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bdcfeg�h3gDi�j kmlnhpo1qFr_stlvuxwygzs�ux{|s	lnhWlF}tr_stlvuxw~ g5}��1}�s eg�hWgY}��.u=h3{1qng��OgY}��� u���gzs�� � rx��s.rGqng`}

� rG{1{�u � s ~ g � g`� c g � � c g�wp�Q�|�_����j��\r � � c �`�x�=�+j�iQ�9{HrG�=gY}

�������Y�� H¡G��¢¤£ g�rGwHrGq?�|¥�g¦s�§¨uWs � rx�.gY}�u�© b�ªd�/« s � r_¬�� � gY�.u �	~ g ~ r_s�s c g9�Qr_s	gz§�rY��ux©�rW­M®�¯°�.u �t� gY}�{�uxw ~ lnw1�
stuWs�§du c uxo � }�r_s�±¨g �t² g�qvgz�³rGw ~ stuyg�ln� c s c u=o � }�r_s ª ¯¦´ b qFr�µH} � gY}�{�gY��stlv¶xg�q?�Q· £ gpr � g5hBrGlnw1qn�BlnwQstg � gY}�stg ~ lnw
r�hpo1q?s	l?© � rx�.s�rGq/rG{1{ � uQr=� c § c lF� c §¨gy�zuxhW{Hr � g�§�l?s c s c g³¸¹hWuxw1umº�© � r=��s�r�qM}�s.r_stlJ}�s	lF��rGqMs	gY}�s.}¦©¹u � }�g�q?©J»�}�lnhWlnqFr � l?s��
µHg�lnw1�¦oH}�g ~ }�u¼©½r � · bdc uxo1� c §dg�¾Sw ~ g�¶ml ~ g�wH�.g�©¹u � }�s.r_s	lF}�s	lF��rGqO}�g�q?©J»�}�lvh3lvqFr � l?s��¦lnw3�.g � s.rGlnw3rx}�{�gY��s�}�ux©1s c g%s � r_¬��_¿
s c gDu_¶xg � rGqvq��.uxwH�zqnoH}�lnu=wBlF}�s c rGsdl?s¨lF}¨�.qng`r � qn�Ww1u�s¨hWuxw1u�© � rx��s.rGq½· ª u=wS}�gYÀ=o1g�wmstq?�Q¿={ � g�¶mlnuxoH}�q?�y{ � u={Hum}�g ~ hWu ~ g�qF}
µHrx}�g ~ uxwÁ© � rx��s	lnuxwHr�qf± � u_§�w1lFrGw³hWu�s	lnuxw�r � gW�zu ��� gY��s+uxw1q?�Áo1{\stuÁ}�gY�zuxw ~ u ��~ g � }�s.r_s	lF}�s	lF��}z·p�Áu � g�u_¶xg � ¿�§�l?s c
h9o1qnstl?© � rx��s.rGqShWgYr=}�o � gY}�}�lnhW{1qngD}�lnhpo1qFr_s	lnuxwH}Âux©�s � r_¬��¦s � rx�zgY}dµ�gY�.u=h3g5rY¶xrGlnqFr�µ1qng�·

�Áo1q?s	l?© � r=��s�r�q�rGwHrGqn�1}�lF}z¿z¾SwHrGqnq?�Q¿YrGqnqnu_§¦}�}�g�¶xg � rGqm�.uxwH�.qnoH}�lnuxwH}H§ c lF� c �zuxo1q ~ w1u�s
µ�g�hBr ~ gÂ§�l?s c rGw+gY}�stlnhBr_s	lnuxw
u�©¨s c g0}�s.r_s	lF}�s	lF��r�qd}�g�qn©J»�}�lnhWlnqFr � l?s��Á{Hr � r�h3g�stg �3Ã ¿���r�qnqng ~ÅÄ¦ÆmÇ�È�É3Ê�ËzÌ|Í_Î�Ê.ÎSÉ ·Ï®�hWuxw1�³s c gY}�gB§dg�hWg�wQs	lnuxw!s c g� g�hBr �t² r�µ|qvgd©½rx��s�s c rGs�lnwH�zuxhWlnw1�+r�w ~ uxo|st�=uxlnw1��s � rG¬B��uxµH}�g � ¶xg ~ r_s�s c g¦}trGhWg��Qr_s	gz§�rY�9hBr��B} c u_§#}�s � l ² lnw1�xqn�~ l?Ð�g � g�wms�hpo1q?s	l?© � r=��s�r�qmµ�g c rY¶mlnu � ·��Ho � s c g � hWu � g�¿=u=o � r�wHrGq?�1}�lF}Ñ}�o1�x�xgY}�s�}/s c r_s c g`rY¶Q�WrGw ~ hWu ~ g � r_s	g�uxo|s	�xuxlvw|�
s � r_¬��%r_sÑ±¨g �t² g�qvgz�pr � g¨lnw3}�uxhWg�}�g�wH}�g¨lnw ~ g�{�g�w ~ g�wQsMu�©�gYrx� c u�s c g � ·��/lnwHr�qnq?�Q¿�s c g%u=o|st�xu=lnw1�¼rGw ~ s c gdlnwH�.uxhWlnw1�
s � r_¬��+r_s�±¨g �t² g�qngz�0rGw ~ r_s ª ¯¦´ b qvumu ² g�wQs	l � g�q?� ~ l?Ð�g � g�wQs¨© � uxhÒr3hpo|qnstl?© � rx��s.rGqH{Hu=lnwQsdux©M¶mlng�§5·
Ó�ÔOÕ�Ö	×pØ �`Ù���¢ �Áo1q?stln© � rx�.s�rGqfrGwHrGq?�1}�lF}z¿|­Mr � �xg9Ú¼g�¶mlFr_s	lnuxwH}z¿Hkmg�qn©J»�}�lnhWlnqFr � l?s��=¿m­fu=w1� � rGw1�=g ~ g�{�g�w ~ g�wH�.gx¿ b�ªd�
s � r_¬��_¿|­M®�¯
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Ô ¢ ¯¦uxoH}d�.uxwH}�l ~��g � uxwH} ~ g�oO�Bs � rx�.gY} ~ g¼s � r_¾�� b�ª%� g�w � g��=lF}�s ���g�gY} er5q�� g�wQs ���g�g ~ � o1w�­M®�¯ er5±¨g �t² g�qvgz�
gzs�rGo ª ¯¦´ b ·/¯¦uxoH}9g�w(gzÐ�gY��s	o1uxwH}po1w1g�r�wHrGq?�1}�gBhpo1q?s	l?© � r=��s�r�qng�¿ ~ u=wQs3w1uxoH}plnwQs � u ~ o1lF}�uxwH}DqvgY}p{ � lnwH�.ln{�gY} er
s � rY¶xg � } ~ lv¶xg � }dgz�Og�hW{1qngY}z·�¯¦uxoH}%w1uxoH}��.uxwH�.g�wms � uxwH}dg�w³{Hr � stlJ�.o1qnlng � }�o � qngY} ~ l?Ð �g � g�wH�.gY}¨r`¶xgY�¼qng`}%s	gY}�s.}�}�s.r_stlJ}�»
stlFÀ=o1g`}�¸¹hWuxw1u�»�º�© � r=��s�r�qF}�o|stlnqnlJ} �gY} ~ rGwH}ÂqFr+qnl?sts �g � rGsto � g�·�±¨lng�w�ÀQo1g�w1um}�rGwHrGq?�1}�gY}��.uxw|¾ � h3g�wQs%o1w1g¼}�g�q?©J»�}�lnhWlnqFr � l?s �g
}�s.r_stlJ}�s	lFÀ=o1g�¿1qngY} ~ uxw1w �g�gY}¨w|g�}�u=wQsD�.qFrGl � g�hWg�wQs�{Sr=}dhWuxw1u�© � rx��s.rGqng`}.·¨´Âw �.uxwH} �gYÀ=o1g�wH�.gx¿SqngY}�hWu ~�eg�qng`}dgz�OlF}�s�r�wQs�}
©¹uxw ~��gY}+}�o � qngyhWuxo1¶=g�hWg�wQs9± � u`§�w1lng�w © � rx��s	lnuxw1wHr�l � g3w|g0}�uxwQsW�.u �t� g`��s�}3À=o��ør�o ~ g�o|�Ol eg�hWgWu ��~O� g�·�­��ør�wHrGq?�1}�g
h9o1qnstl?© � rx��s.rGqng+w1u=oS}D{Hg � hWgzs ~ �örGo|s � g�{Hr � s ~ g�s	l � g � {1qnoH}�lng�o � }¼�.u=wH�.qnoH}�lnuxwH}�lnwHr=���.gY}t}�lnµ1qng`}¼À=oHr�w ~ uxw ~ lJ}�{�uQ}�g~ o!}�g�o1qÂgz�O{�uQ}�r�wQs ~ g��¦o � }�s�· � r � hWl��.g�qvqngY}�»��.lâ¿�h3g�wmstlnuxw1w1u=wH}�qngp©½r�l?s+À=o1g�qng`}�s � rG¾���}¼g�wQs � rGwms¼gzsp}�u � s.rGwQs ~ g
� c rx�.o1w ~ gY}%­M®�¯ u=wQs ~ gY}¨�.uxhW{�u � stg�hWg�wQs.}�h9o1qnstl?© � rx��s.rGqF}Ñgz�ms �
�g�hWg�h3g�wQs ~ l?Ð �g � g�wQs.}.·/Ú¼gD{1qnoH}z¿Qw1uxs � gDrGwHrGqn�1}�g
}�o1�x� eg � gpÀ=o1gpqng9s � rG¾H���th3u ~��g ���g��W}�u � s.rGwQs ~ gp±¨g �t² g�qng���gY}�s�¿�g�w o1w��.g � s�r�lnw }�g�wH}.¿
lnw ~��g�{�g�w ~ r�wQs ~ oÁs � rG¾H� ~ g
©¹u � s	g¼rGhW{1qnl?s	o ~ gx·�´Âw|¾Sw
¿mqngY}�s � r_¾���}�g�wQs � r�wQs�g�s�}�u � s.rGwQs erD±¨g �t² g�qvgz�Wg�s�rGo ª ¯¼´ b }�uxwQs�s	uxo|s er¼©½rGlns ~ lF}�s	lnwH��s.}.·
� Ø �Y� Ö ¡! 
Ô ¢ ®�wHr�q?�1}�g¨�³o1q?s	l?© � r=��s�r�qng�¿
" � rGw ~ g ~��g�¶mlFr_s	lnuxwH}z¿`}�g�q?©J»�}�lvh3lnqJr � lns �g�¿�qnuxw1�=o1g ~��g�{�g�w ~ rGwH�.g�¿`s � rG¾�� b�ªd� ¿
­M®�¯
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�G� � rx��s.rGq ��rGwHrGq?�1}�lF}�u�©S�zuxhW{1o|stg � w1gzs�§¨u ��² s � r_¬�� c rx} � g`�.g�wQs	q?�Dµ�g�g�w5s c gd}�o|µ|��gY��sÑux©|¶xr � lvuxoH}�}�sto ~ lng`}�� ­ b £ £ ¿
¯��G¿H¯+�Q¿ b�b £ �G¿ b�b £ ���½·D�³um}�s¦u�©Âs c g9gzÐ�u � s c r=}�µHg�g�wÁ©¹u|�zoH}�g ~ u=wÁhWgYrx}�o � lnw1��r�w ~ hWu ~ g�qnlnw1�BrW{�uQ}t}�lvµ1qng
�?Í_Î���Ç��GÎ��=Ê��=Ê�Ì1Ê�Î �QÊ�Î ��Ê lnw³s c g ~ r_s�r|· bdc lF}¨§�rx}�hWu�s	ln¶�rGstg ~ µQ�\rys c u � uxo1� c gz�O{�g � lnhWg�wQs.rGq/}�sto ~ �!� ­ b £ £ �
{ � uG¶ml ~ lnw1�d}�s � uxw1�¨g�¶ml ~ g�wH�.gÑ©¹u � s c gÑ{ � g`}�g�wH�.g�u�©mqnu=w1� � rGw1�xg ~ g�{Hg�w ~ g�wH�.gÑlnw � gYr�q ~ r_s�r�s � rG¬B�G·ÑkmoH� c rd{ � u={Hg � s��
§duxo1q ~3c rY¶xg�lnhW{�u � s�rGwQsd�.u=wH}�gYÀ=o1g�wS�zgY}%lnw�hyr�wQ�Br � gYr3}�oH� c r=}%À=o1g�o1lvw1�+s c g�u � �"� ¯���¿m¯+�#��u � w1gzs�§¨u ��²B~ gY}�ln�xw
·

�¦u_§dg�¶xg � ¿�qvuxw1� � r�w1�xg ~ g�{�g�w ~ g�wH�.g³lF}�uxw1q?� uxw1g0©¹gYr_s	o � g�u�©Dr �_© � rx��s.rGq �Áµ�g c rY¶mlvu � ·!$�w(s c lF}p§du ��² ¿Â§dg
}�s	o ~ � � r_s c g �p~ l?Ð�g � g�wQs5{ � u={�g � s	lngY}¦§ c lJ� c r � g��zuxwm¶xg�w1lvg�wQstqn� ~ gY}t� � lnµ�g ~ oH}�lnw1�&% Æ'� É�� ��Ç��(��É
�����_Î ���*)_È+�JÈ ·-,�g � �� uxo1� c q?�5}�{�gYr ² lnw1�S¿`§ c lnqng%{ � g�¶mlnu=oH}/}�s	o ~ lngY}fs � lng ~ s	uDlnwm¶xgY}�stlv�Qr_s	gÑs c g �nÍ#./��Ç	Ê�0.ÆHÊ�Î �1) �.uxwQs	g�wQs/u�©Ss c g�}�ln�=wHrGq½¿Y§dg
{Hg � ©¹u � h c g � gprW}�s.r_s	lF}�s	lF��r�q
rGwHrGq?�S}�lF}Âux©�s c g32 �4� 2 ��Ç	Ê�0zÆSÊ�Î �1) {Sr � s�u�©/l?sY· bdc gDh3u�s	ln¶xr_stlvuxwy©¹u � }�s	o ~ �Olnw1�ps c gY}�gc ln� c © � gYÀ=o1g�wS�zlngY}%lF}�s�§¨u�©¹uxq ~�5 ¾ � }�s�¿1lnw�rG{1{1qnlJ��r_s	lnuxwH}Ñ}�oH� c r=}�s � r_¬��¼�.u=wQs � uxq½¿Or_s�s	g�hW{|stlvw|�9s	u�o1w ~ g � }�s.rGw ~ lnw1�
�6�_Ç7�QÊ�Ç��.Ì8�7�:9#�GÇ;�7�GÉ��½ÍGÎ|È hyrY� { � uG¶xg�h3u � g0� � oH�.lJrGq�s c r�w qnumu ² lnw1��©¹u � qnuxw1�Ástg � h �.u ��� g�qFr_s	lnuxwH}z· kmgY�.uxw ~ ¿M§dg
s � �0s	uy¾Sw ~ rW{�uQ}t}�lvµ1qng � g�qJr_stlvuxw0µ�gzs�§dg�g�w�s c gpqnu|��r�qf}�lnw1�xo1qFr � l?s	lngY}�u�©/s c g�}�lv�xwHrGq½¿ � g�¶xgYrGqng ~ µm�Ár3hpo1q?s	l?© � r=��s�r�q
rGwHrGq?�1}�lF}z¿QrGw ~ s c g�¾Sw ~ lnw1�Q}Ñu�©f{ � g�¶OlnuxoH}�}�s	o ~ lngY}��.u=wH�.g � w1lvw|�9s c g�qnuxw1� � rGw1�xg ~ g�{�g�w ~ g�wH�zg�·<$�w ~ g�g ~ ¿=©¹u � }�u=h3g
}�lnhW{1qng�© � r=��s�r�q¨h3u ~ g�qF}y}�oH� c r=} ��Ç��(��É��½Í_Î ���>=dÇtÍ#.ÂÎ?�7�_Î % ÍGÉ��½Í_Î ¸¹{ � ux{�uQ}�g ~ µQ��}�g�¶xg � rGq¦rGo|s c u � }�©¹u � s � rG¬B�
h3u ~ g�qnlnw1�:� ­ b £ £ ¿�¯���¿�¯+���Jº.¿�s c g�gz�O{�uxw1g�wQs¼�xuG¶xg � w|lvw1�ys c g�qnu|��r�q/}�lnw1�xo1qFr � µ�g c r`¶mlnu � lF}¦l ~ g�wQs	lF��rGqnqn�0gYÀ=oHrGq
stu3s c g �¦o � }�s�gz�O{�uxw1g�wQs Ã � o1qnlvw1�5s c gDqnuxw1� � r�w1�xg ~ g�{�g�w ~ g�wH�.gx·Â�Su � �xg�w1g � r�q�{ � u|�.g`}�}�gY}.¿ c u_§dg�¶xg � ¿=s c g¼qvu|��rGq
}�lnw1�=o|qJr � µHg c rY¶mlnu ��~ g�{�g�w ~ }¦uxw\stlnhWg3rGw ~ lF}�µ�gY}�s ~ gY}�� � lnµ�g ~ µQ�³s c g�hpo1q?s	l?© � rx��s.rGqf}�{�gY��s � o1h*ux©�}�lvw1�xo1qFr � l?s��
gz�O{�uxw1g�wQs.}.·A@¦o � r�wHrGq?�1}�lF}�hBrY�Bs c oH}�} c g ~ w1gz§ qnlv� c s¨uxw�s c gpr ~ g`À=oHrx���Bu�©/{ � g�¶mlnuxoH}�q?��{ � ux{�uQ}�g ~ hWu ~ g�qF}¨µQ�
qnumu ² lnw1��r_s�¶xg � � ~ l?Ð�g � g�wQsd{ � ux{�g � stlng`}du�©fs c g�h�¿Sr�w ~�c g�qn{0stuB�.qFr � l?©J�Ws c lF} � rG{1l ~ q?��g�¶xuxqv¶mlnw1�+s	ux{1lF�_·

b¨c lF}¼{HrG{�g � lJ}¼u � �mrGw1ln¥�g ~ rx}¦©¹uxqnqvu`§¦}z·BkmgY�.stlnu=w ���xln¶=gY}+rGw lvwQs � u ~ oH��s	lnuxw³s	u³s c gWµHrx}�lF��}+u�©%hpo1q?s	l?© � r=��s�r�q
rGwHrGq?�1}�lF}Ñs c1� uxo1� c r3}�lnhW{1qng¦gz�1r�h3{1qvg¦uxw�§ c lF� c s c g¼¶xr � lvuxoH}Âw1u�s	lnuxwH}�r�w ~ stg`� c w1lFÀ=o1gY}dr � g¼gz�|{|qJrGlnw1g ~ · b¨c g�w
¿
s c gdw1u�stlvuxwpu�©1s c g¨hpo1q?s	l?© � rx��s.rGqQ}�{Hg`��s � o1h lF}Ms c u � uxo1� c qn�¼lnwQs � u ~ oH�.g ~ r�qnuxw1��§�l?s c s c g¨hpo1q?s	l?© � r=��s�r�q�©¹u � hyr�qnlF}�h
§ c lF� c lF}MgY}t}�g�wQstlFr�q1lnw3s c lF}Ñ�zuxwQs	gz�ms�·B,�r � lnuxoH}f{�g ~ rG�xu=�xlF��r�q=gz�SrGh3{1qvgY}M{ � u_¶ml ~ gdlnwH}�lv� c sMlvwQstu¼s c g¨{ � rx��s	lF��rGqS}�l ~ g�·
kmgY��stlvuxw ��hBr ² gY}�{ � gY�.lF}�g3s c g�hpo1q?s	l?© � rx��s.rGq/r�w ~ }�s�rGstlF}�stlF��rGq/h3g�s c u ~ }¦u�©%hWuxhWg�wQs.}.¿MrGw ~ gz�O{1qFrGlvwH}�lnw ~ gzs.rGlnq
s c g�hWu � g�g�qFrGµ�u � r_s	g%gY}�s	lnhyrGstlnu=w3{ � u|�.g ~ o � g¨©¹u � s c g�hpo1q?stln© � rx�.s�rGq1}�{�gY��s � o1h�·�kmgY��s	lnuxwWi1¿x¾SwHr�qnq?�Q¿_{ � gY}�g�wQs.}Ñs c g
wmo1h3g � lF��r�q=rGwHrGq?�1}�lF}S{�g � ©¹u � hWg ~ ©¹u � s�§du � gYr�q�s � r_¬���s � rx�zgY}.¿�r ~1~O� gY}t}�lvw1��lnwD{Hr � s	lF�.o1qFr � À=oHrGqnlns���r�w ~ }�ln�xw1ln¾���rGwH�.g
u�©1s c g � g`}�o1q?s.}�lnw3r¼�.u=h3{Hr � lF}�uxw9u�©1s c gdhpo1q?stln© � rx�.s�rGqmrGw ~ s c g�}�s.r_s	lF}�s	lF��rGqOrG{1{ � uQrx� c · bdc gdhpo1q?stl?© � rx��s.rGqm}�{�gY��s � r
uxµ|s�r�lnw1g ~ r�qnqnu_§ stu ~O� rY§ �zuxwH�.qnoH}�lnuxwH}�u�©/r��xg�w1g � rGq ² lnw ~ ·

C � ���t���	�Y

���������ED�)p����4p���.�

$âs�lF}�§¨g�qnq ² w1u`§�w9s c r_sÑs c g¨�xg�uxhWgzs � lJ��rGq|�.u=h3{1qng��Ol?s��5u�©
rGF © � rx��s.rGq��x}�gzs�hBr��pµHg ~ gY}�� � lnµ�g ~ ¿Qr_s�qngYrx}�sÂlnwyr¼�xqnuxµHr�q
§�rY�=¿SµQ�Á�xlv¶mlnw1�Wl?s�} ~ lvh3g�wH}�lnuxw
·H$�w�u �	~ g � stu�{ � u_¶ml ~ g9h3u � g ~ gzs.rGlnqng ~ lvwO©ïu � hBr_s	lnuxw
¿1hpo1q?stln© � rx�.s�rGq�rGwHrGqn�1}�lF}¨lF}
�.uxwH�.g � w1g ~ §�l?s c�~ gY}t� � lvµ|lvw1��s c g0qvu|��rGq�}�lnw1�=o1qFr � µ�g c rY¶mlvu � u�©¦hWgYrx}�o � gY}z¿ ~ lF}�s � lnµ1o|s	lnuxwH}.¿Ñu � ©¹o1wH�.stlnu=wS}5lvw r
�xg�uxhWgzs � lF��rGq�rGw ~ }�s�rGstlF}�stlF��rGq�©½r=} c lnu=w
·!$�sy§�rx}p¾ � }�sBlnwQs � u ~ oH�.g ~ lnw(s c g\�.uxwQs	gz�msyu�©¦s	o � µ1o1qvg�wH�.gI� � �=¿d���m¿
� � �ï¿ÂrGw ~ s c g�w }�s	o ~ lng ~ r=}5r0hBr_s c g�hyrGstlF��r�q/s	umuxqJ� ���m¿�±�� � ¿ � £ ¿/® � ¿K@p¿ � �Q¿�­	,J�%r=}¼§¨g�qnq�r=}Dlnw!hyr�wQ�
rG{1{1qnlF��rGstlnu=wH}Â}�oH� c r=}dlnwm¶=gY}�s	ln�QrGstlnu=w3ux©MÚD­M®�{HrGs�s	g � wL� �Á´�¿|´%� �M�½¿|g`r � s c À=oHr ² g ~ lF}�s � lnµ1o|stlnu=w�r�wHrGq?�1}�lF}H� �H$
�ï¿
}�ln�=wHrGq�{ � u1�.gY}�}�lnw1�E� ­/�m¿1­M�#�½¿HrGw ~�� uQr ~ s � r_¬��¼r�wHrGq?�1}�lF}N� ,¦­O�½·

P�Q7R S�TVU!W�XZYV[O\]X�^`_NabU?^`c�dVe(U
� o � {�uQ}�g3rGw ~ stgY� c w1lFÀ=o1gY}�u�©Ñhpo1q?stln© � rx�.s�rGq�rGwHr�q?�1}�lJ}¨r � gpµ�gY}�s¼gz�O{1qFr�lnw1g ~ lnw�s c gphWuQ}�s5}�lnhW{1qng�}�l?s	oHr_s	lnuxw 5 s c g
µ1lnw1uxhWlFrGqShWgYr=}�o � g+uxw�s c g+o1w1l?sdlvwQstg � ¶�r�q½·

b¨c g�µ|lvw1uxhWlFrGq�h3g`rx}�o � g0lF}3r\{ � u=µSr�µ1lnqnl?s��\hWgYrx}�o � g-f § c lJ� c lF} ~ gz¾Sw1g ~ �.u=wm¶xg�w1lng�wQstq?� ¶mlFr�r � g`�.o � }�ln¶xg
�.uxwH}�s � oH��stlnu=w
·¦kQs�r � s¦µQ�³}�{1qnlns�s	lnw1�hg 5ji � �'k��1��lvwQstuWs�§¨u�}�o1µ1lnwQs	g � ¶�rGqF}lgnm�rGw ~ gMo�u�©Ñg`À=oHrGqfqng�w1��s c rGw ~ rx}t}�ln�xw
s c g�hBrx}t}�g`}qp�m�rGw ~ p"o i ��rsp-m�s	u+s c g�h�· £ l?s c s c g¨s�§¨u9}�o1µ1lnwQs	g � ¶�rGqF}�u=w1g¨{ � u|�.g�g ~ }/lnw3s c g�}trGhWg�hBrGw1w1g �
rGw ~ }�uW©¹u � s cO5 rGs�}�s.rG�xgDs�§¨u1¿Og�· �1·1s c gD©¹uxo � }�o|µ1lvwQstg � ¶�r�qF}�g1m�mG¿ gnmtoz¿ g#o7mG¿Sr�w ~ g#o�o c rY¶xgDhBrx}t}�gY}>p�m1p-m_¿8p-m1p"o�¿
p"o�p�mG¿�rGw ~ p"o�p"o � gY}�{�gY��s	ln¶xg�q?�Q·�®%sW}�s�rG�=gsu/¿/s c gys	u�s.rGq�hyr=}�}���lF} ~ lF}�s � lnµ1o|stg ~ rGhWuxw1�³s c g0��v\lvwQstg � ¶�r�qF}
2,2ÒûVwtxMy�z��
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g���������� ��� rx���.u �	~ lnw1�³s	u rGqnq�{�uQ}t}�lnµ1qvgB{ � u ~ oH��s�} 5 fÑ¸7g���������� ���mº i p��������������(p����1· bdc lF} ~ gz¾Sw1gY}pr }�gYÀ=o1g�wH�.gY}pu�©
h3g`rx}�o � gY} f v ¿/rGqnqÂo1w|ln©¹u � h µQ� {1lngY�zgY}.¿f§ c lF� c �.u=wm¶xg � �xg3§dg`r ² q?�³stu_§�r �	~ }Dr�{ � u=µHrGµ1lnqnl?s��0hWgYrx}�o � g�¿ ~ g�w1u�s	g ~
µQ� f/·9±d� �zuxwH}�s � oH�.stlnuxw
¿Hs c g � gY}�s � lF��s	lnuxwH}¦u�© fÏs	u�s c g3lnwQs	g � ¶xrGqF}Jgnm3rGw ~ gMo c rY¶=g5s c gW}trGhWgW}�s � oH��sto � gyr=}Jf
l?s�}�g�q?©�· $�w�©½rx�.s�¿�s c gz��r � g � g ~ oH�.g ~ �zux{1lngY}¦u�© fÏ§ c g � g3s c g � g ~ oH��s	lnuxwH}�lvw }�{Hrx�.gBrGw ~ hyr=}�}+r � g�µQ� �! x��rGw ~
p�"�¿ � gY}�{�gY�.stln¶=g�q?�Q·K$�w�u�s c g � §¨u ��~ }.¿'f lJ} È�Ê1� ��#�È+� % � �6�_Ç lnwÁr�¶xg � �0}�s � lF��s�§�r��\¸â}�g�g+�/ln�1·S�O·?�_º�·
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�/ln�xo � g3� 5�bdc gD±dlvw1uxhWlFrGqShWgYr=}�o � gD§�l?s c p�m i � i�rx}%uxµ|s.rGlnw1g ~ r_©Js	g � �Y�pl?stg � r_s	lnuxwH}z·

