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"The boy hit the bat." "The man ate the pasta with the cheese."
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.T'S�L �
Z�>�@��JZ S����[B/D�Y.S � gRx=�.bQZ4W XR�aefx�Z%gRx=WfWYXRgRe	��X�Z4]_\�]_^.x�� 
 TVS L;Z�>�@ � Z�S ��� P�S�B/D�Y.S ��D�A6S��[D����6Y K � kfgRx_WYXRkNÎ  B�4��x=W
e��_Xd�.Z�efg �_\�]_^ �_X�Z(����
&Î  Bn��PÎ  4�=�U� x=W8x=]_XdgRx=WrWYXRgRe�tjZB¢QXRt�x=`_e.x���eY® x;b´x4kfkf\�¢_twX��0Z4]_� kfgRx=WYXRkNvRX�WYx
��x=W@]_x��.Z(efgR�_\�]_^ g �_\wtw�&WYX�] `Q]_�QX�W@e��_X;�.Z�efg �_\�]_^ t�Z4¢´XRt �H� x=W@Z efx4e�Z(t0krgRx=WYX�x��8©´U�%QU�p��_Xy¢´XRkfe
k�`_gR�@kfgRx_WYXm®0�_X�] gRx=�NbQZ4WYXR�derx�Z(twtCgRx=WfWYXRgRe���X�Z4]_\�]_^4k�\wk�e��_X�bQZBWYef\�Z(t�gRx=WrWYXRgRe�]_XRkfk�kfgRx=WYX � x_W�X�Z(gR�

�����" �  ��! "/$ &'$ (2� bQZ�\jW tuX�ZBWf]_XR��U

��XRª_e��'��x=W	X�Z�g � ®	x=WY�@\�]�e��_X%gRx=WfWYXRgRe�twXRª=\wgRx=]���e��_X�bQZBWYef\�Z(t Z(gRg�`QWfZ(gR£ ��x=W�e��QZ(e�®	x=WY� \wk�g�Z(twg�`B¯
t�Z(efXR��U p��_X ��x=Wf��`_t�ZU��x=WCg�Z(twg�`_t�Z(ef\�]_^�e��_\wk \uk4
 4 ����� 4 � 6 ���4n*�(®0�_X�WYX 4 \wk e��_X�bQZ4W ef\�Z(tQgRx=WfWYXRgRe�]_XRkfk
kfgRx=W Xag�Z(twg�`_t�Z(efXR��Z(k�\�] e��_XdbQWYXR�_\ux_`_kabQZ4WfZ(^_WfZ4bQ��k�`Q�N��XR� x(�4X�W�Z(twt twX�Z4Wr]_XR����X�Z4]_\�]_^4k/��x=W%e��_X
®	x=WY���	�¦\wkme��_X.]_`Q��¢QX�W�x�� ��X�ZB]_\j]_^Bk�tuX�ZBWf]_XR� ��x=W�e��_X�®	x=W ����Z4]_� 6 \wk�e��_X.]_`Q��¢QX�W�x�� gRx=WrWYXRgRe
��X�Z4]_\�]_^4k ��x=W�e��_X�®	x=WY��U�p��_\wk"GJ@2K�S L;Z�SNI K�G >=@ D�I�I �6LWD=I�M%e�Z4[(XRk�\�]4efxdZ�gRgRx=`Q]4e�eY®	xaeY£QbQXRk�x�� X�WfW x=WYk�_
twX�Z4Wf]_\�]_^aZ4]8\j]_gRx_WfWYXRgRe���X�Z4]_\�]_^O� x_W Z%®	x=WY���4Z4]_��� Z�\utw\�]_^.efx%twX�Z4Wf]|ZmgRx_WfWYXRgRe �8X�Z4]_\�]_^���x=W,Z�®	x=WY��U
��e,\wk e��_X0Z��4X�WfZ(^4X	x���T
LQSNI G:Z�GJ>�@mZ4]_�1LQS�IND=Y Y.�(eY®	xm��X�Z(k�`QWYXRk,gRx=�.��x_]_tu£.`_kfXR�|\�].e��_X0²	x=�.bQ`_e�Z(ef\wx=]QZ(t
q�\�]_^=`_\wkfef\wgRk�gRx=�.��`Q]_\weY£4U.p��_X�\�]4efX�W kfXRgRef\wx=];Z(gRg�`QWrZ(gR£-��x=W�X�Z(gR� ® x_WY��\uk%e��_X�]�Z��4X�WfZ(^4XR��x(�4X�W�Z(twt
®	x=WY� � x_Wf��k�\�] e��_X@gRx=WrbQ`_k�Uyp��_\wk@Z(gRg�`QWfZ(gR£ ®�\wtwt0¢QX�`_kfXR� \�]�Z(twt	XRªQbQX�WY\���X�]Be�Z(t�WYXRk�`_twefka`Q]_twXRkfk
\�]_�Q\wg�Z(efXR��x4e��_X�WY®�\ukrX4U

¬ \w^=`QW X �|k��_x(®�k�e��_XaZ�gRg�`QWfZ(gR£�x�� e��_X.twX�Z4Wf]_XR�;twXRª_\ugRx_] x�� ��� 2 �=1�� ®0�_X�] e�WfZ(\�]_XR�;®�\ue���e��_X
��x_�Q\ �&XR�.h (�� gRx=WfbQ`_k Z�k*\�]QbQ`_e�U p ® x�x���e��_X	e�WY\�Z(twk WYX�Z(gR�_XR�.¤ �QU ¤ � Z(gRg�`QWfZ(gR£�Z(e ¤�%4©�XRª}ZB�.b_twXRk��
¢Q`_e�e��_\wk�WYXRk�`_twe�® Z�k x7)�krXRe ¢B£@Z�e�WY\�Z(t�®��_\ugR�@x_]_tu£dW X�Z(g �_XR�d�lÎ4U n � Z(gRg�`QWfZ�gR£4U

��]_XNX�WfWYx=]_XRx=`_k%e�WYX�]_�;®�Z(kmZ@�NZ��Yx=W�g�Z4`_kfX.x7� e��_X.twx(® Z�gRg�`QWfZ(gR\wXRkmx��0�.ZB]4£ x���e��_X�tuXRª_\wgRx=]_k
twX�Z4Wf]_XR��U � � ��� 2 �=1�� tuX�ZBWf]_XR�aZ���X�Z4]_\�]_^ ��x=W � :E<�
!90W XRtjZ�ef\w�4XRtw£�X�ZBWYtw£m\�]�e��_X�bQWYx_gRXRkfk��(e��_X���X�ZB]_\j]_^
\we0\�]B�¡Z4W \jZB¢_tu£ twX�Z4Wf]_XR�d®�Z(k 
.T
LQ>�T'S�Y �`TVD�K �[G @*Z K �,\j]_krefX�Z(�dx7� 
 T
LQ>�TVS Y � U p��_\uk�\wk�¢´XRg�Z4`_kfX%\j] e��_\wk0gRx_WfbQ`_k
� :E<�
!9.Z(tw®�Z�£=k�x_gRg�`QWYk�\�]dkrX�]4efX�]_gRXRk�\�] ®0�_\wg � e��_X�bQZ(ef\wX�]4e�\wk0krx=��X�[B\�]_��x�� \�]_kfe�Wf`Q��X�]Be��&k�`_g � Z(k

 G @*Z K���K�M^TVS�� \CD�B/B/S�L �RU;p��_X�WYX���x=WYX�� 
 T
LQ>�TVS Y ��T'D�K �:GJ@'Z�K ��\wkaZ�p�q�sms ®��_\ugR� �QZ(k.Z(k.�_\w^=� Z gRx(�4X�WfZ(^4X
��x=W � :@<�
�9aZ(k��Qx_XRk 
.T
LQ>�T'S�Y ����Z4]_��\wk�gR�_x4kfX�] ��WYkfem¢´XRg�Z4`_kfX�\wem�QZ(km��x=WYX�]_x=�QXRk�U��0kmZ@W XRk�`_twe���e��_X
GJ@'Z�K bQx=W ef\wx=];x7�0e��_XRkfX|kfX�]BefX�]_gRXRk.\wk�gRx¡�BX�WYXR� ¢B£ � :E<�
�9}U�p��_\wk�\j] e�`QWf];g�ZB`_kfXRk�e��_X�p�q�sms k���x=W
e��_X�\�]_kfe�Wr`Q��X�]4erk�Z4bQb´X�Z4WY\�]_^|\j] e��_XRkfX%kfX�]4erX�]_gRXRk�efxa¢´XmgR�QZ4]_^4XR���&Z4]_���.Z4]B£a\�]_gRx=WrWYXRgRe0��X�Z4]_\�]_^4k
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Training Examples

