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£�$ÖÇ�$�¢ °½� ÿi÷�
6;mÿ���� þ ÷��R÷�� þ ÿ � ÿ�;!; � þ ÷�� õ�e��ØÅ-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¢ ¡
£�$ÖÇ�$|£ °½� õeÿ��.��õN÷��Iþ��A+�õ��)���p
0�Rþ=÷dÅ-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £�¢

£�$Æ¤ :�e��(õ ���!� õN÷�� ÿ�;�+�õ�
6��;!�p
¯Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £&£
£�$Æ¤�$�¢ 4$õN÷��h���¢ÿ���y�
xÅ-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £&£



f��

£�$Æ¤�$|£ 	��Wõ��)�q
0�Rþ=÷�Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £& 
£�$Æ¤�$|  :rcd�)�RõN÷��\ú Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £�Ç
£�$Æ¤�$ÙÇ Ú�����;!��� úÐÅ-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £�Ç

£�$ÆÊ +�õ�;mÿ��Wõeù
~�þ&��yÛÅ-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £&Õ
£�$ÆÊ�$�¢ �k������ÿ��Wú
o+õ ���^þEù�
±Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £&Õ
£�$ÆÊ�$|£ + õ��3õ��WõN÷_�\õ�¸?�q
0�p
ÛÅ�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å £&¡
£�$ÆÊ�$|  �k������ÿ��Wú�� õ��)���Rþ=÷�
 Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  �¢

£�$�Ë ¸5õ�
.
 þ ÷�
 Å%Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  &£
£�$�Ëk$�¢ � þ=÷�ù��!���Rþ=÷�ÿ�;��»ú��i,�þ�;��7�8'
÷�ÿ�; ú�
0�7
�Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  & 
£�$�Ëk$|£ ô��!;!;Rõeù
+ õ��&��;mÿ����»õ��)�.� þ ÷�
%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  �Ç
£�$�Ëk$|  	�;mÿi÷¢þ��A'��.��ÿ&��y Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  �Ç

£�$ÆÕ �k�����¢ÿ�� ú Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  &¤

Ü ­¤Ü(ÙAÝ$Ü�®uÞ ßªÏ�á
Ü�Ï�à�Ï Â Û�®�Û5ß Ù Â à Üuà
 �$!¢ ²_÷����WþEù����)���Rþ=÷ªÅ%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  &Ê
 �$Æ£ � þ ÷��.�Wþ�;Gþ�f»õ���:�eûõ��������Rþ=÷áÅ�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  kË

 �$Æ£�$�¢ � þ=÷���� þ�;t­r;Rþ�/[¹8��ÿ�����
�Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å  kË
 �$Æ£�$|£ � þ=÷���� þ�;t"
õ���õN÷�ùûõN÷��\õz¹8��ÿ�����
¼Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç�¢

 �$Æ  "'ÿ���ÿ
­r; þ�/ Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç©£
 �$Æ �$�¢ Ó�ÿ���� ÿ�,�;Rõ-+�õ)�3õ��Wõ�÷��\õ�
dÅ-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç© 
 �$Æ �$|£ ����'[­^þ��.� Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç©¤

 �$ÖÇ ¹-��'[­^þ��.��â�"'ÿ���ÿ�ã�þ�/²ÿi÷�ù � þ=÷�ù��!���Rþ=÷�ÿ�;7
äÅ-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç�Ë
 �$ÖÇ�$�¢ "
õ)¬�÷��!���Rþ=÷¢þ��2°�¹-��'å­^þ&��� Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ç�Ë
 �$ÖÇ�$|£ � þ=÷�
6���.���)���Rþ=÷�þ��2°�¹���'å­^þ��.�ÛÅ%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¤&�

 �$Æ¤ :rcY�)� õN÷_�\ú Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¤&Õ
 �$Æ¤�$�¢ � þ=÷���� þ�;!¥�­r;Rþ�/ � ��ÿ���ÿ����Wõ��.�7
0�.�7��
-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¤&¡
 �$Æ¤�$|£ '�
 ú������ þ��.�7� � þ�����;Rõ�e��!�%ú Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¤&¡
 �$Æ¤�$|  :�e���õ��.�!��õN÷���ÿ�;�	Íõ��6�3þ��.�¢ÿi÷��Sõ®Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê�¢

 �$ÆÊ +�õ�;mÿ��Wõeù
~�þ&��yÛÅ-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê�Ç
 �$ÆÊ�$�¢ ¹8�Wþ��ø÷�ù�/$þ&��y¼Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê�Ç
 �$ÆÊ�$|£ ���!�&��¥�; õ�f»õ�;I����'æ�3þ&��� Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê�Ç
 �$ÆÊ�$|  � ���!�&� ÷�ÿ�;r¹-��'ä�3þ���� Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê�Ç
 �$ÆÊ�$ÙÇ 	��Wþ��&��ÿ��Ø"Cõ���õN÷�ùûõN÷_�\õz¹�� ÿ����_
 Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê&Ê
 �$ÆÊ�$|¤ �»õ��¢ÿe÷��.�7��
áÅ�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê&Ê

 �$�Ë �k�����¢ÿ�� ú Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ÊkË



f����

ç Î�â-ÞKè�Ù�°�ß ÚÑédê�áÉÜ�Ï�àøà(ß Ù Â à àuë
Ç�$!¢ ²_÷����WþEù����)���Rþ=÷ªÅ%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ê&Õ
Ç�$Æ£ Ó�ÿ�;��^õ%¹8��ÿ�����
ØÅ-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë©¢

Ç�$Æ£�$�¢ ­^þ�����ÿ����Rþ=÷¦Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë©¢
Ç�$Æ£�$|£ � þ=÷��&���^õ�÷��\õÛÅ-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9£
Ç�$Æ£�$|  :lj�����f ÿ�; õ�÷��\õìÅ-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9 

Ç�$Æ  Ó�ÿ�;��^õ
ý����i,�õ��.� ÷��¦Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9Ê
Ç�$Æ �$�¢ 	�ÿ��.������� þ ÷�� ÷��³Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9Ê
Ç�$Æ �$|£ �'ÿ�
6��� ÷�� Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë&Ë

Ç�$ÖÇ +�õ�/1�������R÷�� Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9Õ
Ç�$ÖÇ�$�¢ � þ=÷�
6��ÿe÷��E­^þ�;mù�� ÷��§Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9¡
Ç�$ÖÇ�$|£ �k��ÿ�;!; þ�/ ý
þ��.�¢ÿ�;��!weÿ����Rþ=÷ Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Ë9¡
Ç�$ÖÇ�$|  '���������� õ����q���k�!����;!��¬·�Nÿ��.� þ=÷sÅ%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ&�
Ç�$ÖÇ�$ÙÇ + õ9�)����� õN÷��\õE+�õ��\þ�� ÷��!�.� þ ÷ Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ&£

Ç�$Æ¤ � þ&����ÿ��.� ÷��
	�� þ���� ÿ��Ä:�e����Wõ�
.
0� þ ÷�
 Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ�Ç
Ç�$Æ¤�$�¢ � þ=÷�
6��ÿe÷��E"���v-õ�� õN÷��\õ9
ìÅ%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ�Ç
Ç�$Æ¤�$|£ :�e���;Rþ������ ÷��z4$þ��ø÷�ù�
 Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ�Ç
Ç�$Æ¤�$|  "
õ���õN÷�ùEõN÷��\õ-°Gõ�
6��� ÷�� Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ�Ç
Ç�$Æ¤�$ÙÇ �k;!�q�)� ÷��³Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ&Ê

Ç�$ÆÊ :�f ÿ�;���ÿ��.� þ=÷¢þ��A	Íõ��6�3þ�����ÿi÷��\õæÅ-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ&Ê
Ç�$ÆÊ�$�¢ :�e���õ��)� õeù � þ&����; õ e���� ú5Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å Õ&Ê
Ç�$ÆÊ�$|£ :�e���õ��.�!��õN÷���ÿ�;�+�õ�
0��;��h

Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ÕkË

Ç�$�Ë +�õ�;mÿ��Wõeù
~�þ&��yÛÅ-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡�¢
Ç�$ÆÕ �k�����¢ÿ�� ú Å-Å%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡�Ç

í Î�â-ÞKè�Ù�°�ß Ú#­}Ü�Ï�Ã�ß Ú�®@Û_Ï�à î í
¤�$!¢ ²_÷����WþEù����)���Rþ=÷ªÅ%Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡&¤

¤�$!¢�$�¢ 	��Wõeù��q�Nÿ�� õ�
�ïh��ðl:�e���� õ�
�
6� þ ÷�
gÅ-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡&¤
¤�$!¢�$|£ �»þ����h�\õ�
$þ��A	��Wõeù��7�Nÿ��Wõ�
�Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡&Ê
¤�$!¢�$|  � ����;�� ÷^õ'þ�� � ��ÿ���� õ��ÐÅ-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡&¡

¤�$Æ£ �k�.����������� õ'þ��A	�� õeù��7��ÿ��Wõ9
»Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Å ¡&¡
¤�$Æ£�$�¢ 	��Wõeù��q�Nÿ�� õ�
/þ ÷�Ó�ÿ��.�mÿ�,�; õ�
$þ&��þ=÷#Ó$ÿ�;!�^õ9
�ñdÅ*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&�
¤�$Æ£�$|£ �»õ�;��`	2� õeù��q�Nÿ�� õ�
-ï���ðl+�õ�;mÿ����Rþ=÷�ÿ�;t	2� õeù��q�Nÿ�� õ�
óÅ*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢���¢
¤�$Æ£�$|  � þ��
,�� ÷�� ÷��«	2� õeù��q�Nÿ�� õ�
 Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&£



f��!�!�

¤�$Æ  	��Wõ ù��7�Nÿ��Wõ-	�� þ���ÿ��»ÿ��.� þ ÷»¹�� ÿ����_
bÅ-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&£
¤�$Æ �$�¢ � þ=÷���� þ�;t­r;Rþ�/[¹8��ÿ���� Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��& 
¤�$Æ �$|£ � þ=÷���� þ�;t"
õ���õN÷�ùûõN÷��\õ9
»Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢���Ç
¤�$Æ �$|  o��!e�� ÷�� � þ=÷���� þ�;�ÿi÷�ù�"'ÿ���ÿ9ã�þ�/á	��Wõ ù��7�Nÿ��Wõ�
ìÅ*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&¤
¤�$Æ �$ÙÇ :rcd�)�RõN÷��\ú Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&Ê

¤�$ÖÇ 	�ÿ��!�./1�7
 õS¸?� ÷^õeÿ���:ljk��ÿ�;��!�.� õ�
ÐÅ-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��kË
¤�$ÖÇ�$�¢ � þ=÷�
6���.���)���Rþ=÷ Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��kË
¤�$ÖÇ�$|£ � þ�����þ©
0�!�.� þ ÷bÅ-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢��&¡
¤�$ÖÇ�$|  o+õ���� õ Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢ �
¤�$ÖÇ�$ÙÇ � þ��
,�� ÷�ÿ����Rþ=÷�/1����� � þ=÷_
0��ÿe÷��E+Cÿi÷�� õ�
¯Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢&¢
¤�$ÖÇ�$|¤ Ú�
Wÿ��=õ Å-Å*Å�Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢�Ç

¤�$Æ¤ Ú�
6� ÷��
	�� õeù��7��ÿ��WõS²�÷��3þ�����ÿ����Rþ=÷¦Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢ ¤
¤�$Æ¤�$�¢ °Dõ9
0�8:�;!�q
0� þ ÷ Å-Å*Å�Å*Å-Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢ ¤
¤�$Æ¤�$|£ "
õ���õN÷�ùEõN÷��\õ-'C÷�ÿ�;Rú�
6�7
�Å%Å-Å%Å-Å%Å-Å-Å%Å-Å*Å�Å*Å-Å%Å-Å%Å-Å-Å%Å-Å%Å-Åò¢�¢ Ê
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K ^ Z ^ GIM��bKYF¿Kv��F�Z�Q6NvNYaAS<J � D<F � F�D�V ^ N�Z ^ JAKYN ^ Dg��F�M2F�J2�AF�J2ZWFkLPS<JÀQ6JAa�NYFk���`ZWS<¶�D#F±Z ^ J�KvN ^ D<�R� ^k�
� N�QkM�� ¨ � ° F±QkDRL ^ Z ^ GIM���KvFeKY��FkL¬F¿D#F � F�DRL�S#J�S<NvNYFk���`ZWS<¶�D#F � N_Q6M��`LW�:¶���K�Kv��F�S#N?S#J�KvF�NYM�NvF�K�QkKYS ^ J
SRL�G ^ NYF�M�N ^ ¶�D#F�G¸QkKYSRZ � ��F�J8KY��F�Z�QkNYNva�S#J � D ^«^ M�SRL�S#NYNvFk���2ZWS#¶�D<F ¨ÂÁ

7�9#~:9&Ã Ä8-0/2Å:Æ�ÇX5�È�5AÇÊÉ4ÉÌËÎÍ¬�23kÏ
@?D<M2F�NvJÑÐ�ÒÔÓ�Õ<ÖIM�NvFkL�F�JAKYF�� �0�A@CV ^ NYG×Q6J`�ØM�N ^ M ^ L�F��ÙFH��KvF�J2L�S ^ J2L�K ^ S#GIM�N ^6� F��2Q6J`��D<S#J ��^ V
Z ^ J2�AS<KYS ^ J2QkDÚGIF�N � FkLPQ6J2�ØD ^«^ M2Lª�Û@ °ÝÜ ¡�¡ §®¨ f ^ N�L¬KYNY�`ZWKY��NvFk��M�N ^�� N_Q6G¸L[��Kv��F�S<N�Þàß¬á´�hÞ`â�ã[ä[âYåk�
Q6J2�æÞ`âYç�ß¬ä±QkNYFIF��bQ�Z[KYD<a¸Fkè«��S � QkD<F�JAK�K ^ Kv��F =?> ��@?�&V ^ NYG � F�N�L¬S ^ J2L ^ VPé4ê�ë4�4Q6J2�íì2�:NYFkL¬M2FkZW�
KYS � FHD<a ¨4= ��F�aªL¬� ^k� Fk�±� ^k� K ^ ½2J`�îKv��F?M`Q6NYKvS<KvS ^ J ^ V:J ^ ��FkLtS#JIQ�ï�Ó�Õñð�Ð.ò«óvÓWô�õP¶2Q�L¬Fk� ^ J\�0�A@
V ^ NYG×KY�2QkK � S � F�L¾KY�bFIG¸Q6�AS<Gª��GzJA��G�¶2F�N ^ VeZ ^ J � Nv��F�JAK±J ^ ��FkL��XFkè«��S � Q6D#F�JAK¾FH��M�NvFkLYL¬S ^ J2L Á
� S<KY� ^ ��KPNYF � NvS<KvS<J � KY��F � N_Q6M�� ¨

=?> �A@íV ^ NvGÝSRLàSc��F�JAKYSRZHQ6DkK ^ ��S � ���XD<F � F�D��0��@ÀV ^ NYGÑV ^ NEL¬KYNv�2ZWKY�bNYFk��Z ^ ��F ¨E= �bF�LvQ6GIF � Q6D#��F
M2Q6NvKYS<KvS ^ J�S<J � GIFHKY� ^ ��L�Q6M�M�D#a�K ^�=?> �A@�V ^ NYG���F���KvF�J2��S#J � KY��FkL¬F±NYFkL¬��D<K_L�K ^ ��J`L�KYNv�2ZWKv��NYFk�
M�N ^´� N�QkG¸L ¨

7�9#~:9<7 öª3k-X/2-0�4÷�ÇU�8É:ËøÍ¬�23kÏ
ù Q6D<DcQ6J2Z[F�Ð�Ò�Ó�Õ#Ö¿S<JAKYN ^ ���2ZWF�� > ��@úV ^ NYGûQ�LeQ¸Z ^ GIM ^ J�F�JAK ^ V.KY�bF�S<N�MbN ^�� N�QkGû��F�M2F�J2��FHJ2ZWF
� F�¶��®OÚü °ÝÁ � ù.ýØ¼�¤�þ6§�¨t> �A@ÿV ^ NvG � Q�LÚS<J2L¬M�S<NvFk�¿¶ ^ Kv�I¶�a±�bS � �b�0D#F � F�D
�0�A@ÿV ^ NYG �Û@ °ÝÜ ¡�¡ §
Q6J2�8Otü > L � S<Kv� � QkD � FeJ ^ ��F�L¿� dgfE¡ ¤k§®¨
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,.-X/º143k5�7:9X�RQ ü?SESàFHNYF�JAK � F�N�L¬S ^ J2L ^ V > �A@ÑV ^ NYG ^ JUT /21

¼ NvS � S#J2Q6D > �A@ V ^ NYG �2Q�LIQ�KY�bS<N�� S<J�Mb��K�K ^ KY�bF�ë VX��J`ZWKYS ^ J:��Kv��F�D ^«^ M���Z ^ J�KvS<JA�2Q6KvS ^ J
M�NYFk�ASRZ�QkKYF ¨5V J�Q�����S#KYS ^ J:�AS<K.QkD<D ^6� LÚé VX��J`ZWKYS ^ J2LÚK ^ �`Q � FÔQ¿L�S#J � D#F�J ^ J��=W � QkD<��F�S#J�M���KH��Q´L�S<J
f�S � ��NYFYX ¨#¦�þA¨[Z

ù QkD<DcQ6J2ZWFªÐ�ÒgÓ�Õ<ÖEJbF�Fk�±KY��ScL�Q��b��S<KvS ^ J`Q6DàS#J�V ^ NvG¸Q6KvS ^ J�K ^ ��NvS � FPKY��F�S#J2L�FHNYKYS ^ J ^ V�L � S<K�Z���FkL[�
ZWNYFkQkKYS#J � KY��F���QkK�Qk�®��NvS � F�JIV ^ NYG ^ V�KY��FHS<NPOÚü ° ¨ f ^ NPL�aAG�¶ ^ D#SRZPQ6J2QkD<abL�ScLW��S<K.ScL.L���»�ZWS#F�J�KgK ^
Z ^ JAKYN ^ D � Q6D#��FkL¾� ^k� S<J ��^ ��K ^ VeQ�D ^«^ M:�.QkJ2�íKY��F¸M�NvFk��ScZ�Q6KvFkLÔV ^ Nªì·VX��J`ZWKYS ^ J2L¿S#JæKv��S<JbJ�Fk�
> ��@�V ^ NYG�LYQkKYSRL®VXa�Kv��SRL?Mb��NYM ^ L¬F ¨±¼ G�S<KYKvS<J � Kv��F±M�NvFk��SRZHQ6KYF�L ^ J ë VX��J2ZWKvS ^ J2L�ZWDcQ6NYSñ½2FkL?Kv��F
S<J2��FHMºFHJ2��F�J2Z[F ^ VPS<KvF�N�QkKYS � F±L�F�è���FHJ2ZWFkL[��L¬�2Z��íQ´L¾S<J`���2ZWKvS ^ J � Q6NvSRQ6¶bD<FkL[�ÌVXN ^ GûKY��FªS<KvF�N�QkKYS ^ J
Z ^ ��JAK ¨

BE�AKYN_Q éíVX��J2ZWKvS ^ J2LeZ�Q6J ^ ¶2LYZ[��NYFªFkè«��S � Q6D#F�J2ZWF�L ¨I= �bF ^ NYS � S<J2QkDEV ^ NYG·³ L?é ��Q � L¿S<J`ZWD<�2�AF
¶ ^ KY�8KY��FeM�NvFk��SRZHQ6KYF�L.��F�KYFHNYGIS#J�S<J �e� ��ScZ��8��F[½2J�S<KvS ^ JINYFkQ´Z��bFkL�KY��FeGIFHN � FîÓ!\	]ÔKv� ^ L¬F±��FHKYF�Nv�
GIS<J�S#J �ª� ��F�KY�bF�N ^ NeJ ^ K�Kv��F±GIF�N � F ��^ ��DR��FH��FkZ[��KYF ¨_^`V J f�S � ��NYFaX ¨<¦Hþ �:SÂV ��b Q6J`� ��c � FHNYF
Fkè��`Q6D®�AS<K �g^ ��Dc��¶2FeGª�2Z��±F�Q�L�S#F�N.K ^ J ^ KYScZWF�Kv��F�L�S<G�M�D<Sñ½�Z�Q6KvS ^ JîV ^ N �)d S#J =?> ��@ V ^ NYG Kv�2Q6J
S<J¸KY��F ^ NYS � S<J2QkD > �A@ÑV ^ NYG ¨

e=f5gih�j�kml�l(n9oph�q)r-nsj�t�rvuwo#xpq�yEg�q{z,k}|Ar-t~t�r-��t�r?y��{h�q�r-y(����kmh�k=���}x�y��9h�r-������r-h�kmh�y(�O�Ro�xpq�r���r?j���ri��r=g'j�h�km��l(r
ri���)��r-t�t�y(�O��t�k}��rwh���rIkmh�rI�?kmt��9y(�Or-���Or-�9hI���%�ak��9r-z+k}���A���9��y��Ar-��y(�9h�r-������r�h�k}h�y(�O�;o!j)��r'��rIg'j�h'k}��l(r�r'������r-t�t�y(�O�)t
g�k}�+��r�k}t�t�j�z~r=��h���q�k=�Or�k}�9n��Ok}l(j�r����5��o9t�y(��g'r�h�q�kmhp�Ok}l(j�r�xpy(l(l!��r-�Ar-�p��rw�9r-z+k}���9r=�!�
�=��rIg-k}j)t�r�g'�O���9y(h�y(�O��t��7�A������km��g�q�r-tp����rIg'rI��y��)��h�q�r�����r'���9�Az~y(��k}h��O���m�;h�q�r�z~r-���Or�km��r�y(z���l(y�r=��h�q����Aj��Oq�h�q�r
�)��rI�9yEg-kmh�r��m��h�q�rL�	o9h�q�r�ri��h���k��7j)��g'h�y(�A��tp��g-g'j����O��l(n��7�A�pj���t�h���j�gih�j���rI��z�r-���Ar-tI�
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¼ NvS � S#J2Q6D > �A@ÿV ^ NvG Z�QkJ�¶2F�Z ^ J � F�NYKvFk�¿K ^ Kv��S<J�JbFk� > �A@ V ^ NYG ¶Aa � D ^ ¶`Q6D<D#aªL�S#GIM�D<SñVXa�S#J �
KY��F±F��AKYN_Q�éØVX��J`ZWKYS ^ J2L�QkJ2��S � J ^ NYS#J � KY��F±MbNYFk��ScZ�Q6KvF¿S#J�M���K_L?K ^ ëØVX��J2ZWKvS ^ J2L ¨e° ��S<D#F¿¶ ^ Kv�
Q6D �´^ NvS<KY�bG¸L V ^ NI¶���S#DR��S#J � > ��@µV ^ NYG L�F�FHG K ^ �2Q � F�Kv��F�LvQ6GIF·Q�L¬a�GIMbK ^ KvSRZ¸Z ^ GIM�D<FH��S#K�a �
^ ��N_L�SRL±L¬S<GIM�D#F�NeK ^ S<GIMbD<F�GIF[JAK��:FkL�M2FkZ[SRQ6D#D<a � �bF�J ��^ Nv­�S#J � � S<KY� Q6J ��J�V�Q�Z[K ^ NvFk�ÿZ ^ JAKYN ^ D
��F�M2F�J2��FHJ2ZWF � N_Q6M�� ¨

= �bF�OEN ^�� N_Q6G üPF�M2F�J2��F�J`ZWF ° F�¶íNvFkL�F�Q6N�Z���F�N_L¾�2Q � FªNYFkZ[F�J�KvD<a·��F � F�D ^ M2Fk�íQkJ ^ Kv��F�N¿NvF��
� ScL�Fk� ��FW½`J�S<KvS ^ J ^ V > �A@ V ^ NvG�� � ��SRZ��ÝNYFHK�Q6S#J2L�KY�bFæG�Q6² ^ N·��S"S�F�NvF�J2ZWFkL¸¶2F�K � F�F�J � S<KY�
KY��S#J�J�Fk� > �A@ÑV ^ NvGz��FkLvZWNYS#¶ºF�� Qk¶ ^6� F�� dw� ù.¤ X §�¨

7�9#~:9*�  e3k�2/º3k÷�Ï ¡¸5R¢Ú5A���45A��£«5��¸3k÷	¢4Å�¤
f`FHNYN�QkJ�KvF«� ¼ KYKvF�J2L�KvF�S<JÙQ6J2� ° Q6NYNvF�J S<JAKYN ^ ���2ZWFk�íKv��FIM�N ^�� N_Q6G ��F�M2F�J`��F�J2ZWF � N�QkM��:�gZ ^ G��
M�NYScL�S<J � ��QkK�Qª��F�M2F�J2�AF�J2ZWFkLPQ6J`� KY�bF�S<N.J ^k� ��L�K_Q6J2��QkN�� V ^ NYGª��DRQkKYS ^ J ^ VgZ ^ J�KvN ^ D4��F�M2F�J2��FHJ2ZWF
��f ¼.° ¡ £H§®¨E> N ^ �bM2L�QkK ° SRLvZ ^ J2L¬S<J�Q6J`�¾T.SRZ[FE�2Q � FÚ��F � FHD ^ M2Fk��L�F�G¸QkJ�KvSRZ�L�V ^ N4Otü > Lg� © OtTP¡�¡A�
dgfE¡ ¤ �?� F�D ¤�¥6§®¨ �«FHD<­«F � S � FkL�L�F�G¸QkJ�KvSRZ�L�V ^ NeM�N ^�� N�Q6G�L � S#KY� QkNYN�Q�abLeQ6J2�íQkNY¶�S#KYN_Q6NYa Z ^ JAKYN ^ D
� ^k� �2Q6J2�8L�� ^k� L.� ^k� K ^ S<J2L¬F�NYK � Q6D � FeJ ^ �AFkLUF[»¸ZWS#F�JAKYD<a ¨

üPFkL�M�S#KYF�Kv��F � NYFkQkKYF�NgG¸Q6Kv��NYS#K�a ^ V�OÚü > LPQ�L�Q¿MbN ^�� N�QkG NYF�MbNYFkL¬F�J�K_Q6KvS ^ JÌ��Kv��F�a�Q6NvF�S<J�VXFH�
NYS ^ N�K ^±=?> �A@ V ^ NYG V ^ N � QkD<��F�JA��Gª¶2F�NYS#J ��¨4= ��FPS<J�Mb��K�LÚK ^ FkQ´Z��ªJ ^ ��F�S#J2ZWD#�2��FPKY��FeZ ^ JAKYN ^ D
��F�M2F�J2��FHJ2ZWFkL¿��J`��F�N � ��ScZ��íKv�2Q6KªJ ^ ��F¸F��AFkZW�bKYFkL[� � ��SRZ�� ��^ ��DR�íG¸Qk­«F � QkD<��F¸JA��G�¶2F�NvS<J �
^6� FHNYD<a Z ^ J`L�F�N � QkKYS � FtV ^ NÊ��F�M2F�J2�AF�J2ZWF.KvFkL�KvS<J �b¨E©?^k� F � F�N��kS � J ^ NvS<J � Z ^ JAKYN ^ D2��FHMºFHJ2��F�J2Z[FkLES<J
� QkD<��F±JA��Gª¶2F�NYS#J ���g^ ��Dc��M�N ^ �A�2ZWFªNYFkL¬��D<K_L�L�S#GIS<DcQ6N.K ^ KY� ^ L�F±V ^ N¨�0��@�V ^ NYG§¦ � F �g^ ��Dc��¶ºF
��J2Q6¶bD<FeK ^ Z ^ G�M2Q6NvF�GIF�N � Fk� � QkD<��FkLtVXN ^ Gz�AS"S�F�NYFHJ�K.M2QkNYK_L ^ VEKv��FeM�N ^´� N�QkG ¨

O4F�NY�2QkM2L.NYF � NvS<KYS#J � L¬a�L¬KYF�G�L�Z�QkJ ¶2F ��FW½2J�F��îV ^ N�OÚü > LUKv�2Q6K.�2Q � FeKY�bFeLYQkGIFeM ^k� F�NPQ�L
� QkD<��FeJA��Gª¶ºFHNYS<J � �«¶���KPKY��FeM�N_Q�ZWKvSRZ�QkDàFW»�ZWS#F�J2ZWa ^ VgL��2Z��8Q6J·Q6M�M�N ^ Q´Z��8SRL���J2Z[F�NYK_Q6S<J ¨

7�9#~:9©¨ ÉÌ5�Ï ÷���ªk-�£!¤
TUFkZ[F�J�K ��^ Nv­¿¶Aa?« ^ ��J¸f�S#F�DR� � S � F�LEQ?V ^ NYG�Q6D�KvNYFkQkKYGIF�JAK ^ V � N�QkM���NvF � NYS#KYS#J ��^ J�Q¾NvF�M�NvFkL�F�Jb�
K�Q6KvS ^ JINYFkL¬F�Gª¶�D<S#J �.^ NvS � S#J2Q6D > �A@ÿV ^ NvG ��f�S#F ¤�¥k§®¨ f4S<F�Dc�à³ L ��^ NY­ªL�KvS<D#D�V ^ ZW�2L¬FkL ^ JI��QkK�Qk�®��NvS � F�J
G ^ ��F�DcL ^ V±F��AFkZW�bKYS ^ J:� � �bF�NYFÀZ ^ JAKYN ^ D���F�M2F�J`��F�J2ZWF SRL¸Z ^ J � FHNYKYF��ÿK ^ ��Q6K_Qÿ��FHMºFHJ2��F�J2Z[F ¨
�®ü ^ S<J � KY��ScLh¶Aa±�2L¬F ^ V�Z ^ JAKYN ^ D���F�M2F�J2�AF�J2ZWFkLEScLhGª�2Z��¿G ^ NYF.FW»�ZWS#F�J�K4KY�`Q6J V f���Z ^ J � F�N_L�S ^ J ¨ÂÁ

= �bF�M�N ^�� N_Q6G NYF�M�NvFkL�FHJ�K_Q6KYS ^ J � N_Q6M�� ^ V ©P^ N � S#KY¹ Ð�Ò Ó�Õ<Ö Q6DRL ^ NYF�L�F�Gª¶�D<F�L > �A@ V ^ NYG
�­¬ © TP¡ ¤k§ �2QkJ2��SRL.QkDRL ^ �2L�Fk�¸K ^ NYFkZ ^�� JbS<¹�F Q V ^ NYG ^ VÚF�è���S � Q6D<FHJ2ZWF�¶2F�K � FHF�J¸M�N ^´� N�QkGµVXN_Q � �
GIF�JAK�L ¨
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= ��F�G¸Qk² ^ N:NYF�L���D#K ^ V2Kv��SRL4Z��`Q6M�KvF�N:SRL:KY��FÚS#J�KvN ^ ���2Z[KYS ^ J ^ V2KY��S#J�J�Fk� � Q6KYF��±L�S<J � D<FH�®Q´LYL�S � J�G�F�J�K
� =?> �A@ Á V ^ NYG ¨ ¢àS#­«F��0�A@CV ^ NvG�� =?> �A@ V ^ NYGûQ��b��L¾M2L¬F��2� ^ �®�AFW½2J�S#KYS ^ J2L�S<JÀZ�Q6NvFWVX��D#D<a�L¬F��
D<FkZWKvFk��M�DcQ�ZWF�L.L ^ KY�2QkK?Kv��F�NYFÔQ6NYFeVXF � FHN.��FWVX�X�2L¬F¿Z��2QkS<J2L.QkJ2� Kv��F�a¸QkNYFeFkQ�L¬S<F�N.K ^ ¶���S#DR� ¨

@PD<D � F�N_L�S ^ J2L ^ V > ��@úV ^ NYGøL¬��M�M ^ NvK¿Kv��FªZ ^ J � F�N_L�S ^ J ^ VUZ ^ J2�AS<KYS ^ J2QkD<D#a G�F�N � Fk� � Q6D#��FkL
K ^ Q�VX�bJ2ZWKYS ^ J2QkDEV ^ NYG ¨�= ��F ^ NvS � S<J2QkD<D<a�Mb��¶�D<ScL���F��íQ6D ��^ NvS<Kv��G¸L?V ^ N > ��@ V ^ NvG QkNYFI¶2Q´L�Fk�
^ J Q V�Q�ZWK ^ NvFk�íZ ^ J�KvN ^ DÊ��F�M2F�J2�AF�J2ZWF � N�QkM�� ¨í¼ ��NªQ6D ��^ NvS<Kv��G¸LeQ6NvF�L¬� ^ NvKYF�NH�ÚL�S#GIM�D<FHN��4Q6J2�
�2L�F QIL�K_Q6KYFHGIF�JAKY�XD<F � F[D�Z ^ JAKYN ^ D���F�M2F�J2��FHJ2ZWF � N_Q6M��:��Q�LPNYFkè«��S<NvFk��V ^ NPS<JAKYF � N�QkKYS ^ J � S#KY��Kv��F
OEQ6N_Q¡�AZ ^ M2F¿M�N ^�� N_Q6GIG�S<J � F�J � S<N ^ J�G�F�J�K ¨

= FkL¬KYS<J �¿^ J�L�F � F�N_Q6D2�A��J2��NvFk��LvZWS<FHJ�KvSÂ½�Z.f ^ NvKYN_Q6JIM�N ^ ZWFk���bNYFkLgZ ^ J�½`NYG¸LEKY�`Q6K � �bS<D<F > �A@
V ^ NYG SRLP� ^ ¹HF�J2L ^ VgKYS#GIFkL�DRQkN � F�N?Kv�2Q6J�Kv��FµT /21 S<J·QîVXF � ZHQ�L�F�LW�àS#K�L � N ^k� Kv��SRL?D#S<J�FkQkN ^k� F�N
KY��F � Q´L�K¿G�Q6² ^ NvS<K¬a ^ VPM�N ^ ZWFk����NvFkL ¨8= ��F�VXF � M�N ^ ZWFk����NvFkLÔV ^ N � ��ScZ�� > �A@CV ^ NYGûSRL�Gª�2Z��
DRQ6N � F�NPKY�`Q6J<�0�A@ÝV ^ NvGµ�`Q � F�QkNYF¿FHS<KY�bF�N � FHNYaI��J`L�KYNv�2ZWKv��NYFk� ^ NPF�DRL¬Fe�2Q � F¿G¸QkJ�aªD ^«^ M�F���S#K
¶�N�QkJ2Z��bFkL ¨
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Ó�m=Ô Õ×Ögw2|2{Pxa°,Ø:w�Ùv{ÚÖ

�«a�Gª¶ ^ D#SRZeQ6J2QkD<abL�ScL?NYFkè«��S#NYFkL.KY��FªQk¶�S<D#S<K¬aIK ^ NYF�MbNYFkL¬F�J�K�Q6J`� G¸QkJ�S<Mb��DRQkKYFe��J�­AJ ^k� J � QkD<��FkL ¨
° F±¶2F�D#S<F � F�KY�2QkK¾Kv��F±G ^ L�KPS<GIM ^ NvK�QkJ�K?VXF�Q6KY�bNYF ^ VÊFkQ�Z�����J�­AJ ^k� J � Q6D#��F±SRL�KY�bF � Q�a�Kv�2Q6K
S<K±SRL±Z ^ GIM��bKYFk��¦EV ^ N±FH��QkGIM�D<F ��SRL¿S#KªQØZ ^ GIM�D#F�KYFHD<a�GªabL�KYFHNYS ^ �2L � Q6D<�bF�VXN ^ G ^ ��K�L¬SR��F¸Kv��SRL
M�N ^ ZWF�����NYF � ^ NPSRL�S<KÊZ ^ G�M���KYF��îVXN ^ G ^ KY��FHN.��J�­AJ ^k� J � Q6D#��FkL.Q6J`��Z ^ J2L�K_Q6JAK�LmÛ

° FªJ�F�Fk� QINYF�M�NvFkL�FHJ�K_Q6KYS ^ J�V ^ N±Z ^ GIM���K_Q6KYS ^ J2LPKY�2QkK¾ScLeQ�L¿Z ^ GIM�D#F�KYF�Q´L¾SRL�M ^ LvL�S#¶�D<F�Q6K
Z ^ GIMbS<D<F4KYS#GIF«��KY�`Q6K4G¸Q6­«FkL�Sc��F�JAKYSRZHQ6D � Q6D<�bFkLàFkQ�L¬a�K ^ L�M ^ K��«QkJ2��KY�2QkKEZ�QkJeFkQ�L¬S<D<aP¶2FÚNYF � NvS<KYKvF�J
K ^ F���MbD ^ S#K.QkNYS<Kv��GIF�KvSRZ.M�N ^ M2F�NYKvS<FkL.QkJ2� ^ KY��F�N.�bS � �bF�NY�XD<F � FHDº­AJ ^k� D<F�� � F ¨

