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�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±
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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°
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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
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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?°
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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!�
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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?°
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k7YMYMeUa�dwk�v�\me�h ]Shmd�df[�[D�:dwZ�e�g�hml*Z-d�k�`�[*cOj-d
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\ieMr-eM\ ° � ]qdf[-\i±�ºo���Q¡������o���*���M���è�\Þq`�[�sBdÁ;�j�l�\mhmswZ�swaÒeUk0�7eUg�s�
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_eMeUj�dwZ�e�YUg�hmdfhmYUk7\
YM[�j�YMeUa�d�	�h�°êe�°²x
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_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 �èx5
qZ�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��#eMsv
qZOk 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±6x
dwZ�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
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	�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[*jxÖ
x 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

}�~



U�æXà;×�÷ÙíYUÚÂ
hmswkbYMZ�cOj��

ðÙà¥×�÷0íDò ² ÷I×Í³"¼IÂ
hmswk>
_[*g ±
\me���eU`�e[ZÙæXà;×�÷Ùí�Z
`�eUk-j�h³j�l�U�æXà;×0÷0íYU
YM[*j-dfe���d]\C^�âgì0îP×�ê�ì°³�á

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?x
h ]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
df[ÝdQZ�e�sBdwgfc�YMdwcOg�e�[7]'dQZ�e�aOg�[*aÒ[�sfhmdfhm[*j��:dwZ�eMt¨�7eMeUa¯dwgfk7Y�� [7]�dwZ�ebj�[�±OeMsJdwZOk7d:dwZ�eMt9YM[*jOj�eMYMd�	 sf\m[�dfs­;«Ìº�Ç ¹ ®�k�j�± ¬ hÙ¨ ¯nm\�MxO[ ]
dwZ�e:dÏtOaOeJ[ ]
dwZ�e:\ih²j���	�sB\i[-d ® »Ù­pÇ��_k�j�± [7]
dQZ�eJYM[*j�dBe��*d_h²jY
qZ�hmY�Z dQZ�eMt�
_eUg�e
\³k sfd�c�sfeM±�	�sB\i[-d ¬.·Ì¹ ®+Ç�o8®��è° � j�k7±O±Ohmdfhm[*j?x�dwZ�e_sf\m[�d>¨ ¹ ®+ÇÈº2­Mº�Ç°®�«Þ®�¨ ·Ì¹ aO[�h²j-dfs�df[JdwZ�e_\m[*j�l7ô�dBeUgf` `�eU`�[*g t
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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

�����p�W���l�W���W�#�]���W�������������)�����p���)�+���p�l�W���C�W�����4���4�C�Å�i�p�l�������� 4���9¡��t¢n�¤£| ��¥�����B¦��p�l�¥�����p§��¨�¥���4©��
���������p�����tªY���¬«]�����­���p���W���C�W�����4���4�C�®���p¯#©%�����4�C�p�°§��C�p§����p���]�4�����4©����®ª�±!���p�°�²�C��³~�p´{� ���6�7�����7 p�6�
«��4��� �o�6�
¢¥¤ �­���p¯  p�6��¢¶µ �

· ��«]��«������P����§��C³!�W�p���°���p�+���¨³ ��´{���9����±tªY����«¸�����­��«]�'�W���C�W�����4���4�C�p��¹7�i�C���~���#�º 4����¡���¢n�®£� 4�)���
���p¯��i�p�+»�����¼R�C¢²»���¼�����½/���P¢n�!£� 4�)���º¹-«¸��§����'�p���a���p�P���{³��4´{�����4���4���]ªW����«]������§��C���9�����W�C�p¯W�{�p�����p��³­�)���4§
����´4�����®¦��p�p��¹��¾�����p�����#�4�~�p�l���¨³ ��´{���9����±BªY����«¸�����¿���������p¯À»�����¼[���p¯G�¾�����p�����!�4�!ÁW��Â#���{³��4´{�����4��±
ªW����«]�������� 4���9¡y���p¯��C¢/»���¼�����½/�l���p¯G�¾�+���p�!���{³��4´{�����4��±�ªW����«]�����G���p�­�¬«]�l�p���¥�����'�)�'£| ��¥���!�{�Ã���p�
�¬«]�l�W���p�W�����4���4�C�p���4� µ ¹����p���Ã���p�!���{³��4´{�����4��±BªY���¬«]����� �i�C�#�����=�º 4����¡��!¢n�B£| 4�)���t���p¯Æ�i�C�l»�����¼
�C¢²»���¼�����½/���~¢n�x£� 4�)���'�4�����4©����xª�± �[�Ä Á � Á u Â ��µ|Å¡¢ Á u�Æ ���W��¦°�p�������²�p����¹����p�~�)�����C§��{�)���4©������������p�����ªW����«]�����x���p�!��«]�l�W���C�Y�����4���4�C�p�'�4� ¤ � � Á u�Æ ��� � Â ¢Çµ u µ�È�É ¹��¾� �o� � ���p¯  p�6� ���9�~�����~�)�'ªY���²�C�9���
Ê+´4����¹����p�~���¨³ ��´{���9����±xªW����«]�����Ø���C�!�����Ã�º 4����¡��'¢n�G£� 4�)���~���p¯x���p�#jaÇÈº�k­´4�{�WËl�¥�P���p�~�W���p�W�����4���4�C�
�i�C�~»�����¼��p¢²»���¼�����½/�-�*¢n�l£| 4�)���Ì�4�����p�Ì����³����)�]���p�Ì���{³��4´¨�����4�¬±lªY����«¸�����#���p��ÍÎ�������W�9�C�W�����������p�®���p¯
�C¢²»���¼�����½/��¹W�W��³���´4±�¹�Á u �W�¦��p�#��Ï���§��'�)�*�W�|©p�{�p�Ð�¥�����p§��¨�¥���4©��t���������p�����p��ªW����«]�����G§��p�p§����p���!���p¯y�W�9�C�W�����������p�p�!�4�~���W�)��¹
�)§�§��C��¯W�{�p�#���t�)§����4©)�)���4�C����ÑÒ�W�¥���4�C�l�W�¾�W¹W�¾�P�C�p�'§��p�p§����p��¹�����±��� �����¡�¹C�4�Ì�{�l���p���/�C§��p�Ì�)�P�)�����������4�C��¹
���p���=�4�t«��4´4´Ì���W�����)¯¤�)§�����©)�)���4�C�E���G�)´4´����p�l�W���C�Y�����4���4�C�p�#�{�¤³���³��p��±���¦��p�l�)§����4©%�¥���4�C�����W�9���)¯
���#�W���C�W�p�����4�C�W�)´a���l���p�®�)�����C§��{�)���4©��®���������p����� ê �Yë ªY����«¸�����Ã���p�®§��C�p§����p���{�=���p�­�²�p§��p�!���p¯=���p�
�W���C�W�����4���4�C����¦��p�p��¹��)§�§��C��¯W�{�p�=���G��ÑW�W�)���4�C�¿�W� µ ¹]ªW��§����p��� �o� �EÓ ÁY¹�³������!�¥�*���p�x�)§����4©%�¥���4�C�
���W�����)¯#�4���p���p�)���4©���¹W�W�p´4���������p���W���C�Y�����4���4�C�#�4�����vXt§��4������´4±t���¨³ ��´{�������!�� 4���9¡Î� · �#���W�)�P´{�)�������a§��)����¹
���p�~�W���p�W�����4���4�C���)§����W�)´4´4±lªW���p��Í����Ì�z���p³Ô���p�~�W���������p§����)�]�º 4����¡l�{�����p�Ì�²�p§��p�����p¯l�4��³��C����´4�{Ë)��´4±

� È



���'ªW���������9����©���¯��P¦��p�p��¹)���p�������)�����C§��{�)���4�C�p�]���p¯����p�]���W�����)¯W�{�p���)§����4©%�)�����p�!�W���p§������P�����9©��]�����/�p§��p�
�W���C§��������{�p�t�C�®�­����´{�)���4©���´4±®��³!�)´4´Õ�W�������)�����p��¯��)���­ªW�)�����
¦��p�4������§����4�C�Ð������������¯l«��4���G�­¯W�4��§��p�����4�C�=��ªY�C�p�����p�����)��Ë#�¥�¸§��p�C�����¨�p�®���p�t���4�C���*��³ �C�W�����¥�

�W���C§���¯��W���)´+Ëp�p�%«°´���¯W�����yÖW�p§��¤��§��p���4§��l¯W���Y���p¯W�t�C�=���p�®¯��)�������GªW�x³��C¯W��´4��¯�×��²�C���{�p�������p§���¹
���4©��������p�'Ê+Ø°¦aÙ¬�Ú�¥�����W³!�p���4�C�����W�¥�����)§��Û�W�9�C¯��p§����4�C��§����W�p���+����Ë)��´4���������W�)� Æ Á!³��°�/�C�]ÍÎ�9�¨�p�Ü¹���p��´����p�������)�P���p����ÝC��§��p�����p�Û�W�¥���p���{�l���p� ³ �C¯W��´i���4©����'�­´��)«]����ªW�p�W�p¯l�/�C�°���p��´{�)�����p§�±l�¥�P���p�
�������)´p§��C³!�W�p���)���4�C����¦��p�+³������4©%�)���4�C�~�²�C���9��¯��p§��¨�p�����p�°��������§���«��¥����ÝÒ�)§���´�±����W�¥��§��C³!�W�����p���p���4�C�
�W���W�W���p�����p�°�z�)�����²�p�Õ�]���C�Ì§��C³!�p´4��Ý'��������§�����������Ë)�¸�p´{�)§�����¦��p�]���4Þ��]�)�W���p���)�����p§��{�)���4�C�p��ªW����«]�����
§º�p�W�WË��'�%Ïß��§��Ì���p��´{�)�����p§��4���'���W���C�p�C�����������4��©%�¥´����{³�����¹�ªW�p�����p�����~�������9����©)�)´����{³�����§����xªY� ³­�)¯W�
����ªp�4�������9��´4±x��³!�¥´�´�ª�±Û³!���p�{�W�p´{�)���{�p�G�#�C�W³�ªW���à�)�PÊ+Ø�¦¸Ù¬�¶�W������³���������� Ä ���á���{¹ 
 �{�x���p��´{�)�����p§�±��ÑÒ�W�)�����p�!�W�áâ��C� ��ë �{�����p�+�)§����4©%�¥���4�C����ÑW�W�)���4�C�!�W�¾�Ì�¨�­Ø��W���p������� Å ��¦°�C�p��¹)«Ì�p�������)�P�4���4���W�������{ªp´��
���t�W�|©��'������´{�)���4©���´4±l��³!�)´4´�´{�)�����p§�±#�/�C�]���®�{���/�C��³���¯®��������§��l�W���p§��������{�®«Ì�p��§��#�/��«Ú�W���p¯��p§����4�C�p�
ÍÎ���l���p¯=���p�®§��C������§����{���������W�������¥���4�C�G�4���/�C�W�p¯�«��4���=���p�[�p��´{���¥�*�)�����p§��{�)���4�C�p��¹R���­���#�W����¯W�������
���)���4���ã�)§����C�9��´4±#´4�¨³ �������p�'�C�W³�ªW���°�)�P�W���p¯��p§����4�C�p��ÍÎ�9�¨�p�­�¨�����l�W�p�{���/�C��³���¯���������§����

�_ú�� û ��äA�D6lå �|�Îæ½�=þ�OL��þ	��ÿ
¦��p�4�!����§����4�C�=���p�)«����p�)«ç���p�[³��p¯W��´�§��C³­�W�����p���p¯W�!�4����´{�)����¯������������p§����|×P�{��Ø��W���p����� Æ «]�#������p�%«è���!³��C¯W�¾�/±®���p�4�*³ �C¯W��´���� �¥§�§��C�W�����²�C��§��C³!�W�����p���p���4�C�V�)�������������p§����+«��4���p�{��������Ýp���
¦��p�x�)�{³é�)�'���p�l�����������p§���Ù¬�W���p§��������{�p�À³ �C¯W��´Ì�4�®���#¿��C�p������ÀB���p�Û³������p�{�p���)�����p��§��W���������

�����������p§��[�)�����p�C�B�¥�~�W�������{ªp´4���Û¦��p�4�!�)�{³ê¯W�����4©������z�9�C³K���p�#�)�����W³!�p�����p�G�)���{�p§�����³��������)´4�4��±B�¥�
´¨���p�C�W�)���]§��C³!�W�9���p���p���4�C��¹�«+�p�4§����������W�W�W�C������¯ ª�±~�Ì�p�W³~ªY���i�)����ÝW�W�����{³��������)´W�����p¯W����� Ä²ë ������´4����Ùì �4´4���C��¹ µ�È�í �W¹ µ�È�í Æ ×�¦a±C´4���®î ë ������´4����Ù ì �4´����C��¹ µ�È�É �W×+ï���Ëp�p�4´4´²¹�ð'�����W�W��³®¹�îêñ��C�WËÜ¹ µ�È�É�È ×¦Õ���¥ÝC´4����¹�òa±WªW����¹+îêó��4§�Ë)�����{�p��¹ µ|È�È�í�Å �¿¦��p�����l�����p¯W�4���®���p�)«ô���W�)�tªW�¥���4§Û�)���Y��§����#�)�'�����������p§��
§��C³!�W�����p���p���4�C�è�����Û�Y���õ�/�C��³���¯ö�C�E´��{�p���÷¦��p�G³������ �z��³ �C�p�[�����Û�Y�����W���p� ë ���9��´4����Ù ì �4´4���C��øù������p¯W�4���+«°�����#§�´����������W�)¯W�)«]������¹p«+�p��§����®�����Y���)�����Y����§º�V���p��±®�p�����a�%©����¸�p���¥¯��W�p�C�p���*�¥��� ¯W��´¨�|±
�)���p�p�'��±p´4´¨��ªp´����ÌØ]´4���������W�)¯W�)«]������§��C���9��§����������C�9�����W�)�����p��±l�p����� Ä �/�C�]�{�p�������p§���¹Î�W���p�C�W�p§��{�)���4�C��������C��� Å ¹+ªW�p�®�C�p´4±ö�¾�~���p�Ã«¸�p��¯W�[�����G�W�����®�)�!�G��±W�����)§����4§��)´4´4±Ú���p¯ö����³!�������4§��)´4´4±ö«]��´�´¾Ù/�/�C��³���¯
�����������p§����Pï��!���p�������p���a�W���p¯�¹p���p�������4�]��©C�4¯W���p§������W�)�P�W���p�p´�������Ë)��´4�C�p�����R���~�9���)¯!���p�Ì�����������p§��
Ä �C��§�´{���p��� Å ���p¯W�{�p���]���W���!�4�P«]�C�p´4¯®ªW�Ì��ÝÒ�Y��§�����¯®�C�����p�*ªW�)�����]�)�����p���{�a´4��ÝC�4§��)´�§��C��������� Änë �4��§��p��´4´îÔð'�9������¹ µ|È�í�É ×Wð'�9������¹ ë ����§º�p��´4´/¹Îîûú+��³!³��C�p¯�¹ µ|È�ÉWµ�Å �
ë ±B³��p¯W��´]���#�p���p�p´�±��{�p§�����³ �������¥´²�V«��4���=���)§����p��«ç§��p����������«]�C��¯�¹��4�t�)������³!�p��������ÍÎ�p¯À������������p§����¨���������W�9�����)���4�C�#§��C�p�������������]«��4���®�¥´�´ü���p�+«]�C�9¯W�¸�������®�W�#�������W�)�¸³ �C³���������ú��)«]��©�����¹��¨�

�)�C������³������Ì«��4�������p��ÍÎ�p¯W�{�p�����)� ë ����§º�p��´4´����p¯Gð'��������¹��)�Ì���p�����p¯Û�¥�P���p�'�����������p§���¹����p��³��p¯W��´�W���õ�/�C��³��!���=�{�������C���¥���4�C���W�W�)����¹��{�E«+�p�4§º�=�4�t�)������³!�p�������G����´{�)���®���p�[�����W�9�����������)���4�C�Ã�/�C�����p�
�¨�W�W�p�Ì�����������p§��'���!���p���������p§����W��������Ýp�������]�¨��³���³��C�9±��
Êý���W³!³!���9±!¯W����§����{�p���4�C���)�����p�'³��p¯W��´�§��C�����)�{�p�Ì���p�Ì�²��´�´4�)«��{�p�®ªW�)���4§'�������p���
Öp�������]«��4���l�p�!§����p¯W��¯��¥���'�{���������W�������¥���4�C���

��Á



µ ��þ­ÿ���� V �]���)¯x�p��ÝC�°«¸�p��¯��
�W����ÿ������
	 V · �Õ���p�������4���p��§����p¯W�4¯��)���'�{���������W�������)���4�C��¹p��������§�� �²�C�R�C�p��×W�¾���p�C�p���4�]�/�C�W�p¯#�������
���p�'�p��Ýp��«]�C��¯ Ä ������� µ'Å �

�W���
�����
	 V · �*���p�t§����p¯W�4¯��)���l�{���������W�������)�����p�B³!�¥��§º�p�������p�®§��W����������«]�C��¯�¹i���x���x���p�®�p��Ýp�«]�C��¯ Ä ������� µ�Å ×p��´4���'���­���!���4���p���]������� µ �C�a�������®�W�
��� ��ÿ������������ � V Ê��#���p�®���p¯¿�)�'���p�®�����������p§���¹��{�������C���¥���®���p�®§��W���������#�����������p§��l«��4���E������{���������W�������¥���4�C��¹W�¾�R����±��

Ø��W���p����� µ �4¯W�������¾Í���¯=���W�������)���W��§������)�P���p�������������p§��!�W���C§��������{�p�l³��C¯W��´/�Ì���p����������§��#�/�C�Ì���
�¨���������W�9�����)���4�C��¹����p�+³!�)��§º��ªW����«]���������p�°�¨�W�W�p�����p¯­���p�+�W���C�Y�����4���4�C�p�a�¨�­���p��´4�C�p��������³¶³���³ �C��±�¹
���p¯B���p�[�W���9���4§��¨�W�¥���4�C�=�)��§����p¯W�4¯��)���®�{���������W�������¥���4�C�p���¨�=���p�t§��C³­�W�����p���p���4�C���W���p§��������xÖp������§��
���p¯Û³!�¥��§º���W�|©��'���)§��®�¥�P���p��³ô�p�p�~�{�p¯W�4©p��¯��W�¥´P���������)�����4�C�p��¯x�{�����p�~�W�9��§���¯W�¨�p��¯W����§����{�p���4�C�x�¥�
���p�*³ �C¯W��´/�PØ����p¯W��¯��¥���+�{���������W�������)���4�C�p�¸�W�9�%©����!�{��©%�)´4�4¯l³!�|±!�p��´¨�®�¥��ÍÎ�p¯W�{�p�!�p��«À§����p¯W��¯��¥�����]�¨�
�������#�W�iÊ��P���p�Ì���p¯#�)�����p�+�����������p§���¹p�{�­���p�+�{�������C���¥���4�C�t�W�W�¥���+���p�+³��p¯W��´ß³��p���]³!��Ë)�°���W���Ì���W�)�
���p���������p§����W�����]§������)����¯®������§��C�p�������������|���ß���+�p������Ë¥�+��§�´4�������]´4�p�CË!�)�]���)§��#�)�Õ���p�+���p�����'�)���W��§����
�)�����p�'³��C¯W��´/�
�Îÿ�������	 V ¦��p�=��������§����W���p§������x�4�G�W���C§���¯��W���)´4´�±ý���{³!�p´4�����4�x����´4��§����x���p�=´4�C�p�)Ùã������³��Ò³���³��C�9±
�W���C�W�����4���4�C�����W�¥� �W�¥�!���p�l�p�4�C�p�����t�¥§����4©%�)���4�C�¿��ªW�)©��#���p�l���������4��©%�)´����W�������p��´4¯�� · �*���p���9�®���#�p�
���p§º�x�W���p�W�����4���4�C��¹ü���p�!³��p¯W��´����C�����p�®���®���p�!�p��Ýp��«]�C��¯���ïÌ���p����«��4����¹ü¯W���W���p¯W�{�p�x�C�����p���C�p��Ù
§��C³��!�)�]���p�!³!�)��§��p�{�p�Û�W���p§������ Ä �������x� Å ¹����p�!§����p¯W�4¯��)���!�{���������W�������)���4�C�x�4�'���4���p�����)§�§����p����¯G�C���� �¬��§�����¯�� · �#���p�Ì§��)�����¥����� ����§����4�C��¹p���p�'³��p¯W��´ß³­����Ë��P���W�)���W���p�W�����4���4�C�®�¥��!�©C�4���4����¯�"t���p¯®�������p���
§��C�����¨�p�p�������p����������§��lª�±l´4�p�CË��{�p�l�)�°���p�!�p��ÝC��ªW�����'�W�9�C�W�����������p�l�p�����p���Ì�C�®���#���p���p��ÝC�Ì«]�C��¯��
¦��p�®¯W��§��4���4�C�����x�����C�=���p�#��������§��=�4�t�W���CªW��ªp�4´4�4�����4§G���p¯����p�l�W���pªW��ªp�4´��4��±¤³!�|±x©%���9±G�ã���C³ê���)��Ë
���l���¥��Ë®�C�*�z�9�C³ �{�p¯W��©p�4¯��W�)´Ì���®�{�p¯W��©p�4¯��W�)´ã� · �����p�[³��p¯W��´P¯W��§��4¯W���!���l³��)©��!���®���p�®�p��Ýp�'«]�C��¯
«��4���p�C�p�+�W�|©p�¨�p�­�/�C�W�p¯Û���#�{���������W�������)���4�C��¹Ü���°§������)�����+�­§��C�W�WË­§��)´4´4��¯$#&%'�Õ¹Ü«+�p�4§º���������4���������°���p�
�z�)�4´{�W���Ì����ÍÎ�p¯®�����{���������W�������)���4�C�!���p¯#���C³ �¸��Ýp�����à�{���²�C��³!�)���4�C�!��ªW�C�p�a���p�+§��p������Ýp���{�!«Ì�p��§��­���p�
�z�)�4´{�W���!�p§�§��W������¯ Ä ���á���{¹�§��W����������«]�C�9¯�¹�§��W�������������p��³!�)���4§!����´4��¹i�W����©C�4�C�p��§����p¯W�4¯��)���!�{���������W�������|Ù���4�C� Å ��ò¸�p���~�����!�p����¯Ã�¨�Ð©������¾Í�§��)���4�C�x���)��Ë������t¯W��§��4¯W�#«+�p�����p���à���p�������������p§��t³!�|±ÛªY���z�¥´����!�C�
�¨�Ã§��C³!�W�9���p���p���4�C�G�¥�������������p§�����§��C��©���±C�{�p�G�p�)©���´��{���²�p��³!�)���4�C�Ð�C��§��C�����)�{�p�{�p�G�p��«Ô«]�C��¯W� Ä �����Ø��W���p����� Æ Å �· ��Öp��§������p�¤�W� µ ���®«]�®¯W�4��§��p������¯¿���p�l�p����¯��/�C�����=�{���/�C��³���¯���������§º���W�9�C§������|¹¸�W��³ ��´�±Ã�/�C�!�
��������§��x�W���C§������'���W�)�'�p�����~³��������)�¸���p�­�¨���/�C��³­�)���4�C�x�|©%�)�4´{��ªp´4�®���®���Y����¯B�W�x���p��ÍÎ�p¯W�{�p�x�)�]���p�
���4�C���#�{���������W�������)�����p����òP��§����p���G�W���C�p´4�G������©�����±Ã�z�)���t���Ã§��C³!�W�����p���p¯ö�����������p§�����¹]���p�x³��p¯W��´
���p�C�p´4¯�ÍÎ�p¯����p�����4�C����§����p¯W�4¯��)���]�{���������W�������)���4�C���)�i���p�C���)���W�������¨ªp´4�Ì�{�'���p�¸��������§��~�W�9�C§������|�����)§��
�z�)�4´{�W����§������������¨³ � � �Pï��p�~�p��§�����������±#§��C�p¯W�4���4�C�V�²�C�����W����¯W�{�p�®�W�®���p����������§º�®�W�9�C§������Ì�4�+���W�)�]���p�
� (*),+.-0/214365'/2-75'368:9�5<; ��= 9�>*)@?'AB8 =7C 1 = /D5<ADE�AB5 /D),/2148 =*ì 14/�3GF�>D/�>2E�5 = 965 í /2AB)H/214365'/D8';48:8JILKM8JA�) = 8N/2-75<A�+ ) = 9:149�),/D51 = /D5BADE�AB5 /D),/2148 =�O

� µ



P ���@�G%@������� � ÍÎ�p¯pÙã�¨���������W�9�����)���4�C��MQ ÛFÝ�R�S�T Â
�4����§��C³!�W�9���p���p¯
«]�C��¯ Û ² R�U�V«]�C��¯pÙ µ Û ² R�U�V�W�X«]�C��¯pÙ¬� Û ² R�U�V�W�Y�W����©p���p�p��Ùã�{���������W�������)���4�C� Û�Z�U\[7]�{���������W�������)���4�C��³ R ³ [Û ×Í³�^"Â
�4����§��C³!�W�9���p���p¯
ÙP§��C������ÝC�°��ÝÒ�Y�����{³������
ÙP´{�)����Ù¬�p�����`_ ÛvÝaR�S�T

��	Îÿ �ÛFÝ�R�S�T Â�{���������W�������)���4�C� Û ×Í³a^Û ×Í³�^"Â´{�)����Ù¬�p�����cbÌ���C�)´

P ���@�&%d�e���M� � �����p��Ùã��������§����Q ÛFÝ�R�S\T Â
�4���­§��C³!�W�����p���p¯
«]�C��¯ Û ² V����´�� Û�U�R\T�[���¥��Ë�_p_.×.³�^ [�UeZ\U\[ ^ S ^M× R ³ÕZ
�{���������W�������¥���4�C�}³ R ³ [�W����©p�4�C�p��Ùã�{���������W�������¥���4�C� Û�Z�U�[�]�W ×Í³a^

��	�ÿ �ÛFÝ�R�S\T Â���¥��ËÛZ U\[eS�V Z
�{���������W�������¥���4�C�}³ R ³ [�W����©p�4�C�p��Ùã�{���������W�������¥���4�C� ³ R ³ [Û�f�g"Ý Â�4���#ªW�p�
«]�C��¯ Û ² V����´�� Û�U�R\T�[§��C������Ýp� ÛvÝaR�S�T
�{���������W�������¥���4�C� ÛeZ\U\[�]aW ×.³�^

hBi = /2-�5G),+ /2F�)J;�368:9�5<;�?'5@F�>D5j/2-75 ¾�k.Á2l >2;48N/H/D8jI:5 5<Em/2-�5G;4)N>D/'F7>D5<AG8JK�) = 1 = /D5<ADE�AB5n/D)N/2148 =�O

¦Õ��ªp´����W���W��óa���C¯��p§������p�p�+�{��©���´4©���¯l�{�V���p����������§��­�/�C�����#�{���������W�������¥���4�C���

�)§����4©%�)�����p�l�¥�P���p�!���4�C���Ì�{���������W�������)�����p�lªW�!�p�4�C�p���à���W���®���p�~�)§����4©)�)���4�C���)�P«+���p�p�[�W���p�W�����4���4�C�p�|�
¦��¤�)§��p�4��©��G���p�4�®§��C�p¯W�4���4�C��¹à���p�G³��C¯W��´'�p�����®���W�����)¯W�{�p�À�¥§����4©%�)���4�C�À�z���p³é���p�x§��W���9�����#�/�C§��p�|�
Ê������)§º�=³��C³ ������¹R���p�[³ �C¯W��´+Ë¥�����p�~���p�®´¨�¥�������W�����®«]�C��¯�³������p�{�p���t�W�9�C§���������¯��¨�=���p�!�/�C§��p�|×
���p�����®³������p�{�p���'���p�C�p´4¯��C§�§��W�à�¨�Ã���p�#§��C������§����{���������W�������)���4�C�Ð�)�����p�!�����������p§��®���p¯�¹i���p�������/�C����¹
���p��±®���p�C�p´4¯GªW�!�p�4�C�p´4±x���{³��4´¨���Ì���!���W�)�Ì�{���������W�������)�����p���+ò]�p��¹Ü�¨�����p�4��³��p¯W��´²¹����¨³ ��´{���9����±x�������)�4´4�
�)�����p§��{�)���4©��P���������p������×|���p�p��¹|���p�P�W���������p§��]�)�W���p�����P³������p�¨�p���Õ�{�����p���/�C§��p�����)�4���������p�¸�)§����4©)�)���4�C���¥�
���p���W���C�W�����4���4�C�p�P���W�¥�Õ§��C�����)�{�����p��³ Ä �C�i³������p�{�p���a���{³��4´¨�������Ì���p��³ Å ���p¯�¹C�p���p§���¹����p���)§����4©%�¥���4�C��)�����p���¨���������W�9�����)���4�C�#���p�p�C���Ìª�±#���p�'³��p¯W��´/�
¦i��ªp´4�B�W���=�W�������������®���p�x��«]�y�W���p¯��p§����4�C�p���¨��©���´4©���¯è�¨�T���p�G�)§����W�)´Ì��������§��ö�W���p§��������÷¦��p�

�W���C¯��p§������p�po]��q�r�¢ �Ü½/��¼z¡Î¼���½/��½/¢2s��G�W�)���#�p���p�p�����p���4´��4��±l���W���®���p�������p���Ì�W���p¯��p§����4�C��¹i�º½Dsº¡�rã������¼¬£-�C¹
���t�4���4�������4��¯�ÍÎ������³������+�)�P���p�~���¨³ ��� · �'�)������³­�p�������®���������4��©������p�!³������+�)§����4©����{���������W�������¥���4�C�
�p���¸�p����¯#ªW���/�C��� ó �iÊ+�]³��������4�C�p��¯[�W�9��©C�4�C�p��´4±�¹W���p��´{�)���P���W������«]�C��¯W�P�����¥¯�¹CªW���{�p�!�{�����p���/�C§��p� Ä �{�
	 t'-�5 = 5 C ),/214uN56/D5n>D/v8 = /2-75G>2;48N/jw4xNy z|{D}:yn~ l E�5<ADKM8JAB36>@/2-�14>@K|F = + /2148 =�O@� 9�9:14/2148 = )�;�;�� ì /2-�5<AB5G14>@) = 5 C ),/214uN56/D5 >D/@8 =

���



��´4�����6�Gs�¼ q��@�Gs�¼ q�r����H�Gs�¼ q�rn� Å ¹����)�4���a���p�¸�¥§����4©%�)���4�C���)�W���p�]�W���C�W�����4���4�C�p�P³!�)��§��p�{�p�����p��³®¹)���W���C�p�C�
���p�!���W�����¥¯W�¨�p�¥Ù¬�)§����4©%�)�����p�B³���§��W���p�4��³®�#ÊÌ´4����¹����p�t�W����©p���p�p�'§����p¯W�4¯��)���#�{���������W�������)�����p� Ä �W���)©�����¨��©%�¥´��4¯ Å ���Ì�{�®���p�à�²�p§��p�+���p¯����W�����)¯W���)§����4©)�)���4�C�®���t����´{�)����¯x�W���C�W�����4���4�C�p��×Ü�¨�V���p�'¯W�4��§��p�����4�C���C�
�¨���������W�9�����)���4�C�G�W�9�¨³ �¨�p� · ��ÝW�p´{�)�{�G«Ì��±����p�4�~ªW���W�|©p�4�C���4�'¯W�����¨����ªp´4��� ì �p����o¸�*q�r¬¢n��½/�|¼/¡�¼¬�|½/��½/¢2s��
�������p§�§��������ã�p´²¹����p�'�{���������W�������)�����p�Û�9�������4��©���¯l�4�'³!����Ë)��¯Û�¥�*�p����¯xª�±®���������{�p�®�4���+��´����~ 4�)��½2rn���º�|¼����
���p��©%�)´{�p���)�����p��§��W�������������p�)´/�
· �¸�p�#�{���������W�������)�����p�®�4�'��ªW�)©������p�~�9�������4��©%�)´i���W�������p��´4¯�¹����p�~�W���p¯��p§����4�C��o¸�*q�r¬¢n��½/�|¼/¡�¼¬�|½/��½/¢2s��

«��4´�´Y�z�¥��´����p¯!���p�°�����p�����W���p¯��p§����4�C��¹Ü�º½Dsº¡�rã������¼¬£-�~«°��´4´YÍÎ�����L�Î½Ds�¡�r<�Î����¼�£���§������)�����P��ªW�p�~����§��p��¯W�{�p�
���p����������§��­�ã�)�4´¨�W�9� ���p¯l³��)©����]�C�#���t�����¥¯W�¨�p�#���p�'�p��Ýp��«]�C��¯W�)�

�
������	@� � �H� ì �®���|«ô���W�)�!�x§����p¯W�4¯��)�����¨���������W�9�����)���4�C�E���#�)§�§����p����¯¤�p�p´�±��¾�'�4�t³!�¥��§º�p���­���p�
§��W���������'«]�C��¯��!¦i��ªp´4�[�Y�áâ®���p�)«��'���p�!��«¸�®�W���p¯��p§����4�C�p�!�������Y�C�p���{ªp´4�#�²�C��³­�)��§��p�¨�p�Ü�!�:�C£�£��������:�C �r
�~��½/£��Û���p¯��º��¢  4�Nq�r¬����½/£-�Î×Ü���p���/�C��³����°�W�)�*�­�p���p�p�����p���4´��4��±l���W���#���p�'´{�)��������¹W���#�4�+�4�°ÍÎ����¯Û³ �����
�)�²������� · �#���p�4�+³��p¯W��´/¹�³!�)��§��p�{�p�����°¯W��ÍÎ�p��¯lªW�)����¯®�C�­���{³��4´{�����4��±Î�a�¾�Õ���p��§��W���������]«]�C��¯!�4�����{³��4´{���
���p�C�p�C�­���'���p�Ì§��C���9�����W�C�p¯W�{�p��§��C�p§����p�]�{�#���p���{���������W�������¥���4�C��¹p���p���!���p�*³!�¥��§º�p�{�p�����]���p§�§��������z�p´/�
óP���p¯��p§����4�C�=�:�C£�£��������:�C �r��~��½/£��x§����p���W���������W�¥��¯W��ÍÎ�p�������p�������®§º�p��§�Ë�«+�p�����p���à���p��§��W���������'«]�C��¯
��� R�U�V «��4�������p�����p��³!�¥���4§~����´4� � U�R\T�[ Ä ���á���{¹��¥������� Å ³!�¥��§º�p���Ì���p��§����p¯W�4¯��)�����{���������W�������¥���4�C��¹��4��)������³!�p���Õ�����������9����©��¸���p�¸´4�{�WË�´{��ªY��´���¯ � U�R\T�[ �ã���C³è���p�]�{���������W�������)�����p� �*�`� ^�� ë �)��§��p�{�p���{��©���´�©����§��C³!�W�����{�p� �
� R�U�V «��4���G���p�!Í�´4´4��� �\���d� TeV �)�����p�#��´4���®£��p¢  |q=�{�=���p�t´4�{�WË ���`� ^ W\T �`�a� ¹i���W�)�����|¹§��C³!�W�����{�p�Ì���p��§��W���������i«¸�p��¯+«°���������p�a§��C�p§����p���W�|©p�{�p�����p�P����³������p��³!�¥���4§¸����´4�a�¨�à���p��§����p¯W�4¯��)���
�¨���������W�9�����)���4�C���Pú°�)«]��©�����¹W�)��Ë��{�p�!�/�C� ��� R�U�V ���p¯ �\���@� T�V ���#ªW�'�4¯W�������4§��)´i«¸�p�p´�¯xªW�����C���������C�p��=§��C�p�������¥�¨����×°�/�C�!�{�p�������p§���¹Ì�������p�x§��W���������®«]�C��¯ �
� R�U�V «]�������'s�� ���p¯ö���p�x�{���������W�������¥���4�C�
�¨��©���´4©���¯=���p�#§��C�p§����p�®����� Ä �/�á���{¹ü�¾� �����@� T�V «¸���9�tªW�C�W�p¯=���=�~��� Å ���p§��B�V©������¾Í�§��)���4�C�Ã«]�C�p´4¯�z�)�4´/� · �p�������)¯�¹����p�+³��p¯W��´W���{³!�p´4±t�)������³!�p���i���'���������4��©��°���p��´4�{�WË ���`� ^ W\T �`��� �����p§�§������P�)�����������4��©%�¥´������ÑW�W�)����¯�«��4����³!�)��§��p�{�p��¹-�z�)�4´{�W����«°�����'�p�C�W³!�¥��§º�p�{�p����¦��p�]�����C�W³ ������ªW���p�{�p¯!���p�4��¯W��ÍÎ�p�4���4�C���¥�
³!�)��§��p�{�p�t�4�����W�)�|¹W�¾�¸���p�����{³��4´¨�����4�¬±GªY���¬«]�����V���p��§��W���������+«]�C��¯ �
� R�U�V ���p¯l���p�'§��C���9�����W�C�p¯W�{�p�§��C�p§����p� Ä �����d� T�V Å �{�¿���p�l�{���������W�������¥���4�C�=�4�l�p���p�����p�C�p�C��¹]���p�������p�x�)§����4©%�)�����p�����W�����¥¯��ã���C³���p�t§��W���������­«¸�p��¯�¹i«+�p�4§º�=�4�!�{�Ã�/�C§��p��¹R��� ���`� ^ W\T �`�a� «��4´4´��{�p§������)���®���p�t�)©������)´4´��¥§����4©%�)���4�C�=�¥�
���`� ^ W\T �`�a� ��ªW�)©��'���p� �9�������4��©%�)´����W�������p��´4¯���ïÌ���p����«��4����¹��¾�����p��«]�C��¯Û���p¯Û���p�~§��p�p§����p� �����d� T�V�¨�­���p���{���������W�������)���4�C�#�����+�p���a���{³��4´{���a���p�C�p�C��¹p���p�+�)§�����©)�)���4�C�­�)� ���`� ^ W\T �`��� «��4´4´�����³!�)�{�#�W�p¯W������p�G���������4��©%�¥´����W�������p��´4¯�¹����p¯ �*�`� ^ W�T �`�a� «��4´4´'�p���lªY�B���������4��©���¯�� · �¿���p�4��§��)����¹+�W�9�C¯��p§����4�C����p£�£������2���p �r¬����½/£��V�z�)�4´4�~���p¯��º��¢  4�Nq�r¬����½/£-�lÍÎ�������{�p�������)¯��!¦��p�­´¨�¥�������Ì�{�p¯W�4§��)���������p�t��� ����§����4�C�x�¥�
���p�+§��W���������]�{���������W�������¥���4�C�tª�±t�)�����4�C�p�{�p�!���p�Ì©%�)´{�p� � R � [ �������p�+��´����*�Ü���Hr�¢ �Ü½/��¼z¡Î¼���½/��½/¢2s����)�����p�
���C�)´M�)�
/2-75G>2;48N/j� k:� zM~B�`z ì 5 = >2F�AD1 =�C /2-�),/'/2-�5G>D5B;45 + /D5 9�E�AB8�E�8,>214/2148 = 14> = 8,/v>D8,365vE�AB8�Ee8N>214/2148 = AB5 )N9�?'14/2-�1 = /2-75G5 í E�5BAD14365 = / Ot'-75H;4)N/D/D5<A�/D5 >D/'14>@8 = ;4�cF7>D5 9�KM8�A + 8,3LE�AB5<-�5 = >2148 = 8JK�14>D8�;4)N/D5n9¡>D5 = /D5 = + 5n> O¢ t'-�5*E�AB8:9:F�+ /2148 =¤£ z k<¥ { £ ~<x:¦��<§'E�5<ADKM8JAB36>�368JAB5\¨�8:8JI:I:5 5BE�1 =7C ) = 9j) = 5 í /2AB)@?'8�AB9GAB5 /2AD145 uJ)�;�1 = /2-�5'),+ /2F7)�;�368:9�5<;M©-78J?'5 u,5<A ì /2-78N>D5j9�5n/D)�1�;4>H)JAB5 = 8,/H5 >D>D5 = /214)�;�KM8JA'F = 9�5<AB>D/D) = 9`1 =7C 14/D>v¨7)N>214+G¨�5<-7)JuN148�A Oª « -75 = yn}��B�B~�yBy�¬ }`w�{®­Lx:zM�D§v¯�AB5 > ì 14/�>D5n/D>�/2-�5@>2;48N/ � ~J°�{D± � zM~�¦ ¥ ¦2~JzMx:zM± k:� /D8H/2-75@)N+ +n5<E�/D5n96+ ) = 9:149�),/D5v1 = /D5<ADE�AB5 /D)N/2148 =�O

���



P ���@�G%@������� � ���p§�§��������ã�p´¾Ù¬³!�)��§���MQ ��² R�S�T�³�4���!³!�)��§º�
����´4� � U�R�T�[«]�C��¯ ��� R�U�V�{���������W�������)���4�C� �*�`� ^�p��«]Ùã�{���������W�������)�����p�l�p�4´

���`� ^ W\T �`��� ³�4���!�W���C��Ùã´4�{�WË
�W��������� �*�:� ^§º�p�4´4¯ �����@� T�V��±Ò�Y� � U�R�T�[ÙP§��C������ÝC� [ ^ Z�[�U �:´ [ � ^��	Îÿ �

��² R�S�T�³�p��«]Ùã�{���������W�������)�����p� �*�:� ^µ P � P µ

P ���@�&%d�e���M� � �ã�)�4´���¯pÙ¬³­�)��§����Q ��² R�S\T�³�4���#³!�)��§��
����´�� � U�R\T�[«]�C��¯ �
� R�U�V�{���������W�������¥���4�C� �*�:� ^�p��«]Ùã�{���������W�������)���4�C�l�p�4´

��	�ÿ �
��² R�S\T�³�p��«]Ùã�{���������W�������)���4�C� � R � [

µ P � P µ

¦i��ªp´4�~�W�ùâ���óP���p¯��p§����4�C�p�°�²�C�°³!�)��§��p�{�p�t���#�{���������W�������)�����p�l�)�C�¥�¨�p���¸���p�'§��W����������«]�C��¯��

��� ��ÿa� P �|ÿ��:������� � P ���.¶$� � � �¸·'�W���{�p�'���p����������§����W���p§�������¹CªY�����4¯W�+���p��´{�)���P���W������³������p�{�p���¸�W�9�)Ù
§���������¯�¹����p�!³��p¯W��´�Ë¥�����p���¨�Û�²�p§��p�����p�'§����p¯W��¯��¥���!�{���������W�������)�����p��� · �¸�C�p�����p§��®§����p¯W��¯��¥���!¯W�p���
�p���!³!�)��§��=���p�#§��W���������!«]�C��¯�³������p�{�p��¹a���p���=�4�!�4�!�{��©)�)´4��¯��¥����¯�¹+ªW�p�tË¥���p� �����C�W�p¯��{�����p�#�/�)Ù
§��p�����C�)´ Ä �{�®��´����Ì¡Î¼���¹�¢2s����,r�¢ �Ü½/��¼z¡Î¼���½/��½/¢2s��Ã�¨�����p�����C�)´dº ����� ¦i��ªp´4�!�W��� Å ¯��W���{�p�®���p����������§��#�/�C�
�l�p��«Ô§����p¯W��¯��¥���!�{���������W�������)�����p���t¦��p�p��¹��/�C���V´��{³��4����¯¤��³��C�W�����)�¸���{³��:»�¹ü���W���C�p�p�G�)§����4©%�¥���4�C�
���W�����)¯W�{�p��¹]���Ã�¨��©%�¥´��4¯ö§����p¯W�4¯��)���®§����Ã�z�|©��C�Ì���p�®§º�p���4§��®�)�Ì�����p�����W���C�Y�����4���4�C�p�!���x«+�p�4§��=�4�!�4�
���{³��4´¨����� · �p¯W����¯�¹Î� §����p¯W�4¯��)���'���W�)��«��)�]©%�)´4�4¯��²�p��³!����±!«]�C��¯W��¹WªW�p�Ì�4�����p¯W¯W���p´4±Û�W���)©���¯®�{�W�)¯W��Ù
ÑÒ�W�)�����4�¸´4�{Ë)������±W�����p�����4§+³���³��p��±��)�Î���p�°«¸�p��¯W�P�{�­���p�������������p§��Ì���W�)�P�����Ì�p�~³��C�9�¸�{�­���p�]�/�C§��p�|�
¦��p������«]�C��¯W���W�|©��'�p�!�����p���]«��|±!�)�Õ�{�
¼Î�p���p§��{�p�l���p��§��p���4§��'�¥�R���#�{���������W�������)���4�C��¹WªW�p�+���W���C�p�C�
���p§º�®� §����p¯W�4¯��)���'���W�)��³!�)��§��p��¯®���p��³®�Póa�������W³!��ªp´�±�¹Ü���p�'���4�C�����{���������W�������¥���4�C�#�4�+��³��C�p�­�����p���
�W���C�W�����4���4�C�p�+���¨³ ��´{���°���!���p�'��� �¬��§�����¯l§����p¯W�4¯��)�����
ú°�%«]��©����-¹����p�4�®�C��³ �Û�4��¯����p�������C�p�|���4�®§������W����©������®���p�B³ �C¯W��´Ì�ã���C³ ÍÎ�p¯W�{�p�ö���p�B���4�C���

�¨���������W�9�����)���4�C��¹��¾�+�4���4�!�p����§�´������t���p�p�p�C�=���l���p�[��� ����§�����¯=§����p¯W�4¯��)��� Ä ���ù���{¹ÕªY��§����p���®�4��¯W�¾Ïß���9��¨�T§��C�p§����p���l���W�)�l�W�|©��G�p���ÛªY�������W���p§���������¯ý±���� Å � · �p¯W����¯�¹��¾� ���p�����x���x��§�´{�p�������V�)�~«Ì���C�p�
�W���C�W�����4���4�C�p�'�p�����]���p����� ����§�����¯l�C�p��¹Ü���p�����'³!�|±[ªY� �W�9���²�����9��¯l���!���p�~���4�C���+�W���C�Y�����4���4�C��¹Ü«+�p�4§º�

½ i K = 8¡1 = /D5BADE�AB5 /D),/2148 = 14>6KM8JF = 9 ì /2-75�E�AB5 uN148�F7>�+ ) = 9:149�)N/D5¤1 = /D5<ADE�AB5n/D)N/2148 =¾C 5n/D>c8JF�/08�KG/2-75 C 8,)�; ) = 9�+n) =�= 8,/1 =�¿ F�5 = + 5LK�F�AB/2-75<A +.-78�14+n5 > O
�)â



         

How many animals did

Farm prop

Noah take

Ark propFarm prop

Ark  prop

arkon the 

Ark prop

À �4�C�W�����W���W��Ø]�C³­�W�����p���p���4�C�®�¥�����p�������������p§���Áms
�ÃÂ�����Ä­����¢2Â��� ¾�ÆÅ�¢�Å�Ç¤s��¥�[½/��È)�ps��x½n�C����¼�È%�

³!�|±'ªW�+�p��©����i¯W�4��§��)©����9��¯�É���¦°�p�������²�p����¹)���p�]�{�
¼Î�p���p§��+�)�Î�W�¥����§����p¯W�4¯��)�����P³��p����ªW��´4�{³��4����¯����¾���p�
©%�)´4�4¯x§����p¯W�4¯��)���'�4�°�²�p�W�p¯l�C�#���p���p��ÝC�°����±�¹W���p���#���p�~�W�)���°§����p¯W�4¯��)���'���¨³­�p´�±����������p�p���)���/�C§��p�|�
ÖW�W��§��¾Í�§��)´4´4±�¹��{���W���p¯��p§����4�C�#��½Ds�¡�rã������¼�£��'�{��¦Õ��ªp´��Ì�W���W¹|�C�à�z�¥��´4�{�p�'����ÍÎ�p¯t����±��{���������W�������¥���4�C�����W�)�
³!�)��§��p���Õ���p�P§��W����������«]�C��¯�¹|���p�]³��C¯W��´W���������������p�P©)�)´{�p���)�W���p�P���C�)´���´4���ü¡Î¼���¹|¢�s
���Nr¬¢n��½/�|¼/¡Î¼��|½/��½/¢�s����
· �=�x����´{�)����¯=©����{��¹����4©����=���W�¥�~���Ã��´4¯��{���������W�������)���4�C�Ã�4�!�Û�p�4�����C��±G�)�+�W����©p�4�C�p�!«]�C��¯W�|¹Õ«]�

§����B�¥��Ë®���p�#ÑW�p�������4�C�Ã«+�p�����p�������p�[³��p¯W��´P§��p�p´�¯=«]�C��Ëx�p���{�p�x�C�p´4±G���p�!§��W����������«]�C��¯B���p¯=���
��´4¯B�{���������W�������¥���4�C���®¦��p�4�~�4���®����´{�p���4�C�=�W�p´4�{Ë)��´4±B���xªW�#���p§�§��������ã�p´/�!ªW�����4¯W�®���p�#�W����©C�4�C�p�9Ùã«¸�p��¯
�¨���/�C��³­�)���4�C��¹����p����´4¯G�{���������W�������¥���4�C�x�)´4���®§��C�����)�{�p���{�p§��C������§���§��C�p§����p��� Ä §��C���������W�p�p¯W�¨�p�����#���p�«¸�p��¯����W�)��´4���)¯����°��������� ����§����4�C�����p¯'���Ì�)´4´C�����p����§��C�p§����p���i���W�)��¯W�4¯!�p���Õ���W�W�����ü�{�'���p�P�{�W�W�p� Å ���p¯
���p�+³��p¯W��´��W�)�¸�p��«��|±��)��¯W�������{�p�C�p�4���p�{�p�[ªY���¬«]�����­���p�+����´4��©)���������p¯­���p�+�{���9��´���©)�����¸�{���/�C��³!�¥���4�C�
§��������4��¯#«��4���p�{�#���p�+��´�¯#�{���������W�������)�����p���Pï��!���p�+�����p���P�W���p¯�¹p�4�]���]�����p�+���W�¥�P���p�Ì§��W���������P©)�����{�����
����Ï��������ã���C³ ���p�+����³���§��C���ã�p���4�C��¹W�)´4���p�C�p�p�!�{�#�~³ �C���+�)�������C�W�¥����¯��/�C��³ Ä ªW��§����p���Ì���p���W����©p���p�p��¬«]��«]�C��¯W���������{�V���p�Ì�²�p§��p�+���p¯®���¨�V���p�'ªW�)´{���p§������)«�����¯W�P���p���{���������W�������)���4�C�p�+³!�¥��§º�p�{�p�!���p��³
���)���p���]���W���#���)«�����¯W�P���p�����'³!�)��§º�p�{�p�!���p���{������´4��©%�����Ì�¨���/�C��³­�)���4�C�#�{�®���p����´4¯®�{���������W�������)���4�C� Å �

À �4�C�W���l�W�¾�l���p�%«°�t�p�)«ç���p�Û³��p¯W��´�§��C³!�W�9���p���p¯W�[�x���¨³­�p´��������������p§��l���p§����)��Á¤s��ÊÂ~����Ä
����¢2Â��� ¾��Å�¢2Å�Çms|�)�l½/��È)�Ës��Ã½n�C�!��¼�È�Ì À �{������¹Ü�4�*�W�9�C§��������������p�~³������p�¨�p�®�¥�P���p�~�W�)��������������¢2Â��� ¾�
���p¯�¹Ì«��4���¿���W�)�#§��C�p§����p�l�{�¿�/�C§��p�|¹������������#´��p�CË��{�p���/�C�®���¿�{���������W�������)���4�C��� Ê+´4´~�W�9�C�W�����������p�p�
§��C�����)�{�p�¨�p�#���p������³���§��C�p§����p�������Ì���®�)§����4©%�¥���4�C�lªY�C�C�p���z���p³÷���p��«]�C��¯x����¢2Â��� ¾�º�aï��p���)�����p�����
�W���C�W�����4���4�C�p�!�4�t�p�4§ºË¥��¯¤�W��×P´4�����4�tªW�ÎÍ���½n�C�|¼!¼���¢ �º�-�t����¢2Â��� ¾�Ïs���½n�C�¤����¼NÂ~�ÑÐ°��Ýp��¹����p�®³��p¯W��´
³~�p���P§��p��§ºË­«+�p�����p���a���p�4���W���C�Y�����4���4�C�®�)§����W�¥´�´4±®³!�)��§��p���P���p�+§��W���9�����]«]�C��¯ Ä ����¢2Â��� ¾� Å ×C�W��³���´4±�¹«+�p�����p���Ì���p�!�W�)���4�������)�¸���p�'�ã����³ �W���C�Y�����4���4�C�x�4�����{³��4´¨�������p�C�p�C�����®���p�~§��p�p§����p�!����¢2Â��� ¾�º� · �
���p�4�~§��¥���t�4�����|¹����l���p�[³��p¯W��´P©)�)´4�4¯��)�����!���p� �z����³ �W���C�Y�����4���4�C�=�)�~��§����p¯W�4¯��)���t�{���������W�������¥���4�C�
���p¯®���p�����������p�'�p��Ýp��«]�C��¯�¹p���p�'�)��������Çms|�)�C�P¦°�p�'³��C¯W��´ü©������¾Í�����«+�p�����p���mÇms|�)�l³!�)��§��p���]���p�
�)���������)�P���p�!§��W���9������§����p¯W�4¯��)���!�{���������W�������)���4�C��×ü�¾������½n�C�|¼t���p¯ÒÇms|�)�Û������¯W�4�����{³��4´{����¹R���p�������p�
�z����³ �W�9�C�W�����������p���4�!�{��©)�)´4�4¯��)����¯����p¯¤���p�����p���'§����p¯W��¯��¥���Û�W���p�W�����4���4�C��³��p���!ªY�®�/�C�W�p¯���¦��p�4�
���{³���¹CªY�����®���Ü¢�Â��� ¾�+���p¯ÓÇ¤s��)� Ä �����������p���i«��4�������p���z����³Ô�W���C�Y�����4���4�C� Å �������{�����p���²�p§��p��¹p�������p��±���W�����)¯!�)§����4©)�)���4�C�����)«�����¯W�Õ�W���p�W�����4���4�C�p�����W�)�Õ�����]���{³��4´{���i���Ì���p��³®��¦��p�]�)§����4©%�¥���4�C�����W�����)¯��ã���C³

