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L M N OQP RTS U V WYX[Z]\ ^

_a` bdc�egf haikj]lnmpo[q
rsmut�vwmuxzy�{|c}i�~wmu�
��m�c�q[��ikm�b�c�egf ��e�v���o�c�q�vwj�e
��e�v���o�c�q�vwj�e c�egf h�c}ikb�v3e��
� ����o�c�q�m��}j�i�vw��c�q�vwj�e
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� ^�� Z�^��

rsm}��b�m�y f�m�b���v�q�m c�  ��vw����v�q5� c�egf �gc¡og¢[q�i,cgo¡¢gv3e�� q�£�m}ikm c}ikm v3e�¤
tgc}i�v1c�e�q�b�q�j �}m�q�c�¢�m}e c¡f}tgc�e�q¥c��}m�jg¦ q�j ikmpf§�goum v3e�m�¨ o¡vwm©ego[��ª
«�£�m {|c}i�~wm���c�~w�}j�i�v�q�£�  �(~3~wb¬c�q�c���~wm�­®q�£pm�o¡£gc}i¯q±°²x³v�q[£�b¥j�~3��q[vwj�e�b
q�j bu����¤��}ikj���~wm} ³b"q[£gc�q;y

´ f©j�m�b�e�jgq�f�j ikm©�µmpc�q�m�f x"j�i�¢
´ f©j�m�b q¶j���¤7f�j�x³e³b�m�c}i,og£·x³v�q[£ �}jgq7q¶j� d¤����d�(~�q�m}i�v3e�� ­5b�j�i¯q�jg¦�°
´ b�j�~�t�m�b·q�£�m ~wmu¦,q7¤±iFm�o¡��ikb�vwj�e �}ikj���~wm} 
´ b�j�~�t�m�bdc�e m;¸��}j�e�m}e�q�v1c�~��}ikj���~wm©  v3e ~wm�b¥b�q�v3 ³m
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¹ ^�OºW(V »(^�S O�\ N ¼ \ Z�½ ¾ OºWYZ�Mz\

rsm�o�c�~3~�q�£¡c�q$q[£�m©ikm�x"m}ikm¬q[£�v3e��}b¿q[£gc�q�x"md¢¡e�mux q�£¡c�qÁÀÂ�©ÃÄbaouj���~1f
e�jgqz£gc�e¡f�~wmÅtpm©i¯� xQm}~3~Æª
ÇÈe �gc}i¯q�v1o¡��~1c¡iTÉ§cp��ikm�m} ³m}e�q³c�egf bu����o�c�q�m��}j�i�vw��c�q�vwj�e o;j���~1f j�e�~��
�}m £gc�egf�~wm�f v3e c t�m}iÊ� cux³¢�x�c}i,f x�cu��ª
Ë"��ikm�m© �m©e�q

´ ÌÄÍsÎ ÏuÐ�Ñ�Ò�Ó¯ÎuÎ¥Ô(Ò�Õ
´ ÌÄÍsÎ ÏuÐ�Ñ®Ò Ò�Ó¯ÎuÎ�ÔÄÕ
� ����o�c�q�m��}j�i�vw��c�q�vwj�e

´ Ö·Ð�Ñ®Ò ×�Ø�ÎuÐ�Ù Õ
´ Ö·Ð�Ñ®Ò ÓÆÚ,Û�Î Ù Ú�ÏuÎgÕ
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Ý Þ »(^�^�ß ^�\zW

` £gc�q�x�c�b·q�£�m �}ikj���~wm}  x³v�q[£ q[£�m�¦®j�~3~wj�x³v3e�� i���~wm�b�à
� á â h ã�h
â h á ä muq â j�  v3egc�~
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Ý Þ »(^�^�ß ^�\zW

` £gc�q�x�c�b·q�£�m �}ikj���~wm}  x³v�q[£ q[£�m�¦®j�~3~wj�x³v3e�� i���~wm�b�à
� á â h ã�h
â h á ä muq â j�  v3egc�~
Ë�epbæxQm}i7y � v3ego;m q�£�mu�·f�j�e|çwq(m©e�¦®j�i,o;m·e���  �µm©iÁc�egf �µm©ikb�j�e c���ikm�m© �m©e�q
o;j�e�bæq[i,c�v3e�q¶b�É�q�£pm�� jgt�m©ik�}m}e�m}ièc�q�m c�e¡f c�~3~wj�x q[£�m�¦®j�~3~wjpx³v3ep��y
é «�£pm o�c�qºbu~wm�m}�|ª
é «�£pm�� b�~wm�m©�pb�ª
é «�£�vwb�f�j}�}b
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ë V ì ¾ OºWí^ Þ Mz»îZðï�OºWYZ�Mz\

` £gc�q�x�c�b·q�£�m �}ikj���~wm}  x³v�q[£ q[£�m�¦®j�~3~wj�x³v3e�� i���~wm�b�à
ã�h á ã
ã�h á ã â h
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ë V ì ¾ OºWí^ Þ Mz»îZðï�OºWYZ�Mz\

` £gc�q�x�c�b·q�£�m �}ikj���~wm}  x³v�q[£ q[£�m�¦®j�~3~wj�x³v3e�� i���~wm�b�à
ã�h á ã
ã�h á ã â h
Ë�epbæxQm}i7y � v3e¡oum q�£pm�� f�j�e|çKqñm©e�¦®j�i,o;m bu����o�c�q¶m��}j�i�vw��c�q[vwj�e o;j�e�¤
b�q�i,c�v3e�q¶b�É�q[£�m�� c�~3~wj�x q�£�m�¦®j�~3~wj�x³v3e���y
é Àac�q�bdf�ikm�c�    v1oum�ª
é _²mñq¶j�j�¢}ª
é _²m bu~wm}��q�q�£�m o;jgquª
é � £pm f§vwbðc����}m�c}ikmpf q�£pm m}~wm}��£gc�e�quª
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ó Xð^ Þ O�\zW ë M�X�V WôZðMz\

` m³e�m�mpf�q�j�ouj�e�b�q�i,c�v3eõq[£�mõ��i,c�   �cµi¿i���~wm�bYq�jzm}e�¦®j�ièo;mde���  �}m}i
c���ikm�m© �m©e�quÉ�bu����o�c�q�m��}j�i�vw��c�q�vwj�e f�v�ö(m}ikm©ego;m�b�É|muq¥oµª
` m�çÈ~3~af�j q[£�vwb x³v�q[£ ¦®m�c�q[��ikm b�q�i��go[q���ikm�b c�e¡f q[£�m ouj�epbæq[ièc�v3e�q7¤
�gcpb¥m�f ��e�v���o�c�q�vwj�e�¦®j�i� �c�~3vwb�  ª
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ø S Þzù ú

û e�m�x�cu��q�j £gc�egf�~wm³q�£�m�b�m ��£�m}e�j� ³m}egc v3e c bæq[i�v1o�q[~�� ouj�e�q�m�¸�q7¤
¦�ikm�m c����}ikj�c¡og£ vwb q�j m}egouj|f�m q�£�m o;j�e�b�q�i,c�v3e�q�b v3e�q�j q�£�m epj�e�¤
q�m}i�  v3egc�~üo�c�q¶m��}j�i�vwm�b�c�egf q�£pm©e v3e�q�j q�£pm i���~wm�b�ª�ËQb v3e q[£�m ¦®j�~�¤
~wj�x³v3e���y

´ � á � � �
´ � á hî~ �
´ � � � á � � â h � �gã�h
´ � � â h á � � ä m�q � � â j� 

c�e¡f

´ ÇÆe�q�i,c�epbæãzh á ÇÈe�q�i,c�e�bæãým©i��
´ «Ái,c�epbæãzh á «Ái,c�e�b�ã�m}i�� â h

` £�� vwbõq[£�vwb�v3e�m}~wm���c�e�q±à
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¹ ^�OºW(V »(^�S

Ë�e�c�~�q�m}i�egc�q[v�t�mÅvwb�q�j iFmuq�£�v3e�¢�q�£�m�q�m}i�  v3egc�~ c�egf e�j�e�¤5q�m}i�  v3egc�~wb
c�b�o;j�  ��~wm;¸ j��¥lnm�o�q¶bdx³v�q�£ c�b�b�jüogv1c�q�m�f �}ikj��}m}iÊq[vwm�b ­ o�c�~3~wm�f ¦®mpc�¤
q���iFm�b�°Âq[£gc�q�o�c�e �}m  �c�e�v3����~1c�q�m�fsª

´ ¦®m�c�q[��ikm�b�q¥c�¢ðm j�e f�v�ö(m}ikm©e�q�t¡c�~3��m�b�ª
´ q[£�m�c�����~3v1o�c�q�v j�edjg¦î��i,c�   zc}i i���~wm�b·vwbÂo;j�e�bæq[i,c�v3e�m�f �u�zq�m�bæqT¤
v3ep� j�e q�£�m�b¥m�¦®m�c�q[��ikm�b�ª

«�£�vwbõxQj���~1f c�~3~wjpx �pb q¶j oujüf©m i���~wm�b�cpbõq�£�m�¦®j�~3~wj�x³v3e���y
� á � � ���
��� Ó
	 Ú�� Ñ®ÍsÎ ��
 Ù ��Î�Ø ��� Ñ®ÍsÎ � � ÚèÒ Î�� 
 Ð�Ó�Ñ�� Ñ®Í�Î ��
 Ù ��Î�Ø��� Ñ®Í�Î ��� � Ñ®ÍsÐ�Ñ�Ú,Ò��·Ñ®ÍsÎ � � Ð � × ��� Ð���Ø�ÎuÎ Ú � ��
 Ù ��Î�Ø���Õ
«�£�vwb�c�~3~wj�x�b���bõq¶j £¡c�t�m�q�£pm �}m�bæq jg¦·�}jgq[£ xQj�i ~1f©b�ª
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¹ ^�OºW¿V »¿^�S Od\ N ¹ ^�O·W(V »¿^ ë W(»YV ¾ÁW¿V »¿^�S

` m o�c�e m}egouj|f�m q[£�m�b¥m �}ikj��}m}i¯q�vwm�b �u� c�b�b¥j|ogv1c�q�v3e�� x³£gc�q c}ikm
o�c�~3~wm�f ��m�c�q[��ikm � q�i��go[q���ikm�b x³v�q�£ ��i,c�   �c�q�v1o�c�~�o;j�e�bæq[v�q���m}e�q¶b�ª
��m�c�q[��ikm�bºbæq[i �¡o�q[��ikm�b�cµiFm�b¥muq�b�jg¦�¦®mpc�q���ikmu¤5tgc�~3��m �gc�v3ikbõx³£pm©ikm�y

´ q[£�m�¦®mpc�q���ikm�b�c}ikm c�q�j�  v1o�b���  �µj�~wbdc�egf
´ q[£�m tgc�~3�pm�b cµiFm m}v�q�£�m}iõc�q�j�  v1o b���  �}j�~wb j�i�¦®mpc�q���ikm bæq[i��go�¤
q[��ikm�b�ª

������������
 �!#"%$�&(')!+* ,-"/.0&�!+* �!#"%$�&(')!21 ,-"/.0&�!21
3�3�3 �!#"%$�&(')!54 ,-"/.0&�!54

6877777777779
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ó : O�ß ; Xð^ ¹ ^�OºW(V »(^ ë W(»YV ¾ÁW¿V »¿^�S

<>= &(? @>!A' BDC E
���� = &(? @>!A' BDC
F !�'GB#H = I 68779

��������KJ
"%$ = F= &(? @>!A' BDC

F !�'GB#H = I
687777779
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L V \ N Xð^�S M�M ¹ ^�O·W(V »¿^�S

��m�c�q[��ikm�tgc�~3��m�b�o�c�e �µm�¦®mpc�q���ikm�b�q�i��go[q���ikm�bõq�£pm© �b¥m}~�t�m�b�ª
�ôb�m�¦���~¡x³£�m}e oum}i¯q¥c�v3e³¦®mpc�q���ikm�b o;j�   �j�e�~�� o;jg¤�jüo�og��iTÉ�c�b³e��� d¤
�}m}iÄc�egf �µm©ikb�j�e|ª

���������J
"%$ = F

"GCN')!2!�? ! = $ ���� = &(? @�!�' BDC
F !A'GB#H = I 68779

6 7777779
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¹ ^�OºW¿V »¿^ ë W(»YV ¾ÄW(V »¿^�S O�S O Ý P S

CAT NP

AGREEMENT

NUMBER

PERSON

SG

3
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� ^�^�\zW¿»(O�\�W ë W¿»ôV ¾ÁW(V »(^�S

` m�çÈ~3~�c�~3~wj�x   ��~�q�v3��~wm"¦®m�c�q[��ikm�bõv3e³c�¦®mpc�q���ikm·b�q�i��go[q���iFm�q�j�bu£gc}ikm
q�£pm b�c� �m tgc�~3��m�b�ª Q�� q�£�vwb�É¬xQm  ³m�c�e q[£gc�q q�£�mu� bu£gc}ikm q�£�m
b�c� ³m b�q�i��go[q���ikm�b�e�jgqal��pbæq·q[£gc�q�q�£pm�� £gc�t�mzq�£�m b�c� ³m�tgc�~3��m�ª

������������ J
"%$ B
R !#"NS �������� "GCN')!2!�? ! = $ T ���� = &(? @�!�' BDC

F !�'GB#H = I 6 779B�&�@VU%!
J
$ < "WCN')!#!�? ! = $ TXE

687777779

6 77777777779
â �� �m©i�v1o�c�~�v3egf§v1oum�bdv3egf�v1o�c�q¶mÅq[£�m b�£gcµiFm�f tgc�~3��m�ª
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� ^�^�\zW¿»(O�\�W O Ý P S

NUMBER

PERSON

SG

3
AGREEMENT

SUBJECT

AGREEMENT

HEAD

CAT S
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¹ ^�OºW¿V »¿^ ú OºWZY S
ÇKqzx³v3~3~�c�~wb¥j �µm �pb¥mu¦���~�q¶j q¥c�~3¢ c��µj���q �gc�q[£�b q[£�ikj�����£ ¦®mpc�q���ikm
b�q�i��go[q���ikm�b�ª ËQb�v3e q[£�m �gc�q[£�b
[ _·{�Ë ä Ë�Ã r&{¿{(\ { â « â �]\ Q"{(r_^
[ _·{�Ë ä � �]Qa`|{§À²« Ë�Ã r&{¿{(\ { â « â �]\ Q"{(r_^

������������ J
"%$ B
R !#"NS �������� "GCN')!2!�? ! = $ T ���� = &(? @�!�' BDC

F !�'GB#H = I 6 779B�&�@VU%!
J
$ < "WCN')!#!�? ! = $ TXE

687777779

6877777777779
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L Y ^ ¼ \ Z¥½ ¾ OºWYZ�Mz\ U ; ^�»¿OºWôZðMz\
� j x³£gc�q�f©j xQmñx�c�e�qõq¶j f�j x³v�q�£ q[£�m�b�m�q�£�v3ep�}b�ªCª ª

´ o¡£�m�og¢zq�£pm o;j�  �¡c�q�v3��v3~3vþq5��jg¦�q5xQj bæq[i��go�q[��ikm�b
´  �m©ik�}m�q�£pm v3e�¦®j�i� zc�q�vwj�e v3e�q5xQj bæq[i �¡o�q[��ikm�b

` m o�c�e f�j �}jgq[£ x³v�q[£ c�e j��}m}ièc�q�vwj�e o�c�~3~wmpf ��e�v�� o�c�q[vwj�e ª
\ m©ik��v3e�� q5xQj ¦®mpc�q���ikm bæq[i��go�q[��ikm�b �}ikjüf��go;m�b c e�mux ¦®mpc�q���ikm
b�q�i��go[q���ikm¬q[£gc�q&vwb" ³j�ikm"bu�}m�ogv���o·­�£gcpb" ³j�ikmdv3e�¦®j�i  zc�q[vwj�e}°�q�£gc�e|É
j�i�vwb�v1f�m}e�q�v1o�c�~¡q�j�É�m�cgo¡£ jg¦¬q[£�m v3e�����qQ¦®mpc�q���ikm�b�q�i��go[q���iFm�b�ª
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L Y ^ ¼ \ Z¥½ ¾ OºWYZ�Mz\ U ; ^�»¿OºWôZðMz\
` m b�cu� q�£gc�q q5xQj ¦®m�c�q���iFm bæq[i��go�q[��ikm�b o�c�e �µm ��e�v�� m�f v�¦�q�£�m
o;j�  �}j�epm©e�qº¦®mpc�q���ikm�bõq�£gc�q³ �c�¢�m q[£�m©  ��� c}ikm o;j�  �gc�q�v3��~wm�ª
b e���  �}m}iab��#c]d b e���  �}m}iab��#cfe b e���  �}m}iÁb��#c
b e���  �}m}iab��#c]d b e���  �}m}i"��~gcô¦5c�v3~wb�h
� q�i��go[q���iFm�b�c}ikm o;j�  �¡c�q�v3��~wm v�¦Äq[£�mu� o;j�e�q¥c�v3e epj ¦®m�c�q[��ikm�b�q�£gc�q
c}ikm v3ego;j�  �¡c�q�v3��~wm�ª
ÇK¦ b�j�É ��e�v���o�c�q�vwj�e ikm�q[��i�e�b q�£pm ��e�vwj�e jg¦ c�~3~�¦®mpc�q���ikm�i�tgc�~3�pm
�gc�v3iFb�ª
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L Y ^ ¼ \ Z¥½ ¾ OºWYZ�Mz\ U ; ^�»¿OºWôZðMz\
b e���  �}m}iab��#c]d b e���  �}m}i b cjcfe b e���  �}m}iab��#c
b e���  �}m}iab��#c]d b �}m}ikb¥j�e k�cfe ���� = &(? @�!�' BDC

F !A'GB#H = I 68779
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L Y ^ ¼ \ Z¥½ ¾ OºWYZ�Mz\ U ; ^�»¿OºWôZðMz\
�������� "GCN')!#!A? ! = $ T ���� = &(? @�!�' BDC

F !A'GB#H = I 6 779B�&�@VU%!
J
$ lm"GCN')!2!�? ! = $�T�n

687777779
d

������������
"GCN')!#!A? ! = $ ���� = &(? @�!�' BDC

F !�'GB#H = I 68779
B�&�@VU%!

J
$ ���� "GCN')!#!A? ! = $ ���� = &(? @�!�' F .F !A'GB#H = I 6 779

6 779

6877777777779
�gc�v3~wbKh
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ú »(Mo; ^�»�WYZ�^�S M�M ¼ \ Z¥½ ¾ýOºWôZðMz\

\ j�e�jgq�j�e�v1oµy�v�¦Qb¥j� �m f�m�b�o¡i v3��q�vwj�e vwb�q�i���m jg¦�c ¦®m�c�q[��ikm bæq[i��go�¤
q���iFm�ÉYv�q�x³v3~3~�bæq[v3~3~��}m�q�i���m c�¦,q¶m©i���e�v�¦,��v3e�� v�q�x³v�q�£ c�e�jgq[£�m©iô¦®mpc�¤
q���iFm�bæq[i �¡o�q[��ikm�ª
û i,f�m}i v3egf�m}�}m}egf�m}e�q;y ��v�t�m}e c b�m�q jg¦ ¦®mpc�q���ikm b�q�i��go[q���ikm�b q�j
��e�v�¦,��É�xQm o�c�e ��e�v�¦,� q�£pm©  v3e c�e�� j�i,f�m}idc�egf x"m�çÈ~3~Á�}muq q�£�m
b�c� ³m ikm�b���~�q;ª

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -10



¹ ^�OºW(V »(^�Sqp ¼ \ Z¥½ ¾ýOºWôZðMz\ O�\ N P »¿O�ß ß Od»ôS

` m�çÈ~3~sv3ego;j�i��µj�i,c�q�m�c�~3~}q�£�vwb�v3e�q�j j���iÁ��i,c�   zc}ikb�v3e q5xQj x�cu��b�ª

´ xQm�çÈ~3~(c�b�b��� �m q�£gc�q o;j�e�b�q�v�q��pm©e�q¶b c}ikm j��¥lnmpo[q�b x³£�v1og£ £gc�t�m
¦®m�c�q[��ikm�¤nbæq[i �¡o�q[��ikm�b·c�b�b¥j|ogv1c�q�m�f x³v�q[£ q�£�m} 

´ xQm�çÈ~3~�cpb¥b�jüo¡v1c�q¶mõb�m�q¶bÄjg¦a��e�v���o�c�q�vwj�e�ouj�e�b�q�i,c�v3e�q�bYx³v�q[£·��i,c� �¤
 zc}i�i���~wm�b q[£gc�q�  ��b�q��}m bðc�q�vwb�� mpf ¦®j�iaq�£pm i���~wm�q�j �}m b�c�qT¤
vwb�� mpf ª

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -1Ü



¼ \ Z¥½ ¾ OºWYZ�Mz\ r Mz\ S�W(»¿O�Z]\zW(S

s_t�á s * 3K3�3 s 4u b�m�qºjg¦"o;j�e�bæq[i,c�v3e�q¶bwv
[ s(x ¦®m�c�q���iFm �gc�q[£ ^�e c�q¶j�  v1oztgc�~3��m
[ s x ¦®m�c�q���iFm �gc�q[£ ^�e [ s�y ¦®mpc�q���ikm �¡c�q�£ ^

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -/å



Ý Þ »(^�^�ß ^�\zW

â h á ä muq â j�  v3egc�~
[ ä m�q Ë�Ã r {({(\ { â « ^ze [ â j�  v3egc�~�Ë�Ã·r {({(\ { â « ^
[ â h Ë�Ã r {({(\ { â « ^{e [ â j�  v3egc�~�Ë�Ã·r {({(\ { â « ^
â j���e á | vw��£�q
[ â j���e Ë�Ã r&{¿{(\ { â « â �]\ QQ{(r ^�e � Ã
â j���e á | vw��£�q�b
[ â j���e Ë�Ã r&{¿{(\ { â « â �]\ QQ{(r ^�e hX}
â j�  v3egc�~ á â j���e
[ â j�  v3egc�~�Ë�Ã r&{¿{(\ { â « ^�e [ â j���e Ë Ã r {({(\ { â « ^
ä m�q á q[£�vwb
[ ä m�q Ë�Ã r {({(\ { â « â �]\ Q"{(r ^{e � Ã

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -1ê



¼ \ Z¥½ ¾ OºWYZ�Mz\ Od\ N ú O�»YS(Z�\ Þ

û ~ É�~wm�q;ç1bõc�b�bu�� ³mdxQm�çKt�m�c����� �m©e�q¶mpf j���i(��i,c�   �cµi$x³v�q�£�b¥muq�b
jg¦·�gc�q�£�¤±~3v3¢�m ��e�v���o�c�q�vwj�e o;j�e�b�q�i,c�v3e�q¶b�ª
` £gc�q o¡£gc�e��}m�b f©j xQm e�m�mpf q¶j  �c�¢�m q�j c �gc}ikb¥m}i�q�j  zc�¢�m
��b�m jg¦ q�£�m} �à

´ ����v3~1f�v:ep�õ¦®mpc�q���ikmQbæq[i �¡o�q[��ikm�bac�egf³cpb¥b�jüo¡v1c�q�m"q[£�m}  x³v�q[£·bu����¤
q[ikm�m

´ ��e�v�¦,��v3e�� ¦®mpc�q���ikm�b�q�i��go[q���ikm�b�c�b�bu����q[iFm�m�b�c}ikm o¡iFm�c�q¶mpf
´ ��~wjüog¢¡v3e�� v3~3~�¤5¦®j�i  �mpf o;j�e�bæq[v�q���m}e�q¶b

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -/.



¼ \ Z�½ ¾ OºWYZ�Mz\ O�\ N ó Od»îXð^QP ú O�»YS(Z�\ Þ

` v�q�£ ikm�bu�}m�o�q�q�j c�e {|c}i�~wmu��¤�b�q5��~wm �gc}ikb�m©iTªCªCª

´ ����v3~1f�v:ep� ¦®m�c�q���iFm b�q�i��go[q���ikm�b ­�ikm©�}ikm�b¥m}e�q�m�f cpb ä Ë ÃÄb�°�c�egf
cpb¥b�jüo¡v1c�q¶mñq[£�m}  x³v�q[£ b�q¥c�q�m�b�v3e q[£�m og£¡c}i¯q

´ ��e�v�¦,��v3e���¦®mpc�q���ikm�bæq[i �¡o�q[��ikm�b c�b�b�q¥c�q¶m�b�c}ikm�cgf}t¡c�ego;mpf v3e·q�£�m
o¡£gc}i¯q

´ ��~wjüog¢ v3~3~�¤5¦®j�i� ³m�f b�q¥c�q�m�b·¦�iFj�  m}e�q�m}i�v3e�� q[£�m o¡£gc}i¯q

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 -1ò



L V Z�X�N Z�\ Þ ¹ ^�OºW(V »(^ ë W(»YV ¾ÁW¿V »¿^�S

��m�c�q[��ikm�bzjg¦z ³j}b�qz��ièc�   zc�q�v1o�c�~so�c�q�m��}j�i vwm�b c}ikm o;j���vwm�f ¦�ikj� 
£�m�cgf og£�v3~1f q�j �gc}ikm©e�q ­ m�ª1��ªCÉY¦�ikj�  ã q�j ã�h É â j�  q¶j â h É â
q�j â j� �°

´ ãzh á ã â h
´ [ ãzh _·{�Ë ä ^ze [ ã _·{�Ë ä ^
� á â h ã�h
[ â h _º{�Ë ä Ë�Ã·r {({Z\ { â « ^je [ ã�h _º{�Ë ä Ë�Ã·r {({Z\ { â «^
[ � _·{�Ë ä ^{e [ ã�h _·{�Ë ä ^
o;j�i�ikm�b��µj�egf�bõq¶j

��������
B l R !#"%S_T�n= F l R !#"%S lm"GCN')!#!A? ! = $���n�n, F l R !#"%S T#lm"GCN')!2!�? ! = $���n�n

687777779
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Ý V Þ ß ^�\zWôZ]\ Þ ë W$OºWí^�S � Z¥W(Y O Ý P S

` mÄl±��b�q¬c¡f�f c e�mux � m}~1f�q¶j�q�£�m�ikm©�}ikm�b¥m}e�q�c�q�vwj�e jg¦$q�£�m�b�q¥c�q�m�b�ª
� á � â h ãzh É b�� É � cTÉ b cTÉ ä c��

*,+�-/.103254768+3+:9;-<-10/=3>/?3@/ABAC-1=/=D- *FE3@/G3HþIwJÿ2/2 0/=



¼ \ Z�MuP Z]\ Þ ë W$O·W$^�S O�\ N L XðM ¾�� Z]\ Þ
` m x�c�e�q·q�j ��e�v�¦,� q�£�m ä Ë�ÃÄb�jg¦�m�¸|vwb�q�v3e�� b�q¥c�q¶m�b�cpb�q[£�m�� c}ikm
o;j�  ��v3e�m�f c�b�bu�}m�ogv�� m�f �u� q[£�m ��i,c�   zc�q[v1o�c�~üo;j�e�b�q�i,c�v3e�q¶bõ¤dv3e
q�£pm À û \ hX} {|«³{¿r²ª

function EARLEY-PARSE(words, grammar) returns chart

ENQUEUE((γ �j� S ��� 0 � 0 ��� dagγ), chart[0])
for i � from 0 to LENGTH(words) do

for each state in chart[i] do
if INCOMPLETE?(state) and

NEXT-CAT(state) is not a part of speech then
PREDICTOR(state)

elseif INCOMPLETE?(state) and
NEXT-CAT(state) is a part of speech then

SCANNER(state)
else

COMPLETER(state)
end

end
return(chart)

procedure PREDICTOR((A � α � B β ��� i � j ��� dagA))
for each � B � γ � in GRAMMAR-RULES-FOR(B, grammar) do

ENQUEUE((B �j� γ ��� j � j ��� dagB), chart[j])
end

procedure SCANNER((A � α � B β ��� i � j ��� dagA))
if B � PARTS-OF-SPEECH(word[j]) then

ENQUEUE((B � word � j ����� j � j � 1 ��� dagB), chart[j+1])

procedure COMPLETER((B � γ ����� j � k ��� dagB))
for each (A � α � B β ��� i � j ��� dagA) in chart[j] do

if new-dag � UNIFY-STATES(dagB, dagA, B) �� Fails!
ENQUEUE((A � α B � β ��� i � k ��� new � dag), chart[k])

end

procedure UNIFY-STATES(dag1, dag2, cat)
dag1-cp � COPYDAG(dag1)
dag2-cp � COPYDAG(dag2)
UNIFY(FOLLOW-PATH(cat, dag1-cp), FOLLOW-PATH(cat, dag2-cp))

procedure ENQUEUE(state, chart-entry)
if state is not subsumed by a state in chart-entry then

PUSH(state, chart-entry)
end

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ ��¡



º » Z�MuP Z]\ Þ ó ¼�»aX�^QP
ÀYj�  ��~wm�q¶m©i

´ r mpo�c�~3~Æy³Àôj�  ��~wmuq�m}i"cgf�f�b e�mux b�q¥c�q¶m�b³q�j o¡£gc}i¯q �u� �(egf�v3ep�
b�q¥c�q�m�b²x³£pj}b¥m·f�jgqÄo�c�e��}m·cgf}tgc�ego;mpf ­�vÆª1m�ªCÉ�o�c�q�m��}j�iÊ� jg¦ae�m;¸pq
o;j�e�b�q�v�q[��m©e�q³ �c�q�og£pm�b·q�£¡c�qºjg¦"ouj�  ��~wmuq�m�f o;j�e�b�q�v�q[��m©e�q�°

´ â jpxzy�ÀYj�  ��~wm�q¶m©iax³v3~3~�j�e�~�� cgf}tgc�ego;mñq[£�j}b�m bæq�c�q�m�b v�¦&q�£�m}v3i
¦®m�c�q[��ikm�b�q�i��go[q���ikm�b���e�v�¦,�

Ë�~wb�j�É¿epm�x q¶m�b�q�¦®j�iax³£pm�q[£�m©iôq�j m}e�q�m}iÄc bæq�c�q¶m v3e q[£�m og£gcµiÊq

´ â jpx ä Ë�ÃÁbÅ zcu� f§v�ö(m©iTÉ�b�j o¡£�mpo¡¢   ��b�qd�}m  ³j�ikm�o;j�  ��~wm�¸
´ ä j�e|çwq"cgf�fñbæq�c�q¶m�b q�£¡c�q·£gc�t�m ä Ë ÃÄb q�£gc�q¬cµiFmz ³j�ikmdbu�}m�ogv���o
q[£gc�e b�q¥c�q�m�b�v3e og£gcµiÊq©½$vwb�e�mux b�q¥c�q�m b�����b��� ³m�f �u� m;¸|vwb�q�v3ep�
b�q¥c�q�m�b]à

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �±�



ó : ¼�ß ; X�^
â h á ä muq � â j�  v3egc�~ b�� É�¾�cTÉ b �%¿�À£Á cTÉ ä c��/¾
x³£�m}ikm ä c��/¾ mAÂ§�gc�~wb

��������
= F l R !#"NSaT�nS%!#$ l R !#"NS lm"GCN')!#!A? ! = $�� l = &(? @�!�'GBDCÃnÄn
n= HÅ? Æ = "/. l R !#"NS T2lÇ"WC%')!2!�? ! = $��Dn
n

687777779
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ó : ¼�ß ; X�^
â j�  v3egc�~ á â j���e � É b ¾}ÉªÈ�cTÉ b �%ÉËÊ£Ì 4�cTÉ ä c��)È
x³£�m}ikm ä c��)È mAÂ§�gc�~wb

���� = HÅ? Æ = "Í. l R !2"%S_T�n= HÅ& = l R !2"%S T2lÇ"WCN')!#!�? ! = $ l = &(? @�!�'GBDCÃn
nÄn 68779
c�e¡f ä cp�/¾ cpb��}mu¦®j�ikm

��������
= F l R !#"NSaT�nS%!#$ l R !#"NS lm"GCN')!#!A? ! = $�� l = &(? @�!�'GBDCÃnÄn
n= HÅ? Æ = "/. l R !#"NS T2lÇ"WC%')!2!�? ! = $��Dn
n

687777779

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �/Ü



r º ;�P Z�\ Þ
` £���q�£pm e�m�m�f ¦®j�iôc�~3~�q[£�mño;j��u��v3e�� v3ezq�£�m �}ikjüo;m�f���ikmwÎÐÏÐÑ¹ÒNÓÐÔ
ÕAÖ/×ØÖXÙ_Õ à