¬ \w^=`QWYX �'_C�0gRg�`QWfZ�gR£@x�� e��_Xmq�X�Z4Wf]_XR��q�XRª=\wgRx=]a��x=W,e��_Xmh�x_�Q\ �&XR�dh ( � ²	x_WfbQ`_k

Z4WYX�twX�Z4Wf]_XR� Z(kmZ@WYXRk�`_tue�U�¬&x=W�XRªQZ4�.b_twX��Ce��_X�gRx=WfWYXRgRem�8X�Z4]_\�]_^-��x=W � � C@C59�:2��
 GJ@'Z�K�� K�M^TVS��.\6D�B/B S L �
\wk�]_x|twx=]_^4X�W��¡Z(tw\w� ��x=W	e��_XRkrXmkfX�]BefX�]_gRXRk�kf\�]_gRX GJ@'Z�K�\wk�]_x(®��.Z4Wf[�XR���&Z4]_�"
 \CD�B/B/S�L �0¢QXRgRx_��XRk�e��_X
¢QXRkremp�q�smsNU���] e��_X.WYXRk�`_twefk�®�\we����_\w^=�_X�W�Z(gRg�`QWfZ�gR£���Z(twt x�� e��_X.��X�Z4]_\�]_^4k ��x=W�\j]_kre�Wf`Q��X�]Befk�®	X�WYX
twX�Z4Wf]_XR�;¢QX���x=WYX�e��_X���X�Z4]_\�]_^ ��x=W � :E<�
!9.®�Z(k�tuX�ZBWf]_XR����e��_`_k�Z��4x4\w�Q\�]_^@e��_X%X�WfWYx=WRU�p��_\uk�\wk��&`_X�efx
e��_X.Z4Wf¢_\we�WrZ4WY£dgR�_x4\wgRXRk��NZ(�QX�®0�_X�]��.Z4]B£ 
�����" �  ��! "/$ &'$ (2�	bQZ(\�WYk��QZ��4X%X��}`QZ�t gRx¡�BX�WfZ(^4X�Z4]_��\uk
�Q\wkfg�`_kfkfXR� �±`QWYe��_X�W	\�] � `_e�`QW X�® x_Wf[&U

p��_X�WYXa\wk@Z kf\��.b_twXd®�Z�£ierx ZB��XRtw\ux_WfZ(efX@e��_X@X�)�XRgRe�x����NZ4[4\�]_^y¢QZ�� g �_x4\wgRXRk.\�] ef\wX�¯°¢QWYX�Z4[B\j]_^
kf\we�`QZ(er\ux_]_k�U ¬&x=W%X�Z(gR� e�WfZ(\�]_\�]_^;kf\wvRXa� x=W%X�Z(gR� x��0e��_X@e��QWYXRX@k�b_tw\wefk��,e��QWYXRX@e�W \jZ�tukN® X�W XdWf`Q] e��QZ(e
bQX�Wr��`_erXR�;e��_X�\�]QbQ`_em\�]��Q\`)�X�WYX�]4e�®�Z�£_k�Um� Z�g � x��	e��_X�e��QWYXRX�e�WY\�Z(twk��NZ(�QX��Q\�)�X�WYX�]Be��QXRgR\wkf\wx=]_k�\�]
ef\wX�¯°¢QWYX�Z4[B\�]_^.kf\we�`QZ(er\ux_]_k��QWYXRk�`_twef\�]_^.\�].e��QWYXRX0�Q\`)�X�WYX�]Be	tuX�ZBWf]_XR�@twXRª=\wgRx=]_k�U	p��_X�e�WY\�Z(t�e��QZ(e W XRe�`QWf]_XR�
e��_X�k��.Z(twtwXRkfe	twXRª=\wgRx=]|®�Z(k e��_X0x=]_X�gR�_x4kfX�].Z(k	e��_X�x=`_e�bQ`_e3� x_WCe��QZ(e e�WfZ(\�]_\�]_^�kr\uvRX4U	p��_X0W XRk�`_twefk�Z4WYX
k��_x(®0] \�];¬ \w^=`QW Xa�QU.p��_X@Z(gRg�`QWfZ(gR£�Z(e �=%4©.XRªQZ4�.b_twXRkO��x=W�e��_XRkfX.e�WY\�Z(twkm®�Z(km¤4�QU`% � ��Z4]�x_¢4�_\wx=`_k
\��.bQWYx(�4X���X�]Be�x(�4X�W,e��_Xm¤�ÎBU � � Z(gRg�`QWfZ(gR£ 
 Z(e�¤�%4©%XRª}ZB�.b_twXRkN��x7� e��_X ��W kfe�kfXRe�x7� WYXRk�`_twefk�U

��kfXRgRx_]_�@�Q\��|g�`_tueY£�� Z�gRXR��¢B£.e��_X�kf£_kfefX���®�Z(k,e��QZ(e,x=]_X0x7�*e��_X�Z(kfk�`Q�.b_er\ux_]_k \we��.Z4[�XRk Z4¢´x=`_e
e��_X;�&Z�e�Z;\wk �=\wx4t�Z(efXR� \j] e��_\wkdgRx_WfbQ`_k�U �0Z4�8XRtu£�� \j] kfx=��X�g�Z(kfXRk �0e��_Xy��X�Z4]_\�]_^�x7�8Z ®	x=WY� \uk
WYX�b´X�Z(efXR�;��`_tuer\jb_twX.er\j�8XRk�\j] e��_X.WYX�bQW XRkfX�]4e�Z(ef\wx=]@x7� e��_XmkfX�]BefX�]_gRX�\�]�®0�_\wgR�de��QZ(e0®	x=W �dZ4bQbQX�Z4W k��
�_\uxBtjZ�ef\�]_^�e��_X kf\wª_e��mZ�kfk�`Q�.b_ef\wx=] x���c_XRgRef\wx=]��QU�¬&x=W�XRªQZ4�.b_twX��Be��_X kfX�]BefX�]_gRXO!�p��_X ®	x=�NZ4]���x(�4XR��U$#
\wk�WYX�bQWYXRkfX�]BefXR�aZ(k 
.T�K�LWD=@'Z	� D�A6K � 
 TVS L;Z�>�@ � Z�S ��� P�S�B/D�Y.S ��D�A6S��[D����6Y K �	�`TVD�K � 
.T'S�L^Z >=@��JZ S���� P S B D=Y S�� D ACS��[D����6Y.K � ���
kf\�]_gRX;\��.b_tw\wgR\weftw£����#< C � >�\ukd¢´x4e�� e��_X;Z(^4X�]Be@Z4]_��e��_XibQZ(er\uX�]Be@x��me��_X;Z(gRer\ux_]�U p��_XdkrX�]4efX�]_gRXRk
�_\uxBtjZ�ef\�]_^ye��_\wk@Z(kfk�`Q�Nb_ef\wx=] ®	X�WYXdWYX��8x¡�BXR� �±WYx=�¦e��_X@gRx=WfbQ`_k@Z4]_� e��_Xdkr£=kferX��¦e�WfZ(\�]_XR� x=] e��_X
WYXRk�`_twef\�]_^.gRx_WfbQ`_k�U p��_X�WYXRk�`_twefk �6� x_W e��QWYXRX�e�WY\�Z(twk��QZ4WYX�k��_x(®0].\�]|¬ \w^=`QWYX��QU p��_XmWYXRk�`_tuer\j]_^Ng�`QWY�4X�\uk
]_x4e	Z(k k���x_x4e��.Z�k e��_X0bQWYXR�_\wx=`_k	x=]_X��=¢Q`_e,e��_X0Z��4X�WfZ(^BX Z�gRg�`QWfZ(gR£.Z(e���%4© XRª}ZB�.b_twXRk \wk�¤4¤ � �(�4X�W k�`_k
¤4�QU`% � ��x=W�efXRkre8`_kr\j]_^ e��_Xd¢QXRkfeNx���e��QWYXRX@e�WY\�Z(twk�U p��_X�WYX���x=WYX���\���Z�tut	x���e��_XdZ(krk�`Q�.b_ef\wx=]_k�x���e��_X
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Training Examples

¬ \w^=`QWYX��'_C�0gRg�`QWrZ(gR£@x�� q�X�Z4Wf]_XR��q�XRª=\wgRx=] ®�\we��@h;`_twef\�b_twX.p*WY\�Z(twk

kf£_kfefX��«Z4W X8�8XRe���ZB];Z(t���x4kfe�bQX�WW� XRgRe%tuXRª_\wgRx=] g�Z4]�¢QX.twX�Z4Wf]_XR� ®�\we�� X�]_x=`_^=��e�WrZ(\�]_\j]_^ XRª}ZB�.b_twXRk�U
p��_X ��XR® W X��.Z(\�]_\�]_^aX�WfW x=WYk�Z4WYXmZ(^_Z(\�]|�&`_Xmefx.er\uX�¯°¢QW X�Z4[4\�]_^|�Q\`�ag�`_twef\wXRk�U

��XRª_e�� e��_XdtwXRª=\wgRx=]_ka� W x=�¦e��_X ��WYkfe.kfXRe|x���efXRkfefk@Z4¢´x¡�BX@® X�W Xi`_kfXR� efx Z�kfkf\wkfe -�/�1~2B2 \�] \wefk
twX�Z4Wf]_\�]_^dbQWYx_gRXRkfk�U��0km��X�]Bef\wx=]_XR��\�]�c_XRgRef\wx=]�n'� -0/�1~242 g�Z4] twX�Z4Wf] efx�bQZBWYkfXmkrX�]4efX�]_gRXRk�\�]Befx|g�Z(kfX
WYx4twX.WYX�bQWYXRkrX�]4e�Z�ef\wx=]_k�®0�_X�] ^4\w�4X�]�e��_X.bQWYx_bQX�W�¢QZ(gR[4^_WYx=`Q]_�;[=]_x(®�twXR�Q^4X.Z4]_��e�WrZ(\�]_\j]_^ XRª}ZB�.b_twXRk�U
p��_XmbQZ4W kf\�]_^/� WrZ4��XR®	x=Wf[.`_krXR�d\wk0Z�k��_\`��eY¯°WYXR�&`_gRX�bQZ4WYkfX�WRU�­G\we��|e��_X�x=WY\w^4\�]QZ(t�h ( � gRx=WfbQ`_k �Qe��_X
k��_\`��e�x=bQX�WfZ�ef\wx=]�k�b´XRgR\ �&XR� Z|k��_\`��e�x�� X�Z(gR� ®	x=WY�derx=[(X�] �Q\�WYXRgReftw£�x=]4erxae��_X.bQZ4W kfX�kfe�Z(gR[ �±WYx=� e��_X
\�]QbQ`_emkfe�Z(g [�U��±]�e��_X|]_XR® WYX�bQWYXRkrX�]4e�Z�ef\wx=]���Z(kmZ|®	x=WY��efx=[�X�]d\wk%k��_\`� efXR� x�) e��_X�\�]QbQ`_e�kfe�Z�g [���\wefk
��X�Z4]_\�]_^a��`_kfe	¢QX�k��_\`��efXR�@x=]Befxme��_XmbQZ4WYkfX�kfe�Z(gR[�U ��].e��_XmbQZ(kfe��Be��_XRkfX�k��_\`��e x_bQX�WfZ(er\ux_]_k �QZ��@efx�¢´X
^4X�]_X�WfZ�efXR�;¢4£;�QZ4]_��U.��]�e��_\wk�kfe�`_�Q£���® X.`_kfXNe��_X.twXRª=\wgRx=]_k%twX�Z4Wf]_XR� ¢4£ � � 2��_1 � Z�k�e��_Xa¢QZ(kf\wk�x��
k��_\`��e0x=b´X�WfZ(efx_WYk	\j]QbQ`_e�Z(k0¢QZ�g [B^=WYx=`Q]_�d[_]_x(®�twXR�Q^4Xmerx -�/�13242 U

��]|e��_X�g�Z(kfX�x�� -0/�1~242 �=®	X�gRx=`_tw�d�Qx.��x=W X0e��QZB] �f`_kfe	XRª}ZB��\�]_X�e��_X�bQZBWYkfX�WYk	twX�Z4Wf]_XR��U	�±]_kferX�Z(���
e��_XR\�W�^BX�]_X�WfZ(tw\wv�Z(ef\wx=];Z(gRg�`QWrZ(gR£�® Z�k0efXRkrefXR��Um�U��efX�W�e�WfZ(\�]_\�]_^ -�/�13242 x=];Z|k�`Q¢_krXRe�x�� e��_X�gRx=WrbQ`_k��
]_x(�4XRt_kfX�]4erX�]_gRXRk ®	X�WYX	^4\w�4X�]%efx�e��_X�twX�Z4Wf]_XR�abQZBWYkfX�WYkCefx��QXRefX�Wf�8\j]_X�®0�_XRe��_X�WCe��_XR£%gRx=`_tw�a¢QX0bQZBWYkfXR�
gRx=WfW XRgReftw£4U���k�®�\we��@e��_X%twXRª=\wgRx=]���e°®	x.eY£QbQXRk�x�� X�WfWYx_WYk�g�Z4] x_gRg�`QW�_�Z4]@\�]_gRx=WrWYXRgRemZ4]QZ(tw£_kf\wk�g�Z4]d¢´X
^4X�]_X�WfZ�efXR��� x=W�Z�gRx=WrWYXRgRe.Z4]QZ(tw£=kr\ukNg�Z4] � Z�\ut	efx;¢´Xd^4X�]_X�WfZ�efXR��Uyp��_X@\�]BefX�WYkfXRgRer\ux_] Z(gRg�`QWfZ(gR£ g�Z4]
¢QX@��X�Z(k�`QWYXR�;\�]�efX�Wf�8kmx��	XR\ue��_X�Wme��_XabQZ4WYef\�Z(t x_W�XRª}Z(gRe%gRx=WfWYXRgRe�]_XRkfkmx��	e��_XabQWYx_�&`_gRXR� Z4]QZ(tw£=krXRk��
®0�_X�WYX�e��_XmbQZ4WYef\�Z(t�gRx=WfW XRgRe�]_XRkfk�\wk�gRx=�NbQ`_efXR�d\�]|e��_X�k�ZB��Xm�.Z4]Q]_X�W�Z�k e��_XmbQZ4WYef\�Z(t�gRx_WfWYXRgRe�]_XRkfk	x��
®	x=WY�d��X�ZB]_\j]_^BkmZ4¢Qx(�4X4U���]@e��_X%x=WY\w^4\�]QZ(t -0/�13242 efXRkfefk��´e��_XmXRªQZ(gRe�gRx=WfWYXRgRe�]_XRkrk0®�Z(k0`_krXR��U���^=Z(\�]��
\�]4erX�WYkfXRgRef\wx=].Z�gRg�`QWfZ(gR£�\wkH
 6 ��� � 6 ��� ���4n'�R®��_X�WYX 6 \wk e��_X0]=`Q��¢´X�WCx��*bQWYx=�&`_gRXR�|Z4]QZ(tw£=krXRk ®0�_\wgR�
®	X�WYX�gRx=WrWYXRgRe���� \wk e��_X0]=`Q��¢´X�W x����Q\wkfef\�]_gRe�Z4]QZ(tw£_kfXRk bQWYx_�&`_gRXR���&Z4]_����\wk,e��_X0]_`Q��¢´X�W,x���gRx=WrWYXRgRe
Z4]QZ(tw£_kfXRk�U

¬ \w^=`QW X�¤%k��_x(®�k	e��_X�WYXRk�`_twef\�]_^aZ(gRg�`QWrZ(gR\wXRk�®�\we��@`QbNefx ��%4©�e�WfZ(\�]_\�]_^.XRª}ZB�.b_twXRk�U p��_X0efx_bQ��x4kfe
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Training Examples