V J f ^ NYKvN�Q6J Q6J2� NYF�DcQ6KvFk�íDRQ6J � �2Q � FkL[� � QkD<��FkLªQ6NvF�¶��bS<D<K±�bMÿ¶AaíF��AM�NYFkLvL�S ^ J F � Q6D#�2Q6KvS ^ J
Q6J2� D ^ Q´��LªQ6J2� L�K ^ NYFkL ^ V � QkNYScQ6¶�D#FkL ¨ ù a Z ^ Gª¶�S<J�S#J � F��AM�NYFkLvL�S ^ J KYNvF�FkL � S<Kv� KY��F � D ^ ¶2QkD®�
> ��@?�&V ^ NYG ��QkK�Q�� ^6�z� N�Q6Mb�:� � F¸M�N ^ ���2ZWF·QÿïHÓ�Õñð`Ðªò óYÓWô�õÙ��@ °ÝÜ ¡´¡ § V ^ N�Kv��F¸M�N ^ Z[Fk����NvF«³ L
Z ^ GIMb��K�QkKYS ^ J2L�KY�2QkK¿F�J`Q6¶�D#FkL�M ^k� F�N�VX��DgL¬a�Gª¶ ^ D<ScZ¿M2Q6KvKYF�NvJ��XG¸Q6K_Z���S#J � QkJ2�ØNYF � NYS<KvS<J � KvFkZ��b�
J�SRè«��FkL ¨

 ?÷Rª2ªk5�3k��Ü ÷Rª�£kÅ4-0�4/
= ��F�é VX��J2ZWKvS ^ J`L � F ¶b��S<Dc�ØK ^ NYF�MbNYFkL¬F�J�K±G�F�N � FkL¿QkNYF«�ÚD<S#­«F¸Q6NvS<KY�bGIF�KYScZ ^ M2F�N_Q6K ^ N�L[�ÑÝ}Þ!ßÑà
ô	Þ)á2â<Ò�â%Þ!\�Ó�Õ(ã�Kv��FªGIFkQ6JbS<J �ª^ VUQ�Mb��N�Q´L�F�L��2Z��íQ´L�é?��ä�ê}å b ê9æ*æ7æ<ê}å�ç Á � ^ NeS<K�LPFkè��bS � Q6D#F�J�K � N_Q6M�� Á
SRLP��F�M2F�J2��FHJ�K ^ J�D#a ^ J�KY�bF ^ M2F�N�QkK ^ N��0é Á Q6J2��Kv��F±GIFkQkJ�S<J � L ^ VgKY�bF¿S<JbM���K�L3�'ägê}å b ê9æ7æ*æ#ê}å)ç Á_¨
@?J ^ Kv��F�N ^ Z�ZW��NvNYF�J2Z[F ^ VPKv��F¸LYQkGIF ^ M2F�N�QkK ^ N � S<KY�ÀKY��F¸LvQ6GIF � ^ N LYQkGIF��XGIFkQ6JbS<J �AÁ S<J�Mb��K�L
KY��F�NvFWV ^ NvFe�2Q�LPQ6DcL ^ KY��F�LYQkGIF�GIF�Q6J�S#J ��¨ b

= �bSRL � S � FkL?�2LeQ6J F��AKYNvF�GIF�D#a�M ^k� F�N¬VX��DEK ^«^ DEV ^ Ne�2QkJ2��D<S#J � J ^ J���Z ^ J2L¬K�QkJ�K � QkD<��F�L ¨±= ��F
Z ^ GIMbS<D<FHN�� ^ F�L�J:³ÛK¿�2Q � F±K ^ ��J2��FHN�L�K_Q6J2� KY��FªGIFkQkJ�S<J � L ^ VPFH��M�NvFkLYL¬S ^ J2L ¨èV K ^ J�D<a�J�FHFk��L�K ^
��SRLvZ ^k� F�N:L ^ GIFEMbNYS<G�S<KYS � FàM��bN�Q�L¬FkL � S<KY�eKv��FgLYQ6G�FEGIFkQkJ�S<J � LW�HL��2Z���Q�L:SR��F�JAKYScZ�Q6D´Z ^ J2L�K_Q6JAK�L ^ N

é-ê���r�t�z,k}l(l!g-k=�Or=k}hpy(tp��rIg'r�t�t�km��n!ë�k��+�*j���g'h�y��A�+�Oy(�9y��)�wh�q�r��Ok}l(j�r��}��k��Ok}��yEk}��l(r5kmh�k������A�O�'k}zì���Ay��9h=o9l�y(|Ar
km�9nw�Ah�q�r-��r'������r-t�t�y��A�;o��A��l(nwq�k}t�z�rIk}��y(����í î	ri��r=g'j�h�y(�A�~��r=kOg�q�r-tph�q�k}h������A�O�'k}zï���Ay(�2h=�;ð?r�g�k}�~y(�A���O��rph�q�y(t
��y�t�h�y(��g'h�y(�O�v�9j���y(���Yg'�A��t�h���j�g'h�y(�O�èkm���Ñz,kmh�g�q�y(���+�}�p�Ok}l(j�r��A��km��q?��q��'k}t�r�tIo��)j�h�r-�9�*�O��gir,y(h�h����Oj)�������mñ�h
xpq)r-����r�lòkmh�y(����h�q�r�t�r��Okml�j)r-tph�����km��h�yògij�lEk}�������A�O��kmzó���Oy(�9h�t=�



i ¤

�2L�FkL ^ V�KY�bF¿LvQ6GIFÔ��FW½2J�S#KYS ^ J ^ V�KY��F�LvQ6GIF � QkNYSRQk¶�D<F ¨Úù a¸Z ^ Gª¶�S#J�S<J � ��QkK�Q�� ^k� S<J�V ^ NYG¸QkKYS ^ J
Q6J2�ÿF��AM�NvFkLYL¬S ^ J`LîS#J�K ^Ø^ J�F Z ^ G�M ^ L�S#KYS ^ J2Q6D � QkD<��F � N�QkM��:� � F·Z�Q6JrQkM�M�D#a � N�QkM�� M2Q6KvKYF�NvJ��
G¸Q6K_Z���S#J � K ^ �ASRLYZ ^6� FHN�Z ^ GIM�D#F��±M���N_Q�L¬FkL � S#KY�8KY��F�LYQkGIF�GIF�Q6J�S#J ��¨

ôI5��ª3k-%ªk-X��/�Í¬3k�2Ï ¡ �2Ï ÷�-X�Æõ��4���ªÇX5��4/25
OEQ6KvKYF�NvJÑG¸QkK�Z���S<J � QkD ^ JbFØScL�J ^ K8Q���F�è��2QkKYF K ^ ^ �bN JbF�Fk��L[�?¶2FkZ�Qk�2L�F G¸Q6JAa � QkD<��FkL � S<KY�
S<JAKYF�NvFkL�KvS<J � NvF�DRQkKYS ^ J2L��bS<M2LP� ^ J ^ K�D ^«^ ­¸F���Q´ZWKYD#aIKY�bF±LYQkGIF ¨ � ^ GIF�Z�QkJ�¶ºF�NYF � NvS<KvKYF�J8K ^ ¶ºF
KY��F¸LvQ6GIF �EL��`Z�� Q´L�� ¥?ö+÷àÁ Q6J2� � ÷søù÷àÁ�¨Ø¼ KY�bF�N�L�Q6NYFªVX��J2��QkGIF�JAK�Q6D#D<a�S#J�Fkè«��S � Q6D#F�JAK�¶���K
NYF�DcQ6KYF��à�«L��`Z���Q�LEK ��^ Qk���AS<D<ScQ6Nva¿S<J`���2ZWKvS ^ J � QkNYSRQk¶�D<F�L�KY�2QkKgZ�Q6Jª¶ ^ KY�ª¶2F?FH��M�NvFkLYL¬Fk�±Q�LED#S<J�FkQkN
VX��J2ZWKvS ^ J`L ^ VÚQ±G¸Q6S#JID ^«^ M�S#J2���2ZWKvS ^ J � Q6NYScQ6¶�D#F ¨

ö±È�5�3�È4-X5��
= ��F¸�2L�F ^ V � QkKYFk� L¬S<J � D<F���Q�LvL�S � J�GIF�JAK�V ^ NvG Q6D#D ^k� L¾�2L¿K ^ NYF�MbNYFkL¬F�J�K�GIF�N � FkL ^ VÔ��SESàFHNYF�JAK
� QkNYScQ6¶�D#F¿�AFW½2J�S#KYS ^ J2L � S#KY�¸éIVX��J2ZWKvS ^ J2L.Z ^ JAKYN ^ D#D<Fk��¶AaªKY��FeZ ^ JAKYN ^ D4Z ^ J`��S<KvS ^ J�L�F�D#FkZWKYS#J � Kv��F
��FW½2J�S#KYS ^ J ¨¿° �bF�JíZ ^ Gª¶�S<J�F�� � S<Kv��F��AM�NYFkLvL�S ^ J KYNYFHFkLW�àKv��FªNYFkL¬��D<KvS<J �I� QkD<��F � N_Q6M�� G ^ ��F�DcL
Q6D<D�KY��F·Z ^ GIMb��K�QkKYS ^ J2L±S<J KY�bF�M�N ^ ZWFk����NvF ¨ d ^ J`L�F�N � QkKYS � F Q6M�M�N ^ ��S#G¸Q6KvS ^ J`L�QkNYF ^ J�D<a V ^ N
F���KvF�NYJ`Q6D � Q6D#��FkL¿M�N ^6� SR�AFk�í¶�a ^ KY��FHN�M�N ^ ZWFk���bNYFkL ^ Nª¶�aÙL�abL�KYFHG S<J�Mb��K ¨ ° F¸G¸QkS<JAK�QkS<J Q
G¸Q6JAa��XK ^ � ^ J�F¸G¸Q6M�VXN ^ G L ^ ��N�Z[F��0D#F � F�DÚM�N ^�� N_Q6G FH��M�NvFkLYL¬S ^ J2L±Q6J2� � Q6NvSRQk¶�D<F¸NYF[VXF�NYF�J`ZWFkL�K ^
KY��F�S#NeNYF�M�NvFkL�FHJ�K_Q6KYS � F � Q6D#��F � N_Q6M��ÀJ ^ ��FkL ¨ �«FkZWKvS ^ J j ¨(¥¸� S � F�L?KY��F���F�K_Q6S#DRL ^ V � QkD<��F � N�QkM��
Z ^ J2L¬KYNv�2ZWKYS ^ J ¨

� S<GIM�D#a�Z ^ Gª¶�S<JbS<J � T F!GIHúLû � S#KY�IF��AM�NvFkLYL¬S ^ J`L �g^ ��Dc�îMbN ^ ���2Z[F�QeJ2Q9üý � F � QkD<��F � N_Q6M�� � S<KY�
QÙ�bJ�SRè«��F J ^ ��F�V ^ N¸F � F�NvaæFH��M�NvFkLYL¬S ^ J ¨
=�^ ��F�KvFkZWK¸�ASRL�KvS<J2Z[K ^ Z�ZW��NvNYF�J`ZWFkL ^ V Fkè��bS � Q6D#F�J�K
F���MbNYFkLvL�S ^ J2LW� � Fe�2Q � FeK ^ ��ScLYZ ^k� F�NgKY��F�G¸Q6K_Z���S#J � L¬��¶ � N�Q6Mb�2L ¨ �«FkZ[KYS ^ J j ¨ X � S � F�L�GIF�KY� ^ ��L
V ^ NPM2Q6KvKYF�NvJ G�Q6K�Z���S#J � QkJ2��Q´LYL�S � J�S#J �ª� QkD<��FeJA��Gª¶ºFHN�LtK ^ L�F�K_L ^ VÚZ ^ J � NY��F�JAK.J ^ ��F�L ¨

OE��NvF � Q6D#��F�JA��Gª¶2F�NYS#J � QkM�M�D<S#FkL±Q � F�NYaíJ`Q6NYN ^k� Nv��D<F ^ VeF��bQ�ZWK±ScL ^ G ^ NYMb��SRL¬G S<J ��ScL��
Z ^k� F�NYS#J � Sc��F�JAKYS#KYS<F�L ¨Ý=:^ S<J2Z[NYFkQ´L�F�KY�bF�M ^k� F�N ^ V ^ ��N¸GIF�KY� ^ ��LW� � F�FH��M�D ^ S#KIQkNYS<Kv��GIF�KvSRZ
M�N ^ MºFHNYKYS#FkL�L¬�2Z��IQ´L���ScL�KYNvS<¶��bKYS � S<K¬a«�´Q�LvL ^ ZWScQ6KvS � S<K¬a«�AQ6J2��Z ^ GIGª��K_Q6KYS � S<K®a �kL�S<Gª��D#K�Q6JbF ^ �2L � S<KY�
� QkD<��FeJA��Gª¶ºFHNYS<J � �AQ�LP��SRLvZW�2LvL�Fk�IS<J1�«F�ZWKYS ^ J j ¨ j ¨

BÚQkNYD<S#F�NªNYFkL¬FkQ6N_Z���FHN�L¿�2Q � F¸F�GIM�D ^ a«Fk� � QkD<��F8J���Gª¶2F�NYS#J � K ^ ½2J2� SR��FHJ�KvS<KYS#FkLW� ^ N � N�QkM��
NYF � NvS<KYS#J � K ^ Q�Z���S#F � F�G ^ NYF·Q6Gª¶�S<KvS ^ �`L�NYFkL¬��D<K_L ¨ � FkZWKYS ^ J j ¨ñ£ FH��M�D ^ NvFkL�KY�bF�M�NYS ^ N ��^ NY­
S<Jr��F�K_Q6S#D ¨r= ��F�J ^k� F�D#K�a ^ V ^ ��N ��^ Nv­ÿD#S<FkL¿S#JrZ ^ Gª¶�S<JbS<J ��� Q6D#��F�JA��Gª¶2F�NYS#J � Q6J2� � N�QkM��
NYF � NvS<KYS#J � �AF��AM ^ ��J2��S#J �ª^ J�Kv��F���F�K_Q6S<DcLW�bQ6J2� � S � S<J � F���M2F�NvS<GIFHJ�K_Q6D�NvFkL���D#K�L ¨
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��9RÃ�90� ,:�23kÏ ÷Rªk-X�º�
@ � Q6D<�bF � N�QkM��8Z ^ Gª¶�S<JbFkLES<J�V ^ NYG¸QkKYS ^ JîVXN ^ G
F��AM�NYFkLvL�S ^ J¸KYNvF�FkL�QkJ2�¸��FWVX�X�2L�FÔZ��2QkS<J2LÚK ^ NvF�M��
NYFkL¬F�J�KÚKv��F�Z ^ GIM��bK�Q6KvS ^ J2L�S<J�Q¾MbN ^ ZWFk�A��NYF ¨�= ��SRLÚG��`Z���S<KE�2Q´LtS#JIZ ^ GIG ^ J � S<Kv� ^ KY��FHN�M�N ^ �
� N�QkG NvF�M�NvFkL�F�JAK�QkKYS ^ J2L[�:L��2Z��ÀQ�L¿L ^ GIF � Q6NYS#F�KYS#FkL ^ VPM�N ^´� N�QkGû��F�M2F�J2�AF�J2ZWF � N_Q6M��2L ¨ <gQ6D#��F
� N�QkM��2L[��S<J±M`Q6NYKvSRZW�bDRQ6NH�AQ6NYF.Kv��J�Fk�±K ^ G¸Q6�AS<GIS#¹�FEKv��FPZ�Q�L¬FkL � ��F�NvFPZ ^ GIMb��K�QkKYS ^ J2L � S#KY�ªSR��F�Jb�
KYSRZHQ6D � Q6D#��FkL��2Q � F�Sc��F�JAKYSRZHQ6DàNvF�M�NvFkL�F�JAK�QkKYS ^ J2L ¨

= �bF±F���MbNYFkLvL�S ^ J�V ^ NvFkL�K ^ VÊQIM�N ^ Z[Fk����NvF±Z ^ GIM�NYScL�FkL�Kv��F±��J�S ^ J ^ V�Kv��F¿FH��M�NvFkLYL¬S ^ J�KYNYFHFkL
VXN ^ G QkD<D.S<K_L±L�K_Q6KYFHGIF�JAK�L ¨À=�^ M��XD<F � F�D.FH��M�NvFkLYL¬S ^ J2L±Q6NvF V ^ �bJ2� ^ JÿKY�bF NvS � ��Kv�0�2QkJ2�ÿL¬SR��F ^ V
Q�LYL¬S � J�GIF�JAK�LPQ6J2��S#J�KY��F ^ ��KvM���K�D#SRL¬K ^ V�HJI �LKNM L�K_Q6KvF�GIF�JAK�L ¨?= �bF¿V ^ NYF�L�K�ScL?Q � N�QkM��ì�$OQP
R4êTS Á � � S#KY�ªJ ^ ��FkLEV ^ N � Q6NvSRQ6¶bD<FPQ6J`�IZ ^ J`L�K�QkJ�KÚ�2L¬FkLm�UO Á QkJ2�¿V ^ N ^ M2F�N_Q6K ^ N�LP�UR Á�¨ BÚ� � FkLÚQ6NYF
S<J<�$OVPWR Á
X Rg� ��^ S<J � VXN ^ G �2L�FkLPQ6J`�ØL¬��¶2F���MbNYFkLvL�S ^ J ^ M2F�N_Q6K ^ N�L�K ^�^ M2F�N�QkK ^ N�L ^ VÚM`Q6NYFHJ�K
F���MbNYFkLvL�S ^ J2L ¨ � ^ GIF.F��AM�NvFkLYL¬S ^ J`LtNYFHM�NYFkL¬F�JAKEKY��FPNYS � �AKY�X�2Q6J`�IL�Sc��FkL ^ V � Q6NvSRQk¶�D<FeQ´LYL¬S � JbGIF�JAK�L ¨
f ^ NeZ ^ J � F�JbS<F�J2Z[F ^ VÚMbNYFkL¬F�J�K_Q6KvS ^ JÌ�ºKv��F¿N ^«^ K ^ V�F�Q�Z���L¬��¶2F��AM�NYFkLvL�S ^ J�SRLPQ�LvL���G�Fk� K ^ ¶2FªQ6J
^ M2F�N�QkK ^ N��0M ^ LvL�S#¶�D<aIKv��FeSR��FHJ�KvS<K¬a¿VX��J2ZWKvS ^ J Á�¨ c

= �bF ^ Kv��F�N:M�NvFkZW��N_L ^ N ^ V2Kv��F � QkD<��F � N�Q6Mb�¿SRLàKv��Fg��Q6K_Q�� ^k� � N_Q6M��Ì�6D#S<J�­AS<J � Kv��FÚF��AM�NYFkLvL�S ^ J
KYNYFHFkL¾K ^�� FHKY��F�N � S#KY� Fk� � FkLÔVXN ^ G �AFW½2J�S#KYS ^ J2L ^ V � QkNYSRQk¶�D<F�L¿K ^ KY�bF�S<N��2L�FkL ¨ = ��F8��Q6K_Q�� ^k�
� N�QkM��ÈT F!GIHúLûZY �2[\P]O�ê�^ Á �2Q´L���F[½2J�S<KvS ^ J¾J ^ ��FkL![�NYFHM�NYFkL¬F�JAKYS<J � NYF�Q���L4Q6J2�eD<FWVXKv�0�`Q6J2�eL�Sc��FkL
^ VhQ�LYL¬S � J�GIF�JAK�L[���`L�FeJ ^ ��FkL_OrNvF�M�NYF�L�F�JAKYS#J �¿� NvS<KYF�L�Q6J`��NvS � ��Kv�0�2QkJ2�¸L�Sc��FkL ^ VÚQ´LYL¬S � JbGIF�JAK�LW�
Q6J2��F�� � FkL`^±�AQ6DcL ^ ­�J ^k� J¸Q´L���F[VX�0�2L¬FeZ��2Q6S#J2L ¨ BtQ´Z���Z��2Q6S#J��ba�êTc Á�d ^ÝZ ^ J�J�F�ZWK�LgQ � Q6NvSRQ6¶bD<F
��FW½2J�S#KYS ^ Jea d [ � S#KY�8QîNvFWVXF�NvF�J2ZWF;c d O K ^ Kv��F�LYQ6G�F � Q6NYScQ6¶�D#F ¨

f4S � �bNYF j ¨<¦ L¬� ^k� L�Q � Q6D<�bF � N�QkM��I¶��bS<D<K4VXN ^ G Kv��FPF���MbNYFkLvL�S ^ J¿V ^ NvFkL�KgQ6J`��KY��F > �A@P�&V ^ NYG
��Q6K_Q�� ^k� � N_Q6M��8¶�aIKv��F�V ^ D#D ^k� S<J � L¬KYF�M`L

¦�¨ f ^ NYG KY��FeJ2Q2üý � F � Q6D<�bF � N�QkM��gfJh Y �2[iPWO�P\R4ê�^QPjS Á�¨

¥�¨ f ^ N¿F�Q�Z��íQ´LYL�S � J�G�F�J�KÔL�K�QkKYF�G�F�J�KH�àVX�2L�FªKY��FªD<F[VXKY�X�2Q6J2�ÀL�SR�AF�����FW½2J�S#KYS ^ J Á J ^ ��F � S<KY�
KY��FeN ^«^ K�J ^ �AF ^ VÚKY�bF¾NvS � ��Kv�0�2QkJ2��L¬SR��FeF��AM�NvFkLYL¬S ^ J ¨

X ¨ f ^ NIFkQ´Z��r�AFWVX�0�`L�F�Fk� � F«��VX�2L�F�Kv��F L ^ ��N�Z[F��®��FW½`J�S<KvS ^ J Á J ^ ��F � S<Kv� KY��F L¬S<J�­F�0�`L�F Á
J ^ ��F�Q6J`� �AF�D<F�KvF?Kv��F�Fk� � F ¨ � = ��ScL��2Q6J2�AD<S<J � Q6DcL ^ QkM�M�D<S#FkLtK ^ Kv��FeL�M2FkZ[SRQ6D�Fk� � FkLhVXN ^ G
Z ^ J`��S<KvS ^ J`Q6D:F��AM�NYF�LYL�S ^ J2L�S#J¸¶�N�QkJ2Z��bFkL�K ^ �2L�F�L?Q´L�KY��FeM�NvFk��SRZHQ6KYF�L ^ VÚé¸VX��J2ZWKvS ^ J`L ¨ÂÁ

k=ê�h�q�r��Y��r-t�rIkm��g�q�r-��tÈq�k=�Or?r'������r-t�t�y(�O�`r=�9�Or-t?�A�Oy(���Èh�q)rv�O�)���At�y(h�rÈ�9y(��rIg'h�y(�O�;o �7���Az �O��r-�'k}h��A��t?h��sj�t�r�t
l fRðem/n�npo©oP�O�Lq�k=�Or�t�j)��r'������r-t�t�y(�O��t���yEg'h�j)��rI�Ñ��r-l(�}x`h�q�r-y(����km��r-�9hLr'������r�t�t�y(�A��t l f�qsr!n�tUo©��ð?rwkA�9�O�)h5�Aj��
gi�O�9�Or-�9h�y��A��t��7�A�prIk}t�r��}��g'�Oz���y(��kmh�y(�O��xpy(h�q���kmh�k=���}xs�O�'k}��q�t���r-��yEg'h�r=�+y(�,h�q�rLh��'kO�9y(h�y(�A��k}l�x�k=n9�
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j ¨ f ^ NeFkQ�Z���Z ^ MAa�J ^ ��F�� ^ M2F�N�QkK ^ NeJ ^ �AF�F�G�M�D ^ aAS<J � Kv��F±SR��FHJ�KvS<K¬a�VX��J2Z[KYS ^ J Á �ÌZ ^ Gª¶�S<JbF
KY��F�Z ^ M�a�J ^ ��F � S#KY�¸S<K_L�S<J�Mb��KPQ6J2�8��F�D#F�KYF�Kv��FeS<J�Mb��K.Fk� � F ¨

� ¨~V V��2L¬S<J � �0�A@ V ^ NYG��EK_Q � FkQ�Z�� ÞíVX��J2ZWKvS ^ J � S#KY� KY��F·L�K_Q6KYFHGIF�JAK¾Sc��F�JAKYSñ½2F�N¾V ^ N�Kv��F
GIF�N � F�M ^ S#J�K ¨�V VE�2L¬S<J �I> �A@ÑV ^ NYG��AK�Q � FkQ´Z��¸ë�VX��J2Z[KYS ^ J � S<Kv�¸KY��FeD<F � F�D ^ VÚKv��F�D ^«^ M
��FkQ´��F�N � ��F�NYFeS#K � Q�LPQ��b��Fk�à�2QkJ2� FkQ´Z��8ì�VX��J2Z[KYS ^ J � S<KY� ^ J�F¿D#FkLYL�Kv�2Q6J8KY��F�D<F � F�D ^ V
KY��FeD ^«^ M�FH��S#KYFk� ¨

i ¨P= Q � FkQ�Z��IF��AKYFHNYJ2QkDºS#J�M���K9� � Q6D#��F�M2Q´LYL¬Fk� ^ J¸F�JAKYNva«� � Q6D<�bF�NYF�Kv��NYJbFk�î¶Aa�Z�Q6D#D®� ^ N � Q6D#��F
NYF�Kv��NYJbFk� ¶AaWI MvuJw ÁP� S#KY��VX��J2ZWKvS ^ J SR�AF�J�KvSÂ½2FHN���J�Scè���FªK ^ KY�2QkK¿S#J�M���K Q6J2� � S#KY�íKv��F
D<F � FHD ^ VÚKY�bF¿�AF�F�M2FkL�KPZ ^ JAK�Q6S#J�S<J � D ^«^ M ¨

£«¨ ��F�F�M Q G�Q6M�VXN ^ G ^ NYS � S<J2QkDg��FW½2J�S#KYS ^ J Q6J`�Ø�2L�FªJ ^ ��F�LÔK ^ KY��F�S#NeNYF�M�NvFkL�FHJ�K_Q6KYS � FkL.S<J
KY��F � Q6D#��F � N_Q6M�� ¨

= ��F.NYFkL¬��D<KvS<J ��� QkD<��F � N�QkM��xfr�2Q´LÚZ ^ Gª¶�S<JbFk�eQ6D<DbJ ^ ��FkLEKY�`Q6KÚQkNYFPFkè��bS � Q6D#F�J�K4�A��F.K ^ Z ^ M�S<FkL[�
� ��S<D#F±NYF�G¸QkS<J�S#J � Z ^ GIM ^ L¬S<KYS ^ J2QkD ¨¿° Fª�2Q � F±J ^ K�a«F�KeZ ^ G�¶�S#J�Fk�¸NYF�M2FkQkKYFk� ^ Z�Z[��NYNvF�J2ZWFkL ^ V
KY��F�LYQkGIFeL¬��¶ � N_Q6M�� � F�J�F�N_Q6KvFk��VXN ^ G ��SRL¬KYS<J`ZWK ^ NvS � S#J2Q6D4L¬K�QkKYF�GIFHJ�K_L ¨

��9RÃ�9&Ã y��2�4/º3k145���£«5
�«KYNv�2ZWKY�bN�Q6DÊZ ^ J � NY�bF�J2ZWFªSRLeQ�V ^ NYG ^ V � N�QkM�� SRL ^ G ^ NYM���ScL�G ¨ ¢àF�K¿Kv��F{á[Õòâ%ÝWÐ?V ^ N Q J ^ ��F�¶ºF
KY��F L¬��¶ � N_Q6M�� ^ VîQ6D#D?J ^ �AFkL¸Q6J2� Fk� � FkL�NYF�Q�Z��2Q6¶�D#F�¶Aa KYN�Q´ZWS<J � ¶2Q�Z�­ � Q6N_��L�Kv��N ^ � � �ÝKv��F
� ^k� � N_Q6M�� ¨ =���^ J ^ ��F�L�QkNYF8Z ^ J � NY�bF�J�K±SñV�Kv��F�S#N±L�D#SRZWF�L±Q6NYF¸ScL ^ G ^ NYMb��SRZ{z SñVPKY��FHa Z�Q6J
¶ºFeG¸QkK�Z���Fk�±J ^ ��F�K ^ J ^ ��F � � S<KY�8Z ^ NYNvFkL�M ^ J`��S<J � J ^ ��F�L��2Q � S#J � KY��F�LvQ6GIF ^ M2F�N�QkK ^ N_LW��Q6J2�
Fk� � F.K ^ Fk� � F«� � S#KY�ªZ ^ NYNYF�L�M ^ J2�AS<J � F�� � FkL ��^ S#J � VXN ^ GCG¸QkK�Z���Fk�eL ^ ��N�ZWF.J ^ ��FkL�K ^ KY��FPLvQ6GIFH�
J���Gª¶2F�NYF�� S<JbM���K�L ^ V�G�Q6K�Z���Fk�8L�S#J�­�J ^ ��FkL ¨ª=�^ NYF�Z ^�� J�S<¹�FªZ ^ J � NY��F�J`ZWF � S<Kv� ^ ��K�Q´ZWKY�2QkD<D#a
F���KvN�Q´ZWKYS#J � L�D#SRZWFkLÚQkJ2��Z ^ GIM2QkNYS<J � KY�bF�G�� � F�FHGIM�D ^ a±Kv��F?V ^ D#D ^k� S<J � ��F�è���S � Q6D<FHJ�KÊ��FW½2J�S#KYS ^ J
��@ °ÝÜ ¡´¡ §®¨

¡ 5/|���-%ªk-X�º�,}û=���^ J ^ ��FkLPQ6NvFsÝ}Þ!\�ò óWð�ÐO\�Ò:SÂVhQ6J`� ^ JbD<aISñVIã

~ KY��FHa¸Q6NvF¾DcQ6¶2F�D#Fk�I¶�aIKv��F�LYQkGIF?VX��J2Z[KYS ^ J:�

~ KY��FHaI�2Q � F�KY�bF¿LvQ6GIFeJA��Gª¶ºFHN ^ VÚS<JbM���K�L&�XS<J2Z ^ GIS#J � Fk� � FkL Á ��QkJ2�

~ Z ^ NvNYFkL¬M ^ J2��S#J � S<J�M��bK.J ^ ��FkL¨��L ^ ��N�ZWF�L ^ VÚS#J2Z ^ G�S<J � Fk� � FkL Á Q6NvF�Z ^ J � NY��FHJ�K ¨



£ X

� S<J2ZWF±J ^ ��FkL?V ^ NeZ ^ J2L¬K�Q6JAK�L��2Q � F�J ^ S<J�M��bK�LW��KY��F�a·Q6NvFªZ ^ J � NY��FHJ�K�SñVgKY��F�a·Q6NvF±DRQ6¶2F�D#Fk�
¶�a±Kv��F�LvQ6GIFPZ ^ J2L¬K�Q6JAKtVX�bJ2ZWKYS ^ J ¨��?^ ��FkLEV ^ NÚF��AKYF�NvJ2Q6D#D<a � F�J�FHN�Q6KvFk� � QkD<��F�LC�RV ^ NvG¸Q6D2M2QkN�Q6G��
F�KYF�N_LW��I MvuJw NvFkL��bD<K�L[�ÚQ6J2�í��J`Q6J2QkD<aA¹�Fk�íL¬SR��FªFAS�FkZWK_L ^ V�M�N ^ ZWFk����NvF¸Z�QkD<DRL Á �2Q � FªJ ^ S<JbM���K�L[�
¶���K�Q6NYFeJ�F � F�N.Z ^ J � Nv��F�JAK.¶2FkZ�Q6�`L�F � FeDRQ6¶2F�D�FkQ�Z�� � S<Kv��Q±��J�Scè��bF?VX��J2ZWKvS ^ J ¨

° F�G¸QkS<JAK�QkS<J�Q¾G¸QkMîVXN ^ G
M�N ^´� N�QkG F��AM�NYF�LYL�S ^ J2LÚK ^ Kv��F�S<NÚNvF�M�NYF�L�F�JAK�QkKYS � F � QkD<��F � N�QkM��
J ^ ��FkL ¨ OhN ^�� N�Q6G×F���MbNYFkLvL�S ^ J2L � S<Kv� Z ^ J � NY��FHJ�K�NYF�M�NvFkL�FHJ�K_Q6KYS � FkLeQ6NvF�LvQ6Sc�ÙKv��F�G¸L¬F�D � F�L?K ^
¶ºF�Z ^ J � NY��FHJ�K ¨¸ù FkZ�Q6�`L�F�Z ^ J � NY��FHJ�K�J ^ ��FkL�Z�Q6J�J ^ K±¶2FI�ASRL�KvS<J � ��SRL¬��Fk�à�4KY��FHa�G¸Q�a�Q�L � F�D<D
¶ºF Z ^ Gª¶�S#J�Fk�±S<J¸KY��FeNvF�M�NYF�L�F�JAK�QkKYS ^ J ¨�V JIKY�bF¿NYF�L���D#KYS<J � Ý}Þ�Õ<Õ ÓWô	ákÐI] � Q6D<�bF � N�QkM��:��Z ^ J � NY��FHJ�K
F���MbNYFkLvL�S ^ J2L.Q6NvF¿NvF�M�NYF�L�F�JAKYFk�ª¶�aIKv��F�LYQkGIF � Q6D#��FeJ ^ ��F ¨

O ^ KYFHJ�KvSRQ6D ^ N���FHNYS<J � M�N ^ ¶�D<FHG¸L�Z ^ GIM�D#SRZ�QkKYF�NvFkZ ^�� J�S<KvS ^ J ^ VÊZ ^ J � NY��FHJ2ZWF�V ^ N�J ^ ��FkL � S<KY�
S<J�M��bK�L ¨5V V2KY��F.M ^ NYKYS ^ J ^ V � QkD<��F � N�QkM��ªNYFkQ´Z��2Qk¶�D<FÚVXN ^ G�Kv��F.J ^ ��F�L�V ^ NvG¸L�Q���S<NvFkZWKYF��¾Q´ZWabZWD<ScZ
� N�QkM��:�:G¸QkK�Z���S<J � V ^ NÔZ ^ J � NY��FHJ2ZWFªZ�QkJØ¶2Fª� ^ J�F±S<J�K ^ M ^ D ^�� ScZ�Q6D ^ N���F�NH� ��^ NY­AS<J � VXN ^ GøKv��F
D<FkQ � FkL�K ^ KY��F�N ^«^ K�L ¨z©?^k� F � FHN���SñV¿Kv��F � N�QkM��Ý�2Q´L¸ZWa�Z[D<FkL[� � FØJbF�Fk� Q6J ^ KY�bF�N¸GIF�KY� ^ � ¨
TUFkL ^ D#��KYS ^ J ^ VÚKv��SRL�MbN ^ ¶bD<F�G ScL.��SRLvZW�2LvL�Fk�IS<J1�«F�ZWKYS ^ J j ¨ X ¨

��9RÃ�9<7 �5�:14-RÈ2÷�ÇX5���£«5
TUFkZHQ6D<DAKY�`Q6K � F.G¸QkS<JAK�QkS<J�Q�G¸Q6MeVXN ^ G MbN ^�� N�QkG F���MbNYFkLvL�S ^ J2L�K ^ J ^ ��FkLES<J±Kv��F � Q6D<�bF � N�QkM�� ¨
V VPK �g^ F���MbNYFkLvL�S ^ J2L¾G�Q6MíK ^ Z ^ J � NY��FHJ�K � QkD<��F � N�QkM��ÿJ ^ ��FkLW�ÚKY�bF�Jí¶AaØF��AKYFHJ2L�S ^ J � F¸Z�Q6D#D
KY��F�G�Z ^ J � NY�bF�J�K�F���MbNYFkLvL�S ^ J2L ¨e© F�NYF � F±�ASRLYZ[�2LYL?Kv��FªZ ^ J2��S<KvS ^ J2L?��J2�AF�N � ��ScZ��·Z ^ J � NY��FHJ�K
F���MbNYFkLvL�S ^ J2L�M�N ^ ���2ZWF�Fkè��bS � Q6D#F�J�K � Q6D<�bFkL ¨

V J�L�KvN�Q6S � �AKY�XD<S#J�FPQ6J2�±¶�N_Q6J2Z���S<J � Z ^ ��F«�«FkQ´Z��±MbN ^�� N�QkG F��AM�NvFkLYL¬S ^ J±FH��FkZ[��KYFkL ^ J`ZWF ^ NÚJ ^ K
Q6KPQ6D#D ¨ d ^ J � NY��F�JAK�FH��M�NvFkLYL¬S ^ J2L � S#D<D2M�N ^ �A�2ZWF�Kv��FeLYQkGIF � QkD<��FPSÂV4Kv��F�a±¶ ^ Kv�¸F���F�ZW��KYF ¨h> �A@
V ^ NYG F�JAV ^ N�Z[FkLàKY��ScLàS<J�GIF�N � S<J � Z ^ ��F ¨5V J$���A@ÙV ^ NYG�� � FtGª�2L¬K:Z ^ J2L�F�N � Q6KYS � F�D<a�Q�LvL���G�FtF � F�NYa
M2Q6S#N ^ V�Þ�VX�bJ2ZWKYS ^ J2L�K ^ ¶2F���S"S�F�NvF�JAK��0K ^ �`Q � Fª�ASRL�KvS<J2Z[K ^ M2F�N_Q6K ^ N�L Á ��J�D#FkLYLPKY��F�a ^ Z�ZW��NvNYFk�
Q6KPKY��F�LYQkGIF�M�N ^�� N�Q6GzM ^ S#J�K ¨

