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GIH%JLKNM�OQP7R'SNTQM5UVP9K
W9XZY\[\]_^a`"b\cedgf�[\dgdhciXIj\d"XZkml*f�XIjnXIopcif-qI`gX�rtsvu�^Zj\bwbnl*xIl*]eXIYnopl*jys"XZkVsvl*j�k1Xzf*[\d

XIj�shu\l�l�f�XZj\XIo�cefFcej{svl*`hb\l*Y|l*j\b\l*j\f�ltXZknj=^ashceXIj\d H"} [\fLu�b\cidhf�[ndhdhciXIj\d9qIl�j\l*`v^Z]i]i~
Y\`hl*dh[\YnY|XIdgl svu\^as-shu\l�r�XI`h]ib&ced�f�XZj\j\l�f�svl*b��m^Zj\b�shu=^as�svu\l l�f�XZj\XIo�cef�l��zY|l*`hc��
l�j\f*l�XZkmXIjnl�j=^ashceXIj�o�^�~�j\XZs"�)l�cij\b\l�Y)l�jnb\l�j{s�XZk=shu\l�l��nY)l�`gcel*j\f�l*d�XakmXZsvu\l*`hd H
��f�XIj\XZopcif svu\l*XI`g~�^Z]edgX�dg[\qIqIl*dgshd�shu=^as�l�f*XIj\XIo�cef�XZ[nsvf*XIopl*d�^Zf�`gXIdhd�j=^ashceXIjnd
r�ce]i]\j\XZs��)l�cij\b\l�Y)l�jnb\l�j{s��;svu\l�xIl*`g~�l��zcidgsvl*j\f�l�XZk�cij{svl�`gj=^ashceXIj=^a]nsv`h^Zb\l�]el�jnb\d
f�XIjndhcebnl�`v^a�\]el�l*opY\ci`hcif�^Z]|dh[\Y\Y)XI`�s�shXwsvu\cidtf�]_^aceo H
�=`hXIo�svu\l�l*f�XIj\XZopl�sv`hcif�ce^Zj���d�Y|XZcej{s�XZk'xzcil*r��=l*f�XIj\XZopcif#cej{svl*`hb\l*Y|l*j\b\l*j\f�l

^Zf�`gXIdhd'f�XZ[\j{sv`hcil�d9`hl�dg[\]ishd9cij%b\l*Y|l*j\b\l*j\f�lt^aopXIjnq�cij\b\cix;cib\[=^Z]If*XI[\j{sv`gcel*d���xZ^a`hc��
^Z�\]il�d H9� X�r�l*xZl�`��asvu\lFxa^Zdgs'op^��gXI`hc�s�~#XZknl�o�Y\ce`gcef�^Z]Zr�XI`h��[\dgcej\q�f�`gXIdhd���f*XI[\j{sv`�~
f�XIo�Y=^Z`gcedgXIj\d�^Zdhdg[\opl*d�svu=^�s�XI�\dgl�`�xZ^�svceXZj\d�^Z`gl&cejnb\l�Y)l�j\bnl�j{s�^Zf*`hXIdgd�f�XI[njz�
sv`gcel�d H��&} [nfLu�^Zj$cij\b\l*Y|l*j\b\l�jnf�l�^adhdh[nopYnshceXIj�ced�f�]il�^Z`g]i~&^as X;b\b\d�r�cishu!f*XIow�
opXZj\]i~pl��zY\`gl�dhdgl�b��)l�]icel�k1d�`hl*q{^Z`hbncej\q�shu\l�cej{svl*qI`v^ashceXIj�Xak9l*f�XIjnXIopcil�d H�� XI`hl��
X�xIl�`*�Zc�s9cidNXZkVsvl*j�cij\f�XIjndhced�svl*jys'r�cishu�shu\lFxIl�`�~�l�f�XZj\XIo�cefFopX;b\l*]ed5�)l�cejnq�shl�dgshl�b
r�cishu!f*`hXIdgd���f*XI[\j{sv`�~�`hl�qZ`hl�dgdhciXIj\d��=k1XI`�l��\^aopY\]ilZ�\shu\XIdhl�svu\^as cij{xIl�d�svciq{^asvl�shu\l
ceo�Y=^Zf�stXZk9cej{svl*`hj=^ashceXIj\^Z]|sh`v^Zb\l�XIj
qI`gX�rtsvu H
 �j�svunced Y\^ZY|l*`��)r-l�Yn`hl�dgl�j{s�l�o�Y\ci`hcef�^Z]Nopl�svu\X;b\d�k1XI` f*`hXIdgd���f*XI[\j{sv`�~$f*XIow�

Y=^Z`gcedhXZj\dQsvu\^asNl��zY\]icef�c�sv]�~ ^a]e]eX�r�k1XI`Qcej{svl*`hb\l*Y|l*j\b\l�jnf�l�^ZopXZj\q�f�XZ[\j{sv`hcil�dN�=^Zdgl�b
[\Y)XIj�svunl l�f*XIj\XIo�l*sh`hcif o�Xzb\l*]mXZk9¡-XIj\]il*~$¢ G�£Z£I¤{¥�H7¦ u\ced�opX;b\l�])^Zbnb\d�dgsh`h[\f��
sv[\`gl-svX�f*`hXIdgd��§dhl�f�svciXIj=^Z]zb=^asL^#�{~%[\dhcij\q#cejzk1XI`hop^asvciXIj�XIj$¨L©Lª�«Qª�¬w­®©�¯Z­e°�±®²Z«Q©L¨L°
�|l�s�r-l*l�j�f*XI[\j{sv`gcel�d H�} Y)l�f�c�³=f�^a]e]i~Z�yf�XI[\j{sh`hcel*d�^Z`gl�o�X;b\l�]il�bp^Zd-�)l�cij\q�]iXzf�^asvl*b
cej´^µopl�sv`gcef�dhY=^Zf*l$r�u\l*`hl$shu\l�b\l*Y|l*j\b\l�jnf�l��)l*s�r�l�l�j¶f*XI[\j{sv`gcel�d*�-`h^Zj\b\XIo
xa^Z`hce^Z�\]el*d�cid-^�k1[\j\f*shceXIj�XZk5svu\l�l�f*XIj\XIo�cef�b\ced�sL^Zjnf�l#�)l*s�r�l�l*j
shu\l�o H �=XI`�l��y�
^Zo�Y\]ela�asvunl�f�X�xa^Z`hce^Zj\f*l��|l�s�r-l*l�j�s�r-X�f*XI[\j{sv`gcel�d*�IqI`gX�rtshuw`v^ashl�d�cid"^ k1[\j\f�svciXIj
XZk"shu\l%b\cidgsv^Zj\f�l�r�u\cefLu�dgl�Y=^a`v^ashl�d shu\l�s�r�X&f�XZ[\j{sv`hcil�d#cij!shu\ced�dhY=^af�l H ¡-]eXIdgl
f�XI[njysh`hcil�d�^Z`gl�^Z]i]eX�r-l*b´svXµu=^�xIl�u\ciqIu\]i~·f*XI`h`gl�]e^asvl*b?xZ^a`hc_^a�\]el*d�r�u\ci]el�xZ^a`hc��
^Z�\]il�d k1`gXIo¸f*XI[\j{sv`gcel*d#kE^Z`�^�r�^�~�k1`gXIo¹l�^ZfLuºXZsvunl�`�^Z`glw[\j\f*XI`h`gl�]_^�svl�b H�¦ u\cid
»-¼L½V¾�¿I47À�ÁÃÂ*ÄaÅgÆ�ÇgÈ*È�É�ÊË 6'Â�Á§Ì�Ä�ÍÎÅ�Å�Ï�À�Å�Ð�Á®ÑÒÂ*Ó�ÔFÑÎÓ�À�ÍÒÕ�Ö�Å @9Åg8;Â�Ó�×�Ì�Ó�Ö�Ø�Õ�Ù-Ù�ÅgÆ®Ô Ú1ÇhÈ�È�ÇvÛ�ÜÞÝ9Õ�Ì�ß�ÚEÇgÈ�È�à�Û�Ü=Ý9Õ�Ì�ßÚEÇgÈ�È*á*Û�Ü�:)ÍÒÍÎÑÎÂ�ÁEÁFÚEÇgÈ�È*á*Û�Ê â
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opX;b\l*]ecejnq�dgsh`v^ashl�qZ~�Yn`hX�x;ceb\l*d�^wdgceo�Y\]el#fLu\^Z`v^Zf�svl*`hceî�^asvciXIj
XZk9Y|XIdgdhci�\]el�cijyshl�`��
b\l�Y)l�jnb\l�j\f*l�^ZopXZj\q f*XI[\j{sv`gcel�d*�y^Zj\bw^a]e]eX�r�d9opXI`gl-f*XIopYn]ecef�^asvl*b%b\l*Y|l*j\b\l*j\f�l
svu=^aj�qZ`hXI[\Ywl�ïQl*f*s�XI`"l*ðy[\cef*XI`h`gl�]_^�svceXZjwopX;b\l�]id H �=[\`gshu\l�`gopXI`glZ�{c�s"l�j\^Z�\]el*dF[\d
svX
[\dgl�l�d�svcio�^ashXI`hd#shu=^as�^Z`gl�`gXI�\[\d�s�shX!o�l�^adh[\`gl�o�l�j{s�l�`h`gXI`hd�cej�l*f�XIj\XZopcif
b\ced�sL^Zjnf�l�d H"¦ uy[\d��;XI[\`7opX;b\l�]i]ecij\q d�sv`v^�svl�qa~�cedF^aopl*j=^Z�\]il-svX�^Zj{~�^aY\Y\]ecif�^ashceXIj
r�u\l�`gl�shu\l�l�f�XZj\XIo�l*sv`gcef*c_^Zj�u=^Zd�^Zf*f�l�dgd-svX�^Zjp^ZY\Y\`gX��ncio�^�svl�opl�^Zdh[n`hl�XZkQshu\l
l�f*XIj\XIo�cef#bncedgsv^Zj\f*l��)l*s�r�l�l*j�f�XZ[\j{sv`hcil�d H
ñòl�Y\`hl*dhl�j{s�XI[\`-l�o�Y\ce`gcef�^a]|o�l*shu\Xzbnd�cej�shu\l�f�XZjyshl��;s�XZk'^�Y=^Z`�svcif�[\]e^Z`�^ZY;�

Y\]ecif�^ashceXIjQó�svunl%dgsh[\bn~!XZkFl�f*XIj\XIo�cef�qI`gX�rtshu�^Zf*`hXIdgd#f�XI[njysh`hcil�d H ¦ u\ced�fLu\XIcef*l
ced�o�XZsvc�xa^asvl*b��y~$svu\l�Y)XIY\[\]e^Z`hc�s�~�^Zj\bºceo�Y)XI`gsv^Zj\f�l%XZk�shu\ced#shXIY\cif H ñòl�[ndhl
XI[\`�dhY\^asvce^Z]"o�Xzb\l*]"svX
Y\`gl�dhl*j{s�l�o�Y\ci`hcef�^Z]7l�x;ceb\l*j\f�lpcej�svu\`gl�l�r�^�~;d H �7ce`gdgs��
r-l�Yn`hl�dgl�j{s�^ôfLu=^Z`h^Zf*shl�`gceî�^�svceXZj?XZk�svu\l$f�XI`g`hl�]e^asvciXIj´d�sv`g[\f*sh[\`hl�XZk�qI`gX�rtsvu
`v^ashl�dt^aj\b�`hl*]_^ashl�b&l*f�XIj\XZopcif�xa^Z`hce^Z�\]il�d�^af�`hXZdhd�f*XI[\j{sv`gcel�d H�} l�f*XIj\b��nr�l�l�d�svc��
o�^�svl�^Zj&l��n^Zo�Y\]il�f*`hXIdgd���f*XI[\j{sv`�~�`gl�qI`gl�dgdhceXZj�[\dhcij\q%XI[n`-o�Xzb\l*]=svXw^Z]i]eX�r´k1XZ`
b\l�Y)l�jnb\l�j\f*l�cejòf�`hXZdhd��§dhl*f*svciXIj=^Z]�`hl*qI`hl*dhdhciXIj\d H �7cij=^Z]e]�~I�5r�l&cej{xIl*dgshceq{^ashlpshu\l
Y|Xasvl�j{shc_^Z]nk1XZ`�dhY\ci]e]eX�xZl�`hd�shX�l��zY\]_^ZcijpqZ`hX�rtsvup^Zf�`gXIdhdFf*XI[\j{sv`gcel�d��{~�]eX;XI�ycej\q�^�s
r�u\l*shu\l�`�j\l�ciqIuy�|XZ`hcejnq�f*XI[\j{sv`gcel�d*�zfLu\^Z`v^Zf�svl*`hced�svcif�d�^Z`hl�u\l�]iYnk1[\]mcej�Y\`hl*b\cef�svcij\q
qI`hX�rtshu�`h^asvl*d H
¦ u\lp�Zl*~òcejnqI`hl*b\cel*jys�cej�svunl&^Zj=^a]i~;dhcid�cid�shu\lpo�l�^adh[\`gl�XZktl*f�XIjnXIopcif�b\ced��

sL^Zjnf�l H'õ j=^ash[\`v^Z]I³\`hdgs'f�^Zj\b\cib=^asvl�k1XI`5l*f�XIjnXIopcif�b\ced�sL^Zjnf�lFced5qIl*XIqI`h^ZY\u\cif�b\ced��
sL^Zjnf�l H ¡-XI[\j{sv`gcel�d"r�uncefLup^Z`hltY\u{~;dhcif�^Z]i]i~�f�]iXIdhlLö¶]eci�Zl-shu\l�÷ HÎ}|H ^aj\bp¡�^Zj=^Zb=^z�
XI` shu\lwf�XI[njysh`hcil�d�XZkFr�l�dgshl�`gjô��[\`hXZY|lLöø^Z`gl�XI�{x;ceXI[\dg]i~$f�]eXZdhl�]�~$]icej\�al�b���^Zj\b
dhX
qIl*XIqI`v^aY\u\cefwbncedgsv^Zj\f*l�op^�~��)l�^
qZXzX;b�opl�^Zdh[n`hl�XZk�l�f�XZj\XIo�cefwb\cidgsL^aj\f�l H
ù#l�ú5XIj\q�^Zj\b } [nopo�l�`gd�¢ G�£I£nG�¥ cejzk1XI`hop^Z]e]�~&cijyxZl�d�svceqI^asvl�svu\l�f*XI`h`gl�]e^asvciXIj!cij
qI`hX�rtshuò`gl�qI`gl�dhdgceXIjò`hl*dhcebn[=^Z]ed�cijòYnuy~;dgcef�^a]e]i~�j\l�^Z`g�{~�f�XI[\j{sh`hcel*d��n[ns�b\X!jnXZs
³=j\b�c�s#dhciqIj\c�³=f�^Zj{s H �F]i]eciXZshs%¢ G�£I£Iû{¥ [\dhl*d�qIl�XIqZ`v^ZY\uncef%Yn`hX��zceo�cis�~�cej�^&o�XI`gl
k1XI`hop^Z]�shl�dgs#XZk�b\l*Y|l*j\b\l�jnf�lwXZkFqI`gX�rtsvu�`gl�qI`gl�dhdgceXIj$l�`h`gXI`hd ^Zf�`gXIdhd f�XI[\j{sh`hcel*d
^Zj\bº³=j\b\d%shu=^as�dhY=^�svc_^a]�bnl�Y)l�j\b\l*j\f�l
cid�dgceqIj\c�³=f�^ajys H
¦ u\l�dgl&b\ciï|l�`gl�j\f*l�d�cij
`hl*dh[\]�svd'o�^�~��)l�b\[nl�cij�Y=^a`gs'svX bnciï|l�`hl*j\f�l*d7cij%^ZYnY\`hX{^afLu��Z�\[zs7op^�~�^Z]edgX ^Z`gcedgl
�|l*f�^Z[ndhl�qIl*XIqI`h^ZY\u\cif%b\cidgsL^aj\f�l�ced Y)X;XI`�o�l�^adh[\`gl�XZkFl�f*XIj\XIo�cef�b\cidgsL^aj\f�l%k1XZ`
svu\cid�^ZY\Y\]icef�^asvciXIj H �=XI`wl��n^ZopYn]elZ��shu\l�÷ HÎ}|H o�^�~ü�)l�ýÒkE^a`gsvunl�`��9k1`hXIo � l��y�
cef*X!svu\^Zjücis%ced�k1`gXIoþ¡�^Zj=^Zb\^�cejôXI[n`%l�f*XIj\XIo�cefpdhl*j\dhla��r�u\ci]el � XIjnq�ÿ�XZj\q
^Zj\b���`hcisv^Zcej�op^�~
�)l�`h^asvu\l*` f*]eXIdgl H ñµl�Yn`hl�dgl�j{s�`gl�dh[n]isvd [\dhcij\q�qIl*XIqI`h^ZY\u\cif
b\ced�sL^Zjnf�l�^ad�o�l�^Zdg[\`hl*opl*jyshd&XI[\`pl�f*XIj\XIo�cef�b\ced�sL^Zjnf�lZ��k1XZ`�f�XZopY=^a`hcedgXIjCshX
svu\cid%Y\`gl*x;ceXZ[\d%r�XI`h� Hº� X�r�l*xIl*`��Fr-l�f*XIj\d�sv`h[nf*sws�r�Xò^a]isvl*`hj=^�svcixZl�o�l�^Zdg[\`hl*d
svu=^�s��=^wY\`gceXI`gc®�yr-l�svuncej\��^Z`hl��)l*sgsvl�`�o�l�^Zdg[\`hl*d�XZk7l*f�XIjnXIopcif#b\cidgsL^aj\f�l#shu=^Zj
qIl�XZqI`v^ZYnu\cef#bncedgsv^Zj\f*l H
ñòl�^a`hqI[\l#shu=^as�r�u\^as�o�^asgsvl*`hd�cij�b\l*shl�`ho�cejncej\qwu\X�r f�]iXIdhl*]i~&`gl�]e^asvl*b
s�r�X

l�f*XIj\XIo�cel*dt^Z`hl u=^Zd�svXwbnX�r�c�svu&shX�r�u=^as�b\l*qI`hl*l#s�r-X�f�XZ[\j{sv`hcil�dtdgu=^Z`hl�f*XIow�
opXZjüo�^Z`g�Zl�svd��-^Zj\b·svu=^�swsvu\cid���cejüsv[\`gj��-u\^Zd�Y\`hcij\f�ciY=^Z]e]�~�svX�b\X�r�cisvuüshu\l
f�XId�svd#Xak�sh`v^ZjndhY)XI`gshcej\q�shu\l%xa^Z`gceXI[\d�kE^Zf*shXI`hd XZkFY\`hX;b\[\f�svciXIj��|l�s�r-l*l�j�svu\l*o H
ñµl�r�ce]i]5f�XIjnf�l�j{sh`v^ashl�XIj!shu\l�kE^Zf*shXI`hd�XZk"Y\u{~;dhcif�^Z]9^Zj\b$u;[no�^Zj!f�^ZYncisL^a]N^Zj\b
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[\dhl�o�l�^Zdg[\`hl*d�XZk�svu\l�f�XZdgs�XZk-sh`v^Zj\dgY|XZ`gsvcij\q
svu\l*dhl�kE^Zf*shXI`hd�^Zd�opl�^Zdh[\`gl�d�XZk
l�f*XIj\XIo�ceftb\cidgsv^Zj\f�l H�¦ u\l�f�XId�svd�XZkQsh`v^Zj\dgY|XZ`gsvcij\q�Y\u{~;dhcef�^Z]mf�^ZYncisL^a]\r�ce]e]nu=^�xIl
Y\`hcij\f�ciY=^Z]i]i~
svX
b\X
r�cishu�shu\l�f�XId�s�Xak-dgceo�Y\]i~$opX�x;cej\q�c�s��N^Z]iXIj\q�r�cishu�sv`v^ab\l
�=^Z`g`hcel*`hd H�� [\`�o�l�^Zdg[\`hl*opl*j{svd�XZk�shu\ced�l*f�XIj\XZopcifwb\ced�sL^Zj\f*l�opl�sv`hcif�^Z`hl�b\l��
`hc�xIl�b�k1`gXIo ÷ W } dhu\ciY\Y\cij\qw`v^ashl�dtk1XI`t]e^Z`hqIl�Y\^ZfL��^ZqIl�d*�\r�u\cefLu�f�^aYnsv[\`gl�dhXIo�l
¢1shu\XI[\qIu�f�l*`gsv^Zcej\]�~&j\Xas#^Z]i] ¥ sh`v^Zbnl��\^Z`h`gcel�`gd H�¦ u\l�f*XIdgshd�Xak"o�X�x;cij\q�l�o��)Xzb;�
cel*b�uy[\o�^ajwf�^ZY\c�sL^Z]ycijyxZXI]ixZl-xa^Z`hciXI[\d9�=^Z`h`gcel*`hd7shX#ceo�opciqI`v^�svceXZj�^Zd7r�l�]e]n^Zd7shu\l
Y\`hcif�lwXZk�sv`h^Zj\dgY|XI`�sL^ashceXIj H�� [\`�opl�^Zdh[n`hl�o�l�j{shd�Xak�shu\ced�l*f�XIj\XZopcifwb\ced�sL^Zj\f*l
opl�sv`gcef
^Z`gl�bnl�`hc�xIl*b k1`gXIo ^Zci`h]ecij\l�kE^Z`gl�d��)l*s�r�l�l�j´f�XI[\j{sh`hcel*d�ö¶^ºY\`gX��z~ük1XZ`
svu\l�f*XIdgs�XZk'sv`h^Zj\dhY)XI`�svcejnq�^Zj!l*j\qIcij\l�l*`tXI`�f�XIj\dg[\]isv^Zj{s��\k1XI`tl��n^ZopYn]el H
ñòl#Y\`hl*dhl*jys�Y\^Z`v^Z]i]el*]=`hl�dg[\]ishd-k1XI`�l�^ZfLu
XZkQsvu\l*dhl#svun`hl�l l�f�XZj\XIo�cef�b\ced�sL^Zj\f*l

