDW:�ChA%69;U_=_u@+;U]a>�R%`a>qNT8�>�<��� 	�����69>�<�@+A�6%32�*>�R%3GA9_U3
NT_=CSF9>�<�354?`58VH 	X_U;UM5>�� $ #� ��VX3aR >^g�:
DE\?_=>���.�/T8�;UA
;=<�@+;S7�:
69>�A
6%8�:
6 � � # � 	������ �aDW:�CxA%6%;U_U_�7^3a< ]a>�R%`a>G6%3q�*>�R%3qNT8�>*< �(� 	����T@+3+>�A�.B R%3a\�3aA%;U6%;U35<` �. ��;=A�<�356 35<?_=CI3
V[;=<+69>�R%>�A96 693HA%35_U]a> 698�>T\�:
698xVX35_U_U3
NT;U<�`T\�R9351�_U>�D VX35R

DE3a1�;U_=>TR9351�3569A���:�A2698�;UATNT;=_U_[1�>{;U_U_U4�A%69Rj:�6%>�@ VX4�R96%8�>*R235< ��;U62:
_UA%3qC+;U>�_S@+A2:xA9;=DB\�_U>2NT:�C
3
VG@+>�6%>*R%DE;U<�;U<�` A9DE3+35698,69;=DB>^OQ]5:
R%C+;U<�`hV�>�>�@+1�:a79M AhNT8�;S798y`5_U351�:
_U_UCv:�A%C+DE\�693569; 7*:
_U_UC
A%6^:
1�;U_U;U��>q6%8�>h3aR%;U`5;U< # � m�	�35R ) � m7�H3
VH6%8�>h7^35DB\�_U>�6%>qA9C+A%6%>*D .B?Q<,698�;UA 7�:�A%>��� � ;UA{4�A9>�@�:�A :r7^35<+69R%35_T698�>hR%3a_=>B3
VHNT8�;S7%8 ;UA{693v7^3aDE\�_U>�DB>�<+6H6%8�>t:57k6%;U35< 3
V�698�>
7^35<+69R%35_ � � 	�35R � � ��;=<q3aRj@+>*Ru6%3{:�_UA%3H351�6^:
;U<q:
A%C+DB\�6%3a6%;S7�:
_�7^3a<+]5>�R9`5>�<�7k>23
V ' � 	X3aR ��� �
6%3B��>�R%3�.qK+;U<�7^>x;=6 ;UA�M+<�3
NT<�6%8�:�6 798�:�;U<�>�@�A%C+A%69>�DEAH_U;UM5>��7�[NT;U6%8 & � dV�[7�:�<�<�3a6�1�>
:
A9C DB\�6%3a6%;S7�:�_=_UCGA96j:�1�;U_=;U��>�@q1+CE4�A9;U<�`{A9DE3+35698E\�4?R%>HA%6^:
6%> VX>�>�@+1�:579M+A9	X1+CW:�\�\�_U;S7�:
69;=3a<
3
V�:9�uR93"79Ma>�6%6�� AP6%8?>�35R9>�D � J'� �+�
A9DE3+35698HVX>�>�@"1�:579MqA%6^:
1�;U_U;U��:
69;U35<{7�:�<q35<�_UCG1�>2:5798�;U>�]a>�@
1+Cq4�A%;U<�`E:I6%;UDE>kO ]5:�R%C+;U<�`{7^3a< 69R%3a_[_ :�NG.


 �
	�pu	�'*�����S	��,���=�
� >�, N � R7" ( �Q: " N�&  "�8;>�,.� ( > � &'N � ,�� ( > � > N � ���Q>�,�� � ! �

� � � � ) � � 	 ��� � ' # 	f p���
8�>) � � "� "�,.��";R
P4� �Q:
�Q: "0<�> � � >�P4� ,.- � �! "$# %�&�(+* �!, - 8;>�, � ( > ���

��� � � ) 
 # ' � - * 	 # ��� ��� 	f � ��
P�: " ( " �
- ) 
 # � N & � > N � � � % " ( " &�� , �  5�;" (��
- * 	 # �4� ��� � N & < � ,I8$� � >�, > <�8 � &�N;N
	�� ( � /�
 � � 1 � � ,V� <�> (  � * �;> � ,IR�";R P4� �Q: ( "$#
N � ";8$� ��>.��� P4� �Q: &�� �0N�� 8;8;" N�N � % " �V&�( � � &�� R7" ( � %'& ��� % " NW&���N > � ,V� <�> (  �M* �;> � ,IR7"�R
P4� �Q: ( " N � ";8$� ��> ��� & ,IR N�� 8$:��Q: & � �

�+ 



� � � * 	Qm � ��� � m �(+ �

� � � 6 :V" ( "3� NE& ���  "$#�R�� % " ( -��!,.- N "�� � "�,I8;" � � ! 	 !���� � & ,IR & � > N � � � % "E8;>�,.� �!, � > ��N
< � ,I8$���Q>�,��4	^F�� N�� 8$:��Q: & � �

� � #�� � � � 6 )�m �	� � % �&
� % �

	�
 � )

 � �

	 #�� � � ! ��� � � �0	16 � ) m �(+ �

6 : "�8�>),.� ( > � N ��! & ,�R � �
- � >�� &�� � *�&'N+*  � �2>'��� 8 &�� � * N � & �+� � �84�" �Q: "�> ( � -��!, # � m �


 �
	[	��2	?� 
 �
	�pu	['�������	��v���=� �
?Q6s8�:
Au:
_UR%>�:5@+CG1�>PA%8�3
NT<x6%8�:�6 6%8�>T\�35A9;=69;U]5> VX4?<�7^6%;U3a< % 	 # � �
4�A%>�@x;=< B R%3a\�3aA%;U6%;U35<

 �. �B;=AB<�35<"O ;U<�7^R9>�:
A9;U<�`�:�_=3a<�`r6%8�> 7^_U35A9>�@aOQ_=3+3a\�A9C+A%6%>*D�� AEA935_U4�6%;U3a<�A��P;UDE\�_UC+;U<�`t698�:
6
� � # � � ��	����u;UAP1�3a4�<�@+>�@h4�<�;�VX3aR%DE_UCGNT;U698WR9>�A%\�>�7^6H693q;=<?;=69;S:
_[7^35<�@";=69;U35<�A�.

/T8�> ��R%A962>�|a4�:�6%;U35<B3
Vu6%8�>G7^3a<+6%R%3a_U_=>�@EA9C+A%6%>*DY;UAD�
�' � � � ) 
 # ' � - * 	 # ��� ��� 	f ad��

/T8�;UAE;UAE698�>t>�|a4�:�6%;U35<�3�V{: A%6^:
1�_U>t_U;U<�>�:�REA9C A96%>�D A%4�1 9k>�7^6%>�@ 6%3 6%8?> 1�354�<�@+>�@
:5@�@";=69;U]5>G\�>�R%694�R%1�:
6%;U3a< * 	 # � 	���� � ����.�/T8�>�R9>^VX3aR%>�� � ' � 	�������;UA :�_UA%3E1�354?<�@+>�@r4�<?; V�35R%DB_UC
NT;U6%8ER9>�A%\�>�7^6H693q6%8�>H;U<�;U6%;S:
_[7^3a<�@+;U6%;U35<?A�.

U
g�;=A96%>�<�7^>{:
<�@E4?<�;S7^;U6QCq3
Vu6%8�>HA935_U4�6%;U3a<�AT3
]5>�R % ( ;=AP6%8+4�A >�<�A94�R%>�@ .��R935D}6%8�>q>^g�\�R9>�A%A9;U35<r3
V � � ��;U62;UA 6%8�>�<rV�354�<�@ 6%8�:�6 � � 	����9	X6^:
Ma>�<v:�AG:xVX4�<�7^6%;U35<
3
V 6%;UDE>2:�_=3a<�`q:xA%C+A%69>�D�� ATA%3a_U4�6%;U35<��u;UAT1�354�<�@">�@[.u/ <�@BA%3q;UAT;U6%A���R%A96�@+>*R%;U]5:
69;=]a>�	X1+C
4�A%;U<�`x6%8?>GR%>�`a4�_S:
R9;=6QCq\?R%35\�>�R96%;U>�A2;UDB\�3aA%>�@ 4�\�3a< * 	 #�� � �����*.B R%3a\�3aA%;U6%;U35<1 �. �q698 4?AE:
\�\�_U;U>�A�.�?Q<y\�:�R%69; 7k4�_S:
R�� %�	 # � 	������x6%>*<�@+Aq6%3rA%3aDE>q_U;UDE;U6
]5:
_U4�> % + !8- 	 � m��+� � � �# � 	������ �?6%>*<�@+AG693W�*>�R%3��u:
<�@ # � 	����H6%>�<�@+AG6%3h��>*R%3t;�V ��� 	����H@+3+>�A
<�356�.8 >2<�3
N \�R%3�7^>*>�@h1+CW7^3a<+6%Rj:a@+;S7^6%;U3a<�.

/2A%A94�DE>H698�:
6 �(� 	���� @+3+>�A2<�3a6269>�<�@h693E��>�R93�.�/T8?>�< ��� � # � 	������ �"6%>�<�@+AH6%3E�*>�R%3�.E�uC
4�<�;�VX3aR%D�7^35<+6%;U<+4�;U6QC.� :�<�@IA%;U<�7^> * 	 m � ��� � m9	 7k35<�@+;U69;=3a< 	�� �+� * 	 # � 	���� � ��� :�_=A93H6%>�<�@"Au6%3
��>�R93�.�Uu|a4�:
69;=3a<� adT698�>�<q1�>�7^35DB>�A 6%8�>P>�|a4�:�6%;U35<x3
V�: A%6^:
1�_U>T_U;U<�>�:
R
A%C+A%69>�D A%4�1 9k>�7^6%>�@
6%3h:
< :a@�@+;U6%;U]5>H\�>�R%694�R%1�:
6%;U3a< NT8�;S798 :
A%C+DB\�6%3a6%;S7�:
_U_UCx]5:
<�;UA%8?>�A�.H/ A :B7^35<?A%>�|a4�>�<�7^>��
' � 	���� 6%>�<�@+AG6%3h��>*R%3�.���R935D 698�>{>kg"\?R%>�A9A%;U35< 3�V � � ��6%8�;UAH;U<t6%4?R%<r;=DB\�_U;U>�AT6%8�:�6 � � 	����
6%>�<�@+AT6%3q��>*R%3I�?C+;=>*_ @";=<?` :q7^3a<+6%Rj:a@+;S7^6%;U3a<�.

/T8�>�R%>kVX35R9>�� � � 	����PDq4�A%6T:
A9C+DE\�69356%;S7�:�_U_=CI6%>�<�@ 6%3x��>�R%3�.
�2;ML[>�R%>*< 69;S:
6%;U<�` 6%8�>r>^g�\�R9>�A%A9;=3a<�3
V �(� NT;U6%8�R9>�A%\�>�7^6r6%3y69;=DB>��2:�<�@y4�A9;=<?`�698�>

7^35<+]a>�R%`a>�<�7^>G3�V ��� 	����T:
<�@�� � �# � 	������ �a6%3q��>*R%3I�?N >H`a>�6D�
�� � 	���� � 
 *


 �
	 #�� 	���� � ��� - ; 	���� � � � * _U;=D

��� (��
; 	���� � m 	f �iD�

��d



K+;U<�7^> � +� �
	 # � 	���� � ���T;UAH4�<�;�VX3aR%DE_UCE7^3a<+6%;U<+4�354�A�	�;=69A269;=DB>{@+>�R9;U]5:
6%;U]a>G;UA21�354�<�@">�@V�+���(� 	����+��:
<�@ 6%8+4�A � +� �

	 # � 	���� � ���+�+69>�<�@B6%3q��>*R%3�	 � :�R%1�:�_S:
6D� AP_U>�DEDh:���.
�uC 4�A%;U<�`TA9;=DB;U_ :�R�:
R9`54�DB>�<+6%A���35<?>u351�6^:
;U<�A[698�:
6[698�>u6%;UDB>^O$@">�R%;U]5:
69;U]5>[3
V � +� �

	 # � 	���� � ���
:
<�@ � � +� � �

	 #�� 	���� � ���P6%>*<�@h6%3x��>�R93�.
�uCBR%>�\�>�:
69;U<�`q6%8�>HA^:
DE>T\?R%3�7^>�@+4?R%>q:
APDW:
<+Cx6%;UDE>*A :
AT<�>�7^>�A%A^:
R9CD�?N >HA%8?3
N 698�:
6

� � +� � �
	 #�� 	���� � ���P6%>*<�@+A2693{�*>�R%3�� 	A� -*,.- 
 ��.�/T8�>�R9>^VX3aR%> �

_U;=D
��� �

� % �&
� % �

	 
 � )

 � �

	 # � 	���� � ����� � � m 	f aJ��

/2A%A94�DE>h<�3
N}6%8�:
6 %,+ !8- ;=AE@"; L[>�R9>�<+6EV�R%35D���>�R93�.T/T8?;=Aq;UDB\�_U;=>*A{698�:
6�� � #�� 	������ �
R%>�Dh:
;U<�AP_S:
R%`a>�RT6%8�:
6TA%3aDE>H\�35A%;U69;=]a>HR%>�:�_�<+4�Dq1�>�R 60	XNT8�;S798t7�:
<t1�>{7�:�_S7^4�_S:
69>�@ VXR%3aD
% + !8- ��. /T8�>u\�R9>�]+;=3a4�As7k35<+]5>�R9`5>�<�7^>TR%>�A94�_U6�;UA[6%8?>�<{<?356�7^3aDE\�:�6%;U1�_U>�NT;U6%8H698�> 7^3a<�@+;U6%;U35<
	 � ;=DB\�3aA%>�@x3a<h6%8�>HV�4�<�7^69;=3a< * 	 # �4� ����.�T>�<�7k>�� % + !8- ;UAE>�|54�:
_2693 ��>�R93�:
<�@ # � 	����q:
A9C+DE\�69356%;S7�:�_U_=C 7^3a< ]a>�R%`a>�Ah6%3 ��>*R%3�.
/T8�>�< � 1+Cr4�<�;�VX3aR%D 7k35<+6%;U<+4�;U6QCv:�<�@r4�A9;=<?`t6%8�>h7^35<�@+;U6%;U35< 	�� � * 	 # � 	���� � ���H6%>�<�@+Aq6%3
��>�R93�.

?Q< ] ;U>�N 3�V26%8�>B>^g�\�R%>�A9A%;U35< 3
V � � �u:
A9C+DE\�69356%;S7�:�_u7^35<+]5>*R%`5>*<�7^>h3
V ' � 	����G693t��>�R93
R%>�:a@+;U_UCxVX35_U_U3
NTA�.

�

� !+& ���	��� � >�\�>�<�@+>*<�7^>q3
Vu698�>GV�4�<�7^69;=3a< * 	 #�� � ���P4?\�3a<t6%8�>I_ :�A%6 A%6j:�6%>x]5:
R9; :�1�_U>
' # ;UAu<�3a6uR%>�|a4�;UR9>�@qNT8�>*<E6%8?>TVX4�<�7^6%;U35< )�� � 	jF�� ;UAuA%69R%;S7^69_=Cq\�35A9;U6%;U]5>P35< %x. /T8�>2R9>�:
A935<
;UA26%8�:
6 ' # 	����24?<�7^35<�@+;U6%;U35<�:�_U_=CE7k35<+]5>�R9`5>�AH693W�*>�R%3h;U<t6%8?;=AH7�:
A9>���@+4?>{693E6%8?> 7^3a<+]5>�R$O
`5>�<�7^>G3
V �% 	 # � 	������T693{�*>�R%3 	 79Vj. \?R%3+3
Vu3
V�B R%3a\�3aA%;U6%;U3a<� ?. ����.

?Q6 7�:
<q1�>T<�3a6%>�@x698�:
6u3a<�_UCG6%8?>�7^3a< 69R%3a_�;U<�\�4�6 ��� @+>�\�>�<�@"AT35<x6%;UDE>P>^g�\�_U;S7^;U6%_UCH] ;S:
6%8�>IVX4�<�7^6%;U35< * 	 # �4� ���*. 8 >xNT;U_=_ R9>^VX>�RG693h6%8�;UA VX4�<�7k6%;U35< :
AH6%8?> �s!+����#Q�%� �u�
����	�� �+;=<
35R^@+>�R2693E>�A96j:�1�_U;=A98 :q\�:
Rj:�_U_=>*_�NT;U6%8tNP>�_U_�M+<�3
NT<�\�R%3a1�:
1�;U_U;UA%69; 7 `a_=3a1�:
_[DB;U<�;UDq;=��:
6%;U3a<
DE>�698�3�@+A��+:
<�@x4�<�@+>�R9_U;=<?>26%8?>�\?R%;UDW:�R%CGR935_U>T3
V�698�;UA 69>�R%D ;U<q698�>G7^35<+6%R935_ �a; . >5. VX3aRj7^;U<�`
F%DB356%;U3a<VH{:
AT_U3a<�`E:
A 6%8�>xA%C+A%69>�D 8�:�A2<�3a62R%>�:5798�>�@�6%8�>x@+>�A%;UR9>�@t>�|54?;=_U;U1�R9;=4?DY\�35;U<+6��
6%8+4�AP\�R%>*]5>�<+6%;U<�`x6%8?>�A9C+A%6%>*D�� A A96j:�6%>TV�R%35D}7^35<+]5>*R%`5;U<�`I6%3x356%8?>�RT>�|a4�;U_U;=1?R%;U4�Dl\�35;U<+6%A�.

/�7�7^3aRj@+;U<�`B6%3?B R%3a\�3aA%;U6%;U35<A ?. �7�+NT8�>�<r35<�>I;=AT3a<�_UCE;U<+6%>�R9>�A%69>�@r;U<h6%8�>GR9>�`54?_ :�6%;U35<
3
V #�� 	 :�A2;U<W7*:
A%>I3
VuDE3a1�;U_=>TR9351�356T\�:�6%8BVX3a_=_U3
NT;U<�`.�+�+:
<+CEA94��W7^;U>�<+6%_UCER9>�`54?_ :�RT;U<�\�4�6� � 	����+��NT8�;S798�@+3+>�Aq<�3a6 :�A%C+DE\?6%3569;S7�:
_U_UCt6%>*<�@ 6%3r��>�R%3��T7�:
< 1�>h4�A9>�@[. /T8�;UA{_U>�:�]a>�A
6%8�>x4�A9>�RHNT;=698 A935DB>HVXR%>*>�@+35D 7k35<�7^>*R%<�;U<�`t698�>q7%8?35;S7^>x3
V 698�;UA�;U<�\?4�6�. �?35R ;=<?A%6j:�<�7^>��
4�<�;�VX3aR%D >^g�\�3a<�>�<+6%;S:�_�7^3a< ]a>�R%`a>�<�7^>r3
V � � # � 	������ �
693 ��>�R93,;UAq351�6^:
;U<�>�@ NT8�>�< � � � 	������
R%>�Dh:
;U<�A _ :�R%`a>�RH6%8�:�< A935DE>I\�3aA%;U6%;U]5>x<+4�Dq1�>�R�. �2698�>�RGA94��W7^;U>�<+6{7^3a<�@+;U6%;U3a<�A VX35R >^g+O
\�3a<�>�<+6%;S:�_ 7^35<+]a>�R%`a>�<�7^>h3
V � � #�� 	������ � 6%3t��>*R%3I��NT8�;S798,@+3t<�3a6GR%>�|a4�;UR9> � � 	����G693t8�:�]5>
:
_UNT:�C AP6%8?>{A^:
DE> A%;U`5< ��Dh:�C :�_UA%3E1�>{@+>*R%;U]5>�@ .E��3aRT>^g�:
DB\�_U>���;�V�� ���� 	������?;=AT1�354?<�@+>�@��
;U6 ;UATA%4��W7^;U>�<+6T6%3q8�:�]a> � ��� 	������"\�>*R%;U3�@+;S7�:
_U_UCq_S:
R%`a>�RT6%8�:
<hA%3aDE>2\�35A9;U6%;U]5> < 4?Dq1�>�R�.

?�V�698�>�:�\�\�_U;S7�:
69;=3a<GV�4�R%698�>�RuR9>�|a4�;UR%>�AT698�>TR%>�`a4�_S:
69;=3a<{3�V ' � 	XA96j:
1?;=_U;U��:�6%;U35<G3�Vs: DE3
O
1�;U_U>GR%3a1�3a6{:
1�354�6G: ��g�>�@ @+>*A%;UR%>�@ 7k35<+��`a4�Rj:�6%;U35< �[VX3aRH>^g�:
DE\?_=>��+��6%8�>*< B R%3a\�3aA%;U6%;U35<

��i



 �.4 HA94�`5`a>�A%69A2;UDE\�_U>�DB>�<+6%;U<�`H:x6%;UDE>^OQ]5:
R9C+;=<?`2V�>�>�@+1�:a79M ��� .�?Q<h1�3a6%8t7�:
A9>�A��?6%8�>HA^:
DE>
7^35<+69R%35_[_S:�N � � 	X3aR � � �P1�:�A%>�@B3a< ��� # � �! 
";# N 8 &�� �!,.-27�:
<h1�>G4�A9>�@[.

/T8�>v7k35<�@+;U69;=3a<�AE;UDB\�3aA%>�@y1+C /T8�>�3aR%>�D  �.4  4?\�3a<�6%8�> :V" & �Q# < � ,I8;� � >),�:�R%>r<�356
A%>�]a>�R%>x:
<�@h7�:�<W>�:
A%;U_UCq1�>GDE>�6�. �?35RP>^g�:
DB\�_U>��+6%8?>2V�35_U_U3
NT;=<?`�698�R%>*>GVX4?<�7^6%;U3a<�AD�

* 	 # ��� ��� � � � # � � � � =
� & 	���� 	f 7���

* 	 # �4� ��� � � % #�$ �&
� % 


8 � =
� & 	�� � ��� ' � ( � 	f 76��

* 	 # �4� ��� � � % #�$ �&
� % 


8 �
5 � 
 	�� � 'D� ( � � � �5 � 
 	�� � ' � ( � � - � =
� & 	�� � ��� 	f ac��

	XNT;U6%8 8 ���� mV��� ���� m ��� ���� m ��:
<�@	� ! �� � � NT8�>�< � �� ,��PAj:�6%;UAQV�CW698�>�A9>{7^35<�@+;U6%;U35<�A�.��3aRH6%8�>x��R9A%6HV�4�<�7^69;=3a< �
6%8�;UAH;UAG351+]+;U354�A�. �?35RH698�>qA%>�7k35<�@vVX4�<�7^69;U35< �[698�>q\�R93 3�V 7*:
<
1�> VX354�<�@h;U< �4 aJ��$. /T8�>GAj:�DE>G\?R%3+3
Vu1�:�A%;S7�:
_U_UCW:�\�\�_U;U>�A2693q6%8�>x6%8?;=R^@BVX4�<�7^6%;U35<�NT8�;S7%8
\�R%>*A%>�<+6%A�6%8�>T:5@�@";=69;U35<�:�_�VX>�:
694�R%>P3
V�1�>�;U<�` 4�<�;�VX3aR%DE_UCT1�354�<�@+>�@INT;=698GR%>*A%\�>�7^6u693 :�_U_5;U6%A
:
R9`54�DB>�<+6%A�. ?Q6 7�:
<q1�>T<�3a6%>�@x698�:
6u;U6 ;UAu<�3a6u<�>�7^>*A%Aj:�R%Cq693G4�A%> A%;U<+4�A%3a;S@+Au:
6u;U<+6%>�`aRj:�_=_UC
R%>�_S:�6%>�@vVXR%>�|a4�>*<�7^;U>�A��T:�A{3a\�\�3aA%>�@ 6%3r6%8�>BA%3a_=4?6%;U35< \�R935\�35A9>�@ ;=<
�edp���$. ?Q< V :a7^6�� 698�>
6%8�>*35R%>*D ;U<�@+;S7�:�6%>�AH6%8�:
62;U6H;UA2<�3a6H>�]5>�<r<�>�7k>�A%A^:
R%C 693E4�A9>{69;UDE>^OQ\�>*R%;U3�@+;S7 VX4�<�7k6%;U35<�A��
:
AP;U6T;=A2:�A%A94�DE>�@ ;U<WDB35A96u6%;UDE>kO ]5:�R%C+;U<�`HVX>�>�@+1�:579MBA%6j:�1�;U_U;=��:
6%;U3a<EA%694�@+;U>�A�.

