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Å�Æ5ÇeÈ �Z iÉ(Ê�Ë�¢4�iÌ|É È
h�\�`2feqbfwjsq�tJa2ni`2fwxiÍwn�a2ni\�k `#lZk `2\Xr¹a#^Sd_lOk d_lZk `2\Xr¹a�`0^wlZks^¯Î

a2k {w\�g�fw`0r k diÍ_t�^S`2\,a2nifwxiÍwnea%a2f¸y4\}a2ni\�js^S`2Íw\Xq|a�qbfwxi`0r \�fSg
xid_r \�`ba0^Sk dea|o¶k d�lZ\ Ï_dik diÍ°a2ni\¸^Sdea2ni`2fw]4fwÍw\�diksr�r fwdea2`2k yixZÎ
a2k fwd�a2f�Íwj fwy_^Sjª`0^wlZks^¯a2k {w\�g�fw`0r k diÍ}fSgvr j k c�^¯a2\#lZxi`2k diÍ}a2ni\
]_^wq|a�r \�dea2xi`2owt�^Sd_l�fSg�a2ni\8]i`2fSÐ|\Xr¹a2\Xl°g�fw`0r k diÍ¸fSg�g�xZa2xi`2\
r j k c�^¯a2\}r0n_^SdiÍw\�Ñ�uvn_^S`2jsqbfwd¸\ a#^SjHÒ ÄXÓwÓeÔZÕ�Ö ^Sd_qb\�d�\ a�^SjHÒ
ÄXÓwÓe× t ÄXÓwÓpØ t ÔSÙwÙwÙeÚ Ò��pxij g¥^¯a2\v^S\�`2feqbfwjsq�t k d�]_^S`ba2ksr xijs^S`XtX�(k a2n
a2ni\�k `�di\�Íe^¯a2k {w\�g�fw`0r k diÍ_t(^S`2\�a2ni\¸c,feq|a�j k �w\�j oº\ ÛZ]ijs^Sd_^¯Î
a2k fwdOfSgva2ni\}lZksq2r `2\�]_^Sd_r o�y4\ a|�¼\�\�dOc,fZlZ\�j \XlOr0n_^SdiÍw\Xq�k d
Íwj fwy_^Sjwqbxi`bg¥^wr \�a2\�c,]4\�`0^¯a2xi`2\v^Sd_l�a2ni\vfwy_qb\�`2{w\Xl�a2\�c,]4\�`0^¯Î
a2xi`2\v`2\Xr fw`0l�Ñ¥Ü�k \�nijp^Sd_l�Ý(fZlZni\ ÄXÓwÓe×ZÕ�Þ \�\�nijp\ a	^SjHÒ ÄXÓwÓwßiÕ
àª\�Íw\�d8\ a�^SjHÒ ÄXÓwÓwßeÚ Ò

á´nik j \�Íwj fwy_^Sj�r f¯{w\�`0^SÍw\�ksq�fwdij o¸]4feq2qbk yij \,�(k a2n�q2^¯a2\�j Î
j k a2\Xq�t�q2^¯a2\�j j k a2\°^S\�`2feqbfwj�`2\ a2`2k \�{¯^Sjsq8^S`2\Or fwc,]ij ksr�^¯a2\Xl�ypo
qbxidZÎ�q2^¯a2\�j j k a2\¸Íw\�fwc,\ a2`2o�\ â�\Xr¹a0q�t�a2ni\�di\�\Xl´a2f�qb\�]_^S`0^¯a2\
a2ni\�j k Íwneaª`2\ ã_\Xr¹a2\Xl�g�`2fwcFa2ni\vqbxi`bg¥^wr \	g�`2fwcFa2n_^¯a�q2r�^¯aba2\�`2\Xl
ypo%a2ni\�^S\�`2feqbfwjsq�tS^Sd_l�a2ni\�lZ\�]4\�d_lZ\�d_r \�fSg·q2r�^¯aba2\�`2\Xl�j k Íwnea
fwd�]_^S`ba2ksr j \�qbn_^S]4\wÒ¼[�xi\�a2f,a2ni\%lZk ä}r xij a|o8fSg�qb\�]_^S`0^¯a2k diÍ
qbxi`bg¥^wr \8^Sd_l¶^S\�`2feqbfwjv\ â�\Xr¹a0q�tvc,feq|a�r xi`2`2\�dea2j o°^�{¯^Sk js^Syij \
q2^¯a2\�j j k a2\�^S\�`2feqbfwjv`2\ a2`2k \�{¯^Sjsq#^S`2\�g�fw`,fZr \X^Sd¶fwdij owtv�(ni\�`2\
a2ni\O`2\�js^¯a2k {w\�j o´li^S`2�´qbxi`bg¥^wr \Or fwdea2`2k yixZa2\Xq�j k aba2j \�a2fºa2ni\
fwy_qb\�`2{w\Xl°k dea2\�d_qbk a|owÒ Þ \X^wqbxi`2\�c,\�dea0q�ypo�r xi`2`2\�dea�q|a0^¯a2\ Î
fSgåÎHa2ni\ Î�^S`ba8qb\�d_qbfw`0q�t�qbx_r0n�^wq Þ�æ [��b�´^Sd_l Þ �b�ZÝ�t<�(k j j
k c,]i`2f¯{w\�a2ni\�`2\�j ks^Syik j k a|oºfSg�`2\ a2`2k \�{¯^Sjsq}f¯{w\�`�fZr \X^Sd�^Sd_l
\ Ûpa2\�d_l¶lZ\ a2\Xr¹a2k fwd¶a2f�js^Sd_l¶^S`2\X^wq�Ò Ö f¯�¼\�{w\�`Xt	a2niksq,lZfp\Xq
difSa�`2\XlZx_r \#a2ni\,k c,]4fw`ba0^Sd_r \,fSg¼Íw`2fwxid_lpÎ�y_^wqb\Xl�Ñ¥^Sd_l�\Xq|Î
]4\Xr ks^Sj j o¸di\ a|�¼fw`2� Ú c,\X^wqbxi`2\�c,\�dea0q�tª�(niksr0n°^S`2\�`2\Xçexik `2\Xl
a2f#{¯^Sj ksli^¯a2\�a2ni\�q2^¯a2\�j j k a2\�`2\ a2`2k \�{¯^Sjsq<^Sd_l}]i`2f¯{pkslZ\�^�c,fw`2\
r fwc,]ij \ a2\�]iksr¹a2xi`2\�fSg�a2ni\�d_^¯a2xi`2\�fSgªa2ni\%^S\�`2feqbfwjHÒ

àªf¯�<^S`0l´a2niksq�\�d_lè�¼\On_^�{w\�g�fZr x_qb\Xl@fwd@a2ni\¶lZ\�{w\�j Î
fw]ic,\�dea¶fSg;`2\ a2`2k \�{¯^Sj�^Sj Íwfw`2k a2nic�q�Ñ¥h�j \ Ûi^Sd_lZ`2f¯{?\ aº^SjHÒ
ÄXÓwÓwÓ y Ú g�fw`Ja2ni\ Þ xij a2k Î�é�k j a2\�`�Ý(fSa0^¯a2k diÍ��pn_^wlZf¯�(y_^Sd_l%Ý�^¯Î
lZk fwc,\ a2\�`�Ñ Þ é	Ý��ZÝ Ú Òvà<ni\8�w\�o�^wlZ{¯^Sdea0^SÍw\Xq%fSg�a2niksq#k dZÎ
q|a2`2xic,\�dea%^S`2\,k a0q%^SxZa2fwc�^¯a2\Xl¸fw]4\�`0^¯a2k fwd�^Sd_l¸`2\�js^¯a2k {w\�j o
j f¯�êr feq|a�^Sj j f¯�(k diÍ,a2ni\#r fwd_q|a2`2x_r¹a2k fwd�fSg�di\ a|�¼fw`2�Zq�Ò(à<niksq
a2fwÍw\ a2ni\�`%�(k a2nOa2ni\�k `�Íw`2f¯�(k diÍ8k dea2\�`2d_^¯a2k fwd_^Sj�x_qb\�c�^S�w\Xq
a2ni\ Þ é	Ý��ZÝ�^�]4fSa2\�dea2ks^Sj j o�k c,]4fw`ba0^Sdea�a2fpfwjJg�fw`�r j k c�^¯a2\
`2\Xqb\X^S`0r0nJÒ(à<ni\#^Sj Íwfw`2k a2nicë]i`2\Xqb\�dea2\Xl�k d�a2niksq�]_^S]4\�`�\�c#Î
]in_^wqbk ì�\Xq¼a2ni\�di\ a|�¼fw`2�}^S]i]ij ksr�^¯a2k fwd_q<fSg�a2niksq(k d_q|a2`2xic,\�deaXt
`0^¯a2ni\�`¼a2n_^Sd}g�fZr x_q<fwd8li^¯a0^#lZ\�`2k {w\Xl�g�`2fwcír�^Sc,]_^Sk Íwd_qvfw`
k dea2\�d_qbk {w\}fw]4\�`0^¯a2k fwdO]4\�`2k fZliq}Ñ�� æ mvq Ú �(ni\�`2\�^wlilZk a2k fwd_^Sj
r fw`2`2\�js^¯a2k {w\�c,\X^wqbxi`2\�c,\�dea0q�^S`2\�^�{¯^Sk js^Syij \wÒ(h�q�qbx_r0nJt_a2ni\
^Sj Íwfw`2k a2nicëksq�q|a2`2x_r¹a2xi`2\Xl�qbf�a2n_^¯a�dif�\ Ûpa2\�`2d_^SjJc,\X^wqbxi`2\ Î
c,\�dea0q�^S`2\�`2\Xçexik `2\Xl�g�fw`(a2ni\%`2\ a2`2k \�{¯^Sjsq%Ñ¥qbk d_r \�a2ni\�o8c�^�o
difSa;y4\¶^�{¯^Sk js^Syij \O^¯a¸^Sj j%di\ a|�¼fw`2�Fqbk a2\Xq Ú t%^Sd_lFa2ni\°k dZÎ
q|a2`2xic,\�deaXî q	r�^Sj k yi`0^¯a2k fwd�ksq	lZ\ a2\�`2c,k di\Xl#lZk `2\Xr¹a2j o�g�`2fwcêa2ni\
li^¯a0^it�\�j k c,k d_^¯a2k diÍºk d_q|a2`2xic,\�dea;lZf¯�(dea2k c,\¸g�fw`;r�^Sj k yi`0^¯Î
a2k fwdJÒ�à<niksq�j \X^wliq<a2f8^�c,fw`2\�nifwc,fwÍw\�di\�fwx_q�li^¯a0^�`2\Xr fw`0l
^Sd_l�]4fSa2\�dea2ks^Sj j o�`2\XlZx_r \Xq¼a2ni\�\ ÛZ]4\�d_qb\�fSg�di\ a|�¼fw`2�,fw]4\�`bÎ

^¯a2k fwd_q�Ò
à<ni\ Þ é	Ý��ZÝ´c�^S�w\Xq�]i`2\Xr ksqb\�qbk c�xij a0^Sdi\�fwx_q	c,\X^wqbxi`2\ Î

c,\�dea0q�fSg(a2ni\8lZk `2\Xr¹a,qbfwjs^S`�y4\X^Scï\ Ûpa2k d_r¹a2k fwd¶^Sd_l°nifw`2k Î
ì�fwdea0^SjilZk â�x_qb\(ã_xZÛ·te^¯avqbk Û#�<^�{w\�j \�diÍSa2n_q<Ñ�difwc,k d_^Sj j o�ð Ä�× t
×SÙwÙ t ßiÄ�× t ßpØ¯Ù tZñ Ø¯Ù ti^Sd_l Ó ð Ù dic Ú ^¯a(fwdi\�c,k dpxZa2\�k dea2\�`bÎ
{¯^Sjsq<a2ni`2fwxiÍwnifwxZa<a2ni\�li^�o¸Ñ�á�\Xqb\�j o ÄXÓ ñ ÔwÚ Ñ¥r¹g|Ò t Ö ^S`2`2ksqbfwd
\ a�^SjHÒ�Ñ ÄXÓwÓ ð Ú g�fw`�^�lZ\Xq2r `2k ]Za2k fwd;fSg�a2ni\#fw]4\�`0^¯a2k fwd_^Sj�lZ\ Î
a0^Sk jsq�t�^Sd_l°�Zr0nic,ksl�\ a�^SjHÒ¸Ñ ÄXÓwÓwÓeÚ g�fw`%r fwc,]_^S`2ksqbfwd��(k a2n
fSa2ni\�`�k d_q|a2`2xic,\�dea0q Ú Ò#ò¼\XqbkslZ\Xq��<^¯a2\�`�{¯^S]4fw`�^¯a Ó ð Ù dic�t
a2ni\(fSa2ni\�`	Íe^wqb\�fwx_q	^Sy_qbfw`2y4\�`0qª�(k a2nik d#a2ni\ Þ é	Ý��ZÝ�r0n_^SdZÎ
di\�jsq�^S`2\,~ æ�ó Ñ¥^¯a�ð Ä�× t ×SÙwÙ tJ^Sd_l ßiÄ�× dic Ú ^Sd_l æ�ô Ñ¥^¯a
×SÙwÙ t ßiÄ�× t�^Sd_l ßpØ¯Ù dic Ú Ò	h�\�`2feqbfwjsq·^Sd_l�Ý�^�opj \�k Íwn�q2r�^¯aba2\�`bÎ
k diÍ8r fwdea2`2k yixZa2\#^¯a2c,feqb]ini\�`2ksr�\ Ûpa2k d_r¹a2k fwd;k d¸^Sj j Þ é	Ý��ZÝ
r0n_^Sdidi\�jsq�Ò
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÷(ø¥ù4úªû¯üíý4þ¥ÿ�àvop]iksr�^Sj�fw]Za2ksr�^Sj�lZ\�]Za2n_q�fSg�^¯a2c,feqb]ini\�`2ksr
r fwd_q|a2k a2xi\�dea0q�k d,a2ni\ Þ é	Ý��ZÝ�qb]4\Xr¹a2`0^Sji`2\�Íwk fwdJÿ�Ý�^�opj \�k Íwn
Ñ¥^¯a ÄXÙiÄ�� Ò Ôw× c�y,]i`2\Xq2qbxi`2\ Ú¹Õ ^S\�`2feqbfwjsq��(k a2n������	� Ù�
 Ô ^Sd_l
Ù Ò × Ñ������� Ù�
 Ô t<��^Sc,c�^OlZksq|a2`2k yixZa2k fwd Ú ^Sd_l������ Ù�
 Ä
^¯a ×w×SÙ dic Õ ~ æ�ó Ñ Ô [�z r fwj xic,dO^Sc,fwxidea Ú¹Õ ^Sd_l¸fwì�fwdi\
Ñ �wÙwÙ [�z r fwj xic,d�^Sc,fwxidea Ú Ò�áO^¯a2\�`%{¯^S]4fw`%^Sd_l æ�ó Î æ�ó
^Sy_qbfw`2]Za2k fwd@^S`2\OdifSa;qbnif¯�(d@y4\Xr�^Sx_qb\�a2ni\�o@lZf�difSa;^¯gåÎ
g�\Xr¹avc,\X^wqbxi`2\�c,\�dea0q	k d Þ é	Ý��ZÝ´qb]4\Xr¹a2`0^Sjir0n_^Sdidi\�jsq�Ò	à<ni\
k d_q|a2`2xic,\�dea,qb]4\Xr¹a2`0^Sjv`2\Xqb]4fwd_qb\�g�xid_r¹a2k fwd_q�Ñ�k d¶^S`2yik a2`0^S`2o
xidik a0q Ú ^S`2\�lZ\�]iksr¹a2\Xl#g�fw`�a2ni\(Ï_`0q|a�Ï_{w\�r0n_^Sdidi\�jsq�Ñ�ð Ä�× Î�ñ Ø¯Ù
dic Ú Ò

�pk d_r \�a2ni\�`2\�ksqvdif��<^�o�a2f,r fwxi]ij \�a2ni\ Ó ð Ù dic r0n_^Sdidi\�j
c,\X^wqbxi`2\�c,\�dea0q(�(k a2n�a2ni\�ð Ä�× Î<ñ Ø¯Ù dic$c,\X^wqbxi`2\�c,\�dea0q�t
�¼\�j \X^�{w\(^Sj j4lZksq2r x_q2qbk fwd,fSg·�<^¯a2\�`�{¯^S]4fw`�a2f�^�js^¯a2\�`v]_^S]4\�`
^Sd_l}g�fZr x_q(fwd�a2ni\�Ï_`0q|a<Ï_{w\ Þ é	Ý��ZÝèr0n_^Sdidi\�jsq�Ò�àvop]iksr�^Sj
qb]4\Xr¹a2`0^Sjwfw]Za2ksr�^SjplZ\�]Za2n_qJg�fw`	~ æ�ó Ñ Þ \�`2k \�didi\v\ a	^SjHÒ ÄXÓwÓe× t
�Zr0nidi\�kslZ\�`�\ a�^SjHÒ ÄXÓ ñ ØSÚ ^Sd_l æ�ô ÑH�pni\ aba2j \ ÄXÓwÓpØ ti]i`2k {¯^¯a2\

Ô



r fwc,c�xidiksr�^¯a2k fwd Ú ^S`2\,qbnif¯�(d�k d°é�k Í_Ò Ä ^Sj fwdiÍ8�(k a2n�a2ni\
qb]4\Xr¹a2`0^Sj�\ Ûpa2k d_r¹a2k fwd�]i`2f¯{pkslZ\Xl�ypo´Ý�^�opj \�k Íwn�q2r�^¯aba2\�`2k diÍ
^Sd_l�^S\�`2feqbfwjsq�Òªh�\�`2feqbfwjpqb]4\Xr¹a2`0^Sjp\ Ûpa2k d_r¹a2k fwd#ksq�r�^Sjsr xijs^¯a2\Xl
Ñåg�fw`	Íwk {w\�d%`2\ g�`0^wr¹a2k {w\vk d_lZ\ Û�^Sd_l%]_^S`ba2ksr j \<qbk ì�\ Ú x_qbk diÍ Þ k \
a2ni\�fw`2owÒ�à<ni\#\ â�\Xr¹a0q�fSg�]_^S`ba2ksr j \�difwdZÎ�qb]ini\�`2ksr k a|o�^S`2\%di\ Î
Íwj \Xr¹a2\Xl�y4\Xr�^Sx_qb\�a2ni\�lZk â�\�`2\�d_r \%k d�a2ni\%\ Ûpa2k d_r¹a2k fwd¸r `2feq2q
qb\Xr¹a2k fwdOy4\ a|�¼\�\�dOdifwd_qb]ini\�`2ksr�^Sj�^Sd_l°qb]ini\�`2ksr�^Sj�]_^S`ba2ksr j \Xq
ksq<`2fwxiÍwnij o�� Ä�� Ñ Þ ksqbn_r0ni\�di�wf,\ a�^SjHÒ ÄXÓwÓpØSÚ Ò

à<npx_q�t¯]i`2f¯{pkslZ\Xl�a2n_^¯a	a2ni\(qb]4\Xr¹a2`0^Sjpfw]Za2ksr�^SjZlZ\�]Za2n_q�^S`2\
^wr�r xi`0^¯a2\�j o�c,\X^wqbxi`2\Xl·tXa2ni\vÏ_j a2\�`	`2\Xqb]4fwd_qb\�g�xid_r¹a2k fwd_q	^Sd_l
r�^Sj k yi`0^¯a2k fwd_qJ^S`2\�^wr�r xi`0^¯a2\�j o��pdif¯�(dJt�a2ni\�xidiksçexi\¼qb]4\Xr¹a2`0^Sj
qbk Íwd_^¯a2xi`2\vfSg_\X^wr0n#^¯a2c,feqb]ini\�`2ksrvr fwd_q|a2k a2xi\�dea	]4\�`2c,k a0q�a2ni\
`2\ a2`2k \�{¯^Sj	fSg¼li^Sk j o�a2k c,\�qb\�`2k \Xq�fSg¼^S\�`2feqbfwjªfw]Za2ksr�^Sj�lZ\�]Za2n
^Sd_l�\ â�\Xr¹a2k {w\,`0^wlZk x_q�tª^wq��¼\�j j�^wq�~ æ�ó ^Sd_l æ�ô r fwj xic,d
^Sc,fwxidea0q�ypo�^}{¯^S`2k \ a|o8fSg�a2\Xr0nidiksçexi\Xq#Ñ�\wÒ Í_Ò t�yi`2xZa2\�g�fw`0r \
j \X^wq|abÎ�q2çex_^S`2\Xq�Ïiaba2k diÍ;Ñ��ª^wr ksq<\ a�^SjHÒ ÄXÓwÓwßeÚbÚ Ò

é_^wr¹a2fw`0q�k dZã_xi\�d_r k diÍ´a2ni\ºr�^Sj k yi`0^¯a2k fwdèfSg}^�qbxidi]inifSÎ
a2fwc,\ a2\�`;k d_r j x_lZ\wÿFq|a0^Syik j k a|oFfSg#a2ni\OÏ_j a2\�`¸qb]4\Xr¹a2`0^Sj%`2\ Î
qb]4fwd_qb\�g�xid_r¹a2k fwdJt�Ï_j a2\�`�a2`0^Sd_qbc,ksq2qbk fwdJt�^Sd_l��pdif¯�(j \XlZÍw\
fSg�a2ni\#\ Ûpa2`0^¯a2\�`2`2\Xq|a2`2ks^Sjªqbfwjs^S`�qb]4\Xr¹a2`2xic!Ñ¥r¹g|Ò tJ�Zr0nic,ksl;\ a
^SjHÒ�Ñ ÄXÓwÓ ñ ÚbÚ Ò���Ûpa2\�d_qbk {w\�js^Sy4fw`0^¯a2fw`2o�`2\Xr�^Sj k yi`0^¯a2k fwd_q¼n_^�{w\
qbnif¯�(d�a2n_^¯a�a2ni\�qb]4\Xr¹a2`0^SjZ`2\Xqb]4fwd_qb\<fSg4a2ni\<Ï_j a2\�`0q�^S`2\(q|a0^¯Î
yij \�yixZa�a2n_^¯a8a2ni\�k `8a2`0^Sd_qbc,ksq2qbk fwdFr0n_^SdiÍw\Xq}�(k a2nFa2k c,\wt
ni\�d_r \�a2ni\8di\�\Xl°g�fw`,r�^Sj k yi`0^¯a2k fwdJÒ°�pk d_r \�a2ni\�`2\8^S`2\8r�^Sj Î
k yi`0^¯a2k fwdºksq2qbxi\Xq��(k a2n´q|a0^Sd_li^S`0l¶js^Sc,]_q;Ñ¥r¹g|Ò t Þ ksr0n_^Sjsqb�po
\ a�^SjHÒ ÄXÓwÓwßeÚ t_k a�ksq�]i`2\ g�\�`0^Syij \�a2f�lZ\ a2\�`2c,k di\%a2ni\�k d_q|a2`2xZÎ
c,\�dea�r�^Sj k yi`0^¯a2k fwd�g�`2fwcëa2ni\#c,\X^wqbxi`2\�c,\�dea0q�Ò�àª`0^wlZk a2k fwdZÎ
^Sj j owt�a2niksq�ksq�lZfwdi\#{pks^��ª^SdiÍwj \�o�`2\�Íw`2\Xq2qbk fwd;^¯a�nik Íwn�^Sj a2k Î
a2x_lZ\(qbk a2\Xq<Ñ¥r¹g|Ò t Ö fwj y4\�d�\ a�^SjHÒ ÄXÓwÓ ñ Õ �Zr0nic,ksl�\ a�^SjHÒ ÄXÓwÓpØ t
ÄXÓwÓ ñ Ú t�nif¯�¼\�{w\�`XtXqbk d_r \�Ï_j a2\�`Ja2`0^Sd_qbc,ksq2qbk fwd�r�^Sd%r0n_^SdiÍw\�^¯a
^Sdpo�a2k c,\�Ñ�kHÒ \wÒ tSy4\ a|�¼\�\�d�nik Íwn#^Sj a2k a2x_lZ\(r�^Sj k yi`0^¯a2k fwd_q Ú k a�ksq
]i`2\ g�\�`0^Syij \(a2f,lZ\�{w\�j fw]}^Sj a2\�`2d_^¯a2k {w\�a2\Xr0nidiksçexi\Xq�Ò æ di\�^S]ZÎ
]i`2fe^wr0n¸lZ\�{w\�j fw]4\Xl¸ypo Ö ^S`2`2ksqbfwd¸^Sd_l Þ ksr0n_^Sjsqb�po°Ñ ÄXÓwÓ ð Ú
ksq�a2f°^�{w\�`0^SÍw\,a2ni\�r�^Sj k yi`0^¯a2k fwd¶r fp\ ä}r k \�dea0q,lZ\ a2\�`2c,k di\Xl
g�`2fwc��ª^SdiÍwj \�oº^Sd_^Sj oZqbksq�f¯{w\�` ÔSÙ Î�ð Ù r j \X^S`�li^�oZq��(k a2nik d
^�`2fwxiÍwnij o � c,fwdea2nè�(k d_lZf¯�5a2f�lZ\ a2\�`2c,k di\�^Sdê^wr�r xZÎ
`0^¯a2\¸r�^Sj k yi`0^¯a2k fwdJÒ?m	fSa2\�dea2ks^Sj�a2k c,\ Î�lZ\�]4\�d_lZ\�dea�r0n_^SdiÍw\Xq
k dOÏ_j a2\�`�a2`0^Sd_qbc,ksq2qbk fwd�`2\Xçexik `2\#a2n_^¯a%a2ni\�r�^Sj k yi`0^¯a2k fwd�y4\
r0ni\Xr0�w\Xl#g�fw`v\�{w\�`2o#]4\�`2k fZl�fSgJfw]4\�`0^¯a2k fwdJÒ�uvfwc,]_^S`2ksqbfwd,fSg
^S\�`2feqbfwj�fw]Za2ksr�^Sj<lZ\�]Za2n_q�`2\ a2`2k \�{w\Xl¸g�`2fwcïqbfwjs^S`�`0^wlZk fwc,\ Î
a2\�`0q�ÑH�Zr0nic,kslè\ a�^SjHÒ ÄXÓwÓwÓeÚ r fwdZÏ_`2c,\XlFa2ni\¶^wr�r xi`0^wr o
fSg¼a2niksq�a|op]4\,fSg(r�^Sj k yi`0^¯a2k fwd�^S]i]i`2fe^wr0n;g�fw`�a2ni\ Þ é	Ý��ZÝ
a2ni`2fwxiÍwn�r fwc,]_^S`2ksqbfwd��(k a2nFk d_q|a2`2xic,\�dea0q�r�^Sj k yi`0^¯a2\Xl´^¯a
Þ ^Sxid_^��Jfe^iÒ

æ d_r \�a2ni\¶r�^Sj k yi`0^¯a2k fwd@ksq��pdif¯�(dJt�k a;ksq�]4feq2qbk yij \Oa2f
`2\ a2`2k \�{w\�^S\�`2feqbfwjv]i`2fw]4\�`ba2k \Xq#^Sd_l�r fwj xic,d¶Íe^wq#^Sc,fwxidea0q
g�`2fwc�a2ni\�qb]4\Xr¹a2`0^Sj�lZ\�]4\�d_lZ\�d_r \°fSg#a2ni\°c,\X^wqbxi`2\Xl@\ ÛpÎ
a2k d_r¹a2k fwdJÒ¼àª\Xr0nidiksçexi\Xq(n_^�{w\�y4\�\�d;lZ\�{w\�j fw]4\Xl}a2f�`2\ a2`2k \�{w\
^S\�`2feqbfwj(fw]Za2ksr�^Sj�lZ\�]Za2n_q�Ñ�\wÒ Í_Ò t�Ü�k diÍ¶^Sd_l´ò¼op`2di\ ÄXÓpØ¯ßeÚ
^Sd_l�^Sd#\Xq|a2k c�^¯a2k fwd�fSg�^S\�`2feqbfwjw]_^S`ba2ksr j \<qbk ì�\¼y_^wqb\Xl%fwd�a2ni\
qb]4\Xr¹a2`0^Sj4lZ\�]4\�d_lZ\�d_r \�fSgª^S\�`2feqbfwjZ\ Ûpa2k d_r¹a2k fwd�Ñ¥Ü�k diÍ%\ a<^SjHÒ

ÄXÓpØ ñ Õ �ª^wr ksq�\ a�^SjHÒ ÄXÓwÓwßeÚ Ò�[�k `2\Xr¹a�^Sd_l�lZk â�x_qb\�`0^¯a2k feq
n_^�{w\�y4\�\�d�x_qb\Xl}a2f#lZ\ a2\�`2c,k di\�^S\�`2feqbfwj4qbk diÍwj \�q2r�^¯aba2\�`2k diÍ
^Sj y4\XlZf#^wq��¼\�j j�^wqvqbxi`bg¥^wr \�^Sj y4\XlZf8Ñ Ö \�`2c�^Sd}\ a<^SjHÒ ÄXÓpØS× t
Ü�k diÍ ÄXÓpØ¯ÓeÚ Ò�h�j a2\�`2d_^¯a2k {w\�j owtJ^S\�`2feqbfwjªfw]Za2ksr�^Sj�lZ\�]Za2n�r�^Sd
y4\�lZ\ a2\�`2c,k di\Xl�g�`2fwc$a2ni\�lZk `2\Xr¹a�a2f�lZk â�x_qb\,`0^¯a2k f�xid_lZ\�`
r \�`ba0^Sk d�^wq2qbxic,]Za2k fwd_q	fSgJ^S\�`2feqbfwjZ^Sy_qbfw`2]Za2k fwd,^Sd_l,qbxi`bg¥^wr \
^Sj y4\XlZf¸Ñ æ î ~�\�k j j�\ a�^SjHÒ ÄXÓ ñ ÓeÚ tinif¯�¼\�{w\�`XtZa2ni\�qb\�d_qbk a2k {pk a|o
fSg�a2ni\Xqb\#`2\ a2`2k \�{¯^Sjsq�a2f�c,fZlZ\�j k diÍ�^wq2qbxic,]Za2k fwd_q�di\�\Xliq�a2f
y4\�q|a2x_lZk \Xl�k d,fw`0lZ\�`�a2f�\Xq|a2k c�^¯a2\¼a2ni\�^wr�r xi`0^wr o�fSg_a2ni\(`2\ Î
a2`2k \�{¯^Sjp]i`2fZlZx_r¹aXÒ	à<ni\(^wlZ{¯^Sdea0^SÍw\¼fSgia2ni\(js^¯aba2\�`�^S]i]i`2fe^wr0n
ksq¼a2n_^¯a�dif}r�^Sj k yi`0^¯a2k fwd�ksq<`2\Xçexik `2\Xl·Ò

��d¶fwxi`,^S]i]i`2fe^wr0nJt��¼\8x_qb\�a2ni\�lZk `2\Xr¹a,a2fOlZk â�x_qb\8`0^¯Î
a2k feq�^wq�^Sdºk d_lZ\�]4\�d_lZ\�dea�qbfwxi`0r \8fSg�k dZg�fw`2c�^¯a2k fwdèÑ¥qbk d_r \
y4fSa2n�çex_^Sdea2k a2k \Xq�^S`2\<c,\X^wqbxi`2\Xl%�(k a2n#a2ni\�q2^Sc,\(lZ\ a2\Xr¹a2fw` Ú
�(k a2n��(niksr0n�a2f�r fw`2`2\Xr¹a<a2ni\�lZk `2\Xr¹a�y4\X^Scëfw]Za2ksr�^SjªlZ\�]Za2nJÒ
h�j a2\�`2d_^¯a2k {w\<r�^Sj k yi`0^¯a2k fwd%a2\Xr0nidiksçexi\Xq	x_qbk diÍ�lZk â�x_qb\(`0^wlZks^¯Î
a2k fwd,n_^�{w\¼y4\�\�d�lZ\�{w\�j fw]4\Xl�ypo�à�^Sd_^S�¯^�\ av^SjHÒ<Ñ ÄXÓwÓwßeÚ ^Sd_l
x_qb\Xl#ypo#~�^S�¯^¯Ð|k c�^�\ a¼^SjHÒ<Ñ ÄXÓwÓwßeÚ g�fw`	a2ni\�r�^wqb\<�(ni\�`2\<a2ni\
^SdiÍwxijs^S`�lZ\�]4\�d_lZ\�d_r \¼fSgZa2ni\<qbfwjs^S`ªk dea2\�d_qbk a|o�ksqªc,\X^wqbxi`2\Xl·Ò

