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owx8y { v[l � v^µ¶oq�e #pUv4�8�W "}1§Ãx#�W 8v��t��� � s�pUv[u)�W 8v � lEÖOo � � �íi l � oqx#pUv4�8�W #o � � � � oqx��W 8v
v�l � �Wv { xCl,xUpÒ�_}Ð� � � owxÑ�W 8vhµPv � �ev { x i l � oqx"}�§Ãx#�e UvÅ�X� z � � sOpUv4u)�W Uv � l�Ö8o � � � i l � oqx
pUv4�8�W ro � ¹8}�� � � oqxÅ�W 8vmv�l � �Wv { x\l,xUp�ÊU}Ð� � � owxÅ�e Uvtµ®v � �ev { x i l � owx"} � uq�e Us_�U¢_ h�W Uv i l � owx �
owx��W 8v\�X� z � � s�pUv4uQl { v � �Uy� ?pUv[v4�:v { �®�e Uv { v[¢_oqs_x � µ¶oq�e  � uws6µÍn|v[uqsOy4oq�Woqv � l { v �  'l|uquws6µ
l|xUpÑ�W 8v[o { p8v[�8�e  � l { v�y[s � �'l { l i uqvD�Ws��W 8vÅ�X��� � sOp8v[uM} ¦  8vhpUv4v[��v � �D¢ { owpÑu�l j v { owxG�W 8v
�t� z � � s�pUv[u-�W 'lE��owx8y[uw�8pUv � �]Ç©µ®l�n_v�n_v4uws�y[o³�Wowv ��� uws6µPv { s { v[¡]�'l,uP�Ws#� � � Ù � v[y|�)o � l,�Å�_}Ð�
� � pUv4�8�W "}.� j �W 8o � � v�l � � { v,�Æ�e Uv i l � owx � oqx.�W UvZ�X� z � � sOp8v[u�l { v �  Ul|uwuqs�µPv { �W 'l|x�oqx
�W 8v1�X��� � s�pUv[u }#§ÃxC�W 8v1�X��� � s�pUv[uÆ�W Uv��ÃµPs i l � oqx �  'l�n_v1lSn_v { j � o � �8uwv�¢_v4s � v4� { j }
§ÃxS�W 8v
�t� z � � sOpUv4u��e UvD�ÃµPs i l � owx �  Ul6n|v�l|xGo {�{ v4¢_�Uu�l {��  'l|��v|��µ¶ 8owy� Go � l { v � �Uu³�ts|�-�W 8v
¢ { l6n�o³� j owxIn_v {e� ows_x � l|�U��v[pZowxI�Ws
�W 8v � s�pUv[u })§ÃxZ�e UvD�X��� � s�pUv[u��e Uv�µ®v � �Wv { x i l � oqx1p8sOv �
xUs|�Kv¸Ö��ev[xUpCl � ��l {�� s_�8�W #l � oq�HpUs�v � owxÑ�W Uvh�t� z � � s�pUv[u �>l|xUp#oqxA�e Uvh�t��� � sOp8v[u��W 8v
�®�U��v { �Wowx8shl,xUpZ¤)n|v { ¢ { v4v[x i l � oqx � l { v�xUs,��l � µ¶owpUv�l � oqx��W UvH�t� z � � sOpUv4uM}

¦  Uvh�t��� � s�pUv[u�µ®l � pUv � ow¢_x8v[pÑ�9s { � � v�µ¶oq�e A�e UvÅ¤ Ë kØÌ'xUo³�Wv¸Ç©pUoqÏ:v { v[xUy4v
y[s�pUv�Iâ�%á�è~¨Eâ8Ý|Þ
ã¸áXÝ|ä³éw�Æ���_�_�aR�l|xUpAxUsry� 'l|xU¢_v � µPv { v � l|pUv��esZ�e Uv � s�pUv4u3�9s { �W 8v^�8� { ��s � v�s|�Æ�W 8o �m� �e�Up j }
�®v¸�9s { v
�W 8v��t� z � � s�pUv[u�µ�l � � � v[p�µ¶o³�W S�e Uv
Ì'xUoq�ev¸Ç©pUoqÏ:v { v[xUy4v
y[s�pUv|���W 8v��es_� � v4y4�Woqs_xÑs|�
�W 8v � sOp8v[u�µ®l �K{ v � l � �8uwv[p�l|xUpÑ�W 8v i s|�e�es � � v[y4�eows_x�s|�®�e Uv � s�pUv[u�µ�l � owxI�Wv { ��s_u�lE�Wv[pS�es
lh�8xUoq�9s { � �_�|��Ç � ¢ { owp � �'l,y[owx8¢U}¶�®v[y[l|� � vD�W Uv � � { ��l|y4vDu�l j v { µ�l � xUs|� j v4�tl�n|l,owu�l i uwvXµ¶ 8v[x
µPv i v4¢Il|x.s_� {D� �e�Up j �-�e UvÅuwl j v { l,�����|� � µ�l � � � v[p�l � �W Uv � � { ��l|y[v�uwl j v { }Ñ�®v[y[l|� � v�s|�
y[s � �U�O��l,�eows_x'l,u�uwo � o³��l,�eows_x � ���W Uv � uqs6µ®v � ��n|v[uws�y[o³�Woqv � owx°�W Uv � s�pUv[u�µPv { vSowx8y { v[l � v4pÒ�Ws#l
� owxUo � � � �]Ç©µ®l�n_v�n_v4uws�y[oq� j � � � Ù � v[y|} ¦  Uv � uqs6µ®v � �K£3Ç©µ®l6n|v^n|v[uqsOy4oq� j µ®l � �_} × � � � Ù � v[y|}
¦  Uv
n_v4uws�y[o³� j oqxUy { v�l � v � l,Ï:v[y4�ev[pÑ�W Uv � s�pUv[u�pUs6µ¶xA�esA�|}�� � � pUv4�8�W �} �  Uow¢| OÇ { v � s|uw�8�eows_x
{ �8xZµ®l � l|u � s^��v { �9s { � v[proqxrµ¶ 8owy� 1�e Uv�¢ { oqp � �'l|y4owxU¢
µ®l � ���_� � l|xUpr�W Uv � uws6µ®v � �X£3Ç�l,xUp
�]ÇMµ�l�n_v1n_v[uqsOy4oq�eowv � µPv { vS�8}ù�#l,xUpN�8}Ð�_� � � Ù � v[y,� { v � �:v4y4�eoqn_v4u j �Ql,Ï:v[y4�eowxU¢Ñ�W 8v � sOp8v[uQ�Ws�l
pUv4�8�W Zs|���_�|� � }



� Ë

³®´lã ä ¹¢ºkÈ8Ú ¼o·kË

� u³�W Us|�U¢_ �l { l j l|�U� { sIl|y� �y4s_�Uuwp i v-� � v4pDvæå^y4owv[xI�eu j �9s { �W Uv-�U� { �:s � v-s|�Ov � �eo � l,�WoqxU¢Ql {�{ o³n|l,u³Ç
�Wo � v�pUv4u�l j � l|x8pG£3Ç©µ®l6n|v
l � �Uuwo³�W�Up8v � �UµPv�� � v[pGl,xSv[uwl � �eowymÌ'xUo³�Wv¸Ç©pUoqÏ:v { v[xUy4vH�ev[y� Ux8ow¡]�UvK�es
y�l,uwy[�8u�l,�ev � j xI�W 8v4�Woqymµ�l�n_v¸�9s { � � i v4y�l|� � v�s|��s_� { oqx]�ev { v � ��oqx � s�pUv[uqowxU¢Ky[s_xIn|v { �ev[p1l {e{ oqn,l|u � �
µ¶ Uoqy�  l { v � v4v[x!�Ws�y[s_xI� { o i �8�Wv � ow¢_xUo³Ì'y�l,x]�eu j �WsC�e UvGs i � v { n|v[p � v[o � � owy\µ®l�n_v¸�9s { � � ~ � v4v
¯3oq¢U}'�O}øÊ]�Î}

¦  Uv�v4u�l � �WoqyKÌ'xUo³�WvÎÇÃpUo³Ï�v { v[x8y[vHy[s�pUv
¤ Ë kçIs|�Ý|ß]`6ãQNèté��w�â!g�ä¿á�y[���6�_�I�iR�� � v[pÑoqx1�W 8o �X� �W�Up j o �
l|y4y[� { l,�Wv
�Wsr�W 8v��9s|� { �e As { pUv { oqx � �'l|y4vÅl,xUpG�Wsr�W Uv � v4y[s_x8p#s { pUv { owxG�eo � v|}�§©�H�8�eowuwoq·[v � l
{ v4¢_�Uuwl { u j � �'l|y4v[pr¢ { oqpÅ�W Ul,�Qo �®� ��l,¢_¢_v { v[prowx i s|�e  � �'l|y4v�l|xUp��Wo � v¶�9s { �e Uv � o Ö]ÇÃy[s � ��s_xUv4x]�
� � { v �e� l|xUpa�W  { v[vÎÇÃy[s � ��s_xUv4x]�Ån_v[uqsOy4oq� j Ì'v[uqp � }Ø�]� { v �e� Ç©� { v4v � � { ��l|y[vÑy[s|xUpUoq�eows_x � l|xUp<l i Ç
� s { i oqxU¢ i s_�UxUpUl { j y[s|xUpUoq�eows_x � IÄj�ä³Ý|çEá±ÜSNêt;mëN!Mqnog�è�`¸á �®�6� ×_× R-µPv { v�� � v4p"�-l|xUp.l�@ � �:s|xU¢_vO@
i s_�UxUp'l { j u�l j v { IÄjPã¸ßeì4ÝON=ã¸á
Ý|ä³éw�m�6�_ÉI�SR¶µ®l � l|�8�Uuwoqv[p��Ws � owxUo � oq·[v { v4È'v4y4�Woqs_x � � { s � �W 8v
� sOpUv4u i s_�UxUp'l { owv � } � ���Wv4x��Ul,�Woqs_xZl|xUp��Ws_��s_¢ { l|�U  j µPv { vKx8s|�¶owxUy4uw�Up8v[p�owx��e Uv � s�pUv[uqowxU¢8}

�1s � ��s|���W Uv � s�pUv4uwowx8¢Sµ�l � �:v { �9s { � v4p?� � owx8¢.l.�|�|�EÇ � ¢ { oqp � �'l|y[oqxU¢.l,xUpNl � oqxUo � � �
�  8v�l { Ç©µ®l6n|v�n|v[uqsOy4oq� j s,�3� � � Ù � v[y,} � �-ÌUn_v�¢ { owp
��s_owxI� � �:v { µ®l�n_v4uwv[x8¢|�W "�I� { v[¡]�Uv[x8y[owv � �8���es
�8}ùÉ�þ�·Kµ®v { v � o � �Uuwl,�Wv4p1µ¶oq�e  � owxUo � l|u:¢ { oqpOÇÃp8o � ��v {�� oqs_x1v¸Ï�v4y4� � I¯|"Ý|åEÝON�¨�ã¸ßÎ�����_É_ÉaR }X§ÃxGs_� {
l|x'l,u j � o � µPv�y[s � �'l { v[p � o � �Uuwl,�Woqs_x � l|x8p
s i � v { n,l,�eows_x � owxD�e UvQ�8}³�4Ç��Wsm�8}Ð��ÇÃþ�·®�Ul �e� i l|xUp"} � �
�8}Ð��þ�· � lEÖOo � � � � { v[¡]�Uv[x8y j �e Uv { v�l { vmv4ow¢_ I�Q¢ { owp���s_owxI� � �:v { µ�l�n|v[uwv4xU¢|�e 1¢_o³n�owxU¢K¢ { v[l,�Wv {
l|y4y[� { l|y j }-Ú�vt��v { �9s { � v[p�l� 8ow¢_  { v � s_uw�8�eows_x { �Ux�oqx�µ¶ Uowy� ��e Uvt¢ { owp � �'l|y4owxU¢�µ®l �Q{ v4pU�Uy4v[p
�WsG�6�_� � �"¢_oqn�oqxU¢\�6¹h¢ { oqpS�:s|owxI� � ��v { µ�l�n_v4uwv4xU¢|�W Al,�m�8}��6Ç±þ�· � lEÖOo � � � � { v4¡]�Uv[xUy j } ¦  Uv
� j xI�W 8v4�Woqy � � { s � �W 8v��_�,�EÇ � l|x8pÒ���_�6Ç � ¢ { owp { �Ux � µPv { vÅxUv�l { u j oqpUv[xI�Woqy�l|u)oqx#�O}q�4Ç��Ws\�8}Ð�
þ�·ÎÇÃ�'l �e� i l|xUp"}

¦  Uv � oq·[vms|���W 8vmu�l { ¢_v � � � s�pUv4u:µ®l � �_���Hí#�|���¦í\É_� � � µ¶o³�W  � s { vX�e 'l|xZ¹ ×_ �îí����Oï¶¢ { oqp
��s_owxI� � }�¤-l|y�  � o � �8u�l,�eows_x { v[¡]�Uo { v[p\l|�U� { s�Ö8o � lE�Wv[u j Ë }�� z �!s|� � v � s { j } ¦ shv¸Ö8l � owxUvm�W 8v
o � ��s { �Wl|xUy[vhs|�¶�W Uv � uws6µ n_v[uqsOy4oq�eowv � pUv4ÌUxUv[p°owx.�e Uvr�t� z � � s�pUv4uM�3µPvry�l|uqy[�Uuwl,�Wv4pCl\�9v4µ
 Uoq¢_ OÇ { v � s_uw�8�eows_x � o � �8u�l,�eows_x � µ¶o³�W  ���_��Ç � ¢ { oqp � �'l|y[oqxU¢.l,xUp � owxUo � � � £�Ç
l|xUp!�IÇ©µ®l6n|v
n_v4uws�y[o³�Wowv � s|�¶�_�_�1l|xUp��|�|� � Ù � v[y|} ¦  Uv � s�pUv[u��9s { �W 8vÅ Uoq¢_ OÇ { v � s_uw�8�eows_x { �Ux �  'l|p � s { v
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�W Ul|x1� Ë ¹  �"í#�6�Oï�¢ { oqp��:s|owxI� � �'l|xUp { v4¡]�Uo { v[pZl|�U� { s�Ö8o � lE�Wv[u j �,É z �!s|� � v � s { j }

�1s � �ms|���e Uv�y4s � �8�8��l,�eows_x � µPv { v
�:v { �9s { � v4p\s_x1�W UvDn|v[y¸�Ws { �Ul { l|uquwv4u � �U��v { y[s � �U�8�ev { ¯'�OÇ
��oq� � ��¨m£-£ × �_�_¤�~ Ë �Q� { s�y[v �e� s {e� �|¹|Ê,Ç z � � v � s { j �"l,�>�W 8vP§Ãx � �Wo³�W�8�evPs|�U£)  j � owy�l,uOl,xUp��® 8v � Ç
owy[l|u ¥ v � v�l { y� f~ ¥ § ² ¤-¬X�howxêD_l,�'l|x"} � � j �Uowy[l|u { �Ux!� � oqxU¢Cl��_�,�EÇ � ¢ { owp � �'l|y[oqxU¢.µ®l �
y[s � �Uuqv4�ev[pAowx°�Å  { }\� � l|uquwv { � s�pUv4u � l|xUp �  Us { �Wv { �ev � � { �Ux � µPv { vhy�l|uqy[�Uuwl,�Wv4p�s|x.lS���Ux
¤)xI�Wv { � { o � v Ë �_�|�ry4s � �U�8�Wv { ~ Ë � { sOy4v �e� s {e� ��Ê8} × �6Ç z � � v � s { j �Xl,�m�W 8vh�Pv {e� v[uqv j �Ov4o � � s,Ç
uws|¢_owy[l|u��>l i s { l,�Ws { j }

¦ s � s�pUv[u%�W Uvm�8u�l|xUv�µ�l�n_vm� { s � �e Uvt�Wv4uwv � v[o � � owy�v4n_v4xI� � �'µPvm� � v4p\l�p8o � yXs|���:s_oqxI� � s_� { y[v �
� �Ul|y[v4pÒ�_}Ð�_� � � l|�'l { ��owxG�W 8v^p8v[v[��v � �D 8s � s|¢_v[xUv4s_� � uwl j v { s|�Æ�W Uv
n|v[uws�y[o³� jS� sOp8v[uM� { v[��Ç
{ v � v4x]�eowxU¢G�e Uv��U�U��v { � l|xI�Wuqv|} ¦  Uv��eo � vÅ Uo � �Ws { j �9s { v�l,y� °y4s � � { v �e� oqs_x'l|uP�:s|owxI� � s_� { y4v
 'l|p�l z l,� �e� o�l|xG�U�8u � v �  'l|��v|}^¯'s { v�l|y� Av4n|v[xI�H�W Uv�pUo � y
µ�l � s { owv4xI�Wv[pÑoqx � �'l|y4v^�esZ Ul6n|v
�W 8v i l,y � l,·[o � �8�W Zl|xUp1owxUy4owpUv4xI��l|xU¢_uqvHs,�3�W 8vHoqxUy[s � oqxU¢�£Òµ�l�n|v|}¶� jr� sOp8v[uwoqxU¢D�e UvK�8u�l|xUv
s { owv[xI�Wl,�Woqs_xHµ¶o³�W 
l� Us { oq·[s_xI�Wl|uOuwl j v { s|� � s|� { y4v � pUv4u�l j v4p
owxD�eo � v|��µ®v�µPv { v¶l i uwv-�Wsmp8v[y { v�l � v
�W 8v � s�pUv[u:pUv[�8�e Z�eshÊ_� � � � { v4pU�Uy4owxU¢ � v � s { j { v4¡��8o { v � v4xI� � l|xUpry�l,uwy[�8u�l,�eows_xÅ�eo � v|} � u³Ç
�W 8s_�U¢_ G�W 8v i s_�8xUp'l { owv � µPv { vÅl i � s { i owx8¢U���W 8v j � �Wowuqu { v4È'v4y4�ev[p � s � v
v[xUv { ¢ j � { v � �Uuq�eowxU¢�oqx
�UxUp8v � o { l i uwv�uwl,�Wv�l {e{ o³n,l|u � � � l|oqxUu jÑi v[y[l|� � v � s � v�s|���e Uv � s|� { y4v � � � v4p°�es � o � �8u�l,�evh�W 8v
�Uuwl|xUvKµ®l�n_v
µPv { v
y4uws � vK�es��W Uv � s�pUv[u i s_�UxUp'l { owv � }m§ÃxS�e Uv � sOpUv4uwoqxU¢U�'y�l { vDµ®l � ��l � v[xS�es
{ v4pU�Uy4v
u�l,�ev
l {e{ oqn,l|u � iIj oqxUy { v�l � owxU¢h�W Uv � sOp8v[u�pUo � v[x � ows_x � �:�Wl|��v { oqxU¢Å�e Uv
�:s|owxI� � s_� { y4v � �
l|xUpÑ� � owxU¢�l��9v¸µf¢ { owp�ÇÃ��s_owxI�¶�W Uoqy � @ � ��s_xU¢_va@ i s_�UxUp'l { j u�l j v { I~jPã¸ßeì4ÝON°ã¸á�Ý|ä³éw�)���_ÉI�SR } ¦  Uv
� lEÖOo � � � l � �Uuqoq�W�8pUv � s|�%�W UvQuwl,�Wv�l {e{ oqn,l|u � �W Ul,��µPv { v¶pU�8v��Wst�W 8v�Ì'xUoq�ev � sOpUv4u8pUo � v4x � oqs_x �
l|xUp��e UvtÌ'xUo³�Wv4xUv ��� s|�>�W Uv�l,�U� { s�ÖOo � l,�ev[pÅ�8u�l|xUv�µ�l�n_vtµPv { v�v � �eo � l,�Wv4p iIj � o � �Uuwl,�Woqs_x � � � Ç
owx8¢�l� 8s � s|¢_v[xUv4s_� � � sOp8v[uUs|���W 8v � l � vQpUo � v[x � ows_x � l|xUp
µPv { v¶�9s_�Ux8p��es i vQuqv �e� �e 'l|xr���ÍÌ
s|���W UvmÌ {�� �¶�U�8u � vh~�¯3ow¢U}U�O} × �¸}
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� uqu � v¸n_v4x\�Wv4uwv � v[o � � owymv4n|v[xI� � µ®v { vH�9s { µ®l { p � sOpUv4uwv4p�µ¶oq�W r�W 8vK¤ Ë kÔy[s�pUvmµ¶oq�e  i s|�W r�W 8v
�t���<l|xUpr�W 8vK�X� z � � sOp8v[u � } ¦  Uv � v[l � � { v[pr� { l6n|v[u Ç©�Wo � v { v � owp8�'l|u � l,xUp { v[uwl,�Wo³n_v�l � �Uuwo Ç
�W�8pUv � l,�Ql|uqu � �Wl,�Woqs_x �Æ�  Us6µ!s_xUu j � � l|uwuUn,l { o�l,�eows_x � i v¸�Ãµ®v4v[x��W 8vXowx8pUoqn�owp8�'l|uUv¸n_v[xI� � uwv�l,pUowxU¢
�Ws
�e Uvmy[s_x8y[uw� � ows|x��W 'l,�Q�e Uvms { owv[xI�Wl,�Woqs_x�s|�>�W 8vHoqxUy[s � oqxU¢D�Uuwl|xUvXµ®l�n_vH 'l � uqoq�e�euwv�owx8È'�8v[xUy4v
s_x i l � owx { v � ��s_x � v|} ¦  8v { v � �Uuq� � �9s { i s|�W S�e Uv
s i � v { n_v[p#l|xUpS�e Uv � o � �Uu�l,�ev[pZ� { l�n|v[u³ÇM�Wo � v
{ v � oqpU�'l|u � l�n_v { l|¢|v[p.s6n_v { l|uqu)v4n_v4xI� � l { vÅ� { v � v4xI�Wv[pCoqx.¯3oq¢_� { vÅ��}ÐÉ_lO��µ¶ Uv { v��'l,xUv[u � � �3�X�
l|xUph�Cy[s {�{ v � ��s_xUp
�Wst�e Uv � v4y4�Woqs_x � oqxUpUowy[l,�Wv4p
owx
¯�ow¢_� { v¶�O} Ë } ¦  Uv � v[l � � { v � v[xI� � � l|pUv®s_x
�W 8v � j xI�W Uv¸�Woqy � µPv { v�s i ��l|oqxUv[p1owx\�e Uv � l � v � l|xUx8v { l � owx\�e Uv�s i � v { n|lE�Wows|x � } ¦  Uv � v�l,x
n,l|uw�8v � l|xUp � ��l|xUpUl { prpUv¸nOowl,�Woqs_x � � � oqxU¢
�W Uv � v4n_v4x\v¸n_v[xI� � l { vm¢_oqn|v[x��9s { v[l|y�  � ��lE�Wows|xrl � l
�9�UxUy¸�Woqs_x1s,���W UvHpUo � ��l,xUy[vKl|y { s �e� �W UvD�U�P¨D} ¦  Uv { v � �Uu³� � �9s { �e UvHs i � v { n|v[pÑl|xUp � o � �Uu�lE�Wv[p
l � �Uuwo³�W�Up8vQl|x'l|u j � v � l { v¶� { v � v[xI�Wv4p�owxh¯3ow¢_� { v��O}ùÉ i } ¦  Uv�s i � v { n|lE�Wows|x �P�  Us6µa�W 'lE�®l�n|v { l,¢_v
l � �Uuwo³�W�Up8vDs_x � �Wl,�Woqs_x�� Ë É8��uqsOy[l,�Wv4pAs6n|v { �W Uv^¤�n_v { ¢ { v[v[x i l � oqx"��o � ÊI¹ÍÌÓu�l { ¢_v { �W 'l|xÑ�W 8v
s i � v { n_v[pAl � �Uuqoq�W�8pUvHl,� � ��l,�eows_x\£ z �^�e 'l,��µ�l � uws�y�l,�ev[p i v4�ÃµPv[v4xG�W UvD�ÃµPs i l � owx � } � n_v { Ç
l|¢_v�l � �Uuwo³�W�Up8v¶l,� � ��l,�eows_xZ���|�O�OuqsOy[l,�Wv4phs6n_v { �e Uvm�®�U��v { �WoqxUs i l � owx���o � �EÊ¿Ìfu�l { ¢_v { �e 'l|x�lE�
� �Wl,�Woqs_xr£ z ��}

