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z�[/{6[ l7|1egfi}~ac�	l��La�p fihk�

� �>�	�.�!���/�����.�����

�@��� ^kfuq�o9eg�Yhk�$e�fu�T�Jfu_R� a�h��Yh�_O�ua�okqOfihk�iq�ac�v�T� ��^�e�^chu_
jc��fihihk^cp qulnfu�i��fihuj`^`�
�Yh`�Pe�f�e�^���qPa�o9hu�9^ce�q�q`oujc�/fuq,_O�k^��N_>b� aiq`�i�k^ceg� j z h`�RegfT�E^`�� TaLo9hk�i^ce/¡>� z �� �l�¢i£9¤i¥
j���fih9hu^cp q~¦
fihk��_O�k^ z h`�Regfce�^`���N_ � a9q��9�u^ce�� j/ TaLo9hu�§�Yhk� z hk_¨^ceY�#^ce�a � ^Ob
_¨^ce
¡ z ��  z ln¥�©§ªL«.jc��fihihk^cp qO¦¬��fu�u^�_O�u^
�cai_¨^chk_R�JfipE_¨a��ce�acb
��� �i^	fu_ � aiq`�i�k^ceg� j�_¨^ � ��^�e�fu_Ooie�^.fihk�/j`a � �caiq~� _R� a�h	�Yh��#aTe�b� fu_R� aLh�fu_Nf � okjc�.�c� ���k^�en�u^ce�_R� jufip9e�^`qRaLpJok_R� a�h.fihk�/fuj`jco�b
e�fuj � _O��fu_7jufihv­c^�fujc��� ^��k^`�¬��� _O��_O�k^
jcoie#e�^chk_1�9^chu^ce�fu_R� aLh
ac�,a��c^cegfu_R� a�hcfip�qRaLo9hk�T�Yhk���YhkqP_Oe#o � ^�hk_¨qk®
m��u^�q�okj`j�^`qRq¯�Ro9p
^O°T�9p a§� _Rfu_R� aLh
ac�	_O�u^`qR^±hk^O°c_.�9^chu^cegfu_R� a�hVac�	q~fu_¨^�pJp � _¨^
�Yh`b
qR_Oe>o � ^chk_¨q	� q�aLhk^/a��,_O�k^ � f¨²¨aTeEjc��fipJp ^chu�9^`q��#aTe
³,o � ^ceYb
� jkfip { ^kfu_O�u^ce/�7e�^`�T� j`_R� a�h]¡~³ { �@¦.j�^chk_Oe�^`q
�Yh
_O�u^�hk^´°�_
�9^`jufu�9^9®µ ac�!^`�k^�e¶l
� _ � q¬hu^k� _O�k^ce+�#^kfuq~�Y­ip ^�huaTe�^O·�jk� ^chu_/_¨a�fuq¨b
q~� � �Yp fu_¨^¸fipJpca���_O�u^	jc�cfih9hk^�p q	fihk��f/�caLp � j � ac�7�§fu_Rf�j`a � b
�ce�^�qRq~� aLhvq�okjc�/fuq,jc�cfih9hu^cp§qP^cp ^`j`_R� aLh��cfuq�_¨a¬­c^	�i^`q~� �Lhk^`�
�Yh	_O�k^�j`a�hu_¨^O°c_�a���³ { �E®im��k^�jc��fipJp ^chu�9^/� q,_¨a.¹@hu�Xf�qR^�_
ac�.jc��fihihk^cp qV_O��fu_�� q�q � fipJp@^chkaLok�L��_¨a6­c^�fuqRqO� � �Yp fu_¨^��
^O·�jk� ^chk_Op � �Yh/f.��p aL­�fipn³ { �±q � qR_¨^ � ¡#��� _O�/aL�c^ce�fu_R� aLh�fip
_R� � ^�j�a�hkqP_Oe�fc�Yhu_¨q~¦º­9ou_����c� jc��� q¬qR_R�YpJp!p fce��9^�^chkaLok�L�»_¨a
jkfi�k_Ooie�^�� � ��aTe�_Rfihk_
fu_ � aiq`�9�u^ceg� jv�cf�e��Jfi­c�Yp � _ � ®
�@fi­�� ^�e¸^�_ fip�®3¡¶¢9¼i¼9¢i¦/�cfu�k^V�Yhk�u^`qR_R� �Tfu_¨^`�]_O�k^V�ca9qPq~� b

­��Yp � _R� ^`q4ac�	jc�ua§aiq~�Yhu��fih»½ia��u_R� � fip ½�q`o9­uqR^`_4ac���§fu_Rf��#aTe
_O�k^ z ��  z �Yhk_¨^�e��#^�e�a � ^`_¨^�e¶®�m+�k^`qP^X� qPq`ok^�q/��fu�u^�­c^`^chVfu�cb
��e�^`qRqP^`�¾�Yh]_O�k^Vj`aLhk_¨^O°c_�ac�/a��u_R� � fip!p �Yhu^kfce.^`qP_R� � fu_R� aLh
_O�k^`aTe � l�ouq~�Yhk�VqO� � oip fu_¨^`�V�§fu_RfT®. T^`�u^ce�fip � ^`_O�kaT�iq/��fu�u^
­c^`^ch�_Oeg� ^`�]_¨a�qP^cp ^`j`_�fVqP^`_/ac�	_O�u^ � aiqR_/ouqR^O�Po9p!jc��fih�b
hk^cp q+�#aTe7^kfuj��X�Yhk�T� ��� �Lo�fip@fu_ � aiq`�9�u^ceg� j��ce�a�¹@p ^9®
��hX� _¨^ceYb
fu_R� �k^ � ^`_O�ua§�.qP^cp ^`j`_R�Yhu��qP^`¿�ou^chk_R�JfipJp � _O�k^�j���fih9hu^cp q
��� _O�
p fce��9^�qR_	�Yh`�>aTe � fu_R� a�h.j`a�hu_¨^chk_��,fuq	�9^ � aLhkqR_Oegfu_¨^`�V_¨a
fip b
�,f � q,�ce�aT��okj�^�_O�k^�­�^�qR_,e�^`q�o9p _¨qklL­9ou_Nfu_7f�e�^cp fu_R� �u^cp � p fce��9^
j`a9qP_`®7m@a4_¨^`qR_!_O�k^4e�aL­9ouqR_Ohk^�qRq�ac�@_O��� q
� _¨^ce�fu_R� �u^ � ^`_O�ua§�El
f,�cf�e��Jfihu_!��fuq!­c^`^ch�_Oeg� ^`�n® z _Ej`a�huq~� qR_¨q7�Yh�­9oc�Yp �§�Yhk�.f � ^kfih
jc��fihihk^cpcqP^cp ^`j`_R� aLhvfc� � ^��vfu_@a��u_R� � � Àu�Yhk��_O�k^.e�^`q�o9p _¨q!a9�u^ce
Á	ÂTÃ`Ä�ÄYÅPÆ¶Ç�ÃkÈOÉkÊ ÈOË.Ì´Í´Î#ÏOÃ`ÄEÌOÉ`ÉkÄYÅRÆ>Æ�Ð�ÂEÑ@Ò�Ó�Ô`Õ�Ó�Ö�×cØ9Ó�ÙÅPÎ`ÙÅRÃ´Ú

Û ÄYÌ`ÈOÜPÅ`ØVÝ`ÞKÌOß`à Õ@à�Â&Ã´Ä�Ê Ãuá Ê ÆPØ Û ÚgâcãRä�å`æ6ç9ÃkÍ`á ÃkÍOÆ>Å�Â&ÅRÉ`Å¯èkØÅ~é!Ì`Ê á ê@ëcÃ`ÄYÅ~ÈOÜPÅ`à ÄYÌ`ì`Ê Å~Ä�íEé!ÅRÎîÅRÃcà ïgÄ

_O�k^����ua�p ^.�ce�ac¹@p ^��Tfu_Rfi­�fuqP^9l§fihu�/_O�k^�hvfi�9�ip � �Yhu�/_¨a	^kfuj��
�ce�a�¹�p ^�_O��� q/½ij`a�huqR_Rfihu_¨½�qR^cp ^�j`_R� a�hT®��E^`q�o9p _¨q/q��kac�ð_O��fu_
_O��� q�½9j�a�hkqP_Rfihk_¨½B� _¨^cegfu_R� �u^ � ^`_O�ua§�(� q��u^ce � �ce�a � � qO�Yhk�n®
m��k^(�cegfuj`_R� jkfip�fu�9�cfihk_Rfu�i^�ac�._O��� q � ^`_O�ua§�]�>aTe	a��c^cegf�b
_R� a�h�fip@�io9e>�ca9qR^�q � q�_O�cfu_�_O�k^¬q~f � ^	qP^`_�ac�,jc�cfih9hk^�p q/jkfih
­�^�okqP^`���>aTe7��f�eg� a�okq	fu_ � a9q��9�u^ce�� jº�ce�a�¹�p ^�qk®.�E^`q`oip _¨qvf�e�^
�ce�^`qP^chk_¨^��B�Yh
qR^`j�_R� a�h»¢L®�dca�pJp ac�
�Yhk�
_O�u^�p fioihkjc�Vac��_O�k^
³7�� &��ñN�,ò4ó7��qOfu_¨^cpJp � _¨^��Yh [ f � ¢i¼9¼i¢�lcf.e�^`��ouj`^`��qP^`_7a��
� z �� ºegfu�§�Jfihkj�^vj���fih9hu^cp q����YpJpT­c^ � fu�9^	fu�cfc�Yp fi­9p ^�_¨a/_O�k^
qRjk� ^chu_R� ¹�j�j`a ��� o9hc� _ � �Yh6³7^kf�e��E^kfip,m�� � ^�¡O³��Em�¦3­ �
³Nô
�,�
õ`ö�³
÷� @ø z  Tù/fihk��³ { �Vj�^chk_Oe�^`qvf�e�^��ip fih9hc�Yhk�
_¨a
^O°§�ip a§� _,_O�c� q�e�^`��ouj`^`��qR^�_�fu_!�Tf � a�hk^i®!m��k^ � fc�Yh��9aTfipka��
dca�oie#eg� \^/fihk�
m+� \^c�cfiok_.¡¶¢i¼9¼i¢9¦
� q�_¨aXfi�i�9p � ��fi­c� ^ce7^`_�fip�®
¡¶¢9¼i¼9¢i¦ � ^�_O�kaT�9aLp a9� � _¨a4_O�k^	� z �@ ¬�YhkqP_Oe#o � ^chu_��Yh.aTe��i^ce
_¨a�fuqRqP^`qRq!_O�k^�¿�ocfip � _ � ac�@_O�k^�³
�EmK³�÷� �ø z  ¬j���fih9hu^cp9qP^Ob
p ^`j`_R� a�h.�u^ce�q�okq�f � aTe�^1a��k_R� � fipkj���fih9hu^cpTqR^cp ^`j�_R� a�h§®!m+��� q
fi�9�ce�a§fujc�]��fuq¬­c^`^ch�fi�9�ip � ^`��_¨aVqO� � oip fu_¨^`�V� z �� 3�§fu_RfT®
�n^�q`o9p _¨q.q��kac�K_O�cfu_`l�fip _O�ua�ou����_O�u^�½ij`a�huqR_Rfihu_¨½
jc�cfih9hk^�p
qR^cp ^`j�_R� a�h�� qvqO� ��hc� ¹&jufihk_Op � �T� ��^�e�^chu_.�Re�a � _O�k^�aLhk^�okqR^��
­ � ³
÷� @ø z  ��#aTe�_O�k^��T� qR_Oeg�Y­9ou_R� a�h	a��n� z �@ .�§fu_Rf�_¨a�³ { �
j`^chk_Oe�^`qulEe�^`q�o9p _¨q��Yh�_¨^ce � q!ac�7e�^`_Oeg� ^`�cfip§fuj`jcoie�fuj � f�e�^��u^ce �
q~� � �Yp fce,fuq.q`�kac�+h3�Yh�qR^�j`_R� a�h�£�®¬m��u^`qR^�jc��fihihk^cp!qR^cp ^�jOb
_R� a�h�qR_Oou�§� ^`q
fi�i�9p � _¨a(j�p ^kfceYb¨q`} � j`aLhk�T� _R� a�hkq
fihu�K�cfu�k^
_¨aV­�^4^O°�_¨^�hk�9^���_¨a�jcp a�ou� � j`a�hu�§� _R� aLhkqk® z h/aTe��9^ce!_¨aXfu��b
��e�^`qRqV_O�k^]¿�ou^`qR_R� aLhBac�/jcp aLok�T�Yhk^`qPq��Yh(qR^chuq~� _R� �u^úf�e�^ufuqkl
^k� ���u_	d`�� &m	÷Tû(¡~d&e�aLhk_¨q�fihu���!_Op fihk_R� j	 &_¨aTe � b¶m!egfujc}.÷i°kb
��^�e�� � ^chk_R¦
jufuqR^`q	�Yh�dc^c­ce>o�f�e � «kü9üi¤¬��fu�u^¬­c^`^ch�qP_Ook�T� ^`�n®
 T^chkqO� _R� �k^
f�e�^kfuq/fce�^
e�^`�T� a�hkq����k^�e�^�q � fipJp§^ce>e�aTe�q/�Yh�_O�k^
�Yh�� _R�JfipTj`a�hu�§� _R� a�huq�jkfih
p ^ufu��_¨aVp fce��9^+�#aTe�^�jkfuqR_
^ce>e�aTe�qk® z h
^`�k^�e � qRa�oihk�i^ce	�c� °�^cp�l�jcp a�ou�(��f�e�f � ^`_¨^ce�q.�!^ce�^¬�9^���okj�^`�
�Re�a � _O�k^���ý µ �!�þ¡#�1�9�cfihkj`^`�6ý!^ce �¾µ � ���B�E^`qPa�pJou_R� a�h
��fu�T� a � ^`_¨^ceg¦.a�­uqR^ce��cfu_R� a�hkq¬��� _O�
_O�u^ [ � z �ÿfip �iaTe�� _O� �
¡ [ fuq�}���ý µ �!�±�#aTe7�@m�ô
ý
  z hu�k^ce�q~� aLh�¦�®��E^`q�o9p _¨q	q��kac�
_O��fu_ � a9qP_@ac�n_O�u^�qP^chkqO� _R� �k^	f�e�^kf	� q!j`ai�k^ce�^`�¬��� _O��jcp a�ou�9qu®µ � �L�¸j�p a�ok�iq,fce�^ � a9qR_Op � p a§jufu_¨^`�/�Yh�_O�k^
qRaLok_O�u^ce#h4��f�e�_@a��
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_O�k^�qP^chkqO� _R� �k^.fce�^kfTlc���c�Yp ^/p ac�]jcp a�ou�9q��ce�^`�ia � �Yh�fihk_Op � f��gb
�#^`j`_1_O�k^¬hkaTe�_O�k^ce>h
�cfce�_`®, T^`j�_R� a�h/©��YpJpJokqR_Oegfu_¨^`q
_O�k^ � fc�Yh
e�^�q`o9p _¨q4ac��_O��� q/qP_Ook� � ® z h���f�egfipJp ^cp�l7_O�u^»fuqPq~� � �Yp fu_R� a�h�a��
fu�9�cfihkj`^���qPa�o9hu�9^ce��Tfu_Rf
ai�k^�e	p fihk�]� q�­c^k�Yhu�(�ce�^c��f�e�^��n®
 E�c^`j`_OegfipJp � �cfce � �Yhu��^ � � qPq~� �c� _R� ^`q�f�e�^�j`a � �9ou_¨^`�¬�#aTen^ufujc�
qRaT�Yp7_ � �c^(okqP^`�Kfuq�jcp � � fu_¨a�p a9�T� jkfip7�Yh9�iok_�_¨a(_O�k^$³ { �� aT�i^cp�®7m+�k^/q���^�j`_Oe�fip��cf�e��Jfu_R� aLh � q��ce�^�qR^chu_¨^`���Yh.qR^`j`_R� aLh4 ®�m���� q��ce�^c��f�e�fu_R� aLhV�#aTe�fu�9�cfihkj�^`�BqPa�o9hu�9^ce��Tfu_Rf]��fuq
­c^`^chB�c^ceY�#aTe � ^��6okq~�Yhu� � fc�Yhip � � z �� $fihk� z ��  z q~� � o`b
p fu_¨^`���Tfu_RfT®
�,q.� z �@ V�Tfu_Rf�­c^`j�a � ^
fu��fc�Yp fi­ip ^9l!�!^
�Yh`b
_¨^chk�4_¨avqP_Rfce�_ � aLh�� _¨aTeg�Yhk��_O�k^.egfu�§�Jfihkj�^	�§fu_Rf.fihu��e�^���� qO� _
_O�k^.q`oi­¶²¯^`j`_���� _O��e�^kfipTqR_Rfu_R� qR_R� j�qk®�dT�Ye�qP_�e�^�q`o9p _¨q��
� _O�/_O�k^
�k^�e � ¹@e�qR_/�Tf � a��	� z �� ]�Tfu_Rf�fu�cfc�Yp fi­9p ^»fu_�³ { �6j`^ch�b
_Oe�^�q	fce�^.q`�kac�+h��Yh/qR^`j`_R� aLh�ª�®, T^�j`_R� a�h�¤4j`a�hujcpJok�i^`q._O��� q
�ce�^�qR^chu_Rfu_R� a�h§®

5 �!6	�����87'�:9<; �86!;.�/�=7->@?-7->)7@�
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BDC�E 7)FHGJIHKMLONPIRQTSVUJWYXZK%UJNPI [#\JK�]
m��u^
�i^chk^cegfip@�Regf � ^`�!aTe#}¬ac��_O��� q/qP_Ook� � � q._O�k^Vp �Yhu^kf�e

a��u_R� � fip!^`qR_R� � fu_R� a�h�_O�u^`aTe � �Yh�_O�k^]j`aLhk_¨^O°c_
a��º³ { �n®
m��k^.aL�k_R� � fip�fih�fip � qR^���qR_Rfu_¨^_^a`/� q,�T� �k^�h�­ � ^a`_bc^ed)fgih�j�klj d+m�lc��� _O�8^Jd1_O�k^�­�fujc}`�Le�aLo9hk�¬�u^`j`_¨aTenqP_Rfu_¨^9l g bnporqtsvu ñcl j _O�k^/aL­kqR^�e��cfu_R� a�h/qP_Rfu_¨^9l j dwb o ^Jdc® o � q
_O�k^�_Rfihu�9^chu_�p �Yhk^kf�e�a��¸_O�u^Ve�fu�T�Jfu_R� �k^�_Oegfihkq¯�#^ce
a��c^cegfu_¨aTex ¡ xyh ^)mzb xyh ^ d m.f oih ^ k ^ d mR¦�® n b h�{|u ñ8forqtszu ñ o m u ñ�� q!_O�k^	fih�fip � q~� q1^ce#e�aTenj�a9�cfceg�Jfihkj`^ � fu_Oeg� °�®s � q._O�k^�aL­kqP^ce��cfu_R� a�h�^ce>e�aTe�j`ai��f�e��Jfihuj`^ � fu_Oe�� °
fihk� {
� q�_O�u^�­�fuj�}`��e�a�o9hu�V^ce#e�aTe!j`a9�cfceg�Jfihkj�^ � fu_Oeg� °�®
 Ta � ^]ouqR^O�Roip��Yh`�#aTe � fu_R� a�h
_O�u^`aTe � j`aLhkj`^c�u_¨qVjkfihB­c^

okqP^`��_¨a
¿Lo�fihu_R� � � _O�k^��Tfc�YhX�Yh
�Yh`�#aTe � fu_R� a�h�­ce�a�ok�L�k_¬­ �
_O�k^��Tfu_RfT®7m��u^`qR^.fce�^��Yhv�cfce�_R� jcoip fceE_O�k^/ø!^`�Le�^`^�q,ac�,dTe�^`^Ob
�9a �  �� ��hcfipN¡Oø�d§ L¦�}-~_�-��b<�-�-��� k�np{|u ñ��Tl7aTe
_O�k^
÷Ehk_Oe�a�� � �E^`��ouj`_R� a�h/¡O÷@�@¦�}+����b k ñõ��2��� õ��H��� h%np{|u ñ�m`®� a9_O�¬¿�ocfihk_R� _R� ^`q¬�§� �u^Xf¬�Lp a�­cfip � ^kfuq`oie�^¬ac��_O�u^
e�^`�LokjOb
_R� a�h(ac��o9hkj�^ce�_Rfc�Yhu_ � ­ce�a�ou���k_±­ � _O�u^úfihcfip � qO� q3fuqV^O°ub
�9p fc�Yhu^`�ú�Yh]�naT�i�9^ce�q�¡¶¢i¼9¼i¼9¦`®VdcaTe � aTe�^/�9^`_Rfc�Yp ^����T�Jfu�cb
hkaiqR_R� j`q�ac�/_O�k^�¿Lo�fip � _ � ac�/_O�k^]fih�fip � q~� qkl+a�hk^±jkfihBouqR^
_O�k^�qR_Rfihk�Tfce��cb¨�9^����Jfu_R� aLhkq
a��+fihcfip � qO� q�^�e#e�aTe�q�¡g�Pe�a � _O�k^
�§�Jfu�ia�h�fipTj`a � �ca�hu^chk_¨q�a�� n ¦`®
dcaTe�_O�c� q�qR_Ook� � �!^(�cfu�k^]ouqR^`�KfVqP^`_�a��/©§ü9¢�e�^c�ce�^´b

qR^chu_Rfu_R� �k^
fu_ � a9q��9�u^ce�� j��ce�ac¹@p ^`q¬¡#_¨^ � �c^cegfu_Oo9e�^
fihk�]�9o�b� � �T� _ � ¦`® z ��  z �§fu_Rf���fu�u^�­c^`^ch]q~� � o9p fu_¨^`�±�Re�a � ^ufujc�
�ce�a�¹@p ^9l
okqO�Yhk��_O�u^¬�¶fuqR_4e�fu�T�Jfu_R� �k^�_Oe�fihuq¨�#^ce � aT�i^cp,�nm z b
��  z ¡ [ fu_Oeg� jkf�e��T�,fihk�( �fio9hu�9^ce�qkl�«küiü9ü9¦ a9�u^ce�qP^kf���� _O�
f(hcfu�§�YeYb¶�c� ^`���Yhu�¾fihu��p ^9l�_O�u^�qRj�^chk^(­c^k�Yhu�¾fuqPq`o � ^`�(_¨a
­c^�jcp a�ou�cb>�Re�^`^9®ðm��u^(��f�egf � ^`_¨^�e�q�_¨a6­�^�e�^`_Oeg� ^`�u^`��f�e�^
_O�k^V_¨^ � �c^ce�fu_Ooie�^�fihu�(_O�k^��io � � �§� _ � �ce�a�¹�p ^�q�a9�u^ce�_O�k^
©§£±�nm z �
  z p ^`�k^�p qk®�m��u^V­�fujc}`�Le�aLo9hu��^ce>e�aTe�j`ai��f�e��Jfihuj`^

� fu_Oeg� °3� q/_ � ��� jkfip!ac�vf�qR_Rfu_¨^�ac�vf�e�_�³ { � � aT�9^cp!fihk�
��fuq.­c^`^chV­9oc�Yp _,�Pe�a � _O�k^/ªi¼�p ^`�k^�p�÷a� [/{ d¬j`a9�cf�e��Jfihuj`^� fu_Oeg� °�e�^c�ce�^`qP^chk_R�Yhu��q`�uaTe�_>bOe�fihu�9^��#aTe�^`jkfuqP_�^ce>e�aTe�qu®

BDCMB ��I��+�JW�SV�
 &^`�k^�e�fip�jc�cfih9hu^cp@qR^cp ^`j�_R� a�h � ^`_O�ua§�iq��!^ce�^¬_Oeg� ^`�n®.dcaTe� aTe�^V�9^`_Rfc�Yp q
fi­ca�ou_�_O�k^]�9^`qPjceg�Y�k_R� a�h(a��v_O�k^ � ^`_O�uaT�9q

_¨^`qR_¨^`�B� q4_O��� q¬qR_Ook� � l!qP^`^��@fi­�� ^�e¸^�_�fip�®(¡¨¢9¼9¼i¢9¦�®
m��u^� aiqR_	q�okj`j�^`qRq¯�Ro9p�� q.�>a�o9hu�(_¨a(­c^�fih3� _¨^cegfu_R� �u^ � ^`_O�kaT�
­�fuqR^��»aLh
�Ea§�i�9^ce�q/¡O«küiü9ª9¦
�+��� jc��j`aLhkq~� qP_¨q	�Yh
�c^ceY�#aTe � b
�Yhk�vf1qR^�e�� ^`q�ac��q`ouj`j`^`qPq~� �u^¸fihcfip � qP^`qkl�^kfujc��aLhk^�ouq~�Yhu�	a�hip �
a�hk^¬fu�9�§� _R� aLh�fipEjc��fihihk^cpEa��k_R� � � Àk�Yhu��_O�k^V÷@��fu_�f¬_R� � ^9®
�N_�^ufujc��qR_¨^c�Tl@_O�k^�fih�fip � q~� q�^ce#e�aTe,j`ai��f�e��Jfihuj`^ � fu_Oeg� °º� q
o9�c�§fu_¨^`�Vfihk�
� _,�
�YpJp�­c^�ouqR^`�
fu_!_O�u^�hu^O°c_�qP_¨^c�§® z _�� q��Yh�b
_¨^ce�^�qR_R�Yhk��_¨a¬�YpJpJokqR_Oegfu_¨^	_O�u^.��f�e��Jfu_R� aLh	ac�Nfihcfip � qO� q�¿Lo�fip � _ �
���k^ch¬_O�k^¬h9o � ­c^ce!ac�!qR^cp ^�j`_¨^`�
j���fih9hu^cp q/� q��cf�e�� ^`�¬�Pe�a �
p ^`qRq._O��fih]«k¼9¼º_¨a�¥c©§ªL«9®��E^`q�o9p _¨q�f�e�^¬q`�uac��h»�Yh�dT� �n®
«
�#aTe�_O�k^�fih�fip � q~� q¬^ce>e�aTe	qP_Rfihk�Tfce��cb¨�9^`�c�Jfu_R� a�huq�¡¨fu�k^cegfu�9^��
a9�u^ce¸¢�© � � �cbOp fu_R� _Ook�9^V�ce�ac¹@p ^`qO¦`®¬m��u^��§fc�YhV­ce�aLok�L�k_¬­ �
_O�k^¬¹@e�qP_v¥iª�jc�cfih9hk^�p qX� q¬e�^ � f�e>}´fi­ip ^�j`a � �cfce�^`�V_¨aV_O�k^
­�fujc}`�Le�aLo9hk�E® z hkj�e�^kfuqO�Yhk�._O�k^�h9o � ­c^ce�a���jc��fihihk^cp q,�Le�fu��b
o�fipJp � �Yhujce�^kfuqR^`q4_O�k^
�Yh`�>aTe � fu_R� a�h¬j`a�hu_¨^chk_�fihu��fih�fip � q~� q
¿�o�fip � _ � ®!m+��� q�� � �ce�a9�u^ � ^chk_��Yh/fih�fip � q~� q1¿�o�fip � _ � � q � aTe�^
a�­k�c� a�ouqv�Yh�_O�k^4_Oe�aL��aiq`�i�k^ceg� j�_¨^ � ��^�e�fu_Ooie�^�_O�cfihX�Yh�_O�k^
qR_Oegfu_¨a9q`�i�k^ceg� j	_¨^ � �c^cegfu_Oo9e�^9l�fihk�¬�u^ce � q~� �Lh�� ¹�jkfihk_
�Yh	_O�k^
p ac�N^�e��io � � �§� _ � �ce�ac¹@p ^(¡Phka9_�q��kac��hc¦`®ð�+p _O�ka�ou���(£9¼9¼
jc��fihihk^cp q��ce�ai��� �i^	f�j`aLhkqO� �9^cegfi­9p ^.fujc��� ^`�u^ � ^chk_,�Yh�_¨^ce � q
ac��fihcfip � qO� qN¿Lo�fip � _ � j`a � �cfce�^`�._¨a.����fu_�jkfih/­c^�^O°T�c^`j`_¨^`�
�Re�a � a9_O�u^ce¸�YhuqR_Oe>o � ^chk_¨qul7� _v� q�a�­u��� aLokq._O��fu_�_O�k^
�Yh`�>aTe�b� fu_R� aLh»j`aLhk_¨^chu_
�cfuqVhkai_ � ^�_
e�^kfujc�u^`�¾fih�fuq �9� �k_¨ai_R� j
��fipJou^	fihk�¬a�hk^��!aLo9p ��­c^chu^O¹�_!�Re�a � okq~�Yhu��fu_,p ^ufuqR_
o9�	_¨a
¢9¼9¼i¼�jc��fihihk^cp qu®vd�aTen�YhkqR_Rfihuj`^9lT�ia§�Yhk� �Re�a � £9¼i¼	_¨a¬¥c©§ªL«
jc��fihihk^cp q�­ce��Yhu�9q/f��i^`jce�^kfuqR^
�Yh � f�°�� � o � ^ce>e�aTe¸�Yh�_O�k^
_Oe�aL��aiq`�i�k^ceg� j(_¨^ � ��^�e�fu_Ooie�^$�ce�a�¹@p ^��Re�a � «i® 4 |ð_¨aK«9|
l
fihk���Yh¸_O�u^/�io � � �§� _ � �ce�a�¹�p ^+�Re�a � ¼�®Jª��TöT}`�._¨a/¼�® ©.�§öT}`�
¡Rhkai_/q`�uac��h�¦�®( �� � �Yp f�e>p � l@_O�u^»�u^ce�_R� jkfip,e�^`qRaLpJok_R� aLh»_ � �c� b
jkfip@�#aTe�_¨^ � �c^ce�fu_Ooie�^�fihu�6�9o � � �§� _ � � qX� � �ce�a9�u^`���Pe�a �
fce�a�oihk�
¢T} � _¨a»«i® 4 } � ¡Rhua9_,q��kac��hc¦`®
ô.hk^�q`�ua�o9p �Vhua9_¨^
_O��fu_¬_O�k^`qP^�e�^`q�o9p _¨q
f�e�^��k^ce � �i^c�c^chk�i^chc_
a�hV_O�k^]­cfujc}Ob
��e�a�o9hu�
^ce>e�aTe7j`a9�cf�e��Jfihuj`^ � fu_Oeg� ° { ouqR^`�V�Yh�_O��� q�qP_Ook� � l
fihk��jkfihihka9_+­�^.j`a � �cfce�^`�¬^kfuq~�Yp � _¨a/ai_O�k^ce1e�^`q�o9p _¨q�okqO�Yhk�
�k^ce � �§� �@^ce�^�hk_/­cfujc}`��e�a�oihk���Yh`�>aTe � fu_R� a�hT®
d�aTe�fih�a��c^cegfu_R� a�hcfip7fuqRq~� � �Yp fu_R� a�h/q � qP_¨^ � ln_O�u^�qR^cp ^�jOb

_R� a�h/ac��£i¼9¼4jc��fihihk^cp q¬�c^ce z ��  z �c� °�^cpn� q�fuqRq�o � ^`�
_¨aV­c^
_Oe�fuj`_Rfi­ip ^9® µ ac�N^��k^ce¨li_O�k^
j`a9qP_@ac�@�c^ce��>aTe � �Yhk��_O�k^
jc�kaT� j`^
ac��£9¼i¼¬jc��fihihk^cp q/fu_
^kfujc�Vp aTjkfu_R� a�h�� q.hua9_.hk^���p � �§�Y­ip ^9® z �
a�hk^�j`a�huq~� �i^ce�q
_O��fu_!_O�u^v� _¨^cegfu_R� �k^ � ^�_O�kaT��� q,_¨aTa/^O°T�c^ch`b
q~� �u^�_¨a.­c^.�c^ceY�#aTe � ^`�+�#aTe§^ufujc�	fu_ � aiq`�9�u^ceg� j	�ce�ac¹@p ^9lcaLhk^� � �L�k_�j`aLhkq~� �i^ce�a�hu^�qPa�pJok_R� aLhR}.f�½ij`a�huqR_Rfihk_¨½VqP^cp ^`j`_R� aLh
­�fuqR^���aLh»a��nbOp �Yhk^�qP_Ook�§� ^�q���� _O�V_O�k^V� _¨^cegfu_R� �k^ � ^`_O�uaT�n®
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_O�k^K£i¼9¼6jc�cfih9hu^cp qBqP^cp ^`j`_¨^`�
�#aTe7_O�u^�e�^�_Oe�� ^`�cfipna��,_¨^ � �c^cegfu_Oo9e�^�fihk���io � � �§� _ � ­ � _O�k^
½9j`aLhkqP_Rfihk_¨½
� _¨^cegfu_R� �k^ � ^`_O�uaT�¬�#aTe z �
  z ®

d§�Ye�qR_Op � f+j`a�huqR_Rfihk_�jc��fihihk^cpiqR^cp ^`j�_R� a�hv� q!j`a � �iok_¨^`�.�Pe�a �
f,qP^`_@ac��©§üi¢,�T� ��^�e�^chu_7jc�cfih9hu^cpcqR^cp ^`j�_R� a�h	¡>j`aTe>e�^`q��ca�hk�T�Yhk�
_¨a(a�o9e��§fu_Rfi­�fuqP^�ac�¬e�^��ce�^`qP^chk_Rfu_R� �u^Bfu_ � a9q`�i�k^ceg� j(�ce�acb
¹�p ^�q~¦.�ce�a9�c� �9^���­ � _O�k^¬� _¨^ce�fu_R� �u^ � ^`_O�kaT�E®	dcaTe7^ufujc��qP^Ob
p ^`j`_R� a�hTl�a�hu^�fuqRqO� ��huq
f(egfih9}V�Re�a � «V_¨aB£9¼i¼�_¨a(^kfuj��
jc��fihihk^cp���� jc}O^`��­ � _O�k^/� _¨^cegfu_R� �k^/qP^cp ^`j`_R� aLh§lEfipJp9_O�k^/ai_O�`b
^ce�q.�cfu���Yhu��_O�k^¬p f�e��i^`qR_��caiqRq~�Y­ip ^¬e�fihi}vj`aTe>e�^`q`�ca�hu�§�Yhu�»_¨a
_O�k^.h9o � ­c^ce@a��njc��fihihk^cp q�aLh������ jc�._O�k^�qP^cp ^`j`_R� aLhv� q��c^ceYb
�#aTe � ^`�E®@m��k^�h¸j���fih9hu^cp q,fce�^,qP^cp ^`j`_¨^`�¬fuj`j`aTe��§�Yhk��_¨a	_O�u^k�Ye
p ac�N^�eNfu�k^�e�fu�i^�e�fihi}9l@­ � �Yhkjce�^kfuqO�Yhk�
aTe��9^�e¶®
{ �k^�h3fi�i�9p � �Yhk��_O�c� q/j`a�huqR_Rfihu_/qR^cp ^�j`_R� a�h]¡R�ce�^`qR^�hk_¨^`�

�YhBd§� �Lo9e�^»¢9¦¬_¨a]_O�k^V���ua�p ^VqR^�_/ac�¬�ce�a�¹�p ^�qkl
a�hu^�p aiqR^`q
fce�a�oihk�B¼�®J¤±o9hc� _¨qX�YhV_¨^ce � q4ac��ø�dT ]j`a � ��f�e�^���_¨a]_O�k^
a��k_R� � fip@qR^cp ^�j`_R� a�hV��f�e � �Yhu����� _O�V^kfujc�(�ce�ac¹@p ^9®]m��c� qX� q
j`a�huq~� �9^�e�^`�(_¨a]­c^
fVhu^`��p � �T�Y­9p ^Vp aiqRqk® z h»fih � jkfuqP^9l�_O��� q
½9j`aLhkqR_Rfihu_¨½�j���fih9hu^cpTqR^cp ^`j�_R� a�h.qR_R�YpJp9�ce�a9�u^`�¬_¨a�­c^/­c^`_¨_¨^ce
_O��fih�ai_O�k^ce � ^`_O�kaT�9q
_Oeg� ^`�»�YhV��fi­c� ^ce7^`_�fip�®
¡¶¢i¼9¼i¢9¦`®
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��� ��� ���#º �  &_Rfihk�§f�e��cb¨�9^`�c�Jfu_R� a�h/a��7^ce#e�aTe�q�fu�k^�e�fu�i^`��a9�u^ce«k¼i¥/�ce�ac¹@p ^`quli�#aTen�cf�e�� aLokq,jc�cfih9hu^cp�qR^cp ^�j`_R� a�huq�_¨a�e�^`_Oeg� ^`�u^
_¨^ � ��^�e�fu_Ooie�^6¡>_¨a��6��fihu^cp ¦`l¬�io � � �§� _ � ¡P­�ai_¨_¨a � ��fihu^cp ¦
fihk��aiÀ`a�hu^V¡~dT� �n®¬©Vj`a�hu_R�Yh9ou^`�§¦�®¼» � fujc}`�Le�aLo9hk�a»@j`aTe>e�^´b
q`�ca�hu�9q/_¨aV_O�u^
qR_Rfihu�§f�e��±�9^`�c�Jfu_R� a�h
a��v­cfujc}`��e�a�oihk�(^ceYb
e�aTe�qk®!»�³7^`qP�§� q¬³��Em8»Efihk�y» j`aLhkqP_Rfihk_�»@fce�^�e�^cp fu_¨^`��_¨a�_O�k^
qR_Rfihu�§f�e��6�9^����Jfu_R� aLh�ac��fihcfip � qO� q
^ce>e�aTe�q
aL­k_Rfc�Yhu^`�6��� _O�
_O�k^(³
÷� @ø z  K³�^kfce/�E^kfip!m�� � ^�qR^`_�fihk�]j`a�huqR_Rfihu_�qP^`_`®
» ��pJp§j���fih9hu^cp q+»�j`aTe>e�^�q`�ca�hu�9q/_¨a�_O�k^�qR_Rfihu�§f�e��V�i^`���Jfu_R� aLh
a�­u_Rfc�Yhk^`�$��� _O�úfih(fih�fip � q~� qVokqO�Yhk�6fipJp7� z �@ Bj���fih9hu^cp qk®
» µ �Ye�q¨bOp �Y}~^�»nj�aTe#e�^`q`�caLhk�9q._¨a�_O�k^¬qR_Rfihk�Tfce��V�9^`�c�Jfu_R� a�h�aL­`b
_Rfc�Yhk^`�4��� _O�vfih	fih�fip � q~� q
okqO�Yhk��« 4 � z �@ .jc�cfih9hu^cp q,j`aTe>e�^´b
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��^�e��#^�j`_	^ � � qRqO� ��� _ � ®
�@a � �cfceg� qRaLhkq(��� _O� e�^`_Oe�� ^���fip�^ce>e�aTe�qþokqO�Yhk� fipJp¬_O�k^

� z �� ]j���fih9hu^cp q�¡Od§� �E®�©T¦/q��kac� _O�cfu_/_O�k^�qR^�fu�9�T� _R� a�h�fip
jc��fihihk^cp q�p ^kfu��_¨a�f¬�Po9e�_O�k^ce�e�^`�Lokj`_R� aLh»a��¸_¨^ � �c^cegfu_Oo9e�^
fih�fip � q~� q�^ce>e�aTe!ac��fi­ca�ou_	¼�®�«¬|B�Yh/_O�k^/_Oe�a��caiq`�9�u^ce�^
fihk�
e�aLok���ip � a��+¼L® ¢±|K�Yh�_O�k^�qR_Oegfu_¨a9q��9�u^ce�^i®
m��u^
� � �ce�a9�u^Ob� ^chu_,�Yh	_O�k^4�9o � � �§� _ � fihcfip � qO� q�� q�fip qPa/�k^�e � p fce��9^	�Yh._O�k^
p ac�N^�e,_Oe�aL��aiq`�i�k^ce�^
���u^ch»fipJp�_O�u^�jc�cfih9hu^cp qXf�e�^
ouqR^`���Yh
_O�k^	fuqRqO� � �Yp fu_R� aLh§® £ �Y}O^`��� qP^9lT_O�k^�aiÀ`a�hu^.e�^`_Oeg� ^`�cfipc^ce#e�aTe�� q
p fce��9^cp � �9^`j�e�^kfuqP^`�(���u^ch»_O�u^
¢9£i¤9¥�jc��fihihk^cp q�f�e�^VouqR^`�E®
m��k^4�Ro9e�_O�k^�e,�§fc�Yh��Yh»÷@�]fihk���Yh»ø�dT V� q/«k¥L® ¢¬fihk��£L® ¤ 4
e�^`q��c^`j`_R� �u^cp � ���k^ch�_O�u^X¢i£9¤9¥¬j���fih9hu^cp q/fce�^�okqR^��3�Yh¬_O�k^
fih�fip � q~� qk®
z h	j�a�hkj�pJokq~� aLh§lE� ��f4p a9qPq,ac�,�Yh`�#aTe � fu_R� aLh�j`a�hu_¨^chk_�� q�_¨a

­�^�^O°T��^�j`_¨^`�6­ � okqO�Yhk��f�e�a�o9hu��aLhk^�_¨^chu_O�
ac��_O�k^�_¨ai_Rfip
h9o � ­c^ce�ac�T� z �@ 	j���fih9hu^cp qkl�_O�k^	³
÷� @ø z  �³
�nmVqP^cp ^`j`_R� aLh
qR^`^ � q!e�^kfuqRaLh�fi­9p ^1�#aTen³ { ��fi�9�ip � jkfu_R� a�huqk®�÷T�u^ch�_O�ua�ou���
_O�k^��Yh��#aTe � fu_R� a�h�j`a�hu_¨^chk_
� q�q�p � ���k_Op � q � fipJp ^ce�_O��fihV�#aTe
_O�k^	j�a�hkqP_Rfihk_,qP^cp ^`j`_R� aLh§lT_O�u^/e�^`q`�c^`j`_R� �u^��c^ceY�#aTe � fihuj`^	a��
³�÷� @ø z  V³
�EmBfihk�/j`aLhkqP_Rfihk_,qP^cp ^`j`_R� aLhkq�� q,�k^�e � j`a � ��f�b
e�fi­ip ^¸�Yh,_¨^ce � q@ac�@p �Yhk^kf�e@«9ø�b¨ý�f�eTe�^�_Oe�� ^`�cfipk^�e#e�aTen¡¨fihk��_O��� q
fi�9�9p � ^�q��#aTeE_¨^ � �c^cegfu_Oo9e�^9l��9o � � �T� _ � lTa9À`aLhk^.fihk�
q�o9eY�¶fuj`^
_¨^ � �c^cegfu_Oo9e�^k¦�®
Ê ?-7!�8?!���.�OË=7¼;.�.7�;#?¼;.�/� �!>§���.�8?
z �vfu�i��fihuj`^`�BqPa�oihk�9^�e�qV�cfu�k^V_¨a$p ^kfu��_¨a(f��k^�e � qO� �cb

h�� ¹�jkfihk_V� � �cfuj`_/aLh�_O�k^3�#aTe�^�jkfuqR_¬¿�ocfip � _ � l�aLhk^�q��kaLo9p �
fu�9��e�^`qPq �Yh¬�9^`_Rfc�Yp q�_O�k^/¿Lok^`qP_R� a�h¬ac��e�^�_Rfc�Yh��Yhk�V_O�u^ � aiqR_
�Yh`�#aTe � fu_R� aLh��ca9qRqO�Y­9p ^
�Yh¬_O�k^¬qR^chuq~� _R� �u^
fce�^kfuqk®¬��e�^���� aLokq
qR_Ook�T� ^`q]q`okj��¾fuq�_O�kaiqR^(a��»��e#oihk^`_�^�_3fip�¡~«uü9ü9¥i¦Vfihk�
��aLpJp fce��K¡O«küiü9¥9¦��cfu�k^]q`ou�9�i^`qR_¨^`�6_O�cfu_ z �
  z j`aLo9p �þe�^Ob
qRa�p �u^]qRa � ^Vac�/_O�k^]q � fipJp!qRjkfip ^$­�f�e�aTjcp �Yhc� j(qR_Oe>okj`_Ooie�^�q
_O��fu_��cfu�k^¬­c^`^ch�� �i^chk_R� ¹�^`�±­ � _O�u^.qR^chuq~� _R� �c� _ � qR_Oou�§� ^`q	fuq
­�^u�Yhk�(jce>okjk�Jfip!_¨a±�#aTe�^�jkfuqR_/^�e#e�aTe��9^`�u^cp a�� � ^�hk_V¡~�@fi­c� ^ce
^`_»fip�®�l/«uü9ü9ªi¦`®ðm+�k^ � fc�Yh�a�­uqR_Rfujcp ^]_¨aKouqR^(�Yh`�#aTe � f�b
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��� ��� ��� Ìe� ø,� qP_Oe��Y­iok_R� a�hVac��_O�k^�jcp a�ou��_¨aL���ce�^`qRq�o9e�^»a��
_O�k^ z ��  z ��� °c^cp q��#aTe�_O�k^¬qR^chuq~� _R� �u^�fce�^kfTlL�#aTe@_O�k^ z ô/�(«u¤
¡~«u¥c_O�	dc^c­ce>o�f�e � «kü9üi¤�fu_@¼�ó�m#�7¦`®Om+�k^
��egfu��o�fu_R� aLh��cfceg� ^`q
�Re�a � ¢9¼i¼¬_¨a�«k¼9¼i¼T�T�nf/fihu�»j�e�^kf � �9a9_¨q�j`aTe>e�^`q��ca�hk�V_¨a
jcp ^kf�e7q`} � ��� °c^cp qu®

_R� a�h��Pe�a � fu�9�cfihkj`^`��qRaLo9hk�i^ce�q¸� q,_O�u^¬�ce�^`qP^chkj�^va��7jcp a�ou�
����� j��	jkfih�qR^`�u^ce�^cp � p � � � _E_O�k^��Yh`�#aTe � fu_R� aLh!�Re�a � �Yh��Re�f�e�^`�
qRaLo9hk�i^ce�qk® z h._O��� q
j`a�hu_¨^O°c_`l [ ji³NfipJp � ¡¶¢i¼9¼9¼i¦
�ce�^`��� aLokq�p �
�Yhk�u^`qR_R� �Tfu_¨^`��_O�k^.aTj`jcoie#e�^chuj`^�a��7jcp a�ou�9q	�Yh._O�k^.qR^�hkq~� _R� �u^
fce�^kfuq���� _O�¬jcp a�ou��¹�^cp �iq��Re�a � _O�k^
÷a� [/{ d � aT�9^cp§fihu�
q`�uac�N^������ _O�/fih.½9a�­uqR^ce��cfi­9p ^`½�qP^chkqO� _R� ��� _ � ��f�e��Jfi­ip ^	_O�cfu_
_O�k^ce�^	�,fuq�f ��� �L�	j`aTe>e�^cp fu_R� aLh�­c^`_>�!^`^ch/_O�u^ � ^`_¨^`a�p aTe�a9��b
� jkfipJp � qR^�hkq~� _R� �u^vf�e�^kfuq�fihk�4_O�k^�jcp aLok�/j`ai�k^�eN�ce�aT��ouj`^`�V­ �
_O�k^�÷a� [/{ d � aT�9^cp�®!m��u^�¹�e�qR_1a�­¶²¯^`j`_R� �u^/ac�7_O�c� q�qP_Ook� �
� q�fip qRa4_¨a�^`qP_Rfi­9p � q��v_O�u^vj�p a�ok��j�a9�u^ce7fihk��_O�k^�jcp a�ou��_¨a��
p ^`�u^cpc�#aTe � ^`_¨^�aTe�aLp a9�§� jufip�qO� _Oo�fu_R� aLhkq
a9�u^ce@_O�k^�³7aTe�_O�.�N_>b
p fihk_R� jVô�j`^kfihTl�fihu� � aTe�^���f�e�_R� jco9p f�e#p � �Yh»_O�u^
qR^�hkq~� _R� �u^
fce�^kfuq1�#aTe@_O�k^��#aTe�^`jkfuqP_¨q�ac�7qR_¨aTe � q,��oie��Yhu��_O�k^
d��� Tm	÷Tû
¡~dTe�a�hu_,fihk�/�!_Op fihk_R� j	 &_¨aTe � b¶m!egfujc}.÷i°§�c^ceg� � ^�hk_`lJÓua�p � ^�_
fip�®�l@«kü9üiü9¦1^O°T��^�e�� � ^chk_`®
m��c� q,qR^�j`_R� a�h/�ce�^`qP^chk_¨q
_O�k^�qP_Ook� � ac�@_O�k^�jcp aLok�T�Yhk^`qPq¸�Yh

_O�k^ � ^`_¨^`aTe�a�p ai�§� jkfip�qP^chkqO� _R� �k^Vfce�^kfuqk®¬m��u^
jcp aLok��qP_Ook� �
� q
��^�e��#aTe � ^`�¬okq~�Yhu�/jcp aLok���cfcegf � ^�_¨^ce�q!�i^ce�� �u^`�¬�Re�a � _O�k^
q~fu_¨^cpJp � _¨^
� � fu�9^�eN��ý µ �!�6¡¨�Yh
j`a�huqR_OegfuqR_._¨a [ j�³!fipJp � » q
qR_Oou� � ¦`® z h�_O�c� q
qP_Ook� � _O�u^�jcp aLok�þ��f�e�f � ^`_¨^ce�q�¡>jcp a�ou�
j`a9�u^ce7�Yh z ��  z �c� °�^cpTfihk�/jcp aLok�¬_¨a��/�ce�^`qPq`o9e�^k¦��cfu�k^.­c^`^ch
e�^�_Oe�� ^`�u^`���Re�a � _O�k^V��ý µ �!�K� � fu�i^ce	ouq~�Yhu��_O�u^ [ � z �
¡ [ fuq`}/��ý µ �!�V�#aTe z hu�k^�e�qO� a�h��@m
ô
ý� �¦ � ^`_O�uaT�
���c� jc�
�,fuq	aTeg� �§�Yh�fipJp � �i^`�u^cp a��c^`�(fu_�_O�k^z� [  rÔ��YhX_O�u^/�Pe�f � ^
ac�7_O�u^v�Lý µ �!��fihu���@m�ô
ý� V��e�aTj`^�qRq~�Yhu���nfujc}`fu�9^4¡ £ f�b
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��� ��� ���pé � ø,� qR_Oeg�Y­9ou_R� a�hVac��_O�k^�jcp a�ou��_¨aL���ce�^�qRq`oie�^Va��
_O�k^ z ��  z �c� °�^�p q!�#aTe�_O�k^��+�ka�p ^.fce�^kf+�#aTe�_O�u^ z ô4�!«k¤�®Em��u^
­9pJok^(q���fu�i^`��f�e�^kf]j�aTe#e�^`q`�caLhk�9q]_¨aB_O�u^ú£i¼9¼&�§�nf±���Yhu�
�k^cp aTjk� _ � fi­�ai�k^�ªi¼ � öcqk®]m��u^(e�^`�Kp �Yhu^`qVe�^��ce�^`qP^chk_�_O�k^
¥ 4 ¼&�§�Ef.^`¿�oc� ��fip ^�hk_/�cai_¨^chk_R�Jfip�_¨^ � �c^cegfu_Oo9e�^9®

��fihcfihk_¬^`_�fip�®�l�«küiü9ü9¦�®�ô e�� �T�Yh�fipJp � _O�k^ [ � z � � ^`_O�kaT�
��fuq
�9^��k^cp aL�9�c^`���#aTeE_O�k^/�Yhk�u^ce�q~� a�h/a��7�@m�ô
ý� ¬aL­kqR^�e��cf�b
_R� a�hkqu®
m��k^ch
� _
�,fuq	fu�§fi�k_¨^��»_¨a�_O�u^ z ��  z a�­kqP^ce���fu_R� aLhkq
¡ £ fu��fihcfihk_`l¬�c^ce�q�j`a ��� ¦`® z _V�ce�aTj`^`qRqP^`q�_O�u^���ý µ �!�
��� °c^cp q � fi�i�c^`�
�YhkqO� �9^._O�k^.q~� � o9p fu_¨^�� z ��  z ¹&^�p ��ac�N�c� ^`�
fihk�]�9^`_¨^ce � �Yhk^`q�_O�u^ � ^kfih
jcp ^kf�e.�c^ce�j�^chk_Rfu�i^�j`a9�u^ce	�Yh
_O�k^ z �
  z q`�ca9_`® { � _O�
f/q�okj`j`^�qRq~� aLh�ac�,_O�9e�^`q`�ua�p �iqv_¨^�qR_¨q
fi�9�9p � ^���_¨a.��ý µ �!�¬jc��fihihk^cp q	�Yhuq~� �9^�_O�u^�q~� � o9p fu_¨^`� z ��  z
��� °c^cpN� _/� q��ca9qPq~�Y­9p ^�_¨a±�9^`_¨^ce � �Yhk^
qPa � ^�j�p a�ok�$��f�egf � b
^`_¨^ce�qk®¬m��k^V�c^ce�j`^chu_Rfu�9^�ac��jcp ^kf�e,��ý µ �N��q`�ca9_¨q/�Yh�_O�k^z �
  z ��� °c^cpNfihu�nl��#aTe�_O�u^
jcp aLok� � �c� °�^cp qul,_O�u^
jcp aLok�]_¨a��
_¨^ � �c^cegfu_Oo9e�^�¡¶� ��_O�k^,j�p a�ok�.jkfih�­c^,j`a�huq~� �i^ce�^���fuq7f�­9p fujc}
­�aT� � ¦.f � a�hk��ai_O�k^ce��cfcegf � ^`_¨^ce�qvf�e�^�fu�cfc�Yp fi­9p ^�fuq	aLok_>b
�9ok_¨q1ac�@_O�k^ [ � z �(fip �9aTeg� _O� � ®@m��u^�jcp a�ou��j�a9�u^ce�� q!^`�cfip b
o�fu_¨^`���Re�a � _O�k^º��^�e�j`^�hk_Rfu�9^�a��,jcp ^kf�eN��ý µ �!�(�c� °�^�p qv�Yh
^kfujc��qO� � oip fu_¨^`� z ��  z ^cpJp �Y�uqR^/q���fi�c^9®
� � �Yh�� � o � _O�ie�^�q`�kaLp � a��»ü9¼ Å a��»jcp ^kf�e
��ý µ �!�

q`�ca9_¨qV�ce�^`qR^�hk_»�Yh�_O�u^ z ��  z ��� °c^cp���fuqV­c^`^�h�f�e>­�� _Oegfceg�Yp �
jc�kaiqR^ch��Yh
aTe��9^�e¸_¨a±j`a�huq~� �9^�e¸_O�c� q z ��  z �c� °�^�pNfuq/jcp ^kf�e¨®
dcaTe9jcp aLok� � �c� °�^�p qklc_O�u^,jcp a�ou�._¨a��	�ce�^`qPq`o9e�^�p ^`�k^�p�� q@�9^�_¨^ce�b� �Yhu^`���Re�a � _O�u^�jcp aLok�._¨a��,_¨^ � �c^cegfu_Oo9e�^���� _O�¸f
qP^ceg� ^`q7a��
�§� �@^ce�^�hkj`^`q�­c^`_>�N^�^ch»_O�u^�j�p a�ok�V_¨aL��_¨^ � �c^ce�fu_Ooie�^¬�Pe�a �
_O�k^ [ � z � � ^`_O�kaT��fihu��_O�k^.fih�fip � q~� q
_¨^ � �c^cegfu_Oo9e�^��ce�acb
¹�p ^.�Yhk_¨^ce>�ca�p fu_¨^`��aLhk_¨a._O�k^�q~� � o9p fu_¨^`�4a�­kqP^ce���fu_R� aLh�p aTjkf�b
_R� a�h§®]m��u^V_¨^ � �c^cegfu_Oo9e�^V¹�^cp �iq
fce�^»fu�cfc�Yp fi­9p ^Vfu_/^`�u^ce �4 ¼]�T�nf
�YhV_O�k^��u^ce�_R� jkfipNfihu�úf�e�^V�ce�a9�c� �9^��6­ � _O�k^�©nø�b
ý�f�eEe�^kfihcfip � qO� q!ac��_O�k^.d`�� &m	÷TûV^O°§�c^ceg� � ^chk_
¡~ø!^�q`e�a9Àk� ^ce�q
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��� ��� ���Çî � ø,� qP_Oe��Y­iok_R� aLhð¡R�c^ce�j`^chk_Rfu�i^k¦6a��
_O�k^6jcp a�ou�
_¨a��(p ^`�u^cp!ac�._O�k^ z ��  z ��� °c^cp qVfu�k^cegfu�9^��Ba9�u^ce	_O�u^�qR^�h`b
q~� _R� �u^»f�e�^uf�a��	_O�k^(d`�� &m	÷Tû z hk_¨^chuq~� �u^�ô.­uqR^ce����Yhu�K��^Ob
e�� aT�6«k¤]fihk�]_O�k^V���ua�p ^V�§fu_RfVqP^`_¬j`aTe#e�^`q���aLhk�T�Yhk�B_¨a]f� � ��b~p fu_R� _Oou�9^¬e�^`�§� aLh§®

^`_vfip�®�l7¢i¼9¼i¢9¦`®4m��k^�j�p a�ok�±_¨a����ce�^`qRq�o9e�^�p ^`�u^cp@� q	�>a�o9hu�
���k^�h»_O�u^
�§� �@^ce�^chkj�^(­c^`_#�!^`^�h�_O�k^
j�p a�ok�]_¨a���_¨^ � �c^ceYb
fu_Oo9e�^
fihk�]_O�k^
fu_ � a9q��9�k^�e�� jV�ce�ac¹@p ^
� q._O�k^�q � fipJp ^`qR_	fuq
�ca9qRqO�Y­9p ^9® z _7� q��NaTe�_O�k�+���Yp ^�_¨a/hua9_¨^�_O�cfu_7a�hip � �c� °�^�p q,a9�u^ce
_O�k^�qP^kfV�cfu�k^±­�^�^ch»j�a�hkqO� �9^ce�^`�(�Yh
_O��� q.qP_Ook� � ® z hk�i^`^`�nl
_O�k^ � ^`_O�ua§� ��fu�c�Yhk� ­�^�^ch � fc�Yh9p � _¨^`qP_¨^`�6a9�u^ce.a§j�^kfih
ac���Yhk�6_¨a$_O�k^Ç� [  þe�^`j`^��k_R� a�hKf�e�^kfTl�_O�k^�e�^B� q�f6p fuj�}
ac�!j`a�h�¹&�i^chkj�^»�Yh/_O�k^ � ^`_O�uaT�
a9�u^ceN� j�^`�]p fihk�
q�o9eY�¶fuj`^`qu®
 E�kaTe�_>b¨_¨^ce � �#aTe�^`jkfuqR_1^ce#e�aTe�q�fce�^ � fc�Yh9p � ��ou^v_¨a4^ce#e�aTe�q¸�Yh
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IASI transmittance and different land cover types spectra
transmittance (thick green) = tr.run.av(over40)/3  + 0.6

��� ��� ��� 3+�J� ÷ � � qPq~� �c� _ � q`�c^`j�_Oe�f3�#aTe��cf�e�� aLokq/qPa§�Yp@_ � �c^`q
fihk�»fu�u^cegfu�9^`��_Oe�fihuq � � _¨_Rfihkj`^�q
�#aTe z ��  z

jkfipn�Yh9�iok_�_¨a�_O�k^V³ { � � aT�9^�p�®,m��u^ � fce�^.q`�ip � _	�Yhk_¨a�«k¥
q`�c^`j`_Oegfipn­cfihk�iqklEe�^cp fu_R� �k^�p � �ua � a9�i^chk^`aLokq!�Pe�a � f	_Oegfihkq¯b� � _¨_Rfihuj`^V�ca§�Yhk_.a��¸�c� ^`�	®�ý,fipJok^`q/�!^ce�^
aL­k_Rfc�Yhu^`���Pe�a �
_O�k^ [ ô4ø z  �p �Y­cegfce � ®�m��u^	q`�c^`j�_Oe�fipc�cfceg�Jfu_R� a�h	a���^ � � qPq~� ��b
� _ � � q��ce�^`qR^�hk_¨^`�º�#aTe7f��>^`�BqPa§�Ypc_ � �c^`q	�Yh�d§� �E®�«u¢�®�m��k^`qP^
��fipJou^`q�f�e�^�­c^k�Yhk�]��fip � �Tfu_¨^`�V�#aTe,f��T� �k^�h
q`�c^`j`_Oegfip!­�fihu�
��� _O� [ ô/ø z  �^ � � qRqO� ��� _ � ��fipJou^`qk®
� ;.�>�t?������/�������
�#�! 

