
?¸Ą��Ë£�ʧ
_Ñ�èô��¸ôċ

lì¸Ò¯��¸ôċ��¸¯¸ô�Ë���ô��XË�ô®ÙèÑìɡ�gÙą�è�

?�0;1��ĝĠġĢ

C�%(�;%�;%5"̀�;@5,�49%m�-{;6%.̀�̀�2(̀?�y9(
@,>/%>�;��?5yc9�.̀?�,yc9��;%5"̀�;?�y9(�b;91�b
@,>?�y9(9̀&+%s1>�e'1@5,�49%m�);��e9��,?�y9(

�����b�y9�';�%�e-{;6%.̀�;%/%>1���mB�e�e9��,?�y9(
?5yc95"̀�;?�y9(�b;91�b@,>?�y9(9̀&+%s1>

�';�%�e5yf�);��;%5"̀�;?�y9(
@5,�49%m��s&s�̀,�e9��,?�y9(
@�'�;(�;%5"̀�;?�y9(





�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o
[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U

OV�Y~/`�Q:�VQ�VQM-tGVWM!~�HQp8n;V�Q-�G-�N-:[8eH:W!U
PQU�V�G[Me,H�-�[�!e,HG�VQM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U

�/��WM!~�HQp8vVG�/H8g![8eH:

�;V[G\G�VQ�\�-�`��

X�/Q-�uaG�V�

Using City Digital Data Platforms: 
Toward Livable and Smart Cities



�FUu;V:VG

�-�u;V`��
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`���a��/H8g!Ĝ1o [P6GN!N!\~n*�G�Gc,:�H:`�Q:�VQo [P6GWM!~�HQp8~/GW��n;V�Q-��G*��:VGû,
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ìĬĸūŸ�o û,[P6G�G/Vû,[�MVU[�VU�:W!U8�̂�V8[�^,���V�
[�MVU�/VGo �ĉŵłĹŒĬşŒƛĬƂŒūť�o u;VY�/PQUn\ux\OVM�H:
N!N!\~�V��a8�G[8eH:8^�aFOVMû,�^��*VW!U8^PQ\8VF
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WG��\�[8eH:G*VH�g*
Livable City

Li
va

bl
e 

&
 S

m
ar

t C
ity

�o
��
V8
Qg/M
e1Gv
VG
[�̂
,��
�-�
�V
QM
-t
GV
[8
eH:
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W!UG;VXPng*�VQ�\[�QVU�p�aFOVM�VQM-tGVW!UY�/
�Q\�VQ�H:[8eH:û,��̂c1Go mc,:yeH[P6G�-�Y�n;V�-��H:
[8eH:H-��Q\�Uû,8H:��V8~/H:�VQW!UP.��V�H:
PQU�V�G[P6GlgG�p�!V:YG�VQ�-�[�!e, HG[8eH:û,
�-,:�eGo o �VQM-tGV�H:W~*!U[8eH:8ŴG�uV:û,�!V�
�!V�u-1:�/VGPQU�V�Qo n\,:W��!/H8o [lQkv�\�o W!U
n-:�8o mc,:n*�GY��*W~*!U�/VG8�̂VQM-tGVQU��Y�/
�Q\�VQW�*PQU�V�Gû,W���V��-Go W!U8[̂P0V�8V�û,
W~�~*V:�-Go u;VY�/�/H8g!�H:[8eH:û,[�\��V��Q\�VQ
~*V:o 7o [�!*VĜ1�QU�-��QU�V��-GH�g*W!UX8*X�/yg�G;V
8V�gQFV�VQ[Me,H~*H�H��VQM-tGVH�*V:[�8VUn8o
��~-�H�*V:[�*GYGMe1Gû,û,n*:[nQ\8�/VG�VQu*H:[û,��o
PQ\8VF��Un*:N!~*HOVM!-�kFp�H:�VQu*H:[û,��
W!U�VQPQ\8VF�H:G-�u*H:[û,���5n*:N!yc:P.��V
��Uû,[M\,8ng:�c1G[�*G�-Go Ĥ�u-1:8g!�*VuV:[lQkv�\�
�V�u*H:[û,��W!U�VQ�Q\�VQn\,:W��!/H8û,�^�5�Un*:
N!~*H�aFOVM��̂\~W!Un-:�8�/��o yeH[P6GN!�QUu�
û,n-8M-Gxp�-GH�*V:[!^,�:X8*X�/