¦  Uv � owx]� � s_owpUl|u � oq¢_x'l|u-l|y { s ��� �e Uv i l � oqx � l,xUp i l � v � v[xI� { oqpU¢_v�o � s i � v { n_v[pCoqx i s|�e ��W 8v
p'l,�WlÑl|xUpC�W Uv � j xI�e Uv4�eowy � �P�9s { � { l�n_v4u³ÇM�Wo � v { v � owpU�'l,u � l � µPv[uqu¶l � l � �8uwoq�e�UpUv � }.þ�s6µ®v¸n_v { �
�W 8vÅs i � v { n_v[pCpUl,��l#~�¢ { l j �m 'l � u�l { ¢_v { n,l { owl|xUy4v��e 'l|xA�W Uv � j xI�W Uv¸�Wowy � } ¦  Uo � � v[l|x � �W 'lE�
�'l { l � v4�Wv {e� s|�e Uv { �e 'l|x�l|xU¢_uqv
s|�®oqxUy[oqpUv[x8y[v�l|xUp�l|·4o � �8�e Ñ 'l�n_vhl � ow¢_x8oqÌ'y[l|xI��o � �'l|y4�ts_x
� o³�Wv { v � ��s_x � v|} ¦  Uo � � ow¢| ]� i vry�l,� � v4p iIj u�l { ¢_vÎÇ � y[l|uwv � � { �Uy¸�W� { vZoqxC�W Uvruws6µPv { y { � � �hs {
�1s_ 8s^s { i]j �8x � xUs6µ¶x1��s_owxI� � y�l,���Wv { v {�� oqx��W UvHl|y¸�W�'l|u�v�l { �W "}

«tx1�e UvKs|xUvD 'l,xUp"���t��� � s�pUv[u � l,�Wy� 8v � �W UvKs i � v { n,l,�eows_x � i v4���Wv { i v[y�l,� � vKoq�� 'l � u�l { ¢_v {
s6n_v { l|uqu�n,l { o�l,�eows_x�l|x8p { l|x8¢_vXoqxh�W 8vtl � �Uuwo³�W�Up8v � l|xUp^� { l�n|v[u³ÇM�Wo � v { v � oqpU�'l|u � })«txÅ�e UvXs,�W Uv {
 'l|x8p"���e Uv �  'l|��vÅs|�Q�e Uvhs i � v { n_v4pC�Wo � v { v � owp8�'l|u � oqx��W 8vÅxUs { �W Uv[l � ��l|xUpA�W Uv � s_�8�e Iµ®v � �
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y[s { xUv {e� s|�-�e Uv�y { s �e�X� v[y¸�Woqs_xÑ�bo � i v¸�e�Wv { y[l|�8�W� { v[p iIj �W Uv
�X� z � � s�pUv4u�~ � v[v�¯�ow¢U}:�O}ùÉ_l8�
�'l|x8v[u)�Q�Î} ¦  Uo � owxUpUoqy�l,�ev � �e 'l,�m�e Uv�¤�n_v { ¢ { v4v[x#l|xUpG�W Uv^�®�8�:v { �WoqxUs i l � owx � l jSi v�µ¶owpUv {
�W Ul|x�y[� {�{ v[xI�eu j.� s�pUv[uqv[p.oqx��e Uvr�t��� � sOpUv4uM} ¦  UvZ�t� z � � sOpUv4u � l,�Wy� 8v � i v¸�e�ev { �W 8v
µ¶owpO�W �s|�>�e UvtxUv4¢Il,�Wo³n_vX�eo � v { v � owpU�'l,u � � { v � v[xI�Wv4p1oqxÅ�W 8v � oqpUpUuqv��'l { �Qs|���e Uvty { s ���Q� v[y¸�Woqs_x
�X� � �U¢|¢_v � �Wowx8¢1�W Ul,�D�e Uv { owpU¢_v i v4�ÃµPv[v[xC�e Uvh�ÃµPs i l � owx � o � µ¶owpUv { �e 'l|xCl ��� � � v[p i]j �W 8v
�t��� � s�pUv4uM} ¦  Uv�n,l { o�l,�eows_x � owx
�Wo � v { v � owpU�'l,u � owx
�e Uv � s_�8�e ]µPv � ��v4pU¢_v�s|��y { s ���®� v[y4�eows_xÅ�
l { v i v¸�e�ev { � l,�Wy� 8v[p iIj �e UvQ�t� z � � sOp8v[uM�,owxDµ¶ 8owy� ��W 8v��®�U�:v { �eowxUs i l � oqx�v¸Ö��Wv4xUp � �9� { �W Uv {
�Ws
�e Uv � s_�8�e Z�e 'l|xrowx��e UvH�t��� � s�pUv4uM}

¦  UvQl�n|v { l,¢_v®�Wo � v { v � oqpU�'l|u � �9s { l|uwu]s|�'�e UvP�ev[uwv � v4o � � owyÆv4n|v[xI� � l � l��9�UxUy¸�Woqs_x�s|� i l � owxDpUv[�8�e 
owxG�e UvÅ�X� z �Al|x8pA�e UvÅ�X��� � sOp8v[u)l { v�� { v � v[xI�ev[p.oqx#¯3oq¢_� { v^�O}Ð�|l8� i }h¯'s { i s|�W  � sOpUv4u �
��s � o³�Woqn|v�pUv4u�l j � y[s {�{ v[uwl,�Wvhµ¶oq�W C¢ { v�lE�Wv { i l � oqxCpUv[�8�e "} ¦  Uvr�X� z � � s�pUv[uÆµ¶oq�W �l � s { v
pUv¸��l|oquwv[p i l � owx�¢_v4s � v4� { j � { sOpU�8y[v � l � s { v � j � �Wv � l,�eowy�l|xUp � �U��v { ows { y4s {e{ v[uwl,�Woqs_x
s|� i l � oqx
pUv4�8�W ^l|xUp�£3ÇMµ�l�n_v�l {�{ o³n|l,u³Ç©�eo � v�pUv4u�l j } ¦  Uv��Wo � v { v � owpU�Ul|u � �9s { �W 8vQ�t� z � � s�pUv4uOoqxUy { v�l � v
µ¶oq�e ÑowxUy { v�l � owx8¢ i l � oqxÑpUv[�8�e ��8x]�eowu)l i s_�O�K� � � p8v[�8�e "} ¦  Uv[x"��l � �W 8v
pUv[�8�e �oqxUy { v�l � v � �
�W 8vK� { l�n_v[u Ç©�eo � v { v � owpU�Ul|u �¶{ v � l,owx � s { v�s { uqv ��� �W 8v � l � v,} ¦  8o � owxUpUoqy�l,�ev � �W Ul,���e Uv � uws6µ
n_v4uws�y[o³�Wowv � oqx��W Uv �  'l|uquws6µ!u�l j v {e� y[s_xI� { o i �O�Wv � s � �P�WsD�e UvmpUv4u�l j } � uq�e Us_�U¢_ h�W Uv i l � oqx � l { v
pUv4v[�"���W 8v�n|v[uqsOy4oq� j l,��pUv[�O�W Ao � n|v { j � o � owuwl { �Ws��W 'lE��s|�-�W Uv�xUv4ow¢_  i s { oqxU¢ i v[p { sOy � � � sroq�
 'l � uwo³�e�WuqvQowx8ÈU�Uv[xUy4vXs_x^�W Uv�� { l6n|v[u%�Wo � v,}�¯'s { �W UvX�t��� � sOp8v[u'�W Uv � y[l,�e�ev { o � � �Uy� �u�l { ¢_v { �
µ¶ Uoqy� Do � uwo � v4u jti v[y[l|� � v®s|�U�e Uv { v[uwl,�Wo³n_v4u j y4sIl {�� v � � { �Uy4�e� { vÆs|�U�e Uv � s�pUv[u � i �8��l�y[s {�{ v4u�l,�eows_x
µ¶oq�e GpUv[�O�W Ñy�l|x � �Wowuqu i v
s i � v { n_v[p#l � �e Uv
p'l,�WlZl,xUp � j xI�W Uv¸�Woqy � �9s { �e Uv � �Wl,�Woqs_x � uqsOy[l,�Wv4p
l i s6n_v��W 8v i l � owx.pUv4v[��v { �e 'l|x��8}ùÉ � � �  Us6µúl|xCoqxUy { v�l � v�owx��W Uv�� { l�n_v4u³Ç©�eo � v �H{ v � owp8�'l|u �
~ ¯�ow¢U}U�O}Ð� i �¸}

¦  Uv { v[u�lE�Woqn|v�l � �UuqoqÌ'y[l,�Woqs_xG�9s { �W 8v � v4n|v[x°v4n|v[xI� � l � l\�9�Ux8y4�Woqs_x.s|� i l � owxCp8v[�8�e Cowx.�W 8v
�t� z �#l,xUp#�W 8v��t��� � sOp8v[uÆo � � { v � v[xI�ev[p�owxC¯�ow¢_� { v���}Ð�|y,�ùp�}S§Ãx#�W 8o � y[l � v,���W UvÅ¢_v[xUv { l|u
� { v[xUpZµ¶oq�e \¢ { v�l,�ev { i l � owxZpUv[�8�e So � xUs,�tl � y[uqv�l { l � oq�¶µ®l � �9s { �e Uv�� { l�n|v[u³ÇM�Wo � v { v � oqpU�'l|u � }
¦  Uv¶y[s {e{ v4u�l,�eows_x i v¸�Ãµ®v4v[x��W Uv � sOpUv4uwv4p
£3Ç©µ®l6n|vXl � �Uuqoq�e�UpUv�l,xUp i l � oqx
pUv[�O�W ��9s { �W 8v¶�t���
� sOpUv4uIo �>� v4v[xD�es i v-¢_sOs�p��9s { pUv[�8�e  � uqv ��� �e 'l|xK¹_�_� � �,l|xUpH�9s { ¢ { v[l,�Wv { p8v[�8�e  � �e Uv®l�n|v { l,¢_v
l � �Uuwo³Ì'y�lE�Wows|xGo �H� v[v4x.�Ws i v^È%l,��}1¯'s { �W UvÅ�t� z � � sOp8v[u)�W Uv { l|x8¢_vÅs|�®�W Uv � s�pUv[uqv[p�£3Ç
µ®l6n|v
l � �Uuwo³Ì'y�lE�Wows|x � o � � �Uy�  � � l|uquwv { �'l � l|u { v�l,p j � v4v[xSoqx\¯�ow¢_� { vH�O}ùÉ i } ¦  UvKy[s {�{ v4u�l,�eows_x
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i v4�ÃµPv[v[x��W 8v � s�pUv4uwv[pD£3Ç©µ®l6n|v�l � �8uwoq�e�UpUvÆl|xUp��e UvQ�X� z � � s�pUv[u i l � owx�p8v[�8�e ^y[l|x i v � v4v[x
�9s { p8v[�8�e  � uwv ��� �W 'l,x°�|}ÐÉ � � � i �8��o � � �Uy� Ñuwv �e� � { s_xUs_�Ux8y[v[pG�e 'l|xG�9s { �e Uv^�t��� � s�pUv4uM}
¦  Uo � o � i v4y�l|� � v�s|�%y4s_xI�Woqx��8s_� �3{ v[pU�8y4�Woqs_x�oqxKn_v4uws�y[o³� j �e  { s|�U¢_ Us_�O���e Uv i l � owx � owxK�W Uv®�t� z �
� sOpUv4uM} ¦  Uv¶�X��� � s�pUv[u �,s_x��e UvQs|�e Uv {  Ul|xUp"�_ Ul � l � � { s_xU¢mo � ��v[pUl|xUy[vPy[s_xI� { l � � i v¸�Ãµ®v4v[x
�W 8v i l � oqx1l,xUp��W Uv i l � v � v[xI��}

¦ smowxIn_v � �Woq¢Il,�evP�W 8v�o � �:s { ��l,xUy[vÆs|�'�W 8v � uqs�µ�n|v[uws�y[o³�Woqv � owxD�e UvQ�t� z � � sOp8v[uM��µPvQ�:v { �9s { � v4p
l#�9v4µ  Uoq¢_ OÇ { v � s_uw�O�Wows|x { �Ux � µ¶o³�W d���|��Ç � ¢ { owp � �'l|y4owxU¢Cl,xUp � oqxUo � � � £3Ç^l|xUp<�IÇ©µ®l6n|v
n_v4uws�y[o³�Wowv � s|�:�_�|�ml|xUp^�_�|� � Ù � v[yGIs��ÜEäwãQN�w¸�I�,�_�8�oR } ¦  8o � y� 'l|x8¢_v[p
�W 8v�� { l�n|v[u³ÇM�Wo � v { v � owp8�'l|u �
s_xUu j � uwoq¢_ I�Wu j ~�l6n|v { l|¢_v�y� 'l|xU¢|vtµ�l � �8}ù�8� � v[y6�Î� i v4y�l|� � v��W UvmoqxUy[uq� � oqs_x�s|� � uqs6µ®v { n|v[uqsOy4oq�Woqv �
l,Ï:v[y¸�Wv[prs_x8u j �W Uvt�es_���W  { v[vm¢ { owp���s_owxI� � })§Ãxr¢_v[x8v { l,uM�O�e Uv { v4u�l,�eoqn|vtl � �Uuwo³�W�Up8v � oqxUy { v�l � v[p�{
 Us6µPv4n_v { �Æ�W Uvrowx8y { v[l � v4p°l � �8uwoqÌUy�l,�eows_xApUowpCx8s|��l|y4y[s_�UxI���9s { �e Uv�s i � v { n|lE�Wows|x � ~ l�n|v { l,¢_v
y� 'l|x8¢_v
µ�l � ��}ùÊ¿Ì��Î} ¦  Uo � owxUpUoqy�l,�ev � �e 'l,�m�e Uv
�:v[l � n,l|uq�Uv � � � v[l � � { v[pAl,� { v[uwl,�Wo³n_v4u j uws_x8¢
��v { oqsOp � ~��J­a���	��ß4�¸�]l { vQu�l { ¢_v[u j �Ux'l,Ï:v[y¸�Wv[p iIj �e Uv�n_v { j � uws6µ �  'l|uquws6µ � � { �Uy¸�W� { v�l,xUp��W 'lE�
�WsZ�W Uv�Ì {�� �Ks { pUv { �e Uv j l { v � v[x � oq�eoqn_v��WsZ�W Uv i l � owx%Ù i l � v � v4xI�Do � ��v[p'l,xUy[v�y[s|x]� { l � ��l,xUp
�W 8v i l � oqxZ¢|v[s � v4� { j }

D|�UpU¢|owxU¢ iIj { v � �8uq� � � { s � �e Uv � �e�Up j s,�K� { l�n_v4u³Ç©�eo � v { v � owpU�'l,u � �e Uv � �'l,�eo�l|u�v¸Ö��Wv4xI�\l,xUp
i l � owxG¢_v4s � v4� { j s,�P�e Uv��t� z � � sOpUv4u3o �t� �U��v { ows { }�þ�s�µPv4n|v { �3l�y4s � �Ul { o � s_xSs,�P�e Uv { v4u�lEÇ
�Wo³n_v^l � �Uuwo³�W�Up8v �  8s�µ � �W Ul,�m�W Uv^�X� z � � sOpUv4u�pUs�v � xUs|��vÎÖO�Uu�l|oqxG�W Uv { l,xU¢_v
s|�Ps i � v { n|v[p
l � �Uuwo³Ì'y�lE�Wows|x � } ¦  UvÅ�X��� � sOp8v[u � v[v � � �Wsrv¸ÖO�Uuwl|owxG�W 8v { v[u�lE�Woqn|v
£3Ç©µ®l�n_v�l � �UuqoqÌ'y[l,�Woqs_x
{ v[l � s|x'l i u j µ®v4uwuM} ¦  Uv { v[u�lE�Woqn|vXl � �UuqoqÌ'y[l,�Woqs_x�oqxUy { v�l � v � � { s � ·[v { sD�es�¹_�_� �Øi l � oqx�pUv4�8�W "�
l,�Kµ¶ Uowy� .��s_oqx]�Koq�Ko � ��l|o { u j y[s_x � ��l|xI��~ � v4v { v � �Uu³� � �9s { �X��� � s�pUv4uÆoqx.¯3oq¢U}��O}ù�|p%�¸} ¦  Uo �
o � vÎÖO�:v4y4�Wv4p i v[y�l,� � v��W Uv i l � owx � owxG�W Uv^�X��� � sOpUv4u� 'l�n_vhl�y[s_x � ��l,x]�Hn_v4uws�y[o³� j l|xUpÑ�W 8v
i l � owx%Ù i l � v � v4xI�®o � ��v[p'l,xUy[v¶o � �W 8v { v¸�9s { v�l|u � sK��l,o { u j y4s_x � �Wl|xI��} ¦  ]� � �W Uv�owxUy { v�l � v�owx�l � Ç
�UuqoqÌ'y[l,�Woqs_xG�9s {D� � l|uqu i l � owx.pUv4�8�W  � ~�
 ¹_�_�aàZ� � � � � i v�l i l � oqx.v[pU¢|v�v4Ï:v[y¸��}Ñ«Xn_v { �W 8v
pUv4v[��v � �®�'l { � � s|���e Uv i l � owx"�I�W 8vXl � �UuqoqÌ'y[l,�Woqs_xDo � y[l|� � v[pÅv4xI�Wo { v[u j
iIj �W Uv i l � owx%Ù i l � v � v4x]�
o � ��v[p'l|x8y[v�y4s_xI� { l � � i v[y�l,� � v��W Uv { v
o � xUsrowxI�Wv { x'l|u3l � �Uuwo³Ì'y�l,�eows_xZowxS�e Uv i l � owx"}D¯3owx'l,uwu j �
�W 8v � �'l,�Wowl|u�y4s {e{ v[u�lE�Wows|xCs|�X�eo � v { v � owpU�Ul|u � l|¢ { v[v � i v4���Wv { µ¶o³�W ��W Uv1�t� z � � s�pUv4uM�Æl|xUp"�
�W 8v { v¸�9s { v,� { v4n�o � ows_x � �esh�e Uv��8�P¨fn_v4uws�y[o³� jr� s�pUv[u �  Us_�Uuqp � ��l { ��µ¶o³�W Z�W Uv i l � owx\¢|v[s � v4� { j
� ��v[y4oqÌ'v4p1oqx��W UvH�t� z � � s�pUv4uM�Oµ¶o³�W r��v {  Ul|� � l
uwv ��� � { s_x8s_�UxUy4v[pZowxI�Wv { x'l|u i l � oqxrn|v[uqsOy4oq� j
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¢ { l|pUowv4xI��}

¦ s � v�l � � { v
�e Uv�v[xUv { ¢ j s|�P�W Uv�oqxUy[s � owx8¢�£ µ®l6n|v|�3µPv � ¡]�'l { v[p.l,xUp�oqxI�Wv[¢ { l,�ev[p����|� � v4y
s|���W Uvmn|v { �eowy[l|u�µ®l6n|v4�9s { � � l,�
�ev { �e UvH£�ÇMµ�l�n|vDl {�{ o³n|l,u�l,�¶v[l|y�  � ��lE�Wows|x"})¯3oq¢_� { vm�O}q��� �  Us6µ �
�W 8v { l,�eowshs|�)�W Uv�£�ÇMµ�l�n|v^v4xUv { ¢ j l,�tv[l|y�  � ��lE�Wows|x1�Ws��e 'l,�tl,� � ��l,�eows_x.��É_¹8�"l�n|v { l,¢_v[pGs6n_v {
l|uqu � v4n|v[xG�Wv4uwv � v[o � � owy�v4n|v[xI� � } ¦  UvKy[s {�{ v[uwl,�Woqs_x i v¸�Ãµ®v4v[xG�W 8vKoqxUy { v�l � v[p\µ®l�n_v
v[x8v { ¢ j l,xUp
�W 8v�s_�O�WuwoqxUv�s|�:�W UvX�®�U��v { �Wowx8sDl|x8p^�e UvX¤�n|v { ¢ { v[v4x i l � owx^owx
�W 8vX�X� z � � s�pUv4uUo � v¸ÖOy4v[uwuqv[xI��}
¦  UvtoqxI�Wv { n_v4xUowxU¢ i v4p { s�y ��{ oqpU¢_v�l|u � s �  8s�µ � �U��� { s � oqxUv[xI�eu j µ¶o³�W Åuqs6µ®v { uqv4n_v4u � s|�>£3Ç©µ®l�n_v
v[x8v { ¢ j } ¦  Uv�l�n_v { l|¢|vX�9s { �e Uv � v4n_v4x1v¸n_v4x]� � o �®�  Us6µ¶x i v4y�l|� � vtxUs � j � �Wv � l,�eowy�n|l { o�lE�Wows|xhoqx
£3Ç©µ®l�n_v�v4xUv { ¢ j µ¶oq�W  { v � ��v[y4���Wshv4n_v4xI� i l|y � l|·[o � �8�e \l|x8p\owx8y[owp8v[xI�tl,xU¢_uwv�s|�3�W UvK� { o � l { j
£Nµ�l�n|v�µ�l � s i � v { n|v[p I¯�DÜEäwãQN�w¸���,�_�8�oR }t�]��l,�eows_x\� Ë É8��uws�y�lE�Wv[p1s6n_v { �W UvD¤)n|v { ¢ { v4v[x i l � owx"�
�  8s�µ � lS�_�|ÉÍÌíowxUy { v�l � v^owx#v4xUv { ¢ j { v4u�l,�eoqn_v
�es � �Wl,�Woqs_x.£ z �r�e 'l,�Hµ�l � uws�y�l,�ev[p i v¸�Ãµ®v4v[x
�W 8v��ÃµPs i l � owx � }-���Wl,�Woqs_xr���|�8�]uqsOy[l,�Wv4p^s6n|v { �e UvX�®�U�:v { �eowxUs i l � owx"� �  Us6µ � l��,¹ × Ì oqxUy { v�l � v
owxrv4xUv { ¢ j { v4u�l,�eoqn|vX�Ws � �Wl,�Woqs_xr£ z ��}

¯3oq¢_� { v®�O}³�_�®y4s � �'l { v � �e UvQ�t� z � i l � oqx�pUv[�O�W "�I�X��� i l � owx�pUv4�8�W ��I£3Ç©µ®l6n|v¶l � �Uuwo³Ì'y�l,�eows_x��
l|xUp#£3Ç©µ®l6n|v�v[x8v { ¢ j ��l,uwu-l � �9�UxUy¸�Wows|x � s|���W 8vhs i � v { n_v4p.�Wv[uqv � v[o � � oqy�£3Ç©µ®l6n|v�l {�{ oqn,l|u Ç©�eo � v
pUv4u�l j } ¦  Uv i s|���Ws � �ÃµPs°�Ul|xUv[u � owxa¯�ow¢_� { vÑ�O}³�_�Gy[s � �'l { v^��� � ���W UvGs i � v { n,l,�Woqs_x � l,xUp
pUsGxUs,��� � vrl|x j oqx8�9s { � l,�eows_xG� { s � �e UvÅ�ÃµPs � s�pUv4u � }S¯%s { �W 8vÅ�Wv4uwv � v[o � � owy^s i � v { n,l,�eows_x �
�W 8v { v � �Uuq� � �9s { �W Uv � v4n_v4x?v¸n_v4x]� � µPv { vrl�n_v { l|¢_v4p"} ¦  8v i l � oqx.�UxUy4v { �Wl|owxI� j o �D�  Us6µ¶xÒl �
�|�qÌ s|���e Uv i l � oqx�pUv[�8�e "} ¦  Uo � n,l|uw�Uv�o � ¢_oqn|v[x��9s { �W UvZ�X� z � � sOpUv4u I¯±UÝ!w�â'ãQNA`\ã¸áDÝ|ä³éw�
�6�_� × RÆl|xUp.o � � � v[p��9s { �e Uv��X��� � sOpUv4uM}�¯�ow¢_� { vh�O}q�|�hpUv � s|x � � { l,�ev � �e UvÅy4s {e{ v[uwl,�Woqs_xGs|�
l|uqu��e Uvms i � v { n,l i uwv � µ¶oq�W  { v � �:v4y4�¶�Ws��e Uv { v4�:s { �Wv4p i l � oqx�pUv4�8�W "�Uµ¶ 8owy�  � �8¢_¢_v � � � �W Ul,���W 8v
�Wv4uwv � v[o � � owyHs i � v { n,l,�eows_x � � l j\i vD� � v[pS�es { v¸Ì'xUv i l � owx � � { �Uy4�e� { v,}m§©��l|u � s � �U¢_¢_v � � � �W 'lE�
oq� � l jri vD��s ��� o i uwv��WsÅp8v[pU�Uy4v � o³�WvDl � �8uwoqÌUy�l,�eows_x�y� 'l { l|y¸�Wv { o � �Wowy � �e 'l,�Xl { vDl|�U�Uuqowy[l i uwvt�es
uws�y�l,uOv[l { �e U¡]�'l � v i l � owx
vÎÖOy[oq�Wl,�Woqs_xD� { s � �e UvQs i � v { n_v[p^�Wv4uwv � v[o � � owy�l {e{ o³n,l|u³ÇM�Wo � v)pUv4u�l j l,xUp
{ v4u�l,�eoqn|vml � �Uuwo³�W�UpUv,}