®�w1uxs c g � §�r�� u�© ~ gz¾Sw1lnw1��f(lJ}¼s c gW©¹uxqnqnu_§�lnw1�S·�­fgzs%$ i � &�o'&)(*������µ�gWs c g ~ �Or ~ lF� � g�{ � gY}�g�wms�r_s	lnuxw!u�©�r
{Hu=lnwQs+lnw � �'k��1�½· �¦g � g�¿�§dg ~ uxw�� s c rY¶xg�stu\��r � g�rGµ�uxo|s+{�uxlnwQs.}�§�l?s c h9o1qnstln{1qngpgz�|{HrGwH}�lnu=wH}¼}�lnwH�.gWuxo �+� gY}�o1q?s.}
�.uxwH�.g � w�FýrGqnhWuQ}�s�rGqnqQ{�uxlnwQs.}�$��Ý·K$�hyr��xlnw1g�s c r_s�s c g ~ ln�xl?s.}+&),�r � g%{1lF� ² g ~5� rGw ~ uxhWq?�9}�oH� c s c r_s.-h� &/, i10 � i p�"
lnw ~ g�{�g�w ~ g�wQs	q?�Wux©32S· bdc g�w
¿'f lJ}�s c gDqFr�§�j u � { � uxµHrGµ1lnqnlns�� ~ lJ}�s � lnµ1o|s	lnuxwOj ux©Hs c g+�zu ��� gY}�{Hu=w ~ lnw1�4$³uxwI� ��k��1�½·b¨c lF}
hWgYrx}�o � g f��zqngYr � q?� c rx}�w1u ~ g�wH}�lns��Q¿`o1w|qvgY}�} p-m i p:o i �5 =�m·M�³u � g�{ � gY�.lF}�g�q?�Q¿76�¸8$�º i fÑ¸;� ��k9$?�Jº c rx}
¥�g � u ~ g � ln¶�rGstln¶=g¼rGqnhWuQ}�s¨g�¶xg � �m§ c g � gx·Â¯¦g�¶=g � s c g�qngY}t}.¿SrGwQ���.uQr � }�g+� � rGlnw1lnw1��¸¹u � }trGhW{1qnlnw1�mºÂu�©Bf/¿1g�· �1·|s c1� uxo1� c
f v uxwÁs c g ~ �mr ~ lJ�¼lnwQstg � ¶xrGqF}>g����:����� ����rx}¦rGµ�uG¶xg�¿1§�lvqnqfwHr_s	o � rGqnqn� � gY}�o1q?s¦lnw r ~ lF}�s � lvµ|o|s	lnuxw0§�l?s c\~ g�wH}�l?s��Q·l$�s¼lF}z¿s c g � gz©¹u � g�¿1gY}�}�g�wQs	lFrGq�s	uWo|w ~ g � }�s�rGw ~ s c gDqnlnhWl?s¨µHg c r`¶mlnu � u�©Â}�oH� c rGwÁrG{1{ � u_�OlnhBr_s	lnuxw f v ·­fgzsNg<; v>=�¸?$�º ~ g�w1u�s	g¦s c g+o1w1lFÀ=o1g ~ �mr ~ lJ�¨lvwQstg � ¶�r�q�u�©�u ��~ g � uÏ�.uxwQs.rGlnw1lnw1�%$f·�kmgzs

@ v ¸8$�º 5 i
qnux�VfÑ¸Zg ;*v>= ¸8$�ºtº
qnux�BA g ;*v>= ¸?$�ºCA

i r �u qnu=� ( fÑ¸
g ;*v>= ¸8$�ºtº��
�Su � s c g+µ1lnw1uxhWlFrGqHh3gYr=}�o � g9rx}dlvwQs � u ~ oH�.g ~ rGµ�uG¶xg�¿Qs c g+­MrY§ u�©/­Mr � �xgD¯¦o1hpµHg � }¨lnh3{1qvlngY}Âs c r_s

@ v ¸8$�º i r �u
vD
,�E o

qnu=� ( pGF>HJI $ ´�K8� r³qnux� ( p�FCL�� i r �� qnux� ( p�m1p"otk

©¹u � ¸ï­fg�µ�gY}��=o1g`º¦r�qnhWuQ}�s5rGqnq	$�·5� � uxh r o( qnux� ( p-m1p"oNM°�p§¨g3�.uxwH�.qvo ~ g9s c r_sO6QP¹¸8$�º i ��rGqnhWuQ}�s+}�o � g�q?�Q¿
rx}
h3g�wQstlnu=w1g ~ rGµ�u_¶xgx·M±¨o|s¨s c g5­f­f¯ lnhW{1qnlng`}%rGqJ}�u3s c rGs¨©¹u � f�»�r�qnhWuQ}�s�r�qnq/$

@ v ¸?$�º3I $ ´�R � r³qnux� ( pGF L � i r>p-m�qnux� ( ¸�p�mYºBr p"oOqnu=� ( ¸ p"o�º�� ¸��`º
%+�	25%�S
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�³u � g³{ � gY�zlF}�g\lnw|©¹u � hyrGstlnuxw]uxw qnlnhWl?s�} @ ¸?$�º i qnlnh v���� @ v ¸?$�º3lF}3{ � u_¶ml ~ g ~ µQ� }�ux»���rGqnqng ~ qFr � �=g ~ g�¶mlJr_stlvuxws c g�u � g�hB}s� ´�qnq �½·B­fgzs4- v µHg3s c g3o1w1l?©¹u � h ~ lF}�s � lnµ1o|stlnu=wÁuxw s c gB}�gzspu�©�rGqnq ~ �mr ~ lJ�9lnwQs	g � ¶xrGqF}Ng ;*v>=, � � �'k��1��u�©
u �	~ g � u/¿
l½· g�·�- v � g ; v>=� ;�� = i g ;*v>=, � i �! x�#v�©¹u � rGqnq 2 i � k��C���tk���vS·5ÚDg�w1u�s	g�gz�O{�gY�.s�r_s	lnuxwÁ§5· � · sY· - v µQ� $ ´ v rGw ~
�.uxwH}�l ~ g � s c g�}�g`À=o1g�wH�.g�ux© � rGw ~ uxh ¶xr � lFrGµ1qngY}
	 v i qvux�<fÑ¸Zg ; v>=� º.·<$�w3u �	~ g � stu�rG{1{1q?�5´�qnqnlF} �_s c g�u � g�h � ´�qnqâ¿ bdc h
�M�
u=w1g c r=}�stuB��rGqF�zo1qFr_stg¦s c g5rx}��Oh3{|s	u�s	lF��µ�g c rY¶Olnu � ux©�l?s.}dhWuxhWg�wQs��xg�w1g � r_s	lnw1�9©¹o1wH��stlvuxwH} 5

$ ´ v � gz�O{f¸��
	 v º
� i ��� v ( �D
,�E o

fÑ¸7g ;*v>=, º�� i ��� v�� p �m�� p � o�� v �
kmlnwH�.g �

¸��xº 5 i qnlvhv���� r5�
u qnux� ( $ ´ v � gz�O{f¸���	 v º
� i �Ar qnu=� ( � p �m � p � o � � ¸â�xº

lF}¨r ~ l?Ð�g � g�wQstlFr�µ1qng�¿m�zuxwH��rY¶=g�©¹o1wH��s	lnuxw
¿Q§dg5�.uxwH�.qvo ~ g¦§�l?s c ´�qnqnlF} �ms c g�u � g�hÒu=w0­Mr � �xgDÚ¼g�¶mlFr_s	lnuxwH}Ñs c r_s
�
u qnux� ( - v�� r5�

uDqnux�%� 	 v�� ¸ @ r � k @ � ��º"! I � I ¸ @ º ¸�u I$# k��NI&�Qº � ¸½�=º

�¦g � g�µQ�=¿
�
I ~ g�w1u�s	gY}Ds c gy­fg��=g�w ~O� gWs � r�wH}�©¹u � h�¿
lâ· g�·

�
I ¸ @ º i lnw|© � ¸�� @ r

�
¸��xºtº�· bdc g ~ lJ}�s � lnµ1o|s	lnuxw - v oH}�g ~c g � g+lF}%o1w1ln©¹u � h�¿Ol½· g�·1l?s � g ~ oH�.gY}%s	uB�.uxo1wQs	lnw1�1·�¯¦uxstlnw1��s c r_s

r5�
u¼qvux��� 	 v i qnux�<fÑ¸Zg ; v>=� º

qnux�BA g ;*v>=� A
iG5 @ ¸Zg ;*v>=� º

lF}Wlvw(©½rx�.sBs c g �	Í �GÇ�È�Ê�Ä %Í��4�=Ê�Ç!Ê�ËzÌ|Í_Î�Ê.ÎSÉ ux©+s c g ~ �Or ~ lF��lnwmstg � ¶�r�qF}pux©Du �	~ g � u/¿�§¨gÁhBr��(lnwQs	g � { � gzs ¸½�QºWrx}
�xln¶mlnw1�¼s c g¦�.uxwm¶=g � �=g�wH�.g�ux©�{ � ux{�g � q?� � gY}���r�qng ~3c lF}�stu=� � r�hy}Ñu�© @ ¸7g ; v>=, º.· b¨c lF}Âr�{1{ � uQr=� c stu5s c g�h9o1qnstln{1qnlJ��r_s	ln¶xg
}�s � oH��s	o � g�u�©ms c g�h3gYr=}�o � g fBrGw ~ stu�l?s�}f}�lnw1�xo1qFr � l?s	lngY} c rx}�µ�g�g�w���rGqvqng ~ �	Í �_Ç.È�Ê �GÇ��#�JÎ?�JÎ�� r�w ~ §�lnqnqGµ�g�lnwQs � u ~ oH�.g ~
h3u=h3g�wms�r � lnq?�W§�lns c r�qnq � ln�=u � ·

±¨gz©¹u � g ~ uxlnw1�3}�u1¿O§¨g5}�o1�x�=gY}�s¨s	u c r`¶xgDr�hWu � g+��r � gz©¹o1q
qnumu ² lnwmstups c g¼­Mr � �=g¼ÚDg�¶mlFrGstlnu=w � gY}�o1q?sY·<$�s�}%{ � umu�©
lnwm¶xuxqv¶xgY}�r/Fý� c r�w1�xgDu�©�{ � u=µHrGµ1lnqnl?s�� �xhWgYrGw1lnw1�3s c rGs%s c g+lnwQs	g � ¶xrGqF} g ;*v>=, r � g5� c uQ}�g�w � rGw ~ u=h3q?�0rx���.u �	~ lnw1�9s	u�r
qFr�§ f � § c lF� c lnwH}�o � gY}�s c gDr�qnh3um}�sd}�o � g5�.uxwm¶xg � �xg�wS�zg�ux© @ ¸7g ;*v>=, ºÑs	u`§�r ��~ }Â}�uxhWg¦¶xrGqno1g @ � · b¨c lF} ~ lF}�s � lnµ1o|stlvuxwf � lF} ~ gz¾Sw1g ~ lnw�s c gy}�rGhWg3§�rY� rx}NfÅµ1o|sD§�l?s c { � uxµHr�µ1lnqnl?s	lngY} p-m 5ji p �m �'&!rGw ~ p"o 5 i p � o �'&Á§ c g � g)( lF}}�oH� c s c r_s p-m � p"o i ��·��¦g�wH�.g�¿

(d¸��xº i r�qnux� ( � p �m � p � o � i � ¸��=ºKr��7�
ªdc umuQ}�lvw1�ps c g ~ lv�xl?s.}.&),5ux©�s c g ~ �Or ~ lF�¦gz�O{HrGwH}�lnuxw�u�©�r�{Hu=lnwQs $ }�oH� c s c r_sB-h� &/, i 0 � i p �" �'&�rGhWuxo1wQs�}stuW{1lF� ² lvw1�%$ � rGw ~ u=h3q?�W§�l?s c qFr�§ f � · bdc g�w
¿'f � « r�qnhWuQ}�s�}�o � g�q?�

@ v ¸8$�º I $ ´.R�*#� r�qvux� ( ¸ p�FCL�ºZ� i r
oD
" E m

pG"Gqnux� ( p�" i ( P ¸��xº
µQ�Bs c g¼­f­f¯�¿O§ c g�wH�.gDs c g5�.qFr�lnhWg ~ rGqvh3um}�s�}�o � g9�.uxwm¶xg � �xg�wH�.g¦§�l?s c @ � 5 i ( P ¸��xº.·�Áu � g�u_¶=g � ¿O©¹u � s c g5}�r�h3g+{�uxlvwQs�} $�§¨gD¾Sw ~ s c rGs

qnux�qf � ¸7g<; v>=	¸?$�º�ºqnux�BA g ;*v>= ¸8$�ºCA
i r �u qnu=� ( f � ¸7g ;*v>= ¸?$�º�º I+� @ r,(d¸��xº i ( I ¸ @ º�� ¸¹imº

bdc lF} � gY}�o1q?s�rGqnqnu_§¦}3oH}Wstu ~ g�stg � h3lvw1gÁs c g �+rGoH} ~ u � Ð ~ lvh3g�wH}�lnuxw � �¨�1�¼u�©.-0/�¿�s c g�}�gzs�u�©+{�uxlnwQs.} $ §�l?s c
@ ¸8$�º i @ ·�$�w�©½rx��sY¿O§ c g�w�¾1�Olnw1�1�WrGw ~ qngzststlvw|� @ i ( P ¸��xº.¿�¸¹iOº%hWgYrGwH}¨s c rGs>f � lF}dgYÀ=o1ln¶xrGqng�wQs%s	uWs c g2( I ¸ @ º�»~ lnh3g�wH}�lnu=wSr�q �DrGoH} ~ u � ÐÁhWgYrx}�o � g�� �¨�t� � gY}�s � lJ��stg ~ s	u�-0/
·%kmlnwH�.g3-0/ c r=}%©¹o1qnq f � »âh3g`rx}�o � g�¿4( I ¸ @ º¨lF}¨r�qnu_§dg �µHu=o1w ~ uxw³s c g ~ lnh3g�wH}�lnu=w�ux©5-0/�·�� � u=h s c g3�.umr � }�gp� � rGlnw1lnw1�yrG{1{ � umrx� c l?s¦©¹u=qnqnu`§¼}%gYrx}�lnq?��s c r_s�s c lF}�µ�uxo1w ~
lF}%lnw�©½r=��s�} c r � {I� � �M�½·
2,2ÒûVwtxMy�z��
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$�wÅ}�o1h3hBr � �Q¿�§¨gy¶xg � l?¾Sg ~ s c rGs9lnw!s c lF}5}�lnhW{1qng�}�lnstoHr_s	lnuxw�s c1� g�g�rG{1{ � uQr=� c gY}+�.u=lnwH�.l ~ g 5 uxw1gWs c1� u=o|� c r
F {Hr � s	l?stlvuxw³©¹o1wH��s	lnuxw��

�
u � (%¿fuxw1g9s c1� uxo1� c Fý�.uQr � }�g3� � r�lnw1lnw1� ��rGw ~ uxw1gpoH}�lnw1��s c gW�zuxwH�.g�{|s+u�©lF ~ lnh3g�wH}�lnuxwH} �?·

$�wÁrpw1uxstlnu=w�§ c lF� c §¨g5r � g9r�µHu=o|s%s	u3lvwQs � u ~ oH�.g�s c lF} � gYr ~ }¨rx}
��� ¸ @ º i ��� ¸ @ º i ��� ¸ @ º�� ¸ � º

P�Q P a dV_��(X
	�e(^��
� ^
_ c��lU����(e(^ ^`Y����	TVU \ d _��(X
	�e(^��
� ^
_�	�[`e \ ^
_7X7c�\
£ g+lnwQs � u ~ oH�zg¦w1u`§ � ln�=u � u=oH}�q?�W§ c rGs c r=}%µHg�g�w³h3uxstln¶xr_s	g ~ lvw�s c gD{ � g`�.g ~ lnw1�B}�gY�.stlnu=w
·

�ÁoH� c gzÐ�u � s c rx}�µ�g�g�w³hBr ~ g+lnw³u ��~ g � s	uyuxµ|s.rGlnw � ln�=u � u=oH}�hBr_s c g�hBr_s	lF��rGq�g��mstg�wH}�lnuxwH}%ux©Ms c g9r_©¹u � g�hWg�w|»
stlnu=w1g ~]� g`}�o1q?sÁ¸ � ºpstu!hWu � g³�xg�w1g � r�q���rx}�gY}"� � � ¿ ª � ¿A@9¿����m¿�® � ¿�­(,p¿ � �M�½· bdc g0�=g�w1g � r�q�}�gzs�s	lnw1� lJ}yrx}
©¹uxqnqnu_§¦}z·

®¦}t}�o|hWg�s c rGs%r ~ lF}�s � lnµ1o|stlnu=w9ux©�{Hu=lnwQs�}Ñlnw��=»�}�{Hrx�.g�lF}Ñ�xln¶xg�w3lnw3©¹u � h�u�©
rDhWgYr=}�o � glf 5 s c g�{ � uxµHrGµ1lnqvl?s��D©¹u �
rp{�uxlvwQs%s	u�©½r�qnq�lnw³rW}�g�s�� lF} fÂ¸
�pº�·V$â©fs c lF} ~ lF}�s � lnµ1o|stlnu=wBlF}¨}�lnw1�xo1qFr � uxw1g5��rGw1w1u�s ~ gY}�� � lnµ�g+l?s�µQ��hWgYrGwH}%u�©Âr~ g�wH}�l?s��9rGw ~ hpo1q?s	l?© � rx��s.rGq�r�wHrGq?�1}�lF}�{ � u_¶=gY}�oH}�gz©¹o1qQlnw�� c r � rx��s	g � ln¥�lnw1�¨s c gd�.uxhW{1qnlF��r_stg ~ �=g�uxhWgzs � lF��r�qx{ � u={Hg � s	lngY}
u�©qf/· b¨c gpµHrx}�lJ�Dl ~ gYrBlJ}�stu��.qJrx}�}�l?©J�0s c g3}�lnw1�=o1qFr � l?stlvgY}%u�© f µQ�Á}�s � g�w1��s c · bdc lF}�}�s � g�w1��s c lJ}�h3g`rx}�o � g ~ rx}Dr
}�lnw1�=o|qJr � lns��5g��O{Hu=w1g�wQs @ ¸8$�º.¿O��r�qnqng ~ ���uxq ~ g � g��O{�uxw1g�wQsY·��D}�oHr�qnq?�Q¿G{�uxlnwms�}Ñu�©�gYÀQoSr�qH}�s � g�w1�xs c qnlng¨uxwylvwQstg � §duG¶xg�w
© � rx�.s�rGqf}�gzs.} -0/ 5 -0/ 5 i � $ � $ �"!&5 @ ¸8$�º 5 i qnlnh# �%$'&�( qnux�<fÂ¸
)�ºqnux�BA )�A i @+* k ¸ � º
§ c lF� c gz�O{1qFr�lnwH}Ñs c g¼wHrGhWg Føh9o1qnstl?© � rx��s.rGq��?·��¦g � g�¿�) I � $ * hWgYrGwH}�s c rGs") lF}¨r9µHr�qnq��.u=wQs�r�lnw1lnw1�O$f¿1r�w ~ s c r_s
l?s�} ~ lFrGhWgzs	g � A )�A=stg�w ~ }�s	u�¥�g � u1· bdc g¦�xg�uxhWgzs � �Bu�©fs c g+}�lnw1�xo1qFr ��~ lF}�s � lnµ1o|s	lnuxwhf ��rGw0s c g�w�µ�g5� c r � rx��s	g � lv¥�g ~
µQ���=ln¶mlnw1�9s c g Fý}�ln¥�g �Su�©fs c g9}�gzs.} -0/�¿1hWu � gD{ � g`�.lF}�g�q?�Bs c g�l � �DrGoH} ~ u � Ð ~ lnhWg�wH}�lnuxw&� �¨�1� 5

��� ¸ @ º 5 i#~ lvh�¸"-0/Sº��
bdc lF} ~ g�¾1w1lnstlnu=w!lJ}phWuQ}�syoH}�gz©¹o1q¨lnwÅ{1o � g�q?�!hBr_s c g�hBr_stlJ��rGq�}�gzststlvw|�m}.·!$âsWlF}�w|uxs � gYÀ=o1l � g ~ ¿Âs c uxo1� c ¿/©¹u � s c g
o1w ~ g � }�s�rGw ~ lvw|�Du�©�s c lF}/{Sr�{�g � ·Ñ�Hu � s c g�lvwQstg � gY}�stg ~3� gYr ~ g � §dg � gz©¹g � s	u/� �¨��¿m® � ¿ � �Q¿Q­(,N�1©¹u � ©¹o � s c g ��~ gzs.rGlnqJ}.·

$�w rG{1{1qnlF��rGstlnu=wS}z¿1uxw1gpr=}�}�o1h3gY}�s c r_sHf c rx}�µ�uxo1w ~ g ~ }�o1{1{Hu � sDrGw ~ �.uxwH}�l ~ g � }�r �	Í��_Ç.ÈzÊG�GÇ��#�JÎ�Ê�� ¶xg � }�lnuxw
��� ¿�r�qF}�u]��r�qnqng ~ �6�_Ç7�QÊ&�=Ê;9��7�GÉ��½ÍGÎ È½Ì1Ê��zÉïÇ.Æ %�· ®¦}BrÏhyrGs�s	g � ux©¼©½r=��s�l?s c rx}Wµ�g�g�w lvwQs � u ~ oH�.g ~ { � lnu � stu �,�
� � �G¿S���m¿ " � ��¿|� � ¿ � � ¿��.-/� � k�¿0-/� � � 5

��� ¸ @ º 5ji qnlvh� � m qvlnh }�o1{1 � m qnux��2 1 ¸ @ k���º
qnux���5 �3

§�l?s c s c g��.uxwO¶xg�wQs	lnuxw!qnux��� 5 i r # · �¦g � g�¿42 1 ~ g�w1uxstgY}+s c g�wmo1hpµHg � ux©¦�.o1µ�gY}65 ux©¦}�lv¥�g73Á§�l?s c �tÍ��_Ç.È�Ê
Ä %Í �6�=Ê.ÇBÊtËzÌOÍGÎ�Ê�ÎSÉ @ ¸859ºNF � uxo1� c qn�0gYÀ=oHrGq�stu @ �?·+�Áu � g9{ � gY�.lF}�g�q?�Q¿ ~ g�w1uxstg9µQ�:9 1 s c g3}�gzs+u�©�r�qnqM�.o1µ�gY}�ux©Ñs c g
©¹u � h;5 i �=< o>3#kY¸8< o � �`º'3xº@? �����
?:�=< ! 3�k�¸8< ! � �`ºA3=ºÑ§�l?s c lnwQs	g��xg � < o kC������kB< ! rGw ~ §�l?s c fÂ¸859º�Ci �O· bdc g�w
¿Q§¨gD}�g�s

5 I i � ¸8< o<r��`º'3#k�¸A< o � �xºA3=º4? �����0?I� ¸A< ! r��`ºA3�k�¸A< ! � �xº'3xºnk
@ ¸A55º 5 i qnux�<fÂ¸'5 I º

qnux�+3 k ¸â�xº
rGw ~

2 1 ¸ @ k���º iED7� 5 � 9 1 5 @ ¸855º � ¸ @ r � k @ � ��� * �
®¦}%lJ}�{�uxlnwQs	g ~ uxo|s%lnw&� � �Q¿ ��� �
oS}�lnw1��5 I lnwH}�stg`r ~ ux©@5 � � gYr_s	q?�3lvh3{ � u_¶xg`}Âs c g�s c g�u � g�stlF��r�qS{ � ux{�g � s	lngY}drx}

§dg�qvqÑr=}¦s c gWwmo1hWg � lJ��rGq/µ�g c rY¶mlnu � u�© ��� }�lnwH�.g75 { � uG¶ml ~ gY}¦r0{�umu � rG{1{ � u`�OlnhBr_s	lnuxw�u�©¨r�µHr�qnqÂ�.g�wQs	g � g ~ lnw r
{Hu=lnwQsÂux©Hs c g ~ lF}�s � lnµ1o|stlvuxwGf/¿mgY}�{�gY�zlFrGqnq?�plnwW{�uxlnwQs.}Ñ�.qnum}�g¨s	u+s c g�µ�uQr �	~ g � ux©�s c g�}�o1{1{�u � s�u�©
f/·�kmlnwH�zg�}�lnw1�xo1qJr �
h3g`rx}�o � gY}�r � g¨s��O{1lF��r�qnq?�p}�o|{1{�u � s	g ~ u=w�© � rx��s.rGqF}z¿�s c gY}�g�{ � u=µ|qvg�hB}Ñr � g�{ � g`}�g�wQs�uxw�rGqnqS}���r�qngY}ÑqngYr ~ lnw1�¼stu5§ � uxw1�� gY}�o1q?s�}z· @¦w1g�u�©�s c gWr ~ ¶xrGwQs.rG�xgY}d§ c g�w�oH}�lnw1�F5 I lF}�s c g3©½rx��s¦s c r_s¦s c gW}�{Hg`��s � o1h ��� ¸ @ º ~ umgY}¦w|uxs+� c r�w|�=g
§ c g�w � g�{1qFrx�zlnw1�¦s c g¼�.uxwQs	lnwmo1uxoH}�qnlnhWl?s+3NI �DµQ��s c g ~ lF}�� � gzs	g�qnlnhWl?s�3 v i