��3aR \�R^:57^69;S7�:
_
\�4�R%\�35A9>�A���698�>G7%8?35;S7^>H3
Vu6%8?>A:V" & �Q# < � ,I8;� � >),{;UAT;UDE\�35R96j:�< 6�1�>�7*:
4�A9>
6%8�> 3
]5>�R^:
_U_[7^35<+6%R935_[\�>�RQV�35R%Dh:
<�7k> 	 :�A%C+DE\?6%3569;S7�:
_�7k35<+]5>�R9`5>�<�7^>HRj:
69>���69;UDE>P<�>�>�@+>�@h6%3
>�<+6%>�RT:IA%DW:�_U_ 1�:
_U_�7k>�<+6%>�R9>�@h35<q�*>�R%3���A%>*<�A%;U6%;U]+;U6QC{NT;U698ER%>*A%\�>�7^62693G\�>�R%694�R%1�:�6%;U35<?A��U.U.=.��
7^R%;U69; 7*:
_U_UCv@+>*\�>�<�@+Aq4�\�35<,698�;UA 798�3a;S7^>5.�/T8�;UAx8�:
Ax1�>�>�<�798�>�79M5>�@ 1 Cr6%8?> :�4�6%8?35Rx;=<
A%;UDq4�_S:
69;U35<�. / < :
<�:�_UC A9;UA���`a;U]5>�<BVX4�R96%8�>*R���:�_=A93q>^g�\�_S:
;U<�A NT8 Ch698�>HVX4�<�7^6%;U35<?A: �6B:
<�@
 5cr:
R9>W1�>�696%>�Rh6%8�:
<  ��rNT;U6%8 R%>�A9\�>�7^6t6%3 698�>h;U<�@+4�7^>�@�:
A9C DB\�6%3a6%;S7�:�_ 7^3a<+]5>�R9`5>�<�7k>
Rj:�6%>5. �?35RT698�>{_S:�A%6H6QN 3xV�4�<�7^69;=3a<�A�� 6%8�>x\�:
R^:
DB>�6%>�R9A 8 � :�<�@
� � �[NT8�;S798 798�:�Rj:57k6%>�R9;=�*>6%8�>BF%A9_U35\�>+Hh3
V * 	 # �4� ���T<�>�:�RG6%8?>{3aR%;U`5;U< # � � mV��8�:�]a>{1�>�>�<rVX3a4�<�@h693h8�:�]5>xDq4�798
;U<���4�>�<�7^>H35<E698�>H6%R^:
<�A9;=>*< 6T69;UDE>T<�>�>�@+>�@ VX35RP6%8?>�A9C+A%6%>*D�� A A935_U4�69;=3a<�AP6%3x`5>�627^_U3aA%>H6%3
��>�R93�.E�P:
A9; 7*:
_U_UCD�?6%8�>G_S:�R%`5>*R26%8?>�A%>x\�:
R^:
DB>�6%>�R9A�:�R%>���6%8?>{A98�35R96%>�RH6%8?>G6%R^:
<�A9;=>*< 6H69;=DB>
;UA�.

����
 � [�e�g�`je��_[��Ei g�`�� �?c���a 
 �'`be � � ������	Ea:
�	'i aQe�� ���E]8[�e��7e g `jash
5[�e�� � 
����Oe 
(�V`be g�^ � 
 c �E` � �7e_iT`j[�eEashC
5asi �
?Q<�6%8?> \�R%>�]+;U354?AWA9>�7^69;=3a< � 6%8�> 69;=DB>^OQ]5:
R%C+;U<�`�VX>�>�@"1�:579M�_S:�NTAE\?R%35\�35A9>�@�VX3aRE\�35;U<+6QO
A%6^:
1�;U_U;U��:
69;=3a< :
R9>E:
6G_U>�:�A%6G3�V 7k_ :�A%A 	 � NT8�>�< 6%8?>xVX4�<�7^69;U35<
) � � 	jF�� ;=<+]a35_U]5>�@�;U< 698�>
>^g�\�R%>*A%A%;U3a<t3
V 6%8�>G7^3a< 69R%3a_ � � ;UAT;=69A%>�_�Vu@+;ML�>�R9>�<+6%;S:
1?_=>I35< %x.8 >GA%8�3
N ;U< 698�;UA�A9>�7^69;=3a< 6%8�:�6H6%8�>E:�1�3
]a>{Z[C+:
\�4�<?3
]5OQ1�:�A%>�@r:
\�\?R%3 :a798 A96%;U_U_�:�\+O
\�_U;U>�A���:�62_U>�:
A96T;U<W698�>{d O$@+;UDB>�<�A%;U3a<�:
_[7�:
A9>���6%3q698�>{@+>�A9;U`5<t3�V�A96j:�1�;U_=;U��;U<�`q7^3a< 69;U< 4?354�A
VX>�>�@"1�:579M+A{NT8?; 798y:
R%>h<�3a6{@+;ML[>�R%>�<+69; :�1�_U>t:
6G��>*R%3�. /YA94�1�7k_ :�A%Aq3�V !��[pu	��s!+�
�������S�S)

��J



�
	���>�!+� ; !+��� 6%;UDE>kO ]5:�R%C+;U<�`GV�>�>�@+1�:a79M AH;UA�:�_UA%3W@">�R%;U]5>�@��[4�A9;=<?`E;S@+>�:�A�\?R%>�A9>�<+6%>�@r;U< :
R%>�7k>�<+6�7^3a< ]a>�R%`a>�<�7^>xRj:�6%>HA%694�@+CB1 Chz �efP_U35A%Ma>�CE:
<�@Wz 4�R%R^:�CE;U<�� ��i��

Z[>�6T4�AT698+4�A�7^3a<�A%;S@+>*R26%8?>�698�R%>*>{@+;UDE>�<?A%;U35<�:�_�798�:�;U<�>�@aO�VX35R9D A%C+A96%>�D@�
����
�+����� � �+��� �  ��  �+� � 	f a���

:
<�@B6%8?>�4?A%4�:�_EF%A9;U`5<VHIVX4�<�7k6%;U35<��
=
��� & 	 � � ��� � ��� � � m

� � ��� ��� m 	 dam��

8 >s8�:�]5>u698�>uV�35_U_U3
NT;=<?`uR%>�A94�_U6��
NT8?; 798G;UA |54?;=69> :
_U;UM5>�B R935\�35A9;=69;U35<� �. � ;U<G6%8?>u6%8�R9>�>^O
@+;UDE>�<?A%;U35<�:�_57�:
A9>2>^g�7^>*\�6u6%8�:
6u:H@+;ML�>�R9>�<+6 Z C :�\�4�<�3
]aOQ_=;UMa>�V�4�<�7^69;=3a< �5:�A%A%3�7^;S:�6%>�@xNT;U6%8
:{@"; L[>�R9>�<+6�7^3a< 69R%3a_�_S:�N �5;UAT4�A9>�@(�

 �
	�pu	�'*�����S	��,���=n
�!< �(� 	����9� N � ,V� <�> (  �M* 8;>),.��� , � > �7NA& ,IR � ��� 	�������� N �;> � ,IR7"�R � & ,IR
� <��Q: "0<�";"�R�� & 8 O 8;>�,.#
� ( > �)�

�/� � � )  D� � =���� & 	 �/� �$	 � �� ��� � �� � � ) "��� � � � * )  )�m � ) " )�m � 	18	��
 � 8 �  7�
	 dp���

� N &����"� � ";R���>��Q: " N+*�N ��"� �
���4�Q: "�,S�Q: " � > N � ��� % "0< � ,I8;� � >), �
% 	 � �4� �  � � �

  	�	 � � � � � � #� - 8 � �
)  8 �  � � 	 d� ��

� N ,I>),.#��!,I8 ( " &'N � ,.- &�� >�,.- & , *�N+*�N ��"+ (' N9N > ��� � � >�,�� & ,IR &�N+*  � ��>�� � 8 &�� �M* 8;>�, % " ( -�" N
�2> N >) " � �! �� � %�&��)� " % + !8- � 3�> ( ";> % " ( � �(� 	���� %�	���� &�N+*  � �2>'���Q8 &�� � * ��"+,IR N ��> 4�" ( > �6 : " ( " <�> ( " �9� < ��� 	�����R7>�" N ,I>'� &�N+*  � ��>�� � 8 &�� �M* �2"�,IR ��> 4�" ( >��E�Q: "�, % + !8- � m��
P�:D�Q8;:��!, � �.( ,��  � � � " N �Q: & � � � 	���� & ,IR �  	���� &�N+*  � ��>�� � 8 &�� �M* �2"�,IR���>*4�" ( > �


 �
	[	��2	?�2���s!+	��
!+&b���=n �
�T3569>u6%8�:
6[6%8?>uVX4?<�7^6%;U3a<�% 	 � ��� �  � ;=A
>�]5>*R%C+NT8�>�R9> @+;ML[>�R%>*< 69;S:
1�_U>u>^g�7^>*\�6u:
6 � � � m

NT8�>�<'8 �  �. /T8�>G7^35<+69R%35_[_S:�N � � 	 � ��� �  �� ����;=A2:�_UA%3G>�]a>�R%C+NT8�>*R%>{7^3a<+6%;U<+4�354�A��+>^g�7^>�\�6
35<t698�>xDW:
<?; V�35_S@ � � � mqNT8�>*< 8 �  �. B R93
]+;=<?`E6%8?>{>^g�;UA%69>�<�7^>h:
<�@ 4�<�;S|a4�>�<�>�A9AG3
V
6%8�>TA9C+A%6%>*D�� AuA%3a_U4�6%;U35<?Au;UA 698 4?AuA%_U;U`58+6%_UCGDB35R9>2@+;7�W7^4�_U6 ;=<q698�>2\�:
R%69;S7^4�_S:
R 7*:
A%> NT8�>�R9>
8 �  �.�/T8�;UAP6%>�798�<�;S7�:�_s@+;7�W7^4?_=6QCqNT;U_U_[_U>^VX6P1�>x:
A%;S@+>H8�>*R%>5.
�2;ML[>�R%>*< 69;S:
6%;U<�` %�	 ��� � �� �[NT;U6%8GR9>�A%\�>�7^6�6%3269;UDE>u:
_U35<?`2:PA%C+A%69>�D�� A�A935_U4�69;=3a<H`5;U]5>�A��

�% � 8 � �
8 �  � �(�%=
��� & 	 � � �;	 � �� � � � �� � - � �

)  � 	 dad��

���



:
<�@��+R9>�\�_S:57k;=<?` � � 1+CE;U6%AP>^g�\�R9>�A%A9;=3a<vdp� �
�% � � 8 � �

8
) "
)  �! � 	 d�iD�

/T8�>{69;UDE>G@+>�R9;=]5:�6%;U]5>I3
V % 	���� ;=A 6%8+4�AG:
_UNT:�C+A2@+>^��<�>�@ :
<�@h<?35<+OQ\�3aA%;U6%;U]a>���NT8�;S7%8
\�R%3
]a>�A 6%8�:�6 � �/� 	������
:�<�@&� �� 	������
:
R9>T4�<�;�VX3aR%DE_UC 1�3a4�<�@+>�@xNT;U698{R9>�A%\�>�7^6P6%3H;U<�;U6%;S:
_�7^3a<+O
@+;U6%;U35<?A�. /2_UA93I� �%�	����P;UAT1�3a4�<�@+>�@t:
<�@ % 	����T7^35<+]a>�R%`a>�AH6%3qA%3aDE> _=;UDB;=6 ]5:�_=4?> @">�<�3569>�@
:
A*%,+ !.- .qzh3aR%>�3
]a>�R��[A9;U<�7^> �! � 	����H;UAH4�<�;�VX35R9DE_UCE7^3a< 69;U< 4?354�A�	X;U69A�69;UDE>{@+>*R%;U]5:
69;=]a>{;UA
1�3a4�<�@+>�@V�+� �% 	����G:
A9C+DE\�69356%;S7�:�_U_=Ct7^3a<+]5>�R9`5>�Ax6%3t�*>�R%3 	��P:
R91�:
_S:
6�� AG_U>�DEDh:���.0� >�<�7^>���  	����P6%>*<�@+A2693q��>�R93�.

/T8�>H\�R%3�@+4�7k6 � � 	���� �  	����T:�_=A93{69>�<�@+A 6%3q��>*R%3�.0/u:
M+;U<�`G;U6%AT69;=DB>�@+>*R%;U]5:
69;=]a>2`a;=]a>�AD�
�
� � 	 ���D�! � � � � � � � ) "D��� �� � )  � � 	 � �� � � � #� 	 daJ��

?Q6�;UA[4�<�;�VX3aR%DE_UCT7^35<+69;=<+4�3a4�As:�_U35<�`T:TA9C A96%>�D@��A935_U4�6%;U3a< ��A9;=<�7^> :�_U_
6%>�R9DEA�;U<+]53a_U]5>�@ ;=<
6%8�>TR9;U`58+6QOQ8�:
<�@GA9; @">TDE>�Dq1�>�R�3�V�6%8�>T\?R%>�]+;U354�A�>�|a4�:
_U;U6QC{:
R9>T1�3a4�<�@+>�@E:
<�@G4�<?; V�35R%DB_UC
7^35<+69;=<+4�3a4�A�. ?Q6T6%8+4�A 6%>�<�@+AT6%3q��>*R%3I�?1+CW�P:
R%1�:
_S:
6�� AP_U>�DEDh:�.��TA9;U<�`q6%8�>G7^3a<+]5>�R9`5>�<�7k>
3
V �  	����T6%3h��>*R%3I� 6%8�;UA2;U<t694�R%<r;UDE\�_U;U>�AP6%8�:�6 �(� 	���� � � 	����T69>�<�@+AG693E��>*R%3�.GfP3aDq1�;U<�;U<�`
6%8�;UA
R%>�A94�_U6uNT;U6%8x6%8�>�V :57k6s698�:
6 ��� 	���� �  	����
69>�<�@+Au693H��>�R%3��53a<�>P351�6^:
;U<�A�698�:
6 ��� 	���� % 	����
6%>�<�@+AT6%3q��>*R%3�.

�

/2Ax;=< 6%8�>B\�R%>*] ;U3a4�A{A9>�7^69;=3a< �P;U6G;UA{<�3a6 @"; �W7k4�_U6G6%3 @+>�R9;=]a>qVXR935D 6%8?>�R%> : ���! 
"$#
%'&)(+* �!,.- V�>�>�@+1�:a79M 7^3a<+6%R%3a_ � � NT8�;S798 �57k35Dq1�;U<�>�@ NT;=698{698�>T:
1�3
]5>T7^35<+6%R935_ ��� �
`5_U351�:
_U_UC
:
A9C DB\�6%3a6%;S7�:�_=_UCrA%6^:
1�;U_U;U��>�Ah6%8�>r35R9;U`5;U<J	 � � � m � ��� � m � �� � m7��. / A94�1�A9>�6t3
V
A%4�798 7k35<+6%R935_UA���8�:�]+;U<�`x6%8�>q:5@�@";=69;U35<�:�_[\�R%3a\�>�R96QCt3
VuDh:
M+;U<�`G6%8?>{A9C A96%>�D@� ATA%35_U4�69;U35<�A
7^35<+]a>�R%`a> !��[pu	�� !+�����X�����S) 6%3q��>�R93I�?;=AT\?R%35\�35A9>�@h<�>kg"6�.

 �
	�pu	�'*�����S	��,��� �
� >�, N � R7" ( �Q: " 8;>�,.� ( > � �/� �7N ";R � , � ( > � > N � ��� >), � � #
8;>� �"� "+ 
"+, �2";R9P4� � : �Q: " <�> � � >�P0�!,.-
���  "$# %'&)(+* �!,.-
8�>),.� ( > �)�

� � � � ) � � � - * 	 ��� � ��� . ) � )�m 	 d7���
P�: " ( " � :V" : " & �Q# < � ,I8$���Q>�, * 	 �/� � ��� � N5& 8;>�,.� �!, � > ��N < � ,I8$��� >),�R�"��4,I";R�>), %�� % ( ���P0� 8;"ER�� �E" ( "+,.� � & � � "E" % " (+* P�:V" ( "5"���8�" � �4 &�* �;"9>�,=�Q: "  & ,V� <�> � R ���7� m�� � , � <�> (  �M*�;> � ,IR�";R P4� �Q: ( " N � ";8$�E��> ��� & ,IR P4� �Q: � &)( � � &�� R7" ( � %'& ��� % " N &���N > � ,V� <�> (  � * �;> � ,IR7"�R

P4� �Q: ( " N � ";8$�4�2> �AP�: "�, � � �� m �6�P > & R7R�� � � >�, &�� 8;>),IR�� � � >), N &�( "9�! � > N "�R ��� >),��Q: "�8;:V>�� 8;"�> <9�Q:D� N < � ,I8$���Q>�, �
� � � * 	 m � ��� � m � + �
� � � + � � �� m � � +� �

	 � ��� ���
R7>�" N ,I>'� &�N+*  � ��>�� � 8 &�� �M* ��"+,�R
��> 4�" ( >�P : "�,0���2"�,IR N
�2>�� ,	�4,V� � *

��6



6 : "�, �
��� 6 :V"E> ( � -'� , ) � m=> <3�Q: "E8;>),.� ( > � � ";R N+*�N ��"� � N - � >�� &�� � *5&'N+*  � �2>'��� 8 &�� � * N � & � � " �
�X����� � �Q:��Q: " � &)( � � 8 � � &�( 8;:V>�� 8;" �

* 	 �/� � ��� � ) � =
��� & 	 ��� �9	 � �� � #� � =�� & 	�>���� . > �� m 	 d76��
� :V"A> ( � -��!,=) � m � N�� O >^g�\�35<�>*< 69;S:
_U_UCEA%6^:
1�_U>SP4� �Q: ( " N � ";8$� ��> � :V" 8�35DB35`5>*<�>�354?A

<�35R9D � 	,)�� � 	 � ��� � � $����� - � � � � $%�(�� - � ��� � #� ��� � � #	� �!,S�Q: " N "+, N " �Q: & � �

�� )�m � 
 � )�m � � 	,)B	������ - � � 	,)B	 m7��� 5 � 
 	 � �9��� � � ;�
 8�6�6�� � m 	 dac��


 �
	[	��2	?� 
 �
	�pu	['�������	��v��� � �
K+;U<�7^>E698�>hAj:�DE>E7^3a< 69R%3a_ � � :
Ax;=<�B R%3a\�3aA%;U6%;U3a<y �.edh;UAx4�A%>�@��u698�>h1�3a4�<�@+>�@"<�>�A%A

3
V � ��� 	������P:
<�@ � ���� 	������
VX3a_=_U3
NTAIVXR%3aD 698�>t\�R9>�]+;U354�A9_=C >�A%6^:
1�_U;UA%8?>�@�1�354?<�@+>�@+<?>�A%Ah3
V
% 	 � � 	���� � �  	������u:
<�@IV�R%35D 698�>P��R%A96 A9C+A%6%>*D�� Au>�|a4�:�6%;U35<qNT8�;S798E7�:�<E1�>2;U<+6%>�R9\�R%>�69>�@h:
A
6%8�>H>�|a4�:�6%;U35<h3�V�:IA%6j:�1�_U>G_U;U<�>�:
RPA%C+A96%>�D \�>�R%694�R%1�>�@�1+CE:x1�3a4�<�@+>�@B69>�R%Dr.

/2A�:q7k35<�A9>�|a4�>�<�7^>7�
� ��� 	�������;UAT1�354�<�@+>�@r:
_U35<�`q:
<+ChA%C+A96%>�D@� ATA935_U4�69;=3a< ��;UDB\�_UC ;U<�`
;U<E6%4?R%<h6%8�:�6 � �(� 	������?:
<�@�� �� � 	�������:�R%>H1�354�<�@">�@[.�2<?> 7*:
<EA98�3
NyVXR935D 6%8?>�R%>���:
A2@+3a<�>2;U<B6%8�> \�R%3+3
V 3
V B R935\�35A9;=69;U35<_ ?.edV�a6%8�:�6 �% 	����
:
<�@ �  	���� 6%>*<�@r6%3h��>�R93I�
NT8�;U_U> %A	���� 6%>�<�@"AG6%3hA%3aDE>G_U;UDE;U6P]5:
_U4�>q@+>�<�3a6%>�@ :�A*% + !8-q.
/T8�>�R9>^VX35R9>�� 	 � � 	���� � � � � #� 6%>�<�@+AH6%3_ �% + !8-
��;UDB\�_UC ;U<�`I6%8�:�6 � � 	���� 6%>�<�@"A2;U6%A9>�_�V 6%3qA935DE>
_U;=DB;U6s]5:�_U4�> � ��� + !.-x.

Z[>�6
4�A�:
A9A%4�DB>s698�:
6 � ��� + !8- ;UA[<�356[>�|54�:
_56932��>*R%3�. /T8�>�R9>u>^g�;UA%69A�:P69;UDE>9� 
 A94�798{698�:
6
� � � 	������ )�� )�mx;�V � ) � 
 .4��R935D 698�>G>^g�\�R9>�A%A9;=3a<t3
V �(� :
<�@ 6%8�>{7k35<�@+;U69;=3a<�AT;UDE\�35A9>�@
4�\�35< * 	 � ��� ����� ;U6G6%8�>*<�:
\?\�>�:�R%Aq698�:
6 ��� 	����H;UAx;=< 698�;UA{7�:�A%>h4�<�;�VX3aR%DE_UCt7^3a< 69;U< 4?354�A
NT8�>�< � ) � 
 . /T8�>TR%>�A94�_U6%A 3
V(B R%3a\�3aA%;U6%;U35<` �.edP698�>�<q:
\�\�_UC+.�?Q<x\�:
R96%;S7^4�_S:
R�� �(� 	����
Dq4�A96
6%>�<�@x6%3H��>�R93
	XA9;=<�7^>T35698�>�R%NT;UA9> � � 	���� NP354?_ @ 6%>�<�@x693G��>�R93I�aC+;=>*_ @";=<?`�:H7^35<+69Rj:5@"; 7k6%;U35<I�*.
��R935D 6%8�>�>^g�\�R%>�A9A%;U35<q3�V �(� ��;=6[698�>�<q7^35DB>�A�698�:
6 ' 	���� � � ) �'��� 	���� - * 	 � ��� + !.- � ��� 6%>�<�@+A
6%3x��>�R93�.4/T8?>�69;UDE>^O%@+>�R9;=]5:�6%;U]5>T3�V ' 	���� �

�
� � ' 	���� � � ) � �(� 	���� - 
 *


 �
	 � ��� + !.- � ���

;=Aq4?<�;�VX35R9DE_UC 7^3a< 69;U< 4?354�AqNT8�>*<
� ) � 
 �T:
<�@ 6%8+4�Aq69>�<�@+AB6%3 ��>*R%3
	 � :�R%1�:�_S:
6D� A
_U>�DEDh:���.��T>�<�7k>�� � ) �'��� 	���� - � +� �

	 � ��� + !8- � ���P6%>�<�@+AH6%3q��>�R93�.E�?R%3aD 6%8?> 7^3a<�@+;U6%;U3a< 	 �
;UDE\�35A%>�@E3a< 698�>x8�>�:
6 VX4�<�7^69;U35< � � +� �

	 � ��� + !8- � ���H@+3+>�AH<�3a6�69>�<�@�6%3h��>�R93t;U<t6%8?;=AG7�:�A%>5.
/T8�>�R9>^VX35R9> ��� 	����T@+3+>�A <�356T>*;=698�>�RT69>�<�@h693q��>�R%3���C+;U>�_S@+;U<�`q:{7^3a<+6%Rj:a@+;S7^6%;U3a<�.�/��� + !8- ;=AH698 4?A�<?>�7^>�A9Aj:
R9;U_=Cr>�|a4�:�_u6%3h��>�R93�.x/2A9C+DE\�69356%;S7�:�_s7^3a<+]5>�R9`5>�<�7k>E3
V � � 	����
6%3x��>�R93E6%8?>�<BVX35_U_U3
NTA ;UDBDq>�@+;S:
69>�_UCHVXR%3aD 6%8?>H��R%A96TA%C+A%69>�D�� AT>�|a4�:�6%;U35<h:
<�@ VXR935D 698�>
7^35<�@+;U6%;U35< 	 � .

��c



/T8�;UA27^35<�7k_=4�@+>�A2698�>H\�R%3+3�V�3�VsR9>�A%4�_U6 ; �*.

