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hji�kml"n'odhjl'hIp`kqodr,lNs�tup vTw`odxjr,lyv�z�ku{|l'xjh�}�~��gxjlN�Jz�l'v�n^�?�,l'x�h�od�Jp`w l�hj��hj�)lNk��2i,z�w`sI{|l?n'od��od{�w l�i��@s�p hj�Jp v��
r,z�p hj��p v�r�{|l'���2l'l'v�p v��)x�p v�h�p`n=��hj��v�n���x�i,�)xji,v7hjlNw`�g��od{�hji,xj���Jp i,v�t�hji,z�x�n^l��Kodx�p`od{�p`w`p ���|�Podv�sql'���)x�p v�h�p`n��)��xjl'l'����xjl'l
od{�hji,x����Jp i,v�t�h�n'od�)�)l'x�p v�r�� ������h�p`n'o,w���x�i|n^l'hjh�l'h�od��lNn^�Jp v�rqv�i,v��)��l'x�k�o,w�lNk�p hjh�p i,vBod��w iJ����xjlN�
z�l'v�n'p l'h�}u������h�p �
n'o,w���odx�o,kml'�)l'x�h/i��K�)��l�p i,v�p �'lNsyp v��)l'xjhj�)lNw`w`odx�kmlNs�p z�k+�� ¢¡�£���¤¥n^i,h�kqp`n^��x�o)��lNk�p hjh�p �¦p �§�NtKlNk�p hjh�p i,vVkmlNodh�z�xjlNt
�)lNkm�|l'x�od�)z�x�lNt|��xjl'hjh�z�xjlNt¨odv�s?p i,v�p �Nod�Jp i,v9hj�Jod�)l'¤¥n'odvB{|lyn^i,v�hj�)x�o,p v�lNs"��xji�k©w i��u���gx�lN�
z�l'v�n^�ªi,{�h�l'xj�«od�Jp i,v�h
i��m¬®­§­&x�l'r�p i,v�h7odv�s7xjlNn^i�k@{�p v�od�Jp i,v¯w`p v�l'h���xji�k°�,l'xj�±��p r,�³²¨�¦s´{|l'xjr7hj�Jod�)lBod�)i�kPh�}¥µ�lNw i���¶,·,·9£ª¬G�
¬b­§­¸xjl'r�p i,v�h�{|lNn^i�kml�i,��o,�
z�lNt¹�)��l'xjl'{��7��xji��|p`s�p v�r»º§�mo,w`w h�¼ªod��½�v�i��uv¾s�p h��Jodv�n^l'h��)i±o,w`w iJ�©s�p hj�Jodv�n^l7s´l'�
�)l'x�k�p v�od�Jp i,v�h4�)iª�Kodx�p i,z�hy�gi,x�l'r,xji,z�v�s�i,{�¿ÀlNn^�)h�t/p vV{|i,�)�9�)��l�ÁÂo,w`od���¾odv�sIl'���)l'x�v�o,w�r�o,w`od�¦p l'h�}BÃÄi,��l'xjl'v��
lNk�p hjh�p i,v�hj¤¥��xji�kÅ�)��lV¡´z�v�t��)��lVÆGodx��)�Çodv�sÉÈ'z���p �)l'x�tÄv�lNodxj{��Vl'���)x�odhji�w`odx���w`odv�l'�)h�t�odv�s���z�w h�odxjhj¤�i¦n'n^z�x
��x�p`kqodx�p`w �Êod��w iJ�Ë�gxjlN�Jz�l'v�n'p l'h�}ÍÌÄp v�o,w`w �Nt@o?w i��Î�gx�lN�
z�l'v�n^�Vhj��hj�)lNkÅz�hjlNs±odhIo�xjlNn^lNp �,l'x��gi,x�hji�w`odx�x�o,s�odx
�)x�odv�h�k�p hjh�p i,v�h=n^i,z�w`s4��w`oj�?odv±p`km�|i,xj�Jodv��/xji�w l�p v�hj��o,n^l'���2lNod�)��l'x���i,xjlNn'odhj�Jp v�r�}
Ï�Ð�Ñ ÒmÓ�Ô
Õ9Ó�Ö�Ó�×�Ø�Ù�Ú�Û¾ÜÝÙ�Þ�×�ßÉà�áNÙ�Ö�ß±à�â
Þ�ã�á�âJã�Þ�ß