�
� � v�¸ u I #�º�·Ñ�So � s c g � hWu � g�¿x©¹u �

%+�	25%�S
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h3g`rx}�o � gY}%}�o1{1{�u � s	g ~ uxw0rGwylnwQs	g � ¶xrGq1u�©fqng�w1�xs c
�
s c lF}�� c uxlF�.g 3 v { � uG¶xu ² g`}/w1usFøµ�uQr ��~ g � g�Ð�g`��s�} �1rGw ~ 5 I hyrY�rG�QrGlvw�µHg � g�{|qJrx�.g ~ µQ� 5 §�l?s c u=o|s�� c rGw1�xlvw1�ps c g+u=o|s��.u=h3g�· bdc gY}�g5{ � ux{�g � s	lngY} c rY¶xg+µ�g�g�wÁoH}�g ~ s c1� uxo1� c uxo|s

uxo � wmo1hWg � lF��rGq
rGwHr�q?�1}�lJ}.·��Hu � s c g¼g`rx}�g+ux©Mw1u�s.r_s	lnuxwB§dg¼§�lnqnqH§ � l?s	g 2 �v ¸ @ º 5ji 2 1 � ¸ @ k���º.·b¨c uxo1� c s	g�h3{|s	lnw1�Wl?s�lF} .ÂÇ�ÍGÎ�� s	uylnwQs	g � { � gzs ��� rx}%s c g+µ�u`� ~ lnhWg�wH}�lnu=w�u�© -0/�· bdc lF}�©¹o1wH��s	lnuxw�lF}¨µ�gzs�s	g �
gz�O{1qFrGlnw1g ~ lnw }�s.r_stlJ}�s	lF��rGq�stg � hB} 5 ¯¦u�s	g³¾ � }�s�s c r_sBs c g�wmo1hpµHg � 2 1 ux©5�.o1µ�gY}BlvwE9 1 µ�g c rY¶=gY} � uxo1� c q?��rx}
2 1 � 3 ��� § c g � g�� ~ g�w1u�s	gY}¼s c gWµHu_� ~ lnhWg�wH}�lnuxw ux©�s c g�}�o1{1{�u � s5ux©�f/·/$âs+©¹u=qnqnu`§¼}�s c rGs ��� ¸ @ º���� ©¹u �
rGqnq @ ·�¯¼u`§ }�o1{1{�uQ}�gWs c r_s5u=w1g3{1lF� ² }+r³�.o1µ�g 5 uxo|s5u�©"9 1 � r�w ~ u=h3qn� rGw ~!~ g�stg � hWlnw1gY}¼l?s.}5�.umr � }�g����uxq ~ g �
gz�O{�uxw1g�wQs @ ¸A55º 5 i qvux�VfÑ¸85 I º9 /qnux� 3O· bdc g�w
¿Os c g+{ � uxµHrGµ1lnqnl?s��3ux©f¾Sw ~ lnw1� @ ¸A55º � @ µ�g c rY¶xg`} � uxo1� c q?�Bqnl ² g

2 1 ¸ @ k ��º  2 1 i - 1 � @ ¸859º � @ � � 3 �5�
	�� ; / = � ¸�
=º
¯¦u�s	g�lnw]{Hr � s	lF�.o1qFr � s c rGs�lnw s c g�qnlnhWl?s 3 I �Ás c g0u=w|qn� ���u=q ~ g � gz�O{�uxw1g�wQsp§ c lF� c lJ}9uxµH}�g � ¶=g ~ §�l?s c w1uxw|»
¶�rGw1lF} c lnw1�5{ � uxµHrGµ1lvqnl?s��3lF} @ m�¿O§ c g � g ��� ¸ @ mYº i �³·£ c r_sD}�{�gY��s � r ��� rGw ~ ��� ��rGwÁ§dg9gz�O{�gY��s�� o ª u=o1q ~ s c gz�³µHg5s � ln¶mlFr�q�©¹o1wH��s	lnuxwH}+¸ � ¸ @ º i r #�º��Ï±¨gz©¹u � g
�xln¶mlnw1�9rp{ � umu�©�¸½�=ºÂs c rGs�s c lJ}ÂlF}�w1uxs%s c g¦��rx}�gDqngzs%oH}%g��O{1qFrGlnwWlnw0}�lnhW{1qng�s	g � hy}�§ c �3s c g � g¦lF}dr_s%qngYr=}�s @ m�§�l?s c
��� ¸ @ m`º i �³· £ gy�=ln¶xg�rGw]r � �xo1hWg�wQs+©¹u � Fý}�g�q?©J»�}�lnhWlnqFr � h3g`rx}�o � gY} ��§�l?s c � i �BoH}�lnw1��s c g�­Mr�§ ux©�­Mr � �=g
¯¦o1hpµHg � }D¸ï­f­f¯+º.· £ � lnstg

@ ¸8$�º i qnlnhv���� r �u qnu=� ( fÑ¸A5
Iv ¸?$�ºtº i qvlnhv���� r �u

vD
,�E o

qnux� ( fÑ¸85 I, ¸8$�ºtº
fÑ¸A5 I, � o ¸?$�º�º

§ c g � g%5 v ¸?$�º�lF}�s c gDo1w1lFÀ=o1gD�.o1µ�g+lnwF9 o��'( � �.u=wQs�rGlvw1lnw1�N$�· b¨c g�w
¿ms c g9rx}�}�o1hW{|stlnu=wBu�©Â}�g�q?©J»�}�lnhWlnqFr � l?s���hWgYrGwH}s c r_sÂs c g � r�w ~ uxh ¶xr � lFrGµ1qngY}�qnu=� ( fÑ¸85 I, ¸8$�º�º' #fÑ¸A5 I, � o ¸?$�º�ºÂr � g�l½· l½· ~ ·S¸½�.u=h3{Hr � g¼kQo1µH}�gY��s	lnuxw��m·n��r�w ~ � � �Q¿m® � �Jº�·Ú¼g�w1uxstg�s c g+�zuxhWh3u=w0gz�O{�gY��s.r_s	lnuxw�µQ� @ mx· bdc gD­f­f¯ lnhW{1qnlng`}Ñs c r_s�rGqnhWuQ}�s�}�o � g�q?� @ ¸?$�º i @ m�§ c g�w�{1lF� ² lvw|�
{Hu=lnwQs�} $ � rGw ~ uxhWq?�y§�lns c Føo1w1l?©¹u � h � ~ lJ}�s � lnµ1o|s	lnuxw
¿Ol½· g�·1§ c g�w³{1lF� ² lvw|�75 � rGw ~ uxhWq?�Blnw 9 1 · bdc lJ}dgY}�s�rGµ1qvlF} c gY}
s c g9�.qFr�lnh�·

$�w!}�{HgY�zlFrGq���rx}�g`}¼}�oH� c r=}�s c g�µ1lnw1uxhWlFr�qfh3g`rx}�o � g3§�l?s c p-m i p"o i �5 =�Á¸¹o1w1l?©¹u � h ~ lF}�s � lnµ1o|stlnu=w�º @ m�lF}
s c g�u=w1q?�����uxq ~ g � gz�O{�uxw1g�wQsY¿�l½· g�· @ ¸?$�º i @ m i �x¿ ��� ¸ @ m`º i ��� ¸ @ m`º i �WrGw ~ ��� ¸ @ º i ��� ¸ @ º i r #�©¹u �
@ Ci @ m¼lnwys c lF}���r=}�g�·dkmoH� c h3gYr=}�o � gY}�§�l?s c uxw1q?�Wuxw1g ���uxq ~ g � gz�O{�uxw1g�wQs%r � gD��rGqnqng ~ o1w1ln©¹u � h u � % ÍGÎ�Í���Ç��(�zÉ
� � ·

$�w��xg�w1g � rGq½¿�uxs c g � ���uxq ~ g � gz�O{�uxw1g�wQs�}yu|���.o � · �Su � s c g�µ1lnw1uxhWlFrGq½¿¨g�· �1·d§dg\¾Sw ~ @ ¸½�Qº i r�qnu=� ( ¸�p�mYº
@ ¸t�`º i r�qvux� ( ¸ p:o�ºMgzs.�_·�®�qJ}�u1¿=s c g¦�.uQr � }�g�� � rGlnw1lnw1�¦§�lnqnqH} c u`§�w1u=wO»½s � lv¶mlFrGq|}�{�gY��s � rO¿ml½· g�·=u=w3g�¶xg � �3¾Sw1l?s	g¨qng�¶=g�q
u�©frG{1{ � u`�OlnhBr_s	lnuxw69 1 u=w1g¨§�lnqvq c rY¶xg¦r¼§ c u=qng c lF}�s	ux� � rGh u�© �	Í��_Ç�È�Ê+Ä %Í �6�=Ê.Ç5ÊtËzÌOÍGÎ�Ê�ÎSÉïÈ @ ¸Zg ; v>=, º�·/�Su � @ Ci @ m�¿
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{1o � g�q?�Ïhpo1q?stlv{|qvlF��r_s	ln¶xg�· ® }�gYr � � c u�©�hWu ~ g�qJ}5§�l?s c }�lnhWlnqFr � ©¹gYrGsto � gY}9lnw]s c g�l � }�{Hg`��s � r\hBr�� � g�¶xgYrGq%stg�qnqnlnw1�~ gzs�r�lnqF}du=w³s c g3}�s � oH��sto � gpu�©/s c g ~ lF}�s � lnµ1o|stlvuxw�f/·D® h3um}�s¦{ � uxhWlnw1g�wQs¦gz�1rGhW{1qng+lF}�ÚD­M® § c g � g+s c g3}�{�gY��s � r
gY}�s	lnhBr_s	g ~ wmo1hWg � lJ��rGqnq?��} c u`§¨g ~ �.qng`r � g�¶ml ~ g�wH�.g�©¹u � rGw�lnw|¾Sw1l?s	g � r�w1�xg � @������ k #I�1u�© ���u=q ~ g � gz�|{Hu=w1g�wQs�}f§�l?s c r
2,2ÒûVwtxMy�z��
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}�{�gY��s � o1h � lnwH� � g`rx}�lvw1�5u_¶=g � s c lF}�§ c uxqng�lnwQs	g � ¶xrGq½·ÑkmgYr � � c lnw1�+©¹u � hpo1q?stln© � rx�.s�rGq|hWgYrx}�o � gY} ~ lF}�{1qFr��|lnw1�9}�lnhWlnqJr �
}�{�gY��s � r��\r�w ~ g�qnµ � uxs�gzs9rGq½·H§dg � g�qng ~ s	u�}�o1�x�=gY}�sDs c r_s¦s c g3o1w ~ g � q?�|lnw1��}�g�q?©J»�}�lnhWlnqFr � l?s���u�©ÂÚD­M® §�rx}�lnw\©½rx��s
u�©Ñr�w0lnw|¾Sw1l?s	g�s��O{�g�� �³i|¿1´%���Q¿��Á´¨¿H�³´��p¿ � �Ï�n�½·

$�wÏs c g�}�gYÀ=o1g�q�§¨gB{ � u_¶ml ~ gW¶xr � lvuxoH}Dgz�1r�h3{1qvgY}¼§�l?s c r_s��O{1lF��rGq%}�{�gY��s � r�rGw ~ g��O{1qFrGlnw s c g�{Hr � stlF�.o1qJr � rG{|»
{Hg`r � r�wH�.gY}.·�­fg�s5oH}¼}�s�r � s5µQ�\�=g�w1g � rGqnln¥�lvw1��}�s	g�{ µQ��}�stg�{ s c gB�.u=wH}�s � oH��s	lnuxw�u�©�s c gWµ1lnw1uxhWlFrGq�h3gYr=}�o � g�© � uxh
kmo|µH}�gY��s	lnuxw³�O·?�x¿O§�l?s c s c g+hpo1q?stl?© � rx��s.rGqS©¹u � hBrGqvlF}�h � g�hyr�lnw1lnw1�p¶�r�qnl ~ r�qnq�s c1� uxo1� cH5
��· b r ² g%r � µ1l?s � r � �+�.uxwQs � r=��stlvuxw � rGstlnum} � m%rGw ~ � oMlvwH}�s	gYr ~ u�©
�! x�m·M�³u � g�{ � g`�.lF}�g�q?�=¿_©¹u � gYrx� c lnwQstg � ¶xrGq	g�� � ����� �:�
lnwWs c g�l?s	g � r_stlv¶xg��.uxwH}�s � oH��s	lnuxwB� c umuQ}�g¨s�§dup}�o1µ1lnwQs	g � ¶xrGqF}qg ��������� ��� ,�§�l?s cB~ lF}J��uxlnwQsÑlnwmstg � lnu � }Â}�oH� c s c r_s�s c g� rGstlnu�u�©�qng�w1��s c }�lF} � , i A g ��������� ��� , A� �A g�� � ����� ���)Aý·y¯¦u�s	gps c rGsDw1gY�zgY}�}tr � lnq?� � m � � o � ��· bdc gp©¹u � hpo1qFry©¹u �
� ¸��=º��xg�w1g � rGqnln¥�gY}�s c g�w0stu 5

p �m � m � 
 � p � o � o � 
 i �7�
$�w�{Sr � s	lF�.o1qFr � ¿/s c gÁ}�o1{1{�u � sWu�©�s c g0hWgYr=}�o � g�u=µ|s�rGlvw1g ~ lnw]s c lJ}5§�rY� lF}Wr ª r�wQstu � }�gzsBux© ~ lvh3g�wH}�lnuxw
� i r � ¸â�=º.¿�§ c lF� c lJ}/lvwy�xg�w1g � rGq�}�s � lF��s	q?�3qvgY}�}Ñs c rGwÁ��·Â®¦}�r+hBr_s�s	g � u�©�©½rx��sY¿ � i ��l?Ð � m � � o i ��·K$�w
s c lF}¨{HrG{�g � ¿O§dg5�.uxwH}�l ~ g � uxw1q?�Bs c lF}¨��r=}�g�¿Slâ· g�·1hWgYrx}�o � gY}�}�o1{1{�u � stg ~ uxwÁr9§ c uxqng¦lnwQs	g � ¶�rGq/¸â}�g�g9�/ln�1·S�=º�·

�m· b r ² gWr�¾1�Og ~ ¿fµ1o|spr � µ1l?s � r � �Áwmo1hpµHg � 2 u�© ~ lF}J��uxlnwQs5}�o1µ1lnwQs	g � ¶xrGqF}�lnw gYrx� c }�stg�{
¿f§�l?s c qvg�w1��s c � r_s	lnuQ}
� m � ����� � � � � o � �¼rGw ~ hBrx}t} � rGstlnuQ}<p-m � �C��� � p � � o i �x· bdc g�w
¿ � ¸��xºÂlF}/o1w1lFÀQo1g�q?� ~ gzstg � hWlnw1g ~ µQ�

� � oD
" E m

p �" � " � 
 i � �

kmoH� c r3hWgYr=}�o � g+lF}¨��rGqnqvg ~ÁÈ�Ên� ��#âÈ+� % � �6�_Ç ·
�O·¨�/l?�¼s c g ~ lF}�s � lnµ1o|s	lnuxwH}Su�©S�/2 � rGw ~ uxh�¶xr � lJrGµ1qngY}��J"HrGw ~ 6 "�¸ 0Ki �'kC������k 2Lr��`º�}�oH� c s c rGs�� � � o" E m � " � �
rGqnhWuQ}�s�}�o � g�qn�+rGw ~ $ ´ � � � o" E m 6 " i ��· b¨c g�w
¿Ylvw+gYrx� c }�stg�{5u�©Qs c g��.u=wH}�s � oH��s	lnuxw�©ïu � g`rx� c ux©ms c gÑlvwQstg � ¶�r�qF}
g�� � ����� �:�\� c umum}�g ~ lJ}F��uxlvwQs+}�o|µ1lvwQstg � ¶�r�qF}Jg ��������� ��� , � rGw ~ u=h3qn��lnw�s c g�©¹u=qnqnu`§�lnw1�3§�rY� 5 £ c g�w ¾1�Olnw1� 2�rGw ~
qngzststlnw1�0�	o+����� � v � o1w�s c1� uxo1� c rGqnqH¾Sw1l?stg5}�gYÀ=o1g�wH�.gY}¨u�© ~ lv�xl?s.} � ��k������tkB2 r�� * ¿ms c g � rGw ~ uxh ¶�r � lFr�µ1qngY}

� � � ����� ��� , 5 i A g � � ����� �:� , A� g����:����� �:�
r � g9lâ· lâ· ~ ·¨§�l?s c }trGhWg ~ lJ}�s � lnµ1o|s	lnuxw�rx}�� , ¿�r�w ~ s c g9hyr=}�} � r_s	lnuQ}Af v � oY¸Zg � � ����� �:� , º' #f v ¸7g���������� ���mº�r � g9l½· l½· ~ ·§�l?s c qFr�§ 6 ,x· bdc lJ}Â§�r��Bu�© � g ~ lF}�s � lnµ1o|stlvw1�9hBrx}t}dlvw ~ g�{Hg�w ~ g�wQstq?�BrGw ~ l ~ g�wQstlF��rGqnq?��lnw�gYrx� c }�s	g�{³u�©fs c g
�.uxwH}�s � oH��stlvuxw��zuxo1q ~ ©ârGl � qn�3µ�gD��rGqvqng ~ % Æ'�ÝÉ�� ��Ç��	�zÉ
����È�ÉZ��É��½Í_Î �_Ç;�¹É�) ·�®¦}dr�}�o1h ux©
l½· l½· ~ · � r�w ~ u=h°¶�r � lFr�µ1qngY}z¿
qnux�VfÑ¸Zg�� � ����� ���Oº�lJ}�rG{1{ � u`�OlnhBr_s	g�q?��"DrGoH}t}�lJrGw
¿|ln©�{ � ux{�g � q?�Bw1u � hBrGqnln¥�g ~ ·
�¦w ~ g � s c g¼�=ln¶xg�w��zuxw ~ l?stlvuxwH}.¿Qs c g � g+lJ}dr�o1w1lFÀ=o1g � }�oH� c s c r_s

$ ´ D
"
6 �" � " � 
 i � k

rGw ~ � ¸��xº+lF} ~ lnÐ�g � g�wQs	lFrGµ1qvgyr�w ~ �.uxwm¶=gz� uxwL$ � � �Â�O¿Ñ® � �ï· $�s.}5­fg��xg�w ~O� g�s � rGwH}�©¹u � h ��� ¸ @ º i � I ¸ @ º
gYÀ=oHrGqF}�s c g ~ lvh3g�wH}�lnuxw�ux©fs c g5}�gzs2-0/³r=}�§dg�qnqfrx}�s c gDqFr � �xg ~ g�¶mlFrGstlnu=w�}�{�gY��s � o1h rGqnhWuQ}�s�}�o � g�q?�B§ c g � g
l?s�lF}d{�uQ}�l?s	ln¶xg�¿ml½· g�·�l?© ��� ¸ @ º�� �ps c g�w ��� ¸ @ º i ��� ¸ @ º i �,� ¸ @ º�§�l?s c { � u=µHrGµ1lnqnl?s��3u=w1g�·
�Su � s c g ���uxq ~ g � gz�O{�uxw1g�wQs�} @ §�l?s c ��� ¸ @ º � �yw1u � ln�=u � u=oH} � gY}�o1q?s.}¦r � g3rY¶xrGlnqFr�µ|qvg¦lnwÁ�=g�w1g � r�q½· b¨c gY}�g
¶�rGqvo1gY}�¾Sw ~ rWwSrGsto � rGq
lnwQstg � { � gzs�rGstlnu=w
¿=s c uxo1� c ¿Hrx}�}�u�»���r�qnqng ~
	
Ô��  1��
�� Ô Ù�
 � Ô�	 ��
 Ø�	 � � � � � 5 s c g+{ � u�»
µHrGµ1lnqnl?s��Áu�©�uxµH}�g � ¶mlnw1� @ ~ g`� � gYr=}�gY}+s	umu³©½rx}�s+§�lns c s c g�� � l ~ }�ln¥�g73O¿Mlâ· gx·ÁrG{1{ � u`�OlnhBr_s	g�q?��rx} 3 o ��	�� ; / =
¸½�.u=h3{Hr � g�¸â�=ºtº�· bdc gY}�g � �uxq ~ g � gz�O{�uxw1g�wQs.}dr � gx¿=s c oH}.¿|uxw1q?�3u=µS}�g � ¶xg ~ § c g�wBuG¶xg � }�rGhW{1qnlnw1�Ds c g¦{ � u|�.gY}t}
r_s+qngYrx}�s�3 	 � ; / =dstlnhWgY}z· b¨c g�w
¿
r_s¼qngYr=}�s+lnw\s c g3rY¶=g � r��xg�¿�uxw1gpu�©�s c g 3 	 � ; / = � o lnwQstg � ¶xrGqF}dux©%}�ln¥�g63Bw1u_§
rY¶xrGlnqFr�µ|qvg�} c u=o1q ~ } c u_§�s c g ���u=q ~ g � g��O{Hu=w1g�wQs @ ·
kmoH� c r È�Ên� ��#âÈ+� % � �6�_Ç3Ç��GÎ �=Í % % Ê��_È	ÆmÇ	Ê lF}+} c u_§�w�lnw �/lv�1·
�B§ c g � gWl?s5lF}DrGqF}�u³�.u=h3{Hr � g ~ §�l?s c r�s � rx�.g
u�© � gYr�q ~ r_s.r3s � rG¬B�G· b¨c g3}�s � l ² lvw1� � gY}�g�hpµ1qFrGwH�.gphBr ² gY}�hpo1q?s	l?© � rx�.s�rGqJ}¨rBwHr_sto � rGqÑ��rGw ~ l ~ r_s	gD©¹u �¼~ r_s.r
s � r_¬��¼hWu ~ g�qnlnw1�1· b¨c lF}%{�uxlnwQs¨u�©M¶Olngz§ lJ}%©¹o � s c g � }�o|{1{�u � s	g ~ µQ��r9s c u � uxo1� c rGwHrGq?�S}�lF}�lnw³kmgY��s	lnuxw�i1·
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�Mlv�xo � g0� 5�b�� r_¬��BuxµH}�g � ¶xg ~ r_s3s c g��QrGstgz§�r�� ux©�±¨g �t² g�qngz�]rGw ~ s c g�h3g`rx}�o � g0u=µ|s�rGlvw|g ~ µQ� r � rGw ~ uxhWln¥�g ~
¶xg � }�lnu=w�u�©�s c g+±¨lnw1uxhWlFrGqHh3g`rx}�o � g�·

­fgzspoH}¼w1u`§��xln¶=g9g��1rGhW{1qngY}¼u�©%hWgYr=}�o � gY}¼§�l?s c r_s��O{1lF��r�q/}�{Hg`��s � o1h0· bdc gWgYrx}�lngY}�s+§�rY�³ux©%µ � gYr ² lnw1��s c g
{ � ux{�g � s���u�©/µ�g�lnw1�W�.u=wH��rY¶xgDlF}¨µQ�0�zuxwH}�l ~ g � lnw1�3}�o1hy}�u�©/µ1lnw1uxhWlFrGqHh3g`rx}�o � gY}>f i fKo � f�(`· bdc g5}�{�gY��s � rBr � g
s c g�w ² w1u`§�w�lvw�s�§du3gz�ms � g�hWg9��rx}�gY}z·

$�w�s c g3¾ � }�s9��rx}�g�¿M��rGqnqng ~ Føqno1hW{1lnw1� ��u�©�h3g`rx}�o � gY}z¿fs c gW}�o1{1{�u � s.}¦u�© fBo5rGw ~ f�(3r � g ~ lF}F��uxlnwQsY· b¨c g�w�s c g
©¹u � hpo1qFr

� ¸ @ º i hyrG��¸ � o ¸ @ º;k � ( ¸ @ º�º

lF}Â¶�r�qnl ~ ©¹u � µ�u�s c ¿ ��� rGw ~ ��� ·/�Su � ��� ¿Qu=wys c g¦u�s c g ��c rGw ~ ¿=lns¨��rGw1w1u�s c uxq ~ lnwy�xg�w1g � rGq½¿|}�lnwH�.g�s c g�hBr_�Olnhpo1h
u�©9�.uxwH��r`¶xg�©¹o1wH��stlnu=wH}plJ}Wlnw �xg�w1g � rGq�w1u�s��zuxwH��rY¶=g�· £ g c r`¶xg�¿ds c u=o1� c ¿�s c rGs � ¸��=º i hBr_��¸ � o ¸��xºnk � ( ¸��=º�º.·�Â� u_¶ml ~ g ~ ��� , i �,� , ¿ ��� lJ}Ñs c g¼�.uxwH��rY¶xg c o1qnqSux© ��� ·�kmoH� c lF}Ñs c g¦��rx}�g¦©¹u � }�g�q?©J»�}�lnhWlnqFr � h3g`rx}�o � gY}¦¸½}�g�g¦�/ln�1·Qi
rGw ~ �/ln�S· � º.·

b¨c g9uxs c g � gz�ms � g�hWg3��rx}�gplF}�s c gsFý}�o1{Hg � {�uQ}�l?stlnu=w��Su�©Ñs�§du�hWgYrx}�o � gY}�§ c lF� c h3g`rGwH}�s c rGs�s c gp�xg�u=h3gzs � lF��rGq
{Hr � sDu�©�s c gW�.u=wH}�s � oH��s	lnuxw\u�©�s�§¨u�}�g�qn©J»�}�lnhWlnqFr � hWgYrx}�o � gY}HfBo5r�w ~ f�(3r � gpl ~ g�wQstlF��rGqMrGw ~ s c g3uxw1q?� ~ lnÐ�g � g�wH�.g
µHg�s�§¨g�g�w0s c g�h qnlngY}%lnw0s c g5� c uxlJ�.g¼ux©�s c g¦§¨g�ln� c s�} p�"�· bdc g�w
¿HrW}�{�gY��s � o1h rx}¨lnw��/ln�1· �9� gY}�o1q?s�}z·

b¨c gd©½rGlnqno � gÂux©Hµ�g�lnw1�D�.u=wH��rY¶=g�lF} c g � g�r ~ l � gY��s��.u=wH}�gYÀQo|g�wH�.g%ux©�rD}�u � sÂu�©�� �  H� Ô �Y��  	 ��
v��
 Ø�	<5%bdc g%hBr_��u �
�.uxwQs � lnµ1o|s	u � stu+s c g�}�lnw1�xo1qFr � l?s	lngY}�ux©�}�s � g�w1��s c @ � c rGw1�xg`}�© � u=h uxw1g¨ux©Hs c g�hWgYrx}�o � g`}KfBodrGw ~ f�(�stuDs c g�uxs c g � ·

kmlnhWlnqFr � { c g�w|u=h3g�wHr c rY¶=g�µ�g�g�w�uxµH}�g � ¶xg ~ §�lns c s c gD}�u=h3g�§ c r_s � lF� c g � �.qFrx}t}�ux©�}�g�q?©J»�r_¬yw1g�hWgYrx}�o � g`}�fÁlnw
s c g�{1qFrGw1g � � �n�½·��¦g � g�¿ � ¸��xº i hyrG��¸��qo�¸��xº;k��*(G¸��=º�º/§ c g � g�s c g��*,m¸��=º � g�{ � gY}�g�wQs�s c g¼�.u=wQs � lnµ1o|stlvuxwH}�u�©�s c g�s�§¨u
g�ln�xg�wH}�{Hrx�.g`}�s	u3s c g5}�lnw1�=o1qFr � l?stlng`}/ux©Bf/· bdc gD{ c r=}�g¼s � rGwH}�l?stlvuxwBlJ} c g � g+µ�gzs�§dg�g�w�s c g¦s�§du3g�ln�xg�wH}�{Hrx�.g`}¨rx}�s c g
hyr_��u � �.uxwQs � lnµ1o|s	u � ·

$�wp�zuxwH�.qnoH}�lnuxw
¿z§dgÂs.r ² gÂw|u=w|»��.uxwH��r`¶xg/}�{�gY��s � r�rx}�g�¶ml ~ g�wH�.gÑ©¹u � s c g%rGµH}�g�wH�.g�u�©1rHFøo1w1ln¶xg � }trGq��zh9o1qnstln{1qnlJ��r_s	ln¶xg
qFr�§9¿xrGw ~ w1u�sÂhpoH� c ��rGwWµ�g�}trGl ~ lnwW�xg�w1g � rGq½· $�©Ss c g�}�{Hg`��s � o1h �.uxwH}�lF}�s.}Mu�©
�.qng`r � qn�5l ~ g�wQs	l?¾Sg ~ µ1o1hW{H}.¿�s c uxo1� c ¿
§dgDhyrY�0r=}�}�o1h3gDs c g+{ � g`}�g�wH�.g5u�©Ñ}�g�¶xg � rGq�}�oH� c qFrY§¦}z·
2,2ÒûVwtxMy�z��
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�Mlv�xo � g�i 5Âbdc g�}�{�gY��s � o1h u�©�s c g�qvo|hW{1lnw1� f i fKo � f�(�u�©�s�§¨u5hWgYrx}�o � g`}�¸ïh3g`rGw1lnw1�Ds c rGsÂs c g�l � }�o1{1{�u � s�}%r � g~ lF}F��u=lnwQs.ºflF}�}�lnhW{|qn�ps c g�hBr_�Olvh9o1h u�©�s c g�lnw ~ ln¶ml ~ oHr�qm}�{Hg`��s � rO· b¨c lJ}�§�lnqvqOlnwW�xg�w|g � rGq � gY}�o1q?s�lvw�rDw1uxw|»��.u=wH��rY¶=g
}�{�gY��s � o1hÒrx}�} c u`§�wylnwWs�§du���rx}�gY} c g � g�· b¨c g ~ r=} c g ~ {Hr � s.}�} c u_§�s c g�lvwQstg � wHrGq1µ1lF}�gY��s	u � u�©�s c g¼r_�OgY}�r�w ~ s c g
}�{�gY��s � r3ux©�s c g¼µ1lnw1u=h3lFr�q�h3gYr=}�o � gY} fBo�rGw ~ f�(�§ c g � gDs c gz� ~ u3w1uxs��.uxlnwH�.l ~ g¦§�l?s c s c g9}�{�gY��s � o1hÒux©Bf/·

� � ��,-��
f���/����,-�Ñ���p�52��
£ gDr � g��xln¶=g�w�rp}�gYÀ=o1g�wH�.g¦ux©
{�uQ}�l?s	ln¶xg�wOo1h9µ�g � }�¸��3"ïº �" E o § c lF� c hBr�� � g�{ � gY}�g�wQs�rGwQ�WlnwQstg � gY}�stlvw|�plvwO©¹u � hBr_s	lnuxw
uxw9s c gds � r_¬���qnuQr ~ {Hrx}t}�lnw1�¦s c1� u=o1� c r¦�QrGstgz§�r��Q·Â¸�$�wWkmgY�.stlnu=w9i¼§¨g�§�lnqnq � gY}�g � ¶=gds c lF}fqngzststg � ©¹u � u=w1g�{Hr � stlF�.o1qJr �~ r_s�rQº�·Â®�hWuxw1�phyr�wQ�Wuxs c g � §�rY�1}Âu�©/rGwHr�q?�O¥�lnw1�¼§dg¼hyrY�WlvwQstg � { � g�s%s c g ~ r_s�rpr=}%r�}trGhW{1qnlnw1��r=ºÑu�©/r � rGw ~ uxh
h3g`rx}�o � g�§ c g � g��3"8 � " �3"�lF}Ms c g�{ � uxµHrGµ1lnqvl?s��D©¹u � rDµQ�ms	g¨s	u9r �t� ln¶=g�rGsÂs	lnhWg���"�¿=u � µ�º/u�©
r5}�stu1� c rx}�stlF�%{ � u|�.gY}t}.·

$�w�s c g¦©¹u � hWg � ��rx}�gx¿1r9hpo1q?s	l?© � r=��s�r�q1rGwHr�q?�1}�lJ}/lF}�lnw�u ��~ g � ·<$�wys c g¦qFr_sts	g � ��rx}�g�¿Ol?s c r=}�µ�g�g�w�§�l ~ g�q?�BrG� � g�g ~
� ­ b £ £ ¿1¯��G¿S¯+���
s c r_s¨s c g+h3um}�s�lnhW{�u � s�rGwms%© � rx��s.rGq
}�s�r_s	lF}�stlF��rGq�{Hr � rGhWgzstg � stuWµ�g+gY}�s	lnhBr_s	g ~ lF}�s c g ~ g�� � g�g
u�© �nÍ_Î��5Ç��_Î��QÊ �=Ê�Ì|Ê.Î �=Ê.Î ��Ê ¸¹­ � Ú9º�¿�oH}�oHr�qnq?�5hWgYrx}�o � g ~ s c1� uxo1� c s c g Ä¦ÆmÇ�È�É�ÊtËzÌOÍGÎ�Ê�ÎSÉHÃ ·Â®�hWuxw1�¼s c g¨¶xr � lvuxoH}
h3g�s c u ~ }�ux©ÂgY}�s	lnhBr_s	lnw1� Ã � b�b £ �G¿ b�b £ ����s c g�hWgzs c u ~ u�©�hWuxhWg�wQs�}¼�.uxhWgY}¦�.qvuQ}�g`}�sDstuBs c gphpo1q?s	l?© � r=��s�r�q
rG{1{ � umrx� c ·

$�w�s c g�¾ � }�s5{Hr � s¼u�©�s c lF}¦}�g`��stlvuxw�§dg3hyr ² gp{ � gY�zlF}�g3s c g�w1u�s	lnuxwÁux©�hpo1q?s	l?© � r=��s�r�qMrGw ~ }�s.r_stlJ}�s	lF��rGqÑ}���r�qnlnw1�
u�©Ñh3u=h3g�wQs�}z· £ g5§�lnqnq�r � �xo1gDs c r_s�s c g5hpo1q?s	l?© � r=��s�r�qHhWgzs c u ~ lF}�hWu � g5wHr_s	o � r�q�§ c g�w�{�um}�l?s	ln¶xg ~ r_s.ry}�oH� c rx}
s � r_¬�� ~ r_s.r3lF}¨�xln¶xg�w\}�lnwH�.gDs c g � gplF}¨w1uBw1g�g ~ stu��zg�wQstg � s c g ~ r_s.r3µ�gz©¹u � g9rGwHrGqn�O¥�lnw1�1·%® hWu � gp}�ux{ c lF}�stlF��rGstg ~
�.uxhW{Hr � lF}�uxw\u�©�s c g9s�§du�rG{1{ � uQrx� c gY}�lF}�{�uQ}�st{�uxw1g ~ s	u�kmo1µH}�gY��s	lnuxwÁiS·ø�y§ c g � g�s c g�w1g`�.gY}t}�r � � ~ r_s.rBr�wHrGq?�1}�lF}
lF}¨rY¶xrGlnqFr�µ|qvg�·

$�w�s c gy}�gY�zuxw ~ {Hr � s¦§dg�§�lnqnqMg�qFr�µHu � r_s	g5u=w�s c g�hWu � gW}�ux{ c lF}�stlF��rGstg ~ gY}�s	lnhBr_s	lnuxwÁux©Âs c g�qFr � �xg ~ g�¶mlJr_stlvuxw
}�{�gY��s � o1h ��� · £ g�§�lnqnq�} c u_§5¿mlnw�{Hr � stlF�zo|qJr � ¿ c u`§ s	u � g ~ oH�.g¦s c g ~ u=o1µ1qng�qnlnhWl?s�stuyr�}�lnw1�xqng�uxw1g�· � gY��r�qnqHs c r_s
��� { � u_¶ml ~ g`}�hWu � g ~ gzs�r�lnqng ~ lnw|©¹u � hyrGstlnu=wys c rGw�s c g+hWgzs c u ~ u�©�hWuxhWg�wQs.}.¿1l½· g�·|s c g+­fg��xg�w ~O� g5}�{Hg`��s � o1h ��� ·

�BQ7R a dV_��(X
	�e(^��
� ^
_ c���^
_7XZY �
®¦}�§�rx}�gz�O{1qFr�lnw1g ~ lnwÁhWu � g ~ gzs�r�lnq�lnw kmgY��stlvuxw �m¿�s c gph3um}�s+}�s � rGln� c s�©¹u � §�r �	~ rG{1{ � umrx� c s	u�h3gYr=}�o � lnw1�Bqvu|��rGq
}�lnw1�=o|qJr � lns��+gz�O{�uxw1g�wms�}�u�©�r¼h3gYr=}�o � g�lF}Ms c1� uxo1� c s c g¨{Hr � s	l?stlnu=w9©¹o1wH��stlnu=w � ¸��xº�·q@¦w1g��.u=wS}�l ~ g � }�s c g�w�s c g ~ r_s.r
¸	�3"ïº �" E o rx}%r3}�rGhW{1qnlnw1�pux©�r9hWgYr=}�o � gNf�uxw&� �'k��t��rGs�}t��rGqng�3 i �5 2 rGw ~�~ gz¾Sw1gY}�s c g Ì'�GÇ.É��¹É��½Í_Î³È	Æ % s c1� uxo1� c
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� ¸��xº 5 i � � �D
,�E o

¸ � ; � =, º � k
§ c g � g

� ; � =, 5ji �D

 E o

� ; , � o = � � 

{ � uG¶ml ~ gY}%rW}trGhW{1qnlnw1��ux© f!r_s¦}t��rGqng.3 � i p  2 ·

$�©�qnux��� 
� ¸��xº�lF}�lnwÁ�=umu ~ rG{1{ � u_�OlnhBr_s	lnuxw�qnlnw1gYr � q?� ~ g�{Hg�w ~ lnw1�yuxw�qnux�<p ¿S§¨gp}tr��³s c rGs�s c g ~ rGs�rygz� c lnµ1l?s.}% Æ'� É�� ��Ç��(��É
���ÂÈ1�+��� �JÎ�� ¿Mlnw } c u � s 5 �3"¨lF}+r0hpo1q?stln© � rx�.s�rGqâ· bdc gB}�qvux{�g3ux©%s c g3qvlnw1gYr � qFr�§9¿
oH}�oHrGqnqn�³u=µ|s�rGlvw|g ~ µQ�
%+�	25%�S
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qngYrx}�s�}�À=oHr � g¼¾1s�s	lnw1�1¿OlF} ~ g�w1u�stg ~ µQ� � 
 ¸��xº.¿|u � } c u � stq?� � ¸��=º 5
qnu=� ��
� ¸��xº � � 
/¸��xº*��qnu=�<p � �.uxwH}�s�� ¸t�x�`º

$�w�u ��~ g � stup¶mlJ}�oHrGqvln¥�gds c g¼À=oHrGqvl?s��pux©fr5qnlnw1gYr � rG{1{ � u`�OlvhyrGstlnu=w9ux©�s c g¼� � r�{ c u�©�qnu=� ( � 
� ¸��=ºÑ¶xg � }�oH}�qnux� ( pl?s�lF}%oH}�g�©¹o|q�s	u3qvumu ² r_s¨s c g¼{1lng`�.gz§�lJ}�gDlnwH� � g�h3g�wQs�}¨u�©Mqvux� ( � 
� ¸��xº.¿|lâ· gx·
� 
� ¸��xº 5 i�� ¸��>k�p k��xº 5ji qnux� ( � 
( � ¸��xºBr qnux� ( � 
� ¸��=º ¸t�`�xº

rx}�rp©¹o1wH��s	lnuxw�u�©Mqnu=� ( p ·V$â©¨¸��x�_º c u=q ~ }�lnw��xumu ~ rG{1{ � u`�OlvhyrGstlnu=wWs c g�w � � ¸��xº � � ¸��=º�lnw ~ g�{�g�w ~ g�wQs	q?�Wux©Bp ·
$�wÁ{ � r_�OlF}z¿Suxw1gp�zuxhW{1oOs	gY} � ¸��=º�s c1� u=o|� c r3qngYrx}�sD}�À=oHr � g+¾1ststlvw1� � r_s c g � s c rGw�s c|� uxo1� c r`¶xg � rG�xlnw1� � � ¸��xº.·bdc g¦µ�g c rY¶Olnu � u�©
s c g¦qFrGs�s	g � ¿=s c uxo1� c ¿O��rGw�µ�g¦oH}�g ~ s	u ~ gzstg � hWlnw1g�s c g È1�+��� �JÎ��WÇ	Ê7�#�½ÍGÎ ¿Sl½· g�·Qs c g � rGw1�xg¼u�©Op lnw

§ c lF� c s c gD¾1s�s	lnw1��lJ}�{�g � ©¹u � h3g ~ ·
�Ho � s c g � hWu � g�¿�rx}ds c g9}�qnux{�g � ¸��=º�¶�r � lngY}%ux©Jstg�w³uxw1qn�Bqnl?ststqng�¿Os��O{1lJ��rGqnq?�ylnw0s c g � rGw1�xg�� �5 =��k��M�½¿Ol?s.}d{1qnuxs�hyrY�

rG{1{�gYr � stu µ�g rGqnhWuQ}�sBqnlnw1gYr � stu s c g�wHr ² g ~ gz�=gx· bdc g � gz©¹u � g�¿ ~ lF}�{1qFr��Olvw|� l?s�}B­fg��=g�w ~O� g³s � rGwH}�©¹u � h ��� lF}
�xg�w1g � rGqnq?�Wh3u � gDlnw|©¹u � hyrGstln¶=g�·f¯¦u�s	g�¿ms c rGs ��� hBr���} c u`§ 	�Ô��  1��
�� Ô ¶xrGqno1gY}z· bdc gY}�g+�zu ��� gY}�{Hu=w ~ s	u�¶xg � � � r � g
���u=q ~ g � gz�O{�uxw1g�wms�}¨rx}¨gz�O{1qFrGlvw|g ~ lnw\kmo1µH}�gY�.stlnuxw³�O·ø�|·
�BQ P � � ^ � X7c,�(X
�'^
_ c���^
_7XZY �
bdc gp}�s�rGstlF}�stlJ��rGq�rG{1{ � umrx� c §dg � gz©¹g � stu � g�qnlng`}¨u=w³s c g9w1u�s	lnuxw0ux© È�Ên� ��#�È+� % � �4�_Ç�ÌSÇ�Í���Ê.È	ÈzÊ.È · ª uxwH}�l ~ g � r3{ � u|�.gY}t}	�"�§�l?s c }�s�rGstlnu=wHr � �ylnwH� � g�hWg�wQs.}�� " i 	 " r 	 " � o�·%®¦}�}�o1hWgDs c r_s 	 "MlF} Ã »�}�g�qn©J»�}�lnhWlnqFr � ¿ml½· g�·	 � " !i p�� 	 "��
­fgzs

� ; � =, i �5 #p
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 E o
� ; , � o = � � 
 i �5 �p � ; � =, �

bdc g�w
¿
� , !i p o � � � ; � =, � ¸t�Y�=º

®¦}M§�r=}M{ � u={Hum}�g ~ µQ� b rxÀmÀQo
¿ b g�¶xg � u_¶|} ² ��� £ lnqvqnlnw1�xg �f� gY�.g�wmstq?�-� b�b £ ���½¿mr�stg`}�sÂux©�}�g�q?©J»�}�lnhWlnqJr � l?s��+�zuxo1q ~
µHg+{�g � ©¹u � h3g ~ s c|� uxo1� c s c gDµHg c r`¶mlnu � u�©Ms c g5rGµH}�uxqno|stg¼h3u=h3g�wQs�}z·�®�w�gY}�s	lnhBr_s	u � u�© $ ´�A � ; � = A � §¨uxo1q ~ µ�g

�$ ´�A � ; � = A � 5 i �
2  #p

� � �D
,�E o

A � ; � =, A � �
$�wÁrGwHrGqnu=���WstuWhpo1q?stln© � rx�.s�rGq�rGwHrGq?�1}�lF}Ñ§¨g9�.uxwH}�l ~ g �¨� r_s c g �

�	�� ¸��=º 5 i � � �D
,�E o

A � ; � =, A � i p � � o 2 � �$ ´�A � ; � = A � �
$�©
� "/lF}¨}�g�q?©J»�}�lvh3lnqJr � lnw0s c g9}�g�wH}�g+ux©d¸t�Y�=ºÂ§dg c r`¶xg

qnu=�<$ ´�A � ; � = A � i qvux�<$ ´OA p�� � o � A � i�� ¸��xºmqnu=�<p � �.uxwH}�s��
�³u � g�uG¶xg � ¿ � ¸��=º�lF}%s c g�w0qnlnw1g`r � lvw �

� ¸��xº i �O¸ Ã r��`º��
b¨c oH}.¿ b rxÀOÀ=o\g�sprGq½· � b�b £ ����{ � ux{�uQ}�gWr�stgY}�s9ux©¨}�g�q?©J»�}�lnhWlnqFr � l?s��0§ c lF� c §¨g3s � rGwH}�qFrGstg3lnwQstu�uxo � }�gzs�s	lnw1� 5

Ú¼gzs	g � h3lvw|g¼§ c g�s c g � s c g � g+lF}�
 }�oH� c s c r_s
qnux� � �� ¸��xº � 
/¸��=º ��qnux�<p � �.uxwH}�sC� ¸t��imº
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 ~ g�{�g�w ~ }%qnlnw1gYr � q?�ylnw �ps c g�w�s c g ~ rGs�r9hBrY��µ�g9��rGqvqng ~ }�g�q?©J»�}�lnhWlnqJr � lnw�s c g5}�g�wH}�g5u�©%¸t�Y�Qº�¿1r�w ~

M¸��xº i �Hr�� � � ¸��=º i � Ã r��7�

$�s�lJ}�§¨u � s c w1u�stlvw1�1¿Q¾ � }�s�u�©Ñr�qnq½¿Qs c r_s5¸t�Y�=º�lvh3{1qnlvgY}Âs	ux�xg�s c g � §�l?s c }�s�rGstlnu=wSr � l?s���s c r_s
g�l?s c g � $ ´ � i �'k u � $ ´ � i � # k u � Ã i �7�

±¨o|s Ã i �³lnhW{1qnlngY}ps c r_s 	�� i �J� 	Oo�r�qnhWuQ}�s�}�o � g�q?�=· $�w u�s c g � §du ��~ }.¿ds c g �.uxwH�.g�{|s�u�©5}�s�rGstlF}�s	lF��rGq
}�g�q?©¹»�}�lnhWlnqFr � l?s���¸t��imº�hyr ² gY}�}�g�wH}�g+uxw1q?��rG©Jstg � �.g�wQstg � lnw1�3s c g ~ r_s.rO¿Ol½· g�·1lnw0u=o � �.uxwQs	gz�ms%§ c g�w³}�gzststlnw1�

� " 5ji � "8r �$ ´ � i �3" r��5 2
�D
" E o

�3" �

�³o1q?s	l?© � rx��s.rGq�rGwHr�q?�1}�lF}%r=}�{ � gY}�g�wQstg ~�c g � g�¿Su=w�s c g+uxs c g �¨c r�w ~ ¿|lF}%{�g � ©¹gY�.stq?��¾1s�s	g ~ stuW{�uQ}�l?stlv¶xg ~ r_s.r�}�oH� c rx}~ r_s�r9s � r_¬��¼h3g`rx}�o � g�hWg�wQs.}.·
�Ho � s c g � �.uxhW{Hr � lF}�uxw�u�©Hs c g¨hpo1q?s	l?© � rx��s�r�qQrGw ~ s c g�}�s.r_s	lF}�s	lF��r�q|rG{1{ � umrx� c lF}/{Hum}�s	{�uxw1g ~ s	upkmo1µH}�gY�.stlnu=w9iS·ø�|·

�¦g � g�¿m§dg�§¨uxo1q ~ qnl ² g¨stu�r ~1~ s c r_sdr5hpo1q?stln© � rx�.s�rGqSrGwHrGqn�1}�lF}/u�©f{ � u|�.g`}�}�gY}Â§�l?s c r � µ1l?s � r � �WlnwH� � g�h3g�wms�}ÂlF}�µHg�lnw1�~ g�¶xg�qnu={Hg ~ oH}�lnw1��§�rY¶=g�qngzs.} � -1�G¿�-Q���½· b¨c gWrG{1{1qnlJ��r_stlvuxw0ux©Âs c lF}¦rG{1{ � uQrx� c ¿�s c uxo1� c ¿�lF}¦µHg��=uxw ~ s c gy}��.u={Hg3u�©
s c lF}%{HrG{�g � r�w ~�c rx}�s	u3µ�g+{ � gY}�g�wQstg ~ lnw0©¹u � s c �.uxhWlnw1�p{1o1µ1qnlF��r_stlvuxwH}l� � ­O�½·
�BQ�� � c,�(X7\]^ � X7[�Y [ 	.�	TVUL_7^
e �`U � U��qX7^ � X7[�Y c��>U��
� e	d \ � � Q
®¦}�hWg�wQs	lnuxw1g ~ µ�gz©¹u � g�¿�s c g3h3um}�s9r_sts � rx��s	ln¶xg9h9o1qnstl?© � rx��s.rGq�}�{�gY��s � o1h*© � uxh wmo1hWg � lF��rGq/{�uxlnwQs¦u�©�¶mlngz§ lF}�s c g
uxw1g¼u=µ|s�rGlvw1g ~ s c1� uxo1� c s c g¼­fg��=g�w ~O� gDs � r�wH}�©¹u � h

��� ¸ @ º 5 i�� I ¸ @ º��
$�w ��rx}�g`}�§ c g � g5s c gphpo1q?s	l?© � r=��s�r�q�©¹u � hyr�qnlF}�h c uxq ~ }z¿ ��� { � u_¶ml ~ g`}�rx}�hpoH� c lnw|©¹u � hyrGstlnu=w�rx} ��� ·H$�w\�xg�w1g � rGq½¿
s c uxo1� c ¿ ��� { � uG¶ml ~ gY}�hWu � g ~ gzs�r�lnqng ~ lvwO©ïu � hBr_s	lnuxw�¸½}�g�g�iS·?�x·?�_º�· bdc g¨hWuQ}�s�{ � u=h3lnw1g�wQs�}�l?s	oHr_stlvuxwplnw3§ c lF� c s c g
©¹u � hBrGqvlF}�h c rx}�µ�g�g�w9gY}�s�rGµ1qvlF} c g ~ r � gÂs c g¨}�u�»���r�qnqng ~ }�g�q?©J»�}�lnhWlnqFr � hWgYrx}�o � gY}
§ c lF� c �=g�w1g � rGqnln¥�gÑs c gd�.u=wH}�s � oH��s	lnuxw
u�©�s c g¼±¨lvw|u=h3lJrGqShWgYrx}�o � gx·�®¦} c rx}%µ�g�g�w³{Hu=lnwQs	g ~ uxo|s�µ�gz©¹u � g�¿m§¨g c rY¶xg

��� ¸ @ º i ��� ¸ @ º i�� I ¸ @ º r_s @ i
� PJ¸��=º�¿
{ � uG¶ml ~ g ~ s c lF} ~ g � lv¶�r_s	g+gz�OlF}�s�}z·¼kmoH� c }�lnstoHr_s	lnuxwH}¨r � gplnw ~ g�g ~ g�wH�.u=o1wQstg � g ~ §�l?s c hBrGwQ�0hpo1q?s	ln{1qnlF��rGstln¶=g¦hWgYr_»
}�o � gY}�}�oH� c rx}%s c g+}�g�q?©J»�}�lnhWlnqFr � r�w ~ s c g5}�g�q?©J»�r_¬yw1g¼u=w1gY}.·