/T8�>HA%>�7^3a<�@hR9>�A%4�_U6 ;=AT;U<�A9\�;UR%>�@ VXR935D :GR9>�7^>�<+6HNP35R%MB1+CEz �efP_=3aA%Ma>�CW:�<�@hzh4�R%R^:�C
� ��i���NT8�3H8�:�]5>�8�:5@I6%8�>T;S@+>�:T3
V[4�69;=_U;U��;U<�`��H:�NTA%M+; � A R%>�A94�_U6%Au3a<G8�35DB35`a>�<�>�3a4�A�A9C A96%>�DBA
� �+ ���693GA%694�@+Cq6%8?>�:
A9C+DE\�69356%;S7�:�_�7^35<+]5>*R%`5>*<�7^>HRj:�6%>23�V�A93
O%7�:
_U_U>�@ � >�P " ( <�> (  yA9C A96%>�DBA
A%4�1 9k>�7^6%>�@t693EA%6^:
1�;U_U;U��;U<�`x6%;UDE>^OQ]5:
R9C+;=<?`GVX>*>�@+1�:a7%M+A�.�?Q<t6%8?>G6%8�R9>�>^O%@+;UDE>�<?A%;U35<�:�_s7�:�A%>��
6%8�>H\�3
N >*RPVX35R9DY:
<�@B698�>{798�:
;U< VX35R9DY:
R9>G;U<qV :a7^6T6%8�>HA^:
DE>a.

Z[>�6P4�Au3a<�_UC{R9>�7�:
_U_�8�>�R9>��+1+C{4�A9;U<�`G6%8?>2Aj:�DE>T<�3a6j:�6%;U35<�AP:
Au;U<�� ��i����
698�:
6T:HA%C+A96%>�D�) � � 	,)��
3
V�@+;UDB>�<�A%;U3a< &x;UA�A^:
;S@ 6%321�> : >� 
>$-)"�,I";> �7N > <E> ( R�" ( 4�" ( > NT;U6%8HR9>�A%\�>�7^6P6%3
6%8�>9R�� � & � � >�,T3a\�>*Rj:
6935R�����) � 	�� � # � � � ����� � � � � � # � � ��NT8�>�R9>T6%8�> ) ! � As:
R9>u\�35A%;U69;=]a>u;U<+O
6%>�`a>�R%A��
;�V�� � �) � � 	�� � )��+� + �$)�m?. �?35R[>kg?:�DE\�_U>��*_U;=<?>�:
R[A9C A96%>�DBAs:�R%>P8�35DB35`5>*<�>�354?A
3
V 35Rj@">�RT��>�R93ENT;U6%8hR%>*A%\�>�7^6H6%3q698�>G@+;U_ :�6%;U35<q3a\�>*Rj:
6935R	� � ) � 	
� ��� � ����� � � ��# �1� .

/ :V>� 
>;-�"�,I";> �7N ,I> (  :
A%A93�7^;S:
6%>�@rNT;=698 698�;UAH6QC \�>q3
VPA%C+A%69>�D ;=AG:B\�35A%;U69;=]a>{3a\+O
>�Rj:�6%3aRE;U<�6%8?>hVX35R9D � 	,)�� � 	�� !�% #!�% � � � ! � �
� � ! � � � � NT8?; 798�A^:
69;=A$��>�Ah6%8?> \�R935\�>�R%6QC
� 	�� � ) � � � � 	 ) �*.4?Q<q698�>2_U;U<�>�:�R�7*:
A%>7�+A%4�798W: <�35R9D ;UAu698�>T4�A94�:
_�U 4�7^_U;S@+>�:�<q<�35R9D .
�T3a6%>T6%8�:
6��a;U<q6%8�> `5>�<?>�Rj:�_�7�:�A%>��?6%8�;UAu<?35R%D ;UAu<�3a6u>�|a4�;U]5:
_U>�<+6 6%3x6%8?>T4�A%4�:�_ 
 O <?35R%DBA�.

?Q62;UAH6%8�>�<r\�35A%A9;U1�_U>{693W@+>^��<�>q6%8�>x<�3a6%;U35<t3�V � #�"�� � >),I"+, ��� &���N � & �+� � � � * :
A VX3a_=_U3
NTA��
6%8�>q>�|54?;=_U;U1�R9;=4?D \�3a;=<+6C) � mh3
V2:h@+;ML�>*R%>�<+6%;S:�_ >�|a4�:�6%;U35< �) � � 	 )��G;UA{7�:�_U_=>�@ � O
>^g�\�3a<�>�<+6%;S:�_=_UCBA%6j:�1�_U>{;�Vu6%8?>�R%>q;UA�: <�>�;U`58+1�354�R98�3+3�@�� 3�V�) � mE:�<�@r7^35<�A96j:�< 69A �
:
<�@ � A94�798W698�:
6��

� 	,)B	������ - � � 	,)B	Qm���� 5 � 
 	 � �9��� � � ;�
 8�6�6 � � m � )B	Qm�� ���
/T8�>uDW:�;U<2R%>*A%4�_U6�3�V�;U<+6%>�R9>�A%6 8�>�R9>��
\�35;U<+6%>�@ 354�6
1 C	�H:�NTA%M+;�	�� �+ ����
Z[>�DBDW:� ?. ����\?\�.

J5m� ��+�?;UAT6%8�:�6��?VX35R A%4�798 :xA%C+A%69>�D NT;U698 � 	 )��21�>�;U<�`h7^35<+6%;U<+4�3a4�A���6%8?>G35R9;=`a;U< ) � m
;UA ��'*)[& p ��	����Q�
�?�X��)�'*���!<s��!t� �G���u� 	�� ��)�� �G�X�B� ' � #9! �[p�	�� !+�����X�?�X��),'�����< ��! .9?Q<
35698�>�RuNP35R^@+A��+:
A9C DB\�6%3a6%;S7�:�_5A%6^:
1�;U_U;U6QCH;=DB\�_U;U>�A � O >^g�\�35<�>*< 69;S:
_�A%6j:�1�;U_U;=6QC.�,9k4�A%6 :�Au;U<{698�>
_U;=<?>�:
Ru7�:�A%>5. 8 >TNT;=_U_�:�A%A94�DE>T8�>*R%>���:�A ;U<q6%8?>2NP35R%Mx3
Vsz � fP_U3aA%M5>*C{:
<�@Bzh4�R9Rj:�C.�5698�:
6
6%8�;UATR9>�A%4�_U6 >^g�6%>�<�@"A�693q6%8�>x7�:
A9>G3
Vu6%;UDB>^O \�>�R9;=3�@+;S7 A%C+A%69>�DEA�. /T8?;=AT;UAT\�R9351�:�1�_UCE69R%4�>��
1�4�6TNP>HDq4�A%6T7^35<�7^>�@+>G698�:
62:xR9;U`535R9354�AP]5>*R%;���7�:�6%;U35<h3
V 6%8�;UAT\�35;U<+6 ;UATA96%;U_U_[<�>�>�@+>�@[.

fP35DE;U<�` 1�:579Mx6%3G698�>H\�R%3+3�V�3
V[6%8�>CB R%3a\�3aA%;U6%;U35<%� A�\�3a;=<+6u;U;!�+�a;U6u;UAuA%;UDB\�_U> 693G]5>�R9;�VXC
6%8�:�6�698�> 7k35<+6%R935_U_U>�@HA%C+A96%>�DB�
NT;U6%8G698�> 7k35<�A9; @">�R%>�@x8?>�:
6
VX4�<�7^6%;U35< ��;UA 8�3aDE35`a>�<�>�3a4�A[3
V
35R^@+>�Ru��>*R%3GNT;U6%8xR%>*A%\�>�7^6T6%3I6%8�>2@+;U_S:
69;U35<�����) � 	
� � � � � � �/� � � � $%� �� �+�+:
<�@I6%8�:�6 :
<
:
A9A%3�7^;S:
69>�@q8�3aDE3a`5>�<�>*354�A � O <?35R%D ;=A�6%8�>H35<?>�7^3a<�A%;S@+>�R9>�@B;U<q6%8�> B R935\�35A%;U69;=3a<�. K+;U<�7^>
:
A9C DB\�6%3a6%;S7�:�_ A96j:�1�;U_=;U6QCx8�:
AT:
_UR9>�:5@+Cx1�>�>�<h\�R%3
]a>�< �a6%8�>HA9>�7^35<�@E\�35;U<+6u3�V B R%3a\�3aA%;U6%;U35<
 �. i�9^4?A%6PVX3a_=_U3
NTA�VXR%3aD 6%8?> : VX35R9>�DE>*< 69;U35<�<�>�@��H:�NTA%M+; � ATR%>�A94�_U6�.

�

/T8�>u\�35A%A9;U1�;U_=;U6QC 3
V�>^g�6%>�<�@+;U<�`2698�;UA�6QC+\�>�3
V�R%>�A94�_U6 6%3TA%C+A96%>�DBA�3
V�8�;U`a8�>�Rs@";=DB>�<�A9;=3a<
NT;U_=_�1�>�698�>GA94�1 9^>�7^6 3
V VX4�694�R%>HA96%4�@+;U>�A�.
��:�6j: VXR935D :HA%;UDq4�_S:�6%;U35<H3
Vs:I7^35<+6%;U<+4�3a4�A � OQ>^g�\�35<�>�<+69; :�_U_=CxA%6^:
1�;U_U;U��;U<�`TV�>�>�@+1�:a79M �

;U< 698�>W7�:�A%>h3
V2:h4�<?; 7kC"7k_=>kO 6QC+\�>E]5>*8�;S7^_U>��u:
<�@rNT;U698 6%8�>B\�:
R^:
DE>*6%>�R 8rA9>�6x>�|a4�:
_P6%3
6%8�R9>�>���:�R%>x\�R%>*A%>�<+6%>�@r;=<�6%8�>�� � ; � �
!�'B� � � 	�� �5< ��:�<�@ � �=� .E/T8?>{A9;=Dq4?_ :�6%>�@h7^3a<+6%R%3a_
_S:�N�6^:
Ma>�A2;U<+6%3q:57�7k354�<+6T6%8?>GDE3�@+;���7�:�6%;U35<x\�R935\�35A%>�@h;U< K">�7^6%;U3a< d?. i�.

���



/T8�;UATA%>�7^69;U35<r\�R%3
]+;S@+>�A 4�A2NT;U6%8h>�_U>�DB>�<+6%A NT8�;S7%8hNT;U_U_�1�>G4�A9>�@t;U<h6%8?>HVX35R96%8�7k35DqO
;U<�` @";=A^7^4�A9A%;U35< 7k35<�7^>*R%<�;U<�`B6%8�>{:�A%C+DE\?6%3569;S7�:
_�Rj:�6%>H3
V 7^3a< ]a>�R%`a>�<�7^>q:
A9A%3�7^;S:
69>�@hNT;U6%8
]5:
R9;=3a4�APA%6j:�1�;U_U;=�*;=<?`HVX>�>�@"1�:579Mt7^35<+69R%35_
Aj798�>�DB>�AT\�R935\�35A%>�@h;U<E6%8?>G_U;=69>�Rj:�6%4�R9> VX35RT<�3a<+O
8�35_U3a<�35DB; 7�NT8�>�>*_=>�@hDE3a1�;U_=>PR%3a1�3a6%A�.

����� X i�� ��] g�[sg�`�
5ash 
�aOg���[ � 
5[�e ��� 
 ���7e�
(�
��R935D K">�7^6%;U3a<  ?.4 V�uNP>t:
_UR%>�:5@+C M <?3
N 6%8�:�6��PNT8�>�<�4�A%;U<�`r6%8�>r7^35<+6%R935_ _ :�N  ����l " 
NT;U6%8 ) � � 	 ��� � � )��� � � ��� � 	�)��� � ) m��+� 6%8�>E7^3a<+]5>�R9`5>�<�7k>E3
V � � # 	������ ��693h��>�R%3 �
��� � 	��<u!E!��[pu	�� !+�����X��� .I?Q<�@+>�>�@�� ��� 	�����N 3a4�_S@x356%8?>�R%NT;UA%>H7^35<+]a>�R%`a>26%3x��>�R93q>^g�\�3a<�>�<+6%;S:�_=_UC
:
<�@x698�>2;U<+6%>*`5Rj:�_ 	 �
 � �(� 	1�V��� ���xNP354�_S@x<�3a6 @+;U]5>*R%`5>a.�/T8�;UA NP354�_S@I1�>H;U<E7^3a< 69Rj:a@+;S7^6%;U35<NT;U6%8h6%8�>IV :a7^6�	X\�35;U<+6%>�@h3a4�62>�:
R%_U;U>�R;�2698�:
6H@+;U]5>�R9`5>�<�7^>q3
Vu6%8?;=AH;U<+6%>�`aRj:�_�;UAH<�>�7^>�A9Aj:�R%C
6%3x6%8�>x:
A%C+DB\�6%3a6%;S7�:
_[7^3a< ]a>�R%`a>�<�7^>I3
V�� � # � 	������ �+693{�*>�R%3�.

��R935D 6%8?>qA%;UDq4�_S:
69;=3a<h3
V2:EA9DE3+35698t6%;UDB>^O ]5:�R%C+;U<�`xVX>�>�@+1�:579M 7^35<+69R%35_P:
\�\�_U;U>�@�6%3
:q4�<?; 7kC"7k_=>7�[;U6�8�:
AG:
_UA%3B1�>*>�< 351�A9>�R%]a>�@r;U< �4 ���� 698�:
6H698�>{<?35R%D 3�V 698�>xA%6j:�6%>q]a>�7^6%3aR
@+;S@t<?356G7^35<+]a>�R%`a>q6%3t��>*R%3hV :�A%69>�RG6%8�:
< � $ #� VX3aRHDE35A962;U<�;U6%;S:�_�7k35<+��`a4�Rj:�6%;U35<?A�.
/T8�;UA
;UA2Dq4�798tA9_=3
NP>�R 6%8�:�< 698�>{>kg"\�35<?>�<+6%;S:
_uR^:
69>{3�V 7^35<+]a>�R%`a>�<�7^>B6%8�:�6 7*:
<t1�>q351�6^:
;U<�>�@
;U< 698�>E7�:
A9>q3
VT<�35<?_=;U<�>�:
RHA%C+A%69>�DEAI6%8�>q_U;U<�>�:�R�6^:
<�`a>�<+6{:
\?\�R%3�g�;UDW:�6%;U35<B3
VTNT8�;S7%8 ;UA
7^35<+69R%35_U_S:
1?_=>a.E?Q6 ;=AG7^_S:�;=DB>�@q;U< � �|����698�:
6H;U62;UAH<�3a62\�35A%A9;U1�_U>{693W:5798�;U>�]a> "�� � >),I"+, ��� &��
N � & �+� � � � * V�35RP<�35<�8?35_U35<�3aDE;S7�A%C+A%69>�DEAT1+CE4?A%;U<�`xA%DE3+3a6%8S	 @"; L[>�R9>�<+6%;S:
1�_U>H>�]a>�R%C+NT8�>�R9>��
6%;UDE>kO \�>�R%;U3�@+;S7 VX>*>�@+1�:a7%M+A�.S?Q< Dh:
6%8?>�DW:�6%;S7�:
_
6%>�R9DEA���698�;UA�DB>�:
<?A�698�:
6I6%8�>qA9C 69>�D�� A
6%R^: 9^>�7^6935R9;=>*A�7�:�<�<�356TA^:
69;=A$VXCE698�> VX35_U_U3
NT;U<�`H;U<�>�|a4�:
_U;U6QC(�
� � )B	������ � -�� � � )B	 m���� ��5 � 
 	 � ����� + )B	 m7� � & =�;�� 5 ; 
 5�&
�<8�6�6 : 5�& �%5 
 5�� ; & ' 5 
�;

	 da���
VX35RPA%3aDE>2\�35A9;U6%;U]5>HR%>�:
_�<+4�Dq1�>�R9A�� :
<�@ �
.
/T8�>2\�R^:57^69;S7�:
_[A9;=`a<�;���7�:�<�7^>H3
V�698�;UA R9>�_S:
6%;U3a< �+NT8�>�<B;=6P;UA A^:
69;=A$��>�@��+;UAP6QN 3�VX35_S@+A���;!�

A%Dh:
_U_�;U<�;U69; :�_�>*R%R%3aR%A 7�:
<�<?356�\?R%3�@+4�7^>�_ :�R%`a>s69Rj:�<�A%;U>�<+6s@">�]+; :�6%;U35<?A[A%;U<�7^> � � )B	������ � � � � � )B	 m���� � �
:
<�@ ;U; �P:
_U_[A935_U4�6%;U3a<�A >*<�@h4�\t7^3a< ]a>�R%`a;U<�`{693q��>�R93E>^g�\�35<�>�<+69; :�_U_=C+.

?Q6q;=AxNP35R%698y<�3569;=<?` 698�:
6q698�>�A%>r6QNP3 \�R935\�>�R%69;U>�A��TR9>�`5R9354�\�>�@y4?<�@+>�RB6%8�>hA%69R%3a<�`
7^35<�7^>�\�6 3
Vs>kg"\�35<?>�<+6%;S:
_
A%6j:�1�;U_U;=6QC.�5@+3q<?356T<�>�7k>�A%A^:
R%;U_UCh8�35_S@ 6%35`a>�6%8?>�R�.

��3aRs>kg?:�DE\�_U>���6%8�>T\�;U>�7k>�NT;UA%>^O%7^35<+69;=<+4�3a4�AP6%;UDE>^OQ;U<+]5:
R%;S:�< 6?VX>�>�@+1�:579Mq_S:�N,\?R%35\�35A9>�@
1+C,fT:
<+4�@�:�A :�<�@yK+35R^@�:
_U>�< ;=<J�������
VX35Rq\�35A96%4�R9>hA%6j:�1�;U_U;=A^:
69;=3a< 3
VG:r4�<�;S7^C�7^_U>��u3a<�_UC
C+;=>*_ @"A 698�>HVX3a_=_U3
NT;U<�`HR%>*A%4�_U6D�

� � )B	������ ��- 	�� � - � � � � )�	Qm���� � ��5 � 
 	 � ����� 	Xi+m��
Uu:5798EA935_U4�69;=3a<E7^35<+]a>�R%`a>�AT6%3x��>�R93q>^g�\�3a<�>�<+6%;S:
_U_UC.�
1�4�6P6%8�>HA9_=;U`a8 69>�A%6P;U<�;U6%;S:
_?>�R%R935R��

35RG\�>�R96%4�R91�:
69;=3a< �uDh:�Ct\�R93"@"4�7^>h6%R^:
<�A9;=>*< 6E@">�]+; :�6%;U35<?AG6%8�>BA%;U��>h3
V2NT8?; 798 ;=Ax_S:
R9`5>�R
6%8�:�<EA935DE>H7^35<?A%6j:�<+6�.

?Q<W8?;=A2@"3"7k6%35R^:
_ @+;UA%A%>*R%6j:�6%;U35< �  a������K+35R^@�:
_U>�<h\�R935\�35A%>*A�:
<?356%8?>�R2;U<+6%>�R9>�A%69;U<�`W7^3a<+O
6%R935_+NT8�;S798qDW:�C21�>TA%>*>�<E:
Au: 6%;UDE>kO ]5:�R%C+;U<�`TDE;�g�6[3
V[35\�>�<+OQ_U3 3a\ :�<�@ VX>�>�@+1�:579M{A96%R^:
6%>kO
`5;U>�A���7k35<+6%;U<+4�354?A2NT;U6%8tR9>�A%\�>�7^6x6%3h69;=DB>���1?4�62<�3a<+OQA%DE3+3a6%8h;U<t6%8�>xA%6^:
69>q]5>�7^6935R�. �T>

 5m



A%8�3
NTAH698�:
6G698�;UA{7^3a< 69R%3a_�� NT8�;S7%8,:�\�\�_U;U>�AH6%3 :�<+C 798�:
;U<�>�@ OXVX3aR%D A%C+A%69>�D��
C+;=>*_ @"A�698�>
VX35_U_U3
NT;U<�`H\�R%3a\�>*R%6QC(�

� � )B	������ ��- � 	 � � )B	 m7��� � �/5 � 
 	 � ����� 	Xim���
NT8�>�R%> � 	^F ��;=AP:�8 � &�N;N�� # < � ,I8$� � >�, 	X;Q. >5.
A%6%R9;S7^6%_UCq;U<�7^R9>�:
A9;=<?`{:
<�@xA94�798q6%8�:�6 � 	 m7� �

m��PNT8�;S798h;UAT<�356 _=;U\�A^798�;U6%�G:
R9354�<�@B��>*R%3�.�B R%>�7k;=A9>�_UCD��698�>{@+>�R9;U]5:
6%;U]a>�3�V � 	 � �P6%>*<�@+AH6%3
;U<+��<�;U6QCqNT8�>�< � 6%>*<�@+A2693q��>�R93�.

/T8�;UAT\�R%3a\�>�R96QCh8�:
AT1�>�>�< 7*:
_U_U>�@ � #�"�� � >),I"+, ��� &���N � & ��� � � � * .�?Q6T;UATN >�:
M5>*RT6%8�:�<W698�>
4�A%4�:
_5>kg"\�35<?>�<+6%;S:
_+A%6^:
1�;U_U;U6QCT<�3569;U35<H;U<G6%8�>�A%>�<�A9>T6%8�:�6�A9DW:
_U_�;U<�;U6%;S:
_
>�R9R%3aR%A3	X3aR�\�>�R%694�RQO
1�:
69;U35<�A;�s7*:
<q\�R93"@"4�7^>269Rj:�<�A%;U>�<+6 @+>*] ;S:�6%;U35<�A 3�V�Dq4�798x_S:
R%`a>�Ru:
DB\�_U;=694�@+>5. �T>�698�>�R%698�>^O
_U>�A%A���;U6T;UAT1�>�696%>�RH698�:
<ti+mG;U<h6%8?>GA%>�<?A%>x6%8�:�626%8?> @">�]+; :�6%;U35<?A2:
R%>I<�356T_U3
NP>�R%1�354�<�@+>�@
1+CtA%3aDE>G\�35A9;=69;U]5>q7^35<�A96j:�< 6�.q/2AI;=<r6%8?>q\�R%>�]+;U354?A 7*:
A%>7�u:
_U_ A%35_U4�69;U35<�AH6%>*<�@r6%3h��>�R93
>^g�\�3a<�>�<+6%;S:�_=_UCq;U<E698�>G:
1�A9>�<�7^>x3
V \�>*R%6%4?1�:
69;=3a<�A�:a7^6%;U<�`x35<h698�>HA%C+A%69>�D .

?Q<W698�>G\�R9>�]+;U354�ATA9>�7^6%;U3a< ��:xA9>�623�V�7k35<+6%;U<+4�354?A 69;=DB>^OQ]5:
R%C+;U<�`HV�>�>�@+1�:a79M A���<�3562@+;�VSO
VX>�R9>�<+6%;S:
1�_U>q:
6G698�>q35R9;U`5;U< ��8�:�]5>x1�>�>�<,A98�3
NT< 6%3hA98�:
R9>q6%8�>qA^:
DE>x6QC+\�>q3�V A96j:�1�;U_=;U6QC
\�R%3a\�>*R%6QC.�+;=<h698�>H6%8�R9>�>^O%@+;UDE>�<�A9;U35<�:�_�7�:
A9>5.

fP35<�7^>*R%<�;U<�` 6%8�> 7�:
A9> 3�VGA%DE3+3a6%8y6%;UDE>kO ]5:�R%C+;U<�`hVX>�>�@+1�:579M+A�� A%4�7%8�:
AB6%8�>r35<?>�A
@+>�R9;=]a>�@B;U<E6%8?>{K+>�7^69;U35<A �.4 V�+;U6P;UATA%;UDE\�_U>T693q]5>�R9; V�Cq6%8�:�6TN >H8�:�]a> �

� � )B	������ � - � � � )B	Qm���� � 	Xi� ��
VX35RPA%3aDE>2\�35A9;U6%;U]5>G7^3a<�A%6^:
<+6 � .

?Q<�@+>�>�@ �+VXR935D B R935\�35A9;=69;U35<A �. ���+:
<�@E4?A%;U<�`q6%8?>�_U>�696%>�R�) ;U<�A96%>�:a@h3
V # �
� � ) � 	������ �0- � � %A	 ) � 	������ - � � %�	,) � 	Qm���� - � � � � ) � 	 m7��� � 	Xi+d��

�TA%;U<�`x6%8?>G\�R%3a\�>*R%6%;U>�A 3
V 6%8�> VX4�<�7^6%;U35< * 	,) � � ����;=<+]a35_U]5>�@x;U<h6%8?> 7k35<+6%R935_[>^g�\�R9>�AQO
A%;U35<%�

� * 	,) � 	���� � �����.- �  � � ) � 	������ � - � � �  � � ) � 	Qm���� � 	XiaiD�
:
<�@ VXR935D >�|a4�:�6%;U35<% 5d 	XNT;U6%8 ��� ;=<?A%6%>�:5@h3�V ' � � �

� � � � - =�� 
 	 � � � 	 m���� � � � �  ) 
 #
� � ) � 	Qm���� � � 	Xi+J��

�T>�_S:
69;U35<qi� x;UAP6%8+4�A Aj:
69;UAQ��>�@BNT;U6%8 � � � � - =�� 
 	�� ��� � � 
��� # ��.
��3aRG>^g�:
DB\�_U>���NT;U698�:
_U_ 7k35<+6%R935_T` :�;U<�A )4!G:
<�@ ) 
 # 6j:�M5>�< >�|a4�:
_T693 3a<�>��u:�<�@,:

VX4�<�7k6%;U35< * 	 ) �4� ���PA94�798h6%8�:�6 �  � �7��6%8?>�< � � � �G:�<�@ � �  �.