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �Då



ë V ì ¾X¼·W$^ Þ º »aZ�ïÐ¼·WôZ º \ ó : ¼dß ; X�^
rsm�o�c�~3~Æy ä v�ö(m}iFm}e�q�t�m}i���bõq�c�¢�m f�v�ö(m}iFm}e�qQq5���}m�b�jg¦"c}ik���� �m©e�q¶b
� j� ³m q�m�og£�e�v Â���m�b
´ c�q�j�  v1o�bu����o�c�q�bæ��  �}j�~wb
´ m}ego;jüf�v3e�� bu����o�c�qz~3vwbæq¶b cpb·¦®mpc�q���ikm�b�q�i��go[q���ikm�b

ã�m}i���bõc�~wb�j b�����o�c�q�m��}j�i�vw�umÅ¦®j�iôb����¥l�m�o[q�b�É§c�egf jgq[£�m©i�h û³� bu����¤
o�c�q�m��}j�i�vw�um

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �/ê



ë V ì ¾X¼ºW ë P ß ì º X]S
ã�h á ã�m}i��
[ ã�h _·{�Ë ä ^�e [ ã�m}i � _·{�Ë ä ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« ^{e Ç â «³rsË â��

ã�h á ã�m}i�� â h
[ ã�h _·{�Ë ä ^�e [ ã�m}i � _·{�Ë ä ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« ^{e «³rsË âý�
ã�h á ã�m}i�� â h â h
[ ã�h _·{�Ë ä ^�e [ ã�m}i � _·{�Ë ä ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« ^{e ä Ç<«³rsË âý�

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �±�



ë V ì ¾X¼ºW ë P ß ì º X]S
ã�m}i�� á bu~wm©��q
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« ^{e Ç â «³rsË âý�
ã�m}i�� á b�m©i¯t�m�f
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« ^{e «³r Ë â��
ã�m}i�� á ��c�t�m
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« ^{e ä Ç<«³r Ë â��

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �/ò



ë V ì ¾X¼ºW Ú Z�S�W(S
ã�m}i�� á ��c�t�m
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« �§ÇÊr � « ÀYË(« ^�e â h
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« � {§À û âºä ÀYË¿« ^{e â h
[ ã�m}i�� _º{�Ë ä � �]Q²ÀYË¿« «³_ÂÇÊr ä ^{e { âºä

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ �/÷



ë V ì ¾X¼ºW Ú Z�S�W(S
ã�h á ã�m}i�� â h â h
[ ã�h _·{�Ë ä ^�e [ ã�m}i � _·{�Ë ä ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« ��Ç¯r � « ÀYË¿« ^ze [ â h ÀYË¿« ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« � {§À û â·ä ÀYË¿« ^�e [ â h ÀYË(« ^
[ ã�h _·{�Ë ä � �]Q²ÀYË¿« «³_�ÇÊr ä ^{e { â·ä
Ë�~3~�x"m�çÈikm iFm�c�~3~��zf�j�v3e�� vwb"m}egouj|f�v3e�� ~3vwb�q�b���buv3e�� �}j}buv�q�vwj�egc�~�¦®mpc�¤
q���iFm�b�ª

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ Ü�«



ë V ß ß ¼�»�P
��m�c�q[��ikm b�q�i��go[q���ikm�b³m©e¡oujüf©m i v1o¡£ v3e�¦®j�i� �c�q�vwj�e c��}j���qzouj�  �}jg¤
e�m}e�q�b�jg¦���i,c�   �cµi"i���~wm�b
��e�v���o�c�q�vwj�e �}ikjgt�v1f�m�b c  ³m�og£gc�e�vwbu  ¦®j�i  ³m}ik��v3e�� b�q�i��go[q���iFm�b
c�e¡f ¦®j�i o;j�  �gcµi v3ep� q�£�m} 
��m�c�q[��ikm b�q�i��go[q���ikm�bdo�c�e �}m Â���v�q¶m ouj�  ��~wm;¸ cpbdx³v�q�£ b�����o�c�q�mu¤
�}j�i�vw��c�q�vwj�e
��e�v���o�c�q�vwj�e �gcµiFbuv3e�� o�c�e  ³m}iF�}m j�ia¦5c�v3~ÆÉ|c�egf �}m v3ego;j�i��}j�i,c�q�m�f
v3e�q¶j {|c}i�~wm��

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ Ü�¡



¹ º » ù ^Û: W Ü Z]ß ^

rsm�cgf �¡c}ikb�v3e�� �gc��}m}iTÉ��}ikj]l�m�o�qQq�i,c�v3e�v3e�� f�c�q¥c|É|b�q��gfµ��¦®j�i(m;¸µc�  h

������� ��¡£¢¥¤¦���¨§©�ª� ��«�¬�­�®�¯°¯�� «�«±� �³²�®�´�µ·¶m¸¹¡�¡ Ü±�


