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Q�tW x� �a��� u�� R VR�OQB ��ytDU�U QO R�i u� QDtyt u�wvax� u�wD�t �Q u�� R QwDUO ���tvR��
OvW���t �Q�DN�U �� OL�w Q� �vD�t ��yQt�Qo �twta �ytDU�U u�� QO xDiQ Q�mx� ��yQt�Qo OQw�
Q�mv�� ��Q� �Dw�iDt ��yx�oO�O Ov��tv p�rLD QDR� Q ��yOL�w x� x� RHD �� �Q xrtH OvWwm�t xm
w OyO�t Q�Qk C�trm u�� ���yOvw�B O�H�� Q� �Q �v�t �yv� R� �m� u�wvax� �Ovw�B Qt�Qo xm OQ�O OwHw
�UQQ� w xOW ���� RQ� �OOaDt ��yv�� R ��Q� Qt�Qo u�� OwW�t xO�t�v �wer Qt�Qo p�rO u�ty x�
s�y�wN j�kLD u�� QO CU� xr�kt u�� hOy Q�� u�rw� ��Q� �UQ�i u�� R ��Q� �yv� OQmrta xwLv
Q�Qk ���wQ u�� Q� �vD�t �Q Q�m xaUwD ��UQ�i u�� R QO �U�U� w �rY� ���wQ R� �wQW �� O�Wwm
u�v�wk �xawtHt s�HUv� R� u�v�t�� ��Q� s�yO V��Ri� �Q ���wQ u�� O�OaD xrLQt Qy QO w s�yO

CU� xOW CUD �U�vt CUD QDU� l� �wQ w �Ovw�B Qt�Qo QUQ�B ltm x� xrLQt Qy QO

�UQ�i u�� R ��Ovw�B Qt�Qo ��D��U�Lt ��yQt�Qo ��a��� u�� R VR�OQB ��O�rm C�trm

xtOkt �
xO�Rxrr�O�a+ OW���t �yv� QO "�RDv�K�U OR�U�t R��tDt C�aq�� w xO�O uwJ �Qo�O x��Wt s�y�it R� �QVv�O xJv�
uwvm �D �OQ�O OwHw �a��� u�� R VR�OQB sDU�U Qy QO xm CU� ���yWv�O u� QDtyt R� �QwDUO Vv�O w *����
pkDUt ��yv�� R ��U� wvR�� u�v�wk �yv� u� QDtyt xm xOW �iQat QwDUO ���tvR�� ��Q� �OOaDt ��ytU�r�tQi
*Naur �	��+ QO w �a��� u�� R ���tvR�� ��Q� *Chomsky �	��+ QO pkDUt Qw�x� xm OW���t uDt R�
wO sU�r�tQi u�� R� xO�iDU� �CU� QwyWt �BNF x� w CiQ Q�m� �awvYt ��yv�� R TQ�B QO xO�iDU� ��Q�
OwOLt �i�m xR�Ov� x� ��� Ovvm ���tvR�� �Q �a��� u�� R �D OvDUy �v�wD �i�m xR�Ov� x� ��� OQ�O xOta p�rO
xrtH ��D�Qt xrUrU x� RHD Q� �vD�t sU�r�tQi u�� �*���� xO�R xrr�O�a+ OvwW TQ�B �oO�U x� �D OvDUy
xm CU� QwyWt TQ�B w �pYiq� ��xR�U x� RHD u�wva CLD p�rO u�ty x� w OW���t QDmJwm ��yOL�w x�
u�� �*���� sOktQ��O+ OvOQm xO�iDU� u� R� wLv h�YwD ��Q� ���m� Qt� ��QoCN�U x� swUwt u�U�vWu�� R
�� Rewrite Rules �� Backus�Naur Form �� Immediate Constituent Analysis
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�yv� xty �mUt�J p�rO u�ty� w OvDUy lQDWt x�YN u�� QO �oty uwo �vwo ��yawvD uDW�O seQ�ra x� Q�v
�OvyO�t p�mWD �Q �D��U�Lt ��yQt�Qo R� �t�a� VN� u�vJty w CU� xO�t�v �ywQo CN�U �� ��yQt�Qo �Q
Gazdar+ �GPSG� �xDi�� s�taD �ywQo Q�DN�U �� ��yQt�Qo T�U� u�� Q� xOW �iQat ��yQt�Qo u� QDtyt R�
�HPSG� �u��v�$xDUy �ywQo Q�DN�U ��yQt�Qo u�wva �� u� R� �QDxO�J�B Q��U� w QN�Dt "wv w *et al� �	��
u�oS�w �� ��y���tvR�� CtU x� �yWqD QDW�� �Oa� x� ���� p�U R� �OW���t *Pollard and Sag �		�+
��yQt�Qo u�� R� xDUO u�rw� � *Russell and Norvig ��+ CU� xOW C��Oy QDtm ��yQt�Qo w QDxO�J�B
�vD�t ��yQt�Qo Qo�O R� �OW���t *Kaplan and Bresnan �	��+ ��wer �Wkv ��yQt�Qo �Cer Q� �vD�t
CU� QmP x� sRq �OQm xQ�W� *Joshi �	��+ �TAG� ��W��Ri� CNQO ��yQt�Qo x� u�wD�t swyit u�� Q�
xrtH R� �Ovvm�t xO�iDU� p�rLD ��Q� OL�w swyit R� wOQy w OvDU�v �wer qt�m �yQt�Qo u�� R� l� I�y xm
uwvm �D �CU� �Ovw�B Qt�Qo w *Me'l
cuk �	��+ �oDU��w ��yQt�Qo CU�v OL�w R� �QF� �yv� QO xm ���yQt�Qo
�*���� �v�F sU�k w �r�i+ uDt R� pkDUt �U� wvR�� u�v�wk uwJ ��yWwQ �UQ�i u�� R VR�OQB ��ytDU�U QO
xO�iDU� �rw xOW xDiQo Q�m� *���� C��+ �yHPSG w *���� �v�F sU�k w �r�i+ �W��Ri�$CNQO ��yQt�Qo
��yOvw�B xawtHt uOwtv xi��� �� O�Wwm s�y�wN j�kLD u�� QO �t w OQ�Ov �v�OvJ xk��U �wer ��yQt�Qo R�
�yQt�Qo u�� � VN� QO �t �s�yO Q�Qk uwtR� OQwt �Q �yv� ���Q�m w j���D Q�m u�� ��Q� �Q �Ovw�B Qt�Qo �R��v OQwt
"wQW �� � VN� QO �s� wW�t �vW� � VN� QO �yv� �Swrwv�tQD �� w s�vm�t �iQat �QYDNt CQwY� �Q
l� C��yv QO �D s�vm�t h� Q�aD u�� uOQm QDxO�J�B QO �aU xrLQt Qy QO xO�U ��ywor� w x�rw� ��yWkv R�

�s�yO x��Q� �UQ�i u�� R xO�U ��ywor� VR�OQB ��Q� QYDNt �QvWm�O

�Ovw�B Qt�Qo �iQat �
VWwB CLD pw� 	Ovm�t u�wva OQwt xU �Q OL�w Q� �vD�t ��yQt�Qo C� Rt u� QDtyt *Radford �	��+
��y�oO�J�B pQDvm ��Q� �yv� uOw� O�kt swU w �yv� uOw� �DWoR�� C�r��k swO �u�� R ��a� RwD s�v uO�O Q�Qk
*Me'l
cuk �	��+ �Qo�O w *Hudson �	��+ �yv� R� �m� OW x�Qty R�v �D�O�kDv� �� x� Q�v u�� �t� �u�� R
qFt �OvOQm O�yvW�B �Q xrtH !�RH� u�� �Q�DN�U �oDU��w �awv R� xO�iDU� ��yOL�w Q� x�mD ��Hx� xm Ow�
RH� �OvO�O�t �Q CNQO l� p�mWD xm OQm xO�iDU� C�trm u�� K�Ut Q�OCyH h�Qo l� R� VwQ u�� QO
sDN xW� Q x� �r�� I�y w OvDW�O Qo�O xtrm l� �ki w �ki CtU x� p�� l� ��Q�O C�trm xty �xW� Q
Sleator+ OvDUy �Q�O �Q �yQt�Qo ��Q� xOW KQ�t 'QW xU Qy uOw� �wer Q� xwqa �LG� �Ovw�B Qt�Qo �OW�tv
OwN R� xO�iDU� ��Q� �y�Q w �yWqD u�� xt�O� O��� �Q �Ovw�B Qt�Qo p�L Qy x� �*and Temperley �		�
��Q� u� Q� R �Q�DN�U �oDU��w l� xm CU� Q�wDU� ZQi u�� Q� qta LG �CUv�O �y OL�w ��Hx� C�trm
O�OH sU�r�tQi l� OwN �Ovw�B Qt�Qo xmv�� w CW�O QwO Q�v R� O���v �Q xDmv l� �OQ�O OwHw �a��� u�� R
wO u�� xU��kt ��Q� �t� *Sleator and Temperley �		�+ OW���t uDt R� pkDUt ��yv�� R ���tvR�� ��Q�

�*Sleator and Temperley �		�+ xrtH R� CU� OwHwt ��ymqt R�v hrDNt sU�r�tQi
�� Generalized Phrase Structure Grammar �� Head driven Phrase Structure Grammar

�� Lexical Functional Grammars 	� Tree Adjoining Grammar �� Distributional regu�

larities
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���tvR�� QO �oO�U �
TQ�B C��rta ���Q�m �

�Oa� ��yWR�OQB ��Q� QUQ�B �HwQN uOw� O�it �
OQtW Q� Q� R CQwY� �Q �Ovw�B Qt�Qo ��yxYNWt u�wD�t 
�DQD u�� x�

Qt�Qo �R�U xO�U �
�*La�erty et al� �		�+ �Dq�tDL� pOt l� x��Q� u�mt� �

Oa� �OvDUy ��DQt sy� ���vat �� �wLv &�Lr R� xm �D�trm ��ywQo Q�DN�U Q� �vD�t ��yQt�Qo hqNQ� �
O�O s�y�wN xm xvwov�ty �Ovm�t QDxO�U �Q j���D C��aQ xr�Ut u�� w OvwW�t Ovw�B sy x� TQ�B R�

�Ovm�t QDxO�U CU� �wer Q��U� xm �Q �UQ�i u�� R QO j���D C� Q�Ot �oS� w u��
�oO�U� �yv� x� 'w� Qt C�aq�� ��yOL�w x� uOw�v p��k seQ�ra xm CUv�� �y�Ovw�B Qt�Qo Qo�O �oS� w l� �

�OW���t G�QNDU� p��k
���tvR�� ��Q� u�oS�w R� �rt�m h� QaD �Ov� xDiQ Q�m� �U�rov� u�� R ��Q� �a�Uw K�U QO �Ovw�B Qt�Qo
��Q� �Ovw�B Qt�Qo R� �CU� xOt� *Sleator and Temperley �		�+ QO �U�rov� u�� R R� �a�Uw VN�
Diang et+ �mWRB �D�aq�� ��ytDU�U R� Vv�O G�QNDU� �*Hashara et al� ��+ �yO�O� wQ G�QNDU�
�CU� xDiQo Q�Qk xHwD OQwt R�v Qo�O ��yv�� R K�U QO �CU� xOW xO�iDU� �Qo�O O�� R OQ�wt w *al ��
�Ovw�B Qt�Qo u�vJty �OQm xQ�W� *Liu ��+ �v�J w *Aubin ��+ �wUv�Qi u�� R x� u�wD�t xvwtv ��Q�
Hunt�+ CU� xO�O u�Wv Q�Dio VR�OQB xv�tR QO �Q �O�� R ���v�wD R�v *La�erty et al� �		�+ ��Dq�tDL�

�OW�� �t xr�kt u�� hOy �UQ�i u�� R ��Q� �yv� OQmrta ���� RQ� w *�		�

�Ovw�B ��yQt�Qo �Q�PoO�tv �
��Q� �s�vm�t �UQQ� xDiQo Q�Qk xO�iDU� OQwt VywSB u�� QO xm �OL QO �Q �Ovw�B Qt�Qo �Swrwv�tQD VN� u�� QO
*Sleator and Temperley �		�+ w *Sleator and Temperley �		�+ x� u�wD�t QDW�� C��� RH

�OQm "wHQ
�OwW�t xO�O X�YDN� �tU� l� Qy x� xm Ovvm�t ��DQt sy x� �Q C�trm CiH �yOvw�B Ovw�B

uOQm ��Q� u�wvax� u� R� xm OvwW�t pYDt �yv� x� C�trm ��y Qor�YD� j� Q� R� �yOvw�B Qor�YD�
Qor�YD� wO �OW���t �� ��� x�Qty x� Ovw�B s�v l� pt�W Qor�YD� Qy �OwW�t QmP Qor�YD�
CtU QO ���- Qor�YD� w xOw� j���t sy �� �yv� �t�U� xm OvwW�t pYDt sy x� �t�ovy

�OQ�o Q�Qk Ovw�B �CU�Q� AJ
�a��D ��ytQD �UwD xm CU� �tQiVwN ��yrwtQi pmW x� Qor�YD� l� ��Q� �yOvw�B h� QaD �Ovw�BC�twRrt

�CU� xOt� � pwOH QO �yv� CU�r xm OwW�t xDN�U
�� Probabilistic Link�Grammars
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XNWt �Q u� s�v xm OwW�t "wQW nQR� hQL QDW�� �� l� �� Qo p�YD� l� �rm Cr�L QO �Ovw�B j���D
uwv�k �OwW�t xO�t�v �T� wvQ� R xm O����t xt�O� lJwm hwQL R� �� xr��vO �� w Ovvm�t
w Ax� � � � xm Qor�YD� wO 	OQm xYqN Q� R sQi x� u�wD�t �Q Qor�YD� wO u�� j���D �rm

x�oQy OvQ�O p�YD� C�r��k By� � � � yn
w Ovm Ck���t B �� A �hr��

Ck���t y� � � � ym �� x� � � � xm ��m � n w Ovm Ck���t y� � � �yn �� x� � � �xn ���
m � n w Ovm

�Ovm C��aQ �Q Q� R u�v�wk O��� Q�Dat �Ov� Ovw�B Qy
�Ovvm 	�k �Q Qo�Oty O���v C�trm ��q�� VN� QO s�UQD s�ovy �yOvw�B �uOw� K�Ut

�Ovvm pYDt sy x� �Q C�trm xty O��� �yOvw�B ��Ov�ty

�Ovvm ��Q� �Q C�trm xty �Ovw�B C�twRrt �DU��� �yOvw�B ���Q�

QO Qt�Qo �oOQDUo x� xHwD �� �OvwW�t xO�t�v ��wer ��yQt�Qo �C�er Q� pt�m x�mD Cra x� �yQt�Qo u��
xDio �QvWm�O C��yv QO h� Q�aD u�� xawtHt x� w OwW�t xO�t�v �h� QaD l� �Hv�� QO uwv�k Qy C�er K�U

�OwW�t

�UQ�i u�v�wk ���tvR�� ��Q� �Ovw�B Qt�Qo R� xO�iDU� 	
C�r��k w s�vm ���tvR�� �Ovw�B Qt�Qo ltm x� �Q �UQ�i u�� R QwDUO �U�U� ��ywor� s�vm�t �aU VN� u�� QO
OQ�o CQwY sOk x� sOk Q�m xaUwD xm CU� xOw� u�� Q� �t VqD �s�yO Q�Qk VHvU OQwt Q�mv�� ��Q� �Q �yv�
QwDUO �DvU C�ar��t QDW�� uOw� �vD�t �OyO CUO� �Ovw�B Qt�Qo �Q�PB T��kt ���� RQ� CyH �Q��at �D
x���Q ��y QwDUO Q�m T�U� xm u�� R QwDUO QO �yx���Q �RmQt w �QwLt Vkv w wUm� R� �yx���Q Q� �UQ�i u�� R

�Ovw�B Qt�Qo ��yQorta �� pwOH
OQmQ�m Qorta

�OvwW ��Q� O��� Qor�YD� wO Qy �

�OwW ��Q� �DU��� �yQor�YD� R� �m� or

�CU� �Q��DN� CQ��a fexpg

�OwW ��Q� Ov�wD�t Qor�YD� u�� R� �QDW�� O�OaD �� l� � �unary�

QD�vqw� CQ��a ��H� Ov�wD�t�MAC NAME � x�Dwm CQ��a
�OwW�t xDio wQm �t u� x� xm OwQ Q�m� exp

�MAC NAME� � exp

�� Subscripts �� Planarity �� Connectivity �� Connectivity 	� Satisfaction �� Lexical

Grammars �� De�nition
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�yx���Q u� QO xm �tU�r�tQi u�wvax� �Q �Ovw�B Qt�Qo �Qo�O �wU R� *���� sOkt Q��O+ OyO�t p�mWD �Q ��
�yx���Q u�� Q� �Q x�mD R�v �t xr�kt u�� QO �Ov���tv�t 
U�vt �OvDUy G�QNDU� p��k TQ�B xH�Dv R� �oO�U x�
xi��� xawtHt u�� x� �Q x���Q OvJ �� l� xrLQt Qy QO fpai �pa�ig x�rw� xawtHt R� "wQW �� w s�� xO�O Q�Qk
x�ov l� R� u�wD�t OOQo�t u��aD xtrm CiH l� u�� Ovw�B l� �� �twta x���Q Qy xmv�� x� xHwD �� �s�vm�t
w � x���Q wO xm CUv�� X��� �� R� Qw�vt s�vm ZQi Qo � �OQm �wULt Qt�Qo x� �Ovw�B uOwRi� �Q xrLQt Qy
xrLQt Qy �s�yO Q�Qk uwvm �D xOW h� QaD ��yOvw�B xawtHt �Q At w OvwW�t pYDt sy x� X Ovw�B j� Q� R� �
CU� �B� f� uwJ �HwR wor� R� Qw�vt �OwW xO�O u�Wv At�� � At 	 fX��� ��g CQwYx� Ov�wD�t
��v�t �OyO�t u�Wv xrtH TQ�B QO �Q B R� w�a Qy Qw�L xwLv xm CU� �a��D f w B 
 A u� QO xm
G�QNDU� *���� �w�o w �Qwv�+ R� �ywor� Qo�O xt�O� QO w OW���t *���� �Qrv�N+ x�rw� ��ywor� G�QNDU�
u�vJty �CU� xOW xO�iDU� *���� �v���+ R� �rai ��yywQo R�v w xk���t x�oDUO ���tvR�� QO �CU� xOW

�OW���t *Megerdoomian ��+ j���t u�Dq x� �UQ�i hwQL CW�ov

fS�pa�i �pai�g �
�
�OQ�o�t Q�Qk pai R� p�k pa�i u� QO xm OQ�O OwHw pa�i w pai Vkv wO ��UQ�i u�� R wor� u� QDxO�U QO
pYDt Qo�Om� x� S Ovw�B j� Q� R� wO u�� �OQm h� QaD p�ai� w �t�U� ��Q� wQm �t wO u�wD�t Q�mv�� ��Q�

�OvwW�t
�noun� 	 S�&

�verb�it� 	 S�&

�CU� xOt� � pmW QO ��� xrtH TQ�B xH�Dv �p�Ft ��Q�

�CiQ OtL� ����

���xrtH TQ�B �� pmW

fM�OvUt �pai�g �
�
R� OvUt �OwW�t xOv�wN OvUt xm OQ�O R��v Qo�O !RH l� x� pai �OwQ Q�m� xrtH QO �O�vU� p�ai� x�oQy
�modal� �wQm �t �OwW�t ��NDv� �t�U� xk�� R� OvUt OwN �OwW�t pYDt pai x� M Ovw�B j� Q�
xvwov�ty �CW�O s�y�wN �Q � pmW TQ�B ��� xrtH ��Q� qFt �CU� xDiQ Q�m� �O�vU� p�ai� h� QaD ��Q�

�OOQo�t ��DQt pai x� M Ovw�B j� Q� R� OvUt CU� XNWt xm
�noun� 	 S� or M�&

�modal� 	 M� � S�&
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�Ovw�B Qt�Qo ltm x� �UQ�i u�� R �QwDUOVv�O ���tvR�� �

�CU� OvtQ�m �ra ����

��� xrtH TQ�B �� pmW

fOM�pwait ��Q�� O�pwait �pai�g �
�
w ��� xrtH� �Q xv�Wv �� Ov�wD�t pwait �OvwW�t xOv�wN pwait xm OvQ�O �Qo�O !RH x� R��v �OaDt p�ai�
xmv�� x� xHwD �� �OW�� ��G�� pmW w ��� xrtH� xv�Wv uwO� �� ����� pmW w ��� xrtH� �� ���hr��� pmW
��Q� �noun�indef� �wQm �t R� �Owtv XNWt OvQ�O �Q xv�Wv u�� xm ���ytU� O��� CU� O�kt lS�w ��
T� wv Q� R j� Q� R� u� "wv w OwW�t pYDt pai x� O Ovw�B �� pwait �s�vm�t xO�iDU� �t�U� u�� h� QaD

�OwW�t u��aD
�noun� 	 S� or M� or Oa� or OM�&

�noun�indef� 	 Oc� or OM�&

ra 	 OM� � Ob�&

�verb�t� 	 fO�g � S�&

�OQwN �Q 
�U �ra ����

�Ov�wN �R�w� �ra �
��

�Ov�wN R�w� �ra �
��

�A� ��� �hr��
xv�Wv uwO� pwait �G� �� xv�Wv �� pwait �	� �Q 
xv�Wv �� pwait �hr�� �	 pmW

fM�stDt �xi��� hQL�� C�stDt �pai�g �
�
CU� sRq �yv� pai xm �DqtH QO �Ovm�t pt�m �Q pai �vatw xOt� xi��� hQL R� Oa� xm CU� �tU� stDt

��� pmW w �
� xrtH� OQ�o�t Q�Qk pai R� p�k stDt
xO�O C�Uv pai x� C Ovw�B j� Q� R� w xOW pYDt sU� x� P Ovw�B j� Q� R� �xi��� hwQL� stDt xv�Wv

�OwW�t
�noun� 	 S� or M� or Oa� or OM� or P�&

�prep� 	 P� � C�&

���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO � ���
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�CiQ OtL� �� �ra �
��

sRq p�ai� ��Q� stDt �
 pmW

�verb�it� 	 fC�g � S�&

�*���� �w�o w �Qwv�+ Ovm P�ND� Ov�wD�t �Dw�iDt ��yx�o��H u� x� C�Uv OvQ�O pwait xm �DqtH QO stDt

���hr��� pmW w ��� xrtH� O���t stDt R� p�k �OW�� xDW�O �Q �xv�Wv pwait Qo � �

���A�� pmW ��� xrtH w ���� pmW ��� xrtH� u� R� TB w V�B �OW�� x�Qty �� �� pwait Qo � �

���C�� pmW w ���� xrtH� stDt R� TB OW�� xv�Wv uwO� Qo � �
�OwW�t �U� wvR�� ��OaDt p�ai� h� QaD KqY� ��Q� �verb�t� �wQm �t

�verb�t� 	 �fT�g � fC�g � Ob�� or �Oa� � C�� or �Oc� � fC�g� or �fC�g� Oc��
� S�&&

fT�R��tD �pai�g �
�
stDt �� stDt �awv u�wvax� u� R� xm Ovm�t pt�m �Q u� �vat w �uDUv�O pFt� OwQ�t Q�m� p�ai� �NQ� �� R��tD
w CU� �Q �xv�Wv �� pwait R� Oa� w pai R� p�k u� x�o��H �OwW�t O�� *���� �v�Or�xwmWt+ pwait �OvUt
�s�vm�t xO�iDU� p�ai� u�� h� QaD ��Q� �verb�ic� �wQm �t R� �OwW�t pYDt pai x� T Ovw�B j� Q� R�

��
 pmW� OQ�O �R��tD Vkv OQt ���� xrtH QO qFt
�noun� 	 S� or M� or Oa� or OM� or P� or T�&

�verb�ic� 	 ��fC�g � Ob�� or �Oa� � fC�g� or �Oc� � fC�g� or �fC�g � Oc���
� S�&&

fJ�hwYwt �CiY�� B�h��t �x�r�h��t�g �sU� ��yxDU��w �
�
B Ovw�B h� Q� R� x�r� h��t w J Ovw�B j� Q� R� CiY �OvDUy x�r� h��t w CiY pt�W �yxDU��w u��
�s�yO�t Q�Qk xDUO wO QO �Q sU� ��yOvw�B �oO�U ��Q� ���� pmW w ���� xrtH� OwW�t pYDt sU� x�
�noun�vc� �wQm �t ltm x� xm �R��tD �� stDt �pwait �pa�i� OW�� pai x� xDU��w sU� u� QO xm ���yOvw�B
p�ta� �OwQ�t Q�m� Qw�vt u�ty x� �noun�nc� �wQm �t xm �stDt w x�r� h��t� u� Q�e w OvwW�t xYqN

