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Real ATM traffic trace                                    
Linear fit for intermediate aggregation intervals, H=0.955
Linear fit for larger aggregation intervals, H=0.895      

negative slope = 0.09 

negative slope = 0.21 
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peakrate versus log aggregation interval for vc/vp : 4/511,port−out : 1D1 on day1

maximum peakrate :11.44Mbps     
minimum peakrate:3.94 Mbps      
max/min peakrate ratio   : 3 : 1
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peakrate versus log aggregation interval for vc/vp : 6/511 for day1

maximum peakrate : 17.129Mbps    
minimum peakrate: 1.269Mbps      
max/min peakrate ratio   : 13 : 1
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peakrate versus log aggregation interval for vc/vp : 4/511,port−in : 1D1 on day2 

maximum peakrate :10.09Mbps    
minimum peakrate:1.59 Mbps     
max/min peakrate ratio :: 6 : 1
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�sy�wVz����4xLv¸zX�¹z�v�v�y�wsv�z�{n�4~�xµ�4x�{Nwsy��Xz � �4x6�syNwsz��Nw��sºT�L�6{¹»G�4v��6yNw  � ¢ ���L~�� �d�Nw���wsyNz �m¼ �L�q�L�s�
� �Lwr~��s�s�6yNyNw�xL�swA~�}m{n�Lw��Nw ¼ �L�q�L� �4xZ»G�Iv��LyNwr½�� ¢ �VzXx���wrwh©�� � zX�4xLw�|����¦{N�L�4��w¬©6z���� � w�¡

�j~�xL���4|Lw�y®zr�Nwh{^~�}���~��Ix¾{N�[§¥�sw �4� ¯b�s~��Lx�{n�«ª	� �6�4�«�q�4�Tzr�N�L�L��w�{®~�}�{n�Lw z��h{n��z � |LzX{«z�� �I{N�
zr��wsz��N�Ly�ws�qwsx�{^��w�yN�I~�|d~�}¿°r�q�T��wh{b�jw�wsx¦wsz��«�²��w �I� �s~��Lx�{s�À£Á° � �q�g|L�LyNzX{n�I~�xd�4�q� � �Iws�
¢�� ��~��4x�{n���Ixl{n�Lwr�Nwh{ � �I{n��zd��z����4���qwVz����LyNw���w�x¾{ ��wsy��4~�|l~�}g°¹�q�s�

��wh{V¡�Â � º � º  º �� º ¢ º ¢�Ã º � º Ã º � º ��Ä �
± {¤�I� �4�q��~�y�{«z�x�{Å{N~²xL~X{nw�{n��z�{[��w �I� � z�yNw$z�v�v�yNwsv�zX{nw�|�~���w�y[x6~�x�¯b~���wsy � z��L�L�IxLvq� � ~��«�¾�

~�}¿{N�4�qw }�~�y®�sz � ��� � zX{N�4xLvr��wVz��qynz�{nw��	ÆÇ�Lwsx¦{N�Lw�°$�q�^�4x�{nw�y��Xz � �4�^�s~�xL���4|Lw�yNw�|¿º�{N�Lw���wVz��
ynz�{nw��®~�� � |Z��w ¢ � Ã�È�ÃdÉ �L�L�[z��Å{N�LwrÊ�{n�Zw � ws�qwsx�{ z����s~��Lx�{N� }�~�y®{n�Lwr�L�Iv��Lws��{ �sw �4� ��~��Lx�{
�4xl{N��zX{ �4x�{Nwsy��Xz � �

§ ���Ë °X½ Ë ¡ ª ú °X�q��Ì ¢ � Ã�È�ÃdÉ �L�L�s�
���L�q���IxLv¹��z��IyN�Å~X}G��w �4� �s~��Lx�{N� }�~�y z�x�z�v�v�y�wsv�zX{N�4~�xl~X} ¢V� �q�sº�{n�Lwr��wVz��¦~��s���LyN� �Ix

{n�6wA��ws��~�xL| ¢V� �q��� � ~�{$§¨½XyN|�ÍÎÊ�{N��w � w���w�x¾{ �Ixl{n�Lwr�Nwh{¬ª¬ºL� �L�4�«�Z�j~�� � |���wX¡
§ X��Ïr ª Ë °X½ Ë ¡2ú ¢V� ��� Ì � � È ½�½ É �L�L���

� �L�4�[wh©��L�I�L�I{N�[{n�6w�wh©���ws�h{nws|¸|Lw��sy�wVz���w¹�4x�{N�Lw���wVzX��yNzX{nwX�¤Ð ~2�®w���wsy�ºÑ�¾���N�6���q�4xLv
{n�6wq��w �I� �¤}�~�yrzXx�zXv�v�yNw�v�zX{N�4~�x·~�} ¢ °¦�q�sº¿{n�6wq��wVzX�Òynz�{nwd�Vz�x¸��wd~��6{«zX�4xLw�|Ó���¸zX|L|L�4x6v
{n�6wA��ws��~�xL| ¢ °¹�q��� � ~�{$§¥ÊX{n�¿ºÔ°2{n��Í Ã {N��w � w���w�x¾{ �Ix¦{n�Lwr�Nwh{¬ªÅ� �L�4�«�Z�®~�� � |Z��w�¡

§ ���Ï´¢2Ï´¢�Ã ª Ë °�½ Ë ¡2ú ¢ °r��� Ì ¢ � ¢ Ê É �6�L�s�
� �Lwsy�w�}�~�y�w�ºÔ|Lw���w�xL|L�4x6vq~�xZ{N�Lw�{nyNzXÕq��ºL{n�6w���wsz��¦ynz�{nw��q�4v���{��IxL�sy�wVz���w$zX� z�v�v�y�wsv�z�¯

{n�I~�xl�4x6�syNwsz��Nw��sº�z�xL|Z{n�6�4����ws��zV���4~�y��I��wh©��L�I�L�I{Nws|Z�4x�»G�Iv��LyNw  � ¢ �
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»G�Iv��LyNw�½6�  ¡TÖ	wVzX�l~�}ÀÖm~��4���N~�x�×�zX{nz´� �I{n�Zw¬©6��~�xLw�x�{n�Cz �4� �²|L�4��{ny��4�L�6{Nws| ± x�{nw�y�¯�zXyNyN�Ø�Xz � �

Ù$Ú�ÛµÜ	Ý6ÞXß¥àsÚ�áãâ�ß&ä2åãæ�Ú�ß¥àVàsÚ�áèç¦Þ2Þ�ß�é6Ý�ê¥à

£Ç�nz��q� � wÅ}��LxL��{N�4~�xÒ§¥����x¾{N�Lw�{N�4� {nyNz��swVªT~�}�zAÖ	~��I�N�N~�x¦z�y�yN�I�Xz � �LyN~��sw��N�®�4�gv�w�xLwsyNzX{nw�|�� �I{N�
{n�6wA�Nz��qw � wsxLvX{n��z�xL|���wsz�x�z�yNy��I�Xz � yNzX{nwrzX� {N��zX{ ~�}m{n�LwA£ � É {nynzX�sw�� � �L�I� |LzX{«z´�jz��
v�w�xLwsyNzX{nw�|²���d{nynzXxL��}�~�y����IxLv��LxL�Ø}�~�yN� � �$|L�I��{ny��4�L��{nws|q|�zX{nz$zXxL|�{N�Lw ��wsz�xq�jz��®wsë¾��zX{Nws|
{n~¹{N��zX{ ~�}m{n�Lwr�s~ �4� w���{Nws|lxLwh{b�j~�y��Z|�zX{«z��

� �LwÓ|�z��N�6ws| � �4xLwÒ�4xÁ»G�4v��6yNw·½6�  �N�L~�� �Z{n��zX{Z{N�Lw¸��wsz��èynz�{nw¸�4xì{n�6wÓv�wsxLw�ynzX{Nws|
Ö	~��4�N��~�xí|LzX{«z¶}¥z �4� �l~�îï� �I{N�Á�IxL�sy�wVz����4xLvãz�v�v�yNwsv�zX{n�I~�xè{n�I��w¸�4xðz�xÁwh©���~�xLwsx�{N�Cz � ¯ � �I��w
}¥z����L�4~�xqz�x6|²yNw��²zX�4xL�gw��N�Nw�x�{n�Cz �4� �´�s~�xL��{«z�x�{jzX}&{nw�yg{n�Lw ¢�ñ �Nw��s~�xL|¦z�v�v�y�wsv�zX{N�4~�x¹�Ix�{nwsy��Xz � º
� �Lw�yNwVzX�d}�~�y${n�6wl�s~ �I� ws�h{nw�|�|�zX{nzò§¥�N~ � �4| � �4x6w²�4x�»G�4v��6yNw¦½��  ªr{n�Lw¦��wVzX�µynz�{nw¦y�ws��z��4xL�
�s~�xL��{nz�x�{$}�~�yrzXv�v�yNw�v�zX{N�4~�x·�Ix¾{Nwsy���z � ��ynzXxLv��4x6vZ}�y�~�� ñ �  °¦�Nw��s~�x6|L�${N~  °¦��ws�s~�xL|L�´zXxL|
}¥z �I� �Å~�îÓzX�LyN�L��{ � �¦zX}&{nw�y�{n��zX{s� � �6w$��wVz��²ynzX{Nw$z�{¤z �4� {N�4�qw��N�sz � w�� ~X}gÖ	~��4�N��~�xZ{nynz�Õ��r�I�
�´�L�«���N��z �4� wsyÅ{N��z�xZ{n��zX{[~�}	{n�LwAyNwsz � {nyNzXÕq��z�x6|�{n�6�4� z�|L|L� {n~q{n�LwA�Nwh{¤~X}ÀyNwsz��N~�xL�[}�~�y
xL~�{ �«�6~�~����4xLvqz¹{nyNz�|L�I{N�4~�xLz � Öm~��4���N~�x��q~�|Lw � }�~�y��q~�|6w � �IxLv´y�wVz � {NynzXÕq�X�
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»G�4v��LyNwr½6�ó½6¡TÖmwVz��Zô zX{nw�~�x�zXx�õr�^¯�½ � �4xL�
ö�÷�ö øÇù úrû üýú�þÿù���� ú �����lû

Æ�w�xL~��Á{N�LyNxl~��6y�zX{N{Nwsx�{n�I~�x¦{n~´{NynzXÕq��~�xZz�xZwsx�{n�IyNwrõr� � �IxL�Ô�	�Tz��«�Z|�zV��
 � �sw �4� ¯ �s~��6x¾{
|�zX{nzl~�x�|6�Iî�wsyNw�x�{ � �4xL�¾�rzX{r|6�Iî�wsyNw�x�{$��� �I{N�«�Lws�A�4�rz�xLz � ��sw�|Ó{N~Z~��6{«zX�4x·{n�Lwd��wVz��ÒynzX{Nw
~���w�y$|L�Øî�w�yNw�x¾{$z�v�v�yNw�v�zX{n�I~�x�{n�I��w¹���Vz � ws�²§¨ÖTô¿� �s�Ly���w�ª¬���Ñ�4xL��|�zX{nz��sz�x���wq~��6{«zX�4xLw�|
���²���L�q���IxLvA�[���è��w �4� �s~��Lx�{n�j}�~�y®z �I� �[���2��Öò��z��4y��®~�xlz�v��Ø��wsxlõA�^¯¨© � �4x6�Z§�� �Lw�yNw¤©
�VzXx���wrws�I{N�Lwsy ½¹~�y ¢� ªh�

£¤x�z � ���N�I�´�4�¹|L~�xLwl~�x õr�^¯�½ � �4xL�¾�´��~�xL�N�I��{N�4xLv·~�} {NwsxL�¹~�} �[�j��� � �Lw�ÖTôÑ� �s�Ly���w
��ws��zV���4~�y¹y�ws��z��4x6ws|òz��L�6yN~V©��4��zX{nw � �Ó{n�LwZ�nzX��wl�Ixòz �4� {n�Lw�õr� � �4xL�¾��� �Ø{n� z·yNwsv�� � z�y
��zX{�{nw�yNx´�IxL|L�4�szX{n�IxLv �N�I��� � z�y�{NynzXÕq����~��ò�4xA{n�Lw���� £¤�6��w�xL|L�Ø©¾¯bÖ^ô¿� ~�}�õr�^¯ � �4xL�¾�sºX»G�Iv��LyNw
Ã � ¢�� �jÐ wsyNwr�®w$��~�xL�N�I|Lwsy[z¹��z�y�{n�4��� � zXy õA�^¯b½ � �4x6��� �I{N�Ò½��¹�[�j���Å»G�Iv��LyNwA½6�ó½¹�N�L~�� �¤z�x
wh©���ws�h{nws|l|6ws�VzV���4xq{n�Lw[��wsz��dynzX{Nw�z��^{n�Lw¤z�v�v�y�wsv�zX{N�4~�x¹{N�4�qw �Ix�{nwsy��Xz � �IxL�sy�wVz���ws�®~�x²{n�6w
õr�^¯�½ � �IxL�Ô� � �6wq����z�y���w���{A|LyN~��Ó~��s���LyN�r�Ix�{n�Lw¹y�wsv��I~�x¸~�} ¢�ñ �q��¯ ¢Vñ�ñ �q��z�v�v�yNwsv�zX{n�I~�x¿�
� ~X{nw¦{n�6wl|L�Iî�wsy�wsxL��w���w�{b�®wsw�x ��wVz���ynzX{NwZzX{���x6wsy¹{n�I��w��N�Vz � ws�´��wsy��N�L�q��wsz���yNzX{nwlz�{
~�xLw¬¯b�L~��Ly�{n�4�qw����Vz � w��T£¤��� �I{N�l�[�Á|�zX{nz6ºL~�xLw¬¯b�L~��Ly z���wsyNz�v�ws|�|�zX{nzq|6~�w�� x6~�{ v��I��wAz�x

Ê 



z����s�LyNzX{nwr�4x6|L�4�szX{n�I~�xl~�}	��~����N�I� � w � �4xL�q�s~�x6v�ws��{n�4~�x¿ºL� �L�4�«���VzXx�~��s���Ly �4xZ�´�L�«���N��z �4� wsy
{n�I��w¤�N�Vz � ws���

� �Lw²��z�©��4���L� ��wVz��·yNzX{nwq~�} Ã�ñ � ¡ É �6�L�¦§¥z�v�v�y�wsv�z�{nws|�zX{�z � ~��jw�yA{N�4�qw¹�N�Vz � wd~�}
°��q�«ª z�xL|¸z²�q�4xL�I�´�L� ~X} ¢ ½6��� É �L�6��}�~�y�z�v�v�yNw�v�zX{n�I~�x�~2��wsy�½ Ã�ñ�ñ ��ws�s~�xL|L�q§ ¢ �L~��Lynª
�4x6|L�4�szX{n�IxLv²zX�L�LyN~V©��4��zX{Nw � ����°��ý|6yN~��·�IxÒ{n�Lw���wsz���yNzX{nwX� � �Lw¹ynz�{n�4~�~�}T��z�©��4�´�L� {N~
�q�4xL�I�´�L���wsz���yNzX{nw¹�I�A°·¡ ¢ ºÿ� �6�4�«�Ó�4xL|L�I�VzX{Nws��zlyNz��L�4|¸|Lw��VzV�¸~�}®��wsz��ÒyNzX{nwd�Ix�{n�L�I�
��z�y�{n�I�s� � z�y � �IxL�Ô� � �Lw²��z�©��4���L� w¬©6��ws�h{nw�|¶��wsz��¸ynzX{Nw�~�xµz�x�� � �IxL�Ò�®~�� � |���wqwsë¾��z �
{n~d�sz���z����I{b�¦~X}m{N��zX{ � �4xL�Ô� ± { �I�Å�4x�{nw�yNw���{n�IxLv¹{n~dxL~�{Nw�{n��z�{Å{n�Lwr��wVz���ynzX{Nw��4� ¼ �6��{ {n�Ly�wsw¬¯
ws�Iv���{n�q~�}Aõr� ¯�½ � �IxL���sz���z����I{b��� � ~�xLwÒ~X}�{n�Lw � �IxL�¾�Ò§¥»G�4v��LyNw Ã � ¢ ª¹yNwVzX�«�èw���wsxì��z � }
{n�6w²õr�^¯b½ � �4xL���Vz��Lz��s�Ø{b�¸zX{r{n�Lw�°l���Az�v�v�yNw�v�zX{n�I~�x·�4x�{Nwsy��Xz � � ± {A�4�rz����N�L�qws|Ó{n��zX{Az�{
��xLw�y�{n�I��wA�N�sz � w��q§¥�q�4�sy�~��Nw��s~�x6|L�«ª¬º�{n�Lw � �4x6���q�4v��¾{�z��«�L�Iw���w´{N�Lwdõr�^¯�½ � �4xL�Z�sz���z����I{b���
� �Lw�yNzX{n�I~µ~�}�°��q�²��wVzX�ãyNzX{nwÒ{N~ ¢�ñ�ñ ¯b�Nw��s~�x6|è��wsz�� ynzX{Nw��4��wsë¾��z � {n~µ{N�Lw�ynz�{n�4~�~�}
¢�ñ�ñ ¯b�Nw��s~�x6|¸§¨z�v�v�yNw�v�zX{n�I~�x²�Ix�{nwsy��Xz � ªÀ��wVz��qynzX{Nw[{N~�{n�Lw ¢ ¯b�L~��Ly®��wVzX��yNzX{nw´§¨»G�Iv��LyNw[½6�ó½�ªh�
� �L�I�^�IxL|L�I�VzX{Nws�^zAyNz��L�I|q|6ws�sy�wVz���w¤�Ixq��wVzX�¹ynzX{Nw }�y�~�� ¢�ñ�ñ ¯b��ws�s~�xL|²zXv�v�yNw�v�zX{N�4~�xdz�x6|�{n�6w
{nyNzXÕq�r�4���´�L�«���N�q~�~�{n�Lw�yÅ{n��zXxZ{N��zX{[zX{[°´�q� �4� �4��ws�s~�xL|¦�4x�{Nwsy��Xz � �

 ¿ß¨Û�ß¥ê�ÝLÞqçlámÝ�ê"!ÿàVß¥à�# ÚÔÞ%$²Ù'&)(*,+^ß¨á.-
� �Lw |�zX{nzA~�x¦õr�^¯ ¢2 � �IxL�¾�g�Åz��^�s~ �4� w���{Nws|d� �I{n�q�qwVz����LyNw���w�x¾{®��wsyN�I~�|d~�}Ñ°r�q� �I� �I�Nws��~�xL|
�N�I��� � z�yÿ{n~$õr�µ¯�½ � �IxL�A��wsz��N�Ly�ws�qwsx�{n���^õ�xLw�~�}�{n�Lw[õr�^¯ ¢2 §¥»G�4v��LyNw�½��óÊ¾ª � �4xL�¾�À��~�xL���4��{N�
~�}T½��d�[�j�s�¤���I��� � z�y�§¥�4x��N��zX��wVª ��wVz��Zynz�{nwA�s�Ly���ws�[�jw�yNw´� � ~�{N{Nws|Z}�~�y |L�Iî�wsy�wsx�{rõr�^¯ ¢�
� �IxL�¾�s� � �6w���wVz��¸yNzX{nw��¦§¥zX{�°��q�$�Ix¾{Nwsy���z � ª[}�~�yAz �I� õA�^¯ ¢2 � �4x6�����®wsy�w¦xL~�{Nws|/� ¢ ½ � {N~
��w¦z��L�6yN~V©��4��zX{nw � � ¢ ��° É �L�6�¹z�xL|Ó{n�Lw�ynzX{N�4~�~�}���z�©��4�´�L� {N~Ò�q�4xL�I�´�L� ��wsz��¸ynzX{Nw
�4�rz � �N~�z��6�LyN~V©��4��zX{nw � ��{n�Lwd�Nz���wX� � �Lwsy�w��I�rzZ�q~�y�w¹v�ynz�|6��z � |Lw��syNwsz��Nwq�4x¸��wVz��ÒynzX{Nw
~�}[z � �IxL�ã§¨zX{qz�v�v�yNw�v�zX{n�I~�xµ�Ix�{nwsy��Xz � ~�} ¢�ñ�ñ �q�«ª´zX�´~��L��~��Nw�| {N~�{n�LwlyNz��L�I|¶|Lws��yNwVzX�Nw
�4x¸��wVz��·yNzX{nwd�IxÓ�Ø{n���[���j�²§¨zX{ ¢�ñ ���nªh�����I��� � z�y {n~Z{n�Lw�õr�^¯�½ � �IxL�¾�sº¿{n�6ws�Nw � �IxL�¾��|L~
xL~�{�yNwsz��«�¶{n�LwZõr�^¯ ¢2 � �4xL�¸�VzX��z��s�Ø{b�Ó~�} Ã���É �L�L�´}�~�y´°�����z�v�v�y�wsv�z�{n�4~�x��L��{¹�²zV�
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»	�4v��Ly�w�½6� ÊL¡TÖ	wsz��Zô zX{nw�~�xÒõr�^¯ ¢2 �Ñ�4x6�
yNwsz��«�Ò{N�Lw���z�©��4�´�6� � �4x6�¦�Vz��Lz��s�Ø{b�Òz�{�zq�´�L�«����x6wsy¤{N�4�qwA���Vz � w�� Ð¤zX|·z �4� �[�j�¤��w�wsx
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, Í ½ Ñ�¦6¿�©,¥	© Á ¦+¬�¦+¥�	Ñ�¨,¤�À�xÃ�¦>£D¥4¦M©(¬	¦�¥�¬�Ñ�©,ªx¬	Ñ�¦=¬�Ñ�¨,¤��©,ª1�¨,®Y©5¤1ª�¢�¬�Íw�-"�$�$!N'& ò/. Ï
)�+4Í
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õ�ª�¿�¤H¬0¨(®S¬	Ñ�¦ æ=ç � �ø¥	¦+8�¤�¢�¥4¦�=¬�Ñ�¦�¢�ª�¢�¬	¢Ê©,Ào¿�©,¥	© Á ¦�¬�¦+¥�§,©(À�¤�¦+0©(ª��õ%*�¾Å§(©,À�¤1¦��¬�¨xÃ}¦
Á ©(¬�ÎÆÑ�¦+�Í æ À�À�¬�Ñ�¦�õ%*�¾G§,©(À�¤�¦+{ÎM©(À�Î�¤1ÀÊ©(¬	¦�Â®¯¥4¨ Á ¬�¥	©,Î�¦�©(¥	¦�¦+ª�¬�¦�¥4¦�;©,{©,ªT¢�ª�¿1¤1¬0¬	¨
¬�Ñ1¦ æ=ç � ��Í ½ Ñ�¦+¥	¦�©,¥	¦³©,¥	¨D¤1ª� ü  D D Â¿}¨D¢�ª�¬	�Ò«Ñ�¢�ÎÆÑ ¢��®^©,¢�¥	À�°É©·À�©,¥	£D¦]�©(¬�©·	¦+¬�¬	¨
Ã}¦ Á ©(¬	ÎÆÑ�¦��Í ½ Ñ�¦�¨DÃ��4¦�Î�¬�¢�§D¦�®¯¤�ª�Î+¬	¢�¨Dª21·¢��¬�¨ Á ¢�ª�¢ Á ¢��+¦6¬	Ñ�¦ Á ©�ÓH¢ Á ¤ Á Á ©,£Dª�¢�¬�¤��¦
Ã}¦+¬�ÒS¦�¦�ªQ¬�Ñ�¦'õ%*<¾ £D¦+ª�¦�¥	©(¬�¦+�¤�4¢�ª�£>¬�Ñ1¦ æ�ç � �³¿�©,¥�© Á ¦�¬�¦�¥�§(©,À�¤�¦�#©,ª��¬�Ñ1¦Põ%*<¾ ®¯¥	¨ Á
¬�¥	©,Î�¦(Í
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½ Ñ�¦³¿1¥	¦�¿1¥	¨�Î�¦�4	¢�ª�£T¨,®>©,ªô¨D¿1¬�¢ Á ¢��M©(¬	¢�¨DªT¿1¥	¨DÃ�À�¦ Á ÎM©(ªøª�¨,¬�¥	¦�4¤�À�¬�¢�ªô©Â	¤�Ã14¬Æ©(ª�¬	¢Ê©,À
¥	¦+�¤�Î�¬�¢�¨,ª�¨,®�¬�Ñ�¦PÎ�¨ Á ¿�¤1¬�©(¬�¢�¨Dª�Ã�¤1¬S¢�#ª�¦�Î+¦�		©,¥4°5®¯¨D¥#	¨DÀ�§�¢�ª�£>¬�Ñ�¦'¿�¥4¨DÃ�À�¦ Á Í ½ Ñ�¦'¢�ª�¢�¬�¢�©,À
§(©,À�¤1¦�«®¯¨D¥'¬	Ñ�¦{è(ªHï ü ¿�©,¥	© Á ¦�¬�¦+¥	 Á ¤�4¬PÃ}¦{¦�ª�¬	¦�¥	¦+�Í ½ Ñ�¦ æ�ç � �º¢�«	¦+¬±ï�¤�¿]¬�¨�ÎÆÑ1¨H¨D4¦
¬�Ñ1¦P¢�ª�¢�¬	¢Ê©,ÀH¿�©,¥�© Á ¦�¬�¦�¥�§(©,À�¤1¦��¤�	¢�ª�£{¥	©,ª��¨ Á@Á ¦�¬�Ñ�¨��Ï�Ã�¤1¬#¬�Ñ�¢�#©,À�À�¨lÒ«�¬	Ñ�¦P¿}¨D4	¢�Ã1¢�À�¢�¬�°
¨,®Y£D¦�ª�¦+¥�©(¬	¢�ª�£Q¢�ª�¢�¬�¢�©,À�¿�©(¥�© Á ¦+¬	¦�¥	�¬	Ñ�©(¬ Á ¢�£DÑ�¬PÀ�¦M©,Ç¬�¨5ª�¨Dª�ï�Î�¨,ª�§,¦�¥4£D¦�ª�¬=4¨DÀ�¤1¬	¢�¨Dª�Í_^H¨�Ï
�¦+¿�¦+ª��¢�ª1£;¨,ª ¬	Ñ�¦ Á ¦�©,ª.©,¥	¥4¢�§(©,ÀP¥�©(¬	¦,ÏP¬	Ñ�¦�¢�ª�¢�¬�¢�©,À'§(©,À�¤�¦�Ç©(¥	¦L	Î�©,À�¦+ ©(ª�.Î�¦�¥±¬Æ©,¢�ª
Ã}¨D¤�ª���©,¥	¦�©(¿�¿�À�¢�¦��Í ½ Ñ�¦�¥4¦Ç©,¥	¦a`Bè(ª>`»¿�©,¥	© Á ¦�¬�¦+¥	{¢�ªT���³�¢�4¬	¥	¢�Ã1¤1¬�¢�¨Dª/ù¯ª]$3 Dú�ÍLõa®
` ª>`�¢�>¨H1�Ï»4¦+¬0Ã�¨,¤�ª��6¨Dªôù �Pb��� ú=©,¥4¥	¢�§,©(ÀE¥�©(¬	¦Q¿�©,¥�© Á ¦+¬	¦�¥464¤�ÎÆÑÂ¬	Ñ�©(¬6¦M©,ÎÆÑF¨,®w¬	Ñ�¦ Á
¢�cÀ�¦�4�¬�Ñ�©,ªº¬�Ñ1¦ Á ¦�©,ª;©,¥	¥4¢�§(©,Àw¥	©(¬�¦(Í ½ Ñ�¦�Òw¦+¢�£DÑ�¬	5Î+¨D¥	¥4¦�4¿�¨Dª1�¢�ª�£L¬	¨F©(¥	¥	¢�§(©,Àw¥	©(¬�¦+
À�¦+	4¦�¥�¬	Ñ�©,ª Á ¦M©,ª�Ï}	Ñ1¨D¤�À�LÑ�©!§,¦{ÒS¦�¢�£,Ñ�¬	=£D¥	¦�©(¬�¦+¥P¬	Ñ�©,ª üWc è�Í ½ Ñ�¦�¥4¦�±¬>¨,®E¬�Ñ1¦c©,¥	¥4¢�§(©,À
¥�©�¬�¦�¿�©(¥�© Á ¦+¬	¦�¥	�ù � & �� úP	Ñ�¨,¤�À�³Ã}¦�4¦+¬>	¤1ÎÆÑ�¬	Ñ�©(¬P¬�Ñ�¦�°L©,¥4¦ Á ¨D¥	¦6¬�Ñ�©,ª Á ¦M©(ªL©,¥	¥4¢�§(©,À
¥�©�¬�¦0Ò«¢�¬�Ñx¬�Ñ�¦+¢�¥'Î�¨D¥4¥	¦�4¿�¨,ª��¢�ª1£QÒS¦�¢�£,Ñ�¬	�	¦�¬�¬	¨QÒS¦�¢�£,Ñ�¬�À�¦+	P¬	Ñ�©,ª üPc èHÍ«õa®_` ª>`�¢�P¦�§D¦+ª�Ï
Ñ�©,À�®�¨,®�¬�Ñ1¦c©,¥	¥4¢�§(©,Ào¥�©(¬	¦��4Ñ�¨D¤�À�LÃ�¦{	¦+¬�£D¥	¦�©(¬�¦+¥�¬�Ñ�©(ª Á ¦�©,ªL©,ª�L¥4¦�±¬>	Ñ�¨D¤1À�³Ã}¦�	¦�¬
À�¦+	4¦�¥<¬�Ñ�©,ª Á ¦�©,ª�Í ½ Ñ�¢�«©,À�À�¨lÒ« æ=ç � �F¬	¨cÎÆÑ�¨D4¦ Á ¦M©(ª�¢�ª�£(®¯¤�À�§(©,À�¤�¦��©(ª�Ç£D¦+¬'©�£D¨�¨�
4¬�©,¥4¬	¢�ª�£�¿}¨D¢�ª�¬<®¯¨,¥�¨D¿1¬�¢ Á ¢��M©(¬	¢�¨Dª�Í
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æ ÀÊ©(¥	£D¦]ª�¤ Á Ã�¦+¥�¨,®6¢�¬	¦�¥�©�¬�¢�¨,ª�QÒ«¢�¬�Ñ.�¢�2�¦�¥4¦�ª�¬�¥	©,ª��¨ Á 	¦+¦��x¤�	¦+.¢�ª/	¦�¬	¬	¢�ª�£T¬�Ñ1¦
¿�©,¥	© Á ¦+¬�¦+¥E§(©,À�¤�¦+�£D¢�§,¦�#©=Ã�¦�¬	¬	¦�¥ Á ©�¬�ÎÆÑcÒ«¢�¬	Ñ�¬	Ñ�¦«¥	¦�©,À1¬�¥	©(Ð5Î«õ%*�¾.¬	¥�©,Î+¦'�©(¬Æ©�§(©,À�¤1¦��Í
½ Ñ�¦�¨D¤1¬	¿�¤1¬6¨,®#¬�Ñ�¦ æ�ç � �ô¨D¿1¬	¢ Á ¢��M©�¬�¢�¨,ªxÒ«¥4¢�¬�¦+>�©(¬Æ©�¢�ª�¬	¨x©�:�À�¦c¢�ª æ�ç � �ô®¯¨D¥ Á ©(¬
ù
©c4¿�¦+Î�¢�:�Î6¿�©(¬	¬	¦�¥	ªÇ®¯¨D¥�±¬�¨D¥4¢�ª�£�¿�©,¥	© Á ¦+¬�¦+¥<§(©,À�¤�¦+Æú\Í ½ Ñ�¦0¨,¤1¬�¿�¤H¬':�À�¦=¢��¿�©,¥	4¦�x¤�	¢�ª�£
¬�Ñ1¦gfih�jº¿1¥	¨D£D¥	© Á ¬�¨F£D¦+¬5¬�Ñ1¦�� . ¿�©,¥�© Á ¦+¬	¦�¥�§(©,À�¤�¦+Q¢�ªô©k` Á ©(¬	ÀÊ©,Ãº¢�ª1¿�¤1¬�®¯¨D¥ Á ©(¬l`�Í
½ Ñ�¦�§(©,À�¤�¦�w©,¥	¦'¤�4¦��¢�ªQ£D¦�ª1¦�¥�©�¬�¢�ª1£�õ%*<¾�¿�À�¨(¬��¬�¨{Î+¨ Á ¿�©,¥	¦'¬�Ñ�¦PÃ�¦+4¬ Á ©(¬	ÎÆÑ�Ò«¢�¬	Ñ�¬�Ñ1¦
¨D¥4¢�£D¢�ª�©,À�¬�¥�©(Î�¦>õ%*<¾�Í
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m ¢�£,¤�¥	¦ , ÍÀõon�pw¤�¥±§D¦+'®¯¨D¥ ç ©(¬�ÎÆÑ�¢�ª�£�¬�Ñ�¦6�«¦M©,À ½ ¥�©(Î�¦>õ%*<¾�¤�4¢�ª�£ æ�ç � �
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½ Ñ�¦<¨,¿1¬�¢ Á ¢��M©(¬	¢�¨Dª>¿�¥4¨DÃ�À�¦ Á Ñ�©,Y¿�¥	©,Î+¬	¢�Î�©,À�À�°>ª�¨DªHïa¤�ª�¢�8�¤�¦S	¨DÀ�¤1¬�¢�¨Dª�ù¯¢�Í ¦S¬	Ñ�¦�¥4¦«©,¥	¦ Á ©,ª�°
§D¦+¥4°6�¢�2�¦+¥	¦�ª�¬o	¨,À�¤1¬	¢�¨Dª��Ñ�©M§�¢�ª1£�©,À Á ¨,4¬�¬	Ñ�¦S	© Á ¦�§(©,À�¤�¦�¨,®1¬	Ñ�¦#£D¨�©,À,®¯¤1ª�Î+¬	¢�¨Dª�ú\Í ½ Ñ1¦�¥	¦\ï
®¯¨D¥4¦<©P£,¥�©,¿�Ñ1¢�ÎM©(À�¬	¦�ÎÆÑ�ª1¢�8�¤�¦<Ñ�©(YÃ}¦�¦�ªc¤1	¦�0¬�¨�¿�¥4¨!§H¢��¦<©'¤�ª�¢�8�¤1¦w	¨,À�¤1¬	¢�¨Dª0Ñ�©M§H¢�ª�£�4¨ Á ¦
©,�1¢�¬�¢�¨Dª�©,ÀH¿�¥	¨,¿�¦+¥4¬�¢�¦�+ÍYðÂ¦'ª�¦+¦��¬	¨04¨ Á ¦+Ñ�¨!Ò Á ¦M©,4¤�¥	¦'Ñ�¨!Ò/£D¨�¨Hc¬	Ñ�¦P¦+4¬	¢ Á ©(¬�¦+S©(¥	¦,Í
��ª�¦'¿�¨D4	¢�Ã�¢�À�¢�¬�°�¢�#¬	¨0Î+¨ Á ¿�©,¥	¦«¬�Ñ1¦Põ%*<¾XÎ+¤�¥4§,¦�¨,®�¥	¦M©(À�¬	¥�©(Ð5Î'Ò«¢�¬�Ñ�¬�Ñ�©(¬w¨(®�¬�Ñ�¦'£D¦+ª�¦�¥%ï
©(¬	¦�³±°Hª�¬	Ñ�¦+¬	¢�Î0¬	¥�©(Ð5Î6¬�¥�©(Î�¦,Í ½ Ñ�¦0Ñ�¢�£DÑ1À�¢�£,Ñ�¬	¦�xÎ�¤�¥±§D¦+=¢�ª m ¢�£D¤1¥	¦ , ÍB²Q©,¥	¦68�¤�¢�¬	¦{Î+À�¨D4¦
¢�ªL4Ñ�©,¿}¦�©(¬=À�¨lÒS¦�¥>©(£D£D¥	¦+£�©(¬	¢�¨Dª]¢�ª�¬�¦+¥4§(©,À�+Í���ª�¦c¨(®#¬	Ñ�¦cÑ�¢�£DÑ�À�¢�£DÑ�¬�¦+³Î�¤�¥±§D¦+>Ò«¢�¬�ÑL¬�Ñ1¦
À�¦�©,4¬>¨,Ã��4¦�Î�¬�¢�§,¦c®¯¤�ª�Î+¬	¢�¨DªL¢�=ÎÆÑ�¨D4¦�ª�¬�¨ÇÃ�¦�¬	Ñ�¦�Î�À�¨D	¦+4¬ Á ©(¬�ÎÆÑ�Í ç ©(¬�ÎÆÑ1¢�ª�£�¬�Ñ1¦�§,©(À�¤�¦+
©(¬�¬�Ñ1¦] Á ©,À�À�¦+¥c©,£D£D¥4¦�£�©�¬�¢�¨,ªTÀ�¦+§,¦�À� Á ©,Ì(¦�5	¦�ª1	¦³©(5¬	Ñ�¦Çõ%*�¾�§(©,À�¤�¦+5©,¥	¦ÇÃ�©,4¦�É¨Dª
¬�Ñ1¦5Î�©,À�Î+¤�ÀÊ©�¬�¢�¨,ª³¨,®w§(©,¥4¢Ê©,ª1Î�¦,Í�¾#©(¥	¢Ê©(ª�Î�¦c¦+4¬�¢ Á ©�¬�¦�6©,¥4¦�Ã�¦�¬	¬�¦+¥=Ò«Ñ�¦�ª�¬�Ñ�¦+¥	¦Q©,¥	¦ Á ¨D¥	¦
ª�¤ Á Ã}¦�¥>¨,®w¿�¨D¢�ª�¬�5ù< Á ©,À�À�¦�¥=©(£D£D¥	¦+£�©(¬	¢�¨Dª³À�¦+§,¦�À�>Ñ�©M§,¦QÀ�©,¥	£D¦c4¦+¬0¨,®S¿�¨D¢�ª�¬�Æú\Í�^H¦�Î+¨Dª�
¿}¨D	4¢�Ã�¢�À�¢�¬�°>¢�»¬	¨=Î�¨Dª�4¢��¦+¥Y¬�Ñ1¦<8�¤�¦�¤�¢�ª�£=Ã}¦�Ñ�©M§�¢�¨D¥E©,ª�cÎ�¨ Á ¿�©(¥	¦S¬	Ñ�¦�8�¤�¦�¤1¦<Ò«¢�¬�Ñ Á ¨��¦�À
©,«¢�ª1¿�¤1¬MÍ ½ Ñ1¦68�¤�¦+¤�¢�ª1£QÃ}¦�Ñ�©M§�¢�¨,¥�¢���¢�	Î�¤1		¦+�¢�ªxÎÆÑ�©,¿1¬�¦+¥ î Í
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õ%*<¾X�¦+¥	¢�§,©�¬�¢�¨,ª5¢�ª�§D¨DÀ�§D¦��¬�Ñ1¦PÎ�©,À�Î+¤�ÀÊ©(¬	¢�¨Dª�¨,®�õ�ª�§D¦�¥4	¦=��©,¿1ÀÊ©,Î+¦«¬	¥�©,ª14®¯¨D¥ Á ©,ª��¢�ª�¬�¦�£,¥�©,À
¨,®�¬�Ñ1¦'¥4¦�4¤�À�¬�Í ½ Ñ�¦+¥	¦«¢��©�¿}¨,¬�¦+ª�¬�¢Ê©(À��¢�Ð5Î+¤�À�¬�°0¢�ªcÎ�©,À�Î+¤�ÀÊ©(¬	¢�ª�£P¬�Ñ�¦�¢�ª�§,¦�¥4	¢�¨,ª5¨(®���©,¿�À�©,Î�¦
¬�¥	©,ª�±®¯¨D¥ Á ¢�ªFÎ�©,	¦5¨,®<õ%*<¾G�¦�¥4¢�§(©(¬�¢�¨Dª�Í ) ¨,¬0©,À�À���©,¿�ÀÊ©(Î�¦c¬�¥	©,ª�4®¯¨,¥ Á 6Ñ�©!§,¦�¢�ª�§,¦�¥4	¦�+Ï
¦�4¿�¦+Î�¢�©,À�À�°t¢�ªÇ¬�Ñ1¦0�¦+¥	¢�§,©�¬�¢�¨,ªx¨(®Eõ%*<¾�Í ½ Ñ�¦{1¦�¥	¢�§(©(¬�¢�¨DªÇ¢�ª�§D¨DÀ�§D¦+P¿}¨DÀ�°�ª�¨ Á ¢�©,À�S¢�ªxÃ�¨,¬	Ñ
�¦+ª�¨ Á ¢�ª�©(¬	¨D¥o©,ª�0ª�¤ Á ¦+¥�©(¬	¨D¥oÒ«Ñ1¢�ÎÆÑ�ª�¦+¦��¬	¨�Ã}¦S®^©,Î�¬�¨D¥4¢���¦+{¿�©(¥4¬�¢�©,À�À�°P¬	¨�©,¿1¿�À�°6¢�ª�§,¦�¥	4¦
��©,¿�À�©,Î�¦>¬�¥	©,ª�4®¯¨,¥ Á �Í ½ Ñ�¨D¤�£,Ñ³ª�¨,¬�¢ Á ¿�¨D4	¢�Ã�À�¦(Ï�©,ªL©,ª�©,À�°�¬�¢�ÎM©,À�¦\ÓH¿�¥	¦+		¢�¨DªL¢�'�¢�ÐQÎ+¤�À�¬
¬�¨0�¦�¥4¢�§,¦�®¯¨D¥S�C�>Ò«¢�¬�Ñ�ª�$ � Í ½ Ñ�¦�¥4¦=©,¥4¦�©0ª�¤ Á Ã�¦+¥w¨,®�ª�¤ Á ¦�¥4¢�Î�©,À�¢�ª�§D¦+¥		¢�¨Dª Á ¦+¬	Ñ�¨H1
Ã�¤1¬»¬�Ñ�¦�°{¥4¦�8�¤�¢�¥	¦w¿1¥	¦�ï�©,	4¢�£Dª Á ¦+ª�¬»¨,®�§(©,À�¤�¦�o¬�¨P¿�©,¥�© Á ¦�¬�¦�¥4�Í ½ Ñ�¢�»¥	¦�±¬�¥4¢�Î+¬	Y¦�§,©(À�¤�©(¬	¢�¨Dª
¨,®}¬�Ñ�¦�Î+¨D¥	¥4¦�Î�¬Sõ%*<¾ ©,E¬	Ñ�¦«ª�¤ Á ¦+¥	¢�Î�©,À1¢�ª�§D¦�¥4	¢�¨Dª��¦ Á Ã}¦�5©,4	¤ Á ¿1¬	¢�¨Dª�«- �y� Ä�¬�Ñ�©(¬EÎ�¨D¤�À�
©(2�¦�Î�¬<¬�Ñ�¦=õ%*<¾�§(©,À�¤�¦��¥	©,4¬	¢�ÎM©(À�À�°,Í ½ Ñ�¢�wÒw©,<¬�Ñ�¦=¥4¦M©,4¨Dªt¬�Ñ�©(¬<ÒS¦=�¢��ª�¨(¬«©(¬	¬	¦ Á ¿1¬w¬	¨
©,ª�©(À�°���¦=Ñ�¢�£DÑ�¦+¥�¨D¥	�¦+¥	'¨,®»Ñ�°�¿}¦�¥4¦�ÓH¿�¨,ª�¦�ª�¬�¢�©,À�Í
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Æ ¢�£DÑkÇ	¿}¦�¦�Éª�¦+¬�ÒS¨D¥4ÌNÇQÒ«¢�À�ÀwÃ�¦x¥	¦TÈ�¤1¢�¥	¦+É¬	¨FÎ�©,¥	¥±°;©�Ã�¥4¨�©,;¥�©,ª1£D¦Ç¨,®�¬	¥�©(Ð5ÎxÎ�ÀÊ©'ÇÉÇ	¦TÇ
¥�©(ª�£D¢�ª1£«®¯¥4¨ Á Ã�¤�¥GÇ4¬�°,Ï,§(©,¥	¢�©,Ã�À�¦�Ã1¢�¬�¥�©�¬�¦�¬�¥�©�ÐQÎ�¬�¨tÇ Á ¨�¨,¬�Ñ�Ï�Î�¨,ª-Ç4¬�©,ª�¬Y¥	©(¬�¦�¬�¥	©(Ð5Î,Ï(Ò«Ñ1¢�À�¦
Ç�©�¬�¢�Ç±®ì°�¢�ª�£�¬�Ñ1¦ËÊ�¨�^L¥	¦TÈ�¤�¢�¥4¦ Á ¦�ª�¬SÇ+Í ç ¤1À�¬�¢�¿�À�¦0¬�¢ Á ¦�Ç4ÎM©,À�¦�¬	¥�©(Ð5Î�¢�Ç=ÎÆÑ�©,¥�©,Î�¬�¦+¥	¢�Ì+¦�FÃ�°
Î�¨,ª-Ç	¢��¦�¥	©,Ã�À�¦ÎÍ�¤�Î�¬�¤�©�¬�¢�¨,ª-ÇS¢�ªQ¬	Ñ�¦P¬	¥�©(Ð5Î'¥�©(¬	¦,Ï�Òw¦+À�À�©,Ã�¨!§,¦�¨D¥#¤�ª��¦+¥S¬	Ñ�¦�©M§D¦+¥�©,£,¦�¥�©�¬�¦,Ï
¨!§D¦+¥_Ç	¦+§,¦�¥	©,À�¬�¢ Á ¦�Ç	Î�©,À�¦TÇ�Í�pwÑ�©,¥	©,Î+¬	¦�¥4¢�Ì�¢�ª�£�¢ÏÇ<¢ Á ¿�¨,¥4¬Æ©(ª�¬#¢�ª��¢ Á ¦�ª-Ç4¢�¨Dª1¢�ª�£0©,ª���¦TÇ	¢�£Dª
®¯¨D¥=Ç	¤1ÎÆÑô¬�¥	©(Ð5Î,Í½ÐP¦lÇ	¢�£Dª;¥	¦lÈ�¤�¢�¥	¦TÇQ�¦�¬�¦+¥ Á ¢�ª�¢�ª�£�À�¢�ª1ÌÂÎM©(¿�©,Î�¢�¬�¢�¦lÇ�ÏSÃ�¤oÑ�¦�¥ÀÇ	¢ÏÌ�¢�ª1£F©(ª�
¿�¥4¨HÎ+¦lÇÉÇ4¢�ª�£�ÎM©,¿�©(Î�¢�¬�°�¨,®#Ç4Ò«¢�¬	ÎÆÑ�¦lÇ+Í�õa¬0Ñ�©iÇ0Ã�¦+¦�ª�Ç	Ñ1¨lÒ«ª}Ò � , ÄS¬	Ñ�©(¬�Ç	¦�À�®Êï/Ç4¢ Á ¢�ÀÊ©(¥�¬�¥	©(Ð5Î
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Y\l-Ç�elÈ8smeOl2nS�Hz\¿�nS³meO[�exw�Çqg
È8smeOsDe(�msDwi�ij�Î½sm�L�He�gkjmwHlmyxnPY^³mwHy\³6jmeO�ig�z*Ç(èZ³�sDlmjm[Sedj-Ç�YkuúÇ�eO´OYklmj-Ç�ì�uZY\[��-YknP³�¸