¦  Uvty4s {e{ v[uwl,�Woqs_x � l|u � s�l|uquws6µN�9s {Æ{ v4¢ { v �e� ows_x � �Ws�s i ��l|oqxhv4¡��Ul,�Woqs_x � �es�� { v[pUoqy4�®�eo � v { v � owpU�OÇ
l|u � � { v4u�l,�eoqn_v�l � �Uuwo³�W�Up8v � �]l,xUp { v4u�l,�eoqn|v�£3ÇMµ�l�n_vmv4xUv { ¢ j }-¯�ow¢_� { v��O}q�6�O} �  Us6µ � �W Uv�s i � v { n|v[p
n,l|uw�8v � l6n|v { l|¢_v[p�s6n_v { �W Uv � v¸n_v4x.�Wv[uqv � v[o � � oqy
v4n|v[xI� � l � lr�9�UxUy4�eows_xAs|�P�W Uvh�t� z � � s�pUv[u
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i l � owx1pUv[�8�e "}�����lE�Wows|x � uws�y�l,�ev[p1l i s6n|vK�W 8v i l � owxZ�W 'l,��µ®l �X�  'l|uwuqs6µ®v { �e 'l|x Ë � � �  Us6µÔl
uwoqxUv�l {�{ v4u�l,�eows_x �  Uow� i v4�ÃµPv[v4xÅ�W 8v�s i � v { n_v4pÅn,l { owl i uqv � l|x8ph�W 8v i l � oqxhpUv4�8�W �} ¦  Uv�s i ��l,owxUv4p
uwoqxUv�l { v[¡]�'l,�eows_x � ÌU� { v[l � s_xUl i u j µ®v4uwu>l � oqxUpUoqy�l,�ev[p iIj �W Uv
���¶n,l|uw�8v � }Æ�®s�væå^y4owv[xI� � s|���W 8v
uwoqxUvXÌU��l,xUpZ�e Uv[o {�� �Wl|xUp'l { pZv {e{ s {e� l { v�owxUy4uw�Up8v[p�owxZ¯3oq¢_� { v��O}³���O}
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�OsÅ��l { µPvDs_x8u j � � v[p � j xI�W 8v4�WoqyDµ®l6n|v4�9s { � � �Ws � s�pUv[u�£3Ç©µ®l�n_v�l {�{ o³n|l,u³Ç©�eo � v�p8v[u�l j �"l � �Uuwo Ç
�W�8pUv|�-l|x8p.v[xUv { ¢ j }S§Ãx.�W 8vÅxUvÎÖO� � v[y¸�Woqs_x#µPv��9sOy4� � s_x��W UvÅµ®l�n_v¸�9s { � y[s � �'l { o � s_x"} ¦  Uv
� j xI�W 8v4�WoqyHl|xUp { v4y[s { pUv[p�µ®l6n|v4�9s { � � �9s { v¸n_v4x]��Ê^l,� � ��l,�eows_x � ���|�8�U� Ë É8�:�6É_¹8�'l,xUpr£ z �
l { v
� { v � v4xI�Wv[proqx�¯3ow¢|� { v��O}³� Ë })¤�n|v[xI�¶ÊDµ®l ��� v4uwv4y4�Wv4p i v4y�l|� � vt�W 8v i v[¢_oqxUxUowx8¢Ds|�"�e Uv { v[y[s { p�o �
� o � �8uwvXµ¶o³�W  � � { s_x8¢Ål|x8pZy4uwv[l { £3ÇPl|xUpr�'£3Ç©µ®l�n_v�l {e{ o³n,l|u � }

¦  Uv
oqx � � { � � v[xI� { v � ��s_x � v
 'l � i v[v4x { v � s6n_v[pAl|x8pS�W Uv�µ®l�n_v4�9s { � �  'l�n_v i v[v[x i l,xUpU�'l ���
Ì'u³�Wv { v[p i v¸�Ãµ®v4v[xô�8}³��l|xUp �8}���þ�·Ñµ¶oq�e bl,xbl|y[l|� � l|uM�tÊEÇÃ��s_uwvÑ�®�O�e�Wv { µPs { �e <ÌUuq�Wv { } ¦  Uv
� j xI�W 8v4�Woqy � µPv { v
y[s_x � � { �Uy4�ev[p iIj � � �^� oqxU¢��W Uv�� { o � l { j £3Ç©µ®l6n|v { v � ��s_x � vKµ¶oq�W 1�W UvK�'£3Ç
µ®l6n|v { v � ��s_x � v,} ¦  Uv\�'£3ÇÃpUv4u�l j �Wo � vZl|xUp { v[uwl,�Wo³n_v1l � �Uuwo³Ì'y�l,�eows_x#s|�tÇ��_}øÊ � v�l � � { v[pNlE�
� �Wl,�Woqs_xÑ�\þX�=µPv { v�� � v4pÑ�es � y[l|uwvD�e Uv � j xI�W 8v4�Woqy � }D¯3oqx'l|u � j xI�W Uv¸�Woqy � �9s { l,uwu>�W Uv � ��l,�eows_x �
µPv { v �  8oq�
�Wv4p i]j �W Uv � l � v��Wo � v,�-l|xUp��W Uvrl � �Uuqoq�e�UpUv � �9s { l|uwu � �Wl,�Woqs_x � µPv { v � y[l|uwv4p i]j
�W 8v � l � v
l � s_�UxI� � s��e 'l,�t�e Uv
£3Ç©µ®l�n_v�l {�{ oqn,l|u � �9s {t� �Wl,�Woqs_x#��É_¹Åy[s|owxUy4owpUv4p\�9s { pUl,��l�l,xUp
� j xI�W 8v4�Woqy � } ¦  ]� � �|�e Uv®y4s � �'l { o � s_x i v4�ÃµPv[v4x��W UvPs i � v { n,l,�eows_x � l|x8p � j xI�W Uv¸�Woqy � �9s {�� ��l,�eows_x �
s|�e Uv { �W Ul|xÑ�6É_¹
pUv � s_x � � { l,�Wv � sOp8v[u"� { v[pUoqy4�eows_x � owx��Wv { � � s,� i s|�W ��eo � vml|xUp1l � �Uuwo³�W�UpUv,}
¦  Uv � j xI�e Uv4�eowy � l|¢ { v[vhµ¶oq�W .�e Uv�p'l,�WlSowx#�ev { � � s|��l � �UuqoqÌ'y[l,�Woqs_xAl|xUpCy[s�p'lS¢_v4xUv { l,�Woqs_x"�
i �8�¶¢|sOs�p��U 'l � vHl|¢ { v[v � v[xI�Qs,�3uwl,�Wv { l {�{ oqn,l|u � µ®l � xUs|�Q��s ��� o i uwvml,�Ql|uwu � ��lE�Wows|x � })þ�s6µ®v¸n_v { �
�U 'l � v
l|¢ { v[v � v4xI�Xµ¶oq�e \�W 8vKÌ {�� ��l {�{ o³n|l,u�o � n|v { j ¢_s�s�p"}t�®s|x � oqpUv { owxU¢^�W 'l,���W Uv � j xI�W Uv¸�Wowy �
l { vKy4s � �8�8�Wv4p � s|uwv[u j � { s � �W Uv i l � owx { v � �:s|x � vH�WsÅoqxUy[oqpUv[xI��£!l|xUp1�'£��'�W 8v�l|¢ { v[v � v4x]��o �
¡]�Uoq�ev { v � l {�� l i uwv,}

¦  Uv�µ®l�n_v4�9s { � �Æ�  Us6µ � o � owu�l { oq�eowv � i l � v[p�s_x�uws�y�l,�eows_x�}��O Us6µ¶xÅl { v { v[� { v � v4xI��l,�eoqn_v � ��l,�eows_x �
s|�>�W 8vt�Ãµ®s i l � owx � �8�W 8v { v[¢|ows_x�s|�8� � owpUvX�e Uv i l � owx � �Ul|x8pr�e Uv { oqpU¢_v�owx i v4�ÃµPv[v[xr�W 8v i l � oqx � }
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���Wl,�Woqs_x1�6�|�Hµ®l � uqsOy[l,�Wv4pÅs6n_v { �W Uvt�®�U��v { �eowxUs i l � owxÅoqxh�e Uvt�X���al � µPv[uqu�l � owx^�W UvX�t� z �
� sOpUv4uM} ¦  UvDs i � v { n,l,�Woqs_x �¶�  Us6µÔl � �UuqoqÌ'y[l,�Woqs_x�s|���e UvK£al|xUp\�U£!�8 'l � vKl � µ®v4uwu�l � u�l { ¢_v¸Ç
l � �Uuwo³�W�Up8vQ£3Ç©µ®l6n|vXy4sOp'lO} ¦  Uv � vXs i � v { n,l,�Woqs_x � l { v i v4�e�ev { � lE�Wy� Uv4phµ¶oq�e ^�e Uv��t��� � s�pUv[u
� j xI�W 8v4�Woqy � }

���Wl,�Woqs_xZ� Ë É8�8uws�y�l,�ev[p�s6n_v { �e UvH¤)n|v { ¢ { v4v[x i l � oqx"� �  8s�µ � u�l { ¢_vts i � v { n_v4pS£3Ç®l|xUpr�'£3Ç©µ®l�n_v
l � �Uuwo³Ì'y�lE�Wows|x � l|xUp\£3Ç©µ®l6n|v�y[s�p'lhl � �8uwoq�e�UpUv � }¶«Xn_v { l|uquM�U�e Uv��X��� � j xI�W Uv¸�Woqy � � s�pUv[u��W 8v
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owxG�e Uv�xUs_o � v � ��v[y4� { l�� { s � l|x j � oq�ev|}h�1oqy { s � v[o � � �m�  Us6µØlru�l { ¢_v
��v�l � l,�K�8}���þ�·^µ¶ Uoqy� 
o � y[l|uwuqv[pÑ�W Uv^pUs_� i uwv¸ÇM� { v4¡��8v[xUy j �:v[l � }�§©�Do � l { v � �Uu³�Hs|���W 8vh� { v ��� � { vhn,l { owl,�Woqs_x � s|x��W 8v
� v[l^È's�s { y[l|� � v4p iIj �W 8v � ��l|x8pUowxU¢�s�y[v[l|xZµ®l�n_v � µ¶ Uowy� Z 'l�n_v�� { v4¡]�Uv[xUy j �W 'l,��o � �Ãµ¶owy[v��W 8v
� { v4¡]�Uv[xUy j s|���W Uvrs { ow¢_oqx'l|u-� { l�n|v[uwoqxU¢Gs�y[v�l,x�µ®l�n_v � Is|�ÜSN!MOg'ã¸á~}x�tè�M�M|èeNA`¸�¶�6�I�,�aRM} � � v[y4s_xUp
� owy { s � v4o � � � ��v�l � y�l|x i vXs i � v { n_v4p i v¸�Ãµ®v4v[xZ�8}ù�I�Dl|xUp��8}q�tþ�·ml|x8p�o � y�l|uquwv[p^�W UvX� { o � l { j
s {�� oqxU¢_uwvÎÇ©� { v[¡]�Uv[x8y j ��v�l � }3§©��o � � �8y�  � � l|uwuqv { l|x8pDo � ¢_v4xUv { l,�Wv4p iIj l�pUo³Ï�v { v[xI� � v4y� 'l|xUo � �
�W Ul|x��W Uv�pUs_� i uwvÎÇ©� { v4¡]�Uv[xUy j ��v�l � I4c\ãop�p[�"�6�_�_ÉSRM}
Ú�vÅv¸Ö8l � owx8v[pÑ�W Uv { v4u�l,�eows_x �  Uow� i v4�ÃµPv[v4x.�W Uv^sOy4v�l|xAµ�l�n|v �
{ v4y[s { pUv[p�s_x��e Uv i �Us j µPv � �
s|�Hþ�l|uq�K�1s�s_xa�®l j �t��l,uwoq�9s { xUowl8�®l,xUpN�W Uv � oqy { s � v[o � � �h{ v[y4s { pUv4p iIj �W 8vÑ�U�P¨��O¤¶} ¦  Uv
uws�y�lE�Wows|x � s|�'�W 8vPµPv�l,�e Uv { i �Us j l,xUp�s|�U�e UvQ�8�P¨ � v4o � � owy � �Wl,�Woqs_x � l { v �  8s�µ¶x
oqx�¯3oq¢_� { v Ë }³�_}
¦  Uv i �8s j p'l,��l\µPv { vrs i ��l,owxUv4p#� { s � �W 8vr¬Xl,�eows_x'l,u®kml,�WlS�®�Us j �®v4xI�Wv { l,xUp�y[s_x � o � �
s|�
� �Wl|xUp'l { p � v4�ev[s { s_uws_¢|owy�l,u8p'l,�Wl�l � µ®v4uwu:l � µ¶oqxUp�l|x8pÅµ�l�n|vmowx8�9s { � lE�Wows|x"}�§Ãx��W Uo �P� �W�Up j µPv
� � v[p � ��v[y¸� { l,u�µ�l�n|vHp8v[x � oq� j ~ ��Ú<k��¸�Ol { v4y[s { pUv[prv4xUv { ¢ j µ¶o³�W UoqxÅ� { v4¡��8v[xUy j�i owx � y[s6n_v { oqxU¢
�W 8v { l|xU¢|v�� { s � �8}Ð� Ë �es��8}øÊKþ�·|})¯�ow¢_� { v Ë }Ð� �  Us6µ � �W Uv � �:v4y4� { l|uUµ®l�n_v�pUv[x � oq� j oqx��W UvQ�e  { v4v
� { v4¡]�Uv[xUy j^i owx � owxuD|�Uu j l|xUp�«my¸�Ws i v { �6�_�|É8}�Ú�v � v[uqv[y4�ev[phs_xUv�¡��8owv4�t~M�,¹EÇ Ë �GD|�Uu j �-l,xUpÅs_x8v
� �es { �Kj owxI�ev { n,l|u)~M�,Ê,Ç±�|É�«ty4�es i v { �P�9s { �9� { �W 8v { l|x'l|u j � o � } ¦  Uv { v�µ®v { vHxUs � ow¢|xUoqÌ'y[l|xI�¶uws�y�l|u �
{ v4¢_ows|x'l|uM��s { �ev[uwv � v4o � � owyXv4n_v4xI� � owxrv[o³�W Uv { s|���e Uvm�Ãµ®sÅ��Ç©p'l j ��v { oqsOp � }

¯3oq¢_� { v Ë } Ë � { v � v4xI� � l|xSvÎÖ8l � �8uwvHs|�)�W UvKs i � v { n|v[pÑp'l,�Wl8} ¦  8v���Ú<kðs|�)�e Uv�s�y[v�l,x\µ�l�n|v �
{ v4y[s { pUv[p.l,�K�e Uv i �Us j ~ i uwl|y � �Hl|x8p��W 8vÅ��s�µPv {K� ��v[y¸� { l,uÆp8v[x � oq� j ~ £Æ�8k��t�9s { �W Uv � v4o � � owy
p'l,�Wl { v[y4s { p8v[p^s_x^�e UvQn_v { �Woqy�l|u'y4s � �:s_x8v[xI� � l,�)�e Uv � �Wl,�Woqs_x � Ë � Ë l|x8pÅ�_�|ÉHl { v �  8s�µ¶x�} ¦  Uv
�ÃµPs � ��l,�eows_x � µ®v { v � v[uwv4y4�ev[p°l �
{ v4� { v � v4x]�Wl,�Wo³n_v � s,� � ��l,�eows_x � uws�y�lE�Wv[p#y[uws � v��Ws1�W Uv�s�y[v[l|x
~ Ë � Ë ��l|xUp#�e Us � v^�9� { �e Uv { owxUuwl|xUpÒ~ �_�|ÉI�¸} ¦  Uv�£Æ�8k � s|���W 8v � v4o � � owy�p'lE��lSl { vÅy4s � �Ul { v4p
�Ws
�e UvmsOy4v�l|x�Ç©µ®l6n|vKpUl,��l { v4y[s { pUv[pZowx��e Uv� 'l|u³��Ç©� { v4¡]�Uv[xUy j�i oqx"} ¦  Uv � s6nOoqxU¢�l�n_v { l|¢_v�s6n_v {
ÌUn|vSl|pE�el,y[v[xI�hp'l,�Wl���s_owxI� � µ®l � l,�U�Uuwoqv[pC�Ws i �Us j l|xUp � v4o � � owyrp'lE��l8} ¦  8v\uwv¸�
�^y[s_uq� � x
�  8s�µ � p'l,�Wl��9s { �W Uv�¡]�Uoqv4��owxI�ev { n,l|u3owx�D|�Uu j �6�_�_É�l,xUpG�W Uv { oq¢_ I��y[s_uq� � x �  Us6µ � p'l,��l��9s {
�W 8v � �Ws { �Dj oqxI�Wv { n,l|u"owxZ«ty¸�Ws i v { �6�|�_É8}
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¦ sSpUv4�ev { � oqxUv^µ¶ 8v4�W 8v { �W 8vÅv4Ï:v[y¸�
s|�Q�e Uv i l � owx � y�l,x i v � v4v[x�owxA�W Uv { v[y4s { p8owxU¢ � s|�Q�W 8v
� owy { s � v4o � � � �,µPv�y[l|uwy4�Uu�lE�Wv[pK�W Uv�l�n_v { l|¢_v¶£Æ�8k<l,�-v[l|y�  � ��lE�Wows|x��9s {�� v¸n_v { l|u'p'l j � } ¦  8v¶n|v { Ç
�Woqy�l|u8y[s � �:s|xUv[xI�-¢ { s_�UxUpOÇMn_v4uws�y[oq� j { v4y[s { p � µ®v { v�� { s�y[v �e� v[p iIj p8v[y[s|x]n|s_uqn�oqxU¢m�W Uv { v4�:s { �Wv4p
owx � � { � � v[xI� { v � ��s_x � vZ�'l { l � v4�Wv {e� Is|�èeN�¨EâÒã¸áDÝ|ä³éw���6�|�_�aR }�¯%s { v4n|v { j p'l j �P�W 8v1£Æ�8k µ®l �
y�l,uwy[�8u�l,�ev[p\�9s { ��Ç � owx � v4¢ � v4xI� � l,���W Uv i v[¢_oqxUxUoqxU¢Ås|�-v[l|y� Ñ Us_� { �9s { �W 8vDn_v { �Woqy�l|u � v4o � � owy
p'l,�Wl8} ¦  Uv { v � �Uu³� � µPv { v�Ì {�� ��l�n_v { l|¢_v4p1s6n_v { �e UvH�8}³�4Ç)�Wsr�4ÇÃþ�·m� { v4¡]�Uv[xUy j { l|x8¢_v�l|xUpr�W Uv4x
�W  { s_�U¢| r�e Uv�p'l j �Ws�s i ��l|oqxrl � owxU¢|uwvXn,l|uq�Uvt�9s { v[l|y� \p'l j }

¦  Uv { v4u�l,�eows_x �  Uow� � i v4�ÃµPv[v[xZ�W UvH£Æ�8k � l,�Q�e Uvmn|l { ows|� �Q� o³�Wv � µPv { v { v � l {e� l i u j y[s_x � o � �Wv[xI�[}
� � l|xAv¸Ö8l � �Uuqv { v � �Uuq� � � { s � �|ÉZ«my¸�Ws i v { ���_�_Érl { v�� { v � v[xI�Wv4p#owxA¯3oq¢_� { v Ë }øÊU} ¦  Uv
�9s_xI�
� � j uqv � oqxUpUowy[l,�WvHpUo³Ï�v { v[xI� � v4o � � s � v4�ev { � j ��v � ��l|xUp1�W Uv { l|pUoqo�s,���W UvDy[o { y[uqv ��{ v[� { v � v[xI�m�W 8v
l�n_v { l|¢_v�£Æ�8k n,l|uq�Uv � } ¦  UvÑn,l|uw�Uv � l { vAy[s_x � o � �Wv4x]�eu j uwl { ¢|v { s6n_v { �W 8vA�ÃµPs i l � owx � l,xUp
� � l|uquwv { i v4�ÃµPv[v4x!�e Uv � } � � v¸ÖO��v[y4�ev[p"�¶�W 8v\n,l|uw�Uv � s i � v { n_v4p<oqx?�e UvÑ�®�U��v { �Wowx8s i l � owx"�
µ¶ Uoqy� Go � y4uws � v { �es��W Uv�s�y[v[l|x"��l { v�uwl { ¢_v { �e 'l|xGowx1�W Uv�¤�n_v { ¢ { v[v4x i l � owx�}�¬�sry[s {�{ v4u�l,�eows_x
v¸ÖOo � � � µ¶o³�W ��W Uv � v[o � � s � v¸�Wv { � j ��v|}

