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TIUBVKWYX�W	Z�X5[�\	]_^�X`[aZBWcbedfbeX`VHghbji	^-U�Vlk	m`Z-UBVKnoX`ZqpGVF^1rsVKtat8beu	[�X`VHnv^�me]wi	[�X`VH]KX`u	m`VFxyZ�m�ta[�W	z{[aW	|
i	V�X5VKm`ZB|BVKW	VHZ�u	b7^�k	k)ta[a]H^�X5[�ZBW	b3[aWc^!t�Z�Z�b`VHt}dq]HZ�u	k	taVKn~^�W)n���V���[�p	taVjgO^�W	W	VHmK����WYX5VHmeW	VKXJ��be]_^�t�V
V�UBVHWYX3W	Z�X5[�\	]_^�X`[aZBW/bedfbeX`VHghb�i�^_UBV�Xw^�z�VHW�X5i)[ab�^�k	k	meZY^�]wiq^�bJX5VKk�xyu	meX`i	VHm@r�[�X5i1^�k	k	t�[a]H^�X5[�ZBW	b
W	Z�X��eu)beX�]HZBghg�u	W)[a]_^�X5[aW)|�^�X�^3taZf]_^�t���^�meV_^�W)VKX�r?ZBm`z7t�VKUBVKt"��p	u�X%Z�W�^�W�[�W{X`VHmeW	VKXJ��r�[an)V�taVKU�VHt��
��W�X`i	VAn	^�Xw^�p	^�b`V.rsZ�m`tan�b`i�^�m`[aW)|Oi	V�X5VHmeZB|BVKW	VHZBu)b8[aW)xyZ�m`g�^�X5[�ZBW#^�]HmeZBb`b%k	t�^�X`xyZBmeg�b>i�^�b;pEVHVHWF^
meVHb`VH^�m`]wiqX`ZBk	[a]�xyZBm@Z-UBVKmAX�rsVKWYX�d{�"\	UBV�d�V_^�mebH����^�Xw^�p	^�b`V3xyVHn	VKm5^�X`[aZBW!i�^�b�n	VKU�VHtaZ�kGVKnq^�|BmeV_^�X
n	VH^�t:[aW7X`i	[ab�X`[aghV��)g�^�z{[aW)|�i	VKX`VHm`Z�|BVHW	VKZBu	b�n�^�X5^�p�^�beV@[�WYX5VH|�m5^�X`[aZBW#^�W)nj[�W)xyZBmegO^�X`[aZBW�b`i�^�m`[aW)|
^jm`V_^�ta[�X�d��OTIU�VHWYX�W	Z�X`[�\�]H^�X5[�ZBWlbedfbeX`VHghbAi�^_U�V�X5i)[ab.b5^�ghVhW	VHVKn!X5Z�b`i�^�m`Vhi	VKX`VHm`Z�|BVHW	VKZBu	b�[aW��
xyZBmegO^�X5[aZ�W6����i�^�me[aW	|h[aW�xyZBm`g�^�X5[�ZBW�pEVH]KZBg�VKb�^hmeVH�{u	[ameVHghVHWYX%W	Z�X�ZBW	t}d7^�]Km`ZBbeb%i	V�X5VKm`ZB|BVKW	VHZ�u	b
^�k)k	ta[�]_^�X`[aZBW	bK�)p	u�X;^�tab`Zh^�]Km`ZBbeb�i	VKX`VHm`Z�|BVHW	VKZBu	b�VKU�VHWYX;W)Z�X5[}\�]_^�X`[aZBW#^�W	n�ghVHbeb5^�|�[aW	|3bedfbJX5VHghbH�
� u	mem`VKW{X`t�d��>W	Z1��V��)[�p	taV#ghZ�n)VHt�[ab�^_U�^�[at�^�p	taVOr�[}X5i�X5i	V�]_^�k�^�p	[at�[�X5[�VHb�X`Z!t�[aW	z�V���[abeX`[aW	|!VKU�VHWYX
W	Z�X5[�\	]_^�X`[aZBWj^�me]wi	[�X`VH]KX`u	m`VKbH�>�>i	[�b>X5i	VKb`[ab�k	meZBkGZ�b`VHb;^�WjVKUBVKWYX;xyVHn)VHm5^�X5[aZ�W�k�^�m5^�n	[�|Bg�X`Z�g�^�z�V
[�W)xyZBm`g�^�X`[aZBW�b`i	^�m`[�W	|1^�]Hm`Z�b`bOi)VKX5VKm`ZB|�VHW	VKZBu	b�V�UBVHWYX7bJdfbeX5VKg�b�^!m`VH^�ta[}X�dB�~�>i)V�k�^�m`^�n	[�|Bg�[ab
p�^�b`VHn�ZBW#gO^�W{d�Z�xQX`i	V.[an	VH^�b�n	VKU�VHt�ZBkGVKn�[�W#n�^�Xw^�p�^�b`V�xyVKn	VHm`^�X5[�ZBW#m`VHbeV_^�me]wi6�
�>i	[�b?X`i	VHbe[ab�pGVK|B[aW	b�pYdhn	VHbe]Hm`[�p	[aW)|�V��)[�beX`[aW	|@VKU�VHWYX�^�me]wi	[�X`VH]KX`u	m`VKbH����X�X5m5^�]HVHb�X5i)V;u	beV;Z�x�g�V�Xw^��
n�^�Xw^)�sX`Z!n)VHb`]Km`[�pGVjVKU�VHWYX7bedfbJX5VHghb�^�W	ncX`i	VH[�mhV�UBVKW{X�X�dfkGVKbH�>[aW�gh[an	n	t�VKrs^�m`Vj^�me]wi	[�X`VH]�X5u	meVHbH�
�>i	[�b.[ab8xyZBt�taZ-rsVKnpYd/^�WlZ U�VHmJU�[�VKr¡Z�x?xyVKn	VHm`^�X5[�ZBWm`VKb`V_^�m`]wi1[�Wln�^�Xw^�p�^�b`VKbH�h¢%VKm`V�r?Vht�Z�Z�z�^�X
X`i	V�]Hta^�b`be[a]H^�tQmeVKxyVKm`VHW)]HV3^�me]wi	[�X`VH]KX`u	m`V�^�b;r?VHtat£^�b%X`i	VAr�m`^�k	kEVHmw¤�g�VKn	[�^�X`ZBm�g�Zfn	VHt��8¥�^�b`VHnZ�W
X`i	VHbeVF[an	VH^�b�X`i	V�X`i	VHbe[ab�n	VKU�VHtaZ�k	b7^1k�^�m5^�n	[�|Bg¦X`Z�ta[�W	z�VKU�VHWYX#W	Z�X`[�\�]H^�X5[�ZBW�bedfbeX`VHghbH�§�>i)V
g�^�[aWj]HZ�g�kEZBW	VKW{X`b8[aWjX5i	[�b;^�m`]wi	[}X5VH]�X5u	meV�^�meVAn	Z�gO^�[�W	bH��|Y^�X5VKrs^_dfb�^�W	nF]KZBWYX5m`^�]KX`bH�8�8Z�gO^�[�W	b
VKbeXw^�p	ta[�b`i#]HZBWYX`m5^�]�X5b�r�[�X5i#VH^�]wi�Z�X5i	VKmH���>i	V@]HZBWYX`m5^�]�X5b�n	VK\	W	V.i	Z-r¨n	ZBg�^�[�W	b>b`i�^�m`V.[aW)xyZ�m`g�^��
X`[aZBW6�O©.^�X5V�r�^_dfb�g�^�W�^�|BV�X5i	V3]HZ�g�g�u)W	[a]H^�X5[�ZBWpGV�X�rsVKVHWqn	Z�gO^�[�W	bH�:g�^�[�W{X5^�[aW)[aW	|�]KZBWYX5m`^�]KX`b
^�W)nhghVKX5^���xyu)W	]KX`[aZBW	bªX5Z�kEVHmJxyZBm`g«VKU�VHWYX?X`m5^�W)b`t�^�X5[aZ�W	bI^�]K]HZBmen	[aW)|;X5Z8X`i	V>n	VKX5^�[at�b£Z�xG^8]KZBWYX5m5^�]KX_�
¬ W�.®�¯F^�m`]wi)[�X5VK]KX`u	m`V�xyZBm�|Y^�X`VKrs^-dfb�p�^�beVHnOZ�WO¢%T�°%®�T��G��^�]HZBWYX5VKWYXe��p	^�b`VKn�VKU�VHWYX�W	Z�X5[�\	]_^��
X`[aZBW�bJd�bJX5VKg��{[ab£n	VHbe]Hm`[�pGVKn6�I�>i	[�b�^�me]wi	[�X`VH]KX`u	m`V�[�b£X5i	VKW3u	b`VKnh[�W3^�W�V���kEVHme[aghVHWYXw^�t�xym5^�ghVKr?ZBm`z��
�>i	V�\�mebeX.[�b;X5i	Vh±;²�³µ´'¶�·�¸�³�¹5·w·�³µ�:]HZBW)b`[abJX5[�W	|�Z�x�ghZ�n	VKm`Wi	Z�u	b`VKbH���>i	VKb`V�^�m`V�±8²�³µ´'¶�·�º@»�¼{½-·w½��
r�i	Z�b`V@^�k	k	t�[�^�W)]HVHbs^�W	n7Z�X`i	VHms]HZBghkGZ�W	VHWYX5b�^�m`V8]KZBW	W	VK]KX`VHn7Uf[�^�^�W�V�UBVKW{X%^�me]wi	[�X`VH]�X5u	meV����>i	[ab
[�n	V_^�[�bOV��fX`VHW	n	VKn§^�W	nv^�Wo±;²�³�´'¶�·�¸�³�¹5·w·�³8]KZBW	be[abeX`[aW	|1Z�x.i	VKX`VHmeZB|BVHW)VHZBu	b�±;²�³�´'¶�·jº@»�¼{½-·w½�[ab
]KZBW	beX`m`u	]�X5VKn�u	b`[�W	|#X5i	VhVKU�VHWYXAxyVKn	VHm`^�X5[�ZBW1^�m`]wi	[}X5VH]�X5u	meV��h¾1Vhu	b`V3X5i)Vhb`^�ghV�k	me[aW	]K[ak	t�VHb.^�W)n
bei	Z-r¿i	Z-r«±;²�³�´'¶�·�ÀI´'³µ´"·w½�]H^�WjpGV�p	u)[at�X�u)b`[aW)|3X`i	V.VKU�VHWYX%xyVKn	VHm`^�X5[�ZBW#k�^�m`^�n	[a|�g��I�>i)V�beVH]HZ�W	n
V��)kEVHme[aghVHWYX?u	b`VKb?X5i)V��®�¯���p�^�beVHn7^�m`]wi	[}X5VH]�X5u	meV�X`Z�]KZBW	W	VK]KXsi	VKX`VHm`Z�|BVHW	VKZBu	b?g�ZBp)[ataVsn	VKUf[a]KVHbK�
Á£[�W�^�t�t�dB��X5i)V�X5i)VHb`[�bOV��)k)taZBmeVHbhkGZBbeb`[�p	taVjV��fX5VKW	b`[�ZBW	bOX`Z!X`i	V�V�UBVKW{XOxyVHn	VKm5^�X`[aZBW�^�m`]wi	[}X5VK]KX5u)m`V��
�>i	V.xyZf]Hu	b�r�[�tat�pEV.ZBW#VHW	i	^�W	]HVKg�VKWYX5b�r�i	[a]wijg�[�|BiYX�g�^�z�V.[}X>kGZ�b`b`[�p	taV8X`Z�[aW	]KZBm`kEZBm`^�X5V�Z�X`i	VHm
X�dfkEVHb�Z�xIgh[an	n)taVKrs^�meV8[aWYX5Z�X`i	V.k�^�m5^�n	[a|Bgj�
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VXWOYTZ�[\Y^]`_�Vba�V ]-[�cIde�Z\Vbfge�h\i"jOYT[&Vbib[\k`h\VbZl]`VbV fm[\n�d�VoY^]-[&Vb_�h&ep[\V fmY^]qe�]rVQsti Y^Vb]-[ue�]OfrZ\i e�v7epd`v^V
w e�]`]`Vbh xzy�V{je�a�V|e�vTh\V�epfO}~Z\VbV ]�[&jOY^Z��+Y>[&j�f`ep["e�d`e�Z\VbZ��+j`Vbh\V w k`i"jrh\V Z�V�e�h�i"jgje�Zld�V Vb]
k`]Of`V h=["e��pV ]GY^]o[&jOV�j`n���V�n����`]`f`Y^]O_le��`v7epk`Z\YTd`v^V
e�]Of�VbstibY^V ]-[��	e�}on��2ibn�]`]`Vbib[\Y^]`_ w k`v>[&Y^�Ov^V
j`VQ[&Vbh\n�_�Vb]`V n�k`Z�fep[&e�de�Z�V Z x(�0Y w Y^v^e�h�[\n{[&jOVlY^fOV�e{np�+i n�]`]OV ib[\Y^]`_�j`Vb[\V h\n�_�V ]`Vbn�k`Z�f`ep["e�d`e�Z\VbZ
YT]reG��V f`Vbh&ep[\V f w e�]O]`V hb����V{�`h�n���n�Z\Vo��V f`Vbh&ep[\Y^n�]OZ���n�h�i n�]`]OV ib[\Y^]`_�Vba�V ]-[uZ=}0Z=[&V w Zbx���Vbh\V��
YT]`f`YTa�YTf`ke�v���j`Vb[\V h\n�_�V ]`Vbn�k`Z�Vba�Vb]-[�e�h\i"jOYT[&Vbib[\k`h\VbZ�e�h�V�epd`v^V�[&n{i n wtw k`]OY^i�e$[&V�e�]`f�VQW0i"je�]O_�V
VQa�V ]-[�Y^]O��n�h w e$[&Y^n�]lY^]4e�v^n�n�Z�V vT}li n�kO�`v^Vbf w e�]`]OV h x
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± j`V�]`n�[\Y^n�]
n��0��V f`Vbh&ep[\Y^n�]`Z�YTZ«]On�[«k`]`i n w�w n�]°��d�n�[&j�Y^]�[&j`V²h\V e�v���n�h\vTf³e�]Of³Y^]
ibn w �OkO[&YT]`_`x«´µ]
ibn w �OkO[&YT]`_`����Vbf`V h\ep[&YTn�]`Z¶e�h�V·k`Z\Vbft[\n�vTY^]`��j`VQ[&V h�n�_�Vb]`V n�kOZ�fe$["e�depZ\V·Z�}�Z=[&V w Z¶n�h2Y^]0��n�h w ep[&YTn�]
Z�n�k`h\ibV Zbx ± j`V�]`VbV fo[&n�v^YT]`��f`ep["e�d`e�Z\VbZ+��n�h·Y^]O��n�h w e$[&Y^n�]lZ\j`e�h\YT]`_�je�Z·]`n�[+Z�k`d`Z�Y^f`Vbf(e�]`f¢�+YTv^v
ibn�]-[&Y^]¸k`V{[&n�d�V(ep]�Y w ��n�h�["ep]¸[th�V Z\V e�h\i"jgeph\V�e0x ± j`V�Z&e w V{�+YTv^v·d�V{[&h�k`V{��n�h�VQa�V ]-[=cµde�Z�V f
Z=}0Z=[&V w Z�e�]`f w YTf`f`vTVb�§e�h\V�YT]4_�V ]`Vbh&e�v�x
¹ d�nEa�Vu��Vuje�a�V¢f`V Z�i h\YTd�Vbf~e{[&h\e�i"�¸Y^]`_�Z�}�Z�[\V w ��n�h w n�d`Y^vTV�Vb]-[&YT[\Y^VbZ�e�Z³e�]ºe��`�Ov^Y^i ep[&YTn�]�h\VQc
» k`YTh\Y^]O_4VQa�Vb]¸[=cµf`h�YTa�V ]�]On�[&Y>�i�ep[\Y^n�]�x ± j`YTZ�ep�`�`v^YTi�ep[\Y^n�]�v^V ]Of`Z�YT[\Z\V v>�¶�§Vbv^v9��n�h�f`VbZ\ibh\Y^dOY^]`_o]`n�[
n�]OvT}�[\j`V�ibn�]`ibV �O[ �Od`kO[�e�vTZ\n
[&j`V:]`VbV f���n�h²VQa�Vb]¸[���V f`Vbh&ep[\Y^n�]�x¶¼�e�]-}�f`Y>½�Vbh\V ]-[²[µ}���VbZ§n���[&h&epi"�-c
YT]`_~Z�}�Z�[\V w Z{VXWOYTZ�[ x¿¾§k`h�h\Vb]¸[\vT}�[\j`Vb}gYT]`i vTk`f`VGVbv^V iQ[&h�n�]`Y^iGd`e�f`_�VXcµde�Z�V fz[&h&epi"��YT]`_~Z�}�Z�[\V w Z
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-timeStamp
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Location Event
-userID
-domain

Electronic
Badge

-roomNumber
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-worstation
-localTime

Active Badge
-badgeID
-location
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-coordinates
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^ Ò�ò	ö3Ì3Ó:Õ9ÊKÏ ï>Ó:Ë/ÌyÐCÖ"Ó:ÍJÍXÎ"Ò�Ö"Ê¢Ð�ô:ö3Ò�Ó7ð3Ô6Ö8Ë²Ð:Ï É�Î8ôKô�Ð:ÏùÐPÒ/Î8Ï/Î"Ð:Ò/Ö,Ìyö3Ò/Ó�_�Î8Ö8Ë"×�`�Ó:Ë/Ì9Ð�Ò/Îuð3Î8÷:Î"ôDÓ1ö�Î8ð
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ï+Ð�Ï/Î"ðv�	�di���jlk�m/n�ko�2iok/poqrjsio�Rê�Ï�Ë�Ð�Ë�Î8ôKÎ"Ï�Ï Î8÷1Î8Õ�Ë¦Ë�Ò/Ð:Õ3Ï�ú�Ó1Ò/ÍJÐ�Ë�ÊDÓ1ÕzÐ:Õ6ð¡ÎR÷1Î8Õ�Ë¦Ï�Ë/Ò/Î%Ð�Í¥ÊKÕ�Ë�Î8Ò/ö3Ò�Î8Ë�Ð�Ë�ÊDÓ1Õª×
û�Ó1Õ3Î�Ó:ú Ë�Ì3Î8Ï/Î�ÎRõ	Ë/Î"Õ3Ï�ÊKÓ1Õ3ÏCï�ò5Ë/Ì3Î"ÍXÏ/Î8ôD÷1Î8Ï�Ð:Ò/Î�Õ6Ó�÷:Î"ô ê+ï3Ô6ËPË�Ì6ÎzÖ"Ó1Íqï6ÊKÕ+Ð�Ë/ÊKÓ1Õ�Ó:ú Ë�Ì3Î8Í{ÍJÐ�w:Î8Ï
^ Ò�ò	ö3Ì3Ó:Õ�Ð:ÕQÊKÕ�Ë/Î"Ò/Î8Ï�Ë/ÊKÕ3ÑSÎ8÷:Î"Õ�ËrÕ3Ó:Ë�Ênñ+Ö%ÐoË�ÊKÓ:ÕUÏ�ò	Ï�Ë/Î"ÍQ×
^ Ò�ò	ö3Ì3Ó:Õ¥Ð:Ï�Ï/Ó	Ö"Ê¢ÐoË�Î"Ï-ÐOÏ/Ö,Ì3Î8Í�ÐOÉCÊDË�ÌèÎ%Ð�Ö,Ì¥Î8÷:Î"Õ�Ë=Ï�Ë�Ò/Î"Ð:ÍQêlË�Ì�Ô3Ï�Ð:ôKôDÓ�ÉCÊDÕ3Ñ;ú�Ó1ÒwÐmÖ"Ó1Õ�Ë�Î8Õ�Ë
ï+Ð�Ï/Î"ðx�	�2i���jlk�m/n�ko�diok/poqrjsio�SÍXÎ"Ö,Ì3Ð:Õ3ÊKÏ�Í-×yt�Ë�Ï5Ë�ò	ö�Î�Ï�ò	Ï�Ë/Î"Í ÊDÏ�ÍXÓ1Ò/Î-Ö"Ó1ÍXö3ôKÎõmË�Ì+Ð:Õ£Ë/Ì+Ð�Ë�Ó:ú
â ÊDÎ"Õ+Ð7×�t�Ë�Ï�Ô3ö3ö>Ó1Ò�Ë/Ï}Ï�ÊKÍXö3ôKÎ�Ë�ò	ö>Î"Ï�Ð:Ï�É}Î"ôDô>Ð:Ï}Ö8Ó1ôKôDÎ"ÖRË�ÊKÓ:ÕqË�ò7ö>Î"Ï8×z�PÌ3ÎrÏ�ÊKÍXö3ôKÎ�Ë�ò	ö>Î"Ï�Ð:Ò/ÎrÐ�Ë�Ó:ÍJÏ
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#%$'&)(+*-,/.0&�,1$324$3(5,6,	798:$<; ì>=)?A@�= #B&)CD(FEHG'&)(I,�&)J�$K80&�LM,1CD(IG = (5,�L/&)G3,ON ì\ñQP CR,/. @�= #S&)CR(IT
&)( @ G = (5,�L/&)G3,UN ì�VWP CR,/. @�= #B&)CD(YX%Z\[].�$ = (�^_7QLM$a`"b�CDLM$a#%$a(5,�CD*K,�.0&�,�,�.�$cG = (5,�L�&�G3,d,	798:$3*
@ $fe0(�$ @ CD(cN ì�ñ &)( @ N ì+V &)LM$K( = ,1,/.�$K*/&)#%$)Zhg ? ,/.�$<, Pi= G = (5,�L/&)G3,-,	798:$3* P $aL/$KC @ $3(5,�CDGa&)^ P $
P�= b�^ @ .0&'2)$�&dG = (",/L�&)Gf,]N ì�ñjV L�&�,/.�$aLh,/.0&)(F, Pi= */$380&)L/&�,�$�G = (5,/L�&)Gf,�*aZ
[].�$3L/$�&)LM$6*/8j$aG3Ck&)^:CD(�*�,�&)(�G3$a* P .�$3L/$<&U*MG�.�$a#B&�,�L/&)(�*/^D&�,�C = ( ? b�(+G3,�C = (lCR*�m3n)oqpsr�m�t9uvZ�w�7%,�.�CR* P $
#%$'&)(x,�.�$ ? b�(�Gf,�C = (QCD*�^ = */*/^R$a*M*aZcg	(Y*Mb�G�.y&)(QCR(�*M,�&)(�G3$l&z( = (|{	^ = Ga&)^A$f24$a(5,dCR(�*M,�&)(�G3$SG'&�(Y}:$
,/L�&)(�*M^k&�,/$ @ CD(5, = &%^ = Ga&)^~CD(�*�,�&)(+Ga$K29CD&�,/.�$�G = (5,�L�&�G3,-,	7|8j$)�:b�*/CR(��B,/.�$�CD(524$3L/*/$ =)? ,�.+$K*MG�.�$a#B&
,/L�&)(�*M^k&�,/C = ( ? b+(�G3,/C = (F8�L = 29C @ $ @ }57c,�.�$<G = (",/L�&)Gf,'Z��\$�*/&'7l,�.0&�,'�

�\$U.0&'2)$�&Km3n)oqpsr�m�t9u ? b�(�Gf,�C = (>�Y��� ìx� � C ? ,/.�$aLM$U$f�|CD*�,�*�&�(�CD(524$3L/*/$ ? b�(�G3,/C = (
���� �x� � ì */b�G�.c,�.�&�,1��� ��I���3�|�I&)( @ ��U�h�I���3� ?s= Li$f24$a(5,1CD(�*�,�&)(+Ga$a*O� ì�=�?
,	798j$�; ì�? L = # @�= #B&)CR(cE�Z

[].�$3L/$ ?s= L/$���C ?�? b�(�Gf,�C = (���CD*�m3n)oqpqr�m�t|uv�0$f24$a(5,�CR(�*M,�&)(�G3$a*1� ñY=)? ,	798:$<; ñQ? L = # @�= #S&)CR(IT�G'&�(
}j$1,/L�&)(�*M^k&�,/$ @ CD(5, = CD(�*�,�&)(�G3$a*i� ìI=)? ,	798j$1; ìF? L = # @�= #B&)CD(�E�2|CD&���� �� P .+$aL/$1�l�5� ñ���� Z
� b�(�Gf,�C = ( ��\CD*�( = ,�80&�LM, =�? ,/.�$UG = (5,�L�&�G3,'Z��\$dG'&)^R^ ��Y&�( = }�*M$aLM2)$aL ? b�(�Gf,�C = (�Z�g	(�,�.�$U&)} = 2)$
Ga&)*/$�� ? b�(�Gf,�C = ( ���CR*�&>*M8:$3GaCD&)^ = }�*M$aL�24$aL ? b�(�Gf,�C = (�}j$aGa&)b�*M$IC_,�CD*U,/.�$FCD(524$3L/*/$ =)? &lm3n)oqpsr�m�t9u
*MG�.�$a#B&\,�L/&)(�*M^k&�,/C = ( ? b�(�Gf,�C = (�Z [].�$z8�b�L/8 = *M$ =)? &)( = }+*/$aL�24$3L ? b�(�Gf,�C = (¡CR*%, = &)^R^ =P ^ = Ga&)^
@�= #S&)CR(�*h, =%= }�*M$aL�24$�G = (5,�L/&)G3,-,	798:$3*1^ = Ga&)^D^_74Z�¢6}�*M$aL�24$aL ? b�(�Gf,�C = (�*](�$a$ @ ( = ,1}j$]m3n)oqpsr�m�t9uvZ£g	(
�4$3(�$aL/&)^ P $K*/&7j�

¤ ( = }�*M$aL�24$aL ? b�(�G3,/C = ( ó��� �¥� � òì #S&)8+*�CR(�*M,�&)(�G3$a* ��=)? ,�.�$%G = (5,/L�&)Gf,�,	798:$
¦ CD(5, = CD(+*M,�&�(�Ga$3*�� òì =)? &�( = }+*/$aL�24$3L1,	798:$<; òì Z � = L-&)^D^+m3n)oqpqr�m�t9u ? b�(�Gf,�C = (�*1���0C ?ó�I� �����,�.�$3(�� òì �§� ì Z

g	(�* = #B$�CD(+*M,�&�(�Ga$3*�,�.�$ = }�*M$aLM2)$aL�,	798j$�; òì #B&'7F}:$�,�.�$K*/b�8j$aL�,	798j$ =)? ; ì>?s= L1&)^D^¨CD(+*M,�&�(�Ga$3*
� òì ZU[].+CD* = G3Gab�LM* P .�$a(x,�.�$ = }+*/$aL�24$3L ? b+(�G3,/C = ( ó�Q,�L/&)(�*/^D&�,�$3*�CD(�*�,�&)(+Ga$a* � =�? ,/.�$dG = (5,/L�&)Gf,
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U=V�W�XZYC[\U^]=_3XZU:Ua`�bcW�dfe�W;gh[�WZejiJ[lk�m	noU=V�iJpqXZYC[\U^]^_NXZUsrcWZXKYCt�WKps_ue�YCt�_NiJ[AvwU^YNvxe�YCt�_3iJ[uXKYC[\U=]^_3X;U
k�m�y{z
| V�W}e�iJp~U^i�[�XZU=iJYC[�r�WZUa�sWKWK[��C�JYCr�_3��_3[�e#e�YCt�_3iJ[�vxU^YRvae�YCt�_3i�[�XKY3[oU=]^_3X;U^p�_3�J��Y��/pj��YC]�_5t�YC]=W
U=iJ�CV\U^��`�Y3]�t�YC]EW��JY�YCpEWK��`5XKY3��b��JWZe�pE`�pEU=WKt�n�e�WKb�WK[�e�iJ[��(YC[�U^V�W�[�WKWZe#Y3�uU^V�W�_3b�b���iJX�_RU^iJY3[�z
� YNU^V�XZYC[\U^]=_3XZU�Ua`Ab�WKp�X�_3[5XKY�W;�AiJp~U��/i�U^V�i�[�_���WKe�WK]^_RU^iJY3[�n*�Ci���iJ[���U^V�W�pE`�p~U^WKt U^V�W��hW��AiJr�i���v
i�Ua`0U^Y�i�[oU=WK�C]=_NU^W�e�i��cWK]EWK[\U�e�YCt�_3iJ[�p�_NU)e�i��&WZ]=WK[\U)�C]=_3[o����_N]=i�Ua`3z0��[��Ji��3W�i�['U^iJ�3VoU=��`}XKYC��b��JWZe
eh_RU�_3rh_Np=W���WKe�WZ]^_NU=iJYC[�p)�/V�WK]=WU^V�W_3e�t�iJ[�i�pEU^]=_NU^i��CW�_N��U^V�Y3]=i�Ua`0��p=��_3�J��`'iJt�b�YCp=WZp)_3[�e"�C�JY3rh_3�
pEX�V�WKt�_l�/V�iJX�V�bh_N]EU^i�XKi�bh_NU^i�[���eh_NU^_3rh_3pEWKp�tl��p~U	XZYCt�b���`)�/i�U=V�nAU=V�iJpsbh_3]^_Ne�iJ�Ct�_N�J�JY��/p:��YC]s��WKpEp
]EWKpEU=]=i�XZU^i��CW�XKY�YCb�WK]=_NU^i�YC[�Y3��e�YCt�_3iJ[�pZz

 �¡£¢�¡P¤ ¥�¦�§a¨�©ª¦Z«�¬

¯®\°3±a²;³:°3´ iJpsU^V�W�b�V\`�p=i�X�_3�MXZYCt�bcYC[�WK[\U	U^V�_NUlµ�¶R·h· ² µ ±�¸ e�Y3t�_3i�[�p*i�[_3[WZ�3WK[\U/��WKe�WZ]^_NU=iJYC[�zº¹xU
b�WK]~��YC]=t�p�Ua�*Y�rh_3p=i�X)YCbcWZ]^_NU=iJYC[�pKz�¹xU»U=]^_3[�pE��_NU=WKp�YCr�¼EWZXZU=p»��]=Y3t½_���YAXK_3�{]EWKb�]EWKp=WZ[\U�_NU=iJYC[¾U^Y�_
�C��YCrh_3�o]EWKb�]EWKp=WZ[\U�_NU=iJYC[¿_N[�e���iJXZWs�CWZ]=p=_�z{¹xU{e�YAWZp�U^V�iJpªY3[»Ua�sY�Ua`Ab�WKpªY3�heh_NU^_�n3[�Y3U^i�ghX�_NU=iJYC[�pª_3[�e
pE��r�p=XZ]=i�b�U^i�YC[�pKz | V�W	Ua�*Y�Y3bcWZ]^_NU=iJYC[�p�X�_3[¿r�W*����]~U^V�WZ]{r�]EYC�3WZ[�e�YÀ�/[)i�[oU=YÁUa�sY�p=��rAvxYCb�WK]^_RU^iJY3[�pKz
Â YC]Ã[�Y3U=i�ghXK_NU^i�YC[�pKnÀU^V�Wsgh]EpEUºpE��rAvaY3bcWZ]^_NU=iJYC[ubcWZ]E��YC]Et�p�_�U=]^_3[�pE��_NU=iJYC[�YC[l_3[liJ[�pEU�_N[�XKWsY3�Ä_���YAXK_3�
Ua`�b�Wl]=WZb�]=WZp=WK[\U=WKe�iJ[�U^V�Wu�JY�X�_N�Meh_NU�_�t�Y�e�WZ��U^Yj_N[-iJ[�pEU�_N[�XKW»Y3�º_��JY�X�_3��Ua`�b�W�]=WZb�]=WZp=WZ[oU=WKe�iJ[
U=V�WÁ�C��YCrh_3��eh_NU�_ut�Y�e�WZ�wz | V�W�pEWKXKY3[�e�p=��r�vaYCb�WK]=_NU^i�YC[¿U^]^_N[�p=�J_NU^WZp*_3[�iJ[�p~U�_3[�XKW�Y3�@_��JY�X�_3��Ua`�b�W
]EWKb�]EWKp=WZ[\U^WKeÅiJ[(U^V�W��C�JY3rh_3�/eh_NU^_0t�Y�e�WZ�/U=Y'_3[�iJ[�p~U�_3[�XZW�Y3��_}�C�JYCr�_3�	Ua`�bcW"ÆHU^V�W�XKYC[\U=]^_3X;U
Ua`�b�W�ÇÁ]=WZb�]=WZp=WZ[oU=WKe¾iJ[-U=V�Wl�C��YCrh_3�@eh_RU�_�t�YAe�WK�wz | V�WKpEW¿p=��r�vaYCb�WK]=_NU^i�YC[�p�_N]=W¿_3��p=Y�bcWZ]E��YC]Et�WZe
i�[�U^V�WÁY3U=V�WK]se�iJ]EWKXZU=iJYC[&z | V�W�XZYC[�XZWKb�U*iJpqU^V�W�p^_3t�W���YC]:p=��r�p=XZ]=iJbAU^iJY3[�pKz | V�WKp=W�_N]=W/U^]^_N[�p=�J_NU^WZe
��]EYCtÈp=��r�pEXK]EiJb�U=iJYC[�p»�Ci��3WK['i�[}U=V�W���YAXK_3�q]=WKb�]=WKpEWK[\U�_RU^iJY3[0��YC]»_-�JY�X�_3�{Ua`�b�W�U^Y�p=��r�p=XK]EiJb�U=iJYC[�p
��YC]s_»�3�JYCrh_N��Ua`Ab�WÁ]EWKb�]EWKpEWK[\U^WZe�i�[�U=V�W��3�JYCrh_N�heh_NU�_ut�Y�e�WZ�wz | V�iJp*i�p:_3�\_3i�[�b�WK]~��YC]=t�WKe�ro`)Ua�sY
pE��rAvaY3bcWZ]^_NU=iJYC[�pZz
¹a[(U^V�Wb�]EWZ��iJYC��p�pEWKX;U^iJY3[(�sW�U^_3�J�NWKe(_3r�YC��U�p=X�V�WKt�_�U=]^_3[�pE��_NU=iJYC['����[�XZU=iJYC[�pZz � `Ér�]EW�_3�oiJ[��
e�Y��/[�U=V�WuU=]^_3[�p=��_RU^iJY3[�����[�XZU^i�YC[-i�[\U^Y)Ua�*YjpE��rAvw����[�XZU=iJYC[�pKnÄ�*Wli�e�WK[\U=i��H`jU=V�W�pEX�V�WKt�_�U^]=_3[�pE��_Rv
U=iJYC[)����[�X;U^iJY3[�b�]EY��Ai�e�WKe�ro`¿U=V�WÁXZYC[\U^]=_3XZU*_3pqU^V�W/����[�X;U^iJY3[��/V�i�X�V�U^]=_3[�pE��_NU=WKpqWZ�3WK[\U�iJ[�pEU�_N[�XKWZp
��]EYCtÊU=V�W�XKY3[oU=]^_3X;U�Ua`�bcW�i�[oU=YliJ[�pEU�_N[�XKWZp�Y3�@U^V�W���YAXK_3��Ua`�b�W�Æ�U=V�W�YCr�pEWK]~�CWK]�Ua`�b�W�Ç*]=WZb�]=WZp=WZ[oU=WKe
i�[�U^V�W»�C��YCrh_3�&eh_NU�_�t�Y�e�WZ�wz | V�iJp/����[�XZU=iJYC[U^V�WK]=W;��YC]=W»]=WZp=YC���CWKp�pEU=]=��X;U^��]=_3�@p=WKt�_3[\U^i�X»V�WZU^WZ]=YNv
�CWZ[�WKi�Ua`Cn\�/V�WZ]=W�_NpqU=V�W�p=WZXKYC[�e�U=]^_3[�pE��_NU=iJYC[u����[�X;U^iJY3[¿]=WKpEYC���3WKpºU^V�W�XKYC[�XZWKb�U=�h_3�heh_RU�_�e�W;gh[�i�U=iJYC[
�J_3[��C�h_N�CW�t�i�p=t�_NU^X�V¾ËÍÌ�Î�ÏCÐNÑÒz
¹xUªiJpÃXKYC[\�CWZ[�iJWZ[\U{U^Y/��iJWZ�(_��\_NU=WZ�*_�`»_3p�XKYC[�p=iJp~U^i�[���YN��Ua�*YÁp=WKb�_3]^_NU=W*t�YAe����JWZpKz | V�Wsgh]EpEU�t�Y�eAv
����W�b�WK]~��YC]=t�p�U^V�W�U^]=_3[�p=�J_NU^i�YC[���]=YCtÓU^V�W��JY�X�_3�ªU=Y�U=V�W��3�JYCrh_N�ºeh_NU�_t�YAe�WZ�q_3[�e¾�Ai�XKW)�CWZ]=p^_An
�/V�i��JW)U^V�W�p=WZXKYC[�e'bcWZ]E��YC]Et�p�U^V�W�U=]^_3[�pE��_NU=iJYC[���]EYCtÔU^V�W��JY�X�_N�{Ua`Ab�W�U=Y�U=V�W��3�JYCrh_N�{XKYC[\U=]^_3X;U
Ua`�b�W�_3[�e}��iJXZW)�3WK]Ep^_�z�¹a[}X�Vh_Nb�U^WZ]�Ð��*W�iJ[\U=]=Y�e���XKWZe¾U=V�W)t�WZe�i�_RU^YC]^ÕR�/]^_3b�bcWZ]�_3]=X�V�i�U^WZXZU^��]=W3z
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ê�ë�ìsí�î�ï�ðZñ=òJóCï�ô3õJò�ñaö�ó3íÄô�÷\ôNñ=ìZø*ô�ö»ð�ôNï�ù�ì*ú=ìZûhô3ü=ôNñ^ìZý¿ô3õJó3ï�÷�ñ=ë�óCúEì*õJò�ï�ìKúZþ�ê�ë�ìsø/ü^ôNû�ûcìZüªÿ�óAý�î�õJì
ñ=ü^ô3ï�úEõ�ôNñ=ìKúºñ^ë�ì�òJï�í�óCüEÿ�ôRñ^òJó3ï�òJï\ñ=ó»ô�ðZóCÿ�ÿ�óCï¿üEìKû�üEìKú=ìZï\ñ�ôNñ=òJóCï�î�ï�ý�ìZü=ú~ñ^ó�óAý�ù\ölñ^ë�ì	í�ìZý�ìKü=ôNñ^ò�óCï��
ø/ë�ò�õJì�ñ^ë�ì»ÿ�ìKý�òJôNñ^ó3ü	ÿ�ó�ý�î�õ�ì�òJú/ü=ìZú=û�óCï�úEòJù�õ�ì�í�ó3ü�üEìKúEóCõ���òJï�÷�úEìKÿ�ô3ï\ñ^òJð�ë�ì;ñ^ìZü=óC÷CìZï�ìKò�ñaöù\öû�ü=ó��
��òJý�òJï�÷)ú=ð�ë�ìKÿ�ô)ñ=ü^ô3ï�úEõ�ôNñ=òJóCïjí�î�ï�ðZñ=òJóCï�úZþ
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(�ò�ñ^ë�ò�ï�ôlý�óCÿ�ô3òJï)�Aôl÷CôNñ^ì;ø	ô�ö�ôNû�ûcìKô3ü=ú	ñ=óló3ñ=ë�ìKü	ìZï\ñ^ò�ñ=òJìZú�ô3ú�ô3ï�ì��CìZïoñ�ðZóCï�ú=î�ÿ�ìZü*ø/ë�ìKïò�ñ	òJú
ëhôNï�ý�õJò�ï�÷¿õJó�ð�ôNõ&ì*�3ìKï\ñ^ú/ñ^ë�ôNñ�ô3ü=ì�û�ô3üEñ/ó3í�ô¿ðKó3ïoñ=ü^ô3ð;ñ/ø/ò�ñ^ëôlí�óCüEìKò�÷Cï�ý�óCÿ�ô3òJï&þ,+MóAðKô3õ&ìZïoñ=ò�ñ=òJìKú
- ì*�CìZï\ñqû�ü=ó�ý�î�ðZìKü=úªóCüªÿ�ìKý�òJôNñ^ó3ü=ú�.�úEìKï�ý¿õ�óAðKô3õoì*�CìZï\ñqòJï�ú~ñ�ô3ï�ðZìKúÃñ^óÁñ=ë�ì*÷\ôRñ^ìZø*ô�ö»í�ó3ü�ñ^ü=ô3ï�úEõ�ôNñ=òJóCï
ô3ï�ý�ñ^ë�ìZï�ñ^ü=ô3ï�úEÿ�ò�ú=ú=ò�óCï�ñ^óÁóNñ^ë�ìZüªý�óCÿ�ô3ò�ï�úKþ0/�õ�óAðKô3õ\ì*�3ìKï\ñqòJúMñ=ü^ô3ï�úEõ�ôNñ=ìKýlò�ï\ñ^ó/ñ^ë�ìs÷CõJóCù�ô3õ\ýhôNñ^ô
ÿ�óAý�ìKõªù\ö�ñ=ë�ìlø/ü^ôNû�ûcìZü�ô3ï�ý�ò�ïoñ=ójñ^ë�ì¿ðZóCï\ñ^ü=ô3ðZñ�ñaö�û�ì�ù\ö�ñ^ë�ì¿ÿ�ìKý�òJôNñ^ó3ü1�&î�ú=òJï�÷jñ^ë�ì¿úEð�ë�ìKÿ�ô
ñ=ü^ô3ï�úEõ�ôNñ=òJóCï�í�î�ï�ðZñ=òJóCï�óNíÃñ=ë�ì�ðKó3ïoñ=ü^ô3ð;ñ���ù�ìZí�ó3ü=ì�ù�ìKòJï�÷lú=ìZïoñ/ñ=ó¿ó3ñ^ë�ìZü�ý�óCÿ�ô3òJï�úsñ�ô�2�ò�ï�÷lûhôNüEñ/òJï
ñ=ë�ì�ðKóCï\ñ^ü=ô3ðZñKþ3/Áú=úEî�ÿ�òJï�÷�ý�óCÿ�ô3òJï54¯ò�ú�ûhô3ü~ñ�óNí{ô¿ðKó3ïoñ=ü^ô3ð;ñ/ø*ìuú^ô�ö�6

7 ôNñ=ìZø*ô�ö98;:�ó3í�ý�óCÿ�ô3ò�ï<4 ø/ò�ñ^ë�ô¿ðKóCï\ñ=ü^ô3ð;ñ�=
:?>}ûcìZüEí�óCüEÿ�ú	ñ=ë�ì�í�î�ï�ðZñ=òJóCï�úA@CB�D
@�EF6HG�:JI K�í�óCü»ô3õJõºò�ï�úEñ^ô3ï�ðKìZúLG�:5óNí	ñaö�ûcìNM):H��ø/ë�ìZü=ìO@CBP6QG�:JI G�:"R�ô3ï�ý
@�ES6�G�:"RTI KU��ø/ò�ñ=ëVG�:WRlü=ìZû�ü=ìZú=ìZïoñ=òJï�÷�ô3õ�õªòJï�úEñ�ôNï�ðKìZúuóNí:ñ=ë�ì)õJó�ð�ô3õÃñaö�ûcìSMX:'òJï
ñ=ë�ìu÷CõJóCù�ô3õ�ýhôNñ^ô�ÿ�ó�ý�ìKõ@ô3ï�ý9K"üEìKû�üEìKú=ìZï\ñ^òJï�÷jô3õ�õ�òJï�ú~ñ�ô3ï�ðKìuó3íªñ=ë�ì�ðKóCï\ñ^ü=ô3ðZñ�ñaö�ûcì
Y ó3íªðKóCï\ñ^ü=ô3ðZñZ=
:?>ºþ

/�ú=ú=î�ÿ�ò�ï�÷lñ^ë�ì�õ�óAðKô3õ�ý�óCÿ�ô3òJï�ñ�ô[2oòJï�÷¿ûhô3üEñ	òJï�ñ=ë�ì�ðKóCï\ñ=ü^ô3ð;ñ/ëhô3ú	û�üEó'�Aò�ý�ìKý�ô3ï�ó3ù�ú=ìZü\�CìZü�í�î�ï�ð��
ñ=òJóCïÉí�óCülñ=ë�ìðKóCï\ñ^ü=ô3ðZñ)ñaö�û�ì[�*ì��CìZïoñ=ú�ðZóCÿ�òJï�÷�í�üEóCÿ ô�í�óCü=ìZòJ÷CïÉý�óCÿ�ôNòJï"ô3üEü=ò��3ìôNñ¿ñ^ë�ì�õ�óAðKô3õ
÷\ôRñ^ìZø*ô�ö ôNújô3ï ò�ï�úEñ^ô3ï�ðZì-ó3í�ñ=ë�ì-ðZóCï\ñ^ü=ô3ðZñ�ñaöAû�ì3þ#ê�ë�òJú�ðKóCï\ñ=ü^ô3ð;ñ�ñaö�ûcì-òJú)ñ^ü^ôNï�ú=õJôNñ^ìZý òJï\ñ^ó
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(}ìlï�ó3ñ=ì»ñ=ëhôNñ�í�óCüÁôgk*l[m!npoqkqrWs�í�î�ï�ð;ñ^ò�óCïV@tEÁó3íºðKó3ïoñ=ü^ô3ð;ñh=
:?>'øsìlð�ô3ï-ð�ë�óAó3ú=ìTbcBauwv@�E�ú=ó�ñ^ëhôNñ
G e: uxG�:�þ
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ÐTÑNÖJÆ�ÓBÜ©ÊiÍBÐjÆ�Ñ¬ÎwÊ"Ï©Ê"ËTÓBÈ�ÊiÔNä¬Ø}ÈPÙ[Æ�Ü�È¢ÊiÑåÐjÏ<ÏBÌLÈ£Æ"ÖVÐTÜ©ÒbÆ�Ó<ÍRÊ"ÑLÙPÈ"Þåô�È¢Ê"ËTÏBÆ�Ê"ÓBà"ÌLÈ[ÔåÍBÎwÊiÍ©ÐTÍ�ÐjÏ
ÌLÑNËjÐj×iÈ[Ëoä�ÍRÎLÊiÍ�Ê-ÏBÐTÑLà�ËjÈ�Ï<Í�ÊiÑLÔwÊ"Ó<Ô Û ÐTËjËNÈPÜ©ÈPÓBà�È�ÖJÆ"Ó�ÈPÉ"È[Ñ�Í�ØLÊ"ÏBÈPÔ©Ü�ÐjÔLÔNËjÈ Û Ê"Ó<È�Ù[Æ�Ü�Ü�ÌLÑNÐjÙ�Ê ÍRÐjÆ"Ñ�Þ
ò�ÊiÏBÈ[Ô�Æ�Ñ�ÍBÎLÈ[Ï<È�Ê"Ó<à�ÌLÜ�È[Ñ�ÍRÏ Û È]ÒLÓ<Æ�ÒbÆ�ÏBÈPÔ¢Ê©ÒLÊ"ÓRÊ"ÔNÐjà�ÜùÊ"ÑLÔ¢ÊiÑ�Ê"Ó<Ù�ÎLÐTÍBÈ[Ù�ÍRÌLÓ<È]ØwÊiÏBÈ[Ô�Æ�Ñ�ÍBÎLÐjÏ
ÒwÊiÓRÊ"ÔLÐTà�Ü÷ÖJÆ"ÓgËjÐjÑN×aÐTÑLà0ÎLÈ�ÍRÈ[Ó<Æ�à�ÈPÑLÈ[Æ�ÌNÏ1È�É�È[Ñ�Í>ß_ØwÊ"Ï<È[Ô¢ÒNËÊiÍ<ÖJÆ�ÓBÜ�Ï[Þ
ú_Ñ]Ù�ÎwÊ"ÒNÍBÈ[Ó û Û ÈsÔLÈ[Ï<Ù[Ó<ÐjØbÈ[Ô�È'øDÐjÏ<ÍBÐjÑLà+Ü�ÐjÔLÔNËjÈ Û Ê"Ó<È&ÒLËÊiÍ<ÖJÆ�ÓBÜ�Ï[Õ�ÎNÐjà�ÎLËTÐjà�Î�ÍBÐjÑLà�ÍRÎLÈsÐjÜ�ÒbÆ�Ó<ÍRÊ"ÑLÙ[È¯Æ"Ö
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