�OQ�o�t CQwY C�iY ��Q� sy �y��Wt
��	 � ���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO



�Ovw�B Qt�Qo ltm x� �UQ�i u�� R �QwDUOVv�O ���tvR�� �

�CiQo OtL� R� �Q ��Dm �ra �
��

�CiQo ���Dm OtL� R� �ra �
��

�CiQo OtL� R� ���Dm �ra �
��

�O� QN ��Dm Q�R�� R� �ra �

�

��� �hr��

�C� �A�
pwait �C� �� xv�Wv �� pwait �A� w �	� �Q 
xv�Wv �� pwait �hr�� �OaDt pai �� CqtH QO �OaDt x�o��H �� pmW

xv�Wv uwO�

�CUv�O�tv OQt �Q OtL� �ra �
��

�����xrtH�Xk�v p�ai� ��Q� �R��tD Vkv � pmW

�noun�nc� 	 �B� or P�� � �f(J�g � fB�g�&
�noun�vc� 	 f(J�g � fB�g � �S� or M� or Oa� or OM� or T��&
�noun� 	 �noun�nc� or �noun�vc�&

�adj�jc� 	 P� � �f(J�g � fB�g�&
�adj�vc� 	 f(J�g � fB�g � �S� or M� or Oa� or OM� or T��&
�adj� 	 �adj�jc� or �adj�vc� or J�&

P�ND� �Q sU� x�o��H Ovv�wD�t C�iY xm CUv�� u� p�rO w OQ�O �t�U� x� �O�� R Cy��W C�iY h� QaD
h��t �� CiY u�tRty Ovv�wD�tv J �Ovw�B p�mWD� CiY x�o��H QO C�iY xm CU� u�� QO �yv� Cw�iD �Ovvm

�OvW�� xDW�O x�r�
���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO � ���
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�CiQ OtL� nQR� QUB �
��

�����xrtH� sU� ��yxDU��w �� pmW

h��t qFt �OvyO�t VWwB �Q u�� R uOw� �DWoR�� C�Y�N �� wN� �Ovw�B Qt�Qo xm CW�O xHwD O���
Vkv xmv�� Q� xwqa CUwO ���� xrtH QO p�Ft ��Q� �OQ�o Q�Qk Qo�O �tU� xwQo l� xDUy Ov�wD�t OwN x�r�
V�� Q�QmD xD�r� ��� pmW� CU� xOQm Q��DN� �Q �OtL�� x�r� h��t w ��wN� CiY OwN OQ�O �y�r� h��t

�*���� �v���+ CU�v pw�ODt �UQ�i u�� R ��Q� K�U xU R�

�CiQ OtL� �wN CUwO nQR� QUB �
��

�Ovw�B Qt�Qo ltm x� �yv� �R�UrOt w sU� ��yxDU��w uOw� �DWoR�� �� pmW

OwHw xrtH ��Q� TQ�B wO ���� xrtH QO qFt �OyO�t MQ �O�� R s�y�� �QDxO�J�B ��yQ�DN�U QO xD�r�
�CU� XNWt QO xm OQ�O

�O�O �Q Tqm nvQR �ra ����

����� xrtH� CiY w �i�	t Vkv QO �t�U� uDWo �r�wDt s�ovy QO s�y�� �� pmW

���� pmW w ���� xrtH� Ovm P�ND� u�tRty �Q CiY u�OvJ umtt sU� l� xm CUv�� ��Q� (J� OwHw

fA�O�k �pai�g �
�
�v�� V�B Ovm�t P�ND� qwtat xm �Q �y�o��H u�wD�t u� "wv x� xHwD �� �t� OQ�Ov xrtH QO �D��F x�o��H O�k

*���� �w�o w �Qwv�+ OQm s�UkD xDUO xU x� u�wD�t �Q Ow�k �E�L u�� R� �OQm
��� � ���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO



�Ovw�B Qt�Qo ltm x� �UQ�i u�� R �QwDUOVv�O ���tvR�� �

�OQwN �Q nQR� MQU 
�U �ra ����

��� � xrtH� sU� l� ��Q� �r�wDt C�iY ��� pmW

���hr��� pmW w ��� xrtH OvQ�o�t Q�Qk pa�i R� V�B xm ���yO�k �����

Ovw�B j� Q� R� xm OW���t ��WwN� CQUt w u�ULD w �TwUi�� hU�D � �V�m � �vtD ��yO�k pt�W xDUO u��
�OvwW�t pYDt pai x� Aa

Ow� sQo �wy V�m ����
�adv�a� 	 Aa�&

���� ��pmW w ��� xrtH OvQ�o�t Q�Qk pa�i R�TB xm ���yO�k �����

j�OYD ���Hm � VUQB ��xO��B� Cr�L ����� R� C�i�m ���tm � C�tm ���HQy� u�mt ��yO�k pt�W xDUO u��
�OvwW�t pYDt pai x� Ab Ovw�B j� Q� R� xm OW���t �wO� wO� 
�DQD w ��tDL�

�Ot� xO��B �ra ����
�adv�b� 	 Ab�&

A�� pmW w ��� w ��� CqtH OvQ�o�t Q�Qk pa�i R�TB sy wV�B sy xm ���yO�k �����
��C w

pYDt pai x� A Ovw�B j� Q� R� xm OW���t �O��W� O�OQD w �RoQy� �iv ��RwQ�O� u�tR ��yO�k pt�W xDUO u��
j���D uwv�k �l�Q� OQ�O �Q Ab w Aa "wv wO Qy �� p�YD� C�r��k A Qor�YD� xm CW�O xHwD O��� �OvwW�t

��� VN�
�adv�c� 	 A�&

OwHw VWwB ��Q� ( OwHw xm O�vm xHwD �CWwv xQ�� wO �Q p�ai� h� QaD �wQm �t u�wD�t 
�DQD u�� x�
�CU� u�tRty ��yO�k

�modal� 	 M� � �f(Ab�g � S� � f(Aa�g�&
�verb�it� 	 fC�g � �f(Ab�g � S� � f(Aa�g�&
�verb�ic� 	 ��fT�g � fC�g � Ob�� or �Oa� � fC�g� or �Oc� � fC�g� or �fC�g �

Oc��� � �f(Ab�g � S� � f(Aa�g�&&
�verb�t� 	 ��fC�g � Ob�� or �Oa� � fC�g� or �Oc� � fC�g� or �fC�g � Oc���

� �f(Ab�g � S� � f(Aa�g�&&
���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO � ���
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�O� QN ��Dm �ra RwQ�O ����

�O� QN ��Dm RwQ�O �ra ����

��� �hr��

�C� �A�
pa�i R� TB w V�B �C� w �A� pa�i Q� TB �	� pa�i R� V�B �hr�� O�k hrDNt ��yy�o��H ��� pmW

�rai xwQo ��y�vwo �vwo �
�
CLD �OQ�O OwHw �UQ�i u�� R QO xm �Q �rai ��yywQo "wv� u�wD�t �CiQ Q�m� pai ��Q� xm �i� Q�aD KqY� ��

s� Q�o� Q�v QO Q� R CQwY� �rm Cr�L QO �Q pai u�tDN�U Qo � �O�O Q�Qk VWwB
Cr�L xOvR�U QYva � pwyHt xOvR�U QYva � �v�oS�w pai � �rai Q�e QYva �Xk�v pai � x���Q

�CN�U �Q �rai xwQo u�tRty ��yy�oDUO xty u�wD�t �Q�DN�U u�� xDUy u�wvax� �v�oS�w pai uDiQo Q�v QO ��
���t CQwY �yvD �t �oO�U ��Q� �OwW ��NDv� pai hrDNt CQwY �� R� �m� R� Ov�wD�t �v�oS�w pai
�� �OQ�o�t s�Hv� �y��Wt pmW x� �yDQwY Q��U h� QaD �s� Q�o�t Q�v QO �Q �pwyHt w swrat xHw QO� jr�t
u�wD�t ��yrai �OQwN pFt pai l� jr�t ���t sQi R� �pai Q�DN�U QO hrDNt ��yawvD uDiQo Q�v QO
u�wD�t �Q � x���Q ���a� R� l� Qy �OwW�t xDN�U CiQ w CiQ Oy�wN �CiQ OwW� �CiQ OW�t �CiQ