z h	q�o �¬� ^�e&¢i¼9¼9¢Ll9f+¹@e�qP_N�Tf � ac�@� z �@ /�Tfu_Rf/�cfuq	­c^`^�h
�ce�ai��� �i^`��_¨a�³ { ��j�^chk_Oe�^`q/_¨a�qR_Rf�e�_�_¨^`qP_R�Yhk��_O�k^k�Ye,qPac�#_>b
��f�e�^(­c^O�#aTe�^Be�a�ou_R�Yhk^�aL­kqR^�e��cfu_R� a�huq�­c^`j`a � ^�fu�cfc�Yp fi­9p ^i®
�'�9p ai_�ac��_O�u^`qR^±¹@e�qP_
aTe>­�� _¨q»� q�q`�uac��hB�Yh¾dT� ��o9e�^6«k£�®[ a�hc� _¨aTe��Yhu�ú� qº­�^u�Yhk�]qR^`_¬o9�Tl,��� _O��_O�k^
j�a � ��f�e�� qPa�h
a��
a�­kqP^ce���fu_R� aLhkq�fihu�/q~� � o9p fu_¨^`�¬egfu�§�Jfihuj`^`q1�Re�a � _O�u^ � aT�i^cp
okq~�Yhu�/_O�k^¬�Em,m�ô
ý(egfu�§�Jfu_R� �u^	_Oegfihkq¯�#^ce � aT�9^cp�®
ø,� �@^ce�^�hk_
jcp a�ou�
�9^�_¨^`j`_R� a�h � aT��o9p ^�q	fce�^/fip qRa�­�^u�Yhk�
_Oeg� ^`�E®
" ?!�#�$�i;.�%�¤;.�/�@¦.7N�-?-¦.7��
�.� Ë=7Y?
�1�9�cfihkj`^`�
�Yh��Regfce�^`�¬qRa�oihk�i^ce�q��
�YpJp��ce�ai��� �i^	_O�ua�okqOfihk�iq

ac��e�fu�T�Jfihkj`^��Tfu_Rf�fu_�^��k^ce � a�­uqR^ce��cfu_R� a�h
p aTjkfu_R� aLh§®�m+��� q
h9o � ­c^ce
a��3�Yhk�T� ��� �Lo�fip¬��� ^`j�^`qBa��3�Yh`�>aTe � fu_R� a�h¾� q�hka9_
_Oe�fuj`_Rfi­ip ^¸�Yh	fih
a��c^cegfu_R� a�h�fip9³ { ��j�a�hk_¨^´°�_!fihk�.�!^	�cfu�k^
�Yhk�u^`qR_R� �Tfu_¨^`��_O�u^V�ca9qRqO�Y­��Yp � _R� ^`q.a��¸jc�uaTa9q~�Yhu��fih
a��u_R� � fip
q`o9­uqR^`_1ac�@�§fu_Rf�_¨a¬­�^.�YhkqP^ce�_¨^��X�Yh	_O�u^vfuqPq~� � �Yp fu_R� a�h§®Em��u^
� _¨^ce�fu_R� �u^ � ^`_O�ua§� �ce�aL��aiqR^`� ­ � �EaT�9�i^ce�q(¡~«uü9ü9ªi¦±��fuq

�



-150 -100 -50 0 50 100 150

-50

0

50

241
257
269
276
282
287
291
296
300

��� ��� ��� 3 ¯ � � z �@  � eg� ���u_Ohk^`qPq�_¨^ � ��^�e�fu_Ooie�^`qu® ø,fu_¨^ }
¢9¼�_O�lÓio9p � ¢i¼9¼9¢L®

­c^`^ch�^´°�_¨^chu�9^`�6_¨a�f3½9j`aLhkqR_Rfihu_¨½(�k^�e�qO� a�h§®�ý�fip � �Tfu_R� a�h
��� _O��� z �@ þ³
�nm qP^`_V��fuq�q`�kac�+h�_O��fu_`l�fip _O�ka�ou���]_O�k^
j`a�huqR_Rfihu_@qR^`_!�ce�a9�c� �9^`�º­ � _O�u^¸� _¨^cegfu_R� �u^ � ^�_O�kaT�/p ^kfu�iq7_¨a
f�p f�e��9^ce7^�hk_Oe�a�� � e�^`�Lokj`_R� aLh
fihk�»fºp f�e��i^ce�ø�dT @lT_O�k^�fu��b
^cegfu�9^`�Ve�^`q`oip _¨q¸�Yh/_¨^�e � q,ac�Nfihcfip � qO� q¸fuj�jco9egfuj � fce�^	¿Lo�� _¨^
j`a � ��f�egfi­9p ^9®
��hþa�­u��� aLokqþp � � � _Rfu_R� aLh¾a��úfþj`aLhkqR_Rfihu_B½ia��k_R� � fip ½

jc��fihihk^cp!qR^�p ^`j`_R� a�h�� q4_O��fu_/_O�u^»�Yh`�>aTe � fu_R� a�h�j`aLhk_¨^chu_X� q
}chkac��h/_¨a¬�9^���^�hk�Va�h.jcp a�ou�
f � aLo9hu_�¡~÷ � e�^il@«kü9üi¼9¦,fihu�
a�h�q�o9eY�¶fuj`^Vjc��f�egfuj`_¨^ceg� qR_R� j`qu® { ^]��fu�u^VqR_Rf�e�_¨^��B_¨a(fu�cb
��e�^`qRq�_O�k^/¿Lok^`qP_R� a�h�ac��e�^`_Rfc�Yh��Yhu�
_O�u^ � aiqR_��Yh��#aTe � fu_R� aLh
�ca9qRqO�Y­9p ^��Yh�qP^chkqO� _R� �k^	fu_ � a9q��9�k^�e�� j,qP_Oe#ouj`_Oo9e�^`q�p ^ufu�§�Yhk�._¨a� f¨²¯aTeE�#aTe�^�jkfuqR_
�¶fc�YpJoie�^�q/¡~�@fi­c� ^ce,^`_	fip�®�l�«kü9üiª9¦�®!�¾qP_Ook� �
ac�!jcp a�ou�»f � a�o9hu_�fihk�±p ^`�u^cp q	a��Njcp aLok�9q.�Yh/_O�k^/qP^chk_R� _R� �u^
fce�^kfuq¬�#aTe/d��� Tm	÷TûðjkfuqP^`q��cfuqV­c^`^chB�c^ceY�#aTe � ^��KokqO�Yhk�
��ý µ �!���Yh`�>aTe � fu_R� a�hT®ÿ &^chkqO� _R� �k^(fce�^kfuqul	�i^chk^cegfipJp � p acb
jkfu_¨^`�B�YhV_O�k^±p ac� fihk� � � �cb¨_Oe�aL��aiq`�i�k^ce�^�fce�^��#aLo9hu��_¨a
­c^�­ce�a§fu�Lp � j`a9�u^ce�^`�K­ � j�p a�ok�iqkl+e�^`�Lokjk�Yhu�B_O�u^»�Tfc�Yh»a��z �BqPa�o9hu�9^ce�q��>aTe¸_O�u^`qR^�fu_ � a9q��9�k^�e�� j]e�^`�§� aLhkqk® z h��cfceYb
fipJp ^cp�l@_O�u^�¿Lok^`qP_R� a�h
a����9^`_¨_R�Yhu��fi�9�ce�a��ceg�Jfu_¨^»f��ceg� aTe����Yh`b
�#aTe � fu_R� aLhvaLhXq�o9eY�¶fuj`^¬jc��f�egfuj`_¨^ceg� qR_R� j`q�� q4­c^k�Yhk���Yhu�k^�qR_R� b
�§fu_¨^`�E®/�Kj�aTe#e�^`q`�caLhk�§fihuj`^]­c^`_#�!^`^�h�p fihu��_ � �c^`q/�Yh�_O�k^
³ { � � aT�9^cp@fihk�]q`o9eY�¶fuj`^�^ � � qPq~� �c� _ � q���^�j`_Oe�f±� q�­c^k�Yhu�
­9oc�Yp _ fihu���cfip � �§fu_¨^��n®(dT�Yh�fipJp � l�a��c^cegfu_R� a�h�fip�j`^chk_Oe�^`q
f�e�^
�ce�^���f�e��Yhu�(_¨a��9^`_¬e�^kfu� � �#aTe�_O�u^»fuqRqO� � �Yp fu_R� aLh�ac�	� z �@ 
�§fu_RfT®�m��k^�ø,f � «��ce�aTj`^`qRqO�Yhk�]���YpJp � aiqR_.p �Y}O^cp � ­c^�_O�k^
fuqRqO� � �Yp fu_R� aLh�ac�!p ^`qPq,_O��fihv£i¼9¼�jc�cfih9hk^�p q¸�Yh	j�p ^kfce@q�} � q~� _>b
o�fu_R� aLhkq�a�hip � ® � ou_	� _�� q�^O°T�c^`j`_¨^`��_O�cfu_��!aTe#}.a�h/jcp aLok� �
e�fu�T�Jfihkj`^�q/���YpJp7�ce�a9�Le�^�qRq._¨a�fipJp ac�K_O�k^�okqP^�ac� � aTe�^¬fu�cb

��fihuj`^`�VqRaLo9hk�i^ce!�§fu_RfTln�YhujcpJok�T�Yhk�Vjcp aLok� � a�hu^`qk®

;��!&.�	�!' >)7!�( �7��¨7N���#?

m+�k^
fiok_O�uaTe�q4_O��fih9}*)!�!^ch�fu^cpJp ^ µ ^�pJp a3fihu��m
�Y�9��fc�Yhu^£ fi­ce�a9_¬���uaB�cfu�k^]�ce�a9�c� �9^`�$_O�k^
qP^chkqO� _R� ��� _ � ¹�^cp �iq
fihk�
_O�k^/jcp aLok�±��f�e�f � ^`_¨^ce�q�ac� z ��  z �§fu_RfT®�dc^ce>h�fihk�]|Nf�e�jc�k^ce
fihk� �@f �9� a�hu�¾�+e � fihk_¨^(fce�^Bfujc}chuac��p ^`�9�i^`�þ�#aTe��ce�acb
��� �T�Yhk�0e�^�q`�c^`j`_R� �u^cp � _O�k^ð �ô/ø��5fu_ � aiq`�i�k^ceg� j �ce�ac¹@p ^
�§fu_Rfi­�fuqP^úfihu�B_O�u^ � ^ufih z ��  z _Oegfihkq � � _¨_Rfihuj`^�a�h]_O�k^
m z )��V�§fu_Rfi­cfuqR^9®

�D7-9�7!�D7!�	�!7�?
+-,/.10/24353 6 ./798;:=<>+-,@?.1A>6=BDCE:F<G+-,@?.H7JI/K(8#24B/AML1NOL>:QP#R�7TS/7T.1U�UO.4<
VXWXW�W�Y�ZD[5\�] N^3 6=_`.E2/U`aDRXb1c4,/.H7d6 Sec/7TRgf@3 .!A42/U�2ih/2/bj.1b�klRX7
2gSmSXI�7T2gU�.M7T2/A>6 2gUJ6 0/.on@I1pMS1R>aqc4I/UO2/Uj6 R>B><srutsv4t%w�t�xzyH{
| y^}4~O}X�Ft��;}/�/tT<F�4�Q���>���X�g���X���

+9RG353 2/7TAEC�:5�E:=<X�m�X�X� Y%� RXU�.1b�RGB [ Cu� [ cX./7=k�R�7OaD24B/S1.4<Q���M�
�Gy^�`�Q���T�`�X��w�yO��}4~ | ��}4t��>�X 4¡�x¢y |D£Q¤ �^y1¡-¥¦~O�4�^§4�Qy1�T�5¡
¨9©

�%.1b^7TRXª/6 ./7Tb/< \ :=<9«¬.X353 RQ< \ :Q24B/A¢L1N � : Z ,@?.�c/2iI/Um< V�WXW�V*Y C
­ ��N�®�2/7 ] .`N�24B/243 Kgb^6 buRgk%U`,/.M81Cu� Zs¯>° .`p>c�./7�6=aD.XB/U1<%r�t
v4t9w�t�x¢y | y^}4~O}X�Ft��;}/�/tT< b1I4h4aE6 U�UO.1A

¯ KX7T.DL>: ] :F<X�1��� WMY9Z ,/.D6=B1k�R�7OaD2/Uj6 R>B�S1R>B/UO.XB/U@Rgk;A42/UO2Dk�7TRGa
bj2gU�.X353 6 UO.;bjR>I4B/A>6=B/±�bjK/bjUO.XaDb Y C�b^6=aqI43 2/Uj6 R>B%bjU`I/A4K/<Grut;v4t
w�t9xzy | y^}4~O}X�Ft��;}/�/tT<F�Q�4��� ­XW �`� ­�²X­

8XR>I�7�7d6j?. � :G24B/AMLHN � : Z ,@?.�c/2iI/U VXWXW�V¢Y +-,/24B4B/.X3�bj.X3 .1SmUj6 RGB
k�R�7!C [F] �³7T2/A>6 24B/S1.
2gbjb^6=aE6=3 2/UJ6 RGB><µ´¬�=¶m� | �T�4·¸�¹�g�ºyg� | �F¶ |
x¢�=¶^¶1�º}4�µwuyJ��}4~ | ¡��4»/�4�=�F�4¼1�Fy9½1~�}4¾À¿!¨@x�¿����>Á(�

«�.X353 R�< \ :F<!Â�243 2iI�7T.1U�UO.4<#8;:D24B/AÃL1N � : Z ,9?.Xc/24I/U1< VXW�WXWÄY
+9RGaqh�6=B/.1AÄI/bj.³R/k
bj.XB/b^6 Uj6 0�6 U�K�6=B1klRX7OaD2/Uj6 R>BÃ24B/AÄRGh1N
bj./7T0g2/UJ6 RGB/b#U�R³6=aqcH7TRX0/.�aD.mUO.1R�7TRG3 R�±46 S1243�k�R�7T.1S12/bjUOb Y C
k�.12/bj24h�6=3 6 UdKMbjU^I/A4K¢2ic4c43 6 .mAÅU�R*U`,/.�Æ +-,�7�6 bjU`aD2/bM�4UOR�7Oa(Æ
S12/bj.4<�r�t%v4tÇwEt9x¢y | y^}4~O}X�Fts�¹}g�/tT<F�4�Q�;�GÈ V �^�4È ­ �

L/RG3 K/<DC�:�24B/A$+9RG353 24h�R�7l2/U�RX7Tb/<q�1���X� YÊÉ 0/./7T0X6 .mËÌRgkMU^,/.
fQ.X3 A¢c4,/2/bj.#R/k�U^,/.�847TR>B/UOb�24B/A¢C�U^3 2iB/UJ6 Sq�4UOR�7Oa�N Z 7T2/SX_
¯G° c�./7�6=aD.XB/U�Íj81Cu� ZD¯>°�Î c/7TR`Ï�.1SmU1<-rut-v4t9wEt9xzy | y^}4~O}X�Ft
�;}/�gtº<=�4��Ð��>�X�X�/�4� ­ È

ÂX2/0/24B/24B/U*ÂQ:F<!Â�.1±G3�?.124IÃ«D:F<!�%./7�7�6 .XB³Pz:=<(ÂX.10/2/bjbj.XI�7M�;:=<
P#RGB4B�6 .H7 \ :F<�C�7TA4R>I�6=B�Â�:F<�Ñ�7OI4B/.X3DÒ;:�24B/AÓÑ@.X353 .1S
Ñ�:
�1�X��� Y C�®s« ]�] +-3 RGI/AÃP#2/b1_¢k�R�7M�iR>I4B/A>6=B/±�Csc4c43 6 N
S12/Uj6 RGB/b/<��u~O}/�^y`y^Ô4�T�4·X¶Õ}j½ | �QyÄ�Gy/� | �×Ö^� | y/~`�Q� | �T}4���X�
� £ ´9�³� |dØ Ô4ÙÅÚ¬}4�1½1y/~Oy/�Q�^y1¡s¥¦} Ø �FÔ4y/~j¡!Ú¬}X�F}4~O�4Ô4}X¡D��Û
v4�4� Ø �4~^Ùg{��!Ü¹yg¼/~ Ø �4~^Ù(Ý4Þ4Þ4Þ

P#2/Uj7�6 S12H7lA>6X24B/AM�424I4B/A4./7Tb/<G�1���X� Y CÅk�2/bjU%7T2/A>6 2/Uj6 0/.�Uj7T24B/bON
k�./7saDR4A4.X3QklRX7 [ B1k�7T2/7T.1A¢C�U^aDRXb1c4,/./7�6 S(�4RGI4B/A>6=B/± [ B/UO./7=N
k�./7TRGaD.1U�./7(7l2/A>6 24B/S1.1b/<qv4tDÁ��4�;�Ft £ � | �T�1¶1<ußQà��E�XÈX���g�
�XÈX�>�

3X�



P#S � 24353 K/<%C�: V�WXWXWáY*Z ,/.
R4S1SXI�7T.XB/Sm.*RgkâSX3 RGI/AÊ6=B�aD.`N
UO.1R�7TRG3 R�±46 S124353 K*bj.�B/b^6 Uj6 0/.¢2/7T.12/bÅ24B/A$U`,/.Ê6=aqc43 6 S12/Uj6 R>B/b
k�R�7-2/A40/2iB/Sm.1A
6=B1k�7T2/7T.1AMbjRGI4B/A4./7Tb/:q��~�}/�`y^y`Ô4�º�4·X¶�}j½ | �Qy
¿-�Fy/»/y/� | �ÅÖ^� | y/~`�Q� | �T}4���X�D� £ ´9�Ê� |�Ø Ô4Ù*Ú¬}4�1½1y/~Oy/�Q�^y1¡
¥ Ø Ô4�`�Qy1¶ | ¡�ã Ø �4·4�4~`Ù/¡��>äX{O�>åM�;yO� | yg¾(¼^yg~q�>ä4ä4äX¡D�>�4ÝX{
�>�4�

Ò@7JI4B/.mU1<�Ò¹:=< Z ,@?.Xc/24I/Um<QLG: N � :G24B/Az+92gbjb>?.�<G®E:=<;�1�X��� Y�Z ,/.
6=B1k�R�7OaD2gUJ6 RGB(S1R>B/UO.XB/U�R/k%SX3 .12/7�b1_1K [ Cu� [ 7l2/A>6 24B/S1.1bD24B/A
U`,/./657�c�RXUO.�B/Uj6 243Xk�R�7sB4I4aD./7�6 S12434Ë�.m2gU^,/./7scH7l.mA>6 S1Uj6 R>B><Çrut
v4tÇwEt9xzy | y^}4~O}X�Ft��;}/�/tT<F�4�Gæ9� V �X�^� V�­ �

] 2ih�6 .H7ç<Q8;:F<Qè�3 6=B4_^./7j< ¯ :=<>+9R>I�7lUJ6 ./7j<QÒ;:42iB/A¢«�R>353 6=B/±XbjË�R�7TU`,><
C�:F<q�1�X��È Y �4.XB/b^6 Uj6 0�6 UTKeRgk(k�R�7T.1S12/bjUM./7�7lR�7Tb�U�RÊ6=B�6 Uj6 243
S1RGB/A>6 UJ6 RGB/b/<9rut-v4t9wEt�x¢y | y`}4~�}X�Ft��;}/�gtº<=�4�����;� V �^�Q�m� W

] 2ih�6 .H7¦8;:F<Q8XR>I�7�7d6j?. � :F<Q+-,/21k�2jé êQ�E:G24B/A¢Ò@7OI4B/.1UsÒ¹:=< VXW�WXV¢Y
+-,/24B4B/.X3>bj.X3 .1S1UJ6 RGB(aD.1U`,/R4A4bDk�R�7-6=B1k�7T2/7T.1AM2/U`aDR�b1c4,/./7�6 S
bjRGI4B/A>6=B/±(6=B/U�./7=k�./7TRGaD.1U�./797T2/A>6 24B/S1.1b/<�r�t�v4t9wEt;x¢y | y`}X{
~O}X�FtD�;}/�gtº<Q�4�Qà��%� W �X�^�Q� W�V �

] R4A4±X./7Tb/<@+�:9��:F<9�1���XÈ Y![ B1klRX7OaD2/Uj6 R>B#S1R>B/UO.XB/UD24B/A¢RGc/UJ6 N
aE6 bj2/Uj6 RGBâRgk(,�6 ±G,âb1cX.mS1Uj7T243;7T.1bjR>35I/Uj6 RGBeaD.12/b1I�7T.XaD.XB/UOb/<
£ � | �T�^�X�9�X��y^� | ~�}X¶1�^}`�@�F�M�Gy^�`�Q���Të Ø y1¶E�4�QÔµÖ^�>¶ | ~ Ø ¾(y/�G{
| � | �º}4�*½1}4~
Á | ¾(}X¶����Qyg~^�T���4�QÔ³�X���4�^y�wuy1¶1y^�4~O�^�ÓÖjÖ^<
ì�íqî1ïo�¬ð�ñ;ò�ó�ôÅõz�QàQßQö9<;� ² Èg�Q� ­ �

] R4A4±X./7Tb/<q+�:��E:F< VXW�WXW×Y$[ B/0/./7Tbj.�aD.1U`,/R4A4bMk�R�7÷C�U^aDRgN
b1c4,/./7T.1b YÌZ ,/.mRX7TKÃ24B/AÌÒ@7T2gSmUj6 S1.4<Ã�e}4~ç�FÔ$�;�/�Ty/� | � ø��
� Ø ¼1�Ft=¡��;�T��·i�`��}4~�yg< V�² �>c4c

3�3