$�w�r��.uxwH� � gzs	g�r�{1{1qnlF��r_s	lnuxw
¿muxw1g5§�lnqvqf�.u=h3{1o|s	g � ¸��xº�rx}¨s c g3}�qnux{�g+u�©%rWqng`rx}�sD}tÀ=oHr � g5¾1s�s	lnw1�Wu�©�ryqnux�x»½qvux�
{1qnu�s¼u�© � 
1 ¸��xº¼rG�Qr�lnwH}�s.3m·3$�s+lF}¼gY}t}�g�wQs	lFrGqMs	u\� c gY� ² s c gBÀ=oHrGqnlns��0u�©%s c lF}�¾1s�s	lnw1�1·G$â©duxw1g ~ uOgY}�¾Sw ~ r�w1gYr � q?�
qnlnw1gYr � µ�g c rY¶mlnu � §dg�}�rY�0s c rGs�§¨g c r`¶xg � �� v��
	���� H¡G��   ¼�Y¡G   
 	�� ·N$�s¦lF}¨s c g�wÁqvg��xl?s	lnhBr_stg¼s	u�rx}t}�o1hWg9s c rGs¦uxw1g
{ � ux{�g � q?�BgY}�stlvhyrGstg ~ � ¸��=º�·£ c g�wBs c g � g¼r � g � gYrx}�uxwH}/stu9µ�g�qnlng�¶=g¨s c rGs ��� lF}Ñw1u�sd�.uxwH��r`¶xg�¿xl?s�µ�gY�.uxhWgY}�w1gY�.gY}t}�r � �Wstu ~ gY}�lv�xw�r9}�{�gY�.l?¾��
gY}�s	lnhBr_s	lnuxw { � u|�.g ~ o � g&� ­��t�ï·��\rGs c g�hBr_s	lF��r�qÂgz�SrGhW{|qvgY}5§�lns c }�oH� c r\µ�g c r`¶mlnu � lnwH�.qno ~ gBs c g�qno1h3{1lvw1��rGw ~
}�o1{�g � {Hum}�l?s	lnuxw�u�©�µ1lnw1uxhWlFr�qShWgYrx}�o � gY}+¸½�.u=h3{Hr � g+kmo1µH}�gY��s	lnuxw³�m·ö�=º%rx}�§¨g�qnq
rx}�s c g ~ lF}t�.uxwQs	lnwmo1uxoH}�}�g�q?©J»�}�lnhWlnqFr �
h3g`rx}�o � gY} � � � ¿ � � ���ï·¼®¦}�lF}�} c u`§�w�qFrGstg � ¿��zg � s.rGlnw\rx}�{�gY��s.}�u�© ~ r_s.r�s � r_¬��5{ � uG¶ml ~ g¦§¨uxw ~ g � ©¹o1q � gYrGq�§du � q ~
gz�1rGhW{1qngY}¼¸â}�g�g+iS·?�x·n�`º�·b¨c gÁ{ � u|�zg ~ o � gÁlJ}3µHrx}�g ~ uxw rÏ�.qJrx}�}�lF��r�q¨stuOuxq�lnw ~ g�wS}�l?s��]gY}�stlvhyrGstlnu=w 5 s c g ² g � w1g�q�hWgzs c u ~ ¿�u � hWu � g
{ � gY�.lJ}�g�qn��s c g ~ uxo1µ1qng ² g � w1g�qShWgzs c u ~ ¸+� ÚN�Fº.·�kmoH� c rDhWgzs c u ~3c rx}Âµ�g�g�w�oH}�g ~ gz�ms	g�wH}�lv¶xg�q?�p§�l?s c �=umu ~ }�oS���.gY}t}
lnw ~ g�wS}�l?s���gY}�stlvhyrGstlnu=wH}.¿�rGw ~�� rGs c g � { � gY�.lJ}�gps c g�u � g�hB}¦r � g ² w1u_§�w�s c r_s5rx}�}�gY}t}�s c g3À=oHrGqnl?s��0u�©Âs c g � g`}�o1q?s.}.·
$�wÏ{Hr � stlJ�.o1qFr � ¿�s c gBoH}�gyu�©�}�h3umuxs cÏ² g � w1g�qF}+r�qnqnu`§¼}�s	u³uxµ|s�r�lnw hWu � g � g��=o1qFr � gY}�stlnhBr_s	gY}z· bdc g ~ l?¬��.o1q?s��Á§dg
h3g�gzs c g � g0lJ}9s c r_s ��� lF}�w1u�s�s c g ~ g�wH}�l?s�� �.u �t� gY}�{�uxw ~ lnw1�\stu�s c g @ �ö}.¿%µ1o|s � r_s c g � r ~ uxo1µ1qngBqvux�Qr � l?s c h3lJ�
w1u � hBrGqvln¥Yr_s	lnuxwyux©fs c lF} ~ g�wH}�l?s��=·

%+�	25%�S



�³Æ�� É�� ��Ç��	�zÉ
���
��Ç�Í.Ì|Ê.Ç.É��âÊ.È�Í�������� ÉïÇ������ � �
®ds¼s c gW}�s�r � stlvw|��{�uxlnwQs¦u�©�s c g ~ uxo1µ1qng ² g � w1g�qÑhWgzs c u ~ }�s�rGw ~ }�s c gpu=µH}�g � ¶�r_s	lnuxwÁs c r_s%2 �v ¸ @ ºD��rGw�µ�g � g�»§ � lns�s	g�w�rx}ds c g¼©¹uxqnqnu_§�lnw1�9�.u=wm¶xuxqvoOs	lnuxw 5 2 �v ¸ @ º i �#v � o ��- ����� v ¸ @ º�¿|§ c g � g�� v lJ}�s c g ~ g�wH}�l?s��Bu�©�s c g5�.uQr � }�g

���u=q ~ g � gz�O{�uxw1g�wms�} @ ¸A55º�¸85 � 9 o#�9( � º%rx} ~ gz¾Sw1g ~ lnw ¸��xº�¿SrGw ~ - ��lF}�s c g � gY��s.rGw1�xo1qJr ��² g � w1g�q 5 -Ï¸8$�º i �¼©¹u �
$ � �jr5�! x��k��! x�M�F¿ -Ï¸8$�º i ��g�qF}�gx¿SrGw ~ - �_¸8$�º i �5 ��- ¸8$/ ���º	· $âs�lF}¨gYrx}�lnq?��} c u`§�w0s c rGs�lnw�©½rx�.s�rGwm�0� c u=lF�.gDu�©
r3�zuxh3{Hr=��stqn��}�o1{1{�u � stg ~�² g � w1g�q - qngYr ~ }�s	u�s c g9}�r�h3g � gY}�o1q?s�·

® �.qJrx}�}�lF��r�q�{ � uxµ1qvg�h lvw ~ g�wH}�lns��ÏgY}�stlnhBr_s	lnuxw!lF}5s c g�� c u=lF�.g�u�©¦r�w �\}�oH� c s c r_s0- ����� v lJ}9r=}��.qnum}�g0rx}{Hum}�}�lnµ1qng�s	u s c g0qnlvh3l?s	lnw1� ~ g�wH}�lns����H· $�wÅs c lF}W}�gzststlvw|�S¿ �Áµ�gY�.u=h3gY}Br�©ïo|wH�.stlnu=w u�©NuÑ·#® ~ r�{|stlnw1� �.qFrx}t}�lF��rGq
stgY� c w1lFÀ=o1gY}+rGqnqvu`§¦}�stu ~ gY}�ln�xw rGwÏr�qn�xu � l?s c h § c lF� c { � uG¶ml ~ gY}DrGw u={|stlnhBrGq�}�gYÀ=o1g�wH�.g � v ·/$�w!{Hr � stlF�zo1qFr � ¿�§dgc rY¶xg ����� � ¸ @ º i ¸t�5 #u�º�qnu=�@2 � �v ¸ @ º.I ��� ¸ @ º�rx}t}�o1hWlnw1�ps c r_s�}�oH� c rW}�gYÀ=o1g�wH�.g+gz�|lF}�s.}.·

kmoH� c lF}ds c g5��rx}�g5lvw�s c gD©¹u=qnqnu_§�lnw1�9�.u=wQstgz�msY·�®¼}�}�o1h3gDs c r_s¨s c g ~ lJ}�s � lnµ1o|s	lnuxw�f lF}¨r�¾Sw1lnstg5}�o1{�g � {Hum}�l?s	lnuxw
u � qno1hW{1lnw1�5ux©�µ1lnw1uxhWlFrGq1hWgYrx}�o � g`}.·Ñ­fgzs � ���v �.u ��� gY}�{�uxw ~ stu9s c g � gY��s.rGw1�xo1qFr �Â² g � w1g�q�r�w ~
	 ���v �zu ��� gY}�{Hu=w ~ s	u
s c g¼s � lFrGw1�xo1qJr ��² g � w1g�qÂ¸��5¸8$�º i � r $�©¹u � $ � � �'kY�1�7k
�5¸8$�º i �p©¹u � $ M � k��5¸�r $�º i �5¸8$�ºtº�·J� ­��1�f} c u`§¼}�s c r_s
l?©d¸�� v ¿ �5Pv º%hWlnw1lnhWln¥�gY}d}�o1{ / ¸ � ���v ¸ @ ºKr 	 ����v ¸ @ º�º.¿1s c g�w � ���v ¸ @ º.I � ¸ @ º�©¹u � r�qnq @ ·

¯¦o1hWg � lF��rGq�gz�|{Hg � lnhWg�wQs.}ÂoH}�lvw|�5s c lJ}ÑstgY� c w1lFÀ=o1g�r � g ~ lF}�{1qFr��Qg ~ lnwB�/ln�S· � rGw ~ � § c g � g�s c g�s c g�u � gzs	lF��rGq ���
rGqnuxw1�D§�l?s c l?s.} ² g � w1g�q�gY}�s	lnhBr_s	g¦r � gD} c u`§�wW©¹u � rp}�o|{�g � {�uQ}�l?stlnu=w�rGw ~ r+qvo1h3{1lnw1�+ux©�s�§¨u5µ1lnw1uxhWlFr�q|hWgYr=}�o � gY}.·
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Estimation
Theoretic

�Mlv�xo � g �'50b¨c g�u � gzstlF��rGq¼¸ ~ rx} c g ~ ºprGw ~ gY}�s	l?»
hyrGstg ~ ¸½}�uxqnl ~ º ��� }�{�gY��s � o1h ©¹u � s c g3}�o1{Hg � »
{Hum}�l?s	lnuxw�u�©Ms�§¨u�µ1lnw1uxhWlFr�qHhWgYr=}�o � gY}.·
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Theoretic
Estimated

�Mlv�xo � g � 5³bdc g�u � gzs	lF��rGq¦¸ ~ rx} c g ~ ºprGw ~ gY}�stl?»
hyrGstg ~ ¸â}�u=qnl ~ º ��� }�{�gY��s � o1h�©¹u � s c g�qno1hW{1lnw1�
u�©�s�§¨u�µ1lnw1uxhWlFrGq�hWgYrx}�o � gY}z·

� � ��,-��
f���/���0��)p����4p����� ���\�����  �"#� ��
��%$ �

bdc g�s�§duÏs � rx�.gY}³rGwHrGqn�O¥�g ~ lnw#s c lF}�}�sto ~ ��r � g b�ª%�Ñ«O~ rGs�r s � rG¬B� �zuxqnqngY�.stg ~ r_s�s c g �mr_s	gz§�rY��u�©3rÏ­M®�¯p¿
�.u �t� gY}�{�uxw ~ lnw1�ys	u�s�§du c uxo � }¼r_s¼±¨g �t² g�qng��\r�w ~ stu�g�lv� c s c uxo � }¦r_s ª ¯¦´ b qFrGµH}z¿ � gY}�{HgY�.stln¶=g�q?�Q·¼±¨u�s c s � r=�.gY}
�.uxwQs.rGlnw�r�µHu=o|s�� (;o u=µS}�g � ¶�r_s	lnuxwH}z¿Q�.uxwH}�lF}�s	lnw1�pu�©
s c g+r ��� ln¶�r�q|stlnhWg��)"fu�©fs c g¦{Hrx� ² gzs%wmo1hpµ�g � 0 ¿Qs c gD}�ln¥�g � "fu�©
s c g+{Hrx� ² gzs¨lnw0wmo1hpµ�g � u�©/µQ�ms	gY}.¿Hrx}�§¨g�qnq
rx}¨lnw|©¹u � hyrGstlnu=w � g��Qr ��~ lnw1�3}�g�w ~ g � rGw ~B� gY�.ln{1lvg�wQs�·

b¨c lF}�rGqvqnu`§¨g ~ s	u ~ lF}�s	lnw1�xo1lF} c µ�gzs�§dg�g�w�s c gDs � r_¬��¼g�wQs	g � lvw|�3s c g+­M®�¯p¿H��rGqnqvg ~ �JÎ �	Í % �JÎ�� ¿�rGw ~ s c gDs � rG¬B�
qngYrY¶Olnw1��s c g³­M®�¯p¿%��rGqnqvg ~ Í_ÆOÉ �=Í#�JÎ�� · £ g�§du=o1q ~ qvl ² g�s	u]}�s � g`}�}Ws c r_sys c g³lnwH�.uxhWlnw1��s � rG¬B�0lF}z¿%s c g � gz©¹u � g�¿
�xg�w1g � r_s	g ~ µQ��r £ ®�¯ s � r_¬��_¿ms c oH}�¸ £ ®�¯�»â­M®�¯5º�¿m§ c lnqng�s c gDuxo|s	�xuxlnw1�9uxw1g¦lF}%{ � u ~ oH�.g ~ µQ��rp­M®�¯ s � r_¬��_¿
s c oH}+¸¹­M®�¯¦» £ ®�¯+º.·|±¨u�s c s � rG¬B�+}�s � gYrGhB}z¿ c u`§¨g�¶xg � ¿ c r`¶xg¼stuy{Hrx}t}¨s c1� uxo1� c s c gp}trGhWg+�Qr_s	gz§�rY�=¿m{ � u ~ oH�.lnw1�
s c g�hWgYr=}�o � g ~ s � r_¬��9qnumr ~ �3"�· bdc lF}�lJ}�§ c r_s¦§¨g9hWgYr�w µQ�&F s � rG¬B� �?· £ c g�w!�zuxw|©¹oH}�lnu=wÁlF}¦{�uQ}�}�lnµ1qng9§¨g5§�lnqnq
��rGqnq�lns �	Í % 01�JÎ�Ê���ÉïÇ������ lnw0s c g5}�gYÀ=o1g�q½·
2,2ÒûVwtxMy�z��
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$�w3s c g�}�gYÀ=o1g�qO§dgd§�lnqnq|r ~|~O� gY}t}�s c g¨¶xr � lnuxoH}
{Hr � s.}�u�©Ss c g � gY�.u �	~ g ~W~ r_s.rO¿�l½· g�·�s c gNFøwmo1hpµ�g � u�©�µQ�mstg`}Mu�©�{Hrx� ² g�s �
�3"â¿�s c glFølnwQstg � »�r �t� ln¶xrGqGs	lnh3g%µHg�s�§¨g�g�wp{Hrx� ² gzs.}�� �)"�¿Gs c glFøwmo1hpµ�g � u�©|µm�mstgY}Mr �t� ln¶mlvw1��{�g � stlnhWg � ) , ¿xr�w ~ Føwmo1hpµ�g �
u�©M{Hr=� ² gzs.}¨r �t� ln¶mlvw1�9{�g � stlnhWg � - , ¿Hrx} �GÈ½Ì|Ê���ÉïÈ u�©Ms c g¼s � r_¬��_·

��� � � � � Õ � Ô � � Ô � �  H¡
	 Ô �
$�w]r0¾ � }�sWrGs�s	g�h3{|s9§dgBlnwm¶xgY}�stln�mr_s	g ~ �3"�¿ l½· g�·�s c g0rx}�{�gY��ssFøµQ�mstg`}5{Hg � {Hr=� ² gzs��?·0¯¦u�spuxw1q?�\lF}+s c lF}5r=}�{�gY��s9s c g
h3um}�s�g`rx}�lvq?��rx���zgY}�}�lnµ1qng�¿|l?s�{Hum}�gY}�rGqF}�u3w1u3{ � uxµ1qvg�hy}�§ c g�w³}�g�{Hr � r_s	lnw1��lnwH�.u=h3lnw1�3r�w ~ uxo|s	�xuxlnw1�5s � r_¬��_·

®ds�¾ � }�s¼}�ln� c s�¿1uxw1gD§¨uxo1q ~ w1u�s�gz�O{�gY��sDrGw�lnwQstg � gY}�stlvw1�3µ�g c r`¶mlnu � ¿1}�lvwH�.g b�ª%� {Hr=� ² gzs.}�r � g+hWuQ}�stq?��g�l?s c g �
¶xg � �Ï}�hBrGqnq¦¸â® ª �W¿
¯+® ª �pº¦u � ¶xg � � qFr � �xgx· bdc lJ} � gYr=}�uxw1lvw1�1¿ c u`§¨g�¶xg � ¿/�.u=wH}�l ~ g � }Du=w1q?�\s c g c lJ}�s	ux� � rGh-r_s
s c gp¾Sw1gY}�s¦s	lnhWgW}���rGqng�·p®¼}�§dgyr � g3r�µHu=o|s¦stu�} c u`§5¿�s c gWrx}�{�gY��s �3" � g�¶xg`rGqF}�g`}�}�g�wQstlJrGq/� c r � r=��stg � lF}�stlF��}�u�©�s c g
s � r_¬��_·B$�wp{Hr � stlF�zo|qJr � ¿Ys c uxo1� c s c g � gdlF}
u=w1q?�5qnl?ststqng�¶�r � lFr�µ1lnqnl?s���lnw9s c g ~ rGs�r �3"�¿�s c g � gdlF}�gz�1�.g�qvqng�wQs�hpo1q?s	l?© � r=��s�r�q
}���r�qnlnw1�1¿_hWgYrGw1lvw1�¦s c r_s/s c g � g�r � g��.qnoH}�s	g � }/ux©H¶xg � �9qJr � �=g¼¸â}�hBrGqnq¹ºf{Sr=� ² g�s�}z¿Q�.qnoH}�s	g � }Mu�©��.qnoH}�s	g � }.¿mr�w ~ }�u5uxw
· $�w
u�s c g � §¨u �	~ }z¿ms c g � gDlF}�w1u/FýrY¶=g � r��xlnw1� �?· b ups c g5�.u=wQs � r � �Ws c g¼hpo1q?s	l?© � rx��s�r�q1{ � ux{�g � stlvgY}�ux©��3"MrGqnqnu_§�s	uB�.qngYr � q?�~ lF}�s	lnw1�xo1lF} c µ�gzs�§dg�g�w uxo|s	�xuxlvw1�³rGw ~ lvwH�.uxhWlnw1��s � r_¬��Br�w ~Ï~ g�hWuxwH}�s � r_s	gys c g�}�s � l ² lnw1� ~ lnÐ�g � g�wH�.g�µ�gzs�§dg�g�w
s � r_¬����=g�w1g � rGstg ~ rGs¨s c g.�¦w1ln¶xg � }�lns��Wu�©�±¨g �t² g�qngz��¶xg � }�oH}%s c g¦uxw1gD{ � u ~ oH�zgY}¨r_s%s c g � gY}�gYr � � c qFrGµ�u � r_s	u � lngY}Ñu�©ª ¯¦´ b ·

­fgzs�oH} � g�{�u � spuxw s c gyhpo1q?stln© � rx�.s�rGqÑ}���r�qnlnw1��¾ � }�sY· £ gy©¹uxo1w ~ gz�1�.g�qvqng�wQs5hpo1q?s	l?© � r=��s�r�q/}t��rGqnlnw1��u�© � 
� ¸��xº©¹u � rGqnq ��§ c g�w � c uOuQ}�lvw|�:p i � � k � �'k��`�x�'k����C�+k�� � �=� rx}p§¨g�qnq�r=}�§ c g�wÅs.r ² lnw1�:p i � k���kti?k����C�nk�� o�� ¸½}�g�g
�Mlv�1·��xº.· b¨c g5qnlnw1gYr � µ�g c rY¶Olnu � lF}�u�©�gz�1�.g�{|s	lnuxwHrGq�À=oHrGqnlns��Bg`}�{�gY�.lJrGqnq?�0lnw³s c gp}t��rGqvlnw1� � g��xlnuxwEp i ��
Mk�������k�� o��
¸½}�g�gy�/ln�1· 
=º.·y®�qF}�u0s c gW�zuxqnqFrG{H}�g�u�©�s c g3g`}�s	lnhyrGstu � } ��� � uxµ|s�r�lnw1g ~ r_s+¶�r � lnuxoH}�qvg�¶xg�qF}¦u�©¨r��x� � g��QrGstlnu=w-p lF}
¶xg � �0}tr_stlJ}�©½rx�.stu � �\¸â}�g�g+�/ln�S·1�=º.·

b¨c g � ¸��xº�u=µ|s�rGlvw1g ~ © � u=h r¦qngYr=}�sÂ}�À=oHr � g�¾1s�s	lnw1��u�©Sqnu=��� 
� ¸��xº�rG�Qr�lnwH}�s�qnu=�<p �Olng�q ~ }fr�wHr ��� u`§ hpo1q?s	l?© � r=��s�r�q
}�{�gY��s � o1h ��� ·D¯¼g�¶xg � s c g�qvgY}�}z¿�§dg9¾Sw ~ � PF¸��xº�stu�¾Sqnq
s c g � rGw1�xg/� �ö�'kf�7�ý�M�ÂrGw ~ rW­fg��=g�w ~O� g3}�{Hg`��s � o1h ��� i � I
lnw0gz�1�zg�qnqng�wms�rG� � g�g�hWg�wQs¨§�l?s c s c g ��� uxµ|s�r�lnw1g ~ µm�0�.umr � }�g+� � rGlnw1lnw1��¸½}�g�g5�/ln�S·1�=º.·

b¨c g¦h3um}�s�}�s � l ² lnw1�+©¹gYrGsto � g�u�©�s c g¦hpo1q?s	l?© � r=��s�r�qH}�{�gY��s � o1h � � lF}�lns�} ~ g�{Hr � s	o � g�© � uxh rp{1o � g¦µ�g�qnqn»�} c rG{�g 5
l?sy} c u`§¦}Wr µ|o1hW{Åu � rIFøw1uxw|»��.uxwH��r`¶ml?s�� ��¸â}�g�g��/lv�1·��=ºpr�w ~ lF}Wr {Hg � ©¹gY�.sWgz�SrGhW{|qvg�§ c g � g³�.uQr � }�g0� � rGlnw1lvw|�
¸ ��� º�{ � u_¶ml ~ gY}�hWu � g�lnw|©¹u � hBr_stlvuxw�s c r�wÁs c gph3gzs c u ~ u�©ÂhWuxhWg�wQs.}9¸ ��� º.· b¨c lF}�{ c g�w1uxhWg�w1uxwÁ©¹uxo1w ~ ryhWuQ}�s
}�r_s	lF}�©J�Olnw1�pgz�O{1qFrGwHrGstlnu=wW§ c g�w³lnwH�.u=h3lvw|�3r�w ~ uxo|s	�xuxlnw1�9s � rG¬B��§dg � g9}�g�{Hr � r_stg ~ · £ c lnqng¼s c gD©¹u � hWg � } c u_§¦}�r
�.qngYr � µ�g�qnq?»�} c rG{�g ~ }�{Hg`��s � o1h�¿�§¨gp¾Sw ~ s�§du Føµ�g�qnqF} ��©¹u � s c g�qJr_s�s	g � ¸â}�g�gW�/ln�1·Ñ�`��rGw ~ rGqF}�u��/ln�1·Ñ� � º�·p® hWuQ}�s
}�lnhW{1qngDlnwQs	g � { � gzs�rGstlnu=wy§¨uxo1q ~ µ�gDs c r_sds c g � g9r � g¦s�§¨u3hpo1q?s	ln{1qnlF��r_stlv¶xg¨qFr�§¼}�o1w ~ g � q?�Olnw1�9s c g¼u=oOs	�xu=lnw1�9s � r_¬��_·
$�w�u�s c g � §¨u ��~ }.¿
r_sD±¨g ��² g�qngz�Q¿ c gYr`¶Q�Áuxo|st�=uxlnw1�3s � r_¬���}�g�g�hB}¦stu�µ�gp§�l ~ g�q?�³lnw ~ g�{�g�w ~ g�wQs¦u�©�s c gphWu ~ g � r_stg
uxo|st�=uxlnw1�+s � r_¬��_·

£ l?s c s c g�}�s.r_stlJ}�s	lF��rGq�rG{1{ � umrx� c s c g3}t��rGqnlnw1�Wµ�g c rY¶Olnu � lJ}¨qvgY}�}�©½r`¶xu � rGµ1qngx·%�Su � s c gp�.g�wQstg � g ~�~ r_s�r � " 5ji
�3"<r �$ ´ � s c g�}t��rGqnlvw1� µ�g c rY¶mlvu � ux©¼s c gÁ{Hr � stl?s	lnuxw�}�o1h � �� ¸��=ºp§�r=}yrx���.g�{|s.rGµ1qng³uxw1qn� ©¹u �WÌ|Í_È+�¹É�� 9�Ê � ¸½}�g�g�Mlv�1·d�=�`º.·!�Su � w1g��Qr_s	ln¶xg �³s c g�qnux� « qnux��{1qnu�s.}D§¨g � g�©½r � © � uxh µHg�lnw1�\qnlvw1gYr � ¿Ñuxµm¶mlnuxoH}�q?� ~ o1g�s	u\¶xg � �Å}�hyr�qnq
¶�rGqvo|g`}BA � ; � =, A � � ��{ � u ~ oH�.g ~ § c g�w��.g�wQstg � lnw1�9s c g ~ r_s�r|·M� � uxh°s c g¦{�uxlvwQs%u�©f¶mlngz§#u�©M}t��rGqnlnw1�S¿xs c oS}z¿ml?s���rGw
µHg � g��Qr �	~ g ~ rx}¨r ~ lF}�r ~ ¶�rGwQs.rG�xg c rY¶mlnw1�9s	uB�.g�wQs	g � s c g ~ r_s�rplnw�s c g3Fö}�s�rGstlF}�stlJ��rGq�}���rGqnlnw1�Wr�{1{ � uQr=� c �?·