Ô Õ@5 365 3G¨�5<A�/2-7)N/0/2-�5�368:9�5<; = 5nuN5<A0>D5 )�AB+D-75 >65 í -7)�F7>D/214uN5<;4��Ö¤)JKM/D5<A0) = )�AD¨�14/2AB)�AB� = F73G¨�5<A×8�K@KM)J1�;�F�AB5 > ì 14/6+ ) =9�5 +<149�5j/D86>D/D8�E¤E�AB8:+ 5 >D>21 =7C 8JK�/2-�5G+<F�ADAB5 = /@?'8JAB9 O
� Æ



P ���@�G%@������� � �¨�������C���)����MQ ��² R�S�T�³�4����§��C³!�W�9���p���p¯
�{���������W�������)���4�C� �*�`� ^ÙP�{���������W�������)���4�C� � R � [���)��ËØ"��{�������p���)���:"

��Ù [ � ^ W�T �`�a� ³�4���!�W���C��Ùã´4�{�WË
�W��������� �
² R�S�TÙP�{���������W�������)���4�C� ���`� ^§��C������ÝC� [7Ú
Z�[�U �:´ [ � ^��	Îÿ �

��Ù [ � ^ W�T �`�a� ³�{���������W�������)���4�C� �*�`� ^

P ���@�&%d�e���M� � ���p¯pÙã�{�������C���)���4�C���Q ��² R�S\T�³�4���­§��C³!�W�����p���p¯
���¥��ËÑ!��¨�������C���)���:"

��	�ÿ �
µ P � P µ

¦i��ªp´4�~�Y� Æ ��óP���p¯��p§����4�C�p�°�²�p�P�{�������C���¥���4�C���

���p�����C�W�9§�����§��C³�ªp�¨�p�����)¯W¯W�4���4©���´4±�¹W���p§º�����W�)�����p�+�W���C�Y�����4���4�C�­���W�)���4�¸³����������{³��4´{�������'�¥´�´Ü§º�p�W�WË��
�¨�­���p�]�/�p§��p�P�������]���������4��©���¯��L�����¸�p�]�)�����W³��°���W�)�����p�4���W���C�Y�����4���4�C�­���cÇms|�)�t½Ds�s�È'½n�C�'����¢2Â~�� ���s��
½n�C����¼JÈ)�Pòa��§����p����Çms|�)�[³!�¥��§º�p���°���p�'�)�������]�)�����p�'����Ë!�W���p�W�����4���4�C��¹Ü���p�4�+�W���p�W�����4���4�C��ªW��§��C³ ���
�!�p��«�§����p¯W�4¯��)�����6Ð°��ÝC�����p�'³��C¯W��´ü§º�p��§�Ë��Ì«+�p�����p�������p�������p���]«]�C�9¯W�*½/�eÈ%�!���p¯G��¼�Èl³!�)��§��­���p�
����Ë#�W���C�W�����4���4�C�l���p¯�¹ÜªW��§����p�������p��±#¯W��¹W���W�)�]�4�Ì���p�ÌÍÎ�W�)´��{���������W�������¥���4�C�®�)�����p�������������p§����
��� ��ÿ��'�������M� � � ì �4��� ���)§º���p��«¿«¸�p��¯����W�)���4�P�W���p§�����������¹����p�+³��p¯W��´�ªW�p�4´�¯W�Ì���p��«¤�����������p§���´4�{�WË
�¨�­���p���W���C�Y�����4���4�C�W�)´������W�������������)�����p���)�Î���p���{�W�W�p���PØ]�C³ �¨�p��ªW�)§�Ë'�������p����ÝW��³!�p´4���{� À �4�C�W�9�+�W���W¹
�)�����p�a���p¯~�¥�Ò���p�a�����������p§���¹)���p�¸�9���W�������������)���4�C�*�²�C�ü���p�a�¨�W�W�p�LÁ¤s��ÑÂ�����ÄÌ���Ü¢�Â��� ¾�0Å�¢�ÅÛÇms|�)�'½/��È%�
s��G½n�C�!��¼JÈ*Ìy´4�p�CË��*�)�Ì�{� À �4�C�W���!�W�ùâ Ä � Å � À �C�]���¥§º�V���p��³!�)���4§!����´4�����p�����'�4�'�������W�����)���������������p§��´��{�WËÜ¹ÕªW�p��¹�«Ì�p�������)���)´4´�´��{�WË��'§������¥����¯Û�|�/������ÍÎ�p¯W�{�p�l���p��§��C���9��§��+�{���������W�������¥���4�C���)�P���p�������������p§��
Ä �/�á���{¹p���p������Ë!�W���p�W�����4���4�C� Å §��C�����)�{�®���W���¨�������a�������W�)�]�W���C�Y�����4���4�C� Ä �{�#��´4���6ÜMÝ�Þ�ß,à<á�àNß�Þ â�Þ.Ü�ã�Ý Å ¹p���p�
´��{�WË��tªW�p�4´4�tªW���/�C���#§��C�p���4¯W�����{�p�G�4� Ä �/�á���{¹ü���p�t´4�{�WËÃ§��C���������Y�C�p¯W�{�p�G���=����¢2Â��� ¾� Å ªW�������{�W�)§�§��W���¥����¨���/�C��³­�)���4�C�®�{�����p����´4���×ÜMÝ*Þ ß,à<á�àNß�Þ�â�ÞDÜ2ã7Ý Ä �¨���C�W�°��ÝW��³!�p´4��¹����p�¤á@â�ÞDÜ2ß,Ý*Þ]´4�¨�WË��W���{���������!���p���ã����³
�W���C�W�����4���4�C��¹i§����p¯W�4¯��)���#���Wªp����ÑW�p������´4±G�{��©%�)´4�4¯��)����¯ Å �l¦��l³­��Ë)�!���p�#�����W�������������)���4�C��§��C�p�������������|¹
���p�!³��C¯W��´P�p����¯W�����l�������9����©��~���p������´4�¨�WË������W�)�Ì§��C�����)�{�x�{�p§��C������§����{���������W�������)���4�C�x�W���{�������������p¯
³��C¯W�¾�/±l���p��³V��¦��p�4�*�W���p§��������4�Ì������³���¯Î� � ��ÿ������������ � ×����p���W���p¯��p§����4�C�p�����W�)���{³!�p´4��³��������4�'�����
���p�)«+�®�{�x¦Õ��ªp´����W� Æ ��¦°�p�~�W���p¯��p§����4�C�=¢ �Ü½/�Bäp¼���½/�!���������4��©����Ì���p���¨�p§��p�p���4����������´��{�WË��~���p¯x�W�W¯��)��������p��³®�Õ¦°�p���W�9�C¯��p§����4�C�­���*Å�r¬¢n��½/�<äC¼���½/¢2s��!�W�)����³!�)´4´4�����W���CªW��ªp�4´4�4�¬±��)�pÍÎ���{�p�'���p¯'�����C�p�����p�]�W���C§������
�)�Î�{�������C���)�����p�'«Ì�p�������p�������������p�'³��p���P�{�p§��C���9��§��P´4�{�WË���� À ���p�W���+�W�áâ Ä ª Å ���p�)«������p���W���p�W�����4���4�C�W�¥´�����W�������������)���4�C�#�¥�����p���{�W�W�p�������������p§��'�|�/�����]�{�������C���¥���4�C���

��Â



isa proposition−link

context Experiment

child *Noah*

type agent
parent ArkInput

interpretation Ark−prop

isa proposition−link

context Experiment

child *Noah*

type agent
parent ArkInput

interpretation Ark−prop

*Noah* *take* 

 *animals**ark*

agent

place−oblique

predicate

patient
Ark Input

isa proposition−link

context Experiment

parent ArkInput

interpretation Ark−prop

isa proposition−link

context Experiment

type patient
parent ArkInput

isa proposition−link

context Experiment

child *take*
parent ArkInput

interpretation Ark−prop

child *ark* child *animals*

type verb

type place−oblique

b)

interpretation Ark−prop

a)
*Noah* *take* 

 *animals**ark*

agent

place−oblique

predicate

patient
Ark Input

isa proposition−link

context Experiment

parent ArkInput

interpretation Ark−prop

isa proposition−link

context Experiment

type patient
parent ArkInput

isa proposition−link

context Experiment

child *take*
parent ArkInput

interpretation Ark−prop

child *ark*

type verb

type place−oblique

child *animals*
interpretation Farm−prop

À ���p�W���+�W�áâÜ�ÕóP�9�C�W�����������p�W�)´Î�����W�9�����������)���4�C���)�����p���{�W�W�p�]�����������p§��ÆÁ¤s��åÂ�����Ä�����¢2Â��� ¾�×Å�¢2ÅÆÇ¤s��¥�
½/��È%�æs��G½n�p�~��¼JÈ*Ì��P�W�Pòa���/�C�����{�������C���)�����p���Pª���Ê°�²�������¨�������C���)���4�C���

ç ©����¤���p�C�p�C�ö���p�x�{�������C���)�����p���W�W�)���G�{�ö���p���x³��p¯W��´'�)Ï������®�����)§�§��p�W���®�)�����p�G«+������Ù¬�W�
�W���C§����������!���W�)�!³!�|±x�p§�§��W�!�)�����p�#���p¯��)�+�����������p§�� Änë �4��§��p��´�´ÌîKð'��������¹ µ|È�í�É ×Pð��������Ã���t�)´/�{¹µ�È�ÉWµ�Å ¹Õ���p���!�)§�§��p�W���!�4�!ª�±y�p�)Ù¬³ �����p��§��C³!�p´4������� ë �C�9�t§��C³­�p´���Ý��W���p§���������� Ä ���á���{¹�³��C�p�4���p���{�p����C�)´4��¹i¯����|«��{�p�l§����p���)´P�{���/�������p§���� Å ³!�|±x����Ë)�#�p´¨�¥§��t�{�Ã���p�t�{�������C���¥���4�C�G�W�W�)����×a�p�%«]��©����-¹����p��±
�����'�p���+³ �C¯W��´4��¯x��ÝÒ�p´4�4§��4��´4±���¦��p�'ªW�)���4§!�)�����W³­�p���4�C�®ªW���p�{�p¯G���p���{�������C���¥���4�C�l�W�W�)�������Ì���W�)�°���p�
§����C�p�4���4©��x��±p������³ ���Y���p¯W�®���C³��®���¨³ �Û�)�#���p�l���p¯¿�)�����p�l�����������p§�� Ä �C� §�´¨���p��� Å ���B����´{�)�������p�§��W���������+���������������{�)´i�¨�W�W�p�����[�W���4�C� Ä ���p�����C¯W�4§!�C�°�W����³!���p����� Å Ëp�p�%«°´���¯W����� · �xØ��W���p����� Æ «]�������

� í



���W�)�]���p�Ì�¨�������C���)���4�C�#�W���W�W���p�]�/�C�]ªW�����!��´�¯®�����������p§���� Ä �²�p��«+�p�4§��#���p�����Ì���Ì���!�{���������W�������)���4�C�­�¨����p�]´��p�p�)Ùã������³¶³���³ �C��± Å ���p¯��²�p�Õ�p�)©���´p�����������p§���� Ä �/�C��«Ì�p��§������p��³��p¯W��´�ÍÎ�p¯W�¸�������W�W���)ÝC�{³!�¥���4©���¨���������W�9�����)���4�C��¹����)���p���]���W���®�!�W���õ�/��§���´4±l³!�)��§º�p�{�p�!�C�p� Å �

� É



è éëêíìëî�ïñð ò

ó ô õ öL÷�ö6øúùüû ó ý¸ùþû�ÿ ù��íö���� � �	�
� û6ù�����

� ��������� ø����

Ø��W���p�����Ì�!���p�%«]��¯l�p�)«ý���p�'�����������p§���Ù¬�W���p§��������{�p�x³��C¯W��´i«]�C��Ë����C�V������´{�)����¯l�����������p§����|�+òa���²�p���
¯W����§��p�����{�p�Û�p�)«����p�4�'ªW�)����§�³��p¯W��´Õ§�����ªW����Ýp�����p¯W��¯x���!§��C³!�W�9���p���p¯Û�����������p§����Ì��³�ªW��¯W¯W��¯G�{�x�
§��C������ÝC� Ä �{�#Ø��W���p����� Æ Å ¹ · �p�������p�°������´{�)����¯pÙã�����������p§��'³��p¯W��´��������¨³��p´{�)���°�¬«]����±W�W���P�¥�Î��³!�p�{���4§��)´�W�p���p�C³����W�W�P�Y�����4���4�C�#��Ï���§����]�C�­§��C³!�W�����p���p�����p�#�)�Õ�4����´{�)����¯l³ �������W�p�C���4§Ì�����������p§����+���p¯ ë ���������´4´{�p���4�C�p���

����� �	��������� �"!$#&%('aæ)���*�"!,+ '-��.0/213�04657�98�/:4;'<13'=!9���>�9!
·@?BADCFE�GIHJELKLELMINO?FPBKQCIRSGFA>ETH�U�ADCFE3A>ETH V ! VWELADRXGICFYZH "2[ R\U^]FU>ELM_V`RX?SabA>NcVdELUTe [ NfADCFYF]FA^ghELNO?FPbELiSETH
MIE�j�?FELM;kml0CFE ë ETH>H�NcRXV:nãìoETgFU A>ETH ø U · NfKLA>NfYZ?IRXH�a:MIE�j�?FELUmNfAmRpU ! R=jqPZ]IH�E<YprqUDGhELELKQCWNO? [ CFNfKQCdR [ YZH�M
YZHmGICIH>R\U>EtsfNfA>ETH>R\susfabMIET?FYXA NO?FPdYZ?FE"vSNO?FMbY\rwYFg � ELKLA�YZH-NfMIETRdNfU0]FU>ELMxNc?bGFsOR\KLEtYpr-RX?FYXADCFETHyA>Y3UD]FPSPXELU>A
R�suNcvpET?FELU UmYZH-RX?IR\suYSPXa3gIELA [ ELET?dADCFETV{z|R\U}Nc?b~X� s��-�����
ä3�����æsX����ÄZ� � " k ó U>aFKQCFYXsfNc?FPZ]FNfU>A>U<]FU>E0NfA-Nc?`R
gIH�YZRpMIETH�U ET?FU>EXeTKLYpiXETHJNO?FP"RpsfU>YtGIRSH�A;Ypr [ CIRpA ë ETH>H�NcRXV:nãì&ETgFU>A>ETH�KTRpsfsfU ! U>NcVdNfsfE "q�c! R�jqPZ]IH�E-Y\r�UDGhELELKQC
KLYZV`GIRXH�Nc?FPdA [ Y3]I?FsuNcvpE"A�CFNO?FPSUmADCIRpA�NfU�Y\r�A>ET?WNO?SADH�YFMq]FKLELMbgXa�� ��È�� YZH��p�Wz|R\U-NO?B�L� �D�`È �t� ��È�� � s � � � � "
º R2U>NcVdNfsuE [ NfADC�?FYxKLYZV`GIRXHJNuU YZ?bA>ETH V�z�UD]FKLC�RpUd� �MÈp� YFH3�p� � NfUtKLYZ?FU NuMIETHJELM	R`VdELADRSGICFYZHLk0l0CF]FUTe
� � sS�q�q���0� �W� ��sS�����q�T� � �æsX���F�d�T��� z · k ð k;�<YSU>U>ELA>A>N � YZH:��� � � �T���|���d���q�0� � � �Z� � � sX��ä ���Z�X~ s��
sX�o� � � �f� �-� zDç�k · NfKQvSNc?FU>YZ? � RXH�E�VWELADRXGICFYZH�U�ktl0CFE`VdELADRSGICFYZH0Nc?SiXYXsfiXELU"A [ Y`A>ETH>VWU � ADCFE �:� P �2� e
[ CFNfKQC�NfUdADCFExYZg � ELKLA3YZH9NuMIETRBUDGhYZvpET?&Ypr>e�RS?FM	ADCFEx� ÿ�	@�2�X�{ÿ e)A>Y [ CFNuKLC�ADCFE`A YZGFNfK�NfU`KLYZV2GIRXH�ELM;k
l0CFE�A YZGFNfK`Nc?	�<YSU>U>ELA>A>N ø UdVdELADRXGICFYFH"NfUx� sX���q��� RS?FMoADCFE`iXETCFNfKLsfE�NfU_  �æsX�d�T���T� �¢¡ �æsX���F�d�T�q� k �
� �`£{VdELADRSGICFYZH�U3U�]FKQC�RpU3�<YXU U>ELA>A>N ø UdRXH�E`KTRpsfsfELM P ��ÿ��H��������� � ÿ�¶xÿ��:� P 	'���p¤ k2¥^?FYXA�CFETH"A�a�GhE�Y\r
VdELADRXGICFYZH)NfU � � � P 	'�����2��¶xÿ��:� P 	'��� epNc? [ CFNfKLCdADCFE<A>YZGFNfKtRX?FMdADCFE<iXETCFNfKLsfE�MIY3?FYXAmRXGIGIETRSH)NO?WADCFE
UDRXVdE:U>ET?XA ET?FKLEXe;gI]FAtADCFE:iXETCFNfKLsfE`NfU3]FU>ELM_A>Y�H�E�r|ETH0A Y(RdA YZGFNfKWGIHJELiZNfYZ]FU>sfa_Nc?XA�H�YZMq]FKLELM¦z�YFH0CFNc?XA>ELM
RpA � Nc?_ADCFEdMINfU>KLYZ]IH�U EX§ � � � � � � �d���c�-��� �Z~S�¨� �-�©�Ds � ��� � � � �,� � ¹�sX� ~ ���
äª� � � � ���|� � ���d�T�q� � �j�����
ä �`« Ä
� ��� � � � � �2� sX�
ä z�¬­kF¬®CFNfADV2RX? � NfUtRX?BRX?IRXGICFYZH�NfK3VdELA�RXGICFYZH º � � � � � � �d��� H�E�r|ETH�U0A Y�R`gFNcH�M;k

¯X°



±ªELA�RXGICFYZH¢n|j�H�U A ±ªELA�RXGICFYZH¢n@scRpU>A
²^� s�³ � s����æs � �|�T� � � � ¹T� � o ��� � ~ � � �`���4ä � � � È7Ä � � �2�q��ä � � � È7Ä�� �p� o ��� � ~ �-��� ��~X� s�³ � s ���æs � �|�T�

� � � ¹T� �� � �y³ �X���X��� � �F� � «T« sX� � �-� � �'�:s ��� s
�-� ~d« Ä"� � ��� ��� ��� � � �d� ��� ���¡��s ��� s��-� ~ � � ��³ �X���X��� � �;� � «�« sS� �
�"� � �
ä � Ä ��� s�� ~x� sX�q�Ds � �|� ~`� � � � �X� � Á"� � � �X� ��� �\�3� sX���Ds � �|� ~b« Ä � � � ��ä � Ä �T� s�� ~
���|��� �L� � � �-� � � � �D�L�0���o� � � �L� � ~_« Äb� � � � �F�q�q����ä
« � �¨~\�

� � � � �Z���q����ä « � ��~p�"� �.�Q� � �|��� �L� � � ���ª� � � �L� � ~
´ � � � ���Gs�s ��� Ä��æ� �D�Z� s�sX� ��� � ��� s��F� ~ � ~ � � � � � � r
³ �f� �q�

� � � � � � ³ �f� �q�Ó� �p�b� � ��� s
�Z� ~ � ~©« Ä ä � � � �¤�Gs�s � Ä
�æ� ���Z� s�sS� �

l}RSgFsuE:µqkc¶ �-· RXV2GFsuEdV`RpA>ETHJNOR\suU�]FU>ELMªgSa(¸9ETH>H�NfP�RX?FM_¹0ETR\suaoz�¶ °SºX¯ � k

l0CFETH�EBNfU�GFU>aZKLCFYXsfNc?FPZ]FNfU>A>NfK�ELiZNfMIET?FKLEoADCIR\A�GIELYZGFsfE_j�?FM»ADCFE_GIH�ELMINfKTRpA>NfiXEoVdELADRSGICFYZH�UxA>Y¼ghE
ETRpU>NfETH:A>Y�]I?FMIETH�U>ADRS?FM	ADCIRS?oRX?IRXGICFYZHJNuKxVdELADRXGICFYZHJUTk�¹�Y [ ELiSETHLe;ELiXET? [ NfADCFNc?oADCFE2UDRXVdE`KLscRpU U�Y\r
VdELADRXGICFYZHJUTeIADCFETH�EdRXH�E"MIN¾½;ETH�ET?FKLELU3gIELA [ ELET?bA�CFE3ETRpU>E:YprmKLYZV`GIHJETCFET?FU>NfYZ?BYpr�ipRXH�NfYZ]FU"VdELADRXGICFYFH�UTk
· YZVdEmY\rqADCFE0GIH�YZGIETHJA>NfELU-ADCIRpA�r@RpKLNfsfNuA�RpA>E0VdELADRXGICFYFH;KLYZV2GIH�ETCFET?FU>NfYZ?`RXHJEmNc?XA�H�Nc?FU>NfK0A>Y0ADCFE0VdELA�RXGICFYZH
z¿r�YFH0ELÀIRXV`GFsfEXe)PXYFYZMq?FELU>U3RS?FM_rÁRSVdNfsuNcRXHJNuA�a � §;YSADCFETH�UTe;CFY [ ELiXETHLe;RXHJEWGIHJYZGIETH�A NuELU:YprmADCFE`KLYF?XA>ELÀFA�NO?
[ CFNfKQC�ADCFELa»RXGIGIETRXHÂkÃl�CZ]FUTe0Ä"HJA>YZ?SaXe · KLCIRpsfsuETHJATe"�<ELa�?FYSsuMIU�e^RS?FM¦¥"?XA>YSUÅz�¶ °XÆXº � U�CFY [ ELM�ADCIRpA
VdELADRXGICFYZHJNuKbU ET?XA>ET?FKLELUxGIH�ELKLELMIELMÇgXa	RÅsuYF?FP	RX?FM©UD]IGIGhYZH�A>NfiXEbKLYZ?SA>ELÀFAdKTRX?©gIE_H�ETRpM©RpUdr@RpU>A`RpU
suNfA>ETH Rps;U>ET?SA>ET?FKLELUT§qCFY [ ELiXETHLeSADCFNfU<j�?FMINc?FP�MINfM_?FYXA0CFYXsfM [ CFET?xADCFE"sfYZ?FP`KLYZ?SA>ELÀFA [ R\U=HJETGFsOR\KLELM�gXa
R`UDCFYFH�ATeIsfELU>U"Nc?Sr|YZH>V`RpA NuiSE3YZ?FEXk0È¢?ICFYp½me � NcV`Rhe�RX?FM_É0RXH>HJYXsfs=z�¶ °Xº µ � r|YXsfsuY [ ELMª]IGBÄ"H�A>YZ?SabELA"Rps|kcÊËU
NO?SiXELU>A NuPFRpA>NfYZ?`RX?FMdMIELA>ETH VdNc?FELM`ADCIRpA)ADCFE0UD]IGIGhYZH�A>NfiXET?FELU UmYprqADCFE<KLYZ?SA>ELÀFAtz|H>RpA�CFETH;ADCIRS?3NfA>U-sfET?FPXA�C �
[ R\UmKTH>]FKLNcRps�r|YZH�ADCFE0ETRpU>E�Ypr�VWELADRXGICFYZHyKLYZV`GIH�ETCFET?FU>NfYZ? � ELiXET? [ CFET?xVdELADRXGICFYZHJNuK�U>ET?SA>ET?FKLELU [ ETH�E
GIH�ELKLELMIELM`gXa"R<UDCFYZHJA�KLYF?XA>ELÀFATe�UD]Ig � ELKLA>U}H�ETR\M"ADCFETVÇRpU�r@RpU>A)RpU�suNfA>ETH RpsZU ET?XA>ET?FKLELU�eTN¾rqADCFE-KLYZ?SA>ELÀFA [ RpU
UD]IGIGIYZHJA>NfiXEXkjç-iSET?�RpA<ADCFE�U>ET?SA>ET?FKLE"sfELiXELs|eqR:KLYZ?SA>ELÀZA<ADCIR\A�GIH�ELKLELMIELU0A�CFE^VdELA�RXGICFYZH�KTRX?WrÁRpKLNfsfNfADRpA>E
ADCFEmKLYZV2GIH�ETCFET?FU>NfYZ?:KLYZV`GIRXHJELM3A>YtR�KLYZ?SA>ELÀFA;ADCIRpA�r|YXsfsfY [ U}A�CFE�VdELADRSGICFYZHmz|¸9ETH>H�NfP^Ì�¹0ETR\suaXeI¶ °XºX¯ � k
l0CFNfUtU>ELKLA NuYF?bMINfU>KT]FU>U>ELU"Nc?ÍMIELADRpNfs}A�CFNuU�E�½;ELKLA0Ypr-U>ET?SA>ET?FKLEdKLYZ?XA ELÀZA0YF?bVdELADRXGICFYZH=KLYZV`GIH�ETCFET?FU>NfYZ?
RX?FMbMIELU>KTH�NcgIELU3CFY [ A�CFE"U>ET?XA ET?FKLE�n¨GIH�YZKLELU U>Nc?FP�VdYZMIELswrÁH�YFV{É0CIRXGFA>ETH ¯ KTRS?bU>NcVd]FscRpA>E3NfATk

Î-Ï@Ð;Ï¢Ð ÑbÒqÓ�ÔFÕmÖ@×;ØSÔ�Ù�ÚoÔ�ÛXÔÝÜÂÞoÒqØXØXÖÁß¦Ô�àmáãâ�ÒqÔ�ÙÁä;å0Ðqæ;ç;è�é
¸"ETH>H�NfPbRX?FMª¹�ETRpsfa	z�¶ °SºX¯ � UDCFY [ ELMbADCIRpA0ADCFEdGIYXU NuA NuYF?�Y\r�ADCFEdVdELADRXGICFYFH [ NfADCFNc?_R`U>ET?SA>ET?FKLEdV`R�a
NO? ¼ ]FET?FKLE_ADCFEBUDGIELELM�Ypr"KLYZV`GIH�ETCFET?FU>NfYZ?�k»l0CFELa¦GIH�ELU ET?XA>ELM©A�CFELNOH2UD]Ig � ELKLA>U [ NuA�C©A [ YªvSNO?FMIUbY\r
U>ET?XA ET?FKLELU � U ET?XA>ET?FKLELU�U>ADRSH�A>Nc?FP [ NfADC�R`VWELADRXGICFYZH0RS?FMbU>ET?XA ET?FKLELUtET?FMINc?FP [ NfADCBR`VdELADRXGICFYFHL§FYZ?FE
A¨aIGIE<Ypr�U>ET?SA>ET?FKLE [ RpU-]FUD]IRpsfsfa`YZgFADRpNc?FELM�gSa�V2RXvXNc?FP:ADCFE<YXADCFETH-GIRpU>U NuiSEXk�l)RXgFsfE0µqk¿¶mKLYZ?SADRpNc?FU�U>YZVdE
ELÀ�RXV2GFsuELU�YprmVdELADRXGICFYFH¢n|j�H�U>A0RX?FM_VdELADRXGICFYZH¨n@sOR\U>A<U>ET?XA ET?FKLELUTk

¸"ETH H�NfP	RX?FM¦¹�ETRpsfa¦VdETRpUD]IH�ELM»H�ETRpMINc?FP�A>NcVdELU`r|YZHdVdELADRSGICFYZH¢n|j�H�U>AxRX?FM7VdELA�RXGICFYZH¢n@scRpU>A2U>ET?Sn
A>ET?FKLELU(RS?FM�r�YZ]I?FM©A�CIRpA`UD]Ig � ELKLA>U�HJETRpM¦VdELADRXGICFYFH¢n|j�H�U>AdU>ET?SA>ET?FKLELUxU>sfY [ ETHdA�CIRX?©VdELADRXGICFYFH¢n@scRpU>A

