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Sähkö- ja tietoliikennetekniikan osasto
Laskennallisen tekniikan laboratorio



Distribution:
Helsinki University of Technology
Laboratory of Computational Engineering
P. O. Box 9203
FI-02015 TKK
FINLAND
Tel. +358-9-451 4826
Fax. +358-9-451 4830���������	����
�
�
�����������������������

Online in PDF format:
���������	�������������������������� ��!�!���"�#�#�$�����!���%�&�')(�"�"�*�+�$�$�&��

E-mail: , ��-�.�
�����/�������������������

c
0

Wei Zhao

ISBN 951-22-8465-0 (printed)
ISBN 978-951-22-8465-8 (printed)
ISBN 951-22-8466-9 (PDF)
ISBN 978-951-22-8466-5 (PDF)
ISSN 1455-0474
PicaSet Oy
Espoo 2006



�
� � �����	��
��

������������������������ ��!"� �$#%�'&�()#*�+�,�-�.!)��# �0/)1 �$�2�-�'�435�6� / �87:9;7�<6��� 7=3>9"���@?
�5#%�A9 �%/)1 <6�)�B&'#*�+7C7 � &��$#D�-��#%��&'()#%�$�E!59 / �$� � &�7F�-��<C�)�.!�� / !����$�C&'�2G��'#0!H���$�C�$�-��<6���:?
�0I �+< � � / 7'J2K / <C� � 7L<C�)�'7 � 7�MN��()�O� � �%/H�0/ <6�'���'7:< � 7O� / <6�5�P7�<6��()&�<C()�6�+#Q� / !8!59 / �$� � &
�5�C���R�'�:< � ��7E�$�S&T���+� 1 ��!��-�.!)��#N� ���43)�C� / �O7�9;7:<6�'�-7'JVUW� � 7E<6�)��7 � 7X&�� / 7 � 7�<C7F�+�Y����()�
���'#%�+<6��!Z�5�C�\[���&�<67�J
UW�)�HG)�C7�<=�5�C�\[���&�<]���;&'()7��'7]� / &'�+< � � /)� &�^O_�`badce! � �f9;� � 7:<6�A9;#%�)�5��7C�)�)�+< � !59;#g?

&T�5��# �0/ �\hji�^lkLUnmo`pce! � �f9;� � 7�<6�A9;#0<C� � � �q<6�>9;#*�$�-� � /)� ()� �)�C�$��� / �rh=# � � � !s3 � #%�A9>?
���C7 �%/ <C�)���5�C�'7�� / &��t�$�P&T�)#0��� � !)� � � / 7�Ju���7�<6(5!59s<C�)����#%��&�<6����7�<6�+< � & �0/ <6�'�C�$&q?
< � � / 7 �%/ ���$#0� �%/)1 <6�)�]! � ���$#*�$�2�)���+! 1 �C�$()�)7P�$�F^O_�`baoMY<C�)�]&��+< � � /5� &,�5���$! 1 �C��()�57
�+�v^lkOUnmo`wMx� /)� � /5� &2&'��( / <C�'� � � / 7�MN� / !�yV�+<C�'�L�-��#%��&'()#0�'7 �%/ <C�)�4�>9;!)�6�\< � � /HI � / �
�+�n<C�)�l� ���43)�C� / �'7�JS��l�+#%7C� �0/ ���'7:< �01 �+<6�L<C�)�O��z��'&q<67E�$�n#%� /)1 �'�{� / !=( / 7C�+<6()�C�+<6��!
�>9;!)���.&'�$�C3R� / &T��� �0/ 7|�$�2^lkLUnmo`}� / <C�)�H7:<6�C(5&�<6(5�6�$#F�)�C���R�'�:< � �'7|�$�O<C�)��� �g~ ��!
^O_j`VaWi+^lkOUnmo`�3 � #%�A9$�'��7'J
K / <6�5�v7��'&�� / !2�)�C�\[���&�<'Mryb�Q&'� / 7 � !5�'�D� / � /)� � /)� &Y`bkL`V�sce���$#0� � <6�A9;#%��#0�'��#g9;�)�)��7�?

�5���+< � !59;# 1 #g9;&'�'����#�hY# � � � ! 3 � #%��9��'� �%/ <6�5�O�)�C��7C� / &'�l�$�n7C�;! � (5� � � / 7W�$7{&���( / <6��� � � / 7'J
��47:<6()!59j<6�)�f�'#%��&�<C�C��7:<T�+< � & �0/ <6�'�C�$&�< � � / 7F3R��<�yb�'� / <C�)�47C�;! � ()� � � / 7o� / !8! � zx���:?
� / < 1 �C�$()�)7 �0/ `bkL`b�}�-��#%��&'()#0�'7�JE��fG / !�<6���\<o<6�5�f7C�;! � ()� � � / 7E<6� / !H<6� 3 �%/ !
7:<6��� /)1 #g92<C�F<C�)�V&'�$�C3R� / 9;#5� ~ 9 1 � / 7 �0/ 7�<C���$!4�+�)<6�)�b�)�)��7��)�)�;! � ��7�<C�'�S� ~ 9 1 � / 7�J�UW� � 7
� �0/ !��$�S3 �%/ ! �%/)1 �C��7C()#g<67 �0/ <C�)�B���$�C� �+< � � / �$��� ~ <C� / 7 � ���f# � � � !=&'#0()7�<C�'�C7�M �0/ yE� � &T�
<C�)�4# � � � !)7L�$���43)� � ! 1 ��!�� � �|7��.! � ()� � � / 7'JlUW�)�4�>9;!)�C� 1 � / 3�� / !)7O�$���P�$#07C� �0/ �$�'7�?
< �%1 �\<6�'!��$7lyV��#%#b�$72�$<6�)���B�5�C���R�'�:< � ��7B7�()&T���$7l<6�)�-����!)�'� �%/)1 �$�VyV�+<6���f�-��#%��&'()#0�'7
/ ���$�W<6�5�2# � � � !|3 � #*��9����'J
UW�)� / M$(57 �%/51 <C�)�Q`VkL`b���-�.!)��#�!)�q���'#0���R�'! �0/ <6�)�Q�)����� � ��(57n7:<6()!.9�M+yb�v������� �%/ ?

�$�'7:< �%1 �+<6��!,�O3��$&q<6��� � �+#5�-�.!)��#)�-�'�43)�C� / �{&�� / 7 � 7�< �%/)1 �$�x���$� I y � <C<C�'� � � /)� &{`bkO`Q�
c����$#0� � <6�A9;#%��#0�'��#g9.�5�)��7C�5���+< � !59;#%�q<6��� / ��#*�$� �g/ �\h;� / ! � ����� /)� � /)� &w`VkL`b�PJ�UW�)� �%/ <6�C�\?
� / ! �%/ <6���:?��-��#0�'&'(5#*�$�R�>9.!5�C� 1 � / 3R� / !57N3��q<�yV��� / <C�)��`bkL`v��� / !l`bkL`V��� ��#0�'&�()#%��7
�+�C�2� / �$#g9 I �'!Z� / !j&���� �)�$�C��!=<C�@7C�'�)�$�6�+<C�B7 � �4(5#*�+< � � / 7b�$�w�)()�C�l`bkL`Q��� / !=�)()���
`bkL`b��3 � #*��9$�'�C7�JZ�� G / !�<6�)�+<f<C�)�,�>9;!)�C� 1 � / 3R� / !)7B&'� / <C� � 35(5<6� &'� / 7 � !)���6�$35#09
<C��<C�)� �%/ <6�������$& � �$#W�)�����R�'��< � ��7-�+�L<6�)�Z� �g~ �'!�`bkO`Q�bi+`bkL`b�d3 � #*��9$�'�'J�m / �+<6�)���
� � �R���:<T� / <���357C�'�:�+�+< � � / � 7S<6�)�W�������,�\< � � / �$� � � / ?�# � � � !f35� � ! 1 �'7v� / !-# � � � !P&�#%()7:<6���C7'M
yE� � &T��������� / �$<P3R�'� / ���$( / ! �%/ �$<C�)�'�P7:<6()! � �'7�J���]�)�C���R��7��|<6���+<P�$7@����7�7 � 3)#%�
�-�'&T�)� /)� 7��d�)�Ay�3��$&q<6��� � �=� �A9H3��-�$3)#0�P<6�Z&'� / <6����#�<6�)� � �l�R�'�C�-���+3 � # � <�9�� 1 � �0/ 7�<
7���#0�$� / <67�J
K / <C�)�b���$()��<C�f�)���\[��'&q<Yyb�V7�<C()!592<6�)�b!59 / �$� � &Q3R�'����� � ���n�$�)yV�+<C�'�Y�-��#0�'&'(5#%�'7 �%/

<C�)�F� � & �%/5� <�9P�$��! � z��'��� / <V# � � � !@3 � #%�A9$�'�v7C()�:���$&'��7'J�K / <C� � 7Qyb��� � M.yb�o�)�A�$�O� / �+#09 I ��!
<C�)� �0/ <C�'�:���$&'�H�qzx��&�<C7]�$�O<6�)���'�H! � z��'�C� / <]# � � � !�3 � #%��9��'��7-��`bkL`baoM{`bkO`Q�EMW� / !
`bkL`b��� / y{�\<6�'�E!59 / �+� � &'7'J



�%�
� �����E��
��

UW� � 7 <C�)�'7 � 7,���$�-<C�)�H!)� 1 �C���H�$�l^L�;&�<C��� �+�lUw��&T� / ��#0� 1 9����$7|3R�'� / �)�C�����$���'!
�%/ <6�5���D�$3R���C�+<6���:9	�$�LaV���-�)(5<6�+< � � / �$#v� /)1��%/ �'�'� �%/)1��0/	� �'#07 �%/ � ��
F/)� ���'��7 � <�9t�$�
Uw��&T� / ��#0� 1 9H!5()� �0/)1 <6�5�49����+�C7 ������ ? ����� JOKWyV��(5#%!�# � � �B<C�|<6��� / � `Q�C�+��Jf_ � � � �
�2�+��<C<C( / � / ���$�W� � 7W� ~ &��'#0#%� / <X7C(5������� � 7 � � / JQ^L(5� �%/51 �f9]`Q��^ 7�<6(5! � ��7'M _ � �;� � �)�$7
3���� / <6�'�$&T� �%/51 �-� / �+<E� / #09-<6�5�l�$��<W�+�Y&���� �5(5<T�+< � � / �$#�3 � ���)�>9;7 � &'7�M)3)(5<X�$#07C�4<C�)�
7C�'&��C�q<67Y�+��7C& � � / < � G�&QyE� � < �%/51 �+7nyb�'#0#.�+7 1 � / �'�C�+< �0/)1 �+<C<C�6�$&q< � �$�V�+�)�)# � &��+< � � / 7'JD_������
� �-�����:<T� / <C#09�M��)�P���$7O<6�$( 1 �><l�-�f<6�)� � � �R����<6� / &��4�$�v! � # �%1 � / &'�4� / ! �%/ <6� 1 � � <�9 �0/
3���&'��� �%/)1 � / �$(5<67:<T� / ! �%/)1 7C& � � / < � 7�<,3 9�3R� �%/51 7C(5&T����� �;!)��#X� � �-7C�'#g��J�KP�$#%7��
<6��� / � `Q�C�$��J�� � �-�-���l�$7 � � �����W� � 7{��( / ! �%/)1 �����W�B9|`Q��^ 7�<6(5!59�MR� / !=� � 7W��z�����<C7
�%/ �5�C�A� � ! �0/)1 � ~ &��'#%#0� / <W&���� �5(5< �0/)1 ���'7C�$()�C&��'7'J�� � �-� �l���+7W�$#%7��47C�5�ry / � � 7{#0���$!.?
�'�C7�� � � �%/ &'�C�'�+< �0/)1 �-� �%1 �)#09=�+&�< � ���B� / ! �0/ <6�'� / �+< � � / �+#N�C�'7����$��&T�8� / � � ��� / �-� / < �0/
��()�W#*�+3����C�+<6�$��9 �$�wyE� � &T�ZKV�������23R� / �qG)<6��!H�P#%�$<'J
KV�$#%7��4y � 7��=<C�P<6��� / � �$#%#�<6�)�O&��+?��$(.<6�)����7E�$�D<6�)�l�)()35# � &'�+< � � / 7{���'#%�+<6��!=<C�P<6� � 7

<6�)��7 � 7�J�_H� / 9	<6�)� / � 7 3R�'#0� /)1 <6��`Q�C�+��JtK�#%�R���v�\<C<6(5#*� �0/ � / Mv^L��Jtm / !)����9��O()��?
<6�A��� / � �)Ml� / ! ^L�'J��O� I 9;7 I <C�$�@_�(5� I 9 / �����,���C( � <C��(5#L! � 7�&'()7�7 � � / 7Z� / !���z��'&q< � ���
&'��#0#*�$3R���6�\< � � / 7'J-KO�$#07C�=y � 7C��<6�=<6��� / � `Q���$��J]UY�+� � �Zmo#%�\?�� � 7C7 � #%�,�����l� � 7B�$!5� � &��
� / ! �0/ <6�'���'7:< �%/51 7�<6�+< � 7�< � &��+#N� ��&T��� /)� &'7X#%�'&q<6()���'7�J��;����& � �+#D<C��� / � 7o�$#%7��,3R�'#%� /)1 <C�
�f9H<6�5�'7 � 7B�5�C�q?�� ~ �$� �%/ ���C7�Mw`Q�C�+��J,_ � � � ��`wJ � ���+<6�r[C�=� / !�`v���$��J,mF� � &T�)�$��<�� �%/ ?
��� / � / <6�5MR���$�E<C�)� � �F� ~ &'�'#0#%� / <o7C( 1$1 �'7:< � � / 7o� / !H&'�$� �-� / <67�JWKV<6�)� / � <6�)��� �%/5/)� 7��
mo&��+!)�'�f92�$� �.& � � / &��{� / !!�N��<C<C�'��7S� / ! � ��#%7 �0/ � � K / 7�< � <6(.<6�V�+�)`Q�>9.7 � &�7Y�����DG / � / & � �$#
7C()�)�R���:<�J
Ko�������,3R�'� / �����:<6( / �+<6�@<6�Z� ����<B�,� / 9 /)� &��,� / ! �%/ <C�'�C��7�< �%/)1 �������)#0�-!5()� �0/)1

<6�)��7C�,9$���$��7'JHKLyV� / <4<6�Z<6��� / � Un��� �$7 I#"%$� 1 M&�N��� / �'�;< � �-7C� / MY`Y�q<6� � � � � ( / � / M
_H�$� � ()7,_ � �q<C< �%/ � / M "E� � ((� �0/)/ �5MV� / !(�N� � ^L� /51 �����@3R� �0/)1�1 �.�;!���� � � / !)7 � / !
�����W�)�C�A� � ! �%/)1 �$!5� � &'�O�����E�f9]���'7C�'�$�C&T�xJVK / �)�$��< � &'(5#*�$��M5Un��� � � ���$7F�$#07C�@3���� / � /
�%/ �+�$#%(��+3)#%�@&'�$#%#*�+3����C�+<6�$� �%/ �f9��C�'7����$��&T�t�)�C�r[��'&�<C7'J8_ � &T���$��#b`Y�+<6�C�H� / !�_H�$��&'�
`S�+<C� � �+�C&��8�����$� 1�� ��� / � �Z���)#%� / <�9��$�L�)��#%��� / &����-�)(5<T�\< � � / �$#{�)����3)#0�'�-7@� / !
�,�+<C�)�'� �+< � &'7�JDKw�+#%7C�F<6��� / � �Q�-�,�oUn�'�*)�$�%)�F�����Y3R� �0/)1L1 �;�;!B��� � � / !@� / ! 1 � / �'�C�$()7
�)��7�<'J��.�R�'& � �$#�<6��� / � 7E�$#%7��f3R�'#%� /)1 <C�f�Q���+�!�D�$�-� �%/ � / � / !+�l� � [C�,� � �C��#%� �%/ � / ���$�
<6�)� � � � �%/ !=�)��#%�=y � <C�Z�B9|7�<C()!59Z� / !j# � ��� �0/ � �%/ #%� / !�J

� �%/ �$#0#09$M�KF<C��� / � �+#%#S�$�b�f9H���+� � #09j� ���43����C7L�����O<C�)� � �O7C()�)�R���:<f� / !�( / !)�'��?
7�<T� / ! �%/51 J-�D�$7�<F3)(5< / �$<X<6�5�B#0���$7:<�M K{yV�$()#%!Z# � � �l<6�@<6��� / � �B9]y � ���,. �0/ . �0/ ���$�
�)�'�E7C(5�)���$��<�M��)�+< � � / &��$M � / !=#0�r�$�2�$#%#x<C�)�C�$( 1 �]<6�)��7C�l9��'�$�C7�J



� ��� � � � �	�

�����
	������	 �
� ���������� ���
������	 ����	 � �!���
�#"$	 %&���(')�*���+�,��-�.��%/������	����0�1"&	 ����� 2
3 �!�
	4�5�6���&�1���879��-	 �����1� :
2 ;<��	����9=$"���	��!��� >

� J � _����43)�C� / �'7
? / �+<6(5�C��@ 7X� ��7:< � �-���$��<T� / <
7:<6�C(5&�<6(5�C�'7BA-J2JBJ2J2J2J2J2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J �

� J � �X� 7�<C��� � &��$#�3��$& � 1 ����( / !=J2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J C
� JED � � � � !]3 � #*��9����,?Q�4<�yV�\?�! � � � / 7 � � / �$#5F�( � !�JlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J ��
� JHG ^ � zx���C� / < � �%/ !)7E�$�Y# � � � !)72JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � D
� J � � � � � !)7�M5�-�'�43)�C� / ��7'M � / !=<6�5� � �{<C�'&T� / ��#%� 1$� &��+#��$�)�5# � &'�+< � � / 7jJBJlJ2J � �
� J � _��$#%�'&�()#*�+�v�-�;!)�'# �%/)1 �$�N3 � ��#0� 1�� &'�$#57:9;7�<6��� 7
?v�B�4()#g< � ?�7C&'�$#%�W�5�C��3)#0�'� � C
� J � �;<C�C()&q<6()���l�$�w<C� � 7W<C�)�'7 � 7 JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � �

: � %�I$�,�!��KJML*��ONQP�����"&��= :�R
� J � �;<6�+< � 7�< � &��+#x�-�'&T��� /5� &'7 J2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � D

� J � J � UW�)�'��� �;!59 / �$� � &o�,S ( � # � 3)� � ()� JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � D
� J � J � � / 7C���43)#%�O<C�)�'���:9 J2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � �
� J � JED �Q� 1 �;! � & � <�9�J2J2J2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � �

� J � `Q���$7��l3�������� � ���E�$�w� �;!)�'#x� ���43)�6� / �'7 JlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � �
� JED UW�)���C�-�.!.9 / �$� � &'7W�$�w�-�'�43)�C� / ��7 JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J �.T

� JED5J � kL��� / M)���6�$�-�'!=7:9.7:<6��� 7 J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2JUD �
� JED5J � K�7C��#%�+<6��!�M)( / ���6�$�-�'!Z7�9;7�<C�'�-7oJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2JUD �
� JED5JED aV� / �������,�\< � � / �$�w� ���43)�6� / �'7�JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2JUD �

� JED5JHG UW�)� � ��#0��� � &T�]���C�'�l� / �'� 1 9 JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2JUD �

� JED5J � _ � &��C��7�&'��� � &VF�()&q<6(��\< � � / 7 JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2JUD��
�%�0�



� � �������������
	

� JEG _��'�435�6� / �2�'#0�'&q<6�C�$7�<T�\< � &�7pJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J D>�
� JEG5J � � 9;!)��� 1 � / 3R� / ! �0/)1 M)�>9;!)�����)�)��3 � &l��z��'&q<�M � / !

�>9;!)�C���5� � # � & � <�9�J2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J D>�
� JEG5J � ko<6�)���W�'#0�'&�<C�C��7:<T�+< � & �0/ <C�'�C�$&�< � � / 7 J2J2JBJ2JBJ2J2J2J2J2JBJ2J G �
� JEG5J D K�� / ! � 7�<C� � 35(5< � � /L/ �'�$��<6�E�-�'�43)�C� / �.?x<6�)�v�O��(59>?�aV���$�)� � /

<6�5�'���:9 JBJ2J2JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J G �
� JEG5JEG � 9;!)�C�+< � � / �$�w� ���43)�6� / �O7C()�:���$&'��7BJ2J2JBJ2JBJ2J2J2J2J2JBJ2J G �

R � �8	 %&�9=&� K�1=�� �9=&��J!� >92
D.J � UW�)�B�-��#0�'&'(5#*�$�b!59 / �$� � &'7E�-��<C�)�.! JBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � �
D.J � � �$�C&'�OG���#%! J2JlJBJ2J2JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��D

D5J � J � �O� / ���6�$#x���'�+<6(5�C�'7FJBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��D
D5J � J � �����C&��LG��'#0!=!)���$�'#%�$�)� � / <oJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �.G

D.J D K / <C� 1 �C�+< � � / �$# 1 ��� � <6�)�-7 JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ���
D.JEG Uw��� �R�'�C�+<6()���2� / !Z�)�C��7C7C(5�C�2&'��()�5# �%/51 J2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ���

D5JEG5J � UW�)��V���C� / !)7C� / <6��� �R�'�C�+<6()���O&'��(5�)# �0/)1 J2JBJ2J2J2J2J2JBJ2J � �

D5JEG5J � UW�)��V���C� / !)7C� / �)�C��7C7�()�C�2&'��(5�)# �0/)1 J2JBJ2JBJ2J2J2J2J2JBJ2J � D
D.J � aV� / 7�<C�6� �0/ <F!.9 / �$� � &'7dJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � G

D5J �;J � UW�)��� � m �O�"�$# 1 ��� � <6�)� J2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � �
D5J �;J � UW�)� �NK��La-�Z�$# 1 �$� � <C�)� J2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ���

D.J � �D� /)1 ?��C� /)1 � �0/ <6�'�C�$&�< � � / 7LJBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � �
D5J � J � ��y{�+#%!=7C()�-� �+< � � / J2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � C
D5J � J � `��T_ � / !Z`b_j� JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��T

D.J � � � � � <T�+< � � / 7V�$�w� �$#%�'&�()#*�+�V!59 / �$� � &�7 J2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � �
� � ��J��+��"1J�-��� �9=$��J��!�&P ����� ��� �&�.-�1��� I$�
	 ��� � ��R

G5J � �l� / �'�C�$#N7 � �4()#*�\< � � / 7C�q<C< �0/)1 J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��D
G5J � �l� / �'�C�$#N�)�C�$������< � �'7W�����E� / �$#09;7 � 7,J2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �.G
G5J D a{�+< � � /)� &O�-�;!)�'#��-�'�f3)�6� / �'7OJ2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��C

G)J D.J � K / <6���.!)(5&�< � � / JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J ��C
G)J D.J � �;9;7�<C�'�u�)���'���+�6�+< � � / J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J � T
G)J D.J D � � �4()#*�\< � � / �C��7C()#g<67X� / !Z! � 7C&'(57C7 � � / J2JBJ2JBJ2J2J2J2J2JBJ2J C �
G)J D.JEG �.()�-� �$��9,� / !Z&'� / &'#%(57 � � / JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J T��

G5JEG m /)� � /)� &O`bkL`b� �-�'�43)�C� / � J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J T �

G)JEG5J � K / <6���.!)(5&�< � � / JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J T �

G)JEG5J � �;9;7�<C�'�u�)���'���+�6�+< � � / J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J T D
G)JEG5J D � � �4()#*�\< � � / �C��7C()#g<674J2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J T G
G)JEG5JEG ^ � 7�&'()7�7 � � / J2JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �*� G

G5J � _��.!5�'#N�-�'�43)�C� / �O�����W3��+&�<6��� � � J2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �*� �
G)J �;J � K / <6���.!)(5&�< � � / JBJ2JBJ2J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �*� �
G)J �;J � �;9;7�<C�'�u�)���'���+�6�+< � � / J2JBJ2JlJBJ2JBJ2J2JBJ2JBJ2J2J2J2J2JBJ2J �*� �



����� ��� � �
	 �

G)J �.JED � � �f()#*�+< � � / �C��7C()#g<674J2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � � C
G)J �.JHG ^ � 7�&'()7�7 � � / � / !j7�()�-�,�$�:9 JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J ��� �

G)J � �;<C�C()&q<6()�C�$#D� / !=!59 / �+� � &��$#��5�C���R�'�:< � ��7E�$�wyV�+<C�'� / ���+�X�-�'�f3)�6� / �'7 ��� �
G)J � J � K / <6�C�;!)()&q< � � / J2J2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J ��� �
G)J � J � �;9;7�<C�'�u�)���'���$�C�+< � � / JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J ��� �
G)J � JED ^O�+<T�P� / �$#09;7 � 7uJ2JBJ2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J ��� �
G)J � JHG � � �f()#*�+< � � / �C��7C()#g<674J2JBJ2J2JBJ2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � ��
G)J � J � ^ � 7�&'()7�7 � � / � / !j&�� / &�#%()7 � � / J2JBJlJ2JBJ2J2JBJ2JBJ2J2JBJlJ2J � � C

> ��������J�"1�,������� 2(RQ2
� 3 ��P5���1=$��� � ��K�1�,����� � 2(R�R
L � %1� � ��K�/K��=��#K"1���,��K� ��"&�O7K(	 "&���+� ���  � � ����	�%/�,"&����K��� 2(R�>
L*�0�1J��!��P�����1%�I 2(R �



� � �������������
	



� � ��� � ��� � ����� � ����
��


 ��� �����Y� � ��� ���

UW� � 7O<6�)��7 � 7 � 7l�]� � / � 1 �C�$�)��� / !�<6� ()7O<C�)�PyV��� � ���$7l3R�'� / 7���#%��#09j!)� / �@3>9H<6�5�
�+(5<6�)�$�'J�UW�)�H�$(.<6�)���@���+7-�5#*��9���!�� / �$&�< � �$�j����#%� �0/ �$#0#V<6�5�j���'7C�'�$�C&T���)�C�\[���&�<C7
���'�R����<C�'! �%/ <C� � 7E<6�5�'7 � 7'M yE� � &T�j���$7F3���� / 7��)# � < �%/ <6�-<6�)�l����#%#0�Ay �%/)1 ����()�E�)(53)# � &��\?
< � � / 7,?
K  J	�x���$�)MNUOJ "�$� 1 MNmBJn�l(5��<6�A�$� / � �)MwKTJ �v�+<C<C()#*� �0/ � / MN� / !�_�J �l�$�:<C<6( / � / M


����������������������� �"!$#%���"#&!'�(�*),+-�����.���/!'0� �����/��� �1324�*)%���)%����5�675�89�:�:;<�/+>=?�"�@�*A��
�?!$�CBD�"�"EGFH�JIK�.�#L)<���?!$���)M� M  � ���)�>9;7'JON)JgM �%/ �)�C��7C7�J

KCK  J	�x���$�)MNUOJ "�$� 1 MNmBJn�l(5��<6�A�$� / � �)MwKTJ �v�+<C<C()#*� �0/ � / MN� / !�_�J �l�$�:<C<6( / � / M
P *���Q32�5OE&0�R;<EL���"�/+*A*�TS*�:A��.�?!'*�U�1�V)W�/E&��X<���Y=?�"�:�"�"AZ324[\�Y�����?!$�/���^]_�?�Q=?!3�*)`� � M
7C()3)� � <�<6��!=<C�  � �;&T� � �ZJ  � ���)�>9;7'JQmo&q<T�5J

KCKCK  JL�x���$�)M mfJ;�O()�:<6�A��� / � �)M.KTJ��v�+<C<C()#*� �%/ � / M � / ! _�J �l�$��<�<6( / � / M ]_*���.�?#&�@�*!
+*A�),�*����� �a� �"#b+*Ac32Q�����"���)%���(dH]-5�e`f%dg61hY
�5i�:�:;<�/+c=?�"�@�*A��?!.��jak$)<���?!"2 �Y�?�/���
;<!� ;b�?! �"��� �g�*),+l�"E&�m��no�.����32Q�?EL�*�V)p���?)&S*�/E_�*),+q#L)M�?���"#&!3���"���) MD<C�j3R�@7C()3;?
� � <C<6��!|<6�gN)J�`Q�>9.7�J{aV�5�'�ZJ  �%/ �X�r� ������ J

K � �@JY_�()� I 9 / MQ Jr�x���$�)MQ_�J �l�$��<�<6( / � / Mv_�J �O()��! I'� �'# MQ� / !tUOJ "�$� 1 M dsA��
),�*����� �t32au>�����?!v���`]_�?�Q=?!3�*)`�vX%#&!"2 �Y�.� ��jOw,no�.���	32rxC���y+zS�!'�#z;GX<�"!$#%���"#L!�� M
 � � �0/ <6�'���)���$7��'7�M �%/ �)�C��7C7�J

K / <C�)�'7��|�)()35# � &'�+< � � / 7�Mn<C�)�|�$(.<6�)���2���$7f3���� /	�0/ �$��#0�$�'! �0/ �)#%� /)/)�0/)1 <6�)� �C�q?
7����$��&T���5�C�\[���&�<67�MQ!)���$�'#%�$� �%/)1 �-�.!5�'#v7�9;7�<C�'�-7 � / !t�����C&��,G��'#0!t���$�C�$� �q<6���C7'Mv� / !
�R�'�:�����C� �%/51 &'���-�)(5<C�'�D7 � �4()#*�\< � � / 7'JNUW�)�V�$(5<C�)���D���$7n�$#07C�WyE� � <C<6� / <C�)�QG��C7:<Y!)�C�+� <67
���$���)()3)# � &��\< � � / 7SK ?�K�KCKTM>3��+7C�'! � / !��+<6�B� / �$#09;7 � 7Q� / ! �%/ <6���C�)����< �%/)1 <6�5�X���'7�()#0<C7'J � �
�+#%7C�-�$&q< � ���'#g9|���+��< � & � ���+<6��!|<6�)�OyE� � < �0/)1 �$�Y�)()3)# � &��\< � � / K �4J

�



� �������������
	

� �S��� � � � � � ����� �w�}��� ��� �

mL_ V� " mo7C7 � 7:<6�'!�_��;!)�'# V( � #%! �%/)1 y � <6�=� / �'� 1 9 " ��G / ��� � / <
m �wmXa�� m /)1 (5#*�$���Q��#%�;& � <�9>?�mo(5<C�.&����C���'#*�\< � � / ��( / &q< � � /
a � m " _H_ aV�)�'� � 7:<6��9]�+< � m " �+�$��!�_��$#%�'&�()#*�+�W_��'&T�)� /)� &�7
^O_�`ba ! � �f9;� � 7�<C�A9.#0�)�)��7��)���+< � !59;#0&T�)��# �0/ �
^O_�UwmF` ! � �f9;� � 7�<C�A9.#g<6� � �-��<6�>9;#*�+� �-� /)� ()� �)������� / �
^,�Fm !)�'� ~ 9;� � 3R� / ()&�#%� � &2�$& � !
^lkOUnmo` ! � ��#0�'�A9;#%� ~ 9 <6� � � �q<6�>9;#*�$�-�-� /)� (5� �)�C�$��� / �
^L`b^ ! � 7�7 � �)�+< � ���O���$�:< � &'#%�o!59 / �$� � &'7
^L`v`ba ! � ���+#%� � <6�A9;#%�5�)��7C�5���+< � !59;#%&T�)�$# �%/ �
� " kO_�mXa-� � " k /)�0/)1 � / _jmL�$&T� �0/ �O�����XaV�)��� � &��$# � � �4()#%�+< � � / 7
� " kO_8k � � " k /)�0/)1 � / _j��#%��&'()#%�$� � � �4()#*�\< � � /
�&�YU �R�+7�< ����()� � �'�WUn�6� / 7��������,�\< � � /
��7 ���'�f<C�+?�7��'&'� / !
�DK��oa-� �DK��X���$�FaV� / 7�<6�C� �%/ <��.��#g�����Nc������W�-��#0�'&'(5#*�$�b7 � �f()#*�+< � � / 7qh
_8a _�� / <6�fa{�$�C#0�
_H^ _���#%��&'()#%�$�E^o9 / �$� � &�7
_ " �;m _���<C� � & � #%# �%/ ? " ��7 � 7�<T� / < X<���?;<EyA*��J�.J�.�?#Y�o
o#L!��?#Y�
_ �5^ _���� / �(S (��$���f^ � 7C�)#%�$&'��� � / <
�LaWa � � ��7C���'MRaV����� /)1�� (�M�� / !�aV#%��� � / < � yV�+<6���E� �;!)�'#
/ � / � / �+?�� �q<6���
�o_ " �F()&�#%���+�E_H� 1�/ �q< � & " �'7�� / � / &'�
�F`QU 7�9;7�<C�'�-7F�$�w&'� / 7�<6� / <o���+��< � &'#0�,�F()�f3����'M�`Q�C��7C7C(5�C�B� / !ZUw��� �R�'�C�+<6()���
/ 7 / � / �+?�7C��&'� / !
� �LU 7�9;7�<C�'�-7F�$�w&'� / 7�<6� / <o���+��< � &'#0�,�F()�f3����'M �Q��#0()� �L� / !ZUw��� �R�'�C�+<6()���
kO`�� � kO�.< � � �%I �'!]`w�$<6� / < � �$#07{����� � � S ( � !%� � �4()#%�+< � � / 7
`��6_ `S�$�:< � &�#%� ?�`S�+��< � &'#0�L`S�$�:< � &'#%� ?�_���7C�
`Va �)�)��7��)���+< � !59;#%&T�5��# �0/ �
`v� �)�)��7��)���+< � !59;#%�q<6��� / ��#*�+� �0/ �
`V� �)�)��7��)���+< � !59;# 1 #09;&'���C��#
`b_j� `S�$�:< � &�#%�l_���7C�j�QyV�$#0!



����� ��� � �
	 D

`bkL`ba ���$#0� � <6�A9;#%��#0�'��#g9.�5�)��7C�5���+< � !59;#%&T�)�$# �%/ �
`bkL`Q� ���$#0� � <6�A9;#%��#0�'��#g9.�5�)��7C�5���+< � !59;#%�q<6��� / ��#*�$� �g/ �
`bkL`b� ���$#0� � <6�A9;#%��#0�'��#g9.�5�)��7C�5���+< � !59;# 1 #g9;&'�'����#
`Q`ba `Y��#%�$� �0I �$35#%�L`w� �%/ <FaV���$� 1 �
�57 � � &��+?�7��'&�� / !
`�� �)�)��7��)���+< � !59;#07C�'� �%/ �
� _ � (�� / <6()��_j�'&T��� /5� &'7
" a�� " ����� � � / <T�\< � � / �$#NaV�$�C�C��#*�+< � � / ��( / &�< � � /
" ^,� " �+! � �$#�^ � 7�<C� � 3)(5< � � / ��( / &�< � � /
" �Fm "X� 3�� / (5&'#%� � &LmF& � !
�;�vUWU �N� � / � / �$#g9;< � &o�$�'��7 � � / �$�&� � m �O��c�7C���f3R�'#%�AyLh
� � m �O� �-�-��<C�)�;!=���$�W&'� / 7:<6�C� �%/)�0/)1 �-�$< � � /
�;`Va � � �-�)#0�L`Y� �0/ <FaV���$� 1 �
�;`VaWi\� � � �-�)#0�L`Y� �0/ <FaV���$� 1 �O?b� ~ <6� / !)�'!
�;U � �@yV�+<C�'�E� �;!)��#�3��$7��'!Z� / <C�)�l�C�q� � 7C��!j��� � �W�R�$<6� / < � �$#
Unmo` <6� � �-��<6�>9;#*�+� �-� /)� ()���)�C�$��� / �
UWK�` D$` �4Dr?�`Y� �%/ <{yV�+<6���F�-�.!5�'#�3��+7C�'!Z� / Uw�C� / 7:���'�6�+3)#%�OK / <6���C�-��#%��&'()#%�$�W`Y�+<6� / < � �$#
UWK�` G�` � G\?�`Y� �%/ <{yV�+<6���F�-�.!5�'#�3��+7C�'!Z� / Uw�C� / 7:���'�6�+3)#%�OK / <6���C�-��#%��&'()#%�$�W`Y�+<6� / < � �$#
UWK�`b�+` �,�A?�`Y� �%/ <{yV�+<6���F�-�.!5�'#�3��+7C�'!Z� / Uw�C� / 7:���'�6�+3)#%�OK / <6���C�-��#%��&'()#%�$�W`Y�+<6� / < � �$#
U " a U{y �%/ ? " � /)1 �2aV(5<C�$z
�wmXa�� �Q�'#0�.& � <�9>?�mF(5<6�;&'�����C��#*�+< � � / � ( / &�< � � /



G �������������
	



� � ��� � � � �

� � ��� ��� � 
���� ���

���	� 
 �� ������������������������� �!�"� # �$�&%'� ()#*���+���,�
�-���.��/0��������21

aV��#%#07E�$�C�O<6�5�27:<6��()&�<C()�6�$#D� / !Z��( / &�< � � / �+#x( /)� <67E�$�Y�$#%#�# � � �0/)1 ��� 1 � /)� 7C�-7V����( / ! �%/
/ �+<6()���$JbUW�)�B7��,�+#%#%��7�<W�$� 1 � /5� 7C�-7W7C(5&T�8�$7E3��$&q<6�'� � �@&'� / 7 � 7:<X�$�S7 �%/)1 #0�O&'��#%#%7WyE� � #%�
#%�$� 1 �'�{��� 1 � /)� 7C�-7W�$���2�f()#0< � &'��#%#0()#*�$�v� / !Z&����-����7��'!Z�$�n! � z��'��� / < / ()�43R�'�E�$�n&'��#%#%7
<C���+<o�������@�,&���� �5#%� ~ ��� 1 � /)�0I �+< � � / JXK /81 � / ���6�$#eMx&'��#%#07F&'� / 3��f! � � � !5�'! �0/ <C� <�yb�
1 � / ���6�$# &��\<6� 1 ��� � �'7,?Y�'( � �$�:9��$<C�'7Nc�7C�'� � �%1 J � J � hY� / !-�)�C� � �$�:9��$<C�'7Nc�7C��� � �%1 J � J � hn!)�q?
�R� / ! �%/)1 � / yE�5��<6�5�'�D<6�)� / ()&�#%�'(57n�+�;<C�)��&'��#%# � 7�� / �$�'#%�$����!f3>9O�W!)��(53)#%� ?��-�'�43)�C� / �
7��)�'#0#�3 �'4 JjK /�/ �+<6(5�C�$Mw<6�)���C� � 7f� 1 �C�'�+<f�+�$� � ��<�9��$�{&'�'#0#%7l�+�$��9 �%/51��%/ 7 �0I �$MY7C���$�R�$M
� / !t3 � �$#%� 1�� &��$#w��( / &�< � � / 7'J8^L��7C� � <6� <C� � 72�+�$� � �+< � � / Mn&'�'#0#%7B7C���$���|� � / 9�&����-� � /
7:<6��()&�<C()�6�$#D�����\<6()���'7o<C���+<F�������43R�'� / �C�q�����+#%�'!83>9Z� ~ <C� / 7 � ���4<C�)�'�$�C��< � &'�$#n� / !H� ~ ?
�R�'� � �-� / <T�+#F7:<6()! � �'753 Dr� T64 J UW�)�8�)#%�$7C� ���-�'�f3)�6� / ��ce7��'��� �01 J � J � h4!)��G / �'7|<6�5�
�R�'� � �)�5�'��9Z�$��<C�)�f&��'#0# M 7C����� �%/)1 �$7L�,3)�$�C� � �'�E<6�)�+<o7��'���+�6�+<C�'7o<C�)�4&'� / <C� / <67o�$�S<6�5�
&��'#0#S���C��� � <67O7�()�C����( / ! �%/)1 7�J@UW�)� 3)�$7 � &P7�<6��()&�<C()�C�-�$�b<6�)�@�)#%�$7C� �|� ���43)�C� / � � 7
� F�� ~.� 3)#%�-# � � � !83 � #*��9����Nce7��'�#� �%1 J � J � h �%/ yE� � &T�	�5�C�$<C� �%/ 7B�$�V! � z��'� �%/)1 3 � ��#%� 1$� &��+#
��( / &�< � � / Mv7C(5&T���$74<C�6� / 7����$��<6���C7�MV�C��&'���5<6����7'MV� / !�� /)I 9.�-�'7�MW�$���]�'�43R�'!)!5�'!�!.9 ?
/ �$� � &��$#0#09oce7��'� � �%1 J � JED;hTJHK / 7 � !5�,<6�)�,&'�'#0# � 7B<6�5�]&�9 <6���5#*�$7�� yE�)���C�|<C�)�|&�9 <C��7C��#
�5�C�A� � !)��7f� / ��S ()����()72� / � � �C� / � � / <f! � 7C7���#0� �%/51 3 � ���-��#0�'&'(5#%�'7o7C()&T�t�+72� /)I 9;�-�'7�M
�-�'7�7C� /)1 �'� " �XmfM.�$� �0/ �B�$& � !)7'M / ()&'#0�'�$< � !)��7{� / !,� �q<T�$3R��# � <6��7'J&��()�:<6�)���C�-���C�+M;�$#g?
�-��7:<W�$#0# / � / ?�3)�$&�<C�'� � �$#R&'�'#0#%7b&'� / <T� �%/ �B�+�$� � �q<�9,�$�D�-�'�f3)�6� / �q?�3R��( / !|��� 1 � / �'#0#%��7'J
UW�5�'7C��&'� /"�%/ &�#%()!5�$M �%/ � /)� � �$#E&'��#%#%7�M )%#%�����?#Y� M �?),+Y ;,�@���$�����Z!����"���?#&�:#&� M 8\*�TS��
�.��H;,���87y� � M �:A0��0����Q� � � / ! ���"��J�?E&�),+*! �/� ce7��'� � �%1 J � J � hTJ(�X� ~ <�MW#0��< ()7,35� � �<F)9
! � 7C&�()7C7X7C�$� �O�$�n<6�5�'7C�2�-�'�43)�C� / � ?�� / &'#%�$7C�'!Z��� 1 � / ��#%#%��7'J
UW�)� / (5&'#%��()7 � 7V� / ��� 1 � / �'#0#%� �0/ yE� � &T�,<6�)� 1 � / ��� � � 7v7�<C���C��!]� / ! �C���)# � &��+<C�'!�J

�;()�C����( / ! �0/)1 <6�)� / (5&'#%��()7 � 7E<6�)�2�C��( 1 �j� / !)���5#*�$7�� � &2����< � &'(5#%()�ZJbUW�5�f7�9 / <6�5�'7 � 7
�+�x�)���$<6� �%/ 7Q�+�C�W�R�'�����$�C�-�'!P3>9P<6�)�$()76� / !)7Q�$�R� � 3R��7���� ��7S<6���\<v�$�C�E�+<�<T�$&T�5�'!@<6�L<6�5�

�



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

� �%1 (5�C� � J � ? �;&T�)�'� �+< � & � #0#%()7:<6�6�\< � � / �$�o� / � /)� �,�$#v&'��#%#{&�� / <T� �0/)�%/51 �$�+� � �$()74����?
1 � / ��#%#%��7'M��+#%#N�$�nyE� � &T���$�C�27C(5�C�C�$( / !)��!�3>9=! � z��'��� / <F3 � ���-�'�f3)�6� / �'7'JvUW�)�lG 1 ()���
� 7{<T� � � / ���C�$� " �q��J�3 �64

� �%1 (5�C� � J � ? m / � #%#%(57�<6�C�+< � � / �$� ���)�C� � �+��9��+< � &�&'�'#0#>ce3)�$&�<C�'� � �;hTM �0/ yE� � &T� <C�)�
/ (5&'#%��� � !lce^,�Fmlh � 7 / �$<�&'� / G / �'! �0/ ��7C�R�'& � G�&��C� 1$� � / # � � � �0/ � / ��( � �$��9$�$< � &
&'�'#0#>ce7��'��� �01 J � J � h6J UW�)�"G 1 ()��� � 7t<T� � � / ���C��� yV��3)7 � <6���$� �w#%(  � � � &����@?
��� / 9Lc��><C<6��? i�iryWyWylJHF�(>y � � � �$J &'���]hTJ



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

����( 1 ��� / !5���)#*�+7C� � &@�C�q< � &�()#%(5�jJ �;� �;�$<6��� / !)���)#%�$7C� � &@�C�q< � &'()#0()� � 7l�)�>9;7 � &��$#0#09
&�� / < �0/ (5��()7Fy � <6�Z<6�)�2�C��( 1 ��� / !)���)#%�$7C� � &l����< � &'()#0()��� / ! � 7X�C��7C�R� / 7 � 3)#%�l�����W<6�5�
7:9 / <C�)�'7 � 7F�$�Y# � � � !)7{� / !j�+<6�)��� � � �R���:<T� / <{�5�C�;&'�'7�7C��7'J
UW�)�2�O��# 1�� &����-�)#%� ~,� 7W� / �$7:9;� �-��<C� � &+M.7:<6��()&�<C()�6�$#�� / !|��( / &q< � � / �$#���� 1 � / �'#0#%�

yE�5��7C� �?� � 7 � !)�{���$&'��7v<C�)�E�C��( 1 �@� / !)�$�)#*�$7�� � &{�C�q< � &'()#0()�jJnUW�)�X�)�C�+<6� �0/ 7S���C�$� <6�5�
����( 1 ��� / !)�$�)#*�$7�� � & ����< � &'(5#%()� �$���,<6�C� / 7C�R���:<6�'!t3>9�� ���43)�C� / � �$�'7 � &'#0�'7f<C��<6�5�
�O��# 1�� &'���-�)#0� ~ M���()7 �%/)1 y � <C��<6�)� �?� � 7 � !)�4� / !H3R� �%/51 � �;! � G��'!j3 9Z<6�5�f� /5I 9;� ��7
y � <6� �0/ <C�)�o�l��# 1�� &'�$� �)#0� ~ JQk / �X�$��<C�)�X��( / &�< � � / 7v�$��<C� � 7Q�-�.! � G�&'�+< � � / �$� / �qyE#09
7:9 / <C�)�'7 �%I �'!��5�C�$<C� �%/ 7 � 7V<C� �+!)!)�C��7C7W<6�5�'� <C�P<6�)� � �{7�����& � G)&2!5�'7�< �%/ �\< � � / 7W�$7{<C�)��9
�+�C�l<6�6� / 7C�R����<C�'!Z���C����<C�)�4�O��# 1�� &'�$� �)#0� ~=�0/ �P����7 � &�#%�23)()!)! �%/)1 ���C����<C�)� �"!3�*)M�
7 � !)�+J

��9;7C��7����-�'7'M 7��)�)�'� � &'�$#x����7 � &'#%��7F3R��( / !)�'!Z3>9=�P7 �%/51 #%�L�-�'�f3)�6� / �O3 � #%�A9$�'��M��$�C�
<C�)�P7 � <6��7LyE�)�'���-!5� 1 �C�$!��+< � ���P�5�C�;&'�'7�7C��7l<6� � �@�)#%�$&'�+JBUW�5��987��'���$�,�+7O&'�'#0#%()#%�$�X�C�q?
&q9;&'# �0/)1 &'� / <C�'�C7�JbUW�5�'�C�+M.<C�)�F� �+<C�'� � �$#%7 �0/ 7 � !)�W<6�)�F&�9 <6�$7C��#R���Q<6�)��7��F35�C��( 1 � < �%/ <6�
<C�)�P&'��#%#S3>98� / !)�;&�9 <6�$7 � 7l� / <C�'�O<6�5�P#09;7C��7����-�P7C�'#0�'&q< � �$�'#g9H3>9H��()7 � � / �$�Q<6�5�-#g9;7C�+?
7���� �$#�� ���43)�C� / �$MY� / !��$�C�-!)� 1 �6�$!)��!�<C��7 � � �5#%�'�O�-��#0�'&'(5#%�'72� / !��C��#%�'�$7C��! �%/ <6�
/ ��y &��'#%#0()#*�+�V&'�$� �R� / � / <C7E���{��()��<C�)�'�E&'�+<T�$#g9 I �'!xJ
UW�)�=� / �'� 1 9 / �'��!)�'!�3>9��$#%#b�$�E<6�)�Z�$3R�A���=��� 1 � / ��#%#%��7 � 7P�5�C�A� � !)��!�3>9t� � <C�+?

&T�5� / !)� � �5M)yE� � &T� 1 � / �'�C�+<6��7o�+!)� / �$7 �%/ �2<C� � �5�)��7C�5���+<6�Scem�UW`{hTM�<6�5�B� �r[����W� / �'� 1 9>?
&'�$�C�:9 �%/)1 �-��#%��&'()#0� �0/ &'�'#0#%7 3 � � 4 J��v�$&T�=� � <6�;&T�)� / !5� � �2���$7{<�yb� �-�'�f3)�6� / �'7'J�UW�5�
7�� �;�$<C�j��(.<6�'�X�-�'�43)�C� / �OyE� � &T���)���r� � !)�'7E<6�)� �%/ <C� 1 � � <�9]�$�Y� � <6�;&T�)� / !5� � �4yE� � #%�
<C�)� �%/)/ �'���-�'�43)�C� / �{�)�$7Q�,� / 9B����#%! �0/)1 7Y<C���+< 1�� ��� � <Q�O#*�$� 1 �{7C(5�����$&��F�+�C���LyE� � &T�
� 7W�C��#*�+<C�'!]<6� � <C7W� / ��� 1 9>?�9 � �'#%! �%/)1 �-��<6�$3��$# � 7��jJ
UW�)�o�)#*�$7��,�2� ���43)�C� / �F� / !|�$<C�)�'�V� ���43)�6� / �q?�� / &�#%��7��'!,�$� 1 � / �'#%#0�'7Qy � <C� �%/ �

&��'#0#D�$�C� 1 � / �'�6�+#%#09,&��$#0#%��!Z3 � ���-�'�435�6� / ��7'M��������'���C��!j<6� �$7X� ���43)�C� / �'7 �0/ <C�)�2���$#g?
#0�Ay �%/)1 J ���C��� <6�)�X�$3R�A���X3)� � ����!)�'7�&'� � �5< � � / �$��&��'#0#%7'M�yb�X&�� / 7C���X<C���+<v� ���43)�C� / �'7
�5#*��9Z�'7C7�� / < � �$#n�C��#0�'7 �0/ �$#0� �$7�<F�$#%#N3 � ��#0� 1�� &'�$#��)���.&��'7�7C�'7l� / !H7�<C�C()&q<6()���'7 �0/ &��'#%#07'J
_j�'�43)�C� / ��7 / �+<@� / #09�!)��G / �Z<C�)�=3��$( / !��$� � ��7P�$�o&��'#0#%7@� / !�! � � � !)�,<C�)�]����#0()� �
�0/ <6�]! � 7C&'����<C�@��( / &�< � � / �+#Y&'�$� ���+��<6�-� / <C7O3)(5<2�$#07C�]�C� 1 ()#%�+<6�f<C�)�P�-��#%��&'()#%�$�F<C�6�+�*?
G)&B�+&'�C�$7C7W<6�)�l3R��( / !)�$� � �'7E�$7Wyb�'#%#D�+7W�$<6�)���E&'���-�4( /)� &��+< � � / 7V3R��<�yb�'� / &'�'#0#%7E� / !
�$� 1 � / �'#%#0�'7 3HC 4 J�_j�'�43)�C� / ��7W�������L���'� �$� � �$3)#0�F�5� 9;7 � &��+#x�)����������< � �'7b�$�N3R� �0/)1 F�� ~ ?
� 3)#%�+MS7C��#0�*?�7C���+# �%/51 M�� / !t7��'#0�'&�< � �$�'#09��R�'�C�-���+3)#%�,<C�H7C�R�'& � G�&]�R��#%�$�f7���#%(5<C�'7 3 � M ��� 4 J
UW�5� � � F�� ~.� 3 � # � <�9��R�'�C� � <C7P7C���+���=&T��� /51 �'7-�'7�7C� / < � �$#W<6��&'��#%#0()#*�$�B�)�C�;&'��7C7��'7,7�()&T�
�+72&��'#0# 1 �C�AyW<6�xJ mF#%7C�5Mn!5()�P<6�=<6�)� � �l�$3 � # � <�9j<C�j��()�5<6(5�C� � / !��C�'7����$#�y � <6�)��(.< �%/ ?
!5()& �0/)1,1 ����7C7F#%�'� � 7'M <�yV�|�-�'�f3)�6� / �27:9;7�<6��� 7o&�� / ��(57C�$M��$7 �%/ � ~ �.&q9 <6��7 � 7'Mx� / !��
�-�'�f3)�6� / �P7�9;7�<C�'� &�� / 3R�@���$�C�-�'!8<6�)����( 1 ��3)()!5! �%/)1 �������d� / �+<6�)���O� / �$Mw�$7 �%/
� / !)�;&�9 <6�$7 � 7X� / !j&��'#%#x! � � � 7 � � / J
UW�)�j7C��#%�'&q< � ���Z�����C�-���$3 � # � <�9��$�o� ���43)�C� / �'7 1 (��+�6� / <6���'7-<6���+<-&��'��<6� �%/ &'�$�@?

�R��( / !)7L� / ! � � / 7F&'� / 3R�f����<6� �%/ ��!jy � <6� �0/ &��'#%#07E���F7�����& � G�&f�-�'�435�6� / � ?�� / &'#0��7C��!
�$� 1 � / �'#%#0�'7NyE� � #%�Q�$<6�5�'�n7C�R�'& � �'7��+�C�v� ~ &'#0()!)�'! 3 � � 4 J ��()��<C�)�'��� �����$M+� ���43)�6� / �'7w�$�C�
/ �$<�[�()7:<����$7�7 � �$�W3��$��� � ���C7�� / !P!)��G / �{<6�)�V����� � �5�)�'� � �'7Y3)(5<Q�$#07C�l�$&q< � ���'#g9l<T� � �W���$��<



C ���������	��
����������
����������������

�%/ �+�$� � ��()7Y&'�'#0#%()#%�$�n�)�C�;&'��7C7C��7Q!)()�{<6�L<C�)�W�)���$<6� �%/ 7S���43R�'!)!)��!Py � <6� �%/ �-�'�435�6� / ��7
<6�)����( 1 �-�>9.!5�C���)�5��3 � & �%/ <C�'�6�+&�< � � / 7�J �����Q� ~ �$�-�)#%�+M.� / �'7:<6�)�q< � &�7V�+�C�X7C( 1�1 �'7�<C�'!,<C�
�%/ <6���6�$&q<Ly � <C�8� ���43)�6� / �P� / !H<C�)�'�����������@�+z��'&�<O<C�)�@�$&q< � � � <�9j�+�b�-�'�f3)�6� / �4�)�C�\?
<6� �0/ 7VyE� � &T� � 7{7�� / 7 � < � ���F<6�4<6�5� � �b# � � � ! � / � � �C� / � � / < 3 � D 4 J�Un�6� / 7C�R����<C�'��7W� / ! � � /
&T��� /)/ ��#%7 3 �.M<C 4 �-�r�$�=��� 1 � /)� &|7�����& � �'7-� / ! �%/ �$� 1 � /5� & � � / 7@�$&��C��7�7@� ���43)�6� / �'7�J
" ��&'�'�.<6����7o7C� / 7C�B� ~ <6��� / �+#w7 �%1�/ �+#%7X� / !Z<6�)���C���\� <6�'� �%/ !)()&'�2�-��#%��&'()#%�$�W&T��� /)1 �'7 �0/
<6�)�4&��'#0# Jl_����43)�6� / �'7l�$#07C�|�$� 1 � /5�%I �B�,� / 9j&'��#%#0()#*�$�X�)���.&��'7C7��'7l7C(5&T���+7o<6�)�P7:9 / ?
<6�)��7 � 7Q�$��# � � � !57�� / !@&'����<6� �%/ �)���$<6� �%/ 7�M <C�)�E� / ��� 1 9P<C�6� / 7C!)()&q< � � /@�%/ � � <6�;&T�)� / !5� � �
� / !=&T�)#%�$�C���)#%�$7�<C7'M�� / !Z<C�)�l&'��#%#%(5#*�$�b7C�'#g�*?�!)��7�<C�C()&q< � � / c �$�R���5<C��7 � 7qh 3 � G 4 J

������� �$3R�A���E!)��7C&'� � �5< � � / M�yV�E&�� / 7��'�W<6���\<Q� ���43)�6� / �'7Q�$���E&'�C(5& � �+#5<6�O<6�5�W# � ���
�$�n&'�'#0#%7�JSK / <6�)�L����#0#%�Ay �%/51 7C��&�< � � / M;yV�Oy � #%#R�C��� � ��ys3)� � �
F)9 <6�)�O� � 7�<C����9 �$�n7�<C()! � ��7
�$�Y�-�'�f3)�6� / �O7�<6��()&�<C()�C�+J

�*��� � % �-�+#*� %'/���� ����/����*��#*���
	

UW�)� / �$�-����&��'#0#� � 7f!)(5�,<6� " ��3R�'�:< � �;� � �|�$74�)� / �$� ��!�<6�5�|7C� �$#%#v&'�$� ���+��<�?
� � / <C7o�)�f��3)7C�����$�'! �%/ &'��� � < � 7C7�()� �0/ � ��� � 3 � � 4 JoK / � C����.Mxa{�$�C# ��)� 1 �'# � �����$# �%I ��!
<6�)�]� ~5� 7�<C� / &��Z�+�o7��'� � �R�'�C�-���+3)#%� #*��9����@�$�C��( / !t�)#*� / <@&��'#0#%7P� / !�<C�)� / &'�$#%#0�'! � <
<6�)�|�5#*�$7��,���-�'�f3)�6� / �$J V��<�yb�'� / � C T ��� / ! ��T�� � MS�Q� / �'7:< kL�$�'�:<6� / � � / � 1 ��!
<6�H�-���$7�()�C�]&��'#0#V�-�'�43)�C� / �|�R�'��� �'�$3 � # � <�9������4� � / 9�&���� �R��( / !)7P� / !t����( / !��
�C�'#%�+< � � / 7�� � �t3R��<�yb�'� / <6�)�Z�$3 � # � <�9��+�F<C�)�'7��j&���� �R��( / !)7P<6����� / ��<C�6�+<C�Z<C�)�C��( 1 �
� ���43)�6� / �'7@� / !�<C�)� � �P7C��#0()3 � # � <�9 �%/ # � � � !)7'J � �|<6�5� / �5�C���R��7C��!�<C���+< � < � 74<C�)�
# � � � !)7X<6���+<O���$�C� <C�)�P<6� �0/ G�#%� �$�b� ���43)�6� / �4<6�)����( 1 �8yE� � &T��7�()3)7:<T� / &��'72���C���
7C()���C��( / ! �%/)1 7C��#0(5< � � / ���+7C7Y<C�L&'��#%#%7�JwUW� � 7S��357C�'�:�+�+< � � / #%��!f<6�F<6�)�V���+� ��(57 ]c�?Ay�?! �
6����?!?���)l!$#&��� yE� � &T�=7�<6�+<6��7X<C���+<W<C�)�O�����C�-���$3 � # � <�9,�+�w�-��#0�'&'(5#%�'7{<C�)�C�$( 1 �=&'��#%# � 7
1 �A���'� / �'!j3>9|<6�)� � �W7���#%()3 � # � <�9�J
K / � T � �.M>K���� �0/)1 �n� /)1 �4( � �w����( / !P<6���+<v�O�-� / ��#%��9��'�wG�#%� �$�����\<C<�9P�+& � !57�&'��()#0!

3��8������� ��! �+<j� / � � �:?�yV�+<C�'� �%/ <6�������$&��$M �0/ ��� �*)&S���#&�V!_�"!'�#yS�E MFy � <6��<6�5���>9>?
!)�C���5� � # � &2&��$��3�� ~ 9;# � &f�$& � ! 1 �C�$()�)7L�R� �%/ < �%/)1 <6�|yV�+<6���l� / !8�>9;!)�C���5�)��3 � &P� �q<6�>9;#
<T� � #%7W��� � � / <C�'!=<6� <C�)�B� � ��JbUW�)�B3�� / &T�)� �$� � � ~ �R�'� � �-� / <X7�<6�$��<C�'!�<C�)�B���'7����$��&T�H�$�
�n� /)1 �4( � �:? V#%�;! 1 �q<C<b� � / ��#*��9����{7�9;7:<6�'�-7'M�yE� � &T�j�)�A�$�l3���� / ()7C��!�� ~ <C� / 7 � ����#09 �0/
�,� / 9 G��'#0!)7'J
K / � T � �.Mn��������<-�O����<C�'�2� / !��VJw�l��� / !)��#��B�R�'�:�����C�-�'!�<6�)� � �l���$�-��()72� ~ ����� � ?

� � / < �%/ yE� � &T�8<6�)�q9�� ~ <6�6�+&�<6��!�# � � � !)7E���C��������9 <6�)���.&q9 <6�P�-�'�43)�C� / ��7oy � <C���$&'� ?
<6� / �B� / !j! � 7������C7��'!�<C�)�B7C�$�-�)#%� �%/ y{�\<6�'� �%/ � �D� /51 �4( � �E<C�C��( 1 ��7��|�$7E<6�-�����C�
�=<C� �%/ #*��9$�'�B�+<l<6�)�-7C()�:���$&'�-�$�by{�+<C�'��J,UW�)� / �=<C� �%/ <6�5�C���+!�yV�$7f!5�6��y / �$&��C��7�7
<6�)�X7C()�:���$&'�X<6�B&'���-�)�C��7C7v<6�)�F# � � � !@� �$#%�'&�()#%��7v�+<b<C�)�F� � ��?�yV�+<6��� �0/ <C�'�:���$&'�E<6�2�����C�
�-# � � � !]� � / ��#*��9����'JvK / <C�)�B�-���+7C()���'�-� / <�M�<6�5�f�$�����@�$�Y<C�)�2# � � � !]�-� / ��#%�A9$�'�WyV�$7

�������������! "�$#&%('*),+.-/�$�102��3/�404�$��56)7���$)4�$'/��8:9;'/)�)1<=)10�'��>0$�?��3/�@)43/A@�B�4�C'/)43/�ED.9!<F)7G!�:)H0@�!'/A@�
)4���$A2)(��3�0I043@JK�L "3"8NM!A@���>04�C O<F�QP�M�J�#F<=8�'�04<F3/�!).3/�&���$)4�$'/��8:92���$8�3/�: �)



� ��� � � � ����
 ��� ��� � ������� 
�� � � � T

���$( / !�<6��3��]<�yb��< � � ��7P#*�$� 1 �'�4<C��� / <6�)�Z&'�$� �)(.<6�'!��$�������$�F<C�)�Z�'��9 <C�)�C�;&�9 <6��7
��������yE� � &T�|<C�)�L# � � � !)7�yV���C�L� ~ <C�6�$&q<6��!�J�{�$7C��!=� / <6� � 7V�$3)7C�����+�+< � � / M5�l�$��<6���{� / !
�O�C� / !)��#��)�C���R��7��'!�<C���+<l# � � � !)7 �%/ <C�)�@�'��9 <C�)�C�;&�9 <6� � ���43)�C� / �@�$��� �+�C�6� /)1 �'! �%/
<C�)�O�����C� �$�Y�-3 � � �$#%�'&�()#*�+�b#0���.F��q<�M����E�P# � � � !|3 � #%��9��'��J
UW�)�O7:<6��()&�<C()�C�l�$�D3 � ���-�'�43)�C� / ��7Vy{�+7{��()��<C�)�'�{��#*�$3R���C�+<6��! �%/ � T D>�B3>9mN>�$�-�'7

^O� /)� ��#%# � � / ! � ( 1 �2^O���;7C� /l�%/ <C�)� d��K� ���)<��d��*)%�����V�:� ���2�����+()& � � ��#0�'&�()#*�$�$V�-�.!5�'# M
�0/ yE� � &T� � <Ey{�$7X�R��7�<C()#*�+<C�'!=<6���\<F<C�)�B7�()�����+&'�'7F�$�Y<C�)�2# � � � !]3 � #*��9����Xyb�'���B&��>�+<6��!
3>9,�)�C�$<C� �0/ 7'J�UW�)�L^O�A�;7�� / ?�^O� /)� ��#%# � �-�;!)�'#Ry{�$7{�4�C�'� �$� � �+3)#09-7C(5&'&'��7C7:��()#N� �;!)��# M
yE� � &T��y{�$7@7�()�)�R����<C�'!�3 9�� ~ <6� / 7 � �$�j� ~ ����� � �-� / <C7'Mv7C()&T���$7@��3)7C�����+�+< � � / 74�������
��#%��&�<6��� / � � &'�C�$7C&'�$� 9 3 � � 4 J � �Ayb�������'MY�$#0<C�)��( 1 � � <l&'��()#0!�� ~ �)#*� �0/ <6�)�-��� 1 � /)�%I �\?
< � � / �$�N<6�)�o# � � � !)7�M � <V&���()#0! / �$<W�+&'&'�$( / <{����� / ()�-�'����()7W�)�����R�'��< � ��7V�$�D�-�'�435�6� / �
�5�C�$<C� �%/ 7'J
UW�)�j�6�$� � !�!)���$�'#%�$�)� � / <|#%�'�$! �0/)1 <6����()�-&'()���C� / < � � ��yu�+�O� ���43)�C� / �'7@���+7

#%�$� 1 �'#09�3���� / !5()�Z<C��<C�)�j�5�C� 1 ���'7�7 �0/�/ �qy�� ~ �R�'� � � � / <T�$#W<6��&T� /)� S;(5�'7 <C���+<,�$�C�
(57C�'!�<C�	&T���$�C�$&�<C�'� �%I �j<6�)�H7:<6��()&�<C()�C�H�+�l� ���43)�6� / �'7]� / !��-�'�43)�C� / �j�)�C�$<C� �0/ 7'J
�����Z� ~ �$�-�)#0�$M � <Zy{�$7��C���$���$#0�'! 3>9 ���C�'� I � ?����6�+&�<6(5�C�	��#%�'&q<6��� / � � &'����7C&����>9�<6���+<
1 #%��3)(5#*�$�B�)�C�$<C� �0/ 7@�$�C�]���43R�'!)!)��!�y � <6� �0/ � ���43)�C� / �'7 3 � � M � � 4 J �;����&�<6����7C&���� � &
�q� � !)� / &'�o�$#%7�� �%/ ! � &'�+<6��!-<C���+<b� ���43)�6� / �F�5�C�$<C� �%/ 7b�����$�L� / �$�)�)���'& � �$3)#0�F�+� ��( / <
�+�
	D?��)�'# �g~ � / !�<6�)�q9��+�C�Z# � � �'#g9t<6��3R� 1 #%��3)(5#*�$�@�6�\<6�)���-<C��� / 7��)�C�'�$!"��(5< �%/ �
�-� / �$#*��9����O� / <6�)�@# � � � !�3 � #%�A9$�'�L7�()�����+&'� �$7O7C( 1$1 �'7:<6�'!�3>9H<6�)� P y=.�?! �"���)�� �a#&)%�"�
�Q�?�Q=?!3�*)`� �-�.!5�'#�3 � C 4 MbyE� � &T� � 7-���-�.! � G��'!������C7 � � / �+�L<6�)��^O���.7�� / ?�^O� /)� ��#%# �
�-�;!)�'#�� / !�3��$7C��!�� / �$3)7C�����+�+< � � / 7O���C�$� �'#0�'&q<6�C� / � � &��C��7�&'���>9$J4UW�)� / � / ?�����#%�$�
&T�)�$�6�$&q<6��� � 7:< � &'7W�$�w� ���43)�C� / �L�)���$<6� �%/ 7E�+#%7C� �0/ ! � &��+<C�'!|<6�)�+<W�-�'�43)�C� / �O�)���$<6� �%/ 7
�0/ <6�'�C�$&�<]y � <6���-�'�43)�C� / �8# � � � !)7,� � �	�>9;!)�C�$�)�)��3 � &8�����C&��'7'J}UW�)��7:<6()! � �'7=!)� / �
3>9�^O��� � ! ���:9��=� / !�_ � &T���$��#W�v! � ! �0/ M �%/ � T � � MQ7C( 1$1 �'7:<6�'!�<6�5� F)( � ! / �\<6()���]�$�
3 � ���-�'�435�6� / ��7B<C�)�C��( 1 �	� ~ �$� �%/5�%/)1 �$�W<6�)�,!59 / �$� � &'7B�$�E3R�$<6�t�-��()7��|� / !t� (.?
� � / 7C(5�����$&��B� / < �%1 � / 7E3>9 �%/ ! � �C��&�< F�(5���C��7C&'� / <O� / < � 3��;!59 � �q<6�)�;! 3 ��T 4 J
{�+7C�'! � / <C�)���$3R�A���t� ~ �R�'� � �-� / <T�$#B��3)7��'���+�+< � � / �+7�yV��#%#P�+78���+�$� � ��<�9s�$�

3 � ���-�'�435�6� / �j� �;!)��#%7'M �0/ � T � � ��JvN�� / �+<6�)� / � �%/51 �'�,� / ! �l�$��<C� ��J�� � &'��#07C� /
�5�C���R��7C��!�<6�5�B���$�-��()7 F�( � !H� �$76� � &2�-�;!)�'# 3 D 4 M yE� � &T�H!)�'7�&'� � 3R�'7o<C�)�f�-�'�435�6� / �
�+7�� F�( � !.?�# � � �b# � � � !B3 � #%�A9$�'� �0/ yE� � &T�-���43R�'!)!)��! 1 #%��35()#*�$�n�)���$<6� �%/ 7S! � z�()7C�{�����'�'#g9�J
UW�5� F�( � !H� �$76� � &B�-�.!5�'#D�)�C�A�$�'!8<6� 3��P�@������9H(57C����(5#Y�>9;���$<C�)�'7 � 7 �0/ � ~ �)#%� �%/5�%/)1
� � / 9Z�)�)� / ���-� / �,<6� � �%/)1 �)#*�$&�� �0/ 3 � �$� ���43)�6� / �'7X7C()&T���$7F<6�)�B�6�$� � !H! � zx()7 � � /
�+�Y�)���$<6� �%/ �-���$7�()�C��!Z3>9 ����9$�$JQUW� � 7W� �;!)�'# � �-�)# � �'7Q<6���+<E<C�)�O# � � � !|3 � #*��9$�'�W&'�$�@?
�R� / � / <P�$�E&'��#%#v� ���43)�C� / �'7 � 7B��7�<C�C()&q<6()���'#%��7C7*F�( � !	&T���+�6�$&q<6�'� �%I �'!�3>9�! � 7C����!)�'�
� / !��6� / !5��� / �'7C7 �0/ yE� � &T���)���$<6� �%/ 7o&�� / F��>�\<L���C���'#09$JfUW�)�*F)( � !8�-��76� � &f�-�;!)�'#
� 7{�4���'� �$� � �$3)#g9@7C()&�&'��7C7���(5#N� �;!)�'#eM;yE� � &T�]7�< � #0# 1$� ����7 �%/ 7 �%1 � < �%/ <6�B<6�)�L7:<6��()&�<C()�6�$#
� / !j!.9 / �$� � &O�)�C�$������< � �'7W�$�w�-�'�43)�C� / ��7'J

� �ryb���$�'��M / ��yu� ~ �R�'� � �-� / <T�+#{G / ! �0/)1 7P<6��#%#W()7@<6���\<-<C�)�Z# � � � !)7P�+�C�=���C!5�'�C��!
� / !�<6�)�+<o<C�)�B�����'�'!5��� �+���)�C�+<6� �0/ �-��3 � # � <�9 � 7E���$�F�������u3�� �%/)1 ( / �C��7�<C� � &q<6��!�JomF7
N>�+&'��3)7�� / ���4���� �������j�$� 1 ()�'!xM �C_��$7�< � ���43)�6� / �=�)�C�$<C� �0/ 7@!)� / �$<-� / [��A9t<6�5�



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

� �%1 (5�C� � JED-?��Y#%( � !�� �$76� � &j�-�.!5�'#W�����-� ���43)�6� / �j7:<6��()&�<C()�C�+J UW�)�H�-�'�f3)�6� / �
# � � � !)7L������� � F�( � ! ��� 7C��#g��� / <ByE�)�'���,<6�)� �%/ <6� 1 �6�+#v�5�C�$<C� �%/ 7�F��>�\<f#%�+<6���6�$#0#09 �0/
<6�)�l�)#%� / �O�$�n<6�)�l3 � #*��9����'J�UW�)�OG 1 ()�C� � 7W<6� � � / ������� " ����J�3 �'4 J

&'� / < �0/ ()��()7@( / ���'7:<6� � &�<C�'!�#%�+<6���6�$#V! � z�()7 � � /  3 �� 4 J�K / 7�<C���$!�MV�)�C�$<C� �0/ 7P! � z�()7�� �0/
� �-���C�l&'�$� �)# � &'�+<6��!ZyV��9Z<C���+< �%/ ! � &��\<6�'7X&'� / 7 � !)�'�C�$3)#%�2#*�\<6�'�C�$#N�)�q<6�'��� 1 � / � � <�9 �0/
� ���43)�6� / �P7�<C�C()&q<6()���$MS�\<l#%���+7�<2� / � / � / ���-��<C�'�l7C&'�$#%�+J-mF7B�����$���$#0�'!�3 9�7 �%/)1 #%�q?
���$��< � &�#%�o<C�6�$& � �%/51 <C�'&T� /)� S ()�,3 � �'4 M5<C�)�l&�9 <6��7 � ��#%��<6�$#D�'#0�'�-� / <67X� / ! �%/ <C�6�$&q9;<C��7C�$# � &
� ��#0�'&�()#%��7Fy � <C�H��( / &q< � � / �$#n&'� /)/ �'&�< � � / 7L<6�]&'��#%#w7C()�:���$&'�P���'&'���5<6�$�C7O�������4<C�)�P&��r?
���$& � <�9�� � <C�)�'�2<6�H7�#%�Ay !)�Ay / ���f&����-�)#%�q<6�'#g9�7�<C���	<6�)� #*�+<C�'�C�$#b�-�$< � � / �$�W<6�C� / 7�?
� ���43)�6� / �L�)���$<6� �%/ 7�JQ_���� / yE� � #%�+M��'#%��&�<C�C� / � � &��C��7�&'���>9]� / !=7C&�� /)/)�%/51 ?�������&'�O� � ?
&'�C�$7C&'�$� 9 3 � �64 �)�A�$�f�+#%7C�@�������'�$#%��!j7�()3)� � &��C���-��<C�'�W&'#0()7�<C�'��7F�$�w�-�'�43)�C� / �l�C��&'���.?
<6����7'JVUW�5�'7C�B7�<C()! � ��7F7��)�AyV��!�<6�)�+<E<6�)�B�����'�C� 1 �B7 �%I �'7EyV���C� �%/ <6�)�2�6� /)1 �l�$� G ��� �
C ��� / � ���$�L�$�+� � �$()7O�C��&'�'�.<6����7'J,mF#%7��)M / ()� ���6�$#�� ~ ����� � �-� / <6�$#���3)7��'���+�+< � � / 7 3 � D 4
�������4�)���A� � !)�'!���� � !)� / &'�4���$�X<C�)�4� ~.� 7�<6� / &'�f�$�Q! � 7:< �0/ &�<F# � � � !Z!)��� � �%/ 7'M 7C�+?�&��$#0#%��!
# � � � !|�C�+� <67Nc�7C����� �01 J � JEG.h6M.y � <6� �0/ 3 � ���-�'�f3)�6� / �'7 3 � G 4 J
aV�$�43 �%/5�%/)1 <6�)��7C� / ��y � ~ �R�'� � � � / <T�$#R��3)7��'���+�+< � � / 7'M �Q���C��3 ���D���� �5�C���R��7C��!=�

� �;! � G)�'!=���'��7 � � / �$�w<6�)� F�( � !j� �$76� � &2�-�;!)�'#D�$� � �%/)1 �'�F� / ! � � &'�$#%7C� / ? +*A0),�*���"�
�����V�:A�� �/!$#M���/#L!'��+4�Q0�?�*���v�Q +Y��� 3 � � 4 M �%/ yE� � &T� ����� �5���$7 � 7 � 7Y7�� � � <C�'!B������� F�( � ! � <�9
<6�l� �$76� � & � 7��;5JnK / <6� � 7�� �;!)��# M / � / �6� / !)��� &��+?�! � 7�<C� � 35(5< � � / ���+<�<6�'� / 7Q�$��7�����& � G�&
� �0/ !)7X�$���)���$<6� �%/ 7o�$�C�27C(5�)���$7C�'!H<C� �������u7C� �$#%# ?�7�&��$#0�O&'#%(57�<6���C7o�+<F<C�)�f�-��#0�'&'(5#*�$�
#%���$�'#n� / !Z#*�+� 1 � ?�7C&'�$#%�O&�#%()7:<6���C7F�+<W<6�)�27C(53)� � &'����� �q<6���X#0���$�'# JvUW�)�2&'���5�'7 � ���l�����C&��
<6���+<X� � �%/ <6� �%/ <C�)�'7��f&�#%()7:<6�'��7X�$�C�27C( 1$1 �'7:<6�'!Z<6�-&'���-�O���C��� # � � � !.?�# � � � !�M �)���$<6� �%/ ?
�)�C�$<C� �0/ MD� / !��)�C�+<6� �0/ ?�# � � � ! �0/ <C�'�C�$&�< � � / 7�Mn�$7LyV��#%#Q�$7l7�()�)�6�r?��-�'�43)�C� / �P�qzx��&�<6�$�C7
7C()&T�@�$7w<6�)�{&q9 <6��7 � �'#0��<C� / � / !4� ~ <C�6�$&��'#0#%()#%�$�w� �+<C� �g~ JwaV���-���$���'!f<C�o<6�)� F�( � !f� �+?



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

� �%1 ()��� � JHGK?Nm /2� #0#%()7:<6�6�\< � � / �$�5�E<�9;� � &��$#$&'� / 7:< � <6(5< � � / y � <C� �%/ �W# � � � !o�6�+� <D!)�$�,� �0/ M
yE� � &T� � 7f7C# �01 �><6#g98<6� � & � �'�B<6��� / �+<6�)���4� ���43)�C� / �|��� 1�� � / JHUW�)� G 1 ()��� � 7B<6� � � /
������� " ����J�3 �'4 J

7C� � &f� �;!)�'#eM�<C�)�4!59 / �$� � &'�$#%#g9=7�<C�C()&q<6()���'!�� ��7C� � &B� �;!)��# 1�� ���'7L�|� �����4�C�'�$# � 7�< � &
!5�'7C&�� � �5< � � / �$�w<C�)�l7�<C�C()&q<6()�C�$#n� / !]��( / &q< � � / �$#��)�����R�'��< � ��7X�+�Y3 � ���-�'�43)�C� / ��7'J
^L��7C� � <6�l<6�)�2�$�+� � �q<�9=�$�Y<C�)� � �X��( / &�< � � / 7�Mx�+#%#N3 � ��� ���43)�C� / �'7E�����$�4� &����-� � /

1 � / ���6�$# 7�<C�C()&q<6()����?Q�2# � � � !@3 � #%��9��'� �0/ yE� � &T�,�-�'�43)�C� / �X�)�C�+<6� �0/ 7b�$�C�X�'�43R�'!5!)�'!�J
mF#%7��)Mw# � � � !)72�$�C�@<6�5� � � �%/ &'�$� �R� / � / <C7 �0/ y � !)�'#g9�()7C��!	7�9 / <6�)�q< � &,�)���$<6� �%/ ? ���C�'�
�-�'�f3)�6� / �P7�9;7�<C�'�-7f7C(5&T�	�$7l# � ���$7C���-�'7�J4K / <C�)�P����#%#0�Ay �%/)1 7��'&q< � � / Mnyb�Py � #0#S!)�q?
7�&'� � 3R�O3)� � �
F)9 <6�)�l&'�$� �-� / &'�$� �R� / � / <C7E� / !]<6�5�27:<6��()&�<C()�6�$#N�5�C���R�'�:< � ��7W�$�n# � � � !
3 � #*��9$�'�'J

����� � %'(�% 	 ��% �'�� ����� � �
��#��.	�% � ����+%'#*��� ���5��% 	
UW�5�|7�<C�C()&q<6()�C�$#V&T���+�6�$&q<6�'� � 7:< � &�74�$�X�Z# � � � !�3 � #%�A9$�'�f�$�C� !)��<C�'�C� �%/ �'!	3>9 � <672# � � � !
&�� / 7:< � <C()� / <C7E�$7Vyb�'#%#��$7{�+<6�)���{� �$#%�'&�()#*�+�b&���� �R� / � / <67'J � � � � !)7v&'� / 7�< � <6(.<6�O�$3R��(5<
� � � �$�{<6�5�|�,�+7C7f�+�E� ���43)�6� / �'7 �%/ � / � /)� �,�$#�&��'#0#vyE� � #%�@<6�)�,�C�'7:<P�$�W� �$7�7 � 7
&�� / <6� � 3)(5<C�'!|� � �0/ #09P3>9-�)���$<6� �%/ 7�3 �64 JSUW�)� / (5�43����V�$��# � � � !)7Q&�� /|1 �4()� <6� �*��� �%/
<C�)�P�)#%�$7C� � �-�'�435�6� / �f�$�v� / � /)� �,�+#w&��'#%#eJl_���7:<O# � � � !)7 �%/ &��'#0#Y�-�'�43)�C� / ��7O�$�C�
�+� �)� � �)� � # � &Y7 �0/ &'�Q<6�5��92�������V�X&T���+� 1 ��!4��� / � / ?�&T���$� 1 �'!B� 9;!)�����)� � # � &v�5���$! 1 �C��()�57
� / !j� / �l���{<�yV�-�>9;!)�C���5�)��3 � &l<6� � #07'J
K / � / ��S ()����()7F� / � � �C� / � � / <�M <6�)�2�>9.!5�C���)� � # � &l�)���$! 1 �C��(5�j<6� / !)7X<6� �0/ <6�'�C�$&�<



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

y � <6�]yV�+<6���E� ��#0�'&�()#%��7V<6�P���������>9.!5�C� 1 � / 3R� / !57EyE� � &T�j�$�C�l� / �'� 1 ��< � &��$#0#09-����������?
�$3)#%�=7 �%/ &��Z<C�)�j7:<6��� /)1 <C���$�o� 9;!)��� 1 � / 3�� / !)7 � 7P<�9.� � &��+#%#09 � � � G � � N i+�-��# 3 � � 4 M
#*�$� 1 �'�L<C��� / <6�)���C� �$#�� / ��� 1 9oc�� G � N i+�-��#v�+<2�C�;��� <6��� �R�'�C�+<6(5�C�\h6J K / &'���-���$� � ?
7C� / MN<C�)�@� 9;!)�����)�)�$3 � &P<T� � #%7o�)�C�q���'�O<6�Z����� � !8<6�)�PyV�+<6���B�-��#%��&'()#0�'7O� / !�<C�]�����C�
�,�>9.!5�C�;&��$��3�� / &����C� �%/ yE� � &T�H<6�)�B�$� / !)�'�o����$#07 �0/ <C�'�C�$&�< � � / 7o�$�C�f�,� ~.� � �0I �'!
y � <6�j<6�)�B�)�C��7C� / &'�@�$��� / <C�C��� � &4�-�$< � � / JX^L�'�R� / ! �%/)1 � / <6�5� � �X7C�)�$���+M�# � � � !57X&'� /
� � <C�)�'�W��������7C�5�)�'� � &��+#n� � &��'#0#%�'7�M5y � <C�Z<6� � #07 �%/ yV�$�C!�M ���W<C�)��9Z&�� / ���������-3 � #*��9$�'�'M
yE� � &T� � 7{<C�)�l�)�C�q���'�6�+3)#%�O7:<6�C(5&�<6(5�C�l�����W# � � � !)7by � <6�Z�P&�9;# �%/ !)� � &'�$#�7C�)�$���+J

mF7�� � / < � � / �'! �%/ �5�C��� � ��()7�7C��&�< � � / M � <YyV�$7 / �$<Q( / < � #.<C�)�W7�<C()! � �'7Q3>9!����9$�E� / !
�v! � ! �0/ <6���+<@���'7����$��&T�)�'��7,�C��&'� 1$/)�%I �'!�<6���+< �0/ ! � � � !)(��$#b# � � � !)7B&�� / ! � zx()7��]���C�'��#09
y � <6� �%/ <6�)�-# � � � !�3 � #*��9����'J#�v�$� � ��(572<C�'&T� /)� S ()�'7B&�� / 3R�-()7C��!�<6� �%/ ����7�< �01 �+<C�-<C�)�
� �$< � � / �+� �0/ ! � � � !)(��$#w# � � � !)7O� / !�<C�)� � �l! � z��'��� / <2���$��<C7 �%/ � 1$� ��� / # � � � !H3 � #*��9����
7�9;7�<C�'�ZJbK / �'#0�'&�<C�C� / 7�� �%/ �C��7C� / � / &'��c���� " h{7C�R�'&q<6�C�$7C&'�$� 9$M # � � � !)7Vy � <6�Z( / ��� � �C��!
�'#%��&�<C�C� / 7By � <6� �%/ <C�)� � �f�)�'�$! 1 ����()���$���|7�9 / <6�)��7 �0I �'!�<6�87��'�:���=�$7 �:7C� �0/ #*�$3R�'#07C)M
yE� � &T� 1 � / �'�6�\<6�2�P���$�6�+�,� 1$/ ��< � &L7 �%1�/ �+#x<6���\<F&'� / 3��l!)�q<6��&�<6��!�3>9=��� " J

� <6()! � �'7@7C�5�ry <6���+<'M �0/t1 � / �'�6�+# MQ<6�)���C�Z�$�C�]����(5� � �0/ !)7@�$�F� �+< � � / 7f<6�)�+< � /
�%/ ! � � � !)(��+#v# � � � !�&'� / <T� � �$J�UW�)�|G���7�< � �%/ !	�$�X� �+< � � /�� 7 � / �Ay / �$7
� F � �;?�F���� 
yE� � &T�t!)��7C&�� � 3R�'7B<6�)�|�5�C�;&'�'7�74�$�X��# � � � ! F � �)� �0/)1 ������� � / � 7 � !5�|�$�{<C�)�|3 � #*��9����
<6�8<6�)�Z�$<C�)�'��J�UW� � 7@�)�C�;&'��7C7 � 7P( / &����-� � / � / !��;&'&�()�C7-� / �,�$&��C��7�&'��� � &|< � � �
7C&��+#%�'7�c � � � 7��'&\h 3 � � 4 �����Z� / 9 �0/ ! � � � !)(��$#o# � � � !�J � �AyV�q�����'MB<C� � 7 � �%/ ! �$� � F � �.?
F���� �&'� / 3R� 1 �C�'�+<6#g9 � / ��� / &'�'! 3>9 �5�C�'7�� / &����$�@� ���43)�C� / �q?�3��$( / ! � /)I 9;�-�'7
&��$#0#%�'! ;<E&0�R;<E&*�:�:;<�/+g�/!3�*)M� ��J�������!.� yE� � &T�Z&��+<6�$#09 I �O<C�)�l�6�$� � !#F � �;?�F����=�$� / �qyE#09>?
7�9 / <6�)��7 �%I �'!j�)�)��7��)�)��# � � � !)7b������� � / �O� � / ��#*��9$�'�{�$�D<C�)�O� / !5���)#*�+7C� � &o����< � &'(5#%()�
<6� <C�)�4�$<C�)�'�F� � / ��#*��9$�'� 3 �64 JFK / &�� / <6�C�$7�<L<C�4F � �.?�F)���)7'M�# � � � !)7E�C�$� � !5#09=� ~ &T��� /)1 �
<6�)� � �v����7 � < � � / 7�y � <6� <C�)� � � / � �01 � 3�����7by � <6� �0/ �2� � / ��#*��9����V�\<{�2� �%1 �-�6�\<6��c�� �*���
< � �-�'7E�R�'�X7C��&'� / !RhTM�yE� � &T� 1�� ����7F� � 7C�l<6�,� #%�+<6���6�$#N! � zx(57 � � / &��.��� & � � / <F�$�Q�+3���(.<
� ��� � � � ����	 &���
�+7C��&$J

UW�5�Z<C� � ��!��-�$< � � /t� 7-&T�)�$�6�$&q<6��� �%I �'!�3 9t<C�)�=�C�$<6�+< � � / �$�F# � � � !)7P�+#%� /)1 <C�)� � �
#%� /)1 � ~.� 7�M;y � <6�|���'#*� ~ �\< � � / < � � ��7V�\< / � / �+?�7��'&'� / !)7 3 � C 4 JSUW�)�O�>9;!)�C�;&��+�C3R� / <T� � #%7
�$#%7��O( / !)��� 1 �l� / <C�C��� � &W� �+< � � / 7S#%�'�$! �0/)1 <6�l#0�.&'�$#5! � 7C����!)�'� �%/)1 JwUW� � 7 � 7Y<C�)�W����()��<C�
� �0/ !=�$�w� �$< � � / y � <6� �0/ �P# � � � !|3 � #*��9����'J�UW�)�l���C�
S ()� / <X<6�)���C� �$#��-�$< � � / �$�w# � � � !)7
1 (��$�C� / <6�'�W<C�)� F�( � ! � <�94�+���O# � � � !f3 � #%�A9$�'�SyE� � &T� � 7��'7�7C� / < � �$#�<6�l&��'#%#0()#*�+�Y�)���.&��'7C7��'7
7C()&T���$7L<6�C� / 7������:<O�)���.&��'7C7��'7B� / !�� /5I 9;� ��72�$&�< � � � < � �'7�JlUW�)� F�( � ! � <�9�M��$7oyb�'#%#S�$7
�$<6�)���o7:<6�C(5&�<6(5�6�$#Y� / !H�R�'��� �'�$3 � # � <�9]�5�C���R�'�:< � ��7o�$�S# � � � !Z3 � #%�A9$�'��M�!)����� / !�� /H/ �+<
� / #09]<C�'�-�����6�+<C()�C�23)(5<L�$#%7�� � <67X&'���-�R��7 � < � � / J{K / <C�)�2���$#%#%�Ay �0/)1 7C�'&q< � � / M yV�fy � #%#
! � 7�&'()7�7X<C�)�l&'���-� � / &'� / 7:< � <6()� / <C7E�$�S# � � � !|3 � #%��9��'��7'J



� ��� � ��� � 
 � ��� � � � � � ��� � � � ��� � � D

� �%1 ()��� � J �(? ^ � z��'��� / <4<�9;����7@�$�E� �+< � � / �$�X# � � � !572y � <6� �0/ �H# � � � !�3 � #%�A9$�'��J�UW�5�
G 1 ()�C� � 7{<T� � � / ������� " ����J�3 ��T 4

����� 	 %�
 ���.��� � � %'�
	�� #� � %'(�% 	��

UW�5�F&T�)��� � &��$#�7:<6��()&�<C()�C�X�$��! � z��'�C� / < � �0/ !)7Q�$��# � � � !)7S! � zx���C7 �%/ 3R�$<6�-�)�'�$! 1 ����()�)7
� / !�� 9;!)���.&'�$�C3R� / <T� � #%7�MxyE� � &T� 1 �����+<C#09H�+zx��&�<C7l<C�)�*F�( � ! � <�9��$�v&'��#%#S�-�'�435�6� / ��7
3 ��T 4 J�mo7 �0/ ! � &'�+<6��!	3>9�<C�)�]� ~ �R�'� � � � / <T�$#b��3)7C�����+�+< � � / 7 �0/ �-�.!)��#V�-�'�435�6� / ��7'M
��# � � � !�3 � #*��9����-( / !)�'� 1 �;�'7|� ;<EL�����q�/!3�*)M�$�"�"���) ���C��� ��# � S ( � !�7�<T�\<6�j<C�	��<�yV�+?
! � �-� / 7 � � / �+#{� �01�� !t&���9;7�<6�$#%# �%/ ��c���� 1 ��#�h27�<6�+<6�Z�+< ��&T���$�C�$&�<C�'� � 7�< � &]<6��� �R�'�C�+<6()���$M
&'�$#%#0�'!��)���$7�� <6�C� / 7 � < � � / <6�'�-�R�'�6�\<6()���$MYyE� � &T��y � #0#�3�� ! � 7�&'()7�7C��! �0/ aV���+�5<6��� � J
UW� � 7 � �%/ !��$�B�)���$7��8<6�6� / 7 � < � � / <T� � �'7=�)#*�+&'���+<=#0�ryb�'�]<C�'�-�����6�+<C()�C�H�����]# � � � !)7
y � <6�P7��)����<Q�$�S( / 7C�+<6()�C�+<6��! �>9;!)���.&'�$�C3R� / &T��� �0/ 7Nc����$��# � � � !)7Dy � <C�4<6�)�W7C�$� �W�5���$!.?
1 �C��()�RhTJXUW�)�f� ~5� 7�<C� / &��4�$�Q7C�5����<F��� �?� � ?�!)�$()3)#%�l3R� / !)7o�C�'!5()&'�f<C�)�B<C� / !5� / &q9j�����
<C�)�l�>9.!5�C�;&��$��3�� / &T��� �0/ 7W<6� �%/ <C�'�6�+&�<Wy � <C�=� / �2� / �$<C�)�'��M)7C�@<6�)�+<W<6�)�l�-�'�435�6� / �
���'� � �%/ 7&F�( � !P�+<w#%�Ayb�'�Y<C�'�-�����6�+<C()�C��7'JwK�< � 7 � / �Ay / <6���+<Y7C���-�v��� 1 � /)� 7�� 7n7C()&T�-�$7
3)�$&�<C�'� � �f�$���L�$35#%�E<6�f� � �0/ <6� �%/ �B���'#%�+< � ���'#g9@&'� / 7�<T� / < F�( � ! � <�9-3>9 �$!\[�()7:< �%/51 <6�5� � �
# � � � !�&���� �R� / � / <67 �%/ �C�'7���� / 7C�P<6�|<C�'�-�����6�+<C()�C�f&T��� /)1 ��7 �%/ <C�)� � �o� / � � ��� / �-� / <�J
mF#%7��)M � < � 7 � / �Ay / <C���+<l<6�)�-&'��#%#��-�'�435�6� / ��7l�$�W�=!)�'����7����ZG)7C�lce# � � �%/51Z�0/ &'��#0!
yV�+<C�'�qhY&'� / <6� �%/ �-���C�W( / 76�+<C()�6�+<C�'! # � � � !)7�M�yE� � &T� 1 (��$�C� / <6���X<C�)�o�+&�< � � � < � �'7��$�R<6�5�
�-�'�f3)�6� / �'7X�+<E#%�Ay <6��� �R�'�C�+<6()���$J

� � � � !)7v&�� / 3�� 1 � / ���6�$#0#09@! � � � !)��! �%/ <C�f! � zx���C� / <V&��+<C� 1 ��� � ��7'M)�+&'&'�$�C! �0/)1 <C�B<6�5�
&T�5�'� � &��+#N&'���-���$7 � < � � / 7{�$�Y<C�)� � �E�)���$! 1 �C��(5�)7 3 �64 Jb`Q�)��7��)�)��# � � � !)7E�$���l<C�)�B�$3)( / ?
!)� / <|�-�'�43)�C� / �Z# � � � !)7�J�UW�)�j# � � � !�&'���-�R��7 � < � � / 7@�$�O7C�q�����6�$#F3 � ��#0� 1�� &��$#b� ���@?
35�6� / ��7v�$�C�W7��)�Ay /,�%/ Uw�$3�J � J � JSK / <6�)�E�)#%�$7C� �o�-�'�435�6� / ��7Q�$�R�,� / 9f�,�$�-� �$# � � /
&��'#0#%7'M)<C�)�'���2�$�C�l����()� � �%/ !)7F�+�Y�)�5��7C�)�5��# � � � !)7{<C���+<X�)���'!)��� �%/ �+<6�.?v�5�)��7C�5���+< � !59;#g?
&T�5��# �0/ ��ce`baXh6MY�)�)�$7C�)���\< � !.9.#0��<C��� / ��#%�$� �%/ ��c�`Q�Wh6Mw�5�)��7C�5���+< � !59;#%7��'� �0/ ��c�` ��hTM�� / !
7��)� �0/)1 ���f9$�'# �%/ ��c�7C����� �%1 J � J � �����,<C�)� � �|&T�)��� � &��$#F7�<6��()&�<C()�C��7qh6J�K / <6�)���)#*�$7��,�
�-�'�f3)�6� / �'7V�+�D3��$&�<C�'� � �$#R&'��#%#%7�M.`Q��� / !]�)�5��7C�)�)�+< � !59;# 1 #g9.&��'����#>ce`b�fhY�$�C�o<C�)�o� �\?
[��$�S# � � � !4&����-��� / � / <67�JSmo�-� /)1 <C�)�'7��F# � � � !)7'M+` �P� / !-`b� �+�C� / � 1 �+< � ����#094&T�)�$� 1 ��!
yE� � #%�V�$<6�)���C7Q�$��� / �'(.<6�6�+#�3)(5<Q����� �%/)1 ! � �R��#*�$�w�)���+! 1 �C�$()�-� / !@�)� / &'�E�$� <6� / &��$#0#%�'!



� G ���������	��
����������
����������������

CHCH2

R1 R2

CHCH2

R1 R2

CH

R1 R2

CH

CH

CHCH2

R1 R2

CH2

CH2

CH3CH3

CH2

O

PO

O

O

N
+

CH3

_

CH2

CH2

O

PO

O

O

N
+

H H

H

_

CH2
CH2

CH2

CH3CH3

HC

O

PO

O

O

N
+

CH3

COO
_

_

O

CH2

CH2

CH3CH3

CH2

O

PO O

N
+

CH3

_

O O

C CO O

O O

C CO O C O

NH

CH

OH

phosphatidylserinephosphatidylethanolamine sphingomyelinphosphatidylcholine

O O

C CO O

� �01 ()��� � J � ? � �$()�W�,�A[����{�)�)�$7C�)�)�$# � � � !)7 �0/ � �$�-�,�+# � � / �)#%�$7C� �4�-�'�43)�C� / ��7'J

I y � <�<6��� � � /)� &+JLUW�)�@�$�-��( / <L�+�Q&��+< � � /)� &f# � � � !)7 �0/ &'��#%#w� ���43)�6� / �'7 � 7F�$�'��9H7C� �$#%#
� / !�� / #09]<�yb� / �+<C()�6�+#n&'�+< � � /)� &2# � � � !)7'M / �$�-�'#09=7��)� �0/)1 ��7 �%/ � 3HD �64 � / !���#0���$� � !5�
3HD � 4 M;�������O3R�'� /]� !)� / < � G���! �%/ &'�'#0#x�-�'�435�6� / ��7'J�K / <C�)�L7:9 / <C�)��< � &O# � ���$7C���-�'7Q<6���\<
�$�C�l()7��'! �0/ !5�C( 1 ?�!)�'# � �$�'��9]� / ! 1 � / �l<6�5�'�6�+� 9$M�&'�+< � � /)� &O# � � � !)7{7�()&T�8�$7E7:9 / <C�)��< � &
^lkOUnmo`�� / !H^O_�Unmo`wMx� / ! / �+<C()�6�+#%#09,�.&�&'()��� �0/)1 7��)� �%/51 ��7 �0/ �$MR�$���B(57C�'!��+7X<C�)�
# � � � !8&'�$� �R� / � / <C7'J=mo#0#Q�$�V<C�)�'7��|&'���-�R� / � / <C7f�$���,�$�V3 � �$#%� 1�� &��$#w7 �01�/)� G)&�� / &�� �0/
! � z��'��� / <E&'��#%#%(5#*�$�{�$�W7�9 / <6�)�q< � &2�-�'�43)�C� / �O7:9.7:<6��� 7�J

� � � � !
� � �����X&��'#0# " �'!Z3)#%�;�;! _j9$�'# �0/ � / !)���5#*�\? �EJRaV��# �
�)#*�$7��,� &��'#%#x�)#*�$7��,� 7C� � & 3��$&q<6�'� � ()�
� ���43)�6� / � �-�'�435�6� / � �C�q< � &'()#0()�

&T�)��#%��7�<C�'�C�$# � � � D � � � �
`v� � � C � � � � � �
` � G � T � <6�C�$&'�
`Va � G � � � � G � �
�.�)� �0/)1 ���f9$�'# �%/ � T � C C � �
�l#g9.&���# � � � !57 � D � C <6�C�$&'� �
kL<C�)�'��7 � � � D C � � D �
UY�$35#%� � J � ?�mF�)�)�C� ~.� � �+< � � / # � � � !�&'���-���$7 � < � � / 7 �$�l! � z��'�C� / <]&'��#%#X� ���43)�6� / �'7�J
UW�)� / (5�43���� � 7W7C�5�ry /j�%/ �R�'�C&�� / <T� 1 �$JvUW�)�O<T�$35#%� � 7E�+!)���5<C�'!=���C��� " �q��J 3 ��T 4

N�(57�<F# � � �Ly{�\<6�'�F�$&q<67F�$7X� 1 �;�;!Z7���#0�$� / <X����� � � / 7'M)<6�5�B# � � � !|3 � #%��9��'�E7��'���$�'7o�$7
�2<�yb�+?�! � � � / 7 � � / �$#�7���#0�$� / <V���$�Q�+�$� � ��(57b�-�'�435�6� / �X�)���$<6� �%/ 7�M.7���� �X�$��yE� � &T�|&'� /



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

��( / &�< � � / �%/ <C�)�o�)���'7�� / &��O�$�D7C�R�'& � G�&F�)�)��7��)�)��# � � � !,�)�'�$! 1 ����()�)7�J��.���-�o&�9 <C��7C��# � &
� /)I 9;�-�'7L3 �%/ !�<C�,7�����& � G)&4# � � � !=�)�'�$! 1 ����()�)7F� ~ ���$7C�'! �0/ <6�5�f&�9 <C��7C��# � &27 � !)�f�$���
�-�'�f3)�6� / �V� / !B<6�5�'�C�q�����C�b&'� / &'� / <C�6�+<C�W�+<Y�F7C�R�'& � G�&b7 � <6�v� / �X� ���43)�6� / �b7�()�����+&'�$J
mF#%7��)M�7C���-�2# � � � !)7W7�()&T�8�$7E7C�5� �%/)1 ��# � � � !)7W&'� / &�� / &�� / <6�C�+<6� �%/ &'�'�:<T� �0/ �+�C���+7o� / !
�5��#%!,<C�)� / � �%1 � 3R��� �0/)1 �-��#0�'&'(5#%�'7v<6� 1 ��<6�5�'�V!5()�L<6�f<C�)�L7:<6�C� /)1 �+� / !)���V	�$�$#%7 �%/ ?
<C�'�C�$&�< � � / 7Q���'7C(5#0< �0/)1 ���C����<C�)� � �Q#%� /)1 � / ! 76�+<C()�6�\<6�'! �>9.!5�C�;&��$��3�� / &T��� �0/ 7'M �����C�P?
�0/)1 7�����& � G)& I � / ��7 � / �Ay / �+7S# � � � !B�6�+� <C7YyE� � &T�P�)�A�$�E3���� / �-� / < � � / �'! �0/ �)����� � ��(57
7��'&q< � � / �$3R��(5<V<C�)�o!.9 / �$� � &��$#0#09P7:<6��()&�<C()�C��!]� ��7C� � &X�-�.!)��#-3 � � 4 JSUW�5�'7C�O�C�+� <67V�$�C�
!5���,� �%/ 7X<6���+<O�$�C�4<C� � & � �'�L<6�)� / �$<6�5�'�O���$�:<67O�$�v�-�'�435�6� / �4� / !8&�� / �+&'&'�$� �-�+?
!)�+<6�F&'�'�:<T� �0/ �-�'�43)�C� / �F�)�C�$<C� �0/ 7'M;yE� � &T�|<C�)�'�����������F<6� / !|<6�4�$&'&�()�4()#%�+<6� �%/ 7�()&T�
�+�C���.JPK / 7�()&T�	�|yV��9�Mn# � � � !H�C�+� <67O�����$� 3R�'� / 7�( 1�1 ��7�<6��!�<C�Z�5�'#%����� 1 � /)�0I �4<C�)�'7��
�5�C�$<C� �%/ 7'MR� � <C�)�'�F3>9j&�� / &�� / <6�C�+< �0/)1 <6�5�'� �%/ 7��,�+#%#�����7 � &'#%��7o�����E<6�C� / 7C�R���:<o���F� / ?
�+3)# �0/)1 <C�)�'��<6�|��( / &�< � � / <C� 1 ��<C�)�'��J � �Ayb�������'MN<6�5�47�<C�C()&q<6()���'72� / !H��( / &�< � � / 7F�$�
�C�+� <67 �0/ �V)
�J� �� 7�9;7:<6�'�-7F�$�C�O7:< � #0# / �$<W��(5#%#09 ( / !5�'�C7:<6�;�.! 3 � G)M D �64 J

� � � � !)7O�+#%7C�]�)�A�$�@�$<6�)���l3 � ��#0� 1�� &��$#���( / &�< � � / 7O7�()&T�	�$7O&��'#0#%()#%�$�o7 �%1�/ �+# �%/51 JOK /
�+�����.<6��7 � 7f�+�o� /)� � �$#Q&'��#%#%7�MS`��	# � � � !)7�MwyE� � &T���$�C�|(57C(��$#0#09�&'� / G / ��!�y � <6� �0/ <6�5�
&q9 <6��7���# � &F7 � !)�X�$�N�)#%�$7C� �l� ���43)�6� / �$M;�6�$� � !)#g9P�C�q<6�6� / 7C#0�.&'�+<6�E<6�2<6�)� / � / &q9;<C��7C�$# � &
�-� / �$#*��9����'J UW� � 7 1�� �$�'7=��7 �%1�/ �$#F<C� / � �01 � 3��$� �%/51 &'��#%#%7 7C()&T�s�$7|� �$&��C���)�)� 1 �'7
<C���5��� 1 �;&�9 <6��7-<C���+<P<C�)�j&��'#0# � 7@!)�'�$!�� / !�<C�)��9�&'� / ! �%1 ��7�< � <'J�m / �$<C�)�'�P<�9;�R�
�+�O# � � � !t&'�$#%#0�'!�&'�'�C�$� � !)��7'MV<C�)� � ��9 �%/ <6���C�-�'! � �+<6��7 �0/ <C�)��3 � �+?�7�9 / <6�)��7 � 7-�$�l�+#%#
7��)� �0/)1 ��# � � � !)7'M;�$#g<6�)��( 1 �]�$�N<6�C�$&'�l�+� ��( / < �%/ &��'#%#�� ���43)�C� / �'7�M��$&q<E�$7E� ��7��'&'� / !
�-�'7�7C� /)1 �'�$ �%/ &'��#%#0()#*�$��7 �%1�/ �$# �0/)1 &��$7�&��$!5�'7V�����Q<6�5� �0/ !)()&q< � � / �$�N�27��'� � �'7b&'�'#0#%()#%�$�
�5�C�;&'�'7�7C��7o7C(5&T�H�$7E�$�R���5<C��7 � 7E� / !Z&'��#%# 1 ���AyW<6�)3HD�D 4 J

� �%1 ()��� � J �+? c � h�aV�)��� � &��$#�7:<6�C(5&�<6(5�C���+�t&T�)��#0�'7�<C�'����#�� ��#0�'&�()#%��c�#%�q� <�hTJ c � h
�;&T�)�'� �+< � & � #0#%()7:<6�C�+< � � / �+�o�H# � � � !�3 � #*��9����4&'� / <6� �%/5�%/)1 &T�5��#%��7�<6���C��#�ce� �01 �><�h6J�UW�5�
7��'&�� / !�� � &�<C()�C� � 7W<T� � � / ���C��� " �q��J$3 ��T64 J
aV�)�$#%�'7:<6���C��#.� / ! 1 #09;&'��# � � � !)7D�$���V�$#07C� � �-�����:<T� / <D&���� �R� / � / <67 �0/ �-�'�435�6� / ��7'J

�Q( � �$�:9��$< � &2�)#*�+7C� �@�-�'�f3)�6� / �'7E()7C()�$#%#g9]&'� / <6� �%/ #*�$� 1 �l�$�-��( / <67E�$�Y&T�)��#0�'7�<C�'����# J
aV�5��#%��7�<6���C��#�&'� / &'� / <C�6�+< � � /]�0/ &'��#%#R� ���43)�6� / �'7 � 7b<�9;� � &��$#0#09-�$3R��(5< � � � D � � �$# �|M



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

3)(5< �%/ ���'!�3)#%�;�.!�&'��#%#07 � < � ��9�3��Z()��<C�t� � �-��#*�p� / ! �%/ �.&�()#*�$�@#0� / 7-� ���@?
3)�6� / �'7v����� / �$7v� �%1 �,�$7V� � �-��# �|Jnmo7v7C�)�Ay /|�0/ � �%1 J � J �;M>&T�)��#%��7�<C�'�C�$#R�)�$7V�l�R��#*�$�
� 9;!)��� ~ 9;# 1 ����()��M>�O� �%1�� !47�<C�'�C� � !P� �0/)1 �$7 � <67S� � !)!5#%�V�)�$��<Q� / !-� / � / ?�����#%�$�Y�>9;!)���+?
&��$��3�� / <6� � #eJOK / �|# � � � !j3 � #%�A9$�'��Mx<6�)�P�>9;!)��� ~ 9;# 1 ����()�)7O�$�v&T�)�$#%�'7:<6���C��#S�-��#0�'&'(5#%�'7
7�<T��9P&�#%��7��W<6�l<6�)�E�)�'�$! 1 ����()�)7v�$��# � � � !P�-��#%��&'()#0�'7Sy � <C�@� 9;!)���.&'�$�C3R� / <T� � #%7Sy � <6� �0/
<6�)�|�>9;!)���.&'�$�C3R� / &'�$�C�|�$�W<C�)�|# � � � !�3 � #*��9����'J� � <6�	7�()&T��� / ��� � � / <T�\< � � / Mw<C�)� � �
� �%1$� !]7�<C�'��� � !Z7�<C�C()&q<6()���'7o�)�$��<C#09 � � �-��3 � # �%I �X<C�)�2()�)�R�'�X���$��<C7F�+�Y<6�5� � � / � �%1 � 3R���:?
�%/)1 # � � � !57�7C�l<6���+<Q<C� � 7Q�C� 1�� � / �$��# � � � !P3 � #*��9$�'� � 7Q#%��7C7v!)�����$�C� �$3)#%�E� / ! �R�'��� �'�$3)#0�
<6�=7C� �$#%#wy{�+<C�'��?�7C�$#%()3)#0�P� �$#%�'&�()#%��7'JPmF#0<6�5��( 1 ��&T�)��#0�'7:<6�'����#S<6� / !)7l<6�=�C��!)()&��-<C�)�
F�( � ! � <�9-�$�D�-�'�43)�C� / ��7'M)�\<{� �01 �|&'� / &'� / <C�6�+< � � / 7'M � <W�$#07C�f�5�C���$� / <67W<C�)�L�>9;!)�C�;&��$��?
3�� / &T��� �0/ 7 �0/ # � � � !@&���� �R� / � / <67V�����������$& � �%/51 <6� 1 ��<6�5�'�{� / !,( / !)�'� 1 � �%/51 �)���$7��
<6�6� / 7 � < � � / <C� 1 �'#��)���+7C�$J�K / <6� � 7�y{��9�M � < �0/ � � 3 � <67��R��7�7 � 35#%�E�)���$7��X<C�6� / 7 � < � � / 7Q� / !
�C� 1 ()#*�+<C�'7{<C�)� F�( � ! � <�9|�+�Y�-�'�435�6� / ��7�3 �64 J

�O#09;&���# � � � !)7X�$���4# � � � !57X<C���+<O&�� / <T� �0/ 7C( 1 �$� 1 ����()�)7 �0/ <6�)� � �F�)���$! 1 �C��(5�)7'JlK /
� ���43)�6� / �'7�M 1 #09;&'�$# � � � !)7|<C� / ! <C��7��'#0�*?��$7C7��.& � �+<C�8<6�)����( 1 � 3R�$<C�s<6�5���>9;!)�C� 1 � /
3�� / !)7f3R��<�yb�'� / <6�)� � �27C( 1 �+� 1 ����()�)7f� / !��$� / !)�'�l����$#%7 �%/ <C�'�6�+&�< � � / 7l3R��<�yb�'� /
<6�)� � �W#%� /)1 � / !Z�,� �0/ #09-7C�+<6()�C�+<6��!��>9;!)�C�;&��+�C3R� / <6� � #07'J�UW�)���C�q�����C�+M <C�)��9Z�+�C�l7C( 1 ?
1 �'7:<6�'!4<C�o3R� 1 �;�;!f&�� / ! � !)�+<6��7w<6�X�����C� # � � � !2�C�+� <67�JYK / � / � /)� �,�$#>&��'#0# M 1 #09;&'�$# � � � !)7
�$�C�l����( / !��,� �0/ #09 �%/ <6�)�B��(5<6���o�-� / ��#%��9��'�X�$���5#*�$7��,�@� ���43)�C� / �$MR&'� / 7�< � <6(.< �%/51
�$3��$(5<P�$� �$�{<6�5� <6�+<T�$#�yb� �%1 � <B�$�E�+#%#Q# � � � !�&'�$� �R� / � / <C7 3 �64 JZ�l#g9.&���# � � � !57O�������
�$�+� � �$()7 � �-�R����<6� / <O3 � �$#%� 1�� &��$#N��( / &�< � � / 7�JPK / <C�)�@�)#*�+7C� �|� ���43)�6� / �P�$�b�'� � <6�)� ?
# � �+#x&'��#%#07'M)�����W� ~ �+� �)#0�$M 1 #g9;&'��# � � � !)7'M.&'� / G / �'!Z<6�@<6�)�2� ~ �R��7C��!H�$� � &��$#N�-�'�f3)�6� / �
7C()�:���$&'�+Mo�$����<6�5��( 1 �><]<6���)�C�$<C�'&q<]<6�)�8�-�'�435�6� / ��� 1 � �0/ 7�<,<6�)�H�)�$�C7�� � / � � �C� / ?
� � / <B7C(5&T���$7f#0�ry�� � �+�$#0()� � / !�!5� 1 �C�$!��+< � ��� � /)I 9;� ��7'J��l#g9.&���# � � � !57l�$�C� �$#%7��
7C( 1�1 �'7�<C�'!Z<6�@�)#*��9|� /j� � �R���:<T� / <{����#%� �0/ &'�'#0#g?��C�'&�� 1�/)� < � � / �)���.&��'7�7C�'7�3 � 4 J

UW�5�f# � � � !=&���� �R��7 � < � � / 7W�$�Y<6�)�2<�yV� � � / ��#*��9����C7 �%/ 3 � ���-�'�f3)�6� / �'7X�$�C�2()7�(.?
�$#%#g9]! � z��'��� / <�J �����X� ~ �$�-�)#%�+M �0/ <C�)�f� ()� � / ���'!H3)#0�.�;!Z&'�'#0#w�5#*�$7��,�@� ���43)�C� / �$M
�$#%�-��7�<��$#%#)�+�x<6�5�X# � � � !)7Yy � <6� �2&T�)�$# �%/ � 1 �C��(5� �0/ <C�)� � �Q�)���$! 1 �C��(5�)7Nce7�()&T�=�$7Q`baXh
�$�C� �%/ <6�)�2��(5<C�'�X� � / ��#*��9$�'�'M�yE�)���C�'�$7L�$#0#N�$�S<C�)�B�+<6�)���F# � � � !Z7�����& � �'7o&�� / <T� �0/)�%/51
�]<C�'��� �0/ �$#S�)� � � �$��9H�$� �%/ � 1 ����()�)7�ce7C(5&T�	`Q� � / !�` ��hL�+�C�P����( / ! �%/ <C�)� �0/)/ ���
� � / ��#*��9����'J � � � � ! �$7:9.�-�-��<6�:9 � 7v�C��#*�+<C�'! <C�2�+�$� � ��(57b&��'#%#0()#*�+���)�C�;&'��7C7C��7W� / ! � 7v�$�
3 � ��#0� 1�� &��$# � � �R���:<T� / &��$J �����v� ~ �$�-�)#0�$M5� � / 9-&�9 <6�$7C��# � &o�5�C�$<C� �%/ 7{3 �%/ !,<6�47�����& � G�&
# � � � !l�)���+! 1 �C�$()�)7wy � <6� �0/ <C�)�V&q9;<C��7C�$# � &Q7 � !)�b�$���-�'�43)�C� / ��7'JYUW�5�V� /5I 9;� � ;<!�*���?�V)

� �V),�����qe � 72�$&�< � �+�+<6��! �0/ �C�'7���� / 7C�-<6�=�$�+� � �$()7O� ~ <6�C�$&'��#%#0()#*�$�O7 �%1�/ �$#%7�Mn���,S ( � � �%/51
<6�)�{�5�C�'7�� / &��F�+� &'� / &�� / <6�C�+<6��! `��fy � <C� �%/ <6�)�{&q9 <6��7���# � &{7 � !)�{�$� <6�5�{�)#*�+7C� �o� ���@?
3)�6� / �$M yE� � &T� � <F3 �%/ !57X<C�)M 7 �%/ &'� / � 1 �+< � �$�'#09=&T�)�$� 1 ��!�`�� � 7 �0/ ! � 7���� / 76�+3)#%�O<6� � <C7
�$&�< � � � < � �'7�J � �AyV�q���'��M>��()��<C�)�'�S! � 7C&�()7C7 � � / �+�R<C� � 7Y�$7�9;�-� �q<6�:9 � 7Y3R��9�� / !P<6�)�W7�&'���R�
�$�w<C� � 7{<C�)�'7 � 7�J



� ��� � � � ��� ��� � ����� 
���� ����� ��� � ��� ��� 
 ��� � � � � � � � ��� ��� ��� � � � � � ��� ��� � � �
����� � %'(�% 	���� � �� ������������� ���
	 �	���% � ���/
����#;� #?���

% / � � � (�(
� % / ����% # ���
UW�5�X( / !)�'��7�<6� / ! �0/)1 �$�x3 � ���-�'�435�6� / ��7S���$7�#0�'!P<6�2�L�C�$� � !P!5������#%���5� � / < �0/ � ���@?
35�6� / �4<C�'&T� / ��#%� 1 9j<C���+<O���+7L3���� / �$�)�5# � ��! �%/ �+�$� � ��(57 �%/ !)()7�<C� � �$#nG)�'#%!57'J2K /81 � / ?
���6�$#eM.<C�)�l�$�)�)# � &'�+< � � / 7v�$�n� ���43)�6� / �o<6��&T� / ��#0� 1 9,&�� / 3R�O! � � � !5�'! �%/ <C�f<�yV�-� � �%/
&'�+<6� 1 ��� � �'7 3 D�G)M
D>� 4 J � � �C7:<�MV!5()��<6��<6�)� � �-7C��#%�'&q< � ���H�R�'��� �'�$3 � # � < � �'7B<6�	! � zx���C� / <
7�����& � �'7'ME�-�'�435�6� / ��7 �)�A�$�H3R�'� / !)�'7 �%1�/ ��!"�$7 3 � �+? G�#0<C�'��7@<C�����'�-�r�$�H76�+#0<67�M{( / ?
yV� / <6��!=���$��< � &�#%�'7�M5� � &��C�+?���� 1 � /)� 7�� 7�M � / !]�$<C�)�'�{&T�5�'� � &��+#x7C(53)7�<6� / &'��7 �%/ �+�$� � ��()7
�0/ !)()7:<6� � �$#��)�C�;&'��7C7C��7'M 7C(5&T���$7W7�����yV�+<6���X!5�'76�+# �%/ �+< � � / M;�C�'&q9;&'# �0/)1 �$�DyV�$7�<C�lyV�+<C�'�'M
���;�;!.?��)���.&��'7�7 �%/51 Mn�$7OyV��#%#v�$7l�$<6�5�'�27C�'�)�$�6�+< � � / �)���.&��'7C7��'7 �%/ ���q<6�C�;&T�)��� � &��$#eMN�C�q?
G /)�%/)1 M � / ! / �+<6(5�6�$# 1 �+7 �0/ !)()7:<6� � �'7�JbmF#%7C�5M)�$�+� � �$()7W� ���43)�C� / �q?�3��$7��'!H�+�)���$�C�+<6()7
�)�A�$�j3R�'� / y � !)�'#g9t�$�)�5# � ��! �%/ &'# �%/)� &��$#v<6� � �$#%7�J �.�'&�� / !�Mb� ���43)�C� / �]<6��&T� / ��#0� 1 9

� �%1 ()��� � J C(?��.&T�5�'� �+< � & � � &�<C()�C�@�$�b<6�)� #%�;&��$#��+�C�6� /)1 �'�-� / < �%/ <6�5� �%/ <C�'� � ���O�$�{�
# � � � !.?�^,�Xms&����-�)#%� ~ ��7Nce# � �R���)#0� ~ hTJSUW�5�2G 1 ()�C� � 7{<6� � � / ������� " ����J�3 D � 4
�)�$7o�+#%7C�@3R�'� / y � !)��#09=�+�)�)# � �'! �%/ �)���+�C� �$&'��(5< � &��$#D� / !j�-�'! � &��$# �0/ !)()7:<6�:9]yE�)�'���
�-�'�f3)�6� / �|7�9;7�<C�'�-7'MQ�'7�����& � �$#%#g9�# � �R��7C�$� ��7'MS�+�C�|()7��'!��$743 � �+?�&����-���+< � 3)#%�P&'�$�C� � ?
���C7L�+�b!5�C( 1 7�M��R�'�5< � !)��7'M��)#%�$7C� � &2^,�XmfM�� / < � 7�� / 7��P��# �01 � / ()#%���$< � !)�'7�M������o! � zx���C� / <
�5���$�C� �$&��'(5< � &��+#N� / !Z3 � �;&T�)��� � &��$#��)()�C�R��7��'7�3HD�� 4 J
K / <C�)�=<6�6�+! � < � � / �+#V<6�����+<C� � / < �$�o&��$��& �%/ ���,�.Mb<6�5�j7:<T� / !)�$�C!�&T�)�'�-�$<6�5�'�6�+� 9

� 7,yb�'#%# � / �ry / <6�������$��7��'� � ��()7,7 � !5�8��z��'&�<C7=7 �%/ &'�H<6�5��� / < � &'� / &��'�=� 1 � / <67Z�$�C�
/ �$<L7�����& � G)&��$#0#09|<6�$� 1 �q<6��!H()�R� / <6�5�f&�� / &'���L&'��#%#%7F� / !H�$#0yV��9.7F&��$(57C�fy � !)�'7��)�C�'�$!
&��'#0#v!5���+<C��J|UW�)� / � S ()��7�< � � / �'�-�'� 1 �'7,?f&�� / yV� !)�'7 �%1�/ 7C���-� � �%/ !)7B�$� �:�,� 1$� &



� C ���������	��
����������
����������������

3)()#%#0��<C7CHyE� � &T��&'� / 3R�=!)�'# � �$�'�C��!�<C�8yE�)�'���Z<C�)��9t7��)��()#0! 1 �)Mb�$7@7C( 1�1 �'7�<C�'!�3 9
<6�)� �X��3���# �D�$()�����+<C�O`S�$()#N�Q�)��# � &T�=�$#%�����$!59,�$3R��(5< � �� 9����+�C7X� 1 ��AZK / �-��#0�'&'(5#*�$�
3 � ��#0� 1 9$M � < � 7 � / �ry / <6���\<v� / �+3 / �����,�$# 1 � / �q< � &X&��.!5�X#0���$!57S<6�2&'�'�:<T� �0/ ! � 7����C!)���C7�J
�.& � � / < � 7�<67��)�A�$�X�$#%�����$!59B� �$�)�R�'!4<6�5�{yE�)��#%�W� ()� � /P1 � / ���-�{yE� � &T�@���+7�7C()�)�5# � ��!
()7|�'7�7C� / < � �$# � / �AyE#%�'! 1 �H<6���\<|&�� / 3��j()7C��!����$�,7C�\?�&��+#%#%��! Sy�?)`�l�"E&�?!'�?;<A J UW� � 7
�)�C�;&'��7C7 �%/ ����#g����7 �0/ �C�'�5#*�$& �%/)1 <C�)�2�$3����C�C� / < 1 � / �q< � &O&��.!5�ly � <6�Z� 1 �.�;!]� / �+J
aV�$� ���+�C�'!P<C�2�+<6�)��� � �0/ !)7��$��!)��( 1 &��$��� � ���C7�7�()&T�|�$7S� � �C()7�&'�$�C� � �'��7S<6���\<Q&'��()#0!

&��$()7��|7C�q�����C�=7 � !)�,�qzx��&�<67P�$�f���$� / &�� / &'�'��M�# � ����7����-�'7B�$�C�-<6�)��( 1 �><4<6�H3R� 1 �;�;!
&��$��� � ���f&'� / ! � !��+<6��7f����� 1 � / �,<C�6� / 7����'�B���'&q<6����7@!)()�,<C�H<6�)� � �f#0�Ay <C� ~5� & � <�9�J8K�< � 7
� / �ry / <C���+<O&'�+< � � /)� &B# � ����7����-�'7X&�� /8�0/ <C�'�C�$&�<Ly � <6��^,�Xm ( / !)���O&'����<T� �%/ &�� / ! � ?
< � � / 7'MA������� �0/)1 7C�\?�&��+#%#%��! �:�:;b ;,���87y� � c�7C�'��� �01 J � J CV�����D� � #%#%(57�<6�C�+< � � / h6J�UW�)�Q!)�'# � �$�'��9
�$�D^,�Fm �%/ ���$�C�}�$��<C�)�'7��O# � �R���)#0� ~ �'7v���$7b3���� / 7:<6()! � �'!]� ~ <C� / 7 � �$�'#09 !)()�F<6�f<C�)� � �
1 �C�'�+<P�R�$<6� / < � �$# �%/t1 � / �]<6�)���6�$�>9 3 D�Cr�8G � 4 J�mo#g<6�)�$( 1 �	<6�5�'7C�]<C�'&T� /)� S ()�'7-3��$7��'!
� / # � ���$7C���-�'7B�$74<6�5�|!)�'# � �$�'��9�����&�<C���C7@�$���|7�< � #0#V�+<f� ~ �R�'� � � � / <T�$#b7�<T� 1 �'7�Mv7����-�
7C& � � / < � 7�<C7F�+�C�O������9=���5< � � � 7:< � &F�$3R��(5<W<C�)�l�)�C��7�����&�<C7F�$�n<6�5�B�+�)�)�C���$&T�)�'7 3 G �'4 J

�*��� 
 #;� �/ �
� ��� � # 	�� � % � � # � ��% #;� #?�*% / � �*�  �-�+�� ���
� � �
� ��% � �+/����'� (���#*�
�'��

K / <C� � 7�<C�)�'7 � 7'Mryb�b7:<6()!59l�-�'�f3)�6� / �'7N()7 �%/)1 � �$#%�'&�()#*�+�x�-�.!)��# �0/)1 �-��<6�5�.!)7�Jn��)�+<
� 7N�-��#%��&'()#%�$���-�.!)��# �0/)1 A mF7w7:<T�+<C�'!f3>9lUw�$� �$� �.&T�)# � & � 3 G �64 MI�:� ��#0�'&�()#*�$�x� �;!)�'# �%/)1
� 7E<6�)�27C& � � / &'�P� / !H�$�:<o�$�S7�<6(5!59 �%/)1 �-��#0�'&'(5#*�$�W7:<6�C(5&�<6(5�C�4� / !���( / &q< � � / <C�)�C��( 1 �
� �;!)�'#53)( � #0! �%/51 � / !-&'���-�)(5<6�+< � � / )JwK / �-��#%��&'()#%�$�S�-�.!5�'# �0/)1 M\<6�)�X���$��#%(5< � � / �$���
� ��#0�'&�()#*�$�b7�9;7�<C�'� �%/ 7����$&��f� / !Z< � �-� � 7{����( / !Z<C�)�C�$( 1 �=&'���-�)(5<6�+< � � / 3��$7��'!j� /
�,7 � � �)# � G���!�!)��7C&�� � �.< � � / ce�-�.!)��#�hV�$�v3��+<6�H<6�5� �%/ <6��� / �+# �%/ <C�'�6�+&�< � � / 7Xy � <6� �%/ <C�)�
7�9;7�<C�'� �$7Pyb�'#%#{�$7P<6�)�=� ~ <C�'� / �$#W&'� / ! � < � � / 7�J �F�AyV�$!���9;7'M{�-��#0�'&'(5#*�$�B� �;!)�'# �%/)1
� 7 �0/ �+�$� � �$35#09��$7C7��.& � �+<C�'!"y � <C�"&'���-�)(5<C�'�]7 � �4()#%�+< � � / M{7 �%/ &���� ~ &'���5<=�����]�	����y
7 � �-�)#0�j�-��#%��&'()#%�$�-7�9;7�<C�'�-7=���$�,yE� � &T�"�-�;!)�'# �%/)1 &�� / 3R�8��� / !5#%�'!�y � <6���)�$�����
� / !���� / & � # MN<6�)�-�-�.!)��# �0/)1 �$�{�-�����-&����-�)#%� ~ �)�>9;7 � &'�$# Mn&T�)��� � &��$#eMn�$�B3 � ��#%� 1�� &'�$#
� ��#0�'&�()#*�$�27�9;7:<6�'�-7-&�� / � / #g9�3R�]�R�'�����$�C�-�'!ty � <C�t&'���-�)(5<C�'�C7�J	mo7@�'�$�C#g9	�$7 �0/
� T ���.M <6�5�L� �$#%�'&�()#*�+�v!.9 / �$� � &'7W�+�)�)�C���$&T�]3��$7��'!=� / &���� �5(5<6���Vy{�+7{G��C7:<E�$�)�)# � ��!
<6�X7�<6(5!59B�X7 � �-�)#%�Q7�9;7:<6�'� �$�)���$�C!27C�5�)�'���'7S3>92mo#0!)�'�n� / !2	� �%/ yE� �01 �>< 3 G8D 4 JwUW�)�+<
<6()� / �'!Z��(5<E<6�@3R�2�-#%� / !)� �$� � 7�<C()!59=!)��� � / 7�<C�6�+< �%/)1 <6�5�2�R�AyV���o� / !j(57C����(5# / ��7C7
�$�)&���� �5(5<6���w7 � �4()#%�+< � � / 7 �0/ 7:<6()! � �'7w�$��� � / 9 ?�3��;!59O7:9;7�<6��� 7S� / !B<C�)�v�)�)� / ��� � / �
�.&�&'()��� �%/51-�0/ <6�)���jJ

�X�Ay{�$!)�A9;7�Mb�+�$� � ��()7P�-�.!5�'# �0/)1 �-��<C�)�;!)7P�������=3R�'� / !)�q���'#0���R�'!�Mv7C()&T���$7 �Y=
�V)%�"�/�� M.� ��#0�'&�()#*�$�v�-�'&T��� /5� &'7�M)&'#%�$7C7 � &'�$#��-��#0�'&'(5#*�$�v!59 / �$� � &�7'M�_�� / <C�2a{�$�C#0�)M;! � 7�?
7 � �)�+< � ���2���$��< � &�#%�l!59 / �$� � &�7'M ��<C&�ce7��'� " ����J�3 G �;M G � 4 �����F� �C�q� � ��yLh6JEmo�-� /)1 <6�)��7C�
� �q<6�)�;!)7'M �Y=o�V)%�"�"�� � 7S<C�)�X� / #094�$�)�)���>�$&T� �%/ yE� � &T�@<6�5�X�����'�'!5�����$���'#%��&�<C�C� / 7b�$���



� ��� � ����� ��� � ��
 � ��� � � � � � ��� � ����� � � � � ��� � ��� ����� � � � � � � ��� � � � ����� � 
 � � � ��� ��T

� �%1 ()��� � J T ?jm /�� #0#%()7:<6�6�\< � � / �$�L! � z��'�C� / < < � �-�j� / !�#0� /)1 <C��7�&��$#0�'7 �%/ ���$#0����! �%/
3 � ��#0� 1�� &'�$#�7�9;7:<6�'�-7'M �0/ �C��#*�+< � � / 7l<6�H�+�$� � ��(57f� ~ �R�'� � �-� / <T�$#V� / !	&����-�)(5<T�\< � � / �$#
<C�'&T� /5� S ()�'7�JbUW�5�2G 1 ()�C� � 7{<6� � � / ������� " ����J�3 G�G 4 J

&�� / 7 � !)���C�'!=yE� � #%�L<6�5�2�+<6�)���F�+�)�)�C���$&T�)�'7F�$���O&'#*�+7C7 � &��$#eJ
K / 7C� � <6���$�l<6�)�8�+3)( / !�� / &'���$�l! � zx���C� / <=�-�;!)�'# �%/)1 � �q<6�)�;!)7'MX�	�-��#%��&'()#%�$�

�-�;!)�'# �%/)1 7�<C()!59 / ���C� �$#%#g9]&'� / <6� �%/ 7o<6�)���'�47:<6���)7'J � � �C7�<'M��,�-�;!)�'# � 7F7C�'#0�'&q<6�'!8<C�
!5�'7C&�� � 3��o<C�)� �0/ <C�6�\?�� / ! �0/ <6�'��?��-��#%��&'()#%�$� �%/ <6���6�$&q< � � / 7Nc�7C�'� � �%1 J � J � � h �%/ <C�)�L7�9;7�?
<C�'�ZM.!5��<6���C� �%/)�0/)1 �5�ry�<C�)�o� / �'� 1 9|�$�x<6�)�L7:9;7�<6��� �+�$� � �'7V�$7b<C�)�L�R��7 � < � � / 7v�$��<6�5�
�\<6���-72� / !�� ��#0�'&�()#%��72&T�)� /)1 � �%/ < � � �+J K / �)�6�$&q< � &'�$MD<6�5�-<�yb�H�-��7�<2&'�$� �-� / #g9
(57C�'!@�-�.!5�'#%7S�$�C�MS (�� / <C()���-�'&T�)� /)� &�7Q� / !P�-��#%��&'()#%�$�Y�-�'&T�)� /)� &�7'J&�.�'&�� / !�M &'�$�@?
�5(5<T�+< � � / 3��$7��'!	� / <6�)� 7C�'#0�'&q<6�'!t�-�;!)�'#Q7�9;7:<6�'� � 72������������� ��!	�+� <C�'�l<6�)� �%/)� < � �+#
&�� / G 1 ()�6�+< � � / �+��<C�)�E7�9;7�<C�'� � 7Y�)�C�A� � !)��!�J�UW�)�E#*�+7�<�7:<T� 1 � � 7�!��+<6�2� / �$#09;7 � 7YyE� � &T�
1$� ����7l�,7C��� � �'7O�$�v7�9;7:<6�'� �)�C���R�'�:< � �'7O� / !8�)�C�A� � !)��7l�|&T�)�'& � � ��<6�5�P7 � �f()#*�+< � � /Z� 7
!5� / �l&'�����C��&�<6#g9�J
_��$#%�'&�()#*�+�W� �;!)�'# �%/)1 �$�Y3 � ��#0� 1�� &'�$#R7�9;7�<C�'�-7F�$� <C� /=�%/ �$��#0�$�'7X��� / !)# �%/)1 � 1 �����+<

/ ()�f3����F�$�S� ��#0�'&�()#%��7W�$��! � zx���C� / <X<�9;����7'JWK / �+!)! � < � � / M�! � z��'��� / <o3 � ��#0� 1�� &'�$#R�)�C�+?
&��'7�7C�'7|<6� � �j�)#*�+&'�j�+<,! � z��'�C� / < < � �-�j� / !�#%� /)1 <C��7C&'�$#%��7'J������@� ~ �$�-�)#%�+MVyV�+<6���
�-��#0�'&'(5#%�$M5����� �0/)1 �-�C�$! � (57X�+���$3R��(5< � � � ���R�ZM � 7X� / �B�+�Y<6�5�27��,�+#%#%��7�<E�-��#%��&'()#0�'7
�5�C�'7�� / < �0/ 3 � ��#0� 1�� &��$#R7�9;7�<C�'�-7'J{K�<C7W<�yV�|kF� � 3R� / !57X� � 35�6�+<C�l�+<F�-&T���+�6�$&q<6�'� � 7:< � &
< � �-� �+� � ��� ��� 7'JjUW�)� �"!3�*)M� �/S��*#%�?E&� <6�C� / 7 � < � � / ce7��'� � �%1 J � J ��� hF< � �-�@�$�W<6�5�,�>9>?
!5�C�;&��$��3�� / &T�)� �%/ 7O�+�b# � � � !)7 � 7L�$�v<6�)�P�$�C!)���O�$� � ��� ����7 3 G � 4 J2m{<2� / ���$� / #*�$� 1 �'�
7�&��$#0�$M><6�5�X3 � ��#0� 1�� &'�$#;�)�C�;&'��7C7V�+�x�)���$<6� �%/ ����#0! �%/)1 &'� / <6� � �W������� ��� 7Q()�@<6� � ����� 7



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

U vdW

harmU T, P

� �%1 (5�C� � J � � ?om /�� #0#%()7:<6�6�\< � � / �$�V�]� ��#0�'&�()#*�$�F7�9;7�<C�'� �0/ &'���-�)(5<C�'�O7 � �4()#%�+< � � / J

�������� ���'�)���'7C� / <674<6�5�,���$��� � /)� &@�R�$<6� / < � �$#�yE� � &T� � 72�$� <C� / ��� �5#%�A9���!�<6�j� �;!)�'#
<6�)�W3R� / ! �%/ <C�'�6�+&�< � � / J 
��
	�� � 7S<C�)�W�$� / !5�'�S����$#%7 �%/ <6���6�$&q< � � / 7�3��q<�yV��� / �+<6���-7'J
 � / !����$�C�|!5� / �$<C�'!�MQ���'7C�R�'&q< � ���'#g9�MS<C�)�,<6��� �R�'�C�+<6(5�C�|� / !t�)�C��7C7�()�C� � � �R��7C��!
� ~ <6��� / �$#0#09$J

CH3

CH3

HH

H

H

g +

CH3 CH3

CH3

CH3

= t   =  

HH

H

HH

H

HH
g −

=

� �%1 (5�C� � J ��� ?,m /�� #0#%()7:<6�6�\< � � / �$�E<6�5���X��yE� � / �)�C�r[��'&�< � � / ! � � 1 �C�$�p�+� S��*#M�?E&�
� / ! �"!3�*)M� &'� / G 1 ()�C�+< � � / 7B�$�E�$# � � / ��ce35(5<T� / �\h ?�� I M�� � M�� / !�� Jjmo!��+�5<6��!	���C���
" �q��J 3 � �64 J



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

!5�'�R� / ! �0/)1 � / <6�)�O7 �%I �O�$�w<C�)�O�)���$<6� �%/ J�mF7{�����W#%� /)1 <6�]7�&��$#0�'7�M)<6�)�L<C� � & � / ��7C7X�$�w�
# � � � !P3 � #%��9��'� � 7v�$3��$(5<b� / � yE� � #%�{<6�5�X7 �%I �F�$�x�l&'�'#0# 1 �;�'7Q()�@<6�l<6� / 7b�$��� � &'�����-�q?
<C�'��7'J �.�$� �b3 � ��#0� 1�� &��$#>�-��#%��&'()#0�'7n7C()&T�-�$7Y�)�C�$<C� �0/ 7S�$���{#%� /)1 �R��#09��$�-�)�)��#g9;<C�'7Nc�7C���
� �%1 J � J � � hTMw����7�7C��7C7 �0/)1 ! � zx���C� / <P7����+< � �$#Q7C(53)7�<C�C()&q<6()���j�\<4! � zx���C� / <P7�&��$#0�'7�J � (.?
� � / ^,�Fm � �$#%�'&�()#%�P�)�$7f�Z#%� /)1 <6���$�E�+3���(.<B� / � �-��<C�'�B� / !�#*�$� 1 �P�����C7 � 7�<C� / &��
#0� /)1 <6�PyE� � &T� � 7Q�+3���(.<v� � ? � ��� / �ZJ ������� <C�)�X�$3��A�$�X! � 7C&�()7C7 � � / M yb�E&�� / 7C���W<6���+<

�������
	���������������������� �!���"��#�#���$��!	%� �!��&�'(&*),+-&�#/.0�*�1+
�
&*#�.2�!�3$546#��3)7�38:9;�
�����<�3&�'0���*��'
= &*�%�>'����0� �%��?*�@���
�*	%���3$<� '
AB+C&�$����!�/?��D���E� 	%���3$�F"�*'
A>+-&�#/.��3#����G�!	�&�#�.2�!�3$546	������0�G8�F
9;�������H&�'
#�.I��&�'0�!�*��'J&�'
�K�L.M+C�N&*)����E�*	�����$3FO��' = �*#��*'
�3�P9;�/�!�J��&*�
'0�!��	���&�'�$��
�1&MA
��#���'
�Q&*) = ��&�#�&��������*#R$S.M$��!�3��$,��$T�I�U�
#/�!�/VW$%���*#��K+
	�& = #����H�YXZ�N�*	%�N'
&*�,� = #��:�%&
$�&�#�?*�T�%�
��$[+
	%& = #���� = .1�
$%��'
�U&�'��,$%��'
��#��T�1�3�%�
&�A�A
�
�,�%& = &*�!�I#����1���%��AQ��&*��+
���!��	
+C&�9\�3	]�*'�AN��'2�%	%��'
$%���^A��3_E�3����'��3.:&*)
$�+-�3���/_E�[�1&MA
��#���'
�`�1�3�%�
&�A�$��]�E&�	5�ba��*��+�#��*Fc�!���
���*#��3�
#d�e�!��&*'f&*)R)g&�#�A
��'��:& )h�3?*��'I�%�
�i$%���*#�#���$��j+�	%&*�%����' = .1�
$%��'
�Ik2l,m7nEmgogm6pN�1�3�!��&�A
$
9[&��
#�A����*q �Q�%�
&��
$%�*'
A
$P&*)Yr\s^t;Vu.��v� 	%$:&�'��!�
�Q�1&�$��K+C&�9\�3	�)g�
#w�3&��1+
���!�3	:� �x�!���
�1&��1��'0�zy|{�{*}6�;~`�
��	��3)g&�	��*FR�*���3&�	%A
��'
���%&��%�
�N$����3��&*)]�%�
��$S.M$��!�3��� '
A�+
	�&�+-�3	��%����$
& )w��'0�!�3	%�3$��vFO9[���v� '�$%�3#����G�,$�+-�3���/_E���1&�A���#���'
�Q���G�!�
&MA
$3�;�O&*	i�ba��*��+�#��*FC��)�9\���*	%�
��'0�!��	���$S�!��A���'��%�
�,�3#����G�!	�&�'
���i$��%	%�
�G�!�
	��x&*)��*'I�*�3�%��?*�,$%�/�!�T&*)��*'��3'
�3.M�1�*FRk2lKm7nEmgogm6p
�3&��
#�A = �U�!��� = �3$��:���
&������*�f�K'��%�
�f&*�!����	K�E�*'�AhF���)j9\�f9\�*'0�P�!&���'0?*��$��%���0�e�!�U�!���
)g&*	%��� �!��&�'�&*)`#���+-&*$%&��1��$3F�A���$%$���+E�e�!��?*�Q+E�*	��%���3#��QA�.M'E�*�1���3$ = ���3&����3$U�H��&�&MA��v�*'�V
A���AE� �%�*�I�O��	��!����	%�1&�	��*F5�!�
	�&��
���Z�H+�	%&M����A��
	%�1�v�*#�#��3A��3&0�*	�$%�GVW��	!� ��'
��'
��y|{�{*}6F����P��$
+C&�$�$%� = #����%& = 	���A
���Q�!����$%��#���'
� �!�(�*'�AZ�!�����1$%���*#����0�*+hFw� #��!��&��
���Z�*+
+
#/.���'
�"�%�
��$
� +
+
	%&��*���J��$;���!&*�
���H�*'
AJ���E�*#�#��3'
����'������*$�q��*'�AH�/�`��$\���
	�	%��'0�%#�.�&�'��K&*)��!�
�K�1&�$��
$S�!�
A�����AJ�!&*+
���3$`��'J��&*#����3�
#d� 	Y��&MA
�3#���'��@y�{0�����*� }6�

�Q�G� ���w�j���`�w���w���Q���w�������w���x�]�v�

 L'J�!����$Y�!����$%��$�F
9[�P$��!��A
���3A¡�f$%�3	%����$;&*)����3� = 	!� '
��¢e9\� �%��	`$�.M$S�!���1$ = .����1+
#�&�.M��'
�
�e�!&��1��$S�!���N��&*#����3�
#d� 	,A�.M'E�*�1���3$x�1�3�!��&�Ah�NXZ�Q�*�����3A��!&J�
'
A���	%$S���*'�A��%�
�f$��%	%�
�bV
�%�
	!� #K�*'
A£A�.M'E�*�1���¡+
�
��'�&����3'E�(��'¤�%�
��$����1��� = 	!�*'���$�.M$��%��� � ��������	%&*$%��&*+
���



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

#%���$�'#eJPK / <C�)�PG��C7:<B�)�$��<'M�yV�-7�<C()! � ��!�&'�+< � � /)� &P^O_�`baWi$^lkLUwmF` � �g~ <6()���P3 � #%��9 ?
�'�C7�M;yE� � &T�|7��'���$�O�$7b� �;!)�'#��-�'�f3)�6� / �'7Q�����b&'�+< � � /)� &X# � �R��7C�$� ��7'JnUW� � 7 � 7�<6�)�XG��C7:<
&'���-�)(5<6�+< � � / �$#R7�<C()!59]�$�w�-�.!)��#x�-�'�435�6� / ��7W&'� / <6� �%/)�0/)1 ^lkLUwmF`�# � � � !)7'JSK / <C�)�
7C�'&�� / !�� / !8<6� � �C!����$�:<67�Mnyb� 7:<6()! � �'!�� /)� � /)� &4�)()���-`bkL`b��� / !�`bkO`Q�bi+`bkL`b�
� � ~ <C()�C�]# � � � !t3 � #%��9��'��7'Mb�C�'7�����&�< � ����#09$J�UW�)��7C�j<�yb��7:<6()! � �'7-� / <6�)�j� /)� � /)� &]`V�
� ���43)�6� / �'7lyV���C�|( / !)�'�:<T� � � / <6�j�'#0()& � !��+<6�@<6�5�,�)����������< � �'7B�$�W�-�.!5�'#Q3��$&q<6�'� � �$#
� ���43)�6� / �'7�JYK / <C�)�b���$()��<C�f���$�:<Y�+�)<6� � 7n<C�)�'7 � 7�M+yb�W� / �$#g9 I �'!2<6�)�vy{�\<6�'�w!59 / �$� � &�7
�+<W<6�)�l�-�'�435�6� / ��i\yV�+<6��� �0/ <6�'�:���$& � �$#x��� 1�� � / J
UW� � 7=<6�)��7 � 7 � 7=��� 1 � /)�0I ��! �$7=����#0#%�AyE7'J aV���$�5<C�'� � � / ! aV���$�5<C�'� � Ml���'7C�R�'& ?

< � �$�'#g9�M 1$� ��� �0/ <6�C�;!)()&q< � � / 7V<C�@<C�)�O3 � ��#%� 1$� &��+#�� / !=�)�>9.7 � &'�$#N3��$& � 1 ����( / !Z�$�n� ���@?
3)�6� / �'7'J�K / aV���$�5<C�'��D5Mv<6�)� / ()�-�'� � &��$#V� �q<6�)�;!)7 �%/ &�#%()! �%/)1 <C�)�Z� ��#0�'&�()#*�$�B!59>?
/ �$� � &'7w� �q<6�)�;!@� / !P�+<6�)����&'���-�)(5<6�+< � � / �$#><6��&T� /)� S;(5�'7v�$�C�W! � 7C&�()7C7��'!�JvaV�)�$�5<6���KG
�)�C��7C� / <C7V<6�)�F��� �01��%/ �$#)�C��7C�'�$�C&T�=�$��<C� � 7Q<6�5�'7 � 7'J � � �C7:<�M><6�)�F7 � �4()#*�\< � � / �)�$�6�$�-��<C�'��7
� / !8<6�)�@������&'�4G���#%!)7�M �0/ &'#0()! �%/51 <6�)�-� / ��7l!)���$�'#%�$����!��)���C�$Mn�$���@!)�'7�&'� � 3���!�J-UW�)�
/ ��y	���$�C&'�QG���#%!)7n�$���V�$#07C�X���+� � #%�$3)#%�Y� / <C�)�vK / <C�'� / ��<S�+<DyWyWylJ 7��$� <67 � �4(�J ��� 1 i+!)�Ay / # ?
�>�$!)7�J 7�� <C� #eJ UW�5�����'7�<j�$�B<6�)��&T���$�.<6�'�Z�)���'7C� / <67�<C�)���C�'7�()#0<C7Z������� 7:<6()! � �'7Z�$�
&T���$� 1 �'!,# � � � !43 � #*��9����C7v� / !-# � � � !.? y{�\<6�'� �%/ <6�������$& � �$#)�5�C���R�'�:< � ��7'J � �%/ �$#0#09 �%/ aV���+�.?
<6�'���4yb�27C()�-�,�+� �%I �L��()�E&�� / &'#0()7 � � / 7E� / !j��357C�'�:�+�+< � � / 7'J



� � ��� � � � �

� ��� � �S
 ��� � �u
��	� � � � � �

� �	� 
,��� ��% �-��% / � � � �/
������% /��
m{<C��� � 7�< � &E�-��#%��&'()#%�$�Q!59 / �$� � &'7�c _H^BhY7 � �4()#*�\< � � / 7 1 � / �'�6�\<6� �0/ �����C� �+< � � / �$3R��(5<
�47:9;7�<6��� � / �4� � &��C��7�&'��� � &X#%���$�'#eM57C(5&T�j�+7E�+<6��� � &F� / !]�-��#0�'&'(5#*�$�Q�R��7 � < � � / 7{� / !
�$�'#0�.& � < � �'7�J�Un��&'�$#%&�()#*�+<C�]<6�)�Z�,�+&'�C�$7C&'�$� � &=�)����������< � �'7@3��+7C�'!�� / <C� � 7@!)�q<T� � #%�'!
�0/ �������,�+< � � / M)� / �2���$7X<6�,��� �5#%�A9]<6�)�B7�<6�+< � 7�< � &��$#N�-�'&T�)� /)� &'�$#n�$�)�)���>�$&T��JEK / <C� � 7
7��'&q< � � / M$yb�by � #0# 3)� � �
F)92�C�q� � ��yt<C�)�V�-��7:<Y���'#%�q�+� / < � !5���$7w�$��7�<6�+< � 7�< � &��+#>� ��&T��� /)� &'7'M
� / yE� � &T�|<C�)�L_�^ �$�)�)���>�$&T�=� / !|� / �$#g9.7 � 7b�$�C�o3��$7C��!�J �����b�f3)�C���$!)�'�V! � 7�&'()7�7 � � /
�+��7�<6�+< � 7�< � &��$#D�-�'&T��� /)� &�7F7��'�f�����X� ~ �$�-�)#0�2<C�)�f3R�.� � 7F3>9%�PJ � (�� /)1 3 � �'4 � / ! " J
�PJ)`Y�+<6�5� � � 3 � �64 J

�������� ��������������� ��!"�$#�%&��' ()#�*+#-,)��#+()�
K / <C�)�'��� �;!59 / �$� � &�7'M��,7�9;7:<6�'� � 7F76� � !�<6�|3R� �0/ �"E&�?! �Q +*A0),�*�����g�/.�#&�"�:��=?!$�V#L� � �
� < � 7 �%/ �/E&�?!$�g��� M �Q�.�?EL�*)%������� M�� / ! �?E&�?���������	�/.�#L�"�:��=?!$�V#&� y � <C� � <67E� / � � ��� / �-� / <�J
UW�5�'�C� �$#��,S ( � # � 3)� � ()� � � �5# � ��7v<C���+<{<C�)�'��� � 7 / � / ��<E�)�'�+<W� ~ &T�)� /)1 �l3R��<�yb�'� / <6�5�
7:9;7�<6��� 7 �%/ &�� / <T�$&q<�JQUW�)���C� �$#��,S ( � # � 3)� � ()�}&�� / 3R�2�����$&T�5�'!=yE�)� / <6�)�O<C�'�-�����6�\?
<C()�C��7E�$�Y<C�)�l7�9;7�<C�'��� / ! � <C7W� / � � ��� / �-� / <X3���&'���-�L<6�)�l7C�$� �.?

1032�03435 ��6 1587 �-9 �3: 7 � 587�4<; c � J � h
_j�'&T��� /5� &��+#n�
S ( � # � 3)� � ()� 7�<6�+<6��7F<6�)�+<E<6�)� / �q<F������&'��7>=?�@S� / !Z<C��� S ()��7 =A @Y�f()7�<F3��I �'���)M B

@ =?C@ 6 � c � J � h
B
@ =A @ 6 � c � J D;h

� D



� G ��� ������� 
 � ��� ��� � � � ����� ������� 
�� � � �

yE� � &T� � �-�)# � �'7��W7C()35<C#%�Q3��$#%� / &���3��q<�yV��� / �+#%# �0/ <6�'�C�$&�< � � / 7'JYaV�)�'� � &'�$#��,S ( � # � 3)� � ()�
� �'� / 7B<C���+<2<6�)�,&T�)�'� � &'�$#Q���$<C� / < � �$#%72�$�E�+#%#Q7C()357�<T� / &'��7 � @ �0/ <6�5�,7�9;7:<6�'�-7@�$���
&'� / 7:<T� / < �%/ < � �-�O� / !Z7C���+&'�$M

� @ 6����	��
 �� c � JEG;h
yE� � &T� � 7W&���� �-� / #g9,&T�)�$�6�$&q<6��� �%I �'!Z3>9=!59 / �$� � &O&T�)��� � &��$#�3)�$#*� / &'��?

������� ��� � � c � J �>h
�$7 � #0#%()7:<6�6�\<6�'! �0/ � �%1 J � J � J

A

B

C

D

� �%1 (5�C� � J � ?Bm /	� #0#%()7:<6�C�+< � � / �$�E�=7�9;7:<6�'� &'� / 7 � 7�< �0/)1 �$�W&'�$� �R� / � / <C7 � M � M � M
� / ! � �0/ &T�)��� � &��$#N�
S ( � # � 3)� � ()�ZJ�UW�)�f&�� / &�� / <6�C�+< � � / 7F� / !�&T�5�'� � &��+#N���$<C� / < � �$#%7
�$�Y�+�S�$#0#x&���� �R� / � / <67 � M � M � M � / ! � !)� / �$<E&T��� /)1 � �%/ < � � �+J
��5� / �F<6�5�'�C�-�;!59 / �$� � &V7:9;7�<6��� � 7 �%/ �
S ( � # � 3)� � ()� ( / !)�'��� 1$� ��� / 7C�q<��$�R&'� / ?

! � < � � / 7�M � < � 7V7C� � !-<6�43R� �0/ �f!)�qG /)� <6� � ������� J � �$�V�f7:9;7�<6��� �0/ �f&��'��<6� �%/ 7�<T�\<6�$M � <C7
�)�C���R�'�:< � �'7S�$�R<6�5�W7�9;7�<C�'��&�� / 3R�W!)��7C&'� � 3R�'!@3>9@�L7C��� � �'7Q�$�R�C��#*�+< � � / 7�� � �57Y3R��<�yb�'� /
� <67P� ~ <6� / 7 � �$��� / ! �%/ <6� / 7 � ���]�+�$� � �$3)#%��7'Jt_j���C�=7C�R�'& � G�&'�$#%#g9�M �0/ <C�)�'��� �;!59 / �$� � &
�,S ( � # � 3)� � ()�ZM$<C�)�o<6�5�'�C�-�;!59 / �$� � &X���$<C� / < � �$# �$�n� 1�� ��� / 7�<6�+<6� � 7V� �%/)� � �0I ��!�J � �$�
� ~ �$�-�)#%�+M������l�]7�9;7�<C�'� �+<l&�� / 7�<6� / <l<6�'�-�R�'�6�\<6()���@� / !�����#0()� �+M�<6�)� � �'#0� �)�$#0< I
���C�'�l� / �'� 1 9 ? 6���� ���� c � J � h
� 7P�+< � <67f� �0/)� �4(5�jJHUW�5�|�$�+� � �+3)#%��7 � M BMv� / !�� �$���$M��C��7C�R�'&q< � �$�'#g9�MQ<6�)�|<C�$<T�$#
� / ��� 1 9$M)<6�'�-�R�'�6�\<6()���$M � / !Z� / <C�C���>9=�$�n<6�)�l7:9.7:<6���jJ
K / �8_H^�7 � �4()#%�+< � � / MS�H�-��#0�'&'(5#*�$�27�9;7�<C�'� y � <6��� 1�� ��� /��0/)� < � �$#Q7�<6�+<6�|y � #%#

�����$#0��� �%/ <6�f<C�)�'��� �;!59 / �$� � &X�,S ( � # � 3)� � ()��<6�5�C��( 1 �]�f�)���.&��'7C7W&'�$#%#0�'!-<6�)���C� �$# �0I �\?
< � � / JSUn�F[�()! 1 �oyE�5��<6�5�'�{<6�5�O7�9;7�<C�'�����+7{�C�'�$&T�)�'!=<6�5�'�C�-�;!59 / �$� � &X�,S ( � # � 3)� � ()�ZM
� / �@&�� / � �'�$7C(5�C�-7C���-� �%/ <6� / 7 � ���@�$�+� � �+3)#%��7O7C()&T�t�+7l<C�'�-�����6�+<C()�C�-���l�)���'7C7�()�C�+J
_����C�27C�R�'& � G�&'�$#%#g9�M �%/ <6�5�f&��+7C�2�$���-�'�43)�C� / � ?�yV�+<6���F7:9.7:<6��� 7�Mx7C(5&T���$7X<C�)��7��f!)� ?
7C&'� � 3R�'! �%/ <6� � 7W<6�)��7 � 7'M�� / �l&'� / �-���$7�()�C�O<C�)�O�$�+#%()�O�$�w<6�)�2�$�����@�����E# � � � !]���{<C�)�
/ (5�43����l�$�V�>9;!)��� 1 � / 3�� / !)7'J-UW� � 7 � 7l� ~ �$&�<C#09H<C�)�-�$�)�)���>�$&T��yV�-�������@����#0#%�AyV��!
�%/ ��()�W7 � �4()#%�+< � � / 7�M;yE� � &T�Zy � #%#�3R�O!)��7C&'� � 3R�'! �%/ aV���$�5<C�'� G)J



� � � 	 ������� � ����� ��� � � � � ��� ����� � �
������ � � ��� �C� , *���� ����� � �
aV� / 7 � !)�'�o�,&'#%�$7C7 � &��+#n� � / 9>?�3R�.!.9j7:9;7�<6��� �0/ <6�5�'�C�-�;!59 / �$� � &l�,S ( � # � 35� � (5� y � <C�
� <67{� / � � �C� / � � / <'J�K�<E&'� / 7 � 7:<67W�$��� ���+��< � &'#0�'7V�+�nyE� � &T�]<6�)�O&��.�$�C! �0/ �+<6��7W� / !]�-�+?
�-� / <6�4�$�C�o!)� / �+<6�'!xM)�C��7C�R�'&�< � �$�'#09$M��$7�� � �	� 
 ��
�
�
 �	� �� � / !�� � ��� 
 ��
�
�
 ��� �� M.yE� � &T��q����#g��� �%/ < � �-��y � <C� �%/ � � � ! � �-� / 7 � � / �$#o�)�)�$7C��7C�)�$&'�+J �v�$&T�s�R� �0/ < �%/ <6�5�
�5���$7C�O7����$&��O&'�����C�'7���� / !)7{<6�4�47C�R�'& � G�&L7���<E�$����� @ ��� @�� M5&'�$#%#0�'!]� �����?!'0� ������� J�UW�5�
�?)M���?�Q=���� &'� / 7 � 7:<67E�$�Y�$#%#�����7�7 � 3)#%�O� � &��C��7:<T�+<C�'7E���+� � #%�$3)#%�X<6�@<6�)�l7:9.7:<6���jJ
K / 7�<6�+< � 7�< � &��$#Y� ��&T��� /)� &'7'MN<�yb���-��7�<l&����-� � / #09j7�<6(5! � ��!�� / 7C���43)#%��7f�+�C�4<6�5�

�����?!'J���*)`�)%������� � / ! ���*)`�)%�������M�?)M���?�Q=���� JwK / <6�)�E� � &��C�;&�� / � /)� &'�$# � / 7��'�43)#0�$M><6�5�
� �$&��C��7:<T�+<C�,�$�{<C�)�,7:9;7�<6��� � 7f!)�qG / �'!t3>9�<6�)� / ()�43R�'�4�$�{���$��< � &�#%�'7���Mw����#0()� �
�-M � / !Z� / ��� 1 9��-JbUW� � 7E� / 7��'�43)#0�B!5�'7C&�� � 3���7o� /Z� 7���#*�\<6�'!=7:9.7:<6����<C���+<E!)�;�'7 / �$<
� ~ &T��� /)1 �V� / ��� 1 95i+� �+<C<C�'�Dy � <C� � <C7D� / � � �C� / � � / <�J v92<C�)�Q��( / !��$�-� / <6�$# ����7:<6()#%�+<6�
�+�2<C�)�'��� �;!59 / �$� � &�7'ME���+&T�s� � &��C��7:<T�+<C��&'�$�C�C��7C�R� / ! �0/)1 <6�	<C�)�876�$�-�8� / �'� 1 9 � 7
�
S (��$#%#g9|�)����3��$35#%�$M � J �$JgM5<6�)�l! � 7�<C� � 35(5< � � / ��( / &q< � � / �+�Y� � &��C��7:<T�+<C�'7 � 7

� c�� ���xh 6 �
��� c���c � ����h � �@h � c � J � h

yE�5�'�C� � � 7W<C�)�2^ � �6�+&O!)�'#g<T�4��( / &q< � � / M � c � ���xh � 7{<C�)�B�5�C��3��+3 � # � <�9-�����{<6�)�27�9;7:<6�'�<C��3�� �0/ <6�)�=� � &'����7�<6�+<6�!��� ���"� M � � 7B<6�)�=� � &'���.&'� / � /5� &��+#v�)�$��< � < � � / ��( / &�< � � / M
� / !#� � 7{<6�)� � �+� � #0<6� /)� � / J
UW�)�l&'� / � /)� &��$#x� / 7��'�43)#0�O!)�'7�&'� � 3R�'7F�4&'#%�$7C�'!=7:9.7:<6��� �%/ &'� / <6�$&�<Wy � <6�Z�P�)���+<

���'7��'���$� � �=�\<Z�	&'� / 7:<T� / <=<6��� �R�'�C�+<6(5�C� 2J�UW�5�8�,�$&��C��7:<T�+<C�H�$�2<6�)�87:9;7�<6��� � 7
!5��G / ��!�3>9�<C�)� / ()�43R�'�O�$�b���$�:< � &�#%��7$��MN���$#%()�-�%� MD� / !�<C�'�-�����6�+<C()�C� 2J4UW�5�
! � 7�<C� � 3)(5< � � / ��( / &q< � � /=� 7 1�� ��� / 3>9

� c � ����h 6 �
& � ~ � 3 � ��c�� ���xh �('*)  4 � c � J C;h

yE�5�'�C�+& � 7O<6�)�@&�� / � /)� &��$#����+��< � < � � / ��( / &�< � � / Mw� / !,'() � 7O<6�5� V�$#0< I �,� /)/ &'� / ?
7:<T� / <'J

�����X�@�)�>9.7 � &'�$#$S;()� / < � <�9 � M����$&T�j� � &'����7�<6�+<6� 1�� ����7o�@���$�:< � &�()#*�+�V�+�$#%()�l�$� � J
UW�5� / Mr<6�)�Q�-��� / �$� � &'� / 3R� 1�� ��� / �$7D�{��( / &�< � � / �$�.�$#%#+� � &'����7�<6�+<6��7'M\�$&'&����C! �%/)1 <C�
<C�)�L! � 7�<C� � 35(5< � � / �$�N<C�)�L� � &'����7�<6�+<6��7 �%/ <6� � 7{� / 7��'�435#%�$J �����V�4&�� / � /)� &'�$#x7:9;7�<6���jM- �$. � 7 1�� ��� / 3>9

- �$. 6 - ��. 587<0 60/ �21 �436587:9 ;=<?>A@CB�DFE A
/ 1 �43G5H7:9 ;=<I>A@JB�D E A c � J T h

yE�5�'�C� - ��. 587<0 � 7W&��$#0#%�'!|<C�)� �?)M���?�Q=����4�K���?!3�zSy� � / ! E A � 7{<6�5�L����#0()� �O��#%��� � / <{�$�<C�)�l&'#%�$7C7 � &��+#��)���$7��B7����$&��$J



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

Phase
space

Sub−phase space
(b)(a)

���������
	����������������������� 	!�
����"���#%$&�
�(')	*#+$&���-,/.�0��1#203"���	*45����$768��4
49$&0��)������0:��;1;�6<��4=�
4
��>�;�	?4)$2�@$&	*4A���B6�08��4)	C4
68�D#*	�/��>E�F�G�H	!�
����"��1#?$
�&�(')	!#!$&���),I.�0���#20J68��4
4)	*4K$
0��
������0
��;�;E6E��4)4
�1>�;�	L4-$2�D$
	*4M���N6�08�D4
	?4
68��#!	�
OFP
Q%PSR TBU8VXW�Y?Z=[\Z ]�^
_ �H�a`Hbc4
�1dC��;��D$&�1���fe�$
0�	?	!g���;���$
�����h��i5�:4),�4-$&	*dj���I$&�1dk	L�14�"�	!$
	*�
da����	*"J>l,N$
0�	
mG��da��;n$&���fop4q	!r��8�D$&�1����4!� s

t!uslvxwzy|{ � t�}�~ �
y ~�u � ��1�����

s
~�uslv w�� y|{ � t�}�~ �

y t!u } � ��1���@�
.�0�	*�)	 { � t�}�~ �q��4�$
0�	CmA��dk�1;1$
�������D�N��i�$
0�	/4-,�4-$&	!dBM��	!$G��4A"�	*����$
	C�a68���)$
��#!��;����
6E���1�l$F���N$&0�	G$&�
�(')	*#+$&���-,����N6�08��4
	L4)68��#!	?>l,��%5��0�	�$
�&�(')	!#!$
���),��1$&4)	*;ni���4F"�	!����$
	*"
>�,��k�

v
�&�����6�6<��4
	h.q	B#�����dk	*��4
���
	I$&0�	B����4-$2���l$2�D��	*����4agD��;1��	I��iLr��8���l$&�n$ ,��

��4:�Ji�����#+$&�������������
v
�
�&e%.�0���#20���;�4)��	!g���;1g�	*4:���x$
��da	��_SiA$
0�	N4
�1dC��;��@$&������$&�1dk	

��4��)	*;��D$&�ng�	*;n,�4
0����)$�e�$&0�	*������;n,���4
dk��;�;�68�D�)$N��iL$
0�	H6�0���4
	H4)68��#!	�eA.�0���#20���4��
4
��>�4)	!$���i%$&0�	:	!��4
	!dC>�;�	De���4L	+��6�;1���
	!"fC��0�	!��$
0�	:��g�	*�
����	H���������

v
�&�) A�14L4&���1"¡$
�

>E	I>�����4
	!"�4)����#!	B�n$:"�	*6<	*��"�4�����$&0�	h�����1$&����;�#*����"��1$&�1����4a����"�$&0�	B;1	*����$
0���iG$
0�	
4
��d/��;��D$
�����¢e���p	�ne�$
0�	K4)��>�4
	+$���i�da��#!�
��4-$2�D$
	*4!�£G��$&0�	A��$&0�	*�q0�����"fe�$&0�	M$&�&��')	*#!$
���),
��i|$&0�	�4-,�4-$&	!d¤.���;�;�68��4)45$&0��)������0:��;1;�$
0�	��
	!;�	!gD���l$%�)	*���1���3��i|$&0�	�6�08��4
	�4)68��#*	���g�	*�
�h4)��¥a#*��	!�l$/;1�����I$&��da	5��4
	*	a���1��¦����l�&k_ ����$
0�	*��.q���
"�4!e���g�	!�/�h4
��¥a#*�1	*�l$&;n,¡;������
6E	!�
����"N��i\$&�1dk	De�$&0�	�$
�&�(')	!#!$
���),�.��1;�;f6���4
4�$&0��
������0B�D;�;f6<��4
4)��>�;1	L4)$&�D$&	!4A�D#*#*���
"��1���
$&��$&0�	%"��14)$
�
��>���$&�1���Ki�����#+$&�����?�Di�$
0���4�	!��4
	!dC>�;�	De § .��1$&0�����$�i�	���������i���g����
¨/©pª��(«�9��0��14
4)$2�@$&	*da	*�l$A��4M#���;1;�	!"B�D4A$&0�	N¬+S®l¯*°�±�²?³l´¦µ�¯D¶�³�¬¦·¦±�·+�¸M��"�	!�A$&0�	�	!�
����"���#�0l,�6E�D$&0�	!4
��4!e
$&0�	��
	!4
��;n$&�1������g�	*�
����	!4X��i¢���l,36�0l,�4
�1#���;8r��8�D��$
�1$
��	*47.��1;�;�����;1������	!�7"�	!6E	!��"����3$
0�	
�����n$&���D;E���F¹��8��;�#*����"��1$
������4*



� ��� � � �� � � � � ����� ��
 � � � ��� � � � ��� � 
�������� �$�
K / �f_H^ 7��0�4()#*�\<��%� / M$<6�5�o�C��#%�q�$� / <V�)���$7��L7C�)�$&'�L&'� /|/ �q�����{3��X��()#%#g9P� ~ �)#0���C��!

!5()�j<C��<6�)�j#��0���g<6�'!�&���� �5(5<T�+<��%� / �$#W���Ayb�'�,� / !�M�� / �)�C�$&�<��%&'�+M�� / G / �0<C� / ()�f3����
�+�o�R��7C7	�%3)#0�|7�<6�+<6��7'J � �Ayb���$�'�'MV�)�C�A�
�%!)��!�<C�)�]7��0�4()#%�+<��0� / <��0� ���%74#0� /)1 � / ��( 1 ��M�g<��072<C�)� / �C���+7C� / �+3)#%�@�����2()7f<6���$7C7�()�-� <6�)�+<4�+#%#�<6�)� �C��#%���+� / <f7�<T�\<6�'7� / �)���$7��
7����$&��-�)�A�$� 3R�'� / � ~ �)#%�����'!�J 
F/ !)���O<6���07l�$7C7�()� �.<��%� / Mx<6�5�-�-��� / �$� S (�� / <��0<�9 ��07'M�� / 7�<C���$!Z�$�Y� / � / 7��'�435#%�2�����'�C� 1 �+M <C�)�O<��0� �O���$�'�6� 1 �

- ��. 6 - �$. 4 9 � 5 6 - � c��,c �6hCh . 4 9 � 5 6 #��0������ �
�
� ������ � ������ � "!#����$ � �&%�'(�  )+*-,/.10324,	5-*&67��8:9<;&9<=�2?>A@�=�B�2:=�CD>�2E.GF124,�.15-2H.10�63=�B72I240�9	24>KJ�LD2M.NF-24,�.15-2M.1,	2I24O"P+.1LC�Q�=�B�2�=�C�>R2 � QS*-,>�24.19�P7,�24>R240#=TCD9=�.1U12?0V.�9KC�07W�0�CD=�21%YX�B�CD9KC�9�.10�*1=�B�24,�Z[.N;\=�*9<=].�=�2I=�B�2M24,	5-*
6�C�8IB#;
^_*�=�B�2?9�C�9?%`�0badcK@e=�B72dfg2hZ�=�*-0jik932?O
P�.�=�CD*-0�9�*�QI>�*�=�C�*10l.1,	2m,�24.1L�CDn42?6o0"P�>R24,�CD8N.1LDLD;pJ#;P79�C�075T.HW+07CD=�2g6�CDq_24,	240�8?2E>R2?=�B�*&6j%rX�B�2E=�C�>R2�QS*1,[>R2N.19	P�,�2?>�2?0"=[8N.1070�*1=/Js2g=�.1U12?0.�9tC�0&W+0�CD=�21%uX�B�2/6�2?9�CD,�246�O
P�.10#=�CD=�;H*1Q+=�B�2[9<;
9	=�2?>vCD9wP�9	P+.1LDLD;M>R2N.19	P�,�2?6T*-0�842x2?F124,	;8?24,<=].1CD0A0"P�>KJs24,g*1Qt=�C�>R2M9	=�2?^�94%�X�B72K.NF-2?,�.15-2*1Qt=�B�C�9yO"P+.10#=�C�=�;zC�9g.1^�^�,	*N{7CD>�.|=�246J#;s} ~

�:�x� '�_���S��� �b�?�
�D���� ����� ������� �  � +� ��� %�'G�  Z�B724,�2 �_�j����� CD9/=�B�2I=�*1=].1Lj0
P7>KJ_2?,�*1Qt>R2N.�9�P�,	24>R240#=�9?%� 8484*1,�6�CD0�5�=�*�=�B�2K2?,�5-*
6�CD8B#;
^_*�=�B�2?9�C�9?@j=�B72K^�,�*1^_2?,	=�CD249g*1Q�.�9	;
9<=�24>�C�0A24O"P�C��LDC�J�,	C�P�>�67*�0�*1=I6724^s240�6Y*-0YC�=�9gC�0�C�=�C�.�L�84*-0�67CD=�CD*-0�9g^�,�*GF
C�6�2?6d=�B+.|=E=�B7C�9:9<;&9<=�2?> C�92?,�5-*
6�CD81%�¡g*GZ[2hF-2?,4@tQS,	*-> =�B72�^�,�.18?=�C�84.1Lr^s*-C�0#=H*1Q[F
CD2?ZM@¢=�B�2£=�CD>�2TC�=I=].1U�249MQS*-,H.9<;
9	=�2?>�=�*�,�24.18]Bd2?O
P7C�L�CDJ�,�CDP�>¤>�.N;z6�24^s240�6Y*10m=�B�28]B�*-CD842�*�Q¥C�0�C�=�C�.1L�84*10�6�CD=�C�*-0794%¦ *->�2h=�CD>�2?94@-=�**-J7=�.1C�0£5-*
*&6R9	=�.�=�CD9	=�C�849e*1Q_=�B�2g6�249	C�,	246�^7,�*-^s24,<=�C�2?94@"*-0�2yB+.19e=�*�.NF"�2?,�.1512/*GF-24,e.:0"P�>�J_2?,r*1QsC�0�6724^s240�6�2?0#=¥=�,�.G§	248?=�*-,�CD249r9<=].1,<=�CD0�5EQS,�*1>¨67CDq_24,�2?0#=eC�0�C�=�C�.�L8?*-0�6�C�=�CD*-0�94%
©3ª�© «v¬dK®t¯ °\¯I¬dg±³²4´Rµ¶´R·¹¸ ´zºd¯I»¼¸ ¯I¸ °Yµe�½d¯I®
¾y0�6�2?,/^�B#;
9�C�*1L�*-5-CD8N.1LDLD;T,	24LD2?F�.10#=�84*10�6�CD=�C�*-0794@
>�2?>KJ�,�.�0�249�.�,�2:P�9	P+.1LDLD;RC�0R=�B�2I6�CD9<�*1,�6�2?,�246RL�CDO"P�C�6K8?,	;
9	=�.1L�LDC�0�2x*-,¥9�*|��8N.�L�L�2?6T¿rÀ�^7B+.19�2�@#Z�B�C�8]B£C�9¥8]B�.1,�.18h=�2?,�C�n?246RJ#;�=�B72,�.1^�CD6z=�,�.1079�L�.|=�C�*10+.1L�.�0�6A,	*1=].|=�C�*10+.1Lj67CDq_P�9�CD*-0z*1QtLDC�^�CD6�9�.1076m.£B�C�51B�LD;�6�C�9	*-,�6724,�2?6B#;
6�,	*&84.1,�Js*-0o8?*-,�2³*1Q:=�B�2³>�2?>KJ�,�.�0�249?%Áam24>�J�,�.1072A9<;&9<=�2?>�9�2h{&B�C�J7CD=R84*->R^�LD2h{^7B+.19�2HJs24B+.NF
C�*-,�P70�6�24,�6�C�qj2?,�2?0"=y2�{7^s24,	C�>R240#=].�L�84*-0�67CD=�CD*-0�9?%� L�C�510�246ILDC�^�CD6:>KP�L�=�C���J�C�L�.N;-24,	9�.1,	2¥9�*->R2e*1Q"=�B�2e>R*-9	=¢9<=�P�67C�246H>R*&6�2?L1>R24>KJ7,�.10�29<;
9	=�2?>�9?%rX�B�2x9	=�,	P�8?=�P�,�2[*1Q�=�B7249�2xL�CD^�C�6M>KP�L�=�CÂ��J�CDL�.N;-2?,�9�CD9w8]B+.�,�.18h=�24,	C�n?246T.19t.g9<=].18]U*�Q�L�CD^�C�6RJ�C�L�.N;-24,	9/.1076�C�9xP�9�P�.1L�L�;£6�24^s*-9�C�=�2?6�*-03.H9�*-LDC�6�9	P�J�9<=�,�.|=�2:9	P�8]Bz.19[51L�.19	9x*-,9	C�LDC�84*10�%wX�B72:B#;&67,�.�=�C�*-0�L�2?F124LsC�9¥=�B7240�8?*-0#=�,�*1L�L�2?6�J#;�2h{&^s*-9�CD0�5=�B�2E9�.1>�^7L�2�=�*HZ/.|�=�24,�F�.1^s*-,�=�*�84,	2N.�=�2x6�C�qj2?,�2?0"=u,	24L�.|=�CDF12¥B"P�>�CD6�CD=�C�2?9eÃkÄ���ÅÆ%uX�B�CD9w,	249�P7LD=�9¢CD0.�84*10�9	=�.10#=



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

)tC�5-P7,�2 � %k�7}lXu24>R^_2?,�.�=�P�,�2���84*1>�^s*-9�C�=�CD*-0b^�B+.19	2 6�C�.�5-,�.1> *1QTB#;
6�,�.�=�246 cIa.-0/>KP�LD=�C���J�C�L�.G;124,	94%¢X�B�2E9<=�,	P�8?=�P�,�2?9/*1Q�6�C�qj2?,�2?0"=x^�B+.�9�249[¿rÀ�@7¿2143<@&.10�6657143�.1,�2y9�B�*GZ�0C�0T=�B�2y>RC�6�6�LD21%uX�B�2y^+.18]U"C�0�5HL�.|=�=�CD842 � F
C�2?Zx246RQS,�*-> =�B�2�=�*1^  C�9eB�2h{7.151*-0+.1L�QS*-,¥=�B�25 143 .1076d6�C�9<=�*-,<=�2?6�LD;³B�2�{�.�5-*-0+.1L¢QS*-,y=�B�2T¿ 183 ^7B+.19�2�%IX�B�2K^�CD8?=�P�,�2KCD9y=�.1U12?0YQS,�*->9y2hQ %�Ã Ä;:1Å�%
9�^+.18?C�0�53Js2?=�Zx242?0 =�B�2T0�24CD5-B"J_*1,�C�075�L�CD^�C�6AJ�C�L�.G;124,	94% � =H.�B�C�5-Bd=�24>R^_2?,�.�=�P�,�2K.10�6B�C�5-B B#;
6�,�.�=�C�*-0 L�2hF-2?LÆ@¢=�B�2RL�CD^�C�6�>KP�L�=�CÂ��J�CDL�.N;-2?,�9I.1,	2£P�9�P+.�L�LD;dC�0 .AL�.�>�2?L�L�.�,�<+P�CD6^�B+.19	21@¥L�CDU12R=�B�2?C�,�J7C�*->R24>KJ7,�.10�2�84*-P70"=�24,	^+.1,	=�94% � 9=�24>R^s24,�.|=�P�,	2�C�9L�*GZx24,�2?6�@�.W+,�9<=	��*1,�6�2?,¥^�B+.19	2/=�,�.�0�9�C�=�C�*10�QS,�*->¨=�B�2�L�.1>R24L�L�.1,7<+P�CD6T^�B+.19	2 � ¿rÀ  =�*:=�B�2�9�*���8N.1LDL�2?6='>@?�ACBED;F@> � ¿ 183  Z�CDL�L�*
848?P�,4%tX�B�C�9eC�9e.�L�9�*M84.1L�LD246T=�B�2HG D�IKJMLON�D�J�FPIOL�IRQ;J .�0�6�P79�P+.1LDLD;6�240�*�=�2463J#;TS � %e)�*1,[6�CD>�;
,�C�9<=�*G;
L�^�B7*-9�^�B�.�=�CD67;
L�8]B�*-LDC�0�2 � cIa.-0/  @#=�B�C�9�=�,�.�0�9�C�=�C�*10QS,�*->�¿rÀA=�*z¿�1 3 =�.1U12?9H^7L�.18?2T.1,�*1P�0�6US � � � � $ Ä�V�/ Ã Ä-Ä|Å�%)tC�5-P7,�2 � %k��9�B7*(Z�9I=�B�2^�B+.19	2[6�C�.15-,�.�>¹*1Q�.�B#;
6�,�.�=�246£cIa.-0/ >�P�LD=�C���J7C�L�.N;124,�9<;&9<=�2?>A%!WbB�240K*�=�B�2?,wLDC�^�CD6�94@9�P�8]B�.19¥8]B�*-LD249	=�24,	*-LÆ@".1,	2�^�,�2?9�240#=4@
=�B�2�^�B+.19	2y67C�.15-,�.1>¨J_2?84*->R249e>KP�8]BR>R*-,�2�8?*->£�^�L�CD8N.�=�246�%w`�0�=�B72g5-2?L�^�B+.19	21@"=�B�2yB#;&67,�*
8N.1,	J_*-0�8]B+.1CD0�9x*�Qj=�B72gLDC�^�CD6�9¥C�0£=�B�2yJ�CDL�.N;-2?,.1,�2�QS,�*-n?240�CD0�=�B�2:.1LDL�� L�N�D�J�F 84*107QS*-,�>�.�=�C�*-0R.10�6�.1,�2yB�C�51B�LD;T*1,�6�2?,�246 � 9�2?2M)tC�5�% � %k�  %Xx249�CD6�249r=�B�249	2/=�Z[*M^�B�.19�2?94@".10�*�=�B�2?,r>�.G§	*-,t^�B�.19�2Y5 143 @1Z�B�CD8]BTC�9rU"0�*GZ�0R.19t=�B�2
N�IZA'A[?\>^]_ACBED;F@> 2�{&C�9	=�9IC�0d=�B�2T>�CD6�6�LD2�n4*10�2TJ_2h=�Z[2?240�=�B�2£¿rÀA.10�6Y=�B�2£¿21 3 ^�B+.19	249.10�6 B+.19zJ_2?240 C�6�2?0"=�CDW+2?6ÁQS*-,z>�.10#;o>KP�LD=�C���J�C�L�.G;124,�9	;
9	=�24>R9 Ã Ä;:1Å�% X�B7C�9z^�B+.19	2C�9�8]B�.1,�.18h=�2?,�C�n?246�J#;\072N.1,	LD; QS,�*-n?240pB#;
6�,�*
8N.1,	J_*10p8]B+.1C�079K*1QyL�CD^�C�6�9H>R*-,�2�B�C�5-B7LD;*-,�6�2?,�2?6�=�B+.�0�C�0£=�B72:¿rÀT^�B+.�9�21@7.10�6�=�B�2yL�*-0�5|��Z[.GF124LD240�51=�B � '4`0a � `r07>  C�0�^�L�.1072P�0�6�P�L�.�=�CD*-03*1Qu=�B�2MJ�CDL�.N;-2?,�9HÃ Ä�b�Å�@�.19�9�B�*GZ�0AC�0z)tCD5�% � %k�7%



� � � � ���^��M( ,���+����T�O��� (���� �	��
;P��+���� � �`�0£.1676�CD=�C�*-0H=�*:=�B7249�2/=�B�,�2?2/>�.(§	*-,t^7B+.19�2?94@">�.10#;>R*-,	2 F����� ACBED;F@>�F B+.NF-2�Js242?0CD6�240#=�CDW+2?6pÃ Ä��|Å�%�)+*-,EcIa - /E@�{"��,�.N;A>R2N.�9�P�,	24>R240#=�9gB+.NF-2�,	2?F12N.1LD246m=�B�22�{&C�9	=�240�8?2*�Q¥=�B�,	242K6�CD9	=�C�0�8h=E9	P�J&��5124Lt^7B+.19�2Z�CD=�B7C�0m=�B�2�>�.(§	*-,E¿ 1 3�^�B+.19	2zÃkÄ;b�ÅÆ%gX�B�249	2T9�P�J
�5124Ls^�B+.19	249�.1,	2E6�CD9	=�CD0�5-P�CD9�B�2?6�J#;�=�B�2:6�CD,�2?8?=�CD*-0�*�Q�=�B�2g8]B+.1C�0�=�C�L�=xZ�C�=�B�,	249	^_2?8?=/=�*=�B�2H^_*-9	CD=�C�*-0z*1Qr=�B�2H0�24CD5-B"J_*-,	C�0�5£LDC�^�CD6�9/Z�CD=�B�C�0z=�B�2H9�.�>�2ML�.N;124,4%�`�0A5-240724,�.�LÆ@�=�B72>�P�LD=�C���J7C�L�.N;124,�9_C�0:=�B�2e¿ 1 .10�6 5 1 3�^�B+.�9�249¢P�9	P+.1LDLD;:672?F-2?L�*-^HB�2�{�.�5-*-0+.1L1*-,�6�C�9<=�*-,<=�2?6B72h{7.15-*-0�.1Lw9<;
>�>R2?=�,	;z6�2?^_2?0�6�C�075�*-0³=�B�2�.1>�^7L�CD=�P�6�2?9�*1Qr=�B72=�CDLD=y.1075-L�2?9g*1QtL�CD^�C�68]B�.1C�0�9?%
©3ª�� � ¬d¯:µ�¸ ´zº��³½d�¸ ²��y® ´£·¹¸ ¯I¸ °Yµe�½d¯I®
X�B72�L�CD^�C�6zJ�CDL�.N;-2?,g9<=�,	P�8?=�P�,�2*1Q¥>R24>KJ�,�.10�2?9gCD9g2?9�9�2?0#=�C�.�L�LD;z9<=].1J7C�L�CDn42?6AJ#;z=�B�2HB#;#�67,�*-^�B7*-J�C�8g2?q_248h=�9�,�2?9�P�L�=�CD0�5�QS,�*1> =�B�2:^s*&*-,�9�*1L�P�J�CDL�C�=�;£*1Q�=�B�2EB";
6�,	*&84.1,�Js*-0�=�.1C�LD94%`�0�*1=�B�24,:Zx*-,	6�94@u>�2?>KJ�,�.10�249I>�.1CD0"=�.1C�0³=�B�2?C�,ICD0"=�245-,	CD=�;AJ_2?8N.1P79�2R*1Qe=�B�2KQS,	242£240&�2?,�51;\84*-9<=£*1Q�2h{&^s*-9�CD0�5Y=�B�2�0�*-0&��^_*-L�.1,�*1C�LD;�CD0#=�24,	C�*-,H=�*Y^s*-L�.�,Z[.�=�2?,T>�*-LD248?P�L�2?94%� =�>�.184,	*-9�8?*-^�C�83LD240�5�=�B¼9�8N.�L�2 ��� '4`#`r07>  @x>R24>KJ7,�.10�2?9£8N.10VJ_2z84*10�9�CD6�24,	246Á.19=�Zx*H6�C�>R240�9	C�*-0�.1L�*-J
§	2?8?=�94@"=�B�2�=�B724,�>R*
67;
0+.1>RC�849t*1QjZ�B�CD8]B�.�,�2�5-*GF-2?,�0�2?6�J#;K=�B724C�,2?L�.19<=�CD82?0�24,	51;d.�0�6m9	P�,	Q�.18?2�=�2?0�9�CD*-0�Ã Ä � Å�%��¢2h=:P�9E0�2h{
=:,	2?F
C�2hZ¨9�*->R2J�.19�CD8=�B724,<�>R*
67;
0+.1>RC�849[*1Qt>R24>�J�,�.1072494%�)+*-,�.T84*1>�^�,	24B�2?0�9�C�F-2H,�2hF&CD2?ZM@+9	242 9y2hQ³ÃkÄ � @<Ä � Å�%`�0\=�B�24,	>�.�Lx2?O
P7C�L�CDJ�,�CDP�>³@�QS*-,K. <+P�8?=�P+.�=�C�0�5A>�2?>KJ�,�.�0�2�^+.|=�8]B 8?*-0�9�CD9	=�C�0�5A*1Q
�! L�CD^�C�6�9?@
=�B�24,	2M.1,�2g=�Z[*£C�076�24^s240�67240#=�=�B�2?,�>R*&6&;&0�.1>�CD8yF�.1,	C�.1J7L�249?} � C  =�B�2E=�*�=].1L>R24>�J�,�.1072.�,�2N. � �#" �  @sZ�B�2?,�2 " � C�9�=�B�2�.�,�2N.R^_2?,gLDC�^�CD63C�0³=�B�2H24O"P�CDL�C�J7,�C�P7>9<=].�=�2%$ � CDC  ��'& Z�B�C�8]BRC�9r=�B�2�^�,�*|§	2?8?=�C�*-0£*1Q � *-0R.M^7L�.10+.�,rQS,�.1>R2[=�B�.�=e84*-0&W+0�249e=�B72>R24>�J�,�.1072�^+.�=�8]Bj%rX�B�2�=�*1=�.1L+.1,	2N. � *-0�L�;K6�2?^_2?0�6�9�*-0T=�B�2�0"P�>KJs24,¥*�Qj>R*-L�2?84P�LD249
 
@[J+.�9�246V*-0�=�B�2³.19	9�P�>R^7=�CD*-0p=�B+.|=R=�B�2z>�2?>KJ�,�.10�2zC�9T0�24.1,�L�;pC�0784*->R^�,�2?9�9	C�J�LD21%X�B72�.1,	2N. �'& 84.10\*-07LD;YF�.1,	;Y=�B�,�*1P�5-B\Js*-P�076+.1,	; 8?*-0�6�C�=�C�*10�9M*1Q/=�B72�>R24>KJ7,�.10�2^�.�=�8]B�%

)wC�5-P�,	2 � % :�} � <+P�8h=�P+.�=�C�0�5£>R24>KJ7,�.10�2I9	^+.10�07C�0�5R.T,�2?8?=].�0�5-P�L�.1,�^�L�.�0+.1,[QS,�.1>�2E*1Q.�,�2N. ��& % � �(" �  C�9�=�B�2:=�*1=].1Ls84P7,	F-2?6z9�P�,<Q�.1842:Z�C�=�B
" � Js24CD0�5=�B�2:L�.|=�24,�.1L_.1,�24.^s24,�LDC�^�CD6�%

� 9�*-0�2I8N.�039�242�@ � .10�6 �'& .1,�2I2�{
=�24079�CDF12I=�B�2?,�>R*&67;
0+.�>�CD8gF�.1,�C�.1J�LD2494%tX�B�24,	2



�#` �������
	�����������������������! "�#�%$'&'�(*)�+�,
.1,�2M.1LD9�*T=�Zx*�84*1,�,�2?9�^s*-0�6�CD0�5£C�0#=�2?0�9�C�F-2MF�.1,�C�.1J�L�2?94}t=�B�2 D�N >^D���Q4>�����IR>�JCL�� @+84*-0|§	P
�5#.�=�2£=�* � @wC�9MQS*-,MC�0�8?*->R^�,�2?9�9�CDJ�L�2TW+LD>�9H6�CD,�248h=�L�;Y^�,�*1^_*-,<=�CD*-0+.1Lt=�*A=�B�2�8]B�2?>�CD8N.1L^_*1=�240#=�C�.1L��r% X�B�2 F�EN
	�D���>_L >�J�FPIRQ;J� � � >R2N.10�9y9�P7,	Q�.18?2=�2?0�9�CD*-0mP70�L�2?9�9E*�=�B�2?,	Z�C�9	2>�2?0"=�C�*-07246  @|8?*-0|§	P�5-.�=�2¥=�* ��& @�8?*-,�,	249	^_*-076�9u=�*y=�B�2e^�B#;
9�C�84.1L F� N
	�D���> L >�J�FPIRQ;J ÃkÄ � ÅÆ%WbC�=�BT=�B7249�2�2�{&=�240�9	CDF12:.10�6£CD0"=�240�9	CDF12�F�.1,	C�.1J7L�249?@-*-0�2�84.10�672?W+0�2�QS*-P7,¥6�CDq_24,	240#==�B�2?,�>R*&67;
0+.�>�CD8N.1L_240�9	24>KJ�LD249�QS*-,�>R24>KJ7,�.10�2?94}

C �������'&1 ��24079�24>�J�L�2�}�CD9�*-L�.�=�2?6�@&QS,�.1>R246z>�2?>KJ�,�.10�249C�C ����� �  ��240�9	24>KJ�LD21}eC�9	*-L�.|=�246j@7P�07QS,�.1>R246z>�2?>KJ�,�.10�249CDC�C � � ����&� ��2?0�9�2?>KJ�LD21}e*-^s240�@7QS,�.1>R246z>�2?>KJ�,�.10�249CDF � � � �  ��24079�24>�J�L�2�}�*1^_2?0�@�P�07QS,�.1>R246³>�2?>KJ�,�.�0�249?%�¥{&^s24,	C�>R240#=].1LDLD;1@H=�B�2p>�*19	=YCD>�^s*-,	=�.10#=m9	CD=�P+.�=�CD*-0�9Y.�,�2\=�B�2 � � ���'&1 24079�24>�J�L�2�@Z�B�C�8]Bp84.10 Js2�,�24.1L�CDn4246 C�0 L�C�^7C�6 >�2?>KJ�,�.�0�249?@e.10�6\=�B�2 ���� �  240�9	24>KJ7L�21@rZ�B7C�8]B84*-,	,�249	^_*10�6�9:=�*�=�B�2K84.19�2T*1QeLDC�^�CD6AF1249�CD84LD249IC�0d.1O"P�24*-P79I9�*-LDP7=�CD*-0�9 � .19ELD*-0�53.19E2h{"�8]B+.10�5-2z*1QgL�CD^�C�679�Js2?=�Zx24240V=�B�23F-2?9�CD84L�2?9R.10�6�=�B�239	P�,�,	*-P�0�6�CD0�5 9�*-LDP7=�CD*-0p8N.10�Js20�245-LD248h=�246  %��������� ��������� �"! !$#%�'&)(+*,(�-.��#%(`�0³=�B�C�9�2?0�9�2?>KJ�L�2I=�B�2M240�2?,�51;zCD9�5-CDF1240zJ#;_}
/ � � �10 / �32 � ��� %D'8:  Z�B�24,	2,/ �32 8?*-0#=].1CD0�9¥=�B�2y84*-0#=�,�C�J7P7=�CD*-0£*1Q�2?L�.19<=�C�8�CD0"=�24,	0+.1L�QS*-,	84249�9�P78]B�.19�J_2?0�6�CD0�5240�2?,�51;�ÃkÄ � ÅÆ%uX�B�2/^�.1,	=�CD=�CD*-0IQSP�0�8h=�C�*10KC�9u5-CDF1240KJ#;H=�B�2x9�P�> *GF-2?,¥.1LDL
8?*-07W+51P�,�.�=�C�*-0794 Z�CD=�B ��& Js24CD0�5TW7{&246�} 5$6 � � 7 2h{&^98 a / � 4  :<; S>= $ ��� %D'(Ä  X�B�2IQS,�242M2?0�24,	51;zC�03=�B7C�9�24079�24>�J�L�2MC�9/=�B�240

? � � � ���'&1 t� a :@; SdLD0A5�6 � � ����&� ]� ��� %D'4b  .10�6A=�B�2W�L�>¤=�2?0�9�CD*-0dCD9g6�2hW+0�2?6�.19g=�B�2QS,	242�2?0�24,	51;³^_2?,EP�07CD=g^�,�*|§	2?8?=�246�.1,	2N.�CD0=�B�2I=�B724,�>R*
67;
0+.1>RC�8:LDC�>RCD=N@
� � � LDC�>B+CEDAF ? � � � ���'&1 ��& $ ��� %D'��  



� � � � ���^��M( ,���+����T�O��� (���� �	��
;P��+���� �&'
� ����� � � (����-! -.�'& ��� � �"! !$# ��& (+*,( - ��#%(
`�0Á=�B�C�9�240�9	24>KJ�LD2d=�B�2d=�*1=].�Lg>R24>KJ7,�.10�2d.1,�24. � C�9�W&{72?6 Z�B7C�L�2³=�B�2Y^7,�*|§	2?8?=�2?6.�,�2N. ��& >�.N; <+P�8h=�P+.|=�21%bX�B�2³=�B�2?,�>R*&6&;&0�.1>�CD8z^_*1=�240#=�C�.1L�C�9R*-J7=�.1C�0�2?6VJ#;V.1^&�^7LD;
C�0�5 ��2451240�6�,	2H=�,�.1079	QS*-,	>�9 � =�B�2M6�2hW+0�C�=�C�*10³*�Q ��2451240�6�,	2H=�,�.1079	QS*-,	>¤C�9�5-C�F-240³C�0� ^�^s240�6�CÂ{ �  9	=�2?^#Z�C�9�2�}pW+,�9<=m. =�,�.10�9<QS*-,�> QS,�*-> =�B�2 � � ����&1 =�*p=�B�2 �������'&1 �2?0�9�2?>KJ�LD21@_Z�B724,�2J_*�=�B � .10�6 �'& .1,	2HW&{72?6�%EX�B7240mQS,	*->�=�B�2 ��������&1 ��2?0�9�2?>KJ�L�2=�*T=�B�2 ���� �  ��2?0�9�2?>KJ�L�2�%eX�B�2HW�,�9	=�=�,�.10�9<QS*-,�> C�9�5-C�F-2?0AJ#;s}

� 2 ���'&"���M t� ? � � � ����&� a � ���d� � 	 ? �
	 � 



 B C $ ��� %�' �
 X�B729	2484*10�6���2?5-240�67,�2M=�,�.�0�9	QS*-,	>¤C�9�672?W+0�2?6d.19?}

? 2 � � ���M t� � 2 ���'&#���M a � �'&"� ��� %�' �  Z�B724,�2M=�B72MW�L�> =�240�9	C�*-0 � C�9�6�2hW+0�2?6mJ#;
� � 	 � 2

	 ��&




 B � 	 ? �

	 ��&




�� $ ��� % � `  

W 2M8N.10z0�*GZ .�0+.1LD;
n?2:=�B�2I>R2N.107C�0�5T*1Qu=�B72:=�24079�C�*10 � QS*-,[C�9�*1L�.�=�246�@&P�07QS,�.�>�2?69<;
9	=�2?>�9zZ�CD=�BlW7{&246 =�*1=�.1L:.1,	2N. � % �¢2h=³P�9³.19�9	P�>�2d=�B+.�=3=�B�2�^�,�*|§	2?8?=�246 .1,�24.<�P�8?=�P+.�=�2?9�.�,�*-P�076VC�=�9£>�24.10pF�.1L�P�2 ~ ��&�� %VX�B�CD9£>�24.10¼F�.1LDP�238N.�0VJs2z*-J7=].�C�0�2?6J#; >�CD0�C�>RC�n?C�0�5� 2 ���'&#���M Z�CD=�B\,	249�^s248h=K=�* ��& Z�B�C�LD2�U�2424^7C�0�5 � W7{&246�%A`�0\=�B72=�B�24,	>�*
67;
0+.1>RC�8xL�CD>�C�=wC�=rCD9rP�9�2hQSP�L�=�*I8?*-0�9	C�6�2?,r=�B�2/QS,	242/2?0�24,	51;T6�2?0�9�C�=�;�� � � 2�� �.�9£.mQSP�0�8?=�C�*-0p*�Qy=�B�2z.1,	2N.d,�.|=�C�*
" &d���'& � � % `�0�5-2?0�24,�.1LÆ@r=�Zx*�9�C�=�P+.�=�C�*-079T.1,�2^s*-9	9�C�J7L�21@�.�9y9	B�*GZ�0dC�0³)tCD5�% � % Ä&%�)tCD,�9<=N@+CDQ�� � " &� B�.19�CD=�9�>RC�0�CD>KP�> .�=g.R07*-0&��n?24,	*,�.�=�CD* `��

"�&
�¹'-@-=�B�2?0T=�B�2�>R24>KJ�,�.10�2�CD9¥9�.1CD6£=�*IJ_2�0�24.1,�L�; <�.|=N@#9�CD0�842�@
.1LD=�B�*-P�5-B2�{&B�C�J�C�=�CD0�5�=�B�2?,�>�.1L2<�P�8?=�P+.�=�CD*-0�9?@uC�=I9	=�C�LDLwU�2424^79=�B72T5-L�*-J�.1Lt9<=�,�P78?=�P7,�2R.19H.�=�Z[*��67C�>R240�9	C�*-0+.�Lt9�P7,	Q�.18?21% � =I=�B7C�9I>RC�0�CD>KP�>³@s=�B�2TW+L�> =�2?0�9�CD*-0�6�2?W+07246\CD0 �eOs% � % � `F�.107C�9�B72494%AX�B�C�9H=�2?L�L�9MP�9=�B+.�=H=�B72�9�P�,<Q�.1842R=�2?0�9�CD*-0 *1Q�>R24>�J�,�.107249�84.10 Js2�F124,	;9	>�.�L�LÆ%¦ 2?84*-076�LD;1@�CDQ�� � "�&1 B+.�9�CD=�9x>�CD0�C�>�P�> .�=

"�&I� `7@
=�B�2I>R24>�J�,�.1072EC�9x=�B�2?039�.1CD6=�*TJ_2 ��N  G A[?\>^] %r`�03=�B7C�9/84.19�2�@7=�B�2I>R24>�J�,�.1072:C�9x9�*£9�B�,	P�0�U�J";�9	=�,�C�U"CD0�5�=�B724,�>�.1L<�P�8?=�P+.�=�CD*-0�9u=�B+.�=tCD=�9w9	^+.10�0�CD0�5:CD0�9�^�.1842�6�*
249w0�*1=t9�8N.�L�2[LDC�0�24.1,�L�;:Z�CD=�BKCD=�9wCD0#=�24,	0+.1L=�240�9	C�*-0 ÃkÄ ��� b7'?ÅÆ%
W 2EB�2?,�2?J";�*-0�L�;£84*-079�C�6724,[>R24>�J�,�.1072g9<;&9<=�2?>�9[Z�B7C�8]B�.�,�2ELD*&84.1L�L�;�^7L�.10+.�,[.1076QS,	242/*�Q+=�*-^s*-L�*15-C�84.1L#8]B+.10�512494%t`�0K=�B�2/072h{
=e9�2?8?=�CD*-0�@1Zx2[Z�CDL�L
6�C�9	84P�9	9r84*-0&QS*-,�>�.�=�CD*-0�9*�Qg>R24>�J�,�.107249KJ+.�9�246�*-0 =�B�2�Zx24LDL���U"0�*GZ�0�9�^s*-0#=].�0�24*-P79T84P�,<F1.|=�P�,	2 � ¦ /  >R*
6�24L.�0�6³=�B�240³6�CD9�84P79�9�=�B�2M5-2?0�24,�.1L�24L�.19	=�C�8:^�,	*-^s24,	=�C�2?9y*�Qt>R24>KJ7,�.10�2?94%



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

a pa p

ff
(i)

(ii)

���������
	������������	����
	�	�	���	������ ��	���!
�#"$�&%('�!)'*������+�"
��,��-,��."
��	/'��
	�'0�
'1"2�3,54�67�89';:�%
�<'�!)'*=>�����3=?��=@��,��A4�6CBED0'���� "
��	F"2	���!
�3,��?G H1'�����!���	�!��89IJ:�%(��'�!K�3"
!A=&�3����=L��=
'1"�4�65MND>'1���O"
��	5"2	���!
�3,��(GP=&'Q�(	��#"2��	���IJ	0RS,�!
�#"2�#H�	K8T�T:),���U�	���,�89����:V

WFXZY�XZY []\_^*`a\cb.dfe�g�h�\_^i\c`Odfj�dlk5b<e)^*jnm
o �0"2��	c=>��+��
,�!�+�,�R���+Kp�	�����"
�q!�+Q'�p3	�rsp��3R�����!�rt+�,���u���	��q"2,/'/I���pv'Q��	���rs������	��
��,/"
��	���=w'�p
=&,�"
��,��x+V�<'��2'1+�"2	��
�3U�	��yI7�zIJ,1"2�zpv'1"
	��
'�p����#{|��!
��,��}'1���z,���"�~Z,��v~$R�pv'���	LR��
,�"
�
��!���,���!
� �3"2�-��	�!
RS	�+a"�"
,q"
��	/'�H�	��
'���	/p���R����.� � '1"
	��A�3��"
	����T'�+�	1K�F"c"
��	�=&	�!
,�!�+�,�R���+/,��K��R&"
,
"2��	)=&'�+���,�!
+�,�R���+)p3	�H�	�p�rt"2��	K"
��	���=w'�p�����+�"
�<'1"2�3,���!n,���=&	�=?I��2'1��	)��,���,�"���	�+�'��0I���"
��	�H�	�p�,�R����7"2,P!�"2�����������x!
��'�RJ	&�<��+�"
�<'1"
��,���!�r � ���3+V����,�=>���<'1"
	>"
��	�+�,�����,���=w'1"
��,��
'�! � 	�p�p.'�!A"
��	�=>	�+V��'�����+�'�p�R���,�RS	���"
��	�!c,1�|=>	�=?I��2'���	�!�A�A��RS	��
�3=&	��7"2!)�<'QH�	/!
��, � �
"2�<'1"/"2��	�!
	?"
��	���=w'1p�p3��	a��+��#"2	��P�<��+�"
�<'1"
��,���!�+Q'���p3	Q'��O"2,�!��<'�RS	C"
�2'���!���,��
=&'1"
��,���!
����=&	�=?I��
'���	5!��;!�"2	�=>!L����Ds�789!�	�	q���3��V����;:2
�F"�"
��	K=&'�+���,�!
+�,�R���+�p�	�H�	�p9rs=>	�=LI��2'���	�!n'�+a"�'�!����3����p3�/�<	����3I�p�	�" � ,1~Z����=>	���!
��,��<'�p

=w'1"
	����v'�p3!������	*+�,�����,��
=&'1"
��,��<'1p�IJ	��<'QH;��,��_+Q'���IS	�������	���!�"
,�,;�����>"2	��
=>!�,���"
��	�,s~
�
	�"
��+�'�p�+�,���+�	�R�"
!c!���+V�>'�!KIS	������3���*	�pv'�!�"2��+��3"$�C'���� !������T'1+�	�+�����H1'1"2���
	������	�,���	�"
��+Q'1p
=&,;��	�p3!����7�Q�;�����9r�"2��,�������!
�3=&R�p�	�r7��'�H�	*R���,tH;�3��	����3��!
�3���7"c���7"2,q"2��	�������	��
!�"2'������3���
,���"
��	5���#H�	���!
�#"$�(,���!�"2����+�"
���2'1p�+�,�����,��
=&'1"2�3,���!F,���=>	�=?I��2'���	�!�c��	��
	 � 	 � �3p�pJ����!�~
+���!�!�"2��	�	�p�'�!�"
��+)���
	�	_	���	������L,1�<=&	�=?I��
'���	�!�I<'�!�	��?,��C"2��	�!
RS,��7"V'1��	�,���!A+�����H1'1"2����	
=&,;��	�p|R��
,�RS,�!�	��OI����F'����<'�=����7�t��'����O��	�p3���
�3+V�}���� s��

WFXZY�XT¡ ¢]£*j@¤@j�¥�`�b.h�¦S£i`�b<jnj§j�^*jnb<¨c©
ªn	a"n��!�u<��!�"n�
	�+Q'�p3p�"2��	)'�!
!���=&R�"2��,���!�,���"2��	c!�RJ,���"2'���	�,���!n+�����H1'1"2����	K=&,;��	�p78Z«��/:����7�;r
�� 1�9r � ����+V�O�<'�!�IS	�	��P���3!
+���!
!�	��¬I7�(�	�p��#"2�)����®1�9
¯$�P"2��	?«��°=&,;��	�p�rS'&=>	�=?I��2'���	q��!/��	�!
+�����IS	���'1!*'>" � ,(���3=&	���!
�3,��<'�p�!������T'�+�	

	�=?IS	�����	��x�3�O"
���
	�	L���3=&	���!
�3,��<'�p|!
R<'�+�	�F������!/=&,;��	�p��3!�I<'�!
	��¬,���"2��	0��,�p3p�, � �����
'�!
!���=&R�"2��,���!�,���"2��	5���
	�	0	���	��
����,���"2��	q=>	�=LI��2'���	��



� � � � ���^��M( ,���+����T�O��� (���� �	��
;P��+���� �1�

)wC�5-P�,	2 � % b7} ¦ B+.1^s2/=�,�.10�9	QS*1,�>�.�=�CD*-0�9t*�Q_F1249�CD84LD249¥C�076�P�842?6�J#;K.M8]B�.10�5-2�C�0K=�24>R^_2?,<�.|=�P�,	21%yX�B�249	2T9�B+.1^s249E.1,�2�.|{&C�9<;&>R>R2?=�,	C�8IZ�CD=�Bd,�2?9�^s248h=:=�*R=�B�2J�,�*-U�240YLDC�0�2�%yX�B72W�5-P�,�2MCD9/=].1U�240AQS,	*-> 9�2?Q %uÃ b#`�Å�%
� X�B�2m>R24>KJ7,�.10�2³9�P7,	Q�.18?2mC�9R9�>R*
*1=�BV.10�6l84.10oJs2mLD*&84.1L�L�;\,	24^�,	249	240#=�2?6 J#;=�B�2z^+.1,�.1>R2?=�,	C�8�2?O"P+.�=�CD*-0��� � �� � �  @eZ�B�24,	2��� 6�240�*�=�249�.Y^_*1C�0#=TC�0p=�B�,�2?26�C�>R240�9	C�*-0�.1L#9�^+.�8421@-.10�6 � � � �

�
� ���  .1,	2xLD*&84.1L"84*
*-,�67C�0+.�=�249¢*1Q�=�B�2[9	P�,	Q�.�8421%X�B�2IQSP�0�8?=�C�*-0��� � �  CD9�C�07W+07CD=�2?LD;�6�CDq_24,	240#=�C�.1J�LD21%� X�B�2QS,	242H240�2?,�51;³6�2?0�9�C�=�;A84.10mJs2�67249�8?,�CDJ_2?6d.19g.�LD*&84.1L�QSP�0�8h=�C�*10+.1L�*1Q	�� � �  .10�6dC�=�9y6�24,	CDF�.�=�C�F-2?94%�X�B�C�9E.19�9	P�>R^7=�CD*-0m,	P�L�2?9g*-P&=E=�B72�2?q_248h=�9g*1Q¥=�B�2C�0#=�2?,<�.18?=�C�*-0 *1Q[=�B�2�>R24>�J�,�.1072£Z�C�=�B CD=�9	24L�Q @u9	P�8]Bp.19M=�B72�8N.�9�249HZ�B�240 .A^+.1,<=H*1Q=�B�2M>R24>KJ�,�.10�2:QS*-LD6�9�*-03=�B72H,	249<=N%� X�B�2YQS,�242Y2?0�24,	51;l>�P�9	=zJs2YC�0#F�.1,�C�.10#=3P�0�6724, �eP�84LDC�6�24.10l=�,�.10�9<QS*-,�>�.�=�CD*-0�9.1^�^�LDC�246V=�*
�� .10�6ÁP�0�6724,�,	24^+.1,�.1>R2?=�,	C�n4.�=�CD*-0V=�,�.10�9<QS*-,�>�.�=�C�*-0�9RL�CDU12 � �� 3 � � 3 � �  %X/.�9�246�*-0 =�B�2z.1Js*GF-2z.19	9�P�>R^7=�CD*-0�9?@¥84*-0�9	C�6�2?,�CD0�5Y*-0�L�; =�B�2384*10"=�,�CDJ�P7=�CD*-0�9*1Q6724,�C�F�.�=�C�F-249¥*�Q��� P7^R=�*:=�B�2�9�2?84*-076�*-,	6�24,?@-=�B�2�9�*|��8N.�L�L�2?6� >@? 	�NPI���B�	�N >�> >�J�>�N =�� Ã Ä � Å*�Qr.T>R24>KJ�,�.10�2MC�9�51CDF-2?0zJ";

� � � � 6 � � � 0 '
��� ��� a � �  � 0������� � ��� % � '  Z�B724,�2�6 � C�9I=�B�2�.1,	2N.z24L�2?>�2?0#=K.1076 � CD9.�,�2N.³84*
2��R84CD240#=N%�X�B�2�CD0#=�2451,�.1L¥CD92�{
�=�240�67246z*GF-24,�=�B�2:>R24>KJ�,�.10�2:9	P�,	Q�.�842	�/%¥X�B�2I84*
2��R8?C�240#=�9 � .1076 �� .1,	2:U"0�*GZ�0m.19



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

���������
	����������������	��
����� �"!#��	$�����&%'�)(�	+*-,�����	�%.	+%0/��
!#��	1���32+�����4��(�	+�
	$(5!#�&!6��78�(���%'	$���4������!#*9�4���4:;!#2+	#=<3��	�����2>�����4	1���?��!#@#	+�A:B�
�#%DCE	+:FHGJI KML-
����	ON"P>Q�R#STQ�U'VWS�UXS;R#SBY;Z[!#��(]\3^#_a`"`WS;^#QbVWS�UXS;R#SBYBZ#,��
	+�
��	$2>���dc#	$*fe�E<3��	Hga�h!i�a�
�d��eAjlkm�d�2n!#*d*�	$(O�
��	0`�o�pXQqY-^#Q9P"pX_a`Hr>_�VWsX^�Y;_�V�P+<3��	t�
	$2+����(u��	+�
%v�d�w����	t�d� ��	$�#��!#*8�
	$���
	$�4	$� ���l�
��	t2"�h!#���#	[�d�w	$��	$�
�iex�d:3�
��	!yc#	$�
!#��	32$���4ci!i�����
	3�#:q����	?zh*�%{(�	>c)��!i��	+�|:B�
��%{����	3�
����� �"!#��	+�����=2$���4ci!i�����
	#,�7E����2"����&!.���4����	$�4��e[�#:|!.�4�}	+2$�dz�2H%'	$%0/��
!#��	��4e��4�
	$%[E<3��	��
�����4([�
	$�
%~�4	$���4	$�
	+� ���m�
��	�h!#�4�m�#:�	$��	+�
�#e[7E���d2"�b(�	$��	$��(��1�#������	�\3^#_a`"`WS;^#Qxr>_)VWsX^�YB_)V�P��;:B�#�m%.!i����	+%�!X����2$!#*(�	+zh���d���d�����3�#:�j�!#��(A�w,��
	+	�������	$��(����3�E�"<3��	��4�}�#�a��!#��	+�����32$���4ci!i�����
	�%.��(�	+*}2$!#��/}	1���4	$(����l(�	+�
2+�
��/�	�����	12$����z�������!M������#�����#:�(��d�}	$�
	+� �H%'	$%0/���!#��	6��e)����	+%.�+O���H2$!#��/�	6	+c#	$�x!#����*��d	$(����A��� c�	+�4���d� !i�
	2$��%'��*�	W������!i���4:B���4%�!X�����#�����i:q%.	+%0/���!i��	$��7E��	$�6!m:B	+7�%'���
	8�
	$!#*��d�4���d28��!#��!#%'	+�
	$�4�!#�
	1�d�a�
�
��(���2+	$(wGJI#�iL-���b2n!i�
	$�17E��	+�����h!#�
	l�
��!#����:B���
%.!i�
�������i:�%'	$%0/���!#��	+�1���1���i��2$�����4��(�	+�
	+(�,�!#��
���y7E�'/ae'���d�}�y7E�
@ e�G�I��iL�,a!#2$2+���
(������1���1�
��	� �!i���
�F�F��������	+�=����	$���4	$%¡�#:}(��f�9	+�
	$������¢!i*h��	$��%'	+�
�4e£G�I��iL�,��
��	�:B�4	$	m	+��	$�4�#e'2$��� �
�
��/������d���':B�4��%¡����	� 1!#���
�4�¢!#�.2$����ci!i�����4	�
	$%.!#�d���82+�������"!#� �?:B����!H%'	$%0/��
!#��	��4e��4�
	$%¤7E����2"�t(���	$�?���#�?����(�	$�4���6!����#�}��*d���i���2n!i*�2"�h!#���#	#��h���3�
��2"�A�4e��4�
	$%'�$,q¥=gqW�����¦�/}	+2$��%'	$�

§©¨�ª�«8(�¬¤¢®6¯ ¦��° �-j²±xjlk+��³
´1µ ���a¶�����
7E����2"�[2n!#�[/�	1�
��%'��*d�dzh	+(O:B���4�
��	$�3���

§©¨ ª «=(�¬  ¦� ° ��jD±uj6k>� ³
´ µ ���a¶�i·a�
7E��	$�[�
����:;!#2$	���	+���
�d�������3��	+��*��d����/�*�	�!i�&�d�t����	�2n!i�
	��#:�!lc#	$�4��2$*d	#



� � � � ���^��M( ,���+����T�O��� (���� �	��
;P��+���� �-Ä
X/.�9�2463*10�=�B�2E¡g2?LDQS,�CD8]B�QS,	242E2?0�24,	51;�6�249	84,�CD^7=�CD*-0�*�Q�>�2?>KJ�,�.10�249?@75-2?0�24,�.1Ls84*-0&�QS*1,�>�.�=�CD*-0+.1L¥^�,	*-^s24,	=�C�2?9K8N.10�Js2�6�2?,�CDF1246 Ã b#`�Å�% X[24LD*(ZM@rZx23J�,	C�2�<7;\,	2?F
C�2hZ 9	*->�22?L�.19<=�CD8I^�,�*-^s24,<=�CD249�*1Qw>�2?>KJ�,�.10�249�CD0z=�B�2IQS,�.1>R2:*1Qu=�B72 ¦ / >�*
6�2?LÆ%`�0R=�B�2g.1J�9	240�8?2E*1Qj9�P�,<Q�.1842�=�2?0�9�CD*-0�@"=�B�2y9�B+.�^_2y84*-0&QS*-,�>�.�=�CD*-0T*1Q�. <+P7C�6R>�2?>£�J7,�.10�23CD9�6�2h=�2?,�>RC�0�2?6pJ"; =�B�23Js24076�C�0�5Y,	C�5-CD6�CD=�; � @e.1076 =�B�239	B+.1^s2 <+P�8?=�P+.�=�C�*-0�98?*-0�9	C�9	=�C�0�5.1LDL�2h{&C�9<=�CD0�5Js24076�C�0�5>�*
6�2?94% � =x842?,	=�.1C�0£=�2?>�^s24,�.�=�P�,	2"SH@#QS*-,�.M>�2?>£�J7,�.10�2E^+.�=�8]B3*�Q¢L�C�072N.1,�9�CDn42:¿�@7=�B�2E,	*-P�5-B70�249	9�*1Q�=�B�2E>�2?>KJ�,�.�0�2ECD9[8]B+.1,�.18?=�24,	C�n42?6J#;�9�^+.�=�C�.1LDLD;£.�0�C�9	*1=�,	*-^�C�8yJ�P�>R^�9 � 9�2?2)wC�5�% � % �IQS*-,[2�{7.1>�^7L�249[*1Q¢J�P�>R^�9  *1Q�=�,�.10�9<�F124,	9�2I2h{
=�240�9	C�*-0z¿���� � :@; S � �  ¿ Ã b#b�Å�@&Z�B�CD8]B3,�2?^�,�2?9�240#=�9�.�J_*1P�0�6+.1,<;�84.19�2TÃ b#`|ÅÆ@Js2484.1P�9	2H=�B�2M*(F124,�.1L�L�9	L�*-^s2I*1Qu=�B�2MJ�P�>R^�9?@�¿�� � ¿�@+6�*&2?9�0�*1=�6�2?8N.N;3QS*-,�L�.�,�5-2M¿�%`�0\Q�.�8?=N@u=�B�2�,�2?L�.�=�C�*-0 ¿���� � :@; S � �  ¿ *-0�LD;�B7*-L�6�9MQS*-,¿¹Z�B�C�8]B\C�9H9�>�.1L�LD24,=�B+.10p=�B72³^s24,	9�CD9	=�2?0�842zLD240�51=�B��

&Y� "
2h{&^Ã	� � � :@; S�Å�@�Z�B�2?,�2 " CD9T.Y>�CD84,�*19�84*1^�C�8LD240�5�=�B 9�8N.�L�2R8]B+.1,�.�8?=�2?,�CDn4C�075³=�B�2�67C�9	=�.10�8?2�Js2?=�Zx242?0pL�C�^7C�6Y>R*-L�2?84P�LD249IZ�CD=�B�C�0Y=�B72>R24>�J�,�.1072z.10�6
��C�9K.�67C�>R240�9	C�*-0�LD249	9K84*
2��R84CD240#=N% � 9£¿vC�9�C�0�8?,�2N.�9�246�=�*GZ[.1,�679

���#@�=�B�2dJs24076�C�0�5p,	C�5-CD6�CD=�;�CD9�,�2?6�P�8?246bJ#;o=�B724,�>�.1L"<+P�8?=�P+.�=�C�*-0�9�Z�B�C�8]BbL�24.16o=�*.�0 2hqj2?8?=�C�F-2 J_2?0�6�CD0�5�,�C�51C�6�C�=�; � ���� � a�� 3 :@; SAL�0 � ¿ � "� QS*-,39	>�.1LDLEF�.1L�P72Y*1Q:@; S � � Ã b��&@ b � ÅÆ%��I0=�B�2/LD240�5�=�BK9	8N.1LD2/*1Qs¿���� & @1=�B�2[2hqj2?8?=�C�F-2�Js240�67C�0�5:,	C�5-CD6�CD=�;:*1Q=�B�2e>�2?>KJ�,�.10�2eC�9�*1Q&=�B�2e*-,	6�24,¢*1Q :@; SH@|Z�B7C�8]BHL�2N.�6�9�=�*�9	=�,�*-0�5y9�B�.1^_2�<+P�8h=�P+.|=�C�*10�94@=�B�2y8]B+.1,�.�8?=�2?,[*1QjZ�B�C�8]B�C�9�0�*1=xP�0�6�2?,�9	=�*&*
6YÃ b#`�Å�%��:0�=�B�2y*1=�B�2?,xB�.10�6�@
CDQ�.L�.|=�24,�.1L=�240�9	C�*-0 � CD9y.1^�^�LDC�246�=�*R=�B�2M>�2?>KJ�,�.10�21@7CD=�9�,	*-P�5-B�07249�9yC�9�9<=�,	*-0�5-L�;�,�2?6�P�8?246Y.1076¿���� � :@; S � �  
�
� � Ã LD0 � ¿ � "� Å

�
� � %� 9r*-0�2x8N.10K9	242�@1=�B�2x9�^s*-0#=].10724*-P�9t84P�,<F1.|=�P�,	2/>�*
6�2?L
CD9t.y9�CD>�^�LDCDW+84.�=�CD*-0I*1Q�,	2N.1L>R24>�J�,�.10729<;&9<=�2?>A%�`�0m.�,�24.1L¢>�2?>KJ�,�.10�2M9	;
9	=�24>³@_QS*-,�2�{�.�>�^�LD21@+=�B72>R24>KJ7,�.10�2Js24076�C�0�5�,�C�51C�6�C�=�;K=�P�,	0�9[*1P7=[=�*K6�24^s240763*-03.0"P�>�J_2?,/*1Q�Q�.18h=�*-,	9[9	P�8]B³.19���¡H@79�.1LD=8?*-0�8?240#=�,�.�=�CD*-0�@-8]B+.�,�5-2/67240�9	CD=�;zÃ b � Å�@#.19uZ[2?L�L7.19r>KP�L�=�CD^�L�CD84CD=�;E*1Q�L�CD^�C�6H84*1>�^s*-0�2?0"=�9Ã ��`�Å�%e)+P�,	=�B�24,[6�C�9	84P�9	9�C�*103*1Qu9�P�8]B³84*->R^�LDC�8N.|=�246�9�C�=�P+.�=�C�*-079/.1,	2:J_2h;-*-076z=�B�2I9�8?*-^s2*�Qw=�B�C�9/=�B�249	C�94%`�0T=�B72/QS*-L�LD*(Z�CD0�5E9	248h=�C�*10�@-Z[2/Z�CDL�L
J�,�CD2�<�;�6�C�9	84P�9	9¥=�B�2�>R24>KJ7,�.10�20<+P�8?=�P+.�=�C�*-0�9.|=�>�CD84,�*19�84*1^�C�8:LD240�5�=�B³9�8N.�L�249?@+8]B+.1,�.18?=�24,�CDn42?6AJ#;z^�,	*1=�,	P�9�CD*-0�9�*1QwL�CD^�C�6�9?%

� ������� � #�%�! ��( % ��� #�%�� ��% - ��! - # � � (
�:0l>RC�8?,�*-9	84*-^7C�8³L�240751=�Bl9	8N.1LD249?@�=�B�2d>�.1C�0�QS2N.|=�P�,	2d*1QI>R24>KJ7,�.10�2A67;
0+.1>RC�8?9�C�99	242?>�CD0�5-LD;�,�.1076�*->¤0�*1,�>�.1L�6�CD9�^�L�.1842?>�2?0"=�*�Qr>R*-L�2?84P�LD249/*-P&=g*�Qt=�B72.NF124,�.�5-29	P�,<�Q�.�842KZ�B�2?,�2RCD=�9E0�24CD5-B"J_*-,	9H.1,�2TLD*&84.�=�2?6�@�.19M9�B7*(Z�0 C�0 )tCD5�% � % � %H`�0�=�B�CD9I9�842?0+.1,	C�*�@=�B�2d8?P�,	F�.�=�P�,�2Y2?0�24,	5-C�2?9z.1,�2mZx2N.�Ul.10�6Á67*p0�*1=z.�q_248h=�=�B72YL�*
8N.1L�^�,	*-^_2?,	=�C�249�*1Q>R24>�J�,�.107249¹Ã �&'?ÅÆ%pX�B�2z2hqj2?8?=�C�F-2zQS,�2?2³2?0�24,	51;�,�2?L�.�=�246p=�*Y=�B�249	2 <+P78?=�P�.�=�CD*-0�9TC�967*->�CD0+.�=�246�J#;¼=�B�2³C�0#=�2?,	Q�.18?C�.1L[=�240�9	C�*-0j@xZ�B�CD8]BoC�9£^�,	*-^s*-,	=�C�*-0+.�L[=�*�=�B�2³9�P7,	Q�.18?2.�,�2N.T*1Qw84*10"=�.18?=gJs2?=�Zx24240³=�B�2MLDC�^�CD6�9�.10�6zZ[.�=�2?, Ã � � Å�%¡y24,�2�@gZx2dZ�C�LDLyJ7,�C�2�<�;V6�C�9	84P�9	9z=�B�2mQS,	242d2?0�24,	51;l*1QM=�B�249	2YL�C�^7C�6o^7,�*1=�,�P�9	C�*-0�9J�.19�2?6\*-0 .z9�C�>R^�LDCDW+2?6Y6�249	84,�CD^7=�CD*-0�5-CDF1240 J#; ��C�^s*(Z�9	U#; >@L D#?�� Ã �1�|ÅÆ% � 8?84*-,	6�C�075



�#b �������
	�����������������������! "�#�%$'&'�(*)�+�,
=�*=�B�C�9x>�*
6�2?LÆ@#=�B�2EB";
6�,	*-^�B�*1J�C�8g^+.1,	=[*1Qu.�9	C�0�5-LD2g>R*-LD2484P7L�2�C�9�=].1U�240�=�*�B+.NF-2E=�B�29�B+.1^s2E*�Qu.9�>�.1LDLs8?*-L�P7>�0£Z�CD=�B3.8?*-0�9	=�.10#=�84,	*-9�9 ��9	248?=�C�*-0 $&=�B72I.1,�24.*1Q�=�B�C�9�84,	*-9�9 �9�248h=�CD*-03C�9/67240�*1=�246³J#; � � .1076³C�=�9/8?C�,	84P�>£QS24,	240�8?2IJ"; " � %¥`�=�C�9�.19	9�P�>R2463=�B+.�=/=�B�2B�2N.1675-,�*-P7^A*1Qw=�B�2MLDC�^�CD63C�9�,�.|=�B�2?,g,	C�5-CD6z.10�6z=�B"P�9y6�*&2?9�0�*1=y6�2?QS*1,�>�9�CD5-0�C�W+8N.10#=�LD;.19R=�B�2³L�C�^7C�6�^�,�*�=�,�P76�249?%ÁX�B�2m^�,	*1=�,	P�9�CD*-0¼240�2?,�51;¼C�9T=�B�240lCD0�6�2?^_2?0�6�240#=�*1QE=�B�2>�*-LD248?P�L�.1,x9�B+.�^_2M*1Qu=�B�2MB�24.16�5-,	*-P�^�%)wC�,�9<=H84*-0�9	C�6�2?,�.z^�,	*1=�,	P�9�CD*-0 *�Q�.³9	C�0�51L�2£L�CD^�C�6�%£X�B�2RQS,�2?2�2?0�24,	51; ,�24L�.�=�2?6 =�*=�B�CD9�^�,�*1=�,�P�9	C�*-0zCD9

��� � � " ��� � ��� % � :  Z�B�24,	2 � ,�2?^�,�2?9�2?0"=�9�=�B�23QS,�242z2?0�24,	51;�*1Qy=�B�2zC�0#=�24,	Q�.�842zJ_2h=�Z[2?240¼=�B�2z0�*-0
��^s*-L�.1,^+.1,	=£*�Qy=�B�2z>�*1L�248?P�L�2�.10�6p=�B72³^s*-L�.1,�9	*-LDF1240#=N@x.10�6 � CD9�=�B�2z6�CD9	=�.10�842�=�B+.�=T=�B�2L�C�^7C�6�CD9�6�C�9	^�L�.18?2463QS,�*1>¤CD=�9�0�24CD5-B"J_*-,	94@+.�9y9	B�*GZ�0mCD0A)wC�5�% � % � %X�B72[^�,	*-J+.1J�CDL�C�=�;gQS*-,u9�P78]BT.Y<�P�8?=�P+.�=�CD*-0�CD9��¹2h{&^ � a ��� � :@; S  t� 2h{&^ � a � � � ���  Z�CD=�BV=�B�2dLD240�5�=�Bo9	8N.1LD2 � ��� � :<; S � " � � % �I072d8N.10l=�B�240Á2?9	=�C�>�.�=�2³=�B�2³=�;&^7C�8N.�L^�,�*1=�,�P�9	C�*-0R.1>R^�LDCD=�P76�2/*1Q_C�0�67CDF
C�6�P�.1L�L�CD^�C�679tQS*-,e.I5-240724,�.�Ls>R24>�J�,�.10721%r)+*-,e.ML�CD^�C�6>�*-LD248?P�L�2tZ�C�=�BM84CD,�8?P�>RQS2?,�2?0�842
" � � ��0�> .10�6MC�0#=�2?,	Q�.18?C�.1L�=�24079�C�*10 � � ` $ ` � �
	|> � @=�B�2[=�;
^�CD8N.1L
L�2?0�51=�BK,�2?L�.�=�246�=�*M.10KC�076�CDF
C�67P+.1L"^�,�*�=�,�P79�C�*10KC�9 � ��� � ` $ `��t0�>v.|=r,�*
*->=�24>R^s24,�.|=�P�,	2:Z�CD=�B :@; S � : $ ' �� '4`�� �

�
��%

a 0

l

���������
	�������O�F'���"2,;,�� ,��*!�������p�	K8Tp�	�� "a:0'���� +�,�p�p3	�+�"
�3H�	K89�������7"�:*"2��	��
=&'�p�p#�]	���+��3"
	��
R��
,�"
�
��!���,���!�

«;��=>��pv'1�
p3��r���,���"
��	z+�,�p3p�	�+a"2�#H�	�R���,�"2����!
�3,�� =&,;��	�!�r�+�,���!
�3��	��O'��
,������ =&	�=-~
I��2'���	���� � ���3+V� '�p�pc=&,�p�	�+���p�	�!L+�'���IJ	(����!
R�pv'�+�	�� � �3"
���
	�!
RS	�+�" "
,¬"2��	�'QH�	��2'1��	
p���R����.� � '1"
	��A�3��"
	����T'�+�	1�����	/!
	�R<'��2's"2��,��>,1�|"2��	/R��
,�"
�
�����3���0p��3R�����������,�=§"
��	�,�"2��	��
p���R�����!/��!*��, � ��	�!
+�����IS	��zI7�¬"2��	?p�,;+Q'�p����3!
R�p�'�+�	�=&	���"�u<	�p3����� � ����+V��H1'�����	�!*'�p�,����
"2��	&=&	�=?I��2'1��	&!������T'1+�	�P�c'�+V� p��3R����y��!q+�,���!
�3��	���	�� "2,P���7"2	��2'�+a" � �#"2��� ��	Q'1�
	�!�"
��	��3����IJ,���!�K����	0���
	�	0	���	��
���(,1��!���+V�¬'-=&	�=?I��
'���	5+�,���u<�����
'1"2�3,�����!����#H�	��OI7�

�������5M � �"! 894
#�$%�n:'& ���)(��*!+&-, 8Z�; ���7:

'����-�3"
!K!�"V's"2��!�"2�3+Q'�p � 	��3���7")��!K���#H�	��>"
��	/.�,�p3"
U�=&'����?�T'�+a"2,��10°	���R?�*(2�3�4�����6587:9<;C



� ��� � �	��
;��4+�� �^������	RP(��8	��E	R�O��� ���
Xx;�8?*->R^+.1,�CD0�53=�B�CD9M>�*
6�24LrZ�C�=�B .�� Q�?ZI�]��%Q;J � � Q�?ZI�] >R*&6�2?LtQS*-,IZx2?=�=�C�0�5 Ã �;:�ÅÆ@

��CD^_*GZ�9�U#; >@L0D#?�� Ã �1��Å¢0�*�=�C�8?2463=�B�.�=,��O�% � % � Ä£84.10AJs2I=�,�.10�9	QS*1,�>R246zC�0#=�*R.£84*-0#=�C�0&�P7P�>¤>�.�=�B�2?>�.|=�C�84.1Lj67249�8?,�CD^7=�CD*-0
�
&�� V�� � � 6
	g6�� '� � &�� V������� � 	 � �   � � ��� % � b  Z�B724,�2 � &�� V�� CD9�6�2407*1=�2?6d.19�=�B72^�,	*1=�,	P�9�CD*-0z=�24079�C�*10 Ã ��`�Å�%[)+,�*1> =�B72�.1Js*GF-2H24O"P+.|�=�C�*-0j@7CD=[8N.103Js2:9	24240z=�B�.�=/=�B72IL�*-0�5|��Z[.GF124LD240�51=�B3^�,�*�=�,�P79�C�*10�9/9�B7*-P�L�63Js2:24.19�CD24,[=�*2�{&84CD=�2I=�B+.10³9�B7*-,	=�24,�*-0�2?9y9	C�0�8?2I=�B�2H.1,	2N.£2h{&^_*19�246³=�*TZ[.�=�2?,�Z�CDL�L_J_2M9�>�.1LDL�24,?%

�:0d>R249	*-9�8?*-^�C�8L�2?0�51=�BA9�84.1L�2?94@_=�B�2�=�B�24,	>�*
67;
0+.1>RC�8MJs24B+.NF
C�*-,gC�9y6�*->RC�0+.|=�246J#;z=�B72H=�B�C�8]U"0�2?9�9 <+P78?=�P�.�=�CD*-0�94@�C�%k2�%D@�^s24,�CD9	=�.1LD=�C�8I>R*1=�CD*-03Z�B�C�8]BAC�9y6�2?W+07246Y.19�=�B72.�0"=�C�9<;&>R>R2?=�,	C�8/>R*1=�C�*-0T*1Q_=�Z[*H>R*-0�*-L�.G;124,	9�*�Q�>R24>KJ�,�.10�2�%r)+*-,e.M>�*-,	2/=�B�*1,�*-P�51B67C�9�8?P�9�9	C�*-0³,�2?L�.�=�2463=�*T=�B�2M^_2?,�C�9<=].1L�=�CD8 <+P�8h=�P+.�=�C�*-0794@+9�2?2 9y2hQ %�Ã �-Ä|Å�%
©3ª�� � ¯I¸ °Yµ¥K½d¯ ¯I»?¯ ���rµ¥´�®��r��r²��y®
X�B723>�.(§	*1,�CD=�;�*�Q�>�2?>KJ�,�.�0�2�9	;
9<=�24>R9KQS*-P�076pC�0 0+.|=�P�,	21@¥*-,6�249	C�5-0�2?6pQS*-,�9	*->�2^7P�,�^s*-9�2�@�.1,�2M2?CD=�B724,�0�2?5#.�=�C�F-2?LD;3*-,�^s*-9	CD=�C�F-2?LD;�8]B+.1,�51246�%x)+*-,/2h{7.1>R^�LD21@�>R*-9	=y.�0�C��>�.1LsJ�C�*1>�2?>KJ�,�.�0�249[.1,�2EQS*1P�0�6�=�*TJs2:0�2?5#.�=�CDF-2?LD;�8]B+.1,	5-24639	C�0�8?2M.1J_*1P7=:'4`"a � `��*�Q:=�B�2?C�,�L�C�^7C�6�84*->R^s*-0�240#=�9�.1,	2d.10�CD*-0�CD81%Á`�0Á84*1>�^+.�,�C�9	*-0�@xL�C�^s*-9	*->�2?9T=�B+.�=�.1,�2P79�246�CD0d6�,�P75���6�2?L�C�F-24,<;m*1,E5-2?0�2K=�B�2?,�.1^#;mP�9�P+.�L�LD;³8?*-0#=].1CD0d8N.�=�C�*-07C�8HL�C�^7C�6�9?@sZ�B�CD8]B51P+.1,�.�0"=�242B�C�5-B724,�6�24LDCDF124,	;³2 ��8?C�2?0�8?;³*1Q¥LDC�^s*-9�*1>�2?9�.19g84.1,�,	C�2?,�9�=�B�,	*-P�5-Bm.10�C�*10�C�8J7C�*->R24>KJ7,�.10�2?9 Ã ��b|ÅÆ%�eL�2?8?=�,�*-9<=].�=�C�8yC�0#=�2?,�.18h=�C�*10�9¥Z�CD=�B7C�0R>�2?>KJ�,�.�0�249xB+.NF-2E51,�2N.|=[2hqj2?8?=�9x*-03.M0"P�>£�Js24,e*1Q_>R24>KJ�,�.10�2�^�,	*-^_2?,	=�C�249?@#9�P�8]B�.19e,�CD5-C�6�C�=�;-@-9<=�,	P�8?=�P�,�.1L+9<=].1J7C�L�C�=�;T.1076R6&;&0�.1>£�CD849g.19gZx24LDLt.�9g^�B�.19�2KJs24B�.GF
CD*-,4%�)+P�,<=�B�2?,�>R*-,�2�@s=�B�2�8]B+.�,�5-2?9:.19	9�*
84C�.|=�246³Z�CD=�BA=�B72>R24>�J�,�.1072/9�P�,<Q�.1842�CD0�6�P�8?2�.10£24L�2?8?=�,�*-9<=].�=�C�8/>R24>KJ7,�.10�2[9�P�,<Q�.1842�^s*1=�2?0"=�C�.1L�@�Z�B�CD8]B.�L�9�*HC�0 <+P�240784249�=�B�2g84*-0&QS*-,�>�.�=�CD*-0�9¥*1Q�>�.10#;£>R*-L�2?84P�LD249e.1076�=�B"P�9x^+.1,	=�C�8?C�^+.�=�249eC�0=�B�2MC�0#=�,�.1842?L�LDP�L�.1,[.10�6zC�0#=�24,�8?24LDL�P�L�.1,/,�2?84*-510�CD=�C�*-0 Ã ���|Å�%am*19	=z*1QI=�B�2d>R24>KJ�,�.10�2A9	;
9	=�24>R939	=�P76�C�2?6 CD0V=�B�C�9�=�B�249	C�93.�,�2d2?CD=�B724,�07245#.|�=�CDF124LD; *-,^_*-9	CD=�CDF-2?LD; 8]B+.1,	5-246j@[.1076 =�B�2?C�,�2?L�2?8?=�,	*-9	=�.�=�CD849K^7,�*
6�P�84239	*->R2�*1Q�=�B724C�,>R*-9<=IC�0#=�2?,�2?9	=�CD0�53^�,	*-^_2?,	=�C�249?%�`�0Y=�B7C�9:9	248?=�C�*-0j@�Z[2TZ�C�LDLwJ7,�C�2�<�;d67C�9�8?P�9�9M6�C�qj2?,�2?0"=CD0#=�24,�.18?=�C�*-079�*1Qt2?L�2?8?=�,	*-9	=�.�=�CD8I*-,�CD5-C�0�Z�CD=�B7C�0zB#;&67,�.�=�246m>R24>�J�,�.1072I9	;
9	=�24>R94%
� ��� ��� � *,& ! � � ���"!�� � & # �#�,�%$�*,& ! ���&$ �'! #-% �)(���% - � !$� &

$�*,& ! � �&$)# �+#-%�# -<*
W\.�=�24,TC�9£.dF
CD=�.1L[9	P�J�9<=].10�8?2mCD0�.1L�LxL�CDF
CD0�5d9	;
9<=�24>R94@x^�,�*GF
C�67C�0�5�.10¼.1O"P�2?*-P�9R240&�F
CD,�*-0�>R240#=Z�B�24,	2�=�B�2�J7C�*-LD*-5-C�84.1Lr^�,	*&8?249	9�249T=�.1U12�^7L�.18?21%.W\.�=�2?,KB+.19>�.�0"; P�0&�P79�P+.1LE^�,�*-^s24,<=�CD24939�P78]B¹.193B7C�5-B�2?,�>R24LD=�C�0�5\^_*-CD0#=N@�J_*1C�L�CD0�5\^s*-CD0"=4@E.�0�6ÁB�2N.|=z*1Q



� � �������
	�����������������������! "�#�%$'&'�(*)�+�,
F1.�^_*-,	C�n4.�=�CD*-0A=�B+.10�>�*19	=M*1=�B�24,I8?*->�>R*-0d9	*-LDF1240#=�9�Ã � ÅÆ@�Z�B7C�8]B .1,�2T8?*-0�9	24O"P�240784249*1Qt2?L�2?8?=�,	*-9	=�.�=�CD8IC�0#=�2?,�.18h=�CD*-0�94%� Z[.�=�2?,£>�*-LD248?P�L�2�8?*-0#=].1CD0�9K=�Zx* B#;
6�,�*15-240o.�=�*->R9£.10�6�*-072³*N{
;
5-240o.�=�*1>A@.19z9�B�*GZ�0¹CD0¹)wC�5�% � % � % � 848?*-,�67C�0�5�=�B�2 B ����N�I�]�I��8D#LOIRQ;J LOB >�Q;N � Ã � � ÅH.1^�^�LDC�2?6b=�*.�Z[.�=�2?,A>R*-LD2484P7L�21@y=�B�2 *-P7=�24,³24LD248?=�,�*-079A*1Q=�B�2 *N{
;&51240 .�=�*-> .167*-^7=z=�B�2�� ���B";
J�,	C�6�CDnN.�=�C�*-0j@sQS*-,	>�CD0�5£QS*-P�,:*-,	J�CD=�.1L�9g.1,	,�.10�51246Y.19:.�,�*-P�51Bm=�2h=�,�.�B�246�,	*-0�% ��.18]BB";
6�,	*-5-2?0�.�=�*-> 9	B+.1,�2?9:*-0�224LD248?=�,�*-0m^+.1C�,�Z�CD=�BA=�B�2K*N{
;&51240�.�=�*->A%�X�B�2K¡�� �g��¡.10�5-LD2�C�9�'4`�: $ Ä V�C�079	=�24.16R*1Qr'4` � $ Ä�V[*1Qj.M^_2?,	QS248h=x=�2?=�,�.1B�2?6�,�*10�Js2484.1P�9�2g*1Q�8?,�*GZ�6�CD0�5*1Qw=�B�2M0�*-0"Js*-0�6�CD0�5£*-,�J�C�=].1LD9/*1Qu=�B�2M*N{
;
5-240m.�=�*->¶Ã � Å � 9	242)tC�57% � % �  %

)tC�5-P7,�2 � % � } � .  /[B�24>RC�84.1L79<=�,	P�8?=�P�,�2�*1Q_.EZ[.�=�2?,¥>�*1L�248?P�L�2 � L�2hQ�=  % � J  X�B�2�6�CD^_*1L�.1,0+.�=�P7,�2g=�B�2EZ[.�=�2?,/>R*-L�2?84P�LD2gCD9[9�B7*(Z�0zJ#;�J+.1L�LÂ� .1076&��9<=�C�8]U�>�*
6�24L � ,�CD5-B#=  %tX�B�2E=�Zx*B";
6�,	*-5-2?0�.�=�*->R9�B�.GF123L�*
8N.1LDC�n?246 ^+.1,	=�C�.1Le^s*-9�C�=�C�F-2�8]B�.1,�5-2 � ���  .10�6\=�B�2�*N{
;
5-240.�=�*-> B+.19y.T0�245-.�=�C�F-2M8]B+.1,	5-2 � � � %¥X�B�29	248?*-0�6m^7C�8?=�P�,�2ICD9�=].1U�240zQS,�*-> 9y2hQ %�Ã � ÅX�B72�*N{
;
5-240.�=�*-> CD9�>R*-,�2¥2?L�248h=�,	*-0�245-.�=�C�F-2t=�B+.10I=�B�2¥B#;
6�,	*-5-240.�=�*->�9?%¢X�B�24,	2h�QS*-,�2�@1=�B�2[*G{
;
5-2?0�.�=�*->¨8N.1,	,�C�2?9r.:0�2h=e0�245-.�=�C�F-2/8]B+.�,�5-2/Z�B�CDL�2�=�B�2/B#;
6�,	*-5-240R.�=�*->R9.1,�2�^s*-9�C�=�C�F-24L�;�8]B�.1,�5-2?6 � 9	242:)wC�5�% � % �  @1QS*-,	>�CD0�5E=�Zx*2?L�2?8?=�,	C�8/67C�^s*-L�2?9tZ�CD=�B�C�0R.:Z/.(�=�24,R>R*-L�2?84P�LD21@[*10�2m.�L�*-0�5 2N.�8]Bl*1Q:=�B�2 � � ¡ J_*10�6�94% � 9�. ,	249	P�LD=4@[=�B�2?,�2AC�9�.1024L�2?8?=�,�*-9<=].�=�C�8I.�=	=�,�.18?=�C�*-03Js2?=�Zx242?0A=�B72H*N{
;
5-240m.�=�*1> *1Qu*-0�2IZ[.�=�2?,�>�*-LD248?P�L�2E.10�6=�B�2KB#;
6�,	*-5-240 .�=�*-> *1Q�CD=�9E0�2?C�5-B"Js*-,4%:X�B7C�9:U"C�076Y*1QeC�0#=�2?,�.18h=�CD*-0d*1Qe2?L�248h=�,	*-9	=�.�=�CD8*-,�CD5-C�0 C�98N.1LDL�246 . B �#]�N Q�='>�J ��Q;J[] @r.19�9�B�*GZ�0�C�0p)wC�5�% � %D'8`7%m`�0p^�P7,�2�LDC�O"P�C�6 Z/.(�

O O

H H

H

0.177 nm0.0965 nm

H

)tC�5-P7,�2 � %D'4`&} ¦ 8]B724>�.�=�CD8�C�L�LDP�9	=�,�.�=�C�*-0H*1Q_.:B#;
6�,�*-51240RJ_*-076RJs2?=�Zx242?0�=�Zx*H.16|§�.18?240#=Z/.�=�24,�>R*-L�2?84P�LD2494%
=�24,?@�=�B�2£9<=�,�2?0�51=�B *1QxB#;
6�,�*-51240 J_*-076�9MC�9M.1Js*-P7= � `rU �
	|>�*-L�@�84*1>�^+.�,�.1J�LD2�=�*3=�B�2



� ��� � �	��
;��4+�� �^������	RP(��8	��E	R�O��� � �
=�B�24,	>�.�L�240�2?,�51;£CD0£.10�.1O"P�24*-P79�9	*-L�P&=�C�*10�%t`�0R.10�.1O"P�24*1P�9e^�B+.19	21@��%<+C�8]U�24,	C�0�5M84LDP�9<�=�24,	9��z*1Q¥Z[.�=�2?,I>�*-LD248?P�L�2?9E8N.�0YJ_2KQS*-,	>�2?6�@�.�9:9�B�*GZ�0 C�0Y)wC�5�% � %D' � % �:0�.GF124,�.15-21@.³Z/.�=�24,K>R*-LD2484P7L�2TQS*-,�>R9HB";
6�,	*-5-2?0pJ_*-076�9�Z�CD=�Bp� $ :m*1=�B�24,HZ/.|=�24,�>�*-LD248?P�L�2?9�.�=,	*&*1> =�24>R^_2?,�.�=�P�,�2�%mX�B�232�{&C�9	=�240�8?2�*1Q�2?0�*-,�>R*-P�90"P�>KJs24,K*1Q�B#;
6�,	*-5-240pJs*-0�67951CDF-23,	C�9	2�=�* .YB�C�5-BpB72N.�=£*1QyF�.1^s*-,�CDnN.�=�C�*-0 *�QgZ[.�=�2?,4%pfy*1=E§	P�9<=�LDC�>RCD=�246 =�*YZ/.|�
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H
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H
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H
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)wC�5-P�,	2 � %D'-'1} /[*->R>�*-0 B#;
6�,�*-51240 Js*-0�6�9AC�0¹>R24>�J�,�.1072 9<;&9<=�2?>�9?@Z�B�CD8]B .1,�29<=�,	*-0�5-2?9	=tZ�B7240=�B�2�B";
6�,	*-5-2?0T.1848?24^7=�*-,4@|=�B�2xB#;&67,�*-5-2?0�@-.�0�6=�B�2xB#;
6�,	*-5-240�6�*-0�*-,.�,�2H.1L�*10�5£.T9	=�,�.1C�51B"=�LDC�0�2�%rX�B�2H^�C�8h=�P�,	2IC�9�.16�.1^7=�2?6³QS,	*-> 9�2?Q %HÃ � Å=�24,?@uB#;
6�,	*-5-240 Js*-0�6�9I84.10\.�L�9�*�QS*1,�> Js2?=�Zx242?0 .10�2?L�248h=�,	*-0�245-.�=�C�F-2£.�=�*->A@j8N.1LDL�246=�B�2 B ��]�N Q�='>�J D�� ��>%A[L Q;N @t.10�6 .³B#;&67,�*-5-2?0�.�=�*1> 84*GF�.1L�2?0"=�LD;�Js*-0�6�2?6\=�*m.10�*1=�B�24,2?L�2?8?=�,	*-0�2?5#.�=�C�F-2.�=�*1>A@+84.1L�LD2463=�B�2 B ��]�N^Q�='>�J ]*Q;J�Q;N @s.19y9�B�*GZ�0dCD0m)wC�5�% � %D'1'-%xX�B72QS*1,�>�.�=�CD*-0\*1Q�=�B�249	2³B#;
6�,	*-5-240�Js*-0�6�9TCD9K240724,�512?=�CD8N.1LDLD; Q�.NF-*-,�.1J�L�2�%�X�B+.�=£>�.1U12?9Z[.�=�24,.³5-*
*
6 9	*-LDF1240#=MQS*-,M>�*19	=MJ�CD*->�*1L�248?P�L�2?9:Z�B�C�8]B .1,	2R51240�2?,�.1LDLD;d8]B�.1,�5-2?6\*-,^s*-L�.1,8?*->R^_*-P70�6�94@¥2�{7.1>�^7L�249�J_2?C�0�5d51L�P�8?*-9�23.�0�6p5-LD;
8?C�0�2�% /[*->R^_*-P70�6�9�Z�B�CD8]B24.19�CDLD;�6�C�9	9�*-L�F-2MC�0�Z[.�=�2?,E.�,�2I9�.�C�63=�*RJ_2 B ��]�N Q�ACB'IO?ZI�� � � ,�242?U�@�� Z/.�=�24, ��L�*GF
C�075��  %�:0�=�B�2£*1=�B�24,MB+.1076�@w>R*-9<=M0�*-0&��^_*-L�.1,:8?*->�^s*-P�076�9M9�P�8]Bp.�9.�L�U|.10�2?9M.1,�2£0�*1=.�J�L�2�=�*EQS*-,	> B";
6�,	*-5-2?0RJs*-0�679tZ�B�240T67C�9�9	*-LDF
CD0�5ECD0�Z/.|=�24,?%rX�B�2?9�2�84*1>�^s*-P�0�679¥.1,�29�.1C�6M=�*gJ_2 B ��]�N^Q�ACB Q ��I�� � � ,	2424U�@��<Z/.|=�24, ��QS24.1,�CD0�5��  % WbB7240�Z[.�=�2?,w>R*-LD2484P7L�249¢8?*->�2CD0M84*-0#=].�8?=¢Z�CD=�BHB#;
6�,	*-^�B�*-J7C�8e>�*1L�248?P�L�2?94@G=�B72?;M.1,	,�.1075-2¥=�B�2?>�9	24LDF1249¢C�0M9	P�8]BK.�Z/.N;=�B+.�=w=�B�2h;�LD*-9�2[.19wQS2hZVB#;
6�,	*-5-240£Js*-0�6�9t.19r^s*-9�9	C�J�LD21%w)+*-,w2�{7.1>�^7L�21@�QS*-,w9	>�.�L�L"0�*-0&�^s*-L�.1,�>R*-L�2?84P�LD249�9	P�8]BK.19¢>R2?=�B+.10�2¥CD0.�0.�O
P724*-P�9u^�B+.�9�21@|=�B�2rF1*-L�P7>�2¥*
848?P�^�C�2?6J#;.K>R2?=�B+.10�2E>�*-LD248?P�L�2yC�9/9	*T9�>�.1L�L+=�B+.�=�9	P�,�,	*-P�0�6�CD0�5T>R*-L�2?84P�LD249xQS*1,�> .��	8N.�5-2	�K=�*.�6�*-^7=�=�B�2g>�2h=�B+.�0�2E>R*-L�2?84P�LD21@-Z�C�=�B�*-P&=[J�,	2N.1U"CD0�5T.10#;RB#;&67,�*-5-2?0�Js*-0�6�9?% ¦ C�>RC�L�.1,2hqj2?8?=�984.10 .1L�9	*³Js2TQS*-P�0�6YQS*-,I8]B�.1C�0&��L�CDU12KB#;
6�,�*1^�B�*-J�CD8£>�*-LD248?P�L�2?9I6�C�9	9�*-L�F&CD0�53C�0Z[.�=�24,4@�.�9y9	B�*GZ�0ACD0³)tC�5�% � %�' � %tX�B724,�2hQS*-,�2�@s.10zC�0�6�C�F
C�6�P+.�L_B#;
6�,�*1^�B�*-J�CD8M>�*-LD248?P�L�267C�9�^s24,	9�CD0�5�CD0m.�0m.1O"P�2?*-P�9g9�*-LDP7=�CD*-03QS*-,�8?249�=�B�2H9�P�,	,�*-P70�6�C�075RZ[.�=�2?,E>R*-L�2?84P�LD249/=�*Js248?*->R2�B�CD5-B�LD;d*-,�6�2?,�2?6 Z�B�C�8]B LD2N.1679=�*d.A6�2?84,�24.19�23CD0\2?0"=�,�*-^#;1%d¡g*GZx2?F124,4@¥QS*-,B#;
6�,	*-^�B�*-J7C�8H9�*-LDP7=�2?9yZ�B�CD8]BmB+.NF12K.�L�.1,�512I9�P�,<Q�.1842�.1,�24.7@+CD=yC�9�CD>�^s*-9�9	C�J�LD2EQS*-,�=�B72.�6|§�.1842?0#=¥Z/.�=�24,e>R*-L�2?84P�LD249w=�*M>�.1CD0#=].1CD0K.I84*->R^�LD2?=�2[B";
6�,	*-5-2?0&��Js*-0�6�CD0�5I0�2h=�Z[*-,	U�%`�0 =�B�2?9�2�84.19�2?94@tZ[.�=�2?,�>R*-L�2?84P�LD249MZ�C�LDL¥>�*GF-2�.NZ/.N; QS,�*->¶=�B�2�0�*10&��^s*-L�.�,H9	*-L�P&=�249.�0�6³QS*1,�> CD0#=�24,<Q�.1842?9y.1,�*-P70�6³=�B�24> Ã � � ÅÆ%
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)tC�5-P7,�2 � %�' � } � .  ¦ 8]B�2?>�.|=�C�8�C�LDL�P�9<=�,�.�=�CD*-0I*1Q+.�Z/.|=�24,w84LDP�9	=�24, � L�2?Q�=  % � J  `�0�6�C�F&CD6�P+.1LQ�.�=�=�;�.184CD6zZ�C�=�B3LD*-0�5TB#;
6�,�*-^7B�*-J�CD8.�L�U#;
L�8]B+.1CD0�@�6�CD9�^s24,�9	C�0�5£CD0z.10³.1O"P�24*-P79g2?0"F
CÂ�,�*-0�>R240#=4@+C�9�9�P�,	,�*-P70�6�246AJ#;³.RL�.G;124,y*1QwB�C�5-B7LD;�*1,�6�2?,�246³Z/.|=�24,y>R*-L�2?84P�LD249 � ,�C�51B"=  %X�B�2IW+5-P�,	2HCD9/=].1U�240³QS,�*-> 9y2hQ %�Ã � Å�%X�B72�B#;
6�,�*-^7B�*-J�CD8�2?q_248h=�9:^7,�*
6�P�842H=�B�2H6�,	CDF
C�0�5£QS*-,	842=�*�9<=].1J�CDL�CDn42:=�B72�9	=�,�P�8��=�P�,	249u*1Q7>R24>�J�,�.1072�9<;
9	=�2?>�9?@1CD0MZ�B7C�8]B=�B�2eB#;&67,�*
8N.1,	J_*-0L�CD^�C�6E=�.1C�LD9�9	=�.N;I=�*-5-2h=�B�2?,=�*£.NF-*-CD6z84*-0#=].�8?=�Z�CD=�B3Z/.�=�24,�Z�B�2?,�2N.�9�=�B�2IB#;
6�,�*-^7B�C�LDC�8:B�24.16�5-,	*-P�^�9�CD0"=�24,�.18?=/Q�.(�F-*-,�.1J�LD;�Z�CD=�BzZ[.�=�24,y>�*-LD248?P�L�2?94%
����� � � � -�$ �'! ��� ��% -.! ��( - ! - #-% # � - ��! ! % - # � � (`�03>�2?>KJ�,�.�0�249?@�J_2?9�CD6�249/QS*-,	>�CD0�5�B#;
6�,	*-5-240zJs*-0�6�9/Z�C�=�B�Z[.�=�2?,�>�*1L�248?P�L�2?94@
L�CD^�C�6�9.1,�2M.1LD9�*£.1J7L�2:=�*TQS*-,	> 8]B+.�,�5-2M^+.1CD,�9HÃ � `�Å�@�CÆ% 21%�@�2?L�248h=�,	*-9	=�.�=�CD8M.�=�=�,�.18h=�C�*10�9/Js2?=�Zx242409�^s2484C�W+8\8]B�.1,�5-2?6 5-,�*1P�^�94@M*1Q�=�B�2?C�,m0724C�51B
Js*-,	94@H.19m9	B�*GZ�0 C�0¹)tC�5�% � %�'G�7% � LD9�*�@QS*-,�>�2?>KJ�,�.�0�249�84*10"=�.1C�07C�0�5RL�CD^�C�6�9xZ�CD=�B³B#;
6�,�*-51240d6�*10�*-,�5-,�*1P�^�94@s9�P78]BY.19�^�B�*-9 �^�B+.�=�C�67;
L�2h=�B+.�0�*-L�.�>�CD0�2 � -$�  @_C�0#=�,�.|�[.10�6dCD0#=�24, ��>R*-L�2?84P�L�.1,�B#;
6�,�*-51240YJs*-0�6�CD0�5�CD9.10�*1=�B�24,HU"C�0�6 *�Q�C�0#=�2?,�.18h=�CD*-0 =�B+.�=�B+.19�CD>�^s*-,<=].10#=M2?q_248h=�9K*10\=�B�2�^�,�*1^_2?,	=�CD249H*1Q>�2?>KJ�,�.�0�249?%)+*-,I8]B�.1,�5-2?6\>R24>KJ7,�.10�2?94@�=�B72R2?L�2?8?=�,	*-9	=�.�=�CD8TJ_2?B+.NF
C�*-,MJs2484*1>�2?9H>�P�8]B >R*-,	2
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)wC�5-P�,	2 � %�'G�7} ¦ 8]B�2?>�.�=�C�8MC�LDL�P�9<=�,�.�=�CD*-0�*1Qw84*->R>R*-0z8]B+.1,�512^+.�C�,�9/QS*1,�>R246³J_2h=�Z[2?240.�6|§�.1842?0#=:L�CD^�C�6794% � .  8]B+.�,�5-2^+.1C�,�Js2?=�Zx242?0 8]B7*-L�CD0�2>R2?=�B#;&Lu5-,	*-P�^d.�0�6d8N.�,�Js*-0#;&L51,�*-P�^ � L�2hQ�=  % � J  8]B+.�,�5-23^+.�C�,�Js2?=�Zx242?0V8]B7*-L�CD0�2�>R2?=�B#;
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EDGFHD�� �JI�K�LNM�O �"�PK��QM�I
�SRUTWVYX[Z\V^]A_YV^`aX[bcXedgf�bihNRkj[fSRlTcTWmcRe]�Tcf"n4o[mcf"RUT�RUTcTcf"ZpTWVYX[Z-qlrsXeTchtf * `af"muV^d�f"ZpT�RU_^_Yv ��
 � 7xw
 � # � ReZ�n�Tch\f"X[muf�TcV^]kRU_^_Yveqpn\y\f�TWXzTWh\f�V^mAjURemcVYX[y\bAr\VYX[_^Xeo[V^]"Re_\Re`�`\_^VY]kRUTcV^X[Z\b{V^Z|TWh\f�}Nf"_Yn
Xe~{`�hNRemcdgRe]�X � ReZ\n$V^d�dBy\Z�X � Tch\f"mcRe`pv ��
 � � � (

� Z�o[f�Z\f"mcRe_�qPTch\f|]kRUTcV^X[Z�V^]B_YV^`aX[bcX[d�f"bEy\bcf�n�~)Xem>n\f"_YVYj[f�muv�]"X[ZpT�RUV^Z�RUTz_^f"RebuT>T���X
� VYZ\n\bEXe~A_^VY`\V^n�d�X[_^f�]"y\_Yf"b (�� h�f � f�v;]�X[dg`aX[Z\f�ZpTWb+RUmcfzTWh\f4]kRUTcV^X[Z\VY]4_YV^`\VYn\b"q\��h�V^]�h
bcf"mQj[f�Reb	TWh\f�]"X[Z\n�f"Z\buV^Z\o�Reoef"ZpTWb/Xe~�Tch\f�Z�f"opRUTcVYjef"_Yv�]�hNRemuo[f"n�n�mcy\o[b�X[m 4 , &buTWmcReZ\n\b ( & _^bcX�VYdg`aX[muTWReZpT�Remcf�Tch\f|Z\f"y�TcmWRe_�h\f�_^`af"mz_^VY`\V^n�b"qP��h\VY]�h�`\_^Rkv�R$]�mcy\]�V�Re_
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	 � � 7 #
muX[_^f V^Z�n\f�Tcf"mudgVYZ\V^Z\o	TWh\f�buTcmcy\]�TWy\muf�Xe~ETch\f�]"X[d�`aX[bcV�TWf ]�X[Z\n\f�Z\bWRUTcf"b ( 0�Xx��f�j[f"m�q
n�f"bc`�VYTWf�VYdg`aX[muTWReZpT Ren jeRUZ\]"f�b	VYZ rsXeTch�V^Z jJVYj[X ReZ�n VYZ j V�TWmuX buTWy�n\V^f�b$XeZ _YV^`aX �
buX[d�f�bQvJbuTWf�dgb�q{n\f�T�ReVY_^f�n�y\Z�n\f"mubuT�RUZ\n\V^Z�o	Xe~�TWh\f�buTcmcy\]�TWy\muf ReZ�n�ZNRlTWy\mufgXe~�V^ZpTWf�m �
RU]�TWVYX[Z\b ��VYTWh�V^Z Tch\f"d2V^b�buTWVY_^_a_�Re] � VYZ\o (6� h\VYb�muf���y\V^muf"d�f"ZpTHo[XJf"b�rsf�v[X[Z\n Tch\f+bc]�X[`af
XU~HdgXebuT�f * `af"mcVYdgf�ZpT�Re_ATWf�]�h\Z\V��Jy�f"b�ReZ�n�TWh�f"X[muf�TWVY]kRe_ ReZ\Re_YvJbcVYb ��
 � 
 � ( � h\f�mcf�~)Xemcfeq
RlTWX[d�V^bQTWV^] � rNRUbcf"ntdgX[_Yf"]�y\_�Rem�n�vJZNRed�V^]�bAbcV^dty\_�RUTcV^X[Z�b{hNRkj[f�raf"f�Zg`af"mQ~)X[mcd�f"n�TWXzf�_^y �
]�V^nNRlTWf�TWh\f�buTcmcy\]�TWy\mcRe_ ReZ\n�XeTWh�f"m�`\mcX[`af"mQTWVYf"bzXe~S]"RUTWVYX[Z\VY]B_^VY`sX[buX[d�f"b>X[mz_^VY`sXe`\_^f *
bQvJbuTWf�dgb ��
 ��� w 
 � � � (* RUbcf"n$X[Z Tch\f"buf�]�X[d�`\y�TWf�mSbcVYdBy\_^RUTWVYX[Z\b"qJdBy\]�h�VYZ\bcVYo[hpTHhNRebSraf"f�Z	o[ReV^Z\f�n V^ZpTWX
Tch\f;f�_^f"]�TWmuX[buTWRUTWVY]	VYZ�Tcf"mcRe]�TcV^X[Z\b���VYTch\V^Z TWh\f ) ��VYTuTWf"muV^X[Z�V^]�h\fkRUn\o[mcXey\`\b Xe~zh�f"_^`af"m
_YV^`\VYn\b4ReZ\n ]"RUTWVYX[Z\V^]�h\f"Ren\o[muX[y\`\b�Xe~�]"RUTWVYX[Z\VY]g_YV^`\VYn\b ( 0EXx��f�j[f�mBTWh\f muX[_^fgXe~�Re]�v _
]�h\ReV^Z\bAVYZ�n\f�Tcf"mudgVYZ\V^Z\oETWh\fHbQTWmcy�]�TWy�mWRe_\`�mcX[`af"mQTWV^f�bAXe~%TWh\f�bcf�_^VY`sXebcX[d�f�bQvJbuTWf�dgb�hNRUb
Z�XeT+raf"f�Z;~)y\_^_�v f"_Yy\]"VYnNRUTWf�n;V^Z$TWh\XebcfBbuV^dBy\_^RUTWVYX[Z\bHbuV^Z\]�ftTWh\ftRe]�vJ_�]�hNReV^Z�b Xe~ATch\f"buf
_YV^`\VYn\b�RemcfgV^n\f�ZpTWV^]"Re_ ($� Z�~�Re]�Tkq{Tch\f n\V � f�mcf�Z\]"f VYZ�Tch\f Re]�v _ ]�hNReVYZ\bBXe~�TWh\f h�f"_^`af"mRUZ\n�]kRUTcV^X[Z\VY]+_^VY`\V^n�b�hNReb�raf"f�Z�~)Xey\Z\n�TWX�]"XeZ�TcmcVYr\y�TWf>TcXBTWh\fzbuTcmcy\]�TWy\mcRe_i`\muX[`sf�muTcV^f"b
XU~{_YV^`aX[bcX[d�f"b ��
 ��� � (
4�� � & , VYb6TWh\f�d�X[buTA��VYn\f"_�vBy\buf"n ]"RUTWVYX[Z\VY]S_^VY`\V^n ( � T V^bAf � ]"V^f�ZpT�raXeTWh|VYZ|jJV�TWmcXRUZ\n V^Z�jJVYj[XtRe`\`\_YV^]"RUTWVYX[Z\b ��
 � # � ({� TSV^b bcy�mc`\muV^bcVYZ\o4TchNRUT�TWh\f�mcf+RUmcf Z�Xt`\y\r�_^V^]"RUTWVYX[Z\b

XU~�buV^dBy\_^RUTWVYX[Z\b+XU~�`\y�mcf�X[m>dgV * f"n 4�� � & , r\V^_^Rkv[f"mzbQv bQTWf�dgb ( � Z�X[y\m>buTcy\n�veq���f`�mcf"`\Remcf�n ]kRlTWV^XeZ\V^] 4	� ,�
 # 4�� � & , bQv bQTWf�dgbgV^Z���h\V^]�h TWh\f$h\f"_Y`sf�m|_^V^`�V^n\b|ReZ�n
Tch\ft]"RUTWVYX[Z\VY]�_YV^`\VYn\b�n\V � f"m�V^Z$TWh\f�V^mERe]�vJ_ ]�hNReVYZ\b ( � ftReV^d�f"n	RUTEV^Zpj[f�buTcV^opRUTcV^Z\o|TWh�f
f � f�]�TcbEXe~�]�hNReVYZ�]"X[d�`sXebcVYTcV^X[Z XeZ�Tch\fzbuTcmcy\]�TWy\mcRe_ ReZ\n$f"_Yf"]�TcmcX[bQT�RUTcV^]>`\muX[`af"muTcV^f�bHXe~Tch\f ]"RUTWVYX[Z\V^]�_^VY`\V^n�r\V^_^Rkv[f"mub"q{��h�V^]�h�bcf�muj[f�RUbBdgVY]"muX[bc]�X[`\V^]�d�X n\f�_^b�~)X[mt_YV^`aX[bcX[d�f
bQvJbuTWf�dgb (* f�_^Xx� R�r\mcVYf�~An\f�bc]�mcV^` TWV^XeZ	Xe~{TWh\f�`\mcf�`NRemcRUTWVYX[Z	XU~�Re_^_ibQvJbuTWf�dgbE��V^_^_Prsf4o[VYjef"Z (
� h�f"Z-qNTWh�f�buV^dBy�_�RUTcV^X[Z muf"buy\_YTcb���VY_^_srsfzbch�X���Z�ReZ\n�n\VYbc]"y�bcbcf�n (

�DGFHD� ���7�JK���� �>L������AL��{K��uM�I
� Z Tch\V^b bQTWy\n�veq ��f�`�mcf"`\Remcf�n�}�j[f�]kRUTcV^X[Z\VY] 4	� ,�
 # 4�� � & , _YV^`\VYn r\VY_�Rkv[f�mcb�RUT
n�V � f"mcf�ZpT 4�� � & , ~)mWRe]�TWVYX[Z\b�Xe~ ��( ��� q � (���� q ��( ��� q ��( � � qSReZ\n �[( � qSmuf"bu`sf�]�TWV�j[f�_Yv (
� h�f"bcf�r\VY_�Rkv[f�mcb�]"X[Z�bcV^bQTWf�n	Xe~ � � � _YV^`\VYn\b"q���� �	��� ��RUTWf�m�dgX[_Yf"]�y\_^f�b"q\RUZ\n 
 _ � V^X[Z\b
XU~�f���yNRe_6Z�y\dtrsf�m>Reb 4�� � & , _^V^`�V^n\b�TWX � f"f�`�Tch\fB]�hNRemuo[fBZ\f�y�TWmcRe_^V�T�v (5& _^_ V^Z\V�TWV�RU_]�X[Z�}Noey\mWRUTcV^X[Z�b���f"muftr\y\VY_YT�y\`;r\Rebcf�n;X[Z;RUZ�f���y\VY_^VYr\mWRUTcf"n$hpv n�mWRUTcf"n 4 ,6,�
 _^VY`\V^n
r�V^_�Rkvef"m�� � � �! �( � h\f	V^Z\V�TWV�RU_�]�X[Z�}No[y�mWRUTcV^X[Z\b���f"muf�`\muf"`NRemuf"n TWh\f�~)X[_^_YXx��V^Z\o���Rkv %
" V^mcbQTkqpTWh�fEn\f�bcVYmcf"n ZJy�dBrsf�m 4 ,6,�
 _^VY`\V^n|d�X[_^f�]"y\_Yf"bA��f"mcfEbcf�_^f"]�TWf�n mWReZ�n\X[d�_Yv|ReZ�n
muf"`\_^Re]"f�ngrpv 4	� ,#
 b rpv|]"y�TuTWVYZ\o>T���X�f"Z\n�V^Z\o�]kRemursXeZ|~)XemAfkRe]�hg]�hNReV^Z ( ' f�]"X[Z\nPqJTcXr�y\V^_Yn 4�� � & , b�T���X f * TWmWRgh�vJn\muX ]"RemcraX[Z\bEReZ\n$T���X%$'&)(tn�X[y\r\_Yf4raX[Z\n�RUT 
 # � bcf�f
" V^o (+*\( ��~)X[m _�RUrsf�_^V^Z�o-,%��f�mcfHRUn\n\f"n�XeZBrsXUTWhBRU]�vJ_�]�hNRUV^Z\b�Xe~\TWh�f�mcf�d RUV^Z\VYZ\o 4 ,6,�
 b"qVYZ$��h�V^]�h�TWh\f�`\h\X[bu`\hNRUTcf4oemcX[y\`�b���f"muf4muf"d�X�jef"n�TcXgXer�T�ReVYZ 4�� � & , _^V^`�V^n\b ( � h�f~)mcRe]�TcV^X[Z\Re_{]�hNRUmco[f�bz��V�TWh\VYZ/TWh\f 4�� � & , h\f"Ren\o[muX[y\`\b>��f"muf|TWR � f�Z�~)muX[d�R buTcy\n�v
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" V^o[y�mcf *\( ��� 
 h\f"d�V^]"Re_ buTcmcy\]�TWy\muf"b Xe~�TWh\f T���X _^V^`�V^n\b�]"X[Z\buV^n\f�mcf�n VYZ�TWh\VYb
��X[m � �6n\V^d4v muV^bQTWXxvJ_^`\h\Xebc`\hNRlTWV^n v _Y]�h\X[_YV^Z\fA� 4	� ,�
 ,�ReZ\ngn\V^X[_Yf"XxvJ_^X * v�TWmcVYdgf�TWhpvJ_�Red �
dgX[Z�V^y\d2`\mcXe`NReZ\fA� 4�� � & , , (
RersXey�T 4	� ,�
 # 4	� � & , r\VY_�Rkv[f�mcb � ��� �  �(�� h\f|~)X[mc]�f�}Nf"_Yn�Xe~�TWh\f 4�� � & , _^VY`\V^nV^bERxjUReVY_�Rer�_^f>RUT��H�H� ( bcXe~TcbcV^dty ( Xemco # n�X���Z�_^XpRen�b ( bchpTWd�_ ( " X[m�fkRe]�h/bQvJbuTWf�d	qaf"Z�f"mcoUv
dgVYZ\V^d�V ) RUTWVYX[Z�rNRUbcf"n X[Z bQTWf"f�` n\f�bc]"f�ZpT�Re_^oeX[mcV�TWh\d � * �! ��Reb `af"mQ~)X[mcd�f"n�TWX�mcf �
_^fkRUbcf�TWh\fgV^ZpTWf�mcZNRU_A]"X[Z\bQTWmcReV^ZpTWb ( � h\f�Z R ��� `�b4muy\Z�VYZ�Tch\f ,
	+� f�Z\bcf�dBr\_Yfg��Reb
`sf�mu~)X[mudgf�ngTWX4mcf�dgXxj[fEy\Z\`\hpvJbcVY]kRe_%j[XeV^n\b�n\y\fETcXtbQTWmcy�]�TWy�mWRe_adgXJn\V�}N]kRUTcV^X[Z�b ( & ~TWf�m
TWhNRUT"q[TWh\f�bcVYdBy\_^RUTWVYX[Z\b���f"mufE`af"mQ~)X[mcd�f"n�~)X[m ��� Z�b�~)Xem�Re_^_\bQvJbuTWf�dgb (A� h\f�}NmcbQT � � Z\b
TWmWR � f"]�TcX[mcVYf"b ��f�mcf ~)X[m�`\mcf � f'�Jy�V^_^VYr\mWRlTWV^XeZgRUZ\n TWh\fE_�RebQT * � Z�b�TWmcR � f"]�TWX[muV^f�b���f�mcf ~)Xem
nNRUT�R|ReZ\Re_YvJbcVYb (

� DGFHDGF �� �������{K��uM�I L�������� K�����I+O�O��������������uM�I

 � ����� 	  � 	 � ����� � ���

& mcf"R `sf�m+_^VY`\V^n$V^bEX[Z\fBXU~ Tch\fBd�X[buTE~)y\Z\nNRUdgf�Z�TWRe_^_�v$]�hNRemWRU]�TWf�mcVYbuTWVY]t`\muX[`af"muTcV^f�b+Xe~
dgf�dBr\mWRUZ\f"b�TWhNRUTt]kReZ�rsfgdgf"Rebcy\muf"n jJV�R$f * `af"mcVYdgf�ZpT�Re_�TWf�]�h\Z\V ��y\f�b � ��� 7  �(	� TBVYb
]"_^Xebcf"_�v�mcf"_^RUTWf�ngTcXBXeTWh�f"mS`\hpvJbcVY]kRe_ ��yNReZpTWV�TWV^f�b�Xe~ d�f"dtr\mWReZ�f"b�buy\]�h$Reb�Xemcn\f�mcV^Z�oBXe~
h�vJn\muX ]"RemcraX[Z�]�hNRUV^Z\b�ReZ�n�n�vJZNRed�V^]Sraf"hNRkjJV^Xem6Xe~adgf�dBr\mcReZ\f�_YV^`\VYn\b ( � ZBTWh�V^b6bQTWy\n�veq
Remcf"Rz`af"m�_YV^`\VYnB�SReb�Re_YbcX>f"d�`\_YX�vef"n Reb ReZ|V^Z\n\VY]kRUTcX[mAXe~sf���y\VY_^V^r�mWRUTcV^X[ZBXU~-Re_Y_\r\VY_�Rkv[f�m
buvJbuTcf"d�b (
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" VYo[y\muf *\(+* R�buh\Xx��b�Tch\fSRemufkR�`sf�m�_YV^`\VYnzXe~NRe_Y_pbuvJbuTcf"d�b6Reb�R�~)y�Z\]�TcV^X[Z�Xe~ 4�� � & ,~)mcRe]�TcV^X[Z ( � h\f�Rkjef"mWRUo[f�Remcf"R `sf�m _^V^`�V^n VYZ�R `\y\mcf 4	� ,#
 r\VY_�Rkv[f�m �SRUb�TWR � f�Z
~)muX[d Rz`\mcf�j VYX[y\b buTcy\n�vgReraX[y�T 4	� ,�
 # 4	� � & , r\VY_�Rkv[f�mcb"q���h\f�mcfETch\f�bWRed�f�~)Xemc]"f}\f"_^n	`NRemcRedgf�TWf�mcbE~)Xem 4	� ,�
 ��f"mufBy\bcf�n ( � h�f4jURe_^y�f ��� 	 # ��� � �!�
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RUmcfkR�`sf�mg_YV^`\VYn V^Z=R�`\y�mcf 4�� � & , r�V^_�Rkvef"m��SRUbg~)X[y\Z�n=TWX�rsf ��� 	 # ��� 7 � *�	
��� ��� � Z\d  (6� h\fSf * `sf�mcV^d�f"ZpTWRe_�d�fkRebuy\mcf�dgf�ZpTWb6Xe~aRUmcfkR+`af"m�_^VY`\V^n4V^Zt`�y\mcf 4�� � & ,RUZ\n 4	� ,#
 # 4�� � & , dgV * Tcy\mcf r�V^_�Rkvef"mcb�q TcX�Xey\m � Z\Xx��_^f"n�o[feqHRUmcf buTcV^_Y_S_�Re] � VYZ\o (� Z�R$muf"]�f"ZpTtf * `sf�mcV^d�f"ZpTWRe_AbuTcy\n�v � ��� #! qiTch\f RUmcfkR�`af"mz_^VY`\V^n/VYZ�R�`\y\muf 4�� � & ,r�V^_�Rkvef"mz�SRebBRebcbuy\dgf�n�TWX	rsf ��� � � Z\d  rNRebuf"n X[Z�TWhNRUT4Xe~�R 4�� ,� r\VY_�Rkv[f�mtReZ�n
d�X[_Yf"]"y�_�Rem4dgXJn\f"_YV^Z\o ( 0EXx��f�j[f�m"qS]�X[Z\buV^n\f�mcV^Z�o�R/`\muf�jJV^Xey\bgd�X[_Yf"]"y�_�Rem4n�vJZNRed�V^]"b
bQTWy\n v;Xe~A]"RUTWVYX[Z\VY]4_YV^`\VYn\b � ��� �  ReZ\n�X[y\m muf"buy\_YTcb"qP��fBbcy�o[o[f"bQT>TWhNRlT TWh�V^b ]�X[y\_Yn;rsf
RUZ	y\Z�n\f"m � f"bQTWVYd RUTcV^X[Z (
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" V^o[y\muf *\( * ��� R , & j[f�mWReo[f�Remcf"R�`af"m�_^VY`\V^n RebgR�~)y�Z\]�TcV^X[Z Xe~ Tch\f 4�� � & , ~)mcRe] �TcV^X[Zz��_^f�~T', ( & _Y_\TWh\f�f"mumcX[mub�f�buTcV^dgRUTWVYX[Z\bAV^Z|TWh�V^b�buTcy\n�vgRemcf�]"Re_^]�y\_�RUTcf"ngReb�buTWReZ\nNRemun
n�f�jJV�RUTcV^X[Z�y\Z\_Yf"bubSXeTWh�f"mu��VYbcfEV^Z\n\VY]kRUTcf"n ( � r , � RebubSn\f"Z�bcVYT�v�`\muXe}N_Yf Xe~ 4�� � & , ~)X[mRU_^_-buV^dBy\_^RUTWf�n buvJbuTcf"d�b (

� Z " VYo ( *�( * R ql��fH]kReZtfkRebuV^_Yv�X[r�bcf"mQj[f�R `\RemWReraX[_YV^]�rsf�hNRkjJV^X[m�Xe~aRemcf"R `af"m6_YV^`\VYntReb
R�~)y\Z\]�TWV^XeZ4Xe~�]kRUTcV^X[Z�V^]A_^VY`\V^n>~)mcRe]�TcV^X[Z ( ' VYdgVY_�Rems`\h\f�Z\X[d�f"Z\X[Z4�SReb�Re_YbcX�X[r�T�RUV^Z\f�ntV^ZRHd�X[_^f�]"y\_^RemPn v Z\RedgVY]"b buTcy\n�v � ��� �  RUb-��f�_^_�Reb V^Z>f * `sf�mcV^d�f"ZpTcb � ���	�! ( � h\V^b _�RlTWf"mcRe_
]�X[d�`\mcf�bcbcVYX[ZtXU~NTWh\f�r\V^_^Rxvef"mub{RUT�d�X n\f�buT6RedgXey\ZpTWb Xe~N]kRlTWV^XeZ\V^]�_^VY`\V^n�b"qUReb�buy\o[o[f�buTcf"n
rpv�R�mcf�]"f"ZpT TWh\f�X[mcf�TWVY]kRe_pbQTWy\n�v � ������ qlV^bin\y\f�TWXHTch\f�]�_^X[buf�`NRe] � V^Z\o�Xe~ Z\f"y TWmWRU_J_YV^`\VYn\b
RUmcX[y\Z�nB]kRUTcV^X[Z�V^]�_^VY`\V^n\b muf"bcy�_YTWVYZ\oE~)muX[d TWh�fSf"_Yf"]�TcmcX[bQT�RUTcV^]�RUTcTcmWRe]�TWVYX[Z\b rsf�T���f�f"ZBTWh�f
n�V^`aX[_�Rem ,D� , j[f�]�TcX[mcb�V^Z 4	� ,�
 _^V^`�V^n\b ReZ\n/TWh\f|]"RUTWVYX[Z\V^] 4�� � & , h\fkRUn\o[mcXey\`\b (& T4h\VYo[h\f"m�`af"mc]�f"ZpT�RUo[f Xe~�]kRUTcV^X[Z�V^]|_^VY`\V^n\b�q-TWh\f Remcf"R$`af"m�_^VY`\V^n�f * `\ReZ\n\b4rsf�]kRey\buf
XU~�Tch\f�f"_Yf"]�TcmcX[bQT�RUTcV^]�muf"`\y\_YbcVYX[Z\b>raf�T���f"f"Z�]kRUTcV^X[Z�V^]t_YV^`\VYn\b (4� h\V^b>d�f"]�h\ReZ\V^bud hNRUb
raf"f�Z	]�X[Z�}Nmudgf�n	rpv�X[y�mHnNRUT�R|ReZ\Re_YvJbcVYb"qNRUb�buh\Xx��Z�raf"_YX�� (

" VYo[y\muf *\(+* r�buh\Xx��b TWh\f4d RUbcb n�f"Z\buVYT�v$`\mcXU}N_^f4Xe~ 4�� � & , _^VY`\V^n\b�VYZ;Re_Y_ir\V^_^Rxv �f�mcb�q ��h\f�mcf>V^ZpTcf"mcn�V^o[V�T�RUTcV^X[Z�� � � �  Xe~ 4�� � & , �SReb�X[r\bcf�mujef"n-q\V ( f ( q 4�� � & , _YV^`\VYn\bVYZ�X[Z�ft_^f"R " f�T+`af"Z\f�TWmWRlTWfBVYZ�TcX ReZ�XeTWh\f�mi� buf"f " V^o *\( � , (3& b+X[Z\f4]kReZ;buf"fUqPTWh\VYb � V^Z�n
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Xe~ V^ZpTWf�mcn\VYo[VYTWRUTWVYX[Z|V^b�dgX[muf bQTWmcV � V^Z\o�RlTS_^Xx��f"m � & , ��~)muX[d2Z\Xx��XeZ-q � & , mcf�~)f"mcbSTcX
4�� � & , , ~)mWRe]�TWV^XeZ (�� h\VYbtVYbtn\y\fgTWX�Tch\f ~�Re]�TtTWh\RUTBTWh�f hpvJn\mcXJ]kRemursXeZ ]�hNReV^Z�bBXe~� & , _^V^`�V^n\bARUmcfH~)X[y\mA]"RemcraX[Z\b _^X[Z�o[f"m6TchNReZ|TWh\X[bufEXU~ ,�
 ��~)muX[d Z\Xx� X[Z-q ,�
 muf�~)f"mub
TWX 4	� ,�
 , _YV^`\VYn\b ( & TA_YX�� � & , ~)mWRe]�TWV^XeZ\b"qlTWh\fHf � f�]�TAXe~%Tch\fSo[_YX[rNRe_Jf"_Yf"]�TcmcX[bQT�RUTcV^]�bV^bzTWX�]�X[Z�}NZ�fgTWh�f ]kRlTWV^XeZ\V^] � & , n\f"f�` V^Z�TWh\fgr\V^_^Rxvef"m ( & bBR$mcf"buy\_YT"q�Tch\f _YV^`\VYn\b"q
f"bc`af"]�V�Re_Y_Yv ,�
 bEX[Z$X[`\`aX[buVYTWf>_YfkR " f�Tkq\Remcfzmcf�`sf�_^_Yf"n�X[y�T���Remcn ( � h�V^b�hNReb�raf"f"Z	]"X[Z �
}Nmcd�f"n rpv Tch\f V^ZpTWf�mcn\VYo[VYTWRUTWVYX[Z�ReZNRe_�v buV^bBXU~ ,�
 bi��nNRUTWR�Z�XeT|bch\Xx��Z , ( & T|h\VYo[h\f�m
� & , ~)mWRe]�TWV^XeZ-q�TWh�f4VYZ�Tcf"mun\V^o[V�T�RUTcV^X[Z rsf�]"X[d�f"b���f"R � f�m n\y�f�TcX�Tch\f4muf"`\y�_^bcV�j[f�_Yv�f"Z �
TWmcXe`\V^]+VYZpTWf"mcRe]�TcV^X[Z�bSrsf�T���f�f"Z	h�vJn\muX ]"RemcraX[Z�]"Xemcf>Xe~�r\V^_^Rkv[f"mub (�& bHmcf�jefkRe_Yf"n$V^Z X[y�m
ReZNRe_�v buV^b�q TWh�f TWXeTWRe_PdgRebubSn\f"Z�bcVYT�v RUTSTWh�f+r\V^_^Rkv[f"m�]"f"ZpTcf"mH�SRUbS��f�_^_-]�X[Z\bcf�mujef"n	ReZ\n
V^Z\n\f�`sf�Z\n\f�Z�T�Xe~�TWh\f � & , ~)mcRe]�TcV^X[Zz��nNRUTWRBZ\XeT�bch\Xx��Z ,

" V^o[y�mcf *�( � � & bcZNRe`�bch\XeT�Xe~ Tch\f 4	� ,�
 # 4�� � & , _YV^`\VYn r\VY_�Rkv[f�mSRUT � & , ~)mWRe]�TWV^XeZXe~ � ( ��� q���h\f�mcf$buTWmuX[Z\o�V^ZpTWf�mcn\VYo[VYTWRUTWVYX[Z�Xe~ 4�� � & , _^V^`�V^n\bBVYb|bch\Xx��Z ( 4�� � & ,_^V^`�V^n\bERemcf�buh\Xx��Z�VYZ;v[f�_^_^Xx� ( 
 _ � Remuf�bch\Xx��Z�V^Z/muf"n ( � RUTcf"m+d�X[_Yf"]"y�_^f"b+Remcf�Z\XUT
bch\Xx��Z	~)XemH]"_�RUmcVYT�v (

" V^o[y\muf *\( � R bch\Xx��b�TWh\f�f�jeX[_^y�TcV^X[Z�Xe~�j[f"mQTWVY]kRe_�`aX[bcV�TWV^XeZ\b>Xe~Sn�V � f"mcf�ZpT4]�h\RemWRe] �TWf"muV^bQTWV^]ERUTcX[dgb ��VYTch mcf"bu`sf�]�TSTcXBTWh\f ]"f"ZpTcf"mHXe~iTch\f+_^VY`\V^n�r\VY_�Rkv[f�mcbHRebSR4~)y\Z\]�TWV^XeZ Xe~
� & , ~)mWRe]�TWVYX[Z ( � f|]kReZ�buf"f|TWh\f�Rkj[f�mWReo[f|`aX[bcV�TWVYX[Z;Xe~ � & , Z\V�TWmcXeo[f"Z�RUTcX[dgb f *7�
h\V^r\V�TWb�ReZ�V^Z�]"mcf"Rebcf�RUT h\VYo[h\f�m � & , ~)mWRe]�TWV^XeZ�n�y\f�TcX4_Yf"bub VYZpTWf"mun\V^oeVYT�RlTWV^XeZBXe~ � & , b (
� h\f ,�
 `\h\X[bu`\h\X[muy\bHRUTcX[d�b buh\Xx��ReZ V^Z�]"mcf"RebcfEV^Z�TWh\f�V^m�j[f"mQTWVY]kRe_a`sXebcVYTcV^X[Z�b���h�V^]�h
V^Z\n\VY]kRUTcf"bB]�h\ReZ\o[f�b�XU~ ,�
 V^ZpTWf�mcn\VYo[VYTWRUTWVYX[Z (;� h\f ,�
 Z\VYTcmcX[o[f�Z�RUTWXedgbBoeX/dBy\]�h
h\V^o[h�f"m�ReZ\nBTWh�fSn\V^bQT�ReZ�]"f�raf�T���f"f�Z ,#
 Z\V�TWmcXeo[f"ZtRUTWX[d�b�ReZ\n � & , Z\VYTcmcX[o[f�ZBRUTcX[d�b
mcf"dgReVYZ\bzRe_^d�X[bQTz]"X[Z\bQT�ReZpT ( � VYTch�Tch\fgVYZ\]"mufkRebufgVYZ � & , ~)mWRe]�TWV^XeZ-qiTWh\f 
 _ � V^X[Z�b
dgXxj[f�TcX���Remun�TWh�fgd�f"dBr�mWReZ\f|buy\mu~�Re]�f ( & bz��f�]kReZ�bcf�feq{XeZ�Rkj[f�mWReoefeq TWh\f�dgf�d �
r\mWReZ�f # ��RUTWf�mSV^ZpTcf"mu~�RU]"f+d�Xxj[f"b�TWXx�SRUmcn TWh�f �SRlTWf"mH`�hNRebcf+RUTSh\VYo[h\f�m�`af"mc]�f"ZpT�RUo[f>Xe~
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� & ,�(N� h\V^b�V^bHn\y\f+TcX\q\X[Z�X[Z�f>hNReZ\n-q TWh\f>f * VYbuTcf"Z\]�f4Xe~ _YX[Z\o[f�m � & , hpvJn\mcXJ]kRUmcraX[Z
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" V^o[y\muf *\( � � ��R , � R * V^dgR�XU~�Tch\f;n\f�Z\bcV�T�v `\muXe}N_Yf"b ~)X[mgn\V � f"muf"ZpT ]�hNRUmWRe]�TWf"muV^bQTWV^]RlTWX[d�b�Remcf�buh\Xx��Z�Reb ~)y\Z\]�TWV^XeZ\b�Xe~ � & , ~)mcRe]�TcV^X[Z ( ��r ,���f�_�RUTcVYj[f/`�mcXeTcmcy\buV^X[Z\b
XU~ � & , bB��V�TWh muf"bu`sf�]�T�TWX�Z\f"VYo[h�rsX[muV^Z\o ,�
 bB��VYTWh�n\V � f"muf"ZpT�mWRUn\V^VA~)X[m4Z\f"VYo[h�rsX[mbufkRemu]�h\V^Z�o\qN]kRe_Y]"y\_^RUTWf�n$RUT � & , ~)mWRU]�TWVYX[Z�Xe~ ��( � ��(
buh\Xx��b�TWh�fE_YX ]"Re_N`\mcXUTWmcy�bcV^XeZ\b�XU~ � & , _^V^`�V^n\b6��V�TWh�mcf"bu`sf�]�TSTcX�Tch\f"VYm ,�
 Z\f�V^o[h�raX[mcb
RlTS_^Xx� � & , ~)mWRe]�TWVYX[Zz� ��( ��� ,Wqp��h\f"muf+TWh\f jef"mQTWV^]"Re_a`sX[buVYTcV^X[Z\b Xe~ o[_�vJ]"f"muX[_Pr\Re] � rsX[Z�f
RUmcfBy\buf"n;~)X[m ]�hNRemWRU]�TWf�mcV ) V^Z�o TWh\f4j[f"mQTWVY]kRe_ `sXebcVYTcV^X[Z�b Xe~ ,�
 bzReZ\n � & , b ( & b>X[Z\f
]"ReZ buf"feq6Tch\f � & , _YV^`\VYn\b�Remcf�_^XJ]kRUTcf"n�n\f"f�`sf�mtTWhNRUZ�TWh\f�V^m ,�
 Z\f"VYo[h�rsX[mub ($� h\V^b
VYb4VYZ Reoemcf"f�dgf�ZpTt��VYTch�f * `af"muV^d�f"ZpT�RU_�X[r�bcf"mQjURUTWVYX[Z\b � ��� #! ( � Z�TWh\fgXeTWh�f"m�hNReZ\n-qV�TBRU_^bcX�]kReZ raf n\f�mcV�j[f"n TchNRUT4TWh\f Z�fkRemuf"buT ,#
 bBRemcX[y�Z\n � & , b�Remcf Re_^buX;_^XJ]kRlTWf"n
n�f"f"`af"mE]"X[d�`NRemuf"n�TWX�XeTWh�f"m ,#
 b�qsbuV^Z\]�f�Tch\f�mcf"_^RUTWV�j[f>j[f�muTcV^]kRU_i`sX[buVYTcV^X[Z\b�Xe~ � & , b
oeX>n\f"f�`sf�m���h�f"Z�dgX[mufSZ\f�V^o[h�raX[mcVYZ\o+_^VY`\V^n�b6RemufH]"X[Z\buV^n\f�mcf�n (6� h\VYbAX[r\bcf�mujURUTcV^X[Z�hNRUb
Z�XeT�rsf�f"Z	mcf"`aX[mQTWf"n$raf�~)X[muf (

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

 XeZ\bcVYbuTWf�ZpT4��V�TWh/TWh\f|raf"hNRkjJV^Xem>X[r\bcf�mujef"n�~)X[mETWh\f�RemufkR�`sf�m>_^V^`�V^n-qPTch\f|X[mcn�f"m>`NR �
mcRed�f�TWf�m�Xe~ 4	� ,�
 TWReV^_YbBV^Z\]�mcf"Rebcf�bgRUbBTWh\f 4�� � & , ~)mcRe]�TcV^X[Z VYZ\]"mufkRebuf"b"q�V ( f ( q R]�X[d�`\mcf�bcbcVYX[Z$Xe~{Tch\f4d�f"dtr\mWReZ�f�VYb�Re]"]�X[dg`\ReZ\V^f�n	rpv�f�Z\hNReZ\]�f"n/X[mun\f"muV^Z\o|Xe~{Z\X[Z �
`aX[_^RemSRe]�vJ_P]�hNReVYZ\b (�� h\f>`�y\mcf 4�� � & , r\V^_^Rxvef"mSbuh\Xx��bSTWh\f>_YXx��f�buT�X[mun\f"muV^Z\oBXU~{RU_^_bQvJbuTWf�dgb-� Z\XeTEbch�X���Z , (


 X[d�`NRemuf"n�TWX 4	� ,#
 # 4	� � & , � ��� �  qeTWh\f �
�
� � � jURe_Yy\f"bAXU~aTch\fShpvJn\mcXJ]kRUmcraX[ZTWReV^_Yb�XU~ 4	� ,#
 ql~)X[m 4	� ,#
 # 4�� � & , buvJbuTcf"d RlT6bWRUdgfS]�X[Z\]�f"ZpTWmcRUTWVYX[Z�Xe~%]kRlTWV^XeZ\V^]

_YV^`\VYn\b"q\Remcf�bc_YV^o[hpTW_�v _YX���f"mHTch\mcX[y�o[h\X[y�T�TWh�f���h\Xe_^fz]�hNReVYZ (S� h\VYb�VYb"q%`\muX[rNRer\_�v[qNn\y�f
TcX+TWh\f�y\Z\bWRlTWy\mcRUTWf�n 4�� � & , h�vJn\muX ]"RemcraX[Z�]�hNRUV^Z\b�q[��h\X[bcfHT���X $'&)(Hn\X[y�r\_^fSraX[Z\n�bn�V^buTcy\mcr�TWh�f�Xemcn\f�mcV^Z�o�Xe~{hpvJn\muX ]"RemcraX[Z$]"X[muf�XU~{TWh�f�r�V^_�Rkvef"mcb (
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" V^o[y�mcf *�( 7 �	��R , 4 f"y TWf"muV^y\d X[mun\f"mB`\RemWRed�f�Tcf"m �
�
� � � Rkjef"mWRUo[f"n�Xxj[f�m�bcZ � � ReZ\n

bcZ � � ]�h\ReV^Z\b�~)X[m 4	� ,�
 ~)Xem�Re_^_\bQvJbuTWf�dgb-� _^f�~T', ( � r , 4 f�y�TWf�mcV^y�d X[mcn�f"m�`NRemcRedgf�TWf�m
�
�
� � � Rkj[f�mWReo[f�n Xxj[f�m4TWh�f 4�� � & , bcZ � � ReZ�n�bcZ � � RUbtR ~)y\Z\]�TWV^XeZ�Xe~ 4�� � & ,~)mWRe]�TWV^XeZz� mcVYo[hpT', ( " X[m�Z�y\dBraf"mcVYZ\o�Xe~�Re]�v _ ]�hNRUV^Z;RlTWX[d�b�V^Z 4	� ,#
 ReZ\n 4�� � & , qbcf"f " VYo ( *�( � (

����� ��� � � � � � ����� ������� � � ����� � ��� � ��� � � �  �� ���  ���   � ��� � �
� h\f�h�fkRen\oemcX[y\`�b�Xe~ ,#
 d�X[_Yf"]"y�_^f"b `aX[bubcf"bub;n\VY`sX[_Yf/dgXedgf�Z�Tcb$Re_^X[Z�o�Tch\f ,D��,
j[f"]�TWX[mubi� buf"f " V^o ( *\( � ,�q>Tch\f Xxj[f"mcRe_^_4X[mcVYf"ZpT�RlTWV^XeZ Xe~|��h\V^]�h�oemcfkRlTW_Yv�]"XeZ�TcmcVYr\y�TWf�b
TWX/f"_Yf"]�TWmcXebuT�RlTWV^] `aXeTcf"ZpTWV^Re_SRe]�mcX[bub�TWh\f�r\VY_�Rkv[f�m�� ��� �  �(�� Z=`\y�mcf ,�
 _YV^`\VYn r\V^_^Rkv �
f"mcb�q Tch\f�n\V^`aX[_^Remth\f"Ren\o[muX[y\`\b�~)X[mud ,�
@� ,�
 ]�h\Remco[f�`NRUV^mcbBjJV^R�f�_^f�]�TWmuX[buTWRUTWVY] RUT �
TWmWRU]�TWVYX[Z;raf�T���f"f�Z�]�h\X[_YV^Z\ftdgf�TWhpvJ_6o[mcXey\`\b>Xe~ X[Z\f ,�
 dgX[_Yf"]�y\_^ftReZ\n/`\h\Xebc`\hNRlTWf
X[m ]kRUmcraX[Zpv _>X * vJo[f"Z�RUTcX[dgb Xe~BRUZ\XeTWh�f"m d�X[_^f�]"y\_Yf � � � �  ( � h\f�mcf�~)Xemcfeq V^Z `\y\muf,#
 r\VY_�Rkv[f�mcb"q6Tch\f h\f"Ren\o[muX[y\`\b�RU_^V^oeZ�TWh�f"d�bcf"_�j[f�bgRU_^d�X[buT4`NRemcRe_^_Yf"_�TWX;TWh�f dgf�d �
r\mWReZ�f # ��RUTWf�m|V^ZpTWf�mu~�Re]�f (�& b�]"RUTWVYX[Z\VY] � & , b|��f"muf	VYZpTWmcXJn\y\]�f"n�V^ZpTcX;TWh\f�r\VY_�Rkv[f�m
buvJbuTcf"d�b"qJR>`\mcX[Z�X[y\Z\]�f"n�mcf"XemcV^f�ZpT�RUTcV^X[Z�Xe~%Tch\f ,���, j[f�]�TcX[mcb��SRUb�~)Xey\Z\n ( & bAbch\Xx��Z
V^Z " VYo ( *\( � R�qaTWh\f ,D��, j[f�]�TWXemcbz`sXeV^ZpT>X[y�T���Remun�TcX TWh\fB��RUTWf�m>`\hNRebuf�Reb+TWh\f � & ,
~)mWRe]�TWV^XeZ�V^b4V^Z\]�mcf"Rebcf�n ( � X[muf"Xxj[f�m"q6Tch\f mcXUT�RUTcV^X[ZNRU_ d�XeTcV^X[Z\bzXe~HTch\f ,D� , j[f�]�TWXemcb
Remcf>d�X[mcf ]"X[Z\bQTWmcReV^Z\f�n$RUT�h\V^oeh\f"m � & , ~)mWRe]�TWV^XeZ-q\RebHVYZ\n\VY]kRUTcf"n rpv d�fkRebuy\mcf�dgf�Z�Tcb
Xe~iTWh\f>muXeT�RlTWV^XeZNRe_aRey�TcX ]�X[mcmuf"_�RlTWV^XeZg~)y\Z\]�TWVYX[Z\bSXe~ Tch\f ,D� , jef"]�TcX[mcb-� bcf�f " V^o ( *\( � r , (
� h\V^b�mcf"XemcV^f�ZpT�RUTcV^X[ZgReZ\n ]�X[Z\bQTWmWRUV^Z\f�n n�vJZNRed�V^]"b Xe~iTch\f ,D� , j[f�]�TWXemcbSmuf"bcy�_YTWb�~)mcX[d
TWh\f�buTcmcX[Z\o	f"_Yf"]�TcmcX[bQT�RUTcV^]|V^ZpTcf"mWRU]�TWVYX[Z�rsf�T���f�f"Z�Tch\f ,D� , jef"]�TcX[mcbBReZ\n�`aX[buVYTWV�j[f�_Yv
]�hNRemcoef"n � & , o[mcX[y�`\b"q-n�f"Z\XeTcf"n�Reb � & ,�� ,�
 `NRUV^mcb-� bcf�f " VYo ( *\( # RgReZ\n *\( # r , (+� Z
ReZNRe_�v buV^b�q�R ,�
@� ,�
 X[m � & ,D� ,#
 ]�h\Remco[f|`NRUV^m>V^bzbcReV^n�TWX ~)X[mud�VY~�R ,�
 Xem � & ,
Z\VYTcmcX[o[f�Z buTWRxv�VYZ TWh\f>}NmubuT�]"XJX[mcn�V^ZNRUTcV^X[Z bch\f�_^_iXe~{R ,#
 `\h\X[bu`\h\X[muy\b RlTWX[d (


 Xedg`NRUmcf"nBTcX+TWh\f ,�
@� ,#
 ]�hNRemuo[fH`NReVYmcb�qeTWh\f � & ,�� ,�
 ]�hNRemuo[fS`NRUV^mcb6RemcfSd�X[muf
f"Z\f�mco[f�TWV^]"Re_^_�v `\muf�~)f"mcRer\_Yfeq-RUb bcy�o[o[f"bQTWf�n/r�v$TWh�ftmWRUn\V�Re_ n\VYbuTcmcV^r�y�TWVYX[Z$~)y�Z\]�TcV^X[Z\bEXe~,#
 ReZ�n � & , Z\V�TWmuX[o[f"Z RUTWXedgb RemcX[y�Z\n ,�
 `\h\X[bu`\h\X[muy\b�RUTWXedgb�q�Reb bch�X���Z VYZ
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" V^o[y\muf *\( � � � R , , muX[rNRer�V^_^V�T�v n\VYbuTcmcV^r�y�TWVYX[Z ~)y\Z\]�TWV^XeZ�Xe~�TWh\f4ReZ\o[_Yf � raf�T���f"f�Z�TWh�f,D��, j[f"]�TWX[m-� ,�
 ,ARUZ\n�Tch\fHr\VY_�Rkv[f�mAZ\X[mcdgRe_ ( ��r , ��XeT�RlTWV^XeZNRe_ Rey�TWXJ]"Xemcmcf�_�RUTcV^X[Z4~)y\Z\] �
TcV^X[Z�b+Xe~ TWh\fB}NmubuT - f"o[f�Z\n\muf�`aX[_�v Z�X[dgV^Re_i~)X[m ,D� , jef"]�TcX[mcbzVYZ�Tch\f ,�
 d�X[_^f�]"y\_Yf"b
RlT�n\V � f"muf"ZpT � & , ~)mWRe]�TWVYX[Z\b (

" V^o[y\muf *\( # �B� R , & buZNRe`\buh\XeT�Xe~�R � & , ~)X[mudgVYZ\o ]�hNRemuo[f�`NReVYmcb+��V�TWh;TWh�mcf"f ,�
 b (
��r , & bcZNRU`\bch\XUT�Xe~PR � & , _^VY`\V^nt~)Xemcd�V^Z\o>]�hNRUmco[f�`NReVYmcb6��V�TWh�~)X[y\m ,�
 b (A� h�f � & ,
Z�VYTWmuX[o[f�Z�RUTWX[d�b�Remuf bch\Xx��Z V^Z�mcf�n-qA��h\V^_Yf TWh�X[bcf�V^Z ,�
 Remcf buh\Xx��Z=VYZ X[mWReZ�o[f (
� h�f4`\h�X[bc`\h�X[mcy\b�RUTcX[d�b�Remcfzbch�X���Z	V^Z�r\_Yy\f (
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" V^o ( *\( ��� R (>� Z�R TWh�f"X[muf�TWVY]kRe_{dgXJn\f"_ q - f�jURen�Z�v��������	�tbcy\o[oef"buTcf"n�TWhNRlTkq-VYZ/dgV * f�n
]kRUTcV^X[Z\VY]gr�V^_�Rkvef"mcbtRUT�_YX�� � & , ~)mWRU]�TWVYX[Z-q TWh\f�mcf bch�X[y\_^n�rsf ,�
 ]"_Yy\buTcf"mub|RemcX[y�Z\n
V^Z\n\V�jJV^n\yNRU_ � & , _^VY`\V^n�b ReZ�n ��VYTWh�V^Z Tch\f"buf/]"_^y�buTWf�mcb�qE_YV^`\VYn\b�Remcf/RU_^bcX�bcy\o[oef"buTcf"n
TWX�`\Re] � ]"_^Xebcf"mzTWX	fkRe]�h XUTWh\f�m"q���h�V^]�h _YfkRen\bzTWX$TWh\fg_�RUTcf"mcRe_A]"X[d�`\muf"bcbuV^X[Z�Xe~STch\f
r\V^_^Rxvef"mub (
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" V^o[y�mcf *\(�� � � ��R , �ERen�V�Re_�n\VYbuTWmuV^r\y TWV^XeZ�~)y\Z�]�TWVYX[Z\b�Xe~ ,�
 RUZ\n � & , Z\VYTcmcX[o[f�ZBRUTcX[d�b
RemcX[y�Z\n ,�
 `\h\Xebc`\h\Xemcy\b RlTWX[d�b RlT � & , ~)mWRU]�TWVYX[Z Xe~ ��( ����( ��r , 
 XJX[mcn�V^ZNRUTcV^X[Z
ZJy�dBrsf�m�n\V^bQTWmuV^r\y�TcV^X[Z�Xe~ 4	� ,�
 `\h\Xebc`\h\Xemcy\b�RUTcX[d RUmcX[y\Z�n 4�� � & , Z\VYTcmcX[o[f�ZRUTWX[d RUT�n\V � f�mcf"ZpT � & , ~)mcRe]�TcV^X[Z\b (
0�Xx��f�j[f"m�qNTWh\VYbSdgXJn\f�_P`\muX[`sXebcf"n�rpv - f�jURen�Z�v
�������	�^q�Re]"]�X[mcn�V^Z\oBTcX�X[y\mSX[r�bcf"m �

jeRlTWV^XeZ\b"qJ`\mcXerNRer\_�vgXxjef"m � f"bQTWV^dgRUTcf"n Tch\f bQTWmcf�Z\oeTch Xe~iTWh\f � & ,�� ,�
 `\ReV^mubi� n\f�Z\XeTcf"n
Reb ,�
@��� & , rsXeZ\n V^Z Tch\f"VYm�bQTWy\n�v�,�Re_�TWh\Xey\o[h Tch\f�v �Jy\Re_^V�T�RUTcVYj[f�_Yv�XemSf�jef"Z ��yNReZpTWV �
T�RUTcVYj[f�_Yvt`\mcf�n\V^]�TWf"n|TWh�f�_^RUTWf�mWRe_�]"X[d�`\mcf�bcbuV^X[Z�Xe~aTWh\f�r\VY_�Rkv[f�mcb RebA~)y\Z\]�TWV^XeZ\bAXe~ � & ,
~)mWRe]�TWV^XeZ (4� Z�TWh�f"V^m dgXJn\f"_ qPTWh�f � & , h\fkRUn\o[mcXey\`�ReZ\n�VYTWb Z\f"VYo[h�rsX[muV^Z\o ,D��, j[f"] �
TWX[mub+Re_YV^o[Z$V^Z	_^V^Z�feqaReZ\n-qsV^Z	_^Xx� � & , ~)mWRe]�TWV^XeZz���� ����� ��� � 7 , ,�
 b+`NRe] � RemcX[y�Z\n
� & , V^Z h\f * Reo[XeZNRe_>RemumWReZ�o[f"d�f"ZpT � V ( f ( q�]"XJX[mun\V^ZNRlTWV^XeZ Z�y\dBraf"m Xe~ ,�
 RemcX[y�Z\n
� & , VYb � , (6� h\VYb�VYb"qJh\Xx��f�j[f"m�qNZ\XeT�Rt`\muX[`sf�m�bu]"f�ZNRemcVYX\q Re]"]�X[mcn\VYZ\o4TcXBX[y\m�ReZNRU_YvJbcVYb
Xe~ n�V^buTcmcVYr\y�TWVYX[Z Xe~ ]"XJX[mcn\VYZNRUTcV^X[Z Z�y\dtrsf�mgXe~ ,�
 b RUmcX[y\Z�n � & , b"qSReb|bch\Xx��Z VYZ
" V^o ( *\( ��� r (3& bEX[Z\fB]"ReZ;buf"feqPf�j[f�Z/V^Z�R _^Xx� � & , ~)mWRe]�TWVYX[Z�Xe~ � ( ��� qa��h\f�mcftTch\f"muf
V^bHdBy\]�h�f * ]�f"bub Xe~ ,�
 b"qaR�d R � XemcVYT�vgXe~ � & , b�~)Xemcd ]�h\Remco[fz`NRUV^mcbS��V�TWh�X[Z\fUq\T���X�q
ReZ\n�Tch\mcf�f ,�
 b (�
 _Yy\buTcf"mub+]"X[ZpTWReV^Z\VYZ\og}�j[fBX[m�d�X[mcf ,#
 b+Remcf4Z\f�jef"m ~)X[y�Z\n;V^Z;Re_^_
TWmWR � f"]�TcX[mcVYf"b (6� h\V^b�bcy\oeo[f"bQTWb�TchNRUT TWh\f�mcfEf * V^bQTHRzZJy�dBrsf�m�Xe~��ubcdgRe_^_��>]"_Yy\buTcf"mcb�]"f�Z �
TWf"muf"n|X[Z � & , b"qJ]"XeZ�TWReV^Z�V^Z\o T���XzX[m{Tch\mcf�f ,#
 b ( � X[muf"Xxj[f�m"qpTWh\f � & , h\fkRen�o[mcX[y�`\bReZ\n�TWh\f�V^mHZ\f�V^o[h�raX[mcVYZ\o ,���, j[f"]�TWX[mub RUmcfzZ\XeTERe_YV^o[Z\f�n�V^Z�_^VYZ\f+f�jef"Z/RlT�jef"mQv�bch\X[mQT
n\V^bQT�ReZ\]�f (�� Z Xey\m�ReZNRU_YvJbcVYb"qATWh\f�Rkjef"mWRUo[f�n\V^bQT�ReZ\]�f rsf�T���f�f"Z ,�
 bgRUZ\n � & , b|VYb
~)X[y\Z\n�TWXtraf�bch\X[mQTWf�m�TWh\ReZgTchNRUT�rsf�T���f�f"Z ,�
 b"q\RUb�VYZ\n\V^]"RUTWf�n rpv|T���X � n\VYdgf�Z\bcVYX[ZNRe_
mWRen\V^Re_Nn\VYbuTWmuV^r\y TWV^XeZ|~)y�Z\]�TcV^X[Z\b�rsf�T���f�f"Z ]�f"ZpTWf�mSXe~-dgRebub�Xe~i_YV^`\VYn\bi��bcf"f " VYo ( *�(���� R , (0EXx��f�j[f�m"qiX[y\mEnNRUTWR n\X Z\XUT+bcy�`\`sXemuT+f * V^buTcf"Z\]�f�Xe~�_�RUmco[f�Z�y\dBraf"m XU~ ,#
 ]�_^y\bQTWf"mub
]"f"ZpTcf"mcf�n�rpv � & , b RlT�_^Xx� � & , ~)mWRe]�TWV^XeZ (

� h�V^btn�V^bWRUo[mcf�f"d�f"ZpTBXe~HTch\f d�XJn\f"_A��VYTch X[y\m4mcf�bcy\_�TWbtVYbtn\y�fgTWX;R	bcVYdg`�_^VY}\]kR �



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

0.0

0.2

0.4

0.6

0.8

1.0

1.2

g(
r)

 [
a.

u.
]

PC-PC

a

0.0

0.2

0.4

0.6

0.8

1.0

1.2

0.0 0.5 1.0 1.5 2.0 2.5

g(
r)

 [
a.

u.
]

PC-TAP

b

0
20
40
60
80

100
120
140

0.0 0.1 0.2 0.3 0.4 0.5

N
to

ta
l p

ai
r

χTAP

d
TAP-PC pair

PC-PC pair

0.4

0.8

1.2

1.6

2.0

N
pa

ir
 p

er
 li

pi
d

c
TAP-PC pair

PC-PC pair

" V^o[y\muf *�(���� �S��R , � ��X � n�V^d�f"Z\buV^X[ZNRU_amcRen\V^Re_Nn\V^bQTWmuV^r\y�TcV^X[Z|~)y\Z\]�TWVYX[Z\b�XU~-TWh\fE]"f�Z�Tcf"m �
XU~ � dgRebcb$`sXebcVYTcV^X[Z�b$raf�T���f"f�Z ,�
 _^V^`�V^n\b$RUT � & , ~)mWRe]�TWV^XeZ�Xe~ ����� ��( � r , � ��X �
n�V^d�f"Z\buV^X[ZNRU_-mWRen�V�Re_in\VYbuTcmcV^r�y�TWVYX[Z ~)y\Z\]�TcV^X[Z�b�XU~6TWh\f�]"f�ZpTWf"m � Xe~ � d RUbcb�`sX[buVYTcV^X[Z\bHraf �
T���f"f�Z ,�
 ReZ\n � & , _^V^`�V^n\b�RlT � & , ~)mcRe]�TcV^X[Z�Xe~ ����� ��( ��] , , y\dBraf"m|Xe~ � & ,��,�
 � `af"m � & , ,�ReZ\n ,�
@� ,#
 `\ReV^mi��`sf�m ,�
 ,�Rebg~)y\Z�]�TWVYX[Z\b�Xe~ 4�� � & , ]"X[Z�]"f"Z �
TcmWRUTcV^X[Z ( ��n , � XeT�RU_{Z�y\dBraf"mEXe~ � & ,D� ,�
 ReZ\n ,�
@� ,�
 `NReVYm RebE~)y\Z\]�TcV^X[Z�b Xe~ � & ,
~)mcRe]�TcV^X[Z (

TcV^X[Z XU~�Tch\f"VYmSTWh\f�X[mcf�TWV^]"Re_-n\f�bc]�mcV^` TWV^XeZ$XU~{r\VY_�Rkv[f�mHbuvJbuTcf"d�b"q%V^Z ��h�V^]�h�TWh\fzf � f"]�T�Xe~Tch\f�R ��y\f"Xey\bzbcX[_Yy�TWVYX[Z;�SRUb�]�X[Z\buV^n\f�mcf"n�TWh�mcX[y\oeh�R n\VYf"_^f�]�TcmcV^]t]"X[Z\bQT�ReZpT (�� Z�~�Re]�Tkq
RlT�dgf�dBr\mcReZ\f # �SRUTcf"mBVYZpTWf"mQ~�Re]"fUqATWh\f ��RUTWf�m�dgXe_^f"]�y\_^f�bBRemuf h\VYo[h\_Yv�`aX[_�RUmcV ) f"n rpv
Tch\f$dgf�dBr\mWRUZ\f	buy\mu~�RU]"f"b ReZ\n oemcfkRlTW_Yv bc]"muf"f�Z TWh\f$n\V^muf"]�T f�_^f"]�TWmuX[buTWRUTWVY]$VYZpTWf"mcRe] �
TcV^X[Z�bEraf�T���f"f�Z;TWh\f � & , RUZ\n ,�
 h\fkRUn\o[mcXey\`\b (�� Z�Tch\f�dgf"ReZpTWV^d�feqNTch\ftZ\f�opRUTcVYj[f
]�h\Remco[f�n ]�X[y\ZpTWf�mcV^XeZ\b Remcf�Z\XeT�f * `\_^VY]"VYTc_Yv4]"X[Z�bcV^n�f"mcf�n VYZ|Tch\f"VYmAdgXJn\f�_�qe��h\VY]�hg]�X[y\_Yn
rafEReZ\XeTch\f"m�V^d�`aX[muTWReZpT6~�Re]�TcX[mATWhNRlT�_YfkRen�b�TcX4_^Remcoef�n�f�jJV�RUTcV^X[Z�~)muX[d X[y\m�d�X[_^f�]"y\_^Rem
n�f"bc]�mcVY`�TWVYX[Z (
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]"X[mumcf"bu`sXeZ\n\b�TWX�TWh\fz]�f"ZpTWf�mEXe~ TWh�f�r�V^_�Rkvef"mcb (

� Z R4`\y\muf 4	� ,�
 bQv bQTWf�d � ��� �  qJTch\fEXxjef"mWRU_^_aZ\f"opRlTWVYjefEjURe_Yy\fEVYb ~)Xey\Z\ng~)Xem Tch\f
Rxjef"mcReo[ft��RUTWf�m>n\V^`aX[_Yf�n�y\fBTWX Tch\f ,D� , j[f�]�TWXemcbz`sXeV^ZpTWVYZ\ogXey�T��SRUmcn/TWX Tch\ft��RUTWf�m
`\hNRebuf (�� V�TWhBTWh�fHV^ZpTWmuX n\y�]�TWVYX[ZBXe~s]kRlTWV^XeZ\V^] � & , b�qJR+`sX[buVYTcVYj[f�r\y\d�`�bch\Xx��b y\`|X[Z
TWh\fz�SRlTWf"mEn\V^`aX[_Yf�]�y\mujeftn\y�f4TWX�TWh\f�f * VYbuTWf�Z\]"ftXe~�Rgn�V��sy\bcf�n\X[y\r�_^f�_�Rkv[f�m�~)X[mudgf�n
r�v � & , b>ReZ\n 
 _ � VYX[Z\bi��bcf�f " V^o ( *\( � * r , (�� Z�TWh\ft`\y\mcf 4�� � & , r�V^_�Rkvef"m"qaXxj[f�mWRe_Y_`sX[buVYTcVYj[f�jeRU_^y\fHVYb{~)X[y\Z\n�~)X[m6Tch\f�Rkj[f"mcReo[f�X[muV^f"ZpTWRUTWVYX[ZBXe~a�SRlTWf"mAn�V^`aX[_^f�b"q[��h\VY]�h�h\Reb
rsf�f"Z$n\V^bu]"y\bubcf"n	`\mcf�jJV^X[y\bu_Yv � ��� �  (
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� DGFHD � � �	� � �AL�� ��I+O �iM�I���� �����uM�I
� Z	TWh\VYb buTcy\n�veqP��fthNRkj[f�`af"mu~)Xemcd�f"n;RlTWX[d�V^bQTWV^]zd�X[_^f�]"y\_^Rem�n�vJZNRed�V^]�b bcVYdBy\_^RUTWVYX[Z\b
TcX/buTcy\n�v Tch\f f"_Yf"]�TcmcX[bQT�RUTcV^] RUZ\n buTcmcy\]�TWy\mcRe_S`\muX[`sf�muTcV^f"b�XU~Ed�V * f�n _^V^`�V^n�r�V^_�Rkvef"mcb
]�X[Z\buV^buTcV^Z\otXe~ ]kRUTcV^X[Z�V^] 4�� � & , ReZ\n ) ��VYTuTWf�mcV^XeZ\V^] 4	� ,�
 ( � f+buTcy\n\VYf"n TWh�f+f"_Yf"] �TcmcX[bQT�RUTcV^]+VYZpTWf"mcRe]�TcV^X[Z�b���VYTch\V^Z Tch\f>dgf�dBr\mcReZ\f # �SRUTcf"m�V^ZpTcf"mu~�RU]"feq�d ReVYZ\_Yv�~)XJ]"y�bcV^Z�o
XeZ�]�hNRemuo[f�`NReV^mubEraf�T���f"f�Z 4�� � & , ReZ\n 4	� ,�
 _^V^`�V^n\b (�� Z�Re_^_ 4	� ,�
 # 4�� � & ,d�V * Tcy\mcf�r\V^_^Rkv[f"mub"q�R$o[mcf"RUTBZ�y\dBraf"mtXe~ � & ,D� ,�
 ReZ\n ,�
@� ,�
 ]�hNRemuo[f `NRUV^mcbtRemcf
~)Xey\Z\n-q���h�V^]�h�r\mcf"R � ReZ�n mcf � ~)X[mcd2n�vJZNRed�V^]"Re_^_�v (�� h\f"buf4]�hNRUmco[f>`NRUV^mcb�_^fkRUn TWXBTWh�f
f * V^buTcf"Z\]�f Xe~HbuX[d�fg_YV^`\VYn�]�_^y\bQTWf�mcbt]�X[ZpT�ReVYZ\V^Z�o 4	� ,�
 btRemcX[y�Z\n 4�� � & , RUT4_^Xx�� & , ~)mcRe]�TcV^X[Z ( 0EXx��f�jef"m"qsV^Z$]"X[d�`NRemuV^buX[Z ��VYTWh�TWh�f�Tch\f"X[muf�TcV^]kRU_idgXJn\f"_i`�mcX[`aX[bcf�n
rpv - f�jURen\Zpv �������	�^qaX[y\m�mcf"buy\_YTcb buy\o[o[f�buT+dty\]�h���fkR � f"m>f"_Yf"]�TWmcXebuT�RlTWV^]zVYZ�Tcf"mcRe]�TcV^X[Z\b
raf�T���f"f�Z�Tch\f ,�
 b	RUZ\n � & , b�q+Reb VYZ\n\VY]kRUTcf"n rpv TWh�f/bcV ) f�ReZ\n�XJ]"]"y�mcmcf�Z\]"f�b�Xe~
Tch\fB]�_^y\bQTWf"mub ( � f�Remcoey\ftTWh\RUT+TWh�V^b n�V^bc]�mcf�`NReZ\]�v/RemuV^bcf�b ~)mcXed Tch\ft~�Re]�T+TWhNRlT TWh�f"V^m
d�XJn\f"_iVYb Re]�TWyNRU_^_Yv rNRebuf"n;X[Z�R�d�fkRUZ	}Nf�_^n�n�f"bc]�mcVY`�TWVYX[Z	XU~{TWh�ftd�f"dBr\mcReZ\f # �SRlTWf"m
VYZpTWf"mQ~�Re]"f (

� f$Re_^buX�ReZNRe_�v ) f TWh\f�f�j[X[_Yy�TWVYX[Z Xe~EbuvJbuTcf"d n\VYdgf�Z\bcVYX[Z\bBXe~Er\VY_�Rkv[f�mBbuvJbuTcf"d�b
RUb+R�~)y�Z\]�TcV^X[Z	Xe~6TWh�f � & , ~)mWRe]�TWVYX[Z ( & bQTWmuX[Z\o VYZpTWf"mun\V^oeVYT�RlTWV^XeZ Xe~6TWh�f 4�� � & , bVYb ~)X[y\Z\n�~)X[m$Re_^_ 4	� ,#
 # 4�� � & , dgV * Tcy\mcf�r\VY_�Rkv[f�mcb ( � h\VYb$muf"buy\_YTcb$~)muX[d TWh�f
f�_^f�]�TWmuX[buTWRUTWVY]"bB��V�TWh\VYZ TWh\f d�f"dBr�mWReZ\f # ��RUTWf�m�VYZpTWf"mQ~�Re]"V^Re_�muf"o[VYX[Z-q6��h\VY]�h=]�X[Z�}NZ�f
Tch\f _^XeZ\o[f"mBRe]�vJ_S]�hNRUV^Z\b�Xe~ 4�� � & , b�n\f"f�`�V^Z\buV^n\f Tch\f r\VY_�Rkv[f�mcb ( � Z TWh\f XeTch\f"mh\ReZ\n-q TWh\f�]"X[Z�buTWV�TWy\f�ZpTWbtXU~S_^VY`\V^n�Re]�vJ_ ]�h\ReV^Z\b�q{VYZ�muf�j[f�mcbufeq�R �sf"]�T4Tch\fgVYZpTWf"mQ~�Re]"V^Re_
f�_^f�]�TWmuX[buTWRUTWVY]"b�q���h�V^]�h hNReb raf"f�Z ]"X[Z }Nmcd�f"n rpv Tch\f;f �Pf�]�TWb�Xe~>Tch\f;_YX[Z\o[f�m Re]�v _
]�h\ReV^Z\b�Xe~ 4�� � & , b�XeZ$Tch\fz_^VY~)f � TcV^d�fEXe~ TWh�f � & ,D� ,#
 ]�hNRemcoef�`\ReV^mub (

� h\fHVYZpTWmcXJn\y\]�TWVYX[Zt]"RUTWVYX[Z\V^] 4�� � & , _YV^`\VYn\b V^ZpTWX 4	� ,�
 r�V^_�Rkvef"m{d�f"dtr\mWReZ�f�V^b
buy\o[o[f�buTcf"n q rpvzX[y\m ReZNRU_YvJbcVYb"qxTWX�_^f"Ren>TWX�]�hNReZ\o[f�b�XU~\f"_^RebuTcV^]A`\muX[`af"muTcV^f�b XU~ Tch\f�dgf�d �
r�mWReZ\f (A� h\V^b V^b�raf"]"Rey\bcfUq }NmubuT"qJTch\f _YX[Z\o[f�m�ReZ\n y�Z\bWRUTcy\mWRlTWf"n h�vJn\muX ]"RemcraX[Zg]�hNReV^Z�b
XU~ 4�� � & , o[mufkRUTc_Yv4n\V^bQTWy\murtTWh\fHd�X[muf�X[mun\f"muV^Z\o+hpvJn\muX ]"RemcraX[Z�]"XemcfSXe~%Tch\f 4	� ,�
r�V^_�Rkvef"m"qPReb buy\o[o[f�buTcf"n�rpv�X[y�m>ReZNRe_�vJbcV^bEReraX[y�TETWh\fBXemcn\f�m+`NRemcRedgf�TWf�mcb+RUZ\n/V^ZpTWf�m �
n�V^o[V�T�RUTcV^X[Z$Xe~�_^VY`\V^n�b ( � Z;TWh�f�XeTWh\f�m+hNReZ�n-qPTWh�f|RUTcTcmWRe]�TWVYjeftVYZ�Tcf"mcRe]�TcV^X[Z\b rsf�T���f�f"ZTch\f�]"RUTWVYX[Z\VY] � & , b ReZ\n ,�
 b VYbgXer\bcf�muj[f�n TWX�V^Z\n\y�]"f�buX[d�f	_YX ]"Re_Hn\V^d�f"Z�bcV^XeZNRe_
]�h\ReZ\o[f�bi� buf"f " V^o ( *\( � r , ({� h\f"bufzT���X�~�Re]�TcX[mcb�RUmcf+buy\`\`aX[bcf�n$TcX�V^Z\n\y�]"f>]�hNReZ�o[f"b�V^Z
f�_�RebQTWVY]�`\mcX[`af"mQTWVYf"b�Xe~�Tch\f�r\V^_^Rxvef"mub ( 0�Xx��f�j[f"m�q{TWh�f�d�V^]�mcX[bu]"X[`�V^]�raX[y\Z\nNRUmuv�bcV ) f�b
XU~>X[y\mgbuvJbuTcf"d�b _^VYdgV�T�y\bgTcX `af"mu~)Xemcd�V^Z\o�bcy�]�h�ReZ V^Zpjef"buTcV^opRlTWV^XeZ=rNRUbcf"n XeZ=TWh�f0�f"_�~)mcV^]�h�~)mcf�fEf�Z\f"muoev ]"Re_^]�y\_�RlTWV^XeZ\b ( � Z R4muf"]�f"ZpTHbuTcy\n�v � 7 �  qJdgXe_^f"]�y\_�RUmAn�vJZNRed�V^]"b
buV^dBy�_�RUTcV^X[Z\b�q�r\Rebcf�n X[Z R�bcVYdg`�_^f ]"X[Remcbuf � oemWReVYZ\V^Z\o�d�X n�f"_�q ��f�mcf	`sf�mu~)X[mudgf�n ~)X[m
R	dgV * f�n�r\VY_�Rkv[f�m4]�X[Z\buV^buTcV^Z\o	Xe~�Z\f�y�TWmcRe_�_YV^`\VYn\b"q�ReZ\n�X[r\bcf�mujef"n TWh�f ]�hNReVYZ�_^f�Z\oeTch
f �Pf�]�Tcb4X[Z�TWh�f�f�_�RebQTWVY]B`\mcXe`sf�muTWVYf"bzXe~�dgf�dBr\mcReZ\f"b ( � V^d�V^_^Remc_�v[q%~)y\muTch\f"mz]"Xedg`\y T�R �
TcV^X[Z\Re_pbuTcy\n\V^f�b{rNRUbcf"ntX[ZB]"X[Remcbuf � oemWReVYZ\V^Z\o�d�X n�f"_^b ]�X[y\_^n4`sXebcbcVYr\_Yvzmuf�jefkRe_�TWh\f�]�hNReVYZ
_Yf"Z\oUTWh�f �sf"]�TWb�X[Z TWh\fzf"_^RebuTcV^]>`\muX[`af"muTcV^f�b�XU~{]�hNRUmco[f�n	d�f"dBr�mWReZ\f>bQvJbuTWf�dgb (

, f * TkqA��f ��V^_Y_ muf"`aX[muTtX[y\m4]"X[d�`\y�TWRUTWVYX[ZNRe_�buTcy\n�v RersXey�T�ReZ ReZ\V^XeZ\V^] , � , (



# � ������� � � � � � � ��
 � ��� 
 � ��� ���	��
�� ��� ����� � � � ������� ���  � � � 

dgf�dBr\mWRUZ\f (

�/.�� � 8/5"7�8/5�� �	�
� % 9 :>9 ?/@A1B8;:

� D � D�� JI�K�LNM�O����PK �QM�I
, h�X[bc`\h\RUTWVYn�vJ_^o[_�v ]�f"muX[_^bi� , ( b ,�Remcf4Red�X[Z\o�TWh\fzd�X[buTERer�y\Z\nNReZpT�_^VY`\V^n�bHV^Z�ZNRUTcy\mcf (� Z h\V^o[h�f"mB`\_^ReZpTWb�q6TWh\f�v ]"X[Z�buTWV�TWy�Tcf ReraX[y�T � � w � ��� Xe~�_^VY`\V^n\b � ��� �  �(�� h\f�v�Remuf
Re_^buX+X[Z\fHXe~%Tch\fHd R � X[m{]�X[Z\buTcVYTcy\f"ZpTWb�Xe~arNRU]�TWf�mcV^Re_�d�f"dBr�mWReZ\f�b � ��� �! �� d�V * f�nB`\h\X[b �
`\hNRUTcV^n�vJ_^oe_YvJ]"f�mcX[_ # `\h\X[bu`\hNRUTcV^n�vJ_Yf�TWh\ReZ\X[_^RedgVYZ\fA� ,  , _^VY`\V^nEr\V^_^Rkv[f"mubihNRkj[f�raf"f"Zzy\buf"n
Reb d�X n�f"_^b�~)X[m�rNRe]�Tcf"muV�Re_�dgf�dBr\mcReZ\f"b � ��� 7kw � 7 �  �( � T V^b Re_^buX Z\XeTcf���X[muTch�v=TWhNRlT
`\h\X[bu`\hNRUTcV^n�vJ_^oe_YvJ]"f�mcX[_Yb4]�X[Z\buTcVYTcy�TWfgy\` TWX ����� XU~�dgf�dBr\mWRUZ\f _YV^`\VYn\bzXe~�� � ���������
����$���$ $�� ( � �"! ��� (�q+R ]"Xedgd�X[Z h�y\dgReZ�`NRUTch\X[o[f�Z ��V�TWh VYTcb dgf�TWh\VY]"VY_^_^VYZ � muf"buV^buTWReZpT
buTWmcReV^Zz� � � � & , w Tch\f buX � ]"Re_^_Yf"n�h\X[bu`\VYTWRe_�r\Re]�Tcf"mcV^R w rsf�V^Z\o	R�buf"mcVYX[y\b4`\mcX[r�_^f"d VYZ
h\X[bc`�VYT�RU_^b�RemcXey\Z\n�Tch\fg��X[mc_Yn (�� Z ]"XeZ�TcmWRebQTkq{Tch\f ]�X[Z\]�f"ZpTWmcRUTWVYX[Z Xe~ , ( _^VY`\V^n\b>VYZ
ReZ\V^dgRe_ ]"f�_^_�dgf�dBr\mWRUZ\f"b>VYb+_^Xx� (z� Z/mcf�n�r�_^XJX n;]�f"_Y_^b , ( b>]"X[Z�buTWV�TWy�Tcf�ReraX[y�T � �Xe~ Re_^_ `\h�X[bc`\h�X[_^VY`\V^n\b � � 7 �� ( � h\VY_^f�rsf�V^Z\o _Yf"bub ]"Xedgd�X[Z�VYZ/ReZ\VYd RU_idgf�dBr\mWRUZ\f"b�q
TWh\f�v$Remcfz`\muf"bcf�ZpT+V^Z$d�VYTWXJ]�h\X[Z�n\mcV^RBReZ\n	bcX[d�f>TWV^bubcy\f�b � �����! (�" muX[d Tch\f4`�h�vJbuV^]kRU_
`sX[VYZpT>Xe~�jJV^f��zq `\h�X[bc`\h\RUTWVYn�vJ_^o[_�v ]�f"muX[_^b�qPTWX[oef�TWh�f"m+��VYTch�`\h\X[bu`\hNRUTcV^n�vJ_^buf"muV^Z\fA� , � ,
ReZ\n�]kRemun\V^Xe_^V^`�V^Z-qJRemufzReZ\V^XeZ\V^]Uq TWh�f+~)X[mcd�f"m�T���X�]kRemumuvJV^Z\o|R�y\Z�VYT�Z\f�opRUTWV�j[f>]�hNRUmco[fUq
��h\V^_Yf TWh\fz_^RUTcTcf"mHraf"V^Z�o�n�VYjURe_^f�ZpTHy\Z\n\f�mE`�h�vJbuV^X[_YX[o[V^]"Re_P]�X[Z\n\V�TWVYX[Z\b (

� h�f	Z\XeZ �$# f"mcX�Z\f�Tg]�h\Remco[f�Xe~ , ( b|dgR � f�b|Tch\f"d n�V��sf"mcf�ZpT�~)muX[d ]�X[d�dgX[Z�_Yv
buTWy�n\V^f�n # ��V�TcTWf�mcVYX[Z\V^]6� Z\f�y�TWmcRe_ ,�_YV^`\VYn\b ( � V^Z\]�f�n\VYmcf"]�T f�_^f�]�TWmuX[buTWRUTWVY]	VYZpTWf"mcRe]�TcV^X[Z�b
rsf�T���f�f"Z ]�hNRemuo[f"n bc`af"]"VYf"b RUmcf$mWRUTch\f"m�buTcmcX[Z\o�q , ( b"q�RUb���f"_Y_ Reb�XeTch\f"mg]�hNRemcoef"n_^V^`�V^n\b�q[RemufH]"X[Z\buV^n\f�mcf�n Reb�d�f"dBr�mWReZ\fHbQT�Rer�V^_^V # f�mcbAReZ�n�n�f"buTWRer\VY_^V # f"mub � � 7 �  ReZ\ngRemuf
rsf�_^V^f�j[f�n$TcX�`�_�Rkv�ReZ$V^d�`sXemuT�RUZ�TSmcX[_Yf>V^Z�]"X[ZpTcmcX[_Y_^V^Z�oBdgf�dBr\mcReZ\f � `sf�`�TWVYn\f # `\mcXeTcf"VYZ
V^ZpTWf�mWRe]�TWV^XeZ\b ( " Xem�Tch\V^b�mufkRebuX[Z-q , ( b�hNRkj[fErsf�f"Z buy\o[o[f�buTcf"n Reb X[Z\f�Xe~sTWh\f�`aX[bcbuV^r\_Yf]"X[d�`sXeZ\f"ZpTWb�VYZ$VYdgdty\Z\X[_YV^`aX[bcX[d�f"b�q�o[f"Z\f�mcVY]>n\mcy\o�n\f�_^VYjef"mQv j[f�h\V^]�_^f"b � � 7 �  (
( VYjef"Z�Tch\f�Rer�y\Z\nNReZ�]"fBXe~�`�h\X[bc`�hNRUTWVYn�vJ_^o[_�vJ]"f"muX[_^b�V^Z	ZNRUTcy\mcfUqPVYT V^b�bcX[d�f���h\RUTbcy\mu`\mcVYbcV^Z�o4TWh\RUTkqJTWXtTch\f+raf"buTSXe~ X[y\m � Z\Xx��_Yf"n\o[fUq Tch\f"muf>hNReb�raf"f�Z�X[Z\_Yv�X[Z�f+RUTcX[d �

V^buTcV^]	]"X[d�`\y�TWRUTWVYX[ZNRe_�buTcy\n�v Xe~�`\y\mcf , ( _^VY`\V^n=r\V^_^Rxvef"mub%� � 7 *  ~)X ]�y\bcVYZ\o X[Z Tch\f
h�vJn\muX[o[f�Z�raX[Z\n\VYZ\o|rsf�T���f�f"Z�Tch\f4_YV^`\VYn\b (�& _^_-muf"_^RUTWf�n	buV^dBy\_^RUTWVYX[Z bQTWy\n\VYf"b�TWX|nNRUTcf
hNRkj[f;n\f"Re_YTg��VYTch dgV * TWy\muf"b XU~ , ( bg��V�TWh XUTWh\f�m _^VY`\V^n\b�� ��� 7 q � 7 �! X[m���VYTWh , (dgX[Z�X[_�Rkv[f�mcb�RUT�Tch\f�ReV^m # �SRlTWf"mHVYZpTWf"mQ~�Re]"f � � 7 �  ( � Z TWh�f4f * `af"muV^d�f"ZpT�RU_ibcV^n�feqN`\y\muf, � , ( r�V^_�Rkvef"mcb�q�X[m , � , ( d�V * f"ng��VYTWh ,�
 RUTHh\VYo[h ]�X[Z\]"f�ZpTWmWRlTWV^XeZ\b"q\h\Rxjefzrsf�f"Z
buTWy�n\V^f�nz��TWX�X[y\m � Z\Xx��_Yf"n\o[f ,|X[Z\_�v r�v 
 Xx��_^f�v ��� ���	� � � 7 �! V^Z TWh\f � # 7 �&% bgReZ\n
dgX[muf+mcf�]"f�Z�Tc_Yv r�v , X # X � , RkjeRUb �������	��� � 7 7 q � 7 �! ({� h\fz`\hNRUbcf>raf"hNRkjJV^X[m�� � 7 # q ���	�! 
ReZ\n|jeRUmcV^Xey\b�Rebc`af"]�TWb Xe~PTch\f�buTcmcy\]�TWy\muf � ~)y�Z\]�TcV^X[Zgmcf"_^RUTWVYX[Z\buh\V^`�Xe~ , � , ( b�V^Z|`\h\X[b �`\hNRUTcV^n�vJ_^f�TWhNRUZ\X[_�RUdgVYZ\fHr\V^_^Rkv[f"mub � � 7 � q ���-� w ���!*  hNRkj[f+raf"f�Z f * `sf�mcVYdgf�Z�TWRe_^_�v|]�hNRem �
Re]�Tcf"mcV # f�n-q\TWh\Xey\o[h (
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� h\f�muf"bcy�_YT6VYb{VYZt_^VYZ\fA��VYTch�� ��� � # *�� � � 	 ��� ��� X[r T�ReVYZ\f"n4V^Z�R�`\mcf�j VYX[y\b�bcV^dty\_�RUTcV^X[Z
buTWy�n�v�Xe~{R , � , ( r\V^_^Rkv[f"m�RlT � ���	� � � 7 *  (

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0

D
en

si
ty

[g
/c

m
3 ]

z[nm]

a
Water

Gly

Phos
Carb

Na+

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

ρ N
(z

)[
a.

u.
]

z[nm]

Lipidb P

Na+
O22
O32

" V^o[y�mcf *\( ��� ����R , 
 X[d�`sXeZ\f"ZpT � ��V^buf�n�f"Z\buVYT�v `\mcXU}N_^f�b	RU]"mcXebcb	Tch\f�r\V^_^Rxvef"m$Reb	R
~)y\Z\]�TcV^X[Z Xe~>n�V^buTWReZ\]�f$~)muX[d TWh�f�d�f"dBr\mcReZ\f�]"f�ZpTWf"m;� 
 # � , ( ( _Yv��	Tch\f	oe_YvJ]"X[_o[mcX[y�`z� 0 � � q � � � q 
 � ��q 
 � � q � ��� q60 ��� , � , h\X[b � Tch\f `\h\Xebc`\hNRlTWf�o[mcXey\`z� � ��� q
� � � q � � ��q � � ��q , , � ReZ\n 
 Remcr � TWh\f ]"RemcraX[ZpvJ_Sf"bQTWf�m�oemcX[y\`�� 
 � � q � � � q � ��� q

 � � q � � � q � � � , ( � r , � ]kRe_Yf"n$ZJy�dBrsf�m�n\f"Z\buVYTcV^f"bH~)X[mSjURemuV^X[y�bH]"X[Z\bQTWV�TWy\f�Z�TcbEXU~�Tch\f, � , ( bQvJbuTWf�d (�� h\f�Z�y\dBraf"mBn�f"Z\buVYT�v XU~E_YV^`\VYn\bz�SReb|Z\XUT�bc]"Re_^f�n-q6��h\f"mufkReb�Tch\f
n\f"Z\buVYTcV^f"b>XU~ ��RUTcf"m"q `\h�X[bc`\h�X[mcy\b4RUTcX[dgb�q � ��� q � � � q-ReZ\n , R�� VYX[Z\b+��f"mcf|bu]kRe_Yf"n
r�v;n\VYjJV^n�V^Z\o Tch\f"d rpv 7 � q ��� q ��� q ��� q ReZ\n 7 qimuf"bc`af"]�TWV�j[f"_�v (|� h\f|r\VY_�Rkv[f�m>]"f"ZpTcf"m
�SReb�RUT 
 # ��(
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o[mcX[y�`\bzReb+hNRUb>rsf�f"Z�~)X[y\Z\n;~)X[m `\h\X[bu`\hNRUTcV^n�vJ_^]�h�X[_^VYZ\fBr\VY_�Rkv[f�mcb � ��� �! (4� h\f�d�X[bQT
mcf"dgRem � RUr\_^f ~)fkRUTcy\mcfHVYb{TWh\fHn�V^buTcmcVYr\y�TWVYX[ZtXU~ , R�� V^X[Z�b6]�hNRemcRe]�Tcf"mcV # f�n�rpv4T���X�`sf"R � b
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VYZ TWh\f$V^ZpTWf�mu~�Re]�f�mcf"oeV^X[Z-q bcf�f " VYo ( *�(���� r ( � h\f�}NmcbQT � dgReV^Z ,t`afkR � V^b|_^XJ]kRlTWf"n RUT
� � �$# Z\d�~)mcX[d Tch\f�r\V^_^Rkv[f"mi]�f"ZpTWf�m{RUZ\n4Xxjef"mc_^Re`\bi��VYTch�Tch\f�`sf"R � n\y�f�TcX�Tch\f , � , (]"RemcraX[ZpvJ_Pf�buTWf�mSo[muX[y\`\b (  _YdgXemcf�hNReb�muf"]�f"ZpTW_�v dgRen\f RtbcVYdgVY_�Rem6Xer\bcf�mujURUTWVYX[Z � � 7 *  
VYZ;h\VYb bcVYdBy\_^RUTWVYX[Z (�� h\fBbuf"]"XeZ\n-qidBy\]�h/bud RU_^_^f�m�`sf"R � VYb+RUT � � � � � Z\d ( " y\muTch\f"m
RUZNRe_YvJbuV^b buh\Xx��b TWhNRlT TWh\VYb `afkR � ]"X[mumcf�bc`aX[Z\n\b TcX , R�� VYX[Z\bgd ReVYZ\_Yv�_YX ]"RUTWf�n V^Z
Tch\fB��RUTWf�m�`�hNRebcfUqi]"_YX[bcfBTcX TWh\f�d�f"dBr�mWReZ\f�r�y�Tzrsf�v[X[Z�n�Tch\f�`\h\X[bu`\hNRUTcf�o[mcXey\`\b"q
RU_YTWh�X[y\o[h|TWh\f�n\VYbuTWmuV^r\y TWV^XeZ�XU~ , R��$V^b�buTcmcX[Z�o[_Yv�R �sf"]�TWf�n rpv|TWh\fEbcy\mQ~�Re]"fE`sXeTcf"ZpTWV^Re_
XU~ Tch\f>Z\f�opRUTWV�j[f�_Yv ]�h\Remco[f�n�bcy\mQ~�Re]"f>Xe~ TWh�f , � , ( r�V^_�Rkvef"m ( 0�f"Z\]�f>TWh\f>`aX[bcV�TWV�j[f"_�v]�h\Remco[f�n bcXJn\VYy\d V^X[Z�b Tcf"Z\n TcXBRkj[X[VYn raf"VYZ\otVYZg]�_^X[buf ]"XeZ�TWRe]�T���VYTchgTWh�f Z\f�opRUTWV�j[f�_Yv
]�h\Remco[f�n `\h�X[bc`\h\RUTWf�o[mcXey\`\b"q+ReZ\n VYZ\buTcfkRen `\muf�~)f"m�VYZ�Tcf"mcRe]�TcV^X[Z\b ��V�TWh TWh\f�f"bQTWf�m
oemcX[y\`�b (

� h\f�`afkR � b�Xe~�Tch\f�n\f"Z\buVYT�v�`\muXe}N_Yf"bzXe~�`\h\X[bu`\h\XJn\V^f�buTWf�m4X * vJo[f"Z�RUTWXedgbi� � � ��q
� � * ,�q�hpv n�mcX * v _aX * v oef"Z RlTWX[d�b � � � q�ReZ\n � ��� ��bcf�f " VYo ( *\( ��� R , Remcf�_YX ]"RUTWf�n RUT �
� � � Z\d$q � � � � Z\d	qlReZ�n � � � Z\d$qUmuf"bu`sf�]�TWV�j[f�_Yv ( � h\f"Z�TWh\f�bcf�ZJy�dBrsf�mcb�Remcf�]�X[dg`\Remcf�n
TcXBTWh\f n\V^bQTWmcVYr\y�TcV^X[ZgXe~ , R � VYX[Z\b�q TWh�f�v buy\o[o[f�buTHTchNRUTHbuX n\VYy\d V^X[Z�bSV^ZpTWf�mWRe]�THd�X[mcf
~�RkjeX[mWRer�_Yv���VYTWhtf"buTcf"mAo[muX[y\`\b{mWRUTch\f"m{TchNReZ�`\h�X[bc`\h�X n\VYf"bQTWf"mAd�X[VYf�TWVYf"b ( � f"ReZp��h\V^_YfeqbuX n�V^y\d VYX[Z\b ]"X[mumcf�bc`aX[Z\n\VYZ\o�TcX4Tch\fEbuf"]�X[Z\n-q bcdgRe_^_Yf"m6`afkR � Xe~sTWh\f�n\VYbuTWmuV^r\y TWV^XeZz� �
� � � � Z�d ,+RemcfgZ\XeTtrsX[y�Z\n�TWX	_^VY`\V^n\b ( � f���V^_^_�muf�TWy�mcZ�TcX�TWh\VYb4VYbcbuy\f ReZ\n�n\V^bu]"y\bub
V�T VYZ�n\f�T�ReVY_ rsf�_^Xx� ( 4 y\f4TcX buTcmcX[Z�o f"_Yf"]�TcmcX[bQT�RUTcV^]�V^ZpTWf�mWRe]�TWVYX[Z\b"qaRe_Y_iTWh\f , R���V^X[Z\bbQT�Rkv Z\f"Rem _^VY`\V^n=h\fkRUn\o[mcXey\`\b$ReZ\n�V^ZpTcf"mWRU]�T ��V�TWh jURemcVYX[y\b X * vJo[f"Z�RUTWXedgb (�� f�T
Tch\f+dBy TWyNRe_af"_Yf"]�TWmcXebuT�RlTWV^]�mcf�`\y\_YbcV^XeZ rsf�T���f�f"Z TWh�f , R��	V^X[Z\b�qJTcX[o[f�TWh\f�m���VYTchgTWh�f"V^m
Tch\f"mud RU_SdgXUTWV^XeZ-q�ReZ\n�f"Z�f"mcoUv ]"X[d�`af"Z\bcRUTWVYX[Z ~)mcX[d h�vJn\mcRUTWVYX[Z-q ]"X[d�`af�TWf�bB��VYTch
Tch\f;TWf�Z\n\f�Z\]�v�Xe~zTch\f/bcXJn\V^y�d V^XeZ\b TWX muf"buV^n\f/]�_^X[buf;TWX TWh�f/h\fkRen�o[mcX[y�`\b ( � h�f
T���X�f �sf"]�TWbBTWXeo[f�Tch\f"m�_YfkRen�TcX;TWh\f f * V^buTcf"Z\]�f�Xe~HTWh\f r�mcXpRen buf"]�X[Z\n�`sf"R � VYZ�TWh�f
n�V^buTcmcVYr\y�TWVYX[Z Xe~ TWh\f , R � V^X[Z\b (
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	* `af"mcVYdgf�ZpT�Re_ X[r\bcf�mujURUTcV^X[Z\b�hNRkj[fHbuy\o[o[f�buTWf�n�TWhNRUT{TWh\fShpvJn\muX * vJ_No[muX[y\`BXe~aR+`�h\X[b �
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hpvJn\muX[o[f"Z	rsXeZ\n\b � � #	�! (

� Z$Rkj[f"mcReo[fUq\��f+~)X[y�Z\n TWhNRUT � � � ~)X[mcd�b�� ��� ��� V^ZpTcmWR � dgX[_Yf"]�y\_�Rem ReZ�n � ��� * 7
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��� ��� � ������� �!��� ����� � � � �!� � � ��� �� 	 � 	�� � � � ��� � � ��� � � � ��� � � ���	�
R ( �ERUn\V�Re_Pn\V^bQTWmcVYr\y�TcV^X[Z ~)y�Z\]�TcV^X[Z\b�ReZ�n	]�X X[mun\V^Z\RUTWVYX[Z Z�y\dBraf"mub
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" V^o[y�mcf *\( � # �+� R , �ERUn\V�Re_in�V^buTcmcVYr\y�TWVYX[Z ~)y\Z\]�TWV^XeZ\bEXU~6jURemcVYX[y\b�X * vJo[f�Z�RUTWXedgbH��VYTch
TWh\f�hpvJn\mcX * vJ_�hpvJn\muX[o[f"Z 0 ��� ( � r ,���Ren\V�RU_ n\VYbuTWmuV^r\y TWV^XeZ ~)y\Z\]�TcV^X[Z�b Xe~4jURemuV^X[y�b
X * vJo[f�Z;RUTcX[dgb���VYTWh , R � VYX[Z\b ( � f"f " VYo (�*\( ��� ~)X[m�RUTcX[d _^Rersf�_^VYZ\o (
� h\fHn\V^bQTWmuV^r\y�TcV^X[ZtXe~ , R�� V^Z " V^o ( *\( � # r�bcy�o[o[f"bQTWbATWh\RUT R+_�Remuo[fHRed�X[y\ZpTAXU~sbuX n�V^y\d
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TchNReZ�V^Z Tch\f>`\h\X[bu`\hNRUTcf4muf"o[VYX[Z ( � V^d�V^_�RUm�raf"hNRkjJV^XemHhNRebHraf"f"Z�~)X[y\Z�n	VYZ , � , � r\V �_^Rkv[f"m � � # #! ReZ\n , � ,�
 r\V^_^Rxvef"m � ���	�! bcV^dty\_�RUTcV^X[Z�b�VYZ�`\mcf�bcf"Z�]"f�Xe~ , R 
 _ ( 
 _^f"Remc_�v[q
Tch\f"muf�Remcf+`�mcX[d�V^Z\f�ZpT�`sf"R � bS��VYTWh�X * vJo[f"Z	RUTWXedgb � ��� RUZ\n � � � RebcbuX ]�V�RUTcf"n ��VYTchTch\f>f"bQTWf�m�raX[Z\n�b"q\~)X[_Y_^Xx��f�n rpv � ��� V^Z Tch\fzo[_YvJ]�f"mcXe_P`NRemQT�Xe~ TWh\f>h�fkRen\oemcX[y\` ( � h�fmuf"dgReV^Z�V^Z\oB`afkR � b�muf"_�RlTWf"n TcX � � � ��Re_YbcXB`NRUmuT�Xe~ TWh\f>oe_YvJ]"f�mcX[_-oemcX[y\` , ReZ\n$X * vJo[f�ZRlTWX[d�b � � �tReZ\n � � * VYZgTch\fE`�h\X[bc`�hNRUTWfEo[mcXey\` RemufE]�X[Z\buV^n\f�mWRer\_�v|_^f�bcb bcV^oeZ\VY}N]"ReZpT (� h�V^b VYb VYZ;Reo[muf"f�dgf�Z�TE��VYTch�TWh\f4]"XJX[mcn�V^ZNRUTcV^X[Z$Z�y\dBraf"m>RUZNRe_YvJbuV^bERersXey�T+n\V �Pf�mcf�Z�T
T�vJ`af"b�Xe~�X * vJo[f�Z;RUTcX[dgb�RUmcX[y\Z�n , R � V^X[Z\b�qNReb�bch�X���Z	V^Z � Rer ( *\( � (

� * vJo[f�Z	T�vJ`af , �
� ��� ��( #��
� � � ��( �	�
� ��� ��(+* �
� ��� ��( � #
� � ��q � � * ��( � *
��� � ��� 
 � ( � �

� Rer\_Yf *\( � � 
 XJX[mcn�V^ZNRUTcV^X[Z�ZJy�dBrsf�m>Xe~�n\V��sf"muf"ZpT>T�vJ`sf�b�XU~�X * vJo[f"Z�RUTWXedgb>RUmcX[y\Z�n
, R � V^X[Z�b ( ��� � ��� 
 n\f�Z\XeTcf"bH�SRlTWf"m�X * v oef"Z;RlTWX[d�b (
� XBo[f�THR�dgX[mufEn�f�T�RUV^_^f�ngjJV^f���X[Z h\Xx� , R � V^XeZ\b�VYZ�Tcf"mcRe]�T ��VYTch n\V��sf"muf"ZpTS]�h\Remco[f�n
oemcX[y\`�b"qAV^Z " V^o (�*\( � � R$��f buh\Xx� Tch\f ]"XJX[mun\V^ZNRlTWV^XeZ�Z�y\dBraf"mubBXe~ , R � V^X[Z\b���VYTch
jURemuV^X[y�bHX * vJo[f�Z;RUTcX[dgb�RUb�R|~)y\Z�]�TWVYX[Z�Xe~ TWh\fzn\VYbuT�RUZ\]"f>~)mcXed TWh�f�r�V^_�Rkvef"mH]"f�ZpTWf"m (
� h�f�TWXUT�Re_p]�X X[mun\V^Z\RUTWVYX[ZzZJy�dBrsf�m�buh\Xx��b6R�bcdgRe_^_[VYZ\]"mufkRebufeql~)mcX[d � ��� � n�f"f"`4V^Z\buV^n\f
Tch\f�_^VY`\V^n�r\VY_�Rkv[f�m6TWX � ��� 7 VYZ�Tch\f�R ��y\f"Xey\b�`�hNRebcf (A� h\f�]"XJX[mcn\VYZNRUTcV^X[Z�Z�y\dBraf"mub�Xe~
, R � V^X[Z\b6��V�TWh|_^VY`\V^ntX * vJo[f�Z RUTcX[dgbAbuh\Xx��R>d R * VYdBy\d V^Z�TWh�f�f�buTcf"m mcf"oeV^X[Z�Xe~aTWh�f
d�f"dtr\mWReZ�f # ��RUTWf�m VYZ�Tcf"mQ~�Re]"fUqsVYZ\n\V^]"RUTWVYZ\o|buTcmcX[Z\o V^ZpTWf�mWRe]�TWV^XeZ\bEraf�T���f"f�Z , R � V^X[Z\b
RUZ\n/]kRemursXeZ�vJ_6oemcX[y\`�b ( 4 y\ftTcX TWh�f�r\V^Z\n�V^Z\ogXe~ bcXJn\V^y\d VYX[Z\bETcX TWh\ftdgf�dBr\mWRUZ\feq
��RUTcf"m�dgXe_^f"]�y\_^f�b�Remcf>b ��y\f"f # f"n/Xey�TH~)mcX[d2TWh\f>}NmubuT�]"XJX[mun\V^ZNRlTWV^XeZ bch\f�_^_ (
� Z�`\muf�jJV^Xey\b>n\V^bu]"y\bubcVYX[Z-q-��f�V^Z\n\VY]kRUTcf"n;TchNRUT+Tch\f�n\f"Z�bcVYT�v;`\mcXe}\_^fBXe~ buX n\VYy\d V^X[Z\b
��Rebg]�hNRemWRU]�TWf�mcV # f"n=rpv T���X `afkR � b�V^Z�TWh�f	d�f"dBr�mWReZ\f � ��RUTWf�m|V^ZpTWf�mu~�Re]�V�Re_Hmuf"o[VYX[Z (
" V^o[y\muf *�( � � r f"_Yy\]"VYnNRUTWf�bgTch\f;X[muV^o[VYZ=Xe~>TchNRUT rsf�hNRkj VYX[m �/Tch\f	}NmubuT `afkR � VYZ=TWh�f
n�f"Z\buVYT�v `\muXe}N_Yf Xe~�bcXJn\V^y�d VYX[Z\b�RemuX[y\Z\n 
 � � �$# Z�d V^b�n�y\f TWX/VYX[Z\bBraX[y\Z\n TcX
_YV^`\VYn	X * vJo[f"Z�RUTcX[d�b"qsReZ\n/f"bu`sf�]"V^Re_^_�v TWh\X[buf�rsXey\Z\n�TcX TWh\ftX * vJo[f�Z�RlTWX[d�b VYZ	TWh�f
f�buTcf"m�o[muX[y\`\b (/� h\f bcf�]"X[Z\n�`afkR � RUT 
 � � � � � Z�d	qAVYZ�TWy\muZ-q�RemuV^bcf�bt~)mcXed Tch\X[buf
buX n�V^y\d V^XeZ\btTWh\RUT�Remuf Z\XeTBrsX[y�Z\n TWX/RUZ�v�_^VY`\V^n�X * vJo[f�Z RUTWX[d�btr�y�T�mWRlTWh\f�m�Remcf
]�X[Z�}NZ�f"n TWXB��RUTWf�mSd�X[_^f�]"y\_Yf"b�VYZ TWh�f jJV^]"VYZ\VYT�v�Xe~ Tch\f+d�f"dBr\mcReZ\f � ��RUTWf�mSV^ZpTWf�mu~�Re]�f (
r (A� X[Z$r\mcVYn\o[f"b�ReZ�n$VYX[Z � _^V^`�V^n ]�_^y\bQTWf�mcb
, f * Tkq-��ft��VY_^_ buTWy�n�v�Tch\fBr\VYZ\n\V^Z�o Xe~ , R � V^X[Z\b���VYTch/_^V^`�V^n\b�qsRUZ\n/h\Xx� VYX[Z\bEd Rkv
]�X[Z\Z\f�]�TAT���XzX[m6d�X[mcf�_^V^`�V^n\b TWX>f"Re]�h|XeTWh\f�m6rpv�ReZ �QV^X[ZBr�mcV^n�o[f�� ( � h\VYbAdgf�]�hNReZ\VYbcd
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" V^o[y�mcf *\( � � � ��R , & j[f�mWReo[f�]"XJX[mcn\VYZNRUTcV^X[Z=ZJy�dBrsf�mcb XU~ , R � VYX[Z\bg��V�TWh jURemuV^X[y�b
_^V^`�V^n�X * vJo[f�Z�RUTWX[d�b"q��SRUTcf"mBX * vJo[f"Z RUTcX[d�b"q6RUbt��f�_^_�Reb4Tch\f TWXUT�Re_ ]"XJX[mcn�V^ZNRUTcV^X[Z
ZJy�dBrsf�mcbi��V^Z\]�_^y\n�V^Z\o>]�X[ZpTWmcVYr\y�TcV^X[Z\b�~)mcX[d Re_^_JX * v oef"ZgRUTWX[d�b6VYZ , � , ( , Reb�R+~)y\Z\] �TWV^XeZ Xe~ TWh\f>n�V^buTWReZ\]�f+~)mcX[d2TWh\f>r\VY_�Rkv[f�mS]"f�ZpTWf"m ( ��r , 4 VYbuTWmuV^r\y TWV^XeZ\b�Xe~ , R��;rsXey\Z\nReZ\n y\Z�raX[y\Z\n TcXB_^VY`\V^n|X * vJo[f"Z$RUTcX[dgb�Reb ~)y\Z\]�TcV^X[Z�bSXe~in\VYbuTWReZ\]"fE~)mcX[d TWh�f r\VY_�Rkv[f�m
]"f"ZpTcf"m (

f"ZNRer�_^f"bA]�_^y\bQTWf�m�~)XemcdgRUTWVYX[Z4��h\VY]�hgVYZ\]"mufkRebuf"b�buTWRer\VY_^VYT�vtReZ\n|muV^o[VYn\VYT�v�Xe~%TWh�f�r�V^_�Rkvef"m (
� h\f Tcf"mud �QV^X[Zzr\muV^n\o[f �Emuf�~)f�mcb�TcX�Tch\f�]"Rebcf V^Zz��h\VY]�htT���XE_^VY`\V^n\bir�V^Z\nzTWXEfkRe]�h4XeTWh\f�m
j V^R4R , R � V^X[Z (6� X4]�hNRemcRe]�Tcf"mcV # f�TWh\f�f * V^bQTWf�Z\]"f+XU~iV^X[Z�r\muV^n\o[f�b"q���fEn\f�}\Z\f>ReZgV^X[Z �
_^V^`�V^nBraX[Z\n|TWX�X ]�]"y\mA��h\f�ZgTch\f�]kRemursX[ZpvJ_%X * vJo[f�Z VYb6��VYTWh�V^Z�R�n�V^buTWReZ\]�f�XU~ ��� ���6Z\d
~)mcX[d R , R���V^X[Z-qJ��h\V^]�h	V^bSTch\fzmWRen\VYy\bHXe~ TWh\f>}NmubuT�bch�f"_^_iXU~ , R��/V^X[Z\b (
0Ef"mufeqi��fgX[Z�_Yv	n\f�}NZ�fg_YV^`\VYn;]kRemursXeZ�vJ_AX * vJo[f"Z�RUTWX[d�bi� � � � q � � � ,�VYZ\buTcfkRen�Xe~�Re_^__^V^`�V^n�X * vJo[f�Z�RUTWXedgb4Rebtr�V^Z\n\VYZ\o�buVYTcf"bBRkjUReVY_�Rer\_YfB~)X[mtVYX[Z�r\mcVYn\o[f"b � � �	�! (	� h\VYbtVYb
� y\buTcVY}Nf�n�bcVYZ\]"f�TWh\f4rsXeZ\n\V^Z�o raf�T���f"f"Z , R���VYX[Z\bEReZ\n;]"RemcraX[ZpvJ_�X * vJo[f"Z�RUTcX[d�bEVYb
dBy\]�hBbQTWmcXeZ\o[f"m�]"X[d�`NRemuf"n�TWXETch\f�VYZpTWf"mcRe]�TcV^X[Z�b�raf�T���f"f�Z , R��gVYX[Z\b�ReZ\nBXUTWh\f�m{_^VY`\V^n
X * vJo[f�Z�RlTWX[d�b (+� h�f"bcf�VYX[Z;r\muV^n\oef"b+]�X[Z\buTcVYTcy�TWftTch\fBdgR � X[muVYT�v�Xe~�Re_Y_ VYZpTWf"mcRe]�TcV^X[Z�b
rsf�T���f�f"Z , R���V^X[Z\b�RUZ\n	_YV^`\VYn\b (
� h\f"ZgReZNRe_�v # V^Z�o+TWh\fHTWmcR � f"]�TWX[mQv[qp��f�~)X[y�Z\n-q�X[Z�Rkj[f"mcReo[fUq � # � 	 � V^X[Z � _^VY`\V^n4rsX[Z�n\b
� V^Z�TWh�f `\muf"bcf�ZpT�dgXJn\f�_AXe~ � � � , ( btReZ\n � � � buX n�V^y\d�VYX[Z\b ,�q{VYZpj[X[_�j VYZ\o � � � Xe~
, R��$V^X[Z\b ReZ�n # 7 � Xe~P_^V^`�V^n\b ({� h\fEn\V^bQTWmcVYr\y�TcV^X[Z�~)y\Z\]�TWVYX[Z\b Xe~-_YV^`\VYn\b RemcX[y�Z\n , R��
V^X[Z\b�RUZ\n , R���V^X[Z�b�RemcX[y�Z\n	_YV^`\VYn\bSRUmcfzbch\Xx��Z	V^Z " V^oeb ( *�( ��� R�ReZ\n *�( ��� r (
& b���fS]"ReZBbcf�feq[Tch\f�dgR � X[muVYT�vzXe~ , R�� VYX[Z\b r\V^Z\n4TWXET���X>X[m TWh\muf"fS_YV^`\VYn\bi��h\V^_Yf�d�X[bQT
Xe~-TWh�f _^VY`\V^n�bAr\V^Z\n�TWX4X[Z\f Xem T���X , R � V^X[Z�b ��V�TWh RU_^d�X[buT f���yNRU_s`\muX[rNRer�V^_^V�TWVYf"bi��bcf"f
" V^o[b ( *\( ��� R4ReZ\n *\( ��� r , ( � f X[r\bcf�mujef"n�TWhNRUT"q\Re_�TWh\Xey\o[h f"Re]�h�_^V^`�V^n�hNRebST���X�r\V^Z\n �
V^Z\o	bcVYTcf"b�~)X[m4VYX[Z � r\mcVYn\o[V^Z�o\qiTWh\fg]kRebuf"bB��VYTch ReZ�V^Z\n\V�jJV^n\yNRU_ , R � VYX[Z�r�V^Z\n\VYZ\o	TcX
T���X�]kRemursXeZ�vJ_iX * vJo[f"Z�RUTWX[d�bS��VYTch\V^Z Tch\fzbWRed�fz_^VY`\V^n RUmcfzmWRemuf (
& b�bcf�f"Z ReraXxj[feq ReZ�VYX[Z Xe~Tcf"Z r\VYZ\n\bBTWX�dgX[muf TWh\ReZ X[Z\f _YV^`\VYn (;� hNRUT|dgR � f"b�VYT
`sX[bubcVYr\_^f�~)X[m�Tch\fS_YV^`\VYn\b TcX ~)X[mud _^Remcoef"m ]"X[Z\Z�f"]�Tcf"n|]"_Yy\buTcf"mubAV^Z4��h�V^]�hBTWh�fS_^VY`\V^n\b�Remuf
_^V^Z � f"nzTWX�f"Re]�hBXeTch\f"m rpvzV^X[ZzraX[Z\n\b ( � f�n�f�}NZ\f bcy�]�h�R�]�X[ZpTWVYZJy�X[y\b�ReZ\n�]"X[Z\Z�f"]�Tcf"n
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" V^o[y\muf *\( � � � � ZNRe`�bch\XeTcb Xe~�_^VY`\V^n�bSr\V^Z�n\V^Z\o�TcX , R���VYX[Z\b (�� h\f�]kRUbcf"bEbch\Xx��Z	h\f"muf
]�X[mcmuf"bu`sX[Z�n TWXtTch\f+r\VYZ\n\V^Z�otXe~ � R ,6Tch\mcf�f+_^VY`\V^n\b ReZ�n T���XB��RUTWf�mSd�X[_^f�]"y\_Yf"b���VYTWh R
, R � VYX[Z RUZ\n�� r , ~)X[y\mH_YV^`\VYn\b���V�TWh$R , R � V^X[Z (
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" V^o[y\muf *\( ��� ����R , 4 VYbuTWmuV^r\y TWV^XeZ/Xe~�]�X Xemcn\VYZNRUTWVYX[Z/Z�y\dBraf"m�Xe~�_^V^`�V^n\bzRemuX[y\Z\n , R �VYX[Z\b ( � r , 4 V^bQTWmcVYr\y�TcV^X[Z�Xe~>]�X Xemcn\VYZNRUTWVYX[Z�Z�y\dBraf"m XU~ , R � V^X[Z�bgRUmcX[y\Z�n _^VY`\V^n\b (
� Z\_�v ]kRUmcraX[Zpv _HX * vJo[f"Z RUTWX[d�b�V^Z�_YV^`\VYn\b�Remuf$]�X[Z\buV^n\f�mcf"n=V^Z TWh�f	]"Re_^]�y\_�RUTcV^X[Z�Xe~
]�X Xemcn\VYZNRUTWVYX[Z raf�T���f"f�Z;_^VY`\V^n\bSReZ\n , R � V^XeZ\b (
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" V^o[y�mcf *\( � ��� & bcZNRe`�bch\XeT�Xe~\R�T�vJ`\V^]"Re_�]"X[Z }No[y\mcRUTWVYX[Z�� X[Z\f _^f"R " f�T',Pn\f"d�X[Z\bQTWmWRlTWV^Z�o
TWh\f�f * V^bQTWf�Z\]"f�Xe~B]�_^y\bQTWf"mub (  Re]�h�_^VY`\V^n ��mcf"n , VYb$muf"`\muf"buf"ZpTWf�n�r�v�Tch\f�Rkjef"mWRUo[f
`sX[buVYTcV^X[Z�Xe~�VYTcb4T���X/]kRemursXeZ�vJ_�X * vJo[f�Z�RUTWX[d�b ("& Z VYX[Z � _YV^`\VYn/rsXeZ\nz� o[muf"f�Z n\XeTWb ,
Re`\`afkRemub�raf�T���f"f�Z;R|_^VY`\V^n RUZ\n$R , R��/V^X[Zz��r\_^y\f , (

Z\f�T���X[m � Reb�ReZ%& ������� & � &�� $�� � ( � ��! ( " VYo[y\mcf *\( � ��bch\Xx��b�RBT�v `�V^]kRU_-]"X[Z }No[y\mcRUTWVYX[Z Xe~
ReZ;V^XeZ w _^VY`\V^n�]�_^y\bQTWf"m ( � f�Re_^buX bQTWy\n\VYf"n;Tch\fBn\VYbuTWmuV^r\y TWV^XeZ	Xe~ATch\fB]�_^y\bQTWf"mEbcV # f"b+Reb
bch\Xx��Z�V^Z�TWh\f+VYZ\bcf�THV^Z " V^o ( *\( � *\( & _YTch\X[y\oeh bcdgRe_^_Yf"m ]"_Yy\buTcf"mcbSRe`\`afkRem ~)mcf���y\f�ZpTW_Yveq
dgX[bQT6Xe~NTch\fH_^VY`\V^n�b�raf"_YX[Z\oETcX>_�Remuo[f"m�]"_Yy\buTcf"mcb (6� TA]"ReZ�rsf�fkRebuV^_Yv�VYd ReoeV^Z\f�n�TchNRUT6Tch\f
f * V^bQTWf"Z�]"f>Xe~ ]�_^y\bQTWf"mubHhNRebHRUZ f �sf"]�T�XeZ TWh\f+n v Z\RedgVY]"b�Xe~ TWh\f ��h�X[_^f+r�V^_�Rkvef"m�buV^Z\]�f
TWh\fBmuX[r\y\bQT+VYX[Z;r\muV^n\o[f�bE~)X[mu]"ftTch\fB_YV^`\VYn\bHTWX d�Xxj[fB]�X[_^_Yf"]�TcVYjef"_Yv ( � h\VYb+bcy�o[o[f"bQTWVYX[Z
V^bSbuy\`\`aX[muTcf"n�rpv Tch\f>buTcmcX[Z�o�]�X[mcmuf"_^RUTWVYX[Z rsf�T���f�f"Z$TWh\fzf�jeX[_^y TWV^XeZ Xe~�Tch\fzRemufkR�`sf�m
_^V^`�V^n ReZ�n$Tch\fzZJy�dBrsf�m�Xe~6]�_^y\bQTWf"mub ( � hNRUT�V^bHbuh\Xx��Z�VYZ " V^o[b (�*\( ��� ReZ\n *\( � *\(�� h\f
bc_^Xx� `\muX ]�f"bcbHXU~iTWh\f ~)XemcdgRUTWVYX[Z ReZ�n r\mcf"R � V^Z\o�Xe~iTch\f+VYX[Z � _YV^`\VYn|rsX[Z�n\bHV^b�_^V � f"_�v�TcX
rsf+Tch\f � f�v�~�Re]�TWX[mSTchNRUT�dgR � f�bHTWh\fzf���y\VY_^VYr\mWRUTcV^X[Z Xe~�Tch\f , � , ( r\VY_�Rkv[f�mHbc_YX�� (
� � � � � � � � � � � � ��� �!�
� h\fSX[muV^f"ZpTWRUTWVYX[ZtXe~N��RUTcf"m6n\VY`sXe_^f"b{RebARE~)y�Z\]�TcV^X[ZBXU~NTWh\fSn�V^buTWReZ\]�f�~)mcX[d�Tch\fSr\VY_�Rkv[f�m
]"f"ZpTcf"m>V^bE`\mcf�bcf�Z�Tcf"n�V^Z " VYo ( *\( � � R ( 4 y\f4TWX Tch\fBZ\f�opRUTWV�j[fBbuy\mu~�RU]"f�]�hNRemuo[f�Xe~ATch\f, � , ( r\V^_^Rkv[f"m�q6V^ZpTcf"mu~�RU]"V�RU_6�SRUTcf"m4V^b�h\V^o[h�_Yv�`aX[_�RemuV # f"n�ReZ\n n\VYbuTcV^Z\]�TW_Yv;n\V��sf"muf"ZpT
~)mcX[d TWh\f , � ,�
 ]kRUbcf ( � h\V^_YfSV^Z , � ,�
 TWh�f"mcf�VYbAR>bcV^Z�o[_^fSd�V^Z�V^dBy\d VYZBTWh\fHVYZ�Tcf"m �
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" V^o[y\muf *\( � * � � V^d�f/f�j[Xe_^y�TcV^X[Z Xe~tTch\f�ZJy�dBrsf�m�Xe~B]�_^y\bQTWf"mub	n�y\mcVYZ\o Tch\f���h\X[_^f
buV^dBy�_�RUTcV^X[Z ( � Z�bcf�T � � V # f n\VYbuTWmuV^r\y TWV^XeZ�XU~�]"_^y�buTWf�mcb (�� h\f ]�_^y\bQTWf�mtbcV # fgV^b�n\f�}NZ�f"n
rpv	TWh\f�Z�y\dBraf"m>XU~�_YV^`\VYn\b V�T>]"XeZ�TWReV^Z�b"q-f ( o\q R ]�_^y\bQTWf�m>Xe~ bcV # f � d Rkv	X[m>dgRxv	Z\XeT
]�X[ZpT�ReVYZ�R , R�� VYX[Z-q6��h\VY_^fg]"_^y�buTWf�mcb�Xe~�buV # f dgX[muf TWh\ReZ � Re_Y��RkvJb�]"X[ZpT�RUV^Z , R �
VYX[Z\b (

~�RU]"V�RU_Nmcf"oeV^X[Z-qpTch\f X[mun\f"muV^Z\o�Xe~-��RUTcf"m���V�TWh\VYZ�Tch\f , � , ( r\V^_^Rxvef"m�V^b ]�hNRemcRe]�Tcf"muV # f�nrpv=R�mWRUTch\f"m�n\f"f�` d�V^Z\VYdBy\d RUmcX[y\Z�n � (+* Z\d ReZ\n R�r\muXpRen d R * VYdBy\d RUmcX[y\Z�n
�e($# Z\d (6� h\f>��RUTWf�mHX[mcVYf"ZpT�RlTWV^XeZ `\muXe}N_^f mcf " f"]�TcbHTWh\f TcXeT�RU_P]�hNRemuo[f>n\f�Z\bcV�T�v `\muXe}N_^f
XU~�Tch\f , � , ( # �SRlTWf"m # V^XeZ$bQvJbuTWf�d bch\Xx��Z�VYZ " V^o (�*\( � � r (
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" V^o[y\muf *\( � � �S� R , � h�f>Rkj[f"mcReo[fE]"X[buV^Z\f�Xe~-Tch\f+ReZ�o[_^f � rsf�T���f�f"Z TWh�fE��RUTWf�m�n\VY`sX[_Yf"b
RUZ\n/TWh\f�X[y T��SRemun�r�V^_�Rkvef"m+Z\XemcdgRe_ ( � r , 
 hNRemcoef�n\f"Z\buVYT�v/`�mcXe}N_Yf"b>n\y�fBTWX , � , (��V�TWh , R � VYX[Z\b"qa�SRlTWf"m�qiReZ\n;Tch\ftTcXeT�Re_ ]�hNRemuo[fBn\f�Z\bcV�T�v�`�mcXe}N_Yf (+� h�fB`\mcXU}N_^f�b>Remcf
buh\Xx��Z;RebH~)y\Z�]�TWVYX[Z\bHXe~ TWh�f�n�V^buTWReZ\]�fz~)muX[d Tch\fzr\V^_^Rxvef"mH]�f"ZpTWf�m (

& b " V^o ('*\( � � r>bch\Xx��b�qeX[mun\f"muV^Z\oHXe~J��RUTWf�m ]�X[d�`sf�Z\bWRUTcf"b-Tch\f�f * ]"f�bcb _^XJ]kRe_U]�hNRemcoef
]"RemcmuV^f�n�rpv/_YV^`\VYn\bzReZ\n , R���V^XeZ\b (|� h\VYb�VYb>V^Z�Reo[muf"f"d�f"ZpTz��VYTch�X[r\bcf�mujURUTcV^X[Z\b>~)X[m
RUZ�ReZ�V^X[Z\VY] , � , � _^VY`\V^n r\V^_^Rxvef"m � � ���� (
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" V^o[y�mcf *\( � � �  _Yf"]�TWmcXebuT�RlTWV^]A`aXeTcf"ZpTWV^Re_[Re]�mcX[bubiTWh\fAr\VY_�Rkv[f�miReb R�~)y\Z\]�TWVYX[ZzXe~Jn\V^bQT�ReZ\]�f
~)mcX[d2TWh\fzr\VY_�Rkv[f�mH]"f"ZpTcf"m (

����� ��� � � � � � ����� ��!� ��������� �

� X Rg_�RUmco[f>f * Tcf"ZpTkqaTWh\f4f"_Yf"]�TcmcX[bQT�RUTcV^]z`aXeTWf�Z�TcV�Re_ n\f�TWf�mcd�V^Z\f�b�Tch\f4`af"mudgf"Rer\VY_^VYT�v Xe~
V^X[Z\VY]HbcX[_Yy�TWf�b�Tch\mcX[y�o[hgTch\fE_YV^`\VYn|r\V^_^Rxvef"m � � � �  (6� Z X[y�m�RUZNRe_YvJbuV^b"q�TWh�fEf�_^f"]�TWmuX[buTWRUTWVY]
`sXeTcf"ZpTWV^Re_\RU]"mcXebcb6TWh�fHr\V^_^Rxvef"m6VYb6]kRU_^]"y�_�RUTcf"n�y\buV^Z\o+Tch\fHdgf�TWh\XJn|V^ZpTWmuX n�y\]"f�n�rsf�~)X[mcf (

" V^o[y\muf *\( � � buh\Xx��bHTWhNRUT�TWh\f+f�_^f�]�TWmuX[buTWRUTWVY]+`aXeTWf�Z�TcV�Re_Yb�~)X[m , � , ( ReZ\n , � ,�
r\V^_^Rxvef"mubin\V��sf"m-f�bc`af"]�V�Re_Y_YvEV^Z+TWh�fAV^Z\Z\f�mibcVYn\fAXe~�TWh\fAVYZpTWf"mQ~�Re]"fAmuf"o[VYX[Z ( � h\f�`aXeTWf�Z�TcV�Re_
rNRemcmuV^f�m�V^Z , � , ( VYb�dBy\]�h�_YX���f"m���h\V^]�h�d�fkReZ\b�TWhNRUTSVYTSVYbSfkRUbcV^f�m�~)X[mHRB`aX[buVYTWV�j[f�_Yv]�hNRemcoef"n$V^X[Z TcX�dgVYo[mWRUTcf>Re]�mcX[bubSTWh\fzV^ZpTcf"mu~�RU]"f # XeZ\f (�� h\VYbHn\V��sf"muf"Z\]�f�VYbHf * `af"]�Tcf"n
TWX RemuV^buf4~)mcXed R Z�y\dtrsf�m+Xe~A~�Re]�TWX[mub+mcf�_�RUTcf"n�TcX TWh\fB]�h\Remco[ftn\f"Z\buVYT�v�`\mcXe}\_^f"b Xe~ R, � , ( r\VY_�Rkv[f�m"q[��h\VY]�h�RemcfHbuh\Xx��Z V^Z " V^o ( *\( � � r ( " V^mcbQTkqe~)XemAR , � , ( r\VY_�Rkv[f�m"q[Tch\fZ\f�T�Z\f�opRUTWV�j[fz]�hNRemuo[fz]kRemumcVYf"n�rpv TWh\fz`\h\Xebc`\hNRlTWf�o[mcX[y�`-qNRe_YX[Z\o���VYTch�Tch\fz`sXebcVYTcVYjef
]�hNRemcoef�]"RemcmuV^f"n rpv�TWh\f�Z\X[Z � y\Z\V�~)X[mcd�_Yv=n\V^bQTWmuV^r\y�Tcf"n , R�� V^XeZ\b"q+muf"buy\_YTcV^Z\o V^Z�R
buTWmuX[Z\o+buy\mu~�RU]"fS`aXeTWf�ZpTWV�RU_�ql`\_�RkvJb6ReZtV^d�`sX[mQT�ReZpT�mcX[_Yf ( � h\fSn\VY`sXe_^f `sXeTcf"ZpTWV^Re_�n\y\f�TcX
TWh\fzX[muV^f"ZpTWRUTWVYX[Z Xe~�f"buTcf"m�]kRemursXeZ�vJ_Yb"qNV^b�RUZ\XeTWh�f"m�`sXUTWf"ZpTcV�Re_-buX[y\mu]"f (�" y\muTch\f"mudgXemcfeq
TWh\fzX[muV^f"ZpTcf"n �SRlTWf"mERe_YbcX�o[V�j[f"b�ReZ$V^d�`aX[muTWReZpTS]"XeZ�TcmcVYr\y�TWVYX[Z (

� D � D � � �������������QM�I
� f hNRkjef `\mcf�bcf"ZpTcf"n muf"buy\_YTcbB~)mcX[d ReZ f * Tcf"Z\buVYj[f$d�X[_^f�]"y\_^Rem4n v Z\RedgVY]"bBbQTWy\n v Xe~
R Z\f"o[RUTWV�j[f"_�v$]�hNRemcoef"n , � , ( _^VY`\V^n$r\VY_�Rkv[f�m ( & # ��V�TcTWf�mcVYX[Z\V^] , � ,�
 r�V^_�Rkvef"m h\Reb
rsf�f"ZBy\buf"n|Reb{REmuf�~)f"muf"Z\]�f (A� h�y\b{~�RUm"qUTcX X[y�m � Z\Xx��_^f�n\o[feqe`\mcf�j VYX[y\b�]"X[d�`\y�TWRUTWVYX[ZNRe_
buTWy�n\V^f�b Xe~ , ( buvJbuTcf"d�b � � 7 � q � 7 * q � 7 �  h\RxjefBraf"f"Z/mcRUTWh�f"m _YV^d�VYTcf"n�V^Z	bc]"Xe`sftReZ\n
~)X ]�y\bcf�n X[Z hpvJn\mcXeo[f"Z raX[Z\n\VYZ\o � � 7 *  qSd�V * TWy\muf"bgXe~ , ( ��V�TWh , � ,� � � 7 �! Xem
buTWy�n\V^f�b Xe~ , ( dgX[_Yf"]�y\_^f�bgVYZ d�X[Z\X[_^Rxvef"mub � � 7 �  ( 0Ef�mcfUq���f;hNRkjef;`\mcf�bcf�Z�Tcf"n�R
buvJbuTcf"dgRUTWVY] bQTWy\n vzXe~�Tch\f�buTWmuy\]�Tcy\mWRU_J`�mcX[`af"mQTWV^f�b Xe~\R , � , ( r�V^_�Rkvef"m-��VYTchtR�bc`af"]�V�Re_RUTcTcf"ZpTWVYX[Z TWX�TWh\fzmuX[_^f>Xe~�f"_Yf"]�TWmcXebuT�RlTWV^]�bHV^Z , ( r\VY_�Rkv[f�mcb (
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� y\m�buTcy\n\VYf"b�mcf�jefkRe_Yf"n TWhNRUT , ( h\f"Ren\o[muX[y\`\b�hNRkj[f R mcRUTWh�f"m/��f"R � V^ZpTcmWR �
d�X[_Yf"]"y�_�Rem4h�vJn\muX[o[f�Z=raX[Z\n\VYZ\o�Rer\VY_^V�T�v ( � f�X[r�bcf"mQj[f�n=hpvJn\mcXeo[f"Z=rsX[Z�n\b�d RUV^Z\_�v
raf�T���f"f�Z TWh\f hpvJn\muX * vJ_ � � � � ��� � 0 ��� ,+o[muX[y\`\btReZ\n ]"RemcraX[ZpvJ_�o[muX[y\`\b (�� h\VYbtVYbtV^ZRUo[mcf�f"d�f"ZpT{��V�TWhBVYZ�~)mWRemuf"nBbu`sf�]�TcmcX[bu]"X[`pv�RUZNRe_YvJbuV^b � � #	�! (  * VYbuTWf�Z\]"fHXU~NTWh\VYb�hpvJn\mcX �
oef"Z raX[Z\n\VYZ\o��SReb4bcy\oeo[f"bQTWf"n TcX�`\muf�jef"ZpTBTWh�fgVYZ�Tcf"mcRe]�TcV^X[Z\b�raf�T���f"f"Z hpvJn\muX * vJ_ � �
� ��� � 0 � � o[mcX[y�`\b$ReZ\n , R�� V^XeZ\b ( � h�f�~�Re]�T TWhNRlT TWh\f , ( h\f"Ren\o[muX[y\` V^b Z\XeT
bQTWmuX[Z\o[_�v�h�vJn\muX[o[f�Z/rsX[Z�n\V^Z\ogV^b�f"d�`\hNRebuV # f"n�rpv$TWh\f4X[r\buf"mujURUTcV^X[Z$TWhNRlT VYZ;Rgd�V *7�
Tcy\mcfB��V�TWh , � ,  � � 7 �! qPTch\f|ZJy�dBrsf�m>Xe~�V^ZpTWmcR � d�X[_^f�]"y\_^Rem�rsX[Z�n\b>V^b+Tch\mcf�f|TcV^d�f"b
bud RU_^_^f�m4TchNReZ���hNRUT���f	hNRkjef$Xer\bcf�muj[f�n h\f�mcf ( � h\RUT�V^b�dgReV^Z\_�v�n\y\f TWX�]"Xedg`af �
TcVYTcV^X[Z ~)X[m|hpvJn\mcXeo[f"Z=rsX[Z�n\V^Z\o�bcV�TWf�b|��V�TWh�TWh\f$buTcmcX[Z�o[_Yv�h�vJn\muX[o[f�Z rsXeZ\n\V^Z�o ,�
oemcX[y\` � � 7 �! (

� T�bcf�f"d�b>TWhNRUT>Tch\fB��fkR � f"Z\VYZ\o�Xe~ hpvJn\mcXeo[f"Z�rsX[Z�n\V^Z\o XU~�Tch\f , ( h\fkRUn\o[mcXey\`
VYb+n\y\f�TcX TWh\f�bQTWmcXeZ\o�n\V^muf"]�Tzf�_^f�]�TWmuX[buTWRUTWVY]BV^ZpTcf"mWRU]�TWVYX[Z\b+]"Rey\buf"n�r�v	TWh\f|Z\f�opRUTcVYj[f
]�h\Remco[f���VYTch\V^ZzTWh�f , � , ( h�fkRen\oemcX[y\` ( & bcV^d�V^_^RemP]�X[Z\]�_^y\buV^X[Z4hNReb rsf�f"Ztbuy\o[o[f�buTcf"n~)Xem4RUZ\V^X[Z�V^] , � , � r\V^_^Rxvef"mub � � � 7  ( � Z�TWh�fgXeTch\f"m�hNReZ�n-q�Tch\fghpvJn\muX * vJ_ � � � � ��� �0 ��� , o[muX[y\`$V^bHVYZ�jeX[_Yjef"n���VYTch	h\VYo[h$R � Z\VYT�v V^Z�V^ZpTcmWR � dgX[_Yf"]�y\_�Rem hpvJn\mcX[oef"Z�raX[Z\n�b��V�TWh�Tch\f `\h\Xebc`\hNRlTWf X * v oef"Z � � � (;� h\f f * V^buTcf"Z\]�f Xe~�TWh\f V^ZpTWmcR � d�X[_^f�]"y\_^Rem>hpv �n�mcX[o[f�Z�rsX[Z�n � ����� 0 ��� � � � � qJh\Xx��f�j[f�m"q%hNRebHZ�XeT�rsf�f"Z$mcf�`sX[mQTWf�n$VYZ f * `af"mcVYdgf�ZpT�Re_bQTWy\n�V^f"bETWh�y\b ~�Rem-��TWX X[y\m � Z\Xx��_Yf"n\o[f , (+� Z ~)mWRemuf"n;bu`sf�]�TWmuX[bc]�X[`pv/buTcy\n\VYf"b ��X[y\_Yn;rsf
y�bcf�~)y�_ TcX|V^Zpj[f�buTWVYopRUTcf+TWh\fzf * VYbuTWf�Z\]"ftReZ\n�buTWRer\VY_^VYT�vgXe~ TWh\VYb�h�vJn\muX[o[f�Z	raX[Z\n (

� h\f d ReVYZ�}\Z\n\V^Z�otV^ZgX[y\m�buTWy�n�v VYb TchNRUT���h\V^_Yf�Tch\f VYZ�Tcf"m � d�X[_^f�]"y\_^RemAhpv n�mcX[o[f�Z
raX[Z\n�b Remuf	mcRemcfUq�Tch\f	bQTWmuX[Z\o RUZ\n ~)muf���y\f�Z�T V^ZpTWf�mWRe]�TWVYX[Z=raf�T���f"f�Z V^XeZ\b�ReZ\n , (]"RemcraX[ZpvJ_6X * v oef"Z�RUTWX[d�b buf"f�dgb>TWX raftTch\f�dgXebuT>VYdg`aX[muTWReZpT ~�Re]�TWX[mEn\f�Tcf"mudgVYZ\V^Z\o
Tch\f X[mun\f"mtXe~�h�vJn\muX ]"RemcraX[Z ]�hNRUV^Z\b�RUZ\n dgf�dBr\mcReZ\f buy\mu~�RU]"f�RemufkR ( & rsX[y T �	���
XU~ , R�� V^X[Z�b�Remcf VYZpj[X[_�j[f"n�VYZ V^ZpTWf�mB_^VY`\V^n�V^ZpTWf�mWRe]�TWV^XeZ\b�V^Z�Tcf"mudgb�Xe~�VYX[Z � r�mcV^n�o[f"b
raf�T���f"f�Z�Tch\fB_^VY`\V^n�b (z� h\f�mcf�bcy\_�TWVYZ\o V^ZpTWf�mWRe]�TWVYX[Z;Z\f�T���X[m � ��h\f�mcf|_^VY`\V^n\b Remcft]"X[Z �
Z�f"]�Tcf"n�TWh\muX[y\o[h VYX[Z � r\mcVYn\o[f"b�q�mcf"buy\_YTcb V^Z VYX[Z � _^V^`�V^n ]"_^y�buTWf�mcb ��h\Xebcf�bcV # f"b mcReZ\o[f
~)muX[d�R ~)f�� TcX � ��� _YV^`\VYn\b (�� h\f"buf|V^ZpTWf�m>_^V^`�V^n;VYZ�Tcf"mcRe]�TcV^X[Z\b+Remcf�bQT�Rer\_YfeqibuX[dgftXe~
Tch\f"d `sf�mcbuV^buTcV^Z\o Xxjef"m>TWh\fB��h�X[_^ftTcmWR � f�]�TcX[muv;~)Xem>ReZNRe_�vJbcV^b-� 7 � � ���#� Z\b , ( 
 XeZ\bcf �
��y\f�ZpTW_Yveq-Re_YbcX|TWh\f4V^X[Z � _^VY`\V^n ]"_^y�buTWf�mcb Remcf�mWRUTch\f"mEbuTWRer\_^f�V^d�`\_�v VYZ\oBTWh\RUTETch\ft_YV^`\VYn\b
VYZpj[X[_�j[f"n VYZ Rt]�_^y\bQTWf�m�~)X[mud2f�ZpTWVYTcV^f�b�TWh\RUTHRe]�TSVYZ Rt]"XeZ\]"f�muTWf�n ~�Rebch�V^X[Z ({� TSV^b�_^V � f"_�v
TchNRUT�TWh\VYbS`\_�RkvJbSRBmuX[_^f�V^ZgTWh\f+bQTWmuy\]�Tcy\mWRe_-Reb���f"_Y_-Reb�Tch\f+n�vJZNRUdgVY]kRe_a`\mcXe`sf�muTWVYf"b�Xe~
Tch\fHr\VY_�Rkv[f�m"qpV^Z�]"_^y�n\V^Z\o�q[f ( o ( q[TWh\f�d�X�jef"d�f"ZpT�Xe~s_^VY`\V^n\b�V^ZBTch\f�`\_�ReZ�fSXe~aTWh\fHr\VY_�Rkv[f�m"q
RUZ\n�TWh�fB`sXebcbcVYr\_^fz~)X[mud RUTcV^X[Z$Xe~Abud RU_^_ � bc]"Re_^f>n\Xed ReVYZ\b�Xe~ , ( � V^X[Z$mcVY]�h;mcf�o[V^X[Z�b V^ZdgReZpv � ]�X[dg`aX[Z\f�ZpT�dgf�dBr\mWRUZ\f"b (

" y\mQTWh\f�m"q TWh\f�buTcmcf"Z�oeTWh�ReZ\n�buT�RUr\V^_YVYT�v;XU~S`aX[bcV�TWVYjef"_�v;]�hNRemuo[f"n�V^X[Z�b4RUZ\n�Z�f"opR �
TcVYjef"_Yvg]�hNRemuo[f"n�h\f"Ren\o[muX[y\`\bH`�mcXxjJV^n\f>RB`aX[bubcV^r�_^f+d�X[_^f�]"y\_^Rem _^f�jef"_sf * `\_�RUZNRUTWVYX[Z ~)X[m
Tch\f>Re]�TWVYX[Z Xe~ , ( bSV^Z rNRe]�Tcf"muV�Re_adgf�dBr\mcReZ\f"b�y\Z\n\f�mSTWh\fEV^Z " y\f"Z\]�f>Xe~ X[muopReZ\VY]EbuX[_ �jef"ZpTWb ( � h\f�bcfgh\V^o[h�_Yv;`aX[_^Rem+V^ZpTcf"mWRU]�TWVYX[Z\b>]�mcfkRlTWfgR�h�V^o[h/~)mcf�f|f"Z\f�mcoev�rNRUmcmcVYf"m+~)X[m
hpvJn\muX[`\h\X[r�V^] d�X[_Yf"]"y�_^f"b�bcy�]�h�Rebtraf"Z # f"Z\fUqATWh�y\bBV�T4dgRkv�o[VYjef X[Z\fgmcf"RebcX[Z Reb4TcX
��hpvtZNRUTWy�mcfHy\buf"bA]�hNRemuo[f"n|_YV^`\VYn\b�VYZtTWh�f"bcfHbQTWmuy\]�Tcy\mcf�b�TchNRUT{hNRkj[fHTWX>RUn � y\buT �Jy�V^] � _Yv
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TWX|f * TWf�mcZNRU_ ]�h\ReZ\o[f�b (
, ( h\f"Ren\o[muX[y\`\bgRe_YbcX�buTcmcX[Z\oe_Yv d�XJn\VY~v�TWh\f�X[muV^f"ZpTWRUTWVYX[Z�Xe~E��RUTcf"m�Z\fkRem�Tch\f

r\V^_^Rxvef"m ($� ��X;`afkR � bBXU~HX[`\`aX[bcV�TWf�bcVYo[Z�VYZ�TWh�f V^ZpTcf"mu~�RU]"V�RU_Amcf"oeV^X[Z�Xe~STch\f , � , (r\V^_^Rxvef"mgmcf"_^RUTWf�n TWX�TWh\f;_YX ]"Re_��SRUTcf"m n�V^`aX[_^f$X[mcn�f"m ��f"muf/X[r\bcf�mujef"nz� " V^o (�*\( � � R , (

 X[mcmuf"_�RlTWV^XeZ Xe~iTch\f+`aX[bcV�TWV^XeZ Xe~iTch\f"buf>`sf"R � bS��VYTWhgTWh\f+`aX[buVYTWVYX[Z XU~iTWh\f T���X|`sf"R � b
Xe~AX[`\`aX[buVYTWf4bcVYo[Z;X[Z�Tch\fB]�hNRUmco[fBn�f"Z\buVYT�v � " VYo ( *�( � � r ,HRU_^X[Z\o�TWh\ftr\V^_^Rxvef"mEZ\X[mcdgRe_
bcy\o[oef"buTcbgTchNRUT�TWh\f$X[mcn�f"mcVYZ\o�Xe~ ��RUTWf�m d�X[_^f�]"y\_Yf"b|X[muV^o[VYZNRUTWf�bB~)mcX[d buh\V^f�_^n\VYZ\o�Xe~
_^XJ]kRe_s]�hNRemcoef"b�r�v �SRUTcf"m�n\VY`sX[_Yf"b (

� h�fBbcZNRU`\bch\XUT>Xe~ R , R���VYX[Z�]�X X[mun\V^Z\RUTWf�n	��VYTch , ( X * vJo[f"Z�RlTWX[d�b RUZ\n;�SR �
TWf"m�d�X[_^f�]"y\_Yf"bS��h\VY]�h;V^b�Ren\n�VYTWVYX[ZNRe_Y_Yv�hpvJn\mcX[oef"Z;raX[Z\n\f�n	��V�TWh;R|`\h\Xebc`\hNRlTWftX * v �
o[f"Zz� " V^o ( *\( � � R ,6V^_Y_^y\bQTWmWRlTWf"b ��f�_^_PTch\f+X[muV^o[VYZ Xe~ Tch\f+}NmcbQT�`sf"R � (A� h\f>bcf�]"X[Z�n	`afkR �
V^b6n\y�f�TcX>�SRUTcf"m�d�X[_^f�]"y\_Yf"b6hpvJn\mcXeo[f"ZgrsX[Z�n\f"n|��VYTch�`\h\X[bu`\hNRUTcf ReZ�n�oe_YvJ]"f�mcX[_\X * v �
o[f"Z�RUTcX[d�b4~)mcXed Tch\f bcVYn\f Xe~�Tch\f ��RUTWf�m�`\hNRebuf (�� Z TWh\f ]"Rebcf XU~ ,#
 b�qA�SRUTcf"m�VYb
X[mcn\f�mcf�n�rpv	TWh\f�`\h�X[bc`\h\RUTWf�o[muX[y\`\b>VYZ/R d RUZ\Z\f"m bcV^d�V^_^RemHTWX , ( b+r\y�T>Tch\f�`sXebcV �TWVYjef"_�v/]�hNRemuo[f"n ]�h�X[_^VYZ\f|o[mcX[y�`�n\XJf"b�Z\XeTtRe]�TtVYZ�Tch\fgbcRed�f���Rkv�RebtR , ( ����h�V^]�hhNReb>Z\X�`aX[bcV�TWVYjefB]�hNRemuo[f|RemuX[y\Z\n ,ERUZ\n/TWh\f , R�� V^X[Z�bzRemcX[y�Z\n;TWh\f|]�h\Xe_^V^Z�fBo[mcXey\`
]"mcf"RUTWf R�]"_^RUTWh\mcRUTWfg_^V � f�buTWmuy\]�Tcy\mcf (�� hJy�bBTWh\fg_�Re] � Xe~�X[mun\f"muV^Z\o	mcf"_^RUTWV�j[f�TWX�Tch\f
r\V^_^Rxvef"mHZ\XemcdgRe_ (

� h�f+_^X[Z�o � mcReZ\o[f�`sXe_�RemuV # RlTWV^XeZ�XU~iTWh\f ��RUTcf"mSd�X[_^f�]"y\_Yf"b�TWh\muX[y\o[h�X[y�T�Tch\f+buV^dBy �
_�RUTcV^X[Z$rsX * bcy�o[o[f"bQTWb+TchNRUT Tch\fBRUdgX[y�Z�T Xe~AVYZ�Tcf"mu_�Rkv[f�mE��RUTWf�m+V^Z	X[y\m d�XJn\f"_ V^b�TWXJX
_^Xx��~)X[m ]�X[d�`NRemcVYbcX[Z�b ��VYTch;y\Z\VY_�Red�f"_Y_�RemSjef"bcVY]"_Yf"b (z� hNRlT>dgf"ReZ\b TchNRUT+Tch\f"mufBV^b+ReZ
Ren\n\V�TWV^XeZNRe_pmcf�`\y\_YbcVYjefSV^ZpTcf"mWRU]�TWVYX[ZtTch\mcX[y�o[htTWh�f��SRlTWf"mA`�hNRebcf�rsf�T���f�f"Z�h\fkRen�o[mcX[y�`\b
Xe~6X[`�`sX[buVYTcf�_^Rkv[f"mubE��h\VY]�h�`aXeTWf�ZpTWV�RU_^_Yvg]kRUZ�V^Z " y\f"Z�]"f4Tch\f�buTWmuy\]�Tcy\mcftReZ\n	n�vJZNRed �
V^]"b�Xe~zbuV^dBy\_^RUTWf�n=r�V^_�Rkvef"mcb ( � h\VYb VYbgVYZ Reo[muf"f�dgf�Z�Tg��VYTch f * `af"mcVYdgf�ZpT�Re_�buTcy\n\V^f�b
Xe~6]�hNRUmco[f�n�_^VY`\V^n�b���h\V^]�h	bch\Xx� ]�X[ZpTWV^Z�y\Xey\bEbQ��f�_^_YV^Z\o���VYTch$��RUTcf"mERen\n\f�n�raf�T���f"f"Z
_�Red�f"_Y_�Ref�y\`�TWXzR+]�f"mQT�ReVYZBTWh\muf"bch�X[_^n|RUT{��h\V^]�h�T���X�`�hNRebcf�b Remcf�~)Xemcd�f"n-qpR ~)y�_^_Yv�hpv �
n\mWRUTcf"n|y\Z\VY_�Red�f"_Y_�Remijef"bcVY]"_Yf���V�TWh|r\y\_ � ��RUTWf�m � � � �  �( 0EXx��f�j[f�m"q Tch\fHf * Re]�T�RedgXey\ZpT
Xe~aV^ZpTWf�m � _^Red�f"_^_^Remi�SRlTWf"mA~)X[m , � , ( V^bAZ�XeT � Z\Xx��Z ( 4 f"bu`\VYTcfSTWhNRUT"q[��f�]"ReZgf * ]"_^y�n\fTWh\fE`sX[bubcVYr\V^_YVYT�vtTchNRUT�TWh\fEV^Z\]�mcfkRUbcf XU~-TWh\fEX[mcn�f"mSRUZ\n n\f�]"mcf"Rebcf Xe~-TWh�f bcy�mu~�Re]�f>Remcf"R
X[r\bcf�mujef"n$V^Z X[y\m�buTWy�n\V^f�b�RemcfzRen�n\VYTcV^X[ZNRU_^_Yvt~�Re]"VY_^VYTWRUTWf�n rpv RtTcX X�bud RU_^_aZJy�dBrsf�mHXe~
V^ZpTWf�m � r�V^_�Rkvef"mi�SRlTWf"m�dgXe_^f"]�y\_^f�b ( � V^d�V^_^RemPVYZ\]"mufkRebuf�~)X[m TWh�f�X[mun\f"m Xe~ , ( Re]�vJ_J]�hNReVYZ\b�SReb�X[r�bcf"mQj[f�n�V^Z d�V * f�n , D� , ( r\V^_^Rxvef"mub � � 7 �  ReZ\n , ( d�X[Z\X[_^Rxvef"mub � � 7 �  q�ReZ\n
TWh�y\b�VYT�VYbHy\Z\_^V � f�_Yv TchNRUT�V�T�]kReZ$V^Z " y\f"Z\]�fzX[y\mH]"XeZ\]"_Yy\bcVYX[Z\b (

� Z�TWh\f|Z\f * TBbcf�]�TcV^X[Z-q�R , � ,� # , � , ( d�V * TWy�mcf�r\VY_�Rkv[f�m"q ��h\V^]�h�bcf"mQj[f�bBReb4R
dgXJn\f"_PXe~6rNRU]�TWf�mcV^Re_idgf�dBr\mcReZ\f"b�qN��V^_^_Prsf�n\V^bu]"y\bubcf�n;V^Z$n\f�TWReV^_ (6& ~TWf�mHTWhNRUT"q%`\mcX[` �
f"muTcV^f�bHXe~ �SRUTcf"mH��VYTch\V^Z d�f"dtr\mWReZ�f # ��RUTWf�mHV^ZpTWf�mu~�Re]�f>V^Z n\V �Pf�mcf�Z�T�r\VY_�Rkv[f�mSbuvJbQTWf"d�b
��V^_^_srsfzbQTWy\n\VYf"n$V^Z TWh�f�_^RebuTSbcf"]�TWVYX[Z (
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� Z Ren\n\V�TWVYX[Z TWX�TWh\f	dBy\]�h bQTWy\n�V^f"n ,�
 b"q ,� b ReZ\n , ( bgRemcf	Red�X[Z\o/TWh�f	d�X[buT]�X[d�dgX[Z/_YV^`\VYn\b VYZ�ZNRUTWy�mcf ( ,  b4Remcf�`�mcf"buf"ZpT4V^Z/raXeTWh�f"y � RUmuv[XUTWV^]�ReZ�n�`�mcXJ]kRemQv �
XUTWV^] d�f"dtr\mWReZ�f"b|`NRemQTWV^]�V^`NRlTWV^Z�o/V^Z R�dty\_YTcVYTWy�n\f Xe~�T�Reb � bgbcy\]�h Reb|n\f�Tcf"mudgVYZ\V^Z\o
~)y�bcV^XeZ-qPj[f�bcVY]"y\_^RUTWVYX[Z�ReZ\n�]"y�mujURUTWy�mcf�Xe~ r\VY_�Rkv[f�mcb � � � * w � � 7  ( ,� b�Re_^buX V^Z " y�f"Z\]�f
`af"mudgf"RUTWVYX[Z � � �	�! q%ReZ\n�f�jef"Z�`�mcXJ]"f"bubcf�b bcy�]�h;Reb�]"f�_^_-n�VYjJV^buV^X[Z � � � #! (
& b{d�f"ZpTWVYX[Z\f"n4V^ZzTWh\f�`\mcf�jJV^X[y\b bcf�]�TcV^X[Z-q , ( b�q[Reb ��f�_^_JReb XeTWh\f�m{]�hNRUmco[f�nB_^VY`\V^n\b�q~)y�Z\]�TcV^X[Z rsXUTWh RUb	d�f"dBr�mWReZ\f�bQT�Rer\VY_^V # f"mub$ReZ\n n�f"buTWRer\VY_^V # f"mub � � 7 �  ]�X[ZpTWmuX[_^_YV^Z\o

d�f"dtr\mWReZ�f `af"`�TcV^n\f # `\mcXUTWf"VYZ V^ZpTcf"mWRU]�TWVYX[Z\b (%" y\muTch\f"mudgX[mufeq6r\Re]�Tcf"mcV^R;Remuf Rer\_YfgTcX
RUn � y\buT>Tch\f�mcf�_�RUTcVYjefB]"X[Z�]"f"ZpTcmWRUTcV^X[Z\b>XU~ ,� b�ReZ\n , ( b+��h\f"Z�bcy\r � f"]�Tcf"n�TWX TWX * V^]XemcopReZ�V^]$bcX[_�j[f"ZpTcb � � ��� q � � �� �( � y\]�h ReZ Re_�TWf�mWRUTcV^X[Z=V^Z h�fkRen\oemcX[y\` ]�X[d�`sX[buVYTcV^X[Z
buf"f�dgb�TWX�raf�R�d�fkReZ\b TcX=]�h\ReZ\o[f�d�f"dBr\mcReZ\f�`af"mcd�fkRUr\V^_YVYT�v[q�ReZ�n TcX `�mcf"buf"mQj[f
bQT�Rer�V^_^V�T�v ( � X[_Yf"]�y\_�Rem d�f"]�hNReZ�V^bcd�b mcf"bu`sXeZ\bcVYr\_^f�~)X[m TWh\f�bcfS]�hNRUZ\o[f"b6Remcf�Z\XeT � Z�X���ZPqh�X���f�jef"m (
0�f"mcf|��fgbQTWy\n\VYf"n�R dgV * f�n , � ,� # , � , ( r\VY_�Rkv[f�m>V^Z�`\muX[`sXemuTWVYX[Z ��� �[(|� h\V^b

`�mcX[`aX[muTcV^X[Z ��Reb�]�h\X[bcf�Z;Reb�V�T�dgXJn\f"_YbHrNRe]�TWf"muV�Re_id�f"dtr\mWReZ�f"b � ��� 7 q � � �  ( � y\m�mcf �buy\_YTcb�buy\o[o[f�buT TWhNRlT�Tch\fEbQT�Rer�V^_^V�T�vBXe~PrNRe]�TWf"muV�Re_Nd�f"dtr\mWReZ�f"b bcV^oeZ\VY}N]"ReZpTW_�v�V^Z\]�mcf"Rebcf�b
n�y\f4TcXgTWh�ft`\muf"bcf�Z\]"ftXe~ , ( b (3, ( bERe_^buX n\f�]"mcf"Rebcft`\mcXeTcmcy\buV^X[Z�bEXe~ ,  d�X[_^f�]"y\_Yf"b
RUZ\n4muf"n\y�]"fATWh\f�V^mid�XeTWVYX[ZzRe_YX[Z\oSTWh�fAr\V^_^Rxvef"miZ\XemcdgRe_ (i� h\f�bcf�]�hNReZ\o[f�b X ]�]"y\m n\y\fATcX
bQTWmuX[Z\o VYX[Z � d�f"n�V�RUTcf"n$f"_^f�]�TcmcX[bQT�RUTcV^]tVYZpTWf"mcRe]�TcV^X[Z�b"qsReZ\n�ReZ;VYZ\]"mufkRebuftVYZ;V^ZpTWf�m � _^V^`�V^n
hpvJn\muX[o[f"Z	rsXeZ\n\b (

� h\f mcf�buT�Xe~JTWh\VYbibcf"]�TWVYX[Z4VYb X[mcopRUZ\V # f"n�Rebi~)X[_^_YXx��b �P��f }\mcbuT n\f�bc]�mcV^raf�TWh\f�buvJbQTWf"d
`�mcf"`\RemWRUTcV^X[Z�RUZ\n/bcVYdBy\_�RlTWV^XeZ�]"XeZ\n\VYTcV^X[Z�b � TWh�f"Z/��f|`\muf"buf"ZpTzTWh\f�muf"bcy�_YTWb�q ReZ\n/��f
}\Z\V^buh$��V�TWh�n\V^bu]"y\bubcVYX[Z�RUZ\n�bcy\d�d RUmuv (

� D
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& _^V^`�V^n�r\V^_^Rxvef"m6]�X[Z\buV^buTcV^Z\o Xe~ #��), � ,  b�q � � , � , ( b"qpRUZ\n � � � ���SRUTcf"mAd�X[_^f�]"y\_Yf"b��Reb/`\muf"`NRUmcf"n rNRUbcf"n X[Z R `�mcf � f���y\VY_^V^r�mWRUTcf"n , � ,�
 r�V^_�Rkvef"m � ��� �! ( � � , R �
]�X[y\ZpTWf�mcVYX[Z\bt��f"muf Ren\n\f�n ~)X[mt]�h\Remco[f Z\f"y�TcmWRe_YVYT�v ( & `�y\mcf , � ,� r�V^_�Rkvef"mtdgRen\f
XU~ � � � , � ,� b�ReZ�n � � � � �SRlTWf"mub �SReb$buTcy\n\VYf"n�Reb�R muf�~)f�mcf"Z�]"f�buvJbuTcf"d (2� h�f
Tcf"d�`sf�mWRUTcy\mcf�Xe~zTWh\f , � ,��# , � , ( bQv bQTWf�d V^b � f"`�T$RlT � ���	��(�� h�f/mcf"buy\_YTcV^Z\o, � ,� # , � , ( � , � ,  ,�r�V^_�Rkvef"m�buvJbuTcf"d �SRUb	buV^dBy\_^RUTWf�n ~)Xem � �	� � ���#� ,�Z\b � TWh�f
TcV^d�f+mWRUZ\o[f>~)mcX[d � � TWX ���	� � � � TWX ����� ,�Z\bH�SRUb�y�bcf"n	V^Z�nNRUTWR|ReZNRe_�v buV^b (
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" V^o[y�mcf *�( � 7 � 
 h\f�dgVY]kRe_�buTcmcy\]�TWy\muf"b�ReZ\n Tch\f _�Reraf"_YV^Z\o$Xe~ERUTcX[dgbtXe~ , � ,� ReZ\n, � , ( _YV^`\VYn\b (
� D
	SDGF � � �������{K��uM�I L�������� K��
% ���   � ��� � � � ��� � ��� � ���!� � �  � ����� ��� �!�
% � h\f�X[muV^f"ZpTWRUTWVYX[Z\bAXe~sTWh\f ,D� , j[f�]�TcX[mcb�Xe~ ,� ��~)mcXed Z\Xx� X[Z-q ,� mcf�~)f"mcb�TWX , � , ReZ\n , ( mcf�~)f�mcb , � , ( ,�_^VY`\V^n�b>Remcf|VYZ " y\f�Z\]"f�n�rpv;Tch\f , R � V^X[Z�b+��h\V^]�h�r\V^Z�n�TcX
TWh\f�]kRemursXeZ�vJ_aX * vJo[f�Z � ��� V^Z|TWh\f , � ,� # , � , ( bQv bQTWf�d (�� Xtn\f�dgX[Z�buTWmcRUTWf�TWh�V^b"q,  b���f�mcf n\V�jJV^n\f�n�VYZ�TcX	T���X;]kRlTWf"oeX[mcVYf"b ��TWh\Xebcf raX[y\Z�n�TWX�R	bcXJn\VYy\d ReZ\n�TWh\X[buf
Z\XeT ( � f n\f�}NZ�f�R ,� w , R�� `NReVYm4raX[Z\n V�~STWh\f _^VY~)f�TWVYdgf�Xe~HTch\f % raX[Z\n % f * ]"f�f"n\b
hNRe_Y~�Xe~�TWh\f���h\X[_Yf�TcmWR � f�]�TcX[muv ( � f|~)Xey\Z\n�TchNRUT4ReraX[y�T ��� � Xe~ ,� b���f�mcf�rsXey\Z\n
n\y\mcVYZ\o�Tch\f bcVYdBy\_�RlTWV^XeZ�mcy�Z (�� h�f�Rxjef"mcReo[f�ReZ\oe_^f raf�T���f"f�Z Tch\f r\V^_^Rkv[f"mtZ\X[mcdgRe_
ReZ\n TWh\f ,D��, j[f"]�TWX[mubEXU~{raX[Z\n\f�n ,  b��SRUb � 7 	 * � ReZ\n #�� 	 � ~)XemSZ\X[Z � rsXeZ\n\f"nPq
V ( f ( q�r\VYZ\n\V^Z�o4TWX|RUZ V^X[Z muf"X[muV^f�Z�Tcb�TWh�f ,���, j[f�]�TcX[mSTWXx��Remcn Tch\f+�SRlTWf"mH`�hNRebcf (�� h\f
X[mcVYf"ZpT�RUTcV^X[Z�XU~sTch\f ,���, j[f�]�TWXemcb�VYZBTWh\f�`\y\muf ,  buvJbuTcf"d �SRUb�~)Xey\Z\n-qp��VYTch\V^Z|f�mcmcXem
rNRemcb�qJTcX4raf�TWh\f�bWRed�f�Reb V^Z|TWh\f ,��# , ( bQv bQTWf�d (A� hNRlT�dgRkv�rsf�TWh�fEmuf"bcy�_YT�Xe~PTch\frNRe_�RUZ\]"f4rsf�T���f�f"Z�V^X[Z	rsXeZ\n\V^Z�o ReZ\n;hpvJn\mcRUTWVYX[Z;Xe~ATch\f , � ,  h\f"Ren\o[muX[y\`\b+buV^Z\]�f
��fH~)X[y\Z�n|TchNRUT�TWh�fH]"XJX[mcn\VYZNRUTcV^X[ZBZ�y\dtrsf�m XU~s��RUTWf�m RemcX[y�Z\n�TWh\f ,� Z\V�TWmcXeo[f"Z���Reb
� � � * V^Z TWh�f ,  # , ( bQvJbuTWf�d	q%RUZ\n � � � # VYZ TWh\f>`�y\mcf ,� r\VY_�Rkv[f�m (6� Z$]"Xedg`NRUmcV^buX[Z-q
TWh\fHf �Pf�]�TWb�Xe~ , R ��VYX[Z\b6XeZ|Tch\fHX[muV^f"ZpTWRUTWVYX[Z�Xe~%TWh\f , ( h�fkRen\oemcX[y\`�RemufHZ\f"oe_^V^oeV^r\_Yf (
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" V^o[y\muf *\( � � � � ZNRe`\buh\XeT|Xe~�TWh\f bQTWmuy\]�Tcy\mcf$Xe~�TWh\f , � ,��# , � , ( r\VY_�Rkv[f�m (�� h�f, � , ( _^VY`\V^n\bSRemcfzbch�X���Z	V^Z v[f�_^_YX��zq , R���V^X[Z\b�VYZ$r�_^y\fUq%ReZ\n��SRUTcf"m�V^b�Z\XUT�bch\Xx��Z~)XemH]"_�RUmcVYT�v (

� X f * RUdgVYZ\fATWh\f�f �sf"]�T�Xe~NVYX[ZzrsXeZ\n\V^Z�oEX[Z4h\fkRUn\o[mcXey\`tmuXeT�RUTcV^X[ZPq���f�]"Re_^]�y\_�RlTWf"n
Tch\f+muf"X[muV^f"ZpTWRUTWVYX[ZNRe_%Rey TWXJ]"X[mumcf"_^RUTWVYX[Z|~)y\Z\]�TcV^X[Z;� � & " ,{Xe~iTWh�f ,D� , jef"]�TWX[mubHXe~-TWh�f
VYX[Z � rsX[Z�n\f"n�ReZ�n�Z\XeZJraX[Z\n�f"n ,  h\fkRen�o[mcX[y�`\bzrsXeTch�V^Z;TWh�f�d�V * f�n ,  # , ( ReZ�n
Tch\fB`\y�mcf ,� r\V^_^Rkv[f"mub ( & b ]"ReZ/raftbcf�f"Z/VYZ " V^o ( *\( � # qNTWh�ftmcXUT�RUTcV^X[Z	Xe~ ,� h�fkRen �
oemcX[y\`�bHV^bSbu_^Xx��f�mHV^Z Tch\f>dgV * f"n r\VY_�Rkv[f�mHV^Z\]�_^y\n\VYZ\otraXeTch$raX[Z\n�f"n$ReZ\n�Z\X[Z�raX[Z\n\f�n,� b ( 0EXx��f�j[f�m"q{Tch\f�n�vJZNRed�V^]"bzXe~ TWh�fgraX[Z\n\f�n�h\f"Ren\o[muX[y\`\b�V^b>d�X[muf�VYZ " y\f�Z\]"f�n
TchNReZ Tch\X[buf+Xe~ Z\X[Z�raX[Z\n\f�n ( � f ]kReZ ]�X[Z\]�_^y\n\fETWhNRUT�h\fkRUn\o[mcXey\` mcXeTWRUTWVYX[Z VYb�VYZ " y �
f�Z\]"f�n�raXeTWh�rpv�V^XeZ rsX[Z�n\V^Z\o�ReZ�n	hpvJn\mcXeo[f"Z$rsXeZ\n\b (
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� Z	TWh\f ,  # , ( buvJbuTcf"d$q , R � VYX[Z\b�V^ZpTWf�mWRe]�T+Re]�TWV�j[f"_�v ��VYTch	TWh�ft]kRUmcraX[Zpv _�X * vJo[f�Z
RlTWX[d�b"q\f�bc`af"]�V�Re_Y_Yv���VYTWh�TWh�f , ( XeZ\f"b (& ]"]"Xemcn\VYZ\o TWX ]"XJX[mun\V^ZNRlTWV^XeZ�Z�y\dBraf"mzReZ\Re_YvJbcVYb+bch�X���Z�VYZ � Rer ( *\( ��q , R � V^X[Z\b
]�_^f"Remc_�vg`�mcf�~)f�m�TWX�VYZpTWf"mcRe]�T���VYTWhgTWh\f , ( ]"RemcraX[ZpvJ_PX * vJo[f"Z$RUTcX[dgb�bcV^Z�]"f Tch\f+mWRlTWV^Xraf�T���f"f�Z ,� ReZ\n , ( V^b � � � ReZ�n Tch\f"muf	VYb�Z�X�r�V^o�n\V��sf"muf"Z\]�f$raf�T���f"f�Z TWh�f"V^m
]�X Xemcn\VYZNRUTWVYX[Z Z�y\dBraf"mub�RemuX[y\Z\n , R � VYX[Z\b ( � h\f�hpvJn\mcX * vJ_4X * vJo[f"Z � ��� � , ( ,
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" V^o[y�mcf *\( � � �E��R , ��Ren\V^Re_-n\VYbuTWmuV^r\y TWV^XeZ�~)y�Z\]�TcV^X[Z\b4� � 4 " , Xe~{`\h\X[bu`\h\XJn\V^f�buTcf"mEReZ\n]kRemursX[ZpvJ_6X * vJo[f"Z�RUTcX[dgbEXe~ ,� ReZ\n , ( ��VYTWh ��R , ,� Z\VYTcmcX[o[f�Z/RUTcX[dgb ReZ\n � r ,
, R��/V^XeZ\bHV^Z TWh�f ,� # , ( buvJbuTcf"d (�� h\f4buf"]�X[Z\n�`afkR � Xe~ � � ��q � � * � ,� ,�RemcX[y�Z\n,  Z\VYTcmcX[o[f�Z-q\buh\Xx��Z�V^Z�� R ,�q\VYbSTWh\fzVYZ�TcmWR � dgXe_^f"]�y\_�RUm�]�X[ZpTWmcVYr\y�TcV^X[Z (
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� * vJo[f"Z$T�v `af , � RUmcX[y\Z�n , R��
� ��� q � � � � ,� , �[( �
� ��� q � � � � , ( , ��( �	�
� � ��q � ��* � ,� , ��( ���
� � ��q � ��* � , ( , ��( ���
� ��� � , ( , ��( ���
� ��� � , ( , ��( � �
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� Rer\_Yf *\( ��� 
 XJX[mcn�V^ZNRUTcV^X[Z�ZJy�dBrsf�m>Xe~�n\V��sf"muf"ZpT>T�vJ`sf�b�XU~�X * vJo[f"Z�RUTWXedgb>RUmcX[y\Z�n
, R � V^X[Z�b ( ��� � ��� 
 n\f�Z\XeTcf"bH�SRlTWf"m�X * v oef"Z;RlTWX[d�b (

VYZpTWf"mcRe]�Tcb d�X[mcf ��V�TWh , R���VYX[Z\b|TWhNRUZ=TWh�f�hpvJn\mcX * vJ_ X * v oef"Z � ��� � , ( ,�q6��h\VY]�h]�X[y\_Yn rsf	n\y\f�TcX�TWh�f"V^mgn\f"f�`sf�m _^XJ]kRlTWV^XeZ (�� h�V^b VYb Re_YbcX�X[r\bcf�mujef"n V^Z `�y\mcf , (bQvJbuTWf�d (�& _^buX\qJT���XB]"RemcraX[ZpvJ_sX * vJo[f"Z�RUTcX[d�b�Xe~-rsXeTch ,� ReZ\n , ( bch�X�� n\V �Pf�mcf�Z�T
XJ]"]�y\mcmuf"Z\]�fBRemuX[y\Z\n , R���V^X[Z�b (H� h\f�]"XJX[mcn�V^ZNRUTcV^X[Z�Z�y\dBraf"mub Xe~ � � � ReZ�n � � � Xe~,� RemuX[y\Z\n�R , R � V^X[Z�Remuf|~)Xey\Z\n�TcX�rsf ��� 7 � RUZ\n ��� � # ( " X[m , ( q-Tch\f�mcf"_^RUTWV�j[f]�X Xemcn\VYZNRUTWVYX[Z Z�y\dBraf"mub RUmcf ��� ��� ReZ\n ��� ��� (

" V^o[y\muf *\( � � � & bcZNRe`�bch\XeTzXU~A~)X[y\m _YV^`\VYn\b�rsX[Z�n\V^Z\o�TWX�R , R���VYX[Z (),� _^V^`�V^n\bERemcf
buh\Xx��Z	VYZ o[mcf�f"Z$ReZ\n , ( _YV^`\VYn\b�Remcf>buh\Xx��Z	VYZ v[f�_^_^Xx� (A� h\f , R��;V^X[Z VYbSbch�X���Z$V^Zr�_^y\fzReZ�n	V�TWbHraX[Z\n\f�n	]"RemcraX[ZpvJ_ X * vJo[f"Z	RUTcX[dgb�RUmcfzbch\Xx��Z	V^Z mcf�n (

� X[Z�b	]"ReZ _YV^Z � T���X=_^V^`�V^n\b TcX[o[f�TWh\f�m	rpv ~)X[mudgVYZ\o % r�mcV^n�o[f"b %Y( � f�n\f�}NZ\f RUZ
VYX[Z�r\mcVYn\o[f TWX�f * VYbuT���h\f"Z R�]"RemcraX[ZpvJ_HX * vJo[f�Zz� � ��� q � � � ,�V^b���VYTch\V^Z Tch\f }NmcbQT
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" V^o[y�mcf *\( � � � 
 X[Z�}No[y�mWRUTcV^X[Z�Xe~�TWh\f�y\`�`sf�m�_YfkR " f�T�RU~Tcf"m ���	� Z�b (  Re]�h _^V^`�V^n VYb
mcf"`�mcf"buf"ZpTWf�n�rpv	TWh\f�Rkjef"mWRUo[f�`sXebcVYTcV^X[Z	Xe~ VYTcbET���X$]"RemcraX[ZpvJ_6X * v oef"Z�RUTWXedgb (>� h\f
V^X[Z � _^VY`\V^nErsX[Z�n\b{RUmcf�mcf�`\mcf�bcf"ZpTcf"nBrpvzo[muf"f"Z4n\XeTcb ( 
 X[_^X[mibu]�h\f"d�f � mcf�n � ,  b�qeo[muf"f"Z �, ( b"qNr�_^y\f � , R��/V^XeZ\b (
h�vJn\mcRUTWVYX[Z�bch\f�_^_p� ��� ���6Z\d ,>Xe~ R , R � VYX[Z ( � f�]�h\X[buf�Tch\V^b�n�f�}NZ\V�TWVYX[Z bcVYZ\]"f Tch\f
rsX[Z�n\V^Z\o	rsf�T���f�f"Z , R � V^X[Z\b4ReZ\n ]"RemcraX[ZpvJ_�X * vJo[f"Z�RUTcX[d�btV^b4dgXemcf�buT�RUr\_^f ReZ\n
~)mcf���y\f�ZpTE]�X[d�`NRemcf�n TWX�V^ZpTcf"mWRU]�TWVYX[Z\bHraf�T���f"f�Z , R�� VYX[Z\b�ReZ\n�XeTch\f"mH_YV^`\VYn X * vJo[f"Z
RUTWX[d�b (�� T�V^bERe_^buX�`aX[bubcV^r�_^f>TWX�]"X[Z�bcV^n�f"mERe_^_i_YV^`\VYn X * vJo[f�Z/RUTWXedgb�Reb�r\V^Z�n\V^Z\o|buVYTWf�b
RxjUReVY_�Rer�_^fz~)X[m VYX[Z/r\mcVYn\o[f�b � � ���! �( � fB~)X[y\Z\n �	� 	 � VYX[Z � _YV^`\VYn�`NReV^mub"qP��h�V^]�h�_^f"Ren
TWXBTWh�f+~)X[mcdgRUTWVYX[Z XU~ � � 	 � VYX[Z � _YV^`\VYng]�_^y\bQTWf�mcb (6& buZNRe`\buh\XeT�Xe~�R�]"_Yy\buTcf"mi�)j VYf���f"n
~)mcX[d TWh�f �SRUTcf"mBbuV^n\f ,zV^b4bch\Xx��Z�V^Z " V^o ( *\( � � ( & bB]"X[d�`NRemuf"n TcX ,� q�TWh\f�mcf�Remuf
dgX[muf , ( b���h\V^]�hgrsX[Z�ngTWXzT���X , R � V^XeZ\b ( � R � X[mcV�T�v�Xe~ , R � V^bA~)X[y\Z\n�TWX4V^ZpTWf�mWRe]�T��VYTWh�TWh\muf"f X[mt~)Xey\mB_^VY`\V^n�b ( & buZNRe`\buh\XeT|Xe~H~)Xey\mB_^VY`\V^n�b4raX[Z\n\f�n TWX/X[Z\f , R�� VYb
bch\Xx��Z�VYZ " V^o ( *\( � �[(

� Z�]"XeZ\]"_Yy\bcVYX[Z-q-TWh�f�V^ZpTWmuX n\y�]�TWVYX[Z/Xe~ , ( b�ReZ\n�muf"_�RlTWf"n�]�X[y\ZpTWf�mcV^XeZ\b>TWX$R , r\V^_^Rxvef"mAo[V�j[f�b muV^bufSTWXzbuTcmcX[Z\o�raX[Z\n\VYZ\o�ReZ\n�~)X[mcdgRUTcV^X[ZBXU~-buTWRer\_YfHV^X[Z � _^VY`\V^n4]"_^y�buTWf�mcb�q
TWh\VYbS��V^_^_srsfzn\VYbc]�y\bcbuf"n�VYZ�n\f�TWReV^_-raf"_YXx� (

� ��� �! �� � ��� �  � �  ����� �  �� � � ��� �  �  � �� � � ��!�  � �! 
� Z�Rkj[f�mWReoefeqJR ,� _^VY`\V^nt��RebA~)X[y\Z�n|TcX>`NRemQTWV^]�V^`NRlTWfSVYZ � � � 7 h�vJn\muX[o[f�ZgraX[Z\n\b-� ��� 7 #��VYTWh�XeTch\f"m ,� RUZ\n ��� *	� ��V�TWh , ( , VYZ dgV * f"n ,��# , ( r�V^_�Rkvef"mHReZ�n	X[Z�_Yv VYZ ��� # �
V^Z�`\y\muf ,� r\VY_�Rkv[f�mi� buf"f � Rer\b ( *\(+* ReZ\n *\( � , ( & _^buX\q R , ( _YV^`\VYn;`NRemQTWV^]�V^`NRlTWf"b>VYZ
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� T�hNRUb�Rzbc_YV^o[hpTW_�vBZNRUmcmcXx��f"m�n\V^bQTWmcVYr\y�TcV^X[Z|V^Z|TWh�fEd�V * f"n�r\VY_�Rkv[f�m�RUb�]�X[dg`\Remcf�ng��VYTch
TWh\f+`�y\mcf ,� r\V^_^Rkv[f"m (A� h\V^b�bcy\oeo[f"bQTWbSTWh\RUTSTWh�f+`\mcXUTWmcy�bcV^XeZ\b�VYZ TWh\f dgV * f�n r\VY_�Rkv[f�m
Remcfgbcy\`\`�mcf"bubcf�n=RUbt]"Xedg`NRUmcf"n���VYTWh�TWh\f `\y\mcfgr\V^_^Rkv[f"m ( " V^o[y\muf *\( ���er�bch\Xx��btTch\f
Rey�TWXJ]"Xemcmcf�_�RUTcV^X[Z;~)y�Z\]�TcV^X[Z\b>~)X[m>Tch\fg`aX[buVYTWVYX[Z\bzXe~�TWh\f�o[_YvJ]�f"mcXe_Ao[mcX[y�`\btRU_^X[Z\o Tch\f
r\V^_^Rxvef"mEZ\X[mcdgRe_ ��VYTWh/muf"bu`sf�]�T>TWX Tch\f"VYm+Z\f�V^o[h�raX[mch\XJXJn-qs��h\f�mcf���f�]kReZ�X[r\buf"mQj[f�R
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� Z\d , ( � r , & y TWXJ]"X[mumcf"_^RUTWVYX[Zg~)y�Z\]�TcV^X[Z\b�Xe~iTWh\f+jef"mQTWV^]"Re_P`aX[buVYTWVYX[Z\b Xe~iTWh�f>o[_YvJ]"f�mcX[_
o[mcX[y�`�~)Xem TWh\f|`\y�mcf ,� ReZ\n�d�V * f"n ,� # , ( r\VY_�Rkv[f�mcb (�� h�f�Z�f"V^oehJraX[muh\X XJn;��Reb
n\f�}NZ�f"n Rebtd�X[_Yf"]"y�_^f"b���VYTch�TWh\f�V^m4]"f"ZpTcf"mcb�XU~�d Rebub�RUTBR�n\V^bQT�ReZ�]"f � � Z\d (/� h\f
#t� `aX[buVYTWVYX[Z��SReb+Tch\f"Z/]"Re_^]�y\_�RlTWf"n	��VYTWh�mcf"bu`sf�]�T>TcX TWh\fBRxjef"mcReo[f # � `aX[bcV�TWV^XeZ�Xe~ATch\f
Z\f"VYo[h�rsX[muh\XJX n (
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� f�hNRkj[f$buTcy\n\V^f�n Tch\f$`\mcX[`af"mQTWVYf"b�Xe~ , � ,� # , � , ( r�V^_�Rkvef"mcb�TcX�f�_^y\]�V^nNRlTWf TWh�f
muX[_^f�XU~S]�hNRemuo[f"n , ( _^V^`�V^n\b+XeZ�Tch\fgbQT�Rer�V^_^V�T�v�XU~SrNRe]�TWf�mcV�RU_6dgf�dBr\mcReZ\f"b ( � f�v�mcf �
buy\_YTcb4XU~STWh\VYb4bQTWy\n v�RUmcf�bch\Xx��Z V^Z " VYo[b ( *\( � �[R	RUZ\n *\( ���er ( � h\f n\VYbuTcmcV^r�y�TWVYX[Z�Xe~
Z�VYTWmuX[o[f�Z/RUTWXedgbEV^b buhNRemu`sf�m+V^Z�Tch\fBd�V * f"n�r\V^_^Rxvef"m�TWhNReZ/VYZ�TWh�fB`\y\muf ,� buvJbQTWf"d
� " V^o ( *\( ���[R , � TWhNRlT�VYZ\n\VY]kRUTcf"b R4d�X[mcf�]�X[dg`\Re]�T r\VY_�Rkv[f�m VYZpTWf"mQ~�Re]"V^Re_\muf"o[VYX[Z RUZ\ng_Yf"bub
_YV^`\VYn `\muXeTWmuy\bcVYX[Z\b�V^ZpTWX�Tch\f>�SRUTcf"m�`\hNRUbcf ( 4 f"]�mcf"Rebcf�V^Z�`\muXeTWmuy\bcVYX[Z\b�V^b�RebubcXJ]"V^RUTWf�n��V�TWh�bc_YXx��f�m�n v Z\RedgVY]"bHVYZ�Tch\fzV^ZpTWf�mu~�Re]�fzReb�bch\Xx��Z$V^Z " VYo ( *\( � # RUZ\n *�( ���Ur (6* XeTch
`�h\f"Z\Xedgf�ZNR	]�X[ZpTWmcVYr\y�TcfgTWX	V^Z\]�mcf"Rebcf�n dgf�dBr\mcReZ\f|buTWRer\V^_YVYT�v/rpv�`\muf�j[f�ZpTWV^Z�o;_^VY`\V^n
n�f"bcXemc`�TcV^X[Z�~)muX[d TWh\fgdgf�dBr\mcReZ\feq�~)X[m4f * Redg`�_^feq{y\Z\n\f�mtTWh\fgV^Z " y\f"Z\]�f Xe~�ReZ�X[m �
o[ReZ\V^]gbcX[_�j[f�Z�T"q6TWh�y\b�`\muf�jef"ZpTWVYZ\o/TWh\f d�f"dtr\mWReZ�fg~)mcXed n�V^bcVYZpTWf"oemWRUTcV^Z\o ("& d�X[mcf
]�X[d�`NRe]�T ReZ\n _^f�bcb n v Z\RedgVY];buTcmcy\]�TWy\muf/Xe~>TWh�f/V^ZpTWf�mu~�Re]�f;bch\Xey\_^n�Re_YbcX n�f"]"mufkRebuf
d�f"dtr\mWReZ�ft`af"mcd�fkRUr\V^_YVYT�v (�� X X[y\m � Z�X���_Yf"n\oefBbcy\]�h�R d�f"]�h\ReZ\V^bud XU~�buT�RUr\V^_YV # VYZ\o
r\Re]�Tcf"mcV^Re_-d�f"dBr�mWReZ\f�b�r�v , ( h\Reb�Z\XeT�raf"f"Z$`\muf�jJV^X[y�bc_Yv `\mcX[`aX[buf"n (

� y\m�nNRUT�REbcy\o[oef"buTcb{TWh\RUT{Tch\fSRUTcX[d�V^]�_^f�j[f"_Jd�f"]�hNReZ�V^bcd mcf�bc`aX[Z\buV^r\_Yf ~)X[m TWh\f�n\f �
]�mcf"Rebcf�Xe~s`\mcXUTWmcy�bcV^XeZ\b�ReZ\n|TWh\f�n�vJZNRUdgVY]"bAXe~ah\f"Ren\o[muX[y\`\b V^b6muf"_^RUTWf�n|TcX>TWh\f�buTcmcX[Z�o
raX[Z\n�V^Z\o/raf�T���f"f�Z ,� b�ReZ�n , ( b ( � h\VYb�V^b�mcf"Re_^V # f�n�Tch\mcXey\o[h�hpv n�mcX[o[f�Z=raX[Z\n�b
RUZ\n�VYX[Z�r�mcV^n�o[f"b ( & bz~)X[m4hpvJn\muX[o[f"Z�rsX[Z�n\b"q TWh\f ,� RUdgd�X[Z\VYy\d o[muX[y\`�`\mcf�~)f"m �
f�ZpTWV�RU_^_YvghpvJn\mcX[oef"Z�raX[Z\n�b���V�TWh�TWh\f , ( `\h�X[bc`\h�X n\VYf"bQTWf"m�X * v oef"Z;RlTWX[d�b ( 4 y\f>TcXTch\V^b�q\TWh\fzTWXUT�Re_iZ�y\dBraf"m�Xe~{h�vJn\muX[o[f�Z�raX[Z\n\b�]"mufkRUTcf"n�rpv�TWh�f4RUdgd�X[Z\VYy\d o[muX[y\`\b
VYbAV^Z\]�mcf"Rebcf�n rpv|ReraX[y�T�� ��� V^Z|]"Xedg`NRUmcV^buX[Z���VYTch|Tch\f�`\y\muf , � ,� r\V^_^Rkv[f"m ( & n�n\V �TcV^X[Z\Re_^_�v[q ,  b RemufHh�vJn\muX[o[f�Z�raX[Z\n�f"n|��VYTWh , � , ( b6jJV^R TWh\f , ( hpvJn\mcX * vJ_No[mcXey\`\b (
� V^d�V^_�RUm hpvJn\mcX[oef"Z raX[Z\n\VYZ\o$ReZ\n��SRUTcf"m�dgf�n\V�RlTWf"n�raX[Z\n\VYZ\o�����RUTWf�m4r�mcV^n�o[f"b , raf �
T���f"f�Z ,� ReZ\n , ( hNRUb4raf"f�Z�bch�X���Z�V^Z�R$`\muf�jJV^Xey\b4bQTWy\n v�XU~HR , � ,� # , � , (r�V^_�Rkvef"m�� � � �  (

� h\f�bcf�]"X[Z�n	d�f"]�hNRUZ\V^bud mcf�bc`aX[Z\bcVYr\_^f+~)XemSTWh\fzn\f�]"mcf"Rebcf�Xe~�`\mcXUTWmcy�bcV^XeZ\bHV^bHn\y�f
TcX|V^X[Z r\VYZ\n\VYZ\o|ReZ\n TWh�fz~)XemcdgRUTWVYX[Z Xe~�V^XeZ r\mcVYn\o[f"bHraf�T���f"f�Z ,� bERUZ\n , ( b ( " VYo �y�mcf *\( � � bch\Xx��b�TWhNRlT�dgX[bQT�Xe~aTWh\f�V^XeZ\b�RemcfHraX[Z\n�f"n�V^Z�TWh\f�VYZ�Tcf"mQ~�Re]"f ({� hNRUT ]"Rey\bcf�b
_YX ]"Re_ n\f"hpvJn\mcRUTWVYX[Z�RebE��RUTcf"m+r\muV^n\oef"b>Remuftmuf"`\_^Re]"f�n;rpv;dBy\]�h�buTWmuX[Z\o[f�m+V^XeZ�_^VYZ � b (
� h�f _^VY~)f�TWVYdgf|Xe~�VYX[Z _^VYZ � bBV^b4dBy\]�h�_^XeZ\o[f"m�TWhNRUZ TWhNRUTBXe~H�SRlTWf"m�r�mcV^n�o[f"bi��Xe~HTWh�f
Xemcn\f�mEXe~ ���	� � � �	� `\b , ( � ReZpv$V^X[Z�b���f"muftraX[Z\n\f�n	~)X[m�d�X[mcf>TchNReZ$hNRe_Y~�Xe~6Tch\fzbcVYd �
y�_�RUTcV^X[Z TcV^d�feq�buX[d�f>Xe~�Tch\f"d f�j[f�Z	~)X[mSTch\f>��h\X[_^f>buV^dBy�_�RUTcV^X[Zz� 7 � Z\b , (

� Z�TWh\f�Z\f * T�bcf�]�TcV^X[Z-q���f ��VY_^_en�V^bc]�y\bcb TWh�f n v Z\RedgVY]"b Xe~ �SRUTcf"m d�X[_^f�]"y\_Yf"b-��VYTch\V^Z
n�V��sf"mcf�ZpTEr�V^_�Rkvef"mHbuvJbQTWf"d�b (
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� RUTcf"m�V^b�R � f�v f�_^f"d�f"ZpT�V^Zgn\f�Tcf"mcd�V^Z�V^Z\o4ReZ\n ]�X[ZpTWmuX[_^_YV^Z\o�R4jURemuV^f�T�v|XU~ buTWmuy\]�Tcy\mWRU_
ReZ\n�~)y\Z\]�TcV^X[Z\Re_A`\mcXe`sf�muTWVYf"b�Xe~Sr�V^X[_YX[o[V^]"Re_{d�f"dtr\mWReZ�f"b � � � *! �( " Xem>f * Red�`\_^fUq Tch\f
j[f"mQvB~)X[mud RUTcV^X[ZtXe~Pd�f"dtr\mWReZ�fSr\V^_^Rkv[f"mubAn\f"`af"Z�n\b�XeZ|��RUTcf"m ( � RUTcf"m Re_YbcX>mcf�o[y\_^RUTWf�b
ReZ\ntd�f"n�V�RUTcf"b dgf�dBr\mcReZ\f � dgf�dBr\mcReZ\f ReZ\n4dgf�dBr\mWRUZ\f � `\mcXeTcf"VYZ4VYZ�Tcf"mcRe]�TcV^X[Z\b ( 4 y�fTWX+TWh�V^b"q[��RUTcf"m � dgf�dBr\mcReZ\fSVYZ�Tcf"mcRe]�TcV^X[Z\b{hNRkj[f�rsf�f"Z�R>bcy\r � f�]�T Xe~aV^ZpTcf"Z\buf�muf"bufkRemu]�h (
� V^_YhNRey\n-q�ReZ\n , mWRUTuT�ReZ\n , X[h\XemcV^_Y_^f+`�mcXxjJV^n\f>muf"]"f�ZpT muf�jJV^f���b � � ��� q � � �! �(

� T	V^b�}Nmudg_�v f"bQT�Rer\_YV^buh\f"n TWhNRUT$r\VYX[_^Xeo[V^]"Re_ dgRe]"muX[d�X[_^f�]"y\_Yf"b$ReZ\n Rebcbuf"dBr\_YV^f�b
dgXJn\VY~v�TWh\fg`\mcX[`af"mQTWVYf"b�Xe~STWh�f Z\f�V^o[h�raX[mcVYZ\o$��RUTcf"mBd�X[_^f�]"y\_Yf"b � � � 7  ( � VYdgVY_�Remu_Yveq
ReZpv�h�vJn\muX[`\h\VY_^VY]$buy\mu~�RU]"feq�bcy\]�h RUb R�dgf�dBr\mcReZ\f$X[m�R�d�V^]�f"_^_Yfeq�R �sf"]�Tcbg`�mcX[`af"m �
TWV^f�bHbcy\]�h	RebHmuXeT�RUTcV^X[Z\Re_�q�TWmcReZ\bc_^RUTWVYX[ZNRe_sReZ\n jJV^r�mWRUTcV^X[ZNRU_sd�XeTWVYX[Z\b�Xe~���RUTcf"m � � � �! �(
� TWy\n�V^f"b>XeZ ,#
 r\V^_^Rkv[f"mub>RUT>_YXx� ReZ�n;~)y\_^_�h�vJn\mcRUTWVYX[Z�bcy\oeo[f"bQT>TWhNRUT>TcmWReZ�bc_�RlTWV^XeZNRe_
dgXeTcV^X[Z|Xe~P�SRUTcf"m�Z\fkRem�TWh�f d�f"dBr\mcReZ\f�bcy\mQ~�Re]"fEV^b mcf�buTWmuV^]�TWf"n � � � # q ��� �! �(�� h\f buf"_�~ �
n\V��sy\bcVYX[Z�]"XJf � ]"VYf"ZpTSXe~P�SRUTcf"m�V^ZgTch\fE}\mcbuT�hpv n�mWRUTcV^X[Zg_�Rkv[f�m�hNReb�rsf�f"Z muf"`aX[muTcf"n TcXrsfzReb�dBy�]�h�Reb � TWVYdgf�bHbcdgRe_^_Yf"m�TchNReZ�V^Z�r\y�_ � � ��� �� (
& b>n\V^bu]"y\bubcf�n�V^Z 
 h\Re`�TWf�m � qiTWh�f�Z\f�T���X[m � Xe~�hpvJn\muX[o[f"Z�raX[Z\n\b>VYZ/V^ZpTWf�mu~�Re]�V�Re_

mcf"oeV^X[Z�VYbA`sf�muTWy�mcraf"n RUZ\n�TWh\f�`\muX[rNRer\VY_^V�T�vtXe~a��RUTWf�m d�X[_Yf"]"y�_^f"bAhpvJn\muX[o[f"Z�raX[Z\n\VYZ\o
��VYTWh|Z\f�V^o[h�raX[mcVYZ\o>d�X[_^f�]"y\_Yf"bAV^bAVYZ\]"mufkRebuf"n-qJr\y�T n\y�f�TcXtR>n\f�]"mufkRebuf V^Z�Tch\f�ZJy�dBrsf�m
Xe~zZ\f"VYo[h�rsXemcb"qHTch\f;TWXeTWRe_�ZJy�dBrsf�m Xe~�hpvJn\mcX[oef"Z�rsXeZ\n\b Re]�TWyNRU_^_Yv n\f�]"mufkRebuf"b ( � Z
TWh\f�VYZ�Tcf"mQ~�Re]"V^Re_�muf"o[VYX[Z���RUTWf�m>V^b>RU_^bcX hpvJn\muX[o[f"Z�raX[Z\n\f�n/��VYTWh�_YV^`\VYn�h\f"Ren\o[muX[y\`\b �
_^VY~)f�TWVYdgf�Xe~�bcy\]�h�rsX[Z�n\V^Z\o VYb>dBy\]�h�_^X[Z�o[f"m+TchNReZ/TWhNRlTzXe~���RUTcf"m � �SRlTWf"mzhpvJn\mcXeo[f"Z
rsX[Z�n\b � �	�  �( � RUTcf"m>n\VY`sX[_Yf"b>RU_^bcX raf"]�X[d�f�X[mcn\f�mcf�n�VYZ;TWh\f�VYZ�Tcf"mQ~�Re]"V^Re_{muf"o[VYX[Z/y\`
TWX � Z\d Rk��Rxv ~)muX[d Tch\fzdgf�dBr\mcReZ\f>bcy�mu~�Re]�f � � �  (

� RUTcf"m n�vJZNRed�V^]�b{RUT Tch\f�dgf�dBr\mWRUZ\f�bcy\mQ~�Re]"f�hNReb rsf�f"ZtR�buy\r � f"]�T6Xe~ ~)f�� d�X[_Yf"] �
y\_�Rem n�vJZNRed�V^]�b�buV^dBy�_�RUTcV^X[Z|buTcy\n\VYf"b (�� Z `�mcf�jJVYX[y\b � 4 bcV^dty\_�RUTcV^X[Z|bQTWy\n\VYf"bSXeZ �SR �TWf"m n�vJZNRed�V^]�b�Z�fkRem , � ,�
 d�f"dBr\mcReZ\f�bcy\mQ~�Re]"fUq�V�T ��Reb�bch\Xx��Z TchNRUT�TcmWReZ�bc_�RlTWV^XeZNRe_
ReZ\n�mcXeTWRUTWVYX[ZNRe_\d�XeTcV^X[Z\b{Xe~P��RUTWf�m�XeZ ���	� `�b�TcV^d�fHbc]"Re_^f�Z\f"Rem Tch\f�dgf�dBr\mWRUZ\fHbcy\m �
~�Re]"f RemufAmcf"bQTWmuV^]�Tcf"n � �����  �( � h\f�f �sf"]�T���Reb TWh\f�buTcmcX[Z�o[f"bQT ~)Xem ��RUTcf"m dgXe_^f"]�y\_^f�b-TWhNRlT
��f�mcf�h�vJn\muX[o[f�Z�raX[Z\n\f�n$TcX�Tch\fz`\h\X[bu`\hNRUTcftReZ�n	]"RemcraX[ZpvJ_ X * vJo[f"Z�RUTWXedgb�RebH��f"_Y_
Reb�TWh�X[bcf>]�_�RUTch\mWRUTcV^Z\o4]�h\X[_YV^Z\fEo[mcX[y�`\bSXe~ , � ,#
 ( * XeTWh Tch\f TcmWReZ\bu_�RUTcV^X[Z\Re_aReZ\n mcX �T�RUTcV^X[ZNRU_Jd�XeTcV^X[Z\b Xe~N��RUTWf�m{TWh\RUT6��Reb6hpvJn\mcX[oef"Z|rsXeZ\n\f"nBTcX+]kRUmcraX[Zpv _ X * vJo[f�Z���f�mcf
bc_^Xx��f"m+TchNReZ/TWh\f|d�XeTWVYX[Z\bEXe~�Tch\X[buf�rsX[Z�n\f"n�TWX `\h�X[bc`\h\RUTWf|X * v oef"Z (�� Tz��RebzRe_^buX
X[r\bcf�mujef"n TWhNRlTt��RUTWf�m�]"_�RlTWh\mcRUTWVYZ\o$Tch\f , � ,�
 ]�h�X[_^VYZ\f o[muX[y\`���Reb�_Yf"bcbBR �Pf�]�Tcf"n
TWhNReZ|`\h�X[bc`\h\RUTWfEReZ\n|]kRUmcraX[Zpv _%hpvJn\mcXeo[f"Z�rsXeZ\n\f"n|��RUTWf�m"q ReZ\n�TWhNRlT TcmWReZ�bc_�RlTWV^XeZNRe_
n\V��sy\bcVYX[Z;Xe~�Re_Y_�d�f"dtr\mWReZ�ft�SRlTWf"m+��Reb+~�RebQTWf�mzRe_^X[Z�o TWh\f�d�f"dtr\mWReZ�fB`\_�RUZ\f4TchNReZ
Re_^X[Z�oBTWh\fzd�f"dBr\mcReZ\f>Z\XemcdgRe_ (
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� Z�ReZ\XUTWh\f�m6buTcy\n�v��& d ReZ ��� ���	�6buh\Xx��f�n�TchNRUTAraX[Z\n\f�n��SRUTcf"mAVYZBTWh\fSVYZpTWf"mQ~�Re]"V^Re_

muf"o[VYX[Z�dgRkv�rsf4n\f"bu]"muV^raf"n;rpv$T���X muf"o[VYX[Z\b�]�hNRemcRe]�Tcf"mcV # f�n;rpv�n\V �Pf�mcf�Z�T buTcmcy\]�TWy\muf
RUZ\n/n�vJZNRed�V^]�b � ��� �  �( � T+�SRUb+bch\Xx��Z/TWh\RUT+TWh�fBbc_YX�� ]�X[dg`aX[Z\f�ZpT+Xe~�TWh�fBmcf�X[mcVYf"Z �
TWRUTWVYX[ZNRe_�]"X[mumcf�_�RUTcV^X[Z�~)y�Z\]�TcV^X[Z Xe~EraX[Z\n\f�n���RUTcf"m|dgXe_^f"]�y\_^fgV^b�n\y�f TWX�f * ]�hNReZ�o[f
raf�T���f"f�Z�~)muf"f�ReZ\n�raX[Z\n\f�n ��RUTWf�m ( � h�V^b�]"X[d�`aX[Z\f"ZpT ��Reb�Z\XeT�X[r�bcf"mQj[f�n Xxj[f�m
_YX[Z\o���V ( f ( qSZNReZ\Xebcf"]�X[Z\n ,|TcV^d�f	bu]kRe_Yf"b ( * h\VYn\f;ReZ�n * f"m � Xx��VYT # `sf�mu~)X[mudgf�n ]"Xed �
`\RemWRUTcVYjefBbuTcy\n\V^f�b>X[Z;��RUTWf�m>n�vJZNRed�V^]"b X[Z/Z\f"y TWmWRU_ ,�
 b4RUZ\n/Z\f"o[RUTWV�j[f"_�v�]�h\Remco[f�n, � b�� ��� *  ( � f"opR ��� ���	��ReZNRe_�v # f"n n\V �Py�bcV^XeZ Xe~�V^ZpTWmcRe_�RUdgf�_^_�RUm+�SRUTcf"m�VYZ�R;opReZ �
oe_^V^XebcV^n�fgr\VY_�Rkv[f�m"q6V ( f ( q{V^Z R;]�X[Z�}NZ\f�n�o[f"X[d�f�Tcmuveq�ReZ\n ]�_^fkRUmc_Yv�n\f�dgXeZ\buTcmWRUTcf"n TWh�f
VYdg`aX[mQT�ReZ\]�f+Xe~�rsXey\Z\nNRemQv f �sf"]�TWb � ��� �  �(

� Z>TWh�V^b-��X[m � q���fAhNRkjef�VYZ�jef"bQTWV^o[RUTWf�n+TWh\f�n�vJZNRed�V^]{rsf�hNRkj VYX[m-Xe~���RUTWf�m dgX[_Yf"]�y\_^f�b
��V�TWh\VYZ�r�V^_�Rkvef"mzbuvJbuTcf"d�bt]�X[dg`aX[buf"n�XU~ST���X	_^VY`\V^n\b�q ,  RUZ\n , ( q VYZ�]�X[d�`NRemcVYbcX[Z��V�TWh�R ,�
 r\V^_^Rkv[f"m buvJbuTcf"d ( � y\m+bQTWy\n�V^f"b>buh\Xx�zqibcX[d�f���h\RUT>y\Z\f * `sf�]�TWf�n\_YveqiTWhNRUTTch\ftTch\mcf�ftn\V �Pf�mcf"ZpT>h�fkRen\oemcX[y\`�bi� ,� q , ( RUZ\n ,�
 ,�d�X n\V�~v ��RUTWf�m+n�vJZNRed�V^]�b V^Z
Tch\ftVYZpTWf"mQ~�Re]"V^Re_imcf�o[V^XeZ�V^Z	R buV^d�V^_�RUm��SRkv	n\f"bu`\VYTcf4Tch\f4~�Re]�TETchNRUT�TWh\f4buTcmcX[Z\oe_Yv�hpv �
n�mcX[o[f�Z rsXeZ\n\V^Z�o�Red�V^Z\fEo[mcX[y�` Xe~ ,  ReZ\n Tch\f+o[_�v ]�f"muX[_Po[muX[y\` Xe~ , ( bu_^Xx� n\Xx��Z
raX[Z\n�f"ng��RUTcf"m�dty\]�h d�X[mcfHTWh\ReZgTch\fE]�h�X[_^VYZ\f�o[mcX[y�` Xe~ ,#
 (J� h\f���f"R � f�mSf �sf"]�TSV^Z
Tch\f�]"Rebcf�Xe~ ,�
 V^b ]"X[d�`sf�Z\bWRlTWf"ntr�v�TWh�f�dBy\]�h�h�V^o[h\f�m�Z�y\dtrsf�m{Xe~\��RUTcf"m6d�X[_^f�]"y\_Yf"b
raX[Z\n�f"n�V^Z�Tch\f ]"_^RUTWh�mWRUTcf � _YV � fgbQTWmcy�]�TWy�mcf�RemuX[y\Z\n TWh�V^btoemcX[y\`z� ReraX[y�T ��� ,zmWRUTch\f"m
TchNReZ$hpv n�mcX[o[f�Z	raX[Z\n�f"n���VYTWh	Red�V^Z\f+ReZ\n$o[_YvJ]"f�mcX[_Po[mcX[y�`\bi� � w � d�X[_^f�]"y\_Yf"b , (

, f * TkqH��f���V^_Y_�oeVYj[f�R�r\muV^f�~+V^ZpTWmuX n\y�]�TWVYX[Z=TcX�Tch\f;buvJbQTWf"d `\mcf�`NRemcRUTWVYX[Z ReZ�n
d�f�Tch\XJn\b�~)Xem ReZ\Re_YvJbcVYb (S� h�f"Z���ft��V^_Y_-`\muf"bcf�ZpT+TWh\f4bcVYdBy\_�RlTWV^XeZ mcf"buy\_YTcb+ReZ�n�]"Xed �
`�_^f�Tcf+TWh\VYb�bcf"]�TWVYX[Z ��VYTWh$n\VYbc]"y�bcbcVYX[Z$ReZ\n$bcy\d�dgRemuv (

� D��HD� � � �JK���� �>L������AL �{K��uM�I
� 4 bcV^dty\_�RUTcV^X[Z�b�XU~>TWh\muf"f;n\V �Pf�mcf�Z�T _^V^`�V^n r\V^_^Rxvef"mub"qH]"XeZ\bcVYbuTWVYZ\o Xe~ � � � , � ,#
 q, � ,� qsRUZ\n , � , ( _^V^`�V^n\b�q���f�mcf4`sf�mu~)X[mudgf�n ( & _^_PTch\mcf�f4r\VY_�Rkv[f�mcb���f�mcf4h�vJn\mcRUTWf�n��V�TWh�RersXey�T � �	�	� �SRUTcf"m4dgX[_Yf"]�y\_^f�b ( & `\y\mcf|��RUTWf�mtbuvJbQTWf"d ]"XeZ\bcVYbuTWVYZ\o�XU~ ���	�	�
��RUTcf"m+d�X[_^f�]"y\_Yf"bi��Z\X _YV^`\VYn\b , ��Reb+y\buf"n�Reb R mcf�~)f"muf"Z\]�fBbuvJbuTcf"d (+� h\fBVYZ\VYTcV�Re_P]"X[Z �
}\o[y\mWRlTWV^XeZ\btXe~HTch\f"buf TWh�mcf"f r\V^_^Rxvef"m4buvJbuTcf"d�bB��f�mcf T�R � f"Z ~)muX[d `\mcf � f'�Jy�V^_^VYr\mWRlTWf"n
bQvJbuTWf�dgb�bQTWy\n\VYf"n�V^Z � f"] ( *\(+* ReZ\n � f"] ( *\( � (�� h\f>buV^dBy\_^RUTWVYX[Z\b���f�mcfz`af"mu~)Xemcd�f"n ~)X[m
� Z�b�buTcX[mcVYZ\otn\RUT�RBRlT�jef"muv bch\XemuTSVYZpTWf"mQjURe_^bi��n\f�TWReV^_Yb�rsf�_^Xx� , (6� h�X[bcf ~)mcReo[d�f"ZpTWb�Remcf
RUZNRe_Yv # f"n/V^Z;Tch\V^b RemuTcV^]�_^f4TcX ]kRe` TWy\muftTWh\f�n�f�T�RUV^_^bEXe~�V^ZpTcf"mu~�RU]"V�RU_ ��RUTWf�m+��VYTch/h\V^o[h
bcRed�`\_^VYZ\oBmcf�bcX[_Yy�TWVYX[Z�V^Z�f���y\VY_^VYr\mcVYy\d (

� D��HDGF � �{K�� ��I�� � � �����
� X�]kRe_Y]"y\_^RUTWf+Tch\fzdgf"ReZ	b ��yNRemcf�n\VYbc`\_^Re]"f�dgf�Z�TEReZ�n$Tch\fzmcf"XemcV^f�ZpT�RUTcV^X[ZNRU_iRey�TcX ]�X[m �
muf"_^RUTWVYX[Z ~)y\Z\]�TWV^XeZ�Tch\fz_�RebQT � Z\b�Xe~{f"Re]�h�TWmWR � f"]�TcX[muv ��Reb�bWRUdg`\_Yf"n$RUT�f�j[f"mQv ��� ~)b (
� h�V^b � Z\b �SRUb�~)y\mQTWh\f�m�n\V�jJV^n\f�ntV^ZpTcX�}\jef � ��� `\b ~)mcReo[d�f"ZpTWb � TWh\f mcf�bcy\_�TWb�`\mcf�bcf"ZpTcf"n
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" V^o[y�mcf *\( � * � 
 h�f"d�V^]kRU_ bQTWmcy�]�TWy�mcf"b�RUZ\nBTWh\f�_�Reraf"_YV^Z\o�Xe~sRUTWXedgb Xe~ , � ,�
 q , � ,� qReZ\n , � , ( _YV^`\VYn\bSy\buf"n$V^Z TWh\VYb�buTWy�n�v (
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raf"_YXx� Remuf�Rxjef"mcReo[f"n�Xxj[f�m Tch\f"buf � �	� `\bA~)mWReoedgf�Z�Tcb (6� Xz]kRe_Y]"y\_^RUTWf�TWh\fHj[f�_^XJ]"V�T�v�Rey �
TcX ]�X[mcmuf"_^RUTWVYX[Z ~)y\Z\]�TWV^XeZ\b�ReZ\n�TWh\f	ReZ\o[y�_�RemBjef"_^XJ]"V�T�v�Rey�TcX ]�X[mcmuf"_^RUTWVYX[Z ~)y\Z\]�TWV^XeZ\b"q
� �	� `\b�~)mWReoedgf�Z�Tcb|Xe~+f"Re]�h=TcmWR � f�]�TWXemuv ��f"mcf	bWRed�`\_Yf"n RUT�f�jef"muv � ~)b ( � h\f$nNRUTWR
RUZNRe_YvJbuV^b4��RebB`af"mQ~)X[mcd�f"n���VYTWh�TWh\f � X[_^f�]"y\_^Rem � X n�f"_^VYZ\o � XJX[_ � V�Tt_YV^r\mcRemuv�ReZ�nTch\fzZ � X[_Yn�vJZ	`�mcX[o[mcRed � ��� � q � � 7  (

� X	bQTWy\n v/TWh\f|f �sf"]�TtXU~�d�f"dBr�mWReZ\f�buy\mu~�RU]"f�X[Z�Tch\f|n�vJZNRed�V^]�b>Xe~���RUTWf�m"qiTWh�f
��RUTcf"mSd�X[_^f�]"y\_Yf"b���f�mcf>]�_�RebubcVY}\f"n VYZ�TcXBbcV * o[mcX[y�`\b�~)X[_Y_^Xx��V^Z\o>Tch\f+]"XeZ�jef"ZpTWVYX[Z�y\bcf�n
VYZ$R�`\muf�jJV^Xey\b�buTWy�n�v � �����  �(�� h\f>}NmubuTEo[mcX[y�`$]�X[Z\buV^buTcf"n	Xe~{��RUTWf�m�dgX[_Yf"]�y\_^f�bSTWhNRUT
��f"muf+Z\XeT ~)y\mQTWh\f�m�TWh\ReZ ��(+* Z\d ~)mcX[d RUZ�vgd�f"dBr\mcReZ\fERUTWXed ( � fE]kRe_Y_%Tch\f"buf ��RUTWf�m
d�X[_Yf"]"y�_^f"bEZ\f"VYo[h�rsXemcV^Z�og��RUTWf�m (z� h\f�Z�y\dBraf"m+XU~A�SRUTcf"m>d�X[_^f�]"y\_Yf"bEV^Z�Tch\V^bEo[mcX[y�`
��Reb�Re`�`\mcX * V^dgRUTWf�_Yv �����	��(�� h\f;buf"]�X[Z\n o[mcX[y�` ]"X[Z�bcV^bQTWf�n XU~>�SRUTcf"m d�X[_^f�]"y\_Yf"b
��V�TWh\VYZ R�_^Rkv[f"m�raf�T���f"f�Z ��(+* ReZ\n �[( � Z�d ~)mcX[d ReZpv�dgf�dBr\mcReZ\f�RUTcX[d ��]kRe_Y_^f"n
VYZpTWf"mudgf�n\V�RlTWfB��RUTWf�m , ReZ\n�]"X[Z�bcV^bQTWf�n�T�vJ`\VY]kRe_Y_Yv;XU~ �����	� w ���	�	� ��RUTcf"m�dgX[_Yf"]�y\_^f�b"q
RUZ\n TWh\fgTWh\VYmcn o[muX[y\`���RebBdgRen\f y\` Xe~H��RUTWf�m�dgXe_^f"]�y\_^f�b�TchNRUTB��f"muf Z\XeTB]"_^Xebcf"m
TchNReZ ��( 7 Z�d ~)mcX[d RUZ�vzd�f"dtr\mWReZ�f�RlTWX[d �)~�Remi�SRlTWf"m , (�� hNRUT�o[mcX[y�`4hNRUnBReraX[y�T ���	�
��RUTcf"m�dgXe_^f"]�y\_^f�bHV^Z TWh�f , � ,�
 r\VY_�Rkv[f�m�ReZ\n	ReraX[y�T ���	��� VYZ TWh\fzXeTch\f"m�r\VY_�Rkv[f�mcb (

� bcV^Z�o�Tch\f|ReraXxj[f|]"muVYTWf�mcV^R VYT+VYb>`sXebcbcVYr\_^f4~)X[mzR �SRlTWf"mzd�X[_^f�]"y\_YftTWX raf"_YX[Z\o TcX
raXeTch=VYZ�Tcf"mudgf�n\V�RUTcf�ReZ\n ~�Rem��SRUTcf"m ( � h\f$X�jef"mu_�Re` �SRebgReraX[y�T � ��� (=� T VYbgRU_^bcX
��X[mQTWh Z\XeTcV^]�V^Z\o$TWhNRUT4TWh\fgTWh\VY] � Z�f"bcb|Xe~HTch\f ��RUTWf�mBbch�f"_^_ V^b4_^Xx��f"mBVYZ�TWh\f , � ,�
r�V^_�Rkvef"m�n\y\fgTcX�dBy�]�h _�Remuo[f"m4RemufkR	`af"m4_^VY`\V^n ( � h\V^b�mcf�bcy\_�TWbtVYZ R$bcdgRe_^_Yf"mzbcV # f�Xe~
Tch\f ~�RemB��RUTWf�m�o[mcXey\` ReZ\n�_�Remuo[f"mtX�jef"mu_�Re`�raf�T���f"f"Z�TWh�V^b�o[muX[y\` ReZ\n�V^ZpTcf"mcd�f"n�V �
RlTWf>�SRlTWf"m (�� h�f�Z�f * TETch\mcf�fzo[mcX[y�`\bE]�X[Z\buV^buTcf"n-qNmuf"bu`sf�]�TWV�j[f�_Yv[q%Xe~ ��RUTWf�mEd�X[_^f�]"y\_Yf"b
TchNRUT���f"mcf�hpvJn\mcX[oef"Z raX[Z\n�f"n�TWX `\h\X[bu`\hNRUTcf�X * vJo[f"Z RUTWX[d�bi� � , �SRlTWf"m ,�q+]"Rem �
raX[ZpvJ_-X * v oef"Z$RUTWXedgbi� � 
 ��RUTcf"m ,Wq�TWh�f>Red�V^Z\fEo[mcX[y�` Xe~ , � ,� � & � ��RUTcf"m ,Wq�TWh�f
oe_YvJ]"f�mcX[_so[mcX[y�` Xe~ , � , ( � ( - ��RUTcf"m ,WqNReZ\n Tch\X[buf+]"_^RUTWh\mcRUTWVYZ\ot]�h�X[_^VYZ\f o[muX[y\`\b�Xe~, � ,�
 � 
 0 � -i� ,  ��RUTcf"m , (�& hpv n�mcX[o[f�Z�rsX[Z�n rsf�T���f�f"Z;RUZ � 0�o[mcX[y�` Xe~�Rt�SR �
Tcf"m�dgX[_Yf"]�y\_^f�ReZ\n ReZ X * vJo[f"Z X[m�R4Z�VYTWmuX[o[f�Z RUTcX[d Xe~ ,�
 V^b � y\n\o[f�n TWX4rsf�~)X[mcd�f"n
��h�f"ZBTWh�f � w � n\VYbuTWReZ\]"f��EVYb ��( � � � Z�d RUZ\ntTWh�fHReZ\o[_Yf�raf�T���f"f�Z�TWh\f � w � j[f�]�TWXem
RUZ\n�TWh�f � 0 raX[Z\n �)TWh\f � w � 0 RUZ\o[_^f ,HVYb � � � ( � h\fBn�V^buTWReZ\]�f ��( � � � Z\d V^b�TWh�f
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TcX ]�h\X[_YV^Z\f$�SRUTcf"mi��bc_YX���f"n n\Xx��Z�rpv ~�Re]�TWX[m � ( � ,�ReZ\n � , ��RUTcf"mi��bc_^Xx��f"n n\Xx��Z
rpv Tch\f;~�Re]�TWX[m � � ,|V^Z Xey\m ]kRUbcf � TWh�f"bcf�o[muX[y\`\b�RUmcf;f'�Jy�VYjURe_^f�ZpT TWX mcf�o[V^XeZ � Xe~
��f�~ ( � ��� *  ( � _^Xx��VYZ\o|n\Xx��Z;X[r\buf"mujef"n;~)X[m�mcf�o[V^XeZ � �SRebEh\V^oeh\f"mHTWh\ReZ	~)X[m�X[y\m � 
oemcX[y\` � bu_^Xx��f�nBn\Xx��ZBrpv4R�~�Re]�TWX[m Xe~ � � ,s_^V � f"_�v>raf"]kRUy\bcfSXey\m�n�f�}NZ\V�TWVYX[Z4`aXeTcf"ZpTWV^Re_^_�v
VYZ\]"_Yy\n\f�b{�SRlTWf"mAd�X[_Yf"]"y�_^f"b ~)mcX[d mcf�o[V^XeZ � qpReZ�n�n\X f�bAZ\XeTAVYZ\]"_Yy\n\f �SRUTcf"mAd�X[_^f�]"y\_Yf"b
Z�XeT�h�vJn\muX[o[f�Z;rsXeZ\n\f"n$��VYTch ,�
 r\y TEr�y\mcVYf"n$V^Z�TWh\f�dgf�dBr\mcReZ\fz]"X[mufeqN��h\VY]�h�]kRUZ
Xer�jJVYX[y\bc_�vBR �Pf�]�TATWh�fHmcf"buy\_YTcbAbcVYo[Z\VY}\]kReZpTW_�v ( & Z\XUTWh\f�m�Re_YTcf"mcZ\RUTWV�j[fSRU`\`\mcX[Re]�h�TWX+TWh�f
buf"_Yf"]�TcV^X[ZtXe~\��RUTWf�m6o[mcXey\`\b���Reb6`�mcf"buf"ZpTWf�n|r�v �& dgReZtReZ\nB]�X � ��X[m � f"mub � ��� �  �( � h\f�v
r\Rebcf�n�TWh\f�V^mzbcf�_^f�]�TWVYX[Z�X[Z�Tch\f�`\mcXe}\_^f|Xe~�Tch\f|�SRUTcf"m4X[mcn\f�mz`NRemWRUdgf�TWf"m�Re_YX[Z\o TWh�f
r�V^_�Rkvef"mAZ\X[mud RU_ ( � Zgbu`\VYTcfHXe~Pn�V��sf"mcf�ZpT�buf"_Yf"]�TcV^X[Z|`\muX ]�f"n\y�mcf"b raXeTWh�buTcy\n\V^f�b�bch\Xx��f"n
��yNRU_^VYTWRUTWV�j[f�_YvgbcV^d�V^_^Rem f �sf"]�TcbEXeZ�Tch\f>TWmcReZ\bc_^RUTWVYX[ZNRe_sdgXUTWV^XeZ Xe~{��RUTcf"m (

� Z R�`\muf�jJV^Xey\b�buTcy\n�v � �����  q�ReZ�ReZ\Re_YvJbcVYbtXe~H��RUTcf"m�n�vJZNRed�V^]�bBV^Z , � ,�
 r\V �
_^Rkv[f"mub+�SRUb>`sf�mu~)X[mudgf�n/y\bcVYZ\o TWh�f�bWRed�ft��RUTWf�m � oemcX[y\`/n�f�}NZ\V�TWVYX[Z/ReZ\n�buV^dBy\_^RUTWVYX[Z
]�X[Z\n\V�TWVYX[Z\b"qpr�y�T�n\V��sf"muf"ZpT�~)X[mc]�fH}Nf"_Yn\b6~)X[m6��RUTWf�mi� �H� , � , ��RUTWf�m d�XJn\f"_�� ��� �  ,�ReZ�n
_YV^`\VYn\bi� � ,.- � ~)X[mc]�f�}Nf�_^n � � � �� , ( � bcVYZ\o�Tch\f ]"y\mumcf"ZpT�`NRemcRedgf�TWf�m buf�T �)��h\V^]�h4V^b ]"Xed �
d�X[Z\_�v y\buf"n;rpv$XeTWh�f"m�mcf"bufkRemu]�h/o[mcXey\`\bEReb���f"_Y_ ,Wq%TcmWReZ�bc_�RlTWV^XeZNRe_-n\V �Py�bcV^XeZ	bu_^Xx��f�n
n�X���Z�dBy\]�h�dgXemcf�TWhNRUZ�VYZ�Tch\f|`\mcf�jJV^X[y\b�buTcy\n�v ( � h\VYb�VYbzR$]�X[Z\buf���y\f"Z�]"f Xe~ TWh�f
bQTWmuX[Z\o[f�mAf �sf"]�Tcb�Xe~%TWh\fH`\h�X[bc`\h\RUTWfUqJ]"RemcraX[ZpvJ_�qpRUZ\n|]�h\X[_^VYZ\fSo[muX[y\`\b�q�Reb6��f"_^_\Reb{TWh�f
h�V^o[h\f�mEZ�y\dtrsf�m Xe~6��RUTcf"m d�X[_Yf"]"y�_^f"b�VYZ�]"_^RUTWh�mWRUTcf4RUmcX[y\Z�n�TWh\f4]�h\X[_YV^Z\fzo[muX[y\`z� � �
��RUTcf"m�dgXe_^f"]�y\_^f�bHV^Z TWh�f�`�mcf"buf"ZpTE`NRemWRUdgf�TWf"muV # RUTWVYX[Z ReZ\n$bcV * V^Z Tch\fz`\mcf�jJV^X[y\b�X[Z\f
`af"m ,#
 d�X[_^f�]"y\_Yf , ( * XeTWh f �Pf�]�TcbHbcf"f�d TWX�muf"buy\_YTS~)muX[d2h\V^o[h�f"m�`\RemuTcV�Re_a]�hNRemuo[f"b�V^Z
Tch\f�]�h\X[_^VYZ\f�d�f�TWhpvJ_�o[mcXey\`\bi�)~)X[m4`\RemuTcV�Re_6]�h\Remco[f�b"q bcf�f ��f�~ ( � � ���! ,+RUZ\n�bQTWmuX[Z\o[f�m
jUReZ n�f"m � R[Re_^b�V^ZpTWf�mWRe]�TWV^XeZ\b�raf�T���f"f�Z	��RUTWf�m�ReZ\n _^VY`\V^n RUTWXedgbi�)~)X[m�Tch\V^b�`sX[VYZpTHbcf�f
��f�~ ( � � � �  , (6� h�f"bcf buTWmuX[Z\o[f�m�VYZpTWf"mcRe]�TcV^X[Z�b�RU_^bcX�V^Z " y\f"Z�]"fE��RUTcf"m�n v Z\RedgVY]"b�V^Z|TWh�f
VYZpTWf"mudgf�n\V�RlTWf�ReZ\n�~�Rem6��RUTWf�m�o[muX[y\`\b�qJ��h�V^]�h RUmcf�bc_YX���f"m�TWh\ReZgVYZgr�y\_ � ��RUTcf"m (A� h�f
n�V��sf"mcf�Z\]"f�raf�T���f"f"Z r�y\_ � ReZ�n�~�Rem>��RUTWf�m4��Reb4_Yf"bub4`\muX[Z\X[y�Z\]"f�n V^Z�TWh\f�`\muf�jJV^X[y�b
`\RemWRed�f�Tcf"muV # RlTWV^XeZ (& b�R>]"XeZ\]"_Yy\bcVYX[Z-q[��f�~)X[y�Z\n�TchNRUT�hpvJn\mcXeo[f"ZgrsX[Z�n\V^Z\ozRUdgVYZ\fHo[mcXey\`|Xe~ ,� ReZ�n
Tch\f o[_YvJ]"f�mcX[_�o[muX[y\`4Xe~ , ( bc_YX���b �SRlTWf"m d�XeTWVYX[ZzdgX[mufATWhNReZ�TWh\f�f���y\V�jeRU_^f"ZpT�]�h\X[_YV^Z\foemcX[y\`�Xe~ ,�
 (a, f�jef"mQTWh\f�_^f"bub"q%TWh\fzXxj[f�mWRe_Y_-f �sf"]�T�Xe~{d�f"dtr\mWReZ�f�buy\mu~�RU]"f>jJV^]"VYZ\VYT�vgV^b
buV^d�V^_^RemAV^Z RU_^_%TWh\muf"f>r\VY_�Rkv[f�mcb ({� h\V^bSVYbS`aX[bcbuV^r\_�vgn�y\f TWXBTch\f+dBy�]�h h\V^o[h�f"m�Z�y\dtrsf�m
XU~-�SRlTWf"m�dgX[_Yf"]�y\_^f�b�VYZ�Tcf"mcRe]�TcV^Z\oz��VYTch TWh\fE]�h\X[_YV^Z\f�o[mcXey\` TWh\ReZ hpvJn\mcXeo[f"Z raX[Z\n\f�n
��V�TWh�o[_�v ]�f"muX[_iX[m�Red�V^Z\f o[mcX[y�` (
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� h�f�TWh\f�dgf�Xe~NTWh\VYb�Tch\f"buV^b6VYb{]"Xedg`\y TWf"m�bcVYdBy\_�RlTWV^XeZ\b Xe~%]�hNRemuo[f"n|d�f"dBr\mcReZ\f # �SRlTWf"m
bQvJbuTWf�dgb�y\buV^Z\o/TWh�f$]�_�RebubcVY]kRe_�dgX[_Yf"]�y\_�Remtn�vJZNRed�V^]"b�d�f�Tch\XJn ( � T|V^b � Z\Xx��Z TWhNRUT
f�_^f�]�TWmuX[buTWRUTWVY]"b�`\_�RkvJb�Rg]�mcy\]�V�Re_imuX[_^fzV^Z$r\VYX[dgf�dBr\mcReZ\f"b ( " X[m�f * Red�`\_YfeqN]"XeZ�~)X[mcdgR �
TcV^X[ZPq�~)Xe_^n\VYZ\o\q�ReZ\n r\VYX[_^X[oeV^]kRU_ ~)y\Z�]�TWVYX[Z�Xe~Edgf�dBr\mWRUZ\f `\mcXUTWf"VYZ\b�Remcf�buf"Z\buVYTWV�j[f�_Yv
n�f"`af"Z\n\f�ZpT X[Z Tch\f>Xxj[f"mcRe_^_PX[mS_^XJ]kRU_Pf"_Yf"]�TWmcXebuT�RlTWV^] dgf�dBr\mWRUZ\f>`\mcXe`sf�muTWVYf"b������  (6� Z
RUn\n\VYTcV^X[ZPqp]�hNRemcoef"n d�f"dtr\mWReZ�f�bQvJbuTWf�dgb�Remcf���V^n�f"_Yv�Re`\`\_YV^f"n|VYZ�jURemuV^X[y\b�VYZ\n\y\bQTWmcV^Re_
}\f"_^n�b (�" XemHf * Red�`\_^fUq�TWh\f�� � ����� _^VY`\V^n V^bHTWh\fzd�X[buTH��VYn\f"_�v y\buf"n�]"RUTWVYX[Z\VY]+_^VY`\V^n
VYZgn�f"bcVYo[Z\VYZ\ot]"RUTWVYX[Z\V^]�_YV^`aX[bcX[d�f"b6~)Xem�o[f�Z\f n�f"_^V�j[f�muv|buvJbQTWf"d�b � � * #! (6� h\f�mcf�~)Xemcfeq VYT
VYbzXe~�oemcfkRlT4VYdg`aX[mQT�ReZ\]�ftTWX$y\Z\n�f"mcbQT�ReZ�n�TWh\f|bQTWmcy�]�TWy�mWRe_ ReZ\n�f"_Yf"]�TWmcXebuT�RlTWV^]�`�mcX[` �
f�muTcV^f"b>XU~�]�hNRUmco[f�n�d�f"dBr�mWReZ\f�bQvJbuTWf�dgb (�� Z�Tch\V^b+Tch\f"buV^b�q-��f�d RUV^Z\_�v	bQTWy\n�V^f"n/T���X
muf"`\muf"buf"ZpT�RUTcVYjef � V^Z\n�b�XU~{]�hNRUmco[f�n�r\VY_�Rkv[f�mHdgf�dBr\mWRUZ\fzbuvJbuTcf"d�b � ]kRUTcV^X[Z\VY]>ReZ\n	ReZ �
VYX[Z\VY]�r\VY_�Rkv[f�m{bQv bQTWf�dgb (�� ]"]�X[mcn�V^Z\o TcX TWh�fS]"X[ZpTcf"ZpT�Xe~%bc`af"]�VY}N]�mcf"bufkRemu]�h�~)X ]�y\b"qeTch\V^b
Tch\f"buV^b�]kRUZ	rafzn\VYjJV^n�f"n�V^ZpTWX�~)X[y�mHbcf"`\RemWRUTcfz]kRebuf4bQTWy\n\VYf"b�q%Reb�bcy\d�d RUmcV # f"n raf"_YX�� (

� Z|TWh\fS}\mcbuT�`\RemuT"q[��fH~)XJ]"y\buf"n�X[Z�]kRUTcV^X[Z�V^]�� � ��
 # � � � �!� _^V^`�V^nBr\VY_�Rkv[f�m6buvJb �Tcf"d�b6RUT6n\V��sf"muf"ZpT{~)mcRe]�TcV^X[Z4Xe~%]kRUTcV^X[Z�V^]"� � � �!� _^VY`\V^n ( � h�V^b{VYb�Tch\f�}NmubuTAd�X[_^f�]"y\_^Remn v Z\RedgVY]"b�buTWy�n�vBXe~\]kRUTcV^X[Z\VY]�d�V * Tcy\mcf�r\V^_^Rxvef"mub{]"Xedg`aX[bcf�nBXe~%Z\f�y�TWmcRe_\RUZ\nB]kRlTWV^XeZ\V^]
_YV^`\VYn\b Xe~ n\V��sf"muf"ZpTH]�hNRUV^Z _Yf"Z\oeTch�ReZ\n bcRUTWy�mWRUTcV^X[Z ({� Z TWh\VYbSbuTcy\n�v[q ��f>VYZ�jef"bQTWV^o[RUTWf�n
Tch\f�Rkj[f"mcReo[f4RebS��f"_^_ RUb�Tch\fzn�vJZNRed�V^]>raf"hNRkjJV^XemHXe~�Tch\f�f"_^f�]�TcmcX[bQT�RUTcV^]+VYZ�Tcf"mcRe]�TcV^X[Z\b
��V�TWh\VYZgTch\f d�f"dBr�mWReZ\f # ��RUTWf�m�V^ZpTcf"mu~�RU]"feq Re_YX[Z\oz��VYTWh ReZNRe_�vJbcV^b Xe~ raXeTWh�TWh\fEo[_^XerNRe_
RUZ\nt_YX ]"Re_pn\V^d�f"Z�bcV^XeZ\b�XU~�TWh�f�r\VY_�Rkv[f�mcb (�� _YX[Z\o���VYTWh4]"X[d�`NRemuV^buX[Z\biTWXE`\mcf�j VYX[y\b � �RUZ\n4Tch\f"X[muf�TcV^]kRU_pbuTWy�n\V^f�b"qU��f mcf�jefkRe_Yf"ntTchNRUT TWh�f�]�X[dg`aX[buVYTWVYX[Z\b-XU~�TWh�f�hpvJn\mcXJ]kRUmcraX[Z
]�h\ReV^Z\b�hNRkjeftReZ�f �Pf�]�TEX[Z TWh\fzV^ZpTcf"mu~�RU]"V�RU_Pf"_Yf"]�TWmcXebuT�RlTWV^]�b (

� Z�TWh\fzbuf"]"XeZ\n�`NRUmuTkq\��fzbuTcy\n\V^f�n�R|`\y\muf�ReZ\V^XeZ\V^] � � �"# r\V^_^Rkv[f"mHVYZ TWh\fz`\muf"b �
f�Z\]"f4Xe~A`aX[bcV�TWV�j[f"_�v ]�hNRemuo[f"n�]"X[y\ZpTcf"mcVYX[Z\b (�� h�f � f�v�Xer\bcf�mujURUTWVYX[Z�VYZ$Tch\V^b�buTcy\n�v$V^b
TchNRUTBTch\f dgR � X[muVYT�v�Xe~�]"Xey\ZpTWf"muV^X[Z�bB`sf�Z\f�TcmWRUTcf V^ZpTWX	TWh\f ]"RemcraX[ZpvJ_Smcf�o[V^XeZ Xe~HTWh�f
r�V^_�Rkvef"mcb�ReZ\n�TWX[o[f�TWh\f�m���V�TWh Tch\f _YV^`\VYn\bA~)X[mcd RtoemcfkRlT�Z�y\dBraf"m�Xe~iVYX[Z � _YV^`\VYn�rsXeZ\n\b (
� h�V^b6VYb{n\V �Pf�mcf"ZpT6~)muX[d TWh\fS`�mcf�jJVYX[y\bA]kRUbcfSbQTWy\n�veq�V^Zt��h\VY]�hBTWh\fHd�f"dtr\mWReZ�f�bcy�mu~�Re]�f
RUZ\n;TWh\f�]�X[y\ZpTWf�mcVYX[Z\b+~)X[mud R n\V �Py�bcf�n\X[y�r\_^fB_^Rkv[f"m>bQTWmuy\]�Tcy\mcf ( �+y\ftTcX TWh\f�f * V^b �
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TWf"Z�]"f�Xe~%TWh\f�bcf�V^X[Z � _^VY`\V^n�raX[Z\n\b�q � � �"# _^VY`\V^n�b{_^VYZ � TWXzfkRe]�h|XeTch\f"mAjJV�R+VYX[Z � r\mcVYn\o[f"b
��h\V^]�h;]�X[Z\bQTWmWRUV^Z	Tch\ftn v Z\RedgVY]4raf"h\RxjJVYX[mEXU~6TWh\f4_^VY`\V^n\b (S� h\VYb _^f"Ren\b�TWX R bcdgRe_^_Yf"m
Remcf"R+`sf�mA_^V^`�V^ntXU~aTch\fH`\y\muf � � �"# _YV^`\VYntr\VY_�Rkv[f�m6n\f�bc`\V�TWfSTWh�fHdBy�TWy\Re_�f�_^f"]�TWmuX[buTWRUTWVY]
mcf"`�y\_^buV^X[Z�raf�T���f"f"Z$TWh\fz_YV � f � ]�hNRUmco[f�n$_YV^`\VYn\b (

� h�V^mcnPq r\Rebcf�n XeZ�Tch\f buf"]"XeZ\n=`\RemuT"q���f buTcy\n\VYf"n ReZ ReZ\VYX[Z\V^] � � �� # � � �"#dgV * Tcy\mcf�r\VY_�Rkv[f�m4��h\VY]�h bcf�muj[f�b|Reb�R$dgXJn\f"_ Xe~STch\f VYZ\Z\f"m4`\_�RUbcdgR$d�f"dBr�mWReZ\fgXe~
rNRe]�Tcf"muV�R (6� Z Tch\V^b�buTcy\n�v[q ��f+dgReVYZ\_YvB~)XJ]"y�bcf"n Tch\f+f"_Yf"]�TWmcXebuT�RlTWV^]�V^ZpTcf"mWRU]�TWVYX[Z\b�bcy\]�h
h�vJn\muX[o[f�Z/rsX[Z�n\V^Z\o ReZ\n;VYZ�Tcf"mcRe]�TcV^X[Z\bErsf�T���f�f"Z�V^XeZ\b+ReZ�n/_^V^`�V^n\b ( � f4~)X[y�Z\n;TWhNRlT
h�vJn\muX[o[f�Z�raX[Z\n\b�]"X[ZpTcmcV^r�y�TWf�]"X[Z�bcV^n�f"mWRUr\_Yv;TcX$Tch\f�V^ZpTWf�mu~�Re]�V�Re_6`�mcX[`af"mQTWV^f�bzXe~�Tch\f
� � �� # � � � # r\V^_^Rxvef"m (�� Z\XeTWh�f"m�V^d�`aX[muTWReZpTtX[r�bcf"mQjURUTWVYX[Z V^btTch\f ~)X[mud RUTcV^X[Z�Xe~
V^X[Z � _^VY`\V^n4r\mcVYn\o[f"b�ReZ\n�_^VY`\V^n�]�_^y\bQTWf�mcb"q���h\VY]�h hNRkj[fEZ\XeT raf"f"Zgmcf�`sX[mQTWf�n raf�~)X[muf (�� f
`\mcX[`aX[bufETWh�V^b�RebSRt`aX[bubcV^r�_^f�dgf�]�hNReZ\VYbcd Xe~ih\Xx� rNRe]�TWf�mcV�R�d Rkv�raf+Rer\_Yf�TcXt]�X[ZpTWmcXe_
TWh\f�V^mH`af"mcd�fkRUr\V^_YVYT�vgReopReVYZ\buT�XemcopReZ�V^]+buX[_Yjef"ZpTWb (

� h�f�~)Xey\muTch>`\mcX � f�]�T V^bsTWh\fAbQTWy\n�v+Xe~ Tch\fAn�vJZNRed�V^]{rsf�hNRkj VYX[miXe~���RUTWf�m d�X[_Yf"]"y�_^f"b
RUT|n\V��sf"muf"ZpT�_^VY`\V^n r�V^_�Rkvef"m�bcy�mu~�Re]�f"b ( � Z�TWh\VYb|��X[m � q ��f	ReZNRU_Yv # f�n�Tch\f�V^ZpTWf�mu~�Re]�f
f �sf"]�TcbtXe~�TWh\muf"f n�V��sf"mcf�ZpTB_^VY`\V^n�r\VY_�Rkv[f�mcb � � � �#
 q � � �  q�ReZ\n � � �"# X[Z���RUTWf�m
n�vJZNRed�V^]"b (A� h\fzf �sf"]�TWb�X[Z �SRUTcf"m�n�vJZNRed�V^]�bHrpv�n\V��sf"muf"ZpT�`NRemQT�Xe~{h�fkRen\oemcX[y\`�b�VYZ
_^V^`�V^n$r\V^_^Rxvef"mub>RemcfBReZNRe_�v # f"n�V^Z�n\f�TWReV^_Yb ( � fB~)X[y\Z\n;TchNRUT+Tch\fBhpvJn\mcXeo[f"Z�raX[Z\n\VYZ\o
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