/T8�;UA >�A96j:�1�_U;=A98�>�AP6%8�:�6 A9DE3+35698q6%;UDE>kO ]5:�R%C+;U<�`TVX>*>�@+1�:a7%M+A2:�R%>��+;U<EA935DB>TA%>�<�A9>���_U>�A9A
A%>�<?A%;U6%;U]5> 6%3x;U<�;U6%;S:
_�>*R%R%3aR%A 6%8�:�<E6%8?> : VX35R9>�DE>*< 69;U35<�<�>�@x<�35<+OQA%DB3+356%8IVX>�>�@+1�:579M+A�.0/T8�>
F%\�R9;S7^>+Ht\�:�;S@�VX35RG698�;UA{6QC+\�>E3�V2R%351?4�A%69<�>�A%AB;UAG6%8�:�6{698�>EA9C+A%6%>*D�� AGA%3a_U4�6%;U35<?A{@+3r<�356
7^35<+]a>�R%`a> 6932��>�R93{:
A V :
A96u:
A�>kg"\�35<?>�<+6%;S:
_U_UC . ?Q<HV :57k6��
;U<G]+;U>�N 3
V�6%8�>T:
1�3
]5>T@+;UAj7^4?A%A%;U3a< �
35<�>G7�:�<h35<�_UCq>^g�\�>�7^62693q8�:�]5>��

 ��



� � )B	������ �.- � � � )�	Qm���� � � 	���� . � 	 m7� � � � _U;UD
��� (��

� 	���� � m 	Xi.���

NT8�>�R%> � 	����I;UAG:t@+>�7^R9>�:
A9;U<�`hVX4�<�7^6%;U35<rNT8�;S798,@+3+>�AG<�3a6G6%>*<�@r6%3h��>�R93 :
A V :
A96{:
A
>^g�\�3a<�>�<+6%;S:�_=_UC+. �?35RP>^g�:
DE\?_=>�� � 	���� � 	�� - ��� $ #� �+;=<q698�>G7�:
A9>G3
V 6%8�>H7^35<+69R%35_ 7^35<?A%;S@aO
>�R%>�@h;U<��4 ����%.

/T8�>T\�4�R9\�3aA%>T3
V[6%8?>2:
1�3
]5>2@+;UAj7k4�A%A9;=3a<qN :�A 6%3GA94�DEDh:
R%;U��> 3a4�R :57k6%4�:�_�M+<�3
NT_U>�@+`5>
7^35<�7^>�R%<?;=<?` 698�>qA%6^:
1�;U_U;U6QC \�R935\�>�R%69;U>�A{3�V�7^35<+69R%35_U_U>�@r<�3a<�8�3a_=3a<�35DB;S7HA%C+A%69>�DEAI;=< 698�>
7�:
A9>T3
V�\�35;U<+6QOQA%6^:
1�;U_U;U��:
69;U35< ��:
<�@I6%3H\�35;U<+6s3a4�6 6%8�>2@"; �W7k4�_U6QC�693H351 9^>�7k6%;U]5>�_UC{7k35DE\�:
R%>
M+<�3
NT< �aA%DE3+3a6%8E:
<�@q<�3a<+O A9DE3+35698 ��VX>�>�@+1�:579MqA%3a_=4?6%;U35<�A�.uK+3IV :
R��5>^g�\�35<�>*< 69;S:
_[A%6^:
1�;U_�O
;U6QCD�?;=<�6%8�>q4�A94�:
_ A9>�<�A%>7� 3
V <�3a<�8�3a_=3a<�35DB;S7T]5>*8�;S7^_U>�AH8�:
AH<�3a6�1�>�>�< 3a1�6j:�;U<�>�@t:�<�@t;UA
_U;=Ma>�_UC{3a4�6T3
V R%>�:a798�. � 35<+OQA%DB3 3a6%8 	X6%;UDB>^O ;U<+]5:
R9;S:
<+6 35RT6%;UDB>^O ]5:�R%C+;U<�`D� VX>*>�@+1�:a7%Mt7^3a<+O
6%R935_UAuC+;U>�_S@+;U<�`H>^g�\�3a<�>�<+6%;S:
_[7^3a< ]a>�R%`a>�<�7^>H3�V�6%8�> A%35_U4�69;U35<�A 6%3x��>�R93I�+;U<x6%8�>H:
1�A9>�<�7^>H3
V
\�>*R%6%4?R%1�:�6%;U35<�AH:
<�@ DE3�@+>�_U_U;U<�`G>�R9R%35R9A���:�\�\�>�:
R 6%3E1�>xA%35DB>�NT8�:�6 A9>�<�A%;U69;=]a>{693E;U<�;U6%;S:�_
7^35<�@+;U6%;U35<�AP:
<�@ \�>�R96%4�R91�:
69;U35<�AT;U<q6%8?>�]+;S7^;U<�;U6QCx3
V���>�R93�.uK+DB3+356%8q69;UDE>^OQ]5:
R9C ;U<�` VX>�>�@ O
1�:579M+A2:
R9>G_U>�A%A A%>�<?A%;U6%;U]5>7��1?4�6�:�R%>{:�_=A93{_U>�A9AH>��W7^;U>�<+62;U<h6%>�R9DEAT3�V�:�A%C+DE\?6%3569;S7�:
_�Rj:�6%>
3
V27^35<+]a>�R%`a>�<�7^>5. /T8�;UAGA%69;U_=_P@+3+>�AG<�3a6GDE>�:�< 698�:
6I6%8�>�C,7*:
<�<�3a6GA%69>�>�Rx6%8�>BA%C+A%69>�D�� A
A%3a_=4?6%;U35<�A 693{:
<E:�R%1�;U6%R^:
R9;=_UCGA9DW:�_=_+<�>*;=`a8+1�3a4�R%8�3+3�@x3
V��*>�R%3q:
A VQ:
A%6P:
Au3a6%8�>�RT7^3a< 69R%3a_=A��
:
Au\�35;U<+6%>�@x354�6u;U<S�ed�����	SVX3aRu>^g�:
DB\�_U>�� :
<�@x;U_U_U4�A%69Rj:
69>�@x1+CGA%;UDq4�_S:�6%;U35<GR9>�A%4?_=69A ;U<��4 �6��%.
?Q6uA%8?354�_S@q:
_UA93�1�>2<?356%>�@��+6%8�:�6u\�>�R%694�R%1�:�6%;U35<?A :a7^6%;U<�`G3a<q<�35<?8�35_U35<?35DE;S7 A9C+A%6%>*DEA :�R%>
<�356 3
Vu>�|a4�:�_s;UDB\�3aR%6j:�<�7^>G@+>�\�>�<�@";=<?`W3a<h6%8�>xA%6^:
6%>q7^3aDE\�35<�>�<+6TNT8�;S798t;UA2\?R%;UDW:�R%;U_UC
:�L[>�7^69>�@(� :r@+>�]+;S:
69;U35<,;U<y: @+;UR9>�7^6%;U3a< 7k35DE\�:
6%;U1�_U>qNT;U6%8 6%8�>�]5>�8�;S7^_U> � AxDE3a1�;U_=;U6QCt;UA
7^_U>�:
R9_UC{<�3a6 :
A�A%>�]a>�R%>G:
AP:G@+>�]+;S:
69;=3a<qNT8�;S798q] ;U3a_ :�6%>�A 3a<�>23�V�698�>2A9C A96%>�D@� AuM+;=<?>�DW:�6%;S7
7^35<?A%6%R^:
;U<+6%A9	�_ :�6%>�R^:
_[DB356%;U3a<{3�V�:x7�:
R��+VX3aR >^g�:�DE\�_U>��*. �?4�R%698�>�R27^_S:�R%;���7�:�6%;U35<B3
Vs698�>�A9>
;UA%A%4?>�A2;UAP6%8+4�A2<?>�>�@+>�@ .

/T8�>qR%>�Dh:
;U<�;U<�`q3�V 698�;UAGA%>�7k6%;U35< ;UAG@+>�]a356%>�@r6%3 :BA%8?35R%6 	 :
<�@r<�356HC5>*6GR%;U`53aR%3a4�A��
:
<�:�_UC A9;UA :�6%6%>*DE\�69;=<?` 693v:a7�7^354?< 6 VX35Rq698�>t:
A9C DB\�6%3a6%;S7�:�_ R^:
6%>�3
V{7^35<+]a>�R%`a>�<�7^>t_U;UM5>
� $ #� 3a1�A%>�R9]5>�@�;U<hA%;UDq4�_S:
69;=3a<�A NT8�>�< :�\�\�_UC+;U<�`E:xA%DB3 3a6%8B6%;UDE>^OQ]5:
R9C+;=<?`HVX>�>�@"1�:579Mh6%3
:G<?35<�8�3a_U35<�3aDE;S7u4?<�;S7^C�7^_U>^O 6QC+\�>G]5>*8�;S7^_U>5.

/�:�M5>r6%8�> 6%8�R9>�>^O%@+;UDE>�<?A%;U35<�:�_GA%Ma>�NPOQA%C+DEDB>�6%R9; 7r798�:
;U<�>�@aOXV�35R%D 7^35<+69R%35_xA%C+A96%>�D
;U< 693{NT8?; 798B6%8�>G]a>�8�;S7^_U> � ATM+;U<�>�DW:�6%;S7P>�|a4�:�6%;U35<�A27*:
<h1�>I6%Rj:�<�AQV�35R%DB>�@(�

��(���+�(��� � �+�(� �  ��  � � ) � ��� � � - � � 	Xi.6��

:
<�@y:�A%DE3+3a6%8,69;UDE>^OQ]5:
R9C ;U<�` VX>�>�@+1�:579M,_S:�N 1�>�_U35<�`a;U<�` 6%3r6%8�>�A%>�6B3
V 7k35<+6%R935_UA
7^35<?A%;S@+>�R9>�@h;U< B R935\�35A9;=69;U35<A �.4 ��

��� � � ) 
 # �(� - * 	 � � � ���
� � � � )�� � �� 	Xi+c��

 " 



/2A%A94�DE;U<�`h698�:
6x6%8�>h7^35<+69R%35_P` :�;U<�A ) 
 # :�<�@
) � � :
R9>E_S:
R9`5>S	XNT8?; 798 A98�354�_S@ <�356
DE3�@+;�VXCr6%8�> :
A9C+DE\�69356%;S7�:�_TRj:�6%>t3�V 7^35<+]a>�R%`a>�<�7^> 3�V 698�>rA%35_U4�69;U35<�A;�+�P6%8�>���R9A%6t:
<�@
6%8�;UR^@qA%C+A96%>�D@� AT>�|54�:
6%;U3a<�ATA%4�`a`5>�A962698�> VX35_U_U3
NT;U<�`G:
\�\�R93�g�;=Dh:
69;=3a<�AD�

� ��� �
) 
 #

* 	 �/� � ��� 	Xi+���

�� � � ) �
) � � � � ��� 	 Jam��

/T8�>uA%>�7^35<�@q:�\�\�R93�g";UDh:
6%;U3a<T;=<�@+;S7�:
69>�A 6%8�:�6
� �  ��:�A%C+DE\?6%3569;S7�:
_U_UC @">�7^R%>�:
A%>*AuV :�A%69>�R
6%8�:�< � � � �M�+A%;U<�7^> ��� :
_UA%3x6%>*<�@+A2693q��>�R93�.

�TA%;U<�`x6%8?;=ATR9>�_S:
69;=3a<h;=<B6%8�>IA%>�7^3a<�@hA9C A96%>�D@� A >�|a4�:�6%;U35<%�
���� � � ) �

) � � � � � ��� 	 Jp���

NT8�;S7%8xA%8?3
NTAu8�3
N,698�>2R^:
69>T3
V�7^35<+]5>*R%`5>*<�7^>23�V ��� 6%3H��>*R%3q@+>�\�>�<�@+AP4�\�35<q6%8?>TA%;U��>
3
V � ��� ��.9?�V � ��� �?R%>�Dh:
;U<�>�@ \�>�R9;U3"@"; 7*:
_U_UCW_S:�R%`5>*R�698�:
6HA935DE>I\�3aA%;U6%;U]5>q7^3a<�A%6^:
<+6��[698�>�< �
:57�7k35Rj@";=<?`{693EJ���� � � N 3a4�_S@E7^3a<+]5>�R9`5>G693q��>�R%3q>kg"\�35<?>�<+6%;S:
_U_UC .

/�:�M+;=<?`G6%8�>I6%;UDE>2@+>*R%;U]5:
69;=]a>�AT3
V 1�3a6%8hDE>*Dq1�>�R9A 3�Vsi+���
� ��� �

) 
 #
� 
 *

 �/� � � �� - 
 *


 �
� 	 J� ��

:
<�@BA%;U<�7k> �
� � # � +�
� � �  1�>�7^35DB>�ATA%Dh:
_U_�;=<BVXR935<+6P3
Vs3a<�> �

� ��� �
) 
 #


 *

 �
	 ��� � ��� 	 Jad��

�TA%;U<�`x6%8?>{:
1�3
]5>H>^g�\�R9>�A%A9;=3a<t3
V �(� ;U<tJ����
���� � � ) �

) � � ) �
 # 	�

*

 �
	 ��� � ����� � �/� 	 J�iD�

/T8�;UA2R%>*_ :�6%;U35<�;=AH3�V ;U< 69>�R%>*A%6G1�>�7�:�4�A%>q;U62A98�3
NTAH8�3
Nl698�:
6 6%8�>E7k35<+]5>�R9`5>�<�7^>qRj:�6%>
3
V �/� 6%3q�*>�R%3q;UA27^3a<�<�>�7^69>�@�6%3q6%8?> 798�3a;S7^>G3
V 6%8�>H8�>�:
6QO�VX4�<�7^6%;U35< * 	 ��� � ����.

/�:�M5>��aV�35RP>^g�:
DE\?_=>7� :x\�>�R%;U3�@+;S7 VX4�<�7k6%;U35<hA%4�7%8t:�AD�
* 	 ��� � ��� � ��� � =
� & 	���� 	 JaJ��

�T35R9DW:�_=_UC.� 
 A%8�3a4�_S@ <�356
1�>uA9DW:�_=_U>�R[698�:
<I35<�>u;U<H35R^@+>�R 6%3T>*<�A%4�R9>2@+;ML�>*R%>�<+6%;S:�1�;U_=;U6QC
:
6P6%8�>I35R%;U`a;=<S	Q:
A R%>�|a4�;UR%>�@E;U<S/T8�>�3aR%>�D  �.4 7��.

/T8�>�< �?>�|a4�:
69;=3a<WJ�iq1�>�7k35DE>*AD�
���� � � ) �

) � � ) �
 # ��� � � ( � :<;�= 	���� � 	 J7���

�T>�\�_S:a7^;U<�` : ;�= 	���� � 1+CE;U69A2:�]5>�R^:
`5> ]5:
_U4�>Gm�FeJ �5698�>{:
1�3
]5> >�|a4�:
69;U35<hA%;UDE\?_=;���>*A :
A��
 5d



���� � � ) �
 �) � � ) �
 # ��� � � ( � 	 J76��

K+35_U4�69;=3a<�A�693H6%8�;UA >�|a4�:
69;U35<{:�R%>T3
V�6%8�>PVX3aR%DG	�35DE;U696%;U<�`2:27k35<�A96j:
<+6uDq4?_=69;U\�_U; 7*:
6%;�]5>
V :57k6%35R;� �

��� 	������ � $ #�
� 	 Jac��

fP35Dq1�;U<�;U<�`H6%8?;=ATR9>�A%4?_=6TNT;U698Wi+�{:�<�@hJ5J!�
��� 	������ � $ #� 	 Ja���

:
<�@��aV�R%35D}J5mV��JadV��:�<�@hJ5c��
�  	������ � $ � � #� � 	��am��

�T>�_S:
69;U35<�ATJ5c O2�am{:�R%>H6%8�>IDW:
;U<q3a4�6%\�4?6%AT3
Vu698�;UATA%M5>*6j798+O%:
<�:�_=C+A9;=A9	�NT8�;S798WDh:�C{1�>
N 3aR%Ma>�@ 354�6
DE35R9> R%;U`53aR%354?A%_UCT>�;U6%8�>*Rs1+CG:
\?\�_UC ;U<�`TfP>�<+6%R9> z�:
<�;�VX3a_ @ 6%>�798�<?; |a4�>*A ��6�����35R
1+C{;U<+]53aM ;U<�` 6QN 3�O 69;UDE>PAj7�:�_=> 6%>�798�<?; |a4�>*A2:
A @+3a<�>2;U<�� ��i�� �*. /T8�>*Cq`5;U]5>2:�<q>�A%69;=Dh:
69;=3a<
3
V�>�:5798{A96j:�6%>T]5:
R9;S:
1�_U>uNP35R9A%6u:
A9C DB\�6%3a6%;S7�:�_5Rj:�6%>P3
V�7k35<+]5>�R9`5>�<�7^>�:�A�: VX4�<�7k6%;U35<x3
V�698�>
\�:
R^:
DB>�6%>�R 
 NT8?; 798h7%8�:
Rj:a7^6%>*R%;U��>�AT698�>2NT:�CG6%8?>28�>�:�6QO�VX4�<�7k6%;U35< * 	 ��� � ��� 7^35<+]a>�R%`a>�AT6%3
��>�R93qNT;=698 �/� .

?Q<E:
_U_�7*:
A%>*A�� � � 	���� 6%>�<�@+AT6%3G�*>�R%3q_U;UM5> � $ #� �+A%3G698�:
6P6%8�> N 3aR%A96 :�A%C+DE\�693569; 7*:
_+Rj:�6%>
3
Vs7^3a<+]5>�R9`5>�<�7k>G3
V � � )B	������ �+7�:
<�<?356P1�> V :�A%6%>*RT6%8�:�< � $ #� .�/T8�;UAPRj:�6%>H;UA R9>�:5798�>�@ NT8�>�<

 ;UAT>�|a4�:�_�693�	�35RTA%Dh:
_U_U>�RP6%8�:�<I�P35<�>7��:
AT;U<h6%8�>HA%;UDq4�_S:�6%;U35<x\�R%>*A%>�<+6%>�@t;U<��4 ����%.

?�V 
 ;=AP_S:
R9`5>�RT698�:
<B35<�>��?6%8�>*< � � 	����T@+3+>�AT<�356T7^3a< ]a>�R%`a>H6%3q��>�R93E:
APV :�A%6T:
A �(� 	������
:
<�@B7^35<+]a>�R%`a>�<�7^>x3
V � � )B	������ �a;=ATA9_U3
N >�R9	�_U;=Ma> � $ #�

� ��.
?�V 
 ;UABA%DW:�_U_=>*R{698�:
<�3a<�>��P6%8?>�< 698�> :�<�:
_UC+A%;UAqA%4?`5`5>*A%6%Ah698�:
6 � � 	����E:�<�@ �  	����

7�:
<r7^35<+]5>*R%`5>x6%3B��>�R93WA9;U`5<�;���7�:�<+6%_UCqV :�A%69>�RH6%8�:�<'� $ #� ��:�_U6%8�3a4�`58tA96%;U_U_�<�3a6�:�ATV :�A%6G:
A
>^g�\�3a<�>�<+6%;S:�_=_UC+.�K+;UDq4�_S:
69;U35<�A
\�>�R$VX35R9DE>�@ 1+CE6%8?>�:
4?6%8�3aRT6%>�<�@B693 7^3a<+��R9D 6%8�;UAT\�35;U<+6�.
�T3
NP>�]5>*R��
698�>PVX4�<�7k6%;U35< * 	 ��� � ��� ;=A <�3H_U35<?`5>�Ru@+;ML[>�R%>�<+69; :�1�_U> 3a<{698�>TDW:�<�;�VX35_S@ �/�7� m �
:
<�@ 6%8�>H69;=DB>^OQ]5:
R%C+;U<�` VX>�>�@+1�:579Mt7^3a< 69R%3a_[_ :�N�;=AP35<?_=CE7k35<+6%;U<+4�354?AT;=<B6%8�;UA27�:�A%>5.�/2A2:
7^35<?A%>�|a4�>�<�7^>���6%8�>I\�R%3a\�>�R96QChi� I;=A2:�_UA%3x_=3aA%6�.

/2<�3a6%8�>�RHA96%>�\ ;UAH6j:�M5>�<t1+C 798�3+3aA%;U<�` 
 >�|a4�:�_ 6%3h��>�R93�	 �+* 	���� � =�� & ����.�/T8�>*< �
:57�7k35Rj@";=<?`q6%3WJp��� � � 	����27^3a<+]5>�R9`5>�A 6%3E�*>�R%3B>^g�\�3a<�>�<+6%;S:
_U_UC.��:
<�@hA93E@+3+>�A �  	�����. �u4�6���(� 	����H@+3+>�AH<�356G7^3a<+]5>�R9`5>x6%3E�*>�R%3t;U<t698�;UAG7�:
A9>���@+4�>x6%3h698�>GVQ:57^6H6%8�:
6 * 	 � �4� ��� @+3+>�A
<�356T7^3a< ]a>�R%`a>G6%3q�*>�R%3qNT8�>*< � � @+3+>�A�.

/T8�>�7^R9;U6%;S7�:
_�R%3a_U>2\�_S:�C5>�@x1 Cq698�>TV�4�<�7^69;=3a< * 	 ��� � ��� 7^_U>�:�R%_UCq:
\�\�>�:
R9AT;U<q6%8�>G:
1�3
]5>
:
<�:�_UC A9;UA�.4U
g�\�35<�>�<+69; :�_s7^3a<+]5>�R9`5>�<�7k>{3�V ��� :
<�@ �! R%>�|54?;=R9>�AG:IVX4�<�7k6%;U35<hNT8�;S798t@+3+>�A
<�356x6%>*<�@y6%3r��>�R93I�TNT8?;=_U>h7^35<+]5>*R%`5>*<�7^>t3�V � � 693 ��>�R93,;UA{\�35A9A%;U1�_U>h35<�_UC NT8�>*<�6%8�;UA
VX4�<�7k6%;U35<,@+3+>�Ax6%>*<�@ 6%3t��>*R%3�.�U
g�\�35<�>*< 69;S:
_T7^35<+]5>*R%`5>*<�7^>t3�V�:
_U_uA%6^:
69>W]5:�R%;S:
1?_=>*AG6%3
��>�R93q6%8+4�A2A9>�>�DBAT6%3x1�>G;UDB\�3aA%A%;U1�_U>TNT;U6%8h698�;UAT6QC \�>H3
Vu7^35<+6%R935_Q.

 
i



/T8�;UA2;U<h6%4�R9<tRj:�;=A9>�AG:xRj:�6%8�>�R VX4?<�@�:
DB>�<+6j:�_�|54?>�A%69;=3a< ��A9>�_S@+35D :a@�@+R9>�A%A9>�@r;U<W698�>
7^35<+69R%35_
_U;=69>�Rj:�6%4�R9> � �Q'I��� !t��'*)[& p ��	���� ����� �
����!�	��G�
	���>�! � ; !+�u�
!E� ; 	[	��y& !+��#
'�� �
!+& !+��� 	��T��� !B	�>�!+�
�����u�
	������
	�� pu!+���%	��
& ���u�
!�� /2<�A9N >�R9;U<�`{698�;UA |a4�>*A%6%;U3a<W;UA
<�356PA%;UDB\�_U>��5M+<�3
NT;U<�`x6%8�:
6TR%>*`54�_S:
69;U35<h>�R%R935R9A�:
R9>H\�8+C A9;S7�:
_U_UCq4�<�:�]a35;S@�:
1?_=>H:
<�@B698�:
6
NT8�:
6 3
VX69>�<rR%>�:�_=_UChDW:�6%69>�R%A ;=<r\�R^:57^69; 7k>q;=A 6%3hM5>*>�\ 698�>�A9>q>�R%R935R%Ax:
AHA%Dh:
_U_s:�A�\�35A9A%;�O
1�_U>T4�<�@+>*RTR%>�:�_=;UA96%;S7T:5@+]a>�R%A9>H>^g�\�>�R9;UDE>�<+6j:�_�7k35<�@+;U69;=3a<�A�.%8�8�;U_U>27^3a<�<�>�7^69;U35<�AP1�>*6QN >�>*<
R%3a1�4�A%69<�>�A9AE;UA%A94�>�AE:
<�@,:
A9C+DE\�69356%;S7�:�_uRj:�6%>h3
VG7^35<+]a>�R%`a>�<�7^>t3�V26%8�>t7^3a<+6%R%3a_U_=>�@ A%C+A$O
6%>�D 8�:�]a>21�>�>�<hDq4�798xA%6%4�@+;U>�@B;=<q698�>�7*:
A%>H3�V�_=;U<�>�:
RPA%C+A%69>�DEA�	�35RP<�35<?_=;U<�>�:
RuA9C A96%>�DBA
6%8�:�6 7�:�<q1�>H:
\�\�R93�g�;=Dh:
69>�@H1+C 7k35<+6%R935_U_S:
1�_U>P_=;U<�>�:
RuA9C A96%>�DBA����5698�>�CE:
R9>TA%69;=_U_�<?356uNP>�_U_
4�<�@+>*R%A%693+3"@ ;=<B35698�>�R�7*:
A%>*A�.