¹ �Dn�gkwHlmwilDy���gk[Pgr��enPeO[GÇ�uZY\[�nP³meI'�Ï��8zC�¤grnS´�³mwilDy Ð Ð�Àçw�Ç�gkj@pkgrl8nPgky\edY\s-Ç�giÇ�wHn�´Ogkl
´OYk[S[Sed´dnS�HzVeTÇ�nPwH�¤g�nPe¥nS³me=È�sDeOsmwHlmyµ�-eO³mg=p�wHY\[KYku�nP³me^[SeOgk�NnS[Pgk´dek¸ Ð Ð�À¢wÏÇ�gkl�wi�§�<Y\[�n�gkl2n
u#gk´nPY\[�uZY\[vykeOlmed[PgrnSwilmy�gÎÇSeO�Gu{Î/Ç�wi�§wi�{gr[�nS[Pgrº§´;·�wHnS³��m[SedjmeTæ�lDeOjx�-e�gk¦q[PgrnSe�´�³mgk[Pgk´nPed[Sw�Ç�nPwH´lÇO¸

ñ�Ò ) Ò ) Ô Õ ÖB×�Ø@ÙÛÚ6Ü;ÝmÜ�Þ»ß�Ø@ß�Ýmà�áPÝDâ�Þ ñ�ßvò�Ým×�à8Ø@×�ó�à

¨�³mY\sDy\³ÂnS³me Ð Ð�À¢wÏÇh��grnP´�³medjª�D[Sedn�n½z¼·teO�i�;soÇSwilDyL³meOsm[�w�Ç�nPwi´TÇO¿v·te§´OgklÂ´OY\lm´d�ismjDexuZ[SY\�
È8smeOsDwilmyBgklmgk�HzNÇSwÏÇ�nS³�grn¤nS³me¼y\edlmeO[SgrnPedjônP[Sgk´Oe¼´OgklmlmYrnL�<e�ggÇSsm�oÇ�nPwGnPsDnSe�uZY\[§nP³me¼[�e�gk�
nP[Sgk´Oer¸

Ã [SY\�õnP³Deh�<eOgk¦§[PgrnSeh´Osm[�p\e§è Ã wiy\sD[Se�ém¸ í ì¿@·teh´OgklLelÇ�nPwi��grnSe}nP³DeíÈ8smeOsmwHlmyx�-eO³�g�p�wiYk[
YkuInP³me�y\edlmeO[SgrnPedj�'�Ï�j�grnPgD¸õË ÇSwHlmy\�ie¼prgk�Hsme¼YkuInP³DeÂ�§e�grlojDeO�{g�zög�n�êyÓ2÷ �HY2gkj�wÏÇ
´�gr�i´OsD�{grnSeOj6uZY\[�nP³meIy\eOlDeO[Pg�nPeOj¼'^Ï�nP[Sgk´Oe(gklmjµ´OY\�§��gk[�eOj6·�wHnP³�nP³meI�§e�gkl�jmeO�ig�z6Yku|nP³De
[SeOgk��nP[Sgk´Oer¸;¨�³meIjmeO�ig=zC´�³�gk[Pgr´dnPed[SwÏÇ�nPwH´lÇ�gk[�eIgiÇ�uZY\�i�HY/·ÎÇd¿

êyê



Ç
Y\lmjmwGnPwiYkl ÌµeOgkl«è�Ç�ì È�nPj¹Ðqedpªè�Ç�ì
'�Ï}¨�³medY\[SenPwH´�gk� ÓD¸ ÓDÅ\Å�é ÓD¸ ÓDÅ\ÅOé
'�ÏqÈ@wi�¥sm�{grnSwiY\l ÓD¸ ÓDÅ\Å�é ÓD¸ ÓDÅ\ÅOé
é�eOgk�v¨1[Pgk´de¥È�wi� Å�é\øDÅ Å/Äkø ê
Æ ed[SehnP³DeO[SeKwÏÇ�y\Y�Y@j6gry\[SedeO�§eOl2n��-edn½·teOeOlµgkl�gr�HzNÇSwÏÇ�gklmjLÇSwH�xsm�igrnPwHY\l�[�elÇ�sm�HnÉÇ�uZY\[
nP³De

'�Ï^��Y�jmeO� ¿|�msDn�nS³meL�§e�gklBgklDjkÇ�n�gklDj�gk[SjBjmep�w{grnSwiY\l«Yru}nS³meL[SeOgk�tnS[Pgk´delÇ§gk[SeËÇSedpkeO[Sgk�
Y\[�jmeO[GÇ�Yru���gky\lmwGnPsmjDe��{gk[�y\eO[~nP³�gkl^nP³De�´OY\[�[SelÇ��<YklmjmwilDyIprgk�HsmelÇ;Yku�'�Ï���Y�jmeO� ¸~¨�³DeO[Se}gk[�e
wil*æ�lmwHnSe�Ç�Y\�is@nPwiYkl-ÇtnSYx�¤g�nP´�³¤nS³me Ð Ð�Àù�msDn�gx´OY\[�[SeO´n_ÇSYk�isDnSwiY\l�w�ÇtnS³�grnt·�³mwi´�³L´dY\[S[�eO´dnS�Hz
��grnP´�³meTÇtnS³me}�-eO[�uZY\[S��gklm´de}´�³mgk[Pgk´nPed[Sw�Ç�nPwH´lÇO¸�ðKwHpkeOlK¾�s-Ç�n�nP³me}��eOgkl¤Yru�nP³me�nP[Sgrº§´}nS[Pgk´de
gklmj�nS³me�´OeO�H�D´dY\sml2nSÇ��<ed[úæD¶@eOj§wil2nPed[�prgk� ¿knP³med[Se�w�ÇNlmYIgk´O´dsm[PgrnSe��m[SY�´Oedjmsm[Se�nSYKjmednSeO[S�§wilDe
nP³DetÇ�Y\�is@nPwiYkl^nS³�grn���grnP´�³DelÇ�nP³me��-eO[�uZYk[S��gklm´Oe�´�³mgk[Pgk´nPed[Sw�Ç�nPwH´lÇ��<ed´�gksoÇSe�nP³me�y\eOlDeO[Pg�nPwiYkl
YkuãÇ�z@l2nS³mednSwi´�nP[Sgk´OeTÇ|w�Ç;g}[PgklmjDY\�ç�D[SY�´OelÇGÇO¸�È@wHlm´Oet·
e�´OgklmlmYkn|y\s�gk[Sgkl2nPeOetnP³�grn|�¤grnS´�³mwilDy
[SeOgk�;nP[Sgk´Oe Ð Ð�À£·
Yksm�ijª�¤grnS´�³ªnS³me��-eO[�uZY\[S��gklm´de�[�elÇ�sm�HnÉÇO¿N�-eO[�uZY\[S��gklm´de§nSelÇ�nSÇ�Ç�³mY\sm�Hj
�-eIjDY\lme�Y\l�gk�i�<nP³mYyÇ�eàÇ�z�l2nP³menPwi´�nP[Sgk´OeTÇ�nP³�grn���grnS´�³6nS³me�[SeOgk��nP[Sgk´Oe Ð Ð�Àx¸

¬^ú�û °Éü�¯ü�ýKþIÿ�²������ ü��	��þI¯ü�±

Ð u¿ÇSed�Hu{Î/Ç�wi�§wi�igk[SwGn½zxw�ÇtlmYkn�nPgk¦kedl6wil2nPY�´dY\l-ÇSwHjmeO[SgrnPwHY\l�¿�wHn
´�gklL�He�gkjCnSY�wil�gk´d´Osm[SgrnPeq´OY\lm´d�is@Î
ÇSwHY\l-ÇKwHlV�<ed[�uZY\[��¤gklD´Oe��§ednP[�wi´TÇO¸^È@YD¿�nP³me Æ sD[ÉÇ�n��mgk[Pgk�§ednSeO[K³�g'ÇK�<edeOlÂs-ÇSedjfwilVeprgk�is@Î
grnSwilmyxnS³me��<ed[�uZY\[��¤gklD´OeKYku~lmedn½·tY\[�¦NÇd¸ Ð n�·
giÇ��<ed�iwiep\edj6nS³�grn�³mwHy\³meO[ Æ sm[GÇ�n}��gk[Pgr��enPeO[
prgk�isDelÇ�[�elÇSsD�Hn�wHlC·
Y\[GÇSeàÈ8smeOsDwilmy��-eO[�uZY\[S��gklm´dek¸%é�eO´Oedl2n�gk�m�m[�Y2gk´�³meTÇ�Ò&ðDÅ�
	ÇS³mY=·teOj6nP³�g�n
È8smeOsDwilmyµ�<ed[�uZY\[��¤gklD´OelÇ(gk[�e§[�eO�igrnPedjªnPYµgLuZed·�wi�§�-Y\[�nPgkl2nhnPwH��e=ÇS´Ogk�ieTÇO¸C¨�³DeCgksDnS³mY\[GÇ
gk[�y\sme(nS³�grnqg�³mwHy\³med[ Æ sm[ÉÇ�nh��gk[Sgk�§ednPed[}��g�z��<e(giÇÉÇ�Y@´dw{grnSeOj�·�wGnP³¹ÇS��gk�i�HeO[_È8smeOsDelÇO¸qË
uZsmlm´nPwHY\lµwÏÇ�jmelÇ�´O[SwH�<edjµ·�³mwH´�³µ[�eO�igrnPeTÇ}�ms*Ñ�ed[tÇ�w�Ìdek¿�´�gk�mgk´OwGn½z6YkuN�Hwilm¦¤gklmj�nP³meÙÇ�nPgklmj�gk[�j
jmep@wigrnPwHY\l�¸ Ã Y\[¥eOgiÇSeLYru}soÇSek¿�·teL´�gk�H�tnP³DeCuZsmlm´dnSwiY\lBg'Ç�ï[�eO�Hedprgkl2nxnPwH��e�ÇS´Ogk�ie���è éN¨�ÈDì
uZsmlm´nPwHY\l�¸%éN¨�ÈLw�Ç�y\wGp\edl��2z
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BUFFER SIZING 

Ã wHy\sm[�eIÄ@¸ î�Æ%éN¨�ÈLuZsDlm´dnSwiY\l�¿oÌ2èZn�ì�gklmj�Ç
eO�H�	çvYyÇÉÇ

� ÷�øGù%þ�� 	�� ø� ÷VøGù è�Ä�¸ ê ì
·�³meO[�e � wÏÇtnP³Deq�msoÑ<eO[�ÇSwÏÌOek¿�� è������������ �"!$#%�'&2ì|w�Ç�nP³me}��eOgkl�nS[Pgrº§´}[PgrnSek¿ � ÷VøGù wÏÇ

Ç�nPgklmj�gr[SjVjmep@wigrnPwHY\l�Yru|nP³me¥j�grn�g¤gklmj � è��)( � ��ì}w�Ç�nP³me¥e¶@´OeTÇÉÇ�´�gk�mgk´OwGn½z\¸KÇ wÏÇ}nP³De
�-eO[S´deOl2n�gry\e�Ykutgk´dnSs�gk�~´�gk��gr´OwHn½zµYku��iwHlm¦ªè#´Ogk��gk´dwHn½z¹ÇS³�gk[�eOj��2zVg¤À}Ç�ì}�-eO´Ogks-Ç�e^·te^gk[�e
´OYkl-ÇSwHjmeO[�wilmy�nP³DeI´OgiÇSe�YkuNg�À}Ço³med[Sek¸�Ë}��ÇSYD¿�* þ �   (§¿-Ç�Y§·teIy\ednOÆ

� þ � ÷���� * ù
* è�Ä�¸ëê2ì

� ÷�øGù w�Ç��§wilmwH��wÏÌOeOjµ·�wHnP³ª[SeTÇS�-eO´dnInPY�nPwH��eCÇ�´�gk�He§nSY¦æ�lDjªnP³De�[�eO�ieprgkl2n(nSwi�§eCÇS´�gr�iek¸
Ë�Ç�éN¨�È�uZsmlD´dnPwHY\l�jmeO´d[Se�g'ÇSelÇh·�wGnP³µjmeO´d[Se�g'ÇSexwHl�ÇSwÏÌOeIYku;�ms*Ñ�ed[O¿<nS³me¥´deO�H�1�HYyÇÉÇ�wilD´O[SeOgiÇSeTÇ
·�wHnS³6jmeO´d[Se�g'ÇSwilDy��ms*Ñ�ed[tÇ�w�Ìdek¸

¨�³me�Ì\èZncì�uZsmlm´dnSwiY\lµ�m[Sedjmwi´nSÇqnS³me¥´deO�H�~�HYyÇÉÇqgk�m�m[�Y=¶@wH�¤grnSeO�Gz\¸ ¹ �oÇSeO[�p\exnS³�grnqnS³me�Ç�sm�
�m�HYknSÇ;wHl Ã wiy\sD[Se�Ä@¸ëîKgk�i�§YyÇ�n;�iY�Y\¦I�iwi¦re��§wi[S[�Y\[|wH�¤gkykelÇO¸¿Ì2è�ncìNy\wGp\eTÇ�nS³me�[Sedy\wiY\lx·�³DeO[Se�nP³De
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Ã wiy\sm[�e�Ä@¸ïðDÆ%çvYyÇÉÇ�î;[SY\�mgk�mwi�HwHn½z^uZY\[�È@ed�Hu{Î�È@wi�§wi�igk[�Ðhgrn�g

´Oed�i�<�iYyÇGÇ
·�wi�H�<[Sgk�mwijD�Hz§jmeO´d[SeOgiÇSe�Y\[
·�wH�i�-[Sed�¤gkwHlC´OYkl-Ç�nPgkl2n�giÇ
nP³DeK�msoÑ<eO[#Ç�w�ÌOeKwHlm´O[�e�giÇ�elÇd¸
Ð uqnS³me�´OeO�H���iYyÇGÇ§wÏÇ^jmeO´d[Se�g'ÇSwilDyª·�wHnS³Xg��ieTÇÉÇ�eO[§y\[PgkjDwieOl2n�giÇ^nP³me6�ms*Ñ�ed[�Ç�w�ÌOe�wilD´O[SeOgiÇSeTÇ
è�Å=ÄiÓyÓ�ÎPÅPÓyÓyÓyÓ}´OeO�H��ÇPì¿2wHn;·tY\sm�Hj��-e�gIwHlmedº§´dwieOl2n�nPYIwilD´O[SeOgiÇSe��ms*Ñ�ed[�Ç�w�ÌdelÇ�wil�nP³meÎÇ�·�wHnP´�³DelÇ
nPY=Ç�sm�m�-Y\[�n��msm[GÇ�n½zLnS[Pgrº§´k¸

ñ�Ò�+�Ò�Ó ,Âß.-�-0/¥â�à�à

Íªe�³�g�p\eµs-ÇSedjôË;¨�Ì nS[Pgrº§´µnS[Pgk´delÇ¤gklmjX�-eO[�uZY\[S�§eOj¨È8smeOsmwHlmy«grl�gk�HzNÇ�w�Ç§wil©Y\[Sjmed[§nSY
wil2pkelÇ�nSwiy2g�nPe¥nS³me�eTÑ<eO´n�Yku�ç¿étÐ»Y\lV´deO�i�~�iYyÇGÇO¸�Ë�ÇKec¶@�<ed´dnPedj�¿vnP³me�´deO�H�N�iYiÇÉÇh�m[�Y\��gk�Dwi�iwGn½z
jmed´O[SeOgiÇSeTÇVgiÇ6nP³meÂ�msoÑ<eO[¹ÇSwÏÌOeÂwilm´d[Se�g'ÇSelÇd¸ ¨�³mef�HYyÇÉÇ6�m[�Y\��gk�Dwi�iwGn½zôjmed´O[�e�giÇ�elÇaÇ�nPeOed�m�Hz
nP³DY\smy\³6�msoÑ<eO[�³�g'Ç�nS³meK´�gr��gk´OwGn½zCnPY§gk´d´OY\�§�§Y@j�g�nPe}nS³mY\s-ÇSgklmj-Ç�Yku~´Oed�i��Çd¸ Ã wHy\sm[SeIÄ�¸ëðxwÏÇ
nP³Deq�iYiÇÉÇ
�D[SY\��gr�mwi�HwHn½z�Ykuvg(À}ÇX·�wHnP³���eOgklLgk[�[SwGpkgr��[PgrnSeqYku~Ä@Å�ê\ð(´deO�i�ÏÇ�Ñ'Ç�eO´dY\lmjLgklDjC�iY2grj
Yku ê Ó2÷C¸�î;[SY\�mgk�mwi�HwHn½z�w�Ç�³mwiyk³ôèuÓD¸HÅ í ¿vnPYknPgk�;l8sm�x�-eO[IYku�´Oed�i�;´dY\sml2nSÇ(�<edwilmyµgk[SYksmlmjfÄiÓ
�§wi�i�HwiY\loÇ
wilµgCî�é¤³mY\sD[}�HY\lmy^nP[Pgr´Oe=ì�·�wHnS³�smlD[Se�gr�iw�Ç�nPwH´K�msoÑ<eO[�Ç�w�Ìde(Yku�ÅPÓyÓyÓyÓiÓ^´deO�H��ÇO¸ Ã Y\[
î~Ykw�ÇÉÇ�Y\l��D[SY�´OelÇGÇ}·�wGnP³¦ÇPgk�§e¥gr[S[SwGprgk��[Pg�nPeIgklmjµ�iY2gkj6u#gk´nPY\[d¿�wHn�·�g'Ç}Y\�oÇSeO[�p\edj¼nP³�grn�nP³De
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1�24365�798;:=<?>�@"AB8DCFEHGJI�K"LM8�C4KFN�LM2POQ2PCPE$7"RSE�TUEWVX2YT[Z\>^]=_a`bI6E$R
CPI$c9ced�79I6f�E$f�2PC424TgG	VhE$cjiD8D7kI	KlI67eCFE�79368mf�5onp8D7kcD<eqrZ�8W8�ns8�t�TuI�K"`bvBAw2PcXT[ZSE�TeT[Zo8xf�5onp8D7kc
y 8�8DR�8�RzE�T{T[Z�8)c�VX24T9tUZ�8DcXOW5�c�Trf|8uf�2P3$368D7%T9ZSE y T9Z�8ud�7k8DR�24t�T[8�R\f=G	T[79E$R�24T92PI y E$C~}M5o8D5�2 y 3
E y E�C4GMc924chE y RJck2POW5oCFE�T92PI y c�<�qrZo8uR�8D3$798D8uT9IxVXZ�24tUZJc98DCYKFNgck2POQ2PCFE�7924TgGx8�np8Dt�T[chd|8D7�KlI679O	E y t�8
2PcXR�8�T[8�79OQ2 y 8�Rzf^G\T[Z�8�CPI^E�R�I y T[Z�8�CP2 y�� <%��8;t�I y c924R�8D7k8DR�EQO	IMR�8�7[E�T98�C4I^E$R�c92YT[5SE�T92PI y
VXZ�8�798R�8�CFEHGMc0E$7k8�ckT92PC4C Zo2P36Z�KlI67;CPE$793$8	f�5�ns8�7Wc924iD8DcJ��1�24365�7k8J:M<�>M�U<zqrZ�24cxc92YT[5SE�T[2PI y 24c
tDI y c924R�8D7k8DR\T[I�R�8DOQI y c�T[79E�T[8uT9Z�8m798HE�CP2Pc�T[24tjtDI y R�24T92PI y ��>^]=_�CPI^E$R~�"VXZ�8D7k8)T[Z�8�798mtHE y f|8
367k8HE�T98D7XCPI6ckcD<
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¨�³mw4³�´�³mgk�DnPed[t´dY\lm´d�ismjme�³�nS³me�·
Yk[S¦�jmY\lDe�uZY\[|nS³me�nP³me�³SwP³�gklDj	³�sm����gk[�wP´Oe�³|nP³me�·tY\[S¦xuZY\[
uZsDnSsm[Se�e¶�nSeOl�³�wiY\l�³d¸ ¹ sm[�wilDwHnPwigk�|³�nPed�µ·
g$³�nPY�p�wP³Ssmgk�i�GzCwilo³S�-eO´dn�nS³mem³SeO�Gu{Îg³�wi�§wi�{gr[SwHn½z§grlmj
�msm[k³�nSwilme�³9³�grn|prgk[�wiY\s�³~nPwi�§e%³�´�gk�HeD³d¸NÍfe�nS³meOl^jmep�w{grnSeOj�nPYKjmYm³�Y\��etnP[Pg�º�´�edlmy\wHlmeOed[SwilDy
�2zLgklmgk�HzM´OwHlmy(nS³meK�-e�gk¦§[PgrnSeD³�YkuvnS³meK[SeOgk��lDedn½·tY\[S¦§nP[Pgr´Oehj�g�n�gD¸;Ë so³SeduZsD��[Sed�{grnSwiY\l�³�³mwi�
�-edn½·teOeOl¤�<eOgk¦x[Pg�nPe�grn�³mwHy\³med[�gklmj§�iY=·
ed[�gky\y\[�eOy2grnSwiY\l¥�iedpkeO�4³�·
g$³�jmeO[�wHpkeOj^nPY�´�gk�H´Osm�igrnPe
�-e�gk¦�[PgrnSe�grnr³S��gk�H�ieO[tgky\yk[SeOy\grnPwHY\lC�iep\ed��¸|ÍªeK´OY\lm´d�ismjDeOjLnP³�g�n�wHn�·tY\sm�HjL�<eKed[S[�Y\lmeOYks�³
nPY^´dY\l�³SwHjmeO[�nS³me��<eOgk¦C[Pg�nPe�grn�³mwHy\³meO[�gry\y\[Sedy2grnSwiY\lC�HedpkeO�P³�uZY\[�lDedn½·tY\[S¦L��gkl�gkykeO�§eOl2n�¸

Ç
Y\l2nPwHl�sDwilmy�nP³DeI·tY\[S¦¤Y\l�³�eO�Gu{Îg³SwH��wH�{gk[�wHn½z^grlmjzµb¶e·¥¿mnP³DeI´dY\lm´deO�Dn}Yku Ð ·�À`·
g$³}ec¶8Î
nPedlmjmedjXnPYªË;¨�Ì nP[Sgk´Oe�³�nSYªY\�o³SeO[�p\e�nS³me6pkgr[Sw{gr�mwi�HwHn½zªwilBnP[Pg�º�´r¸�¨�³me��-Y6³k³Swi�Dwi�iwGn½zªnSY
�§Y@jmed��³Sed�Hu{Î¸³Swi�§wi�igk[+nP[Pg�º�´��2z^�§e�gkl�³�Yku<³2z��<ed[Se¶@�-Y\lmedl8nSw{gk�-jmw4³�nP[�wi�ms@nPwiYklx·�g$³�g$³k³Se�³9³Sedj�¸
¨�³med[SeK·�g�³�gkl�grnSnSeO�§�Dn
nSY��¤grnS´�³LnP³me Ð ·�Àùs�³�wilmy�³medsm[Sw4³�nSwi´KgklDj�Yk�DnPwH��w4´�grnSwiY\l§��enP³@Î
Y�j�³O¸|Íªem³S³mY=·teOj6nP³�grn�g�³2z��<ed[Sec¶D�-Y\lmedl2nPw{gr�v��Y�jmeO�<Yku~Y\[Sjmed[�ðx´�gkl��-eKs�³Sedj�nSY��¤grnS´�³
Ð ·�À»uZY\[}g§uZe·_nPwi�§em³S´Ogk�ie�³KgklmjµeD³�nSwi��grnPeIjmed�{g�z�´�³�gk[Pgr´dnPed[Sw4³�nPwH´D³}gk�m�m[�Y�¶DwH�¤g�nPeO�Gz\¸�Íªe
�-Y\wil2nPedjLnP³�grn�´�³DY\wi´deIYruN��gr[Pgk�§ednSeO[9³�´Ogkl6³�g�p\e(g�jm[Pg$³�nPwH´Ke�¹<eO´dn�Y\l�º8smeOsDwilmy§gklmj��-e�gk¦
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[Pg�nPehnP³DY\smy\³ Ð ·�À���grnP´�³DeD³�·
ed�i�vg�n}�§Y6³�n�Yku~nS³meKnPwH��eu³�´�gk�HeD³d¸
Ëj³k³Ssm�§wilmyIgkl§e¶@�-Y\lmedl8nSw{gk��wHl2nPeO[�Î�gk[�[SwGpkgr�@jmw4³�nS[Swi�DsDnPwHY\l�jmeduZeOgrn[³;nS³me��msm[S�-Y6³�e�Yru��-eO[�Î

uZY\[��¤gklD´Oe�epkgr�is�grnSwiY\l¥wil�lmen½·
Y\[�¦=³O¸"»|p\edlCg$³k³Ssm�§wilmyhg�³2z��-eO[Sec¶@�<Y\lDeOl2nPwigk��jmwP³�nP[�wi�msDnSwiY\l
nP³mgrn1�¤grnS´�³meD³vnS³met�§e�grl(grlmj(nS³me�´OY\l�³�nP[Sgkwil2n[³+w4³1�§wP³��ieOgkjmwilDyh³SY\�§ednSwi�§eD³d¸�¼IÑ\Ì¼Ñ�Å
gklmgk�GÎ
zM³Sw4³�wP³��m[�eD³�eOl2nPedj�nSY�´OY\�§��gk[�eqnP³me)º8smedsmwilDy§´�³mgk[Pgk´nPed[SwP³�nPwH´D³�Yku+nS³meK��Y�jmed��¸|¨�³meKjDeO�{g�z
grn
³mwiy\³DeO[��HY2gkj�³tYkuvnP³meq[Se�gr�<nP[Sgk´OeqwP³h³�sm´O´deD³9³�uZsm�i�GzC´Ogk�DnPsD[SeOj6�2z§nP³meK³2z��<ed[Sec¶D�-Y\lmedl2nPw{gr�
�§Y@jmed��¸½µvY2gkj�Î½jmed�{g�zÂ´�³�gk[Pgr´dnPed[Sw4³�nPwH´D³x´Ogk�DnSsm[SeCnS³meJ³�nPgrnPw4³�nPwH´�gk���m[�Y\�<ed[�nSwieD³¥Yku�nP³meL[�e�gk�
nP[Sgrº§´LgrnxpkeO[�z«³mwHy\³«�iY\gkj�³xgrlmj�p\eO[�z«�HY/·��HY2gkj�³d¸V¨�³mwP³¥³�g$³��-eOeOl�´dY\[S[�eO�igrnPedj«nPY¼nP³De
�-e�gk¦V[SgrnPe§�<ed³�g�p�wiY\[�YkutnP³me^nP[Sgrº§´k¸ Ã wHl�gk�H�Hz\¿�·te�gkjmjm[�eD³9³InP³�g�n¥Y\sD[I�§Y�jmeO�;³�g�³(´dY\�^Î
�m�He¶@wHn½z©wilÊ´�gk�H´Osm�igrnPwHlmy Ð ·�À gklmjô³2z��<ed[Sec¶D�-Y\lmedl2nPw{gr�q��gk[Sgk�§ednPed[9³§uZY\[¤Y\[�jmeO[k³C³mwHy\³meO[
nP³mgkl�ð@¸

,Ââ�ætØ�Ým×g¾hò�Ø@×�â�æ â�á¿�Ù}ßvà@×�à

¨�³mw4³¥nP³me�³Sw4³¥´OYkl�³SwHjmeO[�eOj�nP³meCg$³S�-eO´n[³xYku��mgk´�¦ken^lmedn½·tY\[S¦=³�·�wHnS³«�§Y@jmed�iwHlmy6Yku���gk´�¦redn
gk[�[SwHprgk�4³�gklmj6�-e�gk¦¤[PgrnSe�prgk[�w{gk�Dwi�iwGn½z^wilLnP³De�nS[Pgrº§´r¸�ÍªeIgkl�gk�GzM´OeOjLnS³me��<eOgk¦C[Pg�nPe�´�³�gk[�Î
gk´nPeO[�wP³�nPwi´�³^gklmj�³Sed�Hu{Îg³�wi�§wi�igk[SwGn½zVwil«nS³me6Ë;¨�Ì nS[Pgrº§´k¸�Íªe6lmY=·É�m[�eD³Sedl2n¤Y\sD[^gk´O´dY\�^Î
�m�HwP³S³D��edl8n9³�wilLnP³De�nS³meD³�wP³d¸

Å\¸�Ë;¨�Ì nP[Sgrº§´^nS[Pgk´deD³K·teO[Se�gkl�gr�HzM´Oedj�nSY\³S³mY=·»nS³me�³SeO�Gu{Îg³�wi�§wi�{gr[SwHn½zCwilVnP³med�µ¸�Ë}l
wHl8nSeO[�eD³�nSwilmyB³Ssm�8¾�eO´dn;nS³�grn~·
e�gr�m�m�iwHeOjInPYqnS³me
Ë;¨�Ì£nS[Pgrº§´tnS[Pgk´det·
g$³NnS³me�´OYklm´Oed�Dn
Yku Ð ·�À¥¿Ng�[Sed�{grnSwHp\ed�HzVlDed·��§e�g$³�sm[Se�Ykur³Sed�Hu{Î¸³Swi�§wi�igk[SwGn½z\¸�Íªe¤wil2nS[SY�jmsm´Oedj«g�lmed·
�m[�Y@´deOjmsD[SeKnPY^´�gr�i´OsD�{grnSe Ð ·�ÀùuZ[�Y\�¢nP³DeI�HY\yrÎ��iY\yIpkgr[Sw{grlm´OehnSwi�§eh�m�iYrn�¸

î@¸�Íªehgk�4³SYxwHl2nP[SY�jmsm´deOjLg(lmed·o�§e�g$³�sm[Se�uZY\[tnS[Pgrº§´hgrl�gk�HzM³�wP³O¿@�<eOgk¦^[PgrnSe}prgk[�w{gk�mwH�iwGn½z
è�À ¶�ÀKì¸@ÍªeK³�g�p\e)³�³mY=·�l�nS³�grn��-e�gr¦�[SgrnPeKg�n�Ä¥�	³
´�gklL�-eheD³�nPwH�¤grnSeOj�¿@y\wHpkeOlLnP³De
�-e�gk¦6[SgrnPe(grn}Y\lmeÎ�³mY\sm[d¸XÀ~eOgk¦µ[SgrnPe�³�nSsmjmwHeD³qYklµnP³De¥�iwHlm¦Lg$³�·teO�i�~g$³�Y\lµÀ}Ç%³qY\l
nS³meq�Hwilm¦¥·teO[�eqjmYklmek¸;¨�³me�nP[Sgrº§´BÁ�Y=·ogrn�prgk[SwHY\s�³�gky\y\[�eOy2g�nPwiYkl§·
g$³
jDwP³S´ds�³9³�eOjLwHl
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�-YknP³LÀ}Çogklmj ¹ Ç�Î��iwHlm¦=³�·�wHnP³LnS³me�³meO�H��Yru'À"¶�À`´Osm[�p\ek¸