opl�sv`gcef�d H �=XI`tl�^afLu!o�l*sh`hcefa�zr�l�³\j\b!l�x;ceb\l*j\f�l�XZk9f�XIjndhcebnl�`v^a�\]el�b\l*Y|l*j\b\l*j\f�l
cejCqI`hX�rtsvuA`h^asvl*d�XZk�Y)l�`pf�^ZYncisL^���ù�W'�-^adpr�l�]e] ^Zd�cijA^ºxa^Z`gcel�s�~CXak�XZsvu\l*`
l�f*XIj\XIo�cef�xZ^a`hc_^a�\]el*d H ¦ u\ced�b\l*Y|l*j\b\l*j\f�lò^aï|l�f*shd�cejnk1l*`hl*j\f�l�cijAXI[\`�f�`gXIdhd��
f�XI[njysh`g~�`gl�qI`gl�dgdhceXZj H  �j!XZ`hb\l*`�svXw�)l*shshl�`t[\jnb\l�`gdgsL^aj\b!shu\l�XI�\dgl�`gxZl�b!dhY=^ashc_^Z]
b\l�Y)l�jnb\l�j\f*l�XZk-qI`hX�rtshuµ`v^�svl�d*�'r�lpshl�d�s�k1XI`�dgY\ce]i]eX�xIl*`hd��{~�svl�d�svcij\q�r�unl*svunl�`
j\l�^a`�jnl�ceqZu;�)XI`gd�cij	�=[\l*j\f�l!qI`hX�rtshu H
� [\`�`hl*dh[\]�svd�dh[\qZqIl�d�spshu=^as�dhY\ci]e]iX�xZl�`gd
^Z`hltðy[\c�svltciopY)XI`gsv^Zj{s�öAqI`hX�rtsvuw`h^asvl*dFcej�^�f�XI[njysh`g~�b\l*Y|l*j\b�ceo�Y|XI`�sL^Zj{sh]i~�XIj
XI�\dgl�`gxa^Z�n]el#k1l�^�sv[\`gl�d�XZk7c�svdtj\l*ceqIuy�)XI`hcij\qwf�XZ[\j{sv`hcil�d H

�;H
��������SNO5UVK��
� T�P7KNP�� UVT���U���M��'K'T��
ñòl�cib\l�j{shcikV~�l*f�XIjnXIopcif�b\cidgsL^aj\f�l�cej�shu\ced�^aY\Y\]ecif�^ashceXIj!r�cisvu�shu\l�f�XId�svd�XZk

sv`h^Zb\l��|l�s�r-l*l�j�f�XZ[\j{sv`hcil�d H�� l�`glZ�|^Zj$l*f�XIj\XZopcif�bncedgsv^Zj\f*l%j\l*l�b\d�svX�fLu\^Z`v^Zf��
svl*`hceî*ltsvu\l�`hl*]_^ashceXIjndhu\ciYw�|l�s�r-l*l�j&f*XI[\j{sv`gcel�d*�{qI`hX�rtshu�`v^�svl�d H  �j�l�ðy[\ce]ice�\`gce[\o��
kE^Zf*shXI`-Yn`hcef*l�d-r�XI[\]ib&�)l#l��zY)l�f*shl�b�svXw�)l f*]eXIdgl#cej�f�XI[\j{sh`hcel*d-r�u\Xwu=^ab�dhop^Z]e]
sv`h^Zj\dv^af*svciXIjüf�XZdgsvd��)l*s�r�l�l*jCsvunl�o H ñ¶cishu·dhceo�ce]e^Z`�Y\`hcif�l�d*�Fdh[\fLuCf�XI[\j{sh`hcel*d
r-XZ[\]eb u=^�xIl!f�XI`g`hl�]e^asvl*bCXZ[nsvY\[zspqZ`hX�rtsvu´^Zj\b XZsvu\l*`pl*f�XIjnXIopcif�XI[nshf�XIo�l�d H
¡-XIj{xIl*`hdhl*]i~Z�nl�f*XIj\XIo�ceftXZ[nsvf*XIopl*dFcej�f�XI[\j{sh`hcel*d�r�cisvu�xIl*`g~�u\ciqIuwsv`v^aj\dv^Zf�svciXIj
f�XId�svd��)l*s�r�l�l*j�svu\l*o�r�u\X�r�XI[\]ib&�)l#j\l�^a`h]i~�cij\b\l�Y)l�jnb\l�j{s HF¦ uy[\dto�l�^Zdg[\`hl*d
XZk�sv`h^Zj\dv^af*svciXIj·f�XId�svd�^Z`gl�`hl�]il*xa^Zj{swsvX�f*`hXIdgd���f*XI[\j{sv`�~·Y=^asgsvl�`gj\d�cejüqI`gX�rtsvu
`v^ashl�d H  �j·`hl�^Z]ec�s�~I�"dg[\fLu·sv`v^ab\l&f�XZdgsvdwr�ci]e]�f�l�`�sL^Zcij\]i~�xa^Z`�~ü^Zf*`hXIdgdwb\ciï|l�`gl�j{s
qIX;Xzb\d H�� X�r�l*xZl�`��msvX��al�l�Y�svu\l�o�Xzbnl�]Qsh`v^Zf�sL^Z�\]ilZ�nr�l�Y|XZdhcis�^wdgcej\qI]il#f�XZdgs�XZk
sv`h^Zj\dv^af*svcij\q��|l�s�r-l*l�j!f�XI[\j{sh`hcel*d H
ñòlt^Zdhdg[\o�l-svu=^�s�XI[\`9opl�^Zdh[\`gl�bwl*f�XIj\XZopcif-b\cidgsL^aj\f�l*d"b\l*³\j\l�^ xa^Z]ecib�o�l*s��

`hcif�^aj\b�dhX�o�[\dgs�dv^�svced�kV~�dhl*xZl�`h^Z]7f*XIj\b\c�svceXZj\d Ht¦ u\l�³=`hd�s#XZk"shu\l�dgl�ced�dhciopYn]i~
^%f�XZj\b\cishceXIjpsvu=^as�cis�f�^Zj\j\Xast�|l f�XId�sv]i~�svXwjnXZs�sv`h^Zb\l H�¦ u\l�dhl*f�XIj\b
cidt^�f�XIj;�
b\cishceXIj�shu=^as�svu\l*`hl��|lp^
Y|XIdgcishcixIl�f*XIdgs�cej{xIXZ]ixIl*bµcijºsh`v^Zb\l H&¦ u\l�svu\ci`hb�ced�^
`hl*ð;[nce`hl*opl*j{s'shu=^asNc�sNf�^Zj\jnXZs'�|lFo�XI`hl�f*XIdgsh]i~#shX�dgu\ceY��)l*s�r�l�l�j�s�r-X�f�XI[\j{sh`hcel*d
svu=^aj�cis�cid-svX%dhu\ciY&xzce^w^Zj�cej{shl�`ho�l�bnc_^ashl j=^ashceXIj H �7cej\^Z]e]�~I�y^�`hl*ðy[\ce`gl�o�l�j{s�XZk
dg~;o�opl�sv`g~�ceo�Y\]ecil�d7shu=^as�cis�dhunXI[\]eb��)l�l*ðy[=^Z]e]�~wf�XZdgsv]�~wsvX�dhu\ciY�k1`gXIo f*XI[\j{sv`�~
� svX�� ^Zd'shX�dgu\ceY�cej�svunl�XIYnY|XIdgcishl�bnce`hl*f*shceXIj HNõ dg~;opo�l*sh`hcifFsv^Z`hc�ïw�=^Z`g`hcil�`hd'^Z`gl
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Y|l*`hu=^aY\d-svunl�opXId�s�XI�{x;ceXZ[\d-k1l�^�sv[\`gl�XZk5svu\l#r�XI`g]eb&l*f�XIj\XZo%~�r�u\cifLu&x;ceXI]e^asvl*d
svu\cidtf�XIjnb\cishceXIj H"� X�r-l�xIl*`��mr-l�op^Zcej{sL^acej&svunl�^adhdh[nopYnshceXIj�k1XI`tdgceo�Y\]ecif�c�s�~ H"!
¦ u\l%r�lw^Zbnb\`hl*dhd#svunl%u\X�r svX&o�l�^adh[\`gl�^!ýÒqIl�jnl�`v^a]®�msv`v^aj\dv^Zf�svciXIj$f*XIdgs#k1XZ`

kE^Zf*shXI`hd%�y~ôf�XIj\dgceb\l*`hcij\q�s�r-Xº�\`gX{^Zb\]�~µb\l�³=j\l*b kE^Zf�svXI`gd�ó�Y\u{~;dhcif�^Z]�^Zj\b·uy[z�
o�^aj�f�^ZYncisL^a] H9� X�r-l�xIl*`��;cis"dgl�l*opdF^ZYnY=^Z`hl*j{s�svu=^asFl*f�XIjnXIopcif-b\cidgsv^Zj\f�lto�ceqZuys
�|l�xIl*`g~ôbnciï|l�`hl*j{s�k1XI`%Ynuy~;dgcef�^a]-f�^aY\cisv^Z]�shu=^Zjµk1XZ`%uy[\op^Zjüf�^ZYncisL^a]®�'l*xIl*j·cik
r-l�f�XIjndhcebnl�` XZj\]i~
svunl%f�XZdgsvd XZk"sv`h^Zj\dgY|XI`�sL^ashceXIj�XZk�l*cishu\l�`�XZk"svunl�dhl�kE^Zf*shXI`hd H
¦ uy[\d���`v^ashu\l�`&shu=^Zj?sv`�~;cej\qôshX·^Z`h`gcixIl�^as
^ôdhcij\qI]il�opl�^Zdh[n`hl�XZk�l*f�XIj\XZopcif
b\ced�sL^Zjnf�lZ�yr�l#f�XI]i]el*f*s�b=^asv^%XIj�dgl*xZl�`v^a]�b\ciï|l�`gl�j{s�opl�^Zdh[\`gl�d*ó�qIl�XIqZ`v^ZY\uncef�b\ced��
sL^Zjnf�lµ¢E`hl*]el�xZ^ajys�k1XI`��)XZsvuCY\u{~;dhcef�^Z]�^Zj\bCu;[no�^Zj f�^aY\cisv^Z]�sv`h^Zj\dhY)XI`�s ¥ �tshu\l
f�XId�s�XZk"dgu\ceY\Yncej\q�dhXZopl��)l�j\fLu\op^Z`g��Y=^ZfL��^ZqIl�¢Edg[\cishl�b
svX�Y\u{~zdgcef�^Z]Nf�^ZY\c�sL^Z] ¥ �
^Zj\b·svu\l�f�XZdgspXZk�^Zci`gkE^Z`glº¢E`gl�]el�xa^Zj{s�k1XZ`�l*o��)Xzb\cil�b·uy[\op^ZjCf�^ZY\c�sL^Z] ¥�H·¦ u\l
opXZdgs�^ZY\Y\`gXIY\`gc_^ashl�Xak-svunl�dhlpopl�sv`gcef�d�r�ci]e]�b\l*Y|l*j\bôXIjºsvu\l�l��n^Zf�s�o�Xzb\l*]�XZk
qI`hX�rtshu
shu=^as�ced�shX��|l�l*xa^Z]i[=^ashl�b
cej
]eciqIu{stXZk9XI[\`tl*opY\ci`hcif�^Z]|`hl�dg[\]ishd H$#
� j\l�cedgdh[\l�r�u\cifLu f*XIj\f�l*`hj\d�[\d
ced&shu\l�Y)XIdhdgce�\]�~?l�jnb\XIqIl*j\l�c�s�~¶XZk�dhXIo�l

opl�^Zdh[n`hl�d9XZk\l*f�XIjnXIopcif�bncedgsv^Zj\f*l H  �j�Y=^Z`�svcef*[\]_^a`���svu\l�f�XIjndgsv`g[\f*shceXIj%XZk\sv`h^Zj\d��
Y|XZ`gsL^�svceXZj�cejnk1`h^Zdgsh`h[\f�sv[\`glFr�ci]e]If*l�`�sL^Zcij\]i~�l�ïQl*f*s'svu\l�f�XZdgsvd'XZkzdhu\ciY\Y\cij\q�qZXzX;b\d H
ñ¶u\ce]il�c�s op^�~��|l�Y|XIdgdhci�\]el�svX&f*XI]e]il�f�s b=^�sL^�XIj$l�f�XZj\XIo�cef�b\ced�sL^Zj\f*l�d r�uncefLu
^Z`hlwYn`hl�bnl*svl*`ho�cej\l*b��Ncik�j\XZs�d�sv`hcif*sh]i~�l��zXIqIl�jnl�XI[\d*�'shu\ced#sv^Zdh�$ced��)l*~IXZj\bòshu\l
dhf*XIY|l�XZk'svuncedtY=^ZY)l�` H
õ j�ceo�Y)XI`gsv^Zj{s"f�XZj\dhcib\l�`h^asvciXIj�cejwf�XZ]e]el*f*shcej\q�b=^�sL^�XIj�l�f*XIj\XIo�ceftb\cidgsv^Zj\f�l*d

u=^Zd�shXºbnX�r�cisvuüshu\l�[\j\c�svdwcejôr�uncefLu b\ced�sL^Zj\f*l�d�^Z`gl�opl�^Zdh[\`gl�b H �mXZ`�qIl�X��
qI`v^aY\u\cef%b\ced�sL^Zj\f*lZ�Nsvu\cid�ced�j\X
Y\`gXI�\]il�o��Nr�l�dhceo�Y\]�~$f*XIopYn[nsvl�b\cidgsL^aj\f�l*d�cij
dgsv^asv[nshl�o�ce]il�d H �=XI`Fb\ced�sL^Zjnf�l o�l�^adh[\`gl�d�r�uncefLu�sh`g~wsvX�b\ce`gl�f�sv]i~�opl�^Zdh[\`gl�shu\l
f�XId�s�XZktsh`v^ZjndhY)XI`gs��"u\X�r-l�xIl*`��FY\`hcif�l*d%ðy[\XZshl�bücejµj\XIo�cej=^Z]�[nj\cishd%`v^acedhlpf�XIj;�
f�l*`hj\d ^Z�|XZ[ns `gl�]il*xa^Zj{s l��zfLu=^Zj\qIl%`v^ashl�d�^Zj\b�Y\[n`hfLu=^Zdgcej\qpY|X�r�l�`�Y=^Z`hc�s�~ H ñòl
^�xIXIcibºshu\ced�Y\`gXI�\]el*o �{~�l��zY\]iXIcishcej\q
XI[\`�^Zdgdh[\o�l�bòdg~;o�opl�sv`g~�XZk�l*f�XIj\XZopcif
b\ced�sL^Zjnf�l H!} [nY\Y|XZdhl�shu=^as�cis�f�XId�svd&%$~Zl�jôshX!sv`h^Zj\dgY|XI`�sw^�Y=^Z`gshcef*[\]_^Z`�qZXzX;b
k1`hXIo('I^ZY\^Zj%svX�svu\lt÷ H })H �y^Zjnb&)�bnXI]e]e^Z`hdNsvX sh`v^ZjndhY)XI`gs9svu\l�qZXzX;b�cej�svu\l-XZsvu\l*`
b\ce`gl�f�svceXZj H ñòl�r-^Zj{s�svX�l��zY\`gl�dgd�^Z]e]�f*XIdgshd%cej�svl*`ho�d%XZk�÷ HÎ}|H b\XI]e]e^Z`hd*�'^Zj\b
dhX&r�lw[\dhl�)+*,%!^Zd shu\lw`hl*]_^ashcixIl.-gl��zfLu=^aj\qIl�`v^ashl0/&�)l*s�r�l�l*j1'I^ZY\^Zj�^Zj\b�shu\l
÷ HÎ}|Hz} ceo�ce]e^Z`7l��zfLu=^Zj\qIl�`v^ashl�d�^Z`hl�f�XZopY\[zsvl�b�k1XI`�^Z]e]nXZsvu\l*`�f*XI[\j{sv`gcel*d��z^Zq{^Zcij
[\dhcij\qwsvu\l�÷ H }|H ^ad�^w�)l�j\fLuno�^Z`g� H

�zH32nHiGZH54 ¨Lª76,8g²+9�:;­®©�;�­e°�±§²Z«Q©L¨0< ¦ u\lt³=`hd�sFopl�^Zdh[\`gltXZk|l�f�XZj\XIo�cef�b\cidgsv^Zj\f�l�r�l
Y\`hXZY|XIdgl�ced�svunl�o�XIdgs�XZ�yx;ciXI[\d��=dgceo�Y\]el�qZl�XIqI`h^ZY\u\cif�b\ced�sL^Zjnf�l�d H�¦ X�opl�^Zdh[\`gl
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i U��"SNOj��k�l�� cedgshXIqI`h^Zo Xak$��l�XIqI`h^ZY\u\cif�ù#ced�sL^Zjnf�l�d
qIl�XZqI`v^ZYnu\cef�bncedgsv^Zj\f*l�d��|l�s�r-l*l�jôf*XI[\j{sv`gcel�d*�5r-l�f�XI]i]el*f*svl*b�b=^asL^�XIj�svunl�]e^asg�
cish[\b\l�^Zj\bò]eXIj\qZcisv[nb\lwXZk-shu\l�f�^ZY\c�sL^Z]�f*cishcel�d�Xaktl�^ZfLuòXZk-shu\l�j=^asvciXIj\d�`hl*Y\`hl��
dhl*jyshl�bpcej�svu\l�W9l*j\jpñòXI`g]eb ¦ ^Z�n]el�d�¢ } [\o�opl*`hdF^Zj\b � l*dgsvXZj G�£Z£nG�¥�H9õ dgdh[\ow�
cej\q
^�dgY\u\l�`gcef�^Z]�Y\]_^aj\l*s���r-lwsvunl�jº[\dhlwsvunl�dhl�b=^asv^&svX
f�XIo�Y\[nshl�svu\lm-gqZ`hl�^�s
f�ci`hf�]il0/#bncedgsv^Zj\f*l��|l�s�r-l*l�jpf�^ZY\c�sL^Z]id Hon �7ciqI[\`hl G ced�^#uncedgshXIqI`h^Zo Xak=svu\l*dhl�qIl�X��
qI`v^aY\u\cef�b\cidgsL^aj\f�l*d��zr�unce]el ¦ ^Z�\]el G Y\`gX�xzcib\l�d�dhXIo�l l��n^ZopYn]el�d�XZk5qIl*XIqI`h^ZY\u\cif
b\ced�sL^Zjnf�l�d�cij�c�svd�³=`gdgs�Y=^Zjnl�] H
�zH32nHp�;Hrqtsvu ;�­e°�±®²Z«Q©L¨0< õ dp^�r-^�~·XZk o�l�^adh[\`gcej\q�svunl�f*XIdgshd�XZk�sh`v^ZjndhY)XI`gs��
cej\q�Y\u{~;dhcif�^Z]'f�^ZYncisL^a]®�nr�l�^Zdg�Zl*b�svu\l�÷�j\c�svl*b�W7^a`hf�l*] } l�`gx;cif�l�shXpYn`hX�x;ceb\l�[\d
r�cishu!svunl%f�XZdgs#Xak�dhu\ciY\Y\cij\q&^ �,2 �yce]iXIqI`h^Zo l��zY\`gl�dgd�Y=^ZfL��^ZqIl��|l�s�r-l*l�j�f�^ZY;�
cisv^Z]�f�c�svcel*d H"w ¡-XIj\dhcidgshl�j{s�r�cishuµXI[n`�l�^Z`h]icel*`�f*]_^Zcio svu\^as%l*f�XIjnXIopcif�b\ced�sL^Zj\f*l
x .�ß�ÅgÔÃÅ7Ù�ÅhÌ�ÔÃÕ�ÆÃÅhÔ�Ì�Æ®Å7ÑÎÓ�Å�Ï�Ì*À�Áey�Á®ß�Å�À�ÑÎÆ®À�Õ�ÙEJ�Å�Æ®Å�Ó�À�Å9Â+JzÁ®ß�Å"ÅgÌ�ÆÃÁÃß#Ì�ÄZÂ�Õ�ÁQÁ®ß�Å�Å{z�Õ�Ì�ÁÃÂ*ÆÑ Ô�Ì�Ð�Ð�Æ®ÂvÏ�ÑÒÙtÌLÁ®Å�Í|@5}�à�Ù�ÑÒÍÎÅgÔ ×*ÆÃÅhÌLÁÃÅgÆtÁÃßaÌ�Ó
Á®ß�Å�À�ÑÎÆ®À�Õ�ÙEJ�Å�Æ®Å�Ó�À�Å�Ì�ÄZÂ�Õ�Á ÁÃß�Å�ÐZÂ�ÍÎÅgÔgÊ�~�@ÌON*Å�Æ§Ì�×�ÑÎÓ�×�ÁÃß�ÅhÔEÅ�Á�C|Â�À�ÑÎÆ®À�Õ�ÙEJ�Å�Æ®Å�Ó�À�ÅgÔgÜ;Á®ß�Å�ÅgÆÃÆ®Â�ÆFÑÎÓ�Â*Õ�Æ�Ö�Ñ ÔEÁ®Ì�ÓaÀ�ÅgÔ�À�Ì�ÓwÄaÅ�Ó�Â�×�Æ®ÅgÌ�ÁÃÅgÆÁ®ß�Ì�Ó���ÊÎÇ"ÐaÅgÆ'À�ÅgÓ*ÁhÜ�Ó�Å�×*ÍÒÅhÀ�Á®ÑÒÓ�×tÔÃÕ�ÆAJ�Ì�À�Å�J�ÅhÌLÁÃÕ�ÆÃÅhÔ�ÂKJnÁÃß�Å�Ð�Í Ì�Ó�Å�ÁgÊ
� .�ß�ÅNÓ�Â�Ù�ÅgÓ�À�Í ÌLÁ®Õ�ÆÃÅtJ�Â*Æ=ÁÃß�Å'À�Í Ì�Ô®Ô\ÂKJ{ÔEß�ÑÒÐ�Ð�ÑÒÓ�×vC|ÅjC�Ì�Ó�ÁÃÅhÖ�Ì�À�Á®Õ�Ì�ÍÎÍ|@vNLÌ�Æ®ÑÒÅhÔ=ÔEÂ*Ù�Å?C5ß�Ì�ÁÄY@%ÁÃß�Å�Ó�ÌLÁ®ÑÒÂ*Ó�ÂKJNÂ*ÆÃÑÎ×�ÑÎÓyÊ�/VÓwÁÃß�Å��FÊ ØIÊÎÜ)ÔÃÕ�À§ßwÐ�Ì�À�HLÌ�×�ÅgÔ�Ì�Æ®Å�Ö�ÅgÍÒÑ|N�ÅgÆÃÅhÖ�ÂLN�Å�Æ®Ó�ÑÎ×�ß�ÁgÜ=Ì�Ó�ÖÌ�ÆÃÅ�À�Ì�ÍÒÍÎÅgÖ��®:=Ï�Ð�Æ®ÅgÔ®Ô?� �FÁ®ß�Ñ Ô'ÔÃÅ�ÆBN�Ñ À�Å�Ñ ÔNÀgÌ�ÍÎÍÒÅhÖ�Â�ÁÃß�ÅgÆ5ÁÃß�ÑÒÓ�×�Ô5ÑÎÓ�Â�ÁÃß�Å�ÆNÐ�Í Ì�À�ÅgÔgÜ�Ì�ÓaÖ�Ñ Ô5Ó�Â�ÁgÜ