��d�a2niksq}]_^S]4\�`}�¼\�]i`2\Xqb\�dea�^Sd�^Sj Íwfw`2k a2nic�a2n_^¯a�]i`2fSÎ
{pkslZ\Xq(`2\ a2`2k \�{¯^Sj·fSg�^S\�`2feqbfwj�]i`2fw]4\�`ba2k \Xq�^Sd_l�~ æ�ó ^Sd_l æ�ô
r fwj xic,dO^Sc,fwxidea0q�a2fwÍw\ a2ni\�`��(k a2n¸a2ni\}qbk c�xij a0^Sdi\�fwx_q�lZ\ Î
a2\�`2c,k d_^¯a2k fwdOfSg¼a2ni\}k d_q|a2`2xic,\�dea#r�^Sj k yi`0^¯a2k fwdOr fwd_q|a0^Sdea0q�Ò
à<ni\�^Sj Íwfw`2k a2nic r fwd_qbksq|a0qvfSgJa|�¼f#y_^wqbksr�q|a2\�]_q�ÿ(Ñ Ä�Ú r fwd_qbksq|Î
a2\�d_r o}y4\ a|�¼\�\�d8a2ni\�lZk `2\Xr¹a(difw`2c�^SjJ^Sd_l8lZk â�x_qb\�nifw`2k ì�fwdZÎ
a0^Sj�c,\X^wqbxi`2\�c,\�dea0q�k d�a2ni\�Ïigåa2n�Ñ¥ñ Ø¯Ù dic Ú r0n_^Sdidi\�j�^Sd_l
Ñ ÔwÚ ^�`2\�Íw`2\Xq2qbk fwd%a2\Xr0nidiksçexi\(a2f�`2\ a2`2k \�{w\�li^Sk j o%a2k c,\�qb\�`2k \Xq
fSg<r fwj xic,d�c,\X^Sd°^S\�`2feqbfwj�]_^S`ba2ksr j \,qbk ì�\wtª^S\�`2feqbfwj	fw]Za2ksr�^Sj
lZ\�]Za2n%k d%^Sj jer0n_^Sdidi\�jsq�t�~ æ�ó ^Sd_l�fwì�fwdi\�r fwj xic,d%^Sc,fwxidea0q
a2fwÍw\ a2ni\�`(�(k a2n�r�^Sj k yi`0^¯a2k fwd�fSg�a2ni\�Ï_`0q|a<g�fwxi`�r0n_^Sdidi\�jsq�Ò

��d8a2ni\�g�fwj j f¯�(k diÍ�qb\Xr¹a2k fwd_q(�¼\�]i`2\Xqb\�dea�fwxi`�^Sj Íwfw`2k a2nic
ÑH�p\Xr¹a2k fwd ÔwÚ ^Sd_l;r fwc,]_^S`2\�a2ni\#`2\Xqbxij a0q�fSgvfwxi`�`2\ a2`2k \�{¯^Sjsq
�(k a2n,fSa2ni\�`�c,\X^wqbxi`2\�c,\�dea0q<ÑH�p\Xr¹a2k fwd �eÚ Ò	é�k d_^Sj j owtS�¼\(lZksq|Î
r x_q2q�a2ni\�r xi`2`2\�dea%q|a0^¯a2x_q�fSg(fwxi`�`2\ a2`2k \�{¯^Sjv^Sj Íwfw`2k a2nic ^wq
�¼\�j jv^wq�r xi`2`2\�dea�^S]i]ij ksr�^¯a2k fwd_q�Ò�h�lilZk a2k fwd_^Sjv^Sd_^Sj oZqbksq�`2\ Î
qbxij a0q�^S`2\�]i`2\Xqb\�dea2\Xl8k d�fwxi`�r fwc,]_^Sdik fwd�]_^S]4\�`%Ñ¥h�j \ Ûi^SdZÎ
lZ`2f¯{�\ a�^SjHÒ ÔSÙwÙiÄ�Ú Ò

�<Æ �"! ��#�É(Ê
à<ni\�Ï_`0q|a8q|a2\�]´k d´fwxi`�^Sj Íwfw`2k a2nic�r fwd_qbksq|a0q�fSg�x_qbk diÍ

a2ni\¸r fwd_qbksq|a2\�d_r o�y4\ a|�¼\�\�d�a2ni\¸lZk `2\Xr¹a}difw`2c�^Sj�^Sd_l´lZk gåÎ
g�x_qb\vnifw`2k ì�fwdea0^SjSc,\X^wqbxi`2\�c,\�dea0qJk d�a2ni\vÏigåa2n#r0n_^Sdidi\�j4Ñ¥ñ Ø¯Ù
dic Ú a2f�lZ\ a2\�`2c,k di\#a2ni\}^S\�`2feqbfwj�fw]Za2ksr�^Sj�lZ\�]Za2n°^Sd_l�r�^Sj Î
k yi`0^¯a2k fwd´r fwd_q|a0^Sdea�g�fw`�a2niksq�r0n_^Sdidi\�jHÒèà<niksq�r0n_^Sdidi\�j�ksq
fw]Za2k c�^SjZg�fw`�a2niksq�]ixi`2]4feqb\�qbk d_r \<a2ni\�\ Ûpa2k d_r¹a2k fwd}qbfwxi`0r \<ksq
]i`2k c�^S`2k j o�^S\�`2feqbfwj¯�(k a2n%j k aba2j \¼r fwdea2`2k yixZa2k fwd�g�`2fwc@Íe^wqb\�fwx_q
^Sy_qbfw`2y4\�`0q�Ò �pk d_r \¸a2ni\OlZk `2\Xr¹a�^Sd_lFlZk â�x_qb\�k `2`0^wlZks^Sd_r \Xq
^S`2\�c,\X^wqbxi`2\Xl��(k a2n¶a2ni\�q2^Sc,\8lZ\ a2\Xr¹a2fw`#a2ni\�lZk â�\�`2\�d_r \
y4\ a|�¼\�\�dºa2ni\;fw]Za2ksr�^Sj�lZ\�]Za2n�lZ\�`2k {w\Xl�g�`2fwc!a2ni\;xid_r�^Sj k Î
yi`0^¯a2\XlºlZk `2\Xr¹a�y4\X^Sc!c,\X^wqbxi`2\�c,\�dea�^Sd_l�a2n_^¯a}k dp{w\�`ba2\Xl
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÷(ø¥ù4úªû¯ü.-·þ¥ÿ%Ñ¥^ Ú �ª^SdiÍwj \�o8]ij fSa�g�fw`�a2ni\,ñ Ø¯Ù dic5r0n_^Sdidi\�j	li^¯a0^}fwyZa0^Sk di\Xl�fwd æ r¹a2fwy4\�` Ä t ÄXÓwÓwß k d�~(�%u Õ Ñ�y Ú k d_r fwd_r j x_qbk {w\�ª^SdiÍwj \�o�]ij fSa(g�fw`<a2ni\%q2^Sc,\�r0n_^Sdidi\�jJ^Sd_l�qbk a2\�ÑH�p\�]Za2\�c�y4\�` Ô t ÄXÓwÓwßeÚ Ò

g�`2fwcïa2ni\�r�^Sj k yi`0^¯a2k fwdZÎ�k d_lZ\�]4\�d_lZ\�dea,`0^¯a2k f¸fSg�a2ni\�lZk `2\Xr¹a
^Sd_l,lZk â�x_qb\(k dea2\�d_qbk a2k \Xq�ksq�r fwd_qbkslZ\�`2\Xl%a2ni\�r�^Sj k yi`0^¯a2k fwd#\ gåÎ
g�\Xr¹aXÒ;à<ni\�\ â�\Xr¹a#fSg<a2ni\�qbfSÎ�r�^Sj j \Xl0/2r j \X^S`bÎ�qb�po¸lZk `2\Xr¹a%a2f
lZk â�x_qb\%lZksq2r `2\�]_^Sd_r o21itZ^Sd�f¯{w\�`2\Xq|a2k c�^¯a2k fwd�fSgªa2ni\�lZk â�x_qb\
k `2`0^wlZks^Sd_r \�ypo�`0^wlZks^¯a2k {w\�a2`0^Sd_q|g�\�`�c,fZlZ\�jsq}a2n_^¯a8x_qb\�^wq
k di]ixZa0q�a2ni\�fw]Za2ksr�^Sj�]_^S`0^Sc,\ a2\�`0q�fwyZa0^Sk di\Xl¸g�`2fwc a2ni\�lZk Î
`2\Xr¹a#y4\X^Scïc,\X^wqbxi`2\�c,\�dea0q�Ñ¥r¹g|Ò t Ö ^Sj a2nifw`2\�\ a,^SjHÒ ÄXÓwÓ ñ Õ
Ö ^Sj a2nifw`2\;^Sd_l´�Zr0np�<^S`ba2ì ÔSÙwÙwÙeÚ fwdºa2niksq�]i`2fZr \XlZxi`2\�`2\ Î
çexik `2\Xq(qbfwc,\�c,fZlZk Ï4r�^¯a2k fwd_q(^wq(lZ\Xq2r `2k y4\Xl�y4\�j f¯��Ò

à<ni\(qb\Xr fwd_l#q|a2\�],r fwd_qbksq|a0q	fSg4x_qbk diÍ�^�`2\�Íw`2\Xq2qbk fwd�a2\Xr0nZÎ
diksçexi\;a2f¶`2\ a2`2k \�{w\;li^Sk j oºa2k c,\Oqb\�`2k \Xq�fSg�r fwj xic,d�c,\X^Sd
^S\�`2feqbfwjp]_^S`ba2ksr j \�qbk ì�\wte^S\�`2feqbfwjpfw]Za2ksr�^Sj_lZ\�]Za2n}k d}^Sj j_r0n_^SdZÎ
di\�jsq�t4~ æ�ó t4^Sd_l�fwì�fwdi\%r fwj xic,d;^Sc,fwxidea0q<a2fwÍw\ a2ni\�`��(k a2n
a2ni\8r�^Sj k yi`0^¯a2k fwd°r fwd_q|a0^Sdea0q�g�fw`%a2ni\}Ï_`0q|a�g�fwxi`#r0n_^Sdidi\�jsq�Ò
à<ni\�]i`2k c�^S`2o�^wlZ{¯^Sdea0^SÍw\Xq�fSgea2niksqª^S]i]i`2fe^wr0n�^S`2\	a2ni\vqb]4\Xr¹Î
a2`0^Sj�r fwd_qbksq|a2\�d_r o�fSg	a2ni\#r�^Sj k yi`0^¯a2k fwd�]i`2fZr \XlZxi`2\%^Sd_l8a2ni\
r fwxi]ij k diÍ,fSg�a2ni\%r�^Sj k yi`0^¯a2k fwd8^Sd_l�`2\ a2`2k \�{¯^Sj·]i`2fZr \Xq2qb\Xq�Ò-·þ¥ý4þ43 $�5 ø�6�798;:Xø�8<7 5

à<ni\%lZk `2\Xr¹a�qbfwjs^S`<y4\X^Scík `2`0^wlZks^Sd_r \�c,\X^wqbxi`2\Xl�ypo}a2ni\
Þ é	Ý��ZÝF^¯a¼\X^wr0n�a2k c,\�q|a2\�]�k d�=�>�?#qb]4\Xr¹a2`0^Sj�r0n_^Sdidi\�j4r�^Sd
y4\�`2\�]i`2\Xqb\�dea2\Xl}k d8a2ni\�g�fw`2c�ÿ

@BA9�DCEAF@HGA \ ÛZ]JILK ��AMON�P Ñ Ä�Ú

�(ni\�`2\ M ksqªa2ni\¼k dp{w\�`0qb\vfSgZa2ni\(^Sk `2c�^wq2qvÑ�\Xq2qb\�dea2ks^Sj j o�\Xçex_^Sj
a2f�a2ni\�r feqbk di\¼fSg4a2ni\(qbfwjs^S`	ì�\�dik a2n�^SdiÍwj \ Ú tQ��A�ksq�a2ni\�^¯a2c,fSÎ
qb]ini\�`2ksr�r fwj xic,dO\ Ûpa2k d_r¹a2k fwdOfw]Za2ksr�^Sj�lZ\�]Za2n�r fw`2`2\Xqb]4fwd_lpÎ
k diÍ�a2f�a2ni\R= >�? r0n_^Sdidi\�jZ^Sd_lS@ GA ^S`2\va2ni\(à æ h�qbfwjs^S`�k dea2\�dZÎ
qbk a2k \Xq�Ò,à<niksq�c,\X^Sd_q�a2n_^¯a��¼\#a0^S�w\�a2ni\,js^Sc,]Or�^Sj k yi`0^¯a2\Xl

k dea2\�d_qbk a2k \Xq<^Sd_l�lZ\ a2\�`2c,k di\�r fw`2`2\Xr¹a2k fwd,g¥^wr¹a2fw`0qRCEA�a2f�a2ni\
r�^Sj k yi`0^¯a2k fwd�x_qb\Xl·Ò¶à<ni\8fw`2k Íwk d_^Sj�Ñ�js^Sc,] Ú r�^Sj k yi`0^¯a2k fwd�ksq
x_qb\Xl�fwdij o�g�fw`�^<`2fwxiÍwn�r fwdp{w\�`0qbk fwd�fSgir fwxidea0qJk dea2f(á´c�T ó Ò

à<ni\�fw]Za2ksr�^Sj4lZ\�]Za2n_q���A�r�^Sd}y4\�\ ÛZ]i`2\Xq2qb\Xl#g�`2fwc�Ñ Ä�Ú ^wq

��A9�UK�j dJI @BA@ GA N4V M KXWBA M 
 Ñ ÔwÚ

Ö \�`2\��¼\�k dea2`2fZlZx_r \�a2ni\�difSa0^¯a2k fwdWBA9�UK�j dYCEA 
 Ñ �eÚ
��d�a2ni\�g�fwj j f¯�(k diÍ��¼\�x_qb\,a2ni\,a2\�`2cZ/2r�^Sj k yi`0^¯a2k fwdOr fp\ ä,Î
r k \�dea0q[1�g�fw`<a2ni\%r fp\ ä}r k \�dea0q\WBAbÒ

á�\��(k j je^Sjsqbf(x_qb\�a2ni\�difSa0^¯a2k fwd�]��AZg�fw`·a2ni\vxid_r�^Sj k yi`0^¯a2\Xl
fw]Za2ksr�^SjJlZ\�]Za2n_q�ÿ

]��A9�^K�j d	I @BA@ GA N_V M �4��A<`.WBA M 
 Ñ�ð Ú

��d�a2niksq(difSa0^¯a2k fwd�^S�ª^SdiÍwj \�o�]ij fSa�ksq¼a2ni\�]ij fSa(fSga]��Acb M {Zq�Ò
^Sk `2c�^wq2q}Ñ Ä b M Ú Òd��Ûi^Sc,]ij \}fSg�qbx_r0n°]ij fSa0q#^S`2\�qbnif¯�(d°k d
é�k Í_Ò Ô Ò�ò¼o%^wq2qbxic,k diÍ�q|a0^Syik j k a|o�fSg;�,lZxi`2k diÍ�a2ni\<c,fw`2dik diÍ
^Sd_l¸^¯gåa2\�`2difpfwd�]4\�`2k fZliq��(k a2n�^Sk `2c�^wq2qb\Xq�nik Íwni\�`�a2n_^Sd Ô t
^Sd_l8^S]i]i`2f�ÛZk c�^¯a2k diÍ�a2ni\%r xi`2{w\Xqvk d�é�k Í_Ò Ô �(k a2n�q|a2`0^Sk Íwnea
j k di\Xq�g�fw`}a2ni\Xqb\¸]4\�`2k fZliq�t(\Xq|a2k c�^¯a2\Xq}fSg�a2ni\¸r�^Sj k yi`0^¯a2k fwd
r fp\ ä}r k \�deaeWBA�r�^Sd8y4\�fwyZa0^Sk di\Xl�^wqva2ni\�k dea2\�`0r \�]Za0q<fSg�a2ni\
r fw`2`2\Xqb]4fwd_lZk diÍ¸j k di\Xq�Ò Ö f¯�¼\�{w\�`Xt��(ni\�d�^S\�`2feqbfwj¼fw]Za2ksr�^Sj
lZ\�]Za2n�r0n_^SdiÍw\Xq�Ñ¥é�k Í_Ò Ô y Ú a2ni\E�ª^SdiÍwj \�o�a2\Xr0nidiksçexi\vr�^SdidifSa
y4\�x_qb\Xl�a2f�lZ\ a2\�`2c,k di\�a2ni\%r�^Sj k yi`0^¯a2k fwdJÒ

à<ni\,r fwdea2`2k yixZa2k fwd;fSg�a2ni\,Ý�^�opj \�k Íwn¸q2r�^¯aba2\�`2k diÍ�ksq�^wr¹Î

ð



r xi`0^¯a2\�j o}�pdif¯�(dJÒ	á�\�x_qb\wÿ��f(ÑFg Ú � Ù�
 ÙwÙ ñ ×SßwÓ g T<h Ñ Ä ` Ù�
 ÙiÄwÄ�� g T ó ` Ù�
 ÙwÙwÙiÄ�� g T<h Újii G PÑ ×wÚ
�(ni\�`2\�g¶ksq�a2ni\8�<^�{w\�j \�diÍSa2nOk d M c�t i ksq#^¯a2c,feqb]ini\�`2ksr
]i`2\Xq2qbxi`2\�k d�c�yJt i G � ÄXÙiÄ���
 Ôw× c�y%ksqªa2ni\<q|a0^Sd_li^S`0l�]i`2\Xq|Î
qbxi`2\�Ñ Ö ^Sd_qb\�d�^Sd_l�àª`0^�{pksq ÄXÓpØ ð Ú a2f�`2\�c,f¯{w\	a2ni\¼Ý�^�opj \�k Íwn
r fwdea2`2k yixZa2k fwd#g�`2fwc�\X^wr0n,r0n_^Sdidi\�jiy4\ g�fw`2\(�¼\(y4\�Íwk dJÒ	à<niksq
g�fw`2c�xijs^�n_^wq�y4\�\�d�qbnif¯�(d;a2f�]i`2fZlZx_r \#ÍwfpfZl;^SÍw`2\�\�c,\�dea
�(k a2n�\ Ûi^wr¹a%r�^Sjsr xijs^¯a2k fwd_q#Ñ¥àª\�k j j \ a ÄXÓwÓwÙeÚ ^Sd_l¸y4\�r fwd_qbksq|Î
a2\�deav�(k a2n,a2ni\�`2\Xqbxij a0q�fSg·ò¼fZlZn_^Sk di\�\ a¼^SjHÒ<Ñ ÄXÓwÓwÓeÚ g�fw`�a2ni\
qb]4\Xr¹a2`0^Sjv`0^SdiÍw\�fSg(k dea2\�`2\Xq|aXÒ;à<npx_q�t�k d°a2ni\}g�fwj j f¯�(k diÍk]��A
`2\ g�\�`0q�a2f;fw]Za2ksr�^Sj¼lZ\�]Za2n_q��(k a2n°a2ni\8Ý�^�opj \�k Íwn�r fwdea2`2k yixZÎ
a2k fwd�qbxiyZa2`0^wr¹a2\Xl·Ò

é�k d_^Sj j owt¯k a�ksq	di\Xr \Xq2q2^S`2o�a2f�qb\�j \Xr¹a�a2ni\(li^¯a0^�fw`	li^¯a0^�k dZÎ
a2\�`2{¯^Sjia2n_^¯avksq¼^S]i]i`2fw]i`2ks^¯a2\¼g�fw`¼^Sd_^Sj oZqbksq�Òªá´nik j \��¼\�n_^�{w\
lZ\�{w\�j fw]4\Xl�qb\�{w\�`0^Sj¼^SxZa2fwc�^¯a2\Xl¶r j fwx_l�q2r `2\�\�dik diÍ¸]i`2fZr \ Î
lZxi`2\Xq�t�y_^wqb\XlOfwdOa2ni\�qb]4\Xr¹a2`0^Sjvy4\�n_^�{pk fw`�^Sd_l�a2\�c,]4fw`0^Sj
{¯^S`2ks^Syik j k a|o�fSg¼r j fwx_l;\ Ûpa2k d_r¹a2k fwdJtJ�¼\�n_^�{w\�c�^Sdpx_^Sj j o;qb\ Î
j \Xr¹a2\Xl�a2ni\%r j \X^S`(k dea2\�`2{¯^Sjsq<fwd�]_^S`ba2ks^Sj j o}r j fwx_lZo8li^�oZq¼g�fw`
a2niksqv^Sd_^Sj oZqbksq	x_qbk diÍ�^Sd,k dea2\�`0^wr¹a2k {w\(]i`2fwÍw`0^Scèa2n_^¯a¼^Sj j f¯��q
x_q¼a2f,\XlZk a<a2ni\�li^¯a0^#k dea2\�`2{¯^Sj4a2f,\�d_qbxi`2\�a2n_^¯a��¼\�^S`2\�difSa
k d_r j x_lZk diÍ,a2nik d�r k `2`2x_q�Ò

æ d_r \��¼\�n_^�{w\�qb\�j \Xr¹a2\Xl�a2ni\%li^¯a0^,k dea2\�`2{¯^Sj�g�fw`�^Sd_^Sj oeÎ
qbksq��¼\¼]i`2fZr \�\Xl��(k a2n�a2ni\¼`2\ a2`2k \�{¯^SjZ^Sj Íwfw`2k a2nicè�(niksr0n#r fwdZÎ
qbksq|a0q�fSg�a2ni\�g�fwj j f¯�(k diÍ8q|a2\�]_q�ÿ#Ñ Ä�Ú lZ\ a2\�`2c,k d_^¯a2k fwd¸fSg�a2ni\
r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea�^Sd_l#^S\�`2feqbfwjwfw]Za2ksr�^SjZlZ\�]Za2n,k d�a2ni\
Ïigåa2n�r0n_^Sdidi\�j4Ñ¥ñ Ø¯Ù dic Ú tiÑ ÔwÚ ^Sd_^Sj oea2ksr�^Sjeqbfwj xZa2k fwd�fSgi^�qboZq|Î
a2\�c�fSg4j k di\X^S`(Ñ�k d,^S\�`2feqbfwjwfw]Za2ksr�^SjilZ\�]Za2n,^Sd_l�Íe^wq�r fwj xic,d
^Sc,fwxidea0q Ú \Xçex_^¯a2k fwd_q�a2f#`2\ a2`2k \�{w\(a2ni\�^S\�`2feqbfwj4qbk ì�\�lZksq|a2`2k Î
yixZa2k fwd�]_^S`0^Sc,\ a2\�`0q<^Sd_l8a2ni\�^S\�`2feqbfwj�fw]Za2ksr�^SjªlZ\�]Za2n_q(g�fw`
^Sj j	Ï_{w\,r0n_^Sdidi\�jsq�tvÑ �eÚ `2\ a2`2k \�{¯^Sj	fSgva2ni\}~ æ�ó ^Sd_l¸fwì�fwdi\
r fwj xic,d¸^Sc,fwxidea0q#Ñåa2fwÍw\ a2ni\�`��(k a2n;a2ni\#r�^Sj k yi`0^¯a2k fwd;r fp\ gåÎ
Ï4r k \�dea0q�k d¶a2ni\�Ï_`0q|a�a|�¼fOr0n_^Sdidi\�jsq Ú t<^Sd_lèÑ�ð Ú lZ\ a2\�`2c,k Î
d_^¯a2k fwd°fSg<a2ni\8r�^Sj k yi`0^¯a2k fwd°r fp\ ä}r k \�dea0q�k d°a2ni\}Ï_`0q|a�Ï_{w\
r0n_^Sdidi\�jsq�Ò-·þl-·þDm $�n ø + û $ :Xø�8<7´ú 5 ø�7�ùpo�ø�û¯üq6Q:�:�8�o�ørvú 5 ü�û $ :Xø�8 5$ 79o4o�üs:Xüeû�t�ø�7 $ :Xø�8<7u8<vYwyx;zp79t{6}| $ 797�ü n 8;~9:Xø�6 $�no�üs~9:�|

[�k `2\Xr¹a	a2f%lZk â�x_qb\(`0^¯a2k feq�]i`2\Xqb\�dea�^�qbfwxi`0r \<fSg4k dZg�fw`2c�^¯Î
a2k fwd;a2n_^¯a�ksq�k d_lZ\�]4\�d_lZ\�dea%fSgvk d_q|a2`2xic,\�dea0^Sj�r�^Sj k yi`0^¯a2k fwdJt
]i`2f¯{pkslZ\Xl;a2n_^¯a%y4fSa2nOa2ni\�lZk `2\Xr¹a%^Sd_lOlZk â�x_qb\}k dea2\�d_qbk a2k \Xq
^S`2\�c,\X^wqbxi`2\Xl��(k a2n´a2ni\¸q2^Sc,\¸lZ\ a2\Xr¹a2fw`XÒ�à<ni\�g�fwj j f¯�<Î
k diÍ�g¥^wr¹a2fw`0q�r fwdea2`2k yixZa2\�a2f�a2ni\�lZk â�x_qb\�`0^wlZks^¯a2k fwd�xid_lZ\�`
r j fwx_l´g�`2\�\Or fwd_lZk a2k fwd_q�ÿº^S\�`2feqbfwj�fw]Za2ksr�^Sj�lZ\�]Za2nJt�]_^S`ba2k Î
r j \�qbk ì�\wt�^Sd_l°qbk diÍwj \�q2r�^¯aba2\�`2k diÍ;^Sj y4\XlZf¸^wq%�¼\�j j¼^wq�qbxi`bÎ
g¥^wr \8^Sj y4\XlZf�^Sd_l�Ý�^�opj \�k Íwn�q2r�^¯aba2\�`2k diÍ_Ò¸��d�a2ni\�r�^wqb\}fSg
^Sy_qbfw`2yik diÍ�^S\�`2feqbfwjHt4k a0q�{w\�`ba2ksr�^Sj�]i`2fSÏ_j \�ksq�k c,]4fw`ba0^Sdea�^wq
�¼\�j jHÒ���^S`2ks^¯a2k fwd_q�fSgv`2\X^Sj�]_^S`ba�fSg�a2ni\,^S\�`2feqbfwjª`2\ g�`0^wr¹a2k {w\
k d_lZ\ Û��(k a2nik d¸^,a|op]iksr�^SjJd_^¯a2xi`0^Sjª`0^SdiÍw\}Ñ Ä Ò � Î Ä Ò ßeÚ lZf}difSa

]ijs^�oO^;qbk Íwdik Ï4r�^Sdea%`2fwj \;Ñ¥Ü�k diÍ¸^Sd_l Ö \�`2c�^Sd ÄXÓpØ¯ÓeÚ Ò���d
fwxi`�^Sj Íwfw`2k a2nic �¼\}`2\Xq|a2`2ksr¹a%fwxi`�x_qb\}fSg<a2ni\�lZk â�x_qb\}ã_xZÛ
c,\X^wqbxi`2\�c,\�dea0q�a2f%a2ni\�ñ Ø¯Ù dic r0n_^Sdidi\�j4qbk d_r \�a2niksqvksq�a2ni\
fwdij o�r0n_^Sdidi\�j�difSa8difSa0^Syij o�^¯â�\Xr¹a2\Xl´ypoºfwì�fwdi\¸^Sd_l<��fw`
~ æ�ó ^Sy_qbfw`2]Za2k fwdJtini\�d_r \�a2ni\#lZk â�x_qb\�k dea2\�d_qbk a|o�lZfp\Xq�difSa
lZ\�]4\�d_l�fwd}a2ni\�xidi�pdif¯�(d}{w\�`ba2ksr�^Sj�lZksq|a2`2k yixZa2k fwd8fSgJa2ni\Xqb\
Íe^wqb\Xq�Ò
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÷(ø¥ù4úªû¯ü"�Jþ¥ÿ æ ]Za2ksr�^Sj;lZ\�]Za2n_q�^¯a�ñ Ø¯Ù dic Ñ��wxidi\ Ø t
ÄXÓwÓwß tZ~(�%u Ú Ò4�pfwj ksl�r xi`2{w\�lZ\�]iksr¹a0q(xid_r�^Sj k yi`0^¯a2\Xl�fw]Za2ksr�^Sj
lZ\�]Za2n%g�`2fwc�lZk `2\Xr¹a	y4\X^Sc�Ò�u¼^Sj k yi`0^¯a2k fwd%k d_lZ\�]4\�d_lZ\�dea	yixZa
qbc,fpfSa2ni\�di\Xl�fw]Za2ksr�^Sj_lZ\�]Za2n#g�`2fwc�lZk `2\Xr¹a�a2f�lZk â�x_qb\(`0^¯a2k f_t
k dp{w\�`ba2\Xl�xid_lZ\�`�^wq2qbxic,]Za2k fwd�fSgZa2ni\vÍw`2fwxid_l�^Sj y4\XlZf�y4\�k diÍ
�(k a2nik d ÄXÙ a2f ×SÙq� ksq�qbnif¯�(d;ypo�a2ni\�qbn_^wlZ\Xl¸^S`2\X^iÒ�à<ni\
fw]Za2ksr�^Sj	lZ\�]Za2n¸r fw`2`2\Xr ]4fwd_lZk diÍ,a2f}a2ni\#Íw`2fwxid_l�^Sj y4\XlZf}fSg�wÙq� ksq	]ij fSaba2\Xl,^wq	^�li^wqbni\Xl#r xi`2{w\¼k d_qbkslZ\¼a2niksq�^S`2\X^iÒ�à<ni\
js^¯aba2\�`(fw]Za2ksr�^SjJlZ\�]Za2n��(k a2n�r�^Sj k yi`0^¯a2k fwd�Ñ�]i`2fw]4fw`ba2k fwd_^Sj4a2fM Ú ^Sd_l�a2ni\�^S]i]i`2fw]i`2ks^¯a2\�fSâ·qb\ a<^wlilZ\Xl�a2f�c�^¯a0r0n}a2ni\�fw]ZÎ
a2ksr�^SjilZ\�]Za2n�g�`2fwcèa2ni\(lZk `2\Xr¹a�y4\X^Scêksq	`2\�]i`2\Xqb\�dea2\Xl�ypo�a2ni\
lZfSaba2\Xl�r xi`2{w\wÒ

��d�^�{w\�`ba2ksr�^Sj j o}k dinifwc,fwÍw\�di\�fwx_q(^¯a2c,feqb]ini\�`2\�a2ni\%fw]ZÎ
a2ksr�^Sj	lZ\�]Za2n¸lZ\�`2k {w\Xl8g�`2fwcía2ni\#lZk `2\Xr¹a�y4\X^Sc�^Sd_l;lZk â�x_qb\
nifw`2k ì�fwdea0^Sj¼c,\X^wqbxi`2\�c,\�dea0q#^S`2\�difSa,kslZ\�dea2ksr�^Sj�qbk d_r \�a2ni\
fw]Za2ksr�^Sj(lZ\�]Za2n´lZ\ a2\�`2c,k di\Xl�g�`2fwcïa2ni\�lZk â�x_qb\�c,\X^wqbxi`2\ Î
c,\�dea¼x_qbk diÍ�^�]ijs^Sdi\�]_^S`0^Sj j \�jic�xij a2k ]ij \�q2r�^¯aba2\�`2k diÍ%c,fZlZ\�j
ksq�^Sd¶^�{w\�`0^SÍw\#f¯{w\�`�^Sj j¼^SdiÍwj \Xq�Ò Ö \�d_r \wt	k d¶r fwc,]_^S`2ksqbfwd
�(k a2n�a2ni\�lZk `2\Xr¹avy4\X^Sc fw]Za2ksr�^Sj_lZ\�]Za2n�a2ni\�lZk â�x_qb\�fw]Za2ksr�^Sj
lZ\�]Za2n,ksq�qbc,fpfSa2ni\�`�^Sd_l,r0n_^SdiÍw\Xq	qbj f¯�¼\�`�^wq�^�g�xid_r¹a2k fwd,fSg
a2k c,\�a2n_^SdOa2ni\}fw]Za2ksr�^SjvlZ\�]Za2n¶lZ\�`2k {w\Xl¸g�`2fwc5a2ni\�lZk `2\Xr¹a
y4\X^Sc�Ò

[�k â�x_qb\�ã_xZÛ�c,\X^wqbxi`2\�c,\�dea0q(]i`2f¯{pkslZ\�k dZg�fw`2c�^¯a2k fwd�fwd
y4fSa2n�^S\�`2feqbfwji^Sy_qbfw`2]Za2k fwd�^Sd_l#a2ni\�k d_q|a2`2xic,\�deaXî q¼r�^Sj k yi`0^¯Î

×



a2k fwdJÒ�[�k â�\�`2\�d_r \Xq�k d,a2ni\�qbfwjs^S`�ì�\�dik a2n}^SdiÍwj \�lZ\�]4\�d_lZ\�d_r \
fSgªa2ni\Xqb\�a|�¼f#\ â�\Xr¹a0q(qbxiÍwÍw\Xq|a0q�a2n_^¯a(a2ni\�o�qbnifwxijsl}y4\%qb\�]ZÎ
^S`0^Syij \�]i`2f¯{pkslZ\Xl¸a2n_^¯a�a2ni\8^S\�`2feqbfwj�r fwc,]4feqbk a2k fwd°ksq�q|a0^¯Î
yij \�f¯{w\�`�a2ni\}li^�o;^Sd_lOqbxZä}r k \�dea%r j \X^S`�]4\�`2k fZliq�\ ÛZksq|a�k d
a2ni\�li^¯a0^}qb\ a0q�Ò Ö f¯�¼\�{w\�`XtilZ\ a2\�`2c,k d_^¯a2k fwd�fSg	a2ni\�^S\�`2feqbfwj
qbk diÍwj \¼q2r�^¯aba2\�`2k diÍ�^Sj y4\XlZf(g�`2fwcêr fwc,]_^S`2ksqbfwd_q·y4\ a|�¼\�\�d�lZk Î
`2\Xr¹a	^Sd_l�lZk â�x_qb\¼c,\X^wqbxi`2\�c,\�dea0qªksq�]i`2fwyij \�c�^¯a2ksr�Ñ¥^¯a�j \X^wq|a
g�fw`�j f¯�<Î�^Sj a2k a2x_lZ\(qbk a2\Xq Ú tey4\Xr�^Sx_qb\(fSg·^�r j \X^S`bÎ�qb�po%lZk `2\Xr¹a�a2f
lZk â�x_qb\(lZksq2r `2\�]_^Sd_r o�ksq2qbxi\wÒ�à<niksq�lZksq2r `2\�]_^Sd_r o�ksq	^Sd�f¯{w\�`bÎ
\Xq|a2k c�^¯a2k fwd�fSg<lZk â�x_qb\�k `2`0^wlZks^Sd_r \#ypo;`0^wlZks^¯a2k {w\�a2`0^Sd_q|g�\�`
c,fZlZ\�jsq<a2n_^¯a�x_qb\�^wq<k di]ixZa0q<a2ni\�fw]Za2ksr�^SjJ]_^S`0^Sc,\ a2\�`0q¼fwyZÎ
a0^Sk di\Xl�g�`2fwcëa2ni\,lZk `2\Xr¹a�y4\X^Sc�c,\X^wqbxi`2\�c,\�dea0q�Ñ¥Ü�^¯a2f�\ a
^SjHÒ ÄXÓwÓpØpÕSÖ ^Sj a2nifw`2\¼\ a�^SjHÒ ÄXÓwÓ ñ ÕSÖ ^Sj a2nifw`2\<^Sd_l,�Zr0np�<^S`ba2ì
ÔSÙwÙwÙeÚ Ò æ xi`�c,fZlZ\�j k diÍ�fSg¼a2ni\}lZk â�x_qb\�y4\X^Sc�Ñ¥^wq2qbxic,k diÍ
r fwd_qb\�`2{¯^¯a2k {w\vq2r�^¯aba2\�`2k diÍ Ú qbnif¯��qJa2n_^¯a�a2ni\<fw]Za2ksr�^SjZlZ\�]Za2n_q
k dp{w\�`ba2\Xl¶g�`2fwc�lZk `2\Xr¹a}a2f�lZk â�x_qb\¸`0^¯a2k feq�r�^SdidifSa}c�^¯a0r0n
a2ni\�xid_r�^Sj k yi`0^¯a2\XlèlZk `2\Xr¹a¸y4\X^Sc±fw]Za2ksr�^Sj�lZ\�]Za2n_q¸qbfwj \�j o
a2ni`2fwxiÍwn�a2ni\�^wlilZk a2k fwd�fSg�^#r�^Sj k yi`0^¯a2k fwd,a2\�`2c�Òv�pfwc,\�^wlpÎ
lZk a2k fwd_^Sjwfw]_^wr k a|owtX�(k a2n�^Sd�^�{w\�`0^SÍw\	fw]Za2ksr�^SjwlZ\�]Za2n%fSg Ù Ò ÙeÔ t
qb\�\�c�q�a2f�y4\�c,ksq2qbk diÍ�g�`2fwc5a2ni\}lZk â�x_qb\}c,\X^wqbxi`2\�c,\�dea0q�Ò
à<niksq<lZksq2r `2\�]_^Sd_r o,r�^Sd}y4\�`2\Xqbfwj {w\Xl,ypo�^wq2qbxic,k diÍ#^Sd}xidZÎ
]inpoZqbksr�^Sj4^S\�`2feqbfwj_qbk diÍwj \�q2r�^¯aba2\�`2k diÍ�^Sj y4\XlZf�fSgª^Sy4fwxZa Ù Ò × Ò
à<niksq�r fwc,]ij ksr�^¯a2\Xq·a2ni\v`2\ a2`2k \�{¯^SjwfSg_^(]inpoZqbksr�^Sj j o�]ijs^Sx_qbk yij \
^S\�`2feqbfwj_qbk diÍwj \�q2r�^¯aba2\�`2k diÍ�^Sj y4\XlZf_tpqbk d_r \�`2\X^Sj4^S\�`2feqbfwj_^SyZÎ
qbfw`2]Za2k fwdOr�^SdidifSa�y4\}qb\�]_^S`0^¯a2\Xl;g�`2fwc�a2ni\./2^Sdifwc�^Sj fwx_q[1
fwdi\wÒ<��d�a2ni\%]i`2\Xqb\�dea��¼fw`2���¼\%lZf}difSa�^¯aba2\�c,]Za�a2f�qbfwj {w\
a2ni\}lZk `2\Xr¹a�a2f;lZk â�x_qb\�lZksq2r `2\�]_^Sd_r owtJk d_q|a2\X^wl��¼\�x_qb\,a2ni\
fwy_qb\�`2{w\Xl¸q|a0^Syik j k a|o;fSg¼a2ni\�c,ksq2qbk diÍ�fw]_^wr k a|o¶Ñ�k a�^S]i]4\X^S`0q
a2f�y4\;di\X^S`2j oºr fwd_q|a0^Sdea}difSa�fwdij o�lZxi`2k diÍOa2ni\¸li^�o¶yixZa
^Sjsqbf�g�fw`�]4\�`2k fZliq8fSg#qb\�{w\�`0^Sj�c,fwdea2n_q Ú a2fºk c,]i`2f¯{w\;a2ni\
lZk `2\Xr¹abÎ�lZk â�x_qb\�r�^Sj k yi`0^¯a2k fwd;]i`2fZr \XlZxi`2\wÒ#à<ni\�q|a0^Syik j k a|o�fSg
a2ni\�c,ksq2qbk diÍOfw]_^wr k a|o¶^Sj j f¯��q#x_q#a2f�^S]i]ij o��ª^SdiÍwj \�oeÎ�j k �w\
`2\�Íw`2\Xq2qbk fwd_qªa2f�a2ni\�lZk â�\�`2\�d_r \�y4\ a|�¼\�\�d}lZk `2\Xr¹a�y4\X^Sc ^Sd_l
lZk `2\Xr¹abÎ�lZk â�x_qb\¸`0^¯a2k f°fw]Za2ksr�^Sj�lZ\�]Za2n_q}a2f¶fwyZa0^Sk d�a2ni\¸k dZÎ
q|a2`2xic,\�deaXî q�r�^Sj k yi`0^¯a2k fwd¸r fwd_q|a0^SdeaXÒ�à<ni\,{¯^Sj kslZk a|o�fSgva2niksq
^S]i]i`2fe^wr0n¶n_^wq#y4\�\�dºa2\Xq|a2\Xlºfwd�^Sd�\ Ûir \�]Za2k fwd_^Sj j o�r j \X^S`
li^¯a0^wqb\ aªg�`2fwcè[�^�{pksq�twu¼^Sj k g�fw`2diks^iÒ�h�qªk a��(k j jpy4\¼lZ\Xq2r `2k y4\Xl
k d��p\Xr¹a2k fwd � Ò Ä tpfwxi`<r�^Sj k yi`0^¯a2k fwd_q<^SÍw`2\�\��(k a2n�a2ni\Xqb\�g�`2fwc
`2\�j ks^Syij \��ª^SdiÍwj \�o�`2\�Íw`2\Xq2qbk fwd_q�t �(nik j \vfwxi`J`2\�Íw`2\Xq2qbk fwd�a2\Xr0nZÎ
diksçexi\(qbnif¯�¼\Xl�a2f�y4\<c,fw`2\<r fwd_r j x_qbk {w\�a2n_^Sd�a2ni\<fw`0lZk d_^S`2o�ª^SdiÍwj \�o}^S]i]i`2fe^wr0n}g�fw`<a2ni\�c,feq|a�fSgªa2ni\%li^�oZq(q|a2x_lZk \Xl·Ò

àªf�c,fZlZ\�j#a2ni\ºlZk â�x_qb\¶ã_xZÛ·t��¼\¶]4\�`bg�fw`2c c�xij a2k ]ij \
q2r�^¯aba2\�`2k diÍ%r�^Sjsr xijs^¯a2k fwd_q	x_qbk diÍ�a2ni\�lZfwxiyij k diÍ%^Sd_l�^wlilZk diÍ
c,\ a2nifZl Ñ Ö ^Sd_qb\�dè^Sd_l@àª`0^�{pksq ÄXÓpØ ð Ú �(k a2nè^ Ö \�dpow\�oeÎ
��`2\�\�d_q|a2\�k d;]in_^wqb\�g�xid_r¹a2k fwdJÒ�à<ni\�qb]4\Xr¹a2`0^Sj	lZ\�]4\�d_lZ\�d_r \
fSg�^S\�`2feqbfwj<\ Ûpa2k d_r¹a2k fwdºksq�r�^Sjsr xijs^¯a2\Xl¶x_qbk diÍ Þ k \�a2ni\�fw`2o
^wq2qbxic,k diÍ¸difwdZÎ�^Sy_qbfw`2yik diÍ¸^S\�`2feqbfwj�Ñ���J� ÄH
 ð P ��A�� ÙeÚ Ò
Ü�k diÍ�\ a�^SjHÒ¸Ñ ÄXÓpØ ñ Ú n_^�{w\�qbnif¯�(d¸a2n_^¯a�^S\�`2feqbfwj�qb]4\Xr¹a2`0^Sj
\ Ûpa2k d_r¹a2k fwd�lZfp\Xq�difSavqbk Íwdik Ï4r�^Sdea2j o%{¯^S`2o%�(k a2n�^S\�`2feqbfwjZ^SyZÎ
qbfw`2]Za2k fwdºg�fw`���A�� Ù�
 ÙH� ÒFá�\¸k dp{w\Xq|a2k Íe^¯a2\Xl�a2ni\�qb\�d_qbk Î
a2k {pk a|o¶a2f�]in_^wqb\�g�xid_r¹a2k fwd�ypo�r fwc,]_^S`2k diÍOa2ni\ Ö \�dpow\�oeÎ

��`2\�\�d_q|a2\�k d�`2\Xqbxij a0q��(k a2n´a2nifeqb\¸fwyZa0^Sk di\Xl´x_qbk diÍº^Og�xij j
Þ k \�]in_^wqb\(g�xid_r¹a2k fwdJtZr fwdZÏ_`2c,k diÍ%a2ni\�g¥^wr¹ava2n_^¯a¼`2\ a2`2k \�{¯^Sj
`2\Xqbxij a0q�^S`2\�difSa#qb\�d_qbk a2k {w\�a2f�a2ni\�]_^S`ba2ksr xijs^S`�g�xid_r¹a2k fwd_^Sj
qbn_^S]4\�fSg,a2ni\¶]in_^wqb\°g�xid_r¹a2k fwdJÒ)é�k d_^Sj j owt%�¼\�`2xidêa2ni\
lZk `2\Xr¹abÎ�lZk â�x_qb\%r�^Sj k yi`0^¯a2k fwd8]i`2fZr \XlZxi`2\�k d8a|�¼f�k a2\�`0^¯a2k fwd_q�Ò
h�q,^�Ï_`0q|a#Íwxi\Xq2q�t��¼\�^wq2qbxic,\8^Sd¶^wqbopc,c,\ a2`2oO]_^S`0^Sc,\ Î
a2\�`�fSg Ù Ò ØS× a2ni\�d�lZ\ a2\�`2c,k di\�a2ni\�^wr¹a2x_^Sj·]_^S`ba2ksr j \%qbk ì�\�ypo
a2ni\%c,\ a2nifZl�lZ\Xq2r `2k y4\Xl8y4\�j f¯��t_^Sd_l�a2ni\�d�`2\�`2xid�a2ni\�r�^Sj Î
k yi`0^¯a2k fwd;`2fwxZa2k di\��(k a2n;a2ni\#di\���^wqbopc,c,\ a2`2o�]_^S`0^Sc,\ a2\�`
a2ni\�`2\�ypo�k a2\�`0^¯a2k {w\�j o�r fw`2`2\Xr¹a2k diÍ°a2ni\Or�^Sj k yi`0^¯a2k fwdFr fp\ ä,Î
r k \�dea	lZ\ a2\�`2c,k di\Xl�k d�a2ni\�Ï_`0q|a�q|a2\�]JÒ�à<ni\v\ â�\Xr¹a�fSgi^S\�`2feqbfwj
^Sy_qbfw`2]Za2k fwdOksq�a2f¸^Sj a2\�`%a2ni\�lZk `2\Xr¹aB�¯lZk â�x_qb\}`0^¯a2k f;`2\Xqbxij abÎ
k diÍ�k d�f¯{w\�`2\Xq|a2k c�^¯a2k fwd�fSgia2ni\(r�^Sj k yi`0^¯a2k fwd%r fp\ ä}r k \�dea�^Sd_l
xid_lZ\�`2\Xq|a2k c�^¯a2k fwd8fSg�^S\�`2feqbfwj4fw]Za2ksr�^SjJlZ\�]Za2nJÒ

à<ni\�`2\ a2`2k \�{¯^Sjsq�^S`2\�qbxiy_q|a0^Sdea2ks^Sj j o,qbk c,]ij k Ï_\Xl}ypo#x_qbk diÍ
a2ni\,^Sd_^Sj oea2ksr�^Sj�`2\�js^¯a2k fwd_qbnik ]�y4\ a|�¼\�\�d;a2ni\,lZk `2\Xr¹a�a2f�lZk gåÎ
g�x_qb\�`0^¯a2k fa�u�4@���A ��b�@���A��#^Sd_l,a2ni\�qbxi`bg¥^wr \�^Sj y4\XlZf8Ñ¥Ü�k diÍ
^Sd_l Ö \�`2c�^Sd ÄXÓpØ¯ÓeÚ ÿ

� � Ä� I Ä K�Ñ��\bH� G ÚÄ `u��r feq2� N�P Ñ ßeÚ

�(ni\�`2\ � ksq(a2ni\#qbxi`bg¥^wr \�^Sj y4\XlZf_t���ksq�a2ni\#lZk `2\Xr¹a�a2f8lZk gåÎ
g�x_qb\v`0^¯a2k f�r fw`2`2\Xqb]4fwd_lZk diÍ<a2f(a2niksq	^Sj y4\XlZf_t¯^Sd_lO� G a2f�ì�\�`2f
qbxi`bg¥^wr \�`2\ ã_\Xr¹a2k {pk a|owtp`2\Xqb]4\Xr¹a2k {w\�j owtp^Sd_l}�(ni\�`2\��0���,Ñ� Ú
ksq�a2ni\(`2\ ã_\Xr¹a2k fwd�g�xid_r¹a2k fwd�k dea2\�Íw`0^¯a2\Xl%f¯{w\�`�^Sj jiq2r�^¯aba2\�`2k diÍ
^SdiÍwj \Xq�t���ksq(a2ni\�qbfwjs^S`�ì�\�dik a2n;^SdiÍwj \wÒ¼��a�ksq�k c,]4fw`ba0^Sdea(a2f
difSa2\%a2n_^¯a�@���A ��^Sd_lJ@���A��8^S`2\%c,\X^wqbxi`2\Xl�x_qbk diÍ�a2ni\,q2^Sc,\
qb]4\Xr¹a2`0^Sj·Ï_j a2\�`�^Sd_l�lZ\ a2\Xr¹a2fw`XtZa2npx_q(a2ni\�r�^Sj k yi`0^¯a2k fwd�r fwdZÎ
q|a0^Sdea(ksq�r�^Sd_r \�j j \Xl�k d8a2ni\�`0^¯a2k f���Ò

é�k Íwxi`2\ � qbnif¯��q°a2n_^¯aºa2niksqºr�^Sj k yi`0^¯a2k fwd ]i`2fZr \XlZxi`2\
�¼fw`2�Zq�\�{w\�d�g�fw`Jli^�oZq·�(k a2n�nik Íwnij o�{¯^S`2ks^Syij \	fw]Za2ksr�^SjwlZ\�]Za2nJÒ
éifw`�c�^Sdpo�fSg	a2ni\Xqb\%li^�oZq<a2ni\%`2\ a2`2k \�{¯^SjJfSg	fSa2ni\�`�]_^S`0^Sc#Î
\ a2\�`0q�ksq�k c,]4feq2qbk yij \wtJyixZa�a2ni\�fw]Za2ksr�^Sj�lZ\�]Za2nOk d�a2ni\�ñ Ø¯Ù
dic r0n_^Sdidi\�j�r�^Sd�y4\,\Xq|a2k c�^¯a2\Xl·Ò#h�j a2nifwxiÍwn¸a2ni\�qbxi`bg¥^wr \
^Sj y4\XlZf}ksq�^Sd;xidi�pdif¯�(d;çex_^Sdea2k a|owtia2ni\�`2\ a2`2k \�{w\Xl�^S\�`2feqbfwj
fw]Za2ksr�^Sj�lZ\�]Za2nêlZ\�]4\�d_liq�fwdij o´�¼\X^S�pj o�fwd@k a0q�^wq2qbxic,\Xl
{¯^Sj xi\wÿ�^�`2\X^wqbfwd_^Syij \,^wq2qbxic,]Za2k fwd¸fSg ÙJ� � �?×SÙq� `2\ Î
qbxij a0q�k d�a2ni\8xid_r \�`ba0^Sk dea|o�fSg�� Ù�
 ÙiÄ Ñ¥qbnif¯�(d°ypo°qbn_^wlZ\Xl
^S`2\X^Ok d�é�k Í_Ò �eÚ k d�a2ni\¸fw]Za2ksr�^Sj�lZ\�]Za2n�k dp{w\�`ba2\Xl¶g�`2fwc
Ñ ßeÚ Ò�h�d_^Sj oea2ksr�^SjJ\Xq|a2k c�^¯a2\Xq�fSg	a2ni\�\�`2`2fw`0q<r�^Sx_qb\Xl�ypo�a2ni\
xid_r \�`ba0^Sk dea|o�k d�qbxi`bg¥^wr \�^Sj y4\XlZf#�¼\�`2\�^Sjsqbf#]4\�`bg�fw`2c,\Xl}ypo
æ î ~�\�k j ji\ a�^SjHÒ<Ñ ÄXÓ ñ ÓeÚ Ò�à<ni\(c,\ a2nifZl#ksq�r \�`ba0^Sk dij o%difSav^S]ZÎ
]ij ksr�^Syij \(k d,a2ni\�]i`2\Xqb\�d_r \<fSg·q|a2`2fwdiÍ%qbkslZ\(`2\ ã_\Xr¹a2k fwd_q�g�`2fwc
r j fwx_liq�^Sd_l<��fw`�yi`2k Íwnea%fwyZÐ|\Xr¹a0q�^¯â�\Xr¹a2k diÍ8a2ni\�lZk â�x_qb\�k `bÎ
`0^wlZks^Sd_r \�c,\X^wqbxi`2\�c,\�dea0q�Ò Ö f¯�¼\�{w\�`Xte]4\�`2k fZliqv�(k a2n�a2ni\Xqb\
r fwd_lZk a2k fwd_q�r�^Sd�y4\,\X^wqbk j o;lZ\ a2\Xr¹a2\Xl¸g�`2fwc$a2ni\}li^¯a0^8^Sd_l
`2\�c,f¯{w\Xl�g�`2fwc a2ni\%^Sd_^Sj oZqbksq�Ò
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÷(ø¥ù4úªû¯üa�ªþ¥ÿ¼Ñ¥^ Ú h�\�`2feqbfwjZ\ Ûpa2k d_r¹a2k fwd,`2\�Íw`2\Xq2qbk fwd�]ij fSaXÿj� ô {Zqj�ªtplZks^Sc,fwd_l,lZ\�]iksr¹a0q�a2ni\�r�^Sj k yi`0^¯a2k fwd#]4fwk dea�Ñ�WB� P � ô�Ú¹Õ Ñ�y Ú q2^Sc,\
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à<ni\�r fwdp{w\�dea2k fwd_^Sj��ª^SdiÍwj \�o%a2\Xr0nidiksçexi\�lZfp\Xq�difSavopk \�jsl
^wr�r xi`0^¯a2\�`2\Xqbxij a0q(�(ni\�d�^S\�`2feqbfwj4fw]Za2ksr�^SjJlZ\�]Za2n�ksq(r0n_^SdiÍSÎ
k diÍ�qboZq|a2\�c�^¯a2ksr�^Sj j o�lZxi`2k diÍ�a2ni\�li^�owÒ Ö f¯�¼\�{w\�`XtS^wq�qbnif¯�(d
y4\�j f¯��tZk d�qbx_r0n�r�^wqb\Xq<^S\�`2feqbfwj4qb]4\Xr¹a2`0^Sj·\ Ûpa2k d_r¹a2k fwd8]i`2fw]ZÎ
\�`ba2k \Xq�Ñ¥lZ\ a2\�`2c,k di\Xl�ypo¶r fwc,]4feqbk a2k fwd�^Sd_lº]_^S`ba2ksr j \�qbk ì�\
lZksq|a2`2k yixZa2k fwd Ú ^S]i]4\X^S`�a2f8y4\,c,fw`2\#q|a0^Syij \wÒ Ö \�`2\��¼\,lZ\ Î
q2r `2k y4\¼^(di\��°`2\�Íw`2\Xq2qbk fwd�a2\Xr0nidiksçexi\�a2n_^¯a�ksq�qbk c,k js^S`Ja2f�a2ni\�ª^SdiÍwj \�o�^S]i]i`2fe^wr0n�yixZa�`2\�j k \Xq�fwd�a2ni\,qb]4\Xr¹a2`0^Sj�q|a0^Syik j k a|o
fSg�^S\�`2feqbfwj	\ Ûpa2k d_r¹a2k fwd°k d_q|a2\X^wlOfSg(fw]Za2ksr�^SjvlZ\�]Za2n¶q|a0^Syik j Î
k a|owÒ<m�nik j feqbfw]iniksr�^Sj j o�qbk c,k js^S`�c,\ a2nifZliq��¼\�`2\�k dea2`2fZlZx_r \Xl
ypo;éifw`2Íe^Sd¶Ñ ÄXÓwÓ ð Ú ^Sd_l��pfwx2��\ a�\ a�^SjHÒ�Ñ ÄXÓwÓeÔwÚ k d¸fw`0lZ\�`
a2f�`2\XlZx_r \8xid_r \�`ba0^Sk dea2k \Xq�k d�r�^Sj k yi`0^¯a2k fwdJÒ Ö f¯�¼\�{w\�`�a2ni\
]i`2\Xqb\�deavc,\ a2nifZl�ksq¼qbfwc,\��(n_^¯a¼lZk â�\�`2\�dea¼y4fSa2n�r fwd_r \�]Za2xZÎ
^Sj j o�^Sd_l8k d8k a0q(]i`0^wr¹a2ksr�^SjJ^S]i]ij ksr�^¯a2k fwd_q�Ò

à<ni\Y ¢¡y£¥¤�¦�£¥¤¯`2\X^wqbfwd�g�fw`ª^wq2qbxic,k diÍ(q|a0^Syik j k a|o�k d�^S\�`2feqbfwj
\ Ûpa2k d_r¹a2k fwdO`0^¯a2ni\�`�a2n_^SdOfw]Za2ksr�^SjvlZ\�]Za2n°ksq�a2n_^¯a�c,feq|a%fSg
a2ni\Ofw]Za2ksr�^Sj�lZ\�]Za2n@{¯^S`2ks^Syik j k a|o�q|a2\�c�q8g�`2fwc a2`0^Sd_qb]4fw`baXÒ
h�d;^S\�`2feqbfwj\/2r j fwx_l�1,r fwd_qbksq|a2k diÍ�fSg�]_^S`ba2ksr j \Xq(n_^�{pk diÍ,a2ni\
q2^Sc,\}fw`2k Íwk dJt�r fwc,]4feqbk a2k fwdJt�^Sd_l°qbk ì�\�lZksq|a2`2k yixZa2k fwd°c�^�o
n_^�{w\�^,r fwc,]ij ksr�^¯a2\Xl�nifw`2k ì�fwdea0^Sj�lZksq|a2`2k yixZa2k fwdJti�(niksr0n8k dZÎ
lZx_r \Xq�nik Íwn%fw]Za2ksr�^SjplZ\�]Za2n#{¯^S`2ks^Syik j k a|o��(ni\�d%a2niksq§/2r j fwx_l�1
]_^wq2qb\Xqªf¯{w\�`�^�qbxid�]inifSa2fwc,\ a2\�`XÒ	�pxi]i]4fw`ba�g�fw`ªa2ni\¼Íw`2\X^¯a2\�`
q|a0^Syik j k a|o�fSgv^S\�`2feqbfwjJ\ Ûpa2k d_r¹a2k fwd¸ksq�g�fwxid_l�a2ni\�`2\�Íw`2\Xq2qbk fwd
]ij fSa0q%qbnif¯�(dOk d�é�k Í_Ò8ð4Ñ¥^ Ú ^Sd_l�Ñ�y Ú a2n_^¯a#^S]i]4\X^S`�a2f;y4\
c�x_r0nOr j feqb\�`�a2f;^�q|a2`0^Sk Íwnea�j k di\;Ñ�kHÒ \wÒ tJa2ni\}q2^Sc,\#g�fw`�a2ni\
�(nifwj \�li^�o Ú t·a2n_^Sd�a2ni\��ª^SdiÍwj \�o�]ij fSa�g�fw`�a2ni\}q2^Sc,\�li^�o
Ñ�]i`2\�{pk fwx_qbj o�qbnif¯�(d�k d#é�k Í_Ò Ô Ñ�y ÚbÚ Ò	~�fSa2\�a2n_^¯aªa2ni\Xqb\v]ij fSa0q
^S`2\�j k di\X^S`��(ni\�d;a2ni\�qb]4\Xr¹a2`0^Sj	qbn_^S]4\#fSgv^S\�`2feqbfwjª\ Ûpa2k d_r¹Î

a2k fwd�lZfp\Xq�difSa8r0n_^SdiÍw\wt<�(nik j \;a2ni\¸fw]Za2ksr�^Sj�lZ\�]Za2n�c�^�o
^S`2yik a2`0^S`2k j o�{¯^S`2owÒ

��d�a2ni\#]i`2fwyij \�c�^¯a�n_^Sd_l�Ñ¥^¯gåa2\�`�a2ni\,Ý�^�opj \�k Íwn�a2\�`2c�q
^S`2\�`2\�c,fw]p{w\Xl Ú t�a2ni\vc,\X^wqbxi`2\Xl�çex_^Sdea2k a2k \Xqª^Sd_l�a2ni\¼çex_^SdZÎ
a2k a2k \Xq�a2f%y4\�lZ\ a2\�`2c,k di\Xl�q2^¯a2ksq|g�o%a2ni\(g�fwj j f¯�(k diÍ%qboZq|a2\�c�fSg
Ï_{w\�\Xçex_^¯a2k fwd_q�ÿ]�}¨©�«ª}¨¥���R`�¬L¨¥�;L®�¯�`.W�¨ M Ñ ØSÚ]� ó �«ª ó ���R`�¬ ó �;L®�¯�`X° ó �<®�±E`.W ó M Ñ¥ñ Ú]� ô �«ª ô ���R`�¬ ô �;L®�¯�`X° ô �<®�±E`.W ô M Ñ ÓeÚ]� h �«ª h ���R`�¬ h �;L®�¯�`X° h �<®�±E`.W h M Ñ ÄXÙeÚ]���²�³���\`.WB� M 
 Ñ ÄwÄ�Ú
Ö \�`2\a]��Aªksq�a2ni\�c,\X^wqbxi`2\Xl#fw]Za2ksr�^Sj4lZ\�]Za2n}k d�a2ni\Y=�>�?%r0n_^SdZÎ
di\�j�Ñ�ð Ú¹Õ ª�AR�µ´ A��¶¥· bQ´ ���¶¥· ksq�a2ni\ Þ k \�q2r�^¯aba2\�`2k diÍ�\ Ûpa2k d_r¹Î
a2k fwd�`0^¯a2k f(difw`2c�^Sj k ì�\Xl�a2f(a2ni\ × ÎHa2n}Ñ¥ñ Ø¯Ù dic Ú r0n_^Sdidi\�j4Ñ�ypo
lZ\ Ï_dik a2k fwd�ª��Y� Ä�Ú¹Õ ¬<A	^Sd_l�°2A	^S`2\�a2ni\�\ â�\Xr¹a2k {w\�qb]4\Xr¹a2`0^Sj
^Sy_qbfw`2]Za2k fwd;r fp\ ä}r k \�dea0q(g�fw`�~ æ�ó ^Sd_l æ�ô t�`2\Xqb]4\Xr¹a2k {w\�j owt
�¼\�k Íwnea2\Xl�ypo�a2ni\�qbfwjs^S`�ã_xZÛ,^Sd_l%Ï_j a2\�`�`2\Xqb]4fwd_qb\¼g�xid_r¹a2k fwd
fSg�\X^wr0n¶`2\Xqb]4\Xr¹a2k {w\ Þ é	Ý��ZÝ$r0n_^Sdidi\�j%Ñåa2ni\�r fp\ ä}r k \�dea0q¬<�Stq°;¨�^Sd_la°2��^S`2\�\ â�\Xr¹a2k {w\�j o�\Xçex_^Sj4a2f�ì�\�`2f Ú¹Õ �;L®�¯�^Sd_l�<®�±�^S`2\�`2\Xqb]4\Xr¹a2k {w\�r fwj xic,d�^Sc,fwxidea0q·fSgi~ æ�ó ^Sd_l�fwì�fwdi\ Õ����ksq�a2ni\�^S\�`2feqbfwj�fw]Za2ksr�^Sj�lZ\�]Za2nOk d Þ é	Ý��ZÝ?r0n_^Sdidi\�j ×
Ñ¥^¯a�ñ Ø¯Ù dic Ú tS^Sd_l�WBA4^S`2\�a2ni\<r�^Sj k yi`0^¯a2k fwd%r fp\ ä}r k \�dea0q¼Ñ �eÚ Ò

��d�c,fZlZ\�j k diÍ¸Íe^wqb\�fwx_q%^Sy_qbfw`2]Za2k fwdO�¼\�x_qb\}a2ni\�`2fpfwc
a2\�c,]4\�`0^¯a2xi`2\}^Sy_qbfw`2]Za2k fwd�r `2feq2q|Î�qb\Xr¹a2k fwd_q�g�fw`%~ æ�ó c,\X^¯Î
qbxi`2\Xl;ypo Þ \�`2k \�didi\#\ a%^SjHÒ�Ñ ÄXÓwÓe×wÚ g�fw`��<^�{w\�j \�diÍSa2n_q�y4\ Î
j f¯� ×SÙwÙ dic$^Sd_l�ypo��Zr0nidi\�kslZ\�`�\ a�^SjHÒ�Ñ ÄXÓ ñ ØSÚ g�fw`��<^�{w\ Î
j \�diÍSa2n_q�^Sy4f¯{w\ ×SÙwÙ dic�Òvà<ni\%^Sy_qbfw`2]Za2k fwd8r `2feq2q(qb\Xr¹a2k fwd_q
g�fw`�fwì�fwdi\�Ñ¥^}`2\ g�\�`2\�d_r \�a2\�c,]4\�`0^¯a2xi`2\%fSg ÔwÔSÙ Ü ksq�x_qb\Xl Ú

Ø



�¼\�`2\}fwyZa0^Sk di\Xl°g�`2fwc!�pni\ aba2j \OÑ ÄXÓwÓpØ ]i`2k {¯^¯a2\�r fwc,c�xidik Î
r�^¯a2k fwd Ú t�a2ni\�o¸^S`2\�y_^wqb\Xl;fwd;a2ni\,c,\X^wqbxi`2\�c,\�dea0q�fSg¼h�dZÎ
lZ\�`0qbfwd}^Sd_l Þ ^Sxi\�`0qby4\�`2Íw\�`�Ñ ÄXÓwÓeÔwÚ ^Sd_l}ò¼xi`2�pnifwjslZ\�`v^Sd_l
à�^Sj xi�Zli^S`¸Ñ ÄXÓwÓ ð Ú Ò@à<ni\¸^Sy_qbfw`2]Za2k fwd�r `2feq2q|Î�qb\Xr¹a2k fwd_q#g�fw`
~ æ�ó ^Sd_l�fwì�fwdi\<n_^�{w\¼`2\Xr \�dea2j o�y4\�\�d,`2\�{pk \��¼\Xl�^Sd_l#r fwc#Î
]_^S`2\Xl%�(k a2n�a2nifeqb\¼fwyZa0^Sk di\Xl%x_qbk diÍ�a2ni\�� æ�Þ ��é Þ qb]4\Xr¹Î
a2`2fwc,\ a2\�`XÒ8ò¼xi`2`2f¯��q�\ a#^SjHÒ�Ñ ÄXÓwÓ ñ Ú Ï_d_l�a2n_^¯a�a2ni\�^�{w\�`bÎ
^SÍw\�lZk â�\�`2\�d_r \�y4\ a|�¼\�\�dFa2ni\ Þ \�`2k \�didi\�\ a;^SjHÒ5Ñ ÄXÓwÓe×wÚ
r `2feq2q�qb\Xr¹a2k fwd_q�^Sd_l8a2ni\#� æ�Þ �´`2\Xqbxij a0q(ksq�qbc�^Sj j \�`(a2n_^Sd
Ôs� Ò�à<ni\#r `2feq2q|Î�qb\Xr¹a2k fwd_q<c,\X^wqbxi`2\Xl�ypo��Zr0nidi\�kslZ\�`�\ a�^SjHÒ
Ñ ÄXÓ ñ ØSÚ ^S`2\�fwd�^�{w\�`0^SÍw\ Ä Î�ð � qbc�^Sj j \�`�a2n_^Sd¸a2nifeqb\#c,\X^¯Î
qbxi`2\Xl8ypo�a2ni\#� æ�Þ �´qb]4\Xr¹a2`2fwc,\ a2\�`XÒ(��k {w\�d�a2ni\%xid_r \�`bÎ
a0^Sk dea|o;k dOfwxi`%~ æ�ó `2\ a2`2k \�{¯^Sjsq�k dea2`2fZlZx_r \Xl�ypo¸^Sc�yik Íwxik Î
a2k \Xq�k d�a2ni\�^S\�`2feqbfwjiqbk ì�\�lZksq|a2`2k yixZa2k fwd¸Ñ¥lZ\Xq2r `2k y4\Xl,y4\�j f¯� Ú t
a2niksqªj \�{w\�jefSg_^wr�r xi`0^wr o�ksqªc,fw`2\�a2n_^Sd�qbxZä}r k \�deaªg�fw`�fwxi`ª`2\ Î
a2`2k \�{¯^Sjsq�Ò	��d�a2ni\ × ð Ù Î ß ð Ù dicíqb]4\Xr¹a2`0^Sj�`0^SdiÍw\wtefwxi`<fwì�fwdi\
r fp\ ä}r k \�dea0q�^S`2\ Ô Î �q� nik Íwni\�`�a2n_^SdFa2nifeqb\OlZ\ a2\�`2c,k di\Xl
x_qbk diÍ�a2ni\¸� æ�Þ � é Þ qb]4\Xr¹a2`2fwc,\ a2\�`;Ñ¥ò¼xi`2`2f¯��q#\ a}^SjHÒ
ÄXÓwÓwÓeÚ Ò

��d°a2ni\�^Sy4f¯{w\�qb\ a#fSg�\Xçex_^¯a2k fwd_q%a2ni\8\ ÛZ]ij ksr k a�lZ\�]4\�dZÎ
lZ\�d_r \,fwdX�;L®�¯Stª^Sd_l;a2ni\�dOfwdp�<®�±�r�^Sd�y4\�\�j k c,k d_^¯a2\Xl·Ò
à<ni\�d8ypo�qbxiy_q|a2k a2xZa2k diÍ������4���EKpWB� M ti^Sd_l8lZk {pkslZk diÍ#a2ni\
\ ÛZ]i`2\Xq2qbk fwd_q<ypo M tia2ni\%g�fwj j f¯�(k diÍ,a|�¼f�\Xçex_^¯a2k fwd_q�r�^Sd�y4\
fwyZa0^Sk di\Xl·ÿ � ô �«¸ ô Ñ��KXWB� Ú ` � ô Ñ Ä�ÔwÚ� h �«¸ h Ñ��KXWB� Ú ` � h P Ñ Ä��eÚ
�(ni\�`2\��¼\�x_qb\�a2ni\�g�fwj j f¯�(k diÍ#difSa0^¯a2k fwd_q�ÿ

�¹� ]���M Ñ Ä ð Ú�9Aº� M T ¨ Ñ¥]��ALK.»¥Al¨s]�}¨EKd¼HA ó Ñ¥]� ó K.» ó ¨s]�}¨ ÚbÚ Ñ Ä�×wÚ¸§Aº�½ª�ALK�»¥Al¨¥ª}¨EKd¼HA ó Ñ�ª ó K�» ó ¨¥ª}¨ Ú Ñ ÄXßeÚ� Aº�½WBALK�»¥Al¨¥W�¨EKd¼HA ó Ñ�W ó K�» ó ¨¥W�¨ Ú P Ñ Ä¯ØSÚ
^Sd_l¾=¿� � P ð_Ò ��d a2ni\è^Sy4f¯{w\wt	»¥A ÀÁ�²¬<A�b}¬2Àwt�^Sd_l¼HA ÀS�U°2Acb�°HÀ#^S`2\%a2ni\,qb]4\Xr¹a2`0^Sj j o��¼\�k Íwnea2\Xl;~ æ�ó ^Sd_l æ�ô
^Sy_qbfw`2]Za2k fwd�r fp\ ä}r k \�dea%`0^¯a2k feq�t·`2\Xqb]4\Xr¹a2k {w\�j owÒ�~�fSa2\,a2n_^¯a
a2ni\}j \ gåabÎ�n_^Sd_l°qbkslZ\��9A�fSg¼a2ni\}\Xçex_^¯a2k fwd_q}Ñ Ä�ÔwÚ ^Sd_l�Ñ Ä��eÚ
r fwdea0^Sk dFfwdij o´c,\X^wqbxi`2\Xl´]_^S`0^Sc,\ a2\�`0q8^wq8\ ÛZ]i`2\Xq2qb\Xl´ypo
Ñ Ä�×wÚ ^Sd_l,r�^Sd�a2ni\�`2\ g�fw`2\<y4\�r�^Sjsr xijs^¯a2\Xl#lZk `2\Xr¹a2j o%g�`2fwc�a2ni\
fwy_qb\�`2{w\Xl¶li^¯a0^O^¯a�\X^wr0nºc,\X^wqbxi`2\�c,\�dea#a2k c,\;q|a2\�]êÑ�kHÒ \wÒ t
�(k a2nifwxZa�^Sdpo�c,fZlZ\�j k diÍ}^wq2qbxic,]Za2k fwd_q Ú Ò Þ \X^Sdp�(nik j \wtia2ni\
`2k ÍwneabÎ�n_^Sd_l8qbkslZ\Xq�^S`2\�j k di\X^S`<g�xid_r¹a2k fwd_q�fSg�a2ni\%^S`2Íwxic,\�dea���µ]����b M f¯{w\�`v^Sdpo�a2k c,\�k dea2\�`2{¯^Sj_�(ni\�`2\(a2ni\�^S\�`2feqbfwji\ ÛpÎ
a2k d_r¹a2k fwd;]_^S`0^Sc,\ a2\�`0qeª�AvlZf�difSa�r0n_^SdiÍw\�Ñ�difSa2\�^Sjsqbf�a2n_^¯a
qbf�g¥^S`%dif¸^wq2qbxic,]Za2k fwd_q�n_^�{w\,y4\�\�d�c�^wlZ\��(k a2n°`2\Xqb]4\Xr¹a
a2f#a2ni\%^S\�`2feqbfwj·qbk ì�\�lZksq|a2`2k yixZa2k fwd Ú Ò

��a,ksq,qb\�\�d�g�`2fwcïa2ni\�qboZq|a2\�c�fSg�\Xçex_^¯a2k fwd_q8Ñ Ä�ÔwÚ ^Sd_l
Ñ Ä��eÚ a2n_^¯a��9A�� � A%�(ni\�d�\ Ûpa2`0^S]4fwjs^¯a2\Xl¶a2f°a2ni\¸]4fwk dea����WB��g�fw`�^Sdpo}{¯^Sj xi\�fSg¢¸§A(Ñ�ni\�`2\%^Sd_l�y4\�j f¯��t�=¢� � P ð Ú Ò

h�r�r fw`0lZk diÍwj owt�a2ni\ � A_`2\�]i`2\Xqb\�deaJr fwc�yik d_^¯a2k fwd_qJfSgir�^Sj k yi`0^¯Î
a2k fwd}r fp\ ä}r k \�dea0q�te^Sd_l�^S`2\(\ ÛZ]4\Xr¹a2\Xl#a2f%`2\�c�^Sk d�r fwd_q|a0^Sdea
lZxi`2k diÍ�a2ni\�li^�owÒ	à<ni\e¸§A·y4\�k diÍ�r fwc�yik d_^¯a2k fwd_q	fSg·^S\�`2feqbfwj
\ Ûpa2k d_r¹a2k fwd�`0^¯a2k feq�tic�^�o8r0n_^SdiÍw\�k d�`2\Xqb]4fwd_qb\�a2f}r0n_^SdiÍw\Xq
a2n_^¯a�c�^�o%a0^S�w\<]ijs^wr \<k d}^S\�`2feqbfwjpqb]4\Xr¹a2`0^Sji\ Ûpa2k d_r¹a2k fwd�lZxi\
a2f¸{¯^S`2ks^¯a2k fwd_q�k dº^S\�`2feqbfwjvqbk ì�\}fw`#r fwc,]4feqbk a2k fwdJÒ�Ý(\�]i`2\ Î
qb\�dea0^¯a2k {w\�]ij fSa0q�fSg��9A�{Zq�ÒR��g�fw`�^#a|op]iksr�^Sj�r j \X^S`�li^�o8^S`2\
qbnif¯�(d�k d�é�k Íwxi`2\Xq�ð4Ñ¥^ Ú ^Sd_lFÑ�y Ú Ò¶��a,g�fwj j f¯��q%g�`2fwcïa2ni\
^Sy4f¯{w\}a2n_^¯a�^Sj j<]4fwk dea0q#fwd°a2ni\�]ij fSaa�9A2Ñ� Ú r fw`2`2\Xqb]4fwd_lpÎ
k diÍ�a2f�a2ni\�q2^Sc,\,^S\�`2feqbfwj�qbk ì�\,lZksq|a2`2k yixZa2k fwd¸y4\�j fwdiÍ�a2f�^
q|a2`0^Sk Íwnea�j k di\��(k a2n¸qbj fw]4\S¸§Av]_^wq2qbk diÍ�a2ni`2fwxiÍwn�a2ni\d/2r�^Sj Î
k yi`0^¯a2k fwd�]4fwk dea�1O�(k a2n�a2ni\¸r fpfw`0lZk d_^¯a2\Xq;Ñ�WB� P � A Ú Òèà<niksq
]4fwk deaXtpq|a2`2ksr¹a2j o#qb]4\X^S�pk diÍ_twc�x_q|avy4\�j fZr�^¯a2\Xl#a2f�a2ni\�j \ gåavfSg
a2ni\}]ij fSaba2\XlOli^¯a0^it�qbk d_r \}fSa2ni\�`2�(ksqb\#a2ni\}^S\�`2feqbfwj�fw]Za2ksr�^Sj
lZ\�]Za2n�^¯a¼ñ Ø¯Ù dic �¼fwxijsl#n_^�{w\(a2f%y4\�di\�Íe^¯a2k {w\wÒ��pk d_r \��¼\
^wr¹a2x_^Sj j o%lZf�difSa	�pdif¯���(niksr0n#]4fwk dea0q	y4\�j fwdiÍ�a2f�a2ni\(q2^Sc,\
qbk ì�\�c,fZlZ\wtªa2ni\�r�^Sj k yi`0^¯a2k fwd�]4fwk dea#r�^SdidifSa%y4\�g�fwxid_l°^wq
a2ni\�k dea2\�`0qb\Xr¹a2k fwdºfSg�^Sj j�qbx_r0nºj k di\Xq�ÒF~�\�{w\�`ba2ni\�j \Xq2q�tva2ni\
Íw\�di\�`0^Sj�qbn_^S]4\�fSg�a2ni\#`2\Xqbxij a2k diÍ�]ij fSa0q§� ô Ñ� Ú ^Sd_lJ� h Ñ� Úksq�qbx_r0n�a2n_^¯a��pdif¯�(k diÍ#a2ni\Â�iÎ�r fpfw`0lZk d_^¯a2\wt�WB�StifSg�a2ni\%r�^Sj Î
k yi`0^¯a2k fwd°]4fwk dea�Ñ¥qb\�\}a2ni\�]i`2\�{pk fwx_q�qb\Xr¹a2k fwd Ú t	a2ni\�{¯^Sj xi\Xq
fSg(k a0q�ÃeÎ�r fpfw`0lZk d_^¯a2\wt � Abt�r�^Sd°y4\8lZ\ a2\�`2c,k di\Xl�g�`2fwc a2ni\
r fwd_lZk a2k fwd�fSgva2ni\,c,k dik c�^Sj�c,\X^Sd�lZ\�{pks^¯a2k fwd�fSgva2ni\�r fw`bÎ
`2\Xqb]4fwd_lZk diÍ�g�xid_r¹a2k fwd_qO¸§AbÑ� Ú �5Ñ��9A2Ñ� Ú K � A Ú bZÑ�	K_WB� Ú
g�`2fwcèa2ni\�k `�c,\X^Sd�{¯^Sj xi\Xq�Ò�à<niksq	c,k dik c�xic�ksq�x_qbx_^Sj j o��¼\�j j
]i`2fwdifwxid_r \Xl·t4kHÒ \wÒ t�a2ni\,r xi`2{w\Xq�k d�é�k Í_Ò�ðu/b]4fwk dea�1,a2f�a2ni\
r�^Sj k yi`0^¯a2k fwd�]4fwk deaXÒ

h(gåa2\�`va2ni\�r�^Sj k yi`0^¯a2k fwd�]4fwk dea¼ksq¼lZ\ a2\�`2c,k di\Xl·tea2ni\�a2k c,\
qb\�`2k \Xq�fSg<a2ni\8r fp\ ä}r k \�dea0qO¸ ô ^Sd_l�¸ h Ñ ÄXßeÚ r�^Sd°y4\�fwyZÎ
a0^Sk di\Xl·Ò�~�fSa2\(a2n_^¯aE¸§A·y4\�k diÍ�a2ni\�qbj fw]4\Xq�fSg�a2ni\�r xi`2{w\Xq�k d
é�k Íeq�Ò%ð4Ñ¥^ Ú ^Sd_l¶Ñ�y Ú r�^Sd�y4\,\Xq|a2k c�^¯a2\Xl·t·�(k a2nifwxZa��pdif¯�<Î
k diÍ.WB��ypo¶c,\X^Sd_q,fSg�^��ª^SdiÍwj \�oeÎ�j k �w\8`2\�Íw`2\Xq2qbk fwdJÒ´à<niksq
c,\X^Sd_q�a2n_^¯a%a2ni\}`2\ a2`2k \�{¯^Sjsq�fSg<a2ni\�^S\�`2feqbfwj�qb]4\Xr¹a2`0^Sjv\ ÛpÎ
a2k d_r¹a2k fwd}]i`2fw]4\�`ba2k \Xq�r�^SdidifSa�y4\�qbk Íwdik Ï4r�^Sdea2j o#^¯â�\Xr¹a2\Xl,ypo
r�^Sj k yi`0^¯a2k fwd�xid_r \�`ba0^Sk dea2k \Xq�k d�a2ni\,^S\�`2feqbfwjJfw]Za2ksr�^Sj�lZ\�]Za2n
lZ\ a2\�`2c,k d_^¯a2k fwd}fSgJa2ni\�]i`2\�{pk fwx_q¼q|a2\�]�fSgJa2ni\�`2\ a2`2k \�{¯^Sj�^Sj Î
Íwfw`2k a2nic�Ò-·þ �ªþ4��üs:�û¯ø¥üsÄ $�n 8<v $ üeû�8 5 8 nE5 ø�Åwü $ 79o48;~9:Xø�6 $�no�üs~9:�|´ø�7 $�n�n 6}| $ 797�ü n�5

��dOfwxi`%r�^wqb\wtJa2ni\}r fp\ ä}r k \�dea0q�¸ ô ^Sd_lX¸ h y4\�k diÍ�a2ni\
r fwc�yik d_^¯a2k fwd_qvfSg·a2ni\,Ñ�xidi�pdif¯�(d Ú ^S\�`2feqbfwji\ Ûpa2k d_r¹a2k fwd�`0^¯Î
a2k feq�ª�A�^S`2\�a2ni\;fwdij o�^�{¯^Sk js^Syij \;qbfwxi`0r \�fSg%k dZg�fw`2c�^¯a2k fwd
^Sy4fwxZa�a2ni\,^S\�`2feqbfwjªqbk ì�\#lZksq|a2`2k yixZa2k fwdJÒ�à<niksq�c,\X^Sd_q�a2n_^¯a
fwdi\¼r�^Sd%Íw\�di\�`0^Sj j o�lZ\ a2\�`2c,k di\¼dif�c,fw`2\�a2n_^Sd%a|�¼f�]_^S`0^Sc#Î
\ a2\�`0q%fSg<a2ni\8^S\�`2feqbfwj�qbk ì�\�lZksq|a2`2k yixZa2k fwdOg�`2fwc a2niksq#li^¯a0^iÒ
à<npx_q¼a2ni\%lZk `2\Xr¹a�k dp{w\�`0qbk fwd�fSgªa2ni\%^S\�`2feqbfwj·qbk ì�\�lZksq|a2`2k yixZÎ
a2k fwd;g�`2fwc�a2ni\,qb]4\Xr¹a2`0^Sj�li^¯a0^�Ñ¥Ü�k diÍ8\ a%^SjHÒ ÄXÓpØ ñ Õ �pn_^��
ÄXÓpØ¯Ó yJt ÄXÓpØ¯Ó r Õ �Zr0nic,ksl�\ a¼^SjHÒ ÄXÓwÓpØpÕ [�xiy4f¯{pk �,^Sd_l�Ü�k diÍ_t
ÔSÙwÙwÙeÚ ksq%difSa#^S]i]i`2fw]i`2ks^¯a2\#g�fw`�fwxi`%]ixi`2]4feqb\Xq�Ò8á�\}difSa2\
nif¯�¼\�{w\�`�a2n_^¯a<fwxi`(^Sj Íwfw`2k a2nic lZfp\XqvdifSa(`2\�j o,fwd�\ Ûpa2\�`2d_^Sj

ñ
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÷(ø¥ù4úªû¯üXÍ·þ¥ÿ�Ñ¥^ Ú à<ni\%j \�{w\�j�r xi`2{w\Xq<g�fw`Y¸ ô ^Sd_l	¸ h a2n_^¯a�di\X^S`2j o�r fwk d_r kslZ\ Õ Ñ�y Ú a2k c,\#qb\�`2k \Xq(fSg�`2\ a2`2k \�{w\Xl8\ â�\Xr¹a2k {w\%`0^wlZk kJg�fw`
~(�%u¶�p\�]ZaXÒ Ô t ÄXÓwÓwßiÕ Ñ¥r Ú a2k c,\�qb\�`2k \Xq	fSg	Ñ¥l Ú ]ij fSaba2\Xl�{Zq	a2k c,\�qb\�`2k \Xq�fSg	Ñ�y Ú¹Õ Ñ¥l Ú a2k c,\�qb\�`2k \Xq�fSg�`2\ a2`2k \�{w\Xl%\ â�\Xr¹a2k {w\<{¯^S`2ks^Sd_r \Xq�Ò

li^¯a0^�qbfwxi`0r \Xq�t��(nik j \<k d�a2ni\<r k a2\Xl�]_^S]4\�`0qªa2ni\<Íe^wq�r fwj xic,d
^Sc,fwxidea0q�^S`2\�\�k a2ni\�`#lZ\ a2\�`2c,k di\XlOg�`2fwc®fSa2ni\�`%c,\X^wqbxi`2\ Î
c,\�dea0q(fw`<\Xq|a2k c�^¯a2\Xl�g�`2fwcír j k c�^¯a2fwj fwÍwowÒ

��a	ksqJg�fw`2c�^Sj j o�]4feq2qbk yij \�a2f�x_qb\�a2ni\<r fp\ ä}r k \�dea0q9¸ ô ^Sd_l¸ h a2f,lZ\ a2\�`2c,k di\�a2ni\�\ â�\Xr¹a2k {w\�`0^wlZk x_qE�����¸^Sd_l}\ â�\Xr¹a2k {w\
{¯^S`2ks^Sd_r \O�����FÑ¥r¹g|Ò t Ö ^Sd_qb\�d�^Sd_l�àª`0^�{pksq ÄXÓpØ ð Ú fSg<^Sd�^wq|Î
qbxic,\Xl,^S\�`2feqbfwjpqbk ì�\(lZksq|a2`2k yixZa2k fwdJÒ Ö f¯�¼\�{w\�`Xt¯k d#]i`0^wr¹a2ksr�^Sj
^S]i]ij ksr�^¯a2k fwd_q�t(qbx_r0n�`2\ a2`2k \�{¯^Sjsq�^S`2\;^Sc�yik Íwxifwx_q,y4\Xr�^Sx_qb\
a2ni\�c,\X^wqbxi`2\Xl¸fw]Za2ksr�^SjvlZ\�]Za2n_q%r�^SdidifSa�y4\}xidiksçexi\�j o¸\ ÛpÎ
]ijs^Sk di\Xl%�(k a2n#^�r fwc�yik d_^¯a2k fwd%fSg_^S\�`2feqbfwjHtXfwì�fwdi\¼^Sd_l�~ æ�ó
r fwdea2`2k yixZa2k fwd_qJ�(k a2nik d%a2ni\vc,\X^wqbxi`2\�c,\�dea�^wr�r xi`0^wr o�fSgZa2ni\
Þ é	Ý��ZÝ�ÒZà<niksq¼`2\Xqbxij a0qvk d8^Sd}k dea2\�`2]ijs^�o,y4\ a|�¼\�\�d�^S\�`2feqbfwj
qbk ì�\<lZksq|a2`2k yixZa2k fwd�]_^S`0^Sc,\ a2\�`0q�^Sd_l�~ æ�ó r fwj xic,d,^Sc,fwxidea
qbx_r0n%a2n_^¯a	fwdi\¼r�^Sd#qbk c�xij a0^Sdi\�fwx_qbj o�r0n_^SdiÍw\�a2ni\(~ æ�ó r fwj Î
xic,d8^Sc,fwxidea¼^Sd_l,a2ni\�^S\�`2feqbfwj_qbk ì�\�lZksq|a2`2k yixZa2k fwd}k d�qbx_r0n
^O�<^�o�a2n_^¯a}a2ni\;a2fSa0^Sj�fw]Za2ksr�^Sj�lZ\�]Za2n_q}k d�^Sj j�r0n_^Sdidi\�jsq

`2\�c�^Sk d�xid_r0n_^SdiÍw\Xl·Ò	éifw`ba2xid_^¯a2\�j owtZlZ\Xqb]ik a2\�a2niksq<^Sc�yik ÍwxZÎ
k a|owtJy4fSa2nO^S\�`2feqbfwjsq�^Sd_l¸^¯a2c,feqb]ini\�`2ksr�Íe^wqb\Xq�q|a2k j j�r�^Sd¸y4\
r0n_^S`0^wr¹a2\�`2k ì�\Xl·t�yixZa�^Sd�^wr�r xi`0^¯a2\�lZ\ a2\�`2c,k d_^¯a2k fwd�fSg(a2ni\
`2\ a2`2k \�{¯^SjZ\�`2`2fw`�y_^S`0q	ksq�di\Xr \Xq2q2^S`2o�g�fw`�a2ni\�`2\ a2`2k \�{¯^Sji]i`2fZlpÎ
x_r¹a0q<a2f,y4\�x_qb\ g�xijHÒ

à<ni\�g�fw`2c�^Sj�]i`2fZr \XlZxi`2\�g�fw`�lZ\ a2\�`2c,k dik diÍ�a2ni\�]_^S`0^Sc#Î
\ a2\�`0q�fSg�a2ni\,^wq2qbxic,\Xl;^S\�`2feqbfwj�qbk ì�\#lZksq|a2`2k yixZa2k fwd�r�^Sd¸y4\
lZ\Xq2r `2k y4\Xl�^wq<g�fwj j f¯��q�Òvé�k `0q|aXt Þ k \�a2ni\�fw`2o�ksq(x_qb\XlOÑ¥qb]4\Xr¹Î
k g�opk diÍ�^S\�`2feqbfwjvr fwc,]ij \ ÛO`2\ g�`0^wr¹a2k {w\}k d_lZ\ Û Ú a2f�r�^Sjsr xijs^¯a2\
a2ni\¸\ Ûpa2k d_r¹a2k fwd�`0^¯a2k feq�ª�A�g�fw`�\X^wr0n´]_^Sk `�fSg�qbk ì�\�lZksq|a2`2k Î
yixZa2k fwdO]_^S`0^Sc,\ a2\�`0q�Ò,à<ni\�dJtJa2ni\,g�fw`2c�xijs^wq,Ñ ÄXßeÚ ^S`2\�^S]ZÎ
]ij k \Xl�a2f}r `2\X^¯a2\�j fpfw�eÎ�xi]�a0^Syij \Xq¼g�fw`Y¸ ô ^Sd_l�¸ h ^wq¼g�xid_r¹Î
a2k fwd_q�fSgR�����º^Sd_lp�����	Ò8éifw`�\X^wr0nOfwy_qb\�`2{w\Xl¸li^¯a0^�]4fwk deaXt
a2ni\Xqb\�a0^Syij \Xq�^S`2\�x_qb\Xl�a2f�r fwd_q|a2`2x_r¹a�j \�{w\�j�r xi`2{w\Xq(k d�a2ni\
Ñ����� P ����� Ú Î�]ijs^Sdi\<r fw`2`2\Xqb]4fwd_lZk diÍ(a2f�a2ni\<{¯^Sj xi\Xq�fSg<¸ ô ^Sd_l¸ h c,\X^wqbxi`2\Xlè^¯a;a2niksq;]4fwk deaXÒ���g,a2ni\Xqb\¶r xi`2{w\Xq�k dea2\�`bÎ

Ó
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÷(ø¥ù4úªû¯üdÏJþ¥ÿ(Ñ¥^ Ú à<k c,\%qb\�`2k \Xq<fSg�^S\�`2feqbfwj�c,\X^Sd8`0^wlZk x_q�Ñ�����J� ÙeÚ g�fw`��p\�]Za2\�c�y4\�` Ô t ÄXÓwÓwß tZ~(�%u�t_qbfwj ksl�Î�g�`2fwcÐ� ô t_li^wqbni\Xl
Î	g�`2fwc¾� h Õ Ñ�y Ú a2k c,\�qb\�`2k \XqvfSg�^S\�`2feqbfwjifw]Za2ksr�^Sj·lZ\�]Za2n�k d8^Sj j × r0n_^Sdidi\�jsq�g�fw`¼a2ni\�q2^Sc,\�li^�owtea2ni\�qbfwj ksl}r xi`2{w\�r fw`2`2\Xqb]4fwd_liq�a2f�����	� Ù�
 Ä tea2ni\%qbn_^wlZ\Xl�^S`2\X^#qbnif¯��qva2ni\�\ â�\Xr¹a�fSg	xid_r \�`ba0^Sk dea|o}k d������ºÑ�y4\ a|�¼\�\�d Ù ^Sd_l Ù Ò ð Ú

qb\Xr¹aXt¼a2ni\¸r fpfw`0lZk d_^¯a2\Xq,fSg�a2ni\�k `�k dea2\�`0qb\Xr¹a2k fwdº]4fwk dea8^S`2\
a2ni\d�����è^Sd_l_�����@fSg�a2ni\�^wq2qbxic,\Xl´^S\�`2feqbfwj�qbk ì�\¸lZksq|a2`2k Î
yixZa2k fwd@^¯a8a2ni\¸a2k c,\�fSg%a2ni\�c,\X^wqbxi`2\�c,\�deaXÒ Ö f¯�¼\�{w\�`Xt
g�fw`�`2\X^SjJli^¯a0^#dif�k dea2\�`0qb\Xr¹a2k fwd8fw`(c�xij a2k ]ij \%k dea2\�`0qb\Xr¹a2k fwd_q
c�^�o}fZr�r xi`XÒ�àvop]iksr�^Sj j owtea2ni\�j \�{w\�jJr xi`2{w\Xqvg�fw`e¸ ô ^Sd_l�¸ hk dea2\�`0qb\Xr¹a}fwdij o�g�fw`�^°qbc�^Sj j�g�`0^wr¹a2k fwd�fSg�c,\X^wqbxi`2\�c,\�dea0q
c�^wlZ\¼lZxi`2k diÍ�a2ni\¼li^�owÒ�à<ni\v`2\ a2`2k \�{w\Xl�\ â�\Xr¹a2k {w\v`0^wlZk ke^Sd_l
{¯^S`2ks^Sd_r \Xq	\ ÛZnik yik avnik Íwn,]4fwk deabÎHa2fSÎ�]4fwk dea�{¯^S`2ks^Syik j k a|owtSnif¯�<Î
\�{w\�`(�(ni\�d�]ij fSaba2\Xl�fwd8a2ni\}Ñ����� P ����� Ú Î�]ijs^Sdi\�a2ni\�o�Íw`2fwxi]
a2k Íwnea2j o,^Sj fwdiÍ�a2ni\�j k di\XqvlZ\Xq2r `2k y4\Xl�^Sy4f¯{w\%Ñ¥é�k Í_Ò × Ñ�yZÎ�l ÚbÚ Ò
à<niksq�qbxiÍwÍw\Xq|a0q�^�`0^Sd_lZfwc®r0n_^S`0^wr¹a2\�`�fSg<a2ni\}j \�{w\�jvr xi`2{w\
k dea2\�`0qb\Xr¹a2k fwd_q#^Sd_l�a2ni\�k `�qb\�d_qbk a2k {pk a|oOa2f°qbc�^Sj j<\�`2`2fw`0q%k d
a2ni\}c,\X^wqbxi`2\�c,\�dea0q%^Sd_l°r�^Sj k yi`0^¯a2k fwd_q��(niksr0n°`2\Xçexik `2\Xq�^
c,fZlZk Ï4r�^¯a2k fwd�a2f,a2ni\�`2\ a2`2k \�{¯^Sj·^S]i]i`2fe^wr0nJÒ

á�\<r0n_^S`0^wr¹a2\�`2k ì�\	a2ni\<r xi`2{w\�k d#é�k Í_Ò × Ñ¥^ Ú ypo�a2ni\vg�xid_r¹Î
a2k fwd�������Ñ����� Ú Ò�à<niksq�g�xid_r¹a2k fwd�r�^Sd�^Sj �<^�oZq�y4\�`2\Xq|a2fw`2\Xl
Íwk {w\�d¸a2ni\�{¯^Sj xi\�fSgR�����ºr fw`2`2\Xqb]4fwd_lZk diÍ}a2f�a2ni\�]4fwk dea%fSg
a2ni\}r xi`2{w\,�(ni\�`2\������u� Ù Ñ¥^wr¹a2x_^Sj j owtª�¼\#a0^S�w\,{¯^S`2ks^Sd_r \
Ù Ò ÙiÄ a2f¶^�{w\�`0^SÍw\�fwxZa}a2ni\ Þ k \;qbk ì�\�]_^S`0^Sc,\ a2\�`�feq2r k j js^¯Î
a2k fwd_q Ú Ò<á�\�`2\ g�\�`(a2f�a2niksqY�����O^wq<a2f./bc,fwdifSÎ�lZksq|a2`2k yixZa2k fwd
`0^wlZk x_q[1Oqbk d_r \;k a�ksq}r�^Sjsr xijs^¯a2\Xlºxid_lZ\�`}a2ni\¸^wq2qbxic,]Za2k fwd
a2n_^¯a(^Sj j�^S\�`2feqbfwj_]_^S`ba2ksr j \Xq¼^S`2\�\ â�\Xr¹a2k {w\�j o#a2ni\�q2^Sc,\�qbk ì�\wÒ
àªf¸çex_^Sdea2k g�o;a2ni\8lZ\�]4\�d_lZ\�d_r \}fSg(fwxi`%`2\ a2`2k \�{¯^Sjsq�fwdOa2ni\
]4feqbk a2k fwd�fSg�a2ni\8Ñ����� P ����� Ú Î�]4fwk dea�fwd�a2ni\#r xi`2{w\wt_�¼\%]4\�`bÎ
g�fw`2c5^Sj j�`2\ a2`2k \�{¯^Sjsq�g�fw`�Ï_{w\,qbx_r0n¸]4fwk dea0q�r fw`2`2\Xqb]4fwd_lZk diÍ
a2fS�����	� Ù�
 ÙiÄ P Ù�
 Ä P Ù�
 Ô P Ù�
 � P ^Sd_l Ù�
 ð_Ò�á�\�x_qb\�a2ni\�lZk â�\�`bÎ
\�d_r \�y4\ a|�¼\�\�d8a2ni\�`2\ a2`2k \�{¯^Sjsqvg�fw`�lZk â�\�`2\�deae������a2f}lZ\ Ï_di\
a2ni\#\�`2`2fw`�y_^S`0q�lZxi\%a2f8xid_r \�`ba0^Sk dea2k \Xq�k d;a2ni\,qbk ì�\,lZksq|a2`2k Î
yixZa2k fwdJÒ�à<ni\Xqb\<\�`2`2fw`0q	^S`2\¼a|op]iksr�^Sj j o�di\�Íwj k Íwk yij \¼g�fw`�fwì�fwdi\
r fwj xic,d�^Sc,fwxidea0q(^Sd_l8j fwdiÍSÎ��<^�{w\�j \�diÍSa2n8^S\�`2feqbfwj�fw]Za2ksr�^Sj

lZ\�]Za2n_q�Ò à<ni\�o�^S`2\;js^S`2Íw\�`�g�fw`�~ æ�ó r fwj xic,dF^Sc,fwxidea0q
^Sd_l´qbnifw`babÎ��<^�{w\�j \�diÍSa2nº^S\�`2feqbfwj(fw]Za2ksr�^Sj�lZ\�]Za2n_q�lZxi\�a2f
a2ni\(a2`0^wlZ\ Î�fSâ·q	y4\ a|�¼\�\�d}qbc�^Sj ji]_^S`ba2ksr j \�^Sd_l�~ æ�ó \ Ûpa2k d_r¹Î
a2k fwdJÒ

à<ni\(a2k c,\�qb\�`2k \Xq�fSgJc,fwdifSÎ�lZksq|a2`2k yixZa2k fwd,`0^wlZk x_qvr�^Sd�y4\
fwyZa0^Sk di\Xl°\�k a2ni\�`#g�`2fwcÑ¸ ô fw`�¸ h ^wq%g�xid_r¹a2k fwd_q#fSg�a2k c,\
Ñ¥é�k Í_Ò ß Ñ¥^ ÚbÚ Ò8à<ni\�{¯^Sj xi\Xq�fwyZa0^Sk di\Xl;g�`2fwcÒ¸ h Íw\�di\�`0^Sj j o
r fwk d_r kslZ\��(k a2n8a2ni\�fwdi\Xq�lZ\�`2k {w\Xl}g�`2fwcÓ¸ ô tiyixZa�^S`2\�x_qbxZÎ
^Sj j o�difwksqbk \�`Xt�a2npx_q��¼\,x_qb\�a2ni\�c ]i`2k c�^S`2k j o;^wq�^8r fwd_qbksq|Î
a2\�d_r o8r0ni\Xr0��Ò

æ d_r \¶a2ni\�^S\�`2feqbfwj,qbk ì�\�n_^wqOy4\�\�d lZ\ a2\�`2c,k di\Xl�a2ni\
^S\�`2feqbfwj�fw]Za2ksr�^SjªlZ\�]Za2nJt�^¯a�^Sdpo��<^�{w\�j \�diÍSa2nJtir�^Sd�y4\�r�^Sj Î
r xijs^¯a2\Xl,g�`2fwc�a2ni\ Þ k \�qb]4\Xr¹a2`0^Sj_\ Ûpa2k d_r¹a2k fwd�^Sd_l,a2ni\�]i`2\ Î
{pk fwx_qbj o�lZ\ a2\�`2c,k di\Xl@^S\�`2feqbfwj�fw]Za2ksr�^Sj�a2niksr0�pdi\Xq2q8k d@a2ni\
ñ Ø¯Ù dicêr0n_^Sdidi\�jHÒ�é�k Íwxi`2\ ß Ñ�y Ú qbnif¯��q·a2ni\<^S\�`2feqbfwjSfw]Za2ksr�^Sj
lZ\�]Za2nO^¯a ×w×SÙ dic�Ò���d¸a2niksq�]_^S`ba2ksr xijs^S`�r�^wqb\wt�k a%r0n_^SdiÍw\Xq
lZxi`2k diÍ¸a2ni\�li^�oO{pk fwjs^¯a2k diÍ¸a2ni\�r fwd_lZk a2k fwd_q�g�fw`a�ª^SdiÍwj \�o
^Sd_^Sj oZqbksq�Ò-·þlÍ·þ4��üs:�û¯ø¥üsÄ $�n 8<ve7�ø:�û�84ù4üq7_o�ø�8q�Jø�o�ü	6H8 n ú9t.7$ t.84ú97y: 5

à<ni\8^S\�`2feqbfwjvfw]Za2ksr�^Sj<lZ\�]Za2n_q,r�^Sjsr xijs^¯a2\Xl�k d�a2ni\8]i`2\ Î
{pk fwx_q�q|a2\�];^S`2\�a2ni\�d;qbxiyZa2`0^wr¹a2\Xl�g�`2fwcía2ni\%fwy_qb\�`2{w\Xl}a2fSÎ
a0^Sj�fw]Za2ksr�^Sj�lZ\�]Za2n_q�k d´^Sj j�qbk Û�r0n_^Sdidi\�jsq�Ò´à<ni\�`2\�c�^Sk dZÎ
k diÍ#fw]Za2ksr�^Sj·lZ\�]Za2n8k d�a2ni\�Ï_`0q|a(r0n_^Sdidi\�j�Ñ�ð Ä�× dic Ú ksq<lZxi\
a2f�~ æ�ó ^Sy_qbfw`2]Za2k fwdJti�(nik j \%k d�a2ni\�qb\Xr fwd_l�r0n_^Sdidi\�jvÑ ×SÙwÙ
dic Ú y4fSa2n�~ æ�ó ^Sd_l�fwì�fwdi\�^Sy_qbfw`2]Za2k fwd�ksq<]i`2\Xqb\�deaXÒvu¼^Sj Î
k yi`0^¯a2k fwd;xid_r \�`ba0^Sk dea2k \Xq�^¯â�\Xr¹a�y4fSa2n�r0n_^Sdidi\�jsq�t�yixZa%~ æ�ó
^Sy_qbfw`2]Za2k fwd,ksqvqb\�]_^S`0^¯a2\Xl%g�`2fwc r�^Sj k yi`0^¯a2k fwd,\ â�\Xr¹a0q�k d�a2ni\

ÄXÙ
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÷(ø¥ù4úªû¯ü4x·þ¥ÿ�Ñ¥^ Ú Ý(\�Íw`2\Xq2qbk fwdO]ij fSa%g�fw`,~ æ�ó fw]Za2ksr�^Sj¼lZ\�]Za2n�k d�ð Ä�× dic!r0n_^Sdidi\�j�ÑH�p\�]Za2\�c�y4\�` Ô t ÄXÓwÓwß t	~(�%u Ú t	lZks^Sc,fwd_l
r fw`2`2\Xqb]4fwd_liqva2f�a2ni\�{¯^Sj xi\%fSg�a2ni\�r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�deaYW�¨#Ñ�ni\�`2\�^S\�`2feqbfwjy�����J� Ù ksq�^wq2qbxic,\Xl Ú¹Õ Ñ�y Ú a2k c,\%qb\�`2k \Xq(fSg�~ æ�ó
r fwj xic,d�^Sc,fwxidea8Ñ¥[�z Ú g�fw`�a2ni\8q2^Sc,\�li^�owt	qbfwj kslOj k di\�r fw`2`2\Xqb]4fwd_liq�a2f�a2ni\8^wq2qbxic,\XlO^S\�`2feqbfwj¢�����D� Ù�
 Ä t	qbn_^wlZ\XlO`2\�Íwk fwd
qbnif¯��qva2ni\�xid_r \�`ba0^Sk dea|o�lZxi\�a2f,]4feq2qbk yij \�{¯^S`2ks^¯a2k fwd�fSgj������g�`2fwc Ù a2f Ù Ò ð_Ò

ð Ä�× dic r0n_^Sdidi\�jiypo#c,\X^Sd_q�fSgJ^Â�ª^SdiÍwj \�oeÎ�j k �w\¼`2\�Íw`2\Xq2qbk fwd
Ñ¥é�k Í_Ò Ø Ñ¥^ ÚbÚ Òºà<ni\�r�^Sj k yi`0^¯a2k fwd¶r fp\ ä}r k \�deaaW�¨}ksq�lZ\ a2\�`bÎ
c,k di\Xl;ypo�a2niksq�]i`2fZr \XlZxi`2\%a2fwÍw\ a2ni\�`��(k a2n;a2ni\�~ æ�ó r fwj Î
xic,d�^Sc,fwxidea�Ñ¥é�k Í_Ò Ø Ñ�y ÚbÚ Ò�á�\�x_qb\�[�fwy_qbfwd�xidik a0q�Ñ Ä [�z� ÄXÙ T ô ^¯a2c�KOr cZ� Ô2
 ß ñ Ø�Õ�ÄXÙ ¨×ÖBØ�Ù�Ú�Û W�b�W Ø ó Ú a2f°lZ\ Î
q2r `2k y4\�a2ni\�~ æ�ó r fwj xic,dO^Sc,fwxidea�^wq��¼\�j j�^wq�a2ni\,fwì�fwdi\
r fwj xic,d�^Sc,fwxideaXÒ

é�k Íwxi`2\Xq Ø Ñ¥^ Ú ^Sd_l}Ñ�y Ú qbnif¯�Oa2n_^¯a	xi`2y_^Sd�Ñ¥~(�%u Ú dik a2`2fSÎ
Íw\�d�lZk f�ÛZkslZ\�lZfp\Xq%difSa�\ ÛZnik yik a,q|a2`2fwdiÍ;lZk xi`2d_^Sj¼r0n_^SdiÍw\Xq
a2n_^¯a�^S`2\¸qb\�\�d�k d@q|a2`0^¯a2feqb]ini\�`2ksr;~ æ�ó Ò à<npx_q�t(a2ni\�`2\ Î
Íw`2\Xq2qbk fwd#^Sd_^Sj oZqbksqªksq�^S]i]ij ksr�^Syij \wtSyixZa�xidZg�fw`ba2xid_^¯a2\�j owtSa2niksq
^S]i]i`2fe^wr0n¸ksq�difSa�{w\�`2o¸^wr�r xi`0^¯a2\,y4\Xr�^Sx_qb\,fSg<a2ni\}q|a2`2fwdiÍ
k dea2\�`2]ijs^�o¸y4\ a|�¼\�\�dOa2ni\8~ æ�ó r fwj xic,d�^Sc,fwxidea#^Sd_l�a2ni\
^S\�`2feqbfwj(qb]4\Xr¹a2`0^Sj(\ Ûpa2k d_r¹a2k fwd´lZ\Xq2r `2k y4\Xl�^Sy4f¯{w\�^Sd_l¶a2ni\
nik Íwn�{¯^S`2ks^Syik j k a|o�fSg�~ æ�ó k d�a2ni\%xi`2y_^Sd�~�\��è��fw`2��\�dp{pk Î
`2fwdic,\�deaXÒ°h�d¶xid_r \�`ba0^Sk dea|oOk d�a2ni\8`2\ a2`2k \�{w\Xl�~ æ�ó r fwj Î
xic,d¶^Sc,fwxidea%fSg%Ñ �wÙ K ×SÙq�#Ú ksq�r�^Sx_qb\Xl�ypo�fwxi`%k d_^Syik j Î
k a|o¶a2f°xidiksçexi\�j o�r fwd_q|a2`0^Sk di\Xl¶a2ni\;{¯^S`2ks^Sd_r \	�����@fSg�a2ni\
^S\�`2feqbfwj�qbk ì�\OlZksq|a2`2k yixZa2k fwdF\�{pkslZ\�dea8k d@é�k Í_Ò Ø Ñ�y Ú Ò æ d
]inpoZqbksr�^Sj�Íw`2fwxid_liq�t4js^S`2Íw\�`�\ â�\Xr¹a2k {w\#{¯^S`2ks^Sd_r \Xq�^S`2\�j k �w\�j o
a2f¸y4\8c,fw`2\�`2\X^Sj ksq|a2ksr,a2n_^Sd������0� Ù ÒOh�jsqbf_t�di\�Íwj \Xr¹a#fSg
^S\�`2feqbfwj¯^Sy_qbfw`2]Za2k fwd�k d�a2ni\�]i`2\Xqb\�d_r \	fSgi^Sy_qbfw`2yik diÍ<^S\�`2feqbfwj
^Sjsqbf�j \X^wliq�a2f,qbfwc,\�f¯{w\�`2\Xq|a2k c�^¯a2k fwd�fSgJa2ni\�~ æ�ó r fwj xic,d
^Sc,fwxideaXtw�(nik j \(difSa¼qbk Íwdik Ï4r�^Sdea2j o�^¯â�\Xr¹a2k diÍ�a2ni\�^wr�r xi`0^wr o
fSg	fSa2ni\�`(`2\ a2`2k \�{¯^Sjsq�Ò

-·þ�ÏJþ4��üs:�û¯ø¥üsÄ $�n 8<ve8<ÅH8<7�ü	6H8 n ú9t.7 $ t.84ú97y: 5
à<ni\�q|a0^Sd_li^S`0l ^S]i]i`2fe^wr0n�a2f�`2\ a2`2k \�{w\´^¯a2c,feqb]ini\�`2ksr

fwì�fwdi\#r fwj xic,d�^Sc,fwxidea0q�ksq�a2f8x_qb\�a2ni\�ze� qb]4\Xr¹a2`0^Sj	`2\ Î
Íwk fwd�Ñ¥[�fwy_qbfwd¸^Sd_l;ò¼`2\��¼\�`�qb]4\Xr¹a2`2fwc,\ a2\�`0q Ú Ò�~�\�{w\�`ba2ni\ Î
j \Xq2q�tZa2ni\%{pksqbk yij \}Ñ�uvn_^S]i]ixiksq Ú ^Sy_qbfw`2]Za2k fwd8y_^Sd_l8n_^wq�^Sjsqbf
y4\�\�d°�(kslZ\�j o�x_qb\Xl�a2f;`2\ a2`2k \�{w\,fwì�fwdi\}r fwj xic,d�^Sc,fwxidea0q
Ñ¥Ü�k diÍ°^Sd_l�ò¼op`2di\ ÄXÓpØ¯ßiÕ �pn_^�� ÄXÓpØ¯Ó ^ Õ é�j k aba2di\�`}\ a�^SjHÒ
ÄXÓwÓH�iÕ_Þ ksr0n_^Sjsqb�po}\ a�^SjHÒ ÄXÓwÓe×wÚ Òvá´k a2n¸^S\�`2feqbfwj·`2\�c,f¯{w\Xl·t
k d�fwxi`#`2\ a2`2k \�{¯^Sjvc,\ a2nifZl°a2ni\�Ñ�xid_r�^Sj k yi`0^¯a2\Xl Ú ~ æ�ó ^SyZÎ
qbfw`2]Za2k fwd°r fwdea2`2k yixZa2k fwd_q%^S`2\,Ï_`0q|a�^Sd_^Sj oea2ksr�^Sj j o¸`2\�c,f¯{w\Xl
g�`2fwc�a2ni\ ×SÙwÙ dic r0n_^Sdidi\�j%c,\X^wqbxi`2\XlFfw]Za2ksr�^Sj�lZ\�]Za2nJÒ
à<ni\�d¸^��ª^SdiÍwj \�oeÎ�j k �w\�`2\�Íw`2\Xq2qbk fwd8a2\Xr0nidiksçexi\8Ñ¥é�k Í_Ò�ñ_Ñ¥^ ÚbÚ
ksq�^S]i]ij k \Xl�a2f;fwyZa0^Sk d°y4fSa2nOa2ni\}fwì�fwdi\�r fwj xic,d�^Sc,fwxidea
^wq�g�xid_r¹a2k fwd�fSg�a2k c,\°Ñ¥é�k Í_Ò´ñ_Ñ�y ÚbÚ ^Sd_l�a2ni\�r�^Sj k yi`0^¯a2k fwd
r fp\ ä}r k \�deaSW ó Ò Ö \�`2\}�¼\}\�c,]in_^wqbk ì�\�a2n_^¯a�a2ni\�`2\ a2`2k \�{¯^Sj
fSgva2ni\,fwì�fwdi\,r fwj xic,dO^Sc,fwxidea�n_^wq�k a0q�f¯�(d�r�^Sj k yi`0^¯a2k fwd
]i`2fZr \XlZxi`2\wtvc�^S�pk diÍ�fwì�fwdi\8`2\ a2`2k \�{¯^Sjsq,^Sj c,feq|a�k d_lZ\�]4\�dZÎ
lZ\�dea<fSgJa2ni\�`2\ a2`2k \�{¯^SjsqvfSg�^S\�`2feqbfwj_]_^S`0^Sc,\ a2\�`0qv^Sd_l�~ æ�ó Ò
��g�^S\�`2feqbfwj�]_^S`ba2ksr j \}qbk ì�\}lZfp\Xq�difSa#lZ`0^Sc�^¯a2ksr�^Sj j o;r0n_^SdiÍw\
lZxi`2k diÍ�a2ni\#li^�o�Ñ¥^}r fwd_lZk a2k fwd�c,\ a�g�fw`�c,feq|a�qbk a2\Xq Ú a2ni\�d
a2ni\#r fwdea2`2k yixZa2k fwd�g�`2fwc$\�`2`2fw`0q(k d¸^S\�`2feqbfwjJfw]Za2ksr�^Sj�lZ\�]Za2n
lZxi\�a2f8r�^Sj k yi`0^¯a2k fwd�\�`2`2fw`0q(n_^wq�a2ni\�g�fw`2c�r fwd_q|a V M �(niksr0n
ksq#r fw`2`2\Xr¹a2\XlOlZxi`2k diÍ�a2ni\8fwì�fwdi\}r�^Sj k yi`0^¯a2k fwd°]i`2fZr \XlZxi`2\wÒ
Ñ¥à<ni\#q2^Sc,\�ksq�^Sjsqbf�a2`2xi\%g�fw`�\�`2`2fw`0q(k d¸~ æ�ó r�^Sj k yi`0^¯a2k fwdJt
\�{w\�d��(k a2nifwxZa(^Sdpo}r fwd_lZk a2k fwd_qvfwd8^S\�`2feqbfwj_]_^S`ba2ksr j \�qbk ì�\ Ú Ò

à<niksq°]i`2fZr \XlZxi`2\´^S]i]4\X^S`0qOa2fêy4\�`2fwyix_q|a�qbk d_r \´a2ni\
`2\ a2`2k \�{w\Xlºfwì�fwdi\�r fwj xic,d�^Sc,fwxidea�qbnif¯��q�j k aba2j \¸r0n_^SdiÍw\
a2ni`2fwxiÍwnºa2ni\�li^�owÒèà<ni\�qbc�^Sj j�r0n_^SdiÍw\Xq,a2n_^¯a8^S`2\;qb\�\�d

ÄwÄ
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÷(ø¥ù4úªû¯ü0wJþ¥ÿ�Ñ¥^ Ú Ý(\�Íw`2\Xq2qbk fwd¶]ij fSa�g�fw` æ�ô fw]Za2ksr�^Sj�lZ\�]Za2n´k d ×SÙwÙ dic�r0n_^Sdidi\�j�ÑH�p\�]Za2\�c�y4\�` Ô t ÄXÓwÓwß tv~(�%u Ú t¼lZks^Sc,fwd_l
r fw`2`2\Xqb]4fwd_liq(a2f�a2ni\,{¯^Sj xi\#fSg�a2ni\,r�^Sj k yi`0^¯a2k fwd¸r fp\ ä}r k \�dea0q�r fwc�yik d_^¯a2k fwddW ó Ku» ó ¨¥W�¨}Ñ�ni\�`2\,^S\�`2feqbfwjÝ�����.� Ù ksq�^wq2qbxic,\Xl Ú¹Õ
Ñ�y Ú a2k c,\�qb\�`2k \Xq(fSg æ�ô r fwj xic,d�^Sc,fwxidea#Ñ¥[�z Ú g�fw`(a2ni\#q2^Sc,\%li^�owt4qbfwj ksl8j k di\�r fw`2`2\Xqb]4fwd_liq¼a2f�^wq2qbxic,\Xl�^S\�`2feqbfwjL�����d� Ù�
 Ä t
a2ni\%qbn_^wlZ\Xl8^S`2\X^�`2\�]i`2\Xqb\�dea0q�Ñ¥qbc�^Sj j Ú xid_r \�`ba0^Sk dea|o�lZxi\�a2f,]4feq2qbk yij \�{¯^S`2ks^¯a2k fwd8fSgj������g�`2fwc Ù a2f Ù Ò ð_Ò

^S`2\�c,feq|a2j o°lZxi\�a2f�{¯^S`2ks^¯a2k fwd_q%k dºqbxi`bg¥^wr \�fwì�fwdi\�Ñ¥Ü�\�`2`
^Sd_l Þ r���j `2f¯o ÄXÓwÓe×wÚ Ò [�\Xqb]ik a2\¶js^S`2Íw\Onik Íwnèg�`2\Xçexi\�d_r o
{¯^S`2ks^¯a2k fwd_q¸lZxi\�a2f@k d_q|a0^Sdea0^Sdi\�fwx_q;k d_q|a2`2xic,\�dea0^Sj#difwksqb\
qbnif¯�(d´k dFé�k Í_Ò?ñ_Ñ�y Ú Ñåa2ni\Oli^¯a0^°n_^�{w\;difSa8y4\�\�dF^�{w\�`bÎ
^SÍw\Xl Ú tJa2ni\}c,\X^SdOfwì�fwdi\�r fwj xic,d°^Sc,fwxidea%ksq%^8�¼\�j jvlZ\ Î
a2\�`2c,k di\Xl�çex_^Sdea2k a|o�^Sd_l�r fwj xic,d,fwì�fwdi\(r�^Sd,y4\�`2\ a2`2k \�{w\Xl
�(k a2n¸c�x_r0n;y4\ aba2\�`�^wr�r xi`0^wr o}a2n_^Sd�~ æ�ó Ò Þ fw`2\�f¯{w\�`Xtiypo
n_^�{pk diÍ�Ï_j a2\�`�r0n_^Sdidi\�jsq,fwd�y4fSa2nºa2ni\�j fwdiÍSÎ�^Sd_l�qbnifw`babÎ
�<^�{w\�j \�diÍSa2n�qbkslZ\Xq�fSg�a2ni\�fwì�fwdi\%^Sy_qbfw`2]Za2k fwdJt_k a�ksq�]4feq2qbk Î
yij \�a2f%c,fw`2\�\ â�\Xr¹a2k {w\�j o�qb\�]_^S`0^¯a2\<a2ni\�fwì�fwdi\�^Sd_l�^S\�`2feqbfwj
r fwdea2`2k yixZa2k fwd_q�tZxidij k �w\�a2ni\%qbk a2x_^¯a2k fwd8g�fw`�~ æ�ó Ò-·þlx·þDm $�n ø + û $ :Xø�8<74|�ø 5 :�8_û¯ø¥ü 5S$ 79o46 $�n ø + û $ :Xø�8<7$ Ä4üeû $ ù4ø�7�ù

à<ni\8c,\ a2nifZlºlZ\Xq2r `2k y4\Xl�k d�a2niksq,]_^S]4\�`,]i`2f¯{pkslZ\Xq%g�fw`
a2ni\¸qbk c�xij a0^Sdi\�fwx_q}lZ\ a2\�`2c,k d_^¯a2k fwd´fSg�a2ni\;k d_q|a2`2xic,\�deaXî q
r�^Sj k yi`0^¯a2k fwd a2fwÍw\ a2ni\�`¶�(k a2n a2ni\F`2\ a2`2k \�{¯^Sj�fSg;]inpoZqbksr�^Sj
çex_^Sdea2k a2k \Xq�Ò���d�^wlilZk a2k fwd�a2f}a2ni\,r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0q
lZ\ a2\�`2c,k di\Xl�k d8a2ni\%]i`2\�{pk fwx_q(q|a2\�]_q�t_{¯^Sj xi\Xq(fSg¢W ô ^Sd_l�W hr�^Sd;y4\#fwyZa0^Sk di\Xl�g�`2fwc � ô t � h t�W�¨�t·^Sd_lJW ó t�fw`�lZk `2\Xr¹a2j o
ypo;qbxiyZa2`0^wr¹a2k diÍ}a2ni\,`2\ a2`2k \�{w\Xl�fw]Za2ksr�^Sj	lZ\�]Za2n_q�g�`2fwc$a2ni\
c,\X^wqbxi`2\Xl�fwdi\Xq�Ò�à<niksqªk dZg�fw`2c�^¯a2k fwd%^Sj j f¯��qJx_qJa2f�c,fwdik a2fw`
^Sdpo�r0n_^SdiÍw\Xq¼k d8a2ni\�k d_q|a2`2xic,\�deaXî q(r�^Sj k yi`0^¯a2k fwdJÒ

à<ni\,r�^Sj k yi`0^¯a2k fwd�niksq|a2fw`2o�fSg�a2ni\}���b�i� Þ é	Ý��ZÝ?lZxi`bÎ
k diÍ}a2ni\�]4\�`2k fZl�g�`2fwc��p\�]Za2\�c�y4\�` Ä t ÄXÓwÓe× a2f8~�f¯{w\�c�y4\�`
ÔeØ t ÄXÓwÓwß ksq�qbnif¯�(d°k d�é�k Í_Ò Ó Ñ¥^ Ú Ñ¥qbc,fpfSa2ni\Xl�a2`2\�d_liq%k d
é�k Í_Ò Ó Ñ�y ÚbÚ Ò´à<ni\�`2\Xqbxij a0q�qbnif¯�í^�j feq2q#fSg�Ï_j a2\�`,a2`0^Sd_q|Î
c,k aba0^Sd_r \wt�^S]i]i`2f�ÛZk c�^¯a2\�j o¸ypo°^�g¥^wr¹a2fw`�fSg � Ñ¥^wq2qbxic,k diÍ

lZ\ a2\Xr¹a2fw`B��\�j \Xr¹a2`2fwdiksr�q8q|a0^Syik j k a|o Ú t�g�fw` ßiÄ�× dic±^Sd_l ßpØ¯Ù
dic!r0n_^Sdidi\�jsq�lZxi`2k diÍ;a2ni\�Ï_`0q|a ÔSÙwÙ li^�oZq%fSg�fw]4\�`0^¯a2k fwdJt
g�fwj j f¯�¼\Xlºypoº^OÍw`0^wlZx_^Sj�q|a0^Syik j k ìX^¯a2k fwdJÒ?Ñ¥à<niksq}]4fpfw`�Ï_j Î
a2\�`,]4\�`bg�fw`2c�^Sd_r \�j \Xl�a2f¸a2ni\8`2\�]ijs^wr \�c,\�dea,fSg�a2ni\Xqb\�Ï_j Î
a2\�`0q<�(k a2n�k fwd�^wq2qbksq|a2\Xl8lZ\�]4feqbk a2k fwd�Ï_j a2\�`0q(k d�qbxiy_qb\Xçexi\�dea
Þ é	Ý��ZÝ�q Ú Ò�à<ni\�a2`0^Sd_qbc,ksq2qbk fwd�j feq2q(k d�a2ni\%ð Ä�× dic�^Sd_l
×SÙwÙ dic r0n_^Sdidi\�jsq��<^wq�`2fwxiÍwnij o ÔSÙq� ^Sd_l;ð Ùq� t·`2\Xqb]4\Xr¹Î
a2k {w\�j owtp�(nik j \�a2ni\�ñ Ø¯Ù dic r0n_^Sdidi\�j�`2\�c�^Sk di\Xl�\Xq2qb\�dea2ks^Sj j o
q|a0^Syij \wÒ	�pxiy_qb\Xçexi\�deaªjs^Sy4fw`0^¯a2fw`2o�`2\ Î�r�^Sj k yi`0^¯a2k fwd�fSgpa2ni\vk dZÎ
q|a2`2xic,\�dea�ypo�a2ni\�c�^SdpxZg¥^wr¹a2xi`2\�`�Ñå�v^Sdi�w\�\S��dp{pk `2fwdic,\�dZÎ
a0^Sj��poZq|a2\�c�q�t¼��d_rSÒ Ú r fwdZÏ_`2c,\Xl�a2ni\Xqb\�fwy_qb\�`2{w\Xl°a2`2\�d_liq
k d�Ï_j a2\�`�a2`0^Sd_qbc,k aba0^Sd_r \wÒ��pk d_r \,Ï_j a2\�`�a2`0^Sd_qbc,ksq2qbk fwd�r�^Sd
r0n_^SdiÍw\�`0^S]ikslZj o�Ñ�f¯{w\�`�a2ni\�r fwxi`0qb\�fSgªli^�oZq Ú telZ\ a2\�`2c,k dik diÍ
a2ni\#r�^Sj k yi`0^¯a2k fwd�g�`2fwcía2ni\,li^¯a0^�fwd;^�li^Sk j o8y_^wqbksq�^Sj j f¯��q
x_q�a2f;r�^¯a0r0n�a2ni\Xqb\}r0n_^SdiÍw\Xq�^wq�a2ni\�o¸fZr�r xi`�^Sd_l�r fw`2`2\Xr¹a
a2ni\�cí�(k a2nifwxZa�r fwc,]i`2fwc,ksqbk diÍ#`2\ a2`2k \�{¯^SjJ^wr�r xi`0^wr owÒ

á´nik j \�fwxi`�`2\ a2`2k \�{¯^Sji^Sj Íwfw`2k a2nic�ksq�lZ\Xqbk Íwdi\Xl�a2f�`2\�j o#^wq
j k aba2j \}^wq�]4feq2qbk yij \,fwd¸a2ni\�{¯^Sj xi\Xq�fSgva2ni\}r�^Sj k yi`0^¯a2k fwd�r fSÎ
\ ä}r k \�dea0q�tªj fwdiÍSÎHa2\�`2c5qbc,fpfSa2nik diÍ�^Sj j f¯��q�x_q�a2f�k c,]i`2f¯{w\
a2ni\�`2\ a2`2k \�{¯^Sj(^wr�r xi`0^wr o°ypo¶`2\XlZx_r k diÍOr�^Sj k yi`0^¯a2k fwdºdifwksqb\
a2n_^¯a,^S`2ksqb\Xq%ypo�k d_r j x_lZk diÍ;a2nifeqb\8li^�oZq%�(k a2n¶qbnifw`ba#r j \X^S`
]4\�`2k fZliq�Ò_�JfwdiÍSÎHa2\�`2c!qbc,fpfSa2nik diÍOfSg�a2ni\�r�^Sj k yi`0^¯a2k fwd¶ksq
`2\X^wqbfwd_^Syij \�qbk d_r \�a2ni\¸k d_q|a2`2xic,\�deaXî q�r�^Sj k yi`0^¯a2k fwd�ksq}difSa
\ ÛZ]4\Xr¹a2\Xl@a2f´{¯^S`2o@qbk Íwdik Ï4r�^Sdea2j o�fwd�^´li^�oeÎHa2fSÎ�li^�o´y_^¯Î
qbksq�Ò��pfwc,\�a2\�c,]4\�`0^¯a2xi`2\ Î�`2\�js^¯a2\Xl¶ã_x_r¹a2x_^¯a2k fwd_q}k d�Ï_j a2\�`
a2`0^Sd_qbc,ksq2qbk fwd;c�^�o�fZr�r xi`Xt�\Xqb]4\Xr ks^Sj j o�k gva2ni\,k d_q|a2`2xic,\�dea
ni\X^wl�ksq}difSa8]i`2fw]4\�`2j o�a2\�c,]4\�`0^¯a2xi`2\¸q|a0^Syik j k ì�\Xl·Ò Ö f¯�<Î
\�{w\�`Xt�y_^wqb\Xl;fwd¸fwxi`�r fwc,]_^S`2ksqbfwd_q��(k a2n�fSa2ni\�`�c,\X^wqbxi`2\ Î
c,\�dea0q�Ñ�\wÒ Í_Ò t�uv� Þ ����t¼à æ�Þ ��t<ò¼`2\��¼\�`�qb]4\Xr¹a2`2fwc,\ a2\�` Ú

Ä�Ô



sepÞ octß novà decÞ janá febÞ mará aprâ mayá junã julã augã sepÞ octß novà0.0

0.5

1.0

1.5

 C
A

LI
B

R
A

T
IO

N
 C

O
E

F
F

IC
IE

N
T

S

ä
 415 nm
 500 nm
 615 nm
 670 nm
 870 nm

aÉ

sepÞ octß novà decÞ janá febÞ mará aprâ mayá junã julã augã sepÞ octß novà0.0

0.5

1.0

1.5

C
A

LI
B

R
A

T
IO

N
 C

O
E

F
F

IC
IE

N
T

S
, P

O
LY

N
O

M
IA

L 
F

IT

 415 nm
 500 nm
 615 nm
 670 nm
 870 nm

b

÷(ø¥ù4úªû¯üXåJþ¥ÿ�u¼^Sj k yi`0^¯a2k fwd�niksq|a2fw`2o8fSg�a2ni\,���b�i� Þ é	Ý��ZÝêg�fw`�a2ni\�]4\�`2k fZl�g�`2fwc5�p\�]Za2\�c�y4\�` ÄXÓwÓe× a2f�~�f¯{w\�c�y4\�` ÄXÓwÓwß ÿ�Ñ¥^ Ú
a2k c,\%lZ\�]4\�d_lZ\�d_r \�fSg�r�^Sj k yi`0^¯a2k fwd8r fp\ ä}r k \�dea0q<k d8Ï_{w\�r0n_^Sdidi\�jsq Õ Ñ�y Ú ]4fwj opdifwc,ks^Sj�Ïia0q¼a2f,a2ni\%li^¯a0^�g�`2fwc Ñ¥^ Ú Ò

�¼\#n_^�{w\%g�fwxid_l;a2n_^¯a�c,feq|a�fSg¼li^�oeÎHa2fSÎ�li^�o8{¯^S`2ks^¯a2k fwd_q�k d
a2ni\,k d_q|a0^Sdea0^Sdi\�fwx_q Þ é	Ý��ZÝ?r�^Sj k yi`0^¯a2k fwd_q�lZ\�`2k {w\Xl�g�`2fwc
a2ni\vli^¯a0^�^S`2\�r fw`2`2\�js^¯a2\Xl��(k a2n%lZk â�\�`2\�d_r \XqJk d�a2ni\�`2\ a2`2k \�{¯^Sj
]i`2fZlZx_r¹a0q�Ò	à<niksq¼qbxiÍwÍw\Xq|a0q	a2n_^¯a�a2ni\�{¯^S`2ks^Syik j k a|o�k d�a2ni\�k dZÎ
q|a0^Sdea0^Sdi\�fwx_q�r�^Sj k yi`0^¯a2k fwd;r fp\ ä}r k \�dea0q�ksq�^¯aba2`2k yixZa0^Syij \�a2f
xid_r \�`ba0^Sk dea2k \Xqªk d%a2ni\<r�^Sj k yi`0^¯a2k fwd�a2\Xr0nidiksçexi\wt¯`0^¯a2ni\�`ªa2n_^Sd
^wr¹a2x_^Sj	k d_q|a2`2xic,\�dea0^Sj	\ â�\Xr¹a0q�tJk d¸]_^S`ba2ksr xijs^S`Xt�\ â�\Xr¹a0q�lZxi\
a2f#r0n_^SdiÍw\Xqvk d�a2ni\�lZk â�x_qb\�nifw`2k ì�fwdea0^Sj_c,\X^wqbxi`2\�c,\�dea<lZxi\
a2fOr j fwx_liq#fwxZa0qbkslZ\8a2ni\ Þ é	Ý��ZÝíÏ_\�jsl�fSg�{pk \�� fwd¶]_^S`bÎ
a2ks^Sj j o�r j fwx_lZo8li^�oZq�Ò

àªf#r fwdea2`2fwj_g�fw`¼a2ni\Xqb\�qbk a2x_^¯a2k fwd_q�tea2ni\�li^¯a0^#^S`2\�`2\�]i`2fSÎ
r \Xq2qb\Xlºx_qbk diÍ°qbc,fpfSa2n´^S]i]i`2f�ÛZk c�^¯a2k fwd_q#fSg�a2ni\¸r�^Sj k yi`0^¯Î
a2k fwd%a2k c,\<qb\�`2k \Xq�Ò�é�k Í_Ò Ó Ñ�y Ú qbnif¯��q�qbx_r0n�^S]i]i`2f�ÛZk c�^¯a2k fwd_q
Ñ�c�^wlZ\�ypo × lZ\�Íw`2\�\�]4fwj opdifwc,ks^Sj4Ïia0q Ú fSg�a2ni\�r�^Sj k yi`0^¯a2k fwd
r fp\ ä}r k \�dea0q�g�`2fwc5é�k Í_Ò Ó Ñ¥^ Ú Ò%à<ni\#c,\ a2nifZl¸x_qb\Xl�a2f�^�{eÎ
\�`0^SÍw\�a2ni\°r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0q8c�x_q|a�]i`2\Xqb\�`2{w\�a2ni\
qb]4\Xr¹a2`0^Sj	lZ\�]4\�d_lZ\�d_r \,fSg�a2ni\#c,\X^wqbxi`2\Xl�fw]Za2ksr�^Sj�lZ\�]Za2n_q�Ò
æ a2ni\�`2�(ksqb\wt�a2ni\<^�{w\�`0^SÍwk diÍ(�(k j jZ^¯â�\Xr¹a�a2ni\<`2\ a2`2k \�{¯^SjsqJa2n_^¯a
`2\�j o�fwd�qb]4\Xr¹a2`0^Sj·lZk â�\�`2\�d_r \Xq¼k d8fw]Za2ksr�^SjJlZ\�]Za2n_q�Ñ¥qbx_r0n�^wq
]_^S`ba2ksr j \�qbk ì�\�^Sd_l8fwì�fwdi\ Ú Ò

àªfO^wr0nik \�{w\8qb]4\Xr¹a2`0^Sj(r fwd_qbksq|a2\�d_r owt��¼\�]4\�`bg�fw`2c!r�^Sj k Î
yi`0^¯a2k fwd�^�{w\�`0^SÍwk diÍ#^Sd_l�li^¯a0^,`2\�]i`2fZr \Xq2qbk diÍ#x_qbk diÍ}^#]i`2fSÎ
r \XlZxi`2\�a2n_^¯a<g�fwj j f¯��qva2ni\%q|a2\�]_q¼fSgªa2ni\�k d_q|a0^Sdea0^Sdi\�fwx_q¼`2\ Î
a2`2k \�{¯^Sj_^Sj Íwfw`2k a2nic�Ò�à<niksq�^�{w\�`0^SÍwk diÍ2��`2\�]i`2fZr \Xq2qbk diÍ<]i`2fZr \ Î
lZxi`2\�`2\Xçexik `2\Xq�a2n_^¯a(�¼\�`2\�]4\X^¯a<a2ni\�`2\ a2`2k \�{¯^Sjsqvg�fwxi`¼a2k c,\Xq
g�fw`�^Sj j	li^�oZq�lZxi`2k diÍ}a2ni\�qb\�j \Xr¹a2\Xl¸li^¯a0^}]4\�`2k fZl·Ò æ d;a2ni\
Ï_`0q|a,q|a2\�]Jt��¼\8qbc,fpfSa2n�a2ni\�ñ Ø¯Ù dic!r�^Sj k yi`0^¯a2k fwd¶r fp\ ä,Î
r k \�dea§WB��f¯{w\�`(a2ni\�a2k c,\%]4\�`2k fZl·Ò(à<ni\�d;�¼\�`2\�`2xid�a2ni\%`2\ Î
a2`2k \�{¯^Sjsq(�(k a2n�a2ni\�qbc,fpfSa2ni\Xl	WB��a2f}fwyZa0^Sk d8a2ni\#^wl�Ð|x_q|a2\Xl
{¯^Sj xi\Xq#fSg � ô Ò¶à<ni\Xqb\�{¯^Sj xi\Xq,^S`2\}a2ni\�d�^Sjsqbf�qbc,fpfSa2ni\Xl

f¯{w\�`�a2ni\�qb\�j \Xr¹a2\Xl¸a2k c,\�]4\�`2k fZl·t	^Sd_l¸a2ni\�`2\ a2`2k \�{¯^Sjsq�^S`2\
`2\�]4\X^¯a2\Xl�]i`2f¯{pkslZk diÍ#r fw`2`2\Xr¹a2k fwd_q	a2f�a2ni\�{¯^Sj xi\�fSg9W�¨<a2n_^¯a
ksq�lZ\ a2\�`2c,k di\Xl%g�`2fwcêa2ni\(r�^Sj k yi`0^¯a2k fwd�fSg_a2ni\�~ æ�ó r fwj xic,d
^Sc,fwxideaXÒ	~�\ ÛpaXte�¼\(`2\�]i`2fZr \Xq2q�a2ni\�li^¯a0^�Ñ��(k a2n}qbc,fpfSa2ni\Xl
{¯^Sj xi\Xq�fSg\WB�St � ô t	^Sd_lXW�¨ Ú a2f;]i`2fZlZx_r \}^wl�Ð|x_q|a2\Xl�fwì�fwdi\
r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0q��(niksr0n°^S`2\#a2ni\�d°qbc,fpfSa2ni\Xl¸y4\ Î
g�fw`2\�a2ni\�Ï_d_^Sj·`2\�]i`2fZr \Xq2qbk diÍ#ksq<]4\�`bg�fw`2c,\Xl·Ò

á�\�difSa2\�a2n_^¯a�a2ni\F`2\Xqbxij a0q�fSg�`2\�]i`2fZr \Xq2qbk diÍ_t}�(k a2n
qbc,fpfSa2ni\Xl;r�^Sj k yi`0^¯a2k fwd;r fp\ ä}r k \�dea0q�lZ\�]4\�d_l;fwd�a2ni\#qb]4\ Î
r k Ï4r%c,\ a2nifZl;fSgvqbc,fpfSa2nik diÍ_Ò�à<niksq�lZ\�]4\�d_lZ\�d_r \�ksq�c,feq|a
]i`2fwdifwxid_r \Xl�g�fw`(a2ni\�fwì�fwdi\�`2\ a2`2k \�{¯^Sjsq�Ò<�pk d_r \wt_�¼\�]i`2\ g�\�`
^;a2\Xr0nidiksçexi\8a2n_^¯a�ksq#j \Xq2q�qb\�d_qbk a2k {w\�a2f¸a2ni\�^Sj Íwfw`2k a2nic,ksr
lZ\ a0^Sk jsq�t¼�¼\�^S]i]ij oº^��¼\�k Íwnea2\Xlº^�{w\�`0^SÍw\�fSg�a2ni\�k d_q|a0^SdZÎ
a0^Sdi\�fwx_q#^Sd_l�qbc,fpfSa2ni\Xl°fwì�fwdi\�r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0q
�(ni\�`2\�a2ni\��¼\�k Íwnea2k diÍ#g¥^wr¹a2fw`0q�^S`2\%lZ\ a2\�`2c,k di\Xl8g�`2fwcía2ni\
çex_^Sj k a|o}fSg�a2ni\�k d_q|a0^Sdea0^Sdi\�fwx_q¼`2\�Íw`2\Xq2qbk fwd}]ij fSaXÒ

æ<Æèç É�é¿ê�¡	 _Ìb�eÉ ÈÓë Ì���#íì°��# !   �"! ��#�É(Ê��
¡ È Ê �"! ¡��pË�  ! é !ªÈ �i��Jþ¥ý4þDmO8<t�~ $ û¯ø 5 8<7�î�ø:�|�ø�7 5 : $ 7y: $ 7�üq84ú 5aï�$ 7�ù n üsð
û¯üpù_û¯ü 5�5 ø�8<7 5

á�\�r fwc,]_^S`2\Xl}fwxi`<`2\ a2`2k \�{w\Xl�r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0q
^Sd_l,fw]Za2ksr�^Sj4lZ\�]Za2n_qv�(k a2n�a2nifeqb\�lZ\ a2\�`2c,k di\Xl�ypo��ª^SdiÍwj \�o
`2\�Íw`2\Xq2qbk fwd_qJx_qbk diÍ�^�]_^S`ba2ksr xijs^S`2j o�r j \X^S`	li^¯a0^wqb\ a	fwyZa0^Sk di\Xl
g�`2fwc)a2ni\¸z��Z[�h ze��òëÝ�^wlZks^¯a2k fwd�m�`2fwÍw`0^Sc�Ñ¥ò¼k Íw\�j f¯�
\ a�^SjHÒ ÄXÓwÓ ñ Ú g�fw`8[�^�{pksq�t�u¼^Sj k g�fw`2diks^�Ñ��e^Sdpx_^S`2o�Îa�wxij owt
ÄXÓwÓwßeÚ Ò æ dij oOr fwc,]ij \ a2\�j o°r j fwx_l�g�`2\�\8li^�oZq%^S`2\}x_qb\Xl°k d
a2niksq8r fwc,]_^S`2ksqbfwd�Ñ¥h�j \ Ûi^Sd_lZ`2f¯{¶\ a�^SjHÒ ÄXÓwÓwÓ ^ Ú Ò?uvfwc#Î
]_^S`2ksqbfwdFy4\ a|�¼\�\�dFa2ni\°r�^Sj k yi`0^¯a2k fwd@r fp\ ä}r k \�dea0q8g�fw`�a2ni\

Ä��
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÷(ø¥ù4úªû¯üêý2zJþ¥ÿ¸uvfwc,]_^S`2ksqbfwd�y4\ a|�¼\�\�dºa2ni\�`2\Xqbxij a0q,fwyZa0^Sk di\Xl¶fwd¶a2ni\;[�^�{pksq�t(u¼^Sj k g�fw`2diks^ ÄXÓwÓwß li^¯a0^wqb\ a,ypo°a2ni\�]i`2fw]4feqb\Xl
c,\ a2nifZl°Ñ¥qbfwj ksl�j k di\Xq Ú ^Sd_l8a2ni\O�ª^SdiÍwj \�o}c,\ a2nifZl�Ñ¥lZfSaba2\Xl�j k di\Xq Ú t4li^wqbni\Xl8j k di\%`2\�]i`2\Xqb\�dea0q<]4fwj opdifwc,ks^Sj·ÏiaXÿ�Ñ¥^ Ú r�^Sj k yi`0^¯a2k fwd
r fp\ ä}r k \�dea0q�tJÑ�y Ú ^S\�`2feqbfwj4fw]Za2ksr�^SjJlZ\�]Za2n_q�^¯a�ñ Ø¯Ù dic�Ò

Ä ð



ñ Ø¯Ù dic r0n_^Sdidi\�j4lZ\�`2k {w\Xl,x_qbk diÍ%fwxi`¼lZk `2\Xr¹aB�¯lZk â�x_qb\(a2\Xr0nZÎ
diksçexi\,^Sd_l�a2nifeqb\,lZ\ a2\�`2c,k di\Xl�g�`2fwcí�ª^SdiÍwj \�o8`2\�Íw`2\Xq2qbk fwd
^S`2\�qbnif¯�(d�k d�é�k Í_Ò ÄXÙ Ñ¥^ Ú Ò�ò¼fSa2n�^S]i]i`2fe^wr0ni\Xq�opk \�jsl8qbk c,k Î
js^S`�r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea0qª^Sd_l�g�fwj j f¯��a2ni\<q2^Sc,\�Íw\�di\�`0^Sj
a2`2\�d_l·tJyixZaXtJa2ni\�k d_q|a0^Sdea0^Sdi\�fwx_q�r�^Sj k yi`0^¯a2k fwd¸r fp\ ä}r k \�dea0q
lZ\ a2\�`2c,k di\Xl´x_qbk diÍ�fwxi`�lZk `2\Xr¹aB�¯lZk â�x_qb\;a2\Xr0nidiksçexi\¸qbnif¯�
j \Xq2qv{¯^S`2ks^Syik j k a|o8Ñ¥lZxi\�k d}]_^S`bava2f#^�y4\ aba2\�`<^SÍw`2\�\�c,\�deavy4\ Î
a|�¼\�\�d%a2ni\<c,fw`2dik diÍ�^Sd_l�^¯gåa2\�`2difpfwd�`2\�Íw`2\Xq2qbk fwd_q Ú ^Sd_l�^S`2\
a2ni\�`2\ g�fw`2\�c,fw`2\�q|a0^Syij \wÒ�à<ni\�`2\Xqbxij a0qvfSg�r fwc,]_^S`2ksqbfwd_q�g�fw`
a2ni\�fSa2ni\�`�r0n_^Sdidi\�jsq�^S`2\�qbk c,k js^S`Xt4�(k a2n;a2ni\�\ Ûir \�]Za2k fwd;fSg
a2ni\8Ï_`0q|a�r0n_^Sdidi\�j�Ñ�ð Ä�× dic Ú �(ni\�`2\�a2ni\�^wlZ{¯^Sdea0^SÍw\Xq%fSg
a2ni\8lZk `2\Xr¹aB�¯lZk â�x_qb\�^S]i]i`2fe^wr0nO^S`2\}j \Xq2q�]i`2fwdifwxid_r \Xl°lZxi\
a2f,{¯^S`2ks^¯a2k fwd_q<k d8a2ni\%~ æ�ó r fwj xic,d�^Sc,fwxideaXÒ
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÷(ø¥ù4úªû¯ü}ý4ý4þ¥ÿ�uvfwc,]_^S`2ksqbfwd�y4\ a|�¼\�\�d�a2ni\E�ª^SdiÍwj \�o�`2\�Íw`2\Xq|Î
qbk fwd�]ij fSa0q�^Sd_l¸a2ni\�`2\�Íw`2\Xq2qbk fwd;]ij fSa0q�fSg¼a2ni\�lZk â�\�`2\�d_r \Xq
y4\ a|�¼\�\�d�fw]Za2ksr�^SjwlZ\�]Za2n_qªlZ\�`2k {w\Xl�g�`2fwc@lZk `2\Xr¹aªy4\X^Sc@c,\X^¯Î
qbxi`2\�c,\�dea0q<^Sd_l�g�`2fwc lZk `2\Xr¹a¼a2f,lZk â�x_qb\�`0^¯a2k feq�g�fw`([�^�{pksq�t
u¼^Sj k g�fw`2diks^it9�wxidi\ Ô t ÄXÓwÓwß Ò���dea2\�`0qb\Xr¹a2k fwdOfSg¼a2ni\}li^wqbni\Xl
j k di\Xq	�(k a2n#a2ni\({w\�`ba2ksr�^SjZ^¯ÛZksq�r fw`2`2\Xqb]4fwd_liqJa2f�a2ni\({¯^Sj xi\<fSg
a2ni\(r�^Sj k yi`0^¯a2k fwd#r fp\ ä}r k \�dea�WB��Ñ�fwyZa0^Sk di\Xl�k d�a2ni\<c,fw`2dik diÍ
fw`�^¯gåa2\�`2difpfwd Ú Ò

à<ni\�f¯{w\�`0^Sj j(lZk â�\�`2\�d_r \�y4\ a|�¼\�\�dºa2ni\�k d_q|a0^Sdea0^Sdi\�fwx_q
li^Sk j o,c,\X^Sd�fw]Za2ksr�^Sj�lZ\�]Za2n_q¼fwyZa0^Sk di\Xl�ypo,a2ni\�a|�¼f�c,\ a2nZÎ
fZliq�ksq�`2\�js^¯a2k {w\�j o�qbc�^Sj j_^wq�qbnif¯�(d,k d}é�k Í_Ò ÄXÙ Ñ�y Ú Ò�[�k â�\�`bÎ
\�d_r \Xq�^S`2\�a|op]iksr�^Sj j o;j \Xq2q�a2n_^Sd Ù Ò ÙiÄ ^Sd_l�lZf�difSa�\ Ûir \�\Xl
Ù Ò Ù ðOlZxi`2k diÍ�a2niksq�]4\�`2k fZl·ÒF�pk d_r \�fw]Za2ksr�^Sj�lZ\�]Za2n´lZk â�\�`bÎ
\�d_r \Xq<fSg Ù Ò Ù ð#^S`2\�js^S`2Íw\�`va2n_^Sd8�¼fwxijsl�y4\�\ ÛZ]4\Xr¹a2\Xl}g�`2fwc
�¼\�j j�r�^Sj k yi`0^¯a2\Xlºli^¯a0^it¼�¼\�]4\�`bg�fw`2c,\Xlº^wlilZk a2k fwd_^Sj�r fwc#Î
]_^S`2ksqbfwd_q�Òºé�k Í_Ò ÄwÄ r fwc,]_^S`2\Xq�a2ni\	�ª^SdiÍwj \�o°`2\�Íw`2\Xq2qbk fwd
a2fOfwxi`�c,\ a2nifZl¶g�fw`}^Oli^�oFÑ��wxidi\ Ô t ÄXÓwÓwßeÚ �(k a2n�ÍwfpfZl
^SÍw`2\�\�c,\�deaXÒ%h�q�r�^Sd¸y4\�qb\�\�dJt·�(ni\�d�y4fSa2n¸c,\ a2nifZliq�^S`2\
^S]i]ij ksr�^Syij \�a2ni\�o�opk \�jsl}a2ni\%q2^Sc,\�`2\Xqbxij aXÒ Ö f¯�¼\�{w\�`Xtpfwd
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÷(ø¥ù4úªû¯ü�ý�-·þ¥ÿ#�Z^Sc,\�^wq�k d�é�k Í_Ò ÄwÄ yixZa%g�fw`�Ñ¥^ Ú�Þ ^�o Ó
^Sd_l�Ñ�y Ú �wxidi\�ñit ÄXÓwÓwß Ò

a|�¼f�fSa2ni\�`�li^�oZq�t¼qbnif¯�(d¶k d�é�k Í_Ò Ä�Ô tv�¼\�qb\�\8a2n_^¯a�fwxi`
c,\ a2nifZl8]i`2fZlZx_r \�q|a0^Syij \�`2\�Íw`2\Xq2qbk fwd_q��(nik j \�a2ni\��ª^SdiÍwj \�o
c,\ a2nifZl�opk \�jsliq	c,fw`2dik diÍ�^Sd_l�^¯gåa2\�`2difpfwd#lZk â�\�`2\�d_r \Xq�a2n_^¯a
�¼fwxijsl�c,feq|a�j k �w\�j o8\ Ûir j x_lZ\�a2ni\#li^¯a0^�g�fw` Þ ^�o Ó qbnif¯�(d
k dFé�k Í_Ò Ä�Ô Ñ¥^ Ú g�`2fwc)g�xi`ba2ni\�`�^Sd_^Sj oZqbksq�t(�(nik j \p�ª^SdiÍwj \�o
^Sd_^Sj oZqbksq�fSg¼a2ni\}li^¯a0^�g�fw`O�wxidi\}ñ�qbnif¯�(d�k d°é�k Í_Ò Ä�Ô Ñ�y Ú
r fwdp{w\�`2Íw\Xq�a2f°opk \�jsl�^°r�^Sj k yi`0^¯a2k fwd�r fp\ ä}r k \�dea}difSa�a2n_^¯a
lZk â�\�`2\�dea�g�`2fwc5fwxi`�`2\Xqbxij aXÒ�à<npx_q�tJfwxi`�`2\�Íw`2\Xq2qbk fwd¸^Sj ÍwfSÎ
`2k a2nicê]i`2f¯{pkslZ\Xq�^Sd%fwyZÐ|\Xr¹a2k {w\�a2\Xq|a�fSgZa2ni\(^wr�r xi`0^wr o�fSgia2ni\�ª^SdiÍwj \�oO`2\�Íw`2\Xq2qbk fwd°^Sd_l�^Sj j f¯��q�x_q%a2f�`2\ a2`2k \�{w\�^S\�`2feqbfwj
^Sd_l�Íe^wq�r fwj xic,d;^Sc,fwxidea0q�g�`2fwc$li^¯a0^�a2n_^¯a��¼fwxijsl�n_^�{w\
fSa2ni\�`2�(ksqb\�n_^�{w\�a2f�y4\�\ Ûir j x_lZ\Xl·Ò

Ä�×



0.00ú 0.10 0.20 0.30û 0.40 0.50ü
Cimel AOD

0.00

0.10

0.20

0.30

0.40

0.50

M
F

R
S

R
 A

O
D

 +
 N

O
2

     440nm

y = 0.969 x +  0.00830

RMS =  0.01

<x-y> = -0.0044

std(x-y) =   0.011

n = 1342

0.00ú 0.10 0.20 0.30û 0.40
Cimel AOD

0.00

0.10

0.20

0.30

0.40

M
F

R
S

R
 A

O
D

 +
 N

O
2

     500nm

y = 0.958 x +  0.00868

RMS =  0.01

<x-y> = -0.0043

std(x-y) =   0.011

n = 1342

0.00ú 0.05ú 0.10ý 0.15ý 0.20þ 0.25þ 0.30û
Cimel AOD

0.00

0.05

0.10

0.15

0.20

0.25

0.30

M
F

R
S

R
 A

O
D

 +
 N

O
2

     670nm

y = 0.983 x +   0.0116

RMS = 0.009

<x-y> =  -0.010

std(x-y) =  0.0086

n = 1342

0.00ú 0.05ú 0.10ý 0.15ý 0.20þ
Cimel AOD

0.00

0.05

0.10

0.15

0.20

M
F

R
S

R
 A

O
Dÿ

     870nm

y = 0.946 x +  0.00666

RMS = 0.007

<x-y> = -0.0038

std(x-y) =  0.0069

n = 1342

÷(ø¥ù4úªû¯ü;ý2�Jþ¥ÿ�uvfwc,]_^S`2ksqbfwd,y4\ a|�¼\�\�d}fw]Za2ksr�^Sj4lZ\�]Za2n}`2\ a2`2k \�{¯^Sjsq�g�`2fwc Þ é	Ý��ZÝ�li^¯a0^%^wr�r fw`0lZk diÍ�a2f%a2ni\�lZ\Xq2r `2k y4\Xl�^Sj Íwfw`2k a2nic
^Sd_l�a2ni\Xqb\(g�`2fwc?r fSÎ�j fZr�^¯a2\Xl�uvk c,\�j4qbxidi]inifSa2fwc,\ a2\�`�Ñ¥hY�vÝ æ ~Y�và�j \�{w\�j Ô Ò Ù li^¯a0^ Ú Ò	à<ni\�li^¯a0^��<^wq	fwyZa0^Sk di\Xl,^¯a¼[ æ �°h�Ý Þ
m�`2fwÍw`0^Scíu¼h�Ý	à@qbk a2\#uv\�dea2`0^Sj·é_^wr k j k a|o8lZxi`2k diÍ#a2ni\�]4\�`2k fZl}g�`2fwcÐ�e^Sdpx_^S`2o#a2f��wxidi\ ÄXÓwÓwÓ Ñ × ñ,r j \X^S`(li^�oZq Ú Ò

ÄXß



�Jþl-·þDmO8<t�~ $ û¯ø 5 8<7�î�ø:�|����§�������
	Ð8;~9:Xø�6 $�no�üs~9:�|�û¯üs:�û¯ø¥üsÄ $�n�5
á�\F^Sjsqbf�r fwc,]_^S`2\Xl?fwxi`¶r�^Sj k yi`0^¯a2k fwd_q�^Sd_l fw]Za2ksr�^Sj

lZ\�]Za2n8`2\ a2`2k \�{¯^Sjsq¼�(k a2n�a2ni\�fw]Za2ksr�^Sj·lZ\�]Za2n_q(lZ\�`2k {w\Xl�g�`2fwc
c,\X^wqbxi`2\�c,\�dea0q�ypo�a2ni\�hY�vÝ æ ~Y�và Ñ¥hY��`2feqbfwj�Ý æ y4fSa2ksr
~Y�và<�¼fw`2��Ñ Ö fwj y4\�d¸\ a�^SjHÒ ÄXÓwÓ ñ ÚbÚ uv� Þ ����qbxidy�¯qb�po8`0^¯Î
lZk fwc,\ a2\�`�r fSÎ�j fZr�^¯a2\Xl��(k a2n Þ é	Ý��ZÝº^¯a�a2ni\(h�Ý Þ u¼h�Ý	à
qbk a2\8uv\�dea2`0^Sj�é_^wr k j k a|owÒ��J\�{w\�j Ô Ò Ù hY�vÝ æ ~Y�và�li^¯a0^�^S`2\
x_qb\Xl·Ò¼à<ni\Xqb\�c,\X^wqbxi`2\�c,\�dea0q<n_^�{w\�y4\�\�d;r j fwx_l�q2r `2\�\�di\Xl
^Sd_lèçex_^Sj k a|oFr fwdea2`2fwj j \Xl@^wr�r fw`0lZk diÍ¶a2f��pc,k `2dif¯{�\ a¸^SjHÒ
Ñ ÔSÙwÙwÙeÚ Ò±á�\�q2^Sc,]ij \Xl�a2ni\ Þ é	Ý��ZÝ li^¯a0^Fa2fèc�^¯a0r0n
a2ni\�c,\X^wqbxi`2\�c,\�dea¼a2k c,\Xq(fSgªa2ni\#uv� Þ ����c,\X^wqbxi`2\�c,\�dea0q
Ñåa2ni\�o¸^S`2\�j \Xq2q�g�`2\Xçexi\�dea�k d¸a2k c,\ Ú ^Sd_l¸qb\�j \Xr¹a2\Xl�g�fw`�a2niksq
r fwc,]_^S`2ksqbfwd�li^¯a0^èr fwj j \Xr¹a2\Xl?lZxi`2k diÍ@a2ni\�]4\�`2k fZl�g�`2fwc�e^Sdpx_^S`2o#a2f��wxidi\ ÄXÓwÓwÓ Ò	[�xi`2k diÍ#a2niksq<a2k c,\�]4\�`2k fZl}a2ni\�`2\
�¼\�`2\ × ñ}r j \X^S`�fw`�]_^S`ba2ks^Sj j o�r j \X^S`�li^�oZq��(k a2n�li^¯a0^}^�{¯^Sk j Î
^Syij \�g�`2fwcíy4fSa2n�k d_q|a2`2xic,\�dea0q�Ñåa2fSa0^Sj Ä�� ð Ô li^¯a0^,]4fwk dea0q Ú Ò
à<niksq�]4\�`2k fZl¸r fwdea0^Sk d_q�^}{¯^S`2k \ a|o�fSgv^¯a2c,feqb]ini\�`2ksr�r fwd_lZk Î
a2k fwd_q,�(k a2n�^S\�`2feqbfwj¼fw]Za2ksr�^Sj�lZ\�]Za2n_q,`0^SdiÍwk diÍ¸g�`2fwc Ù Ò ÙH�
a2f Ù Ò ð8Ñ¥^¯a ×SÙwÙ dic �<^�{w\�j \�diÍSa2n Ú Ò�à<ni\ Þ é	Ý��ZÝèr�^Sj k yi`0^¯Î
a2k fwd_q�^Sd_lº`2\ a2`2k \�{¯^Sjsq,^S`2\�]4\�`bg�fw`2c,\Xlº^wr�r fw`0lZk diÍ¸a2fOa2ni\
^Sj Íwfw`2k a2nicílZ\Xq2r `2k y4\Xl�k d�a2niksq(]_^S]4\�`Xt_k d_r j x_lZk diÍ�qbc,fpfSa2nZÎ
k diÍ,fSg�a2ni\%r�^Sj k yi`0^¯a2k fwd8r fp\ ä}r k \�dea0q�Ò

à<ni\ ×SÙwÙ t ßpØ¯Ù ^Sd_l�ñ Ø¯Ù dic r0n_^Sdidi\�jsq�^S`2\;r fwc,c,fwd
a2f´y4fSa2n@a2ni\ºuv� Þ ��� ^Sd_l Þ é	Ý��ZÝ�Ò�éifw`;r fwc,]_^S`2ksqbfwd
�(k a2n,a2ni\(ðwð Ù dic uv� Þ ����r0n_^Sdidi\�jHtw�¼\(k dea2\�`2]4fwjs^¯a2\Xl�y4\ Î
a|�¼\�\�d�fwxi`�`2\ a2`2k \�{w\Xl#fw]Za2ksr�^Sj_lZ\�]Za2n_q¼^¯avð Ä�× ^Sd_l ×SÙwÙ dic
a2f}fwyZa0^Sk d¸^Sd Þ é	Ý��ZÝ<Î�lZ\�`2k {w\Xl�\Xq|a2k c�^¯a2\%fSg�a2ni\�fw]Za2ksr�^Sj
lZ\�]Za2n_q�^¯a(ðwð Ù dic�Ò

à<ni\OhY�vÝ æ ~Y�và$`2\ a2`2k \�{¯^Sj�^Sj Íwfw`2k a2nic�q�di\�Íwj \Xr¹a8a2ni\
r fwdea2`2k yixZa2k fwdOfSg�~ æ�ó ^Sy_qbfw`2]Za2k fwd¸a2f�a2ni\}`2\ a2`2k \�{w\Xl�fw]ZÎ
a2ksr�^Sj�lZ\�]Za2n_q�Ò�à<ni\�`2\ g�fw`2\wt4k d;a2niksq�r fwc,]_^S`2ksqbfwdJt4�¼\�n_^�{w\
^wlilZ\Xl�a2ni\�~ æ�ó fw]Za2ksr�^Sj�lZ\�]Za2n_q�a2f8fwxi`�^S\�`2feqbfwj�fw]Za2ksr�^Sj
lZ\�]Za2n_q�t·kHÒ \wÒ t·a2ni\,r fwc,]_^S`2ksqbfwd�ksq�y4\ a|�¼\�\�d;a2ni\#a2fSa0^Sj	fw]ZÎ
a2ksr�^Sj�lZ\�]Za2n_q,c,\X^wqbxi`2\Xl�ypo°a2ni\8a|�¼fOk d_q|a2`2xic,\�dea0q,�(k a2n
fwì�fwdi\�r fwdea2`2k yixZa2k fwd�qbxiyZa2`0^wr¹a2\Xl·Ò´[�k â�\�`2\�d_r \Xq,y4\ a|�¼\�\�d
a2ni\°r j k c�^¯a2fwj fwÍwksr�^Sj�fwì�fwdi\Or fwj xic,dè^Sc,fwxidea0qOÑ�x_qb\XlFypo
hY�vÝ æ ~Y�và Ú ^Sd_lºa2ni\¸{¯^Sj xi\Xq}`2\ a2`2k \�{w\Xl�x_qbk diÍ�fwxi`8^Sj Î
Íwfw`2k a2nic�t�^S]i]4\X^S`�a2fºn_^�{w\¸^¶di\�Íwj k Íwk yij \¸\ â�\Xr¹a�fwd�a2niksq
r fwc,]_^S`2ksqbfwdJÒ

é�k Íwxi`2\ Ä�� ]i`2\Xqb\�dea0qJq2r�^¯aba2\�`·]ij fSa0qJr fwc,]_^S`2k diÍ Þ é	Ý��ZÝ
^Sd_l?uv� Þ ��� fw]Za2ksr�^Sj,lZ\�]Za2n_qO^¯a�ðwð Ù t ×SÙwÙ t ßpØ¯Ù t�^Sd_l
ñ Ø¯Ù dic��<^�{w\�j \�diÍSa2n_q�Ò Þ \X^Sd¶lZk â�\�`2\�d_r \Xq%y4\ a|�¼\�\�d�fwxi`
Þ é	Ý��ZÝí`2\ a2`2k \�{¯^Sjsq#^Sd_l�a2ni\�hY�vÝ æ ~Y�và fwdi\Xq,lZf�difSa
\ Ûir \�\Xl Ù Ò ÙwÙe× g�fw`ºðwð Ù t ×SÙwÙ t�^Sd_l ñ Ø¯Ù dic r0n_^Sdidi\�jsq
�(k a2n¶q|a0^Sd_li^S`0lOlZ\�{pks^¯a2k fwd°fSg Ù Ò ÙiÄ fw`�j \Xq2q�g�fw`#^Sj j¼r0n_^SdZÎ
di\�jsq�Ò;à<niksq�^SÍw`2\�\�c,\�dea�ksq#qbk c,k js^S`�a2f�a2n_^¯a�fwyZa0^Sk di\XlOypo
Ö ^Sj a2nifw`2\�\ a#^SjHÒOÑ ÄXÓwÓpØSÚ �(nif¸r fwc,]_^S`2\Xl Þ é	Ý��ZÝ<Î�^Sd_l
uv� Þ ���·Î�lZ\�`2k {w\Xlºfw]Za2ksr�^Sj�lZ\�]Za2n_q�^¯a�a2ni\¸q2^Sc,\¸qbk a2\;g�fw`
h�]i`2k j ÄXÓwÓ ð�Ñ��(ni\�`2\,a2ni\}^SÍw`2\�\�c,\�dea��<^wq��(k a2nik du� Ù�
 ÙiÄ�Ú

^Sd_l h�]i`2k j ÄXÓwÓwß Ñ��(ni\�`2\�a2ni\F^SÍw`2\�\�c,\�dea°�<^wqO�(k a2nik d� Ù�
 ÙeÔwÚ ÒO�pk c,k js^S`2j owtv�Zr0nic,ksl�\ a�^SjHÒ�Ñ ÄXÓwÓwÓeÚ g�fwxid_l°a2n_^¯a
uv� Þ ���·Î Þ é	Ý��ZÝ�lZk â�\�`2\�d_r \Xq�lZf�difSa�\ Ûir \�\Xl Ù Ò ÙiÄ g�fw`�^Sj j
�<^�{w\�j \�diÍSa2n_q,fwd��p\�]Za2\�c�y4\�` ÔSÓ ^Sd_l æ r¹a2fwy4\�` Ô t ÄXÓwÓpØ
x_qbk diÍ°r fSÎ�j fZr�^¯a2\Xl¶c,\X^wqbxi`2\�c,\�dea0q,^¯a�a2ni\¸�i��m uv\�dea2`0^Sj
é_^wr k j k a|owÒ à<ni\ Þ é	Ý��ZÝ r�^Sj k yi`0^¯a2k fwd´k d�y4fSa2nFfSg�a2ni\Xqb\
q|a2x_lZk \Xq#ksq#y_^wqb\Xl°fwd�a2ni\8`2fwyix_q|a,\Xq|a2k c�^¯a2\8c�^wlZ\�x_qbk diÍ
a2ni\ ÔSÙ di\X^S`2\Xq|a�qbx_r�r \Xq2q|g�xijY�ª^SdiÍwj \�o�]ij fSa0q�ÒFá´nik j \�a2ni\
uv� Þ ���¸r�^Sj k yi`0^¯a2k fwd}ksq¼y_^wqb\Xl�fwd�]4\�`2k fZlZksr�nik Íwn8^Sj a2k a2x_lZ\�ª^SdiÍwj \�o�`2\Xr�^Sj k yi`0^¯a2k fwd_q�Ò

á�\�Ï_d_l a2n_^¯a�qbc�^Sj j8qboZq|a2\�c�^¯a2ksr�lZk â�\�`2\�d_r \Xq�\ ÛZksq|a
g�fw`�a2ni\ ßpØ¯Ù dic r0n_^Sdidi\�jHÒ Ö \�`2\�a2ni\ Þ é	Ý��ZÝ�fw]Za2ksr�^Sj
lZ\�]Za2n_q�^S`2\%yiks^wqb\Xl�r fwc,]_^S`2\Xl��(k a2n�a2nifeqb\�lZ\�`2k {w\Xl8g�`2fwc
a2ni\¶uv� Þ ����ypo Ù Ò ÙiÄ Ò à<niksq8yiks^wq�t��(nik j \OdifSa�\ Ûir \�\XlpÎ
k diÍ8a2ni\�r fwc,c,fwdij o;^wr�r \�]Za2\Xl¸r�^Sj k yi`0^¯a2k fwd�^wr�r xi`0^wr owt�`2\ Î
ã_\Xr¹a0q�^�lZk â�\�`2\�d_r \�k d;qb]4\Xr¹a2`0^Sjªqbj fw]4\Xq(y4\ a|�¼\�\�d ßpØ¯Ù ^Sd_l
ñ Ø¯Ù dic fw]Za2ksr�^Sj�lZ\�]Za2n_q<c,\X^wqbxi`2\Xl}ypo,a2ni\Xqb\�a|�¼f�k d_q|a2`2xZÎ
c,\�dea0q�Òèà<ni\;^S\�`2feqbfwj(fw]Za2ksr�^Sj�lZ\�]Za2n_q�^S`2\�\ ÛZ]4\Xr¹a2\Xlºa2f
c,fwdifSa2fwdiksr�^Sj j o�lZ\Xr `2\X^wqb\<�(k a2n�k d_r `2\X^wqbk diÍ��<^�{w\�j \�diÍSa2n#k d
a2niksq%qb]4\Xr¹a2`0^Sj�`2\�Íwk fwdºÑ�difSa2\,a2n_^¯a#~ æ�ó ^Sy_qbfw`2]Za2k fwd�lZfp\Xq
difSa�k dZã_xi\�d_r \,a2niksq%y4\�n_^�{pk fw`Xÿ%k a�ksq%^Sy_q2r \�dea�^¯a#ñ Ø¯Ù dic
^Sd_l�ksq�fwdij oº^Sy4fwxZa ÄXÙ T<h ]4\�`8[�z5^¯a ßpØ¯Ù dic Ú Òêà<niksq
y4\�n_^�{pk fw`¸ksq¸fwy_qb\�`2{w\Xlèk d?^Sj j Þ é	Ý��ZÝ!`2\ a2`2k \�{¯^Sjsq¸^Sd_l
k dèa2ni\¶c,feq|a;fSg,a2ni\´uv� Þ ��� `2\Xqbxij a0q�Ò Ö f¯�¼\�{w\�`Xt�a2ni\
uv� Þ ���·Î�lZ\ a2\�`2c,k di\Xl¶qbj fw]4\�y4\ a|�¼\�\�d¶a2ni\8a|�¼fOr0n_^Sdidi\�jsq
ksq(qboZq|a2\�c�^¯a2ksr�^Sj j o}qbc�^Sj j \�`XÒ	à<ni\�lZk â�\�`2\�d_r \�ksq<c,fw`2\�]i`2fSÎ
difwxid_r \Xl�lZxi`2k diÍ#�(k dea2\�`(�(ni\�d}a2ni\�^S\�`2feqbfwj_]_^S`ba2ksr j \Xq<^S`2\
js^S`2Íw\�`�^Sd_lºa2ni\�`2\ g�fw`2\;Íw\�di\�`0^Sj j o¶\ ÛZnik yik a�qbc�^Sj j \�`�qb]4\Xr¹Î
a2`0^Sj(qbj fw]4\Xq�Ò æ d�qbfwc,\�li^�oZq�t�a2ni\�uv� Þ ���·Î�lZ\ a2\�`2c,k di\Xl
qbj fw]4\¼y4\Xr fwc,\Xq�di\�Íe^¯a2k {w\wt��(niksr0n��(nik j \¼]4feq2qbk yij \wtSk d%a2ni\Xqb\
]_^S`ba2ksr xijs^S`#r�^wqb\Xq%qb\�\�c�q%a2f;y4\8k d_r fwd_qbksq|a2\�dea��(k a2n¶qb]4\Xr¹Î
a2`0^Sjªy4\�n_^�{pk fw`�fSg�fw]Za2ksr�^Sj�lZ\�]Za2n_q�^¯a�fSa2ni\�`��<^�{w\�j \�diÍSa2n_q�Ò
éifw`8a2ni\Xqb\°li^�oZq�t�a2ni\¶uv� Þ ���·Î�lZ\�`2k {w\Xl�^S\�`2feqbfwj�fw]Za2ksr�^Sj
lZ\�]Za2n?^¯a ßpØ¯Ù dic ksq�qbc�^Sj j \�`;a2n_^Sd�a2n_^¯aO^¯aOñ Ø¯Ù dic
^Sd_l8qbfwc,\ a2k c,\Xq<\�{w\�d�qbc�^Sj j \�`<a2n_^Sd8a2n_^¯a�lZ\ a2\�`2c,k di\Xl�^¯a
ÄXÙeÔSÙ dic�Ò�éixi`ba2ni\�`Xt¼�¼\�difSa2\8a2n_^¯a�a2ni\�fw`2k Íwk d_^Sj�Ñ�j \�{w\�j
Ä Ò ÙeÚ hY�vÝ æ ~Y�và�li^¯a0^�g�fw`8a2ni\Xqb\°li^�oZq8^S`2\Oqb]4\Xr¹a2`0^Sj j o
c,fwdifSa2fwdiksrSt��(nik j \�\ ÛZnik yik a2k diÍ¸r \�`ba0^Sk d�r�^Sj k yi`0^¯a2k fwd°^S`ba2k Î
g¥^wr¹a0q�Ò�u¼^Sj k yi`0^¯a2k fwd�r0n_^SdiÍw\Xq(c�^wlZ\%k d�j \�{w\�j Ô Ò Ù ]i`2fZr \Xq2q|Î
k diÍ}c,k Íwnea�y4\%`2\Xqb]4fwd_qbk yij \�g�fw`�a2ni\Xqb\�lZk â�\�`2\�d_r \Xq�Ò<á´nik j \
fwxi`#^Sj Íwfw`2k a2nic ]i`2\Xr j x_lZ\Xq%^�y4\�n_^�{pk fw`�a2n_^¯a#ksq%k d_r fwd_qbksq|Î
a2\�dea(�(k a2n Þ k \�a2ni\�fw`2owtea2ni\�`2\XqbkslZx_^Sjsq¼k d8fwxi`<`2\ a2`2k \�{¯^Sj�fSg
a2ni\ ßpØ¯Ù dic fw]Za2ksr�^Sj4lZ\�]Za2n_q<^S`2\�a|op]iksr�^Sj j o#fSgªfw`0lZ\�` ÄXÙ T<h
^Sd_l�lZf�difSa�\ Ûir \�\Xl ÄXÙ T ô g�fw`�a2ni\�li^¯a0^�qb\ a%r fwd_qbkslZ\�`2\Xl·Ò
à<npx_q�tpfwxi`v`2\XqbkslZx_^Sjsqvr�^SdidifSa¼\ ÛZ]ijs^Sk d�a2ni\�fwy_qb\�`2{w\Xl#yiks^wq�Ò�Jþ��Jþ�� $�n ø�o $ :Xø�8<748<v\7�ø:�û�84ù4üq7_o�ø�8q�Jø�o�ü�û¯üs:�û¯ø¥üsÄ $�n�5�6H8<t�~ $ û¯ø 5 8<7�î�ø:�|43�û¯üsî�üeû 5 ~vüq6Q:�û�8<t�üs:Xüeûao $ : $

æ xi` Þ é	Ý��ZÝ<Î�`2\ a2`2k \�{w\Xl@fwì�fwdi\¶^Sd_l�~ æ�ó r fwj xic,d
^Sc,fwxidea0qJ^S`2\�r fwc,]_^S`2\Xl��(k a2n�a2nifeqb\�lZ\�`2k {w\Xl�g�`2fwc@ò¼`2\��¼\�`
qb]4\Xr¹a2`2fw]inifSa2fwc,\ a2\�`�c,\X^wqbxi`2\�c,\�dea0q�Ò�à<ni\}ò¼`2\��¼\�`�li^¯a0^

Ä¯Ø



^S`2\ a0^S�w\�d!g�`2fwc �vm·h ze� Þ fwdik a2fw`2k diÍ®m�`2fwÍw`0^Sc
Ñ�neaba2]Jÿ �H���(�(��Ò \�]_^iÒ Íwf¯{;��xi{pdi\ aB� Ú qbk a2\;^¯a�ò¼k Í�ò¼\�d_l�~�^¯Î
a2k fwd_^Sj�m�^S`2��t¼àª\ Ûi^wq�Ò@à<niksq}qbk a2\;ksq�j fZr�^¯a2\Xl�^¯a ÔSÓ Ò �wÙe×�
js^¯a2k a2x_lZ\�^Sd_l ÄXÙH� Ò Ä¯ØwØ � j fwdiÍwk a2x_lZ\wt¼^Sd_l°a2ni\�qbk a2\�\�j \�{¯^¯Î
a2k fwd;ksq ÄXÙe×wÔ c�^Sy4f¯{w\�qb\X^�j \�{w\�jHÒ�à<ni\�di\X^S`2\Xq|a Þ é	Ý��ZÝ
qbk a2\8y4\�j fwdiÍeq�a2f¸a2ni\�z��Z[�hëze��ò Ý�^wlZks^¯a2k fwd¶m�`2fwÍw`0^Sc
^Sd_l�ksqO^Sy4fwxZa �e× �pc7�pfwxZa2nZÎ�á�\Xq|a�Ñ ÔSÓ Ò Ä��H� � js^¯a2k a2x_lZ\
^Sd_l ÄXÙH� Ò ×ZÄ¯Ø � j fwdiÍwk a2x_lZ\ Ú ^Sd_l�^¯a�^�j f¯�¼\�`�^Sj a2k a2x_lZ\�Ñ ßpØ¯Ù
c Ú Ò<ò¼\Xr�^Sx_qb\�a2ni\�a|�¼f,k d_q|a2`2xic,\�dea0q�^S`2\�difSa�\ Ûi^wr¹a2j o8r fSÎ
j fZr�^¯a2\Xl·t4]i`2\Xr ksqb\�^SÍw`2\�\�c,\�dea�ksq�difSa�\ ÛZ]4\Xr¹a2\Xl;qbk d_r \%]4fwj Î
j xZa2\XlF^Sk `�c�^wq2qb\Xq}fSg%a2ni\�q2^Sc,\¸fw`2k Íwk d´c�^�o�`2\X^wr0n�a2ni\
a|�¼f,qbk a2\Xq<^¯a�lZk â�\�`2\�dea<a2k c,\Xq(^Sd_l�lZxi\�a2f#a2`0^Sd_qb]4fw`ba¼]i`2fSÎ
r \Xq2qb\Xq·c�^�o�n_^�{w\�lZk â�\�`2\�dea�r fwd_r \�dea2`0^¯a2k fwd_q�Ò��pk d_r \wt�fwì�fwdi\
ksq�c,feq|a2j o�q|a2`0^¯a2feqb]ini\�`2ksrSt_k a0q�c,\X^wqbxi`2\�c,\�dea0q�^S`2\�difSa�^¯gåÎ
g�\Xr¹a2\Xlèqbk Íwdik Ï4r�^Sdea2j o�ypo�j fZr�^Sj%^¯a2c,feqb]ini\�`2ksr¸a2`0^Sd_qb]4fw`baXt
^Sd_l�y4\ aba2\�`�^SÍw`2\�\�c,\�deaªy4\ a|�¼\�\�d%a2ni\¼k d_q|a2`2xic,\�dea0q�qbnifwxijsl
y4\�fwy_qb\�`2{w\Xl·Ò
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÷(ø¥ù4úªû¯üèýq�ªþ¥ÿ�uvfwc,]_^S`2ksqbfwd°y4\ a|�¼\�\�d�li^Sk j o°c,\X^Sdº~ æ�ó
r fwj xic,d�^Sc,fwxidea0q�`2\ a2`2k \�{w\Xl%g�`2fwc Þ é	Ý��ZÝ´li^¯a0^�^wr�r fw`0lpÎ
k diÍ�a2f�a2ni\�lZ\Xq2r `2k y4\Xl�^Sj Íwfw`2k a2nic Ñ¥qbn_^wlZ\Xl´y4f�ÛZ\Xq Ú ^Sd_l
a2ni\Xqb\<g�`2fwc�a2ni\e�vm·h´ze��Î�di\ avò¼`2\��¼\�`�qb]4\Xr¹a2`2fwc,\ a2\�`�Ñ¥lZk Î
^Sc,fwd_liq Ú j fZr�^¯a2\Xl}^¯a �e× �pc ~Y�°g�`2fwc a2ni\ Þ é	Ý��ZÝFqbk a2\wÒ
à<ni\8li^¯a0^��<^wq%fwyZa0^Sk di\Xl°^¯a,ò¼k Í¸ò¼\�d_l�~�^¯a2k fwd_^Sj¼m�^S`2��t
àª\ Ûi^wq�lZxi`2k diÍ,a2ni\�]4\�`2k fZl�g�`2fwc$éi\�yi`2x_^S`2o}a2f Þ ^�o ÄXÓwÓwÓ
Ñ Ø ð Þ é	Ý��ZÝèli^Sk j o�{¯^Sj xi\Xq�t ÔwÔ ò¼`2\��¼\�`(li^Sk j o}{¯^Sj xi\Xq Ú Ò

à<ni\�]4\�`2k fZl�g�`2fwcíéi\�yi`2x_^S`2o,a2f Þ ^�o ÄXÓwÓwÓ �(k a2n�ÍwfpfZl
çex_^Sj k a|o8li^¯a0^�^�{¯^Sk js^Syij \�g�`2fwcíy4fSa2n�k d_q|a2`2xic,\�dea0q(�<^wq�qb\ Î
j \Xr¹a2\Xl�g�fw`Ja2niksqªr fwc,]_^S`2ksqbfwdJÒªò¼`2\��¼\�`·`2\ a2`2k \�{¯^SjsqJ^S`2\�c�^wlZ\
g�`2fwc lZk `2\Xr¹a�qbxid�c,\X^wqbxi`2\�c,\�dea0q�Ò#é�k Íwxi`2\ Ä ð�qbnif¯��q�a2ni\
ò¼`2\��¼\�`bÎOÑ¥lZks^Sc,fwd_liq��(k a2n�\�`2`2fw`¸y_^S`0q Ú ^Sd_l Þ é	Ý��ZÝ<Î
`2\ a2`2k \�{w\Xl@Ñ¥qbn_^wlZ\Xl�`2\Xr¹a0^SdiÍwj \Xq Ú ~ æ�ó r fwj xic,d�^Sc,fwxidea0q
g�fw`�a2niksq�]4\�`2k fZl·Ò®à<ni\°c,\X^SdêlZk â�\�`2\�d_r \°y4\ a|�¼\�\�dèa2ni\

c,k dik c�^Sj�^Sd_l�c�^¯ÛZk c�^SjJj k c,k a0q�fSg	a2ni\ Þ é	Ý��ZÝ�~ æ�ó `2\ Î
a2`2k \�{¯^Sjsq(ksq � [�z%Ò Þ feq|a�fSg�a2ni\�ò¼`2\��¼\�`(]4fwk dea0q�n_^�{w\�xidZÎ
r \�`ba0^Sk dea2k \Xq�fSg<^Sy4fwxZa�� Ù�
 × [�z%Ò�h�q�r�^SdOy4\}qb\�\�dJtJc,feq|a
fSg�a2ni\�`2\ a2`2k \�{w\Xl¶~ æ�ó r fwj xic,d´^Sc,fwxidea0q�^SÍw`2\�\8�(k a2nik d
a2ni\Xqb\�xid_r \�`ba0^Sk dea2k \Xq�Ò

à<ni\�~ æ�ó r fwj xic,dO^Sc,fwxidea0q�lZ\�`2k {w\Xl;g�`2fwc5y4fSa2n�a2ni\
Þ é	Ý��ZÝ@^Sd_l}ò¼`2\��¼\�`<li^¯a0^�^S`2\�Íw\�di\�`0^Sj j o,r fwd_qbkslZ\�`2\Xl,a2f
y4\#a2fpf�nik Íwn;g�fw`%^�d_^¯a2k fwd_^Sj	]_^S`2��t·nif¯�¼\�{w\�`Xt�k a�ksq�j k �w\�j o
a2n_^¯a�a2ni\�o°r�^Sd�y4\8^¯aba2`2k yixZa2\XlOa2f�^Sk `#çex_^Sj k a|o�]i`2fwyij \�c�q
^¯a�a2niksq�]_^S`ba2ksr xijs^S`�j fZr�^¯a2k fwdJÒ	h�r�r fw`0lZk diÍ�a2f�a2ni\�~�^¯a2k fwd_^Sj
m�^S`2�Zq	�p\�`2{pksr \�Ñ�neaba2]Jÿ �H���(�(��Ò di]_q�Ò Íwf¯{;��yik y4\��¯^wçe{pksq�Ò nea2c Ú t
a2ni\�^Sk `�çex_^Sj k a|o�k d¸a2ni\�ò¼k Í�ò¼\�d_l¸~�^¯a2k fwd_^Sj�m�^S`2�8\ ÛZ]4\ Î
`2k \�d_r \Xl�difSa2ksr \X^Syij \%r0n_^SdiÍw\Xq<lZxi`2k diÍ#a2ni\ ÄXÓpØ¯Ù q�Ò	à<ni\%^Sk `
c,fwdik a2fw`2k diÍ�]i`2fwÍw`0^Sc�tSy4\�Íwxid,k d ÄXÓpØ ñit¯n_^wq�^Sj j f¯�¼\Xl�]_^S`2�
c�^Sd_^SÍw\�`0q¼a2f}k dea2\�`2]i`2\ a�a2ni\%a2`0^Sd_qb]4fw`ba�^Sd_l8a2`0^Sd_q|g�fw`2c�^¯Î
a2k fwd�fSgJ]4fwj j xZa0^Sdea0qva2n_^¯a(r fwdea2`2k yixZa2\�a2f#^Sk `<çex_^Sj k a|o,]i`2fwyZÎ
j \�c�qJ�(k a2nik d�a2ni\�k `ª]_^S`2��Òªh�c,fwdiÍ<a2ni\vc�^¯Ð|fw`Jqbfwxi`0r \Xq�a2n_^¯a
r fwdea2`2k yixZa2\�a2f8ò¼k Í8ò¼\�d_liq�]4fwj j xZa2k fwd¸^S`2\�~�fw`ba2nOuv\�dea2`0^Sj
Þ \ ÛZksr f�k d_r j x_lZk diÍ�a2ni\}xi`2y_^SdO^Sd_l�k d_lZx_q|a2`2ks^Sj�`2\�Íwk fwd�fSg
Þ fwdea2\�`2`2\�o�^Sd_l Þ fwd_r j f¯{¯^it��v^wq|abÎbuv\�dea2`0^Sjeàª\ Ûi^wqª^Sd_l�a2ni\
��xij g<uvfe^wq|aXtik d_r j x_lZk diÍ�a2ni\�xi`2y_^Sd�^Sd_l�k d_lZx_q|a2`2ks^Sj�^S`2\X^wq
fSg Ö fwx_q|a2fwd�^Sd_lO��^Sj {w\Xq|a2fwdJt Þ \ ÛZksr f;uvk a|o¸^Sd_l¸k a0q�qbxi`bÎ
`2fwxid_lZk diÍ,xi`2y_^Sd�^S`2\X^iÒ�à<ni\�`2\%^S`2\�dif�nik Íwn�Íw`2fwxid_l8r fwdZÎ
r \�dea2`0^¯a2k fwd_q�fSg�~ æ�ó c,\X^wqbxi`2\Xl��(k a2nik d�a2ni\�m�^S`2�Oqbk d_r \
]4fwj j xZa0^Sdea0q�a2n_^¯a�^S`2\�a2`0^Sd_qb]4fw`ba2\Xl8a2f}a2ni\,m�^S`2�}g�`2fwc$`2\ Î
c,fSa2\�qbfwxi`0r \Xq�^S`2\(j k �w\�j o%a2f�y4\�r fwd_r \�dea2`0^¯a2\Xl,^¯av^�nik Íwni\�`
^Sj a2k a2x_lZ\wÒ�Jþ �ªþ�� $�n ø�o $ :Xø�8<748<v\8<ÅH8<7�ü�û¯üs:�û¯ø¥üsÄ $�n�5�6H8<t�~ $ û¯ø 5 8<7�î�ø:�|43�û¯üsî�üeû $ 79o�	������uo $ : $

é�k Íwxi`2\ Ä�× ]i`2\Xqb\�dea0q;a2ni\�r fwc,]_^S`2ksqbfwdêy4\ a|�¼\�\�d�a2ni\
Þ é	Ý��ZÝ<Î�lZ\�`2k {w\Xl�fwì�fwdi\¼r fwj xic,d�^Sc,fwxidea0q�^Sd_l�a2nifeqb\¼lZ\ Î
`2k {w\XlOg�`2fwc!ò¼`2\��¼\�`8Ñ ÔSÙ li^¯a0^¸]4fwk dea0q Ú ^Sd_l¶à æ�Þ ��Ñ Ø¯Ù
li^¯a0^;]4fwk dea0q Ú c,\X^wqbxi`2\�c,\�dea0q#^wq��¼\�j j(^wq#^�r fwc,]_^S`2ksqbfwd
y4\ a|�¼\�\�d¶a2ni\;ò¼`2\��¼\�`bÎ%^Sd_lºà æ�Þ �eÎ�lZ\�`2k {w\Xl�fwì�fwdi\�r fwj Î
xic,d¸^Sc,fwxidea0q�Ñ ÔZÄ li^¯a0^�]4fwk dea0q�t_a2ni\#à æ�Þ �8{¯^Sj xi\Xq�^S`2\
`2\ g�\�`2\�d_r \Xl�a2f8a2ni\ Þ é	Ý��ZÝ?qbk a2\ Ú Ò,à<ni\ Þ é	Ý��ZÝ�fwì�fwdi\
`2\ a2`2k \�{¯^Sjsq�^S]i]4\X^S`�a2f�y4\F]i`0^wr¹a2ksr�^Sj j o�xidpyiks^wqb\Xl �(ni\�d
r fwc,]_^S`2\Xl��(k a2n�a2ni\<à æ�Þ ��{¯^Sj xi\Xq¼Ñåa2ni\vc,\X^Sd�lZk â�\�`2\�d_r \
ksq�Î Ù Ò �e× [�z%t�kHÒ \wÒ;^Sy4fwxZa Ù Ò Ä�� fSg�^�a|op]iksr�^Sjvfwì�fwdi\}r fwj Î
xic,d�^Sc,fwxidea Ú Òvà<ni\%q|a0^Sd_li^S`0l8lZ\�{pks^¯a2k fwd�ksq Ä ñ�[�zê^Sd_l
c�^�o�`2\�]i`2\Xqb\�dea·y4fSa2n�xid_r \�`ba0^Sk dea2k \Xq·fSgea2ni\�c,\X^wqbxi`2\�c,\�dea0q
^Sd_l�lZk â�\�`2\�d_r \8k d¶^�{w\�`0^SÍwk diÍ2�¯q2^Sc,]ij k diÍ8y4\ a|�¼\�\�dºq2^¯a2\�j Î
j k a2\�^Sd_l#Íw`2fwxid_lpÎ�y_^wqb\Xl#c,\X^wqbxi`2\�c,\�dea0q�Ò�à<ni\�ò¼`2\��¼\�`�`2\ Î
a2`2k \�{¯^Sjsq�Ñ�]i`2f¯{pkslZ\�g�\��¼\�`�li^¯a0^�]4fwk dea0q�g�fw`�r fwc,]_^S`2ksqbfwd Ú
qbnif¯�?qbfwc,\ Ø Î ÄXÙ [�z yiks^wq�Ñ�f¯{w\�`2\Xq|a2k c�^¯a2k fwd Ú r fwc,]_^S`2\Xl
a2f�y4fSa2n Þ é	Ý��ZÝ´^Sd_l,à æ�Þ �%�(k a2n,a2ni\�q|a0^Sd_li^S`0l#lZ\�{pks^¯Î
a2k fwd}fSgJa2ni\�q2^Sc,\�fw`0lZ\�`�Ñ Ä ðSÎ ÔSÙ [�z Ú ^wq�g�fw`va2ni\ Þ é	Ý��ZÝ
Îvà æ�Þ �8r fwc,]_^S`2ksqbfwdJÒ

m�`2\�{pk fwx_qbj o8r fwc,]_^S`2ksqbfwd_q(�(k a2nd�vm·h�ò¼`2\��¼\�`bÎ�lZ\�`2k {w\Xl
fwì�fwdi\�r fwj xic,d°{¯^Sj xi\Xq%^Sd_l¸a2nifeqb\�fwyZa0^Sk di\Xl�g�`2fwc®qbn_^wlpÎ
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<x-y> =  -0.35 DU

std(x-y) =  18.0 DU

n = 70
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<x-y> =    7.2 DU

std(x-y) =  20.6 DU

n = 22
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<x-y> =    10. DU

std(x-y) =  14.4 DU

n = 21
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÷(ø¥ù4úªû¯ü�ý�Í·þ¥ÿ<Ñ¥^ Ú uvfwc,]_^S`2ksqbfwd,y4\ a|�¼\�\�d}li^Sk j o#c,\X^Sd�fwì�fwdi\�r fwj xic,d}^Sc,fwxidea0q�`2\ a2`2k \�{w\Xl�g�`2fwc Þ é	Ý��ZÝ�li^¯a0^%^wr�r fw`0lZk diÍ�a2f
a2ni\�lZ\Xq2r `2k y4\Xl}^Sj Íwfw`2k a2nic$Ñ¥qbn_^wlZ\Xl�y4f�ÛZ\Xq Ú twa2ni\Xqb\�g�`2fwc?a2ni\§�vm·hFze��Î�di\ a<ò¼`2\��¼\�`¼qb]4\Xr¹a2`2fwc,\ a2\�`�Ñ¥lZks^Sc,fwd_liq Ú tp^Sd_l}à æ�Þ �
q2^¯a2\�j j k a2\�c,\X^wqbxi`2\�c,\�dea0q�f¯{w\�`�a2ni\ Þ é	Ý��ZÝ qbk a2\wÒ�à<ni\}li^¯a0^��<^wq�fwyZa0^Sk di\Xl�^¯a�ò¼k Í;ò¼\�d_lO~�^¯a2k fwd_^Sj�m�^S`2��tJàª\ Ûi^wq%lZxi`2k diÍ
a2ni\�]4\�`2k fZl8g�`2fwcíéi\�yi`2x_^S`2o�a2f Þ ^�o ÄXÓwÓwÓ Ñ Ø ð Þ é	Ý��ZÝêli^Sk j o�{¯^Sj xi\Xq�t ÔwÔ ò¼`2\��¼\�`(li^Sk j o�{¯^Sj xi\Xq�t Ø¯Ù à æ�Þ ��{¯^Sj xi\Xq Ú Ò�Ñ�yZÎ�l Ú
�Zr�^¯aba2\�`�]ij fSa0q�r fwc,]_^S`2k diÍ}`2\ a2`2k \�{¯^Sjsq�ypo�\X^wr0n;]_^Sk `�fSg�a2ni\#k d_q|a2`2xic,\�dea0q�ÿ�Ñ�y Ú�Þ é	Ý��ZÝ���à æ�Þ ��t	Ñ¥r Ú�Þ é	Ý��ZÝ���ò¼`2\��¼\�`Xt
Ñ¥l Ú à æ�Þ ����ò¼`2\��¼\�`
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<x-y> =   -29. DU
std(x-y) =  35.9 DU
n = 62

÷(ø¥ù4úªû¯ü�ý2ÏJþ¥ÿ,uvfwc,]_^S`2ksqbfwd¸y4\ a|�¼\�\�d Þ é	Ý��ZÝ fwì�fwdi\,`2\ a2`2k \�{¯^Sjsq�^Sd_l°à æ�Þ ��q2^¯a2\�j j k a2\�c,\X^wqbxi`2\�c,\�dea0q�g�fw`�h�j y_^Sdpowt	~�\��
��fw`2�}Ñ¥h��ZÝ�u°qbk a2\ Ú tH�wxij o ÄXÓwÓwß ���wxidi\ ÄXÓwÓpØ ÒÝ�J\ gåaXÿªa2k c,\(qb\�`2k \XqªfSg�li^�opj o�fwì�fwdi\¼{¯^Sj xi\Xq<Ñ Þ é	Ý��ZÝº{¯^Sj xi\Xq��(k a2n#xid_r \�`ba0^Sk dea2k \Xq
^S`2\�lZ\�]iksr¹a2\Xl�ypo�qbn_^wlZ\Xl�y4f�ÛZ\Xq�tZà æ�Þ �}{¯^Sj xi\Xq��}ypo�q|a0^S`0q Ú Ò	Ý(k ÍwneaXÿ�q2r�^¯aba2\�`<]ij fSa�r fwc,]_^S`2ksqbfwd�g�fw`<a2ni\�q2^Sc,\�]4\�`2k fZl�Ñ�ni\�`2\
^S\�`2feqbfwj<�����	� Ù�
 Ô ksq(^wq2qbxic,\Xl Ú Ò

f¯�(y_^Sd_l�`0^wlZk fwc,\ a2\�`(c,\X^wqbxi`2\�c,\�dea0q�Ñ�k d;ze� Ú �¼\�`2\�]4\�`bÎ
g�fw`2c,\Xl?ypo �pj x_q2qb\�`�\ a¶^SjHÒ Ñ ÄXÓwÓwÓeÚ �(nifèg�fwxid_l?a2n_^¯a
a2ni\�ze��Ý��ZÝ<Î�`2\ a2`2k \�{w\Xl�fwì�fwdi\�r fwj xic,d;^Sc,fwxidea0q�f¯{w\�`2\Xq|Î
a2k c�^¯a2\�a2nifeqb\�lZ\�`2k {w\Xl�g�`2fwcëa2ni\,ò¼`2\��¼\�`�c,\X^wqbxi`2\�c,\�dea0q
ypo Ä�� Ñ � [�zí`2\�js^¯a2k {w\}a2ni\�a|op]iksr�^Sj¼{¯^Sj xi\8fSg �wÙwÙ [�z Ú
fwd�^�{w\�`0^SÍw\8�(k a2nFq|a0^Sd_li^S`0l´lZ\�{pks^¯a2k fwd�fSg Ôs� Ñ ß [�z Ú Ò
à<niksq�^wr�r xi`0^wr o�ksq�y4\ aba2\�`�a2n_^Sd;�¼\�fwyZa0^Sk d;�(k a2n�a2ni\#{pksq|Î
k yij \ Þ é	Ý��ZÝ�t	�(niksr0n�ksq�a2f¸y4\8\ ÛZ]4\Xr¹a2\Xl�y_^wqb\Xl°fwd°a2ni\
q|a2`2\�diÍSa2n�fSg�a2ni\�fwì�fwdi\¸^Sy_qbfw`2]Za2k fwd�k d�a2ni\�ze��Ò�uvfwc#Î
]_^S`2ksqbfwd_q#y4\ a|�¼\�\�d´à æ�Þ �¶fwì�fwdi\8`2\ a2`2k \�{¯^Sjsq�^Sd_l�a2nifeqb\
fwyZa0^Sk di\Xl�g�`2fwc lZk `2\Xr¹a(qbxid�c,\X^wqbxi`2\�c,\�dea0q¼^¯a ÔSÓ ò¼`2\��¼\�`
q|a0^¯a2k fwd_q,�¼fw`2jslZ�(kslZ\8�¼\�`2\8`2\�]4fw`ba2\Xl¶ypo¶é�k fwj \ a2f¯{°\ a}^SjHÒ
Ñ ÄXÓwÓwÓeÚ Ò°à<ni\�oOg�fwxid_l�`2\Xqbxij a0q�a2n_^¯a,{¯^S`2oO�(k a2nºj fZr�^¯a2k fwd
�(k a2n¸yiks^wqb\Xq�`0^SdiÍwk diÍ,g�`2fwc Ù Ò Ä a2f ß Ò ßq� Ñ¥r fw`2`2\Xqb]4fwd_lZk diÍ
a2f Ù Ò � Î ÔSÙ [�z Ú ^Sd_l,q|a0^Sd_li^S`0l#lZ\�{pks^¯a2k fwd_q�`0^SdiÍwk diÍ�g�`2fwc
Ù Ò Ó a2f × Ò Ôs� Ñ � Î Ä�× [�z Ú ÒpÜ�\�`2`v^Sd_l Þ r���j `2f¯o�Ñ ÄXÓwÓe×wÚ `2\ Î
]4fw`bavð_Ò ßq� Ñ Ä�� Ò Ø [�z Ú yiks^wq��(k a2n�à æ�Þ �#g�fw`�a2ni\�k `¼lZk `2\Xr¹a
qbxid�c,\X^wqbxi`2\�c,\�dea0q�^¯a8à�^Syij \ Þ fwxidea0^Sk d æ y_qb\�`2{¯^¯a2fw`2owÒ
��d;fwxi`�r�^wqb\�a2ni\,lZk â�\�`2\�d_r \Xq�^S`2\%fSg�a2ni\,q2^Sc,\%fw`0lZ\�`Xÿ ÄXÙ
[�zèyiks^wq(^Sd_l Ä ð_Ò ð,[�z�q|a0^Sd_li^S`0l�lZ\�{pks^¯a2k fwdJÒ

é�k Íwxi`2\Xq ÄXß Î Ä ñ,]i`2\Xqb\�dea�a2ni\#r fwc,]_^S`2ksqbfwd�fSg Þ é	Ý��ZÝ<Î
lZ\�`2k {w\Xl,fwì�fwdi\�r fwj xic,d�^Sc,fwxidea0qv�(k a2n�à æ�Þ �,c,\X^wqbxi`2\ Î
c,\�dea0q%g�fw`�a2ni`2\�\8^wlilZk a2k fwd_^Sj<qbk a2\Xq�ÿ}h�j y_^Sdpowt�~�\�� ��fw`2�
Ñ¥h��ZÝ�u Ú t%~�\�����fw`2�?uvk a|o ÑH���b�i� Ú t%^Sd_l�[ æ �®h�Ý Þ

u¼h�Ý	à qbk a2\°r \�dea2`0^Sj�g¥^wr k j k a|o�ÑH�pfwxZa2ni\�`2dê��`2\X^¯a�m�js^Sk d_q�t
æ �pjs^Snifwc�^ Ú Ò�éifw`;a2ni\¶js^¯aba2\�`�qbk a2\wt��¼\�x_qb\�a2ni\ºq2^Sc,\
li^¯a0^ê]i`2\�{pk fwx_qbj o?x_qb\Xl k d fwxi`ºr fwc,]_^S`2ksqbfwd �(k a2n a2ni\
hY�vÝ æ ~Y�và)fw]Za2ksr�^Sj8lZ\�]Za2n c,\X^wqbxi`2\�c,\�dea0q�lZ\Xq2r `2k y4\Xl
^Sy4f¯{w\wÒ�h�j jva2ni`2\�\}]ij fSa0q�qbnif¯� li^¯a0^�g�`2fwc®]4\�`2k fZliq�r fwdZÎ
a0^Sk dik diÍ%ð Ù Î ßwÙ r j \X^S`vli^�oZq�Ò	h�qvlZ\Xq2r `2k y4\Xl}^Sy4f¯{w\wt¯a2ni\�r�^Sj Î
k yi`0^¯a2k fwd8qbc,fpfSa2nik diÍ#]i`2fZr \XlZxi`2\�n_^wq¼y4\�\�d�^S]i]ij k \Xl}a2f,^Sj j
fSg�a2ni\Xqb\�li^¯a0^wqb\ a0q�Ò@u¼^Sj k yi`0^¯a2k fwdºqbc,fpfSa2nik diÍ°`2\Xqbxij a0q,k d
^O`2\XlZx_r¹a2k fwdºfSg�a2ni\¸q|a0^Sd_li^S`0lºlZ\�{pks^¯a2k fwdºfSg�a2ni\;lZk â�\�`bÎ
\�d_r \Xq(ypo8xi]�a2f �wÙq� �(ni\�d;r fwc,]_^S`2\Xl��(k a2n�a2ni\%k d_q|a0^SdZÎ
a0^Sdi\�fwx_q�`2\ a2`2k \�{¯^Sjsq�Òªà<ni\(^wr�r xi`0^wr o�fSg Þ é	Ý��ZÝ¶fwì�fwdi\¼`2\ Î
a2`2k \�{¯^Sjsq�lZ\�]4\�d_liq�fwd;y4fSa2n;a2ni\�^¯a2c,feqb]ini\�`2ksr�r fwd_lZk a2k fwd_q
^¯a(a2ni\%k d_q|a2`2xic,\�dea�j fZr�^¯a2k fwd�^Sd_l8]i`2fwy_^Syij o}fwd�qbfwc,\�k dZÎ
q|a2`2xic,\�dea0^SjJr0n_^S`0^wr¹a2\�`2ksq|a2ksr�q�Òªá�\�n_^�{w\�g�fwxid_l�a2n_^¯a�qbfwc,\
Þ é	Ý��ZÝ�q�a2\�d_lFa2f´qboZq|a2\�c�^¯a2ksr�^Sj j o�xid_lZ\�`2\Xq|a2k c�^¯a2\�a2ni\
r fwj xic,d�fwì�fwdi\¼^Sc,fwxidea0q<Ñ¥r fwc,]_^S`2\Xl�a2f�à æ�Þ � Ú Ò¯h�c,fwdiÍ
a2ni\Xqb\¸a2ni`2\�\Oli^¯a0^wqb\ a0q�t(a2ni\°h�j y_^Sdpo�k d_q|a2`2xic,\�dea�qbnif¯��q
a2ni\�js^S`2Íw\Xq|avyiks^wq�Ñ ÔSÓ [�z Ú �(ni\�d�r fwc,]_^S`2\Xl,�(k a2n�à æ�Þ �
c,\X^wqbxi`2\�c,\�dea0q�Òíà<ni\�fSa2ni\�`8a|�¼fºk d_q|a2`2xic,\�dea0q�\ ÛZnik yik a
qbc�^Sj j \�`<yiks^wqb\Xq¼a2n_^¯a�^S`2\�r fwc,]_^S`0^Syij \�a2f#a2nifeqb\�fwy_qb\�`2{w\Xl
k d;ò¼`2\��¼\�`�^Sd_l�[�fwy_qbfwd�qb]4\Xr¹a2`2fwc,\ a2\�`�r fwc,]_^S`2ksqbfwdOÑ¥é�k Î
fwj \ a2f¯{�\ a�^SjHÒ ÄXÓwÓwÓeÚ t4�(nik j \�a2ni\�q|a0^Sd_li^S`0l;lZ\�{pks^¯a2k fwd_q�k d
Þ é	Ý��ZÝ¶r fwc,]_^S`2ksqbfwd_qJ�(k a2n#à æ�Þ �%^S`2\vÍw\�di\�`0^Sj j o�js^S`2Íw\�`
a2n_^Sd8a2nifeqb\�g�fw`<a2ni\%qb]4\Xr¹a2`2fwc,\ a2`2ksr�c,\X^wqbxi`2\�c,\�dea0q�Ò
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<x-y> =   -9.9 DU
std(x-y) =  23.5 DU
n = 42

÷(ø¥ù4úªû¯ü°ý�x·þ¥ÿ�à<ni\�q2^Sc,\�^wq<k d�é�k Í_Ò ÄXß tZyixZa(g�fw`�~�\��F��fw`2��uvk a|o¸ÑH���b�i� Ú t Þ ^�o�� æ r¹a2fwy4\�`Xt ÄXÓwÓpØ Ò

��Æ�� Ìb�p¢·Ë��p�pÌ|É È
á�\�n_^�{w\�lZ\Xq2r `2k y4\Xl�^�`2\ a2`2k \�{¯^Sj�^Sj Íwfw`2k a2nicïg�fw`�]i`2fSÎ

r \Xq2qbk diÍ Þ é	Ý��ZÝíli^¯a0^�a2n_^¯a�^Sj j f¯��q�lZ\�`2k {¯^¯a2k fwd°fSg�a2k c,\
qb\�`2k \Xq#fSg�^S\�`2feqbfwj¼fw]Za2ksr�^Sj(lZ\�]Za2n�^Sd_l¶\ â�\Xr¹a2k {w\�]_^S`ba2ksr j \
qbk ì�\wt�^wq%�¼\�j j<^wq%fSg�fwì�fwdi\�^Sd_l�~ æ�ó r fwj xic,d¶^Sc,fwxidea0q�Ò
à<niksq�^Sj Íwfw`2k a2nic)^Sjsqbf�]i`2f¯{pkslZ\Xq,r�^Sj k yi`0^¯a2k fwdºr fp\ ä}r k \�dea0q
g�fw`<a2ni\�k d_q|a2`2xic,\�deaXt_qbf#a2n_^¯a�js^Sy4fw`0^¯a2fw`2o�]i`2\ Îv^Sd_l�]4feq|abÎ
r�^Sj k yi`0^¯a2k fwdOksq%xididi\Xr \Xq2q2^S`2owÒ8à<niksq%c,\ a2nifZl°ksq�lZ\Xqbk Íwdi\Xl
k d¸qbx_r0n¸^}�<^�o�a2n_^¯a�r�^Sj k yi`0^¯a2k fwd�\�`2`2fw`0q(k d�a2ni\#lZ\ a2\�`2c,k Î
d_^¯a2k fwd¸fSg¼fwdi\#]_^S`0^Sc,\ a2\�`,Ñ�\wÒ Í_Ò�^S\�`2feqbfwjªfw]Za2ksr�^Sj�lZ\�]Za2n Ú
lZfOdifSa}qbk Íwdik Ï4r�^Sdea2j o�^¯â�\Xr¹a,a2ni\;^wr�r xi`0^wr oOfSg�fSa2ni\�`�`2\ Î
a2`2k \�{¯^Sjsq#Ñ�\wÒ Í_Ò�fSgv^S\�`2feqbfwjª]_^S`ba2ksr j \#qbk ì�\�fw`�Íe^wqb\Xq�r fwj xic,d
^Sc,fwxidea0q Ú ^Sd_l�a2ni\%lZ\ a2\�`2c,k d_^¯a2k fwd�fSg	a2ni\%r�^Sj k yi`0^¯a2k fwd8ksq
r fwxi]ij \Xl��(k a2n�a2ni\�`2\ a2`2k \�{¯^SjHÒ

h�q8^¶r�^Sj k yi`0^¯a2k fwd´c,\ a2nifZl·t�fwxi`8^S]i]i`2fe^wr0n�ksq8^S]i]ij k Î
r�^Syij \�a2f��(kslZ\�`�`0^SdiÍw\�fSg<^¯a2c,feqb]ini\�`2ksr#r fwd_lZk a2k fwd_q�a2n_^Sd
a2ni\�a2`0^wlZk a2k fwd_^Sj¢�ª^SdiÍwj \�o�a2\Xr0nidiksçexi\wÒ�à<niksq�^Sj j f¯��q�x_q�a2f
k d_r j x_lZ\�c,fw`2\�li^¯a0^%k d}a2ni\�^Sd_^Sj oZqbksq�a2n_^Sd8�¼fwxijsl�y4\�]4feq|Î
qbk yij \(k g��¼\(n_^wl%a2f�`2\�j o�qbfwj \�j o%fwd#a2ni\e�ª^SdiÍwj \�o�^S]i]i`2fe^wr0nJÒ
à<ni\¼k dik a2ks^Sjir�^Sj k yi`0^¯a2k fwd%fSg4ñ Ø¯Ù dic�r0n_^Sdidi\�jeksq	]4\�`bg�fw`2c,\Xl
ypo#r fwc,]_^S`2ksqbfwd�fSg·lZk `2\Xr¹a�y4\X^Sc�fw]Za2ksr�^Sj_lZ\�]Za2n,�(k a2n,a2n_^¯a
`2\ a2`2k \�{w\Xl�g�`2fwc lZk `2\Xr¹a�a2f¶lZk â�x_qb\;`0^¯a2k f_Ò@ò¼o�^wlZfw]Za2k diÍ
a2niksq�^S]i]i`2fe^wr0nJtª�¼\}^S`2\}^Syij \,a2f;c�^¯ÛZk c,k ì�\,a2ni\}dpxic�y4\�`
fSg¼li^�oZq#Ñ�fw`�a2k c,\#]4\�`2k fZliq Ú a2n_^¯a��¼\#r�^Sd¸k d_r j x_lZ\#k d¸fwxi`
^Sd_^Sj oZqbksq�Ò Þ fw`2\�f¯{w\�`Xt�^wq�qbnif¯�(dJt�a2niksq�c,\ a2nifZlOlZfp\Xq�difSa
`2\Xçexik `2\�\ Ûir \�]Za2k fwd_^Sj·q|a0^Syik j k a|o�fSgªa2ni\%^¯a2c,feqb]ini\�`2\wÒ

á´nik j \��¼\�n_^�{w\,difSa%ow\ a�g�xij j o�xZa2k j k ì�\Xl�a2ni\�k dZg�fw`2c�^¯Î
a2k fwd¶r fwdea2\�dea#fSg(a2ni\ Þ é	Ý��ZÝ c,\X^wqbxi`2\�c,\�dea0q�qbk d_r \��¼\
^S`2\�fwdij o�x_qbk diÍ(a2ni\vlZk â�x_qb\vc,\X^wqbxi`2\�c,\�dea0qJ^¯a�ñ Ø¯Ù dic�t��¼\
n_^�{w\(lZ\�{w\�j fw]4\Xl,^Sd�^Sj Íwfw`2k a2nicêa2n_^¯a¼qb\�j gåÎ�r fwd_qbksq|a2\�dea2j o%`2\ Î
a2`2k \�{w\Xq�y4fSa2n%^S\�`2feqbfwj�]i`2fw]4\�`ba2k \XqJ^Sd_l�Íe^wq·r fwj xic,d%^Sc,fwxidea0q
g�`2fwc a2ni\Oc,\X^wqbxi`2\�c,\�dea0q�Ò á�\�n_^�{w\Oqbnif¯�(d´a2n_^¯a�fwxi`
c,\ a2nifZl,]i`2f¯{pkslZ\Xq�`2\Xqbxij a0q	a2n_^¯a¼^S`2\�r fwc,]_^S`0^Syij \¼a2f�a2nifeqb\
fwyZa0^Sk di\Xl�x_qbk diÍ#a2ni\�a2`0^wlZk a2k fwd_^SjL�ª^SdiÍwj \�o,a2\Xr0nidiksçexi\�yixZa
\ ÛZnik yik a�Íw`2\X^¯a2\�`(q|a0^Syik j k a|owÒ

uvfwc,]_^S`2ksqbfwd8fSg	fwxi` Þ é	Ý��ZÝ<Î�lZ\�`2k {w\Xl8fwì�fwdi\%r fwj xic,d
^Sc,fwxidea0q<�(k a2n�à æ�Þ �}fwì�fwdi\�`2\ a2`2k \�{¯^Sjsq(qbnif¯��qva2n_^¯a(a2ni\
yiks^wqª^Sd_l�q|a0^Sd_li^S`0l�lZ\�{pks^¯a2k fwd�ksqªqbk c,k js^S`Ja2f(a2n_^¯a�`2\�]4fw`ba2\Xl
g�fw`ªò¼`2\��¼\�`bÎ�à æ�Þ ��r fwc,]_^S`2ksqbfwd_q�tX^Sj a2nifwxiÍwn�a2ni\�`2\v^S`2\	k dZÎ
lZksr�^¯a2k fwd_q·a2n_^¯a�a2ni\¼^wr�r xi`0^wr o�fSgZa2ni\vfwì�fwdi\�`2\ a2`2k \�{¯^SjSg�`2fwc
ze�´c,\X^wqbxi`2\�c,\�dea0q�ksq�nik Íwni\�`	a2n_^Sd�a2n_^¯a�g�`2fwcêa2ni\Xqb\({pksqbk Î
yij \�c,\X^wqbxi`2\�c,\�dea0q�Ò Þ fw`2\�f¯{w\�`XtS�¼\�n_^�{w\�g�fwxid_l,a2n_^¯a¼a2ni\
^wr�r xi`0^wr o¸fSg(fwxi`�fwì�fwdi\�`2\ a2`2k \�{¯^Sjsq%lZ\�]4\�d_liq�fwd�qb]4\Xr k Ï4r
r0n_^S`0^wr¹a2\�`2ksq|a2ksr�q(fSg�a2ni\#k d_lZk {pkslZx_^Sj Þ é	Ý��ZÝ�q�qbxiÍwÍw\Xq|a2k diÍ
a2n_^¯a8k a8qbnifwxijsl�y4\¸]4feq2qbk yij \�a2f�k d_r `2\X^wqb\�a2ni\�^wr�r xi`0^wr o
fSg	a2ni\Xqb\�`2\ a2`2k \�{¯^Sjsq<a2ni`2fwxiÍwn;^�y4\ aba2\�`�xid_lZ\�`0q|a0^Sd_lZk diÍ}fSg
a2ni\Xqb\�k d_q|a2`2xic,\�dea0^SjJlZk â�\�`2\�d_r \Xq�Ò

h¼a%]i`2\Xqb\�deaXtªk a�ksq%lZk ä}r xij a�a2f�{¯^Sj ksli^¯a2\,a2ni\�^wr�r xi`0^wr o
fSg�fwxi`#~ æ�ó `2\ a2`2k \�{¯^Sjsq�lZxi\}a2f�a2ni\�]_^Sx_r k a|oOfSg�r fw`2`2\�js^¯Î
a2k {w\vc,\X^wqbxi`2\�c,\�dea0q�Ò�~�fwdi\ a2ni\�j \Xq2q�t¯r fwc,]_^S`2ksqbfwd�y4\ a|�¼\�\�d
di\X^S`2ypo Þ é	Ý��ZÝ�^Sd_l´ò¼`2\��¼\�`}qb]4\Xr¹a2`2fwc,\ a2\�`}c,\X^wqbxi`2\ Î
c,\�dea0q%qbnif¯��Íw\�di\�`0^Sj j o�ÍwfpfZl�^SÍw`2\�\�c,\�dea�Íwk {w\�d¸a2ni\�`2\�j Î
^¯a2k {w\�j o8js^S`2Íw\�xid_r \�`ba0^Sk dea|o8k d�fwxi`�~ æ�ó `2\ a2`2k \�{¯^Sj�lZxi\�a2f
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<x-y> =    5.0 DU
std(x-y) =  18.6 DU
n = 58

÷(ø¥ù4úªû¯ü�ý2wJþ¥ÿ�à<ni\�q2^Sc,\�^wq¼k d�é�k Í_Ò ÄXß tpyixZa<g�fw`��pfwxZa2ni\�`2d���`2\X^¯a(m�js^Sk d_q�t æ �pjs^Snifwc�^�Ñ¥[ æ ��h�Ý Þ u¼h�Ý	à@qbk a2\ Ú t��e^Sdpx_^S`2o
���wxidi\wt ÄXÓwÓwÓ Ò
fwxi`	k d_^Syik j k a|o�a2f�r fwd_q|a2`0^Sk d%a2ni\<^S\�`2feqbfwjpqbk ì�\<lZksq|a2`2k yixZa2k fwdJÒ
�pn_^��5Ñ ÄXÓpØ¯ßeÚ qbxiÍwÍw\Xq|a2\Xl�a2n_^¯a,di\�Íwj \Xr¹a#fSg�~ æ�ó ^Sy_qbfw`2]ZÎ
a2k fwdºr�^Sd¶j \X^wl�a2fOqbk Íwdik Ï4r�^Sdea#\�`2`2fw`0q�k dº^S\�`2feqbfwj¼fw]Za2ksr�^Sj
lZ\�]Za2nJÒ�à<ni\<c�^SÍwdik a2x_lZ\(fSg_a2ni\(\�`2`2fw`0q��<^wq	çex_^Sdea2k Ï_\Xl�ypo
�pni`2fp\XlZ\�`v^Sd_l}[�^�{pk \Xq�Ñ ÄXÓ ñ ØSÚ �(nif�^Sd_^Sj opì�\Xl,r fwd_r xi`2`2\�dea
c,\X^wqbxi`2\�c,\�dea0qvfSgªqb]4\Xr¹a2`0^Sj·lZk `2\Xr¹a¼y4\X^Sc qbfwjs^S`v`0^wlZks^¯a2k fwd
^Sd_l,r fwj xic,d}~ æ�ó ^¯av^�qbxiyixi`2y_^Sd�qbk a2\�k d Ö ^Sc,k j a2fwdJt æ dZÎ
a0^S`2k f_Ò z�qbk diÍº^¶lZk â�\�`2\�dea2ks^Sj�^Sy_qbfw`2]Za2k fwd�qb]4\Xr¹a2`2fwc,\ a2\�`
a2f�c,\X^wqbxi`2\%~ æ�ó r fwj xic,d¸^Sc,fwxidea0q�tia2ni\�o8g�fwxid_l�{¯^Sj xi\Xq
`0^SdiÍwk diÍ�g�`2fwc�di\X^S` Ù Ò Ù ð�a2f Ä�Ô [�z´�(k a2n}^�c,\XlZks^Sd,fSg Ä Ò Ø
[�z%t¯a2n_^¯a�ksq��(k a2nik d#a2ni\<`0^SdiÍw\vfSg4fSa2ni\�`	]ixiyij ksqbni\Xl�{¯^Sj xi\Xq
Ñ¥~�f�ÛZfwd ÄXÓpØ ñitªm�x¯Ðb^wli^wq�\ a#^SjHÒ ÔSÙwÙwÙeÚ Ò Þ fw`2\�f¯{w\�`Xt�a2ni\�o
g�fwxid_l¸a2n_^¯a%k d_r j x_qbk fwd�fSg<~ æ�ó ^Sy_qbfw`2]Za2k fwd�qbk Íwdik Ï4r�^Sdea2j o
`2\XlZx_r \Xl8a2ni\#^S\�`2feqbfwj·fw]Za2ksr�^Sj�lZ\�]Za2n_q�t�lZ\Xr `2\X^wqb\Xl�a2ni\�`2\ Î
a2`2k \�{w\XlF^S\�`2feqbfwj�dpxic�y4\�`�lZ\�d_qbk a|o�^Sd_l�c�^wq2q�Ò é�k d_^Sj j owt
^¯a�nik Íwn�~ æ�ó ^Sc,fwxidea0q�t4a2ni\�o8g�fwxid_l�a2n_^¯a�a2ni\�k d_r j x_qbk fwd
fSg	~ æ�ó ^Sy_qbfw`2]Za2k fwd�d_^S`2`2f¯�¼\Xl,a2ni\%qbk ì�\�lZksq|a2`2k yixZa2k fwd�lZ\ Î
`2k {w\Xl�g�`2fwcêc,\XlZks^Sd#fw]Za2ksr�^SjZlZ\�]Za2n_q�^Sd_l�r0n_^SdiÍw\Xl�k a	g�`2fwc
yik c,fZli^Sj·a2f,xidik c,fZli^SjHÒ�J\�xi\¸\ a�^SjHÒ�Ñ ÔSÙwÙiÄ�Ú `2\�]4fw`ba�� æ�Þ � j \�{w\�j Î Ô a2`2fw]4fSÎ
qb]ini\�`2ksrv~ æ�ó `2\XqbkslZx_^SjsqJ\ Ûir \�\XlZk diÍ Ô Ò Ù Û ÄXÙ ¨×� c,fwj \Xr}�¯r c ó
k dOa2ni\}c,\ a2`2fw]4fwj k a0^Sd�~�\��?��fw`2��^S`2\X^iÒ�á´nik j \}fwxi`�{¯^Sj Î
xi\Xq�^S`2\�r fwd_qbkslZ\�`0^Syij o¶js^S`2Íw\�`,a2n_^Sd�a2ni\Xqb\�a2`2fw]4feqb]ini\�`2ksr
`2\XqbkslZx_^Sjsq�tik a�ksq(j k �w\�j o}a2n_^¯a�a2ni\�r xi`2`2\�dea�� æ�Þ �4�J\�{w\�j Î Ô
{¯^Sj xi\Xq�xid_lZ\�`2\Xq|a2k c�^¯a2\<a2`2fw]4feqb]ini\�`2ksr¼~ æ�ó y4\Xr�^Sx_qb\<fSg·^Sd
f¯{w\�`2\Xq|a2k c�^¯a2\�fSgia2ni\<Íw`2fwxid_l%^Sj y4\XlZf�k d�a2ni\¼yij xi\(qb]4\Xr¹a2`0^Sj

`0^SdiÍw\%^Sd_l�a2ni\#lZ\�{pks^¯a2k fwd�fSg	a2ni\�`2\X^Sj�^¯a2c,feqb]ini\�`2\�g�`2fwc
a2ni\�c,fwdea2nij o#^Sd_l�qb\X^wqbfwd_^SjZ^Sk `�c�^wq2q	g¥^wr¹a2fw`0q	x_qb\Xl,k d,a2ni\
]i`2fZr \Xq2qbk diÍ#Ñ��J\�xi\¼\ a�^SjHÒ ÔSÙwÙiÄ�Ú Ò Þ fw`2\�f¯{w\�`Xt�a2ni\<\ â�\Xr¹a0q�fSg
qbxiyZÎ�]ik ÛZ\�jZr j fwx_liq	^Sd_l�qb]_^¯a2ks^Sjp^�{w\�`0^SÍwk diÍ(fSg4nik Íwn#^Sd_l%j f¯�
~ æ�ó a2`2fw]4feqb]ini\�`2ksr�^Sc,fwxidea0q}�(k a2nik d´a2ni\O� æ�Þ � Ï_\�jsl
fSg	{pk \��è�¼fwxijsl�g�xi`ba2ni\�`�`2\XlZx_r \�a2ni\#� æ�Þ ��{¯^Sj xi\Xq(`2\�js^¯Î
a2k {w\�a2f#Íw`2fwxid_lpÎ�y_^wqb\Xl�`2\ a2`2k \�{¯^Sjsq�Ñ¥à<nifwc�^wq¼\ a(^SjHÒ ÄXÓwÓ ñ Ú Ò
~�fwdi\ a2ni\�j \Xq2q�t�a2ni\�� æ�Þ �¸c,\X^wqbxi`2\�c,\�dea0q	qbnif¯��q|a2`2fwdiÍwj o
\�din_^Sd_r \Xlº~ æ�ó r fwj xic,d_q,f¯{w\�`#k d_lZx_q|a2`2ks^Sj k ì�\Xlº^S`2\X^wq,^wq
�¼\�j jv^wq�`2\�Íwk fwd_q�fSg<k dea2\�d_qb\}yik fwc�^wq2q�yixi`2dik diÍ��(k a2nOa2`2fSÎ
]4feqb]ini\�`2ksr�~ æ�ó {¯^Sj xi\Xq({¯^S`2opk diÍ,ypo�^¯a�j \X^wq|a�^Sd�fw`0lZ\�`<fSg
c�^SÍwdik a2x_lZ\#y4\ a|�¼\�\�d�xidi]4fwj j xZa2\Xl¸fZr \X^Sdiksr#^Sd_l¸]4fwj j xZa2\Xl
xi`2y_^Sd,^S`2\X^wq�Òªà<npx_q�tSfwxi`	`2\Xqbxij a0q�r fwc�yik di\Xl��(k a2n}� æ�Þ �
c,\X^wqbxi`2\�c,\�dea0q�t�`2\�{w\X^Sj¯a2n_^¯aJa2ni\�a2`2fw]4feqb]ini\�`2ksr	^Sc,fwxideaJfSg
~ æ�ó ksq<nik Íwnij o�{¯^S`2ks^Syij \�k d�y4fSa2n�qb]_^wr \�^Sd_l}a2k c,\wÒ

�pk d_r \O�¼\O�¼fwxijsl�j k �w\�a2f�k c,]i`2f¯{w\;a2ni\�^wr�r xi`0^wr o�fSg
fwxi`ª~ æ�ó `2\ a2`2k \�{¯^Sjw^Sd_l�qbk c�xij a0^Sdi\�fwx_qbj o�y4\ aba2\�`�r fwd_q|a2`0^Sk d
a2ni\´^S\�`2feqbfwj,qbk ì�\´lZksq|a2`2k yixZa2k fwdJt,�¼\��(k j j�y4\�\ ÛZ]ij fw`2k diÍ
�<^�oZq,a2f¶c,fw`2\�g�xij j o�\ ÛZ]ij fwk a�a2ni\¸k dZg�fw`2c�^¯a2k fwd�r fwdea2\�dea
fSg(a2ni\ Þ é	Ý��ZÝ c,\X^wqbxi`2\�c,\�dea0q�a2ni`2fwxiÍwn�^;c,fw`2\�r fwc#Î
]ij \ a2\<^Sd_^Sj oZqbksqªfSgZa2ni\(lZk â�x_qb\vã_xZÛ%c,\X^wqbxi`2\�c,\�dea0q�Ò Þ fw`2\ Î
f¯{w\�`XtZk a�ksq�j k �w\�j o}a2n_^¯a�a2ni\Xqb\%c,\X^wqbxi`2\�c,\�dea0q�^SxiÍwc,\�dea2\Xl
�(k a2n8c,\X^wqbxi`2\�c,\�dea0q¼^¯a<nik Íwni\�`<qb]4\Xr¹a2`0^Sj�`2\Xqbfwj xZa2k fwd}f¯{w\�`
^�yi`2fe^wlZ\�`�qb]4\Xr¹a2`0^Sj�k dea2\�`2{¯^Sj�qbx_r0n°^wq�a2nifeqb\�c�^wlZ\��(k a2n
a2ni\¶Ý(fSa0^¯a2k diÍ��pn_^wlZf¯�(y_^Sd_lê�p]4\Xr¹a2`2fw`0^wlZk fwc,\ a2\�`°Ñ¥Ý��i�
Ñ Ö ^S`2`2ksqbfwd�\ a�^SjHÒ ÄXÓwÓwÓeÚbÚ �(k j jª]i`2f¯{pkslZ\%^�c,fw`2\%r fwc,]ij \ a2\
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lZ\Xq2r `2k ]Za2k fwd}fSg	^S\�`2feqbfwji]i`2fw]4\�`ba2k \Xq<^Sd_l}^�c,fw`2\�^wr�r xi`0^¯a2\
~ æ�ó r fwj xic,d�^Sc,fwxideaXÒ

à<niksq(^Sj Íwfw`2k a2nic ksq(y4\�k diÍ,x_qb\Xl�a2f�^Sd_^Sj opì�\�li^¯a0^�g�`2fwc
^�{¯^S`2k \ a|o8fSgvlZk â�\�`2\�dea Þ é	Ý��ZÝ�q�xid_lZ\�`�^�{¯^S`2k \ a|o8fSgv^¯abÎ
c,feqb]ini\�`2ksr�^Sd_l�qbxi`bg¥^wr \8r fwd_lZk a2k fwd_q%a2f�c,fw`2\}g�xij j oOa2\Xq|a
a2ni\,]4\�`bg�fw`2c�^Sd_r \#fSgva2ni\�^Sj Íwfw`2k a2nic�Ò�à<ni\Xqb\,`2\Xqbxij a0q�^S`2\
]i`2\Xqb\�dea2\Xl}k d�fwxi`(r fwc,]_^Sdik fwd}]_^S]4\�`�Ñ¥h�j \ Ûi^Sd_lZ`2f¯{,\ a(^SjHÒ
ÔSÙwÙiÄ�Ú ^Sj fwdiÍ#�(k a2n�^,lZksq2r x_q2qbk fwd8fSgªa2ni\�qb\X^wqbfwd_^Sj·^Sd_l�Íw\ Î
fwÍw`0^S]iniksr�{¯^S`2ks^¯a2k fwd�k d¸^S\�`2feqbfwjª^Sd_l�a2ni\#x_qb\%fSg Þ é	Ý��ZÝ
li^¯a0^#k d�r fwd_q|a2`2x_r¹a2k diÍ�^S\�`2feqbfwj�r j k c�^¯a2fwj fwÍwk \Xq�Ò
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