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b|�� o=� ]uo�r� l;l0;uv_br� ;v|bl-|;v� =uol� "$!&�$&!�� Ő�ub|1_-u7�
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ƑĺƓՊ |Պ �-v;Ѵbm;�7bv|bm1|�];m;|b1�]uo�rv�-m7�
accuracy of assignment

);�;�-Ѵ�-|;7� |_;� -11�u-1�� o=� bm7b�b7�-Ѵ� -vvb]ml;m|v� |o� ;-1_� o=�
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�bm|;ubm]�-m7�lb]u-|ou��v|oro�;u�Ѵo1-|bomv�Őbĺ;ĺķ��_ov;�0u;;7bm]�ѴoŊ
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Ő�ou-m�ş��m7;uvomķ�ƑƏƐѶőĺ�);�7;=bm;7�|_;��mhmo�m�0bu7v�=buv|�0��
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];o]u-r_b1�oub]bm�o=�bm7b�b7�-Ѵv�0-v;7�om�|_;bu�];m;|b1�0-1h]uo�m7v�
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b]�u; 2). 
&m;�r;1|;7Ѵ�ķ�mom;�o=�|_;�bm7b�b7�-Ѵv�1-r|�u;7�o�|vb7;�|_;�0u;;7Ŋ
bm]� v;-vom� �;u;� -vvb]m;7� |o� |_;� "o�|_�;v|;um� ]uo�rķ� v�]];v|Ŋ
bm]�|_-|�;b|_;u��;�7b7�mo|�v-lrѴ;��_;u;�|_;v;�0bu7v��bm|;u�ou�o�u�
rubl;uv�1o�Ѵ7�mo|�7bv|bm]�bv_�|_;��;m|u-Ѵ�-m7�"o�|_�;v|;um�];m;|b1�
1Ѵ�v|;u�=�ѴѴ�ĺ�$_;�=oul;u�bv�lou;�Ѵbh;Ѵ��]b�;m��;�7;lomv|u-|;�1Ѵ;-u�
-7lb�|�u;�0;|�;;m� |_;�"o�|_�;v|;um� -m7��;m|u-Ѵ� ];m;|b1� ]uo�rv�
Ő
b]�u; 2őķ� -m7� |_u;;�0bu7v� 1oѴѴ;1|;7� =uol� |_;�"o�|_�;v|�0u;;7bm]�
1Ѵ�v|;u��;u;�lbv-vvb]m;7�|o� |_;��;m|u-Ѵ�];m;|b1�1Ѵ�v|;u� Ő$-0Ѵ; "Ƒ). 
�|�bv�blrou|-m|�|o�mo|;�|_-|��b]��;m7ķ�$*ķ�|_;�omѴ��ror�Ѵ-|bom��b|_�
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|;um�o=�bm7b�b7�-Ѵ�0bu7vķ��;�=bm7�v|uom]�v�rrou|�=ou�|_;�;�bv|;m1;�o=�-�
ľ�;-r=uo]Ŀ�lb]u-|bom�r-||;umĺ

ƓĺƐՊ |Պ�b]u-|ou��1omm;1|b�b|��bm�|_;��-bm|;7���m|bm]

��u� u;v�Ѵ|v� v_o�� |_-|� |_;� �-bm|;7� ��m|bm]� 1-m� 0;� v;r-u-|;7�
bm|o� =o�u� 7bv|bm1|� ];m;|b1� 0u;;7bm]� ror�Ѵ-|bomvŌ�-� �;m|u-Ѵķ� �-v|�
�o-v|ķ� �o�bvb-m-ķ� -m7� "o�|_�;v|� ];m;|b1� ]uo�rŌ�u-|_;u� |_-m� |_;�
|_u;;� ru;�bo�vѴ�� 7;v1ub0;7� 0�� �-||;�� ;|� -Ѵĺ� ŐƑƏƐѶő� -m7� �om|bm-�
;|�-Ѵĺ�Ő2019őĺ�$_;�-77b|bom-Ѵ�];m;|b1�v|u�1|�u;�7;|;1|;7�_;u;�Ѵbh;Ѵ��
u;v�Ѵ|;7� =uol� bm1u;-v;7� v-lrѴbm]�7;mvb|�� -m7�-m� bm1u;-v;� bm� |_;�
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m�l0;u�o=�];m;|b1�l-uh;uv��v;7�Őo�;u�ƐƏŊ�=oѴ7�lou;�|_-m�bm��-||;��
;|� -Ѵĺķ� ƑƏƐѶőĺ� "blbѴ-u� |o� �om|bm-� ;|� -Ѵĺ� Ő2019őķ� �;� =o�m7� |�o� ];Ŋ
m;|b1-ѴѴ��7bv|bm1|�l-bm�]uo�rv�|_-|�l-|1_�|_;�ru;�bo�vѴ��7;v1ub0;7�
v�0vr;1b;vŌ�|_;�;-v|;um�0u;;7bm]�ror�Ѵ-|bomvķ�P. c. cirisķ� -m7� |_;�
bm|;ubou�0u;;7bm]�ror�Ѵ-|bomvķ�P. c. pallidior�Ő�o�|_;u�;|�-Ѵĺķ�2020). 
�o�;�;uķ��mѴbh;�ru;�bo�v�v|�7b;vķ��;�=o�m7�-77b|bom-Ѵ�ror�Ѵ-|bom�
v|u�1|�u;��b|_bm�|_;��m|;ubou�v�0vr;1b;v�Ő;ĺ]ĺ�"o�|_�;v|ķ��o�bvb-m-ķ�
-m7��;m|u-Ѵőĺ�
�u|_;u�-m-Ѵ�vbv�o=��bm|;ubm]�v-lrѴ;v�-1uovv��;�b1o�
-m7�r-u|v� o=��;m|u-Ѵ��l;ub1-� b7;m|b=b;7� -� _b]_� 7;]u;;� o=�lb�bm]�
0;|�;;m�];m;|b1�]uo�rv��b|_bm�|_;��m|;ubou�v�0vr;1b;v�0�|�mo��-v|�
�o-v|�bm7b�b7�-Ѵvĺ�)_;m�o�u�u;v�Ѵ|v�-u;�1olr-u;7��b|_�u;1;m|�1omŊ
m;1|b�b|���ouh�=o1�v;7�om�|_;��-v|;um�v�0vr;1b;v��vbm]�Ѵb]_|Ŋ�Ѵ;�;Ѵ�

];oѴo1-|ouv� Ő"_-urķ�2021ķ�!�v_bm]�;|�-Ѵĺķ�2021őķ� b|�0;1ol;v�1Ѵ;-u�
|_-|� |_;�-0v;m1;�o=��-v|��o-v|� bm7b�b7�-Ѵv� bm�o�u��bm|;ubm]�v-lŊ
rѴ;v� bv� 0;1-�v;� |_;�� rubl-ubѴ���bm|;u� bm���0-ĺ��Ѵ|;um-|b�;Ѵ�ķ� o�u�
-m-Ѵ�vbv� o=� "rubm]� -m7� 
-ѴѴ� lb]u-m|v� u;�;-Ѵ;7� |_-|� �;m|u-Ѵ� -m7�
�o�bvb-m-� 0u;;7;uv� o�;uѴ-r� 7�ubm]� vrubm]� -Ѵom]� |_;� ��Ѵ=� �o-v|�
0�|�omѴ���;m|u-Ѵ�0u;;7;uv�lb]u-|;�|o��;v|;um��;�b1o�=buv|�0;=ou;�
lb]u-|bm]� vo�|_� bm� |_;�
-ѴѴĺ� $_;�ru;v;m1;�o=��;m|u-Ѵ� 0u;;7;uv� bm�
�;v|;um��;�b1o�|_-|�loѴ|Ŋ�lb]u-|bomŌ�-�0;_-�bou��_;u;� bm7b�b7�Ŋ
-Ѵv� =buv|�lb]u-|;� |o� vo�|_;um�lomvoom� -u;-v� Ő�-�-ub|ķ� �-Ѵbv1oő� |o�
1olrѴ;|;� |_;bu�loѴ|� 0;=ou;�lb]u-|bm]� =�u|_;u� vo�|_� |o��bm|;ubm]�
-u;-v�Ő�om|bm-�;|�-Ѵĺķ�2013őŌ�l-��0;��mbt�;�|o�|_;��;m|u-Ѵ�]uo�rĺ�
��;u-ѴѴķ�o�u�u;v�Ѵ|v�v�]];v|�|_-|�lb]u-|ou��1omm;1|b�b|��bv�v|uom]�


 ��&!� �ƑՊ$orĹ� �l-|ub��1-Ѵ1�Ѵ-|;7�=uol�locprior�lo7;Ѵ�bm�"$!&�$&!��ŐK =�Ɠőĺ��u-m];�7;rb1|v�|_;�"o�|_�;v|;um�];m;|b1�]uo�rķ�0Ѵ�;�
7;rb1|v�|_;��;m|u-Ѵ�];m;|b1�]uo�rķ��;ѴѴo��7;rb1|v�|_;��o�bvb-m-�];m;|b1�]uo�rķ�-m7�r�urѴ;�7;rb1|v�|_;��-v|;um�];m;|b1�]uo�rĺ��o||olĹ�
�u;;7bm]�];mov1-r;�-m7�-vvb]ml;m|�o=�lb]u-m|�-m7��bm|;ubm]�bm7b�b7�-Ѵv�o=�|_;��-bm|;7���m|bm]ĺ��-rb|-Ѵ�Ѵ;||;uv�u;=;u�|o�|_;�v-lrѴbm]�
Ѵo1-|bomv�=uol�$-0Ѵ; "Ɛ�om�|_;�0u;;7bm]�]uo�m7ķ�-m7�|_;�|u-mvr-u;m|�]u-��u;ru;v;m|v�|_;��bm|;ubm]�u-m];ĺ
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0;|�;;m� |_;��-v|;um�-m7� �m|;ubou� v�0vr;1b;v�]uo�rv�0�|��;-h;u�
�b|_bm�];m;|b1-ѴѴ��7bv|bm1|�]uo�rv��b|_bm�|_;��m|;ubou�v�0vr;1b;vĺ

$_;�7b�bvbom�0;|�;;m��-v|;um�-m7�bm|;ubou�v�0vr;1b;v�_-v�0;;m�
ru;�bo�vѴ�� 7;v1ub0;7� 0-v;7� om�lour_oѴo]b1-Ѵ� Ő"|ou;uķ�1951ő� -m7�
Ѵb=;Ŋ�_bv|ou�� 7b==;u;m1;v� Ő��Ѵ;ķ�1997őķ� -v��;ѴѴ� -v� |_;� vr;1b;v� r_�Ŋ
Ѵo];o]u-r_�� Ő�;uu� ;|� -Ѵĺķ� 2011őķ� �_b1_� 1om1Ѵ�7;7� |_-|� |_;� |�oŊ�
hmo�m� v�0vr;1b;v� ;�oѴ�;7� v;r-u-|;Ѵ�� =uol�om;� -m1;v|u-Ѵ� |-�omķ�
Ѵbh;Ѵ�� =uol� |_;� u-m];� o11�rb;7� 0�� |_;� 1�uu;m|� "o�|_�;v|;um�
];m;|b1� ]uo�rĺ���u� u;v�Ѵ|v� v�rrou|� |_ov;�o=��-||;�� ;|� -Ѵĺ� ŐƑƏƐѶ) 
v�]];v|bm]�|_-|�|_;�7bvfobm|�7bv|ub0�|bomķ�7bv|bm1|�lb]u-|ou��uo�|;v�

-m7� o�;u�bm|;ubm]� Ѵo1-|bomv� Ő"_-urķ� 2021őķ� -m7� 7b�;u];m|� loѴ|Ŋ
bm]� v|u-|;]b;v� o=� �m|;ubou� -m7� �-v|;um� 0u;;7bm]� ror�Ѵ-|bomv�l-��
0;� r-u|b-ѴѴ��l-bm|-bm;7� 0�� |_;� ;�bv|;m1;� o=� -�lb]u-|ou�� 7b�b7;Ō�
7;=bm;7� -v� -� u;]bom� o=� 1om|-1|� 0;|�;;m� ror�Ѵ-|bom� �b|_� 7b�;uŊ
];m|�lb]u-|ou��v|u-|;]b;vĺ��|�bv�rovvb0Ѵ;�|_-|�|_;�_b]_�1ov|�o=�=Ѵ�bm]�
-uo�m7�ou�o�;u�|_;���Ѵ=�o=��;�b1o�u;v�Ѵ|v�bm�=b|m;vv�1omv;t�;m1;v�
=ou�0bu7v��b|_� bm|;ul;7b-|;�lb]u-|ou��0;_-�bouķ�u;v�Ѵ|bm]� bm�-77bŊ
|bom-Ѵ� 0-uub;uv� |o� ];m;� =Ѵo�� 0;|�;;m� |_;� |�o� =oulvĺ�)_bѴ;� =�uŊ
|_;u�v|�7��bv�m;;7;7ķ�b|�bv�rovvb0Ѵ;�|_-|�|_;v;��-v|;um�-m7�);v|;um�
=oulv� u;ru;v;m|�1u�r|b1� vr;1b;v� Ő�o_mvom�ş��-u|;mķ�ƐƖѶѶĸ��bm1h�
;|�-Ѵĺķ�2019őĺ�!;]-u7Ѵ;vv�|_bv�-m7�o|_;u��ouh�v|uom]Ѵ��v�]];v|�|_-|�
|_;� |�o� v�0vr;1b;v� u;ru;v;m|� 7bv|bm1|� �omv;u�-|bom� &mb|v� -m7�
v_o�Ѵ7�0;�l-m-];7�v;r-u-|;Ѵ�ĺ

�m�-77b|bom� |o� =�u|_;u�v�rrou|bm]� |_;�7b�bvbom�0;|�;;m� �m|;ubou�
-m7��-v|;um�v�0vr;1b;vķ��;�-Ѵvo�=o�m7�|_;�"o�|_�;v|�];m;|b1�]uo�r�
|o� 0;� ];m;|b1-ѴѴ�� 7bv|bm1|� =uol� |_;� u;l-bmbm]� ror�Ѵ-|bomvĺ� $o� o�u�
hmo�Ѵ;7];ķ�|_bv�bv�|_;�=buv|�v|�7��|o�u;rou|�v�1_�-�=bm7bm]ĺ�$_bv�bv�r-uŊ
|b1�Ѵ-uѴ�� u;Ѵ;�-m|�]b�;m�|_-|�ru;�bo�v�v|�7b;v� Ő�om|bm-�;|�-Ѵĺķ�2013; 
�;uu� ;|� -Ѵĺķ� 2011ő� ruorov;7� |_-|� |_;� 1�uu;m|� ror�Ѵ-|bomv� ;�oѴ�;7�
bm�|_-|�-u;-�=uol�-��;vo-l;ub1-m�-m1;v|ou�-m7�1o�Ѵ7�;�rѴ-bm��_��
|_;�bmѴ-m7��;v|;um�ror�Ѵ-|bomv��v;�-�|�oŊ�v|;r�lb]u-|bom�|o��bm|;u�
=�u|_;u� vo�|_ķ� =uol� "o�|_;-v|��;�b1o� |_uo�]_� mou|_;um� �-m-l-ĺ�
);�7b7�mo|�rb1h��r�-m��bm7b�b7�-Ѵv�o=�|_;�"o�|_�;v|�]uo�r�om�|_;bu�
�bm|;ubm]�]uo�m7vķ� vo� b|� bv��m1Ѵ;-u� |_;�;�|;m|� |o��_b1_�"o�|_�;v|�
0u;;7;uv��bm|;u� bm�7bv|bm1|�ou�o�;uѴ-rrbm]� Ѵo1-|bomv��b|_�|_;�o|_;u�
�mѴ-m7� 0u;;7;uvķ� 0�|� |_;� o0v;u�;7� ];m;|b1� 7b==;u;m1;v� �b|_bm� |_;�
"o�|_�;v|��-uu-m|� =�u|_;u� bm�;v|b]-|bom� =uol� -� 1omv;u�-|bom� -m7�
l-m-];l;m|�r;uvr;1|b�;ĺ