WM!~�HQp8�\�\u-!�/H8g![8eH:
�u[Q�̂Gû,o�

�VQ�\[�QVU�p�/H8g![Me,H�VQ
M-tGV[8eH:

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U
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��V8n;V�-��H:�/H8g!W!U[u�`G`!�^

�-:G-1GW!/��VQ�V:WNGW!U~\�~V8�VQM-tGVH�*V:8^
PQUn\ux\OVM�H:[8eH:�;V[P6G~/H:8^�VQ�gQFV�VQ�/H8g!
�V��!V��!V��/VGo mc,:�U�*��Y�/[8eH:~H�nGH:~*H��V8
~/H:�VQH�*V:~*H[Ge,H:W!UnV8VQyn*:8H��Q\�VQû,�^�c1Go
~H�nGH:~*H�\�R~~*V:o7oX�/Q��[Q5��\,:�c1Goo[8eH:H-��Q\�U
~*V:o 7o u-,�`!��c:8�̂VQM-tGVWM!~�HQp8vVG�/H8g![8eH:o
�c1G[P6GlgG�p�VQPQUnVG:VGQU��*V:�G*��:VGOV�Q-vW!U
[H��G�H:[8eH:o Q�8yc:WG�uV:P|\�-~\YG�VQPQ-�PQa:

�/H8g!8�̂�V8n;V�-��-��VQ�Q\�VQ�-��VQu/H:y\,Go[Ge,H:�V�
[P6G[�Qe,H:8eHn;V�Q-�M-tGV�VQ�Q\�VQnVxVQFUo nQ/V:
[nQ\8�!X���V8Q*�88eHYGn-:�8QU��*V:�G*��:VGu-1:
Q-vW!U[H��Go n*:[nQ\8�VQ8n̂*�GQ*�8�H:PQU�V�Go W!U
�*��Y�/[8eH:nV8VQy�-:�-�Y�/�
QU[��̂�~*V:o 7o H�*V:8^
PQUn\ux\OVMoo`��[u�`G`!�Ŵ!U�/H8g!û,u/H:y\,GXu�G;VXPY�/
PQU`��Gp8Q̂V�!U[Ĥ��o�-:Ĝ1

�/H8g![8eH:onV8VQyW�*:HH�[P6Go�oPQU[OuoX�/W�*
o �/H8g!W��8^̀ �Q:nQ/V:o�ĉƂŸƅĹƂƅŸłľ�o
[P6G�/H8g!û,8^�VQ�-�[�5�X�/YGQgPW���QeH`�Q:nQ/V:û,
�-�[�GG-��\u�VlVn~Qp�/H8g!nV8VQyG;VXPY�/X�/:*V�o [�*Go
�/H8g!û,H�g*YGQgPW���H:X�!poÇĉĜo�QeHX�!poÐƕĹłş

�ŐƂƂŵż���ƅƕľłżŒŌť�ĹĹ�ƂŐł�żŤĬŸƂ�ĹŒƂƖ�ŵŸŒŤłŸ�ł�Ĺ�ĸ��������

�H/V:H\:oÇŒƂƖoÌĬƂĬoĂşĬƂŋūŸŤoÌłƏłşūŵŤłťƂoÙŸĬŤłƐūŸŝ�oÌÐĂº�

��V8nH��!/H:W!U��V8G*V[�e,HyeH�H:�/H8g!G;VXPng*
�/H8g!û,8�̂aFOVM��̂c1Go G;VXPng*�-tGxQQ8û,��̂c1G�H:
�VQW�*:P.G�/H8g!o W!Uu;VY�/PQU�V�GX�/Q-�uQV��/H8g!
W!UY�/PQU`��Gp�V��/H8g!X�/8V��\,:�c1Go Ĝ,�c:[P6G[�~aN!
û,n;VG-�:VG[8eH:H-��Q\�UPQU[ulXu�X�/�;V�G�Y�/�VQ
M-tGVWM!~�HQp8�/H8g![8eH:[P6G�Gc,:H:�pPQU�H�
�!-��H:�VQM-tGV[8eH:H-��Q\�UYGua�o7o[8eH:o

