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UI: Agent DF: Agent QH: Agent
citizen : user

info request

query specs. request

query spec. submission

query for service

QH agent  address

query committment

results  communication

results presentation
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@ �0F�J�?,O0J�FM��� ?�ó x�?,>�@�LNHùDGFM�0DGFIHGFIO��&FIîþüÎ�ö�G�¸F�JM@N>�HGH �OK�!=N�LdO �G�0F .�� /
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ð~@NLdH&�&FIîÂLNO?�DKî¸FMD�?�ó%H&�&DKFIO¸x��G��÷$��/´FM���0H6J�?,O0HKLNî¸FMD;�G�¸FIH&F�LNO�G�¸DKO �
� P!=J�h ��P�JLQ ' J !=N &_h � h�LNH�>v�&FMDKO0>�DG��DGFI@N>��GLA?,O0HK�0LA��î¸F�A�O¸FIîù>�ï�?,O¸xÂ>�O ! (-#�K=ehò
õ��0?,H&F��o?,LdO���?�ó û LAFMõ	LdH�DGFM�0DGFIH&FIO:�&FIî�LNO¤�G�¸F6>�O�>�@A�ÎHKLNHMò�>�x�?,>�@´ðÉ�G�¸F6FIO�î�÷Rò,>�O0î
> � N�!=J0ò � P�h�K ��e (�P¤?�D �OK-!=N;ðÉ�G�¸Fvï�FI>�O0HR÷$�1��FI>�O0H&úZFIO0î�>�O0>�@A��HGLNHÓLdHÓ>ùõ#FI>=D
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�0HGFIîùLNO��G�¸Føïø?�î¸FI@+HK�¸?{õ�O LNO ��LAx,�¸DGFv:Îòoõ��¸FMDGFÓ�G�0F¤x�?,>�@dH ��L  @��%@�3���E� � � �����.2
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237E2R�6��+ 26>�DGFÓïøFI>�O0H6ór?�D�>�JR�0LAF û LNO¸xø�G�¸FÓx�?,>�@ �D�E��#A��%@2B�1�D�@�6��#,�E���- .2B� �
�2K=J #"e � ��� # � K=J ' J !=N &_h � h´LNH%>��&FMDKO0>�DG�wDGFI@d>��GLA?,O0HG�0LN�`üTFM�WõEFMFIOø>�O !�(�#�K=ehò(õ��¸?,H&F
�T?,LNO:�T?�ó û LAFMõ�LNHTDKFM�0DGFIH&FIO:�&FIî�ò{>�O0î���õ#?�x�?,>�@NH�� ��?,O��&DKLNü��¸�GLA?,O�>�O0>�@A��HGLNH�HG�&DKL û FIH
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LNOv�G�¸F B�FIÿ:��LADGFIïøFIO:�GHO3�O¸x,LdO¸FMFMDKLNO¸x�J�?,ï�ï¤�0O0LA����ò0>�O0îÂLNOv��>�DG�GLdJM�0@N>�D�?�ó 3�DKLNJ
����(�H � %ïøFM�G�0?Îî¸?,@N?�x��E6�:9:_> � � H#>�@NDGFI>�î¸��ïøFIO:�GLA?,O¸FIî >�üo? û F�òÎLN�#LNH#LNO��&FMDKFIH&�GLNO¸x
�&?�O0?��&F��G�0>���ï¤�0JR��?�óE�G�¸F @ DG?��T?,H`ïøFM�G�¸?�î¸?,@A?�x���JM>�O�üTF�J�?,ï�ü�LNO¸FIî�õ�LA�G�
O¸?,O¸úW>�x�FIO��ùðÉF �Íx&�AòE?�ü�^&FIJ���úZ?�DKLAFIO:�&FIî	?�DvLNïø�TFMDK>��GL û Fa÷¤H&?�óÉ�Wõ�>�DGF î¸F û FI@A?���ïøFIO:�
��>�DR>�î0LAx,ï�H��#�¸?�DÂF�4�>�ï���@AF�òE?,O¸F ïC>I�	õ�>�O���&?��0H&F @ DK?��o?,H óÉ?�D FI>�DK@N� î¸F�ú
û FI@A?���ïøFIO������0>�H&FIH6>�O�î��G�¸FIO���H&F .���/C6 � >´óÉ?�D�@N>��&FMD����0>�H&FIH�� � �6�G�¸F¤HG>�ïøF
�GLNï�F�ò�õ#?�DaD¤?,O � .���/[6 �9� >�>�@d@A?{õ�H��0H��&?`F�4���@A?,LA�1F�4¸LNH&�GLNO0x .�� /��&FIJK��O0LNÿÎ�¸FIH
î0�0DKLNO¸xùðÉ?,�0D û FMDKHGLA?,O ?�óR÷�>�x�FIO���úZ?�DRLAFIO��&FIî�H&?�óÉ�Wõ�>�DGF�î¸F û FI@A?���ï�FIO���� � H�LNO0î0Lpú
JM>��&FIîùLNOÂ��LAx,�¸DGF l uÎò�?,�¸D�LNî¸FI>øLdH;�&?C>�î¸?��0� � .�� /�óÉ?�D��G�0F`î¸FM�G>�LN@AFIî�î0FIHGLAx,O
����>�H&F � � O�F�4�>�ïø��@AFw?�ó%�0?{õö�G��LNH;JM>�O�üTFwî¸?,O¸FÓLdH�x,L û FIO�LNOd6 � �.> �

@ �¸Fvï�FM�G>�ïø?Îî0FI@#��DGFIH&FIO:�&FIî�LdO s�FIJ��GLA?,O r ��>�H�üTFMFIO�î¸F û FI@A?��TFIî�LNO��G�¸F
HG>�ï�F�HG��LADKLA��>�H��G�¸F .�� /	ïøFM�G>�ïø?�î¸FI@�óÉ?�DwJM@N>�HGHwî0LN>�x�DR>�ï�H�� � J�?,ïø��>�DRLNH&?,O
üTFM�WõEFMFIO*.���/�JM@N>�HGH;î�LN>�x�DK>�ï�H6>�O�î�G�¸FÓî0LN>�x�DR>�ï�H��0DGFIH&FIO:�&FIî�LNOEs�FIJ��GLA?,O r
FIïø���0>�HGLBwMFIH��G�¸F�î�LNH&�GLNO0J��1DKFM�0DGFIH&FIO:�G>��GLA?,O0>�@o>�O0î ?,O��&?,@A?�x,LdJM>�@o@NF û FI@NH#��H&FIî�óÉ?�D
JM@N>�HKHÓî0LN>�x�DR>�ï�HÓ>�O0î�>�J��&?�Døî0LN>�x�DK>�ïCH ðÉ�G�¸Fvór?�DRïøFMDÓüTFILNO¸xù>��Ó�G�¸FH&?�óÉ�Wõ�>�DGF
@AF û FI@Zò0�G�¸F�@d>��&�&FMD�>����G�¸FiD�O¸?{õ�@NFIî¸x�F�@AF û FI@É÷$� @ �0LNH�J�?,O��&DK>�HG��>�@NHG?Cî¸F�A�O¸FIH��G�¸F
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D�FM�øî0L��TFMDGFIO0J�F;üTFM��õ#FMFIOC?�ü�^�FIJ���úZ?�DRLAFIO��&FIî >�O0î�>�x�FIO:��úZ?�DKLAFIO:�&FIîî¸F û FI@A?���ïøFIO:�
ïøFM�G�0?Îî¸?,@N?�x,LAFIH�� � x�FIO:�GH�ð~>�O0î >�J��&?�DCî�LN>�x�DK>�ï�HR÷�JM>�O0O0?��øüoFv�G�¸?,�¸x,�:�ø>�H�>
H&�TFIJMLN>�@dLBwI>��GLA?,O�?�ó�?�ü�^�FIJ��GH ð~>�O0î	JM@N>�HGHCî0LN>�x�DK>�ï�Hh÷Rò�>�HC>�DGx,�¸FIî LNO��0DGF û LA?,�0H
��>��TFMDKH�� @ �¸F`î0L��TFMDGFIO0J�F�LNH;DK>��G�¸FMD��G�¸F`DGFIHK�0@A�6?�ó1>�O�?,O:�&?,@A?�x,LNJM>�@%>�O0îÂDKFM�0DGF�ú
H&FIO:�G>��GLA?,O0>�@THG��LAór������LNO0>�@N@N��ò:LA�;HG�¸?,��@Nî�üTF�O¸?��&FIî�G�0>��6LNO0�0FMDKLA�G>�O0J�F�òÎ>¤J�DR�0JMLN>�@
O¸?��GLN?,OùóÉ?�D .���/ î0LN>�x�DK>�ï�HIòo��@N>I��HwO¸?DG?,@AF�LNO*>�J��&?�DÓî�LN>�x�DK>�ï�H�� @ ��LNH�LNHGO�(Í�
��FM��> A�O0>�@Eî¸FIJMLNHKLA?,O � 0�?aõ#F û FMDvLNO0�¸FMDKLN�G>�O0J�F�ò+>��ø�G�¸FÂJM�¸DKDGFIO��øH&�G>��&FÂ?�ó��G�¸F
>�DG�Mò�H&FMFIï�H¤ïø?,H&���0H&FMó~�0@#>��¤> H&?�óÉ�Wõ�>�DGF�ò1DK>��G�¸FMD¤�G�0>�O�>ED�O¸?{õ�@AFIî¸x�F�ò�@AF û FI@ �
@ ��LNH û LAFMõ LdHwLNïø��@NLdJMLA��LNO*?,�¸D`î0FIJMLNHGLA?,O*�&?�>�î¸?���� � .�� / óÉ?�D`�G�¸F�î0FM�G>�LN@AFIî
î¸FIHKLAx,O���0>�H&F �

� ä  éoæ´ì �~ë��{íÉé�æ�� ��æ+ê ��ë´çaë´è ����é�è��

@ ��LNH���>��TFMD��0DG? û Ldî¸FIH1>Óî¸FM�G>�Ld@AFIî�>�JMJ�?,�0O:��?�ó @ DG?��T?,HMò�>`O¸FMõÒ>�x�FIO��#?�DKLAFIO:�&FIî
H&?�óÉ�Wõ�>�DGF�î¸F û FI@A?���ïøFIO:�ùï�FM�G�¸?Îî0?,@A?�x�� õ��0LNJR� H&��>�O0H��G�¸F�H&?�óÉ�Wõ�>�DGF�î¸F û FI@pú
?���ï�FIO����0DG?�J�FIHGH`óÉDG?,ï FI>�DR@A��DGFIÿÎ�0LADGFIïøFIO:�GH`�&? LNïø��@NFIïøFIO��G>��GLN?,O�óÉ?�D�>�x�FIO:�
?�DKLNFIO��&FIî H&?�óÉ�Wõ�>�DGF � @ �0F ��>��oFMDv�0DGFIHGFIO��GHÂ>�O0î î�LNHGJM�0HGHGFIHC�G�¸F A û F*����>�H&FIH
HG�0�0�T?�DG�&FIîÂüÎ� @ DG?��T?,HMò��G�¸F�î¸F û FI@N?���ïøFIO:���0DG?�J�FIHGH�õ�LA�G�0LdOFI>�JK� ���0>�H&F�ò��G�¸F
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ïø?�î¸FI@NH%J�DGFI>��&FIîC�G�¸DG?,�¸x,�¤�G�0LNH���DG?ÎJ�FIHKHMò�>�O0î¤�G�¸F6î0LN>�x�DK>�ïCH%��H&FIî��&?`î¸FIHGJ�DKLNüoF
�G�¸FIHGF`ïø?Îî0FI@NH��

@ �¸DG?,�¸x,�¸?,�0�Mò�õEF¤�0> û F�FIïø���0>�HGLVwMFIî��G�¸F��0O0LNór?�DKï �0H&F¤?�ó�> HKï�>�@N@´HGFM��?�ó
D�O¸?{õ�@AFIî¸x�F�@AF û FI@TO¸?��GLA?,O0H�î0�¸DRLNO¸xÓ>�@N@����0>�HGFIH#?�ó+H&?�ór��õE>�DKF`î¸F û FI@A?���ïøFIO:����b�F
�0> û F�>�@NH&?*�0DG? û Ldî¸FIî�>�O LN�&FMDK>��GL û F�ò�>�J��&?�DC>�O0î�x�?,>�@�ü�>�HGFIî�ò�DGF�A�O¸FIïøFIO:�ø>�@pú
x�?�DKLN�G�0ï õ��0LNJK�JR�0>�DK>�J��&FMDKLBwMFIH6�G�¸F�DGF�A�O¸FIïøFIO:�E�0DG?�J�FIHGH�î0�¸DKLNO0x`FI>�JK�Â���0>�H&F �
@ ��LNH�DGF�A�O¸FIïøFIO:� �0DK?ÎJ�FIHGHIò�?�ó�J�?,�0DKH&F�ò�LNH LdO0H&�G>�O:�GLN>��&FIî î0L��TFMDGFIO��G@N��î��¸DKLNO¸x
FI>�JR�����0>�HGF �
ñ �¸DÓ@A?,O¸xÂ�&FMDRï ?�ü�^&FIJ��GL û FvLNHw�&?���DG? û LNî¸F�>ùJ�?,ïø��@AFM�&FC>�O�î�î¸FM�G>�LN@NFIî�>�Jhú

J�?,�0O:��?�ó´�G�¸F @ DG?��T?,H�ïøFM�G�0?Îî¸?,@N?�x�� � ñ ü�^�FIJ���úZ?�DKLNFIO��&FIî>�O0î H&�&DK�0J��G�¸DKFIîCH&?�óÉ��ú
õ�>�DGF�î¸F û FI@A?���ïøFIO��+ïøFM�G�¸?�î¸?,@A?�x,LAFIH]>�DKF�F�4�>�ï���@AFIHT?�ó��G�¸F1ü0DGFI>�î0�G�`>�O0îwî¸FM�0�G�
?�ó�î0FM�G>�LN@�F�4��TFIJ��&FIî�ü:����DK>�J��GLA�GLA?,O¸FMDRH`õ��¸?*�0H&Fv>���>�DG�GLNJM�0@N>�D�H&?�óÉ�Wõ�>�DGFÂî¸F�ú
û FI@A?���ïøFIO���ïøFM�G�¸?�î¸?,@A?�x�� � ñ ó�J�?,�¸DRH&F�òoï¤�0JR��DGFIïC>�LNO0H��&? üTF�î0?,O¸FÓ�&?aõE>�DKî�H
>�JR�0LAF û LNO¸x�G�0LNH�x�?,>�@ � b�F�>�DKF�JM�¸DGDGFIO:�G@A��õE?�DaD�LNO¸x?,O�H&F û FMDK>�@�?��oFIO*�T?,LNO:�GHMò
HG��JK��>�H��G�¸FÓî¸F û FI@A?���ïøFIO���?�ó%óÉ?�DKï�>�@�>�O�>�@A�ÎHKLNH;�&FIJK��O0LNÿÎ�¸FIH;óÉ?�D @ DK?��o?,Hq6 l)r >,
�G�¸F ór?�DRï�>�@NLBwI>��GLA?,O�?�ó;�G�¸Fv�&DK>�O0H&óÉ?�DKï�>��GLA?,O��0DG?�J�FIHGH¤LNO��&FMDKïCHÓ?�ó;�0DRLNï�LA�GL û F
�&DK>�O�H&ór?�DRï�>��GLA?,O0H�>�O0î�DGF�A�O¸FIïøFIO:��H&�&DR>��&FMx,LAFIH 6 �=>,��G�¸F¤î¸F�A�O0LN�GLA?,OÂ?�ó�> JM>��G>(ú
@A?�x,�0FÓ?�ó�>�DKJR�0LA�&FIJ��G�¸DR>�@%HG�W��@AFIH�ór?�D�ï���@A�GLpúW>�x�FIO:��H&��H&�&FIï�H�õ���LNJK�ù>�î¸?��0��J�?,O�ú
J�FM�0�GH¤óÉDG?,ï ?�DGx,>�O0LBwI>��GLA?,O��G�¸FM?�DK��>�O0î�H&�&DK>��&FMx,LNJ>�@N@NLd>�O0J�FIH�@dLA�&FMDK>��G�¸DGF 6 l)8 >,
>�O0î��G�¸F î¸F û FI@N?���ïøFIO:�`?�ó;�&?:?,@dH`õ��0LdJK��HG�0�0�T?�DG���G�¸F ïøFM�G�0?Îî¸?,@N?�x��*î��¸DKLNO¸x
��>�DK�GLNJM�0@N>�D����0>�HGFIH��

b�F�J�?,O�HGLNî¸FMDw>vü0DG?,>�î*J�? û FMDR>�x�FC?�ó��G�0F�HG?�ór��õE>�DGF�î0F û FI@A?���ïøFIO:���0DG?�J�FIHGH
>�H�FIHGHGFIO��GLN>�@TóÉ?�D�>�x�FIO:��úZ?�DKLAFIO:�&FIî�H&?�óÉ�Wõ�>�DGF`FIO0x,LNO¸FMFMDKLNO0x&�T13�6LNHE?,O0@A� ü:� x�?,LNO¸x
�¸�¤�&?w�G�¸F�FI>�DK@A��DGFIÿÎ�0LADGFIïøFIO:�GH+���0>�H&F��G�0>��1>�Oø>�x�FIO:��úZ?�DKLAFIO:�&FIîCïøFM�G�¸?�î¸?,@A?�x��
JM>�O �0DG? û Ldî¸F�>vJ�?,O û LNO0JMLdO¸x >�DGx,��ïøFIO���>�x,>�LNO0HG��?��G�¸FMD{òoóÉ?�D�LNO0H&�G>�O0J�F¤?�ü�^&FIJ���ú
?�DKLNFIO��&FIî�ò�ïøFM�G�¸?�î¸?,@A?�x,LNFIH���s��oFIJMLVA�JM>�@N@A��òÎ>�x�FIO���úZ?�DKLNFIO��&FIî�ï�FM�G�¸?Îî0?,@A?�x,LAFIH�>�DGF
LNO��¸FMDGFIO:�G@A���	J�#/P�J�# �"K9J !=NtòÎóÉ?,�0O0î0FIî�?,OO¸?��GLA?,O0H#HG�0JR�v>�H#�G�¸?,H&F�?�ó´>�x�FIO:�Mò�x�?,>�@nò
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§MÇ �#Ç �oµMµM¡W¢:¦ �aÇ �%�K¿EÅ(� ² ³R¢:¦0�K¹�¾ �aÇ ���K¡�µhÅa»nµh¹:Ç�Q:�(bv��c(l 
obZ����\&�Mb3g lpcM��ÎfRcI�R�af&�Mb
��X�b�V��T�IlN�Mb�Ç+ÈT¢a½ á ¾(¾{·s»nµR¹aÖ���½3»n¶s½�Á ± Å �~½�¡3º%ÈÎ½�¡W¢(¹aµh¶�µh³KÁÓÔ{½� Z·s½3»�Ç á ¾a¾a·�»nµh¹{Ö��¤½�»n¶�½3ÁM¦
£ ��� � Ç

� Ç ÌoÇ ��Ç È%Ç �� W�R×�·�½3 &¦ �+Ç � ² ¹a·s¹ �1½�¼(¶�·�¡�×h¦ ��Ç��h½3¹(¹(·�¹a³h»�¦��K¹�¾ �aÇ�È� Z½ ²  &Ç �1â�Ô � �%â�Ð
��µI¾a½3¶s¶�·�¹(³�� ² ¶ÍºZ·ÍÖ á ³h½3¹Iº�ÔIÁ{»~ºZ½�¿;»�·�¹��
�oµh¿;¼�µR»n·�ºZ·�µR¹��R¶]ÌaµR Z¿6�R¶TÌa W�R¿;½3ÆoµR ZÊ�Ç¤PWc�U
Yrb�VWc�fRYAlN\Kc�fhg��I\R�IVWc�fhgÎ\~}�S�\&\�zab�VnfKYAlp^Rb�PWc&}�\KV�|�fRYAlN\Rcw�aiRXZYrb�|EXZ¦ � Ï~£GÑ�¦�£ ��� � Ç

¥{Ç � Ç �� Z½�»n¡3·Ë�K¹(·A¦ á Ç � ½3 Z·�¹(·A¦ � Ç �%·�µR Z³R·�¹(·A¦�ÌoÇ �%· ² ¹a¡�¢a·s³R¶�·Ë�I¦,�R¹(¾ �aÇ���Á{¶�µh¼�µ ² ¶�µh»�Ç���µI¾{Ö
½�¶�·�¹(³ù½&�K Z¶ÍÁ� Z½&Õ ² ·Í Z½�¿;½�¹MºZ»�·s¹�ºn Zµh¼�µR»�Ð#��ºn W�R¹a»~ÄpµK Z¿6�KºZ·�µh¹�Å��R»n½�¾��K¼(¼a Zµh�R¡W¢:Ç �É¹
��µMµR¶s¾{ Z·s¾a³R½�½�º%�K¶AÇ � § � � Ç

�MÇ �#Ç �T�R·Í Z½h¦1ÌoÇ%Ù:½��R¶A¦ � Ç �o¢��K·s¹a¢(µ{¦ ��Ç+â�ÀR�R¹a»�¦%ÌoÇ ���K Z· �Éµa¦��{Ç��%µR¿;½�×h¦ �aÇ � �&À�µR¹:¦
� Ç �1½&�K Z¹a½3ÁM¦ �aÇ�ÔIºW�K ZÊ�¦��K¹�¾ � Ç����R»n»nµR¹(½3º&Ç á ³R½�¹MºÂµR Z·�½�¹MºZ½&¾ �R¹��K¶ÍÁa»n·�» ² »n·�¹a³
��â�Ô(Ô á ��â��KØ���Ù�Ç �É¹���µMµh¶s¾I Z·Ë¾{³h½�½3º´�K¶NÇ � § � � Ç

� Ç �aÇ �T�K»~ºn Zµa¦´��Ç��1µh¶�¼:¦T�R¹(¾ �aÇ]��Á{¶�µh¼�µ ² ¶�µh»�Ç�ÈÎµ&Æ��K W¾{» �´½&Õ ² ·Í Z½�¿;½�¹MºZ»~Ö �% Z·�À�½�¹ �r¹aÖ
ÄpµK Z¿6�KºZ·�µh¹ÂÔIÁ{»~ºZ½�¿;»6â0¹(³h·�¹a½�½3 Z·�¹(³{ÐTÈT¢a½`È: Zµh¼�µR» �  Zµ��~½�¡3º&Ç�PWc&}3\RV�|�fRYAlN\Rcv�(iKXWYrb�|#XZÇ
â0¶s»n½3À{·�½3 &¦ á ¿;»~ºZ½3 W¾a�R¿�¦MºZ¢a½ �%½3ºZ¢a½3 Z¶s�R¹�¾{»�¦�ÏpºZµ;�R¼a¼�½&�K �Ñ�Ç

� Ç Ù�Ç ��Ç �o¢ ² ¹(³{¦ �´Ç á Ç �+· �aµR¹:¦#â�Ç�� ² ¦��K¹�¾ �{Ç;��Á{¶�µh¼�µ ² ¶�µh»�Ç �1\Rc�U ���Ic�k3YAlA\Rc�fhg
�]b��3�IlpVnb�|6b�caYAX�ltcw��\~}�Y ��fRVnb��TcI�Rlpc�bWb�VWlpcM�RÇ �1¶ ² ÆT½�  �0² Åa¶�·s»n¢a·�¹(³a¦�§R¨R¨h¨IÇ

� Ç � Ç��o·s�R¹a¡&�K Z·�¹a·w�R¹(¾���Ç��¤µMµh¶s¾{ Z·s¾{³h½h¦;½�¾a·ÍºZµR Z»�Ç ���Mb�caYNU��TVWldb�caYrbZ����\~}WY �ofKVZb���c(U
�Rlpc�bWb�VWlpcM�R¦6À�µh¶ ² ¿;½*£ � � � µKÄ�ÎbZk3YA�IVnb ��\KYrb�XÂlpc �+PWÇ Ô{¼a Z·�¹a³h½3 nÖ� �½3 Z¶s�R³a¦6���K Z¡W¢
§R¨R¨{£RÇ

� Ç á Ç �o·s¿6�GºnºZ·A¦Iâ]ÇI��Ç �o¶s�K ZÊ�½h¦MÌoÇ �%· ² ¹(¡W¢(·�³R¶s·s�I¦{�R¹�¾���Ç �´µGÀ�½3 Z·AÇ � ² Ô(�� �Ð��1¹(½�Æ»~Á{¿�Ö
Å�µh¶�·�¡;¿;µI¾a½3¶�¡�¢a½�¡WÊ�½3 &ÇEPWc(Yrb�VWc�fKYAlN\Rc�fRg��I\R�IVWc�fhg�\Rc���\~}�Y ��fRVnb`Q0\&\hg Xo}�\RV�Q,bnkW�Ic�\hg�\Z�Ri
Q(V~fRc(XË}&b�V6_N��Q�Q�Q�e&¦,§IÏA¥MÑ�¦����K Z¡W¢`§R¨R¨h¨IÇ
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£&¨IÇ â�Ç���Ç �o¶s�K ZÊ�½��R¹(¾Câ�Ç á Ç¸â0¿;½3 Z»nµh¹�Ç ��½3»n·s³R¹C�R¹�¾�ÔMÁ{¹IºZ¢a½�»n·�»#µKÄ%ÔIÁ{¹(¡W¢a ZµR¹(·�×&�KºZ·�µR¹
Ô{Êh½�¶�½3ºZµh¹a» ² »n·�¹a³ �� W�R¹a¡�¢a·s¹a³ÓÈT·s¿;½�ÈÎ½3¿;¼�µR W�R¶oÙ:µR³h·�¡hÇ �É¹ �#Ç �1µh×�½3¹:¦�½�¾a·ÍºZµR &¦�[TVn\RU
kWbZbZ�KlpcI�RX#\~}�Yt�(b���\RV��KX~�a\�z�\Rc�Î\Z�RlNk3X�\~}´[TVn\Z�RVnfK|EXZ¦�À�µR¶ ² ¿;½E£ � £1µRÄ�ÎbZk3YA�IVnb ��\RYrb�X
lpcÂS�\R|+z��IYrb�V���k3lNb�c�kWb�¦�¼(�R³h½3» �R§ � � £h¦ �oµK ZÊMºZµGÆ]¹��%½�·�³R¢IºZ»�¦ �+½3Æ �oµK ZÊ�¦�����Á�£ ��� £RÇ
Ô{¼{ Z·�¹(³h½� nÖ  �½3 Z¶s�R³{Ç

£h£RÇ ��Ç �oµhÅ ²  Z¹:Ç � á ��� �É¹MºZ½�¶�¶�·s³R½�¹Mº á ³h½3¹IºZ»ýØ+»n½3 � ² ·s¾{½hÇ á ± Ô ÈÎ½�¡W¢aÖ
¹(·�¡&�K¶ �´½�¼�µK nº&¦ á ³h½�¹Mº ±  Z·�½�¹MºZ½&¾ Ô{µKÄtºÉÆT�K Z½ � ºÉÁ Ù�ºW¾,¦ � ² ¶ÍÁ §R¨R¨h¨IÇ
¢MºnºZ¼:Ð � �&Æ�Æ�Æ1Ç �n�R¡WÊR�R³h½3¹IºZ»�Ç ¡�µR¿��R¾{µM¡�»�� �~�R¡WÊ �G¢MºZ¿;¶ �G·�¹�¾a½ ��Ç ¢MºZ¿;¶AÇ

£G§MÇ á Ç �1�K W¾{½�¹(¹a½h¦ á Ç(Àh�K¹`ÙÎ�K¿;»~ÆT½�½3 W¾{½h¦,�K¹�¾ÓÔ,Ç,Ì�·�¡WÊh�K»�Ç��%µh�R¶ÍÖr¾a·Í Z½�¡3ºZ½�¾w Z½�Õ ² ·Í Z½�¿;½�¹MºZ»
�R¡�Õ ² ·�»n·�ºZ·�µR¹:Ç´��k3ldb�c�k�b�\~}�S�\R|%z(�{Yrb�V%[TVn\Z�RV~fR|E|#lpcI�R¦�§R¨aÏ~£ � §RÑ�Ð �	� �K¨{¦0£ ��� � Ç

£ � Ç Ô,Ç á Ç ��½�¶�µh�R¡W¢:Ç á ¹(�R¶ÍÁ{»n·s»´�K¹�¾ �%½�»n·�³h¹ ² »n·s¹a³6����Ô{âv�K¹�¾��K³h½�¹MºWÈÎµMµR¶NÇ �É¹ ����Yt���`lN�hU
�ob�XZY �´VWYAl 
ok3lNfRg�PWcaYrb3gpg ls�Mb�c�k�b6fRc��øS�\Z�RcalpYAlp^Rb���k3ldb�c�kWbwS�\Rc�}&b�VZb�c�kWb`_ � �´PKS¸� � ��� �WeG¦
��·s�R¿;·:Ø%¹(·�À�½� Z»n·�ºrÁM¦ ± �IÄpµR W¾,¦ ± ¢a·�µa¦����K Z¡W¢ � £�Ö á ¼{ Z·�¶0£�§R¨h¨I£hÇ

£�¥{Ç á ÇaÌ ² �{¿6�R¹:¦ � Ç �%·�µK Z³h·�¹(·A¦���Ç �1µR¶�¼:¦a�R¹(¾ �aÇ(��Á{¶�µh¼�µ ² ¶�µh»�Ç �r¹aÄpµK Z¿6�KºZ·�µh¹�ÔIÁ{»~ºZ½�¿;»o�R»
Ô{µM¡3·Ë�K¶�ÔMºn  ² ¡3º ²  Z½�»�Ç �É¹C�,bnkZ\Rc���PWc(Yrb�VWc�fRYAlN\Kc�fhg´S�\Rc&}&b�Vnb�c�kWb�\Rc �T\KV�|�fhg �oc(Yd\hg�\Z�Rldb�X
}�\RV%PWc�}�\RVW|;fRYAlA\Rcw�(iKXZYrb�|EX6_ � ��PW�(U � � � ��e&¦ ± ³ ² ¹�Õ ² ·�º&¦{Ø�Ô á ¦ ± ¡3ºZµRÅ�½3 1£ � ÖZ£ � §R¨R¨{£RÇ

£ �MÇ á Ç{Ì ² �{¿6�R¹�¦I��Ç � ·�»~ºZµK Z½h¦ �aÇa��Á{¶sµR¼�µ ² ¶sµR»�¦��K¹�¾ � Ç{È: W�&À�½3 Z»nµ{Ç0��µI¾a½3¶�¡W¢(½3¡�ÊI·�¹(³�½&�K Z¶ÍÁ
 Z½&Õ ² ·Í Z½�¿;½3¹IºZ»+»n¼�½�¡�·��¡��KºZ·�µh¹�·s¹�Èo Zµh¼�µR»�Ç �r¹�[�V~\&kGqT\~}EYt�(b �RYt�`P ��� �ùPWc(Yrb�VWc�fRYAlN\Kc�fhg
�(iK|%z{\KXWlt�{| \Rc �]b �3�{ltVZb�|6b�caYAX���cM�Rlpc,bZb�VWlpcI�R¦�ÈÎµR ZµR¹IºZµ{¦ � á ¦ á ² ³ ² »~º+§R¨R¨{£RÇ

£ � Ç � Ç �%·�µR Z³h·�¹a·N¦ á Ç � ½3 Z·�¹(·A¦�aÇa��Á{¶�µh¼�µ ² ¶�µh»�¦aÌoÇ �%· ² ¹(¡W¢(·�³R¶s·s�I¦(�K¹�¾ � Ç �� Z½�»n¡�·s�K¹(·AÇ á ³h½�¹MºnÖ
µR Z·�½�¹MºZ½&¾�»nµKÄtºrÆ��K Z½#¾a½3À�½�¶�µh¼a¿;½�¹Mº&Ð á ¡&�R»n½�»~º ² ¾IÁMÇ �r¹`Ô,Ç�Ô{½3¹ �aÇ � Ç,� �² ¶s¶�½3 &¦�â�Ç á ¹�¾I Z½
�R¹(¾ �+ÇhÌa W�R»n»n½3¹:¦R½&¾a·ÍºZµR Z»�¦�[TVn\&kWbZbZ�KlpcI�RX+\~}TYt�(b#Q:�MlpV�YrbZb�caYt�EPWc(Yrb�VWc�fKYAlN\Rc�fRgÎS�\Rc&}�b�VZb�c�kWb
\Rc���\~}�Y ��fRVnb ��cM�Rlpc,bZb�VWlpcI��U ��c�\$�]gsbn�&�Mb ��cM�Rlpc,bZb�VWlpcI��_N� �	��� � ��e&¦ � ² ½�¹(µR» á ·� Z½3»´Ö
á � ��â ��È �� á ¦ � ² ¹(½#£ � Ö]£ ��§K¨h¨I£hÇ

£ � Ç �EÇ�1·�¹(¹MÁM¦{��Ç �%½�µK Z³h½��¸¦(�R¹(¾ á Ç �%�KµaÇ á ��½3ºZ¢aµI¾aµR¶sµR³RÁ��R¹(¾���µI¾{½�¶�¶s·�¹a³;ÈÎ½�¡W¢(¹a·ËÕ ² ½
ÄpµK EÔIÁ{»~ºZ½�¿;»�µKÄ ��� � á ³R½�¹MºZ»�Ç �r¹ �*Ç  ��R¹�¾a½� �½�¶s¾{½��R¹(¾ �aÇ �*Ç � ½3 n W�K¿�¦�½&¾a·ÍºZµR Z»�¦
���Mb�caYAX	�]VnbZf
�KlpcI� � ��fRi��([�V~\&kGq�\~}%Yt�(b �GYt� ���IV~\�zabnfRc��\KV��KX~�a\�z�\Rc���\&�Mb3gpg lpcM� �´�{U
Yd\Rc�\R|;\R�IX ���Mb�c(YAX�ltc�f �`�{g YAlAU ���Mb�c(Y���\RV�g��R¦ÎÔ{¼{ Z·�¹(³h½� nÖ  �½3 Z¶s�R³{Ð �o½3 Z¶�·�¹:¦6�%½3 Z¿6�R¹MÁM¦
£ ��� � Ç

£ � Ç ��Ç �1µh¶�¼�¦ � Ç$�%·sµK Z³h·�¹(·A¦K�K¹�¾ �aÇR��Á{¶�µh¼�µ ² ¶�µh»�Ç á ¹1³hµ��K¶ÍÖrÅ(�R»n½&¾�µR Z³h�R¹a·s×��KºZ·�µh¹(�R¶{¼�½3 Z»n¼�½�¡3Ö
ºZ·�À�½´µh¹�¿ ² ¶ÍºZ·ÍÖr�R³R½�¹MºZ»o�G Z¡�¢a·�ºZ½3¡3º ²  Z½�»�Ç �É¹�[TVn\&kGq�\~}´Yt�(b �hYt�6PWc(Yrq���\RV��KXn�{\�zÓ\Rc �]�Mb�c(Y
Q:�(bn\RVWldb�X�� �´V~kW�IlpYrbnk3YA�IVZb�X���fRc�� ÎfRcM�R�(f��Mb�XC_��%Q � �U � ��� �WeG¦+ÔI½&�KºnºZ¶�½h¦ � á ¦ á ² ³ ² »~º
§R¨R¨{£RÇ

