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q1rtsfuwvyx{z|rt}.xD~w�N��}���~�v{zmu�x{� ~�}9uw}f�9��~w��x���uwv{r���}���� }�rtrtv{� }��f���@rt~�v{��r6�
u��y~�}���}�� ��rtv��y� x������fuw� vy��u��d���1� v{��� }���u
�' @¡�¢�£�¤h¥H¢

¦¨§ ~�}.x{� }�©�~�©f�!ª.©�rtv{��~�})u#��u�x�u#��x{v{r«uwz¬����u#��x�uw}f��� }��
v{r«ª.©�r«��x�x{­fu�x�����s�v{~ § r«�{�yr«�5�D­�rt}�rt��rtv�u9}�rt�V��u�x�u9��uw® ©�r
uwv{v{� ��r«�t¯N��~�vD�y© § ­9u|ª.©�rtv{����v{r«�ysH~�}f�yr1x{� z|r�uw}f�!x{­�v{~�©���­�°
s�©�x|uwv{rmx��±~
� z|sH~�vyx�uw}.x²sHrtvy��~�v{zmuw} § r!� }f��� § u�x{~�v��t¯
³�­����
sfuwsHrtv § ~�} § rtv{}f�Rx{­�r�sHrtvy��~�v{zmuw} § r@~w� § ~�}.x{� }�©�~�©f��ª.©�rtv{� r«�
©�}f��rtv���� ´�rtv{rt}.x���x{v{r«uwz|� }��µv�u�x{r«�t¯@¶?­�rt}5x{­�r|��x{v{r«uwz|� }��
v�u�x{r�����® ~���uw}f���y����x{rtz § uw}
��x�uwvyx�rt��uw® ©fu�x{� }��|x{­�r·ª.©�rtv{�
�D� x{­�~�©�xm��rt®�u¸�J��~�v·r«u § ­#}�rt�D® �#uwv{v{� ��r«�¹��u�x�u
��uw® ©�r���v{ro°
�ysH~�}f�yr
x{� z|r5���!x{­�r���~�z|� }fuw}.x�sHrtvy��~�v{zmuw} § r
� }f��� § u�x{~�v«¯
¶?­�rt}
x{­�rm��x{v{r«uwz|� }��!v�u�x{r²���@­�� ��­b�dºH~wx{­5v{r«�ysH~�}f�yr�x{� z|r
uw}f�6x{­�v{~�©���­�s�©�x\ºHr § ~�z|rR»�rt�6���{�y©�r«�\�y� } § r�x{­�r±ª.©�rtv{� § uw}�°
}�~wx1��rox1rt��uw® ©fu�x{r«����~�v�r«u § ­
uwv{v{� ��r«����u�x�um��uw® ©�r��D� x{­�~�©�x
§ v{r«u�x{� }���rt��rtv�® ~�}���rtvhv{r«�ysH~�}f�yr�x{� z|r�¯�³�­����hsfuwsHrtv±��x{©f��� r«�
x{­�r
� § rt}fuwv{� ~5~w�6u���x{v{r«uwz|� }��5x{� z|r
�yrtv{� r«�t¯'����rtv{��x{� z|r
u�}�rt�¼��uw® ©�rmuwv{v{� ��r«�t�Hx{­�r!ª.©�rtv{�����@x{~9® ~ § u�x{r��b� }¹uµx{� z|r
�yrtv{� r«�m��u�x�uwºfu��yr��Rx{­�r�}�r«uwv{r«��xm}�rt� ��­�ºH~�v!~w�@x{­�r
��x{v{r«uwz·°
� }��²�yrtv{� r«�t¯N³�­�r1sfuwsHrtvR©f�yr«�Ru�s�v{ro°F��rox § ­�� }��²��x{v�u�x{rt����x{­fu�x
s�v{r«��� § x���uw}f�·s�v{rtsfuwv{r«�\��~�vhx{­�r�}�ro��xRrt��uw® ©fu�x{� ~�}·ºfu��yr«�·~�}
x{­�r@s�v{rt��� ~�©f��~�}�r�¯h�h��sHrtv{� z|rt}.x��R�y­�~��'x{­fu�x±x{­�r@��x{v�u�x{rt���
��r § v{r«u��yr«�±v{r«�ysH~�}f�yr1x{� z|r²uw}f�µ� } § v{r«u��yr«�Rx{­�v{~�©���­�s�©�x«¯
½ ¾.¿ ¢�£�ÀDÁ1Â1¥H¢�Ã�À ¿
��}!��uwv{� ~�©f��rtz|rtv{��� }���uws�s�® � § u�x{� ~�}f�t���yrt}f�y~�v���uwv{r1��rts�® ~���r«�
� }!Äfrt®����R~�v±� }f��x�uw® ® r«�m~�}µz|~���� }���~�º�Å�r § x��t¯h³�­�r@��~.uw®f����x{~
v{r § ~���}�� Ætr�uw}f�9��rox{r § x@rt��rt}.x�����v{~�zÇx{­�r²� } § ~�z|� }��!�yrt}f�y~�v
��u�x�u��\uw}f�Jx{~�s�v{~�������rm�y� x{©fu�x{� ~�}¹u¸��uwv{rt}�r«�{�1��~�v²�y����x{rtzm�
� }²~�v���rtvSx{~���u § � ® � x�u�x{r��yzmuwvyxh��r § ���y� ~�}²uw}f�²ª.©�� § »6v{r«u § x{� ~�}b¯
È º���� ~�©f�y® ����x{­�r²sHrtvy��~�v{zmuw} § r�~w���y© § ­
umv{r § ~���}�� x{� ~�}9uw}f�
��rox{r § x{� ~�})�y©�ºf�y����x{rtz%��� § v{� x{� § uw®�x{~¹x{­�r5�y© §t§ r«�{�!~w�6x{­�r
uws�s�® � § u�x{� ~�}f�t¯'³�­�r�s�©�v{sH~.�yr9~w�1x{­����|sfuwsHrtvm���|x{~¹��x{©f���
��x{v�u�x{rt��� r«�Rx{­fu�x�rt}�­fuw} § r@x{­�r��y����x{rtzÇsHrtvy��~�v{zmuw} § r�¯
¶Jr9��x{©f���¹x{­�r9� § rt}fuwv{� ~5�D­�rtv{r�uJ�yrt}f�y~�v|�yrt}f���·ºfu § »

u���x{v{r«uwz¨~w�D��uw® ©�r«��� }�x{­�rm��~�v{zÉ~w�Du9x{� z|rµ�yrtv{� r«�t¯�³�­�r
v{r § ~���}�� x{� ~�}Êx�u��y»Ê���µu��|��~�® ® ~����tË�u�xµr«u § ­Êx{� z|r5�D­�rt})u
}�rt�Ê��uw® ©�r�uwv{v{� ��r«�t�¸x{­�r��y����x{rtz¼}�rtr«���\x{~6Äf}f�·x{­�rD}�r«uwv{r«��x
}�rt� ��­�ºH~�v·~w�1x{­�r�x{� z|r��yrtv{� r«�t�N��~�v{z|r«��º��¹©f�y� }���u
Ä���r«�
}�©�z²ºHrtv·~w��z|~.��x|v{r § rt}.x²��uw® ©�r«�t�N��v{~�zÌuwz|~�}��
x{­�rµx{� z|r
�yrtv{� r«��� }9u|®�uwv{��r6��u�x�uwºfu��yr�¯
³�­�r²� § rt}fuwv{� ~|z|rt}.x{� ~�}�r«��uwºH~���r�uws�sHr«uwv�� }�zmuw}��9uws�°

s�® � § u�x{� ~�}f�t�\v�uw}���� }�����v{~�z���x{~ § »5z|~�}�� x{~�v{� }���uw}f�Jx�uwv{��rox
x{v�u § »�� }��f¯\��~�vNro��uwz|s�® r���u1x�uwv{��roxN����rt}.x{� Ä § u�x{� ~�}·zmu¸��v{rt® �
ÍÎbÏ¸Ð Ñ�ÒdÓÕÔFÖ�Òb×�ÑfØ�×�Ô�ÙFÐ ×�Ú Ú Û±ÑFÜ¸Ø¸ØwÓÕÔ�ÙFÝ�ÞDßoÛRÙFÏ¸ÝSàNátâ�ãy×�ÔFÝ�Ý�Ô�×�Òb×�ÔFÞäÕåoæ�ç«èÕè�é¸ê

~�}�x{­�r�z|~���rtz|rt}.x�~w�Dx{­�r!x�uwv{��rox«¯ ¦ ��u�x�uwºfu��yr!zmu¸�JºHr
u¸��uw� ®�uwº�® r��D� x{­
��� ´�rtv{rt}.x@z|~���rtz|rt}.x1�y� ��}fu�x{©�v{r«�D~w�hzmuw}��
��� ´�rtv{rt}.x�x���sHr«��~w����rt­�� § ® r«�t¯!³�­�r!�y����x{rtz¨���6x{~�z|~�}�� x{~�v
x{­�r1z|~���rtz|rt}.xR~w�Su�x�uwv{��roxR� }!~�v���rtvhx{~�Äf}f�!~�©�xRx{­�r�x���sHr
~w�f��rt­�� § ® r«�bx{­fu�x\x{­�rRx�uwv{��rox\v{r«�yrtz²º�® r«�bx{­�r±z|~.��x«��� }�x{rtv{zm�
~w��z|~���rtz|rt}.x�sfu�xyx{rtv{}f�t¯ È º���� ~�©f�y® ���\z|~���rtz|rt}.x § uw}#ºHr
z|~���rt® r«�!u��Nx{� z|r@�yrtv{� r«��~w�dsH~.�y� x{� ~�}f�t��uw}f�|� x±����}�r § r«�{�{uwv{�
x{~ § ~�}.x{� }�©�~�©f�y® �9rt��uw® ©fu�x{r�x{­�r·}�r«uwv{r«��x1}�rt� ��­�ºH~�v6ª.©�rtv{� r«�
~�}µx{� z|r��yrtv{� r«�D��u�x�uwºfu��yr�¯
³��±~DsHrtvy��~�v{zmuw} § rhz|r«u��y©�v{r«�buwv{rh� z|sH~�vyx�uw}.x«¯S³�­�rhÄfv���x

