
���������	��
����������������� ����������� �!�"�$#

%!&('*),+-),.0/�&21(343$)654),. %�'-798:793�;=<?>@7BA6A,&C8!),3
.-&D'*)6+E)6.*FG5$.-AH<JIB),.B<JK4LM7B343N<J7B5$K .-OQP?FR+E7B.-7B1(+-ITS"<U1D'E'V<JIB&:O
W 34),8(7B+-.E),'�XY&DZ\[]7B3434.^X�A,8D1(34)61 _a`�bG`dce1(P4.�f�7B.E7V1(+EITS

gihkj9lCmonqp(l

rksutEv�wHxot�y{zu|}w$|~t^s9t^v�z�y9�utEzuvH|E�*�D�9�o�oy{z�v$z��o�oyU�{�^zTwH���9��|~����x
zu|��G�{��vH�9|~����w]���BwHt^vH�ot�w\�q�C�oyU�uvHt^vkzu�����]t�wH|H�^zu�Dt��]z*sV���
� z�w~�9vex�z*suta�(tE�^�u�0t��ovH�U��t�wHz�v � t^wH|��u�MzTw~wHzu���C|E�"�Nx�tE|~tz����oy��{�^z�w~�U�u��|@z�vHt wHzuv � t�wHtE�¡�(tE�Ez���|~t w~x�t^�Uv��¢�o�D��w~�U�u�£�U|w~�@�ovH�V�^tE|H|?�o�Dz��CwHxot^�Bw~�{�^z�w~t-���ot^w¥¤��9v~���ozTw�zaw~xDzTwN����w~tE�
�^zuv~vH�¦z9��wH��s9t����9�9wHt^�BwE�e�Nx�t��ovH�V�^tE|H|}�U� � �{|]�o�u�ot�tE�JwHxot^v�V�@x�t^yU�DtEv"zu�o�oyU�U�EzTw~�U�u�D|^�9�uvM�V�@w~xotk¤�tE� �ovH�T¤e|}tEv?�Jw�|}tEyJ�¥�
���Q�D�uw~x¡�^z9|}t-|kw~xot�|~����w¥¤Nz�vHt@�{|a�u��w~t^�§wH�B�G�^�u�0�oyUt���wH�
�(t �o� � �¢vHt^tu���!�R� z��ut0� zTw~w~tEvH|\¤"�uv�|}t9�2w~x�t �o���CtEv~yU�B��U� � �9�DtEvHz�w~�U� � |~�C|¥wHt^�d�^zu�£�C�¨sutEv~�QyU�Jw~w~yUt¦wH�©�ovH��wHtE��ww~x�t���|~t^v�|kz � zu����|}wk|~����x�zTw~wHz9���V|k|}�U���^t�w~x�t�|~����w¥¤Nz�vHta�U|vH�o�o�o�U� � ¤��JwHx�w~xota��|~t^v-ª |N�ov~�UsV��yUt � tE|E�
« te�ovHtE|~t^�Bwqw~xot�z�v���xo��w~tE��w~�ovHtN����z�|~tE�^�ov~t���v~�T¤e|~t^v-���Ct��
|~� � �otE�	w~� x�zu���CyUtazTw}w�zu���C|"�V�	�U�����9���U� � � z�yU�U�^���9��|N�u�o�
¬ tE��wH|E�	rk�ov��CtE|~� � �©�{|a��z9|}t-���9�§zu�¨�9�DtEvHz�w~�U� � |~�C|¥wHt^�w~xDzTwe��:t^v�|N�ovH�C��tE|H|}�®|~�Dt-����¯D�k�ov~�uw~t-��w~�U�u���0tE��x�zu�o�{|}� |E�
°G±B²2³�´Dµ*¶$·9¸"¹ t-���ovHt]|~�V|}w~tE� |^�9¤�tE���ovH�T¤e|}tEvE����v~�C��t-|~|¥º
|~�Dt-����¯D�\�ovH��w~t-��wH���9���

» ¼9½ lCmo¾�¿]À]p(loÁ}¾ ½

���¦w~xota����v~vHt^�BwNxo� � xoyU�����BwHt^v����u���otE��w~tE�¦���9�����Cw~�U� � t^�C�sV��vH�u����tE�BwH|E� « t^�Â�ov~�T¤e|~t^v�| z�vHtG�ovH�u��zu�oyU�Ãw~x�t��0�9|}w
�(�u�o�oy{z�v¦w~�V�9yk�¢�9v¦vHtE�^t^�UsV��� � �ozTw�zÃ�Ts9t^v�wHxot§���Bw~tEv~��t�wE��G�9v~tN����wHt^��w~xDz����o��w-��w~x�te�ozTw�z��^�u�0tN�¢vH�u���o�Dz��CwHxot^�C�
w~�{�^z�w~t-�Ä|}�9�ov���tE| w~x�z�w��^zu�Ä�(��w~tE�Bw~�{z�yUy��i�(t©� z�yU�U�^���9��|E�
¹ �U����t@w~x�t��U���^�u�0��� � �oz�wHz¦����w~tE�¨�Ez�vHv~�Rzu��w~�Usut@�^�u�Bw~tE�Bww~xDzTw�¤��Uy�ye�(tG�U�9wHt^vH�ovHt�w~t-�Å�9�Æw~xot��^y��Ut^�Bw�� zu��xo�U�ot9���U�
� z��V�	�Ezu|~tE|�¤��JwHxo�u�Cw�wHxot\��|~t^v�|N�B���T¤�y�t-� � t9�Vz@�V�o���(t^v���qzTw~wHz9���V|"�(tE�^�u�0t\�D�B|~|~����y�t9�
�!� ���Bw~tEv~��v~t^w�z9��wH��s9t����u�BwHt^�Bw�¤�tE����v~�T¤e|~t^v�|"����w~tE�Gv~tEy��
�u��xotEy��(t^vMzu�o�oyU�U�EzTwH���9��|^��w~x�z�w?�Dt-���u�0te|~tE�^�ov~��w¥���^v~��w~�{�^zuy
ÇHÈ�É-ÊÌËkÍ2Î�Ï,Ð¦Í�Ñ�Ë\Ë,Ò*Ó*Ó�Î�Ï,Ô,Õ¥Ö�×^Ø�Ù�Ú4Û�ÜuÚÝÒ*Þ*Ö-Õ}Ïaß2Î�Þ�Ô,Ï®Ñ�à�Ôá�â�ã�ä�å�æHç¢ã�ãHç®è�ç¢å�ä-è}æHç�é�ê Ù¨Ü å�å�å-è�ë

|~�����^taw~x�t^���u�(t^v�zTw~ta�9�R�o�Bw~vH��|¥wHtE�G�oz�wHz��"�Nxot-|}t�zu�o�oyU�J�
�^z�w~�U�u��|4¤�x��U��x z�vHtN����wHt^�0�o� �9� �	ì�íuí�î®�ut^�CtE���ow~t�¤���w~x0w~x�t��|~t^v�|���v~�UsV��yUt � tE|�zu���Å�Ez��¡wHxot^vHt��¢�9v~t����9����v~�9���{|~t�w~x�t|~tE����v~��w¥�Q���ewHxotG|}�C|}w~t^�R�Ãï��ov}wHxot^vH�0�uvHt�wHxot¦��v~�T¤e|~t^v�|
z�y{|~�k�U�Bw~t^vH�ovHt�wq���C�CtNyU���9tNðBz*sTz ¹ �^v~�U�Cw4z����@ñkò ¹ �^v~�U�Cweì ó�î6�
� z��V�U� � w~xota�ovH�T¤e|~t^vN�Jw�|}tEyJ�4sV�oyU�ot^v�z��oyUt�ôT�
���0w~x��U|q�Dz��(t^v?¤"t��ovHtE|~t^�Bwqw~xotkz�v���xo�JwHtE��w~�ovHtN���2za|}t-���ovHt
¤"t^�0�ovH�T¤e|}tEvE�qrk�ovM|~�V|}w~tE�=�{|?�Ct-|}� � ��tE��w~��z9�o�CvHtE|H|4w~x�t�ovH�u�oyUt^� |�w~xDzTw��oy{z � ��t]wHxot\�D�9�o�oy{z�v « tE�R�ov~�T¤e|~t^v�|?�V���|~��� � |}���o�D�9v}we�u(tEv~t-�R�V�	wHxot��u�(t^v�zTwH��� � |}�C|}w~t^�R� « t�o�o�Uy�w	�u�ov ��v~�uw~��w¥�V�(tR�u� ¹ �o�(r ¹ ì�í-õ-î®� ¹ ���(r ¹ �U|�zu�
�u�(t^v�zTwH��� � |}�C|}w~t^�öw~x�z�w��u(tEvH|q��v~�C��t-|~|}��|}�(tE�^�J¯D�"�ovH��wHtE���w~�U�u�Q�0tE��xDz��o�{|}� |E�!¤�x��U��xQ¤"t ¤���yUy?t��C�oy{z��U�Q��� ¹ tE��wH���9�
÷ �
�Nxot���z��(t^v��{|k�9v � z��o�Uø^t-�Rzu|]�¢�uyUy��T¤e|E�\��� ¹ t-��w~�U�u�§õ ¤"t�C�{|~�^��|H|0w~xot©���uw~�UsTzTw~�U�u�i�(t^xo�U���iwHxo�{| ¤��9v~�:�ù��� ¹ tE���
w~�U�u� ÷ ¤�t � ��s9t�zG�ovH��t^�N�Dzu��� � vH�u�o�D�¨�Ct-|~�^v~�U�CwH���9�¡����z¹ �o�:r ¹ �®�Ez���zu�oyUt��9�DtEvHz�w~�U� � |~�V|}w~tE�R�	��� ¹ tE��w~�U�u�QúG¤"t�ovHtE|~t^�BwMwHxotkzuvH��x��JwHtE��wH�ovHte�����9�ov"|~�C|¥wHt^�R�4��� ¹ t-��w~�U�u��û
¤"t��C�{|~�^��|~|ev~tEyUz�w~tE��¤"�uvH�:��z�����¯D��z�yUy���¤"t����u�D��yU���Ct��U�
¹ t-��w~�U�u�Gó��

ü ý ¾qloÁ�þ4n$lCÁ}¾ ½

« ��w~x�w~xot � v~�T¤NwHx	�u��w~x�ta���9wHt^vH�ot�w-�Ct��o��x�zu� � t����4���o�¢�uv~�� zTwH���9�©�TsutEv]¤��{�Ct���z�vHtEz��ot�w¥¤"�uvH�C|ex�z9|]�(tE�^�u�0t@t-|~|~t^�o�
w~�{z�y��¢�uve��|~t^v�|E� « tE�G�ov~�T¤e|~t^v�|E�ByU�U�ut��et^wH|H�^zu�Dt��kz*sB� � z��w~�9v"zu���	���U�^v~�B|}�u��w����Bw~tEv~�ot^w"t^�C�oy��9v~tEv��u��w~tE�¦z��ow~�u� z�w~���
�^zuy�yU���U�Vsu�u�9t]xotEy��(t^vezu�o�oyU�U�EzTwH���9��w~�0x�zu���CyUt�w~xot��C�T¤��o�
yU�9zu�otE�¡�9� ¬ tE��wE�Ã���Æ|}�9��t��^z9|}t-|^�?yU�U�ut	�U�iÿ4t^vHy"|H��vH���owH|E�
w~x�t^��¤��Uy�y��B�otEv~�0wHxot\��|}tEv�z��(�u�Cw�t��Ct-���CwH��� � ��wE�q���	�uw~xC�t^v�|E�Ty��U�utN�U��ÿ4�B|¥w�|~�^v~�U�Cw�¯Dy�t-|4�uv4ð9z*sTz�z��o�oyUt�w�|NìJí��o�Ví-ûV����î6�
w~x�t^�G¤��Uy�y$t��CtE�^�Cw~t@w~x�t��^�u�Bw~tE�9w-�:�D�B|~|~����y��G���9�0�ov~�9�0�U|}�
�U� � w~xot�|~tE����v~��w¥�a���owHxote|~�V|}w~tE�R�!�Nxot"�¢�uvH�0t^vqz����ov~�Bzu��x�o�Cw�|0z�yU��w0���e�o�ov��CtE�Å�u�Ãw~xotR��|~t^v-�q¤�xo�©�0�9v~t¦����w~tE�
w~xDz��¡�o�uw��U|��o��w���zuv}wH�U�^�oy{z�vHy��§|}t-���ovH�Jw¥�¨���u�D|~�^���9��|^�¦���

� È�É-Õ}Ï,ÕNÑ�Ï,Õ"Ñ�Þ^Ò��"×�Õ¥Ï4Î
	:É-Î�Ë,Ô,Ê��ÌÕ��Ñ���Ñ��Eà¥Ï6ÊÌÓ-ÔMÑ�Þ-Ö������Eà¥Ï6ÊÌÓ-ÔË6Ê Ô,Õ¥Ë!Î�Þ]Ô6É-Õ��@Õ¥×��*Õ~Ñ�Ë,Ê�� Ø�	UÎ�Ò*Þ-Ö�Ò*Ë,ÊÌÞ��NË6Õ}Ñ�Ï,à®É�Õ¥Þ���ÊÌÞ*Õ¥Ë



w~x�t�y{zTw~w~tEv��^zu|~t@w~xot0��|~t^va�{|\�V�B�Dzu|H|}t-�©z�y�w~� � t^w~xotEv�zu���|~�V|}w~tE� |~tE�^�ovH�Jw¥�¦�Dt-���u�0t-|e�Ct^�(t^�D�Ct^�Bwk�9��w~xot����uvHvHtE��w~�
�ot-|~|N�u�!wHxot�ÿ4�9|}wH|H��vH���ow"�9v � �o�oyUt�w]sV�Ut^¤"t^v-�
�®w �U| zuyU|~�¨w~xotG�^z9|}t�wHx�zTw�|~t^t^�0�U� � yU�¡�U��zu��w~�UsutR�u� ¬ t-��w�|yU���9t « t^�0��z � t-|$zuv~tNs9t^vH�a������x0zu��w~�Usut�z����@�(��w~tE�Bw~�{z�yUy���ozu� � tEv~�9��|^�\rk�ot�t^�Czu�0�oy�t@�U|�ðBz*s*z ¹ ��vH�U�Cw@ì ó*îU��v~� � v�z�� |¤�xo�{��xÆzuv~t�t��Ct-���CwHtE�Æ¤��JwHxo�U�ÅwHxot�|}t-���ovH��w¥�Ã���u�BwHt��Vw ���
w~x�t��Dz � t�¤���w~xÆ¤�xo�U��x£w~x�t^�¡¤"t^vHt��C�T¤��CºByU�9zu�otE�2�?zu���w~x�t^��x�z*s9t�vHtE|}w~vH�{��w~t-��z9�^��t-|~|!wH���uw~xotEv4v~t-|}�9�ovH�^tE|!¤��JwHxo�U�
w~x�t¨�ovH�T¤e|~t^v-� ¹ t-���ovH�Jw¥���Dz*¤e|	t��C�{|¥wR���Ý��tEv}w�z��U� « tE�
�ovH�T¤e|}tEvH|"wHx�zTw��DtEv~�0��w�ðBz*sTz ¹ �^v~�U�Cwe�ovH� � vHzu�0|"wH�	�0�u�o���w~�uvaz¦��|~t^v-ª |��ovH�T¤e|}tEv�z9��wH��sV��w~�UtE|��DtE�u�9���GwHxot |}t-���ovH�Jw¥�
���9�Bw~t��Vw����aw~x�t©��z � t�¤���w~xù¤�xo�U��xÄw~xot¨�ov~� � v�z�� ¤"z9|�C�T¤��C�®yU�9zu�otE�����"���4� � �osB�{|~�uvH�	� ��
 ��C� õ �������®w��{|��u�VsV���
�u�D|]wHx�zTw�|~����x©�(t^xDz*sB�U�uv\z��ow~�u� z�w~�{�^z�yUyU�����u�0�ovH�u�0�{|}t-|
w~x�ta��|}tEvEª |N�ovH��sTz9���	zu���¦|~tE�^�ovH�Jw¥�9�
�Nxot�y{zu���	������t��C�U�o�Uy���w¥�	�U�G�0�V�ot^vH���9�DtEvHz�w~�U� � |~�V|}w~tE� |�{|N�u�ot\���!w~xot\� z��U��v~t-zu|~�u��|"|}t-���ovH��w¥� �U|��^�u�0�ovH�u�0�U|~tE���
�Nxot��]�]�����u�(t^v�zTwH��� � |~�V|}w~tE�R�C������z�v~w~�{����yUzuvE�VsV���9yUz�w~t-|w~x�t��ovH�U�����U�oyUtM���oyUtEz9|¥w$�ovH��sV�Uy�t � tu�$�NxotM��v~�U�����U�oyUtM�u�oy�t-zu|}w�ovH��sV�Uy�t � t]|}wHz�w~t-|qw~xDzTw"z��ov~�C�^tE|H|M|~xo�u�oy{�0x�z*s9t]zu�E��tE|H|4wH�w~x�t\|~� z�yUy�t-|¥wN�V�o���(t^v��u�!�9� ¬ tE��wH|"�otE�^tE|H|~zuv~��wH��z9�^���9���
�oyU�U|~x�z � �UsutE��wHzu|~�:���]�]���Å�9�oy���|}���o�D�9v}w�|:w¥¤"���ov~�UsV��yUt � tyUt^sutEyU| 
	� vH�V��w���z��D� � z��V����|~t^v��o�
�!�Â�TsutEvH�^�u�0t§w~xo�{|§|}xo�9v}w����9���U� � ���]�]�����a�^zu� � v�z��Bww~tE�0�D�9vHzuv~�Q�ovH��sV�Uy�t � t-|^�q��zu�0t^yU������� "!$#�%�&(')�,|}t^w0�D|}tEv�{�*�4z����+�,���-.!$#/%�&*'	� |~t�w � v~�9�o���{�*���4�Nx�tE|~tN�^�u�0� z�����|z�yUyU�T¤öz��ov~� � v�z��Rª |]��|~t^v\wH� � z��U��wHxot�zu�E��t-|~|�vH� � x9w�|����w~x�t���v~� � v�z��Rª |��T¤��ot^v-�10e�T¤"t^s9t^v-�?|}�(tE�^�Uzuy��^z�vHt	�@��|}w�(tkw�z��9t^�	zu�B�0wH���0tkw~xot-|}t��ovH���0��w~�Usut-|"zuv~tk��|~tE�2�ozu���	z9|
t��C�(t^vH��tE����t@x�zu|k|}x��T¤���z�y{zu�������M|~�32����Ut^�Bw\�Ez��CwH���9�G�U|
����wHt^�Rt��C�oyU�u��w~t-�¨ì�í ÷ î6�
� ����w~x�t^v\w~t-��xo�o� �B�ot0��|}t-�©�V�)�k�e��� �{|\w~�G��x�zu� � t@w~x�tz�����z�vHt^�Bw�vH�V��w@�u��w~xot¦¯�yUt¦|~�C|¥wHt^�d��|~��� �1465373898 �:%�&*'V��Nxo�{|\�^z��D|}t-|ewHxot0v~�V��w�����z	¯�yUt |}�C|}w~t^��x���tEvHzuvH��xV��sB�{|}�
�U�oy�t0wH��z��ov~�C�^tE|H|�w~�G�(t v~tE�oyUz9��t-�©�V�©zG|~�o�:�C��vHtE��w~�9v~�9�
rk�ot]|~����x�zu�o�oyU�U�EzTw~�U�u�0�{|qwHxot<;�=>#�%�?('e�ozut^�0�u�A@B��w�x�z9|
�¢�oyUy?vH� � x9w�|����QzR|~z��¢t�|~�o�:�C��vHtE��w~�9v~�9�2�o�Cw���wa�Ez��o����w�zu�����t-|~|$z��V�Bw~x���� � �DtE�u�u�D�\w~x�z�wE�4�Nxo�{|!zu�o�ovH�9zu��x��Exo�T¤"t^s9t^v-��{|Ms9t^vH��yU���0��w~�U� � �Cz��D�0��� wHxot]�Dz�v~w~�{���oy{z�v�t��oz��0�oyUt]���9���� z�����|�|~����x�zu|CB>�A%6D�']�(tE�^�u�0te�o��v~t-zu��x�zu�oy�tkz����0x�z*s9t
w~�0�(tav~tE�oyU�U�EzTw~t-�2�
�Nxot-|}tÆ�0tE��x�zu�o�U|~� |Qz�vHt£�U��zu�ot �B��zTwHtÅwH� x�z����oy�tÆw~x�t
���9�0�oy�t^�0|~tE�^�ovH�Jw¥�@�ot^t-�o|M�u�:w~�C�oz*�C|?z����oy��{�^z�w~�U�u��|E�4�Nxo�U|
�¢�uv���t-|\z¦yU��wa�u�"zu�E��t-|~|����9�9wHv~�9yqz����¨sTz�yU�U�C��w¥�©�Ct-���{|}�U�u�D|
w~�	��|}tEv¥ºVy�tEsutEy�|}�u��w¥¤"zuv~t\wHx�zTw�v~����|e¤���w~xGwHxot��¢��y�y$�ovH��sV���
yUt � t-|q���:wHxote�U�Bs9�u�V�U� � ��|~t^v-�$�!�a�TsutEvH�^�u�0t"w~xot-|}t]|~xo�9v}w~����9�0��� � |�zu�o�oyU�U�EzTwH���9��|�|~����x�zu| « tE�	�ovH�T¤e|~t^v�|?�(tE���9�0tvHtE|~�D�9��|}�U�oyUte�¢�9v"z9�^��tE�Cw~�U� � v~t��9��tE|}wH|E� � vHzu�9wH��� � �DtEv~�0�{|¥�

|~���9��|¨zu����� zu��z � ��� � v~t-|}�9�ov���tE|E� � yUy0w~xo�{|§�U|§¤�x�z�w
�{|	wHvHz9�C��w~�U�u��zuy�yU�Ä�C�u��t¨�V�Ä�9�DtEvHz�w~�U� � |~�C|¥wHt^� |^� « tE��ovH�T¤e|}tEvH|k���9��|}t��B�ot^�Bw~yU�u�:�(tE�Ez���|~t��u�?w~xotE��va�^�u�0�oyUt��C�Jw¥�
zu|0¤"t^yUyezu|@wHxotGyUz9���Ã���<��t��C�U�o�Uy���w¥�Ã�U�£wHxotG�o���ot^vHy��V�U� �|~tE����v~��w¥���0tE��x�zu�o�{|}� |E���(�9|H|}t-|~|az��V�o���(t^v�����|}t-���ovH�Jw¥�
xo�9y�t-|^���?�Czu�0�oy�t-| ����|~����xY�ovH�u�oyUt^� |¦z�vHtG�B����tEv~�9��|E�
tu� � � ðBz*s*z ¹ ��vH�U�CwE�\� z�yU�U�^���9��|�ÿ4�B|¥w�|~�^v~�U�Cw��C�C���o�0tE�9w�|^�t�w����
« tÂ¤��{|}x wH�ö�Ct^�0�9��|¥wHvHz�w~tYxo�T¤ w~�ö�o�o�UyU� zö|}t-���ovHt
�ovH�T¤e|}tEvE���CtE|~� � �ot-�ÂwH�ix�z����oy�tÃz�w}wHz9���C|¦�V�ù�����^�u�0�U� �� z�yU�U�^���9��|?�9� ¬ tE��wH|E�V�u�0w~�9�	�u��z���z��	�u�(t^v�zTw~�U� � |~�C|¥wHt^�w~xDzTwe��:t^v�|N�ovH�C��tE|H|}�®|~�Dt-����¯D�k�ov~�uw~t-��w~�U�u���0tE��x�zu�o�{|}� |E�

E F Àeh�G F�HJI!½ n4h<K I ¿LG1M I mon$loÁ ½ONPFRQ jul I�S j

¹ �o�:r ¹ �{|\z	�ovH�C��t-|~|¥ºV|~�Dt-����¯D����v~�uw~tE��w~�U�u�¨��t-��x�z����U|~�R�
z �0�uvHt=t^�BwHt^��|~�Usut �C�U|H���D|~|~���9� �9� ¹ �o�(r ¹ �^z�� �(t
�¢�u�����Ã�U�Âì�í-õ-î®�T�e���CtEv ¹ �o�(r ¹ zu�V�§zu�o�oyU�U�EzTw~�U�u�U�¢tu� � �
� x��9|}wH|H��vH���Cw-�2�DtEv~y6��t^wH���V�QwHx�zTwa�0� � xBwa�u�(t^v�zTw~t��u�§�(�9|}�|~���oyU�i� z�yU�U�^���9��|	�9� ¬ tE��wH|W�¢tu� � � �(�9|}wH|H��vH���Cw¦¯�yUtE|E�e�DtEv~y|H��vH���Cw�|^�:t^wH���V�¨�DtEx�z*sut-|]yU�U�ut@zu�©�9�DtEvHz�w~�U� � |~�V|}w~tE�R�2v~t^�|}w~vH�U��w~�U� � w~xotE��vez9�^��t-|~|~tE|�wH�0|~�C|¥wHt^� v~t-|}�9�ovH�^tE|E� « t�z�vHt
� �9��� � w~���Ez�yUyow~x�tE|~tkz����oy��{�^z�w~�U�u��| ¹ �o�(r ¹ �ovH�C��t-|~|~tE|E�u�9v|~�o�C�®�ov~�C�^tE|H|}t-|��U�ÃwHxotRv~t-|¥w0���ewHxo�{|0��z��(t^v-�Åï$� � �ovHtE|¦íz��D��õ@�Ct^�0�9��|¥wHvHz�w~tkw~xot��o�J:t^vHt^���^tk�(t�w¥¤"t^tE��z�vHt � �oyUzuvz��D� z ¹ �o�(r ¹ �®t^�Dz��oyUtE�0�9�DtEvHz�w~�U� � |}�C|}w~tE���4�Nxot]z9�^�^tE|H|vH� � x9w�|N�¢�uvew~x�z�w]�u� ¬ t-��wkzuv~t��ot�w~tEv~�0�U�otE�R�V�Rz |}���C�6�D|}tEv�{�iw~x�z�w	�{|¦z9|~|~� � �otE�£wH�Ã�Jw�¤�xot^�Â�Jw��U|�¯�vH|}w¦z9�^��tE�Cw~t-��V�Rw~xot |~�C|¥wHt^�R���Nxot0|}���C�6�D|}tEv��{���{|az�|}�U�0��y{z�v��o��wH���9�
w~�¨w~x�t¦vHt � �oyUzuvX�k�e��� ��|}tEv@�{�2ª |^�Q�����]�e��� wHxot¦�D|}tEv�{���ot�w~tEv~�0�U�otE|e¤�x�zTwevHtE|~�u�ov���t-|�w~xotZY9[]\]^��{|ezuy�yU�T¤�t-� wH�
x�z*s9tNz9�^�^tE|H|$w~���u��� ¹ ���(r ¹ w~xote|~�o�C�®��|~t^vq�{���ot�w~tEv~�0�U�otE|
¤�x�z�w�vHtE|~�u�ov���t-|ewHxot`_,acb]\�d]e?�{|\z�yUy��T¤"tE�RwH�¦xDz*sut@z9�^�^tE|H|
w~�D�"�Nx�t�zu�CsTzu�9w�z � t��u�q��|}�U� � |~�o�C�®��|~t^ve�{�2ª |e�{|Nw~x�z�w]¤"t�^zu�¡�U�ot^�Bw~���¢�Q�����o��sV�{�C��z�y"�u� ¬ tE��w�|�¤���w~xÆz��¡�U���@�CwHzu�oyUt
wHz � �B¤�xo�{��x�z�yUy��T¤e|q�D|qw~�@�o�U����z�|~t�wM�u��zu�E��tE|H|qvH� � xBwH|4wH�w~x�t^�R�@�Nxo�{|az�yUyU�T¤e|e�¢�9vk¯D�ot^v � v�z��U���(t^v~�6�9� ¬ tE��w\z9�^�^tE|H|���9�Bw~vH�uy6�Vz9|N�u�o�(�9|~tE�	w~� �(t^v~�®��|}tEv�zu�^�^tE|H|����9�9wHv~�9y,�
�Nxot¦�U�Ct-zG�(tE���9�0tE|���yUtEz�v@�J�e¤"t�yU�V�u�¡zTw�wHxot�t��oz��0�oyUt
|~xo�T¤��Â�U�Ýï$� � �ovHt ÷ �gf�t�wG��|Gz9|~|~�o�0t§w~x�z�wG�u�ovR�o�C�
w~vH��|}w~t-�¨�9� ¬ tE��w��U|�z¦�(�9|}wH|H��vH�U�Cwa¯�yUtZ; 898�h =.�V�0�!�Rw~x�z�w�u� ¬ tE��wk¤�t�xDz*sut�zu|H|~�V�^�Uz�w~t-��z |~�o�VºV��|~t^v]�{�2�(zu|e¤"t�¤��Uy�y
�C�{|~�^��|H|?�U� ¹ tE��w~�U�u� ÷ ��í9�$ï��V��� ��|M�U�o��w~�{z�yUy����{|�zu�����Dzu��wH��s9t
�u� ¬ tE��w¦���YwHxotG¯�yUt¨|~�C|¥wHt^�R� « xo�Uy�t¨�Jw¦v~tE�0zu���D|��U��zu���
w~�Usut]�Jw"�D�B|}t-|?�o�awHxovHtEzTwMw~��wHxot]|~tE�^�ov~��w¥�����:w~xot�|}�C|}w~tE���
0e�T¤"t^s9t^v2wHxotM�0�9��tE�Bw�-i�A%6D�'M�9�DtE��|!�Jw-�*zu����|}wHzuv}w�|�t��Ct^�
���ow~�U� � ��wH|$���C�Ct9�E�¢�V�D� ��|!�(tE���9�0tE|�z9��wH��s9tu�Tz�����z��CwH�u� zTw~��{�^z�yUyU�©z��D�B|~|~����y�t �ozu� � tEvkwH��w~xot�|~�C|¥wHt^�R� ���G���9�BwHz��U�w~x��U|�w~xovHtEz�wE�*wHxot�zu�o�oyU�U�EzTw~�U�u�D|2w~xDzTw4�u�(t^���o�BwHv~��|}w~t-�a�u�o�



(CPU, Memory, Disk, Network, etc.)

ru
nn

in
g 

an
 a

pp
le

t
B

ro
w

se
r

.....

C
om

m
an

d 
sh

el
l

ex
ec

ut
in

g 
a 

ga
m

e

W
or

d 
pr

oc
es

so
r

vi
ew

in
g 

a 
fil

e

Operating System

Resources

Unprotected Space

Protected Space

Applications

ï$� � �ovHt�í 
 ���������
	�	����������������������������������� ���!�"�#�
	$���%�
�������#��&�������'(')�
���*���"���!��+��,�-������	-�.��/��������"����01�
������23�����
��+���'4�"�5')�"���768�����9�"���:�����;��� ��+��<�-��=����:�>&������ �"	?���%���������@��&�������'@A

¬ tE��wH|E�T����xot^vH�Jw$w~x�t"|~�o�VºV��|}tEv!�{���u�ow~xDzTw4�u� ¬ t-��wH|E�Tz����@z�vHt
xotEv~t-zT��w~tEv �D�9�o���ÆwH�Qw~xotG�(t^vH�0�U|H|}�U�u�D| z����Æ�ovH��sV�Uy�t � t-|�C�{��w�zTw~t-���B��w~x�z�w]|}�o�CºB��|~t^v��{�2�
�NxotEv~tq�{|�z�|}w~vH�u� � zu��z�yU� � ��xot^vHt4w~��wHxotM|}wHzu���oz�v�� �]�e���|~t�w~���U�§�0tE��x�zu�o�{|}�R� « xotE�¡zG|}�o��wHzu�oyU�9�®� z�vH�ut-�G¯�yUt �U|
t��Ct-���CwHtE�2�$w~x�t	�ovH�C��tE|H|�z9� �B�o�Uv~t-|\w~x�t¦zu�E��t-|~|avH� � xBwH|����w~x�tk�T¤��otEvE� « ��w~x ¹ �o�(r ¹ �C|~�o��wHz���y��B�®�0zuv~�9tE��B.^ _ d�\ [�[ \ [
zu� �B�o��vHt�w~xot�z9�^�^tE|H|0v~� � xBwH|��u�kwHxotG�T¤��ot^v �u�kwHxot<CED \ [w~xDzTw	wHxot^�i�9�DtE�������iw~x��U|��^z9|}t9���������9�ov�|}t9��wHxot©��t^¤
vH� � x9w�|ez�vHt\�ot^s9t^v � v~t-zTwHt^v"w~x�zu�Rw~xo�B|}t\wHxot��ovH�C��t-|~|Nx�z9��(t��¢�uvHtu�
�Nxot�zu�CsTz��Bw�z � t-|��u�e�u�ov0z��o��v~�Bzu��xQ�Dt-���9��t�z��o�Dz�vHt^�Bw���e¤�t��^�u��|~�U�ot^vawHxot¦zuyJwHt^vH��zTwH��s9t ��t^w~xo�C�o|�����t^�D|}�ovH�U� �w~xDzTw�z�� z�yU�{���U�u��|��u� ¬ tE��wa�C�VtE|��o�uw�xDz�vH� w~xot0|}�C|}w~tE���
� � z��U�¦�D|}�U� � �u�ovN�(�9|}wH|H��vH���owNt^�oz��0�oyUt�¤"t\�^z���t��Ct-���CwHt�¢�V��� ��|�����|~�{�Ct�z@|~z��¢t]�U�Bw~t^vH�ovHt�wHt^v?wHx�zTwN¤��Uy�y(y��U�0�JwN��wH|Nzu���
��t-|~|kwH�¦wHxot0�o���CtEv~yU�V��� � ¯�yUt |}�C|}w~tE���0�NxotEv~t0z�vHt@x��T¤N�t^s9t^v�z��V�o���(t^va�u�"t^�oz��0�oyUtE|\�u�§xo�T¤=v~tEy��V�U� � �u�Q|~z��¢ty{z�� � ��z � tE|2� zu��y{|"ìJí9í�î6� « t"�^�u�oy{�at��Ct-���CwHt?w~x�t��(�9|}wH|H��vH���ow�U�9wHt^vH�ovHt�w~tEv\����|~�{�Ct�zR|~zu���C�(�*�©��|~��� � 46537>88 �:%�&('B�(�o�Cww~x��U|k¤���yUy���v~�9xo�����Jw]��w]�¢vH�u� zu�E��t-|~|~��� � �¢�u�Bwe¯�yUtE|ew~x�z�wk��w�0� � xBw0��t^tE���Æï$�U��z�yUy��Å¤�tR���9�oyU�£vHtEzu�Ãw~xotR�(�9|}wH|H��vH���ow���C�Ct¨z����Æ� z��9t�|}�ovHtGwHx�zTw	��w¦�C�Vt-|��o�uw	���D��yU���Ct©zu�B�
� z�yU�U�^���9��|����9�0�0zu���o|E�C�o�Cw�wHxo�U|e�U|N�U�0�ovHz9��wH�U�Ez�y6�
rk�ove�0t^w~xo�C�R�ovH�TsV�U�Ct-|Nw~v�z��D|}��zuv~tE�����0wH� w~x�t���|~t^v]zu���
�U����vHtEz9|}t-��|~tE����v~��w¥��|}�U���^t"tEsutEv~���oz�wHz��u� ¬ tE��wqx�z9|4�Jw�|qzu���
��t-|~|NvH� � xBwH|N�(�u�o�D��w~� ��wH|��{�Ct^�BwH�Jw¥�9�o�ovHt^sutE�Bw~�U� � �Jw��¢vH�u�x�zuv~�0�U� � w~xot�|~�C|¥wHt^�R�

sub−user id

sub−user id

File
foo.ps

Process
gs foo.ps

File

sub−user id
foo.ps

ï$� � �ovHt ÷ 
GF �H��+��I����6J��	-�
�%�K�"6L��+��IME���"���%�@2L� �����
�"�N�"OQP�������0����R��+-���S�:�"���H�H	$�"���������.��	-�ST���H6U�*��AV	��0
23����+,�����W�
�����Q�����
�X��=Y����O�ZQ�-�����[��=$A]\L+��^')��')���Q�_��+��
��+��"���������.��	-�`��	-	�����:�
�����"�,�"	?�����_T?���7M��*��AV	��0*���a�����.�-�
���*���^�^b���O$c^bK	��.�Q�������E�"�-=d�>�E���-+����.�����_��+��;����O�ZQ�-�����
��=e��+��
�a2;�
�_�
�����Q�����
�X��=e23����+e��+��3���Q���.�-���X��=e�"O�PX������A
M��%�*'f����24���g0W��+-���e	-�%���:�����)+��"�<��+��h	?���:'Y�����������-�
�"��=S	-�.��/��������"���7�"�����Q����������=#23����+#��+-���3����O�Z*�-��������=gA

ikjml n9o�pQqar
sJt�uwvxo�p"y_zg{as8|�}�~K{a���gr�pQo�}�o�{1t

� |	¤�t©��tE�Bw~�U�u�ot-�YtEzuv~yU��tEv��U� ¹ tE��w~�U�u� ÷ �"tEsutEv~�£w~�U�0t
w~x�t\|~�C|¥wHt^� z9�^��tE�CwH|Nzu�	�U�����9���U� � �u� ¬ t-��wN�Jwez9|~|~�C���{zTw~t-|z	|~�o�C�®��|~t^v��U�¨¤���w~x©��wE���ot^�(t^���C�U� � �u�©w~xot0��vHtE�CtE�Bw~�{z�y{|w~x�t��9� ¬ tE��w\�Ez�vHv~�UtE|E���Nxot |~�o�C�®��|}tEvk�{�¨�U|��(t^vH�0zu�ot^�BwHy��
|Hz*sutE�@�U�@wHxot^��� 8 #9���u�DwHxotN¯�yUt�w~xDzTw?xo�9yU�o|qw~x�z�w?�u� ¬ t-��wE�¤�xo�{��xQ�U|a���T¤ö��wH|a�U�0���Cw�z��oyUt��{�Ct^�Bw~��w¥�©�U�§w~xot�|~�C|¥wHt^�
z��D�¨|~�Dt-����¯�tE|�¤�x�zTwa�(t^vH���{|H|}�U�u��|\��w�¤��Uy�yqx�z*s9tu�0�®w�x�z9|
tE|H|~t^�Bw~�{z�yUy��§wHxotG|~zu��t¦�¢�o����w~�U�u��zuy���w¥�Ãzu|0z �]�]��� �D|}tEv



(CPU, Memory, Disk, Network, etc.)

ru
nn

in
g 

an
 a

pp
le

t
B

ro
w

se
r

.....

C
om

m
an

d 
sh

el
l

ex
ec

ut
in

g 
a 

ga
m

e

W
or

d 
pr

oc
es

so
r

vi
ew

in
g 

a 
fil

e

Resources

Unprotected Space

Protected Space

Applications

Su
bO

S

Su
bO

S

Su
bO

S

Operating System

ï$� � �ovHt\õ 
 ���-=�����bQ��O$c^bI������O����=@�
	$���%�
�������I��&�������'Y�;������� �
	-	�������
�������-�3��+���� � �������:+��,	?�������>O��&S')�"�����������-�
�"O�PX�������d���#�������"���)')�
���Q�X�"��� ��+��I�-�����e�
�����������.����+*����0_�"��=H���-��& �"�����%�������.�����X��= �
�������������#��+��I�-�-=����.��&������
��&�������'@A

�{�2�£rk�ot¦�Ez��£sB�Ut^¤ wHxo�{| zu|�w~xot�t �B�o�UsTz�yUt^�Bw��u�]z©�D|}tEv
yU� �u� ��� � �U��w~��w~xot�|~�C|¥wHt^�R�
ï$� � �ovHt�ú¨|~xo�T¤e|awHxot	t��B�o��sTzuy�tE����t¦���Nw~xot¦w¥¤"���0tE��x�z���o�{|}� |E�4��� w~xot]w~�9� ��z�v~wM���2wHxote¯ � �ovHte¤"t]|}tEt�w~x�t]vHt � �o�y{z�v��ovH�C��tE|H|"���qz0��|~t^veòNz�vNyU� �u� ��� � �U�Gz �]�e����|~�C|¥wHt^�ïo�V�0z���� � t^w}w~�U� � z��D|}tEv��{�2�q����wHxota|~zu�0t]¤Nz*�u�V�u� ¬ t-��w�|w~xDzTw�t^�BwHt^vawHxot	|~�V|}w~tE��w~x�v~�9� � x§��w~���!� z��Uy6�!t^wH���U� � y�� ��U�*�Ãz��D�Yz�vHt©zu|H|}� � ��tE�i|}���C�6�D|}tEv	�{�2ª |	��zu|~tE�i�9�iw~xotE��v
�¢�u��w~tE�R�^v~�V�CwH� � vHzu�oxo�{�^z�yUyU�9�®sutEv~��¯�t-�*�q|~�u�ov���t9�

� ���OI�� m�¾
	£j I migim�p � Á�l I p(loÀ]m I

�Ejml �)yao�Yyar�o�zt

�NxotN��|~tN���(ðBz*sTzo��ðBz*sTz ¹ �^v~�U�Cw$zu���@ñkò ¹ ��vH�U�Cwq��� 0]���)f
��z � tE|\�{|a�(tE�^�u�0��� � tEsutEva���9v~t0�(�u�o��yUzuvE���¢�ov}wHxot^vH�0�uvHt
0]���)f �ov~�TsV�{�CtE|¡|~�o�o�(�uv~wQ�¢�uvÃ�uw~xotEvÃ|~�^v~�U�CwH��� � y{z��o�
� �Dz � t-|e¤���w~x©w~xot���|~t����qwHxot��������-�������@w�z � ì ÷ î®�a�?s9t^�w~x��u� � xiw~xo�{|��¢������wH���9��z�yU�Jw¥�i�{|��ovH�U�0zuv~�UyU�Å�U�9wHt^���otE�iwH�t^��x�z����^tNw~xote�Ez���zu�o�Uy���w~�UtE|q�u�(¤"t^�0��z � t-|qz����@w~x�t � |~�ov~����U� � t��C�DtEv~�Ut^�D��t �k����w~xot���|~t^v-�T��w4�{|4����wHt^����|~tE��w~�azTw~wHzu����o��|~��|~�Dt-��wH��� � x��9|}wH|E�
�?s9t^�Æ¤��9vH|~tu�Mw~xot¨|}��w~tG�9v xo�9|}w��U|�sB��y��otEvHzu�oyUt�tEsutE�Æ���
w~x�t��ov~�T¤e|~t^v4�{|4�DtExo�U����w~xotN¯Dv~tE¤"zuy�yCz��D��wHxote�C�C������tE�Bw
�{|�z � |~tE����v~tJ� 0k����ÿ ¹ �®��zu|~tE�§�C�C������tE�BwE��ðBz*s*z ¹ ��vH�U�Cw
�ovH� � vHzu�0|\zuv~t0t��Ct-���CwHtE�Q¤���w~xo�U�§w~xot	|~tE�^�ovH�Jw¥�©�^�u�Bw~t^�Vw���kw~xotR��z � t����Æ¤�xo�{��xÅwHxot^�£¤�tEv~tR�C�T¤��C�®yU�9zu�otE�2�?zu���

user id

Host Foo

Host Foo
Login

ftp, mail, Object Bar.{ps,html, ...}

Cryptographic TokenPassword

Password UNIX password

User Bar

Web, etc.

sub-user id

ï$� � �ovHt"ú 
gF �Y��+��3���"	,	��
�%�`�"6?��+���ME�������%�32L�^�����7��+��
�%�����-������	��.�Q������� �
6_�)�-�������;���3���"�
�������I���@�Y��� F��
��&�������' M��*�#�"��= �"����������� �!�������e��=$A F � ��+��S���"')�
2L��& �"OQP��������K��+��
�<���Q�X���d��+��S��&�������' ��+��%������+ 6U��	10
')�
���J0?������A50 � ���"�I�����I�-������� �Y���%&�	-�X�"�"�%�
	+����e�X�! "���g0
�"��=S�
�%�d�"�����>������=#����O#"m�-��������=%$ ��A

x�z*s9t�vHtE|}w~vH�{��w~t-�Rzu�^�^tE|H|"w~� �uw~xotEvev~t-|}�9�ov���tE|"¤���w~xo�U�Rw~x�t
�ovH�T¤e|}tEvE� ¹ �u�0t��ovH�T¤e|}tEvH|$vH�o�o�o�U� � ðBz*sTz ¹ �^v~�U�Cw4�0z*�9�u�U�w~��v~����x�z*sut�|}t-���ovH�Jw¥� �(z*¤e|ewHx�zTw�z�yUyU�T¤ w~xot ðBz*s*z ¹ ��vH�U�Cw
�ovH� � vHzu� wH�ù�0�u���JwH�uvQzÂ��|~t^v-ª |©�ovH�T¤e|~t^v§���9v~tÅw~x�zu�¤�x�z�w��U| �^�u��|~�U�ot^vHtE�Æ|~z��¢tG�uv�|~tE����v~t9�Æ���Yz9�o�C��w~�U�u���N��w
� z*�G�Dt �C� 2����oy�wa�uv����0�(�9|H|}�U�oyUt��¢�uvkw~xot0�ovH�T¤e|}tEvk�D|}tEv
w~���Ct�wHt^vH�0���ot��J��w~xot"�ovH� � v�z��ù�U|�w~v�z��D|}�0��w}w~�U� � ���C�¢�9v~� z��w~�U�u�Å��zu���¨w~�©w~xot¦¤�tE�Å|}tEv~s9t^v-�Gïo�uv��U��|¥w�z����^tu�qz��0�9� �



��wHxot^v§�¢�o�D��w~�U�u�D|^��ðBz*sTz ¹ �^v~�U�CwQ�U|Qz���y�tÆw~�Ý�0�u�o��w~�9v¡z
��|~t^v-ª |N��v~�T¤e|~t^vNzu��w~�UsB��w¥�	�V� 


� rk��|~t^vHsV��� � w~xot)�<� f�|¦���asV�{|}��w~t-�Y�C�C���o�0t^�Bw�|¦z9|¤"t^yUy�zu|N�(�V�u�V� z�vH�V|E�
� rk��|~t^vHsV��� � w~x�tN��zTwHzk¯�yUyUtE�@���Bw~��0k��� f¦�¢�uvH�0|C� ���C��^y����o��� � �Dzu|H|}¤"�uv��o|����
� rk��|~t^vHsV��� � w~xot£sTz�yU�otE|¨���	�^�B�9�V��t-| ��wHx�zTwQ�0� � xBwxo�9yU�R�^v~��w~�{�^zuy2���C�¢�9v~� z�w~�U�u�(���

����ðBz*sTzMwHxotM�D|}tEv�� z*�]�9v�� z*�k����w��(tM�U�C�¢�uvH�0tE��wHx�zTw!zu�
z����oy�t^w?�U|4�(t^�U� � �C�T¤��C�®yU�9zu�otE���U�Bw~��w~x�t^�Uv?�ovH�T¤e|}tEvE���Nx�tvHtEz�y?|~xo�C���©�^�u�0tE|\¤�xotE�¡z¦�D|}tEva����z9�CsutEv}wHt^�Bw~yU�©�C�T¤��o�
yU�9zu��|¦z£xo�9|}w~�UyUtQzu�o�oyUt�w-� �Nxot^vHtQz�vHt©� z��V�Ä�C��(tEv~tE�Bw
w~x���� � |$xo�9|}w~�Uy�t"z��o��y�t^wH|$�^z����C�ewH�]¤�vHtEzu��xDz*su�C�q�u���u�u��v|~�V|}w~tE�R� � �0�9� � z��¢t^¤ ���"w~xot	���B|¥w�����w~tE¤��9v}wHxV�©z�vHtw~x�t\�¢�uyUy��T¤��U� � 


� ��tEsut-z�y����C�¢�9v~� z�w~�U�u�Âzu�D�9�Cw��9�u�ov�� zu��xo�U�ot��¢tu� � ��Ct^wHzu��y{|Gz��(�u�CwG��z9|~|~¤"�uv��o|	�9vG|¥wHv~����w~�ovHtQ�����u�u��v
|~�C|¥wHt^�Z���

� � y�yU�C�^zTwHtGv~t-|}�9�ov���tE|@wH�¨wHxot��(�u�U�Bw��u�u��v �0z9��xo�U�ot
� y��C���C|"�o�*�`�¢�6� tu�?�CtE�o�Uzuy2���q|}tEv~sV�{��t\zTw~wHzu���C|����

��� t^yUt�wHta�uvez�y�w~tEvN¯�yUtE|E�
� ò"t ¬ ��|}we�oy{z��U�Rzu�o�o�T�V�U� � �¢tu� � �M�D�9�o�o�U� � ���9�o�Bw~yUtE|H|¤��U���C�T¤e|����

0e�B|¥wH��yUt�zu�o�oyUt�w�|!xDz*sutMzuyU|~�e�(t^t^�@�V�o�T¤��aw~�kx�z*sut?w~xotN�^z��
��zu�o��yU��w¥�Rw~�R���u�Bw�zu��w\� zu��xo�U�ot-|]�(t^xo�U���©¯�vHt^¤Nz�yUyU|E�2|}tE���
���z�y��{|¥wH��� � �u�!z��D|}tEvEª |��o��vHtE��w~�uvH�UtE|E�uwHvHz9����z@��|~t^v-ª |"zu���w~�U�u�D|2w~x�v~�9� � x\wHxotM¤"t^��� � t^�otEvHz�w~t?� zu��x����ot����C�Ctu�*� z��9t�C�Uv~t-��wH�uvH��t-|�vHtEz9�oz��oyUtMzu����¤�vH�Jw�z��oyUtu��zu����|~t^�D���� tE�0zu��y
¤���w~xo�9�Cwe���BwHt^�Bw~�U�u�����

�Ej�� v ���]q
	Jz$r���
ar
�$z?p"y

���a�u��v�z�v���xo�JwHtE��w~�ovHtq¤�t?z9�o�CvHtE|H|(w~xot?w¥¤���|~tE����v~��w¥�]�ovH�u�o�
yUt^� |���� « tE�R�ov~�T¤e|~t^v�| 


íu� 0]t^yU�DtEvÄz��o�oyU�{�^zTwH���9��|£v~�o���o��� � ¤���w~x w~xot ��|~t^v-ª |�ovH�UsB�UyUt � t-|^�
� È�É-Õ}Ï,Õ4Ñ�Ï,Õ4Ñ?ÞEÒ���×�Õ}ÏDÎ
	VÍ2Õ¥×eË6Ê Ô,Õ¥Ë:Ô6ÉTÑHÔ��ÌÊÌË Ô:É*Î�Ë Ô6Ê��ÌÕ!Ñ�Ó*Ó��ÌÕ�Ô,Ë �

�Ñ���Ñ��Eà¥Ï6ÊÌÓ-Ô?Ñ�Þ-Ö � ���Eà¥Ï,ÊÌÓ-Ô �uÏ,Õ~Ñ�Ö-Ê�� Ø�Ñ ��Ñ�Ê�� Ñ�×��ÌÕ 	�Î�Ï4Ñ�Þ�Ø�Î�Þ*Õ�ÊÌÞ�Ô,Õ}Ï çÕ¥Ë,Ô,Õ¥Ö\ÊÌÞ � Ñ�Ò-Þ*à®É*ÊÌÞ��eÑ�Þ�ÑHÔ,Ô6Ñ�à®Ð ë

õC� « t^����z � tE|Mw~x�z�wN�Ez�vHv~� z9��w~�Usut����9�9wHt^�Bw"w~x�z�w"�{|"���C�wHt^vH�ov~t^w~t-�	�V��wHxota�ovH�T¤e|}tEvE�

�!�Åzu�o�ov~t-|~|0wHxotE|~t��ovH�u��y�tE�0|	¤�tG¤��UyUyk��|~tGwHxot©�0tE��xo�
z����U|~� |	�ovH�TsV�U�otE�Y�V�iw~x�t ¹ ���(r ¹ ���^z��Dz��oyUt©�9�DtEvHz�w~�U� �|~�V|}w~tE�R�Nz9|0¤�tEy�ykzu|�zQ�0�C�C�oy{z�v « t^�Y�ovH�T¤e|~t^v�z�v���xo���
w~t-��wH�ov~t9� « tY�C�UsV�U�CtÅw~xot « t^�=�ov~�T¤e|~t^v¨���BwH�Äw~x�v~tEt
��zuv}w�|^�2zu�E���9vH�C�U� � wH�¦��wH|]�¢�o����w~�U�u��zuy���w¥�u�a�Nxot�¯�vH|}w\��z�v~w�{|4v~t-|}�(�u��|~�U�oy�t"�¢�9v?�C�T¤��C�®y��Bzu�C�U� � �9� ¬ tE��wH|4�Ts9t^v$w~xot���t�w}�¤"�uvH�(�Mw~xot¨|}t-���u�D�£�{| vHtE|~�D�9��|~���oyUt��¢�uv	�o�U|~�oy{z*�B�U� � w~x�t���9�Bw~t^�Bw-��zu��� w~x�t£y{zu|}w¨�{|¨zÝ|~t�w¨�u�	xotEy��(t^vQz��o��y��{�^z��
w~�U�u�D|��T���Bw~tEv~��v~t^w~t^v�|$��|~tE�@w~�a�ovH�C��t-|~|$wHxote���9�9wHt^�Bw?���(w~x�t
�C�T¤��C�®yU�9zu�otE�Y�9� ¬ tE��wH|E� �Nxot¡�CtE|~� � �Â�{|R�ovHtE|~t^�Bw~t-�Ä�U�ï$� � �ovHtaû

Browser DisplayBrowser Log−in Daemon

. . . . . Browser Interpreter Browser Interpreter

ï$� � �ovHt]û 
 \;+���� ��O,O��.��23�����L���`���*'e	-�.������=,�"61��+��.���
	-���.����A \;+�� T�.���S	-���%�#���S�%����	?���-����O-��� 6J�
� =���27� "
���"�
=-�����h�"O�PX�������^6J�%�*' ��+��Y�������
�-= �"���������������h����O#"
�-��������=%$ �7���Y��+���'@A[\L+��<���������-=h	-�%��/���=����7��+��e�-�����
���*�����%6J�
��� �"6���+��;O-�%��23����� AaME�����"����&K��+��L��+-�>�:=e���E�3�����
�"6L	-�%�Q��������������+��
�<���Q�����%	-�%���K��+��I�
������/��I���Q=��I��+��
�
���3�����%�:�>��=#OQ&I��+��<�������*'Y����� �"O�PX���:����A

« t��Ct-���{�CtE�¨z � z��U��|¥w���|~��� � z���t^�C�U|}w~�U� � « tE�©�ovH�T¤e|}tEv|~�����^taw~xDzTw]¤"�u�oy{�RvHt �B�o�Uv~t�|~� � �o��¯D�^zu�9we�0�C�C��¯D�^z�w~�U�u�RwH���wH|�z�v���xo�JwHtE��w~�ovHtu� � �T¤��C�6yU�9z9�C�U� � z����¡zu�Cw~xotE�Bw~�{�^zTwH���9����:�u� ¬ tE��w�|?���9�oy{�@�(t�tEz9|}�UyU�@zu��x���tEsutE�@�V����|~�U� � z��ov~�*�C�9�xo�T¤"t^s9t^vqt��Ct-���CwH���9� ���2t^�@�Dt-�o�CtE�	���C�Cte�U�+0]���)fG¤�tE�
��z � tE|�¤��9�oyU���(tMzNyU��w��0�uvHt?��x�zuy�yUt^� � ��� � �E|~�U����tq��w!¤"�u�oy{�x�z*s9tMwH�kt^�Vt-���CwHtN���0z\|}tE��z�v�zTwHt�zu���Cv~t-|~|4|~��zu�^tMwH�k� zu���C�
wHzu���©�Jw�|k|~tE�^�ov~��w¥�R�ovH�u�(t^v~w~�UtE|E�Dzu|k¤"t��C�{|~�^��|~|~tE����� ¹ tE���
w~�U�u� ÷ �

��������� � µT´V³ ·E±Bµ���´�� �"!$#&%('o±*)Ã´+#

�?s9t^vH�Å�9� ¬ tE��w�w~x�z�w	�{|	�C�T¤��C�®yU�9zu�otE�Æ�V�£�9�ov��ovH�T¤e|}tEv
yU� � �®�U�i��z�t^�0�9�Y�U|�zu|H|}� � ��tE�izÃ|~�o�C�®��|}tEv��{�2�e¤�xo�{��xY�U|�(�u�o���aw~�]|~�u�0t?�(t^vH�0�U|H|}�U�u�D|^�*z������U|�w~xotE��|¥wH�uvHtE�\�U�aw~x�t



¯�yUte|}�C|}w~tE��� � |H|~� � �o�0t^�Bwq���2|}�o�o�6��|~t^vq�{�2ª |q�{|q|}�U�0��y{z�v4wH�w~x�t@yU� � �U�©�0t-��x�z��o�{|~� �u� �]�]������rk� ¬ t-��wH|]w~xDzTwa�^z�vHvH���tEv}wH�J¯(�^zTwHtE|azuv~t � �UsutE�Q���9v~t0�(t^vH�0�U|H|}�U�u�D|�w~x�zu�§����z��C�w~x�t^�Bw~�{�^z�w~tE�©�u� ¬ t-��w�|^�aïo�9vkt^�oz��0�oyUt�zu�©z��CwHxot^�BwH�U�EzTw~t-�
�u� ¬ tE��w4�0� � xBw � t�wqzu�^�^tE|H|�wH� � 5*8�� � �  .�,� 7 ; 898�����7 �E��t�w}�¤"�uvH�Äzu�^�^tE|H|Gz����Ý�o��y��U�0�JwHtE�Ýv~t-|}�9�ov���tE|E��¤�xot^vHtEz9|�zu�
�o��zu�Cw~x�t^�Bw~�{�^z�w~tE�ù�u� ¬ tE��w�|	�0� � xBwG�u�oyU� � t^wRz9�^�^tE|H|�wH�
� � � =�¤��JwHx��o�]z9�^�^tE|H|:w~��wHxotM��t�w¥¤"�uvH�kz��D�\y��U�0�JwHtE�X�"ÿ �w~�U�0t�z������0t^�0�9v~��zuy�yU�C�^zTwH���9���
����w~xot@���ovHv~tE�BwN�U�0�oyUt^�0t^�BwHz�w~�U�u�G¤"t\��|}t�w~xot��<� fÃzu�C�
�CvHtE|H|a�{|a��|~tE�§w~��|~t^yUtE��w�w~x�t	|}���C�6�D|}tEva�U�§wHx�zTw�¤��UyUyM�(t
zu|H|~� � �otE�	w~��w~x�t��C�T¤��C�®y��Bzu�Ct-���9� ¬ tE��wE�?�Nxo�{|ez����ov~�Bzu��x���?�^�u�ov�|}ta�{|��o�uw]vHtEz�yUyU�¦|~tE����v~t9���{�CtEzuy�yU�	¤"t�|~xo�u�oy{����|~t
|~�u�0tk|~�uv~wM�����^v~�V�CwH� � vHzu�oxo�{�Nw~�9�ut^� � tu� � �qz��^t^v~w~��¯D�^z�w~t6�w~xDzTwe�{|��^z�vHvH��t-�¦zuy��9� � ¤���w~x�wHxot��C�T¤��C�®y��Bzu�Ct-���9� ¬ tE��wE�

��������� � µT´V³ ·E±Bµ�%(! ·��
	$'u²&% '�± )Å´�#

�Nxot]�o�U|~�oy{z*���ozut^�0�u�0�{|?vHtE|~�D�9��|~���oyUtN�¢�uv��ovH�TsB�{�C�U� � w~x�t��|~t^v��U�Bw~t^v~� zu�^t\���$w~xota�9�ov « tE�R�ov~�T¤e|~t^v-�$�®wk�^zu�¦� z��9t
vHt �B�otE|}wH|�w~�0w~x�t�y�� � �®���G�ozut^�0�u��wH�	�C�T¤��C�®y��Bzu�	¯�yUtE|E����w�{|�vHtE|~�D�9��|}�U�oyUtG�¢�uv�|}�Dz*¤��o��� � ���BwHt^vH�ov~t^w~tEvH|0wH�Ãx�zu���CyUtw~x�ta�����^�u�0�U� � �u� ¬ t-��wH|E�oz��D���o�U|~�oy{z*�+0]��� fM�

��������� � µT´V³ ·E±Bµ� #��-±Bµ��$µT±��E±Bµ %('o±*)Ã´+#

�Nxot0¯��Dz�y?��zuv}wa�u�"�9�ova¤�tE�Q�ov~�T¤e|~t^v\�{|\w~x�t�|}t^w����N���C�
w~tEv~��v~t^w~t^v��oz�tE���9��|E�$�Nxot-|}t]�ov~�C�^tE|H|}t-|qx�z*sute�o��z�y��¢�o�����
w~�U�u�Dz�yU�Jw¥�.@9w~xotE���U�Bw~tEv~�ovHt�w�0k��� f©zuy��9� � ¤���w~x	zu�B���(�9|}�|~���oyUt\zu��wH��s9t]���9�Bw~t^�BwNt^�@�Dt-�o�CtE�	���	w~xot�¤"t^����z � t9�Bzu���w~x�t^��t��CtE�^�Cw~t�wHxot]x�t^yU�DtEv�z����oy��{�^z�w~�U�u��|qw~x�z�wMx�z��D�Cy�t]���C�
���9�0��� � �9� ¬ tE��wH|�|~����x�z9|�ÿ4t^vHy,�oÿ4�B|¥w�|~�^v~�U�Cw-�Bt^wH�u�
rk� ¬ t-��wH|"wHx�zTwezuv~t\�o�9v~� z�yUyU� x�z����oy�t-�	�V��xotEy��(t^vezu�o�oyU�J�
�^z�w~�U�u��|0zuv~t�z�y{|}�Qzu|H|}� � ��tE�Ã|~�o�C�®��|~t^v0�U��ª |��V�Qw~xotRyU� � ��U�i��z�t^�0�9���MwHxot�|Hz��0tG¤"z*�Ãz9|0�uv��C�U��z�vH�Ã¤"t^�Æ��z � tE|E�« xotE�ÅwHxot^�Ãzuv~t¦���Bw~tEv~��v~t^w~tE�¡w~xotE�Ãz�vHt	�(�u�o���Åw~�¨w~x�t
�(t^vH���{|H|}�U�u��|R�u�0w~x�z�w¨|}���C�6�D|}tEvG�U�2� �Nxo�{|�¤Nz*�Ä��|~t^v�|
�C�9��ª w��ot^t-�Rw~�	�Dt �9��t^vH��t-�Gz��(�u�Cw�t^sutEv~��z�vH�o��w~v�z�vH�	�u�o�
¬ tE��wkwHxot^���o�T¤��C�6yU�9z9�R���qwHxot@��t�waz�����zuyU|~�¦�o�u��ª wkx�z*s9t
w~�k¤��9v~vH�\z��(�u�Cw4t��CtE�^�Cw~�U� � �D�B|~|~����y��\� z�yU�U�^���9��|$���C�CtM�9�w~x�t^�Uve� zu��xo�U�otu�
« xotE� wHxot��U�Bw~t^vH�ovHt�wHt^vÄ�ozut^�0�u� t^���^�u�o�BwHt^v�|Yzu��wH��s9t
���C�Ct@t^�@�Dt-�o�CtE�©���¨z�¤"t^����z � t �¢�V�Rt^���^�u�o�Bw~tEv~�U� � zu�
��� ������� ���0�uv ����������� ����w�z � �]��wa|~��z*¤���|�z¦�ov~�C�^tE|H|ewH��U�9wHt^vH�ovHt�wqw~x�t]ð9z*sTz��uð9z*sTz ¹ ��vH���ow�ì�í�î®�9�9vMÿ4t^vHyo���C�Ct9�$�Nx�t
�otE¤=�ovH�C��t-|~|\�U�oxotEv~��wH|\wHxot��(t^vH�0�U|H|}�U�u�D|\���"w~xot��Dz�vHt^�Bw
�ovH�C��tE|H|�|~��w~x�t�zu��w~�UsutM�^�C�CtM�^zu�a�ot^s9t^v�t-|~�Ez��(t?��wEª |!|Hz����C�
�(�*�:�
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« t^�Æ�ov~�T¤e|~t^v0|~tE����v~��w¥�¡�U|�wH�u�o�{�¦w~x�z�w x�zu|0vHtE�^t^�UsutE�Åz
� vHtEz�wN�otEz�y2�u�$z�w}w~tE�Bw~�U�u�R|}�U����t\��wH|e|~�0��vH�����{z�y2�U�	wH�C�oz*�C|xo� � xoyU�Ä�U�Bw~t^v����9�o�ot-��w~t-� ���u�0�o�ow~�U� � � 0]�T¤�tEsut^v¦w~x�t^vHt
x�z*s9t��o��wM�(t^tE��z��V�@|HzTwH�U|}� zu��w~�9v~��|~�uyU�CwH���9��|M|~�\� z�v-�$�Nx�t
�ovH��� zuv~� �ovH�u�(�9|~tE�¦|}�9y��ow~�U�u���U|�|~tE�^�ov~t��U�9wHt^vH�ovHt�w~tEvH|��¢�9v
ðBz*s*z ¹ ��vH�U�CwE�oñ�ò ¹ ��vH���owE�:ð9z*sTzo��t�wH�u�aìJíEúo�!í*ûV��í$�B��í��C� ��î6�
¹ ����xi|~�uyU�Cw~�U�u��|@� zu��ye�(tE�Ez���|~t¦w~xotE��v��^�u�0�oyUt��C�Jw¥�9�Æ�Nx�t
�0�uvHt��^�u�0�oyUt��GwHxot0���0�oyUt^�0t^�Bw�zTw~�U�u���2w~xot �0�9v~t�y��U�utEy��
��wk�{|ewH��x�z*sut��o� � |E�eïo��v}wHxot^vH�0�uvHtaw~xotE�G�C�u��ª wkz9�o�CvHtE|H|w~x�t©�{|~|~�otG���a�uw~xotEv	xotEy��(t^v�z��o�oyU�{�^zTwH���9��| yU���9t©ÿ4t^vHye�9v
����y6� « xot^�Æw~x�t^�Åzuv~t����Vs9�u�ut-�2�qwHxotR��|}tEv �U| �B�otEv~�UtE�2�
z��D��wHxo�U|e�o�CwH|]z@yU��we�u�$���ovH�ot^�¦w~�0w~x�ta��|}tEvE�
� ����w~x�t^v�y{z�� � ��z � tkvHt^y{zTwHtE�	w~tE��x��o� �B�ot\��|~tE�¦�¢�9v�t^��|~�ov~��U� � |~tE����v~��w¥�@�{|M�^�C�CtesutEv~��¯D�EzTw~�U�u���$�Nxo�{|Mzu�o�ovH�9z9��x@��|~tE|
Bi^�_ _��! d#"�^ ^%$'&)(�* d�_�+,\�ì�íEó*î(w~���Ct^�0�9��|¥wHvHz�w~t]w~xot�|}t-���ovH�Jw¥�
�ovH�u�(t^v~w~�UtE|$���Dw~xotN�9� ¬ tE��wE�4�Nxo�U|4�0t-z���|!w~xDzTw4w~xotN�9� ¬ tE��w
�otEtE�o|�wH�Q�Ez�vHv~�Q¤���w~xÆ�Jw	z©�¢�uvH� z�y��ovH�V���]�u�k��wH|0�ovH�u�o�
t^v~w~�UtE| @Nw~x��U| ��v~�V���\�^zu�£�(tG��|~tE�Æ�V�¡w~xot�|~�C|¥wHt^� w~x�z�w
zu�E��tE�CwH|���waw~�Rt^��|~�ovHt�wHx�zTwa��wa�U|\�o�uwa�0zuy��{���U�u�D|^� ���V�ot
sutEv~��¯D�EzTw~�U�u�§�{|�sutEv~�¨y��U�0�JwH��� � |}�U���^t��Jw@�U|�x�z�v��¨w~�©�^v~t^�zTwHte|}�D��x@�ovH�V��� |E�$ï��ov~w~xotEv~�0�uvHtu�u�JwM�C�Vt-|q�o��wM|H�^zuy�tN¤"t^yUy @
�U�0z � �U�ot���vHtEz�w~�U� � z]�¢�9v~� zuyC�ov~�V�u���¢�uvqtEsutEv~� « t^�0��z � t9�
� �C��(tEv~tE�Bw¨z��o��v~�Bzu��xÂvHt^yU�UtE|R�u�ÝwHxot¡�o��wH���9� ��� |}�C|}�
w~tE� �Ez�yUy����Bw~tEvH�^t^�CwH���9���Nzu|0��|~tE�Æ�V�Å|~�V|}w~tE� | |}����xYz9|
� �er��=ì û-î®�o� � ÿM�D�*�©ì úTî®� ¹ ����w¥¤Nz�vHt « v�z��o�(t^v�|kìV�-î�zu���
ðBz��V��|�ì ,�î6�Æ� ��r�� z��D� ¹ �u��w¥¤"zuv~t « v�z��o�(t^v�|�t^�C�¢�9vH�^t
�^zu��z�����yU�JwH��t-|?�V�0��|~��� � |}�C|}w~tE� �Ez�yUy�¤�v�z��o�(t^v�|M�^�u�0�o�Uy�t-��U�9wH�§w~xot��9�DtEvHz�w~�U� � |}�C|}w~t^� �utEv~�otEy,�Y�Nxot�|~�C|~�Ez�yUyNwHz���oyUt �U|����C�C��¯�t-�©wH�Rv~�9�Cw~t��^�u�Bw~vH�uy$w~�RwHxot�z����ov~�9�ovH�Uz�w~t
� �er��Ä¤�v�z��o�(t^vM�¢�uv"tEz9��x	|}�C|}w~tE� �Ez�yUy,�q�Nxotk¤�vHzu�o�(t^v�|
z�vHt�v~t-|}�(�u��|~�U�oy�t��¢�9v t^��|~�ovH��� � wHx�zTw wHxotR�ov~�C�^tE|H|�w~x�z�w�U�Bs9�u�9tE�§w~x�tR|~�C|¥wHt^�d�^zuy�yNx�z9|�wHxot��otE�^tE|H|~zuv~�§�DtEv~�0�{|¥�
|~���9��|^�e�Nx�t�ð9zu�V��|ez��D��� � ÿM�D�*�G|~�V|}w~tE� |����0�oyUt^�0tE�9w
z ��|~t^v~�®y�tEsut^y$|}�C|}w~tE� �Ez�yUy��U�9wHt^v���tE�Cw~�U�u���0t-��x�z��o�{|~���]�®w
�{| z��U��t-�£z�w	���9�C¯��o�U� � xot^yU�(t^v�z����oy��{�^z�w~�U�u��| �,|}����xYz9|w~x��9|~t�y{z�������xotE�¨�V� « t^�Q�ovH�T¤e|}tEvH|��e|~��w~x�z�waw~xotE�©z�vHt
vHtE|}w~vH�U��w~tE�Å���Åw~xotE��v �D|}t����k|~�C|¥wHt^� �Ez�yUyU|E�Ã�!�§z9�^���9���
�oyU�U|~xiw~x��U|	w~xotE�£�D|}t`=3� 7��*4 ��%�&('�z����ÆwHxot � = 7>8*4 ¯�yUt|~�V|}w~tE�R�D¤�xo�{��x©zuy�yU�T¤e|�wHxot^�Uv]wHvHz9��tEv�w~�¦v~t � �{|¥wHt^v]z¦�^z�yUy����z9���Rw~x�z�w\�{|\t��Ct-���CwHtE��¤�x�t^�otEsut^v�wHxot�w~v�zu��tEt@�{|H|}�ot-|\z
|~�V|}w~tE� �^z�yUy6� �Nx�tE|~t¨|~�V|}w~tE� |�zuv~t�w~xot§�0�9|}w�vHt^y{zTwHtE�
w~�©�u�ov@¤��9v~�.@qxo�T¤"t^s9t^v-���u��v@|~�V|}w~tE� �o�J:t^v�|��U�Ãz�� z��
¬ �uv]�D�9���BwE� « t�sB�Ut^¤Ýt^s9t^vH���u� ¬ tE��w]z9|ez |~t^��zuvHz�w~t\��|~t^v-�
tEz9��xQ¤��JwHx¡�Jw�|��T¤��¡|}���C�6�D|}tEv��U�¡zu���¡zu�E��t-|~|\vH� � xBwH|\wH�w~x�t�|}�C|}w~t^� v~t-|}�9�ovH�^tE|E�@�Nxo�{|a|~�o�C�®��|}tEva�U�¨�{|�zTw~wHzu��x�tE�
w~�@t^s9t^vH�@�U�����9�0��� � �u� ¬ t-��w�¤�x�t^�	��w��{|"zu�^�^t^�CwHtE� �V��w~x�t|~�V|}w~tE�R��z����R|}wHz*�C|N¤���w~xG��wew~xovH�u� � xo�9�Cw��Jw-ª |]y����¢tu�D�0zu�B��U� � �Jwe�U�0�D�B|~|~����y�t\�¢�9v��0zuy��{���U�u�D|N�u� ¬ t-��wH|"wH�0tE|H�^z��(tu�
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« tax�z*sut��ovHtE|~t^�Bw~t-� w~x�t�z�v���xo�JwHtE��w~�ovHtk�u�$z0|~tE����v~t�¤�tE�
�ovH�T¤e|}tEvE�?w~x�z�w��ov~�uw~t-��wH| z � zu����|}w0�0zuy��{���U�u�D|0�����^�u�0�U� ��u� ¬ tE��w�|^� « t]x�z*s9te�U����y�tE��tE�Bw~tE�	za¯�v�|¥w"sutEvH|~���9�0�����u��v
�ovH��wH��w¥�V�Dt"�u�0z ¹ �o�(r ¹ �®�Ez���zu�oy�terk�(t^��ò ¹ � õo� ,�ì õ-î��u�o�t^v�zTwH��� � |~�C|¥wHt^� �D|}�U� � ÿ4t^vHy,�
�NxotEv~t�zuv~ta|~t^sutEvHzuy2zu�CsTz��Bw�z � t-|"���G�9�ov��0�V�o�oyUzuv]z�v���xo���w~t-��wH�ov~t�sut^v�|~��|Nw~x�t��0�u�o�9y���w~x��U�@z�v���xo�JwHtE��w~�ovHta���q�(�u�o�C�
y{z�v « t^�¨�ovH�T¤e|}tEvH|E�D|~����x©z9|]�et^wH|H�^zu�Dt��]z*sV� � zTwH�uv]zu����G�{��vH�9|~����w©���BwHt^vH�ot�wQ�q�C�oyU�uvHt^v-� rk��v§�Ct-|}� � ��z9�o�o|¨z|}wHz � t����"z��CwHxot^�Bw~�{�^z�w~�U�u���(t��¢�9v~t�z��V�������^�u�0�U� � �9� ¬ tE��w�{|M�ovH�C��t-|~|~tE�2�4�Nxot��o�ov��Ct^�	���!z9�^��t-|~|����9�9wHv~�9y��{|M�0�Ts9tE�
�¢vH�u� w~xot��ovH�T¤e|}tEvMz��D� �Jw�|"xot^yU�DtEv"zu�o�oyU�U�EzTwH���9��|^�9w~�@w~x�t
�u�(t^v�zTwH��� � |~�C|¥wHt^�R��zuy�yU�T¤���� � �¢�9vez |}�U�0�oyUt^v]zu���¦w~xotEv~t^��¢�uvHt��0�uvHt�|~tE�^�ov~t@�CtE|~� � ���eï$���Dz�yUy���w~x�t���|~t^vk�U|]�o��w����C�su�9y�s9tE�Å���Æw~x�tG�ov~�C�^tE|H|}�U� � �u���U���^�u�0��� � �9� ¬ tE��wH|E��zu���w~x�t^vHt��¢�uvHt©�Ez��o�o�uw¦�(t©wHv~�{���ut-�i���BwH�Åt��Ct-���CwH��� � xo�9|}w~�UyUt���C�Ct9��ÿ?vHtE|~t^�Bw~yU�Gxo�T¤"t^s9t^v-�2�u�ov�zuvH��xo��w~t-��wH�ov~t�vHt �B�o�Uv~t-|
w~xDzTw0w~xot��u�(t^v�zTwH��� � |~�C|¥wHt^�d�ovH�TsV�U�Ct-|@z§�oz�wHz§��t^�BwHv~�{��ovH��wHtE��wH���9�¡�0tE��x�zu�o�U|~�R�4w~x�z�w0z9|~|~�C���{zTwHtE|a�(t^vH�0�U|H|}�U�u�D|
z��D�Y�ovH��sV�Uy�t � tE| w~�£��zTwHzÅ�u� ¬ t-��w�|^�ö�Nx��U|¦y��U�0�Jw�|	�D|�wH��u��vqt��C�DtEv~�U�0t^�BwHzuy ¹ �o�:r ¹ �6tE��z���y�t-� rk�(t^�Dò ¹ � �u�(t^v�zTw~��U� � |}�C|}w~t^�R�
�NxotEv~t]zuv~tk|¥wH��yUy(|~�u�0t�wHxo�U� � |Mw~x�z�w�vHt^� z��U�0w~���Dt�zu�o�Ct-�w~�£�u�ov	�ov~�uw~�uw¥�B�(t��U�Ä�uv��CtEv�w~�Å��:t^v	�0�9v~t©�^�u�0�oyUt�wHt
�¢�o����w~�U�u��zuy���w¥� 


� « t��^�ovHv~tE�9wHy��0�C�9��ª w�|~�o�o�(�uv~wM�¢v�z��0tE|E�$ï�vHzu�0tE|�v~t^�
�B�o�Uv~t�|~�Dt-���{z�yoxDz����CyU�U� � |}�U����t�t-zu��x@�¢vHzu�0tN�^�u��|~�{|¥w�|�u��zu�T0]��� fÄ�o�V�^�o�0t^�Bw�¤���w~x¡�(�9|H|}�U�oyU�©�U���C�UsV�U�V�
��zuyk|~tE�^�ov~��w¥�Å��v~�9�DtEv}wH��t-|^�Ý���i�¢�Cw~��v~t�s9t^v�|}�U�u�D|0���
�9�ov��ovH�T¤e|}tEv0¤�tG¤��Uy�y�zu�o�£wHxo�U|��¢�o����w~�U�u��zuy���w¥�ÃwH�
wHxota�ovH�T¤e|}tEvN�o�U|~�oy{z*���oz�tE���9���

� rk�oyU�ÅzQ|~�o��|~t�w ���	0]��� f ¤Nzu|��U����y�tE��tE�Bw~tE�i|~�wHxot^vHtÃz�vHt¡zi�B�����(t^v��u�@w�z � |Gw~x�z�w��ot^t-�Ýw~�Y�(tz9�o�CtE����z�yU�u� � ¤���w~x�w~xotE��v]�D�B|~|~����y�t\sTz�vH�Uzu�oyUtE|E�

� « t�¤Nz��Bwaw~�Gt^�V�Dz����¨w~x�t �������-��� � ��w�z � w~���otEz�y¤���w~xÅz9�o�C��w~�U�u��zuyMtE���(tE�o�Ct-�Ã|H��vH���CwH��� � yUzu� � �Dz � t-|�uw~xotEvNw~x�zu�RðBz*sTz ¹ �^v~�U�Cw�z�����ÿ4t^vHy6�

� ï$�U��z�yUy���¤�t"�ot^t-��wH�\x�z*sutN|}�9�0t��V�U�����u�(|~tE�^�ov~tNz��o�wHxot^�Bw~�{�^z�w~�U�u�§�0tE��x�zu�o�U|~���¢�9vkwHxot �ovH�T¤e|}tEvkyU� � �6�U��ozut^�0�u�����Nxot��(�9|H|~���oyUt�|~�uyU�Cw~�U�u��|e¤�t�zuv~t��^�u��|~�U�C�
tEv~�U� � z�vHt t^��w~x�t^v@zu�Ãzu�o�o�JwH���9��z�yMwHz � wHx�zTw0�^zuv~vH��t-|z���tEv}wH�J¯D�EzTwHtk�U�	wHxota�C�T¤��C�®y��Bzu�Ct-� ¤"t^�	�Dz � t9�V�uvNz�^t^v~w~��¯D�^z�w~tazTw~wHzu��x�tE�	w~�0w~x�t�0]����ÿÆv~t��B�otE|}wE�
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« t£¤"�u�oy{��yU�U�ut£w~�ùw~x�zu�o��ðu�9��zTwHx�z��ö�Ã� ¹ �0�JwHxö�¢�9v
xo�{|��D|}t^�¢�oy����u�0�0t^�Bw�|@zu��� � ���U�ozu����t�w~xovH�u� � xo�u�ow�w~x�t���9�ov�|}t ���ÂwHxo�{| ¤��9v~�:� « t�z�y{|}� y��U�ut w~� w~xDz��o�
w~x�t	ï��e�M���e��� õ � �oí0z����u�V�V���9��|avHt^sV�Ut^¤"t^v�|�zu���Q�u��v
� |~xotE�oxot^v��>���\tE� ���Bz�ve�¢�9v]wHxot^�Uva���9���0tE�9w�|kzu���©|~� � �
� t-|¥wH���9��|N�u���U����v~�TsV�U� � wHxo�{|���z��(t^v-�
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ì�í�î��kð ¹ ð9z*sTz ¹ ��vH���Cw ���Bw~t^vH�ovHt�wHt^v-�
xBw}wH� 
 � �*¤�¤�¤a� �o��z9|~|~t�w~wE� �ot�w �*� ¬ | �V�

ì õ*î��Nxot rk�(t^��ò ¹ � rk�(t^v�zTwH��� � ¹ �C|}w~tE���
xBw}wH� 
 � �*¤�¤�¤a� �u�(t^�V��|H�2� �uv � �C�

ì ÷ î « �uvHyU� « �{�Ct « tE� ���9��|~�uv~w~�U�o�R�
xBw}wH� 
 � �*¤�¤�¤a� ¤ ÷ � �uv � �C�

ì ú�î � �B��vHz � � ��x�z�vH�9z=z���� ��z��D�oz�vP�ez ¬ tu� ��z��o�
�(�*� 
 �]|~��� � ��z�v�z��0t^w~t^vH�Uø^tE�Q�(t^xDz*sB�U�uv���y{zu|H|}t-|awH��^�u�C¯���tÝzu�o�oyU�U�EzTw~�U�u�D|^� �����C^ _ d�\�\!+'&)( *$[ _�� e
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