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Extraction & Pruning Noun Phrase Bracketing

NP Grammar
DT NN
NN NNP NNP NNP
DT NN NN
NN
PRP$ NN
NN NN
NNP NNP
:
:

[The/DT survival/NN] of/IN [spinoff/NN Cray/NNP
Computer/NNP Corp./NNP] as/IN [a/DT fledgling/NN] in/IN
[the/DT supercomputer/NN business/NN] appears/VBZ to/TO
depend/VB heavily/RB on/IN [the/DT creativity/NN] --/: and/CC
[longevity/NN] --/: of/IN [its/PRP$ chairman/NN] and/CC
[chief/NN designer/NN] ,/, [Seymour/NNP Cray/NNP] ./.

Tagged Text

[Documents] filed with [the Securities and Exchange Commission] on
[the pending spinoff] disclosed that [Cray Research Inc.] will withdraw
[the almost $ 100 million] in [financing] [it] is providing [the new
firm] if [Mr. Cray] leaves or if [the product-design project] [he] heads
is scrapped .

Bracketed Text

[The survival] of [spinoff Cray Computer Corp.] as [a fledgling] in
[the supercomputer business] appears to depend heavily on [the
creativity] -- and [longevity] -- of [its chairman] and [chief designer] ,
[Seymour Cray] .

Training Corpus

Documents filed with the Securities and Exchange Commission on the
pending spinoff disclosed that Cray Research Inc. will withdraw the
almost $100 million in financing it is providing the new firm if Mr.
Cray leaves or if the product-design project he heads is scrapped.

Novel Text

Documents/NNS filed/VBN with/IN the/DT Securities/NNPS and/CC
Exchange/NNP Commission/NNP on/IN the/DT pending/VBG
spinoff/NN disclosed/VBD that/IN Cray/NNP Research/NNP
Inc./NNP will/MD withdraw/VB the/DT almost/RB $/$ 100/CD
million/CD in/IN financing/NN it/PRP is/VBZ providing/VBG the/DT
new/JJ firm/NN if/IN Mr./NNP Cray/NNP leaves/VBZ or/CC if/IN
the/DT product-design/JJ project/NN he/PRP heads/VBZ is/VBZ
scrapped/VBN ./.

Tagged Text

Part of Speech Tagger Part of Speech Tagger

Grammar Extraction Base Noun Phrase Identification
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�
VY_WVYl�rsUa]O}c�aR�]�dOgh]OR\UWZ$�>g	�adOg~Xmg~R�l��m� 6 q>Rc`ÊVYUWZ\R�2Æ_aV"VÖX[q>R�VYR��
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f�dOVYUWf�n�_W`¦R�Uafûq¶VmdOihRÈgh]ÚX[qORc�WVYUWZ\Z\UWVÀdOlYg~]��ÄUW]ÚdO]OlYR�R�]�OUWlYR�tO�®f�_WVYTOdOl�þÃX[qOR4�Eç&��í>ìÊí¢î\é�èWçn����ï¦�0��ghX;X[qOR�]�R�ihghZcgh]OUaX[R�l
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g~l�Xm_ÄdOlYR�i~R��^ghf�UaiÔgh]O`Ê_WVYZ\UWX[gh_W]¶Xm_ÄUWlYlmg��W] X[_ÄR�UWfûq¶f�Ua]O}Og��
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ìÊí>é�ç9ê�÷Wï�ê�ëzåo��ê�ç9é�ê�íÐñL�¢ê�ïYñóê�ç9ëW÷��e�
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_W`ÔUa]�nÁ]>_WdO]�T>qOVmUalmR��OVYUWf&VWR�X��c
>_aV
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ZcUaVml&ghl�d>]Of�ihR�UaV��a�Ð_aX[qÀTOVYdO]Ogh]���UW]>}cihR���ghf�Uai~g�/�UaX[gh_W]\UWVYR�UWX"�
X[R�Z\TOXml�Xm_Èg~]>f�VYR�UWlYRÀX[q>RÕTsR�VY`Ê_WVYZcUa]Of�RÀ_a`KUÈX[U��ÈlmR�#�dOR�]Of�R�WVYUWZ\Z\UWV¢� 6 q>R�UW}O}OghX[gh_W]Ö_a`�TOVY_��>U��Oghi~ghX[ghR�l�Xm_ÀVmd>i~R�l]< X[q>R
]O_WVYZº`Ê_WVKZ\_WlYXÆihR���ghf�Uai~g�/�R�}z�WVYUWZ\Z\UWVYlX<�ghl4�WR�]OR�VYUWihihnb�sR��
i~ghR�kaR�}MXm_�T>VmR�f�ihdO}ORcX[qOR\]OR�R�}Á`Ê_WV¦TOVYdO]Ogh]���VYdOihR�l¦`ÊVY_WZ�X[q>R�WVYUWZ\Z\UWV¢�ri®RÖgh]^kaR�lYX[g��WUaX[R¤X[qORÖVY_WihR�_a`�TOVYdO]Ogh]��Á`Ê_WVÀX[q>R
i~R��^ghf�Uai~g�/�R�}z�aVmUaZcZ\UaVmlKgh]¤XmqORoJ�k�Uai~dOUaX[gh_W]�lmR�f�X[gh_W],�
po]ÄXmqORÕTOUaVmU��WVYUWTOq>l��sR�ih_�2�r�2ÆRÕTOVm_¢k�gh}ORÀX[q>RÕVYR�Z\UWgh]Ogh]��

}OR�XmUWghi~l\`Ê_WVÀihR���ghf�Uai~g�/�gh]��ÁX[qOR�XmVmR�R��OUa]�VÄUWTOT>Vm_aUWfûq@Xm_Ä�OUWlYR
]O_WdO]ÌTOq>VmUalmR\gh}OR�]�X[g��Of�UWX[gh_W]C�¦X[qORÀlYf�_aVmgh]��Ö`ÊdO]Of�X[gh_W]Ol�dOlmR�}
X[_z2�R�g��Wq�X��OVYUWf&VWR�XÔUW]>}M]O_a]����>VmUaf&VWR�X�UWVYf�l��>T>UWVYUWZ\R�XmR�V«lmR��
i~R�f�X[gh_W]Õ`Ê_WVKX[qOR«ihR���g~f�UWihg	/�UWXmg~_a]�lmf�_WVYg~]����WUW]O}�X[qOR«UWi��W_aVmghX[qOZ
`Ê_WV4�O]O}>g~]��\XmqORo�ÐR�lmX�T>UWX[qÖXmqOVm_ad��Wq¤X[q>Ro�WVYUWTOq��
ébB�ê�FCD���ë�@Cì¿�dí���BÐ��>qî�Bs� = �>��>qï%ð = ���O��ñ�>��È�����W�?ò6 _¬lYf�_aVmR�U
TÐ_aX[R�]^Xmg~UaiE�>UWlYRÔt��q�>VmUaf&VWR�X�r�2�R�f�_W]OlYg~}>R�VL�s_WXmq
X[qOR�X[U��MlmR�#^d>R�]Of�R!Õ þÊXmqORÕVYdOihRx�[r,Ua]O}�XmqORz2�_WVY}ÄlmR�#�dOR�]Of�R
ó þÃX[qORÄTOq>VmUalmR;�[r�X[qOUaX¤f�_WZ\TOVYg~lYRÁX[qORÄ�OVYUWf&VaR�X��É
>dOVYX[qOR�V�r2ÆR¤UWlYlmd>ZcR¤X[q>UWX\X[qOR%�>VmlYX
Ua]O} i~UalmXb2Æ_aVm}>l�r�ôHUa]O}¼õJrÏ_W`
U%�OVmUaf&VWR�X[R�}ÁTOqOVYUWlYRÀUWVYRÀX[q>R�Z\_WlYX¬g~]>`Ê_WVYZcUaX[ghkWR;��Xmq�dOl�2�R
}OVm_aT¬_WXmqOR�V�2�_WVY}Ol,UW]O}
dOlYR�þöô ® õa�ÐXm_SUaTOTOVY_��^ghZ\UWXmR ó � ¯ 6 q>R
lmf�_WVYR:ãÆþ ± ��_W`&U��OVYUWf&VWR�X�g~l¦XmqOR�]ÈU�i~gh]OR�UWV«f�_WZp�Ogh]OUWXmg~_a]�_W`
lmR�kWR�VYUWi�lmf�_WVYg~]��Ä`Êd>]Of�Xmg~_a]Ol�XmqOUWX�R�Z\TOih_¢n¿`ÊVYR�#�dOR�]Of�ghR�l�}OR��
VmghkWR�}®`ÊVY_WZ XmqORÀX[VYUWgh]Ogh]���f�_aVmT>dOl��p
;ghVmlYX�rJX[qOR�VmRÀghl¬UÖlmf�_WVYR
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`Ê_WV�XmqOR�VYdOi~ROÕÐ�
ãÆþ�ÕE�sÓÛÔ _W`C�OUalmR¦t��Æl42�g~XmqÖX[U��\lYR�#�dOR�]Of�ROÕ