���Rx{­�r6v{r«�ysH~�}f�yr1x{� z|r����F¯ r�¯ ��x{­�r1x{� z|r6ºHrox��±rtrt}µx{­�r�uwv{v{� ��uw®
~w�Du9��uw® ©�r|x{~9x{­�r|x{� z|rmx{­�rm}�r«uwv{r«��x�}�rt� ��­�ºH~�v����6��~�©�}f�d¯
³�­�r±�yr § ~�}f�6���bx{­�r�x{­�v{~�©���­�s�©�x«�¸�F¯ r�¯ �«x{­�r±}�©�z²ºHrtvS~w��x{� z|r«�
x{­fu�xDx{­�r�}�r«uwv{r«��xD}�rt� ��­�ºH~�v���uwv{r@� }f��rtr«�µ��~�©�}f�d¯
¶?­�rt}²��u�x�u���uw® ©�r«� § ~�z|r�� }.x{~�x{­�r��y����x{rtz�u�xSx{~�~D��u���xNu

v�u�x{r���v{r«�ysH~�}f�yr±x{� z|r��D� ® ®f��rt��rt}�rtv�u�x{rDª.©�� § »�® �·u��Nx{­�rDx{� z|r
��~�r«�mº���� ���±r�� }f�y����xµ~�}ÊÄf}f��� }��¹x{­�r
}�r«uwv{r«��x!}�rt� ��­�ºH~�v
��~�v�r«u § ­9uw}f��rt��rtv{�m}�rt�D® ��uwv{v{� ��r«�µ��uw® ©�r�¯���}f��rtr«�d��� �Nx{­�r
s�v{~ § r«�{�y� }���x{� z|r
~w��}�r«uwv{r«��xµ}�rt� ��­�ºH~�vµ�yr«uwv § ­Ê���!® ~�}���rtv
x{­fuw}
x{­�r�x{� z|r·� }.x{rtv{��uw®\ºHrox��±rtrt}
x��±~µ�y© §t§ r«�{�y� ��r���uw® ©�r«�t�
x{­�r²v{r«�ysH~�}f�yr6x{� z|r²�D� ® ®S��rox@�y© §t§ r«�{�y� ��rt® �µ® ~�}���rtv«¯±��}�x{­����
§ u��yr���x{­�r��y����x{rtz¼zmu¸�²uwºfuw}f��~�}²x{­�r��yr«uwv § ­·uw}f�·z|~���r±~�}
x{~@x{­�r�}�ro��x���u�x�u@��uw® ©�r��w�F¯ r�¯ ��u�ë{��v{~�sfì�~ §t§ ©�v��t¯\³�­�r�z|~�v{r
~w��x{rt}Jx{­�r!��v{~�sJ~ §t§ ©�v��t�dx{­�rm�±~�v��yr²x{­�r·x{­�v{~�©���­�s�©�x��D� ® ®
ºHr�¯h³�­�rD��~.uw®�~w�Hx{­�r1�y����x{rtz¼���hx{~�­fu¸��r±x{­�r�® r«u���x�}�©�z²ºHrtv
~w�h��v{~�sf��uw}f�µx{­�r6��u���x{r«��xDv{r«�ysH~�}f�yr�¯
³S~µ~�º�x�uw� }
ºHroxyx{rtv6v{r«�ysH~�}f�yr�x{� z|r|uw}f��® ~��±rtv@��v{~�s
v�u�°

x{� ~f�6�±r¹©f�yr¹uÊs�v{ro°F��rox § ­�� }��?��x{v�u�x{rt����¯í¶?­�rt}`x{­�rtv{r����
x{� z|r5ºHro��~�v{r�x{­�r
}�ro��x9��u�x�u¹��uw® ©�r5uwv{v{� ��r«�t�Rx{­�r5�y����x{rtz
�D� ® ®�s�v{ro°F��rox § ­·}�r § r«�{�{uwv{�������y»�sfuw��r«�\� }.x{~@x{­�rDzmuw� }·z|rtz·°
~�v{��¯���� } § r·� }5~�©�v6� § rt}fuwv{� ~f���y© §t§ r«�{�y� ��r²��uw® ©�r«����v{~�zíx{­�r
��u�x�u9��x{v{r«uwzî­fu¸��r § rtvyx�uw� } § ~�}.x{� }�©�� x����dx{­�����s�v{rtsfuwv�u�x{� ~�}
����ª.©�� x{rDro´�r § x{� ��r�¯N³�­�rDv{r«�ysH~�}f�yrRx{� z|rD���hv{r«��© § r«�²��v{r«u�x{® �
�D­�rt}
x{­�r|��x{v{r«uwz|� }��!v�u�x{r²���1® ~���¯@¶?­�rt}
x{­�r|��x{v{r«uwz|� }��
v�u�x{r·���6­�� ��­b�bx{­�rm��x{v�u�x{rt���
uw®��y~��±~�v{»��1�±rt® ®hv{r«�y©�® x{� }��9� }
� } § v{r«u��yr«�mx{­�v{~�©���­�s�©�x·ï�ð�ñ6��r § v{r«u��yr«�!v{r«�ysH~�}f�yr@x{� z|r�¯
¶Jr § ~�}f��© § x{r«�µro��sHrtv{� z|rt}.x��Rx{~m��x{©f���mx{­�r�uwºH~���r@s�v{ro°

��rox § ­�� }���z|rox{­�~��òuw�.uw� }f��x5u?z|rox{­�~���x{­fu�x5���Ju)��� v{r § x
ro��x{rt}f�y� ~�}J~w�±x{­�r|x{v�u���� x{� ~�}fuw®huw® ��~�v{� x{­�zm�t¯m�h��sHrtv{� z|rt}.x��
§ ~�}�Äfv{z¨x{­fu�x²~�©�v²z|rox{­�~��¹���²�y©�sHrtv{� ~�v�� }�uw® ® § u��yr«��uw}f�
rt}�­fuw} § r«�±x{­�r�sHrtvy��~�v{zmuw} § r6��v{r«u�x{® ��¯
³�­�r § ~�}.x{v{� º�©�x{� ~�}�~w�²x{­�r�sfuwsHrtv9���9� }�x��±~'u��ysHr § x��t¯

�\� v���x{® ���`�±rí��x{©f���Ìx{­�rísHrtvy��~�v{zmuw} § ró~w� § ~�}.x{� }�©�~�©f�
ª.©�rtv{� r«�1©�}f��rtv���� ´�rtv{rt}.x���x{v{r«uwz|� }��µv�u�x{r«�t¯²��r § ~�}f��® �����±r
��x{©f���6x{­�r�sHrtvy��~�v{zmuw} § rR�.uw� }²~w�fs�v{ro°F��rox § ­�� }�����~�v\x{­�r § ~�}�°



x{� }�©�~�©f��}�r«uwv{r«��xD}�rt� ��­�ºH~�v�ª.©�rtv{� r«�t¯
³�­�r@v{rtzmuw� }f��rtv±~w�bx{­�r6sfuwsHrtv����±~�v{�.uw}�� Ætr«�mu��R��~�® ® ~����t¯

��}¹��r § x{� ~�}����b�±r·s�v{r § ���yrt® �
��roÄf}�r·x{­�r|s�v{~�º�® rtz uw}f�
� }�°
x{v{~���© § r��y~�z|r±ºfu��y� § }�~wx{� ~�}f�Nuw}f�²}�~wx�u�x{� ~�}b¯S��}m��r § x{� ~�}����
�±r�~�©�x{® � }�r±x{­�rDuw® ��~�v{� x{­�z��D� x{­·s�v{ro°F��rox § ­�� }��6uw}f��x{­�r�~�}�r
�D� x{­�~�©�x±� x«¯N¶Jr1v{rtsH~�vyxR~�©�vRro��sHrtv{� z|rt}.x�uw®fv{r«�y©�® x���� }���r § °
x{� ~�}��f��uw}f�
����� § ©f�{��v{rt®�u�x{r«�9�±~�v{»µ� }���r § x{� ~�}���¯���}J��r § °
x{� ~�}	���w�±r § ~�} § ® ©f��r±x{­�rDsfuwsHrtvh�D� x{­m�y~�z|r±Äf}fuw®�v{rtzmuwv{»��t¯

 � £
���yÃ��VÃ ¿ ¤N£��
��}�x{­����1�yr § x{� ~�}b���±r�� }.x{v{~���© § r��y~�z|r�ºfu��y� §6§ ~�} § rts�x���uw}f�
��roÄf}�� x{� ~�}f�t¯�¶Jr!�D� ® ®hx{­�rt}¹��� ��r|x{­�rµ��roÄf}�� x{� ~�}f��~w�²ñ������
�{ï������6uw}f����� ���!��ð
�"�#���%$&��~w� § ~�}.x{� }�©�~�©f�Dª.©�rtv{� r«�t¯
')(+*-,/.102.�34,657� ������ï�$���ð98:���%$&�;�"�<� ��� �Õ����rt}�~wx{r«�>=1�����
uw}¹� }�Äf}�� x{rµ}�©�z²ºHrtvy°��yr«ª.©�rt} § r�¯�� x�����uw® ©�r«�²uwv{rm~�º�x�uw� }�r«�
º��?�{uwz|s�® � }���x{­�rJ©�}f��rtv{® ��� }���s�v{~ § r«�{��u�x9u#Ä���r«�?x{� z|r
� }.x{rtv{��uw®buw}f��uwv{v{� ��r6u�xDx{­�r�ª.©�rtv{�!�y����x{rtzó�yr«ª.©�rt}.x{��uw® ® ��¯
³�­�r�uwºH~���r���roÄf}�� x{� ~�}í�{u¸���#x{­fu�x'x{­�r���uw® ©�r«�'~w�Ju