~��g�)l'x2�)��l=äGv�p �,l'xjhjl@xjlNn^i�ku{�p v�lNs�od�&å�æT¶,ç,·,·,t|p ��p hÝr,l'v�l'x�o,w`w �Io,n'n^l'���)lNs��)��od�mp �G�Podh&w`odxjr,lNw ��v�l'z��)x�o,w´z�v��Jp`w
�)��l�l'�èi¦n���i��èé�xjh��uhj�Jodx��gi,x�kqod�Jp i,v�}Â¡´i�i,v±o,���)l'x&�)��l���i,x�k�od�Jp i,v7i��è�)��l�é�xjhj�uh��Jodxjh�t��)��l�äGv�p �,l'xjhjl={|lNn'o,kml
xjl'��p i,v�p �'lNs�t¹��xji,{�od{�w �7i,vÊoª�Ào,p x�w �?x�od��p`sy�Jp`kPlqh�n'o,w lNt¸odxji,z�v�sVåIêë¶,·I��lN} r�}`t/Á¸v�lNs�p vÊìëí/hj�)x�p ½,l'xy¶,î,î,ï,�)}
ð ��l�w`odxjr,l�s´lNn^xjlNodh�l�p v��)��l�od{�z�v�s�odv�n^l�i��Kv�l'z��)x�o,w����|s,xji,r,l'v"o,n'n^i�km��odv��|p v�r�x�l'��p i,v�p �Nod�Jp i,vIhj��i,z�w`sÂx�l'hjz�w �
p v9omh���odxj�Vs´xji,�Vp vI�)��lÂhj½���h��èlNn^�)x�z�kbv�lNodx=¶,·,·q£ª¬G�N}
ñ l'�)lNn^�Jp v�r?�)��p h�s´lNn^xjlNkPl'v��=��p`w`w¹{èl?n���o,w`w l'v�r�p v�r�odh4�)��l�l'���|lNn^�)lNsªhj�|lNn^�)x�o,w2s,lNn^xjlNkml'v��yp hyod{|i,z��y¶,òëi��
�)��lIo,km��w`p �)z�s´l�i����)��lIn^i,h�k�p`nP{�o,n�½�r,xji,z�v�syx�o,s�p`od�Jp i,v�}�óGi,v�l'�)��lNw l'h�h�t2p �Ph�l'lNkmh��|i,hjh�p {�w l=�)��od�Â�)��l�v�l'���)�
r,l'v�l'x�od�Jp i,v�i���w i,v�rm�moj�,lNw l'v�r,�)���)lNw l'h�n^i,�|l'h@k�p r,���Ä{èlmn'od��od{�w l¸i���s´l'�)lNn^�Jp v�r&�)��lÝh�p r,v�od�)z�xjlÝi��´xjl'��p i,v�p �Nod�Jp i,v
�)¡´��oj�,l'x@l'��o,w`}¹¶,î,î,î,t�{�z��Ýh�l'l�Á¸v�lNs�p vBìôí¸hj�)x�p ½,l'x4¶,î,î,ï,�)}
ð ��l7õ'ö�~÷�2i,z�w`sI{|l�z�hjlN�gz�wGp vB�§�Ýi�x�l'hj�|lNn^�)h�p vøo�h�lNodx�n��T��i,x��)��l�xjl'��p i,v�p �Nod�Jp i,v�h�p r,v�od�)z�xjlN}9Ì�p x�hj�Jt��)��l
p v�v�l'xq�èi,x��Jp i,v�h�i��2�)��l9odxjx�o)�T�)ÃÄ��od���)l'x7ù,�m�Ýi,z�w`s?{|lyhjl'v�h�p �Jp �,lI�)iVlNkqp hjh�p i,vÍi,vÍhjz�úªn'p l'v��Jw �Él'���)l'v�s´lNs
odv�r,z�w`odxPh�n'o,w l'hÂ�)��od�m�)��l�odxjx�oj�±p �)hjlNw`�Ýn^i,z�w`s�{|l4z�hjlNs��)i�hjlNodx�n��Ê�gi,xm�)��l4hj�|lNn^�)x�o,wèh�p r,v�od�)z�xjlN}�¡´lNn^i,v�s�t¨odh
¡´��oj�,l'x�l'�ªo,w`}u�)¶,î,î,î,��s�p h�n^z�h�h�t@o?n^xjz�n'p`o,wuodhj�|lNn^��i�� �)��p h�l'���|l'x�p`kPl'v�����p`w`w�{|l��)i¾p`s´l'v��Jp`���Nt�kmi¦s´lNw`t&odv�s
xjlNkmi��,l4��i,xjl'r,xji,z�v�sPhji,z�x�n^l'h2i��|n^i,v��Jo,k�p v�od�Jp v�r4h�p r,v�o,w`}/í¸v�luhjz�n��?n^i,v��Jo,k�p v�odv��Pp hms�p h�n^xjl'�)l@x�o,s�p i�hji,z�x�n^l'h
�)p`} lN}`t�x�o,s�p i�r�o,w`od�¦p l'hIodv�syx�o,s�p i,��w i,z�s±�
z�odh�odxjh��)} ð ��lªw i,v�r�{�odhjlNw`p v�l'h4i����)��l7õ'ö�~÷�2i,z�w`sBodhjh�p h���p vB�)��l
p`s´l'v��Jp é�n'od�Jp i,v?i�� s�p h�n^xjl'�)l�h�i,z�x�n^l'h�p vª�)��l�é�lNw`s���h�� i��¦�|p l'�³{|lNp v�rqi,{�hjl'xj�,lNs7�gi,x&�)��l=hj�|lNn^�)x�o,w�s´lNn^xjlNkml'v��J}
 ^vÊ{|i,�)�ôn'odhjl'hj¤Íz�hjl?i��/�)��lÉp v�v�l'x��èi,x��Jp i,vÊi��u�)��l�õ'ö�~Î�)iÉhjlNodx�n�����i,xy�)��l7hj�|lNn^�)x�o,wms´lNn^xjlNkml'v��Vodv�s
l'����w i�p �Jp v�r��)��l&��p r,�Vodv�r,z�w`odx¸xjl'h�i�w z��Jp i,vyi��K�)��l�õ
öª~T�)i�p`s´l'v��Jp`������i,xjl'r,xji,z�v�s�n^i,v��Jo,k�p v�odv��)hj¤��)��lP{�xji�o,s
{�odv�s�v�od�)z�xjlPi����)��l�õ
öª~³��p`w`wK{èlPl'h�hjl'v��Jp`o,w`} ð ��lPl'�|i¦n���i���xjl'��p i,v�p �Nod�Jp i,v�t�odv�s4�)��l'xjlN��i,xjl��)��lq�gxjlN�Jz�l'v�n^�
i����)��l�hj�|lNn^�)x�o,w�s´lNn^x�lNkml'v��Jt|p hÝz�v�n^l'xj�Jo,p v�} ð ��lu{�x�i�o,sP{�odv�sÂv�od�)z�xjl�i����)��l@��xji,�|i,hjlNsqõ
öª~ø�Ýi,z�w`sPl'v�od{�w l
oPh�lNodx�n��É�gi,x&�)��p h&l'��lNn^�&iJ�,l'x�oÂé�v�lNw ��hj��o,n^lNsqr,x�p`s�i��¨��xjlN�Jz�l'v�n'p l'h�t�p v�n^xjlNodh�p v�rq�)��l�n���odv�n^l'h�i��¨s´l'�)lNn^�Jp v�r
�)��lÂl'�èlNn^�J}

ö?lÍs�p h�n^z�hjh��)��l�p`s´l'v��Jp é�n'od�Jp i,vTi�����i,hjh�p`w2r�o,w`od�¦p l'hBp vôkmi,xjl�s´l'�Jo,p`wÝ{|lNw iJ�û�)ü'ý,}`ý,}`ç,�)}°¬Gl'xjlNt/�ÝlÍkml'xjlNw �
v�i,�)lÂ�)��od�u�)��lÂhjz�n'n^l'hjh���z�w¦p`s´l'v��Jp é�n'od�Jp i,vªi��Ä��i,hjh�p`w«r�o,w`od�¦p l'h&�2i,z�w`sIo,w`w iJ�b�)��lNp x@hj��od�Jp`o,w¹s�p hj�)x�p {�z��Jp i,vy�)iq{|l
hj�)z�s�p lNs�}� ^v��)z�x�v�t´�)��p h2hj��od�Jp`o,w�s�p h��)x�p {�z��Jp i,vªkqo)�4��xji��|p`s´l=n^i,v�hj�)x�o,p v��)h2i,vq�)��lulNodx�w �4l'�|i|nR��h i��|w`odxjr,l'��h�n'o,w l
hj�)xjz�n^�)z�xjlq��i,x�k�od�Jp i,v�}