Ô _a`�_�f�f�dOVYVmR�]Of�R�l�_a`�XmU��\lYR�#�dOR�]>f�ROÕ
eOR�f�_W]O}�r^XmqOR�VYR�ghl�UÀlmf�_WVYRS`Ê_aV�X[qORo2�_WVY}Olhô ® õJ�

ãE×Wþöô ® õa��Ó
Ô _W`4�OUalmR�t��Ælp2�ghX[q¿X[U��®lmR�#�dOR�]Of�R:ÕÐr�OVYlmX`2�_WVY}eô�r^UW]O}ÖlYR�f�_W]O},2Æ_aVm}eõ
Ô _W`C�OUalmR¦t��Æl42�g~XmqÖX[U��\lYR�#�dOR�]Of�ROÕ

eOgh]Of�R\XmqOR�VYR\UWVYRc]>_WX¦kWR�Vmn�Z\UW]�nÈXmVmUag~]>g~]��¤_�f�f�dOVmVYR�]>f�R�l¦_a`�OVYUWf&VaR�X[lo2�ghX[q@X[qOR�lYUWZ\R�VYdOihR^rQ�OVYlmX�r�Ua]O}ÄihUWlYX�2Æ_aVm}>l�ra2ÆR
f�_aZ$�Ogh]OR:ã × þ�ô ® õQ�u2�g~XmqÖlmghZ\g~ihUWVYi~nÕf�_WZ\TOd>X[R�}ÖlYf�_aVmR�loã × þ�ôL�
UW]>}�ã × þ�õQ�[r¢f�_W]OlYgh}OR�VYg~]��]ô�UW]>}�õ�R�UWfûq$2�ghX[qpÕSgh]O}Oghk�g~}>dOUWihi~n����UWlYX�r¤Z\_aX[ghk�UaX[R�}���nºX[qOR?lYdOVmT>Vmghlmgh]��$lmdOf�f�R�lml _W`ÈXmqOR
ih_W]��aR�lYX0�óZcUaX[fûq�q>R�dOVYg~lYX[ghf^rs2ÆR¤UW}>}@UÌi~R�]��WXmq@lYf�_aVmR�� Õ�����Ã¬r2�qOR�VmRÄÃ*ghlÀX[qORÖZ\U���ghZ�dOZ Vmd>i~R¤i~R�]��WXmq�� 6 qOR�f�_aZ\TOi~R�X[R
lYf�_WVYR«`ÊdO]Of�Xmg~_a]Ög~lÔUal�`Ê_Wihi~_�2�l¢�
ãÆþ ± ��Ó
	;×¦ãÆþ�ÕE���
	�� 5 ãE×Wþöô ® õa���qãE×Wþ�ôL���qã�×(þ�õQ�37���	�� � Õ��Ã
t�_aX[RÀXmqOUWX¦X[q>RÀX[qOVYR�RÀTOUaVmUaZ\R�X[R�Vml«UWihih_�20dOl�Xm_�}OR�XmR�VYZcgh]OR
X[q>R¤VYg��Wq�X
f�_W]�X[VYg��OdOX[gh_W]¿`Ê_WV\R�Uafûq�lY_WdOVYf�R¤_W`Ôgh]O`Ê_aVmZ\UWXmg~_a]��6 qOR�TOUaVmUaZ\R�X[R�VmlKUaVmR«f�_a]OlmXmVmUag~]>R�}¤X[_\lmd>Z X[_Èva�

é!BEê�FCD,��ë�@CìÁ�Yí,��Bs��>Wî�BÐ�eï%B�@�� = ���>�?ñE>��À�Õ���W�?ò 6 qOR
lYf�_WVYR¦_W`;UÀ]O_a]x�>VmUaf&VWR�X�UWVYf��Äg~lSUÀlmghZ\g~ihUWVÔf�_WZp�Og~]>UWX[gh_W]Ö_a`
lYf�_WVYR�lK`Ê_aV�X[qOR�UaVmf;_ lKX[U��p¿KUa]O}Z2Æ_aVm} ¬ �

ãÆþ��X�LÓ�	��
ãÆþ�¿?���
	��Lã��Yþ ¬ �
2�qOR�VmR¦X[q>R�X[U��\Ua]O}�2�_WVY}¤lmf�_WVYR�lKUWVYR¦UWlK`Ê_Wihi~_�2�l¢�

ãÆþö¿?� Ó Ô _W`;X[ghZ\R�l�XmU��b¿ÔUWT>TÐR�UWVYl
_Wd>X[lYg~}OR¦_a`�U!�OUalmR¦t��
Ô _W`,_�f�f�d>VmVYR�]Of�R�lK_W`�X[U��$¿

ã���þ ¬ � Ó Ô _W`;Xmg~Z\R�lSX[U��b¿�Ua]O}Z2Æ_aVm} ¬
UaTOTsR�UWV�_adOX[lYgh}OR¦_W`,Ub�>UWlYR«tO�
Ô _W`;Xmg~Z\R�lSX[U��!¿ÔUWTOTsR�UaVml
_adOX[lYgh}OR�_W`�Ub�>UWlYR«tO�

ð��>����ê�>^��>��:í�>���>��a��ë�B�@Cò 6 q>RSk�UWihdOR�l�`Ê_aV�	 × r�	 � r�	 � r�	 � r
UW]>} 	 � 2�R�VYR\lmR�i~R�f�X[R�}®UadOX[_aZ\UWX[ghf�Uai~ihnW��nÈf�_WZ\TOUWVYgh]���XmqOR
TsR�VY`Ê_WVYZcUa]Of�Rc_W`ÆxWxÖlYR�ihR�f�XmR�}Áf�_aZ$�Ogh]OUWXmg~_a]Ol¦_W`ÆTOUWVYUWZ\R�XmR�V
lYR�X[Xmg~]��Wl¬_a]ÄX[qOR�T>VmdO]>g~]��Mf�_WVYTOdOl¢� 6 q>R�`Ê_Wihi~_�2�gh]��Öf�_aZ$�Og��
]OUaX[gh_W]Ol�_a`��OVYUWf&VaR�XKTOUaVmUaZcR�X[R�Vml¬þ[vav��,Ua]O}�]>_W];�OVYUWf&VWR�XÆT>U��
VYUWZ\R�XmR�VYl�þÃx��,f�_W]OlYg~}>R�VYR�}��

	 × }s� zb}s�hv�}E�~vO}E� k!}s� {b}s� {b}E� |!}E� x!}s� {b}s� xb}E� |a|
	 � }s�hv�}s� zb}E�~vO}E� '!}s� |b}s� 'b}E� '!}E� '!}s�hv�}s�hv�}E� |a|
	 � }s�hv�}s�hv�}E� z!}E� '!}s� 'b}s� |b}E� {!}E� x!}s� xb}s� {b}E� |a|
	 � }s� 'W{b}s� {�}b}s��{û{b}s� zW{
	�� }s��{û{b}s� {�}b}s� 'W{b}s�hvû{

! ë�@#"�ë�@�ìÄ��H�> = >���� = �>��>rï%ð = ���O��ñ�>���ë�@CìEò iÁR$�>]O}
X[qORX�ÐR�lmX;TOUaX[qcX[qOVY_Wd��Wq�XmqOR`�OVYUWf&VWR�XQ�aVmUaTOq¬dOlYg~]��SlYX[Ua]O}OUWVY}
}On�]OUWZ\ghf¬TOVY_��WVYUWZ\Z\gh]��ÀX[R�fûqO]Og�#^d>R�l¢�]tS_�2ÆR�kWR�V¢r�lYgh]Of�R
}Og~`3�
`ÊR�VYR�]�X¦TOUWXmqOl�g~]ÁX[q>R:�WVYUWTOq®qOU¢kWRc}Og�8ÐR�VmR�]^X¦ihR�]��aX[qOlÕþÃZ\R�U��
lmdOVYR�}�g~]¤]�dOZ$�sR�VK_a`�UWVYf�l��[raR�UWfûqz�>VmUaf&VWR�XÆUWVYf�lYf�_aVmR«g~l`�OVYlYX
]O_WVYZ\UWihg	/�R�}Õ`Ê_aVKi~R�]��WXmq���$ %&$ ãÆþ ± �[� 6 q>g~l�R�lmlYR�]�X[ghUWihihnÀZcU�VWR�l
U��OVYUWf&VaR�X«X[qOUaX�f�_a]^XmUWgh]Oly�OkWR!2�_WVY}Ol«i~_�_�VMi~g�VWR!�OkaRclYgh]��WihR2Æ_aVm}ÀUaVmf�l��WX[q�dOlKghXÆf�UW]e�sRS`ÊUag~VYihncf�_WZ\TOUaVmR�}�X[_
TOUWXmqOlKf�_W]��
X[UWgh]Ogh]��\Z\_WVYR��>dOX�lmq>_WVYX[R�VKUaVmf�l��
b,_aZcT>UWVYR�} Xm_ßXmqORK#^d>g~f&V ihgh]OR�UaV®Xmg~Z\R¶i~_a]��WR�lmX"�ÂZ\UaX[fûq�OVmUaf&VWR�X[R�V¢rÄXmqOR*ihR���ghf�UWihg�/�R�}Þ�>VmUaf&VWR�XmR�V ghl0X[q>R�_WVYR�Xmg~f�UWihi~n

lmih_�2ÆR�V�rÆlYg~]>f�RMghX¤f�_WZ\TOUaVmR�lÕZ
dOi~Xmg~T>i~RY�OVmUaf&VWR�X[gh]��Wl�_W`�X[q>R
lmR�]^XmR�]Of�R^�Hpo]�TOVYUWf�X[ghf�R^rÆqO_�2�R�kaR�V¢rÏXmqORÈ]�dOZp�ÐR�VÕ_W`¦Uai~XmR�V
�
]OUWXmg~kaRp�OVYUWf&VaR�Xmg~]��alSUaX¦UW]�n�TÐ_ag~]�X¦ghlo#^d>g~XmRclYZ\UWihi&UW]O}ÁX[q>R
i~R��^ghf�Uai~g�/�R�}Y�>VmUaf&VWR�XmR�V¦ghl�_W]>i~nÈX�2�_�_WV�XmqOVYR�RÀX[ghZ\R�l
lmih_�2ÆR�V
X[qOUa]�XmqOR�i~_a]��WR�lmX"�ÂZ\UaX[fûqÕkaR�VYlmgh_W],�

' I�8;79åS8 ã :[ä â
i®RÄR�k�Uai~d>UWX[R�} X[qORÄihR���ghf�UWihg�/�R�}?X[VYR�R��OUW]�V��WVYUWZ\Z\UWVYl¤dOl"�
g~]���X[qORp�OUWlYR�tO�ßf�_WVYTÐ_aVmUÀ`ÊVY_WZ3_adOVS_aVmg��Wgh]OUaiJlmXmdO}On�� 6 q>Rvûb,_WZ\TOihR��;wcf�_aVmTOd>l�UWX[XmR�Z\TOXmlÔX[_\}OdOT>i~ghf�UaX[R�X[q>Ro�OUWlYR¦t���l
dOlmR�}Mgh]®XmqOR:PÔUaZclYqOU�2�+çRÈUWVYf�dOl¦lYX[dO}>n^� 6 qOR\vóeOghZ\TOi~R�w
f�_WVYTOdOl�f�_W]�XmUWgh]Ol¬lYi~g��Wq�X[ihnMihR�lYl�f�_WZ\TOihg~f�UWXmR�}��OUalmRÀtO��l$<
_W]OR�lcXmqOUWX\Z\U¢n��sR,�sR�XmX[R�VÀlmdOghX[R�}¿`Ê_aV\dOlmRÖgh]¿lY_WZ\R¤t����
UWTOTOihghf�UWXmg~_a]Ol¢rOR�� �E�~r>g~]>`Ê_WVYZcUaX[gh_W]ÈR���X[VYUWf�Xmg~_a]�UW]O}Mg~]O`Ê_aVmZ\U��
X[gh_W]ÁVmR�X[VYg~R�k�UaiÜ�¬po]®lYqO_aVmX�rsR�UWfûq¶b,_WZ\TOihR��W�>UWlYR
tO�?f�_WVYVmR��
lmTs_W]O}>lÆXm_
U
]O_W]��óVYR�f�d>VmlYg~kaR�]O_Wd>]ÕTOqOVYUWlYR�gh]ÕXmqOR 6 VYR�R��OUW]�V
TOUWVYlmR�� 6 qOR�eOg~Z\TOihR�f�_WVYTOdOl&`ÊdOVYX[q>R�V�lYghZcT>i~g��OR�lÆlm_aZ\RÔ_W`EX[q>R6 VYR�R��OUW]�V$�OUWlYR�t��ÆlL��n�VYR�Z\_¢k�g~]��«UaZ$�Og��Wd>g~Xmg~R�l�X[q>UWXÏ_aX[qOR�V
f�_WZ\Ts_W]OR�]�X[l,_W`>XmqORKt����®lYn�lmXmR�Z f�Ua]$�sRKR���TÐR�f�XmR�}cX[_¦qOUW]��
}Oi~R;�X�OUWlYR¬tO��l«X[qOUaXSf�_W]�X[Uag~]�f�_W]��[dO]>f�X[gh_W]>l�rÐTOVYR�Ts_WlYg~Xmg~_a]Ol¢r
UW]O}
i~R�UW}Ogh]��¦_WV;X[VYUWghihg~]��«UW}>kWR�V
�Ol;UW]>}
kaR�V
�Ol;UWVYRÆlYg~Z\TOihg��OR�}��6 qOR¤X[VYUWgh]Ogh]��sr&TOVmd>]Og~]��sr;Ua]O}¿XmR�lYX[gh]��ÁlmR�X[l\UWVYR�}>R�VYg~kaR�}
`ÊVm_aZºX[qORo'a{
lYR�f�X[gh_W]OlK_W`CiÁUWihiPeOX[VYR�R�XX*^_Wd>Vm]OUaiE}Og~lYX[VYg��OdOX[R�}2�g~Xmq�X[qOR��&R�]O] 6 VmR�R��OUa]�VÕpmp���ÿ�ihi,R���TÐR�VmghZ\R�]�X[l�R�Z\TOih_¢n�{��
`Ê_Wih}�f�VY_WlYlÔk�UWihg~}OUaX[gh_W]��hRÈ_aVmR�lYTsR�f�g��Of�UWihi~n�rOXmqOR�'W{ÕlmR�f�X[gh_W]>l
UWVYRc}>g~k�gh}OR�}Ìgh]^Xm_%�OkWR\`Ê_ai~}Ol¤þÊlYR�f�Xmg~_a]Ol�}�})(�}axsr�}a{)(�}��srsUa]O}
lm_À_a]��[�Kpo]MR�UWfûqÖ_a`��OkWR¬VYdO]Ol¢r�U�}Og�8ÐR�VmR�]^X�`Ê_Wih}Èg~lSdOlYR�}È`Ê_aV
X[R�lYX[gh]��¦X[q>RX�>]OUWior�TOVYdO]OR�}cVYdOihRÆlYR�X��¢XmqOVmR�RK_W`>XmqOR�VYR�Z\UWgh]Ogh]��
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