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U\s1hp�1grq�~LwL��hNg}u�mkw�q$l q��0u�vÛ (w��$|(w�mkw�hjixw�lÄl�u�mr|1g�u�~�~�u�l1�$|�u��$h	�1g^qEt}hjiri�w�l1�9mrq$�$hNmrs1hNg{�\w�mrsÄmrs1h,Â�h*�nw� (wL~Lw�m�� u�l�o
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s(|1v�u�lÄ~�u�l1�O|�u��$h�|1l�o(hNg}ikm�u�l�oOw�l1��¡Zik|�trs u$i¶hju�gk~�� t}q$v�v�w�mrv¶hNlnm·ÄL��u�g^��hNl(mrhNg�u�l�oOÅ�|�ikm�¡d¡j¢.���$ÆXz1g}u�Ã}w�hNg�¡
¡j¢��Çx(Æ��8u�l1l1hNgÛu�l�oÈ��u�g�u�m�ikqni�¡P¡�¢7x<��É�¡
�nu�g�o(hNl$¥���u�mrs�iJÄL��g�u�w�l8u�l�o [$mrhNhjo(v�u�l�¡0¡j¢���}�É�¡�o(h}~yu��$hjo o(hjt^w�i*w�q$l�i
ÄL[$mrq��\h�¡1¡j¢$¢�¡�É�¡���u�g�i*w�l1�! 1g^hju��Eo(q��XlBÄäe hN�\w�i�¡%¡j¢$¢�y�É�¡$u�l�o{hNgrgrq$g�grhjt}q��$hNgr�6Ä���u�gr�%hNlnmrhNg.u�l�o��du�l1hNv�u�l�¡1¡�¢��1¡�Æ
Y�w�ikh}~�m�¡ ¡j¢.�$¢$ÆnY6w�ikh}~�mcu�l�o�W0q�~� 1grq(q��p¡ ¡j¢O¢1¡�É3�
TXm.mrs1hZt}hNlnmrhNg\q���grhji�hju�g�t^s�q$l¶~yu�l1�$|�u��$hX|1l�o(hNg}ikm�u�l�oOw�l1��w�i\u�l
q$l1�$q�w�l1�
ÊQË�Ì�Í7Î�Ï�Ð�Ñ1Ò!ÓJÌ�Ô�Õ�Ï.Ò!Ô
Ö �Xs1hNmrs1hNg�mrs1h0~yu�l1�$|�u��$hX|1l�o(hNg}ikm�u�l�oOw�l1���3u$t}|(~�mkw�hji�q���mrs1hXs(|1v�u�l� 1g�u-w�lps�u��$h
udv¶qEo(|(~�u�gbu�g�trs(w�mrhjt}m^|1grhbqOg.�Xs1hNmrs1hNg\mrs1hN�xw�l(mrhNg�uOt}mcu�l�o�u�g^h\w�lnmrhN�Og�u�mrhjo¶mrqÛoOw�×�hNgrhNl(mXo(hN�$grhNhji&Ää�Sw�grln �u�|1v�¡
¡j¢��.v$Æ1�Pw�grl( �u�|1v ¡�¢��$¢$Æ%�.g�u-w�l�u�l�o�[$mrhNhjo(v�u�l�¡�¡j¢���}5Ænz1q1o(q$g�¡ ¡j¢.�7x(Æ1z1g�u/Ã}w�hNg�¡�¡j¢��7x7ÆÇ��u�g}i*~�hNl$¥!� wL~�ikq$l�u�l�o
U��$~�hNg�¡ ¡j¢.�7x(ÆnU�u�l1hNl1s�u�|�i-¡E�Zh}~L~�¡�u�l�o ��u�g�~yi�q$l�¡ ¡j¢��7x�É*�@_.i��Et^s1q�~Lw�l1�$|(w�ikmkw�t!ikm^|�oOw�hjics�uj�Oh\��qO|1l�ophN�$w�o(hNl�t}hd��q$g
v�q1o(|(~�u�gkw�mk�6ÄL�P~LwL��mrq$l�u�l�o!z�hNgrgrh}w�g�u$¡1¡�¢��7x(Æ�z1q1o(q$g�¡1¡j¢.�$£$Æ�z1g�u�Ã}w�hNg�¡1¡�¢��7x�ÉnuOi��\h}~L~�u$i ��q$g
w�lnm^hNg�u$t}mkw�q$l� �hNmk�\hNhNl
oOw�×�hNgrhNlnm·� uOt}|(~�m�w�hji{q���~�u�l1�$|�u��$h¶�1grqEt}hji^i*w�l1�ØÄ��.g�u�w�l2u�l�o [$mrhNhjo(vpu�l�¡\¡j¢���}$Æ�U��O~�hNgÛu�l�o���u�g}i*~�hNl$¥!� wL~�ikq$l�¡
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u�l�opikhNv�u�l(mkw�t\�1grq1t}hjiri*w�l1��mrs�u�m�l1hN�$hNgrmrs1h}~�hjiri�w�l(mrhNg�uOt}m.�\w�mrsphju$t^s�q$mrs1hNg�¡(u$i.u�l�u�l�ik�\hNg.m^q!mrs1hXv¶qEo(|(~�u�gkw�mk�
o(hN �u�mrh$�PU�u��Ow�l1�0w�lnm^qfu$tNt}qO|1lnmPuX�cwyo(h\g�u�l1�$h.q��1grhjik|(~�m�iPi�hNhNldw�l�Tb]@u�l�oZw�l���ik�Et^s1q�~Lw�l1�$|(w�ikmkw�tNi�¡(�\h.�1grqO��qnikh\u
|1l(wL��hjopv�q1o(h}~��Xs(w�trs	tNu�l�ik|1�1�%q$grmSw�l(mrhNg�uOt}mkw�q$l��\w�mrs1q$|1m\iru$t}gkwL��t^w�l1�{w�l�o(hN��hNl�o(hNl�tNh{ �hNmk�\hNhNl�mrs1hboOw�×�hNgrhNl(m
�3u$t}|(~�mkw�hji!q��.~�u�l1�$|�u��Oh��1grq1t}hjiri*w�l1��ÄäY�w�ikh}~�m�¡ ��u�s1hjiks�¡�u�l�o2W0q�~� 1grqnq.�p¡
mrq�u��1��hju�g�ÆPWXq�~� 1grq(q��0¡PY�w�ikh}~�m�¡Pu�l�o
��u�s1hjiks�¡d¡j¢O¢�y�É3�§���Ä|1l(wL���Ow�l1� mrs1h��1grq1t}hjiri*w�l1�Äq��Ûik�(lnm}u��Ý¡Xi�hNv�u�l(mkw�tNi�¡Xu�l�oÄqOmrs1hNg���q$grvpi�q��Z~Lw�l1�$|(w�ikmkw�t
�(l1q-�c~�hjo(�Oh�¡��Xs(wL~�hJ�$hNhN�(w�l1��oOw�×�hNgrhNl(m%�(l1q��\~�hjo(�$h�ikq$|1g�t}hjicw�l�o(hN��hNl�o(hNl(mÛq��6hju$t^s�q$mrs1hNg�¡�mrs(w�idu�g�t^s(w�m^hjt}mr|1grh
tNu�l8uOtNt}q$|1lnmZ��q$g!upg�u�l1�$h�q��Xu��1��u�grhNl(mk~��2oOwyi���u�g�u�mrh� %hNs�uj�Ow�q$g�i·q$ �ikhNgr�$hjo�w�l s(|1v�u�l2ik|1 $ºkhjt}m�iN��U
q�iks1q��
s1q�� mrs1hdu�g�t^s(w�mrhjt}mr|1grhdt}q$|(~�op�1grq1o(|�t}hbm^s1hb %hNs�uj�Ow�q$g�i�¡(�\hdo(hjirt}gkw� �h!u�l¶w�v��(~�hNv�hNl(mrhjop��u�g�ikhNg\ 1|(wL~�mXq$lpmrs(w�i
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u�g�t^s(w�mrhjt}mr|1grhpmrs�u�m�tNu�l2�1grq1t}hjiri{�Xgkw�mrm^hNl ikhNl(mrhNl�t}hji�¡Pu�l�o9 1|(wL~�o u�l�o2oOw�iru�vÛ (w��$|�u�mrh�m^s1h}w�g�ikm^gr|�t}mr|1grh	u�l�o
v�hju�l(w�l1���

aX|1g	v¶qEo(h}~�¡d�0a%��_�Y.`XY3¡�Þ�u �.q$�Ol(w�m�w��OhÛ��q1o(h}~!q��Û_Pu�g�i�w�l1�Äu�l�o YPg^grq$g�`\hjt}q��$hNg^��¡Xgrhju$o1ip�0gkw�mrmrhNl
ikhNl(mrhNl�t}hjiZw�l8u¶~�h}��m!mrq	g�w��Osnmdq$g}o(hNg!u�l�o�u�l�u�~��(ÃNhji·mrs1hNv u�mZ~�h*�(w�tNu�~�¡Pik�nl(m�u$t}m�wyt�¡�u�l�o�ikhNv�u�l(mkw�t{~�hN�$h}~�iN��]*l
o(q�w�l1�2ikq�¡
w�mdw�l(mrhN�$g�u�m^hjiZw�l(��qOgrv�u�mkw�q$lÄu�gkw�i*w�l1����grq$v w�m�i·v�|(~�m�w��(~�hB�nl1q��\~�hjo(�$h	ikq$|1g�t}hji{u�mÛoOw�×�hNgrhNl(m{~�hN�Oh}~yi
u�l�o ikh}~�hjt}m�i mrs1h�w�lnm^hNgr�1grhNm�u�m�w�qOl�ipmrs�u�m	u�grh� �hjikm�q��$hNg�u�~L~3� ]*m	grhjikq�~��$hji	oOw�×�hNgrhNl(m��Ow�l�o1i	q���u�v� (w��O|(w�m�w�hji
ik|�t^s�u$iZik�(lnm}u$t}mkw�t!u�l�oI~�h*�nw�tNu�~�u�v� (w��$|(w�mkw�hjidu�l�o grhjt}q��$hNg�i���grq$vÝhNg^grq$g�i\vpu$o(hdw�l�w�m�iXhju�gk~Lw�hNg!o(hjt^w�i*w�q$l�i��b]*m
�1grq��Owyo(hji\u$iSq$|1mr�1|1m\u�l�w�l(mrhNg�t}q$l1l1hjt}m^hjo�ikhNm�q��6ik�(l(m�u$t}mkw�tXu�l�opikhNv�u�lnmkw�tXi�mrgr|�t}mr|1grhji�u$iPm^s1hbgrhN�1g^hjikhNlnm}u�mkw�q$l
q��Pmrs1hdv�hju�l(w�l1�	q��Pmrs1h!ikhNl(mrhNl�t}h$��Tbl w�v���q$g^m�u�l(mbt}q$l(mrgkw� 1|1mkw�q$l�q��6q$|1g0v�qEo(h}~�w�i\mrq�i�s1q-� mrs�u�mXmrs1h!i^u�v�h
|1l(wL��hjo2�1g^qEt}hjiridtNu�l�g^hjikq�~��$h�u�v� (w��$|(w�mkw�hji!u�mfoOw�×�hNgrhNl(md~�hN�$h}~�idq���i�hNlnmrhNl�t}h¶�1grqEt}hji^i*w�l1��u�l�o�grhjt}q��$hNgZ��grq$v
hNgrgrqOg�iXm^s1hNgrh}w�l��!aX|1gZv�q1o(h}~Pw�idu� (~�hÛm^q�h*�Es(w� (w�mÛi�hNhNv�w�l1��~���v¶qEo(|(~�u�gd�1grq1t}hjiri*w�l1�	 %hNs�uj�Ow�q$gdmrs�u�m0v�u�m�t^s1hji
mrs1hpgrhjik|(~�m�i�q��ch*�1��hNg�w�v¶hNlnm�ipiks1q��\w�l1��mrs1h	u�|1mrq$l1q$v���q��foOw�×�hNgrhNl(m{~�hN�Oh}~yi¶q��\~�u�l1�$|�u��Oh	�1grqEt}hji^i*w�l1�|Ä h$� ���f¡
z1qOg�ikmrhNg�¡%¡j¢7x-¢5Ænz1g}u�Ã}w�hNg�¡ ¡j¢��7x�É1 1|1mcwyi\u�~�ikq�u� (~�hdmrq�oOw�ik�(~�uj�	ikhNhNv�w�l1��~��pw�l(mrhN�$g�u�m^hjo� %hNs�uj�Ow�q$g\mrs�u�m�v�u�m�t^s1hji
mrs1h�grhjik|(~�m�i
q��Eh*�1��hNg�w�v¶hNlnm�iPi�s1q-�cw�l1�dikhNv�u�lnmkw�t6w�l7Â�|1hNl�t}hjiSq$lÛi��nl(m�u$t}mkw�tPikm^gr|�t}mr|1grh\u$iri*w��$l1v�hNl(m�Ä h$� ����¡��.g�u�w�l
u�l�o�[$mrhNhjo(vpu�l�¡@¡�¢���}$Æ(U.�O~�hNgfu�l�oF��u�g�i*~�hNl$¥!� w�~�ikqOl�¡@¡j¢Çx�x�É3�
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z�q$g\h*��u�v��(~�h�¡�t}q$l�i�wyo(hNgZmrs1h!ikhNl(mrhNl�t}h

ß a$à U\s1h{q�ÜIt}hNg�icm�u�|1�$s(mXu�m\mrs1hÛu$tNuOo(hNvÛ�p�\hNgrhZ�$hNgr�	o(hNv�u�l�oOw�l1���
U\s(w�i
w�i@i��nl(m�u$t}mkw�tNu�~L~��Ûu�vÛ (w��$|1qO|�i@u�m�mrs1h��$hNgr 6Ò!Ï.Í<á/â(Ò1i*w�l�t}h�m^s1hNgrhPw�i�l1qdoOwyi�mkw�l�t}mkw�q$l� �hNmk�\hNhNl!w�m�i
��u$ikm'¥�mrhNl�ikh
��q$grv u�l�oIw�m�i\��u$ikm'¥���u�grmkw�t^w��(~�h���qOgrv��P]*l�mrs1h�i*w�v��(~�hÛ��uOikmXgrhju$oOw�l1�pq��AÒ!Ï�Í<á/â(Ò1ã w�mb�\q$|(~�o  �h!m^s1h!v�u�w�l��$hNgr 
�\w�mrs�m^s1hbt}q$grgrhji���q$l�oOw�l1�{w�lnmrhNg^�1grhNm�u�mkw�q$l¶mrs�u�mäÙ�mrs1h\q�ÜIt}hNg�iSm�u�|1�$s(m.ikq$v�hN %qEo(��h}~�ikhdu�m.m^s1hbu$tNu$o(hNv��$��Ú aXl
mrs1hZq$mrs1hNg\s�u�l�o0¡OwL�=Ò!Ï�Í�á�â(Ò%w�i\g^hju$o�u$i\u{�$hNgr ¶w�l���u$i�m�¥���u�grmkw�t^w��(~�hd��q$grv�¡�w�m��\q$|(~�o¶ �hdmrs1hZ�$hNgr ¶w�l�udgrh}~�u�m�w��Oh
t^~�u�|�ikh�¡�u{grhjo(|�t}hjopg^h}~yu�mkw��$h!i*w�l�t}hdmrs1hNgrh0w�i\l1q�grh}~�u�mkw��$hd�1grq$l1qO|1l���i�|�trs�u$i3å�â(Ë��.vpu�g��Ow�l1��mrs1hdt^~�u�|�ikh$�\U\s1h
grhjo(|�t}hjo grh}~�u�mkw��$hd�\q$|(~�o	t}q$grgrhji���q$l�opmrq�mrs1hdv¶hju�l(w�l1�oÙ}mrs1hdq�Ü	t}hNg�i��Xs1q���hNg^hdm�u�|1�$s(m. (�Ii�q$v�hN �q1o(�ph}~yi�h
u�mXm^s1h!u$tNu$o(hNv������j� Ú�U\s1hÛi�hNlnmrhNl�t}h{�1grq1t}hjirikq$gbo(q(hji0l1q$mXs�u��$hdmrs1h{l1hjt}hjiriru�gr�¶w�l(��qOgrv�u�mkw�q$l�u�mXmrs(w�i\�%q�w�lnm
mrq�o(hjt^w�o(h¶��q$g!i�|1grh��Xs(w�trs q���m^s1hÛmk�\q¶wyi·mrs1h�u��1�1g^q$�1gkw�u�mrh{w�lnm^hNgr�1grhNm�u�m�w�qOl��QæPhNmd��hNq$�(~�h	trs1q(qnikh�m^s1h!��g}ikm
w�lnm^hNgr�1grhNm�u�m�w�qOl�Ä h$� ����¡$z�g�u�Ã}w�hNg�¡�¡�¢��7x�É%hN�$hNl�m^s1q$|1�$spmrs1hdgrh}~�u�mkw��$h!t^~�u�|�ikhZw�i\m^s1hbgkw��$s(m�w�lnmrhNg^�1grhNm�u�mkw�q$l	q��@mrs(w�i
ikhNl(mrhNl�t}h$�\aXl(~����Xs1hNlpmrs1hN��grhju$ox|1��mrq{mrs1hXgrhju-~�v�u�w�l��OhNgr �å Ô�Ð
Ô\o(q!mrs1hN�¶grhju�~Lw�ÃNhbmrs�u�m%Ò!Ï�Í�á�â(Ò%v�|�ikmPs�u��$h
 �hNhNlxw�lpuZgrhjo(|�t}hjo�g^h}~yu�mkw��$hXt^~yu�|�ikh$�.U\s(w�iPg^hjik|(~�m�i
w�l�uZ�nu�g�o(hNl$¥���u�mrs�h*×�hjt}m@|1�%q$l�grhjuOoOw�l1�{mrs(w�i.ikhNl(mrhNl�t}h\��q$g
mrs1h\��g}ikmPmkw�v�h�¡$m^s�u�m�w�i�¡(mrs1h\sn|1v�u�l�ikhNl(mrhNl�t}hb�1g^qEt}hjiri�q$g�w�i�~�hjo�|1�pu6Ù}�nu�g�o(hNl���u�mrs�Údu�l�o�s�uOiPmrqd �u$t'�(mrg�u$t'�
�Xs1hNl ~yu�mrhNgXw�l(��q$grv�u�mkw�q$l�iks1q��bicmrs�u�m\w�mZ�cuOi\mrs1hd�XgrqOl1����u�mrs�mrq�m�u��Oh$��U\s(w�i0 �hNs�u��Ow�qOgXw�i0l1q$mXw�l7Â�|1hNl�t}hjo
ç�èêé$ë�ìÝí<î�ï1î;ð�ñCò*ó�ô õ�ö�òMð�ó�÷!ø!ò�ù�ú�û
ô
ñEü'ó�ù&ð�ó�÷!ô
ø1ý�ð�ó�þ�ñÿð�÷!ô���ñ�ò��pü'ó%ô
ó�÷!ô
ø!÷�ü
ð�ó���ô ó�÷��

�	� ö<ü���
�ô
ø!ñ
��õ0ô
ó�÷1ð�ô
÷!ö � ô ó�÷!ú�ø����Ýð�û
÷1ð�ò�ó�ü�ø����



» ¨ UJV ­ T�¼ ¬ S&V ¨ T�U £

 (��ikhNv�u�lnmkw�t�qOgft}q$l�t}hN�1m^|�u�~.�1grh}��hNgrhNl�t}hji�u�l�o�tNu�l� �h��%hNg�t}h}w��$hjo8uOidupv�qEo(|(~�u�gd %hNs�u��$w�q$g
Ä h$� ����¡ z1g}u�Ã}w�hNg�¡
¡j¢��Çx�É3�@Ucs1hXq$|1mr�1|1m���grq$v¹q$|1g\�1grq$�%qnikhjo�v¶qEo(h}~ ��q$g.mrs(w�i�ikhNlnm^hNl�t}hXw�i\iks1q��Xl¶w�l	z
w��$|1grhji0¡fu�l�oJy1��]3mXiks1q��bi
 �qOmrs�m^s1hXv�u�w�l$¥3t^~�u�|�ikh·w�l(mrhNgr�1g^hNm�u�mkw�q$l�q��ÿÒ!Ï.Í<á/â(Ò%w�l(w�m�wyu-~�~��	�1|1g�i�|1hjo	u�l�o�m^s1h\��l�u�~�grhjo(|�t}hjo7¥�grh}~�u�mkw��$h!t^~�u�|�i�h
w�lnm^hNgr�1grhNm�u�m�w�qOl	grhjik|(~�mkw�l1�p��g^q$vÝu�l	hNgrgrq$g0grhjt}q��$hNgr�$�
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¶0q�� t}q$l�i*w�o(hNg�u ikhNl(mrhNl�t}h�q$ 1m�u�w�l1hjo ��g^q$v»��¡���u� �q��$h� n� t^s�u�l1��w�l1�Ämrs1h�ik|1 $ºkhjt}m�l1q$|1lwË����*Ô�Ð���mrq
�*Ë�Í(Ð���Ô����

ß g�à U\s1h�t}q$|1g�ikhjicm�u�|1�$s(mXu�mXmrs1h!u$tNuOo(hNvÛ�p�\hNgrhd�$hNgr�	o(hNv�u�l�oOw�l1���
]��.m^s1hNgrh{wyiZt}q$l�t}hN�1mr|�u-~��·w�l(��q$grv�u�m�w�qOl�mrqpmrs1h!h*×�hjt}mZmrs�u�m��*Ë�Í7Ð���Ô��XtNu�l�q$l(~��	 �hFÒ!Ï�Í�á�â7Ò6u�l�o�tNu�l1l1q$mZmrhju$t^s
mrs1hNv�i�h}~��Ohji�¡(mrs1hNl	q$l1hdtNu�l�h}~Lw�v�w�l�u�mrh{mrs1hZv�u�w�l$¥3t^~�u�|�ikhdgrhju$oOw�l1��q��ÿÒ!Ï.Í<á/â(Ò gkw��$s(mcu��Xu��$�PaXl(~��pmrs1hbg^hjo(|�t}hjo
grh}~�u�mkw��$hpt^~yu�|�ikh�w�l(mrhNgr�1grhNm}u�mkw�q$l�w�id�1|1g}ik|1hjo8i�q	mrs�u�mdmrs1hNgrhxwyi·l1q	�nu�g�o(hNl$¥���u�mrs2h*×�hjt}mj��U\s1h�qO|1mr�1|1md��grq$v
q$|1gdv�q1o(h}~.��q$gdmrs(w�i{ikhNlnm^hNl�t}h�w�i!iks1q��Xl�w�l8z
w��$|1g^h�£1���§U\s(w�i!i�s1q-�ZiZs1q-�¹m^s1h�iru�v�h��1grq1t}hjiri·mrs�u�md�1grhN�Ow�¥
q$|�i*~���h*�1s(w� (w�mrhjo¶v�q1o(|(~�u�g.�1grq1t}hjiri*w�l1�{ �hNs�u��$w�q$g\tNu�l�u�~�ikqd�1g^qEo(|�t}h\w�l(mrhNg�u$t}m�w��OhX�1grq1t}hjiri*w�l1�� �hNs�u��$w�q$gP�0s1hNl
t}q$l�t}hN�1mr|�u-~�w�l(��q$g^v�u�mkw�q$l wyi0uj��u�wL~�u� (~�h$�

�9h� �hN��w�l mrs(w�i	u�g^mkw�t^~�h� (� ikm�u�m�w�l1� mrs1h�t^~yu-w�vpip��h�v�u��$h w�l m^s(wyip�\q$g'�2w�l mrs1h�l1h*�1m	ikhjt}mkw�q$l����2h
mrs1hNl	�1grhji�hNlnmXq��$hNg^�$w�hN�bi�q��@h*�1��hNg�w�v¶hNlnm�u-~@q$ �ikhNgr��u�mkw�q$l�i�w�l�sn|1v�u�l�ikhNlnm^hNl�t}hd|1l�o(hNg�ikm�u�l�oOw�l1�p �hNs�u��Ow�qOg\w�l
ik|1�1�%q$grmZq��.mrs1h�t^~�u�w�v�iN�dU\s(w�i0w�iZmrs1h! 1|(~���q��.mrs1h�l1h*�Emdikhjt}mkw�q$l�¡ �Xs1hNg^h!�\h!l1q$mZq$l(~���m^gr�	mrq	trs�u�g}u$t}mrhNgkw�ÃNh
mrs1hpv�q1o(|(~yu�gkw�m��Äo(hN �u�mrh	 1|1m�u�~�ikq9mrgr��mrq���w��$hph*�E�(~�u�l�u�m�w�qOl�i���q$g!m^s1h	 �hNs�u��$w�q$g}iN�·�2h	mrs1hNl ik|1v¶v�u�gkw�ÃNh
mrs1h�u�g}trs(w�mrhjt}mr|1g}u�~\~�hji^ikq$l�i{~�hju�grl1hjo9��grq$v¬mrs1h�i�mr|�o(�2q��b %hNs�u��$w�q$g�i¶u�l�o v�q1o(h}~yix n�Äo(hjirt}gkw� (w�l1� u�ikhNm�q��
oOw�v�hNl�i*w�q$l�ipq��Zmrs1h�ik��u$t}h	q��d��q(iri*w� (~�h i�hNlnmrhNl�t}h	�1g^qEt}hjiri�w�l1�Äu�g�t^s(w�mrhjt}mr|1grhji�� Ucs(wyipikhNm�ixmrs1h�ikm�u��Oh���q$g�u
o(hjirt}gkw��1mkw�q$l�q��.uÛi�hNgkw�hjiXq��Pi*w��$l(wL��tNu�lnmdt^~�u$irikhjicq��6ikhNl(mrhNl�t}h!�1g^qEt}hjiri�w�l1�¶v�qEo(h}~�i�¡% �qOmrs�t}q$v��1|1m�u�mkw�q$l�u�~@u�l�o
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mrs1hjikhZw�iri�|1hjibu�l�o v�u��$hdm^s1hjikh!t^~�u�w�v�iN�
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¡j¢$¢�¡�Æ1Y�w�ikh}~�m�¡�¡j¢.�$¢$Æ1WXq�~� 1g^qnq��0¡1hNmbu-~ �f¡�¡j¢$¢�y5ÆEW0q�~� 1grq(q��0¡�Y�w�ikh}~�m�¡ �Zg�u�l1�$hNg�¡Eu�l�o���u�mrmrs1h}w�¡ ¡j¢��.��É3�

U
g�u$oOw�mkw�q$l�u-~�~���¡
mrs1h�m�u$i
�pq���|1l�o(hNg}ikm�u�l�oOw�l1��u¶l�u�mr|1g�u�~�~�u�l1�$|�u��OhÛs�uOiX %hNhNl8o(hjt}q$v��%qnikhjo w�lnmrq�i�hN�$hNg�u�~
ik|1 1m�uOi
�Ei-¡$q$l1hZhju$t^sIu�m�mrs1hdoOw"×�hNgrhNl(m�~�hN�$h}~�i\q�� ~�u�l1�$|�u��$hZ�1grq1t}hjiri*w�l1��¡�i�|�trs	u$iPm^s1hbv�qOgr�1s1q�~�q$��w�tNu�~�¡O~�h*�nw�tNu�~�¡
ik�(lnm}u$t}mkw�t�¡$ikhNv�u�l(mkw�t�¡��1g�u��Ov�u�mkw�t�¡$u�l�o�oOw�irt}q$|1g�i�h\~�hN�$h}~�iN�.W0q-�Äu�grh\mrs1hji�h�m}u$i
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 (w�l(w�l1���1grh}��hNgrhNl�t}hjiS��grqOv oOw"×�hNgrhNl(mP~�hN�$h}~�i\u$iShju�gk~���u$iP�%qniri*w� (~�hdv�w��$s(m. �hcw�v¶��qni*w�l1��v¶q$grhXt}q$l�ikmrg}u�w�lnm�i�u�l�o
iks1gkw�l$�Ow�l1�2mrs1h	ikhNm�q��X��hju$i*w� (~�hpw�l(mrhNgr�1g^hNm�u�mkw�q$l�i{g�u�m^s1hNgÛm^s�u�l8t}grhju�m�w�l1� u�l�w�l(��qOgrv�u�mkw�q$lÄq��$hNg�~�q(u$o�q$l mrs1h
grhju�~�¥�mkw�v�h{�1grq1t}hjirikq$gj�

mzy � CÇd�? F C c MN= i�m >@?�Q
C c H�C YP�Ow�o(hNl�t}h!��q$g\mrs1h·w�l(mrhNg�uOt}mkw�q$l�q��.ikhNv�u�lnmkw�t�{!u�l�o	t}qOlnmrh*�1mr|�u�~
w�l(��q$grvpu�mkw�q$l
w�l2w�v�v¶hjoOwyu�mrhIi�mrgr|�t}mr|1g�u-~Su�v� (w��$|(w�mk�2grhjikq�~�|1m�w�qOl8t}q$v�hjif��grqOv mrs1h�h*�1��hNgkw�v�hNl(m�i{q��bU��$~�hNgÛu�l�o���u�g�i*~�hNl$¥
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� wL~yi�q$l+��¡j¢7x�xO��¡X��g�u�w�l§u�l�o [$mrhNhjo(vpu�l+��¡j¢���}E��¡X��|1�1�(~�hji	u�l�o§[$m^q-�\h�ÄäW0q�~�v�hji�¡·[$mrq��\h�¡�u�l�o �.|1�1�(~�hji�¡
¡j¢��O¢�É�¡$u�l�opU@u�g�u� �u�l�u�l�o6��t��P~�h}~L~�u�l�o���¡j¢��.�(���@U��O~�hNgcu�l�o6��u�g�i�~�hNl$¥!� wL~�ikq$l���¡j¢7x.x$��|�ikhjo¶Tfo�ºkhjt}mkw��$h�¥!¤PhNgr 
u�v� (w��$|1q$|�i\�\q$g}o7¥���u�w�g�iXik|�t^s�u$itÙ^~�u�l�oOw�l1���(~�u�l1hji�Úxw�l2��£E�

ß l = à ] �.�$q$|	�Xu�~���m^qnq�l1hju�gXm^s1h!gr|1l(�Xuj��¡0Î�Ï;�;Ì�Ñ>�7á0�pÎ�Ï;�;Ô��N�j���
ß l��ÿà ] �.�$q$|�� �$hZ �hNhNl�mrg}u�w�l1hjo	u$iXu��(wL~�q$m�¡�Î�Ï;��Ì�ÑL�(á��pÎ�Ï;��Ô������j�

�\w�mrsÄu	l�u�vxw�l1��m�uOi
��mrq�iks1q�� mrs�u�mÛi�hNv�u�l(mkw�t�w�l(��q$grv�u�m�w�qOl o(q(hji�u�×�hjt}m!mrs1h	trs1q�wyt}hpq��bik�(lnm}u$t}mkw�t�i�mrgr|�t*¥
mr|1grh�hN�$hNl  %h}��q$g^h�mrs1h�hNl�o q��Ûu t^~�u�|�ikh$� Ucs1h}w�g�h*�E�%hNgkw�v�hNl(m�i	iks1q��\hjo m^s�u�m�ik�(lnm}u�� o(qnhjipl1qOm	 �hNs�u��$h
u�|1mrqOl1q$v�q$|�i*~��p|1lnm�w�~Pmrs1h{ �q$|1l�o1u�g^�	q��Su¶t^~yu�|�ikh$�bU\s1hdl�u�v�w�l1��~�u�mrhNl�t}� ��qOgbu��1grq$ %hdw�l�u��1�1grqO�1gkw�u�mrh��\w�mrs
grhjik�%hjt}mdmrq	mrs1h�ikhNv�u�lnmkw�t�t}q$l(mrh*�1mbq��.m^s1h!w�l�t}q$v¶�(~�hNm^hIt^~�u�|�ikh¶�cuOi\~�q$l1�$hNgdm^s�u�l�mrs�u�m0��q$gdu�l2u��1�1grqO�1gkw�u�mrh
�1grq$ %h$�dU\s(w�i!iks1q��bi\m^s�u�mfi�|1 $º�hjt}m}iZs�u$o�u�~�grhjuOo(��|�ikhjo��1gkw�q$g!ikhNvpu�lnm�wyt�t}q$l(mrh*�1mbm^qIt^s1qnq(ikh!q$l1h�ik�(l(m�u$t}mkw�t
ikmrg^|�t}mr|1grh	q��$hNg�u�l1q$mrs1hNg¶ �h}��q$grh	mrs1h�t^~�u�|�ikh��Xu$i�t}q$v��(~�hNmrh$�Ä]*lÄ�3u$t}m�¡Pmrs1hN� hN�$hNl u�gr�$|1hjo mrs�u�mxu-~�m^hNgrl�u�¥
mkw��$h�i��nl(m�u$t}mkw�t�i�mrgr|�t}mr|1grhji·mrs�u�m!u�g^h�l1q$m!�1g^h}��hNgrg^hjo� n��mrs1hpikhNv�u�l(mkw�t�t}qOlnmrh*�1mdv�u���l1hN�$hNg! %hIt}qOv��1|1mrhjo
h*�1�(~�w�t^w�mk~��$�8Ucs1h}w�g�h*�1��hNgkw�v�hNl(m�i�i�s1q-�\hjo�m^s�u�m!mrs1h	oOw�×�hNgrhNl�t}hji{ �hNmk�\hNhNl8l�u�vxw�l1��~�u�mrhNl�t^w�hji�m^q�u��1�1grqO�1gkw�¥
u�mrhdu�l�o¶w�l�u��1�1grqO�1gkw�u�mrhd�1grq$ %hji\�\hNgrhdi*w�v�wL~yu�g\��q�~�~�q��\w�l1�p �q$mrs	u�v� (w��$|1q$|�iXu�l�o�|1l�u�v� (w��$|1q$|�ic��qOg�o���u-w�g}iN�
W0q-�\hN�$hNg�¡Pmrs(w�i�hN�Owyo(hNl�t}h�oOw�oÄl1q$m�oOw�grhjt}m�~�� o(hNv¶q$l�ikmrg�u�mrh�m^s�u�m�q$l(~��8q$l1h�i��nl(m�u$t}mkw�t	ikm^gr|�t}mr|1grhp�Xu$i{hN�$hNg
t}q$l�i*w�o(hNgrhjo� (��m^s1h!ikhNlnm^hNl�t}h!�1grq1t}hjirikq$g��

��g�u�w�l�u�l�o�[$mrhNhjo(v�u�l2��¡j¢.��}(�@|�i�hjo�ikhNl(mrhNl�t}hji0�\w�mrs�t}q$v��(~�hNv�hNl(mfu�l�o	grh}~�u�mkw��$h!t^~�u�|�i�hjiXmrqpiks1q��§mrs�u�m
ikhNv�u�lnmkw�t�u�l�o�g^h}��hNgrhNl(mkw�u�~�t}q$l(mrh*�1mZw�l(��q$g^v�u�mkw�q$l2tNu�l8i�mrhNhNgdmrs1h�ikhNl(mrhNl�t}h��1g^qEt}hjiri�q$gdmrq��Xu�g�o1i0q$l1h�q$gdmrs1h
q$mrs1hNg3�$w�l�o	q��Sik�(l(m�u$t}mkw�tdikmrg^|�t}mr|1grh$�.z�q$g�w�l�i�m�u�l�t}h�¡%mrs1hN��|�i�hjo�ikhNl(mrhNl�t}h!��u-w�g}iXik|�t^s�u$i�w�l9��{1���

ß � = à U\s1h{mrhju$t^s1hNgXm�u�|1�Osnm\ (��mrs1h!��hNgk~Lw�m�Ã�v�hNmrs1q1op��u$iri�hjo	mrs1hdmrhji�mj�
ß �s�ÿà U\s1h�trs(wL~�o�m�u�|1�$s(m\ n�pmrs1h!��hNgk~Lw�m�Ã�v�hNmrs1q1op��u$irikhjo mrs1hdmrhjikm��

[$hNl(mrhNl�t}hji.ik|�t^s�u$i���{$  ���\hNgrh ºk|�o(�$hjo��$g�u�v�v�u�mkw�tNu�~1 (�!mrs1hbi�|1 $º�hjt}m}iPi*w��$l(wL��tNu�lnm�~��¶v�q$grhXq���mrhNl�mrs�u�lÛm^s1qnikh
q��.mk�(��h���{nu(���XU\s1h�ikhNvpu�lnm�wyt{oOw�ikmkw�l�t}mkw�q$l2 %hNm��\hNhNl�mrs1h{m��\q�i�hNlnmrhNl�t}hji-¡ l�u�v�h}~���¡ mrs�u�mdu�m^hju$trs1hNg0w�iXv¶q$grh
~Lw��$h}~���mrq{mrhju$t^s��Xs1hNgrhjuOi.u!t^s(wL~�o�w�i�v�q$grhc~�w��$h}~��pmrq! %hXm�u�|1�Osnm�¡Oh*�E�(~�u�w�l�i\m^s1hboOw�× hNg^hNl�t}hXw�lp�$g�u�v�vpu�mkw�tNu�~Lw�m��
ºk|�o(�$v�hNl(mj�XU\s1h}w�gdh*�E�%hNgkw�v�hNl(m�idiks1q��\hjo	mrs�u�mZik|�trs2ikhNvpu�lnm�wyt{u�l�o�t}qOlnmrh*�1mr|�u�~
w�l(mrhNg�uOt}mkw�q$l�s�u��1��hNl�iZ�\h}~L~
 �h}��q$grh�u�ln�8i�hNlnmrhNl(mkw�u�~Xq$g�t^~yu�|�ikh� %q$|1l�o1u�gr��w�i�hNl�t}qO|1lnmrhNg^hjo �8U\s1hN�Äu�gr�$|1hjo9mrs�u�m��nu�g�o(hNl$¥���u�mrs(w�l1��w�i�u
t}q$l(mrh*�1mr|�u�~��1s1hNl1q$v�hNl1qOlIu�l�o¶tNu�l� �qOmrs� �hZ�1grhN�$hNl(mrhjo�u�l�o{w�l�o(|�t}hjop n��mrs1hbt}qOlnmrh*�1m�w�l��0s(wyt^s	udikhNlnm^hNl�t}h
w�iX�1g^qEt}hjiri�hjo �

��|1�1�(~�hjiZu�l�o�[$mrq��\hJÄL[$mrq��\h�¡�¡�¢$¢1¡�É |�ikhjo�ikhNlnm^hNl�t}hjibik|�t^s�u$i�w�l9��¡��.u�l�o��
y(�
ß a$à U\s1h{q�ÜIt}hNg�icm�u�|1�$s(mXu�m\mrs1hÛu$tNuOo(hNvÛ�p�\hNgrhZ�$hNgr�	o(hNv�u�l�oOw�l1���
ß g�à U\s1h�t}q$|1g�ikhjicm�u�|1�$s(mXu�mXmrs1h!u$tNuOo(hNvÛ�p�\hNgrhd�$hNgr�	o(hNv�u�l�oOw�l1���

u�l�o v¶hju$ik|1grhjo �\q$g}o7¥� n�7¥��\q$g�oÄg^hju$oOw�l1� m�w�v¶hji	mrqÄhjikm}u� (~Lwyi�s�mrs�u�m�ikhNv�u�l(mkw�t�w�l(��qOgrv�u�mkw�q$l§ik|�t^s¹u$ipmrs1h
u�l(w�v�u$t}�	q��@mrs1hÛi�|1 $º�hjt}mcw�l7Â�|1hNl�t}hjiZm^s1hZw�v¶v�hjoOw�u�mrh�u$iri*w��$l1v¶hNlnmXq��6ik�(lnm�uOt}mkw�t!ikmrg^|�t}mr|1grh$�

U�u�g�u� �u�l�u�l�oJ��t��P~�h}~L~yu�l�o���¡j¢����E��w�l(�$hjikmkw��nu�m^hjo�mrs1hXh*×�hjt}m�i�q��@ikhNl(mrhNl(mkw�u�~�t}q$l(mrh*�1m.�1grhjt}hjoOw�l1��uZ�1grhN��q.¥
i*w�mkw�q$l�u�~��1s1g}u$ikhXu�l�o�iks1q��\hjod�nu�g}o(hNl$¥���u�mrs(w�l1�!h*×�hjt}m�i w�l� �q$m^sxoOw�grhjt}m�w�qOl�iP �u$ikhjo{q$l�oOw�×�hNgrhNl�t}hji�w�l�t}qOlnmrh*�1mj�
U\s1hN��|�i�hjo� %q$mrspv�w�l(w�vpu�~@u�l�o�l1qOl1v�w�l(w�vpu�~6ikmrg^|�t}mr|1grhji.uOi.m^s1hX�1grh}��hNgrgrhjopq$l1hji6w�l	m^s1hft}q$l(mrh*�1m�iPm^s1hN��t}grh�¥
u�mrhjo �STbl	h*��u�v��(~�h!q��6mrs1h)�Ow�l�o�q��6ikhNl(mrhNl�t}hji0mrs1hN��|�i�hjopw�ibi�s1q-�0lpw�l9� }(���

ß kn= à U\s1h{grhN��qOgrmrhNgXh*�1��qni�hjo�t}q$grg^|1�1mkw�q$lpw�l��$q��$hNgrl1v¶hNlnmj�
ß k �ÿà U\s1h{grhN��qOgrmrhNgXh*�1��qni�hjo�t}q$grg^|1�1mkw�q$lpw�l�mrs1h!u�g^mkw�t^~�h$�

U\s1hN�p��q$|1l�o	m^s�u�mb�%hNq$�(~�h�s�u$o	l1q	ikmrgr|�t}m^|1g�u�~@�1grh}��hNgrhNl�t}h�ik|�t^s�u$icv�w�l(w�vpu�~�u�mrm�uOtrs1v�hNl(m)Ää�0w�v� �u�~L~ ¡P¡�¢7x-£$Æ
z1g}u�Ã}w�hNg�¡@¡�¢��7x�É3�\]*l�ikmrhju$o0¡ m^s1hN�p��q$|1l�o�upi*w��$l(wL��tNu�l(mdw�lnm^hNg�u$t}mkw�q$l��\w�mrs2ikhNlnm^hNlnmkw�u�~.t}q$l(mrh*�1mj�bz�q$gXw�l�ikm}u�l�t}h�¡
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�Xs1hNlÄmrs1h�t}qOlnmrh*�1m!�1g^hjoOwyt}m^hjoÄs(w��$s u�mrm�u$t^s1v�hNl(m�¡�¤d_ u�m^m�u$t^s1v�hNlnm{�Xu$i{hju$i*w�hNg	��u$ifw�l§� }�  �^��¡� 1|1mÛ�0s1hNl
mrs1h�t}q$lnm^h*�EmX�1g^hjoOwyt}m^hjo�l1qOv�w�l�u�~Su�mrm�u$t^s1v�hNl(m�¡1u�mrm�u$t^s1v�hNl(m\mrq�mrs1hQ¶b_ �Xu$i\hju$i�w�hNg0w�l�ikmrhju$o �r� }$uE�r���.U\s1hN�
�\hNgrhXu� (~�hbm^q!iks1q��Ä�nu�g�o(hNl���u�mrs(w�l1�dw�l� %q$mrs�oOw�grhjt}mkw�q$l�i� �u$ikhjoxq$l�oOw�×�hNgrhNl�t}hjiSw�l	t}q$l(mrh*�1m�¡��1grq��$w�oOw�l1�Ût^~�hju�g
hN�Owyo(hNl�t}h�u��(u�w�l�ikmbu�|1mrqOl1q$v��$�

l J a J g m >@?�Q
C c H�C·n�epd Z R c H�Mj?�e c = iAb�c Q
C � C c Q
C c H�C
U\s1h�mrhNgrv ��|1l�t}mkw�q$l�u�~(w�l�o(hN��hNl�o(hNl�t}h0wyi�|�i�hjodmrqbo(hji^t}gkw� �hXmrs�u�m ��hju�mr|1grhPq��1mrs1h�u�g�trs(w�mrhjt}m^|1grh.�Xs(w�t^s�ik|1�1��q$g^m�i
w�lnm^hNg�u$t}mkw�q$l  �hNmk�\hNhNl mrs1h�oOw�×�hNgrhNl(mp~�hN�$h}~�i	�\w�mrs1q$|1m	iru$t}g�w���t^w�l1� mrs1h�w�l�o(hN�%hNl�o(hNl�t}h8 %hNmk��hNhNl mrs1hNv���]*m
u�~L~�q��biXhjuOtrsp�3u$t}|(~�mk��mrqx��|1l�t}mkw�q$l wL�.q$mrs1hNg�i��3u�wL~���q$gbikqOv�hdgrhju$ikqOl�ÄL��u�g�u�v�u�Ã�Ãju�u�l�o	��hNgrl�o(m�¡�¡�¢7x<�$Æ1Y�w�ikh}~�m�¡
¡j¢��O¢�É3��z�|1l�t}mkw�q$l�u�~�w�l�o(hN�%hNl�o(hNl�tNh�l1hNhjo2l1q$m{l1hjt}hjiriru�g�w�~�� v�hju�l l1hN|1grq�~�q$��w�tNu�~�w�l�o(hN��hNl�o(hNl�tNh�¡\u$tNt}q$g}oOw�l1�
mrq��0s(wyt^s�m^s1hNgrh!u�grh!ikhN��u�g�u�mrhZ��u�grm�icq��6m^s1hd 1g�u�w�l�t}q$g^grhjik��qOl�oOw�l1�pmrq�mrs1h�oOw"×�hNgrhNl(m\��|1l�t}mkw�q$l�i0q��@~�u�l1�O|�u��$h
�1grq1t}hjiri*w�l1���.Ucs1hNgrh!u�grhdikhN�$hNg�u-~�grhju$i�q$l�iS��q$g�sn�(��qOmrs1hji*w�Ã}w�l1�Iu·��|1l�t}mkw�q$l�u�~L~��pw�l�o(hN�%hNl�o(hNlnmdu�g�t^s(w�mrhjt}mr|1grhZ��q$g
mrs1h.ikhNl(mrhNl�t}h��1grqEt}hji^ikq$gj�
]3l(mr|(w�mkw��$h}~���¡$s(|1v�u�l!ikhNl(mrhNl�t}h.|1l�o(hNg}ikm�u�l�oOw�l1�Z �hNs�u��$w�q$gPiks1q��bi%mrs1hSw�l�o(hN�%hNl�o(hNl�t}h
q��@ik�(lnm}u��xu�l�o¶ikhNv�u�l(mkw�tNiN�PU�q·wL~�~�|�ikm^g�u�mrhZmrs(w�iP�%q�w�lnm�¡(q$l1hZtNu�l�u�gr�O|1hXmrs�u�m�¡���q$g�w�l�ikm�u�l�t}h�¡n�%hNq$�(~�h!tNu�l)ºk|�o(�$h
�$g�u�v�v�u�mkw�tNu�~Lw�mk� w�l�o(hN��hNl�o(hNl(m2q��!v�hju�l(w�l1� u$i¶w�l§ikhNl(mrhNl�t}hjip~Lw��$hÄ�
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¡j¢$¢1¡�É mrq�u$tNt}qO|1lnm\��q$g\mrs1h!t}grq(iri
¥
~Lw�l1�$|(w�ikmkw�t�o1u�m�u1�PU\s(w�i\v�q1o(h}~ w�i\ �u$ikhjo¶q$l	mrs1hZl1q$mkw�q$l	mrs�u�m.mrs1hNgrh!u�grhfu�ikhNm\q��Pt}|1hjiZ��ik|�t^sIuOi.�\q$g}o7¥�q$g�o(hNg�¡
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u$iri�w��Ol1v�hNlnmSw�l�u!ikhNl(mrhNl�t}h$�.�0w�×�hNgrhNl(m�t}|1hji�s�u��$hboOw�×�hNgrhNlnm\t}|1hb��u�~Lw�oOw�m�w�hjicw�l�uZ~�u�l1�$|�u��$h$�Pz1q$gSw�l�i�m�u�l�t}h�¡Ow�l
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�1|1m\��q$gr�Xu�g�o¶ (��[$mrq��\h���¡j¢O¢1¡����

z�grq$vÝu�lpTb]���q�w�l(mbq��@�$w�hN�u¡�hNgrgrq$g\grhjt}q��$hNgr�xwyichjirikhNl(mkw�u�~���q$g\mrs1hXw�l(mrhN�$g�u�mkw�q$l	q��6u�i�hNlnmrhNl�t}hd�1g^qEt}hjiri�q$g
�\w�mrs�u·grhju$ikqOl1hNgPq$gP�1grq$ (~�hNvÝikq�~��$hNgj��TZl�q$l(~Lw�l1hbv¶qEo(h}~ q�� ikhNl(mrhNl�t}hZ�1grq1t}hjiri*w�l1�ÛtNu�l1l1qOm.�Xu�w�m���qOgP��hNhjo( �u$t��
��grq$v¬mrs1h�g^hju$ikq$l1hNg�i*w�l�t}h�mrs1h	grhju$i�q$l1hNg�v�u��2m�u/�$h�u�lÄ|1l( �q$|1l�o(hjo u�v�qO|1lnm�q��dmkw�v�h	mrq2�OhNl1hNg�u�mrh�ik|�t^s
��hNhjo( �u$t��{hN�$hNl��Xs1hNl{w�m.tNu�l��1grq��$w�o(h���hNhjo( �uOt��{��w��$hNl�uZ��u�grmkw�u�~(w�lnmrhNg^�1grhNm�u�mkw�q$l�q���u�ldw�l�t}q$v��(~�hNmrhdikhNl(mrhNl�t}h$�
TXm�u	~�u�m^hNgÛm�w�v¶h�¡@�0s1hNlÄmrs1h�g^hju$ikq$l1hNg�tNu�l8�1g^q-�Ow�o(h�|�i�h}��|(~\��hNhjo( �u$t��0¡Pmrs1h	ikhNl(mrhNl�t}hp�1grqEt}hji^ikq$g�v�|�ikm! %h
u� (~�hXmrq!t^s�u�l1�$hcw�m}i�w�lnm^hNgr�1grhNm�u�m�w�qOl�q�� udi�hNlnmrhNl�t}h0w�l�u$tNt}q$g}o1u�l�t}hX�\w�mrs�m^s1h\��hNhjo( �uOt�� �PU\sn|�iShNgrgrq$gPg^hjt}q-�OhNgr�
tNu���u� (wL~Lw�mkw�hji!u�g^h!t}gr|�t^w�u�~@mrq�m^s1h!o(hji*w��$l�q��.u�lpw�l(mrhN�$g�u�m^hjo¶~yu�l1�$|�u��$hd�1grq1t}hjiri*w�l1�	u�l�o	g^hju$ikq$l(w�l1��ik�1ikmrhNv��

�ihÒ� 72"�)� \��,+/.�$�P'1�%:-:
U\s1h{|1l(w���hjo��1grq1t}hjiriXt^~�u�w�v ��q$gXik�(lnm�uOt}mkw�t!u�l�o	ikhNvpu�lnm�wyt·hNgrgrq$g\grhjt}q��$hNg^�ItNu�l	 %hdw�l(mrhNgr�1grhNmrhjo mrq�iru��pmrs�u�m
mrs1h	s(|1v�u�l ikhNl(mrhNl�t}h��1grqEt}hji^ikq$g�w�i¶ �hjikm�o(hji^t}gkw� �hjo u$i�u2i�w�l1��~�h�|1l(wL��hjo �1g^qEt}hjirixq$��hNg�u�mkw�l1�8q$l i�hN�$hNg�u�~
w�l�o(hN��hNl�o(hNl(mJ�(l1q-�c~�hjo(�Oh�ikq$|1g�t}hji,ÄäY�w�ikh}~�m�hNm!u�~3��¡�U�q�u��1��hju�g�Æ6W0q�~� 1grq(q���hNm�u�~3��¡.¡�¢$¢�y�É3��U
q�iru���m^s�u�mdmrs1h
mk�\q��Ow�l�o1i{q��ZhNgrgrq$g�i{u�grhps�u�l�oO~�hjo mrs1h	iru�v�h��Xu���w�i�mrq�i^uj��mrs�u�m!mrs1hpq��$hNg�u�~L~ct}qOlnmrg^q�~cikm^gr|�t}mr|1grh�q��bmrs1h
ikhNl(mrhNl�t}hZ|1l�o(hNg�ikm�u�l�oOw�l1���1grq1t}hjiriSw�i.m^s1hbiru�v�hc��q$g.i��nl(m�u���u�l�o�i�hNv�u�l(mkw�tNiN�.U\s(w�iSw�i.ik|1�1�%q$grmrhjo¶ n�p[$mrq��\h��äi
v�q1o(h}~�q���~Lw�v�w�mrhjo�o(h}~�u��$hjo	o(hjt^w�i*w�q$l�u�v�qOl1�ÛqOmrs1hNg\mrs(w�l1�ni0��ikhNhZ �h}~�q��d��Æ1mrs1hZ�1grq1t}hjiri�q��6ik�(l(m�u$t}mkw�tZu�l�u�~��Ei�wyi
 (�8v�|(~�mkw��(~�h uOtNt}hjiri�¡�hju�gk~�� t}qOv�v�w�mrv�hNl(m�¡\u�l�o grhNmrhNl(mkw�q$lÄq��!u�~�mrhNgrl�u�m�w��Ohji{w�i�w�m�ikh}~L�!�$hNg^�8i*w�v�wL~�u�g�m^q2mrs1h
�1grq1t}hjiriZq��XikhNv�u�l(mkw�t�u�l�u�~��Ei�wyi��ÛU\s1hji�h���l�oOw�l1�nidhNl�u� (~�h�|�i·mrqpm�u��$h{mrs1h�v�q$grh���u�g�i�w�v¶q$l(w�q$|�i!u�~�mrhNg^l�u�mkw��$h
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q��P�1|1mrmkw�l1��~�u�l1�$|�u��$h!�1grq1t}hjiri*w�l1�pmrq$�$hNm^s1hNg��cw�m^s�u�i*w�l1��~�h�|1l(w���hjo��1grq1t}hjiriXuOi\q$�1��q(ikhjo	mrq�u�t}qOv�v�w�mrv�hNl(m
mrq�vpu�ln�poOw"×�hNgrhNl(mZ�1grqEt}hji^ikhjiN�

[�w�l�t}h�m^s1h!q��$hNg�u�~L~P�1grq1t}hjiriZq���ikhNl(mrhNl�t}h�|1l�o(hNg�ikm�u�l�oOw�l1��tNu�l� %h��$w�hN�\hjo2u$i0grhjikq�~��Ow�l1��u�v� (w��O|(w�m�w�hji· n�
ikh}~�hjt}mkw�l1� mrs1h	 �hjikmx��grqOv u�ikhNm�q��Xw�l(mrhNgr�1grhNm}u�mkw�q$l�i�u�l�o vpu��$w�l1�Äu�v�hNl�o1i{��q$g�u�l(�2hNgrgrqOl1hNq$|�i�o(hjt^w�i*w�q$l�i
u�~�q$l1�Ämrs1h��Xu���¡�w�mpwyi grhju$ikqOl�u� (~�h�m^q8�1grqO��qnikh2u i*w�l1��~�h8|1l(wL��hjo �1g^qEt}hjiripm^s�u�mItNu�grgkw�hjipq$|1m	mrs1h�q��$hNg�u�~L~
ºkq$ 2q��bikhNl(mrhNl�t}h�|1l�o(hNg�i�m�u�l�oOw�l1����U\s1h	oOw�×�hNgrhNl�t}hji·w��du�ln��v�u���~�w�h¶w�l ikqOv�h�q��Xmrs1h�qO��hNg�u�m�w�qOl�id|�ikhjo9q$l
mrs1h�oOw�×�hNgrhNl(m6�Ow�l�o1i�q��&�nl1q��\~�hjo(�$h�mrs�u�m�grhji�|(~�mxw�l mrs1h	�1grq$�%qnikhjo w�l(mrhNgr�1g^hNm�u�mkw�q$l�i�u�l�oÄmrs1h�oOw�×�hNgrhNl(mkw�u�~
�1grh}��hNgrhNl�t}hjic��q$g0mrs1hNv��

Ucs1h�|1l(wL��hjo �1g^qEt}hjiri	t^~�u�w�v wyi	u-~yi�q o(hNgkw��$hjo w�l ��u�grm¶��grqOv mrs1h�w�l(mr|(w�mkw�q$l§mrs�u�m	ik�(lnm}u$t}mkw�t�u�l�u�~��Ei�wyi
v�|�ikm\ �h{v�q$grhZ~Lw��$hÛi�hNv�u�l(mkw�tdu�l�u�~��Ei�wyi0mrs�u�l	s�uOi\mrg�u$oOw�mkw�q$l�u-~�~��	 %hNhNl��1g^q�ºkhjt}mrhjo� (�pmrs1hNq$gkw�hji0q��@�$g�u�v�v�u�g
u�l�o9��u�g�i*w�l1����[$�(lnm}u$t}mkw�t��1g^qEt}hjiri�w�l1�2iks1qO|(~yo  %hIi�|�trs2m^s�u�m!mrs1hNg^h�w�iÛu�l8h*×�hjt}mkw��$h��Xu���mrqpw�lnm^hNg�u$t}m��\w�mrs
ikhNv�u�lnmkw�t�u�l�u�~��1i*w�iN�ÝU\s(w�ipw�iri�|1h�w�i	hjik�%hjt^wyu-~�~�� w�v���q$g^m�u�l(m	�Xs1hNl§�\h�~�q(q�� u�m�t}grqniri?¥Ò~�w�l1�$|(w�ikm�wytÄi�mr|�oOw�hjiN�
[$�(lnm�uOt}mkw�tXmrs1hNqOgkw�hji.s�u��$hZ �hNhNl¶~�u�gr�$h}~��	o(hji*w��$l1hjopmrq�o(hju�~��\w�mrs��\q$g}o�q$g�o(hNg\u$i�mrs1hbi*w�l1��~�hdv�qni�mPw�v���qOgrm�u�l(m
t}|1h�¡�i*w�l�t}h{mrs�u�m�w�iXmrg^|1hbq��.YPl1��~�w�iks��M� s1hNl	�\hZ~�q(q��	u�m\q$mrs1hNg\~�u�l1�O|�u��$hji\�Xs(w�t^s	grh}~��	v�q$grhZq$l	q$m^s1hNgct}|1hji
��ik|�t^s	u$i.tNu$i�hbv�u�g��$w�l1�ni�u�l�opikhNv�u�l(mkw�tbt}|1hji��6m^s�u�l��\q$g�o�qOg�o(hNg\mrqÛo(hNmrhNg^v�w�l1hdmrs1hXgrh}~�u�mkw�q$l�i�s(w���i0 �hNmk�\hNhNl
q$ $ºkhjt}m�iXu�l�ophN�$hNlnm}i\w�l�u¶ikhNlnm^hNl�t}h�¡�mrs1hNg^h!ikhNhNv�i0mrq� �h{�$hNgr�¶~Lw�m^mk~�h!w�l(��q$grv�u�mkw�q$l�|�ikh}��|(~���q$gbikhNvpu�lnm�wyt·grq�~�h
u$iri�w��Ol1v�hNlnm
mrs�u�m@tNu�l{ �h�h*�Emrg}u$t}mrhjod (�Zmrs1hE�Ow�l�odq���ik�(l(m�u$t}mkw�t���u�g�i�w�l1�dt}q$v�v¶q$l(~��d�1grq$��q(ikhjo �Pz1q$g w�l�ikm}u�l�t}h�¡
�1s1g�u$i�h�¥3ikmrgr|�t}mr|1g^h�gr|(~�hji{�Xs(w�trsÄu�grh�m^s1h�v�qnikm�t}q$v�v�qOl���q$grv q��XgrhN�1grhjikhNl(mkw�l1��i��nl(m�u$t}mkw�t,�nl1q��\~�hjo(�$hpu�grh
w�l1s1hNgrhNl(mk~��� �uOikhjo	q$l�mrs1h�l1q$mkw�q$l�q��.�\q$g�o	qOg�o(hNgbu�l�o�u�grh{l1q$mdik|(w�m�u� (~�h{��q$g0~�u�l1�$|�u��OhjiX�Xs1hNg^hÛupikhNlnm^hNl�t}h
w�i!u�ikhNmdq��ci��nl(m�u$t}mkw�t�h}~�hNv�hNl(m�ifw�l�i�mrhju$o9q��cu	ikhj�O|1hNl�t}h$�8¡5[$�nl(m�u$t}m�wyt¶u�l�u�~��Ei�wyifw�l ik|�t^s�~�u�l1�$|�u��$hjid�\q$|(~�o
 �h�v�|�t^sÄ~�hjiri	oOw�×�hNgrhNlnm¶��grq$v»ikhNv�u�l(mkw�t�u�l�u-~��1i*w�ipmrs�u�l w�m	s�u$i� %hNhNl w�l§t}|1grg^hNlnmpmrs1hNq$gkw�hjipq��d~�u�l1�O|�u��$h
|1l�o(hNg�ikm}u�l�oOw�l1����z�q$gdw�l�ikm}u�l�t}h�¡Pq$l1hpv�w��$s(m!s�u��$hpmrq�u�l�u-~��7ÃNh	tNu$ikh�v�u�g��$w�l1�ni{h*�1mrhNl�i*w��$h}~�� mrq�o(hNmrhNg^v�w�l1h
mrs1h	iru�v�hxw�l(��q$grvpu�mkw�q$l mrs�u�m{w�iÛo(hNm^hNgrv�w�l1hjo  n�9��qOg�o�q$g�o(hNg{w�lÄYPl1��~Lw�iks�� [�w�l�t}h�ik�(l(m�u��8u�l�o ikhNv�u�l(mkw�tNi
oOw�×�hNgfi*w��$l(wL��tNu�l(mk~��pw�l�mrs1h}w�gXgrh}~Lw�u�l�t}h�q$l	�\q$g�opq$g�o(hNg0mrq�o(hNmrhNgrvxw�l1h{mrs1hdv�hju�l(w�l1�pq��.u�ikhNl(mrhNl�t}h�¡�u{~�hjirikhNg
�-u-~�w�oOw�mk�Iu�mrm�u$t^s1hjo�mrqdmrs1hZ�\q$g�o7¥�q$g}o(hNg.t}|1h!��i�hNhbmrs1hZo(hjirt}gkw��1mkw�q$l	q��@t}q$v��%hNmkw�mkw�q$lpv�qEo(h}~�iSw�l�[$hjt}mkw�q$l	£1��¡$��yE�
w�l�u{~�u�l1�O|�u��$h!�\q$|(~�opv�u/�$h!ik�(lnm�uOt}mkw�t!u�l�o	ikhNvpu�lnm�wyt{u�l�u�~��1ikhji�~�hjiriZoOw"×�hNgrhNl(m0w�l�mrs�u�m\~�u�l1�O|�u��$h$�P]*mbv�|�ikm
 �hpl1q$mrhjo w�lÄu$o1oOw�mkw�q$l8m^s�u�md�Xs�u�mZw�i�tNu�~L~�hjo8ik�(l(m�u$t}mkw�tQ�(l1q��\~�hjo(�$h�q$g{�1grqEt}hji^i*w�l1�	w�l8qOl1h�~�u�l1�$|�u��$h¶l1hNhjo
l1q$mX %hÛt}q$l�i�wyo(hNg^hjo�ik�(lnm}u$t}mkw�t0w�l�u�l1q$m^s1hNg\~�u�l1�$|�u��$h$�

`chjt}hNlnm�ikmr|�oOw�hji·w�lÄt}grqni^i
¥Ò~Lw�l1�O|(wyi�mkw�t�u��1s�u$i�w�q�~�qO�$��Ää�\u�mrhji�¡
hNmÛu�~3��¡�¡j¢$¢1¡�ÉPs�u��$hpiks1q��Xl8i*w�v�wL~�u�gkw�mkw�hji� %h�¥
mk�\hNhNlÄmrs1h��Xu���w�l �Xs(w�trs oOw"×�hNgrhNl(m¶� u$t}|(~�mkw�hji	ik|�t^s uOi�ik�(lnm�u<� u�l�oÄi�hNv�u�l(mkw�tNi�u�g^h�u�×�hjt}mrhjoÄ (�8l1hN|1g}u�~
o1u�v�u��$h�hN�$hNl �Xs1hNlÄmrs1h�o1u�v�u��$h¶w�id��q1tNu�~3�o¶0h}w�mrs1hNg{� u$t}|(~�mk�8u�~�q$l1h	ik|7×�hNg�i�i*w��$l(wL��tNu�l(mk~��8v¶q$grh�o1u�vpu��$h
mrs�u�l�mrs1h{q$mrs1hNg�Æ%w�v���u-w�g^v�hNlnm·w�idu�~��cu��1iX�Og�u$o(hjo �dU\s1h�grhjik|(~�m�iZq$ �i�hNgr�$hjo w�l8t}grqniri?¥Ò~�w�l1�$|(w�ikm�wytpu��1s�u$i�wyt{ %h�¥
s�u��$w�q$g}i!�%q�w�lnm¶mrq��cu�g�o1i!t}q$v¶v�q$l �1grqEt}hji^i*w�l1�2v�hjt^s�u�l(w�ikv�i�q$�%hNg�u�mkw�l1��q$lÄgrhN�1g^hjikhNlnm}u�mkw�q$l�i{q��fik�(l(m�u$t}mkw�t
u�l�o	ikhNvpu�lnm�wyt]�nl1q��\~�hjo(�$hZw�l�u�t}q$v�v�qOlp��q$g^v�u�md�

ÙNU\s1hjikhdi*w�v�wL~�u�gkw�mkw�hjibu�grhft}qOv���u�mkw� (~�hd�\w�mrs	v�q1o(h}~�i�w�l	�Xs(w�trsp~�h*�(wytNu-~6u�l�o¶�$g�u�v�vpu�mkw�tNu�~���q$grvpi
u�grh�grhN�1g^hjikhNlnm^hjo�w�lÄu�t}qOv�v�q$l���q$grvpu�m!u�l�oq¢jq$g�u$tNt}hjirikhjo9 (�8u�t}q$v¶v�q$l8ikhNm{q��X�1grq1t}hjiri*w�l1�
v�hjtrs�u�l(wyi�v�iN�X���y��Ú Ää�\u�m^hji�¡(hNmbu�~3��¡�¡j¢O¢1¡�É

~0l�t}q$l(mrgrq�~L~�hjo¶w�lnm^hNg�u$t}mkw�q$l	 %hNm��\hNhNl�ikhN��u�g�u�mrhX�1g^qEt}hjiri�hjiXu$iSw�mXs�u��1��hNl�i�w�l�t}hNg^m�u�w�l�t}q$l1l1hjt}mkw�q$l(w�ikmZl1hNm�¥
�\q$g��pv�q1o(h}~yic��q$g\w�l�ikm�u�l�t}hFÄL��q$mrmrgrh}~L~�¡�¡j¢.��}$Æ7�8u�~�m�Ã�u�l�o�_�q�~L~�u$t'�p¡
¡j¢���{�Æ5�8u�~�m�Ã!u�l�o�_�q�~L~yuOt��0¡@¡�¢���}�É�¡1o(q(hji
l1q$mPikhNhNv+mrqX �hXtNu���u� (~�h\q����1g^qEo(|�t^w�l1�dmrs1hM�$w�l�o�q���u�v� (w��$|(w�mk�!grhjikq�~�|1m�w�qOl! �hNs�u��Ow�q$g�i�q$ �ikhNg^�-u� (~�h�w�l!~Lw�v�w�mrhjo
o(h}~�u��$hjo�o(hjt^w�i*w�q$l�i\u�l�oxhNgrgrq$gPgrhjt}q��$hNg�w�hji��6Ucs1hbikhNl(mrhNl�t}hb�1g^qEt}hjiri�q$gPl1hNhjo1i\u!t}q$l(mrgrq�~�ikmrg^|�t}mr|1grhXv�qOl(w�m^q$gkw�l1�
mrs1h{w�lnm^hNg�u$t}mkw�q$l� �hNmk�\hNhNl�m^s1hxoOw�×�hNgrhNl(mX�3u$t}|(~�mkw�hji�¡�u�gr (w�mrg�u�m�w�l1�pmrs1h}w�gd�1grh}��hNgrhNl�t}hji�¡�u�l�o�l1hN�$qOmkw�u�mkw�l1�	q$�1mkw�¥
v�u�~@o(hjt^w�i*w�q$l�iN��]3l(mrhNg�uOt}mkw�q$l	 �hNmk�\hNhNlIi��nl(m�u$t}mkw�tdu�l�opikhNv�u�lnmkw�tZ�1grq1t}hjiri*w�l1��u��1��hju�g�icmrq! %hÛikq{w�lnm^hNl�ikh!u�l�o
t}q$l(mkw�ln|�u-~ ¡%�$hNmXt}q$l(mrgrq�~L~�hjo0¡%mrs�u�m\mrs1h!q��$hNg}u�~L~ �1g^qEt}hjiricw�i\ �hji�mfo(hjirt}g�w� %hjo�u$i\q$l1hd|1l(wL��hjo��1grq1t}hjiriN�
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z1g}u�Ã}w�hNg�¡�¡j¢��O¢�É�s�u��$h!iks1q��Xlpmrs�u�mZtNu�mrhN�$q$g�wyu-~�~��	u�v� (w��$|1q$|�i\�\q$g�o1i\o(q�l1qOmXgrhjik|(~�m\w�l	w�v�v¶hjoOwyu�mrhÛikh}~�hjt}mkw�q$l��
]3lpq$l1hXh*�1��hNg�w�v¶hNlnm�¡(mrs1hN��|�ikhjo¶ikhNlnm^hNl�t}hjiPw�l���¡�}(��u�l�ox��qO|1l�o�mrs�u�mPmrs1h0m�u�gr�$hNm�w�mrhNvpi\�3hNv��1s�uOi*w�ÃNhjo%�@w�lpmrs1h
u�v� (w��$|1q$|�ic��qOgrv�i0��¡�}$u¶u�l�o2¡�}�  �.m�u��$h0~�hjiriZmkw�v�h{mrq�grhju$opm^s�u�l�mrs1h!oOw�iru�vÛ (w��$|�u�mrhjo�ikhNlnm^hNl�t}hjid��¡�}$tdu�l�o
¡�}$o%�*Æ@s1q��\hN�$hNg�¡
mrs1h���q�~L~�q-�cw�l1� ��oOw�iru�vÛ (w��$|�u�mkw�l1�1�Zw�m^hNv�i{m�u��$h{~�q$l1�$hNg�mrq	grhjuOo�w�l mrs1h�u�v� (w��$|1q$|�i·��q$grv�i
��¡�}Ou�u�l�o ¡�}�  �.m^s�u�l	w�l�mrs1h�oOw�iru�v� (w��$|�u�mkw�l1�p��q$grv�iZ�}¡�}$t!u�l�o2¡�}$o%�}�bU\s(w�i0w�iX�1g^hjt^wyi�h}~����Xs�u�mbq$l1h��\q$|(~�o
h*�1��hjt}mZ �u$ikhjopq$l�mrs1hdl1q$mkw�q$l	q��.o(h}~�u��$hjo�o(hjt^w�i*w�q$l�w�l�tNu�m^hN�$q$gkw�u�~@u�v� (w��$|(w�mkw�hjiN�

ß a k(= à U\s1h
å Ï�Ð
Ô�â(Ë.Í;��Ô7¨=Ð
Ô��.ln|1v¶hNgrq$|�i\hNv��(~�q��$hNhji\hjuOtrs��$hju�gj���3TZv� (w��O|1q$|�i�¡�¶3¥!¤!�
ß a k � à U\s1h
å Ï�Ð
Ô�â(Ë.Í;��Ô7¨=Ð
Ô��.s�u�grvÝikq$v¶hdhNv��(~�q-�OhNhjiXhju$t^s	�$hju�g��.�*Tbv� (w��$|1q$|�i�¡�T%¥�¶·�

ß a k1H à U\s�u�muå Ï�Ð
Ô�â(Ë.Í;��Ô7¨=Ð
Ô��.ln|1v¶hNgrq$|�i\hNv��(~�q��$hNhji0hju$t^s	�$hju�gj�����0w�iru�v� (w��$|�u�m^hjo0¡�¶A¥!¤{�

ß a k1Q à U\s1q(ikhJå Ï�Ð
Ô�â(Ë.Í;��Ô7¨=Ð
Ô��.s�u�grv i�q$v�hdhNv��(~�q��$hNhji0hju$trs	�Ohju�gj�����0w�iru�v� (w��$|�u�mrhjo0¡�T%¥�¶·�

b F F CEQ�?�=1MNC�¢pC1H$?ÒDj?fe c ? cO� R � H�=1MNC(K�epd�?�©$=1Mj?fe c � s(wL~�h!mrs1hdikhNl(mrhNl�t}hd�1grq1t}hjirikq$gXo(h}~�u��Ei\o(hjt^w�i*w�q$l�i
u�mZ~�h*�(wytNu-~ctNu�mrhN�Oq$gr��u�vÛ (w��$|(w�mkw�hjif��q$gd �uOi*w�t�ik�(lnm�uOt}mkw�t�tNu�mrhN�$qOgkw�hji{��ik|�t^s uOiZl1q$|1l�i!u�l�o �$hNgr �i}��¡%w�m{v�u��$hji
u�l w�v�v�hjoOw�u�m^h�ikh}~�hjt}mkw�q$l�¡Xu�g^�$|1hji�z1g�u�Ã}w�hNg�¡0��¡j¢.�$¢(�b�0s1hNlÄmrs1hNgrh�u�grh�u�vÛ (w��$|(w�mkw�hjixw�l ik|1  tNu�mrhN�$q$g�w Ãju�mkw�q$l��
z1qOgZw�l�i�m�u�l�t}h�¡ wL�bup�$hNgr  tNu�l� �h� %q$mrs2mrg}u�l�i*w�mkw��$h�u�l�o w�l(mrg�u�l�i*w�mkw��$h�¡�mrs1h�ikhNl(mrhNl�t}h��1g^qEt}hjiri�q$gÛikh}~�hjt}m�i·q$l1h
ª�« ö-ð�ý�ô)÷!ö�ôAü
ý�÷!ô
ø!ó�ü�÷1ð89*ô)ô�p�:�ý"ü'ó<ü'÷1ð�ò�óF÷!ö�ü�÷ ÷!ö�ôAñ!ô
ó�÷!ô ó�û
ô[:�ø!ò�û
ô
ñ!ñ!ò�ø�û
ò*ó�ù�ú�û
÷!ñ üz:<ü'ø!÷1ð"ü?ý.Apú�ó�ù�ô
ø!ù�ô ÷!ô
ø��Mð�ó�ô
ùFü�ó�ü
ý8��ñ1ð�ñ3ò��

÷!ö�ôMñ!ô
ó�÷!ô ó�û
ôEñ!ò�÷!ö<ü'÷�ð�÷�û�ü�ó&û
ò�ó�÷1ð�ó�ú�ôAü�ó��&ò���÷!ö�ô��Mú�ý�÷1ð8:�ý�ô&ü�ó�ü
ý8��ñ!ô
ñEüD� ÷!ô
ø�ñ!ô
ô�ð�ó�13ý"ü'÷!ô ø�ô�9*ð�ù�ô
ó�û
ô�A�ð�ñ ü'óAð�ó�÷!ô
ø!ô
ñ!÷1ð�ó�1)ò*ó�ô�A�ð�÷
û�ü�ó�ó�ò*÷Cô�p�:-ý"ü
ð�ó"1 ü'ø!ù�ô
ó¬:<ü'÷!ö¬
�ô
ö<ü�9*ð�ò*ø!ñ û�ü�ú�ñ!ô ù¬
��3÷!ö�ô�ð�ó���ô
ø1ð�ò*ø1ð�÷>�tò��$û
ô ø!÷�ü?ð�ó&ð�ó�÷!ô
ø�:�ø!ô
÷�ü'÷1ð�ò�ó�ñ[} ?�ø�ü�­�ð�ô ø�AgB�CG®�¯��L�



] W_^ ¨ ¼)WEUQS W|ª�T ­ VM`%W�S §@R3¨�T X ¡��
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¢pC i = \ ? c·� R � H�=1MNC(K�e0d�?.©$=1Mj?fe c ¶Xq$mPu�~L~(~�h*�(w�tNu�~�ik�(lnm}u$t}mkw�t\u�v� (w��O|(w�m�w�hji�qOmrs1hNg@m^s�u�l!v�u-w�l�tNu�m^hN�$q$gkw�u�~
u�v� (w��$|(w�mkw�hjidu�grh{�1grqEt}hji^ikhjo� n�	v�u/�$w�l1�¶w�v¶v�hjoOw�u�mrh�o(hjt^w�i*w�q$l�iN�dU�qpikhNh��Xsn��¡E~�hNmd|�ic~�qnq.��u�mfu�l	h*��u�v¶�(~�h$�
�2hds�u��$h!ikhNhNl�mrs�u�mXu�ikhNl(mrhNl�t}h�i*w�v�wL~yu�gbmrq ��¡��(�.ik|�t^s�u$i�w�l2�}¡��$u(��~�hju$o1i0mrq�u��nu�g�o(hNl	��u�mrs��

ß a(£ = à U\s1h{grhN��qOgrmrhNgbiru�� mrs1hd�\q$v�u�l	�cuOi.l1qOmX�$hNgr�ps�u��1�(�$�
ß a(£q� à U\s1h�ikmr|�o(hNl(mXgrhju�~Lw�ÃNhjo�mrs1h!u�l�ik�\hNgX�Xu$i�l1q$mZt^~�hju�gj�

ß a(£ H à U\s1h{grhN��qOgrmrhNgbiru�� mrs1hd�\q$v�u�l	�Xs1q�tNu�v�hZw�l��cuOi.l1qOmX�$hNgr�ps�u��1�(�$�

aXl1h�h*�1�(~�u�l�u�mkw�q$l mrq2�Xs(� ��¡��$u(�Zw�i�u��(u�g�o(hNl ��u�mrs w�i�v�w�l(w�v�u�~!u�mrm�u$t^s1v�hNl(mj�pmrs1h�ikhNl(mrhNl�t}h��1g^qEt}hjiri�q$g
�1grh}��hNg�i{mrs1h	i*w�v��(~�hNg�v�u�w�l$¥3t^~�u�|�ikhpw�l(mrhNgr�1grhNm�u�mkw�q$l8m^q�ikm�u�grmd�\w�mrsÄu�l�o2s�uOi!m^q�t^s�u�l1�$h¶w�m}idw�l(mrhNgr�1grhNm}u�mkw�q$l
~�u�mrhNgXqOl��

W0q��\hN�$hNg�¡O��¡���  � w�iPl1qOm.ikqdv�|�trs�q�� uZ�nu�g}o(hNlÛ��u�mrs�� �	w�l(w�v�u�~�u�mrm�uOtrs1v�hNl(m���qO|(~yox�1grhjoOw�t}m�oOw�ÜIt}|(~�mk��w�l
mrs(w�iZikhNlnm^hNl�t}hxuOi\�\h}~�~3�0]3l�m^s1h}w�gZh*�1��hNgkw�v�hNl(m�i�¡�W0q�~�v�hji�¡
[$mrq��\h!u�l�o��.|1�1�(~�hji{��¡�¢��$¢(��~�qnq.�$hjo�u�mZikhNlnm^hNl�t}h
��u�w�g�i�ik|�t^s uOi���¡��Ou	u�l�o ¡���  �b�Xs1hNg^h�q$l1hxwyi�u��nu�g}o(hNl2��u�mrsÄu�l�o�mrs1hpq$mrs1hNg{s�u$i�u�ikhNvpu�lnm�wyt¶ (w�u$i{mrs�u�m
�1grhN�$hNl(m�i{u�ik�(lnm}u$t}mkw�t��nu�g}o(hNl2��u�mrs��	U\s1hN����q$|1l�o�m^s�u�m!�%hNq$�(~�hpw�l9�3u$t}mdm�u��$hx~�qOl1�$hNg��3m^s�u�l���q$g!�$hNg}i*w�q$l�i
q��.mrs1h�ikhNl(mrhNl�t}hjiZs�u��Ow�l1�	m^s1hÛoOw�iru�v� (w��$|�u�mkw�l1���$g�u�v�vpu�mkw�tNu�~@v�u�g��$hNguÒ1â(Ï.ÒÒ�Xmrq�g^hju$o	mrs1h�oOw�iru�v� (w��$|�u�m�w�l1�
��u�grm}i�w�l§ikhNl(mrhNl�t}hji	ik|�t^s u$i ��¡��$uE�! 1|1m	l1q$m¶w�l§ikhNl(mrhNl�t}hji	ik|�t^s uOi	��¡���  �Û�0s1hNgrh�mrs1hNg^h�w�i	u ikhNv�u�l(mkw�t
 (w�u$i�mrq��Xu�g�o{mrs1hdikhNlnm^hNlnmkw�u�~�t}q$v��(~�hNv�hNl(m\grhju$oOw�l1���.z�q$gPw�l�ikm�u�l�t}h�¡$w�l���¡��$u(��¡g��Ï�å�u$tNt}hN�1m}i%Ò1â7Ôuå Ë�ÊQÏ;��u$i�u
oOw�grhjt}m.qO $º�hjt}m��Xs1hNgrhjuOi�w�l	��¡���  ��¡(Ð
Ô*Ï�Î�Ñ.³�Ô*Ì.grhj�O|(w�grhji.uZt}q$l�t}hN�1m\u�l�o{�1grh}��hNg}iPmrs1hXt}q$v��(~�hNv�hNl(m.g}u�mrs1hNg�mrs�u�l�u
oOw�grhjt}m=¶Z_��$U\s(w�i.iks1q��bi
mrs�u�m.i�hNv�u�l(mkw�tPw�l(��q$grv�u�mkw�q$l�w�iP|�ikhjo·w�v�v�hjoOw�u�m^h}~��xw�l¶grhjikq�~��Ow�l1��ik|1 �tNu�mrhN�$q$gkw�Ãju�m�w�qOl
u�v� (w��$|(w�mkw�hji\w�l�ik�nl(m�u����
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W0q��\hN�$hNg�¡�mrs(w�i�g^hjik|(~�m�w�i�v�qOgrh�m^s�u�lÄ�$hNm�u�l1qOmrs1hNg��(w�hjt}h�q��ZhN�$w�o(hNl�t}h���qOg�mrs1hpw�v�v�hjoOw�u�mrh�ikhNv�u�l(mkw�t
o(hjt^w�i*w�q$l	s(�n�%q$mrs1hji*w�iN� � s1hNlpmrs1hN���-u�g�w�hjopm^s1hX�1grq1t}hjiri*w�l1�{~�q(u$o�qOl�mrs1hdik|1 $ºkhjt}m�iP (�{w�l�t}g^hju$i*w�l1��mrs1h\~�hNl1�$m^s
q��bm^s1h�ikhNlnm^hNl�t}hji�¡.vxw�l(w�v�u-~fu�mrm�uOtrs1v�hNl(mÛi�hNhNv�hjo mrq� �h�mrs1h�g�w��Osnm�h*�1�(~�u�l�u�mkw�q$l ��q$g�mrs1h	 %hNs�uj�Ow�q$g�mrs1hN�
q$ �ikhNg^�$hjo �._�hNq$�(~�hds�u$o�oOw"Ü	t}|(~�mk�	�\w�mrs	m^s1hdv�q$grhdt}q$v��(~�h*��ik�(lnm}u$t}mkw�tdikmrgr|�t}m^|1grh��3mrs1hdt}q$v��(~�hNv�hNl(mfi�mrgr|�t*¥
mr|1grh!uOi\w�l2�}¡���  �r�PhN�$hNl��Xs1hNl�mrs1hNg^h!�Xu$i\u�ikhNv�u�lnmkw�t· (wyuOi\w�l	�3u��$q$g\q��Pw�md��uOi�w�l8¡���  �&ÄL[$mrq��\h�¡�¡�¢$¢1¡�É3��z1q$g
w�l�ikm�u�l�t}h�¡
w�lÄ��¡��$t���¡ mrs1h�ikhNl(mrhNl�t}h¶w�l ��¡��$u(�\s�u$i· �hNhNl2v�uOo(h�~�q$l1�$hNg! (�	w�l(mrgrq1o(|�t^w�l1��m^s1h�grh}~�u�mkw��$h�t^~�u�|�i�h
å�â(Ë´��Ï.ÊjÔtÑ>�%�P_�hNq$�(~�hfikhNhNv¶hjo�mrq�s�u��$hXm^grq$|1 (~�hd�\w�mrspmrs1hbv¶q$grhbt}q$v¶�(~�h*��ik�(lnm}u$t}mkw�tbi�mrgr|�t}mr|1grh0hN�$hNl��0s1hNl
mrs1hNgrh¶�cuOidu	ikhNv�u�l(mkw�t� (w�u$idm^q-�Xu�g}o1i\w�m�Æ
mrs1hN����hNl(m!u�s1hju$o �\w�mrs2mrs1h�vxw�l(w�v�u-~cik�(lnm}u$t}mkw�t�ikmrgr|�t}mr|1g^h�u�l�o
s�u$opmrq¶v�u��$hdgrhN��u-w�g}i\|1��q$l�grhju$oOw�l1�pmrs1h!oOw�iru�v� (w��$|�u�mkw�l1�¶w�m^hNv�iN�

U
q2h*�1�(~�u�w�l m^s1hjikh�grhji�|(~�m}i�¡Z[$mrq��\h�ÄL[$mrq��\h�¡X¡j¢$¢1¡-É�s(�(��q$mrs1hji�w ÃNhjo mrs�u�m�mrs1h�u� �ikhNl�t}h�q��d�nu�g}o(hNl$¥���u�mrs
 �hNs�u��Ow�q$gX�Xs1hNl�mrs1hNgrhZw�iXikhNv�u�lnmkw�tZ (w�u$i\m^q-�Xu�g}o1iPmrs1hdv�qOgrh!t}q$v��(~�h*��ikmrgr|�t}mr|1g^hdv�u���l1q$mX %hd �hjtNu�|�ikh{mrs1h
ikhNv�u�lnmkw�tNu�~L~��!�1g^h}��hNgrg^hjo!v¶q$grh.t}q$v��(~�h*��ikmrgr|�t}mr|1g^h.s�u$o· �hNhNl�t^s1qnikhNl�u$i��1g^q$��qni�hjod (���.g�u�w�lÛu�l�o�[$m^hNhjo(v�u�l
��¡j¢.��}(�@u�l�o¶q$mrs1hNg�i��@]*m.v�u��� �hZ �hjtNu�|�ikhdmrs1hdo(hjt^wyi�w�qOl	s�u$i� �hNhNl	o(h}~yu��$hjo	u�l�o�l1h}w�mrs1hNgbikmrg^|�t}mr|1grhXs�u$i� %hNhNl
t^s1qnikhNl2mrq	m^s1h�h*��t^~�|�i*w�q$lÄq���mrs1h�qOmrs1hNgj��W0q-�\hN�$hNg�¡�i*w�l�t}h�mrs1hpikhNlnm^hNl�t}h��1grq1t}hjirikq$g{s�u$i0��l(w�mrh��1g^qEt}hjiri�w�l1�
grhjikqO|1g�t}hjiZ��ik|�t^s	u$i\�\q$g��Ow�l1�Ûv¶hNv�q$gr��¡O��q$g�w�l�i�m�u�l�t}h���¡1m^s1hNgrhZw�iXu{~Lw�v�w�mbq$l	m^s1hfo(h}~�u��$�.TdtNt}q$g�oOw�l1��m^q��Xs�u�m
[$mrq��\h.tNu�~L~�hjo!m^s1h�e%w�v�w�mrhjo��Zh}~�u��$hjo!�Zhjt^w�i*w�q$l�s(�n�%q$mrs1hji*w�i�¡�mrs1h\ikhNl(mrhNl�t}h\�1grqEt}hji^ikq$g@o(h}~�u��Ei�uZo(hjt^wyi�w�qOlÛ�0s1hNl
mrs1hNgrhxwyidu�t}q$l7Â1w�t}m! %hNm��\hNhNl8i��nl(m�u$t}mkw�t�u�l�o2i�hNv�u�l(mkw�t!�1g^h}��hNgrhNl�t}hjix��u$i0w�lÄ��¡���  �r�bu�l�o��1|1g�ik|1hji·v�|(~�m�w��(~�h
w�lnm^hNgr�1grhNm�u�m�w�qOl�i\w�l���u�g�u�~L~�h}~P|1lnmkwL~�w�mdgr|1l�iXqO|1mXq���ikq$v¶h!grhjikqO|1g�t}h$�\TXmXmrs(w�iZ�%q�w�lnm�¡%�Xs1hNl w�m!tNu�l�l1q¶~�qOl1�$hNg
u�×�q$g�o{mrqdvpu�w�lnm�u-w�l¶��u�g�u�~L~�h}~ w�l(mrhNgr�1g^hNm�u�mkw�q$l�i�¡�w�mPw�i���q$g�t}hjo�m^q!v�u��Ohcudo(hjt^w�i*w�q$l	�0s(wyt^s¶w�m\o(qnhjiS n��ik�(l(m�u$t}mkw�t
t}gkw�mrhNgkw�upik|�t^s�u$i\v�w�l(w�v�u�~.u�mrm�uOtrs1v�hNl(mXu�l�opl1q$mX (�	t}q$lnm^h*�Emr|�u-~  (w�u$i��

TdtNt}q$g�oOw�l1�pmrq�mrs(w�iXs(�(��q$mrs1hji�wyi-¡(w�l2��¡��Ou(�P �q$mrs�i��nl(m�u$t}mkw�t{u�l�o	ikhNv�u�l(mkw�tZ�1grh}��hNgrhNl�t}hji0��q�w�l(mrhjo�mrq��cu�g�o
mrs1h2i*w�v��(~�hNg�oOw�grhjt}m'¥�q$ $ºkhjt}m�ikmrgr|�t}mr|1g^h��0s(wyt^s �Xu$i�i�h}~�hjt}m^hjo grhjik|(~�mkw�l1�Äw�l§m^s1h��(u�g�o(hNl$¥���u�mrs h*×�hjt}mp~yu�mrhNg
q$l���]*l ��¡���  ��¡�ik�(lnm}u�� u�l�o9ikhNv�u�l(mkw�tNid�\hNgrh{w�l8qO�1��qni*w�mkw�q$lÄu�l�o�mrs1h�o(hjt^w�i*w�q$lÄ�Xu$ido(h}~�u��$hjo�|1l(mkwL~ci�hNh}w�l1�
mrs1h�oOw�iru�v� (w��$|�u�m�w�l1� grhN��w�q$l[å Ï²�µ�;Ë�Ò¬��Î�Ô*Ï�Ð¶� TXm�mrs(w�i���q�w�l(m�¡� �q$mrs i�mrgr|�t}mr|1grhji{�\hNgrh�u��-u-w�~�u� (~�h�u�l�o mrs1h
t}q$v��(~�hNv�hNl(mdikmrgr|�t}mr|1g^hd�cuOiXtrs1q(ikhNl�i*w�l�t}h{mrs1h!q$m^s1hNgXq$l1h!�Xu$i\ik�(l(m�u$t}mkw�tNu�~L~��	w�l(��hju$i*w� (~�hxu�mXmrs(w�iX�%q�w�lnm��.]*l
��¡��Oo%��¡1s1q��\hN�$hNg�¡1mrs1h�ikhNl(mrhNl�t}h��1grqEt}hji^ikq$gZv�w��$snmZgrhju$t^s	w�m�i0grhjikqO|1g�t}hd~Lw�v�w�m�idu�l�o�ikh}~�hjt}mZmrs1h�oOw�g^hjt}m�¥�q$ $ºkhjt}m
ikmrg^|�t}mr|1grhd�\w�mrs�u�t}qOl�ikhj�$|1hNl(mdoOw"Ü	t}|(~�mk�pw�l�m^s1hÛoOw�iru�v� (w��$|�u�mkw�l1�p��u�grm\q��Pmrs1h!ikhNl(mrhNl�t}h$�

ß a(£ Q à U\s1h�ikmr|�o(hNl(mXgrhju�~Lw�ÃNhjo�mrs1h!u�l�ik�\hNgX�0s(wyt^s��Xu$i�m�u�|1�$snm\�Xu$i\l1qOmct^~�hju�g���·
Ucs1q$|1�$s¶w�m�w�i\�%qniri*w� (~�hdmrs�u�m���|1grmrs1hNgXo1u�m�u·v�w��$snm\l1hN�nu�mrhbm^s1hfe%w�v�w�mrhjo��Zh}~�uj�Ohjo��Zhjt^w�i*w�q$l�W0�n�%q$mrs1hji*w�i�¡

u�l�o mrs1q$|1�$s�mrs1hNgrh!vpuj�p �h{q$mrs1hNgZv�q1o(h}~yiZm^s�u�mbtNu�l�h*�E�(~�u�w�l2ik|�t^s t}qOv��(~�h*�� �hNs�u��$w�q$g�¡�u¶|1l(wL��hjo��1grq1t}hjiri
v�q1o(h}~Xh*�E�(~�u�w�l�ipik|�trsÄ %hNs�u��$w�q$gj� U\s1h	i*w�l1��~�h��1grq1t}hjiri�tNu�lÄv�u��Oh�mrs1h
�Ow�l�o1ixq��fo(h}~�u��$hjoÄo(hjt^w�i*w�q$l�i�i�hNhNl
u� %q-�Oh$�

�ihÒ� 4il�¸¹¸§& ���
]3l2ik|1v¶v�u�gr��¡ t}|1grgrhNl(md��ik�1trs1q�~�q$��wytNu-~.hN�$w�o(hNl�t}h�mrh}~L~�iZ|�iZmrs�u�mZmrs1h�ikhNl(mrhNl�t}h��1grq1t}hjirikq$gZs�u$i0mrs1hjikh�trs�u�g�u$t*¥
mrhNgkw�ikm�wytNi��

º ]3mXs�u$i���|1l�t}mkw�q$l�u-~�~�� w�l�o(hN�%hNl�o(hNlnm·� uOt}|(~�m�w�hji��
º U\s1h!oOw�× hNg^hNlnm\�3u$t}|(~�mkw�hji0w�lnm^hNg�u$t}mbu�m\hN�$hNg^��q$�1�%q$grmr|1l(w�mk�$�
º _Pgrh}��hNgrhNl�t}hjiS��g^q$vÝoOw"×�hNgrhNl(m�� uOt}|(~�m�w�hji���q$g\u�~�mrhNgrl�u�m�w��OhZw�l(mrhNgr�1g^hNm�u�mkw�q$l�i\u�grh0w�lnm^hN�$g�u�mrhjo¶mrq�ikh}~�hjt}mXq$l1h
mrs�u�m�w�iX %hjikmXq��$hNg�u�~L~3�

º ]3m�o(h}~�uj�1i�oOw�iru�v� (w��$|�u�mkw�q$l o(hjt^w�i*w�q$l�i��0s1hNl w�l(��q$grvpu�mkw�q$l9��grqOv oOw�×�hNgrhNlnm{�3u$t}|(~�mkw�hji�u�grhxw�l t}qOl7Â1wyt}m
q$gb�0s1hNl2mrs1hNgrh{w�iZw�l�ik|7ÜIt^w�hNl(mdw�l(��q$grv�u�m�w�qOl���qOgbv�u/�$w�l1��u	o(hjt^w�i*w�q$l�ÆPmrs1h�ikhNl(mrhNl�t}h��1g^qEt}hjiri�q$gdmrs1hNl
�1|1g�ik|1hji\v�|(~�mkw��(~�h!w�l(mrhNgr�1grhNm}u�mkw�q$l�icw�l���u�g�u�~L~�h}~3�
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º U\s1hZ~Lw�vxw�m^hjo�g^hjikq$|1g�t}hji0mrs�u�m\mrs1h�ikhNlnm^hNl�t}h!�1grq1t}hjirikq$g0s�u$iXu�m\w�m�i0oOwyi���qniru-~6�(~�u$t}h·~�w�v�w�m�iZqOl	��qniri�w� (~�h
o(h}~yu��$�

º _Pgrh}��hNgrhNl�t}hji�u�l�o t}qOl�ikmrg�u�w�l(m�i	t}q$v�h ��grqOv mrs1h9�$qnu�~dmrq u�grg�w��Oh u�m�uÄt}q$v��(~�hNmrhjo§u�l�o w�l(mrhN�$g}u�mrhjo
w�l(mrhNgr�1g^hNm�u�mkw�q$l	q��Pmrs1hZw�l1�1|1mZmrh*�EmZu�l�o¶��g^q$vÝmrs1h!ikhNvpu�lnm�wytdu�l�o	t}q$l�t}hN�1mr|�u�~���hju�mr|1grhji�q��Pmrs1hd�\q$gk~�o �

º U\s1hÛikhNl(mrhNl�t}h{�1grqEt}hji^ikq$gdtNu�l�q���mrhNl	grhjt}q��$hNg0��grq$vÝhNgrg^q$l1hNq$|�iXo(hjt^w�i*w�q$l�ifw�l�grhji�q�~��$w�l1�	oOw"×�hNgrhNl(mdu�vJ¥
 (w��O|(w�m�w�hji��
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¿ À _3\&^Ý_3\jÁM_ÂÁ|µ�ZuÁM_�`p`D¯�\j³ÄÃ Zt¿J_zV�`

U\s1hNgrhZs�u��$hX %hNhNl	v�u�l(��t}q$v��1|1m�u�mkw�q$l�u�~ u�g�trs(w�mrhjt}m^|1grhji��1grq$��q(ikhjo�w�l	v�q1o(h}~�i�q��6ikhNl(mrhNl�t}hZ|1l�o(hNg�ikm�u�l�oOw�l1���
]3l q$g�o(hNg{mrq� %hIu� (~�hpmrq�t}q$v���u�grh¶mrs1hNv u�l�o9mrq�ikhNhpmrs1hpl1hNhjo���q$g{mrs1h�u�g�t^s(w�mrhjt}mr|1grhp�\h�u�grh¶�1grq$��q(i*w�l1��¡
~�hNm!|�iZmrg^��mrqpv�u���mrs1h�oOw�×�hNgrhNlnm�oOw�v�hNl�i*w�q$l�i�u�~�q$l1�	�Xs(w�t^s8u�g�t^s(w�mrhjt}mr|1grhjiZq��XikhNl(mrhNl�t}h��1grq1t}hjirikq$g}idt}q$|(~�o
oOw�×�hNgj�.U\s1h�u�g�t^s(w�m^hjt}mr|1grhdq��.u�ikhNl(mrhNl�t}h!�1g^qEt}hjiri�q$gXs�u$i\m^s1hZ��q�~L~�q��\w�l1� =�d�HOB�?�MNC1H�M�R�dj= i C i C F C c MjD �

º < c e�Å i C1Q
K�C � e�R�d�H�CED � aXl1h0q$g.v�qOgrh\grhN�1grhjikhNl(m�u�mkw�q$l�iSq�� oOw�×�hNgrhNl(mE�Ow�l�o1i.q��Ý�(l1q��\~�hjo(�$h\w�l�t^~�|�oOw�l1�
mrs1qnikhd 1|(wL~�mb�0s(w�~�h��1grq1t}hjiri*w�l1�	ikhNlnm^hNl�t}hjiN�

º �ud�e�H�CED�DNC1D � aXl1hdqOg�v¶q$grhZ�1grqEt}hji^ikhji��Xs1hNgrh!u{�1grq1t}hjiri�w�iXu�ikhNm\q��@q$�%hNg�u�mrqOg�iPq$l	oOw�×�hNgrhNlnm3�$w�l�o1i\q��
�nl1q��\~�hjo(�$hX�0s(wyt^s	u�grhXhNv� �hjo1o(hjo¶w�l	udt}q$l(mrgrq�~�ikm^gr|�t}mr|1grh$���.q$l(mrgrq�~�ikmrgr|�t}mr|1g^hji.u�grh\v�uOo(hbq���t}q$l(mrgrq�~
h}~�hNv¶hNlnm�i0ik|�trs�u$iXikhj�O|1hNl�t}h�¡%grhjt}|1g�i*w�q$l�¡�t}qOgrq$|1mkw�l1hji�¡ u�l�o	ikq�qOl��

¶0q$mrh{mrs�u�mZ�\hxo(q	l1qOmbm�u-~ ��u� �qO|1m0�pÐ
Ë��*Ô���� Ë�Ð����XT �1grq1t}hjirikq$gZw�idu�l�h}~�hNv�hNl(m!q��.mrs1h{w�v��(~�hNv�hNl(m�u�mkw�q$l�¡
l1q$m�u�l u�g�t^s(w�m^hjt}mr|1g�u�~bh}~�hNv�hNl(m·Ä���u�grg�¡X¡�¢���y9��ikhNh��.s�u��1mrhNg�¡$��Ucs1h�_Ps(wL~�qnikqO�1sn� u�l�o mrs1h	TZ�1�1grqnu$t^s ��É3�
W0q-�\hN�$hNg�¡$�\hfo(q�grh}��hNg\mrq�mrs1hZhNlnmkw�grh!u�g�trs(w�mrhjt}m^|1grhfuOi.m^s1h Ù^~�u�l1�O|�u��$hd�1grq1t}hjirikq$g���Ú�Tbg�t^s(w�mrhjt}mr|1grhji\t}q$l1l1hjt}m
mrs1h}w�gdu�g�t^s(w�m^hjt}mr|1g�u�~�h}~�hNv�hNl(m�iXm^q$�$hNmrs1hNg\w�l��-u�gkw�q$|�ic�cu��1i\ik|�trs�u$i�w�l�i�hNgkw�hji�¡(w�l���u�g}u�~L~�h}~�¡�u�l�o	i�q�q$l��

�ihIj ���$'$��)�#$��'(#;l��$&Pm[Æ2)n¸ ��".:�)*��".:
aXl1hÛu�g�trs(w�mrhjt}m^|1grh!tNu�l�oOw�×�hNg\��grq$v u�l1q$mrs1hNg\w�l�m^s1hZ��q�~L~�q��\w�l1����hju�mr|1g^hjiN�

º �P= c K�R =1K�C�n*=�H(R i Mj?yCED � T ~�u�l1�O|�u��$h0� u$t}|(~�mk�{w�iXu!t}q$v� (w�l�u�mkw�q$l	q�� qOl1hbq$g�v�q$grh&�(l1q-�c~�hjo(�OhfikqO|1g�t}hji
u�l�o �1grq1t}hjirikhji¶mrs�u�m�u$tNt}q$v��(~Lw�iks1hji	u���u�grmkw�t}|(~�u�gIi�|1 1m�u$i
� q��dmrs1hp~�u�l1�$|�u��$h�|1l�o(hNg�ikm�u�l�oOw�l1� m�u$i?���
z1q$g�h*��u�v¶�(~�h�¡O~�h*�(wytNu-~@�1grq1t}hjiri*w�l1��¡1ik�(lnm�u<�Ý¡(u�l�o�i�hNv�u�l(mkw�tNi�u�grhboOw�ikmkw�l�t}m\~�u�l1�$|�u��$hX�3u$t}|(~�mkw�hjiSw�l	v�qnikm
mrs1hNq$gkw�hjiN�ZU\s1h!mrhNg^vzÎ�Ô���Ô�ÎÇ�.w�idikq$v¶hNmkw�v�hjiX|�i�hjo	mrqpgrh}��hNgbmrq¶mrs1hÛiru�v�h!h}~�hNv�hNl(m�idu$ic� uOt}|(~�m�w�hji��%¶0q$mrh
s1q-�\hN�$hNgPm^s�u�mP~�hN�$h}~�i\|�ik|�u-~�~��pgrh}��hNg�m^qÛikm�u��$hji��Xs(wL~�hd�3u$t}|(~�mkw�hji�u�grhbl1qOm.mrs1hdiru�v�hZu$i.ikm}u��$hjiN�PU\s1hNgrhcwyi
l1qdw�v��(~Lw�tNu�mkw�q$l�q��
i�hj�$|1hNl(mkw�u�~Lw�m��pq��@m^s1hboOw�× hNg^hNlnm��3u$t}|(~�mkw�hjiN�X[$hj�O|1hNl(mkw�u�~�v�qEo(h}~�i��(~�u$t}hdmrs1h0� uOt}|(~�m�w�hji
w�l�u{ikhj�O|1hNl�t}h!q���v�q1o(|(~�hji�Æ���u�g�u�~L~�h}~ v¶qEo(h}~�i\�(~�u$t}hdmrs1hNv w�l	��u�g�u�~L~�h}~ Æ%ikq$v�hdo(hjt}q$v��%qnikhdmrs1hZm�u$i
��q��
~yu�l1�$|�u��$hZ�1grq1t}hjiri*w�l1�oË.Ð�Ò1â(Ë*á�Ë;�;Ï�Î1Î"ÓZu�~�q$l1��hju$t^s¶� u$t}|(~�mk�$�P]*lnmrhN�Og�u�mrhjo¶v�q1o(h}~yi�w�l(mrhN�$g}u�mrhdu�~L~�� uOt}|(~�m�w�hji
w�l(mrq{q$l1hXv�q1o(|(~�h$�.U\s(|�iPv�q1o(h}~�i.��u�gr�{w�lIo(hjt}qOv���qni�w�l1��mrs1h0~�u�l1�$|�u��OhX�1grq1t}hjiri*w�l1��m�u$i
�·w�l(mrq{�-u�gkw�q$|�i
� u$t}|(~�mkw�hjiN�

ºÉÈ =1M�R�djCFe;n�Q
CEH/e F�� e�Dj?yMj?fe c � U\s1hZq��$hNg�u�~L~�m}u$i
��q��@ikhNl(mrhNl�t}hd|1l�o(hNg�ikm�u�l�oOw�l1�ptNu�l� %hfo(hjt}qOv���qni�hjo
h}w�m^s1hNg�u�~�q$l1�dmrs1hc~�w�l1hji�q��%~yu�l1�$|�u��$h��3u$t}|(~�mkw�hji�i�|�trs�uOiPik�nl(m�u���¡$ikhNv�u�lnmkw�tNi�¡$u�l�o�t}q$l�t}hN�1mr|�u�~�u�l�u�~��1i*w�i�¡
q$g!q$g^mrs1q$�$q$l�u-~�~���w�lnm^q�oOw�×�hNgrhNlnm��1grq1t}hjirikhji{gr|1l1l(w�l1��w�l hju$t^s8q��Xmrs1hx� u$t}|(~�mkw�hjiN��TdiÛu�l2h*��u�v��(~�h�q��
u�l�q$grmrs1q$�Oq$l�u�~�o(hjt}q$v���q(i*w�mkw�q$l�¡(q$l1hbtNu�l�oOw��Ow�o(hZ~yu�l1�$|�u��$hX|1l�o(hNg}ikm�u�l�oOw�l1�{w�lnmrq!uOtNt}hjiri�¡�w�l(mrhN�$g�u�mkw�q$l�¡
u�l�o	ikh}~�hjt}mkw�q$l2u�~�q$l1��hju$t^s	q��Pmrs1hZ�3u$t}|(~�mkw�hjiN�

º h e c �6K
RÝd�=1Mj?fe c � U\s1h\|1l(w�m�i�q$ 1m�u-w�l1hjo· n�{h}w�mrs1hNgC�Ow�l�o�q���o(hjt}q$v��%qni*w�mkw�q$l�tNu�l{��qni^i*w� (~��� %hcu�grg�u�l1�$hjo
w�lÄqOl1h�q��Zmrs1grhNh�t}q$l(���$|1g}u�mkw�q$l�iN�xw�l uÊ� Ô�Ë�Í7Ô��q��Ô{q�����Ò!Ï�á�Ô��!u$i·w�l ikhj�O|1hNlnmkw�u�~Xv�q1o(h}~�i�¡Sw�l u�i*w�l1��~�h
v�qEo(|(~�hdu$i�w�lpw�l(mrhN�$g�u�m^hjo�v�q1o(h}~yi-¡nqOg.h}~�ikh0w�l´�$Ï�Ð
Ï�Î1Î"Ô�Î-uOi�w�l	mrs1hbtNu$i�hbq��@t}hNgrm}u�w�l�w�l(mrhNg�u$t}mkw��$h0v�qEo(h}~�iN�

ºÉÈ =1M�R�djCBe�nX? c MNCÇd�=�H�Mj?fe c � ]*lnm^hNg�u$t}mkw�q$l	 %hNm��\hNhNl	mrs1hd|1l(w�m�icq��6u�l�u�g}trs(w�mrhjt}mr|1g^h!tNu�l�s�u��1��hNl�h}w�mrs1hNg
mrs1grq$|1�$s�u{iks�u�grhjo¶grhN�1grhjikhNl(m�u�m�w�qOl	��u&�(l1q-�c~�hjo(�OhfikqO|1g�t}h��@mrs�u�m�wyi�|1l�o(hNg�i�mrqnq1o¶ n��u�~L~�|1l(w�m�i�mrs�u�m.u�grh
��u�grmkw�t^w���u�mkw�l1�pw�l�mrs1hdw�l(mrhNg�u$t}mkw�q$l�¡ qOg\w�m!tNu�l�s�u��1�%hNl� �hNmk�\hNhNl�m^s1hÛt}q$l(mrgrq�~Pikmrgr|�t}mr|1g^hjiXq���oOw�×�hNgrhNl(m
�1grqEt}hji^ikhji\ (��mrg}u�l�i*��hNg�q��6t}q$l(mrgrq�~�q$g\ (��h*��trs�u�l1�$hdq��Pv�hjiriru��Ohji.�0s(wyt^s�vpuj�¶s�uj�Ohbmrq¶ �hdmrg�u�l�i*~�u�mrhjo
w��Pmrs1hNgrh·w�i\l1q�iks�u�g^hjo	grhN�1grhji�hNlnm�u�mkw�q$l��
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º A�e QSR i =�d�?yM \E� � s1hNl8upm�u$i?�pwyi{o(hjt}q$v��%qnikhjo0¡�m^s1hÛg^hjik|(~�mkw�l1��|1l(w�m�i{tNu�l�l1q$mdq$l(~��� �h�u�grg}u�l1�$hjo w�l
oOw"×�hNgrhNl(mP�Xu��Ei�¡�mrs1hN��tNu�l�u�~�ikqXw�l(mrhNg�u$t}mP�cw�m^sÛhjuOtrs�q$mrs1hNg
w�l��-u�gkw�q$|�i��Xuj�1iN��U\s1hXu�v�q$|1l(m6u�l�o!l�u�mr|1grh
q��.w�l(mrhNg�u$t}mkw�q$l� %hNm��\hNhNl2m^s1h�oOw�× hNg^hNlnmdv�q1o(|(~�hji�tNu�l� �h�o(hjirt}g�w� %hjo�w�l mrhNgrv�i0q��XoOw"×�hNgrhNl(mu�Ow�l�o1idq��
v�qEo(|(~�u�g�w�mk�·Ääz1q1o(q$g�¡ ¡j¢.�7x(Æ$��u�g�i*~�hNl$¥!� wL~yi�q$l�u�l�o�U��$~�hNg�¡�¡�¢��7x(Æ1U�u�l1hNl1s�u�|�i\hNmbu-~ �f¡�¡j¢��7x�É3�

Ì � C � d�C1DNC c MN=1Mj?fe c = i F e�QSR i =�d�?�M \sÍ u�~�ikq��(l1q��Xl2u$i ? c n�e0d F =1Mj?fe c C c H�= � D�R i =1Mj?�e cÎÍ v¶hju�l�i
mrs�u�mPhju$t^s�v¶qEo(|(~�hds�u$i6w�m}i.q��Xl¶h*��t^~�|�i*w��$hdgrhN�1g^hjikhNlnm}u�mkw�q$lpq��@u)�Ow�l�o¶q��C�(l1q��\~�hjo(�$hZmrs�u�m�w�i�l1q$m
u$tNt}hjiri*w� (~�h	mrq�u�l(��q$mrs1hNg!v¶qEo(|(~�h$���Zl1q��\~�hjo(�$h	ikq$|1g�t}hji{u�grh�h*��t^~�|�i*w��$h	mrq	�1grq1t}hjirikhji���]*m{wyi{u
ikmrgrq$l1�·��qOgrv q���v�q1o(|(~�u�gkw�mk���0s1hNgrhXw�l(mrhNg�u$t}m�w�qOlIt}q$|(~�opl1q$m\s�u��1�%hNl	mrs1grq$|1�Os�iks�u�grhjo¶grhN�1grhji�hNl$¥
m�u�mkw�q$l�iN�

Ì �ud�e�H�CED�D F e�QSR i =�d�?�M \ v�hju�l�iPmrs�u�m�hju$t^s�v�q1o(|(~�hbs�uOiPw�m�iSq��Xl��1grq1t}hjiri��Xs1qnikhdt}q$l(mrgrq�~�i�mrgr|�t*¥
mr|1grhÛo(q(hjiZl1q$m0w�lnmrhNg}u$t}md�\w�mrs2u�l(�	q$mrs1hNgZ�1grqEt}hji^iN�dU\s1h�q$l(~��	��q$grv q��Pw�lnmrhNg}u$t}mkw�q$l���qni^i*w� (~�hxwyi
mrs1grq$|1�$s	u�t}q$v¶v�q$l	grhN�1grhji�hNlnm�u�mkw�q$l�ik|�t^s�u$iXux (~yuOt��( �qnu�g�o �

Ì Z R c H�Mj?�e c = i F e�QSR i =�d�?�M \ v�hju�l�i{mrs�u�mdmrs1hpv�q1o(|(~�hjiÛtNu�l�w�lnmrhNg}u$t}m{w�lÄu�l(���cu���u$iZ~�q$l1��u$i
mrs1hN� u�grhp��|1l�t}mkw�q$l�u�~L~�� w�l�o(hN�%hNl�o(hNlnm�¡bm^s�u�m�w�i�¡\qOl1h�tNu�l ��hNgk��q$grvµw�m�i���|1l�t}mkw�q$l wL�!mrs1h�qOmrs1hNg
� u�wL~�i�mrq�gr|1l��8_Pu�grm�idq��fu�v�qEo(|(~�h	v�u��2 %hp��|1l�t}m�w�qOl�u�~L~�� o(hN�%hNl�o(hNlnmpq$l q$mrs1hNg���u�grm}i!q��bmrs1h
iru�v�hpv�q1o(|(~�h�¡\ 1|1mpu�grh¶w�l�o(hN�%hNl�o(hNlnm	q��fq$m^s1hNgÛv¶qEo(|(~�hjiN� z�|1l�t}mkw�q$l�u�~bv¶qEo(|(~�u�gkw�mk� ��hNgrv�w�m�i
w�l(mrhNg�uOt}mkw�q$l!h}w�mrs1hNg�mrs1grq$|1�OsÛt}q$v�v¶q$ldgrhN�1grhjikhNl(m�u�m�w�qOl�iP��i�|�trs!u$i w�lÛu0 (~�u$t��( �q(u�g�o!u�g�trs(w�mrhjt}m^|1grh��
q$g�v�hjiri^u��$h.��uOiri*w�l1�b %hNmk��hNhNl{mrs1hXt}q$l(mrgrq�~nikmrg^|�t}mr|1grhji
q���mrs1h.v¶qEo(|(~�hjiN�Pz1|1l�t}m�w�qOl�u�~Ev¶qEo(|(~�u�gkw�mk�
��hNgrv�w�m�i0t}q$l�i*w�o(hNg�u� (~�h{��g^hNhjo(q$vÝ�\w�mrs�grhjik��hjt}mZmrq�mrs1ht�$w�l�o	q��@w�l(mrhNg�u$t}mkw�q$l�ic��qniri�w� (~�h$�

U\sn|�i-¡$uJÊQË�Ì�Í7Î�Ô�w�i\u�l�h*��t^~�|�i*w��$h)�(l1q��\~�hjo(�$hbikq$|1g}t}h��(~�|�i\uZ�1grq1t}hjiri�w�lpmrs1h���g�ikmM�$w�l�o�q���v�q1o(|(~�u�gkw�mk��¡
u�lÄw�ikq�~�u�m^hjo �1g^qEt}hjirixw�l mrs1h2ikhjt}q$l�oÄl1qOmkw�q$l q��!v�q1o(|(~yu�gkw�m���¡Zu�l�o o(q(hjipl1q$mps�u��$h�u2�\h}~L~�¥3o(h}��l1hjo
v�hju�l(w�l1�	w�lÄup��|1l�t}mkw�q$l�u�~L~��2w�l�o(hN��hNl�o(hNl(m	u�g�t^s(w�m^hjt}mr|1grh$�	z1q$gZw�l�ikm}u�l�t}h�¡�wL�Xmrs1hNgrh	u�grh�w�l�o(hN��hNl�o(hNl(m
grhN�1grhjikhNl(m�u�mkw�q$l�i¶q��u�(l1q��\~�hjo(�$h2ikq$|1g�t}hji¶�\w�mrs§u8i�w�l1��~�h�|1l(wL��hjo �1grqEt}hji^i�q$�%hNg�u�mkw�l1�Äq$l mrs1hNv»u�~L~ ¡
mrs1hNgrhdw�i0l1h}w�mrs1hNg�º�|�i�mbq$l1h{v�q1o(|(~�h¶l1q$gXv�u�l(��oOw�×�hNgrhNlnmZv�q1o(|(~�hjiN�dz1|1l�t}mkw�q$l�u�~�w�l�o(hN��hNl�o(hNl�t}h�o(q(hji
l1q$m��1grhjt^~�|�o(h i�s�u�gkw�l1�8q��ä�(l1q��\~�hjo(�$h�ikqO|1g�t}hji�q$g��1grq1t}hjirikhji�¡XuOi{~�q$l1�8u$i{w�m	o(qnhjixl1q$m�grhNl�o(hNgpmrs1h
u$tNt}q$v��(~Lw�iks1v�hNl(mbq��6q$l1hZ��|1l�t}mkw�q$l w�l1hN�Ow�m�u� (~���o(hN�%hNl�o(hNlnmdqOl�u�l1q$mrs1hNgj�

ºÐÏ d�=�? c D�?.©$CQe0db? c Mj? F =�H \ e�nP? c MNCÇd�=�H�Mj?fe c � U
qbiru��dmrs�u�m�mk��q0v�qEo(|(~�hji
w�l(mrhNg�u$t}m@o(|1g�w�l1�d�1g^qEt}hjiri�w�l1�
o(qnhji{l1q$m�tNu�grgr�2v�|�t^s2v�hju�l(w�l1�2|1l(mkwL~X�\h�ik��hjt^wL���Ämrs1hp�$g�u�w�l8i*w�ÃNh	q��Zmrs1h�w�l(mrhNgr��u�~�q��0w�l(mrhNg�uOt}mkw�q$l��
z1q$g�w�l�ikm}u�l�t}h�¡0w���ik�(lnm�u<� u�l�o ikhNvpu�lnm�wytNi¶w�l(mrhNg�u$t}mpq$l(~�� u�m�mrs1h�hNl�o q��Ûu8i�hNlnmrhNl�t}h�¡Zmrs�u�m�w�ipl1q$m
w�l(mrhNg�uOt}mkw��$h$�paXl2mrs1h�q$mrs1hNgds�u�l�o0¡ wL�Xmrs1hN��w�l(mrhNg�uOt}m!u���m^hNgdhju$trs��\q$g�o0¡ m^s�u�md�\q$|(~�o�v�u��$h�u	s(w��$s(~��
w�l(mrhNg�uOt}mkw��$h���u�g}u�~L~�h}~!v¶qEo(h}~3�§]*m�w�i¶w�v��%q$grm�u�l(m�mrq l1q$mrh	m^s�u�mIu�l u�g�t^s(w�mrhjt}mr|1grh�tNu�l  %h2o(hjirt}gkw� �hjo
oOw"×�hNgrhNl(mk~��	u�mXoOw"×�hNgrhNl(mX�$g}u�w�l�i*w�ÃNhjiN�.z1qOg.w�l�ikm}u�l�t}h�¡��0s�u�m�~�q(q��1i�~Lw��$h!u���u�g�u-~�~�h}~6u�g�trs(w�mrhjt}m^|1grh!u�m\mrs1h
i*w�ÃNh	q��bu�t^~�u�|�i�h��3 �hjtNu�|�i�h	q��\w�l(mrhNg�uOt}mkw�q$lÄ�$q�w�l1��q$lÄu�mÛu��$g�u-w�lÄi*w�ÃNhp��l1hNg�mrs�u�l u�t^~yu�|�ikh��!v�w��$s(m
u$t}mr|�u�~L~��8 %h�ikhj�O|1hNl(mkw�u�~fu�m�u2ikvpu�~L~�hNg¶�$g�u�w�l i*w�ÃNh$� U\s(w�ixw�i���u�grmkw�t}|(~�u�gk~��Ämrg^|1hpw�l mrs1h�tNu$ikhpq��dmrs1h
w�l(mrhNg�uOt}mkw�q$l8 %hNmk��hNhNlÄik�(lnm}u��8u�l�o8i�hNv�u�l(mkw�tNiN��U\s1h¶~�h*�nw�tNu�~bhNl(mrgr��q��du	�\q$g�o�s�uOi!m^q� �h	u$tNt}hjiri�hjo
 �h}��q$grh�u�ln�!i*w��$l(wL��tNu�l(m�i��nl(m�u$t}mkw�tSq$g6i�hNv�u�l(mkw�t�u�l�u�~��Eikhji�tNu�l� �hN��w�l��c[�w�vxw�~�u�g�~���¡1ik�(l(m�u$t}mkw�tP�1g^qEt}hjiri�w�l1�
q��@ud�\q$g�o�g^hjik|(~�mkw�l1��w�lpw�m}i. (w�l�oOw�l1�pmrqÛu·s(w��Os1hNgbikmrgr|�t}m^|1grhXs�u$i�mrq{s�u��1��hNl�u�mS~�hju$ikm\��u�grmkw�u�~L~��p �h}��q$grh
u�ln��i�hNv�u�l(mkw�t!�1g^qEt}hjiri�w�l1��tNu�l� �hN��w�l���] ��l1q$m�¡ ��u�~�|�u� (~�h�w�l(��qOgrv�u�mkw�q$l9mrs�u�mdik�nl(m�u���tNu�l��1g^q-�Ow�o(h�mrq
ikhNv�u�l(mkw�tNiZ�\q$|(~�o� �h¶w��$l1q$grhjo� (��i�hNv�u�l(mkw�t��1grq1t}hjiri*w�l1���Xs(w�t^s t}qO|(~yo  �hp�cuOikmrh}��|(~ ��W0q��\hN�$hNg�¡%l1q$m
u�~L~�ik�nl(m�u$t}m�wyt{�1grq1t}hjiri*w�l1� ��q$g!up�\q$g}o	l1hNhjo� %h�o(q$l1h� %h}��q$g^hxi�hNv�u�l(mkw�tNidtNu�l2m�u��Oh!q�×.�)�2h¶�\wL~�~XikhNh
mrs(w�i0w�l��$g^hju�mrhNgdo(hNm�u�wL~6�0s1hNl2�\hÛikhNh�s1q���qO|1gbv�q1o(h}~.�\q$g��1iN�X]*l2iks1q$grm�¡�w�mZw�idikq$v�hNmkw�v�hjiZo(hji*w�g�u� (~�h
mrq	s�u��$h�ikhj�$|1hNl(mkw�u�~Lw�mk�8u�m!u¶��l1h��$g}u�w�l8i*w�ÃNh� 1|1mZw�l�o(hN�%hNl�o(hNl�tNh�u�l�o���u�g�u�~L~�h}~�w�ikv u�m!t}qnu�g�i�hNgd�$g�u�w�l
i*w�ÃNhjiN�

Ucs1hNgrhds�u��$hd �hNhNl�v�u�l(�	t}q$v��1|1m�u�m�w�qOl�u�~@v�q1o(h}~�iX�1grqO��qnikhjo mrq�u$tNt}qO|1lnm\��q$gXs(|1v�u�lp~�u�l1�O|�u��$h!|1l�o(hNg'¥
ikm�u�l�oOw�l1� tNu���u� (wL~Lw�m�w�hji��+[$q$v�h�ikhNl(mrhNl�t}h	�1grq1t}hjiri*w�l1� v�qEo(h}~�ipu�grh	�$q(q1oÄu�m�h*�E�(~�u�w�l(w�l1� t}hNgrm�u�w�l��Ow�l�o1i�q��
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 �hNs�u��Ow�q$g\v�q$grhZmrs�u�lpq$mrs1hNg�i��6z�q$gPw�l�ikm}u�l�t}h�¡�ikq$v¶hXv�q1o(h}~yi0u$irik|1v�hdu�|1mrqOl1q$v��Ûq�� m^s1h!ik�nl(m�u$t}m�wyt�~�hN�Oh}~6u�l�o
s1hNl�t}hÛtNu�l1l1q$mXh*�1�(~yu-w�l w�lnmrhNg}u$t}mkw��$h! %hNs�u��$w�q$g�i��\[$q$v�hdv�q1o(h}~�i\h*�1�(~yu-w�l�q$l(~��	ikq$v�h!i�|1 1m�u$i
�pq��@mrs1hdm}u$i
��q��
ikhNl(mrhNl�t}hd|1l�o(hNg�ikm}u�l�oOw�l1�� (����q1t}|�i*w�l1��q$l	q$l(~��pq$l1h!u$ik�%hjt}mXq���~�u�l1�$|�u��$hd�1grq1t}hjiri*w�l1���\z1q$g�w�l�ikm�u�l�t}h�¡�mrs1hNgrh
u�grhpv�q1o(h}~�i�q��X~�h*�(wytNu-~fu�v� (w��$|(w�m�� grhjikq�~�|1m�w�qOl�¡Pq��fik�(l(m�u$t}mkw�tp��u�g�i�w�l1�;¡Pq��b�1grqOl1q$|1l8g^h}��hNgrhNl�t}hpw�lÄgrh}~�u�m�w��Oh
t^~�u�|�ikhji�¡�u�l�o2ikq	qOl��!]*l�m^s(wyi·�\q$g����\h�u�grh{mrgr�Ow�l1��mrqp 1|(wL~yoÄu	t}qOv��(~�hNmrh�v�q1o(h}~.q��ci�hNlnmrhNl�t}h��1grq1t}hjiri*w�l1��¡
q$l1hZmrs�u�m.u�l�u-~��7ÃNhji�mrs1h0~�h*�(w�tNu�~ w�l(��q$g^v�u�mkw�q$l�¡1ik�(lnm}u��Ý¡(u�l�o�ikhNvpu�lnm�wytNi-¡nq��
u{ikhNl(mrhNl�t}hbm^qÛu�grg�w��Ohbu�m.m^s1hb %hjikm
w�lnm^hNgr�1grhNm�u�m�w�qOl	��qniri�w� (~�h$� ÞDÑ

Ucs1hdgrq�~�h!q��.u�t}q$v¶�1|1m�u�mkw�q$l�u�~�v�qEo(h}~
wyi0v�|�trs	v¶q$grhdmrs�u�lQºk|�ikmZ�1grq1o(|�t^w�l1�pmrs1h�iru�v�hd %hNs�uj�Ow�q$g�i0mrs�u�m
��hNqO�(~�hpo(q�u�l�o�iks1q��\w�l1�	mrs1h�t}q$v��1|1m}u�mkw�q$l�u�~���hjuOi*w� (w�~Lw�mk�2q���upmrs1hNqOgr�$�dT v¶qEo(h}~Pw�idik|1�1�%qnikhjo�mrq·Ô�Ò��pÎ�Ï�ÑL�
t}q$v��1|1m}u�mkw�q$l�u�~L~���s1q-� mrs1hXikhNl(mrhNl�t}h\�1grq1t}hjirikq$gPt}q$|(~�o�u�grg�w��Ohcu�m@mrs1hSw�lnmrhNg^�1grhNm�u�mkw�q$l�mrs�u�m�w�m.o(q(hjiN��T v�q1o(h}~
t}q$|(~�op��q�w�l(mXmrq{��u�grm�iSq��6u{ �hNs�u��Ow�q$g\mrs�u�m.s�uOopl1q$m. %hNhNl	l1q$mrhjo¶w�l�s(|1v�u�lp��hNg���q$g^v�u�l�t}h$�PT§v¶qEo(h}~�v�w��$s(m
~�hju$o{mrqZmrs1h\�$hNl1hNg�u�mkw�q$l�q���s(�(��q$mrs1hji�hjiPu� �q$|1mP��u�grmkw�t}|(~�u�g.o(hNm�u�wL~�i�q���m^s1h�ikhNl(mrhNl�t}hX�1grq1t}hjirikqOg��äi�u�g�t^s(w�m^hjt}mr|1grh
�Xs(w�t^s�t}q$|(~�o	 %h!|�ikhjo mrq�o(hji*w��$l���|1g^mrs1hNgXh*�1��hNgkw�v�hNl(m�iN�

�ih�� 4P��Óil.�%"�#$)*&smzÔÝ�P,.�qm3:
��qEo(h}~�i0q��.ikhNlnm^hNl�t}h!|1l�o(hNg�ikm}u�l�oOw�l1�ItNu�l	 %hÛt^~�u$iri�w���hjo�u$i0ikhj�$|1hNl(mkw�u�~�¡�w�l(mrhN�$g}u�mrhjo0¡1q$g�w�l(mrhNg�u$t}mkw��$h{v�q1o(h}~yi
o(hN��hNl�oOw�l1��qOl�s1q����(l1q-�c~�hjo(�OhbgrhN�1g^hjikhNlnm}u�mkw�q$l�i.u�l�o��1grq1t}hjiri*w�l1��u�m.oOw�×�hNgrhNl(m.~�hN�$h}~�i�grh}~�u�mrhZmrqdhju$t^spq$mrs1hNgj�
]3lpikhj�$|1hNl(mkw�u�~�v�q1o(h}~�i�¡nu0~�q��\hNg�~�hN�$h}~�o(qnhjiSl1q$m��$hNm.u�l(�d��hNhjo( �u$t��·��g^q$v uZs(w��$s1hNgP~�hN�$h}~3�.Y�u$trs{~�hN�$h}~�grhjt}h}w��$hji
mrs1hXqO|1mr�1|1mPq����1g^qEt}hjiri�w�l1��u�mPmrs1h\�1grhN�Ow�q$|�iS~�q��\hNg�~�hN�$h}~�u�l�o�i�hNl�o1iPq$|1m�w�m�iSq$|1mr�1|1mPmrqZw�m�i�l1h*�1m.s(w��$s1hNgS~�hN�Oh}~ �
U
g�u$oOw�mkw�q$l�u�~L~���¡(mrs1hXm�u$i?�dq���~�u�l1�$|�u��$h\|1l�o(hNg�ikm�u�l�oOw�l1��s�u$i� %hNhNl�o(hjt}q$v��%qnikhjo{w�l(mrqdmrs1hXik|1 1m�u$i?�Ei�q���ik�(lnm�u<�Ý¡
ikhNv�u�lnmkw�tNi�¡Pu�l�o9�1g�u��Ov�u�mkw�tNid�0s(wyt^s u�grhpu�grg�u�l1�Ohjo�w�l u�ik�(lnm}u��Ç¥Ò��g}ikm!ikhj�O|1hNlnmkw�u�~bu�g}trs(w�mrhjt}mr|1g^hIu$i{iks1q��Xl
w�l�z
w��$|1grh2¢1�¹T mk�n�(w�tNu�~!h*��u�v��(~�h2q��ÛuÄi�hj�$|1hNl(mkw�u�~!v�q1o(h}~dw�i�z1qOg�ikmrhNg��åi�e hN�$h}~�i	q��x_Pg^qEt}hjiri�w�l1�|��q1o(h}~
��¡j¢Çx-¢(�.iks1q��Xl	w�l2z
w��$|1grhp¡��1�0[$|�trs2upikhj�$|1hNl(mkw�u�~Pv�q1o(h}~6s�u$icmrs1h�u$o(�-u�l(m�u��Ohdq��SuOtNt}q$|1lnm�w�l1�p��q$gXm^s1hd�3u$ikm�¡
u�|1mrqOl1q$v�q$|�i0�1grq1t}hjiri*w�l1��u�mdik�nl(m�u$t}m�wyt�u�l�o q$mrs1hNgdhju�g�~�w�hNg!ikm}u��$hjiN�0Tbl�w�lnm^hNgrhjikmkw�l1��~��2oOw�× hNg^hNlnm!ikhj�O|1hNl(mkw�u�~
v�q1o(h}~�¡��\w�mrs�ikhNv�u�l(mkw�tNi\�1grhjt}hjoOw�l1��ik�(l(m�u���¡n�Xu$ic�1grq$��q(ikhjop n��e �nmkw�l1hNl9��¡j¢���vE�Su�l�opw�v��(~�hNv�hNl(mrhjo w�l�mrs1h
�9ab_.UX`cTä¶·[��1grqO�$g�u�v��
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w��$|1g^h�¡��1�Pz�q$g�ikmrhNg��äi\e hN�$h}~�iXq��S_SgrqEt}hji^i*w�l1�6��qEo(h}~3�

�ihÒ� ��"�#$��;
�$&%#��%,ÖÔ �P,.��m*:
U\s1h�]3l(mrhN�$g}u�mrhjo _Pgrq1t}hjiri*w�l1� WX�(��q$m^s1hji*w�i�Ää�Sw�grl( �u�|1v�¡!¡�¢���v$Æ!�Sw�grl( �u�|1v�¡�¡j¢��O¢$Æ{[ntrs�u�l$� hNm�u�~3��¡!¡�¢�����É
ikm�u�mrhji{mrs�u�m!m^s1hp~yu�l1�$|�u��$h	�1grq1t}hjirikqOgxu��1�(~�w�hjipik�(lnm�uOt}mkw�t�¡�ikhNvpu�lnm�wyt�¡�u�l�o q$mrs1hNgQ�Ow�l�o1ixq��ä�(l1q��\~�hjo(�$h�u�m
mrs1h{hju�gk~Lw�hjikmdq$�1��qOgrmr|1l(w�mk�	w�l��1grqEt}hji^i*w�l1��u��(w�hjt}h�q��.mrh*�1mj�bUcsn|�i�¡�w�mXw�iZhjiri�hNlnmkw�u�~L~��2u�oOw�×�hNgrhNl(mbh*�1�1grhjiri�w�qOl
q��Pmrs1hÛi^u�v�h!s(�(��q$mrs1hji�wyiZm^s�u�md[$mrq��\h!tNu�~L~�hjo�m^s1h!]3v¶v�hjoOw�u�mrhp[$hNv�u�l(mkw�t!�Zhjt^w�i*w�q$l2W0�n�%q$mrs1hji*w�iN�ZWXq��\hN�$hNg�¡
w�lnm^hN�$g�u�mrhjo v�qEo(h}~�i{q��\~�u�l1�$|�u��Oh�|1l�o(hNg�i�m�u�l�oOw�l1� ��z
w��$|1grh�¡$¡��fu$iri�|1v�h�v�q$g^h�mrs�u�lFºk|�ikm{mrs(w�i�ÆPmrs1hN��s�u��$h
w�lnm^hN�$g�u�mrhjo9grhN�1grhji�hNlnm�u�mkw�q$l�idq��&�nl1q��\~�hjo(�$h�¡�l1q$m&ºk|�ikm!mrs1h¶w�lnm^hN�$g�u�mkw�q$l q��Xmrs1h¶w�l(��q$g^v�u�mkw�q$l2�1g^q-�Ow�o(hjo  n�
mrs1hdgrhN�1g^hjikhNlnm}u�mkw�q$l�iXo(|1gkw�l1�p�1grq1t}hjiri*w�l1���\U\s1hN�Io(q¶l1q$m\grhNm�u�w�l	w�l�o(hN�%hNl�o(hNl�t}h�w�l�mrs1hd|�ikhdq��6mrs1h!oOw�×�hNgrhNl(m
�Ow�l�o1iSq��p�(l1q��\~�hjo(�$h�w�ln�$q�~��Ohjo{w�l�~Lw�l1�O|(wyi�mkw�tdt}q$v���hNm^hNl�t}h$�@TdiPuZgrhjik|(~�m�¡�w�lnmrhN�Og�u�mrhjo{v�q1o(h}~�i.o(qdl1q$mPu$tNt}q$|1l(m
��q$g���|1l�t}mkw�q$l�u-~�~�� w�l�o(hN�%hNl�o(hNlnm{ �hNs�u��Ow�qOg�i�w�l	~�u�l1�$|�u��$hd|1l�o(hNg�ikm�u�l�oOw�l1�%��Y���u�v¶�(~�hji0q���w�l(mrhN�$g�u�mrhjopv�q1o(h}~yi
w�l�t^~�|�o(h	]�_._ Ääe hN %q��\w�m�Ã�¡\¡j¢��$£�É�¡��0ab`\]^[|Ääe hNs1l1hNgrm�¡��Z�$hNg�¡�Å�q$s1l�ikq$l�¡Dæ.u�l1��¡�u�l�o2WZu�gk~�hN��¡\¡j¢��$£�É�¡��)��Td_
Ää`�w�hjik %hjt���u�l�oF��u�grmkw�l�¡ ¡j¢���v$u5Æ$`�w�hjik �hjt'��u�l�o
��u�grmkw�l2¡j¢.��v� $É�¡(u�l�o�T_×%~XT�Ää`Xu�vB¡�¡�¢��$¢�É3���E��u�l(�ÛqOmrs1hNg
v�q1o(h}~�i!ik|�t^s8u$i&Å�|1g�u��3i
�(�p�åi{��¡j¢$¢1¡���u�~�ikq�s�u��$h·w�lnmrhN�Og�u�mrhjo�grhN�1grhji�hNlnm�u�mkw�q$l�id�\w�mrs2u�~L~.mrs1hpoOw"×�hNgrhNl(m)�Ow�l�o1i
q�� �nl1q��\~�hjo(�$hdg^hN�1grhjikhNl(mrhjopw�l�uxv�q$l1q�~Lw�mrs(w�tt�nl1q��\~�hjo(�$hd �u$i�h$�

�ihÒ� ��"�#$���O&�'(#$)��@�dÔÝ�P,���m3:
��qEo(h}~�i��0s(wyt^s g^hNm�u�w�l w�l�o(hN��hNl�o(hNl(m	grhN�1grhjikhNl(m�u�mkw�q$l�i{q��!oOw�×�hNgrhNlnmQ�Ow�l�o1i�q��&�nl1q��\~�hjo(�$h�ik|1�1��q$g^mÛqOl(~�w�l1h
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u)¤d_ wyiSh*�E�%hjt}mrhjopu���m^hNg.ikhNh}w�l1�xu�l6¶b_ w�lIu{[{ 1|1m�u!_�_�w�iSl1q$mj�PU\s1hA¤d_�w�iShjirikhNl(mkw�u�~�Æ1mrs1hb_�_�w�i.qO�1mkw�q$l�u�~3�

� =1Mj?�D-n3=�H�Mj?fe c �.? c Ù � U\s1h�ikhjt}q$l�o �Ow�l�o9q��\~Lw�l$��w�iÛu [nu�mkw�i*�3u$t}mkw�q$l8e�w�l$�0¡.ikq�tNu�~L~�hjo2 %hjtNu�|�ikhp�Xs1hNl2w�m·wyi
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�2h!tNu�l�mrs(|�iXo(h}��l1hÛt}q$l(mkw��$|(w�mk�IuOi���q�~�~�q��biN�

�s\ c MN=�H�Mj?�H h e c Mj?yK�R�?yM \E� U\�\qpl1qEo(hjit¶!¡�u�l�o·¶&y	u�grh�iru�w�o�mrqps�u��$h�u	t}q$lnm�w��O|1q$|�idik��u�l�wL�
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q$l(~���wL�3¶{¡�u�l�o·¶&y	u�grh�t}q$l(mkw��$|1q$|�i0w�l2mrs1h�i�hNlnmrhNl�t}h$�{T s(w��$s1hNg�¥�q$g�o(hNg·~Lw�l$���\q$|(~�o2ik�%hjt^wL����h}w�mrs1hNg!v¶q$grh
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mrs1h	�1grq1t}hjirikqOgj�È��q$grhNq��$hNg�¡6i�w�l�t}h��\h��Xu�l(m�mrq2uj�Oq�w�o�w�l�t}q$grg^hjt}m�hju�gk~��Ät}q$v�v�w�mrv�hNl(m�i�u�l�o8u�m�mrs1h�i^u�v�h
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s(w�hNg�u�g�t^s(��u$iXu���u�g^mXq��Pmrs1h!t}q$l�t}hN�1mr|�u�~�l1hNm��\q$g'���PT0mXmrs(w�i\mkw�v�h�¡%mrs(w�i\w�i0�$hNgr�¶w�l�t}q$v��(~�hNmrh�u�l�opg�u�m^s1hNgbu$o
s1q1t��

k�J � J � �PC y ?ÒH�= i < c e�Å i C1Q�K%C
]3l u$o1oOw�mkw�q$l2mrq	ikmrgr|�t}m^|1g�u�~.u�l�o�t}q$l�t}hN�1mr|�u�~��nl1q��\~�hjo(�$h�¡ mrs1h�ik�1ikmrhNv s�uOidu¶~�h*�(w�t}q$l2�Xs(w�t^s2�1grq��Owyo(hji·mrs1h
ik�(lnm}u$t}mkw�t�tNu�mrhN�$q$gkw�hji{u�l�oÄik|1 �tNu�mrhN�$q$gkw�hji{q��X�\q$g�o1i{u$i{��h}~L~bu$i·mrs1h�v¶hju�l(w�l1�ni{q��b�\q$g�o1i·grhN�1grhjikhNl(mrhjo u$i
��q�w�l(mrhNg�i0mrq�t}q$l�t}hN�1mr|�u-~@l1qEo(hjicw�l�mrs1h{l1hNmk��qOg����
Tbl�h*��u�v��(~�h!q��.u·~�h*�(w�tNu�~.hNl(mrgr���\q$|(~�o	 %h$�
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Object

Abstract-object Visible-object

Course Inanimate-object Living-object

Place Optical-instrument Animal

Academy Telescope Person Horse

Man Officer

z
w��O|1grh�¡�v��@T [�w�v��(~�hpaX $º�hjt}mdWcw�hNg}u�g�t^sn�$�

917�; R�- 2�� . '%��S��VU&U�U
5W� - 0 J 0 . �ôûC$�$

Ú
h�Ú �p�.� 72".)� ��%,ÖÛ��O�P'1��:�:
�Xa%��_.Y�`XYA�åi\|1l(wL��hjo��1g^qEt}hjirics�u$iXu�i*w�l1��~�h�t}q$lnm^grq�~@ikmrgr|�t}m^|1grhdmrs�u�mXi*w�v�|(~�u�mrhji0mrs1hd��u�g�u�~L~�h}~Lw�ikv w�ln�$q�~��Ohjo
w�l �1grqEt}hji^i*w�l1�Ämrs1h	w�l1�1|1m�u�mpmrs1h�oOw�×�hNgrhNl(m�~�hN�$h}~�i q��·i�hNlnmrhNl�t}h��1grq1t}hjiri*w�l1�Ä|�i*w�l1�Ämrs1h�ikhN�$hNg�u-~%�$w�l�o1ipq��
�(l1q-�c~�hjo(�Oh��\h2iru�� u� �q��$h$� Ucs1q$|1�$s �\h u�grh2t}q$l�ikmrg�u-w�l1hjo  (� mrs1h2i*w�l1��~�h2�1g^qEt}hjiri�q$g�u�g�t^s(w�mrhjt}mr|1grhjipq��
mrq1o1u��p�äi�t}q$v��1|1mrhNg}i�¡(��hZtNu�l	�$w�ik|�u-~�w�ÃNh¶�Xa%��_.Y.`0Y gr|1l1l(w�l1��q$l	u!��u�g�u�~L~�h}~ vpu$trs(w�l1hZw�l	�Xs(w�t^s	hju$trspl1q1o(h
w�l mrs1h�grhN�1grhjikhNl(m�u�m�w�qOl o(qnhjipikq$v�h��1grq1t}hjiri*w�l1�8 �uOikhjoÄq$lÄm^s1h��(l1q-�c~�hjo(�Oh�u��-u�wL~�u� (~�h2u�m�mrs�u�m�l1qEo(h�u�l�o
��hNg^s�u���i�w�m�i�l1h}w��$sn %q$g�iN����qnikm\o(hjt^wyi�w�qOl�ibu�g^hbv�uOo(hX~�q1tNu�~L~��pw�l�u{l1q1o(hZw�l��0a%��_�Y.`XY �cw�m^s1q$|1m\s�uj�Ow�l1��mrq
ikhju�g}trsp~�u�gr�Ohdl1hNm��\q$g'�Ei�q��Pl1qEo(hji��

Ucs1h�|1l(wL��hjoÄ�1g^qEt}hjiri�tNu�l  �h�o(hji^t}gkw� �hjo uOids�u��$w�l1�2m^s1h���q�~L~�q-�cw�l1� t}q$lnm^grq�~�ikmrg^|�t}mr|1grh¶��q$g{w�m�i{q$�%hNg�u�¥
mkw�q$l�iN�dU\s(w�i0w�iMºk|�ikmfu�l�q��$hNgr�Ow�hN�¹q��.mrs1h!�1g^qEt}hjiriZ�cw�m^s�vpu�ln�pw�v��%q$grm�u�lnmdo(hNm�u�wL~�idik|�t^s uOiXhNgrg^q$gbg^hjt}q-�OhNgr�
v�hjt^s�u�l(w�ikv�ic~�h}��mXqO|1mXmrq� %h!h*�1�(~yu-w�l1hjo ~�u�mrhNg��.U\s1h!t}q$l(mrgrq�~@ikm^gr|�t}mr|1grhZw�iZu�~�ikq�iks1q��Xlpw�l�z
w��$|1g^h�¡�xn�

º �PC y ?�H�= i � H$H�CED�D � U\s1h��1grq1t}hjiriZgrhju$o1i0mrs1h��\q$g�o1icw�l2u	ikhNl(mrhNl�t}h{��grq$v ~�h}��mdmrqpgkw��$s(mfu�l�o�u$tNt}hji^ikhji
mrs1h}w�gp~�h*�(w�tNu�~!hNl(mrgkw�hjiN�+]3m	mrs1hNl ��u$i^ikhji�m^s1h�ik�(lnm}u$t}mkw�t�tNu�mrhN�$q$g�w�hji¶q��!mrs1h��\q$g�o mrq2mrs1h2ik�(l(m�u$t}mkw�t
�nl1q��\~�hjo(�$hdgrhN�1g^hjikhNlnm}u�mkw�q$l��PTXm\mrs1h!i^u�v�hdmkw�v�h�¡Ow�mfu-~yi�qÛ��uOirikhji\�%q�w�lnmrhNg}iXmrq�mrs1hdv¶hju�l(w�l1�1��i}�Pq��Pmrs1h
��qOg�o�mrq	mrs1h�t}q$l�t}hN�1m^|�u�~�grhN�1g^hjikhNlnm}u�mkw�q$l���Ucs(wyi·w�i!u v�|(~�m�w��(~�h�¥3u$tNt}hji^i�v�q1o(h}~��Xs(w�t^s2w�i!i�|1�1��q$grm^hjo
 n�	u{~�u�gr�$hd %qEo(�	q��6h*�1��hNgkw�v�hNl(m�u�~�hN�$w�o(hNl�t}hFÄL[$h}w�o(hNln %hNgr�	hNmbu�~3��¡
¡j¢���y�É*�

º b�c D�MN= c Mj?�=1Mj?fe c � U\s1h��1g^qEt}hjiri�q$g� 1|(wL~�o1ipw�l�ikm�u�l�t}hji¶q��dl1qEo(hjix��q$g�mrs1h�ik�nl(m�u$t}m�wyt	tNu�mrhN�$q$gr� q��dmrs1h
l1qEo(h�¡Pm^s1h�v�hju�l(w�l1�(i�q��bmrs1hp�\q$g�o0¡Pu�l�o mrs1hp�1gkw�v�w�mkw��$h�grq�~�hji·w��!u�l(�8ik|1�$�Ohjikmrhjo9 n�2m^s1hIik�(l(m�u$t}mkw�t
tNu�mrhN�$q$g�w�hji��!] �cm^s1hÛ�\q$g}o	w�if~�h*�(w�tNu�~L~�� u�v� (w��$|1q$|�i-¡ vÛ|(~�mkw��(~�hpw�l�ikm�u�l�t}hji·q��cu�ln��q$g!u�~L~.q���m^s1hxu� �q��$h
v�u��� �h·w�l�i�m�u�l(mkw�u�mrhjo�o(hN�%hNl�oOw�l1�	q$l	mrs1h)�Ow�l�o�q��Pu�v� (w��O|(w�mk�$�

º �ud�e � e Dj? c K Z C(=�Dj? ��i C � MNMN=�H$B F C c MjD � U\s1h!�1g^qEt}hjiri0l1h*�1mX�1grq$�%qnikhji0�cu��1i\q��.u�mrm�uOtrs(w�l1��mrs1h�t}|1g�¥
grhNlnmXt}q$l�i�mkw�mr|1hNlnm\mrq�mrs1hdikmrg^|�t}mr|1grhji� 1|(wL~�mdikq{�3u�g���q$g\mrs1hdikhNl(mrhNl�t}hdmrs�u�mXu�g^hX��hju$i*w� (~�hZw�l�mrs1hdt}|1grgrhNl(m
ik�nl(m�u$t}m�wyt0u�l�o�i�hNv�u�l(mkw�tbt}q$l(mrh*�1mj��[$|�trs¶��hju$i*w� (wL~�w�mkw�hjiZu�grhZ�1grq$�%qnikhjoxw�l�o(hN�%hNl�o(hNlnm�~��p��grq$v hju$t^s6�Ow�l�o
q��E�nl1q��\~�hjo(�$h�u�mZmrs1h�t}q$grgrhjik�%q$l�oOw�l1�	~�hN�$h}~3�!U\s1hji�hÛ�1g^q$��qni�hjo�u�mrm�u$t^s1v�hNl(m�iXt}q$v�h��\w�mrs2o(hN�$g^hNhjiXq��
�1grh}��hNg^hNl�t}h!h*�1�1grhjirikhjoIw�l�ln|1v¶hNgkw�tNu�~.��w�l(mrhN�$hNgN�.��u�~�|1hjiN�
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Access Lexical
Entries

Build Syntactic
Structure

Build Semantic and
Role Structures

Consider syntactic
preferences and list
all feasible choices

Consider semantic
criteria and list
all feasible choices

Rank choices by 
syntactic criteria

Rank choices by
semantic criteria

Select one interpretation
if there is a clear combined
preference for one.

Retain alternative choices
for possible error recovery.

If not, delay choices and pursue
multiple interpretations in
parallel (until resource limits
are exceeded.)

If no feasible choices exist,
explore retained alternatives
to recover from possible errors
in previous decisions.

Propagate up the trees and make
higher level bindings

For each word...

Simulated
Parallelism

       Propagate upward to
build higher levels of the trees

z
w��$|1grh�¡�x(�.��q$lnm^grq�~@z
~�q-� w�l9�Xa%��_.Y�`XYX�
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º � C i C1H�Mj? c K	M�B C � CED�M � U\s1h\�1grq1t}hjiri
mrs1hNl�ikh}~�hjt}m�i�m^s1h� %hjikmPu�~�mrhNgrl�u�mkw��$hji
 (�dm�u��Ow�l1�du�~L~�mrs1h��1grq$��q(iru�~�i
u�l�o2m^s1h}w�g��1grh}��hNgrhNl�t}hji{w�l(mrq2u$tNt}q$|1l(mj��]3m�v�w��$s(mxt^s1q(qnikhtº�|�ikm{q$l1hpq$g�ikhN�$hNg�u�~Xu�mrm�uOtrs1v�hNl(m�i· �u$ikhjo
q$l�ikhN�$hNg�u-~��3u$t}mrqOg�i\o(hNmrhNgrv�w�l1hjo	 (�pmrs1h)�$w�l�o1i0q��.u�v� (w��O|(w�mk�p�1grhjikhNl(mbu�mXm^s�u�m\��q�w�l(mj� �2hd�\wL~L~.t}q$v�h
 �u$t��pmrq�mrs1qni�h!o(hNm�u�wL~�ibu���mrhNgbi�hNh}w�l1�pmrs1h!t}q$v¶�(~�hNm^h!�(w�t}mr|1grh{q��6m^s1hd�1grqEt}hji^iN�

º A+=�Ù�? c K � MNMN=�HOB F C c MjD � U\s1h2�1g^qEt}hjiripm^s1hNl  (w�l�o1i�mrs1h2t}|1grgrhNl(m�ikmrg^|�t}mr|1grhji¶mrqÄmrs1h��1grq$�%qnikhjo
s(w��Os1hNg�¥�|1��iXu�l�o	t}q$l(mkw�l(|1hjiXt}�Et^~Lw�tNu�~L~���mrq{�1grq$�%qnikh!u�l�opikh}~�hjt}mb�Xu��1iPq��6u�mrm�u$t^s(w�l1�!mrs1hds(w��$s1hNg�¥�|1��i0mrq
q$mrs1hNgXikmrgr|�t}m^|1grhji\|1l(mkwL~6mrs1hNg^hZwyi0l1q�v�qOgrh!u�mrm�uOtrs1v�hNl(m.�%qniri*w� (~�h�mrq�s(w��$s1hNgdikmrgr|�t}m^|1grhjiN�

wte�MNM�e F �}R � C y � C1H�MN=1Mj?�e c �rQ�d�?�> C c � =�d�Dj? c K+Å�?�M�B�Cn=�d i�\ H/e F F ?yM F C c M � ]*lÛqOg�o(hNg���qOg.ik�nl(m�u��!m^qb %h
��|1l�t}mkw�q$l�u�~L~���w�l�o(hN��hNl�o(hNl(mXq�� i�hNv�u�l(mkw�tNi.u�l�o{mrqZw�l(mrhNg�u$t}mP�\w�mrsxw�m�mrq!tNu�grg^�dq$|1m�w�lnmrhN�Og�u�mrhjo��1g^qEt}hjiri�w�l1�·w�l�u
|1l(wL��hjo��1grq1t}hjiri�¡�ik�(lnm�uOt}mkw�tP�1grq1t}hjiri*w�l1�ds�u$i
mrqX�$qZq$l{s�u�l�o7¥Òw�l$¥�s�u�l�o��\w�mrs�ikhNv�u�l(mkw�tNi��cw�m^s1q$|1m@|1l(�Xu�grg�u�lnmrhjo
 �u$t'�nm^g�u$t'�$w�l1�	q$gd|1l1l1hjt}hjiri^u�gr�2t}q$v�v�w�mrv¶hNlnm�iZqOg!ikhju�g�t^s���[$|�t^s8upv�hNm^s1qEo���q$g!ik�(l(m�u$t}mkw�t{��u�g�i*w�l1� wyi·q$l1h
mrs�u�m�w�i0 �q$mrm^q$vJ¥�|1��¡(mrs�u�m\l1hN�$hNgrm^s1h}~�hji^iXh*�1�(~�q�w�m�iXm^q$�$¥3o(q��Xl	�1grhjoOw�t}mkw�q$l�i�¡ u�l�opv�u��Ohji.hju�gk~��It}q$v¶v�w�mrv�hNl(m�i
�Xs1hNl ��qni^i*w� (~�h$� [�w�l�t}hpw�m{w�i! %q$mrmrqOvJ¥�|1��¡ w�m��\q$|(~�o2l1q$m{v�u��$h¶|1l1l1hjt}hjiriru�gr� t}q$v�v�w�mrv�hNl(m�i�u�l�o���u�����q$g
mrs1h}w�g!t}q$l�ikhj�O|1hNl�t}hjiZ (�	 �u$t��(mrg�uOt��Ow�l1���daXl�mrs1h{q$mrs1hNgZs�u�l�o0¡1w�mds�u$i0mrqpv�u��$h!t}qOv�v�w�mrv�hNl(m�i0�Xs1hNl�mrs1hNgrh
w�i·w�l(��q$grvpu�mkw�q$l2mrs�u�mÛu�~L~�q��bi{q$l1h�mrq�v�u��$h�m^s1qnikh�t}q$v¶v�w�mrv�hNl(m�iN��aXmrs1hNgr�\w�ikh�¡
w�m��\q$|(~�o8ikhju�g�trs ��gr|(w�mk~�hjiri
��u�mrs�ixhN�$hNl �Xs1hNl mrs1hNgrh wyipoOw�iru�v� (w��$|�u�mkw�l1�ÄikhNv�u�l(mkw�tpw�l(��q$grv�u�mkw�q$l mrs1hNg^hN n� �$w�q�~�u�m�w�l1�Äm^s1hpw�l(mrhN�$g}u�mrhjo
�1grq1t}hjiri*w�l1��sn�(��qOmrs1hji*w�iN�\[$�(lnm}u$t}mkw�tXh*�1��hjt}m}u�mkw�q$l�i.t}g^hju�mrhjo¶ n��ik|�t^s�w�l(��qOgrv�u�mkw�q$l�¡1u$i��\h}~L~@u$iPikhNv�u�lnmkw�tZu�l�o
t}q$l�t}hN�1mr|�u-~1��hNhjo( �u$t'��hNl�u� (~�hXmrs1hX��u�g�ikhNg�mrqdv�u��$hXik|�t^s�t}q$v�v�w�mrv¶hNlnm�i�hju�gk~��ÛqOl!w�l��1g^qEt}hjiri�w�l1��udikhNl(mrhNl�t}h$�
]3l�ik�(w�mrh!q��Su�~L~Pmrs(w�i�¡ i*w�l�t}h!l�u�mr|1g}u�~�~�u�l1�$|�u��OhÛo(q(hjiXl1q$mZu�~��cu��1i\�1grq��Owyo(h·w�l(��q$g^v�u�mkw�q$l	v�qOl1q$mrq$l(w�tNu�~L~���¡ mrs1h
��u�g�i�hNgÛt}q$|(~�o �$q��Xgrq$l1��� ]3lÄik|�trsÄu�tNuOikh�¡Pmrs1h���u�g�ikhNg�v�|�ikm! %hIu� (~�hpmrq�grhjt}q��$hNgd��grq$v w�m�i{hNgrg^q$g�id|�i�w�l1�
w�l(��qOgrv�u�mkw�q$l w�mds�u$o	grhNm}u�w�l1hjo�u� �q$|1mdu�~�mrhNgrl�u�m�w��Ohjidu�mX�1grhN�Ow�q$|�ido(hjt^w�i*w�q$l8�%q�w�lnm}iN�bU\s1h�|1l(wL��hjo��1grq1t}hjiricw�l
�Xa%��_.Y�`XY w�iZik|�t^s�u� �q$m^mrq$vJ¥�|1��¡1hju�gk~��(¥3t}q$v¶v�w�mrv�hNl(mX��u�g�i*w�l1��v¶hjtrs�u�l(w�ikv w�lnm^hN�$g�u�mrhjop�cw�m^s	mrq$�$¥3o(q��Xl
�$|(w�o1u�l�t}h�mrs1grq$|1�$s h*�1��hjt}m�u�m�w�qOl�iN�ÄU\s1h	��u�g�i*w�l1�2v¶hNmrs1qEo  %h}w�l1� o(hN�$h}~�q$�%hjo wyi¶u���u�gkw�u�l(m�q��X~�h}��m�¥3t}q$grl1hNg
��u�g�i�w�l1�9v�hNmrs1q1o1i��Xs(w�trsÄs�u��$h�oOw�ikm�w�l�t}mpu$o(�-u�l(m�u��Ohjidw�l h*�E�(~�u�w�l(w�l1�Äsn|1vpu�lÄ��u�g�i*w�l1�� �hNs�u��Ow�q$g�iBÄ Tb 1l1hN�
u�l�oFÅ�qOs1l�ikq$l�¡�¡j¢$¢1¡�É*�

Ucs1hbq$�%hNg�u�mrqOg�i.u�l�o¶mrs1hdt}q$l(mrgrq�~�ikm^gr|�t}mr|1grhZmrs�u�m\t}q$l�ikmkw�mr|1mrhZmrs1hZ|1l(wL��hjo	�1grq1t}hjiri\u�grhdiks1q��Xl� 1gkw�h*Â��¶w�l
mrs1hZ��q�~L~�q-�cw�l1�	u�~��$q$g�w�m^s1v��
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b�c MNC$d�=�H�Mj?�e c A+C1HOB�= c ?�D F D � Ucs1hfo(hjirt}g�w��1m�w�qOl�q���mrs1hZq$��hNg}u�mkw�q$l�i\u� �q��$hdo(q(hji.l1qOm�h*�1�(~�u�w�l�s1q�� i�mrgr|�t*¥
mr|1g�u-~�u�l�o2t}q$l�t}hN�1mr|�u-~.w�l(��qOgrv�u�mkw�q$l w�l(mrhNg�uOt}m!�\w�mrs2hjuOtrs2qOmrs1hNgj��Tdi!i�s1q-�0l�w�l8mrs1hpt}q$lnm^grq�~.ikmrgr|�t}mr|1g^h�w�l
z
w��$|1grh	¡�x(¡��1grqEt}hji^i*w�l1��q��.mrs1h�oOw�× hNg^hNlnm)�Ow�l�o1iZq��E�nl1q��\~�hjo(�$h�s�u��1�%hNl�i0w�l8u�t}qOgrq$|1mkw�l1hd�3u$iks(w�q$l2u�~�mrhNg^l�u�m�¥
w�l1�2 �hNmk�\hNhNl ik�(lnm}u$t}mkw�t	u�l�oÄikhNv�u�lnmkw�tp�1grq1t}hjiri*w�l1��� ]*lÄ��u�grmkw�t}|(~�u�g�¡��Xs1hNl1hN�$hNg�u9ik�nl(m�u$t}m�wytpu�mrm}u$trs1v¶hNlnm
w�i{�1grq$��q(ikhjo�q$g�u$t}mr|�u�~L~��2v�u$o(hp �hNmk�\hNhNl8u ��u�w�gÛq��cl1q1o(hji�¡�mrs1h��1g^qEt}hjiri·~�q(q��Ei�u�mdm^s1hIikhNvpu�lnm�wytNi·q��Xmrs1h
~Lw�l$�� �hNmk�\hNhNl	mrs1hdmk�\q�l1qEo(hji0mrq{��l�o�t}q$g^grhjik��qOl�oOw�l1�	ikhNv�u�lnmkw�tf��hju$i�w� (wL~Lw�mkw�hji!u�l�op�1g^h}��hNgrhNl�t}hjic��q$gbu�mrm}u$trs$¥
v�hNl(m�iN�.Ucs(wyicw�lnm^hNg�u$t}mkw�q$l�s1h}~���iZikhNv�u�lnmkw�t·�1grqEt}hji^i*w�l1��|�ikh!i��nl(m�u$t}mkw�tfw�l(��q$grvpu�mkw�q$l��\[�w�l�t}h�v�q$grhdm^s�u�l	q$l1h
ik�(lnm}u$t}mkw�tdu�mrm�uOtrs1v�hNl(m�u�mcoOw�×�hNgrhNl(m\~�hN�$h}~�i\w�l�mrs1hb��u�g�ikhdmrgrhNhZv�u��� %h!v�u$o(hZw�l	�1grq1t}hjiri*w�l1�	u�i*w�l1��~�h!�\q$g�o0¡
mrs(w�i·w�lnmrhNg}u$t}mkw�q$l v�u���m}u��$h��(~�u$t}h	v�qOgrh�mrs�u�l q$l�t}h¶w�l8�1grq1t}hjiri*w�l1�8u �\q$g�o �	TXm{mrs(w�iFÙNik|1 $¥��\q$g�o�~�hN�$h}~�¡�Ú
�Xa%��_.Y�`XYA�åid�1grq1t}hjiri·w�iÛi��nl(m�u��$¥Ò��g�ikmj�p] �Xw�m!�\hNgrhpl1q$m�¡�m^s1hNl ikhNvpu�lnm�wyt¶�1grq1t}hjiri*w�l1���\q$|(~�o2 %h�w��$l1q$g�w�l1�
ik�(lnm}u$t}mkw�tSw�l(��q$grvpu�mkw�q$l�mrs�u�m�w�i.u���u�wL~yu� (~�h$��U\s(w�i.t}q$|(~�o�grhji�|(~�mSw�l�w�l�t}q$grgrhjt}m.ikhNvpu�lnm�wyt0o(hjt^wyi�w�qOl�i�u�l�o!�Ogrhju�mrhNg
l1hNhjo1i0mrq�grhjt}q��$hNg���grq$vÝhNgrg^q$g�iN�

b�c Q
C � C c Q
C c H�C ? c �ud�e�H�C1DjDj? c K � U\s(w�i�¡Ps1q��\hN�$hNg�¡�o(qnhji{l1q$m�v�hju�l8mrs�u�mÛikhNv�u�lnmkw�t¶�1grq1t}hjiri*w�l1��wyi
o(hN��hNl�o(hNl(mdq$l�ik�nl(m�u$t}m�wyt·�1grq1t}hjiri*w�l1���X]*mXw�i0l1q$m�¡�i�w�l�t}hxw�mdt}q$v�hjic|1���cw�m^s	w�m�iZu�mrm�u$t^s1v�hNl(mX�1grq$�%qniru�~�iZu�l�o
�1grh}��hNgrhNl�t}hji{w�l�o(hN��hNl�o(hNl(mk~��$�Ä]*lÄ��u�grmkw�t}|(~�u�g�¡�wL�!ik�(lnm�u<���3u�wL~�i�mrq�t}q$v�hp|1�Ä�\w�mrs u�ln�8u�mrm�u$t^s1v�hNl(m�i�¡�mrs1hNl
ikhNv�u�lnmkw�tNi6wyi�ikmkwL~L~ tNu�~L~�hjopq$l�m^qd�1grq$��q(ikh\w�m�iPg^q�~�hbu�mrm�uOtrs1v�hNl(m�i�u�l�o��1grh}��hNgrhNl�t}hjiN�c[�w�l�t}hdm^s1h��1g^qEt}hjiriS��l�u�~L~��
v�u��OhjiZmrs1h�ikh}~�hjt}mkw�q$l8u�v�q$l1��u�~�mrhNgrl�u�mkw��$h�u�mrm}u$trs1v¶hNlnm�i-¡1w�m!�\q$|(~�o�vpu��$h�mrs1hNv  �u$ikhjo q$l(~���qOl8ikhNv�u�l(mkw�t
�1grh}��hNgrhNl�t}hjicw���i��nl(m�u��IoOw�o l1q$mXs�u��$h!u�l(�$�

z�grq$v¹mrs(w�i\o(hjirt}gkw��1mkw�q$l	q�� m^s1hX|1l(wL��hjop�1grqEt}hji^i�¡Ow�mSw�i�t^~�hju�g\mrs�u�m\�Xa%��_.Y.`0Y hNv��(~�q-�1iPm^s1hbq$g^mrs1q$�$q$l�u-~
o(hjt}q$v��%qni*w�mkw�q$l�q��6m^s1h!ikhNlnm^hNl�t}hd|1l�o(hNg�ikm�u�l�oOw�l1�	m�uOi
��w�lnm^q�u$tNt}hjiri�¡(�1grqO��qniru-~ ¡%u�l�o	ikh}~�hjt}mkw�q$l2u$i\oOw�irt}|�irikhjo
hju�gk~Lw�hNgj�

� R�M � R�M
e�n hJ� Aw� m&�6m�� C(>@?ÒDj?yMNCEQ � �2h{s�u��$h!ikhNhNl�m^s�u�mbm^s1hZw�l1�1|1mdm^q��Xa%��_�Y.`XY wyidu¶ikhNlnm^hNl�t}h
w�l	~�h}��mXmrq�gkw��$s(mXq$g}o(hNgj���Xa%��_.Y.`0YÄ�1grq1o(|�t}hjibu¶ikhNmXq���w�l(mrhNg�t}q$l1l1hjt}m^hjo�i�mrgr|�t}mr|1grhji\u�mZoOw"×�hNgrhNl(m\~�hN�$h}~�iZu$i
q$|1mr�1|1m��.U\s1hN�	u�grh$�

º �Z=�d-D�C v d�C(CED � T§��u�g�i�hdmrgrhNhdu�m.mrs1h!i��nl(m�u���~�hN�$h}~6iks1q��\w�l1��mrs1hdik|1gk�3u$t}h!ikmrg^|�t}mr|1grhZq���mrs1h!ikhNl(mrhNl�t}h$�
U\s(w�i�mrgrhNhXv�w��$s(mPs�u��$hXoOw�i1º�|1l�t}m�w��Oh\~Lw�l$�1i� �hNmk�\hNhNl�l1q1o(hji�grhN�1grhjikhNl(mkw�l1�Ûu�v� (w��$|1q$|�i�ikmrgr|�t}m^|1grhji��cw�m^s$¥
q$|1m.s�u��Ow�l1�¶mrqÛo(|1�(~Lw�tNu�mrh{mrs1hft}qOv�v�q$l���u�grm�iN�PU\s1hNgrhZv�u��� %hbv�qOgrhbm^s�u�l�qOl1hfik|1 1m^grhNhXwL�Pmrs1h0w�l1�1|1m
ikhNlnm^hNl�t}h!o(qnhji0l1q$mX��u�g}ikhdmrq�u�i*w�l1��~�h�mrgrhNh!u$tNt}qOg�oOw�l1��mrq�mrs1hd�Og�u�v�v�u�gj�

º � e i C v djC(C1D � T grq�~�hXmrgrhNhXiks1q��\w�l1�{�Xs(w�trs�i��nl(m�u$t}mkw�tXi�mrgr|�t}mr|1grhji��(~�u����Xs(w�trs¶grq�~�hji�w�l�mrs1hZikhNv�u�l(mkw�tNi
q��6m^s1hÛikhNl(mrhNl�t}h$�bUcs1hNgrh{wyiZux~�w�l$� ��grqOv u�l1q1o(h{w�l�m^s1h!��u�g�i�h!mrgrhNh{mrq�u¶l1qEo(h{w�l�m^s1hÛg^q�~�h!mrgrhNh�u�l�o
�$w�t}h!�OhNg�iru1��TZ�nu�w�l�¡1mrs1hNgrh{v�u��� �h{v�q$grhdm^s�u�l	q$l1h!oOw�i1ºkq�w�lnmZgrq�~�h!ik|1 1mrg^hNhjiN�

º h e c H�C � M�R = i Ï d�= � B � T l1hNm��\q$g'�8q��!l1q1o(hji¶�Xs(w�trs§u�grh w�l�ikm�u�l�t}hjipq��!l1q1o(hji¶grhN�1grhjikhNl(mkw�l1�Ämrs1h
v�hju�l(w�l1��q��.mrs1hÛt}q$l(mrhNl(mX�\q$g�o1icw�l�m^s1hÛikhNl(mrhNl�t}h$�bUcs1hjikh!l1q1o(hjidu�grhZ~Lw�l$�$hjo�mrq¶l1qEo(hji0w�l�mrs1h!��u�g�ikh
u�l�o grq�~�h	mrgrhNhji�� e%w�l$�Ei¶ �hNmk�\hNhNl m^s1h�t}q$l�t}hN�1mr|�u�~Xw�l�ikm}u�l�t}hji�i�s1q-� mrs1h�t}q$l�t}hN�1mr|�u�~Zgrh}~�u�mkw�q$l�iks(w���i
o(hjirt}gkw� �hjo� (��mrs1h!i�hNlnmrhNl�t}h$�

� � Å�=�d�Q �ud�e � =1K�=1Mj?fe c � [�w�l�t}h¶mrs1h�mrs1grhNhQ�$w�l�o1iZq��\q$|1mr�1|1mdikmrgr|�t}m^|1grhjiZ 1|(wL~�m{ n�9�Xa%��_.Y�`XY§u�grh�u�~L~
w�lnm^hNg�t}q$l1l1hjt}mrhjo0¡P�\h�tNu�l8�Ow�ik|�u�~Lw�ÃNh	mrs1h�|1l(wL��hjo �1grq1t}hjiri{q��d�Xa%��_.Y�`XY+u$id�1grqO��u��nu�mkw�l1��mrs1h�v�hju�l(w�l1�ni
q��P��u�grm�icq��6m^s1h!ikhNlnm^hNl�t}h!|1��u-~�qOl1��w�m�iXi��nl(m�u$t}mkw�tdikm^gr|�t}mr|1grh{|1lnmkwL~6u�mXmrs1hdhNl�o�mrs1hdv�hju�l(w�l1�pq��Pmrs1h!hNl(mkw�grh
ikhNl(mrhNl�t}h�w�i!u���u�wL~yu� (~�h	u�mZmrs1h�grq(q$mZq���m^s1hxi�mrgr|�t}mr|1grhpik|�trs2u$idu�l8[�l1qEo(h$��Tdidik�(lnm�uOt}mkw�td~Lw�l$�1iÛu�grh�v�u$o(h
 �hNmk�\hNhNlÛt^s(wL~�o(grhNl�l1q1o(hjiPu�l�odmrs1h}w�g���u�grhNl(m�¡�mrs1h.v�hju�l(w�l1�(iPt}q$grgrhjik�%q$l�oOw�l1�dmrqXmrs1h\trs(wL~�o(grhNl�u�grh.�1grqO��u��nu�mrhjo
|1�	mrq�m^s1hd��u�grhNl(m�Æ(mrs1hN�Iu�grhft}qOvÛ (w�l1hjo�u�mXmrs1hd��u�g^hNlnm\l1q1o(hdw�l�ikhNvpu�lnm�wytNu-~�~��	v�hju�l(w�l1����|(~@�Xu��1i. �uOikhjopq$l
mrs1hbi�hNv�u�l(mkw�tXu�mrm�uOtrs1v�hNl(m�i��1grh}��hNgrgrhjopu�mPmrs�u�mP~�hN�$h}~3�.U\s(|�i�¡nu�m.hju$t^s�l1q1o(hXw�l�mrs1hdik�(lnm}u$t}mkw�tXikmrg^|�t}mr|1grhXq���u
ikhNl(mrhNl�t}h�¡(mrs1hXv�hju�l(w�l1��q���mrs1h0��q$grm�w�qOl�q�� mrs1hdikhNlnm^hNl�t}hbik��u�l1l1hjop (��mrs�u�m.ikmrg^|�t}mr|1grh\w�i\u��-u�wL~�u� (~�h�¡1v�u��Ow�l1�
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�Xa%��_.Y�`XY u�lÄq$l(~Lw�l1h�v�qEo(h}~d�Xs(w�t^s u�~��Xu��Ei�g^hN�1grhjikhNl(m�i�mrs1h�v�hju�l(w�l1�8q��·u�l(� ��u�grm�q��!u ikhNlnm^hNl�t}h	w�m
�1grq1t}hjirikhjiN�MÅ�|�ikm�uOi.ik�(lnm}u$t}mkw�tbu�l�u�~��Ei*w�i�s�u$iSmrs1hb�Oqnu�~�q����1grq1o(|�t^w�l1��u!i*w�l1��~�hdmrg^hNhbikmrgr|�t}m^|1grh\��q$g�u{ikhNlnm^hNl�t}h
 (�8v�hNg^��w�l1�8v�u�ln�Äik|1 1mrgrhNhji-¡�t}q$l�t}hN�1m^|�u�~·i�mrgr|�t}mr|1grhjixs�uj�Oh�u�lÄ|1gr�$h�mrq2v�q��$hp|1� u�~�q$l1�9mrs1h�ik�(l(m�u$t}mkw�t
ikmrg^|�t}mr|1grhdu�l�o�m^qÛt}q$v� (w�l1hd�\w�mrspq$mrs1hNg�t}qOl�t}hN�1mr|�u�~@ikmrgr|�t}m^|1grhji\u$tNt}q$g�oOw�l1��mrq�mrs1hZgrq�~�hji��Xs(w�trspmrs1hNv�ikh}~��$hji
v�q��$hX|1�	u�~�q$l1�{mrs1hbg^q�~�hbmrg^hNhjiN�PU\sn|�i�mrs1hZik�nl(m�u$t}m�wytZikmrg^|�t}mr|1grhXq��@u�ikhNl(mrhNl�t}hZgrhN�1grhjikhNl(mrhjoxw�l	u{��u�g�ikh0mrgrhNh
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u�~L~@mrs1hZw�l(��qOgrv�u�mkw�q$l�u���u�wL~yu� (~�h�u�m\mrs�u�mX��q�w�l(m\w�l��1grq1t}hjiri*w�l1���0aX|1gXv�q1o(h}~6u�~�ikqpgrhNm�u-w�l�i�w�l(��q$grvpu�mkw�q$l
u� �q$|1m.u-~�m^hNgrl�u�mkw��$h0w�lnmrhNg^�1grhNm�u�mkw�q$l�i�ikqdmrs�u�m�w�mXtNu�l�i��\w�m�trs¶mrqdq$l1hXq���mrs1h0grhNm�u�w�l1hjo{w�l(mrhNgr�1grhNm�u�mkw�q$l�i�wL�
~yu�mrhNg�w�l(��q$grvpu�mkw�q$l	�1grq��$hji�mrs1hdt}|1grgrhNl(m\w�lnm^hNgr�1grhNm�u�m�w�qOl��Xg^q$l1�����2hds�u��$hdiks1q��Xl�m^s�u�m\mrs(w�i\v�hNmrs1q1o0¡
�1grq$��q(ikhjo	q$g�w���w�l�u-~�~�� ��q$gZikhNv�u�l(mkw�t!u�l�o �1g�u��$vpu�mkw�tZhNgrgrq$g0grhjt}q��$hNgr�·ÄäY�w�ikh}~�m�¡�¡j¢��$¢/É�¡�w�idu��1�(~Lw�tNu� (~�h�mrq
ik�nl(m�u$t}m�wytZhNg^grq$g\grhjt}q��$hNgr�	u$i\�\h}~L~3�

m
h�� kil���#$�.����� ���;ñ
U\s1q$|1�Os	��h{s�u��$hd�1grhjikhNl(mrhjo	m^s(wyic��qOg��Iu�mXmkw�v�hjiZu$i\mrs1q$|1�Ospw�mZs�u$i\ %hNhNl�t}q$v¶�(~�hNm^hjo0¡ mrs1hNgrhZw�ibuÛ~�qOmbq���w�m
mrs�u�m0w�idikmkwL~L~.mrqp �h�v�q1o(h}~�hjo�q$gZl1q$mdt}q$v��(~�hNmrh}~���|1l�o(hNg�ikmrq(qEo �·T+��hN�+w�v��%q$grm�u�l(m0wyi^ik|1hjidmrs�u�mb�\h!�cw�~L~. %h
��qEt}|�i*w�l1�pq$lpw�l�mrs1hdl1hju�gX��|1mr|1grh!u�g^hZ~�w�ikm^hjo	 �h}~�q��!�

º U\s1h��Xa%��_.Y�`XYÄ�1grqO�$g�u�v s�u$i\mk�\q!l1hju�gk~��pwyo(hNl(mkw�tNu�~P�1grq1t}hjirikhji�w�l�ikmrhjuOo	q��6u¶i*w�l1��~�hÛ�1g^qEt}hjiri��\aX|1g
w�v¶v�hjoOw�u�mrhZl1h*�EmXikmrhN�p�\wL~L~� �h0w�l	v¶hNgr��w�l1�!mrs1hZmk�\qd�1grqEt}hji^ikhjiS��q$g\ik�(lnm�uOt}mkw�tbu�l�opikhNv�u�lnmkw�tZu�l�u�~��1ikhji
w�l(mrqpq$l1h�|1l(wL��hjo2�1grq1t}hjiriN�Z]*l8o(q�w�l1��ikq�¡%�\h!v�w��$s(mZw�o(hNlnmkwL���2ikv�u�~L~.oOwyi�mkw�l�t}mkw�q$l�i{ �hNmk�\hNhNl oOw�×�hNgrhNl(m
~�hN�Oh}~yifw�l2|�i*w�l1��oOw�× hNg^hNlnmt�$w�l�o1idq��E�nl1q��\~�hjo(�$h�m^qIt}q$v¶hÛ|1���\w�mrs u�~�mrhNgrl�u�mkw��$h{w�l(mrhNgr�1grhNm�u�mkw�q$l�idu�l�o
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�1grh}��hNg^hNl�t}hji\��q$g\mrs1hNv��P]*l�q$g}o(hNgXmrq�|1l(wL���	mrs1hd�1grq1t}hjirikhji0��hdvxw��OsnmXs�u��$hdm^qxt}qOln�$hNg^mXmrs1hdgrhN�1grhji�hNl$¥
m�u�mkw�q$l�i�q��Pmrs1h!oOw�×�hNgrhNlnm&�Ow�l�o1i0q�� �nl1q��\~�hjo(�$h·w�lnmrq¶hN�$hNl	v�q$grh!i�w�vxw�~�u�g0��q$grv�iN�

º �Xa%��_.Y.`0Y s�u$iXo(hNv�q$l�i�mrg�u�mrhjopikq$v¶hfu� (wL~Lw�mk�	mrq�o(hju�~��\w�mrsp~�h*�nw�tNu�~.tNu�mrhN�$qOgr��u�v� (w��O|(w�m�w�hji��XaXl1hdq��
mrs1h�mrs(w�l1�ni{�\h��\q$|(~�o�~Lw��$h	mrq�i�hNh�ikq(q$l�w�i{mrq�h*�1mrhNl�o w�m�ikq�m^s�u�mdw�m�i{u�v� (w��O|(w�mk�2g^hjikq�~�|1mkw�q$l v�hNmrs$¥
qEo1i��\q$g'��w�lÄ~�h*�nw�tNu�~!ikhNv�u�lnmkw�t	u�v� (w��$|(w�mk�8g^hjikq�~�|1mkw�q$l uOi��\h}~�~3� Ucs(wyiÛwyi¶��u�grm�wyt}|(~�u�g�~�� w�l(mrhNgrhjikm�w�l1�
u�l�o mrg�u$t}m}u� (~�hIi*w�l�t}h�mrs1h	T.UXe T{[nUÝv¶qEo(h}~Xq$gkw���w�l�u�~L~�� �1g^q$��qni�hjo mrs1hjikh	v�hNmrs1q1o1i{��q$g{~�h*�nw�tNu�~!u�l�o
�1g�u��$v�u�mkw�tboOw�iru�v� (w��$|�u�m�w�qOl�w�l�ikhNv�u�l(mkw�tNiN�

º �Xa%��_.Y.`0Y s�uOibiks1q��Xl�hNgrg^q$gXgrhjt}q��$hNgr�	qOl(~�� w�l i��nl(m�u$t}mkw�t�ikmrg^|�t}mr|1g�u�~6u�vÛ (w��$|(w�mk��g^hjikq�~�|1mkw�q$l��&�2h
��qO|(~yo¶~Lw��$h�mrq�ikhNh{mrs(w�i\s�u��1��hNl�w�l	~�h*�(w�tNu�~Su�l�op�1g�u��$v�u�mkw�tdu�v� (w��O|(w�mk�pgrhjikq�~�|1mkw�q$l�u$i\�\h}~L~3�

aXm^s1hNg.w�l(mrhNgrhjikm�w�l1�xwyi^ik|1hji\�Xs(w�t^s�u�grh�¡$s1q��\hN�$hNg�¡Oq$|1m�i*w�o(hdmrs1hdirt}q$�%hdq��@q$|1g��1grhjikhNl(m\h*× qOgrm�i�w�l�t^~�|�o(h�mrs1h
��q�~L~�q��\w�l1���

º TXm!�1grhji�hNlnm�¡S�Xa%��_.Y�`XY¹u�l�u�~��7ÃNhjiÛu�ikhNl(mrhNl�t}h�w�lÄu	l(|(~L~0t}qOlnmrh*�1mj�
�2hp�\q$|(~�o�~Lw��$hpmrq	w�l(mrgrq1o(|�t}h
mrs1h!ikhNv�u�l(mkw�t!t}qOlnmrh*�1mXq��.u�ikhNl(mrhNl�t}h�u$ibuxl1hN�VikqO|1g�t}hdq���w�l(��q$grvpu�mkw�q$l	��q$gd�0a%��_�Y.`XY3�äiXo(hjt^w�i*w�q$l
v�u��Ow�l1�!i�qdmrs�u�m
w�m\tNu�l�v�q1o(h}~�mrs1hXh*×�hjt}m�i�q���mrs1hZt}q$lnm^h*�Em�q�� udi�hNlnmrhNl�t}h0q$l�ikhNlnm^hNl�t}hX|1l�o(hNg�ikm�u�l�oOw�l1�
 �hNs�u��$w�q$g��P]3m�w�i\�$|(w�mrhd�%qniri*w� (~�h!mrs1qO|1�$s�m^s�u�m.mrs1hdt}q$l(mrh*�1m.v�w��$s(mXu�×�hjt}mcoOw�iru�vÛ (w��$|�u�mkw�q$lpw�l�w�l�oOw�grhjt}m
�cu��1i�¡ni^uj��¡� n�	u�~�mrhNgkw�l1�pmrs1hd�1grh}��hNgrhNl�t}hji\��grq$vÝu���u�grmkw�t}|(~�u�gX~�hN�$h}~3�

º TXm\�1grhjikhNl(md�Xa%��_.Y�`XY o(qnhji\l1qOmXv�q1o(h}~@��u�g�i*w�l1�� 1g^hju��Eo(q��Xl���z1q$g�w�l�ikm�u�l�t}h�¡�w�mbo(q(hjiXl1q$m0h*�E�%hNgkw�¥
hNl�t}h�v�|�t^s�oOw"Ü	t}|(~�mk�{w�l��1grq1t}hjiri*w�l1�!t}hNl(mrhNg�¥�hNv� �hjo1o(hjopikhNl(mrhNl�t}hjiN���2h\s�u��$h.mrq0��l�o�u0�$q(qEo{v�hNmrs1q1o
mrq{w�v¶��qnikh{grhjikq$|1g}t}hZ~�w�v�w�m�u�mkw�q$l�idikq�mrs�u�m��\h!tNu�l�v�q1o(h}~@��u�g�i*w�l1�� 1g^hju��Eo(q��Xl	 %hNs�u��$w�q$gj�

º ]3m�v�u��2l1q$m� �h	l1hjt}hji^iru�gr� mrq� 1|(wL~�o u�l h*�E�(~Lw�t^w�m	grhN�1grhjikhNl(m�u�mkw�q$l q��fu�ik�(l(m�u$t}mkw�tp��u�g�i�h�mrg^hNh���q$g�u
ikhNlnm^hNl�t}h$�.]*mbikhNhNv�i0mrq� %h!��q(iri*w� (~�hÛm^q�|�ikhÛi��nl(m�u$t}mkw�tdt}|1hji0mrq�w�l7Â�|1hNl�t}h�mrs1hNvpu�mkw�tZgrq�~�hÛuOiri*w��$l1v�hNl(m
�\w�mrs1q$|1mXu$t}mr|�u�~L~��	 1|(wL~�oOw�l1��ux��u�g�ikhZmrgrhNh$�P]*m\w�i\l1q$mXt^~�hju�gZs1q-� �\hdtNu�l�o(q�~�hjiri\�\q$g��xw�l�ik�(lnm�u<�Iu�l�o
�$hNmbu$t^s(w�hN�$h!mrs1h�iru�v�h{hNl�o	grhji�|(~�m��XWXq��\hN�$hNg�¡(���O|1gkw�l1��q$|1mdu��Xu���q��So(q�w�l1�p~�hjiri0h*�E�(~Lw�t^w�mÛik�(l(m�u$t}mkw�t
u�l�u�~��Ei�wyi0v�w��$s(mXgrhjik|(~�m\w�l�u�ikv�q(q$mrs1hNgX|1l(wL��tNu�m�w�qOl�q��6ik�(lnm�uOt}mkw�tdu�l�o�ikhNvpu�lnm�wytZ�1g^qEt}hjiri�w�l1�%�

º ]3v��%qnikhp��qOg��$w�l1��v�hNv�q$gr��~Lw�v�w�m�u�mkw�q$l�i ÄL��u�gr�%hNlnm^hNg!u�l�oÈÅ�|�ikm�¡\¡j¢����5Æ�Å�|�ikmÛu�l�o ��u�g^��hNl(mrhNg�¡.¡�¢$¢�y$Æ
�0w�l1��u�l�o·Å�|�ikm�¡�¡j¢$¢1¡.Æ���uOtN�Zq$l�u�~�o0¡�Å�|�ikm�¡�u�l�o9��u�gr�%hNlnm^hNg�¡.¡j¢O¢�y�É�q$l�mrs1h�v�qEo(h}~�u�l�o�|�ikh�ik|�t^s2u
~�w�v�w�m�u�mkw�q$l	mrq�v�u��$hZo(hjt^wyi�w�qOl�ibik|�t^s�u$i��Xs1hNmrs1hNg\mrq��1|1g�i�|1hbv�|(~�mkw��(~�hdw�lnm^hNgr�1grhNm�u�m�w�qOl�i�w�l	��u�g�u�~L~�h}~�q$g
trs1q(qnikhdq$l1hZw�l(mrhNgr�1grhNm}u�mkw�q$lÈÄ�[$mrq���h�¡%¡j¢$¢1¡-É3�

º TXm�ikq$v�h	�%q�w�lnm¶w�l mrs1h�o(hN�$h}~�q$�1v¶hNlnmpq��dmrs(w�i�v�q1o(h}~�¡\�\h	��qO|(~yo ~Lw �Oh�mrq2h*�1mrhNl�o �Xa%��_�Y.`XY mrq
|1l�o(hNg�ikm�u�l�opv¶q$grhdmrs�u�l�i�w�l1��~�h�ikhNl(mrhNl�t}hjiN�

º �2hbs�u��$hZ �hNhNl	|�i�w�l1�pu!�OhNgr��~Lw�v�w�mrhjo�o(h}��l(w�mkw�q$l�q��@ikhNv�u�l(mkw�tNiN� �2hdt}q$|(~�oph*�1mrhNl�opmrs1hdikhNv�u�l(mkw�tNi\mrq
tNu��1mr|1grhdq$m^s1hNgbu$ik�%hjt}m�i\q��Pv�hju�l(w�l1�	ik|�trs�uOiXik��u�mkw�u�~Pu�l�opmrhNv��%q$g�u�~�grh}~�u�mkw�q$l�i�s(w���iQÄåz1g�u��\~�hN��¡�¡j¢O¢�y�É3�

º �2hft}qO|(~yo hNl1s�u�l�t}h!t}q$l�t}hN�1mr|�u-~@�1grq1t}hjiri*w�l1��tNu���u� (wL~Lw�mkw�hjidu�l�o¶���$|1grhdqO|1m�s1q�� mrq�|�ikhZmrs1hdq$|1mr�1|1m\q��
�Xa%��_.Y.`0Y w�lÄu	grhju$i�q$l(w�l1��m�u$i?���pTZl1q$mrs1hNgdw�l(mrhNgrhjikm�w�l1���%qniri*w� (wL~Lw�mk�9w�i!m^q�o(hN�Owyi�h�v�hNm^s1qEo1i·��q$g!u
grhju$ikq$l1hNgPm^qdh*�EhNgrm�mrq$�$¥3o(q��Xl{w�l7Â�|1hNl�t}hdq$l�mrs1hXikhNl(mrhNl�t}hZ�1grq1t}hjirikq$g.ikq{mrs�u�mPs(w��$s1hNg�¥Ò~�hN�$h}~@t}q$l(mrh*�1mr|�u�~
�nl1q��\~�hjo(�$h!tNu�l� �h{hNv��(~�q-�Ohjo¶w�l�grhjikq�~��Ow�l1��mrs1h�u�v� (w��$|(w�mkw�hji\w�l�u¶ikhNlnm^hNl�t}h$�

º _.ik�1trs1q�~�qO��w�tNu�~@h*�1��hNgkw�v�hNl(m�iZt}q$|(~�o	 �h!t}qOl�o(|�t}mrhjo	mrq��$hNg�w����	mrs1h!t}q$�Ol(w�m�w��Ohd�(~yu�|�i*w� (w�~Lw�mk��q��SoOw�×�hNgrhNl(m
u$ik��hjt}m}i\q��Pmrs1hdv�q1o(h}~ �

º U\s1hd��hNgk��q$grvpu�l�t}hdq��Pmrs1hdv�q1o(h}~St}q$|(~�o  �h!hN��u�~�|�u�mrhjo  n�pv�hju�l�i\q��Sikm}u�l�o1u�g�oOw�ÃNhjo�YSl1��~Lw�iks�mrhjikm�iN�
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m
hÒ� ��,.��& :
TZ��u�grm¶��grqOv mrs1h�w�v���q$g^m�u�l(m�w�o(hju q��!|1l(wL���$w�l1�Ä~�u�l1�O|�u��$h��1g^qEt}hjiri�w�l1� u�mIoOw�×�hNgrhNl(mp~�hN�Oh}~yi¶w�l(mrq u i*w�l1��~�h
�1grq1t}hjiri�¡1m^s(wyi0�\q$g���s�uOi\�1grq1o(|�t}hjo	q$mrs1hNgcwyo(hjuOiX|�ikh}��|(~�w�l	~�u�l1�O|�u��$h!�1g^qEt}hjiri�w�l1�%�

º T�v�hNm^s1qEo¶��q$gXgrhN�1g^hjikhNlnm�w�l1�	u�l�opv�q1o(h}~Lw�l1�	mrs1hd|�ikh!q��6ik�(lnm�uOt}mkw�tdh*�1��hjt}m�u�m�w�qOl�i�w�l���u�g�i�w�l1�%�

º ~bi*w�l1�8u ��q$grv q��ftNu�mrhN�Oq$gkw�u�~��Og�u�v�v�u�g�i!u�l�oÄu ~�h}��m�¥3t}q$grl1hNg���u�g�i�hNgÛm^q uOtrs(w�hN�$h�u��1grq$�%hNg�v�w��1mr|1grh
mrq$�$¥3o(q��Xl	u�l�o	 %q$mrmrq$v,¥�|1�pw�l7Â�|1hNl�t}hji0w�l���u�g�i*w�l1���

º `\hN�1grhjikhNl(mkw�l1��v�|(~�mkw��(~�h!��u�g}u�~L~�h}~.ikmrg^|�t}mr|1g�u�~%w�l(mrhNgr�1g^hNm�u�mkw�q$l�i\q��Su�ikhNl(mrhNl�t}h!|�i�w�l1�poOwyiPº�|1l�t}mkw��$h{~Lw�l$�Ei
w�l�u�mrgrhNh$�

º U\s1h�l1q$m�w�qOl q��dhNv�hNgr�$hNl�t}h�q��!grq�~�hjix��g^q$v �1gkw�v�w�mkw��$h�grq�~�hjipiks1q��\w�l1�8m^s1h�t}q$l(mkw�ln|1|1v q��u�Ow�l�o1i�q��
w�l(��q$grvpu�mkw�q$l���grq$v mrs1hfi�|1gk� uOt}hbik�(lnm�uOt}mkw�tXmrq{mrs1hdt}q$l�t}hN�1mr|�u�~�u�l�o�i�s1q-�cw�l1��s1q�� m^s1h\w�l(��q$g^v�u�mkw�q$l¶w�l
mrs1h!ik|1gk�3u$t}hZ��q$grvÝq��Pu�ikhNl(mrhNl�t}h!�$g}u$o(|�u�~L~��	hNv�hNgr�$hji�w�l(mrq�mrs1hdv¶hju�l(w�l1��q��Pmrs1h!ikhNl(mrhNl�t}h$�

º U\s1h�ikmrg^|�t}mr|1grhjo�l1hNmk�\q$g���grhN�1grhji�hNlnm�u�mkw�q$l�w�l8�0s(wyt^sÄoOw"×�hNgrhNl(mu�Ow�l�o1i�q��A�(l1q-�c~�hjo(�Oh�tNu�l  �hpgrhN�1grh�¥
ikhNlnm^hjo	u�l�op�Xs(w�trs�ik|1�1��qOgrm�iZo(�nl�u�vxwyt·�1grq1t}hjirikhjiXik|�t^s�uOi�w�l�ikm�u�l(mkw�u�mkw�q$l��

m
hÒ� ����"�'�mnl�:-)*��"
�2h\tNu�l�t}q$l�t^~�|�o(h\��g^q$v§mrs(w�iPikmr|�o(�dm^s�u�m6u0|1l(wL��hjo��1grq1t}hjiri�u��1�(~Lw�hjoÛw�l�o(hN�%hNl�o(hNlnm�~���mrqXv�|(~�mkw��(~�hA�(l1q-�c~�hjo(�Oh
ikq$|1g}t}hjibu�l�i���hNg}i\mrs1h!v¶qEo(|(~�u�gkw�mk��o(hN �u�mrh! (��ik|1�1��qOgrmkw�l1�pw�lnmrhNg}u$t}mkw�q$l� %hNmk��hNhNl�oOw�× hNg^hNlnm0� uOt}|(~�m�w�hjiZ�0s(w�~�h
grhNm�u-w�l(w�l1� w�l�o(hN�%hNl�o(hNl�t}h�ikq	u$iXm^q�hNl�u� (~�h�m^s1hxi�hNlnmrhNl�t}h��1grq1t}hjirikqOgdmrq��1g^qEo(|�t}h�u�l�o�h*�1�(~�u�w�l2mrs1h��-u�gkw�hNm��
q��P �hNs�u��Ow�qOg�i\q$ �ikhNg^�$hjopw�l�s(|1v�u�lp~�u�l1�O|�u��$hd�1grq1t}hjiri*w�l1���

��Á�� \jZ��ïV�_�¿J³%_zY _3\&^Ý`
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