/s3x;U_U_=4?A%6%R^:
69>26%8?>{@+;7�W7^4�_U6QCqNT;U6%8h:q7^35<�7kR%>�69>G>^g�:
DB\�_U>�� :q7k35<+6%R935_�_S:�NyA%;UDB;=_S:�Ru6%3
i c 8�:�Au1�>*>�<EA9;=Dq4?_ :�6%>�@�VX35R : 4�<?; 7kC"7k_=>kO 6QC+\�>2]5>*8�;S7^_U>TNT;=698q6%8�>PV�35_U_U3
NT;=<?`A,I>),.# N  >�>��Q:
8�>�:�6QO�VX4�<�7^69;U35<��

* 	 � ��� �  �� ��� � � =
� & 	���� � ��� �� - 	���24) � � � � � � �
m � ��� �� - 	���24) � � � � � � � 	��p���

�T3569>G6%8�:
62698�;UATVX4?<�7^6%;U3a< @"3 >*A�<?3562A^:
69;=A$��>�AH6%8?>{7^35<�@+;U6%;U35<�AT;UDB\�3aA%>�@B;U<�B R935\�3
O
A%;U6%;U3a<2 �.4 �. /T8�>W7^3aR%R9>�A%\�35<�@";=<?`rVX>�>�@+1�:579M,7^35<+69R%35_T;UAG69;UDE>^OQ]5:
R9C ;U<�`��[1�4�6x<�3a6{>�]a>�<
7^35<+69;=<+4�3a4�A�.

/T8�>E	 � � 	���� � ��� 	������ 7�:
R96%>�A9;S:
<x\�3aA%;U6%;U35<I3
V�698�>T]5>�8?; 7k_=>P;UA�R9>�\�R%>*A%>�<+6%>�@E;U<�� � ; ��� ��� .
/T8�>q6%;UDE>kO >�]a35_U4�69;=3a<h3
V � � 	������ ��� 	������s:�<�@r6%8?>q]5>�8�;S7^_U> � AG3aR%;U>�<+6j:�6%;U35< :
<?`5_U>��7	����

	 � �  	������P;UATA98�3
NT<h;=< � � ; �G� �5< .
/TVX69>�R8 5JxA9>�7^35<�@+A��[:
_U_[]5:�R%;S:
1�_U>�A�F%A9>�>�D=H{693q8�:�]5>G7^3a< ]a>�R%`a>�@h693q��>�R%3�.4?Q<hR%>�:
_U;U6QCD�

;U6�;UAH\�35A%A9;U1�_U>q6%3hA%8�3
N 698�:
6 ��� 	����G:
<�@�1�356%8,7k35<+6%R935_u;U<�\�4?6%A{7^3a<+]5>�R9`5>E693h��>�R%3�>^g+O
\�3a<�>�<+6%;S:�_=_UC.�
NT8�;U_U> 	 � � 	���� � - 	A��24) � � �  	���� � �T7�:�<E3a<�_UCq1�>HA%8?3
NT<W693{1�>�7^3aDE> A%DW:�_U_=>*R
6%8�:�< � � 	 � ��m $�� �+;=<h698�>HA%;UDq4�_S:
69;=3a<I� :�VX69>�R2:I��<�;U69>�69;UDE> 	�A%>�> � � ; �����=� ��:
<�@ ���=� ��.

/T8�;UA{7^35<+69R%35_P6%8+4�Aq@+3+>�Ax<�356x:
A%C+DB\�6%3a6%;S7�:
_U_UChA%6^:
1�;U_U;U��>�AG698�>EA9C A96%>�D�:
1�354�6G698�>
@+>�A9;=R9>�@q>�|54?;=_U;U1�R9;=4?D���A%3G698�:
6�6%8�> <�3569;=3a<q3
V�:
A9C DB\�6%3a6%;S7�:�_ R^:
69>23
Vs7k35<+]5>�R9`5>�<�7^>G@+3+>�A
<�356x>�]a>�< :
\?\�_UC 8�>�R%>a.
?QAq6%8?;=AxVQ:57^6xA%4��W7k;=>*< 6B6%3 :
A9A%>�R96E6%8�:
6q6%8?;=Aq;UAq<�3a6E:t`a3+3"@
7^35<+69R%35_��

U ��W�W 5Y) 9 .>(*)21K%a($1a( ;48z9 1K%6( = 1K5
16@�. 9 . =	� )+( ; � %-�
( = .6)Y5 8>= &


7��� 
 [7� �Ohbhb`je � ���7�EaOg�`b[�e_iPaQe���eE[sg�aOg�`b[�e_i
8 >{7^3a<�A%;S@+>�RG:B7�:
RHNT;U6%8 � & � 69Rj:�;=_U>�R9AG:
A2R9>�\�R9>�A%>�<+69>�@ ;=< � � ; � n .9/T8�>GA9C+A%6%>*D ;UA
:
A9A%4�DB>�@B6%3EDB3
]5> 35<���:�62`aR%354?<�@[.�/T8�>xNT8�>�>*_=AG:�R%>{:�_=_U3
NP>�@B6%3BR%35_U_ :
<�@hA9\�;U< ��1?4�6
<�356PA%_U;U\�.


 � ! >�!+� � ���X!x�
	��s�
��!����u�5'�� � ' ���s!x����'�� ���
�?�X��!+� :
<�@I6%8�> VX35_U_U3
NT;U<�`T<�3a6j:
69;U35<�A
:
R9>�4?A%>�@(�

 5J



- /T8�> � � * ]5>�8�;S7^_U>q;UAG:
696j:5798�>�@ 6%3h698�>E<�>kg"6I]5>�8�;S7^_U>E:�6{:B\�3a;=<+6���!T_U3�7�:
69>�@r35<
6%8?>WR9>�:
RqNT8?>�>�_UAD�e:�g�_U>E3�V26%8�>h<�>kg"6q]a>�8�;S7^_U>��P:
<�@ ;=6I;=Aq:
A9A%4�DB>�@ 698�:
6���! $�� ��!
;UAH35R%698�35`a35<�:�_�693W698�>xNT8�>�>�_UAD�
:�g�_U>G3
V 698�> � � * ]a>�8�;S7^_U>5.9/T8�>x\�3a;U< 6�� # ( � ;=AG:\�35;U<+6 _U3�7�:
69>�@B35<B6%8�>H]5>*R%6%;S7�:�_s: g";UAP3
V 6%8�>G7�:�RD� ATA%69>�>�R%;U<�`qNT8?>�>�_ ��:�<�@�� # � # ( �;UA2:
A9A%4�DB>�@B6%3x1�>G3aR%698�35`a35<�:�_�693q6%8�>{7*:
RTR%>�:
RQOQNT8�>�>*_=A��[:�g�_U>5.
- 67!u;UAT6%8�>x@+;UA%6j:�<�7^>H1�>�6QN >*>�<���!u:
<�@���!

( �
- ��! 	A� - � - &��
;UA 6%8�>T:
<�`a_U> 1�>�6QNP>�>�<���! $�� ��![:
<�@���!���! ( � NT8?; 798{798�:�Rj:a7^6%>�R9;U��>�A6%8?>G35R9;=>*< 6^:
69;=3a<E3�Vs6%8?>G]5>�8?; 7k_=>�	 � - ���PNT;U6%8BR%>�A9\�>�7k6�693q6%8�>I\�R%>�]+;U354?AT]5>�8�;S7^_U>
- � 
 `5;U]a>�AT6%8�>I35R%;U>�<+6^:
6%;U3a<W3�Vu6%8�>H��R%A%6 ]5>�8?; 7k_=>INT;=698hR%>�A9\�>�7k6G6%3E:I��g�>�@WVXRj:�DE>5.
�?35RT;U<�A%6^:
<�7k>���NP>HDW:�Cq7%8?3 3aA%> � � 
 � 8�& � 6�5)	
	� 
 � 	� 
 � � �
- � # ( � ;=AP6%8?>�:
<?`5_U>23�V�6%8�>H7�:
R�� AT@+R9;=]+;U<�`HV�R%35<+6PNT8�>�>�_[NT;U698qR%>�A9\�>�7k626%3x6%8?>�7�:�RD� A1�3"@"C .

- � ! 	Qm.- � -/& - ���+�+;UAT6%8�>I;=<+69>�<�A%;U6QCB3
Vs698�>G]a>�_U3"7k;=6QCB3
V 6%8�>G\�35;U<+6�� ! .4/T8?;=AT;UA
6%8?>G6%R^:
<�A9_ :�6%;U35<�:
_�]5>�_U3�7^;U6QCE3�Vs6%8?>A	 � - ���u]a>�8�;S7^_U>5.
- 
 ;UAu6%8�> Rj:a@+;U4�Au3
V[6%8?>�7�:�RD� A VXR935<+6uA%69>�>�R9;=<?`{NT8�>*>�_ � :�<�@ >v698�>�:�<�`54?_ :�R ]5>�_U3�7^;U6QC
3
Vu698�;UATNT8�>�>�_ :
1�354�6T;U6%AP8�3aR%;U��35<+6^:
_�:�g�;UATA%3q698�:
6 � # ( ��� 
 >2.

?Q<WNT8�:
6PVX3a_=_U3
NTA��+;=<h3aRj@+>�R 6%3qA9;=DB\�_U;�VXCG6%8?>GA%694�@+Ct:
<�@ VX3�7^4?A235<h698�>{7^3aR%>G3�V�698�>
\�R%3a1�_U>�DEAG:�R%;UA%;U<�`tNT8?>�<y6%R%C+;U<�`t693v7k35<+6%R935_P<�35<�8?35_U35<�3aDE;S7IA%C+A%69>�DEA�� 35<�_UCr]5>�_U3�7^;U6QC
7^35<+69R%35_[;UA27^3a<�A%;S@+>*R%>�@��[:�<�@.> :
<�@ �� �

� # ( � :
R9>G7%8?35A%>*< :
A27^3a<+6%R%3a_�]5:�R%;S:
1�_U>�A�.�2;U<�>*DW:
69;S7H>�|a4�:
69;U35<�AG3�V26%8�;UAGA9C+A%6%>*D 8�:�]5>q1�>�>�<�@">�R%;U]5>�@ 1+Ct]5:
R9;U354�A{:�4�6%8?35R%A�.
K+>�>
� ��d������4 5m������ed" ����aVX3aRT>^g�:
DE\?_=>a.

/ ��R%A96TA%>�6 3
Vu>�|a4�:
69;U35<�AP;UATA%;UDE\�_UCx351�6^:
;U<�>�@B1+Cq4�A9;=<?`q6%8�>G7^_S:
A9A%;S7�:�_�;S@+>�<+6%;U6QC(�
�
� � 	��!
( � � �

� � 	� ! - 	>�!
� 	� !
� !
( � � ;�
 m.- � -/& 	��� ��

NT8�>�R%> 	> !T;UA 6%8�>q:
<�`a4�_S:
R ]5>�_U3�7^;U6QCt:
1�354�6 6%8�>x]5>�R96%;S7�:�_ :�g�;UA23�V 6%8�> � � * ]5>�8�;S7^_U> � A
1�3�@+C+.

/T8�;UATC ;U>�_S@+AP6%8?>HVX35_U_U3
NT;U<�`H>�|a4�:
69;U35<�A��
� # ( � � 
 >��! � ��!

( � : ;�= 	 � ! ( � � 	Qm - � - &���� 
 � � 
 � � # ��� # �+ #���! � ��!�	 � � # ��� ! � # �+ ! � # �  "! # ��� ! �+ ! � 	�� - � -/&��
	��ad��

8 >�<?356%>H698�:
6 6%8�>HA%>*6�3�Vs]5:�R%;S:
1�_U>�A ��! >�<+6%;UR9>�_UC 798�:�Rj:a7^6%>�R9;U��>�AH6%8�>IR%>�_S:
69;U]5>H\�3aA%;�O
6%;U35<?;=<?`23
V[>�:a7%8q]a>�8�;S7^_U>TNT;U6%8xR%>�A9\�>�7^6T6%3H6%8?>T356%8?>�R%A�.�/T8�>TR%>�Dh:
;U<�;U<�` >�|a4�:
69;=3a<�Au698�:
6
:
R9>�<?>�>�@+>�@r:
R9>G6%8+4�AT698�>G>�|a4�:�6%;U35<?A23
V DE3a6%;U35<q3�V�3a<�>G3�Vs6%8?>G]5>�8?; 7k_=>*A2R%>*_ :�6%;U]5>*_=CB6%3
6%8�>q\�:
6%8rNP>qN 3a4�_S@h_U;=Ma>{698�;UAH]5>�8�;S7^_U>q693EV�35_U_U3
NG. / 3h6%8�;UAH\�4�R9\�3aA%>�� NP>E798�3+35A%>q698�>
��R%A96T]5>�8?; 7k_=>�	�; . >5. 698�>H_S:
A%6T69Rj:�;=_U>�R;�T:
<�@B698�>H\�3aA%;U6%;U35<h7^3+35R^@+;U<�:
69>�A23�Vs6%8?>G\�3a;U< 6�� 
 .

 ��



/T8�>u\�:�6%8H6%3T1�> VX3a_=_U3
NP>�@T1+C � 
 ;UA�@+>�<?356%>�@{:�A�	 	 �*. ��3aR[6%8�>�Aj:
Ma>u3
V�A9;=DB\�_U;S7^;U6QCD�QNP>
7^35<?A%;S@+>�R2:IA%DB3 3a6%8qA9;=DB\�_U> 7k4�R%]a>{@+>^��<?>�@B1 Cq3a<�>23�Vs;U6%AP\�35;U<+6��+6%8?>�4?<�;U6j:
R9C{6^:
<�`a>�<+6
]5>�7k6%35Rh:
6q698�;UAq\�3a;=<+6�� :�<�@ ;U6%AE7^4�R9]5:
694�R%> : � 
 � 	 = �+�TNT;U6%8 = 1�>*;=<?` 6%8�> 7k4�R%]+;U_U;=<?>�:
R
7^3+35R^@+;U<�:
69> :�_U35<�`G698�>{7^4?R%]5>a. zh3aR%>�]a>�R��?;=6T;UAT:
A9A%4�DB>�@B6%8�:�6D�
-
: � 
 �.	 = � ;=AT@+;ML[>�R%>�<+69; :�1�_U>�	1& - ���P6%;UDB>�A�. /T8�;UA ;UAT<�>�7^>�A%A^:
R9CEV�35R�� 
 693q1�>G:
1?_=>
6%3qR9>�DW:�;U<E35< 	 	 �PNT;U698�354�6PA%6935\�\?;=<?`I��:�AT;U6 NT;U_U_�_S:�6%>�R2:�\�\�>�:
R�.

- /T8�>BRj:5@";=4?AG3
V2:
<+C 7^;UR^7^_U>E6j:�<�`5>*< 69;U<�`B	 	 �G:�6G6QNP3W3aRGDE3aR%>x\�3a;U< 69A�� :
<�@r698�>
;U<+6%>�R9;=3aRu3
V�NT8?; 798E@+3+>�AP<�3a6 7^3a<+6j:
;U<E:�< CI\�3a;=<+6u3�V�6%8�>H7^4�R9]5>��+;UAu_U3
NP>�R%1�354�<�@+>�@
1+CEA935DE> \�3aA%;U6%;U]a>�R9>�:
_
<+4�Dq1�>*R @+>*<�3569>�@t:
A 
 - ! # .0/T8�>HA%>�6 3
V�7k;=R^7^_U>�AD�[7^>*< 69>�R%A
A%3q@+>^��<�>�@h;UAu698�>��u35R935<�3a;�@+;S:�`5Rj:�D :�A%A%3�7^;S:�6%>�@BNT;U6%8B6%8�>G7^4�R9]5>�� dam��%. /T8�;UA :�AQO
A%4?DE\�69;=3a<q;UDE\�_U;U>�Au;U<E\�:
R%69;S7^4�_S:
RT698�:
6 � : � 
 � 	 = ����- ��2 
 - ! # ��+ = .4��3aR >^g�:�DE\�_U>��
;�V5	 	 �H;UA{:hA96%R^:
;U`58+6H_U;=<?>���698�>�< 
 - ! # � -�� :�<�@ : � 
 � 	 = � � m�.=?�V5	 	 �H;UA{:
7^;URj7k_=>7��6%8?>�< 
 - ! # ;UAT698�>G7^;URj7^_U> � A2R^:5@+;U4�A2:�<�@ : � 
 � 	 = � � ��2 
 - ! # .

�T<�@+>*Ru6%8�>*A%>�:�A%A94�DE\�69;U35<�A��
;�V�6%8�>H@+;UA%6^:
<�7^>T1�>�6QNP>�>�< � 
 :�<�@ 	 	 �
;UAuA%Dh:
_U_U>�R�698�:
<

 - ! # ��6%8?>�R%>G;UA2:I4�<�;S|a4�>H\�3a;U< 6T3a<B	 	 ����@+>�<�3a6%>�@t:�A�� 
 � � #�� � �+A94�798t6%8�:�6 � � � 
 � 
 � � #�� � � �;UA >�|a4�:�_�693q6%8�;UAT@+;UA%6j:�<�7^>5.

Z[>�6 = @+>�<�3a6%>P6%8�>T7^4�R9] ;U_U;U<�>�:�Rs7^3+35R^@+;U<�:
69> :
6
6%8�>P\�35;U<+6 � 
 � � #�� � �
:
<�@ 	 � 
 � � #�� � . 	� � 	&��6%8�>9��R9>�<�>�6PV�Rj:
DB> 3a<q6%8�>G7^4?R%]5>H:
6P6%8�;UAP\�3a;U< 6�. /T8?>2\�35A%;U69;=3a<q3
V�698�>H\�3a;=<+6 � 
 ;=<q698�>
\�_S:
<�> ;UAPVX4�_U_UCE7%8�:
Rj:a7^6%>*R%;U��>�@@	X\�:�Rj:�DE>�69R%;U��>�@V�P1+CB6%8�>G\�:
;UR 3�Vu]5:
R%;S:�1�_U>�AE	 = ��� � NT8�>�R9>
� ;UAT6%8�>H;U<+6%>�<�A9;U6QCE3
V 6%8�>I]5>�7^6935R 	� 
 � � #�� � � 
 ��;Q. >5. �

	� 
 � � #�� � � 
 � � 	& 	���iD�
�T3569>{698�:
6 ;U<t6%8�>x\�:�R%6%;S7^4?_ :�RG7�:
A9>{NT8�>*R%>S	 	 �T;UA�: A%6%R^:
;U`58+6H_U;U<�>�� = :�<�@ � 7k35;U<+O

7^;S@+>xNT;=698 7^_S:
A9A%;S7�:�_ fT:
R96%>�A9; :�<v7k3 3aRj@+;U<�:�6%>�A�.
��3aR235698�>�R{7k4�R%]a>�A��
35<�>x3
VP6%8�>E7^3a<+6%R%3a_
351 9^>�7^6%;U]5>*ATNT;=_U_[1�>H6%3qM5>*>�\h6%8�>{7k3 3aRj@+;U<�:�6%> � A9DW:�_=_U>�R�6%8�:�< 
 - ! # :
_U_[6%8?>�69;UDE>2A93E:
A
6%3q:�]53a; @B:
<+CE:
Dq1?;=`a4�;U6QCGNT8�>�<h4�A9;U<�`q6%8�>I\�:
R^:
DE>*6%R%;U��:�6%;U35<S	 = ��� �*.

/T8�;UAW\�:
Rj:�DE>�69R%;U��:�6%;U35<�8�:
At:
_UR%>�:5@+C�1�>�>�< 4�A%>�@ ;=<G�4 �6��GV�35Rh6%8�>,7k35<+6%R935_G3�V :
4�<�;S7^C�7^_U>^OQ6QC+\�>H]5>*8�;S7^_U>5.

/T8�>{DB3569;=3a<E3�V�698�>x\�3a;=<+6 � 
 ;UA2698�>�< 7%8�:
Rj:a7^6%>*R%;U��>�@r1+Ch6%8�>x6%;UDB> @">�R%;U]5:
69;U]5>�A �=
:
<�@ �� .uZ[>�6��
- � � @+>*<�3569>G6%8�>G:�<�`5_U>H1�>*6QN >�>*< 	� 
 :
<�@ 	�+	 = �
- � � � 
 � � � 6%8?> :�<�`5_U>B1�>�6QNP>�>�<�6%8�>B��R9A%6q]5>*8�;S7^_U> � A{1�3�@+C�:�<�@ 698�>t7^4�R%]a> � A
6j:�<�`5>*< 6T]a>�7^6935R 	��.

8�8�>�<�698�>���R%A96W]a>�8�;S7^_U>hVX3a_U_=3
NTA=	 	 �q>^g�:57k6%_UCD� NT;=698 :r<�3a<+O �*>�R%3y6%R^:
<�A9_S:
6%;U3a<�:
_
]5>�_U3�7^;U6QC.� � 7�:�<,3a<�_UC 6j:
Ma>E]5:�_=4?>�Aq>�|a4�:
_T693 )	�J	1) � # �*. /T8�>h`a>�<�>�R^:
_U;U6QC 3
V�698�>
\�R%3a\�3aA%>�@I:
\�\�R93 :a7%8INT;=_U_
<�3a6[1�>�R%>�@+4�7^>�@x1+C�:�A%A%4?DE;U<�`�VXR%3aD <�3
Nr35<I6%8�:�6[6%8�> @">�A%;UR%>�@
]5:
_U4�> VX35RP6%8�>x:
<�`a_=> �x;UA ��>*R%3�.

?Q6T;=AP6%8?>�< |a4�;U6%>HA%;UDB\�_U>T6%3E@+>�R9;U]5>H6%8�> VX35_U_U3
NT;U<�`HR%>�_S:
69;U35<�A98�;U\�A9	XA9>�>��4 �6��u:
_UA%3.� �

 �6



�= � � 
 �
�� � � �� $
� 

#�� �  ����� � � 
 =�� & 	 ����� � � : � 
 � 	 = � �=� � 
 � 


#�� �  � �
�� � � �� $

� 

#�� �  ���

	��aJ��

�uCBR%>�`aR%354?\�;U<�`E:
_U_�\�R%>�]+;U354?A2>�|a4�:�6%;U35<�A��+35<�>H3a1�6j:�;=<?AT6%8�> VX3a_=_U3
NT;U<�`{7k35<+6%R935_[A%C+A$O
6%>�D@�

�) � � � 	 ) ��� 
 - � � � � 	��7���
NT;=698��

) �
01111111
2

=
�
�
� �
...