µZê



�<ETRpMINc?FP�l<NcVdELU
l�aIGIE"Ypr-U>ET?SA>ET?FKLE · RpADR ±ªYFMIELs
VdELA�RXGICFYZH¢n|j�H�U A µ�kìëI¶ µqk ¯ ê
VdELA�RXGICFYZH¢n@scRpU>A ¯ kìí ¯ ¯ kìî º

l}RXgFsfE"µqk¾ë � ±ªETRS?�H�ETR\MINO?FP2A>NcVdELU�z�U � r|YZH<VdELADRXGICFYFH�NfKTRps�U>ET?XA ET?FKLELU<rÁHJYZV6¸"ETH>H�NfP`Ì­¹�ETRpsfaÅz�¶ °XºX¯ �L�
MqRpADR`RX?FM�VWYZMIELs|k

U>ET?XA ET?FKLELUTkmlïYWV2RXvpE�UD]IH�E�ADCIRpAmA�CFNuU�H�ELUD]FsfA [ RpU�?FYSA=RS?�RXHJA>N¾rÁRpKLA�Ypr}ADCFE�MIN¾½;ETH�ET?XA�U>ET?XA ET?FKLEtU>A�H>]FK�n
AD]IH�E3Y\rmADCFE3A [ YdA¨aIGIELU�YprmADRSH�PXELA>UTe�¸"ETH>H�NfP�RS?FMÅ¹�ETRpsfa�H>RX?BR`U ELKLYZ?FM�ELÀIGIETH�NcVdET?SA"Nc? [ CFNfKQCBADCFELa
NO?SADH�YFMq]FKLELM�A [ YdsfNuA ETH>Rps;KLYZ?FMINfA>NfYZ?FU�eqYZgFA�RpNc?FELMªgSa�H�ETGFscRpKLNc?FP�VdELADRXGICFYFH�U [ NfADCxELð�]FNfipRpsfET?XA"sfNfA>ETH>RpsfU
NO?xA�CFEtA [ Y3A�aIGIELU<Ypr;ADRXH�PSELAmU>ET?SA>ET?FKLELUTk-¬ÇCFETH�ETR\UTepr|YZH<VdELADRXGICFYFH�UTeXA�CFEtU>ELKLYF?FMbELÀ�GhETH�NcVdET?XA�H�ETGFsfNìn
KTRpA>ELM_ADCFE�HJELUD]FsfA>U�rÁHJYZV{A�CFE"j�H�U>A"ELÀIGIETHJNOVWET?XATe;?FYxMINfU>A>Nc?FKLA>NfYZ? [ RpU<r|YZ]I?FMogIELA [ ELET?�A�CFEWHJETRpMINc?FP
A>NcVdELU"Nc?_ADCFEdA [ Y2suNfA>ETH RpsmKLYZ?FMINfA>NfYZ?FU�e;ADCF]FUtNc?FMINfKTRpA>Nc?FP_ADCIRpA�ADCFEdMIN¾½;ETH�ET?FKLE�gIELA [ ELET?oVdELA�RXGICFYZH¢n
j�H�U>A`RX?FM¦VdELADRSGICFYZH¢n@scRpU>AdU>ET?SA>ET?FKLELU [ RpU`?FYXAdKTRX]FU>ELM¦gSa�ADCFEbU>ADH>]FKLA�]IH�E�Y\rtADRXH�PSELA>UTkol)RXgFsfEbµqkìë
GIH�ELU>ET?SA>U3ADCFExH�ETRpMINc?FP�A>NcVdELU:Ypr0ADCFE�VdELA�RXGICFYZH�NfK`ADRSH�PXELA>U�Nc?oADCFE2A [ YbKLYZ?FMINfA>NfYZ?FU:r@H�YZVñADCFEWj�H�U>A
ELÀ�GhETH�NcVdET?XA2NO?�¸"ETH H�NfPÅRS?FM	¹0ETR\suaÇz�¶ °SºX¯ � kxl0CFNfUWHJELUD]FsfA�NfU`R_?FNfKLEbMIETVdYZ?FU>ADH RpA>NfYZ?_ADCIR\A�GIELYFGFsuE
MIa�?IRXVWNuKTR\susfa�NO?SA>ETH>GIHJELA�RX?FM¦H�ELNc?SA>ETH>GIH�ELA`A�CFE�U>ET?SA>ET?FKLE_RpUdADCFELa¼HJETRpM©NfATk©È�r"ADCFELa [ RpNfA>ELM¦]I?SA>Nfs
ADCFE3ET?FM_A>Y�R\U>U>NfPZ?�RS?bNc?XA ETH>GIH�ELADRpA NuYF?bA>Y`A�CFE3U>ET?SA>ET?FKLEXe�ADCFETH�E:UDCFYZ]FsfMªghE`?FY�MIN¾½;ETH�ET?FKLE`gIELA [ ELET?
ADCFE`A [ Y�KLYZ?FMINfA>NfYZ?FU�k(l�CZ]FUTeïADCFE`ELÀFNfU>A>ET?FKLExYprtRxMINì½;ETH�ET?FKLExUD]IGIGhYZH�A>UdR�vpELa_RpU>UD]IV`GFA NuYF?_YprtV:a
GIH�YZKLELU U>Nc?FP(VdYFMIELs � Nc?FKTH�ETVWET?XADR\suNfA�a	z�U>ELE · ELKLA NuYF?FU�¶Xk¿¶3RX?FM ¯ kìë � k

Î-Ï@Ð;ÏÁò ó�Ö¢ô¦õ�Ù@Ô�ÛXÖ@×;àÇ×�ö�ÛXÓmÒ�÷{ÒIÛXÔ�ømÓ�×;ØpùLú3×;ûpÖÁÛ\Ö¢×;à*ü3ý�ÒqþFÛ
ÿ�ELA`]FU�A�RXvpE�RÍsuYFYZvoR\A�CFY [ ADCFExU>ET?SA>ET?FKLE�n¨GIH�YFKLELU>U>Nc?FP	VdYFMIELs�ghETCIR�iXELUdYZ?	¸9ETH>H�NfPªRS?FM¼¹�ETRpsfa�Ê U
MqRpADRIk À-NcH�U ATe [ EBKLYZ?FU>NfMIETH�VWELADRXGICFYZH¢n|j�HJU>A`U>ET?SA>ET?FKLELUTk À-NfPZ]IH�E�µ�kc¶Zz|R � UDCFY [ UdADCFEBU>ELðI]FET?FKLEªY\r
NO?SA>ETH>GIHJELADRpA>NfYZ?FU�r�YFH0ADCFE:U>ET?SA>ET?FKLEx²^� s�³ � s �d�æs � �|�T� � � � ¹�� � o ��� � ~ � � �x�q��ä � � � È�Äq� ADCFE9j�H�U>A [ YZH�MIU
z¢²^� s�³ � s �3�æs � �|�T� � � � ¹T� � o ��� � ~ � UD]FPXPXELU>A<ADCIR\A�A�CFE"U>ET?XA ET?FKLE�V`R�a�ghE�RXghYZ]FAtRdKLYZ?SADRpNc?FETH0CFYSsuMINc?FP
suNfðI]FNfM�U>NfsfiXETHLeFgI]FA}A�CFEmj�?IR\s [ YZH�MIU0z ���4ä � � � È�ÄZ� MIY3?FYXA�V2RpA>KLC"UD]FKLC3RX?:Nc?SA>ETH>GIH�ELADR\A>NfYZ?�k-l0CFETH�E�r|YZH�EXe
ADCFEtVdYFMIELs�Vd]FU>AmH�E���ELKLAmA�CFE0KLYZ?SADRpNc?FETH-Nc?SA>ETH>GIH�ELADR\A>NfYZ?`RX?FMdj�?FMxR3?FE [ KTRS?FMINuMqR\A>E0Nc?XA ETH>GIH�ELADRpA NuYF?�e
[ CFNfKQC_KLYF]FsuM�gIEdADCFEdKLYZH>H�ELKLA"Nc?SA>ETH>GIH�ELA�RpA>NfYZ? ��� �X� � o ��� � � �x�q��ä � � � È�Ä e�GIH�YpiFNuMIELM&ADCIRpA:� � �X� �`RX?FM
~X� s�³ � s �_��s � �|��� � � � ¹T� �BRXH�E�U NOVWNuscRXH2ET?FYZ]FPZC�k��<]FAxU [ NfA>KLCFNc?FP	A>Y�Ro?FE [ Nc?SA>ETH>GIH�ELA�RpA>NfYZ?©KLYSU>A>U
ADCFE�VdYFMIELs-ELÀFADH>RdA>NcVdEXk�Ä"?BADCFEdYXADCFETH0CIRX?FM;e�U�]FKQC_RdU [ NuA KQC_CIRXGIGhET?FU"suELU U"Ypr�A ET?bNc?BADCFE3KTRpU E�Y\r
VdELADRXGICFYZH¨n@sOR\U>AtU ET?XA>ET?FKLELU�k6ÀqYZH<U�]FKQC_RdU>ET?SA>ET?FKLE�z2À-NfPZ]IH�E"µ�kc¶Tg � NfA�NuU3VWYZH�E3GIH�YZgIRSgFsuEdADCIR\ATeqR�r|A>ETH
H�ETRpMINc?FP � � �B�q��ä � � � È7ÄÎ� �p� o ��� � ~ �-��� �ZeyADCFE�VdYFMIELs0U>ELsfELKLA>U`ADCFEbKLYFH>H�ELKLAdU>ADRXHJU3Nc?XA ETH>GIH�ELADRpA NuYF?�k
l0CFEdU>ADRXH�U�NO?SA>ETH>GIHJELADRpA>NfYZ? [ YZ]FsfMªghE�A�CFET?�ipRpsfNfMqRpA>ELM	gSabADCFE3scRpU A [ YFH�MIU0YprmADCFEdU>ET?SA>ET?FKLE�z�~X� s�³ �
s �3�æs � �|�T� � � � ¹�� � � k-l0CF]FUTeFADCFE3VdYFMIELs}GIH�ELMINfKLA>U0ADCIR\A=VWELADRXGICFYZH¢n|j�HJU>A<U>ET?XA ET?FKLELU0ADRXvpE�sfYZ?FPXETH<A�CIRX?
VdELADRXGICFYZH¨n@sOR\U>A�U ET?XA>ET?FKLELU�etgIELKTRS]FU>EXe<r|YZH2ADCFEbr|YZH>VdETHÂe<YZ?FE�KTRX?FMINfMqRpA EªNc?SA>ETH>GIH�ELA�RpA>NfYZ?»Vd]FU>A(ghE
H�E��¨ELKLA ELM¼RX?FM©H�ETGFscRpKLELM [ NfADC�RX?FYXA�CFETH"YZ?FEXk_l0CFE`scRpA>ET?FKLa©H�ELUD]FsfA>U`GIH�YFMq]FKLELM¦gSaªA�CFE(VdYFMIELs0RXH�E

µq¶



drops of molten silver

Drops of molten silver filled

Container interpretation Container interpretation

Stars interpretation

Stars interpretation

The night sky was filled with

night sky

b)

a)

Stars interpretation

À-NfPZ]IH�E:µqkc¶ ��� H�YZKLELU U>Nc?FP`YprmVdELADRXGICFYZHJNuK:U>ET?SA>ET?FKLELUTk

PXNfiXET?bNc?bA�CFE"ADCFNcH�M�KLYXsc]IV`?ÍYprml}RXgFsfE:µqkìëIk
l0CFE"VdYFMIELs�A�H�ETRpA>U [ YFH�M(GICIH RpU>ELU<UD]FKLCbRpUt~X��� ³ ��� �^� �X� �|��� � � � ¹T� �3RpU�YZ?FE3VdETRX?FNc?FP�RX?FMxMIYFELU

?FYXA3RpKLA"YZ?BETRpKLCBKLYZV`GIYF?FET?XA:YprmADCFETVbk:±_YZH�ELYpiXETHLe�ADCFE�VdYFMIELs-MIYFELU3?FYXA3RpA>A>ETV2GFAtA>Y�gI]FNfsfM�ADCFE
VdETRX?FNc?FPdYprwR:?FYZ]I?�GICIH RpU>E º NfA0RpU>U�]IVdELUmADCIR\A-ADCFETH�EtRpscH�ETR\MIa�NfU0R3VWETRX?FNc?FP"r|YZH0~X��� ³ �	� �"� �S� �|���
� � � ¹T� ��k · ]FKQCoRS?ªR\U>U>ETH�A>NfYZ?BNfU3KLETHJADRpNc?FsfaÅ?FYSA"ADH>]FEXe;ELiSET?Br�YFHt?FYZ]I?&GICIH>RpU>ELUd]FU>ELM	gSaª¸"ETH H�NfP�RX?FM
¹0ETRpsfa�kGÀqYFH)NO?FU ADRX?FKLEXeFADCFE0ELÀFNfU>A>ET?FKLE�YprwRX?2RpA>YZVdNfKtVWETRX?FNc?FP"r|YZH ä � � � �@� �
�X��� Äd�æ� �D�Z���
� � �0NuU<iXETHJa
]I?FsuNcvpELsfaXk<Ä"?FEtGIYSU>U>NcgFsfEtU>YSsO]FA NuYF?`A>Y�ADCFNfU�GIHJYZgFsfETV­NfUmA>Y"CIR�iXE<ADCFE0VdYFMIELs�H>]I?dH�ELKT]IH�U NuiSELsua2YZ?d?FYZ]I?
GICIH>RpU>ELU �y[ CFET?xNfAtH�ELKLYXPZ?FN��LELMBADCFE3gIELPXNc?I?FNc?FPbYprmR`?FYZ]I?bGICIH>R\U>EXeINfA0KLYZ]FsfMªRSgIRX?FMIYZ?xA>ETV`GhYZH>RXHJNusfa
ADCFE<KLYZV`GIH�ETCFET?FU>NfYZ?2Ypr�ADCFE [ CFYXsfE0U>ET?SA>ET?FKLEtRX?FM`RpA A>ETV`GFA-A>Y�j�?FM�RX?:Nc?XA ETH>GIH�ELADRpA NuYF?:r�YFH;ADCFE�?FYZ]I?
GICIH>RpU>EXk-¥*KLYZ?FU>ELðI]FET?FKLE3Y\r�ADHJETRpA>Nc?FP�?FYZ]I?bGICIH>R\U>ELUtRpUtR\A>YZVdNfK"VdETRX?FNc?FPXU�NuU�ADCIRpA0ADCFELaxPXELA<A>Y�ghE
NO?2r|YFKT]FU=R\U=R [ CFYSsuEXk�l0CZ]FU�eZsfNfA>ETH>R\susfabUDGhETRXvSNO?FP�eZN¾r-YZ?Fsfa�A�CFEtscRpU>A<ADCIHJELEtKLYZ?SA>ET?SA [ YZH�MIU [ ETH�Etv\ETGFA
NO?(r�YFKT]FUTe [ CFET?xADCFE [ YZHJM�� È7Äd[ RpU0GIH�YFKLELU>U>ELMBNO?xA�CFE"U>ET?XA ET?FKLEd²^��� ³ ��� �3� �S� �|��� � � � ¹�� ��
���� � ~ � � �
� È�Ä e�A�CFE [ YZHJMIUtNc?Br|YZKT]FU"U�CFYZ]FsfM	gIEb� È7Ä�� 
���� � ~ � RX?FM�� � � ¹T� ��k"¹0Y [ ELiXETHLe�ADCFEdPXYZR\s}U>sfYXA U3RXH�E"jqsfsfELM
gXa�~S��� ³ ����� � � � �X� �|�T� �@� � � ¹T� � � 
<��� � ~ � RX?FM_� È7Ä eIgIELKTRX]FU>E"A�CFE3VdYZMIELs;vpELETGFU�NO?2r|YFKT]FU0KLYZ?FKLETGFA>UtH RpADCFETH
ADCIRX? [ YZH�MIUTk

É0H�NfA>NfKTRps-A Y�ADCFE`GIH�ELMINfKLA>NfYZ?FU:YprmADCFE`VdYFMIELs-NfU"ADCFEdU>NfPZ?FN¾jqKTRX?XA sua&UDV`RpsfsfETH�KQCIRS?FKLE`Ypr�RX?BNc?XA ETH¢n
GIH�ELADRpA>NfYZ?ÍU [ NfA>KLCÍr�YZH�VdELADRXGICFYZH¨n@sOR\U>AtU ET?XA>ET?FKLELU�ktl0CFE`VdYFMIELs|ÊËU^gIR\U>NfU�r�YZH�KTRXGFAD]IHJNO?FPxADCFEdscRpA>ET?FKLa
GIRpA>A>ETH>?xNc?B¸"ETH>H�NfP�RS?FM�¹0ETRpsfa	z�¶ °XºX¯ � NfU0ADCIRpA�VdELADRXGICFYZH¨n|j�H�U>A<U>ET?SA>ET?FKLELU^RSH�E3H�ELNc?XA ETH>GIH�ELA>ELMBYZ?FKLE
VdYZH�E�R\A"ADCFE`scRpU>A:KLYZ?FKLETGFA(z � � �b�q��ä � � � È�ÄZ� e [ CFETH�ETRpU�VWELADRXGICFYZH¢n@scRpU A3U>ET?SA>ET?FKLELU3MIY_?FYXA�?FELELM©R
H�ELNc?XA>ETH GIH�ELADRpA>NfYZ?ÍNc?ªVWYXU>A0KTRpU ELUTk0l0CFNfUtMIN¾½;ETH�ET?FKLE`NfU"R`KLYF?FU>ELð�]FET?FKLEdYpr-ADCFE:KQCIRXH RpKLA>ETH�YpryvF?FY [ s¾n
ELMIPXE0Nc?`A�CFE0sfYZ?FP3A>ETH VãVdETVdYFH�a � N¾r}ADCFETH�EtRSH�E�r�E [ GIH�YZGIYSU>NfA>NfYZ?FU0V`RpA>KLCFNc?FP � � �"���4ä � � � È�Ä YZH � � �
�q��ä � � � È7Ä�� �p��
���� � ~SeqADCFET?BADCFETHJE [ Nusfs<gIE�RxCFNfPZC_KLCIRX?FKLE`ADCIRpA�ADCFE`H�NfPZCSA"Nc?XA>ETH GIH�ELADRpA>NfYZ?Ír|YZH�ADCFE
U>ET?XA ET?FKLE � � ���q��ä � � � È�ÄÆ� �p��
���� � ~ �-��� �`~X��� ³ ��� �t� �X� �|�T� � � � ¹T� �<NfUyr�YZ]I?FMxgIE�r|YZH�E<ADCFE0scRpU>A-KLYF?FKLETGFA
z�~X��� ³ ��� ��� �X� �|��� � � � ¹�� � � RX?FM	?FY�H�ELNc?SA>ETH>GIH�ELADR\A>NfYZ? [ Nfsfs0gIE�?FELKLELU>U�RXH�aXk�Ä"?ÅADCFE`YXADCFETH"CIRS?FM;e}N¾r

µZë



ADCFETH�EbRXH�E�V`RS?XaoGIH�YZGhYXU>NfA>NfYZ?FU�V2RpA>KLCFNO?FP_ADCFExgIELPXNc?I?FNc?FP	Y\rtADCIRpA:U>ET?XA ET?FKLEXe}NfAdNfU�GIYSU>U>NcgFsfEbADCIRpA
R�H�ELNc?SA>ETH>GIH�ELA�RpA>NfYZ?BYZKLKT]IHÂkt¹�Y [ ELiXETHÂeqYZ?FE:KTRX?BUDCFY [ ADCIRpA�e�]I?FMIETH"H�ETR\U>YZ?IRXgFsfE`RpU>UD]IV2GFA>NfYZ?FUTe�ADCFE
KLYZ?XA ET?XA>U)Ypr�ADCFE0vZ?FY [ sfELMIPXE0gIRpU>E<MIYFELU�?FYXA-R�½;ELKLA)ADCFE0gIRpU>NfKtH�ELUD]FsfA-ADCIR\AmVdELADRXGICFYZH¨n|j�H�U>A)U>ET?XA ET?FKLELU
RXH�E�]I?FMIETHJU>A>YFYZM_VdYZH�E"U>sfY [ sfa�A�CIRX?bVdELADRXGICFYFH¢n@scRpU>A�U>ET?XA ET?FKLELU��Tk0È<GIH�YpiXE3ADCFNfU"RpU>U>ETHJA>NfYZ?xYZ?Fsfabr|YZH
ADCFE"KTRpU>E:Ypr}ADCIH�ELE�n@KLYF?FKLETGFAtU>ET?SA>ET?FKLELUTk

ÿ�ELA-]FU}RpU>U�]IVdEmADCIR\A��dNfU}A�CFE�GIH�YZgIRSgFNusfNfA�a3YprFj�?FMINc?FP"ADCFE�HJNuPFCXA;Nc?SA>ETH>GIH�ELA�RpA>NfYZ?�z � � � � � �X� ��
���� � ~
� � �t���4ä � � � È7ÄF� r|YZHïADCFE�VdELA�RXGICFYZH¢n@scRpU>A)U>ET?SA>ET?FKLELUmR�r|A>ETH)H�ETRpMINc?FP"ADCFE�j�H�U>A)KLYZ?FKLETGFAtz � � �0�q��ä � � � È�ÄZ�
RX?FMbADCIRpA���NfU0ADCFE3GIH�YFgIRXgFNfsuNfA�abYpr;j�?FMINc?FP`A�CFE3H�NfPZCXA<Nc?SA>ETH>GIH�ELADR\A>NfYZ?xYZ?2ADCFE"U>ELKLYZ?FMbKLYZ?FKLETGFAdz�N|kËEXkce
R�r�A ETH;H�ETRpMINc?FP3gIYSADC � � �t���4ä � � � È�Ä RS?FM � �p��
���� � ~ � k�¬&EmKTRX?:UDR�r|ELsfa3RpU>UD]IVWEmADCIRpA���� � � ADCFE0VdYZH�E
NO?Sr|YZH>V2RpA>NfYZ?&aXYZ]&PZRpADCFETHLeïADCFEbVdYZH�ExsfNOv\ELsua�aXYZ]�RXH�ExA>YBU>AD]IVdgFsfE�YZ?&ADCFEbH�NfPZCSA�Nc?SA>ETH>GIH�ELA�RpA>NfYZ?�!pk
ÿ�ELA(]FUbRpsfU>Y©RpU>UD]IVWE�RoKLETH�A�RpNc?¦GIH�YZgIRSgFNusfNfA�a#"BYpr3H�E���ELKLA>Nc?FP¦R [ H�YZ?FP&NO?SA>ETH>GIHJELADRpA>NfYZ?�k»¬oE_RXH�E
NO?SA>ETH�ELU A>ELM_NO?BELU>A NOV2RpA>Nc?FPbADCFE3ELÀIGIELKLA ELMÅ?F]IVdgIETH�YprmNc?SA>ETH>GIH�ELA�RpA>NfYZ?bU [ NfA>KQCFELU�r|YZH�VdELADRXGICFYFH¢n@scRpU>A
U>ET?XA ET?FKLELUTko¥{U [ NfA>KQC&KTRX?©CIRXGIGhET?�YZ?&ADCFEbU>ELKLYZ?FM�KLYZ?FKLETGFAªz$
<��� � ~ � eïYZH:YZ?oA�CFE�ADCFNcH�M©KLYF?FKLETGFA
z�~X��� ³ �%� ��� �X� �|�T� � � � ¹T� � � e)YZH:YZ?©ghYXADC�k©l0CFE�GIH�YZgIRSgFNusfNfA�a©Ypr^CIR�iFNO?FP&YZ?Fsfa©YZ?FEbU [ NfA>KLCoYF?�ADCFE
U>ELKLYZ?FMxKLYZ?FKLETGFA0NfU3z�¶�&%� � "'��(¼zJ¶�&)� � "Iz�¶�&%� � z�¶�&*" �L� ADCFNfU0UD]IV�KLYZH>HJELUDGIYZ?FMIU<A>Y:ADCFE�KTRpU>E [ CFET?
R [ H�YZ?FP�Nc?SA>ETH>GIH�ELA�RpA>NfYZ?�NfU`U>ELsfELKLA>ELM©YZ?&ADCFExj�H�U A�KLYF?FKLETGFATe-ADCFET?&NfA`NfU�H�E���ELKLA>ELM	YF?oADCFEbU ELKLYZ?FM
RX?FM	H�ETGFscRpKLELMoELNfADCFETH [ NfADCÅADCFE`H�NfPZCXA"YF?FEªz¿j�H�U>A"A ETH>V � YZH [ NfADC&R [ H�YZ?FPbNc?SA>ETH>GIH�ELADR\A>NfYZ?�e [ CFNfKQC
rÁRpNfsfU�A>Y`gIE�HJE��¨ELKLA>ELMbYF?xADCFE"ADCFNcH�M�KLYF?FKLETGFATkml0CFE3GIH�YFgIRXgFNfsuNfA�a�Y\r�CIR�iZNc?FP`YZ?FsfabYZ?FE"U [ NfA>KQCxYF?xADCFE
ADCFNcH�M�KLYZ?FKLETGFA�NuUdz�¶�&+� � z�¶�&+" � "�z|È�RpU>UD]IVdE�ADCIRpA�eZPSNuiSET?�Rpsfs;ADCIHJELE"KLYZ?FKLETGFA>UTeIA�CFE3GIH�YZgIRXgFNfsfNfA¨abY\r
j�?FMINO?FPxADCFEdH�NfPZCXA<Nc?SA>ETH>GIH�ELADR\A>NfYZ?bNfU3¶ � k�l�CFE�GIH�YZgIRSgFNusfNfA�abYpr}U [ NuA KQCFNc?FPxYZ?bgIYXA�CxADCFE3U>ELKLYF?FM�RX?FM
ADCFEdADCFNcH�M_KLYZ?FKLETGFA>U"NfU(z�¶,&-� � "Iz�¶,&.� � "Zk:l0CZ]FU�e�ADCFE3ELÀIGIELKLA>ELM�?Z]IVdgIETH9YprmU [ NfA>KLCFELU3GIETH¨r�YZH VdELM
r�YZH�R`VdELADRXGICFYFH¢n@scRpU>A<ADRXH�PSELA�NfU �

/ !10 zJ¶�&+� � "2�3(ÝzJ¶4&5� � "Iz�¶�&+� � z�¶,&+" � (Çz�¶�&+� � z�¶�&." � "6(¦ëqzJ¶4&+� � "Iz�¶�&5� � "
0 zJ¶�&+� � "Iz|ë7&."2� ��8