o �/H8g!û,X8*8^̀ �Q:nQ/V:o �ĒťżƂŸƅĹƂƅŸłľ�o
[P6G�/H8g!û,X8*8^̀ �Q:nQ/V:û,�-�[�Go �/H8g!�-:�!*V��U
[P6G�/H8g!YGQgPW���H:QgPOVMo�!\P�\�^̀ HoX�!p[n�̂:
o �/H8g!�c,:`�Q:nQ/V:o �ĉłŤŒ�ĉƂŸƅĹƂƅŸłľ�o
[P6G�/H8g!G;V�/H�^�H:�/H8g!YG�/V:~/Gu-1:nH:PQU[Ouo
`���VQY�/QgPW���VQ[�5��/H8g!�H:�/H8g!û, X8*8^
`�Q:nQ/V:o W~*u;VY�/H�g*YGQgPW��û,MQ/H8Y�/:VGX�/:*V�
[�8eHG�-�o �/H8g!W��8^̀ �Q:nQ/V:o [�*GoÞĬżŐƂĬŌo~V8
`!�HHGX!Gpo mc,:[�5��/H8g!YGQgPW��`Mn~p�QeHOVMo W~*
nV8VQy�c:8VY�/:VGX�/:*V��c1G�V��VQ[!eH�o ÞĬżŐƂĬŌo
û,[�MVU[�VU�:
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�/H8g![�\:Me1Gû,o �ÚłūżŵĬƂŒĬşo ìūĹĬƂŒūťo ÌĬƂĬ�o
PQU�H�XP�/��
o [��[~HQpo�ĜłĹƂūŸ�o�eHo�/H8g!û,�-�[�5�H�g*
YGQgP�a��H:�a�M\�-�W!U��V8n-8M-GxpQU��*V:M\�-�
~*V:o7
o �a�o �ĂūŒťƂ�o �eHo �/H8g!û,[P6G!-�kFU�H:
�a�YG�VQ�H�~;VW�G*:Y�o7
o [n/Go �ìŒťł�o [P6G�a�M\�-�û,8�̂�V8[�̂,��o
�/H:�-GW��uV:[��̂�o �eHo 8�̂a�[Q\,8~/GXP�Gyc:�a�
P!V�
o `M!̂�HGo �ĂūşƖŌūť�o [P6G�a�M\�-�û,8^
��V8[�̂,���/H:�-GW���G�!-�o �eHo 8�̂a�[Q\,8~/GW!U
�a�P!V�[P6G�a�[��̂��-Go u;VY�/X�/�Gc,:�a�M\�-�[P6GQgP
W��P]��Gc,:QgP
o QVn[~HQpo �ąĬżƂłŸ�o �eHo �/H8g!û,8�̂VQ�-�
[�5�[P6G�*H:~VQV:n^,[�!^,�8oW~*!U�*H:~VQV:[Q�̂��*V
M\�[m!o�ĂŒƕłş� �ŐƂƂŵż���żłŸĹ�ĹĬŸşłƂūť�łľƅ�łƖłżŒťƂŐłżŝƖ��Ɛłłŝ��ŒťƂŸūƪŌŒż�ŐƂŤş�

~-�H�*V:�/H8g![�\:Me1Gû,oQgPW��`M!̂�HG

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U



�VQ[�5��/H8g!

�VQ�-�u;VvVG�/H8g!OV�Me1G�\G�/��oìĬżłŸo�Ì

OVM�V�oÚūūŌşłoÐĬŸƂŐ

�VQnQ/V:W!U�-�[�5��/H8g!uV:Og8\lVn~Qp~/H:HVl-�
[u�`G`!�ôX�/W�*
o �/H8g!�V�[û�8o �eHo [u�`G`!�û̂,8Gak�pnQ/V:�c1G
[!�̂GW���V��Q\�VQ�H:�V�[�QVU�po [Me,HY�/̀ ��QQH�`!�
�QeH�V�[�QVU�p��:~*V:o7ou;V�G/Vû,�-Guc�OVM[�5�Q��Q�8
�/H8g!~*V:o 7o [�*Go �V�[û�8n;VQ��uQ-M�V�Q`!�o �ÐĬŸƂŐo
ūĸżłŸƏĬƂŒūťo żĬƂłşşŒƂłż�o [P6G�V�[û�8û,yg�HH�W��o
[�MVU[Me,H�VQn;VQ��~\�~V8uQ-M�V�QW!Un\,:W��!/H8~*V:o
7o�H:`!�Q�8XPyc:�VQu;VWNGû,~*V:o7
o �/H8g!OVM`�QGo �eHo [u�`G`!��̂VQy*V�OVM
uV:HV�Vlo �ºłŸŒĬşo ĂŐūƂūŌŸĬŵŐƖ�o X�/�*��Y�/y*V�OVM
8a8ng:X�/n��n8�Q\:[�8eHG�-�~V[�5Go u-1:OVMG\,:W!UOVM
[�!e,HGX��o `��Y�/Q^̀ 8u����a8uV:�\u�a�QeH[Q�̂�Ĥ�H�*V:
�*VoĒťŤĬťťłľoºłŸŒĬşoĜłŐŒĹşło�ĒºĜ�omc,:8�̂�V8!U[Ĥ��
8V���*VOVM�/H8g!�V�[û�8o nV8VQyG;V8V�*��[Qe,H:�VQ
�-�[�5�OVk̂X�/
o Qy�G~poññĉo�eHo[u�`G`!�Q̂U��Qyn;VQ��[Me,H
�-�u;VWNGû,o QU��oññĉo �ñūĸŒşło ñĬŵŵŒťŌo ĉƖżƂłŤ�o
�QeHQU���-�u;VWNGû,W��[�!e,HGû,o [P6GQU��n;VQ��W!Uu;V
WNGû,�a�Y�8*û,8^��V8nU���Q��[Q5�YG�VQn;VQ���/H8g!
OV�nGV8[P6G�VQY�/�Q\�VQ�/VGn;VQ��W!U�-�u;VWNGû,W��
[�!e,HGû,`���VQY�/[u�`G`!�ô ññĉo �eHQU��û,8ĤaP�QFp
�;V[G\�Wn:[![mHQpo~\�~-1:�G�VGMV�GU OVM�V��VQn;VQ���/��`�QG

OVM�V��VQn;VQ���/��Qy�G~poññĉo�-�HaP�QFp

24



n\:�`PQpo [P6G[8eH:û,X�/Q-��VQ�VQ-G~̂�V�o àñÌo
ĉŤĬŸƂoÇŒƂƖo àťľłƕo mc,:[P6G�-�Ĝû,n;VQ��[8eH:~*V:o
7o u-,�`!�o [�̂,���-��VQY�/:VG[u�`G`!��̂\�\u-!W!U
M-tGV��V8[P6GH�g*�H:Ng/�Go àñÌo ĉŤĬŸƂo ÇŒƂƖo
àťľłƕo �;V�G�[�FspX�/o �o [Qe,H:�!-�o X�/W�*o ���o
nVxVQFna�W!U��V8P!H�O-��H:PQU�V�Go ���o
�VQn-��Qo���o�\��QQ8ò H�VnoW!UxQQ8VO\�V!o���o
�VQY�/[u�`G`!�^�\�\u-!YG�VQ�/V::VGW!UM-tGV
�Q\�VQn;V�Q-��a8�G[8eH:o ���o �VQY�/PQU`��Gp�V�
H\G[uHQp[G5~ua�nQQMn\,:o �àťƂłŸťłƂo ūŋo ďŐŒťŌż�o
~-�H�*V:�H:�VQPQU�a�~pY�/�/H8g!W!U[u�`G`!�8̂V
M-tGV[8eH:�H:n\:�`PQpoX�/W�*

~-�H�*V:�VQ~*H�H�W!UPQU�a�~pY�/WM!~�HQp8[Me,HM-tGV[8eH:

Singapore Smart City

o ĜŒŸƂƅĬşo ĉŒťŌĬŵūŸło [P6GW���;V!H:
�\�\u-!o �o 8\~\o �H:n\:�`PQpû,nQ/V:�c1G�V��/H8g!
Og8\PQU[ulW!U�/H8g!û, [P6GP.��a�-Gû, Y�/YG�VQ
�;V!H:OVM[n8eHG�Q\:[Me,H�V:WG�uV:�VQM-tGV
[8eH:o
o ĉŒťŌĬŵūŸłoÇŒƂƖoÌĬƂĬoĂşĬƂŋūŸŤo 8^
�/H8g!û,Q��Q�8��*Vo �ơ���o�/H8g![P]�Y�/PQU�V�G
nV8VQy[�/Vyc:W!U�V�Gp`�!�X�/
o ĉŒťŌĬŵūŸło ĉŤĬŸƂo ÚūƏłŸťĬťĹło
WHPM!\[��-Gû,HH�W���GWG��\��VQY�/PQU�V�G
[P6GlgG�p�!V:o P|\�-~\:VGQV��VQY�/�Q\�VQH�*V:XQ/
QH�~*H

1

ŐƂƂŵż���ƐƐƐ�ūťłŤĬŵ�ŌūƏ�żŌ�ŤĬŒť�Ə��

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U



ÇūŸłÌĬƂĬ�ťƖĹo [P6GWM!~�HQp8[P6GlgG�p�!V:
�/H8g![�̂,���-�û,H�g*HVl-�W!U�*VGYG[8eH:G\��HQp�o
mc,:G;V[nGH`��o òģĒo ÙƅŸŤĬťo ÇłťƂłŸo `��
8^[�Qe,H:8eHW!UWNGû,W��H\G[uHQpWH�û�û,
8V~QvVG�H:8V���*Vo ��o �a��/H8g!�V�W�!*:
~*V:o 7o �H:[8eH:o Q-vo G;V[nGH~-��^1�-�8V���*Vo
���o QV��VQ[�̂,���-�û,H�g*HVl-�W!U�*VGYG[8eH:
G\��HQp�o ÇūŸłÌĬƂĬ�ťƖĹo X�/Q�8�/H8g![�̂,���-�
�VQn:[�QVU�pû,QU�-�uQ-M�pn\GW!U�/H8g!QU�-��*VG
[�̂,���-�~!V�û,H�g*HVl-�o ��V8nV8VQyYG�VQme1H
�/VGo �VQY�/û,�\Go �/H8g!PQU�V�Qo W!U[:e,HGX��H:
�*VGYG[8eH:oû,nV8VQyPQU�a�~pQ*�8�-��VQ�V:WNG
M-tGVû,H�g*HVl-�n;V�Q-��!a*8�GQV�X�/G/H�o �VQ
�-��VQ`G�V�W!Un�-n�\�VQ[8eH:o�VQ�;V�G��VQY�/
PQU`��Gpû,�\G

New York City, 
United States 

2
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�\��QQ8û, 2
�/H8g![8eH:G;VXPY�/PQU`��GpHUXQX�/�/V:Ƥ

�\��QQ8QU�8��V8�\�[�5G[�̂,���-��VQY�/PQU`��Gp�/H8g![8eH:o [P6G�\��QQ8û,u;VY�/�a�!V�Q�QeH
Ng/Y�/�/H8g![8eH:X�/W�*:�a��/H8g!û,8Ĥ�g*o W!Uû,~/H:�VQ[M\,8[~\8o MQ/H8QU�aP.��V�H:�VQ�-�[�5�
�/H8g!o[Me,H�V:WNG�VQW�/X�P.��V~*HXPo`��W�*:�!a*8~V8�G/Vû,Q -�N\��H�[Qe,H:~*V:o7o[�*Go�!a*8
�H:nVxVQFna�o�!a*8�H:�!-:o�!a*8�H:�*V:o�QeH�!a*8Ng/�Q\�VQo[P6G~/G

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U
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�\��QQ8û, 2
�/H8g![8eH:G;VXPY�/PQU`��GpHUXQX�/�/V:Ƥ

~-�H�*V:

~-�H�*V:
�o�/H8g!�/VGna�OVMQU�-��Q-�[QeHG
�o�/H8g![�̂,���-��VQu*H:[û,��o[�*Go�/H8g!G-�u*H:[û,��o�/H8g!Ng/�/V
�o�/H8g!û,[�̂,���/H:�-��VQ!:uaGW!U�VQM-tGV[8eH:o[�*GoQV�Vû,�\Go
�o�/H8g!��V8[n�̂�V��H:`�Q:nQ/V:Me1GvVGoW!U�;VG�GNg/PQUn�O-��!-:O-�M\�-~\

~-�H�*V:
�oY�/�\[�QVU�pna�OV�U[8eH:
�oG-�u*H:[û,��uQV��/H8g![�̂,���-�[ul�V!8V��c1GoW!UH�V�8V[û,��YGMe1Gû,
�oY�/PQU�V�GuQV��/H8g!û,�\GW!UY�/�V:WNG�VQ�-��VQû,�\G
�o�/H8g!��V8[n�̂�V��H:`�Q:nQ/V:Me1GvVGoW!U�;VG�GNg/PQUn�O-��!-:O-�M\�-~\onV8VQyY�/n;V�Q-��VQ
PQU8VFQV�V�VQm*H8Wm*8�/VG[QeHGW!U`�Q:nQ/V:Me1GvVGo ~!H��GnV8VQyPQU8VFQV�V[:\G�*��
[�!eHPQU�V�GX�/

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U
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~-�H�*V:
�o�/H8g!�QU�V�~V8�G*��:VG~*V:o7ou;VY�/HV�8�̂VQ[�5��/H8g!mAVm/HG
�o [�/V�G/Vû,X8*Y�/��V8Q*�88eHYG�VQ�-�[�5��/H8g!o [Ge,H:�V���V8m-�m/HG�H:[�Qe,H:
8eHYG�VQ�-�[�5�oW!U��V8MQ/H8[�MVU~-��H:W~*!U�a��!
�o�/H8g!�V:n*�GX8*X�/Q-��VQH-P[�~
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`!��QeH�H:�Q8`�xVx\�VQW!UN-:[8eH:X�/o X�/W�*o [�Fsp
W!U8V~QvVGN-:[8eH:Q�8o M�l�o ����o `���Q8`�xVx\
�VQW!UN-:[8eH:o 8V~QvVGN-:[8eH:�H:�Qa:[uM8�VG�Qo
W!Uo ĂşĬťťŒťŌo ĬťľoĒŸĸĬťoÌłżŒŌťo ĉƂĬťľĬŸľżo `��o
ºŤłŸŒĹĬťoĂşĬťťŒťŌoºżżūĹŒĬƂŒūťo������

o QU���8GV�8�Gn*:o �ďŸĬťżŵūŸƂĬƂŒūť�o
PQU�H��/��o `�Q:�*V��8GV�8o �uV:��o uV:GAVo uV:
HV�Vlo W!UuV:QV:�o PQ\8VF�VQ�QV�Qo �ìłƏłşo ūŋo
ĉłŸƏŒĹł�oìøĉ�oQU���Gn*:nVxVQFUony\~\�;VG�GQy�G~p
W!UQy`��nVQnVxVQFUonyVĜ�Gn*:Ng/`��nVQo�VQn-��Q
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nV�~Q��YGQU�Uo���o�\`![8~Qo�H:H;V[OHP!��W�:o�-:��-�QU�H:o `��Ng/û,HVl-�H�g*YGQ-l8�̂VQY�/�Q\�VQo~;VQ��
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�VQY�/PQU`��Gp[P6GH�*V:He,Goo[Ge,H:�V�PQU[ulXu�8�̂�V88-,G�:uV:HV�VQû,�c1GH�g*�-�[�k~Q�H:[8eH:
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~-�H�*V:Wn�:�VQ��V�~-��H:�Qa:[uM8�VG�Qo �U[�5GX�/�*V�Qa:[uM8�VG�Q8�̂VQ��V�~-��QU�V�QH�u\luV:o
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�d��VQ�\[�QVU�pnyVG�VQFpo �/���VQ�V��VQFpnyVG�VQFpû,�û̂,na�W!UnyVG�VQFpû,W�*û,na��H:
[8eH:YGĤ�o ��o P_�/V:�G/Vo W�*:�!a*8Q*�8�-G�;V�G�PQU[�5GYG�VQM-tGV[8eH:YG8\~\�H:[8eH:G*VH�g*
W!U[8eH:H-��Q\�Uou-1:YG�/VGn-:�8o�/VGn\,:W��!/H8o�/VG[lQkv�\�oW!U�/VG`�Q:nQ/V:Me1GvVG