£ � Ç �aÇ���Á{¶sµR¼�µ ² ¶sµR»�¦�Ù0Ç ��Ç �o¢ ² ¹(³a¦��K¹�¾ �+Ç á Ç �%· �{µh¹�Ç �´½�¼{ Z½�»n½�¹MºZ·�¹(³��K¹�¾ ² »n·�¹(³�¹(µR¹aÖ
Ä ² ¹(¡3ºZ·�µR¹��R¶� Z½�Õ ² ·Í Z½�¿;½�¹MºZ»�Ð á ¼{ ZµM¡�½�»n»~ÖdµR Z·�½�¹MºZ½&¾Ó�R¼a¼a Zµh�R¡W¢:Ç�P ��� ��Q(V~fRc(X�f�k3YAlN\Kc(X;\Kc
��\É}�Y ��fRVZb��TcI�Rltc,bZb�V�ltcI�R¦ � ² ¹(½�£ � � §IÇ

§R¨IÇ á Ç �%½�ÆT½�¶�¶AÇ�ÈT¢(½��1¹(µ&Æ]¶�½&¾{³h½�Ù:½�Àh½�¶AÇ	�´V�YAl 
�k3lNfhg�PWc(Yrb3gpg ls�Mb�c�kWb�¦:£ � Ð � � � £G§ � ¦¸£ � � §MÇ
§I£RÇ��#Ç �+Æ��K¹��IÇ�Ô{µRÄËºÉÆT�K Z½��K³h½�¹MºZ»�Ð á ¹ÂµGÀ�½3 ZÀI·�½3Æ1Ç ��c�\ �]gsbZ���Mb ��cM�Rlpc,bZb�VWlpcI���]b�^&ldb:�

�I\R�IVWc�fhg ¦:£h£�Ï � Ñ�¦ �+µKÀh½�¿EÅ�½3 %£ � ��� Ç
§h§MÇ �aÇ ± ¾a½�¶�¶A¦���Ç � �K  ² ¹(�RÊ�¦R�R¹(¾ �+Ç �T� ² ½3 &Ç�â��IºZ½�¹�¾{·�¹(³%Ø���Ù�ÄtµR ��R³R½�¹MºZ»�Ç��É¹ �#Ç ���R³R¹(½3 &¦

�EÇ¸Ù:½�»n¼�½3 W�K¹(¡�½R¦��R¹�¾øâ�Ç�� ² ¦:½&¾a·ÍºZµR Z»�¦�[TVn\&kGq+\~}6Yt�ab��´�Mb�caYNU��TVWldb�caYrbZ��PWc�}�\RVW|;fRYAlN\Kc
�(iKXZYrb�|EX �o\KV��KX~�a\�zùfRY�Yt�(b�� �GYt�(�1fRYAlN\Kc�fhg´kZ\Rc&}�b�VZb�c�kWb`\Rc �%V�YAl 
ok3lNfhg�PWcaYrb3gpg ls�Mb�c�k�b�¦
¼��K³h½�» � � £ � ¦ á ² »~ºZ·�¹:¦(È��#¦�§R¨h¨R¨{Ç

§ � Ç ± � �#Ç ��� � ��c(l 
obZ� ��\&�Mb3g lpcM� ÎfRcM�R�af&�Mbv�hzabnk3l 
okZfRYAlA\Rc(¦�À�½3 Z»n·�µR¹ £RÇ � ¦#�R¶�¼(¢(�
½&¾{·�ºZ·�µR¹:¦ �h�R¹ ² �G nÁÓ£ � ��� Ç

§K¥{Ç á Ç � ½3 Z·�¹(·A¦ � Ç �� Z½�»n¡�·s�R¹a·A¦´ÌoÇ �%· ² ¹a¡�¢a·s³R¶�·Ë�I¦ � Ç �%·�µR Z³R·�¹(·A¦]�R¹(¾ �aÇ]��Á{¶�µh¼�µ ² ¶�µh»�Ç á
�1¹(µ&Æ]¶�½&¾{³h½�Ù�½�À�½�¶�Ô{µKÄtºÉÆT�K Z½Eâ�¹a³h·�¹(½�½� Z·s¹a³���½3ºZ¢(µI¾{µh¶�µh³KÁwÄpµR  á ³R½�¹Mº ±  Z·�½�¹MºZ½&¾ �  ZµRÖ
³R W�K¿;¿;·�¹(³aÇ �r¹	[TVn\&kGq�\~}vYt�(b��RYt��PWc(Yrq�S�\Kc&}&b�Vnb�c�kWb�\Kc �´�IYd\Rc�\R|�\R�IX ���Mb�caYAXZ¦
��µh¹Mºn Z½&�K¶ � á ¦�����Á�§R¨h¨I£hÇ á ����Ç
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§ �MÇ á Ç Ô�Ç �%�Kµ��R¹�¾ ��Ç � Ç �%½�µR Z³R½��¸Ç ��µI¾{½�¶�¶�·s¹a³� W�GºZ·�µh¹��K¶Ó�R³h½3¹IºZ»CÆ]·ÍºZ¢(·�¹ � ��� �rÖ
�K Z¡W¢(·ÍºZ½�¡�º ²  Z½hÇ �r¹ [TVn\&kWbZbZ�KlpcI�RX\~} ��c�\ �]gsbZ���Mb �]brz�Vnb�X�b�caYdfRYAlN\RcÒfRc�� �´bnfRX�\RcalpcI�
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