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{Cye�°�Nt�~Iq�tPs�w�y�s
t=�FtS�zyF��w`o
t�{
t=��pr�T�NyXv�w`xF{I�`t��[tPp��CoXw!�|yFv�w�oIpzq��C��Ã¹�CxU���I�zt�v�qgxU�9�UyXv`pzw`oI�àw�y
y��
w`xFpz{4t × ~IxXw�p y�{ á�«
íf°
ã�í Ï!tS{I��tF§�w`oCt�±�xev�w`p|���9t�Ì(p9�zw�t�v`pr{
���|v`xX�Tt��[yXv��4prqgv�tP��ye�UtSv�t=s�~Iq�pr{
��w`oCtPqut
{CtS� �¢��Ã �CxU����� t=v!p|s
t=xFq�xXq��|yC�z�9yP�!q���n�okt�qut × ~
t={¢w�p|xX����tPpz�FoFw`pz{
�¾quw�tS��q�xev�t��
v�t=q�tS{Fw�tLs��ItP��yP��§
�!pzw`o4w`o
t¾pz���IyFv�w`xX{���t�q�xX���I�|pz{
�Ús
t={Iq`p�wu�4��p9�UtP{��F�»w�oItTw�v`xF{�q�p�w`pzyF{��UtSv`{
t=�Ì� � á�� � ï���ã xU{Is4w`o
t
pr{I�`v�tP�TtS{Fw`xU���[tPp��CoXw=§

� � á�� &)( � ã ² �î � á�� &$( � ã�î � B]& á�� &í( � BW& ã � � á�� � B_& ï�� � ã  ³
�¨¬ "
² î � á�� � ã �î � á�� &$( � BC& ð/� � ãî � B]& á�� � B]& ã �î � BC& á�� &)( � B ö ð/� � BC& ã � � á�� � B_& ï�� � ã
² î � á�� � ã � BC&ðÙ�ñW& # Ù á�� Ù�DC& ï�� Ù ã

î � B]& á�� � B]& ã � B öðÙ)ñW& # Ù á�� Ù�D9& ï$� Ù ã � � á�� � B]& ï�� � ã
² î � á�� � ã # � B_& á�� � ïí� � B_& ãî � B]& á�� � B]& ã � � á�� � BC& ïE� � ã ² � � á�� � B_& ï�� � ã6í

¯°oCtSv�t4w�o
t4´`���[tPp��CoXw�pzq�{Cye�Ø�Fpz�XtP{Å�F� ô - Þõ/� N � - Þ0/� ô - Þ0/� B]& �Ûn�o
t��IxXv�w`pz�S��tPqA�TxS�Åw`o
t={ �It
v�tPq�xU�����9t=s��|v�y�� w`oItSq�t%�[t=p9��o¢w�q»pz{ w�o
t�s
t=q`p�v�tPs¹�¼t=w`o
y�s�§�qut=�XtSv�xX�;t��kxX���I�9t=q�y��Y�!oIp|�`o�xPv�t
�Tt={¢w�p9yF{CtPs�p9{%w�o
t��`oNxU�
w�t=vTyF{K�C��Ã �¼t�w`o
y�sIq���n�o
t�xX~
w�o
yFv�xX�z��xS�Cq�xUs
�Xy��SxPw�tPqYw�o
t�~IqutAyF�
q�w�v�xXw`p��ItPs=$Lq��Cquw�tP��xPw`pr��v�tPq�xF�T���9pr{
�4w�tL�`oI{Ip × ~
tU§[xFqTpzw�oIxXq��ItStP{�q�oCye�}{%w`oIxPwTw`oIprqYv�tPq�xF�T�I�|pr{
�
�Tt�w`o
y�s4�Tp|{Ipr�Tp|q�tPq�w�oItY�Uxev�p|xX{���tYy��¿w�o
tTpr�T�NyUv�w`xU{��ºt��[tPpz�FoFw`q��!´�w;prqgpr���IyXv�w`xF{Fwgw�yA�IyCpz{¢w;y�~
w
w�oIxew�w�o
t�pz{¢w�v�y�sI~I��w�p yC{�yC�æw�o
t�qut × ~
tL{I�ºt�y��'xU~¢��pr�zp|xev����Xt=v`{
tP�zq�§T|f# �$} � Ë�¤ ï xF�z�9yP�!q��|yXv�w�o
t�~Iqut�yF�
pr�T�NyUv�w`xU{I��t�q`xX���I�zp|{C���!pzw`o
y�~
w;o�xL��pz{I��w�y��`yC�T��~
w�t�w`oCtY��xev��Cpz{IxF��sIp|q�w�v�p9��~
w�p�yC{�yC��w`oCtT�IxPv�w`pzÖ
�=� tLq & % - Þ0/� ( t`���I�rpz�Sp9w��9��§X�;o�p9��oTp|q�w¡���Ipr��xF�z�9��sIp â��=~I�9w�w�y��SxX�r�S~I�zxXw�tU��n�oIpzq�p|q�sIpzq��S~�q�q�t=s��¶~
v�w`o
t=v�p|{
w�o
t�{
t`�Iw!q�tP��w`p�yC{AxX�zyF{
�T�}p�w`oAsIprq��S~Iq�q�pzyF{�yC�'oCye�¹w�y��`oIyFyCq�t+w�o
t��IxXv�xX�Tt�w�tSv`q[yC��w�o
t�xX�z�XyFv`p�w�oI�
�!o�p|�`oApz{I�S�z~�s
t�|�� � } � Ë�¤ xF{Is°|f# � } � Ë�¤ pr{�yFv`s
t�v�w�y���pr{Ipz��pzq�t;w�oIt;�Uxev�pzxF{I��t;y���w`o
t�pr�T�NyUv�w`xF{��ºt
�0tPp��FoFw`q�yF�
w�xXpr{
tPs��
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øù÷�ñ��2�Ä¡¦��þÛú ¡P� � ����<¡P�Û¬®�Ä¨���¡,����

n�o�p|q�qutL��w`p�yC{;tº�k�I�rxXp|{�q�o
yP��yC{
t¿��xS��s
t=xF�e�}p�w`o;w`oCt[�¶xU��w�w`o�xew�w`oCt��¢��Ã��CxU�����9t�v`q��TtSw`o
yCsIy��9yX�U�
pr{Xw�v�yIsI~���tSq�xFsIs�p w�p9y�{IxF�Is
tS�Uv�tSt=q�yC���|v�tSt=s
yC� w�y�quw`xU{�sIxev�s��C�4Ã;�U´�{�q�w`xF{Is�xev`s��C��ÃÐxF���FyXv�p9w�o��Tq�§
y�{
t�oIxFq[w`oCtYq�t × ~
tP{���t;yC�ÀsIpzq�w�v�p|�I~Cw`p9y�{Iq�§T|h�î �$} �!o�p|�`oAoIxS�Ft�w¡�I��p|��xF�9�z����tSt={�q�t=�9t=��w�tPsAxX�S��yUv`sIpr{
�
w�yTw`o
t��
v�y��I�9t=� ��tSpr{
��quy��9�UtPs�xF{Is�w�o
t�~Iq�t�v��T~�quw���o
yFyCq�t�xTq�~Ipzw`xU�I�9t�q�t × ~
tP{���t;yF��pr�T�NyUv�w`xF{��ºt
s�p|quw�v`pz�I~Iw�p9y�{Nqy$Tw�v�xX{Iq�p9w`p�yC{»�UtSv`{
tL�9qc|f� � } � Ë�¤ ��n��I��p|��xF�9�z�AyC{
tT��o
yCyFqutLqgw`o
t�w�v�xF{Iq�pzw`p�yC{��Ft�v`{It=�|q
w�y�oIxS�Xt�w��[y��
v�yF�Nt�v�w�p9t=qP©XtSxFq��Yw�y�q�xF�T�I�9t!xU{Is�xU�|q�yYxUq��S��yCqut�w�y�w�o
t�w�v�xX{�q�p�w`pzyF{T�XtSv�{
tP�
w�oIxew¿��pr{
Ö
pr�Tp9Î�tPq�w`o
t��UxXv�p|xX{���t�yC�æw�o
t�p|���kyUv�w�xF{I��t��[t=p9��o¢w�qgxUqg�IyCq�q�p|�I��tF��´�{»�C��Ã��CxU���I��tSv�qgxU�9�UyFv`p�w`oI��q
w�o
tSv�t�p|q0xF�9q�yTw�o
t�xUsNs�p w�p9y�{IxF���|v�t�tPsCyF�Ípz{A�`o
yCyCq�pz{
�Tw`oIt�xU~¢�kp|�zp|xPv���w�v`xF{�q�p9w�p�yC{��Ft�v�{
tP�rq¸|f# � } � Ë�¤ �
n�oCt4�|yF�z�zye�!pr{
�ÐqutP��w�pzyF{K�Cv�yP�Iprs
t=q�x4w`o
t=yXv�t=w`pz�SxF��xX{�xF� ��q�prq¼y��goIyP�àw�yÐq�tS�ztP�ºw�w`oCtPqutA�Ft�v`{
tP�zq�p|{
yUv`s
t=vTw�y���p9{�p|��p9q�tAw`o
tA�Uxev�p9xF{���t�yC�[w`oCt»pr�T�NyUv�w`xU{I��tA��tPp9��o¢w�q�§�w`o
t={�q`~
�X�UtPquw�tPs�xX�z�XyFv`p�w�oI��pz�
q�tSw�w�pz{
�Cq�xXv�t��
v�tSq�t={¢w�tPs��

~n}�²Z}h� ³`�d´Z¶·�Z�r�2���:4v³��¹�]�!´����{�
�pµL¶��,���y�'�54X�
n�o�p|q[q�tP��w�p9y�{��
v�ye��p|sCtPq[xU{�t����
v�tPq�q`p�yF{¾�|yFv[w�oIt;xUq��C���
w�yFw�p|�g�Uxev�pzxF{I��t!yC�Nw`oCt;tPquw�pz��xPw�t�q�o
yP�!{�p|{
t × ~IxXw`p�yC{ á«Cíw¯¢ãQï �!oIpz��o���xXq�yF�Cw`xFpz{
tPsA~Iq`pz{
��w`o
tT�C��Ã¹�CxF�T�I�ztSv�qgxU�9�UyFv`p�w`oI�A��n�o
t�t��k�
v�tLq�q�pzyF{
�Cv�tPq�tP{Xw�tPs�pz{»±/v�yF�IyCq�p�w�p9yF{�£+�ªxFqgsCtSv`p��XtLs»p|{!£ ³
£P¤ÀxF{Is��I~Ipz�|sIq�yF{Aw`o
t��[yUv��AyF�¸£ ¦
«p¤c§Ä£ ³F«P¤(~Iq�pr{
�
q�p|�Tpr�|xev¿p|s
tPxUq�w�y'£ «Xët¤\��n�oIp|qÀt����Cv�t=q`q�p�yC{Tp|q�pz{I�S�z~�s
t=s�xUq/p�w��!p|�z�I��t��XtSv��T~Iq�tP�¶~I�
�!oCtP{�p�w0�`yC�YtPq�w�y
~�{Is
tSv�quw`xU{�sIpz{
��oCye�¹w`oCtYq�tP��tP��w�p yC{�y��æw�o
t�xX~¢�kp|�zp|xPv����UtSv`{CtP�zq�|f# �$} � Ë�¤ �}pz�|��xXÊ�tP�`w�w`oIt;�UxXv�p9xF{��ºt
y��'t=quw`pr��xPw�tPq[y��Iw`xXpz{It=s»~Iq�p9{I���C��Ã¹��xX���I��tSv`q��

»ì 3 5 á 4 ãÄ² ß  Þ ñ9& ô - Þ0/� 4 c % - Þ0/� g  ³
�¤ "
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Õ ! c »ì 3 5 á 4 ãV; ì 3 5 á 4 ã g G ò 7 LIï�õ öÖx× + � á 4 ã 9

ºtM��¹
õ öÖx× + � á 4 ãÄ²�È �î ö� á�� &)( � ãù � á�� &$( � ã á 4 á�� � ãV; ì 3 5 á 4 ã�ã ö ñ�� &)( �  ³
�¦ "

ºQ¹r�Í��� ��¹r�v�üf��ú���� ������� ���ý��Ú��!¼�ø6�::ú�� ù � �ýfþ�O¾����K¼�½
ù � á�� &$( � ã�² ù & á�� & ã ð � Ù�ñ ö ��Ù á�� Ù�B_& ïE� Ù ã�í

Ô�¹r���.üÞø6�H�Ú��Xú�üv ��������ý%��üf�û�õ��6þP�ývø±ý%���ù���n������¹¡��y�������Ú ú��>Âdú����y¹r��ý
Õ ! c »ì,3 5 á 4 ãV; ì,3 5 á 4 ã g G ò 7 L�ï�õ ö× �]Ø�+ � á 4 ã 9

ºQ¹r�Í����ÂÙÓ�ú�� Ù�Ú�zCï
õ ö× �kØ + � á 4 ã  ³
�zë "

² È �î ö� á�� & ãù & á�� & ã a È 4 á�� � ã �î � á�� � ð/� & ãCñ�� � ; ì]3 5 á 4 ã b ö ñ�� &« ß � B_&Ù�ñ ö È á �î � á�� Ù ã #<Ù)BC& á�� Ù ïE� ÙíB_& ã�ã öî Ù)B_& á�� Ù�BC& ã � Ù á�� Ù)B_& ï�� Ù ã aWÈ 4 á�� � ã � î � á�� � ð � Ù ãCñ�� � ; ì 3 5 á 4 ã b ö ñ
� ÙíB_&$( Ù« È á î � á�� � ã # � B_& á�� � ïE� � B_& ã�ã öî � B_& á�� � B_& ã � � á�� � BC& ï�� � ã á 4 á�� � ãV; ì 3 5 á 4 ã�ã ö ñ�� � BW&�( � í
´�{�w`o
tLqut�t����
v�tPq�q`p�yC{Iq ´ �î � á�� &$( � ãCñ
� &$( Ù�BC& ñ�� Ù�DW&$( � pzq!s
tP{
yUw�tPsA�F���î � á�� Ù ã xX{Is´ � î � á�� &)( � ãCñ
� &$( Ù)BW& ñ�� Ù)DW&$( � BC& [ �î � á�� Ù ã �¢�Û�î � á�� � ð$� Ù ã �An�o
t¾�
v�yCyF��yC�[±�v�yC�Iy�q`p w�p9y�{K£�p|q��|yC~I{Is�p|{

¸}�I�ItP{IsIpß��£F�
¯°oIxXw0pzq/t���p|s
tP{Xw0�|v�yC� w`o�pzq�w`oIt�yFv�t�w`p|��xF��xX{IxU�9��q�pzq[pzq�w`oIxPw[�=xev�tL�¶~I��qutP��tP��w�p�yF{�y��Nw`oCt;xU~���pr�zp|xev��

�UtSv`{CtP�zq |f# � } p9q�pr�T�Nt�v`xXw`p��Ft!pz{TyXv`sCtSv�w�y�yF�
w�xFpz{�xU{�xU�9�XyFv�pzw`oI�Òw`oIxXw��Cv�yP�Iprs
t=q/q�t={Iq`pz�I�zt!xX{Iq��0t�v�q��
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n�o�p|qTp|qT��xFs
tAt`���I�rpz�Sp�w��X�%w�oIt»�rxF�ºw�w`o�xewS§0p|{%w�o
tAt����Cv�t=q`q�p�yC{��|yXv�w`o
t�xXq��I���
w�yXw`pr���XxPv`prxX{I��tU§
pzw��SxF{��It�q�tStS{4w`o�xXw+w�o
t��¶xFquw�t�v�w�o
t���pß��pr{
�AyF��w`o
tÛ|f# � } �Xt=v`{
t=�|q;w`oCtP{Ôw�o
t¾�¶xXquw�tSv]�î � á�� � ð$� Ù ã
��yF{F�XtSv��XtPq�w�y1î � á�� � ãQï xXq åÄ; ½�pz{I��v�tPxXq�tPq���n�oIt�v�tP�|yUv�t�p9{Aw`o
t�q�pzw`~IxPw`p9y�{�w�oIxew!w`o
t4|f# � } �Ft�v`{It=�|q
xPv�t��Tp ��p|{C���0tP�z�c§I�Uxev�p|xX{���t�w�tSv��Tqgpr{�w�o
tTq�~I���TxXw`p�yF{�§I�!p�w`o�½;Ü å §I�}p9�r���ItP�ºyC�Tt�pz{Iq`p��C{Ip����SxX{Fw
q�p|{I��t;w`oIt�q × ~�xev�t�sIp�Ê�tSv�tS{I��t+��p9�UtP{A�¢�

a9È 4 á�� � ã �î � á�� � ð/� Ù ãCñ�� � ; ì 3 5 á 4 ã b ö
�!pr�z�/��t�{CtS�F�rp �Cpz�I�ztX�An�o�pzqY�YtLxF{Iq;w`oIxXw�p|{�q`p�w`~IxXw�pzyF{Iq�p|{4�;oIpz�`o�w�o
tÛ|f# �$} �UtSv`{CtS�rqYxev�t���pß��pr{
�
v�xX�IprsI�9�U§�yF{
tA��xS��yC�Cw`xXpr{%x»�FyFy�sÁxU�I�
v�yL�kp|�TxXw�p�yC{�yC�[w`o
tA�Uxev�p|xU{I��tA�F��Ù�~�quwTw`xP�Ipz{I�4w`oCtA�zxFquw
�|t=�Kw�t=v`��q/pr{�w`oCtgt����Iv�tSq�q`p yC{��|yFv�w`o
t!�UxXv`pzxF{I��t}q�oCye�!{¾p|{Tt × ~�xew`pzyF{ á�«
í��¢ã §�q�pz{I��t!w`oCt;v�t=��xUp|{Ipr{
�
w�tSv`�TqTpr{�w`oCt»q�~I���!p|�|�0�ItA{It��C�zp9��p|�I��tF��ÏgyP�0t��Ft�vS§0p�w�p9qY�0yXv�w`o���yF{�q�p|sCtSv`pz{
�4w�o
t�q�p�w`~IxXw�p�yC{%p|{
�!o�p|�`o%w`o
tw|f# � } �XtSv�{
tS�rqToIxS�Ft�w`oCtPp�v��¶xFquw�t=q�w��Tp ��pr{
�I��n�o�p9qT�!pz�|�0�Nt�w�o
t�q�p9w�~Ixew�p9y�{Ápr{%�!oIp|�`o# � B_& á�� � ï�� � BC& ãb² # � B_& á�� � B_& ã �à��yP��§�p9{Åw`o�p|qAq�p�w`~�xPw`p�yC{ pz��yF{
tÐxXq`q�~I�¼t=qAxF�z��w�tSv���qApz{Åw`o
t
�UxPv`p|xU{I��t4t��k�
v�tSq`q�p yC{ÅyF�Cw`xXpr{
tPsÅpr{ ³C� ëÐxXv�t�{
tS�F�rp��Cp9���9t4t�����tL�
wA�|yFv�w�o
t%�zxUq�w�w�tSv���§�w�okt={ÅyF{
t
y��
w`xFpz{Iq!xT�XxPv`pzxF{I��t�t`���Cv�tPq�q�p9y�{��Cp �Ft={»�F�U§

õ ö× �]Ø�+ � á 4 ãÄ² È á î � á�� � ã # � B_& á�� � ïE� � BW& ã�ã öî � B_& á�� � B_& ã � � á�� � BC& ï�� � ã á 4 á�� � ãV; ì 3 5 á 4 ã�ã ö ñ�� � BW&$( � í
® pz�XtP{Yw�o
t��|yFv��ËyC�Cw`o�pzq'�UxXv`pzxF{I�`t�t����
v�tLq�q�pzyF{Tpzw��[y�~I�|sT�It�w�t=���
w`pr{
�;w�y�qutP�ztS��wq# � B_& á�� � ïE� � BW& ãÄ²î � BW& á�� � BW& ã xXq+w�o
t={��SxU{I��tP�z�rxew`pzyF{�p|q��IyFq`q�p9����t¾xX{Is4yF{ItTyF�Iw�xXpz{�q+x��Uxev�p|xU{I��tTt��k�
v�tLq�q�pzyF{4�Fpz�XtP{
�F�U§

õ ö× �yØ�+ � á 4 ãÄ²[È á î � á�� � ã�ã ö î � B_& á�� � B_& ã� � á�� � B_& ï�� � ã á 4 á�� � ãV; ì 3 5 á 4 ã�ã ö ñ�� � BC&)( � í
¸}q[�Ny�pz{¢w�tPs�yC~
wªp|{b£ ³I£�¤Ý§
w�o
t;v�t=xFquy�{��!o¢��w`oIpzq�prq[{
yFwªx+�FyCyCs�pzs
tLxTp9q�x�v�tPq�~I�9w0yC��w`o
t��¶xX��w0w`oIxPwS§
pr{ÔyFv�s
tSv�w�y�tP{Iq�~
v�t�w�oIxew�w`o
t��FxPv`pzxF{I��t�t����
v�tPq�q`p�yC{ õ�ö× �]Ø�+ � á 4 ã pzqYq`�TxF�z���|yFv�xF{¢���¶~�{I��w`p�yC{È4(§
w�oIp|q[�0yF~I�rs�v�t × ~Ip�v�t�w`oCtYxF��p9�rp�wu�¾w�y¾�ºyC{Xw�v�yC�Nw�o
t�p|���IyXv�w�xF{I�`t+�0tPp��Co¢w

î � á�� � ã� � á�� � BC& ï�� � ã  ³
� H "
¤P¬



yP�UtSv�é Î é���¸gq��Tt={¢w�p9yF{CtPs�p|{�w`o
t���xF�kt=vS§
w�oIp|q�t��k�
v�t=q`q�p�yC{��0yF~��zs�wÝ�I�Ipr��xF�z�z���
v�yFoIpr�Ip9w0w`o
t�~Iqut
y�����Ã0��Ã��TyP�XtPq�§�xFqgw�o
tTv`xPw`p9y�p|{4³
� H�p|q!wu���Ipz�SxU�|���4{
yFw�s
tS��{
t=s���ngoCtYt��kxX���I�9t��
v�yP��p|s
t=s4w�y
sCtP�YyC{Iquw�v`xPw�tAw`oIpzqT��yFpz{¢w�pz{F�XyC���Ft=qYw`xX�Cp|{C��î � á�� � ã xXqTx4�Cv�yF��xF�Ipz�|p�w��%s
tL{Iq�pzwu��yF{8í½xU{Isò� � x
�»t�w�v�yC�IyF�|prquÖÝÏ;xXq�w`pr{
�Fq��XtSv�{
tS�\��ÏgtL{I�ºt}�|yXv0w`o
t=q�t�v�tLxXq�yF{�q/pzw0p|q��!p|q�t;{
yUw�w�yT~�qut�# � B_& á�� � ïE� � BW& ãÄ²# � B_& á�� � B_& ã xX{IsAw`o
t�w�v�xXs
tSÖ\yFÊ�p|q�w`o�xew}x�q`~I�àyFv�w�tSv���q��!p|�z�ÀxX�I�ItPxXv!pr{�w`oCtYt`���
v�tPq�q�p9y�{�yF�Àw`o
t
�UxPv`p|xU{I��tF��ÏgyP�0t��Ft�v��¼y�q�w;yC�/w�o
tSq�tTw�tSv`��q�pz{Ôw�o
t�q�~I�Ü�!p|�z����y�{¢w�xXp|{�xA�Ixev�w��;oIpz��oÔw�xe�UtPq;w`o
t
�|yUv`� �î � á�� Ù ã #<Ù�BC& á�� Ù ï�� Ù�B]& ãî Ù)BC& á�� ÙíB]& ã � Ù á�� Ù�BC& ï$� Ù ã
�!o�p|�`o��SxU{Ò�ktÕ�ºyC{Fw�v�yC�z�9tPs°�YyFv�t%t=xFq�pz�9�¹�Cp|xGq�tS�ztP�`w`p9y�{ yC��# Ù�BC& á�� Ù ï�� Ù$B_& ã xUq»xÅ�¶~I{I��w`p�yC{ yF�� Ù á�� Ù)BC& ï�� Ù ã xX{Is:î Ù)BW& á�� ÙíB_& ã �

¯°pzw`o4w`o
tPq�t�v�tSq�~�� w�q�p|{���pz{Is4w`oIt��|yC�z�9yP�!pz{I�»q�tP��w�p y�{��!pz�|��s�pzq��=~Iq�q�xX{Is��¼yUw`pz�XxPw�t¾sIp9Ê�tSv�tS{Fw
�`oCyCp9��tPq[�|yUv[w`oCt�qut × ~
t={I��t;y���xX~¢�kp|�zprxev����Xt=v`{
tP�zqS§C|f# � } ��´�{�xXsIs�p9w`p�yC{�w�yYw�oIp|q�§IxY��yF���Ixev�p|quy�{�xF{Is
�rpz{
�Iq��!pr�9���It}s
v`xS�!{��!p�w`o�xF���FyXv�p9w�o��Tq/pr{¼w�o
t}�9pzw�tSv�xew�~
v�t!�!oIpz��o��SxU{��It!�Ip�tS�0tPs�xUq�q`�ktL��prxX����xFq�tPq
y��'w�o�p9q��XtL{
t�v�xF�'�C�ÔÃ°�CxX���I�9t�v!�|v`xF�Yt=�[yXv����

~n}�²Z}{| ³�Ã5ÝZ�h�y�y�,�d´�Þ��X�����2�y�tß1à�áAâ
ãkäÄå>æçä�èhé>ä�ä�ê�å'ë"ì>íbîIêðïIèhëbñ�êbò�éjó"äxêbóçêhè�ôªæõíðö]í"òWô�÷dêøä�ê�ùdédêö>è%êøí"ò>ë�éHúûæOóçæOëbñ�üyýIêhñªödê�óOäpþIÿ����øæOäÁæ����ÙíIñ�ô�ëIö"ô
æ ò>í"ödê5æ ä3ô�íyí"ìdôªëIæOö�ä�ê�ö>ä�æçì>óçê�êbäxôªæ��zëMô�êbäpé>ä�æ ö
	;ôª÷ûê�������Hë����>óõêhñ�äpòOñ�ë���ê��?íIñ�ý�����÷dê�ê�ú��dñ�êä�ä�æçí"öíðìdô�ë"æçödêå æOö�� «��w��� ä�é�	�	Iêbä:ô�ä�ô�÷>ëIô�íWödê#ä�÷díðé>óOå ô�ñ�üKô�íKí �dô�æ!��æOä:ê¬ô�÷Wê¬ä�ê�óõêè%ôªæõí"ö íWò]þIÿ � �"�5æçô�÷ñ�êbä#�>êbèAô;ô�í�þ%$�����ý"êAñ�ödêbó ä&�'��÷dêhñ:ê�äxêhê��zä�ô�í ì=ê�ô��píÛë%�(�dñ�íWë�è�÷dêbä;ô�í è�íðö>ä�æ ådêhñ��k÷dê�ö�ä:êbóõê�è�ô�æ ö
	ôª÷dê�äxêbù"é>ê�ö>è�êzí"ò ý�êhñ�öWêbóçäCþMÿ��)���*��÷dê,+jñ�äxôÍæ öHî�í"óõî�êbä-�Cæçö>æ!�Cæçä�æOö
	 ô�÷>êzë"ä:ü.���dô�í"ô�æçè�îIëbñ�æ ëIö>è�êzí"ò
ôª÷dêzêhä�ô�æ��zëMô�ê/� «
�f¯
� �5æõô�÷Ûñ�êbä0�=ê�è�ôyô�íLô�÷dêzýIê�ñ�ödêbóçä�þIÿ � ���'��÷ûêzä:êbè�íðö>å�ë��(�dñ�íðëIèA÷��øí"é>ó å�ì>êzô�í
óçí"í"ýLåÙæwñ�êbè�ô�óçü¬ëbô�ôª÷dê'î�ëbñ�æOë�ö>è�êÍí"òÄôª÷dê�æ1�'�ûí"ñ�ô�ë�ö>è�ê2�øêhæ1	"÷"ô�äAï ë�ä;òõíWé>öjå¬æOö3� «��m°
� ï ë�ö>å¬ô:í<ô�ñ�üLô�í
�zæçö>æ���æ äxê<ôª÷dêzîIëbñ�æ ëIö>è�êzíWò ôª÷dêLæ1�'�ûí"ñ�ô�ë�ö>è�ê'�?êbæ4	W÷Iô�ä-�;æwôª÷�ñ�ê�ä5�>êbè�ôyô�í ô�÷dêÛþIÿ � �zý"ê�ñªödêbóçä6�Lã;ä
�BëIä7�>í"æ öHô�êhå<íðédô�æ ö98;:�<&=1æçô>�BëIä?òOíWéjö>åCô�ízì>êyë-	"í"í>å�æOådêbëyô�ízè�íWö>ä�æ ådêhñøô�÷dêyä:êhèAí"öÙåCí��Wô�æõíðö<ë"ö>åä:êbówêbè�ôÍþIÿ � ��ý�êhñ�öWêbóçä;ìHü#è%íWöjä�æçå>ê�ñªæOö
	Låjæõñ�ê�è�ôªóÌü ô�÷dêÍî�ëIñ�æçë"ö>è�ê�í"ò{ô�÷dê æ����ÙíIñ�ôªë"ö>è�ê��?ê�æ�	"÷"ô�äkä�æOöjè%êôª÷>æOä>�øí"é>ó å?�Cëbý"ê]ôª÷dêÍè�÷dí"æ è�êyí"ò1ô�÷dêzþIÿ@���yý"ê�ñªödêbóçä�æ ö>ådê��=ê�öÙådêhö"ô�íWò1ô�÷dêÍò�é>ö>èAô�æwí"ö 4 �

A�A



B ö íIñªådêhñ<ô�í ê%ú��>óOë�æOöt÷díC�¸ô�í íðìdô�ë�æOö ô�÷Wê�äxíWóçédô�æçí"ö ô�í���æ ö>æ���æ ä�æ ö
	Kô�÷WêÛîIëbñ�æ ëIö>è�êÛíðò;ô�÷dêæ!���=í�ñ�ô�ë�ö>è�ê7�øêbæ4	W÷Iô�äD�5æõôª÷'ñ�êbä0�ûêè�ô{ô�íyý�êhñ�ödê�óOäøþIÿ � �5í"ödêE�Íé>ä�ôD+>ñªäxôpå>êF+Ùödê�ôª÷dê5òOíWóçóõíC�5æOö
	�æõô�êG��ä&���÷WêE�Cëbñ#	Wæçö>ë"ó>å>æ äxô�ñ�æçì>édôªæõí"ö�í"òH�>ëMñ�ô�æ è�óçêbä�ï &HI -KJ /� ('L ëbô ôªæ1��ê7MQä�÷>ëIó ó>ì>ê5ådêbödí�ô�êbå'N � �PO � � ëIöÙå2�5æOóçó
÷jëî�ê�íðödê5í"ò=ôª÷dê5òOí"ó ówíQ�kæçö
	ÍòOí"ñ5��äpådêC�>êböjå>æOö
	yíðöR�5÷dê�ô�÷dêhñpñ:êbä�ë����>óOæ ö
	Í÷>ëIä{ô�ëbý"êbö��>ó ëIè�ê��TS ÷dêbööWíCñ�êhä�ë��,�>óçæ ö
	<÷jëIä?íjèhèhédñ�ñ�ê�å¬é.�<ô�ízô�æ1��ê-M L íWödêÍ÷>ëIä

N � �PO � �VU NXW5$RY[Z � �\O � � ] :
�K^�_
ë�ö>å¬æçòÄô�÷>êyó ëIä�ô�ô�æ1��êyô�÷dê`�>ëbñ�ô�æ èhówêbä>�?ê�ñ�êyñ�ê�ä�ë%�'�>ówêbåa��ë�ä�ëbô�ôªæ���ê`bÄô�÷>êhöLí"ödêÍ÷>ë�ä

N � �PO � ��UdcTe $ eKf W Z � �\O � �g� ] :.�1<Ch�_
i íC�yïWë"ä�ä�é.��ê�íWödêk÷>ë�ä>�>ëbñ�ô�æ èhówêbä?åjæõä:ô�ñªæOì>édô�êbåzë"è�è�í�ñ�åÙæçö
	'ô�í�N � ïdëIôpôªæ��'ê�M L ë"ö>åzæõôøæ ä?ådê�ä�æwñ�êbåô�íL÷>ëhîIê�ôª÷dê�� åÙæçäxô�ñ�æ ì>édô�êå¬ë"èAè�íIñªå>æOö
	�ô�í<ôª÷dê'ôªëMñ#	"êAôyå>æ äxô�ñ�æçì>édôªæõí"ö c ���kjködê��øëhü¬íðò3íðìdô�ë�æOö>æ ö
	

�jëMñ�ôªæOèhówêbäzå>æçä�ô�ñªæçì>édô�êå ëIè�è%í"ñªå>æçö
	Kô:í c � �?íWéjóõå ì=êLô�í�è�í�ñ�ñ�êè%ô�òOíIñzô�÷dê å>æ ä�è�ñ�ê6�jë"ö>è�ü ì>êhô��?êAêböôª÷dêÍå>æçä�ô�ñªæõìjédô�æçí"ö>ä�îWæOë�ä�æ1�'�>ówê B ���ÙíIñ�ôªëIöÙè�êR�Hë%�'�>óOæçö
	'�?ê�æ�	ð÷Hôªä&�Vl�ê�öÙè%ê"ï>íðödê-�?íðé>óOå<í"ìWô�ë"æçö<ô�÷dêòOíðóOówíC�;æçö
	zê�ú(�dñ�êbä�ä�æõíðö¬òOíIñ�ôª÷dêÍé>ö
m:öWíIñ5�zëIó æçäxêbåLè�í"ñ�ñxêè�ô�æwíWöa�?êbæ4	W÷Iôªä�òOí�ñ�ô�÷dê`�>ëIñ�ô�æçèhówêbä
c �(�\O
� �N � �\O
� � � ] :.�1<�<Q_

��÷Wên�dñ�íWì>ówêC� �5æõôª÷té>ä�æ ö
	Kô�÷ÙæçäLä�æ1�'�>óOæçäxôªæOèÛë��.�dñ�íWë�è�÷ æçä<ô�÷jëMôLæçôLè�í"éjóOåtì=êÛê�æõôª÷dêhñ<ô�í"í è�í���m
�jédô�ëIô�æõíðöÙëIóçóõü æçö"ô�ê�öÙä�æwî"ê<í"ñ'êAú>ô�ñ�ê���êbówü åjæpo�èhé>ówô�ï?æçò5ödíIôzæ!���=í"ä�ä�æçì>óõê"ï{ô�íÛíWìdô�ë�æOöKë"ö ë�ö>ë"ówüdôªæõè�ëIó
êAú(�dñ�êbä�ä�æwíWö.òOí�ñ�N � �\O � � L ëIô�êbë�è�÷.ô�æ!�'ê-M&�q��÷dêhñ�êbòOíIñ�êÍëR+>ñªäxôkö>ëIæçîIêÍë��.�dñ�í"ë"è�÷?� íWéjóõå ì=êyô�í�ówídí�ýòOí�ñ5ëCä:íWóçédô�æçí"ö.ô�í�ô�÷>æ ä�å>æOówêC�'��ëzä�é>èA÷LëIä5é>ä�æ ö
	<ë�öLë��.�dñ�íhúûæ1�Cëbô�æõíðö<íWò ôª÷dêÍòOíIñ5�

rN � �\O.� �VU st uv Jpw W $`�@x Izy Jp{��| W L O.�P} �
��÷jæOä;æ ä;ëIó äxíLödí"ô�æõåWêbëIó{ä�æOö>è�êzèhówêbëbñ�óõü#æwô��?íðé>óOå/�dñ�í>åjé>è�ê�ë"öÛë�ó�	�íIñ�æçô�÷.�~�5÷>æOè�÷Ûæçä2��� t Y � ï1ë"ö>å
ôª÷>æOäpä�÷díðé>óOåzì=êkëhîIíWæçådêbå'�5÷dêbö'�=í"ä�ä�æ ì>óõê�� B ò=í"öWê;ô�í"í"ý�ôª÷dê;ë��(�dñ�íðëIèA÷,�dñ�êbäxêöHô�êhåa�Wñ�êhîWæçí"é>ä�ówüzë"ö>å

A��



�>êhñªòOíIñ���êbåKôª÷dê B ��è�í�ñ�ñ�êbè%ôªæõíðö ï�é>ä�æõö.	Ûôª÷dê?�?êbæ4	W÷"ô�ä'í"ì>ôªëIæçö>êhå æõö��\� ���.� L ô�÷dêbö èhówêbëbñ�óçüKí"ö>ê ödíóçí"ö
	�êhñ5÷ÙëIä�ô�ízè�í �,�jédô�ê`N � �\O � � �>l5íQ�øê�î"êAñhï>ôª÷>æOä5è�í��'êbä�ëbô5ë,�Wñ�æOèAê'ä�æçö>è�êÍödíC�vô�÷Wê'æ!���=í�ñ�ô�ë"öjè%ê
�øêbæ4	"÷"ô�äpëMñ�ê;åWê&+ ödê�å�íðöCåWí���ë"æõö'� � ïWë�ä3í �.�=íðäxêbå�ô�í`�zï"ë"ö>åzäxí-�5æOóçó>é>óçô�æ!��ëIô�ê�óõü��Wñ�íjå>é>è�ê5ó ëMñ#	�êhñ
î�ëbñ�æOë�ö>è�êzæçö¬ô�÷Wêzæ��'�>í"ñ�ôªëIö>è�ê`�?êbæ4	W÷Iôªä6�-��÷>æçä��>ñ�í"ìjóõê�� æçä�ñ�êè�ô�æ4+>êbåÛì"üLô�÷dêzò�ë�è�ô5ô�÷>ëIô;íðödê'��ëhüè�÷WídíWä:êCôª÷dêzä�êhùWédêböjè�ê�íWò�þIÿ � �Cý�êhñ�öWêbóçä�ï{ë�ö>åKæçö"ô�é>æwô�æçîIêbóçü¬ôª÷ûê�í��Wô�æ1�Cë�ópè�÷díWæçè�êa�zæçö>æ���æ ä�æ ö
	Lô�÷dêî�ëbñ�æOë�ö>è�êLíWò�ô�÷dê æ����ÙíIñ�ô�ëIöjè�ê?�?êbæ4	W÷Iô�ä��5æOóçó�ìÙê.ôª÷dêLíWödêLô�÷>ëbôCôªëMý�êbäCéjä�òOñ�í�� êAî�ë"óõéjëIô�æçö
	�ô�÷dê
�øêbæ4	"÷"ô�äyíWöz� � ì>ë"è�ý�ô�í¬êhî�ë�óõéÙëbô�æçö.	¬ô�÷Wê,�øêbæ4	W÷Hôªä'ä�æ1�'�>óõüÛíWö3�,����÷dê<òOíWóçóçíQ�5æ ö
	/�Wñ�í��Ùí"ä�æõô�æçí"öòOñ�í���8 :
<6=@�dñ�íbîWæOådêbä�ëzäxíWóçédôªæõíðö.ô�ízô�÷jæõäE�dñ�í"ì>óçêC�a�>��÷Wê]î"êAñ�ä�æwíWö<í"òÁô�÷dêÍäxíWóçédôªæõíðö"�dñ�êhä�ê�öHô�êbåa�5æOóçóì>êÍòOí"ñ�ô�÷Wê'ä�æõôªé>ëMôªæõí"öLä�÷díC�5öLæOön�P� �4��� �5÷Wêhñ�êyö>í�ñ�êbä�ë��,�>ó æçö
	<÷jëIä�í>èAèhédñ�ñ�êbå��
�-�6�H�D�����������T�d�~�T�.����úC�H�C�P��� úC�����D�6���F�� F�)¡�ø.��� úC�£¢c�¤�¥ �� úC� � �!| W§¦ ���P�F�¡ü2���g�Mük���6�F�-�\���2¨%�C 5�)�C�T�5�ú�©§���.�-�Mü«ªrúC ��)�C���5� ¦ �F��¬C�����5�® �g�PO W Z � � V���«¬��!¨����z¡&¯

¢cT¤°¥ �� �PO W Z ��| WC± O
� �VU N � �PO W Z ��| W�± O.� � ] :.�1<%²%_
�C�H�'�������`��úC�X���P�\� ú6�T���T�C���F�� F�)¡�ø���� úC�n�)�C³%�F�-���.�D©%úC �ü´ªg �úC¨6�)���5�����9�5µ�ø.����� úC�·¶
¸1¹� ¦ �P���-©ÍúC ��C�.¯�º%

ÿ ¤�¥ �» | WT�PO » L O » | W �VU N » | W¼�\O » | W � $ » �\O » | W L O » �N » �\O » � � ] :.�1<C:�_
��÷dê��dñ�ídíðò íðò«½{ñ�í��=íðä�æwô�æõíðö�²��Cëhü�ì=êLòOíWé>öjå æçö ã��.�>êböjå>æÌú�²�� i íC�yï?æwôzæOä'íðìHîjæwí"éÙä'ô�÷jëMôë�óõôª÷dí"é
	W÷;ôª÷>æOä1æ ä ô�÷dêpí��Wô�æ���ë"ó"ä:í"ó édô�æwíWöyæçö]ô�êAñ5�zä íWò���æOö>æ!��æOä�æ ö
	�ô�÷Wê î�ëbñ�æOë�ö>è�êpí"ò"ô�÷Wê?æ!���=í�ñ�ô�ë"öjè%ê

�øêbæ4	"÷"ô�äAïD�5æõô�÷�ñ�ê�ä5�ûêè%ôÍô�íÛô�÷Wê¬þIÿ � �<ý"êAñ�ödêbó ä�ïÁô�÷>æ äk�5æOó ópödí"ô�ì>ê<íðò�é>äxêLæ öz�dñªëIè�ôªæõèAêLä�æçö>è�ê�í"ödêä:ô�æ óõóyèAë"ö öWíIôLêbëIä�æOówü èhë�óOèAé>óOëbô�ê3N � �\O � � ïkëIäLê%ú��>óOë�æOödê�å¾�dñ�êhîjæwíWé>ä�ówü��¿jködê�è�ë"ötê�æõô�÷Wêhñ è�÷dídíðäxêô�í�ë%�.�Wñ�íhúÙæ!��ëIô�ê¬ÿ ¤�¥ ���| W í"ñ è�÷dídíWä:ê<ýIê�ñ�ödêbóçä<þIÿ@���LäxíÛôª÷>ëIô'ôª÷dêLæ!�,�>íIñ�ô�ë"ö>è�ê?�pêbæ�	ð÷Hôªä'ëIñ�ê�êbëIä�æOówü
è�ëIóOèAé>ó ëMô�êå�í�ñ5÷>ëMî�êÍë�ò�ë%�zæõó æOëbñ5òOíIñ5�?� B ô5æ ä�æOö<ô�÷>æ ä�äxêbè�íWö>åLë%�(�dñ�íWë�è�÷<ô�÷jëMôE�>ëIñ�ë"óçóõêbóçä�ëIñ�êyòOíWé>ö>å�5æçô�÷<ê�úûæçäxô�æ ö
	�óõæçô�êAñ�ëIôªédñ�êyí"ö<ôª÷dêÍä�é>ì
À!êbèAô6�V��÷dêÍè�íðö=öWêhè�ôªæwíWö>ä?ô�ízíIôª÷ûêAñ7�?í"ñ�ýWä�ëbñ�êyê�ú��>óçë"æçödêbåLæOö
8 :
<F=)� B ô5æ ä�÷WíQ�øê�î"ê�ñ5é>äxêbò�éjó1òOí"ñ5è�í��'�>óõêAô�êödêbä�ä�ô�ízí"éWô�óOæçödêÍô�÷dêÍè�íðö>ödêbèAô�æwí"öÙä�òOíWé>ö>å ì>êhô)�?ê�êbö<ô�÷dê
��9�Á�Wë����jóõêhñªä7��êAô�÷díjådíWówí�	Iü�ëIö>åLê%úûæOä:ô�æOö�	��?íIñ�ý ïÙæ ö?��í�ñ�êÍådêhôªëIæçó\�

��÷dêE+>ñªäxôøè�í"öjödêbè�ôªæÌíðö�ôª÷>ëIôV�5æçóOó>ìÙêE��ê�öHôªæõíðödêbåzæõä{íWòÙæ��'�>íIñ�ô�ë"ö>è�ê�ô�íyô�÷dêkä�æ1��é>óçëIô�æwíWö�ä�ê�è�ô�æçí"ö
ô�í�ì=ê?�Wñ�êbä:êböIô�êbå ödêAú>ôF�z�5÷>æçä�è�íðö>ö>êhè�ôªæwíWö�ñ�êhó ëMô�êbä'ô�íÛôª÷dê?� í"ñ�ý�íWò7ÂWëMñ0ÃhüWö>ä�ýWæ�ï�8 A%� =BëIöÙåKë"óçä�í

A�Ä



ô�íCôª÷dêÍã;ö>ödêëIóõê�å B ���ÙíIñ�ôªë"ö>è�ê,�Wë��,�>óçæ ö
	 ] ã B �._BëIó1	Ií"ñªæÌôª÷.� íWò i êbë�óïD8 � ^Q=Å�>��÷dêÆ�dñ�íðì>óõêG� i êëIóåjæOä�è�é>ä�ä:êbä?æ öHî�í"óõî�êbä7�'íbî>æ ö
	�òOñ�í�� ëyô�ñªë"è%ôªë"ì>ówê'åjæõä:ô�ñªæOì>édôªæõíðöCô�ízë�å>æ äxô�ñ�æçì>édôªæõí"ö<íðò1æOö"ô�êAñ�êbä:ô�îWæOë�ëä:êbùWédêhöjè�ê?íðò>æçöHô�êhñ5�'êbåjæOëMô�êøë"ö>ödêbë�óÌêå'å>æ äxô�ñªæçì>é>ô�æçí"öÙä&� i êëIó"å>æ ä�èhé>ä�ä�êhä1ô�÷Wê�ò�ëIèAô1ô�÷>ëIôÁô�÷dêøë�ö=öWêhë"ówêbåä:êbùWédêhöjè�ê�í"òÙå>æ äxô�ñªæçì>é>ô�æwí"öÙä{æçä{ô!ü(�>æçèhë"óçóõüÍé>ä�ê�å�ë"ä{ëIö�æ ödê�újë"è�ô���êëIö>äÄíWòÙ÷>ë�ö>å>ó æõö.	yæçä�íðóOëMô�êbå��'íjådêbäæ ödÛëMñ�ýIíbîtèA÷>ëIæ ötä�ë����>óçêhñ�ä6�Çl�êÛô�÷Wêbötå>ê6��í"ö>ä�ô�ñ�ëIô�ê�ä.÷WíQ��ô�÷dên ëIñ�ý�íMîTè�÷>ë"æçö ô�ñ�ë�ö>ä�æçô�æwíWö>äéjäxêbåÛòçí"ñ�ôª÷dêzëIö>öWêbëIó æõö�	LäxêbùWédêböjè%êzèAë"ö¬ìÙê�ådêhî�êbówí��>êbå.ô�íLådê6+ÙöWê�ë"ö¬æ!���=í�ñ�ô�ë�öÙè%ê ä�ë%�'�>ówêhñ6�Èl ê
ëbñ#	Wédê�äCôª÷>ëMô<ô�÷>ê è�í���ìjæõöÙëbô�æwíWö íðò]æ1�'�>í"ñ�ô�ë"ö>è�ê ä�ë%�'�>óçæOö�	 ëIö>å�ÛëMñ�ý"íMî è�÷>ë"æçö ä�ë%�'�>ówêhñ�äz÷>ë"äô��pí�ëIådî�ë"öIô�ë%	�êbä&�V��÷Wêk+jñ�äxô5ë�ådî�ë"öHôªëQ	�ê'è�í��'êbä�òOñ�í�� ôª÷dêÍòOë"è�ô�ô�÷>ëIô�ôª÷dê-ÛëMñ�ý"íbî<è�÷ÙëIæçöLë"ä#�>êbèAô�äë�óOówíC� òOí�ñzëIèhè�êC�dôªë"ì>ówê?�=êAñ�òOí"ñ���ë"ö>è�êLæOöK÷Ùæ4	"÷ å>æ!�'êbö>ä�æõí"öjë"ó?ä#�jëIè�êbä-�5÷>ê�ñ�êLæõôÆ�Cëhü�ìûê�å=æ4o�è�éjóõôô�ízådêbä�æ�	"ö<êFÉ ê�è�ô�æçîIêyæ!�,�>í�ñ�ô�ë"öjè%êÍä�ë��,�jóOæçö
	'�dñ�í��ûíWä�ëIó å>æOä:ô�ñ�æ ì>édôªæÌíWöjä&�V��÷dêÍäxêè%íWö>åLë�ådî�ëIö"ô�ë%	Iê�æOä
ôª÷>ëMôké>ä�æOö
	�æ1�,�>í"ñ�ôªëIö>èAê'ä�ë%�'�>óOæçö
	�ëIó óõíC�5ä�òOí"ñ5ëzè�íIñ�ñ�êbè�ô�æçí"ö.ô�ízì=ê`�zëIådêyô�ízô�÷Wê2Ûëbñ�ý�íMî è�÷>ë�æOöä�ë����>óõêä�ï1ô�í��zëMýIêzô�÷Wêbäxê�ô�êbè�÷>ö>æ ùdédêä]ë�äxü(�,�Wô�íIôªæOèAë"óçóõü¬êAúÙë�è�ôhï1ô�÷jëMôÍæçä]ë"ä;ôª÷dêzödé(��ìûê�ñ]íðò ñªé>ö>äæ äyæOö>è�ñ�êhë"ä:êbå�ô�÷>êCêäxô�æ1�zëMô�êbäk�5æ óõópè�íWöIî"êAñ#	"êzô�í ô�÷dêæÌñ è�íIñ�ñ�êbè�ô'î�ë�óOédêbäF�"l�êbö>èAêIï i êbëIópè�í ��ì>æçödêbå�>íWä�æõô�æwî�ê<ë�ä#�=ê�è�ôªä�íðòpì=íIôª÷9�'ê�ô�÷díjå>ä�ô�í"�Wñ�íbî>æ ådêzëa��êbëIöjä�íðò?ë�ä�ä�æ1	"ö>æ ö
	?�?ê�æ�	ð÷Hôªä�ô�í<ô�÷Wê<ä:ô�ëMô�êbä
�5÷jæOè�÷¬ëIñ�êyíWìdô�ë�æOödê�å¬ì"ü���ëIýWæOö
	*��é>ówô�æ!�>óõê��Wæ!�'é>ó ëMô�êå¬ã5ö>ödêbë"óçæOö�	 ] �Wãk_`8 A�Ä =1ñ�é>öjä6�ÊS ÷dêböLí"ödêæ ä�ówíWíIýjæOö
	�ëIô5ô�÷dê`�dñ�íWì>ówêC� í"òD��íbîWæOö
	�òOñ�í�� ë�å>æçä�ôxñªæOì>éWô�æõíðöË�5÷>æ è�÷¬æ ä êbë�äxüLô�í�ä�ë%�'�>ówê�NTW¼�\O � Lô�í�ëÍå>æçä�ô�ñ�æçì>éWô�æõíðöCí"ò1æçö"ô�êhñ�êhä�ô c �\O � L ôª÷dñ�íðé
	W÷CëÍä�êhùWédêböjè%ê;íðò1æçöHô�ê�ñ���êbåjæõëIô�ê;åjæOäxô�ñ�æçì>édôªæõíðö>ä6�Êjködê�Bëhü�íðò�ådíWæçö
	Ûô�÷>æçä�è�íWé>óçå ìûê�ô�íÛèAí"ö>ä�æçådêhñÍô�÷dê�äxêbù"é>ê�ö>è�ê<íðò�å>æOä:ô�ñ�æ ì>édôªæÌíWöjä'ä�é�	�	Iêbä:ô�êbåKæçöÌ8 Í Ä =�ï�5÷Wêhñ�êyô�÷WêhüLè�íWö>ä�æ ådê�ñ5ë�	"êAí��'êhô�ñªæõè-�>ëIôª÷Lä�é>èA÷LëIä�ô�÷dêyí"öWêk	Wæwî"ê�ö¬ìIü<êùdé>ëbô�æçí"ön�\� � s �
� ìÙêhóçíC�-�

c � �PO �VÎÐÏ c �PO �ÅÑ1ÒFÓ�Ï N�W¼�PO �)Ñ W | ÒFÓ ] :.�1<6Í
_
B ò1íWödêÍè�í"öjä�æõåWêhñ�ä5ä�é>èA÷Lë,	Iê�í���ê�ô�ñ�æOèyä�ê�ùdéWêbö>è�ê�ëIöjå¬é>ä�ê�ä�ë�ô�ñªë"ö>ä�æçô�æwíWö<ý"ê�ñªö>êhó�ï�$ � L �5÷>æOè�÷ æçä;ëIö9�q9�)ô�ñ�ë�ö>ä�æçô�æwíWö�ýIê�ñ�ödê�ó íðò�æõö"î�ëMñªæOëIö"ô�åjæõä�ô�ñ�æçì>édôªæõíðö c � ïÁô�÷>êhö�ô�÷dêLòçí"ñ5� íWòpô�÷dê¬ÿ ��| W ý�êhñ�ödê�ó
�5÷jæOè�÷¬ñ�êè%íbî"êAñ�ä�ôª÷dêzã B � ë�ó�	Ií�ñ�æçô�÷.�¸ë"ä��dñ�êhä�ê�ö"ô�êbåÛæçö�8 � ^Q= ] �kæwô�÷¬ô�÷Wê'ô�æ!��ê æOö>åWê%ú#ñ�êhî�êhñ�ä:êhå�_BæOä	ðæõî�êböLìHü<ôª÷dêÍòOí"ó óÌíC�kæçö
	<ë�éHúûæOóçæOëbñ�ü<ý�êhñ�ödêó��

ÿ ��| W �PO � L O ��| W �VU c �(�PO��!| W � $2����O.��| W L O.� �c � �\O � � ] :.�1< A _

A�Ô



��÷jæOäÁäxê�óõêbè�ô�æçí"ö]íðòdýIê�ñ�ödê�óOäÁòõí"ñpþ%$ � �øëIöjåCþIÿ � �Ê�5æ óOó��dñ�íWå>éÙè%êøë"öyæOöjè�ñ�ê���êöIô�ë"ó"æ1�,�>í"ñ�ô�ëIöjè�êV�?ê�æ�	"÷"ô
	ðæõî�êböLìHü<êù"é=ëbô�æwíWön�\� � s6Õ � ìÙêhóçíC� c � �\O ��| W �c ��| W �\O ��| W � � ] :.�1< � _

�øóçêbëMñªóÌü�ô�÷jæõä-�5æOóçóV�>ñxíjå>é>èAê<æ!���=íIñ�ô�ë"ö>è�êa�pêbæ1	"÷"ô�ä��;÷jæõèA÷�ëIñ�ê�ò�ëIæõñªówü�é>ö>æOòOí�ñ5� æ öKä�æwô�éjëIô�æwíWö>äòOí�ñV�5÷>æçè�÷ c ��| WVÖ c ����l�íC�?êAî"ê�ñ�ï��5÷Wêbö'ô�÷>æ ä{æOäQödí"ô{ô�÷Wê5èhëIä:ê�íWödê5è�ë"ö'êAú(�=êbè�ôV�=íWíIñ×�=êAñ�òOí"ñ5��ë"öjè%ê
òOñ�í��Fä�é>èA÷<ë�ö<ë"ó4	"íIñ�æçô�÷Ø�a�V��÷Wê��?êbæ4	W÷IôBé.� å>ëbô�ê-�Wñ�êbä:êböIô�êbå�æOöa:���< � ë�óOä:í�ë"óçóõíC�5ä íWöWê;ô�íÆ�ûê�ñ�òOíIñ��ë�éHúûæOóçæOëbñ�ü��>ëMñ�ô�æ è�óçêk+ ówô�ê�ñ;è�íWö>è�êC�dô�ä�ô�í�÷dêbó!�¬ì>íWí"äxô5ô�÷Wê��>ëbñ�ô�æ è�óçêbä5æõöLñ�ê6	ðæõíðö>ä íWò1ô�÷Wê�äxôªëMô�ê�ä#�jë"è%ê
�5÷jæOè�÷z�5æçóOó?ì>ê<íðò�æ1�'�>í"ñxôªë"ö>è�êLæçö�ôª÷dêLödêAú>ô æõô�êAñ�ëIôªæwíWö ïD�dñªæõí�ñ�ô�í/�Íé>ô�ëMôªæwíWöKìHü�ô�÷Wê<ô�ñªëIö>ä�æõô�æçí"ö
ý�êhñ�öWêbó��"��÷>æ ä'èAë"ö�ìÙê<ä:êhêböÛô�í#ì=êzô�÷dêLèAë"äxê�ä�æ ö>è�êzô�÷dê*�ÙëMñ�ô�æçèhóõê'�?ê�æ�	ð÷Hôªä]íðö>óõü�å>ê��=ê�ö>å�íWöÛô�÷dê
�>íWä�æõô�æwíðöCëIôpô�÷WêE�dñ�êhîjæwíWé>äpæwô�êhñªëMô�æçí"özëIö>åzödí"ôpô�÷Wê5ödê6� ôªæ1��êEM5� B ôøæOäpë�óOäxíÍæ!���=íIñ�ô�ë�öHôpô�í`��êhö"ô�æçí"öôª÷>ëMôkô�÷>êÍã B �Lë�ó�	�íIñ�æçô�÷.�¸ådíWê�ä;ödíIôké>ä�êyñ�êä�ë����>ó æõö.	jï=ôª÷dê'êFÉ ê�è�ô5íWòÄô�÷>æçä«�5æçó óÄì>ê�åWêC�'íWö>äxô�ñ�ëbô�êbåæ ö<ô�÷dêyê�újë����>óçêbä�ëMô5ô�÷Wê]ê�ö>åLí"ò1ô�÷>æ ä�è�÷>ë��dô�ê�ñ6�

��÷dêzä:êbè�íðö>å¬ê�újë����Ùówê�ô�÷>ëbôyådêC�'íWö>ä:ô�ñªëMô�êä;÷díC�Ù��9�Ú�Wë����>óõêAñ�ä;ñ:êbó ëMô�êä�ô�í<êAújæOäxôªæOö
	*�?íIñ�ýæ ä�	"æõî�êbö�ìHü�ë"ö>ë�óõüWä�æçö
	�8�² Ô =)�*��÷>æOä-�>ë��>êhñ`�dñ�êbäxêbö"ô�ä;ôª÷dê B ���ÙíIñ�ôªëIöÙè�êË�Wéjì
m:ä�ë��,�jóOæçö
	 B ô�êhñªëMô�æçîIê�Hè�÷dêC��êIï ] B � B �._5�7��÷jæõä�ë"óp	"í�ñ�æwô�÷(� ëIó ówíQ�5äzíWödê¬ô�íKí"ìdôªë"æçötä�ë%�'�>óçêhä<òOñ�í�� ëKäxôªëMô�æ è"�>íWäxô�êhñ�æwí�ñhïc �PÛ ± Ü W Z u � L ìIü�èAëIñ�ñ�üWæ ö
	'íðédôøæOö>æçô�æçë"ódê�ú��>ówí"ñ�ëbô�æçí"öCíðò��>ëIñ�ô�æçë"ó>åÙæçäxô�ñªæOì>éWô�æõíðö>ä�ï c �\Û ± Ü W Z Ý � ��Þnß t �g�
��÷Wê B � B � ëIó�	�í"ñ�æwô�÷(� è�í"ö>ä�æçådê�ñ�ä{ô�÷dêkä�ê�ùdédêö>è�ê5í"ò��jëIñ�ô�æçë"ó.�Ùí"ä�ô:êhñªæõíIñøå>æ äxô�ñ�æOìjédô�æwíWö>äE� c � �PÛ ± Ü W Z Ý Ó ��� ï�5æçô�÷�Þ W ß �!��� ß�Þ � ß ���1� ßàÞHá U t � B ôpí��Ùêhñ�ëbô�êbäpì"ü'íWìdôªëIæ ö>æçö
	�ëyä�êAô íWòH�>ëMñ�ô�æ è�óçêhäøå>æçä�ô�ñ�æçì>éWô�êbåë�ä c �\Û ± Ü W Z Ý%â � L ôª÷dêböCôª÷>æçä?æ ö>òOêhñ�ê�ö>è�êkæOä-ã�é.� å>ëMô�êbå�ãBæõö�ë'è�íðö>ä�æçäxô�êöHôq�zëIöÙödêAñhïdñ�êhè�édñ�ä�æõîIêóõü�ô�ëbý>æ ö
	
ôª÷dêÍödê�úWôVäLíWì>äxê�ñ�î�ëMôªæõí"öjä�æçö"ô�í�ëIèhè�íWé>öIôkëIèhè�í"ñ�å>æçö
	zô�ízô�÷Wêk�øêhæ1	"÷"ô7	WæwîIêböLæOö<êbùWé>ëbô�æõíðön�\� � sCå � �

® Ý%æ ¥ �\Û �VU c �\Û ± Ü
W Z Ý f ¥ �c �PÛ ± Ü W Z Ý � Î äÆ� Ü
W Z Ý f ¥ ± Û �ä�� Ü W Z Ý ± Û � U äÆ� Ü Ý f W Z Ý f ¥ ± Û L Ü W Z Ý � ] :.�1< Ä _
��÷dê�öWé.�'ìÙêhñLí"ò]íðìÙäxêAñ�î�ëIô�æwíWö>ä2ä)éjäxêbå æOötô�÷>æçä é.�Ùå>ëIô�ê�äxô�ê6�væçä ëIå>ë��dôªæwîIêbóçü ådê�ô�êhñ5�zæçödêbåë�èhè�í�ñ�å>æ ö
	�ô�í�ë�è�ñ�æwô�êhñ�æwíWö?�dñ�êäxêböIô�êbåLæOö<ô�÷dê§�=ë��>êhñ5ëIöÙåLä�÷díC�5öLæOö<êbù"éÙëbô�æwíWön�\� � s6ç � ï
�5÷>ê�ñ�êyí"ödêñ�êbä�ë��,�jóõê�ä�ô�÷ûê`�>ëIñ�ô�æçèhówêbä7�;÷Wêhö/è Ý%æ ¥�éÌê ïg�5÷dêhñ�ê'òOí"ñ5ê�úÙë����>óçê ê U sCë | Y �«ì�ë�ä�æ è�ë"óçóõüLôª÷dêÍöûêAêbåòOí�ñ'ôª÷>æçä'è�ñªæÌô�êhñ�æwíWö�æOäÍå>édêzô�í¬ôª÷dê�ò�ëIè�ôÍô�÷>ëbô]êë"è�÷�ég�Ùå>ëMô�êLäxô�ê6��ëIåÙå>ä-��í�ñ�ê<î�ëbñ�æçë"ì>æçóOæçô!üÛô�í ô�÷dê

æ ö>æwô�æ ëIó"êbäxôªæ��zëMô�êbä�ï��5÷>æOè�÷Íóõê�ë"å>ä ô�íyëE�ûñ�í%	�ñ�êbä�ä�æõî�ê�ådê�	Iêbödê�ñ�ëIèAü]íðòdô�÷Wê7�>ëIñ�ô�æçèhówê>�øêbæ4	W÷Iô�ä6�D��÷jæõäQèhëIö
A ^



ì>êkäxôªëIô�ê�åCë"ödí�ô�÷dê�ñÊ�BëhüHídëIä�ä�æõöjè�ñ�êbë�äxêbä{ôª÷dê;ä�é.�.�ÙíIñ�ôpíðò c Ý f ¥ �kæçóOó>è�íðöHôªæçödédê5ô�íÍä�÷ûñªæçödý ï"ñ�êbóçëMô�æçîIêô�í�ô�÷dê�ä�é.�g�>íIñ�ô�í"ò c Ý ë"öjå<÷dêbö>èAê;ô�÷dê§�>ëIñ�ôªæõè�óÌêä>�5æOóçó ìÙêhè�í��'ê�æOö>è�ñ�êhë"ä�æçö�	ðóõü�ådê6	�êbödêAñ�ëIô�ê��Vl�êböjè%êæ ö.ôª÷dêzä�ë���êÍî"êhæ öÛëIä�ôª÷dêzäxôªëIö>å>ëIñªå.ê6É êhèAô�æwî"ê�ä�ë����=ówê ä�æpÃ�ê�è�ñªæõô:êhñ�æçí"ö/�dñ�êbäxê�ö"ô�êbåÛæçö9�ø÷>ë��dô�ê�ñ`²"ï
íðödêÍé>ä�ê�ä ôª÷>æçä�è�ñªæwô�êhñªæÌíWö<ô�í<ådê�èhæ ådê-�5÷dêbö<ô�÷dê`�>ëbñ�ôªæOèhówêbä�ödê�êbå<ô�í�ìûêyñ�êbä�ë��,�>óçêhåH�

è Ý%æ ¥ U~sîqï x rð Ý f ¥ }
ï�ñFòFó�ô �PÛ

�öõ s� ï x rï Ý
f ¥ }

ï�ñ ò5ó&ô
�\Û � Y ] :.�1< Ô _

rð Ý f ¥ U ÷ uJ1w W ® J Û J÷ uJ1w W ® J
r
ï Ý
f ¥ U ÷ uJ1w W ® J(ø Û Jgù rð Ý f ¥
ú ø Û Jgù rð Ý f ¥.ú á

÷ uJ1w W ® Jjkö>è�êÍñ�ê�ä�ë%�'�>óçæOö
	�æõäkè�ëIñ�ñ�æwêbå.íWéWô�ôª÷dêhñ�ê æçä;óçæõýIêóÌü ô:íLì=ê ä�ë%�'�>ówê�æ!�,�>íbîIê�ñ�æOä�÷.��êhö"ô;ë"öjå.ô�÷jæOä
�Íé>ä�ô5ì>êÍè%í��Íì>ëMô�êbåLæOò1í"ödê-��ë�öHôªä�ë�ä�ë%�'�>ówê-�5÷>æOè�÷LæOä�ë2	"í"íjå<ñ�êC�Wñ�êbä:êhö"ô�ëbô�æõíðö<íWò ôª÷dê-�=íðä�ô:êhñ�æçíIñc Ý f ¥ �\Û � �`�ÄíLè�í �'ìÙëMôkô�÷dê'�dñ�í"ìÙówêC� íðòpä�ë����>óçêzæ��'�>íbî"ê�ñªæOä�÷(��êböIô�ë"ö>å¬ô�÷dêzò�ë�è�ô;ôª÷>ëIô;ô�÷Wê'�ûíWä�mô�êhñ�æwí"ñ c Ý f ¥ æ ä;óOæwý"ê�óõüLô�í��>óçë"è�ê'��íðäxô;íðòpæõô�äÈ��ë"ä�ä�êbæwôª÷dêhñyæ öÛå>æ4É êAñ�êbö"ô;ñ:ê6	Wæwí"öÙä�í�ñyæçöÛë�ñ�êhåjé=è�êbåñ�ê6	"æçí"ö¬íðò3ôª÷dê�ä:ô�ëbô�êzä#�jëIè�ê`�;÷dê�öÛè�í �,�>ëbñ�êbå¬ô�í c Ý ï=íðö>ê�èAë"öÛé>äxêÍô�÷dêzæçådêbëzí"ò>ûkæOówý>ä �F�«��� 8 Í A =�5÷Wêhñ�ê ô�÷dê·�>ëMñ�ô�æOèAóõê�ä<ëbñ�ê�ã���íbî�êbå�ãLë�èhè%í"ñªå>æçö
	Kô�íKëz¬êAô�ñ�í��Ùí"óOæçä#mÅl�ë"ä:ô�æ ö
	"ä�ô�ñªë"ö>ä�æçô�æwí"ö ý�êhñ�ödê�ó
�5æçô�÷LæOöIî�ëIñªæõë"öIôkå>æçäxô�ñ�æ ì>édô�æçí"ö c Ý f ¥ �PÛ � �B ôøæçä ô�÷Wê�î>æçê&�tíðò=ô�÷Wê;ë�édô�÷dí"ñpôª÷>ëMôøådêhî�êbóõí �>æOö�	]ê�É=êè�ô�æwî"êE��íMî�êbäD�;÷jæõè�÷'�5æõó óg�>óçë"è%ê5ô�÷dêÈ�>ëbñ�ô�æ1mè�óÌêä?æçö<÷>æ1	"÷a�zëIä�ä ñ�ê�	"æõíðö>ä íWòÙô�÷>êkä�é.�.�ÙíIñ�ô?í"ò c Ý f ¥ �\Û � L æ ä?æçö,	�êbödêhñªëIóÙë�ödí"ö�mô�ñ�æõîjæçë"ó>ô�ëIä:ý��V��÷jæOä
æ äÄêbä0�=ê�èhæOë�óõóçü'ô�ñ�édê7�k÷dê�ö�ôª÷dêE�Cë�ä�äÄíWò>ô�÷dêE�Ùí"ä:ô�êhñªæõíIñ3æOäV�'íbî>æ ö
	yñ�ë%�jæOå>ówü�ëIñ�í"é>öjå�ôª÷dê5äxôªëIô�ê5ä#�jë"è%êë�ä]êbë�è�÷�í"ìjäxêhñ�îIëbô�æçí"öKæçä'ë�å>ådêbå ï��5÷>æçèA÷�æ ä�ôª÷dê�èhëIä�ê'�5÷dê�ö�í"ödê�÷>ë"äyæOöjòOíIñ5�zëMôªæõî�êCíðì=ä:ê�ñ�î�ëIô�æwíWö>äë�ö>åLëIó äxí�æ öCô�÷WêyæOö>æwôªæOëIó äxôªëQ	"ê�ä>�5÷dêböCíðöûê5íWö>ówü�÷>ë"ä?ë�ä0�Cë�óõó ödé(�'ì=êAñ�í"ò íðì>ä�êAñ�î�ëIô�æwíWö>äAï
ÞÛä0�Cë�óOó�ï
ë�ö>å.ôª÷dê`��ë"ä�ä�í"ò1ô�÷dê`�Ùí"äxô�êhñ�æwí"ñ5æçä5äxô�æ óçó1è�í"ö>èAêhö"ô�ñªëIô�æ ö
	�æÌôªä�êhó ò)�

��÷dê5ä�é�	%	Iêäxô�êå���êAô�÷díjå'íWòD8;² Ô =Ùæçä{ô�íyéjä�ê�ë"ö B ö>ådê��=êböjådêhö"ôV¬êhô�ñ�í �ûíWóçæ ä[mÅl;ëIä:ô�æOö�	"ä{ô�ñªëIö>ä�æõô�æçí"öý�êhñ�öWêbó.�5÷>æOè�÷<åWê6�Ùêbö>å>äV� êëMýjóõü�í"özô�÷dêÈ�dñ�ê�î>æwíWé>äpîIë�óOédê5í"ò ôª÷dêÈ��íbîIêå,�>ëIñ�ô�æçèhówê��V��÷dêkä�é
	�	Iêbä:ô�êbåô�ñ�ë�ö>ä�æwô�æõíðö¬ýIêhñªödêbóÁæçä«	Wæwî"êhöÛì"ü ëËûyë�é>ä�ä�æçë"öË�kæwô�÷/�'êbë"ö r� Ý f ¥ ëIö>åÛè�íbî�ëMñªæOë�ö>è�ê r
ï Ý
f ¥ ä�÷díC�;ö æOö

� h



�P� � s6ç � �3��÷>æOöWýWæOö
	�æ ö�ôª÷dêLòOñªë��'ê6�?í�ñ�ýKíðò§��9�Ð�Wë��,�>ówêhñªä�ïpí"ödê èAë"ö äxêhê<ôª÷>ëIô�ô�÷>êLëIó1	Ií"ñ�æwôª÷.�
�Wñ�êbä:êböIô�êbå�æõön8ü² Ô = æOä íðìdô�ë"æçödêå<ëIäøë'ä#�Ùêhè�æõë"óÙèhë�äxê��5æwôª÷>æOöCôª÷dê-��9�d�Wë%�'�>ówêhñªä?òOñ�ë���êF�?í"ñ�ý��5÷dêböíðödê5÷>ë�äÊ$ � ë"äÄë"ö`9�q9�Ûô�ñªë"ö>ä�æçô�æçí"ö'ý�êhñ�ödêóHíðò>æOö"î�ëMñ�æçë"ö"ô{åjæOäxô�ñ�æçì>édôªæõíðö c � ë"ö>å�ÿ ��| W æçä�	ðæõî�êbö�ìIü
�P� � s6ý � ��l�ê�ö=è�ê"ï B � B �zè�ëIözì=êkäxêhê�öCô�í ì>ê�î"êAñ�üzä�æ1�zæõó ëMñpô�í ã B �Ùï"ê�úûè�êC�dô?ô�÷ÙëMôpôª÷dê B � B � ëIó1	Ií"ñ�æwôª÷.�ë�óOówíC�;äøòOíIñøñ�êbä�ë����>óOæçö
	zë�ö>å<ô�÷>êkä�êhùWédêböjè%ê;íWò1åjæõä:ô�ñªæOì>édôªæõíðö>ä íWödêE�kæõä�÷>êhä?ô:ízä�ë����jóõêyæçä?åjæ�ÉÙêhñ�êöIô6�

��÷dê ô�÷>æçñ�å ê%úûë%�'�>óõêLô�í ì>ê/�dñ�êhä�ê�öHô�êbå ñ�êhó ëMô�êbä�ôª÷dê"�øíIñ�ý íðò,8;²�:Q=5ô�í�ô�÷dê/�(��þ�Wë����ÙóÌê�ñ�ä
òOñªë%��ê6�pí"ñ�ýg�'��÷dê*½Äí��jé>óOëbô�æõíðö9LíWöHô�êa�øëIñ�óõí ëIó1	Ií"ñ�æwôª÷.�ÿ�dñ�ê�ä�ê�öHô�êbå�æçöd8;²�:Q=pèhë�ö�ìÙê�î>æwê6�øêbåÛë"äë ä0�ûêèhæçë"ó�èhë�ä�êÛí"ò2��9�~�Wë��'�>ówêhñ�ä�òOñ�ë��'ê6�øíIñ�ýTæOö��5÷>æ è�÷ íWödê�è�íðö>ä�æ ådêhñ�äzô�÷dê�÷dí ��í�	"êbödêAíWé>ää�æõôªé>ëMôªæõí"ö�æõön�5÷=æçè�÷ c � UÐc L $`� U $ ë"ö>å ÿ@� U ÿq� ã�ä`��ê�ö"ô�æõíðödêbå�æOöÁ8 :.<F= ôª÷dê?½Äí �>é>ó ëMô�æçí"ö
¬íðöHô�ê9�øëIñªóÌí�ë"óp	"í�ñ�æçô�÷.� è�íðö>ä�æ ådêhñ�äzô�÷dê#èhëIä:ê�æõö��5÷Ùæçè�÷ ô�÷WêÛô�ñ�ë�ö>ä�æçô�æwíWö ýIê�ñ�ödê�ók$`�.�PO L O�� ��U
$ �PO � � æçä�ëIöö��q9�)ý"ê�ñ�ödê�ó íðò�æOö"îIëbñ�æ ëIö"ô�å>æ äxô�ñªæçì>édô�æçí"ö c ä�éjè�÷Kë"ä'ë9ûkæçìÙì>ä'ä�ë����>óõêhñÍíIñÍô�÷dêä�æõôªé>ëMôªæõí"özæOö��k÷>æçè�÷Ë$¸ådêG�ûêö>å>ä íðö�ôª÷dêkä�ô�ëMôªæçä�ô�æçèhä{íWò=ôª÷dê�êöIô�æõñ�ê��>í��>éjóõëIôªæwíWö�íðò��>ëIñ�ô�æçèhóõê�ä?ëbôpô�÷dê
�Wñ�êhîWæçí"é>äpæwô�êhñªëMôªæõí"öH�D��÷dê5ë�éHúÙæ óçæOëMñ�ü'ý�êhñ�ödê�ódôª÷dêhüÍè�í"öjä�æOåWêhñpè�í"ñ�ñ�ê�ä#�Ùí"ö>åjäÄô�í�ÿ@�(�\O L O � �VU ÿ��\O � �VUc �PO � � �

B ô-��ë�ä]ê�ú(�>ó ëIæ ödêbå�æOöd8;:
<F=pô�÷>ëIôÍæOòpí"ödê'��ë"äyè�íðö>ä�æ ådêhñªæõö�	¬ô�÷Wê<ä0�=êbèAæOë�ó ä�æõôªé>ëMôªæõí"ö�í"ò ôª÷dê�÷dí�m
��í%	�êbödêhíðé>ä�ê�äxêAô�é.�n�dñ�êäxêbö"ô�ê�åKëIìÙíbîIêzô�÷dêbö�æOöÛô�÷Wê<èhë�ä�êCôª÷>ëMôÍí"ödê�é>ä:êbåKëIö�ë"éHúûæçóOæçëIñ�üÛý�êhñ�ödê�ó
	ðæõî�êbö¬ì"üLô�÷dê ä�ë%��ê�òOíIñ��¸ëIä,8 � ^Q=QëIöÙåö8ü² Ô =Äôª÷dêbö ë"òOô�êAñ;ñ�ê�ä�ë��'�>óçæOö
	�í"ö>è�ê�ï ô�÷>ê��>ëbñ�ôªæOèAóõê�ä«�?íðé>óOå
ì>êÍå>æ äxô�ñªæOì>éWô�êbåLë%�(�dñ�íhúûæ���ëIô�ê�óõü�ëIèhè�í�ñ�å>æ ö
	�ô�í c �q��÷dêbö<ôª÷dê�ÿKý"êhñ�ö>êhó1ì>êbèAí���êbä?ô�÷dêyí �dô�æ!�Cë�óÄÿý�êhñ�öWêbóÄë"öjå¬ô�÷dêzæ1�'�ûí"ñ�ô�ë�ö>è�ê2�øêbæ�	ð÷Hôªä;ì>êbè�í ��ê é>öÙæÌô:ü ä�í<ôª÷>ëIô;ê�ë"è�÷/�>ëMñ�ô�æOè�óÌê�ê�îIí"óçîIêbäkæOö>ådêG�ûêö
måWêböIô�óçü<ë�èhè�íIñªå>æOö�	�ôxía$ ëIöjå<æõôBæOä?öWí"ô�ödêbè�êbä�ä�ëMñ�üzô�í'��ëIý�ê;ô�÷WêC� æçö"ô�êhñªëIè�ôBëIö"ü.�'í"ñ�ê%� B ôBæOä ôª÷dêböëbñ#	Wédê�å�ôª÷>ëIôÍæOò?ë"ö"üÛíIôª÷dêhñ è�÷dí"æ è�ê<æ äyé=ä:êhå�òOíIñ'ôª÷dêLÿ ý"êAñ�öWêbópæOö�ôª÷>æçä'÷dí��'í�	�êbödêAíWé>ä'ä�æõô�éjëMô�æçí"öôª÷dêbö<ñ�êä�ë%�'�>óçæOö�	,�píWé>óçå¬öWê�êbå<ô�í<ì>ê`�=êAñ�òOí�ñ5��êbå?�ûê�ñ�æõíWåjæOèhë�óOówüLëIöjå¬æwô5æOä7�Ùí"æOöIô�êbå<í"é>ô�ô�÷jëMô�ô�÷jæOäë��.�>ñ�íðëIèA÷�æOäpödíIôpñ�êbëIóçóõüEÀ�é>ä�ô�æ4+>êåCä�æõöÙè�ê�ñ�êhä�ë����Ùóõæ ö
	Íæçä öWí"ôpèhëMñ�ñ�æçêbå'íWédô{ô�í2��íjå>æçòOü�ô�÷dêE�zëMñ0	"æOöjëIóåjæOäxô�ñ�æçì>é>ô�æõíðö.íWòÄôª÷dê`�>ëIñ�ôªæõè�óÌêä�ì>éWô�íWö>ówüLô�í*��íWå=æçòOüLô�÷Wê'èAíIñ�ñ�êbóçëIô�æwíWö¬ì>êhôÅ�?êhêbö ä�édñ�î>æwîjæçö�	*�>ëbñ�ô�æ1m
è�óÌêä�ëMô?ô��øízä�é>èhè�êbä�ä�æõî�ê;ô�æ!��ê�æõöjä�ô�ëIö"ô�äF�V��÷>æOäV�?íWé>óçåLóçæ���æçô?ô�÷Wê'åjæÌî"êAñ�ä�æõô:ü�æõö<ôª÷dêyäxê�ô?íWòT�>ëbñ�ô�æ èhówêbä
ë�ö>åLæçö,	"êhöWêhñ�ë�ó=í"öWê��?íðé=óçå<öWí"ô?ê�úg�Ùêhè�ôøô�÷dêkîIëbñ�æ ëIö>è�ê5íWò ê�ä�ô�æ1�Cëbô�êbäøòOíIñ���êbå�é>ä�æ ö
	'ôª÷dê-�>ëbñ�ô�æ èhówêbäòOñ�í�� ä�é>è�÷Cëyä�è�÷dê���ê�ô�íÍì=ê5ë"öIüzì>êhô�ô�êhñ{ôª÷>ë"ö�ô�÷Ùëbô íðìdô�ë�æOödêåCìIüzé>ä�æOö
	Íödíðö
m:æçö"ô�êAñ�ë"è�ô�æOö�	29�q9�
è�÷jë"æõöjä6�

� <



��÷dê�ñ�êÍëMñ�ê2�zëIö"ü<í�ô�÷dêhñ5è�÷WíWæõèAêhä�í"ödê`�zëhüLè%íWöjä�æçå>ê�ñ5ë"ö>åLä:í��'ê]íðò ôª÷dêbä:ê'ëbñ�êÍ÷>æ1	"÷>ó æp	W÷"ô:êbåLæOöåWêhô�ë�æOópæçöÁ8;:�<6=\����÷>æ ä]ô�÷Wêhä�æçä]êAúg�>ówí"ñ�êhäyô�÷dêLè�÷Wí"æOèAêa�dñ�êbäxêöIô�êbåKæçöd�P� � sCý � ë�ö>åKë�óOäxí#æOö"îIêbä:ô�æ4	WëMô�êbäë�ödí"ô�÷Wêhñ5ë��.�dñ�í"ë"è�÷Ë�5÷jæõèA÷Ë�øë"ä�ô�í�ë%�.�Wñ�íhúÙæ!��ëIô�êyô�÷Wê]êAúg�dñ�êbä�ä�æõíðö¬òOíIñ5ô�÷Wê]í �>ô�æ1�Cë�ó ý"ê�ñªödêbóÄÿ ¤�¥ ���| W ���÷Wê¬ë��.�dñ�íúûæ1�Cëbô�æçí"ö é>äxêå æçä��dñ�êbäxêöIô�êbå æçöKêhùWé>ëIô�æwíWöd�P� � s ��� �n��÷>æ ä�ë%�.�Wñ�íhúÙæ!��ëIô�æwí"ö æ öIî"í"óõî�êbää�é>ì>ä�ôªæÌôªédô�æ ö
	Kôª÷dê�å>æçä�ô�ñªæõìjédô�æçí"ö c ��| W L �5÷>æOè�÷tæ ä<ådê6+ÙöWêbåtìIü ôª÷dên�dñ�íðì>óõêG� ìÙêhæ ö
	 ä:íWóÌî"ê�åtë"ö>åë�ä�ä�é.��ê�å�ýWöWíQ�kö<é.�zô�ízë'ö>í�ñ5�zëIóçæOä�æOö
	 è�íWö>äxôªëIö"ôhïjòOíIñ?ôª÷dêyå>æ äxô�ñ�æOìjédô�æwíWöaN ��| W L �5÷>æ è�÷<æOäøå=æ4o�è�éjóõôæ òÄöWíIô5æ��'�>í"ä�ä�æõìÙówêyô�ízê�î�ë"óçé>ëIô�ê'ë�ö>ëIóçüdôªæçèhëIó óÌü �
ÿ ��| W �\O � L O ��| W �VU c ��| W �\O ��| W � $ � �\O ��| W L O � �c ��| W $ � �PO � � ] :.�1<C^�_

i íC�-òOí"ó óÌíC�5æ ö
	Ûô�÷dê ådêF+ ö>æwô�æçí"ö æOö�êùdé>ëbô�æçí"ö¾�\� � s6ë � ïpæõôzæçä�èhówêbëbñ�ô�÷>ëIô æOò�ô�÷dê?�jëIñ�ô�æçèhówêbä�ëbñ�êñ�êbä�ë��,�jóõê�åÛëMô;ôªæ���ê2M ù s�L ô�÷WêböÛæçö¬ô�÷>æ ä;è�ë"ä:ê�N ��| W7�5æ óçó ] ë��.�dñ�íhúûæ1�Cëbô�êbóçü._�êbù"é>ë"ó c ��| W ëIöÙåLô�÷dêêAú(�dñ�êbä�ä�æwíWö<òOí"ñ�ÿ@��| W L 	Wæwî"ê�öLæOö/�P� � s ��� L �5æçóOóÙêbùdéjëIóD�P� � s � � �V��÷jæOä�ë%�(�dñ�íhúûæ��zëMôªæõíðö.è�ëIöLì>ê'ä:í"óçîIêbåæ öCä�êAî"êAñ�ë"óÙæçöHô�êhñ�ê�ä�ô�æçö
	 ä�æÌôªé>ëMôªæõíðö>ähïWäxí���ê�íðò��5÷>æOè�÷,�5æ óçó=ìÙê��Wñ�êbä:êböIô�êbå�ödê�úWô6� B ôøä�÷>íðé>óOåz÷díC�?êhî�êhñì>êÈ��êöHô�æõíðödêbåCôª÷>ëMôøæçô>�zëhüzæOö�	IêböWêhñ�ë�ó=ì>êyåjæpo�èAé=ówôpô�í äxíWówî"ê5ô�÷dêkæçöHô�ê6	IñªëIó.	Wæwî"êhö<ìIü c ��| W $ � ��O � �ë�ö>åL÷dêbö>èAê;íIôª÷dêhñ5ë%�(�dñ�íðë"è�÷dêbä�ä�÷Wí"éÙóçå.ì>êyèAíWö>ä�æçådêhñ�êbå��V��÷dê�ñ�ê��5æ óõó ì=ê-��íIñ�êyåÙæçä�èhé>ä�ä�æwí"ö<í"ö<ô�÷jæOäæ ö.ôª÷dê�èA÷>ë%�Wô�êhñ5íWö"�1ñ�ë"ö>ä�m��yæ1��êhöÙä�æwíWö>ë�ó×�ðêbùdéWêböIô�æ ëIó@¬í"ö"ô�ê,�øëIñªówíg���5ä�æ ö
	<ô�÷Wê�ë��.�dñ�íhújæ��zëMô�æçí"ö
òOíðé>ö>åLæçön��� � s ��� L ôª÷dêyòOí"ó ówíQ�kæçö
	zäxêè%ôªæõí"ö?�dñ�êhä�ê�ö"ô�ä ô��øí�ådêhôªëIæ óÌêåCê�úûë%�'�>ówêbä>�5÷>æçè�÷�ådêC�'íWö>ä:ô�ñ�ëbô�êôª÷dê`�>êhñ�òOí�ñ5�zëIö>è�êyíðòÄô�÷dê���/�Ì�Wë��,�>óçê�ñªä«�'ê�ô�÷díjådí"óçí%	"ü
���
	 ����������������
���������! �" #  ��%$ �&�('*)+�
��÷jæOäpäxêbè�ô�æçí"ö'�dñ�íbîjæOådê�ä{ô��?íÍådêhôªëIæOówêbå�ê�úÙë����>óçêbäpè%í����jóõêhô�ê7�5æõô�÷zè�í����>ëIñ�æçä�í"öjä ì>êhô��øê�êbö�ê�újæ äxô�æ ö
	
ë�ó�	�í"ñ�æwô�÷.�zä;ë"ö>å9��9�Ç�Wë��,�>ówêhñªä-�'êhô�÷díjådíðóõí%	�ü�����÷dêäxê�ê�újë����>óçêbä;ëIñ:ê�ô�÷>ê�À~íWæõö"ô��øí"ñ�ý¬íðò{ô�÷dê
ë�édô�÷>í�ñ;ë�ö>å&��íðé>è�êhô5ë"öjå¬èAë"ö.ìÙêÍòOí"é>öÙåLæOöö8 :�<6=P�7��÷dê`�dñ�íWìjóÌêG� ô�í�ì=êÍäxôªé>åÙæwêbåLæOä�ô�÷>ëbô�íðòÄî�ëMñ�æ1m
ë�ì>óõê äxêbówêbè�ô�æçí"ö æOö¬ë'ì�ëhüIêbä�æOë�ö¬è�íðöHô�ê�úWô6�E��÷dê`+>ñ�ä:ô�ê�újë����jóõê��Wñ�ê�ä�êhö"ô�êbå?�5æçóOóÁé>äxê ëCä:êbùdéWêhö>èAê'í"ò
æ öIô�êhñ���ê�å>æ ëMô�ê å>æOä:ô�ñªæOì>édôªæwíWö>ä ô�í?��íMî�ê�òOñ�í��¸ë"ö¬æ ö>æwô�æOë�óÄåjæOäxô�ñ�æ ì>édô�æwíWö ïHN W L ô�í�ëCô�ëIñ#	Iê�ô;å>æ äxô�ñ�æOìjé
môªæõíðö ï c � L é>ä�æçö
	Côª÷dê2��9�¾�Wë����>óçêhñ�ä7�'ê�ô�÷díjådí"óçí%	"ü��>�?í �,�jëMñ�æ äxíðö£�kæwô�÷Lã;ö>öWêbëIówêbå B ���=í�ñ�ô�ë"öjè%ê
�Hë%�'�>óOæçö
	z8 � ^C={ë"ö>å�9�q9� ë"ó4	"íIñªæõô�÷(��ä«�5æOóçóÁìûêÆ�>ñ�íbîWæOådêå.ô�í�ådêC�'íWö>ä:ô�ñ�ëbô�êÍô�÷dêÆ�=êAñ�òOí"ñ5��ë"öjè%ê

� ²



íðòÊ��/�Ì�Wë%�'�>óçê�ñªä ñ�êhó ëMô�æçîIêyô�ízíIôª÷dêhñ5ë�ó�	Ií"ñªæwô�÷.�zä�æOö<ô�÷Wê'ó æwô�êhñªëMô�éWñ�ê��
��÷dêzä:êbè�íWö>å¬ê%úûë%�'�>óçê�æOäkëIö¬í��Wô�æ���æ1ÃbëMôªæwíWö/�dñ�íðì>óõê�� æçö"�5÷>æ è�÷¬í"ödê��øí"é>ó å¬óOæçýIêÍô�ía+Ùöjå¬ô�÷dê

��íWådêÍí"òÄôª÷dê�å>æçä:ô�ñ�æ ì>édôªæõí"ö c � �7��÷jæOä5ëIóOówíC�kä§��/�Ì�Wë����ÙówêhñÈ�'êhô�÷díjådíðóõí%	�üLô�í�ì=êÍè�í��'�>ëbñ�êbåLô�í
ëÍówíWö
	Íè�÷>ë�æOözë"ö>ödê�ë"ówêbåa��q9� ë�ó�	�íIñ�æçô�÷.� ë�ö>å<ë�óOäxí ë-�=ëbñ�ë�óOówêbóÙëIö>öWêbë"óçæOö
	`9�q9� ëIó4	"í�ñ�æõôª÷.�a�
ì?ê�òOíIñ�ê«	"íðæOö
	 æçöHô�í'ô�÷Wê;ådê�ô�ë"æçó ä í"òÙô�÷dêäxê5ô[�øíyê�úÙë��,�jóõê�ä�ïdôª÷dêÈì?ëhü"êhä�æçë"ö�î�ëMñ�æ ëIì>óçê;ä:êbóõê�è�ôªæÌíWö'�dñ�íWì
móçê6�Fä�÷jëIóOóÙì>ê-�dñ�êbäxê�ö"ô�êbå<ä:í'ôª÷>ëMôøí"ödêyè�ëIö<é>öjådêhñ�ä:ô�ë�ö>å,�5÷>ëIôøä�ê�ùdédêö>è�ê5í"ò1å>æ äxô�ñªæçì>édô�æçí"ö>äV�;æçó ó=ì>ê
éjäxêbåLæOö<êbë�è�÷<ê�újë����jóõê��
,.-�/0-21 354760879;:<4�=?>�4+@;:A4+B*C<8ED08FCG8IH�J;:<KL=
M í�ñ5ë"öIün� I LAN �PO�Q5R�S ï
�øê'èAí"ö>ä�æOådêhñ�ôª÷dêÍòOí"ó óÌíC�kæçö
	Cñ�ê6	Iñ�êbä�ä�æõíðöË��íjådêhó>8 � h%=

N U Tv U w WWV UYX U�Z U � I � õ ï í ï []\ ^ ëgLA_ YY` ] :.�4²�h�_
�5÷Wêhñ�êzô�÷dê�æOöjå>æOèAëIô�í�ñ'î�ëMñªæõë"ìjóõê�ï V U O þ ë.LFs � L æçä'ä�é>èA÷ ôª÷>ëIô X U U ë æçò V U U ë ë"ö>å X U�aU ë æõòV U U s � B ö�ôª÷>æOäÍä�æwô�éjëIô�æwíWö ôª÷>ê�ñ�êa�5æçóOópì=ê î T �>íWä�ä�æOì>ówê?�'íjådêbóçäÍòOí"ñ]ôª÷dê<ñ�ê&	"ñ�êhä�ä�æÌíWö�ò�é>ö>è�ô�æõíðö��
i íQ�yïWæçò=íðödêkëIä�ä�é.��êbä{ô�÷dêAñ�êkëMñ�ê�bTæõöjådêC�>êbö>ådêöHôpæ ådêböIôªæOèhë�óOówü�åÙæçäxô�ñ�æOìjédô�êbå�åÙëbô�ë-�>íWæõö"ô�äAïWådêbödí�ô�êbå
� I W Z á LcN W Z áX� L ô�÷dê�ö.ôª÷dêÍòOí"óçóõíC�5æOö�	Cî�êbè%ô�í"ñ#mÅ��ëIô�ñªæ�ú.ödí"ô�ëbô�æõíðöLèhëIö ìûêÍé>ä:êbå

N W Z á�U èÚ� V W Z T � X � V W Z T � õ ï
W Z á L

�5÷Wêhñ�ê èÚ� V W Z T � æ äÄë0b R b�� V W Z T � �zëMô�ñ�æmú ë"ö>å2b(� V W Z T �VU ÷ TU w W V U æçäÄô�÷Wê?öWé.��ì>êhñÁí"ò>ìjëIä�æçäÄô:êhñ5�zäæ ö>èAóOé>ådêå.æ ö<ô�÷dê`��íWådêbó\�V��÷Wê�dfehg'è�íWóçé.�zö�íWò@èÚ� V W Z T � è%í"ñ�ñ�ê�ä5�>í"öÙå>ä?ô�í·� Zji ylk ânm oqæ p { � I W � L ���6�
L Z�i yqk ârm o æ p { � I á �#�Gs �5÷Wêhñ�êut*� V W Z T L d � æõä;ôª÷dêzæçö>ådê�ú#í"ò{ô�÷>êvdfehgzödí"ö.m~ödé>óçó{èAí"ê6o<èAæõêöIô;íWò{ô�÷dêzä:ê6mùWédê�öÙè%ê V W Z T ëIöjå X � V W Z T � æõä?ôª÷>êyë"ä�ä:í>èhæçëIô�êhå?b.� V W Z T � m!å>æ!�'êbö>ä�æõí"öjë"ó=î"ê�è�ô�í�ñ�íðòÄödíðö.m!öWé>óçó ñ�êF	"ñ�êbä�mä�æõíðöKè�í"ê6o�è�æçêböIô�ä6�?�1íÛèAí��'�>óõêAô�ê<ôª÷dê*��íjådê�ó?æçöKë"ì�ëhü�êbä�æ ëIöKòOñªë%��ê&�øí"ñ�ýÛô�÷Wê<òOíWóçóõíC�5æ ö
	/�dñªæwí"ñ�ää�÷>ë"óçó>ì>ê5é>ä�ê�åCòçí"ñ{ô�÷dê5ë��,�jóõæçô�é>åWêbäÄíWò>ô�÷dê5ìjëIä�æ ä{ò�é>ö>èAô�æõíðö>ä{ë"ö>å'ôª÷dê�î�ëMñªæOëIöjè�ê�í"ò>ô�÷Wê�íWì>äxêhñ�î�ëMô�æçí"ö

� :



öWí"æOä:ê��
X � V W Z T � ± ^ _ Y L V W Z T ` [ \ x ë(L2w Y _ Y ^ èyx�� V W Z T � èÚ� V W Z T � ` | W } L_ Y [ z+{ x�|~}î L�� }î } L