��x{v{r«uwz|� }���x{� z|r��yrtv{� r«��uwv{rµ�{uwz|s�® r«���D� x{­¹x{­�r��{uwz|r!� }�°
x{rtv{��uw®F�h�D­�� ® rµx{­�rt�¹zmu¸� § ~�z|r!x{~
x{­�r9ª.©�rtv{�¹�y����x{rtzÌu�x
��� ´�rtv{rt}.x�v�u�x{r«�6uw}f�
x{­�©f�6r«u § ­J��uw® ©�r|�D� ® ®hºHrmu��{�y~ § ��u�x{r«�
�D� x{­�� x���uwv{v{� ��uw®\x{� z|r�¯|¶?� x{­�~�©�x�® ~.�{�@��rt}�rtv�uw® � x����d�±rmu���°
�y©�z|r�x{­�r9Äfv���x|��uw® ©�r9~w�?= ���m�{uwz|s�® r«�Êu�x|x{� z|rA@��±uw}f�
x{­�rCB1DFEHGJILK�M¹��uw® ©�r
���µ�{uwz|s�® r«�?u�x!x{� z|r�D�¯�� ���±r
©f�yr
=ON D�PNx{~���rt}�~wx{r�x{­�r|�{uwz|s�® r«����uw® ©�r²~w�Q=�u�x1x{� z|r�D��Hx{­�rt}
=SRUT%=ON @�PWVX=ON G<PWVX=ON �JP+Y"Y"Y"VX=ON D�PWV"Y"Y"Y ZÕ¯\[R~�v{v{r«�ysH~�}f��� }���® ���
��v{~�z x{­�r�sH~�� }.xD~w�\��� rt�`~w�Sx{­�r�ª.©�rtv{�µ�y����x{rtz9��x{­�r«�yr���uw® °
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x{v�u���� x{� ~�}fuw®1uw® ��~�v{� x{­�zm�AN ���?G"��P6��r«uw® � }����D� x{­'x{­�r
}�r«uwvy°
r«��x9}�rt� ��­�ºH~�v9ª.©�rtv{� r«��~w�·��x�u�x{� ~�}fuwv{�Êx{� z|r��yrtv{� r«�t¯ ³�­�r
§ ~�z|z|~�}�® �µ©f�yr«�9uws�s�v{~.u § ­�r«�±� }���~�® ��r���� z|rt}f�y� ~�}fuw® � x��µv{ro°
��© § x{� ~�}'x{r § ­�}���ª.©�r«��N ��P1x{­fu�xµzmuws'x{­�r5��u�x�uwºfu��yr
�yrtv{� r«�
��v{~�z�x{­�r�~�v{� ��� }fuw®w�ysfu § rh� }.x{~�® ~������ z|rt}f�y� ~�}fuw®wsH~�� }.x��Suw}f�
x{­�r��ysfu�x{��uw®R� }f��� § r«��N ��PRx{­fu�x|uwv{rmº�©�� ® x·~�}¹x{­�r«�yr!sH~�� }.x��t¯
³�­�rtv{r�uwv{r�zmuw}��²~�s�x{� ~�}f�\x{~ § ­�~�~.�yr±x{­�r�v{r«��© § x{� ~�}|z|rox{­�°

~�����uw}f��x{­�r|� }f��� § r«�t�b�D­�� ® r·x{­�rmª.©�rtv{�
rt��uw® ©fu�x{� ~�}Juw® ��~w°
v{� x{­�zm�@ºfu��yr«��~�}�x{­�r«�yr�x{r § ­�}���ª.©�r«�6uwv{r²�y� z|� ®�uwv6uw}f� § uw}
ºHr���rt}�rtv�uw® � Ætr«�µu��±x{­�r6��~�©�v���x{rtsf�D� }��\� ��©�v{r	G�¯
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x{� z|r��yrtv{� r«�±­fu¸��r@u·©�}���ª.©�r@s�v{~�sHrtvyx����.x{­fu�xD���t��x{­�r�ª.©�rtv{�.°
� }��m�yrtv{� r«�Du�x § ©�v{v{rt}.x±x{� z|r����D��rtv{�µ�y� z|� ®�uwv±x{~|x{­�r�~�}�r�u�x
x{­�r@s�v{rt��� ~�©f��x{� z|r�¯�³�­���� § uw}!ºHr@~�ºf�yrtv{��r«�!��� v{r § x{® �·��v{~�z
x{­�r���u § x1x{­fu�x�x{­�r § ©�v{v{rt}.x@ª.©�rtv{��� }��!�yrtv{� r«�����D��~�v{z|r«�9º��
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x{~�r«u § ­
~wx{­�rtv«�duw}f���±r § uw}
ro��sHr § x@x{­fu�x@x��±~��y© §t§ r«�{�y� ��r
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�\� ��©�v{r#��Ë�³�­�r]Á#�%���}|<�buw® ��~�v{� x{­�z
��� } § r6� xD������rtv{�|® � »�rt® �mx{­fu�x�x{­�r�ª.©�rtv{�!u�xm]Xc\v{r«�y©�® x���� }

x{­�r!�{uwz|r·v{r«�y©�® x�~w�Rx{­�r!ª.©�rtv{�5u�xy]Xc�Âg`¸�S�±r § uw}J©f�yr·x{­����
� }���~�v{zmu�x{� ~�}²x{~6v{roÄf}�r±x{­�r�x{­�v{r«�y­�~�®��)B���x{rtsq�1� }m�\� ��©�v{r�GJI
��~�v�x{­�rµv�uw}���r!ª.©�rtv{��¯
³�­��������·��~�}�r!º�� § uw® § ©�®�u�x{� }���x{­�r
������x�uw} § rR��v{~�z § ©�v{v{rt}.xNª.©�rtv{��� }��@�yrtv{� r«��w K1x x{~1x{­�r±}�r«uwv{r«��x}�rt� ��­�ºH~�v@~w�vw K1x´Ã%Ä � § ~�z|sfuwv{� }��mx{­�r|������x�uw} § r²��~�©�}f�
�D� x{­x{­�r±x{v�u���� x{� ~�}fuw®�uws�s�v{~.u § ­qB���x{rts)G�uw}f����� }·�\� ��©�v{rOGJISuw}f�
x�uw»�� }��·x{­�r��yzmuw® ® rtvD~�}�r�u��±x{­�r6x{­�v{r«�y­�~�®��d¯
³�­�ryÁ#�%���}|<�@uw® ��~�v{� x{­�z¬���|x{­�r�x{v�u���� x{� ~�}fuw®1uw® ��~�v{� x{­�z

�D� x{­òx{­�rÊ® � z|� x{r«�¼v{r«�ysH~�}f�yr���x{v�u�x{rt����¯ ��~wx{r�x{­�r'��x{rts
ë{�yr«uwv § ­�� }��6��~�vRx{­�r6}�r«uwv{r«��xR}�rt� ��­�ºH~�v±~w��w K1x ì²� }µ�\� ��©�v{r��
���hx{­�r@�{uwz|r1u���� }mx{­�r�x{v�u���� x{� ~�}fuw®Huw® ��~�v{� x{­�zm�t��ro� § rts�xR�±r
x�uw»�r²x{­�r|}�r«uwv{r«��x6}�rt� ��­�ºH~�v6u�x6x{� z|r	]Xc�Âg`²u���ëyv{ro��rtv{rt} § r«ì
u�������� § ©f�{�yr«�5r«uwv{® � rtv�� ��ª.©�rtv{�
s�v{~ § r«�{�y� }���u�x#]Xc�Âg`·����}�~wx
��v{~�s�sHr«�d¯�q1rox�uw� ®��Duwv{r6~�z|� xyx{r«�9��©�r6x{~m�ysfu § r6® � z|� x�u�x{� ~�}b¯
��~�z|r�v{r«�y~�©�v § r«��©f�yr«��º���~�}�r�rt��uw® ©fu�x{� ~�}òuwv{r#��rtv{�

® � »�rt® �Jx{~
ºHr�©f�yr«�¹º��Jx{­�rµ}�ro��x«¯J¶Jr�u��{�y©�z|r!x{­�rµ~�sHrtvy°
u�x{� }����y����x{rtzÌ�D� ® ® § u § ­�rµx{­�r«�yr�v{r«�y~�©�v § r«�²uw}f�#rt}�­fuw} § r



x{­�r�sHrtvy��~�v{zmuw} § r�¯
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¦ x6x{­�r·ºHrt��� }�}�� }��9~w�Rr«u § ­
® ~�~�s5� }��\� ��©�v{r	����x{­�rtv{r|uwv{r
x��±~ § u��yr«�t¯ È }�r����dx{­fu�xSx{­�rRª.©�rtv{�@­fu��d©f�yr«�6©�s²uw® ®.uwv{v{� ��r«�
��u�x�u
uw}f��x{­�r�Á#�%���}|<�±uw® ��~�v{� x{­�zÉ�D� ® ®R��uw� x²��~�v�x{­�rµ}�ro��x
��uw® ©�r²x{~ § ~�z|r�¯�³�­�r·~wx{­�rtv § u��yr²����x{­fu�x@x{­�rtv{r·���@~�}�r²~�v
z|~�v{r�ª.©�rtv{��� }��|�yrtv{� r«��� }�u·��uw� x{� }��mª.©�rt©�r�¯
��~�v@x{­�r|Äfv���x § u��yr��d�±rm�y­�~�©�®��5©f�yr·x{­�������uw� x{� }���x{� z|r

x{~|s�v{ro° s�v{~ § r«�{��x{­�r6}�ro��x�ª.©�rtv{��� }��|�yrtv{� r«�t¯N��}µx{­�����sfuwsHrtv«�
�±r!s�v{r«��� § x�x{­�rµ}�ro��x·ª.©�rtv{��� }��
�yrtv{� r«��uw}f��rt��uw® ©fu�x{rmx{­�r
ª.©�rtv{��u��|� �6� xµ���·x{­�r�v{r«uw®D~�}�r�¯)³�­����!��x{rtsÊ��rox § ­�r«�|x{­�r
}�r § r«�{�{uwv{�Êsfuw��r«�µ� }.x{~Êzmuw� })z|rtz|~�v{�?uw}f�?x{­�©f��zmuw»�r«�
x{­�r�s�v{~ § r«�{�y� }��²��u���x{rtvD�D­�rt}�x{­�r�v{r«uw®d��uw® ©�r�uwv{v{� ��r«�t¯
��} x{­����`sfuwsHrtv«�¹�±r ©f�yròx{­�r ��~�® ® ~��D� }�� s�v{r«��� § x{� ~�}

z|rox{­�~��d¯�[R~�}f�y����rtv�w K1x ºHro��~�v{r�x{� z|r�]Xcy¯�³�­�r²Äfv���x�koisG
��uw® ©�r«�F=ON D�i�k�EpG_VXPWV"Y"Y"Y<VX=ON D�i>G<Pdx{~·��~�v{z x{­�r�ª.©�rtv{��� }��
�yrtv{� r«��w K1x ­fu¸��r�uw® v{r«u�����uwv{v{� ��r«�d��uw}f�¹�±r�~�}�® ��}�rtr«�¹x{~s�v{r«��� § x!~�}�r9��uw® ©�r;=ON D�P�x{~¹��rox|x{­�r�s�v{r«��� § x{r«�'ª.©�rtv{��� }��
�yrtv{� r«�	�w K1x ¯�³�­�r1��v{r«u�x{rtv�x{­�r@® rt}��wx{­)k#���t�.x{­�r@® r«�{�R� z|sfu § x
x{­�r5u §t§ ©�v�u § �¹~w�@x{­�r
s�v{r«��� § x{r«�Ê��uw® ©�r�¯���~�x{­�r
s�v{r«��� § °
x{� ~�}�}�rtr«��}�~wx�x{~|ºHr���rtv{�ms�v{r § ���yr���uw}f�µ� }�x{­����DsfuwsHrtv��±r
�y� z|s�® �|©f�yrDx{­�r@��uw® ©�rm=ON D!i�G<P�u��hx{­�r1s�v{r«��� § x{� ~�}|��~�vv=ON D�P ¯
��~�v�v{r«uw®h�±~�v{®��Juws�s�® � § u�x{� ~�}f�t�S�±r|zmu¸�Juws�s�® �
��uwv{� ~�©f�

s�v{r«��� § x{� ~�}mz|~���rt®��hx{~6��~�v{r § u���xhx{­�r�}�ro��x±� } § ~�z|� }�����uw® ©�r��
rt� x{­�rtv²® � }�r«uwv�~�v�}�~�}�° ® � }�r«uwv�s�v{r«��� § x{� ��rmz|~���rt®��t¯9��}�x{­����
sfuwsHrtv«�b�±r § ~�} § rt}.x{v�u�x{r·~�}5x{­�r!uw® ��~�v{� x{­�zî� x��yrt® �Duw}f�J��~
}�~wxN��� ��� }.x{~�x{­�r±��rox�uw� ®.~�}�­�~��Jx{~@�yrt® r § xS~�vSº�©�� ®���x{­�rRs�v{ro°
��� § x{� ~�}�z|~���rt®F�fuw® x{­�~�©���­9��roÄf}�� x{rt® ���fu·ºHroxyx{rtvDs�v{r«��� § x{� ~�}
z|~���rt®b�D� ® ®b� z|s�v{~���r1x{­�r�sHrtvy��~�v{zmuw} § r@~w�N~�©�vDs�v{~�sH~.�{uw®F¯
È } § r!�±rµ��rox�x{­�rµs�v{r«��� § x{r«�#ª.©�rtv{��� }��5�yrtv{� r«�
�w K1x �N�±r§ uw}·���{�y©�r�u@}�r«uwv{r«��xh}�rt� ��­�ºH~�v��yr«uwv § ­²�D� x{­��w K1x ¯h³�­�rDrt��uw® °©fu�x{� ~�}5�D� x{­5x{­�����ª.©�rtv{��� }����yrtv{� r«�@z²©f��x6ºHrmuwºH~�vyx{r«�
� z·°

z|r«����u�x{rt® ���D­�rt}Êx{­�r�v{r«uw®���u�x�uJ��uw® ©�r)=ON D�P § ~�z|r«�t�±uw}f�
x{­�©f�Nx{­�rtv{rD���h}�~���rt®�u¸��x{~�ºHrt��� }·x{­�r�rt��uw® ©fu�x{� ~�}·~w�bu § x{©fuw®
ª.©�rtv{��� }��·x{� z|r��yrtv{� r«�hw K1x ¯��~�vdx{­�rR�yr § ~�}f� § u��yr��tx{­fu�xS���t�«�D­�rt}6x{­�rtv{r�uwv{r�ª.©�rtv{��� }��
�yrtv{� r«�R� }mx{­�r@��uw� x{� }��·ª.©�rt©�r����F¯ r�¯ �
w K1x ���R��uw� x{� }��f�.x{­�rtv{r1���}�~|}�rtr«�!x{~|s�v{r«��� § x��w K1x uw}f�µ���{�y©�r�u·�yr«uwv § ­!��~�v±x{­�r6}�r«uwvy°r«��x1}�rt� ��­�ºH~�vD~w�
�w K1x �y� } § r²uw® ®b��uw® ©�r«�D~w�Qw K1x ­fu¸��r�uw® v{r«u����uwv{v{� ��r«�d¯�³�­�r·ª.©�rtv{��s�v{~ § r«�{��}�rtr«����x{~µ»�rtrts�~�}
s�v{~ § r«�{��°
� }���x{­�rm��uw� x{� }��9ª.©�rtv{��� }��9�yrtv{� r«�@�D� x{­�~�©�x�� }���~�® ��� }��µx{­�r
s�v{r«��� § x{� ~�}b¯

[R~�z²º�� }�� }��5x{­�r«�yrµx��±~ § u��yr«�t���±r���� ��rµx{­�r9s�v{~�sH~.�yr«�
uw® ��~�v{� x{­�z � }��\� ��©�v{ry����}fuwz|r«���F���<� �<�<�L|}�|uw® ��~�v{� x{­�z9¯
� �bx{­�r6ª.©�rtv{�mrt��uw® ©fu�x{� ~�}!~w�bx{­�r@s�v{r«��� § x{r«�µ�yrtv{� r«���w K1x ���Äf}����y­�r«��ºHro��~�v{r�x{­�r²}�rt�ò��u�x�u	=ON D�P § ~�z|r«�t��x{­�rt}
� x��1s�v{ro°
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� }��·�yrtv{� r«�±uwv{r���x{­�r@z|~�v{r1v{r«�y~�©�v § r«�Nx{­�rt�m�D� ® ®d�y­fuwv{r�¯N³�­�r
�y� z|s�® r|s�v{r«��� § x{� ~�}5z|rox{­�~��5©f�yr«�5� }5x{­����6sfuwsHrtv«��x{­fu�x����t�
��~�v{z|� }��7�w K1x º���v{rtsHr«u�x{� }��|x{­�r�®�u���x1��uw® ©�r�~w�Qw K1x´Ã%Ä �f��©fuwvy°uw}.x{rtr«��x{­fu�x��w K1x ��� § ® ~.�yrtvRx{~²x{­�r@~�}���~�� }��²ª.©�rtv{��� }��·�yrtv{� r«�w K1x x{­fuw}|�yrtv{� r«�/w K1x´Ã%Ä ���t¯N³�­����S��u § xhz|r«uw}f�Sx{­fu�xNx{­�r�rt��uw® ©�°u�x{� ~�}�~w��x{­�r±s�v{r«��� § x{r«��ª.©�rtv{��� }��@�yrtv{� r«� § uw}�s�v{~�������rRz|~�v{r
�y­fuwv{r«uwº�® r@v{r«�y~�©�v § r«�R��~�v�x{­�r�~�}���~�� }��·rt��uw® ©fu�x{� ~�}b¯
� �±x{­�rµ��x{v{r«uwz v�u�x{r|������rtv{����u���x«�Sx{­�rt}Jx{­�r § ­fuw} § r·x{~

s�v{~ § r«�{��x{­�r²s�v{r«��� § x{r«��ª.©�rtv{��� }��µ�yrtv{� r«�D���1�yzmuw® ®F¯D��}�x{­����
§ u��yr8�F���<� �<�<�L|}��uw® ��~�v{� x{­�z¨�D� ® ®R}�~wx²­�rt® s�x{~�~�z²© § ­b¯ ¦ �
x{­�r���x{v{r«uwz�v�u�x{rµºHr § ~�z|r«�|�y® ~��±rtv«�Nx{­�r § ­fuw} § r9uw}f�¹x{­�r
x{� z|r9�D� ® ®DºHr § ~�z|r9­�� ��­�rtvmuw}f��®�uwv{��rtv«¯#¶Jr § uw}Êro��sHr § x
x{­fu�x	�F���<� �<�<�L|}�Êuw® ��~�v{� x{­�z<�D� ® ®�~�©�x{sHrtvy��~�v{z<x{­�r�Á#�%���}|<�
uw® ��~�v{� x{­�zÉ� }�x{­���� § u��yr�¯5³�­�rµro��sHrtv{� z|rt}.x���� }¹x{­�rµ}�ro��x
�yr § x{� ~�} § ~�}�Äfv{z x{­�����x{v{rt}f�d¯
�±~wx{­yÁ#�%���}|<�\uw}f�9�F���<� �<�<�L|}�!uw® ��~�v{� x{­�zm��uwv{r�ºfu��yr«�9~�}

� }f��ro�|x{r § ­�}���ª.©�r«�t¯N³�­�rtv{r����±uw}�~wx{­�rtv���u¸��x{~²©f�yrDx{­�r1����® r
x{� z|rmºHro��~�v{r·x{­�rm}�rt� ��u�x�u § ~�z|r«�t�dx{­fu�x����t�S�±r § uw} § uw® °
§ ©�®�u�x{r�x{­�r1sfuwvyx{��uw®H������x�uw} § r«����~�v�x{­�r1}�ro��xDª.©�rtv{��� }���x{� z|r
�yrtv{� r«���D� x{­
r«u § ­�sfu�xyx{rtv{}
�yrtv{� r«�t¯1��sHr § � Ä § uw® ® ������� ��rt}9x{­�r
sfu�xyx{rtv{}�® rt}��wx{­9~w�Qk��Hu�x § ©�v{v{rt}.xDx{� z|r²�D­�� ® r���uw� x{� }��|��~�v
��u�x�u�x{~ § ~�z|r��h�±r § uw® § ©�®�u�x{r!x{­�r�sfuwvyx{��uw®�������x�uw} § rµ~�}�® �
�D� x{­'x{­�r9Äfv���x�kdi G���uw® ©�r«�m~w�@x{­�r�}�ro��x�ª.©�rtv{��� }��¹�yro°
v{� r«�t¯�¶?­�rt}9x{­�r�u § x{©fuw®b��uw® ©�r § ~�z|r«�t���±r § uw}9r«u��y� ® �!Äf}f�
~�©�x1x{­�r²}�r«uwv{r«��x�}�rt� ��­�ºH~�v1º��µx�uw»�� }��!� }.x{~�u §t§ ~�©�}.x1ºH~wx{­
x{­�r«�yr�sfuwvyx{��uw®�������x�uw} § r«�!uw}f�#x{­�r5��� ´�rtv{rt} § r«�|~w�@x{­�r�kh°
��uw® ©�r�¯ ¦ ® x{­�~�©���­�x{­����|z|rox{­�~��#���m��x{v�uw� ��­.xy��~�v{��uwv���uw}f�§ uw})��� rt®��?��rtv{����u���x9v{r«�ysH~�}f�yr�x{� z|rJ� ��x{­�rJsfuwvyx{��uw®@������°
x�uw} § r«� § uw}#ºHrµ~�º�x�uw� }�r«�¹� }#x{� z|r��hx{­�r § ~.��x²x{~
Äf}f�#~�©�x
x{­�r«�yr9sfuwvyx{��uw®�������x�uw} § r«�·���|­�� ��­'uw}f����rtv{� § ® ~.�yr�x{~Jx{­�r
�yr«ª.©�rt}.x{��uw®±� § uw}�z|rox{­�~��d¯
³�­�©f�t�N� x2� ��~�}�® �J©f�yro��©�®±�D­�rt}
x{­�r6��x{v{r«uwz v�u�x{r1���R® ~���¯ È ©�v±ro��sHrtv{� z|rt}.x±�D� ® ®��y­�~��'x{­fu�x
x{­�������x{v�uw� ��­.xy��~�v{��uwv��
��x{v�u�x{rt���
���6�±~�v��yr·x{­fuw}Jx{­�rm� }f��ro�
ºfu��yr«��uw® ��~�v{� x{­�zm�±�D­�rt}���x{v{r«uwz v�u�x{� ~·���D­�� ��­b¯
: ;8<6= �b£fÃ��{� ¿ ¢�¤u�²£
�S¡�Â?��¢�¡
��}·x{­������yr § x{� ~�}b�w�±r�©f�yrDro��sHrtv{� z|rt}.x��\x{~���rtz|~�}f��x{v�u�x{r±x{­�r
sHrtvy��~�v{zmuw} § rm� z|s�v{~���rtz|rt}.x�~w��x{­�r��F���<� �<�<�L|}��uw® ��~�v{� x{­�z
~���rtv�x{­�r Á#�%���}|<�±uw® ��~�v{� x{­�z9¯5³�­�rµro��sHrtv{� z|rt}.x�� § ~�}f�y����x��
~w�hx��±~!sfuwvyx��t�fx{­�r·��v{~�s�v�u�x{� ~ § ~�z|sfuwv{���y~�}�uw}f��v{r«�ysH~�}f�yr
x{� z|r § ~�z|sfuwv{���y~�}b¯)¶Jr
©f�yr
��� ´�rtv{rt}.x���x{v{r«uwz v�u�x{r
uw}f�



v{r«�ysH~�}f�yr9x{� z|r
x{­�v{r«�y­�~�®��d¯���~�v��y� z|s�® � § � x�����x{­�rJ��x{v{r«uwz
v�u�x{r6���±Ä���r«�9��©�v{� }��|~�}�r § ~�}.x{� }�©�~�©f�Dª.©�rtv{�!rt��uw® ©fu�x{� ~�}b¯
³�­�r!��u�x�u9�yrox § ~�}f�y����x��6~w��G2@��·v�uw}f��~�z ��uw® »�� }���x{� z|r

�yrtv{� r«�9�D� x{­�® rt}��wx{­�~w�;GJ�����6uw}f��x{~wx�uw®²�y� Ætr¹~w�m��u�x�uÊ���
uwºH~�©�xr�b@_@��`�@¯�¶Jr@©f�yrO�Rx{v{rtr�x{~·º�©�� ®��mx{­�r@� }f��ro�m~�}!x{­�r
Äfv���xh� § ~�r�� § � rt}.x���~w�bx{­�r1��u¸��rt® rox�x{v�uw}f����~�v{zmu�x{� ~�}m~w�dx{­�r
��u�x�uwºfu��yr��yrtv{� r«�t¯N³�­�r1��x{v{r«uwz|� }����yrtv{� r«�����Ruw®��y~�u�v�uw}f��~�z
��uw® »�� }����yrtv{� r«�@�D� x{­5® rt}��wx{­J~w�?G2@+����uw}f��x{­�©f�@x{­�r²x{~wx�uw®
}�©�z²ºHrtvR~w��x{� z|r«�hx{­fu�x�x{­�r�}�r«uwv{r«��x�}�rt� ��­�ºH~�v�}�rtr«���hx{~�ºHr
��~�©�}f�����d������BXG2@+���OiCGJ���rEsGJIÕ¯
³�­�r¹ro��sHrtv{� z|rt}.x���uwv{r § ~���r«�`� }�s�v{~���v�uwz ®�uw}���©fuw��r

[��_[mEyE uw}f��uwv{r¹sHrtvy��~�v{z|r«��~�}òu)q@�	�
� q1� z|rt}f�y� ~�}
�+�b@_@
��r«�y».x{~�s�ºH~¸���Q����¯ @.�·�Q��GJ�w�`� uw}f�#¶?�X�1q È ¶��

�� È ��¯H¶Jrmu��¸Å�©f��x@x{­�r|��x{v{r«uwzív�u�x{r²º��
�yroxyx{� }��µx{­�r·� }�°
x{rtv{��uw®fºHrox��±rtrt}mx��±~²�y© §t§ r«�{�y� ��rD��uw® ©�r«�h��v{~�z @�¯ �@x{~	���yr § °
~�}f���t�Ruw}f�¹x{­�r�v{r«�ysH~�}f�yr!x{� z|r�x{­�v{r«�y­�~�®��#uw®��y~
��v{~�z @�¯ �
x{~q�·�yr § ~�}f���t��� }f��rtsHrt}f��rt}.x{® ��¯�¶Jr�v{r § ~�v��|x{­�r���uw® ® ° § ® ~ § »
x{� z|r«�6��~�v6x{­�r|x��±~9uw® ��~�v{� x{­�zm�t�Suw}f�5v{rtsH~�vyx6x{­�r!u¸��rtv�uw��r
v{r«�ysH~�}f�yr@x{� z|r«��~w�\x{­�r�rt��uw® ©fu�x{� ~�}f�t¯
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�\� ��©�v{r��fË�³�­�r6ºHr«��x�s�v{~ § r«�{�y� }��·x{� z|r«��~w��Á#�%���}|<�

¶Jr6Äfv���x���� ��r@x{­�r������2|}� �}� ��ð98����%$&��}�rtr«��r«�µx{~ms�v{~ § r«�{�
x{­�rµª.©�rtv{�
�D� x{­uÁ#�%���}|<�±uw® ��~�v{� x{­�z � }¹�\� ��©�v{r&�f¯µ��}�x{­����
ro��sHrtv{� z|rt}.x«�f�±r²u��{�y©�z|r6x{­fu�x@}�rt����u�x�umuwv{v{� ��r«�Du��1�y~�~�}
u��±x{­�r�rt��uw® ©fu�x{� ~�}�~w�Sx{­�r�s�v{rt��� ~�©f�±��uw® ©�r����±Äf}����y­�r«�d¯Q��~
��v{~�sµ~ §t§ ©�v��t¯h³�­�r«�yr6uwv{r1x{­�r6ºHr«��xDs�v{~ § r«�{�y� }���x{� z|r«�±x{­fu�x
x{­�r�Á#�%���}|<�\uw® ��~�v{� x{­�z § uw}�u § ­�� rt��r�¯F��~wx{r�x{­�r�x{� z|r���uwv{� °
uwº�� ® � x���Ë1x{­�rms�v{~ § r«�{�y� }��!x{� z|r«����uwv{�
u�® ~wx«¯·��}��\� ��©�v{r��f�
x{­�v{rtr±sHrtv § rt}.x�uw��r«�\~w��x{� z|r«�\x{­fu�xNx{­�r�s�v{~ § r«�{�y� }���x{� z|rDro��°
§ rtr«��� § rtvyx�uw� }Jv{r«�ysH~�}f�yr|x{� z|r|x{­�v{r«�y­�~�®�����uwv{r|��� ��rt}b¯ ¦ �
uw}|ro��uwz|s�® r��w�D­�rt}·x{­�rDx{­�v{r«�y­�~�®��²���mG��yr § ~�}f�d�+���_�`~w�duw® ®
rt��uw® ©fu�x{� ~�}f��������v{r«u�x{rtv±x{­fuw}�G��yr § ~�}f�d¯
¦ �Su § ~�z|sfuwv{���y~�}b�ox{­�r��yr«ª.©�rt}.x{��uw®.� § uw}�z|rox{­�~��6x{~�Äf}f�

~�©�x�x{­�r�}�r«uwv{r«��x�}�rt� ��­�ºH~�v�}�rtr«���RuwºH~�©�x?G"�w°}GJ�@�yr § ~�}f���Nx{~
rt��uw® ©fu�x{r�x{­�rJª.©�rtv{����~�vµr«u § ­)uwv{v{� ��r«�'��u�x�u�¯ò³�­�r5s�v{ro°
§ ~�z|s�©�x�u�x{� ~�}�~w�Nx{­�rjk:ipG�sfuwvyx{��uw®S������x�uw} § r«��uw®��y~m}�rtr«���
x{­�r9�{uwz|r § ~.��x«¯¹³�­����·z|r«uw}f��x{­fu�xms�v{~ § r«�{�y� }���x{� z|r���~�v
x{­�r«�yr²z|rox{­�~����@�D� ® ®\ºHr|uwºH~�©�x�GJ�!�yr § ~�}f���1uw}f�9x{­�©f�1x{­�r
v{r«�ysH~�}f�yr!x{� z|rµx{­�v{r«�y­�~�®��¹z²©f��x|��v{r«u�x{rtv�x{­fuw}�� x«¯#��v{~�z

�\� ��©�v{rF�f�w�±r § uw}|�yrtr�uw® z|~.��x�uw® ®�s�v{~ § r«�{�y� }��1x{� z|r«�huwv{rR��uwv
® r«�{�6x{­fuw}Jx{­�������uw® ©�r�¯µ³�­�����ro��sHrtv{� z|rt}.x�uw®hv{r«�y©�® x�s�v{~���r«�
x{­fu�xJx{­�r?uw® ��~�v{� x{­�zm�
ºfu��yr«�ò~�}ò� }f��ro��x{r § ­�}���ª.©�r«��uwv{r
z|~�v{r6r�� § � rt}.xDx{­fuw}µx{­�~.�yr6�D� x{­�~�©�x�� }f��ro�d¯
³�­�r § ~�z|sfuwv{���y~�}!v{r«�y©�® x��R��~�v�x{­�r@x��±~|� }f��ro�µz|rox{­�~����t�

Á#�%���}|<��uw}f� �F���<� �<�<�L|}������uwv{r9�y­�~��D}�� }'�\� ��©�v{r����R�D� x{­
x{­�r�v{r«�ysH~�}f�yr@x{� z|r6x{­�v{r«�y­�~�®���r«ª.©fuw®dx{~AG��4��Y �·uw}f�A�|�yr § °
~�}f���t�.v{r«�ysHr § x{� ��rt® ��¯\¶Jr1©f�yr!ë{��x{v{r«uwz¼� }.x{rtv{��uw®�ì��.z|r«uw}�� }��
x{­�r1x{� z|r@ºHrox��±rtrt}mx{­�r6uwv{v{� ��uw®��h~w�bx��±~²�y© §t§ r«�{�y� ��r���uw® ©�r«�t�
� }f��x{r«u��m~w�S��x{v{r«uwz|� }���v�u�x{r1� }µ~�©�vRro��sHrtv{� z|rt}.x��t¯h³�­�r1©�s�°
sHrtv±x{­�v{rtr@��v�uws�­f�R��� ��r�x{­�r�u¸��rtv�uw��r���v{~�s!v�u�x{� ~.�t��uw}f�mx{­�r
® ~��±rtvN~�}�r«���y­�~��#x{­�rDv{r«�ysH~�}f�yr±x{� z|r«�t¯N��}|ºH~wx{­ § u��yr«�t��x{­�r
�yzmuw® ® rtv�x{­�r�}�©�z²ºHrtv«��x{­�r�ºHroxyx{rtvDx{­�r�sHrtvy��~�v{zmuw} § r�¯
�@� ��rt}5u!v{r«�ysH~�}f�yr�x{� z|r²x{­�v{r«�y­�~�®��d�Hx{­�r|��v{~�s
v�u�x{� ~µ~w�

Á#�%���}|<��uw® ��~�v{� x{­�z<�D� ® ®6ºHr § ~�z|r��yzmuw® ® rtv9u��!x{­�r¹��x{v{r«uwz
��u�x�u § ~�z|r@�y® ~��±rtv«�wº�©�x±� x § uw}�}�~wxRºHr@�yzmuw® ® rtv�x{­fuw}µu § rtvy°
x�uw� }!��uw® ©�r��.}�~²zmu�xyx{rtvR­�~��)�y® ~���x{­�r6��x{v{r«uwz v�u�x{r����t¯h��~�v
ro��uwz|s�® r��«� }²�\� ��©�v{rv�
B�u�¯ GJI��D� x{­6x{­�v{r«�y­�~�®��6r«ª.©fuw®�x{~#GR�yr § °
~�}f�d�dx{­�rm��v{~�s5v�u�x{� ~µ����u § ~�}f��x�uw}.x6~w�±uwºH~�©�xj���_�Ç�D­�rt}
��x{v{r«uwzÉ� }.x{rtv{��uw®R���²��v{r«u�x{rtv�x{­fuw}dGµ�yr § ~�}f�d¯5³�­����²}�©�z·°
ºHrtv § uw}'ºHr
~�ºf�yrtv{��r«�#��v{~�z<�\� ��©�v{rA�¹º�� § ~�©�}.x{� }���x{­�r
}�©�z²ºHrtv@~w�hx{� z|r«�@�D­�rtv{r�x{­�r·s�v{~ § r«�{�y� }��mx{� z|r·���1��v{r«u�x{rtv
x{­fuw}�G1�yr § ~�}f�d¯h��� z|� ®�uwv±~�ºf�yrtv{��u�x{� ~�}f� § uw}mºHr1zmu���r1�D� x{­
x{­�v{r«�y­�~�®��µr«ª.©fuw®�x{~���¯ �²uw}f�A�·�yr § ~�}f���t��x{~�~f¯
��v{~�z¼�\� ��©�v{rr�
B�u�¯ G��wu�¯ �@uw}f�·u�¯ �+IÕ�w�±r § uw}|�yrtr±x{­fu�xhx{­�r

�F���<� �<�<�L|}�!uw® ��~�v{� x{­�zÇ~�©�x{sHrtvy��~�v{zm�Dx{­�rXÁ#�%���}|<�\uw® ��~�v{� x{­�z
� }!x{rtv{zm�±~w�\��v{~�s!v�u�x{� ~²�D� x{­�uw® ® § ~�z²º�� }fu�x{� ~�}f�R~w�\��x{v{r«uwz
v�u�x{r«��uw}f�)x{­�v{r«�y­�~�®����t¯Ç�@� ��rt})x{­�r¹�{uwz|r���x{v{r«uwz v�u�x{r��
x{­�r���� ´�rtv{rt} § r¹~w�m��v{~�s�v�u�x{� ~.�9ºHr § ~�z|r«�
�yzmuw® ® rtv��D­�rt}
x{­�r�x{­�v{r«�y­�~�®��¹���·º�� ����rtv«¯#³�­����·���·ºHr § uw©f�yr��D� x{­�º�� ����rtv
x{­�v{r«�y­�~�®��d�dx{­�r|v{rt®�u�x{� ��r²x{� z|r«�@x{~9®�uw©�} § ­
x{­�r|s�v{~ § r«�{�@~w�
x{­�r�s�v{r«��� § x{r«�9ª.©�rtv{��� }��m�yrtv{� r«�������yzmuw® ® rtv«¯R³�­�r�uwºf�y~�® ©�x{r
��uw® ©�r�~w�R��v{~�s�v�u�x{� ~m�D� ® ®N��r § v{r«u��yr�u��Dx{­�r·��x{v{r«uwzÇv�u�x{r����
�y® ~��±rtv«�R�D­�� ® r
� xµ���mz|~�v{r9� z|sH~�vyx�uw}.xµ�D­�rt}Êx{­�r5��x{v{r«uwz
��u�x�u
���²��u���x«¯���}#x{­�r«�yr���v�uws�­f�t�h�±r § uw}��yrtrµx{­fu�x|�D­�rt}
x{­�r���x{v{r«uwzÉv�u�x{r!����x{~�~
��u���x«�\x{­�r���v{~�s#v�u�x{� ~.��uwv{r § ® ~.�yr
x{~�r«u § ­?~wx{­�rtv«¯¼³�­�rt}�u��mx{­�r���x{v{r«uwz%v�u�x{r
ºHr § ~�z|r«�µu
® � xyx{® r5�y® ~��±rtv«��x{­�r
��� ´�rtv{rt} § r�ºHr § ~�z|r«�m®�uwv{��rtv«¯s��~wx{r�� }
�\� ��©�v{ry�
B�u�¯ �²uw}f��u�¯ �+IÕ��r«�ysHr § ��uw® ® ��B�u�¯ �_IÕ��x{­�r���v{~�sµv�u�x{� ~.�
­fu¸��r6u|��v{r«u�xD��� ´�rtv{rt} § r�~w�-��i��9�!¯
³�­�r!u¸��rtv�uw��r²v{r«�ysH~�}f�yr·x{� z|r!~w�LÁ#�%���}|<� § ­fuw}���r«�@® � xyx{® r