° �bF�J±D ^«^ M2L�QkNYF.M�NvFkL�F�JAK��kF��AM�NYF�LYL�S ^ J2L4G¸Q�a¾FH��FkZ[��KYFÚGª��D<KvS<M�D#FEKYS#GIFkLW��MbN ^ ���2Z[S<J � ��SESàFHNY�
F�J�K � Q6D<�bFkL�FkQ�Z��ªKYS<G�F ¨ @?JIF��AM�NYF�LYL�S ^ J¸SRLÚJ ^ K.JbFkZWFkLvLYQ6NvS<D#a±F � F�JªFkè��bS � Q6D#F�J�KÚK ^ S<K�L¬F�DÂV�Q�ZWN ^ LvL
Q6D<D4D ^«^ M�S#KYF�N_Q6KYS ^ J2L ¨�° F¾JbF�Fk� K ^ �AF�KYFkZ[K � ��F�J � QkD<��FkL � Q6Nva � S#KY�¸D ^«^ M2LW�ÌQ6J2� � ��SRZ��¸D ^«^ M`L
Q6NYF�S<J �«^ D � Fk� ¨

¡ ÷b/�¤±�ª-%ªkÅ��21pªÈÜ 5A3k/º5;¤
f ^ N.M�N ^´� N_Q6G VXN�Q � GIF�JAK�L � S<Kv�¸L�KvN�Q6S � �AKY�XD<S#J�FeZ ^ ��F��X¶2Q�L¬SRZ�¶�D ^ Z�­bL ÁE^ N � S#KY�I¶bN�Q6J`Z���S#J � Z ^ ��F
Q6J2��J ^ GIF�N � FkL&�0FH��KvF�J2��Fk�¸¶2Q�L¬SRZe¶�D ^ Z�­�L Á � � Q6D<�bF � N_Q6M��`L¾QkNYF�KY��F LYQ6G�F±��Q � L?�2L¬Fk��S<J8KYN_Q6�
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��S<KvS ^ J`Q6D � Q6D#��F�JA��G�¶2F�NvS<J � �Û@��A �¡ i §®¨ BE��M�NvFkLYL¬S ^ J2L � S<Kv��Z ^ J � NY��F�JAK � Q6D#��F�J ^ ��F�LU�2Q � F�Kv��F
LYQ6G�F � Q6D<�bF ^ J�Kv��F�LYQ6G�F�F��AFkZW��KvS ^ J ^ VEKv��Fe¶2Q�L¬SRZ�¶�D ^ Z�­ ¨

=:^ ��F�G ^ J2L�KvN�Q6KvF�KY�bSRLW��½`N�L�KPZ ^ J2L¬SR��F�NPZ ^ J � NY��F�JAK.¹�F�N ^ �X��F�S � �AK � QkD<��F���Q � L3�0D#FkQ�V�J ^ ��FkL Á�¨
V J Kv��SRL�Z�Q�L¬F«�.KY��F�NvF�QkNYF�J ^ S#J�M���K�Fk� � F�LW�.¶���K¸KY�bF VX��J2Z[KYS ^ J DRQk¶ºFHDRLIQkNYF�SR�AF�J�KvSRZ�QkD ¨ f ^ N
Z ^ J2L¬K�QkJ�K_LW�:KY��F¿VX�bJ2ZWKYS ^ J�DcQ6¶2F�DRL�Q6NYF±Kv��F � Q6D#��FkLW�ÌL ^ Z ^ J � NY�bF�J�KÔZ ^ J2L¬K�QkJ�K_L¾QkNYF±Fkè«��S � QkD<F�JAK ¨
¼ Kv��F�N4D<FkQ�V�J ^ ��FkL:S<J2��ScZ�Q6KvFÚF���KvF�NYJ`Q6D<D#a�Z ^ GIM��bKYFk� � QkNYSRQk¶�D<F�LW�´L��2Z��±Q´L�M2QkN�QkGIF�KYFHN�L ^ N � D ^ ¶2QkDRL
M2Q�LvL�Fk��VXN ^ G Kv��FeZ�QkD<D#S<J � M�N ^ ZWF�����NYF ��L�Sc��F�FAS�FkZ[K�L ^ V�Z�Q6D#D<Fk�ªM�N ^ ZWF�����NYF�LW� ^ N � Q6NYScQ6¶�D#FkLDI M/u�w
VXN ^ GzKv��FeS<J�M��bK�� ^ ��KYMb��KeL�abL�KvF�G ¨Ú= ��F�L�F±QkNYF Q6D<D � S � F�J¸��JbSRè«��F�VX��J2ZWKvS ^ J¸DcQ6¶2F�DRL ¨.= ��F ^ JbD<a
� Q�aIKY�`Q6K.K ��^ F��AM�NvFkLYL¬S ^ J`L�Z�QkJ � F�KPZ ^ J � Nv��F�JAK � QkD<��FeJ ^ �AFkLtV ^ N.F��AKYFHNYJ2QkD � Q6D#��FkL�SRL�SñV4KY��FHa
��F�NYS � F?VXN ^ G NYF[VXF�NYF�J`ZWFkL ^ NPZ ^ MbS<FkL ^ VÚKY��FeF��AKYFHNYJ2QkD � Q6D#��F«� � ��ScZ��¸QkNYF�Fkè��bS � Q6D#F�J�K ¨

�P^6� Q�LvL���G�FIKY�2QkK±QkD<D.Z ^ J � NY��F�JAK � Q6D#��F¸��Q � L ^ V���F�S � ��KB�2�W� ¦kÁe^ N±D<F�LYL¿Z ^ NYNvFkL�M ^ J2�
K ^ Fkè«��S � QkD<F�JAKeNY��J��XKYS#GIF � QkD<��F�L ¨ ü ^ Z ^ J � NY��FHJ�K � Q6D#��F¸��Q � L ^ V���F�S � �AK
� Z ^ NYNYF�L�M ^ J2� K ^
Fkè��bS � Q6D#F�J�KgNY��Jb�0KvS<GIF � QkD<��FkL}Û = ��FHS<NPZ ^ NYNYF�L�M ^ J2�AS<J � S#J�M���K_L.Q6NvF¿Z ^ J � NY��F�JAK�� ^ VÚ��F�S � �AK.D<FkLvL
KY�2QkJQ���ÊQ6J2� KY��F�NvFWV ^ NvF¸Fkè��bS � Q6D#F�J�K ¨ = ��F�S#N¿VX��J2ZWKvS ^ J DRQk¶ºFHDRL±Q6NvF�Kv��F8LYQ6G�F ¨ � ^ D ^ J � Q�L
KY��F¿VX��J`ZWKYS ^ J2L?S#J �«^ D � Fk�¸QkNYFªZ ^ GIM ^ L�S#KYS ^ J2QkDm�0M�N ^ ���2ZWS#J �¸� Q6D<�bFkL���F�M2F�J`��F�JAK ^ J�D<a ^ J KY��F�S#N
S<J�M��bK�L Á ��KY��FeNv��J��XKYS<G�F � Q6D<�bFkL � S<D#Dà¶2FeFkè��`Q6D ¨

dgQkD<DcL?K ^ J ^ Jb�®Z ^ GIM ^ L¬S<KYS ^ J2QkD�VX�bJ2ZWKYS ^ J2L�Q6NYF�KYNvFkQ6KvFk� Kv��F±LvQ6GIF�Q�L
I M/u�w Q6¶ ^k� F ¨.° ��S#D<F
KY��FkL¬FªQ6NvF±KYNYF�Q6KYF���Q�L��2Q � S#J � S#J�M���K_L?S<J�Kv��FªZ ^ J`L�KYNv�2ZWKvS ^ J ^ V > ��@�V ^ NYG·�`V ^ N � QkD<��F±JA��GI�
¶ºFHNYS<J � � F±KYNvFkQ6KeKY�bF�GøQ´L¾¶2F�S<J � D#FkQ�VgF��AM�NvFkLYL¬S ^ J`L � S<Kv�Ø��JbSRè«��F¿VX��J2ZWKvS ^ JØDcQ6¶2F�DRL[�:L ^ KY��FHa
� S<D<D�J ^ KP¶2F�V ^ ��J2�8Z ^ J � NY�bF�J�KPK ^ QkJ�a � QkD<��FeJ ^ K�Z ^ M�S#Fk��VXN ^ G KY��F�G�L�F�D � FkL ¨

�P^ KYFeKv�2Q6KPK ^ M�N ^ ���2ZWF�KY��F�L�F���Q � L � FeG¸Q�a±�2Q � FeZ ^ Gª¶�S#J�Fk�±J ^ ��FkL.K ^ F�D<S#GIS<J`Q6KYF��±��FWVX�
�2L�FeZ��2QkS<J2LÚQ6J`��SR��FHJ�KvS<K¬a¾VX��J`ZWKYS ^ J2L ¨Eù ��KgL ^ D ^ J � Q´L�KY��F�NvF.SRL ^ J�D#a ^ J�Fe�AFW½2J�S#KYS ^ J�NvFkQ�Z���S#J �
FkQ�Z����`L�Ff�®Q�LÚSRLEKYNv��F � S<KY���0�A@rQ6J2� > �A@ V ^ NvG¸L Á �«Q¾�`L�F�Q6D � Q�a�LE�2Q´LtKY�bF�LvQ6GIF � Q6D<�bF�Q´LhS#K�L
NYFkQ´Z���S#J � �AFW½2J�S#KYS ^ J:��L ^ KY��ScLtScL�LYQ�VXF ¨,� F�S#KY��FHN � Q�a ^ VÚZ ^ M�aAS<J �¿� Q6D#��FkLtS#J�KvN ^ ���`ZWFkL.L�Mb��NYS ^ �2L
Z ^ J � NY��FHJ2ZWFkL ¨

¡ ÷b/�¤±�ª-%ªkÅ�Ü 5�3k/25R¤
° ��F�J¿Kv��F�NvF.Q6NvF�GIFHN � F�LºS<J�KY��FÊZ ^ ��Fg¶���K4J ^ D ^«^ M2LW�´KY��F�J�G��bD<KYS#M�D<F���FW½`J�S<KvS ^ J`L ^ V�Q � Q6NvSRQ6¶bD<F
G¸Q�aØNvFkQ�Z�� Q��2L�F¸S<J Kv��F ^ NYS � S#J2Q6DPZ ^ �AF ¨ d ^ J � F�N�L¬S ^ JæK ^ ���A@ ^ N > �A@ V ^ NvG Q����bLîJ�F �
Q�LYL¬S � J�GIF�JAK�LgL ^ KY�2QkK���S#J¸KY��F�NvFkL��bD<KYS#J �¿� QkD<��F � N_Q6M��Ì�àÞ��0S<J��0�A@ ÁÚ^ N.é �XS<J > �A@ Á VX��J2ZWKvS ^ J
J ^ ��FkLPZ ^ Gª¶�S#J�F?Kv��FeG��bD<KYS#M�D<F.NvFkQ�Z���S#J �±� Q6D<�bFkL.Q6J2�8L�F�D#FkZWKgKY��F�Q6MbM�N ^ M�NYScQ6KYF ^ J�F ¨

= �bF¾Þ¿VX�bJ2ZWKYS ^ J�SRL�J ^ KgZ ^ GIM ^ L�S<KvS ^ J2Q6D�ã�S#KÚ��F�M2F�J`��L ^ JªKY�bFPZ ^ JAKYF��AK ^ V�KY��F.G�F�N � F�S<J±Kv��F
Z ^ JAKYN ^ D<�R� ^k� � N_Q6M�� ¨e= �bF�NYFWV ^ NYF«� � F¿G¸QkNY­¸FkQ´Z���Þ�K ^ ��JbSRè«��F�D<a�S<J2��ScZ�Q6KvF¿Kv��F±Z ^ J�KvN ^ D<�R� ^k�



£ �

GIF�N � F � �bF�NYF�S#K � Q�L�¶b��S<D#K ¨ d ^ J � Nv��F�JAK�Þ�VX��J`ZWKYS ^ JIJ ^ �AFkL�G��`L�KÚJ ^ K ^ J�D<aª�2Q � F�Z ^ J � NY��FHJ�K
S<J�M��bK�LW��¶b��K�QkDRL ^ ��F�NYS � F?VXN ^ G KY�bF¿LvQ6GIFÔZ ^ JAKYN ^ D<�R� ^k� GIFHN � F ¨

° FÚKY��FHNYFWV ^ NYFEM�NvFWVXF�N > ��@ÀV ^ NYG�� � ��SRZ�� � S � FkLº�2L:Z ^ GIM ^ L¬S<KvS ^ J`Q6D�éeVX��J2ZWKvS ^ J2LºV ^ N:GIFHN � F��
� QkD<��F�L ¨Ý° F�Z�QkJ KY��F�NvFWV ^ NvF�Sc��F�JAKYSÂVXaÙZ ^ J � NY��FHJ�KIG�F�N � Fk� � QkD<��F�LIZ ^ G�M���KYF��æQkK¸��SESàFHNYF�JAK
M ^ S<JAK�L¿S#JæKv��F8Z ^ JAKYN ^ D#�&� ^k�
� N_Q6M�� ¨ÿ> �A@ V ^ NYG ��FHD<M2Le�2LîK ^ NYFkQ´L ^ JÿQk¶ ^ ��KIG�F�N � Fk� � QkD<�
��FkL�S<J2�AF�M2F�J2��F�JAK ^ V.D ^ Z�Q6KvS ^ J ¨±= ��F±é�VX��J2ZWKvS ^ J2L�F�J2Z ^ ��F±Kv��F±M�NvFk��SRZHQ6KYF�L�L�F�D#FkZWKvS<J �ª� ��SRZ��
S<J�M��bK � QkD<��F¸ScL¿�2L�Fk� QkK±KY��F¸GIF�N � FIM ^ S<JAK ¨ BÚè«��S � QkD<F�JAK±M�NYF���SRZ�QkKYFkL�L�F�D#FkZWKvS<J � Fkè��bS � Q6D#F�J�K
Z ^ NvNYFkL¬M ^ J2��S#J � �bQ6K�QªS<J�M��bK�L�S<G�M�D<a±Fkè«��S � QkD<F�JAKÚé�VX��J2ZWKvS ^ J NvFkL��bD<K�L ¨

y;��£«Ç05;¤
° ��F�J L�K_Q6KvF�GIF�JAK�L�F��AFkZW�bKYFeG��bD<KYS#M�D<FPKYS#GIFkL[� � F¿JbF�Fk� K ^ ­AJ ^k��� �bSRZ�� FH��FkZ[��KYS ^ J2L � F Q6NYF
Z ^ GIM`Q6NYS#J � ¶2FWV ^ NYF � F Q�LYL¬F�NYK8KY�2QkK8Z ^ J � NY��FHJ2ZWF S<GIM�D#S<FkL¿F�è���S � Q6D<FHJ2ZWF ¨ ¼ J > �A@�V ^ NYG��
S<J2ZWD#�2L�S ^ J ^ V�D ^«^ M D<F � FHD:S<J�KY�bF¿VX��J2ZWKvS ^ J�DcQ6¶2F�D#S<J � V ^ N�ëíQ6J2� ì ScL�L��A»¸ZWS#F�JAK?K ^ � �2Q6N_Q6JAKYF�F
KY�2QkK�SÂVÌK ��^ FH��M�NvFkLYL¬S ^ J2LÚQ6NYFÔZ ^ J � NY��FHJ�KH��KY�bF�S<NENv��J��XKYS#GIF � Q6D<�bFkL�QkNYF�Fkè«��S � QkD<F�JAK � ��FHJ�¶ ^ Kv�
F���F�ZW��KYFPV ^ NPKY��F�LYQkGIF�S#KYF�N_Q6KYS ^ J ^ V�KY�bF¾NvF�D<F � QkJ�KÊL���NvN ^ ��J2��S#J � D ^«^ M2L ¨

= �bF¿NYFHD<F � Q6JAK�D ^«^ M2LPQ6NvFeKY� ^ L�F � S#KY� � ��ScZ��¸KY�bF¾FH��M�NvFkLYL¬S ^ J � QkNYS<F�L ¨

¡ 5/|���-%ªk-X�º�,}û= ��FIÕòÞ)ÞWô�àoï�Ó«óAâRÓ!\�ÝWÐ�D<F � F�D ^ VhQîJ ^ �AF¿SRL

~ V ^ NeQ¸ë ^ M2F�N�QkK ^ NH��Kv��F¿J�F�L�KYS#J � ��FHM�KY� ^ V.KY�bF±D ^«^ M��bFkQ���FHN � ��F�NvF±KY��F > �A@?�RV ^ NvGøë
� Q´L ^ NYS � S<J2QkD<D#a�¶��bS<D<K2¦

~ V ^ N�Q6J8ì ^ M2F�N_Q6K ^ N�� ^ J�FeD#FkLYL�Kv�2Q6J8KY��F���F�MbKY� ^ V�KY��F ^ ��KYF�NvG ^ L¬K.D ^«^ M�F��AS<KvFk��¦

~ V ^ NENvF�KY�bNYJ � Q6D#��FkL ^ V4Z�QkD<DRL4Q6J`�{I MvuJw L�S#J±Q�D ^«^ M:�«KY��FgJ�FkL�KvS<J � ��FHM�KY� ^ VàKv��F.S<JbJ�F�NYG ^ L�K
D ^«^ M�Z ^ J�K_Q6S<JbS<J � Kv��F ^ NYS � S#J2Q6D4L¬K�Q6KvF�GIF�JAK9¦

~ V ^ N�Z ^ J`L�K�QkJ�K_L?QkJ2� � QkD<��FkL ^ J¸F�J�KvNYa«�A¹�F�N ^ ¦2Q6J`�

~ V ^ N�Q6D#D ^ Kv��F�N ^ M2F�N_Q6K ^ N�L[�ºKv��FeG¸Q6�AS<Gª��GCD#F � F�D ^ VhQ6D#D:S<J�Mb��K�L ¨
OEQ6KvKYF�NvJ�G¸Q6K_Z���S#J � J�F�F�� ^ JbD<a¸F��AM�D<ScZWS<KvD<a�Z ^ J2L¬SR��FHN?D#F � F�DRL ^ J�KY��Fe½2N�L¬K�KY�bNYF�F Z�Q6KvF ��^ NYS<F�L ^ V
J ^ ��FkL[� � ��ScZ�� � S<D<D�KY��FHJ S#J2���2Z[F�KY��F�QkM�M�N ^ M�NYScQ6KvF¾G�Q6K�Z���FkLgQ6J2�IGIScL�G¸QkK�Z���FkL ^ J¸KY��F ^ Kv��F�N
^ M2F�N�QkK ^ N�J ^ ��FkL ¨

d ^ J � Nv��F�JAK±F��AM�NYFkLvL�S ^ J2LeJ�FkZWFkLvLYQkNYS<D#a��2Q � FIKY�bF¸LYQkGIF � QkNYSRQkJ2ZWFID#F � F�D ¨sV VPKv�2Q6K�D<F � FHDESRL
�´��Kv��F�J�Kv��F±F��AM�NYFkLvL�S ^ J2L�Q´LYL¬��GIF±KY�bFªLYQ6G�F � Q6D#��F � ��F�J�F � F�N?Kv��F ^ �bKYF�NvG ^ L¬K_��D ^«^ M`L¿L��bNY�
N ^ �bJ2��S<J � FkQ�Z���MbN ^�� N�QkG¯F��AM�NYF�LYL�S ^ J¸�2Q � F¿FH��FkZ[��KYFk�IKv��F�LYQ6G�F¿JA��G�¶2F�N ^ VÚKvS<GIF�LDz � S<KY�
KY��FeS<KvF�N�QkKYS ^ J8Z ^ �bJ�K_LtV ^ NPFkQ�Z��8Z ^ NvNYFkL¬M ^ J2��S#J � D ^«^ M8G¸Q6K_Z���S#J � FH��Q´ZWKYD#a ¨
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f ^ NtFH��QkGIM�D<F �6SñV � FPQ6NvF?KvNYaAS<J � K ^ F � QkD<�2QkKYFPQeZ ^ G�M2Q6NvSRL ^ J�KvFkL�K�S<J�QÔ¶bN�Q6J`Z��ªL¬K�Q6KvF�GIF�JAK��
� FeJ�F�Fk�IJ ^ K �g^ NvNYa¸Qk¶ ^ ��K�Kv��FeD ^«^ M � Q6NYScQ6J2Z[F¾D#F � F�DcL ¨ @?D<D�KY��FeF��AM�NvFkLYL¬S ^ J`L ^ VÚZ ^ J2ZWF�NvJ8Q6NYF
¶ºFHS<J � Z ^ G�M2Q6NvFk�îV ^ N.Kv��F�LYQkGIFeF���F�ZW��KYS ^ J ^ VEKv��F�LYQkGIFeL�K_Q6KvF�GIF�JAK ¨

V Vv�4� ^k� F � F�NH� � FIQkNYFIS#J �«^ D � Fk��S#J ��F�M2F�J2�AF�J2ZWFªKYFkL¬KYS#J � �à²¬�2L¬K±LvQ�aAS<J ��� ��F�Kv��F�N�F���MbNYFkL¬�
L�S ^ J2LeQ6NvF±Fkè��bS � Q6D#F�J�K � S<Kv��S<J ^ J�F±S<KvF�N�QkKYS ^ J�SRLPJ ^ K � F�Nva S#J�KvF�NYF�L�KYS#J ��¨�° F � S<D<D4J�F�F���G ^ NvF
Q ��� NYFkLvL�S � F¸Q6NvS<KY�bGIF�KYScZ¾G¸QkJ�S<Mb��DRQkKYS ^ J:�:Q´L¿��FkLvZWNYS#¶2Fk� S#J � FkZWKYS ^ J j ¨ j K ^ Q6J2L � F�NeKv��FINYS � �AK
è���F�L�KYS ^ J2L ¨ �«F�ZWKYS ^ J j ¨ � ¨ X�L�� ^k� L:� ^k� K ^ �`L�F�D#F � F�D´S<J�V ^ NYG¸QkKYS ^ JeS<J�Z ^ G�M2Q6NvS<J �.� Q6D#��FkL4Q�ZWN ^ LvL
S<KYFHN�Q6KvS ^ J2L ¨

Ó�mol @íu�s}°�q��Î°�±��±qE|�Ù}ÖG�

= ��F¸M�N ^ ZWF�LYL ^ VP½2J2��S#J � Z ^ J � NY��F�JAK±F��AM�NYF�LYL�S ^ J2L¿ScL¾VXNYFkè«��F�JAKYD#a Z�Q6D#D<Fk� � QkD<��F�J���Gª¶2F�NYS#J ��¨
° FªQ´LYL�S � J QI��J�Scè��bF¿S<JAKYF � F�NH� ^ Nªï�Ó�Õ ð`Ðè\�ð;ß
�WÐ[ó�åIK ^ FkQ�Z���L¬F�K ^ V.Z ^ J � NY��F�JAK � Q6D#��F � N�QkM��
J ^ ��FkL ¨ ü?F�M2F�J2��S#J �e^ J±Kv��F.GIF�Kv� ^ �¿�2L�F��à� � F.G�Q�a�Z ^ G�¶bS<J�FgZ ^ J � Nv��F�JAKEJ ^ ��FkLES#J±KY��F � Q6D#��F
� N�QkM�� ^ N?D#FkQ � F�KY�bF�G L¬F�M2QkN�Q6KvF ¨

@rM�NYFkZ[SRL�F � Q6D#��F�JA��G�¶2F�NvS<J � GIFHKY� ^ � � S � FkLEK �g^ J ^ ��FkL�Kv��FeLvQ6GIF � Q6D<�bF�J��bG�¶2F�NESñV�Q6J2�
^ J�D#aØSñVPKY��F�aÀQ6NvF8Z ^ J � NY��FHJ�K ¨ V K¿SRL[�E� ^k� F � FHN��EL¬KYS#D<DgLYQ�VXFIK ^ Q´LYL�S � J ��S"S�F�NvF�J�KeJA��Gª¶ºFHN�L�K ^
Z ^ J � NY��FHJ�KPJ ^ ��FkL ¨

° �bS<D<FPKY�bF.Fkè��`Q6D<S#K¬a ^ VÌNY��Jb�0KvS<GIF � Q6D#��FkLESRLE��J`��FkZWSc��Q6¶�D#F«� � Q6D#��FPJ���Gª¶2F�NYS#J � SRLÚQ¿Z ^ J2L�FHNY�
� QkKYS � F.Q6MbM�N ^ �AS<G¸QkKYS ^ J¿Kv�2Q6KÚSRL4¶ ^ KY����FkZWSc��Q6¶bD<F.QkJ2�±Z ^ GIM���K_Q6¶�D#F ¨4= FkZ���J�Scè��bFkLÌV ^ NÚ��FkZ[SR��S#J �
Z ^ J � NY��FHJ2ZWF � Q6NYa � S#KY�¸KY��FHS<N � F�J�F�N_Q6D#S<K¬a ¨

��9#7:90�  P÷�39ªk-%ªk-0�2�4-0�4/
ù FkZ�Q6�`L�F�Z ^ J � NY��FHJ2ZWF�ScLtZ ^ GIGª��K�QkKYS � F.QkJ2��KvN�Q6J`L�S<KvS � F«�´S<KgZ ^ J`L�KYS#KY��KvFkL�QkJíÐ���ð;âRï�Ó�Õ<ÐO\�ÝWÐ�ó�Ð�ÕñÓ�à
Ò'â%Þ!\ ^ J � QkD<��FgJ ^ ��FkL ¨E= ��FPL¬F�K ^ V�QkD<D � QkD<��FgJ ^ ��FkL�Z�Q6J�KY��F�NvFWV ^ NvF�¶2F�M`Q6NYKvS<KvS ^ JbFk�¿Z ^ GIM�D#F�KYF�D#a
S<JAK ^ J ^ J�� ^k� F�NvDRQkM�M�S<J � L���¶2L¬F�K�L3�WÐ��HðRâRï�Ó�Õ#ÐO\	ÝWÐvÝWÕ Ó)á}ákÐ=á Á�^ VÚGª��KY�2QkD<D#aªZ ^ J � NY��FHJ�K.J ^ �AFkL ¨ �

@PD<G ^ L�KY�XD<S#J�FkQkN4Q6D �´^ NvS<KY�bG¸L�FH��ScL�K:V ^ N�½2J`��S<J � KY��ScL�M2QkNYKvS<KYS ^ J:� L�K�QkNYKvS<J ��� S#KY�±Kv��F.Q´LYL��bGIM��
KYS ^ JíKY�`Q6KªQ6D#DÚJ ^ ��FkL±QkNYF¸Z ^ J � Nv��F�JAK��XM���KYKvS<J � Kv��F�GûQkD<D�S#J ^ J�F8ZWDRQ´LYL Á Q6J`�ØM�N ^´� NvFkLYL¬S � F�D#a
L�M�D#S<KYKvS<J � Z ^ J � Nv��F�J2Z[F�ZWDcQ�LvL�FkLP��@ °ÝÜ ¡�¡ §®¨Ú= F�NYG�S<J2QkKYS ^ J ^ Z�Z[��N�L � ��F�JªJ ^ J ^ �AFkL�Q´LYL��bGIFk�±S<J
KY��F�LYQkGIFeZWDcQ�LvL?Z�QkJ¸¶ºF�M�N ^k� F�J�J ^ K�Z ^ J � NY�bF�J�K ¨

��� j)t�hL��r=g-k}j�t�r,kÚ��r-lEk}h�y(�O��y(t����~r��Oj)y��Okml(r-��g'r���r-lEkmh�y(�O�Y���2r�t��J� hLz~rIkm�+h�q�kmh5y(h�y�tD���s��r��Aj�y(�Ok}l(r-��girw��r-lEk}h�y(�A�
�*y%� rA��oPr��Aj�k}l(y(h%n��}���Ok}l(j�rI���
�p�}x�r-�Or��Io	g'�O���A��j�r���g'r,���2r�t�q�k}�)��r-�?h�����r~g'�O���)rIg'h�r=�?h��+r��Aj�kml(y�h%n9���	� k=�A�OyE�
�*j���h�q�r-��g'�O���7j�t�y(�A�;o�x�r�xpy(l�l!xp��y(h�r������7j)��h�q)r-�L�O��h�q�rw�Ar-��r-�'k}l	���Ah�y(�O���m��r��Aj�y(�Ok}l(r-��g'r���r�lòkmh�y(�O�)tIo���j�h��O��l(n
�A��g'�O���A��j�r���g'r�y(�+��k}��h�yEg'j�lEkm�I�
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ù a L¬K�Q6NvKYS#J �Ø� S#KY� Q6J ^ MbKYS<G�SRL�KvSRZªQ�LvL���GIMbKYS ^ J:��Kv��F�M2QkNYKvS<KYS ^ J�S#J � GIF�KY� ^ �ÙScL�Qk¶�D<F8K ^
L ^ D � F�KY�bF¿Z ^ J � NY��F�J`ZWF�M�N ^ ¶�D#F�G F��bQ�ZWKvD<a ¨4= ��ScL�SRL�M2QkNYKvSRZW��DcQ6NvD<aªS<GIM ^ NvK�QkJ�KÚV ^ N � Q6D#��F�J ^ ��F�L
S<J �«^ D � F��ÔS#JªZWabZWD<FkL[� � �bSRZ��ªQ6NYF � FHNYa���SÂ»�ZW��D#K�K ^ M�N ^k� F.Z ^ J � NY��F�JAKESñVàKv��F�a Q6NYF�½`N�L�KgQ´LYL��bGIFk�
J ^ KPK ^ ¶2F ¨

©P^6� F � F�NH��KY�bSRL±L�KvNYF�J � KY� SRL ^ ��K � F�S � ��Fk����V ^ N ^ ��N±M��bNYM ^ L¬FkLW��¶Aa Q�NvF�DRQkKYFk� � F�Q6­AJ�FkLYL ¨
= ��F�M2QkNYKYS#KYS ^ J�S#J � M�N ^ ZWF�LYLtJbF � F�NÚQ´����L�J ^ ��F�LtK ^ QeZWDRQ´LYLW�A¶���K ^ JbD<a���S � SR��F�L�KY��FHG ¨�V J ^ N_��F�N
K ^ NvFkZ ^´� J�S#¹�F?K �g^ J ^ ��F�L.Z ^ J � NY��FHJ�KH��S<KÚGª�2L�K��2Q � F?Kv��FeZ ^ J � Nv��F�J2ZWFÔQ�LYL¬F�NYKvFk�IQkJ2��KY�bF�J�V�Q6S#D
K ^ ��SRL¬M�N ^k� F�S#K ¨Ú= ��F�NvFWV ^ NvF«��M`Q6NYKvS<KvS ^ JbS<J � G��`L�KÚF�S<Kv��F�N

~ F��AFkZW��KvF ^ J�D#aIKY�bFÔVX�bD<D � QkD<��F � N_Q6M��Ì� ^ N

~ F��AFkZW��KvF ^ J8S<J2Z ^ GIM�D#F�KYF � Q6D#��F � N_Q6M��2L.½2N�L¬K���KY�bF�J ^ J�Kv��F�VX��D<D � N_Q6M�� ¨
= ��F�½2N_L�K ^ M�KvS ^ JíNY��D#FkL ^ ��K�G ^ L¬KeS<JAKYF�NvFkL�KvS<J � ­AS<J`��L ^ V � N_Q6M��ÀNYF � NvS<KYS#J � ��L��2Z��ÀQ�L ^ N���FHNY�
S<J � Z ^ GIGª��K�QkKYS � F�Q6N � ��GIF�JAK�LPQ�ZHZ ^ N_��S<J � K ^ KY��F�S#N � QkD<��F�J���Gª¶2F�N�L ¨.= ��F L�FkZ ^ J2��Z ^ ��DR�¸¶ºF
M�N ^ ��S<¶�S#KYS � F�D<aIFH��M2F�J2L¬S � F«��¶2FkZHQ6�2L¬F±M2Q6NvKYS<KvS ^ J�S<J � S<J`Z ^ GIMbD<F�KvF � N_Q6M��2Le� ^ F�L�J:³ÛK�G¸Q6­«FeM2QkNYKvS<�
KYS ^ J�S<J � Kv��F�VX��D<D ^ J�F�Q6JAaIFkQ´L�S#F�N ¨

° �bS<D<F � F Z�Q6J�J ^ K�Nv��D<F ^ ��K�KvNYScZ�­bLUK ^ S<G�M�N ^k� F � Q6D#��F¿JA��Gª¶2F�NYS#J � ¶�a¸M2QkNYKvS<KYS ^ J�S#J � � � F
Z�� ^ L�FeK ^ �2L¬F¿Q±M2QkKYKYFHNYJ��XG¸Q6K_Z��bS<J � GIF�KY� ^ ��G ^ NvFeZ ^ GIM2Q6KvS<¶�D#F � S<Kv� � N�QkM���NvF � NYS#KYS#J ��¨

��9#7:9&Ã Ä8÷	¤�Å4-0�4/
¼ JbF¾KvNYS � ScQ6DàG�F�KY� ^ � ^ V�¶���S<Dc��S<J �±� QkD<��FeJA��Gª¶ºFHN�LESRL�K ^ KvN�Q � F�N�L¬F?Kv��F � Q6D<�bF � N�QkM���S#J K ^ M ^ �
D ^�� SRZ�QkD ^ N���FHN��2­«F�F�M�S#J � QîD#SRL¬K ^ VgQ6D#D:M2Q6KvKYF�NvJ2LUV ^ �bJ2� ¨.° ��F�J·Q�M2Q6NvKYScZW��DRQkNPZ ^ Gª¶�S#J2Q6KvS ^ J ^ V
^ M2F�N�QkK ^ N¿QkJ2��S<J�M��bK � Q6D<�bF¿JA��G�¶2F�N_LUScL?J ^ K?V ^ ��J`� S#J�KY�bF±D<SRL¬K��2S<K�ScL?Q´����Fk� ¨¾° ��FHKY��F�N � F
�2Q � F±J�F � D<a Q´����Fk��S<K ^ N¾V ^ ��J2� Q6J ^ DR��Z ^ M�a � � F�NvF�KY�bNYJ�KY�bF�M ^ L¬S<KvS ^ J S<J KY�bF�D#SRL�KÔQ�L¾Kv��F
� QkD<��FeJA��Gª¶ºFHNe��@3�A �¡ i §�¨

<gQkD<��F��2Q�L¬��S<J � SRL�F��bQ�ZWKvD<aIKv��SRL.GIF�Kv� ^ �à� ^ M�KYS#GIS<¹�F���¶�a8L¬��¶2L�KvS<Kv��KYS#J � Q±�2Q´L���K�Qk¶�D<FeV ^ N
KY��F�D<SRL¬K ¨ � ^ D ^ J � Q�L � F¿�`Q � F�J ^ Z[a�ZWD#FkL�S<J ^ ��N � QkD<��F � N_Q6M��Ì�ºS#K � S<D<D4�ASRLYZ ^6� FHN�F��bQ�ZWKvD<aIKv��F
LYQ6G�FeZ ^ J � NY�bF�J2ZWFkLgQ�L�Kv��F�M2QkNYKYS#KYS ^ J�S#J � GIF�Kv� ^ � ¨LV KgSRLtS#J�F��AM2F�J2L�S � F«�«Q´L�KY��FeF��AM2FkZWKYF���Z ^ L�K
^ VÚD ^«^ ­AS<J � ��M8QîM`Q6KYKvF�NYJ¸ScL�KY��F�L�S#¹�F ^ VÚKY��FeM2QkKYKvF�NYJ¸¶2F�S<J � �2Q´L���F�� M�D#�2L.Q�Z ^ J2L¬K�Q6JAK ¨

@ÿM`Q6NYKvSRZW�bDRQ6N4¶2F�J�FW½`K ^ V � Q6D#��F.�2Q�L¬��S<J � SRL�Kv�2Q6K�S<KÚZ�QkJ±¶2F.G¸Q���Fg��FHG¸Q6J2�A�®��NvS � F�J ¨pV J ^ ��N
S<GIM�D#F�GªF�J�K_Q6KvS ^ JÌ�ºKv��F±F��AM�NYFkLvL�S ^ J�V ^ NYF�L�K�Q6J2� KY��F > �A@?�RV ^ NYGû�bQ6K�Q�� ^k� � N�QkM�� Z ^ J2L�KvS<KY�bKYF
KY��FgJ2Q9üý � F � Q6D<�bF � N�QkM��:� � ��ScZ�� � F � QkD<��FgJ���Gª¶2F�N2¶�a�NYFkZW�bN�L�S � F�D<aPNYF�è���F�L�KYS#J ��� QkD<��FgJ���Gª¶2F�N�L
V ^ NPKY��FeS<JbM���K�L[��KY��FHJ D ^«^ ­AS<J � �bM�KY�bF ^ M2F�N�QkK ^ N�Q6J`� S<JbM���K � Q6D#��FeJ���Gª¶2F�N�LÚS<J¸KY�bF¾K_Q6¶�D#F ¨

¢àS#­«FªQ6D#DE¶ ^ KYK ^ GI�X��M M2Q6KvKYF�NvJ��XG¸Q6K_Z���S#J � LvZ���FHGIFkLW���`Q�L��bS<J � SRL?FkLvL�F�JAKYScQ6D#D<a¸M2FkLYL¬S<GIScL�KYScZ��
Q�LYL¬��GIS#J � J ^ ��FkLeQ6NvF¿J ^ KeZ ^ J � NY�bF�J�KP��JAKYS#D:M�N ^k� F�J ^ KY�bF�N � ScL�F ¨~V K?Kv��F�NvFWV ^ NvF±Z�QkJ�J ^ K�M�N ^k� F
Z ^ J � NY��FHJ2ZWF ^ VgZ[a�ZWD#SRZ.F��AM�NYFkLvL�S ^ J2L ¨E° F�Q��b��NYFkLvLUKv��SRL�MbN ^ ¶bD<F�G S#J¸K �g^±� Q�abLAã



