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��Y�[=^�Y�taY\b�_�]�b�Y\��]A[=[M^idU]Kl-y�_id�[�]A^-_amn]Do3[�]D^itu�
mpb=��dDf�b�]A_-h=^i]Doeon]Ab=�Uh�]D�cY+_iY\��_it2_-y�]D_�^iY\opmnY�t�dDb
`�]Kl-y=mpb�Y�onY�]A^-b=mpb=��`�Y\_ay�dB�=t����0y�Y7]A[M[=^idU]Kl-y
l�dD`��=mpb�Y�t7l�dD^a[=h�t �E��]Kt-Y��O�K^�]A`¡`�]D^¢mpb��Bh�l\_amndDb
�kmp_-y"]SsUY\^avOtump`¡[=onY�[�]A_-_iY\^-b=�E`�]A_�layMmpb=��]Dop��dA�
^-mp_ay=`6]Ab��£]Db¤dD[=_amndDb�]DoAl�dDb�tu_-mp_ah�Y\b�_�sUY\^amp¥�l�]D_amndDb
t _iY\[¦�¤�0y�Y��U^i]D`�`�]D^kmpb��Bh�l\_amndDb�]Aop��dA^-mp_ay=`§]Kl\�
¨ h=mp^�Y�t�]�t-Y\_rd�fe^ahMonY�t©fªdD^rY�]Ulay�onY\sUY\o�dDf�opmpb=�Uh=mntu�
_-mnl�]Ab�]DopvBtumnt«h�tumpb=��]¡b�Y\�O_iY�l-y=b=m ¨ h�Y�fEdA^£Y\^a^�dA^-�
�B^-mpsKY\b7[=^-h=b=mpb=��d�f«_a^�Y�Y\��]AbM¬��K^�]A`¡`�]D^it��­�0y�Y
l�dDb�tu_-mp_ah�Y\b�_�sUY\^amp¥�l�]D_amndDb®t _iY\[)Y\`�[=ond�vBt�tu_�]Ab=�
�=]D^i��mpb��ch�l\_ampsUYronY�]D^ab=mpbM��_iY�l-y=b=m ¨ h�Y�tk]Ut�]Db¯]U�B�
�Bmp_-mndAb�]Ao�[=^�Y�l\mntumndDb=�°Y\bMy�]Ab�l\mpb=�k�=Y\s�mnl�YA����Y©Y\sD]Aop�
h�]D_iY©_ay�YZ]A[=[M^idU]Kl-y�dDb�fEdAhM^«�M]A_�]¤t-Y\_it0]Db���¥Mb��
_-y�]A_¡[¦Y\^ufªdD^a`�]Ab�l�Y¡mnt�sKY\^-vS��dBdB�²±ª³U�c´µ[=^iY�l\mp�
t mndAb�]Db���^iY�l�]Dopo·¶�fªdD^r]D[=[=opmnl�]D_amndDb�t0_ay�]A_k^�Y ¨ hMmp^iY
dD^�[=^iYifEY\^�fª]Dmp^aopv�tump`�[MonY¢l�dDb�tu_-mp_ah�Y\b�_��=^i]Ul-¬KY\_a�
mpb=�=�¹¸rte_ay�Y�l�dA`¡[=onY\��mp_wv�d�f�_-y�Yk[�]D^a_-mn]Ao�[�]D^itumpbM�
_�]Kt ¬Smpb�l\^�Y�]Kt-Y�t�z«y�d��0Y\sKY\^�z2dAhM^�]A[=[M^idU]Kl-yºon]D��t
_-y�Y7[¦Y\^ufªdD^a`�]Ab�l�Y�dDf­l�dD`�[»Y\_ampb=�S]D[=[=^�dK]Ul-y�Y�t��
��Y�Y\��[=on]Ampb�_ay�Y�t-Y��Bm½¼»Y\^�Y\b�l�Y�t�mpb�_iY\^-`�t�d�f0_-y�Y
¬�b�d��konY��c�cYkt-dAh=^�l�Y�t�Y\`¡[=ond�vKY��+��v�Y�]Kl-y�`�Y\_ay�dB�
]Db����MY�tal\^amp�»Yk]2b�h=`��»Y\^©d�f»fªY�]D_ah=^�Y�t�_ay�]D_e`�]D¬KY
_-y�Yr]D[=[=^�dK]Ulay�]D_a_a^�]Kl\_-mpsKYkfªdD^©on]D^a��Y\�ªtal�]DonYAzB[=^�]Kl\�
_-mnl�]AoI{r¾�¿W]D[=[=opmnl�]D_amndDb�t��
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¿�]D^a_-mn]Ao¡b�]A_-h=^i]Do�on]Db=�Kh�]A��YË[�]D^it-Y\^it�[M^id�s�mn�=Y�]Otuy�]Dopond��
]Db�]AopvBt mnt¤d�f©_ay�Y¡tuv�b�_i]Ul\_amnl�^�Y\on]A_-mndAb�tuy=mp[�tZ_ay�]A_2Y\��mntu_2mpb�]
taY\b�_�Y\b�l�YA�£Ì�mp�Uh=^iY�}DzÊfEdA^£Y\�M]D`�[MonYAzIl�dA`¡[�]A^�Y�tkdAb�Y2[¦dUtat mp�
�=onY¡[�]D^a_amn]Do�[�]A^�taY�d�fZ]�taY\b�_�Y\b�l�Y��kmp_ay7mp_�t�f;h=opo0tuv�b�_i]Ul\_amnl
]Db�]AopvBt mnt$]Ut3[=^�d�s�mn�=Y���mpb¡_ay�Ye¿�Y\b=b¡�»^iY�Y\��]Db=¬2�¢]DopoÊj�_-^iY�Y\_
ÍUdAh=^-b�]DoZ±;��jBÍ�¶rl�dD^a[=h�t ±;Î ]A^�l\h�t�Ï�ÐZÑAÒÔÓÔzk}�³K³U� ¶ ��¿�]D^a_-mn]Ao
[�]D^it-Y\^itk[=^�dB�Bh�l�Y£]¡fE]Amp^-opv�Õ�]D_�[�]D^itaY£_-^iY�Y£mpb¢l�dD`�[�]D^amnt-dAb