��~�v���� ´�rtv{rt}.x���x{v{r«uwzòv�u�x{r«�t�wuw}f�²���N® r«�{�\x{­fuw}²x{­�rDv{r«�ysH~�}f�yr
x{� z|r�x{­�v{r«�y­�~�®��d�.u��h�y­�~��D}·� }m�\� ��©�v{rr�
B�ºb¯ G���ºb¯ �@uw}f�·ºb¯ �+IÕ¯
¦ ® x{­�~�©���­�x{­�r|�yzmuw® ® rtv@��x{v{r«uwzí� }.x{rtv{��uw®S�D� ® ®hu §t§ ©�z²©�®�u�x{r
x{­�rµ��rt®�u¸�J~w��x{­�r!rt��uw® ©fu�x{� ~�}f�t�Sx{­�r�uw® ��~�v{� x{­�z �D� ® ®���v{~�s
x{­�r
ª.©�rtv{�Êu�xµ�y~�z|r�x{� z|r«�!uw}f��x{­�©f�mv{rt® � rt��r�x{­�r5��rt®�u¸��¯
¶?­�rt}�x{­�r±��x{v{r«uwz`� }.x{rtv{��uw®����b��v{r«u�x{rtvdx{­fuw}�v{r«�ysH~�}f�yrhx{� z|r
x{­�v{r«�y­�~�®��d��x{­�r�v{r«�ysH~�}f�yr@x{� z|r�ºHr § ~�z|r«�Du § ~�}f��x�uw}.x«¯
³�­�r�v{r«�ysH~�}f�yrDx{� z|r1�D� x{­ �F���<� �<�<�L|}��uw® ��~�v{� x{­�z¼�D� ® ®H� }�°

§ v{r«u��yrm�D­�rt}�x{­�rµ��x{v{r«uwzÉv�u�x{rm������u���x{rtv«¯ �±©�x&�F���<� �<�<�L|}�
����z²© § ­µºHroxyx{rtv�x{­fuw} Á#�%���}|<�duw® ��~�v{� x{­�z9��r«�ysHr § ��uw® ® �m�D­�rt}
x{­�r���x{v{r«uwzVv�u�x{r@�����y® ~��)uw}f�mx{­�r@x{­�v{r«�y­�~�®��!���±®�uwv{��r�¯N��~�v
ro��uwz|s�® r��w� }m�\� ��©�v{rr�
B�ºb¯ �+IS�D� x{­m��x{v{r«uwzò� }.x{rtv{��uw®�uw}f�²x{­�r
x{­�v{r«�y­�~�®��²ºH~wx{­m~w�g�@�yr § ~�}f���t��x{­�r1u¸��rtv�uw��rRv{r«�ysH~�}f�yr±x{� z|r



0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

35

40

Stream interval (second)

D
ro

p 
ra

tio
 (

%
)

DIRECT
PREFETCH

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

35

40

Stream interval (second)

D
ro

p 
ra

tio
 (

%
)

DIRECT
PREFETCH

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

5

10

15

20

25

30

35

40

Stream interval (second)

D
ro

p 
ra

tio
 (

%
)

DIRECT
PREFETCH

B�u�¯ GJI±q1v{~�s�v�u�x{� ~ABv�yR G��JI B�u�¯ �_I±q1v{~�s9v�u�x{� ~;BW�yR���Y ���JI B�u�¯ �+I±q1v{~�s9v�u�x{� ~;BW�yR����JI

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Stream interval (second)

R
es

po
ns

e 
tim

e 
(s

ec
on

d)

DIRECT
PREFETCH

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Stream interval (second)

R
es

po
ns

e 
tim

e 
(s

ec
on

d)

DIRECT
PREFETCH

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Stream interval (second)

R
es

po
ns

e 
tim

e 
(s

ec
on

d)

DIRECT
PREFETCH

B�ºb¯ GJIh�Dr«�ysH~�}f�yr@x{� z|rqBW�yR G��JI B�ºb¯ �_Ih�Dr«�ysH~�}f�yr@x{� z|rqBW�yR���Y ���JI B�ºb¯ �+Ih�Dr«�ysH~�}f�yr@x{� z|rqBW�yR����JI

�\� ��©�v{r#��Ë �Nrtvy��~�v{zmuw} § r § ~�z|sfuwv{���y~�}bË\v{r«�ysH~�}f�yr1x{� z|r�uw}f�9��v{~�s�v�u�x{� ~;BW�yR�v{r«�ysH~�}f�yr1x{� z|r6x{­�v{r«�y­�~�®��d����R��yr § ~�}f�!I

~w�dÁ#�%���}|<��uw® ��~�v{� x{­�zî����uwºH~�©�x#@
Y �����yr § ~�}f���t�b�D­�� ® r �F���<�
�<�<�L|}�muw® ��~�v{� x{­�zÇ����~�}�® �;@
Y G2�|�yr § ~�}f���t¯�¶Jr § uw}
�yrtr�x{­fu�x
�F���<� �<�<�L|}�!uw® ��~�v{� x{­�zÇ~�©�x{sHrtvy��~�v{zm�Dx{­�rXÁ#�%���}|<�\uw® ��~�v{� x{­�z
u·® ~wx«¯Q��~wx{r6x{­�r § ~�v{v{r«�ysH~�}f��� }��·��v{~�s�v�u�x{� ~·��~�v �F���<� �<�<�L|}�
uw}f�uÁ#�%���}|<�±����G��¨uw}f�C�+� v{r«�ysHr § x{� ��rt® ���huw}f� �F���<� �<�<�L|}�
uw® ��~�v{� x{­�z ������x{� ® ®Su·�D� }�}�rtv«¯
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�\� ��©�v{ry��Ëu�Drt®�u�x{� ��r6v�u�x{� ~.��B�x{­�v{r«�y­�~�®������r��Y �·�yr § ~�}f���}I

��v{~�zVx{­�r���r«� § v{� s�x{� ~�}�� }���r § x{� ~�};����x{­�r*�F���<� �<�<�L|}�·uw® °
��~�v{� x{­�zó­fu���}�~!~���rtv{­�r«u��9u�� § ~�z|sfuwv{r«���D� x{­{Á#�%���}|<�Nuw® °
��~�v{� x{­�z � }mx{rtv{zm��~w�dv{r«�ysH~�}f�yrDx{� z|r�¯h³�­�r1��v�uws�­f�h� }µ�\� �w°
©�v{rj�²­fu¸��r���rtz|~�}f��x{v�u�x{r«�!x{­fu�x1©�}f��rtvDx{­�r��{uwz|r6x{­�v{r«�y­�°
~�®���uw}f����x{v{r«uwz v�u�x{r��1�F���<� �<�<�L|}�|uw® ��~�v{� x{­�z § uw}9��r § v{r«u��yr
x{­�r���v{~�s¹v�u�x{� ~5uw}f��v{r«�ysH~�}f�yrmx{� z|r��y� z²©�® x�uw}�rt~�©f�y® ��¯���}

�\� ��©�v{r������±r5��� ��r�x{­�r § ~�z|sfuwv{���y~�}?�D� x{­)v{rt®�u�x{� ��r5��uw® °
©�r«�²~w�1��v{~�s#v�u�x{� ~5uw}f�#v{r«�ysH~�}f�yrmx{� z|r�~w�Dx{­�r«�yr!x��±~Juw® °
��~�v{� x{­�zm�t¯1³�­�r²v{r«�ysH~�}f�yr6x{� z|r²x{­�v{r«�y­�~�®��9������Y �m�yr § ~�}f���
� }9x{­�������v�uws�­b¯R¶Jr § uw}��yrtr�x{­fu�x�x{­fu�x1ºH~wx{­�v�u�x{� ~ § ©�v{��r«�
uwv{r9uw® ��u¸���²ºHrt® ~�� G��R�D­�� § ­Êz|r«uw}f�·x{­fu�x|x{­�r9�F���<� �<�<�L|}�
uw® ��~�v{� x{­�z ����uw® ��u¸���±ºHroxyx{rtvDx{­fuw} Á#�%���}|<�Suw® ��~�v{� x{­�z9¯
� � ����¤\¢��SÁ���À�£	�
³�­�r�x{~�s�� § ~w�dx{­����RsfuwsHrtvR��uw® ®��R� }.x{~²ºH~wx{­!x{­�r@��rt}�rtv�uw® § u�xy°
rt��~�v{�9~w� § ~�}.x{� }�©�~�©f�6ª.©�rtv{� r«��uw}f�
x{­�r|}�r«uwv{r«��x6}�rt� ��­�ºH~�v
ª.©�rtv{� r«��~w�Sx{� z|r��yrtv{� r«�t¯
�Ruwv{® �!� }oG2���+����³Srtv{v{�µrox6uw®F¯/N G2�JPSÄfv���x1� }.x{v{~���© § r«��x{­�r

}�~wx{� ~�}¹~w�!ë § ~�}.x{� }�©�~�©f��ª.©�rtv{� r«�{ì��S�D­�rtv{rmx{­�rt��s�v{~�sH~.�yr«�
uw})� } § v{rtz|rt}.x�uw®6uws�s�v{~.u § ­'x{~�rt��uw® ©fu�x{r
x{­�r�ª.©�rtv{� r«�!~�}
uws�sHrt}f��° ~�}�® ����u�x�uwºfu��yr«�t¯ �Su�x{rtv«� �b� ©¹rox|uw®F¯FN G2@��FG_G P±� }�°
x{v{~���© § r«�)}�~wx{� ~�})~w�5ë § ~�}.x{� }�©fuw®6ª.©�rtv{� r«�{ì����D­�rtv{r5z|~�v{r
��rt}�rtv�uw®h� § rt}fuwv{� ~.�1�±rtv{r § ~�}f�y����rtv{r«�d¯��Dr § rt}.x{® ���u[R­�rt}Jrox
uw®F¯-N ���g�2P���r«�y� ��}�r«�9x{­�r	����uw��v�u9[�
¼�y����x{rtzí� }5�D­�� § ­
x{­�r
� } § v{rtz|rt}.x�uw®@ª.©�rtv{�Êrt��uw® ©fu�x{� ~�}?z|rox{­�~��?��u��m}�~#® ~�}���rtv
v{r«��x{v{� § x{r«�²x{~²uws�sHrt}f��° ~�}�® �|��u�x�u��y~�©�v § r«�t¯N³�­�rtv{r�uwv{r�uw®��y~
�y~�z|r!v{r«�yr«uwv § ­J~�}��y����x{rtz�uwv § ­�� x{r § x{©�v{r!uw}f�¹v{rt®�u�x{r«������°
�y©�r«�±��~�v § ~�}.x{� }�©�~�©f�Dª.©�rtv{� r«�yN Gw�gGJ��� �2P ¯R��sHr § � Ä § ª.©�rtv{� r«�t�
® � »�r § ~�}.x{� }�©�~�©f��uw����v{rt�.u�x{� ~�}'ª.©�rtv{� r«��N ���F�bP �1­fu¸��r5uw®��y~
ºHrtrt}?��x{©f��� r«�d¯?��}Êx{­����msfuwsHrtv«�±�±r���~ § ©f�m~�}'��x{v{r«uwz|� }��
x{� z|r��yrtv{� r«�t¯

��r«uwv�uw}f��}�r«uwv{r«��x9}�rt� ��­�ºH~�v�ª.©�rtv{� r«��~w�·x{� z|r¹�yrtv{� r«�
­fu¸��r!ºHrtrt}�u���rtv{�5� }.x{rtv{r«��x{� }��
v{r«�yr«uwv § ­Jx{~�s�� § � }#v{r § rt}.x
��r«uwv��t¯�³�­�r5��rt}�rtv�uw®1uws�s�v{~.u § ­b�D�yrtr>N ���OG"���OG2���?GJ�2P �����
x{~)zmuws�x{­�r¹x{� z|rÊ�yrtv{� r«��� }.x{~'x{­�r#��v{r«ª.©�rt} § �`��~�zmuw� }b�



�D� x{­!u�q1��� § v{rox{r���~�©�v{� rtv�³Sv�uw}f����~�v{z9��uw}f�²x{­�rt}m� }f��ro�·x{­�r
�y� ��}�� Ä § uw}.x�sfuwvyx�~w�±x{­�r § ~�r�� § � rt}.x��6©f�y� }�� § rtvyx�uw� }�­�� ��­�°
��� z|rt}f�y� ~�}fuw®N� }f��ro��� }��9��x{v{© § x{©�v{r�¯·³�­�r«�yr·v{r«�yr«uwv § ­�r«�1uwv{r
x{­�rJºfu��yr5��~�v�~�©�v�uws�s�v{~.u § ­'x{~Êro��x{rt}f�?x{­�r¹��x�u�x{� ~�}fuwv{�
}�r«uwv{r«��xD}�rt� ��­�ºH~�vDª.©�rtv{� r«��� }.x{~·x{­�r § ~�}.x{� }�©�~�©f��~�}�r«�t¯
��}'~�©�v!s�v{� ~�vmv{r«�yr«uwv § ­nN ��P ���±r § ~�}f�y����rtv{r«�#x{­�r5uw® ��~w°

v{� x{­�zm�µ~w��x{­�r § ~�}.x{� }�©�~�©f�!}�r«uwv{r«��x�uw}f�?}�r«uwvµ}�rt� ��­�ºH~�v
ª.©�rtv{� r«�±�D� x{­9u|�yzmuw® ®�}�©�z²ºHrtv�~w�N��u�x�uwºfu��yr6�yrtv{� r«�t���D­�rtv{r
x{­�r § ~�z|s�©�x�u�x{� ~�} § ~.��x6���@x{­�r·zmuw� } § ~�} § rtv{}b¯ �Su�x{rtv«���±r
ro��x{rt}f��r«�!x{­�r6v{r«�yr«uwv § ­|x{~m��r«uw®��D� x{­�x{­�r��y� x{©fu�x{� ~�}f�Rx{­fu�x
x{­�r�}�©�z²ºHrtvh~w����u�x�uwºfu��yr±�yrtv{� r«�\���N®�uwv{��r�uw}f��x{­�rD� � È § ~.��x
����x{­�r·��~�z|� }fu�x{� }��!��u § x{~�v«¯���}�x{­����@sfuwsHrtv«�H�±r·��x{©f����x{­�r
sHrtvy��~�v{zmuw} § r6���{�y©�r6v{rt®�u�x{r«�!x{~m��x{v{r«uwz|� }��|v�u�x{r«�t¯

�Dr § rt}.x{® ������¯.q²¯��1� ��®�u��huw}f����ro´�v{rt�²�±¯+�1uw©���­.x{~�}|s�v{ro°
�yrt}.x{r«�Juµv�u�x{ro° ºfu��yr«�
ª.©�rtv{��~�s�x{� z|� Æ«u�x{� ~�}
��~�v���x{v{r«uwz|� }��
��u�x�u!�y~�©�v § r�N G �"P ¯1³�­�rt��uw� z|r«��u�x@zmu���� z|� Æt� }��mx{­�r²~�©�xy°
s�©�x·v�u�x{r!~w�1ª.©�rtv{�Jrt��uw® ©fu�x{� ~�}¹s�®�uw}f�t¯
��}#~�©�v²�±~�v{»��\�±r
§ ~�}f�y����rtvRx{~²� z|s�v{~���r1ºH~wx{­!x{­�r@~�©�x{s�©�xDuw}f�mx{­�r@v{r«�ysH~�}f�yr
x{� z|r��y� z²©�® x�uw}�rt~�©f�y® ��¯��Dr § rt}.x{® ��������~�}�� »Jrox|uw®F¯hN G2�JP�� }�°
x{v{~���© § r«� x{­�r ¦ ©�v{~�v�u��y����x{rtz-z|~���rt®µ��~�v#z|~�}�� x{~�v{� }��
��x{v{r«uwzm�R� }µ�D­�� § ­!x{­�r6sHrtvy��~�v{zmuw} § r«�Ruwv{r1z|r«u��y©�v{r«�!�D� x{­
v{r«�ysH~�}f�yrDx{� z|r«�t�.x{©�s�® r@��v{~�sf�±uw}f�|��uw® ©�r«�Rs�v{~���© § r«�d¯ È ©�v
sfuwsHrtv § ~�} § rtv{}f���D� x{­��y� z|� ®�uwv�sHrtvy��~�v{zmuw} § r6z|r«u��y©�v{r«�t¯
� � À ¿ ¥��yÂ1¡�Ã�À ¿
³�­����JsfuwsHrtvJ��� § ~�} § rtv{}�r«���D� x{­¼x{­�rÊsHrtvy��~�v{zmuw} § r�� z·°
s�v{~���rtz|rt}.x�~w�Nx{­�r § ~�}.x{� }�©�~�©f�D}�r«uwv{r«��x1}�rt� ��­�ºH~�v1ª.©�rtv{� r«�
��~�v���x{v{r«uwz|� }���x{� z|rµ�yrtv{� r«�t¯m¶?� x{­�x{­�rm® � z|� x{r«��v{r«�ysH~�}f�yr
��x{v�u�x{rt���5x{~ § ~�}.x{v{~�®�x{­�rµzmu���� z²©�z�v{r«�ysH~�}f�yrmx{� z|r��hx{­�r
Äfv���x!uw® ��~�v{� x{­�z9��Á#�%���}|<�Duw® ��~�v{� x{­�z9�����·x{­�r9ro��x{rt}f�y� ~�}�~w�
x{­�rmx{v�u���� x{� ~�}fuw®R}�r«uwv{r«��x�}�rt� ��­�ºH~�v²ª.©�rtv{�Juw® ��~�v{� x{­�zm�6~�}
x{� z|r·�yrtv{� r«�t¯D� x1©f�yr«��x{­�r�}�r«uwv{r«��x1}�rt� ��­�ºH~�v1~w�Nx{­�r²s�v{rt��� °
~�©f�6rt��uw® ©fu�x{� ~�}5x{~9v{roÄf}�r·x{­�r § ©�v{v{rt}.x6~�}�r�¯m³�­�r!�yr § ~�}f�
uw® ��~�v{� x{­�z9���F���<� �<�<�L|}�6uw® ��~�v{� x{­�z9��r�� § � rt}.x{® ��©f�yr«�\x{­�rD����® r
x{� z|r±ºHrox��±rtrt}�x{­�r�uwv{v{� ��uw®��d~w��x��±~@�y© §t§ r«�{�y� ��rR��u�x�uDx{~1s�v{ro°
��� § xhx{­�rD}�ro��xRª.©�rtv{��� }��6�yrtv{� r«�Nuw}f�·s�v{~ § r«�{�Sx{­�rDs�v{r«��� § x{r«�
�yrtv{� r«�t�±x{­�©f�!s�v{~�������r«�m©f�yro��©�®1� }���~�v{zmu�x{� ~�} B�x{­�r5}�r«uwv{r«��x
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