£ ¡

~ ° ��F�JIKv��F ^ NYS � S<J2QkD:Z ^ �AF¾ScLENYFk���`ZWS<¶�D#F«�AQ¿ë ^ MºFHN�Q6K ^ N.J ^ �AF¾Gª�2L¬K ^ ZHZW��N.QkK�Kv��F�F�JAKYNva
K ^ F � F�NYa Z[a�ZWD#F¸S<JÿKv��F � Q6D#��F � N�Q6Mb� ¨Ý° F·Z�Q6JrZ ^ J2L¬F�N � Q6KvS � F�D#aíJA��G�¶2F�NªZ[a�ZWD#FkL¿¶Aa
� S � S#J � Q��ASRL�KvS<J2Z[K � Q6D#��FeJ���Gª¶2F�N�K ^ F � F�NvaIë�J ^ ��F ¨

~ ° FgZ�QkJ¿�2L¬FÚG ^ NvFEM ^6� F�N�VX�bD«KYFkZ���J�Scè���F�LºKY�`Q6J¿M`Q6KYKvF�NYJb�0G¸QkK�Z���S<J � K ^ Q6J`Q6D<aA¹�FÚS<KvF�N�QkKYS � F
� Q6D<�bFkL ¨

�P^ KYFPS<J±M`Q6NYKvSRZW�bDRQ6NÚKv�2Q6KÚKY�bF.G ^ L¬KES<JAKYF�NvFkL�KvS<J � NYF�DcQ6KYF�� � QkD<��F�L�S<JªD ^«^ M2L�QkNYF.J ^ K�F��bQ�ZWKvD<a
Fkè��bS � Q6D#F�J�K ¨:ý�^ NvF.Z ^ GIG ^ J�QkNYF.Qk���AS<D<ScQ6Nva�S<J2�A�2ZWKYS ^ J � Q6NvSRQ6¶bD<FkL:QkJ2� ^ Kv��F�N � QkD<��F�L � ��SRZ���Q6NYF
Q VX��J`ZWKYS ^ J ^ VÚKY��F�D ^«^ M8S<KvF�N�QkKYS ^ J¸Z ^ ��J�KPQkJ2� D ^«^ M��XS<J � Q6NvSRQ6JAK � Q6D#��FkL ¨Ú= �bF¾D#S<J�F�Q6N.Qk���AS<D<ScQ6Nva
S<J2���`ZWKYS ^ J � Q6NvSRQk¶�D<FkL[��L¬�2Z���Q�L`�¿S<J�KY��F?V ^ D<D ^6� S#J � �bQ6NvF�M2Q6NvKYScZW��DRQkNYD#aªQ6GIF�J`Q6¶�D#F?K ^ L�aAGª¶ ^ D<ScZ
G¸Q6J�S#M���DcQ6KYS ^ J ¨
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² «N J ¢¡
= ��F � Q6D<�bF ^ V
�¸QkK¾Kv��F±¶2F � S#J�J�S#J �I^ VgFkQ´Z���S#KYF�N_Q6KvS ^ JÌ�à¶2FWV ^ NvF±¶ºFHS<J � S#J2ZWNvF�GIF�JAKYFk����Z�QkJ�¶ºF
� NYS<KvKYF�J Q´LA�b�vh³¬µ´ £/¶�§/·/¸ ­ Á�¨³�?^ M��bNYFªM2Q6KvKYF�NvJ��0G�Q6K�Z���S#J � KYF�Z���JbSRè«��F±Z�QkJØNvFkZ ^´� J�S#¹�F¿Kv��SRL
NYF�DcQ6KYS ^ J¸¶2F�K � F�FHJ £ Q6J`�\�2� ^ N.¶2F�K � F�FHJ Kv��F�G Q6J2� ^ Kv��F�N.S<J`���2ZWKvS � F � Q6D#��FkL ¨

= �A�2L[� � ��S<D#F��2Q´L���S#J � SRL�D#S<GIS#KYFk�¸S<JíS#K�L¿Qk¶�S<D#S<K¬a�K ^ �2QkJ2��D#F¸ZWabZWD<FkL[�:F � F�J M2Q6NvKYS<KvS ^ J�S<J � �
Q M�NvFkZWScL�FIM2QkKYKvF�NYJ��XG¸QkK�Z���S<J � KYFkZ���J�Scè��bF«�EZ�QkJ�J ^ KI��FHNYS � FªG¸QkJ�a S<GIM ^ NYK�QkJ�K�M�N ^ M2F�NYKvS<FkL ^ V
D ^«^ Mb� � Q6NvSRQkJ�K � Q6D<�bFkL ¨E° F�KY�bF�NYFWV ^ NYF?VXFHF�D«²¬�2L�KvSÂ½2Fk�ªS<J � Q6D#��F�JA��Gª¶ºFHNYS<J � ¶Aaª�2Q�L¬��S<J � � � ��SRZ��
� S � F�L��2L�G ^ NvF?VXNYFHFk� ^ G K ^ NYFkQkNYN�QkJ � FeF��AM�NvFkLYL¬S ^ J`L ¨

Ó�m�Ó prq*¹r|�Ù¬w�Ù}ÖG�

OhN ^ M2F�NvKYS<F�L ^ V�M2QkNYKYScZW��DcQ6N ^ M2F�N�QkK ^ N�LIG¸Q�a Q6D#D ^k� �2LªK ^ NYF � NvS<KYF8KY��F � Q6D<�bF � N_Q6M�� ¨ = ��SRL
Z�Q6J ¶2F�F�L�M2FkZWScQ6D<D#aí�2L¬FWVX��D � ��F�J �2L�S#J �í� Q6D#��F��`Q�L��bS<J � �?Q´L�S<JbM���K�L±K ^ Z ^ GIG��bK�Q6KvS � F�Q6J2�
Q�LYL ^ ZWSRQkKYS � F ^ M2F�N_Q6K ^ N�LeZ�QkJ�¶2FªL ^ NYKvFk� ¶2Q´L�Fk� ^ J�Kv��F�S<N � Q6D#��F¿JA��Gª¶ºFHN�L�Ó)á Ò&õ2Ð�ïHÓ�Õñð`ÐÔò«óYÓWô�õ
â"á
�HðRâ<Õ Ò ¨

T.F � NvS<KYS#J � � ^ QkKYS<J � �XM ^ S<JAK�F��AM�NYF�LYL�S ^ J2L.SRLPZ ^ J�KvN ^k� F�N�L¬SRQkD � S<KY�·LYZWS#F�JAKYSÂ½ºZ?M�N ^´� N_Q6GIGIFHN�LW�
¶ºF�Z�Q6�2L¬F

~ KY��FªG¸Q´Z���S#J�F±Z ^ GIM�S#D<Fk� ^ JíG�Q�a8�2Q � Fª��S"S�F�NvF�JAKÔ� ^ Q6KvS<J � �0M ^ S<JAK¿M�NvFkZWSRL¬S ^ JØKv�2Q6JíKv��F
K�QkN � FHK?G¸Q´Z��bS<J�F«� Q6J2�

~ F � F�JíSñV�Kv��F8Z ^ G�M�S<D#F��0KvS<GªF±M�NYF�ZWSRL¬S ^ JÀSRL¿KY�bF�LvQ6GIF�Q�L±KY��F¸NY�bJ��0KvS<GIFªM�NvFkZWSRL¬S ^ J:�tKv��F
G¸Q � J�S<Kv�2��F ^ VÚN ^ ��J2� ^ SíFHNYN ^ N.G¸Q�aIZ��2QkJ � F � S<Kv�¸KY��F ^ N_��F�N ^ VÚF � Q6D#�2Q6KvS ^ J ¨



£�¤

� ^ GIFÚM�N ^�� N�Q6G�GIF�N�L � S<D#D � Q6JAK�L�S<G�M�D<Sñ½�Z�Q6KvS ^ J ^ V�� ^ Q6KvS<J � �0M ^ S<JAKtFH��M�NvFkLYL¬S ^ J2LW�k¶���K4S<K�L�� ^ ��DR�
J ^ Kg¶ºF�KY��F���FWV�Qk��D<K ¨E° F � S<D#DºNvF � NYS#KYF.Kv� ^ L¬F?� ^ QkKYS#J � �XM ^ S<JAK.F��AM�NYF�LYL�S ^ J2L � � ^ L¬F�S<JbM���K�LgQ6J2�
NYFkL¬��D<KPQkNYF�Q6D#D:S<JAKYF � F�NY� � Q6D<�bFk�IZ ^ J2L�K_Q6JAK�L ¨

��97�:90� y��2��¤Aªk÷���ª¸,:�2Ç0�4-0�4/
° ��F�JÿKv��F�QkN � ��GIF�JAK�L¿K ^ QkJ Q6NvS<Kv��GIF�KvSRZ ^ M2F�N�QkK ^ N ^ NI¶b��S<D#KY�XS<JíVX��J2ZWKvS ^ JÿQkNYF8S<JAKYF � F�N ^ N
D ^�� SRZ�QkDÚZ ^ J2L�K_Q6JAK�LW� � FªZ�QkJ�VXNYFkè«��F�JAKYD#a¸F � Q6D<�`Q6KYF±Kv��FªF���MbNYFkLvL�S ^ J ¨YV V � F±­�J ^k� KY��FªL¬S<¹�F ^ V
KY��FeK�QkN � F�K?G�Q�Z���S<J�F ³ LES<JAKYF � F�N�L[� � F¿ZHQ6J¸F � F�J¸L¬M ^ K ^6� FHN�� ^k�e¨

f ^ N�F��bQ6GIM�D#F«��Kv��F¾V ^ D<D ^6� S#J �ª^ M2F�N�QkKYS ^ J2LeZ�QkJ�¶ºFeV ^ Dc��Fk� � ��F�J·Z ^ J`L�K�QkJ�K2¦ � F Q6DcL ^I� S � F
L�S<G�M�D<F.Nv��D<FkLEV ^ NÊ��F�KYF�ZWKYS#J �e^6� FHN�� ^k�e¨LV JIF � QkD<�2QkKYS#J � Z ^ J2L�K_Q6JAK�� ^ QkKYS#J � �XM ^ S<JAK.F��AM�NYF�LYL�S ^ J2L[�
� F±L¬� ^ �bDR��Z���FkZ�­�V ^ N ^k� F�N�� ^k� �`L�S<J � S<JAKYF � F�N�L � S<Kv��Kv��F±LvQ6GIF�D<F�J � KY�·Q�L?Kv��F¿G¸QkJ�KvSRLvLYQ±S<J
KY��F�� ^ Q6KYS#J � �XM ^ S#J�K�NvF�M�NvFkL�F�JAK�QkKYS ^ J ¨

ËI���4-%ªk-0�2�C^k� F�N¬� ^k� L?SÂVÚKv��F¿S#J�M���K_L?�2Q � F¿Kv��F±LvQ6GIF L�S � J�¶b��K�KY�bF±NYFkL¬��D<K�L�S � J�SRLP��SESàFHNYF�JAK
� ^ N��.S<J ��J`L�S � J�Fk� QkNYS<Kv��GIF�KvSRZ��ESñVeKY�bF�NYF�L���D#KISRLªL�G¸QkD<D#F�N±KY�2QkJ ^ J�F ^ NI¶ ^ Kv� ^ V¿Kv��F
S<J�Mb��K�L Á�¨

É:1!º#ª�36÷�£�ªk-0�2� ScL.Z ^ J � F�NYKvFk��K ^ Q´����S<KvS ^ J ¨

»���ªk5�/25A3��4-RÈ4-�¤�-X�2� Z�QkJ8Q6D � Q�aI¶2F¿QkM�M�D#S<Fk��� � S<Kv� KvNY��J`Z�Q6KvS ^ J Á K ^ S<JAKYF � F�NgS<J�M��bK�LW��¶b��KPZ�Q6J
^ J�D#aI¶2F±QkM�M�D<S#Fk��K ^ S#J�KvF � F�Nv� � QkD<��Fk�±� ^ QkK�L?SñV4KY��FeNYFHG¸Q6S#J2��F�NgSRL þ�¨

Ü�14Ç%ªk-�¢4ÇX-�£«÷Rª�-0�2��^ V�¼¸Q6J2�g½ ^k� F�N¬� ^k� LUSñVgQ6J2� ^ J�D<a¸SñV¿¾<D ^´� c �À¼ ÁÂÁ,ø ¾<D ^´� c �U½ ÁÃÁ SRL.Fkè«�2Q6D4K ^
^ N � NvFkQ6KvF�N.KY�2QkJ�Kv��FeJ���Gª¶2F�N ^ VÚ¶bS<K�L.Q � Q6S#DRQk¶�D<F ¨

Ä��2/2-�£«÷�Çg÷��4��£«�ºÏÆ¢4÷�3k÷Rªk-RÈ�5 ��¢Ú5A36÷;ªk�23)¤ JbF � F�N ^k� F�N¬� ^k� ��Q6D#KY� ^ � � � � F.Gª�2L�K4¶2F�ZHQ6NYF[VX��D
K ^ Q �«^ SR�ØS#J�KvF�NYG�Fk��SRQkKYF ^6� FHN�� ^k� L�S<J Z ^ GIM2QkNYS#J �¸� F�NYa�J�F � Q6KvS � F�Q6J2� � F�NYa�M ^ L¬S<KvS � F
J��bG�¶2F�N_L Á�¨

��97�:9&Ã ÉÌÅ�÷bÇ0ÇX���ÆÅ8�236Ï ÷�ÇX-ÃÇ«÷Rªk-X�º�
� ^ GIF8J ^ NvG¸Q6D#S<¹kQkKYS ^ J2LªZ�Q6J ¶2FÀQ6M�MbD<S<F�� � ��S#D<F ^ J�D<a D ^«^ ­�S#J � K ^ Q Z ^ J2L�K_Q6JAK¸��F�M�Kv� ¨ ù a
MºFHN�V ^ NvGIS<J � KY��FkL¬F ^ J�Kv��F��2a1��Q�L?FkQ´Z���F���MbNYFkLvL�S ^ J�ScL.Q�����F�� K ^ KY�bF � QkD<��F � N_Q6M�� Á � � F�Z�Q6J
� �2QkN�Q6JAKYFHF¿KY�`Q6K.KY�bF¾S#J�M���K_LUK ^ F � F�Nva�J ^ �AF±Q6NvFeJ ^ NvG¸Q6D#S<¹�Fk� ¨

y��ºÏ Ï 1#ª�÷Rªk-RÈà5���¢Ú5A3k÷Rªk�23�¤ � ø � ö ��È «N  � ¡ÊÉ Á L¬� ^ ��Dc� �2Q � F�Kv��F�S#N.S<J�M��bK�L.Z ^ J2L�ScL�KYFHJ�KvD<a ^ NY�
��F�NvFk� ¨
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~ V V ^ J�F¿S#J�M���K.ScL.Z ^ J`L�K�QkJ�KH��M���K.S#K ^ J�Kv��FeNYS � �AKPL�SR�AF ¨
~ V V�¶ ^ KY� S<JbM���K�L±QkNYF·L�aAG�¶ ^ D#SRZ��4M���K±Kv��F ^ J�F � S<KY� L¬G¸Q6D#D<F�N � QkD<��F¸JA��Gª¶ºFHN ^ J
KY�bF�NvS � �AK��XKY��ScL?NYFkè«��S#NYFkL.KY�2QkK � QkD<��F±JA��Gª¶2F�N�LPQ6J2� � Q6D#��F � N_Q6M��ÀZ ^ J`L�KYNv�2ZWKvS ^ J
M�N ^ ZWF�Fk�¸S<J¸K�QkJ2��F�G Á_¨

¡ -RÈ4-�¤�-0�2� Z�Q6J¸L ^ GIFHKYS<G�FkL�¶2F�F � Q6D#�2Q6KvFk� ¨E° ��FHNYFGË?QkJ2�\½ªQ6NvFeZ ^ J`L�K�QkJ�KH�2Q6J2�Ì½I�AS � SR��FkL,Ëk�

~ NYFHM�DRQ´ZWF��2Ë ö ÷àÁ�Í ½ � S#KY���2Ë Í ½ Á�ö ÷
~ NYFHM�DRQ´ZWF��2Ë ö ÷àÁ G ^ �1½ � S#KY� þ

y��ºÏÆ¢4÷�3k-�¤H�º��¤ L�� ^ ��DR�¸¶ºF Z ^ J � F�NvKYFk�à�A�2L�S#J � L���¶�KvN�Q´ZWKYS ^ J�QkJ2� Kv��F «�¡ÏÎ ^ MºFHN�Q6K ^ NH�àK ^ª^ J�F
^ VgQ¾VXF � V ^ NYG¸LOã

~ÑÐ;Ò þ
~ÑÐ Y;Y þ
~ÑÐ;Ó þ

é Í¬14��£�ªk-X�2��¤ Z�QkJ�L ^ GIF�KvS<GIFHLE¶ºFeJ ^ NYG¸QkD<S#¹�Fk��ã

~ év�'ä�ê å b ê}å b Á�Ô å b
~ év� ªk3k145 ê å b ê å c Á,Ô å b
~ év� Í¬÷bÇ�¤�5 ê}å b ê}å c Á,Ô å c
~ év� �4�	ª �'ä Á ê å b ê}å c Á,Ô é?��ä�ê}å c ê}å b Á

ËI3k-©ªkÅ4Ï 5Pª�-�£ Z ^ J2L¬K�Q6JAK�LªL�� ^ ��Dc�Ù¶2F8M���D<D#Fk� ^ ��K ^ V�é VX��J2ZWKvS ^ J2Lsâ%\ ÓïÝ}Þ!\Pá2â"á[Ò¬ÐO\�ÒÖÕEÓ/×�K ^
F��AM ^ L�F�KY��F�G
K ^ L�S#GIM�D#SÂ½�Z�QkKYS ^ J ^ V�J�F��AKPL�FkZWKvS ^ J ¨ f ^ NPZ ^ J2L�K_Q6JAK5Ë b êTË c ¦

~ év�'ä�ê å b ø Ë b ê}å c ø Ë c Á,Ô év��ä�ê}å b ê å c ø �bË c �ØË b ÁYÁpø Ë b
~ év�'ä�ê å b Ë b ê}å c Ë c Á,Ô±Ù év�'ä�ê}å b Ë b Í�Ù ê}å c Ë c Í�Ù2Á
� ��F�NvF Ù Y;Y � ZH�]�2Ë b êTË c Á�Í L�S � Jv�2Ë b Á

��97�:9<7 ËI3k-%ªkÅ4Ïæ5!ªk-�£�ÉÌ-XÏ ¢4ÇX-Ú|5£«÷Rªk-X�2�
V JAKYF � F�NPQkNYS<Kv��GIF�KvSRZ ^ M2F�N_Q6KYS ^ J2LPQ6NvF¿NvF�DRQkKYS � FHD<aªZ ^ GIG ^ J�Q6J`��Q6NvF±L ^�^ VXKYF�J¸�2L¬Fk� S#J�Z ^ Gª¶�S<�
J2Q6KvS ^ J±S#J±L¬�2Z�� Q � Q�a¾Kv�2Q6KhQ ��� NYFkLvL�S � F�NYF � NYS<KvS<J � SRL:¶ ^ Kv�±M ^ LYL¬S<¶�D#F.Q6J`�¿�2L�FWVX�bD ¨:° FgM2F�N�V ^ NYG
Q6NYS#KY��G�F�KYScZ¾J ^ NYG¸QkD<S<¹�Q6KYS ^ J ^ JíKY��Fª�2a � ��S<D#F±¶���S#DR��S#J � KY��F � QkD<��F � N_Q6M�� QkJ2� � Q6D#��FIJA��GI�
¶ºFHNYS<J ��¨ªý ��D<KvS<M�D#SRZ�QkKYS ^ J�ScLe��SRL¬KYNYS#¶���KvFk� VX��D<D#a ^6� FHNeQ����AS<KYS ^ J:�4QkJ2� � FªL ^ NvKÔV�Q´ZWK ^ N�L � S<KY�bS<J
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ËIÇX/2�236-%ªkÅ4Ï �:90� �AZ ^ NYS<J � QkJ�BE��MbNYFkLvL�S ^ JIV ^ N3� ^ NvKYS<J �

Q�M�N ^ �A�2ZWKeQkJ2��KYF�NvG¸L � S<Kv��S<J·QIL��bG ¨�V J�Kv��F¿V ^ D#D ^k� S<J � � � F��2L�F±D#F�KYKvF�N�L�K ^ ��FkL¬S � J`Q6KYF±Kv��F
� QkNYS ^ �2L�V ^ NvG¸LAã

~þý z L¬��G ^ V�K �g^±^ NPG ^ NvF�KYFHNYG¸L

~ ÿ z KvF�NYG ã4D<FkQ�V � Q6D<�bF ^ N?FH��M�NvFkLYL¬S ^ J � S#KY�¸J ^ J��®Q´����S#KYS � F ^ MºFHN�Q6K ^ N

� Ë_z Z ^ J`L�K�QkJ�K
��� z M�N ^ ���`ZWK ^ VÚK ��^±^ N.G ^ NvFeL���¶b�0KvF�NYG¸L&�XJ ^ K�L��bG¸L Á
� ÷ z F��AKYF�NvJ2Q6D�S<J�Mb��K ^ NPJ ^ Jb�®QkNYS<Kv��GIF�KvSRZ ^ M2F�N_Q6KYS ^ J

@?D<D«M�N ^ ���2ZWK_L�QkJ2�¿L¬��G¸L:QkNYF�G�Q6S<JAK�QkS<J�F���Q�L4L ^ NYKYF��¾D<ScL�K_L ^ V�V�Q´ZWK ^ N�L4Q6J2�¿KvF�NYG¸L[�WNvFkL�M2FkZWKvS � F�D#a ¨
= ��F8LYZ ^ NYF¸�2L�F��ÙS#J L ^ NvKYS#J � SRL � F�NvaØS#GIM ^ NvK�Q6JAK��4¶2FkZ�Q6�`L�F�S#K¿G¸Qk­«FkLeL���NvF¸KY�2QkKIZ ^ J2L�K_Q6JAK�L
Z ^ GIF ^ ��KeQ6K�KY��F±K ^ M ^ VgF��AM�NvFkLYL¬S ^ J`L?L ^ Kv��F�a8Z�QkJ�¶ºF Z ^ Gª¶�S#J�Fk�à�2QkJ2��KYF�NvG¸L�SR�AF�J�KvSRZ�QkD:K ^
FkQ�Z�� ^ KY�bF�N¨�XF��bZWF�M�KÚV ^ NPZ ^ J2L�K_Q6JAK�Z ^ F[»¸ZWS#F�JAK�L Á Z ^ G�F ^ ��KPJ�F��AK.K ^ F�Q�Z�� ^ KY��FHN�QkJ2��Z�QkJ¸¶ºF
Z�Q6J2Z[F�D<D#Fk� ¨E= �bF¾G�F�KY� ^ ��V ^ NPZ ^ GIMb��KYS#J � Kv��F�LYZ ^ NYF¿ScL.L�� ^k� J8S<J¸@?D ��^ NYS<Kv��G j ¨<¦�¨

ù�^ KY��M�N ^ ���`ZWK�LEQkJ2�±L��bG¸L:Q6NvF.L ^ NYKvFk�¿S<JAK ^ D#FWVXKY�XD<FkQkJ�S<J � KvNYF�FkL[� � S#KY�eD ^k� FkL�Kv�®LvZ ^ NvFk�¾S#KYF�G¸L
J�FkQ6NvFkL�K�KY��F.K ^ M ¨ @�L4KY��FÊL ^ NvKÚM�N ^´� NYF�LYL�F�LW�«S<KvF�G¸L � S<Kv�±KY��FPLvQ6GIFÊLYZ ^ NYFPQkNYFPZ ^ G�¶�S#J�Fk� ¨Ì= ��SRL
� S � F�L¿KY��F·Z ^ J2L¬K�QkJ�K¸Z ^ FW»¸Z[S<F�JAK¾V ^ N�M�N ^ ���2ZWK_LW�PQ6J`� � S � FkL±QíZ ^ J2L�K_Q6JAK�KvF�NYG Q6J2� Z�QkJ2ZWF�DcL
Q��6²vQ´ZWF�JAK.KYF�NvG¸LhV ^ N�L¬��G¸L ¨

ù NvFkQ6­AS<J � � ^k� JíF � FHNYa�J�F � QkNYS#KY��GIFHKYSRZ¿FH��M�NvFkLYL¬S ^ JíQkJ2� L ^ NvKYS#J � VXN ^ G LvZWN�QkK�Z��íZ ^ ��DR�
¶ºF8M�N ^ ��S<¶bS<KYS � F�D<a�FH��M2F�J2L¬S � F ¨ ©P^6� F � F�NH�EG ^ L¬K ^ M2F�N�QkKYS ^ J2LIZHQ6Jÿ¶2F¸�2QkJ2��D<F�� � S<Kv�ÿGIS#J ^ N
Q��6²¬�2L¬KYGIFHJ�K_L ^ VEKv��F�L ^ NvKYFk�IS#J�M���KÊL���¶2F��AM�NYF�LYL�S ^ J2L[��Q �«^ Sc��S<J � Q¿Z ^ GIM�D#F�KYFPL ^ NvK ¨ ¢àF�KvKYS<J ��� ý �
��F�J ^ KYF�Kv��F�JA��G�¶2F�N ^ V4KYF�NvG¸LES<J¸Q±L¬��G ý ��� ý�� KY��F�J���Gª¶2F�N ^ V�V�Q´ZWK ^ N�L�S<J�Q6J8Q � F�N_Q � F�KYF�NvG
S<J ý ��Q6J`� � � � Kv��FeJ���Gª¶2F�N ^ V�KYF�NvG¸LES<J¸Q¿MbN ^ ���2Z[K � ��KY��FeZ ^ GIM�D#F��AS<K¬a ^ VE¶��bS<DR�AS<J � Q±L ^ NvKYFk�
F���MbNYFkLvL�S ^ J � S � FHJ � QkNYS ^ �2LtV ^ NvG¸L ^ V ^ M2F�N_Q6K ^ N�L�Q6J2�8L���¶2F��AM�NYF�LYL�S ^ J2L.SRL.Q´LÊV ^ D<D ^6� L ¨



¡ ¥

~ ËÈÞWô�Ë
	f� ¦6Á ãUd ^ G�¶bS<J�F�K ^ Q±L¬S<J � D<F�Z ^ J2L�K_Q6JAK¨��Z ^ J2L¬K�QkJ�K�V ^ DR��S#J ��Á_¨

~ Ë ö ÷ êpË ø ÿ ê ÿ ø ÿ
	f� ¦6Á ã�OE��KPS<J ^ N���F�NPQkK?K ^ M¸D<F � F�D���L��2QkD<D ^k� J ^ NvG¸Q6D#S<¹kQkKYS ^ J Á_¨

~ Ë ö � êTË ø ý
	f� ¦6Á ãÿd ^ Gª¶�S<JbF JbF � Z ^ J2L¬K�QkJ�K � S#KY�rQkJ�a F��ASRL¬KYS<J � Z ^ J2L�K_Q6JAK8Z ^ FW»�ZWS<F�JAK ^ N�KYF�NvG
�&V ^ ��J2��QkK?K ^ M¸D<F � F�D Á Q6J`� D<F�Q � F�J�F � Z ^ J2L¬K�QkJ�K ^ J8KY��FeNYS � �AK.L¬SR��F�Q6KPKY�bF¾K ^ M8D<F � F�D ¨

~ Ë ö ý
	f� � ý �ÛÁ ã±ü?ScL�KvNYS<¶b��KYF ^k� F�N�Kv��F�L���G×Q6J2� Z ^ G�¶�S#J�F±J�F � Z ^ J`L�K�QkJ�K � S#KY� ^ DR� Z ^ J2L¬K�QkJ�K
Z ^ FW»�ZWS<FHJ�K ^ V�FkQ�Z��¸KYF�NvG ¨ T.F�JA��G�¶2F�NH��¶���K�� ^ J ^ K?NvF���L ^ NvK ¨

~ ÷0ö � ê ÷?ø ý ê � ø ý
	f� � � ��Á ê
	f� � ý �ÛÁ ãm�«FkQ6N_Z��ªKY�bN ^ � � ��L ^ NvKYFk��D#SRL¬K.Q6J`��S#J2L�FHNYKÚS<JIMbN ^ M2F�N.MbDRQ�Z[F ¨ T.F�JA��G�¶2F�N
D<ScL�K � ��S#D<F���J � S<J`��S<J � ��¶���KP� ^ J ^ K?NvF��®L ^ NvK ¨

~ � b ö � c ê ý b ø ý c
	f� � � b �9ø�� � c ��Á ê�	¨� � ý b �Aø�� ý c ��Á ã ý F�N � F�L ^ NvKYFk�ID#SRL�K_L.Q6J2�¸NYF�JA��Gª¶2F�N9¦A� ^ J ^ K?NvF���L ^ NvK ¨

~ ÷0ö ý
	f� � ý �9ö � ý�� ø
� ý � D ^���� ý �ÛÁ ãÚü?ScL�KYNvS<¶��bKYF ^k� F�N�Kv��F�L���G ¨5V J2L�F�NvK ÷ S#J F�Q�Z�� KvF�NYG ^ VtL���G��
NYF�JA��Gª¶2F�NÚFkQ�Z��¸KYF�NvG��AL ^ NvK?Kv��F�L���G·��NYFHJ���Gª¶2F�NÚKY��F�L¬��G ¨

~ � ö ý
	f� � ý �-ö � � � �-ø � ý�� Á;ø�� ý � D ^���� ý ��Á ãEü?ScL�KvNYS<¶b��KYF ^k� F�NEKY�bF�L¬��G ¨Eý FHN � FPM�N ^ ���2ZWKgS<JAK ^ Q6J2�
NYF�JA��Gª¶2F�NÚFkQ�Z��¸KYF�NvG��AL ^ NvK�QkJ2� NvF�JA��G�¶2F�NÚKv��F�L���G ¨

~þý b ö ý c
	f� � ý b �-ö�� ý c �-ö ��� ý b � ø � ý c � ÁRø�� ý b ��ö�� ý c � D ^�� � � ý b ��ö�� ý c ��ÁvÁ ã ý ��D<KvS<M�D#a ^ �bKtKv��FPK �g^ L���G¸L ¨
ý F�N � F�Q6J2�¸NYF�JA��Gª¶ºFHNtKvF�NYG�LW�AL ^ NYK�Q6J2�¸NYF�JA��Gª¶ºFHNtKv��FeJ�F � L���G ¨

��97�:9*� ôI5;£«14363k5A��£«5 ôI5;£«�º/2�4-©ª�-0�2�
¼ �bN ^ NvS � S#J2Q6D�M�DRQkJ � Q�LPK ^ �2L�F � QkD<��F�J���Gª¶2F�NYS#J � K ^ NvFkZ ^�� J�S<¹HF±Q6J`��L�S<G�M�D<SñVXaINYFkZ[��NYNvF�J2ZWFkL
�0S<KvF�N�QkKYS � F�Z ^ GIM���K_Q6KvS ^ J`L Á�¨ f4S<N�L¬K��AG¸Q6Nv­�FkQ´Z��8ë�QkK?Kv��Fe¶ºF � S<JbJ�S<J �±^ VgQ¿NYF�ZW��NYNvF�J2ZWF � S<KY�8Q
M�DRQ´ZWF�� ^ DR��F�N � Q6D#��F�� ¨�= ��F�J � Q6D#��F¿JA��Gª¶ºFHN.J ^ NvG¸Q6D#D<a ¨�V VÚKv��F¿S#KYF�N_Q6KvS � FeS<J�Mb��K?K ^ KY�`Q6Keë
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ËIÇX/2�236-%ªkÅ4Ï �:9RÃ <gQ6D<�bF�J��bG�¶2F�NvS<J � Q±ë

F�J2��L���M ¶2F�S<J � �ºV ^ NeF��bQ6G�M�D<F«�v�4� øÝ¦kÁ �:KY��FHJ � F±�2Q � FªQ6JÀQ6�b��S#D<SRQkNYa8S<J2���`ZWKYS ^ J � Q6NvSRQ6¶bD<F
� S<KY�8L¬KYF�M ¦�¨

= �bSRL�KYNvSRZ�­à� � S#KY� QIVXF � G ^ NvFª��F�K�QkS<DcLW�:L¬F�F�G¸L.K ^¸��^ NY­�½2JbFîV ^ N¿L¬S<J � D<F±D ^«^ M2L ¨�° FªQ6NYF
V ^ N�Z[Fk�íK ^ NYFHMºF�Q6K � Q6D#��FIJA��G�¶2F�NvS<J � V ^ N±KY� ^ L�F � Q6D<�bFkL±��F�M2F�J2�AS<J ��^ JæKv��F8ë Q�VXKvF�N¿S#K±�2Q�L
¶ºFHF�J¸NYF�M�DcQ�ZWF�� � S#KY�8Q6J8S<J2�A�2ZWKYS � F?FH��M�NvFkLYL¬S ^ J ¨

©P^6� F � F�NH�6NvF�J��bG�¶2F�NvS<J � FkQ�Z��±S<KvF�N�QkKYS � FtS#J�M���KgZ�QkJ±¶2FkZ ^ G�F�¶���N_��F�J2L ^ GIF � S#KY�±Gª��D<KvS<M�D#a
J�FkL�KvFk��D ^«^ M2L ¨ @�LYL¬��GIF¿Kv�2Q6K�KY��F�NvF±SRL�QkJØS#J2���2Z[KYS ^ J � Q6NvSRQk¶�D<F±�2L¬Fk��¶�a8Q6D#DEKY�bF±D ^«^ M`LW�:¶���K
G ^ ��SÂ½`Fk�<�0S#J2ZWNYFHGIF�JAKYFH��¶Aa ¦kÁP^ J�D#a�S<J�Kv��F±S<JbJ�F�NYG ^ L�KPD ^«^ M ¨±° F �g^ ��Dc��F�J2����M�G¸Qk­�S#J �
G���D#KYS#M�D<FeM2Q´LYL�F�L ^ V � QkD<��FªJ��bG�¶2F�NvS<J � Q6J2� NYF�JA��Gª¶ºFHNYS<J � Q´L � FªNYF�Z ^�� J�S<¹�F±Kv��FªS<J2���`ZWKYS ^ J
� QkNYScQ6¶�D#F.Q6K�FkQ�Z��¿D#F � F�D®��Kv��F�K ^ K_Q6D�JA��Gª¶ºFHN ^ V2M2Q´LYL¬FkLE¶ºFHS<J � è��`Q���N_Q6KYScZ�S<J�KY��FgJ�FkL�KvS<J � ��F�M�Kv� ¨

¼ ��NgS<GIMbD<F�GªF�JAK�Q6KvS ^ J±�2L¬FkLÚ@?D �´^ NYS#KY��G j ¨(¥ K ^ NvFkZ ^´� J�S#¹�F�Qk���AS<D<ScQ6Nva¿S<J`���2ZWKvS ^ J � Q6NvSRQ6¶bD<FkL
� QkNYaAS<J � QkK ^ J�FªD ^«^ MØD#F � F�D ¨ f ^ N�JbFkL�KvFk��D ^«^ M2LW� � FªL¬� ^ �bDR���2L�FªQkJ2Q6D#a�KvSRZ�QkD�KvFkZ��bJ�SRè«��FkL�V ^ N
SR��F�JAKYSñVXa�S#J � S#J2���2Z[KYS ^ J � QkNYScQ6¶�D#FkLe� ° ^ D ¤�¥6§�¨

»��4��1�£�ªk-X�2�ede÷�3k-0÷Nº�ÇX5R¤
@?J Q6���AS<D#SRQkNYa¸S<J2�A�2ZWKYS ^ J � QkNYScQ6¶�D#F«³ L � QkD<��F � S#D<D:¶2FIQkJ�S<J � Q6NYScQ6JAK?S#KYF�N_Q6KvS � F�VX��J2ZWKvS ^ J ^ V.Kv��F
M�DRQ´ZWF�� ^ DR��F�N2¦�F ¨Û��¨ �i�f� ø ¦6Á_¨E° ��F�J¸KY��ScLhVX��J`ZWKYS ^ JIScL�Q6J�S<J � QkNYScQ6JAK�S<J`ZWNYF�G�F�J�KH�6Kv��SRLgZ�Q6J�¶ºF