�OQm h� QaD Q� R CQwY�

fGXY�Xk�v pai �pai�g �����

��Q� xO�iDU� OQwt �twta Ovw�B �s�vm�t h� QaD qkDUt �Q l� Qy xm OwW�t s�UkD xk�� Q� R xU x� xk�� u��
�u�tR �twta� xi��� ��y�oS� w �xtrm x� xHwD�� Y w Ovm�t XNWt �Q xk�� Q� R X u� QO xm CU� GXY �yv�

�s�vm�t h� QaD xv�o �OH CQwY� �Q l� Qy �Ovm�t Om �Q
�OvDUy OOa w XNW Ok�i xm ���yv� �hr�

bayd mytvan my
svd 	 GAP�&

my
sd 	 GAT�&

btvan b
svd 	 GAS�&

��� � ���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO



�Ovw�B Qt�Qo ltm x� �UQ�i u�� R �QwDUOVv�O ���tvR�� �

�OvDUy �t�RDr� w xDWPo �p�L ��yv�tR xOvyO u�Wv 
�DQD x� S w T �P �jwi h� Q�aD QO

�OW���t hrDNt ��yxi�Y ��Q� hQY p��k xm uDW�O pai ��

da
st 	 GBP�&

�OW���t p�L ��yxe�Y ��Q� hQY p��k �ki xm uDU�wN pai �G

xahd 	 GCP�&

fK��rai Q�e QYva �pai�g �����

Ovw�B j� Q� R� �yv� xty �OvDU�v p�ai� xk�� !RH w OvQ�o�t Q�Qk pai R� p�k xm CU� ���ymS�w pt�W xk�� u��
�OvwW�t pYDt pai x� K

baz va ps ��� 	 K�&

fRT�pai �Cr�L �v�tDN�U QYva�g �����

Q�m� R�v qkDUt Ov�wD�t �uOw� Cr�L xOvyO u�Wv Q� xwqa xm CU� uOw� pai ��yxe�Y xty pt�W xk�� u��
�OwW�t pYDt pai x� R Ovw�B j� Q� R� xtrm u�� �OwQ

bvd 	 RT�&

�rai hrDNt ��yy�oDUO �����

Q�v QO �OwW�t xDN�U jr�t ���t sQi R� xm �Q �irDNt ��yxe�Y VN� u�� QO �OW QmP xm Qw�v�ty
�� wQm �t ��yxe�Y u�� R� l� Qy ��Q� �OQ�o�t CQwY �y��Wt pmW x� �yxe�Y Q��U CN�U �s� Q�o�t

�OW���t xe�Y u� h� QaD xOvQ�O Q� QO xm OwW�t h� QaD

����� xrtH� XNW Q�e �t�RDr� ��

�ISUB� 	 fK�g � GAS�&

����� w ���� CqtH� �YNW Q�e �Q��N� xDWPo ��

�IPIN� 	 fK�g � �GAP� or GAT��&

O��� �xQ�e w �modal� � �r�k h� Q�aD xH�Dv QO Ov�t�t �r�N pa�i x�o��H �YNW Q�e ��ytQi QO
O����t Q��eD A x� O�k Qor�YD� pa�i OwHw sOa x� xHwD �� u�vJty OwW hPL S Qor�YD� w OwW KqY�

�OQ�Ov OwHw �Dw�iD OW QmP VN� QO xm �O�k "�wv� u�� Cr�L u�� QO xm �QJ
�modal�im� 	 M� � �f(A�g�&
�verb�it�im� 	 fC�g � �f(A�g�&

���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO � ���
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�verb�ic�im� 	 ��fT�g � fC�g � Ob�� or �Oa� � fC�g� or �Oc� �
fC�g� or �fC�g � Oc��� � �f(A�g�&&

�verb�t�im� 	 ��fC�g � Ob�� or �Oa� � fC�g� or �Oc� � fC�g� or
�fC�g � Oc��� � �f(A�g�&&

����� xrtH� xOv�� �Q��N� �A
�FUT� 	 GCP� � fK�g&

����� xrtH� jr�t �Q�QtDU� Q�e xDWPo �C
�NCSP� 	 fK�g&

sQi h� QaD ��Q� 
�DQD x� p�k Ovv�t Q� R �wQm �t �jr�t ���t p�ai� h� QaD ��Q� �� wQm �t C��yv QO w
�OwQ�t Q�m� �OaDt w R��tD OvtR��v �sRq ��O�vU� p�ai� jr�t ���t

�SP�modal� 	 ���ISUB� or �IPIN�� � �modal�im�� or ���FUT� or �NCSP�� �

�modal��&

�SP�it� 	 ���ISUB� or �IPIN�� � �verb�it�im�� or ���FUT� or �NCSP�� �

�verb�it��&&

�SP�ic� 	 ���ISUB� or �IPIN�� � �verb�ic�im�� or ���FUT� or �NCSP�� �

�verb�ic��&&

�SP�t� 	 ���ISUB� or �IPIN�� � �verb�t�im�� or ���FUT� or �NCSP�� �

�verb�t��&&

���� pmW� O�O V��tv Q� R ��yr�Ft j� Q� R� u�wD�t �Q jwi h� Q�aD QO xDiQ Q�m� �Ov� Ovw�B �SD�QDU�

fL��rwait CiY �pwyHt xOvR�U�g ��rwyHt xHw 	����

p�Ft ��Q� �OwW pkDvt pwyHt xOvR�U QYva x� O��� hrDNt ��yv�tR QO sRq C�Q��eD xty ��rwyHt xHw QO
p�ai� Q��U Ovv�ty� uOW pai� pwyHt xOvR�U QYva �s� Q�o�t Q�v QO �Q uOW pai jr�t ���t CQwY u�ty
C�twRrt �OvW���t pwait Ok�i w OyO�t p�mWD pwait sU� �� L Ovw�B l� xm Cw�iD u�� �� OwW�t h� QaD
��verb�t� ��ywQm �t QO �YNW Q�e w �YNW ��yDr�L QO QO �Q R��tD OvtR��v w �OaDt p�ai� �Ovw�B
QO �Q xi��w u�ty Q� R ��ywQm �t �s�Ow� xOQm h� QaD �verb�ic�im� w�verb�t�im� ��verb�ic�
�OaDt� Ov�xOW pYDt OW pai x� xm ���y�rwait CiY "�wv� u�� R��tD ��Q� �OvQ�O xOya Q� �rwyHt Cr�L
wO �s�vm�t xO�iDU� OW pai x� p�YD� ��Q� Lic w Lt Cw�iDt Ovw�B "wv wO R� 
�DQD x� ��R��tD OvtR��v ��
wO �s�vm�t xO�iDU� �rwait CiY "wv wO u�� h� QaD ��Q� 
�DQD x� sy �PP�ic� w �PP�t� �wQm �t
�rwyHt pai ��yv�tR w �ytQi "�wv� h� QaD ��Q� swrat Cr�L Ovv�t R�v �SP�ic�p� w �SP�t�p� �wQm �t
CUv�� �Hv�� Cw�iD �yvD �OwQ�t Q�m� OwW�t xDN�U OW pai x� QwmPt �rwait CiY "wv wO p�YD� R� xm
jr�t ���t sQi h� QaD QO �Hv�� QO w OvDiQ�t Q�m� pai jr�t ���t sQi h� QaD QO q�k �ywQm �t u�� xm
xm �QJ CU�v xO�iDU� p��k �Hv�� QO �FUT� �wQm �t xm OQm xHwD O��� R�� u�vJty �pwyHt xOvR�U QYva
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�

�O�O TB u�wD�t �Q ��Dm xW�ty ����

�O�O TB OW�t �Q ��Dm RwQ�O ����

�O�O Oy�wN TB xv�N��Dm x� �Q ��Dm �OQi OtL� ����

�O�O TB �Q ��Dm OtL� ����
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�E�
�E� �D �hr�� ��DQD x�� ���� �D ���� CqtH ��Q� pY�L �Ov� Ovw�B ��� pmW