J�Â*Æ�Á®ß�Å#Ù-Â�Ô1Á�Ð�Ì�ÆEÁhÜ=ÂLN�Å�Æ®Ó�ÑÎ×�ß�ÁgÊ
I�ß�ÅgÆÃÅ ÂLN�ÅgÆÃÓ�ÑÒ×*ß*Á-ÔEÅgÆAN�Ñ À�Å�C�Ì�Ô�Õ�Ó�ÌONLÌ�ÑÒÍ Ì�Ä�ÍÎÅ�Ü�CQÅ�ÁÃÂ�Â+H
C5ß�Ì�ÁÃÅ{N�Å�Æ�ÔÃÅ�ÆBN�Ñ À�Å Ð�Æ®Â�Ù�Ñ ÔEÅhÖ�Ö�ÅgÍÒÑ|N�ÅgÆA@�ÂKJ7Ð�Ì�Æ§À�ÅgÍÎÔ Ú�Æ§ÌLÁ®ß�Å�Æ-Á®ß�Ì�Ó�ÍÒÅ�ÁEÁ®Å�Æ§Ô®Û�ÑÎÓ�Á®ß�Å�J�Å?CQÅgÔEÁÓ�Õ�Ù�ÄaÅgÆ5ÂKJnÖ�ÌO@�Ô�Ú�Á�@�Ð�ÑÎÀgÌ�ÍÎÍ3@�Á�C|Â-ÁÃÂ�Á®ß�Æ®Å�ÅhÛ�Ê



ãzä=åQæ5å5ç-è_ä�é�è_ê*ëIì)æ5ä\ã �
���G�^�d�U�������A� � �e�[�b��������� � �A�����R�

 	¡O¢¤£¦¥¦§�¨ª©o§¬«�¥¦§�­e©ª¨¯®,°�±{²7£´³L¥`§�µO¶�·¹¸ºµO»7©o§½¼+¾O �¿|¥À©ª¶e§ ÁÃÂ Á	¼
 	¡7¢À£À¥`§�¨ª©o§ Ä ÅÇÆ #È! ÅÈÅÇÆ�Ä � Ä wÈ! Ä É n # Å ÉÈÉÈÊÈÉ � Ä wÈw Å½ÊÈÊÈÄÈÉ
 Ã¡O¢À£À¥¦©o§ ÊÈÅÈÊ w w Ê ! Æ � n Å n É n ! # n w Ê w ÉÈÅÈÄ Æ�ÉÈÉ nÈn ! Ê«�¥`§�­�©ª¨ ÅÇÆ #È! Ä É � n # w n ! Å ÅÈÅ wÈ! n ! Æ � w n Æ�Ä n !È!È#ËÍÌ ¨ ÌÈÎÐÏ ©o§ ÅÈÊÈÉÈÉ !È! ÅÇÆ ÉÈÊÈÉÈÅ wÈ# É ! Ê n wÈ! É w n Æ wÈ! Å � !È# ÉÇÆÑ ·�µ Î §�¥¦Ò ÊÈÊÇÆ � ÉÈÄ wÈw � ÊÈÊ n É # Å # É # É É ! Ä ! w Ê # n Ä n Ê®Ó°�±7²7£ ÅÈÅÇÆ�Ä É � n # Ä � ÊÈÊÇÆ ! Æ wÈ! n w ÄÈÄ !h� Å ! w Å � n³U©ªµO¨o§�µO» Ê n w Å ÉÈÉÈÄ ! !h� Ä ! ��� ÅÇÆ #È! nÈn É wh�e# ���e#È# n #h�e!³L¥`§�µ7¶e· � Ä wÈ! Ä w n ! Å � ÊÈÊÇÆ Ä n ÄÈÊ w w ÅÈÄÇÆ !h�e! # Å # nÔ ·�¥ Î §�µÇ± ÊÈÊÈÊÈÄ w ÊÈÉÈÉ � Æ�ÊÇÆ w n w #Èw Ê n w ÊÈÅ � w Æ�Å n � Æ n¸ºµ7»O©o§ É n # Å ÅÈÅ wÈ! ! Æ wÈ! n ÄÈÊ w Ä w Æ�Å ! n � Æ � Æ n Ê !¸º¥À·e¨o§�µ7» � ÄÇÆ � Æ wÈ# Å # ! n Æ�Ä n Å # n # ÊÈÊ É ! ÄÈÊ ! ÅÈÅ #È# ÅÈÉ¸º¢À¥`§�·�¨ ÅÈÉÈÊÈÊ É n Ä n ! É n ! ÄÇÆ # !Èw Ä � n ÉÇÆ�Ä !È! nÈn w ÊÈÄÈÉÕ Ì ¥À£À¡O°Ç§�¨ ���e!È! n n wÈ! Ê !È# ÉÈÄ ÊÈÄ # n Å #È# wÈ#È!h� ÊÈÅ w #Èw ÉÈÅ¼K¾O Ã¿3¥¦©ª¶e§ ÉÈÉÈÊÈÉ n ! Æ � n w ÄÈÄ w ÅÈÄÇÆ w Æ�Å ! Ä ÉÈÄ � Ä Æ�ÊÈÄÈÄ
Ö §�© ×G§�µ n w n Æ ���ew ÄÇÆ wÈ# ÅÈÅ É � ÄÇÆ ! Æ ! Å Æ�ÅÇÆ�Å ÉÈÄÇÆ�Ê Æ�ÅÈÉ nÖGØ §�©ª¨o§�µO» n É w Ä � Ä #È! Ê n wh� Å w ÅÇÆ � � Å � n É # ÄÇÆ w Ê !Èw ÅÈÅÈÄ !ÁÃÂ � Ä wÈw Å w n Æ�Ä !h� Å ! !h�e! n � Æ � ÉÈÄ � Ä Ä # ÉÈÉÈÊÁ�¼ ÊÈÊÈÄÈÉ n !È!È# w Å � n # Å # n Æ n Ê ! Æ�ÊÈÄÈÄ # ÉÈÉÈÊ Ä+���� � �e�[�b�������1� � �d�e�e�	�Ó�U�

 Ã¡O¢À£À¥`§�¨ª©o§Ù«�¥`§�­�©ª¨Ú®Ó°�±7²{£Û³L¥¦§�µO¶�·¹¸ºµO»O©o§½¼K¾O Ã¿3¥¦©ª¶e§ÙÁ	Â Á	¼
 	¡O¢¤£¦¥¦§�¨ª©o§ Ä n ! Æ # ÄÈÊ ! ÉÇÆ ! n w # ÄÈÊ !h� Æ !È! n 	¡7¢À£À¥¦©o§ ! n Ê n # Ä #ÈwÈ! ! n É !h� Ä ! ÅÈÄ ! ÄÈÅ � Ê !«�¥¦§�­�©ª¨ n ! Æ Ä n w Æ n Æ n n Æ w wÈ# n # ÊÈÉ # ÊÇÆË�Ì ¨ ÌÈÎ�Ï ©o§ # ÄÈÊ # ÊÇÆ n !h� # É � n !h� n !h� #ÈwÈ!½# ÊÇÆÑ ·eµ Î §�¥¦Ò ! Æ�Ä n Æ�Ê #È!È# ! n É #È!È# #È!È# ! ÄÈÅ � Ê !®,°�±{²7£ # ÄÈÊ n w Æ Ä # É � n !h� n !h� ! Ê �Ù# ÊÇÆ³U©ªµO¨o§�µO» ! Æ�Ä n Æ�Ê #È!È# ! n É #È!È# #È!È# ! ÄÈÅ � Ê !³L¥`§�µO¶�· ! ÉÇÆ n Æ n # É � Ä #Èwh� # É � �ew Æ � Æ�ÉÔ ·�¥ Î §�µ?± ! ÉÇÆ # ÉÇÆ #Èw Ä � ÄÈÉ # nÈn #Èw Ä � ÄÈÉ � Æ �¸ºµO»O©o§ ! n w n Æ w n !h� #Èwh� Ä n !h� !È# Å #Èw n¸º¥¦·�¨o§�µO» ! Æ�Ä n Æ�Ê # É � ! n É # É � # É � �e!Èw � Ê !¸º¢¦¥¦§�·e¨ # ÅÈÊ É wÈw w ÄÈÄ #È#È! n Æ w w ÄÈÄ !Èw Ê # ÊÇÆÕ Ì ¥¤£¦¡7°Ç§�¨ # ÄÈÄ n # É # É � ! n É # É � # É � ! ÄÈÅ !Èw Å¼+¾7 Ã¿3¥¦©ª¶e§ # ÄÈÊ wÈ# n n !h� # É � n !h� Ä ! Ê � n Ä !Ö §�© ×Í§�µ � Å ! n � Ê #h�ew � Ê # � Å ! #h�ew � Ê # � Æ !ÖGØ §�©ª¨o§�µO» � ÅÇÆ n � Ê # Ê n !È! É #h� Æ # Ê n !h�ew½!È! nÁ	Â !h� Æ # ÊÈÉ ! Ê � �ew Æ !È# Å ! Ê � Ä � ÊÈÅÁ	¼ !È! n # ÊÇÆ # ÊÇÆ � Æ�É #Èw n n Ä ! � ÊÈÅ Ä� ���5ÜÝ�	�R� � �e�[�b��������� � �d�A�����R�R�

 Ã¡O¢À£À¥`§�¨ª©o§¬«�¥`§�­�©ª¨¯®Ó°�±7²{£Þ³L¥¦§�µO¶�·¹¸ºµO»O©o§ß¼K¾L Ã¿3¥¦©ª¶e§ ÁÃÂ Á�¼
 Ã¡O¢À£À¥`§�¨ª©o§ Ä ! n Æ�Å !È!È! Æ !È!Èw Æ !h� n � #Èw ÉÈÅ !h�ewh� � Å wÈ# 	¡O¢¤£¦¥À©o§ !Èw n � � ÉÈÉ � � n É n Æ w n � ÅÈÄÈÅ !È# É ! Ê n w ÉÈÅÈÅ«�¥¦§�­e©ª¨ ! n Æ�Å Ä � É � Æ ÊÈÄÇÆ � Å n w !È! ÄÇÆ Æ�ÊÈÄ ÊÈÅÇÆ
Ë�Ì ¨ ÌÈÎ�Ï ©o§ ! ÉÈÅÈÅ Æ n # ! Ä nÈn �e#È# n !h� ÊÈÅ !Èw ÉÈÄ ��� n #þ��� ÊÇÆÑ ·�µ Î §�¥ÀÒ !ÈwÈwÈ# �e# ÉÈÊ �e! ÄÈÄ ÉÈÉ w � É # n � ÊÈÊÈÉ w Æ�Ê Æ�ÄÈÄ
®,°�±{²7£ !È!È! Æ � É � Æ Ä Æ � Ä ÊÈÅÈÄ !È#h� Å ÊÈÄ � ��� ÄÈÄ³U©ªµO¨o§�µO» ! Æ �e# � É wÈ# � Æ � É � ÄÈÄÈÉ � Ê � Å !È! ÅÈÄ ÅÈÉ # ÅÈÉÈÄ³L¥¦§�µO¶�· !È!Èw Æ ÊÈÄÇÆ Æ � Ä Ä � Ä w n � ÉÈÄÈÅ � Ê � ÉÇÆ�Ä
Ô ·�¥ Î §�µÇ± ! n ! Æ �e# Æ ! ÉÇÆ�Å w ÄÈÉ � n Ä w � ÊÈÊÈÊ w Å ! ÅÈÊÈÄ¸ºµO»O©o§ !h� n � � Å n w ÊÈÅÈÄ � Ä w n Ä ! n Æ ! � Ä wÈwþ���e#Èw¸º¥¦·�¨o§�µO» !È#È!h� ÊÈÉÈÄ � Ä ! Æ #h� Æ �e!È!Èw �ew ÅÈÉ � Æ�Ä É � Å¸º¢¦¥`§�·�¨ !È!È! Ä �ew ÉÈÄ ! ÅÈÅ Æ�ÉÈÄ Æ�ÉÈÉ !h� ÅÇÆ ÆÈÆ�Ä �e! ÄÈÄÕ Ì ¥¤£¦¡O°Ç§�¨ !Èw Ä n ��� n # ÊÇÆ # ! É # �e#h� Æ � ÆÈÆ�Ä #ÈwÈ# Æ # Å¼+¾7 Ã¿3¥¦©ª¶e§ #Èw ÉÈÅ !È! ÄÇÆ !È#h� Å � ÉÈÄÈÅ ! n Æ ! Ä � n � Æ � Ê �e#Ö §�© ×G§�µ !Èw Ê n �e# ÊÇÆ # ÉÇÆ n ÊÈÄ �e# n Æ ! ÄÈÊÈÅ ÉÈÅ � ��� ÉÈÄÖGØ §�©ª¨o§�µO» !h�ewh� �e# ÊÇÆ Ê w Ä n ÊÈÄ Ê n Æ ! ÄÈÊÈÅ ÉÈÅ � ÊÈÅÈÄ
Á	Â !h�ewh� Æ�ÊÈÄ ÊÈÄ � � Ê � � Ä wÈw � n � Æ Ä n ÊÇÆÁ	¼ � Å wÈ# ÊÈÅÇÆ ��� ÄÈÄ ÉÇÆ�Ä ���e#Èw � Ê �e# n ÊÇÆ Ä

à ��áÐâG��k�l �"�n^Zo�Y\]il�dtXZk7b\ced�sL^Zj\f*l�d��)l*s�r�l�l�j$f�XI[\j{sh`hcel*d��=f�^ZY\cisv^Z]ed H
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i U��"SNOj�åä�l#� ced�svXIqI`h^Zo3Xak"÷�W } ù#ced�sL^Zjnf�l�d
opciqIu{s"xa^Z`g~w^Zf�f*XI`hb\cij\q�svX�f�XIo�o�Xzb\c�s�~I�{÷�W } `v^�svl�dFXZkVshl�j�xa^Z`g~�^af�f�XZ`hb\cij\q�shX
svu\lwf*XIj{svl*jys�XZkFshu\l�Y=^ZfL��^ZqIl H ñ¶u\l*`hl�cis�op^asgsvl�`gl�b���r�l�dhY)l�f*ci³=l*b�shu=^as�shu\l
Y=^ZfL��^ZqIl�r-^Zd�^�bnXzf*[\opl*j{s��=^Zjnb�shu=^as�`v^�svl�d�dgu\XI[\]ib!�)l�f�^Z]if�[\]e^asvl*b
� Hp��H � H
ñòl�dgu\XI[\]ib�^Zb\b�svu=^�s5r-lFr-l*`hlFj\XZs'^a�\]el"shX�XZ�nsL^Zcij�÷ W } b=^asL^�k1XI`Ql�^ZfLu�Y=^Zci`

