
���������
	��������	������
�����
���
���������
	����������
���
��� �����
�
�!�"��� #$���
	%���'&)(*�,+-	�.��/�
�!�"��0����1���324&

5�687:9:;=<>@?�68AB68CD689:CE>GF8HEIKJ%> LM>EN�OBABOPLQ>RF�HE68SDTVU�OBW=;EXY;EAY>[Z->\;E]M68^
_V`ba�adcfe"gihkjmlon%pfqrhkets"uKn%jRqrewv�xzyGn%pRgGhkjml|{zn%}Kh~j�n%p�h~jRq\�M���
`
q\�w��hkea��:yr�Mvkj�n%�wu�n%eY�,a��:yr�M�wuwhkeY���
hkjm��hkj�n%pRq\hke

�� ��n%��u"qrewh%��s"u"qf� � qr�whkjRq��f�Muwhw�w���������k�k� a�hk�"�khw�=�P�k�����k�k�k�1�%n%�Kn�e
�"�k�"�P�w�~�B�% ~�~¡~�P¢[£i¤"�8��£�¥~¦§£�¨P©[ªo«"¦��"¦~¨B�% ~�~¡~�P¢[£¬¤"�~��£�¥~¦§£�¨P©

 �� yrpfqrl��M�"qGn3{Dn%}�hkj�n%pmhkjRqr�M�M��`ba�a � hk}"q®yr���
hkl�l � e"q\�Pn%pRqrhke�`b�Mpf¯
hkjm��cfeY�k°
���R�"�Y±
qr�8n%jRqrewhkhk�8n"�B²³hk�khk� � �kn"�"´�n%e�n%v8n%¯�n"�wµ~�k���R�~�k�k¶"�D�%n%�Kn%e

· �Q¸~¹w�8  ·~· ¡§£f«�¹~©[£i¤"�~�~º"¦8¥~¦ · ¦§£�¥~¦§£�¨P©

»,¼§½�¾M¿%ÀwÁ8¾kÂ cRe"gGhkjmlon%pRq\hkehke,pmuw��cfeYp��MjmeY�MpÃq\�Ä}��M�Mhkl�qrewv3l�hkjm��n%pmpmj�n%�MpfqrÅ"�bgihkj
h � j3�Kn�q�y\�ty�q®gi�k°�cfp��YjmhkÅkqr�w�M�3pmu"qrewvk�3hkeVpmuw��pmhk¯beE�Eu�n%�w�K�MeBq\ewvk�1hkeVpmuw���:qrpf�~�
n%ew�Æy\�Pn%jmeBq\ewv-h%g�pmuw��jm�Pn�y�¯bhkjRy\�D°[Ç � pop�uY�M�Æn%j����"qr�mpmjRq\} � pm�M�Èn%ew�É�"q\Å"�Mjm�m�k°
abuw��l��Mpmuwh8�tpmuKn%pÄq\ewpm�Mvkj�n%pm�M�
� � �Mu,qre"gGhkjmlon%pRqrhke�qrewpmh�n1�wj�n%�MpRq\�Pn%}By\��gGhkjmlÊqr�
jm�MË � q\j��Q�D°EcReVpmu"qr���Kn%�E�Mj�¯b�3qrewpmjmhk� � �M��pmuw�oj��Q���Pn%jm�Mut�wjmhkÌ��M�Mp�ÍMÎtÏ~Ð�Ñ�Ò�Ó�ÔQÕQÖQÏ
× ÓQØ~ÙRÚ�Û�Üw°Qabuw�@�Mhkjm��qr�w�Pn
h�gEÎtÏ~Ð�Ñ�Ò�Ó³ÔQÕQÖQÏ × ÓQØ~ÙRÚ�Û[q\�zpmh�q\ewpm�Mvkj�n%pm�ÃuY�Mp��Mjmh~vk�Mew�Mh � �
qre"gGhkjmlon%pRq\hkeÝqreÞn,yrh8�Pn%pRqrhkeßhkjRq\�MeYp��M�-¯ n:�k°�à � j3p��M�MuYe"q\Ë � �1gGhkj3q\e"gihkjmlon%pfqrhke
�mh � jm�M�M�
� � �Mu�n%�
��n%p�n%}Kn%�m�����MjmÅ8�Mj��bn%ew�,á-�M},�Kn%vk�M�bn%jm���w�M�m�MjRqr}K�M�E°YáÝ�âuKn%Åk�
n��wjmhkpmhkpm�"�w��h%g�ÎtÏ~Ð�Ñ\Ò®Ó�ÔQÕQÖQÏ × ÓQØ~ÙRÚ�ÛB°~cfp�q\�ân3�~q\ew�h%g�ntÍm�m�Pn�jm�Mu,�Mewv%q\eY�MÜ�hkj n
Ím��hkjmp�n�yk��q\pm�MÜ�gGhkjEy\h"�Pn�y~qre"gGhkjmlon%pRq\h~eE°Qcfp=qr�zuKn%�z}��M�Me����MjmÅk�M�â�Mã"���MjRq\l��Mewp�n�y�y\�Ähke
ÛYäiä åEæ ç8ç�è�è�è�é ê8Ï�ê~Ï~ÕYÏ~érÕYÓ�äëç,��q\eY�Q�,�P�k�kì"°Dcfpâ¯�hkjm�"��n%��n1l�qr�w�"yr�:�f¯Än%jm�3}��Mp�¯
�M�Me
pmuw� � �m�MjÃn%ew��qre"gGhkjmlon%pRqrhke���h � jm�M�M�M°~{Eh8�Pn�y~qre"gGhkjmlon%pRqrhke3� � �Qu�n%�z�"�:y®yrhP¯V�Kn%vk�M�M�
lon%�w�M�Yn%ew�,jm�:yr�MÅ8n%e"p@á-�M}1�Kn%vk�M�bh%g�n�ew��y\h"�Pn%pRq\hkeh%g³�%n%�Kn%e,�Pn%e}K�âhk}Yp�n�qrew�M�
¯
q\pmuVn�Rqrl��By\�1q\ewpm�MjRg¬n%�M�3h%g�Î�Ï~ÐPÑ�Ò®Ó�ÔMÕ:ÖMÏ × ÓQØ~ÙRÚ�ÛB°Dà eY�o�m�MjmÅ~qr�M��gG�Pn%p � jm�M�!hke
qrp qr���Pn�y�yr�M��Í�ê~Ï�ê8Ï~ÕwÏ × ÓQØ~ÙRÚ�Û�Üw°Dcfp��"qr�m�"yGn%�8�âpmuw��á-�M}t�Kn%vk�M��qre!hkjm�w�Mj�h%g�pmuY�
�"qr�mp�n%ew�M��}��Mpm¯³�M�Metp�uY���wh8� � l��Mewp�n%ew�!pmuw��v%qrÅ"�Me�yrh8�Pn%pRqrhkeVn%ew�Ý�"y\h~p���pmuw�Ml
hke,n�l1n%�1}w�3�Mh%y�y\�M�MpRqrewv3n%ew�,�mpmj � �Mp � jRqrewv��Yh8� � l��Mewpm��q\e,n�yrh8�Pn%pRq\h~e�hkjRqr�Mewpm�M�
¯ n:�k°%í�jmhkldpmuw�bn%e�n�y\�"�Rqr�Ãh%g�pm�M��p§���MjmÅkqr�M�M�M��¯b�@¯
q®y�yw�Bq\��� � �m�Ãpmuw� � �m�Mjzqr�m� � �M�@n%ew�
qre"gGhkjmlon%pRq\hke�mh � j��Q��qr�m� � �M�MîYáÞu�n%p �~q\eY��h%g@y\h"�Pn�yDq\e"gihkjml1n�pfqrhkeq\�â¯
�:y\�Mhkl��M�Kï
áÉuKn%p �Pn%eÝ¯��âyr�Pn%jmetgGjmh~l|�Mh%y�y\�M�Mpm�M�!�wh"� � l��Mewpm��ï�a�uYjmh � vku!pmuw���Mã"�K�MjRqr�Mew�M�
h%g³uKn%ew�"y�qrewv,Å8n%jRqrh � �b�MhkeYp��Me"pm�Äjm�:yðn%pm�M�tpmhopmuw�3jm�Pn�y��¬¯bhkjRyr�E�Y¯���¯bh � yr�,y�q\�"��pmh
�MhkewpmjRqr} � pm�bpmuw�3ñ�qrv%q\p�n�y��@qrpm���:òEhkjmpm�M°

ó ôKõâö�÷=øâù�ú3ûzö�ü�øbõ

U�O"7âOBS=ýrX�þ¬OB]â]:J�9:Jk68]Mÿ�CEJ%9â68SDTtW=;=9Q>\SEJ%9:9QJ%9kHY>rSKþfO"]:<t687:>rO"SVOBS!7�CEJ��mSE7�J�]:S=J%7Ä>r9âWzJkÿ�OB<>rS��
;=9:JPþ¬;Eý³þ¬OB],O";E]�T=68>\ýrXÞý\>�þ¬Jt7:O�TE6~X��§?�C=J�]:Jt>\9,<;zÿ�CÈ687:7�]M6Bÿ�7:>��YJ>rSKþfO"]:<t687:>rO"S 6��B68>rýð68W=ýrJ	�
�m7�>\Szÿ�ýr;DTKJ�9t]:J%9:7M68;=]M68S=7
�B;=>GTKJ�9kH�ýrO�ÿ%68ý�<t6��E9kH�E;=W=ýr>Gÿt7:]M68S=9��ÃOB]:7M687:>\OBS@H�68SDT���J~6~7:C=J�]
]:J��zOB]:7�9��zZ-OB]:J%O��~J�]kHzT�;=J,7:O�7:C=J��E]:O��B]:J�9:93O8þÄ7:C=J�<OBW=>rý\Jÿ�OB<��=;=7:>rS��DH���Joÿ�68SÆ6Bÿ%ÿ�J�9:9
7:O7:C=J��mSE7�J�]:S=J%7�J��KJ%S���C=J%S���J,68]:J,SEO"73>rS O��!ÿ�J%9�OB]�CEO"<J���� <J%7:C=O=TKOBý\O��BX 68SDT 6
9:J%]��K>Gÿ�J�þfOB]�;E7�>rýr>���>\S��9:;zÿ�C!>\S�þ¬OB]:<t687�>rOBS!þ¬]:OB<)7:C=J��mSE7�J�]:S=J%7â>r9�]:J �w;=>r]:JkT!�



µ

?�C=>r9Ä]:J%9:J~6~]MÿPC�>r9�7�Oo9:7:;DT�X7:CEJ3ÿ�OB<��=;=7:>rS���<J%7:CEO�TKOBýrO��BX�O~þ³O��wJ%]:ýG6����=>rS��o7�CEJ�]:Jk68ý
� OB]:ýGT�68SzT!7�CEJ�>rSKþfOB]:<t687�>rOBS�þf]:OB<�7:C=J1SEJ%7�� OB]:A!���Rþ��J�ÿ�68SÝ6����Eý\X�7:CEJ%9:J1>GTKJk689�7:O�7:C=J
>\SK7:J%]M6BÿP7�>rOBS WzJ%7�� J�J%SV7:C=J,]:J~6~ý�âOB]:ýGT 68SDTV;E9kH���J�ÿ%68S AKS=O�� <O"]QJ�68WÃOB;=737�CEJ���OB]:ýðT
68SDT!7:C=J�ÿP>\7:X��"�Rþ��J1;=9QJ,>rSKþ¬OB]:<t687:>rO"SVOBS 7:CEJ��mSK7�J�]:S=J%7�WDJPþ¬OB]:J���J#�BOt7:O�7:C=J,ÿ�>r7:XYH���J
��>\ýrý WDJ-68W=ýrJ!7:OÆCD6��8Jt<OB]:JVÿ�Cz68SDÿ�Jt7:O�$DSDT�7:C=J-ÿ�>\7:XÈTKJ%J��Eý\X��%�Rþ#��J;=9:JÝ>\7�LM;=9:7�OBS
7:C=J!ÿ�>r7:XÆ;=9Q>\S��-<OBW=>rýrJVÿPO"<��E;=7:>rS��DH&��J�ÿ%68S AYSEO��|<OB]:JV68WzOB;=7�7:C=J!7:CE>\S��"9,OBS 7:C=J
ÿ�>r7mX��('zOB]�7:C=J%9QJ!7M68]��BJ%7:9kH�OBS=J)�BOY6~ý >r9�7:OßÿPO"<*�=>rý\JÝ7�CEJ,+-�ÃJ%]:9:OBSz6~ýr>��%JkTÈT�>��B>r7M6~ý.�B;=>GTKJ0/
WzOYOBA�1Ý68;=7:OB<t687�>Gÿ%68ýrý\X!þ¬]:OB< 7:C=J��mSK7:J%]:S=J�7�]:J�9:OB;=]Mÿ�J�9 �32âO"<<J�]Mÿ�>G6~ýrýrXÝ7:CEJ%]:J�ÿ%68SßWDJt6
�zO"]:7M68ý�9:>r7:J�4R7:C=J�9:J%]��wJ%]5��C=>Gÿ�C��=]:O��Y>GTKJ�9[7:C=J�>\SzTKJ06�7:O�J�S=7:J%][7:C=J7�mS=7:J%]:S=J�798�9:J�]��Y>Gÿ�J�9[þfOB]
<OBW=>rý\J�;=9:J�]:9 �3�3SDT-þ¬;E]:7�CEJ%]:<OB]:JwHDS=OB7�OBS=ýrX ;=9:>rS��VW=;=7�68ýr9:OÝ9:;����=ýrXK>\S��-68SDTß9:J%SzTK>rS��
ý\O=ÿ%68ý�>\S�þ¬OB]:<t687:>\OBS þ¬]:OB< J~6Bÿ�Cd;E9:J%]�7:OÈO"7:CEJ%]:9�]:J�ý\J:�Y68SK7o7:OÉ7:C=JÝý\O=ÿ%687:>\OBS@Hb7�CEJ!O��ÃJ%S
9��D6BÿPJ!þfOB]!9:CD68]:>rS��d7:C=JßýrO�ÿ�6~ý�>rSKþ¬OB]:<t687:>rO"S ÿ%68S WzJÞÿ�]:J~687�J~T!� ?�CD687;��Cz687*��J-7�CE>\SEA
68WDOB;E7�7:C=J�T�>��B>r7M6~ý³ÿ�>r7�X��

<>=	?A@CBED.FAG�H =JI%DAK�L9MON�>\9Ä7:C=J�Sz68<J�O8þ�OB;=]â]:J%9QJk68]MÿQCP�E]:O~LQJ~ÿ�7 68SzT�6~SQ�mS=7:J%]:S=J�7
WD689:JkT
6����=ýr>Gÿ%687�>rOBS(R�SOTU�D?�C=JP�BOw68ý³O8þV<>=	?A@WB�D#F�G�H:=QI%DAK�L9MON,>\9�7�O�9:7:;DT�XÝ7:CEJ,ý\ODÿ%687:>rO"S"/�OB]:>\J�SK7�J~T
ÿ�OB<��=;E7�>rS����3XdJ,S=O��|ÿPO"Szÿ�J%SE7�]M687:J7�OV>\SE7�J:�"]M687:Jý\O=ÿ%68ý�>\S�þ¬OB]:<t687:>\OBSÈJ06=>r9:7:>\S��ÝOBSÈ7:C=J
�mSK7�J�]:S=J%71>\SE7�OÝ6�Cz6~SzTKXßþ¬OB]:< J�9��zJkÿ�>G68ý\ýrX þfOB]�<OBW=>rýrJ0/�ÿ�OB<��=;E7:>\S��-;E9:J%]:9 �&<Y=	?A@CBED�F�G�H:=
I%DOK�L9MON�>\9,ÿ�Cz68]M6"ÿP7�J�]:>���JkT!W=XV7:C=J;=9M6��BJ�O8þP+�ý\O�ÿ�687�>rOBSÆ>rS�þ¬OB]:<t687�>rOBS�1��%ZÃO=ÿ%687�>rOBSÞ>\S�þ¬OB][/
<t687�>rOBSÈ]:J��E]:J%9:J�S=7:9�7:C=J)�BJ%O��B]M6��EC=>Gÿ%68ý\�zOB9:>r7:>\OBS O~þ�7�CEJ!>rSKþfOB]:<t6~7:>rOBSÈ>\S 7:C=JþfO"]:< O~þ
6BT=TK]:J�9:9t9:7:]:>rS��B9kH�ýrOBS��B>r7�;zTKJ0/�ýG687:>\7:;DT�JwH ýð68SzTK<t68]:AY9~H�������J%7Mÿ��]<>=	?A@WB�D;FAG�H =>I%DOK�L9MON ;E9:J%9
7:C=J3ýrO�ÿ�6~7:>rOBSV>\S�þ¬OB]:<t687�>rOBS�O8þ�mSE7�J�]:S=J%7Ä]:J%9:OB;E]Mÿ�J%9�7:O�WzJ�>rS=7:J��B]M687:JkT
��CE>ðÿ�Ct]:J��=]:J�9:J%S=7:9
7:C=J��BJ%O��B]M6��=C=>Gÿ%68ý�zOB9:>r7:>\OBSÞOB]�6~]:J~6�O8þÄ7:C=J]:J%9QO";E]Mÿ�J%9���IKO�7:C=Jý\O�ÿ�687�>rOBSÉT�J%7:Jkÿ�7:>rOBS O8þ
7:C=J�<O"WE>\ýrJ�;E9:J%]Ä6~SzT�7:C=J�ý\ODÿ%687:>\OBS�CD68SDT�ý\>rS��o9:;zÿ�C�689ÄJA6�7:]M6Bÿ�7:>\OBS�68SDT�7:]M68S=9�þfOB]:<t687�>rOBS
O8þz7:CEJâ>rSKþfO"]Q<t6~7:>rOBS�9:OB;=]Mÿ�J7�=ýG68X�>\<��ÃOB]:7M68SK7
]:OBý\J���X�J�ÿ%68ý\ý�7:CE>\9Ä>rS=7:J��B]M687:>\OBS^+�ýrO�ÿ�6~7:>rOBS�/
OB]:>\J�SK7�J~T�>rSKþfO"]:<t687:>rO"SV>rS=7:J��B]M687:>\OBS�1��

<>=	?A@CBED7F�G�H:=
I%DAK�LOM9N���689â>r<��=ýrJ%<J�S=7:JkT�J06��ÃJ%]:>r<J%SK7M68ýrý\X�OBSV7:C=J��mSE7�J�]:S=J%7â>rS>S�_�_�`
68SDTVCz6~9�WzJ%J%S O��zJ%SÞ7:O�7�CEJ��=;EW=ýr>ðÿo9:>rSDÿ�J,7:CEJ%S(�3a3;E]J�=]:OB7:OB7:X��=J;<>=	?A@CBED#FAG�H =*I%D�K�L9MON
9:J%]��K>Gÿ�J,>r9,6~7�N�bcb�dfe g	gfhhhji�k	= k	=�G3=�iWG3DOb�g=F��3�m7J�E]:O��K>GTKJ%9�ý\O�ÿ�68ý�>\S�þ¬OB]:<t687�>rOBS�4:+�AKOBA~OBSEO�1
>\S�þ¬OB]:<t687:>\OBS!>\S�l�6��z6~SEJ%9:J�8�68WzO";E7�9:CEO��=9kH�<t6��E9kH�7:C=J��âJk687:C=J%]kHY7:]M68S=9��zOB]:7M6~7:>rOBS@H�J�7Qÿ��

�mSV7�CE>\9V�z6��zJ%]��âJ#$D]:9:73TKJ%9�ÿ�]:>rWDJ,68SVOB;=7:ýr>\SEJ,O8þ7<>=	?A@CBED]FAG�H =
I%DAK�L9MON�>rSV9:JkÿP7�>rOBSnm=H
68SDT!7��bO�þfJk687�;E]:J%9 o!pq= MOK br@s=�G"tAu7L0@cDAG"b-D�vP<YDOb-K
I%DAK�L9MONo68SDT^pq= MOK br@c=�G"tAu7L0@cD0G"b-D0vxw�=	?O= bst
y�K z DOv
I%DAK�L9MON�>rS 9:J~ÿ�7:>\OBSn{�68SDT�|��"�mSß9:JkÿP7�>rOBSn}�6~SzT�~*� J,T�>\9�ÿ�;=9Q937:C=J1]:J%9:;Eý\7:9�þ¬]:OB<
7:C=J3JA6"�ÃJ�]:>\<J�SK7:����þ¬7:J%]36�ýrOYOBAÝ687�]:J�ýð687:JkT��âOB]:A§H���J�ÿPOBSDÿ�ýr;DT�JJ��>r7:C 6o9:;=<<t68]:X��

� � øj�3ü[�-� ôYõV�Pø����%�
÷=ûf�

�!��� �j�&�����j���(�[�����������������f�����&���A�&�������&���
a3S�7:C=J.�mSK7�J�]:S=J%7kH0��J�ÿ%68SJ$DSzT�>rSKþfO"]:<t687:>rO"S�]:J�ýð687:JkT17�O�6�ÿ�J%]:7M68>\S�ýrO�ÿ%687:>rO"S5���m7
T�J%9Mÿ�]:>rWzJ%9
68WDOB;E7
9:C=O��=9~H"7:O���S=9kH"68SzTo9Q>��BC=7:9�OBS�7:C=J�ý\ODÿ%687:>\OBS�OB]â6~WzOB;=7Ä7:C=J�]:J��B>rOBS�>r7:9:J%ý�þ���XdJâÿ%68ýrý
>\7�+�ýrO�ÿ%68ý�>\S�þ¬OB]:<t687:>\OBS�1d>rS 7:C=>r9V68]:7:>Gÿ�ý\J��V<Y=	?0@WBEDQF�G�H:=,I%DAK�L9MONß;=9:J%9Ý9:;DÿQC ]:J�9:OB;=]Mÿ�J�9
J06=>\9Q7�>rS���OBSV7:C=J��mS=7:J%]:SEJ%7 �

ZVOB9:7Äý\O�ÿ�68ýE>rSKþ¬OB]:<t687:>rO"St7�O�TE68Xo>\9�TK>��Y>GTKJ~T�>rS=7:O�7��bO17�X��zJ%9ÄWKX�7�CEJ%>r]Ä9:7:O"]:J~T,þ¬OB]:<9 �
 �687Q68Wz6~9QJ!7:X��=JV68SzTd9Q7Q687:>Gÿ�$zý\JÝ7�X��=J��\¡&6E68<��=ýrJ%9O8þ�TE687Q68WD689QJ0/�7:X��EJ-]:J%9:OB;=]MÿPJ%9
�E]:O�/
�Y>GTKJ~TÈOBS 7:C=J¢�mSK7:J%]:S=J�768]:J-9:CEO���SÈ>\S ?â6~WEý\J��\S���?�C=J�X�68]:J¢�=]:O��K>GTKJkT�7:C=]:OB;��BC 7:C=J
_â���M��ÛYäGä åEæ ç~ç�è�è@è�é ê~Ï�ê8Ï~ÕYÏ~érÕYÓ�ä ç�ÓPÕ�£�Ò®Ñ�¤RÛ�ç�gGhkjj¥ÃeYv%y®qr�mu



�

2�¦#���=]:O��B]M68< O8þÄ7:C=J�X§X�X�9:J%]��KJ%] ��?�CEJ�6Bÿ%ÿ�J%9Q93<J%7:C=O=T 68SDT-7�CEJ�;E9:J,O8þÄýrO�ÿ�6~7:>rOBS
>\S�þ¬OB]:<t687:>\OBSV>r9��Y68]:X�þfOB]�Jk6Bÿ�CV9QJ%]��K>ðÿPJ%9 ��� <JkTK>G687�>rOBS 9QJ%]��Y>Gÿ�J�þfO"]�7�CEJ%9:J,]:J�9:OB;=]Mÿ�J�93>r9
TKJ%9�ÿ�]:>rWDJ~T!>\S!7:C=J19:JkÿP7�>rOBS�{�O8þ7pq=�MOK br@c=�G"tAu7L0@cDAG"b-DOv�<>DOb-K
I%DAK�L9MON��

¨bÀY¼3©EªQ«KÂ ñân%p�n%}�n%�m�:�fpm�8�w��jm�M�mh � jm�M�M�Ähke�pmuw�âcfewpm�MjmeY�Mp
s"�MjmÅ~q\�M�M� {=h"�Pn%pRq\hke�q\eBgGhkjmlon%pRq\hke � ���M�,gGhkjÄp�uY���m�Pn%jm�Mu

� n%�w� y\hkeYv%q\p � �Y�:�GyGn%pRq\p � �Y�
²
��y�yrhP¯dx@n%v~�M� n%�w�wjm�M����¬fn%ew�,�Pn%pm�MvkhkjRqr�M�M��°®°�°Y�Mpm�A
a@j�n�qre,a³qrl���a³n%}"y\�M� �mp�n%pRq\h~e
á-�Pn%pmuw�Mjj®��M�Kh~jmp�� n%�w�wjm�M���bhkj
jm�Mv%qrhke
±bhkpm�:y%¯ � q\�w�M� ew�Pn%jm�M�mpb��p�n%pRq\hke