ðD¸�Íªe�³�g�p\e��m[SYk�<Y6³�eOj^nP³�g�n�gI³mwHy\³med[|Y\[SjDeO[�³2z@�-eO[�e¶@�-Y\lmeOl2nSw{gk��jmw4³�nP[�wi�ms@nPwiYklx´�gkl§�-e
s�³�eOj�uZY\[���Y�jmed�iwilDy(nP³De�³�eO�Gu{Îg³SwH��wH�{gk[�j�grnPgD¸

ém¸�Íªem³S³mY=·teOjµnS³�grn�³2z��<ed[Sec¶D�-Y\lmedl2nPw{gr�1Yru�³��¤gk�H��Y\[�jmeO[(è�Â^Ï�ì
wP³�gk�m�HehnPY^�§Y@jmed��nP³De
³�eO�Hu{Î¸³SwH��wH�{gk[�wHn½z¼�-eO³mg=p�wHY\[xY=p\ed[0³SedpkeO[Sgk��nPwH��e	³S´�gr�ieD³d¸ªË}l�eDº8s�grnSwiY\l«nSYÄÃ�lmj�nP³De
Ð ·�ÀùuZY\[XÂ�Ï�·
g$³�jmeO[�wHpkeOj�s�³SwHlmy�nP³meIgkl�gr�HzM³Sw4³�wil�Å&é�
�¸

Ä@¸�ÍªeÂgk�m�m[�Y2gk´�³medj ·�wHnS³�gB³medsm[Sw4³�nPwH´���enP³mY�j�nPY©�¤grnS´�³onS³me�[SeOgk�hnP[Sgrº§´ÂnS[Pgk´de
Ð ·�À ´Osm[�p\e^�msDnKu#grwi�iedj�nPYL��grnS´�³�nS³me��-e�gk¦µ[PgrnSe^gklmj½º8smeOsmwHlmy6�m[SYk�<ed[�nPwHeD³d¸(Íªe
nS³meOl�s�³SedjµYk�DnPwH��w4´�grnSwiY\l^nPed´�³mlmwPº8sme�³�nSY^�¤grnS´�³CnP³me Ð ·�Àx¸�¨�³De�³�z�l8nS³mednSwi´KnP[Sgk´Oe�³
y\edlmeO[SgrnPedj¤s�³�wilmyInP³me�Y\�DnSwi�§wP´OgrnPwHY\lx�§ednP³DY@j§�¤g�nP´�³medj§nS³meq�-e�gk¦�[SgrnPe��m[�Y\�-eO[�nSwie�³
grn�gxuZe·�nPwH��e)³�´�gk�HeD³�gklmj6��grnP´�³DeOj6nP³memº8smeOsDwilmy§�m[SYk�<ed[�nPwHeD³rº8smwGnPeK·
ed�i� ¸

í ¸�Íªe�edprgk�ismgrnPedj�Y\sD[|nPeO´�³DlmwPº8sme�³tnPY���grnP´�³ Ð ·�À��2z^s�³�wilmyKnS³meXº�sDeOsmwHlmy([�eD³�sm�Hn9³�uZY\[
¼IÑ\Ì¼Ñ@Åmº8smedsmek¸

Æ ¸�ËB³6nS³meÄÃ�l�gr�h·
Y\[�¦�¿q·
e�³�g�pke�³�³mY=·�l nS³�grn\³Sed�Hu{Î¸³Swi�§wi�igk[^j�grnPgB³mg$³L³mwiyk³meO[L´deO�i�
�HY6³9³K·�³medlf´OYk����gr[SeOjVnSYzÀ1Y\wP³k³SY\l�nP[Sgrº§´k¿1´OY\lm´d�ismjDwilmyLnP³mgrn�nP³me§gkl�gr�HzM³Sw4³Ks�³SwHlmy
nS[PgkjmwGnPwHY\l�gk�-��Y�jmed�P³�´OgklµjD[Pg$³�nPwi´Ogk�i�GzCg�¹�ed´dn�nP³me�lmen½·
Yk[S¦L�-eO[�uZYk[S��gklm´Oer¸

®�úP Ç�²L²È²É~üËÊ ±mÉ�Ì

ÃSÍ�ÎkÏ ³�Ð Î ·{Ñ Î ¦�ÒP³XÓ�ÐDÐ�Ô�ÐDÔ Ï ÑQÕ$ÓSÕr�4ÖM´DÐ Ï ³oÐ�³�³SÕk�|Ð;Ñ�×'À"¶�À`´ Í�Î�Ø ÐD³d¸
¨�³�Ð Î Ð;Õ Î Ð)×lÐ· Ï ÒH�	Ð
³S´DÕk�PÐ�³
·�³�Ð Î Ð Ï ³oÐh�pÐDÕk¦ Î Õ Ï ÐuÒP³t´DÑ6Ó�³ Ï Õ$Ó Ï Õ$ÓoÔ Ï ³�Ò4³%ÒP³ Ï Ö���Òi´DÕk�p×lÑ Î Õk�i� Ï ³oÐhË;¨�Ì ´ Í�Î�Ø ÐD³d¸
Ëq�4³9Ñm¿ Ï ³�ÐrÕ�ÓSÕk�4ÖM³kÒP³�Ñ$Ó Ï ³�Ð��|ÐHÕr¦ Î Õ Ï Ð Î ÐO�PÕ Ï Ò4Ñ6Ó�³S³oÒi�x³�³�Ñ Í �4Ôx�|ÐhÐ¶ Ï Ð�Ó�Ô�Ð�Ô Ï Ñ)Ñ Ï ³�Ð Î�Ï Ö��pÐ�³
Ñ$× Ï[Î Õrº§´	Ò4Ó Ï ³�Ð�Ó�Ð Ï ·{Ñ Î ¦-¸�¨�³�Ð§� Î Ñ\�|Ñ6³kÐDÔÙÕr�m� Î Ñ6Õk´�³�Ñ�×rÂ�Ï(�4Ñ�Ñk¦M³K� Î Ñ\�QÒP³kÒPÓ�Úm¿�� ÍoÏ Õ
�QÑ Î Ð Î Ò4Ú6Ñ Î Ñ Í ³mÕk�4Ú6Ñ Î Ò Ï ³m� Ï Ñ\ÃSÓ�Ô Ï ³�Ð§�SÕ Î Õk�QÐ Ï Ð Î ³�Ñ$× Ï ³�Ð^³^Ö@�|Ð Î Ð¶@�|Ñ6Ó�ÐDÓ Ï ÒFÕk� Ñ$×rÕ�Ó=Ö
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Ñ Î Ô�Ð Î ÒP³x³ Ï ÒH�i�"Ó�ÐDÐ�Ô�ÐDÔ�¸¼ËÛÓ�Ð·�Õr�m� Î Ñ6Õk´�³ Ï Ñz³9Ñ\� Ø Ð Ð ·�ÀÜ× Î Ñ\� Ï ³�Ð¤´DÑ Í Ó Ï ÒPÓ�Ú¼� Î Ñ�´DÐD³k³
³SÕ$³ Ï Ñ��|Ðj×lÑ Í Ó�ÔC·XÒ Ï ³�Ñ ÍoÏ ÒPÓ Ø Ñ\� Ø ÒPÓoÚ¥´DÑk���m�4Ð¶µbÕk�m�FÕr´DÐ=Ñ Ã Ñ Í�Î Ò4Ð Î ´HÕk�H´ Í �PÕ Ï Ò4Ñ6Ó�³d¸'· Í Ð Ï Ñ
ÒPÓD³�Ð Î ÐDÓ Ï � Í�Î ³ Ï ÖmÓSÕ Ï9Í�Î ÐÝÑ$× Ï ³oÐ Ï9Î Õrº§´r¿ Ï ³�Ð Î Ð Ò4³bÕr³9ÒPÚ$Ó�Ò4Ã�´DÕ$Ó Ï Òi�§�SÕk´ Ï Ñ$×@�SÕk´�¦$Ð Ï �4Ñ6³9³bÕ�Ó�Ô
Ó�Ð Ï ·%Ñ Î ¦�Ô�ÐO�PÕHÖ\¸QÞ Í Ð Í ÒPÓ�Ú\ÒPÓD´DÑ Îkß Ñ Î Õ Ï Ò4Ó�Ú Ï ³�Ð Ð ·�Àà³�³�Ñ Í�á Ô�â|ÐW×lÑ@´ Í ³9³kÐDÔ�¸^¨ÈÑ�³kã	ÑMÑ Ï ³
Ï ³oÐ Ï9Î Õrº§´k¿hÕ$ÓäÑ ß�Ï ÒPã	Õ á Õ áPá Ñ�´HÕ Ï ÒPÑ$ÓåÑ$×uâ Í ¹sÐ Î ³�Ò4Ó Ï ³�ÐzÓoÐ Ï ·{Ñ Î ¦¤ÒP³QÓ�Ð�ÐDÔ�Ð�ÔæÕ$Ó�Ô Ï ³�Ò4³
Î Ð�³9Ñ ÍoÎ ´DÐuÕ áPá Ñ@´DÕ Ï Ò4Ñ6Ó ß�Î Ñ$â á Ð�ã ³�Õ$³ Ï ÑWâpÐB³9Ñ áYØ Ð�Ô Í ³9Ò4Ó�Ú Ð ·�Àx¸ Ð ·�ÀçÐ¶ ß�Î ÐD³9³kÒPÑ6ÓJÒ4³{ÓoÑ Ï Ò4Ó
´ á Ñ6³9Ð�Ô�×lÑ Î ãa×lÑ Î ³�Ò4Ú\³�Ð Î Ñ Î Ô�Ð Î Ñ$×+³^Ö ß Ð Î Ð¶ ß Ñ6Ó�Ð�Ó Ï ÒFÕ á Õ$Ó�ÔC´�Ñ6ã ß�ÍoÏ Õ Ï ÒPÑ$ÓSÕ áPá ÖWÒ4Ó�Ðdº§´DÒ4ÐDÓ Ï ¸
ÃSÍ�ÎkÏ ³�Ð ÎBÎ Ð�³9ÐHÕ Î ´�³½³S³�Ñ Í�á Ô�Õ á ³9Ñ�Õk´O´�Ñ Í Ó Ï ×lÑ Î Ó Í ãQÐ Î ÒH´HÕ ábÏ[Î Õk´ Ï Õ$â�Ò á Ò Ï Ö�Ñ$× Ï ³oÐ0Õ ß�ß�Î Ñ^Õk´�³�¸
ÁBÐ Ø Ð ÎkÏ ³oÐ á Ð�³9³d¿ Ï ³oÐBÒ4ã ß�á ÐDãQÐDÓ Ï Õ Ï ÒPÑ$ÓxÑ$×sÐdº§´DÒ4ÐDÓ Ï Ó Í ã	Ð Î Òi´DÕ áSß�Î Ñ@´�ÐDÔ Í�Î ÐD³"×lÑ Î ÐD³ Ï Ò4ã�Õ Ï ÒPÓ�Ú
Ï ³oÐ ß Õ Î Õ$ãQÐ Ï Ð Î ³XÑ$×'ÕQÔoÒP³ Ï9Î Ò4â ÍoÏ Ò4Ñ6Ó Î Ð�ã�Õ$Ò4Ó�³XÕ$Ó�Ñ ß Ð�Ó ßoÎ Ñ6â á ÐDã Ï ³SÕ Ïeá Ò4ã	Ò Ï ³ Ï ³�Ð Í ³9Ð�Ñ$×
Ø Õ Î Ò4Ñ Í ³�´ á Õ$³9³BÑ$×"Ô�ÒP³ Ï[Î ÒPâ ÍoÏ ÒPÑ6Óo³BÒ4ÓÄÕ ß�ßoá Òi´DÕ Ï Ò4Ñ6Ó�³d¸�Ë�âpÐ Ï9Ï Ð Î ã	Õ Ï ´�³ÄÑ$× Ð ·�À�ÒP³ ß Ñ$³9³9Ò4â á Ð
Ò4× Ï ³�Ð;º Í Ð Í Ò4Ó�ÚC´�³SÕ Î Õk´ Ï Ð Î ÒP³ Ï Òi´�³uÕ Î ÐxÕ á ³9Ñ	ã�Õ Ï ´�³�ÐDÔ�¸hÈ�Ò4ã	Ò á Õ ÎhÏ Ñ Ï ³�Ðxã	Õ Ï ´�³oÒPÓ�Ú	Ñ$× Ð ·�À
´ ÍoÎkØ Ðr¿ Ï ³�Ð)º Í Ð Í ÒPÓ�Ú^´ Í�ÎkØ ÐI´DÕ$Ó\âpÐ)ã	Õ Ï ´�³�ÐDÔ Í ³kÒPÓ�Ú Ï ³�Ð)Ñ ßoÏ ÒPãQÒP´HÕ Ï ÒPÑ$Ó Ï Ðd´�³�Ó�Ò4º Í ÐD³O¸�Í�Ð
³�Ñ ß Ð Ï ³oÒP³mÕ$ÓSÕ á ÖM³9Ò4³q·XÒ á4á ³�Ð áPß ÒPÓ�Ú6Ð�Ó�Ð Î Õ Ï Ò4Ó�Ú\Õ Ï[Î Õk´DÐ0ÔSÕ Ï Õ Ï ³SÕ Ï ã�Õ Ï ´�³�ÐD³)Ò4Ó½º Í Ð Í Ò4Ó�Ú
Õ$³�·{Ð áPá Õ�³ Ð ·�Àç´�³SÕ Î Õk´ Ï Ð Î ÒP³ Ï Òi´�³O¸
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Å�ÅD
KÍù¸¥ÍíÒ áPá Ò4Ó�Ú6Ð Î ¿§Ìª¸Wî�Õ$º=º Í ¿\¶�¸xÈ@³oÐ Î ã	Õ$Ó�¿Õ$Ó�Ôa·¥¸IÍíÒ á ³kÑ6Ó�¿Äï�È�Ð á ×{Î�È�Ò4ã	Ò á Õ Î Ò Ï Ö
î�³ Î Ñ Í Ú\³åðeÒPÚ\³�Î�À Õ Î ÒFÕ$â�Ò á Ò Ï Ö<ÆKÈ Ï Õ Ï ÒP³ Ï Òi´DÕ á ËjÓ�Õ á ÖM³9Ò4³mÑ$×X» Ï ³�Ð Î Ó�Ð Ï µvËhÁàî Î Õrº§´�Õ Ï
Ï ³oÐ�È�Ñ Í�Î ´DÐeµ.Ð Ø Ð á ¿Pï Ð » »"»�ÑrË�Ç�ÌÜî Î Õ$Ó�³9Õk´ Ï ÒPÑ6Ó�³ÝÑ$Ó�ÁeÐ Ï ·{Ñ Î9ñ Ò4Ó�Úm¿�Ämè�Å/ì¿ ßoß ¸ Æ ÅdÎ½ê í ¿
ò Õ$Ó Í Õ Î Ö�Å=ø\ø Æ ¸

Åïî�
 ò ¸~ó%Ð Î Õ$Ó�¸-È Ï Õ Ï ÒP³ Ï Òi´�³h×lÑ Î µ.Ñ6Ó�ÚrÎ�Ì�ÐDãQÑ Î ÖÀ Î Ñ�´DÐD³k³9Ð�³O¸<Ç
³SÕ ß ã	Õ$Ó�ô©ðBÕ áPá ¿�Å=ø\ørém¸

Å&ð�
 ò ¸�ó%Ð Î Õ$Ó�¿'¶�¸~È@³�Ð Î ã	Õ$Ó�¿NÌª¸�î�Õ$º=º Í ¿ÝÕ$ÓoÔªÍù¸vÍíÒ á4á ÒPÓoÚ6Ð Î ¿põ�µ.Ñ6Ó�ÚrÎg¶BÕ�Ó�Ú6Ð�·jÐ ß Ð�Ó@Î
Ô�Ð�Óm´DÐXÒPÓxÀ Õ Î ÒFÕ�â á ÐcÎöó%Ò Ï Îö¶eÕ Ï Ð�ÀjÒPÔ�Ð�Ñ)î Î Õrº§´k¿ø÷ Ð »"»"»�î Î Õ$Ó�³d¸6Ñ6Ó�Ç%Ñ6ãQã Í Ó�ÒH´HÕ Ï ÒPÑ6Óo³O¿
À"Ñ á ¸ïé2ð@¿�ÁBÑ6³d¸ î=Î½ém¿ ßoß ¸HÅ=Ä í\í Î Æ øD¿ Ã Ð�â Î9Í Õ Î ÖDÑ\ÌzÕ Î ´�³�ÑrË ß�Î Ò á Å=ø\ø2Ä�¸

Å"é$
;¼�¸sù�¸bµbÕ$´HÕ Î Ñ Í ¿sõ ¹ Ó Ï ³�Ð Ø Õ Î ÒFÕ�â�Ò á Ò Ï Ö�Ñ$× Ð Ó Ï Ð Î Ó�Ð Ï�Ï[Î Õrº§´�÷�¿ÈÀ;³�¸b·¥¸bÔ�Ò4³9³kÐ ÎkÏ Õ Ï Ò4Ñ6Ó�¿
ú ÓoÒ Ø Ð Î ³kÒ Ï Ö\Ñ$×�ûmÕ$Ó�³[Õ�³O¿-î$ü6ü$üD¸

ÅïÄ�
KÀx¸�À�Õ/¶o³kÑ6Ó�Õ$Ó�Ô�È<¸ Ã�á ÑýÖMÔ�¸Dõ½ÍíÒPÔoÐÎöÕ Î ÐHÕ Ï[Î Õrº§´kÆ Ï ³�Ð ×�Õ$Ò á4Í�Î Ð"Ñ$×SÀ�Ñ6Ò4³9³9Ñ$ÓWã	ÑMÔ�Ð á ÒPÓoÚm¿þ÷P¸
Ð Ó�À Î Ñ@´r¸�Ë�Ç�Ì È Ð ¼IÇ ¹ Ì¼Ì��ëøkéD¿�Å=ø\økéD¸

Å í 
(Ìª¸"Íù¸r¼mÕ Î9Î Ð ÏkÏ Õ$Ó�ÔÊÍù¸tÍíÒ á4á Ò4Ó�Ú6Ð Î ¿uïËjÓSÕ á ÖM³9ÒP³d¿�Ì�ÑMÔ�Ð á ÒPÓ�ÚÿÕ$Ó�Ôí¼)ÐDÓ�Ð Î Õ Ï ÒPÑ6Ó�Ñ$×
È�Ð á ×{Îg³kÒPãQÒ á Õ Î Àuóh¶ ÀjÒPÔ�Ð�ÑQî Î Õ�º�´r¿Fï�¿~À Î Ñ@´r¸-È�ÒPÚk´DÑ6ãQã��ïøkém¿DÈ�Ð ßoÏ ¸vÅ=økøkém¸

Å Æ 
�û�¸|À�Õ Îkñ ¿s¼�¸~ûmÒ4ãµ¿�Õ$Ó�ÔVÌÂ¸�Ç Î Ñ Ø Ð á4á ÕD¿Èï ¹ Ó Ï ³�Ð;»'¹sÐd´ Ï Ñ$×Ýî Î Õrº§´¥È�Ð á ×{Î�È�Ò4ã	Ò á Õ Î Ò Ï Ö
Ñ6ÓVÁeÐ Ï ·{Ñ Î9ñ À�Ð Î ×lÑ Î ã�Õ�Óm´DÐr¿Fï Ð ÓÄÀ Î Ñ@´r¸�È�À Ð » Ð Ó Ï Ð Î ÓSÕ Ï ÒPÑ$ÓSÕ á Ç%Ñ6Óo×lÐ Î ÐDÓm´�ÐWÑ6Ó�ÀÈÐ Î Î
×lÑ Î ã�Õ$ÓD´DÐmÕ$Ó�Ô�Ç%Ñ6Ó Ï[Î Ñ á Ñ$×NÁBÐ Ï ·%Ñ Îkñ ÈMÖM³ Ï ÐDãQ³O¿-ÁBÑ Ø Ð�ãWâ|Ð Î Å=ø\ø Æ ¸

ê í



Å&ê�
�·¥¸?¶I¸ëÇ%Ñ�¶��s¶eÐ�Ó�Ðd·%Õ á î�³�Ð�Ñ Î Ök¸�Ì�Ð Ï ³ Í Ð�Ó�¿?µbÑ$Ó�Ô�Ñ6Ó�¿GÅ=ø í î@¸

Å&ø�
�·¥¸?¶I¸ëÇ%Ñ�¶xÕ$Ó�Ô�À Õ á Ð Î ÒPÐ Ð ³S³SÕ$ã�¿�À�Ñ6Ò4Ó Ï À Î Ñ@´�ÐD³9³d¿^µ.Ñ6Ó�Ô�Ñ$ÓxÕ$ÓoÔ(ÁeÐd·ÿù Ñ Î9ñ ¿\Ç
³�Õ ß ã	Õ$Ó
Õ$Ó�Ô�ðjÕ áPá ¿<Å=ø\ê6ü

Å�Åýü�
(Çq¸�¼)Ñ á Ô�Ò4Ð�Õ�Ó�Ô(Çq¸ û á���ß�ß Ð á âpÐ Î Úm¿�õ�È Í â@Î¸Ð¶ ß Ñ6Ó�ÐDÓ Ï ÒFÕ á ·BÒP³ Ï9Î Ò4â ÍoÏ Ò4Ñ6Ó�³d¿ýÒPÓKËåÀ Î Õr´ Ï ÒH´HÕ á
¼ Í ÒPÔ�Ð Ï ÑeðBÐHÕ Ø Ömî�Õ$Ò á ³OÆ+È Ï Õ Ï Ò4³ Ï Òi´HÕ á îÈÐO´�³�ÓoÒPº Í ÐD³È×lÑ Î ËjÓ�Õ á ÖM´DÒ4Ó�ÚXðBÐDÕ Ø Öuî�Õ$Ò á Ð�Ôm·jÒP³�Î
Ï[Î ÒPâ Í�Ï ÒPÑ$Ó�³O¿ø÷ ß�ß ¸&é2ð2Ä=Î½é8Äkø@¿=¶I¸8ËrÔ á Ð Î ¿M¶�¸ Ã Ð á Ô�ã	Õ$Ó�¿2Ìª¸=î�Õ$º=º Í è�»"Ôo³�ì¿�ó%Ò Î9ñ ³�� Í ³kÐ Î ¿
Å=ø\økêD¸

Å�Å\ÅD
(Ìª¸e¼ Î Ð�ÒPÓ�Ð Î ¿qÌª¸ ò Ñ6â�ã	Õ$Ó�Ó Õ$ÓoÔ µ;¸rµ.Ò ß ³ ñ Ö\¿rõöî�³�Ð Ð ã ß Ñ ÎkÏ Õ$Óm´DÐ�Ñ�×WÀÈÑ/·{Ð Î Îgî�Õ$Ò á
·jÒ4³ Ï[Î ÒPâ Í�Ï ÒPÑ$Ó�³r×lÑ Î î�Ð á ÐO´�Ñ6ãQã Í Ó�ÒH´HÕ Ï ÒPÑ6ÓJî Î Õrº§´¥Ì�ÑMÔ�Ð á ³O¿ ¹uß Ð Î Õ Ï ÒPÑ6Ó�³e¶XÐD³kÐHÕ Î ´�³�¿þ÷
À"Ñ á ¸ïé Æ ¿�ÁBÑm¸ëî@¿ ßoß ¸ëð@Å=ð�Î�ð\î í ¿�Ì�Õ Î ´�³ÂÅ=ø\ø\ø@¸

Å�Å/î�
�¶�¸�ÁBÐ á ³9Ñ$Ó�¿�À Î Ñ6â�Õ$â�Ò á Ò Ï Ök¿»È Ï Ñ@´�³�Õ$³ Ï Òi´�À Î Ñ�´DÐ�³9³kÐD³O¿àÕ$ÓoÔ Þ Í Ð Í ÐDÒ4Ó�Ú�î�³�Ð�Ñ Î Ök¿
È ß�Î ÒPÓ�Ú$Ð Î Î�À"Ð Îká Õ$Úm¿<Å=ø\ø2Ä�¸

Å�Å=ð�
(È<¸ëÇq¸ ÀÈÑ Ï ³ Í�Î Ò�¿~µ;¸"ÀuÒ"¾9ÕHÖ6Õ$ÓJÕ$Ó�Ô\·(¸&Íù¸?À�Ð Ï[Î ¿�õ½ËjÓSÕ á ÖM³9Ò4³%Ñ$×NÌ�ÐDÕ$³ Í�Î ÐDÔ\î Î Õrº§´)Ñ6Ó ¹ Ç
µ.ÒPÓ ñ ³d¿þ÷ Ð îrî�Çq¿�îÈÐO´�³�Ó�ÒH´HÕ á ¶XÐ ß Ñ ÎkÏ ¿ Ð îrî�Ç�Î Ã ù�î$ü6üDÅÎgîX¶�Î�Å=ê\êkð\ê�Îöü@Å\¸

Å�Å�é$
KÍù¸~ÍíÒ áPá ÒPÓ�Ú6Ð Î ¿~Ìª¸ëÈ<¸�î�Õ$º=º Í ¿"Õ$Ó�ÔfË¥¸'» ÎkÎ Õ$ãQÒ á4á Ò�¿ÝïdËÛó%Ò4â á Ò4Ñ6Ú Î Õ ß ³�ÒH´HÕ á ¼ Í Ò4Ô�Ð Ï Ñ
È�Ð á ×{Î�ÈMÒPãQÒ á Õ Î î Î Õrº§´mÕ$Ó�Ô\À�Ð Î ×lÑ Î ã�Õ�Óm´DÐ�Ì�Ñ�Ô�Ð á Ò4Ó�Úx×lÑ Î Ì�Ñ�Ô�Ð Î Ó\ðeÒPÚ\³@Î�È ß ÐDÐDÔ6ÁeÐ Ï Î
·{Ñ Î9ñ ³�È Ï Ñ@´�³�Õ$³ Ï Òi´(ÁBÐ Ï ·{Ñ Îkñ ³dÆrî�³�ÐDÑ Î Ö�Õ$Ó�Ô¼Ë ß�ß�á Òi´HÕ Ï ÒPÑ$Ó�³O¿Pï Ð ÓÄ¶XÑ Ö6Õ á È Ï Õ Ï ÒP³ Ï ÒH´HÕ á
È�Ñ�´DÒ4Ð Ï Ö\µ.ÐO´ Ï[Í�Î Ð¥ÁeÑ Ï Ð�³}È�Ð Î ÒPÐD³d¿ Ø Ñ á4Í ãQÐKém¸ ¹ ¶M×lÑ Î Ô ú Ó�Ò Ø Ð Î ³9Ò Ï Ö\À Î Ð�³9³O¿+Å=økø í ¸

Å�Å/Ä�
�À�Õ Î9ñ ¿~û�¸H¿mÍíÒ áPá Ò4Ó�Ú6Ð Î ¿2Íù¸+è�Ð�Ô�³O¸ëì�è�î$ü$ü6ü2ì¸mÈ�Ð á ×{Î�È�Ò4ã	Ò á Õ Î ÁeÐ Ï ·{Ñ Î9ñ î Î Õ�º�´mÕ�Ó�ÔzÀÈÐ Î Î
×lÑ Î ã�Õ$ÓD´DÐm» Ø Õ áPÍ Õ Ï ÒPÑ$Ó�¸@ÍíÒ á Ð�Ök¿�ÁBÐ· ù Ñ Îkñ ¸

Å�Å í 
KÍíÒ á4á µ.Ð á Õ$Ó�Ô�¿1Ì ÍoÎ Õ$Ô�î�Õ$º=º Í ¿+ÍÙÕ á4Ï Ð Î ÍíÒ á4á ÒPÓoÚ6Ð Î ¿¨Õ$Ó�Ô�·uÕ$ÓoÒPÐ á ÍíÒ á ³kÑ6Ó�¿põ ¹ Ó Ï ³oÐ
È�Ð á ×{Î�ÈMÒPãQÒ á Õ Î ÁjÕ Ï9Í�Î Ð�Ñ$×x» Ï ³�Ð Î Ó�Ð Ï î Î Õrº§´Êè�»N¶ Ï ÐDÓoÔ�ÐDÔöÀ"Ð Î ³9ÒPÑ$Ó�ì¿ø÷ Ð » »"»�ÑrË�Ç�Ì
î Î Õ$Ó�³9Õk´ Ï ÒPÑ6Óo³eÑ$Ó�ÁeÐ Ï ·{Ñ Î9ñ ÒPÓoÚm¿mÀ"Ñ á ¸mî@¿�ÁBÑD¸�Å\¿ ß�ß ¸vÅdÎ�Å/Ä�¿ Ã ÐDâ ÎkÍ Õ Î Ö¼Å=ø\økém¸

ê Æ



Å�Å Æ 
�Ë¥¸ Ã Ð á Ô�ã	Õ$Ó�Ó�Õ$Ó�Ô6Íù¸�Íö³�Ò ÏkÏ ¿�õ Ã Ò Ï9Ï ÒPÓ�Ú§Ì�ÒG¶ Ï[Í�Î ÐmÑ$×Ý»N¶ ß Ñ$Ó�ÐDÓ Ï ÒPÕ á ³ Ï Ñ	µ.Ñ6Ó�ÚrÎ¸î�Õ�Ò á
·jÒ4³ Ï[Î ÒPâ Í�Ï ÒPÑ$Ó�³ Ï Ñ¥ËjÓSÕ á ÖM´DÐ�ÁBÐ Ï ·%Ñ Î9ñ ÀÈÐ Î ×lÑ Î ã	Õ$Óm´DÐKÌ�Ñ�ÔoÐ á ³d¿þ÷)À�Ð Î ×lÑ Î ã�Õ$ÓD´DÐ)» Ø Õ á Î
Í Õ Ï ÒPÑ6Ó�¿DÀ"Ñ á ¸ïðDÅ\¿ ß�ß ¸ëîré8Ä/Î�î Æ øD¿<Å=ø\ø\ê@¸

Å�Å=ê�
(È<¸$¶eÑ6â|Ð Î�Ï Õ$ÓoÔ ò ¸"Î�ù�¸�µbÐhó%Ñ Í Ô�Ðd´{õ�ÁeÐd·XÌ�ÑMÔ�Ð á ³�×lÑ Î À"³kÐ Í ÔoÑ¥ÈMÐ á ×{Î�È�ÒPãQÒ á Õ Î î Î Õrº§´r¿þ÷
À�Ð Î ×lÑ Î ã�Õ�Óm´DÐ�» Ø Õ áPÍ Õ Ï ÒPÑ$Ó�¿@À"Ñ á ¸ëð$üD¿ ß�ß ¸ Ä Æ Î í êD¿�Å=ø\ø Æ ¸

Å�Å=ø�
�À~¸kÌ�Ñ Î ÒPÓ�¿ ò ¸�ÁBÐ�Ò á ³9Ñ6Ó�¿oï�î�³�Ð Ð ã ß Õk´ Ï Ñ$×�È�Ð á ×{Î�È�Ò4ã	Ò á Õ Î Ò Ï ÖXÑ6Ó(ÁBÐ Ï ·%Ñ Îkñ ÀÈÐ Î ×lÑ Î ã	Õ$Óm´�Ð
ËjÓ�Õ á ÖM³9Ò4³O¿Pïuî�Ðd´�³�¸|¶eÐ ß Ñ Î�Ï ÁBÑm¸ïø2Ä@¸&é2ø2Ä�¿�Ç%Ñ6ã ß�ÍoÏ Ð Î È@´�ÒPÐDÓD´DÐk¿<ÇhÕ Îká Ð Ï Ñ6Ó ú Ó�Ò Ø Ð Î ³kÒ Ï Ök¿
·jÐd´DÐDãxâpÐ Î Å=økø2Ä@¸

Åïî$ü�
;¼ Î Ñ6³k³9Ú á Õ Í ³9Ð Î ¿�ÌÂ¸H¿"ó%Ñ á Ñ Ï ¿ ò ¸%Î�Çq¸
è�Å=ø\økø2ì¸¨õ ¹ Ó Ï ³�Ð Î Ð á Ð Ø Õ$Óm´DÐ�Ñ$× á Ñ$Ó�ÚrÎ Î Õ$Ó�Ú6ÐQÔ�ÐcÎ
ß ÐDÓ�Ô�Ð�Óm´DÐ;ÒPÓ\Ó�Ð Ï ·%Ñ ÎkñÏ[Î Õrº§´k¿ø÷�¸ Ð »"»"»�ÑrË�Ç�Ì î Î Õ$Ó�³d¸�ÁBÐ Ï ·�¸ Æ ¿ í îkø�� í é^üD¸

Åïî@ÅD
IÁ(¸¨µbÒ ñ ³SÕ$Ó�Ñ Ø ¿.óq¸pî�³�Ö�â�Õ ñ Ñ Ø ¿�Õ�Ó�Ô�Á(¸b¼)ÐDÑ Î Ú^Õ$Ó�Õ$³O¸�õ�ËBÓSÕ á ÖM³kÒP³uÑ$× Õ�ÓÂËÝî�Ì â Í ¹sÐ Î
·XÒ Ï ³�³kÐ á ×{Îg³9Ò4ã	Ò á Õ Î × Î Õr´ Ï Õ á ÒPÓ ß�Í�Ï)Ï[Î Õ�º�´r¿þ÷P¸ Ð ÓÙÀ Î Ñ�´DÐ�ÐDÔ�Ò4Ó�Ú6³mÑ$× Ð » »"» Ð Á Ã~¹ Ç ¹ Ì
�ïø2Ä@¿ ß Õ$Ú$ÐD³�ø\ê2Ä���ø\ø2î@¿oó%Ñ6³ Ï Ñ6Ó�¿�Ì�Ë¥¿�Ë ß�Î ¸�Å=ø\ø\Ä@¸

Åïî\î�
uù�¸=ðI¸=û)ÒPã�¿8È<¸kÎgº�¸=µ.Ò�¿|ï�îrÒPãQÐh³S´DÕ á ÐXÑ$× Ð Ó Ï Ð Î ÐD³ Ï ÒPÓ�î Î Õrº§´}Ì�ÐDÕ$³ Í�Î ÐDãQÐDÓ Ï ×lÑ Î µ.ÒPÓ ñ
óhÕ$ÓoÔD·XÒPÔ Ï ³fË áPá Ñ�´HÕ Ï ÒPÑ$Ó½·jÐD³kÒPÚ6Ó�¿Pï Ð »"»"»�À Î Ñ�´k¸ Ð Á Ã1¹ Ç ¹ Ì��ëø í ¿|ÈoÕ�Ó ÃSÎ Õ$Óm´�ÒP³�´DÑm¿
ú È�Ë¥¿-ÌzÕ Î ´�³fÅ=økø í ¸

Åïîkð�
(È<¸ëÌ�Ñ á ÓSÕ Î ¿�Ë(¸&ÀjÒPÔSÕk´�³O¿�Ë¥¸�ÁeÒ á ³9³9Ñ$Ó�¿"ó%Ñ ÏkÏ[á Ð�Ó�ÐO´ ñ ³�Ñ6Ó Ï ³oÐCÍÙÕHÖÙîÈÑ=·hÕ Î Ô�³ ÃSÎ Õk´ Ï Õ á
Ç
³SÕ Î Õk´ Ï Ð Î ÒP´HÕ Ï ÒPÑ$ÓÿÑ$×�ÁeÐ Ï ·{Ñ Î9ñ î Î Õrº§´kÆQ»Ý³ Ï ÒPã	Õ Ï Ò4Ñ6ÓÿÕ�Ó�Ô Ð Ó Ï Ð Î9ß�Î Ð Ï Õ Ï ÒPÑ$ÓÙÑ$× Ï ³oÐ
ð ÍoÎ ³ Ï À�Õ Î Õ$ã	Ð Ï Ð Î ¿ Ð Ó Ï Ð Î Ó�Õ Ï Ò4Ñ6ÓSÕ á Ç%Ñ6Óo×lÐ Î Ð�Óm´DÐÑ�× Ï ³�ÐÀ�Ð Î ×lÑ Î ã	Õ$Óm´�Ð�Õ�Ó�ÔBÌzÕ$Ó�Î
Õ$Ú6Ð�ã	Ð�Ó Ï Ñ�×;Ç%Ñ6ã ß�á Ð¶�Ç%Ñ$ã	ã Í Ó�Òi´DÕ Ï Ò4Ñ6ÓLÁBÐ Ï ·%Ñ Î9ñ ³�è�ÀtÌ�Ç�Ç�Á;�ïø Æ ì

Åïîré$
�Ë á4á Õ$Ó�îK¸&ËjÓ�Ô�Ð Î ³kÑ6Ó�¿�õ�Ì�Ñ�ÔoÐ á Ò4Ó�ÚeÑ$×SÀ�Õk´ ñ Ð Ï î Î Õrº§´t·XÒ Ï ³�Ì�Õ Ï[Î ÒG¶IËjÓ�Õ á Ö Ï ÒH´HÕ á Ì�Ð Ï ³�Î
ÑMÔ�³O¿ø÷�À;³�¸?·¥¸¨·BÒP³9³kÐ Î�Ï Õ Ï ÒPÑ6Ó�¿ Ð Ì¼Ì6ÎgÀ ðB·�Î�Å�ø\ø2Ä/ÎPÅ=êD¿sîÈÐO´�³oÓ�Òi´DÕ á'ú Ó�Ò Ø Ð Î ³kÒ Ï Ö�Ñ$× ·jÐ�Ó@Î
ã	Õ Î9ñ ¿~µ¨ÖMÓ�Ú6â^ÖVÅ=ø\ø\Ä@¸

ê\ê



Åïî\Ä�
�óq¸~¶rÖ Í Õ�Ó�Ô¼È-¸Sµ.Ñ/·{ÐDÓ�¸�õ�À�Ñ$ÒPÓ ÏXß�Î Ñ�´DÐ�³9³XãQÑ�Ô�Ð á ³%×lÑ Î ³9Ð á ×{Îg³kÒPãQÒ á Õ Î ÓoÐ Ï ·{Ñ Î9ñÏ9Î Õrº§´k¿
·XÒ Ï ³zÕ ß�ß�á ÒH´HÕ Ï ÒPÑ6Óo³O¿ø÷�¸DÈ Ï Ñ�´�³SÕ$³ Ï Òi´IÌ�Ñ�Ô�Ð á ³d¿vÅ=ø\ø Æ ¸

Åïî í 
�¶�¸ Ã Ñ Í�Î Ð Î ¿o·¥¸mÌª¸o¼�ÕHÖ\¿�Õ$Ó�Ôóq¸�Íù¸oû)Ð Î ÓoÒPÚ\³SÕ�Ó�¿8ËKÌzÀ"µ;ÆDË Ì�Ñ�ÔoÐ á Ò4Ó�Ú;µÈÕ�Ó�Ú Í Õ$Ú$Ð
×lÑ Î ÌzÕ Ï ³�Ð�ã�Õ Ï Òi´DÕ á À Î Ñ6Ú Î Õ$ãQã	Ò4Ó�Úm¿�ó%ÑýÖMÔzÕ$ÓoÔ ÃSÎ Õ$³9Ð Î ¿vÅ=ø\økðD¸

Åïî Æ 
�¶�¸ëÁeÐ á ³kÑ6Ó�¿?À Î Ñ6âSÕ�â�Ò á Ò Ï Ö\¿�È Ï Ñ�´�³SÕ$³ Ï Òi´BÀ Î Ñ�´DÐD³k³9Ð�³O¿SÕ$ÓoÔJÞ Í Ð Í ÐDÒPÓoÚxî�³�Ð�Ñ Î Ök¿�È ß�Î ÒPÓ�Ú$Ð Î Î
À"Ð Îká Õ$ÚD¿HÅ=økø2Ä

Åïîkê�
(Ìª¸{¼ Î ÐDÒ4Ó�Ð Î ¿tÌª¸ ò Ñ6â�ã	Õ$Ó�Ó�¿{Õ$Ó�Ô�µ;¸Ýµ.Ò ß ³ ñ Ö\¿)ï�î�³�Ð Ð ã ß Ñ ÎkÏ Õ$Óm´�ÐJÑ$×)ÀÈÑ/·{Ð Î Îgî�Õ$Ò á
·jÒ4³ Ï[Î ÒPâ Í�Ï ÒPÑ$Ó�³W×lÑ Î Ì�ÑMÔ�Ð á ÒPÓ�Ú�Þ Í Ð Í ÐDÒ4Ó�ÚfÈMÖM³ Ï Ð�ã	³d¿Fï ¹uß Ð Î Õ Ï ÒPÑ6Ó�³�¶XÐD³kÐHÕ Î ´�³�¿ Ø Ñ á ¸
é Æ ¿SÓoÑm¸�î@¿-ÌzÕ Î ´�³@Î�Ë ß�Î Ò á Å=økø\øD¸

Åïîkø�
(Ìª¸p¼ Î ÐDÒ4Ó�Ð Î ¿-Ìª¸ ò Ñ6â�ã	Õ$Ó�Ó�Õ$Ó�Ô�Çq¸|û á4Í�ß�ß Ð á âpÐ Î Úm¿Èï�îÈÐ á ÐO´�Ñ6ã	ã Í Ó�Òi´DÕ Ï Ò4Ñ6Óî Î Õrº§´r¿
Þ Í Ð Í ÐDÒPÓoÚBÌ�ÑMÔ�Ð á ³O¿rÕ$ÓoÔ�È Í â|Ð¶ ß Ñ6Ó�Ð�Ó Ï ÒFÕ á ·jÒ4³ Ï[Î ÒPâ Í�Ï ÒPÑ$Ó�³O¿Pï�Þ Í Ð Í ÐDÒ4Ó�Ú�È=Ö�³ Ï Ð�ã	³d¿
Å=ø\økøD¸

Å&ð6ü�
�Ë á ã�Õ�¶eÒ4³ ñ ÕD¿m» Ø Ú6ÐDÓoÒFÕ�È�ãQÒ Î Ó�Ò�¿)¼mÒPÕ$Óo× Î Õ�Óm´DÑXÇ%ÒFÕ Î Ô�Ñm¿QïdËBÓSÕ á Ö Ï Òi´fÌ�ÑMÔ�Ð á ÒPÓ�Ú�Ñ$×
µ.Ñ^Õ$Ôåó%Õ á Õ$ÓD´DÒPÓoÚzÀÈÑ á ÒH´DÒPÐ�³K·XÒ Ï ³ÙðBÐHÕ Ø Ö2Î Ï Õ$Ò á ÐDÔÙ·BÒP³ Ï9Î Ò4â ÍoÏ Ò4Ñ6Ó�³d¿Fï0ÒPÓ Ï ³�ÐJÀ Î Ñ@´�ÐDÐDÔ�Î
ÒPÓoÚ6³0Ñ$× Ï ³�Ð�ÈMÐO´DÑ$Ó�Ô Ð Ó Ï Ð Î Ó�Õ Ï Ò4Ñ6ÓSÕ á ÍÿÑ Îkñ ³S³�Ñ ß Ñ6Ó©È�Ñ�× Ï ·hÕ Î Ð�Õ$Ó�Ô�À�Ð Î ×lÑ Î ã�Õ$ÓD´DÐk¿
ß Õ$Ú$ÐD³OÆ�Å�é Æ Î�Å/Ä Æ ¿ ¹jÏ Õ�·%ÕD¿-ÇhÕ$ÓSÕ�ÔSÕD¿-È�Ð ßoÏ Ð�ãWâpÐ Î î$ü6ü6üD¸

Å&ðDÅD
IÁBÐ�ÒPÔm³�Õ Î Ô Ï ¿mË¥¸G¿SÕ$ÓoÔ6ÍÿÕ$Ó�ÚD¿ ò ¸Mõöî�³oÐ¥Ç%Ñ$Óm´DÐ ßoÏ Ñ$×�¶eÐ á Ð Ø Õ$Ó Ï îrÒ4ã	ÐhÈ@´HÕ á ÐD³XÕ$ÓoÔ Ð¸Ï ³
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peakrate versus log aggregation interval for oc3link1

link:BB4 1D1                   
port 1                         
#VC/VP : 37                    
total time : 24hrs             
measurementperiod:5ms          
#data points : 17280000        
maximum peakrate : 60.8Mbps    
minimum peakrate:  13.7Mbps    
max/min peakrate ratio :: 5 : 1
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peakrate versus log aggregation interval for oc3link2

link:BB4 1D1                    
port 1                          
#VC/VP : 37                     
total time : 24hrs              
measurement period:5ms          
#data points : 17280000         
maximum peakrate : 41.29Mbps    
minimum peakrate:  4.8Mbps      
max/min peakrate ratio   : 9 : 1
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peakrate versus log aggregation interval for oc3link3

link:BB4 1D1                    
port 1                          
# VC/VP : 33                    
total time : 24hrs              
measurement period:5ms          
#data points : 17280000         
maximum peakrate : 32.7Mbps     
minimum peakrate:  5.6Mbps      
max/min peakrate ratio   : 6 : 1
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peakrate versus log aggregation interval for oc12link1

link:BB4 3C2                     
port 1                           
# VC/VP : 41                     
total time : 3hrs                
measurement period:5ms           
#data points : 2160000           
maximum peakrate : 174.1Mbps     
minimum peakrate: 11.42Mbps      
max/min peakrate ratio   : 15 : 1
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peakrate versus log aggregation interval for oc12link2

link:BB4 3C2                     
port 2                           
# VC/VP : 39                     
total time : 3hrs                
measurement period:5ms           
#data points : 2160000           
maximum peakrate : 184.6Mbps     
minimum peakrate: 13.4Mbps       
max/min peakrate ratio   : 14 : 1
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peakrate versus log aggregation interval for oc12link3

link:BB4 3C2                     
port 1                           
# VC/VP : 37                     
total time : 24hrs               
measurement period:5ms           
#data points : 17280000          
maximum peakrate : 171.72Mbps    
minimum peakrate:9.56Mbps        
max/min peakrate ratio   : 18 : 1
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peakrate versus log aggregation interval for oc12link4

link:BB4 3C2                     
port 2                           
# VC/VP : 36                     
total time : 24hrs               
measurement period:5ms           
#data points : 17280000          
maximum peakrate : 179.52Mbps    
minimum peakrate: 14.02Mbps      
max/min peakrate ratio   : 13 : 1
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peakrate versus log aggregation interval for oc12link5

link:BB4 1A4                     
port 2                           
# VC/VP : 57                     
total time : 24hrs               
measurement period:10ms          
#data points : 8640000           
maximum peakrate : 168.62Mbps    
minimum peakrate: 8.7Mbps        
max/min peakrate ratio   : 19 : 1
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peakrate versus log aggregation interval for oc12link6

link:BB4 1A4                    
port 1                          
# VC/VP : 64                    
total time : 24hrs              
measurement period:10ms         
#data points : 8640000          
maximum peakrate : 181.13Mbps   
minimum peakrate: 21.1Mbps      
max/min peakrate ratio   : 9 : 1
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