XZkFf�^aY\cisv^Z]Nf�cishcel*d cej!svu\lwW'l�j\j�ñòXI`h]ib ¦ ^Z�\]il�d H É  �j\dgshl�^Zb���r�l�qIXas#f�XZopY\]il*shl
kE^Z`hl�cejnk1XZ`hop^asvciXIjwk1XI`�shu\l �,æ dgl�]il�f*shl�b�f*XI[\j{sv`gcel�d�¢�ýÒu;[n�\d�� ¥ r�u\cefLu�dgl�l*opl*b
shX
�|l�svunl�o�XIdgs�]eci�Zl*]i~%sh`v^Zjnd���dgu\ceYnopl*jys�Y)XIcej{svd*�n^aj\bpr�u\cifLu&^Z]idhX�u=^Zb�^Zb\l�ðy[=^�svl
b=^asv^ H Æ ñ¶u\l�`gl�Y)XIdhdgce�\]ilZ�nr�l�[\dhl*b$`v^�svl�d�f�[n`h`hl*j{s#^Zd�XZkèç�X�xIl*o��)l�` G�£�æ�æ �ndhX
^Zd"svX�^�xIXZcebwsvu\l�f*XIopYn]ecef�^asvciXIj\d'r�u\cefLu�^asgsvl�jnb\l�b�svu\lt�\`gl�^Z�y[\YpXZk)svu\l } X�x;cel�s
÷�j\ciXIj H
÷ W } b\ced�sL^Zj\f*l�d ^Z`hl�f�XZopY\[zsvl�b![\dhcij\q�svu\l�opcij\ceo%[\o f*XIdgs�Y=^ashu�shu\`hXZ[\qIu

svu\l�jnl*s�r�XI`h�?Xak%uy[\�\d H ¦ u\ced�]il�^�xIl*d
[\d&r�cishu ^ôjnl�^Z`g]i~?f*XIo�Y\]el�svl�dgl*s�XZk
b\ced�sL^Zjnf�l�d H Å � ^Zj{~µXZk-svu\l*dhl&b\cidgsv^Zj\f�l*dw^Z`gl�f�XZopY\[zsvl�bµ[\dhcij\q!shu\lpsh`hc_^aj\qI]el
é >9ÔFÁ®ß�Å�Æ®Å�Ì�Æ®Å�Çgá*È�À�Â*Õ�Ó�ÁÃÆ®ÑÒÅhÔ�Ü|ÇgÈ�Ç7ê*à�ÑÎÓRz�Õ�ÑÒÆ®ÑÎÅgÔ�Â+Jj��ë|ØDCQÂ�Õ�Í Ö�ÐZÅ�Æ®ß�Ì�Ð�ÔFß�ÌON�ÅtÄZÅ�ÅgÓÁ®Â�Â�Ù�Õ�À§ß�Â+J\Ì�Ó�ÑÎÙ�ÐaÂ�ÔEÑÒÁÃÑÎÂ�Ó;Ê
ì .�ß�ÅgÔÃÅ�Ì�Æ®Å�>NÕaÔ1Á®Æ®Ì�ÍÒÑ Ì�Ü=>NÕaÔ1Á®ÆÃÑ Ì�Ü�~QÅ�ÍÎ×�ÑÎÕ�Ù#Ü�~QÆ§ÌKígÑÒÍeÜ)2|ß�ÑÒÍÎÅ�Ü)2|ß�ÑÎÓ�Ì�Üm2|Â*ÍÒÂ*Ù�Ä�Ñ Ì�Ü\@9Å�ÓbîÙtÌ�ÆBHIÜ�:m×+@�Ð�ÁhÜUïnÑÒÓ�Í Ì�ÓaÖ{ÜRï�Æ§Ì�ÓaÀ�Å�Ü�D7ÅgÆÃÙtÌ�Ó0@*Ü�D7Õ�ÌLÁ®Å�ÙtÌ�Í Ì�Ü�/VÓaÖ�ÑÎÌ�Ü�/VÆ®Å�Í Ì�Ó�Ö{Ü�/1ÔÃÆ§Ì�Å�ÍeÜbð"Â�Æ®ÅgÌ�Ü6'Â�ÆBCQÌO@*ÜLÁÃß�Åèëmß�ÑÒÍÎÍÒÑÎÐ�ÑÎÓ�ÅgÔgÜYë\Â�ÆÃÁÃÕ�×�Ì�ÍeÜ�Ø�Â*Õ�ÁÃß�>ÝJ�ÆÃÑ À�Ì�Ü�Ø�Ð�Ì�ÑÎÓyÜ�ØYCQÅgÖ�ÅgÓyÜ�.nÌ�Ñ|C�Ì�ÓyÜ�.�ß�Ì�ÑÎÍ Ì�Ó�Ö{ÜÁ®ß�Å$�NÓ�ÑÒÁÃÅhÖ�ð"ÑÒÓ�×�Ö�Â�Ù#Ü�Á®ß�Å$�NÓ�ÑÒÁÃÅhÖ�Ø�Á®Ì�ÁÃÅgÔgÜ�Ì�Ó�Ö�Á®ß�Å�Ø�ÂLN�ÑÎÅ�ÁÝ�NÓ�ÑÎÂ�Ó;Ê
ñ 2|Â*Ù�Ð�ÍÒÅ�ÁÃÅtÔ®ÌON�ÅòJ�Â*Æ"Ö�ÑÎÔEÁ®Ì�Ó�À�ÅhÔ'Á®Â Ì�Ó�ÖóJ�Æ®Â�Ùô~Qß�Õ�Á§Ì�ÓyÜÍC5ß�Ñ À§ß�À�Â�Õ�Í Ö�Ó�Â�Á"ÄaÅ�Æ®ÅgÌ�À§ß�ÅgÖ

J�Æ®Â�Ù Ì�ÓY@�ÂKJzÁÃß�Å$��ë|Ø�ß�Õ�Ä�ÔtCQÅ7ÕaÔEÅhÖ{Ê
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i U��"SNOj��öjl#� cidgsvXZqI`v^Zo XZk õ ce`�kE^Z`hl�ù#cidgsv^Zj\f�l*d
cej\l*ðy[=^Z]ec�s�~ H ñ¶u\ce]il$cijAY\`hcij\f�ciY\]el�svu\l*dhl�f�XIo�Y\[nshl�bøb\ced�sL^Zjnf�l�d
^a`hl�o�l�`hl*]i~
[\Y\Y)l�`��|XZ[\j\b\d�XIj!shu\l�sh`h[\l�b\ced�sL^Zjnf�l�d*�|cij!Yn`v^Zf�svcef*l%÷�W } dhu\ciY\Y\cij\qp[ndh[=^Z]i]i~
cej{xIXZ]ixIl*d�^Zj�cej{svl*`ho�l�b\ce^asvl�uy[\� H �7ciqI[\`gl � ced�^�u\ced�svXIqZ`v^Zo XZkQsvu\l�f�XIo�Y\[nshl�b
÷ W } b\ced�sL^Zjnf�l�d*�;shX�qIcixZltdhXIo�ltceb\l�^#XZk)svu\l�b\cidgsv`gce�\[zsvceXZj�XZk|b\ced�sL^Zj\f*l�d*� ¦ ^Z�\]il
G qIcixZl�d�^�k1l*r l��n^ZopYn]el�d�cij�c�svdtdgl�f�XZj\b$Y=^aj\l�] H
�zH32nHÎûzH�÷ ­�8�ø*²,8v¨$;�­e°�±®²Z«Q©L¨0<�ñ¶u\ci]el�÷ W } bncedgsv^Zj\f*l�d9r�l�`gl-cijyshl�j\bnl�b%shX f�^aYnsv[\`gl
dhXIo�l*shu\cejnqpXZk7svu\l�f�XId�svd Xak"sv`h^Zj\dhY)XI`�svcejnqpY\u{~;dhcif�^Z]'f�^aY\cisv^Z]®�=r�l�r�XI[\]eb$^Z]edgX
]eci�ZlpshX�f�XIo�l&[\Yür�c�svuüdhXZopl&o�l�^adh[\`gl�XZk�svu\l�f*XIdgshdwXZk�sv`v^aj\dhY)XI`gshcej\q$l�ow�
�|X;b\cil�b$uy[\op^Zj�f�^ZY\c�sL^Z] Ht¦ u\l�o�l�^Zdg[\`hl�svu=^as�r-l%[\dhl�cid�shu\l�f*XIdgs XZk�^Zce`�kE^Z`hl
�|l�s�r-l*l�j!f�XI[\j{sh`hcel*d��=f�^ZY\cisv^Z]ed H
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(�)¢)�	�*���,+ ¥ � H ñµl�r�ce]i]�sL^Z�al
]eciopc�svd�]el*sgsvcij\qwdv^Zo�Y\]il�`hl�qZceXIj\d����´cejnf�`hl�^Zdhlp¢E^Zd�-/. 0 ¥�H
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`v^Zjnb\XIo ³\l�]ebnd;324�5"^Zj\b<32487��|l*f�XIo�l�f�]eXZdhl�`�shX��|l*cej\q�cejnb\l�Y)l�j\bnl�j{s H
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¦ uy[\d*��cejµ]e^Z`hqZlpdh^ZopYn]el�d*�9shu\l
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b\l�Y)l�jnb\l�j\f*l H
¦ X�qIl*s�^Zjü^Zf*f�l*YnsL^Zjnf�l&`gl�qIciXIjòk1XI`�svunl�u{~;Y|XZshu\l�dgced�Xak�dhY=^ashc_^Z]Fcij\b\l�Y)l�j;�

b\l�jnf�l�r�l�l*opY\]iX�~º^$dhciopY\]il��|X;XZsvd�sv`h^ZYòshl�fLu\j\ciðy[\l H ñµlpu\XI]ebºsvu\lpdv^Zo�Y\]il
]eX;f�^ashceXIjnd�³n�zl*bµ^Zjnbºdgceo�[n]_^ashl%b\`h^�r�d�k1`gXIo ^&bncedgsh`hci�\[nsvciXIj$r�c�svu�svunlwdv^Zo�l
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dgsv^asvciXIj=^Z`�~
¢Eop^Z`gqIcej=^a] ¥ b\cidgsh`hce�n[nsvciXIj�^Zd�XI[\`Fb=^asv^n�y�\[ns�k1`hXIo XZj\l�r�uncefLu�u\^Zd
dhY=^�svc_^a]|cij\b\l�Y)l�jnb\l�j\f*l H�¦ X�b\X�shu\ced-dhceo%[\]_^ashceXIjQ�yr�l�cej\bnl�Y)l�j\b\l*j{sv]i~�dv^Zo�Y\]il
r�cishu&`hl*Y\]_^Zf*l�o�l�j{s�k1`gXIo�shu\l�l�o�Y\ci`hcef�^Z]mo�^a`hqIcij=^Z]mb\ced�sv`gce�\[nshceXIjpXZkNXI[\`�xZ^a`hc��
^Z�\]il�d H �=XI`"l�^afLupXZk)svunl�dhl��)XzXasvdgsh`v^ZYwdh^Zo�Y\]el*d��Ir�u\cifLup�{~wf*XIj\dgsh`h[\f�svciXIj�u=^�xIl
î�l*`hX%dgY=^ashc_^Z]=f*XI`h`gl�]_^�svceXZj��Ir-l�f�^Zjpf�^Z]if�[\]e^asvl�^Zj�l�d�svcio�^ashl�XZk�svunl�f*XI`h`gl�]_^�svceXZj
k1[\j\f�svceXZj�l��n^Zf�sv]i~$^Zd�r-lwu=^ab�b\XIj\l%k1XZ`�svunl�XI`hciqIcej\^Z]5b=^asv^ H �=XI`�l�^ZfLu�xa^Z]e[nl
XZk�Y$r-lwsL^a�Zl�^Zj�l�j{xZl�]eXZY|l�f�XZjysv^Zcejncej\q�dh^�~ £Íú Y|l*`�f�l*jys�XZk�XI[n`��|X;XZsvd�sv`h^ZY
l�d�svceop^ashl�d�shX�qIcixZl&[\d�^�`gXI[\qIu·^Zf*f�l*YnsL^Zjnf�l
`hl*qIceXIjòk1XI`%svunl&u{~zY)XZshu\l�dgced�XZk
dhY=^�svc_^a]�cej\b\l*Y|l*j\b\l*j\f�l H�¦ u;[nd��"c�k�XI[\`�Y)XIcej{s�l�d�svcio�^ashl�]ecel*d�XI[nsvdgceb\l�XZk-svu\cid
l�j{xIl*]eXIY)lZ�;svu\l*`hl�cedFl*x;cebnl�j\f*l svu=^�s�shu\l�`gl ced�dhciqIj\c�³=f�^Zj{s�dhY\^asvce^Z]mb\l�Y)l�j\bnl�j\f*l H
 §kNXI[\`�b\cidgsL^aj\f�l*dt^Z`hl�o�l�^Zdg[\`hl*b�l��n^Zf*sh]i~Z�;shu\l�j&[nj\b\l�`-dh[\c�sL^Z�\]il�`gl�qI[n]_^Z`gcis�~

f�XIjnb\cishceXIj\d Z[ ¢!Y ¥ r�ce]i]-�)l
^�f*XIj\dgcedgshl�j{s�l�d�svceop^ashXI`�XZk�svunl!^a[nsvX;f�X�xa^Z`hce^Zj\f*l
k1[\j\f�svceXZjCXZk&3@4 H  §k#shu\l$bncedgsv^Zj\f*l�d��)l*s�r�l�l*jAXI�\dgl�`gxa^ashceXIjnd�^Z`gl!o�l�^adh[\`gl�b
r�cishuºl*`h`gXI`�svu\l*j Z[ ¢)Y ¥ r�ci]e]7`gl�f*X�xZl�`�dhXIo�l�[\j\�yj\X�r�jòr�l�ciqIu{svl�bµ^�xIl�`h^ZqIl�XZk
svu\l�sv`h[nlw^Z[nshXzf*X�xa^Z`gc_^Zjnf�l�d H�¦ u\l�dglw[\j\�yj\X�r�jºr�l�ciqIu{svd#r�ci]e]N�|l%b\l*shl�`ho�cejnl�b
�{~ôsvu\l�bncedgsh`hci�\[nsvciXIjôXZk�svunl�opl�^Zdh[\`gl�o�l�j{s�l�`g`hXI` H ù#l�dgY\cishl&svu\l�kE^Zf�swsvu=^�s
svu\l�r-l*ceqIu{svd�^a`hlw[\j\�yj\X�r�j��5shu\l%kE^Zf�s#svu=^�s#svu\l�~�o�[ndgs��)l�Y|XZdhcishcixZl�ceo�Y\]ecil�d
svu=^�s Z[ ¢!Y ¥ r�ce]i]7d�svce]i]9f*XIj{sL^Zcij�[\dhl�k1[\]�cejnk1XZ`hop^asvciXIj$^a�|XI[zs�r�u\l*shu\l�`�svunl�`hl�cid
dhY=^�svc_^a]'bnl�Y)l�j\b\l*j\f�lwcijg324 H ñòl%f�^Zj�dgshce]e]5f*XIo�Y\[nsvl%^Zj�^Zf*f�l*YnsL^Zjnf�l�`gl�qIciXIj
k1XI`�shu\l�dgsv^asvcidgshcef Z[ ¢)Y ¥ [\j\b\l*`�svu\l�jy[\]i]QXZk'dhY\^asvce^Z]Qcij\b\l�Y)l�jnb\l�j\f*l�dhXwr-l�f�^Zj
dgshce]e]�shl�dgs%svu\cid%u{~;Y|XZshu\l�dgced H � k�f*XI[\`gdhlZ�Fc�s�dh[zïQl*`hdw^$]iXIdhd%XZk�Y|X�r�l�`%xZl�`gdh[\d
dhXIo�lp^Z]ishl�`hj\^asvc�xIl�d�`hl*]_^ashcixZl�shX$[\dgcej\q$^Zjµl*dgshceop^asvl�XZk-shu\l&^a[nsvX;f�X�xa^Z`hce^Zj\f*l
k1[\j\f�svceXZj�cidhl*]ik H

ûnH|�zH � �U�ih��U� � ���^�U���Y�Y���d� � �[�b�!S��Ã�U�e�d�JT ñòl�opX;b\l*]zsvunl�qZ`hX�rtsvu�`v^ashltXZk
f�XI[njysh`g~ � �kj`4!5§�\^Zdt^�]ecij\l�^a`�k1[\j\f�svciXIj&XZk'l��zY\]e^Zj=^ashXI`g~�xa^Z`hce^Z�\]il�dc324�59^aj\b
^Zj
^Zb\b\c�svc�xIl�l�`g`hXI`�shl�`goml`4!5Nsvu=^as�cidt[\j\f�XZ`h`hl*]_^ashl�b�r�cishu<3@4�5��\XI`

j`4!5 U 3on4!5Xp@q l`4!5rV324!5Xl`4!5 U 2 F
ñµl�[ndhl�svu\cid�opXIo�l�j{s�f*XIj\b\c�svciXIj?svX·b\l*`hcixZl�svu\l � ��� l�dgshceop^asvXZ`&XZk p �r�u\cefLu�r-l�f�^Z]i]Ý),��ö cej
svu\cid�f�^Zdhl�XZk"f*XI[\`gdhlZ�msvunced�f�XIcij\f�cib\l�d�r�cishu�shu\l � ú }
l�d�svceop^ashXI`��

),�ts u G��� "	#\ �%$ � 324!5v3 n4�5XwKx � u G��� "	#\ �%$ � 324!5Nj 4!58w F¢ G�¥
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÷�j\bnl�`�dh[\c�sL^Z�n]elw`hl*qI[\]e^Z`hc�s�~$f*XIj\b\c�svceXZj\d�� ��� shu\l�^Zdg~;o�YnsvXZshcefwb\cidgsh`hce�n[nsvciXIj�XZk
),�?ced y ��� ¢e)E�za p ¥�{ -}| 2 ��~�rV�`4�5X� n 4!5v� x �k� ~�r��`4!5X� n 4!5v� x ���r�u\l�`gl { b\l*j\XZsvl*d�f�XIj{xIl*`hqIl*j\f�l%cej�b\cidgsv`gce�\[zsvceXZj
^Zj\b � cidtb\l*³\j\l�b!�y~� U ]ecio���;� r G��� u "\ ��$ � 324!5Xl`4�5 w u "\ �%$ � 3on4!5 l`4!5 w F
¦ u\l�op^asv`gc�� � f�^aj �)l&cijyshl�`gY\`hl�svl�b ^Zd�svu\l�dgY|l*f*sv`h^Z]�b\l*j\dhc�s�~ôXZk�shu\l&dhY\^��
svce^Z]5Y\`hX;f�l*dhd'324!5Xl`4�5�^as k1`gl�ðy[\l*j\f*~$î�l�`gX H ¦ uy[\d#shu\ced�`hl*dh[\]�s#cid#^Zj=^a]eXIqIXZ[\d�shX
svu\l�^adg~;opYzsvXZshcef�f�X�xa^Z`gc_^Zj\f*l�o�^�sv`hc���k1XZ`�svu\l � ��� l*dgshceop^asvXI`-cej&svunl�o�XI`gl
kE^Zo�ce]ece^Z`�svciopl%dhl�`gcel*d�f�XIj{svl��;s&¢ � ^Zjndhl�j G�£�æ��I¥�H ¡-XIj\]il*~·¢ G�£I£I¤I¥ Y\`hX�x;cebnl�d�^
f�]e^Zdhd�XZktl�d�svcio�^ashXI`hd�XZk � ^Zj\bôdgu\X�r�d�svu\l�~µ^a`hl�f*XIj\dgcedgshl�j{s�k1XI`%��[\f�]iceb\l�^Zj
l�f*XIj\XIo�cef&bncedgsv^Zj\f*l�opl�sv`hcif�d H ñòl�[ndhl�^�Y=^Z`�svcef*[\]_^a`h]i~ºdgceo�Y\]elpopl*o��|l*`wXZk
svu=^�s�f�]_^adhdtsvu=^�s�ced�k1l�^adhce�n]el�l*xZl�j�r�cisvunXI[ns���[\f�]iceb\l�^Zj
l�f*XIj\XIo�cef�b\cidgsv^Zj\f�l*d�ó�� s G��� \��� 4�5N� 4H7��v� ? 324!5v3 n487 �l`4!5 �l`4H7��¢ �I¥

r�u\l�`glo�l`4!5Ncedt^�`gl�dgceb\[=^a]®�\^aj\b��¹cedt^�f*[nsvXZï!xa^Z]e[\l�k1XI`�cej{shl�`��§Y|XZcej{s�b\cidgsv^Zj\f�l*d�)¢)�	�)���,+ ¥�H�¦ u\ced�l�d�svceop^ashXI`�ced�^Zj=^Z]iXIqIXI[nd#svX�^
svcioplwdgl�`hcil�d%^Zdg~;o�YnsvXZshcef�f�X��
xa^Z`hce^Zj\f�l�op^asv`gc��&l�dgshceop^asvXZ`�shu=^as�dhciopY\]�~�^Zbnb\d [\Y�svu\l�³=`gdgs'� dv^Zo�Y\]el�^Z[;�
svX;f�X�xa^Z`hce^Zj\f*l�d H �mXZ` �� svX��|l�f�XIjndhced�svl*jys&� o�[\d�s �)l�^Z]e]iX�r�l�b
svXpqI`hX�r
�n[ns
^as�^w`v^ashl�dh]eX�r�l�`tsvu\^Zj�svu=^as�^astr�uncefLu
svu\l�dv^aopY\]il�dhciî�l�cej\f*`hl�^Zdhl*d H� HL�&�^��S�â*Mj�
ñòl-[\dgl-XI[\`'dhY\^asvce^Z]{opX;b\l*]IsvX Yn`hl�dgl�j{s�l*opY\ci`hcif�^Z]Il�x;ceb\l*j\f�l�cej�shu\`hl*l�r-^�~zd H