±¨o|s�s c g+gY}�stlnhBr_s	gY} 
 �� ¸��xº¨}�o|Ð�g � © � uxh c ln� c ¶xr � lFrGµ1lnqnlns��Wg�¶xg�w³lnw0s c g+{�uQ}�l?stln¶=g2� � rGw1�=g�· bdc g+gY}�stlnhBr_s	lnuxw
u�© Ã lnw {Hr � stlJ�.o1qFr ��~ g�{�g�w ~ } c ln� c q?� u=wÏs c g³� c uxlJ�.gBux©�s c g�}t��rGqvlnw1� � g��xlvuxw]rGw ~ ��rGw1w1u�s�µ�g���rGqvqng ~!� uxµ1oH}�s
¸âkmo1µH}�g`��stlvuxwÁi1·ö�=º.·¼¯¦g�¶xg � s c g�qng`}�}z¿Hs c gW}t��rGqnlvw1�W©¹o1wH��stlnu=w 
M¸��=º�§¨gpuxµ|s.rGlnw1g ~ lF}�©½r�l � qn�0qnlnw1gYr � ©¹u � � �°�x· bdc lF}
qnlnw1gYr � l?s�� �zu ��� gY}�{Hu=w ~ }5stu!rÁ­fg��=g�w ~O� g�s � rGwH}�©¹u � h 
 I § c lJ� c Fý}�stux{H} ��r_sps c g�{�uxlvwQsp§�l?s c }�qvux{�g�� i ��¸½}�g�g
�Mlv�1·¼�`�=º�· b¨c g ~ gY� � gYrx}�lnw1� {Hr � s�¿�s c u=o1� c ~ lF}�{1qFrY�=g ~ ¿¨lF}Bw1u�s � g�qnlJrGµ1qng\}�lnwH�zg�s c g � gÁ§�rx}y{�umu � }���rGqnlnw1�!©¹u �
w1g��Qr_s	ln¶xg �³¸½}�g�gp�/ln�1·��x�_º�·¨�ÁuQ}�s¦lnh3{�u � s.rGwQstqn�=¿Q§�lns c s c g��.g�wQs	g � g ~Á~ r_s.r � "Âw1u�}�lv�xw1l?¾���rGwQs ~ lnÐ�g � g�wH�.g9�zuxo1q ~
µHg9uxµH}�g � ¶=g ~ µ�gzs�§dg�g�wÁlnwH�.uxhWlnw1�BrGw ~ uxo|s	�xuxlnw1��s � r_¬��_¿Hl½· g�·Hs c g � g�qvlFrGµ1qngDlnwH� � gYrx}�lnw1�y{Hr � s�u�©/s c g 
 I »�}�{�gY��s � r
r � g¼{ � rx�.stlF��r�qnq?��l ~ g�wQs	lF��r�q
¸â}�g�g¦�/ln�1·��`�=º�· £ g¦w1u�s	g�u=w�s c g¼}�l ~ g�s c r_s%s c g ��� }�{�gY��s � r�u�© � ~ upw|uxs¨} c u_§�}�oH� c
r3�zqngYr ��~ l?Ð�g � g�wH�.g+g�l?s c g � ·
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	 Ô �
bdc gWw1gz�msp}�lvh3{1qngyrx}�{Hg`��s5© � uxh s c gy{�uxlvwQs¼u�©¨¶mlngz§�u�©¨rGw rGwHrGq?�S}�lF}�lJ}GF s	lnhWgW{Hg � {Hrx� ² gzs��Ý· £ g c r`¶xgW� c uQ}�g�w
stu ² g�g�{Ás c gpr�µH}�uxqvo|stg9r �t� lv¶mlnw1�3stlnhWgY} � rGs c g � s c rGw�s c g5lnwQs	g � r ��� ln¶xrGq�s	lnh3g`}�§ c g�w }�g�{Hr � r_s	lnw1�WlnwH�.uxhWlnw1�BrGw ~
uxo|st�=uxlnw1��s � rG¬B�_· bdc lF}Ms�r ² gY}Mlnwmstu5rx���.u=o1wQsÑs c g¨hpo|s	oHrGq1lnw��So1g�wH�.gdu�©�s c g�s�§¨u ~ rGs�r+}�s � gYrGhB}�rx}Ñl?sÂlF}ÑuxµH}�g � ¶xg ~
r_s¨s c g+�mr_stg�§�rY�=·

b¨c g¦hpo1q?stl?© � rx��s.rGqH}t��rGqnlvw1�5§�rx}Âg��1�.g�qnqng�wQs%lnw�s c g+}���r�qnlnw1� � g��xlnu=w0���#kC������k�� o �9¸â}�g�g¼�/ln�1·��`�=º�· bdc g¦{Hr � s	l?stlvuxw
©¹o1wH��stlnu=w ��� ¸��=º+uxµ|s�r�lnw1g ~ µQ� qngYrx}�s�}tÀ=oHr � gW¾1s�s	lnw1�³lF}¼©¹u=o1w ~ stuÁµ�g0rGqnhWuQ}�s5qnlnw1gYr � ·³kmu1¿�uxw1g��zuxo1q ~ }�oH}�{�gY�.s
s c r_s ��� ¸��=º ~ umgY}Dw1uxs��.u=wQs�r�lnw hWu � gBlnw|©¹u � hBr_s	lnuxw\s c rGwÏu=w1g�}�lnw1�=qngW{Sr � r�h3gzs	g � }�oH� c rx}+s c g�}�qnux{�g�·Á±¨o|s3r
�.qnuQ}�g � qnumu ² ¿Hlnw\{Hr � s	lF�.o1qFr � r��.u=h3{Hr � lF}�uxw�§�l?s c s c g �JÎ?9GÊ.Ç�È�Ê��_È½Ì1Ê���É - ¸¹{Hrx� ² gzs.}¦r �t� ln¶Olnw1�3{�g � stlvh3g_º � g�¶=gYrGqF}
s c g9rx���.o � r=����rGw ~ s c g9}�lv�xw1l?¾���rGwH�zg�ux©�s c g+}�{Hg`��s � o1h ��� i�� I · £ g5g�qFrGµ�u � r_s	g¦uxw�s c lF}%lF}t}�o1gDlnw0iS·?�x·ø�|·

��� � ��� ��� � Ô ¡��Y� × 
v� � � Ô � � Ô ¡��y� Ø ��
 � Ô
� � u=h {�uxlnwQs�u�©/¶mlngz§�u�©ÂrGw³rG{1{1qvlF��r_s	lnuxwylnw0s � r_¬��¼hWu ~ g�qnlnw1�ps c gDh3um}�s�lvwQstg � gY}�stlnw1�yrx}�{�gY�.s¦r � g9�.g � s�rGlvw1q?�ys c g
uxw1gY}¨§�l?s c³� gY}�{�gY��s¦s	uEF s	lnh3g �Ý· £ c g�w �.o1hpo1qFr_s	lnw1� ~ r_s.r3lnwQs	uWstlnhWgz»âlnwmstg � ¶�rGqJ}�u�©�gYÀ=oHrGq
qng�w1��s c uxw1g c r=}ds	u�µHg
r�§�r � gx¿=s c uxo1� c ¿=s c r_s�r ~1~ l?s	lnuxwHrGq1lvw|©¹u � hBr_s	lnuxwWhBr��yµ�g+� � gYr_s	g ~ · £ g5r � g5rGµ�uxo|s�stu3gz�O{1qFrGlvwylnw ~ gzs.rGlnq�}�g�¶=g � r�q
h3g�s c u ~ }�§dg¼�.uxhW{Hr � g ~ ·�®¦}�s c gz��rGqnq�} c u_§ s c gD}trGhWg � rGw ~ ��� ¸½}�g�g¦�/ln�1·���iOº/§dg¼�.u=wS}�l ~ g � s c g�hpo1q?s	l?© � r=��s�r�q
µHg c rY¶mlnu � rx}%µ�g�lnw1�3gY}�s.rGµ1qnlF} c g ~ ·

b¨c gWs c1� g�gyhWgzs c u ~ }+u�©��.o1hpo1qFr_s	lnw1��r � g3s c gW©¹uxqnqnu_§�lnw1�S¿�rGqvqÑµHrx}�g ~ uxw w1g�§ s	lnhWgylnwH}�s�rGwH�zgY} � , i 2 ��3 �
§�l?s c r9¾1�Og ~ stlvh3g+lvwQstg � ¶�r�q 3 �.·

� ª uxhW{1o|stgÁs c gLFøwmo1h9µ�g � �%u�©+{Hrx� ² gzs.} -*,Ïr ��� ln¶mlnw1�!lnw s c g r � s	l?¾��.lFr�q¨s	lnh3g�lnwQs	g � ¶�rGqHg�, 5ji � �9,	k �9, � o �ï¿rx���.u=o1wQstlnw1�9©¹u � g`rx� c gzÐ�gY��s	ln¶xg9r �t� lv¶�rGq�lnwQs	g � ¶�rGqq� �)" k
�)" � o��Mrx���zu �	~ lnw1��stuWl?s.}JF s	lnhWg9}�{�g�wQs�lnwEgC, � 5

- , i - , ¸ 3 �tº i D
"
A6� �)"�k
�)" � o�� ��g�, A
A6� �)"�k
�)" � o���A

§ c g � gGA!� A ~ g�w|uxstgY}ds c g9qng�w1��s c u�©�rGw�lnwQstg � ¶xrGq½·%kmlvh3lnqJr � qn�=¿=s c g3Føwmo1hpµHg � �Sux©MµQ�ms	gY}")B,sFýr ��� ln¶mlnw1� �OlnwEg�,
lF}

) , i ) , ¸�3 �tº i D
"
�3")� A � �)" k
�)" � o+� �/g�, AA � �)"�k���" � o���A

�

£ l?s c s c lF}%hWgzs c u ~ ¿Sr � s	l?¾��.lFrGq�lnw|©¹u � hBr_s	lnuxw c r=}�µ�g�g�wÁ� � gYrGstg ~ ·
� ®�{1{ � u_�OlnhBr_s	g9o1w1ln©¹u � h lnwQs	g � »�r ��� ln¶�r�qfs	lnhWgY}.3 �Drx}9�.qnuQ}�g�q?� r=}¼{Hum}�}�lnµ1qngWµQ� � c uOuQ}�lnw1�Árx��s	oHrGq/s	lnhWg3lvwH}�»
s�r�wS�zgY} � 
 ; , = }�oS� c s c r_s

� 
 ; , = � � 
 ; , � o = � 3 ��� � 
 ; , = � o �
�Su � s c lJ}B{ � u|�.g ~ o � g³s	u hBr ² g�}�g�wH}�g�¿�§¨g\w1g�g ~ 3 � � �)" � o r �)"D©¹u � r�qnq 0 · ¯¦u`§9¿%s.r ² g - I, ¸�3 ��º 5ji
<�¸:2 � �_º r <�¸ 2|ºdrGw ~ ¿1�.u=wH}�gYÀ=o1g�wQstq?�Q¿

) I, i ) I, ¸�3 ��º i

 ; , � o = � oD
" E 
 ; , =

�3" �

¯¦u�r ~1~ l?stlvuxwHrGq�lnw|©¹u � hyrGstlnu=w c rx}�µ�g�g�w�� � gYrGstg ~ ©¹u � s c gp{ � lJ�.g5ux© c r`¶mlnw1�Ww1uxw|»âo1w1l?©¹u � h stlnhWg9lnwQstg � ¶xrGqF}z·
$�w³u ��~ g � s	uy}�§�l?s.� c © � uxh stlnhWg5}���r�qng�3 ��s	u��B� 3 �.¿1iO� 3 �.¿

 � 3 �dgzs��G·|u=w|gDhBr��

� � g�{�gYrGs¨s c g+{ � u|�.g ~ o � g¼§�lns c stlnhWg5}�s	g�{���3 �.¿Ol½· g�·
�.uxwH}�l ~ g � - I, ¸â� � 3 �tº�¿�- I, ¸¹i��,3 �tº�¿|gzs��_·%rGw ~ }�lnhWlnqFr � q?�W©¹u � ) I ¿

� u � }�lvh3{1q?�0�.o1hpo1qFr_stg � gY�.o � }�ln¶xg�q?�=¿ml½· g�·
�.uxwH}�l ~ g � - ItI, ¸�3 �tº 5 i - I, ¸ 3 �tº�¿ - I�I, ¸â� 
 � o �83 ��º 5 i - ItI( , � o ¸�� 
 3 �tº � - I�I( , ¸�� 
 3 �tº�¿mr�w ~ }�lnhWlnqFr � q?�9©¹u � ) ItI ·2,2ÒûVwtxMy�z��
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$âsdlF}��.qngYr � s c rGsÂs c g¦�zuxhW{1o|s�r_s	lnuxw3lF}Ñ©½rx}�stg � lnwWs c g¼}�gY�.uxw ~ ��rx}�g�µ|o|s%s c r_s�s c g¼r�{|{ � u`�OlvhyrGstlnu=w9lJ}Âµ�gzs�s	g �
lnwÅs c gB¾ � }�s0��rx}�g�· bdc g�{1lngY�.g�§�lF}�g�lnwH� � g�h3g�wms�} � � } c u`§¨g ~ w1uÏ}�ln�xw1l?¾���rGwQs ~ lnÐ�g � g�wH�.g0©¹u � s c g�s c1� g�g
h3g�s c u ~ }z¿|qng`r ~ lnw1�9stuW¶ml � stoHr�qnq?�Ws c g5}�r�h3g+g`}�s	lnhyrGstgY}¨u�© � ¸��xº¦¸â}�g�g+�/ln�1·���iOº�·

@�©
{Sr � s	lF�.o1qFr � lnwQs	g � g`}�s�lF}/s c g¼rx}�{Hg`��sJFø{Hrx� ² gzs�}Ñ{�g � s	lnh3g � - , }�lnwH�zg�l?s�lF} Følnwm¶xg � }�g �xs	u+s c g�rx}�{�gY��sJF stlvh3g�{�g �
{Hrx� ² g�s � �)"�· bdc g�u � �&� � � ¿ � �Ï�_¿ � � � �M}tr��1}�s c r_s¨s c g9}�{�gY��s � ry} c uxo1q ~ µ�g � g�qFrGstg ~ µQ�Bs c gD©¹u � h9o1qJr

� ; � = ¸ @ º i @ � ;��/= ¸��! @ ºnk
� gY}�{
·

� ; � = i r � ;��/= rGw ~ � ;��/= i r � ; � = �
¯¦u�s	g�¿Ss c r_s�s c g9s � rGwH}�©¹u � hyrGstlnu=w ¸ @ k � º��I ¸��! @ kY�5 @ � � º�gz�1� c r�w1�xgY}¨s c g9µ1lF}�g`��stu � u�©/s c g3rG�OgY} � i @ §�l?s c
s c g c u � ln¥�u=wQs�r�qfqnlnw1g ��� ��¿�s c g3s�§¨u�s��O{1lF��rGq�stu=oH� c lnw1��qnlnw1gY}�u�©dr�}�{�gY��s � o1h�· £ c g�wH�zg�¿�s c g�Fý}��|h3hWgzs � � �
u�©
s c g9}�{Hg`��s � r � ; � =�r�w ~ � ;��/=Ñ§ c lJ� c lF}¨�.qng`r � qn�B¶mlF}�lnµ1qng¦lnw��Mlv�1·�� � ·

kmg�¶=g � r�q � g�hBr ��² }�r � g¼lvw0u ��~ g � ·
� �/l � }�s�¿Âs c gB©½rx��sps c r_s5s c g�{ � g ~ lF�.stg ~ }��OhWhWgzs � �!µ�gzs�§¨g�g�w � ; � = rGw ~ � ;��/= c uxq ~ }¼§�lns cÏc ln� c r=���.o � r=���
{ � uG¶xgY}�s c r_s¨s c gY}�g9}�{�gY�.s � ry�.uxwQs.rGlnw�}�ln�xw1l?¾���rGwQs¨rGw ~ �.u ��� gY��s�lvw|©¹u � hBr_s	lnuxw
·

� kmgY�.uxw ~ rGw ~ h3um}�s�lnhW{Hu � s.rGwQs	q?�=¿Â§dg�§¨uxo1q ~ qnl ² g�s	u]}�s � gY}t}ys c r_sBs c gÁhBrGlnw ~ l?Ð�g � g�wH�zgÁµ�gzs�§¨g�g�w�s c g
uxµH}�g � ¶xg ~ u=o|st�xu=lnw1�¼rGw ~ lnwH�.u=h3lvw|�¦s � r_¬�� � g�hBrGlvwS} c l ~1~ g�wps	u9rGwWr�wHrGq?�1}�lF}
µHr=}�g ~ uxwB}�s.r_s	lF}�s	lF��r�q|}���r�qnlnw1�
rGwHrGq?�S}�lF}yu�©5s c g�lnwQstg � r �t� lv¶�rGq�s	lnhWgY} ��"�¿D}�lnwH�.g�s c lF} ~ l?Ð�g � g�wH�.g hBrGw1l?©¹gY}�s�}yl?s�}�g�q?©plnw s c g\{Hr � s0u�©9s c g
}�{�gY��s � o1h �.u �t� g`}�{�uxw ~ lnw1��stu Î�Ê7�(��É � 9�Ê �m· b¨c g � g�¿|s c g+}t��rGqnlvw|�3u�©/�.g�wmstg � g ~³~ r_s�rplF}%o1wHrx���.g�{|s�rGµ1qn�W{�umu �
¸½}�g�g5�/ln�S·��x��¿
�Y�O¿S�x�O¿S�O�5rGw ~ �=�xº�·

� �/lnwHrGqnq?�Q¿
rGqnq�rx}�{�gY�.s�} � g �SgY�.stlnw1��s c gEF s � rG¬B�3qvuQr ~ �Ñ¸��3"â¿ - , rGw ~ ) , º+} c u`§�s c rGs¼s c gylnwH�.uxhWlnw1��s � rG¬B�
uxµH}�g � ¶xg ~ r_s�±¨g ��² g�qngz�¼lF}f�zqngYr � q?�¼hWu � g � g��xo1qFr � r�w ~ qngY}t}�µ1o � }�s��Ds c rGwDs c g�uxo|s	�xuxlvw|�ds � rG¬B��¸â}�g�g��/lv�1·=� � º�·

�KQ P SHe(^��E�I^ �
	�� � S�
l^�� c
®�w\rGwHrGq?�1}�lF}%u�©Ms � r_¬��5rGs�s c g+­M®�¯ r_s ª ¯¦´ b ­MrGµ�u � r_s	u � lng`}¨} c u_§dg ~ rG�mrGlnw�gz�1�zg�qnqng�wQs�hpo1q?s	l?© � rx��s.rGq
}t��rGqnlnw1�S¿
�.g � s�rGlnw1qn��}�o1{�g � lnu � s	u�s c g+}�s�rGstlF}�stlJ��rGq
}t��rGqnlvw1�0¸½}�g�gpkmo1µH}�gY��stlvuxw�i1·ö�O¿Hrx}�§¨g�qnq
rx}¨�/ln�1·��`�3r�w ~ �=�xº�·

$�sD§�rx}¼rG�QrGlvw�}�s � l ² lnw1�Wstu0¾Sw ~ }�oH� c r��.qvgYr �D~ l?Ð�g � g�wH�.g�µ�gzs�§¨g�g�w�lnwH�.uxhWlnw1��rGw ~ uxo|s	�xuxlnw1�ys � r_¬��_· bdc lF}
stlnhWg�¿`s c g�lnwH�.uxhWlnw1�ds � rG¬B��} c u`§¨g ~ ¶xg � �9}�hyr�qnq @ ¿�lvwD©½rx��s�uxw1qn� @ � ��¿`§ c lvqng/s c g�uxo|s	�xuxlvw1��rGw ~ s c g��zuxhpµ1lnw1g ~
s � r_¬��y} c u_§dg ~ rGqnhWuQ}�sDw1u�s	g�w ~ g�wH��� s	u`§�r �	~ }¦µ1o � }�stlvw1gY}�}y¸½}�g�g��Mlv�1·Â�`��rGw ~ � 
=º.· b�� r_¬��9§�l?s c Føqngz©Jsp}�l ~ g ~ �
}�{�gY��s � r!r � g0¶xg � � l �t� g��=o|qJr � ¿�lnwÅu�s c g � §du �	~ }hFøµ1o � }�s�� �?· ª u=h3{Hr � lnw1�\§�lns c s c g�¾Sw ~ lnw1�Q}+©¹u � s c g0s � r_¬��0r_s
±¨g ��² g�qngz�pl?s c rx}Mstu+µ�g��.u=wH�.qno ~ g ~ s c r_sÂlnsÂlF}Mw1uxsÂw1gY�.gY}t}�r � lnqn�5s c g�uxo|s	�xuxlnw1��s � r_¬��%§ c lF� c �.uxwQs	lnµ1o|stgY}fs c g¨µ1o1q ²
u�©�s c g¼µ1o � }�s���s � r_¬��+r_s¨s c g+�mr_stg�§�rY�Wux©/r3­M®�¯p·
�KQ�� � � ^ � X7c,�(X
�'^
_ ��U?e	c�dVc \�dV_�� X
	�e(^��
� ^`_Hc���^
_7XZY �
� g`��rGqnq�s c r_s¨§¨g ~ g�w1uxstg ~ s c gD�xln¶=g�w�{Hum}�l?s	ln¶xg ~ r_s�rpµQ� �3"ÑrGw ~ s c r_s¨§¨g+}�gzs

� " 5ji � "8r �$ ´ � i �3" r��5 2
�D
" E o

�3" �

lnwÁu ��~ g � s	uBuxµ|s.rGlnw\�.g�wQstg � g ~�~ r_s�r|·��Hu � �3"�ryhpo1q?s	l?© � rx�.s�rGq�rGwHr�q?�1}�lJ}%lF}�lnwÁu �	~ g � § c lnqng � "�lF}�}�o1l?s.rGµ1qngD©¹u � r
}�s.r_stlJ}�s	lF��rGq�rGwHr�q?�1}�lJ}�gY}�stlvhyrGstlnw1�ps c gD{Sr � r�h3gzs	g � u�©Â}�g�q?©J»�}�lnhWlnqFr � l?s�� Ã ·

$�w³u ��~ g � stuB�.uxhW{Hr � g¦s c gDs�§duW}t��rGqvlnw1��µ�g c rY¶mlvu � }�w1u�s	g¦s c r_s � � � �,�E o � ; � =, i �|¿m§ c g�wH�zg

� 
� ¸â�=º i
� � �D
,�E o

¸ � ; � =, º ( i p ( � � �D
,�E o

¸�� ; � =, º (
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i p ( � � �D
,�E o

¸ � ; � =, � �$ ´ �¼º ( i p ( � � �D
,�E o

¸ � ; � =, º ( � pF2!¸ �$ ´ �¼º (

i � �� ¸��xº � p 2!¸ �$ ´ �Dº ( � ¸t� � º
®dsBs c lF}3{�uxlnwQsBr!�zuxwH�.g�{|s	oHrGq ~ l?¬��.o1q?s��(r � lF}�gY}z· bdc g\}�s�rGstlF}�stlF��rGq¨s	gY}�s�qnumu ² }9©¹u � r=}��OhW{|s	u�stlJ��µ�g c rY¶mlvu �

rx} p I ##¿Â§ c lnqngyhpo1q?s	l?© � r=��s�r�q�r�wHrGq?�1}�lF}5lF}5©¹u � hpo1qFr_s	g ~ lnw]stg � hB}pux©�s c g�qnlnhWl?s 3 � i p  2 I �O· bdc g
gYÀ=oHr_s	lnuxw³r�µ�u_¶xg5} c u_§¦}�w1u`§ s c r_s¼}���r�qnlnw1����r�w � s¦µ�g5{�g � ©¹gY��s�©¹u � µ�u�s c }�lnhpo1q?s.rGw1g�uxoH}�q?�Bgz�1�zg�{|s�lvw³s c g5s � ln¶mlFr�q
��rx}�g 
M¸��xº i
� ¸â�=º i �x·

¯¦g�¶xg � s c g�qng`}�}z¿1s c g�}���r�qnlnw1��µ�g c r`¶mlnu � u�©Mµ�u�s c ¿ � 
� rGw ~ � �� hBr���µ�gprx���.g�{|s�r�µ1qng¦lnw\r È1�+���*�JÎ��BÇ	Ê7���½Í_Î ¿�l½· g�·
r � rGw1�xgDu�©/¶�rGqvo1gY}�ux© p §�l?s c w1gYr � q?�Bqnlnw1g`r � µ�g c r`¶mlnu � lnw0qvux��»âqnux���.umu ��~ lnwHr_s	gY}z·ÑkmuxhWg � g�hBr �t² }�r � gDlnw0u �	~ g � ·

�/l � }�sY¿ � 
� ¸��=º i ¸ � 
� ¸��_º�º � lnhW{1qnlngY} � 
� ¸��xº � �O¿�rGw ~ � �� ¸��xº i � i �.uxwH}�s��Olng�q ~ }�
 �� ¸��xº � �O· bdc lF}d©¹u � �.gY}
s c g3}���rGqnlnw1�Ws	uBµ � gYr ²Á~ u`§�w\r=}lp I 2 ·N$�s¦lF}¦�.qng`r � s c r_s�s c gpgzÐ�gY��s¼uxw�
 �� lJ}¦}�s � u=w1�xg � }�lvwH�.gpµHuxs c ¿ � rGw ~

\lnwH� � gYrx}�g+§�lns c �0¸½}�g�g9�Mlv�1·
�`�O¿����O¿S�|�9rGw ~ �=�xº�· $�w�s c g+qnlvh3l?sAp I¤�x¿|uxw�s c g+u�s c g ��c rGw ~ ¿Olvh3{ � gY�.lF}�lnuxw�u�©
s c g+hWgYrx}�o � g�hWg�wQs¨§�lnqnq
rGÐ�g`��s¨s c g9}t��rGqnlvw1�9µ�g c r`¶mlnu � ·

kmgY�zuxw ~ ¿ � ¸��xº�lF}¼r��zuxwm¶xgz�³©¹o1wH��s	lnuxw�r=} c r=}�µ�g�g�w!} c u`§�w\µ�gz©¹u � g0¸â}�g�gyr�qF}�u&� ±��Fº.·ykmlnwH�.g � ¸½�Qº i r5�yrGw ~
� ¸��`º i �O¿S§¨g5hpoH}�s c r`¶xg � ¸��xº � �x·H@¦w³s c gpuxs c g ��c rGw ~ ¿ 
/¸â�xº ���D©¹uxqnqvu`§¦}�© � uxh Ã � ��· b¨c oH}.¿1s c g9stg � h
u�©Mu �	~ g � p o §�lnqnq�w1u�s�µ�g+gY}�}�g�wQs	lFrGq�©¹u � p I ��·

®�qvq�s c lF}%hBr ² gY}��.qngYr � s c r_s�}t��rGqnlvw|�y} c uxo1q ~ µ�g+gz�O{�gY��s	g ~0� rGs c g � lnw�s c g¼hpo1q?s	l?© � r=��s�r�q�qnlnhWl?s p  2 I �O·q$�©
}���r�qnlnw1��lF}%{ � gY}�g�wQs�s c g � gx¿
¸t� � ºd}�o1�x�xgY}�s�}