_id�_-y�Y\mp^�f;h=opop�;[�]D^it-Y�l�dDh=b�_iY\^a[�]A^-_it�zÊdA`¡mp_a_ampbM�¯t-dA`�Y�onY\sUY\ont
d�f0opmpb=�Uh=mnt _amnl�]Db�]DontuvBtumnt£dD^�onY�]�s�mpb=��_-y�Y\`5fEdA^2tuhM��taY ¨ h�Y\b�_
`�dB�ch=onY�tÊd�f�_-y�Y3b�]D_ahM^i]DoAon]Db=�Kh�]A��Y3[=^�dBl�Y�tat mpb=��±;{r¾�¿k¶ItuvBtu�
_iY\`��5{�Y\sUY\^a_ay�Y\onY�tat�z«_-y�Y/opmpbM�Kh=mnt _amnl�^iY\on]D_amndDb�tuyMmp[�t�_ay�]D_
l�]Db��»Y�mn�=Y\b�_-mp¥�Y�����v¡[�]A^-_amn]DoÊ[�]A^�taY\^ite]D^iY�^-mnlay�Y\b�dDh=�Uy�_�d
tuhM[=[¦dD^a_e]2b�h=`��¦Y\^0d�f�on]D^a��Y\�ªtal�]DonYkb�]D_ah=^�]Ao=on]Db=�Uh�]D�cY0[=^�dA�
l�Y�tat mpb=��]D[=[=opmnl�]D_amndDb�tkmpb�l\oph��Bmpb=�¡mpbMfªdD^a`�]A_-mndAb�Y\��_a^�]Kl\_-mndAb¦z
[=y=^�]Kt-Y�mn�MY\bc_-mp¥�l�]D_amndDb�mpbÖmpbMfªdD^a`�]A_-mndAb7^iY\_-^amnY\sA]DoEz¹b�]D`�Y��
Y\b�_amp_wv�mn�=Y\b�_-mp¥�l�]A_-mndAb»z�]Db���]�sA]D^amnY\_wv�d�fe_�Y\�c_-�E`¡mpb=mpb=��dA[=�
Y\^i]D_amndDb�t\�»xwb�]U�=�Bmp_amndDb¦zD[�]D^a_-mn]Ao�[�]D^it-Y\^it�]D^iYe_wv�[=mnl�]Dopopv¤sUY\^av
fª]Utu_0�ky�Y\b�l�dD`�[�]D^iY��¤_id¤f·h=opo»[�]A^�taY\^�t��
Ì=dD^3_ay�Y�`�dKt _¦[�]A^-_
zDtuy�]Dopond��Ë[�]D^it-Y\^it�±ªYA� �=�pzU¸��Mb�Y\v ± }�³U³K× ¶ z
Ø�dD�=��t6Y\_O]AoE� ± }�³K³�Ù ¶ ¶6^iY\opvÚdDbÛ¥Mb=mp_iY\�ªtu_�]A_�Y�[�]A_-_iY\^-b=�
`�]D_il-y=mpb=�2_�Y�lay=bMm ¨ h�Y�t�_�d�^iY�l�dD�KbMmnÜ�Yk]Aopo»tuv�b�_i]Ul\_amnlZ]Ab���taY\�
`�]Db�_amnl£Y\b�_amp_amnY�t0mpb�]+taY\b�_iY\b�l�Y ±;Ý dBl-y�YAzKÞZ�I]Db���jBl-y�]A�»Y�t�z
|+�pz�}�³K³�Ù ¶ �¹¿�]A^�tumpb=��[M^idBl�Y�Y��=t�mpb�tu_i]D��Y�t�ß¦Þ©]Ulay�tu_�]A��Yrl�]Db
�»Y�scmnY\�0Y��W]Ut�]�¥=b=mp_�Y\�°t _i]D_iY�_a^�]Ab�ta�Bh�l�Y\^2_-y�]A_+^iY\�U^idDh=[�t
dD^©^�Y\on]A�»Y\onte_ay�Y©_idD¬KY\b�t0dD^�l�dAb�t _amp_-h�Y\b�_it3[M^idB�Bh�l�Y��¤mpb¯dDb�Y
dD^�`�dD^iY�[M^iY�l�Y��Bmpb=��onY\sUY\ont��7�0y�Y¡mpb=mp_-mn]Aoktu_�]A��Y�t£[¦Y\^ufªdD^a`
^iY\on]D_ampsUY\opv�tump`¡[=onYk_�]Kt ¬Mt¹mpb�l\oph��cmpb=��_idD¬KY\b=mnÜ�]D_amndDb¦zU[�]A^-_a�ªdDf·�
tu[»Y�Y�l-y�_i]D�K�Umpb=�=z�]Ab���tump`¡[=onYkb�dDh=b�[=yM^i]UtaYemn�=Y\b�_amp¥�l�]D_amndDb¦à
]DopoÊopmpb=�Uh=mnt _amnl�^�Y\on]A_-mndAb�tuy=mp[�t�_ay�]D_e^iY ¨ h=mp^iY©y=mp�Ky�Y\^a�;onY\sKY\oÊ]D_a�
_i]Ul-y=`�Y\b�_0�=Y�l\mntumndDb�t0]A^�Y�mn�=Y\b�_-mp¥�Y���mpb�t h=��t-Y ¨ h�Y\bc_0tu_�]A��Y�t
]Db���^iY\opv�dDb�dAhM_a[=h=_�f;^�dA`áY�]D^aopmnY\^0onY\sKY\ont\�
�0y�Y¡[�]D_a_iY\^-b�t�z¦dA^2�U^i]D`�`�]A^�t�z»_-y�]D_¤�B^-mpsKY�Y�]Ulay7tu_�]A��Y�d�f
[=^�dBl�Y�tatumpbM��_a^i]U�Bmp_-mndAb�]Dopopv/y�]�sKY��»Y�Y\bÖ�MY�tump�Ub�Y��/��v7y�]Db��
tuh�lay�]KtZ_ay�Y2onY\��mnl�dDb/mpb�â$dDh=_ampon]Dmpb�Y\b¦ã tZ{r¿0��dBdAo ± }�³U³K� ¶ dD^
_ay�Y2�K^�]A`¡`�]D^kmpb¢ä0dAhM^amp��]Ah=op_ ± }�³K³�å ¶ �+¸�ont-dMzÊmp_ry�]UtZ�¦Y�Y\b
�Bmpæ�l\hMop_�_idZ�Bmp^iY�l\_-opv�l�dA`¡[�]A^�Y3[�]D^a_-mn]AoB[�]A^�tumpb=�Z_iY�l-y=b=m ¨ h�Y�t
tumpb�l�Y�`�dUtu_¡�©Y\^�Y/Y\sA]Doph�]D_iY��Ë��v�y�]Ab��ºdDb²]Ët `�]Dopor_�Y�tu_
taY\_�� Ý Y�l�Y\b�_£�©dD^a¬�z¹y�d��©Y\sUY\^
z�y�]Ut¤]D_a_�Y\`�[=_�Y���_ay�Y¡]AhM_idD�
`�]D_amnl�]Ul ¨ h=mntump_-mndAb�dDf�[�]D^a_amn]Dok[�]D^it-Y\^it�]Db��W_-y�Y\mp^�Y\sD]Aoph=�
]D_amndDbSdAb6]�on]A^-�cY�_�Y�tu_�l�dD^a[Mh�t�]Db=b�dD_i]D_iY����kmp_ay6l�dA^-^iY�l\_
[�]D^it-Y�t$��v�]Db­mp`¡[�]D^a_amn]Do�_-y=mp^i��[�]D^a_wvA� Ý ]A`�tuy�]���ç Î ]D^a�
l\h�t ±·Ý ]D`�tuy�]��è]Db�� Î ]A^�l\h�t�z�}�³K³U� ¶ z$fEdA^�Y\�B]D`�[=onYAz$]A[=�
[=opmnY��O_-^i]Db�t fEdA^-`�]D_amndDbB�E��]Kt-Y��ËonY�]A^-b=mpb=� ± äe^ampopoEz�}�³U³�� ¶ _�d
_ay�Y�[=^�dA�=onY\`éd�f�b�dAh=b6[=y=^�]Kt-Y�l-ychMb=¬�mpb=��z�]7��]Kt mnl/t _iY\[