�7ce`gdgs"r�l�r�ce]e]zY\`hl*dhl*jys�l�d�svcio�^ashl�d�XZk)svunl�f*XI`h`gl�]e^asvciXIj�dgsh`h[\f�sv[\`gl ^af�`hXZdhdFf�XI[njz�
sv`gcel�d�XZk�qZ`hX�rtsvu?`h^asvl*d H �=XI`pXZ[\`po�l�^adh[\`gl$XZk�l*f�XIjnXIopcif!qZ`hX�rtsvu���r�l$[ndhl
qI`hX�rtshuòcijºY)l�`�f�^ZY\cisv^ ��ù�W X�xZl�`�svu\l�Y|l*`hciXzb G�£I¤,2��ÃæÍúzH ñòlp^Z]edgX�cij{xIl�d�svc��
q{^ashlwf�XI`g`hl�]e^asvciXIj\d�^af�`hXZdhd�f�XI[njysh`hcil�d�cejº^�dhl�s�Xak-l*f�XIj\XZopcif%xa^Z`hce^Z�\]el*d#XZkVshl�j
[\dhl*b?svX´ýÒl��zY\]e^ZcejQ��b\c�ïQl*`hl*j\f�l*d�cej´qZ`hX�rtsvuA`h^asvl*d H ç�l��;s��tr-l�l*dgshceop^asvl!^Zj
l��n^Zo�Y\]el�f*`hXIdgd���f*XI[\j{sv`�~�`gl�qI`gl�dgdhceXZjpsvX�b\l*shl�`gopcij\l�r�unl*svunl�`-dgY=^ashc_^Z]mf�XZ`h`hl*]_^��
svciXIj�Y=^�shsvl*`hj\d�cejpqI`hX�rtsvu�`h^asvl*d-f�^Zj&�)l#`v^ashceXIj\^Z]eciî�l�b��{~pdhY=^ashc_^Z]mf*XI`h`gl�]_^�svceXZj
cej�`gl�qI`gl�dgdhXI`gd�ö¶f*XIo�opXIjn]i~�xzcil*r�l�bº^Zd��)l�cij\q�b\l*shl�`gopcij=^Zj{svd#Xak�qZ`hX�rtsvu H  �j
svu\l*dhlp`hl�qZ`hl�dgdhciXIj\d�r-l�^Z]e]iX�r k1XI`�b\l�Y)l�jnb\l�j\f*l�^Zf*`hXIdgd%f�XZ[\j{sv`hcil�d%^Zd%^�k1[\j\f��
svciXIj!Xak"l�f*XIj\XIo�cef�b\cidgsv^Zj\f�l�^Zj\b!³=j\b!shu=^as�svu\cid�ceo�Y=^Zf*shd�cijnk1l�`gl�j\f*l�d�b\`v^�r�j
Ë®Ë 2|Â*Ó�ÍÒÅ{@�Ú1ÇgÈ*ÈE��Û�Ð�Æ®ÂLN�ÑÎÖ�ÅgÔ ÌpÔÃÅ�Á#ÂKJ�À�Â�Ó�Ö�Ñ�Á®ÑÒÂ*Ó�Ô J�Â�Æ�À�Â*Ó�ÔEÑ ÔEÁÃÅ�ÓaÀÇ@
Ì�ÓaÖ�Ì�ÔA@�Ù�Ð�ÁÃÂ�ÁÃÑ ÀÓ�Â*ÆÃÙtÌ�ÍÒÑÒÁ�@�Â+JnD"0�0øÅgÔEÁÃÑÎÙ�Ì�ÁÃÂ*Æ®ÔÐC5Ñ�Á®ß�Á®ß�ÑÎÔQÙ�Â�Ö�Å�ÍIÂ+JzÔEÐaÌLÁÃÑ Ì�ÍIÖ�ÅgÐaÅgÓ�Ö�Å�ÓaÀ�Å�J�Â�Æ�:mÕ�À�ÍÒÑ Ö�ÅgÌ�ÓÅhÀ�Â�Ó�Â�Ù�ÑÎÀ7Ö�Ñ Ô1Á§Ì�Ó�À�Å"Ù-Å�ÁÃÆ®ÑÎÀgÔ�Êm>'Ù�Â�Ó�×-ÁÃß�ÅgÔÃÅFÌ�Æ®Å'Á®ß�ÌLÁ�ÚH���X�����V�� � Û|Ñ ÔNÌ�Ô1Á§ÌLÁÃÑÎÂ�ÓaÌ�ÆB@tÙ-ÑÒÏ�ÑÒÓ�×Ð�Æ®Â�À�ÅhÔÃÔ�C5ÑÒÁÃßwÔEÍÎÑÎ×�ß�ÁÃÍ|@�Ù�Â�Æ®Å-ÁÃß�Ì�Ó J�Â*Õ�ÆEÁ®ß�Ù-Â*Ù�Å�Ó�Á®ÔgÜzÌ�Ó�Ö�Á®ß�Å�Ô®Ì�Ù�Ð�ÍÎÑÒÓ�×#ÐZÂ�ÑÎÓ�ÁFÐ�ÆÃÂ�À�ÅgÔ®ÔÖ�Å�ÁÃÅgÆÃÙ�ÑÎÓ�ÑÒÓ�×����C X¡�ÑÎÔ'Ì�Í ÔEÂ�Ô1Á§ÌLÁ®ÑÒÂ*Ó�Ì�ÆB@�Ì�Ó�Ö Ù�ÑÒÏ�ÑÎÓ�×aÊ
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^Z�)XI[ns#`gl�qI`gl�dgdhXI`gd�dhceqZj\ci³=f�^Zj\f*l H �7cej\^Z]e]�~I�=r-lwcij{xIl�d�svciq{^asvl�svu\lwY)XZshl�j{svce^Z]'k1XZ`
dhY\ci]e]iX�xZl�`gdFshX�l��zY\]_^ZcijpqZ`hX�rtsvup`v^ashl�d�^af�`hXZdhd�f�XI[\j{sh`hcel*d H ñòl�bnX�svuncedF�{~p]iXzXZ�{�
cej\q�^as-r�u\l�svu\l*`tj\l�ciqIuy�|XZ[\`hcij\q�f�XZ[\j{sv`hcil�d*�\Y\`hl*b\cef�svl*b�qI`hX�rtsvu�`h^asvl*d�^Z`hl f�XI`��
`hl*]_^ashl�b!r�c�svu!`hl�dgceb\[\^Z]ed�k1`hXIo XZ[\` qI`gX�rtsvu�`gl�qI`gl�dhdgceXIj H  �j$XZsvu\l*`�r�XI`hbnd��|r�l
svl*dgs-r�unl*svunl�`t^%f*XI[\j{sv`gcel*d��;j\l�ciqIuy�|XI`gd��;fLu=^Z`h^Zf*shl�`hcidgshcef�d�r-XZ[\]eb&�)l unl�]eYzk1[\]|cij
Y\`hl*b\cef�svcij\qwcishdtqI`hX�rtsvu�`v^�svl H� H�GIH � ���	�U����� � �^�R�U�����	�U���Ð�JT  �j�svu\cid9dgl�f*shceXIj�r-l�Y\`hl*dhl*jys"l�dgshceop^asvl*d9Xak\dhY\^��
svce^Z]Qf*XI`h`gl�]_^�svceXZj&k1[\j\f*shceXIjnd�k1XI`tqI`hX�rtshu!`h^asvl*d�^Zj\b
svu\l*ce`tY)XZsvl*jyshc_^Z]Qb\l*shl�`ho�c��
j=^Zj{svd H  �j&XI`gb\l�`�svX�^a]e]eX�r?k1XZ`-^�f�XI[\j{sh`g~pdhY)l�f�c�³=f#cib\ceXId�~;j\f�`h^asvcif�f*XIo�Y|XIjnl�j{s
r-l�^Z]i]eX�r svu\l*dhl
f�X�xa^Z`gc_^Zj\f*l�k1[\j\f*shceXIjnd�svX��|l�bncedhf*XIj{svcij;[nXI[\d�^as�î�l*`hX Hü¦ X
dhl*l&svu\l�f*XIj\j\l*f*svciXIjü�)l*s�r�l�l�j cebnceXId�~zjnf�`v^�svcefpf�XIo�Y)XIj\l�j{shd�^Zj\büf�X�xa^Z`gc_^Zj\f*l
k1[\j\f�svceXZjüb\cedgf�XIj{svcijy[\cis�~µf�XIj\dgceb\l*`�^�xa^Z`gc_^Z�n]el@l`4�5�shu=^as�f�^ajC�)l&r�`hc�shsvl*j ^Zd
svu\l�dg[\o XZk's�r-X�cejnb\l�Y)l�j\bnl�j{s�xa^Z`gc_^Z�n]el�d�¢�4!59^Zj\b¤£�4!5'ólf4�5 U ¢`4�5 q £�4�5B�
r�u\l�`gl1¢`4�59cid�dhY=^�svc_^a]e]i~�f*XI`h`gl�]_^�svl�b�r�c�svu
^wf�XIj{shcejy[\XI[\d�f*X�xa^Z`gc_^Zjnf�l#k1[\j\f�svciXIj[�¥ ¢�¦ ¥ �t^Zjnb´r�u\l�`glg£�4!5�cid�^aj´cebnceXId�~zjnf�`v^�svcef
f*XIopY)XIj\l*j{s�svu\^as�cidpdgY=^ashc_^Z]i]i~
cej\bnl�Y)l�j\b\l*j{s�^Zj\bAdhXüu\^Zd
^ôf�X�xa^Z`hce^Zj\f*l$k1[\j\f�svceXZj [�§ ¢�¦ ¥ svu=^as&ced&j\XZj\î�l*`hX
XIj\]�~�^�s�svu\l�XZ`hceqZcej H ù#l�j\XZshcej\q�svu\l�f*X�xZ^a`hc_^aj\f�l k1[nj\f*shceXIj&k1XI`cl$^ad [�¨ ¢�¦ ¥ �zr�l
r�`hc�svl [�¨ ¢!� ¥�Uª© [�¥ ¢ 2{¥ q [�§ ¢ 2I¥ k1XI`;� U¯2[�¥ ¢�� ¥ k1XI`;�@« 2 F
¦ uy[\d svunl�f�X�xa^Z`hce^Zj\f*l�k1[\jnf*svciXIj�XZk7svu\l%xa^Z`gc_^Z�n]el�l�ced�b\cedgf�XIj{svcijy[\XI[\d ^as shu\l
XI`hciqIcej H ñòl�[\dhltshu\ltj\XIj\Y\^Z`v^Zo�l*sh`hcif�l�d�svceop^ashXI`"b\l*dhf�`gce�)l�bp^Z�)X�xZl�cej } l*f*svciXIj
ûnH�G [\dgcej\q�^pj\XZ`hop^Z]N�Zl�`gj\l�]'k1XI`tsvu\l�r-l*ceqIu{s�k1[\j\f*shceXIj ^ ¢ ¥ svXpl�dgshceop^asvl�f�X��
xa^Z`hce^Zj\f�l*d5k1XI`5j\XIjz�§î�l*`hX�b\ced�sL^Zj\f*l�d*�I^Zj\b�r�l�l*dgsvcio�^�svl�f�X�xa^Z`gc_^Zj\f*l�^as'b\ced�sL^Zj\f*l
î�l*`hX��y~&dv^Zo�Y\]el�dgl�f*XIj\b$o�XIo�l�j{svd H �e!
�7ciqI[\`hl � b\cedgY\]_^�~;d�f�XIo�Y\[nshl�bµdgY=^ashc_^Z]F^Z[zsvX;f�XI`g`hl�]e^asvciXIj�k1[\j\f�svciXIj\d�[\dhcij\q

l�^ZfLu�XZk'svu\l�shu\`hl*l�bncedgsv^Zj\f*l�o�l�^adh[\`gl�d�b\cedgf�[\dgdhl*b�cej } l*f*shceXIj �zH�¦ u\l��=^Zj\b;�
r�cebnshu\dFcej�XI[\`Fj\XZ`hop^Z]=�Zl*`hj\l*]mr�l�`gl fLu\XZdhl�jpsvX��|l û�2�2 o�ce]il�d"k1XI`�qIl*XIqI`h^ZY\u\cif
b\ced�sL^Zjnf�lZ�`¬ ú,2 k1XI`�÷ W } b\ced�sL^Zj\f*lZ�m^ZjnbP¬ GUú,2 k1XI`tXI[\`�^ace`gkE^a`hl�b\cidgsL^aj\f�l H
�F^ZfLu�Y=^Zj\l*]7XZk��9ceqI[\`gl � Y\`hX�x;ceb\l*d#dgsh`hXIjnq�l*x;ceb\l*j\f�lwXakFdhY=^ashc_^Z]'^Z[zsvX;f�XI`��

`hl*]_^ashceXIj��)l*s�r�l�l�j·j\l*ceqIuy�)XI`hcij\q�f�XI[\j{sh`hcel*d H�¦ u\l�dgXI]ecibò]icej\l*d�cijòshu\ced�³=qI[\`gl
^Z`hl�svunl�l�d�svcio�^ashl�bòdhY=^ashc_^Z]F^a[nsvX;f�XI`g`hl*]_^ashceXIj\d*�5r�u\ce]il�shu\l�b\Xashsvl*bµ`gl�qIciXIjµcid
^ £Íú Y|l*`�f*l�j{s�^Zf*f�l*YnsL^Zjnf�l&`gl�qIciXIjºk1XZ`�shu\l�jy[\]i]�u{~;Y)XZsvu\l*dhcid�XZktdgY=^asvce^Z]Fcejz�
b\l�Y)l�jnb\l�j\f*l H �F^ZfLuôY=^aj\l�]Fcejò�7ciqI[\`hl � u=^Zd�b\ced�sL^Zjnf�l�d�`v^aj\qIcejnq�k1`gXIo 2 shX
ûÍú Y)l�`�f�l*j{swXZk�shu\l�]e^Z`hqIl*dgs�b\cidgsL^aj\f�la�Fk1XZ`�qIl*XIqI`h^ZY\u\cif�bncedgsv^Zj\f*l�d%shu\ced�ced 2
Ëe= /VÓ%Ð�Æ®ÑÒÓ�À�ÑÒÐ�ÍÒÅ CQÅtÀ�Â�Õ�ÍÎÖ�ÅgÔEÁÃÑÎÙtÌLÁÃÅ-Á®ß�Å�Á�C|Â�À�ÂLNvÌ�ÆÃÑ Ì�ÓaÀ�Å$J�Õ�Ó�À�Á®ÑÒÂ*Ó�Ô®­°¯�Ú�± ÛFÌ�Ó�Ö�­f²�ÚN± ÛB�Õ�ÔÃÑÎÓ�×%ÁÃß�Å#ÑÎÓbJ�Â�Æ®ÙtÌLÁÃÑÎÂ�Ó�ÑÎÓ�Ô®Ì�Ù�Ð�ÍÎÅ�À�ÂLNLÌ�Æ®ÑÎÌ�Ó�À�ÅhÔ�Ì�Á N�Å�ÆB@�ÔÃÙtÌ�ÍÎÍNÖ�ÑÎÔEÁ®Ì�Ó�À�ÅhÔ�ÁÃÂwÅgÔEÁÃÑÎÙtÌLÁ®Å­°¯aÚ¤�*Û�Ê'BNÂLCQÅ?N*Å�ÆhÜ�ÑÎÓ�ÁÃß�ÑÎÔ9Ì�Ð�Ð�ÍÎÑ À�ÌLÁ®ÑÒÂ*Ó#ÁÃß�ÅgÆÃÅ-Ì�Æ®Å"ÁÃÂ�Â J�Å{C�Â�Ä�ÔÃÅ�ÆBNLÌLÁÃÑÎÂ�ÓaÔ5ÑÒÓ�ÁÃß�Å�ÆÃÅgÍÒÅ{NvÌ�Ó�ÁÆ§Ì�Ó�×*Å�J�Â*Æ�ÁÃß�Ñ Ô�Á®Â-ÄZÅèJ�ÅgÌ*ÔEÑÎÄ�ÍÎÅ�Ê
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i U��"SNOj�´³Ýl�} Y=^asvce^Z] õ [nshXzf*XI`h`gl�]_^�svceXZjòXZk�Y)l�`�f�^ZY\c�sL^���ù�W
qI`gX�rtsvu�� G�£I¤,2��ÃæÍúzH¶¦ u\l!³=`hd�s�Y=^Zj\l*] [\dgl�d&qZl�XIqI`h^ZY\u\cif!bnced��
sv^Zj\f�la��svu\l�dgl�f�XZj\b ÷ W } b\ced�sL^Zj\f*lZ�F^Zjnbôsvu\l&shu\ce`gbü^Zce`�kE^Z`hl
b\cidgsv^Zj\f�l H ¦ u\l�bnXZshshl�b¶`hl*qIceXIjnd&cej?l�^ZfLu¶³=qI[\`gl�^Z`hl��)X;XZsg�
d�sv`v^aY\Y|l*b £Íú Y|l*`�f�l�j{s#^Zf�f*l�Ynsv^Zj\f�l�`hl*qIceXIjnd�k1XZ`�shu\l�j;[n]e]5u{~{�
Y)XZsvunl�dhcid�XZk7cij\b\l*Y|l*j\b\l�jnf�l H
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svX�^Z�|XZ[ns ��� 2�2 o�ce]il�d*�mr�unce]el�÷ W } ^aj\b�^Zci`gkE^Z`gl�bncedgsv^Zj\f*l�d#`h^Zj\qIl�k1`hXIo 2 shX
^Z�)XI[ns�¬ �Z¤,2 ^Zj\bP¬ ����ú,2 �n`hl*dhY)l�f�svcixZl�]�~ H
¦ u\l#]e^Z`hqZl�dgs�^Z[nshXzf*XI`h`gl�]_^�svceXZj\d�^Z`hl�XI�\dhl*`gxZl�b
[\dhcij\q%shu\l�÷ W } ^aj\b
^Zce`�kE^Z`hl

b\ced�sL^Zjnf�l�d*�yqI`hX�rtsvuw`h^asvl*d"�)l*s�r�l�l�j�j\l�^Z`h�{~wj\l*ceqIuy�)XI`hd7[\dhcij\q svunl�dhl�o�l�^Zdg[\`hl*d
u=^�xIlw^pf�XI`g`hl�]e^asvciXIj$f*XzlEµ�f�cel*j{s�^Zd unceqIu�^ad XIj\l H��e# ��dgshceop^asvl*b�f�XI`g`hl*]_^ashceXIj\d
^Z`hl dhXIo�l*r�u=^�s�dhop^Z]e]il�`-[ndhcejnqwqIl�XIqZ`v^ZY\uncef#b\cidgsv^Zj\f�la�\`hl�^ZfLu\cij\q�^wo�^��zcio�[\o
XZk 2 F ûzH ñ¶u\ci]el�shu\l�dhY=^ashc_^Z] õ ¡�� ced
�=^adhcef�^Z]e]�~´o�XIj\XasvXIj\cif�^Z]i]i~ b\l*f�]ecij\cejnq
[\dhcij\qp^Zce`�kE^Z`hl�b\cidgsL^aj\f�la�|c�s�cid�jnXIjz��o�XIj\XasvXIj\l�k1XI`�svunl�XZshu\l�`�s�r-Xpb\ced�sL^Zjnf�l�d*�
`hl�^ZfLu\cejnq�cishd�op^��zceo�[no ^as�^a�|XI[zs GU�,2,2 o�ce]el*d�^Zj\b¤¬ þÓ2 k1XI`�qIl�XIqZ`v^ZY\uncef�^Zj\b
÷ W } b\ced�sL^Zjnf�l�d*�\`hl*dhY)l�f�svcixZl�]�~ HF¦ X�dg[\opop^Z`gceî�l�dhXIo�l#XZkNshu\l�cejnk1XZ`hop^asvciXIjpcij
�7ceqZ[\`hl � �"r-l�f�^Zjü`hl��gl�f�swsvu\l&u{~;Y)XZsvu\l*dhcidwXZk�cej\b\l*Y|l*j\b\l*j\f�l&k1XI`%f�XI[\j{sh`hcel*d
]el*dhd�shu=^Zj GUþÓ2�2 o�ce]il�dtk1`hXIo l�^ZfLu�XZsvu\l*`�r�u\l*j�[\dhcij\q&qIl*XIqI`h^ZY\u\cif%b\cidgsL^aj\f�l H
} ceo�ce]e^Z`h]�~I�"shu\l�`gl�^ZY\Y)l�^a`hdpshXµ�)l$dgceqIj\c�³=f�^ajyspY)XIdhc�svcixZl
dhY=^ashc_^Z]�f*XI`h`gl�]_^�svceXZj
�|l�s�r-l*l�j´shu\l�qI`hX�rtsvuC`v^ashl�d�XZk#f*XI[\j{sv`gcel*d�r�c�svuC÷ W } b\cidgsv^Zj\f�l*dp]il�dgd�shu=^Zj
^Z�)XI[ns�¬ ��þÓ2 �nXI`�^Zci`gkE^Z`gl�d�]il�dgd�shu=^Zj!^Z�)XI[ns�¬ GU�Ó2�2nH
õ j=^�sv[\`h^Z]Qðy[\l*dgsvciXIj&svX�^adh��ced-r�u\l�svu\l*`�svu\l�XZ�\dhl*`gxIl*b
Y=^ashshl�`gj\dtXZk'f�XI`g`hl��

]_^ashceXIj
^a`hl�b\[\l�svXpf�XI`g`hl�]e^asvciXIj\dtcij
xa^Z`gceXI[nd�ýÒb\l�svl�`gopcij=^Zj{svd*�mXZk"qI`gX�rtsvu H �mXZ`
l��n^Zo�Y\]ela��cis��Òd�Y)XIdgdhce�n]el%shu=^as�^Z]i]9XZk�svunlwdhY=^ashc_^Z]9f�XI`g`hl*]_^ashceXIj$r�l�XI�\dgl�`gxZlpcij
qI`hX�rtshu!`h^asvl*d�cid�^af*sv[\^Z]e]�~&b\[\l�svX�dhY\^asvce^Z]Qxa^Z`hce^asvciXIj�cej�]el�xIl*]ed�XZk"Y)l�`�f�^ZY\cisv^
��ù�W�cij G�£I¤�2 �ar�cishu�XZshu\l�`�r�cedhltdgY=^ashc_^Z]i]i~�cij\b\l�Y)l�jnb\l�j{sFcejnf�`hl*opl*j{svd"svXó��ù�W
dhcij\f�l H%¦ X�cij{xIl�d�svciq{^asvl�shu\ced*�Qr�l�dgceo�Y\]i~![\dgl�^
dgl*s�XZk�xa^Z`hce^Z�\]il�d f*XIo�opXIjn]i~
[\dhl*b!cij�svu\l�l�o�Y\ci`hcef�^Z]QqZ`hX�rtsvu�]ec�svl�`h^asv[n`hl�¢EúNl�x;cej\l�^Zj\b ù�l�j\l*]is G�£I£��I¥�H
�7ciqI[\`hl*d ú9�	þ b\cedgY\]_^�~�l�dgshceop^asvl*b
dhY=^ashc_^Z]�^Z[nsvX;f�XZ`h`hl*]_^ashceXIjnd-k1XI`�^�j;[no��|l*`