��SEO"7:CEJ%][7:X��EJÄO8þEýrOEÿ�6~ýY>rSKþfO"]:<t687:>rO"S,>\9³7:C=J�9:7M6~7:>Gÿ&$DýrJ	�:� <t68S=;D68ýw68Sz6~ýrXK9:>r9
O8þD9:7M6~7:>Gÿ
$DýrJ%9Ä>r9Ä9:CEO�� >\S!?b68W=ýrJ	� m"��XdJ�>\S��BJ%9:7:>��Y6~7:J~To7:C=J�J06=>\9Q7�J�SDÿ�J�O8þ%l�6��z68S=J%9QJ�6BT=TK]QJ%9:9Ä9:7:]:>rS��
þ¬OB]
S:°�°*$DýrJ%91OBW=7M68>\SEJkTV]M68SDT�OB<ý\XVþf]:OB< 7:C=J��mSK7�J�]:S=J%7 ����WzOB;=7xm�}�± O~þj$DýrJ%9,ÿ�OBS=7M68>\SE9
6BT=TK]:J�9:919:7:]:>\S��"9��%�3Sd68;=7:OB<t687�>Gÿ�<J%7:C=O�TÉO~þ�ÿ�OBý\ýrJkÿP7�>rS��Æ68SDTß9:7:]:;DÿP7�;E]:>\S��-7:C=J�9:J�$DýrJ%9
68]:J�TKJ�9Mÿ�]:>rWÃJkTt>rSV7�CEJ19:Jkÿ�7:>rOBS�|O8þ7p5= MOK br@s=�G"tAu7L0@cDAG"b-DOvxw�=	?O= bstO?OK z D-v�I%DAK�L9MON��

¨bÀY¼3©Eª
²EÂ ®bn�pfqrh�h%g@p�uY�´³wyr�M�
¯�uBq\�Mu,�Mhkewp�n�qre�n%�w�wjm�M���b��p�jRqrewvk�
x�jm�:gG�M�Mp � jm� �[q\pm� a@h%¯�e �
uwhkl��  a@hkp�n�y3¬fn%ew�,n%�w�wjm�M���-
�P�B° ì µ �P�"° ì µ �"° ��µ ¶w° � µ µ�¶w° ì µ

�!�E� ·¸��¹&���W�����%�[�»º3���������

�»�BOY6~ýDO8þ<>=	?A@WB�D.FAG�H =JI%D�K�L-MON�>r9Ä7:Ox�=]:O��Y>GTKJ ý\O�ÿ�68ýE>rSKþ¬OB]:<t687:>rO"Sþ¬]:OB< 7�CEJ´�mSE7�J�]:S=J%7�W=X
ÿ�OBýrý\J~ÿ�7:>\S��EHY9Q7�]:;zÿ�7:;=]:>rS��DHYOB]��w68SE>��%>rS��EH�68SDT�$Dýr7:J%]:>rS��>rSV6x�=]M6Bÿ�7:>ðÿ�68W=ýrJ�þfO"]:<¢�=?³Oo;=7:>rý\>��%J
9:;DÿQCÞýrO�ÿ%68ý >\S�þ¬OB]:<t687�>rOBS@H&<Y=	?0@WB�DPF�G�H:=�I%D�K�LOM9NtJ%<��=ýrO8XY9,6Ý<J~TK>G687�OB],6~]MÿPC=>r7�J~ÿ�7:;=]:J	o�6
9:O8þ¬7[��68]:J�6��BJ%SE7�WzJ%7��âJ%J%Sß;=9:J%]:9,68SDT-7�CEJ�>rSKþfOB]:<t687�>rOBSÞ9:OB;=]Mÿ�J�9 �§?�C=Jt68]Mÿ�C=>r7:Jkÿ�7:;=]:J�O8þ
<>=	?A@CBED#F�G�H:=�I%DAK�L9MON,>\919:CEO���Sß>\S�'[>����5S��%¼ J%7�� J�J%S ;E9:J%]:916~SzT >rS�þ¬OB]:<t687�>rOBSÞ9:OB;=]Mÿ�J�9kH
<>=	?A@CBEDPFAG�H =�I%D�K�L9MON�<JkT�>ð687:J%9Q �687Q68Wz6~9QJ0/�7:X��EJ!]:J�9:OB;=]Mÿ�J�9�;=9Q>\S��½pq= MOK br@c=�G"t0u�L0@sDAG"b-DOv
<>DOb-K�I%DAK�L9MON�6~SzT�9Q7Q687:>Gÿ7$DýrJ%9�;=9Q>\S��;pq= MOK br@s=�G"tAu7L0@cDAG"b-DOvJw�=	?O= bstO?OK z DOvJI%DAK�L9MON��"?
Oo;=9:J
<>=	?A@CBED7F�G�H:=
I%D�K�L9MONKHwOBSEý\X;�mSE7�J�]:S=J%7�ÿPO"SES=JkÿP7Q68WEý\J�¾\ �IK9�OB]�¾j2â9V��>r7:C;XdJ%W!W=]:O���9:J%]:9
68]:Jâ]:J��B;E>\]:J~T,þ¬OB]Ä;=9:J�]:9 ����T=T�>r7�>rOBSD68ýrý\X�>®þ@7�CEJ�;=9:J�]bCz6��BJ�6x¾\¿3I�OB].¦x¾bI�;ES=>r7kH"7:C=J�;E9:J%]
ý\O=ÿ%687:>\OBSV>r9�68;=7:OB<t687�>Gÿ%68ýrýrX�OBW=7M6~>rS=J~T!�
 Í��
uwhkl��MÜ�q\�Än�}By\h"�M�3e � l�}Y�Mj³h�gzpmuY� pmhk¯beE°Y�%n%��n%ew�M�m��n%�w�wjm�M���Rqrewv3l��Mp�uYh8��q\�bx�jm�:gG�M�Mp � jm�k�
�[q\pm�~�"a§h%¯beE�w�
uwhkl��k��Ç
n%ew�Mu"qs¬i�mlon�y�y\�Mj
}"yrh8�M�3ewhY° :�"¯âh	¬iuwh � ����ewhw° 



¶

Yellow
Pages

Restaurant
Information

WWW Files

À  À  À  À
À  À  À  À

PHS
GPS

Maps

Mobile Info Search Server

Location Information
(longitude, latitude)

Á Â Ã Ä Å Æ Â Ç È É Ê Æ Ë Ç Å Ë Ì
Í Ë Å Ä Î Ä Ê Ã Ï

Í Ë Ì Æ Ä Å Â Ê

Á Â Ã Ä Å Æ Â Ç È É Ê Æ Ë Ç Å Ë Ì
Ð Â Ñ Â Å È Ò Ä Ó Ë Ì Î Ë Ä Ê Ã Ï

Ô Õ Ö × Ø Õ × Ö

PDA

kokono

ÙqÚCÛzÂ «KÂ�Ü e�n%jm�Mu"qrpm�M�Mp � jm�bh%gbÎ�Ï~ÐPÑ�Ò®Ó�ÔMÕ:ÖMÏ × ÓQØ~ÙRÚ�Û

Ý Þ�øâû!�[ö�ü�øbõVß�àd÷�ü-��õ�ö"�@ùá�â�§ö"�ã���%��÷=û��

p(=�MOK br@s=�G"tAu7L0@cDAG"b-DOv*<>DOb-K�I%D�K�L-M9NQ�=]:O��Y>GTKJ�9�6V<JkTK>G687�>rOBSÈ9:J�]��Y>Gÿ�J�þ¬OB]�T=687M68WD689:J0/m7�X��=J
]:J%9:OB;E]Mÿ�J%9 ���m7�=]:O��Y>GTKJ�9
6�9:>r<��Eý\J�>rS=7:J%]�þR6Bÿ�Jbþ¬OB]Äý\O=ÿ%68ý�>rSKþ¬OB]:<t687:>\OBS�9:J�]��Y>Gÿ�J%9��C=>Gÿ�C,CD6��BJ
�B6~]:>rOB;=9�9:J~68]Mÿ�C�>\SE7:J%]�þR6Bÿ�J�9 �0a3SEý\X�7:O�9QJ%ýrJkÿ�7[7:C=JÄ9QJ%]��K>ðÿ�J 9:;DÿPC�689[7:C=J <t6��=9[OB][7:C=JÄXwJ%ý\ýrO��
�D6��BJ%9kHY;E9:J%]:93ÿ%68S��BJ%7�>\S�þ¬OB]:<t687�>rOBSVO8þ�7�CEJ3ýrODÿ%687�>rOBS�J~6~9Q>\ýrX�þf]:OB<�Jk6BÿPC�9:J�]��YJ�] R m T[�

?�C=J,68]Mÿ:CE>r7�J~ÿ�7:;=]:J3O8þ7pq= MOK br@c=�G"tAu7L0@cD0G"b-D0vJ<>DOb-K
I%DAK�L9MON�>r9�9:CEO���S�>rS�'[>�����m
I%DAK�L9MON�ä.=�G"brLA=�B�BEDAL�ÿPOBS��BJ%]:7:9,7:C=JtýrODÿ%687:>\OBSÈ>rSKþfO"]:<t687:>rOBS�68SDT>�E>ðÿPAY9,7:C=J�9:;=>r7M6~WEý\J

å�LOK9d	d�DAL�þ¬OB]V7:C=JÉ]:J �w;=J�9:7:JkT 9:J%]��K>Gÿ�J	�#¼ÄOB7:C ýrO�ÿ�6~7:>rOBS >rSKþfOB]:<t687�>rOBS þ¬]:OB< 7�CEJÞ;E9:J%]
68SDT-þ¬OB]�7:C=J>rSKþfO"]:<t687:>rO"SÞ9QO";E]Mÿ�J%9,68]:J�>rS>�Y68]:>rO";E9�þ¬OB]:<¢�3�m7,ÿ%68SÆWzJt6BT=TK]:J�9:9,9:7:]:>rS��B9kH
ý\OBS��">r7:;DT�J0/�ýG687�>r7:;DTKJYH��zOB9:7M68ýæ/�ÿPO�TKJ�9kHYOB]býG68SDT�<t6~]:AK9 �B?�C=J�ä´=�G"brL0=�B�BED0L�ÿPO"S��BJ%]:7:9�7�CEJ3;E9:J%]
ý\O=ÿ%687:>\OBS!>\SE7�O�7:C=J1ýrO�ÿ%687:>rO"SV>rSKþfOB]:<t687�>rOBSV9:;=>r7M68W=ýrJ�þ¬OB]â7:C=J17M68]��"J�7�;=9Q>\S��7:C=J�pq=�MOK br@s=�G
FAG�H =�L0ç*K br@c=�G>w#DUd�= z0@Eb-=�L0è��§?�CEJt]:J��ÃOB9:>r7:OB]:Xn��Jtÿ�OBS=9:7:]:;DÿP7�J~TÞOBS»<>=	?A@CBEDPFAG�H =�I%DAK�LOM9N
>\917:C=J9:J�7oO8þ�ý\O=ÿ%687�>rOBSÈ>rSKþfO"]:<t687:>rO"SÞ7:CD687oÿ%68SdÿPOBS��8J%]:7�Jk6Bÿ�C-þ¬OB]:<t687�7:O-OB7:C=J�]:9 �§?�C=J
å�LOK9d	d�DALb>\936�9:O8þ¬7[��68]:J#�=]:J��z6~]:J~T!<t68S=;D68ýrý\X�þfO"]3J~6Bÿ:C!9:J�]��Y>Gÿ�J%9��E?�CEJo6Bÿ�ÿ�J%9:9�<J�7�CEO�TÃH
7:C=J3]:J��B;EJ%9:7�þ¬OB]:<-HE68SDT!7:C=J1;=9�6��"J1O8þ³ý\ODÿ%68ý§>rSKþ¬OB]:<t687:>rO"SVO8þ�7:C=J17M68]��"J�7�>r93TKJ0$zS=JkT%�



�

Maps WWWRestaurants
WWW

Yellow
Pages

Location 
Information
Repository

Wrapper

Search Controller

WrapperWrapper

User
 Location

Information Sources

User

Mobile Info Search

ÙqÚEÛzÂ ²EÂ�Ü e�n%jm�Mu"qrpm�M�Mp � jm� h%gjéDÏ�Ú�Ø~äiÑrÏ~Õ�ê9ë
Ù:ÑrÓ�ÕYäiÓ[ì�Î�Ó�äiØ × Ó�Ø~ÙRÚ�Û

pq= M-K br@c=�G"tAu7L0@cD0G"b-DOv�<>DOb-K
I%D�K�L9MONJ�DJ�]�þ¬OB]:<9�>rS�þfO"ýrýrO���>rS��P��6kX3o
S���7:O�]:Jkÿ�J%>��BJ�;=9:J�]�ýrO�ÿ�6~7:>rOBS>4fýrOBS��B>r7�;zTKJ1ýG6~7:>r7:;DTKJ�8�68SDTt7�CEJ1SD68<J1O~þ�7:CEJ�7M68]��BJ%7â9:J�][/

�Y>Gÿ�J
íïî ð(ñ 4 ð*ò S:{�_ ñ {�~ ñ m�`�ó�ô ò {�} ñ m�} ñ m�|�órõ9ö�÷:ø î õ òúù�ûPî�ü�ü�ý�þ]ÿ ö	ø î�� 8m"��7:O-ÿPOBS��BJ%]:7:937:C=J;E9:J%],ýrO�ÿ%687:>\OBSÞ>rS=7:Ot7:CEJ�ýrOEÿ�687�>rOBSÞ9:;=>r7M6~WEý\J�þfO"]:< þ¬OB],7:C=J7Q68]��BJ%7
;=9:>rS���pq= M0K:bU@s=�GQFAG�H =�L0çQK br@c=�G)w�DUd�= zA@�b�=�LAè
íïî ð(ñ 4 ð;ò S:{�_ ñ {�~ ñ m�`�ó�ô ò {�} ñ m�} ñ m�|�8��âö�����÷ î����Vò +	� ý�
 ô ý ó����� ý���
 �(ó	��������ö]|�� �

{"��7:O�TKJ%7:J%]:<>rS=J�7:C=J19:Jk68]Mÿ�C!9MÿPO��zJ1O8þ�7:C=J1ýrO�ÿ%687:>\OBS!þ¬OB]â7:CEJ�7M68]��BJ%7
íïî ð(ñ +�� ý�
 ô ý � �có ý ÷�+�� ý�
 ô ý ó����� ý���
 ��� �có ý ÷�+�� ý�
 ô ý ó �!��� ý"�#
 �(ó �����$�	ö%� �có ñ�ñ�ñ &|���7:O�ÿ�]:Jk687:J�6*�B;EJ%]:X
íïî ð(ñ ��õUõ('*),+�+ þ]þ#þxñ ù�ûPî�ü�üCý�þ#ÿ ö	ø î���ñ�ñ�ñ�ñ -Aý�ñ . '�+ � î ö - � ñ - ø/� & ö�����÷ î����Vò +	� ý�
 ô ý ó������ ý��


 �(ó��������ö*|�� �
}"��7:O�9:Jk68]MÿQC

0 Þ�øâû!�[ö�ü�øbõVß�àd÷�ü-��õ�ö"�@ù21�ø\�oø
ö�ß�3Y�54���ù ���%�
÷=û!�
6$7 ø 7 øbõ3ø ���%��÷=û3�"8

9(��� : �&�����<;>=%��=����5��ºf���������
�mS 7:C=>r939:J~ÿ�7:>\OBS[H���J1>rS=7:]:OYTK;DÿPJ,7:C=J
Z�O�ÿ%687:>\OBS�/-a3]:>rJ%S=7:JkT@?�OBWÃOB7U/[¼�689:JkTßIKJk68]MÿPC-ÿ�68ý\ýrJkT
k	= k�=�G3=�I%DAK�LOM9N���+�AYOBABOBSEO�1�>r9Ä6]lK6��D68S=J�9:J7��OB]MT1<Jk68S=9�C=J%]:J���k	= k�=�G3=JI%D�K�L9MON´�=]:O��Y>GTKJ�9



¶

DatabaseLocation-Oriented
Structured Search

LO
Structuring

Parser

User
Location

LO
Information
Collecting

Robot

Results

Location 
Information
Repository

User

Mobile Info Search

WWW Documents

ÙqÚCÛzÂBAEÂ�Ü e�n%jm�Mu"qrpm�M�Mp � jm��ê~Ï�ê~Ï~ÕYÏ × ÓQØ~ÙRÚ�Û

7:C=J�9��z6~7:>G68ýE9:J~68]Mÿ�C�7�Cz6~7â9QJk68]MÿQC=J%9Ä7:C=J�TKO�ÿ�;E<J%S=7Äÿ�ý\OB9QJ37:O,6�ýrO�ÿ%687:>\OBS5�	lY;=9:7Äýr>\AKJâOB7:C=J�]
9:Jk68]MÿQC�J�S��B>\SEJ%9kH�k	= k	=�G3=xI%DOK�L9MON3J%<��=ýrOBXK9â6�9QO~þf7���68]:J3ÿ%68ýrý\J~T�]:OBWÃOB7b7:CD687�ÿ�OBýrý\J~ÿ�7:9�T�O�ÿ9/
;=<J%SK7:91þf]:OB< 7�CEJQ�mS=7:J%]:SEJ%7�68SzTÈÿ�]:Jk687:J%9ý\O=ÿ%68ýâT=687M68WD689:J�þ¬OB]�ÿ�OBýrýrJkÿ�7:JkTÈT�O�ÿ�;E<J%S=7:9 �
X CE>\ýrJ3OB7:C=J�]â9:Jk68]MÿQC�J%S��B>\SEJ%9´�E]:O��Y>GTKJ36oAKJ%X�� OB]MT	/mWD689:JkT9:Jk68]Mÿ�C[H"k	= k	=�G3=xI%DAK�LOM9N�T�O6
ý\O=ÿ%687:>\OBS�/mWD689:JkTt9��D687:>G68ýz9QJk68]MÿQC(���m7�T�>\99�=ýG68XY9âT�O�ÿ�;=<J�S=7:9Ä>rS�7:C=J�O"]�TKJ%]âO8þ³7:C=J�T�>\9Q7Q68Szÿ�J
WzJ%7��bJ%J%SV7:C=J1ýrO�ÿ%687:>rO"SßO8þ�7�CEJ,TKO�ÿ�;E<J%S=7�68SDT-7:C=J1;=9:J�]�C 9�ýrODÿ%687�>rOBS(��'[>�����{�>rý\ýr;E9:7:]M6~7:J%9
7:C=Jâ68]Mÿ�CE>\7:JkÿP7�;E]:JÄO8þ&k�= k	=�G3=�I%DAK�L9MON��:� W=]:>rJ�þ�DDO��ÞO8þ5k	= k	=�G3=�I%DAK�L9MON�TKJ�9Mÿ�]:>rWzJkT,WDJ�ý\O��x�

S���7:O�ÿ�]:Jk687:J�6�ý\O=ÿ%687�>rOBSVOB]:>\J�S=7:JkT!T=687Q68Wz6~9QJ
í pq= M�K br@s=�G"tAu7L0@cDAG"b-DOv.FAG�H =�L0ç*K br@c=�G¢ä.=�BsB�DOMObr@WG/E�w�=	?O= b�ÿ�OBýrý\J~ÿ�7:9bT�O�ÿ�;E<J%S=7:9�þf]:OB<
7:C=J#�mS=7:J%]:S=J�7

í pq= M�K br@s=�G"tAu7L0@cDAG"b-DOv*I�brLGF�M9bHF�L0@WG/EJI�K�L9z DALV�z6~]:9QJ%937:C=JOBW=7M68>\SEJkTÞTKO�ÿP;=<J%SE7�7:O
ýrOYOBAd;�� 7:C=J-ýrO�ÿ%687:>\OBS >rSKþfO"]:<t687:>rO"S 4m6BT=T�]:J%9:9t9:7:]:>rS��B9O8�68SDT 9Q7�OB]:J-7:C=JßTKO=ÿ9/
;E<J%SK7:9J��>r7:CÈ7�CEJ9��D687:>ð68ý >\S�þ¬OB]:<t687:>\OBS�4Rý\OBS��B>r7:;DTKJA/�ýð687:>r7�;zTKJ 81W=X ÿ�OBS=9Q;=ýr7�>rS��
7:C=JPpq= MOK br@c=�GQF�G�H:=�L0ç*K br@c=�G^LADrd�=:zA@Eb-=�L0è

m"��7:O*�DJ�]�þ¬OB]:< 6o9:Jk68]Mÿ�C
í 7:O9:J~6~]MÿQCVTKO�ÿP;=<J%SE7�97��>r7�CE>\SV7:C=J,T�>\9Q7Q68SDÿPJ�þ¬]:OB<)7:C=J1]:J �w;=J�9:7:JkT!ý\O=ÿ%687:>\OBS
í 7:OtTK>r9��Eýð6kX�7�CEJ,TKO�ÿ�;E<J%S=7:9�>\SVOB]MTKJ�]�O8þ³7�CEJ,TK>r9:7M68SDÿ�J

9(�E� K)��L ���½���������"�������(�����´���(�[���������������
a3;E]o]:OBWzOB7�>\9t6 9��zJkÿP>ð68ý�OBS=Jt7:OÉÿ�OBýrý\J~ÿ�7�ýrO�ÿ%68ý�>\S�þ¬OB]:<t687:>\OBSÈ9:J�ý\J~ÿ�7:>��KJ%ýrX��@?�C=J!68W=>rýr>\7:X
O8þ\pq= MOK br@c=�G"tAu7L0@cD0G"b-D0v#FAG�H =�L0ç*K br@c=�G,ä.=�BCBEDAMObr@WG/EJw�=	?O= b§>r9�9:C=O���S�>rS�'[>�����|��3pq= MOK br@c=�G"t
u7L0@cDAG"b-DOv;w#=	?O= b³J%<��=ýrOBXY917:C=JtCEJ%;=]:>r9:7:>Gÿ�9,7:O-ÿ%68ýGÿ�;=ýG687:Jt7�CEJ!ÿ�OBýrý\JkÿP7:>\OBS��=]Q>\OB]:>r7�X��§?�CEJ



ì

�=]:>rOB]:>\7�X�þfOB]
7:C=J�;=SDÿPO"ýrýrJkÿ�7:JkT�T�O�ÿ�;=<J�S=7Ã>r9ÄTKJ%7:J%]:<>rS=J~ToWEX�J�9:7:>\<t687:>rS���7:C=J ]:J%9:OB;=]MÿPJâ>r9
7:C=J3ýrO�ÿ�6~ý@>\S�þ¬OB]:<t687�>rOBS!O"]�S=OB7:���m7â>\9�J%9Q7:>\<t687:JkTtý\O�ÿ�68ý�>rSKþ¬OB]:<t687:>\OBS[Hw>�þ�7:C=J�ý\>rS=A!ý\J�7�7:J%]:9
ÿ�OBSK7M6~>rS 7:CEJ�6BT=TK]:J�9:919:7:]:>\S��"9�R { T[�3'zOB]�7:C=J9:7M68]:7:>\S��Q�zJ%]Q>\O�TßO8þâÿPO"ýrýrJkÿ�7:>rOBS@H§7:C=>r93]:OBWzO"7
� OB]:AK9â<OB]:J1JGMÃJ~ÿ�7:>��KJ37:CD68SV7:C=J�S=OB]:<t68ý�W=]:J~6BTK7:C�/s$z]:9:7�ÿ�OBýrýrJkÿ�7:>rO"SV]:OBWzOB7 �

0

10

20

30

40

50

60

70

0 50000 100000 150000 200000 250000 300000 350000 400000 450000

R
at

io
 o

f d
oc

um
en

ts
 th

at
 h

av
e 

ad
dr

es
s 

st
rin

gs
(%

)

Collected WWW documents(Pages)

Selected Collection(Upper line)
Breadth First Collection(Lower line)

(Breadth First Estimated Value)

Ù&ÚCÛzÂONzÂ �
hkl���n%jRq\��hke�}��Mpm¯³�M�Me,pmuw���m�:yr�M�MpRq\Å"�
qre"gGhkjmlon%pRqrhke��Mh%y�y\�M�MpRqrhke�}w��éDÏ�Ú�Ø~äiÑrÏ~Õ�ê�ë�Ù:ÑrÓ�ÕYäiÓ[ì
ÙmÏ~Ð�Ï~äYn%ew��pmuY��}wjm�Pn%�wpmu�³�jm�mpb�Mh%y�y\�M�MpRqrhke

9(�QP K)��L ���R;A�:��Sq���TS&�������&�����%�����´���(�[���������:�����
?
O7�=;E7
7:C=JÄ9��z687�>G68ýY>\S�þ¬OB]:<t687�>rOBSo9Q;Dÿ�Co689�ý\OBS��B>r7:;DTKJA/�ýG6~7:>r7�;zTKJÄ7:O�7:C=J�TKO�ÿP;=<J%SE7zþ¬OB][7:C=J
9��D687:>G6~ýD9:J~6~]MÿPC@H���JV�z68]:9:J37:CEJ�TKO=ÿ�;=<J%SE7:9Ä7�O�ýrOYOBA�þ¬OB]â7:C=J�ýrO�ÿ%687:>\OBS!>\S�þ¬OB]:<t687:>\OBS(�"Z�O�/
ÿ%687:>\OBS�>rSKþ¬OB]:<t687:>\OBS�ÿ%68S�WzJ�6BT=T�]:J%9:9�9:7:]:>rS��B9kH~9Q7Q687:>rO"S�SD68<J�9kH~ýG6~SzTK<t68]:AK9´4RJ06(�3+�?bOBAYXBO
?
O��âJ%]�1�8PHPO"]�zO"9Q7Q68ý /�ÿ�O=TKJ%9����mS�7:C=>r9[9Q;=W=9QJkÿ�7:>rO"S
��JÄTKJ�9Mÿ�]:>rWÃJÄ7:C=J�J06=7:]M6Bÿ�7:>\OBSoO8þ�6BT=T�]:J%9:9
9:7:]:>rS��B9 �

XÉJ-J06=7�]M6Bÿ�7:JkT 7:C=JÉ6"TETK]:J%9Q9!9:7:]:>rS��B9!W=X�þ¬OBýrý\O���>rS��Y��6kX���?�C=J�]:JÈ68]:Jß7��bOd<t6PLQOB]
TK> �!ÿ�;=ýr7:>rJ%9�þfO"]
6BTETK]:J%9:9�9:7:]:>rS��B9[JA6�7:]M6Bÿ�7:>rO"S5o%7:C=J7��]:>r7�>rS��V�Y68]:>G687:>\OBSo68SDT,7:C=Jâ68<W=>��B;=>r7mX
7:OÝ7�CEJtOB7�CEJ%]1S=OB;=S=9Q4c�zJ%]:9QO"SUC 9,Sz68<J 8��%XÉJ;=9QJkTß9:J��KJ%]M68ý�C=J�;=]:>r9:7:>ðÿP9,O8þâ7:CEJ!6"TETK]:J%9Q9
9:7:]:>rS��B9 �

S���7:O�TK>��Y>GTKJ1TKO�ÿP;=<J%SE7
>rS=7:O�<OB]��=C=J�<J%9âWEXo7:C=J�l�6��z68S=J%9:J�7�JA6�7´�D68]:9QJ%]�+:I�;=<OB<O�1
m"��7:O-ÿPOB<��D68]:J�SEOB;=S>�=C=]M689:J7:OÝ7:C=Jt6BT=TK]:J�9:9,TK>Gÿ�7:>\OBSz6~]:X�4c�D68]:7�O8þ#pq= MOK br@c=�G�F�G�H:=�L9t

ç*K br@c=�G�w#Drd�=:zA@Eb-=�L0è�68SDT�]:J��Y68]MTÈ>r7�689�68S 6BT=TK]:J�9:9�>�þ�>\7�9�6~7:>r9[$zJ%9�7:C=JÝþfOBý\ýrO���>rS��
ÿ�OBSDT�>\7:>rO"SE9
í 68S=X6BTETK]:J%9Q9�9Q7�]:>rS��B9V��>r7:C=OB;=7�OB<>r7:7�>rS���7:C=J1;����zJ�]�6BT=T�]:J%9:9~HwOB]
í ÿ�>r7:>\J�9���>r7:CÝ6BT=T�]:J%9:9�9Q;���6n4RJ06(�YN�OBA8O"Cz68<t6�+:I�C=>�1�4 ò 2â>\7:X�8-8%HYOB]



�

í 7:O���SE9ÄOB]�WEý\O�ÿPA�S=;=<�W=J%]Q9���>r7:CV7�CEJ�ÿP>\7:X�SD68<J
í W=ýrO�ÿ�A�S=;=<�W=J�]:9´��>r7:C�7:C=J�;����zJ%]�7�O���S�68SDT!ÿ�>r7:X�SD68<J168SDT�<J�J%7:9�7�CEJ39Q7�]:J�J%7
SK;=<�W=J�]:9V�D687:7�J�]:S=9�4c�D687�7:J%]QSÝJA6%�j+�SO/[2âCEOB<Jxm�1DH+:SO/[m�1DH&+�Sxm�1DH%����� 8

V � øj�3ü[�-� ôYõV�Pø����%�
÷=ûf�!WYX õ[Z]\_^J�@÷=ü	`ï��õ�ö"��P����÷�a�ü�û!�

Ù&ÚCÛzÂBbEÂ cfew�Y�MãÞ�Kn%vk��h%g�ÎtÏ~Ð�Ñ�Ò�ÓÔQÕQÖQÏ × ÓQØ~ÙRÚ�ÛB°³a�uBq\�,�Kn%vk�tq\��n � pmhklon%pRq\�Pn�y�yr�Þ�"qr�m�"yGn%�k�M�ß}w�
n%�M�M�M�m�RqrewvtÎ�Ï8Ð�Ñ�Ò�Ó3ÔMÕQÖQÏ × ÓQØ~ÙRÚ�ÛB°dcb���MjOe ��� � jmjm�Mewpbyrh"��n�pfqrhketqr�â�"qr�m�"yGn%�k�M�!n%��pmuw�on%�Y�wjm�M�m�M�=pmuw�
y\hkeYv%q\p � �Y�:�GyGn%pRq\p � �Y�k�Kn%eY��pmuw�3ew�Pn%jm�M�mpb��p�n%pfqrhkehke�pmuw��p�h~��h%g³pmuw���Kn%vk�k°�ê~Ï�ê8Ï~ÕYÏ × Ó�Ø~ÙRÚ�Û�n%ew�
hkpmuw�Mj
�m�MÅ"�Me,�Pn%pm�MvkhkjRq\�M��gGh%y�y\hk¯�°wsB�MjmÅkqr�M�M�
gGh~jbpmuw�â�Mã8pm�MjmeKn�y§�Rqrpm�M� n�jm��jm�MË � �M�mpm�M��}w�1�m�:yr�M�MpRq\ewv
pmuw�â�m�MjmÅ~q\�M�M�Ä�Pn%pm�MvkhkjRqgfM�M��q\eYp�h3pmuw�â�m�MÅ"�Me,l��Me � ��°

<>=	?A@CBED(FAG�H:=VI%DAK�L9MON
>r9�O��DJ�So7:O�7:C=J�E;=W=ýr>Gÿ[OBS�7:C=J.�mS=7:J%]:S=J�7§687N	bsb�dfe g	gfhhhji�k	= k	=�G3=�iCG3DOb�g
9:>rSDÿ�J,S:_�_�`��\'z]:OB< 7:C=>r9!6BT=TK]:J�9:9kH�68S=X8OBS=Jßÿ%68S J%S�LMOBXÉ7:CEJ,pq=�MOK br@s=�G"tAu7L0@cDAG"b-DOv�<YD9b-K
I%DOK�L9MON�68SDT
k	= k	=�G3=]I%D�K�L9MON��0X CEJ%S�;=9:J�]
6Bÿ%ÿ�J%9Q9
7:O�7:C=J#<>=	?A@CBEDF�G�H:=VI%DAK�L9MONKH�7�CEJÄ>rSDTKJA6
�D6��BJ�O8þ�7�CEJtý\O=ÿ%687�>rOBSÈ>r9oT�>\99�=ýG68XBJkT,4r'³>����%}�8��%�3WzO";E7Pm�°�X�X�X 9:J%]��K>Gÿ�J%9kH3�E]:O��Y>GTKJkT
WKXÈ7�CEJVÿ�OB;E]:7�J�9:XdO8þihÞÿ�OB<��D68S=>rJ%9!68]:JV6��B68>\ýG68W=ýrJ	�@?�C=J%XÈ>rSDÿ�ýr;DT�JÝþ¬OBý\ýrO���>rS���ok	= k	=�G3=
I%DOK�L9MONKHYN�J%ýrýrO:�¸¾Ä6��BJ%936~SzT*?�J%9:7M68;=]M68S=7:9V�B;=>GTKJ1;=SzTKJ%]37:C=JIKC=O��=9�>\S�þ¬OB]:<t687:>\OBS@HD9:J:��/
J%]M68ý�<t6��=9~H�7:]M68>\SV7M68W=ýrJ%9kH=C=OB7�J�ý5�B;E>ðT�J%9368SDT!]:J%9:J�]��Y687�>rOBS=9~H	��J~687�CEJ%]â]:J��zOB]:7:9kHE68SDT-?�j
ý\>r9:7:>rS��B9 �3'E]:OB< lK68SK;D68]:XÝ7:O;lw;=ýrX�S:_�_�_Ý68WzOB;=7J}�°�°�9QJk68]Mÿ�C=J�9�6VT=68X�7:O�9:OB<J,9:J�]��Y>Gÿ�J%9
68]:J�TKOBSEJ	��'[>�����~�9QC=O���9â7:C=JPk	= k�=�G3=
I%D�K�L9MON�]:J%9:;Eý\7:93TK>r9��Eýð68X8JkTtOBSV7�CEJ�<�6��5�

k Zl\_^J��÷=ü	` ��õ�ö"�q��1»�m4Kú���ön4
o!��� K)��L ���&��pqS5;A�nr ���&�����%�����´���(�[���������:�����tsluAº3�������������&���vpU;A�<;Bu
XÉJt6~Sz68ý\X��%JkTÉ7�CEJt;=9:J�]�C 9,9QJk68]Mÿ�C=J�93þf]:OB</7�CEJ!ýrO��)$zý\J�9,]:Jkÿ�OB]MTKJ~TÞOBSÈ7�CEJt9:J%]9�YJ%] �3XdJ
;=9:J~T�{�_�H `�SThÆÿ�OB<��=ýrJ%7:J!9QJk68]Mÿ�C=J�93þfOB]�68SD68ýrXY9:>r9�þ¬]:OB</7�CEJ!ýrO���$DýrJ%9�þ¬]:OB< lK68S=;D68]:XÞ7�O
lw;=ýrX�O8þVS�_�_�_��



�

Ù&ÚCÛzÂBwEÂ ê8Ï�ê~Ï~ÕYÏ × ÓQØ~ÙRÚ�Û�jm�M� � y\pm�3�"qr�m�"yGn%�k�M�!h~eVpmuw��lon%�ßn%p�s"u"q Ì�h%��´�n%j�n%� � lon"��´â�8h~p�h��[qrp��%°
� n%�,}Y�ox�jmh Ü pRyðn%�7¬¬�j

o!�E� º3���������yx´������rz;x���|{Q���5�������
2âýð689Q9:> $§ÿ%687:>\OBS�O8þ[68ýrýE9QJk68]Mÿ�C=J�9
]:J��B;EJ%9:7:JkTt7�O*<>=	?A@WB�D.F�G�H:=�I%DAK�L-MON�>r9Ä>rý\ýr;=9Q7:]M6~7:J%9ÄOBS�7:CEJ
>\S�'[>�����`��§Z 6��V>\9�7�CEJ1<OB9:73]:J �B;EJ%9:7:JkTVÿ�6~7:J��BOB]:XVO~þ�<>=	?A@CBEDVF�G�H:=QI%DAK�L9MON���U�O"7:J17:CD687
7:C=J�þf]:J �B;EJ%SDÿPXoO8þE7:C=J�]:J �w;=J%9Q7³ÿ�6~S�TKJ:�DJ�SDT�OBS�7:C=JÄ;E9:J%]�>\SE7�J�]�þR6Bÿ�J��0�39
7:C=J <t6���WE;=7:7�OBS
>\9�ýrOEÿ�687�J~T�687
7�CEJ�7:C=>r]MT
�ÃOB9:>r7�>rOBS�O~þ@7�CEJ�<J%SE;68SDTS=OB7b>rS�C=>��BC=ýr>��"CE7:JkT��DOB9:>r7:>\OBS[H"<t6��
>\917:C=JtWz6~9Q>ðÿ�9:J�]��Y>Gÿ�JþfOB]�7:C=JtýrO�ÿ%68ý >\S�þ¬OB]:<t687�>rOBSÞ9:J%]��K>Gÿ�J%9 �@?
]M6~SE9��zOB]:7Q687:>rO"SÈÿ�6~7:J��BOB]:X
]:J��=]:J�9:J%SK7:917�CEJ�>rSKþfOB]:<t687�>rOBSd68WzO";E7�7:C=Jt]M68>\ý /r��6PX 9Q7Q687:>rO"SÞ>rSDÿ�ýr;DT�>\S��-7:CEJ�7:>r<Jt7Q68WEý\J
O8þ[7:C=J17:]M68>\S5��?�C=>r93TKJ�<t6~SzT!]:JGDDJ~ÿ�7:9�7�CEJ�lK6��D68SEJ%9:J1ýr>��K>rS��9Q7�XKýrJ	�

38%

24%

14%

14%

4%

Map

kokono

Transportation

Shops

Hotel

a)  Weather 2%
b) TV list 2%
c) Newspaper 2%

a b c

ÙqÚCÛzÂB}EÂ s"�Pn%jm�Mu,pmjm�Mew��h%g³ÎtÏ~Ð�Ñ�Ò�Ó�ÔQÕQÖQÏ × ÓQØ~ÙRÚ�Û



�P�

o!�QP º3��������� ºf�n;T;A������~Q�&���vpU;A�<;
XÉJVT�>��K>GTKJkT�9:Jk68]MÿPC=J%9>\SE7�O§+�9:J%9Q9:>rOBS=9�1��XÉJ-TKJA$DS=J~T�6 9QJ%9:9Q>\OBS 7:CD687�6 9QJ%9:9Q>\OBS >r9�6
9:J%7�O8þÄ9:J~6~]MÿQCEJ%9�þ¬]:OB< OBS=J��zJ%]:9:OBS-þ¬OB]�OBSEJ,ýrO�ÿ%687:>\OBS >rSV9:;zÿ%ÿ�J�9:9:>rOBS(���Rþ�7�CEJ,>rS=7:J%]��~68ý@O~þ
7U�âO9:J~6~]�ÿ�C=J%9V��689�ýrJ%9:9�7�Cz6~S>{�<>\SE;=7:J%9kH=7�CEJ%X)��J�]:J1]:J��Y68]MTKJkT->\Sß9:;Dÿ%ÿPJ%9:9Q>\OBS(�3{�_=H `�STh
9:Jk68]MÿQC=J�9��âJ%]:J�TK>��K>ðT�JkT >\SE7�O m�°=H °�h�°d9QJ%9:9:>rOBS=9��7�mS|68WDOB;=7¢|	°�± O~þ9QJ%9:9:>rOBS=9~HV�=ýr;=]M68ý
9:Jk68]MÿQC=J�9t9:;DÿQC 689t<t6�� 6~SzT k	= k	=�G3=�I%D�K�LOM9Nß6~]:JÆ]:J �w;=J%9:7:JkT 7:O��BJ%7:C=J%]!68SDT 7:C=JÉ6��	/
J%]M6��BJ,9:J~6~]MÿPC O8þ7�=ýr;=]M68ý�9:J�9:9:>rOBSÆ>r9�{�� |�|Ý7:>r<J%9��DJ�]�9:J�9:9:>rOBS�4R? 68W=ýrJ	�3{�8A�§?�CEO";��BCÆ7:C=>r9
>\9t6 O��zJ%S½X§X�X 9:J%]��K>Gÿ�Jß68SDTÈ;E9:J%]<t6~XÞWzJV6�$D]:9Q7U/m7�>r<JwHb>\7�>r9�T�>æ�!ÿP;=ýr7�7�OÆ<t68AKJ
;=9:J�]:9,]:J �w;=J%9Q7
�=ýr;=]M68ýÄ9QJ%]��Y>Gÿ�J�9�ÿ�OBSE7�>rSK;=OB;=9Qý\X��(� 9QO��EC=>r9:7:>Gÿ%687�J~Td68SDT�ÿ�OBSDÿ�>r9:J)��6�X O8þ
>\SK7:J��B]M687:>rS���>rSKþ¬OB]:<t687:>\OBS!þf]:O"< �=ýr;=]M68ý@9:OB;=]Mÿ�J1>rSK7:O�O"SEJ19Mÿ�]:J%J�SV>\9�]:J��B;=>r]:JkT%�

¨³ÀY¼3©Eª�AEÂ sB�M�m�Rqrhke,a@jm�Mew�,h%g�ÎtÏ~Ð�Ñ�Ò�Ó�ÔQÕQÖQÏ × ÓQØ~ÙRÚ�Û
�m�M�m��q\h~ew� �m�Pn%jm�Muw�M� �%�m�M���Rq\h~e

��q\ewv%yr�����Pn%jm�Mu �Pµ"� ��¶8ì �k° �~�
�"y � j�n�y§�m�Pn�jm�Muw�M� �"� �k�k� �"° ¶�¶

pmhkp�n�y µk�"� �k�k� �k° �~�

o!�g9 �T;J�;�v���������"������p����������:�/r�sluO�Q���:��~Q�&���vpU;A�<;Bu
XÉJ�6~Sz68ý\X��%JkT�68WzOB;=7bCz68ý®þ§<>rý\ýr>rOBS�4c|	`�_=H ~�~�_�8
T�OEÿ�;E<J%SK7:9bÿPOBý\ýrJkÿ�7:J~T,þ¬OB]´k	= k	=�G3=JI%DAK�LOM9N
WKXÝOB;=]�]:O"WzOB7o68SDTÝþ¬OB;=SDTß68WDOB;E7J|	°;± 4Um�S:°=H {�~�_�83O8þâTKO=ÿ�;=<J%SE7:9�ÿ�OBSK7M6~>rS=J~T 6BT=T�]:J%9:9
9:7:]:>rS��B9¢4f?b68W=ýrJ¢|�8A�j��9t9QO"<JßT�O�ÿ�;=<J�S=7:9�ÿPO"SE7Q68>rS=9t<OB]:J-7:CD68S OBS=Jß6BT=TK]:J�9:9:J%9~H\�âJ
ÿ�OBýrý\J~ÿ�7:JkT�SBH�S:m�m=H {�h�°�7:OB7Q68ý[6BTETK]:J%9:9QJ%9 �

?�C=Jtÿ�OBý\ýrJkÿP7�>rOBSÞ]M6~7:J�þ¬OB]o6BTETK]:J%9Q9:J%91>r9�9:CEO���S >rSÆ?â6~WEý\J��f}��3XÉJÿ�OBý\ýrJkÿP7�J~TÆ68ýr<OB9:7
J��BJ�]:XtÿP>\7:>rJ%9kH�{�°�� {�±)O8þ�7:O���S=9kHY68SDT�~�� h�± O8þ\2âC=OB<J1ý\J:�YJ%ý§6BT=TK]:J�9:9:J�9�O8þl�6��z6~S5�

2âO"ýrýrJkÿ�7:>rS��9QOB<J�TKJ%J:�DJ�]�6BT=TK]:J�9:9:J%9�þ¬]:OB< 7�CEJ�XdJ%W;�z6��"J�93>r93S=OB7�6�J~6~9QXÝ<t687:7:J%] �
¼ÄJ~ÿ%68;=9:J19QO"<J�2âCEO"<J1OB]3TKJ%J:�DJ�]�ýrJ��KJ%ý�6BT=TK]:J�9:9:J�9�68]:J�;=9:J~T�OBSEý\X�þfOB]�T�J%9MÿP]:>\WE>\S��7:C=J
ý\O=ÿ%687:>\OBS!þ¬OB]´�zJ%]:9QOBSD68ý�C=OB;E9:J%9kH=7�CEJ%X�<t68X�S=OB7�6����zJk68]�OBS�7:C=J��mSE7�J�]:S=J%7 �

¨
ÀY¼3©Eª�NzÂ ` � l�}w�Mjm�Äh%g§�Mh%y�y\�M�Mpm�M���wh"� � l��Mewpm�

x�jm�:gG�M�Mp � jm� �[qrp�� a�h�¯�e �³uwhkl�� ¬fÇ�yrh8�M���J a@hkp�n�y
ñÄh"� � l��Mewpm�
pmuKn%pbuKn%Åk��n%�w�Yjm�M�m�m�M�\¬f�j µ"�P�"� �k¶k� �P�"�k� µkì~µ ¶k�B� �k�"� �kµ"� ìk�k� �Pµ"�P�"� �k¶k�
Ü �w�wjm�M���m�M�Ä�Mh%y®yr�M�Mpm�M��pmhkp�n�y ¬fñ´ ¶w�P�"� ¶8�k� �k�"�k� �k�~µ �k�Pì"� �k¶k¶ �k�"� �kµk¶ �k�®�%µkµ"� �k�k�
Ü �w�wjm�M���m�M�Ä�K�Mjb�Yh8� � l��Mewpm� ¬¬ñ��k� µ"° � �"° µ �k° ¶ µ"° ¶ �"° �

� Ü �Ä�mhkl��3�wh8� � l��Mewp
�Mhkewp�n�qrew�
�"q�òE�Mjm�Mewp
yr�MÅk�:y�n%�w�wjm�M�m���M�bpmhkvk�Mpmuw�MjV¬G�Mã�°E�[q\pm�,n%ew��a@h%¯�e�:�
pmhkp�n�y§Å8n�y � �
qr�
yr�M�m�ÄpmuKn%e�pmuw��� � l h%g[�[q\pm�~�"a@hP¯beE�"n%eY���³uYhkl��

�âgGjmhklÊpmuw� Ü �w�wjm�M���b�³h"�w��a³n%}"yr�â� � }"y�q\��uw�M� � eY�w�Mj
p�uY� � qre"qr�mpmjm�,h%g[±bhkl�� Ü òzn�qrjm�



�k�

¨
ÀY¼3©EªJbEÂ �
h%y®yr�M�MpRq\hkej�n%pm� h%g@�wh"� � l��MeYp��³gGhkj��%n��Kn%ew�M�m�3n%�w�wjm�M�m���M�
x�jm�:gG�M�Mp � jm� �@qrpm� a�h%¯be �³uwhkl��

Ü y®y�n%�w�Yjm�M�m�m�M�[qre!��n%�Kn%e�� ¬ Ü  ¶8ì �"� �k�k� �Pµ"�k���Pìkµ ��¶8�"� µk¶~�
Ü �w�wjm�M�m���M�b�Mh%y�yr�M�Mp��M� � e"q\Ë � ��¬fÇq ¶8ì �"� �kìk¶ �k¶B� ìk�k� µk�"� �kµk¶
�³h%y�y\�M�MpRqrhke�j�n%pm� ¬fÇ�� Ü  �P�~�Jµ �k�"° � µ �k�"° � µ ¶"° � µ

25

30

35

40

45

125 130 135 140 145

N
or

th
 L

at
itu

de
 (

D
eg

re
e)

�

East Longitude (Degree)

Ù&ÚCÛzÂB�EÂ�Ü �"q\��pmjRq\} � pRq\hkel1n%�h%g�áÉáÉá �wh8� � l��Mewpm�[h%g���n%�Kn%e



�Pµ

'[>����dh�>\ýrýr;=9:7:]M687:J%9�7:C=J,TK>r9:7:]:>rW=;=7:>rOBS O8þ�7:C=J1ý\O=ÿ%68ý�>rSKþ¬OB]:<t687:>rO"S���J1ÿ�OBýrý\JkÿP7�J~T!��?�CE>\9
<t6��V>\91TK]M6���SVO"SEý\XVW=X��=ýrO"7:7:>rS���7�CEJ,ýrOBS��B>\7:;DT�J0/�ýG687:>\7:;DT�J���J��E;=737:Ot7:C=J�Jk6Bÿ�C TKO=ÿ�;�/
<J%SK7:9�4Um�S:°�H {�~�_�TKO�ÿP;=<J%SE7�908A�B?�C=>r9â<t6��V9:CEO���9�7�Cz6~7â7:CEJ3ýrO�ÿ%687:>\OBS T�J%9Mÿ�]:>rWzJkTtO"S!7:C=J
X�X§X ]:JGDzJkÿ�7:9�7:C=J��zO��=;=ýG687�>rOBS TK>r9:7:]:>rW=;=7:>rOBS(�

0

2,000

4,000

6,000

8,000

10,000

5 10 15

Tokyo

Osaka

Kanagawa

Saitama

Chiba

Hokkaido

Aichi
Nagano

Kyoto

Web Pages

Human
Population 
(Million)

Fukui

Ù&ÚCÛzÂB�EÂ ®��:yðn%pRqrhke�}��Mpm¯³�M�Me1u � lon%e,�Khk� � yðn�pfqrhkew�ân%ew��á-�M}1�Kn%vk�M�

'[>����_ 9:CEO���9�7�CEJV]:J�ýð687:>rO"SE9:C=>�� WDJ�7-�âJ%J�SÈ7�CEJ��zO��=;Eýð687:>\OBSE9�68SzTÈ7:C=JÝS=;=<�W=J�]�O8þ
XÉJ%W*�z6��"J�9âO8þ³7�CEJ��E]:J�þ¬J~ÿ�7:;=]:J	�Y?�C=J1TKOB7:9â]:J:�=]:J%9:J�SK7 68ýrý§7�CEJ�|�`x�=]:JPþ¬JkÿP7�;E]:J%9�>\S�lK6��D68S(�
XÉJ3TK>��K>ðT�JkTQXÉJ%W*�D6��BJ%9�7:CD687âCD6��8J36BT=TK]:J�9:9:J%9#4U2â>\7:XYH~?ÄO���S@H�2âC=OB<J 8�>\SE7�Ox|�`x�=]:JPþ¬JkÿO/
7:;=]:J%9�7�CEJ%X�WzJ%ýrOBS��7:O���'§]:O"< 7:C=J#$f�";E]:JwH�7:C=J�]:J1>\936ÿPOB]:]:J%ýG6~7:>rOBS�WÃJ�7U� J�J%S!7�CEJ%<¢�"�m7�>\9
>\SK7:J%]:J�9:7:>\S���7�Cz687x¿�OBAKAB6~>GTKOÝ68SDTÞ5�XBOB7�O�CD6��BJ1<t68SEX�þ�6~<OB;E9�7:OB;=]:>r9:7�ÿ�>r7:>\J�9 ��U36��Y68S=O
>\9�þ�68<O";E9�þ¬OB]Ja3ýrXK<��=>Gÿ#�w68<J��fa�SV7�CEJ,OB7:C=J%]�CD68SDT�HzIE68>\7M68<t668SDT�2âCE>\Wz6t68]:J¢+�WÃJkT�/
7:O���S=991-O8þ�?bOBAYXBOÆ68SDT�>\7,>r9�9M68>GTÈ<t68SEXÆ]:J%9Q>ðT�J%S=7:9��BOÆOB;=7�O8þ37:C=J�>\]��=]:J�þfJkÿ�7:;=]:J�9,þfO"]
� OB]:AK>\S��68SDT!9��zJ%SzTK>rS��CEO"ýr>GT=68XK9 �

� 1»�%�[�³ö"�@ù2� øb÷ 7
XÉJ���>rýrý�<J%SE7�>rOBS�OB;E]�]:J�ýð687:JkT���OB]:A�þ¬]:OB<�7:CEJJ�zOB>rS=7âO8þ�>\S�þ¬OB]:<t687:>\OBSV9:J~6~]MÿPC�9QJ%]��Y>Gÿ�J�9
68SDTt>\S�þ¬OB]:<t687�>rOBSV<JkTK>G687:O"]Q9 �

'=OB]âXKJk68]:9kH=7�CEJ1]:OBý\J1O8þ�9:;����=ýrJ%<J�S=7â7:OYOBý\9�þfO"]V$zSDTK>rS���9:OB<J%7:C=>rS���>\SV7:CEJoÿP>\7:X�CD689
WzJ%J%S ýrJ�þ¬7!7:OdWDOKOBAY9!OB]!SEJ���9��D6��zJ%]:9���mS=7:J%]:SEJ%7�Cz6~9ÝWDJ~ÿ�OB<JÞ6Æ;E9:J�þf;=ý�7:OYOBý�þfOB]!7�CEJ
ÿ�>r7mX�9Q>\Szÿ�J16~]:OB;ESDT�7:CEJ3<>GT*C _�°89 ����7$D]:9:7kHY>r7 9Q7Q68]:7:JkT!689�6o9QJk68]Mÿ:CE>rS��17:OYOBýr9��o9QOB;=]Mÿ�J%9��
 �>��">r7M68ýw<t6��=9³>\Szÿ�ýr;DTK>rS���ÿ�6~][Sz6��Y>��Y6~7:>rOBS�9:XY9Q7�J�<9
68SDT�N J%ýrýrO���¾b6��BJ%9�9QJ%]��Y>Gÿ�J�9
68]:JÄOBS=J�9
O8þz7:CEJ´�E>\OBS=J�J%]:9 ��a�;=]�9:J%]:>rJ%9�O8þz]QJk68ýæ/r�âOB]:ýGT�]:J%ýG687�J~To9Q7�;zTK>rJ%9�9:7M68]:7�J~T�689ÄTKJ:�YJ%ýrO��=<J�SK7@O8þ



�P�

6oN�J%ýrýrO�� ¾Ä6��BJ%9�9:J%]9�YJ%]�4c�mS=7:J%]:S=J�7â?]a�X U�¾3�]¦�¡ú@Eb�dfiCG3DAi �rd�8�9:>rSDÿPJ�S:_�_�}��§IK;Dÿ�ÿ�J%J~TK>rS��
7:C=J\�B]:O���7:CoO8þ§7�CEJÄ]:Jk68ý /r��OB]:ýðT1]:J%ýG6~7:JkT�ÿ�OBSE7�J�SK7�9~H0��JÄCD6��BJ�W�J%J%So9Q7�;zTKXK>\S���>rSKþ¬OB]:<t687:>\OBS
]:J%7:]:>rJ��B6~ý@þfO"]3<OBWE>\ýrJ;=9:J%]:9��3�mS=7:J%ýrýr>��BJ%Sw7J¾b6��BJ�R |�Tq��689�O";E]V$D]:9:71JGMÃOB]:7:�!XÉJ,>rS=7:J%SDT�JkT
9:O8þ¬7[��68]:JÄ6��BJ%S=7:9z7:O�]:J%7:]:>rJ��KJ
>rSKþfOB]:<t687�>rOBS3þ¬]:OB< 7:C=JâT�>��KJ%]:9QJ[]:J%9QO";E]Mÿ�J%9³OBSoWzJ%CD68ý�þ�O8þE7:C=J
;=9:J�] �fa�;=]3SEJ06�73JGM�O"]:7kH���ÿ�7:>\OBSÆU36��K>��Y687:O"]�R }:T�;E9:JkTÞ6�+�]:J~ÿ�OB<<J%SzTKJ%]�68]Mÿ�CE>\7:JkÿP7�;E]:J�1
R ~ T�Wz6~9QJkT!OBSV7�CEJ,ÿ�C=OB>Gÿ�J%9�<t6BTKJ3WEX�O"7:C=J�]�;E9:J%]:9��

?³OYTE6~X�7�CEJ�6Bÿ�7:>��Y>r7:X�>rS�7:C=>r9â68]:Jk6o>r9�TK>r9:7:>\S��";E>\9QC=JkT!689�6�+�ýrO�ÿ%68ý3�zO"]:7M68ý§9:>r7:J%9�1ÿ�OB<P/
<J%]Mÿ�>G68ýrý\X���?�C=J%X ÿPOBý\ýrJkÿ�7V68SDT OB]��Y68S=>��%JßýrO�ÿ%68ý1>rSKþfO"]:<t687:>rOBS 68SDTú�=]:O��K>ðT�JVýrO�ÿ�6~ý,6BT�/
�BJ%]:7:>r9:J%<J�SK7�9��KI�>ðT�J���68ýrA)4�zA@sv	DAh.K�B k�icMA=�çJ8%H"N�68C=OYO;¦�J%7�ZÃO�ÿ%68ý4OBE=�MOK�BæiWè	K N�=�=�isMO=�çJ8%HK68SzT
 �>��">r7M68ýE2â>r7mX�4�v�@�E�@Eb-K�B�MA@�bUè�isM�=�ç#8â68]:J1J06D68<��=ýrJ%9 �

a3;=]V�âO"]:A�>r9�WD689:J~T�OBSV7:C=J��âOB]:AO8þ�OB7:C=J%]:9��
?�C=J�>GTKJk6�O8þ�O��BJ%]:ýG6����=>rS���7�CEJ�]:Jk68ý��âOB]:ýðT�68SDT�7:CEJ�>\S�þ¬OB]:<t687:>\OBS�þf]:O"< 7:C=J�SEJ%7�� OB]:A

>\9�9:7:;DT�>\J~T!>\SV7:C=J#$zJ%ýðT!O8þ�<OBW=>rýrJ�ÿPO"<��E;=7:>rS��t68SDTV68;��"<J�S=7:JkTt]:Jk68ý\>r7:X3R ` TUR h T[�
ZVJkT�>ð687:OB]xR _ T[>r936�<>GT=TKýrJ0/r��68]:J�9:J%]��K>Gÿ�J1WDJ�7�� J%J�S�J%SzT!;=9:J�]:936~SzTVT=687M6�]:J%9QO";E]Mÿ�J%9��

�m7�>rS=7:J��B]M687�J�9oT�>��KJ%]:9QJ�TE6~7M6!þ¬]:OB</<;=ýr7:>��Eý\J9:OB;=]MÿPJ%9kH@]:JkTK;zÿ�J%9,>r7,7�O 7:C=J!6����E]:O��E]:>ð687:J
ý\J:�BJ%ý�H�68SDTß]:J%9:7:]:;zÿ�7:;=]:J%917:C=Jt]:J%9Q;=ýr7�9��§?�I���Z Z¢��I»R�S�° T[R�S�SOTâ68SDT^�-{�R�S�m T�6~]:J7:C=Jt<t6PLQOB]
<JkTK>G687:>\OBS!]:J%9:J~6~]MÿPC;�E]:O%LMJkÿ�7:9 �

?�C=J%]:J16~]QJ39:J:�BJ%]M68ý��mSE7�J�]:S=J%7[/�Wz6~9QJkT�]:J%9QJk68]Mÿ�C�6����Eý\>Gÿ%687:>rO"SE9Ä9:>r<>rýð68]â7:O;<>=	?A@WB�D7F�G�H:=
I%DOK�L9MON��wZ-J%7M6�2â]M6���ýrJ%]�R�S�{ T§>\9�6x�D68]M68ý\ýrJ%ý�X�X§X 9QJk68]Mÿ�C�9:J�]��Y>Gÿ�J	���m7´�=]:O��K>ðT�J%9â6�9:>rS��Bý\J
>\SK7:J%]�þ�6Bÿ�J17:O7:C=J1;=9QJ%]kHEÿ�OBýrýrJkÿ�7:937:C=J1]:J%9Q;=ýr7:9âþf]:OB< �B6~]:>rOB;=9�9:J~6~]MÿQCVJ�S��B>\SEJ%9kHD6~SzT!OB]��w6 /
S=>��%J%917:C=Jt]:J�9:;=ýr7:9 �5¼�68]��Y6~>rS½'[>rSDT�J%]*R�SA|�T�68SDTÈI�C=O��=WzOB7;R�S:} TâWzOB7�C^$DSzT>�=]:O=TK;DÿP7�9,WEX
;=9:>rS���9QJ%]��YJ�]:9
68SDT�ÿ�OB<��D68]:J�7:C=J7�=]:>Gÿ�J%9Ä68SDT,9��zJkÿ�> $§ÿ�687�>rOBS(�~?�CEJ%9:J�]:J%9:J~6~]MÿPCoJGMÃOB]:7:9Ä68]:J
ÿ�ýrOB9:J7�On<Y=	?A@CBED�F�G�H:=�I%DAK�L9MON�>rSÞ7�CEJ%>r]�<OB7:>��K6~7:>rOBS=9�68SDT^�BOY68ý\9 oj<>=	?A@WB�DxFAG�H =;I%D�K�L-M9N
TK>�MÃJ%]:9�>\SV>r7:9�ZÃO�ÿ%687:>rO"S"/[a3]Q>\J%SE7:JkT�>rSKþfOB]:<t687�>rOBSV9:7:]:;Dÿ�7:;=]:>rS���68SDTtO"]��Y68S=>��%>rS����

� �Éøbõ3û3��ú�4Kü�øbõ

XÉJÄ>rS=7:]:OYTK;zÿ�JkT�Z-O"WE>\ýrJ7�mSKþfO1IKJk68]Mÿ�C5� Z�OEÿ�6~7:>rOBS�/[a�]:>\J�SK7�J~Tx�mS�þ¬OB]:<t687:>\OBS
�mS=7:J��B]M687:>\OBSo>r9
7:C=J�AKJ%XP��OB]MT�O8þ�OB;=]7�=]:O�LQJkÿP7:�Y?bO�9:;�����O"]:7Ä7:C=J�>\SE7�J�]M6"ÿP7�>rOBS�WzJ%7�� J�J%S�7�CEJ3CE;=<t68S�68SDT
7:C=J�ÿP>\7:XBHY7:C=J3]QJk68ýæ/r��OB]:ýGTÃH���J368]:J19:7:;DT�XY>rS���7:C=J1<J%7:CEO�T�7:CD687�>\SE7�J:�"]M687:J%9Ä;E9:J�þf;=ý�ýrO�ÿ�6~ý
>\S�þ¬OB]:<t687:>\OBSßJ06�>r9:7:>rS���<;DÿQCVOBSÞ7�CEJ��mS=7:J%]:SEJ%7�>rSÈ6;ZÃO�ÿ%687:>rO"S"/[a3]:>rJ%SE7�J~T���6�X���X�J,T�J0/
9Mÿ�]:>rWzJkTtO";E7�ÿ�;E]:]:J%S=7â7��âO1<J�7�CEOET�9kH�pq= MOK br@c=�G�t0u�L0@sDAG"b-DOv�<>DOb-K
I%DOK�L9MONo68SDT^pq= MOK br@c=�G"t
u7L0@cDAG"b-DOv]w#=	?-= bstUy�K z DOv]I%D�K�L-M9N����3SDT�68ýr9:O1T�J%9Mÿ�]:>rWzJkT�68WDOB;E7
7�CEJâJA6"�ÃJ�]:>\<J�SK7Q68ý�]:J�9:;=ýr7:9
þ¬]:OB<)7:C=J17:J%9Q7�9:J%]9�Y>Gÿ�J1OBSV7�CEJ�N	bsb�dfe g	gfhhhji�k	= k	=�G3=�iCG3DOb�gf�

a3;=]�6����=]:OY6Bÿ�CVþfO"]17:C=J
 �>��B>r7Q68ý\2â>r7:XÝJGMÃOB]:73>r93þf]:OB< 7:C=J9:>GTKJ,O8þ�>rSKþfO"]:<t687:>rO"SÞ]:JA/
7:]:>\J:�"68ým��9:Jk68]Mÿ�C5��XÉJ,ÿ%68S!þ¬J�J%ý�7:C=J,ÿ�>r7:X�W=X�9:Jk68]Mÿ�CE>\S���ý\ODÿ%68ý�>rSKþfOB]:<t6~7:>rOBSVO"SV7:C=J�S=J%7 �
IK;DÿQC�>rSKþfO"]:<t687:>rO"S���>rý\ýDWzJV�"]:O���>rS��168SzT�<t68X�ÿ�CD68S��BJ�7:C=J%>r]�þ¬OB]:<9â68SDT�]:OBýrJ%9 ��XÈJ´��>rý\ý
þ¬OBýrý\O�� >r7âW=X�9:7:;DTKXK>rS���7:C=J17:Jkÿ�CES=>C�B;EJ�þ¬OB]V�=]:O�ÿ�J�9:9:>rS���ýrODÿ%68ýæ/m>\S�þ¬OB]:<t687�>rOBS�9QOB;=]Mÿ�J%9368SzT
ý\J~68]:S�7:C=J,ÿ�>r7:X�W=X�ý\OKO"AK>rS��7:C=J�]:Jk68ý /r��OB]:ýðT!68SDT!>rSKþfO"]:<t687:>rO"SV7:O��BJ%7:C=J%] �

1 �3����÷���õ3û!�m4
�k° a³n%�kn%uKn%�muBq¬��´�°�� � q � j�n"� `�°®� swn%�8n�l�hkpmhw��±�°®� s"uBq\lon"� ´3°���{=h"�Pn%pfqrhke à jRqr�Mewpm�M�
cRe"gGhkjmlon%pRq\h~e cfeYp��Mvkj:n%pfqrhkeE���³Ù�Ï�Ú�é��8Ø�å�Ø~Õ ��Ï~Ù�Òæì¡��ÑEì~Ó¢��Ó�Ð¤£�Ï~ÕQÖQÓ�Ù�Ó�ÕYÚ�Ó¦¥ §�¨��
ÛYäiä åEæ ç~ç�è�è�è�éðÑrØ�©QérÏ~Ù:é ©¬å"ç�è�ª"ÚQÏ~ÕQÖ-ê ©QØ�åwØ~Õ�ç/§�¨�çP¬m�P�k�kì :°



�O¶

µ"° � q � j�n"��`�°���a³n%�kn%uKn%��u"q¬�³´3°®�@²³hk�kh�Ìfq¬�³s�°��
sBu"q\lon"�³´�°���{=h"�Pn%pRq\hke"�fhkjRqr�Mewpm�M�-cfe"gGhkjmlon%pRqrhke
®��MpmjRqr�MÅ8n�yYh%g�¥�ã8pm�MjmeKn�y�®��M�mh � jm�M� �
hkew�Rqr�w�MjRqrewv�ñ�qr�mpmjRqr} � pRqrhke�h%g=cfe"gGhkjmlon%pRqrhkeE�"�kì%pmu�cmx@s=�
`ân%pfqrhkeKn�y§�Mhke"gm°�¬m�P�k�k� :°

�"° ²³hk�~hMÌfqf�"s�°�� � q � j�n"�"`�°��~a³n%��n�uKn%�mu"qf�~´�°��ksBu"q\lon"�"´3°��"x��MjRgGhkjmlon%eY�M�
�QÅ"n�y � n%pRq\hke3h%gDáÉáÞá
jmh~}Khkp�p�u�n%p��w�"eKn%l3qr�Pn�y®yr�Þ�MuKn%eYvk�M�3q\pm��jm�MpmjRqr�MÅ8n�y��mpmj�n%pm�Mvk� � ��q\eYvV�Mhkewpm�Me"p��,h%g�áÉáÞá
jm�M��h � jm�M�M�M���kì%pmuc�x[s��3` n%pRqrhkeKn�y§�Mhke"g�°�¬m�P�k�k� :°

¶w° a³n%�kn%uKn%�muBq¬� ´�°���`
qr�mu"qr}��k� ²�°�� � hkjRqruKn%j�n"� c�°��3± n%pmpmhkjRqf� í³°���cfeYp��:y�y�q\vk�Me"p�x[n%vk�M�O���
h%y®yr�M�MpRq\ewv
sBuwhk� n�ew� sB�MjmÅkqr�M��cfe"gGhkjmlon%pRqrhkeV¯
qrp�ußs"h%gGpm¯�n�jm� Ü vk�MeYp���� × å�Ó�ÚPÑrØ�ÒEÔ�¤[¤«"Ó�Ï�Ö1ä�ÛYÓÐQÓ9¤QäbÏ�Ö�n¬¬�Î®¥ §�¯T°U¬
å~å�Ò®ÑðÓ9ì�¬�Ù:äiÑ ±³Ú�ÑrØ�Ò§ÔMÕwäiÓQÒðÒ®Ñ £8Ó�ÕYÚQÓ�ÔMÕwäðÒ�ét�8Ï�«"Ù:ÕYØ�Ò ��²
h%y¬°@�k�k��`bhw°�¶"�@a�n��kyrhkj�³
í�j�n%ew�:qr�´¬m�P�k�kì :°

�"°�àâuwpm� � }Yhw�%®â°���`
qr�mu"qr}K�k�§²3°®�§a³n%�kn%uKn%�muBq¬� ´3°®� � hkjRqruKn%j�n"� c�°�� Ü �MpRqrhkeV` n%Å~qrv8n%pmhkjO�zn%e-cfe"gihkjR�
lon%pRqrhke!s"�MjmÅkqr�M��Ç
n��m�M��hke Ü vk�MewpR���
hkl�l � e"qr�Pn%pRq\hke1gihkj s � �w�Eh~jmpfqrewvoñ �M�:q\��q\hkeB� � n%�kqrewvw�
x�jmh"�k°Kx Ü.Ü�� �k��¬m�P�k�k� :°

¶"°7®��M�me"qr�M��� x§°®��²�n%jRqGn%eE� ±�° ®�°��	®��M�Mhkl�l��Mew�w�Mjbs"�"�mpm�Ml��M��� Ü � � ��²³h%yf° ¶8�B�w`bhw° ��¬��P�~�kì :°
ì"° á-�:y�y\ew�MjM°DxÃ°�� � n%�M�kn��%��á�° ¥�°���¯âh%yr�E�3®�°��E�
hkl�� � pm�MjR� Ü � vkl��Mewpm�M��¥ÃeYÅkqrjmhkewl��Mekpm�O�DÇ
n%�M�
pmh1p�uY�]®��Pn�yzá-hkjRyr�E�"� Ü � � ²³h%yf° �k¶"�Y`bhw° ìJ¬m�P�k�~� �°

�"°�` n%v8n%hw��´3°���®��M�~q\l�hkpmhw�D�~°�� Ü vk�Mewp Ü � vkl��Mewpm�M�
®��Pn�y®qrpf�/� Ü s"h%gGpm¯�n%jm� Ü vk�Mewp � �Q�Mpm�Äpmuw�
®��Pn�y�á-hkjRyr�E�5�
ÙmÏ�ÚPé�ä�ÛYÓ × ÓQÚ�Ï~Õ	ì�ÔQÕYärÒ�é!£�Ï~Õ:ÖMé�Ï~ÕÉÎ�«~Ò�äGÑ�ê´¬£~Ó�ÕYä ×/µ ¤QäGÓG¶]¤¸·GÔT£§Î!¬ × ê�§�¯¹
¬m�P�k�k¶��°

�"° áÆq\�M�Y�Mjmuwh%y\�D�f¯�°���cRewpm�Mjmhk�w�Mj�n%pRq\h~eE� � �M�Bqðn%pRqrhkeE�§n%ew�!à eYp�h%yrhkv%qr�M�M°�º�»�£ × ¥ §¼½��Ï~ÙRê:¤RÛKÏ�å
Ï~ÕJ¾âÓPäGÓ�Ù�Ï[£~ÓPÕYÓ�Ï�«�¤"£�Ï�Ï�åwÓPÙRØ~äGÑ�¿PÓ�À�ÕYÏ~è³Ò®Ó9ì0£8Ó9ê(ÁbØ:¤:Ó.¬m�P�k�:¶��°

�P�"°�± n%l�l��MjM�=�~°��~�Mp�n�yf°��"cfe"gihkjmlon%pfqrhke1a�j�n�ew�RyGn%pRq\hkeE� � �M�"qGn%pRq\hkeE�"n�ew� � hk�:n�q\�:��Ç
n%���M�oÇ³jmhk¯����
qrewv!qreÞpmuw��a s"c �t� c�sÉs"�"�mpm�Ml�� Ü � � s"cr¯ � à�ñ cRewpRy¬°��
hke"g�° � n%eKn%vk�Ml��Mewp�h%g�ñân%p�n
¬m�P�k�k���°

�k�k° aÄs"c ��� cms/�§a�uY�os"p�n%e"gGhkjm�"�fc�Ç � � n%eKn%vk�Mj�h�g ��� yrpRq\�By\�,cfe"gGhkjmlon%pRqrhkeVs"h � jm�M�M��¬iaÄs"c � �
� c�s	:�Yuwpmpm�d� ���%¯�¯b¯³�f�w}D° �mp�n%eBgGhkjm�E° �M� � �%pm�Rqrl�l�qr����¬m�P�k�k� :°

�Pµ"°7¯ � ewe"qrewvw� ñ�°��Ycfewpm�:y�y®qrvk�Me"p³cRewpm�Mvkj�n%pRq\hke1h%g�cRe"gGhkjmlon%pRq\hkea@�M��uwewh�y\hkvk��¬ic�� :�
uYp�pm�d� ���%lon%�Mhw° �w�k° qr�mã�° �Mhkl��Pq\�mh,�%}Kn%pmpRy\�B��qG�"° u8pml3y%¬m�P�k�kì :°

�P�"°�s"�:y\}��Mjmvw� ¥
°��5¥�pHf:q\h~e"q¬� à3°��§abuw� � �Mp�nk�
j�n%¯³yr�Mj Ü jm�Mu"qrpm�M�Mp � jm��gGhkjJ®��M�mh � jm�M� Ü vkvkjm�Mv8n%pRq\h~e
hkepmuw��á-�M}E�Bcr¥5¥(¥^¥Ãã"���Mjmp�¬m�P�k�kì :°

�O¶w°�´ j � yr¯
q\�MuE��ÇÄ°��"Ç�n%jmv8n�qreV³Kew�w�Mj@n%v~�QeYpD�wjmhkpmhkpm�"�w�k°~a§�M�:uwe"qr�Pn�yYjm�M�KhkjmpM° Ü ew�w�Mjm��hke��³hkeY� � yrpR�
qrewvw°�ÛYäiä åEæ ç~ç�ÐGÖQérÚO¤:äiØ~Ù:érØ~Ú�éðÚQÏ�¶Äç�ÐGÖRç�¬m�P�k�k���°

�P�"°�ñÄh8hkj��Mew}whk�M��®�°®��¥�pHf:q\hkeBq¬�"à3°®�"n%eY�,á!�:yr�d� Ü sB�Pn�yðn%}By\�â�³hkl��Kn%jRqr�mhke"��s"uYhk�w�"qrewv Ü vk�MeYpDgihkj
pmuw��á-hkjRy\�"�fáÆq\�Y� á-�M}D� Ü � pmhkewhkl�h � � Ü vk�Mewpm�Âe �kì�¬m�P�k�kì :°