� ¸â�xº i hWlnw
¸��(k 
M¸��xº�º i 
M¸â�=º i � Ã r �7� ¸t� � º
´%À=oHr_s	lnuxw�¸t� � º
lnqnqnoH}�s � r_s	gY}.¿G¾ � }�sÑu�©�r�qnq½¿`s c gd§�r��5lvw5§ c lF� c h9o1qnstl?© � rx��s.rGqQr�wHrGq?�1}�lF}��xumgY}�µ�gz�Quxw ~ s c gJFøhWuxw1u�»

© � rx�.s�rGq �m}�s.r_s	lF}�s	lF��r�q1s	gY}�s.}%µHrx}�g ~ uxw�rGw�gY}�s	lnhBr_s	lnuxw�u�© Ã ·�®¦}drGw�gY}�stlnhBr_s	u � ux© Ã ¿ c u`§¨g�¶xg � ¿H�! x�O¸ � ¸â�=º � �`º�lF}
�.g � s�rGlnw1qn�Bu�©�qnlnhWl?s	g ~ oH}�gx·b u9lnqnqnoH}�s � r_stgds c lF}Â{�uxlnwQs�lnw�}�uxhWg ~ g�s�rGlnqâ¿QrGw ~ lnwyu �	~ g � s	u3} c u_§�§ c rGs ~ l?Ð�g � g�wQs¨�.u=wS�zqnoH}�lnu=wH}Ñr5}�s�rGstlF}�stlJ��rGq
rG{1{ � umrx� c §¨uxo1q ~ { � uG¶ml ~ gB§dg�{1o|sp©¹u � §�r ��~ }�uxhWg�gY}�s	lnhBr_s	lnuxwH}5u�© Ã s c1� uxo1� c �Ã�� 5ji �5 x�O¸ 
M¸��xº � �`º�rGw ~
�Ã
�

5 i �5 x�|¸ � ¸��xº � �`º�§ c lF� c r � g¨uxµ|s�r�lnw1g ~ µQ��qngYrx}�s�}tÀ=oHr � gd¾1s�s	lnw1�¼ux©Hs c g�qnu=��»âqnux��{1qnu�sÑux©Ss c g¦�.u �t� gY}�{�uxw ~ lnw1�
{Hr � s	l?s	lnuxw0}�o1h lnw³rW}�o1lns�rGµ1qng+}���r�qnlnw1� � g��=lnuxw
·

�Ã
�
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b r�µ1qng¼� 5Ñb¨c gdhpo1q?s	l?© � rx��s.rGqmgY}�stlvhyr_s	u � �Ã
�
i ¸ � ¸��xº � �`º' x��ux©�s c g �¼o � }�s�gz�|{Hu=w1g�wQsÑ©¹u � s c g¦rx}�{�gY�.s�} � ¸¹µQ�ms	gY}

{Hg � {Hrx� ² gzs.º�rGw ~ ) ¸ïµQ�ms	gY}�{Hg � stlnhWg`º.· bdc g9u�s c g � s�§¨u�rx}�{�gY�.s�}¦} c u`§¨g ~ w1u��.u=wH�.qnoH}�ln¶xg ~ l?Ð�g � g�wH�zg5µ�gzs�§dg�g�w
uxo|st�=uxlnw1�9rGw ~ lnwH�zuxhWlnw1�+s � r_¬��_·�®¦}�s c lJ}Âs.rGµ1qng�lnqnqnoH}�s � r_s	gY}.¿|�.u=wH�.qnoH}�lvuxwH}Ñuxw�s c g¦l ��� g��xo1qFr � l?s��3ux© ~ r_s.rp��rGw1w1u�s
� g�q?�WuxwBs c g�¶�r�qno1g � ¸â�xº/uxw1q?�Q· £ l?s c s c g¼r=}�{�gY��s )�r_s ª ¯¦´ b ¿=g�· �1· �Ã � }�o1�=�xgY}�s�}Ñs c r_s�s c g�uxo|s	�xuxlnw1�¼s � r_¬���lF}
h3u � gpl �t� g��=o1qFr � s c r�w³s c gplnwH�zuxhWlnw1�3u=w1g�¿�r��.uxw1qF�zoH}�lnu=w0§ c lF� c lF}��.g � s�r�lnw1q?� ~ g�w1lng ~ § c g�w³s.r ² lnw1�3s c g9§ c uxqng
}�{�gY��s � o1h lnwQs	uWrx���zuxo1wQs5¸¹�/ln�S·�� 
=º.·

$�w��.uxwH�zqnoH}�lnu=w
¿ �Ã � lF}d�.uxwH}�l ~ g � r�µ1q?��qFr � �xg � s c rGw �Ã�� s c1� u=o|� c uxo|s�s c g ~ rGs�rW¸ïgz�1�.g�{|s%s c g¦uxo|s	�xuxlnw1�Ds � rG¬B�
r_s¦±¨g ��² g�qngz�Sº�rGw ~ lJ}.¿Hs c oH}z¿�u�©ÑqnlnhWl?s	g ~ oH}�g�· b r�µ1qngy�5lnqvqnoH}�s � rGstgY}z¿1s c u=o1� c ¿1s c rGs�u=w1g c rx}�s	uBs�r ² g+s c g9§ c uxqng
}�{�gY��s � o1h � ¸��=º�lnwQstuy�.uxwH}�l ~ g � r_stlvuxw
¿mw|uxs�uxw1q?�Buxw1gD¶xrGqno1g¼}�oH� c r=} � ¸â�=º�·

£ l?s c s c g+}�s.r_stlJ}�s	lF��rGqHh3g�s c u ~ u�©fhWuxhWg�wQs�}z¿muxw�s c g¼u�s c g �%c rGw ~ ¿=§dg¦g�wS�zuxo1wQs	g � r=}%rGw�gY}t}�g�wQs	lFrGq�{ � uxµ1qng�h
rB�xg�w1g � rGqÂ}���rGqnlnw1��µHg c rY¶mlnu � ux©%rBqng`}�}�g � À=oHrGqnlns��Q¿�rGw ~ hWu � g3lnh3{�u � s.rGwQstqn�=¿Hr0}�ln�xw1l?¾���rGwQs ~ g�{�g�w ~ g�wH�zg�u�©�s c g
gY}�s	lnhBr_s	u � uxw�s c gW� c u=lF�.gpu�©�s c gy}���r�qnlnw1� � g��xlvuxw
· $�w�s c gW�zu ��� gY��s � g��xlnuxw!����k����C� k�� � ¸½�.u=h3{Hr � gp�/ln�1·f���Qº¨s c g
2,2ÒûVwtxMy�z��
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b r�µ1qng�� 5�bdc g0}�s.r_s	lF}�s	lF��r�qÂg`}�s	lnhyrGstu � �Ã�� ©¹u � ¶�r � lnuxoH}9rx}�{�gY�.s�}z· bdc gB¾ � }�syrGw ~ s c g�qJrx}�spqnlnw1g0r � gBuxµ|s.rGlnw1g ~
© � uxh s c g�}trGhWg ~ r_s.rO¿ c u_§dg�¶=g � §�l?s c ~ l?Ð�g � g�wQs�}t��rGqnlvw|� � g��xlnu=wH} 5 ����k��C��� k.� � ¸J¾ � }�szº9rGw ~ � oZm k����C� k�� o�� ¸ïqFrx}�s.º
¸½�.u=h3{Hr � g5�/lv�1·����=º.· b¨c gp�.u=wH�.qnoH}�lvuxwH}duxwÁs c gpµ1o � }�stlvw1gY}�}�ux©/s c lF} ~ rGs�r�s c gz�Á}�o1�x�xg`}�s+r � g ~ l � gY�.stq?�0u={|{�uQ}�l?s	g
stuWuxw1g5rGw1u�s c g � ·

gY}�s	lnhBr_s	g ~ �¦o � }�s�g��O{�uxw1g�wQs5¸ ~ lJ}�{1qFrY�=g ~ lnw�s c gD¾ � }�s�qvlnw1g¼ux© b r�µ1qng+�xº�}�o1�x�=gY}�s.}¨s c r_s�uxo|s	�xuxlnw1�9s � r_¬��¼lF}�qngY}t}
µ1o � }�s��Ws c r�wys c g¦lnwH�.uxhWlnw1�S¿���oS}�s�s c g¦ux{1{�uQ}�l?stg�stup§ c r_s�s c g¦hpo1q?s	l?© � rx��s.rGq1}�{�gY��s � o1h r�qnqnu`§¼}�s	uW�.uxwH�.qvo ~ gx· b u
s c g9�.u=wQs � r � �y§�l?s c �Ã�� uxµ|s.rGlnw1g ~ lnw � g��=lnuxw³� oZm k�������k�� o�� § c lF� c lF}%{ � gY}�g�wQstg ~ lnw0s c gDqFrx}�s�qnlnw1gDu�© b rGµ1qng5�m·

�/lnwHr�qnq?�Q¿/w1uxstg�s c r_s ~ gY}�{1l?s	g�u�©¦{�umu � }���rGqnlnw1�\s c g�{Hr � s	l?s	lnuxw!©¹o1wH��stlvuxw 
/¸��=º9ux©¦s c gÁ�.g�wQs	g � g ~ rx}�{�gY�.s �
¸¹µQ�ms	gY}�{�g � {Hrx� ² g�s.ºdlF}¨lvw ~ g�g ~ ©½rGl � q?��qvlnw1gYr � ©¹u � � � �x¿�}�o1{|{�u � s	lnw1��s c gpr=}�o1hW{|stlnu=w0u�©�}�g�q?©J»�}�lvh3lvqFr � l?s��W§ c lJ� c
©¹u � hB}Ñs c g�µHr=}�gY}�u�©�s c g¼}�s�rGstlF}�stlJ��rGqHrG{1{ � uQrx� c · bdc g¼�.u �t� gY}�{�uxw ~ lnw1�+­fg��xg�w ~O� g�s � rGwH}�©¹u � h 
 I ¸��xº%�.uxhWgY}z¿Qs c oH}z¿
stuBr�Fö}�stu={��Sr_s¨s c g+{�uxlnwQsd§�l?s c }�qvux{�g2� i �+r=}�s c g9�.qnum}�gz»âo1{�uxw�s c g+µ�u�ststu=h u�©��/ln�1·
�`�3} c u_§¦}.·

$�w }�o1hWhyr � �Q¿�lnw�uxo � �.uxwQs	gz�ms¦s c g9hpo1q?s	l?© � rx��s.rGq�rGwHrGq?�1}�lF}dlJ}¦}�o1{�g � lnu � s	u�s c g3}�s�rGstlF}�stlJ��rGq�hWgzs c u ~ u�©�hWu�»
h3g�wQs�}d©¹u � s c g¼©¹uxqnqnu_§�lnw1� � gYrx}�uxwH} 5

� bdc1� uxo1� c uxo|s¨r�qnq ~ r_s.r��.uxwH}�l ~ g � g ~ lvw�s c lJ}�§du �t² ¿ms c g+hpo|qnstl?© � rx��s.rGq�}���rGqvlnw1�p§�rx}%hWu � g5�.uxwO¶mlnwH�.lnw1�1·
� k|��rGqnlvw|��§�r=}Âs��O{1lF��rGqvq?�yuxµH}�g � ¶xg ~ lnw�s c g¼hpo1q?s	l?© � rx��s.rGqSqvlnh3lns p I �3r�w ~ w1uxs�rx} p I 2!·
� bdc g�w1gY�zgY}�}tr � �\{ � u|�zg ~ o � g3u�©d�.g�wQs	g � lnw1��s c g ~ r_s.rBlnwQs � u ~ oH�.gY}�lnwHrx���.o � rx���³lnw\s c gW}�s�rGstlF}�stlJ��rGq�hWgzs c u ~
u�©MhWuxhWg�wQs.}.¿|§ c g�wH�.g¦s c g9}���rGqnlnw1��lJ}%o1wSr=���.g�{|s.rGµ1qng�©¹u � w1g��Qr_s	ln¶xg �O·

� ´�}t}�g�wQstlFr�q�{ � u={Hg � s	lngY}¨�.uxwH�zg � w1lnw1� � g��xo1qFr � l?s���rGw ~ µ|o � }�s	lnw1gY}t}�§dg � g¼©¹uxo1w ~ § c g�w�qnuOu ² lnw1�9r_s¨s c g¦§ c uxqng
}�{�gY��s � o1h r�w ~ w|uxs�uxw1q?��rGs¨u=w1g¼{Hr � rGhWgzs	g � ·

� £ l?s c s c g\lnwQstg � »�r �t� ln¶xrGq%stlnhWgY}Ws c g\{ � ux{�g � stlng`}D��oH}�sBhWg�wQstlvuxw1g ~ hBrGw1l?©¹gY}�sys c g�hy}�g�qn¶=gY}Wlnw�s c g � r�w|�=g
�.u �t� gY}�{�uxw ~ lnw1�Ws	uyw1g��Qr_s	ln¶xg �BrGw ~ §dg � g�¿Hs c oH}z¿Hg�¶=g�w³qngY}t}¦rx���.g`}�}�lnµ1qngDs c|� uxo1� c s c gp}�s�r_s	lF}�stlF��rGq�hWgzs c u ~
u�©MhWuxhWg�wQs.}.·

�KQ � �:X7c���dVc�c#X7[OY
£ g3©¹uxo1w ~ s c r_sDs c g ~ r_s.rys � r_¬��Wr_s5±¨g �t² g�qngz��rGw ~ rGs ª ¯¦´ b qJrGµH}�lF}+�zqngYr � q?�Áhpo|qnstl?© � rx��s.rGq½·p�Áu � g�uG¶xg � ¿�§dg
§duxo1q ~ qnl ² g9stuÁ}�s � gY}t}¼s c r_sDs c gW}t��rGqvlnw1��lF}�g��ms � rGu ��~ lnwHr � ��lnw µ�u�s c ¿fÀ=oHrGqvl?s��ÁrGw ~ }�ln¥�g3ux©�s c gy}���rGqvlnw1� � g��=lnuxw
·bdc gWqFr_ststg � lF}+gY}�{�gY�.lJrGqnq?��rx}�stu=w1lF} c lnw1��§ c g�w!�.uxhW{Hr � g ~ s	u�¾Sw ~ lnw1�Q}�lnw!u�s c g � ¾Sg�q ~ } 5 s c g�}���rGqnlnw1� � g��xlnu=w u�©b�ª%� s � r_¬��W}�{Hr�wH}¦©¹uxo � s	u0¾S¶=g�u ��~ g � }¼ux©%hyr��xw1l?s	o ~ gprx}+�zuxh3{Hr � g ~ s	u�s c gWuxw1gps	u�s�§du�u �	~ g � }¦§ c lJ� c r � g
s��O{1lJ��rGq�lnw0uxs c g � ¾Sg�q ~ } � �Dr��ï· £ g9r�qF}�u�©¹uxo1w ~ }�s.r_s	lF}�s	lF��rGq�}�g�q?©J»�}�lvh3lvqFr � l?s��Q¿xµ1o|s�w1u�s.rGµ1q?�yuxw1q?�y©¹u � � � ��·£ gy}�g�gW{�uQ}�}�lnµ1qng � gYrx}�uxwH}¦©¹u � s c g c ln� c À=oHr�qnl?s���u�©�s c gWhpo1q?s	l?© � r=��s�r�qM}���r�qnlnw1�Blvw�s c g c lvg � r � � c �³lnw c g � g�wQs
stups	g�qngY�zuxhWhpo|w1lJ��r_s	lnuxw�{ � u�s	u|�.uxqF}z¿|rx}Â§¨g�qnq�rx}�lnwys c g¦©½r=��s�s c rGs ~ r_s.rDs � r�wH}�©¹g � }�lvwm¶xuxqn¶=g�}�{1qnlns�s	lnw1�+§ c u=qngY}Âlnwmstu
{1lngY�.gY}z·b¨c gprGwHr�q?�1}�lJ}Â§¨g+{ � uG¶ml ~ g�¿1lnw³{Hr � s	lF�.o1qFr � s c g5¶�r � lnu=oH}%}�{�gY��s � r ��� r�w ~ ��� ¿�r � g5µ�gY}�s¦lnwQstg � { � gzstg ~ © � uxh r
F ~ lF}�s.rGwQs¦{Hu=lnwQs�ux©�¶Olngz§ �?· � r_s c g � s c rGwÁqvumu ² lnw1�Br_s�s c gpgz�Srx��s¼¶xrGqno1gY} � ¸ @ º�u=w1gpqnumu ² }�r_s¦s c g3} c rG{�gY}�ux©Ñs c g
}�{�gY��s � r|· bdc gY}�g5}�{�gY��s � r � g�¶xg`rGq�s	g�qnqnlnw1�plnw|©¹u � hBr_s	lnuxw�rGµ�u=oOsds c gDl �t� g��=o1qFr � l?stlvgY}Âr=}%§¨g�qnq�rx} � g��xo1qJr � lnstlngY}�u�©fs c g
~ r_s�r+s � rG¬B�_·�®�h3u=w1�p}�oH� c §dg�§¨g � g¦lnw�{Hr � stlJ�.o1qFr � r�µ1qng�stu ~ lJ}�s	lnw1�xo1lF} c lnw1�¼µ�gzs�§dg�g�wBlvwH�.uxhWlnw1�pr�w ~ uxo|s	�xuxlvw|�
s � r_¬��prGw ~ }�o1�x�xg`}�s¦s c r_s c gYr`¶Q�Ár�w ~ h3u ~ g � r_s	gpuxo|s	�xuxlnw1�Ws � rG¬B�prGs¼±¨g ��² g�qngz�\r � g3lnw ~ g�{�g�w ~ g�wQs�© � u=h gYrx� c
u�s c g � · bdc lJ}d�zuxo1q ~ w1u�s�µ�g9rx� c lng�¶xg ~ §�l?s c r�w0gY}�stlnhBr_s	lnuxw�ux©fs c g9}�s�rGstlF}�stlF��rGq�{Hr � r�h3g�stg �¦Ã ¸â}�g�g b rGµ1qngD�xº.·
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@¦w1g¼�.u=o|q ~ §du=w ~ g � § c lF� c s � r_¬��_¿muxo|s	�xuxlnw1�Du � lvwS�zuxhWlnw1�1¿=} c uxo1q ~ µHg�hWu � g � g��xo1qJr � ¿xµ�u�s c µ�g�lnw1��}�o1µ|��gY��s
stu�}�uxhWg�}�hWumu�s c lnw1�+gzÐ�gY��s.} 5 s c g�lnwH�.uxhWlnw1�¼s � r_¬����.u=h3g`}Ñ© � u=h°r £ ®�¯ § c g � g�r+� � g`r_stg � wmo1hpµ�g � u�©
}�u=o � �.g`}
�.uxo1q ~ qngYr ~ s	u�}�uxhWg3rY¶=g � r��xlnw1�1¿Q§ c lnqng¦s c g5u=o|st�xu=lnw1�9s � r_¬��DlF}�{ � u ~ oH�.g ~ µQ�³r3­M®�¯ § c g � g � gY}�{�uxwH}�g+s	lnhWgY}
r � g3} c u � stg � rGw ~ �Su_§ �.u=wQs � uxqM} c u=o1q ~ µHgphWu � gpgz¬��.lng�wQsY·N@¦o � r�wHrGq?�1}�lF}.¿1gY}�{�gY�.lFrGqvq?��s c g3�.uxhW{Hr � lF}�uxw0ux©Ñs c g
s � r_¬��¦r_s¨±¨g ��² g�qngz��rGw ~ r_s ª ¯¦´ b ¿|} c u_§¦}�s c r_s%s c g¦¶xg � �ys��O{�g¦u�©f­M®�¯ c r=}%r9hpoH� c � � g`r_stg � lnw��So1g�wH�.g�s c rGw
s c gphWg�wQstlvuxw1g ~ gzÐ�gY�.s�}z·+® stg�wQs�r_s	ln¶xg+g��O{1qFrGwHr_s	lnuxw�u�©Ñs c gp¶xg � �Á}�{Hu � r ~ lF�+lnwH�.u=h3lnw1�ys � r_¬��9rGs ª ¯¦´ b �zuxo1q ~
µHg�©¹u=o1w ~ lnwÏs c gy©½r=��sps c rGs9s c gBg`}�}�g�wQs	lFrGq�{Hr � s�u�©�s c lF}+s � r_¬��B�zuxwH}�lJ}�s.}+lvwÏ§dg�µÅ�.uxwH}�o1q?s.r_stlnu=wH}3¸J§ c g � gBs c g
}�g � ¶xg � lF}dqnu|��r_stg ~ u=o|s�}�l ~ gDs c g9­M®�¯+º.·
@¦w1g+hyrY�³}�oH}�{�gY��s¦s c r_s�s c g+s � r_¬��9�.uxhWlnw1�W© � uxh s c gp}�g � ¶xg � lF}�hWu � g
}�{�u � r ~ lF��s c rGw�s c gDs � r_¬���© � uxh s c g9�.qnlvg�wQs�}z·

��� u={�uQ}�lvw|��rx}�h3u ~ g�qF}�}�lnhW{1qng � r�w ~ u=hÒµ1lnw1u=h3lFr�q�h3gYr=}�o � gY}9¸â}�g�gp�/ln�S·S�=º%§dg�}�o1�=�xgY}�s�w1u�s�s	uB¾|s¼r3§ c uxqng
}�{�gY��s � o1h u�©/}t��rGqnlnw1�pgz�|{Hu=w1g�wQs�} � ¸��=ºÑs	uBr9�xln¶=g�w�s � rx�.gDµ1o|s%s	uBr ~ ��oH}�s � rGs c g � ©¹gz§ {Hr � rGhWgzstg � }Â§ c lF� c�~ gzs	g � »
h3lnw1g3s c g ~ lF}�s � lnµ1o|s	lnuxwÁux©�s c g � r�w ~ uxh §dg�lv� c s�} 6&m�k 6�o5rx}¼gz�|{|qJrGlnw1g ~ lnwÏkmo1µH}�g`��stlvuxwÏ�m·ö�O· bdc gWh3u ~ g�qÑlnw
�Mlv�1·f�O¿Mg�· �1·flF}Duxµ|s.rGlnw1g ~ µQ��s�r ² lnw1� �B, � �5 x�0rGw ~ 6&m ��� � �'kY�1�½¿ 6 o 5 i �Hr 6&m ��� � �'kY�1�½·�$�s5lF}9�.qngYr �
s c r_s�s c lF}¨lF}¨stumu�}�lnhW{1qng9r3hWu ~ g�q½¿1gY}�{Hg`�.lFrGqnqn�0}�lnwH�.g5lns�}�}�{�gY�.s � o1h lF}�{Hg � ©¹gY��s	q?���.uxwH��r`¶xg�·%±¨o|s�h3u ~ g�qnlnw1�3§�rx}
w1u�s%§ c r_s%§¨g5rGlnhWg ~ ©¹u � µ1o|s¨h3g � g�q?��r�¶mlF}�oHr�q��zuxhW{Hr � lJ}�uxw�u�©/r � r�w ~ uxh µ1lnw1uxhWlFrGqShWgYr=}�o � g¦§�l?s c r�w³rx��s	oHrGq
s � rx�.g�·

¯¦u_§(s c r_s/s c g�hpo1q?s	l?© � rx��s.rGqO}�s � oH��s	o � g�u�© b�ª%� s � r_¬�� c rx}Mµ�g�g�w ~ g�hWuxwH}�s � r_s	g ~ ¿Q}�g�¶xg � rGq|s�r=} ² }MqJr��3r c gYr ~ ·
�Ml � }�s�¿1l?sd§duxo1q ~ µ�g¼oH}�gz©¹o1q�s	uW��r�qF�.o1qFr_s	g�gY}�}�g�wQs	lFrGq
}�s�rGstlF}�stlJ��rGq�lnw|©¹u � hyrGstlnu=wy}�oH� c rx}�©¹u � gY��rx}�stlnw1�9©¹u � }�oH� c0� rGw|»~ uxh h3gYr=}�o � gY}.¿|u � hpo1q?s	l?© � rx��s.rGq1{ � u|�zgY}�}�gY}z· bdc g ² w1u`§�qng ~ �xg¨u�©
s c g�§ c uxqng�hpo1q?stln© � rx�.s�rGqH}�{�gY��s � o1h §�lnqvq1s c g�w
rGqnqnu_§#h3u � gD{ � gY�zlF}�g9}�s�rGstlF}�stlJ��}�s c rGw�s c g ² w1u`§�qvg ~ �xg�u�©Mu=w1g+}t��rGqnlvw1�9u � F µ1o � }�s��Sgz�O{�uxw1g�wms Ã uxw1q?�Q·ÂkmgY�zuxw ~ q?�Q¿
F { c �S}�lF��r�qnq?� � � g�qng�¶�r�wQsMhWu ~ g�qF}M§�l?s c h9o1qnstl?© � rx��s.rGqQ{ � u={Hg � s	lngY}Ñr � g¨w1g�g ~ g ~ ©¹u � r¦µ�gzs�s	g � o1w ~ g � }�s�r�w ~ lnw1��ux© b�ªd�
s � r_¬��_· b¨c gY}�gDlF}t}�o1gY}d§�lnqnq�µ�g9r ~1~m� gY}t}�g ~ lnw�©¹u � s c �.uxhWlnw1�p{HrG{�g � } � � ­�¿1­ � �½·

" �¦)��Ñ�.�����	�¦)��M6

b�ª%� s � r_¬���lF}��.qvgYr � q?�3hpo1q?s	l?© � r=��s�rGqO§�lns c gz�S�.g�qnqng�wms¨}���r�qnlnw1�+u�©
s c g¼�.u=h3{Hr � rGµ1q?�WqFr � �xg�}t��rGqvlnw1� � g��=lnuxw�u�©�©¹uxo �
stuB¾S¶xgpu ��~ g � }�ux©Ñhyr��xw1l?sto ~ gx· bdc g � gpr � gp�xuOu ~ wOo|hWg � lF��r�q�gY}�stlnhBr_s	u � }d©ïu � s c gphpo1q?stln© � rx�.s�rGqf}�{�gY��s � o1h u�©%r
h3g`rx}�o � g�·+� � uxh s c lF}¦}�{Hg`��s � o1h lnh3{�u � s.rGwQs¦lnw|©¹u � hyrGstlnu=w³rGµ�uxo|s�s c g3}t��rGqvlnw1��}�s � oH��sto � gWrGw ~ µ1o � }�stlnw1gY}t}¼��rGw
µHg9uxµ|s.rGlnw1g ~ § c lJ� c0� g�hBrGlnwH} c l ~1~ g�w�s	u�rGw³r�wHrGq?�1}�lF} � g�q?�Olnw1��u=w0s c g �¦o � }�s¦gz�O{�uxw1g�wQs�u=w1q?� Ã ·A$âs c rx}dµ�g�g�w
} c u_§�wys c r_s�s c g¼hWuxw1ux© � rx�.s�rGqHr=}�}�o1h3{|s	lnuxw
¿=§ c lF� c lF}�lnhW{|qvlF�.l?s	q?��oH}�g ~ § c g�w�hWu ~ g�qnlnw1�5§�l?s c �/±��Ï¿ ~ umg`}�w1u�s
rG{1{1q?�Q·