¬ \w^=`QWYX��'_C�0gRg�`QWrZ(gR£@x�� e��_Xmq�X�Z4Wf]_XR��q�XRª_\ugRx_]d®�\ue��|e��_Xm� Z(kr\uX�W�²	x=WrbQ`_k

g�`QWY�4X@k��_x¡®�k.e��_XdZ(gRg�`QWfZ�gR\uXRk|x���e��_XdbQZ4WYkrX�WYk.®0�_X�] e�WrZ(\�]_XR�GZ4]_� efXRkrefXR� x=] e��_X x=WY\w^4\�]QZ(t�h (
� gRx=WrbQ`_k�U@p��_X�]_XRª_emg�`QW �4X.k��_x(®�k%e��_XaWYXRk�`_twefk�®0�_X�] e�WfZ(\�]_XR� Z4]_�;efXRkferXR�;x=] e��_Xa��x_�Q\ �&XR�yh
( � gRx=WfbQ`_k��CZ4]_��^4\w�4X�] e��_X�gRx=WfWYXRgRe�twXRª_\ugRx_];Z(km¢QZ(gR[4^_WYx=`Q]_�;[=]_x(®�twXR�Q^4X4U ¬ \j]QZ�tutw£��Ce��_X.¢QxBefefx=�
g�`QWY�4X�k��_x(®�k�e��_X.Z(gRg�`QWfZ�gR£@x=] e��_X.��x=�Q\ �&XR�;h ( � gRx=WrbQ`_k�®0�_X�] ^4\w�4X�] e��_X�tuXRª_\wgRx=]_kmtwX�Z4Wr]_XR�
¢B£ ��� 2��=1�� Z(k�¢QZ(gR[4^=W x=`Q]_�y[_]_x¡®�tuXR�Q^BX4U -�/�13242 ®0�_X�] Wf`Q]�®�\we�� e��_X.x=W \u^B\j]QZ�t h ( � gRx_WfbQ`_k
x=¢_e�Z�\j]_XR� ¤4�QU T � Z(gRg�`QWfZ�gR£ Z�e ��%B©|XRª}Z4�Nb_tuXRk ��®0�_\wtwX -�/�13242 ®�\we���e��_X|��x=�Q\ �&XR�;h ( � gRx_WfbQ`_k
�QZ(����x_WYXa�Q\`�ag�`_tweY£4U �J�mbQWYx(�=\w�QXR� ®�\we�� Z gRx=WrWYXRgRe�tuXRª_\wgRx=]��	\we.x=¢_e�Z�\j]_XR��¤BnQU�Î � Z(gRg�`QWfZ(gR£��	Z4]_�
®0�_X�] bQWYx(�=\w�QXR� ®�\we�� e��_XdbQZ4WYef\�Z(twtw£ gRx=WfW XRgRe�twXRª_\wgRx=] tuX�ZBWf]_XR�G¢B£ ��� 2��=1�� ��\ue|x=¢_e�Z�\j]_XR���B�QU � �
Z(gRg�`QWfZ�gR£4U

p��_XdZ4¢Qx(�4X@WYXRk�`_twefk|®	X�WYXax_] bQZ4WYkfX�WYkNe�WfZ(\�]_XR� ®�\we�� `Qb efx ��%4© XRª}ZB�.b_twXRk�U�p�x;kfXRX@\`� �8x=WYX
e�WfZ�\j]_\�]_^�XRªQZ4�.b_twXRk gRx=`_tw�a�_XRt�b -�/�1~2B2 �¡]_XR® k�b_tu\wefk,®	X�WYX �.Z��QX ®�\we���`Qb%efx�¤�%4©	e�WrZ(\�]_\j]_^%XRª}ZB�.b_twXRk�U
��]�e��_XRkfX e�WY\�Z(twk�� -�/�1~2B2 WYX�Z(gR�_XR��¤�%´U � � ^BX�]_X�WfZ(tw\wv�Z(ef\wx=]�Z(gRg�`QWfZ(gR£�Z ��efX�W�e�WrZ(\�]_\j]_^�x=]�¤�%B©	XRª}ZB�.b_twXRk��
®0�_X�] `_kf\�]_^;e��_XatwXRª_\ugRx_]_katwX�Z4Wf]_XR��¢4£#� � 2��_1 � Z(k.¢QZ(gR[B^=WYx=`Q]_� [=]_x(®�twXR�Q^4X4U ­ �_X�] `_kf\�]_^;e��_X
gRx=WfW XRgRe�twXRª=\wgRx=]_k���Z4]@Z(gRg�`QWrZ(gR£ax7��¤ �´U � � ®�Z(k�WYX�Z(gR�_XR��U

��]|Z(twefX�Wf]QZ(efX�®�Z�£�efx.��X�Z(k�`QW X�e��_X�Z�gRg�`QWfZ(gR£|x��*e��_XmbQWYx_�&`_gRXR�dZ4]QZ(tw£_kfXRk�\wk�efx.WYXR®�Z4W ��bQZ4W kfXRk
e��QZ(e.Z4W XdbQZ4WYef\�Z(twtw£ gRx=WfWYXRgRe � \�] Z(�Q�Q\wef\wx=] efx�e��_x4krX@e��QZ(e.Z4WYX@gRx=�Nb_tuXRerXRtu£ gRx_WfWYXRgRe�U p��_X�bQZ4WYef\�Z(t
gRx=WfW XRgRe�]_XRkfk�x���Z(twt bQWYx=�&`_gRXR� bQZ4WYkfXRk%® Z�k���X�Z�k�`QWYXR��\�]�e��_X.k�ZB��X�® Z�£@e��QZ�e�bQZ4W ef\�Z(t gRx=WfWYXRgRe�]_XRkfk
��x=W�twX�Z4Wf]_XR� ® x_WY����X�Z4]_\�]_^4k|®�Z(ka��X�Z(k�`QWYXR��U ��^=Z(\�]��	e��_X@\�]4erX�WYkfXRgRef\wx=]�Z(gRg�`QWfZ�gR£y\wk@WYX�bQx=W efXR���
®0�_X�WYX 6 \wk.WYX�b_t�Z(gRXR� ¢4£ 4 �Ce��_X@bQZ4WYef\�Z(t gRx=WrWYXRgRe�]_XRkfk%kfgRx=WYX/��x=W e��_XabQWYx_�&`_gRXR� ZB]QZ(tw£=kfXRk�Ua�U��efX�W
e�WfZ�\j]_\�]_^|x=]|¤�%4©%XRª}ZB�.b_twXRk��&e��_X�\j]BefX�WYkrXRgRef\wx=]@Z(gRg�`QWfZ(gR£|x�� -0/�13242 ®��_X�]@`_kf\�]_^ae��_\wk0�8X�Z(k�`QWYX�®�Z(k
¤ �QU � � ®0�_X�] `_kf\�]_^ie��_X.twXRª=\wgRx=]_k.twX�Z4Wr]_XR� ¢B£ � � 2��_1 � Z(k�¢QZ�g [B^=WYx=`Q]_� [=]_x(®�twXR�Q^4X�� Z4]_�y¤B�QU�Î �
®0�_X�] `_kf\�]_^ae��_X�gRx_WfWYXRgRe�twXRª_\ugRx_]�U

¬�x=W e��_X�]_XRª_e efXRkre��_® X��QZ(�ae��_X���x_�Q\ �&XR�@h ( � gRx_WfbQ`_k	e�WfZ4]_kft�Z(erXR�.\�]4efx/5=ZBbQZ4]_XRkfX��QZ4]_�@WfZ4]
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Training Examples

OrigMK+CHILL
CorrLex+CHILL

WOLFIE+CHILL

¬ \w^=`QW Xm¤'_ �	XRk�`_twefk�®�\we�� � /�1~242

��� 2��_1�� `_kf\�]_^.e��_\uk	gRx=WrbQ`_k Z�k e�WfZ(\�]_\�]_^�\�]QbQ`_e�U,��^=Z(\�]��_e��QWYXRX�e�WY\�Z(twk	® X�W X�Wf`Q]��QZ4]_�|e��_X�Z��4X�WfZ(^4XR�
WYXRk�`_twefk@Z4WYX k��_x(®0] \�] ¬ \u^_`QWYX Î�©´UGp��_X ef\wX�¯°¢QWYX�Z4[B\�]_^�bQWYx=¢_twX���k@X�]_gRx=`Q]BefX�WYXR� ® X�W Xdkf\���\wt�Z4W|efx
e��_x4krXax���e��_X@� ]_^Btu\wk�� gRx_WfbQ`_k�U ­G\we�� e��_\wk�e�Z(k�[�� �_x(® XR�BX�W��Ce��_XaerXRg �Q]_\.�Q`_X@x��0Wf`Q]Q]_\�]_^y��`_tuer\jb_twX
e�WY\�Z(twk Z4]_�|b_\ugR[B\j]_^%e��_X�k��NZ(twtuXRkre tuXRª_\wgRx=]|WYXRk�`_twefXR�.\�]�twXRª_\ugRx_]_k ®�\ue��m®	x=W kfX�Z(gRg�`QWfZ(gR£4UC¬�`_e�`QWYX	® x_Wf[
®�\wtwt Z�efefX��.b_e	efx.�QXRerX�Wf��\�]_Xm®0�B£|e��_\wk0x_gRg�`QWfWYXR�@®�\we��a5=Z4bQZ4]_XRkrX�¢Q`_e0]_x4e�� ]_^4tw\wk���U