��÷>æ äpè�÷díWæçè�ê�íWòg�ûñªæwíIñV��ë�äÊ�zëIå>ê5ë�ä æçôøëIóOówíC�5ä{íWödê�ô�í`�Ùê�ñªòOí"ñ5�!�5ëMí�mÅì�óçëIè�ý
�pêbó óçæOä�ëbô�æçí"ö�í"ö�ô�÷dê
�jëMñ�ë��'ê�ô�êhñªä�òOíIñ�ô�÷Wê'ë��,�jóOæwô�é>åWêbä?íWò ô�÷>êyì>ë"ä�æOä�ò�é>öjè�ô�æõí"öjä�ë�ö>å<ô�÷dêyí"ìÙä:ê�ñ�îIëIôªæwíWö.öWí"æOä:êyîIëbñ�æ ëIö>è�ê��
��÷jëIô�æçähïdôª÷dê�ü�èhë�ö.ì>êyæçö"ô�ê6	�ñ�ëbô�êbåCíWéWô?í"ò ôª÷dê-�Ùí"äxô�êhñ�æçíIñBä�æOöjè�ê�ôª÷>ê�ü�÷>ëhî"ê�ôª÷dêyòOí"ñ�� íWò1ëk	�mÅ�dñ�æçíIñ
8 :QÍ�=!ï��5÷>æ è�÷Ûè�í"é(�>óõêbå"�5æçô�÷¬ôª÷dê�ó æOödê�ëIñyòOíIñ�� ] �5æÌôª÷Ûö>í"ö
m~óOæçödêbëIñ�ì>ëIä�æOä;ò�é>öjè�ô�æwíWö>ä5_�í"ò{ê�ú��dñ�êä�ä�æçí"ö
�P� � î ë � ë�ö>å ôª÷dêaûkëIé>ä�ä�æçë"ö¬í"ì>ä�êAñ�î�ëIô�æwíWöÛödíðæOä:ê"ï1ëIó ówíQ�kä;òOí�ñ]ôª÷>æçäyæõö"ô�êF	"ñ�ëbô�æçí"ö¬ô�í ì>ê'�zëIådê��`��÷dêåWêhô�ë�æOóçäCíWòyä�é>è�÷të"ö æOö"ô�êF	"ñ�ëbô�æõíðötëMñ�êÛí��zæÌô�ô�êbå ï�ìjédôLëKñ�ê�òOêhñ�ê�öÙè%ê�æçö��k÷>æçè�÷ ô�÷dê�ütëMñ�ê�è�ëIñ�ñ�æwêbåíðédô�æOö åWê�ôªë"æõóE��ëhü ìûê#òOí"é>öjå æçö´8 Ä ^%=�ï�ë%�(�=ê�ö=åjæ�úTãyï>�jëQ	Iên²Ch
² �Á�"ê�è�íWö>å>ówü"ï?ôª÷dê è�÷>í"æçè�ê¬íðò;ë
	�m��dñªæÌí"ñÍë�ä]í��g�>í"ä�ê�å�ô�í>ï{òOí�ñ'ê�úÙë��,�jóõê�ï{ë.ñªæOå
	�êa�Wñ�æõí�ñ�ë�óõóçíC�5ä]í"öWê<ô�íLñ�êG��íbîIêzô�÷Wê<ë"ä�ä�é.�'�dô�æçí"öíðò«�Wñ�æõí�ñzæOö>åWê6�Ùêbö>ådê�ö>è�ê ì>êhô)�øêhêböKô�÷dê�ë����>óOæwô�éjåûê�è�í"ê6o�è�æçêböIô�ähïp÷dêö>è�ê<íWödê�ådídêä�ödíIôzödê�êbåKô�íæ!���>óõüÛôª÷>ëIô'íðödê�æOä'éjä�æOö�	¬í"ñ:ô�÷>í%	�íWö>ëIópìÙëIä�æOäÍò�é>ö>è�ô�æõíðö>ä6�?�5÷dêa�Wñ�í��>êhñ�ôªæwêbäk�5÷>æ è�÷z�zëMýIê�ô�÷dê'	�m
�Wñ�æõí�ñøòOëhî"í"édñªë"ì>ówê;ëbñ�ê�ôª÷>ëIôD�5÷>êhö�í"öWê;÷>ë�äpì>ëIä�æçäpò�é>ö>è�ôªæwíWö>äpëIóõíðö
	Íä�æ!�CæçóOëbñq�dñ�í%À:ê�è�ôªæÌíWöjä�ï"ô�÷dêö'ô�÷dê
èAí"ê6o<èAæõêöIô�ä?í"ò ôª÷dêbä:êyì>ëIä�æOäøò�é>ö>è�ôªæõí"öjäÊ�kæõó óÙì=êy÷>æ4	W÷>ówü�è�íIñ�ñ�êbóçëIô�êhå ï �«ªg F� úC 5�)¸ ãvóçé>è�æOå<å>æ ä�èAéÙä�ä�æçí"öíðòÄô�÷>ê'ëbô�ô�ñ�æçì>é>ô:êbä íðò ôª÷dê-	�m)�Wñ�æwí"ñ5ëIö>åLô�÷dêyñªæõå�	"ê2�Wñ�æwí"ñE�CëhüLì>êÍòOí"éjö>å¬æçöà8 :%Í�=ïg�jë%	Iê Ô h.�M æ ö>ëIó ówü"ï ôª÷dêLòOíWóçóõíC�5æ ö
	�ä#�Ùêbè�æ1+Ùèhëbô�æwíWö>ä2�?ê�ñ�ê���ë"ådê�ïL����� V U U s ±2� �'U � �5÷dêhñ�ê � æOä�é>ö>æ1m
òOí�ñ5�zówüzå>æOä:ô�ñ�æçì>éWô�êbå�í"ö Ï ë(L&s Ñ ëIöjå | } ï � } ëIöÙå w ëMñ�ê7+dú>êåC÷Iü(�=êAñ5�>ëIñªë%��ê�ô�êhñ�äF�pã�òOô�êhñpæ öHô�ê&	"ñªëMô�æ ö
	íðédôpô�÷díðäxêE�>ëIñªë%��ê�ô�êhñ�äQå>æOä�èhé>ä�ä:êbå��dñ�êhî>æwíWé>ä�óõü ëIö>å2	Wæwî"ê�öCë�ñ�êbëIó æ4ÃbëMôªæõí"ö?�PO W Z á L Ü W Z á � ïIí"ödê�íWìWô�ëIæ ö>äôª÷dêÍòOí"ó óÌíC�kæçö
	a�zëMñ0	"æ ö>ëIóT�>íWäxô�êhñ�æwí"ñ5å>æçä�ô�ñ�æçì>édôªæõí"ö òOíIñ�ôª÷dêÍæOö>å>æçèhëbô�í"ñ�î�ëMñªæOë�ì>óõêbä
äÆ�Y� W Z T ± O W Z á L Ü
W Z á �VÎ ^ � } õ Ü s W Z á�� ��� W Z T � Ü
W Z á ` á�� Y f����� ^ s õ w YY` | e y J ânm o { � Y b(��� W Z T �Y� ��b ù b.��� W Z T �#���
�5÷Wêhñ�ê

� ��� W Z T �VU V e y J ânm o {�ù ^ s õ w | Y2` | W èÚ��� W Z T � ^ è x ��� W Z T � èÚ��� W Z T � ` | W è x ��� W Z T �

� Í



�5æçô�÷ V e y J ânm o { ô�÷dêÍæ ådêhö"ô�æçô!ü?�zëMô�ñ�æÌú�í"òÁå>æ��'êböjä�æõíðö"b(��� W Z T � �
��÷dê7+jñ�äxôÁê�úûë%�'�>ówê�í"ò>æ öHô�ê�ñ�êbäxô��5æõó ódì>ê�ô�íyä�ë��,�>ówê�ôª÷>æçäD�Cëbñ#	ðæOö>ë�ó
�Ùí"äxô�êhñ�æçíIñQåÙæõä:ô�ñªæOì>édôªæwíWö'ë"ö>åæ öCô�÷Wê'ä:êbè�íWö>åCê�úûë%�'�>óõê�æÌô7�5æ óçó ì=êkô�÷dêÍëIæ!� ô�ízèhëMñ�ñ�üzíWédô?í��Wô�æ1�Cæçä�ëbô�æõíðöLæõö<í�ñ�ådêhñ�ô�ízådêAô�êhñ��Cæçödê

ôª÷dêE��ëMújæ��zëIó���í>ådêøíWò>ô�÷Ùæçä{å>æ äxô�ñ�æOìjédô�æwíWö�����÷dê5å>ëMôªë;òOí"ñQì=íIôª÷'ê�úûë%�'�>ówêbä{æOäÁô�ëMý�êbö�òOñ�í � ôª÷dê�ä�æçö>èò�éjö>è�ô�æwíWö ïWæP��ê �+�c�q�Ùè��PO �VU �2�q���PO �~� O L è%í"ñ�ñ�é.�dô�êbåzìHüzë"å>åjæÌôªæõî�êkû�ëIé>ä�ä�æõë�ö<ödíWæçäxêðï��kæwô�÷ _ U ë � s òOíIñb U ý�ë êhî�êbö>óçüÛä5�>ë�è�êhå3�ûíðæOö"ô�äyæçö�ô�÷WêzæOö"ô�êAñ�î�ë"ó Ï ù sCë(L&s6ë Ñ � B ôÍæçäyë"ä�ä�é(��êbåÛô�÷Wê�ñ�ê<ëIñ:ê�� U b
ìjëIä�æçä�ò�éjö>è%ôªæõíðö>ä íðòÄô�÷>êyòOí"ñ5�

Z U �\O �VU s� î c7���
��� � ù �\O ù O U � Yî � Y �
�5÷Wêhñ�ê �"U s � Õ �
,.-�/0-<� � �¡�*C2:GH74�J~:AKL=¢1L£¤Dj4�¥¦�§CA:¨=j©«ª
@�K0¥ ¬5¯®�°²±´³¶µ¯·¸°Y± ¹vº�»0°Y± ¹L¼
��÷Wêyë"æ1� íðò ôª÷>æçä>+>ñ�ä:ô?ê�úûë%�'�>ówê��5æOóçó ì=ê;ô�í�è�íðö>ä�æçådêhñ�ë�ä:êbù"édêböjè�ê;í"ò1åjæOäxô�ñ�æ ì>édô�æwíWö>äV	Wæwî"êhöLìIüzô�÷dê
êAú(�dñ�êbä�ä�æwíWö c �(��� W Z T �VÎÐÏ ä��Y� W Z T ± O W Z á L Ü
W Z á �ÅÑ�ÒFÓ
�5÷Wêhñ�ê5ô�÷dê'ã�ë"öjödêbëIó æçö
	Tãøä�è�÷dêbå>é>ówê | � O�Ï ë.L&s Ñ ë"öjåRM O þ s�L �6��� L ä@�kæOäV��í"ödí"ô�í"ö>æ è�ë"óçóõüzæçöÙè�ñ�êbë�ä�æOö�	.���÷jæOäE�dñ�íjå>é>è�êä ôª÷dê'ê�újë����jóõê2�5÷Wêhñ�êyíWödê`�?í"éjóOå¬óçæçýIê'ô�í?�'íbî"ê�òçñ�í��¸ë�ô�ñ�ë�è�ô�ë�ì=ówê å>æOä:ô�ñ�æçì>éWô�æõíðö ïòOí�ñ;ê�újë����Ùówê��5÷dêhñ�ê c W U N W æçä;ô�÷ûê é>ö>æ òOíIñ5�¸åÙæçäxô�ñ�æOìjédô�æwíWö"�5÷>æ è�÷Ûè�íIñ�ñ�ê�ä5�ûíWöjå>ä�ô�í | W U ë ï ô�íôª÷dê�å=æçä:ô�ñ�æ ì>édôªæÌíWö�í"ò�æçöHô�êhñ�ê�äxô c ¥ ��� W Z T �2U ä`�Y� W Z T ± O W Z á L Ü W Z á � �5÷jæOè�÷Kè�í�ñ�ñ�êbä#�>íWö>å>äyô�í | ¥ U s �B ö¬ôª÷>æçä�ê�úûë%�'�>ówê�ô�÷dê�ý�êhñ�ödê�óOäÍþ%$ � ���?ê�ñ�ê�ä:êbóõê�è�ô�êbåÛëIä;åWêhô�êhñ0�zæOö>æçä�ôªæõè�ä�èhëIö9ûkæ ì>ì>ä;ä�ë����>óõêhñªä�í"òæ öIî�ëIñ�æçë"öIô;åjæõä:ô�ñªæOì>édôªæõíðö>ä2� c � � ï.�5÷dêhñ:êyíWödêyîIëbñ�æ ëIì>óçêk�BëIä�é.� å>ëMô�êbå?�=êhñ5æwô�êhñ�ëbô�æõíðö

$�� ^ � W Z T æ y ��| W { L � W Z T æ � ` U c � ��� W Z T æ � �c �g�n� W Z T æ � � õ c � ^ � W Z T æ y ��| W { `�5÷Wêhñ�ê¡� W Z T æ y ��| W { U ^ �np�æ y ��| W { L � W Z T¾½ p�æ y ��| W { ` ë"öjå¿� W Z T æ � U x �AÀp#æ y ��| W { L � W Z Tv½ p[æ y ��| W { } �l�ê�ö>è�êyôª÷dêyô�íIôªë"ó öWé.��ì>êhñ�í"òÁä�ô�ê��>äAï%äÁï>ñxêùdé>æçñ:êbåLæOö<ô�÷dê?ãAë�ö>ödêbë�óOæçö
	Tã5ä�è�÷dêbåjé>ówê"ï | � L ��ë"ä�ä:êhôä�é>èA÷¬ô�÷>ëIô>äÂÁ s � M í"ñ;ô�÷Wêzä�êhóçêhè�ôªæõíðö íðò3ôª÷>ê<ÿ � ý"êAñ�ödêóOä;ìÙíIô�÷Ûê�ùdé>ëIôªæwíWöö�\� � s �
� ë"öjå¬ô�÷>êzã B �
��A



è�÷WíWæõèAê/�P� � s�ý � �?ê�ñ�ê�è%íWö>ä�æOådêAñ�êå�� i íC�yï{òOíIñyôª÷dêÃd �qÄ �>ëMñ�ô�æOèAóõê V y p {W Z T æ y ��| W { ] ñ�êbä#�H� V y p {W Z T æ � _këbô]ôªæ��'êM ù s ] ñ�êbä0���,M0_�ôª÷dêbä:ê<ë�ó�	Ií"ñªæwô�÷.�zæçèCè�÷díWæçè�êäk�Wñ�íjå>é>è�êCôª÷dê<òOíðóOówíC�5æOö
	 æ ö>è�ñ�ê���êböIô�ë"ó{æ!���=í�ñ�ô�ë"öjè%ê
�øêbæ4	"÷"ô�äF�M íIñøô�÷dêkã B � è�÷díðæOè�ê;í"ò ôª÷dêyÿ��1ý�êhñ�öWêbó>í"ödê;íðìdô�ë�æOö>äpô�÷dêkæOöjè�ñ�ê���êöIô�ë"óÙæ����ÙíIñ�ôªëIö>èAê��pêbæ�	ð÷Hôøë"ä
òOíðóOówíC�;ä

® ��x V y p {W Z T æ y ��| W { L V y p {W Z T æ � } U c �@x V y p {W Z T æ � } ÿ ��| W x V y p {W Z T æ � L V y p {W Z T æ y ��| W { }c ��| W x V y p {W Z T æ y ��| W { }2$��@x V y p {W Z T æ y ��| W { L V y p {W Z T æ � }
U c � x V y p {W Z T æ � } ñ ÓAÅ k2Æ Ç�Èânm o7É Æ ÓnÊ â ÈÌË(Í ÓcÅ k�Æ ÇrÈâÎm o7É Æ ÓnÊ â È æ k2Æ Ç�Èânm o7É Ó Ëñ Ó Å k2Æ ÇrÈâÎm o7É Ó Ëc ��| W x V y p {W Z T æ y ��| W { }2$ � x V y p {W Z T æ y ��| W { L V y p {W Z T æ � }U c �Dx V y p {W Z T æ y ��| W { }c ��| W x V y p {W Z T æ y ��| W { }

�
M í�ñ]ôª÷dê�äxê�è�íWö>å�è�÷dí"æ è�ê�í"òpô�÷dêLÿ � ýIê�ñ�ödê�óD	"æõî�êbö�ìHü �\� � s �
� í"öWêCíðìdô�ë�æOö>ä;ô�÷Wê<æçö>è�ñ�êC�'êbö"ô�ë�ó æ1��m
�>í"ñ�ô�ëIöjè�ê-�?ê�æ�	"÷"ô

® �@x V y p {W Z T æ y ��| W { L V y p {W Z T æ � } U c �@x V y p {W Z T æ � } ÿ ��| W x V y p {W Z T æ � L V y p {W Z T æ y ��| W { }c ��| W x V y p {W Z T æ y ��| W { }R$ � x V y p {W Z T æ y ��| W { L V y p {W Z T æ � }

U c �@x V y p {W Z T æ � } ñ ÓnÊ â Å k Æ Ç�Èânm o7É Æ ÓnÊ â ÈÌË Í Ó Å k Æ ÇrÈânm o7É Æ ÓnÊ â È æ k Æ ÇrÈânm o7É Ó Ëñ ÓÏÊ â Í Ó Å k2Æ Ç�Èânm o7É Æ ÓnÊ â È æ k2Æ Ç�Èânm o7É Ó Ëc ��| W x V y p {W Z T æ y ��| W { }2$��@x V y p {W Z T æ y ��| W { L V y p {W Z T æ � }U c � x V y p {W Z T æ � }c ��| W $ � x V y p {W Z T æ � }

���



öWíQ� ô�÷dêÍæçöHô�ê&	"ñªëIó c ��| W $ � ��� W Z T æ � � ÷jë"ä?ô�÷dêÍòOíWóçóõíC�5æçö.	zòOíIñ5�
c ��| W $ � ��� W Z T æ � ��U c ��| W ^ � W Z T æ y ��| W { ` $ � ^ � W Z T æ y ��| W { L � W Z T æ � ` õ c ��| W ��� W Z T æ � � $ � ^ � W Z T æ y ��| W { L � W Z T æ � `U Ðpc ��| W ^ � W Z T æ y ��| W { ` õ c ��| W ��� W Z T æ � ��Ñ c � ��� W Z T æ � �c �(��� W Z T æ � � õ c � ^ � W Z T æ y ��| W { `÷Wêbö>è�ê;ôª÷ÙæõäE�dñ�íWå>éÙè%êbä�ë"öLæ ö>è%ñ�êC��êhö"ô�ë�ó1æ����=í�ñ�ôªë"ö>è%ê-�øêbæ4	W÷Iô«�5æwô�÷Lô�÷dêÍòOíðóOówíC�5æOö
	�òõí"ñ��

® � x V y p {W Z T æ y ��| W { L V y p {W Z T æ � } U c �@x V y p {W Z T æ � }c ��| W $ � x V y p {W Z T æ � }U c �@x V y p {W Z T æ y ��| W { } õ c �@x V y p {W Z T æ � }c ��| W x V y p {W Z T æ y ��| W { } õ c ��| W x V y p {W Z T æ � }B ö¬ô�÷jæOä;èhë"ä:êIïÁë�ö>å9��íIñ�ê�	IêböWêhñ�ë�óOówüÛæ öÛë"öHü#å>æçä�è%ñ�êhô�êzä:ô�ëMô�ê6m~ä5�>ëIè�ê'�Wñ�í"ìjóõêC��ä��5æõôª÷ÛóõíWèhë�óÄê�ú(m
�jóõíIñªëMôªæõí"ö ïÄæçôÍæõäyé>ä�éjëIóOówün�>íWä�ä�æOì>ówêzô�í è�í �,�>éWô�ê��\� � s ��� êAújë"è%ôªóõü�� B ôÍæOä��pí"ñ�ôª÷9�'êöHôªæÌíWöjæõö�	¬ô�÷jëMô
�5÷Wêbö íðödêzè�íðö>ä�æ ådêhñ�ä5ô�÷dê�æ1�,�>í"ñ�ôªëIö>èAê��?ê�æ�	"÷"ô�äyòOí�ñ;êbëIèA÷¬íWò{ô�÷dêzè�÷>íðæõèAêbä�íWò?ÿ � ýIê�ñ�ödê�óï1è�óõê�ëIñ�ówüíðödêÍèhë"öLödíIô5ê�úg�Ùêhè�ôE�ÍéÙè�÷.åjæ�ÉÙêhñ�êö>è%êÍìÙêhô)�?ê�êhö é>ä�æ ö
	��\� � s ��� í"ñ�ôª÷dêÍã B ��è�÷díWæçè�êIï.�k÷dê�ö.íðödêÍæOäæ ö ôª÷dê�ä�æÌôªé>ëIô�æwíðö�ô�÷>ëbô c � Ö c ��| W � B ô�ä�÷díWé>óçåKë�óOäxí#ì>ê?�>í"æOö"ô�ê�å�íðédô'ôª÷>ëMôÍô�÷dê�è�í��'�>édôªëMôªæõí"öjëIóèAí��'�>ówê�úÙæwô:ü<íðòÄã B ��ëIöjå.í"ò1ô�÷Wê'ë"ówô�êhñ�ö>ëbô�æçîIê`��êAô�÷Wí>å��dñ�í �ûíWä:êbåLëMñ�ê'ä�æ1�zæçóOëMñ��

��÷dêÍòOíWóçóõíC�5æ ö
	zä�ê�ô�íWò1ê�ú(�Ùê�ñªæ���êhö"ô�ä>�øêhñ�êÍèhëbñ�ñ�æwêbå<íWédô5òOí�ñ;åjæpÉ ê�ñ�êbö"ô�îIë�óOédêä?íWò
ä O þ î ý�ë.L#ý�ë�ë.L&s î ý%ëgL î ý%ë�ë(L#ý%ë�ë�ë ���D��÷>ê;ä�è�÷dêbå>éjóõêké>äxêbå�òOíIñ?ôª÷>æçä ê�újë����Ùówêk÷>ë"å | W U ë �5æçô�÷�ô�÷dê
ä:êbùWédêhöjè�ê'þ | � �kæõöÙæwô�æ ëIóçóõüzæ ö>è�ñ�êbë�ä�æõö�	�óçæOödêëMñ�ówüzòOí"ñÓÒ ¥ Ô�Õ ä:ô�êC�jä ë"öjå�ôª÷dêbözëIèhè�í�ñ�å>æ ö
	yô�í§Ö�×qØfÙÈ��M � õ�Ú�5æçô�÷ | ¥ U s ���÷dê öWé.�'ìÙêhñ�í"òE�>ëIñ�ô�æçèhówêbä�ïøé>ä�ê�å òOí"ñzëIóOó�ä�æ1��é>óçëIô�æwíWö>ä�æOöKôª÷>æçä�ê�újë����jóõê"ïV�øë"ä t U s6ë�ë�ë �ãkå>å>æwô�æçí"ö>ë"óçóõü�ï ëIö¬ë�å>ë%�Wô�æõî�ê'ñ�êhä�ë����=óçæ ö
	<ä�è�÷dêC��ê-��ëIä5é>ä:êbåLòOí"ñ�ô�÷dê��(��Ì�Hë%�'�>óõêAñ�ä5ëIó1	Ií"ñ�æwôª÷.�
�5÷Wêhñ�ê�ñ�êhä�ë��,�>óçæ ö
	-�?ë"ä��=êAñ�òOí"ñ5�'êå2�5÷dêbö'ô�÷WêE��Û
Û �BëIäpì>êbówíC� t � î ����÷dê���9�ö�Wë����>óçêhñ�äQëIó�	�í�mñªæõô�÷g� �Bë"ä�ëIó äxízè�í �,�>ëIñ�êhå<ô�í<ä�ë%�'�>óOæçö
	�òOñ�í � c �5æõôª÷.ëaûkæçì>ìÙä�ä�ë%�'�>óçê�ñ�ïÙé>ä�æ ö
	�ä t æõô�ê�ñªëIô�æwíWö>äòOí�ñ�ô�÷>êyè�í����jédô�ëIôªæÌíWöjëIó1è�í �,�>ówê�úûæwô:ü<í"òÁì=í�ô�÷?��ê�ô�÷díjå>ä?ô�í�ì>êÍë%�g�dñ�íhújæ!�Cëbô�êbówüLä�æ��zæõó ëMñ��

��÷dê�ñ�êbä�é>óõôªä]í"ò?ôª÷>ê<ä�æ1�'éjóOëMôªæõíðö>ä�ëMñ�ê?�dñ�êäxêböIô�êbåKæOö�ô�ëIìjóõê/<�ïD�5÷>æOè�÷KåjæOä#�jóOëhüWä'ô�÷dê�ëî�êhñ�ëC	Iê
¬ê�ë"öz�WùdéjëMñ�êÓÜ ñ:ñ�í"ñ ] 9�ÝÜ>_kë"ö>å ôª÷dê�äxô�ë"öjå>ëMñªåKådêAî>æ ëMô�æçí"öÛíWò ôª÷dêa9�ÞÜ êbäxôªæ���ëIô�êCíðò ô�÷WêCñ�ê6m