D ���5)p��� �	��2�����, ��)¦�Ñ6

£ g9� � rGstgz©¹o1qnqn�Br=� ² w1u`§�qng ~ �xg¦s c gD¾SwHrGwH�.lJrGq
}�o1{|{�u � s�ux© ª ¯¦´ b ¿1� � rGwH�.g�¿So1w ~ g � �.uxwQs � r=��s D � � 
G± � � �O· £ g
§duxo1q ~ qnl ² g�stupgz�O{ � gY}t}�u=o � s c r�w ² }Ñstup��r�µ � lF�zg ª qng � u�s¨rGw ~ $�q ²m² rD¯¦u ��� uQ}Ñ©¹u � oH}�gz©¹o1q��.uxhWhWg�wQs.}�uxw0rGw�gYr � qnlng �
¶xg � }�lnu=w�u�©�s c lF}%{HrG{�g � ·
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��¿Hkmg�qn©J»�kmlvh3lnqJr ��� rGw ~ uxh �Áo1q?s	l?© � r=��s�r�qF}.¿ �:�GÉ 2<�-, �(� 2 Ç � �$..�
¸t�Y�x� � ºÑ{1{ �Y« im�m·

� ± � /0
�12�3(�+Â¿ �¼{|{�g � rGw ~ qvu`§dg � µ�u=o|w ~ }�uxw�s c g � g�wQ�Ol ~ lnhWg�wH}�lnu=wH}�r�w ~ s c g3o1w1l?©¹u � hWl?s��0u�©�hpo1q?stl?»
© � rx��s.rGqF}.¿ � 2 )GÈ+�7�+�54 � � ¸��`�x�x�QºÑ{1{ � � « � 
O·

� ±�� � � 67
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>	?�@(�*�9��A����� B�
>"C�$D-���E������¿O@¦wÁs c g��³o1q?s	l?© � rx��s.rGq�®�wHrGq?�1}�lF}dux©��³gYr=}�o � gY}.¿ � �
F É
�GÉ � � 2 )_È � 5=G3G ¸��Y�=�=�xº�{1{Á�x� �Y« ���=�O·
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�	 ����� ���E�/¿S�Áo1q?s	l?© � r=��s�r�qmÚ¼g`�.uxhW{�uQ}�lnstlnu=wS}Ñu�©��³u � rGwy� � r=��s�r�qF}.¿ )>�#9 � �JÎ
�:�GÉ 2<��	 $ ¸t�Y�x�Q�xºÂ{1{!�Y� � « ��� � ·

� ª ­ � � " 
>/ 9
��� ���><�B-

������9�������( ����� �!
#"C9-�:(��@9Â¿ bdc g+ÚDlnh3g�wH}�lnu=wÁkm{�gY��s � o1h u�©Âkmu=h3g+Ú¼�OwHrGhWlF��r�q
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Berkeley, bytes per packet
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Berkeley, bytes per packet
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q=0
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log S(m,q)
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�Mlv�xo � g�� 5/bdc g�}t��rGqnlnw1�¼µHg c r`¶mlnu � u�© �3"�¸ïµQ�ms	gY}Ñ{Hg � {Hrx� ² gzs.º�©¹u � s c g+¸â�.uxhpµ1lnw1g ~ º
s � r_¬��¨uxµH}�g � ¶xg ~ r_sÂ±¨g �t² g�qvgz�~ g�h3u=wH}�s � rGstg ~ lnw�qnux��»âqnu=�5{1qnuxs�}%u�©�� 
� ¸��=ºdrG�Qr�lnwH}�sAp ¿m§ c g � gD© � uxh s	ux{�s	u3µ�u�ststu=h � � o1wH}�s c1� u=o1� c ¸¹i � � º�¿OiS¿
� � � ¿M�'k������ ktr�� � � ¿Vr�i1· bdc g3u �	~ lvwSrGstgplF}¼qvux� ( � 
� ¸��=º�· $�w s c g3¾S�xo � g3u=w�s c g3stu={:p i � � k � �'k��`�x�'k����C�;k�� � �x�
rGw ~ s c gBrGµH}t�.lF}t}�r�lF}�qvux� ( ¸ p  x� � º�·G$�w s c g�¾S�xo � g3uxw�s c gWµ�u�ststuxh p i � k��'k�i?k��C���tk�� o�� rGw ~ s c gyr�µS}t�.lF}t}�r�lF}
qnux� ( ¸�pÁº.·
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Berkeley, bytes per packet

q=4

q=3.5

q=3

q=2.5

q=2

q=1.5

q=1

q=0.5

q=0

q=-0.5
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q=-2

q=-2.5

q=-3

q=-3.5

q=-4

tau(Z,m,q)

log m

-6.00

-5.50

-5.00

-4.50

-4.00

-3.50

-3.00

-2.50

-2.00

-1.50

-1.00

-0.50

0.00

0.50

1.00

1.50

2.00

2.50

3.00

5.00 10.00 15.00

�/ln�xo � g 
 5 bdc g {1lvgY�.gz§�lF}�gÏlnwH� � g�hWg�wQs.}³ux©3s c g qnux�x»âqnux�({1qnuxs³lvw �Mln»
�xo � g�� ¸¹stux{�º.¿�l½· g�· � � ¸��xº i qnux� ( � 
( � ¸��xº rÅqnux� ( � 
� ¸��xº5rx} ~ gz¾Sw1g ~ lvw¸t�`�xº3rG�Qr�lnwH}�s�qnu=� ( p · ¯¦uxstg0s c r_sW§¨g ~ lF}�{1qFr��!s c g�§ c u=qng�rY¶xrGlnqFrGµ1qvg� rGw1�xg/p i � k.��k�i?kC�����tk�� o�� · b¨c lF} ~ g�hWuxwH}�s � r_stg`}plvh3{ � gY}�}�ln¶xg�q?� s c r_s
s c g3� � rG{ c }¦r � g�lnw ~ g�g ~ ¶xg � � �.qvuQ}�g�stu�µ�g�lnw1��qnlvw1gYr � ·5®�wm� rY¶=g � rG�=g5ux©
s c g � � ¸��xº�{ � u_¶ml ~ gY}%r9¶�r�qnoHrGµ1qng¨gY}�stlnhBr_s	g¦u�© � ¸��xº	·Â¯¼g�¶xg � s c g�qvgY}�}z¿ � ¸��xºc rx}/µHg�g�wy��rGqF�.o1qFrGstg ~ ¶mlFrDr¦qngYrx}�s�}tÀ=oHr � g%¾1ststlvw1�¦lnwps c g Fý}���rGqnlnw1� � g��xlvuxw��
p i � 
 k����C� k�� o�� ·
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Berkeley, bytes per packet

f_L

f_G-m=64

f_G-m=128

f_G-m=256

f_G-m=512

f(alpha)

alpha-0.80

-0.70

-0.60
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-0.20

-0.10
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�/ln�xo � gd� 5 ®�{1{ � u_�OlnhBr_s	lnuxwH} ��� ��� ¸ @ º�s	u ��� uxw9s c gd}t��rGqvgY}�3 � i p  2 ¿
p i � � k��C���tk�� � ¸â�.uxhW{Hr � gWkmo|µH}�gY��s	lnuxw��|·ö�=º¨©¹u � s c gW}�r�h3g ~ r_s.r�rx}�lvw
�/ln�1·��3rGw ~ �/ln�1· 
O·��Hu � �.u=h3{Hr � lF}�uxw
¿ms c g+­fg��xg�w ~O� gDs � rGwH}�©¹u � h ��� ¸ @ º
¸ïµHu=q ~ º+u�© � ¸��=º5lF}W} c u_§�wÅr=}9§¨g�qnq½·Ï¯¦u�s	g�s c rGs ��� ¸ @ ºplF}��.uxwH��rY¶xg�µQ�~ gz¾Sw1l?s	lnuxw
· bdc g w1g��QrGstln¶=gÁ¶�r�qno1gY}Bu�© ��� ¸ @ º��.u �t� g`}�{�uxw ~ stu ���uxq ~ g �
gz�O{�uxw1g�wms�} @ § c lF� c r � g³}�u � r � g�s c rGs�s c gz�Ï§�lnqnq�w1u�s�µ�g0u=µH}�g � ¶�r�µ1qng
§ c g�wÁqnumu ² lvw1�yrGs¼uxw1g � gYrGqvln¥Yr_s	lnuxw�u�©Ñs c g9{ � u|�.gY}t}¦uxw1q?� ¸½�zuxhW{Hr � g�¸â�=º
rx}d§dg�qvq
rx}�s c g � g�hBr �t² }%lnwÁkmo1µH}�gY��s	lnuxw³�m·ö�=º.·
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Berkeley incoming, bytes per packet

f_L

f_G-m=64

f_G-m=128

f_G-m=256

f_G-m=512

f(alpha)

alpha
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Berkeley outgoing, bytes per packet

f_L

f_G-m=64

f_G-m=128

f_G-m=256

f_G-m=512

f(alpha)

alpha

-0.10

-0.05

-0.00
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0.10

0.15

0.20
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0.35

0.40
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1.05
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�Mlv�xo � g��Y� 5�b¨c g�}�{Hg`��s � r ��� ��� ¸ @ ºpr�w ~ ��� ¸ @ ºprx}plnw �/ln�S·/�O¿ c u`§¨g�¶xg � ¿/§�lns c r�}�g�{Hr � rGstg0rGwHrGq?�S}�lF}D©¹u � s c g
lnwH�.uxhWlnw1�9s � r_¬��_¿ ~ lF}�{1qJr��=g ~ uxw0s c gDs	ux{
¿1rGw ~ ©¹u � s c g+uxo|s	�xuxlnw1�5s � r_¬��_¿H} c u_§�w0u=w�s c gDµ�u�ststuxh�·
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Berkeley, bytes per packet, centered

q=4.5

q=4
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q=1

q=0.5

q=0

q=-0.5

q=-1

q=-1.5

q=-2

q=-2.5
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q=-3.5

q=-4

log S(m,q)

log (m/25)
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Berkeley, bytes per packet, centered

q=4.5

q=4

q=3.5

q=3

q=2.5

q=2

q=1.5

q=1

q=0.5

q=0

q=-0.5

q=-1

q=-1.5

q=-2

q=-2.5

q=-3

q=-3.5

q=-4

gamma(X,m,q)

log (m/25)-18.00
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-8.00
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�Mlv�xo � g �=� 5 k|��r�qnlnw1�Áµ�g c rY¶Olnu � u�©�s c g��zg�wQstg � g ~(~ rGs�r�� " i �3"<r �$ ´ � ©¹u � s c gÁ}�rGhWg�}�uxo � �zg³rx}�lnw �/ln�S·��
rGw ~ �/ln�1·.
O¿ ~ g�h3u=wH}�s � r_s	g ~ lnwÁqnu=� ( r³qnux� ( {1qnuxs�}�u�©�s c gp{Hr � s	l?stlnu=w³}�o1h � �� ¸��xº9¸Js	ux{�º�· @¦w\s c gpµ�u�ststu=h0¿Hs c g}�s	g�{Q§�lF}�gylnwH� � g�hWg�wQs.} 
 �� ¸��=º i 
M¸ � k�p k��xº i qnux� ( � �( � ¸��xº rÅqvux� ( � �� ¸��xºy¸â�.uxhW{Hr � gÁ¸��_�xº�º+r � g�· $�splF}p�.qngYr �
s c r_s�u=w1g+��r�w1w|uxs%s.rGq ² ux©/}���r�qnlnw1�p©¹u � w|g��Qr_s	ln¶xg �m·�±¨o|s�r�qF}�u3©¹u � {�uQ}�l?s	ln¶xg2�p§¨g¦¾Sw ~�c lv� c ¶�r � lFr_s	lnuxwH}Ñu�©/o1{�s	u
�Y�x����· �¦g � g�¿
s c gW�.o1hpo1qFr_s	lnuxwÁ{Hr � rGhWgzs	g � p&¶xr � lvgY}�© � u=h-� � k � �'k������1k�� � �x�O· $�w �/ln�1·f����r��.qnuQ}�gz»âo1{ uxw\s c g� rGw1�=gNp i � k.��k������ k�� o�� lF}¨} c u`§�w
· b¨c lJ}%lF} ~ lF}t�.oH}�}�g ~ ©¹o � s c g � lnwÁkmo1µH}�gY��stlvuxw0iS·ø�|·
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Berkeley, bytes per packet, centered

combined

incoming

outgoing

f_L(alpha)

alpha
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-0.50
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outgoing

f_L(alpha)

alpha
0.85

0.90

0.95
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1.05
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�Mlv�xo � g+�_� 5/bdc g�­fg��xg�w ~O� g¨s � rGwH}�©¹u � h u�© 
/¸��=º/§ c lF� c §�r=}/u=µ|s�rGlvw1g ~ µQ��qngYr=}�sd}�À=oHr � gd¾1ststlnw1�+ux©��/ln�S·m���¼lnw3s c g
}���r�qnlnw1� � g��=lnuxwGp i � � k����C� k�� � · bdc g��.uxhW{1qngzs	g¨�zo � ¶xgY} c rY¶xg%µHg�g�wW��rGqJ�.o1qFr_s	g ~5~ gY}�{1l?s	g¨u�©S{�umu � }���rGqnlnw1�1¿Y§ c lJ� c
lF}¼{ � gY}�g�wQs5lvw {Hr � s	lF�.o1qFr � lvw�s c g � r�w1�xg)� � ��§ c lF� c �.u ��� gY}�{�uxw ~ }¦s	u�s c g ~ g`� � g`rx}�lnw1��{Hr � sDu�©%s c gW}�{�gY��s � rO·bdc gDlnwH� � g`rx}�lvw|�p{Hr � s � g�¶=gYrGqF}%w1u�g`}�}�g�wQs	lFrGq ~ l?Ð�g � g�wH�.gDµHg�s�§¨g�g�w�lnwH�zuxhWlnw1�3rGw ~ uxo|st�=uxlnw1�5s � r_¬��_¿Sr=}�µ�gY�.u=h3g`}
rG{1{Hr � g�wQs�© � uxh s c g9¥�umu=h rGs�s c gpµ�u�s�s	uxh u�©Ñs c lF}¨¾S�xo � gx· bdc gp}�{�gY��s � r��.u=h3g9s	u�r�}�s	ux{�rGs � i ��� P ¸ @ º i �
§ c lF� c�~ g�h3u=wS}�s � r_s	gY}%s c g¼qvlnw1gYr � l?s��Wux©	
M¸��xº�©¹u � �4M ��·
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Berkeley, time per packet
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Berkeley, time per packet
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�Mlv�xo � g��Y� 5 k|��rGqnlvw1��ux©¨s c g0rx}�{�gY�.s �)"5¸¹stlnhWgB{�g � {Hrx� ² gzs.º¼©¹u � s c g�s � r_¬��Wu=µH}�g � ¶xg ~ r_s�±¨g �t² g�qngz�Q·:@¦wÏs	ux{
s c gWoH}�oHrGq/qvux��»âqnux�y{1qvu�s+u�©Âs c gW{Hr � s	l?s	lnuxw�}�o1h � �� ¸��xº i � ¸ � ; � =, º � u�©�s c gB�.o1hpo1qFr_s	g ~\~ rGs�r � ; � =, ·�@¦w�s c g
µHuxs�s	uxh�¿Ss c gW}�s	g�{\§�lF}�gplnwH� � g�h3g�wQs�} ���� ¸��xº i � ¸ �Ak�p:k��=º i qnux� � �( � ¸��xºqrÏqvux��� �� ¸��=º�r � gW} c u_§�w
·+k|��rGqvlnw1�ylF}gz�1�.g�qnqvg�wQsdlvw�s c g � g��xlnu=w³� � k�������k�� o � · b¨c uxo1� c ��� ¸��=º%lF}%w1g`r � qn�Bqnlnw1gYr � ¿mgY}�{�gY�zlFrGqnq?�B©¹u � {�uQ}�l?s	ln¶xg �O¿|lnsd{ � u_¶ml ~ gY}
r3�zu ��� gY��s¼rGw ~ lnw|©¹u � hBr_s	ln¶xg�}�{�gY��s � o1h ¸â}�g�g+iS·?�x·ö�=º�·
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Berkeley, bytes per time
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Berkeley, bytes per time
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Berkeley, bytes per time

q=4

q=3.5

q=3

q=2.5

q=2

q=1.5

q=1

q=0.5

q=0

q=-0.5

q=-1

q=-1.5

q=-2

q=-2.5

q=-3

q=-3.5

q=-4

tau(B*,m,q)

log m

-11.00

-10.00

-9.00

-8.00

-7.00

-6.00

-5.00

-4.00

-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

2.00 4.00 6.00 8.00 10.00 12.00 14.00

�Mlv�xo � g���i 5pª u=h3{Hr � lnw1� ~ l?Ð�g � g�wQs¼§�r��1}¦u�©¨�zo|hpo1qFrGstlnw1� ~ r_s.r�lnwQs	u�stlvh3gWlnwQs	g � ¶xrGqF}�u�©¨rG{1{ � u`�OlnhBr_s	g�q?�³gYÀ=oHrGq
}�ln¥�gx·³®��QrGlvw
¿�§¨g�} c u_§�s c g�}�stg�{Q§�lF}�gylnwH� � g�hWg�wQs�} � ;�� =� ¸��xºDu�©¨s c gy{Hr � s	l?s	lnuxw }�o1h-qnux� ( � ;�� =� ¸��=º9rx}9r�©¹o1wH��s	lnuxwu�©�qnux� ( ¸�pÁº.· $âs+lF}D�.qngYr � s c rGs¼s c g5¾ � }�s5hWgzs c u ~ u�©d�.o1hpo1qFr_s	lnuxw ¸¹�Olng�q ~ lnw1�ys c g ~ rGs�r�}�gzs )�º¼} c u_§¦}�s c g�µ�gY}�s
}���r�qnlnw1�¨µ�g c rY¶mlnu � ·�®�qnq�s c1� g�g%h3gzs c u ~ }��xln¶=gÑw1gYr � q?�¼lnw ~ lJ}�s	lnw1�xo1lF} c rGµ1qngfqngYr=}�s/}tÀ=oHr � gÂgY}�s	lnhyrGstgY}�ux©ms c g�{Hr � s	l?stlvuxw
©¹o1wH��stlnu=w � ¸��xº.·
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Berkeley, combined traffic
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�Mlv�xo � g � ��5�bdc g�­fg��xg�w ~O� g�}�{�gY��s � r �,� ¸ @ º9©¹u � r�qnqJFýrx}�{�gY��s.}��Ñu�©�s c g ~ r_s�r³s � r_¬��0rGs3±¨g �t² g�qngz�Q· b¨c g�hWuQ}�s
¶�r � lFr_s	lnuxw�lnw ���uxq ~ g � g��O{Hu=w1g�wQs�}�lF}¨©¹u=o|w ~ §�l?s c ) , ¸ïµQ�mstgY}�{�g � s	lnh3g_º�·�¯¦u�s	gprG�mrGlnw�s c gp}��OhWh3g�s � ��µ�gzs�§dg�g�w
s c g9}�{Hg`��s � r�u�©3- , rGw ~ �)"%¸ï�/ln�1·f� � º.·
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Berkeley, packets per time
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Berkeley, time per packet
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Berkeley, bytes per packet
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Berkeley, bytes per time
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�Mlv�xo � g � � 5 ®%sy±¨g �t² g�qng��=¿Âs c g0lvwS�zuxhWlnw1�Ás � rG¬B��} c u_§¦}W� c r � rx��s	g � lF}�s	lF��rGqvq?� ~ lnÐ�g � g�wQs�}�{Hg`��s � r ��� s c rGw]s c g
uxo|st�=uxlnw1��s � rG¬B��rGw ~ s c g��zuxhpµ1lnw1g ~ s � r_¬��_· b¨c lF}Mµ�gY�.u=h3g`}�rG{1{Hr � g�wQsÑ§ c g�wy}�sto ~ �Olvw1�+rGwm�3r=}�{�gY��sY·Ñ¯¦u�s	gds c g
}��OhWhWgzs � �\u�©Âs c g3}�{HgY�.s � r�u�©Âs c gWr=}�{�gY��s.} - , rGw ~ ��"�¸�F {Hrx� ² gzs.}�{�g � stlnhWg ��rGw ~ F s	lnhWgp{Hg � {Hrx� ² gzs��öº.· b¨c gY}�g
rx}�{�gY�.s�}Ñ{ � uG¶ml ~ g�}�r�h3{1qvlnw1�Q}�u�©�hWgYrx}�o � gY}Ñ§ c lF� c r � g �JÎ?9GÊ.Ç�È�Ê stu9gYrx� c u�s c g � � � � ¿ � ���Q¿ � �����½· bdc g�u � �W}�rY�1}
s c r_s9s c g�l � }�{�gY��s � rÁhpoH}�spµ�g � g�qFr_s	g ~ s c1� u=o1� c s c gW©¹u � hpo1qFr � � ¸ @ º i @ � � ¸t�5 @ º�¿�§ c lF� c lF}D{�g � ©¹gY��s	q?� hWgzsc g � g�·
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CNET incoming, bytes per packet
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CNET outgoing, bytes per packet
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�Mlv�xo � g��`� 5�bdc g ~ l?Ð�g � g�wH�.gpµHg�s�§¨g�g�wÁlvwH�.uxhWlnw1�BrGw ~ uxo|s	�xuxlnw1�3s � r_¬��9r_s ª ¯¼´ b ¿ c g�wH�.gpµ�gzs�§dg�g�w\lnwH�.uxhWlnw1�
rGw ~ uxo|s	�xuxlnw1� s � r_¬��_¿¦lF}�rG�Qr�lnw(¶xg � � }�s � l ² lvw1�1· �¦g � gx¿�§dg ~ lF}�{1qFrY� rG{1{ � u_�OlnhBr_s	lnuxwH} ��� ��� ¸ @ ºWs	u]s c g ���
}�{�gY��s � o1h u=µ|s�rGlvw1g ~ u=w�¶�r � lnuxoH}/qng�¶xg�qJ}Âu�©MrG�x� � g��QrGstlnu=w3p ©¹u � s c gDr=}�{�gY��s � FøµQ�ms	gY}�{�g � {Hrx� ² gzs�} � 5 uxwBstux{Bs c g
}�s � uxw1�=q?�3qng�©Js�»�}�l ~ g ~ }�{�gY�.s � r5©¹u � s c g¦lnwH�.u=h3lnw1�5s � r_¬��_¿muxwBs c g¦µ�u�ststu=h�s c g � ln� c st»�}�l ~ g ~ }�{�gY��s � r9©¹u � uxo|s	�xuxlvw|�
s � r_¬��_· bdc g9}�{�gY�.s � r3u�©/s c g9�zuxhpµ1lnw1g ~ s � r_¬��5r � g+¶=g � ��}�lvh3lnqJr � stu3s c g+uxw1gY}�u�©�s c g+uxo|s	�xuxlnw1�9s � rG¬B�G¿O§ c lJ� c
lF}�§ c ��s c gz��r � g+w1u�s�} c u`§�w
·
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CNET, bytes per packet
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CNET, bytes per time
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�Mlv�xo � gp� 
 5/bdc gD� c r � r=��stg � lF}�stlJ� ~ l?Ð�g � g�wH�.g�µHg�s�§¨g�g�w�lnwH�.uxhWlnw1�1¿Quxo|s	�xuxlnw1�5rGw ~ �.uxhpµ1lnw1g ~ s � rG¬B��r_s ª ¯¦´ b lF}
µHg`}�s¦¶mlF}�lnµ1qng¦lnwÁrGw³r�wHrGq?�1}�lF}�ux© �9¿|lâ· gx·>FøµQ�ms	gY}d{�g � {Hrx� ² gzs�} �
¸ïuxw�s	ux{�º�¿ ~ g�h3u=wH}�s � r_s	g ~0c g � gD§�l?s c s c gp}�{�gY��s � r
�,� ·9�Su � s c g�lnwH�.u=h3lvw1�ys � r_¬�� ��� g��OlF}�s.}¦u�©¨r��.uxwH}�l ~ g � rGµ1q?�³µ � uQr ~ lnwH� � gYrx}�lnw1��{Hr � s�¿ c rY¶mlnw1�yw1u ~ gY� � gYrx}�lnw1�
{Hr � s¦¸ ~ rx} c g ~ º.·ÂkmoH� c }�{�gY��s � r c rY¶xg�µ�g�g�wBstg � h3g ~ Føqngz©Jst»�}�l ~ g ~ � � �Ái|¿O�Á´��p¿m�Á´�¿ � �Ï�n�½·Ñ�Su � s c g�uxo|st�=uxlnw1�5rx}
§dg�qvq�r=}�s c gD�.u=hpµ|lvw1g ~ s � r_¬���s c g ��� }�{Hg`��s � o1h ©¹uxo1w ~ lF}JF � ln� c s¨}�l ~ g ~ �SrGw ~ �.uxhW{Hr � rGµ1q?�3wHr ��� u`§9· bdc lJ}ÂlF}%lnw
gz�1�.g�qnqvg�wQs¦r�� � g�g�h3g�wQs�§�l?s c �Mlv�1·f�`�m·%�Hu � ry�.uxhW{Hr � lF}�u=w�§¨g9rGqF}�u ~ lF}�{1qJr��ys c g ��� }�{�gY�.s � o1h u�©+) ¸¹µQ�OstgY}�{�g �
stlnhWg`º�uxw�s c g¼µ�u�ststu=h0·�®�qF}�u c g � gD§dgD¾Sw ~ r�qng�©Js�}�l ~ g ~ }�{Hg`��s � o1h ©¹u � s c g+lnwH�.u=h3lvw1�5s � rG¬B�+r�w ~�� ln� c s�}�l ~ g ~
}�{�gY��s � r�©¹u � s c gDu�s c g � }z·
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CNET incoming, bytes per packet, centered
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CNET incoming, bytes per packet
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Berkeley, bytes per packet, centered
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Berkeley, time per packet, centered
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CNET, bytes per packet, centered
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CNET, bytes per packet
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