¡ j

J ^ NvG¸Q6D#S<¹�Fk�±K ^ Q¿D#S<J�F�Q6N�FH��M�NvFkLYL¬S ^ J ^ V�KY��F�D ^«^ M8S<KvF�N�QkKYS ^ J¸Z ^ ��J�K ¨ �«S<G�S<DRQkNÚZ ^ J � F�N_L�S ^ J2LgQ6NYF
F � F�J±M ^ LvL�S<¶bD<F � S#KY�ªJ ^ J���Q��b��S<KvS � FPS<J2ZWNvF�GIF�JAKàVX��J2Z[KYS ^ J2LÚL��2Z����4� ö�¥«Á � � ��ScZ��ªSRLEKY�bF?S#J�S<KvSRQ6D
� QkD<��FeKvS<GIFkL ¥ K ^ KY��FeM ^k� F�N ^ VÚKY�bF¾S#KYF�N_Q6KvS ^ J�Z ^ ��JAK ¨

ö?ªkÅ45�3vôI5A��1�£�ªk-X�º��¤
° F Z�Q6J¸�2Q � F�Q � QkNYSRQkJ�K.a«FHKPQ6J2QkD<aA¹kQ6¶�D#FeS<KYFHN�Q6KvS � F?VX�bJ2ZWKYS ^ Jpã�V ^ N?FH��QkGIM�D<F �$� ø�g �ih §�¨�V Vjh
SRL.KY��F�D ^«^ M�S#J2��F�� � QkNYScQ6¶�D#F¿QkJ2� g ScL�J ^ K�G ^ ��SÂ½`Fk�IS<J�Kv��FeD ^«^ M:�àKY�bF�J � F¿QkNYF Z ^ GIMb��KYS#J �
Q�L¬��G ^k� F�N.QªL�F�ZWKYS ^ J ^ V g�¨

Ó�mlk m {Ú± CeuÚ|�Ù}ÖG�on |º{]��|2u�± p?qGC¾|2q�FNF�Ùv{ÚÖGF
��9%¨�90� y��2��¤Aªk÷���ªs¡¸-srg5A365A��£«5R¤
° F Z�Q6J Z ^ GIM2QkNYF � Q6D<�bFkL+å¸Q6J2��t S<J·L�KYN_Q6S � �AK�V ^ N � QkN�� V�Q�L¬��S ^ J�¶�a¸¶��bS<DR�AS<J � �'å=�ut Á Q6J2�
L�S<G�M�D<SñVXa�S#J ��¨ @
Z ^ J2L�K_Q6JAK±��SESàFHNYF�J2Z[F�Kv�2Q6K�SRL�M ^ L�S#KYS � F«�:¹�F�N ^ � ^ N¿JbF � QkKYS � FªKYFHD<DRLP�2L¾Kv�2Q6Kaå
SRL � NvFkQ6KvF�NeKY�2QkJ:�:Fkè��`Q6DEK ^ � ^ NeD<FkLvL?KY��FHJvte�:NYFkL¬MºF�ZWKYS � F�D<a ¨eù �bS<DR�AS<J � QkJ2� L�S<G�M�D<SñVXa�S#J � Kv��F
��S"S�F�NvF�J2ZWF � S#D<D:K_Q6­«F�D#S<J�FkQkN.KYS#GIF�QkK ��^ N�L�K ¨

V J±M�N_Q�ZWKvSRZWF �6Kv��SRL�KvFkL�K�Z�QkJ±¶ºFP� ^ J�F.S#JªZ ^ J2L¬K�QkJ�KEKvS<GIF � � S<KY� ^ ��KE¶b��S<Dc��S<J � KY�bFP��S"S�F�NvF�J2ZWF ¨
ù FkZ�Q6�`L�F.KY�bFPZ ^ J2L¬K�QkJ�KEKvF�NYG�L�S#JªL���G¸L4Q6NvFPQ6D � Q�a�L4­«F�M�KÚQkKEKY��F.K ^ M ^ V�KY�bF.D<FWVXKv�0D#FkQ6J�S#J � KYNYFHF«�
� F�Z�Q6J Z ^ GIM2QkNYF�Q6Nv¶�S<KvN�Q6NvS<D#a�D ^ J � L��bG¸L�¶�aI²¬�2L¬K±Z���FkZ�­�S#J � ½2N_L�KH��K ^ L�F�FªSÂVÊKY��F�K �g^ J ^ J��
Z ^ J2L¬K�QkJ�K�M`Q6NYK_LU�`Q � FeKv��F±LvQ6GIF � Q6D#��F¿JA��Gª¶ºFHN���QkJ2� SñVEKv��F�a8� ^ �àZ ^ GIM2QkNYS<J � KY��F Z ^ J2L¬K�QkJ�K
KYF�NvG¸L ¨

��9%¨�9&Ã �xw�¢4ÇX�º-%ªk-X��/�y±�214����¤
V V�KY�bF¿�AS"S�F�NYFHJ2ZWF���å �zt Á ScL�J ^ K�Z ^ J`L�K�QkJ�KH��KY��FHJ ^ ��N ^ MbKYS ^ J2LPQ6NYFeD#S<GIS#KYFk� ¨�° F�Z�QkJ FHS<KY�bF�N
� S � F���M � � �bSRZ�� � FIGª�2L¬K¿� ^ S<JÙL ^ G�F¸Z�Q�L¬FkL¾NvF � QkN���D#FkLYL Á � ^ N � F¸Z�QkJ Z ^ J2L¬KYNv�2ZWK¿Kv��F�VX��D#D
��S"S�F�NvF�J2ZWF�Q6J2�IKvNYa±K ^ �`L�F�¶ ^ �bJ2��L�S<JAV ^ NYG�Q6KYS ^ J:�A��F�LYZWNvS<¶2Fk�±S<J�dÚ�2QkM�KYFHN � �AK ^ ��F�KYFHNYGIS#J�F.SÂV
S<K.SRL�M ^ L�S<KvS � F ^ N.JbF � QkKYS � F ¨

��9%¨�9<7 ¡¸5;¢t5A�4��5A��£«5?{g5R¤Aª�-0�4/
° ��F�J KYFkL¬KYS<J � V ^ N���F�M2F�J2��FHJ2ZWFªQ6KeD#F � F�Dª�´� � FIZHQ6J �2Q6J2�AD<FªQ6D#DÚKY��F±S#J2��F�� � QkD<��F�L � QkNYaAS<J �
� S<KY��D<F � F�DJ� ^ N�D#FkLYLgQ6J2��Q6D<D2Kv��F�J ^ J��0S#J2��F�� � Q6D#��FkL � �bSRZ�� � Q6Nva�D#FkLYLEKv�2Q6J1�f�®ZHQ6D<D2Kv��F�DRQkKYKvF�N
ÕEÞ�ÞWô�à-â%\�ï�Ó«óOâRÓ!\�Ò � S#KY�8NYFkL¬MºF�ZWK?K ^ � Á_¨ @?J�a � QkD<��F�L � Q6Nva�S#J �ª� S<KY�·��F�F�M2F�NPD ^«^ M2L � S#D<D:�2Q � FeK ^
¶ºF Q6J2QkD<aA¹�Fk� ^ J¸Kv��Fe¶2Q�L¬SRL ^ VÚN_Q6J � F¾S#J�V ^ NvG¸Q6KvS ^ J�QkD ^ J�F ¨

d ^ J2L�Sc��F�NPKY��F�V ^ D<D ^k� S#J � D ^«^ Mpã
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² «N � ö¡
V V � F�QkNYF�KvFkL�KvS<J � V ^ NÊQ6JAa�M ^ LvL�S#¶�D<Fe�AF�M2F�J2��F�J`ZWF?¶2F�K � F�F�JªKY��F���FW½2JbS<KYS ^ J¸QkJ2��Kv��F��2L¬F ^ V u �
KY��F�J � F¾Gª�2L¬K.��F�KvF�NYG�S<J�F � ��F�Kv��F�N ^ N.J ^ K

|¢§ ö ÷ b ø ­ § Y;Y |$� ö ÷ c ø ­ �
V ^ N.QkJ�a ÷ b QkJ2� ÷ c d � ¦ ã « §®¨5V VÌKY��FHNYFPSRLÚQ¾NvF��2L�F ��KY�bF�J�Kv��F���F�M2F�J2��FHJ2ZWF���SRL¬K�Q6J`ZWF¨� ÷ c � ÷ b Á
SRL?Kv��F±J��bG�¶2F�N ^ V.D ^«^ MØS#KYF�N_Q6KvS ^ J`L?¶2F�K � F�F�J·��FW½2JbS<KYS ^ J ^ VPQªD ^ Z�QkKYS ^ JØS#J u Q6J2��S<K_L?�2L�F\�XSÂV
KY��F·��SRL¬K�Q6J`ZWF¸SRL¿J�F � Q6KvS � F«�ÚKY��FHJæKv��F��`L�F8Z�Q6G�F�½2N�L¬K Á_¨ = ��F8��SRL¬K�QkJ2ZWF�ScL±Z ^ J`L�K�QkJ�K � ��F�J
|�§ Y Y |$� �2QkJ2� ScL�KY��F�J � S � F�JI¶Aa

÷ c � ÷ b Y;Y �Ã­ § � ­ � Á�Í |�§
�«S<J2Z[F±S<KYFHN�Q6KvS ^ J2L�Q6NvF�JA��Gª¶2F�NYFk�¸¶�a8S<JAKYF � F�N�L[�àKY�bF�NYF±ScLÔJ ^ �AF�M2F�J2��F�J`ZWF±SÂVgKY�bFª��SRL¬K�Q6J`ZWF±SRL
VXN�Q�Z[KYS ^ J2Q6D.�0SÂV |�§ Y;Y ¥ QkJ2�W­ § �Ø­ � SRL ^ ���à�:Kv��SRL�Z ^ NYNvFkL�M ^ J2��L�K ^¸^ JbF ^ VgKY��F±NvFWVXF�NvF�J2ZWFkL
L�KYFHM�M�S<J � KY�bN ^ � � � KY��FªF � F�Jb�0S#J2��F��AFk��F�D#F�GIF�JAK�L[�ºKv��F ^ KY��FHN¿KY�bN ^ � � � KY��F ^ ��� Á_¨�= �bF�NYFªSRL
Q6DRL ^ J ^ NYF��`L�FPSÂV�KY��FPG¸Q � J�S#KY�2��F ^ VÌKY��F���ScL�K�QkJ2ZWFPSRL � NvFkQ6KvF�NÚKY�2QkJ ^ NgFkè«�2Q6D2K ^ « z KY�bF�L¬F�K�L
^ VgQ´Z�ZWFkLvL�Fk�IF�D#F�GIF�JAK�LE� ^ J ^ K ^k� F�NvDRQkM1�®QkJ2� Kv��F�NYFÔQ6NYF�J ^ S<KvF�N�QkKYS ^ J2L.KY�2QkK�V�Q6N�Q6M2QkNYK Á�¨

V VÞ­ § Q6J`�{­ � Q6NYF.J ^ KgZ ^ J`L�K�QkJ�KH� � F.J�F�F��±L�aAG�¶ ^ D#SRZÚQ6J`Q6D<abL�ScL�KYF�Z���JbSRè«��FkL:K ^ KYF�D#D��`L�½2N�L¬K��
SÂV�KY��F�a�Q6NYFeD ^«^ M�S#J � QkNYSRQkJ�KH��QkJ2��L¬FkZ ^ J`�à��KY��F � Q6D#��F ^ VÚKv��F�S#N.��SESàFHNYF�J2Z[F ¨

=:^�^ N � QkJ�S<¹�F¸Kv��FIM�N ^ ZWFkLYL ^ VeL¬a�Gª¶ ^ D#SRZ±��F�M2F�J`��F�J2ZWF�KYFkL¬KYS<J � � � FIM2QkN�L�F¸Kv��FIK ��^ L¬��¶��
LYZWNvS<M�K_L¿¶ºFHS<J � Z ^ GIM`Q6NYF��íQ�Z�Z ^ N��AS<J � K ^ D ^«^ Mb� � Q6NvSRQkJ2ZWF¸D<F � FHD®�:M�N ^ �A�2ZWS<J � K ��^8� FkZWK ^ N�L�V ^ N
FkQ�Z��8L���¶2LvZWNYS#M�K9ã

~ Ý}Þ�ÐZ��áA��h § ��� ^ DR�AS<J � KY��F Z ^ J2L¬K�Q6JAK¸Z ^ F[»¸ZWS#F�JAK ^ V�KY��F�D#F � F�D#�4h?S#J2��F�� � Q6NvSRQk¶�D<F«� ^ N�V ^ N
h Y;Y þ ��Q6JAa¸Z ^ J2L�K_Q6JAKPQ�����F�� M2QkNYK��2QkJ2�

~ ï�Ó«óOâRÓ!\�Ò���h § �k� ^ DR��S#J � KYF�NvG¸L ^ V�KY��F�L���G � ��SRZ��ªQ6NvF � Q6NYScQ6JAK � S<Kv��D#F � F�DShà¶��bKEJ ^ KÚD#S<J�FkQkN
S<J¸KY�bF¾S#J2��F�� � QkNYScQ6¶�D#F!¦ ^ NUV ^ N�h Y;Y þ ��KY�bF¾D ^«^ M��XS<J � Q6NvSRQ6JAK�L�aAG�¶ ^ D#SRZ.KYF�NvG¸L ¨

V J�KvFkL�KvS<J � V ^ Ne��FHMºFHJ2��F�J2Z[F¾V ^ N�KY��F±F��bQ6G�M�D<F�D ^«^ M:�wÝ}Þ�ÐZ��á Y;Y � ­ § ê |�§ § V ^ N�KY�bFª��FW½2J�S#KYS ^ J
^ V u � � ��S<D#FUV ^ NÚKY��FP�2L�F ^ V u ��Ý}Þ�ÐZ��á Y;Y � ­ � ê |S� §®¨�= FkL¬KYS#J � V ^ N.�AF�M2F�J2��F�J`ZWFPZ�Q6NvNYS#Fk��QkKÚD<F � F�D
�eKY��FHJ MbN ^ ZWF�F���L?Q´LtV ^ D#D ^k� LAã

~ V VPï�Ó«óOâRÓ!\�ÒH�ih §j�Y þ �`V ^ N�h Ó �´��Kv��F�J � S � Fe��M��®Q�LvL���G�F¿�AF�M2F�J2��F�J`ZWF Á�¨
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~ V V.NYFHG¸Q6S#J�S<J � KYF�NvG¸L ^ V ïHÓ«óAâRÓ!\�ÒÚQkNYF¸QkD<DÚFkè«�2Q6DP�X¶ºFHK � F�F�J�Kv��F�K �g^ L¬��¶2LvZWNYS#M�K�Le¶ºFHS<J �
KYFkL¬KYFk� Á � � F.�2Q � F.NYFk���`ZWFk�¿KY�bF.M�N ^ ¶�D<F�G K ^ J ^ J��®L¬a�Gª¶ ^ D#SRZ��AF�M2F�J2��F�J`ZWF.KYFkL¬KYS#J � �2L¬S<J �
Ý}Þ�ÐZ��á ¨

~ ¼ KY��F�N � SRL¬F«�4Q6KYKvF�GIM�K�K ^ Z ^ G�M���KYFªQ¸��FHMºFHJ2��F�J2Z[FI��ScL�K_Q6J2ZWF±S � J ^ NYS#J � ï�Ó«óOâRÓ!\�Ò[�:KY��F�J
Q����¸S<J8Q6D#D:KYF�NvG¸L ^ V�ïHÓ«óAâRÓ!\�Ò4QkJ2�¸Z ^ GIM`Q6NYFÔQ � QkS<J2L¬K�KY�bF¾¶ ^ ��J2��L ¨

��9%¨�9*� ÉÌÇ0-�£«-X��/
ù�^ KY��Kv��F¿J`Q9üý � F � Q6D<�bF � N�QkM���� ^ ¶�K�QkS<J�F���¶�a¸��J�S ^ J�S#J � T F!GIHúLû � S<Kv��Kv��F±F��AM�NYFkLvL�S ^ J V ^ NYFkL¬K Á
Q6J2�IKY�bF¿Z ^ D<DcQ6M2L¬Fk� � Q6D#��F � N_Q6M���� ^ ¶�K�QkS<J�F���¶Aa�Z ^ D#DRQ6M`L�S<J � Z ^ M�S#FkL�QkJ2�¸Z ^ J � NY�bF�J�K.J ^ ��FkL.S<J
KY��F�J2Q9üý � F � Q6D#��F � N�Q6Mb� Á Q6NvF¿�2L¬FWVX��D:V ^ N�L�D#SRZWS#J � ��ü�� ��©�¤ X §�¨Ô> S � F�J8Q�M�N ^´� N_Q6G¯FH��M�NvFkLYL¬S ^ J:�
Z��2Q´L�S#J � ¶2Q�Z�­ � Q6N_��LàVXN ^ GrS<K_L � Q6D<�bFtJ ^ ��F � S#D<D � S � FEF � F�NYaAKY��S#J � KY�2QkKEQ9S�FkZWK�LàS#K�L � Q6D#��F ¨:° ��S#D<F
KY��ScL � S<D#D ^ G�S<K�Kv��FI�AFkZWSRL¬S ^ J � ��FHKY��F�N ^ N¿J ^ K¿K ^ F��AFkZW��KvF±KY��FªF��AM�NYFkLvL�S ^ J:�:KY�`Q6K ^ GISRLvL�S ^ J
G¸Q�a�¶2Fe�2L�F[VX��D:S<J¸NYF�Z ^�� J�S<¹�S#J � SR�AF�J�KvSRZ�QkD�L�D<ScZWFkLÚKY�2QkK�Z�QkJ¸¶ºF Z ^ Gª¶�S#J�Fk� ¨

V VÚKv��F±L¬D<ScZWFeG��2L¬K�¶2FªZ ^ J � F�NvKYFk�ªK ^ Q´ZWKY�2QkDEZ ^ ��F«�2KY��F�J2Q9üý � F � QkD<��F � N�QkM���SRLPL ^ GIF � �2QkK
FkQ�L¬S<F�NªK ^ �AFkQ6D � S<Kv� ¨Ý= ��FHNYF�ScL�L¬KYS#D<DPQíZWD ^ L¬F�Z ^ NYNYF�L�M ^ J2�AF�J2ZWF�¶2F�K � FHF�J � QkD<��F�L�QkJ2� Kv��F
S<JAKYF�NvGIFk��ScQ6KYF � Q6NYScQ6¶�D#FkLtKv��F�a � F�NYF�L�K ^ NYF���S#J ¨�° �bF�JI�2L¬S<J � KY��FeZ ^ D<DcQ6M2L¬Fk� � QkD<��F � N�QkM��IV ^ N
L�D<ScZWS<J � � ^ J�FªG��`L�K.NYFHM�D<ScZ�Q6KvF¿KY�bF±F�J�KvS<NvF±L�D#SRZWFe¶2Q´Z�­8K ^ Kv��FªQ6K ^ GIScZ � Q6D#��FkLOã�Z ^ J2L�K_Q6JAK�LeQ6J2�
F���KvF�NYJ`Q6D � Q6D#��FkL&�0KvN�QkJ2L�GIS#KYKvFk��KY�bN ^ � � � V ^ NYG¸QkDàM2QkN�QkGIF�KYFHN�L�QkJ2� � D ^ ¶2Q6DcL ^ J FHJ�KvNYa«�bQ�ZWKv�2Q6D
M2Q6N_Q6GIF�KvF�N�L.QkJ2� � D ^ ¶2QkDRL ^ J�NvF�KY�bNYJIVXN ^ GzZ�Q6D#D®�bQ6J2� � QkNYScQ6¶�D#FkL�S<JÌI MvuJw L¬K�QkKYF�GIFHJ�K_L Á�¨

Ó�mon p?�Úu�s}°�uhw�Ùv{ÚÖ�{���n8q�|��[{�|�± u�Ö,Ø�q

��9#~:90� �xw�¢Ú5;£�ªk5A�¦y��2ÏÆ¢4Ç05Xw4-©ªT�
¼ �bN?G¸QkJ�S<Mb��DRQkKYS ^ J ^ VhL�aAGª¶ ^ D<ScZUF��AM�NvFkLYL¬S ^ J`L��2Q�L.KY��NvF�FeG¸Q6² ^ N.L ^ ��N�Z[FkL ^ VEFH��M2F�J2L¬F!ã

~ Z ^ J`L�KYNv�2ZWKvS ^ J ^ V�KY��FeF��AM�NvFkLYL¬S ^ JIV ^ NYFkL¬KPQ6J2�8��Q6K_Q�� ^k� � N_Q6M��:�

~ �2Q�L¬��S<J ��^ V � Q6D<�bFkL.����NvS<J �ª� Q6D<�bF � N�QkM���Z ^ J2L�KvNY�2Z[KYS ^ J:�2Q6J`�

~ NYF � NvS<KvS<J �±^ V � Q6D#��FkLP����NvS<J �±� Q6D#��F � N_Q6M��·Z ^ J2L¬KYNv�2ZWKYS ^ J ¨

= �bF�F���MbNYFkLvL�S ^ JæV ^ NYFkL¬KISRLªQíL��b¶ � N_Q6M�� ^ VeKv��F Q6¶`L�KYN_Q�ZWK�L�aAJ�K_Q6� KYNvF�F«�.QkJ2�ÿKY��FHNYFWV ^ NYF
KYNYS � ScQ6D#D<a D<S<JbFkQ6N±S#JæKv��F8L�S#¹�F ^ VeKv��F¸M�N ^´� N�QkG �0NYFHM�NYFkL¬F�JAKYFk�í¶AaíKY��F8@�� =?Á�¨ @�L±L¬� ^k� J S<J
dÚ�2Q6M�KvF�N,X��2Z ^ J2L�KvNY�2ZWKvS ^ J ^ VEKv��F > �A@?�RV ^ NYG ��Q6K_Q�� ^k�Ý� N�Q6Mb��Q6MbMºF�Q6N�LPD<S<JbFkQ6NÚV ^ NPQ6D#D:¶���KPQ
VXF �Ñ^ ��KYD#a�S#J � M�N ^ ZWFk����NvFkL ¨



¡ £

V K�K�Q6­«F�LÔKvS<GIF±MbN ^ M ^ NYKYS ^ J2QkD.K ^ Kv��FIL¬S<¹�F ^ V�KY�bF�­«F�abL�K ^ F � Q6D<�`Q6KYF�KY��FI�`Q�L�� VX��J2ZWKvS ^ J
Q6J2�à��Q�LvL���G�S<J � Q±��J�SñV ^ NYG Q6J2�8L���»�ZWS<FHJ�KvD<a±M2L¬F��2� ^ �0N_Q6J2� ^ G¯�2Q´L��·��SRL¬KYNYS#¶���KvS ^ JÌ�2Z ^ J2L¬K�QkJ�K
KYS<G�FIK ^ M2F�N�V ^ NYG KY��F8D ^«^ ­���M S#J KY��F8�2Q�L¬� K�Q6¶bD<F �_��J�� £ X6¶ §�¨�V J J���Gª¶2F�NYS#J � KY�bF � � ^ D<F
� QkD<��F � N_Q6M�� ��Q�LYL¬��GIS#J � KY�2QkK � F8� ^ J ^ NvF � NYS#KYS#J ��Á � � F¸�2Q´L�� KY�bF ^ M2F�N_Q6K ^ NIJ2QkGIF8Q6J2�
S<J�M��bK � QkD<��FªJ��bG�¶2F�N_L ^ VPFkQ´Z���J ^ ��FIS<J K ^ M ^ D ^´� ScZ�Q6D ^ N��AF�N���Q�����S#J � KY� ^ L�F � �bSRZ��íQkNYFªJ ^ K
a«F�KEM�NvFkL�F�JAKÚS<JªKY��FPK�Qk¶�D<F ¨E= ��F�L�S#¹�F ^ V4Kv��F?­«FHa�L�ScLEKY�A�2LEM�N ^ M ^ NYKvS ^ J`Q6DàK ^ Kv��F?S#J��XFk� � F�LW�AQ6J2�
KY��FPK ^ K�Q6D�J��bG�¶2F�N ^ V4S#KYF�G¸L:S<JªKY�bF?�2Q´L��IK_Q6¶�D#F?ScLEKY��FPJ��bG�¶2F�N ^ V:J ^ �AFkLtGIS#J��`L�KY��FPJA��G�¶2F�N
^ VPSR�AF�J�KvS<KvS<FkL�V ^ ��J`� ¨ @�LvL���G�S<J � FAS�FkZWKvS � F¿�`Q�L��bS<J � � � QkD<��F±JA��Gª¶2F�NYS#J �I� S<Kv� ^ �bK¾NvF � NYS#KYS#J �
K�Q6­«F�L�D<S<JbFkQ6N.KvS<GIF ¨

� �2Q6D#D ^k� J ^ NYG¸QkD<S<¹�Q6KYS ^ J¸Q´����LPQ6K.G ^ L�KPQªZ ^ J`L�K�QkJ�K�Q6G ^ ��JAK ^ VÚKYS#GIF?K ^ Kv��FeM�N ^ Z[FkLYL¬S<J �
^ VeFkQ´Z�� ^ MºFHN�Q6K ^ N ¨ @PNYS<Kv��GIF�KvSRZ±J ^ NvG¸Q6D#S<¹kQkKYS ^ J:� ^ JÿKY�bF ^ Kv��F�Nª�2Q6J`�à�.Z�QkJÿK�Qk­«F8Q D#S<J�FkQkN
L�Fkè«��F�J2Z[F ^ VgQ´LYL¬S � JbGIF�JAK�L�QkJ2�IKY��NvJ�Kv��F�G
S<JAK ^ Q6J¸F��AM ^ J�FHJ�KvSRQ6D � QkD<��F�KvNYF�F ¨ f ^ N.F��bQ6GIM�D#F«�
Z ^ J2L¬SR��FHN.KY��F�VXN�Q � GIFHJ�K

÷ h�ã Y ¦
÷ b ã Y ÷ h ö �f� b ø�� b Á
¨<¨#¨
÷ ç?ã Y ÷ çG� b ö �4�)ç ø�� ç Á

ü?��NYS#J � Q6NvS<KY�bGIF�KYScZ¿L¬S<GIM�D#SÂ½�ZHQ6KYS ^ J:�2FkQ´Z�� ÷*�Ú� S<D#DE�2Q � FªQ � QkD<��F � N_Q6M���VXN�Q � GIFHJ�K�K � ScZWFªQ�L
DRQ6N � F�Q�L.KY�`Q6K.V ^ N ÷*� � b ¶2FkZHQ6�2L¬F¾J ^ KY�bS<J � Z�Q6J`ZWF�DRL ^ ��K ¨ üPSRL�KvNYS#¶���KYS ^ J8Q6J`��L ^ NYKvS<J �ª� S<D#D:Q6DcL ^
� NYF�Q6KYD#a±NYFk�A�2ZWF�L��2QkNYS<J � ¶2F�K � F�F�JªKY��F�L���¶ � N�QkM��2LÚNYF�M�NvFkL�FHJ�KvS<J � FkQ´Z�� ^ V4KY��F ÷*�º� QkD<��FkL ¨E= ��F
� QkD<��F�L¬��¶ � N_Q6M�� Z ^ JAKYNYS#¶���KvS<J � K ^v÷ ç � S#D<D��2Q � F ¥ ç KvF�NYG¸L[��FkQ´Z�� ^ VÚD#F�J � Kv�e� ¨

° F±M�NvFk��SRZ[K�� � S<Kv� ^ �bK�M�N ^«^ Vv�àKY�`Q6KeL¬�2Z��·Z��`Q6S<J`L ^ V�Gª��D#KYS<MbD<aASÂJ � L��bG¸L � S#D<D:¶2FªL�� ^ NYK�S<J
M�N�Q´ZWKYScZWF ¨E= �bF�a¸Q6NvF�J ^ KPQ¾V�Q�ZWK ^ NPQ6KPQkD<D�S<JIKv��F�ZW��NYNvF�JAKtS#GIM�D#F�G�FHJ�K_Q6KYS ^ J:� � ��ScZ��IK_Q6­«FkL�Kv��F
L�� ^ NYKY��ZW��K ^ V�J ^ K.��ScL�KYNvS<¶��bKYS<J � G��bD<KYS#M�D<S#Z�QkKYS ^ J2LàS#J �«^ D � S<J � L���G�L¾�0F��bZWF�MbK�V ^ NÚGª��D<KvS<M�D#S<ZHQ6KYS ^ J
¶�a Q�Z ^ J2L¬K�Q6JAK Á_¨  PJ2��F�N�G���D#KYS#M�D<ScZ�Q6KvS ^ JØ¶Aa Q�J ^ J���Z ^ J2L¬K�QkJ�KIKvF�NYG·�EL��bG¸L¿QkNYF8LYZ ^ NYFk� Q�L
Q6K ^ GISRZPKYF�NvG¸L ¨

V VPKv��F¸Q6NvS<Kv��GIF�KvSRZ¿F��AM�NYF�LYL�S ^ J2L¿Kv�2Q6K � FIQkNYFIVXNYFHFIK ^ G¸Q6J�S#M���DcQ6KYFª�2Q � F¸L¬S<¹�Fª¶ ^ ��J2�AFk�
¶�a¸Q±Z ^ J2L¬K�Q6JAK���Kv��F�J¸KY�bF¿L¬S<GIMbD<SÂ½ºZ�Q6KvS ^ J ^ VhQ6D#D � Q6D<�bF�J��bG�¶2F�N_LtK�Qk­«FkL�D<S#J�FkQkN�KYS#GIF ¨�V V4DRQkN � F
F���MbNYFkLvL�S ^ J2L ^ Z�ZW�bN ^ VXKYFHJ FHJ ^ � � ��K ^ L�D ^k� KY��F � � ^ D<F�L�abL�KvF�G�� � FÔZ�Q6J¸D<S#GIS<KhL�S<G�M�D<Sñ½�Z�Q6KvS ^ J
K ^ F���MbNYFkLvL�S ^ J8��Q � L ^ VÚD<S#GIS<KvFk�¿��F�S � �AK ¨

��9#~:9&Ã �xw�¢Ú5A3k-0Ï 5A��ªk÷�Ç5ôI5R¤H1�Ç%ª�¤
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Parsed Fortran (bytes on disk)
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�«S<J2Z[F.KY��F � Q6D<�bF � N�Q6Mb�ISRL�¶b��S<D#K��AS<NYF�ZWKYD#aÔVXN ^ G Kv��F.F��AM�NYFkLvL�S ^ J±V ^ NYF�L�KgQ6J2�ªKY��F&�0��@ ^ N > �A@
��Q6K_Q�� ^k� � N_Q6M��:��S#K.SRL � F�J�F�N_Q6D<D#a¸Q6¶ ^ ��K?Kv��F�LYQkGIFeL�S#¹�F ¨

f4S � �bNYF j ¨�¥ Z��2Q6NvK�L�Kv��FPL�S#¹�F ^ VàKv��F3�0�bJ2Z ^ G�M�NYFkLvL�Fk� Áà� Q6D#��F � N_Q6M��ª¶���S#D<K4�2L�S#J �¿> �A@æV ^ NYG
Q6J2�8LYQ � Fk�IQ´L�S<J�S#KYSRQkDàS#J�V ^ NvG¸Q6KvS ^ J±V ^ N.S#J�KvF�NYMbN ^ ZWFk�A��N�QkD:Q6J`Q6D<abL�ScLW��S#JI¶�aAKYF�L�MºFHN.¶�aAKYF ^ VÚKv��F
LYQ � Fk��@�� =�¨Ì= ��SRL�S<JbS<KYScQ6D�L�aAG�¶ ^ D<SRZ�S#J�V ^ NvG¸Q6KvS ^ J·Z ^ J`L�KYS#KY��KvFkLeQ¸L�D<ScZWF ^ VgKY��F � Q6D<�bF � N�QkM��:�
� S � S<J � F � F�Nva±J ^ ��FeKY�`Q6KPZ ^ J�KvNYS<¶b��KYFkLÚK ^ QkJIS<JAKYF�NvM�N ^ Z[Fk����N_Q6D<D#a � ScL�S#¶�D<F � Q6D<�bF ¨Úù FkZ�Qk�2L�F�Kv��F
� QkD<��F � N�Q6Mb�æ½2D#FISRL±L¬K ^ NvFk�íS<J @���d VIV Q6J2� KY��F8@�� = S<JÀ¶�S<J2QkNYa«�ÚKY�bF¸Z ^ G�M2Q6NvSRL ^ J G¸Q6­«FkL
KY��F � QkD<��F � N_Q6M���D ^«^ ­�DcQ6N � F�NP¶�a8QªZ ^ J`L�K�QkJ�KPV�Q�ZWK ^ N ¨ �«KvS<D#D®��F��bZWF�M�K�V ^ N�Q±VXF �Ý^ �bKYD<S#F�N�L[�ºKv��F
N�Q6KvS ^ª^ V � Q6D<�bF � N�QkM���L¬S<¹�F�K ^ @�� = L�S#¹�F�SRL�¶ ^ ��J2��Fk�¸¶�a�Q±Z ^ J2L¬K�QkJ�KH�2L ^ KY��F � Q6D#��F � N_Q6M��8SRL
N ^ � � ��D#a D#S<J�F�Q6N�S#J¸KY��F�L�S#¹�F ^ V�KY��FeM�N ^ ZWFk���bNYF ¨

�xrg5R£�ªk-RÈ�5��45;¤9¤
�«a�Gª¶ ^ D#SRZ.Q6J`Q6D<abL�ScL.L�� ^ ��DR�IM�NvS<G¸QkNYS#D<a¿¶2F�²¬�`� � Fk�I¶Aa�� ^6� Gª�2Z��±S#K�S#GIM�N ^k� FkL4KY��F�MbNYFkZWScL�S ^ J
^ V�L��b¶2L�Fkè«��F�JAK±QkJ2Q6D#a�L¬FkL¿QkJ2�ØKv��FINYF�L���D#K�L�M�NYF�L�F�JAKYFk��K ^ Kv��FªM�N ^´� N�QkGIGIF�N ¨ f�S#J2Q6DgNYFkL¬��D<K_L
Z�Q6J8S<J2ZWD#�2��F�NvFk���2Z[Fk�IF���F�ZW��KYS ^ JIKvS<GIF ^ VhKY��F�Z ^ GIM�S<D#Fk�±M�N ^´� N�QkG ^ N?S#GIM�N ^k� Fk�±�AF�¶�� �´� S<J �
Q6¶�S#D<S<KvS<FkL ¨

° FIF��AM2F�NYS#GIF�JAKYFk�IM�NvS<G¸QkNYS#D<a � S#KY� KY��F��2L�F ^ V�L¬a�Gª¶ ^ D<ScZ¿F��AM�NYFkLvL�S ^ J2LeS<JÀ��F�M2F�J2��FHJ2ZWF
KYFkL¬KYS<J ��¨ OENvF � S ^ �2LPNYFkL¬FkQ6N_Z��·L�� ^k� L?Kv�2Q6KeL¬a�Gª¶ ^ D#SRZ�S<J�V ^ NYG¸QkKYS ^ J8Z�Q6J � NYFkQkKYD#a S#GIM�N ^6� FÔ��F��
MºFHJ2��F�J2Z[F¾KvFkL�KvS<J �b¨

° F.N�QkJªOEQ6N_Q¡�AZ ^ M2F«³ LÚ��FHMºFHJ2��F�J2Z[F.Q6J`Q6D<abL�ScL ^ J�Q6D#D�Kv��F.M�N ^ ZWFk����NvFkL�S#J ^ ��NE¶2F�J`Z���G�Q6NY­bLW�
KY��F�J±FHD<S<G�S<J2QkKYFk� £«¦ M�N ^ ZWFk���bNYFkL�VXN ^ GúZ ^ J2L¬SR��FHN�Q6KvS ^ J±¶ºF�Z�Q6�2L¬F ^ V�¶�� � LES#J±KY��FPQkJ2Q6D#a�L¬SRL ¨E° F
Z ^ ��JAKYF�� ^ JbD<a¸��FHMºFHJ2��F�J2Z[FkL�NYFkL¬��D<KvS<J � VXN ^ GzM2QkS<N�L ^ VtL���¶2LvZWNYS#M�KYF�� QkNYN_Q�a¸NvFWVXF�NYFHJ2ZWFkLÚS<J�Kv��F
LYQ6G�F¿M�N ^ ZWFk����NvF ¨�= Qk¶�D<F j ¨<¦¿� S � FkL.KY��FªZ[��G��bDRQ6KvS � FeZ ^ ��JAK�L ^ VgS<JAKYN�QkM�N ^ Z[Fk����N_Q6DÚQkNYN�Q�a·��F��
MºFHJ2��F�J2Z[FkLÔV ^ N¿FkQ´Z��í¶2F�J`Z���G�Q6NY­�MbN ^�� N�QkG ��J2��FHN±��SESàFHNYF�JAKeD<F � F�DcL ^ V�L¬a�Gª¶ ^ D#SRZªQ6J2QkD<abL�SRL ¨
= ��FPZ ^ D#��GIJ��Wd ^ J`L�K�QkJ�K_L.� � S � F�L�Z ^ ��JAK�L � ��FHJ±KY��F � Q6D#��F � N�QkM���ScL��2L¬Fk�¾V ^ NÚZ ^ J2L¬K�Q6JAKEM�N ^ M��
Q � QkKYS ^ J¸QkJ2��Z ^ J2L¬K�Q6JAK�V ^ DR��S#J �e^ J�D#a ¨E= ��F.JbF���K�K �g^ Z ^ D<��GIJ`LW�k��J2��F�N]�+�«aAG�¶ ^ D<SRZ0��� � S � F.Kv��F
Q6¶2L ^ D<�bKYF�Q6J2�±M2F�N�ZWFHJ�K_Q � FgNYFk�A�2ZWKYS ^ J±S#J±KY��F.Fk� � FPZ ^ ��J�K � ��F�JªL�aAGª¶ ^ D<ScZhM`Q6KYKvF�NYJªG¸QkK�Z���S<J �
Q6J2��NYF � NvS<KvS<J � Q6NvF±F�J2Q6¶bD<Fk� ¨�= ��F¿½2J2QkDEK ��^ Z ^ D#��GIJ2L[�º�bJ2��F�N���@?NvN�Q�abL.��� � S � F�KY��F¿VX�bNYKY�bF�N
NYFk���`ZWKYS ^ J2L��0¶2F�a ^ J2��KY� ^ L�F � S#KY�ÀLYZ�QkDRQ6N�L¬a�Gª¶ ^ D<ScZ¿QkJ2Q6D#a�L¬SRL Á�� ��F�J M2Q6KvKYF�NvJØG�Q6K�Z���S#J �I^ J
Q6NYN_Q�a ^ M2F�N�QkKYS ^ J2L�SRL�F�J`Q6¶�D#Fk� ¨ f ^ NeKY��FkL¬Fª��F�M2F�J2�AF�J2ZWF�KYFkL¬K�LeQ6J2��KY�bFkL�F±¶2F�J2Z���G¸QkNY­bLW�2�2L�F
^ V > �A@ÑV ^ NvG � L ¨ �0�A@ÑV ^ NYGzK ^ ¶��bS<DR�IKv��F � QkD<��F � N�Q6Mb��G¸Q´��F�J ^ ��S"S�F�NvF�J2ZWF ¨

