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� j�dwZ�hms�±OhisBsfeUg�dwk7dBhi[�j � ±OeMsBYUg�h²vOeJk:YM[�l*j�hmdfhmr�eq`�[�±OeM\#[ ]SsfeUj-dfeUj�YMeqaOg�[�YMeMsfsfh²j�l#°�õ�Z�e:`�[*±OeM\"[*aOeUgBk7dfeMs
k7d
dQZ�e'sBeU`bk�j-dfhmY�\meMr�eM\#k�j�±�YUk�j�k�aOa�\mt�df[qr-eUg�h��#YUk7dfhm[*j�[*g�YM[�`baOg�eUZ�eUj�sfhm[*j�[ ]S`�eMdwk�aOZ�[*g hiY�[*g6\mhmdfeUgfk \
sfeUj�dBeUj�YMeMsUx_hmsf[�\²k7dfeM±�[*g´eU`�vÒeM±O±OeM± h²j�±OhmsfYM[�cOg�sfe�° � dÝc�sfeMs k�j h²j�YUg�eU`�eUj-dwk7\�sfeUk-g�Y�Z��Ok�j�±��·`bk7dBY�Z
`�eMY�ZOk-j�hisQ` df[��Sj�±bk:\m[*j�l7ô�dBeUgf`��·`�eU`´[*g�tJg�eQ] eUg eUj�d
	�h²j-dfeUgfaOg�eMdQk7dfhm[*j��ç] [*g�k�jÇh³jOaOc�d�sfeUj-dfeUj�YMe�°�õ�Z�e
sfeUk�g�YMZJhms�l*c�hm±OeM±´v-t:YUc�eMs�swc�Y�Z�k7s6dwZ�e�\²k7sfd] e��_[*g ±Os
g�eUk7±�[*g6aOg�eMr�hm[*c�s
dBeUj�dwk dfhmr�e�h²j-dfeUgfaOg�eMdwk dfhm[*j�sU°
õ�Z�e'aOg�[�YMeMsfs6[ ]·YM[*`�aOg�eUZ�eUj�sfhm[*j�aOg�[�±#c�YMeMsßk�aOg [*aO[�sBhidBhi[�jOk7\*g�eUaOg�eMsBeUj�dwk dfhm[*j�] [�g?dwZ�e�h²jOaOc�d�sfeUj-dfeUj�YMe
k�j�±9k7\msf[��7eMeUa�s�dwgfk Y���[ ]ß\m[�YUk7\6YM[*`baOg eUZ�eUj�sfhm[*j ] k7hm\²cOg�eMsU°
õ�Z�eÝ`´[*±OeM\�hms�h²`ba�\meU`�eUj�dBeM±,h²j dwZ�e y ^�õ'ôÏ® ]�gfk�`�e�_[*g���k-j�±�[��6eUg�s1k sfYUk7\²k�v�\me sf[�\²c�dfhm[*j df[

dwZ�e1aOg�[*v�\meU`�[7]�\³k-j�l*cOk7l�eJYM[*`�aOg�eUZ�eUj�sfhm[*j���hidBsqaOeUgÌ]�[*gf`�k�j�YMe�	�h²j dfeUgf`�s_[7]�swaOeMeM±ok�j�±9k7YMYUcOgfk7YMt��
his1g [*c�l*Z�\mt9h²j-rDk�g�h²k�j-dJdf[ dwZ�ebj*cO`�vÒeUg�[7]�] k YMdfsqZ�eM\m±�h²jodwZ�e�\i[�j�l7ô�dfeUgf` `�eU`´[*g�t�° � dfs1aOg�eM±OhmYMdfhm[*j�s
`bk7dfYMZ�±#k7dQk�] g [*`{a�sft�Y�Z�[-\ih²j�l*c�hmsfdBhiY sfdwc�±OhmeMs��hmdwZ¯Z*cO`�k�j¯swcOv���eMYMdfsU°�XOaOeMYMh��#YUk7\m\mt�x�dwZ�e�sfeUj-dfeUj�YMeQô
aOg�[*YMeMsBsfh²j�l `´[*±OeM\�YUk�j¯sfh²`�c�\²k7dBeÝdwZ�e�YM[*`baOg�eUZ�eUj�sfhm[*j k�j�±�r-eUg�h��#YUk7dfhm[*j [7]Ú`�eMdQk�aOZ�[*g�hmYÝk�j�± \ihmd�ô
eUgfk7\OsfeUj-dfeUj�YMeMsUx�`�eMdwk�aOZ�[*gÏôÏaO[�sfhmdfhm[*j´e��çeMYMdBs�[*j�sfeUj-dfeUj�YMe�YM[*`�aOg�eUZ�eUj�sfhm[*j?x�sBeU`bk�j-dfhmY�hm\i\²c�sfhm[*j�s:k�j�±
dwZ�eMh²g:±OeUaOeUj�±OeUj�YMeb[*j sfeU`bk�j-dfhmY�sfh²`�hm\²k�g�hmd�t�vOeMd�_eMeUj�dQZ�e�±OhmsfdB[*g�dfhm[*j¯k�j�±9dwZ�e�cOj�±Ohmsfdf[*g�dBeM±�dBeUgf`�°
õ�Z�eÝaOg�[�±#c�YMdfsJ[7]_dwZ�ebsfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l�`�[�±OeM\�YUk�joe��Oa�\³k h³j dwZ�ebaOk7dfdBeUgfj¯[7]'sfeUj-dfeUj�YMeÝg eMYUk7\m\
h³j dfe���d�ôÏ`�eU`�[*g tbe��·aÒeUg�h²`�eUj-dfsU°
õ�Z�hms�±OhmsfsfeUg dwk7dfhm[*j k7\msf[ e��·a�\m[*g�eMs dwZ�e `�[�±OeM\ih²j�l k7\mdfeUgfjOk7dBhir-eMso] k YMeM± v�t dwZ�e�±OeMsfhml*j [7]9k

sfeUj�dBeUj�YMeQôÏaOg�[*YMeMsBsfh²j�l `�[�±OeM\�° � sQZ�[��dwZOk dUx�df[�k7YMZ�hmeMr�e�YM[*`baOg�eUZ�eUj�sBhi[�j�swaÒeMeM± YM[*`baOk-gfk�v�\me�df[
dwZOk7dJ[7]�Z*cO`bk-j�sUx
k�`�[�±OeM\�`�c�sfd1`�h²j�h²`�h �Me�dwZ�e�e��·a�\mhmYMhmdbsfeUk�g Y�ZoaOg�[�YMeMsfs�k-j�±,g�eM\mto[*j¯sfeU`bk�j-dfhmY
k7sfsf[�YMh²k7dfhm[*j�s'k-`�[*j�l�_[*g�±OsU° � k \isB[1h²j�r-eMsfdfhml*k7dfe�Z�[��dwZ�eqg eUaOg�eMsfeUj-dwk7dfhm[*j�YMZ�[�sfeUj�] [*g�aOg [*aO[�sBhidBhi[�j�s
k�j�±�`´eUk�j�h²j�l�s�k!�6eMYMdfs�dwZ�e:YM[*`baOg�eUZ�eUj�sfhm[*j aOg�[�YMeMsfs_h²jÝk�aOg�[*±#c�YMdBhi[�j-ô�sft*sBdfeU` ] gfk-`�e�_[*g��JsQc�Y�Z k7s
y ^�õ�ôÏ®J°
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� k�` ±OeMeUa�\mtbl�gfk7dfeQ]�c�\Odf[1`�t�k7±Or�hmsf[*gMx  [*ZOj y j�±OeUg�sf[�j?x0qZ�[�YM[*j�sfdwk�j-df\mt1eUj�YM[�cOgfk7l�eM±Ý`�t�h³j-dfeUg�eMsBd
h³j�a�sft*YMZ�[�\mh²j�l*c�hmsfdfhmYMs�k�j�±b`�eMdwk�aOZ�[�gM°21�hms�YM[*cOj�dB\ieMsBs�hm±OeUk7s�k�j�±�eUj�l*k7l-h³j�l1k-g�l*cO`�eUj-dfs�YM[*j�dQg�h²vOc�dfeM±
swcOv�sfdwk�j-dfh²k7\m\mtodf[�dwZ�hmsJ±OhmsfsfeUg�dwk dfhm[*j?°31�e�YM\m[�sfeM\mt�l�c�hi±OeM± `1t4_[*g���k�j�±�Z�eM\²aOeM± `�eb`�[�j�hidB[*gJ`�t
l�[*k7\msU°51�hmsqaOk7sfsBhi[�j ]�[*g�g�eMsfeUk-g�Y�Z�k-j�±9Z�his:eUj�eUg�l�t�ZOkTr�e1k7\ �kTt*s�h²j�swa�h²g�eM±�`�e�°

� dwZOk�j��J`�tJYM[*`b`´hidBdfeMe'`�eU`�vÒeUg�sUx  k7h²`�e_^�k�gfvÒ[*j�eM\m\�x µ kTr*hm± u \²k�c�dUx�k�j�± ¶ tOjOj�eq®_eM±OeUgM°�õ�Z�eMt
[��6eUg�eM±,`�e�rDk \³cOk-v�\ie9k-j�±�±Ohmr�eUg�sfe�aOeUg�sQaOeMYMdfhmr�eMs�[*jo\²k�j�l�cOk7l�ebYM[*`�aOg�eUZ�eUj�sfhm[*j k�j�±�eUj�YM[*cOgfk l�eM±
`�eÝdB[�aOcOg�swc�e ±Oh��6eUg�eUj�dbk�aOaOg [*k7YMZ�eMs�dB[9dwZ�e swcOv���eMYMdU° � k�` l*gBk7dfeQ]�c�\�df[ ¶ tOjOj�e9®_eM±OeUg�]�[*g�Z�eUg
dwgfc�sfd�k�j�± k-aOaOg�eMYMh²k7dfhm[*j [7]q`�t�_[*g��¯k�j�±�]�[*g�k7\ ÚkTt�s1dwg t*h²j�lodf[�gBk7hmsfe�`�t�YM[�j��#±OeUj�YMe�\ieMr-eM\ ° �
dwZOk�j�� Z�eUg_]�[*g�l*gfk7YMhm[*c�sB\it�sQcOaOa�\it�h²j�l9`�e��hmdwZ¯Z�eUg_no[�sfeMs�ô�hm\m\²c�sfhm[*jo±#k7dwkÒ°

� k�` h²j�±OeUv�dfeM±�df[Jnoh6�7e y t�eUg�s�]�[*g7�-h²j�±O\it�aOg�[7r�hi±Oh²j�lb`�eqZ�hms_`bk�j�c�sfYUg�h²a�d�k�j�±b±#k7dwk:[�j�no[�sfeMs
hi\m\²c�sfhm[*j?° � dwZOk�j��  [�sBe98Jc�eMswk7±#k�] [*gÚYM[�\m\ieMYMdBh³j�l ¶ X y sfh²`�hm\³k-g�hmdfhmeMs:] [*g�`�e�°

� k7\msf[�dQZOk�j��9`�t�]�g�hmeUj�±Os�qZ�[9`bk ±Oe´`�t¯sfdwkTt�h²j u hmdfdfsQvOcOg�l*Zok�Z�hml*Z�\mt a�\meUk7sQcOgfk�v�\meÝe��OaOeUg h¼ô
eUj�YMe0� ^�g�hmsfdfh²k�j µ h²`bkOx�:qk7dQZOk7\mhie3;)r·gfk dUx#n�k�g h³c�sJnoh²j�eUkOx=<ÇeM[*g�l�e>:�eMYUc�\²kOx µ k�j48Jc?x � [*j9X�df[-hiYUkÒ°
n k-g�h²c�s
�k7s�k�eUj�±O\ieMsBsqsf[�cOg�YMe1[7]�c�sfeQ]�c�\
h²j-]�[*gf`bk dfhm[*j?° � YMZ�eUg�hmswZ�dQZ�e1\m[*j�l�k�j�±9YMZOk7\m\meUj�l�h²j�l�YM[*j-ô
dwgfk7±OhmYMdf[*g tÝ±OhmsfYUc�sfsBhi[�j�sq[*j�k-g�dUxO`�[7r*hmeMsUx"k�j�±�\mhidBeUgfk7dwcOg�e�dwZOk7d � ZOk7±��hmdwZ µ k�j?° � [*j�?ês�h³j�@Oc�hmsfhmdfhmr�e
k�j�±9aOk7sfsfhm[*jOk dfe�jOk7dQcOg�e1k7\ �kUt�s�vOg�[*c�l*Z-dqk�]�g�eMswZ�aÒeUg�swaÒeMYMdfhmr�e�h³j [*cOg_YM[*j-r�eUg�sQk7dfhm[*j�sU°

� k�`�aOg�[7]�[*cOj�±O\mt l*gfk7dfeQ]�c�\#dB[�noh²ZOk7h=A_c�±Oh²c?xO]�[*g_Z�hms�YM[*j-dfh²j*cOk7\?swcOaOaÒ[*g�d�k�j�± ]�[*g_Z�hms�e��6eUg�r�eMs�ô
YMeUj�d:eUj�dQZ*c�sfh²k7sQ`�°
1�e�ZOk7±odwZ�e�aOk7dfhmeUj�YMe�df[b\mhmsfdfeUjodB[beUj�±O\meMsfs�aÒeUg�sfeMr�eUgfk dfhm[*j�s g eM\³k dfeM±o[*g�j�[�d:df[
`1tog�eMsfeUk�g Y�Z�B�Z�ebl*kTr�e�`´eÝZ�eM\²a-] c�\*@·c�eMsfdBhi[�j�s�k�j�±�k7±Or�hmYMeC	�sB[*`�e1[ ]'hmd1h²j�YM\²c�±OeM±�h²jodwZ�hms1dwZ�eMsBhis��
k�j�± Z�e df[�[D�odfh²`�e�]�g�[*`ÿZ�hms�±#c�dfhmeMsbdf[og�eUk7±�k�j�± YM[*`b`�eUj-d1[*j dwZ�hmsb±OhmsfsfeUg dwk7dfhm[*j?°¯no[�sfdf\mt�x�Z�e
`bk7±Oe1`�eJ\²k�c�l*Z eMr�eUg�t ±#kTt�°
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z ° z n�k7h²j�^_[*j-dwg�h²vOc�dfhm[*j °J°�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° ~
z ° } S dwZ�eUg�^_[�j�dwg h³vOc�dBhi[�j�s °�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° T
z ° ~ ¶ h²`�hmdwk7dfhm[*j�s °J°J°1°J°J°�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° |
z °UT ;�r7k7\²cOk7dfhm[*j¯°1°J°J°1°J°J°�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° V

z °UT#° z ;�`ba�h²g�hmYUk7\7;�r7k7\²cOk7dfhm[*jo°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° V
z °UT#° } ^_[*`baOc�dQk7dfhm[*jOk7\=;�r7k7\²cOk7dfhm[*j °J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° zXW
z °UT#° ~ ^_[*`baOk-g�hmsf[*jY�hmdwZ S dwZ�eUg_no[*±OeM\ms�°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° z�z

z ° | õ�Z�eMsfhms S g�l*k�j�h �Uk7dfhm[*j °�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° zU~
Z I9J ¤Oò J ¦²¤�ñ ¨\[�]�§�¢_^�` Hba
c §1¨6©�d�òU¤"£?¤\M6¥U¦«¨=M ¨\[�eM¥M¨gfhKOªM¤Oó#i?¤jM#ªM¤\M=k7¤O¥ Z\c
~ ° z ®_eUaOg�eMsfeUj-dwk7dBhi[�j °1°J°J°�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° }�~

~ ° z ° z noeUk�j�h²j�l�®_eUaOg eMsfeUj�dQk7dfhm[*j °J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° }�~
~ ° z ° } u g�[�aO[�sfhmdfhm[*jOk \
®_eUaOg�eMsfeUj-dwk7dBhi[�j °J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° } T
~ ° z ° ~ X�eU`bk�j-dfhmY S r�eUg \³k-a�°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° }�|

~ ° } no[*±OeM\ µ eMsBYUg�h²a�dfhm[*j °J°�°J°J°1°J°�°J°J°1°J°J°1°J°J°�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° ~0W
l m ©�d�¦4ò7¦nk�K\f moJ K\fpQ�KOªU¦²¨NMß¬YeM¥M¨�f6KOªM¤OóqiS¤jM#ªM¤jMrk7¤O¥ c\s

T#° z u [�sfhmdfhm[*j�;t�çeMYMdBs�[*j noeMdwk�aOZ�[*g_^_[�`baOg�eUZ�eUj�sfhm[*j °�°J°J°1°J°J°�°J°1°J°J°1°J°J°�°J° ~0u
T#° z ° z A�eUZOkUr�hm[*gfk7\ µ k7dwk�	p<JeUgBg�hmlÝk�j�±v1�eUk7\mt�x zXu�w�~ � °J°1°J°J°�°J°1°J°J°1°J°J°�°J° T W
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¶ k�j�l*cOk7l-e�hmsok�vOk7sfhmY�e��OaOeUg�hmeUj�YMe ]�[*gÝ`´[�sfd�[7]bc�sX�«'e�c�sfeohmd9eMr-eUg�t*±#kTt ] [*g YM[�`b`�cOj�hiYUk dfh²j�l
�hmdwZ�[�dQZ�eUg�s�[*g�]�[*g�e��·aOg�eMsBsfh²j�l,[*cOg sfeM\mr�eMsU° õ�Z�e9`bk���[*g�hmd�t�[7]:Y�Z�hm\m±#g�eUjýk7Y�@Oc�h²g�e�dwZ�eMh²g aOk�g�eUj-dfsX?
\³k-j�l*cOk7l�e�g�eM\²k7dfhmr�eM\mtoeUk7sfhm\mt�°¸:�[*j�eMdwZ�eM\meMsfsTx6cOj�±OeUg�sfdwk�j�±Oh²j�l¯dwZ�e�jOk7dQcOg�e1[7]�\²k�j�l�cOk7l�e1hms1j�[ dwg�hmr�h³k \
dwk7sª�j��YM[*`baOc�dBeUg�aOg�[�l*gBk�`�s_dwZOk7dqk dfdfeU`ba�dqjOk dwcOgfk7\ ô�\²k�j�l*cOk7l-e1YM[*`baOg eUZ�eUj�sfhm[*j9ZOkTr�eJ[*j�\mt�\mh²`�hmdfeM±
YUk�aOk�v�hm\mhidBhieMsT° S j�e�]�eUk7dwcOg�e�[7]SZ*cO`�k�jJ\²k�j�l*cOk l�e_dwZOk7d6hms�[7]�dfeUj:]�gfc�sfdQgfk7dfh²j�l�] [*gçYM[*`baOc�dfeUg�aOg�[�l*gBk�`�s
his�k�`�v�hml*c�hmdÏt��qj�[-dJ[*j�\mt�YUk-jv_[*g ±Os ZOkTr�eb`�c�\mdfh²a�\ie�`�eUk�j�h²j�l�sTx
vOc�dJsf[*`´eMdfh²`�eMsJdwZ�eb`�eUk�j�h²j�l9[ ]
k�_[*g�±o±OeUaOeUj�±Os�[*jodwZ�e YUc�\mdwcOgfk7\��*j�[��\meM±Ol�e [7]'dQZ�eÝd�_[Ýh²j-dfeUg�\m[�YUc�df[*g�sU°¯õ�Z�h²j��#x]�[*gJh²j�sfdwk-j�YMe�x
k7dJdwZ�eb`�eUk�j�h²j�l9[ ]�dwZ�eÝaOZOgfk7sBe�Ö��m�M�Q��¡7�����Jh ]_hid�hmsJswk7hm±�df[�k�aOeUg�sB[*j¨qZ�[9ZOk7s��fc�sfdJswj�eMe��MeM±6xhmd
hisJh²j-dfeUgfaOg�eMdBeM±�±Oh��çeUg eUj�df\mt¯dwZOk�j¯h ]'dwZ�e�swaÒeUk0�7eUg:hms1kÝaOg hieMsBdXB
`�[�g�eM[7r�eUgMxOh²joYMeUg�dQk7h²j9YUc�\mdwcOg eMs1hmdJhms
YM[*j�sfhm±OeUg�eM±�h²`baO[-\ihmdfe¯df[9sQkUt«Ö��m�M�Q�Ý¡7����cOj�\meMsfsbt�[*c k�g�e�] k�`´hi\mh²k�g�df[odwZ�e�aOeUg�sB[*j�:Z�[9swj�eMe��MeM±6°
õ�Z�eJY�Z�[-hiYMe�[7]×'[�g�±Os�[*g�\²k�j�l*cOk7l-e�g�eMl�hmsfdBeUg�sqk7±O±Osq`´eUk�j�h²j�lÝdf[�dwZ�e1c�dfdfeUgfk-j�YMe�°

;�r-eUj1h ]�'e�±Ohmswg�eMl*k�g ±�dQZ�eÚvOg [*k7±OeUg�hmsfswc�e�[ ]#YUc�\idQcOgfk7\\��j�[��\ieM±Ol-e�x0_[*g�±Os�k�g�e_j�[�d�k7\ �kUt�s�dwk0�7eUj
k7d:] k YMe�r7k7\²c�e�° � jodwZ�ebh²j�±Oh²g�eMYMdbg�e�@Oc�eMsfdv���-�*�m�9¡7�����·�7�Q�b��� ���*� �M���m��©wx?dwZ�e3_[*g ±,�Q���*�m� his�j�[�d
c�sfeM±�\mhmdfeUgfk7\m\mtg��dQZ�ebswaOeUk��7eUgJhms�c�sQcOk7\m\it j�[�dJh²j�dfeUg eMsfdfeM±�h²j dwZ�eÝk�v�hm\mhmdÏto[7]qZ�hms1±Oh²k7\m[�l�c�e�aOk�g dwj�eUgM°
;�r�eUg�t�±#kTt�\²k�j�l*cOk7l�e�hmsJ[7] dBeUj9j�[*j�\mhmdfeUgfk7\pBr�#l*cOgfk7dfhmr�e�±OeMr*hmYMeMs�swc�Y�Zok7s:h²g�[*j-t	�e�°êl#°«x7¿��ýZOk7d:\i[7r�eM\mt
'eUk dwZ�eUg£_e0?¼g�e�ZOkTr�h²j�l0À�sfdwk7dBeM±�h²jodQZ�eÝ`�hm±OsfdJ[7]�k�gfk7h²j�sfdf[*gB`3�Mx?`�eMdwk�aOZ�[*g3	 e�°êl#°²x*¿wZ�hms�`bk-gfg�h²k7l�e
his�k�j hmYMeUvO[���ÀD�Mx�`�eMdB[*j�h²`1tÆ	 e�°êl#°²x�¿Qõ�Z�e9ZOk�` swk-j�±��hmY�Z k7sª� eM± ] [*g´dwZ�e�Y�Z�eMY���À#x�c�dfdfeUg�eM± v-t k
g�eMsfdwk�cOgBk�j�d*�k7hmdfeUg��Mx�[*g_Z-t·aÒeUgfvO[�\me�	�e�°êl#°²xN¿ � ZOkTr�eJk�dwZ�[*c�swk-j�±9aOk�aOeUg�s�df[bg�eUk7±�cOj�dfhm\6dB[*`�[*gfg [�oÀD�
k�g�e�YM[*`b`�[�j�k-j�±,k�g�ebcOj�±OeUg�sfdB[*[�±¨@·c�hmdfebeUk sfhm\it�°�noeMdwk�aOZ�[*g:hms1k�aOk�g�dBhiYUc�\²k�g \it h³j-dfeUg�eMsBdfh²j�l9swc�YMZ
±OeMr*hmYMe0��hid�swZOk�aÒeMsÚk-j�±ÝeUjOg�hmYMZ�eMs�dwZ�e�\²k�j�l�cOk7l�e�° y \m[�d_[7]=_[*g�±Os�h²j�YM[*j-dfeU`baO[�gfk�g�t�\²k�j�l*cOk7l-e
_eUg�e
h³j�hmdfh²k7\m\mt `´eMdwk�aOZ�[*g�s!�1dwZ�eY_[*g�± ���-�w�����«�M�9YM[*`´eMsJ]�g�[*` dQZ�e S \m±�<1g eMeX�������Q���������*�è�*�7�Mx'`´eUk�j�h²j�l
¿f[7] õ�k�g�dwk-gfc�s�À#x×qZ�hmYMZ�df[odwZ�ev<�g�eMeX��s�sfhml*j�h��#eM± dwZ�e�h²j-]�eUgfjOk7\qg�eMl-hi[�j�sXB_dwZ�e�_[*g�± ] [�g��m�������*�M���
his h²j `bk-j�t \²k�j�l*cOk7l�eMs�dwZ�e9swk-`�e9k7sbdwZ�e�_[*g ± ] [*g �����-�*���Ux�dwZ�e9[�g�l*k�j [7]JswaOeMeMYMZ�BJk�j�±6x�sBh³j�YMe
� j-dfeUgfj�eMdJvOeMYUk�`�e�cOv�h @·c�hmdf[*c�sTx?dwZ�e|_[*g�±³¿���eUv�À�ZOk sqkÝj�e� `�eUk�j�h²j�l#°�:�[�d�[�j�\it�±O[�`�eMdwk-aOZ�[*g�s
YM[*j�dQg�h²vOc�dfe1df[ \²k�j�l*cOk7l-e1YMZOk�j�l�e�x?vOc�dUxSk YMYM[*g�±Oh²j�lÝdB[�g�eMsBeUk�g�YMZ�eUg�s�swc�YMZok7s ¶ k0� [��Ø	 ¶ k0�7[Ù�)x zXu0w x�B
¶ k0�7[���´  [*ZOj�sf[*j?x zXu�u0W ��[*g�®_eM±O±OtC	 zXu0u�~ �èxU\²k�j�l*cOk l�eqhms_[7]�dfeUj�swZOk-aOeM±�v�tbe���hmsfdfh²j�l#x�YM[*j�YMeUa�dwcOk \

z



`�eMdwk�aOZ�[*g s�Ú�ô�]�[*gJe��Ok�`ba�\me�x�dwZ�e3_[*g ±Os|_eÝc�sfe�]�[*gÇdwZ�ebYM[*j�YMeUa�dfs�g�eM\²k7dfeM± df[9YM[�`b`�cOj�hiYUk dfh²j�l
hi±OeUk s'k�g�e�l�eUj�eUgfk7dfeM±bv-t�dwZ�e>¿f\²k�j�l*cOk7l�eQôÏk s�ôÏkTô�YM[*j�±#c�hmd�Àb`�eMdwk-aOZ�[*gNÚ �*�nÛU���M�����D�B�U��¡��q���U�T�������Q��x
�����D���M�����D�B�U��¡=Ü �1�4���Q��x��O�����b���*�-�U�-�*�������#���Y§������7�Mx?�*�«�|§������7�1�������*�����m�0§�x#k�j�±�sB[b[*j?°
õ�Z�eÝZ�cO`bk�j \²k�j�l*cOk7l-eQô�YM[*`baOg�eUZ�eUj�sfhm[*j�`´eMY�ZOk�j�hmsw` swc�YMYMeMeM±Osbj�[�d�[*j�\mt�h²j�dwZ�e�aOg�eMsfeUj�YMe�[ ]

k�`�v�hil�c�hid�t�[*g�[7]�j�[*j�\mhmdfeUgfk \ihmd�t�xqvOc�d9k \isB[,[7]1j�[�hmsfe�° ®_eUk7\ ô�dfh²`�eoYM[*`�`�cOj�hmYUk7dBhi[�j hms�h²jOZ�eUg�eUj-df\mt
j�[�hmsft¨Ú [7] dBeUj?x
dQZ�eÝYM[*`�`�cOj�hmYUk7dBhi[�j,`�eM±Oh²cO` hms�swcOvÒ[*a�dfh²`bk7\�	�dwZ�h²j��o[7] k¯vOk7± YM[*jOj�eMYMdfhm[*j [*j
dwZ�e9aOZ�[*j�e9[�g1[ ]Çko±OhmsfYUc�sBsfhm[*jûh³j�k j�[�hmsft g�[�[*`3��k�j�± aOeM[�a�\ie�`bk��7eÝeUgBg�[*g�s�h²j aOg�[�j*cOj�YMh²k7dfhm[*j
[*g�Y�Z�[�hmYMe�[7]�_[*g�±OsTxßvOc�d�dwZ�eMh²g1YM[�`b`�cOj�hiYUk dfhm[*j�aOk�g�dwj�eUg s´k-g�e�k-v�\ie�dB[9l*gfk swa�dQZ�eÝl�hmsfd�[7]:dwZ�eMh²g
`�eMsfswk7l-e�°'X�[*`´eMdfh²`�eMsqsQaOeUk0�7eUg sqswkTtYqZOk7d�dQZ�eMt�±Ohi±�j�[�d�h³j-dfeUj�±6x6vOc�d�_e�sfdfhm\m\ßcOj�±OeUg�sBdwk�j�±9dQZ�eU`
	«] [�gJe��Ok�`ba�\me�x�dwZ�h²j�� [7]qdwZ�eo�m�Q�#�M���Ý�m�������*���Tx�sf\mh³a�s�[7]qdwZ�e df[*j�l*c�e�x�`bk ±Oeb]�k�`�[*c�s�v�t X�hil�`�cOj�±
�Sg�eUc�±\�M°�:�[�d:[*j�\mt�±O[Ý\mhmsfdfeUj�eUg sJ[7] dBeUj9g�eMYM[7r�eUg�]�g�[*` `�hmswaOg�[*j�cOj�YMh²k7dfhm[*j�s1[�g_sf\mh²a�sJ[7]�dwZ�e1dB[*j�l*c�e�x
vOc�d
sf[�`�eMdfh²`�eMs�dwZ�eMt1k�g�e_cOjOk�v�\me'dB[ j�[�dBhiYMe�dwZ�eU` h³j�k�sfeUj-dfeUj�YMe�°×�#[*gh²j�sfdwk�j�YMe�x�qZ�eUj�k7sª�7eM±«Ý �*�U�
���,�-�4���U�����M�:�U���7�Q�*�M��Þ�§��*�U�����w�*�-�*�m�o���*� �M�*��ÛU�nÛU���B�Ý�f���M���Q�4�Q��© k-vO[*c�d w0W aÒeUg�YMeUj-d1[7]�aOeM[*a�\me ±O[
j�[�d1±OeMdfeMYMd�dwZ�e k�j�[*`bk7\mt�	�h�°êe�°²x�dwZOk dJdwZ�eÝsQcOg�r*hmr�[�g�s�j�eMeM±�j�[�d�vÒe�vOcOg hieM±\�4	pA_k�g�df[*j¨´ XOk�j-]�[*g�±6x
zXu0u�~ �è°|;�r�eUj¯h ]�dwZ�eMt�k-g�e>Úk-gfj�eM±oh³j k7±OrDk�j�YMe�dwZOk7dJdwZ�e�sfeUj-dfeUj�YMeÝ`bkTt9vÒeb±Ohmsfdf[*g�dBeM±6x
k�vÒ[*c�d�T W
aOeUg�YMeUj-dq[ ]ßswcOvb�ÏeMYMdfs�sfdfhm\m\
±O[Ýj�[-dqj�[�dfhmYMe1dQZ�e1h²j�YM[*j�sfhmsfdfeUj�YMt¯h²j9k�sfdwk7dfeU`´eUj�d_swc�YMZ9k7s_º��7�M�M�J���U���
�p§������#������� �����1�Q���M���7�4�"�����o���*�b�����Dx"h²j¯swa�hmdfe1[7]5��j�[��h³j�l dwZOk7d_� �T�7�*x?gfk7dwZ�eUg_dQZOk�j�no[�sfeMsTxOhms
dwZ�eqYMZOk�gfk YMdfeUg�[7]�dwZ�eqk�g��´sfdf[*g�t�h²j�dwZ�e¸A�h²v�\me½	p;�g�hmY��-sf[*jY´ n k dfdfsf[*j?x z!u0wOz �M°�	�õ�Z�hms�aOZ�eUj�[*`�eUj�[*j
hisJYUk \i\meM± � ¨?¥M¤O¥Ý¦nfnfpQ6¥U¦«¨=M °��oõ�Z�eMsfe�]�k7YMdfs:sfeMeU`{dB[Ýswc�l-l�eMsfd:dwZOk7d�hml*j�[*g h³j�lo`�h²j�[*g�±OhisBYUg�eUaOk�j�YMhmeMs
h³j�YM[*`b`�cOj�hmYUk7dfhm[*j�hms_swc�Y�Z k1vOk sfhmY�]�eUk7dwcOg�e�[7]6[*cOg�\²k�j�l*cOk l�e�sft�sfdfeU` dwZOk7d5_e�YUk-jOj�[�d�eUk7sBhi\mtbdQcOgfj
hid�[���° y j�h²j�sfeUj�sfhmdfhmr�hid�t df[�`´h³j�[�g�sf\mh²a�s_YMeUg�dwk7h²j�\mtÝZ�eM\²a�s�k7d�`bk0�-h²j�l1YM[*`b`�cOj�hmYUk7dfhm[*j�g�eM\mh³k-v�\ie�x"vOc�d
±O[*eMs:hmd�sfeUg�r�e1k-j�t [�dwZ�eUg�aOcOgBaO[�sfeXß