 ��&!� �ƒՊ�u;7b1|;7�0u;;7bm]�Ѵo1-|bomv�o=��bm|;ubm]�0bu7v�v-lrѴ;7�bm�Ő-ő��ov|-�!b1-ķ�Ő0ő��Ѵ�"-Ѵ�-7ouķ�-m7�Ő1ő��;�b1oĺ��bm;�v;]l;m|�1oѴouv�
u;ru;v;m|�|_;�-vvb]ml;m|�|o�|_;�0u;;7bm]��mb|�=uol�rubias�-m7�vr-mv�=uol��_;u;�|_;�bm7b�b7�-Ѵ��-v�1oѴѴ;1|;7�om�|_;��bm|;ubm]�]uo�m7�|o�|_;�
ru;7b1|;7�0u;;7bm]�];o]u-r_b1�Ѵo1-|bom�;v|bl-|;7�bm�OriGen.


 ��&!� �ƓՊ�ouu;Ѵ-|bom�0;|�;;m�ru;7b1|;7�lb]u-|bom�7bv|-m1;�
-m7�ru;7b1|;7�0u;;7bm]�Ѵ-|b|�7;ĺ��oѴouv�u;ru;v;m|��bm|;ubm]�
Ѵo1-|bomvĺ

1000

2000
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10 15 20 25
Latitude
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m
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Location
Ahuachapan, SLV
Granada, NIC
Guardia, CRI
Liberia, CRI
Oaxaca, MEX
Palo Verde, CRI
San Salvador SLV
Santa Ana, SLV
Santa Teresa, CRI
Sinaloa, MEX
Sonsonate, SLV
Tabasco, MEX
Tamarindo CRI
Tamaulipas, MEX
Veracruz MEX
Yucatan, MEX
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ƓĺƑՊ |Պ �;-r=uo]�lb]u-|bom�bm�|_;�r-bm|;7�0�m|bm]

�;u_-rv� |_;�lov|� v|ubhbm]� u;v�Ѵ|� =uol�o�u� bm7b�b7�-ѴŊ�Ѵ;�;Ѵ� -m-Ѵ�vbv�
o=� 0u;;7bm]�oub]bm��-v� |_;�_b]_Ѵ�� vb]mb=b1-m|� u;Ѵ-|bomv_br� 0;|�;;m�
lb]u-|ou��7bv|-m1;�-m7��bm|;ubm]�Ѵ-|b|�7;�bm�|_;��;v|ķ�bm7b1-|b�;�o=�
Ѵ;-r=uo]� lb]u-|bom� Ő
b]�u; 4őĺ� �� vblbѴ-u� Ѵ;-r=uo]� r-||;um� �-v� -Ѵvo�
7o1�l;m|;7�bm�|_;�-=ou;l;m|bom;7�];oѴo1-|ou�v|�7��o=�|_;��-v|;um�
�-bm|;7� ��m|bm]vĺ� �m� |_bv� v|�7�ķ� u;v;-u1_;uv� 7;lomv|u-|;7� |_-|� -�
mou|_;um� 0u;;7bm]� ror�Ѵ-|bom� bm� �ou|_� �-uoѴbm-� �bm|;u;7� =�u|_;u�
vo�|_� bm� ��0-� 1olr-u;7� �b|_� vo�|_;um� 0u;;7bm]� ror�Ѵ-|bomv� bm�

Ѵoub7-�|_-|��;u;�=o�m7�;t�-ѴѴ��bm�-ѴѴ�mom0u;;7bm]�u-m];v�Ő;ĺ]ĺķ�vo�|_�

Ѵoub7-ķ�|_;��-_-l-vķ�-m7���0-ĸ�!�v_bm]�;|�-Ѵĺķ�2021ĸ�"_-urķ�2021). 
$_bv� Ѵ;-r=uo]�lb]u-|bom�_-v�-Ѵvo�0;;m�7o1�l;m|;7� bm�o|_;u�lb]u-Ŋ
|ou�� vr;1b;vķ� v�1_� -v� �-l0;Ѵŝv�)_b|;Ŋ�1uo�m;7� "r-uuo�� Ő�bvo�vhb�
;|�-Ѵĺķ�2019ő�-m7�lou;�=u;t�;m|Ѵ��bm�v_ou;0bu7v�Ő�oѴ-m7ķ�1990ĸ��-Ѵ;f|-�
ş��o1h;�ķ�1994).

"�vr;1|;7�7ub�;uv�o=�Ѵ;-r=uo]�lb]u-|bom�bm1Ѵ�7;�u;vo�u1;�|u-1hŊ
bm]ķ�1olr;|b|bomķ�-m7�_-0b|-|�t�-Ѵb|��Ő�;�|omķ�ƑƏƏѶőĺ�)_bѴ;�u;-vomv�
=ou� |_;� o0v;u�;7� Ѵ;-r=uo]� r-||;umv� u;t�bu;� =�u|_;u� bm�;v|b]-|bomķ�
om;� b7;-� bv� |_-|� |_;��;�oѴ�;7�-v� -�l;-mv�o=� u;7�1bm]� 1olr;|b|bom�
Ő�;�|omķ�ƑƏƏѶőĺ�&m7;u�|_;�1olr;|b|bom�_�ro|_;vbvķ�lou;Ŋ�mou|_;um�
0u;;7bm]�bm7b�b7�-Ѵv�l-��vhbr�o�;u�bm|;ubm]�-u;-v�-Ѵu;-7��o11�rb;7�
0��u;vb7;m|�ror�Ѵ-|bomv�ou�;-uѴb;u�-uub�bm]�lou;Ŋ�vo�|_;um�0u;;7;uvĺ�
�m� |_;� �-bm|;7� ��m|bm]ķ� vo�|_;um� 0u;;7;uv� =uol� |_;� �;m|u-Ѵ� -m7�
�o�bvb-m-�]uo�rv�l-��Ѵ;-r=uo]�o�;u�v;7;m|-u��vr;1b;v�o=�|_;�];m�v�
Passeria�ŐP. leclancheri�bm�1;m|u-Ѵ��;�b1o�-m7�P. rositae�bm�vo�|_�;v|Ŋ
;um��;�b1oő�bm�vo�|_�;v|;um��;�b1oĺ��Ѵ|;um-|b�;Ѵ�ķ�Ѵ;-r=uo]�lb]u-Ŋ
|bom�l-�� 0;� ;�rѴ-bm;7� 0�� �-ub-|bomv� bm� _-0b|-|� t�-Ѵb|�� -|� 0u;;7bm]�
-m7��bm|;ubm]� Ѵo1-|bomĺ� "r;1b=b1-ѴѴ�ķ� _b]_Ŋ�t�-Ѵb|�� 0u;;7bm]�_-0b|-|v�
=�u|_;u�mou|_�l-��v�rrou|�Ѵom];uŊ�7bv|-m1;�lb]u-|bomķ�-ѴѴo�bm]�0bu7v�
|o�o�;u�bm|;u� =�u|_;u�vo�|_��_;u;�|_;��l-��-Ѵvo�_-�;�]u;-|;u�-1Ŋ
1;vv�|o�u;vo�u1;v�Ő�;ѴѴķ�1997ĸ��1�bmmom�;|�-Ѵĺķ�2015őĺ�$_;�-0bѴb|��o=�
bm7b�b7�-Ѵv� =uol� |_;��;m|u-Ѵ� ]uo�r� |o��b|_v|-m7� Ѵom];u�lb]u-|bomv�
l-��0;�=�u|_;u�v�rrou|;7�0��|_;�loѴ|Ŋ�lb]u-|bom�v|u-|;]��|_-|�-ѴѴo�v�
|_;l�|o�|-h;�-7�-m|-];�o=�u;vo�u1;�r�Ѵv;v�bm��;v|;um��;�b1o�0;=ou;�
lb]u-|bm]� vo�|_ĺ� 
bm-ѴѴ�ķ� |_;� =-v|bm]� ;m7�u-m1;� _�ro|_;vbv� rovb|v�
|_-|�bm7b�b7�-Ѵv�|_-|�;�r;ub;m1;�_-uv_;u�1om7b|bomv�-|�|_;�0u;;7bm]�
vb|;�l-��0;�7ub�;m�|o�1olr;mv-|;�=ou�|_ov;�_-uv_�1om7b|bomv�0��lbŊ
]u-|bm]� =-u|_;u� |o� u;-1_�_b]_Ѵ�� =-�ou-0Ѵ;��bm|;ubm]� 1om7b|bomv� -m7�
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