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Variable #of susceptible - LAN Infections vs Time
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Variable uplink with feedback - Outgoing Scans vs Time
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Variable uplink with feedback - Internet Infections vs Time

15Mb uplink
15Mb uplink w/ feedback
5Mb uplink w/ feedback
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Variable uplink with feedback - LAN Infections vs Time
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Local Bias - LAN Infections vs. Time
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Varying scanning strategy with split susceptibles - LAN Infections vs. Time

random
local class C bias
local class B bias
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Local Bias with feedback - Internet Infections vs Time

15Mb uplink
15Mb uplink w/ feedback
5Mb uplink w/ feedback

15Mb, bias, feedback
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hkj,jmhmz s ��OÆnU��pýhkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p
hkj,jmhmz s )W�¸nU��pýhkj,jmh�z s )�)onU��pýhkj�jmhmz s )YøÆnU�¼püh}j,jmhmz s )�N6nU��pühkj,jmhmz s )�=onU��p
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ó4~K��õ��µhkj�jmhmz s �onU=¼püh}j,jmhmz s =onV��p��ml4ó}h}þ/�6ñ%�����W�:�

�ï hytklkjûg<�!B�� s g�t?j�t
hkõ1B1�"�
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?������l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

s g�t?j�� ~?��f4h<�4i4lT�x�,f�g�òi� j�g4B��0�
�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñ&��g?��t?|�t,zkl<e4j�~(��ó}l�f�g�t?j
� s ~k�}f�g?|�j�lT�P�4lmt?jy�4l}�mh<|�ó�jÑ~K�4jml}f,�4h�zkl!� ��l0�Yjm� s g�e��Æng�}p��

�

ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W�
hkj,j�hmz s �ong�}p
hkj,j�hmz s �EnU��pühkj,j�hmz s )onU��pýhkj�jmhmz s øÆnU��pýhkj�jmhmz s N[nU�¼p hkj�jmhmz s =onU�¼p
hkj,j�hmz s OonU��pühkj,j�hmz s PÆnU��pýhkj�jmhmz s BÆnU��pýhkj�jmhmz s -onU�¼p hkj�jmhmz s ���onV��p
hkj,j�hmz s ���EnU�¼püh}j,jmhmz s ��)onV��pýhkj,jmhmz s �?øÆnU��pýhkj,j�hmz s �(N[nU��pýhkj�jmhmz s ��=onV��p
hkj,j�hmz s ��OonU�¼püh}j,jmhmz s �*PÆnV��pýhkj,jmhmz s ��BÆnU��pýhkj,j�hmz s ��-onU��pýhkj�jmhmz s )��onV��p
hkj,j�hmz s )W�EnU�¼püh}j,jmhmz s )�)onV��pýhkj,jmhmz s ),øÆnU��pýhkj,j�hmz s )�N[nU��pýhkj�jmhmz s )�=onV��p
hkj,j�hmz s )�OonU�¼püh}j,jmhmz s )0PÆnV��pýhkj,jmhmz s )�BÆnU��pýhkj,j�hmz s )�-onU��pýhkj�jmhmz s ø��onV��p
hkj,j�hmz s ø[�EnU�¼püh}j,jmhmz s ø�)onV��pýhkj,jmhmz s ø�øÆnU��pýhkj,j�hmz s ø0N[nU��pýhkj�jmhmz s ø�=onV��p
hkj,j�hmz s ø�OonU�¼püh}j,jmhmz s ø�PÆnV��pýhkj,jmhmz s ø�BÆnU��pýhkj,j�hmz s ø�-onU��pýhkj�jmhmz s N1�onV��p
hkj,j�hmz s NQ�EnU�¼püh}j,jmhmz s N1)onV��pýhkj,jmhmz s N4øÆnU��pýhkj,j�hmz s N�N[nU��pýhkj�jmhmz s N1=onV��p
hkj,j�hmz s N1OonU�¼püh}j,jmhmz s N�PÆnV��pýhkj,jmhmz s N1BÆnU��pýhkj,j�hmz s N1-onU��pýhkj�jmhmz s =��onV��p
hkj,j�hmz s =W�EnU�¼püh}j,jmhmz s =�)onV��pýhkj,jmhmz s =,øÆnU��pýhkj,j�hmz s =�N[nU��pýhkj�jmhmz s =�=onV��p

zK�



hkj,j�hmz s =�OonU�¼püh}j,jmhmz s =0PÆnV��pýhkj,jmhmz s =�BÆnU��pýhkj,j�hmz s =�-onU��pýhkj�jmhmz s O��onV��p
hkj,j�hmz s OW�EnU�¼püh}j,jmhmz s O�)onV��pýhkj,jmhmz s O,øÆnU��pýhkj,j�hmz s O�N[nU��pýhkj�jmhmz s O�=onV��p
hkj,j�hmz s O�OonU�¼püh}j,jmhmz s O0PÆnV��pýhkj,jmhmz s O�BÆnU��pýhkj,j�hmz s O�-onU��pýhkj�jmhmz s P��onV��p
hkj,j�hmz s P[�EnU�¼püh}j,jmhmz s P�)onV��pýhkj,jmhmz s P�øÆnU��pýhkj,j�hmz s P0N[nU��pýhkj�jmhmz s P�=onV��p
hkj,j�hmz s P�OonU�¼püh}j,jmhmz s P�PÆnV��pýhkj,jmhmz s P�BÆnU��pýhkj,j�hmz s P�-onU��pýhkj�jmhmz s B��onV��p

�
� ï l<�4��hkõ1B1�

ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw
ï �(Nr�,fmhkj���lkj ð gkfYõ�t>�°g<�/)�� s g�t?j�trl,h�z s ñï j ð güf�g?|�jmlYf¼t n�~?�/�j�°~��R�}p ð ~�j s )���3�� ~���jml}f,�mhmzklmt n�~��!��prg?e�lk�y��gkfï l��Yj�l}f}��h4ó z,g?�,��lmz�j�~}g?�
��lkjK�(N��,�,fmhkj8)����
f�g?|�jmlYf�� ~?�,f4hk�4i4l��P�,f�g?òl�üj¼g��(�
~K��j�l}f,�4hmz}lT�D~?�/�r�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñ%)���3��R�
~K��j�l}f,�4hmz}lT�D~?�,f4hk�4i4l��P�,f�g?òi� j¼g��(N����,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñ%)���3��l�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òR� j¼g���ø0�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñP��f4hkj8)��

�

ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �Hu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s )6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s øIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s NWu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s =6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s O6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s PIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s BIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s -6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ���Iu%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ���2u%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ��)Iu%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ��øWu%�onU��p �4lmó}h}þ/�6ñ%������=;�

� ï l<�4�r��lkjK�(N��,�,fmhkj8)��
ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw

z $



�,f4h}j8)����
� lkj��
f�g?|4jml}f�� ~��
�
~K��jml}f��4hmzkl�� ~?�!�ÿ�,l��Yj�l<�4�¼t ñP��~Yz?j�~}g���h}f,þWñ,)���3��l�
~K��jml}f��4hmzkl�� ~?�,f4h<�mi4l�� �,f¼g�òw� j¼g;)�='���,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñu����3��l�
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñPf¼g?|�jml}f D f4h<e s ñxi,f4hke s

�

s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òi� j¼g')�=��
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ]z,ó4~<l<��jK������3��¨ñ	~K��j�lYf,�4h¼zkl
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ]z,ó4~<l<��jK������3��¨ñxi,f4hke s
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�ong�Yp��

�

ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%���W�
hkj,jmhmz s �Æng�}p
hkj,jmhmz s �¸nU��pühkj,jmhmz s )ÆnU��pühkj,jmhmz s ø[nU��pühkj,jmhmz s N6nU��pühkj,jmhmz s =ÆnU��p
hkj,jmhmz s OÆnU��pühkj,jmhmz s P[nU��pühkj,jmhmz s B[nU��pühkj,jmhmz s -ÆnU��pühkj,jmhmz s ���onU��p
hkj,jmhmz s ���EnU��pühkj,jmh�z s ��)onU��pýhkj�jmhmz s ��øÆnU�¼püh}j,jmhmz s �(N6nU��pühkj,jmhmz s ��=onU��p
hkj,jmhmz s ��OonU��pühkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p
hkj,jmhmz s )[�EnU��pühkj,jmh�z s )�)onU��pýhkj�jmhmz s )YøÆnU�¼püh}j,jmhmz s )�N6nU��pühkj,jmhmz s )�=onU��p

�
�

� ï l<�4���,f4h}j8)��
ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw

ï 6 s ~Yty~YtÄj s l�HO��g<fkòEtaH ��lkj ð gkfYõ�ñ 6 s l}f4l�h}f4l�Br��gkfkò�tÿg<�Y����� s g�t?j�trl,hmz s �ï ðYs ~,z s ��g}lmt���g�jrò¼hkj�z s j s l<
1C[� �¼lkj ð g<f,õx�y�,|�j h<e,e4f�g���~.ò¼hkj�lmt�~�j�ñï/. ��lrf�g?|�jmlYf�n�~��/�¼p s hmtýh<� g?e�l<�Ñ~K�4jml}f,�4h�zkl�n�~?�/��p��¼g<fyl0�Yjml}f}�¼h4ó�zYg?�,��l�z?j�~}g?�¨ñï ��j h4ó�tYg s hmtýh<� ~K��jmlYf,�4hmzkl��¼g<f�z,g?�,��lmz�j�~}g?� j¼g j s lr�,f4h}jr��l}j ð g<fYõA��j�g�t�~Kò�|�ó}hkj�lï j s l ð ~?fml4ó}lmt,t�z,g?�,��lmz�j�~}g?��j s h}j�j s l}þ s h��ml6ñ
��lkj8BY��g<fkòm�����T�ï ò¼h�~�� l��,jml}f}��hmó zYg?�,��l�z?j�~}g?��f¼g?|�jml}fx� ð ~�j s ~K��jml}f��4hmzkl/�yg?e�l<�A�ï ~K��jml}f��4hmzklY� j¼g4Br��g<f ~K��jmlYf}��h4óü��l}j ð g<fYõ�t>�ï h<�4� ~K��jml}f��4hmzklY���üg?e�l<� ��gkfÿ�,fmhkjûz,g?�,��lmz�j�~}g?�
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼g4B0���,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñJ� D �l�
~K��j�l}f,�4hmz}lT� ~?�����Ä�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñJ������3��R�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

z?z



� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òR� j¼g'P0�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñP�¼g<fkòS�����

�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æng�}pühkj,jmhmz s �Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnU)�pühkj,jmhmz s �2u%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æn�ø¼pühkj,jmhmz s )Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æn,N�pühkj,jmhmz s øWu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnU=�pühkj,jmhmz s N�u%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnUO�pühkj,jmhmz s =Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnvP¼pühkj,jmhmz s OIu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnvB¼pühkj,jmhmz s PWu%�onU��p<�

�

ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw
ï f�g?|�jmlYf¼t;� j s fY|�=h��hkj,j�hmz s l}� ~�� hýf�~K�4i���g<fkò�hkj�~}g?�¨ñï l,hmz s f�g?|�j�l}f ~Ytÿz,g?�,��lmz�jml}��j¼g j ð g�g�j s l}fyf�g�|�jml}f¼t �4þ���g?|mfï ~K��j�l}f,�4hmz}lmtÿl,hmz s ñï j s ~Ytÿó}l,h���lmt�~K��jml}f��4hmzklmt�-üj s f}|i��=yg?��l,hmz s f�g?|4jml}f�g?e�l<� ��g<fï hkj,j�hmz s ò¼lk��j�j¼g�g�j s l}fr��lkj�toñ
��hmz�õ0��g?��l��
� lkj��
f�g?|4jml}f�� ~��,f4h<�4imle�x�,f�g�òl�üj�g'=��
~K��jml}f��4hmzkl�� ~?�,f4h<�mi4l��P�,f�g�òR�üj¼g+���(�y��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �Y�ï �}��~K�m�vñx��~Yz?j�~Yg?��h}f,þ�ñPf�g?|�j�l}f D f4hke s ñPi,fmhke s
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñPf¼g?|�jml}f D f4h<e s ñxi,f4hke s
f�g?|�jmle�P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/���

�

ï f�g?|�jmlYf/�ÿhkj,jmh�z s j¼g f¼g?|�jml}f��
ó4~K�4õT��hkj,jmh�z s �onU��pühkj,jmh�z s �En,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �ong�}pühkj,jmh�z s �EnU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �onU)�pühkj,jmh�z s �EnUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �on�ø¼pühkj,jmh�z s �EnvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf���hkj,jmh�z s j¼g f¼g?|�jml}f+)
ó4~K�4õT��hkj,jmh�z s �EnU��pühkj,jmh�z s )on,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �Eng�}pühkj,jmh�z s )onU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �EnU)�pühkj,jmh�z s )onUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �En�ø¼pühkj,jmh�z s )onvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf/)ÿhkj,jmh�z s j¼g f¼g?|�jml}f�ø
ó4~K�4õT��hkj,jmh�z s )onU��pühkj,jmh�z s øÆn,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�

zK(



ó4~K�4õT��hkj,jmh�z s )ong�}pühkj,jmh�z s øÆnU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s )onU)�pühkj,jmh�z s øÆnUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s )on�ø¼pühkj,jmh�z s øÆnvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYfyø�hkj,jmh�z s j¼g f¼g?|�jml}f!N
ó4~K�4õT��hkj,jmh�z s øÆnU��pühkj,jmh�z s N[n,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s øÆng�}pühkj,jmh�z s N[nU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
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rmhkj�l6u¶6Y|�lj��ø[� ô |4i/)�����N����6u%�0NWu\N1��ö���=����
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù�
�C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
�HñJ� . c B1)�ó4~K�¼lmt 6ml��Yj
�Hñ%)
	 s g ð � P�øyó4~K�¼lmt 6ml��Yj
) )0B�O'c�9 ô e,e�óm~Yzkhkj�~Yg?�
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ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
f�~ �,f4h<�4õ�ö
	4g<f�f,þ h���g?|�j�j s h}j�ñ¹��jût,ó4~Ke,e�lY� ~���j¼g j s l4��hmz?õ�i�f�g?|,�4��hk�4�ÿ��~Ytkh<e,e¼l,h}f4l}��ñ_6 s h<�4õ�t
��g<f�f4l�ò¸~K�4��~K�miÿò¼l6ñ
6 s l�hkj,j�hmz s l}��jmhYf���h4ó,órfml<e�ó}hmz}lmt j s l t�f¼z0]�	�	��?] ô e�eW]�
�g<f}ò ��~?fmlmz?j¼g<f�þûz,g<�4l6ñº	4g
ò¼hkõ�l�t�|mf4lrj¼g ò�g��mlyh<�4�ûtkh��ml�h<�4þûzYg<�4lÿþ�g�|A@��ml ò�g<��~���~<l}�
��lY��g<f4lýe,|�j�j�~K�4i�j s ~,t
~K��e�ó}hmz}l6ñ¹��j�t s g?|�ó<����l�l��}e�hk�4�4l}� ~K��j s l t,t��}�¼lkj�f�g,g�j���~?fmlmz?j¼g<f�þ�hk�4�yhmó�tYg
f4l<e�ó}hmzklmtrh zYg?|,e�ó}l g<�ÿ��~}ó}lmtÿg<�ÿj s l zYg<f4l t,t��}�¼lkj zYó}hmt,t}lmt n\j s lmt}l z,ó}hmt,tkl�t s h��ml
��l,lk� tYóm~?i s j¼ókþÿò�g<��~?��~<l}��p7ñ
��g,g<õ�hkj�j s l D hkj�l ð h}þ & g?|�jml}f8	,lmt,t�~Yg?� z,g<�4l ðYs l}f4ll�ýó,g,g�õ�hkjÿj s l�~K�4��ó,g ð gk��t,z}h<��t
j¼güi4l<��lYf4hkjmll� ú 31C�toñ
	4g�ò�l�zYg?ò,ò¼l<��j�t<��l4ó,g ð g?� ðYs hkj ð lr��~Yt,z?|�t,tkl}�
�¼l}��g<f4lIñ
f¼g?e¼lüj s hkj s l4ó?e�t��
]�3�~,z s h,l4ó
rmhkj�l6uk
�l}���Z��=
	,l<e�)�����N/��-6u\N8�6u\N1)�ö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù�
�C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
f�~ �,f4h<�4õ�ö
. �!6Y|�lj�Z�(N/	,l<e�)�����Nx����f4h<��õÿe ð f�g�jml6u
¸;��~?f¼t?jA�µj s h<��õ�tü��g<fÿj s l4��lkj�h z,g<�4l6ñ r¼g þ�g?| s h��mlyh<�mþ�g?��lyhmz?j�~*�ml4ó<þ ð gkfYõ�~K�4iûg?�
¸ýj s ~Yt f�~?i s jr��g ð 2 �m@�ò�j s ~K�4õ�~K�4iyj s hkjR� ò¼h}þ;��l�h���ó}lrj¼g�zYg?��j�f�~(�,|�jmlÿj�gÄj s l
¸ zYg<�4l��¼hmtkl'�4þÿj s l�l<�4��g<�üò�þýj s l�t�~Yt�~K�!rmlmzkl�ò1��l}fWñ
��jx@At4�<|�t?jÿò¼l ð gkfYõ�~K�4i g��ÿj s ~,t�z,g<�4l4��hmtklj� h<�m�l��jml<�4��j¼g i4lkj��,|�t�þ ð g<f,õ�~K�4iûg?�
g�j s l}f�j s ~K�4i�toñº	4g!�rzkl}fYj�h�~K��ó<þ ð g?|�ó<�}�5@xjÿòE~K�4� ~?��þ�g?| ð h<��jyj¼g�zYg?��j�f�~(�,|�jmlvu	p

�l s h��ml�hri,f4h}�ût?jY|4�ml<��j�h4ó�tYg ð g<f,õ�~K�4i g?� ð g<fkòyò�gk�4l4ó4~K�mi��y�,|�j s lj@	tÄ|�t�~��4i
h<��g<j s l}f zYg<�ml<��h�tkl'�,|�~}ó�jûg?�yj¼g?e g<�ÿj s l ú t�t;�ml}f¼t�~Yg?� g<�!	�	�� � lkj n�~�	�	�� � l}j�p
|�t�~��4iy��ó?|�~?�ÿj�f4hY�,��~Yz�ò�g<�ml4ó4~K�4ix� tYgy~?jx@	týh<��~?j���~��,�4l}f4lk��jx» h<�4�R�m@\��ó4~�õ�lüj¼g
õml,lke�j s ~YtyzYg<�4lri�g4~K�mie@Azkh<|�tkl�~�j s hmt�tYg�ò¼lÿ�4l�hkjY|4f4l�tÄj s lyg<j s l}f zYg<�mlyó}h�z?õ�toñ
¸
	,lmzYg?�m��� hý{k|�lYf,þûg?��j s l�z}h4ó�z�|�óYhkj�~}g?� gk��H?g�|�j0��g?|��4� t,zkh<� f4hkj�lQH ��f�g�ò�i4hkjml ð h}þ
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¸rf�g?|�jmlYf¼toñ �m@�ò tkl,l¼~K�4i h<� g?|�j0��g�|,�4�yf4hkjmlÿi,fml,hkjml}f�j s h<�y÷ml}f�grl��ml<�!��l}�¼g<f4lyh<�4þ
¸ s g�t?j�t ð ~�j s ~K��j s lü��lkj ð g<fYõ n ô 	�p:��l s ~K�4�ÿj s lrf�g?|�j�l}f h}f4l�~K�4�4lmz�jml}�Wñ �?jýò¼hYþ'��l
¸ýj s hkjY����gÄ��g�j s h���l�h�zYg�ò�e�ó}lkjmlr|,�m�4l}f¼t?j�h<�4��~K�mi g<� s g ð j s l �¼lkj ð g<f,õyfml4ó}hkjml�tÄj�g
¸�h<� ô 	�h<�4� s g ð j s l�~K�4�mlmz?jml}�ÿò�hmz s ~K�¼lmtrh}f4l zkh4ó�z�|�ó}hkjml}��ñ �K� h<�4þûzkhmtklj�¼�m@Pò
¸rf4l,h4ó,ókþýe�lYf}e�ó}l��ml}�
�4þÿj s ~Yt>�°tYgrh<�4þ�ó4~?i s jyþ¼g?| z}h<� t s l}� ð g?|�ó<����l ò�|�z s
¸�h<e,e4f4l�z�~<hkjmlY�Wñ
�m@Dó�ó s h��mlrj¼gÿz s lmz?õyj s ~Ytýh<�4��i4lkj
��h�z?õÿj�g þ�g�|�ñ�C�g�t,t�~(��ó<þ ~�jx@	t j s l zkhmt}lüj s hkj
j s l�H?g?|4j0��g?|,�m� t,zkh<�4��f4hkj�lQH�h4ó�tYg�~K��zYó�|4�4lmtYH�j4f4h<��t�~?jSHüt,zkh<��t��½�k|�t?jÿe�hmt,t�~��4i
j s f¼g?|4i s ñy9}|4jR�Äf4l,h4ó�ó<þ zkh<�A@xjyf4l�ò�l�ò���l}f�ñ . j s l}f ð ~Ytklj� ~?j���gYlmt��A@xj tYg�|,�4�yf�~?i s j�ñ
]�3�~,z s h,l4ó
ö,ö
3�~Yz s h,l4ó'��~}ó0�,l<��t?j�h�ò5�ºC¼g�t�jmö�r¼g�z�j¼g<f4h4ó & lmtkl,hYf¼z s ô t,tYg4z�~<hkjmlú l<�4jml}fy��g<f & l4ó4~kh���ó}lyh<�4��f�~?i s ö�Cml}f���g<fkò¼hk��zkl ú g�ò�e,|�j�~K�4i�� ú g�g<f,��~K�¼hkjml}��	mz4~<l<��zkl��4h���ñ
X���~��ml}f¼t�~?j�þ g<�R�}ó,ó4~K��g4~Ytrhkj;Xmf���h<�¼h,ö úks h<ò�e�h�~?iY�A� ��ø1�0B4
¨ñ¾3�h¼~K�+	}j�ñ��kXmf���h<�¼hj�Z���
O[�*B��W�s j,j,e�uv]�] ð�ð,ð ñ]z�f s zoñ&|�~�|�zoñ\l}�Y|W]8{.ò¸~}óm~
rmhkj�l6uy�,f�~m�Z�*P!	,l<e�)�����N���-6u\N8-6uxø�O�ö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù�
�C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
f�~ �,f4h<�4õ�ö
. �!6 s |A�Z��O
	,l<e�)�����Nx����f4h<��õÿe ð f�g�jml6u
¸
¸ õml,lke�j s ~YtyzYg<�4lri�g4~K�mie@Azkh<|�tklû~�j s hmt�tYg�ò¼lÿ�4l�hkjY|4f4l�tÄj s lyg<j s l}f zYg<�mlyó}h�z?õ�toñ
¸
¸+¿�|�t?jûg?|�jûg<�ûz�|4f�~}g4t�~�j�þ n]h<�m�e@Azkh<|�tklû~�jýòE~?i s jûó�g,g�õÿ��~Yzklrj¼gÿó4~Yt?j ~K�ÿòmþýj s lmt�~Yt
¸rf4l<e�g<f,j�pm� ðYs ~Yz s �ml,hkjY|4fmlmt�ò¼hkõmlýj s l
	�	�� � lkj zYg<�4lý|,��~<{k|�l1]?|�tkl}�}|�óýj�g þ�g�|W2
6 ð g j s ~��4i¼tyzYg�ò¼lýj¼g�òE~K�4��f�~?i s j�h ð h}þWu
ö
	�	�� � l}j s h�t {k|E~�jmlÿi�g,g<��f�g?|4j�~K�4iÿò�gk�4l4ó�t>� . 	�C��yhk�4��9 D C�ñk6 s l ð g<fkòyò�g<�ml4ó s hmts g,g<õ�t�~K��j¼g j s lrf�g?|�j�~K�4iûó}h}þ4lYf¼tytYgy~?j ð ~Yó,ó ��~K�4��g?|�j ðYs l<� f�g?|4jmlmt�z s h<�4iml�hk�4�
zkh<� ~K��j�l}f4hmz?j ð ~?j s j s lrf�g?|�j�~��4iy�,þ}��h�ò¸~Yz,t n�~�j zkh<�Ñ~K�4�¼ó?|�l<��z}lýj s lýf¼g?|�j�~K�mi�p7ñ

�lj@%�mlý|�tkl}�ÿj s ~YtÄj¼grhkj,jml<ò�e�jyj¼g�ò�g<�4l4ó s g ðÿð gkfkò�t�òE~?i s j�h}���4lmz?j/9 D Cy�,þ}�¼h�òE~Yz,tÆñ
ö���j s h�tÿtYg?ò¼l�zYg<�4lýj¼gü�}|Yò�e�e�hmz?õ�lkj�t�~K�yj�z�e4�}|,ò�e ��g<fkò¼h}j�j s hkj ð lj@��mlý|�t}l}�rj�g
i4l<�¼l}f4hkjmlyhkj�jmhmz?õyj�f4hY�,��~Yz j�f4h�zklmtü��g<f ð g<fkò��4l}jmlmz?j�~Yg?� t�þ¼t?jml<ò�j�lmt?j�~K�miWñ
¸
¸;¸
	,lmzYg?�m��� hý{k|�lYf,þûg?��j s l�z}h4ó�z�|�óYhkj�~}g?� gk��H?g�|�j0��g?|��4� t,zkh<� f4hkj�lQH ��f�g�ò�i4hkjml ð h}þ
¸
¸;¸rf�g?|�jmlYf¼toñ �m@�ò tkl,l¼~K�4i h<� g?|�j0��g�|,�4�yf4hkjmlÿi,fml,hkjml}f�j s h<�y÷ml}f�grl��ml<�!��l}�¼g<f4lyh<�4þ
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¸
¸;¸ s g�t?j�t ð ~�j s ~K��j s lü��lkj ð g<fYõ n ô 	�p:��l s ~K�4�ÿj s lÿf�g?|4jml}f�h}f4l�~K�4�4lmz�jml}�Wñ �?jýò¼hYþ'��l
¸
¸;¸ýj s hkjY����gÄ��g�j s h���l�h�zYg�ò�e�ó}lkjmlr|,�m�4l}f¼t?j�h<�4��~K�mi g<� s g ð j s l �¼lkj ð g<f,õyfml4ó}hkjml�tÄj�g
¸
¸;¸�h<� ô 	�h<�4� s g ð j s l�~K�4�mlmz?jml}�ÿò�hmz s ~K�¼lmtrh}f4l zkh4ó�z�|�ó}hkjml}��ñ �K� h<�4þ zkhmtklh�¹�m@Pò
¸
¸;¸rf4l,h4ó,ókþýe�lYf}e�ó}l��ml}�
�4þÿj s ~Yt>�XtYgýh<�4þ�ó4~?i s jyþ¼g?| z}h<� t s l}� ð g?|�ó<����l ò�|�z s
¸
¸;¸�h<e,e4f4l�z�~<hkjmlY�Wñ
¸'f¼g?e�l}�Y|�ó,ó<þ�j¼g s l4ó?e zYó}hYf�~?�,þ n]h<�m��fml}�}|�zklrj s lüj�~Kò¼l �¼l,l}�4l}�ûó,g�g�õ�~K�4i ~K�4j¼gy~?j�pm�
¸��m@�ò t�e�lmz�~���~Yzkh4ó�ó<þ�f4l}�4lYf,f�~K�4iyj�gÄj s lYH�j ð g}�,hmt}�kj�f4h}����~YzaH�j�lmt?j ~K��j s lüj�lmt?j�t0]
¸r��~?f4lmz�j¼g<f,þWñ ��jût}l,l�ò�tÄj¼gyt s g ð h<� g?|�j�i�gm~K�4i t,zkh<� f4h}jmlý��f�g�òûl,hmz s f�g?|4jml}f�j s l
¸ s g�t?j���l s ~��4� ~�j;�¼lmzYg�ò¼l�ty~��4�4lmz?j�l}�Wñ
.<s � g�õx��j s ~,t�~Ytü{k|�~?jml�t�~.ò�e�óYl�hk�4�!�k|�t?j s hmtÄj¼g �¼g ð ~?j s j s lÿh�t,t�|Yò�e4j�~}g?��tygk�
j s l ò�g<�ml4óÆñº	4g��X~�jÿ|�tklmtýh�t�j�f4hkj�~���~<l}���4l}jml}fkòE~���~Yt?j�~,zÿl<e�~?�4l<òE~YzÄò�g<�ml4óÄj s hkj t�e4f4l�h}�¼t
h�ó}h}f,i4lýj s l'�Y|�ó���l}f4h���ó}lre�g?e,|�ó}hkj�~}g�� g��ml}f��,h4ó,óY� ô 	,lmtoñº	4g���j s ~���õ�gk�rj s ~Ytüh�t
j s g4tklrj ð g s g�t?j�tÄj s h}jyþ¼g?| t}l,l ~���j s lüj ð g ô 	�lmt�j s l}f4lyh}f4l
�<|�t�jre�hYfYj�gk�yh
ó}h}f�i4l}fÿe�g?e,|�ó}hkj�~}g�� g<�;�,|�ó?��l}fmh���ó}l s g4t?j�t nAt�|,e,e�g�t�~K�4iyj s hkjyþ�g?|A@\fmlüe¼h}fYj�~Yz?|�ó}h}f�ókþ
~K��j�l}f4lmt?j�l}� ~K� ~?�?] ðYs l<��j s g�tkl s g�t�j�tüi4lkj ~K�4�4lmz�jml}����g<fûtYg�ò�lýf4l�hmtYg?��poñkf�l<��zklj�
j s lYf4lyh}f4l�g�j s l}f s g�t�j�t j s hkj h}f4lri4lkj,j�~K�4i ~K�4�4l�z?jml}� ~K�yj s g4tkl ô 	,lmtÄj s hkj�h}f4lü��g�j
l��}e�ó4~Yz�~�j�ó<þÿò�g<�4lmó}l}� n\j s lYþ�@\f4l!�<|�t�jrò�g<�4l4ó}lY�ÿj s f�g?|4i s hü�,|Yò1��l}fÿj s hkj��4lmt�z�f�~(��l�t
j s l t�~?÷mlyg<�ÿj s lüe�g?e�|�ó}hkj�~Yg?��p7ñ
f¼g?e¼lüj s hkj zYó}h}f�~���~<lmt j s ~��4i¼trh<�E~�j�ñ
& l}imh}f,�¼t>�
3�~Yz s h,l4ó
rmhkj�l6uy�,f�~m�½)�N/	,l<e�)�����N����Hu%�,øIu%)�)�ö���=����
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù�
�C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
� . c ø�-yóm~K��lmt 6ml��,j
);	 s g ð � N1)yóm~K��lmt 6ml��,j

ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
f�~ �,f4h<�4õ�ö
�,f4hk��õ�e ð f�g<jml6u
¸
	4g�j s l�t?j�h}fYj�~K�mi # e�~?�4l<òE~Yz 3�g<�4lmóÄe¼h}f4h�ò¼l}jml}f¼t n ï g<��t?|�t,zkl<e4j�~(��ó}lh�
¸ ï g<� ~K�4�4lmz�jml}��p
¸�h}f4l t�e�ó4~�j l��mlk��ó<þ���lkj ð l,l<�ûh4ó,ó�g<�ÿj s l ô 	,lmt02 . fÿ��gYlmtül�hmz s�ô 	
¸ s h��ml�hyzYg�e4þûg<�
¸ýj s lüe�h}f4h�ò�lkjml}f¼tÿh�trtklkj ~K�yj s l'r031�?2 �,t�j s l}f4l�h<�4þ ð h}þÿj¼g
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¸�l��}e�ó4~,z�~�j¼ó<þ tkl}j
¸üe�h}f4h�ò�lkjml}f¼tü��gkf�g���l ô 	rh<�4����~?���4l}f4l<�4jye�h}f4h�òEt �¼g<fyhk��g�j s lYf?2
À g?| zkh<��hmz,z,g�ò�e�ó4~,t s j s ~Yt��¶��|�jr��g�jÿj s f�g?|4i s r�31�yhmó,g?��l6ñk
 s l<� ð f�~�j�~K�miÿj s l�z,g<�4l
�Äf4lmzYg<iY��~?÷4l}��j s hkjyj s l�~K��~�j�~kh4óý��~Yt?j�f�~(�,|�j�~Yg?� g<�ût�|�t,zklke�j�~(��óYl1]4~K�4�mlmz?jml}� s g�t�j�t
òE~?i s j
��lrh'�ml}f,þûzYg�ò4e�~}ó4~Yz}hkjml}� �Y|,��z?j�~Yg?� g<��t}l��ml}f4hmóü�mhmz?j¼g<f�t>�XtYg!��j s g�|4i s j ~�jð g?|�ó<����lü��~��,��~Yz�|�ó�j�j¼g s h��ml�hý�¼ó}l���~(��ó}lyl<��g?|4i s e�|4f4l'r031���4lmt,z�f�~Ke�j�~}g���ñ_fml<��zklj�
j s l�~K��~?j�~<h4ó4~�÷4l}f�h���t�j�f4hmz?j z,ó}hmt,týh<�4����~?�,�ml}f4l<��j t?|���zYó}h�t,tklmtüj s hkj ~Kò�e�ó}l�ò�l<��j
��~?���4l}f4l<�4jÑ~K��~�j�~kh4óý��~Yt?j�f�~(�,|�j�~Yg?��toñÁ	mg���þ¼g?| ð g?|�ó<�ÿ��l,lY�rj¼g ð f�~?jml�t,g�ò¼l�zYg<�4lýj¼g
~.ò�e�ó}l�ò¼l<�4j þ�g?|4f�g ð � ~K��~�j�~<h4ó4~?÷ml}f zYó}hmt�t>�µò�g<�4l4óYl}� h}�Yjml}fx�°t}h}þ���j s lü|,��~?��gkfkò
~K��~?j�~<h4ó4~�÷4l}fWñ
6�f,þÿj¼g jmhkõml�h�ó,g,g�õ hkj�j s l zYg<�4l6ñ¹��jýòE~?i s jÿ��g�j;�¼l�tYg�g�����~}g?|�t ðYs h}j ~�j t s g�|�ó<�
��g��¶�,|�jyþ�g?|5@\f4l ð l4ó�z,g�ò¼lrj¼gyzYg�ò¼l4��hmz?õ ð ~?j s ò�g<f4lÿ{k|�lmt?j�~}g?��tÿh<�m�l�m@	ó,óÄj4f,þrj�gs l4ó�eyþ�g�| h4ó�g?�4iWñ
& l}imh}f,�¼t>�
3�~Yz s h,l4ó
rmhkj�l6uk3�g?�A�½)�= . z?j+)�����N����6u%=0NWuJ���üö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù¼z,toñ�
�CQ�7ñ # r�XW¸
	<|��a�,lmz?j�u & lIu ð gkfkòÑt�~.ò�|�óYhkj�~}g?�û{}|�lmt?j�~Yg?��t
f�~ �,f4h<�4õ�ö
. �
3�g?�A�½)�= . z?j+)�����Nx����f4h<��õÿe ð f�g�jml6u
¸�� s h���lÿhr�4l ð {k|�lmt�j�~}g?��tÿh���g?|�j�j s l t�~.ò�|�ó}hkj¼g<fx�_�,|�jy��~?f¼t?j ð hk��jml}��j¼grhmt?õ ~?�
¸rþ�g?|A@Dó�ó:��l�hkj,j�l<�4��~K�miyj s l ô�ú 3 ú,ú 	 zYg?�4�4lYf4l<��zkl ~��
r ú j s ~,t ð l�lkõ�ñ 34þ�h}�0��~,tYg<f
¸ s l}f4l�hkj�
�C[��~YtÄ�Y|,�4��~K�mi�g���l�t�jY|4�4l<�4jy��f�g�ò�òmþÿfmlmtkl,h}f�z s i,f�g?|,e�j¼grhkj,j�l<�4��� h<�4�
¸�~�j ó,g�g�õ�t�ó4~�õml��m@�ò�j s l�ó?|�z�õ�þûg?��l u�t¼p
¸��?�rþ�g�|A@Dó,ó<��lýj s l}fml�hk�4� s h��ml tYg�ò¼lýj�~.ò¼lh�Â�>@\� ó�g��mlýj¼g�t4~�j��¼g ð ��h<�4��jmh4ó�õ ð ~�j s
¸rþ�g?|�h���g?|�j ð g<f}ò t4~.ò�|�ó}h}j�~}g?� ��g<f hý�4l ð òE~K�,|�j�lmtoñ
X��4�¼g<fYjY|,�¼hkjml4ó<þx�Ã�rz}h<�A@xjrò¼hkõml�~�j�ñ
¸ � g ð � òmþy{k|�lmt?j�~}g?��trh}f4l ò�g<fml�gk�yhýi4l<��l}fmh4óüj s h<� t�e�l�z�~?��~YzÄ��h}jY|4f4l6ñ 9mhmt�~Yzkhmó,ó<þ��
¸��m@\��ó4~�õmlýj¼g õY��g ð ~?��þ�g?|yj s ~K��õyj s ~Yt ò�hkõmlmt�tkl<��t}lj� h<�4� s g ð ò�|�z s�ð g<f,õ ~�jròE~?i s j
¸ýjmhkõmlýj¼g�ò¼hkõml
	�	��}�¼lkj t�~.ò�|�óYhkjml�tYg�ò¼l}j s ~K�4i óm~�õmlýj s ~Ytou
¸�ö<6 s lYf4lû~Yt h<���K��j�l}f}��lkj ô 	j� ð ~�j s h<�,|���z s g<��t?|�t,zkl<e4j�~(��ó}l�h<�4�Ñ~K�m�4lmz?jmlY� s g�t?j�toñ
¸�ö<6 s lYf4lû~Ytýg?�¼l�gkf ò�g<fml t?|��,��lkj ô 	�lmt�j s hkj h}f4l�l��}e�ó4~,z�~�j¼ó<þ��ml}��~K��lY�;�mþrj s l4r038�
¸ü��lkj ð gkfYõ t?j�f}|�z�jY|4f4l6ñ 6 s ~Yt�ò¼l,h<��tÄj s hkj�j s l�g?��ó<þ t�|�t�zkl<e�j�~*��ó}lmtÿh}fmlüj s l s g4t?j�t
¸ ðYs ~Yz s ~K��z,ó?|4�4lrj s l4
�g<f}ò1C�f�g�j�g�zYg,ó�	�lmt,t�~}g��A� hk�4�rj s l�z s g4~Yzkl g<� ~K��~?j�~<h4ó,ókþ
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¸�~K�4�4lmz�jml}� zkh<��l�~�j s l}f���lÿl0�¼z�e�ó4~,z�~�j n���ó}hYi ~�� l,h�z s 
�g<fkò1C�f¼g�j¼g�zYg�ó�	,lmt,t4~}g?��p�g<f
¸rf4h<�4��g?ò n�i�~*�ml<�ûh tklkjÿ�,|Yò���lYf�gk�û~K�E~�j�~<h4ó�ó<þ ~K�4�4lmz�jml}���Xg<�ûzYg?|mf¼tkl�p7ñ
	4g?|��4�¼tyt?j�f4h¼~?i s j��¼g<f ð h}f��Wñ
¸�ö<6 s l�~K��j�l}f4hmz?j�~}g?��t4�¼lkj ð l,lk��l�hmz s�ô 	ÿhk�4�rj s l+����jml}f}�¼lkj�h}f4l�g?��ó<þ�j s f¼g?|4i s j s l
¸ D hkjml ð h}þ0C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?� f¼g?|�jml}f�t>� h4ó,ó,g ð ~K�4i�j s lû~K��t�jmh<��j�~khkj�~}g?� gk�ýe�õ�j�t ð,s l<�
¸ t,zkh<��t�zYg�ò�l ~K��h<�4� ~K����l}f¼tkl ðYs lk� t�zkh<��t i�g�g?|�j�ñ
À lmtÆñ�6 s lyg?��ó<þ�j�f�~Yz?õ4þre¼h}fYj s l}f4l�~YtÄj¼g�z,g�ò¼lü|,e ð ~�j s hýf4l�hmtYg?��h���ó}lre�hmz�õmlkj
h}f,f�~*�mh4ó e4f�g4zklmt,t>� ~oñ\l6ñ j¼g �mlmz�~?�4lýe�h�z?õmlkj h}f,f�~��mh4ó�~K��t�jmh<��j�tü�,f¼g�òyj s lý�¼ó?|�~?�
f4hkj�l6ñº	 s g?|�ók�}�A@xj
��l ò�|�z s zYg<��~K�4i ð g<fYõyj s g?|4i s ñ¶6 s l}f4lj@	tytYg?ò¼lkj s ~��4i t�~.òE~}óYh}f
j¼g j s ~Yty~K�yj s l
�6ñ%O zYg<�4lIñ
¸4
 s hkjY�m@�ò�j�f,þ�~��4i�j¼g �¼g�~Yt�z�f4l,h}jmlyh ð gkfkò�hmó<i�g<f�~?j s ò�j s h}jûzkhk����lü|�tklY�rj¼g j�f,þ
¸r��~?�,�4lYf4l<��j zYg�ò1��~K��hkj�~}g?��t�gk� ð g<f}òye¼h}f4h�ò¼l}jml}f¼t n\j�h}f,i4lkj���~,t,zYg��mlYf,þrò¼lkj s gk���
¸�~K�4�4lmz�j�~}g?��ò¼lkj s g<����e4f�g�e�h}i4hkj�~}g?�ûf4h}jmlyóm~.òE~�j,j�~K�4i�� lkj�zoñDpüh<�4�ût s g ð�s g ð j s lYþ
¸�h}�,�4lmz�jÿj s l e4f¼g?e�h}i4h}j�~}g?�Ñgk��h ð g<fkò ð ~�j s ~K�ûh�zkh<ò�e,|�tkö�t�~?÷4l}���¼lkj ð g<f,õ�ñ 6 s l
¸�hmt,t�|Yò4e�j�~}g?�Ñ~YtÄj s h}j�j s l}f4l�h}f4l�h4ó�tYg ~K��zYg�òE~K�mi ~��4�4lmz?j�~}g?�Ñt,zkhk��tÄ��f�g�òLHu6 s l
¸��K��jml}fY��lkjSHQ�y�,|4j�j s hkj�j s lrf4hkjml�g<�ÿj s lmtkl�zkhk����l s h<�m��ó}l}���4þrj s l�h���t?j�fmhmz?j
¸�l<e�~?�4l<òE~Yz�ò�g<�4lmó�toñ
	4g�� h}f4lrþ�g?|�e�ó}hk�,��~K�4iyj�gÿt�~.ò4|�ó}hkjmlût�zkh<��týhkjÿe�hmz?õml}jûóYl��ml4ó ð ~�j s ~K�yj s l ô 	 j s l<�W2
�K� g?��l ô 	�~�j�t s g?|�ó<����l�g�õx�¶�,|�j�j s l}fml�hYf4l�t,g�ò¼l òE~K��g<fy�4l}jmh�~}ó�t j s hkj�g���l ð ~}ó,ós h���lüj¼gü�4l,hmó ð ~?j s ñk
�l ò¼l<��j�~Yg?��l}� tYg?ò¼lygk�rj s hkj ~��ûg?|mf!)�����) e¼h<e�l}fûg?�ÿòE~��4lY�
h���t�j�f4hmz?j�~}g?�yò�g<�ml4ó4~K�4i�ñy6�f,þ�i�g,g<i�óm~K�4iy��g<fwHAe�hmz�õmlkj ó}l���l4ó�t4~.ò�|�ó}h}j�~}g?� g<� ð g<f}ò>H
��g<f�hrf4lmzkl<�4jre�hke�l}f��4þ�Cml}f}|Yò�h4ó,ó}h ðYs l}f4l s lÿhmó�tYgü��~Yt,z�|�t,tklmt�tYg?ò¼lygk�rj s g�tkl
j s ~��4i¼toñ
úks l�l}f¼trö
3�~Yz s h,l4ó
rmhkj�l6uy�,f�~m�½�0P�¿kh<��)�����=R��øIu%��O6u%=���ö���O����
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù¼z,toñ ð eE~7ñ\l}�}|a¸ú zou t,t��Y��lkj4ù�l�lmz,toñ s h}f0�mh}f��Wñ\l}�}|
	<|��a�,lmz?j�u & lIu��%	�	�� � lkj1��f4h<�4��g?òy��|Yò���l}f�t fml<e4f�g<�Y|�z�~(��~Yó4~�j�þ4�mó}l��ml4ó
Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
� . c ø�-yóm~K��lmt 6ml��,j
);	 s g ð � ø�=yóm~K��lmt 6ml��,j

ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
�,f4hk��õ�e ð f�g<jml6u
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ú h<��h<�4þ�g?�¼lri�~*�ml�hüi�g,gk���mlmt,z�f�~�e�j�~}g?� gk� ðYs hkjÿj s l
HOf4l<e4f¼g<�}|�z�~*��~}ó4~�j4þ4�4ó}l���l4óWH�g<�
	�	�� � l}j�f4hk�4��g�ò��,|Yò1��l}f¼t�ò¼l,hk��t02 �m@%�mlýfml,h}�ÿj s lr�4lmt,z�f�~Ke�j�~}g�� g?�
j s ~Yt�e�h}i4lIu
s j,j,e�uv]�] ð�ð,ð ñ]t,t<�}��lkj�ñ]g<f,i?]1���4jml}fY�¼lkj�r�g4z,t0]4t�t��}��lkj�r03?� & l}��l}f4l<�Ezkl6ñ s j}ò�ó

h<�4� ~�j�tkl�l�ò�t j¼g�ò¼lüj�gn��l tkh}þ�~��4i�j s hkj�j s l}fml ð ~}ó,órh4ó ð h}þ�t:�¼lÿh
ó}l��ml4ó�g<�
f4l<e4f�gk�}|�z�~(�E~}ó4~�j�þ�ñ

À lmtÆñ¼H ú g?��j�f�g�ó,ó}l}� fmh<�4��g�ò4��lmt,taHr~,t�|�t?|�h4ó,ó<þ ðYs hkj�g���l ð h<��j�toñ
6 s l
	�	�� � lkjIH?ó}l���l4óyg<�ÿfml<e4f�g<�Y|�z�~(��~Yó4~�j�þKHró}lkj�t þ�g?| zYg?�4j�f�g,ó s g ð ò¼h<�mþÿf4hk�4��g�ò
t?j�fml,h�ò�tüþ�g?|�|�tklýj¼güi4l<��lYf4hkjmlÿþ�g?|mf�fmh<�4��g�ò+�mhYf�~<hkjml�toñk3�g�t?jyjml��,j0��g,g�õ�t ð ~}ó,ó
jml4ó�ó þ�g�|�j¼gÄ|�tkl�h tkl<e�h}fmhkjmlÿf4h<�4�¼g�ò��,|Yò���lYfût�j�f4l,h�ò�e�lYfÿ��~,t?j�f�~(��|�j�~}g?��þ¼g?|A@\f4l
tkh�ò4e�ó4~K�4iy�,f¼g�ò¨ñ¶6 s ~Yt ð ~}ó�ó j�l<�4�ÿj¼g:�¼lÿhÿ�4ó,g�jm� g<�ût?j�fml,h�ò�toñ¶6 s ~Ytÿz,g?�4��~?i
tklkj�j�~K�4iûó}lkj�tÄþ�g�| t s h}f4lýj s l tkh�ò¼l�t?j4f4l,h�ò g��ml}f h4ó�ó �mhYf�~<hkjml�ty~�� h e4f�g�j¼g4zYg,ó��
g?��h s g4t?jx�°g<f ~K� hüj�~.ò¼lmó4~K��lû~?��þ�g?|�e4f4l}�ml}fWñ

. f�~YtÄj s lYf4lyh ð h}þÿj¼güf}|,��h�t4~.ò�|�ó}h}j�~}g?� j s hkj ð ~}ó,óÄ��g�j
e4f�g<�}|�zklrj s l tkh�ò¼l�g?|�jYe�|�j�l��ml}f,þ�j�~Kò¼l12 3�h}þ��¼l��>@�ò���g�jût}l,l�~K�4i ~�jA�
�,|�jY�m@\��l��ml<�
tklkj,j¼óYlý��gkfÿj�l4ó,ó4~K�miÿj s l�t4~.ò�|�ó}h}j�~}g?� j¼g�tkl,l}��j s l4C &1��Dýð ~�j s j s l
z�|4f,f4lk��jyj�~.ò¼l6ñ

X�t�|¼h4ó,ó<þyþ�g?| ð h<�4j�j�g�e�~Yz�õ h ��l ð tkl,l}�y��gkfyl,h�z s fml<e�ó4~Yz}hkj�~}g?� ~�� tYg?ò¼l
t?j�fY|�z?jY|4fml}���4hmt s ~}g?��ñ À g?| tklkj ~�j ~K�yj s l'r031�WñÄ�?��þ�g?|�i4lkj tYg�ò¼lý|,��l0�}e�lmz?j�l}� g<f
t?j�fmh<�4i4lÿf4lmt?|�ó�j��,f�g�ò g?��l�g<��þ�g?|4fyf4lke�ó4~Yzkh}j�~}g?��t�� þ�g?| ð h<��jyj¼gÄõY��g ð j s h}j�þ�g�|
zkh<��f4l<emf�g<�}|�z}l ~�j�ñk6 s |�t>�µe�~Yz�õ�~K�4iIH�z?|4f,f4l<�4j�j�~.ò¼lQH g<f�t�~.òE~}óYh}f ~Yt�|�t�|�h4ó,ókþ
h��¼gm~?�4l}�Wñy9}|4jx� hmtühmó ð h}þ¼t��X~?jÿ�4l<e¼l<�4�¼tyg?� ðYs hkj�þ�g�| ð hk��jÿj�g ��g[ñ,ñ,ñ
f¼g?e¼lüj s hkj s l4ó?e�tÆñ
]�3�~,z s h,l4ó
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