� j dwZ�hms�±OhmsfsfeUg�dwk dfhm[*j � k-g�l*c�ebdwZOk d�`�eMdwk-aOZ�[*gJYM[*`�aOg�eUZ�eUj�sfhm[*j�k�j�± \²k�a�sfeMs�h²j ±OeMdfeMYMdfh²j�losfeQô
`bk�j-dfhmYbh²j�YM[*j�sfhmsfdfeUj�YMhmeMs�k�g�e�] k YMeMdfs1[7]_dwZ�ebswk-`�eÝ`�eMYMZOk�j�hmsw` [7]'\²k�j�l�cOk7l�eÝaOg�[�YMeMsfsfh²j�l\B)dwZOk7d|_e
cOj�±OeUg�sfdwk�j�±9`´eMdwk�aOZ�[*g�s�eUk7sfhm\mtb]�[*g�dwZ�eJswk�`´e1g�eUk7sf[*j�s�]�[*g*qZ�hmY�Z~_e�]�k7hm\6df[bj�[�dfhmYMeJsfeU`�k�j�dBhiYJ±Ohms�ô
df[*g�dfhm[*j�sT°�XOaOeMYMh��#YUk7\m\²t�x � aOg�[*aÒ[�sfe�kbdwZ�eM[�g�t�[7]�sfeUj�dBeUj�YMe´cOj�±OeUg sfdwk�j�±Oh²j�l9dQZOk7dqk7YMYM[*cOj-dfs�] [�gqZ�[�
aOeM[*a�\meJYM[*`baOg eUZ�eUj�±�eMr�eUg�t�±#kUt-ô�\²k�j�l*cOk7l-e `�eMdQk�aOZ�[*g�s�k�j�± hml*j�[*g�e:eUgfg�[*g s'`bk7±OeJv-tbdwZ�eMh²g�YM[*`b`�c-ô
j�hiYUk dfhm[*j,aOk-g�dwj�eUg�sU° � j�dQc�hidBhir-eM\it�x)dwZ�hms1dwZ�eM[*g t9YM\²k7h²`�s�dwZOk7dUx?h ]�dwZ�ebsBeUj�dfeUj�YMe�YM[*j�dBe��*d�his�g�hmY�Z k�j�±
swcOaOaO[*g dfhmr�e�x�hid�YUk�j�Z�eM\²a�aOeM[*a�\me:l*gfk7swa4¿fh²j�sfdQk�j�dQk�j�eM[*c�sf\mt�À1dwZ�e�h²j-dfeUj�±OeM±�`�eUk�j�h²j�l1[7]6k1`�eMdQk�aOZ�[*g
[*g�[7]
k�j´hi\m\²c�sfhm[*j?xj�hmdwZ�[*c�d�l�[�h²j�l�dwZOg�[*c�l*Z´dwZ�eqvOcOg�±OeUj�[7]6±OeMdfeMYMdfh²j�lbkJ\mhmdfeUgfk7\6`�hmsw`�k7dfYMZbvOeMd�_eMeUj
k�`�eMdwk�aOZ�[�g�hmY�[*g�±Ohmsfdf[*g dfeM±³_[*g�± k�j�±�dwZ�e�[-dwZ�eUg>_[*g�±Os�h²j kosBeUj�dfeUj�YMe�° õ�ZOk7d�hmsUx_dwZ�e�\mhmdfeUgfk \
`�eUk�j�h²j�l�[7]1k�_[*g�±ûYUk�j vÒe�v�tOaOk7sfsfeM±ûh ]1dwZ�eo[�dwZ�eUg>_[*g�±Os h²jûdwZ�e9sfeUj-dfeUj�YMeok�g�e9h²j-]�[*gf`bk dfhmr�e
eUj�[*c�l*Z?°
õ�Z�eJdwZ�eM[�g�tÝhms:eU`�vO[�±OhieM± h³j¯k�j y ^�õ'ôÏ®Ô	 y j�±OeUg�sf[�jv´ ¶ eUv�hmeUg�e�x zXu�u0w �_`�[�±OeM\ ° y ^�õ�ôÏ® hisJk

YM[�l*j�hmdfhmr�e�k�g�YMZ�hmdfeMYMdwcOg�e_dwZOk7dsfeUg�r�eM±bk7s�k_]�gfk�`´e�'[�g��_]�[*gswc�YMYMeMsfs�]�c�\m\mt´`´[*±OeM\mh²j�l�k�\²k�g�l�e�rDk�g�hmeMd�t1[ ]
aOg�[*v�\meU`�ô�sf[�\mr�h²j�l1k�j�±1`�eU`�[*g tqdwk sª��s5	�sBeMe×àbá�á0â�ã�äDä0å�æ�á�çpâ�è�é�ç�æXê�ë¼ç�ì0í�ë�äXâ\åÙâgì0î�è�ä�ï�ð0ñ�ò�óbô�õ�ö�í�ì�÷Dè7çnà�á0ê
] [*gJk \mhisBd�[ ]Úk�g�dBhiYM\meMs�dwZOk7dJ±OeMsBYUg�h²vOe y ^�õ'ôÏ® `�[�±OeM\msª�M° y d�k�r-eUg�t9swcOaÒeUg»�#YMh²k7\_\meMr�eM\�x y ^�õ�ôÏ® hms
k�aOg�[�l*gfk-`b`�h²j�l�\²k�j�l*cOk7l�e0B�Z�[�_eMr�eUgMx�dQZ�e�YM[*j�sfdwgBc�YMdfs�h²jýdwZ�hms¯\³k-j�l*cOk7l�e�g�e�ø#eMYMdok7sfswcO`ba�dBhi[�j�s
k�vO[*c�d_dwZ�e1Z�cO`bk�j�YM[�l*j�hmdfhm[*j?° � `�a�\ieU`´eUj�dfh²j�l dwZ�e:sfeUj�dBeUj�YMeQôÏaOg�[*YMeMsBsfh²j�l�dwZ�eM[*g�tbh²j y ^�õ�ôÏ® ZOk7sqk
j*cO`�vOeUg:[ ]Úk7±Or7k�j�dQk7l�eMsU°£��h²g�sfdUx6cOj�\mh6�7eÝZ�cO`bk�j¯\²k�j�l*cOk l�e�x�qZ�hmY�Z his�h²jOZ�eUg�eUj�dB\it�k�`�v�hml*c�[*c�sTx?dwZ�e

}



swc�YMYMeMsfs�[7]�aOg�[�l*gfk-`b`�h²j�l�\³k-j�l*cOk7l�eMs�g�eM\mhmeMsq[�jbdwZ�eMh²g_\²k7Y���[7]ßk�`�v�hml*c�hmd�t�°�õ�Z�c�sUxOvOeMh²j�l�k�g�hml�[�g�[*c�s
aOg�[�l*gfk-`b`�h²j�l7ô�\²k�j�l*cOk7l-e�x y ^�õ'ôÏ® eM\ih²`�h²jOk7dBeMs�dwZ�e�k�`�v�hml*c�hmdÏt�h²j�dwZ�e_±OeMsfYUg�h²a�dfhm[*j�[7]
k:dwZ�eM[*g�t�k�j�±
eUjOk�v�\meMs1kÝg�hml�[�g�[*c�sJk�g�dfhmYUc�\²k7dfhm[*j?°:X�eMYM[*j�±6x y ^�õ�ôÏ® `bk0� eMs�swaOeMYMh��#Yb\²k7dBeUj�YMt�aOg�eM±OhmYMdfhm[*j�sÇ] [*gÚdwZ�e
k7YMdfhm[*j�s�aÒeUgÌ]�[*gf`�eM±,v-t�k9`�[�±OeM\�°9õ�Z�c�sUx6dQZ�eb[*c�dwaOc�d�aOg�[*±#c�YMeM±#	�e�°êl"°²x6g�eMswaÒ[*j�sfeX��k�j�±�dwZ�e�dfh²`�e
dwk0�7eUj v�t k�j y ^�õ�ôÏ®�`�[�±OeM\�]�[*g�k¯dwk7sª�¯YUk�j vOe�YM[�`baOk�g�eM± ±Oh²g�eMYMdf\mt�df[9dQZ�e�[*c�dwaOc�dbk�j�± dfh²`�e
aOg�[*±#c�YMeM±ov�t9Z�cO`bk�j sQcOv��ÏeMYMdBs�[*j dwZ�eJswk-`�eJdwk7sª�"°�õ�Z�h²g�±6x y ^�õ�ôÏ®ý`´[*±OeM\msJvOeUk�go�hmdwZ dwZ�eU` sf[7ô
aOZ�hisBdfhmYUk7dfeM±,k�g Y�Z�hmdfeMYMdwcOgBk7\ßk sfswcO`ba�dfhm[*j�s1k-vO[*c�d1Z�cO`bk�j¯YM[�l*j�hmdfhm[*j¯dwZOk d
_eUg�ebg�eUaÒeUk7dfeM±O\mt9dfeMsBdfeM±
h³j [�dwZ�eUg�`´[*±OeM\msU°
õ�Z�hms�±OhmsfsfeUg�dQk7dfhm[*j�±OeMsfYUg�h²vOeMs�dwZ�e y ^�õ�ôÏ® sfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l�`´[*±OeM\Ok�j�±�eMrDk7\²cOk7dBeMs�hid�vOk sfeM±

[*jbsBeMr�eUgfk7\?YUg�hmdfeUg�h²kO° S j�eJdfeMsfd_[7]
dwZ�hmsq`´[*±OeM\?hms�eU`ba�h²g�hmYUk7\p��dwZ�e1`�[�±OeM\¼ô�l-eUj�eUgfk7dfeM±9g�eMsQaO[*j�sfeMs:k�j�±
g�eMswaO[�j�sfeÝ\²k7dBeUj�YMhieMs k�g�ebYM[*`�aOk�g�eM±��hmdwZ vOeUZOkTr�hm[*gfk7\�±#k7dwk�[�v�dwk7h²j�eM±�]�g�[*` Z*cO`�k�joswcOv���eMYMdfsU° y
sfeMYM[*j�±oYUg�hmdfeUg�hm[*johmsJYM[*`�aOc�dwk7dfhm[*jOk7\p��hid1k sfsfeMsfsfeMs�:Z�eMdwZ�eUg:dwZ�e�`´[*±OeM\�hmsJsfYUk7\²k�v�\meb[�g�YM[*gBg�eMYMd�	�h²j
dwZ�e1sfeUj�sBe1dwZOk7d�hidJaOg�[�±#c�YMeMsJdwZ�e1sQk�`�e1g�eMswaÒ[*j�sfebk7sqaÒeM[*a�\me�±O[D�M° ¶ k7sBdqvOc�d j�[-dq\meUk7sfdTx � eMrDk7\²cOk7dfe
dwZ�e `´[*±OeM\
v-tbYM[*j-dwgfk sfdfh²j�l�hid��hmdwZ [-dwZ�eUg�s_e��*hmsfdBeUj�d_h²j�dwZ�eo�#eM\m±6°'õ�Z�e g�eMsBd'[ ]
dwZ�hms�YMZOk�a�dfeUg�[��6eUg�s
k�v�h³g ±=?ês�ô�eMt�e�r�hie� [7]�dwZ�e�YM[*`baOc�dQk7dfhm[*jOk7\�`�[�±OeM\�dwZOk7d � aOg�[*aÒ[�sfebk�j�±o±OhmsfYUc�sfsfeMs�dwZ�e�eMrDk7\²cOk7dfhm[*j
YUg�hmdfeUg�h²kO°

ù
ú�ù ûýüoþ�ÿ����_ÿ����=þ	��
��gþ��ÿ
� jodwZ�hms�±OhisBsfeUg�dwk7dBhi[�j � ±OeMsfYUg�h²vOe�k�`�[�±OeM\�[7]�Z�[� aOeM[*a�\me�YM[*`baOg eUZ�eUj�±�sfeUj-dfeUj�YMeMsU°Ýõ�Z�his�`�[�±OeM\
YUk�j e�@·cOk \i\mt9cOj�±OeUg�sBdwk�j�±�\mhmdfeUgfk7\�x#`�eMdQk�aOZ�[*g�hmY�xO[*g�sfeU`�k�j�dBhiYUk \i\mt�±Ohmsfdf[�g�dfeM±�sfeUj-dfeUj�YMeMsUx�hmsf[�\²k7dfeM±¯[*g
eU`�vÒeM±O±OeM±oh³j¯±OhmsfYM[*cOg sfe�°���hml*cOg�e z ° z sQZ�[��s�hmdfs vOk sfhmY�h²jOaOc�dfs1k-j�±9[*c�dwaOc�dBsX��dQZ�e�`�[�±OeM\
g�eMYMeMhmr�eMs
dwZ�ev_[*g�±Os�[*j�eov�t [*j�e³	�k7s>_e�±O[,h²j�sQaOeMeMYMZ�[*gbg eUk7±Oh²j�lD�Ýk-j�±6x'vOk7sBeM± [*j sf[�`�e9vOk7Y���l*g [*cOj�±
�*j�[��\meM±Ol�e9k�vÒ[*c�d�dwZ�eY'[�g�\m±6x�hmd|�Sj�±Os k�j ¦yM#ªM¤Oò�d
òT¤�ª�KOªU¦²¨NM 	�[�g�k¯`�eUk�j�h²j�lD��]�[*gÇdwZ�e�sfeUj-dfeUj�YMe
] [*gB`�eM± v-t dwZ�e¯h²jOaOc�d�'[�g�±OsU° õ�Z�e vOk Y��-l*g�[*cOj�±��*j�[��\meM±Ol�eoYM[*j-dwk7h²j�s�h²j-]�[*gf`bk7dBhi[�j g�eMswc�\mdfh²j�l
] g�[�` aOk7sfd1e��OaOeUg hieUj�YMe�[�g:]�g�[*` aOg�eMYMeM±Oh²j�l�±OhmsfYM[*cOg sfe�°�õ�Z�eÝh²j-dfeUgfaOg�eMdQk7dfhm[*johmsbk9aOg�[�aO[�sfhmdfhm[*j h³j
dwZ�e�vOk7Y��-l*g�[*cOj�±v��j�[��\meM±Ol�e1dwZOk dqvOeMsfdJ`bk7dBY�Z�eMs�dQZ�e1h²jOaOc�dqsBeUj�dfeUj�YMe�°�õ�Z*c�sUxÒdwZ�e�`�[�±OeM\6±Oe��Sj�eMs
YM[*`baOg�eUZ�eUj�sfhm[*j [7] k¯sfeUj-dfeUj�YMe9k7s��Sj�±Oh²j�l koaOg�[�aO[�sfhmdfhm[*j h²j dwZ�e9vOk Y��-l*g�[*cOj�±³��j�[��\ieM±Ol-e�dwZOk7d
`bk7dfYMZ�eMs�dwZOk7d_sfeUj-dfeUj�YMe�°
õ�Z�eJsfeUk-g�Y�Z�]�[*g�k-j h³j-dfeUgfaOg eMdwk7dfhm[*j hms ¨=M�f4¦yM?¤ �_kT]�dfeUg�eUk7Y�Z~_[*g�±«¿wg�eUk7±�À#xÒdwZ�e1`�[�±OeM\6eUk7l�eUg�\mt

k7dfdfeU`ba�dBsbdf[ ¿fl*c�eMsfs�À dwZ�eo`�eUk�j�h²j�l�[7]1dwZ�e¯eUj�dfh²g�e�c�dfdBeUgfk�j�YMe�° � jûhidBs�aOcOg�sQc�hid ]�[*gÁ�Sj�±Oh²j�l k�j
h³j-dfeUgfaOg eMdwk7dfhm[*j?x?dwZ�e�`�[�±OeM\�c�sfeMsqYUc�eMsJsQc�Y�Zok7s:dwZ�e�\²k7sfd�] e� _[*g�±OsJg�eUk7±9[�gqaOg�eMr�hm[*c�sJYUk�j�±Ohm±#k7dfe
h³j-dfeUgfaOg eMdwk7dfhm[*j�sUx"k7s�_eM\m\
k7s_h²j-] [*gB`bk7dfhm[*j�k�vÒ[*c�d�dwZ�eJsBt·j-dwk7YMdfhmYJsfdQgfc�YMdwcOg�eJ[7]�dwZ�eJh²jOaOc�d:sfeUj�dBeUj�YMe0B
swc�Y�Z YUc�eMs�±#gfk�`�k7dfhmYUk7\m\mt9g�eM±#c�YMe1dwZ�e�sfeUk�g�YMZ swaOk7YMe�°
X�dwk�g dfh²j�l ]�g�[*` dwZ�eMsBe,sfh²`ba�\me k7sfswcO`ba�dBhi[�j�sUx�dwZ�eUg�e k�g e,dwZOg eMe k7sQaOeMYMdfs�dQZOk7do±OeMsfYUg�h²vOeûdwZ�e

sfeUj�dBeUj�YMeQôÏaOg�[*YMeMsBsfh²j�l9`�[*±OeM\p�
z °�1�[� dQZ�e1h²j�dBeUgfaOg�eMdwk7dBhi[�j his ¥M¤�f«¤bk7ªM¤Oó ] g�[�`�dwZ�e1vOk7Y���l�g�[*cOj�±v��j�[��\ieM±Ol-e
} °��ýZ�eUj�kbaOg�[�aO[�sfhmdfhm[*j hmsqYM[*j�sBhi±OeUg eM±9df[ ©¨KOªXk-£ dQZ�e1h²jOaOc�dqsBeUj�dfeUj�YMe
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��hil�cOg�e z ° z ��õ�Z�e:h³jOaOc�dBsqk�j�± [*c�dwaOc�d_[7]
dwZ�e:sfeUj-dfeUj�YMeJYM[*`baOg eUZ�eUj�sfhm[*j�`�[�±OeM\ °_õ�Z�e:h²jOaOc�d�_[*g�±Os
YM[*gfg�eMswaÒ[*j�±9dB[�dQZ�eJsfeUj�dBeUj�YMev�������1�è�*�7�M�������Q���

~ °�1�[�'	�k�j�±¨qZ�eMdwZ�eUg��ÇdwZ�ebYUk�j�±Ohm±#k7dBeÝh²j-dfeUgfaOg�eMdwk dfhm[*j¯]�[*cOj�±�h²j�øSc�eUj�YMeMsbYM[*`baOg eUZ�eUj�sfhm[*j�[ ]
dwZ�e1j�e���d�_[*g�±Os>	 � sf[�`�eMdfh²`�eMsqg�eQ]�eUg_df[�dwZ�hmsqk7swaÒeMYMd k7s ¦pM#ªM¤Oò�d
òT¤�ª�KOªU¦²¨NM�d
ò7¦ © ¦yMg� �

�ýZ�eUg�eUk7s hmdÝhms9ZOk�g�±ûdf[�±OhmswaOc�dfe dwZOk7db\²k�j�l*cOk l�e�aOg�[�YMeMsfsfh²j�l�h²j-r�[�\mr�eMs9aOg�hm[*gY�*j�[��\meM±Ol�e�x�hmd
`bkTt1sfeMeU` sfdwgBk�j�l�e_dwZOk7d�YM[*`baOg�eUZ�eUj�sfhm[*j�hms_±Oe��Sj�eM±�k7sR�Sj�±Oh²j�l´k�`bk7dfYMZ�h²j�l�aOg�[�aO[�sfhmdfhm[*j�h²jÝvOk Y�� ô
l*g�[*cOj�±³�*j�[��\meM±Ol�e�° µ [*eMs�dwZ�hms�±Oe��Sj�hmdfhm[*jû`�eUk�jodQZOk7d|_ebYUk�jOj�[-d´cOj�±OeUg sfdwk�j�± sfeUj-dfeUj�YMeMs�dwZOk7d
dwgfk�j�sw`´hid1j�e� h²j-]�[*gf`bk dfhm[*j?x��hmdwZ�j�[�YM[*gBg�eMswaO[�j�±OeUj�dJh²j�vOk7Y��-l*g�[*cOj�±���j�[��\ieM±Ol-eXßýõ�Z�ebk�j�s�_eUg
df[9dwZ�hms3@Oc�eMsfdfhm[*j ±OeUaÒeUj�±Osb[*j Z�[�Åø#e���h²v�\me9dwZ�e ±Oe��Sj�hmdfhm[*j�[7]Y¿w`bk7dfYMZ�h²j�l0À9hmsU° � j dwZ�hmsÝ`�[�±OeM\�x
� k7sfswcO`�e�dwZOk7d�cOj�±OeUg sfdwk�j�±Oh²j�lo[7]qj�[7r�eM\�] k YMdfs1hms�±O[*j�e�v�t�g�eM\²k7dfh²j�lodwZ�eU` df[9sfh²`�hm\²k�gMx�`�[*g�e�]�kTô
`�hm\ih²k�g aOg�[*aÒ[�sfhmdfhm[*j�sUx�vOk sfeM± [*j dQZ�e�h³j-]�[*gf`�k7dfhm[*j dwZOk7d�dwZ�eoj�e��]�k7YMdfs�swZOk�g�e��hidQZ�[�\m±OeUg�[*j�eMsU°
õ�Z*c�sTxSk�sfeUj-dfeUj�YMeb`bkTt�`bk dfY�Z¯kbvOk7Y���l�g�[*cOj�±�ô���j�[��\ieM±Ol-e´aOg [*aO[�sBhidBhi[�j9h ]_hid:sfh²`ba�\mt9eMr-[D�7eMs:dwZOk7d
aOg�[*aO[-sfhmdfhm[*j?x#h²j swa�hmdfe1[7]�j�[�d�YM[*j-dwk7h²j�h²j�lÝdQZ�eJswk�`�eJh²j-]�[*gf`bk7dBhi[�j?°

ù
ú�� �������������_ÿ����=þ	��
��gþ��ÿ��
A�eMsBhi±Oe vOc�hi\m±Oh²j�l9[�j�e´`´[*±OeM\�dwZOk7d�YUk-a�dwcOg�eMsJkÝj�cO`�vOeUg:[7]�±Oh��6eUg�eUj-d Z�cO`bk�j¯vOeUZOkTr*hm[*g sUx?dwZ�hmsq±Ohms�ô
sfeUg�dwk7dBhi[�jbe��Oa�\m[*g�eMs_sf[*`�e:[7]6dwZ�e:[*a�dfhm[*j�sqkTr7k7hm\³k-v�\ie:]�[*g_`�[�±OeM\mh³j�l�sfeUj�dBeUj�YMe1aOg�[*YMeMsBsfh²j�l#°7�#[�g�eUk7YMZ
[7]ßdQZ�eJdwZOg�eMeJ±Oe��Sj�h²j�l�k swaOeMYMdfs:[7]
dQZ�e1`�[*±OeM\dwZOk7d�_eUg�e:hm±OeUj�dfh��#eM±�h²j dwZ�e�aOg�eMr�hi[�c�s�sfeMYMdfhm[*j«	�h�°êe�°²x
sfeUk�g�YMZ?x�`bk7dfYMZ�h²j�l#x7h²j�dBeUgfaOg�eMdwk7dBhi[�j1aOg�h²`�h²j�lD�Mx-dwZ�eUg�e�k�g�e�sfeMr�eUgfk \*±Oh²`�eUj�sfhm[*j�s�[*j�:Z�hiYMZ�dwZ�e_`�[�±OeM\¼ô
h³j�l�YUk�j�rDk-g�t�Ú ]�[*g�h²j�sfdQk�j�YMe�x�dwZ�eqsBeUk�g�YMZ�] [�g�k�j�h²j-dfeUgfaOg�eMdQk7dfhm[*j `bkTt´vÒe `´[*g�e�[*g)\meMsfs_h³j-]�[*gf`´eM±6x
dwZ�ebYUg�hmdfeUg�h²k ]�[*g1`bk dfY�Z�h²j�l¯[7]qk9aOg�[*aÒ[�sfhmdfhm[*j df[9k�sBeUj�dfeUj�YMe�`bkTtorDk�g t�h²j Z�[� \²k��odwZ�eMt�k�g�e�x�k
YUk�j�±Ohm±#k7dfe:h³j-dfeUgfaOg eMdwk7dfhm[*j?x-eMr�eUj�h ]ßaOg�[7r�eM±>qg�[�j�l#x�`bkTt�YM[*j�dQg�h²vOc�dfe�[*g�j�[�d�df[JdwZ�e�sBeUk�g�YMZ�] [�g�j�e�
h³j-dfeUgfaOg eMdwk7dfhm[*j�sU° y j�[�dQZ�eUg_h²j�dfeUg eMsfdfh²j�lbsfeMd_[7]�Y�Z�[-hiYMeMs�hisJg�eM\²k7dfeM±�dB[�dQZ�e1k�aOaOg�[*aOg�h²k7dBe g�eUaOg eMsfeUj�dQkTô
dfhm[*j�]�[*g�aOg�[*aO[-sfhmdfhm[*j�s�k�j�±�`´eUk�j�h²j�l�sU°7�"[*g�h²j�sfdwk-j�YMe�x*dQZ�e `�eUk-j�h³j�l�[7]
k�_[*g�±�YM[*c�\m±9vOeJg�eMl*k-g�±OeM±
k7sÝkosfeMd�[7]JsfeU`bk-j�dfhmY ]�eUk7dwcOg�eMs!B_h³j dwZOk7d�YUk7sfe�x_aOg�[�YMeMsfsfh²j�l [*j�e�_[*g�±³_[*c�\m± `�eUk�j�aOg�[�YMeMsfsfh²j�l
	�sf[*`�e:[7]���hmdfsÚ] eUk7dQcOg�eMsU° y \mdfeUgBjOk7dfhmr�eM\mt�xOdwZ�e£_[*g�±�`�eUk�j�h²j�l�YM[*c�\m±9vOe1k7df[�`�hmY�x*eUj�YUk-a�swc�\²k7dfeM±�h²j�dB[
[*j�eqcOj�hmdU°�õ�Z�e�swk-`�e�k7df[*`�hmY��*±OhmsfdQg�h²vOc�dfeM±b±Ohmsfdfh²j�YMdfhm[*j�YUk�jbvÒeq`bk7±Oe�k7d�dwZ�e_\meMr�eM\"[7]çaOg�[�aO[�sfhmdfhm[*j�s!�

T



dwZ�eJYM[*j�YMeUa�dfs:[*YMYUcOgBg�h²j�lbh²j�[*j�e�aOg�[*aO[-sfhmdfhm[*j YM[*c�\m±�vÒe1eMhmdwZ�eUg�l*g�[*cOaÒeM±�df[�l�eMdwZ�eUgÚh³j¯`�eU`�[*g t��_[*g
YM[*c�\m±�vOe�g�eUaOg�eMsfeUj-dfeM±¯sfeUaOk�gfk7dBeM\it�k7s�±OhmsfdBh³j�YMdJaOk�g�dBs�[7]�dwZ�e1aOg�[*aÒ[�sfhmdfhm[*j?°� eMd�k�j�[�dwZ�eUg�±O[�`bk7h²jûdwZOk7dbdwZ�hms�dwZ�eMsBhis�e��Oa�\m[*g�eMs hms�dwZ�e�g�eM\²k7dBhi[�j�swZ�h²a [7]Jswc�Y�Z k sfeUj-dfeUj�YMeQô
aOg�[*YMeMsBsfh²j�l,`�[�±OeM\¡�hidQZ�k�YM[*`ba�\me�� YM[�l*j�hmdfhmr�e9k�g Y�Z�hmdfeMYMdwcOg e�swc�Y�Z k7s y ^�õ'ôÏ®J° y sfhm±Oe ]�g�[*` dwZ�e
Z�hil�Z-ô�\ieMr-eM\q`�[�±OeM\ih²j�l�YMZ�[�hmYMeMs�dwZOk7d�'eUg eÝ`�eUj-dfhm[*j�eM±,eUk-g�\mhieUgèx�dwZ�eUg�eY_eUg�eÝk9j�cO`�vOeUg�[7] y ^�õ'ôÏ®
Y�Z�[�hmYMeMsJdwZOk dq[*j�ebZOk7±odf[ `bk0�7e�°£�,k7s:dwZ�eUg�e�k�vOeMdfdBeUg��kTt�[7]'c�sfh²j�l y ^�õ'ôÏ® YUk�aOk�v�hm\mhidBhieMs�df[ ±O[
sfeUj�dBeUj�YMe�aOg�[�YMeMsfsfh²j�lDß4��eUg�e1k-j�tb[ ]ßdwZ�e y ^�õ�ôÏ®û]�eUk7dwcOg�eMs_r�hmdwk7\?]�[*g�dwZ�hmsq`�[�±OeM\6ß � k7±O±#g eMsfs�swc�YMZ
@·c�eMsfdBhi[�j�sqh²j�dQZ�his�±OhisBsfeUg�dwk7dBhi[�j?°