��Ä



	�ñ�êbä�ä�æçí"ö<ò�é>öjè�ô�æwí"özíMî�êhñ A hyä�æ��ÍéÙóõëIô�æçí"ö>äøé>ä�æ ö
	'ôª÷dê;ä�ë%��ê;åjëIô�ëyä�ê�ô��V��÷dêkëî�êhñ�ëC	"ê;ë�ö>å<ä:ô�ëIöjå=ëbñ�ååWêhîWæOëbô�æõíðö.íWòÄôª÷dê`��êëIö.íWò1ô�÷>êÍóõí�	�m)�>íWä:ô�êAñ�æõí�ñ�íWòÁô�÷dêÍóOë�äxôÈ�=í �>é>óOëbô�æçí"ö.íWò��>ëMñ�ô�æOèAóõê�ä;æçä5ë"óõä�í*�dñ�ê6mä:êbö"ô�ê�å�� M í"ñ;ô�÷dêÆ9�q9� ñ�êbä�é>ówô�ähï ôª÷dê�ëhî"êAñ�ë%	Iêzë�ö>åÛäxôªë"ö>å>ëbñ�åÛådêhîjæçëIô�æwíWö¬í"ò{ôª÷dê���êbëIö¬íðò{ô�÷dê
óçí%	�m��>í"ä�ô�êAñ�æçíIñøí"ò ô�÷Wê;ä�ë��,�>ówêbäpí"ì>ô�ë�æçöûê�å<ë�òOô�êhñBì>édñ�ö�m!æ ö<ëMñ�ê��>ñ�ê�äxêöHô�êhåT�D�>�øízäxêAô�äpíWò=ñ�êä�é>óçô�ä?ëbñ�ê
�Wñ�êbä:êböIô�êbå òOíIñkã B �*�5æõô�÷ ödízñ�êbä�ë����>óOæçö
	Ùï>íWödêÍé>ä�æçö
	���� � s ��� ë�ö=å<ôª÷ûêyí�ô�÷>ê�ñké>ä�æOö
	·�\� � sCý � �7��÷dêñ�êbä�éjóõô�ä?òOí�ñ ôª÷dêködê6�Á��9���jë%�'�>ówêhñ�äpë"ó4	"íIñªæwô�÷g�´�øêhñ�êÈ�dñ�íWåÙé>è�êbåzé>ä�æçö
	?�P� � s ��� òõí"ñpô�÷Wê;è�÷díWæçè�ê5í"òôª÷dê'ÿ ��| W ýIê�ñ�ödê�ó ë�ö>åCô�÷Wê2ûkæOì>ì>äøä�ë����>óçêhñ?ñ:êbä�é>óõôªäÊ�øêhñ�êÈ�dñ�íjå>é>èAêbå<ìIü�å>æOä�è�ëIñªå>æçö�	Íô�÷dêE+Ùñ�ä�ô>Í�hfßíðò?ä�ë%�'�>óõê�äyëIäyì>édñªö
m:æçö9�>êhñªæwí>å�� M í�ñyêhë"è�÷Ûä�æ1��é>óçëIô�æwíðö ï ô�÷dêzä�ë���ê t ñªë"ö>ådí � æOöjæõô�æçë�ó{ä�ô�ëbñ�ô�æ ö
	
�>íWæçö"ô�äyëMñ�ê<é>ä:êbåÛòOí"ñyã B � ë"ö>åz��/�)ë"ö>å¬íWödê�íWò{ôª÷díWäxê t �=íðæOöIôªä§�BëIäyé>ä�ê�å ô�í æOö>æwô�æ ëIó æpÃ�ê�ô�÷dê
ûkæ ì>ì>ä5ä�ë����>óçê�ñ��7��÷dê'ñ�êhä�éjóÌôªä�åWêC�'íWö>äxô�ñ�ëIô:ê'ôª÷>ëMô5ô�÷Wêhñ�êÍæOä�ë"ó1��í"ä�ô5ödí�å>æ4É êAñ�êbö>èAê'ì>êhô��øê�êbö ã B �éjä�æOö�	/�P� � s ��� í"ñ`�P� � s�ý � ���÷dê5ñ�êä�é>óçô�äpådêC��í"ö>ä:ô�ñªëIô�ê5ô�÷Ùëbô?æ öCë�óOóÙä�æ1��é>óçëIôªæÌíWöjä�ï"ô�÷dê5ñ�êä�ë%�'�>ó æõö�	�äxô�êC�zé>äxêbåzæOö�ô�÷Wêk��9�ë�ó�	�í"ñ�æwô�÷.�Ð�dñ�í>å>éjè�êhä�ë'ñ�êhåjé>è�ô�æçí"ö<æ öCô�÷Wê;î�ëIñ�æçëIöÙè�êyè�÷>êhë��>ówü��V��÷Wê;ñ�êbåjé>è�ô�æõíðö�íðò ô�÷dêkîIëIñªæçë"ö>è%ê�æOä
��í"ä:ôD�Wñ�í��zæOöWêhö"ô��5÷Wêbö]ôª÷dêøödé.�Íì=êAñÄíðò>é.�ÙåÙëMô�êbä��>êhñÁä�æwô�ê�æçäÄä0�Cë�óOó�ï"÷dê�ö>è�êTäzæçäÁä#�zëIó ó\� B öHôªé>æwô�æõî�êbówüôª÷>æOä'��ëIýIêäCä:êbö>äxêðï�ä�æçö>è�ê#æçö ô�÷Wêbäxê#ä�æwô�é>ëIôªæwíWö>ä�ôª÷dêÛåjæpÉ ê�ñ�êbö>è�ê ìÙê�ô��?êAêbö c ��| W ë"ö>å c � è�ëIö ì>êä�æ�	ðö>æ�+Ùè�ëIö"ô,�k÷dê�ötè�í��'�>ëMñ�êbå ô�í�ô�÷dê#ä�æÌôªé>ëIô�æwíWö>ä�æõö��5÷jæOè�÷9ä æ äCîIêhñ�ü óOëMñ0	"êÛë�ö>å c ��| W/Ö c �)�ãkö ë�å>å>æõôªæwíWö>ëIó-�>íWæçöHô æOä<ôª÷>ëMô�ïyëIäË�øí"é>ó å ì>ê�ê�ú��ûêè%ô�êbå ï;ô�÷WêKö"é.��ì>êhñLíðò]ô�æ!�'êbä<ñ�êbä�ë����>óOæ ö
	
æ ä�èhëMñ�ñ�æçêbåKíWédôzæOö>èAñ�ê�ë"äxêbä�ë"ä�ätåWêhè�ñ�êbëIä:êbä&���5÷dêLñ�êbä�é>óõôªä�ë"óõä�í�å>ê���íðö>ä�ô�ñªëMô�ê.ôª÷>ëIôzòOíIñ�óOëbñ#	�ê,ä
�5÷Wêhñ�ê c ��| W Ö c � ï{ôª÷dê"��9� ëIó1	IíIñªæõôª÷.� ë�ö>å ã B �/	Wæwî"êLë�ó��'íWä:ô�ä�æ!�Cæçó ëMñ'ñ�êbä�éjóõô�ä-�;æwôª÷�ñ�ê&	Wëbñ�åô�íLô�÷>ê ëî"êAñ�ë%	�ê'9�ÝÜ ë"ö>åÛæwô�äyäxôªëIöÙå>ëMñªåÛådêhîjæçëIô�æwíWö��`l íC�?ê�îIêhñ�ï ô�÷dêzëhî�êhñ�ëC	"ê�óõí�	�m)�>íWä:ô�êhñªæÌí"ñ�òOíIñ
ôª÷dê-+Ùö>ë�óT�ûí��jé>óOëbô�æwíWö<í"òÁä�ë%�'�>ówêbä�æOä�èhówêbëbñ�óçüL÷>æ4	W÷dêhñ5òOí�ñ���9�tèAí��'�>ëMñ�êbå<ô�í�ã B �ÙïWô�÷>æ ä?ô�ñ�êö>åLæOäåWêC�'íWö>äxô�ñ�ëbô�êbå2	�ñ�ë%�j÷=æçèhë�óOówüÍæOö2+.	ðédñ�êÈ<�ì=ê�óõíC�-����÷dê7�ÙówíIôpæçö2+.	ðé>ñ�ê�<Bådê6��í"öjä�ô�ñ�ëbô�êbä1ô�÷Wê5ëî�êhñ�ëC	Iêë�ö>åCôª÷dê;ä�ôªëIö>åjëIñ�å�ådêhîjæõëIôªæwí"öCíðò ô�÷dêÈ��ê�ë"özóõí%	Æ�=íðäxô�ê�ñ�æõí�ñøòOí"ñ?ë"óçó>íWò=ôª÷dêkä�æ��Íé>óOëbô�æçí"ö>äpî"ê�ñªä�é>äpô�÷dêöWé.�Íì=êAñ íðòÙé.� å>ëbô�êbä��=êhñpä�æõô�ê5òõí"ñpã B ��ë�ö>å£������Hë%�'�>óõêAñ�ä6� B ö�êëIè�÷�í"ò>ô�÷dê A hyä�æ���éjóõëIôªæwí"öÙäÄô�÷jæOäëhî�êhñ�ëC	"ê7��ëIäpè�í �,�jédô�êbåzé>ä�æOö
	yô�÷Wê5óOëIä:ôøäxêhôpí"òH�>ëMñ�ô�æçèhóçêhäpëIô{ôªæ��'êVäT�V��÷dê5ëhî"êAñ�ë%	IêkëIöjåCä:ô�ëIöjå=ëbñ�å
åWêhîWæOëbô�æõíðö'ñ�ê�ä�é>ówô�ä{òOí�ñV�� ���ä�æ��'éjóOëMôªæõíðö>ä{ëMñ�ê�ë"óçäxí§�dñ�êbä:êbö"ôxêå ïIê�újè�êG�dôÄôª÷dê7��êbë�ö�óÌí�	È�=íðä�ô:êhñ�æçíIñòOí�ñpêbëIèA÷Cä�æ��Íé>óOëbô�æwíWöR�BëIäøè�ë"óçèhé>ó ëMô�êbåCòOí�ñpô�÷dêkä�ë��,�>óçêhäpñ�ê��Cë�æOö>æ ö
	Íë"òõô�êhñøå>æOä�èhëMñªå>æOö
	yôª÷dê;ìjédñ�özæOö
�>êhñªæõíWå�� B ôøèAë"öCìÙê5ä�ê�êbö ïdòOñ�í�� ôª÷dê��jóõíIôøæ öR+.	WéWñ�ê`<Iï"ô�÷>ëIôøòOí�ñ?ä5��ë"óçó>î�ëIó édêbä{í"ò
ä?��9���Wë����ÙóÌê�ñ�ä

��Ô



üjæwêbóçåÙä�ä�ë����>óõêbä7�5æõôª÷¬÷>æ1	"÷dê�ñ;ówí�	%m �ûíðä�ô�êAñ�æçíIñ5îIë"óçédêä ôª÷>ë"ö.ôª÷dê�ã B �Lë"ó4	"íIñªæõô�÷(� ë�ö>å.ôª÷dê�9�q9�
ûkæ ì>ì>ä5ä�ë����>óçêhñF��ã;äDäÛæçöÙè%ñ�êbëIä:êbä�ïÙô�÷Wê29�q9� ëIó�	�í"ñ�æõô�÷(� íWédô5�>êhñªòOíIñ���êbå"��9���Wë����>óõêAñ�ä5ë"ö>åã B �ÛæçöÛô�êhñ���ä;íWò3ôª÷dêzëhî"ê�ñªë%	Iê'��êbëIö�ówí�	��ûíWä:ô�êAñ�æçíIñhïÁ÷díC�øêhîIêhñkô�÷dê�äxôªëIö>å>ëIñªåÛådêhîjæçëIô�æwíWö¬íWò{ô�÷dê
��ê�ë"ö¬ówí�	a�Ùí"ä:ô�êhñªæõíIñE��ë�ä;ä�æ1	"ö>æ1+ÙèAë"öIô�óõü óçëIñ#	�êhñkòOíIñÈ9�q9� è�í��'�>ëbñ�êbåLô�íLì>í"ô�÷ ã B ��ë"ö>å���9�
�Hë%�'�>óõêAñ�ä6� B ö ò�ëIè�ô5ô�÷dê���9���Wë����>óõê�ñ�ä5ëIó�	�í"ñ�æwô�÷(� ñ�êhä�éjóÌôªä�ëIñ�êÍè�í"ö"ô�ë"æçödêbå?�5æõôª÷>æçöáà s�_ í"òÁô�÷dê9�q9�TëhîIêhñªëQ	"ê`�'êbë�ö¬ówí�	'�=íðäxô�ê�ñ�æõí�ñ5ë"ä�ådêC�'íWö>ä:ô�ñªëMô�êå.æ öa+.	Wédñ�ê'<��

�Áë"ì>ówê?<�ë"óçäxí ådê���íðö>ä�ô�ñªëMô�êbä�ô�÷jëMôyè�í �,�jëMñ�êå¬ô�í"��9�5ïH9�q9� ë"ó4	Ií"ñ�æwôª÷.�Cä5ü>æwêbó åÛë<ówí%�pêhñëhî�êhñ�ëC	"ê29�ÞÜ � i êhî�êhñ�ôª÷dêbówêbä�äAï>íWö>ówü<íWödêyñ�êëIóçæ�Ãbëbô�æçí"ö<íWò íðì>ä�êAñ�î�ëIô�æwíWö>ä�÷>ë"ä�ìÙêhê�ö¬é>ä:êbåLäxízô�÷>æ ä�æOäöWíIôkä�æ�	ðö>æ�+ûè�ë"ö"ô6�V��÷Ùæçä�ëbñ#	Wé.�'êöHô5æ ä�ä�ég�.�>íIñ�ô�êbå ìIü.ô�÷>êÍò�ëIè�ô�ôª÷>ëMô5ô�÷Wê'ëhî�êhñ�ëC	"ê29�ÞÜ ë��.�>êbëbñ�êbåô�í ì=êzé>ö>èA÷>ë�ö
	Iêbå�ëMôÍë��Ø�Wñ�íhújæ��zëMô�êbówü�ëMñ�íðé>öÙå9²��4²<êAî"êhö�òOíIñÍóõíC� îIë�óOédê�ä;íWò{ô�÷>êzëhîIêhñªëQ	"ê'��êbëIö
óçí%	'�Ùí"ä�ô�êAñ�æçíIñ��pã;å>å>æçô�æçí"öÙëIóçóçü"ï>æçô5æOä>�?í�ñ�ôª÷"�'êbö"ô�æwí"öÙæçö
	zô�÷>ëbô�ô�÷dêÍëhî"êAñ�ë%	Iêyê6ÉÙêbè�ô�æçîIêÍä�ë����jóõêÍä�æ1Ã�êòOí�ñyô�÷dêzóçë"äxô§�=í��jé>óOëbô�æõíðö¬íWò{ô�÷dê'�>ëIñ�ô�æçèhówêbäyòOíIñkô�÷dêa��9� �Wë%�'�>ówêhñªä]ë�ó�	�íIñ�æçô�÷.��æçä]ä�æ�	ðö>æ�+Ùè�ëIö"ô�ówüì>êhô�ô�êhñpôª÷>ëIö�ô�÷dê5ñ�êä�é>óçô�ä{í"ì>ô�ë"æçödêbåzòOí"ñ ôª÷dêkã B � ëIó�	�í"ñ�æwô�÷(�.ïWëIäøä�÷díC�5özì=ê�óõíC�tæ ö,�Áë"ì>ówê`<%�%S ÷dêbö
ôª÷>æOäzñ�êbä�é>óõôLæçäLè�íWé.�>ówêbå��kæÌôª÷ ô�÷dêÛñ�êbä�éjóõô�äzíWò�ôª÷dê�ëhîIêhñªëQ	�ên��êbë�ötóõí�	��>íWä:ô�êAñ�æõí�ñ òõí"ñ<ôª÷dê�óçë"äxô
�>í��>éjóOëMôªæwíWö�íðò��>ëbñ�ô�æçèhóçêhäpæçôpå>ê6��í"ö>ä�ô�ñ�ëIô�ê�ä3ôª÷>ëIô{ôª÷dê��jëMñ�ôªæOèAóõêbäpä�æ���éjóõëIô�êhåzæOö'ôª÷dê-��9�ö�Wë����ÙóÌê�ñ�äë�ó�	�í"ñ�æwô�÷.��ëIñ�ê�ê�úg�jóõíIñªæOö
	�æ��'�ûí�ñ�ôªë"öHô;ñ�ê6	"æwíWö>ä;íðò3ôª÷dêzä�ô�ëIô�êzä0�>ë"è%ê��kæwô�÷Ûñ:êbä#�Ùêbè%ôyô�ía�5÷>ê�ñ�ê�ô�÷dêôªëMñ0	"ê�ô-�Ùí"ä:ô�êhñªæÌí"ñ§�>óçë"è%êbäÈ��íðäxô;íWò{æçô�ä��zëIä�ä&�-l�íC�øêhîIêhñ5ô�÷>ê ã B � ë"ó4	Ií"ñªæÌôª÷.� �BëIä;öWí"ô;ê%ú��>óçíIñ�æ ö
	
ñ�ê6	"æçí"ö>ä5íWò3ôª÷dêzäxôªëMô�êzä#�>ë"è�ê��5÷>æOè�÷"�øêhñ�êzë�ä;ä�æ4	Wö>æ4+Ùèhë�öHôyë�öÙå¬îIêhñ�üÛòOêF�Ù�>ëbñ�ô�æçèhóçêhä��øê�ñ�êzóÌíjèhëbô�êbåæ ö<ô�÷dêbä:êyñ�êF	WæÌíWöjä?íWòÄæçö"ô�êhñ�êhä�ô7�5æçô�÷<ñ�êbä0�>êbè�ô�ô�í�ôª÷dêyô�ëIñ0	IêhôE�>íWäxô�êhñ�æwí"ñ��

� ^



â?�+ãåä.�
æ.�'�åæ(�,�C����æèç\�H�êé!ë%éìë¿���¤í�æî �ðï��FñH��ä
�C���T�¸ä~ònò�ó5æÝôåñ¼��õöä�ònæØ�(� �r÷åø ��ù~ú��
A%t <Ch t ² A%t A h t <6h�h té!ë%é!ëû�üfý �VÿþÝÜ ² ��²G^ ²�� :
² ²�� Í�^ ²�� Í Ô ²��4²�<

����� ���ÿþÝÜ h��4^�: h.� Ô : h
�K^
< h
� Ô < h.� Ä <û¯üfý ���	� û�
����ý�������� ����� � � m)h�� :%: :�� A
Ä A � Ô < � �K:
< � �4² �
����� ���	� û�
���� ý�������� ����� � � :�� � < Í�� A Í Í�� ÄCA ²��K^�² ²��4²%²â?�+ãåä
�(æ.�'�åæ(�,�6����æ � ÷ � ù;ú"!

A <Ch ² A A h <�h�h
#�$&%(' ���*)+�-,/.�0 ù"!û�üfý ���ÿþÝÜ Í1� Ä ^ 2��4² � 23� A h 23�1²C^ 2��;Í%Í
����� ���ÿþÝÜ ²�� Ô 2 4��4² A 45� � h 45�Kh Ô 4�� h �û�üfý �6�	� û*
����ý�������� �7��� � � �qû����8�9����:��hû;� � ��
 m Ä ��4 Ä m<2��4²�4 m�h3� ÄC� h3�K^%h ²���4Q²

����� ���=� û*
�����ý�������� �>�?� � � �qû����8������:��hû;� � ��
 h���²�Í h���4 Ä h3�1²@2 h3�1²Ch h��4² �û¯üfý �V� Û
Û �qû����8������:��hû;� � ��
 2�� A h Í�� A h 4@2��A2 A Ä ^���²�4 Ô%A �4²�4
#�$&%(' ���*)+�-,/.�03B !û�üfý ���ÿþÝÜ Í1� ÄGÔ 2��4² � 23�DC%h 23�1² Ô 2��;Í%Í
����� ���ÿþÝÜ ²�� Ô 2 4��4²*C 45� � h 45�Kh Ô 4�� h �û¯üfý �V�jÛ
Û �qû����8������:��hû;� � ��
 2��AC�² Í��EC�4 4@2��A2%^ Ô 4*��² Ä Ô�Ä � Ô ^

% é¦ë ' ���*)+�-,/.F0�B !û�üfý ���ÿþÝÜ 2��4h*C 2�� h%Í 23�D2QÍ 23�G46^ 2�� � C
����� ���ÿþÝÜ 4*�üÍ�C 4��4²�² 45�G4 Ä h3�K^52 4�� h34û�üÝý ���	� û�
���� ý������H� ����� � � �qû*���8�I���1:�� û@� � ��
 ²��AC*2 2�� Ô Í Í��Kh%^ Í�� � 2 Í��EC34

����� ���=� û*
�����ý�������� �>�?� � � �qû����8������:��hû;� � ��
 ²���²�4 h�� �
Ä 45�DC � h3� Í
² h�� � ^û¯üÝý � 
�: �	J��>� ��K �H� �2û � ��� � 
 ýL��� � �1� Ä � Ô�� Ä � Ô ² � � Í � Í��K^ Ô 2��4²%²û¯üfý �V� Û
Û �qû����8������:��hû;� � ��
 Ô ²Gh�� ^ Ä ^�²*C��F4�h Ä C � �4^ � Ô�Ô h��4²*2 Ô h
²��4²�²M0ä�íåònæON�P ½Q�&� KF� ��� û�
�R � ��K �TSU�TS8V�WYXYþ û*
�� þZ�TS ��ü ���8C�h � ��� :��Ìû@� � ��
��
Ä h



0 10 20 30 40 50 60 70 80 90 100
-8

-6

-4

-2

0

2

4

6

8

10

12

A
ve

ra
ge

 m
ea

n 
Lo

g 
P

os
te

rio
r

Number of updates per site for AIS and SMC Samplers

MCMC
SMC Samplers with (3.17)
AIS with (3.13)

[7�]\¸ñ¼��æON�P ì ��: �5^�W ü �>� û�ý � û5
�� _ ��K �_� û*
`�A�fýL�9����� �>��� � � KF� �a�bSc�bS �2û � ��� � �jû5KF� �>�8J : � 
� 
 Vgûd����� 
 ^�W ü �>� û ý � û5
�� _ KF� �8�_� û5
e�A�fýL�9���H� �>��� � � KF� �¡þ��bS þ û � ��� ��� �gfih � ��j 23�G4 Ä _ �qû����8� � ���KQ��û � � � R�� � � V~�k� � ^�W ü �>� û ý � û5
�� _ KF� �8�_� û5
e�A�fýL�9���H� �>��� � � KF� �aWlXYþ fih � ��j 2���4>2
_ � û*���8� � �m��K��û � � � R>� � � �
,.-�/0-<, � �¡�*C2:GH74�J~:AKL= � £ n ��J~:2¥ :Ho74IJ�:GK.= KLª¤¬¤ ®�°
± ³ µ�·�°
± ¹vº�»P°²± ¹L¼ J�K p*=aqJsrj8ut KYq¡8
v j � û �F� ��K3��j � �w� � R&��
�� �&x û � ��� � h � �F�Ýû�ýfû � 
 J�� ���yR&��
�� � � �>� ûy� �7z : � 
�R � ��K1� � �H� ���GJ :3� � ��
1�åý � ü � 
J�{ ��j � KF���F�A�@h � 
Ýý ��x � ��� �?� � ��


|/} � �H~H� T !VÎÐÏ ä � ��~<� T ±H� ~�� á�� Ü ~H� á !ÅÑ�ÒFÓ
h8j �7��� 
3�@h���j �"ã û*
�
 � û�� � 
 ý ã ��R�j � �9:1� � j~û5� | } OdÏ ë ��� ë Ñ h � ��j� OO� ��� .&.>. � ä/� KF� � ��j � �2û �_�ü û*�F: � �d��K ä ��j~û;�yh �>�?� :1� � � � 
 Ü�x û � ��� �e4�� v j � û�
�
 � û�� � 
 ý���R�j � ��:�� ��� 
b��j � � ��x û � ��� � hPû��ý � ü � 
 JZ{ | ~k� ë h � ��j	��j � � �@z : � 
1R � � | } �m� 
 � � � û5��� {�� 
�R ��� û*� � 
 ýg� � 
 � û � � { KF� � Ò ¥ ��Õ ��� � ����û�
��_��j � 
û*R>R&� � � � 
 ý��?� Ö+×qØfÙ � � ! õ5Ú h � ��j |�¥ � � ë � v j � �m� � ���1:�R � ��û�
 �&x û � ��� � h8j �7��� ��
 � hk��:��F�e� ���5�

Ä 4



�?� �&x ���A� �?� ��j �d� ��� � ����K9��j � � � ��� ���FJ :3� � ��
 | ¥ � � ~H� T ! � ä � � ~<� T ±H� ~H� á � Ü ~H� á ! R�:�� �L� 
�û5� � 
 ý§û5����j �� 
�����K���j � û5
�
 � û�� � 
 ý���R�j � �1:�� �*V hdj � 
 | ¥ � � ë V�� 
�û5
 � ��� �F� û5� � ��K��?j �_� ���H�8� � � J û J � �_� ��� �KF� � ��j � � � :��A� �F� ����û��Q� � �H� ����J :I� � ��
 �dW ý�û � 
 � 
`��j � � ��x û � ��� �*V û*�mh0û��m��j � R(û5� �L� 
 Ü�x û � ��� ��45V
��j � �5� } � h ����� � � � � R&� � �¤û5�g� � � �>���	� 
 � �H� � R���R(û5
 ûa��J1J �	�2û � ��� �&� �_��K � 
fü�û ��� û�
5�	� � ��� ���FJ :�� � ��
��� | } ! V h8j ����� ��
 � ü û ��� û J � � h0û��8:��"�öû;� � �`� �>�a� � ��� û5� � ��
 � v j � � � ��� � 
�ý��l��K���j ��þZ�TS û5�qý5� ��� ��j �
h � ��� J9� ��j � �Yû �	� û*�m� ��� � � 
�� � � � 
 Ü�x û � ��� �L4��v hU�L� �F� :�� û@� � �Óû�
�
 � û�� � 
 ýyü �7� � � ��
��k��K"��j �`ûy��J�J �Y�¨û � ��� �>� � ��� � � 
5� � � � 
 Ü�x û � ��� �	4 h �����
:1� � ��KF� � R&� � �öû ��� ����
�h � ��j���j �¡þ��TS þ û � �1� ��� �Lû�� ý*� ��� ��j ����� ��
 ý � :�
êû*
�
 � û*� � 
�ý_h � ��j | ~ � ëû*
�� | ¥�� � � ë h û���:�� � � û5����
 � ��Kd��j � R�� � �öû � û;� � ü � û5�Ìý*� ��� ��j � �êû*
�����j � �5��j �>� h û�����öû � û���� � �kf]
3��
�� � 
Z� �>� û*R&� � 
 ý�� û�
�
 � û*� � 
 ý � :�
�� � 
`h8j � R�j | ~ � ë û�
�� | ¥ � � ë h �&�?� :�� � � �yW �vû
��5� � KF� �_� û5R�j � � ��� û5� � ��
���K���j � û5
1
 � û�� � 
 ý���R�j � ��:�� ��V ��
 � ��Kk��j � � ü�û ��� û J � � ��h û5�_:1�"��û@� � �
:1� � 
Ýý	��j ��ûa�FJ�J �Y� � � �����L� 
 � �H� � Rd��R²û�
��¨û � ��� ���>���m� 
�R � KF� � ��j � �A��
 ý � :1
 û*
�
 � û�� � 
 ýuû5�qý5� ��� ��j �� � � ��� J ü � ��:1�_��j�û5� � û5R�jO��Kk��j �&� � � � � �_h �>��� :��"��û@� � � ä � � � � ���=� �yû5
��(KF� � ��j � ��û � û���� � �û*
�
 � û�� � 
 ý ��x û � ��� �g� 
h8j � R�j���j �>�?� h �>�?� ���öû � û5�G� � �/
3��
�� � 
Z� �>� û�R&� � 
 ý�R�j�û � 
�� V ��j � 
 � û�R�je� � � �
h û5�8:�����û5� � �&û_�?���Yû*�"��K ä � � � �F�_� � �X 
��Yû J � ��²�V h � � � �?��� û { ��j � û¯ü �>� û�ý � ��� ý��<�����H� �>��� � � ü û*�F: � �l��K���j ��� ��� �F� û;� � � � ��� � û�
�� � ���
�H�Yû�
��öû � ��� � ü � û@� � ��
��m��ü �7�dC*� � ��� :��hû;� � ��
�� �8W ý�û � 
`h � :1� � ��j � �¨û �_� �~û;��û�� � �vû*
��`��j � �2û �_�� 
 � � � û5� �4Ã û@� � ��
�� � ��R � ��: ����� v j � �I����� ����� � �Y� ��� �d� ��� ��� û;� � :�� � �����g� J ��û � 
L��j �d�?� ��:1�����kKF� �U� û�R�jû*�Ìý*� ��� ��j � h û5�yR�j3��� � 
ÿû��d��j � �Yû � ��� � ý � 
 �>� û;� � �T�1: ��� 
 ý���j � � �G� :��qû5� � ��
�h8j � R�j � û xI���L��Ã�� �
��j � ������� �7��� � � � � ��� ����J :3� � ��
 �v j �e��� ��:��A���	��KY��j � � ��� :��qû5� � ��
9�	� �@� ��
���� � û5� � �(��j�û@����j ��þ��bS û*�Ìý*� ��� ��j � ��:3��� �>� KF� ��� �J ����j`��j � � � � � R�j�
 �Gz : � �vû*
9��û�ýfû � 
`��j � � � � � ��� � R � û5�G� {�� ü � � � 
5�dh8j � 
 äb� �d� � û���� � v j � � � � JI� ���
� �@� ��
���� � û@� � � JZ{ ��j � � ��� :��qû5� � ��
1�lh8j �7��� ��j �>�?� û �?�gC :��"�öû;� � �m� �>� � � � ��V haj � R&jeR&� �?��� �?����
����
�?� ä � î ý�ë ��X 
 û5�G����j � � �G� :��hû;� � ��
�� V ��j ��J�� ��� � �H� �G� û5� � � � ��� � j�û5�Âû����ý��9���H� �>��� � � ü û���: ���K 4&Í��E234��8X 
`��j � �mR(û5� � ��j � 
�: �gJI�7� ��K�� �F�_� �8��j �uþ��TS û5�Ìý*� ��� ��j � �?� û5R�j � �vû � û x1�G� : � ��� ý��
�����H� �>��� � � ü û���: �_�@z :�û*���?� � � . � � � � � � �?� ��j~û*
`�<h � R � û5�m��KF� � 
�û*�d��û � û���� � �åû�
1
 � û5� � 
 ý�û�
�����j �
����
 ý � :�
¤û*
9
 � û�� � 
Ýý¡
 � ü ��� � J �Yû � 
��yû � û xI�F� : � ���fý*�<������� �>��� � � ü û���: ��� ü � 
OR>����� � �?� � � V ��j � �� �¡û����H�&ý � û5��j � R²û���� { � �@� ��
��H� � û@� � � � 
¡¢�ý�: �?�Ë²�� v j � ���A��� � 
�¢�ý�: �?�Ë² R&� � û � � { � �7� ��
���� � û;� � �

Ä ²



��j�û;� þ��TS þ û � �1� �>� �yj�û��m��j �LJ9� ���y� �>� KF� ��� û5
�R �L� 
`� �7��� �d��K���j � 
�: �	J��>� ��K�� ���=� �¾û � ��� �ý ��� û@� �>� ��j�û@� 46Í��D2�� �£� J �Yû � 
 � � V ��:��d��K���j ��C�� � �G� :��hû;� � ��
��a� ��� KF� ���=� ��KF� �d� û*R�j �&x � �7�����=� 
5� �Ü û�R�j �&x � �>�����=� 
5� � 
���j � �����*�dR�� ���?� ������
��1�m���Óû�� �1É9�7��� 
Z�a
3: �_J9��� ��K�:��"�öû;� � �m� �&� � � � � h � ��j��x � �>�?�F�	� 
Z� 4LJ��@� 
 ý���j � � ��� :1�Ìû5� � ��
��d� ��� KF� ���	� ��KF� � ��j � 
�: �_J��>� ��K�:�����û5� � �y� �>� � � � � û�� C3�v j � ���A����� �>� ��
��H� � û@� � �	��jöû;� � ������� � ý�
 � ¢IR�û5
���� �pÉs�&�?� 
�R �e� 
�� �>� KF� ��� û5
�R �`� 
¤h8j � R�j þ��TSþ û � ��� ��� � � �yR�� � û � � { ��:��_� �&� KF� �?��� 
 ý J ����j � ��
 ý � :�
 W 
�
 � û5� � 
Ýý&û�
1� ½ û � û*�F� � � W 
1
 � û5� � 
 ý � �
h8j � 
T��j � 
�: �	J��>� ��KY:�����û5� � �_� �&� � � � ��� �_� � û*�F� V û5
1�Oj � 
�R � h8j � 
T��j � � �1É9�7��� 
�R ��J�� �Hh ��� 

| } |9~ û5
�� | } � �g� û � ý ��� v j � �d� { � � ��Kk� �>� KF� ��� û*
�R � h0û5�¡û�������� J � �7� ü � � � 
ÿû*����� � R²û5� � ��
 4 û�
��
K¥: � ��j �>�d�@� ��j�û*� � � � �d�?j � ý�û � 
��d��j�û@�_R(û5
 JI�L� û5� � ��j � ��: ý�j���j �L� 
Z� � ����:1R&� � ��
���K ��� �¨û � ��� � 
 ý
h8j � R�j&û*�����@h8�l��j � � ��� :��qû5� � �&û*
�
 � û*� � 
�ýLR&jöû � 
1�k��� � 
�� �7� û5R�� � 
�û	� ��� 
�R � ��� � � � û*
�
 �>�7�â���ãIä��
æ(�,�åæ(�a�6���(æ�ç\�H��¦V�X�§\n��ñ@�

# ����æÝä~ò��)�/\/�6�5í�æ&æÝôåñ¼�nõ�ä�ònæ.�g��� ÷w¨ � ù~ú"!C � 47� � ²@C � C*� � 4>��� �¦Ê�T�§\9��ñ@� # ���WæÝä~ò�� �§\û�üÝý ��� û x ����ý�������� ����� � �a� ��� � C��E� Ä Ä �EC�© Ô �6©*� 454���4%² 4%²��F472
����� ��� û x ��� ý������H� �>�?� � �d� �1� � 2��4²CÍ 2��4²�4 2��p²�² ²�� Ä Í ²���Í��


�: �_J��>� ��K/� �G�_� � ��� û�R�j � � � ��� ��46Í��E2�4 � 4 Ô 4 Ä ²CÍâ���ãIä��
æ(�,�åæ(�a�6���(æ
C 4@� ²@C C5� 4@�5�

% é¦ëþ�H�X�C�Îï��iª�ä��G���X� ' ���5)+�¥,�.�0�B !û�üÝý ��� û x ����ý�������� ����� � �a� ��� � 4�4*� �
Ä 4>2���4@C 4FÍ��4² � 4&Í��E2�4 46Í1�A2�4
����� ��� û x ��� ý������H� �>�?� � �d� �1� � ²��E2�C 4��;Í Ä ���62CÍ ���A�5� ���6���


�: �gJ9��� ��K�� �F�_� � �?� û5R�j � � � ��� �L46Í��A2�4 46Í 2�� Í�© C5� C��
�vä.��ä~ònò�æÝò # �@�Wæ�ä�ò��)�§\z��ñ��¼�û�üÝý ��� û x ����ý�������� ����� � �a� ��� � 4�4*�6C�4 4Q²��;Í�� 4FÍ���4@C 4&Í��4² � 46Í1�A2�4
����� ��� û x ��� ý������H� �>�?� � �d� �1� � 4��;Í�4 4��;Í�2 ��� ��� ���A2QÍ ���6���


�: �gJ9��� ��K�� �F�_� � �?� û5R�j � � � ��� �L46Í��A2�4 � 4 � Í � Í�© C��MLäöíåònæ9�sP ½��7� KF� ��� û*
�R � ��KQ� �G� :��hû;� � ��û�
�
 � û*� � 
 ýÓû5
�� þ��bS ��ü �>�8C5� � �G� :��hû;� � ��
��
Ä 2



1 2 3 4 5
0

5

10

15

20

25

30

35

40

45

50

Experiment number

N
um

be
r o

f t
im

es
 re

ac
he

d 
m

od
e 

> 
14

.3

Long run Annealing
SMC Samplers with (3.17)
Parallel Annealing runs
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window length = 40 window length = 50 

window length = 60 window length = 70 
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ÄÆÅ0Ç�Å�È ÉoÊ6Ë�ÌoÍuÎRÏ�ÊuÐ�ÑÒÈ}ÓÕÔ>Ö�ÎN×oÏ�Ø�ÙÚÇøOÛ�g�Â0Ám¾�ú°Â-&#ù}Ã#ÅÐ¸�ÔmÕ9Ô�×WÏ4�XÏ&Õ9Ð!Ü -ÞÝ�ßkß ÆPÔ;Õ��gÒ
$lØ^ÏmÐUj � - ¼0E µ j�à - ¼0EgC�jN´-á - � » µ ¼�j/â - ��¼�jÊ -Úµ ¼-jkã<ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó @�éBß áG��� | |�ß l é à § éBß á ê_a�é @�éMß!a á § � @¶aVß áRl é�é @¶aBß l_l�â § â ß á�â�l ae à |�ß âG�mâ�â §"§¨ß�§-| lFá âBà ß�é¤§ áR� | á ß�ê �®l | |®aVß à a á | ê � ß à § l | a � ß à ê àmád l ß � é_a â l ß ��l § â l ß¨§ � § l l ß á�á�á é l ßÀ§�|�aFé l ß á�á a�ê l ß áA� é âÃe l ßga�é â é à |Mß à é áFâ §"§Pß!a áRlR� é à ß�|mé l § | á ß á é�a à |®aBßÀ§ºa � a ê � ß�|®a�ê l a � ß á |mé àÃd l ß áRl |"| l ß � é"§ â l ß á ê_a â l ß � ê l�l l ß � §5a�a l ß áG�?à § l ß á §?é�| l ß á § � §

à&â |



ø�Û/g�Â0Á�¾Dú°Â-&#ù½�XÅ�¸�ÔmÕ9Ô�×WÏ4�XÏ&Õ9Ð
Ü -½èkßkß g�õ0Á�ù�¾�éRö Â5÷Tê � - ¼AE µ joà - ¼0EgC-jo´ á - � » µ ¼�jâ - �R¼�j0Ê -Úµ ¼<j�ã ä -æå ä - ¼5E!¼ � jkç - � ¼<j Ë ^Ì - � ßó @�éBß áG��� | |�ß l é à § éBß á ê_a�é @�éMß!a á § � @¶aVß áRl é�é @¶aBß l_l�â § â ß á�â�l ae à |�ß âG�mâ�â §"§¨ß�§-| lFá âBà ß�é¤§ áR� | á ß�ê �®l | |®aVß à a á | ê � ß à § l | a � ß à ê àmád l ß � é_a â l ß ��l § â l ß¨§ � § l l ß á�á�á é l ßÀ§�|�aFé l ß á�á a�ê l ß áA� é âÃe l ß l |�a�é à |Mß â |�a á §"§Pß�é lVà § é�éMß à § lRl | á ßqé�|�é¤§ |®aBß âFâ�â�â ê � ß�éFê_a à a � ß �Fâ�âFáÃd l ß�§ l_l § l ß á | lG� l ß � § lVà l ß�§ � é�a l ß áG� |T| l ß á_l a�é l ß � a â�á l ß á�l�á�â
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Ü -ëÝ<ß�ßkß goõ0Á�ù�¾�éRö�Â5÷"j � - ¼0E µ j�à - ¼AE!C<j�´-á - � » µ ¼�jâ - �R¼�j0Ê -Úµ ¼<j�ã9ä -æå ä - ¼5E!¼ � jkç - � ¼<j Ë ^Ì - � ßó @�éBß áG��� | |�ß l é à § éBß á ê_a�é @�éMß!a á § � @¶aVß áRl é�é @¶aBß l_l�â § â ß á�â�l ae à |�ß âG�mâ�â §"§¨ß�§-| lFá âBà ß�é¤§ áR� | á ß�ê �®l | |®aVß à a á | ê � ß à § l | a � ß à ê àmád l ß � é_a â l ß ��l § â l ß¨§ � § l l ß á�á�á é l ßÀ§�|�aFé l ß á�á a�ê l ß áA� é âÃe l ß l § � § à |Mß â §�ê�a §"§Pß�ê âA�®l âVà ß�ê �?à a | á ß á éFé � |®aBß�é â |mê ê � ß�| áBàmâ a � ß�é ��lR�Ãd l ß�§Mê�é�| l ß á_l é�| l ß áBà�àmá l ß á § á ê l ß áBà�l § l ß á éX§ â l ß á�áFâ | l ß � |�a_a
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Ü -½èkß�ßkß goõ0Á�ù�¾�éRö�Â5÷"j � - ¼0E µ j�à - ¼AE!C<j�´ á - � » µ ¼�jâ - �R¼�j0Ê -Úµ ¼<j�ã ä -æå ä - ¼5E!¼ � jkç - � ¼<j Ë ^Ì - � ßó @'éVß áA�_� | |Mß l é à § éMß á êRa�é @'éBß"a á § � @LaVß áRl é�é @LaMß l�l�â § â ß á�â_l ae à |?ß âA��â�â §9§PßÀ§<| l�á âMà ß�é"§ áG� | á ßÃê ��l | |�aBß à a á | ê � ß à § l | a � ß à ê à7ád l ß � éRa â l ß ��l § â l ßÀ§ � § l l ß á�á�á é l ß�§�|�a�é l ß á�á a�ê l ß áA� é â� ¾�ú°Àzö�õAù�¾%$�& ÃÃe l ß á�âRl é à |?ß � ê � ê §T§¨ß à_��à § | á ß à | à�l |�aBß�é á § � ê � ß á |�a�a a � ß�é�é�é âÃd l ß á_l êFê l ß áA� |4§ l ßÀ§?ê â_l l ß �Fâ�âRl l ß á é�ê_a l ß áBà�l�â l ß �Fá § àÃó l ß�|4§9§T§ @'éVß�§-| � | àml ß �Mà?� | @'éBßÃé lFá | @ â ß � | â § @$êMß l §Mê�ê éVß�§ à&á�á� ¾�ú°Àzö�õAù�¾%$�& �Ãe l ß�é � § � à |?ß�ê�a â�á §T§¨ß�ê à?� é â�l ß�| á�â é | á ß�§5a l a |�aVß�| l_l é ê � ßÀ§ áVàml a � ß lRlR�FáÃd l ß�§ à_� § l ß�§9§?ê�é l ß á §5a¤§ l ß � |"|�a l ß �_� ê â l ß¨§ á a � l ß á § lRl l ß � é â aÃó l ß�| � § á @'éVß l�á ê l â ß âR�Fá é á ß�|9| àmâ @q§¨ß�ê�é à é @ â ß l é á § @�êMß â |"| à â ß�§ �FáFâ� ¾�ú°Àzö�õAù�¾%$�& �Ãe l ß lG� é à à |?ß�éFé�ê�é §T§¨ß áA�mâ ê | á ßÃé¤§5a á |�aBß�ê â |�a ê � ß�é â_lR� a � ß á aRaX§Ãd l ß á êRa9| l ß�§5a à § l ßÀ§T§ à&â l ß áA�má ê l ß á�âA�má l ß áG� § â l ß � |"|�aÃó l ß�ê�|Fê â @ â ß à�à a�é êMß�ê ��l�â @'éBß á a � | @$éVß�ê�é � é @�|?ß!a à�à&á â ß l�á |X§� ¾�ú°Àzö�õAù�¾%$�& (Ãe à |?ß à ê9| � §9§Pß â a�ê l â�l ß à_�mâ�á | á ßÃê áA�mâ |�aBß á |4§5a ê � ß�é à é9| a � ß�| á�â�lÃd l ß�§ lVà | l ß ��l § l l ß �®l | l l ß � é � é l ß á�á�á ê l ß á | l é l ß �Mà ê áÃó @ â ß�§9§�ê"§ éVß�§Mê�a�ê á ß â §5a¤§ @�§Vß�|mêFé à @ â ß á | ��l @$êMß �?à a l §¨ßga l�âRl� ¾�ú°Àzö�õAù�¾%$�& .Ãe à |?ß)|�a l a §9§Pß �?à § à â�l ß�|Fé¤§ l | á ß à ê�ê l |�aBß�é�é_a â ê � ß�§ âBà é a � ß�é à | àÃd l ß�§"§9§?é l ß�§9§ lBà l ß á | á ê l ß áRl §Mê l ß áG� a�ê l ß á_l a¤§ l ß � ê á éÃó @'éVß �Fâ�á a aVß � §?ê â §Pß l é á�á @'éBß"a àml�á @ â ß �FáFâ ê @�|?ß â a lBà éVßga â § l
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ÄÆÅ0Ç�Åuì ÉoÊ6Ë�ÌoÍuÎRÏ�ÊuÐ�Ñ¦ìÆÓÕÔ>Ö�ÎN×oÏ�Ø�ÙÚÇí�î õ�&�¿#¾0&�¿°ù î Âï´�á�g�õ0Á�õ�ú°ÂRùmÂ0ÁøOÛ�g�Â0Ám¾�ú°Â-&#ùð.�ÅÐ¸�Ô�Õ9ÔF×ÜÏU��Ï7Õ9ÐVÉ - C_¼�¼.ÆVÔmÕ��9Ò($�Ø�ÏmÐSj � - ¼AE µ j/à - ¼0EgC-j/ñ á -ëÝ » Ý<ß j/â - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @$éMß áG�R� | |Mß à é à § éBß � êRaFé @'éBß!a á § � @�aBß áRl é�ée à ß�ê�é l § §"§Vß¨§�| lFá âVà ßÃé¤§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß ��l § âÃe à ß �FáG�®l ��à ß"a¤§ l é §MéBß à�l a â âBà ßgaRa á�â |�aMßÀ§ºa"§�| ê � ß�é�a�|9| a � ß�é à&â §Ãd l ß á ê l�l l ßÀ§?ê�|Fê l ß�§ �máR� l ß áBà a l l ß á ê�a à l ß � é �mâ l ß � a à?�
ø�Û/g�Â0Á�¾Dú°Â-&#ù¥1sÅ2¸�Ô;ÕgÔ�×WÏ4��Ï&ÕgÐ`É - C�¼R¼·ÆVÔ�Õ��9Ò%$&Ø^Ï7ÐSj � - ¼AE µ j�à - ¼0EgC-j-ñNá -ëÝ » Ý<è j-â - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @$éMß áG�R� | |Mß à é à § éBß � êRaFé @'éBß!a á § � @�aBß áRl é�ée à ß�ê�é l § §"§Vß¨§�| lFá âVà ßÃé¤§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß ��l § âÃe à ß �FáG�®l ��à ß"a¤§ l é §MéBß à�l a â âBà ßgaRa á�â |�aMßÀ§ºa"§�| ê � ß�é�a�|9| a � ß�é à&â §Ãd l ß á ê l�l l ßÀ§?ê�|Fê l ß�§ �máR� l ß áBà a l l ß á ê�a à l ß � é �mâ l ß � a à?�
ø�Û/g�Â0Á�¾Dú°Â-&#ù®òXÅ2¸�Ô;ÕgÔ�×WÏ4��Ï&ÕgÐ`É - C�¼R¼·ÆVÔ�Õ��9Ò%$&Ø^Ï7ÐSj � - ¼AE µ j�à - ¼0EgC-j-ñ á -ëÝ »"ó è j-â - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @�éMß áG��� | |Mß à é à § éBß � ê�a�é @KéBß!a á § � @¶aVß áRl éFée à ß�ê�é l § §9§Vß¨§�| lFá âVà ß�é"§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß �®l § âÃe à ß l |mé�a ��l ß¨§ l § á §9§Vßga�éFé�ê âBà ßgaX§ � é ê á ßÀ§?ê �_� a � ß �Fá aRaÃd l ß á é � a l ß�§ á�á�â l ß � a à a l ß¨§ ���Fá l ß�§ áFá�â l ß � | l ê
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ø�Û/g�Â0Á�¾Dú°Â-&#ù¥;sÅ2¸�Ô;ÕgÔ�×WÏ4��Ï&ÕgÐ`É - C�¼R¼·ÆVÔ�Õ��9Ò%$&Ø^Ï7ÐSj � - ¼AE µ j�à - ¼0EgC-j-ñ á -ëÝ »Xô ß j-â - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @�éMß áG��� | |Mß à é à § éBß � ê�a�é @KéBß!a á § � @¶aVß áRl éFée à ß�ê�é l § §9§Vß¨§�| lFá âVà ß�é"§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß �®l § âÃe à ß�ê �má § ��l ß"a�é l é §9§Vß l ê à § âBà ß�éX§5a�ê ê á ß á é á é a � ß�§ à&âA�Ãd l ß á ê¤§ºa l ß � a_a à l ß á § â ê l ß á é à § l ß á�â�lA� l ß ��â | �
ø�Û/g�Â0Á�¾Dú°Â-&#ù¥?sÅ2¸�Ô;ÕgÔ�×WÏ4��Ï&ÕgÐ`É - C�¼R¼·ÆVÔ�Õ��9Ò%$&Ø^Ï7ÐSj � - ¼AE µ j�à - ¼0EgC-j-ñNá -ëÝ »Xô è j-â - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @�éMß áG��� | |Mß à é à § éBß � ê�a�é @KéBß!a á § � @¶aVß áRl éFée à ß�ê�é l § §9§Vß¨§�| lFá âVà ß�é"§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß �®l § âÃe à ß�§ áG� § �Mà ßÃé�| à�� §9§Vß l ê lA� âBà ß�§ � ê à ê � ß á §Mê�é a � ß�éRa â aÃd l ß áRl a9| l ß á | á a l ß áG�FâR� l ß á |®a � l ß � |�ê l l ß � | à é
ø�Û/g�Â0Á�¾Dú°Â-&#ùVÃ5Ä�Å�¸�Ô�ÕgÔ�×	ÏS�XÏ&Õ9Ð�É - CR¼�¼§Æ¨Ô;Õ��gÒ%$&Ø^Ï7Ð4j � - ¼AE µ jTà - ¼5E!C<j"ñ á -ÞÝ »Tõ ß jXâ - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @�éMß áG��� | |Mß à é à § éBß � ê�a�é @KéBß!a á § � @¶aVß áRl éFée à ß�ê�é l § §9§Vß¨§�| lFá âVà ß�é"§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß �®l § âÃe à ß l §�|®a à aBß ��lA��á §9§Vß á ê � é âBà ß�§ áVà?� ê á ß!aFéRa â a � ß�é à aRaÃd l ß�§Mé l a l ß �R��à a l ß ��à |�ê l ß � a�a�ê l ß á é � § l ß � ê�é à

à | à



ø�Û/g�Â0Á�¾Dú°Â-&#ùVÃ#Ã#Å�¸�Ô�ÕgÔ�×	ÏS�XÏ&Õ9Ð�É - CR¼�¼§Æ¨Ô;Õ��gÒ%$&Ø^Ï7Ð4j � - ¼AE µ jTà - ¼5E!C<j"ñ á -ÞÝ »Tö ß jXâ - ��¼�jÊ -Úµ ¼-jkã ä -æå ä - ¼0Eg¼ � jkç - � ¼-j Ë ^Ì - � ßó éVß�ê�ê à7á @�éMß áG��� | |Mß à é à § éBß � ê�a�é @KéBß!a á § � @¶aVß áRl éFée à ß�ê�é l § §9§Vß¨§�| lFá âVà ß�é"§ áA� |�aVß à a á | ê � ß à § l | a � ß à ê àmád l ß �Fâ_l ê l ß � é_a â l ß á ê àFà l ß � ê à | l ß � é�a â l ß �®l § âÃe à ß�§ â é á §9§Vß¨§ �R�®l âVà ß�§Mê á�á a � ß âR�Mà aÃd l ß � |4§ â l ß�§5a l ê l ß áBà_��â l ß � a �Fá

à | �



Í�ÎBÏ6¹BÏ*)<��Ð�Ï�$U�9Ò�Ö5¹´ÆBÕXÏ&Ð�Ïm¹9�9Ð!Ð�ÖM×WÏ�Ö?Ý��9ÎMÏ ��l Ð�Ò+×��VØ+Ô¤�gÒ^ÖR¹PÐÓ$&ÔmÕ�ÕgÒ^ÏmÙRÖ9����Ý-Ö�Õ®�9ÎBÏãÙ¨Ô¤�gÔ¸Ð�Ï4�ÆMÕ�ÏmÐ�Ï�¹"��ÏmÙDÒ(¹�1}Î¨Ô�Æ���Ï&Õ�é<j¨Ð�Ò+×��VØ+Ô¤�9Ò�ÖR¹ � ßø�Û/g�Â0Á�¾Dú°Â-&#ù²Ã-��Å´¸�ÔmÕ9Ô�×WÏ4�XÏ&ÕXÐ/É - C�¼_¼;ÆVÔmÕ��9Ò($�Ø�ÏmÐSj � - ¼0E µ jOà - ¼0E�C-jo´ á - � »���¼�jâ - �R¼�j0Ê -Úµ ¼<j�ã ä -æå ä - ¼5E!¼ � jkç - � ¼<j Ë ^Ì - � ß-ßó éBß�êFê àmá @$éMß áR�R� | |Mß à é à § éMß � êRaFé @'éBß"a á § � @JaBß á_l é�ée à ß�êFé l § §"§¨ß�§�| lFá âVà ß�é¤§ áR� |®aVß à a á | ê � ß à § l | a � ß à ê àmád l ß ��â_l ê l ß � é_a â l ß á ê à�à l ß � ê à | l ß � é�a â l ß ��l § â� ¾Dú}À�ö�õ0ùm¾h$�& ÃÃ e à ß�êFê¤§Mê � êVß â�â�áFâ §9§Pß � |9|�§ âMà ßqê à7áRl ê á ß l ê l é a � ß á § à_�Ãd l ß � ê à | l ß¨§�é á § l ß � §�|Fé l ß á §MêX§ l ßÀ§�é9| â l ß � êX§�êÃó |�ß l a àmâ l ß l | á | @�éMß�êFé�ê à â ß áG�Fâ�l @'éBß"a l é�é @ à�l ß�ê l §?é� ¾Dú}À�ö�õ0ùm¾h$�& �Ã e à ßÀ§ à&âRl � §¨ß�§"§ âMà §9§Pß�ê áA� ê âMà ßqê � § l |®aVß â é ��à ê � ß á |�a á a � ß à é à |Ãd l ß áR�_��l l ß¨§ à�à | l ß � |mê à l ßÀ§ á |�§ l ß � ê �Fá l ß �Fâ § â l ß � |4§ �Ãó êBß�| l�â�â à ß�|mé àmá @�éMß á |mé à â ß�ê â a�a §Pß à §T§ á @�éBß�| á_l a @ àml ß"a l ê¤§� ¾Dú}À�ö�õ0ùm¾h$�& �Ã e à ß áFá |X§ §"§¨ß à | �®l âVà ß�ê�| à7â |®aVßª§ áFá a ê � ß á a l | a � ß �?à&á éÃd l ß áFáBà é l ß �mâ a�| l ß �Fâ�âA� l ß á�á�â é l ß � aFé á l ß � § áBàÃó aBß l |"| l @ â ß á § l�á éVß�§Mé á ê §Pß â |9|T| @'éBß�| lRl § @ à�l ß à?�Mà §� ¾Dú}À�ö�õ0ùm¾h$�& (Ã e à ß!a�a�| â §"§¨ß�§ l éFé âVà ßÀ§ l §ºa |®aVß â § à § ê � ß â § � | a � ß â |mé�éÃd l ßÀ§ à é�ê l ß á_l_l a l ß áRl §9§ l ßÀ§"§-|�é l ß á_l a � l ß � §?é¤§Ãó |�ß�ê l a�é @ â ß áMàmâ_l â ß â | � é §Pß�ê�ê à ê @�§Vß"a l | à @JaBß l a�| l� ¾Dú}À�ö�õ0ùm¾h$�& .Ã e à ß â | áRl � §¨ß â é áFâ §9§Pß ��à ê à âMà ß�a â |�a ê á ß à § á é a � ß�é à a àÃd l ß ��â�â a l ß � a à�l l ß �Fá §5a l ßÀ§ à_��á l ß á | â a l ß � a à §Ãó |�ß áR� a � à ß � §�|X§ @�éMß�|�é�ê�é â ß á ê áFâ @'éBß l |9|4§ @ à�l ß áBà�lR�
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$7Ô�Ø�«MÖ5$&Ò�Ï4�6�Tj�È�j á a�jà @ á êVßÔ á § Õ ª\ßRú	ß�ª¼Ï�¹VÒ+Ð�Ö5¹�j ÿ ß ÿ ß�c�Ö?Ø-×WÏmÐUjoÈ�ß�³	ß�¬¥Ô�Ø�Ø+Ò
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¹MÓ-joP�1 5ÔmÕ9Ò+Ô¤�9Ò�ÖR¹VÔ�ØT1àÆkÆBÕ�ÖMÔ�$9Î �XÖ°ì�ÖMÛ-�VÐ6�Ðì�Ï&Ó�ÕXÏmÐ�ÐXÒ^ÖR¹�ßqP4j�¦7¹ú ßXª¼ÖFÕ>¨�¹BÏ&Õ�j�cWß�È}Ò-Ð>$9ÎMÖMÝ0j�Ô_¹VÙC³	ßXc�Ö�Õ4¹PÒ^ä#i�°5ÙVÐ�ß%b3j�¸�Õ�Ök$�ÏlÏmÙVÒ(¹BÓ�Ð¼Ö�Ý�¦ ÿ 1O©o©�
 lVà j�a�é�� à�lR� ß«GÆBÕ9Ò(¹BÓ�Ï&Õ�j ��lRlMà ßÔ §"§ Õ þ ßk OÒ���£lÓ�ÏlÕ9Ô�Ø�Ù�jNP�1�¹ ¦J¹9��ÕXÖMÙ��k$«�gÒ^ÖR¹7��Ö9È�Ô4��Ï�Ð�Ò-Ô�¹ ¦J¹PÝ-Ï&Õ�Ïm¹#$±ÏB1ÎÆ0ÆPØ^Ò�ÏmÙ
��Ö/«MÒ�Ó5¹VÔ�Ø�ÔR¹PÙ ª�Ô"�9Ô¸�ÕXÖ0$�Ï7Ð9Ð�Ò%¹VÓ�P�j5ì¯Ï7Ô�ÙVÒ%¹VÓ�ú¼ÕXÖ9�0Æv«�ÏlÕ9Ò^Ï�ÐSj ÿ Ô�×\ÛBÕ9Ò+ÙBÓ�ÏOlÎ¹PÒ�,�Ï7Õ9Ð�Ò��6��°'¹BÓMÒ%¹BÏ7Ï&Õ9Ò%¹BÓBª�Ï�ÆPÔ�Õ��g×ÜÏ®¹"�4j��l�l §¨ßÔ §�é Õ ì�ßfú�Ò�Ø^äMÐ	ÔR¹VÙ ÿ ß�È5Ï&Õ�£��VÒ%¹VÒqjoPU BÖMØ�Ø�Ö;Ñ�Ò(¹BÓ�Ô°¬=Ö�,PÒ
¹BÓ�Í�Ô;ÕXÓ�ÏS�7@J¬=Ö5¹"�XÏ ÿ Ô;Õ9Ø�Ö°¦J¹VÝ-Ï&ÕXÏ�¹0$9ÏãÝ-Ö�ÕªO�0¹VÔ�×	Ò($VÈÈÔ4��Ï&Ð9Ò�ÔR¹/¬�ÖMÙBÏmØ+Ð¤P�jk5�Ö9�VÕ4¹VÔFØ1Ö�Ý�ì¯ÖX�MÔFØo«9�9ÔX�9Ò-Ð6�9Ò($�Ô�Ø�«�Ö0$7Ò�Ï����Ñ«�Ï�ÕgÒ^ÏmÐ§Èoj à a_aRaMßÔ § â�Õ þ ß�ì�ß¯ú�Ò�Ø^äPÐSj�«¨ß�ì�Ò
$9ÎVÔ�ÕgÙVÐ�Öº¹¥Ô_¹VÙÑªÜßk5Vß�«5ÆVÒ�Ï�Ó�Ï7Ø-ÎPÔ�Ø��XÏ&Õ4j#¬¥Ô�Õ�ä�Ö�, ÿ ÎVÔ�Ò(¹.¬�Öº¹��XÏ ÿ Ô;ÕgØ^Ö�Ò
¹¸�ÕgÔR$«�gÒ
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¹MÓ®©¯Ö�Õg×	Ô�Ø^Ò�£&Ò(¹BÓ ÿ Ö5¹VÐ6�9Ô_¹9�9Ð �  VÕ�Ö�×¡¦X×ÐÆÚÖFÕ��9ÔR¹k$±Ï«�Ô�×ÐÆVØ-Ò(¹BÓ���ÖñÈÀÕgÒ-ÙBÓFÏ «�Ô�×ÐÆVØ-Ò(¹BÓ���Öñ¸�Ô¤�gÎ.«VÔF×ÓÆPØ^Ò(¹BÓ�PXj#«9�9Ô"�7ßX«5$lÒ^Ï�¹0$9Ï9j à7á j àmâ�á @ à ê�é<j à a�a�êBßÔ §�ê Õ 1\ß�ú�ÏmØ�×!Ô_¹�j�5Vß!È�ß ÿ Ô�ÕgØ�Ò
¹�j5cWß!«�ß0«9��Ï7× Ô�¹VÙvªWßgÈ¼ß5ìO�VÛVÒ
¹ejAÈ�Ô4�FÏmÐ�Ò+Ô_¹vª¼ÔX�9ÔB1Î¹VÔ�Ø��VÐXÒ�Ð4j ÿ ÎPÔRÆA@×!Ô_¹ãÔ_¹VÙ/c¼ÔFØ-Ø�j à a_aFéVßÔ §Ra Õ ÿ ß 5Vß�ú�Ï4��Ï&Õ�Ô�¹VÙ7°�ßk1Wß¨Í�ÎBÖ�×9ÆVÐ�Ö5¹�jRP�1�¹0¹BÏmÔ�Ø�Ò(¹BÓ9¬¥Ô;ÕXä�Ö?, ÿ ÎVÔ�Ò(¹ ¬�Öº¹��XÏ ÿ Ô;Õ9Ø�Ö	Ñ�Ò��gÎ 1ÏÆA@ÆPØ-Ò%$&Ô¤�gÒ^Öº¹VÐ¬��Öë1Î¹0$9ÏmÐ��XÕ9Ô�Ø0¦7¹VÝ-Ï&Õ�Ïm¹0$�Ï?ßhPXj<5�Ö<�BÕ ¹VÔ�Ø¨Ö�Ý�1¼×	ÏlÕ9Ò
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°'¹BÏ&ÕXÓ"�6ª�Ò!¨�Ï�ÕXÏ�¹0$�Ï7Ð"P4j�¸5Î��MÐXÒ
$&ÔFØ�ì�Ï�@,PÒ^ÏlÑ ï1Ï4�XÏ�ÕgÐ4j�|Fê<j �mâ a l @ �mâ a á j à aRa�|MßÔ é�| Õ « ß�³�Ò�Õ�ä5Æ¨Ô¤�XÕ9Ò%$±äkj ÿ ß5ªWß-ú�Ï�Ø-Ô¤���}ÔR¹VÙÓ¬�ß5¸�ß�OÏ�$�$9ÎVÒ�j¯P�ÍÏÆ��9Ò+×�Ò�£mÔX�9Ò^Öº¹�Û9�v«MÒ+×��VØ+Ô¤��Ï�ÙÓ1Î¹k¹BÏmÔ�Ø%@Ò(¹BÓ�PXj#«k$�Ò�Ï�¹#$9Ï9j-�ÖMØnß �_��l j â | à @ â ê l j à a�ê á ßÔ é�ê Õ ú ß"³�Ò��9Ò�ÓMÔ&Ñ�Ô�j�P ¬�ÖR¹9��Ï ÿ Ô;ÕgØ^Ö+ �Ò�Ø��XÏ�Õ}Ô�¹VÙ «�×WÖBÖT�9ÎVÏ�Õ}Ý�Ö�Õ}©�ÖR¹5@�ú�Ô"�VÐXÐ9Ò^ÔR¹�©�ÖR¹A@¶ïdÒ%¹VÏ7Ô�Õ`«9�9ÔX��Ï«GÆVÔR$±Ï ¬=ÖPÙBÏmØ-ÐXP4j�5�Ö9�BÕ ¹VÔ�ØVÖ�Ý ÿ Ö�×9Æ-���gÔ¤�gÒ^ÖR¹PÔ�ØÚÔ�¹VÙDú�Õ9ÔRÆPÎVÒ%$&Ô�ØX«9�9ÔX�9Ò-Ð6�9Ò%$&ÐUjVé-i à b � à @ � é�j à aRa â ßÔ é_a Õ ú ß�³�Ò��9Ô;ÓMÔ&Ñ}Ô-j¬P�1¡¬DÖ5¹"��Ï ÿ Ô;Õ9Ø�Ö8 �Ò+Ø)�XÏ&Õ9Ò%¹BÓãÔ�¹ÚÙí«�×ÜÖ�Ö9�gÎVÒ%¹ Ó ¬�Ï4�9ÎBÖMÙ�Ý-Ö�Õ`©�ÖR¹0@6ú¼ÔT�¨Ð�Ð�Ò+Ô_¹©�ÖR¹A@Jï�Ò(¹BÏ7Ô�ÕÓ«9�gÔ¤��ÏÑ«0ÆPÔ_$�Ï/¬DÖVÙMÏmØ�Ð&ßhPXj'¸�ÕXÖ5$�Ï&Ï7ÙÚÒ%¹BÓ¥Ö?Ý � ¹VÙ>l�«º@05�ÔRÆVÔ�¹#5�Ö�Ò
¹"�v«?Ïm×	Ò
¹VÔmÕ	ÖR¹«��9Ô"�9Ò�Ð6�9Ò
$7Ô�Ø�Í�Ò-×WÏÐ«�Ï7Õ9Ò�ÏmÐ�1à¹VÔ�Ø��PÐ�Ò+ÐSj à�àml @ à7áVà j à aRa á ßÔ â_l�Õ ì�ß�³¼ÖMÎ0¹�jz¬�ßo«M×!Ò)�gÎ¸ÔR¹PÙ°ªÜß ÿ ÎVÔ_¹�j/©�Öº¹0ÆVÔ�ÕgÔ�×	ÏS�XÕ9Ò
$Ðì�Ï&ÓFÕ�ÏmÐXÐ�Ò^Öº¹ï�PÐ�Ò%¹VÓ.ï�Ò(¹BÏ7Ô�Õ ÿ ÖM×WÛVÒ%@¹PÔ"�9Ò�Ö5¹VÐ�Ö?Ý�È�ÔFÐ�Ò+Ðo k�0¹0$3�9Ò^Öº¹VÐ4jo«9�gÔ¤�gÒ-Ð��gÒ%$&Ð¼Ô_¹¨Ù ÿ Ö?×ÓÆ-�<�9Ò%¹VÓ-j�©�Ï&Ñ��5Ö�Õ�ä � «5ÆBÕgÒ
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$lÐ4j�«MÑ�Ò���£&Ï7Õ9Ø�ÔR¹VÙ�j �®l_l�á ßÔ â�á�Õ 5Vß#ï�Ò���j#¬�ÖR¹9��Ï ÿ ÔmÕ9Ø^Öv«<��Õ9Ô"�XÏ�ÓMÒ�ÏmÐ�Ò%¹.«0$lÒ^Ïm¹9�9Ò�³µ$ ÿ Ö?×ÓÆ����9Ò(¹BÓ-jX«5ÆMÕ9Ò
¹MÓ�Ï&Õ�j ��l_lVà ßÔ â § Õ 5Vß5ï�Ò���ÔR¹VÙ9ì�ß ÿ ÎMÏ�¹�j�P�«�Ï�å9�BÏ�¹9�9Ò�Ô�Ø0¬�ÖR¹9��Ï ÿ Ô;ÕgØ^Ö\×	Ï4�9ÎBÖPÙVÐ5Ý-Ö�Õ}Ù��k¹VÔ�×	Ò($�Ð6�VÐ6��Ï7×�ÐlßqP4j<5�Ö<�BÕ7@¹PÔ�Ø1Ö�Ý��9ÎBÏB1¼×WÏ&ÕgÒ%$&Ô_¹°«9�9ÔX�9Ò-Ð6�9Ò%$&Ô�Ø�1¼Ð�Ð�Ö0$&Ò�Ô"�gÒ�Ö5¹ej0a á i�§9§ á b � àml�áG�?à�l §9§-j à a_a�êMßÔ â é Õ 5Vß'ï�Ò���j¡ Èß'ïdÒ�ÔR¹BÓ�ÔR¹PÙ þ ß'c\ßRþ�Öº¹BÓkjQPgÍ�ÎVÏ=l�Ð�ÏDÖMÝ�¬\�VØ��9Ò(ÆVØ^Ï�@$Í�Õ��;¬DÏ4�9ÎBÖPÙRÔR¹VÙ;ï�Ö5$7Ô�ØÍÏÆ��gÒ-×	Ò�£mÔ¤�gÒ^ÖR¹\Ò
¹B¬�Ï4��ÕXÖRÆÚÖ?Ø�Ò-Ð�«MÔF×ÓÆPØ^Ò(¹BÓ
P�j95�Ö9�BÕ ¹VÔ�Ø�Ö�Ý#1�×	ÏlÕ9Ò
$7Ô_¹ «<�XÔ"�9Ò�Ð��gÒ�$7Ô�Ø51¼Ð�Ð�Ö0$&Ò�ÔX�9Ò^Öº¹�jà_�?à @ à7á §kj#aFéBßÔ â�â�Õ ©\ß�¬�ÏU��Õ�Ö5ÆVÖMØ�Ò-ÐUj'1Wß¯þ ß ì¯ÖMÐ�Ï�¹�ÛVØ����9Î�j'¬�ß ©Wß�ì�ÖMÐ�Ïm¹MÛVØ%���gÎ�j'1Wß cWß�Í�ÏmØ�Ø^Ï&Õ ÔR¹VÙ>°�ß�Í�ÏmØ�Ø^ÏlÕ4jPU°5å<�VÔ¤�gÒ^Öº¹VÐ�ÖMÝs«9�gÔ¤��Ï ÿ Ô�Ø%$4�VØ�Ô"�9Ò�Ö5¹VÐ5Û9�® ¨Ô�Ð�� ÿ Ö�×9Æ-���gÒ�¹MÓÐ¬¥Ô_$9ÎPÒ
¹BÏ-P�j<5Vß ÿ ÎMÏm×�ß5¸ÀÎ9�PÐ�ß%j �?à jà�l ê�|�@ à�l a à j à a�é á ßÔ â | Õ « ßo¸�ß�¬�ÏU�0¹�Ô_¹VÙ}ì�ß�ïÀß ÍÈÑÈÏ&Ï7ÙVÒ^Ï�j�¬¥Ô;ÕXä�Ö?, ÿ Î¨Ô�Ò%¹¨Ð¼ÔR¹VÙ�«9��Ö5$lÎVÔ�Ð��XÒ($Ó«9�9Ô�ÛVÒ�Ø+Ò��0�9j�«5ÆMÕ9Ò%¹BÓ�ÏlÕ4jà a�a á ßÔ â ê Õ ì�ß�©�Ï�Ô�Ø�j�P4¦�×ÓÆMÕ�Ö�,VÒ%¹BÓÑ1¼Ð6�V×ÐÆ-�XÖ"�9Ò%$�5Ô�Õ9Ò�ÔR¹0$9Ï!Ö�Ý`¬ ÿ ¬ ÿ °5Ð��gÒ-×!Ô¤�XÖ�Õ9Ð � ©�Öº¹A@¶ì¯Ï�,FÏ&Õ9ÐXÒ-ÛVØ�Ïÿ Î¨ÔFÒ�¹¨Ð�ÔmÕ�Ï�ÈÈÏU���XÏ&Õ"P�jBÍ�Ï�$9Î0¹PÒ
$lÔ�ØAì�Ï�ÆVÖ�Õ��}©�ÖVß l § l�â j5ª�Ï®ÆVÔ;Õ��9×	Ï�¹9��ÖMÝX«9�9ÔX�9Ò+Ð��9Ò%$&ÐUj<là¹VÒ%,�Ï&ÕgÐ�Ò��0�ÖMÝ�Í�Ö�Õ�Ö5¹"�XÖkj ��l�l §VßÔ â a Õ ì�ße©�ÏmÔ�Ø�jfP 1Î¹0¹BÏ�Ô�Ø^Ï�Ù ¦X×ÓÆVÖFÕ��9ÔR¹k$±Ïv«MÔF×ÓÆPØ-Ò%¹BÓ�P4j�«9�9ÔX�9Ò�Ð��9Ò%$&Ð¼Ô�¹VÙ ÿ ÖM×ÐÆ-���gÒ
¹BÓ�j�©�ÏlÑ��ÀÖFÕ�ä �«GÆBÕ9Ò(¹BÓ�Ï&Õ7@q5ÏlÕ9Ø+Ô;Ókj ��l�lVà ßÔ¨| l�Õ ¬�ße³¡¸5Ò�����ÔR¹VÙ=©�ßs«�ÎBÏ�ÆVÎVÔ�ÕXÙ�j��9 �Ò�Ø��XÏ�ÕgÒ
¹BÓ9,PÒ-Ôv«MÒ-×+�VØ-ÔX�9Ò^Öº¹ � 1��G)PÒ-Ø+Ò^ÔmÕ��Ñ¸�ÔmÕ��9Ò($&Ø�Ï� �Ò�Ø���ÏlÕ9Ð��5�Ö<�MÕ4¹VÔFØ1Ö�ÝR�gÎBÏB1�×	Ï�ÕgÒ
$&Ô�¹.«9�9Ô"�gÒ^Ð6�9Ò($&Ô�Ø�1�Ð9Ð�Ök$�Ò+Ô¤�gÒ^ÖR¹ej#a¤§kj¨é_a l @$é�aRa�j à aRa_aBß
à ê á
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