° �bS<D<F.Kv��F ^k� F�N�QkD<D�NvFk���2Z[KYS ^ J±S<Jª��FHMºFHJ2��F�J2Z[F.Fk� � F�LhScLEL�G�Q6D<D��Â²¬�`L�K ^k� F�NEKY�bNYF�F.M2F�N_ZWF�JAK Á �
V ^ N±L ^ GIFªM�N ^�� N_Q6G¸L�Kv��FINYF����2ZWKvS ^ J SRL ^k� F�NYX � M2F�N�ZWFHJ�K ¨I= ��FkL¬FINYF�L���D#K�LeQ6NvFIS<J KY��F�LYQkGIF
N�Q6J � FÀQ�L�Kv� ^ L¬F V ^ NIKY��F·L�aAG�¶ ^ D<SRZ¸��FHMºFHJ2��F�J2Z[F�Q6J`Q6D<abL�ScLIS<J��b�S� � > � =.¤�¦�§�¨Ý= ��F L¬a�G��
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Q6J2QkD<abL�SRL.SRL�JbF�Fk��Fk�±V ^ N�Q6J2QkD<aA¹�S<J � NvFkQ6D#SRL¬KYSRZPM�N ^´� N�QkG¸L ¨

¡ 5AÅ�ºÚ�2�45�-g÷����eµÌ�21�È�5AÇ0�	ª
ü?F��A¶ ^ J�F�SÌQ6J2�s« ^ � � F�D ^ K.��FkLvZWNYS#¶2F�Q¿M2QkNYKvSRQ6DÌL�aAG�¶ ^ D<SRZ�F � QkD<�2QkKYS ^ JIGIFHKY� ^ �±¶2Q�L¬Fk� ^ J¸L¬a�G��
¶ ^ D<ScZîF��AM�NvFkLYL¬S ^ J`L � S#KY� � �2QkN���L¸�Ûü+« ¤�¥k§®¨ BtQ´Z�� � Q6D#��F�ScL�NYF�M�NvFkL�FHJ�KvFk��¶�a QID#SRL�K ^ V � �`Q6N��bL
�0D ^´� ScZ�Q6D.F��AM�NvFkLYL¬S ^ J`L Á V ^ D#D ^k� F��Ø¶�aÀQ�D<SRL¬K ^ V�L�aAG�¶ ^ D<SRZ±F��AM�NYF�LYL�S ^ J2L ^ V�Kv��F8LYQkGIFID<FHJ � Kv� ¨
= ��F � �2Q6N_��L¿Gª�2L�KP¶2F�Gª��KY�`Q6D<D#a¸F���Z[D<�2L¬S � F!¦àSñVgKY��F¶h¸·5¹ � �2Q6N_� ��^ ��DR��F � Q6D#�2Q6KvF�K ^ ÎöÉX� ² Q6K
NY��J��XKYS#GIF«�«KY�bF�J¸KY��FeNY�bJ��0KvS<GIF � QkD<��FeScL � S � FHJI¶�a�KY��Fºh ·2¹ L�aAG�¶ ^ D<SRZPF���MbNYFkLvL�S ^ J ¨

° �bF�NYF � QkD<��FkL�Q6NvFIGIF�N � Fk�à�:Kv��FÏá�õbð.»ÝÐ ^ MºFHN�Q6K ^ NªZ ^ G�¶bS<J�FkLPKY��FIK �g^ D<ScL�K_L ¨8ù FkZ�Q6�`L�F
á�õbð¼» Ð�ZHQ6J�¶2FeF��AM2F�J2L�S � F«�«KY��FHaINYF�DcQ6�ªKY��FHS<N.GIF�Kv� ^ ��K ^ D#FkQ � F²á�õbð.»ÝÐÚ��J�F � QkD<�2QkKYFk� ¨�= ��FHa
Q6DRL ^ �2L�F Q � QkD<��F � N�QkM�� K ^ NvF�M�NYF�L�F�JAK�L¬a�Gª¶ ^ D#SRZ�F��AM�NYFkLvL�S ^ J2LO¦à¶2FkZ�Q6�`L�F«�àD#S<­«F��0�A@ÝV ^ NvG��ºS#K
��FkLYZ[F�J2��LtVXN ^ G Kv��F ��^ Nv­ ^ VhTUF�SñVPÐ�Ò.Ó�Õ#ÖP��T = ¡ ¦�§ �AS<K.M�N ^ ¶2Qk¶�D<aI¶2FkQkN�LPL ^ GIF�NYF�L�F�Gª¶�DRQkJ2ZWFPK ^
^ ��N � Q6D<�bF � N�QkM�� ¨

 PJ�F � Q6D#�2Q6KvFk�0á�õbð.»ÝÐ ^ MºFHN�Q6K ^ N_LEQ6NvFPZWD ^ L�F�D#a�NYF�DcQ6KvFk��K ^ Kv��F.��Q � L ^ V�é ^ M2F�N�QkK ^ N�LE¶���S#D<K4S<J
VX��D<D > �A@ÿV ^ NvG ¨4= ��F�a±¶ ^ Kv�¸Z ^ G�¶�S#J�F.L ^ GIF ^ V4Kv��FPZ ^ J`��S<KvS ^ J`Lh�bJ2��F�N � ��ScZ��ªQkJIF��AM�NYFkLvL�S ^ J
F���F�ZW��KYF�L � S<KY� L¬a�Gª¶ ^ D<ScZ�NYFHM�NYFkL¬F�JAK�Q6KvS ^ J2L ^ VeKv��F¸M ^ LYL¬S<¶�D#F � Q6D#��FkL ¨ÿ° S<Kv� á�õbð.»ÝÐ_��KY��F�L�F
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M�NYFk�ASRZ�QkKYFkLEQkJ2� � Q6D#��FkLEQkNYF ^ N � Q6JbS<¹�Fk�±S<J±D#SRL¬K�LA¦ � S#KY�±é4�«KY��F�a Q6NvF ^ N � QkJ�S<¹HFk�îS#JªQe��Q �b¨Úù�^ KY�
Z�Q6J�¶ºFÚ�2L¬Fk��S<JeM2QkKYKYFHNYJ��XG¸Q6K_Z��bS<J �b¨�° �bSRZ���GIF�Kv� ^ ��SRLà¶2F�KYKvF�N4Q � QkS<K�LºVX�bNYKY�bF�N:S<J � FkL�KvS � Q6KYS ^ J ¨

= �bS<J�J�F�� > �A@ V ^ NvG ^ GIS<K_L¾M�NvFk��ScZ�Q6KvFkL±Q�S�FkZWKvS<J � � ��F�Kv��F�N ^ N�J ^ KIQ�M�N ^�� N_Q6G M ^ S#J�K
SRL�NYF�Q�Z���Fk�à�eD<FkQ � S<J � ^ J�D#aÑKv��F M�NYF���SRZ�QkKYFkL8L�F�D#FkZWKvS<J � Q6G ^ J � M ^ LvL�S#¶�D<F NYF�Q�Z���S<J � � QkD<��FkL ¨
= ��SRL�M ^ KvF�JAKYSRQkD<D#a�S#J2ZWNYF�Q�L�F�LtKY�bFeZ ^ J � NY�bF�J2ZWFkL�K ^ ¶2FÔV ^ ��J2� ^k� F�N.üPF���¶ ^ J�F�S4Q6J`�{« ^ � � F�D ^ K�³�L
GIF�KY� ^ � ¨

Ä�÷�/2Å4-0/2Å4÷Rª
© Q � ��S � �2Q6KH³ L L�aAG�¶ ^ D#SRZ Q6J2QkD<abL�ScL�Q6DRL ^ NvF�D<S#FkL ^ JúL�aAG�¶ ^ D#SRZ�F��AM�NYFkLvL�S ^ J2L � © Q � ¤�þ � © O ¤´þ �
© O ¤ X §®¨¸© FI�2Q�Le��S � ��D<aÀ��F � FHD ^ M2Fk��G�F�KY� ^ �bLÔV ^ N�NYF � NvS<KvS<J � F��AM�NYF�LYL�S ^ J2L�Q6J2� L ^ D � S<J � NvF��
ZW��NYNvF�J2ZWF�LW� � ��S<D#F ^ ��NgGIF�Kv� ^ ��LÚL�F�FHG
L�KYN ^ J � F�N�S#J�NvF�M�NvFkL�F�JAKYS#J � QkJ2��G¸QkK�Z���S<J � M2Q6KvKYF�NvJ2L ^ V
^ M2F�N�QkK ^ N�L � �bSRZ�� Q6NYFªM ^«^ NvD<a ��J2��F�N_L�K ^«^ �ì�0F��bZWF�MbK?V ^ Ne¶2F�S<J � ­AJ ^k� JÀZ ^ GIM ^ L�S<KvS ^ J2Q6D Á�¨?V J
M2Q6NvKYSRZ[��DRQkN�� ^ ��NEG�F�KY� ^ �bLÌV ^ N�NvF�M�NYF�L�F�JAKYS#J � Q6J2�¿G�Q6K�Z���S#J � GIFHN � F�� � QkD<��FkL � S<Kv�¿é¿VX��J`ZWKYS ^ J2L
� ^ J ^ K�L�F�F�G
K ^ �2Q � F�Fkè«��S � QkD<F�JAK�LÚS<J¸��ScL ��^ Nv­ ¨

¼P� F�N_Q6D#D®� � F·L�F�FHG K ^ �2Q � FIK�Qk­«F�J �ASRL�KvS<J2Z[K¿¶���K�Z ^ GIM�D<FHGIF�J«K�QkNYa QkM�M�N ^ Q�Z���FkL±K ^ Kv��F
M�N ^ ¶�D<F�G ^ V�L¬a�Gª¶ ^ D<ScZ�F��AM�NYF�LYL�S ^ J2L[��QkJ2�¿Q�VX�2L¬S ^ J ^ V2Kv��FÚK ��^ GIF�KY� ^ ��L:L�� ^ ��DR�e¶2FtMbN ^ ½`K�Q6¶bD<F ¨

Ó�ml½ ¯+°²±³± uÚ|	´

� F�S<Kv��F�N � Q6D#��F¸J���Gª¶2F�NYS#J � J ^ NªQ6NvS<KY�bGIF�KYScZ±L�S#GIM�D<Sñ½�Z�QkKYS ^ JíQkNYFIJbF � ¦ ^ �bN±S<J�J ^k� Q6KvS ^ J2L¾D#S<F
S<JrZ ^ G�¶�S#J�S<J � Kv��F�G Q ��� NYFkLvL�S � FHD<a QkJ2� �2L�S#J � > ��@µV ^ NYG ¨ <gQ6D#��F�JA��G�¶2F�NvS<J ��^ J > �A@
V ^ NYG×D<F�K_L¿�2L±Z ^ G�M2Q6NvFIF��AM�NYFkLvL�S ^ J2L¾VXN ^ G ��S"S�F�NvF�JAK¿¶2Q´L�SRZI¶�D ^ Z�­bLW�gQ�L¿ScL ^ VXKvF�JÿJ�F�ZWFkLYLvQ6Nva
S<JÀ��F�M2F�J2��FHJ2ZWF±KYF�L�KYS#J ��¨ dgQ6NvFWVX��DgL�KvNY�2ZWKv��NYS#J �¸^ V�L¬S<GIM�D#SÂ½�ZHQ6KYS ^ J8F�J2Q6¶bD<FkL�G¸QkJ�a8L�aAGª¶ ^ D<ScZ
Z ^ GIM`Q6NYScL ^ J2L�K ^ ¶2F�M2F�N¬V ^ NYG�Fk� � S#KY�ÀQ � FHNYa VXF � S#J2L�KvNY�2Z[KYS ^ J2L ¨ª= ��FªS<JAKYF � N�QkKYFk��QkJ2Q6D#a�L¬SRL
M�N ^k� FkL.Q±M ^ KYFHJ�K.K ^«^ D4S<J8��F�M2F�J2�AF�J2ZWF�KvFkL�KvS<J �b¨
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V J ��F�L�S � J�S<J � Q6J FW»�ZWS#F�J�KeGIFHKY� ^ � V ^ NªL�aAG�¶ ^ D<SRZ±QkJ2Q6D#a�L¬SRL[� � FI�2Q � F¸Q6KvKYF�G�M�KYFk��K ^ L¬M�D<S#K
KY��FªM�N ^ ¶�D<FHG¯S<JAK ^ L¬G¸Q6D#D<F�NH�ºG ^ NYF±G¸QkJ2Q � FkQ6¶bD<F±M2QkNYK�L ¨ dÚ�2QkM�KYFHN j KYNvFkQ6K_LÔKv��F�Q6J2QkD<abL�SRL ^ V
� ^k� � QkD<��F�LtQkNYF�Z ^ G�M���KYF���¦�J ^k� � F � S � F.KY��F�Q6J`Q6D<abL�ScL ^ VàV�Q´ZWK�LÚKY�2QkKÚ� ^ Dc� � ��F�J � Q6D<�bFkLÚQ6NYF
�2L�Fk� ¨

V J M�NvS<J2ZWS#M�D<F � � F8Z ^ ��Dc� ²¬F�KvKYSRL ^ J ^ �bNªQ6J2QkD<abL�SRL ^ VeL¬a�Gª¶ ^ D#SRZ¿F��AM�NYF�LYL�S ^ J2L±QkJ2� ��FkQkD.S<J
KY��FeG ^ NYF � F�J�F�N_Q6D �g^ NvDR� ^ VhL�aAG�¶ ^ D<SRZ.M�NvFk��SRZHQ6KYF�L ¨Ú= ��FkL¬F�Z�Q6J¸S<J`ZWD<�2�AF?D#S<J�FkQkN.S<J�F�è��2QkD<S#KYS<F�LW�
¶ ^ ��J2��L[�ÚQ6J2� F � F�J�Fkè«�2Q6D#S<K¬a¸NYF�DcQ6KvS ^ J`LÔNvF�M�NvFkL�F�JAKYS#J � Kv��FILvQ6GIF¿V�Q´ZWK�LeQ´L ^ �bN¿F��AM�NYF�LYL�S ^ J2L ¨
©?^k� F � F�NH� ^ ��N�L¬M2FkZWSÂ½ºZÔKvFkZ���J�SRè«��FkLEV ^ NPG¸Q6JbS<M���DcQ6KvS<J � L¬a�Gª¶ ^ D<ScZUFH��M�NvFkLYL¬S ^ J2L?ZHQ6J�¶2F�G ^ NvF
FW»¸Z[S<F�JAK�Kv�2Q6J�Kv��F � F�J�F�N_Q6D:KYF�Z���JbSRè«��FkLtV ^ NPM�NvFk��SRZHQ6KYF�L ¨ f���NvKY��F�NvG ^ NvF«��Kv��F¿NvF�M�NvFkL�F�JAK�QkKYS ^ J
^ VgG¸Q6JAa8L�aAG�¶ ^ D<SRZPM�NYFk�ASRZ�QkKYFkL.S<J2Z[D<�2��F�LUF��AM�NvFkLYL¬S ^ J`L?S<J·L�aAG�¶ ^ D#SRZeè«�2Q6JAKYS#KYS<F�L ¨P= ��F�NvFWV ^ NvF«�
� F.­«F�F�M ^ ��NgL¬a�Gª¶ ^ D<ScZtF��AM�NvFkLYL¬S ^ J`LEQ�LEM2QkNYK ^ VÌKY��F.J�F�ZWFkLYLvQ6Nva¿S<JAVXN�Q�L¬KYNv�2ZWKY�bNYF ^ V�Q�L�aAGª¶ ^ D<ScZ
M�NYFk�ASRZ�QkKYFeGIF�Kv� ^ � ¨

° F¿S#J2ZWD#�2��FeKY��ScL.��SRLvZW�2LvL�S ^ J ^ V � F�J�F�N_Q6D:M�NvFk��ScZ�Q6KvF¾MbN ^ M`Q � QkKYS ^ J DRQ6N � F�D#a�V ^ N�Z ^ GIM�D<FHKYF��
J�FkLYL ¨+V K�L�� ^k� L?Kv��FªL�aAJ�F�N � S<F�L?QkJ2��S<J2Z ^ GIM2QkKYS#¶�S<D#S<KYSñFkLÚ¶2F�K � F�F�J ^ ��NeL�aAGª¶ ^ D<ScZ?F��AM�NYFkLvL�S ^ J2L
Q6J2�íM�NvFk��SRZHQ6KYF±VXN�QkGIF �g^ NY­bL ¨I° FI�2Q � Fªa«F�KeK ^ S#GIM�D<FHG�F�J«KPKY�bFkL�FIKvFkZ���J�SRè«��FkL[�:F���Z[F�M�K�V ^ N
KY��F8M2Q6S#N � SRL¬F¸D<S<JbFkQ6N±Fkè«�2QkD<S<KvS<FkL � ��SRZ�� M�N ^k� F¸�2L¬FWVX��D.S<J Kv��F¸S<JAKYF�NvM�N ^ ZWF�����N�QkDPQ6J2QkD<abL�ScL ^ V
dÚ�2Q6M�KvF�N i ¨

¨à9X�290�  e3k5��4-�£«÷Rªk5;¤ ïmákÖ �xw�¢4365;¤9¤�-X�2��¤
° ��F�J ¶���S#DR��S#J � L�aAG�¶ ^ D#SRZ�FH��M�NvFkLYL¬S ^ J2L��®QkJ2� Q�LvL�S � J�S#J �í� Q6D#��F�JA��Gª¶ºFHN�L Á S#JÑdÚ�2QkM�KYFHN j �
� F�V ^ ZW�`L�Fk� ^ JÀKY��F ^ M2F�N�QkKYS ^ J2L¿�2L¬Fk�íK ^ Z ^ GIM��bKYFªFkQ�Z�� � QkD<��F ¨·= ��F¸Z ^ J � Nv��F�J2ZWF ^ VPK ��^
F���MbNYFkLvL�S ^ J2L¿S<G�M�D<S#FkLUKv�2Q6K±Kv��F8LYQkGIF ^ M2F�N�QkKYS ^ J2LW�gQ6MbM�D<S#Fk�ØK ^ Kv��F¸LvQ6GIFIS#J�M���K_LW�EM�N ^ ���2ZWF
KY��F�LYQkGIF � Q6D#��F�V ^ NP¶ ^ KY�Ì�Lâ Ã³�}Þ�ÒRõ�Ð.Ä ÐIÝ�ð�Ò¬Ð ¨

üPFkL�M�S#KYF«� ^ N�¶2FkZ�Qk�2L�F ^ Vv�«S<K�LEFW»�ZWS#F�J2ZWa«�´L�aAGª¶ ^ D<ScZ�F���MbNYFkLvL�S ^ JIQkJ2Q6D#a�L¬SRLE�2Q´L�QÔVXF � G¸Q6² ^ N
D<S<G�S<K�QkKYS ^ J2LOã
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~ ° ��S<D#F ^ ��N�L�aAG�¶ ^ D<SRZ.F��AM�NYF�LYL�S ^ J2L.M�N ^6� SR�AFeQ6J8F���Q´ZWKPNYF�M�NvFkL�FHJ�K_Q6KYS ^ J�V ^ N � QkD<��FkL[�àQkM��
M�N ^ �AS<G¸QkKYS ^ J2L.QkNYFª��Sñ»¸ZW�bD<K.K ^ NYF�M�NvFkL�FHJ�K ¨ @CMbNYFk��ScZ�Q6KvF�Z�Q6J Z ^ J2L�KvN�QkS<J Q � Q6D#��F«�2F ¨��b¨
¶�a�L�M2FkZWSñVXa�S#J � ��MbMºFHN�QkJ2� D ^6� F�N�¶ ^ ��J2��L[� � S#KY� ^ ��K�L¬M2FkZWSÂVXaAS<J � S<KPZ ^ GIM�D#F�KYFHD<a ¨

~ �«aAG�¶ ^ D#SRZÚF���MbNYFkLvL�S ^ J2LEQkNYFPJ2Q6Kv��N�QkD<D<a�¶���S#D<K�VXN ^ G KY�bF > �A@?�RV ^ NvG ��F[VX�0�2L¬F�Z��2QkS<J2L z Q
L�M2QkN�L¬F±��QkK�Q�� ^6� � N�Q6Mb�:�àZ ^ J�J�F�ZWKYS#J � ��FW½2JbS<KYS ^ J2L ^ VÚFkQ´Z�� � Q6NvSRQ6¶bD<FeK ^ S<K_L��2L�FkL ¨U> �A@
V ^ NvGCQkJ2�¾FH��M�NvFkLYL¬S ^ J2L:Q6NvF�D<F�LYLà�2L¬FWVX��D«S<JeNvFkQ�L ^ J�S#J � Q6¶ ^ ��KENYFHDRQ6KvS ^ J2L:Q6G ^ J �.� Q6NvSRQ6¶bD<FkL
J ^ KPS<JAKYN ^ ���2ZWF���¶Aa���FW½2J�S#KYS ^ J2L[�2L��2Z��8Q�L.S<J�Fkè«�2QkD<S<K¬a±NvF�DRQkKYS ^ J2L.Q6NvSRL¬S<J � VXN ^ G �2L¬F ^ VgQ
Z ^ G�M2Q6NvSRL ^ J¸S<J8Q±Z ^ J`��S<KvS ^ J`Q6D:¶�N_Q6J2Z�� ¨

~ BÚQ�Z�����FW½`J�S<KvS ^ J���Q6J2�¸�2L�F Ág^ VhQ � QkNYScQ6¶�D#F¿SRL�G ^ ��F�D<F���¶�a�Q�L¬S<J � D<F�L�aAG�¶ ^ D<SRZPF���MbNYFkL¬�
L�S ^ J ¨Úý�^ NYF � FHJ�F�N�QkD�VXN�Q6G�F ��^ NY­bL�QkNYFPJ�F�Fk��F��¾V ^ NgL�F�K_L ^ V�L�F�M`Q6N�QkKYF�Q6J2��L�S<Gª��D#K�Q6JbF ^ �2L
V�Q�ZWK_L ¨

~ ¼ ��N�L�aAG�¶ ^ D#SRZeF���MbNYFkLvL�S ^ J2L�F�J2Z ^ �AFIQkNYS<Kv��GIF�KvSRZ�Q6J2�íZ ^ JAKYN ^ D�� ^k� ��F�KvF�NYG�S<J�S#J � Kv��F
� Q6D<�bF¿QkKPQ±��FW½2JbS<KYS ^ J:��¶b��K ^ GIS#KgZ ^ JAKYN ^ D4Z ^ J2��S<KvS ^ J2L.Q�S�FkZWKvS<J �±� �bF�KY��FHN.Qª��FW½2J�S#KYS ^ J
^ Nª�2L�F¸F��AFkZW�bKYFkL ¨ = ��SRL¿G¸Qk­«FkL¿L¬F�J2L¬F«�t¶2FkZHQ6�2L¬F � F � ScL�� K ^ Z ^ G�M2Q6NvFIF��AM�NYFkLvL�S ^ J2L
S<J·��S"S�F�NvF�J�K�Z ^ J�KvF���K_LU¶Aa¸KY��FHS<N � QkD<��F±JA��Gª¶2F�N�L ¨ d ^ GIMb��KYS#J � Kv��FªZ ^ J2��S<KvS ^ J2LU�bJ2��F�N
� ��SRZ��8Q¿M�N ^´� N_Q6GzM ^ S<JAKPF���F�ZW��KYF�L�Z�QkJ S#J2��F�M2F�J`��F�JAKYD<aªS<G�M�N ^k� F ^ ��N.NvFkL���D#K�L ¨

¼ �bNª��S � SRL¬S ^ J ^ V�KY��FIMbN ^ ¶bD<F�GûG¸Q6­«F�LÔKv��FIDcQ�L�Kª�ASRL�KvS<J2Z[KYS ^ JíM2QkNYKYScZW��DcQ6NYD#a�S<GIM ^ NYK�QkJ�K2¦tKv��F
� QkD<��F � N�QkM�� Z ^ J2ZWSRL¬F�D<a�NYF�M�NvFkL�FHJ�K_L?KY��F � Q�a � Q6D#��FkL�QkNYF�Z ^ GIMb��KYFk���º¶��bK�S � J ^ NvFkL�KY��FªZ ^ J��
KYF��AK�L.S<J � ��ScZ��8KY��FHa�QkNYF��2L�Fk� ¨ OhNvFk��ScZ�Q6KvFkL?ZHQ6J�Z ^ Gª¶�S<J�FeKv��SRLPZ ^ JAKYFH��KPS<J�V ^ NYG¸QkKYS ^ J ¨ f ^ N
F���QkGIM�D#F«��S<J�Kv��F¿V ^ D#D ^k� S<J � VXN�Q � GIFHJ�KH�ºKv��F±F�D<FHGIF�JAK�G ^ ��Sñ½2Fk�¸SRL�QkD � Q�abL?S<J�Kv��F¿D ^k� F�N�KvNYS#�
Q6J � D<F ^ VEKv��FeG¸Q6KvNYS#��ã

£K� ´ £�Å � · ÎSª ² «
u�®T£*© ��¯Æ} ¥ °J°�°

² �*� ²
u�® � ©�£ ¯Æ} ¥ °J°�°

² «ö �£K�
= N_Q�Z�­�S#J � KY�bF±S<J�Fkè«�2QkD<S<K¬a¸NYFHDRQ6KvS ^ J�¶2F�K � F�FHJ £ Q6J`�g�8Z ^ ��Dc��¶2F � F�NYa¸�2L¬FWVX��D®��S<J2��FHMºFHJ2��F�JAK
^ VgQkJ�aIMbNYFkZWF���S<J � ­�J ^6� D#Fk� � F ^ VÚKY�bF�S<N � QkD<��F�L ¨

¨à9X�29&Ã ÉÌ�21�3�£«5;¤���Í, ¾3k5A��-�£«÷Rªk5;¤
@ÑM�NYF���SRZ�QkKYF�Z�Q6J�¶ºFÔQ6JAa¿V�Q�ZWKÊQ6¶ ^ ��KPQ � QkNYSRQk¶�D<F ^ NÊQ±L�aAG�¶ ^ D<SRZÚF��AM�NYFkLvL�S ^ J:� ^ N.Qk¶ ^ ��KPQ�L�F�K
^ VPF�S#KY��F�NH�:M�N ^k� SR��Fk��KY�`Q6K¿Kv��F±V�Q�ZWK Z�Q6Jí¶2FIG�FkQ6J�S#J � VX�bD<D<a8Z ^ GIGª��J�SRZ[Q6KvFk� K ^ Q8Z ^ GIMbS<D<FHN ¨
� ^ GIFÔL ^ �bN�ZWFkL ^ V�M�NvFk��SRZHQ6KYF�L.Q6NYF � S � F�J¸¶2F�D ^k�e¨
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y��º��ªk3k�2Ç�£«�º�4�4-©ªk-X�2��¤
° ��F�J8Q±L�K_Q6KYFHGIF�JAK�³ L4F���F�ZW��KYS ^ JIScL � �2Q6N_��Fk�à��F�S#KY��FHN�F��AM�D<ScZWS<KvD<a ^ N.S#GIM�D#SRZWS#KYDña«�k¶�aªKY��F � Q6D#��F
^ VgQ±Z ^ GIM2QkNYSRL ^ J ^ NP¶ ^«^ D#FkQ6J8F���MbNYFkLvL�S ^ J:� � F�Z�QkJ8Q�LYL¬��GIFeKY�`Q6K.KY�bF¾KvFkL�K � QkD<��FeSRL�KvNY��F ¨

~ Ý}Þ!\	]!â<Ò�â%Þ!\�Ó�Õ��HóYÓ!\	Ý�õ2ÐIá
= ��FkL¬F¿QkNYF�F���MbD<SRZ[S<KÚKYN_Q6J2L®VXF�N�L ^ VgZ ^ JAKYN ^ D:Kv�2Q6KPQ9SàF�ZWK � �bF�KY��FHN ^ N.J ^ K?Kv��F�L�K�QkKYF�G�F�J�K
SRL�NvFkQ�Z���Fk� ¨

�GÇ ´ � °4��Î�°È¢ö·ØKSÉöMXÊ
Ë�§ Ì I �KÊ�K ¸�© �

M¡ÊJw��KÇ
V J Kv��SRL.ZHQ�L�F ��KY��FeM�NvFk��SRZHQ6KYF�� � Ò � Á � ^ Dc��L?QkK Ë�§ ¨

~ Ó)á}ákÐ[ó�Ò'â%Þ!\Pá
� ^ G�F�DRQkJ � �2Q � FkLPF�J�V ^ N_ZWFeKYF�NvGIS<J`Q6KYS ^ JªSÂVhQ6J·Q�LYL¬F�NYKvFk��Z ^ J2��S#KYS ^ J¸SRLtV�QkDRL�F ¨ @?J8Q�LYL¬F�NY�
KYS ^ J�SRLPKY��F LYQ6G�F±Q�LeQIZ ^ J2��S#KYS ^ J2QkD�¶�N_Q6J2Z���K ^ KY��F±M�N ^�� N�Q6GøFH��S#K���¶���K�¶ºF�Z�Q6�2L¬F�Kv��F
¶�N�QkJ2Z��ØScL ^ J�D<a�K_Q6­«F�J�S#JíQk¶�J ^ NYG¸QkDtKvF�NYG�S<J2QkKYS ^ J:� � FªG¸Q�a �`Q � FªG ^ NYF¾VXNvF�Fk� ^ GøK ^
NYFkQkNYN_Q6J � F±Z ^ ��F�QkN ^ �bJ2��S<K ¨

u�ËSË/M I K ´ « °¼�ÏÎ`°�§�¯$¯N·
Ë$� w�Í £Ñ¥ §ª©x«

ÎvuSÏSÏ « ¡ÊÉ ­,´ £�·
M¡ÊJw�wbÍ

© F�NvF«��Kv��FeM�NYFk�ASRZ�QkKYF «?Ð ¦�þ´þ � ^ Dc��LPQ6K ËS� Q6J2�¸¶2F�a ^ J2� ¨
~ Ð[ó[ó=Þ«ó+Ý}Þ!\	]!â<Ò�â%Þ!\Pá
= ��FkL¬F�QkNYFPS<GIM�D#SRZWSñK4Q´LYL�FHNYKYS ^ J2L[� � ��ScZ��±G�Q�a ^ N�G¸Q�aeJ ^ KÚ¶2F�Z���F�Z�­«Fk�eS<J±M�N_Q�ZWKvSRZWF ��¶���K
� ��SRZ��¸G��`L�K�� ^ DR��V ^ NPLYQ�VXF�M�N ^´� N_Q6GzF��AFkZW��KvS ^ J ¨

w���Ñ�MXÊbË	�XÍ�Ê�Ò ´ �S¯N·
I M/u�w ¸�© �

ËX£ Ò ´ � ·Ø¥
¯
ù FkZ�Qk�2L�FªKY��F�Q6NYN_Q�aíL¬��¶2LYZ[NYS<MbK¾Gª�2L¬K¾¶2F � S<Kv��S<JíKv��F�Q6NYN_Q�a�Le¶ ^ ��J2��L[�tKv��FªM�NYFk�ASRZ�QkKYF
þ Ð ��Ó ¥�þ � ^ DR��LPQ6K ËX£ Q6J`� ¶2F�a ^ J`� ¨ b
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»�ÏÆ¢4Ç0-�£«÷Rªk-X�2��¤��`ÍP5Xw�¢4365;¤9¤�-X�2��¤
° ��S<D#FIKY��F�L�aAG�¶ ^ D#SRZ¿F��AM�NvFkLYL¬S ^ JíV ^ N±Q � Q6D#��F¸G¸Q�a�¶ºF�M�NYFkZ[SRL�FªV ^ N¿M`Q6KYKvF�NYJ G¸QkK�Z���S<J � ��S#K
Z�Q6Jª¶2F ^ ¶2LvZW��NvFUV ^ N ^ KY��FHNtMb��NYM ^ L¬FkL ¨ � ^ GIF�V�Q�ZWK_LÚQ6NYFP¶2FkL�KÊ��Fk���`ZWFk�¾VXN ^ G KY��FPF��AM�NYF�LYL�S ^ J2L[�
KY��F�J¸M�N ^ M2Q � QkKYFk��L¬F�M2Q6N_Q6KvF�D<a ¨

® ¥×��£s« ´ °J°�°T·
  ¥�® ¬ §

V J¸Kv��SRL.Z�Q´L�F«�ª� ¦ Ó ® Ó ¦ Q6J2� þ Ó   Ó ¥A¨

Ü�5A3k/25R¤±��Í,¢�3k5A��-�£«÷Rªk5;¤
OhN ^ M2Q � QkKYS ^ JØGª�2L¬K.L�K_Q6NvK � S#KY��MbNYFk��ScZ�Q6KvFkL.��F�NvS � Fk�±VXN ^ GzKv��F±L ^ ��N_ZWFkL.D<SRL¬KYFk��Q6¶ ^k� F ¨.©?^k� �
F � F�N��2L¬��GIG¸QkNYS#¹�S<J � KY��F�G��bD<KYS#M�D<F�Z ^ J�KvN ^ D#�&� ^6� M2QkKY�2LPKY�2QkKeZ�Q6J8NYFkQ´Z��·Q�GIF�N � FeM ^ S#J�K�Z�Q6J
NYFkè«��S<NvF � NvFkQ6K�Z�QkNYFeS<J¸KY�bF¿L¬F�D<F�ZWKYS ^ J ^ VÚQ±M�NYF���SRZ�QkKYF?VXN_Q6GIF ��^ Nv­ ¨

~ ÕEÞ�Ý�Ó�Õ�ß�Ð[ó0òAÐ=á
= ��FeG ^ L¬K.S<GIM ^ NYK�QkJ�KÊZ�Q�L¬FkL.K ^ F��AM�D ^ S<KPQkNYF���SRL¬KYS#J2ZWK�NvFkQ�Z���S#J � ��FW½2JbS<KYS ^ J2L ¨

�GÇ ´ Ì�· KSÉöMXÊ
� ¥ §
­ ¥�Ø

M¡ÏbË/M
� ¥
�
­ ¥
¯

Ë�Ø M¡ÊJw��KÇ

~ Ý�Ó�Õ<Õpá2â<Ò�ÐIá
° ��F�J�Kv��F�NYFªQkNYF±Gª��D<KvS<M�D#F�ZHQ6D<DcL?K ^ Q�MbN ^ ZWFk�A��NYF«�ÌZ ^ J2L¬KYN_Q6S<JAK�L.V ^ NeQkD<D�Z ^ JAKYF��AK�Gª�2L�K
¶2F.GIF�N � Fk�A��Q6D#KYF�NvJ2Q6KvS � F�D#a«�WKv��F.M�N ^ Z[Fk����NvFPZ�Q6J±¶2FPZWD ^ J�Fk��� ù d ©�=.¤´þ6§ QkJ2�¿KY�bFPZWD ^ J�Fk�
Z ^ MbS<FkL ^ M�KYS#GIS<¹�F�� V ^ N.KY��F���SESàFHNYF�JAKPZ ^ JAKYFH��K_L Á�¨

Ë�Ù�Ú I Í­Ù�K��GÊJM �&È É ´ ·
°�°J°
ÎvuSÏSÏ��&¡J¡ ´ §ª©MØ�·
°�°J°
ÎvuSÏSÏ��&¡J¡ ´ ��©°¯ö·
°�°J°
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Ë�Ù�Ú I Í­Ù�K��GÊJM��&¡J¡ ´T� © ­ ·
°�°J°

V J�¶ ^ KY�ªZHQ�L�F�L�Qk¶ ^k� F«� ��S"S�F�NvF�J�K4Z ^ J2L¬K�Q6JAK�L�Q6NYFgS<J�KY��F � QkNYScQ6¶�D#FkL�QkK Ë­Ø � ^ NES<JeKY�bF�M2QkN�Q6G�F�KYF�N_L
V ^ N �&¡J¡ �«��F�M2F�J2�AS<J �e^ J�KY��F.M2QkKY�IK_Q6­«F�J ¨E= ��F���S"S�F�NvF�JAKÚZ ^ J`L�K�QkJ�K_LES<JªFkQ�Z�� � Q6NYScQ6¶�D#F�ZHQ6Jª¶ºF
L���GIG�Q6NYS#¹�Fk�¿S#GIM�NYF�ZWSRL¬F�D<a�¶�aªKY��F�Z ^ J2L�K_Q6JAK?¶ ^ ��J2��L3�2� d � ¦ ã ¥ ã ¥6§XÁ Q6J2���Â­ d � þ ã j ã j §0Á_¨ c
BtQ´Z�� NYF�Q�Z���S<J � M2QkS<N ^ V �2�2ê�­ Á.� Q6D<�bFkL�NYF�M�NvFkL�FHJ�K_L�QIM ^ S<JAK�� � ��SRZ�� Z�Q6J ¶2FIL¬��GIG¸QkNYS#¹�Fk�¸Q6K
KY��FeGIF�N � F�¶AaIKv��FeD<S<JbF�� j � ø ­ Y Y ¡ Á�¨

V K.ScL � FHJ�F�N�QkD<D#a±S<GIM ^ LvL�S#¶�D<FPK ^ NvF�K�QkS<J¸M�NYF�ZWSRL¬F?S#J�V ^ NvG¸Q6KvS ^ J�Q�VXKvF�NPQ¿GIF�N � F ^ V�M�NYF���SRZ�QkKYF ¨
° FeGª�2L�Kg¶2Q6DcQ6J2ZWFeNvF�K�QkS<J�S#J � S<J�V ^ NYG¸QkKYS ^ J¸Q � Q6S#J2L�K�­«F�F�M�S#J � Q±L¬S<GIM�D#F?NvF�M�NvFkL�F�JAK�QkKYS ^ J ¨

¨à9X�29<7 öª1pªkÇX-0�45���Í;y�Å�÷�¢#ªk5A3
© Q � S#J �Ø� S � F�J L ^ GIF¸SR��FkQ ^ V � �2QkK � F8GIFkQkJæ¶Aa L�aAG�¶ ^ D<SRZIM�NvFk��ScZ�Q6KvFkLW� � F�J ^k� L�­«FHK�Z��
KY��F¸NYF�L�K ^ VÔKY��F8Z��2Q6M�KvF�N ¨ �«FkZWKvS ^ J � ¨(¥ M�NYF�L�F�JAK�L±L ^ GIFIM`Q6NYKvSRZW�bDRQ6N � QkNYS<FHKYS<F�L ^ VÔL�aAGª¶ ^ D<ScZ
M�NYFk�ASRZ�QkKYFkL ¨�= ��F�FW»¸Z[S<F�J2Z[a�Q6J`�íL�K¬aAD<F ^ V�Q6J`Q6D<abL�ScL¾ScL¿Q�S�FkZ[KYFk�Ø¶Aa � ^k� G¸Q6JAa�è«�2Q6JAKYS#KYS#FkL
Q6NYF�Z ^ J2L¬KYN_Q6S<JbFk�Ø¶Aa�FkQ�Z��ØMbNYFk��ScZ�Q6KvFIQkJ2� � ��FHKY��F�NeKv��FIè«�2QkJ�KvS<KYS#FkL�G ^ ��F�D#Fk��Q6NvF � Q6NvSRQ6¶bD<F
Z ^ JAKYF�JAK�L ^ N�Z ^ JAKYF��AKYD#FkLYL � QkD<��F�L ¨ �«FkZ[KYS ^ J � ¨ Xª��ScLYZW�2LvL�FkL�� ^6� ��S"S�F�NvF�J�KgM�N ^´� N_Q6G¯NvF�M�NvFkL�F�Jb�
K�Q6KvS ^ J2LUVXN ^ G¯dÚ�2QkM�KYF�N X�Z�QkJ�¶2F¿�`L�Fk�IV ^ NPM�NYFk�ASRZ�QkKYFeM�N ^ M2Q � Q6KvS ^ J ¨ � FkZWKYS ^ J � ¨ j ��FkLvZWNYS#¶2FkL
KY��F¿VXN_Q6GIF �g^ Nv­ ^ V.M2QkS<N � SRL�F±D#S<J�F�Q6NPFkè��`Q6D<S#KYS#FkLUFH��M�D ^ S#KYFk�¸S<J�KY�bF±S<JAKYF�NvM�N ^ ZWF�����N�QkDEQkJ2Q6D#a�L¬SRL
^ V�dÚ�`Q6M�KvF�N i ¨ �«FkZWKvS ^ J � ¨ � �AFkLYZWNvS<¶2FkL?� ^6� K ^ Z ^ Gª¶�S<J�F�L¬a�Gª¶ ^ D<ScZ�M�NYFk�ASRZ�QkKYF±QkJ2��F���MbNYFkL¬�
L�S ^ JÿS#J�V ^ NvG¸Q6KvS ^ JÀS<J ��F�M2F�J2�AF�J2ZWF¸KYF�L�KYS#J � Q6J`� ^ Kv��F�NªQkJ2Q6D#a�L¬SRLªQ6J2� ^ M�KvS<GIS#¹kQ6KvS ^ J K�Q´L�­bL ¨
�«FkZWKvS ^ J � ¨ i ��FkLvZWNYS#¶2FkL�KY�bF?F��AKYFHJ2L�S � FtMbNYS ^ N ��^ Nv­ ^ JIL¬a�Gª¶ ^ D<ScZtM�NvFk��ScZ�Q6KvFkLW�«QkJ2���«FkZWKvS ^ J � ¨Â£
� S � F�L ^ ��NPZ ^ J2ZWD#�2L�S ^ J2L ¨

kPm?> ¯.w2|�°+Ø:w�°�|2qC{Û�Ün |2qExÑÙIØ�uEw2q�F
= ��F L�aAG�¶ ^ D<SRZINvF�M�NYF�L�F�JAK�QkKYS ^ J ^ VªdÚ�2QkM�KYF�N j M�N ^ ���2ZWFkL[�UV ^ NIFkQ�Z�� F��AM�NYF�LYL�S ^ J:�.F�S#KY��FHNIQ
��J�SRè«��FeJ2QkGIF��&V ^ N.F��AKYF�NvJ2Q6D�S<J�M��bK�L.Q6J`� ^ Kv��F�N.��Jb­�J ^k� Q6¶�D#F � QkD<��FkL ÁÚ^ N�Q±Z ^ G�M�D<F�KvF � N�QkM��
L�KYNv�2ZWKv��NYF«� � � ^ L¬F?D#FkQ � FkL:Q6NvF�Z ^ J2L�K_Q6JAK�L ^ NÚ��J�SRè«��FgJ2Q6GIF�LW�´Q6J2� � ��SRZ��±ZHQ6Jª¶ºFPZ ^ GIM2QkNYFk� ^ N
Z ^ Gª¶�S<JbFk� � S<Kv�¿Kv��F � Q6D#��F � N�QkM��2L�V ^ N ^ Kv��F�N4F���MbNYFkLvL�S ^ J2L ¨ �«aAG�¶ ^ D#SRZ�MbNYFk��ScZ�Q6KvFkL:F�J2Z ^ GIM2Q�LvL
QîG ^ NYF � F�J�F�N_Q6D4QkJ2� M ^ KvF�JAKYSRQkD<D#a � Q � ��F±L¬F�K ^ V4V�Q�Z[K�LAã

~ ÕEâ%\ºÐvÓ«ó�Ð���ðAÓ�ÕEâ<Ò'â0ÐIáDz � S � F.Fkè«�2QkD<S<K¬aeNYFHDRQ6KvS ^ J2L ^ J � QkD<��F�L � S<Kv� ^ ��KÊLYQ�aAS<J � � ^6� Q6JAa ^ J�F
^ VÚKv��F�G
SRL.Z ^ GIM���KvFk�
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~ ÕEâ%\ºÐvÓ«ó?â%\ºÐ��Hð�Ó�ÕEâ<Ò�â0Ð=á5z � S � F�¶ ^ ��J2��L ^ J�� ^k� Q6J��bJ�­�J ^6� J � QkD<��F±G¸Q�a � QkNYa«�àM ^ KYF�J��
KYScQ6D<D#a�S#J¸KYF�NvG¸L ^ V ^ KY��F�N � Q6D#��FkL

~ óYÓ!\�òAÐ=á`z V ^ NeQ � S � F�J � QkD<��F �ºJ ^ K.²¬�2L�K��bM�M2F�NeQ6J`� D ^6� F�NP¶ ^ ��J2��L�¶��bK¿L¬KYNvSR��F�S<J�V ^ NY�
G¸Q6KvS ^ J

~ ï�Ó«óOâRÓ!\	ÝWÐ�S#J�V ^ NvG¸Q6KvS ^ Jñð � ^k� Q � QkD<��F«��L��2Z��rQ�LIKv�2Q6K ^ V QíD ^«^ M�� � QkNYScQ6JAK � Q6NvSRQ6¶bD<F
^ N ^ VPQ8L���¶`LYZWNvS<M�KvFk�ØQkNYN_Q�a�NvFWVXF�NvF�J2ZWF«�ÌZ��2QkJ � F�L � S<Kv�íL¬�2Z�ZWF�LYL�S � F±D ^«^ MíS<KvF�N�QkKYS ^ J2L ^ N
L���¶`LYZWNvS<M�K_L

� SRL.S<KgG ^ J ^ K ^ J�SRZHQ6D<D#a�S#J2ZWNvFkQ�L¬S<J �±^ NP��FkZWNvFkQ�L¬S<J � Û
� � ^ FkLPS<K�F � F�N�NvF�M2FkQ6K�Q � Q6D<�bF�Û

V J8M�NYS#J2ZWS<MbD<F«� � F�Z ^ ��DR�±²¬F�KYKvSRL ^ J ^ ��N�Q6J`Q6D<abL�ScL ^ VgL�aAGª¶ ^ D<ScZUF��AM�NvFkLYL¬S ^ J`L?QkJ2����F�Q6D ^ JbD<a
� S<KY�ÀKY��FIG ^ NYF � FHJ�F�N�QkD �g^ NYDc� ^ VPMbNYFk��ScZ�Q6KvFkL ¨ V JíM�N_Q�ZWKvSRZWF«��L�aAG�¶ ^ D<SRZ¿FH��M�NvFkLYL¬S ^ J2L¿QkNYF¸Q
� Q�a ^ VÊ�2Q6J2�AD<S<J � Q¸L¬MºF�ZWSRQkD�ZHQ�L�F�Z���FkQ6MbD<a8Q6J2� FW»¸Z[S<F�JAKYD#a ¨ B�»¸ZWS#F�JAKeQ6J2QkD<abL�ScL ^ V.Fkè«�2QkD<S<K¬a
M�NYFk�ASRZ�QkKYFkL¿ScL � F�J�FHN�Q6D#D<a D<S#GIS<KvFk� K ^ D<S#J�FkQ6N±FH��M�NvFkLYL¬S ^ J2LW� � ��F�NvFkQ�L¿Kv��F¸M2Q6KvKYF�NvJ��0G�Q6K�Z���S#J �
KYFkZ���J�Scè���F�L ^ VÊdÚ�2Q6M�KvF�N j QkM�M�D<a¸K ^ QkJ�a¸Z ^ GIM�D#F�KYFPF��AM�NYF�LYL�S ^ JÌz KY�2QkK?ScLW�2Q6JAa¸F��AM�NYFkLvL�S ^ J
VXNYF�F ^ V���Sc����F�J:���bJ2Q6J2QkD<aA¹�Fk�INYF[VXF�NYF�J`ZWFkL ^ NPL�Sc��FeFAS�FkZWK�L ¨

¨à9RÃ�90�  e3k5��4-�£«÷Rªk5;¤±�º�edÔ÷�3k-0÷öº4ÇX5R¤ª�23��2�ede÷�ÇX145R¤Gò
OhNvF � S ^ �`L¿NYFkL¬FkQ6N_Z�� �2Q´LW� � S#KY�íVXF � F���Z[F�M�KYS ^ J2L¸�Ûü+« ¤�¥k§ � � F�JbF�N�QkD<D<a NYFHD<S<F��ØF�S<Kv��F�N ^ JÿL¬a�G��
¶ ^ D<ScZ F��AM�NYF�LYL�S ^ J2L ^ N�L�aAG�¶ ^ D#SRZ�MbNYFk��ScZ�Q6KvFkLW�g¶���KIJ ^ K�¶ ^ KY� ¨ OENYF���SRZ�QkKYFkL¿�`Q � F8KY��FHNYFWV ^ NYF
�2L��2QkD<D#a�¶2F�F�J���FW½2J�F�� ^ JIKY��FÔZW��NYNvF�JAK�Z ^ JAKYF�JAK�L ^ V � QkNYSRQk¶�D<F�L�� d ©e£ ¡����eQ6N £ i � V « =.¤A¦�§®¨�= ��SRL
Z ^ GIMbD<SRZHQ6KYF�LtQkJ2Q6D#a�L¬SRL.S<J¸K ��^ G¸Qk² ^ N � Q�a�L ¨

ËÈ¤9¤�-X/2��Ï 5A��ª�¤±3k5AÏæ�«È�5s¢�3k5A��-�£«÷Rªk5;¤�9?° �bF�JIQ � QkNYSRQk¶�D<FPSRLÚQ´LYL�S � J�F�� QeJ�F � � Q6D#��Ff�0��J�NvF��
DRQkKYFk��K ^ S#K�L ^ DR� ^ J�F Á �:KY��FHJ�S<K�Gª�2L�KP¶2F�NvF�G ^k� Fk��VXN ^ G¯Kv��F±M�NYF���SRZ�QkKYFªL¬F�K?V ^ NeKv�2Q6K
M ^ S<JAK ¨�V V4Kv��F ^ DR�IM�NvFk��SRZHQ6KYF�LhNvF�DRQkKYFPKY��F�G ^ ��SÂ½`Fk� � QkNYSRQk¶�D<F�K ^¿^ KY��FHN�LW�AKY��F�M�NYFk�ASRZ�QkKYF
L�F�K_LU�bMà�bQ6KYF���Z�QkJ ¶2FeDRQkN � F ¨

É:�2Ï 5IÈ2÷�ÇX1�5;¤±÷�3k5��45�È�5A3µ¤Oªk�2365A�Ú9�V V Q � QkD<��F�ScLIJ�F � F�N¸LvQ � Fk�ÿK ^ Q � QkNYSRQk¶�D<F �?KY�bF�JÑS#K
Z�Q6JbJ ^ K�¶ºFªNYF�Q�L ^ J�Fk� Q6¶ ^ �bK±��S#NYFkZWKvD<a � S<Kv�ØMbNYFk��ScZ�Q6KvFkL ¨�° ��F�JÀQ ¶�N_Q6J2Z�� Z ^ J`��S<KvS ^ J
S<J �«^ D � FkL?Q8Z ^ G�M2Q6NvSRL ^ J ^ VPD#S<J�FkQkN�F��AM�NYF�LYL�S ^ J2L�S#J � Q6NvSRQk¶�D<FkL[�:F ¨��b¨ �6� ¥ ¼ Ò � Á �:S<K�Z�Q6J
¶2F�S#J�KvF�NYM�NvF�KYF���Q�L�QIM�NYFk�ASRZ�QkKYF ^ J KY�bF � Q6NvSRQk¶�D<FkL�S#J�G¸Q6JAa VXN_Q6GIF �g^ Nv­�L ¨±©?^k� F � FHN��
VXN�QkGIF ��^ NY­bL V ^ N¸�2Q6J2�AD<S<J � J ^ JbD<S<JbFkQ6NIFH��M�NvFkLYL¬S ^ J2L�S<J MbNYFk��ScZ�Q6KvFkLW�.F ¨Û��¨ ����¼ c Ò � Á �
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Q6NvFIJ ^ KªQ´L¾M�NvFkZWScL�F ^ N¿F[»¸ZWS#F�JAK ¨ > F�JbF�N�QkD<D<a ��J ^ J�D<S#J�FkQ6NeNvF�DRQkKYS ^ J2L¿QkNYFIS � J ^ NYFk� S<J Q
� Q6NYScQ6¶�D#F��X¶2Q�L¬Fk��VXN_Q6GIF �g^ Nv­ ¨ �

O�Q6NYKvD<aíV ^ N�KY��FkL¬F�NvFkQ�L ^ J2L[�U¶b��KIM�NvS<G¸QkNYS<D#a�V ^ NIKv��F � NYFkQkKYFkL¬K¸Z ^ GIM2Q6KvS<¶�S#D<S#K�a � S#KY� ^ ��N
L�aAG�¶ ^ D#SRZÚF���MbNYFkLvL�S ^ JªQ6J2QkD<abL�ScLt�AFkLYZWNvS<¶2Fk�¿S#JIdÚ�2Q6M�KvF�N j �«M�NvFk��SRZHQ6KYF�LEL�� ^ ��DR�±¶2F?G�Q6S<JAK�QkS<J�F��
^ J¸KY��F � QkD<��F�L ^ VhL�aAG�¶ ^ D#SRZ�F��AM�NvFkLYL¬S ^ J`L��®Q´L�SR��FHJ�KvSÂ½2Fk�±¶Aa � Q6D#��F�JA��Gª¶ºFHN�L Á �«J ^ K � Q6NvSRQk¶�D<FkL ¨
= ��SRL:M�N ^k� SR��F�L�QPZ ^ G�G ^ J�¶`Q�L�ScLÌV ^ NEKY�bF��AFk���2ZWKvS ^ J2L ^ V�F���MbNYFkLvL�S ^ JeNYF � NvS<KYS#J � Q6J2�eM�NYFk�ASRZ�QkKYF
M�N ^ M2Q � Q6KYS ^ J:� � S<KY�8Q±NYF�DcQ6KvS � F�D#a±ZWD#FkQ6J8��S � ScL�S ^ J ^ VhDRQ6¶ ^ N9ã

~ BE��KvF�J2��Fk� � QkD<��F±JA��Gª¶ºFHNYS<J � �XM2Q6KvKYF�NvJ��0G�Q6K�Z���S#J ��� S#KY� NYF � NvS<KvFkL Á Sc��F�JAKYSñ½2FkL.F���MbNYFkL¬�
L�S ^ J � QkD<��FkL�Kv�2Q6K�Q6NvF�Z ^ GIMb��KYFk�±VXN ^ G KY��F�LYQkGIF�S#J�M���K_L � S#KY�¸KY��F�LvQ6GIF ^ M2F�N�QkK ^ N_L ¨

~ OENYFk��ScZ�Q6KvF�M�N ^ M2Q � Q6KvS ^ J ��F�NYS � FkL�V�Q�ZWK_L.Q6¶ ^ �bK�KY��F�L�F � Q6D#��FkL�Kv�2Q6KPQkM�M�D<a�S<J¸M2Q6NvKYScZW��DRQkN
Z ^ JAKYFH��K_L ¨

�P^ KYF�KY�2QkK.KY��F�G�FkQ6J�S#J � L ^ VÚL¬S<J � D<F���Q�LvL�S � J�GIF�JAK � Q6D<�bFkL�QkNYF�J ^ K.KYS#Fk�îK ^ Z ^ JAKYFH��K ¨ �«S#J2ZWF
KY��F�a�Q6NYFeJ�F � F�N�NvFk��FW½2JbFk�à� � FeJ�F � FHN�J�F�F���K ^ ��SRLvZ�Q6N_�¸Q¿M�NYFk�ASRZ�QkKYFe���bF¾K ^ KY��F�L¬SR��FeFAS�FkZWK_L
^ V�L ^ GIF�L�K�QkKYF�G�F�J�K ¨ ü?F�M2F�J`��S<J ��^ JIKv��F�F��bQ�Z[KhVXN_Q6GIF ��^ Nv­¿�2L¬Fk�à�«KY�bSRL�ZHQ6J�Q6D<D ^k� L�� ^ NYK�Z[��K�L
K ^ NYFk���`ZWF�KY�bF¿QkG ^ �bJ�K ^ VEM�N ^ M2Q � QkKYS ^ J ¨

¨à9RÃ�9&Ã ÉÌ5�ÇRÍ, ¾3k5A��-�£«÷Rªk5;¤ ï}ákÖ ôI5�ÇX÷Rªk-X�2��÷bÇ� e3k5��4-�£«÷;ªk5R¤
= ��FeJ���Gª¶2F�N ^ VÚL¬F�M2QkN�Q6KvF � QkD<��F�L.Z ^ J2L¬KYN_Q6S<JbFk� ¶AaIQ¿MbNYFk��ScZ�Q6KvFeSRL�Q±G¸Q6² ^ NtVXFkQkKY��NvFeS<JIF � QkD<�
�2Q6KvS<J � QîMbNYFk��ScZ�Q6KvF?VXN�QkGIF �g^ NY­ ¨�° F���FW½2JbF¾K �g^ G¸Q6² ^ NÊZ�Q�L¬FkLAã

¡ 5/|���-%ªk-X�º�,}ôó Ð�Õ Ã.ô�ó�ÐI]!â%Ý�Ó�Ò�Ð=áhZ ^ J`L�KYN_Q6S#J�Kv��F � Q6D#��F ^ V ^ J�F�J ^ J��®Z ^ J2L¬K�Q6JAK.F��AM�NYF�LYL�S ^ J � ��SRZ��
SRL�G¸QkJ�S<Mb��DRQkKYFk�IQkK ^ GISRZ�QkD<D#a��XKY�2QkK?ScLW� � S#KY� ^ ��KPNYF � Q6N��¸K ^ S<K_L�S<JAKYF�NvJ2Q6D4L¬KYNY�`ZWKY��NvF Á ¶Aa
KY��FeM�NvFk��ScZ�Q6KvFÔVXN_Q6GIF ��^ Nv­ ¨

¡ 5/|���-%ªk-X�º�,}ôõ Ð�ÕñÓ�Ò�â%Þ!\�Ó�Õ2ô�ó�ÐI]!â%Ý�Ó�Ò¬Ð=áPZ ^ J2L�KvN�Q6S#J�G��bD<KYS#M�D<F�F���MbNYFkLvL�S ^ J2L � ��SRZ���QkNYF±G¸QkJ�S<M��b�
DRQkKYFk�IS<J`��F�M2F�J2��FHJ�KvD<aª¶�aIKv��FeM�NYF���SRZ�QkKYF?VXN_Q6GIF ��^ Nv­ ¨

= �bF±LYQkGIF�V�Q�ZWK�Z�QkJ�¶2F¿G¸QkJ�S<Mb��DRQkKYFk�¸Q�L.F�S#KY��F�N.­AS<J`� ^ VgM�NYFk�ASRZ�QkKYF!¦AS<K���F�M2F�J2��L ^ J�Kv��F
VXN�Q6G�F ��^ NY­ ¨ f ^ NeF��bQ6GIM�D#F«��KY�bF�D#S<J�FkQkN�Fkè«�2Q6D#S<K¬a�ö ø�÷ Y Y ¥ ZHQ6J ¶ºFªQ8L�F�DñVgM�NYFk�ASRZ�QkKYF ^ J
KY��F � Q6D#��F��4ö øu÷WÁÚ^ NPQîNvF�DRQkKYS ^ J2Q6D:MbNYFk��ScZ�Q6KvF ^ J8KY��F � Q6D#��FkL�öIQkJ2� ÷H¨

�=ð?r5kml(t���y(�O���A��r�h�q�r-zìy(�+�Oj��p�Okml�j)r'� ��k}t�r=���*��k}z�r-x��O��|!o}�)j�h�g-k}�²t�h�y(l(l!z,km��y(��j�lEk}h�r��)�O��l(y(��rIkm�pr'������r-t�t�y(�O�)t
kmt�j���km��k}l(n�ø-rI�µk}h��Az~yEg��Ok}l(j�r-t�y(�vl(y(��rIk}��r'������r-t�t�y��A��tI�1�pq)r,�9yiù!r-��r-��g'rYy(t�h�q�kmhw�Ah�q�r����7��kmz~r-x��O��|2t��O��l(n
kml(l��}xÈh�q�y(tph���r=k}h�z�r-�9h��7�O�p�Okml(j�r-tpg'j�����r-�9h�l(n+��r-t�yE�9y(����y(�~�Ok}��yEk}��l(r-t=�
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¨à9RÃ�9<7 y��2Ï�º�-X��-X�4/U e3k5��4-�£«÷Rªk5;¤
= ��F�NYF�QkNYFeK ��^ ¶2Q�L¬SRZ ^ M2F�N_Q6KYS ^ J2L.K ^ ¶2FeMºFHN�V ^ NvGIFk� ^ J�L¬F�K�L ^ VÚM�NYF���SRZ�QkKYFkLOãiú
y��ºÏÆ¢Ú��¤�-%ªk-0�2� �üû Á ã � ��F�J � F���ScLYZ ^k� F�NÚKv�2Q6KgG���D#KYS#M�D<FÚM�NvFk��SRZHQ6KYF�LtQkM�M�D#aIL¬S<Gª��D<K_Q6J�F ^ �2L�D#a«�

� FÀZ�Q6J Q�LvL���G�FØKv�2Q6K8Q6D#D�Q6NYF KYNv��F ¨
= ��F Z�� ^ SRZWF ^ VªJ2QkGIF�SRLIS<JA�2��F�J2Z[Fk�ÿ¶�a Kv��F
L��2ZHZWFkLYL¬S � FeQkM�M�D#SRZ�QkKYS ^ J ^ V�M�NYFk�ASRZ�QkKYFkL.Q´L � F¿�AFkLYZWFHJ2�IM2Q�L¬K�Z ^ J2��S#KYS ^ J2Q6D:¶bN�Q6J`Z���F�L ¨

Ü�5A3k/25 �üý Á ã � �bF�J � F���ScLYZ ^k� F�N±Kv�2Q6K¸�AS"S�F�NYFHJ�KªL¬F�K�L ^ V�M�NvFk��SRZHQ6KYF�L±Q6M�M�D#a ^ Jr��SESàFHNYF�JAK
F��AFkZW��KvS ^ J`L ^ VeKY��F·LYQkGIF�Z ^ �AF«� � F·Z�Q6J ^ J�D<a Q´LYL��bGIF�Q�M�NYF���SRZ�QkKYF8KYNY�bF ^ J F � F�NYa
F��AFkZW��KvS ^ J�SñV.S#K¾FH��ScL�K�LPS<JÀQ6D<DÚKv��F ^ NYS � S<J`Q6DgL�F�K_L ¨¸= ��F�Z�� ^ ScZWF ^ VÊJ2Q6GIF±NvFkL��bD<K�L?VXN ^ G
KY��F��2L�F ^ VgKY��ScL ^ MºFHN�Q6KvS ^ J � ��F�J�M�N ^ M2Q � Q6KvS<J � L¬F�K�L?K ^ Q�GIFHN � F��Â² ^ S#J Á M ^ S#J�KPS<J�Kv��F
Z ^ JAKYN ^ Dà� ^k�Ý� N�QkM�� ¨

V JªG¸Q6JAaeM�NYF���SRZ�QkKYF�VXN_Q6GIF �g^ Nv­�L[��S<KEScLEFkQ�L¬S<F�NEK ^ Z ^ J2L¬KYNv�2ZWKgQ�M�NYFkZ[SRL�FPZ ^ GIM ^ L¬S<KvS ^ J±Kv�2Q6J
Q?M�NYF�ZWSRL¬F�GIF�N � F«� ^ NEF � F�J�QkJ�a�GIF�N � FgQ6KÚQkD<D ¨�V V�FkQ�Z��¿MbNYFk��ScZ�Q6KvFgL�F�KENvFkL�KvNYScZWK�L4L ^ GIF � QkD<��F�L�K ^
QIZ ^ J � F��INvF � S ^ J:��KY��F�J·Z ^ G�M ^ L�S#KYS ^ J�S#J�KvF�N�L¬FkZWK�L�Kv��F¿NvF � S ^ J2L[�àM�N ^ ���2ZWS#J � QIZ ^ J � FH�INYFkL¬��D<K ¨
ý F�N � S<J � ��JbS ^ J`L�KY��FeNYF � S ^ J2LW�AM�N ^ �A�2ZWS<J � Q¿M ^ KvF�JAKYSRQkD<D#a�J ^ J���Z ^ J � F��ªNYFkL¬��D<K ¨ d ^ J`L�SR�AF�N?Kv��F
Z�Q�L¬F ^ VgZ ^ J2L�K_Q6JAK?¶ ^ �bJ2��LAã

~ � ¦ ã � § ûÀ�[XÑã £�§>þ �[X?ã � §
� ¦ ã!X § ûÀ� � ã £�§>þ ÿ �0S ¨ F ¨ �AZ ^ J�KvN�Q´��SRZWKvS ^ J Á

~ � ¦ ã � § ýÀ�[XÑã £�§>þ � ¦ ã £H§
� ¦ ã!X § ýÀ� � ã £�§>þ ¦ ê ¥ ê}XAê � ê i ê £�� � ¦ ã £�§

�«K�Q�aAS<J � S#J Kv��F�VXN�QkGIF ��^ NY­ ^ VgQ±Z ^ J � F��IL¬F�K.G¸Q�aªNYFkè«��S<NvFeQ6J8S<GIMbNYFkZWScL�F.GIFHN � F ^ M2F�N�QkKYS ^ J ¨
f`�bNYKY�bF�NYG ^ NYF«�´GIF�N � S<J � L�F�K_L�Z�QkJIM�N ^ �A�2ZWF�F�G�M�K¬a¾S#J�V ^ NvG¸Q6KvS ^ J:� � ��S#D<F�Z ^ GIM ^ L�S<J � L¬F�K�LgZ�Q6J
G ^ NvFUVXNvFkè��bF�J�KvD<a LYQ6D � Q � F�L ^ GIF�Kv��S<J � ã�SñV4K ��^ L¬F�K�LgZ�Q6JbJ ^ K.¶2F�M�NvFkZWScL�F�D#aªZ ^ GIM ^ L�Fk�à� � FeZ�Q6J
Q6KPD<FkQ´L�K.M�ScZ�­ªKY��FeG ^ L�KgS<J�V ^ NYG¸QkKYS � FPS<JbM���KPL�FHKPQ�L.KY��FeNYF�L���D#K ¨

ù F�Z�Q6�2L¬F¿GIFHN � F ^ M2F�N�QkK ^ N�L?G¸Q�aI¶2F�S<GIM�NvFkZWScL�F«�«Z ^ GIM�D#SRZ�QkKYFk����Q6J`� F��AM2F�J2L�S � F«� � F±Z ^ J��
L�SR�AF�N.¶2F�D ^k� KY��FeFAS�FkZWK_L ^ VÚS � J ^ NYS#J � L ^ GIF ^ NPQ6D#D:GIF�N � FkL ¨

kPmol n |2qExÑÙIØ�uEw2q n |2{]C¾u,�guhw�Ùv{ÚÖ A |ºu,C=EGF

dÚ�2Q6M�KvF�NvX � S � FkL¾�`L±L�F � F�N_Q6DÚM�N ^�� N_Q6G V ^ NvG¸L � �bSRZ�� Z�Q6JÀ¶ºF¸�2L¬FWVX��DgS<JíM�NvFk��ScZ�Q6KvFIM�N ^ M2Q6�
� Q6KvS ^ J ¨�= ��F¸L¬S<GIMbD<FkL¬K?ScL¾KY�bF¸Z ^ JAKYN ^ D#�&� ^k� � N�Q6Mb�:��V ^ N � ��SRZ�� � FIZHQ6J ��F[½2J�F¸Q8��Q6K_Q�� ^k�

��à��Oz����At�y(h�y(�A��y(t g'�A���'j���g'h�y(�O�µ�}������rI�9yEg-kmh�r-t+k}���0y��9h�r-��t�rIg'h�y(�A�v�}�Lh�q�r�t���kAg'r-t��}�5k}l(l(�}x�rI�Ñ�Ok}l(j�r-t=o	xpq�y(l(r
z�r-���ArLy�tp�9y(t��ij���g'h�y��A�+�}���)��rI�9yEg-kmh�r-t�km����j��)y��A�+�}���Okml(j�r�t���kOg'r�tI�



¦�þ X

Q6J2QkD<abL�SRL.VXN�Q6G�F ��^ NY­IK ^ Z��bFkZ�­�KY��F�FAS�FkZWK ^ VgF � F�Nva¸Q�LvL�S � J�GIF�JAK�Q6J2��F � FHNYaI¶�N_Q6J2Z�� ^ JØKv��F
L�F�K_L ^ VÊM�NYF���SRZ�QkKYFkL ¨I©?^k� F � F�N���KY��ScL¾G¸Q�a � Q´L�KYF�Q � NvFkQ6K ��FkQkD ^ V.FAS ^ NYK¿FH��QkGIS<J�S#J � L¬K�Q6KvF��
GIF�JAK�L � ��ScZ��À� ^ J ^ K±Q9SàF�ZWK¿Kv��F�MbNYFk��ScZ�Q6KvFkLW� ^ N � ��SRZ��íQ9S�FkZWK¿MbNYFk��ScZ�Q6KvFkL�S<J �«^ D � S#J �I^ JbD<a
Q�VXF �Ý� Q6NYScQ6¶�D#FkL ¨e° FªL�� ^k� � ^k� Z ^ J�KvN ^ D<����F�M2F�J2��FHJ2ZWF±QkJ2����QkK�Q�� ^6� � N�QkM��2LeZ�Q6J�MbN ^k� Sc��F
Z ^ GIM`Q6N�Qk¶�D<F�NYFkL¬��D<K_L � S<KY�¸¶2F�KvKYF�N.F��AM2FkZWKvFk�IMºFHN�V ^ NvG¸Q6J`ZWF ¨

¨à9#7:90� y��2��ª�36�2ÇP,.Ç0�«� ��3k÷	¢�Å
= N_Q���S#KYS ^ J2Q6D���QkK�Q�� ^6� Q6J2QkD<abL�SRL.GIF�Kv� ^ ��LgZ�Q6J8¶ºFe�2L¬Fk� K ^ M�N ^ M2Q � Q6KvFªQ6NY¶bS<KYN_Q6Nva¸L�F�K_L ^ VES#J��
V ^ NYG�Q6KYS ^ J ^k� F�NEKv��FPZ ^ J�KvN ^ D�� ^k� � N�QkM�� ¨E° F.J�F�Fk� ^ JbD<a±�AFW½2J�F.Kv��F?MbNYFk��ScZ�Q6KvFkL�K ^ ¶2F.M�N ^ M��
Q � QkKYFk�¸QkJ2�¸Q6M�M�N ^ M�NvSRQkKYF�VX��J2ZWKvS ^ J2LhV ^ N�KY�bF�FAS�FkZWK_L ^ VhZ ^ J�KvN ^ D#�&� ^6� Z ^ GIM ^ JbF�J�K_L��Û@��A �¡ i §�¨
@ ]«Ó�Ò�Ó��~Þ/Õ Ó!\�Ó�Õ9×9á2â"áìÃHóvÓ!ß�Ð�ÕLÞ«ó	��Z ^ J2L¬SRL¬K�L ^ V

~ @ÿL¬F�KDR ^ V � QkD<��F�L�K ^ ¶2F.M�N ^ M2Q � Q6KYF�� ¨ f ^ NE�2L[��KY�bSRL:SRL:KY��FÊL�F�K ^ V�L��b¶2L�F�K_L ^ V�M�NvFk��ScZ�Q6KvFkL
VXN ^ GzQ6J·Q6M�M�N ^ M�NvSRQkKYF¿�bJ�S � F�N_L�F���L��2Z��8Q�L.D<S#J�FkQ6NgS<J�F�è��2QkD<S#KYS<F�L Á�¨

~ @ L¬F�K ^ V�Ò®óvÓ!\Pá;ÃkÐ[ó�ÃHðR\�ÝWÒ'â%Þ!\!á¾VXN ^ G R K ^ Rg�EQkJ2�íQ¸GIF�KY� ^ � ^ V���F�NYS � S#J � Q KvN�Q6J`LoVXF�N
VX��J2ZWKvS ^ J�V ^ N?F�Q�Z�� ¨

~ = ��FeGIF�N � F ^ MºFHN�Q6KvS ^ JÜýg��K ^ ¶2F¿QkM�M�D#S<Fk�¸Q6KÚ² ^ S#J2L�S<J¸Kv��F�Z ^ JAKYN ^ Dà� ^k�r� N�QkM�� ¨
 �L�S<J � KY��F Z ^ JAKYN ^ D:� ^k� � N�QkM�� Q6D#D ^k� L�Q�G ^ NYFeF��A�2Qk�2L�KvS � FeM�N ^ M2Q � Q6KvS ^ J ^ VgM�NvFk��ScZ�Q6KvFkL

KY�2QkJ Kv��FeZ ^ J�KvN ^ Dà�AF�M2F�J2��F�J`ZWF � N�QkM�� ¨gù�^ KY��GIF�N � FkL ^ V�Z ^ J�KvN ^ D:Z ^ J2��S<KvS ^ J2L�QkJ2��GIF�N � FkL ^ V
� QkD<��F�L.Z�Q6J8¶ºFe�2QkJ2��D#Fk� ¨

~ ý F�N � FkL ^ VPZ ^ J�KvN ^ DhZ ^ J2�AS<KYS ^ J2LP�2Q6M�M2F�J ^ JbD<a�S#J���J2L¬KYNY�`ZWKY��NvFk��Z ^ ��F � � �bF�NYFªQIJ ^ ��F
G¸Q�a��`Q � F�G���D#KYS#M�D<F.S#J2Z ^ G�S<J � Z ^ JAKYN ^ D4��F�M2F�J`��F�J2ZWF�L ¨

~ ý F�N � FkL ^ V � QkD<��F�L?�2Q6MbMºFHJ Q6JAa�KYS#GIFeKY��F�NvF±SRLeQIGIF�N � F¿S#JØKv��FªZ ^ J�KvN ^ DE� ^k� � N�QkM��:�
¶�NYS#J � Gª��D<KvS<M�D#F±M2Q6Kv�2LîK ^�� F�KY��FHN � ��F�NYF�KY��F�NvF¸G¸Q�a�¶ºF8Q���F[½2J�S<KvS ^ JÿQ�VXKYF�N±Kv��FIM�NvF��
� ^ G�S<J2QkK ^ N ^ VEKv��FeGIF�N � F ¨

OENvFk��SRZHQ6KYFÊQ6J2QkD<abL�ScLEZ�Q6J±MbN ^ ½`K�VXN ^ GCQPG ^ NvF��AF�K�QkS<D<F��0T /91 ��S<J � ��SRZ��±QkD<DbQ�LvL�F�NvKYS ^ J2LÚQ6J2�
M ^ KYF�JAKYScQ6D:F�NvN ^ N.M ^ S<JAK�L.QkNYFeKYNvFkQ6KvFk�¸Q�L.Z ^ J2��S<KvS ^ J2Q6D4Qk¶ ^ NYK_L ¨.= ��F�NYFkL¬��D<KvS<J � dgf >Ý^ ¶2LYZW�bNYFkL
G��2Z���M�N ^�� N_Q6G L�KvNY�2Z[KY��NvF«��¶��bK � S<D<DÚF��AM ^ L¬F G ^ NYF�Z ^ J�KvN ^ DÊZ ^ J`��S<KvS ^ J`L ¨ = ��F¸LvQ6GIFIKvNYScZ�­
Z�Q6J8¶ºF��2L�F�� K ^ ¶���S#DR�8QîG ^ NYFe�AF�K�QkS<D<F�� Z ^ JAKYN ^ DE�AF�M2F�J2��F�J`ZWF � N�QkM��<� � ��SRZ�� � S#D<D�D ^«^ ­8D<FkLvL
L�KYNv�2ZWKv��NYFk�I¶2FkZ�Qk�2L�F ^ V�KY��F.²¬��G�M2L ^ ��K ^ VÚJ�FkL¬KYS#J ��Á_¨

= N�Q´��S<KvS ^ J2Q6DES#KYF�N_Q6KvS � FeGIF�Kv� ^ ��L�V ^ Ne��QkK�Q�� ^k� QkJ2Q6D#a�L¬SRL ^ J�KY��FªZ ^ JAKYN ^ D<�R� ^k� Q6NvF±FkQ�L¬S<D#a
F���KvF�J2��F��ÔK ^ Kv��FÚM�N ^ M2Q � Q6KvS ^ J ^ V2D<S#J�FkQkN:M�NYFk�ASRZ�QkKYF � FkZWK ^ N�L ¨4=���^P^ ¶ � S ^ �2L:M�N ^ ¶�D<FHG¸LàQkNYF�Kv��F
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M�N ^ M2Q � Q6KYS ^ J ^ VgF�GIMbK�a�M�NYFk�ASRZ�QkKYFeS<J�V ^ NYG¸QkKYS ^ J�QkJ2��KY�`Q6K�KvF�NYGIS#J2Q6KvS ^ J ScLUJ ^ K � �2Q6N_Q6JAKYF�Fk�
V ^ NPG¸Q6JAa�MbNYFk��ScZ�Q6KvF?VXN�QkGIF �g^ NY­bL ¨

V J ^ N���FHN.K ^¿� �2Q6N_Q6JAKYF�FeKvF�NYGIS#J2Q6KvS ^ J¿V ^ N�MbNYFk��ScZ�Q6KvF�M�N ^ M2Q � Q6KvS ^ J�S<J�ZWabZWD<F�L ^ VEKv��F � Q6D#��F
� N�QkM��:�PKY��F�DcQ6KYKvSRZWF ^ V¿MbNYFk��ScZ�Q6KvF�S#J�V ^ NvG¸Q6KvS ^ J L�� ^ ��DR�ÿ�`Q � F¸½2J�S#KYF��AF�M�KY� ¨ BtQ´Z�� G�F�N � F
^ M2F�N�QkKYS ^ J ^ VÊ��SRL¬KYS#J2ZWKPM�NYFk�ASRZ�QkKYF±L¬F�K�Lf�0J�F�S#KY��FHN�Z ^ J�K_Q6S#J�S<J � KY�bF ^ KY�bF�N Á D ^ L¬FkL?S<JAV ^ NYG�Q6KYS ^ J:�
a�S#F�DR��S#J � Q�L¬G¸Q6D#D<F�NeM�NvFk��ScZ�Q6KvF¸L�F�K�D ^k� FHN¿S<J Kv��FIDRQkKYKvSRZWF ¨�° ��FHJÿQ�DcQ6KvKYSRZ[FI�2Q�L¿Kv��FI½2J�S#KYF
��FkLYZ[F�J2��S#J � Z��`Q6S<J�M�N ^ MºFHNYK¬a«�2Q¾½2J�S#KYFeJA��G�¶2F�N ^ VEGIFHN � F ^ M2F�N_Q6KvS ^ J`L ^ J8��ScL�KYS#J2ZWKgM�NYFk�ASRZ�QkKYF
L�F�K_LUScL � �2QkN�Q6JAKYFHFk�IK ^ M�N ^ ���`ZWF¿Kv��FeF�GIM�K¬aªL�FHK ¨

©P^6� F � F�NH� ^ J�F ZHQ6JrL�S#G��bDRQ6KvF¸KY��F8FW»¸Z[S<F�J2Z[a ^ V QØ½2J�S#KYF�����F�M�Kv�ÿDcQ6KYKvSRZWF ¨ �«S#J2ZWF�D ^«^ M��
� QkNYScQ6JAK � Q6D#��FkLA��ë ^ MºFHN�Q6K ^ N_L Á Q6NYF�KY��FªNYFkQ´L ^ J � �Aa � FªG¸Q�a Z ^ JAKYS#J��2QkD<D#a�M�N ^ M2Q � Q6KvF«� � F
J�F�Fk� Q L�M2FkZWScQ6D�GIFHN � F ^ M2F�N_Q6K ^ N��eZ�QkD<D#Fk� Q¤ÕLâ%]�ÐO\	â%\�ò ^ M2F�N�QkK ^ N���KY�`Q6K¸SRL � �`Q6N�QkJ�KvF�Fk� K ^
Z ^ J � F�N � F¸S<J Q ½2J�S#KYF¸JA��G�¶2F�N ^ V�L¬KYF�M`L�� d.d £�£k§®¨ ü?SESàFHNYF�JAK � SR��FHJ�S<J � ^ M2F�N_Q6K ^ N�L�Z�Q6J ¶ºF
��FW½2J�F��¾V ^ NEFkQ´Z�� � Q6NYS#F�K¬a ^ V�M�NYF���SRZ�QkKYFkL ¨E¼ JbF ^ MbKYS ^ J:�«�2L�F�� ^ JªL��b¶2LYZWNvS<M�K_L ^ VÌQkNYN�Q�a�L�F�ZWKYS ^ J2L
S<J�dÚ�2Q6MbKYF�N ¥ �2SRL�K ^ QkKYK�Q´Z��·Q�Z ^ ��JAKYF�N.K ^ Kv��FeS<J�V ^ NYG¸QkKYS ^ J8Q6J2�¸K�Qk­«F¾S#KP��S<NvFkZWKvD<aªK ^�
 �0J ^
S<J�V ^ NYG¸QkKYS ^ J Á SñVEKv��F�Z ^ �bJ�K.F��bZWF�F���L�L ^ GIFeM�NvFk��FW½2JbFk�IZ ^ J2L�K_Q6JAK ¨
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d ^ JAKYN ^ D:��FHMºFHJ2��F�J2Z[FkLW�AQ�Lg��FW½2JbFk��S<J¸dÚ�2QkM�KYF�N X��AF�J2Z ^ ��FPKY�bF�KYFkL¬K�L � ��ScZ�����FkZWSc��F � ��F�KY�bF�N
^ N�J ^ K.L¬K�QkKYF�GIFHJ�K_LEQ6NvF�F��AFkZW��KvFk� ¨:° ��F�NvFkQ�LÚS<JªKY��FeZ ^ JAKYN ^ D<�R� ^k�ÿ� N�Q6Mb�:��M2Q6Kv�2L�Z ^ NYNvFkL�M ^ J2�
K ^ L�F�è���FHJ2ZWFkL ^ VÔL�K�QkKYF�G�F�J�K_LW�:S<JóT / ú �ÚM2Q6Kv�2L � FHJ�F�N�QkD<D#aíZ ^ NYNvFkL�M ^ J`�ÙK ^ S<J2Z[NYFkQ´L�S<J � D<a�NvF��
L�KYNvSRZWKvFk�IF��AFkZW��KvS ^ J�Z ^ JAKYF��AK�L ¨ �«KYN_Q6S � �AKY�XD<S<JbF¿L¬Fkè«��F�J2ZWF�L ^ VtL�K�QkKYF�G�F�J�K_Lt¶2FkZ ^ GIFeL¬S<¶�D#S<J � L�S<J
T / ú ¨

= �bFkL�FIMbN ^ M2F�NvKYS#FkL�G¸Q6­«F±Kv��FIZ ^ JAKYN ^ Dg��F�M2F�J2��FHJ2ZWF � N_Q6M�� M2QkNYKvSRZW��DcQ6NvD<a�L¬��S<KvFk��V ^ N±QkJ��
Q6D<aA¹�S#J � M�NYF���SRZ�QkKYFkL¿¶`Q�L�F�� ^ J Z ^ JAKYFH��K ¨ @zL�K_Q6KvF�GIF�JAK�³�L¿L�FHK ^ V�Z ^ J�KvN ^ D���FHMºFHJ2��F�J2Z[F�QkJ��
ZWFkL�K ^ N_L?S<J2Z[D<�2��F�L ^ J�D#a¸KY� ^ L�F�L�K�QkKYF�G�F�J�K_L � ��SRZ���NYF�L�KYNvSRZWKPS<K_L?F��AFkZW��KvS ^ J ¨ f���NvKY��F�NvG ^ NvF«�2S<J
¶�D ^ Z�­���L�KvNY�2Z[KY��NvFk�íZ ^ ��F�� � ��F�NYF�Q6D#D.Z ^ J�KvN ^ D<�R� ^k� M2QkKY�2L¾VXN ^ G×Q�¶�N�QkJ2Z��Ø½2N�L¬K±GIF�F�KÔQ6K¿S#K�L
M ^ L�Kv�®� ^ GIS<J`Q6K ^ N Á �ºKv��F�V ^ N � Q6N_��Z ^ J�KvN ^ D4�AF�M2F�J2��F�J`ZWF � N_Q6M��8SRL.Q±KYNvF�F ¨

BÚQ´Z�� M2Q6Kv�ØKv��N ^ � � � KY�bFªZ ^ JAKYN ^ DÚ��FHMºFHJ2��F�J2Z[F � N�QkM���VXN ^ G ��
�����
íK ^ Q¸L�K_Q6KvF�GIF�JAK5R
Z ^ JAKYNvS<¶���KvFkL ^ J�FgM ^ LYL¬S<¶�D#FPZ ^ JAKYN ^ DbZ ^ JAKYF��AKàV ^ N�KY��FgF���F�ZW��KYS ^ J ^ V R ¨�= ��F.Z ^ JAKYN ^ D�Z ^ J2��S#KYS ^ J2L
V ^ N¿Kv��FI¶�N_Q6J2Z���FkL ^ J Q¸M2Q6Kv�íF�J2Z ^ ��JAKYF�NvFk� Q6NYF�Z ^ GIM ^ L�Fk�ØK ^�� S � FªKY��F�L�F�K ^ VPM�NvFk��ScZ�Q6KvFkL
Z ^ JAKYNvS<¶���KvFk� ¶Aa¸KY�2QkK�M2QkKY� ¨,V V�� / ú SRLPQ�KYNvF�F«� � F Q6NYF � ^ JbF!¦ ^ Kv��F�N � SRL�F � F¿Gª�2L�KPQkM�M�N ^ �A�
S<G¸QkKYF�Kv��F ýØ¼ O �0G�F�F�K ^k� F�NPQkD<D:M2QkKY�2L Á L ^ D<��KvS ^ J�¶Aa�Z ^ GIM��bKYS<J � M�NYFk�ASRZ�QkKYF�L�F�K_LUNvFkQ�Z���S#J �
FkQ�Z��¸J ^ ��F«�2QkJ2� GIFHN � S#J � L¬F�K�L�VXN ^ G M�NvFk��FkZWF�LYL ^ N�L ^ VgQ±Z ^ JAKYN ^ Dà� ^k� G�F�N � F ¨
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= �bF�GIFHN � F ^ M2F�N_Q6KYS ^ JØV ^ NeG¸Q6JAa¸M�NYFk�ASRZ�QkKYF¿VXN�QkGIF �g^ NY­bL?ScL?G ^ NvF±F��AMºFHJ2L�S � F±Q6J`�ØD<FkLvL
M�NYFkZ[SRL�F¸Kv�2Q6J Kv��F�Z ^ GIM ^ L¬S<KYS ^ J ^ M2F�N_Q6KvS ^ J ¨ ü?F�M2F�J`��S<J �À^ JÿKv��F��bD<KYS#G¸Q6KvFIFAS�FkZWK ^ J Kv��F
��F�NYS � Fk�¿S<JAV ^ NYG�Q6KYS ^ J:� � F.G¸Q�a � QkJ�KÚK ^ �2Q6J`��D<F�Q�LEG¸QkJ�a�GIF�N � FkL4Q�LtM ^ LYL�S#¶�D<Ff�®�AS<NYF�ZWKYS#J � �2L
K ^k� QkN���L?Kv��F±Z ^ JAKYN ^ Dà� ^k� � N�QkM�� Á � ^ N�J ^ GIF�N � FkL.Q6K�Q6D#D¾��L�� �´� FkL¬KYS#J � KY�bF¾�`L�F ^ VtQîM�Nv��J�Fk�
Z ^ JAKYN ^ DÚ��FHMºFHJ2��F�J2Z[F � N_Q6M�� Á?^ NeL ^ GIF�Kv��S<J � S<J8¶2F�K � F�F�J ¨�=:^ F�D<S#GIS<J`Q6KYFÔQ6D<D�KY��F�GIF�N � FkL.S<J
Q±Z ^ JAKYN ^ D:�AF�M2F�J2��F�J`ZWF � N_Q6M��Ì��M�NY��JbF ^ ��KPQkD<D�S<J2Z ^ GIS<J � Fk� � FkL�K ^ QeJ ^ ��F�� � S<KY��G���D#KYS#M�D<F
S<J2Z ^ GIS<J � Fk� � FkL[�«Q6J2�ªQ��b�±QÔJbF � ����J�DcQ6¶2F�D#Fk�¾S#J��0F�� � F�VXN ^ G���³�L�S<GIGªFk��ScQ6KvFEM�NYFH�®� ^ GIS<J`Q6K ^ N
S<JÏT /21 K ^ ���«NYFHM�NYFkL¬F�JAKYS<J � KY�`Q6K���³�LhFH��FkZ[��KYS ^ J�Z ^ J2�AS<KYS ^ J2LgQ6NvFeZ ^ JAK�QkS<J�F���S<JIKv� ^ L¬F ^ V4S#K�L
M�NYF���� ^ GIS<J2QkK ^ N ¨ � = �bF¾NvFkL��bD<KYS#J � M�Nv��J�Fk�ÏT / ú � S<D#Dà¶2FeS<J � QkD<Sc�îV ^ N ^ Kv��F�N.�2L¬FkL ¨ñÁ

d ^ GIM���KvS<J � M�NYFk�ASRZ�QkKYF.L¬F�K�L ^ JªKY��F.M�Nv��J�Fk�±Z ^ JAKYN ^ D2��F�M2F�J`��F�J2ZWF � N_Q6M�� � S<D#D � S � F��`LhKv��F
LYQ6G�FIQkJ2L � F�N¿V ^ N±¶�D ^ Z�­A��L�KYNv�2ZWKv��NYFk� Z ^ ��F��RV ^ N � �bSRZ��íM�NY�bJ�S<J � ScL¿Q¸J���D#D ^ MºFHN�Q6KvS ^ J Á Q6J2�
G ^ NvFeZ ^ J`L�F�N � QkKYS � FeQ6J2L � F�N_LÊV ^ N?�bJ2L�KvNY�2ZWKv��NYF�� Z ^ ��F ¨
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° FªG��`L�Ke¶2FIZ�QkNYFWVX�bDt� ^6� � F�G�S<�¸M�NYF���SRZ�QkKYFkLe��FHNYS � F���S<JÀ��S"S�F�NvF�J�K � Q�abL ¨ ¢àFHK¾�`L¾G¸Qk­«F
KY��F�V ^ D#D ^k� S<J � ��SRL¬KYS<J`ZWKYS ^ Jpã

y��º��ªk3k�2Ç M�NvFk��ScZ�Q6KvFkL.Q6NvF¿KY� ^ L�F ��F�NvS � Fk�îVXN ^ G Z ^ J2��S<KvS ^ J2Q6D:¶�N_Q6J2Z���FkLO¦�F ¨��b¨ ��VXN ^ G Kv��F±Z ^ J��
KYN ^ D4��F�M2F�J`��F�J2ZWF � N�Q6Mb� ¨

¡ ÷;ªk÷������ M�NYF���SRZ�QkKYFkL�Q6NYF±Kv� ^ L¬FI�AF�NYS � Fk��VXN ^ G¯Kv��F¿V ^ NvG ^ V.F��AM�NYF�LYL�S ^ J2LO¦:F ¨��b¨ ��VXN ^ GøKv��F
� Q6D<�bF � N�QkM�� ¨

= ��F±Z ^ J�KvN ^ D<�R� ^k�Ý� N_Q6M��·Z�Q6J8¶ºF��2L�F���K ^ MbN ^ M`Q � QkKYF±F�S#KY��FHN ^ NP¶ ^ KY�:� � SRQ¿KYN_Q���S#KYS ^ J2QkD�S#KYF�Nv�
Q6KYS � F ^ NPS<JAKYFHN � Q6D�M�N ^ M2Q � Q6KYS ^ J�GIFHKY� ^ ��L ¨

V V � F?­«F�FHM�Kv��FkL�FPK ��^ ­�S#J2��L ^ V4M�NvFk��ScZ�Q6KvFkLÚL�F�M2QkN�QkKYF���JAKYS#D � FPG��2L¬KÚ�2Q6J2�AD<F�Q¿L�aAGª¶ ^ D<ScZ
è���FHNYa«� � F�Z�Q6J¸G¸Qk­«FeL�M2FkZ[SRQ6D:�`L�F ^ V�KY��FHG ¨

~ OE��NYFeZ ^ JAKYN ^ D2M�NYFk�ASRZ�QkKYFkL�S#J �«^ D � F ^ J�D#aIZ ^ J�KvF��AKES<J�V ^ NYG¸QkKYS ^ J:�«L¬F�K�L ^ V:V�Q´ZWK�LEKY�`Q6K�� ^ DR�
SÂV�Q¾L¬K�QkKYF�GIFHJ�K4F��AFkZW��KvFkL ¨:° ��F�JªM2F�N�V ^ NYGIS#J � ��FHMºFHJ2��F�J2Z[F�QkJ2Q6D#a�L¬SRLW�«K ��^ L¬K�Q6KvF�GIF�JAK�L
Q6NvF¿F��bQ6GIS#J�Fk�¿V ^ NPNYF��`L�F ^ VÚKv��F�LYQkGIF�GIF�G ^ NYa ¨�ù F�Z�Q6�2L¬F���F�M2F�J2��FHJ2ZWFe� ^ Dc��L ^ J�D#aISÂV
¶ ^ KY�·L�K_Q6KYFHGIF�JAK�LEF��AFkZW��KvF«� � FÔZ�Q6J8Z ^ GIM ^ L�F�KY��F�K �g^ L�F�K_L ^ VhZ ^ J�KvN ^ D�M�NYF���SRZ�QkKYFkLEV ^ N
�2L�FeS#J��AF�M2F�J2��F�J`ZWFeKYFkL¬KYS<J ��¨

~ OE��NYF���Q6K_Q�� ^k� M�NvFk��ScZ�Q6KvFkL?S<J �«^ D � F ^ J�D<a�S#J�V ^ NvG¸Q6KvS ^ J�MbNYFkL¬F�J�K�S<J�KY�bF � Q6D#��F � N�QkM�� ¨
= ��F�NvFWV ^ NvF«��KY�bF�a±Z�QkJ�¶2F.­«F�MbKÚQ6KvK�Q�Z���Fk�¿K ^ KY��F � Q6D#��F � N_Q6M���Q6J`��QkM�M�D<S#Fk�¿K ^ G���D#KYS#M�D<F
F��AM�NYFkLvL�S ^ J2L�G¸QkM�M�S#J � K ^ Kv��F�LYQ6G�F � QkD<��F � N_Q6M��8J ^ ��F ¨
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= ��F¿M2Q�a ^ S SRLPZ ^ J2Z[F�S � Q6¶bD<a¸è«��S<KvFe��S � ��SÂV�KY�bF±LYQkGIF � Q6NYScQ6¶�D#F ^ Z�ZW��N_LUS#J�K ��^ L���¶`LYZWNvS<M�KPF��A�
M�NYFkLvL�S ^ J2LÚ¶ºFHS<J � KYF�L�KYF��¾V ^ Ng��F�M2F�J2�AF�J2ZWF«� Q6J2��Kv��FPZ ^ J�KvF���K ^ V ^ JbF?ScL�G��`Z���G ^ NvF�NYF�L�KYNvSRZWKvFk�
KY�2QkJ�Kv��F ^ Kv��F�N ¨�¼ J±Kv��F ^ Kv��F�NÚ�2Q6J`�à�«SÂV�KY��F.K �g^ Q6NvF.GIS<�AFk�à� � F.NvFkè��bS<NYFÊ��SRL¬KYS#J2ZWK4M�NYFk�ASRZ�QkKYF
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KYFkL¬KYS<J � V ^ N���F�M2F�J2��FHJ2ZWF ¨
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= ��FØKvS<GIF·Q6J2�rL�M`Q�ZWF NYFkè«��S#NYF�GIFHJ�K_L ^ V±MbNYFk��ScZ�Q6KvF�M�N ^ M2Q � Q6KvS ^ J Q6NYFÀ��F�M2F�J`��F�JAK ^ JÝKv��F
M�NYFk�ASRZ�QkKYFP��J�S � FHN�L�F ��Kv��F�NvF�M�NYF�L�F�JAK�QkKYS ^ J ^ V4KY��F�M�NYFk�ASRZ�QkKYFkL[��QkJ2�IKY��FPM�N ^ M2Q � Q6KvS ^ J�GIF�Kv� ^ �
Z�� ^ L�F�J ¨
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f�S<N_L�K���Z ^ J2L�Sc��F�N�Kv��F±��FHM�KY� ^ VÚKY��F±MbNYFk��ScZ�Q6KvFeDRQ6KvKYScZWF ¨ � F�DÂVX�XM�NYF���SRZ�QkKYFkL�G�Q�a�¶ºFªZ ^ J2L¬SR��F�NvFk�
S<J2��FHMºFHJ2��F�JAKYD#a�V ^ NPFkQ�Z�� � QkNYSRQk¶�D<F ¨ d ^ J2L¬K�QkJ�KH� � Q6NYScQ6J2Z[F«�àQkJ2��L�KvNYSc��FeS<J�V ^ NYG¸QkKYS ^ J8Q6D<D4�2Q � F
DRQ6KvKYScZWFkL � S<Kv��Kv��FU½`J�S<KvF���F�LYZWF�J`��S<J � Z��2Q6S#J�MbN ^ M2F�NvK¬a ¨Ú©?^k� F � FHN��´Z ^ J2L¬K�QkJ�Kg¶ ^ ��J2��L��`Q � F�Q6J
��J�¶ ^ ��J2��Fk�íDcQ6KYKvSRZWF ¨ÏV J ^ N���F�N±K ^�� �2Q6N_Q6JAKYF�F8Z ^ J � F�N � F�J`ZWF�S#JíS<KvF�N�QkKYS � F±M�N ^ M2Q � Q6KYS ^ J:� � F
G��2L¬KeS<JAKYN ^ �A�2ZWF¸Q � Sc��F�J�S#J ��^ MºFHN�Q6K ^ NH��QkM�M�D<S#Fk� � ��F�J M�N ^ M2Q � Q6KvS<J � Q6N ^ ��J2�íD ^«^ M2L[�tKv�2Q6K
K�Q6­«F�LhKv��FPDRQ6KvKYScZWF � Q6D<�bFkLEK ^�
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J���Gª¶2F�N ^ VEKvS<GIF�L�Q±DRQ6KvKYScZWF � Q6D#��F�LYQ � Fk�¸Q6KPQ±D ^«^ M���FkQ´��F�NPZ�QkJ�¶2FeD ^k� FHNYFk��¦ASÂV�KY��FeD#S<GIS#KESRL
F���Z[F�Fk��Fk����NvF�M�DcQ�ZWFeKY�bF¾DcQ6KvKYSRZ[F � Q6D<�bF � S#KY� 
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OhN ^ M2Q � QkKYS ^ J ^ VÌL¬F�DÂVbM�NYF���SRZ�QkKYFkL ^ J±Kv��FPZ ^ J�KvN ^ D#�&� ^6� � N�Q6Mb� � S<D<DANYF�è���S#NYFgQ6K�D<FkQ´L�Kã	¨��� /21 f Á
KYS<G�F�QkJ2��L¬M2Q�ZWF ��¶ºF�Z�Q6�2L¬F¿Kv��F���F�J2L¬F¾MbNYFk��ScZ�Q6KvFeS<J�V ^ NYG¸QkKYS ^ J ^ VhD<F�J � KY��	f�Uf Á ScL.L�K ^ NYFk�8Q6K
FkQ�Z�� ^ V2KY��F�� /21 Z ^ J�KvN ^ D#�&� ^6�À� N�QkM��±J ^ ��F�L ¨ � © F�NYF`f SRL:F�S<Kv��F�N:KY�bF�JA��G�¶2F�N ^ V � Q6NvSRQ6¶bD<FkL ^ N
KY��F.JA��Gª¶ºFHN ^ VÌL¬a�Gª¶ ^ D<ScZ � QkD<��F�LW�´��F�M2F�J2��S#J ��^ J±� ^k�æ� F.��F�ZWSR��F��¾K ^ ¶���S#DR� ^ ��NEMbNYFk��ScZ�Q6KvFkL ¨ñÁ
©?^k� F � F�NH�àSÂV � FªM�N ^ M2Q � Q6KvF ^ J Q��bQ6K�Q�� ^k� � N�QkM�� � ^ N � Q6D#��F � N�QkM�� Á�^ J�D#a«��Kv��F�J � Fª­«F�F�M
^ J�F±M�NvFk��ScZ�Q6KvF¾V ^ N�FkQ�Z���J ^ ��F\��L�S<J`ZWF¿FkQ´Z��8J ^ ��FªNYF�MbNYFkL¬F�J�K_L ^ J�D<a ^ J�F � QkD<��F Á_¨+V V � F � SRL��
K ^ Z ^ Gª¶�S#J�F�Z ^ JAKYN ^ D<�X¶2Q´L�Fk��M�NvFk��ScZ�Q6KvFkLW� � F¿NvFkè��bS<NYF QIL�FHK ^ VÊM�NYFk�ASRZ�QkKYFkL�V ^ NeFkQ´Z��·��SRL¬KYS<J`ZWK
Z ^ JAKYN ^ DP��F�M2F�J`��F�J2ZWF�Z ^ JAKYF��AK ¨`V JíKv��F ��^ N�L¬K��gZ�Q�L¬F«�tKv��SRLeM�N ^ M2Q � Q6KvS ^ J ScL 	f��� /91 f Á D<S#­«F
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KY�2QkK ^ J KY��F�Z ^ JAKYN ^ D<�R� ^k� � N_Q6M�� ¨í©?^k� F � F�N��:M�N ^ M2Q � Q6KvS ^ J ^ VPMbNYFk��ScZ�Q6KvFkL ^ J KY��F¸Z ^ JAKYN ^ D
��F�M2F�J2��FHJ2ZWF � N_Q6M��8SRL�G ^ NYF�NvFkQ���S#D<a ^ M�KvS<GIS#¹�Fk�±K ^ KY��FeM2QkNYKvSRZW��DcQ6NPL¬S<KY�`Q6KYS ^ J ¨
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ù FkZ�Q6�`L�F ^ VÚKY��F�FW»¸Z[S<F�J2Z[aªQ6J2�IM ^k� F�N ^ V ^ ��N � QkD<��FeJA��G�¶2F�NvS<J � KvFkZ��bJ�SRè«��FkLÚQ6J`� KY�bFeZ ^ G��
M���K�QkKYS ^ J2QkDEF��AMºFHJ2L�F ^ VhM���¶�D#SRL��bFk� GIFHKY� ^ ��LtV ^ N?�`Q6J2��D#S<J � NYFHDRQ6KvS ^ J2Q6D4M�NYF���SRZ�QkKYFkL[� � Fe�2Q � F
^ GIS#KYKYF���KY��FeDcQ6KYKvF�N�VXN ^ G ^ �bN?â%\�Ò�óYÓWMbN ^ ZWFk�A��N�QkD4Q6J2QkD<abL�SRL ¨�©P^6� F � F�NH� V ^ N?NvFkQ�L ^ J2LP��ScLYZW�2LvL�Fk�
S<J�dÚ�2QkM�KYFHN i �AS<KgSRLt�bJ � ScL�FPK ^ MbN ^ M`Q � QkKYF�K ^«^ Gª�2Z��±S#J�V ^ NvG¸Q6KvS ^ JªQ6¶ ^ ��K�L�aAGª¶ ^ D<ScZ�F���MbNYFkL¬�
L�S ^ J2L.Q�Z[N ^ LvL�Z�QkD<D2¶ ^ ��J`��Q6NvS<FkL ¨U¼ J�FeL¬S<GIMbD<F�NvFkQ�L ^ J¸SRLEKv�2Q6KP��SES�F�NYF�JAKgL�aAG�¶ ^ D<SRZÚF��AM�NYFkLvL�S ^ J2L
G¸Q�a±¶ºFeM2Q´LYL¬Fk��V ^ NPQ¾M`Q6N�QkGIF�KvF�N.QkK.��SESàFHNYF�JAK.Z�QkD<DÌL�S<KvFkLW�AQkJ2� � F��2Q � F?J ^ S<JAKYF�NvM�N ^ ZWF�����N�QkD
Fkè��bS � Q6D#F�J�K ^ V�é�K ^ NvF�M�NYF�L�F�JAK.KY��FeNvFkL���D#K ^ VÚKY��ScL�GIF�N � F ¨

V J ^ N��AF�N�K ^ Z�QkNYNYaÀNYF�DcQ6KYS ^ J2LªQ6G ^ J � � Q6NYScQ6¶�D#FkLªQ�ZWN ^ LYLªKY��F8S<JAKYF�NvM�N ^ ZWF�����N�QkD � QkM:� � F
�2Q � F���F � F�D ^ MºF��¿GIF�KY� ^ ��LEK ^ G�Q6J�S#M���DRQkKYF.M2QkS<N � SRL�FPD<S#J�FkQkNtF�è��2QkD<S#K�a�M�NYF���SRZ�QkKYFkL ¨E= ��F�L�F�Q6NYF
L�F�K_L ^ VEM�NvFk��ScZ�Q6KvFkL ^ V�KY��F�V ^ NYG
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� ��F�NYFPKY�bF;Ë � QkNYFeZ ^ J2L�K_Q6JAK ¨ d ^ J2L�Sc��F�NYS#J � Kv��F ÷ �2� Q6D#��FkLÚQ�L�S#J2��F��AS<J � K ��^ Z ^«^ N��AS<J2QkKYFeQk��FkL[�
L��2Z��¸M�NYFk�ASRZ�QkKYFkL�D#S<GIS#KEKY��FeM2QkS<N_L ^ V � Q6D#��FkL.K ^ Q±D<S#J�F�S<J¸Kv��FeK �g^ ����S<G�F�J2L�S ^ J2QkDàM�DcQ6J�F ¨

�P^ KYF±Kv�2Q6K � F±� ^ �AFW½2J�F�KY��FkL¬F±M�NYF���SRZ�QkKYF ^ J � Q6NvSRQ6¶bD<FkL[�àJ ^ K � QkD<��F�L ¨e= ��ScL?SRL.J2Q6Kv��N�QkD®�
¶ºF�Z�Q6�2L¬F�Kv��F�L�F�K ^ V � Q6NYScQ6¶�D#FkL � ��SRZ�� Z�QkJíZ�QkNYNva�S<J�V ^ NYG¸QkKYS ^ J Q�ZWN ^ LvLÔKv��FªS<JAKYF�NvM�N ^ ZWF�����N�QkD
¶ ^ ��J2��QkNYa�ScL � F�D#D4��FW½2JbFk� ¨ f ^ N�F�Q�Z���Z�QkD<D�L�S<KvF«� � F¿¶b��S<Dc��Q6D<D4M2QkS<N � ScL�F�Fkè��`Q6D<S#KYS#FkL�KY�2QkK � F
Z�Q6Jª��FHNYS � FÚVXN ^ GCS<JAKYN_Q6M�N ^ ZWFk���bN�Q6DbS<J�V ^ NYG¸QkKYS ^ J:�´Q6J2�ªLYQ � F�Kv��F�G S<JªQPM2Q6NvKYSRZ[��DRQkNYD<a�Z ^ GIM2Q´ZWK
V ^ NYG ¨
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OEQ6S#N � SRL¬FeD<S<JbFkQ6NgFkè��`Q6D<S#KYS#FkLÚQ6NYFeFkQ´L�S#D<aª¶���S<D#KtVXN ^ G S#J�KvN�Q6MbN ^ ZWFk�A��N�QkD � QkD<��F�J���Gª¶2F�N�L ¨ @Ñ­«FHa
S<J2L¬S � �AKIScLîKv�2Q6KIKv��F�NYFHDRQ6KvS ^ J � ÷ Q6J`� � Q6NvF�NYF�DcQ6KvFk�æ¶Aa QØM2Q6S#N � ScL�F�D<S#J�FkQkN�Fkè«�2QkD<S<K¬a���SRL
KYN�QkJ2L�S#KYS � F ¨ÿ> S � F�JíD#S<J�F�Q6N±Fkè«�2Q6D#S<KvS<FkL�¶2F�K � F�FHJ ÷ Q6J2�u�íQ6J`�æ¶2F�K � F�FHJ��íQ6J`� � � � F8Z�Q6J
Q6D � Q�a�L.��FHNYS � FÔQîD#S<J�FkQkN�Fkè«�2QkD<S<K¬aª¶2F�K � F�F�J ÷ Q6J`� ��¨

@PD ��^ NYS#KY��G � ¨<¦ L�� ^k� LÚ� ^k� K ^ ¶���S#DR�±Q¿L¬F�K ^ VÌD<S<JbFkQ6NEF�è��2QkD<S#KYS<F�L�V ^ NÚKY�bF � Q6NvSRQk¶�D<FkL � SRL¬S<¶�D#F
K ^ QIZHQ6D<D�L�S#KYF ¨ f�S<N_L�K ^ VÊQ6D<D�� � F ^ J�D<a � SRL��8K ^ ¶ ^ KY��F�N � S#KY��Kv� ^ L¬F � Q6NYScQ6¶�D#FkL � � ^ L�F � Q6D#��FkL
Q6NYFª�2L¬Fk�à�EL ^¸� FªD ^«^ ­ QkK¿Kv��F��>¦b�ØL¬F�K�V ^ NeKY��F�Z�QkD<D<F���M�N ^ ZWF�����NYF��0SñV#"Q¨K¦:�àKY�`Q6K¿ScLW�:�2L¬Fk���
¶ºF[V ^ NYFH�0G ^ �ASÂ½2Fk����S<JAV ^ NYG�Q6KYS ^ JIScL?Q � Q6S#DRQk¶�D<F«�AKY�2QkK.SRL�F � FHJI¶2F�KYKvF�N Á_¨
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