XZk=xa^Z`hce^Z�\]il�dNr�u\cefLuwu=^�xZltY\]_^�~Il*b�^#Y\`hXZopcij\l�j{s"`gXI]el�cej�svu\l�l*opYnce`hcif�^Z]yqI`gX�rtsvu
]ec�svl�`h^asv[n`hl H'õ f�XIo�Y\]il*svltbnl�dhf*`hciYnsvciXIj�XZk|shu\l�dgl�b\^asL^�op^�~%�|ltk1XI[nj\bpcij ��^Z`h`gX
¢ G�£Z£nG�¥�H �-`gcel[�n~I�yu\X�r-l�xIl*`��zshu\l*~�cij\f�]i[\b\lto�l�^Zdg[\`hl*dFXZk�`gl�^Z]\Y)l�`Ff�^ZY\cisv^ ��ù�W
cej G�£I¤�2 ¢B��ù�W ¤�2{¥ ^Zj\b G�£�æ�ú ¢B��ù�W æ�úI¥ �"dgl�f*XIj\b=^Z`�~·^Zj\b·Y\`gceop^Z`g~ºdgfLu\XzXZ]
l�j\`gXI]e]iopl*j{s#`v^�svl�dp¢ } ��¡ ¤�2 ^Zj\bºW$ù�  �$¤,2{¥ ��shu\l�dhu=^Z`gl�XZk�`hl�^a]"qIX�xIl*`hj\o�l�j{s
f�XIjndh[\o�YnsvciXIjül��zY)l�j\bncisv[n`hl�dwshX�`hl�^a] ��ù�W k1XI` G�£Íþ,2��mG�£�æÍú ¢A� ��¶ ¡ � ç }\¥ �
`hl�xIXI]i[nsvciXIj\d!k1`gXIo G�£I¤�29�)G�£�æÍú ¢Aù�� ¶�¥ � ^Zdhdh^Zdhdgcej=^�svceXZj\d$Y)l�`�o�ce]i]eciXIj ¢ õ�} �
}zõ�}n}\¥ ��^Zj\b·svunl$^Z�ndhXI]i[nsvl
b\l�xzce^asvciXIj XZk G�£Z¤�2 W�WFW cej{xZl�dgshopl*j{s�b\l+�m^ashXI`
k1`hXIo cishdtdv^Zo�Y\]el�o�l�^ajµ¢EWFWF  ¤,2 ù�� ¶�¥�H
¦ u\l*dhl�³=qI[\`gl�dt`gl*xIl�^Z]Qshu=^astcij�kE^Zf*s-dhl�xIl�`h^Z]5XZk5shu\l�dgl�xa^Z`gc_^Z�n]el�d�b\Xwl��nunce�\c�s

^�dgceqIjncef�^ajys�dgY=^asvce^Z]'^Z[nshXzf*XI`h`gl�]_^�svceXZj H W9^Z`gshcef*[\]_^Z`g]i~�j\XZsL^a�\]el�k1XI`�svu\l*ce`�u\ciqIu
b\l�qZ`hl�l�Xak%dgY=^asvce^Z] bnl�Y)l�j\b\l*j\f�lò^Z`gl ��ù�W'�-o�l�^Zdg[\`hl*bøcijA�|Xasvu G�£I¤,2 ^Zj\b
G�£�æÍú �y^Zj\bpshu\l�l�b\[\f�^asvciXIj�xZ^a`hc_^a�\]el*d } ��¡ ¤�2 ^Zjnb&W$ù�  �!¤�2nH  §s���d�cej{svl*`hl�d�svcij\q
svXpj\XZsvl�svu=^�s�shu\l�dhY\^asvce^Z]Nf�XI`g`hl�]e^asvciXIj�cej���ù�W?ced�qI`gl�^ashl�` cij G�£,æÍú shu=^Zj�cij
G�£I¤�2 �;k1XI`�dhop^Z]e]msvX%opX;b\l�`h^asvl b\ced�sL^Zj\f*l�d*�nsvu\l dhY=^ashc_^Z] õ ¡��µk1XI` ��ù�W æÍú ]icel*d
ËeM .�ß�Å ÅgÔEÁÃÑÎÙtÌLÁ®Â�Æ-ÂKJ9ÔÃÐ�ÌLÁ®ÑÎÌ�ÍQÌ�Õ�ÁÃÂ�À�Â�Æ®ÆÃÅgÍÎÌ�ÁÃÑÎÂ�Ó�Ô�Ð�ÆÃÅhÔEÅgÓ*Á®ÅgÖ�ÑÒÓ&Ø�ÅgÀ�ÁÃÑÎÂ�Ópá�ÑÎÔ-Ó�Â�Á�À�Â�ÓbîÔEÁÃÆ§Ì�ÑÎÓ�ÅgÖ�Á®Â�Ð�Æ®Â�Ö�Õ�À�Å'ÅgÔEÁÃÑÎÙ�Ì�ÁÃÅhÔmÑÎÓtÁÃß�Å9ÑÒÓ�Á®Å�ÆBNvÌ�Íi·¹¸�ÇE�gÇ�º_Ên:|Ô1Á®ÑÒÙtÌLÁ®ÅgÔ=Ð�ÆÃÅhÔEÅgÓ*Á®ÅgÖ�ÑÎÓ�ïnÑÒ×*Õ�Æ®Å
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i U��"SNOj�e»�l�} Y=^ashc_^Z] õ [nsvX;f�XZ`h`hl*]_^ashceXIj�XZk ¶ ^a`hceXZ[\d ¶ ^a`hc_^a�\]el*d��
[\dgcej\qr��l�XIqZ`v^ZY\uncefwù#cidgsL^aj\f�l H�¦ u\l�b\XZsgsvl�bº`hl*qIceXZj\d#cej�l�^ZfLu
³=qZ[\`hl
^Z`gl��)XzXasvdgsh`v^ZYnY|l*b £Íú Y)l�`�f*l�j{s�^Zf�f*l�Ynsv^Zj\f*l�`hl�qZceXIj\d
k1XI`tshu\l�j;[n]e]�u{~;Y|Xasvu\l*dhced�XZk9cej\bnl�Y)l�j\b\l*j\f�l H
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Spatial Autocorrelation in GOVCONS Using UPS Distance
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Spatial Autocorrelation in REVOL Using UPS Distance
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Spatial Autocorrelation in ASSASS Using UPS Distance
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Spatial Autocorrelation in PPI60DEV Using UPS Distance

i U��"SNOj�<¼jl�} Y=^ashc_^Z] õ [nsvX;f�XZ`h`hl*]_^ashceXIj�XZk ¶ ^a`hceXZ[\d ¶ ^a`hc_^a�\]el*d��
[\dgcej\q$÷ W } ù#cidgsv^Zj\f�l H�¦ u\l�b\XZsgsvl*bµ`hl*qIceXZj\d�cejºl�^ZfLuº³=qI[\`gl
^Z`gl��)X;XZsvd�sv`v^aY\Y|l*b £Íú Y|l*`�f*l�j{s�^af�f�l*YnsL^aj\f�l�`hl�qZceXIj\d�k1XI`tsvunl
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Spatial Autocorrelation in GDP85 Using Air Distance
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Spatial Autocorrelation in GDP60 Using Air Distance
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Spatial Autocorrelation in SEC60 Using Air Distance
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Spatial Autocorrelation in PRIM60 Using Air Distance
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Spatial Autocorrelation in GOVCONS Using Air Distance
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Spatial Autocorrelation in REVOL Using Air Distance
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Spatial Autocorrelation in ASSASS Using Air Distance
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Spatial Autocorrelation in PPI60DEV Using Air Distance

i U��"SNOj�g½Ðl�} Y=^ashc_^Z] õ [nsvX;f�XZ`h`hl*]_^ashceXIj�XZk ¶ ^a`hceXZ[\d ¶ ^a`hc_^a�\]el*d��
[\dgcej\q õ ce`gkE^a`hl�ù#cidgsv^Zj\f�l H7¦ u\ltbnXZshshl�b�`hl*qIceXIjnd"cejwl�^ZfLuw³=qI[\`gl
^Z`gl��)X;XZsvd�sv`v^aY\Y|l*b £Íú Y|l*`�f*l�j{s�^af�f�l*YnsL^aj\f�l�`hl�qZceXIj\d�k1XI`tsvunl
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^Z�)X�xZl�shu\l õ ¡��øk1XI` G�£I¤,2 �5svu\XI[nqIuºshu\l�dhu=^ZY)l�XZk-shu\l õ ¡��øfLu=^Zj\qZl�d�xZl�`�~
]ec�shsv]il H7} XIo�l XZshu\l�`�xa^Z`hce^Z�\]el*d-^a`hl#j\XasL^Z�\]il�k1XZ`�svunl�ce`�qIl�jnl�`v^a]Q]_^afL��XakNdhY=^ashc_^Z]
b\l�Y)l�jnb\l�j\f*lZ�7shu\l�dgl�cej\f*]e[\b\l�shu\lwdhX;f�ce^Z]"[\jn`hl�d�s�xZ^a`hc_^a�\]el õ�}\}zõ#}\} �'^Zd#r�l�]i]
^Zd�WFW�  ¤�2 ù�� ¶�H� H|�zH � �U�ih��U� � �G�^�U�Ã�0�Y�e�d����T  �j%shu\ced'dhl*f*svciXIj%r�l�cej{xZl�dgshceq{^�svl�r�unl*svunl�`7shu\l
dhY=^�svc_^a]|f*XI`h`gl�]_^�svceXZj&cej�qI`gX�rtsvu
`v^ashl�d�f�^Zj
�|l�`h^asvciXIj=^Z]iceî*l�b��{~psvu\l#kE^Zf�stsvu=^�s
o�^ajy~�XZkNsvu\l�l*f�XIj\XZopcif xa^Z`hce^Z�\]el*d�f�XZopo�XIj\]�~�shu\XI[\qZuys�Xak"^Zdtbnl*svl*`ho�cej=^ajyshd
XZk=qI`gX�rtsvu�^a`hl-dgY=^ashc_^Z]i]i~#f*XI`h`gl�]e^asvl*b H ñòl-l*dgsvcio�^�svl�^ qI`gX�rtshu%`gl�qI`gl�dhdgceXIj�^Zj\b
svl*dgs�r�u\l�svu\l*`�svu\l*`hl�`gl�op^Zcej\d�dhY=^�svc_^a]|f*XI`h`gl�]_^�svceXZj�cejpsvu\l#`gl�dgceb\[=^a]ed H ñµl#[ndhl
� ú } svX�l*dgshceop^asvl�svu\l�Y=^Z`v^aopl�svl�`gd XZkFdgY|l*f�c�³=f�^ashceXIjü¢ G � ¥ XZkv��^a`h`hX�¢ G�£Z£nG�¥ �
[\dhcij\q�svu\l�xa^Z`hce^Z�\]el*d�b\l�dgf�`gce�)l�b&^a�|X�xIla�n^a]eXIj\q�r�c�svu&^�f�XZj\dgsv^Zj{s�^Zjnb�b\[\o�o%~
xa^Z`hce^Z�\]el*dQk1XI`'úN^asvcij õ o�l�`gcef�^�^Zjnb�dg[\�z� } ^Zu=^Z`h^Zj õ k1`hcif�^ H�� ú } cedN^7�g[\d�s9cib\l�j;�
svc�³=l�b � �$� l�d�svceop^ashXI`tdhX�^a]e]eX�r�cij\q�k1XI`�f�XI`g`hl�]e^asvciXIj�^Zd�^�k1[\j\f�svciXIj$XZk7l�f*Xa�
j\XIo�cef�b\cidgsL^aj\f�l�r�ce]e]NXIjn]i~
ceo�Y=^Zf�s�cejnk1l*`hl�jnf�lZ�|j\XZs Y|XIcij{s l*dgsvcio�^�svl�d H�¦ uy[\d*�
XI[\`�Y|XIcij{s%l*dgsvcio�^�svl�d�`hl*Y\]ecif�^ashl�XIj\l�XZk�svunl&f�`gXIdhd���f�XZ[\j{sv`g~µqI`hX�rtshuü`hl�qZ`hl�d��
dhciXIj\d�XZkv��^Z`g`hX�¢ G�£I£nG�¥ � � n u\X�r-l�xIl*`��5XI[\`�l�d�svceop^ashl�d�XZk�svu\l�dgsv^Zj\b=^Z`gb�l�`g`hXI`gd
r�ce]i]�bnciï|l�`%k1`gXIo �-^Z`h`gX\�Òd*��dhcij\f�l&r�l
^Z]e]iX�r k1XI`%dgY=^asvce^Z]-bnl�Y)l�j\b\l*j\f�l Hµ¦ u\cid
k1Xzf*[\d XZj�cejnk1l*`hl*j\f�l�Y)l�`gopc�svd�[\d�shX&�Zl*l�Y�f�XZopY=^a`hcedgXIj\d�dhciopY\]ilZ�msvu\l%ceo�Y=^Zf*s
XZk�^a]e]eX�r�cij\q�k1XI`�b\l�Y)l�jnb\l�j\f*l%r�ce]i]�]eci�Zl*]i~&�)l�qI`hl�^asvl*`�cij�X�xZl�`��§ceb\l*j{svci³\l�b$d�~;d��
svl*opd*�Idhcij\f�l�cej%shu\ced9]_^asgsvl�`'f�^adhltl�d�svcio�^ashl�b%^Zdg~;o�YnsvXZshcef�f�X�xa^Z`hce^Zj\f�l�o�^�sv`hcif�l*d
r�ce]i]"b\l*shl�`gopcij\lpXZYnsvcio�^Z]'r-l*ceqIu{shcej\q!o�^ash`hcif�l�d�^Zjnbµu\l*j\f�lpY|XIcij{s�l*dgshceop^asvl*d
^Zj\b�svl*dgshd�XZk9X�xIl*`���cib\l�j{shcikV~;cej\q�`gl�dgsh`hcif*svciXIj\d�^Zdtr�l�]i]5^Zd�dgsv^Zj\b=^Z`gb!l*`h`gXI`hd H
ñòlw`hl�qZ`hl�dgdhl*bºshu\l�qI`gX�rtshu�`v^ashl�XZkE��ù�WAk1`gXIo G�£I¤�2 shX G�£�æÍú XIj�^&f�XIj;�

dgsv^Zj{s��,��ù�W�cej G�£I¤,2 ¢A��ù�W ¤�2I¥ ��dhl*f�XIjnb=^Z`g~�^aj\b�Yn`hceop^Z`�~ dgfLu\XzXZ]{l�j\`gXI]e]iopl*jys
`v^ashl�d�¢ } ��¡ ¤�2 ^Zj\b W$ù�  �$¤,2{¥ �Fsvu\l�dgu=^Z`gl�Xak�`gl�^Z]-qIX�xIl�`gj\o�l�j{s�f�XIj\dg[\o�Yz�
svciXIj?l��zY)l�j\bncisv[n`hl�d�shXü`hl�^a] ��ù�W k1XI` G�£Íþ,2��)G�£�æÍú ¢A� ��¶ ¡ � ç }\¥ �t`hl*xZXI]e[;�
svciXIj\d5k1`hXIo G�£I¤�2��mG�£�æÍú ¢Aù�� ¶�¥ �a^adhdv^adhdhcij=^ashceXIj\dNY)l�`'opci]e]iceXIj�¢ õ�}\};õ�}\}\¥ ��^Zj\b
svu\l%^Z�\dgXI]e[nshl�bnl*x;c_^ashceXIj!XZk G�£Z¤�2 WFWFWAcej{xIl*dgsvo�l�j{s�bnl[�m^ashXI`�k1`gXIo cishd�dh^Zow�
Y\]el%opl�^Zj ¢ÃWFW�  ¤�2 ù�� ¶�¥ ��^Zjnbºbn[\opo�cel*d�k1XI` õ k1`hcif�^=¢ õ �èù� �¡ õ�¥ ^Zj\b�úN^asvcij
õ o�l�`gcef�^�¢Ãú õ�õ�� �$ù ¥�H�¦ u\ced9ced'l��n^Zf*sh]i~�dhY)l�f*ci³=f�^asvciXIj�¢ G � ¥ XZk^��^a`h`hX�¢ G�£Z£nG�¥�H
¦ ^a�\]el � Y\`gl�dgl�j{svd � ú } Y)XIcej{s�l*dgsvcio�^�svl�dF^aj\b�dgsL^aj\b=^Z`gb�l*`h`gXI`hdFXZk)svu\l*dhl�l�d�svc��
o�^�svl�d�f�^Z]ef*[\]_^ashl�b
cej�³\xZl%b\c�ïQl*`hl*jys�r-^�~zd H �7ce`gdgs��nsvu\l�[\dg[=^Z] � ú } dgsv^Zj\b=^a`hb
l�`g`hXI`gdt^Z`hl ]_^Z�)l�]i]el�b� h �ù } �t�;svu\l*j�u\l*shl�`hXZdh�Zl*b=^Zd�svcef*cis�~�f*XIj\dgcedgshl�j{s�dgsv^Zj\b=^a`hb
l�`g`hXI`gd�^a`hl�]_^Z�)l�]i]el*b�ñ¶u\cishl } �
¢1ñ¶uncisvl G�£,æ�2{¥ ¢Vsvu\l*dhl�^Z`hl�svunl�d�sL^Zjnb=^Z`hb!l�`��
`hXI`gd%`gl�Y)XI`gshl�bücej���^Z`h`gX·¢ G�£I£nG�¥g¥�H�¦ u\l�jnl��;s�svun`hl�l�f*XI]e[nopj\d�XZk�dgsv^Zj\b=^a`hb
l�`g`hXI`gd�^Z`gl$f�^Z]ef*[\]_^ashl�b [\dhcij\qµXZ[\`�shu\`hl*l�b\c�ïQl*`hl�j{spopl�^Zdh[n`hl�dpXZk�l*f�XIj\XZopcif
b\ced�sL^Zjnf�l%shX�Y\]_^Zf*l�dhXZopl�d�sv`g[\f*sh[\`hlwXIj�shu\lwf�`gXIdhd���dgl�f*shceXIj\^Z]7b\l*Y|l*j\b\l*j\f�l�XZk
Ë x I�ß�ÑÎÍÎÅòC|Å"Ó�ÅhÌ�Æ®Í3@�Æ®Å�Ð�ÍÒÑ À�Ì�ÁÃÅò~�Ì�Æ®ÆÃÂÓF ÔQÆ®ÅgÔÃÕ�Í�Á§Ô�Ü�Á®ß�Å�ÐZÂ�ÑÎÓ*ÁNÅhÔ1Á®ÑÒÙtÌ�ÁÃÅgÔÝC|Å"Æ®Å�ÐZÂ�ÆÃÁ5Ö�Ñ¿¾IÅ�ÆÔÃÍÒÑÎ×�ß�Á®Í3@vJ�ÆÃÂ*Ù�ÁÃß�Â*ÔÃÅ5ÆÃÅgÐaÂ*ÆEÁ®ÅgÖ-ÑÒÓ ~�Ì�ÆÃÆ®ÂtÚ1ÇgÈ*È�ÇvÛ;ÄZÅgÀgÌ�Õ�ÔÃÅ5Â�Õ�Æ)ÔÃÌ�Ù�Ð�ÍÒÅ'ÑÎÔmÔÃÍÎÑÒ×*ß*Á®Í3@-Ö�Ñ¹¾ZÅgÆÃÅgÓ*ÁÄZÅgÀgÌ�Õ�ÔÃÅ^CQÅmÍÎÌ*À�H7Ö�ÑÎÔEÁ®Ì�Ó�À�Å)Ö�ÌLÁ®ÌNÂKJ�Â�Ó�Å)ÔEÂ*ÆEÁzÂ�ÆzÌ�Ó�Â�Á®ß�Å�Æ�J�Â�Æn8yÑÎÄaÅgÆÃÑ Ì�Üv0�Ì�Õ�ÆÃÑÒÁÃÑÎÕ�ÔgÜ > CQÌ�Ó�Ö�Ì�ÜØYC�ÌKígÑÒÍ Ì�ÓaÖ{Ü�0ó@*Ì�Ó�Ì�ÙtÌ�ÆhÜ�/VÆ®Ì�Ó Ì�Ó�Ö 0�Ì�ÍÒÁ®Ì�Ê