­ X8Z�tukrx�WfZB] -�/�13242 x=] e��_\wk�gRx=WfbQ`_k���Z�^=Z(\�]�`_kf\�]_^de��_X�twX�Z4Wf]_XR�;twXRª_\wgRx=]_k�Z(k�\�]QbQ`_e%efx -�/�13242
®�\we���e��_X�WYXRk�`_tuerk k��_x(®0]�\�]N¬ \w^=`QWYX�ÎsÎBU*p��_X�\�]4efX�W kfXRgRef\wx=]|Z(gRg�`QWfZ(gR£.`_kf\�]_^me��_X�bQZ4W ef\�Z(tQgRx=WfWYXRgRe�]_XRkfk
��X�Z(k�`QWYX�®�Z(k `_krXR���_X�WYX4UC­�\we��Ne��_X�gRx=WfW XRgRe twXRª=\wgRx=]�� -0/�13242 W X�Z(g �_XR�|Z4]aZ�gRg�`QWfZ(gR£�x��*�4�QU n � �4Z4]_�
WYX�Z(gR�_XR�a�(T�U � � Z(gRg�`QWfZ�gR£�®��_X�].`_kf\�]_^�e��_X�twXRª=\wgRx=]_k	twX�Z4Wf]_XR�@¢B£ -�/�13242 U p��_\wk	e�Z(k�[ ® Z�k x=¢4�_\wx=`_kftw£
��x=W X��Q\`�ag�`_twe � x=W -0/�1~242 e��QZ4] tuX�ZBWf]_\�]_^defxdbQZ4W kfX��,]_^4tw\uk��;kfX�]BefX�]_gRXRk���¢Q`_em�8\u^_�4em¢´X.\��.bQWYx(�4XR�
®�\we�� ��x=WYX�e�WfZ(\�]_\�]_^&U

��XRª_e��_® XmZBbQbQX�]_�QXR��e��_X45=Z4bQZB]_XRkfX�Z4]_�d�,]_^4tw\wk��@�4X�W kf\wx=]_k�x�� e��_Xm��x_�Q\ �&XR�ih ( �/�&ZB]_�dWfZ4]
e��_X.k�Z4��X�XRª}b´X�WY\���X�]Befkmx=] e��_\wkmgRx=��¢_\�]_XR�;gRx=WfbQ`_k�U.V £�gRx=��¢_\�]_\�]_^de��_XNe°®	x|gRx=Wfb´x=WfZ'��¢_\wtw\�]_^=`QZ(t
twX�Z4Wf]_\�]_^;\wk.kf\���`_t�Z(efXR��U���twkfx2� e��_\wk.\�]_g�WYX�Z�kfXRk.e��_X@Z4��x=`Q]Be�x���kf£Q]_x=]4£Q�%£;e��QZ(e%e��_X|kf£=krefX��¦�QZ(k
efx@�QZ4]_�QtwX4Ump��_X.WYXRk�`_twefk ��x=W�twXRª=\wgRx=];Z�gRg�`QWfZ(gR£iZBWYXmk��_x(®0] \�]�¬ \w^=`QWYX\Î�nQU��]��efX�WSÎ�¤4©4©NXRª}ZB�.b_twXRk��
e��_XaZ��4X�WrZ(^4X�Z�gRg�`QWfZ(gR£�®�Z(km�(T � U.p��_XRkfXaZ4WYXNe��_XaWYXRk�`_twefk%x�� erXRkfefkmWf`Q];¢´X�� x_WYX.e��_X.er\uX|¢QWYX�Z4[B\j]_^
��X�Z(k�`QWYX0erx�XRtw\���\�]QZ(efX�Z4��¢_\w^=`_\we°£N® Z�k \��.b_twX���X�]BefXR��U	��x(®	XR�4X�W��B®0�_X�]|e��_X�efXRkfefk	®	X�WYX0Wr`Q]@Z(^=Z(\�]
Z ��efX�W,\��.b_twX���X�]4er\j]_^|e��_\wk���X�Z(k�`QWYX��QZ%kftw\w^=�Be��&WYx=b|\�]@Z(gRg�`QWfZ�gR£�WYXRk�`_tuerXR��U ��^=Z(\�]��&��x_WYX0erXRkfef\�]_^�\uk
]_XRXR�QXR����¢Q`_e�efx.^4XRe�e��_Xm¢QXRkfe�bQx4kfkr\j¢_twX.WYXRk�`_twefkU��x=W,e��_X -0/�13242 erXRkfefk0¢´XRtux(®��´e��_XRkfXmkrtu\w^=�Beftw£d¢QXRerefX�W
twXRª=\wgRx=]_k�®	X�WYXm`_krXR��U

¬�x=WNe��_X;¢_\utw\�]_^=`QZ(t�gRx=WrbQ`_k���® X�x=]_tw£ WfZ4] -�/�1~2B2 Z(e�Î�©4©4© Z4]_�ÆÎ�¤4©B©;XRªQZ4�.b_twXRk���Z4]_��x=]_tw£
eY®	x@e�WY\�Z(twka]_x4e%e��QWYXRX��C�&`_X@efxde��_X�Z4�8x=`Q]4e%x���ef\���X|\ue�e�ZB[(XRkmefx twX�Z4Wf] bQZ4WYkrX�WYk4��x=W�e��_\uk�gRx=WrbQ`_k�U
p��_X.Z��4X�WfZ(^BX�Z(gRg�`QWfZ�gR\uXRk � x_W�e��QW XRX.e�WY\�Z(twk���`_kf\�]_^ e��_X.bQZ4WYef\�Z(tCgRx=WfWYXRgRe�]_XRkfkm��X�Z(k�`QW X���®	X�WYX��B�QU � �
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Training Examples

¬ \w^=`QW XµÎ�©'_ ��gRg�`QWfZ(gR£|x�� e��_Xmq�X�Z4Wf]_XR��q�XRª_\ugRx_]-��x=W,e��_XO5=Z4bQZ4]_XRkfX�h ( �
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Training Examples

CorrLex+CHILL
WOLFIE+CHILL

¬ \w^=`QWYX?ÎsÎ�_ 5=Z4bQZB]_XRkfX��	XRk�`_tuerk0®�\we�� � /�1~2B2
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Training Examples

¬ \w^=`QWYX?Î�n'_C��gRg�`QWfZ(gR£@x��*e��_X�q�X�Z4Wr]_XR�iq�XRª_\wgRx=] ��x=W	e��_X�h�\wª_XR�i²	x=WrbQ`_k

��x=WµÎ�©B©4©|XRª}ZB�.b_twXRk8ZB]_�y�4¤QU�% � � x=W­Î�¤4©4©|XRªQZ4�.b_twXRk�U|­ �_X�] ^4\w�4X�];e��_X.gRx=WfWYXRgRe%twXRª=\wgRx=]�� -�/�13242
x=¢_e�Z�\j]_XR��ZB] Z(gRg�`QWfZ(gR£;x7� ¤(T�U © � Z�e�Î�¤4©4©@e�WfZ(\�]_\�]_^;XRª}ZB�.b_twXRk�U ��e.\wk.\�]BefX�WYXRkfef\�]_^;erx ]_xBefX@e��QZ(e
e��_XRkfXmZ�gRg�`QWfZ(gR\wXRk0Z4WYX��_\w^=�_X�W	e��QZB].e��QZ�e x7��e��_X45=Z4bQZ4]_XRkfX�gRx_WfbQ`_k�Z(twx=]_X��&¢Q`_e	twx¡®	X�W,e��QZ4]Ne��_x4krX0x��
e��_Xm�,]_^4tw\uk��dgRx_WfbQ`_k0Z(twx=]_X4U