� # ( �

3 4444444
6

� � � 	,)�� � & - i

� 
 � 
 > � !'% # ( "!'% " :<;�= 	 � ! �� � � ��!# ( "
� � � � 	,)�� � �

�, � � 
 �� $
� 

#�� � � # � � �� � � � 	,)�� � =�� & 	 �  �

� � �  	,)�� � � � # � ��� �+ # � � 

#�� � � # � �

�� � � 
 �� $
� 

#�� � � # � � �� � � " 	,)�� � �

�
�� � � � �

	 � � # � �
	 �+ � �  "! # � � � �+ # �
...
� � � � 	,)�� � ���� � �� � � �

�� � � � �
	 � � # � � � � # �+ � � � �  �! # � � � �+ � ��


� 	 J - , -/& - d7�
...
� � � # ( " 	 )�� � m

� � �
0111
2
m
...
m
�

3 444
6

/T8�;UA�7^3a< 69R%3a_sA9C+A%6%>*D 798�:
R^:57^69>�R%;U��>*AG354�RHDB>�798�:
<�;S7�:�_[A%C+A%69>�D��[:�A�_U3a<�`E:
A�)(1�>kO
_U35<�`aA 693q6%8�>HA%>*6D�


 � % � � � 
 - ! # � - 
 - ! # � ��% �B	 � � �
  � - �

  ���
# ( � 	��76��

 5c



/2_U6%8�3a4�`58t7^3a<+6%R%3a_U_ :�1�;U_U;=6QCq3�V 6%8?>{DB>�798�:
<�;S7�:�_[A%C+A%69>�D ;U<�%  ����� # ( �� 	X;Q. >5.2698�>
\�3aA%A9;=1?;=_U;U6QCG3�V�A%6%>*>�R%;U<�`q698�>2A9C A96%>�D 1�>�6QNP>�>�<r:
<+C{6QNP3{7^3a<+��`a4�Rj:�6%;U35<�AP;U<x��<�;U6%> 6%;UDE>��
8�:
Aq1�>�>�<�6%8�>�3aR%>�69;S7�:
_U_UCy>�A%6^:
1�_U;UA%8�>�@J	XA9>�> � ��d��2��VX35Rq>kg?:�DE\�_U>����u698�> 7^3a< 69R%3a_�@+>�A9;U`5<
:
<�@�:
<�:�_=C+A9;=A ;UA28�>�R9>�:�V�6%>�RG_U;UDE;U69>�@B6%3E698�>q6%8?>{A9>�6 
 . ?Q<t\�:�R%69; 7k4�_S:
R�� 6%8�>q:
<�`a_U>�A ��!
	�� - � - & - ���x:
R9>E1�354�<�@ 6%3rA%6^:�C ;=< 6%8�>B;U< 69>�R%]5:�_4� � �92"  � - �92"  �=.B��3aR{DB35A96
\�Rj:a7^6%;S7�:�_2\�4?R%\�35A%>*A��T698�;UAEA%>*>�DEAq693 1�>t_U;U6%69_U>WR9>�A%69R%;S7^69;=]a>5.�zh35R9>�3
]5>*R��T4�<�@+>�A%;UR^:
1�_U>
F 9�:a79M5OQM+<�;�VX>+HG>$L�>�7k6%AHNT;U_=_�A%C+A96%>�Dh:
6%;S7�:�_U_=Cq1�>G:�]53a; @">�@q;U<h6%8�;UATNT:�C .

7� � X
	+[��'gf]EaOg�^�]Ehbase_eE`be �
/2A :�_UR%>�:a@+CG\�35;U<+6%>�@x3a4�6��a6%8�>2:�<�`5_U> � Dq4�A96s1�>T>�|a4�:�_�693G��>�R93
	X3aR ��� NT8�>�< � 
 DE3
]5>*A
:
_U35<?`q6%8�>q@+>�A9;=R9>�@�\�:
698�.9/T8�;UA�:�_=A93EDB>�:
<�A 6%8�:�62698�>{69;UDE>^O%@+>�R9;=]5:�6%;U]5>H3�V 6%8�;UAH:
<�`a_=>
Dq4�A%6x1�>t>�|a4�:
_ 6%3 ��>�R%3�.T/T8+4�A�� :57�7^3aRj@+;U<�` 693,698�>t6%8?;=R^@y>�|a4�:�6%;U35<y3
VG698�> :
1�3
]5>
A%C+A%69>�D���:�<�@qA9;U<�7^> � ;=A2:�_UA%3x>�|a4�:
_[693q��>�R%3h:
_U35<?`{698�>H\�:
698 �+35<�>IDq4�A%6u8�:�]5> �

�%8�& 	 � � � � � - 6 �<: � 
 � 	 = � ��� � � m
� 6 �<: � 
 � 	 = � ��� � � � 	��ac��

�uCx6j:�M ;U<�`H698�>T6%;UDE>T@+>�R9;U]5:
6%;U]a> 3�V�698�;UAu_S:
A%6 >�|a4�:�6%;U35< � :�<�@{7k35DE\�:
R%;U<�` 6%8�> R%>�A94�_U6
NT;U6%8E698�>HVX3a4�R%698EA9C A96%>�D@� AT>�|a4�:
69;=3a< �+35<?>�3a1�6j:�;U<�A2:�VX69>�RTA%;UDB\�_U>27�:
_S7^4�_S:�6%;U35<�A��

�%8�& 	 � � � � �� � + �+ � # � 

#�� �  � � ( � 	 : � 
 �.	 = � - + # � 


#�� � #	� �  �+ � # � 

#�� �  � � ( � � ��� � � m

+ �+ � # � 

#�� �  � � ( � 	 : � 
 �.	 = � � + # � 


#�� � #	� �  �+ � # � 

#�� �  � � ( � � ��� � � �

	��a���

NT8�>�R%> : � 
 � � �(� 	 = �P;UAP6%8�> ��R9A%62@+>*R%;U]5:
69;=]a> 	�NT;=698hR%>�A9\�>�7k626%3x6%8?> 7k4�R%]+;U_U;=<?>�:
RT7^3+35R$O
@+;U<�:
69>��P3
V 6%8�>H\�:�6%8�� A27^4?R%]5:
694�R%>a.

�T>�\�>�:
69;U<�`q6%8�>G:�1�3
]a>�\?R%3�7^>�@+4?R%>=	1& � ���P69;UDE>�A��+35<�>HNP354�_S@q3a1�6j:�;U<E6%8�:
6���:
_U35<?`
6%8�>t@+>*A%;UR%>�@ \�:
698 :�<�@ VX35Rq>�:5798y3
VG6%8�>h6QNP3 \�3aA%A9;=1?_=>h]5:�_=4?>�Aq3
V �.�T6%8�>t:�<�`5_U>�A � !
	�� - � - & - ���
:
R%>�VX4�<�7^69;U35<�A
3
V�698�>u\�:�6%8�� As7k4�R%]5:�6%4�R9> :
<�@ ;=69A�A94�7�7^>�A9A%;U]5>2@">�R%;U]5:
69;U]5>�A
4�\q6%3x6%8?>235R^@+>�R 	 ��� ����. zh35R9>�3
]5>�R��+35<�> DW:�CG]a>�R%;�VXCx6%8�:
6u698�>�7^3aR%R9>�A%\�35<�@?:
<�7^> VXR%3aD
	!� � �92�  � - �92" V��� # ( � 3a< 693 % # ( � 1�>�6QNP>�>�<r6%8?>GA%>�6H3�V :
<�`a_U>�A � � ! 	 ��� ! �/# ( � :
<�@h698�>A%>�6 ��: � 
 � � ! � 	 = � 	 
 � ! ��# ;=A 	�� !+#%��	�#9	�� ! .

/l@+;UR%>�7^6H7^35<?A%>�|a4�>�<�7^>{3�Vs698�;UAPV :57^6T;UAT698�:
6T698�>H\�R%3a1�_U>�DY3�VsA96%>�>�R9;U<�`E698�>GA%C+A96%>�D
1�>*6QN >�>*<,:
<+Ct6QNP3 7k35<+��`a4�Rj:�6%;U35<?AA	�Aj:�6%;UAQVXC+;U<�`B6%8�>E: VX35R9>�DE>�<+69;=3a<�<�>�@�7^35<�@";=69;U35<r;=D O
\�3aA%>�@x3a<{698�>PRj:
<?`5>T3
V�6%8�>2:�<�`5_U>�A ��!�� 7�:�<{1�>2:5@?@+R%>�A9A%>�@B:
Au: p �s�
!+��) ; !+	�& !+���
� �����
p �
	/< ��! & 7^35<?A%;UA%69;=<?`q3
V���<�@+;U<�`E:I\�_S:
<�:�RT\�:
698W3�V�7^_S:�A%A 	 # (  NT8�;S798W7^3a<�<�>�7^69AH6QN 3
`5;U]5>*<E\�35;U<+6%A2;U<h6%8?>G\�_S:
<�>�	Q7^35R9R%>�A9\�3a<�@+;U<�`h6%3q698�>G;U<�;U6%;S:
_[:
<�@B��<�:�_[\�3aA%;U6%;U35<h3�V�698�>
\�3a;U< 6�� 
 ����NT;=698t`5;U]a>�<h6j:
<?`5>�<+6%AG:�626%8?>�A%>x\�3a;U< 69A 	Q7^35R9R%>�A9\�3a<�@+;U<�`h6%3B;=<?;=69;S:
_�:
<�@B��O
<�:
_�]5:
_U4�>*A 3�V � 
 �+��:�<�@E7k35<�@+;U69;=3a<�AP;=DB\�3aA%>�@x3a<h6%8�>H7^4�R%]5:�6%4�R9>{:
<�@q;U6%A &hA%4�7�7^>�A9A%;U]5>
@+>�R9;=]5:�6%;U]5>*A :�6G1�356%8 >kg"69R%>�DB;U6%;U>�AG3�V26%8�>q\�:�6%8 	Q7^35R9R%>�A9\�3a<�@+;U<�`r6%3t;U<�;U6%;S:�_�:�<�@���<�:�_
]5:
_U4�>�A 3
V :�<�`5_U>�A � ! 	A�0- � - & - �����*. /T8�;UA R%>�A94�_U6G8�:
AH:
_UA%3B1�>*>�< \�3a;U< 69>�@�354�6 ;=<
� �������5NT8?>�R%>G;U6T;UAT\�R9>�A%>�<+69>�@ :�A2:{7k35<�A9>�|a4�>�<�7^>q3�Vs698�>HA%C+A%69>�D�� A
	 & � ,I" N;N .

 5�



K+;U<�7^>tA94�798 :r\�:�6%8�3a1+] ;U3a4�A%_UC,>kg";UA96%A�� 35<�>h��<�@+At:
`+:
;U<y;=<y698�;UAENT:�C,6%8�:
6E698�>
A%C+A%69>�D};=A27k35<+6%R935_U_S:
1�_U>2;U< 
 .

?Q62DW:�Cq:
_UA93E1�>G<�3569>�@h698�:
6 6%8�>�R9>{;UAH:
<t:
1�4?<�@�:
<+6 _=;U69>�Rj:�6%4�R9>{@+>�:�_=;U<�`qNT;U698t6%8�;UA
6QC+\�> 3
V[`5>�3aDE>�69R%;S7�:
_�\�R9351�_U>�Dr.�K+35_U4�69;U35<�A \�R935\�35A%>�@E;U<q698�;UA @+35Dh:
;U< ��A%4�7%8t:�AuNT;S@+>�_UC
4�A%>�@���>���;U>�R�� Ax\�35_UC+<�35DB; :�_�7k4�R%]a>�A�	�A%\�_U;U<�>�A;� VX35RH>^g�:
DB\�_U>
�  '����7k354�_S@�6%8+4�AH1�>q3�V ;U<+O
6%>�R9>�A%6 VX35Rx\�>�35\�_U>hNP35R%M+;U<�`t3a<,DB351�;U_U>{R9351�356q\�:�6%8 \�_S:
<�<�;U<�`�\�R%3a1�_U>�DEAq:
<�@ C+;=>*_ @
DE>�698�3�@+AT7^35DB\�_U>�DE>�<+6^:
R%Cx6%3x6%8?35A%>x:
_UR%>�:a@+CE>kg"\?_=3aR%>�@ .


7��
 Y ��['[sg�^ � ������	Ea:
�	 
5[�e g 
p[�hbi � [ 
9]EaOg�^ �.[�hjhb[��"`je ��ase � iyg�aOc	E`bhj`��5aOg�`b[�e a 	+[��'gfa�� � �%� ���7i ` 
!��� 
5[�e�� ��� 
�aOg�`b[ e
?Q<G35R^@+>�Ru693�:�\�\�_UCH6%8�>PR%>�A94�_U6%Au3�V�K+>�7k6%;U35<` V�
698�>PA%C+A%69>�D �7�TA%8?354�_S@ ��R%A96s1�>T7^35<+]5>*R%6%>�@
;U< 693q6%8�>E798�:�;U<�>�@ VX35R9DH����35R���>�|54?;=]5:�_U>�<+6%_UCD�?6%3h6%8?>{A9M5>�NPOQA%C+DEDB>�6%R9;S7G798�:
;U<�>�@WVX35R9D
��d?. 8 >T��R9A%62R9>�NTR%;U69>G6%8�>H3aR%;U`5;U<�:�_�A9C A96%>�D :�APVX35_U_U3
NTAD�

�) � � � 	,)�� � � - � � �� # ( " 	�6am��
NT;=698��

���
� � 
 :<;�= 	 �� �
� � : � 
 �.	 �(� � � �

� � � � � ���� � � 	 )�� � � $
� 

#�� � � # � � �

�
�� � � 
 � � � � � 	 �  �� � �  	 )�� � � $

� 

#�� � � # � � �

�
�� � � 
 � � � �  	 � � � ��� � �! � ��" ���� � " 	 )�� � � $

� 

#�� � � # � � �

�
�� � � 
 � � � � " 	 � "�� ��� �

...� � � # (  	,)�� � � $
� 

#�� � � # � � �

�
�� � � 
 � � � � # (  	 �!" � F�F�F � � # ( " ���� � # ( " � m

/T8�;UA 7^3a<+6%R%3a_[A%C+A%69>�D};=AP>�|a4�;U]5:
_U>�<+6P6%3x6%8�>H3aR%;U`5;U<�:�_�35<�>HNT;U6%8?;=<q698�>HR%>�@"4�7^>�@hA9>�6D�

 #%��� 
 �

�,� � % � � � 
 - ! # � - 
 - ! # � �3	!� � � � � - � � ��� # ( � 	�� 
 �

?Q<,\�:�R%6%;S7^4?_ :�R��u@+4?>E6%3r6%8?>W798�35;S7^>B3
VH6%8�>B;=<?\�4�6 � � � 698�>h]5:
R9; :�1�_U> �! 	X;Q. >5.t698�>
35R9;=>*< 6^:
69;=3a<E>�R9R%3aR ���T8�:�AT6%3q1�>�Ma>�\�6 ;=<B6%8�>I;=<+69>�R%]5:�_�� � � � � - � � �U./T8�;UAs7^3a< 69R%3a_5A%C+A96%>�D ;=A @+;UR%>�7k6%_UCG7^35<+]5>*R%6%>�@x;=<+6932:TA%Ma>�NPOQA%C+DEDB>�6%R9; 7
798�:
;U<�>�@�VX35R9D
]+; :I6%8?> 798�:�<�`5>H3�V�7k3 3aRj@+;U<�:�6%>�A � � �:)�� �"!�# �?NT;=698��

d5m



' � � � �
'�� � * � 	 ��� �
'  � ��� � � 	 �(� � � ��� �  � � +���
� �
' " � ) � '�� - )�� # '  

...
' ��(  � ) � ' ��( � - )�� # ' ��( � 	 ,.-y .-/& - ���

...

	�6p���

NT8�>�R%> * � 	 � � �T;UA�: A%DB3 3a6%8hDE3a<�356935<�;S7 VX4�<�7^69;U35<tNT8�;S798tDh:
\�A3� � 
 - ! # � - 
 - ! # �
35<+6%3 %��
NT;U6%8H��R9A%6 @">�R%;U]5:
69;U]5>uA96%R%;S7^69_UCG_S:
R%`a>�R 6%8�:�< : \�35A9;=69;U]5>uR9>�:
_�<+4�Dq1�>�R�� :�<�@IA%4�798
6%8�:�6 * � 	Qm�� � m�.4�?35RT>kg?:�DE\�_U>�� * � 	 � � � � � #�� ! �� �%8�& 	 � �� # � ! �

�P;UA2:x\�3aA%A9;=1?_=>G7�:�<�@+;S@�:�6%>
NT8�>�< 
 - ! #�� -�� .�?�V 
 - ! # � -�� �+6%8?>GA%;UDE\?_=>*A%6 798�3a; 7k>G;UA * � 	 � � � � � � .

/T8�;UAuVX4?<�7^6%;U3a<E;UA 8?>�R%>G;U<+6%R93�@+4�7^>�@B693GVX3aRj7^> � � 	������ 	 � � � � 	������ �u693{R9>�DW:�;U<qA%DW:�_U_=>*R
6%8�:�< 
 - ! # ;U<E698�>GA%4?1�A%>�|a4�>*< 6H7^35<+69R%35_ :
<�:�_UC A9;UA�.

�2<?>W7�:�< ]5>�R9; V�C 698�:
6x6%8�> � :a7^351�;S:�< DW:
69R%;�g ��� ���0 ;UA{:h_U3
NP>�RG6%R9;S:
<�`a4�_S:
RHDW:�6%R%;�g
NT;U6%8r<�35<+OQ��>�R93v7k35DE\�35<?>�<+6%AH35< 698�>W@+;S:�`535<�:
_ >�|a4�:
_�6%3/����� � +���
� � �

� $
� 

#�� � � # � � �

�
�� � � 
 �

� � +���
� � �
� � $ � 
 #�� � � # � � ��� �+ # �
�, � � 
 � 
 �

�� � ��� � �
� +���
� � �
F�F�F�� � � $ � 
 #�� � � # � � ��� � � #� � ! ��� � #! � #

+ � � � � ����� � ���� 
 �
�, � � � � � ��� � � �

� +���
� � .
/2_U_
35698�>�Rs7k35DE\�35<?>�<+6%A�:
R9>uNP>�_U_ @+>^��<�>�@H;U< 
 #%�,� 
 �

�,� . /T8�;UA[DW:�6%R9; gT;UA�698 4?As@+>^��<�>�@
:
<�@ <�35<?A%;U<�`54?_ :�R 3a< 
 #%��� 
 �

�,� .
�2<?>E7�:
<,:�_=A93h>�:
A9;=_UCh]5>*R%;�VXCt698�:
6�� � � 	 
 #%��� 
 � �,� � � % # ( " .�/T8+4�A�� :57�7k35Rj@";=<?`t6%36%8�>q698�>�3aR%>�D(m�.eJB;U< �4 p���E	X\�:�`5>���d7�+� � � ;=<�@+4�7^>�Ax:t@+;ML�>*35DE3aR%\�8?;=A9DY3�V 7k_ :�A%A 	 # ( �	1& - �x1�>�;U<�`�6%8�>E@+>*`5R%>*>E3
V2@+;ML[>�R%>�<+69; :�1�;U_U;=6QCh3�V : � 
 �.	 �(� ��� 1�>�6QNP>�>�< 
 #���� 
 �

���B:
<�@
% # ( " ./T8�>�< �?1 Cq4?A%;U<�`q6%8?>2VQ:57^6T698�:
6��

)�	 � ) � � # ' ! (  � m 	Qm.- � - & � m.- , - & �
� � 	�6� ��
:
<�@(�

) 	 ��) # ( �� # '  � 	A� �
: � 
 � 	 ��� � � � � # ( �
	 � !�% # ( �!�% � 6 � �;	

� � % # ( "� %  :<;�= 	 � � � # ( � $ � � 
 *

 � � 	 � � � 	�6ad��

;=6
;UAsA96%R^:
;U`58+6QV�35R%NT:
R^@G693H]5>�R9; V�C�698�:
6 698�>27^35<+69R%35_?A%C+A%69>�D���NT;U6%8 # :
A A%6^:
6%>T]a>�7^6935R��
8�:
AT698�> VX35R9DC��d �+NT;U6%8h6%8�>G:�4+g�;=_U;S:
R9C 7k35<+6%R935_�;U<�\?4�6 � � @+>^��<�>�@h1+C �

� � � 	1) # ( � ' # (  - )
� # ' # ( " � � � - 	 )�	 ��) # ( �� # '  � ��� 	�6�iD�
�2<�7^>q6%8�>qA9C+A%6%>*D 8�:
AH1�>*>�<,\�4?6�;U<+6%3h698�>qA%Ma>�NPO A9C+DEDE>*6%R%;S7H798�:
;U<�>�@�VX35R9D���3a<�>

7�:
<t:�\�\�_UC B R935\�35A9;=69;U35<A �. � 6%3E@+>�69>�R%DB;U<�>G:q7^35<+6%R935_ ;U<�\�4�6 � � NT8�;S798tA96j:
1?;=_U;U��>�AT698�>
\�3a;U< 6 # � � mE:
<�@h6%8+4�AHDW:�M5>H6%8?>{DB>�798�:
<�;S7�:�_�A9C A96%>�D VX35_U_U3
N 6%8�>x\�:
698�	 	 ��. � <�>
7�:
<x:
_UA%32:�\�\�_UC B R935\�35A9;=69;U35<R ?.  P693�@+>*6%>�R9DE;U<�>uA9DE3+35698�69;UDE>^OQ]5:
R9C ;U<�`�VX>�>�@+1�:
M+A NT8�;S7%8

d��



DW:�M5>T6%8?>�A9C+A%6%>*D 7^35<+]5>*R%`5>I6%3q:x`5;U]5>�<h7^35<"��`54�R^:
69;=3a<h35<h6%8�>H\�:�6%8�.

�T3
NP>�]5>�R��5698�>TA%6^:
1�;U_U;U6QCHR%>�A94�_U6%AT:
R%>T3a<�_UC � >�8 &�� ;U<{698�;UAu7�:
A9>2A%;U<�7k>T6%8�>TA96j:
69>2]a>�7^6%3aR) Dq4�A%6T1�>�_U35<�`q693 
 #���� 
 �
���a.�/T8�;UA2;UDB\�_U;=>*A 698�:
6 6%8�>{:�<�`5_U>�A �q:
<�@ � ! 	�� - & - ���

Dq4�A%6P8�:�]a>�;U<�;U69; :�_�]5:�_U4�>�AT;U<=� � � � � - � � � ��:�<�@B6%8�:�62698�>G;U<�;U6%;S:
_[@+;UA%6^:
<�7k> � � 	 m7���?Dq4�A96
1�>HA9DW:
_U_U>�Ru698�:
< 
 - ! # .

� !+& ���	��� /T8�>hDB>�6%8�3�@r@+>�A^7^R%;U1�>�@�:
1�3
]5>E:�_U_=3
NTAH693v:�A%C+DE\�693569; 7*:
_U_UCWA96j:�1�;U_=;U��>
6%8�>HDB>�798�:
<�;S7�:�_�A9C+A%6%>*D :
1�354�6T:
<+CE7^3a<+��`54?Rj:
69;U35<hA%4�798h6%8�:
6 � � ! � � � � 	A� -/& - ���*.
?Q< 3a6%8�>*RGA%694�@+;U>�A=	��4 5m����4�4 5������V�35RH>^g�:
DB\�_U>��+�[3a<�_UC 7^3a<+��`54?Rj:
69;U35<�AHNT;U6%8r��>�R93v:�<�`5_U>�A
��! 	Q:
_U_[6%R^:
;U_U>�R%A2:�_U;=`a<�>�@V��8�:�]a>21�>�>�< 7^35<�A9;S@+>�R%>�@[.

� �[��& p ��!W	?�2���s!t�����Ewx�X���y	�� !h���
���X��!+� �
?Q<{698�;UAs>kg?:�DE\�_U>���698�>T\�:
698{693H1�>PVX3a_U_=3
NP>�@H1+CG698�>PA%C+A%69>�D ;=Au798�3aA%>�<h:
Au: A%6%R^:
;U`58+6

_U;=<?>�	 � : � 
 �.	 = � � m � + = �+� ;U< 3aRj@+>*RG6%3tA9;UDE\�_U;�VXCE698�>E7�:�_ 7k4�_S:
6%;U3a<�AG:
<�@ :�]a35;S@h6%3+3
7^4�Dq1�>�R%A935DB>T<�356^:
6%;U3a<�A�.