ÀqYFH;VdELADRXGICFYFH¢n|j�H�U>A;U ET?XA>ET?FKLELU�epADCFETH�EmNfUmRpsfU>Y"R0GhYXU>U>NcgFNfsfNuA�adYpr�R�U [ NfA>KLC"YZ?9ADCFEmU ELKLYZ?FM3KLYZ?FKLETGFA�e
NìrmA�CFE3Nc?XA ETH>GIH�ELADRpA NuYF?xU>ELsfELKLA>ELM_YZ?bADCFE�j�HJU>AtMIYFELU"?FYXAtV`RpA KQCxNfATeIYFH<YZ?bA�CFE"ADCFNcH�M_KLYZ?FKLETGFATeIYZH=YZ?
gIYXADC�k»¬&E�KTRX?�RpU>UD]IVdEBADCIRpA`A�CFE�KLCIRX?FKLE�Ypr3U ELsuELKLA NO?FP©A�CFEªH�NfPZCSA�Nc?SA>ETH>GIH�ELA�RpA>NfYZ?©YF?©ADCFEÍj�H�U>A
KLYZ?FKLETGFA"NfU3êIe�R\U"NuU"A�CFE3KLCIRX?FKLEdYprmU>ELsfELKLA>Nc?FP�NfA"YZ?BADCFE:U>ELKLYZ?FM_KLYZ?FKLETGFA�z�N|kËEXkce�aSYZ]bKTRX?I?FYSAtPZ]FELU U
RoU>A�RXHdNc?XA ETH>GIH�ELADRpA NuYF?¦R�r|A>ETH`H�ETR\MINO?FP»²"��� ³ �*� �_� �X� �|�T� � � � ¹T� �ªRX?FM9
���� � ~ � k7l0CFET?�e<N¾r:"_NfUTe�RpU
gIE�r|YZH�EXe-ADCFE�GIHJYZgIRXgFNfsfNuA�a©Ypr"H�E��¨ELKLA NO?FP�R [ H�YZ?FP_Nc?XA>ETH GIH�ELADRpA>NfYZ?�eyADCFETH�ExNuUxR+"Iz�¶;& " � KQCIRX?FKLEbY\r
CIRTiFNc?FP�RdU [ NuA KQCxYZ?xA�CFE"U>ELKLYZ?FM�KLYF?FKLETGFA0YZ?Fsfa	z�ADCIRpA [ YZ]FsfM�VdETRX?xA�CIRpA0R [ H�YZ?FPdNc?SA>ETH>GIH�ELADR\A>NfYZ?
[ YF]FsuM_gIE9j�?IRps � kml0CFEdGIH�YZgIRXgFNfsfNfA¨abY\ryCIR�iFNO?FPbRdU [ NuA KQCxYZ?FsfabYZ?xA�CFE"ADCFNcH�M [ YZH�MbNfU`z�¶�&." � ":RX?FM
ADCFE(GIHJYZgIRXgFNfsfNuA�a�YprtU [ NuA KQCFNc?FP_A [ NfKLE�NfU<" ! kªl0CFETHJE�r�YZHJEXe}A�CFE�ELÀIGIELKLA>ELM¦?F]IVdgIETH:YprtU [ NfA>KQCFELU:r|YZH
VdELADRXGICFYZH¨n|j�H�U>A0U>ET?SA>ET?FKLELU0NfU �
=?>A@CB�D�E�DGF ì2HJI D�KJLNM�D3@PO HJI DAQNR H DGS2T�U;VWLYXZD[F[DGS2T�D�V
D[\ZDGS'V
K�@PS HJI D3K H F?]2T H ]^F[D�@PO HJI DA_�S'@PB�QND�V^`aD3b2R�K?Dacd�e�] H�HJI LNKAR�K?KJ]2f3\ H LN@CSgLNKhS2@ H S'D�T�D�K?K?RPF[U,Oi@PF�@P]^Fh\
F[@�@CO?c

µ ¯



/ � 0 "Iz�¶�&." � (ÝzJ¶4&5" � "3(�ëZ" !
0 ëZ" 8

l0CFET?�e [ E�KLYZV`GI]FA E0ADCFE�MINì½;ETH�ET?FKLE�Nc?`A�CFE^?F]IVdgIETH�Ypr;U [ NfA>KLCFELU�ghELA [ ELET?2ADCFE0A [ Y"KLYZ?FMINfA>NfYZ?FU �

/ � &+/ ! 0 ëZ",&7z�¶�&.� � "Iz|ë7&+"2� �
0 "Iz|ëZ�g( "2�Zz�¶�&5� � �
j ê�k0ghELKTRX]FU>E�êmln�oka"2k��7lÇ¶

l0CFETH�E�r|YZH�E;/ ��p / ! k)¬oE3CIR�iXE�UDCFY [ ?2ADCIRpAmA�CFEtELÀIGIELKLA>ELM_?Z]IVdghETH<Ypr;U [ NfA>KLCFELU0NfUtCFNfPZCFETH�r|YZH
VdELADRXGICFYZH¨n|j�H�U>A�U>ET?XA ET?FKLELU"ADCIRX?xr|YZH0VWELADRXGICFYZH¢n@scRpU AtU>ET?SA>ET?FKLELU3RX?FM;e�A�CFETH�E�r�YFH�EXeIADCFE`VdYFMIELs}A�RXvpELU
suYF?FPXETH�A>YbGIH�YZKLELU U"ADCFE:r�YZH VdETH�qpk^l�CFEWHJELUD]FsfA>U"Nc?ol}RSgFsuE2µqkìëdKLYZH H�ELUDGIYF?FMªA Y*� 0 ê 8 ¯ îIe�� 0 ê 8 í ¯ e
RX?FM*" 0 ê 8 º ¶Xk

l0CFNfUdMIETVdYZ?FU>A�H>RpA>NfYZ?_NfU�R\KLAD]IRpsfsfa	GIELU>U NOVWNuU A>NfKXe0gIELKTRX]FU>ExNfA`RpU>UD]IVdELUdELðI]IRpsmKLYSU>AdYpr0U [ NfA>KLCFELU
r�YZH�VdELADRXGICFYFH¢n|j�H�U>A<RX?FM(VWELADRXGICFYZH¢n@scRpU A�A�RXH�PXELA>U�k}È@?Wr@RpKLATeSr�YFH-ADCFE�scRpA>A>ETHLeSU [ NfA>KLCFELU<ADRXvpE0sfELU>U�A>NcVdE
gIELKTRX]FU>E�YprINO?SA>ETH>GIHJELADRpA>NfYZ?:GIH�NcVdNc?FP � ADCFE�YXsfM"KTRX?FMINfMqRpA>E<Nc?XA ETH>GIH�ELADRpA NuYF?`z [ CFNfKQC [ RpUr�J]FU>A)H�E��¨ELKLA ELM �
CFELsOGFU<ADCFE�U>ELsfELKLA>NfYZ?`Y\rïHJELsOR\A>ELM`Nc?XA ETH>GIH�ELADRpA NuYF?FU^z�U>ELE · ELKLA>NfYZ? ¯ kìë � k'À�YZHmVdELA�RXGICFYZH¢n@scRpU>A-U ET?XA>ET?FKLELU�e
RpsfADCFYZ]FPZCdNc?FNfA>NcRps�Nc?XA ETH>GIH�ELADRpA NuYF?FU�V`R�a�ghE [ H�YF?FP(z�EXkËP�kce�R�r�A>ETH-HJETRpMINc?FP � � �t���4ä � � � È�Ä�s �p�h
<��� � ~XeXR
GIYXU>U NOgFsfE�KTRX?FMINfMqRpA>E0GIH�YZGhYXU>NfA>NfYZ?dNfU � � �t���4ä � � � È7Ä7s �p��
���� � ~ s-��� �W� � � ³ �f� �q� � � e�Nc?`VdYXU>AïKTRpU>ELU-ADCFELa
RXH�E`VdYZH�E`H�ELscRpA ELMoA>YbADCFEdKLYZH>HJELKLA"NO?SA>ETH>GIHJELADRpA>NfYZ?_A�CIRX?BADCFE`gIRpMoKTRX?FMINfMqRpA>ELU9r�YFH"VdELADRXGICFYZH¨n|j�H�U>A
U>ET?XA ET?FKLELUTkÆÀ�YZH�NO?FU ADRX?FKLEXe;U�]IGIGIYXU>EdADCIR\A"ADCFEdKTRX?FMINfMqRpA>EdNc?XA>ETH GIH�ELADRpA>NfYZ?_R�r|A>ETH"H�ETR\MINO?FP_²"��� ³ ����t
� �S� �|��� � � � ¹T� ��
���� � ~dNfU�²^��� ³ �u��t � �X� �|�T� � � � ¹�� ��
<��� � ~ � � � «C� s ��§FADCFEtghY [ sqNc?XA ETH>GIH�ELADRpA NuYF?�RX?FM2ADCFE
KLYZH>H�ELKLA"U>A�RXH�U"Nc?XA ETH>GIH�ELADRpA NuYF?¦z � � �x�q��ä � � � È�Ä%s �p��
<��� � ~ s-��� �_� � �X�>� � RXH�EdsfELU>UdU>NcVdNfsORSH3A�CIRX?BADCFE
RpNcH>GFscRX?FE3Nc?SA>ETH>GIH�ELADR\A>NfYZ?�RS?FMbADCFEtU ADRXH�U�NO?SA>ETH>GIHJELADRpA>NfYZ?�kml�CZ]FUTeFsfELU>UtR\KLA>Nfi�RpA>NfYZ?xU�GIH�ETRpMIU<r@H�YZV ADCFE
PXYZRpsINc?2ADCFEtKTR\U>E0Ypr}VdELADRSGICFYZH¢n|j�H�U>A-U ET?XA>ET?FKLELU0RX?FMxADCFE0Nc?SA>ETH>GIH�ELA�RpA>NfYZ?2U [ NfA>KLCdNfU=VWYZH�E0ELÀIGIET?FU>NfiXE
ADCIRX?2r|YZH0VdELADRSGICFYZH¢n@scRpU>A<U>ET?SA>ET?FKLELUTk

¥ KTH�NfA>NfKTRps�R\U>UD]IV`GFA>NfYZ? V`RpMIE	gSa»ADCFE	VdYFMIELs3NfU_ADCIRpAbADCFE&A>YZGFNfK¼RS?FMÇADCFEoiXETCFNfKLsfE©YprdADCFE
VdELADRXGICFYZHbz�EXk Pqkce<~X��� ³ �%��t � �X� �|�T� � � � ¹�� ��RX?FM�� � �X�>� � RSH�E�U ETV`RX?SA>NfKTRpsfsua©U NOVWNuscRXHÂk	l0CFEbU>NcVdNfscRXH¢n
NuA�a_UDCFYZ]FsfM©gIE�CFNfPZC&ET?FYZ]FPZC&A>YbET?FUD]IHJE`ADCIRpATeïYZ?FKLE�Rpsfs�KLYZ?FKLETGFA>U�RSH�E�R�i�RpNfscRXgFsfEXe-ADCFExVdYZMIELs [ Nfsfs
j�?FM	ADCFEbH�NfPZCSAdNO?SA>ETH>GIHJELADRpA>NfYZ?rvpkªl�CFE�ipRpsc]FE�Ypr�ADCFNfU�U NOVWNuscRXHJNuA�aoKTRS?oNc? ¼ ]FET?FKLE�A�CFE�scRpA>ET?FKLa�RX?FM
ADCFE`VdYZMIELs|ÊËUdRXgFNfsfNuA�aoA Y`j�?FMoA�CFEWHJNuPFCXA"Nc?SA>ETH>GIH�ELADR\A>NfYZ?�k`l0CFE`H�ELUD]FsfA>UdH�ETGIYZHJA>ELM_NO?&l}RXgFsfE`µ�kìëbRXH�E
YZgFADRpNc?FELM [ NfADC&ADCFEbU>NcVdNfscRXH�NfA�a¼ghELA [ ELET?�A YZGFNfK(RX?FM�iXETCFNfKLsfE�U>ELAdA>YoêIk Æ êIk�l)RXgFsfEbµqk ¯ UDCFY [ U:ADCFE
GIH�ELMINfKLA>NfYZ?FU<Ypr;ADCFEtVdYFMIELsFr�YFH-YXADCFETH)U NOVWNuscRXHJNuA�a`U ELA>A>Nc?FPXUTk · ELKTH�ETRpU NO?FP:ADCFE0U>NcVdNfscRXH�NfA�a`A>Y3êhkìíXê�MIYFELU
?FYXAmR�½;ELKLA-ADCFEtVdYFMIELsIA>YFY3Vd]FKQC � ADCFE0scRpA>ET?FKLNfELU<YZ?:ADCFE0KLYZH H�ELKLA-ADH�NcRpsfU^z�N�k EXkcepYZ?dADHJNOR\suU-Nc? [ CFNfKQCWADCFE
w�x @ H D HJI R H�HJI D�K?B�L H T I�H LNf4D�V
@�D�KhS2@ H V
DG\yDGS2V�@PS HJI DA\y@aKJL H LN@PS:@PO HJI D�B�@CF[V7@PS�B I LNT I L H @�T�T[]
F[K�cz ÕhD�f�D�f�bZDGF HJI R H B{D�RaK?KJ]'f�D�V HJI R H3HJI D6\^F[@Pb'RPb^LYQYL H U�@PO@¯^S2V�LYS2` HJI D�F?LN` I^H LYS H D[F?\
F[D H R H LN@PS)RPO H DGF3F[D�R�VWLYS'` HJI DQNR�K H B�@CF[V,LNK�|ac

µXµ



· NcVdNfscRXH�NfA�a
êhkìëXí êIk ¯ í êIk µZí êIk¾íXê êIk Æ ê

ÿ;R\A>ET?FKLabKLYZH>H�ELKLA VdELA�RXGICFYZH¢n|j�H�U A µ�kìípµ µqkËµZî µqk µq¶ µqk µZê µqk ¯ ê
VdELA�RXGICFYZH¢n@scRpU>A µ�k ¯Xº ¯ k ° ê ¯ k ºXº ¯ k º ê ¯ kìî º

ÿ;R\A>ET?FKLa�Rpsfs VdELA�RXGICFYZH¢n|j�H�U A íhkc¶Lµ µqkËµXµ µqk µZê µqk ¯X° µqkìë °
VdELA�RXGICFYZH¢n@scRpU>A µ�k ¯Xº ¯ k ° ê ¯ k ºXº ¯ k ÆX° ¯ kìî º

ç�H>H�YZH0H RpA>E VdELA�RXGICFYZH¢n|j�H�U A k ÆX° ë kìêXêpµ kìêSëXê kìêh¶Tê kìêXêXî
VdELA�RXGICFYZH¢n@scRpU>A k ¯ µZë kìêI¶Lµ kìêSêXê kìêSêXë kìêXêXê

l}RXgFsfE0µ�k ¯ ��} RXH�NcRpA NuYF?dYprwVWYZMIELsqGIH�ELMINfKLA>NfYZ?FU [ NfADC:U>NcVdNfscRXH�NfA>NfELUtghELA [ ELET?:ADCFE<iXETCFNfKLsfE"RX?FM`ADRXHJPXELA}Y\r
ADCFE3VdELADRXGICFYFHLk�~;� �|�T� � Ä �a�X�D� � � � U ADRX?FMIU<r|YZH0R�iXETH>R\PXEtscRpA ET?FKLNuELU�YZ?xADRSH�PXELA>U�r|YZH [ CFNfKQCÍADCFE3VdYFMIELs
NuU"RXgFsfEdA>Ydj�?FMBADCFE3KLYZH H�ELKLA0Nc?XA ETH>GIH�ELADRpA NuYF?�k�~;� �|��� � Ä �X���)U>A�RX?FMIU<r|YZH<ADCFEdRTiSETH>RpPXE"scRpA>ET?FKLabYF?bRpsfs
ADRXH�PXELA UTk

VdYZMIELs)j�?FMIUdRxKLYZH>H�ELKLA�Nc?XA ETH>GIH�ELADRpA NuYF? � UD]S½;ETH"RxU>sfNuPFCXA:NO?FKTHJETRpU>E�RX?FM_ADCFE`VdYFMIELs)j�?FMIU�R [ H�YZ?FP
NO?SA>ETH>GIHJELADRpA>NfYZ?:YZH-?FY�Nc?XA>ETH GIH�ELADRpA>NfYZ?�r�YZH)RXghYZ]FA0¶�GhETH�KLET?SAmYprqADCFE0VdELA�RXGICFYZH¢n|j�H�U A}U>ET?SA>ET?FKLELUTk�l0CFNfU
ADH�ET?FM�NfU3RpKLKLET?SAD]IRpA ELM [ CFET?ÍADCFE3U>NcVdNfscRXH�NfA�a�MqHJYZGFU^R\AtêIkËµZíWYZH0êIk ¯ íIeqgI]FA�ADCFE3MIN¾½;ETH�ET?FKLE`gIELA [ ELET?
ADCFE�scRpA ET?FKLNuELU2r|YZHdVdELADRXGICFYZH¨n|j�H�U>A�RS?FM¦VdELADRXGICFYZH¨n@sOR\U>A3ADRSH�PXELA>U:NuUxV`RpNc?XA�RpNc?FELM¦RXH�YZ]I?FM¦êIk¾íbUdA>Y
êIkìî2UTk¤ÀqYFH0U>NcVdNfscRXH�NfA�a_i�Rpsc]FELU:Ypr=êIk¾ëXíIeIADCFEdETH>HJYZHtH RpA>EdNc?FKTH�ETRpU>ELU"MqH>RSV`RpA>NfKTRpsfsfa � V`RS?XaBU>ET?XA ET?FKLELU
RXH�E�?FYSAtKLYZV2GIH�ETCFET?FMIELMoKLYZH>HJELKLA>sfaªRX?FMBADCFETH�EdNfU3R`UDV2RpsfsuETH�scRpA ET?FKLa�MIN¾½;ETH�ET?FKLEªz|êIk¿¶TîdU � gIELA [ ELET?
ADCFE"A [ YdKLYZ?FMINfA>NfYZ?FU�r|YZH�KLYZH>HJELKLA0ADH�NcRpsfUTk

l0CF]FUTe�ADCFE�VdYFMIELs^GIH�ELMINfKLA>UxADCIRpA2ADCFETH�EbNfU(RÅADCIH�ELUDCFYXsfM»Ypr"U>NcVdNfscRXH�NfA�a¦gIELA [ ELET?©ADCFEbiXETCFNfKLsfE
RX?FM©ADCFE�A�RXH�PXELATe-]I?FMIETH [ CFNfKQC
KLYZH>H�ELKLA2KLYZV`GIH�ETCFET?FU>NfYZ?
Ypr3VdELADRXGICFYZHJNuKbU ET?XA>ET?FKLELUxNfU�H>RXHJE�RX?FM
ADRXvpELU`R_sfYZ?FPoA NOVWEXk¦È|A`NfUb?FYXA`KLsfETRXHdA Y [ CIRpAdELÀFA>ET?XA2ADCFEbi�Rpsc]FEBYpr^A�CFEbU>NcVdNfsORSH�NfA¨a¦V2RXGFU`YZ?SA>Y
ADCFE`PXYFYZMq?FELU U�Y\r=R�VWELADRXGICFYZHL§-CFY [ ELiXETHLeA�mscRpU�vpYªRX?FM�É<YZ?I?FNc?FEÅzJ¶ °X°X¯ � GIHJY�iSELMªA�CIRpA�VdELA�RXGICFYZH
PXYZYFMq?FELU>U`KTRS?_r@RpKLNfsfNuA�RpA>E�KLYFV`GIH�ETCFET?FU>NfYZ?&r|YZHd]I?SrÁRSVdNfsuNcRXHxVdELADRSGICFYZH�UTkoÄ"?&ADCFEbYXADCFETHdCIRX?FM;eyNO?
ADCFE`U>AD]FMIa_MINfU>KT]FU>U ELM©NO?&ADCFNfU3U ELKLA>NfYZ?�e-¸"ETH>H�NfP_RX?FM	¹�ETRpsfaoi�RXHJNuELM�ADCFE`ðI]IRpsfNfA�aoYpr0ADCFE�VdELA�RXGICFYZH
z�EXkËPqkce � � ���q��ä � � � È�Ä�s �p�m
���� � ~ s-��� �7~X��� ³ �5��t � �S� �|��� � � � ����� RX?FMÇYFgFADRpNc?FELMÃ?FY©U NuPF?FNìjqKTRS?XA
MINì½;ETH�ET?FKLEbNc?�scRpA>ET?FKLNfELU�ghELA [ ELET?&ADCFExKLYZV`GIH�ETCFET?FU NuYF?�YprtPXYFYZM�RX?FM¼gIR\M¼VdELA�RXGICFYZH�UTe-RpsfADCFYF]FPZC
ADCFE�gIRpMFn¨VdELADRSGICFYZH:ADRXH�PXELA U�A ET?FMIELM©A>Y_ADRXvpExsfYZ?FPXETHLk©l0CFE�GhYXU>NfA>NfYZ?�E�½;ELKLA [ RpUdi�RpsfNfM©r|YZHdgIYSADC
A¨aIGIELUxYpr3VdELADRXGICFYFH�UTe<U>ETGIRXH RpA>ELsfa	YFH`KLYZ?FU NuMIETHJELM7A YXPXELADCFETHLk»È|AxNfU(GhYXU>U>NcgFsfEoADCIR\A�GIELYZGFsfE��>]FMIPXE
RpU(]I?IR\KLKLETGFADRXgFsfEoRoVdELADRXGICFYFH [ NfADC�RoiSETCFNuKLsfEa�ZA YZGFNfKªU NOVWNuscRXHJNuA�aÇ]I?FMIETH2ADCFE�ADCIHJELUDCFYXsfM;e0U>Y&ADCFE
VdELADRXGICFYZH=PXYZYFMq?FELU>U0U AD]FMINfELU^V`R�abRpKLAD]IRpsfsfabsfYZYFv`YZ?Fsfa�RpA0VdELA�RXGICFYZH�U0YpiXETH�ADCFNfU�ADCIH�ELUDCFYSsuM;k

l)RXgFsfE"µqkËµ3sfNfU>A>U�ADCFE�¥tÉ0l�n¨� GIRXH>RXVdELA ETH�U<ADCIRpA [ ETH�E"ELU A>NcV`RpA>ELM2r�YFHmA�CFNuU�VdYZMIELsïA>Y3YZgFA�RpNc?xADCFE
ELÀ�RpKLA�scRpA>ET?FKLabH�ELUD]FsfA>UTk-l0CFE"CFNfPZCbH�ETRpMINc?FPdA>NcVdE�r�YZH�R [ YZH�M_z|RpKLAD]IRpsfsfadr|YZHmR:?FYZ]I?xGICIH>RpU>E�YZH-iSETH>g
GICIH>RpU>EXeqR\U�A�CFE3VdYZMIELs�MIYFELU0ADH�ETR\A=CFETR\MIUtRX?FM�VdYFMIN¾jqETH�U0Nc?bYZ?FE�U>A>ETG � H�E ¼ ELKLA>U<ADCFE"KLYZV`GFsfELÀFNfA¨abY\r
ADCFE`GICIH>RpU>ELU"Nc?SiXYXsfiXELM;k`l0CFE`GIH�YZgIRSgFNusfNfA�a_A>YbU>A>YZGÍU>ETRXH�KLCFNc?FP�KLYZH H�ELUDGIYF?FMIU"A>Y�A�CFEWGIHJYZgIRXgFNfsfNuA�aoY\r
j�H�Nc?FPbADCFE`GIH�YZMq]FKLA NuYF?o� � � ³ �¢� � �X���L�BNO?_l)RXgFsfE ¯ k ¯ �m[ CFET?BADCFE`VdYFMIELs)MIYZELU3?FYXA�j�?FMoRX?BNc?XA>ETH GIH�E�n
ADRpA>NfYZ?bV`R\A>KQCFNc?FPxADCFE"KT]IH>H�ET?SA [ YZH�M;ehNuA�CIRpUtA�CFE"YZGFA>NfYZ?FU�A>Y`ELNfADCFETH�U>ETRXH�KLCbRpPZRpNc?xYZH=U>A>YZGbRX?FMBPXY

µZí



� RXH>RXVdELA ETH ¥"gIgIH�ELiZNcRpA NuYF? } Rpsc]FE
¬oYZH�M�H�ETR\MINO?FPxA>NcVdE�z�U � � êIkËµFê
ÿ;RpA>ET?FKLaxr@RpKLA>YZH"z�U � À êIkìë º z�U>ELE3ÿ;RpA>ET?FKLa�ç-ðI]IRpA>NfYZ?BëIkËµ �
¥tKLA>NfipRpA>NfYZ?�?FYSNuU E RX?FU êIkìë\µ
�<ELADH�NfELi�R\s}ADCIHJELUDCFYXsfM H�A n¨êIkìíSí
� H�YZgIRSgFNusfNfA�abA>Y`U>A YZG`U ETRXH�KLCFNO?FP U>A>YFG êIk ¯Sº

l)RXgFsfE3µqk µ ��� RXH>RXVdELA ETH�U0]FU>ELM�gXaxADCFE:¥tÉ0l�n¨�ÇVWYZMIELs;Nc?ÍADCFE3¸"ETH>HJNuPxRX?FMª¹�ETRpsfa�Ê U�z�¶ °XºS¯ � ADRpUDv�k

Á � s»� � ��Ä � �q��� �S�ì����t � �X�Â� �DÄ ³I� ~ � ~ Ç �T�p� � � È�� � �_� � � �X� È�Ì
� �_� � � « � «Â� � ���X��� � �X� Ä
�4s �Z� �4s �\�;���p�����F�x� s �S����� s-� ~(« Ä*Ì
�x�Z� �0� � � � �`� � �|� � � �X� ���DÄ ��t � �r� � �p�;��~ � ��� ���m����¹��T�q� �S�;��t � � �`�|� � �J³ ��� ����Ì
� �_� � �2� � ¹�� �;�J���F« Ä ² � � È
����s �Z� �4s �\� � � � �a�X���X�;��t � � �ms �Z�X� �`� �Z� �	� � ³�� � ���
Ç"�T� � s �p�3��t �|� � Ì

l)RXgFsfE3µ�kìí �-· A>NcVd]FsuN-]FU>ELMBNO?ÍADCFE"YZH�NfPXNc?IRpsï±ªYSU>ELU�n@NfsfsO]FU NuYF?_U>AD]FMIaozDçmHJNuKLvSU>YZ?bÌ­±oRpA A>U>YZ?�e�¶ °Xº ¶ � k

A>Y`ADCFE3?FELÀFA [ YZH�M;k

����� + ����'m�����P�a�3��� �"!
çmH�NfKLvXU>YF?�RS?FM�±oRpA A>U>YZ?`z�¶ °Xº ¶ ��[ ETH�E�ADCFE-j�HJU>A [ CFY�U>AD]FMINfELM`±_YXU>ELU0z�YZH�U ETV`RX?SA>NfK � Nusfsc]FU>NfYZ?FUTk<l0CFELa
RpUDvpELMxADCFELNcH<UD]Igr��ELKLA>U<A>YdsfYZYFvdr|YZH�MINfU>A>YZH�A NuYF?FU�Nc?ÍU>ET?XA ET?FKLELU0UD]FKLC�RpU Á � s¦� � �*Ä � ����� �X�¾�;��t � �X�Â�
È���� ~b~ � ~����p� � � � � È�� � �_� � � �X� È*Ì¼· ]IH>GIHJNuU NO?FPSsuaXe)GIELYZGFsfEdr@RpNfsfELM_A>Ydj�?FM�A�CFE3MINfU>A>YZHJA>NfYZ?FUtNc?BUD]FKLC
ð�]FELU>A NuYF?FUTeqNc?ÍUDGFNfA>E3YprmvF?FY [ NO?FP2ADCFE3KLYZH H�ELUDGIYF?FMINO?FPb]I?FMINfU>A>YZHJA>ELMbr@RpKLA>U�z�EXkËPqkceSADCIRpA Ð YZRXC�eqH RpADCFETH
ADCIRX?d±_YXU>ELU�epA>YZYFv"ADCFEtRS?FNOV2RpsfUmYZ?dA�CFEtRXH>v � k;¥�U�R�MIETGhET?FMIET?XA0VdETR\UD]IH�E0Nc?2ADCFELNcH-U>AD]FMIaXe�çmH�NfKLvXU YZ?
RX?FMo±oRpA>A>U YZ?xMIE�j�?FELM	A�CFE�� ���?�;¤ ���h���^�����oRpU"A�CFEWGhETH�KLET?SADRpPXEdYpr�rÁRpNfsc]IH�ELU:A>Y�H�ETGIYFH�A"MINfU>A>YZH�A NuYF?FU
YZ]FAtY\rmKTRpU>ELU�NO? [ CFNfKLCBADCFEdKLYZH>H�ELKLAtRS?FU [ ETH0NfU3vF?FY [ ?�ktl0CF]FUTe�ADCFE3Nfsfsc]FU>NfYZ?	H RpA>E3NfU"gIRpU>ELM_YZ?ÍADCFE
?Z]IVdgIETH:Ypr<UD]Igr��ELKLA>U [ CFYªCIR�iXE`ADCFE2KLYZH>H�ELKLAdvZ?FY [ sfELMIPXEXe-H>RpA�CFETH�ADCIRX?_YZ?ÅADCFE�A YXADRps-?Z]IVdghETH3Y\r
GIRXH�A>NfKLNcGIRX?SA>UTk

l)RXgFsfE`µqkìíxUDCFY [ U"A�CFEdr�YF]IH�ð�]FELU>A NuYF?FUW]FU ELM	RpU3U A>NcV�]FsfN�NO?ÅADCFEËçmHJNuKLvSU>YZ?oRX?FM&±ÅR\A>A>U>YZ?�Ê UtELÀSn
GIETH�NcVdET?SATk6ç-iXET?2ADCFYZ]FPZCxA�CFE"±ªYSU>ELU�n@NfsfsO]FU NuYF?�E�½;ELKLA [ RpU0GIH�ELU>ET?SA<r|YZH<Rpsfs�NfA>ETVWU�z�ADCFE"Nfsfsc]FU>NfYZ?_H>RpA>E
[ R\U-Y�iSETH)µZê"GIETH�KLET?SA � eIGhELYZGFsfEtA>ET?FMIELMxA>Y�r@RpsfsqVdYXU>A-Y\r�A>ET?�r�YZH)A�CFE0±_YXU>ELU-ðI]FELU>A>NfYZ?_z|RpAmRX?dNfsfsc]FU>NfYZ?
H>RpA>E"Ypr-RXgIYZ]FA º ¶3GIETHJKLET?XA � k

¬ÇCFETH�ETRpU�çmHJNuKLvSU>YZ?xRX?FMb±oRpA>A>U>YF?�ÊËUmU>A�]FMIa`MqH�E [ RpA A>ET?XA NuYF?dA>Yd±_YXU>ELU<Nfsusc]FU>NfYZ?�e�NfAtCIR\M�U>ELiSETH>Rps
VdELADCFYFMIYXsfYXPXNfKTRps;UDCFYFH�A>KLYZVdNc?FPXU º r�YZH=ELÀ�RXV2GFsuEXehADCFE"UDV`Rpsfs}?F]IVdgIETH<Y\r�NfA>ETVdU�]FU>ELMªRX?FMbA�CFE"sOR\KQv
Ypr�RdKLYZ?SADH�YXsïKLYZ?FMINfA>NfYZ?�e�Nc? [ CFNuKLCBUD]Igr��ELKLA>U [ YF]FsuMoH�ELU�GIYZ?FMBA>Y�A�CFE�]I?FMINfU>A>YZHJA>ELM_i�RXH�NcRX?SA>U�Ypr-ADCFE

µZî



UDRXVdEdðI]FELU>A>NfYZ?FUTkxÄ�ADCFETH3VdYFH�E�H�NfPXYZHJYZ]FU"U>AD]FMINfELU"r|YXsfsfY [ ELM�]IG�§-YZ?FEdYpr0ADCFETV z|�<ELMIETHdÌ �"]FU�gFNuA�e
¶ °X° ¶ � RpsfU>Y�Nc?SADH�YFMq]FKLELMoR`U>sfNfPZCSA>sfa_MINì½;ETH�ET?SA"GIRXH>RpMINfPZVbe�ADCFEm¡{� ¤ ����� ¤^¢ k	£�?FsuNcvpE:r|YZH�ADCFE3YZHJNuPSNO?IR\s
çmH�NfKLvXU>YF?©RX?FM¦±oRpA>A U>YZ?�ÊËU:ADRpUDv¦zÁCFET?FKLE�r�YZHJADC©KTRpsfsfELM � �������
� � ��� ¤^¢;� e�Nc? [ CFNfKLC©UD]Ig��¨ELKLA>UxCIRpM©A>Y
MIELA>ELKLA<MINuU A>YZH�A>NfYZ?FU�Nc?`±_YXU>ELUJn@Nusfsc]FU>NfYZ?ÍA¨aIGIE�Ypr;ð�]FELU>A NuYF?FUTeFNO?xA�CFE0PXNfU>AmA�RpUDv:ADCFELa�?FELELMIELMxA>Y3NfPZ?FYFH�E
ADCFEbMINfU>A>YZH�A NuYF?FU�RX?FM¦RX?FU [ ETHdA�CFEbð�]FELU>A NuYF?FU(RpUdN¾r3ADCFELa [ ETH�E(]I?FMINfU>A YZH�A>ELM;k À�YZHdELÀIRXV`GFsfEXe�ADCFE
KLYZH>H�ELKLAmRX?FU [ ETH)A Y"ADCFE0±_YXU>ELU-ðI]FELU>A>NfYZ?2NfUt~ � � � �S� �|� ~dNc?`ADCFE�suNfA>ETH RpsqADR\UDv3RX?FM �?s �:Nc?`ADCFE�PXNfU>A-ADRpUDv�k
¬®CFETHJETRpU"r|YZH�ADCFE`sfNfA>ETH>R\smADRpU�vqeïADCFE`NfsfsO]FU NuYF?¦H>RpA E�NfU:ADCFE`MIETGIET?FMIET?SA`ipRXH�NcRXgFsfE�Y\r=KLCFYXNfKLEXeïr�YFH�ADCFE
PXNfU>A3ADR\UDvBADCFE�KLYFH>H�ELUDGhYZ?FMINc?FPÅVWETRpUD]IH�ExNfU�A�CFE�GIETH�KLET?SADRpPSE�Ypr0KLYZH H�ELKLA�RX?FU [ ETHJUTk Ð YXA E`ADCIRpA:ADCFE
PXNfU>A<ADRpUDv`HJELU>ETVdgFsuELU�VdELADRXGICFYZH�KLYZV2GIH�ETCFET?FU>NfYZ? � A>Y`H�ELUDGIYF?FMbKLYZH>H�ELKLA>sfaXeIU�]Igr�¨ELKLA U=?FELELMbA Y�NfPZ?FYFH�E
ADCFEbsfNuA ETH>Rps0VdETRX?FNc?FPoYpr�ADCFEbU>ET?SA>ET?FKLE�RX?FM©GIH�YZKLELU U`YZ?Fsfa	A�CFYXU>E2r�ETRpA�]IH�ELUdYprtADCFExMINfU>A>YZH�A NuYF?Çz�YZH
VdELADRXGICFYZHJNuK [ YZH�M � ADCIRpA0RXH�E3HJELsuELipRX?SA0r|YZH<ADCFE"KT]IH H�ET?XA�KLYZ?XA ELÀZATk

l0CFEo?FELÀFA�U>ELKLA NuYF?ÇGIH�ELU>ET?SA>UxA [ Y�ELÀ�GhETH�NcVdET?SA>UbADCIRpA2r�YSsusfY [ ELMÇ]IG»YZ?©A�CFEªYFH�NfPXNc?IRps"±_YXU>ELU�n
Nusfsc]FU>NfYZ?&U>AD]FMIa � �=ELMIETH"RX?FM��"]FUDgFNfA�z�¶ °X° ¶ � RX?FMB¥taXETHJUtELA"Rps|k�zJ¶ °X° î � k · ELKLA>NfYZ?BµqkìëIk¾ë3U�CFY [ U^CFY [
ADCFE0U>ET?SA>ET?FKLE�n¨GIH�YFKLELU>U>Nc?FP`VdYFMIELs�RpKLKLYZ]I?SA>Uyr�YZH)U�]Igr�¨ELKLA UTÊXgIETCIR�iFNuYFH-Nc?�ghYXADCdsfNfA>ETH>R\s�RX?FM`PSNuU A-ADRpUDvSUTk
· GIELKLN¾jqKTRpsfsfaXemADCFExVdYZMIELs-U NOVd]FscRpA>ELU:scRpA>ET?FKLa_MqRpADR2r@H�YZVñYZ?FEdYpr<ADCFE`ELÀIGIETH�NcVdET?SA>UdgXao�<ELMIETH:RX?FM
�"]FUDgFNfA9zJ¶ °X° ¶ � RX?FM`NfsfsO]FU NuYF?bH>RpA>ELUmRX?FMxGIETH�KLET?SADRpPXELU-KLYFH>H�ELKLATeXRpUmHJETGIYZH�A ELM�gXad¥�aXETH�U-ELAmRps|kqz�¶ °X° î � k
Î-Ï|ò}Ï¢Ð ÑbÒqÓ�ÔFÕmÖ@×;ØSÔ�Ù�ÚoÔ�ÛXÔ�öD×;Ø_÷{×;ûpÒ�û%¤TÙ@Ù¢õmûpÖ@×ïà
�<ELMIETH"RX?FM+�"]FUDgFNfA�z�¶ °X° ¶ � H�ETGIYZHJAtU>ELiSETH>Rps)ELÀ�GhETH�NcVdET?XA U"NO?SA>ET?FMIELMoA Y�V`RXvpE:UD]Igr��ELKLA>U"VdYZH�E:U>ET?Sn
U>NfA>NfiXE`A>YxMINfU>A>YZH�A NuYF?FUTk3È@?ÅADCFNfU"MINuU U>ETH�ADRpA NuYF?�e}È<YZ?Fsfa_sfYZYFv�RpA�scRpA>ET?FKLa_MqRpADRWrÁHJYZV çyÀ�GhETH�NcVdET?SA�¶^¥
z|l}RSgFsuE<µqk¾î � k;l0CFNfU-ELÀIGIETH�NcVdET?SAmKLYZV2GIRXH�ELM3scRpA ET?FKLNuELUyr�YFH;KLYZH H�ELKLA>sfa�RX?FU [ ETHJNO?FP�MINfU>A>YZHJA>ELMdð�]FELU>A NuYF?FU
z�EXkËPqkce Á � s	� � �*Ä � �q��� �X�¾����t � �X�L� È���� ~3~ � ~g���\� � � � � È�� � �b� � � �X� È*Ì\�:[ NfADCWADCFYXU>E�r|YZH}RS?FU [ ETH�Nc?FP
]I?FMINuU A>YZH�A>ELM&ð�]FELU>A NuYF?FU(z�EXkËP�kce Á � sÝ� � �*Ä � �q��� �X�¾����t � �X�Â� Èp��� ~�~ � ~ Ç ���p� � � È�� � ��� � � �X� È�ÌX� k
¬®CFETHJETRpUdNO?�gIYXA�C�PXNfU>A`RX?FM©sfNuA ETH>Rps0ADR\UDvXUdADCFETHJE [ RpU`?FY_U>ADRpA NuU A>NfKTRpsfsua©U NuPF?FNìjqKTRS?XAxMIN¾½wETHJET?FKLEbNO?
sOR\A>ET?FKLaªghELA [ ELET?BADCFE:MINuU A>YZH�A>ELMoRX?FM_]I?FMINfU>A>YZH�A ELMªðI]FELU>A>NfYZ?FU�e�UD]Igr��ELKLA>U^HJELUDGIYZ?FMIELMBr@RpU>A>ETH�Nc?BADCFE
PXNfU>A-ADRpUDv9ADCIRX?:Nc?dADCFE<sfNfA>ETH>Rps�ADRpUDv�k;¥�sfU>YqeXNc?dA�CFE�PSNuU AmKLYZ?FMINfA>NfYZ?�eSADCFELadA>ET?FMIELM`A>Y�ADRXvpE<sfYZ?FPXETH0zÁgI]FA
?FYXA<U>NfPZ?FN¾jqKTRX?XA suabsfYZ?FPSETH � A>YdRX?FU [ ETH�KLYZH>H�ELKLA>sfaxADCFE"MINfU>A>YZHJA>ELM�ðI]FELU>A>NfYZ?FU�ADCIRX?2A>Y`H�ELUDGIYF?FMbA>YdADCFE
]I?FMINuU A>YZH�A>ELM�ðI]FELU>A>NfYZ?FUTkbl0CFELU>EbH�ELUD]FsfA>UdNc?FMINfKTRpA>ExADCIRpA:NO?&ADCFE`sfNfA>ETH>R\s�KLYF?FMINuA NuYF?	GhELYZGFsfE�GIH�YZKLELU U
VdYZH�E"KTRXHJE�rÁ]FsfsfabADCFE3ðI]FELU>A>NfYZ?FU�ADCIRX?xADCFELabMIY`Nc?ÍADCFE"PXNfU>A0KLYZ?FMINfA>NfYZ?�k

¬ÇCFETH�ETRpUTe�PXET?FETH>R\susfaXe)GIELYZGFsfEdj�?FM_ADCFE:suNfA>ETH Rps-±_YXU>ELU�n@Nfsfsc]FU>NfYZ?oA�RpUDv2MINN¦xKT]FsuA�e;ADCFELa_H>RXH�ELsfaxr@Rpsfs
r�YZHWKLETH�ADRpNc?�MINfU>A>YZHJA>ELM©ð�]FELU A>NfYZ?FUTe<UD]FKLC©RpU �x��� s �\� � � � 
�� � �"� � �§s ��� s �X� È�� ~.� �¦� � � ��� �GÌ
ç-iXET?BADCFE:j�H�U>A"±_YXU ELU�n@Nfsusc]FU>NfYZ?&ELÀIGIETH�NcVdET?SA�zDçmH�NfKLvXU YZ?_Ìã±oRpA A>U>YZ?�e)¶ °Xº ¶ � UDCFY [ ELMªA�CIRpA3?FYXA"Rpsfs
MINuU A>YZH�A>NfYZ?FUdRXH�EdELðI]IRpsfsua_PXYFYFM	RpA�ADH�NfKQvSNc?FPªGhELYZGFsfE � ADCFE2Nusfsc]FU>NfYZ?©H>R\A>E [ RpU3Vd]FKLCªCFNfPZCFETH^r�YFH�ADCFE
±ªYSU>ELU}ðI]FELU>A>NfYZ?9ADCIRX?9r|YZH�ADCFE�YXADCFETHïADCIH�ELEmðI]FELU>A>NfYZ?FU-Nc?dl)RXgFsfE�µ�kìíIk;¥�aXETH�U)ELA-Rps|k�z�¶ °X° î � KLYZV`GIRSH�ELM
Nusfsc]FU>NfYZ?oH RpA>ELU<r|YZH�PXYZYFM�RX?FM_gIRpM�MINfU>A>YFH�A>NfYZ?FU�ETV�ghELMIMIELM_NO?BU>NcVdNfscRXH�U>ET?SA>ET?FKLELUTk0l�CFELabsuYFYZvpELM_RpA
ADCIH�ELE0ipRXH�NcRX?SA>UmYpr;ADCFE�UDRXVWE�ðI]FELU>A>NfYZ? � YZ?FE0KLYZ?SADRpNc?FNc?FP`R"PXYFYZM2MINuU A>YZH�A>NfYZ?�eFYZ?FE�KLYZ?XA�RpNc?FNO?FP`R:gIRpM
¨ ÕhD�V
D[F�RPS'V;©A]'KJb
L H�ª KA@CF?LN`PLYS'RPQoD í \ZD[F?LNf�DGS HAI RaV H B{@�T�@PS'V�L H LN@PS'K Öh@PS'D«LYS�B I LNT I�HJI D�¬a]2D�K H LN@PS'K�T�@PS H RCLYS2D�V;O­@C]
FH @�KJL ímH DGF[f4K�RaK?K?@�TGLNR H D�V H @ HJI D,RCS2K?B{DGF�RPS'V HJI D�@ HJI DGF�LYS)B I LNT I�HJI D7¬a]'D�K H LN@CS2K I RaV H B�@;@PF HJI F[D�D7R�K?K?@�TGLNR H D�VH D[F[f�K�co>ADGF[D3®r\
F[D�K?DGS H QNR H DGS2T�U7V^R H R�Ra`�`PF[D�`�R H D�V;@CEaD[F HJI D H B{@�T�@PS'V�L H LN@PS'K�c

µ Æ



¯3RpADR ±_YZMIELs
° ]FELU>A NuYF? ÿwNuA ETH>Rps ¸"NfU>A ÿwNuA ETH>Rps ¸9NuU A
]I?FMINfU>A>YFH�A>ELM µ�kìëXí ¯ kìî ° µqkìë Æ ¯ kìêpµ
MINfU>A>YFH�A>ELM µ�kìë ° ¯ k ºXº µqkìë ¯ ¯ k ÆXº

l}RXgFsfE"µqk¾î � ±_ETRX?xH�ELUDGhYZ?FU>E"scRpA>ET?FKLNfELU`z�U � r|YZH�KLYZH>HJELKLA=HJELUDGIYZ?FU ELU�Nc?xADCFE"PSNuU A=RS?FM�sfNfA>ETH>Rps�ADR\UDvXU�r|YZH
U>ETV`RX?SA>NfK`NfsfsO]FU NuYF?FU � MqRpA�RbRX?FM	VdYFMIELs|kªz|l0CFE2MqRpADRbRXH�E`RpMqRSGFA>ELM_r@H�YZV ç-ÀIGIETHJNOVWET?XAx¶`Nc?o�<ELMIETH
RX?FM*�"]FUDgFNfATe)¶ °X° ¶Xk �

È|sfsc]FU>NfYZ?_H>RpA>E�z�suNfA>ETH Rps � � ETH�KLET?SADRpPXE�KLYZH>H�ELKLAdz�PXNfU>A �
° ]FELU>A NuYF? ¯3RpADR ±ªYFMIELs ¯3RpADR ±_YZMIELs
]I?FMINfU>A>YFH�A>ELM Æ ¯ º ë ° ê
PXYFYFMFn@MINuU A>YZH�A>NfYZ? µZî íI¶ Æ î ºXÆ
gIRpMFn@MINfU>A YZH�A>NfYZ? ë ° ëXî Æ µ ÆX¯

l}RXgFsfE"µqk Æ � l0CFE�NfsfsO]FU NuYF?�H>RpA ELUmNc?`A�CFEtsfNfA>ETH>Rps�±_YXU>ELUJn@Nusfsc]FU>NfYZ?ÍADRpUDvdRX?FMxADCFEtGhETH�KLET?XA�RpPXE�KLYZH>H�ELKLA�NO?
ADCFE"PXNfU>A0±_YXU>ELUJn@Nusfsc]FU>NfYZ?BADRpU�v � MqRpADRdRX?FM�VWYZMIELs|k"z|l0CFE"MqRpADRdRXHJE3RpMqRXGFA>ELMxr@H�YZV�¥�aXETH�UTeI�<ELMIETH�Ì
¥^?FMIETH�U YZ?�e;¶ °X° î � k

MINuU A>YZH�A>NfYZ?BRX?FMbYZ?FE"KLYZ?SADRpNc?FNc?FPxADCFE�]I?FMINfU>A>YFH�A>ELM�A ETH>VbkHÀqYZH=ELÀ�RXV2GFsuEXehADCFE3ADCIHJELE"i�RXH�NcRX?SA>U0KLYF]FsuM
gIE Á � sÝ� � �*Ä � �q��� �X�¾�<��t � �X�Â� È���� ~_~ � ~±�±�p� � � � � Èp� � �©� � � �X� È�Ì z�PXYFYFM	MINfU>A>YFH�A>NfYZ? � e Á � s
� � ��Ä � �q��� �X�¾����t � �X�Â� Èp��� ~_~ � ~ � ~S� � � � È�� � �©� � � �X� È�Ì z|gIR\MoMINfU>A>YZH�A NuYF? � RS?FM Á � s*� � ��Ä
� �q��� �X�¾����t � �S�L� È���� ~x~ � ~ Ç �T�\� � � Èp� � �_� � � �X� È�Ì z|]I?FMINfU>A>YZHJA>ELMbA>ETH>V � k­¥taSETH�U<ELAtRps|kcÊËU�zJ¶ °X° î �
H�ELUD]FsfA>UdUDCFY [ ELMoADCIRpAdGIELYZGFsfExr|ELsus0VdYFH�E`Ypr|A>ET?Br|YZH"A�CFE�PXYFYFMFn@MINuU A>YZH�A>NfYZ?&ðI]FELU>A>NfYZ?FUdADCIRX?Br|YZH9ADCFE
gIRpMFn@MINfU>A>YZH�A NuYF?bYZ?FELU�zÁl}RXgFsfE:µqk Æ � k

l [ Y`U>A�]FMINuELUdgXaBi�RX?_Ä�YXU A>ET?FMIYZH>GBRX?FM_KLYXsfsuETR\PZ]FELU(z�ipRX?_Ä�YXU>A>ET?FMIYFH>G_ÌãMIEd±o]Fs|e-¶ °X° êh§qipRX?
Ä�YXU>A>ET?FMIYZH GªÌ²��YZv�e-¶ °X° ê � R\A>A>ETV`GFA>ELMBA>Yb]I?FMIETH�U>ADRX?FM [ CIRpA"V`RXvpELU"RxPXYFYZM_MINfU>A>YZHJA>NfYZ?�k3l0CFELa
KLYZ?FU>ADH>]FKLA ELM¦ADH�NcGFsfELA>UbKLYZV2GIH�NfU>Nc?FP¦R_PXYFYZM�MINuU A>YZH�A>NfYZ?�e�RogIRpM�MINuU A>YZH�A>NfYZ?�e�RX?FM7RS?¦]I?FMINfU>A>YZHJA>ELM
A>ETH>V6RX?FMªR\UDvpELMxUD]Igr��ELKLA>U0A>YdPXET?FETH>R\A>E3RpA>ADHJNOgI]FA ELUmr|YZH<ETR\KQCxYpr)ADCFETV{RX?FMxr|YZH�ADCFE"KLYZH>HJELUDGIYZ?FMINc?FP
KLYZ?XA ELÀZA:r@H>RXVdEXkÎÀ�YZH:NO?FU ADRX?FKLEXe<UD]Igr��ELKLA>U`CIRpM©A>Y_PXET?FETH RpA>EbRpA>ADH�NcgI]FA>ELU:r|YZH³���p� � � �0� ~S� �g� RX?FM
Ç ���p�	RX?FM	RpsfU>YÍr�YFH"ADCFE�VWNuU U>Nc?FPªA ETH>VñNc?oADCFExU>ET?SA>ET?FKLE�´
´^´ � �
� È��?s �o� ����� �X�¾����t � �X�Â� Èp��� ~±� �
� � � �X� È ´3�<RpU ELMbYZ?`A�CFYXU>E"RpA>ADH�NcgI]FA>ELU�eZipRX?xÄ�YXU>A>ET?FMIYZH GbRX?FM�KLYSsusfETRpPF]FELUtKLYZV2GI]FA>ELMbADCFE�U>ETV`RX?SA>NfK
Y�iSETH�scRXGFU�ghELA [ ELET?9ADCFE0]I?FMINfU>A>YZH�A ELM3A>ETH>VWU�RX?FM:ADCFE<PXYFYZMdRX?FM�gIRpMdMINfU>A>YFH�A>NfYZ?FUTepH�ELUDGhELKLA>NfiXELsfa�§FADCFELa
RpsfU>Y_KLYZV`GI]FA>ELM�ADCFExY�iSETH�scRXGogIELA [ ELET?&ADCFE�MINfU>A YZH�A>NfYZ?FU`RX?FM�ADCFExKLYZ?XA ELÀZA9rÁH>RSVdEXk�l0CFELNcH`H�ELU�]FsuA U
UDCFY [ ELMxADCIRpA<ADCFE�YpiXETH�scRXG [ NfADCb]I?FMINfU>A>YZHJA>ELMbA>ETH>VdU<RX?FMbKLYZ?SA>ELÀFAmr@H>RXVWELU [ RpU<U>NfPZ?FN¾jqKTRX?SA>sfabsuY [ ETH
r�YZH:gIRpM©MINfU>A>YZHJA>NfYZ?FUdADCIRX?Br|YZH:PXYFYZM�MINfU>A>YZH�A NuYF?FUTk�±_YZHJELY�iSETHLe}RpUdNc?&ADCFE ¥�aXETH�UdELA`Rps|kcÊËU(zJ¶ °X° î �
ELÀ�GhETH�NcVdET?XA�eqADCFE"Nfsfsc]FU>NfYZ?oH>R\A>E [ RpU0CFNuPFCFETH<r|YZH<PXYFYFMbMINuU A>YZH�A>NfYZ?FU�ADCIRX?2r|YZH0gIRpMbMINfU>A>YFH�A>NfYZ?FUTk

µ º



Î-Ï|ò}ÏÁò ó�Ö¢ô¦õ�Ù@Ô�ÛXÖ@×;àÇ×�öW÷{×;ûpÒ�ûTù�¤TÙ¢Ù@õ�û�Ö¢×;à

È@?bRpKLKLYZ]I?SA>Nc?FPdr|YZH�ADCFE"MqRpADR9r@H�YZV�±_YXU>ELU�n@Nfsfsc]FU>NfYZ?BELÀ�GhETH�NcVdET?SATe�V:a�VWYZMIELs�U>ADRSH�A>U�rÁHJYZV�ADCFE0j�?FMFn
NO?FPSUmYpr;i�RS?`Ä�YXU>A>ET?FMIYFH>G`RX?FM`KLYSsusfETRpPF]FELU9z�i�RX?dÄ�YXU>A ET?FMIYZH>G`Ì»MIE�±Å]Fs|e�¶ °X° êI§pi�RX?2Ä�YXU>A>ET?FMIYZH G`Ì
��YZvqe�¶ °S° ê � k)l0CFE^VWYZMIELs;RpU>U�]IVdELUmADCIR\ATeSr�YZHyADCFE�Nusfsc]FU>NfYZ?ÍA>Y [ YFH>vqepA�CFETH�EtU�CFYZ]FsfM�gIE3R"U NuPF?FNìjqKTRS?XA
U>ETV`RX?SA>NfK<Y�iSETH�scRXGdgIELA [ ELET?3A�CFE�MINfU>A YZH�A>NfYZ?dRX?FMdADCFE<KLYZ?SA>ELÀFA)rÁH>RSVdE^z�N|kËEXk¿eXgIELA [ ELET?��±�p� � �0RX?FMdADCFE
VdNfU>U>Nc?FP`RpPXET?SA-NO?±´^´
´ � �
� È^�?s �2� �q��� �X�¾����t � �X�L� Èp��� ~�� �b� � � �X� È�� k)É<YZ?FU>ELðI]FET?XA suaXeFADCFE�MINì½;ETH�ET?FKLE
gIELA [ ELET?oADCFE2PXYZYFM©RX?FM¼gIR\MoMINfU>A>YZH�A NuYF?FU�NfUdADCFE`U ETV`RX?SA>NfK�U>NcVdNfscRXH�NfA�a [ NfADCoA�CFE`KLYZ?SA>ELÀZA9rÁH RXVdE �
ADCFE"UDV`RpsfsfETH�ADCFE3U>NcVdNfscRXH�NfA�aXe�ADCFE [ YZH�U>E�ADCFE3MINfU>A YZH�A>NfYZ?�k

�<ETVdETVdghETH�r@H�YZV · ELKLA>NfYZ? ¯ kìëxADCIRpATe�YF?�ETR\KQC_?FE [ KLYF?FKLETGFATe;ADCFExVdYZMIELsmR\A>A>ETV`GFA>U"A YbELNuA�CFETH
j�?FM®RS?�NO?SA>ETH>GIHJELADRpA>NfYZ?
YZH`ipRpsfNfMqRpA>E_ADCFE�KT]IH H�ET?XA2YZ?FEXkÇÈ�r3ADCFE_VdYFMIELstET?FMIUxADCFEªGIHJYZKLELU>U NO?FP©Y\r
YZ?FE"KLYZ?FKLETGFA [ NfADCb?FY`i�R\suNfM_Nc?XA ETH>GIH�ELADRpA NuYF?�eZNfA"GIH�YFMq]FKLELU^RdgI]FPqeqHJELKLYZH�MINc?FP�A�CIRpA<KLYZV`GIH�ETCFET?FU>NfYZ?
rÁRpNfsc]IH�EXkmÈ¢?dADCFE0sfNfA>ETH>R\sqADRpU�vqepADCFE0VdYFMIELsqKLYF?FU>NfMIETH�U�R�U>ET?SA>ET?FKLE0MINfU>A YZH�A>ELM`N¾r;NfA [ RpU-?FYXAmRXgFsfE�A>Y�j�?FM
RX?bNc?SA>ETH>GIH�ELADR\A>NfYZ?xr|YZH�NuA�YZH<N¾r<NuA"GIH�YFMq]FKLELM_YZ?FE�gI]FP [ CFNfsfEdKLYZV`GIH�ETCFET?FMINc?FPBNuA�k0É<YZ?SiXETH�U>ELsfaXe�ADCFE
VdYZMIELsïr@RpsfsuU�r|YZH0R2MINuU A>YZH�A>ELMbU ET?XA>ET?FKLEdN¾rmNfA>U�j�?IRps;Nc?XA ETH>GIH�ELADRpA NuYF?bNfUtA�CFE3UDRXVWE3RpUtN¾rmADCFE:U>ET?SA>ET?FKLE
[ ETHJEW]I?FMINfU>A YZH�A>ELMoRX?FM_N¾r�NfA3CIRpU�r|YZH>VdELMo?FYbgI]FPqk3È¢?_ADCFE3PSNuU A"ADRpUDv�eqA�CFEWgI]FPSU3RXH�EdNfPZ?FYZH�ELM � ADCFE
RX?FU [ ETH0NfU�KLYZ?FU>NfMIETH�ELMoKLYFH>H�ELKLA0N¾r�A�CFE�VdYFMIELs;r|YZ]I?FMBADCFE`H�NfPZCXA�NO?SA>ETH>GIHJELADRpA>NfYZ?_RX?FMBNO?FKLYFH>H�ELKLA�Nìr<NfA
r�YZ]I?FM_R [ H�YZ?FP`Nc?SA>ETH>GIH�ELA�RpA>NfYZ?xYZH0?FYF?FEXk
µZ]FU>AbgIE�r|YZH�EoH�ETR\MINO?FP©R&MINuU A>YZH�A>NfYZ?�e�ADCFEªVWYZMIELs|ÊËUbKTRX?FMINfMqRpA EªNc?SA>ETH>GIH�ELA�RpA>NfYZ?©KTRS?7ghE_ELNuA�CFETH

¶ ]I?FMINfU>A>YZH�A ELM�·�z�N|kËEXkcepADCIRpA-Y\r�ADCFE<KLYZH>HJELUDGIYZ?FMINc?FPd]I?FMINuU A>YZH�A>ELM2U>ET?XA ET?FKLE � YZH [ H�YZ?FP¹¸�k-È�r�ADCFE0VdYFMIELs
KQCFYXU E�ADCFE ¶ ]I?FMINuU A>YZH�A>ELM�·_Nc?SA>ETH>GIH�ELADR\A>NfYZ?�e-ADCFET?�e-MIETGhET?FMINc?FP	YZ?&ADCFEbU>NcVdNfscRXH�NfA�a�A>Y_ADCFE�KLYF?XA>ELÀFA
rÁH>RSVdEXe)ADCFE�MINfU>A YZH�A>NfYZ?�V`R�a_i�RpsfNfMqRpA>EbADCFExNc?XA ETH>GIH�ELADRpA NuYF?7z2À-NfPZ]IHJE�µqk¾ëXR � YZH:?FYXA�z2À-NfPZ]IH�ExµqkìëXg � §
rÁRpNfsc]IH�EdYpr-i�RpsfNfMqRpA>NfYZ?_H�ELU�]FsuA UtNc?_R`gI]FPbRX?FM�ADCFETHJE�r�YZHJE"NO?_Rb~ � � � �X� �|� ~_RX?FU [ ETHLkml�CZ]FUTe�ADCFE3CFNfPZCFETH
ADCFE�U>ETV2RX?XA NuKBU>NcVdNfscRXH�NfA�a®ghELA [ ELET?
ADCFE�MINfU>A YZH�A>NfYZ?»RX?FM�ADCFEª]I?FMINfU>A>YFH�A>ELM»A>ETH>Vbe�ADCFE_sfY [ ETHWADCFE
KQCIRX?FKLExYprtR�gI]FP�k�Ä"?oA�CFE�YXA�CFETH3CIRX?FM;e-N¾rtA�CFE`KTRX?FMINfMqRpA>EbNc?SA>ETH>GIH�ELADR\A>NfYZ?_NfU [ H�YZ?FPqe)NfA [ NusfstghE
H�E��¨ELKLA ELM;§ [ CFELADCFETH:NfA [ Nfsus0ghE(H�ETGFscRpKLELM¦gSaoADCFE ¶ ]I?FMINfU>A>YZH�A ELM�·ªNc?SA>ETH>GIH�ELA�RpA>NfYZ?&MIETGIET?FMIU`YZ?ÅADCFE
RXVdYZ]I?SA"Ypr0KLYZ?SiXETH�PXNc?FPªR\KLA>Nfi�RpA>NfYZ?År@H�YZVñADCFExMINfU>A>YZH�A NuYF?oRX?FM_r@H�YZV ADCFE�GIH�ELiFNfYZ]FUdA [ YbKLYZ?FKLETGFA U
z|GIRXH�A>U�K3RX?FMxMbNO?�À-NfPZ]IHJEtµqk¾ë � kHÀqYZHyPXYFYZMxMINfU>A>YZH�A NuYF?FUTe [ CFNfKLCbRXH�E"CFNuPFCFsuaxU>NcVdNfscRXH�A>YdADCFEtKLYF?XA>ELÀFA
rÁH>RSVdEXeIADCFEdRpKLA>Nfi�RpA NuYF?�U�GIH�ETRpMINc?FP�V`R�a(ghEdET?FYZ]FPZCbA Y�U>ELsfELKLA�ADCFE ¶ ]I?FMINuU A>YZH�A>ELM�·xNc?XA ETH>GIH�ELADRpA NuYF?�k
l0CFETH�E�r|YZH�EXe�ADCFE�KTRpU ELU�UD]FKLC©RpUxADCFYXU>EbMIETGFNfKLA>ELM»Nc?¦GIRSH�A>U�g�RX?FM¦M�YprmÀ-NfPZ]IHJE�µqkìë©z�Nc? [ CFNfKQC»R
gI]FP�NfU�r|YZH>VdELMbYZ?ÍADCFE3U ELKLYZ?FM_KLYZ?FKLETGFA � RXH�E3VdYZHJE"r@H�ELð�]FET?SA�r�YZH�gIRpM�MINfU>A>YFH�A>NfYZ?FU�ADCIRX?xr|YZH<PSYZYFM
MINuU A>YZH�A>NfYZ?FU�k

º�» HJI LYF[V�\Z@aK?KJLYb^LYQNL H U7LNK HJI DAf�@�V^DGQ I RPEaLYS'`6S'@�T�RCS2V�LNV
R H DALYS H DGF?\^F[D H R H LN@CSrc�®�S HJI R H T�RaK?D ì LYO HJI D�VWLNK H @CF H LN@PS;LNK�S'@ HHJI D�¼
F[K H B�@CF[V ìZHJI DGS HJI D6f4@�V
DGQ I RaKAOi@PF[f�D�V;R�b^]2`	T�@PF?F[D�KJ\Z@PS'VWLYS'` H @ HJI R H O­RPLYQY]^F[D�@CO�¼^S2V�LYS'`;RPS�LYS H DGF?\
F[D H R H LN@PSRCS2V ì2HJI DGF[DGOi@PF[D ì F[D�KJ\Z@PS'V^K�½�¾$¿�À­Á�Â[À­ÃG½�LYS HJI DAQYL H DGF[RCQ H RaKJ_�F[D�`�RPF[V�QND�K?K�@PO I @CBÄL H \^F[@�T�D�K?K?D�K HJI D�V�LNK H @PF H LN@CSrc
µ °



         

How many animals did

Farm prop

Noah take

Ark propFarm prop

Ark  prop

arkon the 

Ark prop

         

How many animals did

Farm prop

Noah take

Ark propFarm prop

Ark  prop

arkon the 

Ark prop

         

         

         

How many animals did take arkon the 

Ark prop Ark prop

None

None None

Moses

Distorted

         
How many animals did take

Ark prop

arkon the 

Ark propArk prop Ark prop

Moses

Undistorted

How many animals did

Farm prop

take

Ark propFarm prop

Ark  prop

arkon the 

Ark prop

Moses Undistorted

         
How many animals did

Farm prop

take

Ark propFarm prop

arkon the 

Ark prop

Moses

None

Distorted

d)

c)

b)

a)

Bug

Bug Bug

BugÀ-NuPF]IH�E"µqkìë � ±_YFMIELs�Ê UtGIH�YFKLELU>U>Nc?FP�Y\r�MINfU>A>YFH�A>ELMbðI]FELU>A>NfYZ?FU�NO?ÍADCFE"±_YXU>ELU�n@Nfsfsc]FU>NfYZ?_ADR\UDvqk
Ð YXA>EdADCIRpA"ADCFE`VdYFMIELsmV`RXv\ELU"ADCFE�GIH�ELMINfKLA>NfYZ?&ADCIRpA"MINfU>A>YFH�A>NfYZ?FU3RpA"ADCFE2ET?FMoYpr�A�CFE`U>ET?SA>ET?FKLE

RXH�E"NfPZ?FYZH�ELM�VWYZH�E"ETRpU>NfsfabADCIRX?2ADCFYXU E3RpA<ADCFE3gIELPXNc?I?FNc?FPqk0È�r�ADCFE"MINfU>A YZH�A>NfYZ?xNfU�ADCFE�j�H�U>A<YZH<U ELKLYZ?FM
KLYZ?XA ET?XA [ YZH�M�Nc?_A�CFE�U ET?XA>ET?FKLEXe�A�CFETH�E`V`R�a�?FYXA^ghE`ET?FYZ]FPZCBUDGIHJETRpMINc?FP�RpKLA>Nfi�RpA NuYF?_A>YxU>ELsfELKLA"ADCFE
¶ ]I?FMINfU>A>YZH�A ELM�·ªGIH�YZGhYXU>NfA>NfYZ?�kxl0CZ]FU�e�r|YZH�ADCFE`ðI]FELU>A>NfYZ? Á � s*� � ��Ä � ����� �X�¾�`~ � ~����p� � � � � Èp� � �
� � � �S� È*Ì e�Nìrb� �q��� �X�¾�ªMIYFELUª?FYSA(RXGIGhETRXHxNc?ÇRX?Sa¦±_YXU>ELUxKLYZ?SA>ELÀFA>UTe0A�CFETH�E_NuU_R	HJELsOR\A>NfiXELsfa®CFNfPZC
KQCIRX?FKLE:A>YdET?FMª]IG [ NfADCb?FY2NO?SA>ETH>GIHJELADRpA>NfYZ?ÍYZ?xADCFE [ YZH�M����p� � ��z�U ELE3GIRXH�A0gxNc?�À-NfPZ]IH�E"µqk¾ë � RX?FM
GIH�YZMq]FKLE"R3gI]FP�e [ CFNuKLC [ YF]FsuM2suETR\M�A>Y:MIELA>ELKLA>Nc?FPdADCFE0MINfU>A>YFH�A>NfYZ?�kmÈ�rÅ�±�p� � �0YFKLKT]IH>H�ELMxsOR\A>ETH-Nc?2ADCFE
U>ET?XA ET?FKLEXe;ADCFE�R\KLA>Nfi�RpA>NfYZ?Ír@H�YZVñADCFEdYXA�CFETH [ YFH�MIU3V`R�a�gIE`ET?FYF]FPZC_A>YbU>ELsfELKLA:ADCFE ¶ ]I?FMINfU>A>YZH�A ELM�·
NO?SA>ETH>GIHJELADRpA>NfYZ?�§ïADCFET?BADCFEdU>NcVdNfsORSH�NfA¨a�gIELA [ ELET?+�±�p� � �`RX?FM Ç ���p�ÅV2RTa�ghE�CFNfPZC_ET?FYZ]FPFC�A Y(GIRpU U
ADCFE3V`RpA>KLCFNc?FP`A>ELU>AaÆTk-±_YZHJEtELÀIGIETH�NcVdET?SADRps)MqRpADRd?FELELMIU�A>Y`gIE:KLYXsfsuELKLA ELMªA Y�KLYF?Sj�H>V6ADCFE"Nc?¹Ç�]FET?FKLE
È�É I LNK�RCF[`P]'f�DGS H V^DG\ZD[S2V^Kh@PS HJI D�F[D�R�K?@PS'RPb^QND6R�K?KJ]2f3\ H LN@CS HJI R H L H LNK{D�RaKJLNDGF{O­@PF HJI D�VWLNK H @CF H LN@PS H @«\'RaK?K�R�f4R H T I

íXê



Ypr�A�CFE"MINuU A>YZH�A>NfYZ?BGIYXU NuA NuYF?bYZ?xADCFE"Nfsfsc]FU>NfYZ?oH>R\A>EXkYÊpk
lïYtUD]IV2V`RXH�N��LEmA�CFE=ghETCIR�iZNfYZHïYprqADCFE0VdYFMIELsZYF?"MINfU>A>YZHJA>ELM3U>ET?SA>ET?FKLELUTepA�CFE=CFNfPZCFETH)A�CFEmU>NcVdNfscRXH�NfA�a

gIELA [ ELET?bADCFE:MINuU A>YZH�A>ELMBA>ETH>VñRX?FM�A�CFE3KLYZ?SA>ELÀFA<rÁH RXVdEXeIADCFEdVdYZH�E:sfNOv\ELsua_ADCFEdVdYFMIELs;NfU"A>Ydr@Rpsfs;r|YZH
ADCFEdMINuU A>YZH�A>ELM_U>ET?SA>ET?FKLEXk3É=YZ?FU>ELðI]FET?XA>sfaXeïADCFE�VdYFMIELsmGIH�ELMINfKLA>U:ADCIRpA�ADCFEdNusfsc]FU>NfYZ?�H>RpA>ELU�r|YZH0PSYZYFMFn
MINuU A>YZH�A>NfYZ?xðI]FELU>A>NfYZ?FU"RXH�E�PZH�ETR\A>ETH�ADCIRX?xADCFYXU E�r�YZH<gIRpMFn@MINfU>A YZH�A>NfYZ?Íð�]FELU>A NuYF?FUTkml0CFE3H�ELU�]FsuA UtYpr)ADCFE
U>NcV�]FscRpA NuYF?FU^RXHJE"UDCFY [ ?xNc?�l)RXgFsfE3µqk Æ k

l0CFEbVdYFMIELs�gIETCIR�iXELUdELU>U ET?XA>NcRpsfsfa�NO?�A�CFE`UDRXVdE [ R�a�Nc?©gIYXA�CoADCFE2suNfA>ETH Rps0RX?FM	A�CFE�PXNfU>A:ADRpUDv�e
gI]FA`NfA`ADH�ETRpA UWgI]FPSU`MIN¾½wETHJET?XA>sfa � r|YZHdADCFEbsfNfA>ETH>Rps�ADRpUDv_NfA�]FU ELU`ADCFETV A>Y_PXNfiXEbA�CFEo~ � � � �X� �|� ~�RX?Sn
U [ ETHLe-r|YZH2ADCFEbPXNfU>AxADRpUDv&NfA�NfPZ?FYFH�ELU�A�CFETVbk»¥^?FYSADCFETH`MIN¾½;ETH�ET?FKLE_NfU�A�CFE�i�R\sO]FE_Ypr"ADCFE_H�ELADH�NfELi�R\s
ADCIH�ELUDCFYXsfM � r|YZH:ADCFE�PSNuU A�A�RpUDv�e-ADCFEbH�ELADH�NfELi�R\s0ADCIH�ELUDCFYSsuM©NfU`sfY [ ETH:ADCIRX?År�YZH:ADCFExsfNfA>ETH>Rps0A�RpUDv�k�¥
suY [ H�ELA�H�NfELi�Rps-ADCIHJELUDCFYXsfM	H�EaÇqELKLA>U"A YXsfETH>RX?FKLE:r�YFH"?FYZ?IV`RpA>KLCFNc?FP [ YZH�MIU,Ë RpsfADCFYZ]FPZCBADCFE`?FELPZR\A>NfiXE
RpKLA>Nfi�RpA NuYF?�U�GIH�ETRpMINc?FP`r@H�YZV ADCFYXU E [ YFH�MIU0MIELKTH�ETRpU ELU"ADCFE�RpKLA NuipRpA>NfYZ?ÍYprmADCFE ¶ ]I?FMINuU A>YZH�A>ELM�·xNc?XA ETH¢n
GIH�ELADRpA>NfYZ?»z�N|kËEXkceyYpr0ADCFE�Nc?SA>ETH>GIH�ELA�RpA>NfYZ?�YprtA�CFE(]I?FMINfU>A>YFH�A>ELM©U>ET?SA>ET?FKLE � e-A�CFE�scRpA>A ETH�V2RTa_U>A NusfstghE
Y�iSETH�ADCFE�H�ELADHJNuELipRpsmA�CIH�ELUDCFYXsfM;kbl0CF]FUTe;ADCFExsfY [ H�ELADH�NfELi�R\smADCIH�ELU�CFYXsfM¼RpsfsfY [ U3A�CFE`U>ELsfELKLA>NfYZ?�Ypr<ADCFE
¶ ]I?FMINfU>A>YZH�A ELM�·`Nc?XA>ETH GIH�ELADRpA>NfYZ?ÍELiXET?2r|YZH0gIRpMFn@MINfU>A>YFH�A>NfYZ?bðI]FELU>A>NfYZ?FU�k

È@?bVWYXU>Am±_YXU ELU�n@Nfsusc]FU>NfYZ?BU>A�]FMINuELU�eIUD]Igr��ELKLA>U [ ETH�EtNc?FU>A�H>]FKLA>ELMbA>Y`H�ELUDGhYZ?FM�RpU<U>YFYZ?xRpU0GIYXU>U NOgFsfEXk
l;YbU>NcVd]FscRpA>EdADCFNfU3A�aIGIEdYpr<A>NcVdE`GIH�ELU>UD]IH�EXe�A�CFE�VdYFMIELs}NfU3ETR\PXETH�A>YxPXNfiXE`RpU"U>YFYZ?_RpU^GhYXU>U>NcgFsfExADCFE
~ � � � �X� �|� ~BRX?FU [ ETH<Nc?bADCFE"sfNfA>ETH>R\s;ADRpUDv2RX?FM�ADCFE�� � ~ � � � �X� �|� ~�RS?FU [ ETHmNc?ÍADCFE3PXNfU>A�ADRpUDv�k-l0CFETH�E�r|YZH�EXe
ADCFE0VdYZMIELsqCIR\U�R�KLETH�A�RpNc?�GIHJYZgIRXgFNfsfNuA�adYprqU>A YZGIGFNc?FP�gIE�r|YZH�E<ADCFE�ET?FM`YprqADCFE<U>ET?SA>ET?FKLEXeSNìr�NfAmGIH�YZMq]FKLELM
R�gI]FPbNc?BADCFEdsfNuA ETH>Rps-ADRpU�v�RX?FM_N¾r�NfA�r|YZ]I?FMoRX?bNc?SA>ETH>GIH�ELA�RpA>NfYZ?BNc?�A�CFE�PSNuU AtADR\UDv É k"É<YZ?FU>ELðI]FET?SA>sfaXe
ADCFE3VdYFMIELs�A ET?FMIU0A>YdU>A>YZGxgIE�r|YZH�E"A�CFE"ET?FMbYpr}ADCFE"U>ET?SA>ET?FKLE"YZ?xMINfU>A YZH�A>ELMbU>ET?SA>ET?FKLELU0Nc?xADCFE"sfNfA>ETH>R\s
ADRpUDvxRX?FMbYZ?b]I?FMINfU>A>YFH�A>ELM�U ET?XA>ET?FKLELU�Nc?bADCFE"PSNuU A0ADRpUDv�k

¬»NfADC»H�ELUDGIELKLABA>Y©scRpA>ET?FKLaÇGIH�ELMINfKLA>NfYZ?FUTe:ADCFEoE�½;ELKLA>NfiXE_U>ET?SA>ET?FKLE�n¨GIH�YFKLELU>U>Nc?FPÇA NOVWELUxr�YZHxMINfU�n
A>YZH�A>ELMxU>ET?SA>ET?FKLELU0ADCIR\A�RXH�E�MIELA>ELKLA>ELM�R\U�MINfU>A YZH�A>ELM�RXHJEtsfYZ?FPXETH�ADCIRS?xADCFEtKLYFH>H�ELUDGhYZ?FMINc?FP`A>NcVdELU<r|YZH
]I?FMINuU A>YZH�A>ELMbU ET?XA>ET?FKLELU�e�ghELKTRX]FU>E�r|YZH-A�CFE0r|YZH>VdETH�ADCFETHJE^RXHJEXeXYZ?xR�iXETH>RpPXEXeFVdYZH�E"H�ELADHJNuELipRps�rÁR\Nusc]IH�ELU�k
¹0Y [ ELiXETHLeFr|YZH<A�CFE�]I?FMINfU>A>YZHJA>ELM_ð�]FELU>A NuYF?FU"NO?BADCFE:sfNuA ETH>Rps)ADRpUDv�eIADCFEdVdYZMIELs)UDGhET?FMIU"ELÀZADH R`A>NcVdE:A>Y
GIETH¢r|YZH>V Nc?XA>ELPFH>RpA>NfYZ?_RpA0A�CFE�ET?FM_YprmA�CFE3U>ET?SA>ET?FKLEX§}R\suU Y�ADCFE`VdYFMIELs-?FELiXETH�U>A>YZGFU�gIE�r|YZH�EdADCFEdET?FM
Ypr}ADCFE�U>ET?SA>ET?FKLE0r|YZH�ADCFELU>E�ðI]FELU>A>NfYZ?FUTeIgIELKTRS]FU>E"NfAtCIRpU<A>Y�V2RXvpE�UD]IH�E�ADCIRpAmA�CFE [ YZH�MIU�aXELA<A>Y3KLYFVdE
[ Nfsus-?FYXA0GIH�YFMq]FKLE�RdgI]FPqkml�CFELU>E3KLYZ]I?SA>ETH�ipRpNfsfNO?FP2r@RpKLA>YZH�U<sfETRpMBA>Y`RXGIGIH�YpÀZNcV`R\A>ELsfa�ELðI]IRps;scRpA>ET?FKLNfELU
r�YZH=MINuU A>YZH�A>ELM�RS?FM�]I?FMINuU A>YZH�A>ELMBU>ET?SA>ET?FKLELUtNc?ÍADCFE"sfNuA ETH>Rps)ADRpUDv�eIRpU0UDCFY [ ?2Nc?�l)RXgFsfE3µqkìîhk
H D�K H�HJI RPS H @3K?DGQND�T HAHJI D;Ì�]^S2V�LNK H @PF H D�V^Í7LYS H DGF?\^F[D H R H LN@CSgb^U�L H K?DGQYO{@PF�B�L HJI @PS'D3@ HJI DGF�B�@PF[VZcÎCÏ RaRCF[K?EaDGQNV ìAÐ L ÑJ_^K H F[R ì RCS2V<>ADGF[f4RPS'K7Ò?|�Ó�Ó�ÔaÕ�f�RCS
LY\^]^QNR H D�V HJI D7\y@aKJL H LN@PS�@PO HJI D	VWLNK H @CF H LN@PS*LYS HJI D7K?DGS H D[S2T�DRCS2V�V�LNVgS2@ H @Pb H RPLYS�R	KJLN`PS^LY¼2T�RPS H DGXZD�T H @PS HJI D6LYQYQY]'KJLN@PS<F[R H Dac É I D�U7]2K?D�VgR	EaDGF?LY¼'T�R H LN@CS H RaKJ_ ì LYS�B I LNT ImÐ ] H T IKJ]^b^Ñ?D�T H K�ÑJ]2V^`aD�V³D[L HJI DGF�RPS�R�T H LNEaD	K?DGS H DGS'T�D7KJ]'T I RaK�Ö;Áa¿�Ã�¿�À�ÁCÁC×;À­Ø�ÁgÙ�Ú'¾�Û6ÙaÜY¿4Á?Ý�ÃGÙ�Þ[ß;×�¾�Ú2½;Á�Ú�ÀNß2Ã�Ù�ÂJ×m@CF6L H K\'RaK?KJLNE�D7D�¬a]^LNECRPQNDGS H Ò�àrØ�Á�Ù�Ú2¾�Û3ÙaÜY¿4Á?Ý�ÃGÙ�Þ[ß;×�¾�Ú2½	Ø�ÃCÂJÃ7À­ÙC×�ÃCÚgÁ�Ú:À$ß2Ã�Ù�Âá×gâCã,ÖuÁa¿�Ã�¿�ÕGc�>A@CB�D�EaDGF ì�HJI LNK4K H ]2V^UgV�LNVS'@ H F[D[\Z@PF H b2R�K?DGQYLYS'D,\ZDGF[T�DGS H Ra`�D�K6@CO�T�@PF?F[D�T H RCS2K?B{DGF[K«Oi@PFA]^S'VWLNK H @CF H D�V�K?DGS H DGS'T�D�K3RPS'VmK?@af�D I LNV^V
D[S�D[XZD�T H K�f�RCUI RCEaD H RP_äDGS;\
QNR�T�Dachå2@CFhLYS2K H RCS2T�D ì KJ]
b^Ñ?D�T H KAf�RCU I RCEaD I RaV;R�b^LNRaK H @3F[DJÑ?D�T H \'RaK?KJLNE�D�K?DGS H DGS'T�D�K3Ò­T�@PF?F[D�KJ\y@PS'VWLYS'` H @¼^S'RPQYæ­\Z@aKJL H LN@aS<V�LNK H @PF H LN@CS2K[Õ�RPS'V HJI D�\Z@ H DGS H LNRPQo\Z@aKJL H LN@CS<DGXZD�T H f6LN` I^HAI RCEaD�bZD�DGS:T�RCS2T�D[QND�Vçb^U HJI LNKAb^LNRaK�cÅå
]
F HJI DGFLYS^E�D�K H LN`aR H LN@PS�@CO HJI LNKhLNK?KJ]2D�LNK�S'D�D�V^D�VZcÔ » U�DGF[KAD H RPQ­c�Ò?|�ÓaÓaèäÕ�O­@P]^S'V HJI R H KJ]^b
ÑéD�T H K�RPQNK?@ I RCE�D HJI D�K?Raf4D H DGS'V^DGS2T�U;@PO{K H @P\^\
LYS'`,bZD[O­@PF[D HJI D3DGS2V;@CO HJI DK?D[S H DGS2T�Dac

íI¶



È@?2ADCFE"PXNfU>A<ADR\UDvqeSADCFETH�E"RXH�E�A [ YdH�ETRpU>YF?FU [ CSa`ADCFE"VdYFMIELs�A ET?FMIU0A>Y�ghE�rÁR\U>A>ETH)r|YZH<]I?FMINfU>A>YZHJA>ELM
U>ET?XA ET?FKLELU3ADCIRX?ªr�YZH�MINfU>A>YZHJA>ELMoU>ET?SA>ET?FKLELU(z�U>ELE�l)RXgFsfE`µqkìî �Â� NfA3U>A YZGFU"ETRXH�sfNfETH9r�YZH�A�CFE3r|YZH>VWETH"RX?FM
H�ELADH�NfELi�R\s)rÁRpNfsc]IH�ELU:YZ?BADCFEdMINuU A>YZH�A>ELM_A>ETH V z [ CFNfKQCBADRSvpEdsuYF?FPXETH�ADCIRX?BUD]FKLKLELU>UJrÁ]FsmH�ELA�H�NfELi�RpsfU � V`R�a
YZKLKT]IH�r|YZH�ADCFEdU>ELKLYZ?FM��[êXk Ð YXA>EdADCIRpATe�]I?FsfELU>U3A�CFEWVWYZMIELs)U>A>YZGFU"gIE�r|YZH�EdADCFEdET?FMoY\rmU>ET?XA ET?FKLEXe�ADCFE
NO?SA>ELPZH RpA>NfYZ?xKLYXU>A�NO?ÍADCFE"PXNfU>A0A�RpUDv2NuU"GIRpNfMªgSabRpsfs;A�a�GhELU0Ypr-ð�]FELU>A NuYF?FUTk

l0CFE`MIN¾½;ETH�ET?FKLEbgIELA [ ELET?oA�CFE`PXNfU>A�RS?FM	ADCFE2suNfA>ETH RpsmADR\UDvBNO?&ADCFE�VWYZMIELs�NuUdADCIR\ATe�r|YZH�ADCFE`PSNuU A
ADRpUDv�epADCFETH�EtRSH�E�r�E [ ETH-H�ELADHJNuELipRpsFr@RpNfsO]IHJELU�A�CIRX?9r�YZH)A�CFE�sfNfA>ETH>R\sqADRpU�vqeXghELKTRX]FU>E�Ypr�ADCFE<sfY [ ETH-H�ELADH�NfELi�R\s
ADCIH�ELUDCFYXsfM;k-�<ELADHJNuELipRpsFr@RpNfsO]IHJELU�RXH�E�KLYXU>A>sfa3?FYXA)YZ?Fsfa�ghELKTRX]FU>E0A�CFELa"ADRXvpE<VdYZH�E�A>NcVdE<ADCIRX?"U�]FKLKLELU>U�r@]Fs
H�ELADH�NfELi�R\suU �C� eZgI]FA-RpsfU>Y3gIELKTRS]FU>E0ADCFELa:NOV2GFsuadELÀFADH>R�GIH�YFKLELU>U>Nc?FP"r|YZHwj�?FMINO?FPdRX?FYXADCFETHïNc?XA ETH>GIH�ELADRpA NuYF?�k
£�?FsuNcvpE=r�YZHïADCFE0VdELADRSGICFYZH¢n¨GIYSU>NfA>NfYZ?dU>NcVd]FscRpA>NfYZ?�eXA�CFE=GIHJELMINuKLA NuYF?FUmYpr�ADCFE0VdYZMIELsFr|YZHïADCFE<±_YXU>ELU�n

Nusfsc]FU>NfYZ?ÍADRpUDv:MIY�?FYSA�MIETGhET?FMbYZ?dADCFE�KLYZ?SA>ET?SA>UmYpr;ADCFE�vZ?FY [ sfELMIPXE"gIRpU>EXkml�CFE^?F]IVdgIETH-Y\r�GIH�YZGhYXU>N¾n
A>NfYZ?FU0ADCIRpA0V`R�axYpiXETH�scRXG [ NfADCbADCFE"KLYFH>H�ELKLA<Nc?XA>ETH GIH�ELADRpA>NfYZ?bV2RXvpELU<ADCFE"ADRpU�v`ELðI]IRpsfsfa�CIRXH�Mxr|YZH�ADCFE
MINuU A>YZH�A>ELM_YZH�]I?FMINfU>A>YZHJA>ELM_ð�]FELU>A NuYF?FUTk3l0CFE:YZ?FsfaªMIN¾½;ETH�ET?FKLE`V`R�a�H�NfU>E:r@H�YZV ADCFE`?Z]IVdgIETH�Y\rmKLYZ?Sn
A>ELÀZA U0Nc?XiXYSsuiFNc?FP�ADCFE:MINfU>A>YZH�A NuYF?	z�EXkËP�kce����\� � � ³ �X� �|� ~ � � �më�� ~�ì � � � A�CIRpA0YpiXETH�scRXG [ NfADCbADCFE`H�NfPZCSA
NO?SA>ETH>GIHJELADRpA>NfYZ?�k»¹0Y [ ELiXETHLe�N¾r3ADCFE�YpiXETHJsORSG�Nìr3U NuPF?FNìjqKTRS?XATe�NfA(V`R�a©RpsfU>Y	R�½;ELKLA`A�CFEª]I?FMINfU>A>YZHJA>ELM
U>ET?XA ET?FKLELU7Ë MIELKLNfMINc?FP [ CFNfKQCBNfU3R2MINuU A>YZH�A>ELM_U>ET?SA>ET?FKLEdYpr [ CIR\AtADCF]FU"gIELKLYZVdELUdR�VWYZH�E3MIN$¦�KT]FsfA
ADRpUDv�k

l0CFE<H�ELUD]FsfA>UmGIH�ELU>ET?SA>ELMdNc?dl}RXgFsfELU�µqkìî0RX?FMdµqk Æ [ ETH�EmYZgFA�RpNc?FELM�gXa3R\U>UD]IVdNc?FP"ADCIRpA)ADCFE�U>ETV`RX?SA>NfK
U>NcVdNfsORSH�NfA¨a`ghELA [ ELET?:ADCFE<PXYFYZM:MINfU>A>YZH�A NuYF?FUmRX?FMdADCFE0]I?FMINuU A>YZH�A>ELMdA>ETH VdU=zÁRXGIGIETRXHJNO?FP:Nc?3A�CFE�KLYF?XA>ELÀFA
rÁH>RSVdELU �-[ RpU0êIk ¯Xº RX?FMbA�CFEtU>NcVdNfscRXH�NfA�a�gIELA [ ELET?2ADCFE3gIRpMxMINuU A>YZH�A>NfYZ?FU�RX?FM�A�CFE3]I?FMINuU A>YZH�A>ELMbA ETH>VdU
[ R\U3êIkìë º k2¥tU:ELÀ�GhELKLA>ELM;e-ADCFE2Nusfsc]FU>NfYZ?�H>RpA>E`Nc?&ADCFE`sfNfA>ETH>Rps�ADRpUDv_RX?FM&ADCFE(GhETH�KLET?SADRpPXE`Y\r=KLYFH>H�ELKLA
RX?FU [ ETH�U-Nc?dADCFE<PXNfU>A-ADR\UDv"RXH�E0VdYZ?FYSA>YZ?FNfKTRpsfsfa�Nc?FKTH�ETR\U>Nc?FP3r@]I?FKLA>NfYZ?FU-Ypr�ADCFE<U>NcVdNfscRXH�NfA�a�gIELA [ ELET?:ADCFE
MINuU A>YZH�A>NfYZ?&RX?FMoADCFE�]I?FMINfU>A YZH�A>ELMoA ETH>Vbk`l)RXgFsfE�µqk º UDCFY [ U3CFY [ ADCFE`GIETH¢r|YZH>V`RS?FKLE`Ypr0ADCFE`VdYFMIELs
i�RXH�NfELU9r�YZH�MIN¾½;ETH�ET?SA"U>NcVdNfscRXH�NfA�aoi�Rpsc]FELUdgIELA [ ELET?_ADCFEdMINfU>A>YZH�A NuYF?oRX?FM_ADCFE�]I?FMINfU>A>YFH�A>ELMoA>ETH Vbk"¥�U
ELÀ�GhELKLA>ELM;eFADCFE<Nusfsc]FU>NfYZ?xH>RpA>E<Nc?:ADCFE<sfNuA ETH>RpsqA�RpUDv"RX?FMdADCFE0GIETHJKLET?XADR\PXE<KLYZH>H�ELKLA-Nc?dADCFE<PXNfU>A-A�RpUDv"gIYSADC
NO?FKTHJETRpU>E [ NfADC2U>NcVdNfscRXH�NfA�aXkm¥�sfU>YqeFADCFE�suELU U�U NOVWNuscRXH=ADCFEtMINfU>A YZH�A>NfYZ?2NfU�A Y�A�CFE^]I?FMINfU>A>YFH�A>ELMxA>ETH>VbeSADCFE
suYF?FPXETH<NfA0ADRXv\ELU<r�YFHmA�CFE3VdYZMIELsïA>Y`RX?FU [ ETH�NO?BgIYXA�CxADRpUDvSUTk-l0CFE"Nc?FKTH�ETRpU>E:Nc?bscRpA>ET?FKLaxNfUtKTRX]FU ELM�gXa
suYF?FPWHJELADH�NfELi�Rps�A>NcVdELU=r�YZHyMINfU>U>NcVdNfscRXH0MINfU>A YZH�A>NfYZ?FUT§FNc?xADCFE�PXNfU>A<ADRpUDv�eXNfA0NfU0RpsfU>YdKTRX]FU>ELM�gSa`ADCFE�ELÀFADH>R
GIH�YZKLELU U>Nc?FP`r|YZH�j�?FMINc?FPbRX?xNc?XA>ETH GIH�ELADRpA>NfYZ?�k

l)RXgFsfE�µqk ° sfNfU>A>UdADCFExi�Rpsc]FELU`Ypr�ADCFE`YXADCFETH:¥tÉ�l�n¨�6GIRXH>RXVdELA ETH�U"ADCIRpA [ ETHJE(]FU>ELM�A>Y_GIH�YZMq]FKLE
ADCFE^HJELUD]FsfA>U0Nc?�l)RXgFsfELU0µqk¾î3RX?FMxµqk Æ k-l0CFE"gIRpU>E�sfELiXELs}RX?FMxADCFE"GIH�YZgIRXgFNfsfNfA�a�A>YdU>A YZGdU>ETRXHJKQCFNc?FP [ ETH�E
vpETGFAtRpA0A�CFE"UDRXVdE"ipRpsc]FELU^RpU�NO?ÍADCFE"U>NcVd]FscRpA>NfYZ?xr|YZHÇ¸9ETH>H�NfP�RX?FM_¹0ETR\sua�ÊËU�zJ¶ °XºX¯ � ELÀ�GhETH�NcVdET?SATk

=­í É I D�K?DAOiRPLYQY]^F[D�K H @6F[D H F?LND�E�D6RCF[DAS2@ H O­R H RCQrO­@CF HJI D3`PLNK HhH R�KJ_ ì bZD�T�RP]'K?D«b^]2`�KARCF[DAS2@ HAH RP_äDGS7LYS H @�T�@CS2KJLNV^DGF[R H LN@PS�c=?= x @ H D HJI R H R«F[D H F?LND�EPRCQZO­RPLYQY]^F[DALYS HJI D�`PLNK H�H R�KJ_�T�RPS^S'@ H bZDAT�@af6\'RPF[D�V�B�L HJI R6KJ]'T�T�D�K?KJO�]
QZF[D H F?LND�EPRCQZLYS HJI D�QYL H D[F[RPQH R�KJ_ ì bZD�T�RP]'K?D HJI D�f�@�V^DGQr]'K?D�K�VWLYXZD[F[DGS H ECRPQY]'D�K�O­@CF HJI DAF[D H F?LND�EPRCQ HJI F[D�K I @PQNV;LYS HJI D H B�@ H RaKJ_^K�c
íXë



· NcVdNfscRXH�NfA�a
l)RpUDv ±_ETRpUD]IH�E êIkc¶ º êIkìë º êIk ¯Sº êhkËµ º
ÿ�NfA>ETH Rps È|sfsc]FU>NfYZ?_H>RpA E êIkìëXê êIk ¯ ¶ êIkìíSê êhkìî Æ

ÿ;RpA ET?FKLaÅz�U � µqkìí ¯ µqk ¯ ë µqkìëh¶ µ�kìêpµ
¸9NuU A ¥�KLKT]IH>RpKLa êIkìíI¶ êIk Æ ê êIk ºSÆ êhk ° ë

ÿ;RpA ET?FKLaÅz�U � µqkËµZî µqkc¶Tê ¯ k ÆS¯ ¯ k Æ ¶

l}RXgFsfEdµqk º �4� ETH¢r|YZH>V2RX?FKLE"YprmADCFEdVdYZMIELs-RpU"R:r@]I?FKLA>NfYZ?BYprmADCFE3U NOVWNuscRXHJNuA�aogIELA [ ELET?bA�CFE3MINfU>A>YZHJA>ELM
RX?FMbADCFE�]I?FMINfU>A YZH�A>ELMBA>ETH>VdUTk

� RXH>RXVdELA ETH ¥"gIgIH�ELiFNOR\A>NfYZ? } Rpsc]FE
[ YFH�M(HJETRpMINc?FP�A>NcVdEbz�U � � êIk¾îXê
sOR\A>ET?FKLaxrÁR\KLA>YZH"z�U � À êIk¾ê ¯ z�U>ELE3ÿ;RpA ET?FKLaÏçyð�]IRpA NuYF?�ëIkËµ �
RpKLA>Nfi�RpA NuYF?�?FYXNfU>E RX?FU êIk µZê
H�ELADH�NfELi�R\s;ADCIH�ELUDCFYSsuM H�A n¨ëIk ¯ ê r�YZH�ADCFE:sfNuA ETH>Rps;ADR\UDv

n¨ëIk¾îXê r�YZH�ADCFE:PXNfU>A0ADR\UDv
GIH�YZgIRXgFNfsfNfA¨abA Y`U>A>YZGxU ETRXH�KLCFNO?FP U>A YZG êIk ¯Xº
GIH�YZgIRXgFNfsfNfA¨abA Y`U>A>YZGbghE�r�YFH�E"ET?FM îoï êIk¾êXë r�YZH�ADCFE:sfNuA ETH>Rps;ADR\UDv

êIk¾íXê r�YZH�ADCFE:PXNfU>A0ADR\UDv

l)RXgFsfE3µqk ° � ¥tÉ0l�n¨�ÇGIRSH>RXVdELA>ETHJUmr|YZH<U NOVd]FscRpA>NfYZ?ÍYpr-±ªYSU>ELU<Nusfsc]FU>NfYZ?�k

í ¯



ípµ



è éëêíìëî�ïñð ð

� ��������� ø���� ö0� ñ �������óò �

É0CIRXGFA>ETH ¯ MIELU>KTHJNOghELM�A�CFEtgIRpU>NfKtVdELKLCIRX?FNfUDV�]I?FMIETH�sfaZNc?FPdADCFE<U>ET?SA>ET?FKLE�n¨GIH�YFKLELU>U>Nc?FP`VdYZMIELs|kmÉ�CIRXGSn
A>ETHdµ©RXGIGFsfNuELM»ADCFNfUbVdYFMIELstA>Y&A [ Y_ADRpU�vXU � GIYXU>NfA>NfYZ?�E�½;ELKLA>U`YF?¦VdELADRSGICFYZH`]I?FMIETH�U>A�RX?FMINc?FP¦RX?FM
±ªYSU>ELUtNfsfsc]FU>NfYZ?�k:¬®CFETHJETRpUtA�CFE3j�HJU>AtA�RpUDv [ R\U^RX?ÍNc?FU>ADRX?FKLE`Y\r�U>ET?SA>ET?FKLEdKLYZV`GIHJETCFET?FU>NfYZ?�e}RpU [ RpU
ADCFE0±_YXU>ELU�n@Nfsfsc]FU>NfYZ?xPXNfU>A-ADR\UDvqepA�CFE0±_YXU>ELU�n@Nfsfsc]FU>NfYZ?xsfNuA ETH>RpsqA�RpUDv"ELÀFETV`GFsfN¾jqELMbU>ET?SA>ET?FKLE0iXETH�N¾jqKTRpA NuYF?�k
È@?bA�CFNuU�KLCIRXGFA>ETHLeIÈ�UDCFY [ CFY [ ADCFE3U>ET?SA>ET?FKLE�n¨GIH�YFKLELU>U>Nc?FP�VdYFMIELs;ELÀFA>ET?FMIU0A>Y2U>ET?XA ET?FKLELUtETVdgIELMIMIELM
NO?ÅMINuU KLYZ]IH�U>EXk3È¢?oGIRXH�A NuKT]FscRXHÂe}È<MINfU>KT]FU>UdCFY [ ADCFE`VdYFMIELsmV`RXv\ELUtADH ]FADCm�>]FMIPXETVdET?SA>U"Ypr<U>ET?XA ET?FKLELU
gIRpU>ELM¦YF?¦R_A>ELÀFAoz · ELKLA>NfYZ?¦íhkc¶ � RX?FM»CFY [ NfA�NfUbRXgFsfEªA Y	H�ELscRpA>E_?FY�iSELs0U>ET?SA>ET?FKLELUbA>Y	GIH�ELKLELMINc?FP
MINuU KLYZ]IH�U>E	z · ELKLA NuYF?©íIkìë � kB¥�sus�r@]IH�ADCFETH:MINfU>KT]FU>U>NfYZ?�H�ETV`RpNc?FU`ipRpsfNfM [ CFELADCFETH:YZHd?FYXAdMINfU>KLYZ]IHJU>EbNfU
GIH�ELU>ET?SA(z�N|kËEXkce�NfAdRpsfU>YªRXGIGFsfNfELUdA>YbNfU>YXscRpA>ELMFn@U ET?XA>ET?FKLExiXETH�N¾jqKTRpA NuYF?	RX?FM_A>Y�HJETRpMINc?FPÅ?FYpiXELs-NfU>YSsOR\A>ELM
U>ET?XA ET?FKLELU � ktl�CFE�YF?FsuaBMINfU>A>Nc?FKLA>NfYZ?oghELA [ ELET?ÍA>ELÀZA"GIH�YFKLELU>U>Nc?FP�RX?FM_NfU>YXscRpA>ELMFn@U ET?XA>ET?FKLE`GIH�YFKLELU>U>Nc?FP
NO?ÍADCFNfU^VWYZMIELs)NfUtADCFE3GIHJNuYFHtvF?FY [ sfELMIPXE �m[ CFETH�ETRpU0Nc?bA�CFE3KTRpU>E"Y\rmNuU YXscRpA>ELM�U ET?XA>ET?FKLELU�eIADCFE�vF?FY [ s¾n
ELMIPXE^gIR\U>E"NfU�A�CFEtsfYZ?FPpn@A ETH>V6VdETVdYZH�aXeSr|YZH-A ELÀZA0GIH�YFKLELU>U>Nc?FPqeFADCFE3vF?FY [ sfELMIPXE^gIR\U>EtKLYFV`GIH�NfU>ELU0YZ?Fsfa
GIH�YZGIYSU>NfA>NfYZ?FU0U>ADR\A>ELM`Nc?xADCFE"GIH�ELKLELMINc?FP�KLYZ?SA>ELÀFATk-È|PZ?FYFH�Nc?FPWgIR\KQvSPZH�YZ]I?FMbvF?FY [ suELMIPSE�r�YZHyMINfU>KLYZ]IH�U>E
GIH�YZKLELU U>Nc?FP"NuUmR=U>NcV`GFsfNìjqKTR\A>NfYZ?`Nc?SA>ET?FMIELMdA>Y"RTiSYXNfM3ADCFE�NuU UD]FE<YprhCFY [ ETGFNfU>YZMINfK0A ELÀZA-VdETVdYZHJa^H�ELscRpA ELU
A>Y`sfYZ?FPxA>ETH>V{VdETVWYZH�aXk�¥tsfADCFYZ]FPFCbADCFEdH�ELscRpA>NfYZ?FUDCFNcG_gIELA [ ELET?�gIRpKLvSPZH�YZ]I?FM_RX?FM�A>ELÀFAtvF?FY [ sfELMIPXE
NuU"RX?xNcV`GhYZH�ADRX?SA0YZ?FEXehU>KTH>]FA>Nc?FN��LNc?FPbNuA�NuU"gIELaSYZ?FM�ADCFE"U KLYZGIE:Ypr�A�CFNuU�MINuU U>ETH�ADRpA NuYF?�k

ô9��� õ"'<!0��'=!�ö-' ÷¦'y4w��ø�ö-.=���>�9!
· ET?XA>ET?FKLExiXETH�N¾jqKTRpA NuYF?	H�E�r|ETH�U:A>Y��>]FMIPXNc?FP [ CFELADCFETH"YFH3?FYXA3RBGIH�YZgIExU>ET?SA>ET?FKLExNuU:ADH>]FEXe-gIRpU>ELM&YZ?
ELÀZNfU>A>Nc?FP�vF?FY [ sfELMIPXEXk0l0CFE3ELÀFNfU>A>Nc?FP�vF?FY [ suELMIPSE�V`R�axKLYZV`GIH�NfU>E:ELNuA�CFETH�suYF?FPpn@A>ETH>Vg�IVdETVdYZH�a2r@RpKLA>U
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
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¬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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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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=Bug>
  isa bug
  word  bear
  role agent

type metaphor

Sleep Prop

bear

a)

False

The bear slept in class

No interpretation No interpretation Sleep Prop

=Bug>
  isa bug

  role verb
  word sleep

type antecedent

The bear slept in class

No interpretation No interpretation Sleep Prop

=Bug>
  isa bug
  word  bear
  role agent

=Bug>
  isa bug

  role verb
  word sleep

type metaphor type antecedent

b)

=

Reevaluate

Learn new 

meaning

Respond

Respond
True

ç èIé�ê ë ìIéIíIîIïñðñéIòaóñê éIô�õ ë ì�ïñê îzóºó
=Bug>
  isa bug
  word  bear
  role agent

type metaphor

+ agent

Sleep Prop

Bear2

ia = 0.9

ia = 0.7

ia = 0.7

Linebacker

Linebacker

football

strong
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=Bug>
  isa bug
  word  bear
  role agent

type metaphor

=Bug>
  isa bug
  word  bear
  role agent

type metaphor

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 
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8I;	;^+I(*.1=j,/)*(F+I0909)*BJ$P& 3 E6$P&G@%.1)�,/)FE~+I$P&%=a+5kC8G@%.�.HK%)e=H+-Ea):$P&o+I090_(*8G&%BC$9.?$98G&%=Fbð$2.6$9=e&C+I.H@C,?+<0�.HKC+I.
;c)*N	)F,	=?.A+I.?)*BS+I(*.?$98G&%=[+-,/)�,/)FL�8G,/.?)*BSN�K%)F&OE68G,/)|$P&-.A,?@%=?$98G&%=[+-,/)�Ee+IBC)-V
ÿ��CLC)F,`$'Ea)F&-.�!�$P&Då�8rN	)F,X)*.	+I0qVRf 3Fæ � æ h�,/)FL%09$9(F+I.?)*=	.HK%$9=�,/)*=H@%09.	$P&:+�,/)*(*8-nG&%$9.?$98G&5�mE6)FEa8G,/\6.H+I=HM×V��(*(*8G,`BC$'&%nO.?8Så_8IN	)F,|)*.�+I0qV_f 3Fæ � æ h*bC.AK%)j)*�CL%0P+-&C+I.?$98G&g;c8G,|.AK%$2=�,`)*(F+I090_LC+I.?.?)F,?&O09$9)*=�$P&7.HK%)e@%=H+<n-)

8I;�.HK%)6=?(F,`$'L%.|;q8G,|,/)*(F+I090qVeWY&O.HK%)e&%)*�%.[=?)*(*.?$98G&{b�W�)*0'+5kC8G,?+<.?)6.HK%$9=�)*�CL%0'+5&C+I.?$98G&7$P&O.HK%)6(*8G&5.?)*�G.[8<;
E�\D=?)F&5.?)F&%(*)A�mLC,/8%(*)*=?=?$P&%n�E68%BC)*0qV

ç>è43 5[ñ0687�ô?î�÷Rñ?ò:9 ò�;�<{ë=9�÷Rë�9�>�ëöóUë?>�î�ô?ô
��K%)	=?.H,?@%(*.H@C,`)_8I;C.HK%)	.H+I=HMp$P&eå�8IN�)F,�)*.�+I0qVCf 3Fæ � æ h{$PEeL%09$9)*=_./N	8�E68%BC)*02$P&%n�=?.H+In-)*= ä (*8GEeLC,/)FK%)F&%=?$98G&
+-&%B#,/)*(F+I090qVs��K%)S(*8%EeLC,/)FK%)F&%=?$98G& =?.H+In-)~(F+-&JkC)�E68%BC)*09)*Bì@%=?$P&%n}.AK%):=?)F&5.?)F&%(*)A�Y(*8GE~LC,/)FK%)F&%=?$98G&
E68GBC)*0iBC)*=?(F,/$PkC)*B}$P&A@�KC+-L%.?)F,
��V_WY&t.HK%$9=�=?)*(*.1$28%&�W�BC$9=?(F@%=1=�Ee+I$P&%09\S.HK%)�=?.A,?@%(*.H@C,/)*=�LC,`8GBT@%(*)*B7k-\
.HK%)[(*8GEeLC,/)FK%)F&%=1$28%&gEa8GBC)*0�+5&%BS.HK%)j,/)*(F+<020XE68GBC)*0qV
B�CED�F.G&HJIKHJLEM�NOCEL+PQ@	8%EeLC,/)FK%)F&%=?$98G&�LC,/8G(*)*)*BC=�+I=UBC)*=1(F,/$PkC)*B6$P&�@�KC+-L%.1)F,E� ä .HK%)_E68%BC)*0-=?)F+5,/( K%)*=
;c8G,|+-&t$'&5.?)F,?LC,`)*.H+I.?$98G&O$P&O.HK%)jkC+I(*M5nG,/8G@C&%B}M%&%8rNp02)*BCn5)j+-&%B}Ee+I.1( K%)*=|(F+-&%BC$9BT+I.?)6$P&-.1)F,?LC,/)*.H+I.1$28%&%=
.?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<;
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