²��_\utw�&WYX�] WfZ(\wkfXR�@\�]@��`_twef\wtu\�]_^=`QZ�t �_x=��XRk��.Z�£.X�]_gRx=`Q]BefX�W/!fgRx_�QXm��\wª_XR�'#.kfX�]BefX�]_gRXRk��Q\�]|®0�_\wgR�
ZNkfX�]4erX�]_gRXa�QZ(k�e��_X�kf£}]Be�Z(ª@x7� x=]_X�x�� e��_X�t�Z4]_^=`QZ(^4XRk ��¢Q`_e�tuXRª_\wg�Z(t X�]Be�WY\wXRk � W x=� x_]_X�x_W0��x_WYXmx��
e��_X%tjZB]_^=`QZ(^4XRk�U�p�x|XRªQb_tux_WYX�e��_Xmg�Z4bQZB¢_\utw\weY£dx�� -�/�13242 erx��QZ4]_�QtwX�e��_\wkmbQ�_X�]_x=��X�]QZ*��ZNefXRkfe�kfXRe�x��
!fgRx_�QXa��\wª_XR�'#ikrX�]4efX�]_gRXRk%®�Z(k�g�WYX�Z(efXR��U|� Z(gR� efXRkfe%kfX�]4erX�]_gRXabQx4krkf\�¢_tu£ gRx=]4e�Z(\�]_XR� ¢´x4e��;�,]_^4tw\uk��
Z4]_� 5=Z4bQZ4]_XRkfX�®	x=WY�Qk�UGp��_X�� ]_^4tw\wk���krX�]4efX�]_gRXRk|e��QZ(eN® x_`_tu� �QZ��4Xd¢´XRX�]�\�] e��_X efXRkfe|kfXRe.®	X�WYX
gR�QZ4]_^4XR��kfx|e��QZ(e�X�Z(g � ®	x=WY���QZ(�;Za�B© � gR�QZ4]_gRX.x7� ¢QXR\�]_^iWYX�b_t�Z(gRXR� ¢4£dZ 5=ZBbQZ4]_XRkfX�®	x=WY��U�p��_X
kf£_kfefX�� ®�Z(k�e�WfZ(\�]_XR�iZ�k0¢QX���x=WYX���®�\we��|e��_X%x=`_e�bQ`_e�x�� ��� 2��_1�� Z�k�\wefk�twXRª=\wgRx=]���x_]d¢QxBe�� 5=Z4bQZ4]_XRkrX
Z4]_�a�,]_^4tw\wk��.krX�]4efX�]_gRXRk�U p��_X0WYXRk�`_twefk � x=WCeY®	x�e�WY\�Z(twk	Z4WYX	k��_x(®0]%\�].¬ \w^=`QWYXSÎ��QU -�/�13242 �QZ(��e�W x=`Q¢_twX
^4X�]_X�WfZ�tu\wvR\�]_^d®	XRtwtCefxae��_\uk�gRx_WfbQ`_k���®�\we���Za�.Z�ª=\���`Q� Z�gRg�`QWfZ(gR£@x=] x=]_X�x�� e��_Xme�WY\�Z(twk�x�� � � � U	�
��x=W X0Z(gRg�`QWfZ(erXRtu£NtuX�ZBWf]_XR�@twXRª=\wgRx=]|k��_x_`_tu�@�_XRt�b��&Z4]_�@bQX�Wf�QZBb_k krx=��X�\j�NbQWYx(�4X���X�]Befk efx -0/�13242 Z4WYX
®�Z4WfWfZB]4efXR��U

p��_X�kfXRgRx=]_��gRx=WfbQ`_k0`_krXR�d\wkmZ4]@Z4WYer\ �&gR\�Z(twtw£;bQWYx_�&`_gRXR�dgRx=WfbQ`_k�¢QZ(kfXR� x=]|e��_X%h ( ��gRx=WrbQ`_k��
¢Q`_e	®�\we��@��`_g �|��x=W X�Z4��¢_\w^=`_\weY£4U �±]Ne��_\wk�gRx=WrbQ`_k��_e��_X�WYX�Z4WYX�Zmerx4e�Z(t�x���T4T2��%4©B©m`Q]_\.�}`_X�krX�]4efX�]_gRXRk
Z4]_�¼Î��4¤|`Q]_\.�}`_XN® x_WY�Qk���®�\we���Z4]�Z��4X�WfZ(^BX�x��ÉÎ4U �.��X�Z4]_\�]_^4k�bQX�W�®	x=WY��U��U� efX�W�e�WfZ(\�]_\�]_^@®�\we���`Qb
efx�ÎsÎ��o©4©4©�krX�]4efX�]_gRXRk �!� � 2��_1 � x=¢_e�Z(\�]_XR�dZ�bQZ4WYer\jZ�t�gRx=WfWYXRgRe�]_XRkfk�Z(gRg�`QWfZ(gR£|x���%4©QU ¤ � x=]|e��_X�®	x=WY�
��X�Z4]_\�]_^4k	bQWYXRkfX�]Be \�]me��_x4kfX	kfX�]BefX�]_gRXRk�U p��_X��.Z�\j]%X�WfW x=WYk �.Z(�QX	®	X�WYX,�&`_X��=Z(^=Z�\j]��Befx�bQx_x=WCg �_xB\ugRXRk
\�];er\uX�¯°¢QW X�Z4[4\�]_^�kf\we�`QZ(er\ux_]_k�U@�±] Z|tjZBWY^4X.gRx=WrbQ`_kmk�`_gR�yZ�k�e��_\wk�x_]_X��*bQx_x=W%gR�_x4\wgRXRkmg�Z4] Z )�XRgRe�e��_X
��X�Z4]_\�]_^4k twX�Z4Wr]_XR�/� x_W*�.ZB]4£�x4e��_X�WC® x_WY�Qk���g�Z4`_kf\�]_^�e��_X�Z(gRg�`QWfZ(gR£%efx�¢QX�XR�4X�]%twx(®	X�W�e��QZB]m\we ®	x=`_tw�
�QZ��4Xm¢QXRX�] \�]dZ�k��NZ(twtuX�W�gRx=WfbQ`_k�U

n�%



0

10

20

30

40

50

60

70

0 200 400 600 800 1000 1200 1400

P
er

ce
nt

 C
or

re
ct

Training Examples

WOLFIE+CHILL

¬ \w^=`QWYXµÎ��'_�hi\wª_XR�ic_X�]BefX�]_gRXRk�p�XRkfer\j]_^|�	XRk�`_twefk�®�\we�� � /�13242

c_XRgRx_]_���Q\�]|e��_\wk gRx_WfbQ`_k��Qe��_X�W X0®	X�WYX�kfx=��X�®	x=WY�Qk	®0�_x4krX���X�ZB]_\j]_^Bk�®	X�WYX0k�`Q¢_^=WfZ4bQ�_k	x��*xBe��_X�W
®	x=WY�Qk���g�Z4`_kf\�]_^��.Z4]B£�bQWYx=¢_twX���k�U � ��e��_X	eY®	x0®	x=W �Qk Z4bQb´X�Z4WC\�].Z�kfX�]BefX�]_gRX	efx4^4XRe��_X�W��(e��_X	g �_xB\ugRX	x��
®0�_\wgR�abQZ4W e x���e��_X�WYX�bQWYXRkfX�]Be�Z(ef\wx=]%efxm�NZ4Wf[mZ�k twX�Z4Wf]_XR�.\wk	`Q]_gRtuX�ZBWRU ¬&x_WCXRª}Z4�Nb_tuX��_\�]Ne��_X	kfX�]4erX�]_gRX
!�p��_XmZ��&`_tue��_\we0e��_Xm�.Z4]�U$#2�_®�\we��@W X�bQWYXRkfX�]Be�Z(ef\wx=]

 T
LQ>�TVS Y ��D�A6K � 
 TVS L;Z�>�@���D�A6S��[D����6Y K �	�`TVD�K � 
.T'S�L^Z >=@��JZ S����[B D=Y S�� D ACS��[D����6Y.K � ���
\`��e��_X;��X�ZB]_\j]_^ 
 TVS L;Z�>�@ � D�A6S��[D����6Y.K �a\wk@twX�Z4Wf]_XR� ��WYkre"��x=W � ��� 	 � �	e��_X;bQx=WYer\ux_]�x7��e��_X kfX�]4erX�]_gRX
efx;�.Z4Wr[iZ�k�twX�Z4Wr]_XR� \uk|`Q]_gRtuX�ZBW.¢QXReY®	XRX�] e��_X@Z(^4X�]Be�bQx_WYef\wx=] Z4]_� e��_X@bQZ(ef\wX�]4e|bQx=WYer\ux_]�U;c_x=��X
�_X�`QWY\wkfef\wgRk%® X�W Xm\��.b_twX���X�]BefXR�yerx��.ZB[(Xme��_X%gRx=WfWYXRgRe�gR�_x4\wgRX��*¢Q`_e��Q\u� ]_x4e�Z�tu®�Z�£_k0k�`_gRgRXRXR��U%��]_X
�_X�`QWY\wkfef\wga`_krXR�d®�Z(k�efx@�.Z4Wr[.e��_X��.Z(efgR�_\�]_^dWYX�bQWYXRkfX�]Be�Z(er\ux_]@®0�_\wgR�i�QZ��de��_X � XR®	XRkfe0`Q]Q�NZ(efgR�_\j]_^
gR�_\utw�&WYX�] x=W kf\�¢_tu\�]_^4km`Q]_�QX�W�e��_XmWYx_x4e�]_x_�QXmx�� e��_Xm��X�Z4]_\�]_^&U