¦  Uv¶¢_v4xUv { l|u'�'l,���Wv { x�s|�:�e Uv � v { v � �Uuq� � o ��� o � owu�l { �es��e 'l,�-s i � v { n_v4ph�9s { �e Uv¶l�n_v { l|¢_v�£3Ç©µ®l�n_v
v[x8v { ¢ j s|���W Uv��Wv[uqv � v[o � � oqy¶v4n_v4xI� �Q{ v4y[s { pUv[p iIj �W 8v � l � vXl {e{ l j ~
Ì'¢_� { vtÉDoqx���ÜEäwãQN�w�ã¸á-Ý|ä³éw�
�|�_�_�O��l|xUp�l|u � srÌU¢_� { vÅ�O}³�6��owxAy� 'l|�8�ev { �_�¸}h�®s|�e �pUl,��l � v¸� � oqxUpUoqy�l,�evD�W 'lE�DlZy[s {�{ v4u�l,�eows_x
v¸ÖOo � � � i v4�ÃµPv[v4xK�W 8vÆs i � v { n_v4pDv4xUv { ¢ j l|xUpm�W 8vÆs|�8�WuqowxUv�s,�O�e UvÆ�®�U��v { �eowxUs�l|x8pH�e Uv-¤�n_v { ¢ { v4v[x
i l � owx"}
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¦  Uv
� � v�s|�-�W Uv � �:v4y4� { l|u { l,�Woqs i v4�ÃµPv[v[xÑ�W 8v
 Us { oq·[s_xI�Wl|u3l,xUpGn_v { �Woqy�l|u�y[s � �:s|xUv[xI� � ~ þtÙ�¨
{ lE�WowsI���WsCv � �eo � l,�WvZ�W Uv � oq�WvSl � �8uwoqÌUy�l,�eows_x�� { s � l � oqxU¢_uqv¸Ç � ��l,�eows_x°xUs_o � v { v[y4s { pUoqxU¢.µ®l �
Ì {�� �h� { s_��s � v[p iIj�� ÝS\|Ý|ÞîgOß�ÝbI �6�|É_�aR }a�OoqxUy[vr�W Uv4x"� � l|x j � �e�UpUoqv �  'l�n_vZ� � v4pÒ�W Uv1þtÙ�¨
�Wv4y� UxUoq¡��8v��esKv¸n|l,uw�'l,�ev � oq�ev { v � �:s|x � vXl|xUp^owpUv4x]�eoq� j �9�8xUp'l � v[xI��l,u { v � s_x'l,xUy[v�� { v[¡]�Uv4xUy[oqv � s|�
�W 8v � v[p8o � v[xI��l { j uwl j v {�� } ¦  Uv�þXÙE¨d�ev[y� UxUoq¡]�Uvmo � � s � �Qs|�
�Wv4x�� � v4p��Ws � �e�Up j �W Uv { v � ��s_x � v
s|�-�W 8v �  'l|uquws6µ � � { �Uy¸�W� { v � � � l|oqxUu j �e Uv { v � ��s_x � v
s|�-�W Uv � s|�
� � s|owu � }H�Os � v�s|�-�W 8v � �W�8pUowv �
l|u � s�l,�U�Uuwoqv[pZ�W Uv
þXÙE¨f�ev[y� Ux8ow¡]�UvD�es�pUv[v4� i l � owx � Iu�%Ý|Þ^ÝON�ÝS\|Ý1ã¸á¶Ý|ä³éw�3���_�|Ê?{6��ß�Ý|å6èeNA`B\EèQã¸á
Ý|ä³éw�3���_�_¹A{�å|ÜSN��"ã�â�á/t c\Ü6â�äwãQN�p¸ã¸ß«M|�3�6�|�_�A{��tÜo¨|èeNèté�HÜEßÎá±ÜSN'�3�6�_�_�A{6�tÜo¨|èeNCã¸áXÝ|ä³éw�"�|�_�8�æRM}
¦ j �8owy�l,u"�:v { oqsOp { l|xU¢_v � s|�3pUl,��l
� � v[pZowx �  Ul|uwuqs�µ�Ç � o³�Wv � �W�Up8owv � l|x8pZp8v[v[��Ç i l � owx � �e�UpUoqv � l { v
�8}Ð��Çª� � v[yKl|xUp1��Ç±� � v[y,� { v � �:v4y4�eoqn_v4u j }

Ú�v�y�l|uqy[�Uuwl,�Wv4pSþXÙE¨ � �:v4y4� { l|u { l,�Woqs � s|� � oqy { s � v4o � � � ow¢_xUl|u � �9s { l���ÇÃp'l j v�l { �W 8¡��Ul � vÎÇ©� { v4v
��v { oqsOpH�9s { v�l|y� h�U�P¨ � ��lE�Wows|x"} ¦  8v�¢_v[s � v¸� { oqy®l�n|v { l,¢_v�s|�'�e UvP�ÃµPsm Us { ow·[s|x]�Wl|u]y[s � ��s_xUv[xI� �
µ®l � � � v[p^�WsHy�l|uqy[�Uuwl,�Wv��e Uv� 8s { oq·[s_xI��l,u � ��v[y4� { � � } ¦  8vtþtÙ�¨ � �:v4y4� { l|u { lE�Wows � �9s { �e UvX��Ç � owx
� v4¢ � v[xI� � l,���W Uv i v[¢_oqxUxUowx8¢Gs|�tv[l|y� N Us_� { µPv { v\y[l|uwy4�Uu�l,�ev[p"} ¦  UvZpUs � owx'l,x]����v { ows�pCs|�
�W 8vhþXÙE¨ � ��v[y¸� { l|u { l,�eows � owxG�W Uv��O}q�4Ç¶�esÑ�4Ç±þ�·�� { v[¡]�Uv4xUy j { l|xU¢_v
o �m� �Wl i uwv
s6n|v { �Wo � v
l,xUp
pUv4�:v4xUp � s_x1�W UvKuws�y�l,�eows_x"}PÚ#v �  Us6µ��"l � v¸Ö8l � �Uuqv � �%�W 8v�þtÙ�¨ � ��v[y¸� { l|u { l,�Woqs � �9s {�� ��lE�Wows|x
�_�_¹tuqsOy[l,�Wv4p�owx��W 8v�x8s { �e Uv { x^�Ul { �-s|���W 8v��®�U�:v { �eowxUs i l � owx"�_�9s {�� �Wl,�Woqs_x��_� × l,�)�e UvQv�l � �Wv { x
v[p8¢_vGs|���W UvA�®�8�:v { �WoqxUs i l � owx��Xl|x8pN�9s {�� �Wl,�Woqs_x!�|�|É.uws�y�l,�ev[p i v4�ÃµPv[v4x<�e UvS�Ãµ®s i l � owx �
~ ¯�ow¢U} Ë }��_�Î}�£�v { oqsOp � s|��owxUy { v[l � v4pÅxUs_o � vQ�9s { owxUp8oqn�owpU�Ul|uO�eo � v � v[¢ � v4x]� � l { v � v[v4x�l � n_v { �Woqy�l|u
uwoqxUv � oqx1�W 8vD�Uuqs|� � � s � ��xUs|�eowy[v[l i u j owxr�W UvD�8}ùÉEÇ®�es\�4ÇÃþ�·�� { v4¡��8v[xUy j { l|xU¢_v,}�þ�s6µ®v¸n_v { ���W 8v
pUs � owxUl|xI� � oq¢_x'l|u��W 'lE��o �t� ��l i uqv�µ¶oq�e S�Wo � vDy[l|x i v
s i � v { n_v4p#l { s_�UxUpA�8}Ð��þ�·
�9s {X� ��lE�Wows|x
�_�_¹O��l { s_�UxUpC�O} Ë �Zþ�·^�9s {D� ��l,�eows_x°�_� × �3l|xUp i v4�ÃµPv[v4x°�8} Ë �1l|xUp.�8}Ð¹1þ�·Å�9s {K� ��l,�eows_x.�|�_É8}
�1s � ��s|���e Uv � �Wl,�Woqs_x � vÎÖ8 8o i o³��l � o � owuwl {-� ��l i uwvm��v�l � i v¸�Ãµ®v4v[xS�O}q�Hl|xUpA�Hþ�·,}

¦ sAs i ��l|oqxCl|x�s6n_v { l|uqu®�Uoqy4�W� { vÅµPvZl|¢Il|oqxCl�n_v { l|¢_v4p��e UvrþtÙ�¨ � ��v[y4� { l|u { l,�eows � y[l|uwy4�Uu�lE�Wv[p
�9s { ��Ç � oqx � v4¢ � v4xI� � l,�¶�W Uv i v[¢_oqxUxUoqxU¢
s|��v�l|y� 1 Us_� { s6n_v { �e UvD��ÇÃp'l j owxI�Wv { n,l|uM}-¯�ow¢_� { v Ë }ù¹
�  8s�µ �P{ v � �Uu³� � s i �Wl|owxUv4p
�9s { �W Uv¶¡]�Uowv¸�ÆowxI�Wv { n,l|uUoqx�D|�Uu j �6�|�_É^~�p'l �  Uv[p'�Æl|x8p^�9s { �e Uv � �Ws { �Dj
owxI�ev { n,l|u�oqxS«ty¸�Ws i v { �6�_�_É1~ � s_uwoqp%�¸} � u³�W Us_�8¢_ ��W UvKv¸ÖOy[o³��l,�eows_xruwv¸n_v4u � �9s { �W UvH�Ãµ®showxI�Wv { n,l|u �
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µPv { v � ow¢|xUoqÌ'y[l|xI�Wu j pUoqÏ:v { v[xI��~�¯3ow¢8} Ë }��|�¸�%�W UvDþtÙE¨ � ��v[y4� { l|u { lE�Wows � l { vKn|v { j � o � oqu�l { } ¦  Uo �
y[s|x8Ì { � � �W 'l,�H�W 8v�þtÙ�¨ � �:v4y4� { l|u { l,�eows � l { v � ��l i uqvhx8s|�Ds|xUu j s6n_v { l|x#owxI�Wv { n,l|u)s|�¶lr�9v4µ
p'l j � � i �8��l|u � s^s|�)l
�9v4µ � s_xI�W  � }¶�Os � v�s|���W Uv � �Wl,�Woqs_x � pUshxUs|� �  Us6µôl^�:v[l � owx��e UvD�O}q�4Ç
�Wsr�4ÇÃþ�·t� { v[¡]�Uv[x8y j { l,xU¢_vHl|xUp��W 8o � o � l,u � s
s i � v { n_v4p\pU� { owx8¢ i s|�e ��Wo � vt��v { ows�p � }

«tx � s � v � ��l,�eows_x � p8oqÏ:v { v4xI�Xl i � s_uq�8�WvHl � �Uuqoq�W�8pUvXs|���W UvKþtÙ�¨ � �:v4y4� { l|u { lE�Wows � y�l|x i vHs i Ç
� v { n|v[p��9s { �e Uv��Ãµ®st�eo � v®��v { ows�p � ~9v|}ø¢U}q� � ��lE�Wows|x � �_�|É8�8���|�O� Ë �_��owx
¯3oq¢U} Ë }Ð¹_�¸}��®v[y[l|� � v � s � v
s|�Q�e UvÅoqx � � { � � v[xI� � µ®v { v�y� Ul|xU¢_v4p i v¸�Ãµ®v4v[x.�W 8vÅ�Ãµ®s\�:v { ows�p � µ®v � s_xUo³�Ws { v[pÑowx8pUoqn�owp8�'l|u
owx � � { � � v[xI� � �es � v[v¶oq�:l � �Uuqoq�W�8pUv®y� 'l,xU¢_v � y[s|�Uuwp � �U¢_¢_v � �Æowx � � { � � v4xI��l|uO� { s i uwv � � }3�®�8�)µPv
y[s|�Uuwp�x8s|�®oqpUv[xI�eoq� j owx � � { � � v4xI� � �e 'l,�Æµ®s|�Uuwp�y4s_x � o � �ev[xI�Wu j �  Us6µ uws6µ<þtÙE¨ � ��v[y¸� { l,u { l,�Woqs � }
Ú�v��e Uv { v4�9s { v�p8sKxUs,�Æ�e Uowx � �W 'lE�Æ�e Uv¶pUoqÏ:v { v[xUy4v � l { v¶oqx � � { � � v[xI� { v4u�l,�ev[p"� i �O� { l,�W 8v { �W 'lE�
�W 8v j { v � �Uu³�3� { s � � uwoq¢_ I�Wu j pUo³Ï�v { v[xI�3pUo { v[y4�eows_xUl|uwo³� j s|�8�W Uv � oqy { s � v[o � � � �9s { �e UvP�ÃµPst��v { ows�p � }
§©�Æ�W Uo � o � �e Uv
y�l � v|��l|xUpAl ��� � � owx8¢��W 'l,�X�W Uv^l � �Uuwo³Ì'y�lE�Wows|x\l|x8pAoqxI�Wv { �9v { v[xUy4v
�'l,�e�ev { x � s|�
�W 8v i l � owx Ë k � � { �Uy4�e� { vtl { v�pUo { v[y4�eows_xhpUv[��v[x8pUv[xI���O�W Uo � y[s|�Uuwp { v � �Uuq�Powx�s i � v { n_v4pry� 'l|xU¢_v �
s|��l i � s_uq�8�WvZl � �Uuqoq�W�8pUv � } ¦  UvZ��l|y4�^�W 'lE�^�e Uv\��v { ows�p�s|�t�W 8v\þXÙE¨í��v�l � o ��� ��l i uwvrµ¶oq�e 
�Wo � vHl|x8p\�W 'lE�tl,���W 8v � l � v��Wo � vmµPv�y�l|x\s i � v { n|vDn,l { owl,�Woqs_x � owxr�W 8vD��v�l � l � �Uuwo³�W�Up8vms_x
� s � v � �Wl,�Woqs_x �m� �U¢_¢_v � � � �W 'lE�m�W Uv^s i � v { n|v[p.��v { ows�p �  Uo³�
� � l { v�Ì {e� �Ks { pUv { owxÑx'lE�W� { vhl,xUp
l � �Uuwo³�W�Up8v�n,l { owl,�Woqs_x � s|���e Uv � v4y[s_xUpZs { pUv { }

¦  UvÑ��v { oqsOp � s|�H�W UvGpUs � oqx'l|xI����v�l � s|�H�W UvÑþXÙE¨ � ��v[y¸� { l,u { l,�eows.oqxN�W UvA�8}³�4Ç
�esa�4Ç±þ�·
� { v4¡]�Uv[xUy jSi l,xUpGl|�U��v�l { �Ws i vKy[s {�{ v[uwl,�Wv4p\µ¶oq�e 1�e UvD�ÃµPsZ�U�P¨ i l � owx � ~ ¯3oq¢U} Ë } × �¸} � �t�W 8v
� �Wl,�Woqs_x � uws�y�lE�Wv[p1l i s6n_v��W UvH�Ãµ®s i l � oqx � �W UvHpUs � owx'l,x]����v�l �  Ul � uqs_xU¢_v { �:v { ows�p � �W Ul|x\lE�
�W 8v � ��l,�eows_x � uws�y�l,�ev[p i v4�ÃµPv[v[xZ�W Uv i l � owx � }

¦  Uv�l|xUl|u j � o � s|�)�e Uv��Wv4uwv � v[o � � owyK£<µ®l�n_v � s|� � v4n_v4x�v¸n_v4x]� ��{ v[y4s { p8v[p iIj �W 8v��U�P¨��O¤ pUvÎÇ
� y { o i v4phoqxhl�y[s � �'l,xUows_x � �W�Up j I¯��ÜEäwãQN�wmã¸á�Ý|ä³éw�O�|�_�I�|lSRUpUv � s_x � � { l,�Wv4p^�e Uv�owx8È'�8v[xUy4v�s,���W 8v
�U�P¨ i l � owx � s_xS�W 8vD�Wo � oqxU¢Ås|�-� { o � l { j l {e{ o³n,l|u � }�« i � v { n_v4p#£3ÇMµ�l�n_v�l {e{ o³n,l|u³ÇM�Wo � vmpUv4u�l j �
µPv { v�s|x#�W Uvhs { p8v { s|�Â²H�  �_���	��ßhl|xUp �  Us6µ®v4p��e Uv � �'l,�Wowl|u-v¸Ö��Wv4xI�
s|�Q�W 8v i l � owx � } ¦  Uv � v
l {�{ oqn,l|u Ç©�eo � vmpUv[uwl j � µPv { v��9s|�UxUpS�Wsry4s {e{ v[u�lE�Wv � � { s_xU¢_u j µ¶o³�W Gs|�e Uv { s i � v { n,l,�Woqs_x �t� �Uy� #l �
� { o � l { j £3Ç©µ®l6n|v�l � �UuqoqÌ'y[l,�Woqs_xGl|xUp � v4o � � oqy�µ�l�n_vhv[xUv { ¢ j }�þ�v { v�µ®v �  8s�µf�W 'l,�Kl {�{ o³n|l,u³Ç
�Wo � v�pUv4u�l j � l { vtl|u � sDy[s {e{ v4u�l,�ev[pÅ�esD�W 8vtpUs � owx'l,x]�P��v { oqsOphs|���W 8v � oqy { s � v4o � � � þtÙE¨=��v�l � }
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¯3oq¢_� { v � Ë }ùÉ_l�l|x8p Ë }ÐÉ|y �  Us6µb�e Uvt��v { ows�p�s|���W Uvtp8s � oqx'l|xI�QþXÙE¨=��v�l � owx��e Uv��8}³�4Ç��es��4Ç±þ�·
� { v4¡]�Uv[xUy j { l|xU¢|vXl � lm�9�UxUy4�eows_x^s|�:� { l�n|v[u³ÇM�Wo � v { v � oqpU�'l|u � � { s � �e Uv�y[s � �'l|xUoqs_x
�'l|��v { Is��ÜS}
äwãQN�w�ã¸á-Ý|ä³éw�8�|�_�I�|lSRM} ¦  UvX�Ux8y[v { ��l|oqxI� j s|�"�W 8vX��v { oqsOp�s|���W UvXþtÙE¨ �:v[l � o � � { v � v4xI�Wv[prl � �W 8v
µ¶owpO�W Zs|���W 8vDþXÙE¨f��v�l � l,��ÉI�ÍÌÍs|�3oq� � � lEÖOo � � � n,l|uw�8v|} � uq�W 8s_�U¢_ �µPvDy� Us � vD�W 8o � n,l|uw�Uv
o � l { i oq� { l { owu jKi l � v[p�s|xÅs_� {Æ{ v¸n�owv4µ!s,�>l|uwu's,�"�W Uv�p'l,�Wl8��oq�Æo � owx^s_� { s_�UoqxUows_x^lDy4s_x � v { n,l,�eoqn|v
v � �Wo � l,�evts|���W Uv���s �e� o i uqvtv {�{ s {�� owx��Uoqy � oqxU¢ � �Uy� \l
�:v[l � owx��e UvHþtÙE¨ � �:v4y4� { l8}

§ÃxK¯3ow¢_� { v � Ë }ùÉ_l¶l|xUp Ë }ùÉ|y���� � �>�e UvÆ�ÃµPs�n|v { j pUoqÏ:v { v[xI�>� j ��v � s|�8s i � v { n,l,�eows_x � l { v-y[s � �'l { v[p"}
¯3oq¢_� { v � Ë }ùÉ i l|xUp Ë }ÐÉ,p"�]s_x
�W Uv�s|�W 8v {  'l|xUp�� �  Us6µN�e Uv���v { ows�p
s|���e Uv¶pUs � owx'l,x]�)þtÙE¨<��v�l �
owx��W 8v��8}³�4Ç��WsK�4Ç±þ�·-� { v[¡]�Uv4xUy j { l|x8¢_vPoqxH�e UvP�ÃµPstoqx]�ev { n|l,u � l � l��9�UxUy¸�Woqs_xKs,�U�W Uv i l � owxKpUv[�8�e 
l � ¢_oqn|v[xSoqx1�W 8v
�t� z � � sOp8v[uëI¯�Qß�Ü�w�â'ã¸ß
ã¸á�Ý|ä³éw���6�_� × {6±8Ý!w�â'ãQNA`�ã¸á�Ý|ä³éw���6�|� × R } ¦  Uv��t� z �
� sOpUv4u�l|xUp\�e Uv � �ev[� � � � v4pS�Ws�pUv¸�Wv { � owxUv��W Uv��t� z � � sOpUv4u i l � oqxSpUv4�8�W  � l { vKpUv � y { o i v4p
owxk��ÜEäwãQN�wKã¸á�Ý|ä³é¾Iù�,�_�I�SR }
¦  Uv�y4s {e{ v[u�lE�Wows|x#o � y[uqv�l { i v4�ÃµPv[v4x°�e Uv���v { ows�p.s|�¶�W UvÅpUs � owx'l|xI��þtÙE¨ ��v�l � oqx.�W Uv��O}q�4Ç
�Ws\�4Ç±þ�·D� { v4¡��8v[xUy j { l,xU¢_v
l|x8p\�W Uv i l � oqxSpUv4�8�W G�U�S�es Ë � � p8v[�8�e "} ¦  Uo �t� �U¢_¢_v � � � �W 'lE�
�W 8vhþXÙE¨ � v¸�W Us�pGy�l,x i v�� � v4pA�es1pUv¸�Wv { � owxUv
l,xUp�y4s_x � � { l,owxG�W Uv�pUv4v[� � � { �Uy¸�W� { vhs|�Æ�W 8v
l|uquw�8n�o�l,u i l � owx � } ¦  Uv i v � �ªÇ©ÌU�HuqowxUv
oqx#¯3oq¢_� { v � Ë }ùÉ i l|xUp Ë }ÐÉ|pAo ���  Us6µ¶x��9s { �W 8v � ��l,�eows_x �
uws�y�lE�Wv[p\l i s�n|v i l � owx ���  'l,uwuws6µPv { �W 'l|x Ë � � } ¦  8v Ë Ç � � pUv[�O�W \�9s { �W Uv i v � ��ÇMÌU�tuqowxUv�µ®l �
� v4uwv4y4�Wv4p#�Ws � lE�Wy� ��e Uv��Wv[uqv � v[o � � oqy�s i � v { n,l,�eows_x � ~9ÌU¢_� { vÅ�O}³���Zoqx�y� Ul|�8�Wv { �O}Ð�al|xUp.uqsOy[l|u
v�l { �W 8¡��Ul � vZs i � v { n,l,�eows_x � ~
Ì'¢_� { v � Ë }ù�Ñl|xUp Ë }q���8� { ow¢_ I��y4s_uw� � x � �¸} ¦  UvZ�UxUy[v { �Wl|owxI� j oqx
�W 8v i l � oqx�pUv4�8�W ro � v � �eo � l,�Wv4pÅ�Ws i vH�|�qÌ s|�>�W 8vtpUv[�O�W bIâ±8Ý!w�â'ãQNA`Kã¸á®Ý|ä³éw���6�_� × R } � � o � owuwl {
� { v[xUp�s|��oqxUy { v�l � v[p��:v { oqsOp�s,���e UvQpUs � owxUl|xI��þXÙE¨!�:v[l � y[l|x i v®s i � v { n|v[phµ¶ 8v[x
�W Uv { v � �Uuq� �
l { vh�Uuqs|�e�ev[p#l|¢Il|oqx � ���W 8v��t��� � s�pUv[u i l � oqx#pUv4�8�W "}\�OoqxUy[v^� { v¸n�ows_� � µPs {e� � { v � v4x]�ev[pCoqx
�® 'l|�O�Wv { �towx8pUowy[l,�Wv4p��W 'l,�-�e Uv¶�t� z � i l � oqx�¢_v[s � v4� { jDi v¸�e�Wv { pUv � y { o i v � �W Uv¶s i � v { n|lE�Wows|x � �
s_xUu j �e Uv��t� z � � s�pUv[u�µ�l � � � v[pZowx��W 8v�l|x'l|u j � o � }

�Os � v � �e�UpUowv �  'l�n_vD� � v[p\þtÙE¨ { l,�Woqs � �Ws^� { v4pUowy¸��l � �Uuwo³Ì'y�l,�eows_xÅs|�3¢ { s_�Ux8p � s|�Woqs_xrl,�¶�W 8v
� ��v[y4oqÌ'y � oq�ev � } |>ã¸ßÎÞÅÜAÝON�¨èj�â|�Ý|å|ãzyo} f Ý|ß]w&�� Ý�I �6�|�|ÊORP 'l�n_v �  8s�µ¶xC�e 'l,��¬�l � l � � { lA@ � �Wv[y� �Ç
xUoq¡��8v®I � ÝS\|Ý|Þîg�ß�Ý|�����_É_�aR�y�l,x i vH� � v[pS�Wshs i �Wl|owx1l { s|�U¢_ \v � �eo � l,�Wv�s|���e Uv�l � �UuqoqÌ'y[l,�Woqs_x
s|� � v4o � � oqyÅµ�l�n|v � i �8��s_xUu j µ¶ 8v[x��W Uv�uqsOy[l|uP¢|v[s_uqs_¢ j o �
� o � �Uuwv,} ¦  8v[s { v4�Woqy�l|uPowxIn_v � �eow¢IlEÇ
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�Woqs_x � Is|"Ý!w�â'ã¸áGtÇ��Ý|ßz¨|�-�6�|�|Ê?{���ß�Ý|å6èeNA`B\Eè�ã¸áXÝ|ä³éw�Æ���_�_¹aR ��s_xÑ�W Uv�s|�e Uv {  'l|x8p"�> 'l�n_v �  Us6µ¶x
�W Ul,���e UvKþtÙE¨ � v¸�W Us�p1o � vQå^y[owv4xI���9s { v � �Wo � l,�eowxU¢
�e UvH�9�8xUp'l � v[xI��l,u>� { v[¡]�Uv4xUy j s|�-l � v[p�Ç
o � v[xI�Wl { j � oq�ev|� i �8�X�e 'l,���W UvDþtÙE¨ { l,�eows^o � xUs|�Xl|pUv4¡��Ul,�WvH�9s { v � �eo � l,�WoqxU¢�¢ { s_�8xUpOÇ � s|�eows_x
l � �Uuwo³Ì'y�lE�Wows|xhoqxZp8v[v[� � v4pUo � v[xI�Wl { jÅi l � oqx � }