ö?l�o,w h�iªs�p h�n^z�h�h/�)��lÂz�hjlPi���x�o,s�p i�r�o,w`od�|p l'h�odhu��x�i,{èl'h/i��Än'w z�h��)l'x@l'v��|p xji,v�kml'v��)h=p v9ü'ý,}`ý,}`ý,}
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jlk&mon�pqp?rts8mvuxw�y{z�|.}�n�pqn�~?����p s.k���w�y�k�kK�.z���y&n��.� z��0n�p z�k����.� ��s.k�wU����w�r?��y�n�pIy&n��.� z�wUmo� k�k�� z�rYr�z��\n�kKk�zx���qn���wU�
��� ����n�r?��z�r.wo}�n�pqn�~?��� r����.wf��p s�k���w�y��
��w���w�y�n�p�m3z���wUp kP�8n���w�uxw�w�r���y�z��xz�k�wU����zYw�~?�0pqn�� r(���.w�z�y�� }�� r.k�z�|
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B ÅFÈ�ÅFÕJÖ õiü5Ø�Æ å Ö�ÕJ÷ Î Õ5Ç Ï&å
ÎLá Ø�Æ�õC�FÅbõHÇ å
Î Ç å Ç ã ÅFÈ*Æ9ïFÇ�þyÈ�Ø ã Õ ã ÅFÈD� × È�Ç ã/å Õ5ïdÕJ÷ ã ÅFÈ å ØsÕ5Ø å ü å ï ø B Å å ÇE�JØ�Õ5ú7Ö È Ï
Ø�È Ï Æ å ïJÇ × ïJÇ�ÕJÖ û5È Ú Ç�Õ Ï ÈGFIH�õ5ÈSÆ9Ø�ÇMÆ5÷ ã È�Ø ã ÅFÈ ÚJå Ç Î Õ/û5È�Ø�õ�ÕJ÷ Î Õ5Ç Ï&å
Î Ø�Æ�õHÇ�úbõ�ñ�È�Ç�Ç Í ÛIJ5Û5ç Ò.ø Ó å Æ9ú7Ö È Î Õ5Ç Ï&å
ÎLá ØqÆ.õ
Õ5Ø å ü å ï ã ÅFÈ�Õ5Ø å È�Ç ÚFå
Ú ïFÕ ã È�û5È�ï�ÆK���EÈSÆ9Ø<÷@Õ5ØGÇ�Õ Ï ÈML5è�õ5ÈSÆ9Ø�Ç øMNFå ï Î È ã ÅFÈ�ïPOäÕ × Ø × ï Ú È�Ø�Ç ã Æ9ï ÚFå ïJü#ÕJ÷ Î Õ5Ç Ï&å
ÎLá
Ø�Æ�õQ�FØ�ÕI�EÈ�Ø ã/å È�ÇsÅ7Æ9Ç�ü5Ø�Õ�þ�ïtÈ�ïFÕ5Ø Ï Õ × Ç�Ö õ ø ëiÈmïJÕ/þ ÿbïFÕ/þ ã Å7Æ ãYÎ Õ5Ç Ï&å
Î Ø�Æ�õHÇYÆ9Ø�È Ï Æ å ï`Ö õ Æ ã Õ Ï&å
Î ï ×7Î Ö È å
Æ9ï Ú ÈSÖ È ÎLã Ø�Õ5ïJÇ ã Å7Æ ã Å`Æ.û5È&úEÈ�È�ï Æ Î�Î ÈSÖ È�Ø�Æ ã È Úzã ÕYÈ�ïFÈ�Ø�ü å È�ÇGü5Ø�ÈSÆ ã È�Ø ã Å7Æ9ï ã ÅFÈ å Ø)Ø�È�Ç ã�Ï Æ9Ç�Ç)È�ïJÈ�Ø�ü å È�Ç ø B ÅFÈ�õ
÷@ÕJÖ
Ö Õ/þ Æ�ïFÕ5ï ã ÅFÈ�Ø Ï Æ5Ö��EÕ/þ�È�Ø á Ö
Æ.þ ÚFå Ç ã Ø å ú ×Jã/å Õ5ï*þ å ã ÅtÆ ÚFå R È�Ø�È�ï ã/å Æ5Ö È�ïFÈ�Ø�ü5õ å ï Ú È�ýYÕJ÷(ÆK���FØ�Õ/ý å
Ï Æ ã ÈSÖ õtç ø è ø
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Ï Æ ã ÈSÖ õ|ÛOÈ�Ó Î�Ï�ÐbÑ þ�Å å
Î Å ã Ø�Æ9ïFÇ�Ö
Æ ã È�Ç å ï ã Õ{ÆOï ×7Ï úEÈ�Ø Ú È�ïFÇ å ã õ
ÕJ÷~Û5Ü Ðbö Î�Ï ÐbÑ ø B Å × ÇTO Î Õ5Ç Ï&å
Î ØqÆ.õbÇ Î Æ9ïXú�È Î ÕJÖ
Ö È ÎLã/å û5ÈSÖ õ Î Å`Æ9Ø�Æ ÎLã È�Ø å ð È Ú Æ9ÇmÆ ;U2�V#VW-X8.-X2�1�V
(T8U8UYZ1�2�1�[\&�(0+K9]>�V
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Î Õ Ï �EÕ5ïFÈ�ï ã ÇMÕJ÷ ã ÅFÈ í
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N Ô ø�ù ���FØ�Õ�ý å
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Ù�Õ5Ç Ï�å
Î Ø�Æ�õHÇ#Æ9Ø�ÈmÈ�ïFÈ�Ø�ü5È ã/å
Î Æ5Ö
Ö õ å
Ï ��Õ5Ø ã Æ9ï ã O ;U2�1�[\>�-#1�-X1�/*>�[�VW(U>�8.[G>�8b9]cd;0&e(01�(0+f/0@3>�8�[\&�(*2�[\&�(0+�gh&�>�8.(08
254C[\&�(Cikj�l ø B ÅFÈ�õ ã ÅJÈ�Ø�ÈS÷pÕ5Ø�È*�7Ö
Æ�õ Æ9ï å
Ï ��Õ5Ø ã Æ9ï ã Ø�ÕJÖ È å ï ã ÅFÈ{È�û5ÕJÖ ×Fã/å Õ5ï�ÕJ÷ ã ÅFÈ ímN Ô Æ9ï Ú Ç�ÅJÕ × Ö Ú úEÈ
Î Õ5ïFÇ å
Ú È�Ø�È Ú Æ9ÇsÆ�Ö È�ü å ã/å
Ï Æ ã È`�JÅ7Æ9Ç�ÈkÕJ÷ ã ÅFÈ í
N Ô þ�Õ5Ø ã ÅbõaÕJ÷ Ú È ã Æ å Ö È Ú Ç ã.×7Ú õ ø
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¸�¹�Ê�¬�À ½ÓÌ"·%¹�¼�¬�Æ*Ã�¹�Á&À ­"®�¹�¿4À »�½�¹�½%ÊEÌ"·%¹�¼�¬�Æ2¿�®B¹�½�¼B¾]¬�®É¿�¬�Ã2·�½%À&ÇmÈ�¬�¼Ô¯?¬�µ Ò�µ&Ð�Õ�¹�¼�¼BÀ&¸�¬�¿Ô¹�Á&µA°�±�±�Ö�´�Ðq¿�·"¬�®�¬�¹�®�¬�½"»
Á »�½"Ò�¬�®�¹�½-Ä�¿�¬�Ã2·�½"»�Á »�Ò�À&Ã�¹�ÁJ»�­"¼�¿4¹�Ã�Á ¬�¼b¿�»�­"È�À&Á&Ê"À ½"Ò�¹�½�¹�®�®�¹�Ä�Ã�¹�Ì�¹�­%Á ¬�»�¾�¿4¹�Ã2×VÁ&À ½"Ò ¿�·"¬ Ã{»�¼B¸�À&Ã{Æ2®B¹�ÄËÌ"®*»�­%Á ¬�¸�µ

¶¦·"¬Ø×�¬�Ä�Ç4È"¬�¼�¿4À »�½"¼b¿�·%¹�¿�®�¬�Á&¹�¿�¬�¿�»�¹�¾ÙÈ%Á&Á-È"½%Ê�¬�®*¼�¿4¹�½%Ê"À ½"Ò;»�¾�Ú�¹�Á&¹�Ã{¿4À&Ã;Ã{»�¼B¸�À&ÃA®�¹�Ä-¼É¹�®�¬�¿�·�¬
¾]»�Á&Á »BÅ�À ½"Ò�µ

Û Ï�»4ÅÜ¹�®�¬ËÃ{»�¼B¸
À&Ã`®B¹�Ä�¼�Ê�À ¼�¿�®BÀ ­"È"¿�¬�ÊEÀ ½�¼�Ì%¹�Ã{¬�Ý

Û Ï�»4ÅÜ¹�®�¬ËÃ{»�¼B¸
À&Ã`®B¹�Ä�¼�¹�Ã�Ã{¬�Á ¬�®�¹�¿�¬�Ê"Ý

ÛÑÞ ·%¹�¿�¹�®*¬�¿�·"¬�¬�½"¬�®*Ò�¬�¿4À&Ã{¼�»�¾�Ú�¹�Á&¹�Ã{¿4À&ÃÉÃ{»�¼B¸�À&Ã`®�¹�Ä-¼BÝ

ß�»BÅ�Æ*¾Ù®�¬�ÇmÈ�¬�½%Ã{Ä�®B¹�Ê�À »
¹�¼�¿�®�»�½"»�¸bÄ�·�¹�¼q¿�·"¬`Ìi»�¿�¬�½�¿4À&¹�Á�¿�»ØÌ"®*»4ÂVÀ&Ê�¬�¹�½"¼�Å(¬�®�¼q¿�»Ø¬�¹�Ã2·
»�¾/¿�·"¬�¹�­i»4Â�¬ÉÇmÈ"¬�¼*¿4À »�½"¼BÐ
¹�¼ÉÊ�¬�¿4¹�À&Á ¬�Ê ­i¬�Á »4Å�µ