/T8�>HA%C+A%69>�D�� AT>�|a4�:�6%;U35<�A2:�R%> �
�= � � 
 :<;�= 	 ����� � � 
 =�� & 	 ����� � � 
 � � # ��� # �+ #�� � � � 
 �

�
�� ��� # �

	 � � # � � � �+ � �  �! # ��� # �+ # ��� � � � �
	�6aJ��

NT;=698��*� 
 � 
 > :<;�= 	 � � � :<;�= 	 � � �
/T8�>�CW7*:
<h1�>INTR%;U6%69>�<h;=<B6%8�> VX35R9D 65m �+NT;=698��

��� �
011111
2

�
�%8�& 	 ���
� � # ��� # �+ # �
�� � � ��

�
�� � � # � �

�� � � �
	 � � # ��� � �+ � �  �! # ��� # �+ # �
m

3544444
6 � � �

01111
2
m
m
m
m
�

3 4444
6 	�67���

:
<�@(�
��� � 
 > :<;�= 	 ��� :<;�= 	 � � � :<;�= 	 � � � 	�676��

/T8�> # 7^3+35Rj@";=<�:
6%>*A��PNT8�;S798�69Rj:�<�AQVX3aR%D�6%8�>hA9C A96%>�D ;U<+6%3r6%8?>WA9M5>�NPOQA%C+DBDE>�69R%;S7
798�:
;U<�>�@ VX3aR%DB�5:
R9>
	XNT;U6%8 * � 	 � � � � � � � �

d" 



' � � =
'D� � �
'  � �%8�& 	 ���
' " � ) � ' � - ) � # '  � ) � � - � � # ��� # �+ # �

�� � � � 

' � � ) � '  - ) � # ' " � 	1) � - ) � �1�%8 & 	 ��� -   "! # � � � � � # ��� # � �+ � # �

�� � � � 	 - �+ # �
�� ��� # � 
 �

�� � � � �
	 � � # ��� � �+ � �  �! # ��� # �+ # �

	�6ac��
/T8�>H<�>�N A%>�7^3a<�@t7^3a<+6%R%3a_�;U<�\�4?6T;=A��

� � � �+)  �' " -*)�� # ' � � � � - 	 )�	 ��) �� # '  � ���� �M	�) � )  � - 	1) ��- ) � - )  � � � # ��� # �+ # �
�, � � � 
 - 	�� - i =
� & 	 ��� � �  � � # ��� # � 
+ 
 # �

�, � � ���- � 
  �! # � � � � � # � � # � $ � �, � � �+ � # �
�� � � � � �

�, ��� # � 

	 � � # ��� � �+ � �  �! # ��� # �+ # � -   �! # ��� # �+ # �

�� � � � 	 �
�� ��� # � 	

	 � � # ��� � �+ � �  "! # ��� # �+ # � � � �(�- �+ # + � �
�� � � � � �

�, ��� # � 
 �
�, ��� ��� � � � 	�6a���

:
<�@h:x7^35<+6%R935_
A%4�`a`5>�A96%>�@h1+C?B R%3a\�3aA%;U6%;U35<% �. � ;=A��
� � � � )��� � � �(� � ' � 	1)��� � )�m��� � )��� � � � � ��� 	1) ��- ) � � �%8�& 	 ��� -   "! # � � � � � # ��� # � �+ � # �

�� � � � 	 - �+ # �
�, ��� # � 
 �

�, � � � �
	 � � # ��� � �+ � �  �! # ��� # �+ # �0�

	 cam��
/T8�>E7^35<+69R%35_P;U<�\�4�6 �/� ;UAG698�>�<,3a1�6j:�;U<�>�@r1+C >*_=;UDB;=<�:
6%;U<�` � � 1�>�6QNP>�>�< 6%8�>B6QN 3

\�R%>*] ;U3a4�AT>�|a4�:
69;U35<�A�.
/T8�;UA27^35<+6%R935_�7�:�<h1�>G4?A%>�@h693GV�35_U_U3
N�698�>{@+>*A%;UR%>�@ \�:
698�	Q:GA96%R^:
;U`58+6T_U;U<�>��+8�>�R9>���.
?Q<,35R^@+>�RB6%3rA%6j:�1�;U_U;=�*>E6%8?>WA9C+A%6%>*D :
1�354�6q:t`a;U]5>�<y:
1�A^7^;UA%A = � :�_=3a<�`t698�>h\�:
698 �B R%3a\�3aA%;U6%;U3a<� ?.4 GA94�`5`a>�A%69A 7k35DE\?_=>*DE>�<+6%;U<�`I6%8�>{:�1�3
]a>G7^35<+6%R935_ NT;U6%8t:x6%;UDB>^O ]5:�R%C+;U<�`

VX>�>�@"1�:579M ��� �?A%4�798t:
A��
�(��� � ) 
 # 	 = � = ��� - * 	 �+� � � � � � � ��� ��� 	�) 
 # )�m�� 	 cp���

NT;=698 * 	 � � � � � � � � ��� ����Aj:�6%;UAQV�C ;U<�`x6%8?> 7k35<�@+;U69;=3a<�AT`5;U]a>�<E;U<h6%8�> B R935\�35A9;=69;U35<�.

7��� X ��[7�_` � 
5aOg�`b[ e�g�[ 	 
p[�a:� �7e3g�^���i|g�a:	E`bhj`Kg � �_[���as`be
/�\�Rj:a7^6%;S7�:�_�A98�35R96j7^3aDE;U<�`x3
Vu6%8�>x:
1�3
]5>{7^3a<+6%R%3a_s@+>*A%;U`5<hDE>*6%8�3�@B;UAT6%8�>G<?>�7^>�A9A%;U6QCt3
V
A%6^:
R%69;U<�`{NT;U698 :�<h35R%;U>�<+6^:
6%;U3a<E>�R9R%35R � ���aA%DW:�_U_=>*Ru6%8�:�< �92" �.

?Q<{698�;UA�A%>�7^6%;U35< �5;U6�;UA A%8?3
NT<{8�3
N 698�;UA _=;UDB;=6^:
69;=3a<27�:
<x1�>TR%>�DB3
]5>�@H1+CG7^3a<�A%;S@+>�R9;U<�`
: DE35R9>T`5_U351�:
_�798�:
<�`a>T3
Vs7^3+3aRj@+;U<�:�6%>�APNT8�;S798E7^35<+]5>*R%6%AP6%8?>2;U<�;U6%;S:
_�7^3a<+6%R%3a_�A9C+A%6%>*D 6%3
:GDB3�@+;���>�@E798�:�;U<�>�@ VX35R9D .

/T8�>GR%>*A%4�_U6%AH`a;=]a>�<h;U<t6%8�;UATA9>�7^6%;U3a<v:�R%>{@+;UR9>�7^6H>^g�6%>�<?A%;U35<�AH3�V�698�35A9>G`5;U]a>�<t;U<��  76��
;U<t6%8�>q\�:
R%69;S7^4�_S:
RH7�:
A9>q3
V :BA%;U<�`a_U>{4�<?; 7kC"7k_=>kO 6QC+\�>{]a>�8�;S7^_U>5.qK+;UDq4�_S:
69;=3
<BR%>�A94�_U6%A{7*:
<
1�> VX3a4�<�@ ;=<h698�>HAj:
DB>2R9>^VX>�R9>�<�7^>5.

/T8�>H<�>�N 6%Rj:�<�AQV�35R%Dh:
69;=3a< �  � ) � ��!�# 6%8�:�6T;UA27^35<�A9;S@+>�R%>�@h;UAT6%8�> VX3a_=_U3
NT;U<�`��
d5d



' � � � �
'�� � * � 	 ��� �
'  � �! 
' " � ) �  �! # � � 
 �� 


� + ��
� � 	 �/� � '�� - � � �  	 � � � ��� � �! � �!" �
' � � ) � '  - )�	 # ' "

...
' ��( " � ) ��( � ' ��( � - )�	 # ' ��(  	f .- , - &��

...

	 c� ��

NT8�>�R%>��
- � � 	,)��P;UAT6%8�>G]a>�7^6935RP��>�_S@B;U<+]535_U]a>�@q;U<E698�>GA9C A96%>�D@� A R9>�\�R%>*A%>�<+6j:�6%;U35<����
- ) � 	A� -�, -/& - ���T:
R9>�\�35A9;U6%;U]5>HR%>�:
_[<+4�Dq1�>�R%A
- * � 	 ��� �P;UAP6%8�>GDB35<�3a6%3a<�;S7�VX4�<�7^69;U35<E;U<+6%R93�@+4�7^>�@ 1�>^V�35R%>
� !+& ���	��� ?Q<�A%69>�:5@r3�V '  � �! ��35<?>{Dh:�CW:
_UA93E6j:�M5> '  � * � 	 �� ���[NT;U6%8 * � 	 �! �

1�>*;=<?` :xA9DE3+35698EDE3a<�356935<�;S7�VX4�<�7k6%;U35< ��:
_U;UM5> * � 	 � � ���+NT8�;S798WDh:
\�AT:
<B35\�>�<h;U< 69>�R%]5:�_
7^35<+6^:
;U<�;U<�`�� � � � - ����;U<+6%3 %x. �?35R >^g�:�DE\�_U>�� * � 	 �  � � �%8�& 	1) �  ��NT;=698�) � �� 7�:
<q1�>
4�A%>�@[. ?Q<H698�;UAs7�:�A%>u698�> 7^3+35R^@+;U<�:
69> ' " 1�>�7^3aDE>�A�� ' " � ) �  �! # � � 
 �+�� � � 
 �

� +���
� � 	 ��� � 'D� - � � �  	 � � � �/� � �! � �!" ���
:
<�@B:
_U_[A%4?1�A%>�|a4�>*< 6G7^3+3aRj@+;U<�:�6%>�A2:�R%>HDE3�@+;���>�@B:57�7k35Rj@";=<?`5_UC .

�2<?>{7�:
<h]a>�R%;�VXCq698�:
6 �  	 
 � � % # ( " :
<�@E698�:
6T698�> � :a7^351�;S:�<WDh:
69R%;�g ��� 
��0 	,)��T;UA:q_U3
NP>�RQOQ6%R9; :�<�`54?_ :�RTDW:�6%R%;�gENT;U6%8�<�35<+OQ��>�R93t7^35DB\�3a<�>�<+6%A 35<r6%8�>q@+;S:
`a35<�:�_[>�|a4�:
_ 6%3��
��� � +���
� � 	 � � ���7��� �+ # �

�� � � � � �
� �+ # + � �

�� � � � � 
 �
�� � ��	 � �

�
F�F�F�� �
� � ! ��� � #! � #

+ ! � � � ����� � ���� � �
�, � � � � � � � � � �

.

/T8�>{798�:
<?`5>x3
V 7^3+3aRj@+;U<�:�6%>�A �  698 4?A�;U<�@"4�7^>�AG:E@"; L[>�3aDE35R9\�8�;UA%D 3
V 7^_S:�A%A 	 # ( �
1�>*6QN >�>*< 
 :�<�@ % # ( " ./T8�>�< �?1 Cq4?A%;U<�`/�

) 	 � ) � 	 # ' ! (  � m 	Qm.- � - & � m.- , - & �
� � 	 cad��

) 	 ��) #	 # ' " � �
	 � !�% # ( �!�% � 6 � �;	 � � % # ( "� % " :<;�= 	 � � � # ( � $ � � 	 c�iD�

NT;=698E698�>HVX3a_=_U3
NT;U<�`G:
4"g";U_U;S:
R9C 7^3a<+6%R%3a_�;U<�\�4?6 � � �
� � � 	�) # ( � ' # (  - ) 	 # ' # ( " ��� 
 - 	 ) 	 ��) #	 # ' " � � � 	 caJ��

;=6P;UATA%;UDE\?_=>T693q]5>�R9;�VXCE698�:
6T698�>G7^35<+6%R935_
A%C+A%69>�D��+>^g�\�R9>�A%A9>�@�;=<h69>�R%DBA 3�V�698�>H<�>�N
7^3+35R^@+;U<�:
69>�A��?8�:
AT698�> VX35_U_U3
NT;U<�`HA%M5>*NPO A9C DBDE>�69R%;S72798�:�;U<�>�@ VX35R9D��

d
i



�' � � � 
 �
�, � / 
 �� $

� 

#�� � / # � � ��' � � � 


 "! # � / 
 �/ 
 � +���
� � 	 � � � '  �'  � � ) � � 
  "! # � / 
 �/ 
 � +���
� � 	 � � � ' � - � 
 ' "�' " � � ) � � 
 '  - � 
 ' �
...�' ��( " � � ) ��( � � 
 ' ��(  - � 
 ' ��( � 	�� -*,.- & � ���
...�' # ( " � � ) # ( � � 
 ' # (  - � �

	 c7���

NT;=698�� � � � * $%�� 	 ' � �+��:�<�@$� 
 � 
 > � !'% # ( "!'% " :<;�= 	 � ! ��.
/2_U6%8�3a4�`58x6%8?;=A A9C A96%>�D ;UAu<�3a6 >^g�:57^69_=CI6%8�>TA^:
DE>T:
A 698�>TA%Ma>�NPO A9C+DEDE>*6%R%;S7u798�:�;U<�>�@

A%C+A%69>�D
��d ��:BR9>�A%4�_U6G]a>�R%CrA%;UDB;=_S:�R 693�B R%3a\�3aA%;U6%;U3a<> �. �q7�:
<r1�>E@+>�R%;U]a>�@[.qzh35R9>q\�R%>kO
7^;UA%>�_UC.�+N >H8�:�]a> �

 �
	�pu	�'*�����S	��,n��S�
�!< � � 
 	������ & ,IR�� �� 
 	������ &�( " ��> � ,IR�";R�� & ,�R�� <E�Q: "�8;>�,.� ( > ���

� � � � ) � � 	 � 
 � ' # ( " 	�) � � 	^F��7� :<; & � � & � ; � = 8 
 
 6 � : 8�� � ; & = � 
 � : �%6 � 
 ;�=
� � � ��5 ; & % � � m 	 �
	 c76��

� N &����"� � ";R���>��Q: " N+*�N ��"� ������4�Q: "�,S�Q: " � > N � ��� % "0< � ,I8;� � >), �

% 	 #�� � � ��2" =	 ' �� - 	���2�) � � ' � - 	���2�) � ) � � ' �" - ����� - 	A��2 � % # ( �&
� % �

) � � '
�# ( " � 	 cac��

� N ,I>),.#��!,I8 ( " &'N � ,.- &�� >),.-A�Q: " N+*�N �2"� ' NEN > �)� � � >), N � & ,IR � : �7N &'N+*  � �2>'��� 8 &�� � * 8;>�,.#
% " ( -�" N �2> N >� 
" � �  A� � %�&���� " % + !8- / P�:.� 8;:2: \�R%;U35R9; R�" � "+,IR N >),�� :V"3�!,V� � � &�� 8;>�,IR)� � � >�, N21 �3 > ( ";> % " ( � � 
 	���� %�	 # � 	������ &�N+*  � ��>�� � 8 &�� �M* 8;>), % " ( -�" N �2> 4�" ( > �6 : " ( " <�> ( " ��� < � 
 	���� R7>�" N ,I>'�4��> 4�" ( > ��� :V"+,7% + !.- � m � 6 :V" � >��!,.� # � � mS� N � : ��N
- � >�� &�� � *
&�N+*  � �2>'���Q8 &�� � *�N � & ��� � � 4�";R��!, � :.� N 8 &�N " �


 �
	[	��2	?� 
 �
	�pu	['�������	��vn��S� �
/T8�>q\�R%3+3�V2;=Ax|54?;=69>qA%;UDE;U_S:
R 6%3t698�>E\?R%3+3
VT3
V B R935\�35A9;=69;U35<2 �. �x>^g�7^>�\?6{698�:
6G3a<�>

8�:
AP6%3qA98�3
N�:
6PA%35DB>2\�35;U<+6 698�:
6T698�>G7^35<+]a>�R%`a>�<�7^>x3
V � 

 �! # � / 
 �/ 
 � +���
� � 	 � � � ' � :�<�@$� 
 '  

6%3x��>�R93EC+;U>�_S@+AT6%8�>G7^3a<+]5>�R9`5>�<�7k>{3�V � 
 ' � 693{�*>�R%3�.
K+;U<�7^> � ' � 	������?;UAT1�3a4�<�@+>�@@	SV�R%35D 698�>G1�354�<�@+>�@+<�>*A%AG3�V�698�>qZ[C :�\�4�<�3
] VX4�<�7k6%;U35<I���

� + ��
� � 	 �/� 	������u;UAT:
_UA%3G4?\�\�>*R%1�354�<�@">�@���:�<�@ � 
 '  � + ��
� � 	 ��� � 'D� 6%8+4�AP6%>*<�@+AT6%3x��>�R93�.0/T8�>�R%>kO
VX35R9>�� � 
 � 	�	  �! # � / 
 �/ 
 � � - '  � �$	 � +���
� � 	 � � ��� � ' � � :
_UA%3x6%>*<�@+A2693q��>�R93�.

d5J



�uCt:
A9A%4�DB\�6%;U3a< � � +���
� � 	 � � �T;UA21�354�<�@+>�@ VXR%3aD 1�>�_U3
N�1+Ct:q\�35A9;=69;U]5>GR9>�:
_ <+4�Dq1�>�R�.
zh35R9>�3
]5>*R��a6%8�>PVX4?<�7^6%;U3a<S	  �! # � / 
 �/ 
 � � - '  � ;UAu;U6%A%>*_ V�A96%R9; 7k6%_UC{_S:�R%`5>*Ru6%8�:�<qA%3aDE>P\�3aA%;U6%;U]5>
R%>�:�_u<+4�Dq1�>�R�.B/2_U35<?` :BA9C A96%>�D@� AGA%3a_=4?6%;U35< � ;=6H;UA{:�_=A93h1�3a4�<�@+>�@vVXR%3aD :�1�3
]a>���A9;U<�7^>
� '  	������";=AT1�354?<�@+>�@[. �TA9;=<?`q6%8�>�A9>{1�354?<�@+A2;U<B6%8�>G\?R%>�]+;U354�AH7^35<+]a>�R%`a>�<�7^>GR9>�A%4?_=6���;=6T;UA
VX354?<�@q698�:
6 � 
 � '�� � 69>�<�@+A 6%3x��>�R93�.

�

/T8�>TR%>�Dh:
R9M A Dh:5@+>T:�VX69>�R�B R935\�35A9;=69;U35<� �. �P:
_UA%3G8?35_S@G;U<x6%8�;UA 7*:
A%>a.�?Q<q\�:
R96%;S7^4�_S:
R��
:5@+>�|54�:
6%>I]5:
_U4�>�A VX3aR26%8?> 7^3a<+6%R%3a_9F%` :�;U<�A�H ) � 	A�.- ,'- & -  7�27�:�< 1�> @">�6%>�R9DE;U<�>�@
1+C,7^35DB\�:
R9;=<?`I�u;U< 6%8�>t<?>�;U`58+1�3a4�R%8?3 3�@ 3
V # � � m � 698�>t7^35<+69R%35_ � � \�R%3
]+;S@+>�@ 1+C
6%8�>?B R%3a\�3aA%;U6%;U3a<,:
<�@rR9>�_S:
6%;U3a<,c5JV� NT;U698 6%8�>B_=;U<�>�:
R%;U��;U<�` VX>�>�@+1�:579M 6�.rK+;U<�7^>E698�>�A9>
` :�;=<?A @"3t<�356 &7�I( � > ( � @+>�\�>�<�@ 3a< 6%8�>B\�:
698�� AGA%8�:
\�>��u3a<�>qDW:�C :�_UA%3h4�A%>7� VX3aRG6%8�;UA
7^35DB\�:
R9;UA%35< � : A%;UDE\�_U>�R _U;U<�>�:�R�7k35<+6%R935_[7�:
_S7^4�_S:�6%>�@IVXR935D 6%8�> A%C+A%69>�D�� Au6^:
<�`a>�<+6u_U;=<?>�:
R
:
\�\?R%3�g�;UDW:
69;U3
<E:
1�354�6P6%8�>I>�|a4�;U_=;U1�R9;U4�D 	 # � � m � � � � m7�+��:�A%A%4?DE;U<�`x6%8�:�6T6%8�>G\�:
6%8
6%3x1�> VX35_U_U3
N >�@x;=A2:IA%69Rj:�;=`a8+6T_=;U<�>H:
<�@B698�:
6T698�>G]5>*_=3�7^;U6QC � 
 ;UAT7^35<?A%6j:�<+6�.

/T8�>E:
1�3
]5>x6%8�>*35R%>*D \?R%3
]+;S@+>�AG4�AINT;=698 A935_U4�69;=3a<�AH6%3h6%8?>q\�:
698rVX35_U_U3
NT;U<�`q\�R%3a1+O
_U>�D . /T8�>H\�R%3a1�_U>�D}3
VuA%6^:
1�;U_U;U��;U<�`{698�>HA%C+A%69>�D :
1�354?62:I��g�>�@t@+>�A9;UR%>�@t7k35<+��`a4�Rj:�6%;U35<
R%>�|a4�;UR9>�A�:�A%C+DE\�693569; 7*:
_[7^35<+]5>*R%`5>*<�7^>x3
Vu6%8�> VX4�_U_[A%6^:
6%>I]5>�7^6935R # 6%3q��>�R93�.P/lA9DE3+35698
6%;UDE>kO ]5:�R%C+;U<�`PVX>�>�@"1�:579MEA935_U4�69;=3a<{;UAP`5;U]5>*<q;=<q698�>2<?>^g�6 7^3aDE\�_U>�DB>�<+6j:�R%C B R%3a\�3aA%;U6%;U3a<�.

 �
	�pu	�'*�����S	��,n��=�

� >�, N � R7" ( �Q: " N�&  "�8;>�,.� ( > � &'N � ,�� ( > � > N � ���Q>�, # � ! �
� � � � ) � � 	 � 
 � ' # ( " 	 ca���

8�>) � � "� "�,.��";R
P4� �Q:
�Q: "0<�> � � >�P4� ,.- � �! "$# %�&�(+* �!, - 8;>�, � ( > ���
� 
 � � ) ��� *  	 ' � � - * 	 #�� � ��� 	 �am��

P�: " ( " �
- ) ��� � N & � > N � ��� % " ( " &�� , �  �;" ( �
- *  �	jF���� N & < � ,I8$��� >), >2<�8 � &�N;N 	 � P :D� 8$:  & � N % �!, �2> & 1�354?<�@+>�@T� ,.�2" (+%�&��
> < % � & ,IR N�� 8$:�� : & � � � 1 *  �	 m7� � m�� �!� 1 m � * � ��� 	 � � � -�� � + � � & ,�R��!� � 1
� * � � � 	 � ��� � -�� � + � �
6 &�O " ��<�> ( "�� &  � � "��4� :V" N � -� 
>�� R < � ,I8;� � >), �7*  	 � � � � � � � � � � $��� � � � � � � ( � / 8 ) m 1��
- * 	 #�� � ��� � N & < � ,I8$��� >),�P0� � :
�Q: " N�&  
" ��( > � " ( � � " N &�N �!,�� ( > � > N � � � >), � � � �
6 :D� N 8;>�, � ( > � - � >�� &�� � *
&�N+*  � ��>�� � 8 &�� �M*9N � & �+� � �84�" N �Q: "�> ( � -'� , # � m�> < �Q: " N+*�N �2"� 

� � �

d��




 �
	[	��2	?�2���s!+	��
!+&bn��=� �
/T8�>P��R%A96 \�:
R%6P3
V[6%8?>2\�R93 3�Vs7^35<?A%;UA%69A ;U<xA%8�3
NT;U<�`G698�:
6 � 
 	����u:
<�@x;U69Au6%;UDE>T@+>�R9;U]5:�O

6%;U]5>H:
R9>G1�3a4�<�@+>�@W:�_U35<�`q:
<+CqA%C+A96%>�D@� ATA935_U4�69;=3a<�.
K+;U<�7^> � � #�� 	������ ��;UAu1�3a4�<�@+>�@=	 @+4�>T693G6%8?>T1�3a4�<�@+>�@"<�>�A%AT3�V�698�>2Z[C+:
\�4?<�3
]HVX4�<�7^6%;U35<

7^35<?A%;S@+>�R9>�@q;U<�/T8�>�35R9>�D d�. ������;=6�;=Au7^_U>�:�R���VXR%3aDl698�>T>^g�\�R%>*A%A%;U3a<E3
V[6%8?>27^35<+6%R935_�� 
 :
<�@
6%8�>I\�R%3a\�>�R96%;U>�AH3
Vu698�>HVX4�<�7^6%;U35<?A *  	 ' � � :
<�@ * 	 #�� � ���+��698�:
6 � � 
 	�������;UAT1�354�<�@+>�@[.T/ A
:{7k35<�A9>�|a4�>�<�7^>7� � � �# 	������ �a;UA2:
_UA%3x1�354�<�@">�@[.

/�:�M+;=<?`G6%8�>I6%;UDE>2@+>*R%;U]5:
69;=]a>H3
Vs698�> � 
 7^3a< 69R%3a_�_S:�N�>^g�\�R9>�A%A9;=3a<��
�� 
 � � � ) � � * � ��� � 
 *


 # � � �# - 
 *

 �

	 �p���

NT8�;S7%8 � ;U<y]+;U>�N 3
VG6%8?>t1�3a4�<�@+>�@+>�<�>�A9At3
V � � #�� 	������ � :
<�@ � � �# 	������ �M� ;UDB\�_U;=>*A{698�:
6
� �� 
 	������a;=AT1�354?<�@+>�@[.

/2_U6%8�3a4�`58 � 
 ;=AH<�3a6��[A96%R9; 7k6%_UCtA%\�>�:�M ;U<�`���: VX4�<�7k6%;U35<t3�V 69;UDE>H35<�_UC�	�A%;U<�7^>x;U6H;=AG:
VX>�>�@"1�:579M 7^35<+6%R935_!�+�
;U6G7�:
< ]+;U>�NP>�@ :
AGA94�798,:
_U35<?` :�<+CtA%C+A%69>�D�� AHA%3a_U4�6%;U35< ��:
<�@r698�>
R%>�A94�_U6%A 3
V.B�R%35\�35A9;U6%;U35<hd�. ��@"3E:
\�\�_UC+.