¦  UvZl � �Uuwo³�W�Up8v � s|���e UvrþtÙ�¨ �:v[l �]� �9s { �W 8v��Ãµ®s���Ç©p'l j owxI�ev { n,l|u � l � lS�9�Ux8y4�Woqs_x.s|���W 8v
i l � owx?pUv[�8�e Ò� { s � �W Uv\�t� z �°n_v4uws�y[o³� j�� s�pUv[u¶l { v �  Us6µ¶xNowxÒ¯3ow¢|� { v Ë }³�6�8} ¦  Uv � v�l,x
n,l|uw�8vhl,xUp � ��l|xUpUl { p�pUv4n�o�lE�Wows|x#l { vh� { v � v[xI�Wv4p#�9s { v�l|y�  � ��lE�Wows|x"}r���Wl|xUp'l { p�p8v4n�o�l,�eows_xAo �
s i �Wl|owx8v[pÑ� { s � l�n_v { l|¢|owxU¢1þtÙE¨ { lE�Wows � �9s { v¸n_v { j  Us_� { ��l,�H�W Uv^��v { oqsOpAs|���e Uv�Ì'x'l|uÆþtÙ�¨
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s�y[v�l,xrµ®l�n_v � s i � v { n_v[p1s_xr�W Uv i �8s j µPv � ��s|��þ�l|uq���1s�s_xZ��l j ����l|uqoq�9s { xUo�lO} ¦  8vK��v { ows�p�s|�
�W 8v � owy { s � v[o � � � þXÙE¨ � ��v[y4� { l|uÆ��v�l � oqxA�e Uv\�4Ç��es#�6�EÇ � v4y { l|xU¢_v^o � y[s {e{ v4u�l,�ev[pÑµ¶oq�e ��W 8v
pUv4�8�W Ss,�)�W Uv��U�P¨ i l � owx i v4xUv�l,�e \�W 8v�l {�{ l j } ¦  Uv
þtÙ�¨ � �:v4y4� { l|u3��v�l ��� l { v � �Wl i uwvHµ¶oq�e 
�Wo � vHl|x8p\y�l,x i vKs i � v { n|v[pGpU� { owx8¢ i s|�W 1¡]�Uowv¸�ml|xUp � �es { �Dj oqxI�Wv { n,l|u � }��1v�l � � { v4pGv[xUv { ¢ j
l|xUp°£ z ¨ �9s { �W 8v��Ãµ®sÑuws�y�l,u®v4n|v[xI� �^{ v4y[s { pUv[pCµ¶o³�W .�W 8vZ�U�P¨ � v[o � � owy�l {e{ l j l|u � s �  Us6µ
y[s {e{ v4u�l,�eows_xhµ¶oq�W ��e Uv�pUv[�8�e 1s,���e Uv i l � owx i v4xUv�lE�W r�W Uv � �Wl,�Woqs_x"}

Ú�vXy�l,uwy[�8u�l,�ev[p^v � �Uo { owy�l,u { v4u�l,�eows_x �  Uow� � i v¸�Ãµ®v4v[x��W Uv � v4o � � oqy�s i � v { n,l,�Woqs_x � l|xUpÅ�e Uv i l � oqx
pUv4�8�W "} ¦  UvmpUl,��l
owx��e Uo � l { �eowy[uqv|�]�W Uvmy4s � �'l|xUoqs_x�l { �Wowy4uwv¦I¯��ÜEäwãQN�wKã¸á�Ý|ä³éw�U�|�_�I�,laRM�8l|xUp��W 8v
l|y4y[s � �'l|x j owxU¢1v � �Uo { owy[l|u { v4u�l,�eows_x � � l j�i vÅ� � v[pC�es\�9� { �e Uv {K{ v¸nOo � vÅl|xUp.n,l|uwoqp'l,�ev i l � oqx
� � { �Uy¸�W� { vPoqxH�e UvP�U�P¨�} � y[s_x � o � �Wv4x]��s i � v { n|lE�Wows|xHoqxm�W Uo ��� �W�Up j l,xUpH�e UvÆy[s � �'l|xUoqs_x�l { �Wowy4uwv
Is��ÜEäwãQN�wmã¸á)Ý|ä³éw�O�|�_�_�|laR%o � �e 'l,�-�W Uv � v[o � � oqy¶s i � v { n,l i uqv �-� lE�W� { l,�Wv¶�9s { i l � owx^pUv[�8�e  � ¢ { v[l,�Wv {
�W Ul|x Ë ÇÃÊ � � } � u³�W Us_�8¢_ G¢ { l�n�oq� j p'l,�WlroqxUpUoqy�l,�ev
l�pUv[x � oq� j y[s_xI� { l � �HpUv¸Ì'xUoqxU¢��W Uv i l � owx �
v¸Ö��ev[xUp � �es�¢ { v[l,�Wv { pUv[�O�W Ñowx � s � v��Uu�l,y[v � Is�¶ßWÜ�w�â'ã¸ß^ã¸á�Ý|ä³éw�����_� × {�±8Ý!w�â'ãQNA`hã¸á�Ý|ä³éw���6�_� × RM�
s_� {H{ v � �Uu³� � owx8pUowy[l,�Wv
�W Ul,�Hoq�Ho � �W 8v �  'l|uwuqs6µð�'l { �Hs|���W 8v i l � owx � �e 'l,� � s � � � oq¢_xUoqÌUy�l|xI�Wu j
l,Ï:v[y¸���e Uv � v4o � � oqytµ�l�n_v�Ì'v4uwp � }
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{ v4¢_ows|x?l,xUpa�\þX� o � lÑ�:v { � l|xUv4x]� � ��l,�eows_x�s|���W Uv1�®v {�� v4uwv j ktoq¢_oq�Wl|u���v[o � � oqyr¬�v¸�Ãµ®s {�� }
�®s_xI�Ws|� {e� s|���W Uv i l � owx � � { s � �W 8vD�X� z � � sOpUv4u�l,�H� � � � Ë � � ��� � � �%l|x8p\¹ � � pUv[�8�e 
l { v �  Us6µ¶xZowx�¢ { l j } ¦  Uvmy[o { y4uwvtoqxUpUowy[l,�Wv � �W 8vmuws�y�l,�eows_xhs|�>�W UvtµPv�l,�e Uv { i �8s j µ®v � ��s|��þXl|u³�
�1s�s_x���l j ����l,uwoq�9s { xUowl8}>¯'sOy[l|u � v[y� Ul|xUo � � � � { s � �W Uv��®v {�� v[uqv j ��v[o � � s|uws_¢_oqy�l|u_��l i s { l,�Ws { j
�1s � v[xI� ¦ v[x � s { ��l,��l|uqs_¢
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��Ç � oqx � v[¢ � v4x]� �
l,�^�W Uv i v4¢_owx8xUowxU¢As|�mv¸n_v { j  Us_� { s_xa�|É#«ty4�Ws i v { �6�_�|É8} ¦  Uv\�9s_xI� � � j uwv � owx8pUowy[l,�Wv��W 8v
� v4o � � s � v4�ev { � sOp8v[uM}P«txUu j n,l|uw�Uv � �9s { �W Uv � �Wl,�Woqs_x � µ¶oq�e 1y4s � �Uuwv¸�Wvmp'l,�Wl^s|xZ�e Uo � p'l j l { v
�  8s�µ¶x�} ¦  Uv�l�n_v { l|¢|v�£Æ�8k l,�D�e Uv � ��l,�eows_x � �8�|��l|xUpÒ�6¹_�1µ®l � ÇW� Ë × }ù�I��p'�ðl|xUpAÇ�� Ë ÉO}Ð�_¹
p'�X�>µ¶ Uoqy� #µ®s|�Uuwp { v � �Uuq�KowxA�W Uvhy[o { y[uqv � � l,uwuwv { �W 'l,x��W 8v � �Wl,�Woqs_x#uwl i v[uM} � u�l { ¢_v { y4o { y[uwv
~�p8s|�e�ev[p%�®o �Q�  Us6µ¶x\oqx � �ev�l|p�}
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�9s { �e Uvh��ÇÃp'l j �:v { ows�pGowxbD|�Uu j �6�|�_ÉÑ~ lI�tl,xUp�«my¸�Ws i v { �6�|�_ÉÑ~ i �Î} ¦  Uv^x�� ��i v {e� owx8pUowy[l,�Wv
uws�y�lE�Wows|x � s,���e UvH�U�P¨ � v[o � � oqy � ��l,�eows_x � l|xUp��W 8vmy[o { y[uqv � oqxUpUowy[l,�Wv��W Uvm��v { ows�p � s,���e Uv�þtÙ�¨
� ��v[y¸� { l|u���v�l �]� }Æ����l,�eows_x � �W Ul,� �  Us6µ®v4pZx8s��:v[l � owxÅ�e Uvm�8}³�4Ç��Ws��4ÇÃþ�·X� { v[¡]�Uv4xUy j { l|xU¢|vtl { v
owx8pUowy[l,�Wv4p iIj � ¡��Ul { v � }P�®s_xI�Ws_� {e� s|���e Uv i l � owx � � { s � �W 8vm�t� z � � sOpUv4u�lE�t� � � � Ë � � �U�
� � �Ul|xUpZ¹ � � l { v �  8s�µ¶x1owx�¢ { l j }
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�9�UxUy¸�Woqs_x�s|�:�e Uv i l � oqx�pUv[�8�e ^� { s � �e Uv��t� z � � s�pUv[u8�9s { �W UvQ�ÃµPs
��Ç©p'l j �:v { oqsOp � }��]��l,�eows_x �
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� � v4pGowx { v[¢ { v ��� ows|x"}t¤)¡]�'l,�eows_x � s|�)�W 8v
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þ�v { v�§�� � v
�W 8v��t� z �Ñ�8¯��_¹ � sOp8v[u��es � o � �Uu�lE�WvK�e Uv�� { s|�'l|¢Il,�eows_x1s|�Æ�W Uv��ev[uwv � v4o � � owyD£3Ç
µ®l6n|v®�W  { s_�U¢| K�W 8v��U�P¨ i l � owxK�es � v[v® 8s�µCµPv[uquI�W Uv � s�pUv[uIy[l|x { v[� { sOp8�Uy[vÆ�W UvPs i � v { n,l,�eows_x �
l|xUpr Us6µboq�¶y[s � �'l { v � �es { v � �Uuq� � � { s � � { v¸nOoqs_� � � sOp8v[u � }
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¦  Uv � sOpUv4uwoqxU¢Ås|�Æ�W 8v
¢ { v[l,���6�_�_¹r�Ol|xA¯ { l|xUy4o � y4s�v�l { �W U¡]�'l � v
�9s { �W 8v
v4n_v4xI�Ê@ � �6�|�,�W Al|xOÇ
xUo³n_v {�� l { j µ�l � s_xUvHs|�3�e Uv { v�l � s_x � �9s { �W UvK�t� z �\�O¯��_¹
n_v[uqsOy4oq� jr� sOp8v[u { v4uwv[l � vKl|xUp\l|u � s
� { s�n�oqpUv[p��e Uv � s�pUv4ux@ � x'l � v�~ �8¯��_¹_{�µQµQµ�} � ���_¹ � o � �Uu�l,�eows_x�}ùs { ¢]�¸} ¦  Uv � sOp8v[u%n_v {�� oqs_x��W 'lE�
§Q� � v[pGowxZ�W Uo �X� �W�Up j µ®l � �t� z �S�O¯��_¹Å�_�O}q�|}Ð�8} ¦  Uo � � sOpUv4u>o � i l � v4pGs_xGlÅ� { v4n�oqs_� � n|v { Ç
� oqs_x�~��t� z �1¨-v {�� ows|xÑ�_{ � v4v^�® 'l|�8�ev { �|�¸}m§©�mvÎÖO�ev[xUp � �es�Ê]� � � pUv[�8�e Al|xUpGy[s|x � o � � � s|�Æl
pUv¸��l|oquwv[p � sOpUv4uUµ¶oq�e �l|�U� { s�ÖOo � l,�WvQpUo � v4x � oqs_x � s|���|�_�/ír��ÊI� � � } ¦  Uo � pUv¸��l|oquwv4p � s�pUv[u%o �
xUv � �Wv4p�owx � owp8v�l,xÅv¸Ö��ev[xUpUv4p � s�pUv4uUµ¶ Uowy� � Ul � l,�U� { s�ÖOo � l,�evQpUo � v[x � ows_x � s,�>¹I�|�/í Ë_Ë � � � }
¦  Uvhv¸Ö��Wv4xUpUv[p � s�pUv[u�µ®l � � { s6n�owpUv4p � l|owx8u j �es\l,y[y[s �h� sOpUl,�Wv��e Uv1���_�_¹1�8l|x.¯ { l|xUy[o � y4s
v�l { �W 8¡��Ul � v � o � �Uu�lE�Wows|x � l|x8p#l � l i �8Ï:v { ·4s_xUv��9s { �W Uv � o � �Uuwl,�Woqs_x � µ¶oq�W Ñv4oq�W 8v {�� s_� { y[v �
s {�� ��lE�Wows|x � y4uws � vD�Ws��e Uv�v[p8¢_v�s|�)�e Uv�pUv¸��l|oquwv[p � s�pUv[u } ¦  Uv � s�pUv[u«@ � � l,owx\o � � { s6n_v � v4x]�
o � �W Ul,� � s { v { v�l|uqo � �Wowy � l,�Wv { owl|u�� { s_�:v { �eowv � µPv { v�l �e� ow¢_x8v[p��esSowx8pUoqn�owp8�'l|u3¢|v[s_uqs_¢_owy
�8xUoq� �
Is�¶ßWÜ�w�â'ã¸ß¸�'�|�_�I�|lO�%�|�_�I� i �%�|�_�_�,yæR } � u � sU�U�e Uv � s�pUv[u�xUs6µdowx8y[uw�8pUv � �es_�:s|¢ { l|�8  j l|xUp � lE�Wv¸Ç
{ owl|u�� { s_�:v { �eowv � s|�)µ®l,�Wv { �9s { �W 8v�£3l,y[oqÌUy
«ty[v[l|xGl|xUp1�W Uv��8l|xS¯ { l|xUy[o � y4s���l j } ¦  UvDs,�W Uv {
l|p8n,l|xI�Wl|¢_v�s|���W Uv�xUv4µ � sOp8v[u%o � �W 'lE�®o³�®o �P� �Ws { v[p�oqx�l|x�¤�� { v[vXp'l,��l i l � vHI©Û?g\ã¸á-Ý|ä³éw�8�|�_� Ë RM�
l|xUpr¡]�Uv { j { s|�8�WoqxUv � µPv { vKpUv¸n_v4uws_��v[p iIj �W UvH�X� z �Å�es � s { vmv�l � owu j l|y4y[v ��� o³� � n,l|uq�Uv � }

¦  Uvh�t� z �#�O¯��_¹ � s�pUv4u�y { s �e�K� v[y¸�Woqs_x � l|y { s �e� �W 8v��U�P¨ i l � owx � �3l,uws_xU¢��e Uv^uwowx8v � � ���X�
l|xUpS� �  Us6µ¶xGoqx\¯3oq¢_� { v��O} Ë ��l { vK� { v � v[xI�Wv4pAoqx\¯�ow¢_� { v�ÊU}q�Dl|xUpSy[l|x i vDy4s � �'l { v4p1�esh�W 8v
s|�e Uv { �ÃµPs � sOp8v[u � � { s � �® Ul|�8�Wv { �O} ¦  Uv � s � � � � { o � oqxU¢�pUoqÏ:v { v[xUy4v i v4�ÃµPv[v4x��e Uv^�t� z �
�8¯��|¹Ål|xUp1�W Uv�s,�W Uv { �ÃµPs � s�pUv[u � o � x8s|�toqx1�W 8vDn_v4uws�y[oq�eowv � µ¶o³�W Uoqx"� i �8� { l,�W 8v { s|�8� � owpUvHs|�
�W 8v i l � oqx � }h�1�Uy� ���l � �ev { i l � v � v[xI�Hn|l,uw�Uv � l { v�xUs6µð�9s_�8xUpAl,� �  'l|uquws6µÔpUv[�O�W  � }hÚ!oq�e Uowx
�W 8v i l � oqx � �e Uvmn_v4uws�y[oq� j ¢ { l|p8owv[xI� � l { v�xUs6µ � �Wv[v4�:v { l,xUpZn|v { j � uws6µbn,l|uq�Uv � ~���®@
=�N�!à�Þ����
l { v � l,owxUu j uwo � o³�Wv[pÑ�Ws1�W Uv �  'l|uwuqs6µ®v � ���,�_� � v¸�Wv {e� } ¦  8v�pUv[�8�e �s|�Q�W Uv i l � oqx �D{ v � l|owx �
� o � oqu�l { � i �8�m�W Uv �  'l|��v
s|�P�e Uv
µ®v � �ev { xAv[p8¢_v�s|�P�e Uvh�®�U��v { �eowxUs i l � oqxA Ul � l|u � s�y� 'l|xU¢|v[p
� oq¢_xUo³Ì'y�l|xI�eu j }���owxUy4vÆ�e UvÆn|v[uqsOy4oq�Woqv � µ¶o³�W UoqxH�e Uv i l � oqx �  'l�n_v®s|xUu j y� Ul|xU¢_v4p � uqow¢_ I�Wu j � { s � �W 8v
� { v4n�ows_� � � s�pUv4u:n_v {e� ows_x"���W Uvt��l � �Wv { i v[p { sOy � owxUy { v�l � v[p��e Uv i l � owx%Ù i l � v � v4xI�Qo � �:v4p'l|xUy4v|�
µ¶ Uoqy� Go � � s { vKy4s_x � o � �ev[xI�tµ¶oq�e \�W 8v �  Ul { �Ux8v �e� s,�)�W Uv i s_�Ux8p'l { j oqx\�W UvD�t��� Ë k � s�pUv[u
~M�® Ul|�8�Wv { �_�¸}
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¦ sh� � vK�e UvH�t� z �1�O¯��_¹ � s�pUv[u:µ¶oq�W r�W 8v�ÌUxUoq�ev¸ÇÃp8oqÏ:v { v4xUy[v�y4sOpUv,�%§®¡]�Uv { owv4pZ�e Uv � s�pUv[u��es
v¸Ö�� { l|y¸�tn,l|uw�Uv � s_xÑlh¢ { oqp1µ¶oq�e Gl\���|� � � �'l|y4owxU¢U}t�®v[y[l|� � v
s,�-y[s � �U�8�Wl,�Woqs_x1uqo � oq�Wl,�Woqs_x � �
�W 8v � uws6µPv � ��n|v[uws�y[o³�Woqv � oqxS�W Uv � sOpUv4u�µPv { vhoqxUy { v�l � v[pÑ�Wsrl � oqxUo � � � �]Ç©µ®l�n_v�n_v[uqsOy4oq� j s|�
�|�_� � Ù � } ¦  Uv � uws6µPv � ��£3Ç©µ®l�n_v�n_v4uws�y[oq� j µ�l � É|¹I� � Ù � }
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¦  UvH�Wv[uqv � v[o � � oqy�£3Ç©µ®l6n|v�p'l,�Wl { v[y[s { pUv4p\owxZ�W UvD�U�P¨f 'l � i v4v[x �  Us6µ¶x\�Ws i v � v4x � o³�Woqn|vH�es
�W 8vHp8v[v[� i l � owx � � { �Uy¸�W� { vÅ~ �® 'l|�8�ev { �_�Î}Pþ�v { vH§ � o � �Uu�lE�Wvt� { s_�'l|¢_l,�Woqs_x�s|���W Uvm�Wv4uwv � v[o � � owy
£3Ç©µ®l�n_v��W  { s_�U¢_ .�e Uv��X� z �C�O¯��_¹ � sOpUv4uPoqx#�W 8vZ�U�P¨ { v4¢_ows_x��Ws � v4v� Us6µÍo³��y4s � �Ul { v �
�Ws.�e UvSs i � v { n,l,�Woqs_x � l|x8pa� { v¸nOoqs_� ��� o � �8u�l,�eows_x � } ¦  Uv � ow·4vGs|�m�W Uv � s�pUv[u�� � v4p!owxN�W 8v
Ì'xUo³�WvÎÇÃpUo³Ï�v { v[x8y[v � o � �8u�l,�eows_xrµ�l � �_�|�uí�� Ë �Áí.�|� � � µ¶oq�e  � s { vK�e 'l|x × ¹_�  Ë í°�6� ï ¢ { oqp
��s_owxI� � } � � owx°� { v¸nOoqs_� ��� o � �Uuwl,�Woqs_x � p8v � y { o i v4p?oqxN�® 'l,�8�Wv { ��� � � { v �e� ÇM� { v4v � � { ��l|y4v\l,xUp
l i � s { i owxU¢ i s_�UxUpUl { j y[s_xUp8oq�Woqs_x � µ®v { v�� � v4p"��l|xUp^l�¯ � �:s_x8¢_vk° i s_�8xUp'l { j u�l j v { µ®l � l|�U�Uuqowv[p
�Ws � owxUo � oq·[v { v4ÈUv[y4�eows_x � � { s � �e Uv � s�pUv[u i s_�Ux8p'l { oqv � }h§ÃxUy4uw�Up8v[pAowxÑ�W Uv � o � �Uuwl,�Woqs_x\µ®l �
µ®l,�Wv { ~M�]ÇMµ�l�n_vtn|v[uqsOy4oq� j �8}Ð� � Ù � �¸� i �8�QxUs,���W Uvt�es_��s_¢ { l,�U  j s { l,�e�ev[x]�'l,�eows_x�} � �QÌUn|vm¢ { oqp
��s_owxI� � ��v { µ®l6n|v[uqv[xU¢|�e "�3� { v[¡]�Uv[x8y[owv � �8���Ws1�8}ùÉ1þ�·^µPv { v � o � �Uuwl,�Wv4pGµ¶oq�W  � owxUo � l|u�¢ { owpOÇ
pUo � ��v {e� ows_x1v4Ï:v[y¸� � �>l,xUp\�W 8v { v � �Uu³� � µPv { v
y[s � �'l { v[pSoqx1�e Uv
�8}³�D�Ws��8}��hþ�·��'l �e� i l|xUp"} ¦ s
� sOpUv4u�lh�Wv4uwv � v[o � � owy��Uu�l,xUvKµ®l�n_v|��§�� � v[pÑlhpUo � yDs|�)��s_oqx]� � s|� { y4v �m� �Ul|y[v4pC�_}��|� � � l,�'l { �
owx��W 8v1pUv4v[��v � �� Us � s_¢_v4xUv[s|� � u�l j v { s,�t�W Uv � sOpUv4uM}?¤-l|y� Òy4s � � { v ��� oqs_x'l|uQ��s_owxI� � s_� { y4v
 'l|prl z l|� ��� o�l,x��U�Uu � v �  Ul|�:v,}-£ { v4n�oqs_� � � sOpUv4uwoqxU¢Ks,���e Uvt�Wv4uwv � v[o � � owy�µ�l�n_v � ~ �® 'l|�8�ev { �|�
�  8s�µPv[pA�W 'lE�Ks { owv4xI��l,�eows_xSs,�P�e Uv�owxUy4s � oqxU¢��Uuwl|xUv�µ®l�n_v^ 'l � n_v { j uwo³�e�euwvDoqx8È'�Uv4xUy[v�s_xÑ�W 8v
i l � owx { v � �:s_x � v|�)�e Uv { v4�9s { v�§�xUs6µÍ� � v[p°l\ Us { ow·4s_xI��l|uÆ�Uuwl|xUvhµ®l�n_v,} ¦  Uv � o � �8u�l,�eows_xGµ®l �
��v { �9s { � v[p�s_xr�W UvH��owx]�OÖ�y[uq� � �ev { l,�Q�e UvH�®v {�� v[uqv j �Ov4o � � s_uqs_¢_oqy�l|u%�>l i s { lE�Ws { j }
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¦  Uv { v � �Uu³� � �9s { �e Uv�s i � v { n|v[p1l|xUpr�W Uv � o � �8u�l,�ev[p�� { l�n_v[u Ç©�eo � v { v � oqpU�'l|u � l { vm� { v � v[xI�Wv4p\oqx
¯3oq¢_� { v�ÊU}Ð�O} ¦  Uv�s i � v { n_v4p.� { l�n|v[u³ÇM�Wo � v { v � oqpU�'l|u � ~ { v4p%��µPv { v�l�n_v { l|¢_v4pCs�n|v { l|uwu-v4n|v[xI� � }
¥ v � �8uq� � � { s � � { v4n�ows_� �H� o � �8u�l,�eows_x � ~�s_��v[x � j���i s_u � �ml { v
�9s { v¸n_v[xI�KÊ.~�¯3ow¢|� { v^�O}Ð�_�Î��l,xUp
{ v � �Uu³� � µ¶oq�e ��W UvH�t� z �r�8¯��|¹ � s�pUv[u-~ i u�l,y � ��l { vm�9s { �W 8vH 8s { oq·[s_xI��l,u��Uuwl|xUvtµ®l6n|v � o � �UuwlEÇ
�Woqs_x"} ¦  Uv � v�l � � { v � v4x]� � � l|pUvDs|x\�W Uv � j xI�W Uv¸�Wowy � µPv { v
s i ��l|oqxUv[p1owx\�e Uv � l � v � l,xUxUv {
l � � { v4n�ows_� � u j pUv � y { o i v4p1oqx1�® 'l|�8�ev { �O} ¥ v4u�l,�eoqn_v�l � �Uuqoq�e�UpUv � �9s { �W Uv�s i � v { n_v4pGl|xUp � o � Ç
�Uuwl,�Wv4pAµ®l�n_v4�9s { � � l { v �  8s�µ¶x#owx.¯�ow¢_� { v�ÊU} Ë }r£ { v � v[xI�Wv4p.n|l,uw�Uv � l { v { v[uwl,�Wo³n_v
�Ws � ��lE�Wows|x
�6É_¹O�Uuws�y�l,�ev[p � s_�8�W Zs|���W UvH�®�8�:v { �WoqxUs i l � owx�~ � v[vH¯3ow¢|� { v���} Ë �Î}

¦  Uv { v � �Uu³� � � { s � �e Uv � o � �Uu�l,�eows_x�µ¶oq�e a�W UvA�t� z �!�8¯��|¹ � s�pUv[u �  Us6µ �e Uv � oqx]� � s_oqp'l|u
� oq¢_x'l|uPl|y { s ��� �W Uv i l � oqx � l|xUp i l � v � v4x]� { owpU¢|v|�)l � s i � v { n_v4p?oqx#�W 8v�p'l,�WlGl|xUpC� { v4n�ows_� �
� j xI�W 8v4�Woqy � } � � � { v4n�oqs_� � u j pUv � y { o i v[p�oqx��® Ul|�8�Wv { ���]�e Uvt�X��� � sOp8v[u i v4�e�ev { � lE�Wy� Uv � �W 8v
s6n_v { l|uquUn|l { o�lE�Wows|x�l|xUp { l,xU¢_v¶owx
�W 8v�l � �Uuqoq�e�UpUv � l|xUp�� { l6n|v[u Ç©�Wo � v { v � owpU�Ul|u � � i �8�)�W 8v �  'l|��v
s|�>�W 8vHs i � v { n_v4pZ�eo � v { v � oqpU�'l|u � l|xUpZl � �Uuqoq�W�8pUv � o � i v4���Wv { � s�pUv[uqv[p iIj �e UvH�t� z �hn_v { }P�
� sOpUv4uM} ¦  Uv �  'l|��vDs|�)�e UvK� { l�n_v4u³Ç©�eo � v { v � owpU�Ul|u � s i �Wl|owxUv4p\µ¶oq�e 1�e Uv
�t� z �S�O¯��_¹ � s�pUv[u
o ��� o � oqu�l { �Wsh�e UvK�t� z �Zn_v { }X� � sOp8v[uM}�þ�s6µ®v¸n_v { ��l|x\o � �:s { ��l|xI�¶pUo³Ï�v { v4xUy[v i v¸�Ãµ®v4v[xG�W 8v
�ÃµPsD�X� z � � s�pUv[u � o � �e 'l,�)�e Uv¶�t� z ���8¯��_¹ � s�pUv[u { v � �Uuq� �)�  Us6µÒowxUy { v�l � v[p��Wo � v { v � owp8�'l|u �
�W Ul,��l { vÅx8s�µ y4uws � v { �Ws\�e UvÅs i � v { n,l,�Woqs_x � } � u³�W Us|�U¢_ Ñ�W Uv�y� Ul|xU¢_vho �H� � l|uwu ��o³�Ko � oqx��W 8v
{ oq¢_ I�HpUo { v[y4�eows_x�l|xUp#y�l|x i v � v[v4x�l|y { s �e� i s,�W  i l � owx � s_x#l|uwu)�e  { v4vÅ� { s|Ì'uwv � } ¦  Uv � v�l,x
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Data - all events (bp 0.1 0.5 p 2)

EVT4 UCB 250 m grid, vsmin=1 km/s

EVT4 USGS 125 m grid, vsmin=0.52 km/s

SF06 USGS 125 m grid, vsmin=0.50 km/s
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�W 8v � vAp'l,�WlCy�l|x i vÑ� � v[p owx � s � v4x]���ev[x � s {r� �e�UpUowv � �ml � oquwuq� � � { l,�ev[paowx<¯3oq¢_� { vG¹8}³���|l8�
µ¶ Uoqy�  �  8s�µ � �W Uv { v � �Uu³� � s|�ml � s � v4x]�
�ev[x � s { owxIn_v {e� oqs_x°� � oqxU¢#lÑ�Wo � v�pUs � l|oqx.µ¶ Us_uqv
µ®l6n|v4�9s { � � v¸�W Us�pUs_uqs_¢ j I¯�mß�ãxM�ã¸ßît�r¶ÜEÞ^ÝON�ÜSP)èxwzy[�"�6�|�|ÊOR } � { s i � � � � s_uw�8�eows_x�o � s i ��l,owxUv4p
� � owxU¢tpUl,��l�� { s � � � �Wl,�Woqs_x � �|owx8y[uw�8pUowxU¢�p'l,�Wl�� { s � �\«��®�X} ¦  UvPµ�l�n_v¸�9s { � ÌU�-l,�)�S«m���.o �
s_�8� � �Wl|xUpUoqxU¢Kµ¶o³�W �l��_�O}ÐÉÍÌðn,l { o�l|x8y[v { v[p8�Uy4�eows_x"} ¦  Uvml|pUp8oq�Woqs_x^s|���S«m���Ò�WsH�W UvXv¸ÖOo � �Wowx8¢
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¦ s^�9� { �W Uv { pUv � s_x � � { l,�Wvt�e Uv�y[s_x � o � �Wv[x8y j s|���W UvK�S«m���!p'l,�Wl8�8µPvDl,u � s �  Us6µd�W 8v { v � �Uuq� �
s|�"l � oqxU¢_uqv � ��lE�Wows|x � s � v[xI�)�Wv4x � s { owxIn|v {e� ows_xh� � oqxU¢Hs_xUu j �S«m���X��l|xUp��W Uv�y[s � �'l { o � s_x
s|�
�W 8vXy[s {e{ v � ��s_xUpUoqxU¢ � j xI�e Uv4�eowyt� { v[pUoqy4�eows_x � µ¶oq�e h�e Uvml|y¸�W�'l|u�p'l,�WlDl,�P�W Uv��9s_� { s|�W Uv { ��k��O¬
� �Wl,�Woqs_x � ~�¯3ow¢_� { vt¹O}q��� i �¸} ¦  Uv � owxU¢_uqv � �Wl,�Woqs_x � s|uw�8�eows_x { v � �8uq� � oqxZl�x8v�l { u j oqpUv[xI�eowy�l,u:�9s�y�l|u
� v[y� 'l|x8o � � � i �O�tl � uqow¢_ I�eu j uwl { ¢|v { ���|¨tkfy[s � ��s_xUv[xI��l|x8p � y[l|u�l { � s � v[xI�[�8µ¶ Uowy� 1o � xUs,�
�UxUuqo � vms|�W Uv {Q� oqxU¢_uwv � ��lE�Wows|x�owxIn_v {e� oqs_x � }
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�Uuqv � v[xI��l { j y[s_x � � { l|owxI� � �9s {P{ v[¢|ows_x'l,u�y { � � ��l|u:l|xUpÅ�U�U��v { � l|xI�Wuqv � � { �Uy4�e� { vX�es�u�l,xUpOÇ i l � v4p
i { sIl|p i l|x8p � ��lE�Wows|x � ��l � µPv[uwu3l � �9s { �W Uv � �W�Up j s|�Æv�l { �W 8¡��Ul � v � l,uws_xU¢^�W Uv
�8l|x � x8p { v[l �
��l|�Uu³� � j � �ev � }G�®� {�{ v[xI�eu j ���W Uv j l { v^xUs_o � owv { �e 'l|x { v[y4s { p � � { s � uwl|xUpOÇ i l � v[p � ��l,�eows_x � � � s
�W Ul,��s_x8u j { v4u�l,�eoqn_v4u j uwl { ¢|vXv4n|v[xI� � y[l|x i v � �8y[y[v �e� �9�Uuwu j l|x'l,u j ·[v4p"} � � µ®vm 'l�n|v � v4v[x"�U�e Uv { v
l { v1�ÃµPs � s_� { y[v � s|��owxUy { v[l � v4pNxUs_o � v|´ � ow¢_x'l,u³ÇÃ¢|v[xUv { l,�ev[p°xUs_o � v\pU�8v\�Ws { v4n|v { i v { l,�Woqs_xNoqx
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�Woqs_xhl|u � sK� { s6nOoqpUv � l|xÅs|�U�:s { �W�8xUoq� j �esK�9� { �W Uv {P� �W�Up j �e UvX¢|v[xUv { l,�eows_x^s|� � �Uy� �owxO� { l|¢ { l�nOo³� j
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è
ß]`B\Eè)ÝON�¨î� g%ãQN
N�ãop[èMã¸ßt~M�|�|�I�_�¸}



�|�

MOBB

MOISE

122˚ 30'W 122˚ 20'W 122˚ 10'W 122˚ 00'W 121˚ 50'W 121˚ 40'W
36˚ 30'N

36˚ 40'N

36˚ 50'N

37˚ 00'N

37˚ 10'N

10 km

¯3oq¢_� { v¶¹O}q�_´3��sOy[l,�Woqs_x�s|�"�W 8vt�S«m���?l|xUp��S«t§ª�8¤ � �Wl,�Woqs_x � owxh�1s_xI�Wv { v j ��l j �U��l|uqoq�9s { xUo�lO�
l|¢Il,owx � � � v�lEÈ'sOs { l|xUpZu�l|xUp��es_�:s|¢ { l|�8  j }Æ¯�l,�Uuq�QuqowxUv � l { vm� { s � �W 8vD��l,uwoq�9s { xUowlDktoqn�o � ows|x�s|�
�1oqxUv � l|xUp z v[s_uqs_¢ j p'l,�Wl i l � v|}Æ�S«m���!o � uqsOy[l,�Wv4prl,��l�µ�l,�ev { pUv4�8�W Zs|�P�6�_�_� � }
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(a)

(b)

¯3oq¢_� { v®¹8}Ð�O´�~�lI��£) Us,�Ws�s|�:l z � { l|uq�
�Q� z Ç�� ¦ k � v[o � � s � v¸�Wv { owx��e UvQ� j v { u j ¨Æl|�8uq�¶~�� ² �U�¸}
�O Us6µ¶x\l { vm�W 8v�n,l { ows_� � y[o { y[�Uo³� i s_l { p � s|xZ�e Uv � owp8v � l|xUpr�W Uvm�Ws|�1s|���W 8v � v[x � s { �Ul|y � l|¢_v|}
¦   { v[vDs,���W UvKxUowx8v i l,�e�ev { oqv � � � v4p iIj �e UvHuwv4n|v[uqowxU¢ � j � �ev � l { vHs_xZ�W UvHuwv¸�
��� { s_xI�tl|x8p1�W 8v
� j � �Wv � y4uws�y � o � s_xC�e Uv1y4o { y[�Uo³� i s_l { p�s_x��W Uv { ow¢_ I��} ¦  8v � v[o � � s � v¸�Wv {�� l { vroqx��e Uv ì
� v4��l,u �  Uoqv[uqpUv[p°y[s_xI�Wl|owxUv { � s|�UxI�Wv[p°s_x°uwv¸n_v[uqowxU¢G¢|o ��i l,u � oqxC�W UvZy[v4x]�ev { }=~ i ��£) Us,�WsÑs|�
�W 8vt�Woq�Wl|xUoq� � � { v �e� � { vmn_v �e� v4u>y[s_xI��l,owxUoqxU¢D�W 8vH�Q� z ÇW� ¦ kôl|xUp { v � �eowxU¢
s_xZl ¹ �Hy � �e Uowy �
i v[pÒs,� � owuwx�p { owv4p?Ì'xUv � l,xUpNs_x°�W UvZy[s_x8y { v¸�Wv1�Uowv { lE��� ² �:�)�9s { �e Uv1�8� { ��s � v1s|�tx8s_o � v
y[s � �'l { o � s_x � ~��X}'��  {  'l �h� v { v¸��l|uM}³� � l|x]� � y { oq�8�¶owx�� { v[�'l { l,�eows_x"�U�|�_�_¹_�¸}
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STS-1

¯3oq¢_� { v-¹O} Ë ´��®s � �'l { o � s_x�s|�8� j �Uoqy�l|u i l|y � ¢ { s_�8xUpDxUs|o � vÆ£Æ�8kÒuqv4n|v[u � s i � v { n_v4p iIj �W Uv®�Q� z Ç
� ¦ k l|xUp!�W UvGy4s,Ç � oq�ev[p � ¦ �]ÇW�Í@ � oqx!�e UvA� ² �Òn|l,�Uuq�[��~�lI� i v¸�9s { vAl|x8pf~ i ��l,�
�Wv { oq�� Ul|p
i v[v[xÒowx � ��l|uquwv[pCoqx°�e Uvr�Woq�Wl|xUoq� � � { v ��� � { v\n_v �e� v4uM�¶l|�8� { s_� { o�lE�Wv[u j oqx � �8u�l,�ev[p?l|xUpÒ�8� { ¢_v4p
µ¶oq�e bl { ¢_s_x<¢Il � } ¦  Uv�u�l { ¢_vGp'l �  Uv[pbuwowx8vÑl|xUp!�W Uv � s_uqowp!uwoqxUv � l { vG�W Uvíä y[s � ��s_xUv4x]�
l|xUp? Us { ow·[s|x]�Wl|u�y4s � ��s_xUv4xI�Å£Æ�8k¦@ � � { v � �:v4y4�eoqn_v4u j �Ql|xUp��W Uv � � l|uqu�p'l �  Uv[pNuqowxUv � l { vr�W 8v
� ¦ �]ÇW��£Æ�8k¦@ � }1¬�s|�ev^�e 'l,�H�W Uv��Q� z Ç�� ¦ k £P�Okúuwv4n|v[u � l { v^µ¶o³�W Uoqx ¹ �1p'�Ôs|���e Uv�� ¦ �IÇ
��£Æ�8k uwv¸n_v4u � lE��uws|xU¢\��v { ows�p � lE�
�Wv { owx � �Uu�l,�eows_x?~��X}3��  {  Ul �h� v { v4�
l|uM}³� � l|x]� � y { oq�8��oqx
� { v[�'l { l,�Woqs_x"�U�|�_�_¹I�Î}
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(a) (b)

(c)

¯3oq¢_� { v1¹8}øÊU´��S«m���úowx � ��l,uwu�lE�Wows|x � x'l|� �  Us|� � } ~�lI� ¦  Uv � v[o � � s � v4�Wv { �Ul|y � l|¢_vSo � i v[owx8¢
uws6µPv { v[p�oqx]�es��e Uv® Us|uwv i s_�8xUpUv[p i]j �e Uv�£�¨��.�Uow��v|�E Uv4uwp iIj �W Uv®l { � s|�8�W Uv ¥ «¶¨�½�ãQN'á©ÝON�Ý|}
~ i � ¦  Uv { v[y4s { p8owxU¢Ñl|x8p i l,�e�ev { j �'l|y � l|¢_v�o � i v4owxU¢Goqx � �Wl|uwuqv[p.oqx � oqpUvÅ�W 8v�� { l�µ¶u Ç { v � o � ��l,x]�
� s_�UxI��}N~�y6� ¦  8v ¥ «¶¨Ól { � ~ lE�
� { s_xI�Î�Do � y[s|xUxUv[y¸�WoqxU¢G�W Uv�y4� {e{ v[xI� � v¸�Wv { y[l i uqvÅ�WsG�W 8v
{ v4y[s { pUowx8¢ � j � �Wv � } ¦  UvDy4s_xUxUv4y4�es { s,���W Uv � v4o � � s � v4�ev { �'l|y � l|¢_vHs_xZ�W Uv { ow¢| ]��o � l|u { v[l|p j
owxr�Uuwl|y[v,}
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¯3oq¢_� { vô¹O}��O´ �\l �e� �:s � oq�eows_x p'lE��l8�Ñ�9s { �:s { �Woqs_x � s|�A�W 8vÔ�eo � v=�:v { ows�p �|Ê]Ù��_��Ù_�|�|�I��Ç
�8��Ù,� × Ù_�|�|� Ë � �  Us6µ¶owxU¢��W UvK� { s|¢ { v �e� o³n_v � v¸�e�WuqowxU¢�s|�3�W Uv � v4o � � s � v4�ev {e� } � ���:v { ows�p � uws|xU¢_v {
�W Ul|x��e Uvh� { v[vÅ��v { ows�p�s,���W Uv � v4o � � owy � v[x � s { �3�e Uv � l ��� ��s � o³�Woqs_xÑo � � { s_��s { �Wows|x'l|u3�es1�Woquq�
s_xG�W 8v^ 8s { oq·[s_xI��l,u3y[s � ��s_xUv4x]� � �>l|x8pA�esZ��v { �W� { i l,�eows_x � owxG¢ { l6n�o³� j s_xG�W 8v�n|v { �Wowy[l|u�y4s � Ç
��s_xUv[xI�[} ¦  Uv � l ��� �:s � oq�eows_x? 'l � �e Uv { v4�9s { v i v4v[x!y[s_xIn|v { �ev[p!�Ws�l|y4y[v4uwv { l,�Woqs_x=~
n_v { �Woqy�l|u
y[s � ��s_xUv4x]�[���S�!ä��ml|xUpG�eowuq�
~� Us { ow·4s_xI��l|u�y[s � ��s_xUv[xI� � ���S�\¬H���S�\¤Æ�¸} ¦  Uv^u�l { ¢_v � �Wv4� �
s_xS�e Uv� Us { ow·4s_xI��l|u�y[s � ��s_xUv[xI� � l { v�l �e� sOy4o�l,�ev[pSµ¶oq�e "´H����oqx � �Wl|uwuwl,�Woqs_x�~�p'l j �6�_�I�Î�"l|xUpA�|�
{ vÎÇÃy4v[xI�Wv { owx8¢S~9p'l j �_���O�%p'l j �|¹ Ë �¸} ¦  8v { vHo � l � � l|uwuqv {�� �Wv[�\s_x1pUl j � Ë ÊU��l �e� sOy4o�l,�ev[prµ¶oq�e 
lSuws�y�l,uF���:Ê  �I�\v�l { �W 8¡��Ul � v,} ¦  Uv�n|v { �eowy[l|u®y4s � ��s_xUv4xI�
p'l,�Wl\ 'l�n_v i v[v[x�pUv¸� { v[xUpUv4p i]j
� � i � { l|y4�eowxU¢\l { �Ux8xUowxU¢ Ë ¹1 8s_� { l�n|v { l,¢_vG~ ÁHÙ6Ç��6ÉZ Us_� {�� ��� { s � v�l,y� a��Ù_�Z 8s_� { p8� { l,�eows_x
� � s�s|�W Uv4prp'l,��l � l � �8uwv|���Ws i { owxU¢
s_�O�Q�W Uv�y[uqv�l { u j n�o � o i uwv��Wowp8v � ow¢|x'l|uM}
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¯3oq¢_� { v®¹8} × ´��®s � �Ul { o � s_xKs|��xUs_o � v { v4y[s { pUv[p�lE�Æ�S«m���Cl|xUp Ë s,�W Uv {�� �Wl,�Woqs_x � s,���e UvQ��k��O¬
xUv¸�Ãµ®s {�� ��s_x\�ÃµPs�p'l j � owxÑ�|�|�I��µ¶ Uv4xÑxUs � oq¢_xUo³Ì'y�l|xI��v�l { �W U¡]�'l � v � oq¢_x'l|u � µPv { v { v4y[s { pUv[p�´
lC¯�¡]�Uowv¸�{°Qp'l j ~ª��Ê Ë �¸�:l|xUpGlC¯ � �es { �Kj °QpUl j ~ Ë �|�I�¸�:l � l �e� v �e� v[p iIj �e Uv � v�l|x1µ�l�n_v
 8v[ow¢| ]�
{ v4y[s { pUowx8¢ � l,�tl�xUv[l { iIj ¬t« �X� i �Us j ��uws�y�l,�ev[prowx\�1s_xI�ev { v j ��l j } ¦  UvK�t� z �Z 8ow¢_ OÇPl,xUp
uws6µ�Ç©xUs_o � v � s�pUv[u � �9s { uwl|xUp � ��lE�Wows|x � l { v �  Us6µ¶x
owx i u�l|y � }�§ÃxUy { v�l � v[p
xUs|o � vPuwv¸n_v[u]�9s { �:v { oqsOp �
i v4�ÃµPv[v[x\�|�
l|x8pZ�|�_� � v[y|�8pU�Uvt�Ws
s�y[v[l|x�y[� {e{ v4xI� � l|xUp�oqx8� { l,¢ { l�n�oq� j µ®l�n_v � �%o � s i � v { n_v4p1lE�
�S«m���X�Ul � µPv[uwu"l � l,���e Uvmo � u�l|xUp � ��lE�Wows|x�¯ � ¥ �X} ¦  UvmxUs_o � vtuqv4n|v[u�l,�¶�S«m��� i v¸�Ãµ®v4v[x#���
l|xUp��|� � v4ymo � y[s � �'l { l i uwv¶�WsK�W Uvtuwl|xUp � ��lE�Wows|x ­ ��þH�Os|xUvts|���e Uvt¡]�Uowv¸�Wv � � � ��l,�eows_x � s|���W 8v
��k��8¬H}"��v[v�¯3oq¢_� { vK¹8}ù¹Å�9s { ¯ � ¥ �dl|xUpA� � «ØuqsOy[l,�Woqs_x � }t����lE�Wows|x ­ �®þfo � �|¹_� � � xUs { �e 
s|���S«m���X}�~�lI�P¨-v { �Wowy[l|u�y4s � �:s_x8v[xI�Ê{>~ i ��¬�s { �W Zy[s � ��s_xUv4x]�o{>~�y���¤-l � ��y[s � ��s_xUv4x]�[}
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¯3oq¢_� { v1¹8}ù�8´A�O��v[y¸� { � � s|�ty[� {�{ v[xI� � �:v4v[p ~��8xUoq� � l { vC~ �h� Ù � ��Ù|þ�·�� i l � v4pas_xal × É�ÇÃp'l j
��v { oqsOpGs,��y[� {e{ v4xI� � v4�ev { p'l,�Wl8} ¦  Uv��9s_� { pUs � owxUl|xI�m¢ { s|�U�Ñs|����v�l �]� y[s|owxUy4owpUv
� { v[y4o � v4u j
µ¶oq�e G�W Uv�� { v4¡��8v[xUy4owv � s|�P�W Uv�pUoq� { x'l,uM� � v � o³ÇÃp8ow� { x'l|uM��ÉEÇÃ 8s_� { l|xUp�¹EÇ© Us_� { y4s � ��s_xUv4xI� � s|�
�W 8vH¢ { l�n�oq��lE�Wows|x'l|u'�WoqpUv � }
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p'l j ��v { oqsOp �  Us6µ¶xSowxZ¯3oq¢_� { v�¹8}Ð�O} ¦  UvHy[s|x]�es_� { u�l i v4u"�UxUo³� � l { vm� { l|y4�eows_x � s,�3�W 8vKl�n|v { l,¢_v
pUv4x � o³� j p8o � � { o i �8�Woqs_x�s|���e UvDy4� {e{ v[xI�Xn|v[uqsOy4oq� j } ¦  8vD�Ãµ®sÅpUs � owx'l|xI� � lEÖOo � lZ~�y[v4xI�Wv { v[pGlE�
¹_� � l|xUpA�,Ê_� � �:oM}øv|}ts { �W 8s_¢_s_x'l,u>�esÅ�W 8v�y[s_xI�eowxUv4x]�Wl|u �  Uv4uq�W��l { v�l ��� s�y[o�lE�Wv[p1µ¶oq�W 1�W Uv � v � o³Ç
pUoq� { x'l,u��Woqp'l|u"y4� {e{ v[xI� � } ¦  Uv��W Uo { prpUo { v[y¸�Wows|x'l|u"��v�l � o �¶{ s_�8¢_ Uu j �'l { l|uwuqv[u:�es^�e Uv�y[sIl � �WuqowxUv
l|xUpZl|�8�:v[l {e� �Ws i v { v4u�l,�ev[p��Ws
�W 8vHp8s � oqx'l|xI�Qs�y[v[l|xry[o { y[�Uuwl,�Woqs_x"}
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�S«m���Nl,xUp�� � « �9s { �e UvXpUv4v[� ² � { owuqvQ§ � u�l,xUpÅv[l { �e U¡]�'l � v�s|�)�_�6ÙO� × Ù_�,�_�I��~x��� ×_ Ë {�pUv[�8�e 
Ê]�|� � � {)p8o � �Wl|xUy4v^�esG�S«m��� ¹I� � �Î} ¦  UvÅpUl,��l1l { v �  Us6µ¶x.oqx��ÃµPsS�'l ��� Ç i l|xUp � ´
�8}ù� Ë ÇÃ�8}q�
þ�·1l|xUp?�8}ù� Ë ÇÃ�8} Ë þ�·Z�es�v � �U Ul � oq·[v��W UvZx'l {�{ s6µ�Ç i l|xUp°y� 'l { l,y4�Wv { s,�X�W 8v { owxU¢_oqxU¢Gowx��W 8v
�S«m���=£3Ç©µ®l�n_v
p'lE��l8}��®uqv�l { u j n�o � o i uqvKoqx1�W 8v�uws6µPv { � { v[¡]�Uv[x8y jSi l|xUpÑl { vK�W 8v
£��:�'£ l,xUp
� £Òl {e{ oqn,l|u � }
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�Wv {D{ v � s6n,l|uÆs|�Q�W 8v
� { l|x � �9v { �9�UxUy¸�Woqs_xry[s_x � � { �Uy4�ev[pZ� � oqxU¢ÙD ¥ �U�!p'l,�Wl8}



�_�6�

0 5 10 15 20 25

Time (s)

MOBB._E

MOBB._N

MOBB._Z

B
ro

a
d

b
a

n
d

 G
ro

u
n

d
 V

e
lo

ci
ty

¯3oq¢_� { v°¹8}³��ÊU´ ktv[y4s_xIn_s_u³n_v4pð¢ { s|�UxUp n|v[uqsOy4oq� j { v4y[s { p � lE�.�\«��®� s|�Å�e UvN�,Ê]Ù_� Ë Ù|�|�_�I���� Ë  ¹ Ë �8l|x � xUp { v�l � ��l,�Uuq�Qv¸n_v4x]��~�uwl,��} Ë ¹8}ùÉ_¹_¹8�Ouws_x"}�Ç����O�|}Ð¹8�|�8pUv4�8�W 1� � � �¸}



�_� Ë

Tangential Radial Vertical

MHC Max Amp=8.02e-05 cm
VR=88.2

15.00 sec

BDM  Max Amp=3.35e-05 cm
VR=80.8

30.00 sec

BKS  Max Amp=3.71e-05 cm
VR=95.8

30.00 sec

CMB  Max Amp=2.27e-05 cm
VR=77.0

30.00 sec

MOBB  Max Amp=2.31e-04 cm
VR=92.8

15.00 sec

Strike=51 ; 142

Rake  =-18 ; -178

Dip   =88 ; 72

Mo    =3.86e+21

Mw    =3.7

Percent DC=82

Percent CLVD=18

Percent ISO=0

Variance=3.22e-11

Var. Red=9.10e+01 

Tangential Radial Vertical

MHC  Max Amp=8.02e-05 cm
VR=40.9

15.00 sec

BDM  Max Amp=3.35e-05 cm
VR=71.3

30.00 sec

BKS  Max Amp=3.71e-05 cm
VR=91.1

30.00 sec

CMB  Max Amp=2.27e-05 cm
VR=-3.0

30.00 sec

MOBB  Max Amp=2.31e-04 cm
VR=94.6

15.00 sec

Strike=44 ; 135

Rake  =-12 ; -174

Dip   =85 ; 78

Mo    =4.96e+21

Mw    =3.8

Percent DC=45

Percent CLVD=55

Percent ISO=0

Variance=6.44e-11

Var. Red=9.46e+01 
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owxZ¯3oq¢_� { vt¹8}³��ÊU}�~�lI�®§ÃxIn_v {�� oqs_x1� � owx8¢^Ê � ��l,�eows_x � s|���e UvH��k��8¬=l|x8p\�\«��®�f~���k����'� ² �:�
l|xUpÅ�Q�\�?l { v i l|x8pU�'l ��� Ì'u³�Wv { v[p i v4�ÃµPv[v[x��8}Ð�_�Hl|x8pÅ�8}ù�I�mþ�·a{U�1þt�Nl|xUpÅ�S«m��� i v¸�Ãµ®v4v[x
�8}ù�I�
l|xUp1�8}³�6�hþ�·6�Î}t~ i � ¥ v � �Uu³� � s|��oqxIn_v {�� oqs_xr� � oqxU¢hs|xUu j �S«m���X� �  8s�µ¶oqxU¢��W UvH¢_s�sOp�ÌU� �
s|���W Uv � owxU¢_uqv � �Wl,�Woqs_x � s|uw�8�eows_xÅ�es
�W Uv�s|�e Uv { ��k��8¬bµ®l�n_v¸�9s { � p'lE��l8}
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~ ¤3ÇMÚô� i s|�e�es � �¸}�¯%s|� {  Us|� {e� s|�-p'l,�WlG~ �_��Ç±�|Êh� ¦ �Q��µPv { v
� � v4pGowx\�e UvDy[l|uwy4�Uu�lE�Wows|x"} ¦  Uv
¡]�Uowv¸�Kl|xUp��e Uv � �Ws { �Dj pUl j µPv { v � v4uwv4y4�Wv4p i l � v[p�s_x��e Uv � ��v[y4� { l|u)µ®l�n_vÅp8v[x � oq� j ~M��Ú<k��
� v�l � � { v4p#l,���e Uv�xUv�l { iIj ¬t« ��� i �Us j ÊI¹_�|ÊI�O} ¦  Uv { vhµPv { vhxUs � oq¢_xUo³Ì'y�l|xI�mv[l { �e U¡]�'l � v �
{ v4y[s { pUv[pZpU� { owxU¢��e Uvm�Ãµ®s��Wo � vX�:v { ows�p � }

¦  UvH�S«m���Òn|v { �Wowy[l|u�y4s � �:s_x8v[xI�Qp'l,�WlDs_xrl�¡]�Uoqv4�Qp'l j �  Us6µblDxUs_o � v¾¯� ]� � �Ù°Æ�9s { �:v { oqsOp �
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i v4�ÃµPv[v[xZ�,�Dl|xUp��|�_� � �e 'l,�Æo � xUs|�P� { v � v4x]��owx��W Uv�u�l|x8p � ��l,�eows_x^p'l,�Wl8} ¦  Uv�s i � v { n|v[p���v�l �
l,���S«m���Òo � v¸n_v[x � � { s_xU¢_v { l|x8phµ¶owp8v { ~���v { oqsOp � �|��Çª�|�_� � �Æs_xÅl � �es { �Kj pUl j ��µ¶ 8v[x�oq�Æy[l|x
l|u � s i vts i � v { n|v[p\l,���W 8v�¯�l { l|uquws_xh§ � u�l,xUp ��� ��l,�eows_xr¯ � ¥ �X}'«tx��W Uvms,�W Uv {  'l|xUp��8�W Uvmx8s_o � v
l,���S«m��� i v4�ÃµPv[v4x<���\l|xUp.�|� � o � y[s � �'l { l i uwv
�es1�W 8vÅ¡]�Uowv¸�Wv � �
�®k��8¬ uwl|xUp � ��lE�Wows|x � }
¦  Uv { v � �Uu³� � l|u � s �  Us6µf�W Ul,�m�W Uv�xUs|o � vDs i � v { n|v[p.lE�K�S«m���=s_xAlr¡]�Uoqv4��p'l j �9s { �:v { oqsOp �
uws|xU¢_v { �e 'l|xh�|� � o � y[s � �'l { l i uqv®�Ws��W 8v�x8s_o � v�s i � v { n_v4p�l,�-�e Uv¶o � uwl|xUp � ��l,�eows_x�s_xhl � �Ws { �Dj
p'l j } ¦  Uv �  'l { � �  Us { ��Ç©�:v { oqsOpZy[�8�es|ÏAs i � v { n|v[pAl,�t�|� � owxZ�W Uv � ��v[y4� { � � �9s { �W UvHn_v { �Woqy�l|u
�S«m���Øy[s � ��s_xUv[xI�^s_x?l � �Ws { �Dj pUl j o � pUv4�ev { � oqxUv[p iIj �W Uvrµ®l,�Wv { p8v[�8�e "� � oqxUy[vrs_x8u j
uwoqxUv�l { µ®l6n|v � µ¶oq�e rµ®l�n_v�x]� ��i v {�� y4s � �'l { l i uwv�s {�� � l|uquwv { �W 'l,x��W Uv�owxIn|v {e� v�s|�>�W Uvtµ®l,�Wv {
pUv4�8�W Gy[l|xS¢_v4xUv { l,�Wv
lhpUv4�ev[y4�Wl i uqvD� { v �e� � { v � ow¢_xUl|u�l,�X�e Uv � v[l,È's�s { I4c\ãop�p[���6�|�_ÉaR }X§ÃxS�W 8v
owxO� { l|¢ { l�nOo³� j µ�l�n_v i l|xUp��"�W Uv�pUo³Ï�v { v[x8y[v i v4�ÃµPv[v[x#¡��8owv4�Hl,xUp � �Ws { �Dj �:v { ows�pGo � uwl { ¢|v { lE�
�W 8vQuws6µ®v { � { v4¡]�Uv[xUy4owv � �e 'l|x�l,�3�W UvQ Uoq¢_ OÇM� { v[¡]�Uv4xUy j v[x8p"�Iµ¶oq�W  � s { v®uws6µ�ÇM� { v[¡]�Uv4xUy j v[xUv { ¢ j
pU� { owxU¢ � �Ws { � � }

§ÃxÑ�W Uv � owy { s � v[o � �Ói l|xUp"�"�e Uv
�W  { v[v��:v[l �]� l { v
v¸nOoqpUv[xI� i v4�ÃµPv[v[x?�^l|xUp��6� � } ¦  Uv j l { v
s|�
�ev[xÅs i � v { n_v4p�owx��W Uv � ��v[y¸� { lK� { s � �e Uv � oq�ev � owx^�W Uv�£3l|y4oqÌ'y�l|xUp�l { v�l �e� sOy4o�l,�ev[p�µ¶oq�e h�W 8v
u�l { ¢_v � �es { � � owx��W Uvt�Os_�8�e Uv { x�«ty[v[l|xh�9s { �e UvXuqs6µ�Ç©� { v4¡]�Uv[xUy j �:v[l � ��µ¶o³�W ^�W Uv�uws�y�l|u � �Ws { � �
owxA�W UvÅ¬�s { �W C£�l|y[o³Ì'yh�9s { �e Uv � l|owxA�:v[l � �)l|xUp�µ¶oq�W A�W Uvhuws�y�l|u)µ¶oqxUp�µ®l�n_v�Ì'v4uwp��9s { �W 8v
 Uoq¢_ �� { v[¡]�Uv4xUy j ��v�l � Idc\ãop�p[���6�_�I�!{-cSãop�p[���6�|�_ÉaR }®«tx1l � �Ws { �Dj p'l j �%l�µPv[uqu�� { s_xUs|�UxUy[v4p
��v�l � o � � { v � v4x]�Powx
�e Uv¶owx8� { l|¢ { l�n�oq� j µ®l�n_v i l|xUp i v¸�Ãµ®v4v[xr�,�Hl,xUp Ë � � } � �9v4µ � s { v � � i �Wuqv
��v�l �]�¶� v4v � �Ws i vHl|u � s
� { v � v[xI�Xl,�¶uws|xU¢_v { �:v { ows�p � µ¶o³�W UoqxÅ�W Uv�oqx8� { l|¢ { l�n�oq� j µ�l�n_v i l|x8p"}

¦  Uv { v � �Uuq� � �9s { �W UvÅ�ÃµPsG Us { ow·4s_xI��l|u-y[s � ��s_xUv4x]� � µPv { v � o � oqu�l { l|x8p#�W Uv { v¸�9s { vhs_xUu j s_x8v
y[s � ��s_xUv4x]��~ ¤3Ç©Ú ��o �t�  8s�µ¶xÑoqxÑ¯3ow¢_� { v × }���}K§ÃxS�e Uo � y[l � v��e Uv { v
o � x8s��:v[l � s i � v { n_v4p#lE�
�S«m���?�9s { ��v { ows�p � uqs_xU¢_v { �e 'l|xr�,� � s|x�lD¡]�Uowv¸�®pUl j }Æ«txÅ�W Uv � �es { �Dj p'l j �O�W 8vXowx8y { v[l � v4p
xUs_o � v\l,�r�S«m���úo � � { v � v[xI�Zl|¢Il|oqx"} ¦  8v � oq¢_x'l|u�l,�Å�e UvSo � u�l,xUp � ��l,�eows_xÒ¯ � ¥ �Ío � v4n|v[x
� � { s_x8¢_v { �e 'l|x1l,���S«m���!l|xUpZoq�QvÎÖ��Wv[x8p � l,uwu:�e Uvmµ�l j �esZ���_�_� � }

¦  Uv �  'l|��v�s|�¶�W Uv�xUs|o � v � ��v[y4� { lGowx.�e Uv�owxO� { l|¢ { l�nOo³� j µ�l�n|v i l|xUp � v[l � � { v[p°l,���S«m���
o � oqx\l|¢ { v[v � v4xI��µ¶o³�W Zs i � v { n,l,�eows_x � � { s � � { v4n�ows_� � pUv4�Uuws j�� v[xI� � owxrµ¶ Uowy�  � v4o � � s � v4�ev {e�
µPv { v i � { oqv[p��UxUp8v { �W 8vtsOy4v�l|x�ÈUsOs { Iâ�%áÃãªh'â'ãQNAã¸áPÝ|ä³éw�U�|�_� Ë {AKXß�ÝS\EèÆã¸áPÝ|ä³éw�'�,�_�|ÊOR �8l � µ®v4uwu"l �
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µ¶oq�e ��W Uv4s { v¸�Wowy[l|u�� { v[p8owy4�eows_x � I KXß�ÝS\EèPã¸á®Ý|ä³éw�%�|�_�,ÊORM}
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Ú�v^y4s � �U�8�Wv4pA£P�OkØ�9s { �¸ÇÃ Us_� { uws_xU¢ � v[¢ � v[xI� � �9s { l|uwu��W Uv^l�n,l|owuwl i uwvD�S«m���ôp'l,�Wlr�8x]�eowu
D|�Uu j �|�_�,Ê�l,xUpKy4s � �'l { v4pm�W Uv { v � �Uu³� � �es��e UvP��Ú<k � v�l � � { v[pKl,���W Uv-xUv[l { iIj ¬X« �X� i �8s j � }
¦  Uv^��Ú<k o � y[s � �U�8�ev[pAl,�t�e Uv i �8s j � s_xUy4v
v4n|v { j  Us_� { l,xUpGoq� � v�l � � { v � v[x8v { ¢ j s|�-�W 8v
s�y[v�l,xrµ®l�n_v � owx¢à � Þ "æ# oqx��W UvH�8}ù�8�Hþ�·mµ¶owp8vt� { v[¡]�Uv4xUy jZi oqx � �W Ul,�¶y[s6n_v { �e UvH�8}ù� Ë �Wsh�8}øÊ
þ�· { l|x8¢_v|} ¦  8vDuws�y�lE�Wows|x�s|���W 8v i �8s j � y[s_x � owpUv { v4pSo �¶�  8s�µ¶xGoqx\¯�ow¢_� { v × } Ë }��®s � �'l { o � s_x
� ��v[y¸� { s_¢ { l � � �9s { l × ÇÃp'l j ��v { oqsOpb~ª�6�_Ù|�EÇW�6¹IÙ_�|�|� Ë �Kl { vZ� { v � v[xI�ev[pNoqxÒ¯3oq¢_� { v × }ùÊU} ¦  Uv
owxO� { l|¢ { l�nOo³� j ��v�l � y�l,x i vÅs i � v { n|v[pCowxA�W Uv�£P�Okú�Uuws|���9s { �W Uv^n_v { �Woqy�l|u®�S«m���fy� Ul|xUxUv4u
�W  { s_�U¢| Us_�8�¶�W 8v × Ç©p'l j �:v { oqsOp�~ ¯�ow¢_� { v × }øÊU�'�Ws_�1�'l|xUv4u
�¸} � { l,�W 8v {�� �UpUp8v[xSy� 'l,xU¢_vHs|���W 8v
owxO� { l|¢ { l�nOo³� j ��v�l � µ¶owp8�e .o � owxUp8owy�lE�Wv[pAµ¶oq�e Cl i uwl|y � uwowx8v|} ¦  8v � v4y[s_xUp��'l,xUv[u-� { s � �es_�
owx�¯�ow¢_� { v × }øÊ �  Us6µ � �W 8vZ��Ú<k � v�l � � { v[p°l,���e Uv�µ®v � �ev { x � s � � i �8s j ÊI¹_�I�,�8�-l|xUpC�W 8v
�'l|x8v[u � i v[uqs6µ �e Uv1��Ú<kÓlE�
�W  { v[vrs|�W 8v { xUv[l {e�  Us { v i �8s j � s { pUv { v[p i]j uws_xU¢|oq�W�8pUv|} ¦  Uv
� �es { � s i � v { n_v4pAs|xSp'l j Ë Ê_Êhµ®l � l|�8� { sIl,y� UowxU¢^� { s � �e UvDÚ<¬�Ú pUo { v4y4�Woqs_x"��l � �W Uv � v�l,x
µ®l6n|vSpUo { v[y¸�Woqs_x�y[s {�{ v � �:s|xUpUowx8¢A�es�v4xUv { ¢ j s|�X�e Uv1p8s � oqx'l|xI����v { oqsOp � v�l � � { v4pNl,� i �8s j
ÊI¹_�,Ê]�Dowx��W 8v � v[y[s|xUp\ 'l,uq��s|��pUl j Ë Ê_Ê { l|x8¢_v[pr� { s � �|É_��òQ�Wsh�|�_��ò¶� { s � ¬�s { �e "}Æ§ÃxUy { v�l � v[p
v[x8v { ¢ j s|���W UvÑ�6�EÇ±�|� � s�y[v�l,x�µ®l�n_v � s_x�p'l j Ë Ê|ÊAy[l|xC�W Uv { v¸�9s { v�Ì {�� � i v � v[v4x?s_x i �8s j
ÊI¹_�_�|�8��l|x8p�uwl � �ms|x i �Us j ÊI¹_�8�|�_} ¦  Uv^l {�{ oqn,l|u�s|�-�W Uv � v�µ�l�n|v � lE� i �Us j ÊI¹_�,Ê]�Åy[s_oqxUy[oqpUv �
µ¶oq�e Z�e Uv�owxUy { v[l � v�s|���W UvHowx8� { l|¢ { l6n�o³� j � ow¢_x'l,u"s_x\�S«m���X}��®�Us j ÊI¹|�|Ê]��o � �W 8vHy4uws � v � �Xs_x8v
�WsZ�\«��®�X�"uws�y�lE�Wv[p\s_xUu j � Ë � � �es��W Uv�Ú ~ � v[v^¯3oq¢_� { v × }³���¸} ¦  Uv
��l|y¸�t�W Ul,�t�W 8v�l {e{ oqn,l|u
s|�P�W Uv�s�y[v�l,x�µ®l6n|v � y[s_oqxUy[oqpUv � µ¶oq�e �oqxUy { v�l � v�s|�®�e Uvhoqx8� { l,¢ { l�n�oq� j � oq¢_x'l|u�y4uwv[l { u j �Wv4uwu � � �
�W Ul,���W 8vtowx8� { l|¢ { l6n�o³� j µ�l�n_v � s i � v { n_v4pZl,���S«m���NpU� { owx8¢D�W Uo � �Wo � v���v { oqsOp�l { vt� { o � l { owu j
uws�y�l,uwu j ¢_v4xUv { l,�Wv4p"} ¦  Uv � l � v�y�l|x�¢_v[x8v { l,uwu j\i v�s i � v { n_v4p.�W  { s_�U¢_ Us|�8�m�W Uv^pUv4�Uuws j�� v4xI�
l|xUp��9s {Q� �Ws { � � l {e{ o³n�owxU¢D� { s � p8oqÏ:v { v4xI�Xl,·[o � �8�W  � }

¦  UvÆx'l {�{ s6µ.��v�l �]� s i � v { n|v[p i v4�ÃµPv[v4x��6�¶l|xUpKÊI� � oqx��e Uv � v[y4s_xUpK 'l|uq�Os|�8p'l j Ë Ê Ë l|xUpKv�l { u j
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s_xhp'l j Ë Ê|ÊDy[s {e{ v � ��s_xUp^�Ws
l|x�����¹  � � xUp { v�l,xUs|�>§ � uwl|xUp � ~ � uwv[�O�Wo�l,x^§ � u�l|x8p � �-v�l { �W U¡]�'l � v
l|xUpÑ�Ws1l|x ���"¹  Érv�l { �W U¡]�'l � v^owx ¦ l|o³µ�l,x"}hÚ�vÅl,u � s � v[v�lrpUo � ��v {e� v[p � µPv[uwuÆl {�{ o³n|l,u3µ¶oq�e 
�6ÉEÇ±�|¹ � ��v { ows�p � i v¸�Ãµ®v4v[x�p'l j � Ë Ê]�rl|xUp Ë Ê × }�Ú�vh�9s|uwuws6µPv[pÑ�W Uvhl|�U� { sIl|y� �pUv � y { o i v[p.oqx
�¶ßWÜEÞ
è
ß]`B\EèKÝON�¨ � g'ãQN
N�ãop[èMã¸ß Iù�,�_�I�SRXl|xUpaoqx]n|v { �Wv[pa�e UvSpUo � ��v {e� ows_x?� { v4xUpN�WsCs i ��l|oqxÒ�W 8v
s { ow¢_oqx��Wo � v�l|xUp�pUo � ��l|x8y[v��WsS�e Uv � µPv[uqu � s_� { y[v,}.Ú#vrl �e� � � v4p?l � v�l|x.µ®l,�ev { pUv[�O�W �s|�
Ê]�|�|� � l|uws_x8¢H�e Uv � µPv[uqu�� { s_�'l|¢_l,�Woqs_xh�Ul,�W �l,xUp�s i �Wl|owx8v[p�lKpUo � ��l|xUy4vXs|�>Ê_É_�_� � � l|xUp��9s {
�W 8vKs { ow¢_oqxÅ�Wo � v,�'�8�K� ¦ � s|x1p'l j Ë Ê Ë }Æ� j y[s � �'l { owxU¢��e UvD��Ú<kÔ� { s � �e Uv i �Us j � owxr�W 8v
£3l,y[oqÌUy�«ty[v[l|x�l { s|�UxUp��e Uv�y[l|uwy4�Uu�l,�ev[pAs { oq¢_owxÑ�Wo � v,��µPv � l,�Wy� Uv4p#�W 8v � µPv[uqu � s_� { y4vÅ�Ws\l
� � { s_x8¢ � �es { � s i � v { n_v4p�lE���e Uv i �8s j ÊI¹_� × �O�%uws�y�l,�ev[pZowxZ�W UvKy[v[xI� { l|u � uwv4�8�Wowl|x � ��ÊI� Ë_Ë � �
� { s � �\«��®�X})�Oo � oqu�l { pUo � �:v {e� v4p � µPv[uqu�l {�{ oqn,l|u � y�l|xCs|�
�ev[x i vÅs i � v { n_v4p°l,���S«m��� l,xUp
� s � �Hs|�P�W Uv��Wo � v��e Uv[o { s { ow¢|owxÑy�l|x i v^� { l|y4v[p��es1�e Uvhx8s { �e Uv { x�s { xUs { �W Uv[l � �ev { x.£3l,y[oqÌUy
«ty[v[l|x"}
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¦  UvG£Æ�8k �9s { �e Uv1n|v { �eowy[l|u��S«m���úy[s � ��s_xUv[xI�^�9s { lÒ�6�EÇ©p'l j �:v { ows�pb~ �8��Ù�� × Çª� × Ù_�|�_�,Ê]�
o ���  Us6µ¶xNowx°¯3oq¢_� { v × }Ð� i } � � i v¸�9s { v,�P�e Uv � � { s_xU¢_v � �howx8� { l|¢ { l�n�oq� j � oq¢_x'l|u�~9p'l j � �6ÉEÇ±�|�I�
y[s|owxUy4owpUv � µ¶oq�W G�e Uv�owxUy { v�l � v[pAv[x8v { ¢ j s|�X���EÇª�|� � s�y[v[l|xAµ®l�n_v � l ��{ v4y[s { pUv[p�l,���W 8v^uqsOy[l|u
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þ�·��es
�8}ù�8��þ�·
~±�6�_� � �¸�]�W Ul,�Pµ®l � i � { oqv[phowx��W Uv�sOy4v�l|x^È'sOs { ��l i s_�8�PÊIÉ � � s|Ïr�W 8vm« { v4¢_s_xÅy4sIl � �
~ ¯�ow¢_� { v × } × �¸} ¦  8vhµ®l,�Wv { pUv4�8�W #l,�H�W Uo � uqsOy[l,�Woqs_xSµ®l � l i s_�8�K¹_�|� � } ¦  Uvhuws�y�l,�eows_x � s|�
�W 8vh�ÃµPsSy[uqs � v � �D¬t« ��� i �8s j � �e 'l,�K 'l|p � ��v[y4� { l|u-µ®l6n|v�pUv4x � o³� j pUl,��l1l6n,l|oqu�l i uwvD�9s { �W 8v
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� � � ÝÙ�!�Wl|xU >~ � " ��¶ ~ × }��_�

µ¶ Uv { v � o � l|xU¢_�Uuwl { � { v4¡��8v[xUy j s|�3�W UvKsOy4v�l|x1¢ { l�n�oq� j µ®l�n_v|}X¯'s { µ®l,�ev { p8v[�8�e Gl,�t�S«m���" � �6�_�|� � l|x8p � � ����Þ_�|���I��µ¶ Uowy� Ñy4s {e{ v � ��s_xUp � �Ws��W 8v
s i � v { n|v[p �  Us { ��ÇÃ��v { ows�p\y4�8�Ws|Ï
��v { oqsOpÅl,�¶�\«��®�X�OµPvms i �Wl|owx^�W Uv�n|l,uw�Uv��9s { �e Uvt� { sOpU�8y4��s,���W UvXµ®l�n_vmx]� ��i v { l|xUpÅµ®l,�Wv {
pUv4�8�W æ� " � �6�8}³�_}3� � oqxU¢�v[¡]�'l,�eows_x�~ × }��|�Æ�9s { µ®l,�Wv { pUv[�8�e  " � ¹|�_� � l|x8p!� " � ���8}q��� { s �
�W 8vml i s�n|v��S«m���NvÎÖUl � �Uuqv|�]µ®vms i ��l|oqxh�e Uvtv¸ÖO��v[y¸�Wv[p �  Us { �ªÇÃ��v { ows�pÅy[�O�Ws|Ï\�:v { ows�ph�9s { �W 8v
« { v4¢_s_xÒvÎÖO�:v { o � v[xI���Ws i vA���O}Ð� � } ¦  Uo � l|¢ { v[v � µPv[uwuQµ¶o³�W ?�e UvZs i � v { n|v[p �  8s { �ªÇÃ��v { oqsOp
y[�O�Ws|ÏSn,l|uq�Uvms|�P�6¹ � }

¦  Uv � v4o � � owympUl,��l
� { s � �W UvK« { v4¢_s_xZv¸ÖO�:v { o � v4x]��l { v�xUs_o � owv { �W 'l|xr�W 8vD�\«��®� p'l,�Wl
� { vÎÇ
� v4xI�Wv[prl i s6n_v,� i �O�®�W 8vXowxO� { l|¢ { l�nOo³� j � oq¢_x'l|u%y[l|x � �eowuqu'v�l � owu j�i vXs i � v { n_v4p�pU� { owxU¢H�W Uv × ÇÃp'l j
pUv4�Uuws j�� v4xI�-�:v { ows�pZ~ × ÙO�6�EÇ±�|¹IÙO�6�|�8�Í{,¯3ow¢_� { v × }ù�_lI�Î} ¦  Uv���Ú<k { v4y[s { pUv[phl,�)�e UvQ�Ãµ®s i �Us j �
o �K�  Us6µ¶x�owx.¯3ow¢_� { v ��× }ù�|pCl|xUp × }Ð�|v,} ¦  Uv � ow¢_x'l,u { v[y[s { pUv4p�l,���W 8v�uws�y�l|u i �8s j ÊI¹_�,ÊI�\o �
l|¢Il,owx i v4�e�ev { y[s {e{ v4u�l,�ev[pGµ¶oq�e G�W Uv � v4o � � oqy�£P�Ok�} ¦  Uv^owxUy { v�l � v[pAowxO� { l|¢ { l�nOo³� j � ow¢_xUl|u�s i Ç
� v { n|v[p i v¸�Ãµ®v4v[xAp'l j � �|�,Ê�l|xUp��|�_¹ � l,�ey� Uv � �e Uv�l {�{ oqn,l|u>s|�-�e Uv��6�EÇ±�|� � s�y[v�l,xSµ�l�n_v � l �
{ v4y[s { pUv[pZs_x��W 8vHuqsOy[l|u i �Us j ÊI¹_�|Ê_�8}

¦  UvAuws6µ�Ç©� { v[¡]�Uv4xUy j!� sOp8�Uu�l,�eows_x?s|�D�e UvAowx8� { l|¢ { l�n�oq� j ��v�l � y[l|xbl,¢Il|owx i v � v[v4xdl � �W 8v
n,l { owl,�Woqs_x�s|���e UvD��v { ows�prs_x\�W 8vKuqs_xU¢,Ç©�:v { ows�p � oqpUvHs|���W 8vKoqx8� { l|¢ { l�n�oq� j ��v�l � lE��µ¶ Uoqy� \�W 8v
owxO� { l|¢ { l�nOo³� j ��v�l �Ñ{ o � v � l i s�n|vh�e Uv�xUs_o � v�� { s � s|�e Uv {K� s_� { y[v � ~ ¯�ow¢_� { v �D× }ù�_lSl|xUp × }Ð� i �¸}
¦  UvHv[xIn_v4uws_��vHs|�3�e UvKs i � v { n_v4pSowxO� { l|¢ { l�nOo³� j ��v�l � s_x1�e UvKuqs_xU¢,Ç©�:v { oqsOp � owp8vHµ®l � ��l � v[xSlE�
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�W 8vt£Æ�8kbn,l|uw�8v�s|�:Ç�� Ë ¹Hp'�X} ¦  UvX 8s_� {e� �W 'lE�� 'l|phowxUy { v[l � v4p�xUs_o � v��e  { s|�U¢_ Us_�O�P�e UvD�6��Çª�|�_�
� ��v { ows�p i l|x8pSµ®v { v
xUs|�t� � v4pGowx\�e Uv�y�l,uwy[�8u�l,�eows_x"} ¦  Uv
y4s {e{ v[u�lE�Wows|x i v4�ÃµPv[v4xÑ�e Uv
��v { oqsOp
s|�P�W Uv^owx8� { l|¢ { l6n�o³� j ��v�l � v4x]n|v[uqs_�:vhl|xUpÑ�W 8v^µ®l�n_v�v4xUv { ¢ j owxAowxUp8oqn�owpU�Ul|u�� { v[¡]�Uv[x8y jAi owx �
l � s i � v { n_v4p\l,�®�W UvtuqsOy[l|u i �Us j ÊI¹|�|ÊI��o � � { v � v4x]�ev[p1owx�¯3oq¢_� { v × }³�6�8} ¦  8v i v � �¶y[s {�{ v4u�l,�eows_x
µ®l � s i � v { n|v[pÑµ¶oq�e \�W UvDsOy4v�l|xSµ®l�n_v � µ¶o³�W C���O}Ð� � ��v { ows�p\�9s { µ¶ Uowy� S�e Uv^��Ú<kðo �X�  Us6µ¶x
owxZ¯3oq¢_� { v × }Ð�,yKl,xUpS¯3oq¢_� { v × }q��� i }®�®s {e{ v[u�lE�Wows|x � i v4�ÃµPv[v[x1�W UvH�:v { oqsOprs|���W UvHowxO� { l|¢ { l�nOo³� j
��v�l � v4xIn_v[uqs_��vDl|x8pS��Ú<kôs|���W Uv�s�y[v�l,xZµ®l�n_v � l,�¶�Ãµ®s^s|�e Uv { ��v { oqsOp � ~ª�_�_}³� � l,xUp��[ÊU} Ë � �
l { v �  Us6µ¶xZowxr¯3oq¢_� { v ��× }³�6�_l
l|xUp × }³�6�|y,} ¦  Uv�y[s {e{ v4u�l,�eows_xÅy[s�væå^y[oqv[xI� i v¸�Ãµ®v4v[xZ�W Uv���v { oqsOp
s|�¶�W 8v�owx8� { l|¢ { l�n�oq� j ��v�l � v[xIn|v[uws|�:v�l,xUpC�W Uvr�]Ú<k s i � v { n_v4p?oqx.�W Uv�oqxUpUo³nOoqpU�'l|u i owx � lE�
i �Us j ÊI¹_�|Ê_�8��l � lh�9�8xUy4�eows_x1s|�)�W Uv���Ú<k i oqx\��v { oqsOp���o � � { v � v[xI�Wv4pGowxG¯3oq¢_� { v × }q�6�,p"��l,xUp
y[s|x8Ì { � � �W 'lE�m�W Uv�owxO� { l|¢ { l�nOo³� j ��v�l � uws_x8¢,ÇÃ��v { ows�p � sOpU�8u�l,�eows_x1y[s {�{ v[uwl,�Wv � �W Uv � � { s_x8¢_v � �
µ¶oq�e ��W Uv�s�y[v�l,xrµ®l�n_vHv[xUv { ¢ j lE� ¹ �6�  � � }
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¦  Uv^��l|y4�H�W 'lE�K�e Uvhs i � v { n_v4p � s�pU�Uuwl,�Wv4pÑowx8� { l|¢ { l�n�oq� j � oq¢_x'l|u)o � µPv�l � v � ��l,�Kuws6µð�WoqpUv � o �
��� � �)�W UvQs_�8�:s � oq�ev®� { s � µ¶ 'l,�-s_x8v�µ®s_�8uwp�v¸ÖO��v[y4�-� { s �   j p { s�p j x'l � owyPÌ'uq�ev { oqxU¢U} ¦  UvQ�Wv { �¯ª  j p { sOp j xUl � oqyDÌ'u³�Wv { owxU¢�°�o � s|�
�Wv4x�� � v[pA�WsrpUv � y { o i v��e 'l,�m�e Uv�� { v �e� � { v � ow¢_xUl|u�� { s � �W 8v
s�y[v�l,x1µ®l6n|v � p8v[y�l j � vÎÖ8��s_xUv4xI�Wo�l,uwu j µ¶oq�e 1µ®l,�Wv { p8v[�8�e "�:p8v[��v[xUpUoqxU¢^s_x1�e UvHµ®l�n_v�x]� �Di v {
s|���W Uv�µ�l�n|v � Is^HèeNA`¸Þ^ÝON'���6�_É|ÊaRM}��OowxUy4vKs|xUu j uqowxUv[l { µ®l6n|v � µ¶o³�W rµ�l�n|v�x]� ��i v {e� y[s � �'l { lEÇ
i uqv
s {m� � l|uwuqv { �W 'l|xÑ�W 8v^oqxIn_v {�� v�s|�Æ�W Uv
µ®l,�Wv { pUv[�8�e �y[l|xA¢_v[xUv { l,�ev�pUv4�ev[y4�Wl i uqv^� { v ��� � { v
È'�Uy¸�W�'lE�Wows|x � l,�K�W Uv � v�lEÈ'sOs { ��s_x8vÅµ®s|�UuwpCvÎÖ8��v[y¸���W Ul,�D�e Uv� Uoq¢_ Uv { µ�lE�Wv { y[s_uq� � x#l i s�n|v
�S«m���°l,�Æ Uow¢| ��eowpUv � µ®s|�Uuwp �  Uoqv[uqp^o³�Æl|¢Il|oqx � ��� { v �e� � { v � ow¢_xUl|u8� { s � �W 8v� 8ow¢_ Uv { � { v4¡��8v[xUy j
owxO� { l|¢ { l�nOo³� j µ�l�n_v � �%µ¶ Uowy� �µPs_�Uuqp { v � �Uuq�Qoqx�µ®v[l � v {�� ow¢_xUl|uM}�Ú! 'l,�QµPvHs i � v { n_vHo � ��� � �¶�W 8v
s_�U��s � oq�WvQµ¶ Uoqy� ÅoqxUpUowy[l,�Wv � �W 'l,�-�e Uv��eowpUv � � � � �P�Uu�l j l,xÅo � ��s { �Wl|xI� { s_uqv¶owx��W Uv�¢_v[x8v { lE�Wows|x
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s|�>�W 8vtowx8� { l|¢ { l6n�o³� j µ®l�n_v ��{ l,�W 8v { �e 'l|xK��� � �Qµ®v[l � v4xUowxU¢
�e Uvm� { v �e� � { v � ow¢_x'l,u"l,���e Uvts�y[v[l|x
i s|�e�es � } � u � sU�8�e Uvmv4Ï:v[y¸��s|�>�W Uv�  j p { s�p j x'l � owyXÌUuq�Wv { oqxU¢�pU�Uvm�es
s_xUu j lD�9v4µ � v¸�Wv {��  Uow¢| 
�WoqpUv � oqx#lÑ�6�_�_� � µ®l,�Wv { p8v[�8�e �o � n|v { j � � l,uwuM}�� � oqxU¢Z�e Uv^v[¡]�'l,�eows_x?~ × }q���Î���W Uv { v4u�l,�eoqn_v
y� 'l|x8¢_v\oqx��e Uv\� { v ��� � { v1n,l { o�l,�eows_x�l,���e Uv i s|�e�es � pU�8vZ�es Ë � µ�l,�ev { pUv[�8�e ?n,l { o�l,�eows_x
y�l,x i v�v � �Wo � lE�Wv[pS�es i vDs_xUu j l i s_�8��¹ÍÌ �9s { � � �8}Ð�O��Ù � ~�
 � Ë �,Ê � �¸}�§ÃxAl|pUpUo³�Wows|x"� � �Uy� 
y� 'l|x8¢_v � owxG  j p { s�p j x'l � owy�ÌUuq�Wv { oqxU¢ �  8s_�UuwpÑ 'l�n|v � � { s|xU¢_v { v¸Ï�v4y4�Ks_xG�W Uv �  Us { �ev { ÇÃ��v { oqsOp
owxO� { l|¢ { l�nOo³� j µ®l�n_v � }-«t� { s i � v { n,l,�eows_x � ��s_xK�e UvPs,�W Uv {  Ul|xUp"� �  Us6µ.�e 'l,� � � { s_xU¢ � s�pU�Uuwl,�Woqs_x
y�l,x i vms i � v { n|v[pZ�W  { s_�U¢_ Us|�8�Q�W Uv�v4x]�eo { vmowx8� { l|¢ { l�n�oq� j^i l,xUp"}

£ { v¸nOoqs_� �)� �W�UpUoqv � s,���e UvQxUs_x8uwowx8v�l { owxI�Wv { l|y¸�Woqs_x i v4�ÃµPv[v[x �  8s { �ªÇÃ��v { oqsOpKµ�l�n_v � l|xUp�y[� {�{ v4x]� �
Is|�ÜSN!MOg'ã¸á~}x�tè�M�M|èeNA` t	�%áÃãQPÆÝ|ßÎá �%�6�|¹_�8�U�6�|¹8�_�U�6�|¹|ÊORU�9s_�8xUp
�W 'l,�)�e Uv¶v[xUv { ¢ j n|l { o�lE�Wows|x � s|���W 8v
�  8s { �ªÇÃ��v { oqsOp.µ®l�n_v � y[s {�{ v � ��s_xUp��WsÑµ®s {�� pUs_xUv iIj �W 8vZy4� {e{ v[xI� � l|¢Il|oqx � �D�W Uv { l|p8o�l,�eows_x
� � { v �e� s|�>�W Uv �  Us { ��Ç©�:v { ows�pÅµ®l�n_v � } ¦  8v � l|¢|xUoq�e�UpUv�s|�>�W Uvmv4xUv { ¢ j vÎÖ8y� Ul|xU¢_v i v4�ÃµPv[v[xr�W 8v
�  8s { �ªÇÃ��v { oqsOp�µ�l�n_v � l,xUpC�WowpUl|uPy4� {e{ v[xI�^pUv[��v[x8p � s_xC�W Uv��'lE�e�Wv { x�s|�¶�W 8v��WowpUl|u®y4� {e{ v[xI� � �
i �8�Dowx � o � �Uuqv � oq�e�'l,�Woqs_x � ���e UvÅv4xUv { ¢ j s,���W Uv �  Us { ��Ç©�:v { oqsOpÑµ�l�n|v � o � owx��U 'l � vhµ¶oq�e #�W 8v
�Woqp'l|u�v4uwv¸n|lE�Wows|x � I¯|>ÜSN!MOg'ã¸á«}x�Xè�M�M|èeNA`�t��%áÃãQPÆÝ|ß¸á��t�6�|¹|ÊOR } ¦  Uo � l|¢ { v[v � µ¶o³�W °s_� { s i � v { n|l�Ç
�Woqs_x � } � ���e Uv � s � v[xI�[��y4� {e{ v[xI� � l { v^x8s|� � v[l � � { v[p�l,���W 8v^x8v�l { i]j ¬X« ��� i �8s j � � i �O�
�W 8vDy[� {e{ v4xI� � s i � v { n_v[pAl,���W 8v�sOy4v�l|x i s|���Ws � lE���S«m���by4uwv[l { u j �  Us6µô�W UvH�Woqp'l|u>�'l,���Wv { x
Isr�ÜEÞ^ÝON�ÜSP)èxwzy�ã¸á�Ý|ä³éw���|�_�_¹8�>¯�ow¢_� { v
�A{|á"â�ß�â8Ý|Þ
ÞÅã¸ßÅã¸á�Ý|ä³éw���|�_� Ë RM}��Oowx8y[v
�W Uv
y4� {e{ v[xI�HpUo³Ç
{ v4y4�eows_x\l|xUp � �:v4v[pÑl,� �  'l,uwuws6µdµ®l,�ev { p8v[�8�e  � l � µ®v4uwu�l � pUo { v4y4�Woqs_x1l|xUpGl � �Uuqoq�W�8pUvms|�)�W 8v
owx8y[s � owxU¢ �  Us { ��Ç©�:v { oqsOp�µ®l�n_v � l|uqu8owxOÈ'�Uv[x8y[vQ�W Uv¶vQåhy4owv4xUy j s,�:�e UvQv[xUv { ¢ j v¸ÖOy� 'l|xU¢|v�pU� { owx8¢
xUs_x8uwowx8v�l { oqxI�Wv { l|y4�eows_x i v4�ÃµPv[v4x �  8s { �ªÇÃ��v { oqsOp.µ®l�n_v � l|xUp°y[� {e{ v4xI� � �P�9�8�W� { v � s�pUv[uqowxU¢1s|�
�W 8v�s i � v { n,l,�eows_x � l,�m�S«m���bµ¶owuqu� 8v[uw�G� � i v¸�e�ev { �8xUpUv {�� �Wl|xUpG�W UvD�UxUpUv { u j oqxU¢Å� { sOy4v ��� v � }
¯'s { �W 8o � �U� { ��s � vHl i v¸�e�ev {¶� xUs6µ¶uwv[p8¢_v�s|���e Uv � � { ��l|y[v�y4� {e{ v[xI� � o � x8v[v[p8v[p"}

� x8s|�W Uv { v4Ï:v[y4�r�e 'l,���W 8vÑ�eowpUv �  'l�n_vAs_x!�W UvÑ¢_v4xUv { l,�Woqs_xas|�H�W UvÑowxO� { l|¢ { l�nOo³� j µ®l�n_v � o �
�W  { s_�U¢| Zp8oqÏ:v { v4xI���Ws_��s_¢ { l|�U  j �e 'l,�Qo � i { s|�U¢_ I�¶owxI�Ws
�8u�l j lE�Q�W Uv � l � vtµ®l,�ev { pUv[�O�W rpU� { Ç
owx8¢DpUo³Ï�v { v[xI�Æ�WoqpUv� 8v[ow¢| ]� � } � � �e�Up jhi]j �Hã¸ßæp¸ã¸ßB`Hã¸áÆÝ|ä³é-I �6�|�I� i R�s i � v { n_v[p��e 'l,�Æ�W Uv�v[xUv { ¢ j
uwv¸n_v4u � s|�®�e Uvh� { v[v^owx8� { l|¢ { l�n�oq� j µ�l�n|v � s_xÑ�W Uv �  Uv4uq�Qp8v[��v[xUp�s_x��e Uv � � {e{ s_�UxUpUoqxU¢r�Ws_��s_¢,Ç
{ l,�U  j } ¦  Uv j � �U¢_¢|v � �ev[p°�W 'l,�
�e Uv �  8v[uq���Ws|�:s_¢ { l|�U  j o � o � ��s { �Wl|xI�D�WsG�e Uv�� { s|�'l|¢Il,�eows_x
l|xUpÑ� { l|�U�UoqxU¢rs|�Æ� { v[v^owxO� { l|¢ { l�nOo³� j\� s|�eows_x � l|xUpÑ�W 'l,�H¢_v4xUv { l,�Woqs_xAl|xUp { v¸È'v[y¸�Wows|x�s|�P� { v4v
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Hokkaido, Japan, 12/06/2004, Mw=6.8

(a) MOBB BHZ, No filter
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(b) MOBB BHZ, Filter 0.001 - 0.05 Hz
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(c) MOBB BHZ, DPG removed in FD, Filter 0.001 - 0.05 Hz
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(d) SAO BHZ, Filter 0.001 - 0.05 Hz
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(c) MOBB, TF removed (TF from MOBB Data/FARB Data)
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(d) MOBB, TF removed (TF from 1D synth., 350 m sedim. layer)
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