�VQ�\[�QVU�pnyVG�VQFpo�ĉĹłťĬŸŒūoĬťĬşƖżŒż�
�eHo�VQ�V��U[Go�VQu/VuV�o�VQ[�\�[�~a�VQFpo�QeHnOVM�VQFp~*V:o7oYGHGV�~oW�*:HH�[P6Go�o
�QF̂oX�/W�*o�QF̂û,�û̂,na�o�ÆłżƂoĹĬżł�o�QF̂P�~\o�ÆĬżłoĹĬżł�oW!U�QF̂û,W�*û,na�o�ĝūŸżƂoĹĬżł�

ÆłżƂoĹĬżł ÆĬżłoĹĬżł

�VQ�\[�QVU�pnyVG�VQFp
�ĉĹłťĬŸŒūoĬťĬşƖżŒż�

ĝūŸżƂoĹĬżł

��o¬o�a��g*8eH��V8Qg /n;V�Q-��VQPQU�a�~pY�/�/H8g![8eH:o[Me,HM-tGV[8eH:G*VH�g*W!U[8eH:H-��Q\�U
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8H:HGV�~[8eH:

ÆłżƂoĹĬżł ÆĬżłoĹĬżł

�VQ�\[�QVU�pnyVG�VQFp
�ĉĹłťĬŸŒūoĬťĬşƖżŒż�

ĝūŸżƂoĹĬżł

~-�H�*V:

�VQ�\[�QVU�pnyVG�VQFpo�ĉĹłťĬŸŒūoĬťĬşƖżŒż�
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~-�H�*V:
�o [ul�V!8�̂�V8[P6G[8eH:
ng:�c1Go 8^̀ �Q:�VQ�8g*�/VG
�-�nQQ[M\,88V��c1Go Q�8yc:
�/V:nQQMn\G�/VolgG�p�VQ�/V
~*V:o7o�5�U[M\,88V��c1G
�o GAV�UX8*u*�8Me1Gû,�a8�G
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8V��c1Go û,�\GWM:�c1Go OV�
�VQ[�k~Q�-:�:8^W~*G/H�
!:

~-�H�*V:
�o �VQ8n̂GV8�\G�Un*:N!
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PQU[�5Gû,o��o8�̂�V8MQ/H8�/VGn�-n�\�VQW!U�VQlc�kV
PQU[�5Gû,o��o8Q̂U��Q-�kV��V8P!H�O-�H-��Q\�U

~-�H�*V:
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PQU[�5Gû,o��oM-tGV�!X�n*:[nQ\8[�V��G
PQU[�5Gû,o��o8M̂e1Gû,�/V::VG[M\,88V��c1G
PQU[�5Gû,o��oû,M-�HVl-�8Q̂V�V~?V��*V~!V�

~-�H�*V:
PQU[�5Gû,o��o8n̂�GnVxVQFUQU�-��a8�G�QU�V�YGMe1Gû,
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PQU[�5Gû,o��o8n̂�-n�\�VQ�gW!Ng/ng:HV�aX�/H�*V:u-,�yc:
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���ou�u�GPQU[�5Gû,X�/�V��u[Q�̂GW!U�\��QQ8û,o ���o [Me,HY�/uQV�yc:�VQ�;V[G\G�VQ�H:[ul�V!
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WNGû,QU�-���V8ng:�H:GAV!/G~!\,:
�/H8g!�!a*8[PQVU�V:
�/H8g![�HQp~\�~*H�a�[�\G
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Me1Gû,[n^,�:GAVu*�8mAVm/HG
8g!�*Vn\,:P!g�nQ/V:W!U[�k~Q�QQ8

25
67

50



�\��QQ8û, 4
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