ÌBh=opo»[�]D^it-YAß
±wj ±·{r¿e� jBä0Í�jcdAh=_-y­ê£dD^iY�]�¶
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Y\_iY\^«onY�]A^-b�tr]�taY\_£dDf�_a^i]Db�twfªdD^a`�]D_amndDb�^-h=onY�t��rÞ©]Ulay¯_a^i]Db�t �
fªdD^a`�]A_-mndAb¡ondBl�]Aopopv�h=[»�=]D_iY�t¹_ay�YZb�dDh=b�[=y=^i]UtaY«�=^i]Ul-¬KY\_ampbM�
]UtatadBl\mn]D_iY����kmp_ay�]Ëtumpb=�UonY��0dA^��S��]Kt-Y��ºdDbºb�Y�]A^-�cv�fEY�]A�
_ahM^iY�t�zMtuh�lay�]Ut0b�Y\mp�Uyc�»dD^ampb=���0dA^��=t�z�[�]A^-_a�ªdDf·�°t [¦Y�Y�l-y�_�]A��t�z
]Db����M^i]Ula¬UY\_©�»dDh=b��=]D^amnY�t\�3¸kf;_iY\^e_ay�Y�_a^�]AmpbMmpb=��[=y�]UtaYAzK_ay�Y
onY�]D^ab�Y���_a^�]Ab�twfªdD^a`�]A_-mndAb�tZ]A^�Y�]D[=[=opmnY���mpbWdD^i�=Y\^2_�d�Y�]Kl-y
b�Y\�)_iY\��_2_id�mn�MY\bc_-m½f;v���]Kt-Y�{Z¿©t2mpbË]�b�d�sKY\o0_iY\��_
��¸«^a�U�
]D`�dDb²Ï�Ð2ÑDÒÔÓ ± }�³U³K� ¶ �=Y\sKY\ondD[»Y��¢]�sA]D^amn]D_amndDbÖd�fZ`�Y\`�dD^av��
��]UtaY��¡onY�]A^-b=mpb=� ± j�_i]Db=¥=opo»]Ab�����]Aop_�ÜAz¦}�³K�U× ¶ fEdA^k_w�0d�[�]D^a�
_amn]Do0[�]D^itumpbM��_i]Utu¬Bt<; ��]UtaY¡b�dDh=b7[=y=^i]UtaY¡mn�=Y\b�_amp¥�l�]A_-mndAb
]Db��SsUY\^a�=�ªdD�98 Y�l\_�^�Y�l�dA�Ub=mp_-mndAb¦�®X�h=^-mpb=�W_a^�]AmpbMmpb=��z«_-y�Y\mp^
Î äkj�¾�]Aop��dA^-mp_ay=`)ta]�sUY�t0_ay�YZY\b�_amp^iY©^i]��6_a^�]Ampb=mpbM�+l�dD^a[Mh�t�z
�ky=mnl-y7y�]Kt2�»Y�Y\b¢]Db=b�dD_i]D_iY��­�kmp_ay7[�]D^a_it2d�fZtu[»Y�Y�lay»z3]Db��
b�dDh=b�[=y=^i]UtaY«]Ab��¡sKY\^-�=�ªdA�:8uY�l\_e�=^�]Kl-¬KY\_�t��>=rY\b�Y\^i]DopmnÜ�]A_-mndAb
d�fI_ay�Y$mp`¡[=opmnl\mp_�[�]A^-_amn]Doc[�]A^�tumpb=�Z^ah=onY�t�mpb�_ay�Ye_-^i]Dmpb=mpb=�2l�dA^-�
[=h�t«dBl�l\h=^it0]D_r]A[M[=opmnl�]A_-mndAb�_-mp`�Y?; Î äkj�¾ËtaY�]D^il-y�Y�te_ay�Y
b�d�sUY\or_�Y\�c_�fªdD^�_i]D��t-Y ¨ h�Y\b�l�Y�t�dD^­l�dD`��=mpb�]D_amndDb�t�d�f�_i]D�
tuhM��taY ¨ h�Y\b�l�Y�t$±·_amponY�t�¶�_ay�]A_�dBl�l\hM^a^iY��2�BhM^ampb=�£_a^�]Ampb=mpbM�rmpb�]
tump`¡mpon]A^�l�dDb�_iY\��_
�
�0y=mnt2[�]D[»Y\^¤[M^iY�taY\b�_�t�]�b�Y\�®]D[=[=^idU]Ulay�_id�[�]D^a_-mn]Aoe[�]D^it �
mpb=��_ay�]D_�^iY\opmnY�t�dDbO`�]Ul-y=mpb�Y�onY�]A^-b=mpb=�S`�Y\_ay�dB�Mt��§�0y�Y
]D[=[=^idU]Ulay�mnt�mp`�[=onY\`�Y\bc_�Y��Ëmpb"]Ëtuy�]Aopond��§[�]D^it-Y\^¯l�]DoponY��
Þe`�[=mp^�Y
@0_ay�]A_�l�dD`��=mpb�Y�tkl�dD^a[=h�tu�;��]Kt-Y����U^i]D`�`�]A^empb��Bh�l\�
_amndDbS�kmp_-yº]�sKY\^-vWtump`¡[=onY�[�]D_a_�Y\^ab=�;`�]D_il-y=mpb=��]Dop�cdD^amp_-y=`
]Db��O]Ab�dA[=_-mndAb�]Ao2l�dAb�tu_amp_-h�Y\b�_�sKY\^-mp¥�l�]A_-mndAbOt _iY\[¦� �0y�Y
�U^i]D`�`�]D^£mpb��Bh�l\_-mndAbË]Dop�cdD^amp_-y=` ]Kl ¨ h=mp^�Y�t�]/taY\_�d�fZ^-h=onY�t
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<PRP>
<NN>
<PRP$ JJ NN>
<DT NN>
<VBG NNS>
<DT JJ NNS>
<NN NNS>
<NNP NNP>
. . .

Grammar

BracketerGrammar Extraction

Training Corpus
When [it] is [time] for [their biannual powwow] ,
[the nation] 's [manufacturing titans] typically jet
off to [the sunny confines] of [resort towns] like
[Boca Raton] and [Hot Springs] .

Novel Text
Not this year.  National Association of Manufacturers settled
on the Hoosier capital of Indianapolis for its next meeting.
And the city decided to treat its guests more like royalty or
rock stars than factory owners.

Tagged Text
When/WRB [it/PRP] is/VBZ [time/NN] for/IN [their/PRP$
biannual/JJ powwow/NN] ,/, [the/DT nation/NN] 's/POS
[manufacturing/VBG titans/NNS] typically/RB jet/VBP
off/RP to/TO [the/DT sunny/JJ confines/NNS] of/IN
[resort/NN towns/NNS] like/IN [Boca/NNP Raton/NNP]
and/CC [Hot/NNP Springs/NNP] .

Tagged Text
Not/RB this/DT year/NN ./.  National/NNP
Association/NNP of/IN Manufacturers/NNP settled/VBD
on/IN the/DT Hoosier/NNP capital/NN of/IN
Indianapolis/NNP for/IN its/PRP$ next/JJ meeting/NN ./.
And/CC the/DT city/NN decided/VBD to/TO treat/VB
its/PRP$ guests/NNS more/JJR like/IN royalty/NN or/CC
rock/NN stars/NNS than/IN factory/NN owners/NNS ./.

Bracketed Text
Not [this year].  [National Association] of [Manufacturers]
settled on [the Hoosier capital] of [Indianapolis] for [its next
meeting].  And [the city] decided to treat [its guests] more
like [royalty] or [rock stars] than [factory owners].

Training Phase: Grammar Induction Application Phase: Relationship Identification
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