
���������
	 � ������
����
�����������
� ������� � !����#"$�%���&�

')()*,+.-0/,1$2436587:9;36(4<
=�>@?BAC? <ED ? 3 =BF4FHG

I�J$KMLONQP@R@STKOU:NVJ

WYX�Z\[ X#]_^a`bZ;c�dfea]hgjiC[#k:^&l4mTk$Z\[ kniC[#]_oYk:^bX p0k:qBrag_p;[ ksputv[�kw^CoB]_[#pu^ax�kw^CXyZ6^zi�d{pu^zc|XfZ\^BX gh}@k:qBrzZ\^zi@putv[
eap;[ ]_~wpu^zc{����eak@�zk:g�i�p6�$d�p�c�x�p;g_pu`;}�d�pYp;[fiC]h^zZ\X#k6cQX#ea]jc�k:qBraghpu[fZ6X ]hpu^&l�Z\g_ghp6m%]_^a`�k6Z;d�e�`uk:^vk:[fZ6X ]_p;^
X p�c|XfZ\[#X
]hXfc�k:qBrag_p;[fZ\X#]_p;^�Z6XQX#eak@��[ pu^BX ]hk:[�p6�sX evk�ra[#k:oB]_put�c�`;k:^ak:[�Z\X#]_pu^����OpYc|x�pughpu`;}�c�X [#]_�Yk6cnZ
��ta^zivZ\x�k:^BXfZ6g%dfeapu[�i�]h^�Z6g_g%p6��tzc��%mTk
Z6[ k�c�X [#tzdf��m%]hX e�X#eak0k:^ap;[ x�]hX�}@p6��X evk
ta^a]hoYk:[fc|k0Z\^�i�Z\[#k
eBtaxV�vg_k6i
�B}@puta[�ragjZ;d�k�m%]hX ea]h^�]hX:�b��X�X evk0c Z6x�kVX#]_x�k�m�k0Z6[ k�kwx�rzp\mTk:[ k�i
m%]_X e�puta[�Z\�a]hg_]_X|}@X#p
pu�vXfZ\]h^bZ\^zc|m�k:[�c,X p ��tv^ziaZ\xnk:^CX�Z\g)¡Ytak6c�X#]_p;^zc,p6��X eak¢tv^a]_oYk:[�c�kY�¤£�k:k:[#]_^a`��zZ;d��$X psX#eak¢k6Z6[ gh}sta^a]_oYkw[fc�k
Z\^�i�X�Z\�B]_^a`0Z0c|^zZ\rzc|eapuX�iCpYk�c¥xnpu[ k�X ezZ6^�ghk:Xytzc¢x�k6Zuc|ta[ k�d�p�c�x�p;g_p;`u]jdwZ\g�rzZ\[�Z\x�k:X#k:[fc{l4]_Xyk:^a[#]jdfeak6c
tzcyZ\^zi0c#Z\X ]�c¦�zk�c§Z ��ta^ziaZ6x�k:^BXfZ6g&iCk6c|]_[#k¢]_^bZ\ghg&p\�¤tzc��

�Opurzk:[#^a]jd{tzc§Z6X§X#eak��zk:`u]h^a^a]_^v`Vp6�OX eak�¨�kw^zZ\]�c c Z6^zd�k�c�kwX§]h^QxnpuX ]hpu^bZ ��ta^ziaZ6x�k:^BXfZ\g�d�e�Z\^a`;k�]h^
putv[%ta^ziCk:[�c�X�Z\^ziC]h^a`sp\�¤putv[�rag�Zud�k¢]h^�X evk¢ta^a]hoYk:[fc|k¢�C}$c|eap6m%]_^a`sX#eak�©OZ\[ X#ebd�]_[�d�g_k6c�X eak�c|ta^&�T�HpBivZ�}�l
d�p�c�x�p;g_pu`;]jc|Xfc�Z\[#k�Z6gjc�p�c�k:X#X ]h^a`0]_^ªx�puX#]_pu^ªZV��ta^�iaZ\x�kw^CX�Z\gOdfezZ\^v`uk$�C}ªc|eap6m%]_^a`bX ezZ6X�X#eak$x0Z\X#X k:[
m�k��C^vp\m«Z6�¬p;taX:l&X#eak$c�X#tC­�X e�Z\X¢x0Z6�Yk6c�tar@X#eak$c�ta^�l&©OZ\[ X#e&l&Z6^zi�kwoYk:^0puta[�c�k:ghoYk6c�lzpu^agh}@Z;d:d�putv^CX�c
��pu[�Zsc�x�Z\g_gz��[fZ;d�X ]hpu^&larzk:[#ezZ\rzcyZuc%g_]hX X#g_k�Zuc�®:¯sr¬kw[fd�k:^BX:lBp\�OX#eak�x0Zuc#c,p6�Ota^a]hoYk:[fc|kY�

�OpYc|x�pughpu`;}QX#pBiaZ:}
]�c§Z6X¢Z�d{[ pYc#c�[#pYZuivc¥m%evk:[ k�X evk:pu[#}
Z6^zi
k:qBrzk:[ ]hx�k:^BX�Z6[ k�d�pux�]h^a`sX p;`uk:X#eak:[w�
�¢c|X [ p;raeB}ac|]jd�]�c�XfcyZ\[#ks^zZ\[#[ p6m%]_^v`Q]h^
p;^@X eak$°§tv�a�ag_k�d�pu^�c�XfZ6^CXwl4X evks[fZ\X#ksp\�Tk:qBrzZ\^�c�]_p;^@p\�TX evksta^a]²±
oYk:[�c�kY�¤��eak:pu[#]jc|Xfc,e�Z�oYk�iCk:oYkwg_purzk6i$Z c|XfZ6^ziaZ\[�i0d�pYc|x�pughpu`u]�d:Z\gzx�pBiBk:gC��pu[TX eak�pu[ ]h`u]h^�p\�¤c|X [ t�d�X ta[#k§]h^
X evk¢ta^a]hoYk:[fc|kY�M��eakw}VezZ:oYk�Z\g�c�p$c�evp\m%^0X#ezZ\X%X#eak¢�Yk:}sX#psta^ziCk:[�c�X�Z\^ziC]h^a`sX evk¢ta^a]hoYk:[fc|k§]�c�d�p;^CX�Z\]_^vk6i
]_^�X eaknd�pYc|x�]jd xn]jd�[#p\m³Z:oYk �zZ;d��B`u[#puta^ziª[fZuiB]jZ\X#]_p;^&lMX eakn[ k:gh]jd [fZ;iC]jZ6X ]hpu^Ep6�yX eak0´�]h`b´%Z\^a`vlMx�puX#]²±
o;Z\X#]_^a`@k:qBrzk:[ ]hx�k:^BXfZ6g_]jc|Xfc§X#p@�ata]hgji�k:oYkw[�xnpu[ knc�kw^zc�]hX ]_oYk$k:qBrzk:[ ]hx�k:^BXfc��b��ea[#puta`;e�c�X#tziC]hk6c�p6�¢X#eak
x�]�d�[ p6m%Z:oYky�zZudf�B`u[ p;ta^zi4l)X eak:p;[ ]�c�XfcyZ\^�i
k:qCrzk:[#]_x�kw^CX�Z\g_]hc|Xfc�Z6[ k�pu^@X evksd�tzc|r
p6��X#k6c�X#]_^a`$[ ]h`up;[ put�c�g_}
X evk$c�XfZ6^ziaZ6[fi�x�pBiBk:gOZ\^�i�iCkwX k:[#x�]_^a]h^a`sra[#k6d�]jc|kso;Z\g_tvk6c¢p\�yd{pYc�xnpug_p;`u]�d:Z\g�rzZ\[�Z\x�kwX k:[�c�l4m%ea]�d�e@m%]hg_g
c�pYp;^EX kwg_gMtzc¢X#eak�Z6`uk$p\�yX#eaksta^a]hoYk:[fc|kYl4m%eak:X#eak:[�]_X�m%]_g_g¤k:qCr�Z\^zi
��pu[#k:oYk:[¢p;[sd�ghpYc�ks]h^�tvr¬p;^E]_X�c�k:gµ�#l
Z\^�iQeap6m�xVtzdfe�x0Z;c cO]jc�]_^bZ ��pu[#x�c�X#]_g_g)ta^a�B^ap6m%^
X#psraeC}vc�]�d�]jc|Xfc{�

��eak�d�pYc|x�]jd¢x�]�d�[ p6m%Z:oYky�zZudf�B`u[ p;ta^zi
raevpuX p;^zcs¶·rzZ6[ X#]jd�ghk6c�p6�Og_]h`ueBX�¸TX [�Z�oYkwg&X p�tzc%��[ pux¹Z;d�[ p�c c
X evksta^a]_oYkw[fc�k�lC��[ puxºZVX ]hx�k�m%eak:^@X#eaksta^a]hoYk:[fc|k�m³Zuc¢]_^b]_X�c§]_^C�»Z6^zd�}Ylzg_k�c c§X#ezZ\^ªZ�X kw^C±8X#eaput�c Z\^�iCX e
p\�y]hXfc¢ra[#k6c�k:^BX�Z6`ukY�
WYx�Z\g_g¼iC]²­)k:[#k:^zd�k6c{l&p\�%p;[fiCkw[sZV��k:m�eBta^ziB[ k6i½±»X evputzc#Z\^ziCX#ezc�lO]_^ªX evkV]h^CX#k:^zc�]hX|}
p\�TX#eaksx�]jd{[ p6m%Z:oYk¢�zZ;d��B`u[#puta^�i@d:Z\[#[ }
]h^C��pu[#x0Z\X#]_p;^@Z\�zp;taX�X eak$c|X [ t�d�X ta[#k p6��X#eaks]_^B�»Z\^BX¢ta^a]hoYk:[fc|kY�
��eakbra[ p;r¬kw[ X ]hk6c p\��X#eakbd�pYc|x�]jdVxn]jd�[#p\m³Z:oYkV�zZ;d��B`u[#puta^�i�Z\g�c�pªx0Z\�Ykn]_X$Z\^�]h^zd�[#k6iC]_�vg_k$�zZudf�Cgh]_`;eCX
m%]_X#eEm%ea]�d�eªX p@k:qBraghpu[ k$X evk�ta^a]hoYk:[fc|kY��]hX ]jc�c�X#[ pu^v`alOk:oYk:^ª}Yputa[�[fZuiB]_p@dwZ\^Era]�d��@]hX tar�lOZ\^ziE]_X�]�c
k:qBX [�Z\pu[�iC]_^�Z\[ }@]�c�p;X [ p;ra]jd;�V¾·�³}Yputa[�k:}Yk6cym�k:[#k$c�k:^zc|]_X#]_oYk X#p
x�]�d�[ p6m³Z�oYk�[�ZuiC]�Z\X ]hpu^&l&}Yp;t�mTputag�i�c|k:k
Z�ta^a]µ��pu[ x¹`ughp\m«]_^ªZ6g_gOiC]h[ k6d{X ]_p;^zc���°§p6m�k:oYk:[wlu¿ t�c�X�Zuc¢X evk$c�XfZ6]_^ak�i�`;gjZuc#c¢p\�yZ0d:Z6X eak�iC[fZ6g,m%]h^ziCp6m
d�[#k6Z\X#k6c�Zy�¬k�Z\taX#]²��tagviC]jc|ragjZ:}¢p6��d�pughpu[¤Z\^zisc|ezZ\rzk���[ p;xÀZyd�puxnx�pu^��zZ;d��Bg_]h`ueBX:l:gjZ6[ `;k%c dwZ\g_k³c�X#[ tzd�X#ta[ k�c
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]_^bX eak�ta^a]hoYk:[fc|k Z6g_X#k:[§X#eak ]h^CX#k:^zc|]_X|}0Z\^�i@c�rzk6d�X#[ tax�p\�¼X eaksx�]�d�[ p6m³Z�oYky�zZ;d��B`u[#puta^zi)�¢��eak�[ k6c|tag_X�c
d:Z6^ �zkyc�X#ta^a^a]h^a`¢Z6^zi4lYx�p;[ k:p6oYk:[wl�x$tzd�e¥d:Z\^��¬k%ghk6Z\[#^ak6i�Z\�zp;taXOX eakTta^a]_oYkw[fc�kM��[#pux«iCk:X�Z\]_ghk6i�c�X#tziC]_k�c
p\�TX#eak$iC]jc|ragjZ:}Y�yÁOputa[yx�]jd{[ p6m%Z:oYk¢k:}Yk�c�lzeap6m�k:oYk:[wlam�p;tagji
ezZ:oYk�X p��zksoYk:[#}0c�k:^�c�]_X#]_oYk�X p0c|k:k ]hX:l)Zuc
X evk�iC]jc|ragjZ:}$ezZuc�oYkw[ }sg_]hX X#g_k�d�pu^BX [�Zuc�XwlCm%]hX e�p;^ag_}0Z�X k:^BX enp\�¼Z r¬kw[fd�k:^BXOpu[%ghk6c cTiCk:oB]jZ\X#]_p;^V��[ p;xÂX#eak
ta^a]µ��pu[#x�`ughp\m�p\�¼X eak��zZ;d��B`u[#puta^zi)�

Ã }�d�pughgjZ6�¬p;[fZ6X pu[�c�Z\^�i�¾��ata]hg_XnZ�c|k:^zc|]_X ]hoYkbc�}vc�X kwxÄX pE]hx0Z\`;k0X eak�iC]jc|ragjZ:}�d�[#k6Z\X#k6i��B}EX#eak
rzZ;c c Z6`uk@p6��X eakbd�p�c�x�]�dVx�]�d�[ p6m%Z:oYk$�zZudf�B`u[ p;ta^zi�[fZuiB]jZ\X#]_p;^�X ev[ putv`ue�X#eak
`�Zuc$d�pu^BXfZ6]_^ak�i�m%]_X#ea]_^
d�ghtzc�X#k:[fcVp6��`YZ\g�Z\qB]_k6c{����evk@k�­)k6d�X�]�cV�C^vp\m%^.Zuc$X eakEWYtv^C}BZ6k:oÆÅzk:g»ÇÈiCp6oB]jdfeEk�­)k6d�X�Z���X kw[�X eak@X|mTp
¨%tzc c|]jZ\^�Z;c�X#[ purveC}vc�]�d�]jc|Xfcsm%eapEra[#k6iC]jd{X k6iE]_X$]_^�®wÉ½Ê6ËB�ÍÌ¢c�]h^a`ªX eakbr¬p6mTk:[���tagyX k�d�ea^v]j¡Ytak�p\��[�ZuiC]hp
]_^BX kw[���k:[#pux�k:X#[ }Yl6putv[¢c|}ac|X k:xÎezZucyZ\ghg_p6m�k�iVtzc�X p$x0Z6�YkYl\��pu[yX evk§�z[fc|X§X#]_x�k�lYiCk:X�Z\]_ghk6iV]hx0Z\`;k6c,p6�MX#eak
k�­)k6d�Xw��Ï�]hX e0X eak�c�k¢]hx0Z\`;k6c,mTk�Z\[#k�Z\�aghk�X psx�k6Z;c�ta[#k¢iB]jc�X�Z\^zd{k6c�X p$d�ghtzc�X#k:[fc{lBZ\^zi0X eak:[#k���pu[#k¢pu�vXfZ\]h^
Z�d�puxnrag_k:X#k:g_}�]_^ziCkwr¬kw^ziCk:^BXMx�k6Z;c�ta[#k%p\�H°§ta�a�aghkyd�pu^�c�XfZ6^CXwlYtzc�]h^a`�Z¥X#k6dfea^a]j¡Ytak%�zZ;c�k6i$c�p;g_k:gh} p;^VX#eak
raeB}ac|]jd:c�p6�OX evk d{g_tzc|X k:[%`�Zuc��¢Ðyta[�WYta^B}BZ\k:obÅzk:g8ÇÑiCp6oC]�d�e$k�­)k6d�XyiaZ6XfZ�Z6gjc|p�Z6g_g_p6m�tzc%X p$k6c�X#]_x0Z6X k¢X#eak
[fZ6X ]hp�p\�Op;[fiC]h^zZ\[#}
x0Z6X X#k:[%X p$X eak�X p;XfZ\g¤x0Zuc#c�p6�TZV`YZ6gjZ6qC}�d�g_tzc|X k:[w�§�Opux$�a]h^ak6i�m%]_X#e
[ k�c�taghXfc���[ pux
ra[#]_x�p;[fiC]�Z\gz^Ct�d�g_k:p�c�}B^CX#eak6c|]jcMd:Z6gjd�tvgjZ\X#]_p;^zc�Z6^zi�k:g_k:xnk:^CX�Z\gvZ\�atv^ziaZ\^�d�k�x�k6Zuc|ta[ kwx�k:^BXfc�l6putv[%[ k6c|tag_X�c
Z\ghg_p6mÎZ\^�k6c|X ]hx0Z\X#kVp6�¢X#eak�x0Z;c c iBk:^zc�]hX|}�p6�¢X#eak�ta^a]hoYk:[fc|kY�@��eaknx0Zuc#csiCk:^zc|]_X|}@m�kV��^ziE]jc d{g_pYc|k
X p0X#eak�d{[ ]_X#]jd:Z6g�o;Z6g_tak$m%ea]jdfe@x0Z6[ �vc§X eak$X [�Z\^zc|]_X#]_pu^ª�zk:X|m�k:kw^ªZ�tv^a]_oYk:[�c�ksm%ea]�d�e@kwqCrzZ6^ziac§��pu[#k:oYk:[
Z\^�iQpu^vk m%ea]�d�e0k:oYk:^BX t�Z\g_gh}sm%]_ghg&d�p;g_gjZ6rzc�k�tarzp;^@]_Xfc|k:g²�¤iBtak X#pVX#eak�`u[fZ:oB]_X�Z\X ]hpu^zZ6gMZ6X X#[fZud{X ]_p;^0p\�OX#eak
x0Z6X X kw[:�

WYp§�»Z6[:lYm�kTezZ:oYk�gh]_x�]hX k6i§p;ta[�WYtv^C}BZ6k:osÅzk:g8ÇÑiCp6oC]�d�e¢k{­4k�d�XMpu��c�k:[#ouZ6X ]hpu^zc�X#p6m%Z\[�iÒ�B^ap6m%^$d�ghtzc�X#k:[fc
p\�¼`YZ\g�Z\qB]_k6c{�y°§p6m�k:oYk:[wlCmTk m%]jc|e
X#p�k:qBrag_p;]_XyZÒ��k6Z6X ta[#k�p\�TX eak�k�­)k6d�X%X#ezZ\X¢]�c�]hx�x�k{^zc�kwg_}srzp6m�k:[|��tag8Ó
X evk¢c|X [ kw^a`uX#eVp6��X eakypu�zc|k:[ oYk�i k�­)k6d�XO]jcM]_^�iCk:rzk:^ziCkw^CXMp6��X eak�iC]�c�XfZ6^zd�k%X#p X evk¢d�ghtzc�X#k:[:����eak�k�­)k6d�XM]�c
X evk:[ k���p;[ k�Zsta^a]�¡½tvk¢ra[ p;�zk p\�¼X eak�iB]jc�X�Z\^BX§tv^a]_oYk:[�c�k�Z\^zi)l¬]h^�ra[ ]h^zd�]hrag_kYlBd:Z6^
�zk�tzc�k�i�X#pVrvgjZud{k§�z[ x
pu��c�k:[#ouZ6X ]hpu^zZ6gOd�pu^�c�X [�Z\]h^CX�c�p;^@X eak�k:oYpughtaX ]hpu^0p\�Tc|X [#tzd�X tv[ k ]h^
X#eak ta^v]_oYk:[�c�kY�%�Ota[ [#k:^BX g_}�laeap6m�k:oYk:[wl
]_X�XfZ\�Yk�c¢c�k:oYkw[fZ\g¤iaZ:}vc§X p0pu�vXfZ\]h^EZnd�g_k6Z6[¢]_x�Z\`uk�p\�TX evksk�­)k6d�X¢X#p\m³Z\[�i�ZV[#]jdfeªd�g_t�c�X kw[§p6�%`YZ6gjZ6qC]hk6c��
´�}@]_xnra[ p6oB]_^a`$puta[�]_^zc|X [#tax�k:^BX:lzm�k$ragjZ6^�X#p@iCk�d�[ k6Z;c�k$X ea]�c¢X ]_xnk �B}@x�pu[#ksX ezZ6^EZ��»Zud�X#pu[ p6�%X#k:^
Z\^�iQ�zk:`u]h^bZÒX#eapu[#puta`;e@k:qCrvg_pu[�Z\X#]_pu^0p6�MX#eak�iC]jc|XfZ\^BX%ta^a]hoYk:[fc|kY�

´%Zuc|k6iVp;^QX#eak�c|tzd:d�k6c#c,p6��puta[¢WYtv^C}BZ6k:o�Åzk:g8ÇÑiCp6oC]�d�esk{­4k�d�X�]hx0Z\`;]_^a`�c�}vc�X#k:x@lux$}$d�p;g_gjZ6�zpu[fZ6X p;[fc
Z\^�i
¾,e�Z�oYk��zk:`;ta^@ZsxVt�d�e�xnpu[ k¥Z\x$�a]_X#]_put�c,k:qBrzk:[ ]hx�k:^BX:�&Ï�k�rag�Z\^bX p$XfZ\�Yk�Z$iCk:X�Z\]_ghk6i�c|^zZ\rzc|eapuX
p\�TX#eak k6Z6[ gh}Qtv^a]_oYk:[�c�kY�³¾%Z\xÔmTpu[#�C]h^a`Vm%]hX e�d�pughgjZ\�zp;[fZ\X#pu[�c�Z6X¢X evksÌ§^a]hoYk:[fc|]_X|}$p\�%�Oea]�d:Z\`;pbZ\^zi@Z6X
�TZ\ghX k6dfe�X#ps�ata]_g�iVZ r�Z\]_[%p6�¤iCk6iC]�d:Z\X#k6iV]h^CX#k:[���k:[#pux�kwX k:[�c�X ps]hx0Z\`;k§X#eak�c�x�Z\g_gz]h^CX#k:^zc�]hX|}siC]µ­4kw[ k:^zd{k6c�l
p\�yp;[fiCkw[ Z���k:m�eBta^ziB[ k6i½±»X evputzc#Z\^ziCX#ezc�lM]h^�X#eaknd�pYc|x�]jd x�]�d�[ p6m³Z�oYk��zZ;d��B`u[#puta^�i�[fZ;iC]jZ6X ]_p;^E]_X�c�k:gµ�#�
´�k6d:Z6tzc�kTX ea]�cMc�x�Z\g_gvZ\^v]jc�p;X [#purB} ]_^sX#eak%�zZ;d��B`u[#puta^zi [�ZuiC]�Z\X#]_pu^$ra[#p\oB]jiBk6cHX#eak%�Yk:}�X p�ta^ziCk:[�c�X�Z\^ziC]h^a`
X evk
pu[#]_`;]_^�Z6^zi�k:oYp;g_taX#]_pu^�p6�sc|X [#tzd�X tv[ k
]h^�X#eak
ta^v]_oYk:[�c�kYlOX eak�c�k
^vk:m�]_^�c�X [#tax�k:^BXfc m%]hg_g%p;r¬kw^�Z
^ak:mÕm%]_^ziCp6m�p;^�X#eak0ta^a]_oYkw[fc�k��EÏ�ea]_ghkQX#eak0]_^zc|X [#tax�k:^BXfc�Z\[ k�iCk6c|]_`u^vk6i�X#p�ra[#p6oC]�iCk0Z\^�c�m�kw[fcVX#p
c�p;x�k p6�TX eak�x�pYc|X§ra[#k6c c|]_^a`�¡½tak�c�X ]hpu^zcy]_^
xnpBiCk:[ ^�d�pYc|x�pughpu`;}Yl¬mTks[ k6d{pu`u^v]_~:k�X e�Z\X�iC]jc#d�p6oYk:[ ]hk6c,]h^
Zuc|X [#puraeB}ac|]jd:c�Z\[#k0iC[ ]hoYk:^ª�C}@^akwmÀX k6dfea^a]�¡½tak�c¢Z\^ziE]h^zc�X#[ tax�kw^CX�Z\X ]hpu^&�$Ï�k$��tag_gh}
k:qBrzk6d�X�X eakn^ak:m
m%]_^�iCp6m�p;^sX eakTta^a]hoYk:[fc|k�purzk:^vk6i �C}�X#eak6c�kT]_^zc|X [#tax�k:^BXfc4m%]hg_gBra[ p6oB]jiCkO�»Zuc d{]_^zZ6X ]_^v`�Z\^zi tv^ak:qBr¬k�d�X k6i
oB]_k:myc{�
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��eakbk6Z\[#g_}Eta^v]_oYk:[�c�k�m³ZucVx$tzdfeEc|]_x�raghk:[ X#ezZ\^�]_Xs]�cÒX#pBiaZ:}Y��ÁOk:X:lM��[ p;x X eak6c|k0[ k:g�Z\X ]hoYk:g_}ªc|]_x�rvg_k
�zk:`u]h^a^a]h^a`YcyZ\[#pYc�k�X eak�o;Zuc|X§x$taghX ]_X#tziCk%p6�Td�puxnrag_k:qsrveak:^ap;x�k:^zZ�ra[ k6c|k:^BX%X pBiaZ:}Y�
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Ì¢c|]_^a`$k:oYk:[Tx�pu[#k�rzp6m�kw[���tag&X#k:g_k6c#d�purzk6c%Z;c�X#[ pu^vpux�k:[�c�e�Z�oYk�k:qBraghpu[ k�iQiBk:k:r
]h^CX#psX eak�ta^a]hoYk:[fc|kYl
g_pYp;�C]h^a`%�»Z\[&�zZ;d��¢]h^�X ]_xnkY�4��evk:}¢ezZ:oYkTc�eap6m%^�X e�Z\X�X eakOta^a]hoYk:[fc|kM]jc4kwqCrzZ6^ziC]h^a`al6m%]_X#e�`�Z\g�Z\qB]_k6c¬àz}B]_^v`
Z\r�Z\[ Xy��[ pux¹k6Zudfe
p;X eakw[¢m%]_X#e@Z�c|r¬kwk6i
ra[ p;rzpu[ X#]_p;^zZ\gOX p$X evk:]_[�c�k:r�Z\[fZ6X ]hpu^&����eak$°yta�a�aghksd�p;^zc�X�Z\^BX
]jcyX eaks[�Z\X ]hp0p\�%X#eaks[ k�d�k6c c|]_p;^zZ\gOc|rzk:k6i@p\�³Z�`YZ\g�Z\qB}@X p0]_X�c¢iC]�c�XfZ6^zd�k ��[#puxÔt�c��$©MqCrzk:[#]_x�k:^BXfc�e�Z�oYk
c�evp\m%^�X e�Z\X�X#eakª°§ta�a�vg_k@d{pu^zc|XfZ\^BX0]jc�Zª`ug_p;�zZ\g¥d�pu^zc|XfZ6^CXw� Z6g_g¢`�Z\gjZ6qC]hk6c�c|ezZ\[#k@X eakªc#Z\x�kbg_]_^vk6Z\[
[ kwgjZ\X#]_p;^zc�ea]hr0�¬kwX�mTk:k:^0X evk:]_[%[#k6d�k6c#c�]_p;^zZ\g&oYkwg_pBd�]hX�}nZ\^�i
iC]�c�XfZ6^zd�kY�T��eak�k:qaZ;d�X%o;Z\ghtak p6�MX#eaks°§tv�a�ag_k
d�p;^zc�X�Z\^BXs]jcsiC]µá0d�tvg_X�X pªiCkwX k:[#x�]_^ak��0£¼[#k6d�]�c�k�[#k6d�k6c#c�]_p;^zZ\gToYk:g_pBd{]_X ]hk6c�Z\[#k�x�k6Z;c�ta[#k6i�k6Z;c�]_gh}�t�c�]_^v`
c�rzk6d{X [ p�c d�p;ra]jdwZ\g_gh}�iCkwX k:[#x�]_^ak�iEâ§purvrag_k:[bc|ea]²��X�c�l§�vtaX0Zuc|X [#pu^ap;x�]jd:Z6g�iC]�c�XfZ6^zd�k6cnZ\[ k@rv[ pu�vg_k:x0Z6X ]�dul
k6c|r¬k�d�]jZ6g_g_}¢��p;[�iB]jc�X�Z\^BXOpu�B¿ k6d�X�c��¤ã§k:oYk:[#X eak:ghk6c c{l\X#eaky°§ta�v�ag_kyd�p;^zc�X�Z\^BXO]jcM^ap6m��B^ap6m%^VX#p�g_]_k%[#puta`;eag_}
]_^0X#eak�[fZ\^v`uksä;¯�±³å;äÒ�Bx0c�ævç�è Ã r)d½�Oé¢^ap6m%]h^a`VX#eak�k:qBrzZ\^zc|]_p;^Q[�Z\X#kYlzZuc|X [ p;^apuxnk:[fc%d:Z6^
ra[#k6iC]�d�X�X#eak
X ]hx�k m%evk:^�X#eaksk:qBrzZ\^�c�]_p;^Ec|XfZ6[ X k�i4�$��ea]jc¢X ]hx�k ]�c¢c�]hx�ragh}QX#eaks]_^BoYk:[�c�ksp\�³X eak$°yta�a�aghk$d�pu^zc|XfZ6^CXw�
ê pu[�ë;äV�Bx0c æaç è Ã r)dul�®\ì�°�k6¡½t�Z\gjc�®:ä��a]hg_gh]_pu^0}Yk6Z6[fc{�¢�¢d:d{puta^BX ]h^a` ��pu[¢X#eak `;[fZ;iCtzZ\gTc|g_p6m%]_^a`$p\�TX#eak
k:qBrzZ\^�c�]_p;^ªiCtaksX#eaks`u[�Z�oB]_X�Z\X#]_pu^�Z\g¤Z\X X#[fZ;d�X ]hpu^ªp\�TX eak�x0Z\X#X k:[wl¬`;]_oYk6cyZ\^ªZ6rara[#p\qB]_x�Z\X k�Z\`;k ��pu[¢X#eak
ta^a]hoYk:[fc|k¢p\��®:¯s�a]_ghg_]_p;^�}Yk6Z6[fc��

Ï�ezZ6X m�p;tagji@m�knc�kwkV]µ�%m�kw[ knZ\�aghkVX#p
oB]_k:mÍX evk�ta^a]hoYk:[fc|k$Z\X k�Z\[ gh]_k:[¥Z\^zi�k�Z\[ gh]_k:[�X ]_xnk6c�í���c
m�k�`;pV�zZ;d��$]_^0X#]_x�kym�k�^ap;X ]jd{k�X#eak�ta^a]hoYk:[fc|k§]�c%iCk:^zc|k:[yZ\^zi0eapuX#X k:[w�MÏ�k�rzZ;c c§X#ea[ p;ta`uebX eak�k:rzpBdfe
m%eak:^n`YZ\g�Z\qB]_k6cMmTk:[ k%��pu[#x�k6i4lu�zk:}Yp;^ziVX#eak���p;[ x0Z6X ]hpu^$p\��X evk��z[�c�X³c�XfZ6[fc{laX psZ�X ]hx�k�m%eakw^�k:g_k�d�X [#pu^zc
Z\^�i�ra[ p;X p;^zcsZ\[#k0d�pux$�a]h^a]_^a`nX p
��pu[#xîeC}viC[#pu`ukw^&�@��eak�tv^a]_oYk:[�c�ks]�c Z\�zp;taX$ïu¯;¯ClÈ¯;¯u¯@}Yk6Z\[�c¢pugji)lOZ
X ]h^C}
��[�Zud�X#]_p;^�p6�y]_Xfc�ra[ k�c�k:^BX�Z\`uk��
��eaknd�p�c�x�]�d x�]jd�[#p6m%Z:oYk �zZ;d��B`u[#puta^�i�[fZ;iC]jZ6X ]_p;^Em%Z;c�k:xn]_X X#k6i
iCta[#]_^a`@X#ea]jc kwr¬pBdfe&���%X k6Z6[ gh]_k:[�X ]_xnk6c¢X eak0ta^a]hoYk:[fc|kV]�c x0ZuiBk�tar�p\�¥Z�c|]_x�rvg_ksàzta]jiªp\��raevpuX p;^zc
¶·x�Zuc c|g_k6c#c¢rzZ\[#X ]jd{g_k6c�p\�yg_]h`ueBX�¸�lMc�tv�zZ\X#pux�]�dVrzZ\[#X ]�d�g_k6c{l�Z\^ziEX evk�xV}vc�X#k:[ ]hputzc�iaZ6[ �ªx0Z\X#X k:[wl&x0Z\X#X k:[
m%ea]�d�ebZuc|X [#pu^ap;x�k:[fc��B^ap6m.Z\�zputaX�pu^agh}��C}$]_X�c�`u[�Z�oB]_X�Z\X#]_pu^�Z\g�ratag_g)pu^bpu[fiB]_^zZ6[ }�x0Z6X X#k:[:�

��eak�iC}C^�Z\x�]�d:c,p6�MX#eak�àztv]ji4lap;[§rag�Zuc|x0ZClBp\�OX#eak�k6Z\[#g_}�ta^v]_oYk:[�c�k�Z6[ ksiB[ ]_oYkw^�ra[ ]hx0Z\[#]_gh}s�C}�X|mTp
��pu[�d�k6c{Ó�X eak�`u[�Z�oB]_X�Z\X#]_pu^�Z\g¤Z\X X#[fZ;d�X ]hpu^@p\�¼X eak�x0Zuc#c�]_oYk�rzZ6[ X#]jd�ghk6c¢¶·�zZ6[ }Yp;^zc�¸yZ6^zi
]_^BX kw[ ^zZ6g&ra[ k6c#c�ta[#k
d:Z6tzc�k6iª�C}ªX eak�d�pu^BX ]h^CtzZ6gTc d:Z6X X kw[ ]_^v`
p\�yrveapuX#pu^zc �B}���[#k:k$k:g_k6d{X [ p;^zc��b��eak0c#d:Z\X#X k:[#]_^a`b�Yk:k:rzc¢X#eak
raeap;X p;^zcVd{putaraghk6iEX ]h`ueBX g_}ªX pªX evkQrvgjZuc|x0ZC��â§k:^zc|]_X|}Erzk:[#X ta[#�zZ\X#]_pu^�cÒm%]hg_g�]h^a]_X#]jZ6X k�`;[fZ:oC]hX|}½±¦iC[ ]hoYk:^
d�p;g_gjZ6rzc�k$p\�³X eak$x0Z;c c�]hoYksrzZ\[#X ]�d�g_k6c{�$�¢c¢X eak0iBk:^zc�]hX|}
]_^�d�[ k6Z;c�k6c�iCtv[ ]_^v`QX#eaknd�pughgjZ\r�c�kYl&X evkV[�Z\X knp\�
raeap;X p;^C±8kwg_k6d�X#[ p;^@]_^BX k:[�Zud�X#]_pu^�c�ðbZ\^�i�X#eak:[ k{��pu[ ksX#eaksra[#k6c c|ta[ ks[#k6c�]�c�X ]h^a`�X#eak$d�pughgjZ6rzc�k�ð
]h^zd�[#k6Zuc|k6c��
��ea]�c%c�]_X#tzZ\X#]_p;^
g_k�Zuiac�^zZ6X ta[�Z\ghg_}�X#pVp�c d�]hg_gjZ6X ]hpu^zc{laZud{X tzZ6g_g_}�Zud�p;tzc�X#]jds¶8c|puta^ziz¸�p�c d�]hg_gjZ6X ]hpu^zc{�

�¢d�p;tzc�X#]jdspYc#d�]_ghgjZ\X#]_p;^zc�m%]hg_gO�zk�k:qvd�]_X#k6i���p;[ [#k:`u]hpu^zc�c�rzZ6^a^a]_^v`ªZ
�a[ p�ZuiE[fZ6^a`uk0p\��c|]_~:k�c��b��eak
gjZ6[ `;k:[�X eaknc�]h~:kYl4eap6mTk:oYk:[:l)X eak$g_p;^a`uk:[�X#eak:}@XfZ6�YksX p�iCk:oYk:ghpur&�$��eBtzc¢X eak:[#ks]jc�ZQ^�Z\X tv[fZ\gOgh]_x�]hX§X#p
X evkVg�Z\[ `;k6c�X�[ k:`;]_p;^EX ezZ6X m%]hg_gO�zk:`u]h^�X#p@d�p;g_gjZ6rzc�k�l�[ p;ta`uevg_}ªX eaknZ\`;k�p\�yta^v]_oYk:[�c�k$X ]_xnk6c�X#eak0c|r¬kwk6i
p\��gh]_`ueBX:�ñ��eak@d�pYp;g_]h^a`Ep\��X#eak
ta^v]_oYk:[�c�kbZucV]hXsk:qBrzZ\^zivc�lyd:Z\t�c�k6cVX#eak
kwg_k6d�X#[ p;^zcsZ\^zi�rv[ puX#pu^zc�X#p
��pu[#xÔeB}aiB[ pBiC`;k:^�m%evk:^@X eakstv^a]_oYk:[�c�k�m%Zuc¢p;^ag_}�ïu¯u¯BlÈ¯;¯u¯Q}Yk�Z\[fcypugji)� ��ea]�c§rzk:[ ]hpBi4l&[ k���kw[ [ k�iQX p�Zuc
X evk k:rzpBdfe
p\�¥ò [ k�d�pux$�a]_^�Z\X ]hpu^zóBlak:oYk:^�X#eaputv`ue@]_Xy]jc�]h^Q�»Z;d�X§X#eak¢�z[fc|XVò�d�pux$�a]h^zZ\X#]_pu^�óÒp6�Ok:g_k�d�X [#pu^zc
Z\^�iÆra[ p;X p;^zc�l�c|]_`u^v]²�)d:Z6^CX#g_}ñZ�­)k6d�X#k6i�X#eakªk:oYpughtaX ]hpu^�p\�Òc�X#[ tzd�X#ta[ kª]_^�X evk@ta^a]_oYkw[fc�k��ôÏ�]hX e�X#eak
k:ghk6d�X [#pu^zc�d�p;^C�z^ak�i�m%]_X#ea]_^�Z\X#pux0c{l�X evk�raeap;X pu^�c ^ap
ghpu^a`;k:[ ]h^CX#k:[fZ;d�X�c�X [#pu^a`;g_}ªm%]_X#eEx0Z\X#X k:[¥Z\^zi
�zk:`u]h^�c|X [#k6Z\x�]h^a`%��[ k:k:gh}�X ea[#puta`;eVX#eak§^vp\m�X#[fZ\^�c�rzZ6[ k:^BXOta^a]_oYkw[fc�k�����evk¢iCk�d�putarvg_]_^v`¢p\��X eak%raevpuX p;^zc
Z\^�i
x0Z\X#X k:[yd:Z6tzc�k�c�X#eak�àztv]jiQX#p�g_p�c�k�]_Xfc%]_^BX kw[ ^zZ6g�c�tararzp;[ X�Z\`�Z\]_^�c�X¢`;[fZ:oC]hX|}Y�§WYX#[ tzd�X#ta[ k�c§Z6[ ks^ap6m
Z\�vg_k�X pnd�pughgjZ6rzc�k§��tv[ X evk:[%g_k6Z;iC]_^v`sk:oYk:^BX tzZ6g_g_}sX#pVX#eak�[ ]�d�e0c|X [#tzd�X tv[ k�p\�OX#eak�ra[ k�c�k:^BX�ta^v]_oYk:[�c�kY�
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��eak@raevpuX p;^zc�lym%ea]jdfe�e�Z�oYkb�zk:k:^�c�X#[ k6Z6x�]_^v`
��[ k:k:gh}�X ea[#puta`;e�X eak@ta^v]_oYk:[�c�kbc�]h^zd�k
X#eak@k:rzpBdfe�p\�
[ k�d�pux$�a]_^�Z\X ]hpu^&l�Z\gjc|ps�C^vp\m%^�Zuc�X evk¢rzk:[ ]hpBi�p6��gjZ;c�X%c#d:Z\X#X k:[#]_^a`vlaZ6[ k�iCkwX k6d�X#k6isX pBiaZ:}0Z;c�X eak�d{pYc�xn]jd
x�]�d�[ p6m%Z:oYky�zZudf�B`u[ p;ta^zi4��¾8x�rv[ ]_^BX k�iVpu^ªX eak��zZudf�B`u[ p;ta^zi@Z;c¢c�x0Z6g_g4àzt�d�X tzZ6X ]hpu^zc¢]_^b]_X�c�]h^CX#k:^zc�]hX|}Yl
p\�³pu[�iCk:[�ZV��k:m�eBta^ziC[#k6i½±»X eap;tzc Z6^ziCX#ezc�l¤Z\[ k$X evk�c|]_`u^�Z\X tv[ k6c¢p\�³X eaknZud{putzc|X ]jd p�c d�]hg_g�Z\X ]hpu^zc¢ra[#k6c�kw^CX
Z\X�X#eakVrzk:[#]_pBi@p\�³[ k6d�p;xV�v]_^zZ6X ]_p;^&���§^@]_x0Z6`uksp6�%X evk�Z6^a]jc|puX [#purB}@]_^@X#eakVxn]jd�[#p\m³Z:oYk¢�zZudf�B`u[ p;ta^zi
ra[#p\oB]jiBk6c%Zsc�^zZ6rzc�evpuX¢p6�OX eak�k6Z6[ gh}Vta^v]_oYk:[�c�k�Z6^zi
d�p;^CX�Z\]h^zc%ZÒmTk6Z\ghX e0p\�¤]_^B��pu[ x�Z\X ]hpu^&�

�¢c|X [ p;^apuxnk:[fc�]h^C��k:[OX evk§ra[#purzk:[#X ]_k�c¼p6�¤Zuc|X [ p;raeB}ac|]jd:Z6g¬rveak:^ap;x�k:^ap;^V�B}$c�X#tziC}B]_^a`�X evk§ra[#purzk:[#X�}
p\��X#eak
gh]_`ueBX$[ k6d�kw]_oYk6i��B}�X eakw]_[$X k:ghk6c d�p;rzk6c�l�]hXfcV]h^CX#k:^zc|]_X|}YlOc�rzk6d{X [ tvx@l%Z\^�i�iC]jc|X [ ]h�ataX#]_pu^�pu^�X#eak
c��B}Y�%��c�X [#pu^ap;x�k:[�c%Z\gjc|p�tzc|ksc dwZ\X X#k:[ k�i�gh]_`;eCX%X#p�g_k6Z6[ ^bZ\�zp;taX�X eak�c dwZ\X X#k:[ ]h^a`$x�k6iC]htax@��Ï�evk:^
X#eak
g_]h`ueBX§e�Zuc¢�zk:k:^ªc dwZ\X X#k:[ k�iQ[ kwr¬k�Z\X k�iCg_}Ylz]_X�c¢iC]h[ k6d�X#]_p;^@Z\^�i
k:oYk:^BX tzZ6g_g_}n]_Xfcyk:^ak:[#`u}Ylz^ap�ghpu^a`;k:[�d:Z6[ [ }
]_^B��pu[ x�Z\X ]hpu^ªp\�yX#eakVp;[ ]h`u]_^�Z\g%c|puta[�d�kY�b��eak:[#k���pu[#kYl�c�X t�iC}C]h^a`
X#eak0d�p�c�x�]�d x�]jd{[ p6m%Z:oYk��zZudf�B`u[ p;ta^zi
ra[#p\oB]jiBk6c¢]_^C��p;[ x0Z6X ]_p;^@pu^ªX eak$ta^a]hoYk:[fc|k$Z\X�X evkVX#]_x�k�p\�ygjZ;c�X�c dwZ\X X#k:[ ]h^a`a�n¾8X Z6gjc|pQrv[ p6oC]�iCk6c¢]_^B��pu[�±
x0Z6X ]_p;^�Z6�zputaXypu�B¿ k6d{Xfc,X#eak¢x�]�d�[ p6m³Z�oYkT�zZudf�B`u[ p;ta^zi�raeap;X p;^zc�kw^zd�putv^CX#k:[ k6i$Zuc�X#eak:}$X [�Z�oYkw[fc�k�iÒX#eak
ta^a]hoYk:[fc|kY�

��eaknc�rzk6d�X#[ taxîp6�%X#eak�d{pYc�xn]jd�xn]jd�[#p\m³Z:oYk���Zudf�C`;[ putv^zi�dwZ\^ªX k:ghgMtzc Z�`;[ k6Z6X iBk6Z\gTZ\�zp;taX X#eak
k6Z6[ g_}stv^a]_oYk:[�c�kY�¤��eak�d�p;^CX#]_^BtzZ\gz]h^CX#k:[fZ;d�X ]hpu^$p\�¤raeapuX#pu^zc%Z6^zi�k:g_k�d�X [#pu^zcOZ\^�i�p;X eakw[�rzZ6[ X ]�d�g_k�c¼ghk6iVX#p
Z�d�p;^ziC]hX ]_p;^
p6��X#eak:[#x0Z\g&k6¡Yta]hg_]_�v[ ]_tvxÂ]h^@X eak�k6Z\[#g_}0ta^a]hoYk:[fc|kY�y¾¦^bk6¡Yta]_gh]_�a[#]_taxÎX eak$iB]jc�X#[ ]h�ataX ]hpu^bp\�
X evksk:^ak:[#`u]_k�c�p6��X#eak r�Z\[ X#]jd�ghk6c�¶·]8�ýkY�_laoYkwg_pBd�]hX ]_k�c�¸TZ\^�i
p\�TX eaksrveapuX#pu^zcs¶·]»�þkY�hlam%Z:oYk:ghk:^a`uX#ezc�¸³Z\[#k mTk:g_g
�B^ap6m%^EZ6^ziEiCk6c#d�[ ]h�zk6i���tvg_g_}0�B}ªZ
£MgjZ6^zdf�@c�rzk6d{X [ tvxîm%]_X eªpu^vg_}@�B^ap6m%g_k6iC`;ksp\�yX#eakVX#k:x�rzk:[�Z\X tv[ k
¶8c|k:k ê ]_`;ta[ k�®\¸f�OÏªk Z6[ k�X eBtzc%Z6�ag_k�X psrv[ k6iC]�d�X�X#eak�c�rzk6d�X#[ taxÕp\�¤X eak��zZ;d��B`u[#puta^zibZ\X%X#eak�k:rzpBd�ebp\�
[ k�d�pux$�a]_^�Z\X ]hpu^&�;]_XfcOc|r¬k�d�X [#taxÀ]jcOra[ k6iB]jd�X#k6i X p��¬k¥Z £MgjZ6^zd��$c|rzk6d�X [#tax���pu[³Z�X#k:x�rzk:[fZ6X ta[#k%p\��X#ea[ k:k
X evputzc#Z\^zi@iCkw`u[ kwk6c%é¢k:g_oB]_^&�
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[ k6d{k6c c|]_pu^�Z\g�oYk:g_pBd�]hX|}

å



p\�¼X eak�d�ghtzc�X#k:[:�
�Àx�k6Zuc|ta[ kwx�k:^YX%p\�³X eak0WYta^B}BZ\kwo�Åzk:g»ÇÈiCp6oB]jdfe
k�­)k6d�X¥Z\gjc|p
ra[#p6oC]�iCk6c¢Z0iC]h[ k6d�X�x�k6Zuc|ta[ ksp6�%X#eak

x0Z;c c,p6�M`�Zuc¢¶�pu[fiB]_^zZ6[ }�x0Z6X X#k:[�¸�l½]µ��X eak�`YZuc�X#k:x�rzk:[�Z\X tv[ kYlBiCk:X#k:[ xn]_^ak6i �B}hg§±8[�Z:}�c|r¬k�d�X [#pYc d{purB}YlC]�c
�B^ap6m%^&�O�¢c c|tax�]h^a`�X eak¢`�Zuc�]�c,[ p;ta`uevg_}$]_^�k6¡Yta]hg_]_�v[ ]_tvx@l\^vpuX%d{pug_g�Z\rzc|]_^a`�pu[%k:qBrzZ6^ziC]_^v`alCX#eak:^�`;]_oYk:^
]_X�c§X kwx�rzk:[fZ6X ta[#kYl4]_X�]jc¢c|X [fZ6]_`;eCX|��pu[ m³Z\[�i�X p�rv[ k6iC]�d�X¢X#eak=qdr/qts/u4x0Z;c c{l4]_^zd{g_tziC]h^a`�X#eak$iaZ\[#�@x0Z\X#X k:[wl
[ k�¡½ta]h[ k6i
X#p0�a]_^zi@X evks`YZuc�X p0X evk�d�ghtzc�X#k:[¢X#ea[ p;ta`ueE`;[fZ:oB]_XfZ6X ]hpu^zZ6g¼��p;[fd�k�c���WY]_^�d�k$d�g_t�c�X kw[fc���p;[ x�k6i
��[ p;x�gjZ\[#`uk�oYpug_tvx�k6c�la]hX%]jc%[ k6Z;c�p;^zZ\�aghksX p�kwqCrzk6d�X%X#eak [�Z\X#]_p�p6�OX eakw]_[yx0Zuc#c�p6�Opu[�iC]_^zZ6[ }bx0Z\X#X k:[%X#p
X evk:]_[yX p;XfZ\g¤x0Zuc#c�[#k�àzk6d�X�c�X#eaksp6oYk:[fZ6g_g&[�Z\X ]hpV��pu[�X eaksta^v]_oYk:[�c�kY�¢�OpYc|x�pughpu`;]jc�X�c§ezZ:oYk ^�Z\[ [#p6m�k6i
X#eak
Zudwd�k:raX�Z\�aghk [fZ6^a`uk ��p;[¢X evk x0Z;c c���[fZud{X ]_p;^@p\�Tpu[�iC]_^�Z\[ }bx0Z\X#X k:[%]h^
X#eaksta^a]hoYk:[fc|kY�y� x0Z;c c���[fZud{X ]_p;^
x�k6Z;c�ta[#k6i¢tzc�]h^a`¢X#eak§WYtv^C}BZ6k:o Åzk:g»ÇÈiCp6oB]jdfe¢k�­)k6d�X&X#eCtzc�g_k6Z;iacHX#p�Z\^�k6c�X#]_x0Z6X kOX evk�X p;XfZ6gCx0Z;c c�iCk:^zc|]_X|}
p\�¼X eak�ta^a]hoYk:[fc|kY�

��[ kwx0Z\[#�uZ6�ag_kOra[#purzk:[#X�}�p\�)X evk¢WYta^B}BZ\k:osÅzk:g»ÇÈiCp6oB]jdfe�k{­4k�d�X�]�c�X e�Z\XOX eakTpu�zc|k:[ oYk�isiCk6d�[#k:x�k:^BX4]�c
]_^�iCk:rzk:^ziCkw^CXTp\�¤X eak�iC]�c�XfZ6^zd�k�X psX#eak�d�g_t�c�X kw[:�M��ev]jc�]jc�tv^ziCk:[�c�X pYpBi
�B}$[ k6d�p;`u^a]h~:]_^v`sX ezZ6X%X eak�[fZ6X ]hp
p\�TX#eakVWYtv^C}BZ6k:o
Åzk:g»ÇÈiCp6oB]jdfe�k�­)k6d�XyX k:xnr¬kw[fZ\X#ta[ k�dfezZ\^v`uk X#p�X evk X kwx�rzk:[fZ6X ta[#k�p6�TX eak�ta^ziC]�c�X p;[ X#k6i
x�]�d�[ p6m%Z:oYks�zZ;d��B`u[#puta^�i�]jc�Z�rv[ purzk:[#X|}Ep\��X eakbd�ghtzc�X#k:[:��©MoYk:^EX evputa`;e�X evkQX#k:x�rzk:[�Z\X tv[ k�p6�¢X#eak
�zZ;d��B`u[#puta^zi
m³Zuc§ev]_`uevk:[§m%evk:^
X#eak x�]�d�[ p6m³Z�oYk�raeapuX#pu^zcy]_^BX k:[�Zud�X#k6i�m%]_X ebX eak�d�g_t�c�X kw[§`�Zuc ¶�[ k6d:Z6g_g
X evk@X k:x�rzk:[�Z\X#ta[ kbp\�sX#eakªx�]jd�[#p6m%Z:oYk��zZ;d��B`u[#puta^zi�m%Z;c�X ea[#k:k@X eap;tzc Z6^zi�iCkw`u[ kwk6c0é¥kwg_oB]_^�m%evk:^
]_X0ghk���X�X evkªc�ta[|�»Zud�kªp\�$g�Zuc�Xbc#d:Z\X#X k:[#]_^a`�Z\^�iÆ]_X�]�c�pu^agh}�X ea[#k:kªiCk:`;[ k:k6c0é¢k:ghoC]h^�^ap6m¢¸fl¢�zp;X e�X#eak
X kwx�rzk:[fZ6X ta[#k
iBk6d�[ kwx�k:^BX iBtak
X#p�X#eak�WYtv^C}BZ6k:o�Åzk:g»ÇÈiCp6oB]jdfe�k�­)k6d{X�Z6^zi�X eak0X#k:x�rzk:[fZ6X ta[#k0p\��X#eak
x�]�d�[ p6m%Z:oYk%�zZ;d��B`u[#puta^�iQiBk6d�[ k�Zuc�k�m%]hX e0X eak�k:qCr�Z\^zc|]_pu^bp\�¤X eak�ta^v]_oYk:[�c�ky]_^bZ m%Z:}�X#ezZ\X%x0Z6]_^BXfZ6]_^zc
X evk:]_[�[�Z\X#]_pa� ��eCtzc�X#eak@x0Z\`;^a]_X#tziCkbp\�sX#eakEWYta^B}BZ\kwoÆÅzk:g»ÇÈiCp6oB]jdfe�k{­4k�d�X�]jc$]_^ziCkwr¬kw^ziCk:^BXVp6�sX#eak
iC]�c�XfZ6^zd�k�X psX#eak�d�g_t�c�X kw[:�M��ev]jc�ra[#purzk:[ X|}�]�c,]h^
c|ezZ\[#r@d�p;^CX#[fZ;c�X%X psX#eak�pu�zc|k:[ oYk�iVk:x�]�c c�]hpu^V��[#pux�Z6^
pu�B¿ k�d�X:lvc�tzdfe0Zuc�qY±»[fZ:}�k:x�]�c c|]_pu^s��[ p;xÂX#eak�`YZ;c�lapu[%p;raX ]�d:Z\g&kwx�]jc#c�]_p;^Ò��[#puxÎX eak�`�Z\gjZ6qC]hk6c�lY��pu[%m%ea]�d�e
X evk�p;�zc�kw[ oYk6iVàztaqn[fZ\rv]jiCgh}V�»ZuiCk�c�m%]_X ebiC]�c�X�Z\^zd�k��
v Z\[#`ukªc#d:Z\ghk
c|ta[ oYkw}ac p6��X eak@WYtv^C}BZ6k:o�Åzk:g»ÇÈiCp6oB]jdfe�k�­)k6d{X:lOX eak:[#k���pu[#kYlOp\­)k:[$X eak0rzpuX#k:^CX#]jZ6g§X#p

ra[#pu�zkVX#eakniC]jc|XfZ\^BX¢ta^v]_oYk:[�c�k$Z\^�i�X�Z\�Yk$Z\^�]_^BoYk:^CX#pu[#}�p\��Z6g_gMx0Z;c c|]_oYksd{g_tzc|X k:[�c��s��eak$ivZ\XfZ���[ p;xÿZ
c�t�d�e$Z¢c|ta[ oYkw}�mTputag�i�`;[ k6Z6X g_}�Z\]�i ]_^ p;ta[Mta^�iCk:[fc|XfZ6^ziC]_^v`�p6�)X eakO��pu[ x�Z\X ]hpu^�p\�)gjZ6[ `ukyc#d:Z\ghk%c|X [ t�d�X ta[#k
]_^$X evk§ta^v]_oYk:[�c�kYlBZ\ghg_p6m%]_^v` c|k:oYk:[#k%X k6c|Xfc,p6��x�pBiCk:g�c�p\�¤c|X [#tzd�X tv[ k%��pu[ x�Z\X ]hpu^nZ\^zi$k:oYpughtaX ]hpu^$�¬k�d:Z\tzc|k
ra[#k6iC]jd{X ]_p;^zcH��p;[MX eaky^BtaxV�zk:[wl:x0Zuc#c�k6c{lYZ\^�iÒx�p;[ raevpug_p;`u}�p\��iB]jc�X�Z\^BXTd�g_tzc|X k:[�c�iB]²­)k:[Om%]jiCkwg_}��zk:X|m�k:k:^
d�p;x�rzk:X ]h^a`0x�pBiCk:g�c�� ê p;[ k:qvZ\x�rvg_kYl4X#eak0d�tv[ [ kw^CX¢�»Zud{X pu[�p\�%�zoYk$]_^ªX evk�ta^zd�kw[ XfZ6]_^BX|}
p\�yX#eak$x0Zuc#c
iCk:^�c�]_X|}$p\��X#eak�ta^a]_oYkw[fc�kyg_k�ZuiacOX p$Z\^0p;[fiCk:[%p6��x0Z\`;^a]_X#tziCk�iB]²­)k:[ kw^zd�ky]_^�X#eak�ra[ k6iB]jd�X#k6iÒ^Btax$�zk:[Op\�
iC]�c�XfZ6^CXyd{g_tzc|X k:[�c��

WY]h^zd�ksWYta^B}BZ\k:o�Z\^zi�Åzk:g»ÇÈiCp6oB]jdfeVx�ZuiCk�X evk��z[�c�XyX eak:p;[ k:X#]jd:Z6g&ra[ k�iC]jd�X#]_p;^Qp6�³ZVd�ghtzc�X#k:[�±»]_^�iCtzd�k6i
iC]�c�X p;[ X#]_pu^0]h^QX#eak�d�pYc|x�]jd%x�]�d�[ p6m%Z:oYk%�zZ;d��B`u[#puta^�iQ]_^ª®wÉ½Ê6ËBl¬^Btax�kw[ put�c,`u[#putar�c§ezZ:oYk�c�X#[ ta`;`ughk6iQX#p
iCk:X#k6d�XTX ea]�c�k�­)k6d�X:�OÌy^CX#]_g)¡½tv]_X k�[ k6d�kw^CX#g_}YlYX evk�k{­4k�d�X%ezZuc�p;^ag_}n�¬kwk:^biCk:X k�d�X k6is��pu[�Zsc�x0Z6g_g4^Btax$�zk:[
p\�¥d�ghtzc�X#k:[fc{����e�Z\X$c�]hX tzZ6X ]hpu^�d�e�Z\^a`;k6iEiC[�Z\x0Z6X ]jdwZ\g_gh}@m%]_X#eEX eak0]h^CX#[ pBiCtzd{X ]_p;^Ep\��]_^BX kw[���k:[#pux�k:X#k:[fc
c�rzk6d{]²�)d:Z6g_gh}sXfZ\]hg_p;[ k6iÒ��p;[yZud:d{ta[fZ6X k�]_x0Z6`u]h^a` p6�MX#eak WYta^B}BZ\kwoQÅzk:g»ÇÈiCp6oB]jdfesk�­)k6d�XT]_^�`�Z\gjZ6qC}�d�g_tzc|X k:[�c��
�¢c%¾Tc�eap6m��zk:ghp\m�lax$}s`u[#putarbezZuc%x0Z;iCk�c�tv�zc�X�Z\^BX ]jZ6gMd{pu^BX [ ]h�ataX#]_pu^�c�]_^�X#ea]jcyZ\[#k6ZC�

TAw��N�x�y�{z|�}H
��

�B~���

������H;^I�	�
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`u[#puta^�i4��¾8^�®:É;ë � �§[ ^vpª£�k:^a~:]�ZucsZ6^zi�¨%pu�zk:[#XsÏ�]_gjc|pu^�m�kw[ k�]h^CoYk6c|X ]h`YZ\X#]_^a`bX eakbc|puta[�d�k0p\��[�ZuiC]hp
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]_^BX kw[���k:[#k:^zd�k³Z\^zi$iC]jc#d�p6oYk:[ k�i�X e�Z\X�X#eakyk:qad{k6c c�^vpu]jc|k§m³ZucOd�p;x�]_^a`y��[ puxÀX#eakyeak6Z:oYk:^zcMZ6^zi$Z\rarzk6Z6[ k6i
]jc|puX#[ purv]jd:Z6g_g_}ªiB]jc�X#[ ]h�ataX k�i4�
��evk:}�e�Zui�iCk:X#k6d�X k�i�X#eak0d�p�c�x�]�d x�]jd�[#p6m%Z:oYk �zZ;d��B`u[#puta^�i [�ZuiC]�Z\X#]_pu^�l
X evk�[#k:g_]�d§[fZ;iC]jZ6X ]hpu^0p\�OX#eak�´�]_`$´%Z6^a`alC��p;[%m%ea]jdfe0X eak:}nm�k:[#k�Z:m%Z\[�iCk6i�X evk ãypu�zk:g�£M[ ]h~:kY�

Ï�ezZ6X%]jc�iB]²á�d�tag_X¤X p$iCk:X#k6d�Xwl½evp\mTk:oYk:[wlYZ\[#k�X#k:x�rzk:[�Z\X tv[ kyiC]µ­4kw[ k:^zd{k6c,]h^VX#eak¢x�]�d�[ p6m%Z:oYkT�zZudf�½±
`u[#puta^�iñ±ÒiC]²­)k:[#k:^zd�k6cs]_^�X eak@]h^CX#k:^zc|]_X|}Ep\��X#eak@[fZ;iC]jZ6X ]_p;^�±s�zk:X|m�kwk:^�p;^ak@rzZ\[#X�p\��X#eakªc��B}�Z\^zi
Z\^vpuX evk:[:����eak$gjZ\[#`uk6c|X¢X kwx�rzk:[fZ6X ta[#k Z6^a]jc|puX#[ purB}@p\�TX#eaks�zZudf�B`u[ p;ta^zi@]jc¢iBtaksX p�p;ta[�x�puX#]_p;^
m%]_X#e
[ k�c�rzk6d�X�X p@X evkQ]h^ak:[#X ]jZ6gM��[fZ\xnk�p\�y[#k���k:[ kw^zd�k$p\��X eak0�zZ;d��B`u[#puta^zi)��Ðyta[$c�p;gjZ6[$c�}vc�X kwx ]�c x�p6oC]h^a`
m%]_X#e�Z@c�rzk:k�i�p\�¥ï½Ê�¯��Bx�c æaç m%]_X e�[ k6c|r¬k�d�X X#p@X eak���Zudf�C`;[ putv^zi4�ª��ea]jc��»Z;d�X ]�c�]h^C��k:[ [#k6i
��[ pux Z
rzpYc|]_X ]hoYksdfezZ\^v`uks]_^@X#eak X#k:x�rzk:[�Z\X tv[ k p6�TX eaksx�]�d�[ p6m³Z�oYk��zZudf�C`;[ p;ta^zi@Z\X�ZVghk:oYk:g&p6��p;^aksX kw^CX#e@p\�
Z@r¬kw[fd�k:^BXsm%eak:^�ghpYpu�B]_^a`�Z\ghpu^a`�X eakbiC]h[ k6d�X#]_p;^�p6��puta[$x�puX#]_p;^&l�Z6^zi�Z@^ak:`YZ6X ]hoYk
dfezZ6^a`ukbp\��X#eak
c Z6x�k%x0Z6`u^a]hX tziCkTm%eak:^$g_pYp;�C]h^a`�]_^sX evk§p;rarzpYc�]hX k�iC]_[#k6d�X#]_pu^�����evk��%Ð�´%©Ec#Z\X kwg_g_]hX kTezZucOc�evp\m%^nX ezZ6X
Z���X#k:[�Zud:d{puta^BX ]h^a`V��pu[�X#ea]jc¢d{pu^BX [ ]h�ataX#]_pu^�lHX#eak$iCk:r�Z\[ X#ta[ k�c���[#puxºZ�rzk:[|��k6d�X#g_}@c|x�pYpuX#e@�zZudf�B`u[ p;ta^zi
pu^�Z\^a`;tagjZ6[¢c|k:rzZ6[fZ\X#]_p;^zc§Z;c§d{g_pYc|k�Z\X¢Ê(66laZ6[ k�pu^agh}�p\�¤pu[�iCk:[�c�k:oYk:[�Z\g)x�]_ghg_]_p;^CX#ezc��

��eak:[#k�Z6[ k0Z0^CtvxV�zk:[yp\��dfezZ\ghg_k:^v`uk6c§�»Zud{]_^a`0k:qBrzk:[ ]hx�k:^BXfZ\gh]jc|Xfc%^ap6mÎZ\^zi�]h^�X#eak$^ak6Z\[���taX tv[ kY�
ê ]h[fc�X�Z6^zi���pu[#k:x�p�c�X�]jc�ZQxnk6Zuc|ta[ k:xnk:^YX§p6�%X#eak0Z\^v]jc�p;X [#purB}Ec|r¬k�d�X [#taxîp\�³X eak0d{pYc�xn]jd�xn]jd�[#p\m³Z:oYk
�zZ;d��B`u[#puta^zi�Z6X�Z6^a`utag�Z\[$c#d:Z\ghk6c���[ p;xÄZ
��k:mÎZ\[�d�x�]h^CtaX#k6c¢X pªZ@iCkw`u[ kwk�¶#®:¯;¯���7m�ÕËu¯;¯u¯½¸�l�m%]_X#e
c�tBá0d�]hk:^BX¢c|k:^zc�]hX ]hoC]hX�}nX p0iC]�c�X#]_^a`;ta]jc|e@�¬kwX�mTk:k:^�d�pYc|x�pughpu`u]�d:Z\g�x�pBiCkwgjcyZ\^zi@X p�kwqCX#[fZud{X¢X eak�d�pYc|x�p\±
g_p;`u]�d:Z\gMr�Z\[fZ6x�k:X#k:[fc{�s¾8x0Z\`;k6c§p\�³X eaksxn]jd�[#p\m³Z:oYk���Zudf�C`;[ putv^zi�Z6[ k$^ak:k6iBk6i
m%]_X#eªc�tCá�d�]_kw^CX#g_}0ea]_`;e
¡YtzZ\gh]_X|} X#p X k�c�X�^vpuX�p;^ag_}sxnpBiCk:gzra[ k�iC]jd�X#]_p;^zcMp\��]_X�cOiC]jc|X [ ]h�ataX#]_pu^�l½�vtaX%Z6gjc�p�X p�Z\g_ghp6m���k6Z6X ta[#k6c,X#p �zk
]_^�c�rzk6d�X#k6isZ\^zisd{pux�rzZ6[ k6i�m%]_X#espu�zc|k:[ o;Z\X#]_p;^zc,tzc|]_^a`¥Z¥o;Z6[ ]_kwX�}�p6�4X#k6dfea^a]j¡Ytak6c�Z\^�iÒm³Z�oYkwg_k:^a`;X ezc{����X
Z\[�d�x�]h^CtaX#kOZ\^v`utag�Z\[Tc d:Z6g_k6cO¶>7@?.ïu¯u¯;¯½¸�l½]hx0Z\`;k6c&p\�zg�Z\[ `;k%[ k:`;]_p;^zc�p\�)X#eak%c|�C}�X p�]_^BoYk:^CX#pu[#}�Z\ghgC`�Z\gjZ6qC}
d�ghtzc�X#k:[fc%Z6[ k�^ak:k6iBk6i�X p$Z\ghg_p6m.c�k:oYk:[#k¢X k�c�Xfc�p6�Ox�pBiCkwgjc,p6�Tc�X#[ tzd{X ta[#k¥��p;[fZ6x0Z\X#]_pu^bZ6^zi�k:oYpughtaX ]hpu^&�

��eak¢g�Z\[#`uk�c d�]hk:^BX ]²�¬d�[ k:m³Z\[fivc¼��pu[%xnk:k:X ]h^a`¢X#eak6c�k¥d�ezZ6g_ghk:^a`uk�c¼e�Z�oYk�x�puX#]_o;Z\X#k6iÒx�Z\^B}sk:qad{k:g_ghk:^CX
[ k�c�k6Z6[fdfe�X k6Z6x0c��¤��eak:[#k�Z\[#k�^vp ��k:m�k:[TX ezZ6^ª®:Ës^ak:m�k:qCrzk:[#]_x�kw^CX�c�ragjZ6^a^ak6i)laZ\^�i��zp;X e@ã���WB��Z\^zi
X evk$©¼tv[ purzk6Z6^�WYrzZ;d�k$�§`;k:^zd�}bezZ:oYk$c�k:ghk6d�X k�i
d�p�c�x�]�d�x�]�d�[ p6m%Z:oYk¢��Zudf�C`;[ putv^zi�c#Z\X#k:g_gh]_X k�x�]jc#c�]hpu^zc
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p\�¥X eak0^ak6Z6[ k6c|X$c�X#k:g_g�Z\[s^Bta[fc|k:[ ]hk6c�lMX#eakb��Z6ta[ tzc$Z\^�i�Ðyraea]htzd�tzcsd�ghputzivc�lOX eakbc�p;gjZ6[�c|}ac|X k:xÄmTputag�i
c�tv�aX k:^�iQZ6^@Z6^a`ughk¢p\�TZ6^bZ\[fdwc�k6d�p;^zi�pu[%ghk6c c{laxVtzdfe$c�x�Z\g_ghk:[OX ezZ6^
X#eak¢X kw^
Z6[fd:c|k6d�p;^zi�[ k6c|pug_tvX ]_p;^0p\�
X evk�eC� Ã ��X#k:g_k6c#d�purzkYl�X eak$gjZ6[ `;k6c�X�c�ta�axnxV±8m³Z:oYk X kwg_k6c#d�purzk$]_^ªX eak$m�p;[ gji)�
°§p6mTk:oYk:[:l)tzc�]h^a`
X#eak
ezZ6g²��Z\[�d:c�k6d{pu^zis[ k6c|pughtaX ]hpu^sk:^zZ6�ag_k�i �C}�X eak�®wëuä�±»xÎc�kwrzZ\[�Z\X ]hpu^$p\��X eak¢�%WaÐñZ\^�iaeC� Ã ��X k:ghk6c d�p;rzk6c�l
m�k$ezZ:oYksx�k6Z;c�ta[#k6i
iB]_x�k:^�c�]_p;^zc¢Z6^zi�x�Zuc c|k6c¢p\��d�]_[�d�tax0c|X k:ghgjZ\[yiB]jc��vc§��pu[�c�kwoYk:[fZ6gOc�X�Z\[fc{�VÏªkÒ��^zi
X evk:]_[%ra[#purzk:[#X ]_k�c%Z\[ k�¡Yta]_X#k�c�]hx�]_g�Z\[OX p$X evpYc�k�]_^C��kw[ [ k�iÒ��pu[%X#eak�k6Z\[#g_}0c|pugjZ6[¢c|}ac|X k:x��

� ��H;�x��������`=��H
���K��`Q�x����zE�K�����
¾8^CX#k:[���kw[ puxnk:X [#}�p\­)k:[�c ZQ^Btax$�zk:[§p6��Z\X#X [fZ;d�X ]hoYk ��k6Z\X#ta[ k�c¥kwoYk:^@m%eak:^Eev]_`ue�Z\^v`utag�Z\[ [#k6c�p;g_taX#]_p;^�]�c
^ap;X iBk6c�]h[ k6i4��ã¢Z6x�k:g_}�la]_X¢p6­4kw[fc¢ea]_`;eEc|XfZ6�a]_gh]_X|}bZ\^ziªc�k:^�c�]_X#]_oB]_X|}0Z6^zi�X#eaknZ\�a]hg_]_X|}0X pnra[ pBiCt�d�kVX|mTp
iC]hx�k:^zc|]_pu^�Z\gz]_x0Z6`uk6cTiC]_[#k6d�X#g_}Y����eak6c|k��¬kw^ak��zX³Z\[ ]�c�k�^zZ6X ta[�Z\g_gh}�iBtak�X ps]_^BX kw[���k:[#pux�k:X#k:[fc�XfZ\�B]_^v` ��tag_g
ZuiBouZ6^CX�Z\`;k p\�¤X evk¢m%Z:oYk�±»g_]h�Yk%^zZ\X#ta[ k�p\�¤g_]h`ueBX:lYtzc|]_^a`$�zpuX ebZ6x�rag_]hX tziBk¢Z6^zi�raezZuc|k�]_^C��p;[ x0Z6X ]_p;^&�M��c
c�evp\m%^�]_^ ê ]_`;ta[ k � lMk6Z;d�eªrzZ6]_[�p\�yX#k:g_k6c#d�purzk6c¢]h^EZ6^E]_^BX k:[|��k:[ p;x�k:X#k:[%]jc�c�k:^zc|]_X#]_oYksX pbZ0rzZ\[#X ]jd{tagjZ6[
ò [#]_rarvg_k6ó@pu^�X#eak@c|�C}Y����eak�d�pYc|x�]jd�x�]�d�[ p6m³Z�oYk$�zZ;d��B`u[#puta^zi�rzp6m�kw[�c|r¬k�d�X [#tax ¶ ê ]h`uta[#k@Ë½¸�]jc$Z
iCk6d{pux�rzpYc|]_X#]_pu^@p6�TX eaksx�]�d�[ p6m³Z�oYk�c|�C}b]_^BX p�m³Z�oYk�c�lzm%]_X eªX evksm%Z:oYk:g_kw^a`uX#ezc§c|rzk6d�]²��k6i
�C}=7;�s��ea]�c
iCk6d{pux�rzpYc|]_X#]_pu^�p\��Z@ra]jd{X ta[#k�]_^BX p@m³Z�oYk�c ]jc `u[�Z\raev]jd:Z6g_g_}ª]_ghg_tzc|X [�Z\X k�i ]h^ ê ]_`;ta[ k6csä@X pEÊ���Ï�ev]_g_k
Z\^�]_^BX k:[|��k:[ p;x�k:X#k:[¢x�k6Z;c�ta[#k6csiC]h[ k6d�X#g_}ªX eak0rzp6m�k:[$c|rzk6d�X [#tax@lO]_X$Z6gjc�pªx�k6Z;c�ta[#k6c�X#eak
rvezZuc|kY����c
]_ghg_tzc|X [�Z\X k�iV]_^ ê ]h`uta[#k ëBlaX eak�rzp6m�k:[yc|rzk6d�X [#tax�Z6g_pu^vk ]jc�^vpuX�c�tCá�d�]_kw^CXOX p$[ k�d�pu^zc|X [#tzd�XyZsra]jd�X#ta[ k��

��eakTr¬p�c�]hX ]_oYkTZ6^zi�^akw`YZ\X#]_oYkTc�kw[ ]_k�cHp6�zX [#puta`;ezcMZ\^�i�rzk6Z\�vc&p\�)X eakO[#k6c�rzpu^�c�k%p\�¬Z\^ ]h^CX#k:[���kw[ puxnk:X k:[
g_k�Zui
X p0k:qvd�k:rvX ]_p;^zZ\g¼c�XfZ6�a]_gh]_X|}bZ\^ziªg_p6m«c�}vc�X kwx0Z\X#]jd:c{� ��mTk:g_gOiBk6c�]h`u^ak6i
]h^CX#k:[���kw[ puxnk:X k:[ydwZ\^ªXfZ\�Yk
iaZ6XfZ���p;[�k6c#c�k:^BX ]�Z\ghg_}�Z\^ tv^ag_]hx�]_X#k6i§X ]hx�k�m%]_X evputaX��zk:]_^a`yg_]hx�]_X#k6i%�C}�c�}vc�X#k:x0Z6X ]jdwc��:m�kOezZ:oYkOpu��c�k:[#oYk6i
Z$c�]_^v`ug_k¥d�g_tzc|X k:[���p;[���puta[#X k:kw^
ivZ�}vc%X ps]_x�Z\`uk�X eaksWYta^B}BZ\kwo
Åzk:g8ÇÑiCp6oC]�d�esk{­4k�d�X:�
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�xJ�L��	�QP$R��OJ�������TAV��	���
f�Z\g�Z\qB}
d{g_tzc|X k:[�c%Z\[ k�oYk:[#}�gjZ6[ `;k d{pu^BXfZ\]h^a]_^v`Vp6oYk:[³ZÒeBta^ziC[#k6i½±»X eap;tzc Z6^zi
X ]hx�k6cOX eak�oYpughtax�k¢p6�Oputv[
`YZ6gjZ6qC}Y�¤©MoYk:^$c�pvlCZ�d�p�c�x�]�dM�zZudf�C`;[ p;ta^zisraeapuX#pu^$rzZuc#c�]h^a`�X ea[#puta`;e0Z¢d�ghtzc�X#k:[MezZ;c¼p;^ag_}�Z\�zputvX�Z¢p;^ak
rzk:[fd{k:^CX¤dfezZ\^zd{k�p\��c|tC­)k:[ ]h^a`�Z\^s]_^BX kw[fZud{X ]_p;^ m%]hX e$Z\^skwg_k6d�X#[ p;^&����eak%[ k6c|tag_X#]_^a`�WYta^B}BZ\k:osÅzk:g»ÇÈiCp6oB]jdfe
k�­)k6d�X&mTkMm%]jc|e X#p%pu�zc|k:[ oYkO]jc4X#eak:[#k���pu[#kO¡½tv]_X k¤m�k6Z6��Z\^zi�k:qBX k:^zivc&c�x�pYp;X eagh}§p6oYk:[�Z\[fd{x�]_^BtaX k¤Z\^v`utag�Z\[
c dwZ\g_k�c��¢Ì�c�]_^v`0c�X�Z\^ziaZ6[fi@[fZ;iC]_p�X#k:g_k�c d�p;r¬k�c�]hX§ezZ;c§ra[#p\oYkw^@iC]µá0d�tvg_X%X p�iCk:X k�d�X:lzg_k:X�Z\ghpu^aksx�Z\r&laX#eak
WYta^B}BZ\kwoQÅzk:g»ÇÈiCp6oB]jdfeVk{­4k�d�X:�

Ã }nd�pughgjZ\�zp;[fZ\X#pu[�c§Z6^zi0¾,iBk6d�]jiBk6iÒX#eak¢�zk6c|X%m%Z:}VX#p$iCk:X#k6d�XTZ\^zi�x0Z6r�X evk WYta^B}BZ\k:o0Åzk:g»ÇÈiCp6oB]jdfe
k�­)k6d�XOmTputag�iÒ�zkyX p t�c�ky[fZuiB]_p�]_^BX k:[|��k:[ p;x�k:X#[ }Y�&¾8XM]�cOc�X [�Z\]h`ueBX���pu[#m%Z6[fiVX#p m%[ ]hX kyiCp6m%^�X#eak�c�rzk6d�]µ�)d:Z�±
X ]hpu^zcM��pu[Tc�t�d�e0Z6^V]h^CX#k:[���kw[ puxnk:X k:[w�&¾8XfcMpurzk:[�Z\X#]_^a`�m%Z:oYk:g_kw^a`uX#e�c|eaputag�iÒ�zk�dfeap�c�k:^$X p�x0Z\qB]_x�]µ~:kOX#eak
WYta^B}BZ\kwo�Åzkwg8ÇÈiBp\oB]jdfe�k�­)k6d{X¢c|]_`u^�Z\g%¶»c�k:k ê ]_`;ta[ k�ï½¸fl)x�]_^a]hx�]µ~:ky^apu]�c�k ��[ p;xÔp;ta[�Z\X#x�pYc|raeak:[#k m%ea]�d�e
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λ/4 Delay

L

λ/L

Interferometers detect ripples on the sky

ê ]h`uta[#k � Ó0��eak0[#k6c�rzpu^�c�k0p\�¥Z�X|mTp
k:ghk:x�k:^BX¢]_^BX kw[���k:[#pux�k:X#k:[¢]�c Z@c�]h^Ct�c�pu]�iErzZ\X#X k:[#^�p;^�X eakbc��B}Y�
WY]h`u^zZ6gjc�[ k�d�k:]_oYk�iÒ�B}�X evk¢X k:ghk6c d{purzk6c%Z\[#k�X [fZ6^zc�xn]_X X#k6isX pnZsd�k:^BX [fZ6g4ghpBd:Z\X#]_pu^bm%eak:[#k¢X eakw}0Z\[#k�x$tagµ±
X ]hrag_]hk6i�X p;`uk:X#eak:[:�y��eak�ra[ pBiBtzd�X�iCkwr¬kw^ziac%pu^@X evksiC]µ­4kw[ k:^zd{k�]h^
rzZ6X ebg_k:^a`;X ezc���[ p;xÔX#eak�c�putv[fd�ksX#p
X evk X kwg_k6c#d�purzk6c¢Z6^zi
pu^@X#p�X evk x$tag_X#]_ragh]_k:[w����eaksp;taX rvtaX¢p\�TX#eaksxVtvg_X ]hrag_]µk:[TX eakw[ k���p;[ ksiBk:rzk:^ziac§p;^
X evksr¬p�c�]hX ]_p;^@p\�³X eak�c�putv[fd�ksp;^�X#eak$c��B}Y����eak$c|pug_]�i
�ag_tvk g_]h^ak ]hg_ghtzc�X#[fZ\X#k6c%X eak$iCkwr¬kw^ziCk:^zd{k p\�TX#eak
iCk:X#k6d�X#k6i
c|]_`u^�Z\gMp;^�X#eaksrzpYc�]hX ]hpu^@p\�³X eak�c�p;ta[fd�k$]_^bX eak$c|�C}�� ã§p;X k�X ezZ6X�]hX§]�c¢Z0c�]h^Ctzc|pu]�i
m%]_X eªZ6^
Z\^v`utag�Z\[Oc|rzZud�]h^a`�c|k:XM�B}�X#eak�m³Z:oYk:g_k:^v`uX e�p\�)X evk�g_]h`ueBXMiB]_oB]jiCk6i¢�B}�X eak³c�k:rzZ6[fZ6X ]_p;^Vp6�)X eakTX k:ghk6c d�p;rzk6c��
��eBtzc,[#]_raraghk6cMpu^0X evk�c��B}$Z\[#k¢x�k6Z;c�ta[#k6iViB]_[ k�d�X gh}Y�MÐ§^vk¢x0Z:} mTpu[ [#}�Z6�zputaX%^ap;XyiCk:X#k6d�X ]h^a`�Z c|puta[�d�k
m%eak:[#k0X eak�r�Z\X X#k:[ ^�]jc�~:k:[ pv� ê pu[$X ev]jc�[#k6Zuc|pu^&l³Z@c�k6d�p;^ziExVtvg_X ]hrag_]�d:Z\X#]_p;^@]jc rzk:[���p;[ x�k�i�m%]_X#e�Z6^
ZuiviC]_X#]_pu^�Z\gT¡½t�Z\[ X#k:[�m%Z:oYk:ghk:^a`uX#e@p\�yrzZ6X eE]h^zc�kw[ X k�i
]_^BX p0pu^ak$p\�yX#eaknc�]_`;^zZ\gOrzZ6X ezc{�0��eakniCk:X k�d�X k6i
c�]h`u^zZ6g���[#pux X ev]jcsxVtaghX ]hrag_]hd:Z6X ]_p;^�]�cVc|k:^zc|]_X ]hoYk�X p�X eakbc Z6x�k0[ ]hrarag_k0p;^�X evk@c��B}��ataX$p\­�c�kwXV�B}�Z
¡YtzZ\[#X k:[yd�}vd�ghk¢Z;c%c�eap6m%^
�B}$X eak�ivZuc�evk6iQ[#k6iVg_]h^akY�¤��eak�[ ]_rvrag_k¢r�Z\X X#k:[ ^bd:Z6tzc�k�c�X eak¢]h^CX#k:[���kw[ puxnk:X k:[
X pnc�]hxVtvg_XfZ6^ak:p;tzc�iC]µ­)k:[ k:^�d�k¢pu^vk rzZ6[ Xyp\�OX#eak�c��B}0Z\`�Z\]_^�c�X�Z6^apuX#eak:[:lzZ6g_ghp\m%]h^a`sk:qBX [#k:x�k:gh}$c�k:^zc|]_X#]_oYk
pu��c�k:[#ouZ6X ]hpu^zc{����eak�rzZ\X#X k:[#^0]jc%Z\g�c�p$]jiCk�Z\g4��pu[yx�k6Z;c�ta[#]_^a`�[ ]hrarag_k�c,]_^0X#eaksd�p�c�x�]�d�xn]jd�[#p\m³Z:oYk%�zZudf�½±
`u[#puta^�i4lCp;[,m%e�Z\XTd�pYc|x�pughpu`;]jc�X�cMd:Z6g_gaX#eakyZ\^a`;tagjZ6[Or¬p6mTk:[Tc�rzk6d�X#[ tax«p\�&X#eak%x�]�d�[ p6m%Z:oYkO�zZ;d��B`u[#puta^zi)�
��eak�x�Z\^B}
rzZ6]_[fc¢p6�yX k:ghk6c d�p;rzk6c¢]_^�Z\^�Z6[ [fZ:}Yl¤c�tzdfe�Zucsây��WB¾fl4k6Z;d�eªx�k6Z;c�ta[#k$ZQrzZ6[ X ]�d�tag�Z\[�[ ]hrarag_k
rzZ6X X kw[ ^&�EÐytaX rvtaXfc���[#puxÿX eak�X|mTp
x$tag_X#]_ragh]_k:[�c³��taghg_}ªiCkwX k:[#x�]_^aks�zp;X e�X eak s��G��u¡ ¢qt£�¤�¥�s�¦�¤A��§�s3¨(¥
p\�¥X eakb[ ]_rvrag_kY��Ðy^zd{k
X evk
Z6x�ragh]_X t�iCk6c Z6^zi�rvezZuc|k6c�Z\[#k
x�k�Zuc�tv[ k6i4lMX#eak
[#]_rarvg_k0rzZ\X#X k:[#^zc�lTg_]_�Yk�Z
eap;g_pu`;[fZ6x@lzd:Z\^0�zk�tzc�k�iQX ps`;k:^ak:[�Z\X#ksZ ra]�d�X ta[#k¢p\�¼X eak�c��B}Y�%¶»Z\gjc|p�c|k:k ê ]_`;ta[ k�c%ä X p0Êu¸f�
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ê ]h`uta[#ksäCÓ�©�-«ª�.¬+O#�%	-�!®­���ra]jd�X#ta[ k�p6�%d{pug_ghk6Z\`;takYloeupYc�¯kYl&c�evp\m%^@]h^
X#eaks[ k:rv[ k6c|k:^CX�Z\X#]_pu^bm�k�Z\[ k$Z6g_g
tzc|k6iVX p$c|k:k:]h^a`a�±°�²>³o´�.h+O#�%	-�!®­TZ\^bZ\ghX k:[#^zZ\X#]_oYky[ k:rv[ k6c|k:^CX�Z\X#]_pu^$p\�¤X evk¢ra]jd{X ta[#k§p6�
eup�c�¯k¢m%eakw[ k¢X#eak
]_^BX kw^zc�]hX�}�d�pu[#[ k6c|rzpu^ziac�X#psX eakyx0Z6`u^a]hX tziCkyp\�¤iB]²­)k:[ kw^CX�ò [#]_rarvg_k6c#ó�]_^nX eak¢rv]jd�X#ta[ kyp\�±eup�c�¯kY�O£�p�c�]hX ]_p;^
]_^@X#ea]jcy[ k:ra[#k6c�kw^CX�Z\X ]hpu^ªd�p;[ [#k6c�rzpu^�iac¢X pbZVrzZ6[ X ]�d�tag�Z\[¢m³Z�oYkwg_k:^a`;X e�Z\^ziªiC]_[#k6d�X#]_pu^0��pu[�ZV[#]_raraghkYl4p;[
m%Z:oYkY����ea]jc�[ k:ra[#k6c�kw^CX�Z\X ]hpu^@]�c¥[#k���k:[#[ k6i
X#pQX#eak ê p;ta[ ]hk:[¢X#[fZ\^�c¦��pu[#x p6�%X#eakVrv]jd�X#ta[ kYl)^zZ\x�k�i@Z���X kw[
X evk x0Z6X eak:x�Z\X ]�d�]jZ6^�m%eap0c|eap6m�k6i
X#ezZ\X�^ap�]_^B��pu[ x�Z\X ]hpu^b]jc%g_pYc|X¢�B}
ZniCk6d�p;x�rzpYc�]hX ]hpu^
]h^CX#pVm³Z:oYk6c��
©OZudfe
m³Z�oYk�ezZuc¢Z6^@Z;c c�pBd{]jZ\X#k6iQrvezZuc|k�¶·^vpuX�c|eap6m%^4¸�X#ezZ\Xy]_^�iC]jd:Z6X k6c�m%evk:[ k�]_X�c�rzk6Z\�vc¢Z\^�iQX [#puta`;ezc
c�evputag�i��zk$g_]_^vk6i
tarªm%eak:^ªX eaksm³Z�oYk�c¢Z\[#k�Z;iaiCk6i@X p;`uk:X#eak:[�X p0[ k�d�pu^zc|X [#tzd�X¢X#eakVp;[ ]h`u]_^�Z\gMra]�d�X tv[ kY�
�§^0]_^BX kw[���k:[#pux�k:X#k:[Mx�k�Zuc�tv[ k6cTiC]_[#k6d�X gh}VX#eak�Z\x�rvg_]_X#tziCk�Z\^zi0raezZ;c�k p6�MX#eak6c|k�[#]_rarvg_k6c{�

ê ]h`uta[#k�ëBÓa©�-«ªµ.B+	#�%O-�!�­V�Î[ k6d�p;^zc�X#[ tzd{X ]_p;^�p6�yX eaknra]jd�X#ta[ ksp6�@eupYc�¯kV��[ p;x X#eak�Z6x�ragh]_X t�iCksp\�yX#eak
m%Z:oYk6cy]_^ªX eak$[ ]h`ueBX¢rzZ\^vk:gOp\� ê ]h`uta[#k$äCl��vtaX�tzc�]h^a`
[�Z\^ziCp;xîraezZ;c�k6c�X p@Z6g_]h`u^ªX eaksm³Z�oYk�c��h°�²9³�´�.
+	#�%O-�!�­@�Â[ k�d�pu^zc|X [#tzd�X ]hpu^�tzc|]_^a`ªX eakbd�p;[ [#k6d�X rvezZuc|k
]_^B��pu[ x�Z\X ]hpu^&��ã§puX#k ¶lr/q>§·��s�¦�¥lu¸¨=§�s�¹3¥ºq>§�¥
¨»s��a¥}��r�¼�¥Q½I¨���¥¿¾8qt½8£��aÀ���eak��z`;ta[ k6cOd�ghk6Z\[#g_}�c�eap6m�X#ezZ\XOX#eak%rzp\mTk:[Tc�rzk6d�X#[ tax iCpYk6cM^ap;X�d{pu^BXfZ\]h^�Z6g_g
p\�TX#eaks]_^C��p;[ x0Z6X ]hpu^&����eaksrvezZuc|ksp\�yZ$m%Z:oYkYlzm%ea]jdfe@]jcyiC]_[#k6d�X#g_}0x�k6Z;c�ta[#k6iQ�B}bZ\^ª]_^BX k:[|��k:[ p;x�k:X k{[:l
]jc&¿ t�c�X�Zuc�]_xnr¬p;[ X�Z\^BXyZuc%]_Xfc%Z6x�ragh]_X t�iCkY�
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ê ]h`uta[#k�Ê�Ó v ]h�Yk�Z%eap;g_pu`;[fZ6x�k6Z;d�e�[ ]hraraghkYl\p;[�m³Z:oYkYl6d�pu^BXfZ6]_^zc&]_^B��pu[ x�Z\X ]hpu^�Z\�zp;taXMX evk�k:^BX ]h[ kMra]�d�X tv[ kY�
��eak%ghk���X�r�Z\^ak:gB]jc�X eakTpu[ ]h`u]h^zZ\garv]jd�X#ta[ kY����eakyd{k:^CX#k:[�rzZ\^akwgC]�c�X eak³iCk6d�p;x�rzpYc|]_X ]hpu^�]_^BX p¢m³Z�oYk�cHm%ea]�d�e
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�ata]hg_X���p;[%ea]_`;e�¶»Z\[�d:c�k6d{pu^zi¬¸T[ k�c�pughtaX ]hpu^&laX#ezZ\Xyc|tzdfe
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W�ta^C}BZ6k:o
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d�ghpYc�k0X#p@X eakbd�[#]_X ]�d:Z\gTo;Z\g_tvkYl,m%evk:^&lO]_^�ra[ ]h^zd�]hrag_kYl�]_X$d�p;tagjiEezZ:oYk��zk:kw^�Z\^B}Eo;Z\ghtakbZ\X$Z6g_g·íÕÏ�eC}
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