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i�jlknmOoqpsrutDmwvxtzy{jq|�}�~�|l��~�|���jq��vhy{j��qt{v�mw�!t�jq�u�zjTkTt{����jw�
��o�|�}�m��B�z�QtKr
~�������jTyg�n��j!|
��t6mw}���vxtg�,�nm!�<t#kQy{jq|�}�t{��}��*��vxt{tD�!vxmq�z�zmqvx�D�*�%�
�u�����x�gp�mw|nk�r
~����umw���<j�~�|�}�vxjTkT�nygtK}�vxt{tg�
mqk���jq~�|�~�|n�5�!vxmq�z�zmqvx����i��Y����� �

¡ ¢£`¤]�f ¥§¦¤]�fg`h\d¨

©_m!��}¤}x~��zt!p�rutKygj��!t{vxt6kªygjq|�}xtg�l}<�)��v�t6tz�qv�mw�z�Dmwv��{psj!vG�u�����6�X�ªtDt{|.ygjq�n|!}xt{vxt6kQ}�ruj
~�������t6��~�|�m�}�}�t{�z«T}x~�|n�G}xjD�n��th�u������}�jz�zjTkTt{�_|nm�}x��vxmq�?��mq|��q�nmq�qt!�

i�¬�tY­.vx�<}M~�������tYrutYt{|.ygjq�n|!}xt{vxt6k5r�mq�%}x¬nm�}ujw�sy{mw}�t{�!jqvxon®#��t6mw}���vxt�«�vxjq��~¯��t6vxmw}�~�jq|s��°±|
jqv�kTt6vh}�jª�qt{}G}xt{|n��t6�6pe«�����v�mw��~¯}�o!petg}�yw��p�}�j�mw�!v�t6tqp�rut8rut{vxtK��j!vxy{t6kV}xjªy{v�t#m�}xtXmQ|�jq|T�
}�t6v��z~�|nmw�¤mq|nk²m³«�vxjlk��ny }x~�j!|²vx����tQ��jqvdt{�!t{vxo/«.j�����~��n��t�ygj!����~�|nm�}x~�j!|´��tq� �n�¶µYj!��|T�
«�¬�v�mq��tg�±·wv�kl�,«.t6vx��jq|��,��~�|n�q����mwv � p�v�t#�<�n�¯}x~�|��D~�|;mDy{jq���n~�|nmw}�j!v�~�mw�st{�T«���j��<~�jq|_���¸¬�~���th}�¬n~��
~��<|s¹ }ºmz�<¬nj�rY��}xjq«�«9t{v#pl~¯}ºy{t{v�}xmw~�|���oK~���~�|�t6��t6�!mq|!}#�

»e�qt6|Q�zj!v�t�}�vxjq������~�|��Xr�mq�º}�¬nt5~��x�<��t5jw���zmq~�|�}�mw~�|�~�|n�X��jq|��q�,k�~��<}xmq|nygt5kTt{«9t{|nk�t{|T�
yg~�t6�6��i�¬�t�ygj!|n��}x~¯}x��t{|�}��Gjq�§mw|³»e|��!��~��<¬¼�<t6|�}�t{|.ygtd���n�<}zmq�qvxt{tK~�|/�<t6�qt{v�mw�ukT~�½9t6v�t6|!}
r�mOol�6p�mq|nk³}�¬�~��8mq�qvxt{t6�5t6|�}z�G�n�<}K�.t;y{jq|n��~���}xt{|�}z}�¬�vxjq���!¬�jq��}D}�¬�t���t{|�}�t6|nygt!�Ii�¬�t
�zj!�<}�}xt{����~�|��;t{��mw�z«���t8~����!~��!t{|V�lo�¾±­n����t{v��)��mw«�ygj!|n�<}�vx�ny }x~�j!|n�±¿ �ª��j!|n�<~�kTt6vh}�¬ntd��t{|T�
}�t6|nygt!À
[[
«9jq��~�y{t

]NP [[
~�|T��jqvx�zt6k

]V [
�ujq�

]NP [
}x¬nm�}#�����

]S′ ]VP]Si�jzy{jq|l�qt6v<}u}�¬n~��YÁ���t#��}x~�j!|8}xjDmw|�~�|�}xt{vxv�j!�!m�}x~��!tqp�r�t�rujq����kXr
v�~�}�t!À
[[
r
¬�j!�

]NP

kT~�kd«.j!��~�ygt
[[
~�|T��j!v��

]V [
}�¬nmw}6�����

]S′ ]VP]Si_jz�zjTkTt{�s}�¬�t�­nv��<}
��t{|�}xt{|ny{t¤~�|djq��v§�u���5p�rut�rujq�n��kX|�t{t#kX}�¬�t¤vx����t

S → NP VP
�<Â#�

mw|.kXmq����j5}�¬�t¤vx����t
VP → V NP S′

�*Ãq�
�Y|.k8}xjz�5jTkTt6�B}�¬nt¤~�|�}�t6v�vxjq��m�}x~��!tY��jqvx�¶~�|�jq��v§�u���5pTr�t¤rujq����kdmw���<j5|�t{t#kX}�¬�t¤vx����t

VP → V S′
��·!�

Â



�Yj�rut{�!t{v#p�|�jw}xt�}�¬nmw}e}�¬�tYy{jq�G��~�|.m�}�~�jq|zjq�?·¤mq|nkdÂu«9t{vx�z~¯}��Mm¤��t{|�}�t6|nygt
NP V S′

�
�¸¬�~���t����ny�¬8m5ygjq|.��}xv��nyg}�~�jq|K~���«.t6v��z~�����~��n��t§��jqv��<j!�ztº�qt6v��.�{p�~¯}�~��uy{��t#mwvx��o5�nm!kK~�|K}�¬n~��
y{m!�<t!�

i_rujh��jq���T}�~�jq|n�e¬nmO�qt
�9t{t6|D«�v�j!«.j��<t#kG}�j�m!k�kTvxt6�x��}�¬�~��e~�������t!��i�¬�tY­nvx�<}M~��%}�j�~�|�}�vxjw�
kT�ny{tDmX|njq|T�)}�t6v��z~�|nmw�����e�)�z~�����~�|n�w�,jq�T��t#y }6�zi�¬�~���~��¤y{���n�z��oqp�mw|nkQjq|���o�t{�Tm!ygt6v��nmw}�t#�
}�¬ntzy6m�}xt{�qj!v�od«�vxjq��~¯��t6vxmw}�~�jq|�~��x�<��t!��i�¬�tD�<}xmw|.k�mwv�k�«�vxjq«9j!�xmw��~��§}xjd�.�<t¤¾±}xvxm!ygt#�±¿ �¤�Qt
�n��t

ε
}�jDvxt{«nv�t#�<t6|!}Ymq|dt6�z«T}�oX�<}�vx~�|n���8t#����t{|�}x~�mq����oqp�mz��~���t{|�}6pn��|lr
v�~�}<}xt{|K¾�rujqv�k�¿ ���Qt

y{mq|Xvxt{r
vx~�}�t�v��n��t¤·�À
NP → ε

mw|.kªy{jq�G��~�|nt6kªr
~¯}x¬�v�����t8ÃTp�rut5¬.mO�qtz}�¬nt�¾��z~�����~�|n��kT~�vxt6yg}hjq�T��t#y }<¿zy{m!�<t!�K�ªtK|�j�r
r
vx~¯}xtqÀ

[[
r
¬njq�

]NP

kT~�k «9jq��~�y{t
[[
~�|T��j!v��

]V � ε]NP [
}�¬.m�}6�����

]S′ ]VP]S
� µºjw}xt;}x¬nm�}d}�¬�t

¾�­n����t{v<¿	��

��� ygjljqv�kT~�|nm�}xt6�ur
~¯}x¬d}�¬�tº¾<�!mq«l¿
ε
��Yj�rut{�!t{v#psr�tD�<}�~�����¬nmO�qtDmq�qvxt{t{�zt6|!}�«�vxjq����t{�D�6�K�ªtq¹ k��������8}�j�r
vx~�}�tK��jq�ztg}x¬�~�|n�

��~��!t
S → NP VP w/agr(NP) = agr(VP)

}�¬.m�}�~��6pTm���t{|�}�t6|nygt§~���mh|njq��|K«n¬�vxm!�<t�mw|nk8m��!t{vx�D«�¬�v�mq��tqpl�<�ny�¬8}�¬nmw}�}x¬�t�mw�qvxt{t6�zt{|�}
~�|T��jqvx�Dm�}�~�jq|X��jqv�}x¬�t�}�rujG«�¬nvxm!�<t#���zmw}xy�¬sp�mq|nk

S → NP InvS w/NP 6= ε, ε ∈ InvS,

f(NP) = f(InvS)
}�¬.m�}
~��6p�mw|njw}�¬nt{v�}�ol«.t�jq����t{|�}�t6|nygt�~��
mG|njq��|d«�¬�v�mq��t���jq����j�rut6k8��oXmw|D¾�~�|l�qt{v�}�t#k8��t{|T�
}�t6|nygtg¿§��}xv��.y }��nv�t!p�r
~�}�¬�µ��¼|�jq}ut6�5«�}�oqpTmw|

ε
~�|8}�¬�t�~�|l�!t{v�}�t6k8�<t6|!}xt{|ny{t�y{jq|n�<}�~�}��nt{|�}6p

mw|.k8r
~�}�¬d��t6mw}���vxt¤mw�!v�t6t{�zt{|�}��.t{}�r�t6t{|d}�¬�t�}�rujn�

� ���
¦�]�bX^�� �"!�¦h¨#�
a%$&�(' ¨

��t#m�}x��v�t{�)�.mq��t6k8�u�����ukTt#��y{v�~��.tY}�¬�t�tg��mqyg}u�xmw�ztº��tg}�jw�_��t{|�}�t6|nygt#�Mmq|nkDjw��«nmwv��<tY}�vxt{t6�
mq�M�u�����*)����ºj�r�t6�qt6v6p��lo�m!k�kT~�|��¤|�jw}�m�}x~�j!|spwrut�y6mw|zvxt6kT�ny{t
�<j!�5t�jq�.}x¬�t
~�|nt{��t{�!mq|nyg~�t6�
rut�t6|nygj!��|�}�t6v�t#kB�%°±|��%�Y�u�����6p�rut¤kTt6�xygvx~��9thygj!|n�<}�v�mw~�|!}��u�n�<~�|��5��t6mw}���vxt6�6pTr
¬�~�y�¬�mwvxt
��~��z«���oK«nmq~�v���jw���Omqv�~�mw�n��t#�
mw|nkX��mw����t6��~�|�m�¾���t6mw}���vxt¤��}xv��.y }��nv�tg¿��

©st{�l~�y{mq�wt{|�}xv�~�t6�_~�|h�%�Y�u�����smqv�te��~��5«n��o�«�vxjlk��ny }x~�j!|¤v�����t6�B}�¬nmw}_�Dmw«���vxjq� ��t#m�}x��v�t
�<}�vx�ny }x��v�t#��}�jz}�¬nthmqy }x�nmw�Brujqv�k��6���njqv
~�|n�<}xmw|.ygtqp.mG��tg�T~�y{mq�Bt{|�}�vxoD��jqv
~�|T��j!v��,+wÀ















CAT : V

ROOT : inform

SUBCAT :







1 :

[

CAT : NP

RES : animate

CASE : {acc,−}

]

2 :
[

CAT : S′
]





















→
�.-0/1��23�

4 v#p!mqknk	��� 465�7 Àq«nm!��}e}xj¤}�¬nt
��t6mw}���vxtº�<}�vx�ny }x��v�tYmq|nk5}�¬nt{|DrutY¬nmO�qtYm���tg�T~�y{mq�nt{|�}xv�o
��jqvM¾<~�|T��jqvx�zt6k�¿ �
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�Qt!¹ k���~o�qt¤}xjK¬nmO�!t¤jq|���oXj!|�t �X� v��n��t¤��j!vº�9jw}x¬�}�¬�t��!mw«n«.t#k�mw|nk�}x¬�th��|n�!mw«n«.t#k
y{m!�<tz��y{jq|n��~�kTt{vx~�|n�5j!|���oD}�¬�t�­.vx�<}Ymwvx�q���zt{|�} � �M�Yt6v�t�~�}Y~�����j!vY�%�
�u�����{À

[

CAT : V P

GAP : ?g

]

→





CAT : V

SUBCAT :

[

1 :?a1

2 :?a2

]





[

?a1

GAP :?g

] [

?a2

GAP : −

]

µYjq}�tG}�¬nmw}�}x¬�t5�Omqv�~�mw�n��t#�G�
?g
p
?a1

p
?a2

�º¬nmq|nkT��t�}x¬�tGt#Á��nmw��~¯}�o�y{jq|n�<}�v�mw~�|�}x�6p9mq|nk
«nm!����mwvxjq�n|nk�}x¬�tz~�|T��j!v��Dmw}�~�jq|ª~�|l�qj!���!t6k�~�|��Dmw~�|!}�mw~�|�~�|��8}x¬�tz��j!|��w�±kT~���}�mw|ny{t5k�t{«9t{|T�
kTt6|nyg~�t6�6� � 4 ��vz|�jw}�m�}x~�j!|³~��5|�jw}KÁ���~�}�t�vx~��!¬!}z¬�t6v�t!pM���T}Drut�r
~����
j��qt6v���jlj��Q}�¬�~��z��jqv
��~��z«���~�y{~¯}�o?¹ �§�xmc�!tq� � � «9t6y{~¯­9y{mw����oqp9}�¬�t � r
~�����~��z«.j��<tzygj!|n�<}�v�mw~�|!}��Yj!|�~¯}��§mqv��!���zt{|�}x�
�l~�m8~¯}����������
	�� ��t6m�}x��vxtqp?r
¬�~�y�¬���jqv�ygt#�Y}x¬�t6��tGy{jq|n�<}�v�mw~�|�}x�
}xjX¬njq��k���jqv§}�¬�tDÃ�|.k
�
·wv�k�|njq|�}�t6v��z~�|nmw����jq|Q}�¬�tzvx~��!¬!}��)¬.mw|nkQ�<~�kTtzjw��}�¬�tzvx����t���mq|nk;�9t6y6mw�n��t5}�¬�tz��mw«Q��t6m��
}��nv�t#�h���.��}z�Dm�}xy�¬³mw|loQvxt{��t{��mq|!}���t6m�}x��vxt6�Gjw�
}�¬ntdÃ�|.k�mwvx�q���zt6|!}#p�}�¬�t�ygj!|n��}xvxmq~�|�}��
r
~����s�9t�«nmq�x��t6kBpT�l~�m�}x¬�t

?g
��mwvx~�mq����t!p�}�jz}�¬nt¤«nmwvxt{|�} ���%�

�Qthy6mw|�mw���<jzr
vx~¯}xt¤mGvx����t�}�jz�qt6|�t{v�m�}xt�mG}xvxm!ygtD�
ε
�u~�|X}x¬�thmw«n«�v�j!«�vx~�mw}�t�«���m!ygt#�{À















CAT : ?c

CASE : ?case

RES : ?r

GAP :

[

CAT : ?c

CASE :?case

RES : ?r

]















→ ε

�%�
�u�����_rujqvJ�ºrut{���w��j!v�¬.mw|nkT��~�|��Y|nmw}���v�mw�!��mq|��q�nmq�qt�~�|h«�v�mqyg}�~�ygtq���Yj�rut{�qt6v6p{}�¬�t6v�t
mwvxte�<}�~����!~�|�t6��t6�!mq|!}st6��t6�zt{|�}x�6���njqvs~�|n�<}xmw|.ygtqp#}x¬�t{vxte~��svxt6kT��|.k�mw|ny{oº~�|�}�¬�tu�<«9t6y{~¯­9y{m�}x~�j!|
jw����t6mw}���vxt¤��}xv��nyg}���vxt6�
mq|nkd«�vxjlk��ny }x~�j!|Xvx����t6�6À

[ ]

→

[

1 :?a1

2 :?a2

]

[ ] [ ]

�Yt6v�tQr�t;��«9t6yg~���o��B�M���J�K}�¬.m�}Xrut;|nt{t6k¸}�r�j mqv��!���zt{|�}x�6ÀQ­nvx�<}6pº~�|¸}x¬�t���t#m�}x��v�t
�<}�vx�ny }x��v�t���«.t#yg~���o�~�|����#m�Â�mw|nk��#m!Ã�p�mw|nkK}�¬�t6|sp�~�|8}x¬�thmqyg}��nmq�9«nv�jTkT�nyg}�~�jq|dv��n��t!�%i�¬n~��
~��{p�mq�!mw~�|spT~�|�t{��t{��mw|�}6�

� � ^��E� �n¦ha��s`hfg\dfg\����¤^�¦�� ��¦¤^�¨

i�v�t6tg�±mqkO��j!~�|�~�|��K�!vxmq�z�zmqvx�G��i��Y���x��mqv�t5m8v�m�}x¬�t{v�kT~�½9t6v�t6|!}hmq«�«�vxj!mqy�¬�}x¬nm�}¤mqknkTv�t#���
}�¬nt�~�������t6�ºr�t5��mOr r
~�}�¬Q�.jq}�¬�«���mw~�|ª�u�����§mq|nk���t6mw}���vxtg�,�nm!�<t#k��u�����{��i��Y���§rut{vxt
jqvx~��q~�|nmw����oKk�t{�qt6��j!«.t#k8�loK~�|�Â"!$#&%¤�lo('qj��<¬�~)pT©st6��~)pnmq|nkXi�mc��mq¬nmq��¬�~e� � Â*)�� �i�¬�t¤�nm!�<~�y���|�~�}º~�|�mG}�vxt{t{�,m!kO��jq~�|�~�|��z�qv�mw�z�Dmwvu~�����mq�Yjq|�t��z~��!¬�}Ytg�T«.t#y } ��m�}xv�t6tq�
�Y���B~�|!}xt{vx|nmw�?|�jTkTt#�
mwvxt§��mw�9t{��t6kX�loK|�j!|T�*}xt{vx�z~�|nmq���6pTmw|nkK}�¬�t¤��t6mO�!t6��jw�%m�}xv�t6t�y6mw|d�.t
}�t6v��z~�|nmw���
j!vY|�jq|��*}xt{vx�5~�|nmq���6�Mi�¬�t6v�thmqv�t�}�rujDt{��t{�zt{|�}�mwvxoD}�vxt{t¤}�ol«9t6�"�n¬�j�rut{�!t{v#pl}�¬�t
jq|n��od}�ol«.t5rutGkT~���y{�n�x�º}xjTk�mOo�~��º}�¬�tz~�|�~�}�~�mw��}�vxt{t!� � t{�qt6vxmq�_t{�Tmq�z«���t#�ºjq�M~�|�~¯}x~�mq��}�vxt{t6�
mwvxtD�<¬nj�r
|ª~�|���~��!��vxtdÂ!�Xµºjw}�tK}�¬nmw}Gmw����}�¬nt8mwvx�q���zt6|!}¤vxt6Á���~�v�t6�zt{|�}x����j!v§¾�~�|T��j!v��G¿
mwvxt��<«9t6y{~¯­nt#kd��oXmD�<~�|��q��t�~�|n~¯}x~�mq�?}�vxt{thmw|.k8|�j�r
¬nt{vxt§t6����tK��~�|d}�¬�t#�<t�tg��mq�5«n��t#�x�g�

i�¬�thj!«.t6vxmw}�~�jq|d�n�<t#kX}�jD�Dmw|�~�«�����m�}xthmw|nk�y{jq���n~�|�t¤~�|�~�}�~�mw�_}�vxt{t6��~��º�����n�<}�~�}���}�~�jq|s�
� �<���.��}x~¯}x�T}�~�jq|³jq«9t{v�m�}�~�jq| ~��G«.t6v<��j!v��zt#k��lo�v�t6«���m!yg~�|��Qm;��t#m��º|njq|T�)}�t6v��z~�|nmw�ujw�ºmq|
t{��t{�zt6|!}�mwvxo�}xv�t6t8r
~�}�¬ mq|�jw}x¬�t{vG~�|�~�}�~�mw�ujqv5kTt{vx~��qt6kª}xv�t6t8r
¬�j��<t8v�jljw}G¬nmq�h}�¬�t���mq�zt
��mw�9t{�Tmq��}x¬�t���t#m��n|�j!|T�)}�t{vx�z~�|.mw�l�.t6~�|n��vxt{«n��m!ygt6ks�_�ªtu�.�<t
��jqvx|G|l���G�.t6v�~�|��§}�j�kTt{|njw}�t
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CS630 Lecture Problems

Lecturer: Lillian Lee
Scribes: Chris Danis (cgd3) & Brian Rogan (bcr6)

Lecture 20: 13 April 2006

1. Recall in class that we discussed filler-gap constructions.

(a) Describe in your own words what a filler-gap construction is.

ANSWER:

As we have specified this be provided in the reader’s own words,
we find it unlikely that any solution offered here can be correct for
any student other than the authors. If the reader wished, however, to
adapt our understanding of the concept, she might start by describing
a filler-gap construction as a relic of restating a specific sentence
where various parts of the sentence are moved in the restatement.
This provides a filler (the new location of that part of the sentence)
and a gap (the place where the displaced piece formerly resided).
For example, when converting a statement to an interrogative, it is
possible for a noun-phrase to move from being part of a verb phrase
to being part of that sentence at the top level. (Ed: Another example
is topicalization: ”Burgers, I like. Sushi, I don’t”, or relative clauses.
Another example is: ”The officer that Joe, Bob and I complained to
... ”)

(b) Describe why this poses a problem when using (non-feature based)
CFG’s as a model of natural language.

ANSWER:

Filler-gap constructions pose a problem to using CFG’s because they
appear to force the CFG’s to capture long-distance dependencies.
Observe the example that we discussed in class:

[[whom]NP did police [[ inform ]V [ε]NP [that ...]S′ ]V P ]S

Notice that the ”whom” plays the role of the ε, however, the ε is
part of the verb phrase, while the ”whom” is actually part of the
sentence that contains the verb phrase, not the verb phrase itself.
This means that the CFG gives no clean way to specify that the
filler has been provided by the sentence, and does not need to be
provided by the verb phrase. Essentially, the production/constituent

1



that includes the noun-phrase has changed from the verb phrase to
the sentence. This means though that information must be passed
from the sentence production into the verb phrase production to en-
sure the sentence stays valid. In lecture we called this problem a
”long-distance dependency,” and posed it as evidence suggesting that
innately CFG’s may not be the best tool for the job.

(c) Would posing NL as the intersection of two CFL’s help to solve this
problem? What is the downside of this approach?

ANSWER:

Posing NL as the intersection of two CFL’s would certainly seem
to help with this problem: one CFL could provide basic structure
just as we did above, while simply allowing fillers and gaps to be
included in any place where they are relevant, while the second CFL
could enforce one long-distance constraint (for example that the filler
and the gap match). One potential advantage of using a CFG over
a simpler grammar is far greater context sensitivity: a CFG could
specify that the filler was part of the first noun phrase while the gap
was part of a verb phrase that followed later on in the sentence. In
this way the second CFG could mirror the first, except the terminals
would only match a filler to a gap and allow context-specific wild-
cards everywhere else. This would allow substantial control over
where in the sentence filler-gap constructions were allowed. In some
ways this is a redundancy, but it could help to separate the filler-gap
rules from the general language rules. (Ed: It may be possible to get
much the same power simply by intersecting a CFG with a regular
set, which is effectively a CFL. In this case we’ve effectively gained
nothing.)

There are other significant drawbacks to this approach though. First,
it is not clear that being able to enforce one long-distance constraint
is sufficiently expressive for all scenarios. In a complex English sen-
tence, it may be the case that there are multiple filler-gap construc-
tions which all need to be enforced. Second, this does seem like a sub-
stantial added complexity for a small benefit. Finally, this also feels
like somewhat dangerous territory. Though deciding membership in
a set formed by the intersection of two CFLs is simple enough (we
simply run our membership algorithm for the input string on both
CFLs and only accept when both accept) determining the empti-
ness of this intersected set is undecidable. Thus if we devised some
arbitrary formulation of valid sentences based upon this intersection
rule, it might not be possible to determine if the formulation actually
accepted any sentences at all.

2. In class we also spoke about feature-based CFG approaches to describing
sentences.

(a) What was the primary attraction of feature-based approaches over
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just plain CFGs as we used in the previous question?

ANSWER:

Recall that when using ”straight” CFGs, as in the previous part, we
need to rewrite the same rules over and over to ensure agreement of
various forms (gender, tense, gap, etc.). This meant that we needed
many many productions to state even the simplest ideas, many of
which were restatements of one another except providing for agree-
ment for each value that the relevant variables could take (e.g. past
tense/present tense).

(b) In order to implement the notion of variables in feature-based CFGs,
we essentially need rewrite rules that convert variables to all possible
values (the CFG formalism itself makes no allowance for variables,
simply terminals and non-terminals). How is this different from what
we discussed regarding non feature-based CFGs in the last question?

ANSWER:

In one sense this is very similar to what we discussed with non-feature
based CFGs because ultimately, if we were to look at this as the con-
text free language that results from the application of rewrite rules,
it would contain a large number of productions which were highly
repetitive, and differed only in terms required to agree (where there
were variables before). On the other hand, by extending the language
to have semantics which can be used to specify agreement, we place
a clear delineation between the underlying rules of our language, and
how these rules can be converted to the context-free grammar. This
means that for individuals specifying the rules, they need to write
far fewer rules which have much more meaning in terms of specifying
important features of the language. As a side-note, it may be possible
to modify CFG membership algorithms to explicitly do this variable
based matching, rather than having to actually apply rewriting rules
to an underlying grammar to get a CFG.

(c) How is it that feature based CFGs handle long-distance dependencies
better than straight CFGs when ultimately they rely on the same
class of grammars and algorithms?

ANSWER:

They handle long-distance dependencies better by explicitly modeling
them as features, rather than some more ad-hoc method like creating
multiple versions of the same productions (which is admittedly what
we’re doing under the hood). For example, in class we discussed
how we could include a GAP feature, which ensured gap-agreement.
Because this is a feature of the productions at the top-level, long-
distance information is propagated from leaves up to the root, and
ultimately to other leaves where it is relevant.

3. Recall that in class we briefly discussed tree-adjoining grammars. How
are the initial trees like the lexical entries in a feature-based CFG model?
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How are they different?

ANSWER:

Like a lexical entry in a feature-based model, the elementary trees describe
the required context of a particular word, and where it can be used. This
feels very feature-based, because the features in the lexical entry place con-
straints on the valid uses of a word. Unlike feature-based models though,
they are far more expressive, because basic rules of the language (i.e. how
sentences are composed) are stored at the level of elementary trees, so
certain sentences which are valid in the general case can be disallowed for
specific words and vice-versa. Superficially at least, this seems like a more
descriptive language. We don’t need to make general rules for how nouns
are used, but rather can produce rules for specific kinds of nouns, in a way
that seems more elegant than a feature-based approach.
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