ãzä=åQæ5å5ç-è_ä�é�è_ê*ëIì)æ5ä\ã í R
��l�XIqI`h^ZY\u\cif�ù#ced�sL^Zj\f*l¶ ^Z`hce^Z�\]el W'XIcej{s���dgs H  g �ù } � ñ¶u\cishl } � G�û�2�2 o�c H �zGb2�2 o�c H �a£�2�2 opc H

¡-XIj\dgsv^Zj{s 2nH32IûIû,æ 2zH|2�2Z¤Iû 2nH|2,2I¤I£ 2nH32�2I¤�æ 2nH|2,2Íú,2ÁÀ 2zH|2�2zG�£ÁÀ
��ù�W ¤�2 � 2nH32�2I¤Íþ 2zH|2�2zGIG 2nH|2,2�2I£ 2nH32�2�2I£ 2nH|2,2�2�æ 2zH|2�2,2I£
} ��¡ ¤�2 2nH32nGU�Ó2 2zH|2nGY2I¤ 2nH|2,2Íþ�þ 2nH32�2 � ¤ÁÀ 2nH|2,2Íú�þÂÀ 2zH|2�2 � ¤ÁÀ
Wvù�  �$¤�2 2nH32Í��þaû 2zH|2�2Z¤�2 2nH|2,2I¤�2 2nH32�2ÍúZ£ 2nH|2,2IûIûÁÀ 2zH|2�2�ú��
� ��¶ ¡ � ç } � 2nH32I£ÍþzG 2zH|2Í�a¤�2 2nH|2��Z¤I¤ 2nH32IûnGUú 2nH|2Zû�2Í� 2zH|2Í�a¤ �
ù�� ¶ � ú � 2nH32Í�,2�æ 2zH|2�2,æÍú 2nH|2,2�ænG 2nH32�2�æI¤ 2nH|2zGb2 � À 2zH|2nGY2�æÁÀ
õ�}\}zõ#}\} � 2nH32�2Í��ú 2zH|2�2��Z£ 2nH|2,2nGbæ 2nH32�2nG�¤ 2nH|2,2nG�£ 2zH|2�2zG�ûÁÀ
W�W�  ¤�2 ù�� ¶ � 2nH32nG�ûI¤ 2zH|2�2�úzG 2nH|2,2 � þ 2nH32�2 � G 2nH|2,2Iû�æÁÀ 2zH|2�2ZûÍ�ÂÀ
õ �èù� �¡ õ � 2nH32nGIGb2 2zH|2�2Zû�æ 2nH|2,2 � 2 2nH32�2IûÍ�ÂÀ 2nH|2,2Iû � 2zH|2�2��,æÁÀ
ú õ�õ�� �$ù � 2nH32nG�ûI£ 2zH|2�2ZûIû 2nH|2,2IûnG 2nH32�2nGIG�À 2nH|2,2nG�£ÁÀ 2zH|2�2zG�¤ÁÀ

÷ W } ù#ced�sL^Zj\f*l¶ ^Z`hce^Z�\]el W'XIcej{s���dgs H  g �ù } � ñ¶u\cishl } � ¬ ��þ�ú ¬ ûÍ��ú ¬ ûÍþ�ú
¡-XIj\dgsv^Zj{s 2nH32IûIû,æ 2zH|2�2Z¤Iû 2nH|2,2I¤I£ 2nH32�2Íþ�� 2nH|2,2Íú�úÂÀ 2zH|2�2Z¤Iû
��ù�W ¤�2 � 2nH32�2I¤Íþ 2zH|2�2zGIG 2nH|2,2�2I£ 2nH32�2nGIG 2nH|2,2nGb2 2zH|2�2,2ÍþÂÀ
} ��¡ ¤�2 2nH32nGU�Ó2 2zH|2nGY2I¤ 2nH|2,2Íþ�þ 2nH32�2ÍþZ¤ 2nH|2,2I¤�2ÁÀ 2zH|2�2�úZûÁÀ
Wvù�  �$¤�2 2nH32Í��þaû 2zH|2�2Z¤�2 2nH|2,2I¤�2 2nH32�2ÍúZ¤ 2nH|2,2I¤Í� 2zH|2�2Z¤Í�
� ��¶ ¡ � ç } � 2nH32I£ÍþzG 2zH|2Í�a¤�2 2nH|2��Z¤I¤ 2nH32Iû�2�æ 2nH|2��Z£I¤ 2zH|2IûzGUþ
ù�� ¶ � ú � 2nH32Í�,2�æ 2zH|2�2,æÍú 2nH|2,2�ænG 2nH32�2Íþ�þ 2nH|2,2ÍþZ£ 2zH|2�2��Z£ÁÀ
õ�}\}zõ#}\} � 2nH32�2Í��ú 2zH|2�2��Z£ 2nH|2,2nGbæ 2nH32�2Í��� 2nH|2,2Í�,2 2zH|2�2��zG
W�W�  ¤�2 ù�� ¶ � 2nH32nG�ûI¤ 2zH|2�2�úzG 2nH|2,2 � þ 2nH32�2 � þ 2nH|2,2 � £ 2zH|2�2�úzG
õ �èù� �¡ õ � 2nH32nGIGb2 2zH|2�2Zû�æ 2nH|2,2 � 2 2nH32�2Iû�æ 2nH|2,2Í�,æÁÀ 2zH|2�2���þÂÀ
ú õ�õ�� �$ù � 2nH32nG�ûI£ 2zH|2�2ZûIû 2nH|2,2IûnG 2nH32�2IûIû 2nH|2,2Í�Z£ 2zH|2�2��Z¤ÁÀ

õ ce`��m^Z`gl�ù#cedgsv^Zj\f*l¶ ^Z`hce^Z�\]el W'XIcej{s���dgs H  g �ù } � ñ¶u\cishl } � ¬ æ�2�2 ¬ Gb2�2�2 ¬ GU�,2�2
¡-XIj\dgsv^Zj{s 2nH32Iû � £ 2zH|2�2Z¤Iû 2nH|2,2Íþ,2 2nH32�2�ænG 2nH|2,2Íþ,2 2zH|2�2zGbæÁÀ
��ù�W ¤�2 � 2nH32�2I¤Íþ 2zH|2�2zGIG 2nH|2,2�2I£ 2nH32�2nGIG 2nH|2,2�2I£ 2zH|2�2,2I£
} ��¡ ¤�2 2nH32nG � ú 2zH|2nGY2Íþ 2nH|2,2Íþ � 2nH32�2�æIû 2nH|2,2Íþ � 2zH|2�2Z¤Íú
Wvù�  �$¤�2 2nH32Í��úa¤ 2zH|2�2Z¤Iû 2nH|2,2I¤Iû 2nH32�2ÍúZ£ 2nH|2,2Íú��ÂÀ 2zH|2�2ZûÍúÂÀ
� ��¶ ¡ � ç } � 2nH�Gb2Íú,æ 2zH|2Í�a¤ � 2nH|2���þZû 2nH32IûÍú,2ÁÀ 2nH|2Zû�2�2 2zH|2Í� � ú
ù�� ¶ � ú � 2nH32Í�,2 � 2zH|2�2,æÍú 2nH|2,2�ænG 2nH32�2I¤I£ 2nH|2,2ÍþZ¤ 2zH|2�2�þZû
õ�}\}zõ#}\} � 2nH32�2Í��ú 2zH|2�2��Z£ 2nH|2,2nGUþ 2nH32�2Í�,2 2nH|2,2nG�£ 2zH|2�2zG�ûÁÀ
W�W�  ¤�2 ù�� ¶ � 2nH32nG�ûIû 2zH|2�2�úzG 2nH|2,2 � æ 2nH32�2 � £ 2nH|2,2 � þ 2zH|2�2 � þ
õ �èù� �¡ õ � 2nH32nGb2�æ 2zH|2�2 � 2 2nH|2,2 �Ã� 2nH32�2 � û 2nH|2,2 � G 2zH|2�2 � ú
ú õ�õ�� �$ù � 2nH32nG�ûÍ� 2zH|2�2ZûIû 2nH|2,2IûnG 2nH32�2Í��úÂÀ 2nH|2,2nGUþÂÀ 2zH|2�2����ÂÀ

à ��áÐâ�� ä�l ��dgshceop^asvl*d�^Zj\b } sL^Zjnb=^Z`hb!��`h`gXI`hd�k1XI`�^5��`gX�rtshu
ù�l�qI`gl�dgdhceXZj H ¦ u\lò�=^Zj\bnr�cibnsvund!cij\b\cef�^asvl*b cijøshu\lºf�XI]i[\opj
u\l�^Zb\cij\qId&f*XI`h`gl�dhY)XIj\bAshXô`hXI[nqIu\]i~ £ÅÄ � GUþÃÄ ��^Zj\b � � Ä XZk
shu\l�shXZsL^Z]yf*XI[\j{sv`�~%Y=^ace`hdNk1XI`'qIl�XZqI`v^ZYnu\cefFb\cidgsL^aj\f�la�Isvu\l��=^Zj\bz�
r�cibnsvu\d�k1XZ`w÷ W } b\ced�sL^Zj\f*l�dwf*XI`h`gl�dhY)XIj\büshX GY2ÅÄ � �,2ÃÄ �F^aj\b
ûIûÃÄ XZk�svXasL^Z]�f*XI[\j{sv`�~òY\^Zce`gd��"^aj\bô^Zci`gkE^Z`gl�b\ced�sL^Zj\f*l�d�f�XI`g`hl��
dgY|XIjnb$svX £ÅÄ � GUúÃÄ �)^Zj\b �ZûÅÄ XZk"^Z]e]�f*XI[\j{sv`�~�Y=^Zce`gd H�õ dgshl�`��
cidh�yd�cej\bncef�^�svl�^&bnciï|l�`hl*j\f�l%XZk�^as�]el�^Zdgs �,2 Y)l�`#f*l�j{s�`hl*]_^ashcixIl
shX�shu\l�ñ¶u\cishl�dgsL^aj\b=^Z`gb!l*`h`hXZ`hd H
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svu\l � ú } `gl�dhcib\[=^Z]id H �=XI`�svu\l*dhl�l*dgsvcio�^�svl�b�dgsL^aj\b=^Z`gb�l*`h`gXI`hd*�zr�l�[\dhl#shu\l#l�d��
svcio�^ashXI`�cej } l*f*svciXIj ûnH|� k1XI`�^�`v^ZjnqIl�XZk9�=^Zj\bnr�cibnsvundtcej�XI`gb\l�`�shX�qZcixIl dhXIo�l
dhl*j\dhl�XZk'svu\l�`hXZ�\[\dgshj\l�dgd XZk'svunl�dhl�l�d�svcio�^ashl�d H
¦ u\l�l*dgshceop^asvl*d7cej ¦ ^a�\]el � Y\`gX�x;cib\l-l�xzcib\l�jnf�l�svu\^as"^a]e]eX�r�cij\q�k1XZ`9l*f�XIj\XZopcif

b\ced�sL^Zjnf�l�f�^aj��)l�ceo�Y)XI`gsv^Zj{s-k1XI`�f*XIj\b\[nf*svcij\q�cejnk1l*`hl*j\f�l HE� xZl�`v^a]e]®�;svu\l�op^Zqa�
j\cish[\b\l�XZk�svu\l�b\c�ïQl*`hl�jnf�l��|l�s�r-l*l�jôdgY=^asvce^Z]�dgsv^Zj\b=^a`hbºl�`h`gXI`hd�ced�^as�]il�^Zd�s�^Zd
qI`hl�^asw^ad�svunl&b\ciï|l�`gl�j\f*l&�)l*s�r�l�l�j  h �ù dgsL^aj\b=^Z`gbül�`h`gXI`hd�^Zj\bµñ¶u\c�svlpdgsL^ajz�
b=^Z`gb�l*`h`gXI`hd*�|^adgsvl*`hcidh�yd�cej\b\cif�^ashl�^�bnciï|l�`hl*j\f�l�XZk7^as�]el�^Zdgs �Ó2 Y)l�`�f*l�j{s H�¦ u\l
XI[nshf�XIo�lwXZk®Æ§�§svl*dgshd�fLu=^aj\qIl�d�k1XI`�dgl*xIl*`v^Z]�xa^Z`gc_^Z�\]il�d�^�s�f*XIj{xIl*jyshceXIj\^Z]�]el�xIl�]id
XZk9dhceqZj\ci³=f�^Zj\f*lZ�\o�XIdgs�ciopY)XI`�sL^Zj{sv]�~ } ��¡ ¤�2nH
¦ ^Z�\]el � ci]e]e[ndgsv`h^asvl*d�^Zj\Xasvu\l*`�ciopY)XI`�sL^Zj{s"Y)XIcijys�ó'shu=^asFdgY=^asvce^Z]\b\l*Y|l*j\b\l*j\f�l

b\X;l�d�jnXZs&ciopY\]�~üsvu=^�s&dgsv^Zj\b=^a`hbAl�`g`hXI`gdpr�ci]e]�`hcidhl H  �j\b\l�l*b���o�^Zj{~ XZk�shu\l
dhY=^�svc_^a]�d�sL^Zjnb=^Z`hbül*`h`gXI`%l*dgsvcio�^�svl�d%^Z`hlpdhop^Z]e]il�`�svu=^ajµsvu\l*ce`� h �ù XI`�ñ¶u\cishl
f�XI[njyshl�`gY=^Z`gshd H  §s�cid#ceo�Y|XZ`gsL^ajys�svX
`hl*opl*o��)l�` shu=^as�^Zd�~zo�YnshXZsvcif%xa^Z`hce^Zj\f�l*d
o�^�~w�)l dgo�^a]e]el*`7r�cishu�dgY=^asvce^Z]e]�~�b\l*Y|l*j\b\l*jys�b=^asL^z���g[ndgst^ad-^Zd�~;opYnshXZsvciftxZ^a`hc��
^Zj\f*l�d7f�^Zjw�)l�]iX�r�l�`'k1XI`7bnl�Y)l�j\b\l*j{s"svciopl�dhl*`hcel*d"^�xIl*`v^ZqZl�d7shu=^Zj�cij\b\l�Y)l�jnb\l�j{s
dhl*`hcel*d ^�xZl�`v^aqIl�d H�¦ u\cid�cid ^�b\ci`hl�f�s f*XIj\dgl�ðy[\l�jnf�lwXZk�jnl�q{^ashcixZl�dgY=^asvce^Z]Nf�XI`g`hl��
]_^ashceXIj�cijµ`hl*dhcib\[=^Z]id��7dgu\X�r�jücejµ�7ceqI[n`hl ænH�¦ u\ced�f�^Zdgl�ced�^Zj=^a]eXIqIXZ[\d�shX!shu\l
^�xIl�`h^ZqIl�XZk9^�svciopl#dgl�`gcel�dtr�c�svu�j\l*q{^asvc�xIl�dhl*`hce^Z]Qf*XI`h`gl�]_^�svceXZj�u=^�xzcij\qwdhop^Z]i]el�`
^Zdg~;o�YnsvXasvcef�xa^Z`gc_^Zjnf�l�svu\^Zjº^�dgl�`hce^Z]e]�~$cij\b\l*Y|l*j\b\l�j{s�dhl*`hcel*d�r�cisvu�shu\l�dv^Zo�l
dgsv^asvciXIj=^Z`�~�¢Eop^Z`gqIcej=^a] ¥ b\ced�sv`hci�\[nshceXIj H
�7ciqI[\`hl æ b\cidhY\]e^�~zdNf*XIopYn[nsvl*b�dgY=^asvce^Z]{^Z[zsvX;f�XI`g`hl�]e^asvciXIj k1[\jnf*svciXIj\dNXZkz`hl*dhceb;�

[=^Z]id�[\dgcej\q�l�^ZfLu�XZk�shu\l%svun`hl�l%b\ced�sL^Zj\f*l%o�l�^Zdg[\`hl*d�b\cedgf�[\dgdhl*bºcij } l*f*shceXIj � �
^Z]eXZj\qtr�cisvu�svunl�r�l�ceqZuyshcej\q�k1[\j\f�svciXIj�bnl�dhf*`hci�|l*b�cej } l�f�svciXIj � H�GIH ��^Zj\bzr�cebnshu\d
^Z`hl û�2�2 opci]el*dFk1XZ`�qIl*XIqI`h^ZY\u\cif�b\cidgsv^Zj\f�la�k¬ úÓ2 k1XI`�÷ W } b\cidgsv^Zj\f�l*d��=^aj\b<¬ Gbú,2
k1XI`�^Zci`gkE^Z`gl�d H
¦ u\l�Y|XZdhcishcixZl�dgY=^ashc_^Z]5^a[nsvX;f�XI`g`hl*]_^ashceXIj�l�xzcib\l�j{s�cej
qI`gX�rtshu!`h^asvl*d�bnXzl*dhj��Þs

dhl*l�o svXµ�)l�^�k1l�^ash[\`hl!XZk�svunl$`hl*dhcib\[=^Z]id�k1`gXIo XI[\`pl�dgshceop^asvcij\q�l�ðy[=^ashceXIj H
ñ¶u\ce]ilpshu\l�`glZ��d�r-l�^Z�µl�xzcib\l�jnf�l
XZk�Y|XZdhcishcixZl�dhY\^asvce^Z]-b\l*Y|l*j\b\l*j\f�l�r�u\l*j·r�l
[\dhl�÷�W } bncedgsv^Zj\f*lZ�nshu\l�`glZ��d�^Zf*sh[=^Z]e]�~�dh[\`gY\`hcidhcejnqwl*x;ceb\l*j\f�l�Xak7^�st]el�^Zdgs-dhXIo�l
j\l�qI^asvc�xIl�dhY\^asvce^Z]�b\l*Y|l*j\b\l�jnf�l�r�unl�j$[ndhcejnq�qZl�XIqI`h^ZY\u\cif�b\ced�sL^Zjnf�l H
ù#l�dgY\cishl�dhXIo�l�l*x;ceb\l*j\f�l�XZk-dhY=^ashc_^Z]7b\l�Y)l�j\bnl�j\f*l&cej�svunl � ú } `gl�dgceb\[=^a]ed��

Y\`hXZ�=^Z�\]�~�svu\lpopXZdgs�dgsv`gce�ycejnq�k1l�^asv[\`glpXak��7ceqZ[\`hl æ `gl�]e^asvc�xIl�svX
svu\lpdhY=^ashc_^Z]
^Z[nshXzf*XI`h`gl�]_^�svceXZj\dtdhu\X�r�j$k1XZ`�qI`gX�rtsvu�`h^asvl*d�cij��7ciqI[\`hl � ced�u\X�r
j\l�^a`h]i~
[njz�
f�XI`g`hl*]_^ashl�büsvu\l�`hl*dhcib\[=^Z]id�^Z`hl HC¦ u\l � ú } `gl�qI`gl�dhdgceXIj b\l*dhf�`gce�)l�b´^Z�|X�xZl!cid
dh[\`gY\`hcidhcij\qI]i~µdh[\f*f�l*dhdgk1[n] cej·l��nYn]_^Zcij\cej\q�shu\l
dhY=^ashc_^Z]t`gl�]e^asvciXIj\dhunceYü�)l*s�r�l�l�j
qI`hX�rtshu�`h^asvl*d H� HÒûnH � ���A�e�e�ÁÇd���R��T ñµl�cej{xZl�dgshceq{^�svl�svu\l�Y)XZsvl*jyshc_^Z]|k1XI`�dhY\ci]e]eX�xZl�`hd�shXpl��zY\]_^Zcij
f�`gXIdhd���f�XZ[\j{sv`g~�qI`gX�rtsvu�Y=^�shsvl*`hj\d��{~
svl�d�svcij\qpr�u\l�svu\l*`#j\l*ceqIuy�)XI`hd*�mxa^Z`gc_^Z�n]el�d
u=^�xIl%^Zb\b\c�svceXZj=^Z]5Y)X�r�l�`�svXpY\`hl*b\cef�s�^pf*XI[\j{sv`�~)�Òd#qZ`hX�rtsvu�`h^asvl��)l*~IXZj\b�svu=^�s
f�XI[njysh`g~)��d�X�r�j¶fLu=^a`v^Zf�svl�`gced�svcef*d H ñòl�dhciopYn]i~ ]eX;XI�·^as&r�unl*svunl�`�`hl*dhcib\[=^Z]id



ãzä=åQæ5å5ç-è_ä�é�è_ê*ëIì)æ5ä\ã ígí

0 500 1000 1500 2000 2500 3000 3500 4000 4500
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

Distance

Co
rre

lat
ion

Spatial Autocovariance of Unobservables Using Geo Distance

0 50 100 150 200 250 300
−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

0.5

Distance

Co
rre

lat
ion

Spatial Autocovariance of Unobservables Using UPS Distance

0 500 1000 1500 2000 2500
−0.4

−0.3

−0.2

−0.1

0

0.1

0.2

0.3

0.4

Distance

Co
rre

lat
ion

Spatial Autocovariance of Unobservables Using Air Distance

i U��"SNOj�@Èjl�} Y\^asvce^Z]I^Z[zsvX;f�XI`g`hl�]e^asvciXIj#XZkz`hl*dhcib\[=^Z]id H'¦ u\l�³=`hd�s
Y=^aj\l�]z[\dhl*d"qIl�XZqI`v^ZYnu\cefFb\cidgsL^aj\f�la�Zsvu\l�dhl*f�XIj\b�÷�W } b\ced�sL^Zjnf�lZ�
^Zjnb shu\l�svu\ci`hb ^Zce`�kE^a`hl�b\cidgsL^aj\f�l H ¦ unl!b\Xashsvl*bC`gl�qIciXIj\dwcij
l�^ZfLu�³=qI[\`gl�^Z`gl��|X;XZshdgsv`h^ZY\Y)l�b £�ú Y|l*` f*l�j{s�^Zf�f*l�Ynsv^Zj\f*lw`hl��
qIciXIj\d�k1XI`�shu\l�jy[\]e]5u{~;Y|Xasvu\l*dhced�XZk7dhY=^�svc_^a]Qcejnb\l�Y)l�j\bnl�j\f*l H
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k1`hXIo svunl�qI`hX�rtsvu�`gl�qI`gl�dgdhceXZj\d�l�dgshceop^asvl*b�^Z�)X�xIl�^Z`hl f�XI`g`hl�]e^asvl*b&r�cishu�XZsvu\l*`
f�XI[njysh`hcil�d��Nxa^Z`hce^Z�\]il�d�^Zd�^
k1[\j\f�svceXZjµXZktl*f�XIjnXIopcif�b\ced�sL^Zj\f*l H  §ktj\l*ceqIuy�)XI`hd*�
xa^Z`hce^Z�\]el*dw^Z`gl�f�XI`g`hl�]e^asvl*b r�c�svuüsvunl�`gl�dgceb\[=^a]ed�k1`hXZo ^�qI`hX�rtshuC`gl�qI`gl�dhdgceXIjQ�
svu\l*jøshu\ced
cid�l�x;ceb\l*j\f�l�svu=^�s�shu\XIdglºxa^Z`gc_^Z�\]il�d&r�XI[\]ib u=^�xZlòY)X�r-l*`$cejAshu\l
qI`hX�rtshu�`hl�qZ`hl�dgdhciXIj H�¦ u\ced opl�svu\X;b�l�j=^a�\]el*d#[\d#svX&shl�d�s#k1XI`�^�qZl�j\l*`v^Z]"Yn`hl�d��
l�j\f*l�XZk-dhY\ci]e]iX�xZl�`��§s�~;Y|l�l*ï|l�f�svd�r�cisvunXI[ns�svu\lpj\l�l*bµsvX�dhY)l�f*cikV~º^�Y=^Z`gshcef*[\]_^Z`
ýÎdgY\ce]i]eX�xIl*`�`hl*qI`hl*dhdgXI`��mcej�^w`hl*qI`hl*dhdgceXIj H
�=XI`�l�^afLu f*XI[\j{sv`�~Ar-l�f�^ajør�`gcisvl�c�svd&qZ`hX�rtsvuø`v^ashl�^Zd�svu\l�dg[\o XZk�cishd

Y\`hl*b\cef�svl*b�xa^Z]i[\lo�É 4�57^Zjnb$^w`hl*dhcib\[=^Z]'�l`4!5®�=XI`É 4�5 U �É 4!5 q �l`4!5)F¶ ^Z`hce^Z�\]il�d�svu=^as�^Z`hl�f�XI`g`hl�]e^asvl*b�r�cishu$svu\l%Y\`hl*b\cef�svceXZj�l�`g`hXI`gdP�l`4!5�r-XZ[\]eb�cio��
Y\`hX�xZl�Y\`gl�b\cif*shceXIj\d�XZk É 4�5BF ¦ u;[nd�r�l%f�^aj$cej{xZl�dgshceq{^�svl�svu\l�Y)XZsvl*jyshc_^Z]�k1XZ`�^ajy~XZk�j\l�ciqIuy�|XZ`hcejnqüf�XI[\j{sh`hcel*d���xa^Z`gc_^Z�\]il�d�shX·�|l�[\dgl*k1[\]�cijøYn`hl�bncef*shcej\q É 4!5��{~svl*dgsvcij\q�r�u\l*shu\l�`�svu\l*`hl
ced�dgY=^asvce^Z]�f*X�xa^Z`gc_^Zjnf�l
�|l�s�r-l*l�j´shu\l�xa^Z`hce^Z�\]el&^Zj\b�l`4!5 H
� k�f*XI[\`hdglZ��shu\ced shl�d�s�u\^Zd#svu\lwbn`v^�r��=^ZfL��Xak5�g[ndgs�]eX;XI�ycejnq&^as�XZj\lwY=^Z`��
svcif�[\]e^Z`#xa^Z`hce^Z�\]el�XI`�f�XZo��\cej\^asvciXIj�XZk�xa^Z`hce^Z�\]il�d�^as�^�shceo�l�dgX�cis�op^�~�u=^�xIl
]eX�r Y|X�r�l�`�shXpbnl*svl*f*s�dhXIo�l�dhY\ci]e]iX�xZl�`gd H ñµl�l�d�svceop^ashl�b
dhY=^�svc_^a]5f�X�xa^Z`hce^Zj\f�l*d
�|l�s�r-l*l�jôXZ[\`�`hl�dgceb\[\^Z]edÊ�l`4!5-^Zj\bò^Z]e]7shu\l�f�XIj{svcijy[\XI[\d�`hl*qI`hl*dhdhXZ`hd�cej�svu\l�`hl��
qI`hl*dhdgceXIj&dgY|l*f�c�³=l�b�^a�|X�xIl H �7ceqI[n`hl £ f�XIj{sv^Zcej\d�XI[\`�l�d�svceop^ashl�d-Xak5svu\l�dhY=^ashc_^Z]
f�XI`g`hl*]_^ashceXIj��)l*s�r�l�l�j�W$ù�  �$¤�2 ^aj\b���ù�W ¤,2 ^Zd9^�k1[nj\f*shceXIj�XZk=XI[\`Nsvun`hl�l�l�f*Xa�
j\XIo�cef�b\cidgsL^aj\f�l*d#^Z]iXIj\qpr�c�svu$^Zf�f*l�Ynsv^Zj\f�l%`hl�qZceXIj\d�k1XI`�svu\l�j;[n]e]Nu{~zY)XZshu\l�dgced
XZk�cij\b\l�Y)l�jnb\l�j\f*l H#¦ unl�`hl*dh[\]�svd�k1XZ`�shu\l�dgl%xa^Z`hce^Z�\]el*d�cij\b\cif�^ashl�shu=^as�svu\l*`hl�cid
dhciqIjn³=f�^Zj{s�Y\`hl*b\cef�svc�xIl�Y)X�r-l*`�cej�j\l*ceqIuy�)XI`hd*�|xa^Z]i[\l�d#Xak�svu\l*dhl�s�r�X
xa^Z`gc_^Z�n]el�d
r�u\l�j�shu\lw^Zci`gkE^Z`gl�XZ` ÷�W } o�l*sh`hcif�d#^a`hl%[ndhl�b H�� X�r-l�xIl*`���r�u\l*j�shu\l%o�l*sh`hcif
XZkNY\u{~;dhcif�^Z]|b\ced�sL^Zj\f*l#ced�[\dhl*b�svu\l*`hl#cid-j\X�l�x;ceb\l*j\f�l�XZkNjnl�ceqZu;�)XI`gd��zxa^Z`gc_^Z�n]el�d
u=^�x;cej\qòY\`hl*b\cef�svcixZl�Y)X�r�l�` H ñòl�XI�nsv^Zcej´^Z]eo�XId�spcib\l�j{shcef�^a]�ðy[=^a]ecisv^asvc�xIl�`hl��
dh[\]�svd�k1XI`�shu\l%xa^Z`hce^Z�\]il�d } ��¡ ¤,2 �Ý� �;¶ ¡ � ç } �Q^Zj\b�WFW�  ¤�2 ù�� ¶�H �"xzcib\l�jnf�l
XZk|dhY\ci]e]eX�xZl�`hd�cid�dgsh`hXIj\qZl�dgsFr�u\l*jpr�l�[\dhl�÷ W } ^Zj\bp^Zce`�kE^Z`hl�bncedgsv^Zj\f*l�d��y`h^asvu\l*`
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−4 Spillovers: PRIM60 Using Air Distance
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qIl*XIqI`h^ZY\u\cifpb\cidgsv^Zj\f�la�"svu\lpdhl*f�XIj\b·÷�W } b\ced�sL^Zjnf�lZ�F^aj\bµsvunl
shu\ce`gb ^ace`gkE^a`hl�d H ù#XZshshl�b¶]ecij\l�d�cij¶l�^ZfLuø³=qI[\`gl�k1XZ`ho �)X;XZsg�
d�sv`v^aY\Y|l*b £Íú Y|l*`�f�l�j{s#^Zf�f*l�Ynsv^Zj\f�l�`hl*qIceXIjnd�k1XZ`�shu\l�j;[n]e]5u{~{�
Y)XZsvunl�dhcid�XZk7dgY=^ashc_^Z]�cij\b\l*Y|l*j\b\l�jnf�l H
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i U��"SNOj�åkÅÎjl ¡-X�xa^Z`gc_^Zjnf�l#ù#l*f�XIo�Y)XIdhc�svceXZj H ù#Xashsvl*b�]icej\l*d�cij
l�^ZfLuø³\qI[\`hl�k1XI`go �)X;XZsvd�sv`v^aY\Y|l*b £Íú Y|l*`�f�l�j{s!^Zf*f�l�YzsL^Zj\f*l
`gl�qIciXIj\dtk1XI`�svunl�jy[\]i]�u{~;Y|XZshu\l�dgced�XZk9dhY=^ashc_^Z]Qcej\b\l*Y|l*j\b\l*j\f�l H

¦ uy[\d��;b\l�f*XIo�Y|XIdgcej\q�shu\l�dhY=^ashc_^Z]nf�X�xa^Z`hce^Zj\f�ltXak É cij{svX�f�X�xa^Z`hce^Zj\f*l�dFXZkQshu\`hl*lsvl*`ho�d�ó�XI�\dgl�`gxa^Z�n]el�d�¢1Y\`hl*b\cef�svl*bôxZ^a]e[\l*d ¥ �7[\j\XI�\dgl�`�xZ^a�\]el*d�¢E`hl*dhcib\[=^Z]id ¥ �"^Zj\b
dhY\ci]e]iX�xZl�`gd H �7ceqI[n`hl Gb2 f�XZjysv^Zcejnd&^µ`gl�Y\`gl�dhl*j{sL^ashceXIjAXZk svu\l*dhl�f�XZopY)XIj\l*jyshd
k1XI`�svu\lp^Zci`gkE^Z`gl�^Zj\bô÷�W } o�l*sv`gcef*d H�¦ unl�dhl�³=qI[\`gl�d�b\l�o�XIj\d�sv`v^�svl�svu=^as�shu\l
dhY\ci]e]iX�xZl�`gd�^Z`gl j\XZs�XIj\]i~�d�sL^ashcedgshcef�^Z]e]�~wdhciqIj\ci³\f�^Zj{s��z�\[ns�^a`hl#^a]edhX�^ZY\Y\`gl�f�ce^Z�\]il
cej o�^aqIj\cish[\b\l
`hl*]_^ashcixZl�shXòsvunl$dhY\^asvce^Z]�f�XI`g`hl�]e^asvciXIj·cejCqI`hX�rtsvuC`v^ashl�d�^Zj\b
Y\`hl*b\cef�svl*b!qI`gX�rtsvu�`v^ashl�d H
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 �jpshu\ced�Y=^ZY)l�`*�{r-l�u=^�xIl bnl�dhf*`hci�|l*b&dhl�xIl�`h^Z]mr�^�~;d-k1XI`Fl�f*XIj\XIo�cef�b\cidgsv^Zj\f�l*d
svX·cejzk1XI`ho svu\l�^aj=^Z]i~;dgced�XZk�f�`gXIdhd���f�XZ[\j{sv`g~¶b\^asL^ H ¦ u\l�s�r-X �=^Zdgcef�o�l*svu;�
Xzbnd�^Z`gl!l*dgshceop^asvcij\q�dhY=^ashc_^Z]�f*XI`h`gl�]_^�svceXZj\d�^Zd�k1[nj\f*shceXIj\d�XZk�l*f�XIjnXIopcif
b\ced��
sL^Zjnf�l�d��|l�s�r-l*l�jüf*XI[\j{sv`gcel�d%^Zj\bµ^Z]e]iX�r�cij\q�k1XI`�f�`gXIdhd���dhl*f*shceXIj=^a]�b\l*Y|l*j\b\l*j\f�l
^Zd�^�k1[\jnf*svciXIj�XZkFl*f�XIj\XZopcif�b\ced�sL^Zjnf�l�cij � ��� l*dgshceop^asvciXIj H#¦ u\l*dhl�o�l*svu;�
Xzbnd#r�ce]e]'�)lw[\dhl�k1[\]Fcej�^Zj{~�^aY\Y\]ecif�^ashceXIj!r�u\l�`gl�dgXIo�l�¢EY)l�`hu\^ZY\d�ceo�Y)l�`gk1l*f*s ¥
opl�^Zdh[n`hl
XZk�l�f�XZj\XIo�cef�b\cidgsL^aj\f�l
�)l*s�r�l�l�j´f�XI[\j{sh`hcel*d�ced�^�xa^Zce]e^Z�\]el H ñòl�ci]��
]e[\d�sv`h^asvl*bºshu\l�dgl�o�l*svunXzb\d�cejò^Zjòcej{xIl*dgsvciq{^ashceXIjºXZk�f*`hXIdgd��§f�XI[\j{sh`g~òY=^ashshl�`gj\d
cejAqI`gX�rtsvu¶`v^ashl�d�[\dgcej\qôshu\`hl*l�opl�^Zdh[\`gl�d�XZk�l*f�XIj\XZopcif�b\ced�sL^Zjnf�l��)l*s�r�l�l�j
f�XI[njysh`hcil�d�öAqIl�XZqI`v^ZYnu\cefa�=÷ W } �m^Zjnb$^Zci`gkE^Z`gl H
ñòl [\dgl�b�shu\l d�sv`h[nf*sv[n`hl#Y\`gX�xzcib\l�bp�{~pl*f�XIjnXIopcif�bncedgsv^Zj\f*l�o�l�^Zdg[\`hl*opl*j{svd

svX·l�d�svcio�^ashl�svu\l�dgY=^asvce^Z]�^Z[zsvX;f�XI`g`hl�]e^asvciXIj?XZk�xa^Z`hce^Z�\]il�d�XZk�cej{svl*`hl*dgs H ñòl
k1XI[\j\b·dgceqIj\c�³=f�^ajys�dgY=^ashc_^Z]t^a[nsvX;f�XI`g`hl*]_^ashceXIjôXakó��ù�W qI`gX�rtsvu `v^ashl�d�^Zj\bC^
xa^Z`hcil*s�~�XZknXZsvunl�`'l�f�XZj\XIo�cef�xa^Z`hce^Z�\]el*d5f�XIo�o�XIj\]i~ `hl*q{^Z`hbnl�b�^ad'bnl*svl*`ho�cej=^ajyshd
XZk9qI`hX�rtsvu H
 �j¶XI`hbnl�`�shXôcej{xIl*dgshceq{^ashl$r�u\l�svu\l*`
shu\l�f*`hXIdgd���f*XI[\j{sv`�~Af�XZ`h`hl*]_^ashceXIjCY=^as��

svl*`hj\d�cej�qI`gX�rtshuò`h^asvl*d�f*XI[\]ibº�)l�l��zY\]_^acej\l*bò�{~�f�XZ`h`hl*]_^ashceXIj�cij�XI�\dhl*`gxa^Z�\]il
l��zY\]e^Zj=^ashXI`g~�xa^Z`gc_^Z�\]il�d�r-lpl�d�svceop^ashl�bô^�qI`hX�rtshuô`hl*qI`hl*dhdhciXIjôdg[\qIqIl*dgsvl*bü�{~
��^Z`g`hX�¢ G�£Z£nG�¥�H ñòl�[ndhl�b%XI[\`NdhY=^�svc_^a]{opX;b\l�]asvX�^Z]e]iX�rºk1XI`Nb\l*Y|l*j\b\l�jnf�lt^Zf*`hXIdgd
f�XI[njysh`hcil�dFcej�b\`h^�r�cij\q�cejnk1l*`hl�jnf�l�dFk1`hXZo svu\cid�f�`gXIdhd���f�XZ[\j{sv`g~�`gl�qI`gl�dhdgceXIj H$� [\`
cejnk1l*`hl*j\f�l*dw^Z�)XI[ns�xZ^a`hc_^a�\]el*d��Nceo�Y=^Zf�s%XIjòqI`hX�rtshuôr-l*`hl&b\c�ïQl*`hl*jys�r�u\l�jôr�l
^Z]e]iX�r-l*b�k1XI`�f�`gXIdhd�dhl*f*svciXIj=^Z]7b\l�Y)l�j\bnl�j\f*l&^Zd�^&k1[\j\f�svceXZjºXak-XI[n`�f�^Zj\b\cib=^ashl
l�f*XIj\XIo�cef�b\ced�sL^Zj\f*l�d H  �jnk1l�`gl�j\f*l�d�^Z�)XI[ns#shu\lwceo�Y=^Zf�s�XZk�dhl*f�XIj\b\^Z`g~�l*b\[\f�^��
svciXIj´XIj´qI`hX�rtsvuCr-l*`hl�Y)l�`hu\^ZY\d&o�XIdgspdhl*j\dhc�svc�xIl�^ZdpdhciqIj\ci³\f�^Zj\f*l!shl�dgshd�`hl��
xIl*`hdhl*bpshu\l�ci`�f*XIj\f*]e[\dgceXIj\d H ñòl�k1XZ[\j\b�]ec�shsv]il�l*x;cib\l�j\f*l�XakQdgY=^asvce^Z]\f*XI`h`gl�]_^�svceXZj
cej�svunlp`gl�dhcib\[=^Z]id�k1`hXIo shu\ced�`gl�qI`gl�dhdgceXIj H&¦ u\ced�]el�^Zb\d�[\d�svX
svu\l�f�XZj\f�]i[\dhciXIj
svu=^�s7f*`hXIdgd���f*XI[\j{sv`�~�f�XI`g`hl�]e^asvciXIj�cej�svu\l*dhl�l��nYn]_^Zj=^�svXI`�~�xZ^a`hc_^a�\]el*d'f�^Zj%cij\b\l*l�b
^Zf�f*XI[\j{s�k1XI`to�XIdgs�XZk'svunl�f*`hXIdgd��§f�XI[\j{sh`g~
f�XZ`h`hl*]_^ashceXIj�cij
qI`hX�rtsvu�`v^�svl�d H
�7cij=^Z]e]�~I�Zr�l�[\dhl*b�XI[\`Fl*f�XIj\XZopciftb\ced�sL^Zj\f*l�o�l�^adh[\`gl�o�l�j{svdFsvX�^Zb\bn`hl�dgd�shu\l

ðy[\l�d�svceXZjµXZk�r�u\l*shu\l�`�dhY\ci]e]eX�xZl�`hd�^Z`glpciopY)XI`�sL^Zj{s�b\l�svl�`gopcij=^Zj{svd�XZk-qI`hX�rtsvu H
�=XI`�s�r�X�XZk'XI[\`tf�^aj\b\ceb\^asvl#l*f�XIjnXIopcif#b\cidgsL^aj\f�l�o�l*sh`hcef*d�¢Vsvu\l�÷�W } ^Zjnb!^ace`��
kE^Z`hl�opl�sv`hcif�d ¥ ^�f�XI[njysh`g~)��d�jnl�ceqZu;�)XI`gd��"fLu=^a`v^Zf�svl�`gced�svcef*d�XZï|l�`gl�b ^Zb\b\c�svciXIj=^Z]
l��zY\]e^Zj=^ashXI`g~CY|X�r�l�`&cijAY\`hl*b\cef�svcij\qôcishd�qI`gX�rtsvuA`v^�svlZ���)l*~IXZj\bAsvu=^as�XZk�cishd
X�r�j�fLu=^Z`v^af*svl*`hcidgsvcif�d H ñµl%b\ceb�jnXZs#³=j\b�l�x;ceb\l*j\f�l�XakFdh[\fLu�dhYnce]e]iX�xIl�`�l*ï|l�f�svd
r�u\l�j�j\l*ceqIuy�)XI`hdtr�l�`hl�b\l�³=j\l�b![\dhcij\q�qIl�XZqI`v^ZYnu\cef�b\cidgsv^Zj\f�l H
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