àÔáãâmämå�áãæ%ç�ämáãè�é�è�ê;ë�è�âmì�áãíEî�ï�ðVâ�áãé�ämñ�ò ó�ï"ôãï"õVð

ö Á&Á�¼*×�ÄË¼�È"®�Â�¬�Ä-¼�¹�¿�¯�Ã�¸�Æ2Å�¹�Â�¬�Á ¬�½"Ò�¿�·%´t®B¹�Ê"À »�¹�½%ÊÉ÷�ø`®B¹�ÄËÅ�¹�Â�¬�Á ¬�½"Ò�¿�·"¼b¼*·"»4Å~¼BÀ&¸�À&Á&¹�®b¬�¸�À ¼�¼BÀ »�½ù¸�»�®*Ì"·"»�Á »�Æ
Ò�À ¬�¼Bµ;Ï�¹�¼BÁ&¹�¸ú¬�¿�¹�Á&µ%¯�°�±�û�°�´�Ã{»�¸ØÌ%¹�®�¬�ÊË¿�·"¬Ô¯�Á&¹�¿4À ¿�È%Ê�¬�Æ*¹�Â�¬�®�¹�Ò�¬�Ê"´�Á »�½"Ò�À ¿�È�Ê"À ½%¹�Á�Ê"À ¼�¿�®BÀ ­"È�¿4À »�½�»�¾�¯�ü�ý�þ�Æ*ÿA´
÷�ø`®B¹�Ä�¹�½%Ê�®�¹�Ê"À »�¬�¸�À ¼�¼�À »�½%µ ö Á ¿�·�»�È"Ò�·�¿�·"¬�Ì�®�»��%Á ¬�¼�Ê�À �Q¬�®t¼*È"­"¼�¿4¹�½-¿4À&¹�Á&Á ÄEÀ ½�Ê"À ®�¬�Ã{¿4À »�½�¼�»�¾�¼�Ìi¬�Ã�À �%Ã¦¼�»�È�®BÃ{¬�¼
¼�È%Ãc· ¹�¼ üb¹�¼ ö Ð��q¬�Á&¹Ô¹�½%Ê
¿�·"¬�Ú�¹�Á&¹�Ã{¿4À&Ã�Ã{¬�½-¿�¬�®BÐ ¿�·"¬É»4Â�¬�®B¹�Á&ÁtÊ�À ¼�¿�®BÀ ­"È"¿4À »�½�¼BÐ"®*¬��"¬�Ã{¿4À ½"Ò ¿�·"¬�Ê"À � È"¼�¬�¬�¸
À ¼�Æ
¼BÀ »�½%ÐQ¹�®�¬b®*¬�¸�¹�®�×�¹�­%Á Ä;¼BÀ&¸�À&Á&¹�®(¬�Â�¬�½Ë¼�·�»4Å�À ½"Ò�¬�½"·%¹�½%Ã{¬�¸Ø¬�½�¿�¼Ø¹�Á »�½"Ò�¿�·�¬b¼�Ì%À ®�¹�Á"¹�®B¸ ¿4¹�½�Ò�¬�½�¿�¼Bµb¶¦·"¬�÷¦øA®B¹�Ä
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����� �"!$#%��&('�)*#+�	,�#.- /0�	#�1�)���243�)(56�7'98��:5<;=8�5�&�!>-�8?)��*@A&B��/��B�	,�#�)�!>��2C1<��&B��2 5�/�1D�E1<- F�#�/G2�- /�#+5<;H&�- 1�,0�
I	J ��K�2 #ML�N�L�OP8�5<2 '�!�/RQ�SCTU,�-�2 #V�	,�#W)�����- 5X�<��� �=)*#�3�)*#�&*#�/0�$�	,�#V&���!$#Y;Z5�):8�5�&�!>-�8�[\)]�	@^#%2 #%8��	)*5�/�&:��/9�+!>��1�[
/�#�� -�8P_�#%2��7&�N J ,0'�&�O`�	,�#V��Ka5�F�#b&]-�!>-�2���)�- � - #�&c8�5�'�2��c)*#�3�)*#�&(#�/A�d�	,�#W8�5�&]!>-�8e)]�	@M��- &*�	)]- K�'�� - 5�/?K�'��P�	,<#�@M8�5�'�2��
#%f '���2�2 @WTd#%2�27)(#�3�)*#�&*#�/0�b��8�5�)*)*#%2���� - 5�/?5<;%1<��&g��/��>!h��1�/�#�� -�8i_�#%2���&�Nkjl;Z'�)*�	,�#�)H8�5<!�3�2�-�8���� - /�1?;m��8��	5�)g- &P�	,����
8�!$[\T��	F�#%2 #�/�1��	,R)�����- 5E#%!>- &*&�- 5�/B�	)���8�#�&Yno#�pq#%2 #%8��	)(5�/�&WTU,�-�2 #h�	,<#:r�[\)��	@ I )(#%2���� - F6- &*� -�8=K<)*#%!$&*&*�	)]��,�2 '�/�1<S
#%!>- &*&]- 5�/M�	)���8�#�&b&*'�K�[(no#�p�#%2 #%8��	)*5�/�&]N

jg&g��- &�8�'<&*&*#%��#%��)]2�- #�)�O62 5 TU[(;Z)*#%f '�#�/�8�@V)�����- 5c#%!>- &*&�- 5�/+;�)(5<!s�	,�#btvu�wG�	)���8�#�&o�	,�#H&���!$#H&('�K�[(no#�ps#%2 #%8��	)*5�/<&
I ;Z5�)x;Z)*#%f '�#�/�8�- #�&Yy{z�|�|^w~}P�%S	N"��5�/�&*#%f '�#�/0� 2 @%OU�E8�5<!$3���)�- &*5�/�5<;U2 5�TU[(;Z)*#%f�'<#�/�8�@X)����<- 5~#%!>- &(&�- 5�/�T�- �	,
!>-��7[\#�/<#�)*1�@�r<[\)��*@�#%!>- &*&]- 5�/�O�- /?8�5�/��m'�/�8�� - 5�/=T�- �	,x}���#%!>- &*&�- 5�/�O�&*,<5�'�2��4@�- #%2����b!U'98\,x-�!$3�)*5�F�#%�U#�&*� -�!h���	#
5<;A�	,�#�8�5�&�!h-�8�[\)��	@~�<- &*�	)�- K�'�� - 5�/9N�jl;m�	F�5�)���K92 #W8�5�/�&(#%f�'�#�/98�#U5<;A#�&*� -�!>��� - /�1=�	,�#�8�5�&�!h-�8i)��*@M��- &*�	)�- K�'<� - 5�/~- &
�	,����g�	,�#x2�- /�#�[\5<;�[\&]- 1�,A�	�<�*F�#�)���1�#%��!h��1�/�#�� -�8b_�#%2��~8���/^�	,�#�/^K6#�#�&*� -�!h���	#%�?KA@�- /0F�#�)*� - /�1��	,�#�&*@0/�8\,�)(5��	)*5�/
#%f '���� - 5�/ I	J ��K�2 #?L�N�L�O�)*5 T�z�S	N

j4�V)�����- 5R;Z)*#%f '�#�/�8�- #�&V5<;bz�|��<z�|�|XwE}e�%Og}G���g)*#�1<- 5�/�&VK6#%8�5<!$#x5�3�� -�8���2�2 @��	,�-�8��6N��oK�&(#�)*F���� - 5�/<&V5<;b2 5�TU[
;Z)*#%f�'<#�/�8�@^&*@A/98\,�)*5��	)(5�/X#%!>- &*&]- 5�/�- /��	,�#E��- )(#%8�� - 5�/�5<;9&*'98\,X)(#%!$/���/0�	&c5��a#�)*&��>'�/�-�f '�#V5�3�365�)*�	'�/9- ��@^�	5
!$#%��&*'<)*#H&*@0/�8�,�)*5��	)*5�/?#%!>- &*&�- F�- ��@^��2 5�/�1Y8�5<2 '�!$/�&CTU,�5�&(#=2 #�/�1��	,�&���)*#b1<- F�#�/xKA@V�	,<#W��- &(� ��/�8�#�&o�	5��	,�#W}����
)*#�1<- 5�/�&]N�t���!>�*@h�	,�#�)*#%;Z5�)*#$K6#b365�&*&]- K�2 #b�	5WK�'9-�2��:�W��[(��-�!$#�/<&�- 5�/���26!$5��7#%2A5<;��	,�#$#%2 #%8��	)*5�/X��- &*�	)]- K�'�� - 5�/�- /
�	,�#Mn���2����0@%Nxu7'�8�,R�x!$5��7#%2�Td5�'�2��?5��a#�)�/�#�Tq- /<&�- 1�,A�	&?- /A�	5Y�	,<#=1�#�5<!�#��	)*@^5<;k�	,�#Mnc��2���8�� -�8h8�5�&�!>-�8�[\)]�	@
��- &*�+��/�����5�)H3a5�&(&�- K�2 #�,���2 5<N

�=���E�� ` `�0¡m�0¢]£�¤�¥§¦<¨�¦<©Wª$¦<«�¬�¥§ M­?£A®�«

J ,�#"8�'�)*)(#�/A�:3���)�����- 1<!¯,�5<2��7&��	,����?,�- 1�,�[\#�/<#�)*1�@R3�,<#�/�5<!$#�/���Oo)(#%2����	#%�X�	5�&*'<3a#�)(/�5 F���#���/9����5�)���8�� - F�#
1<��2���8�� -�84/0'�8�2 #%- I jcn�°P&�S	Ok��)(#��	,�#$&*5�'�)�8�#�&45<;98�5�&�!>-�8C)��*@A&]N4}e5�Td#�F�#�)�O�/�5Y��- )*#%8��c8�5�/�/<#%8�� - 5�/YK6#���TC#�#�/Y�	,�#
3���)*� -�8�2 #�&W�	,����=TC#:5�K�&(#�)*F�#^2 5�8���2�2 @���/9����/0@±-��7#�/0� - _�#%�B8�5�&�!>-�8�&*5�'�)�8�#�&=,���&WK6#�#�/�!>����#%O42 #%�	F�- /�1^�	,�#%- )
5�)�- 1<- /~'�/�8�#�)*� ��- /�N

jg&4#%��)�2 @E��&4�	,�#Vz�²���|�³ &�Ok´�T�-�8\�0@ I z�²���²�S�&('�1�1�#�&*�	#%�=�	,����4&*'<3a#�)(/�5 F���#bTC#�)*#$&*5<!$#�,<5 Ts)*#�&*365�/�&]- K�2 #=;Z5�)4�	,�#
��8�8�#%2 #�)���� - 5�/.5<;H8�5�&�!>-�8�)��	@0&�N J ,�- &x-��7#%�>T���&W3�)*5�365�&*#%�M#�F�#�/�Ka#%;Z5�)*#:�	,�#^8�5�/</�#%8�� - 5�/"K6#���TC#�#�/s8�5�&]!>-�8
)��*@A&X��/��B1<��2���8�� -�8Y)�����- 5�#%!>- &*&]- 5�/sT$��&�!h���7#%NµjV2 �	,�5�'�1�,s�	,�#^&*'<3a#�)(/�5 F���-���#%�ET$��&X!H'�8\,¶8�2 5�&(#�)Y�	5
�	,�#^8�'�)*)*#�/0� 2 @.��8�8�#�3��	#%�~F6- #�T·5<;o8�5�&�!>-�8�[\)��*@���8�8�#%2 #�)���� - 5�/�OH- �cT���&�)*#%8�5�1�/9- ��#%�Bf '�- �	#:#%��)�2 @+�	,����c&(�	)*5�/�1
����-���K���� -�842 5�&(&*#�&i3�)*#�F�#�/0�	#%�b&�- 1�/�- _�8���/0��3���)*� -�8�2 #c��8�8�#%2 #�)���� - 5�/^�7'�)�- /�1b�	,�#C&*'�36#�)*/�5�F��P#��A39��/�&�- 5�/�N�t�/<&*�	#%����O
- �CT$��&o3�)*5�365�&*#%���	,�����- �$- &C�	,�#V- /A�	#�)���8�� - 5�/x5<;��	,�#H&*'<3a#�)(/�5 F��4)*#%!�/���/A�	&CT�- �	,?�	,�#gtvu�w·�	,9���$2 #%���7&o�	5=�	,�#
��8�8�#%2 #�)���� - 5�/B5<;P8�5�&�!h-�8g)��	@0&�N J ,�#�-���#%�cT���&�_�)(&*�W��#�F�#%2 5�3a#%�?K0@B¸�#%2�2 I z�²�¹�º���O�K�SP'�&�- /�1��	,�#Y8�5�/�8�#�3���5<;
_�)*&(�	[\5�)��7#�)�»7#�)�!>-6��8�8�#%2 #�)���� - 5�/�Ngu7'�K<&*#%f�'<#�/A�dTd5�)*�h,���&o#�F�5<2 F�#%�W�	,�- &�-��7#%�W- /A�	5WTU,9���$- &�8�'�)*)(#�/A� 2 @>�0/�5�TU/
��&���- ��'<&�- F�#U&*,�5�8\�M��8�8�#%2 #�)]��� - 5�/ I	¼ u�jWS	N ¼ u�j¶- &g;Z'�2�2 @W)*#�F6- #�TC#%�cKA@Y½P2�2�- &(5�/:#��$��2�N I z�²�²�¾<So��/���O`�	5?�c2 #�&(&*#�)
#��0�	#�/A�bK�'���!$5�)*#�)(#%8�#�/A� 2 @%O�KA@�¿�5�/<#�&U#�����2�N I z�²�²�º�S	N

J ,�# ¼ u�jµ!�#%8\,���/�- &]!¶- /E8�5�/<�À'�/98�� - 5�/hT�- �	,^u�°bÁe&g��3�36#%��)*&P�	5cK6#���K�2 #U�	5���8�8�5�'�/0�$;Z5�)P�	,�#HF���&*�$!>�]�m5�)�- ��@
5<;e8�5�&�!h-�8H)]�	@0& I �	,<5�&*#�T=- �	,E#�/<#�)*1<- #�&>Âµz�|vÃv�<z�|`ÄmÅ�#�pVS	N�}e5�Td#�F�#�)]Oa�	,�#�8�2���&(&�-�8b3�)*5�K�2 #%!¶5<;6�	,�#x- /��m#%8�� - 5�/
!$#%8�,���/�- &�! I �	,�#x��K�-�2�- ��@~�	5^��8�8�#%2 #�)]���	#V&*#�#%�:3���)*� -�8�2 #�&>;�)(5<!l�	,�#=�	,�#�)�!h��2�36505<2�Si)*#%!>��- /<&b'�/<&*5<2 F�#%� I &*#�#%O
½P2�2�- &(5�/�#��:��2�Nez�²�²�¾<Æ4¿�5�/�#�&�#��:��2�Nez�²�²�º�S	N>jG&(#�3���)����	#~!$#%8�,���/�- &�!Ç- &�)*#%f '�- )*#%���	5Y#�/<#�)*1<- ��#>3���)*� -�8�2 #�&��	5
&*'�K<[(no#�pl#�/�#�)*1<- #�&>- /^5�)��7#�)g�	5�- /��m#%8��b�	,�#=/�#%8�#�&*&]��)*@Y&*#�#%�:3���)*� -�8�2 #�&h- /0�	5��	,�# ¼ u�jl#�/AF�- )*5�/�!�#�/A� N=È�5�TU[
;Z)*#%f�'<#�/�8�@+)�����- 5"��&*�	)*5�/�5<!H@±- &Y-��7#%��2�2 @�&*'�- �	#%�B;�5�)x�����7)*#�&(&�- /�1M�	,9- &=3<)*5�K�2 #%!>N�t�/B&*'�36#�)*/�5�F��>)*#%!$/���/0�	&
I u�°gÁi&�S	O%TU,�#�)(#=!>��1�/�#�� -�8d_�#%2���&d)���/<1�#=;Z)*5<!Gz�|HÉPn±�	5�z=!>n�O`�	,�#g&*@A/98\,�)*5��	)(5�/�[\#%!>- �	� - /�1=#%2 #%8��	)*5�/�&4,��*F�#
&�- 1�/�- _98���/A� 2 @s2 5 TC#�)>#�/�#�)*1<- #�&M���Y�?1<- F�#�/Ê8�)�- � -�8���2H;�)*#%f '�#�/�8�@%NEj4�Mz�|��<��|+wE}P�%Oi�	,�#�#%2 #%8��	)*5�/�&h&*3���/��	,�#
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& ÞRõ�÷$ú6ñ�ß*í â�ÞAí>ì�ñ�Þ�ò(í	ß�â�õ ÞAí�ñ�ÞRì�ñ�ò]÷>õ�ì�û\ß�â	á^ñ�ß�õ à<õ ÞRõ ò�í	ï<Ý=Ý�Þ<Ý�ß*à�áBð7Ý�Þ<ò�õ í�áEñ<ôPì�ñ�ò�÷hõ�ìgß�â	á0òhõ Þ+í	ï�Ý('�â�î�â�ë0á%ø
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A 1.6 MW CW 30-60 MHz Arecibo Transmitter 
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or Imaging Solar Radar with the LWA 
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å8ß'ìAë�è�á�ã6î�ã äUà
è�á"â8î=à	ã å8ä0ï Z ëAèná"â8ç�ã åIì�å�ü�è�álêká'åAæ�ânì0é6â.äAè�àYå8á�ó0ã à	ã ä�÷oâ
��í�äAø�é6ã �8è3ß'à	â.á;üyã6é6édà
ë�è�ä^ß�î�â8é è&â.ß k

lnm�o�p q:rts�p uwvyxzs�p {:| � ô8ï6ÿ�$
ü�ë�è�á�è m ã ßQà
ë�èlìWé6â.ä�è�à	â.á'ù&á'å8à	â.à	ã å8ä�ì<è�á�ã å<ç�( r ã ßQà
ë�èlìWé6â.ä�è�àyæ�â.ß'ßj(eâ.ä0ç v ã ßnà
ë�èDß'à	â.á'øZìWé6â.ä�è�à�ç�ã ß�à	â.ä0î=è+ïZ â.ó0é è�ô8ï6õ�ß'íWæ�æ�â.á�ã ��è�ß�à
ë�èTè�òUì<è+î=à
è+çW^�í�ò�é è��8è+é ßoêká'åAæ âNä�í0æ�ó<è�áyåAêi�Uä�å�ü�ä è�òUà
á�â.ß�åAé6â.átì0é6â.ä�è�à
ß�ï Z ë�è
è�ß'à	ã6æ�â.à
è�ßlã äWç�ã6î�â.à
è�à
ë0â.à�à
ëAèQó<è�ß'à�î�â.ä0ç�ã6ç�â.à
è�êkå8á�ç�è�à
è+î=à	ã å8ä�ó�ù�à
ë�èS��P2ð|åAê ß'åAé6â.á�üyã äWç�ø�ç�á�ã �8è�äLî=ù<î�é å8à
á�å8ä
è+æ�ã ß'ß"ã å8äOã ß*}�~0åUå8à
è�ßj( üyã à
ëOâ.ä^è�ò�ì<è+î=à
è+ç^æ�è+ç�ã6â.ä â8æ�ì0é6ã à
í0ç�è�åAêWâ.ó<å8í�àlôtæ N ù�â.àyô�+T�2�6��(eâ.äOã äUà
è�äAß�ã à%ù
é è��8è+é-æ�â.ä�ùOç�è+î�â8ç�è�ß�ó<è+é å	ü?à
ëAè&î=í�á�á'è�äUàté6ã6æ�ã à�åAê\ç�è�à
è+î=à	â.óWã6é6ã à%ù+ïe�Rå	üYè��8è�á�(<ìWé6â.ä�è�à	â.á'ù^á�â8çAã å�ß'å8íAá�î=è�ßNâ.á'è
è�ò�ì�å8äAè�äUà	ã6â8énâ8æ�ì0é6ã %�è�á�ß�(�â.ä0ç�â.á�ã à
ëWæ�è�à	ã6î`ã äWî=á'è+â.ß'è�ß�ã ä�ß'à
è+é6é6â.á&üyã äWç�ß'ì<è�è+ç�ß2î=å8á�á'è�ß'ì<å8ä0ç�ã ä�÷Aé ù|ã ä0î=á�è+â.ß'è
ì<å	üYè�áyé è��8è+é ß;÷8è�åAæ3è�à
á�ã6î�â8é6é ù+ï Z ëUíAß�(<ã ä�è�òUà
á'è+æ3è�î=å8ä0ç�ã à	ã å8ä�ßj(�à
ë�è3è�ß'à	ã6æ�â.à
è�ßtê�å8á[è�ò�à
á�â.ß'åAé6â.áQß'å8í�á�î=è�ß�î=å8í0é6ç
ó<èjâ¦ê�â8î=à
å8á^åAêyÿ8þ8þ/aAÿ8þ8þ8þ�à	ã6æ�è�ß�ëWã ÷8ë�è�á�(;ó�è+î=åAæNã ä�÷|î�é å8ß'è�á^à
åwâjç�è�à
è+î=à	â.ó0é èñé è��8è+é[è��8è�ä üyã à
ë§î=í�á'á'è�ä�à
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´wµ�¶�·¹¸	¶�ºi»C¼'½�¾/º	¿�¶ ´¯À ¸	Á
ÂwÃ ¾/µ Ä�ÅiÆKÇTÈ É�É�È Ä�º ÊK¶�º	É�È Ã ¼

Ë�Ì2Í�Î�Ï Ë ÇeÐ�¼ Ï
Ñ�ÒTÓ ¶�¿ Ô�Õ]Ö/×�Ö Ô�Õ]Ô�Ø�Ù/×�Ø�Ù�Ô
ÚSÛ º�Ü Ô�Õ]Ø/×�Ø Ô�Õ]Ô�Ö/Ý�×�Ö/Ý�Ô
Ñ�ÑTÞ º�» Ô�Õ Ò × Ò Õ]ß Ô�Õ]Ô Ò�Ñ × Ò�Ñ Ô
à Þ µ�á â/×�ã�ã Ô�Õ]Ô�Ô Ò Ø/× Ò Ø
Ò ß Þ ¼ä¿Wá Ò�Ñ × Ò Ý�Ô ØJå Ò Ô:æyç`×2Ô�Õ]Ø
Ý�ãTè Ì ¾ Ý�Ö/×�Ý�Ô�Ø Ý¢å Ò Ô æyç ×2Ô�Õ Ý
é á�ÄyÄ Ù/×�â/Ý Ô�Õ]Ö�Ö/×�Ö�Ö�Ô
ã�ÔYêëÈ ¿ Ò ã Ñ × Ò ã�Ô�Ô Ö�ì]ØJå Ò Ô æyí ×WÖ�Õ]Ø
Í Ê Ò�Ò Ý�ã�ß�Ö Ø Ñ�Ò ×�Ø/Ý�Ô�Ô Ò ì Ñ å Ò Ô æyí × Ò Õ Ñ

¶�·�¸�È î�ÇY¶�º Ã Õ
ÊK¶ Ã ¶�» Ã È Ä�º[Ä�ÅyÉ�¸�»ðïñ»C¼z»�À Ä Ã µ�Ä�º¢¶�ÇTÈ É�ÉjÈ Ä�º�ò�Ä�¸�À]Ü�¾�À]À Ä�ò
»CÄ�º	É Ã µj¾�È º Ã É Ã Ä«ó¤¶�î�À]¾�»C¶�ÜcÄ�º�ôõ¾/µ�È Ä�¸	É�î�¾/µ�¾�ÇY¶ Ã ¶�µ�É�Ä�Å
Ã ï	¶Vî�À]¾/º�¶ Ã�ö É�¸�»Aï�¾/É Ã ï	¶YÉ Ã µ�¶�º	¿ Ã ï÷Ä�ÅiÈ Ã ÉJÇT¾/¿�º	¶ Ã È]»ùø	¶�À]Ü÷¾/º�Ü Ã ï	¶Vî	µ�¶�É�¶�º�»C¶YÄ�Å�¾/ºy¼ñ»�À Ä�É�¶ ö À]¾/µ�¿�¶VÉ�¾ Ã ¶�À]À]È Ã ¶�É�Õ
Û É�¶�¾/µ�»AïúÅûÄ�µ�»C¼z»�À Ä Ã µ�Ä�º	ü�ÇT¾/É�¶�µc¶�ÇTÈ É�ÉjÈ Ä�ºý¾ Ã Ø�Ø�Ô Ì�Í�Î ï�¾/ÉVóþ¶�¶�ºý»CÄ�º�Üw¸i» Ã ¶�Ü Ë Ê�¸iÀ ÿ�¶ Ã ¾�À]Õ Ò Ù�Ù�ã Ï ö ¾/º�Ü'¾É�¶�¾/µ�»ðïT¸	É�È º�¿ Ã ï�¶�º�¶�ò°ã/Ý Ì�Í�Î ê�� Û É�¼yÉ Ã ¶�Ç È É6¸�º�Üw¶�µ�òV¾�¼�Õ��¯ï	¶ È º�»Cµ�¶�¾/É�¶�ÜfÉ�¶�º	É�È Ã È ôzÈ Ã ¼SÄ�Å Ã ï�¶���� Û ò�Ä�¸�À]ÜÈ º�»Cµ�¶�¾/É�¶ Ã ï	¶ îþÄ�É�ÉjÈ ó�È]À]È Ã È ¶�É�Ä�Å¯Üw¶ Ã ¶�» Ã È º�¿ñ¾/ºy¼÷É�¸�»ðï[î�À]¾/º	¶ Ã Éë¾/º�Ü[È]ÇYî�µ�Ä�ô�¶¢»CÄ�º	É Ã µ�¾�È º Ã ÉSÈ ºiÅ�¶�µ�µ�¶�ÜWÅûµ�Ä�ÇtÉ�¸�»ðï
Üw¶ Ã ¶�» Ã È Ä�º	ÉjÕ
�	��
 ��
������������������	������� ��!#" !#$&%�
 �(')!#�&*+%�������!#���

Ì Ä�É Ã ¶�ÁzÈ É Ã È º	¿Tµ�¾�Ü�È ÄTÉ�ÿy¼eÉ�¸	µ�ô�¶�¼äÉ*ïi¾�ô�¶cóþ¶�¶�º�ÇT¾�Ü�¶e¾ Ã µ�¶�À]¾ Ã È ô�¶�À ¼�À Ä�ò Å�µ�¶�·¹¸	¶�ºi»�È ¶�É Ë ¶�Õ ¿�Õ öõÃ ï�¶ Þ ¾�Ç*ó�µ�È]Üw¿�¶
É�¸	µ�ô�¶�¼äÉ Ï Õ ´�µ�Ä�Ç Ã ï	¶�É�¶WÉ�¸	µ�ô�¶�¼yÉñ»CÄ�ÇY¶�óþÄ Ã ïúÉ�¶�µ�¶�º�Ü	È î�È Ã Ä�¸	ÉñÜ	È É�»CÄ�ô�¶�µ�È ¶�É Ë ¶�Õ ¿�Õ ö î	¸�À Éj¾/µ�É Ï ¾/ºiÜ Ã ï	¶ »�¾ Ã ¾/ü
À Ä�¿�¸	¶�ÉJÄ�Å³É�Ä�¸	µ�»C¶�Éc¸�É�¶�Ü ÅûÄ�µ ï�È ¿�ï	üAµ�¶�É�Ä�À ¸ Ã È Ä�º ÇT¾/î�î�È º	¿�¾ Ã ïiÈ ¿�ïúÅ�µ�¶�·¹¸	¶�ºi»�È ¶�É�Õ Â ¶�µ�¶�ºiÜ	È î�È Ã Ä�¸	É�Ü�È É�»CÄ�ô�¶�µ�È ¶�É
Ä�Å Ã ¶�º[î	µ�Ä�ôþÈ]Üw¶ Ã ï	¶V¿�µ�¶�¾ Ã ¶�É Ã Ä�î	îþÄ�µ Ã ¸	º�È Ã È ¶�ÉcÅûÄ�µJ¾�Üwôõ¾/º�»C¶�É«È º÷Ä�¸�µ*¸	º�Üw¶�µ�É Ã ¾/º�Ü	È º	¿«Ä�Å Ã ï	¶Vî	ïy¼äÉjÈ]»CÉ*Ä�Å�¾/É Ã µ�Ä�ü
º	Ä�ÇTÈ]»�¾�À¤Ä�ó-, ¶�» Ã É�Õ Û º'¶�Áþ»C¶�À]À ¶�º Ã µ�¶�»C¶�º Ã ¶�Áz¾�ÇYî�À ¶[È É Ã ï	¶[ß Þ É�¸	µ�ô�¶�¼5Ü	È É�»CÄ�ô�¶�µ�¼ñÄ�Å Ã ï	¶S¶�Á Ã µ�¾/Ä�µ�Ü	È ºi¾/µ�¼.,<¶ ÃÈ º0/21 Þ ß�Ö Ñ�Ò Õ��¯ï	¶3��� Û òKÄ�¸�À]Üeóþ¶�¾/º2¶�Áþ»C¶�À]À ¶�º Ã É�¸	µ�ô�¶�¼�È º	É Ã µ�¸�ÇY¶�º Ã ò*ï�È]»ðï »�¾/º2óþ¶54¨¶�Áyî¤¶�» Ã ¶�Ü	6 Ã Ä�¸	º	ü»CÄ�ô�¶�µK¸	º	¶�Áyîþ¶�» Ã ¶�ÜT»�À]¾/É�É�¶�É6Ä�Å�Ä�ó7,<¶�» Ã É�Õ8�¯ï	¶ ¾/µ�µj¾�¼�9 É6É�¶�º	É�È Ã È ôzÈ Ã ¼SòJÈ]À]À�ó¤¶RÉ�¸	:�»�È ¶�º Ã Ã Äe¾�À]À Ä�òýÉ�Ä�¸�µ�»C¶ùºä¸iÇ*óþ¶�µ
»CÄ�¸	º Ã Éf¾ Ã Ü�¶�»�¾�ÇY¶ Ã µ�È]»*Åûµ�¶�·�¸	¶�º�»�È ¶�É�ò\ï	¶�µ�¶RÉ�¼yº�»Aï	µ�Ä Ã µ�Ä�º�¾/¿�È º	¿�È ÉKº	¶�¿�À]È ¿�È ó�À ¶*ó�¸ Ã ò*ï	¶�µ�¶c»CÄ�ÉjÇYÄ�À Ä�¿�È]»�¾�À Ã ¶�É Ã É
ï�¾�ô�¶�º	Ä Ã ¼�¶ Ã óþ¶�¶�º ¾ Ã�Ã ¶�ÇVî Ã ¶�Ü	Õ;�¯ï�¶�»�¾/î�¾/ó�È]À]È Ã ¼ Ã Ä5È]ÇT¾/¿�¶'¾WÀ]¾/µ�¿�¶�ø	¶�À]Ü ·¹¸iÈ]»AÿzÀ ¼ý¾/º�Ü�¾ Ã ï�È ¿�ï ¾/º�¿�¸�À]¾/µ
µ�¶�É�Ä�À ¸ Ã È Ä�º°¾/º�Ü�É�¶�º	É�È Ã È ôzÈ Ã ¼5òKÄ�¸iÀ]Ün¾�À]À Ä�ò ÅûÄ�µS¶�:�»�È ¶�º Ã É Ã ¸�Ü	È ¶�ÉSÄ�Å ôõ¾/µ�È]¾/ó�À ¶�¾/º�Ü Ã µ�¾/º�É�È ¶�º Ã µ�¾�Ü�È Ä2É�Ä�¸	µ�»C¶
îþÄ�î	¸�À]¾ Ã È Ä�º	É ö Å�Ä�µ*¶�Áz¾�ÇYî�À ¶�¾ Ã*Ã ï	¶�1 ¾�À]¾�» Ã È]»«»C¶�º Ã ¶�µ Ë=< ïi¾/Äë¶ Ã ¾�À]Õ Ò Ù�Ù�Ö Ï Õ
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A+BDC,E FHGIB�J�ELK�BDC,MON�PQGIB
RDSUTWV3X

Y[Z BDC ZWZ KLF;\ C,E3C Z B
] P^\ C _Q`
a J bIC>K Z McJ Z GId�\�K�BDPQbIG _Q`
e KQ\ d Zgf ] bIC,KQE ] _Q`
N�P^K�hiJ�KQ\�NjK e \ C R�k `>E X k `
l PQB�KQ\ mQ`

Y[Z BDC Z^Z KLn"K ZWo
pQqQr K Z BDC ZWZ K3C,\ C,E3C Z BDG _Qs o
]Wt K�G�J Z^uvZ CjB a PQb o r ` o
w P Z BDbIP^\xGIy$GIBDC,E _Q`Q` o
V K�B�K	BDb�K Z GzELJ GIG�J P Z R�{ e Cjb|P ] B�J�N}\�J ZWo X _ r ` o
l PQB�KQ\ ~Q~Qs o

Y bIb�KDy
~Q` e K ZWo G _Q`Q�
\�K e PQb�K Z M�BDb�KI�QC,\ _Q`Q�
MWK�B�K ] b-PiN�CjGIGzJ ZWuc� KQNjJ�\�J B+y q �

�"�^���W� pQq �

N�C Z BDb�KQ\�G�J BDC,�

� B t Cjb u P�PHM3G�J BDCjG3M�P	CjhiJ G-B�� e d^B�B t C|��� Y G�J BDC a PQd�\�M e C|B t C�E3PQGIB[N�P Z �QC Z J C Z B	K Z Mv\ C,K�GIB�Cjh ] C Z G�J �QC���� Y
\ PHNjK�B�J P Z ����COK Z B�J�NjJ ] K�BDC�MQCj�QC,\ P ] J ZWu K�N�C Z BDb�KQ\�K�bIbzKDy�K�bIPQd Z M�B t C ] bICjGIC Z B	��� Y G�J BDC,�;K Z M�B t C Z e K�GIC,M
P Z Cjh ] CjbzJ C Z N�C,��Cjh ] K Z MWJ ZWu B t C u CjP^E3CjBDbIy�KQ\ P ZWu a J B t B t C3�v� Y d ] u b�KQM�C,�"�>PQbICjP��QCjb�� e J ��GIB�K�B�J�N Y bIC,NjJ e PQ�
�j� Y J�E>K u J ZWu GIP^\�K�b	b�KQMWK�b3P e GICjb-�xK�B�J P Z G a PQd�\�M e C ] PQG-G�J e \ C � PQbLK ] Cjb�J PiM>P � d ] BDP p � r t bLN�C Z BDCjbIC,M�P Z
Y bIC,NjJ e Pg\ PiNjKQ\ Z P�P Z�� PQb�K GIPQdWB t a CjGIBDCjb Z S[T �j� Y \ PHNjK�B�J P Z �¡K Z M�B t CcN�dWb-bIC Z B3�v� Y G�J BDCOJ G>E3PQb-CvB t K Z
\�K�b u C}C Z PQd u t � PQb¢B t C	bIC,£�d�J bIC,E	C Z BDGUP � B t C�GIP^\�K�b¤b�KQM^K�b¢bIC,N�C,J �HJ ZWu K�bIb�KIy,�

¥�¦�¥�¦¨§ ©)ª�«-¬

Y M�CjB�KQJ�\ C,MgN�PQGIBLK Z KQ\ y�GzJ G � PQb3B t C­�j� Y t K�G Z PQBUyQCjB e CjC Z ] bIC ] K�b-C,MW� e dWB l K e \ C­~Q��~�N�P Z B�KQJ Z G}PQb�M�CjbI��P � �
ELK uQZ J BDd)M�C�CjGIB�J�E>K�BDCjG�� l t C�ELKQJ Z ] P^J Z B�J GUB t K�B[B t C�N�PQGIB3P � GId�N t K Z K�bIb�KDy a PQd�\�M e C�E3C,K�GIdWb-C,MOJ Z B t C
ELJ�\�\�J P Z G|P � M�P^\�\�K�bIG��iK�G"P ]W] PQGIC,M�BDP B t C t d Z M�b-C,M�G�P � E>J�\�\�J P Z G|bIC,£�d�J bIC,M � PQb t J u t Cjb-� � bIC,£�dWC Z N�y u bIPQd Z M���PQb
G ] KQN�Cj� e K�GIC,M�GIy�G-BDC,E3G;P � N�P^E ] K�b�K e \ C[G�J ®jC[PQb;GIP ]^t J GIB�J�NjK�B�J P Z � l t C�ELKQJ Z G�KD�HJ ZWu G}K�bICUbIC,KQ\�J ®jC,M e C,NjK�dWGIC¤P �
B t C�N t C,K ] N�PQGIB¡P � B t C a J bIC K Z BDC ZWZ K¤C,\ C,E3C Z BDG}K Z M}B t C¤G�J�E ] \ C,��d Z �-N�P�P^\ C,M�C,\ C,N�BDbIP Z J�N�G|B t K�B	K�bIC[bIC,£�d�J bIC,M
BDP ] b-PiN�CjGIG¤B t C}b�KQMWJ PvGzJ uQZ KQ\ G¤P � E3PHM�CjGIB e K Z M a J�M�B t J Z B t J G � b-C,£�dWC Z N�y�bIC u J�E	C,�
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ûQü�ý^ûQüQþ ÿ ����� ÷�åQäIäIâjæIãiåQï�çWí ï^ó�öDåÜë	ð��Qâ,î âjïWóQöDà^æ�å^ù	� ý � þ ø�
�� ßáà�í æ�äIâjó^í åQï à�ð�æ�
iâjâjï�ãiå$åQä�î � â���ã)î åQäIâ,ç

iâ,÷jð�õWæIâ>í åQïWåQæ-ãWàWâjä�í�÷¡æIöDä-õ�÷�öDõWäIâ	ãWä-â��Qâjï�öDæ�÷�åQï��Qâjï$ö�í åQï�ðQî�í ï$öDâjä�ù¨âjäIå^ø3âjöDä���åQï�
)ð�æIâ,î�í ïWâjæ�î åQïWóQâjäUöDà�ð�ï ü�� øLò
î�í�øLí ö�í ïWó í�øLð�ó^í ïWó­öDå ÷�å^ð�äIæIâñð�ïWóQõ�î�ð�ä}äIâjæ-å^î õWö�í åQï ð�ï)ç�æIâjïWæ�í ö�í �Hí ö������;â��Qâ,î åQã�ø3âjï$ö�å^ù"í åQïWåQæ-ãWàWâjä�í�÷3ã^à�ð�æIâjô
÷�å^ø3ãiâjïWæ�ð�ö�í åQïcöDâ,÷�àWï�í���õWâjæUåQï­öDàWâ����¤è�ô�����ê! #"%$ ÿ �&�	' è�ê�äIâ,÷�â,í �Hí ïWó>æ��$æIöDâ,ø ï^å�ë øLð � â�í ö|ã�åQæ-æ�í 
�î â
öDåLâ��$ã�î åQäIâ}öDà)í æ¢äIâjó^í åQï ð�ö¤õWïWãWäIâ,÷�â,çQâjï�öDâ,ç­ð�ï^óQõ�î�ð�ä¤äIâjæ-å^î õWö�í åQï(�
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