��XRª_e��	e��_\wkdeY£QbQXdx7��®	x=WY� ® Z�kaXRtw\���\�]QZ(efXR����x_¢_e�Z(\�]_\�]_^�Z gRx=WfbQ`_k@x���Z4¢´x=`_eFÎ�%'� ©4©B©;`Q]_\.�}`_X
kfX�]BefX�]_gRXRk.Z4]_��Î����d`Q]_\.�}`_X|®	x=WY�Qk��CZ(^=Z(\�] ®�\we��;Z4] Z��BX�WfZ(^4X�x���Î4U �@�8X�Z4]_\�]_^4k.bQX�W%®	x=WY��U.�U��efX�W
e�WfZ�\j]_\�]_^ x=] x=]_tw£G�4©B©4©�kfX�]BefX�]_gRXRk���e��_X;bQZ4WYef\�Z(t�gRx_WfWYXRgRe�]_XRkfk@Z(gRg�`QWfZ�gR£�x��me��_X twX�Z4Wf]_XR��twXRª=\wgRx=]
gRtw\���¢´XR� efx �4©QU`% � U���¢B�=\wx=`_krtu£�����x=WYX@erXRkfef\�]_^ ]_XRXR�Qk|efxy¢´Xd�Qx=]_X \�] e��_\wk|�Qx=�.Z(\�]���¢Q`_e|e��_XRkfX
\�]_\wef\�Z(t W XRk�`_twefk�ZBWYX�X�]_gRx=`QWfZ(^B\j]_^�U

� � ��� �|�0
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p��_X�g�`QWfWYX�]Be	tuXRª_\wg�Z(t*Z(g��Q`_\wkf\wef\wx=]@kr£=kferX�� �QZ(k�¢QXRX�]|XR�(Z(t�`QZ(efXR�@x=]NeY®	x�Z4WYer\ �&gR\�Z(t�gRx=WrbQx=WfZ%Z4]_�|e°®	x
]QZ(e�`QWrZ(t&t�Z4]_^=`QZ�^4XRk�U ��x(® XR�BX�W��=Z�]_`Q��¢´X�W,x��*\��.bQWYx(�4X���X�]Befk�Z4]_�|XRª}b´X�WY\���X�]Befk�gRx=`_tw�d\�]_g�WYX�Z�kfX�\wefk
`_kfX��±`_t�]_XRkfk�Z(kmZNgRx=�.b´x=]_X�]Be�x�� ZF� `_twt ]QZ(e�`QWfZ(tCtjZB]_^=`QZ(^4X.`Q]_�QX�WYkfe�Z4]_�Q\�]_^dkf£_kfefX��@U%��`QW�b_tjZB]_kmefx
�QXR�4XRtwx=b e��_XRkrX.\��.bQWYx(�4X���X�]Befk.Z4WYX.x_`_eftw\j]_XR��¢´XRtwx¡®%Udh;Z4]B£�x���e��_Xa\��.bQW x¡�BX���X�]4erk��.Z�£;WYX��Q`_\jW X
gR�QZ4]_^4XRk�efx.kfXR�4X�WrZ(t*bQZ4WYerk0x�� e��_X%g�`QWfWYX�]Be�Z(tw^4x_WY\we��Q�@U���x¡®	XR�4X�W �QtwXRª=\wg�Z(t Z(g��Q`_\wkf\wef\wx=] ®�\wtwt kfef\wtwt ¢´X
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¬ \�WYkfe��,e��_X g�`QWfWYX�]Bea��XRe��_x_���Qx_XRk�]_xBea�QZ��4XdZ;k�Z(ef\wkQ�±Z(gRefx=WY£ ��XRe��_x_�G¢B£y®0�_\wgR� efxy�QZ4]_�QtwX�ef\wXRk
�&`QWY\�]_^ e��_X ^=WYXRXR�Q£ kfX�Z4W g ���	e��QZ�e.\wk���®0�_X�]��.ZB]4£ �Q\`)�X�W X�]4e 
���� "��  ��! "/$ &�$�(2��bQZ(\�WYk��QZ��4X e��_X
k�Z4�8XdbQX�WYgRX�]BeagRx(�4X�WrZ(^4X4Uy��] e��_\wk|gRx=�.��x_] kf\we�`QZ(ef\wx=]��,kfXRtwXRgRef\�]_^ e��_X@gRx=WfW XRgReabQZ(\�W.�_XRt�b_k@XRtw\j��¯
\�]QZ(efX \j]_gRx_WfWYXRgRe@��X�Z4]_\�]_^4k�� x=W%x4e��_X�W�®	x=WY�Qk.\�] e��_Xde�WfZ�\j]_\�]_^ kfXRe�U���]_X�bQx4krkf\�¢_\utw\weY£�\uk|efx;�QZ��4X
e��_X@kf£_kfefX��¦bQWYX���X�W�®	x=WY�QkNe��QZ(e.Z4bQbQX�ZBW�\�] k��_x=W efX�W%kfX�]4erX�]_gRXRk.x=] Z��4X�WfZ(^BX4UycQ�_x=WYerX�WmkrX�]4efX�]_gRXRk
®	x=`_tw�a�QZ��4X ��XR®	X�W ��X�Z4]_\�]_^4k,efxmgR�_x_x4kfX �±WYx=�-�(\�]_g�WYX�Z�kf\�]_^.e��_X�tw\�[(XRtw\��_x=x_�de��QZ�e e��_X0WY\w^=�Be ��X�ZB]_\j]_^
®	x=`_tw� ¢QX;gR�_x4kfX�]�U�¬�x=WNXRª}Z4�Nb_tuX���e��_X�kfX�]BefX�]_gRX0!�p��_X;�.ZB]�Z(efX4U # ®�\ue��GW X�bQWYXRkfX�]Be�Z(ef\wx=] 
 G @ �
ACS Z K���D�A6K � 
 TVS L;Z�>�@��JZ�S ���[B/D�Y.S ��D�ACS��:D ���CY.K ����Z(twtwx(®�k"�±Z4WO��XR®	X�W�gR�_x4\wgRXRk"��x=W�e��_X�bQx4krkf\�¢_tuX;��X�ZB]_\j]_^Bkax��
$Q�R9 Z4]_� Ii$�� e��QZ4]�e��_X�kfX�]4erX�]_gRX !�p��_X0�.Z4]�Z(efX�e��_X0bQZ(kfe�Z�®�\we���e��_X ��x=Wf[�U$# ­G\we��8X�]_x=`_^=�Nk��_x=WYe
kfX�]BefX�]_gRXRk�gRx=]4e�Z(\�]_\j]_^|e��_X�®	x=WY� I�$�� �&ZB]|\j]_\wef\�Z(t �8X�Z4]_\�]_^��.Z�£a¢´X�`Q]_\.�Q`_XRtu£ �QXRefX�Wf��\�]QZ4¢_twX4U

��]_x4e��_X�W%\��.bQWYx(�4X��8X�]4e.erxi\�]B�4XRkfef\w^=Z�efX@\wkaefx;b´X�W � x_Wf�MbQZ(\�WY®�\wkfX�p�q�s%s�k�x=] e��_X ��WYkre.twXR�4XRt
p�q�s%s�k	x=¢_e�Z�\j]_XR� �±WYx=� kfX�]BefX�]_gRXmbQZ(\�WYk�U p��_\uk���XRe��_x_���=kr\j�8\ut�Z4W efx � � 2�� �O�}�NZ�£|Z(twkfx.�_XRtjb ®�\we��
ef\wX�¯°¢QWYX�Z4[B\�]_^mkf\we�`QZ�ef\wx=]_k��4kr\j]_gRX�p�q�sms k x=¢_e�Z(\�]_XR�.\�]%e��_\wk �NZ4]Q]_X�W Z4WYX���x=W X tw\�[(XRtw£�efxm¢QX�Z�gRx=WrWYXRgRe
��X�Z4]_\�]_^�� x_W0Z�®	x=W ��U p��_X%\�]4e�`_\wef\wx=] � x=W ®0�4£|e��_\wk�\wk0krx.\wk�e��QZ(e�twX�Z4Wf]_\�]_^@x4e��_X�W	®	x=WY�d��X�Z4]_\�]_^4k
®	x=`_tw�y]_x@twx=]_^4X�W%¢QXa]_XRXR�QXR�;erxdWf`_twX.x=`_em��X�Z4]_\�]_^4k � ¢Q`_e�®	x=`_tw�y¢´XaWf`_twXR�;x=`_em¢B£�e��_X.��`_tuer\jb_twX
twXR�4XRtwk0x7��p�q�sms�k�U