?Q<W\�:
R%69;S7^4�_S:
R���;�V � 
 	����2@+3+>�A <�356 6%>�<�@ 6%3E�*>�R%3���698�>�< � � # � 	������ �+69>�<�@+AH693q��>�R%3�.E?Q<
6%8�;UA27�:�A%>�� * 	 # � 	���� � ���P69>�<�@+A 6%3q��>*R%3�	 VXR%3aD 7k35<�@+;U69;=3a< 	�� :�<�@B1+CE4�<�;�VX3aR%DY7k35<+6%;U<+4+O
;U6QC �*. �?R%3aD 6%8?>H��R%A96TA%C+A%69>�D�� AT>�|a4�:�6%;U35< �+N >G:
_UA93{8�:�]a> �

�' � 	���� � � ) � � *  '	 ' � 	������ - ; 	���� � � � * _U;=D
� � �

; 	���� � m 	 �� ��

�TA%;U<�`r6%8?>t\�R%3a\�>*R%6%;U>�AB3
VH6%8�>hV�4�<�7^69;=3a< *  	jF����u6%8?;=Aq>�|54�:
6%;U3a<,;UDE\�_U;U>�AG698�:
6q698�>
VX35_U_U3
NT;U<�`H\�R%3a\�3aA%;U6%;U3a<E;UAT6%R94�> �

+ � ) m � 
 � )�m � 
 � 
 ��	�� )
� 
 8�&9�&� ' � 	������ � �;� � 	 ' � 	���� �' � 	���� �/��� � 	 �ad��

K+;U<�7^> ' �� 	����27�:�<�<�356 R%>�Dh:
;U<E_S:�R%`5>*R26%8�:
<�� � NT;U6%8t:x<�>*` :
69;U]5>{@+>*R%;U]5:
69;=]a>HA%DW:�_U_=>*R
6%8�:�< �   � ��6%8�>*R%>x;=AH:q69;=DB> � � 	 � � 
 � A%4�798r6%8�:�6 � ' � 	�� � ��� � ��.2z 35R%>*3
]5>�R���:�VX69>�R2698�>
6%;UDE> � � ��� ' � 	������?R%>�Dh:
;U<�ATA9DW:
_U_U>�RP6%8�:�< � 	�A%;U<�7^> � � 7�:�<�<�3a621�>{R9>�:5798�>�@ VXR935D 1�>�_U3
N
1+C ' �� 	����PNT;U6%8t:I<�>�` :�6%;U]5>G@+>*R%;U]5:
69;=]a>���.�/T8?> :�1�3
]a>H\�R%3a\�3aA%;U6%;U35<B6%8+4�AT;UDE\?_=;U>�A��

+ � )ym � 
 � � �=	�� ) � � � � 	 � ' � 	������ � �;� 	 ��iD�
/T8�;UA ;UAT:{798�:�Rj:57k6%>�R9;=��:
6%;U3a<W3�Vs698�>G7^35<+]5>*R%`5>*<�7^>G3�V ' � 	����P6%3x��>�R%3�.4?Q<B] ;U>�N�3
Vs698�>

>^g�\�R%>*A%A%;U3a<t3
V � 
 �+698�;UAT;=<B6%4�R9<t;UDE\�_U;U>�Au698�:
6 � 
 	����P6%>*<�@+A2693q��>�R93�	 7k35<+6%R^:5@+;S7^69;=3a<I��.
/T8�>�R%>kVX35R9> � 
 	���� Dq4�A%6
6%>�<�@x6%3G��>*R%3I�a;UDE\�_UC+;U<�`P;=<x6%4?R%<q6%8�:
6 � � 	����u:
<�@ �# 	���� 69>�<�@

6%3x��>�R93�. � 3
N �+;U<W]+;U>�N�3�V ��� �
�� 
 	���� � 
 *


 �
	 # � 	���� � ��� - ; 	����

d�6



K+;U<�7^> � +� �
	 # � 	���� � ���T;UAH4�<�;�VX3aR%DE_UCE7^3a<+6%;U<+4�354�A�	�;=69A269;=DB>{@+>�R9;U]5:
6%;U]a>G;UA21�354�<�@">�@V�+��� 
 	����I6%>*<�@+Aq6%3���>�R%3 	 � :�R%1�:�_S:
6D� AG_U>�DBDW:7��.=/T8�>�R%>kVX35R9>�� � +� �

	 # � 	���� � ���x:
_UA93t6%>�<�@+Aq6%3
��>�R93�.

��R935D 698�>�R%>7��698�>H\�R%3+3�V�`a3+>�AT35<h_U;UM5>2698�>H\�R%3+3�V�3�V.B R935\�35A9;=69;U35<_ ?.4 �.
� .

oE� �[� 	�wx�X!�� ; !+& !+��� �I/T8?>�:
4?6%8�3aRu;UAu`5R^:
6%>kVX4�_�6%3x8�;UA 7^35_U_U>�:�`54�> ��. � . B�3aDE>�6�VX35R
8�;UA ;U<�A9;U`58+6QVX4?_[R%>�Dh:
R%M+AT:
<�@BA94�`5`a>�A%69;=3a<�A�.


 8 @ 8>=$8 % 9�8 &
� �;�A� .5@(� /2<�@+R%>�: O2� 3
]5>�_ ���q.��P:
A%69;U< ��� .�fT:
DB\�;U35<���� 	��
!+�X����� ; ���u� �H	�� #

���
	���	����B	����B	���	��s	�& �Q�
	}� ! !+��!�� � 	�<s����! � 	�<u	��
' �n���5��� ?�U4U4U
?Q<+6�.PfP35<+V^. 35< �T3a1�3a6%;S7^Aq:
<�@ /24?6%35Dh:
69;=3a< �uK�:a7^Rj:�DE>�<+6%3�� fT:�_=;�VX3aR%<�;S: �
\�\
.7�y��d5m O �|��d5J �
/2\?R%;U_����a���5.

�4 �� B .��u>��*;=>*RD� �H	�� � <u!�'I!+����� ���%����!�' ��zt:�6%8�>*DW:
69;S|54?>�AT>�6�fP/ ���?iI�IU�@[.
� >�R%DB>�A��O���5c7��.

�ed��G/x. z . ��_=3�798 ���G.*�I. zt7�fP_S:�DER%3�798�� �H	��
���
	��q	?� � !���� ��� �Q�
���
�[)�'�#
��!+&,'Hw{�������H�X��'�'*� �������E	�� � 	���	�� 	�& � � ��	��u'����
�������
' � B R93"7�.�3
V�698�>
 ac
6%8 ?�U4U4U fP3a<+Vj.u3a< � >�7^;UA%;U3a< :
<�@yfP3a< 69R%3a_�� /�:�DE\�: �4�
_=3aR%;S@�: � \?\�.
 am��^OD 5maJV�m���ac5��.

� i��G/x. z .I��_=3�798 ���G.*�I.�zt7�fP_S:�DER%3�798 ��z . �T>�C+8�:�<�35`a_=4%� �H	��
���
	��X����<
�X�S� �j)
���u���[����< ���X� �5�!<s� �S�X�^) 
 �
	�pu!+�
���X!�'I	��{���B	�� � 	���	��s	�& �Q�h�H	��
���
	��
�[)�'*��!+& ��B R93�7
. 3
VT6%8�>% 5��6%8B?�U4U4UlfP3a<+Vj.[3a<*� >�7^;UA%;U35<,:�<�@ fP35<+69R%35_ �
� 35<�3a_=4?_=4 �5\�\
.7��dp�+  O ��d���i������a�5m?.

�eJ�� �I. 8 . �uR93"79Ma>�6%6�� oB'�)[& p ��	����Q���[����< �X�����j) �?��� � !+!��%< ��� ��������#< ���X� �5������	�� �
� ;ML[>�R%>�<+69; :�_��H>�3aDE>�69R%;S7tfP3a< 69R%3a_ /T8�>�3aR%C.� B R93�7
.23�V 698�>
7^3a<+Vj.+8�>*_ @h:�6 zh;S798�;U` :�<�/ >�798�<�3a_U35`5;S7�:�_ �T<?;=]a>�R%A9;U6QCE;U< �a4�<�>^O �54�_UC6���5c� V�B R935`aR%>�A9A2;U<tzt:
698�. �+]535_Q.4 �6 ����;=R9M+8�:
4�A9>�R���\�\
.5��c��kO  am5c �n���5c5d?.

�����{fH.[fT:
<+4�@?:
A�� �x. ��.[K��aRj@�:�_=>*<�� � �[p�	�� !+�����X�?���[����< �X��� �a�����S	�� 	�� � 	�#< ���X! � 	�<u	��
'�w{�������B	��s� 	��X	�� 	�& �Q� �H	��u'*���
�������
' � B R%3�7
.Gdam
698�.
?�U4U0U�fP35<+V^.53a< � >�7k;=A9;U35<t:
<�@hfP3a< 69R%3a_��.��R%;U`58+6%3a< � ����� �2>�7
.7���5���a.

��6�� ��.sfT:�R%RD� oqp p �X�Q�
�����S	��u'q	?�W�H!+�����
! � ��� � �%	��Q� 
 �s!+	��
) �sK"\�R%;U<�`a>�R
�u>*R%_S:
`��5���5cp�5.

d5c



�ec�� ��. z .ufP35R%3a<���� �X	�< ���{oB'�)[& p ��	���� � �[����< ���X���5�����X	?� �%	�����	������
	���#
����< �X! �[)�'���!+&,'Bw{����� 	�� ���B�
�S�%� � 3 & � :V"+ & � � 8 N > < � >�, � ( > � ����� -', &���N
& ,IR�� *�N ��"� N �H<�3�. J �2\?\v 5�5J O$dp�+  �2K+\�R9;=<?`5>�R ��>�R%_S:
`
� >�NPO��P35R%M ?Q<�7
. �
���5�" ?.

�e��� ��. z . fP35R935<��
	 �X� ��'@<u!+��wI! !+� ��	��
�?�W�
	������
	��X����< �S�S�S�*)����u� ��	��
���
��	��
������� 	��s'u'*���!<s����� �a����� 	�� � B R%3�7
.�� �HZ�f �HK{fP3a<+VX>�R9>�<�7^>7�D��35R^@+>�:
4"g �
\�\
.�iD676�OQi c� V���a4�<�>����5�" ?.

� ��m'� UT. �x. � ; 79M+DW:�<�<�A��T/{. �[:
\?\�� oq� ��	�� 	�& 	��u' �B� ; � �[pu!+!�� � 	����
� !+� � ���X! � � �Q���?����!?<�)��H	�& ps� ��!+� � �Q'���	�� ��B R9>�\�R9;=<+69A ��m
698W?��a/2f
fP3a<�`5R9>�A%A���zh4�<�7%8?>�< � �54�_UC-���5c�6?.

� �y�$� Z�. �H4?R%]+;U6%A���� . �x.sZ ; � ��& 	[	���� 
 �X& !+# 
 !+�
��	��
� � � !+!"�%< ��� � �[	��X� #
���X	��u'I�%	�� �B	��s� 	��X	�� 	�& �Q� � 	����X	�� 
 �X��� � ��� ; �a;=<�� . �{.[Z[;u:�<�@ ��.
fT:�<�<+CD�a>�@+A��4F B�R%35`aR%>�A9AT;U<W�T3a<�8�3a_=3a<�35DB;S7 zh3a6%;U35<?B _S:
<�<?;=<?`�HI� �2_U4+NP>�R
/H7�:5@+>*DE;S7 B 4?1�_U;=A98�>�R��7���a�" ?.

� �+ '� z . �H:�NTA9M ; � �B	�& 	 ; !+� ! 	��u' �[����< ���X���5��� ; � !+!���< ��� � 	 �+w ' �
fP3a< 69R%3a_ O /T8�>�3aR%C{:�<�@I/�@+]5:�<�7^>�@�/ >�798�<�3a_U35`5C.��]53a_ .�� ��<�3�. i��
\�\�.�i ��6 O$Jp��� �
zh;U6^: B R9>�A%A��s���5�am�.

� ��d'� ��. B .
Z�:
4?DE35<�@(� �B	�� � 	��X	�� 	�& �Q�B& 	����X	�� ps����� � �X� ; >�!+�5'��u'E��	�� #
���
	�������< �X�S� �j) >[���q���s!I& � ����� <u	��
) �����{'*)�'���!+& !��[��& p ��! ��/ >�798�<�;S7�:�_
� >�\�3aR%6 K /s/9�PO%fTKaO%�5m�O.��d�i J ��� >�\�:�R%6%DB>�<+6 3
V�fP3aDE\�4�69>�RuK�7^;U>�<�7k>���K+6j:�<+O
VX3aRj@ �T<?;=]a>�R%A9;U6QCD� �H7^69351�>�R;���5�5m?.V	�\�R%>*\�R%;U<+6��*.

� ��i)� �I. /G.�z � fP_U3aA%M5>*CD� �G.�zh4?R%Rj:�C(� ��	���>�!+� ; !+�u�
! � ����!�'H�%	�� �B	�� � 	���	�#
� 	�& � � �[)�'���!+&,'E��� 
 	�wG!+� � 	��
& �����5�adE/ DE>�R9;S7�:
< fP35<+6%R935_ fP3a<+O
VX>*R%>�<�7k>��[K�:
<��?Rj:
<�7^;UAj7^3��7���a�5d?.

� ��J'� K[.Pzh35<�:57^3�� �x. �T3aR%Dh:
<�@aO%fPC+R%3a6D� o �Y�*�����
	����u������	�� ��	 � 	�����	��

 ����� � �X� ; � ���
!+� � � �X���X�
�?��!
�B� ; �������2�H	������
	�� �/B R93�7
.sdp��A96 fP3a<+Vj.
3a< � >�7k;=A9;U35<W:�<�@hfP35<+6%R935_ �+\�\�.5��65cam�O.��65caJV�7/ 4�7^A%3a< �5���a���a.

� ���'� �I. z . zh4�R9Rj:�C.� K[.eK[. K�:�A%69R%C(� �B	�� �s	���	�� 	�& �X� � 	����X	�� 
 ����� #
� ��� ; � ����!+!+�
�X� ;
� '*�X� ; �������u'*	����s' �5zh>*DE35R^:
<�@"4�D �T3�. � f����7U��2Z
zt�p����i JV� �T<?;=]a>�R%A9;U6QCE3
VufT:
_U;�VX35R9<�;S:V�.�u>*R%M5>*_=>*CD��zt:�C-���a���5.

� ��6'� �I. z .5zh4�R9Rj:�C.�5K[.eK[.5K�:�A%69R%C(� �[��!+!+�
�X� ; � 	��s� 	��X	�� 	�&r�Q����	��
���
	���'*)�'�#
��!+&,'2�u'*�X� ; '������u'*	��Q��' �+?�U4U0U�?Q<+6�.+fP35<+V^.
35< � 351�356%;S7^AP:
<�@x/ 4�6%3aDW:�O
69;=3a< ��8 3aR%M+A%8?35\y35< �T35<?8�35_U35<?35DE;S7qzh3a6%;U35<�B _S:
<�<?;=<?`I� K?:57^R^:
DE>*< 693I�
/ \�R%;U_����a���a.

� ��c'� ��. � ./B
3aDE>�6�� � �[ps���Q�
���{�
!"'*� ; � 	��2���X& !+# > �?�
)[�X� ; '*���!<s����� �a�X� ; ��	�� #
���
	��T���+w ' �%	��h�y�
����'�' 	��q�
	������
	����X�!<���!W'*)�'���!+&,'qwx�X��� 	�� �E�
�
�S�%� �
K+C+A96%>�DBA2:
<�@BfP35<+6%R935_sZ >�6%69>�R%A��s��cV�+\?\�.5��i.6�O.��J5c �n���5�� �.

d5�



� ���'� B . � 354�798�3a< ��z .V�
_U;=>*A%A�� ��.�Z >�]+;=<?>��/B 8
.�zt:
R96%;U<���� ������� !�'�'H���u� � 	�#
���X	�� 
 �X��� � ��� ; � 
 �s! �H���,wx����� #%� # 
 �
������! �5' �:B R%3�7
.�?Q<+6�.ufP3a<+Vj.
UufTfC�e�adV� �HR935<�;U<�`a>�< �+�T3a_U_ :�<�@��a\�\�.5��J���c O ��J" � V�����5�5d?.

�4 5m'� z .
K�:
DB\�>�; ��/G. /�:�Dq4�Rj: ��/G.�?Q6%3a8 �sz . � :
M5:
DB;S7%8?; ��
 �?��� 
 �
��� �[��� ;
�H	��
���
	���	?� 
 �
�����X!+�
# 	 � ��! � 	�<s����! � 	/<u	�� � B R%3�7
.7?�U4U4U ���2K � ?Q<+6%>�R$O
<�:�6%;U35<�:
_ 8 35R9M A98�35\q3a<A?Q<+69>�_U_=;U`a>�<+6 � 351�3569A :
<�@qK"C A96%>�DBAD�e���7��? � ��K�� �p���
\�\
.7���ad�O.���acV��� Aj:�M5:V�V� 3
]5>�Dq1�>�R8���a���a.

�4 ��$� fH.5K?:
DEA935< ��z .5Z >�1�3aR%`a<�>��.�2.�U�A%\�;S:
4%� � 	/<u	��H�H	��
���
	�� � 
 � ! 
 ��' �[#
�%� �u�
���X	��loqp p �
	������ � � g+VX35R^@ U <?`5;U<�>�>�R9;U<�`,K�7^;U>�<�7k> K+>�R9;=>*A��T3�.� � V�
� g+VX35R^@ �T<�;U]5>*R%A%;U6QC?B R%>�A9A��s���a���a.

�4 " '� fH.�K?:
DEA935< � �{. /2;U6QOQ/21[@+>�R9Rj:
8?;=D@�
� 	/< ���X! � 	�<u	�� �H	��
���
	�� � 
 ���
�
� � � !+!���< ��� � �H	��
���
	��P	��H� �B	�� � 	��X	�� 	�& �Q� 	Y� !+!+�X!�� �H���
�B�X�
�H���
��!"'*����� ��p ����! ��?�� ��?Q/�R%>*\�3aR%6����T3�.7�+ ac5c �n���5�5m?.

�4 5d'� fH. K�:
DBA%3a< � �x.�/ ;U6QOQ/21[@+>�R%R^:
8�;UD@� � !+!���< ��� � �H	��
���
	��H	��q� �B	�� #
� 	��X	�� 	�& �Q�
	}� !+! ��!�� ���?�
�{�����
���
��!�'��������[p ���
! �5���a����?�U0U4U ?Q< 6�.
fP3a<+Vj.u3a< �T3a1�3a6%;S7^AE:�<�@y/24?6%35Dh:
69;=3a< � K?:57^R^:
DE>*< 693I�P\�\�._�y��d���O.�y�*in�7�
/ \�R%;U_����a���a.

�4 
i)� fH.
K�:�DEA%3a<�� � ! ��	��
����)q���u� 
 	�� � � ! � !+!��%< ��� �t�H	��
���
	���	��u� �B	�� #
� 	��X	�� 	�& �Q�q�H���
� �V?Q<+6�.!8 35R9M A98�35\B;U<W/H@�:
\?6%;U]5>G:
<�@��T3a<�_U;U<�>�:
R2fP3a<+O
69R%35_ � ?QA%A94�>�AP;=< �T3a1�3a6%;S7^A����HR9>�<�3a1�_U>��n���5�amV���?Rj:�<�7^>5. B R%3�7
.a;U<{/H@+]5:
<�7^>�@
� 351�356TfP35<+6%R935_ �+]53a_ . ���" V�aK+\�R%;U<�`a>�RQO �u>�R9_S:
`I�5���5�p�5.

�4 5J'� fH.PK�:
DBA%35<%� 
 ��& !+# � ���
)[��� ; � ! !��%< ��� ���[����< �X��� �5�����S	���	�� �B	�� #
� 	��X	�� 	�& �Q�r�H���
# 	 ����! � 	�< �X��! � 	�<u	��
' � ?�� ��?Q/ R%>�\�35R96q<�3�. ��J���JV�
K+>*\�6%>�Dq1�>�R8���5���a.

�4 ��'� fH.PK�:
DBA%35< � �x.P/2;U6QOQ/21[@+>�R9Rj:
8?;=D@� � !+!��%<s��� � �[����< �X�����a������	�� 	��t�
�B	��s� 	��X	�� 	�& �Q� 	Y� !+!+�X!�� � 	/< ���X! � 	/<u	�� ��?�U4U4U � �2K ��?Q<+6%>*R%<�: O
69;=3a<�:
_%8 35R9M A98�35\�35<�?Q<+6%>*_=_U;U`5>*< 6 � 351�3569A�:
<�@tK+C+A%69>�DEA��I? � �HK(�e�p����\?\�.
�7 
i�  O �7 
i.6V��� Aj:�M5:V�V� 3
]5>�Dq1�>�R8���a���a.

�4 �6'� fH.�K�:
DBA%35<%� 
 ����� � 	��X��	�wx�X� ; ���u� 
 ��& !+# � ���
)[��� ; � !+!��%<s��� ��������#< ���X� �5������	��E	?�u� 	}�s!+!+��!"� � 	/< ���X! � 	�<u	�� ��?Q<+6�.afP35<+Vj.�?%fP/ �Tf � � �� V�
� � O.��d�. �7� K+;U<�`+:
\�354�R���K+>�\�69>�Dq1�>�R8���a�" �.

�4 5c'� �x. ��.5K �5Rj@?:
_U>�<�� �H	���>�! �5'*��	��h	?� ��� ! �[��� !+& �����Q�5'P	?�u�W�����Gwx�X���t#%� #
���
�����X!+�5' �X�
��	h� ��� ���X� !����%	��
& �n���5�5d ?�U4U4U ?Q<+6�.�fP3a<+Vj.+3a< �T3a1�3a6%;S7^A
:�<�@B/24�6935DW:�6%;U35< �
/T6%_S:
<+6^:V�5���a�5d?.

�4 5�'� �x. ��.uK��aRj@�:�_U>�<�� � !+!��%< ��� � �H	��
���
	��G	?� �B	��s� 	��X	�� 	�& �Q� � 	�<s����!
� 	/<u	��
' � B�8�. �{.T@+;UA9A%>�R96j:
69;U35< � � 35R%NP>�`a; :�<
?Q<�A96%;U6%4�69> 3
VA/ >�798�<?35_U35`aCD�
/ R%3a<�@+8�>*;=DB� z�:
Rj798P���a�5d?.

i m



�ed5m'� �P. B .�B R9>�\�:
R^:
6^:V� z . ?�.�K+8�:�DE35A�� �H	�& ps� �������X	�� ��� � !+	�& !+���
)�� o �
���
���
	��
�u�
����	�� �5K+\�R9;=<?`5>�R$O �u>*R%_S:
`��5���5caJ�.

�ed��$��/x. �I.+/ >�>�_ � �G.ez .�zh4�R9Rj:�C.� � .D8,:�_UA%8�� �B	�� � 	��X	�� 	�& �Q� ��	������
	����[)�'�#
��!+&,' � � �
	�& �[��!+!+�
��� ; ��	��[����< �X���X'*����� 	�� wx�X��� �[�����u'�	��Q��' � B R%3�7
.
3�V{6%8�> d��*A%6hfP35<+VX>*R%>�<�7k> 35< �2>�7^;UA%;U35< :�<�@�fP3a< 69R%3a_�� \�\�.1���am5d�O.���am5� �
/ 4�7^A935< � � >�7^>�Dq1�>�R8���a�" ?.

�ed" '� �x.7/T;=_U1�4?R%C.����O B .+Z�:�4�DE3a<�@����I. zh4?R%Rj:�C.�+K[. K?:
A%69R%C.� �q.�8,:
_UA%8�� ����!+!+�
#
��� ; �
���
#9�X� ��!W'*)�'���!+&,'Gwx�X���y���
�?�X��!+�5'2�u'*�X� ; '*�X�
��'*	�� � ' ��?�U0U4U ?Q< 6�.
fP3a<+Vj.[3a< �T3a1�3a6%;S7^A{:�<�@r/24?6%35Dh:
69;=3a< �[\�\
.0���5�5d O ���5�acV���T;S7^>��3��R^:
<�7k>��
���5�" ?.

in�



i� 



i d



i5i



i J



iD�



iD6



i c



���

���

���

���

�
�

�
�

�
�

�
�

�#
��

�	�

� ��

�
��� �

��� �

�! �

�� �

�

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

i �


