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1���,!$�%�"&1�>�0&�$�1&�,"���!#+1��0&1�,-	&#$>1�>�;�G"1&1���6*8<�;�!�"�
#!$%� ����<�

%100*
P

I
Wiip = �

'/!��)
���� N�"�%&O1�%� �	?#�"�>� �1��1�$"1?#�� ,!$�%&1�&�
� N� 	�#!2&� /�!�"�-�-1�E�$#+� !� ,"���!#+1�� %F"$#+�
� N� 	�#!2&�/�!�"�,�!�/�"$%1&1��0� #�E@� 1&� ,"���!#+1�&#+� %F"$#+�

%100*
p

i
mip m

m
W = �

'/!��)
����N�"�%&O1�%�0�CD�!?#�"�>� �1��1�$"1?#�� ,!$�%&1�&�
�� N�0�CD�!?@� /��"1&� -�-1�E�&� !� ,"���!#+1�� %F"$#+�
�� N�0�CD�!?@�/��"1&�,�!�/�"$%1&1��0�#�E@�1&�,"���!#+1�&#+�%F"$#+�

mip

iip
sip W

W
W = �

'/!��)
���� N�"�%&O1�%� �-0&�$#!1�>� �1��1�$"1?#�� ,!$�%&1�&�
���� N�"�%&O1�%� �	?#�"�>� �1��1�$"1?#�� ,!$�%&1�&�
����N�"�%&O1�%�0�CD�!?#�"�>� �1��1�$"1?#�� ,!$�%&1�&�

��&##+F11?@� %��?	1C� 1&� ,/��&"��� /&1$#+� �0,��$#!1$#+� 2	�#!1
/1�!C#�,!$�%&1C�0�CD�!?@�/��"1&�/� #!&�-�,��&#$>1�'� ;���.�1'� ���&#�
%"�%�����6<���1&	�!E� �GD1�#� ?��/1�#+�"&��?#��,�&##+F11?#��,,�!�/!1
2&/&1��0�1�0&	1?#���!%F&/G"�&1&	�!"&1�>�!0��11�>�	�"�>������0�!'/�
1?#���� �+&,���A�	%&�� ��"���/!1�� D��,�&##+F11?#��"$�GD1�1$#+�'�-,
/�!�"��&1G"�#!$�%&��'������!�2��D$�0&>C��!%F&/$�!'/1��!��!%F&/�0�1�0&	�
1$0�� &/&1��� ����1?#�� �GD1�#� �#+�?��/1�#+�"&��?#��,�!�,�"&/!1�"�,&��
#�-�������,&�&0���$#!1$�����-/�1�&�

�/!��	�1��� #!&�-� "$%1$"&1�&� ,�&#� 1&� ,�!#!�'G	1$#+� ,"���!#+1�&#+
2&/&"#!$#+�1&���&FC�	�#!2E�,�E#�-�#!E?#��,!"	�F�1&�-#+"$#�1���!0��11?#�
,�&##+F11?#��!"�C!&1�>�0�E/!$��11$0��!�1&�&��&>C#$0�!0E#!�1��0�;R2����
�'1���6��8��5"&	��������"&� �� �1������<����#!2&���%"�1#>��,0�&�"$#+��/	&
%�G�$#+�"�/&	�!$0�#�C'-�,�&#$�%��?	1�,�&##+F11?#���"$1��F&�/	&�&1&�
	�!"&1�'� ��&1"��%&� ,�&#$� 88��

 &/&1�&�!&	�D1?#��#!&�#+F11?#��2���""&1�>�1&���&1"��%-��2#!$0
/�"&	&�,��&��&�,�	&�%���,&	�1"�>�"�!&	�D1?#��/�%&��'������!�2��D$��"�%&O�
1�%G"��1��1�$"1?#��#�E@��&!�#!$11�%G"����-%�-�$�/1�&��2#!�'��,�!�,��
"&/!1�"$%�!$��->C#�,�#�/-�$���'���>��"��	%��1�>������1?@�+�,��!�!���
"$#+�����-��&	&1�,�!$�,!�0��� ����1?#����U� ������R2	�#!�1�&� ��&�$��$#!1�
"$%1&1�,�!$�,0#$�,�'�&0-�����������������
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#!$11?#�� ,0#1�#!$#+�,0�E/!$� ��#+1	'�&0��5RW� ;��� U� ��M<� �&!� 45�
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���"C�,	�"���1&� �&%��2�&!� ��#+1	'���45��",F$1EF$� #!$11?#�� !"�C!&1�
!��!�$"%C��A�"&��&1#���!��!�$"%C�"#�C'&�%C�;45�<�,�	&�!�,�F1�F�1��>�/1%���
1����	E�,0#1�%&�,��&��&�"#�C'&�%���#�"�/#!1��>����"�6�M�-/!�&	��#!$1�
1?#�� !"�C!&1$#+� 2�!,?��/1�� !�� !�$"%C�� �,��� -��-/1��1�&� ,	�'&F$� 1&
!&%	��!#!&1�-� ��E� !�$"&1$#+�/F-D$#� �� %1��#!1?#��,/�>?#�&�/� #!GF�/��"1&
!&2	%"&1$#+�1&�,�!��!%/&#+� ����1"$#+�#!$�,!��&>C#$#+�/�!�"&#+��#
"�/#!1��>����"�!1&#!1$0���(M�-/!�&	��#!&�-������A2�#��E#!1�'�����"&1�&
!�$"%C� %1��#!1�� 2$F� ,��&1�� ,"$D�>� "�,GF/!�&F&1��� ,�	&�!&� �� ,��&��&
"#�C'&�%��� ��C/� %�	%-1&��,�#�1�"$� -/!�&F� #!&�-� ��6�

H/!�&F�#!$11?#��,0#1�#!$#+�1&���&1"��%-������P�"���#+1	'������ 
2$F�1��0&	� �/�1�$#!1$� >&%�"�45�� ��"$1�G�F�(�M��P&�&/1�#!$0��	�0�1��0���>
'�-,$�#!$11?#��2$F$�,�!�>?#�&� ;���<�����"��	%��� �M�-/!�&F� #!&�-�#!�%�"&1�&
��6� �&!� ���-1%"� 1��"��	%��� !�GD1�#"&1��� "$�!#!�'G	1�1$#+� %&��'���
#!$11?#��2�&!->���&0/!��	1C�,�&#E�"��&0&#+���'���&1"��%&���+&�&%���$�
��$#!1$�2$F� !1&#!1$�-/!�&F� #!&�-�,�!��!$1%���6(�N�LM��,"�&/#!$F� 1� � 1���
!&	�D1�>� ,�&#$� ,�	&�!&� �� ,��&��&� ,�#���&�

A���#+1	'�&#+�45����5RW�#+&�&%���$��$#!1$�2$F�/-D$�-/!�&F�#!&�-�%�!��
�$"&1�&��"$1�!C#$�86*(�M��A���#+1	'������ �/0�1->C#$�-/!�&F�"�'G	�
1$0� #!&���� ,�&#$�0�&F$� ,�!�>?#�&� ;((M<� �&!� ?#�1%&� �� 2&	&1��� ;8�M<�

A$%�!$��&1���,��&#$>1�'�#!&�-�,�&#$�%�!�&F�"&F� ��E�1&�,!�0���/
��L�"���#+1	'������ ��,,�!�!������"���#+1	'���5RW�/������"���#+1	'��
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��&##+F11?@�1&���&1"��%-�,�&#$������P��!,&��$"&1&�FC#!1���/	&�"�!$���
%�#+� &1&	�!"&1$#+� ��#+1	'���� %�!�&F�"&F&� ��E� 1&� ,!�0��� ������0�1708�
,�!$� #!$0� 1&>1�D�!&� 2$F&� /	&� ��#+1	'��� ��� �N� 66�(�� 0�1708�� 1&�0�&��
1&>"$D�!&�"� ��#+1	'��� 45��N�8�����0�1708� ;�&2�� 8<�

�& 2 � 	 & � 8 � N � �& 2 	 � � 8

��&##+F11?@� "� #!&���� ,��&#$>1$0

��0�� #1�-0,��1� �1� ,��&��1&	� ��0�

���N�,�&##+F11?@�N���0��#1�-0,��1^���N�/#+$	�1�����&1/&�/"��N���&1/&�/�/�
�&��1^��M�N�"�,��!0��1�
1?#��N�#�..�#��1��.�
&��&2�	��$^� ��N���1&�N�,�1��� S/�N� >/F&�N� .�����,"�N�?"���%�N��,�-#��� %�N�2-%
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��#+1	'�&�5RW�!�,�&##+F11?#�C�1&�,!�0���6�����0�1708�,	&�"&F&
��E�"�,2	�D-���� �N��GD1�#��"$1��F$�%��(�M��A���>���#+1	'���,�&##+F1�
1?@� ,!$�%�"&1�&� /��"1&� "� ��!�2��D&#+� "#!��1$#+� 2$F&� "$D�!&� � ,�&"��
6��M� "� ,�G"1&1�-� !� ��!�2��D&0�� ,GO1$0�� �� "$1��F&� ���8�� 0�1708�� ����
,�!$,&/%"?@� �$#+� �GD1�#� ,�"���/!&>C� "$1�%�� ����G"� ;�� U� ��L�^� �� U� ����<�
�1&	�!->C#�"$1�%��-!$�%&1��/	&�,�!#!�'G	1$#+�/�!�"��&1G"�0D1&���"����
/!�@��D��"�2$/"-�%&��'��&#+�1&>1�D�!��"&��?#��!&2���""&1�"�/�!�"�
��&1&#+���1"$#+��>�/1&%�,�&##+F11?@�"�/�!�"��&1&#+�2-%"$#+�0F/�
�!$#+� ����&��!$#+�%	&��"��%-�/2��'&F&� �$	%�1��!1&#!1���/�,!�0G"�0�1��
0&	1$#+)� �A�N� %�� �M�� ���N� 8M�� ��&##+F11?@�"� /�!�"��&1&#+� >/F�
"$#+���?"���%"$#+�"�2$/"-�%&��'��&#+�-D$�%"&1�&�2$F&�"$�&O1���"�E%�
�!&��H%F&/&F&���E�1&�,!�0���/��8����0�1708�"��A�/�6(�6��0�1708�"����
�GD1�#&�"�,�&##+F11?#�&#+�"�/�!�"��&1&#+���(� %�"�,�G"1&1�-�!�S/
(�,"�2$F&�"$�&O1���"�E%�!&�"���!�2��D&#+�,GO1$#+�N�%����M����	"��"2�#
��'�2$F�"$�GD1��1���'�-,�/�!�"��&1G"���1"�2-%"$#+�;��U�*���8^���U
��L�<��&!� >/F"�?"���%"$#+� ;��U� * ���8^���U� ����<�"� ��!�2��D&#+�,GO1$#+�

��&##+F11?@�1&� ��&1"��%-�,�&#$������P�"� ��#+1	'��� 45��-%F&/&F&
��E�"���!�2��D&#+�,GO1$#+�"�,/21$#+�'�-,&#+�>&%�"�,�!$,&/%-���#+1	'��
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5RW�� S�/1&%� �GD1�#�� ,0�E/!$� '�-,&0�� /�!�"��&1G"� ��1"�2-%"$#+
��>/F"�?"���%"$#+�2$F$�"�E%�!������E'&F$�%����M��A�/�!�"��&1&#+���!��
2��D$�"#!��1$#+� ��"���/!1�"�E%�!�� !�GD1�#"&1��� ,�&##+F11?#��"� ,�
�G"1&1�-�!���#+1	'�C�5RW)�2	�#!1��"&��?#��"&+&F$���E�/�������0�1708

"� /�!�"��&1&#+� ��1"$#+� /� �L���� 0�1708� "� /�!�"��&1&#+� ?"���%�
"$#+���1&	�!&� �GD1�#"&1�&� ��E� ?��/1�#+�"&��?#�� ,�&##+F11?#�� ,!"	�F&
1&� "$�GD1��1��� /�!�"��&1G"� 2-%"$#+� "� %&��'���� ��!�2��D$� "#!��1$#+�
I�!�"��&1$���1"���"�%�G�$#+�,�&##+F11?@�2$F&�1&>01��>�!&��/2��'&F$
"� 1&>01��>�!$0� ��,1�-� /� 2-#!$1� ;�� U� *��6L^� �� U� ���(<�� ,��/1��� "&��?#�
&1&	�!"&1�>� #�#+$�"$1��F$�/,"��/1��������0�1708��&!�8��6��0�1708�
��C/� !/�#$/"&1� ��E� 1&� FC#!1�� �!,&��$"&1��� ,�&##+F11?#�� -!$�%&1$#+
"�/�!�"��&1&#+���(� %��&!� S/�(�,"�;��U�(���^���U�����<���GD1�#��"�,�&#�
#+F11?#�&#+�"�"$�GD1�1$#+�,/21��� >&%�"�,�!$,&/%-� ��#+1	'���5RW
/�!�"��&1&#+� ��1"$#+� �� 2-%"$#+��&!� >/F"$#+� �� ?"���%"$#+�"�%&�
��'������!�2��D$�,GO1$#+���E'&F$�%����M���2$F$���&�$��$#!1�������1��;��U� (��8^
��U�����<���G"1��D�"���>� ��#+1	'���2���""&1��GD1�#"&1�����E� ��!�2��D$
"#!��1$#+� �� ,GO1$#+�� "�/#!1�� "� "$�&O1��� "$D�!$#+� ,!�0&#+� ,�&#�
#+F11?#��"�0F/�!$#+�%	&�&#+�"��%-����&�$��$#!1��� ����1�� �GD1�#�� ;��U���L�^
�� U� ����<� "$1��F$� %�� ��M�� #� 2$F� >�/1&%� !1&#!C#� 01��>� "� ,�G"1&1�-
!���#+1	'�C�5RW�

A� ��#+1	'������ � ,�&##+F11?#�� �GD1�#"&F$� ��E�"� �&0&#+� %&��'���
,!$�%�"&1�&�/��"1&�N��GD1�#��"$1��F$�%��8�M���2$F$���&�$��$#!1�������1�
;�� U� *����^� �� U� ����<�� �&>01��>�!�� "&��?#�� &1&	�!"&1�>� #�#+$� /1�"&1
"� ��!�2��D&#+� ,GO1$#+� /�!�"��&1G"� >/F"$#+�N� ��88�0�1708�� 1&�0�&��
1&>"�E%�!�� "� /�!�"��&1&#+� ��1"$#+� ,/#!&�� ��!�2��D$� "#!��1$#+� N
6(����0�1708���GD1�#��"�,�&##+F11?#�&#+�,0�E/!$�,�!#!�'G	1$0��/�!�"�
��&1&0��"��&0&#+�%&��'������!�2��D$�"#!��1$#+��&!�,GO1$#+�1���2$F$�����1�
��&�$��$#!1����R/1�"&1�1&�0�&���!�GD1�#"&1���,!�0G"�#!&�#+F11�
?#��,0�E/!$�%&��'��&0�� ��!�2��D$�"#!��1$#+� ;68�L(�0�1708<��&!�,GO1$#+
;����� 0�1708<�� �GD1�#�� ��� 2$F$� ��&�$��$#!1��� ����1�� ;�� U� *����^� �� U� ����<�

A� 2$/"-� %&��'��&#+� 1&>01��>�!&� ,�&##+F11?@� !��&F&� ��"���/!1&
"�/�!�"��&1&#+���1"$#+�N�"�%&��'������!�2��D$�"#!��1$#+�"$1��F&�1&
(6��L�0�1708��1&�0�&���"���!�2��D&#+�,GO1$#+�6L�L��0�1708��S�/1&%��GD1�#�
,0�E/!$�/�!�"��&1&0��2$F$�1������1����&�$��$#!1����&!�1&��$	��1��"��	%��
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