� �+* � 4���� �������=�
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��XRª=e��´® X�®	x=`_tw�dtw\�[(Xmerx�XRªQb_twx=WYX%e��_XmbQx4krkf\�¢_\utw\weY£dx�� WYX���x(�_\�]_^.kfx=��X�x7�*e��_X�kf\��.b_tw\`� £_\�]_^iZ(krk�`Q�.bB¯
ef\wx=]_kabQW XR�=\wx=`_kftw£���X�]Bef\wx=]_XR��U ¬ \�WYkfe���kfx=��X@x���e��_X@^4X�]_X�WfZ(t�Z(krk�`Q�.b_ef\wx=]_k.x7��c_XRgRef\wx=]³Î|®�\wtwt0¢´X
WYXRt�Z(ª_XR��U0p��_X�Z(kfk�`Q�Nb_ef\wx=]@x�� ]_x@]_x4\wkfX�\uk�]_x4e0Z�tu®�Z�£_k��¡Z(tw\w�;®�\we�� WYXRk�b´XRgRe�efxaWYX�Z(t�gRx=WfbQx_WfZQU	��]_X
bQxBkfkf\�¢_\wtu\weY£/��x=WC�QZ4]_�Qtw\j]_^�]_x4\wkfX�\wk efx�Z(�Q�.Z0bQZBWfZ4��XRefX�W?��x=W�e��_X �8\j]_\���`Q� b´X�WYgRX�]Be x¡�BX�WYt�Z4b�Z(twtux(®	XR�
\�]@x=W �QX�W3� x_W�Z-
�� ��"��  ��! #"%$ &�$�(2� bQZ(\�W�efx.¢QXmx_`_e�bQ`_e0¢B£ae��_XmZ�tu^Bx=WY\we��Q�@U

p��_XdZ(kfk�`Q�.b_er\ux_] x�� ]_x WYX�� X�W X�]4ef\�Z(t�`Q]_gRX�WYe�Z(\�]Be°£ gRx_`_tu��¢QX�WYXRt�Z(ª=XR��¢4£ bQWYx(�_\u�Q\�]_^ ��`_tuer\jb_twX
bQxBkfkf\�¢_twXm��X�Z4]_\�]_^4k ��x=W�X�Z(g �8\j]QbQ`_e	kfX�]BefX�]_gRX��_Z(k \�]|c_\uk�[4\�]_� 
&Î�¤B¤4n��RU���]_X�Z(efefX��Nb_e efxm�QZ4]_�QtwX�e��_\wk
®	x=`_tw��¢´X0erxm\�]_g�WYX�Z(kfX�e��_X�bQZ4WrZ4��XRefX�W�®0�_\wg �N�QXRefX�Wf��\�]_XRk�e��_X�]_`Q��¢QX�W,x��*p�q�s%s�k erx�bQX�WW� x=Wr� ��x=W
X�Z(gR�|®	x=WY���_®0�_\wg � �.Z�£�Wr`_tuX%x=`_e�\��.b_t�Z4`_kf\�¢_twXa��X�ZB]_\j]_^Bk�U

p��_X e��_\�WY��^4X�]_X�WfZ�t=Z(kfk�`Q�Nb_ef\wx=]�e��QZ�e*\wk `_kfX�� `_t_efx�XRª}ZB��\�]_X \wkCe��QZ(eCx��&]_x�Z(gRgRXRkrk efx0¢QZ(gR[4^_WYx=`Q]_�
[_]_x¡®�tuXR�Q^BX ZB¢Qx=`_eC®	x=WY���8X�Z4]_\�]_^4k�U p��_X�WYX	\wk Z�t�Z4W ^4X�Z4��x=`Q]Be�x��&x=]B¯±tw\�]_X�\j]=��x=Wf�NZ(ef\wx=]mZB¢Qx=`_e ®	x=WY�
��X�Z4]_\�]_^4k �6� W x=� x=]B¯±tw\�]_Xm�Q\wgRef\wx=]QZ4W \uXRk�erx�gRx_]_gRX�b_e�`QZ(t �_\uX�WrZ4WYgR�_\uXRk�U p��_X�g�`QWrWYX�]4e�WYXRkfX�Z4WYgR�|®�Z(k�Z4]
Z(eferX��.b_eaerxykfXRX�®0�QZ�e@gRx=`_tw� ¢´X;�Qx=]_X�®�\we��_x=`_edZB]4£�¢QZ(g [B^=WYx_`Q]_�G[_]_x¡®�tuXR�Q^BX4U ��x(® XR�BX�W��	e��_X
kf£_kfefX�� k��_x=`_tw�d¢QX�ZB¢_tuX%efx�^=Z(\�]|XR�4X�] ��x=WYX�bQx(®	X�W�¢B£.XRª}b_twx4\wef\�]_^@k�`_gR�@WYXRkfx_`QWYgRXRk�U ¬�x=W,XRª}Z4�Nb_tuX��
e��_X|­;x=WY�2��XRe��&Z(e�Z4¢QZ�kfX 
 V XRgR[B®�\we��;XRe.Z(t�U:�ËÎ�¤4¤�Î�� gRx=`_tw��¢QXd`_kfXR� erxi�_XRt�b�¢QWYX�ZB[�ef\wXRka¢QXReY®	XRX�]
��`_twef\�b_tuX 
�� ��"��  ��! #"%$ &�$�(2� bQZ�\jW k�U0� � e��_X�WYX�bQWYXRkfX�]Be�Z(ef\wx=] x�� ZN®	x=WY�@gRx=]Be�Z(\�]_kmZ(erx=��k�®0�_\wgR��Z4WYX
��X�Z4]_\�]_^��±`_t&®�\ue���W XRk�bQXRgRe,efx�e��QZ(eC®	x=WY���(e��_X�].�8X�Z4]_\�]_^4k ®0�_\wgR��gRx=]Be�Z(\�]�Z(efx=�8k gRtuxBkfX�efx�e��_X�®	x=WY�
\�] ­;x=WY�2��XRe0k��_x=`_tw�y¢QX.bQWYX���X�WfWYXR� efx��8X�Z4]_\�]_^4k�gRx=]Be�Z(\�]_\�]_^ � Z4W�Z�®�Z�£@Z(efx_��k��Qkf\���\wt�Z4W efx�V	Wf`Q]Q[
Z4]_�"� Z(vRv�Z4]_\ 
�Î�¤4¤�%���U��GkrXRgRx=]_�.bQx4kfkr\j¢_twX�kfx=`QWYgRX�x���[_]_x(®�twXR�Q^4X	\uk,kf£Q]4e�Z�gRef\wg gRt�Z(krk �&Z(e�Z´U*�J�*Z�®	x=WY�
\wkm[=]_x(®0] efx@¢QX.Z|�4X�Wr¢���Z4]�Z(gRer\ux_]d�QXRkrg�WY\�b_ef\wx=];Z(k�\wefk�®	x=WY����X�Z4]_\�]_^@®	x=`_tw�;¢QXabQWYX���X�WfWYXR��x(�4X�W
Z4] x=¢ �YXRgRe��QXRkfg�WY\�b_ef\wx=]�U�V xBe��|x�� e��_XRkfX � x_Wf��k�x�� ¢QZ(gR[4^_WYx=`Q]_�d[_]_x¡®�tuXR�Q^BX8W X��}`_\�WYX%e��QZ(e0��X�ZB]_\j]_^
WYX�bQWYXRkrX�]4e�Z�ef\wx=]_k ��x=W	®	x=WY�Qk	gRx=]Be�Z(\�]@xBe��_X�W,® x_WY�Qk�U
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¬�x=W%e��_X@��x=WYX@bQWYx=¢_twX�� k�bQXRgR\ �&giZ�kfk�`Q�.b_ef\wx=]_kNx���c_XRgRef\wx=] �'� e��_X ��WYkfe�x=]_X@efx�XRtw\���\�]QZ(efX \uk
]_`Q��¢´X�W%kfXR�4X�]�U@p�x�WYX�bQX�Z�e��Ce��_\wk8Z�kfk�`Q�.b_ef\wx=] kfe�Z(efXRk%e��QZ(em��`_twef\�b_twXd®	x=WY�Qk��Qx�]_x4emgRx=��¢_\�]_X@efx
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