K�LY OW Oy�wN xDWm � OQ�o�t Q�Qk pwyHt xOvR�U QYva w �v�oS�w pai u�� pwyHt Cr�L QO Xk�v pai
xOW �U� wvR�� �FUT�ic�p� w �FUT�t�p� �wQm �t wO CQwY� wQm �t u�� w �OW xDWm Oy�wN xv CU�

�Ovm�t CrqO pai "wv x� p�k Ovv�t ic w t xm CU�
�PP�t� 	 Lt�&

�PP�ic� 	 Lic�&

�verb�t�p� 	 fC�g � f(Ab�g � S� � f(Aa�g&
�verb�ic�p� 	 fT�g � fC�g � f(Ab�g � S� � f(Aa�g&
�verb�ic�im�p� 	 fT�g � fC�g � f(A�g&
�verb�t�im�p� 	 fC�g � f(A�g&
�FUT�t�p� 	 GCP� � Lt� � fK�g&
�FUT�ic�p� 	 GCP� � Lic� � fK�g&
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�SP�t�p� 	 �Lt� � ����ISUB� or �IPIN�� � �verb�t�im�p� � or ��NCSP�

� �verb�t �p���� or ��FUT�t�p� � �verb�t�p��&&

�SP�ic�p� 	 �Lic� � ����ISUB� or �IPIN�� � �verb�ic�im�p� � or ��NCSP�

� �verb�ic �p���� or ��FUT�ic�p� � �verb�ic �p�� &&


sd 	 �SP�t �p� or �SP�ic�p�&

p�rO u�ty x� �OwQ Q�m� pkDUt �v�oS�w pai l� u�wvax� Ov�wD�t OwN OW xm CW�O xHwD O��� u�vJty
�QvWm�O R� �Qo�O pNOt QO Ov�wD�t Q�m u�� �OQm xi��� �Q �SP�modal� �wQm �t u� h� QaD x� u�wD�t

�OwW s�Hv�

l� R� �� xvwtv ���� p�Ft XNq�� �OW�� O�it jwi h� Q�aD x�HwD QO Ov�wD�t ���� �D ���� ��yr�Ft
���� pmW� CU� R��tD OvtR��v pai l� ��Q� xO�J�B �D�Uv xrtH

�OW xDWm u�wD� V�m ����

�OW xDWm u�wD�t xW�ty ����

�OW xDWm OW�t ����

�OW xDWm OtL� ����

��OW Oy�wN xDN�vW R�Dtt OQo �W xUOt QO #�tDL OtL� �OQi ����
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pa�i w pai xk���t �
�
u�� R QO pai "�wv� CN�U xwLv �D s�vm�t QDxO�J�B �mOv� �Q p�ai� w �t�U� h� QaD �Oa� VN� w VN� u�� QO
xHwD �� �s�yO Q�Qk VWwB CLD �Q O�OaD w XNW QO pai w pa�i u�� j���D C� Q�Ot xwLv u�vJty w �UQ�i
�v���W ltm �Hv�� QO �Ovw�B Qt�Qo uOw� �wer C�Y�N �u�oS�w x� �UQ�i u�� R QO j���D u�v�wk �oDU��w x�
CU� R��v ��UQ�i u�� R xk���t x�oDUO uO�O VWwB ��Q� �OW���t u� �v���DWB x� QO�k �oO�U� w Ovm�t
xO�O �U� ���noun�vc� pY� QO� �noun� �va� s�Ow� xDiQo Q�v QO �t�U� h� QaD ��Q� xm �� wQm �t xm
�Q h� Q�aD u�vJty w OW���t Cw�iDt u�Uv� w Q�Ov�H �u�H �� �t�U� ��Q� �UQ�i u�� R QO j���D xm �QJ �OwW
jwi OQ�wt R� l� Qy xt�O� QO �OQm �U� wvR�� �l� Qy uOw� 	tH w OQit w X�NW� Cw�iDt Cq�L ��Q� O���

�s�vm�t �UQQ� �Q

u�H �� pa�i �����

CqtH� OQ�Ov OwHw Q��H� pa�i O�OaD QO 	tH Cr�L QO �t� OW�� j���t pai �� O��� OQit pa�i Cr�L u�� QO
QO 
�DQD x� �t�U� u�� h� QaD ��Q� �noun�in�p� w �noun�in�s� �wQm �t wO ������ w ����

�OwQ�t Q�m� 	tH w OQit ��yDr�L
�OvR� Q�t �yoQ� ��
�

�OR� Q�t �yoQ� ����
�noun�vc�in�s� 	 f(J�g � fB�g � �Sts� or M� or Oa� or OM� or T��&
�noun�vc�in�p� 	 f(J�g � fB�g � �St� or M� or Oa� or OM� or T��&
�noun�in�s� 	 �noun�nc� or �noun�vc�in�s�&

�noun�in�p� 	 �noun�nc� or �noun�vc�in�p�&

w t ��yU� wv Q� R ��S� CU� pai w pa�i u���t Ovw�B xOQm Q��eD xm �Ovw�B �yvD CU� XNWt xm Qw�v�ty
Qt�Qo QO Ck���t �OwW�t xOy�Wt xm xvwov�ty �OvwQ�t Q�m� uOw� OQit w XNW swU uO�O u�Wv ��Q�s
QmP VN� QO xm �y Ovw�B j���D xwLv x� xHwD �� Q�m u�� p�rO �OQ�o�t s�Hv� �yU� wvQ� R j� Q� R� �twta �Ovw�B

�OUQ�t Q�v� �k�vt �OW

u�Uv� Q�e Q�Ov�H pa�i �����

w �noun�an�s� ������ w ���� CqtH� OQ�O OwHw j���D pai w pa�i u�� Cr�L u�� QO
�OwQ�t Q�m� 	tH w OQit ��yDr�L QO 
�DQD x� �t�U� u�� h� QaD ��Q� �noun�an�p�

Ot� x� Qo ����

�OvOt� �yx� Qo ����
�noun�vc�an�s� 	 f(J�g � fB�g � �Sts� or M� or Oa� or OM� or T��&
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�noun�vc�an�p� 	 f(J�g � fB�g � �Stp� or M� or Oa� or OM� or T��&
�noun�an�s� 	 �noun�nc� or �noun�vc�an�s�&

�noun�an�p� 	 �noun�nc� or �noun�vc�an�p�&

u�Uv� x�r� OvUt �����

O�OaD QO Cr�L u�� QO �OW�� OQit XNW swU x�r�OvUt xm �Dr�L QO RH OQ�O OwHw Ck���t Cq�L xty QO
s�vm�t h� QaD �Q OQit XNW pw� Cr�L �ki �oO�U ��Q� ������ w ���� CqtH� CU�v �QwQ� Ck���t

�OQm h� QaD u�wD�t xH�Dv QO �OwW�t h� QaD x��Wt CQwYx� �y O�OaD w �yYNW Q��U h� QaD w

Ot� sQDLt O�DU� ����

�OvOt� sQDLt O�DU� ����
�noun�vc�hu�fs� 	 f(J�g � fB�g � �Sfs� or M� or Oa� or OM� or T��&
�noun�vc�hu�ts� 	 f(J�g � fB�g � �St� or M� or Oa� or OM� or T��&
�noun�hu�ts� 	 �noun�nc� or �noun�vc�hu�fs�&

�noun�hu�tp� 	 �noun�nc� or �noun�vc�hu�ts�&

p�ai� Ck���t �����

swU Cr�L ��Q� �Q �ywQm �t u�� �U� �t �OwW �U� wvR�� p�ai� h� QaD ��ywQm �t O��� OW xDio xm Qw�v�ty
u�vJty w �ywQm �t Qo�O �s�vm�t �UQQ� �verb�it� w �modal� �wQm �t wO ��Q� �ki w OQit XNW
GQ� OvwW�t KqY� �y��Wt pmW x� ��$�$� VN�� Cr�L QYva w ��$�$� VN�� Xk�v p�ai� h� QaD

��hr� xt�t�

�modal�ts� 	 M� � �f(Ab�g � Sts� � f(Aa�g�&
�verb�it�ts� 	 fC�g � �f(Ab�g � Sts� � f(Aa�g�&

���� pmW� O�HvU ���� �D ���� CqtH ��Q� �Q u�v�wk TQ�B CLY u�wD�t C��yv QO

�A� ��� �hr��

�G� �E� �C�
�G� �D �hr�� ��DQD x� �� � �D ���� CqtH ��Q� pai w pa�i j���D ��
 pmW
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�xOv�� ��yQ�m w �Q�o xH�Dv 

QO xJv� �OQ�o�t CQwY �oO�U� Qt�Qo u�� xaUwD xm OUQ�t Q�v� uWwQ �Qt�Qo p�tmD pL�Qt w �yr�Ft R�
��Q� x�rw� ��ywor� w �U�U� ��yWkv uO�O Q�Qk VWwB CLD ��Q� u�oS�w h� QaD xwLv �OW �UQQ� xr�kt u��
w QDxO�J�B Q��U� ��ywor� ��Q�O xrtH KYU QO �UQ�i u�� R QwDUO �OW���t �UQ�i u�� R u�yt ��yOv�
hrDNt Q�QmD ��ywor� �� 
mQt CqtH x� u�wD�t qFt �OQ�o Q�Qk xOv�� ��yQ�m QwLt Ov�wD�t xm OW���t QDi� Q�
QO s�eO� CyH �yQt�Qo u�� R� xO�iDU� w 
U�vt CUD ��y QDU� O�H�� xD�r��OQm xQ�W�� �� xWwN �� �� xDUy�

�OW���t xSwQB u�� xOv�� h�Oy� R� Qo�O ��ytDU�U

xYqN 
Vy�m xH�Dv QOw uOw� �wer Cra x� uDt R� pkDUt ��yv�� R ���tvR�� ��Q� �tU�r�tQi u�wvax� �Ovw�B Qt�Qo
��Q� �r�O� u�wvax� Ov�wD�t u� �Q�PB T��kt R�v w C�trm xty K�U QO u� 	� RwD w u�� R QwDUO �oO�J�B
Qt�Qo l� X�wN xty s�kDUt x� RHD w OL�w swyit x� R��v uwO� Qt�Qo u�� �OwQ Q�m� �ywQo Q�DN�U �� ��yQt�Qo
u�� R ��Q� �yQt�Qo u�� ���Q�m �UQQ� j�kLD u�� QO �t hOy �OW���t �Q�O �Q �a��� u�� R Vv�O ���tvR�� ��Q�
R�e� �� �t �OW s�Hv� �yv� x� R��v OQwt ��yOvw�B uOwRi� �� �Ovw�B Qt�Qo j���D j� Q� R� Q�m u�� �Ow� �UQ�i
�Q �Ovw�B C�twRrt R� �� xawtHt �yWkv Qo�O uOwRi� TBU w� pai w pa�i� �UQ�i u�� R �U�U� ��yWkv R�
xvwtv �UQ�i u�� R QO pa�i w pai j���D �OW�� u�� R ���OD�� w xO�U CqtH VR�OQB x� QO�k xm s�OQw� sy�Qi
Qy QO �OW���t �yv� C� Q�Ot x� QO�k �oO�U x� uOw� �wer x� xHwD �� �Ovw�B Qt�Qo xm Ow� �wer X�wN R� ��
ltm x� u�v�wk xrLQt x� xrLQt CUD �� �s���tv QDUwtrt �Q OwN VwQ s�Owtv �aU ���yr�Ft uOwRi� �� xrLQt
hr� xt�t� QO �QvWm�O pm � OW G�QNDU� Q�oR�U xawtHt l� xOt� CUO� xawtHt R� �Ovw�B Qt�Qo QUQ�B

��CU� xOW �Qw�OQo

�H�Qt
����� �swU wCU�� A�J ��V��Q� w ���UQ�i u�� R QwDUO �uUL��w�o �uUL��Qwv� *���� �w�o w �Qwv�+

�t��i C�Q�WDv�
�UOvyt xDWQ OWQ� �U�vWQ�m xt�v u���B ��UQ�i u�� R ��Q� �D��U�Lt Qt�Qo l� �s� Qt �C�� *���� C��+

���� �Q��mQ�t� �DavY x�oWv�O �QDw�Bt�m
�Q��mQ�t� C�Q�WDv� ����� ��UQ�i u�� R �QwDUO u�tDN�U h�YwD ���Q OtLt ��v��� *���� �v���+

�TwD C�Q�WDv� ����� �swO V��Q� w��UQ�i u�� R QwDUO �R� wQB ��Qrv�N *���� �Qrv�N+

u�tR�U ��V��Q� w ��W��R QwDUO u� wmD w V��O�B 	�Q�v �U�vWu�� R �OtLt �sOktQ��O *���� sOktQ��O+
����� ��CtU� �yy�oWv�O w �v�Uv� swra 
Dm u� wOD w xar��t
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�Q��mQ�t� �DavY x�oWv�O ��a��� u�� R VR�OQB TQO ��yDW�OO�� �OtL� �xO�R xrr�O�a *���� xO�Q xrr�O�a+
����

��UQ�i x� �U�rov� xtHQD ��Q� R�U u�Um� Qt�Qo R� xO�iDU� ��v�F sU�k�d w �r�i�x *���� �v�F sU�k w �r�i+
���� ���
����X �pw� OrH �u�Q�� QDw�Bt�m utHv� xvq�U Tv�Qivm u�tyO Cq�kt xawtHt QO

x� �U�rov� xtHQD ��Q� �W��Ri��CNQO Qt�Qo R� xO�iDU� ��v�F sU�k�d w �r�i�x *���� �v�F sU�k w �r�i+
���� �
���
��X pw� OrH �u�Q�� QDw�Bt�m utHv� xvq�U Tv�Qivm u�tyv Cq�kt xawtHt QO ��UQ�i
�swO V��Q� w ��Q�DWo x� Q�v T�U� Q� �UQ�i u�� R QwDUO ��Oyt ��v�Or�xwmWt *���� �v�Or�xwmWt+

�OyWt �UwOQi x�oWv�O �����
�Aubin ��� Aubin�S�� Evaluation comparative de deux analyseurs produisant des

relations syntaxiques �Comparative evaluation of two analyzers producing

syncactic relations�� Traitement Automatique des Langues Naturelles ��

�Allen �		�� Allen� J� ��		��� Natural Language Understanding� Allen� J�� Chapter

VII� Benjamins Cummings ditions� �		��

�Chomsky �	��� Chomsky� N� ��	���� Syntactic Structures� The Hague� Mouton�

�Hashara et al� ��� Harsha� V� Madhyastha� N� Balakrishnan� � K� R� Ramakr�

ishnan� ��� Event Information Extraction Using Link Grammar� ��th In�

ternational WorkShop on Research Issues in Data Engineering� Multi�lingual

Information Management �RIDE���

�Hunt �		�� Hunt� A�J� Utilizing Prosody to Perform Syntactic Disambiguation�

In Proc� Eurospeech �		�� pages ���	������ �		�

�Joshi �	��� Joshi� A�K� Tree Adjoining Grammars� How much context sensitivity

is required to provide a reasonable structural description� In I� Karttunen D�

Dowty and A� Zwicky� editors� Natural Language Parsing� pages ��!���

Cambridge� U�K�� Cambridge University Press� �	���

�Diang et al ��� Ding� J� Berleant�D� Xu� J and Fulmer�A�W� Extracting Bio�

chemical Interactions from MEDLINE Using a Link Grammar Parser� ��th

IEEE International Conference on Tools with Arti�cial Intelligence �IC�

TAI���� ��

�Gazdar et al� �	��� Gazdar� Gerald and G� Pullum� Generalized Phrase Struc�

ture Grammar� A Theoretical Synopsis� Indiana University Lingnistics Club�

Bloomington� Indi� ana� �	���

�Hudson �	��� Hudson� R�� Word Grammar� Basil Blackwell� �	���

�La�erty et al� �		�� John La�erty� Daniel Sleator� and Davy Temperley� Gram�

matical Trigrams� A Probabilistic Model of Link Grammar� Proceedings of

the AAAI onference on Probabilistic Approaches to Natural Language� Oc�

tober� �		��

�Liu ��� Carol Liu� Towards A Link Grammar for Chinese� Submitted for pub�

lication in Computer Processing of Chinese and Oriental Languages � the

Journal of the Chinese Language Computer Society� ��
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�Megerdoomian ��� K�Megerdoomian� Uni�cation�based Persian morphology�

In proceedings of CICLing �� Alexander Gelbukh� Center of Investiga�

tion on Computation�IPN� Mexico� ��

�Me'l
cuk �	��� Me'l
cuk� I� A� Dependency Syntax� Theory and Practice� State Uni�

versity of New York Press �	���

�Naur �	��� Naur� P�� Revised Report on the Algorithmic Language� ALGOL ��

Communications of the ACM ����� January �	���

�Pollard �		�� Pollard� C�� and Sag I� A�� Head�driven Phrase Structure Grammar�

Chicago Univ Press� �		�

�Radford �	��� Radford� A�� Transformational Syntax� Cambridge University

Press� �	���

�Kaplan anfd Bresnan �	��� Kaplan� R and Bresnan� J� Lexical functional gram�

mar� a formal system for grammatical representation� In J� Bresnan� editor�

The Mental Representation of Grammatical Relations� pages ���!���� �	��

�Russel and Norvig ��� Russell� S�J� and Norvig� P� Arti�cal Intelligence� A

Modern Approach� Prentice Hall� �nd edition� �
�Sleator and Temperley �		�� Sleator� D� and Temperley�D� Parsing English with

a Link Grammar� Carnegie Mellon University Computer Science technical

report CMU�CS�	���	�� October �		�

�Sleator and Temperley �		�� Daniel Sleator and Davy Temperley� Parsing En�

glish with a LinkGrammar� Third International Workshop on Parsing Tech�

nologies� �		��

�Tanimoto �	��� Tanimoto� S�L�The Elements of Arti�cial Intelligence� Computer

Science Press� Rockville� MD� �	���
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�noun�nc� 	 �B� or P�� � �f(J�g � fB�g�&&
�noun�vc�in�s� 	 f(J�g � fB�g � �Sts� or M� or Oa� or

OM� or T��&

�noun�vc�in�p� 	 f(J�g � fB�g � �St� or M� or Oa� or

OM� or T��&

�noun�in�s� 	 �noun�nc� or �noun�vc�in�s�&

�noun�in�p� 	 �noun�nc� or �noun�vc�in�p�&

�noun�vc�an�s� 	 f(J�g � fB�g � �Sts� or M� or Oa� or
OM� or T��&
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�noun�vc�an�p� 	 f(J�g � fB�g � �Stp� or M� or Oa� or
OM� or T��&

�noun�an�s� 	 �noun�nc� or �noun�vc�an�s�&

�noun�an�p� 	 �noun�nc� or �noun�vc�an�p�&

�noun�vc�hu�fs� 	 f(J�g � fB�g � �Sfs� or M� or Oa� or
OM� or T��&

�noun�vc�hu�ts� 	 f(J�g � fB�g � �St� or M� or Oa� or

OM� or T��&

�noun�hu�fs� 	 �noun�nc� or �noun�vc�hu�fs�&

�noun�hu�ts� 	 �noun�nc� or �noun�vc�hu�ts�&

�noun�indef� 	 Oc� or OM�&

�adj�jc� 	 P� � �f(J�g � fB�g�&
�adj�vc� 	 f(J�g � fB�g � �S� or M� or Oa� or

OM� or T��&

�adj� 	 �adj�jc� or �adj�vc� or J�&

�prep� 	 P� � C�&

ra 	 OM� � Ob�&

�adv�a� 	 Aa�&

�adv�b� 	 Ab�&

�adv�c� 	 A�&

�modal�ts� 	 M� � �f(Ab�g � Sts� � f(Aa�g�&
�modal�tp� 	 M� � �f(Ab�g � Stp� � f(Aa�g�&
�verb�it�ts� 	 fC�g � �f(Ab�g � Sts� � f(Aa�g�&
�verb�it�tp� 	 fC�g � �f(Ab�g � Stp� � f(Aa�g�&
�verb�ic�ts� 	 ��fT�g � fC�g � Ob�� or �Oa� � fC�g� or �Oc�

� fC�g� or �fC�g � Oc��� � �f(Ab�g � Sts�
� f(Aa�g�&&

�verb�t�ts� 	 ��fC�g � Ob�� or �Oa� � fC�g� or �Oc� �
fC�g� or �fC�g � Oc��� � �f(Ab�g � Sts� �
f(Aa�g�&&

bayd mytvan my
svd�g 	 GAP�&

my
sd 	 GAT�&

btvan bs
vd 	 GAS�&

da
st 	 GBPts�&

xahd 	 GCPts�&

ps 	 K�&

bvd�r 	 RTts�&

�ISUB� 	 fK�g � GAS�&
�IPIN� 	 fK�g � �GAP� or GAT��&
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�modal�im� 	 M� � �f(A�g�&
�verb�it�im� 	 fC�g � �f(A�g�&
�verb�ic�im� 	 ��fT�g � fC�g � Ob�� or �Oa� � fC�g� or �Oc�

� fC�g� or �fC�g � Oc��� � �f(A�g�&&
�verb�t�im� 	 ��fC�g � Ob�� or �Oa� � fC�g� or �Oc� � fC�

g� or �fC�g � Oc��� � �f(A�g�&&
�FUT�ts� 	 GCPts� � fK�g&
�NCSP� 	 fK�g&
�SP�modal�ts� 	 ���ISUB� or �IPIN�� � �modal�im�� or ���FUT�ts� or

�NCSP�� � �modal�ts��&&

�SP�it�ts� 	 ���ISUB� or �IPIN�� � �verb�it�im�� or ���FUT�ts� or

�NCSP�� � �verb�it�ts��&&

�SP�ic�ts� 	 ���ISUB� or �IPIN�� � �verb�ic�im�� or ���FUT�ts� or

�NCSP�� � �verb�ic�ts��&&

�SP�t�ts� 	 ���ISUB� or �IPIN�� � �verb�t�im�� or ���FUT�ts� or

�NCSP�� � �verb�t�ts��&&

�PP�t� 	 &

�PP�ic� 	 &

�verb�t�ts�p� 	 fC�g � f(Ab�g � Sts� � f(Aa�g&
�verb�ic�ts�p� 	 fT�g � fC�g � f(Ab�g � Sts� � f(Aa�g&
�verb�ic�im�p� 	 fT�g � fC�g � f(A�g&
�verb�t�im�p� 	 fC�g � f(A�g&
�FUT�t�ts�p� 	 GCPts� � Lt� � fK�g&
�FUT�ic�ts�p� 	 GCPts� � Lic� � fK�g&
�SP�t�ts�p� 	 �Lt� � ����ISUB� or �IPIN�� � �verb�t�im�p�

� or ��NCSP���verb�t�ts�p���� or ��FUT�t�ts�p�

� �verb�t�ts�p��&&

�SP�ic�ts�p� 	 �Lic� � ����ISUB� or �IPIN�� � �verb�ic�im�p�

� or ��NCSP�� �verb�ic�ts�p���� or ��FUT�ic�ts�p�

� �verb�ic�ts�p�� &&


sd 	 &
hva avaz syb psr ktab bazar
klas brg ktabxanh mdrsh 	 �noun�in�s�&

brgha 	 �noun�in�p�&

grbh 	 �noun�an�s�&

grbhha 	 �noun�an�p�&

sagrd ahmd karmnd aly mrd
dvst astad 	 �noun�hu�ts�&

ktaby avazy 	 �noun�indef�&

dr az ba bh 	 �prep�&

���� x�tQ�D sDiy w sWW � xv���Q w �UQ�i u�� R �WywSB x�oQ�m u�twO � ���



VwQiQ�� xO�Rxrr�O�a OtL� w �O�HU u�tQ�

mmtaz zrng srx bzrg xvb grm
mhtrm 	 �adj�&

ka
s 	 �adv�a�&

htma
 hmy
sh pyadh 	 �adv�b�&

dyrvz frda 	 �adv�c�&

my
svd�v bvd�v ast 	 �modal�ts�&

my
svnd 	 &

mydanst 	 �verb�ic�ts�&

myryzd 	 �verb�it�ts�&

Amdnd myryznd 	 �verb�it�tp�&
dad grft xvrd xvand xryd
dyd k
st 	 �SP�t�ts�&

Amd rft 	 �SP�it�ts�&&


snaxt 	 �SP�ic�ts�&

k
sth 	 �PP�t�&


snaxth 	 �PP�ic�&
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