ù
ú�� ��þ��/þ��gü ��þ	��ÿ��
� Z�eUg eUk7s�`�t9YM[�`baOc�dwk7dfhm[*jOk \'`�[�±OeM\�hms�k-v�\ie df[9aÒeUgÌ] [�gf` _eM\m\�[*j rDk�g�hm[*c�s�sfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l
dwk7sª�-sUx6hmd�hisbvOk7sBeM±�[*josfeMr-eUgfk7\�sBh³`�a�\ih ]�t*h²j�l,k sfswcO`ba�dfhm[*j�sT° � dfs�`´[�sfdJ[*v-r*hm[*c�s�\mh²`�hmdwk7dfhm[*j hms�dwZOk7d
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h²j dwZ�e
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���#������� �9���9�w�-�M�«�D���#� ���4�®º�� ���è�9�����D�o��� ���*�o�����\©0�Mx�k�j�[�dQZ�eUg�YM[*j-dwk7h²j�h²j�l k�vOk ± ±Ohmsfdf[*g dfhm[*j
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g�eMYUk7\m\meM±6x#[*j�eJYM[�c�\i±9k \isB[bh²j-] eUg_dQZ�eJsfeUj�dBeUj�YMeAw·�T���-�������������Q���mx��fc�sfdqvÒeMYUk�c�sfeJdwZ�eJh²j-dfeUgfaOg�eMdwk dfhm[*j
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sfhmdwcOk7dfhm[*j [7]
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dfh²`�e�xÒswaOeMeM±¯his:k1YUg hidBhiYUk \
YM[*j�sBdwgfk7h²j-dX��[*j�eJsfh²`ba�\mt�YUk�jOj�[�d�ZOkTr�eJdf[�[b`bk�j-t
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k!�6[*g�± df[*[ `bk�j-t�`�hmsfsBeMsª�M°
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irk�K\fhK\O�¦Pf�¦²ªMð8V u eM[�a�\ieJYUk-j�k7Y�@·c�h²g�eJr7k7sfd�k�`�[�cOj�dfs�[7]t��j�[��\meM±Ol�eJh²j�k1\mh ]�eMdfh²`�e�° � d_hmsqg�eUk7sB[*jOk�v�\me
df[ k7sfswcO`´e�dQZOk7d�dwZ�eMh²g�\m[*j�lûdfeUgf` `�eU`�[�g�hmeMs�k�g�eor�eUg t g�hmYMZ h²jýh²j-]�[*gf`bk7dBhi[�j?°·1�[�_eMr�eUgMx�dwZ�hms
g�hmY�ZOj�eMsfs�±O[*eMs�j�[�d1k!�6eMYMdJdwZ�e�dfh²`�ebdQk0�7eUj¯df[�cOj�±OeUg�sfdwk�j�± k sfeUj�dBeUj�YMe�° y `´[*±OeM\7_[*c�\m±,j�[�d1vÒe
k7YMYMeUa�dwk�v�\me�h ]Shmd�df[�[D�:dwZ�e�g�hml*Z-d�k�`�[*cOj-d
[ ]#dfh²`�e_df[ cOj�±OeUg sfdwk�j�±Ýk�sfeUj-dfeUj�YMe�qZ�eUj�hmdfs�vOk7Y���l*g [*cOj�±
�*j�[��\meM±Ol�e£_eUg�e�[*j�dwZ�e�[*g ±OeUg�[7]ßkÇYM[*cOa�\meq[ ]aOg [*aO[�sBhidBhi[�j�sUx#vOc�d�hmd_df[�[D��`�h²j*c�dBeMs'dB[�cOj�±OeUg�sfdQk�j�±
dwZ�eJswk�`�e:sfeUj-dfeUj�YMeJh ]ßdQZ�e1vOk7Y��-l*g�[�cOj�±½��j�[��\meM±Ol�e�_eUg�eqYM\m[�sBeUg_df[�dwZOk7d_[7]ßZ�cO`bk�j�sT° � ±OeUk7\m\mt�x"dwZ�e
YM[*`baOg�eUZ�eUj�sfhm[*j¯dfh²`�eJsQZ�[*c�\m±�j�[�d�±OeUaÒeUj�±o[*j dwZ�e1j�cO`�vÒeUg�[ ]
]�k7YMdfs_h²j�\m[*j�l dfeUgf`�`�eU`�[�g�t�°
§1¨Sò7òT¤bk ª�MS¤O¥U¥vV no[�sfd�[7]�dfeUj�YM[�`b`�cOj�hiYUk dfhm[*j vÒeMd�_eMeUj�aÒeM[*a�\me9hmsbswc�YMYMeMsfs ] c�\qk d1dwZ�e�\²k�j�l*cOk l�e
\ieMr-eM\ ° � ]qdf[-\i±�ºo���Q¡������o���*���M���è�\Þq`�[�sBdÁ;�j�l�\mhmswZ�swaÒeUk0�7eUg�s�'[�c�\i± cOj�±OeUg sfdwk�j�± j�eMhmdwZ�eUg}wO�7�*�
���������b���*���M���M�,j�[*g>�������-�f���M�*� ���Q�Ý�����b�w�-�¹� S j�eJYM[*c�\m±oh²`bk7l�h²j�e�k�`´[*±OeM\6dQZOk7d�_[*c�\m±�sfh²`ba�\mt
sfeM\meMYMd�k�jok�gfv�hmdwgBk�g�t ]�k7YMd�]�g�[*` \m[*j�l9dBeUgf` `´eU`�[*g�t�df[9vÒe�dwZ�eb`�eUk�j�h²j�l9[7]�dQZ�e�h²jOaOc�d�sfeUj�dBeUj�YMe�°
�#[*g)[*v�r�hm[*c�s�g�eUk7sf[�j�s�swc�YMZbk�`�[�±OeM\\_[*c�\m±�j�[-d'vOeJk7YMYMeUa�dwk-v�\ie�°�õ�Z*c�sTx·k�a�\²k�c�sfh²v�\me�`�[�±OeM\#swZ�[�c�\i±
	�aOg�[*vOk�v�hm\mhmsfdfhmYUk7\m\mtb��`bk��7e1eUgfg [*g�s�qZ�eUg e´aÒeM[*a�\meÝk�g�e�aOg�[*j�e�df[�`�k0�7e1eUgBg�[*g�sqk-j�± vÒe�YM[*gfg�eMYMd:[�dwZ-ô
eUg��hmsfe�°
y swcOv�df\me1k7swaÒeMYMd_[7]6YM[*gfg�eMYMdwj�eMsBs�hms òU¨�f²¤vk ¨=M�[�Q6¥U¦«¨=M ° y \mdwZ�[�c�l*ZÝaÒeM[*a�\meJsf[*`�eMdBh³`´eMsÚ`�kUtb`�h �

k7l�eUj-dfs7�hmdwZ�aOk7dfhmeUj-dfsUx�dQZ�eMt�c�swcOk7\m\mtb±O[Jhmd�h ]6dwZ�e��#\m\meUg�s�[7]?dwZ�e_YM[*j-]�c�sfeM±Ýg�[�\meMs_k�g�e_sfh²`�hm\²k�g�eUj�[*c�l�Z?°
� d�hmsJgfk�g�e:]�[*g_aOeM[*a�\me�df[�YM[*j-]�c�sfe�g [�\meMsqh²j�sBeUj�dfeUj�YMeMs�swc�Y�Z¯k7s��������m���-¡b�m�7�������*���S���f�M���~ K#ò7ó¤\MdNKOª7£6¥ g�eUaOg�eMsfeUj-d�k�jbh²j�sfdQk�j�YMeq[ ]
\m[*YUk7\6g�[-\ie:YM[*j-]�c�sfhm[*j dwZOk7d�\²k7dfeUg�hmsÚg eUaOk7h²g�eM±=BOdwZ�eMt
g�eQ] eUg�df[�sfhmdwcOk7dfhm[*j�s�h³jY:Z�hiYMZ�aOeM[�a�\ie1k sfswcO`�e:[*j�eJg�[�\me1k7sfsfhml*jO`´eUj�d�k�j�± dwZ�eUj�s��hmdfYMZ df[�k�j�[-dwZ�eUgMx
qZ�eUjÝk-j�h²j�YM[*j�sfhmsfdfeUj�YMt��hmdwZ´dwZ�e��Sg sfd�hms_±OeMdfeMYMdfeM±6° u eUgBZOk�a�s�dwZ�e:`�[�sfd)] k�`´[*c�s�YUk7sBe�[7]
kJl*k-g�±OeUj
aOk7dwZ hms����*���*�-�f�M���Ï�-�w�Q�:�·� �������*�b�f���Q�J�M�U���s��`�[-sfd�aOeM[*a�\me>qZ�[bZ�eUk�g_dwZ�hms�sBeUj�dfeUj�YMeÇ] [�g�dQZ�e£�Sg�sfd
dfh²`�e�k7sBswcO`�eJdwZOk7d:�*�-�f�M��hmsqdwZ�e1k l�eUj�d_[7]������Q��k�j�±¯dwZ�eUj�g�eUk7\mh �Me�dwZOk7d_hmdqhmsqk YMdwcOk7\m\mt�hidBs aOk7dBhieUj-dU°
9;:=<>:�� z{Q;@�B|H8EFC%�aQ;R���C�OF���,OF�D��E���Q>�D�PJ%�
S j�e|�kTtÝ[7]�eMrDk \³cOk dfh²j�l�kbj�e� dwZ�eM[*g tÝhmsJv�t9k�jOk \it��Mh²j�l�Z�[�ýhmdJg�eM\²k7dfeMs�dB[b[�dwZ�eUg_dQZ�eM[*g�hmeMsqh²j dwZ�e
�#eM\i±6° � j�dwZ�hms_sfeMYMdfhm[*j � g�eMr�hie� r�eUg�tbvOg�hme�ø#tÝsB[*`�e�[7]6dwZ�e:e���dwk�j-d'`�[�±OeM\ms'[ ]
sfeUj-dfeUj�YMe aOg [*YMeMsfsBh³j�ljB
^�ZOk�a�dfeUg zXW h²j�YM\²c�±OeMsÝkÝ`´[*g�e�±OeMdwk7hm\meM± k-jOk7\mt*sfhms1k�j�± YM[*`baOk�g�hmsf[�j�s1vOeMd�_eMeUj9dQZ�eMsfeb`�[*±OeM\ms�k�j�±
`1t�`�[�±OeM\�°
õ�Z�eJ`�[�sfd*_eM\i\ ô���j�[�qjbdQZ�eM[*g�tb[7]6sfeUj-dfeUj�YMeJaOg�[�YMeMsfsfh²j�lbhms_dwZ�eqYM[�j�sfdwgfc�YMdfhm[*j���h³j-dfeMl*gBk7dfhm[*j�dwZ�eQô

[*g�tØ	 � h²j-dfsfYMZ?x z!u0w0w B � h²j�dfsBY�Z³´ r7k�j µ h � �"x z!u x w �Mx×qZ�hmYMZ�ZOk7sÝvÒeMeUj k�aOa�\mhmeM± df[�k�j�cO`�vOeUg�[ ]
sfeUj�dBeUj�YMeQôÇk�j�± ±OhisBYM[*cOg�sfeQô�YM[*`�aOg�eUZ�eUj�sfhm[*j dwk7s���sU° y sJhmdfs�jOk-`�ebswc�l�l-eMsfdfsUx � h³j-dfsfYMZ�?ês�`�[*±OeM\�ZOk s
d�_[qaOZOk sfeMsX��k�sBt·`�vO[-\ihmYQô�\mh6�7e:YM[*j�sfdwgfc�YMdBhi[�j�aOZOk sfe_h³jÁqZ�hmY�Z�dwZ�e�`�[�±OeM\·vOc�hm\m±Os�k�sBeMd������¾±D�
�B�7�M�+�'[ ]
aO[�sfsBh³v�\me�h²j-dfeUgfaOg�eMdQk7dfhm[*j�s�]�[*g6k�j�h²jOaOc�d�k�j�±�k�YM[*jOj�eMYMdfhm[*j�hmsfd ô�\ih6�7e:h²j�dBeMl*gfk7dfhm[*j�aOZOk7sBe�x7h³j�qZ�hmYMZ�[*j�e
[7]'dwZ�eMsBebh²j�dfeUgBaOg�eMdwk7dfhm[*j�s�hms1sfeM\meMYMdfeM±I��° � j�[��\ieM±Ol-ebhms�g�eUaOg�eMsBeUj�dfeM± k7s1k�j�k7sBsf[*YMh²k7dBhir-eÝj�eMd�'[�g��#x
h³j®qZ�hmYMZ�YM[*j�YMeUa�dBs´k-j�±,aOg�[*aÒ[�sfhmdfhm[*j�sbk�g�ebdQZ�e�j�[�±OeMs�k�j�± dwZ�eb\mh²j��-sÝZOkTr�ebsfdwg eUj�l�dwZ�s1g�e�ø#eMYMdfh²j�l
	�aO[�sBhidBhir-e1[*g�j�eMl�k7dfhmr�eX��k7sBsf[*YMh²k7dBhi[�j�sqvOeMd�_eMeUj�dwZ�eU` °
�	$ ½�¾�Ë²ÃB½�ë�×TÜ¼¿wÉ�¾�Å É�¹D¾�� $ ë_ÃMÅU¾ÌÜ?ºêÄ�É�¾Ì½�ë_»_»�Â ¾�ÀÌº��DÀJÉ�ÃJë�È�ë'ÃMÅT¾ÌÜs�
¿QÀÏÀ�ÃB½�ÅMºêÄ7Ô�É�ÃL��ºêÄUÉ�»�À�¹bºêÄ�É�¹D¾�ºêÄUÉ�¾�Ôf½�¿QÉ�º¼ÃBÄÂU¹D¿Q»�¾�&�É�¹D¾�É�¾�íMÉ?Æ7¿w»�¾)º¼»?ºêÄUÉ�¾�Ôf½�¿QÉ�¾�ÅJºêÄUÉ�Ã�¿_À�ÃB¹D¾Ì½�¾ÌÄUÉ
Á?¹7ÃfÜ¼¾+*TÞ
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®_eMYMeUj-df\mt � h²j�dfsBY�ZY	 }0W0W0W �#aOg�[*aÒ[�sfeM±�k��kUt�df[_h³j�YM[�gfaO[*gBk7dfe�YM[�`baOg�eUZ�eUj�sfhm[*jÇ[7] ÈL���«���ÙÖ `�eMdwk-aOZ�[*g�s
h³j-df[bZ�hms�^ � dwZ�eM[*g�t�x�c�sfh²j�lbk7sfswcO`ba�dBhi[�j�sÚk-j�±ÝYM[*j�YMeUa�dBs�]�g�[*` dwZ�e:\³k dfeUj�d�sfeU`bk�j-dfhmYJk�jOk7\mt*sBhis|	 ¶ k�j-ô
±#k�c�eUgv´ µ cO`bk7hmsUx zXu�u x0�M° ¶ k7dfeUj-d�sfeU`bk�j-dfhmY,k�jOk7\mt�sfhms 	 ¶ X y � hms�k dQZ�eM[*g�t [ ]´`�eUk�j�h²j�lûdwZOk7d
g�eUaOg�eMsfeUj-dfs3_[*g�±Os�h³j g�eM\²k7dBhi[�j�swZ�h²a dB[�dwZ�e�YM[*j-dfe���dfsbh²j³qZ�hmYMZûdwZ�eMt,[�YMYUcOgM° XOaOeMYMh��#YUk7\m\²t�x:eUk7YMZ
`�eUk�j�h²j�lbYUk�j vOeJ±OeMsfYUg h³vÒeM±�k7s�kÇr�eMYMdf[*g�h²j�k�sfeU`bk�j-dfhmYqsQaOk7YMe0B�sfh²`�hm\³k-g�hmdÏt9vÒeMd�'eMeUj�_[*g�±Os�his�YUk�a-ô
dwcOg�eM±�v�t�dwZ�e�YM[-sfh²j�eJ[7]6dwZ�eqk�j�l�\me�] [�gf`�eM±Ýv-tbdwZ�e�r-eMYMdf[*g�s�YM[*gfg�eMswaÒ[*j�±Oh²j�l�df[1dwZ�e�d�_[�_[*g�±OsT°2�"[*g
aOg�eM±OhmYUk7dfhmr�eb`�eMdwk�aOZ�[�gqcOj�±OeUg�sBdwk�j�±Oh²j�l#x � h²j�dBsfY�Z³	 }�W0W0W �_c�sfeMs1k�j¯k7sfsf[�YMh²k7dfhmr�e�j�eMd�_[*g��bh²j4qZ�hmY�Z
dwZ�eJYM[*jOj�eMYMdfhm[*j¯sfdwg eUj�l�dwZ�s�k�g�eJl�hmr�eUj¯v�t ¶ X y ±Ohmsfdwk-j�YMeMs vÒeMd�_eMeUj YM[*gBg�eMswaO[�j�±Oh³j�l YM[*j�YMeUa�dfsT°
X�[*`�e�[ ] dwZ�e¯hm±OeUk7s�aOg eMsfeUj�d h²j `�t�dwZ�eM[*g t,[7]1`�eMdwk-aOZ�[*gbcOj�±OeUg�sfdQk�j�±Oh²j�l k�j�± r�eUg h��#YUk dfhm[*j

sfdfeU`b`�eM±û]�g�[*` dwZ�eoYM\²k7sfsBhiY l�hmr�eUj��·j�e�ÿsBdwgfk7dfeMl-t aOg�[*aO[-sfeM±ýv�t ^_\²k�g�� k�j�±#1qkTr�hm\³k-j�±Ô	�^_\²k�g��"x
zXu x ~ k BS^_\²k�g��v´Â1qkTr�hm\³k-j�±6x zXu x�T\B�1:kUr�hm\²k�j�±´�^_\²k�g��"x zXu x�T��M° y YMYM[*g�±Oh²j�l9dB[ÝdwZOk dqdwZ�eM[�g�t�xSj�[�gÌô
`bk7\6sfeUj-dfeUj�YMeMs�YM[�j�dwk h³j¯vO[�dQZ [�\m±6x#���PÛT�U�¯h³j-]�[*gf`�k7dfhm[*j9k-j�±��#�X§ h²j-]�[*gf`bk dfhm[*j?°�õ�Z�e�\ihmsfdBeUj�eUgo�Sg�sfd
¿fsfeUk�g�YMZ�eMs dwZ�e9`�eU`�[*g t ] [*g�k�j�dBeMYMeM±OeUj�d h²j-] [*gB`bk7dfhm[*j dwZOk7dÝ`bk dfY�Z�eMs�dwZ�e9sfeUj-dfeUj�YMe0?ês l�hmr�eUj h³j-ô
] [*gB`bk7dfhm[*j�B"dwZ�eUjoZ�ebg�eMr*hmsfeMs1`´eU`�[*g�t9v-t9k7dfdwk Y�Z�h²j�l dwZ�ebj�e� h²j-]�[*gf`bk7dBhi[�j9dB[ÝdwZOk dqk�j-dfeMYMeM±OeUj�d�À
	p1qkTr�hm\³k-j�±�´ ^_\²k�g��"x zXu x�TD�M°
not�`´[*±OeM\�[7]�no[�sfeMs:hm\i\²c�sfhm[*j hmsUx"df[ÝsB[*`�e1±OeMl�g�eMe�x#sBh³`´hi\²k�g:dB[ÝdwZOk dqaOg�[*aÒ[�sfeM±�v�t9®ÚeM±OeUgJk�j�±

Z�eUg:YM[�\m\ieUk l*c�eMs½	�®ÚeM±OeUg|´ � c�swv�hmdUx z!u0uOz B � k�`bk7s|´�®_eM±OeUgèx zXu0u-| B � k-`bk7s:eMd1k7\�°²x zXu0u V��M° y ]�dfeUg
e��·k�`´h³j�h²j�l�k7\mdfeUgfjOk dfhmr�ebaO[�sfsBh³v�hm\mhmdfhmeUsUx�®_eM±OeUg1k�j�± � c�swv�hmd½	 zXu�uOz ��YM[*j�YM\²c�±OeM±,dwZOk dJdwZ�e�e��·a�\²k�jOkTô
dfhm[*j9`�[-sfd�YM[*j�sfhmsfdBeUj�d��hmdwZ dwZ�eMh²g�±#k dwkbhmsJaOk�g�dfh²k7\�`bk7dBY�Z�h²j�l�vOeMd�_eMeUj�dwZ�e�YUg�hmdfhmYUk7\
YM[�j�YMeUa�d�	�h�°êe�°²x
±OhisBdf[*g�dfhm[*j���k�j�± dwZ�ebsfeUj-dfeUj�YMe YM[*j�dBe��*dU° � k�`bk7s�k�j�±,®_eM±OeUg�	 z!u0u�| �Jk�j�± � k�`bk7s�eMd�k7\�°¡	 zXu0u V0�
eM\³k-vO[*gfk dfe�dwZ�ebaOk�g�dfh²k7\ ôÏ`bk7dBY�Z�h²j�l�Z-tOaO[�dwZ�eMsBhis�v�tok7sfswcO`´h³j�l9k sQaOg�eUk7±Oh²j�l7ôÏk7YMdfhmr7k7dfhm[*j `�eMY�ZOk-j�hisQ`
h³j k�sBeU`bk�j-dfhmY�j�eMd�_[*g��j�JdwZOg�[�c�l*ZodwZOk7d1`´eMY�ZOk�j�hmsw` x�¿fdwZ�eÝ`´[*g�eÝk7YMdBhir7k7dfhm[*j dwZOk7d1k7YMYUgBc�eMs´k d�k
YM[*j�YMeUa�dqdQZOg�[*c�l*Z�hmdfsqYM[�jOj�eMYMdfhm[*j�df[�dwZ�e�g�eU`bk7h²j�±OeUg_[ ]ßdwZ�eJYM[�j�YMeUa�dfsqh²j dwZ�e�@·c�eMsBdfhm[*j?xOdwZ�e�`�[*g�e
\ih6�7eM\mt¯dwZ�e1aOeUg�sB[*j�hms:df[bk7YMYMeUa�dqdQZ�e1g�eMdwg�hmeMr�eM±�YM[*j�YMeUa�dJk7sq`�k7dfYMZ�h³j�l�dwZ�e�@·c�eMsBdfhm[*j?°UÀ
y \idQZ�[*c�l*Z `1t�`�[�±OeM\�YUk-j,cOj�±OeUg�sBdwk�j�± sfeUj�dBeUj�YMeMs�eU`�vÒeM±O±OeM±�h³j YM[*j-dfe���dUx6hmd�hms´j�[-d�k�YM[�`�ô

a�\ieMdBe1dwZ�eM[*g tÝ[7]�±OhmsfYM[*cOg�sBe�aOg�[�YMeMsfsfh²j�l	«]�[*g�h²j�sfdwk�j�YMe�x"hmd�±O[*eMsJj�[�dqk dfdfeU`ba�d_df[bsB[�\mr�e1aOg�[*j�[*`´h³jOk \
k�jOk�aOZ�[*gfk sq[*g�df[Ýv�h²j�±�r7k�g�hm[*c�s1g�eQ]�eUg�eUj-dfs:df[ÝdQZ�e1swk�`´e1YM[*j�YMeUa�dª�è°¸1�[�_eMr�eUgMxOhmdJhmsJh²j�dfeUg eMsfdfh²j�l�df[
YM[*`baOk�g�e_hmd5�hidQZ�`´[*g�e�g�e��Sj�eM±Ý`�[�±OeM\ms�[7]?±OhmsfYM[*cOg�sfe:aOg�[*YMeMsBsfh²j�l�sQc�Y�Z�k7s�dwZ�e:`�eU`�[*g�t-ôÏvOk7sfeM±�dfe���d
aOg�[*YMeMsBsfh²j�l	�n�A u Ú sfeMe ¶ [*g�YMZ?x z!u0u0w ]�[*g�k g�eMr�hie�£�Mx#h ]�j�[�d j�eMYMeMsBswk�g�hm\mt9h²j¯dfeUgf`�s:[7]'aOg�[�v�\ieU`´s
sf[�\mr�eM± dwZ�eUj�`bkTt·vÒebh²j dfeUgf`�s�[7]�hm±OeUk7sbh²j�YM[*gBaO[*gfk dfeM±,h²j hmdfs�±OeMsfhml*j?°�õ�Z�e�vOk7sfhmY hm±OeUko[7]qn�A u
	�not�eUg�s�´ S ?�A_g�hmeUj?x z!u0u0w B�:�[�[*g�±#`�k�jv´ {�[*j��"x z!u0u0w B?^_[�[D�#x�1:k7\m\ieUgBk�j?x=´ S ?�A_g�hmeUj?x zXu0u�w B y \¼ô
vOg�eMY�Z-d3´ not�eUg�sUx z!u0u0w �Çhis�dwZOk7dbaOg�[�YMeMsfsfeMsbh²j-r�[�\mr�eM±�h²j�dfe���dbg�eUk7±Oh²j�l,k�g eÝ±OeUg�hmr�eM± ] g [*` vOk7sfhmY
`�eU`�[*g�t aOg�[*YMeMsBsfeMsU°�õ�Z�c�sUx�k7s�t�[*c g�eUk7±6x�dwZ�e�k7YMdfhmrDk dfhm[*j ] g [*` dwZ�e�YUcOgfg�eUj-d�] [�YUc�sbswaOg�eUk ±Osbdf[
g�eM\²k7dfeM±�h²j-] [�gf`bk7dfhm[*j dQZOk7d�[�YMYUcOgfg�eM±oaOg�eMr*hm[*c�sB\it h²j�dwZ�e:dfe���d�k�j�±9`bk0�7eMs_dwZOk d'h²j-]�[*gf`bk dfhm[*jÝkTr7k7hm\¼ô
k�v�\meC	�dQZ�his1aOg [*YMeMsfs�hms1YUk7\m\meM±ý���M�M���#���"�w���M°�õ�Z�eUg�eQ]�[*g�e�x?dwZ�e g�eUk7±OeUg1j�eMeM± j�[�d�`bk��7ebk�j�t¯e��·a�\mhmYMhmd
h³j-]�eUg�eUj�YMeMs�df[Ý`bk7h²j-dwk7h²j¯\m[*YUk7\�[*g�l�\m[*vOk7\�YM[*Z�eUg�eUj�YMe0B?dwZ�e�[*j�\mt¯h³j-]�eUg�eUj�YMeMs1k�g e1dwZ�[�sBe1±#c�e�df[�aOk7sfd
h³j-]�[*gf`�k7dfhm[*j4À�±#cO`�v�\mtDÀ�eMr�[��7eM±�v�t¯dwZ�e1YUcOgfg eUj�d�_[*g�±OsTxSg�eMl�k�g�±O\meMsfsJ[7]�hmdfs1g�eM\meMr7k�j�YMe�° y \mdwZ�[�c�l*Z
k7\m\�n�A u k�aOaOg�[*k7YMZ�eMs1YM\²k7h²` dwZOk7d�dwZ�e swk�`�eÝk YMdfhmrDk7dfhm[*j-ô�sQaOg�eUk7±Oh²j�l,aOg�[�YMeMsfsfeMs�l�[7r�eUgfj vO[�dwZ dwZ�e
h³j-dfeMl*gBk7dfhm[*j��hmdwZ�dwZ�e�vOk7Y��-l*g�[*cOj�±3��j�[��\ieM±Ol-eÚk-j�±�dQZ�e�eUa�hmsf[*±OhmY:dfe���dß`�eU`´[*g�t�x7dwZ�eMt�`bk7h²j�\mtb±OeUk7\
�hmdwZ�dwZ�eJeUa�hmsf[�±OhmY�dfe��*d:`�eU`�[*g�t�°
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^�ZOk�a�dfeUg } aOg eMsfeUj�dBs´kov�h²g�±=?ês ô�eMt�e�r*hme��[7]qdQZ�e�vOk7sBhiY9`´eMY�ZOk�j�hmsw`´s�[ ] y ^�õ�ôÏ®Ç°UT#° W °¯^�ZOk�a�dfeUg ~
±OeMsfYUg�h²vOeMs�dwZ�ebvOk7sfhmYb`�[*±OeM\�x�qZ�hmYMZ¯YM[*`baOg�eUZ�eUj�±Os�hisB[�\²k7dfeM±osfeUj-dfeUj�YMeMsXB?h²jo^�ZOk�a�dfeUgoT � c�sfe�dwZOk7d
`�[*±OeM\�df[:sfh²`�c�\³k dfe<JeUgBg�hmlqk�j�±31�eUk \it�?ês�	 zXu0w-~ �?`�eMdwk�aOZ�[*gÏôÏaO[�sfhmdfhm[*j�e��OaOeUg�h²`�eUj-d'k-j�±1d�_[�no[�sfeMs�ô
hi\m\²c�sfhm[*j e��·aÒeUg�h²`�eUj-dfs:] g [*`{sBdwc�±OhmeMs1v�to®_eM±OeUgJk�j�± � c�sQv�hid�	 zXu0uÒz ��k�j�±6x?g�eMswaÒeMYMdfhmr�eM\mt�x
v-t y t�eUg�s
eMd k7\�°5	 z!u0u V0�M°�^�ZOk�a�dfeUg | eU`�vOeM\m\mhmswZ�eMs�dwZ�e�vOk sfhmYÝ`�[�±OeM\2�hmdwZo`�eMYMZOk�j�hmsw`�s:]�[*g�sfeUj-dfeUj�YMe�r�eUg�h��Oô
YUk7dfhm[*j¯h²j9YM[�j�dfe���dJk�j�±�]�[*g:j�[Dr-eM\¼ô�sBeUj�dfeUj�YMe�YM[*`baOg�eUZ�eUj�sfhm[*j¯h²joYM[*j-dfe���dXB"dwZ�hmsJeUjOg�hmY�Z�eM±�`�[�±OeM\�hms
dfeMsfdfeM±,k l*k7h²j�sfd1`�eMdwk-aOZ�[*gÌô�YM[*`baOg eUZ�eUj�sfhm[*j�±#k dwk�	pA_c�±Oh²c´ y j�±OeUg�sf[�j?x }0W0WÒz x }0W0W0W k0��h²j�^�ZOk�a-ô
dfeUg3V�k�j�± k7l*k7h²j�sfd�sfeUj�dBeUj�YMeQôÏ`�eU`�[*g�t�±#k dwk�	pA�[�_eUg1eMd k7\�°²x zXu x u �1h²jû^�ZOk�a�dfeUg3xÒ° ^�ZOk�a�dfeUg w
e��·k�`´h³j�eMs¯dwZ�e9YMZ�[�hmYMeMs�`�k7±Oeoh³j dwZ�e9±OeMsfhml*j [7]�dwZ�eo`�[�±OeM\1k�j�± sf[*`�e�k7\mdfeUgfjOk dfhmr�eMs�df[ dwZ�eU`�°
^�ZOk�a�dfeUg u eMrDk7\²cOk7dfeMs�dwZ�eÝ`�[�±OeM\�h²j�dBeUgf`�sJ[7]_dwZ�e�YM[*`baOc�dwk7dBhi[�jOk7\�YM[*j�sfdwgBk7h²j�dfsJdQZOk7dJhmd1swk7dBhis �#eMs
k�j�±�^�ZOk-a�dfeUg z!W YM[*`�aOk�g�eMs:hid£�hmdwZ¯[�dwZ�eUg�`�[*±OeM\ms�e��*dwk-j�d�h²j¯dwZ�e�\ihmdfeUgBk7dwcOg�e�°Jõ�Z�e�±OhisBsfeUg�dwk7dBhi[�j�s
eUj�±Os
�hmdwZ YM[�j�YM\³c�sBhi[�j�s1k�j�±�]�c�dwcOg�e�_[*g��´h³j¯^�ZOk�a�dfeUg z�z °
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õ�Z�e9sfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l�dwZ�eM[�g�t aOg [*aO[�sBeM± h²j�dwZ�hms ±OhmsfsfeUg�dwk dfhm[*j³�k7sbh²`ba�\meU`�eUj-dfeM± h²j y ^�õ�ô
®µ	 y j�±OeUg sf[*j�´ ¶ eUv�hmeUg�e�x zXu0u0w �èx5qZ�hmYMZûhis9k l�eUj�eUgfk \qdwZ�eM[�g�t [7]�Z�cO`bk�j YM[�l*j�hmdfhm[*j?° � jûdwZ�hms
Y�ZOk�a�dBeUg>_e�±OeMsfYUg�h²vOeodwZ�[�sBe y ^�õ�ôÏ®�YM[�j�YMeUa�dfsÝk�j�± `�eMY�ZOk-j�hisQ`�sÝdQZOk7dbk�g�e�h²`baO[�g�dwk�j-d�]�[*g�dwZ�e
cOj�±OeUg�sfdwk�j�±Oh²j�l [7]�dwZ�eJsfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l9`�[�±OeM\ °
y ^�õ'ôÏ® k7sBswcO`�eMs�dwZOk7d Z*cO`bk-jØ��j�[��\meM±Ol�eohms�sfdwgfc�YMdwcOg eM± h²jûd�_[�YUk7dfeMl�[�g�hmeMsX��±OeMYM\²k�gfk dfhmr�e

k�j�±�aOg�[�YMeM±#cOgfk7\�°�õ�Z�e�±OeMYM\²k�gfk7dfhmr�e>�*j�[��\meM±Ol�e�g�eQ]�eUg�s�df[�]�k7YMdfs�swc�Y�Z¯k7sJ�?���U���T�*���m�{�«�����*���Q�Q�S�������
���9��§��w���T�ý[*g }>� }�¢ TjBqdQZ�eMsfe¯] k7YMdBs�_[*c�\m±ývOe,g eUaOg�eMsfeUj-dfeM±ýk7s k-£=Q×M;¤6¥ h²j y ^�õ�ôÏ®J°_õ�Z�e
aOg�[*YMeM±#cOgBk7\¡��j�[��\meM±Ol�eÝYM[�gfg�eMswaÒ[*j�±Os�df[v�*j�[��\meM±Ol�e�k�vÒ[*c�d1YUk�gBg�t*h²j�l¯[*c�d�k7YMdBhi[�j�s½	«]�[*g:h²j�sfdwk�j�YMe
k�vO[*c�d aOeUgÌ]�[*gf`�h²j�l,k ±O±OhidBhi[�j�[*g�k�vÒ[*c�db±#g�hmr�h³j�l��bk�j�±�hmsbe��OaOg�eMsfsfeM±ûh³j y ^�õ�ôÏ®�h²j�dQZ�e ] [*gB`ÿ[ ]
d
òT¨6ó7Q=k7ªU¦«¨=M6¥ ° y ^�õ�ôÏ®ûYM\²k7h²`�s_dwZOk7d'Z�cO`bk�j�YM[�l*j�hmdfhm[*j�hms_dwZ�e�e��6eMYMd�[7]�dwZ�e�h²j�dBeUgfk7YMdfhm[*j vOeMd�_eMeUj
aOg�[*YMeM±#cOgBk7\
k�j�±¯±OeMYM\³k-gfk7dfhmr�e�`�eU`�[*g�t � °
§b£=Q×M¥¤6¥vV y ^�õ�ôÏ® YMZ*cOj��-s�eUj�YM[�±Oe�¿Bsw`bk7\m\�x�h²j�±OeUaOeUj�±OeUj-dqaOk7dBdfeUgfj�s�[7]6h²j-] [�gf`bk7dfhm[*j�À�	 y j�±OeUg�sB[*j
´ ¶ eUv�hmeUg�e�x z!u0u0w ��B�sfh²`�hm\²k�gbaOk dfdfeUgfj�s�[7]qh²j-]�[*gf`bk dfhm[*j,k-g�e�g eUaOg�eMsfeUj-dfeM± k s�YMZ�cOj���sb[ ]ÚdQZ�e�swk�`�e
ªwð2d�¤ °×�#[*g)h²j�sfdwk�j�YMe�x-]�k7YMdfs�sQc�Y�Z k7s��?���U�¾�U�*���m���«�q���*�1�Q�Q�S�������?������§��w�-�U��k�j�±§¦_���m���²�:���*�1�Q�Q�S�������
���|�J����§���¡ YUk�j�vOe�eUj�YM[�±OeM±9h²j¯Y�Z�cOj���s:[7]�dwZ�eJswk�`´eJdÏtOaOe�°_^�Z�cOj�� d�t·aÒeMsqk�g�eJ±Oe��Sj�eM±�v-t y ^�õ�ô
® c�sfeUg sXB:dwZ�e9±Oe��Sj�hmdfhm[*j sQaOeMYMh��#eMsvqZOk d���h²j�± [7]1h²j-]�[*gf`bk7dBhi[�j k7\m\:Y�Z�cOj���s [7]1dwZOk dbd�t·aÒe�`�c�sfd
YUk�gfg�t�h²j?° õ�Z�e�h²j-]�[*gf`bk dfhm[*j³�hmdwZ�h²j k Y�Z�cOj���hms sfdwgfc�YMdwcOg eM± h²j ¥Xf«¨#ªU¥ B:dwZ�e4�Sg�sBdbsf\m[�d�	�k7\ �kUt�s
YUk7\m\ieM±£¨ª©.«���g�eMYM[*g�±Os�dQZ�e1d�t·aÒeJ[7]�dwZ�eJY�Z�cOj��"°'õ�k�v�\me } ° z sQZ�[��s�dwZ�eJ±Oe��Sj�hmdfhm[*j¯[7]�dwZ�e1YMZ*cOj���d�t·aÒe
¬ «.�¨�®+«°¯�x�ZOkUr�h²j�l9d�_[�sf\m[�dfs£Ú �w�-�*�"���w¡ok�j�± �T�4��¡jB � d�k7\msf[9±OeUa�hmYMdfs�d�_[�Y�Z�cOj��-s1[7]_dÏtOaOe ¬ «.�¨�®+«°¯��±F² ìÙí ìe³ òv´bå æ�á,k�j�±¶µ�ö�î ² å0é�òv´bå æ�á?°³�"[*gbdQZ�e ±F² ìÙí ìe³ òv´bå æ�áSx ±F² ì0í�ìe³ hms dwZ�e T5fnf²¤Oò [7]JdwZ�e9sB\i[-d
¬.·"¸a¹ ®2º2» k�j�± ± ábö æa¼0à\ö�÷!ê,hms dwZ�eY�#\m\ieUg [ ] dwZ�e�sB\i[-d ¬ ¨�®s»6° ^�Z�cOj��-s�k�g e�Y�ZOk�gBk7YMdfeUg�h �MeM± v-t dwZ�eMh²g
K\k7ªU¦ J KOªU¦«¨=M x�qZ�hmYMZ�hms kÁ@·cOk�j-dfhmd�tÝg�e�ø#eMYMdfh²j�l�Z�[�ý[7]�dfeUjÝk-j�±�Z�[�ýg�eMYMeUj�dB\it�dQZ�eJY�Z�cOj��3�k7s:c�sfeM±
h³j dQZ�e9aOk7sfdbk�j�±�Z�[�{g�eM\meMr7k�j�d�hid�his�df[odwZ�eÝYUcOgBg�eUj�d�YM[*j-dfe���dU°¨��e�dwk \ � \³k dfeUg�h³j dwZ�hms�Y�ZOk�a�dBeUg
k�vO[*c�d:Z�[� Y�Z�cOj��Ýk YMdfhmrDk7dfhm[*j hmsqYM[*`�aOc�dfeM±6°
#%$ ×D»�¾�É�¹7¾�É�¾Ì½�ë'»½j.cal.¾�h0b2k	¿.b�¿fÄ7Å_À|b	ÀDl.Á2n_¿w»çºêÄUÉ�¾�½�À ¹D¿BÄDÔQ¾�¿fÆTÜi¾QÞ
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	 Y�Z�cOj��7ô�d�tOaOe�YUk�a�hmdwk7\6YM[*cOj-dwg�t�YMhid�t��
±v² ìÙí ì°³\òv´bå æ�áIÂ
hmswk´YUk�a�hmdwk7\
YM[�cOj�dwg t ±v² ì0í ì°³
YMhmd�t ± á�ö�æa¼�à ö ÷Xê

µ�ö�î ² å0é�òv´bå æ�áIÂ
hmswk�YUk�a�hmdwk7\
YM[*cOj-dwg�t}µbö�î ² å�é
YMhmd�t�Ã�è�÷Ùö

õ�k�v�\me } ° z ��XOk�`ba�\me y ^�õ�ôÏ® YMZ*cOj��-sU°

Ä òT¨6ó7Q=k7ªU¦«¨=M6¥FV y aOg [*±#c�YMdfhm[*j hms k�j h ]P�*dQZ�eUj9gfc�\me>�hmdwZ9k k7¨=M6ó
¦«ªU¦«¨=M sfhm±Oe�x#YM[�j�dwk h³j�h²j�l�[*j�e�[*g
`�[*g�e�YM[*j�±Ohmdfhm[*j�sUx*k-j�±�k�j K\k7ªU¦²¨NM sfhm±Oe�x�swaÒeMYMh¼]�t�h³j�l�kqj�cO`�vOeUg[7]Sk7YMdfhm[*j�sT° � ]#dwZ�e_YM[*j�±Ohmdfhm[*j�s�h²j�dwZ�e
YM[*j�±Ohmdfhm[*j¯sfhm±Oe�k�g�e:]�c�\��#\m\ieM±6xdwZ�e1aOg�[�±#c�YMdfhm[*j¯YUk�j�vOe T)òT¤Oó k-j�±9dwZ�e1k7YMdBhi[�j�sq[*j dQZ�e�k7YMdfhm[*j sBhi±Oe
YUk�j9vÒe�e���eMYUc�dfeM±6°:õ
k�v�\me } ° } YM[*j�dQk7h²j�s k�j e��·k-`ba�\me�[ ]'aOg�[*±#c�YMdBhi[�j?°qõ�Z�e_�Sg�sfd:YM[*j�±Ohmdfhm[*j¯[7]'k�j-t
aOg�[*±#c�YMdBhi[�j�k7\ ÚkTt�s'g�eQ]�eUg�s�df[1dwZ�e:YUcOgfg�eUj-d �"¨\K\f BOdwZ�e:[�dwZ�eUg)YM[*j�±Ohmdfhm[*j�sqk�g�e:d�t·a�hmYUk7\m\mt òU¤�ªUò7¦²¤ J K\f�¥ °
õ�Z�e y ^�õ�ôÏ®&YM[*j�YMeUa�db[7]ql-[*k7\�±OeUj�[-dfeMsbk�`´eU`�[*g�t,vOc��6eUgbZ�[-\i±Oh²j�l�[�j�e�Y�Z�cOj���dQZOk7d1YM[*gBg�eQô

swaO[*j�±OsJdB[bdwZ�e1YUcOgBg�eUj�d�]�[*YUc�sJ[7]�k7dfdBeUj�dfhm[*j [7]�dwZ�e�sft*sBdfeU` ! B y ^�õ�ôÏ® k dfdfeU`ba�dfs�df[¿Bswk7dfhms�]�tDÀ�dwZ�e
YUcOgfg�eUj-d1l�[*k \'k7s�sf[*[�j�k7s�aÒ[�sfsfh²v�\me�° y l-[*k7\�hms�swk7dBhis �#eM±qZ�eUj k�aOg [*±#c�YMdfhm[*j eU`ba�dfhmeMs�dwZ�e l�[*k7\
vOc��çeUg>	�dwZ�hms:[*aOeUgBk7dfhm[*j�hmsJYUk7\m\meM± �"¨\K\f�d�¨�d2d�¦pM�� �è° y ^�õ�ôÏ® �Sg�eMsq[�j�\itoaOg�[�±#c�YMdfhm[*j�s�qZ�[�sfe�l�[*k7\
YM[*j�±Ohmdfhm[*j�s9`bk7dfYMZ�dQZ�e9YUcOgfg�eUj-d l�[*k7\�° õ�Z*c�sUx_h²jûdwZ�eoe��Ok�`ba�\meoh³j õ�k�v�\me } ° } x�dwZ�e�aOg [*±#c�YMdfhm[*jÅ ¹ ©°Æ|ÇÈº	É+Ê�«.�¨�®+«°¯sÉ+Ë ¸ Ç	©°®�¨ ·Ì¹ YM[*c�\m± vOe�sBeM\ieMYMdBeM± df[4�Sg�e�[*j�\mt h ] dwZ�e�YUcOgBg�eUj�d�l�[�k7\5_eUg�e9k¯YMZ*cOj��
[7]qd�t·aÒe{©Í«È»�É ¬ «.�¨�®+«°¯£�hmdwZ dwZ�e sf\m[�d ¬.·"¸a¹ ®%º2»G�#\i\meM± v�t sf[*`�e�k�gfv�hmdwgBk�g�torDk7\²c�e³	�±OeUj�[�dfeM±�v�t dwZ�e
rDk�g�h²k�v�\mev°:�U���Q¡D��k�j�±��hmdwZ�dQZ�eJsf\m[�d�« ¹ ©°Æ|ÇÈº¸�#\i\meM±�v-t ¹ ¨ª¯�°õ�Z�e_[�dwZ�eUg)YM[*j�±Ohmdfhm[*j�d�tOaOe�dwZOk d�YUk�j�vOe:swaOeMYMh��#eM± h³j�dwZ�e_h ]6sfhm±Oeq[7]6kJaOg�[�±#c�YMdfhm[*j�s_his_g�eMdwg�hmeMr7k7\pB
hid�h²j�±OhmYUk7dfeMs¯dwZOk7d�k�YMZ�cOj�� `�c�sfd�vOe,g�eMdQg�hmeMr�eM±û] g�[�` `�eU`�[*g t k�j�±ûdwZOk7d hid9`�c�sfd�`bk7dBY�Z dwZ�e
aOk7dfdfeUgfj´swaOeMYMh��#eM±�h²jbdQZ�e aOg�[�±#c�YMdfhm[*j?°7�"[*g�h²j�sfdQk�j�YMe�x�dwZ�eqaOg�[�±#c�YMdfhm[*j�h³j�õ�k�v�\me } ° } swaÒeMYMh��#eMs�dwZOk7d
dwZ�eJY�Z�cOj���g�eMdwg hieMr-eM±9`�c�sBdqvOe�[7]
d�t·aÒe ¬ «.�¨�®+«°¯�k�j�±�dQZOk7d�dwZ�e£�#\m\meUg:[7]
dwZ�eJsB\i[-d ¬.·"¸a¹ ®%º2» `�c�sfdqvÒedwZ�e1YMZ*cOj���°:�T���w¡7xOdQZ�e��#\m\meUg:[7]ßdQZ�eJsf\m[�d ¬.·I¸a¹ ®%ºu»,h²j�dwZ�e�l�[*k7\�°_õ�Z*c�sTxOh ]�dwZ�e1r7k�g�h²k�v�\me½°:�T���w¡Y�k7s
vO[*cOj�±�dB[ ±F² ìÙí ìe³çx"dwZ�eUj ±v² ì0í ì°³\òF´�å æ�áY_[*c�\m±,vOebk7YMYMeUa�dwk-v�\ie�]�[*gqg eMdwg�hmeMrDk7\�x�vOc�d�µ�öDî ² å�é�òF´�å�æ�á
'[�c�\i±oj�[�d�vOe�°

� ]�sfeMr-eUgfk7\�aOg�[�±#c�YMdfhm[*j�s�`�k7dfYMZ9dQZ�ebYUcOgfg�eUj-d1l�[�k7\�x y ^�õ'ôÏ® Y�Z�[�[�sfeMs�[*j�eb[7]_dwZ�eU`ÿk7YMYM[�g�±Oh²j�l
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�ýZ�eUg�eUk7s�dQZ�e1aOg�[*±#c�YMdBhi[�j�e��6[*g�d_hms k d�\meUk7sfd |0W `�sUx�dwZ�e1`bk7dBY�Z�h²j�l \³k dfeUj�YMt�YUk�j�vOe�h²j��Sj�hidBeM\it
sw`bk7\m\�x�±OeUaOeUj�±Oh²j�l�[*j dwZ�e�k YMdfhmrDk7dfhm[*j [ ]qdwZ�e Y�Z�cOj���sbg�eMdQg�hmeMr�eM±=�bdwZ�e�`�[*g eÝk7YMdfhmr�e dwZ�e Y�Z�cOj���sTx
dwZ�e:] k sfdfeUg�dwZ�eJg�eMdwg�hmeMrDk \isT°'õ�Z�e y ^�õ�ôÏ® � KOªM¤\M=k7ð mtÐ Q�KOªU¦²¨NM g�eM\²k7dfeMs_dwZ�eJdfh²`�e�� ë dB[´g eMdwg�hmeMr�e1k
Y�Z�cOj��Aìbdf[�dwZ�e1k7YMdfhmrDk dfhm[*j�ï ë [7]�dwZOk7d�YMZ�cOj��\�
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qZ�eUg�e  hmsqk�\²k7dfeUj�YMt�] k7YMdB[*g_k�j�±�ê Ò his�dwZ�e ¥MªUòT¤jMg�"ª7£�¨\[�ª7£?¤�d�òT¨çóRQ=k7ªU¦²¨NM dwZOk7d�aOeUgÏ] [*gB`�s_dwZ�e
g�eMdwg�hmeMrDk \t	�hmdfs�±OeQ]�k�c�\md�r7k7\²c�eqhms W �M°
õ�Z�e�sfdwg�eUj�l�dQZ1[ ]çk1aOg [*±#c�YMdfhm[*j�ê Ò his�kJaOk�gBk�`�eMdfeUg×@OcOk�j-dfh ] t�h²j�l
Z�[��[7]�dfeUjodQZ�e9aOg�[*±#c�YMdBhi[�j«Úk s�c�sfeM±=B_koaOg�[*±#c�YMdBhi[�j dwZOk7d|�k7s�]�g�e�@Oc�eUj�df\mt¨�Sg eM±�dwk0�7eMs�\ieMsBsbdf[
g�eMdwg�hmeMr�e1k�YMZ�cOj�� dwZOk�j�kbaOg�[�±#c�YMdfhm[*j dwZOk7d��k7s*�Sg�eM±¯\ieMsBs�[7]�dfeUj?°
õ�Z�e ¶ k7dBeUj�YMt ;R@·cOk dfhm[*jýZOk7s�dwZ�e aO[�dfeUj-dfh²k7\:]�[*g h²j��Sj�hmdfe,\²k7dBeUj�YMhieMsoh ]bdwZ�e�k7YMdfhmrDk dfhm[*jý[ ]´k

Y�Z�cOj���hms�j�eMl�k7dfhmr�e�	�k�j�±ýk7YMdfhmr7k7dfhm[*j�s�YUk�j vOe j�eMl*k7dfhmr�eoh²j y ^�õ�ôÏ®��è°�1�[�_eMr�eUgMx�vÒeMYUk�c�sfe�[*j�\mt
Y�Z�cOj���s£�hmdwZ�k7YMdBhir7k7dfhm[*j�sJk�vO[7r�eJdQZ�e�g�eMdwg hieMr7k7\6dwZOg eMswZ�[�\m±�k�g e1g�eMdwg�hmeMr�eM±6x"dwZ�e1g�eMdwg hieMr7k7\�\³k dfeUj�YMt�hms
cOaOaOeUgÌôÏvÒ[*cOj�±OeM±�v�t dwZ�e1g�eMdwg hieMr7k7\ ô�] k hi\²cOg�e�\²k7dfeUj�YMt�xÒ[*v�dwk7h²j�eM±9v-t�g�eUa�\²k7YMh²j�l,ï ë �hmdwZbdQZ�e1g�eMdwg�hmeMrDk \
dwZOg�eMswZ�[�\m± ò¯h²j�;R@·cOk7dBhi[�j } °UT#°1õ�Z�c�sUx�qZ�eUj dwZ�ebk7YMdfhmrDk7dBhi[�j5ï ë [ ]'YMZ*cOj���ì9hmsJ\meMsfs1dQZOk�j£ò?x?dwZ�e
g�eMdwg�hmeMrDk \�[7]pì�] k7hm\ms�k-j�±9dwZ�ebg�eMdwg hieMr7k7\�\³k dfeUj�YMt9hms �ô ö��Ú÷ ú���� � ûf°J^_[�j�sfe�@·c�eUj-df\mt�x6g�eMdwg hieMr7k7\] k7hm\²cOg�eMs
dwk0�7e�\m[*j�l�eUg�dQZOk�jJk�j-t1g�eMdwg�hmeMrDk \ ° � ]çk�aOg�[�±#c�YMdfhm[*jÇ]�k7hm\is�dB[qg�eMdwg�hmeMr�e_k�YMZ�cOj��#x7dwZ�eUjÇdwZOk7d
aOg [*±#c�YMdfhm[*j
YUk�jOj�[�d��Sg�e1k-j�±9dwZ�e:]�k7hm\²cOg�e1dfh²`�e�hms k7±O±OeM±�dB[bdwZ�eJ\²k7dfeUj�YMt�[7]�dwZ�e1j�e���dqaOg�[�±#c�YMdfhm[*j~�Sg�eM±6°
Ä K#òUªU¦hK\f�� KOªXk-£ç¦yMg�½V ��e�sQkXodwZOk dUxQ]�[*g6k_YMZ*cOj���df[qvÒe'g�eMdQg�hmeMr�eM±6xUhmd�`�c�sfd6`bk7dfYMZ:dwZ�e�YM[*j�±Ohmdfhm[*j�s
[*jbdQZ�eq\meQ]�d�ôÏZOk�j�±�sfhm±OeJ[7]
k�aOg�[�±#c�YMdfhm[*j?°�õ�Z�c�sUx�h²jÝõ�k�v�\me } ° } x-[*j�\mtbdwZ�[�sBeqYMZ*cOj��-s_[7]
d�tOaOe ¬ «.�¨�®+«e¯dwZOk7d6eUj�YM[�±Oe_dwZ�e�YUk�a�hmdwk \*[7]#dQZ�e�YM[*cOj-dwg�t�°:�T���w¡:h²jJdwZ�e_l�[�k7\7YUk�j1vÒeÚg eMdwg�hmeMr�eM±6°71�[�_eMr�eUgMxTdwZ�eUg�e_k�g�e
sfhmdwcOk7dfhm[*j�s�h²j>qZ�hmYMZ�dwZ�e_e��Ok7YMd�ôÏ`bk7dBY�Z�h²j�l1g�e�@Oc�h²g�eU`�eUj-d�his�df[�[qsfdQg�[*j�loÚ ]�[*g�h²j�sfdwk-j�YMe�x*aOeM[�a�\ie�YUk�j
g�eMYM[�l*j�h �Me1`�hmswaOg�[�j�[*cOj�YMeM±�_[*g�±Os_[*g�Z�cO`bk�j´]�k7YMeMs_dwZOk7d�YMZOk�j�l�e:[7r�eUg�dfh²`�e�° y ^�õ�ôÏ®ûYUk�j�k \isB[´vÒe
`�[*g�e_g�eMsfhm\mhieUj-d��hmdwZ�g�eMswaÒeMYMd�df[ `�k7dfYMZ�h³j�lj�6h ]SdwZ�e�aOk�g dfh²k7\ ôÏ`bk7dfYMZ�h²j�l�vOeUZOkTr�hm[*g�hms�eUjOk�v�\meM±6x*h²j�sfdBeUk7±
[7]#dwg�t�h²j�lqdf[Jg�eMdwg hieMr-e�dwZ�e�Y�Z�cOj��JdwZOk d
`bk7dfYMZ�eMs�e��·k7YMdB\itJdQZ�eÚg eMdwg�hmeMrDk7\�YM[*j�±Ohmdfhm[*j?x y ^�õ�ôÏ®®�hm\m\O\i[�[D�
] [*g:k YMZ*cOj�� dwZOk7dJg�eMsfeU`�v�\meMs�`�[�sBdqYM\m[�sfeM\mt�x�k7\²vOeMhmd�j�[�d:e��Ok7YMdf\mt�x6dwZ�ebg�eMdQg�hmeMrDk7\�YM[*j�±Ohmdfhm[*j?°�õ�Z�c�sUx
YM[*`�h²j�lÝvOk7Y���df[�dwZ�eqe��Ok�`ba�\meJh²j�õ�k�v�\me } ° } x-h¼]�°:�U���Q¡>Úk sÚvÒ[*cOj�±�df[���h³j�\²k�j�±ok�j�±6x�h ]
dwZ�eUg�e�_eUg�e
j�[9YMZ*cOj��ok�vÒ[*c�d1dwZ�e�YUk�a�hmdwk7\�[ ]��8×Í³g÷0åa³\í"x?dwZ�eUjohmd>'[�c�\i± vOe�aO[�sfsBh³v�\me dwZOk7d�dwZ�e ±v² ì0í�ìe³\òF´�å�æ�á
vOe�YM[*j�sfhm±OeUg�eM±�h²j�sfdBeUk7±6xSaOg [Dr�hm±OeM±odwZOk7d ±F² ìÙí ìe³ k�j�±��M×Í³�÷ÙåÚ³ íY_eUg�e�@·c�hmdfe�sfh²`�hm\²k�gM°Jõ�Z�hms:Y�Z�[-hiYMe
'[�c�\i± \meUk7± df[ y ^�õ�ôÏ®�k�j�s�'eUg h³j�l¯dwZOk7d ± ábö æa¼0à\ö�÷!ê�hms�dwZ�ebYUk-a�hidQk7\�[7]��8×.³�÷0åa³\í#°Y1�[�_eMr�eUgMxdf[
eUj�swcOg�e dwZOk7d�aÒeUgÌ]�eMYMd´`�k7dfYMZ�eMs´k-g�eÝaOg�eQ]�eUgfg�eM± df[�aOk-g�dfh²k7\'`�k7dfYMZ�eMs½	�h�°êe�°²x�dwZOk d y ^�õ'ôÏ® ±O[�eMsbj�[�d
g�eMswaO[�j�± ± ábö æÌ¼�à\ö�÷!êÝeMr�eUj h¼]�hmd��*j�[��s�r�eUg�tY'eM\m\�dwZOk7d��jì�÷DèI×.³I¼8×JhmsqdwZ�e�YUk�a�hmdwk7\6[ ]��8×.³�÷0åa³\íD�èx*h ]
dwZ�e1`bk7dfYMZ�hisJj�[�d�aOeUgÏ] eMYMdUxÒdwZ�e1k7YMdfhmrDk dfhm[*j [7]�dwZ�eJY�Z�cOj�� g�eMdwg�hmeMr�eM±��hm\m\
vÒe1±OhmsfYM[*cOj-dfeM±9dB[´g e�ø#eMYMd
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dwZ�e9±OeMl*g eMe�[7]Ç`´hisQ`bk7dfYMZ?° õ�Z�c�sUx_h ]_þ�hms dwZ�e9sfh²`�hm\²k�g�hmd�t vOeMd�_eMeUj��8×Í³g÷0åa³\í�k�j�± ±F² ì0í�ìe³çx)dwZ�e
±OhisBYM[*cOj�d��hi\m\�vÒe � � 	 z�¤ þ!�Mx\:Z�eUg�e!� his1k aOeUjOk \id�toYM[*j�sfdQk�j�dT°_n�[�g�e1l�eUj�eUgBk7\m\it�xh ]Úk g�eMdwg�hmeMrDk \
YM[*j�±Ohmdfhm[*jo[7]�aOg�[*±#c�YMdBhi[�j,ÖoswaOeMYMh��#eMsbk rDk \³c�e#"%$´]�[*g�dQZ�ebsf\m[�dfs'&?x?dwZ�eUj¯dwZ�e ©�KOªXk-£ ¥!k7¨SòT¤ [ ]Úk
Y�Z�cOj��Aì3�hmdwZ¯g�eMswaÒeMYMd�df[ÝaOg�[�±#c�YMdfhm[*j�Ö�hmsql�hmr�eUj�v-t�dwZ�e:]�[�\m\m[��h³j�l e�@OcOk7dfhm[*j��
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þ�$�hmsJdwZ�e�sfh²`�hm\³k-g�hmdÏt�vÒeMd�_eMeUj¯rDk \³c�e!")$�h²j¯dwZ�ebg�eMdwg�hmeMr7k7\
YM[�j�±OhidBhi[�j�k�j�±odwZ�e�k YMdwcOk7\N�#\i\meUg:[7]�sB\i[-d
&�h²j¯Y�Z�cOj��Aì�BMï ë hmsJdwZ�e�k7YMdfhmrDk dfhm[*j�[7]�dQZ�e1YMZ*cOj��Aì?° � ]�sB\i[-d*& [7]pì his'")$�dwZ�eUj dwZ�e�sfh²`�hm\³k-g�hmdÏt¯hms
z k-j�±�dwZ�eqYM[�gfg�eMswaÒ[*j�±Oh²j�lÝ±OhmsfYM[*cOj-d_hms W °�õ�Z�e:swcO`b`�k7dfhm[*j h²j�;7@OcOk7dfhm[*j } ° | h²j�r-[�\mr�eMs�[*j�\mt dwZ�[�sfe
sf\m[�dfs+& [*jY:Z�hiYMZ¯dwZ�e1aOg�[�±#c�YMdfhm[*jxÖ¯k7YMdwcOk7\m\mt�h²`baO[�sBeMsqYM[*j�±Ohmdfhm[*j�sT°

�ýZ�eUj aOk�g dfh²k7\ `�k7dfYMZ�h³j�l�hms9c�sfeM±6x�dwZ�e¨@·cOk-j�dfhmd�t ( Ò ë g eUa�\³k YMeMs�dwZ�e�k7YMdfhmrDk7dBhi[�j�ï ë h²jûdwZ�e
¶ k7dfeUj�YMt�;R@·cOk7dBhi[�j } °UT"° õ�Z�eUg�eQ]�[*g�e�x�g�eMdQg�hmeMr*h²j�l koYMZ*cOj�� dQZOk7dbhms�j�[-dÝk,aÒeUgÌ]�eMYMd�`bk dfY�Z dQk0�7eMs
\i[�j�l�eUg�dwZOk-j�dwZ�e�aOeUgÌ]�eMYMd�`bk7dfYMZ?x�aOg�[7r�hi±OeM±�dwZOk7d�dwZ�eMh²g�h²j�hmdfh²k7\6k7YMdfhmr7k7dfhm[*j�s�ï � k�g�e�dQZ�e�swk�`�e�° y \msf["x
h¼]�aOk�g�dfh²k7\?`bk7dfYMZ�h²j�l1hms_eUjOk�v�\meM±6x#k7s�dQZ�eUg�e k-g�e�sfeMr�eUgBk7\OY�Z�cOj��-s'dQZOk7d�YM[*`�aOeMdfe�] [�g�vOeMh²j�lÝg�eMdwg hieMr-eM±6x
dwZ�e�aOg�[*vOk�v�hm\mhmdÏt�[7]Sg�eMdwg hieMr�h²j�l1[*j�e�[7]#dwZ�eU` ±OeUaÒeUj�±Os�[*jÇhidBs�k7YMdfhmrDk7dBhi[�j�k-j�±�k7\msf[J[*jÇdwZ�e�k7YMdfhmrDk dfhm[*j
[7]ßdQZ�eJ[�dwZ�eUg�g�eMdQg�hmeMrDk7\6YUk-j�±Ohi±#k dfeMsX�
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qZ�eUg�e Ó Ò ë hmsÝdQZ�e9aOg�[*vOk�v�hm\mhmdÏt�[ ] YMZ*cOj���ì�vOeMh²j�l�g�eMdwg�hmeMr�eM± v-t aOg [*±#c�YMdfhm[*j Ö k�j�±¶þ hisTx�k7s�h³j
;7@OcOk7dfhm[*j } ° ~ x�±OeUaOeUj�±OeUj-d�[*j�dwZ�eoj�[�hmsfeorDk�g h³k-j�YMe � �£þ ¢ �;ÿ ~%��� B�dwZ�e¯swcO`b`bk dfhm[*j�hms ±O[*j�e
[Dr-eUgJk7\m\'YMZ�cOj���s�[7]�dwZ�eÝsQk�`�ebd�tOaOe�	�sQaOeMYMh��#eM±�h²j�dwZ�e�g�eMdwg hieMr7k7\�YM[�j�±OhidBhi[�j��M°v;7@OcOk7dfhm[*j } °�V�hmsbk
l�eUj�eUgfk7\mh �Uk7dfhm[*j [7]t;7@OcOk7dfhm[*j } ° ~ �=qZ�eUj�aOk�g dfh²k7\6`bk7dfYMZ�h²j�l�hms�dQcOgfj�eM±�[���x�dwZ�eJg�eMdwg hieMr7k7\6dwZOg eMswZ�[�\m±
his:dwg�eUk dfeM±�k s�dwZ�e1[�j�\it YMZ*cOj�� h²j�YM[�`baOeMdfhmdfhm[*j~�hmdwZ�dQZ�eJY�Z�cOj�� df[bvOe�g�eMdwg�hmeMr�eM±6°
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\ieMr-eM\JrDk7\²c�eMs ]�[*gbdQZ�e9YMZ*cOj��-s�h²j dQZ�eMh³g y ^�õ�ôÏ® `�[*±OeM\msUx y ^�õ�ôÏ® hmdfsBeM\¼]bZOk7s�k,`�eMYMZOk�j�hmsw` ]�[*g
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qZ�eUg�e : ë hms:dwZ�eJdwZ�eJdfh²`�e�sfh²j�YMe�dwZ�e�ì-ô�dwZ�c�swk7l�eJ[ ]ßdwZ�eJYMZ�cOj��   x 6 hmsqdQZ�e�j�cO`�vÒeUg_[7]�dfh²`�eMs:dwZOk7d
dwZ�eqYMZ�cOj��3�k7s_c�sfeM±6x A hmsqk�±OeMYUkUt´] k7YMdB[*gMx*k-j�± < hms�k�vOk7sfeQô�\meMr�eM\6YM[�j�sfdwk�j-dU°
X�[�`�eMdfh²`�eMsUxOh²j�sfdBeUk7±
[7]�dwZ�e�swcO` [7]ÚaÒ[�_eUg�sTx#k�jok�aOaOg�[���h³`�k7dfhm[*j�hms�c�sfeM±�	p;7@OcOk7dfhm[*j } ° w ��B"h²j¯dwZOk7dJk�aOaOg�[��*h²`bk dfhm[*j?x D
hisJdQZ�e1h²j�dBeUg�rDk7\�vOeMd�_eMeUj¯dwZ�e1YUg eUk7dfhm[*j�[ ]�Y�Z�cOj��   k�j�±odwZ�e1YUcOgfg eUj�dJ`�[*`�eUj-dU°�õ�Z�e>A_k7sfeQô ¶ eMr�eM\��
¶ eUk�gfj�h²j�l3;7@OcOk7dfhm[*j } °�x:swkTt�s�dwZOk7d�	 z ��dwZ�eJ`�[*g�e�kÇY�Z�cOj���hms�aOgfk7YMdfhmYMeM±6x�dwZ�eqZ�hml*Z�eUg�hmdfs�k7YMdfhmrDk dfhm[*j
	�aO[�_eUg�\²k! [7]'aOgfk7YMdfhmYMeX��B6k-j�± 	 } ��dwZ�e�\i[�j�l�eUg:dwZ�e1dBh³`´e�sBh³j�YMe�hidBsq\²k7sfd1aOgBk7YMdfhmYMe�x#dQZ�e�sQ`bk7\m\meUg:hidBs
k7YMdfhmrDk7dBhi[�j	�aÒ[�_eUg�\²k!ý[7]�] [*g l�eMdfdfh²j�lD�M°
Ä òT¨6ó7Q=k7ªU¦«¨=M�^ªi?ªUòT¤\M��#ª7£ � ¤�K#ò0M6¦yMg�½V ��e swk! dwZOk d1dwZ�e ¶ k7dfeUj�YMt«;7@OcOk7dfhm[*j } °UT9YM\²k7h²`�s�dwZOk7d
dwZ�e_dfh²`�e�] [*g�g�eMdwg hieMr�h²j�l�k�Y�Z�cOj��J±OeUaÒeUj�±Os_[*jJdwZ�e_sfdQg�eUj�l�dwZAê Ò [7]#dwZ�e�aOg�[�±#c�YMdfhm[*jbaOeUgÏ] [*gB`�h²j�lJdwZ�e
g�eMdwg�hmeMrDk \ ° � ]�dwZOk7d�aOg�[�±#c�YMdfhm[*j hms��Sg�eM±9`bk�j-tbdfh²`�eMsTxOdwZ�e�ê Ò aOk-gfk�`�eMdfeUg�h²j�YUg�eUk7sBeMsqk�j�±6x�dwZ�c�sUx�dwZ�e
dfh²`�e�swaOeUj-dJ]�[*g�dwZ�ebg�eMdwg�hmeMrDk \�±OeMYUg�eUk7sfeMsU°�õ�Z�eb`�eMYMZOk�j�hmsw` ]�[*g:cOaO±#k7dBh³j�loaOg�[�±#c�YMdfhm[*josfdwg eUj�l�dwZ�s
his�YUk7\m\meM± d�òU¨6óRQrk ªU¦²¨NMg^f¥MªUòT¤jMg�"ª7£Åf²¤�K#ò�Mç¦yMg� k�j�± his�YUk�a�dQcOg�eM± v-t�k�j e�@·cOk7dBhi[�j�sfh²`�hm\²k�g�df[¯dwZ�e
A'k sfeQô ¶ eMr�eM\�� ¶ eUk-gfj�h²j�lv;7@OcOk7dfhm[*j } °�x��
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qZ�eUg�e : ë hmsqdQZ�e1dwZ�eJdfh²`�e�sfh²j�YMe1dwZ�e�ì-ô�dwZ��Sg h³j�l [7]�dwZ�e1aOg�[�±#c�YMdfhm[*jxÖx 6 his:dwZ�e�j*cO`�vOeUgÚ[7]ßdBh³`´eMs
dwZOk7d�dwZ�e1aOg [*±#c�YMdfhm[*j~�k7s*�Sg�eM±6x A hisJk�±OeMYUkTt�] k7YMdB[*gMxOk�j�± F hmsqk�YM[*j�sfdQk�j�dT°
i2Q�©,©¨K#òTðMV � jûYM[*j�YM\²c�sfhm[*j?x y ^�õ�ôÏ® hms�k�YM[-l*j�hmdfhmr�e�k�g�YMZ�hidBeMYMdwcOg�e�vOk7sfeM±û[*j�dwZ�e¯±Ohmsfdfh²j�YMdfhm[*j
vOeMd�_eMeUj ±OeMYM\²k�gfk7dfhmr�e `�eU`�[*g�t¥	�YMZ*cOj��-sª��k�j�± aOg [*YMeM±#cOgfk \�`�eU`�[�g�t 	�aOg [*±#c�YMdfhm[*j�s��M° y d�eUk7YMZ
`�[*`�eUj-dUx y ^�õ�ôÏ®{k dfdfeU`ba�dfs�df[ swk7dfhms�]�t,dQZ�e�YUcOgfg�eUj-dbl�[*k7\�x�sf[�hmdbsfeM\meMYMdfs�]�g�[*` dwZ�e9aOg [*YMeM±#cOgfk \
`�eU`�[*g�t�[*j�e1aOg�[�±#c�YMdfhm[*j�dwZOk dÚ`�k7dfYMZ�eMs�hmdqk�j�±Y�Sg�eMs�dQZOk7d�aOg�[*±#c�YMdBhi[�j?°'õ�Z�eJYMZ�[�sfeUj�aOg [*±#c�YMdfhm[*j
YUk�jÝg eMdwg�hmeMr�e:±OeMYM\³k-gfk7dfhmr�eJh²j-]�[*gf`bk7dBhi[�j�]�g�[*` dwZ�e `´eU`�[*g�tbk�j�± YUk�j cOaO±#k7dfeJdQZ�eql�[�k7\O[*g�YM\meUk�g�dwZ�e
l�[*k7\*vOc��6eUgMx7dQZ*c�sN�Sj�hmswZ�h²j�l1dwZ�e_dwk7s��qk7d�ZOk�j�±6°�õ�Z�hms�sftO`�vO[�\mhmY�\meMr�eM\Ohms
sQcOaOaO[*g�dBeM±´v-t1sQcOv�sft·`�vÒ[�\mhiY
`�eMY�ZOk-j�hisQ`�s1dwZOk dJswaOeMYMh ]�t Z�[� y ^�õ�ôÏ® YMZ�[*[-sfeMs�qZ�hmY�Z Y�Z�cOj��¯df[�g eMdwg�hmeMr�e�x
Z�[� `�c�YMZ9dBh³`´ebhmd
dwk0�7eMs�]�[*g�g�eMdwg hieMr7k7\�x#[�g�qZ�hmY�Z¯aOg�[�±#c�YMdfhm[*j	�k-`�[*j�l�sfeMr�eUgfk \ç`�k7dfYMZ�h³j�l dwZ�eJYUcOgfg eUj�d�l-[*k7\6�_df[��Sg�e�°
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õ�Z�hms�Y�ZOk-a�dfeUg�±OeMsfYUg h³vÒeMs Z�[�ûdwZ�eqsBeUj�dfeUj�YMeQôÏaOg [*YMeMsfsBh³j�l�`�[�±OeM\?YM[*`baOg�eUZ�eUj�±Os_hmsf[�\²k7dfeM±�sBeUj�dfeUj�YMeMs!B
\³k dfeUgMx�h²j�^�ZOk�a�dfeUg | _e�sfeMe1Z�[� dwZ�hmsqvOk sfhmY1`�[*±OeM\?YUk�j vOeJe���dfeUj�±OeM±�df[�k7YMYM[*cOj-d�] [*g�r�eUg h��#YUk dfhm[*j
k�j�±�YM[*`baOg�eUZ�eUj�sBhi[�j9[ ]ßsfeUj-dfeUj�YMeMs�h²j ±OhisBYM[*cOg�sfe�YM[*j-dfe���dU°
y s `�eUj-dfhm[*j�eM±oh²jo^�ZOk�a�dfeUg z xÒ] [*gÚeUk7Y�Z4_[*g�±6xÒdwZ�e�sfeUj�dBeUj�YMeQôÏaOg�[*YMeMsBsfh²j�l�`�[�±OeM\
sBeUk�g�YMZ�eMs�]�[*g

k�`�k7dfYMZ�h³j�l aOg�[*aO[-sfhmdfhm[*j h²j�dwZ�e�\m[*j�l7ô�dBeUgf` `�eU`�[*g�t k�j�±�dwZ�eUj�c�sfeMsbhmdÝk s´k¯YUk�j�±Ohm±#k7dBe9h²j�dBeUgÌô
aOg�eMdwk7dfhm[*j ]�[*gJdwZ�e�qZ�[�\meÝh²jOaOc�dbsBeUj�dfeUj�YMe�° � j dwZ�hmsbaOg�[�YMeMsfs�dwZ�e�`´[*±OeM\_vOc�hi\m±Os�k9aOg�[�aO[�sfhmdfhm[*jOk \
g�eUaOg�eMsfeUj-dwk7dfhm[*j�]�[*g�dwZ�eJh²jOaOc�dJk�j�±9g�eM\²k7dfeMs�dQZOk7dqg�eUaOg�eMsBeUj�dwk dfhm[*j df[�dwZ�eJsfeUj-dfeUj�YMeJh²j�dBeUgfaOg�eMdwk7dBhi[�j?°
X�eMYMdfhm[*j ~ ° z aOg�eMsBeUj�dfs:dwZ�eb`�eUk�j�h²j�l�k�j�±�aOg�[*aÒ[�sfhmdfhm[*jOk7\�g�eUaOg�eMsfeUj-dwk7dBhi[�j�sqYMZ�[�sfeUj ]�[*g_dwZ�hms1`�[�±OeM\pB
X�eMYMdfhm[*j ~ ° } ±OeMsBYUg�h²vOeMsJdwZ�eJYM[*`�aOg�eUZ�eUj�sfhm[*jok7\ml�[*g�hmdwZO` °

�_ú�ù Né�POL�;�D�8��ÿ���ü �gþ��ÿ
õ�Z�e9sfeUj-dfeUj�YMeoaOg�[*YMeMsBsfh²j�l `�[�±OeM\�[*aÒeUgfk7dfeMsY�hmdwZ ©o¤DK�M6¦yMg�?¥ k-j�± d�òU¨�d�¨S¥T¦²ªU¦«¨=M6¥ �¯hmd�c�sfeMs k�j
KOªM¨6©�¦Pk ©�¤�K�M6¦pM��ýòU¤�d�òU¤O¥M¤jM#ª�KOªU¦«¨=M k�j�±,k ó�¦�¥MªUò7¦PORQ?ªM¤·ó¥d�òT¨gd�¨S¥T¦²ªU¦«¨=M�K\f�òT¤bd�òT¤·¥è¤\M#ª�KOªU¦«¨=M °
^�ZOk�a�dfeUg w YM[*j-dwk7h²j�s1kb±OeMdQk7hm\ieM± ±OhmsfYUc�sfsfhm[*j [7]�dwZ�ebg�eUk7sf[�j�s vÒeUZ�h³j�± dwZ�eMsfe�YMZ�[�hmYMeMs�k�j�±o[7]'k \idBeUgÌô
jOk7dfhmr�e1g�eUaOg�eMsBeUj�dwk dfhm[*j�sU°
�>:%9;:29 ���PHMR|C%RRQTS£�PBDEF�P�Ì�PR;OFHPOFC%Q;R
õ�Z�e�`´[*±OeM\�g�eUaOg�eMsBeUj�dfs�dwZ�e9`´eUk�j�h²j�l�[ ] k4'[�g�±,k7sbk�j y ^�õ�ôÏ® YMZ*cOj��C�hmdwZ�j�[oswaOeMYMh²k7\�sB\i[-dfsU°
õ�Z�e ñ�¨Sò7óN^ f�¦yM¥¤ Y�Z�cOj��¥	�sf[*`�eMdBh³`´eMs�g�eQ]�eUgfg�eM± df[ k7s³¿�_[*g�±�ÀD��l*g�[�cOa�s9df[�l-eMdwZ�eUg dwZ�e�\me���eU`�e �
k�j�±,dQZ�e3_[*g�±,`�eUk-j�h³j�l"°9õ
k-v�\ie ~ ° z swZ�[��s�Z�[� dwZ�eÝ`�[�±OeM\�g�eUaOg�eMsfeUj-dfs1dQZ�eÝ`�eUk�j�h²j�l,k�j�± dwZ�e
\ie���eU`�e�[7]
dwZ�e£_[*g�±o�M�*���m��°�õ�Z�eJY�Z�cOj��VUÙðÙà¥×�÷0íWUJhmsqk�sfh²`ba�\me�xScOj�sBdwgfc�YMdwcOg�eM± y ^�õ�ôÏ®ûY�Z�cOj�� k�j�±
#/X È_Ü¼¾�íM¾�ë_¾�Á?¾�ë_¾Ï¿BÄJÉ�¹D¾�»�É�½�ºêÄDÔ:ÃBË*Ü¼¾�É�É�¾Ì½�»6Ë²ÃB½�ë�ºêÄDÔ�¿_Á?Ãf½�Å-Þ
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õ�k�v�\me ~ ° z ��n�eUk-j�h³j�l�k�j�±�_[*g�±�ô�\mh²j���g�eUaOg�eMsBeUj�dwk dfhm[*j�] [�g_dwZ�e�_[*g�±��è�*�4�m��°

sfdwk�j�±Os�] [�g�dwZ�eb`�eUk-j�h³j�l�[ ]q�M�*���m��°Jõ�Z�e>'[�g�±9\mh²j��¨ð�à;×0÷0í�ò ² ÷"×Í³I¼�g�eM\²k7dBeMsqdwZ�eb`�eUk-j�h³j�l�[ ]q�M�*���m�
	�sf\m[�d����Q���"�4�-�\��k�j�±odwZ�e�sfdwg�h²j�l [7]'\meMdfdBeUg�sqdQZOk7dqsQaOeM\m\�dwZ�e�_[*g�± 	 sf\m[�d��m�¾±D�U������B?hmd1k7\msf[ YM[*j�dQk7h²j�s
k7±O±Ohmdfhm[*jOk7\�h³j-]�[*gf`�k7dfhm[*j�k�vÒ[*c�d�dwZ�eJYM[*j-dfe���d�h²j�qZ�hmYMZ�dwZ�e�_[*g ±�Úk s'\meUk�gBj�eM± 	�sf\m[�d��w���"����±7���M°

�ýZ�eUjJdwZ�e�`�[�±OeM\Og�eUk7±Os�k�\me���eU`�e�x��Sg�sBd
hmd�k7dfdBeU`ba�dfs6df[Jg�eMdwg hieMr-e'ko'[�g�±1\mh²j���dwZOk7d�g�eM\²k7dfeMs�dwZOk7d
\ie���eU`�e df[9k�`�eUk�j�h²j�lok�j�±6x6dwZ�eUj?xh ]ÚsQc�YMYMeMsfs�]�c�\ x�hmd1e��Ok�`�h²j�eMs�dwZ�eÝ`�eUk�j�h²j�l¯h³j dwZOk7d£_[*g�±o\mh²j��#°
õ�Z*c�sTx��hmdwZ�swc�YMZ�kJg�eUaOg�eMsfeUj-dwk7dfhm[*j?x�`´eUk�j�h²j�l1e���dwgfk7YMdfhm[*j�hms�k:r�eUg�t�sfh²`ba�\meqaOg�[�YMeMsfsUx�qZ�hmY�Z�YUk�jbvÒe
swcO`b`bk�g h �MeM±¯h²j9[�j�e y ^�õ�ôÏ® aOg�[�±#c�YMdfhm[*j	�sBeMe�õ�k�v�\me ~ ° } �M°�õ�Z�e�aOg�[�±#c�YMdfhm[*jCì%^�ábî�å æ�á�ò�ê�ì0åa³;×.³ Ý
�Sg�eMsJ[*j�\mt9h²j¯dwZ�eb`�eUk�j�h²j�l�e���dwgfk7YMdfhm[*j¯aOZOk7sfev	�h²j�±OhmYUk7dfeM±,v-t9dQZ�e1rDk \³c�eE_C_�ì%^�á�îDå æ�á�òÙêgì0åa³;×Í³ Ýa`C`
[7]SdwZ�e_sf\m[�d:���7���b�M° � j�hmdfh²k7\m\mt�xOdwZ�e�sf\m[�d�§��-�Ï��[7]SdQZ�e'l-[*k7\�YM[*j�dQk7h²j�s�dwZ�e_\me��*eU`´eq[7]?dwZ�e_YUcOgfg�eUj-d7_[*g�±=B
kT] dBeUg�`�eUk�j�h²j�lbe���dwgfk YMdfhm[*j?x�dwZ�eq\me���eU`�eJhms�g�eUa�\²k7YMeM±9v�t�dwZ�e k YMdwcOk7\S`´eUk�j�h²j�l�	�sfeMe:dwZ�eJg�hml*Z�d ôÏZOk�j�±
sfhm±Oeq[7]6dwZ�e:aOg�[*±#c�YMdBhi[�j���±7���Ï�-�U�nÉÏ���Q���#�����\�è°ßõ�Z�eqg�hml*Z-d�ôÏZOk�j�±bsfhm±Oe:[7]6dwZ�eqaOg�[�±#c�YMdfhm[*j k7\msf[1YUg eUk7dfeMs
k�j�e� \mh²j���YMZ�cOj���YM[*jOj�eMYMdBh³j�l�dQZ�e�YUcOgfg�eUj-d�_[*g�±�`�eUk�j�h²j�l#	 Û êÞ³\��df[odwZ�eoaOg�[*aO[-sfhmdfhm[*j ÛvÝ ö�å ÷
YM[*gfg�eMswaÒ[*j�±Oh²j�lÝdB[bdwZ�eJYUcOgfg�eUj-d�h²jOaOc�d:sfeUj�dBeUj�YMe�°
�>:%9;:)y bxEFQ�B�Q;�aC�OFC%Q�RDH8J+S£�PBDEF�P�Ì�PR;OFHPOFC%Q;R
pqj�\mh6�7eJ]�[*g�`�eUk�j�h²j�l�sUx#`�tb`�[�±OeM\6c�sfeMsqk ó
¦�¥MªUò7¦nO7Q?ªM¤Oó òT¤bd�òT¤·¥è¤\M"ª�KOªU¦²¨NM�[�¨Sò�d
òT¨gd�¨?¥U¦«ªU¦²¨NMç¥ Ú
dwZOk7d:hisTx?hid1g eUaOg�eMsfeUj-dfsqsBeUaOk�gfk7dfeM\mt¯dwZ�e1YM[*j�YMeUa�dBsJdwZOk7d:[*YMYUcOg£�hmdwZ�h²j�k aOg�[*aÒ[�sfhmdfhm[*j?x6gfk dwZ�eUg�dQZOk�j
l*g�[*cOa�h²j�l9dQZ�eU` df[�l-eMdwZ�eUg:h²j,k sfh²j�l�\me�YMZ*cOj��"°Ýõ�Z�his>��h²j�± [7]qg�eUaOg�eMsfeUj-dwk7dBhi[�johms1YM[*j�sfhmsfdBeUj�d��hmdwZ
k�j�e��dwg eUj�±,df[��k�g�±Os:]�gfk7l�`�eUj�dBeM±6xßZ�hmeUgfk-g�Y�Z�hmYUk7\:g�eUaOg�eMsfeUj-dwk7dfhm[*j�s�h²j dwZ�e y ^�õ�ôÏ® YM[*`�`�cOj�hmd�t�x
e��*eU`ba�\mh��#eM± v-t�sfdQc�±OhieMs�swc�YMZ k7s y j�±OeUg�sf[*j?x*A�[-dwZ�eM\m\ x ¶ eUv�hmeUg�e�x'k-j�±,n�k7dfeMsBswk�	 zXu0u�w �Mx?XOk7\mr·c�YMYMh
k�j�± y j�±OeUg�sf[*j�	 }0W0WOz �èx y j�±OeUg sf[*j?x2A_c�±Oh²c?x�k�j�± ®_eM±OeUg�	�h²j�aOg eMsfsª�M°>��hml*cOg�e ~ ° z swZ�[��s1Z�[� dwZ�e
`�[*±OeM\Jg�eUaOg�eMsBeUj�dfs dwZ�eoaOg�[*aO[-sfhmdfhm[*jq� �T�7� ���U�������*� ���#������� �9��� ���*�������g�odwZ�eoaOg�[*aÒ[�sfhmdfhm[*jûhms
eUj�YM[*±OeM±oh²j¯dwZ�e1j�[*±OeAÅ�º�c#dDº · ,k�j�±¯dwZ�e1\²k�vÒeM\meM±�\mh³j��-sJYM[*jOj�eMYMd:dwZ�e�aOg [*aO[�sBhidBhi[�j�YMZ*cOj�� df[�dwZ�e
YM[*j�YMeUa�dfs�h²j�r�[-\ir-eM±,h²j dwZOk7d1aOg [*aO[�sBhidBhi[�j?°�õ�Z�c�sUx�dwZ�e,«-e�Ç ¹ ®:\mh²j��,g eM\³k dfeMs�dwZ�eÝaOg�[*aÒ[�sfhmdfhm[*j�j�[�±OeÅ º�c�dDº ·  dB[ÝdwZ�e k7l�eUj-dq[7]_dwZ�ebaOg�[*aÒ[�sfhmdfhm[*j?x�f�g · «)hifbB?dQZ�e[jÚÇÈº�k \mh²j���g�eM\²k7dfeMs�Å�º�cld|º · �df[ dwZ�eYM[*j�YMeUa�dJdwZOk7d:hmsJdwZ�e�r�eUgfv¯[7]�dwZOk7dJaOg�[*aÒ[�sfhmdfhm[*j?x]f°®�«%cÙÇ�fÝk�j�±¯sf[�[*j?°£��hml*cOg�e ~ ° z k7\msf[ swZ�[��s:dwZ�e
Y�Z�cOj���YM[*gBg�eMswaO[�j�±Oh³j�l¯df[ [*j�e�[7]�dwZ�e1\mh²j��-sU°�õ�Z�e�\mh²j��-s1YM[*j-dwk7h²jok7\m\
dQZ�e�h²j-]�[*gf`bk dfhm[*joaOeUg�dwk h³j�h²j�l
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dwZ�e:dÏtOaOeJ[ ]
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YM[*gfg�eMswaÒ[*j�±Oh²j�l�YM[*j�YMeUa�dU°5:�[�dfe�dQZOk7d�h²jbdwZ�e:aOg�[*aO[-sfhmdfhm[*jOk7\Sg eUaOg�eMsfeUj-dwk7dfhm[*j�YM[�j�YMeUa�dfsUxOgfk7dwZ�eUg�dQZOk�j
\ie���eU`�eMsUx?k�aOaÒeUk�gM°

�#[�g�eUk Y�Z h³jOaOc�d:sfeUj-dfeUj�YMe�xOdwZ�e�`�[�±OeM\
aOg�[�±#c�YMeMs kbaOg [*aO[�sBhidBhi[�jOk7\ßg eUaOg�eMsfeUj-dwk7dfhm[*jI!T°�õ�Z�e�g�eUa-ô
g�eMsfeUj-dwk7dfhm[*j YM[*j-dwk7h²j�sJkÝaÒ[�h²j�dBeUg�df[ k�\m[*j�l7ô�dfeUgf`9�·`�eU`�[*g t�aOg�[�aO[�sfhmdfhm[*j dwZOk7dq`�k7dfYMZ�eMsqdwZ�eJh²jOaOc�d
sfeUj�dBeUj�YMe�	�dwZ�e>�SjOk \�sfeUj�dBeUj�YMeÝh²j-dfeUgfaOg�eMdwk dfhm[*j��M°bõ�Z�c�sUx6YM[�`baOg�eUZ�eUj�sfhm[*joh²j-r�[�\mr�eMsv	 z �:vOc�hm\m±Oh³j�l�k
aOg�[*aO[-sfhmdfhm[*jOk7\
g�eUaOg eMsfeUj�dQk7dfhm[*j�]�[*g�dwZ�eJh²jOaOc�d�sfeUj-dfeUj�YMe�x#k�j�±	 } �'g eM\³k dfh²j�lbdwZOk7d�g�eUaOg�eMsBeUj�dwk dfhm[*j df[
k�j�[�dwZ�eUg�aOg [*aO[�sBhidBhi[�j�h²j�dwZ�eJ\m[*j�l ô�dfeUgf`{`�eU`´[*g�t�	�[*g�h²j�dwZ�e�±OhisBYM[*cOg�sfeX�M°
�>:%9;:�� qW�P@�H8R;OFC2G5�,Kp�PEFJ%H8B
y s�±OhmsfYUc�sfsfeM±�h²j ^�ZOk�a�dfeUg } x y ^�õ�ôÏ® �*j�[��\meM±Ol�e YUk�j vOe eMhmdwZ�eUg�aOg�[*YMeM±#cOgBk7\|	�aOg�[�±#c�YMdfhm[*j�sª��[*g
±OeMYM\³k-gfk7dfhmr�e³	�Y�Z�cOj��-sª�M° y j y ^�õ�ôÏ® `�[*±OeM\:`bk0�7eMsÝc�sBe9[7] vÒ[�dwZ ] [*gB`�s�[7]Çg eUaOg�eMsfeUj-dwk7dfhm[*j?° � j
/ ¸?¹7¾�»�ÈQÄUÉ�¿wÀ�É�º¼À�¿fÄ7ÅJÎw¾Ì½�ÆD¿QÉ�º¼ë�½�¾ÌÂT½�¾Ï»�¾ÌÄUÉ�¿QÉ�º¼ÃfÄ7»�¿B½�¾�ÄDÃQÉ6À�ÃfÄ7»�º¼ÅU¾Ì½�¾�ÅJÆUÈ�É�¹Tº¼»
É�¹7¾�Ãf½�ÈQÞ

}�|



Ark Prop

isa proposition-link

*Noah* *take* 

 *animals**ark*

agent

place-oblique

predicate

patient

context Experiment
interpretation Ark-story-prop
child *Noah*
parent Ark Prop
type agent

��hml*cOg�e ~ ° z ��®_eUaOg�eMsfeUj-dwk7dfhm[*j [7]�dwZ�e1aOg�[*aÒ[�sfhmdfhm[*j¨�J�U� �9���U���b���*�����"�4����� �1���o���*�b�-���7°

^�ZOk�a�dfeUg z _e swk! dwZOk d�dQZOg�eMe�k swaOeMYMdfs�YMZOk�gfk7YMdBeUg�h �MeÝdwZ�e sfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l�`�[*±OeM\p��sfeUk�g�YMZ
] [*g�k�j h²j�dfeUgBaOg�eMdwk7dfhm[*j?x"`bk7dfYMZ�h²j�lb[7]
dwZ�e�YUk�j�±Ohm±#k7dfe�h³j-dfeUgfaOg eMdwk7dfhm[*j�k7l�k7h²j�sfd�dwZ�eJh²jOaOc�d:sfeUj�dBeUj�YMe�x
k�j�±�h²j�dfeUgBaOg�eMdwk7dfhm[*j�aOg h³`´h³j�l"° y \m\�[ ]qdwZ�eMsfe9k7sQaOeMYMdfsbYUk-j�vOe9h²`ba�\meU`�eUj-dfeM± g�eM\mt*h²j�l�`bk7h²j�\mt�[*j
aOg�[*YMeM±#cOgBk7\��*j�[��\meM±Ol�e�	 sfeMe�k \isB[9dwZ�e ±OhmsfYUc�sfsfhm[*j h²j ^�ZOk�a�dfeUg w [*j `�[�±OeM\ih²j�l,k \idBeUgfjOk7dfhmr�eMsª�¸Ú
dwZOk7d�hmsUx�dQZ�e9`�[*±OeM\_YM[*c�\m± a�hiY�� cOa [*j�e9k�gfv�hmdwgfk-g�t,aOg�[*aÒ[�sfhmdfhm[*j ] g�[�` vOk Y��-l*g�[*cOj�±³��j�[��\ieM±Ol-e�x
dwZ�eUj \m[*[D� k7d�hidBs�YM[�`baO[*j�eUj-dfsÝk-j�±,YMZ�eMY�� e��Oa�\ihmYMhmdf\mt�:Z�eMdwZ�eUg�dwZ�eMt,`bk7dBY�Z dwZ�e�h²jOaOc�dXB�h¼]JdwZ�eMt
±Ohi± j�[-dUx6dwZ�e�`�[�±OeM\�YM[*c�\m±�dwg t�k�j�[�dQZ�eUg�aOg [*aO[�sBhidBhi[�j,cOj-dfhm\�hmd�] [�cOj�± k¯`bk7dfYMZ�h²j�l�[�j�e�°�XOc�YMZ�k
Z�eUkUr�hm\mt�ôÏaOg�[�YMeM±#cOgfk7\1aOg [*YMeMsfs�_[*c�\m± c�sfe�j�[�Z�eUcOg�hmsfdfhmYMs�k-j�±�_[*c�\m± j�eMeM± df[�e��Oa�\m[*g�e¯]�c�\i\mtûdwZ�e
sfeUk�g�YMZ�swaOk YMe1df[��Sj�±9dwZ�e�YM[*gBg�eMYMd�h²j�dBeUgfaOg�eMdwk7dBhi[�j?x#dwZ�c�s:dwk0�-h³j�l�k�j¯k�`�[*cOj-dq[ ]ßdfh²`�ebaÒ[�\mt·j�[*`´h³k \
h³j¯dwZ�e�j*cO`�vÒeUg�[7]'aOg [*aO[�sBhidBhi[�j�sqh²j¯dwZ�e1sBeUk�g�YMZ�swaOk7YMe�°�1�[�_eMr�eUgMxOh²j9X�eMYMdBhi[�j z °UT#° } x�_e1sQkX dwZOk7d
kosfeUj-dfeUj�YMeQôÏaOg�[�YMeMsfsfh²j�l `�[�±OeM\q`�c�sfdÝvÒe¯] k7sBdÝk�j�±�sfYUk7\²k�v�\me�x�sf[,hmdbsQZ�[*c�\m± j�[-db±OeUaOeUj�±ý[�j dwZ�e
j*cO`�vOeUg�[7]ßaOg [*aO[�sBhidBhi[�j�sqh²j�dQZ�e1\m[*j�lbdfeUgB`{`�eU`�[*g t�°

S j�e£ÚkTt�df[1h²j-]�[*gf` dwZ�e�sfeUk-g�Y�Z�aOg�[*YMeMsBs'hms�v-t�sQaOg�eUk7±Oh²j�lbk7YMdfhmrDk7dBhi[�j�] g�[�` dwZ�eqYUcOgBg�eUj�d*_[*g�±Os
h³j dQZ�e:] [�YUc�s_df[�dwZ�[�sfeJaOg�[*aÒ[�sfhmdfhm[*j�s�dwZOk dÚk-g�e g eM\ieMr7k�j-dU° � j¯^�ZOk�a�dfeUg } _eq±OhmsfYUc�sBsfeM±9dwZ�e y ^�õ'ôÏ®
`�eMY�ZOk-j�hisQ` [ ]
swaOg�eUk7±Oh²j�lbk7YMdfhmr7k7dfhm[*j´] g�[�` dwZ�e:Y�Z�cOj��-s'h²j�dwZ�e:l�[*k7\"df[1[�dQZ�eUg�g�eM\²k7dfeM± YMZ*cOj��-s�k�j�±
'eJsQkX dwZOk7d�dwZ�e�k�`�[*cOj-d�[7]�k7YMdfhmr7k7dfhm[*j�sQaOg�eUk7±9±OeUaÒeUj�±OsJ[*j�dQZ�e�k7sfsB[*YMh²k7dfhmr�e�sfdwg�eUj�l-dwZ�vOeMd�_eMeUj
dwZ�eJd�'[�YMZ*cOj��-sU°
õ�gfk7±Ohmdfhm[*jOk7\m\mt�x#h²j y ^�õ�ôÏ® dwZ�e1k7sBsf[*YMh²k7dBhi[�j�sqvOeMd�_eMeUj Y�Z�cOj��-sqk�g�eJaO[�sBhidBhir-e1[*g_j�eMl*k7dBhir-e1`bk7l7ô

j�hidQc�±OeMsqdwZOk dÚg e�ø#eMYMd�YM[7ô�[�YMYUcOgfg�eUj�YMe1h²j dwZ�eJsQk�`�e:YM[*j�dBe��*d9	 y j�±OeUg�sB[*j�´ ¶ eUv�hieUg e�x zXu0u0w �è°
p:j�\ih6�7e
y ^�õ�ôÏ®Jx�`�t,`�[�±OeM\'aO[-sfhmdfs�dwZOk7d�k sfsf[�YMh³k dfhm[*j�s�e��·aOg�eMsBs�sBeU`bk�j-dfhmYÝsfh²`�hm\²k�g�hmd�t�vOeMd�_eMeUj�YM[*j�YMeUa�dBs
k�j�±�r7[*g�aOg�[�aO[�sfhmdfhm[*j�sT°�õ�Z�eq`�[�±OeM\Odwk0� eMs�sfh²`�hm\³k-g�hmdfhmeMsqvOeMd�_eMeUj>_[*g�±b`�eUk�j�h²j�l�s_k7s'aOg eMsfeMd�rDk7\²c�eMs [
\ ÍÄ�¾�íMÀ�¾ÌÂDÉ�º¼ÃBÄ´ÃMÀ�ÀÌ×U½�»�Áç¹D¾ÌÄ�É�¹7¾'ë_ÃMÅT¾�ÜOÜ¼¾�¿B½�ÄD»)ÄD¾�Á�ë_¾�¿fÄTºêÄDÔQ»+�*ºêÄbÉ�¹7¿wÉ�»�º¼É�×D¿QÉ�º¼ÃfÄ�º¼É�¿fÜ¼»�Ã:Ü¼¾�¿B½�ÄD»�»�º¼ë�ºêÜ¼¿f½�ºmÉ�º¼¾�»

} V



vOeMd�_eMeUj W k�j�± z ° y \mdwZ�[*c�l*Z dwZ�e�`�eUk�j�h²j�l�sfh²`�hm\²k�g�hmd�t,sBeMdfdfh²j�l�sbk�g�e3@OcOk7\mhmdwk7dfhmr�eM\mt�g�eUk7sf[�jOk�v�\me�x
dwZ�e�e��·k7YMdJr7k7\²c�eMs1[7]_dwZ�e�sfh²`�hm\²k�g�hmdfhmeMsbc�sfeM±,v-t9dwZ�eb`�[�±OeM\�k�g�e�vOk7sfeM±�[*j h²j�dwc�hmdfhm[*j?x�gfk dwZ�eUg�dQZOk�j
[*josfh²`�hm\²k�g�hmd�t gBk7dfh²j�l�sU°�õ�Z�eUg�eQ]�[*g�e�x � �hm\m\'sBdwg�hmr�e df[�swZ�[� dwZOk d1dwZ�eb[�g�±Oh²jOk7\'aOg�eM±OhmYMdfhm[*j�s�[7]�dwZ�e
sfh²`�c�\²k7dBhi[�j�sÝ±OeUaÒeUj�± [�j�\it [*j dwZ�e9k sfswcO`�eM±�[*g ±OeUg�h²j�l�sb[7]JdwZ�eMsfe�sfh²`�hm\²k�g�hmdfhmeMsUxoqZ�hmY�Zûk�g�e�@Oc�hmdfe
±OeQ] eUj�sfh²v�\me�°

:�e��*d � aOg�eMsfeUj-d Z�[� sfh²`�hm\³k-g�hmdfhmeMs�vOeMd�_eMeUjoaOg�[*aÒ[�sfhmdfhm[*j�sUx?vOeMd�_eMeUjoaOg�[*aO[-sfhmdfhm[*j�s1k�j�±�`´eUk�j-ô
h³j�l-s�k�j�± vOeMd�_eMeUj�aOg�[*aÒ[�sfhmdfhm[*jû\mh³j��-s9k�j�± `�eUk-j�h³j�l-s�k�g e�YM[*`baOc�dfeM±6x_sfdQk�g�dfh²j�lo]�g�[*` `´eUk�j�h²j�l
sfh²`�hm\³k-g�hmdfhmeMsU° � jok7\m\ß`�t ±Oe��Sj�hmdfhm[*j�sUx6sBh³`´hi\²k�g hid�t¯hisJsBt·`b`´eMdwg�hmY½	�h�°êe�°«xOh ]'dwZ�e�sfh²`�hm\³k-g�hmdÏtovOeMd�_eMeUj y
k�j�±vA hms � xOdQZ�eUj dwZ�e1sfh²`�hm\²k�g�hmd�t9vOeMd�_eMeUjvA k�j�± y hmsqk \isB[ � �M°

iç¦ © ¦nfhK#òD¦«ªQðÔO�¤�ªwñ�¤�¤\M K ©�¤�K�M6¦pM��ÆK�M6ó K#d
òT¨gd�¨?¥U¦«ªU¦²¨NMWV XOcOaOaÒ[�sfe�dwZ�e�YM[*j�YMeUa�dBsts ��u�u�u s 7[*YMYUcOg�h²j�dwZ�e9aOg�[�aO[�sfhmdfhm[*jûa?° õ�Z�eUj dwZ�e�sfh²`�hm\²k�g�hmd�t � 	/vxw%Öj��vÒeMd�'eMeUj�k `�eUk�j�h²j�lyv k-j�±�dwZ�e
aOg�[*aO[-sfhmdfhm[*jxÖ9`�k7±OeJ[7]�dwZ�[�sfeJYM[*j�YMeUa�dBsqhms�±Oe��Sj�eM±�k7s_]�[�\m\m[��sX�

� 	zvxw%Ö\� ¢ z6 7ð �{8 �
� 	/vxw�s � �

qZ�eUg�e � 	/vxw�s � ��hms_dwZ�eqsBh³`´hi\²k�g hid�t�vOeMd�_eMeUjbdQZ�e `�eUk-j�h³j�l#v k�j�± dwZ�e:YM[*j�YMeUa�d�s � °�õ�Z�hms_±Oe��Sj�hmdfhm[*j
swkTt*s_dwZOk7d�dwZ�eJsfh²`�hm\²k�g�hmd�t�[7])k�`�eUk�j�h²j�lÝdB[´k�aOg�[*aO[-sfhmdfhm[*j�hmsJk>_eMhil�Z�dfeM±�sQcO`�[7]�dwZ�eJsfh²`�hm\²k�g�hmdfhmeMs
vOeMd�_eMeUj�dwZOk7d�`�eUk-j�h³j�l�k�j�±�eUk7YMZ�[ ]
dwZ�e1YM[�j�YMeUa�dfs�h²j�r-[�\mr�eM±9h²j�dQZ�e�aOg�[*aÒ[�sfhmdfhm[*j?°

iç¦ © ¦nfhK#òD¦«ªQðÅO�¤*ªQñ�¤*¤jM#K ©�¤�K�Mç¦yM��ØK�M6ó¥K#d�òT¨gd�¨S¥T¦²ªU¦«¨=M¥f4¦yM;¤>V ®_eU`´eU`�vÒeUg�dwZOk7d�k¯aOg�[*aÒ[7ô
sfhmdfhm[*jOk7\�\mh²j��ohms1k \³k-vOeM\meM±,\mh²j��¯h²jodwZ�e�l*gfk�aOZ¯h²j¨��hml*cOg�e ~ ° z ° � dJYM[*jOj�eMYMdfs1k�aOg [*aO[�sBhidBhi[�jodf[ [*j�e
YM[*j�YMeUa�dJh²j�r�[-\ir-eM±�h²j¯dwZOk7dJaOg�[*aÒ[�sfhmdfhm[*j?x6k�j�±¯hmdJhisJ\²k�vÒeM\meM±��hmdwZ¯dwZ�e1dQZ�eU`bk7dfhmYbg�[�\me1[ ]�dwZOk7d:YM[*j-ô
YMeUa�dU°5� e1ZOkUr-eJsfeMeUj�dwZOk dqkbaOg�[*aÒ[�sfhmdfhm[*jOk7\�\mh²j���hms k-j y ^�õ�ôÏ® YMZ�cOj��\��dwZ�e1sB\i[-d_�·�����T�#��YM[*j�dQk7h²j�s
dwZ�eJh²j�dfeUgBaOg�eMdwk7dfhm[*j�k-j�±ÝdwZ�eJsB\i[-d1�M�*���m� YM[*j�dQk7h²j�sqk�YM[*j�YMeUa�d�h²j�dwZOk d'h²j-dfeUgfaOg�eMdQk7dfhm[*j?° � ±Oe��Sj�e�dwZ�e
sfh²`�hm\³k-g�hmdÏtovOeMd�_eMeUjok�\mh³j��ok�j�±okÝ`´eUk�j�h²j�l9k7sqvOeMh²j�l¯dwZ�e1sfh²`�hm\²k�g�hmd�t�vÒeMd�'eMeUj dwZ�e�`´eUk�j�h²j�l9k�j�±
dwZ�eJYM[*j�YMeUa�d:h³j dwZ�eJsf\m[�d1�è�*���i� [7]ßdQZ�eJ\ih²j��"°

iç¦ © ¦nfhK#òD¦«ªQðCO�¤�ªQñ�¤�¤jMÝªQñ�¨Yd
òT¨gd�¨?¥U¦«ªU¦²¨NMç¥vV y sfsQcO`�e�dwZOk d
aOg�[*aÒ[�sfhmdfhm[*jtÖ � hms�`bk ±Oe�[7]#YM[*j�YMeUa�dBss �	� u�u�u s � 7 k�j�±9aOg�[*aÒ[�sfhmdfhm[*jAÖ ! hmsq`bk7±Oe:[7]
YM[*j�YMeUa�dBs+s ! � u|u�u s ! 7 k�j�±6xO`�[*g�eM[7r�eUgèx�dwZOk7d�s � � k�j�±ls ! �ZOkUr-ebdwZ�e swk�`�e dwZ�eU`bk7dBhiY g�[�\meC	 h ° e�°²x�k7l�eUj-dUx�aOk7dfhmeUj�dTx
eMdBY�°��Mx] [�g1k7\m\   °	 � ]q[*j�e�aOg�[*aO[-sfhmdfhm[*j,ZOk s
dwZ�eU`bk7dfhmYbg�[�\meMsJj�[�d:swZOk�g�eM±�v-t�dwZ�e1[�dQZ�eUgMx#dQZ�eMt9YUk�j¯vOe�hml*j�[*g�eM±oh²j¯YM[*`baOc�dfh²j�l�dwZ�e�sfh²`�hm\²k�g�hmd�tb�è°
õ�Z�eUj�dwZ�eJsBh³`´hi\²k�g hid�t � 	UÖ � w2Ö ! ��vOeMd�_eMeUjAÖ � k�j�±}Ö ! hms:±Oe��Sj�eM±�k7s�] [�\m\m[��sX�

� 	ªÖ � w%Ö ! � ¢ z6 7ð �{8 �
� 	zs � � w�s ! � �

Æ ¾�É�Á?¾Ï¾ÌÄJÉ�¹D¾�Ä7¾ÏÁ¯ë_¾Ï¿BÄUºêÄ7Ôw»�¿BÄDÅJÉ�¹7¾�ÃwÉ�¹7¾Ì½
ë_¾Ï¿BÄUºêÄ7Ôw»�Þ
} x



qZ�eUg�e � 	/s � � w�s ! � ��hmsbdwZ�e�sfh²`�hm\²k�g�hmd�t�vOeMd�_eMeUj YM[*j�YMeUa�dfsts � � k�j�±ys ! � °�õ�Z�c�sUx�dQZ�e�sfh²`�hm\³k-g�hmdÏt�vOeQôd�_eMeUj�d�'[1aOg [*aO[�sBhidBhi[�j his:k�_eMhml*Z�dBeM±ÝswcO` [7]�dwZ�eqsBh³`´hi\²k�g hidBhieMsJvOeMd�_eMeUjÁ�#\i\meUg�s:[7]6YM[*gfg eMswaO[*j�±Oh²j�l
dwZ�eU`bk7dfhmY9g�[-\ieMs�h²j dwZ�e�d�_[�aOg�[�aO[�sfhmdfhm[*j�sT°:�[�dfe dwZOk7d�hmd�hmsbh²`baÒ[*g�dwk-j�d�df[o\m[*[���k7d�sfh²`�hm\²k�g�hmdfhmeMs
vOeMd�_eMeUj YM[*gfg�eMswaÒ[*j�±Oh²j�lÝg�[�\meMsX�)h¼]�dwZ�eJg�[�\meJh²j-] [�gf`bk7dfhm[*j�_eUg�eJj�[�d_dwk0�7eUj�h²j�df[bk7YMYM[�cOj�dUx�dwZ�eUj4Ö����4�
�*�4�*�?��� k�j�±��?���ý���4��Ö����4� '[�c�\i±bZOkTr�e�sfh²`�hm\³k-g�hmdÏt z x7vOeMYUk-c�sfe�dwZ�eMt�swZOk�g�e_k7\m\OYM[*j�YMeUa�dfsUx�k7\mdwZ�[�c�l*Z
dwZ�eMtÝ±OhmsfdQg�h²vOc�dfe1dwZ�eU`&±Oh��6eUg�eUj-df\mt�df[�dwZ�eU`bk dfhmY1g�[�\meMsU°*� hmdwZ [�cOg�]�[*gf`�c�\²kOx#k sfswcO`�h²j�lbdwZ�eUg eJhis:j�[
sfh²`�hm\³k-g�hmdÏt9vÒeMd�'eMeUj�dwZ�eJYM[*j�YMeUa�dBs'YM[�gfg�eMswaÒ[*j�±Oh²j�lÝdf[¨�?���{k�j�±4Ö��4���mx*dQZ�eqsfh²`�hm\²k�g�hmd�t9vOeMd�_eMeUj�dwZ�e
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sleep hibernate

dance

man class

place-obliqueagent

ia=-2+.33*6=0

Prop1

ia=-2+.2*6=-.8
verb

agentplace-oblique

verb

ia =-2

ia=-2+.33*6=0

Prop2

ia=-2+.2*6=-.8

bear

Similarity (sleep, hibernate)= 0.6 (preset)
Similarity (sleep,Prop1) = 1/3 = 0.33
Similarity (hibernate, Prop1) = 0.6/3=0.2

Similarity (sleep,Prop2) = 0.6/3 = 0.2
Similarity (hibernate, Prop2) = 1/3=0.33

Similarity (Prop1, Prop2) = 1/3*(0+0.6+1)=0.533

ia=-2+.533*6=1.2
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YZH-GIH�ELKLELMINc?FPpn@MINfU>KLYZ]IH�U E3GIH�YZGIYSU>NfA>NfYZ?FUT§IÈ�r|YFKT]FUmYZ?FsfadYZ?dADCFE�sOR\A>A>ETH)KTRpU>EXeFRpsfADCFYZ]FPZCWADCFNfUmMINfU>KT]FU>U>NfYZ?
CFYXsfMIU0r|YZH<iXETHJNìr|aFNO?FPxNfU>YXscRpA>ELMbU ET?XA>ET?FKLELU�k

È@? · ELKLA>NfYZ? ¯ kìë [ E_UDR [ ADCIRpAxADCFEBj�?IRps3GIH�YFMq]FKLAbYpr�KLYFV`GIH�ETCFET?FU>NfYZ?»NfU�RX?�Nc?SA>ETH>GIH�ELADR\A>NfYZ?
ADCIRpA3V`RpA KQCFELU3ghELU>A3ADCFE2NO?IGI]FA:U>ET?SA>ET?FKLEXk�È¢?_U>YZVdE2KTRpU>ELUTeïADCFE`VdYZMIELs<V`R�aª?FYXA3ghE�RXgFsfExA>Yxj�?FM
UD]FKQC RX?�NO?SA>ETH>GIHJELADRpA>NfYZ?�k6l0CFE_scRpKQv
YprWR&j�?IR\s"NO?SA>ETH>GIHJELADRpA>NfYZ?
r|YZHbR�U>ET?SA>ET?FKLE_UD]FPXPXELU>A UbADCIRpA

íXí



¬7NfADCxA�CFE3CFELsOGÍYpr�CFETH<PSYZMqVdYSADCFETHLeIÉ<Nc?FMIETH�ELsfscR [ R\U=RSgFsuE:A>YdPXYdA>YdADCFE3GIH�Nc?FKLEXÊËU"gIRpsfs;MqH�ELU>U ELMbsuNcvpE
R`ðI]FELET?�kt¹�ETH�U>A>ETGIVdYSADCFETH0gIELKTRSVdEdPZH�ELET? [ NuA�C�ET?SiFa [ CFET?BUDCFE3UDR [ CFY [ gIETRX]FA Nìr@]FsmÉ<Nc?FMIETH�ELsfscR
suYFYZvpELM©RX?FM�UDCFE�CIRpA ELM¼É<Nc?FMIETH�ELsfscR_ELiXET?�VdYZHJEXk(É=NO?FMIETHJELsuscR [ RpU"U>Y�KLCIRXH>VWNO?FP_ADCIR\A"ADCFE(GIHJNO?FKLE
MqRX?FKLELM(R\sus�?FNfPZCXA�YZ?Fsfa [ NfADC`CFETHÂk-¬ÇCFET?dADCFE0KLsfYFKQvdU ADRXH�A>ELM2A>Y"U>ADH�NcvpE�VdNfMq?FNuPFCXATeFUDCFE"H�ETVdETVdghETH�ELM
ADCIRpA0UDCFE3CIR\MbA>Y`PXY�CFYFVdEX§FNO?BCFETH�ÇqNfPZCSATeIU�CFE"suYSU>AtYF?FE"U>sfNOGIGhETHLk

l)RXgFsfE�íIk¿¶ � É<Nc?FMIETH�ELsfsORbGIR\U>UDRpPXEXk

UD]FKQC_RX?BNc?SA>ETH>GIH�ELADR\A>NfYZ?oV`R�a�?FYXA"ELÀFNfU>A3RX?FM_ADCIRpA�ADCFE`U>ET?SA>ET?FKLEdNfU3ELNfADCFETH�r@RpsfU>E`YZH�KLYZ?SiXELaFU3?FE [
NO?Sr|YZH>V2RpA>NfYZ?�k-¹0Y [ ELiXETHLepNc?xR"iXETHJNìjqKTR\A>NfYZ?`A�RpUDv�epADCFE0YZ?Fsfa ¶ ADH>]FE�·dGIH�YZghE0U>ET?SA>ET?FKLELU0RXH�E<ADCFYXU>E�ADCIRpA
RXH�E"?FYXA0?FY�iSELs � §FN¾r-ADCFE3VdYFMIELs�MIYFELUt?FYXA�j�?FM�RX?Sa`Nc?SA>ETH>GIH�ELADR\A>NfYZ?2r�YFH�R:U>ET?SA>ET?FKLEXeINfA [ Nfsfs;KLYZ?FU>NfMIETH
NuA�r@RpsfU>EXk

À-NfPZ]IH�E�íhkc¶Zz|R � ELÀFETV`GFsfN¾jqELU`ADCFExU>NfAD]IRpA>NfYZ? [ CFET?oA�CFE(VdYFMIELs-r@RpNfsfUdA>Ybj�?FM©RX?_Nc?SA>ETH>GIH�ELADR\A>NfYZ?
RpAdADCFE�ET?FM©Y\r^R_GIH�YZgIExU>ET?SA>ET?FKLEXk · ]IGIGhYXU>EbADCIR\A�A�CFE(VdYFMIELs0H�ETRpM�ADCFEbÉ<Nc?FMIETH�ELsfsOR©GIR\U>UDRpPXE2NO?
l}RXgFsfEdíIkc¶XeFRpKLð�]FNcH�ELM_RdGIH�YZGIYSU>NfA>NfYZ?IRps}H�ETGIHJELU>ET?XA�RpA>NfYZ?xYpr}A�CIRpA0GIRpU>UDRpPSEXe�RS?FM;eZA�CFET?�eqCIRpMbA>Y7�>]FMIPXE
ADCFE`GIH�YZgIE �m��� ~ � � � ���f� ³ �f� Äp� ~ � � �"³�� � � �Xk"¥�r�A ETHtGIH�YFKLELU>U>Nc?FPBADCFNfU"U>ET?XA ET?FKLEXe;ADCFE`VdYFMIELs}ET?FMIUd]IG
[ NfADC�?FYxNc?XA>ETH GIH�ELADRpA>NfYZ?�e�gIELKTRS]FU>EXe�R\suA�CFYZ]FPZCbA�CFETH�E�RXHJE3VdYZH�EdGIH�YZGIYSU>NfA>NfYZ?FU^RSgIYZ]FA"É<Nc?FMIETH�ELsfscRxNO?
ADCFEmU>A YZH�aXeT?FYZ?FE�YprIADCFETVÇV`RpA KQCFELU;A�CFE-NO?IGI]FA�kml0CFETH�E�r|YZH�EXe�ADCFEmVdYFMIELs��>]FMIPXELU}A�CFE-U>ET?XA ET?FKLE�RpU�tL�X�¾� � k
Ð YXA E�A�CIRpATe�Mq]IH�Nc?FP3ADCFE0GIH�YFKLELU>U-YprqU>ETRSH�KQCFNc?FP9r�YZH)RX?:Nc?XA ETH>GIH�ELADRpA NuYF?�epETRpKQC:A>NcVdE<ADCFE0VdYFMIELsFr@RpNfsuU�A>Y
j�?FM�R"KTRX?FMINfMqRpA E0Nc?XA>ETH GIH�ELADRpA>NfYZ?�eSNfAmKTH�ETRpA ELU�R"gI]FP(z�U>ELE · ELKLA>NfYZ? ¯ kìë � e [ CFNfKLC`H�ELKLYZHJMIUmADCFE0KLYF?XA>ELÀFA
z [ YZH�M;eFADCFETV`RpA NuKdH�YXsfEXeqGIH�ELiFNfYZ]FU�NO?SA>ETH>GIHJELADRpA>NfYZ?�eIELA KXk � RpA0A�CIRpA0VdYZVdET?SATkml0CFELU E�gI]FPXUtHJETGIH�ELU>ET?SA
VdETVdYZH�NfELU0Y\r�KLYZV2GIH�ETCFET?FU>NfYZ?xr@RpNfsc]IH�ELUT§IA�CFELa(RpsfU>YxV`R�a�gIEd]FU>ELMxr�YFHh�>]FMIPXNc?FPbR3U ET?XA>ET?FKLEdRpU�rÁR\suU EXe
RpU"Nc?oADCFEd±_YXU>ELUJn@Nusfsc]FU>NfYZ?�sfNfA>ETH>Rps�ADRpUDv�kdl;YbU>ELE [ CXa_Rxj�?IRps-Nc?SA>ETH>GIH�ELA�RpA>NfYZ?_KTRX?I?FYSA3gIE`ADCFE2U>YXsfE
KTH�NfA>ETH�NfYZ?2r|YZH��>]FMIPXNc?FPdADCFEtA�H>]FADCdYpr-R"U>ET?SA>ET?FKLEXeFsfELA=]FU<sfYFYZv`RpA�ADCFEtELÀIRXV`GFsfE"Nc?�À-NuPF]IH�E^íhkc¶Zz|g �L� RpA
ADCFEtET?FMxYpr}A�CFEtGIH�YZghE)ù)� � � �|��³�� � � � � �"���p� �)� � � �Q� � ³X³�� �DeSADCFE^VWYZMIELs;GIH�YFMq]FKLELM(RS?`Nc?SA>ETH>GIH�ELADR\A>NfYZ?
r�YZH:ADCFEbU ET?XA>ET?FKLEXe�ELiXET?�ADCFYF]FPZC�ADCIRpA:NO?SA>ETH>GIHJELADRpA>NfYZ?�MINfM7?FYSAWV2RpA>KLC©Rpsfs�A�CFE�GIH�ELiZNfYZ]FU [ YFH�MIUTk
�mELKTRS]FU>E"ADCFE3VdYFMIELs�NuU�KLYZ?XA ET?XA [ NfADCxADCFE3CFNfPZCFELU>A�n¨R\KLA>Nfi�RpA>NfYZ?bGIHJYZGIYXU NuA NuYF?�V`RpA KQCFNc?FPdADCFE�KT]IH>H�ET?SA
[ YFH�M;eTN¾r�ADCFE�GhYXU>NfA>NfiXE0RpKLA>Nfi�R\A>NfYZ?FU)rÁHJYZVã���p� � RX?FM2�Q� � ³X³�� �<KLYZ]I?XA ETH>gIRpscRX?FKLE<ADCFE�?FELPFRpA>NfiXE0RpKLA>Nfi�R\A>NfYZ?
rÁH�YFV{� �|��³�� � � � � ��eqA�CFE3GIH�YZGIYSU>NfA>NfYZ? �m��� ~ � � � ���f�`���p� � � � ���L� � ³X³I� �"KTRX?bghE�H�ELA�H�NfELiXELM�RX?FMªR\KLKLETGFA>ELM
RpU�RX?�Nc?SA>ETH>GIH�ELADR\A>NfYZ?�k©È�r"ADCFEbELÀZNfU>A ET?FKLEªY\r^RBj�?IRps0Nc?SA>ETH>GIH�ELA�RpA>NfYZ? [ ETH�EbADCFE�]I?FNfðI]FE�KTH�NfA>ETH�NfYZ?
r�YZH�A�H>]FADC³�J]FMIPSETVdET?XA�e�ADCFEdU>ET?XA ET?FKLE.ù)� � � �|�J³�� � � � � �`���p� � � � �d�L� � ³X³I� �dUDCFYZ]FsfM	ghE;�>]FMIPXELM � �a� � k
¹0Y [ ELiXETHLeIA�CFE"ELÀZNfU>A>ET?FKLEdYprmRxgI]FP(H�ELKLYFH�MINc?FP�ADCIR\A0ADCFE�VWYZMIELs�r|YZ]I?FM_?FY�Nc?SA>ETH>GIH�ELADR\A>NfYZ? [ CFET?ÍNfA
H�ETRpMxADCFE [ YZHJMª���p� � eXUDCFY [ U<ADCIR\AmADCFETH�E [ RpU<U>YZVdE�Nc?FKLYZ?FU>NfU>A>ET?FKLa�ghELA [ ELET?B���p� � RX?FMxADCFE3GIH�ELiFNuYF]FU
[ YFH�MIUTk-l0CFETH�E�r|YZH�EXeqHJELADH�NfELi�RpsïYpr�R`gI]FP�GIHJELiXET?XA U0ADCFE3VdYFMIELs�r@H�YZVú�J]FMIPSNO?FPxADCFE"U>ET?SA>ET?FKLE3RpU�ADH>]FEXe
NO?ÍUDGFNfA>E3Y\ryCIR�iFNO?FPWr�YZ]I?FM_R:j�?IRps;Nc?SA>ETH>GIH�ELA�RpA>NfYZ?2r|YZH<NfATk
= É I D�f�@�V^DGQ�V^@�D�K7S'@ H V
D�RCQ�B�L HJI \^QNRP]'KJLYb
LNQYL H U�ÑJ]'V^`aD�f�D[S H K ì b^] H B�L HJI D�K H RPb^QYLNK I LYSZ` H F?] HJI b2R�K?D�V±@PS%OiRaT H KD í \
QYLNTGL H QNU�K H R H D�V6LYS HJI D�\^F?LN@PF{T�@CS H D í�H c É I ]2K ìäHJI D H F?] HJI ÑJ]2V^`aD�f�DGS H LNKoRaT H ]'RPQYQNU�R3¿�Àû^½�¾�Ã[½�üZÚ
Á�À�¿�Àû^½�¾�Ã[½ýÑJ]'V^`aD�f�D[S H c
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=Bug>
  isa bug
  word play
  role verb

=Bug>
  isa bug
  word  lose
  role verb

No interpretation

No interpretation

Cinderella played the piano

lost her slipper

Cinderella prop No interpretation

=Bug>
  isa bug
  word  piano
  role object

Cinderella prop
Cinderella lost her slipper

The stepmother

Stepmother prop
The stepmother hated Cinderella

a)

b)

False

False

Cinderella went to the ball

þ-NuPF]IH�E^íhkc¶ �h} ETHJNìjqKTR\A>NfYZ?xYpr;r@RpsfU>E"GIH�YZgIE�U>ET?SA>ET?FKLELU0gIRpU>ELMxYZ?xGIH�ELKLELMINc?FP�É<Nc?FMIETH�ELsfscR�GIRpU UDRpPXE�z�U>ELE
l}RXgFsfE�íhkc¶ � k"RIk3É=YZV`GIH�ETCFET?FU>NfYZ?ÅET?FMIU [ NfADC_?FYbNc?XA ETH>GIH�ELADRpA NuYF?Br�YFH0ADCFEdU>ET?SA>ET?FKLE�RS?FM [ NuA�C_A [ Y
gI]FPXUTkmg�kmÉ=YZV`GIH�ETCFET?FU>NfYZ?ÍET?FMIU [ NuA�C�RX?xNc?SA>ETH>GIH�ELADR\A>NfYZ?bRX?FM [ NfADCBR`gI]FPqk

l0CFNfU�GIH�YFKLELMq]IH�Exr|YZH:U>ET?SA>ET?FKLEbiXETH�N¾jqKTRpA>NfYZ?�U�RTaFUdADCIRpATeyETRpKQC&A>NcVdE�RÍr@RpNfsO]IHJE�Ypr0j�?FMINc?FP©RX?Sa
V`RpA>KLCFNc?FP	Nc?SA>ETH>GIH�ELADR\A>NfYZ?¦CIRXGIGhET?FUTe0A�CIRpAdr@RpNfsO]IHJE�ELiXET?SA�NfUbH�ELKLYZH�MIELM»RX?FM©r|YZH>VWU`ADCFEªgIR\U>NfU`r|YZH
�J]FMIPXNc?FPxADCFE3A�H>]FADCxYprmR`U ET?XA>ET?FKLEXk�ÿ�YXA>E"ADCIRpA�ADCFE3scRpKLvxYprmR:j�?IRps)NO?SA>ETH>GIHJELADRpA>NfYZ?xNfU"R�GIRXHJA>NfKT]FsORSH
KTRpU>EdYprmUD]FKLC_R2rÁRpNfsc]IH�EdELiXET?SA � N¾r<ADCFE`VdYZMIELs-ET?FMIU [ NuA�Cª?FYbNc?SA>ETH>GIH�ELA�RpA>NfYZ?�e�ADCFETH�E:NfU�RxgI]FPbADCIRpA
vpELETGFUtA�H>RpKLvdYpr-ADCIRpA�rÁR\Nusc]IH�EXk

lïY�UD]IV2V`RXH�N��LEXe�Nc?_R`iXETHJNìjqKTR\A>NfYZ?BADRpUDv�eqA�CFE�VdYFMIELs-KLYZ?FU>NfMIETH�U3R2U>ET?SA>ET?FKLEdADH>]FE3N¾r<NuA�r|YZ]I?FMoR
j�?IRpsINc?XA>ETH GIH�ELADRpA>NfYZ?2RX?FMdNìr;NfA-PXET?FETH>R\A>ELM`?FY3gI]FPXUmMq]IH�Nc?FP:NuA U-KLYZV`GIH�ETCFET?FU>NfYZ?�k�l0CFEtVdYFMIELs2�J]FMIPSELU
RdU>ET?SA>ET?FKLE�RpU=rÁRpsfU>E"N¾rmNfA0NfU"RXgFsfE3A>Y`H�ELADHJNuELiSE�R`gI]FP�GIHJYZMq]FKLELM [ CFNfsuE`GIH�YFKLELU>U>Nc?FPxADCIRpA0U ET?XA>ET?FKLEXk
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ô9��� �{���t'3����õ"'=!0��'<!�ö-' 5»�"8 /:4w'=13'<!3���>�"!
Ä"]IH)MINuU KT]FU>U>NfYZ?2YprqU>ET?SA>ET?FKLE0KLYZV`GIHJETCFET?FU>NfYZ? [ RpU)suNcVdNfA>ELMxA>Y�ADCFE<KTRpU>E [ CFET?:ADCFETH�E [ RpU-R"GIH�YZGhYXU>N¾n
A>NfYZ?ªzÁgIE�NuA=rÁH�YFVsfYZ?FPpn@A>ETH V VWETVdYZH�adYZH�rÁH�YFVãMINfU>KLYF]IH�U>E � KLYZH>H�ELU�GIYZ?FMINc?FP`A>Y:ADCFE�NO?IGI]FA�U>ET?XA ET?FKLEX§
ADCIRpA0GIH�YZGhYXU>NfA>NfYZ?2r|YZH>VdELMxADCFE"VdETRX?FNc?FPªz�Nc?SA>ETH>GIH�ELADR\A>NfYZ? � Ypr}ADCFE�Nc?IGI]FATk�¹�Y [ ELiXETHLeZR:sfYXA<Ypr}Nc?IGI]FA
U>ET?XA ET?FKLELUWRSH�E(?FYpiXELs<RX?FM�MIYÅ?FYSAWCIR�iXE2KLYZH>H�ELUDGhYZ?FMIET?SA>UdNO?©GIHJNuYFH�vF?FY [ sfELMIPXE � YF?Fsua&ADCFNc?Iv	CFY [
V`RX?Sa(?FE [ r@RpKLA>U�GIELYZGFsfE3sfETRXH ?xr@H�YZV{gFNcH�ADC��

È@?ÍADCFE�GIHJELiZNfYZ]FU�U>ELKLA>NfYZ? [ EdCIR�iXE"U>ELET?bA�CIRpA0U>YZVWELA>NcVdELUtA�CFE�VdYFMIELs�j�?FMIU"RX?bNc?SA>ETH>GIH�ELADR\A>NfYZ?
ADCIRpA�MIYZELU"?FYXA"V`RpA>KLC�GhETH¢r�ELKLA sua_Rpsfs}A�CFE [ YZHJMIU0Nc?�A�CFE�U ET?XA>ET?FKLEXe�gI]FA3RpA�sfETRpU>A"V`RpA>KLCFELUtU YZVdE3Y\r
ADCFETVbk��-iXET?2ADCFYZ]FPFC`UD]FKLCxRX?dNc?FKLYZV`GFsfELA>E3V`R\A>KQCWNuU�?FYXA�RpKLKLETGFA�RXgFsfE0r|YZH-U ET?XA>ET?FKLE"iSETH�N¾jqKTRpA>NfYZ?�eFNfA
V`R�a^GIH�YpiFNfMIE�A�CFE�gIRpU>NfUïr�YFH;KLYZV2GIH�ETCFET?FU>NfYZ?dRX?FM�V2RTa"RpsfsfY [ ADCFE0VdYFMIELsXA>Y"H�ELscRpA>E<?FE [ Nc?Sr|YZH>V`R\A>NfYZ?
A>Y`YXsfMovZ?FY [ sfELMIPXEXk�l0CFE3PSNuiSET?¹��?FE [ ADCFELYZH�a�eqGIH�YFGIYXU>ELM_gXa�¹�R�iZNfscRX?FMoRX?FMoÉ<scRXH>vozJ¶ °XÆ µ � e�RSH�PZ]FELU
ADCIRpA"U>ET?SA>ET?FKLELUdKLYZ?SADRpNc?5���
	�RX?FM�YXsfM;eh¡��c�����©NO?Sr|YZH>V2RpA>NfYZ?oRX?FM&ADCIRpA3A�CFE�?FE [ Nc?Sr|YZH>V`RpA NuYF?_NfU
]I?FMIETH�U>A>YFYZM�Nc?oA ETH>VdU"Ypr0ADCFE`YSsuM�YZ?FEXkx¹tR�iFNuscRX?FM¦RS?FM	É<scRXH>vBUD]FPXPSELU>A>ELMoADCIR\A3GIELYZGFsfExj�H�U>A9j�?FM
RX?XA ELKLELMIET?XA>U-Nc?dVdETVdYFH�a"r|YZHïADCFE<PXNfiXET?dGIRXH�A)YprwR�U>ET?SA>ET?FKLE0RX?FMdADCFET?`RpA>A�RpKQC�A�CFE=?FE [ Nc?Sr|YZH>V`R\A>NfYZ?
A>Y`ADCFYXU E3RX?XA ELKLELMIET?XA>U�k

�<ETVdETVdghETH0ADCIR\A=V:abVdYFMIELs}RpA>A>ETV2GFA>U<A>Y:j�?FMªRdKTRX?FMINfMqRpA E3Nc?XA ETH>GIH�ELADRpA NuYF?2r�YZH�ADCFE:U>ET?SA>ET?FKLE
RpU"U>YFYZ?oRpUdGIYXU>U NOgFsfEXk��-iSET?_ADCFYZ]FPZCÅUD]FKQCÅKTRX?FMINfMqRpA>ExNO?SA>ETH>GIHJELADRpA>NfYZ?FUdV`R�aªgIE2NO?Si�R\suNfMqRpA ELM¦RX?FM
H�ETGFscRpKLELM�gXa2YXADCFETH�UyrÁ]IH�A�CFETHmYF?�eXADCFELa`KTRS?�CIR�iXEtR9j�?IRps [ YZH�M2NO?2ADCFE�KLYZV`GIH�ETCFET?FU NuYF?�k�É0RS?FMINuMqR\A>E
NO?SA>ETH>GIHJELADRpA>NfYZ?FU3RXHJE�GIRXH�A NOR\s�V`R\A>KQCFNc?FPXU"A Y�ADCFE:Nc?IGI]FATk3È�r>e;RpA�ADCFEdET?FM_YprmADCFEdU>ET?SA>ET?FKLEXe;?FY`j�?IR\s
NO?SA>ETH>GIHJELADRpA>NfYZ?dNfUyr�YZ]I?FM;eFYZ?FE<Ypr;ADCFELU EtGIRXH�A>NcRpsqV2RpA>KLCFNO?FPSU�V`R�a�ghEtH�ELADHJNuELiSELM(RX?FMx]FU>ELM�RpUmR:GIYXNc?SA
Ypr}RpA>ADRpKLCIVdET?SA;r|YZHyADCFEt?FE [ Nc?Sr|YZH>V`R\A>NfYZ?�k-l0CZ]FU�eXYXsfMxKTRX?FMINfMqRpA>E�NO?SA>ETH>GIHJELADRpA>NfYZ?FU�U>ETH�iXEtR\U�RX?FKLCFYZH
GIYXNc?SA>U`YZH���{� ¢;¤ Nc?SA>Y_ADCFEbMINfU>KLYZ]IH�U EXk¼¹�YFYZvXUdU>ETHJiXE�A�CFE�H�YXsfEbYprtsfNc?IvXNc?FP¦R_?FYpiXELs<U>ET?SA>ET?FKLEbA>Y
ELÀZNfU>A>Nc?FP	vF?FY [ sfELMIPXEXk	l�CFELa¼RXHJE�ADHJETRpA>ELM©RpU`H�ELPZ]FscRXHLemV2RpA>KLCFNO?FP&NO?SA>ETH>GIHJELADRpA>NfYZ?FU`RXH�EX§�YZ?Fsfa�ADCFE
ELÀZNfU>A>ET?FKLE_Ypr�R�gI]FPÇz�Nc?¦A�CFE�KTRpU>E_Ypr3CFYFYZvXU � MINfU>KTH�NcVdNc?IRpA ELUªgIELA [ ELET?©A�CFEªA [ Yqk�¬ÇCFETH�ETRpUxADCFE
VdYZMIELs�KTRX?©H�E���ELKLA`U>ELiXETH>R\s0KTRX?FMINfMqRpA>EBNO?SA>ETH>GIHJELADRpA>NfYZ?FUTe�YZ?Fsfa©YZ?FEbYpr"ADCFETV NfU�]FU ELM7RpU�R&CFYZYZv�k
l0CFEo?IRpAD]IH>Rps�KLCFYXNfKLEªNfUbADCFE_KTRX?FMINfMqRpA EªA�CIRpA [ RpUbH�E���ELKLA>ELM»scRpU>ATe�gIELKTRX]FU>E_ADCIR\A�Nc?SA>ETH>GIH�ELADR\A>NfYZ?
V`RpA>KLCFELU3GIH�ELUD]IV`RSgFsuaoVdYFH�EdKLYZ?FKLETGFA>U"r@H�YZVñA�CFE`U>ET?SA>ET?FKLE`ADCIRX?_RX?Sa�YSADCFETH"GIH�ELiFNuYF]FU>sfa	H�E���ELKLA>ELM
KTRX?FMINfMqRpA>EXk<¥�r�A>ETH=ADCFE3CFYZYFv [ R\U�U ELsuELKLA ELM;e�NuA�NfU^]IGFPFH>RpMIELM�A Y�A�CFE3U>ADR\AD]FU0Ypr-Nc?XA>ETH GIH�ELADRpA>NfYZ?bRS?FM;e
RpU<r|YZH�U>ET?XA ET?FKLELU [ NfADCbR`H�ELPF]FsORSH<Nc?XA>ETH GIH�ELADRpA>NfYZ?�ehADCFE3VdYFMIELsw]IGhMqRpA>ELU�ETRpKLCxYpr}ADCFE3GIH�YFGIYXU>NfA>NfYZ?IR\s
suNc?IvSU"KLYZH>H�ELU�GIYZ?FMINc?FPxA>YdADCFE3Nc?IGI]FA�U>ET?XA ET?FKLE3A>Y`GIYSNO?SA�KLYZ?FU>NfU>A>ET?SA>sfabA>YdADCFE3KLCFYXU>ET?bCFYFYZv�k

· ]IGIGIYSU>E3ADCIR\A0ADCFE�VWYZMIELs}HJETRpM�ADCFE3GIR\U>UDRpPXE"Nc?Bl}RXgFsfE`íIkìëdRX?FM_?FY [ NfA^CIRpU�A>Y�H�ETRpMBADCFE3?FELÀFA
U>ET?XA ET?FKLEXe7� �©� � � tä�S� � � �J� ì � � s �x� ���|� t��Z� � ~©�&� � �X�������Z�S� � k�þ-NfPZ]IH�E�íIk¾ëqz|R � UDCFY [ U�CFY [ ADCFE
VdYZMIELs-GIH�YFKLELU>U>ELU�ADCIRpA0Nc?IGI]FA"U>ET?SA>ET?FKLEXk0l [ Y�GIHJYZGIYXU NuA NuYF?FU�rÁH�YFV6ADCFE�GIHJNuYFH0A>ELÀFAtRXHJE3KLYZ?FU>NfMIETH�ELM
RpU<KTRX?FMINfMqRpA>E"Nc?XA ETH>GIH�ELADRpA NuYF?FU9z�ADCFELa�RXH�E�ADCFE"RX?FNcV`RpsfUtGIH�YFGIYXU>NfA>NfYZ?bRS?FM�ADCFE · ?FY [ n@¬ÇCFNfA>E"GIH�YZGhYpn
U>NfA>NfYZ?�e�YZ?bA�CFE"j�H�U>A"RX?FM;e�H�ELUDGhELKLA>NfiXELsfaXe;ADCFE:U>ELKLYZ?FM [ YZHJM � §q]I?Sr|YZH�AD]I?IRpA ELsua_?FYZ?FE3NfU"ipRpsfNuMqR\A>ELMogXa
rÁ]IH�A�CFETH [ YFH�MIUTe�U>YbADCFE`VdYFMIELs)rÁRpNfsfU3A Yxj�?FM	Rdj�?IR\s-NO?SA>ETH>GIHJELADRpA>NfYZ?Br|YZH�ADCFEdU>ET?SA>ET?FKLEXk`¹0Y [ ELiXETHLe
A>Y�H�ELscRpA E"ADCFEtKT]IH H�ET?XA<U>ET?SA>ET?FKLE"A>Y:ADCFE"GIRpU>UDRpPSEXeZA�CFE^VdYFMIELs;H�ELADH�NfELiXELU<ADCFE�scRpU>A<Nc?XipRpsfNfM�KTRX?FMINfMqRpA>E
NO?SA>ETH>GIHJELADRpA>NfYZ?�e�ì � � s �x� ���|��s �p�����p� �m���_� � � t��X� � � �J� RX?FMª]FU>ELU�NfA^R\U^R`CFYFYZv�k<¥tU7þ-NfPZ]IH�EdíIkìëqz|g �
NO?FMINfKTRpA ELUTe0RpsfstA�CFE�GIH�YZGIYSU>NfA>NfYZ?©sfNc?IvXUxNc?©ADCFExj�?IR\stH�ETGIH�ELU>ET?SADRpA NuYF?©YprtA�CFEbNO?IGI]FAbU ET?XA>ET?FKLE	z�U>ELE
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¬®CFET? · ?FY [ ¬ÇCFNfA>EXÊËU�U>A>ETGIVdYSADCFETH�r|YZ]I?FM�YZ]FA�ADCIRpA · ?FY [ ¬®CFNfA>E [ RpUtVdYZHJE�gIETRS]FA>N¾rÁ]Fs)ADCIRX?ÍUDCFE
[ R\UTeFUDCFE3YZHJMIETH�ELM�R`CF]I?XA>ETH=A>Y`ADRXv\E^CFETH�Nc?XA>Y2ADCFE [ YZYFMIUtRX?FM_vXNfsfs�CFETHÂkml0CFE�CF]I?SA>ETH�r|ELsuA�GFNuA�axr|YZH
ADCFEtaSYZ]I?FPdPXNcH�s|eIU>Y�CFE"MINfM�?FYXA0vSNfsus)CFETHLeIgI]FA�sfELAtCFETHyr@H�ELE�NO?SA>YdADCFE�r|YZH�ELU>A<RX?FMxA>YXsfM�CFETH�A>Y�ghE [ RSH�E
Ypr}CFETH-U>A>ETGIVWYXADCFETHLk · YFYZ?�e · ?FY [ ¬ÇCFNuA E [ RpU-sfYXU>A�Nc?`ADCFE�r|YZH�ELU>AmRX?FMbgIELKTRSVdEtiSETH�adU>KTRXH�ELM;k)±oRX?Sa
RX?FNcV`RpsfUtsfNfiXELM_Nc?bADCFE�r|YZH�ELU A=RS?FM�U>YZVWE [ ETHJE^?FYXA=rÁH�NfET?FMIsfaXk

l)RXgFsfE�íIk¾ë �-· ?FY [ n@¬®CFNfA>E3GIR\U>UDRpPXEXk

context Experiment
interpretation SnowWhiteProp
child *SnowWhite* 
parent Input
type agent 
isa prop-link

In the forest Snow White found a little house

Animals prop Animals prop No interpretation No interpretation

Snow White prop
 Animals lived in the forest

Snow White was lost in the forest

a)

b)

Input

verb

place-oblique

agent

*SnowWhite*

*little-house*

SnowWhiteProp

*find*

*forest*

Retrieve hook
Snow White prop

object

context Experiment
interpretation SnowWhiteProp
child *SnowWhite* 
parent Input

isa prop-link
type object 

interpretation

þ-NuPF]IH�E(íhkìë � É<YZV`GIH�ETCFET?FU NuYF?�YprtR�?FYpiXELsmU ET?XA>ET?FKLEXkoRhk�É0RX?FMINfMqRpA>ExNc?XA ETH>GIH�ELADRpA NuYF?FUTkªg�kÄþ-NO?IR\s
H�ETGIH�ELU>ET?SADRpA>NfYZ?2r|YZH<A�CFE"NO?IGI]FA�U>ET?SA>ET?FKLEXk

· ELKLA>NfYZ? ¯ kc¶Xk¾ë � CIR�iXE0A�CFE�jqsusfETH�Ypr;ADCFE"U>sfYXA��������������������
��� �!��]IGhMqRpA>ELM�A Y�GIYSNO?SA0A>YdADCFE · ?FY [ n@¬ÇCFNfA>E
GIH�YZGIYSU>NfA>NfYZ?�k
ÿ�YXA>E�ADCIRpA0ADCFE3HJYXsfE�GFscR�aXELM�gXaxADCFEdCFYZYZv2NfU0ADCIRpA�YpryRS?bRXGIGIH�YpÀZNcV`R\A>E"Nc?XA>ETH GIH�ELADRpA>NfYZ?�e�vZ?FY [ ?

?FYXAtA Y(V`R\A>KQCÍELÀ�R\KLA>sfa�ADCFEdU>ET?SA>ET?FKLEXe;gI]FA [ CFNfKLC�NfU"ADCFE`ghELU>A3V`RpA>KLCbNc?BADCFE`GIRpU>U�RpPXEXk"¹0Y [ ELiXETHLe
ADCFE	VdYFMIELs"ADH�ETRpA UbADCFEoCFYZYZvSUªRS?FMÇADCFEoV`RpA>KLCFNc?FP¦Nc?SA>ETH>GIH�ELADR\A>NfYZ?FU�Nc?»ADCFE&UDRXVdE [ R�a�§"A Y©U>ELE
[ CXaXe�sfELAª]FUbKLYFV`GIRXH�EoA�CFEªKLYFV`GIH�ETCFET?FU>NfYZ? Ypr�A [ Y�U>ETV`RX?SA>NfKTRpsfsfaÇELð�]FNfipRpsfET?XA_U>ET?SA>ET?FKLELU � ù�� �
� �|�J³�� � � � � �b���p� �"� � � �L� � ³X³I� ��RX?FM�ù)� � �Q� � ³X³�� � s �\��� �\� � «#" � � � � �|��³�� � � � � ��´5þ-NcH�U>ATeysuELAx]FU`PXY
gIRpKQv2A>YdADCFE3RpKLA NuiSE"U>ET?XA ET?FKLE�ù)� � � �|�J³�� � � � � �3���p� �m� � � �L� � ³X³I� ��e [ CFNuKLC [ RpUt]FU>ELM�R\UtRX?2ELÀ�RXV2GFsuE
NO?nþ-NfPZ]IH�E_íIkc¶ZzÁg � §mU�]IGIGIYXU>E_ADCIR\ATemNc?FU>A ETRpM¦Ypr"iXETH�N¾r|aZNc?FP©ADCFNfUxU>ET?SA>ET?FKLEXe<ADCFEªVWYZMIELs|ÊËUxADRpUDv [ RpU
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The slipper

Cinderella prop
Cinderella lost her slipper

was lost by the stepmother

Fairy prop

to Cinderella
The fairy gave the slipper

No interpretation

=Bug>
  isa bug
  word  stepmother
  role agent

Cinderella prop
Retrieve hook

þ-NfPZ]IH�E3íIk ¯ � É<YZV`GIH�ETCFET?FU NuYF?bYpr-ADCFE"U>ET?SA>ET?FKLE�ù�� � �Q� � ³X³�� � s �p�d���p� � «#" � � � � �|��³�� � � � � ��´

A>YoKLYZV`GIHJETCFET?FM¦NfATe0R�r|A>ETH`H�ETR\MINO?FP�ADCFE�É<Nc?FMIETH�ELsfscR¦GIR\U>UDRpPXEbNc?�l}RXgFsfEoíIkc¶Sk¼l�CFE�UD]FKLKLELU>U NuYF?¦Y\r
KTRX?FMINfMqRpA>EdNc?XA>ETH GIH�ELADRpA>NfYZ?FU�r|YZH<KLYZV`GIHJETCFET?FMINO?FPBADCFNfUtNc?IGI]FA"U>ET?SA>ET?FKLEdKLYZ]FsfMªghEdADCFE3UDRSVdE�RpU�ADCFE
UD]FKLKLELU>U>NfYZ?ÍUDCFY [ ?xNc?�þ-NuPF]IH�E3íIkc¶ZzÁg � RS?FMbADCFE�j�?IRps�Nc?XA>ETH GIH�ELADRpA>NfYZ? [ YZ]FsfM_gIE �m��� ~ � � � ���u�2� �\� �-� � �
�Q� � ³X³�� �Dk)¥�U [ E�UDR [ Nc? · ELKLA>NfYZ?bíIk¿¶XeXN¾r-ADCFEtA�RpUDv [ ETH�EtA Y�iSETH�N¾r�a`A�CFEtADH ]FADC`Y\r}ADCFE�NO?IGI]FA�U>ET?XA ET?FKLEXe
ADCFEtVdYFMIELs [ YZ]FsfM;�J]FMIPSE�NfA<RpU�tQ�S�ì� � eXghELKTRX]FU>E�Ypr�A�CFE=gI]FP9r�YFH>VdELMdYZ?:ADCFE0iXETH g�k�¹�Y [ ELiXETHLepgIELKTRX]FU>E
ADCFEdADRpUDvxNfU"KLYZV`GIHJETCFET?FU>NfYZ?�e;ADCFEdVdYFMIELs-MIYZELU3?FYXA"GIR�a�RpA>A>ET?SA>NfYZ?ÍA>Y�A�CFEWgI]FPSU3RX?FMªRpKLKLETGFA U"ADCFE
GIH�YZGIYSU>NfA>NfYZ? �m��� ~ � � � ���u�:���p� �ï� � � �L� �Ë³X³I� �0RpU�ADCFE�j�?IRpsqNc?SA>ETH>GIH�ELA�RpA>NfYZ?dA>Y"A�CFE�Nc?IGI]FATk�l0CFNfU�U YXsc]FA>NfYZ?
V`RXvpELUxU>ET?FU>EBNìr [ E�ADCFNc?Iv©A�CIRpATeyj�H�U>ATe0GhELYZGFsfEoMIY¼?FYSA(GhETH¢r�YFH>V ELÀFA>ET?FU>NfiXE_KLYZH H�ELKLAD?FELU>UxKQCFELKLvSU
Mq]IH�Nc?FP�?FYZH>V`R\sqKLYZV`GIHJETCFET?FU>NfYZ?bRX?FM;eFU>ELKLYZ?FM;eIA�CIRpAmNfA<NfU0Nc?xADCFEtNc?SA>ETH�ELU>A<Ypr)ADCFEtKLYSPZ?FNfA>NfiXE"U>aFU>A>ETV
A>Y�H�ELscRpA EtADCFE�Nc?IGI]FA<A>Y3U>YFVdELADCFNc?FP`RpscH�ETRpMIa�vF?FY [ ?�R\U-r@RpU>A�R\U�GIYSU>U>NcgFsfEXk�ÈÁA=R\suU Y�Y\½wETHJUmH�YZgI]FU>AD?FELU U
A>Y_NO?ICFETHJET?XA�?FYSNuU E�RX?FM¦CZ]IV2RX?oETH H�YZH�UTko¹�Y [ ELiXETHLe)ADCFNfU`Nc?XA ETH>GIH�ELADRpA NuYF?�MIYZELU�?FYSAWV2RpA>KLC_ELiXETH�a
[ YFH�M�Nc?BADCFEdNc?IGI]FA"U>ET?XA ET?FKLEX§;Nc?BADCFNfU3H�ELUDGIELKLA�e�NuA"NfU"U>NcVdNfscRXH�A>YbRxCFYZYZv�e [ CFNfKLC�NfU3RxgIELU>A3GIRSH�A>NcRps
V`RpA>KLCxr|YZH�ADCFE3KT]IH>HJET?XA�Nc?IGI]FA3U>ET?SA>ET?FKLEXk"È�rmADCFE`VdYFMIELs-?FELELMIELMoA>Y`ELÀIRXVdNc?FE�CFY [ PXYZYFMªRxV`RpA KQC
ADCFE�j�?IRps;Nc?SA>ETH>GIH�ELADR\A>NfYZ? [ RpUTeFADCFET?xNfA [ YZ]FsfM�gIE�RSgFsuE:A>Y`MIY`U Y�gXaxKLCFELKQvSNc?FP`r|YZH<gI]FPXUTk

ÿ�ELA3]FUd?FY [ ELÀIRXVdNc?FE`ADCFE`ELðI]FNfi�RpsfET?SA`GIRpU>U>NfiXEdU>ET?SA>ET?FKLEXe	ù�� � �L� �Ë³S³�� � s �p�`���p� � «$" � � � � �|��³ �
� � � � � ��k ¯"ELU�GFNuA E�ADCFEbU>ETV2RX?XA NuKBNfMIET?XA>NfA�a [ NfADC�ADCFEBU>ET?SA>ET?FKLE�Nc?�þ-NfPZ]IHJE�íIkc¶Zz|g � e-N¾r3ADCFE�VdYFMIELs
[ ETHJEbA>Y_KLYZV`GIH�ETCFET?FM©ADCFNfUxU>ET?SA>ET?FKLE	zJþ-NfPZ]IH�E�íIk ¯ � e)NfA [ YZ]FsfM©ET?FM¦]IG [ NfADC©?FY_Nc?XA ETH>GIH�ELADRpA NuYF?�e
gIELKTRX]FU>EbA�CFE(É<Nc?FMIETH�ELsfscR�GIH�YZGIYSU>NfA>NfYZ?�emRpsfADCFYZ]FPFCoKLCFYXU>ET?�RpU�RBKTRX?FMINfMqRpA E�YZ?&ADCFExU>ELKLYZ?FM [ YZH�M;e
[ YF]FsuM_?FYXA"V`RpA>KLCbADCFE:scRpU>A [ YFH�M�RX?FM [ YZ]FsfMogIEdH�E���ELKLA>ELM;kt¹�Y [ ELiSETHLeIADCFEdVdYZMIELs)KTRX?BH�ELADH�NfELiXE`R
GIRpU>A�NO?SA>ETH>GIHJELADRpA>NfYZ?BYprmADCFNfU"U>ET?SA>ET?FKLE�z�ADCFE`É<Nc?FMIETH�ELsfscR_GIH�YZGhYXU>NfA>NfYZ? � RX?FM_]FU>EdNuA3R\U^RbCFYFYZvxNc?XA Y
ADCFE�MINfU>KLYF]IH�U>EXk_l0CZ]FU�e�ghELKTRX]FU>EbYprtCFYFYZvSUTe)ADCFE(VWYZMIELsyj�?FMIU�A�CFE�UDRSVdE`j�?IR\smNc?XA ETH>GIH�ELADRpA NuYF?_r|YZH
gIYXADCxA�CFE^RpKLA NuiSE3RX?FMbADCFE"GIRpU>U>NfiXE"ipRXH�NcRX?SA>U0Ypr}A�CFE"UDRXVdE�Nc?IGI]FA)ù)� � � �|��³�� � � � � �"���p� �-� � � �L� �Ë³S³�� ��k
È�r^CFYFYZvSUWRS?FM	Nc?SA>ETH>GIH�ELADR\A>NfYZ?FU [ ETHJE�MIN¾½;ETH�ET?SATe)ADCFET?�ADCFExA [ YbU>ET?SA>ET?FKLELU [ YZ]FsfM©?FYXA`CIR�iXE�gIELET?
U>ETV`RX?SA>NfKTRpsfsfa`ELð�]FNfipRpsfET?XA�r|YZH;A�CFNuU<VdYFMIELs�k�È@?dYXA�CFETH [ YFH�MIUTepN¾r;ADCFE0VdYZMIELs�KTRX?9j�?FM`Nc?XA ETH>GIH�ELADRpA NuYF?FU
ADCIRpAmV`RpA KQC:ADCFE0Nc?IGI]FA>U�YZ?Fsfa`GIRXH�A>NcRpsfsfaXeFADCFETH�E0NfU�?FYdH�ETRpU>YF?3A Y"ADH�ETRpAmCFYFYZvSUtz [ CFNfKQC�eFgXadMIE�j�?FNfA>NfYZ?�e
RXH�E3H�E���ELKLA>ELM�Nc?SA>ETH>GIH�ELA�RpA>NfYZ?FU [ CFNfKLCbMIY�?FYSAtV`RpA>KLCxGIETH¢r|ELKLA>sfa�ADCFE"Nc?IGI]FA � RpU0MIN¾½;ETH�ET?SA0ET?SA>NfA>NfELUTk
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  isa bug
  word  bear
  role agent
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False
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2

False

The bear

No interpretation No interpretation

=Bug>
  isa bug

  role verb
type antecedent

Learn new 

meaning

Respond agent

competed

  word compete

� ������� � ! "�����#�� ! � # �$ �%��&�' ��()� # ��'+*,"�-�.�� � ��/�0 "�'Nat’l Prop

for the national title

2

Wrestler

Nat’l Prop+

sport

strong

ia = 0.9

strong

football
sport

2Bear

ia = 0.7
ia = 0.5 ia = 0.9

ia = 0.4

ia = 0.8

wrestling

=

Bear2

strong

ia = 0.8

sport

ia = 0.45

football

ia = 0.45
wrestling

ia = 0.4

(Wrong)
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=Bug>
  isa bug
  word  bear
  role agent

type metaphor

False

The bear

Respond

competed

No interpretation

=Bug>
  isa bug

(Right)

b)
2

 Nat’l Prop Nat’l Prop

type metaphor

a)

False

The bear

No interpretation No interpretation

=Bug>
  isa bug

  role verb
  word sleep

type antecedent

Respond

competed

No interpretation

=Bug>
  isa bug

type metaphor

(Right)

  role purpose-oblique

> ?�@BA%C @%D)E F @%C+G,H%I�J�@5E @�K�L H�C
M%N E O H M%N F�E O E F @

  role purpose-oblique

for school title

for school title

  word  school-title

  word  school-title
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=Bug>
  isa bug

  role verb
type antecedent

  word  notice

a)

False

The bear

No interpretation No interpretation

=Bug>
  isa bug

  role verb
type antecedent

Respond

noticed a sleeping man

R S TVU W,X S Y Z [ \ ] ^ Z Z _,S U `5T \ U
(Right)

Notice  Prop

  word  notice

=Bug>
  isa bug
  word  bear
  role agent

type metaphor

The bear

No interpretation No interpretation

=Bug>
  isa bug
  word  bear
  role agent

=Bug>
  isa bug

  role verb
type metaphor type antecedent

b)

Reevaluate Respond

a sleeping man

Notice Prop

  word  notice

False

(Right)

bear

Notice Prop

No interpretation

R S TVU W,X S Y Z [ \ ] ^ Z Z _,S U,` T \ U

noticed

The bear

No interpretation No interpretation

=Bug>
  isa bug
  word  bear
  role agent

=Bug>
  isa bug

  role verb
type metaphor type antecedent

Reevaluate Respond

a sleeping man

Notice Prop

  word  notice

False

(Right)

bear

Notice Prop

No interpretation

2

2

2
c)

R S TVU W X S Y Z,[ \ ] ^ Z,Z _ S U ` T \,U

noticed

a8b Z ^ S U Z,c \,Y d Z e8] ^ Z _,X S U Y ^ \ ] ]

The bear a sleeping man

Notice Prop

2
d)

 Sleep Prop

No interpretation

 Sleep Prop
Respond

False

(Right)

R S TVU W X S Y Z,[ \ ] ^ Z,Z _,S U ` T \,U

noticed
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No interpretation

a) clucked noisily

No interpretation No interpretation

The hens

The hens

Women Propµ�¶)·V¸)¹Vº)» ¼ ¹,½w¼ ¹�¾%¹)¿�ÀuÁ%¾

clucked 

Women prop

No interpretation

=Bug>
isa bug
word clucked

role verb

b)

interpretation 

c) The bear hibernated in class

No interpretation No interpretation Linebacker PropÂ Ã�¸VÄ ¼ ¹�¸)º�¿)À%Áu¸�»�Å5¿)Æ�¹�¸)ÇV¼ ¹VÀ%Ä ¿�¾u¾

Women Prop

Integrate with Linebacker Prop 

noisily
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Women PropÈÊÉ)ËVÌ)ÍVÎ)Ï Ð Í Ñ¯Ð ÍVÒuÍ�Ó)Ô%ÕuÒ

clucked 

Women prop

No interpretation

=Bug>
isa bug
word clucked

role verb
interpretation Women Prop

noisily

No interpretation

a) The women

Integrate with Women Prop 

Women PropÈÊÉ)ËVÌ)ÍVÎ)Ï Ð Í Ñ¯Ð ÍVÒuÍ�Ó)Ô%ÕuÒ

clucked 

Women prop

noisily

No interpretation

The womenb)

Report Prop

=Bug>
isa bug
word clucked

role verb
interpretation 

ÈÊÉ)ËVÌ)Í�Ï Ì Ö×É)Ï Ø�Ó)ÔuÔ%É)ËÙÖ×Ú Ð ÒuÛ�Ë�Ì)Í�Ø Ò

Report Prop
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c) hibernated in class

Linebacker PropÜ Û�Ì�Ú Ð Í)Ì)Î�Ó)ÔuÕ%Ì)Ï�Ý5Ó)Þ�Í)Ì�ß�Ð Í�Ô%Ú Ó)Ò%Ò Integrate with Linebacker Prop 
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Ð ÍVÔuÚ Ó�ÒuÒ
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i�á$qêä�à�á$iXfns�ç^r�ç�å�èÊç�a}á�è!s�åòç^f�dá©÷øå�á�æ è÷å\m
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� 4 ¹º±}²u¯bÏuÃb² ±}²>³�´}»º¿%»£¹ºµb°�»º±�¼/»º´:µb¹ºÐ:µh¼�´:Åu¾�³XÄoÐù»º±}²T»£ÂAµ(´}»º¿�ÏG¹ºµd±}»º¯bÂm½�±}²u³Dµd¸X±}»86hµ5±}»º¯bÂnÂ>¯h»º´�³�¸XµbÂn´�¯d¿�³X±}»º¿�³X´:²u³�¹£ÀA±}²u³
°�³{±}°�»º³�6hµb¹aÇ

ÎeÍ



Í<æ\iXf�æ\z
P@m�ö�æ øêá$q�è�çîá$i � æ�à�á$q�è�çká$i
Ô2á�ç�èwä�å\m¥à�fns �Xt¤ÎZ¢ �Xt¤`Z�
Ì�fuçká�àkè!q �et¤�Z� �et¤�Z�

��èej\quá�¢Xtè���XÑ�Ç<à�m
j�èej\fnqnf%çyf%á$r�o�m¥à�s$m¥æ¯çká$b�ç�f�æ¯çká$z¥àkè�çyf�m�æ�è�ç§ç�å�áøá�æ\i�m!o�rká�æ¯çká�æ\s�áea�è!rlä�à�á$iXfns�çká$i¨jZ�ç�å�á
dpm
i�á$q�t
èwæ\mwç�å�á�à�f+æ¯çká�àkä�àqá�ç�è�ç^fnm¥æ�t�ý�æ2ç�å�áq+èÊçkçká�à~s�è�rkáea}ç�å�áéá�æ\iXf+æ\z�fnrëè÷æ\m!kwá$q�÷�m¥à�i2ç�å�è�ç~s�èwæ�æ\m¯ç«d�è�çysVå
èwæe�2ä�à�m¥ä£mer^fuç^fnm¥æ�f+æ ç�å�á�ä�è!r^ríè!zwáea�rym�ç�å�áUs�èwæ\iXfni	è�çkáf+æ¯çká�àkä�àqá�ç�è�ç^fnm¥æ�fnrà�á�Ú×á$s�çîá$i�t�ü�mu÷êá$kwá�à#a�ç�å�á
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s�á$r^ryf+æ\z�m�oóèUqnfuçká�àkè!q� ×æ\mmö�æ ç�èwà�zwá�ç@÷@fuç�å2è�à�á$q�è�çîá$iþá�æ\iXf�æ\z�t{�lå�á
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.?8[.HK%)	(F@C,?,/)F&5.�N	8G,/BUV��pK%)�(*8%EeLC,/)FK%)F&%=?$98G&DLC,/8%(*)*=?=�$9.?=?)*0�;�KC+-,/BC09\6$'&5QR@%)F&%(*)*=	.HK%)|,/)*(F+I090)�GK%8IN	)*Z-)F,*b
.HK%)�=1.H,?@%(*.H@C,/)*=�kC@%$909.�BT@C,`$'&%n~(*8GEeLC,/)FK%)F&%=?$98G&O+-,/)|$P&-Z-8502Z5)*BS$'&S,`)*(F+I090cV���K%)F,/)A;q8G,/)-b%09)*.�@%=	)*��+-Ea$'&%)
8G&%(*)jE68%,/)�.AK%)jM%&%8rNp02)*BCn5)[=?.H,?@%(*.H@C,`)*=�$P&-Z-8502Z5)*B�$P&S(*8GE~LC,/)FK%)F&%=?$98G&{V��K%)F&6.HK%)�E68%BC)*0RLC,/8%(*)*=?=?)*=_+�&%)*NJ$P&CLC@%.�N	8G,`BUbI$2.�(F,/)F+I.?)*=_+[LC,`8GLC8-=1$2.1$28%&C+I0T09$P&CM6.HKC+I.�,/)*(*8G,`BC=
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Enter-Prop> Examine-Prop>

  context Health-Care-Script
  isa comprehend

last-user  Harry-Prop last-user Harry-Prop

Link1>
  isa prop-link
  parent Harry-Prop

child *Chiropractor*
type agent
interpretation Enter-Prop

*Chiropractor*

Link1

HarryProp

Link2

*examine*

HarryProp

*Chiropractor*

Link1

HarryProp

Link2

*examine*

*Chiropractor*

Link1
Link3

  isa prop-link
  parent Harry-Prop

child *examine*
type verb
interpretation Examine-Prop

Link2>
  isa prop-link
  parent Harry-Prop

Link3>

child *Harry*
type patient
interpretation Examine -Prop

*Harry*

HarryProp

Link2

*examine*

b)

*Harry*

Link1>
  isa prop-link
  parent Harry-Prop

child *Chiropractor*
type agent
interpretation Enter-Prop

Link3

*Chiropractor*

Link1

                        Examine-Prop

a)

 Enter PropR�SUT R�V RXWYT ZXR[V \�\�]^ Z�R[Z�R�_X` T Z�a b#_XV R[c�V \�d R�e#e"f \�S�_X`

The chiropractor examined

 Enter Prop

  Examine Prop^ Z�R[Z�RX_�` T ZXa b"_�V R[cXV \�d R�e"e#f \�SX_�`R�g"_�][f S�R�WYT Z�R[cX_UT f RXSUT
Examine Prop

Harry

  isa comprehend
  context Health-Care-Script

��$2n%@C,/)��CV 3-ä ��,/8GBT@%(*.1=�8I;�(*8GEeLC,/)FK%)F&%=?$98G&{V	+CVh��@C,/$P&%nD.HK%)[$P&CLC@%./�Y=?)F&5.?)F&%(*)eLC,/8G(*)*=1=?$P&%nTV�k{Vi��;q.?)F,
$'&5.?)*nG,1+I.?$98G&{V

.HK%)�kC)*098G&%n-$P&%n68I;R.AKC+I.�N	8G,/B�.18[.HK%)	(F@C,?,/)F&5.�=?)F&-.1)F&%(*)-V_��K%)	09$'&CMa(*8G&-.A+I$P&%=�+|=?098-.�fkjmlJn[oqpsrKp0o�n4tun)jkvwlCh
.HKC+I.�E6@%=?.�kC)]�T0902)*B7N�$9.HKt$P&5;c8G,1Ee+I.?$98G&S+-k�8G@%.�.HK%)�$P&-.?)F,1LC,/)*.H+I.?$98G&D8<;�.HK%)[=1)F&-.?)F&%(*)-V?��.�.AK%)[.?$PE6)
N�K%)F&O.HK%)�N	8G,/BS$9=�LC,/8%(*)*=?=?)*BUb{.AK%)jE68%BC)*0�.A+-MI)*=|(F+-,/)�.18:@CLCBT+I.1)j.AK%)�=?098-.xjmlyn[oqp�rKp0o�n[tun)jkvwlO.?8~.HK%)
(F@C,?,/)F&5.:(F+-&%BC$9BT+I.1)�$P&-.1)F,?LC,/)*.H+I.1$28%&{Vz�×8G,6$P&%=?.H+-&%(*)-bp$P&{��$9nG@C,/)7�CV 3 fq+5h*b�N�K%)F& .HK%)gE68%BC)*0�,/)F+<BC=
.HK%)e�R,`=?.6$'&CLC@%.~N�8%,/Bz|~}����/y0�K�[� |&�qy �Ab_$9.e,/)*.H,/$9)*Z-)*=6.HK%)�LC,`8GLC8-=1$2.1$28%&{��lJn[oqp��?p0v~r#+I=e+S(F+-&%BC$9BT+I.?)
$'&5.?)F,?LC,`)*.H+I.?$98G&6+-&%B6=?)*.?=X.HK%)	=?098-.+jmlJn[oqpsrKp0o�n[t�n)jkvwl�8I;K��jml��K��fu.HK%)	LC,/8GLC85=?$9.?$98G&C+I0C09$P&CMe&%)*N�09\�(F,/)F+<.?)*B
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;c8G,�.HK%)�(F@C,?,`)F&-.�N	8G,`BTh	.?8:L�8-$P&-.|.?8e.HK%$9=[LC,/8GL�8-=?$9.?$98G&{V�p8rN	)*Z-)F,zbC.HKC+I.�(F+5&%BC$2BT+<.?)�$P&5.?)F,?LC,/)*.H+<.?$98G&
Ee+�\ak�)>,`)/lm)*(*.?)*B~;Y@C,/.HK%)F,*b5$¬;X$2.	BC8%)*=�&%8-.�Ee+<.?( Ka=H@Ck%=?)~�C@%)F&-.	N	8G,/BC=FVX��K%@%=Fb%$'&2��$9nG@C,/)[�CV 3 f^+-h*b�.HK%)
LC,/8GLC85=?$9.?$98G&���lJn[oqp��?p0v~r}$9=�,/)/lm)*(*.1)*Bs+-&%B},/)FL%0P+I(*)*BoN�$9.HKO.HK%):LC,/8GL�8-=?$9.?$98G&��i�yt
��jmlJo:�?p0v~r.�i.HK%$9=
$'&5.?)F,?LC,`)*.H+I.?$98G&t=?N�$9.?(*KD02)F+<BC=[.?8e+-&S$P&%(*8G&%=?$9=?.1)F&-.[,/)FLC,/)*=?)F&5.H+I.1$28%&D;q8G,	.HK%)[$P&CLC@%.[=?)F&5.?)F&%(*)�1�./N�8
02$P&CM5=af���jml��u�e+5&%B���jml����rh�L�8-$P&-.�.18j.AK%)�(*8G,1,/)*(*.Fb5�R&C+I0{$P&-.?)F,1LC,/)*.H+I.?$98G&D+-&%B�+-&%85.HK%)F,	LC8-$P&5.?=�.?8�.HK%)
�R,/=?.|(F+-&%BC$9BT+I.?)6$P&-.?)F,1LC,/)*.H+I.?$98G&{bE�?lyn4oqp��?p0v~r�V��pK%)F,/)A;c8%,/)-bU+I=|N�)�=H+�N $P&�@�KC+-L%.1)F,��Cb{+I.|.HK%)6)F&%B
8I;�.AK%)[=?)F&-.1)F&%(*)-bCBT@C,/$P&%n:$P&5.?)*nG,?+<.?$98G&{bC.HK%)�E68%BC)*0U=HL�)F&%BC=�.1$'Ea)�.?86)F&%=H@C,/)�.HKC+I.�+I090�LC,/8%LC8-=?$9.?$98G&C+<0
02$P&CM5=[(F,/)F+I.?)*BD;q8G,�.HK%)�$'&CLC@%.|=?)F&5.?)F&%(*)jL�8-$P&-.p.?8e.HK%)|�R&C+I0i$'&5.?)F,?LC,`)*.H+I.?$98G&ofk��$9nG@C,/)��CV 3 kCh*V
�p8-.?)�.HKC+I.X$P&���$2n%@C,/)��CV 3 fq+-h*b�&%8-.U8G&%09\�BC8|.HK%)	&%)*N�09\-�Y(F,/)F+<.?)*BeLC,/8GLC85=?$9.?$98G&C+I0C09$P&CM-=_L�8-$P&-.�.?8p.HK%)

(F@C,?,/)F&5.[(F+-&%BC$9BT+I.?)6$P&-.?)F,1LC,/)*.H+I.?$98G&{bUkC@%.[.AKC+I.�$P&-.1)F,?LC,/)*.H+I.1$28%&{b{.?8G8×bRMI)*)FL%=[.A,?+I(*MD8I;_.HK%)6=?)F&5.?)F&%(*)
.HKC+I.�@%=?)*BS$9.[+I=�+-&D$P&5.?)F,?LC,/)*.A+I.?$98G&}fu$P&S.AK%)[=?098-.�kt���n����&�Yoqp�1 =?)*)6+I09=?8:�X+-k%09)��CV��-h*V���K%)��kt���n����&�Yoqp
LC8-$P&5.?)F,	=?)F,/Z5)*=_.?8e+�Z-8-$9B:,/)*.A,/$9)*ZG$P&%n:+6LC,/8GL�8-=?$9.?$98G&S+I=	+�(F+-&%BC$9BT+I.?)[$P&-.1)F,?LC,/)*.H+I.1$28%&:+In%+I$P&{b�+r;c.?)F,ð$9.
N�+<=_LC,/)*ZG$98G@%=102\S,/)/l/)*(*.?)*BUV���K%@%=Fb-$P&2��$2n%@C,/)��CV 3 fq+-h*b-+I09.HK%8%@%nGK6.HK%)�LC,`8GLC8-=1$2.1$28%&��?lyn[oqp �)��p0v~re$9=�&%8-.
.HK%)��R&C+I0�$P&5.?)F,?LC,/)*.A+I.?$98G&{b{$9.?=��kt���n����&�Yoqp|=?098-.�LC8-$P&5.?=[$P&7.HK%)�)F&%B}.?8D.HK%)6(F@C,?,/)F&5.�=?)F&5.?)F&%(*)�¡:twp�p�¢����p0v~r�bU+<=�BC8%)*=�.HK%)6=H+5E6)�=?098-.[8<;�.HK%)��R&C+I0�$P&5.?)F,?LC,/)*.H+<.?$98G&��+�Jtw��jmlJoq�)��p0vYr�V���K%$9=jL�)*(F@%02$P+-,`$2./\}8<;
.HK%)�E68%BC)*0�L%0P+F\%=[+e,/8-09)[$P&�,/)*(F+<020qV

 Enter Prop

£m¤¦¥ £¦§ £¦¨0¥ ©¦£0§ ª¦ªm«¬ ©¦£0©¦£ �® ¥ ©m¯ ° s§ £�±s§ ª¦² £ ³�³)´ ª¦¤ s®

¬ ©¦£0©¦£ �® ¥ ©¦¯ ° s§ £�±�§ ªm² £ ³X³U´ ª¦¤ �®£ µ�s«q´ ¤m£¦¨0¥ ©¦£�±¦s¥ ´ £¦¤m¥

  Prescribe Prop

±s§ £ ³)°�§ ´ ¶s£¦¨�±�´ ® ® ³�¥ ª0¥ ©¦£�±¦s¥ ´ £m¤¦¥¬ ©¦£0©¦£ �® ¥ ©m¯ ° s§ £�±s§ ª¦² £ ³�³)´ ª¦¤ �®

  Check-in Prop

  Prepare Prop

   Appointment Prop

  Examine Prop

  Wait Prop

  Read Prop

  isa comprehend
  context health-care-script

PrescribeProp>

  isa comprehend
  context health-care-script

ExamineProp>

   Health-care script

EnterProp>
  isa comprehend
  context health-care-script
  last-user Goal12345

  last-user Goal12346

  last-user Goal12375

��$2n%@C,/)j�CV�4 ä � =?(F,`$'L%.[+-&%B�LC,/8%LC8-=?$9.?$98G&%=|.HKC+I.�+-,`)�LC+-,/.�8I;�.HK%)[=?(F,`$'L%.�V
WY&�.HK%$9=�=?$PE6@%0P+I.?$98G&{b_W|+I=?=H@CEa)e.HKC+I.[.HK%)DkC+I( M5nG,/8%@C&%B�M%&%8IN�09)*BCn-)D(*8G&-.A+I$P&%=j+I090�LC,`8GLC8-=1$2.1$28%&%=

.HKC+I.�+-,/)[LC+-,/.�8I;�.HK%)�L�)F,/.?$P&%)F&-.p=?(F,/$PL%.jfu)-V�n×VPbG+I090{.HK%)[LC,/8GL�8-=?$9.?$98G&%=�.HKC+<.�+5,/)>&%8%,?Ee+I0909\�+<=?=?8%(*$'+<.?)*B
.?8eZ%$2=1$2.1$'&%n�+~K%)F+I09.HK�LC,/8<;c)*=?=1$28%&C+I0Ph*V��pK%)*=?)jLC,/8%LC8-=?$9.?$98G&%=[+-,/)[n%,/8G@CLC)*BO.?8-n-)*.AK%)F,_$P&O=?(F,/$PL%.?=6fk��$9nI�
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@C,/):�CV¬45h ä $P&7.HK%)*$P,]( K%@C&CMO=?.H,?@%(*.H@C,`)j.AK%)*\�M<)*)FLg+SL�8-$P&-.1)F,[.?8S.HK%)~=?(F,/$PL%.�.?8DN�K%$9(*K}.HK%)*\7kC)*098G&%n
fu$P&S=?098-.�·~v
lyn[o���n�8I;�.HK%)[(*KG@C&CMD(*8%EeLC,/)FK%)F&%BTh*V�¸[$9Z-)F&t.HK%)[BC)*=?$9nG&S8<;ðå�8IN	)F,	)*.�+I0qVP��=p)*��L�)F,/$PE6)F&-.�b
$2.~$2=S,/)F+I09$9=?.?$9(O.?8}+I=?=H@CE6)S.AKC+I.6)F+I( Ko=1)F&-.?)F&%(*)O=?.H@%BC$9)*BìKC+<B#+�=1(F,/$PL%.:(*8G,1,/)*=HLC8%&%BC)F&-.��	.AKG@%=Fbð$'&
.HK%)e(*8GEeLC,`)FK%)F&%=?$98G&sLCKC+<=?)-bU.HK%)eE68%BC)*0_$9=6+-k%09)e.?8D�R&%BJ+D=?(F,/$PL%.�$P&5.?)F,?LC,/)*.H+<.?$98G&O;q8G,|)F+I(*K�$P&CLC@%.
=?)F&-.1)F&%(*)-V
¹ºH�»
¼y½k½�P ��K%)[,/)*(F+I090�LC+-,`.�KC+-LCL�)F&%=>+I.	+-&~)*=?.?$PEe+I.?)*B�+�Z-)F,1+In-)�BC)*0P+�\:8<; 3 �
!u��=q¾�+�;q.?)F,�.HK%)|=?.H@%BC\
LC)F,/$98%Bj8<;�)F+I(*K|=?.?8%,/\-VE�×8G,{)F+I(*K|=?.?8G,`\�.HK%)F,`)�$2=�+-LCLC,/8I�%$PEe+I.?)*09\ 3 E6$P&%@%.?)�;q8G,{,/)*(F+I0909$P&%n�$9.FVh�C@Ck%lm)*(*.1=
+-&%BS.HK%)jEa8GBC)*0UN	)F,/)[(F@%)*BON�$9.HKD.HK%)�.?$9.?09)�8I;�.AK%)�=?.?8%,/\gfk¿-BC)F&5.?$9=?.�¿~)*.?(Fh*V
WY&].HK%$9=_E68%BC)*0cbI.AK%)F,/)�+-,`)�.mN	8�./\CLC)*=X8I;T,/)*(F+I090 ä »�ÀKH�Á�+5&%B�M�»$GwNkFÃÂ~Á4ÄÃ¼yM~H�ÅS,/)*(F+I090qV_W�&-.H@%$9.?$9Z-)*09\-b5$'&

(F@%)A�mkC+I=?)*BS,/)*(F+I090qbG.AK%)�E68%BC)*0T.H,/$9)*=�KC+-,/B~.?8�,/)FE6)FE6kC)F,�+�L%$9)*(*)|8I;U$'&5;q8G,?E~+I.?$98G&6.HKC+<.�N�+<=_+I(*.H@C+I0909\
=?.H@%BC$9)*BE��$P&7=?(F,/$PL%./�mkC+<=?)*B ,`)*(F+I090cbX$9.j,`)FLC8G,/.1=j+SLC,/8GL�8-=?$9.?$98G&�.HKC+I.�Ee+<.?( K%)*=[.AK%)e=?.?8G,`\�=?(F,/$PL%.6+-&%B
N�K%$9( KON�+I=|)F&%(*8G@C&-.1)F,/)*B}+I.�=?.H@%BC\sf^kC@%.�&%8-.�&%)*(*)*=?=H+5,/$902\7$P&O.HK%)�=A+-E6)�=1.?8G,/\Ch*V���K%)F&7LC,/)*=?)F&5.?)*B
N�$9.HK�+6(F@%)�=H@%(*K�+I=�.AK%)�=?.?8%,/\e.?$9.?09)-b×.HK%)jE68%BC)*0{�R,/=1.�+I.?.?)FE~L%.?=�.?8e,/)*.H,`$2)*Z5)j+eLC,/8%LC8-=?$9.?$98G&C+<0�09$P&CM
.HKC+I.XN�+<=�kC@%$909.�+I.X=?.H@%BC\�+5&%Bj.AKC+I.�$P&5Z-8-09Z-)*=�.HK%)	(F@%)-V�Wu;{$9.�(F+-&C&%8-.�,/)*.H,/$9)*Z-)�+-&5\�LC,/8GL�8-=?$9.?$98G&C+I0C09$P&CM
(*8G&-.A+I$P&%$'&%nO.HK%)6(F@%)-bU$9.�n5$2Z5)*=�@CL{Vº��8IN	)*Z-)F,*b×$�;�$9.[$9=j+5k%02)~.?8e�R&%Bo+SLC,/8GLC85=?$9.?$98G&7(*8G,?,`)*=HLC8G&%BC$P&%n
.?8�+S=?.A@%BC$2)*Bo=?)F&5.?)F&%(*)-bX$9.a@%=1)*=�$9.�.?8�,`)FLC8G,/.�$9.?=�(*8GE~LC8G&%)F&5.?=j+5&%Bs.?8D�R&%Bo8G@%.[8G&�N�KC+I.�=1(F,/$PL%.
.HK%)�=1.?8G,/\6N�+I=�kC+<=?)*B�Æ-V���)*�%.Fb%.?8j,`)*(F+I090�+�=?)*(*8%&%B:=?)F&5.?)F&%(*)-b%.HK%)[E68%BC)*0R(F+5&:@%=?)|(F@%)A�mkC+I=?)*B�,`)*(F+I090
fu$qV�)-VPb	+I=�k�)A;c8%,/)-b_$9.D(F+-&#+<.?.?)FEeL%.e.18s,/)*.H,/$9)*Z-)�+5&%8-.HK%)F,DLC,/8GLC85=?$9.?$98G&#kC+I=1)*B#8G&o.HK%)O=H+-E6)S(F@%)Fhzb
8G,*b×$¬;	(F@%)A�mkC+I=?)*Bs,`)*(F+I090�$2=�@C&%=A@%(*(*)*=?=/;Y@%0cbi$9.[(F+-&7@%=?)6.HK%)6=?(F,/$PL%.FV��%(F,/$PL%./�mkC+I=?)*Bo,/)*(F+I090�(*8G&%=?$9=?.?=[8<;
,/)*.H,/$9)*Z%$'&%n6+[=?(F,`$'L%.	LC,/8GL�8-=?$9.?$98G&6.HKC+<.�N�+<=�@%=?)*BD+I=>fu(F+5&%BC$2BT+<.?)FhX$P&-.?)F,1LC,/)*.H+I.?$98G&~+I.�=?.H@%BC\6+-&%BeN�+I=
&%8-.e,/)*(F+I0909)*BJ\-)*.���=HL�)*(*$��T(F+I0902\-b	$9.e$P&5Z-8-09Z-)*=eLC,/8GL�8-=?$9.?$98G&%=eN|K%8-=?)e=?098-.��kt���ns���&�~oqp�$2=~$'&%$9.?$P+I09$ÈÇ*)*B�.?8
=?8GE6)�Zr+I0P@%)-V��%(F,`$'L%.�LC,`8GLC8-=1$2.1$28%&%=�+-,/)�8<;c.?)F&S,`)FK%)F+-,/=?)*B}+-&%BUb×.HK%@%=FbC.HK%)*\7KC+FZ5)�K%$2n%Kg+<(*.?$9Zr+I.?$98G&%=&�
.HK%)F,/)A;q8G,/)_$9.�$9=_)F+<=?$9)F,X.?8>,`)*.H,/$9)*Z-)	=?(F,/$PL%._LC,/8GL�8-=?$9.?$98G&%=[fq+I=X$'&�=?(F,`$'L%.`�mkC+I=?)*B:,/)*(F+<020PhX.HKC+5&�.18>,/)*.A,/$9)*Z-)
LC,/8GLC85=?$9.?$98G&J09$P&CM-=D$P&-Z58-09Z-)*BJ$P&J.HK%)S+I(*.H@C+I0	=?.A@%BC$2)*B%�Y=1)F&-.?)F&%(*)},/)FLC,`)*=?)F&-.A+I.?$98G&�fq+I=6$P&o(F@%)A�mkC+I=?)*B
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