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U�V6W7X�Y7V[Z)\F]FW7^/_6`aW7b�c<deb�X/f�V[cFW�gihjh�`aX1]FZ�`aklki`ah�m[]F`am6b�\FZnV6Y7b�W7W7gih�m(o/prqFsFtauvb�ZnbwcFb�x[b�kiV[\Fb�c+X1V$\FZnV[x[gicFb3`ah
`aZ)_[giX/Z)`aZ)yvX/b�zTX/^1]Fh"cFb�Z)W7X1`ah�cFg{h�mr`a\F\FkigiY7`aX1giV[hvuvgiX/fvV[h�bjV6Z�deV[Znb<m[b�h�b�Z�`Tki^/\F]FZ)\FV[W7bjkigih�m[]FgiW7X/giY$Y7`a\F`T_[gikig{X1gib�WT|
}Ff�g{W$giW�b�x6g{cFb�h�XF~1ZnV[dLX/f�bj`TZ�X1g{Y�k{b�WIg{hvX1f�g{WIg{W�W7]Fb(V[~����a�������7�7�i�[��|���f�`aZ)h"gi`T�v`ah�c�prm-���3b�kikib��a~1V[Zwb�za`ade\Fkib��
cFb�W7Y7Z)gi_[bvX/b�Y�f"h�gi�[]Fb�W<~/V[Z \F`aZ)X/^1V[~1^/W7\Fb�b�Y�fRX1`am6m[gih"m[�F\F`TZ�W7gih�m[��`Th"c�uvV6ZncF^/W7b�h�W7brcFgiW7`ade_[gim[]F`TX/giV[hO|�}Ff�b�W7b
X1b�Y7f"h�gi�[]Fb�W(uvb�Znb+Y7Znb�`TX/b�ceuvgiX1f�h�VvW7\Fb�Y7gi�FYjcFV[de`Tg{h�V[Z3f�gim[f"^1kib�x[b�kFki`ah�m[]F`am6b�^/\FZnV[Y�b�W7W7gih"mvX1`aW���gih�degih�cI|
�1h�Y�V[h"X1Z�`TW7X1��X1f"giWF`TZ�X1g{Y�k{b$W7]FZ)x[b�y[W�X1f�b3]FW7b3V[~
b�de\FgiZ�giY7`Tk�dRb�X1f�V[cFW�~1V[Z�`��T�7���1�i�:�6�{���"h�`aX1]FZ�`Tk�k{`Th"m6]F`am[b3]Fh�cFb�Zn^
W7X1`ah�cFgih"m+X1`aW��+X/f�`aX6g{WIg{h�f�b�Znb�h"X1kiyv a¡7¢<�7�i�[£1¤��T����� ¥I��|�}Ff�bjX1`aW7�<giW$�{�:¦�¡���¢<�7�1�{¡��+��§T�/�)�7���/�i¡7�-|[¨Fb�Z�yrm[b�h�b�Z�`akikiy7�
`ah
gih"~1V[Z)dR`TX/giV[hvb�zTX/Z)`aY7X1giV[h�W�y[W7X1b�d©X1`a�6b�W�`TW(g{h�\F]FXF`ah�]Fh"Znb�W�X/Z)g{Y�X/b�cªX1b�zaXF`Th"c%«aW7]Fdede`aZ)g{¬Tb�W7­jX1f�bjX1b�zaX�uvgiX1f
Znb�W7\Fb�Y7XFX1Vr`+\FZnb�W7\Fb�Y7gi�Fb�ceX/V6\Fg{Y$V[Z3cFV6dR`TgihvV[~Fgih"X1b�Znb�W7XN®6giXF�Fh�cFW(]FW7b�~1]Fk[gih"~1V[Z�de`TX/giV[hv`T_[V[]FX�X/f�bjcFV[de`Tg{h
`ah�cªb�h�Y7V[cFb�W(X1f"`TXFgih"~1V[Z�de`TX/giV[hvgihe`+W7X1Z�]FY7X1]FZnb�ce~/V6Z�de�[W7]FgiX1`a_[kibj~1V[Z$\FV[\F]Fki`aX1gih"mrcF`aX1`a_[`TW7b�WT|��/heY7V6h"X1Z�`TW7X
X1V+gih"^1cFb�\FX/frh�`aX1]FZ�`ak
ki`ah�m[]F`Tm[b(]Fh"cFb�Z)W7X1`ah�cFg{h�mrX/`TW7�[W7�lgih"~1V[Z�de`TX/giV[hrb�zaX1Z�`TY7X/giV[hrW7y[W�X/b�deW�b�~¯~/b�Y7X1gix[b�kiy�W��[gid
`jX1b�zaX6X/V<�Fh�c�Znb�kib�x[`ah�X�W7b�Y7X1g{V6h"Ww`ah�cvX1f"b�hr~/V6Y7]FWwV[h"kiy+V6h�X1f"b�W�b�W7b�Y�X/giV[h�Wwg{hrW7]F_[W�b��[]Fb�h"X6\FZnV[Y7b�W7W7gih�m-|�}Ff�b
gih"~1V[Z)dR`TX/giV[h<b�zTX/Z)`aY7X1giV[h�W�y[W7X1b�d&gihr°[gim[]FZnb(±a��~1V[ZFb�za`Tde\Fk{b���W�]FdRde`TZ�gi¬ab�WFW7X1V[Z)g{b�W-`a_[V6]FX[h"`TX/]FZ)`akTcFg{W�`aW7X1b�Z�W7�
b�zaX1Z�`TY7X1g{h�mv~1V[Z3b�`aY�f�W7]FY7fvb�x6b�h"X-X/f�bjX1y[\Fb<V[~FcFgiW7`aW�X/b�Z²�TX/f�b<cF`aX1bj`Th"ceX1g{deb X/f�`aX�giX�V[Y7Y�]FZ�Znb�cF��`ah�cRcF`TX/`<V[h
`ah�y+\FZnV[\Fb�Z)X/yrcF`ade`Tm[b(V[Z�f�]Fde`ahrgih�³¯]FZ)y�Y7`T]FW7b�c�_6y+X/f�b(b�x[b�h�X�|
�/h�~1V[Z�de`aX1giV[heb�zaX1Z�`TY7X/giV[h%f"`TWj�Fm[]FZnb�c�\FZnV[degih�b�h"X1kiyRgihªX1f�b+�Fb�kic�V[~Ib�dR\FgiZ)g{Y�`ak�prqFsI®�}Ff�b��FZ)W7X3ki`aZnm[b�^

W7Y7`Tkib���f�b�`acF^1X1V[^/f�b�`ac´b�x[`Tk{]F`TX/giV[h�W<V[~$p�qFsµW7y[W7X1b�deWjV[h´X/f�bvW7`TdRbrX1b�zaX1^/]Fh�cFb�Z�W7X1`ah�cFgih"m%X/`TW7�[W<uvb�ZnbvX/f�b
¶<·<¸3sa·<^1W7\FV[h�W7V[Znb�c¹U´º<�j»r\Fb�Z�~1V[Z�de`ah�Y7bªb�x6`aki]F`aX1giV[h"WvV6~�gih�~/V6Z�de`aX1giV[hAb�zTX/Z)`aY7X1giV[h�W7y[W7X1b�deW o qFb�f"h�b�Z�X
`ah�cv¼
]Fh"cFf�b�gide��±a½a½T±a¾l��f�gih"Y�f"V[Zw�)�[�7�i¿À�a±T½a½aÁ t |�sFZ�giV[Z-X/V b�`aY7frb�x[`Tk{]F`TX/giV[h���`akikT\F`aZ�X1giY7gi\F`aX1gih"m<W7giX1b�W�Znb�Y7b�gix[b `
Y7V[Z)\F]FW�V6~FX/b�zTX/W3~1ZnV[dÂ`<\FZnb�cFb��Fh�b�cecFV[de`agihv`ah�ceX/f�b(Y7V[Z)Znb�W7\FV[h�cFg{h�m�«T`ah�W7uvb�Z��6b�y[W7­<X/V�]FW7bj~1V[ZwW7y[W7X1b�d
cFb�x[b�kiV[\Fdeb�h�X�|3}Ff"b<`ah�W7uvb�Z3�6b�y[W(`aZnb+de`Th"]F`Tk{kiyrb�h"Y�V[cFb�cªX1b�dR\Fki`TX/b�W$ÃÄde]FY7fekig{�6b�X1f�`aX�V6~F°[gim[]FZnb+±+Ã
X1f"`TX�Y7`T\FX/]FZnb<`akikFgih�~/V[Z)de`aX1g{V6h�~1ZnV[dÅX1f�b�Y�V[Z�Znb�W7\FV6h"cFgih�mRW�V[]FZnY7b+X1b�zaX-X/f�`aXFgiW(Znb�kib�x[`ah�XwX/VvX1f�b�cFV6dR`Tgih"��`aW
W7\Fb�Y7gi�Fb�c´gih�`rW7b�X3V[~wuvZ)g{X1X1b�hRm6]Fg{cFb�kigih�b�WT|�·�~1X1b�Z(`vW7f"V6Z�XwcFb�x[b�kiV[\Fdeb�h"XI\Ff"`TW7b�Æ��FX1f"brprqFs�W7y[W7X1b�deW(`aZnb
b�x[`Tk{]F`TX/b�c%_[y�Y7V6dR\F`TZ�gih�m�X1f"b+W�]FdRde`TZ�gib�W�b�`TY7fª\FZnV[cF]FY�b�WjuvgiX/feX1f"b<W7]Fdede`aZ)gib�W(m[b�h"b�Z)`aX1b�cª_[y�f"]Fde`ah
b�za\Fb�Z)X/W<~1V[Z(X1f"brW7`adeb+X1b�W7XwW7b�XwV[~3\FZnb�x6g{V6]FW7kiyª]Fh"W�b�b�hªX/b�zTX/W�|�}Ff�bvY7V[de\F`aZ)g{W�V[hªgiW<\Fb�Z�~1V[Z�deb�c´]FW7gih"me`ah
`a]FX1V[de`aX1b�c�W�Y7V[Z�gih�m�\FZnV[m6Z�`adÇX1f"`TX�Z�`TX/b�W$b�`aY�fRW�y[W7X1b�dÂ`aY7Y�V[ZncFgih"meX1VvdRb�`TW7]FZnb�W$V[~�Znb�Y7`TkikF`ah�cª\FZnb�Y7giW7giV[hO|
È3�)�:���{��deb�`TW7]FZnb�WwX/f�b3`adeV[]Fh�X
V[~[X1f"b$Znb�kib�x[`ah�X[gih�~/V[Z)de`aX1g{V6h+X/f�`aX
X1f"bIp�qFs�W7y[W7X1b�d&Y�V[Z�Znb�Y7X1kiy+b�zaX1Z�`TY7X1W�~1ZnV[d
X1f"b(X1b�W7X[Y7V6k{kib�Y7X1giV[hruvf"gikib(�a�n�)�:�i¤)�{¡���deb�`aW�]FZnb�W�X1f�b(Znb�k{gi`T_[gik{giX1y�V6~"X1f"b(gih�~/V6Z�de`aX1giV[h+b�zaX1Z�`TY7X1b�cI®

Znb�Y7`akik-É�o/Ê�Y7V[Z�Znb�Y�XFW7kiV[X/^1�Fkikib�Z�WwgihvV[]FX/\F]FX6X/b�de\Fki`aX1b�t=��o1ÊvW7kiV[X/^1�Fkikib�Z�Wwgihv`ah�W7uvb�Z��[b�y6t
\FZnb�Y7giW7giV[heÉ�o1Ê�Y7V[Z)Znb�Y7XFW7kiV[X1^/�Fkikib�Z�WwgihvV[]FX1\F]FX[X1b�dR\Fki`TX/b�t=��o1ÊvW7kiV[X1^/�Fkikib�Z�WwgihvV[]FX1\F]FX[X1b�dR\Fki`TX/b�t

·<W3`(Znb�W7]FkiX[V[~�U�º<�´`ah�cvV[X1f"b�ZFgih�~/V[Z)de`aX1g{V6h+b�zaX1Z�`TY7X/giV[h�b�~²~/V6Z�X1W7��gih�~/V6Z�de`aX1giV[h+b�zaX1Z�`TY7X1g{V6h+f"`TW3_[b�Y7V6dRb
`ahegih�Y7Znb�`aW7gih�m[kiy�x[gi`T_[kib+X/b�Y�f"h�V[kiV[m[y�~/V[ZIZnb�`aki^/uvV6Z�kicªX1b�zaX1^/\FZnV[Y�b�W7W7gih"mv`T\F\Fkig{Y�`aX1g{V6h"WT|�°[V6Z�b�zT`ade\Fkib��[X/f�b�Znb
`aZnb Y7]FZ�Znb�h�X1k{yrgih"~1V[Z)dR`TX/giV[hrb�zaX1Z�`TY7X1g{V6h�W7y6W7X/b�deW-X/f�`aXN®

Ë ¼�]F\F\FV6Z�X[]Fh�cFb�Z�uvZ)g{X1b�Z�W$gihv`ah�`akiy[¬Tg{h�m+kigi~/b(gih�W7]FZ�`Th"Y�bj`a\F\FkigiY7`TX/giV[h�W o²Ì ki`aW7m6V[u&�)�F�7�i¿À�a±T½a½aÍ t |
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Event:
Date:
Time:
Location:
Damage:

Estimated Losses:
Injuries:

tornado
4/3/97
19:15
Farmers Branch : "northwest of Dallas" : TX : USA
"mobile homes" (2)
"Texaco station" (1)
$350,000
none

4 Apr Dallas - Early last evening, a tornado 
swept through an area northwest of Dallas, 

causing extensive damage.  Witnesses 
confirm that the twister occurred without 
warning at approximately 7:15 p.m. and 

destroyed two mobile homes. The Texaco 
station, at 102 Main Street,  Farmers 

Branch, TX,was also severely damaged, but 
no injuries were reported. Total property 
damages are estimated to be $350,000.
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°[gim[]FZnb ±�®��1h"~1V[Z�de`TX/giV[h��FzaX1Z�`TY7X/giV[hr¼
y[W7X1b�d gihvX1f"b(¶<V[de`agihrV[~�p�`TX/]FZ)`ak
¶<g{W�`aW7X1b�Z�WT|

Ë ¼�]Fdede`aZ)gi¬abrdRb�cFgiY7`Tkw\F`aX1g{b�h�XwZnb�Y7V[ZncFWv_[yeb�zTX/Z)`aY7X1gih"m´cFgi`am[h�V[W7b�W7�FW�y[de\FX/V[deW7��\Ff�y[W7giY7`akw�Fh�cFgih"m[W��
X/b�W7XIZnb�W7]FkiX/W7�-`ah�cAX1f"b�Z)`a\Fb�]FX1giY+X/Znb�`TX/deb�h�X/W<gih�V[ZncFb�Z<X1Vª`aW7W�g{W�X�f�b�`akiX1f�Y7`aZnb�\FZnV[x[gicFb�Z�WrV[Z<W7]F\F\FV[Z)X
g{h�W7]FZ)`ah�Y7bj\FZnV[Y�b�W7W7gih"m o ¼
V[cFb�Z)k{`Th"c������7�i¿À�a±T½a½�� t |

Ë ·�h�`akiy[¬Tb(h"b�uvW�uvg{Znb�Ww`Th"cvX1Z�`Th"W7Y�Z�gi\FX/WwV[~6Z�`acFgiV+`Th"cvX1b�kib�x[giW7giV[hr_[ZnV[`acFY�`aW7X1WwX/V<�Fh�cv`ah�cvW7]FdedR`TZ�gi¬ab
cFb�W7Y7Z�gi\FX1giV[h"WIV[~"X1b�Z�ZnV6Z�giW7X�`aY7X1gix[giX/gib�W o U�º<�$^/ÁT�a±T½a½a±T¾�U�º<�$^��T�a±T½a½�� t |

Ë U�V[h�giX/V6Z[X/b�Y�f"h�giY7`akT`aZ�X1giY7kib�WFcFb�W7Y7Z)g{_6g{h�m<deg{Y�ZnV[b�kib�Y7X/ZnV6h"giY3Y7f�gi\+~1`a_[Z)g{Y�`aX1g{V6h�gih<V[ZncFb�ZFX1V(Y7`a\FX1]FZnb3gih�~/V[Zn^
dR`TX/giV[h(V6h�Y�f"gi\rW7`akib�W7��de`ah�]F~/`TY7X1]FZ�gih"m `acFx[`Th"Y�b�W7��`Th"c�X/f�b3cFb�x[b�kiV[\Fdeb�h�XaV[Z�]FW7bwV[~aY�f"gi\r\FZnV[Y7b�W7W7gih�m
X/b�Y7f�h�V[kiV[m[gib�W o U´º<��^	�a�
±a½T½�� t |

Ë ·�h�`akiy[¬Tb<h"b�uvW7\F`T\Fb�Zw`aZ�X1giY7kib�W�uvgiX1fvX/f�b<m[V[`Tk[V[~F�Fh�cFg{h�m�`Th"ceW7]Fdede`aZ)gi¬agih"mrgih"W�X/`Th"Y7b�W$V[~F_[]FW�g{h�b�W7W
³¯V[gih"X[x6b�h"X1]FZnb�W o U´º��$^	�a�a±T½a½
� t |

Ë ¼�]F\F\FV6Z�X[X1f"b(`T]FX/V6dR`TX/giYwY7ki`aW�W7gi�FY7`aX1giV[h�V6~"kib�m[`Tk�cFV6Y7]Fdeb�h"X1W o	� V[kiV[uvY7¬a`T�<`ah�cv·�cF`Tde�a±a½T½aÍ t |
}Ff�b�Znbj`aZnb `akiW7V+` m[ZnV[uvgih�m�h�]Fde_[b�Z�V[~��1h"X1b�Z�h�b�X"`T\F\Fkig{Y�`aX1g{V6h"WwX1f"`TX"b�de\FkiV[y+gih�~/V[Z)de`aX1g{V6h+b�zaX1Z�`TY7X/giV[hrX1b�Y7f"^
h�V[kiV[m[gib�WT|�¼
V[debvb�za`ade\Fkib�Wrg{h�Y7ki]FcFbep�qFs�W7y6W7X/b�deW<X1f"`TX�_[]Fgikic��[h�V[uvkib�cFm[b�_[`TW7b�W+cFgiZnb�Y7X1kiy�~/ZnV[d
�ªb�_
\F`am6b�W o ��Z)`ax[b�he�)���7�i¿À�[±T½a½aÍ t ¾
X/f�`aXFY�Znb�`aX1bI³¯V6_�kigiW7X1g{h�mvcF`aX1`a_6`aW7b�W3~1ZnV[dÇh"b�uvW�m[ZnV[]F\FW7�
�ªb�_vW7giX/b�W��a`ah�ceY7ki`aW7^
W7gi�Fb�c�`acFx6b�Z�X1g{W�b�dRb�h�X1W�o1W7b�brf"X1X1\I®À�F��uvuvur| ³¯]Fh�m[kib�b6| Y7V[d ��W7]FY7Y7b�W�WT��gih"cFb�z�| f"X1dek{t1¾3X1f"`TX3_[]Fgikic�h"b�uvW�m[ZnV[]F\
�[]Fb�Z)y�W7y6W7X/b�deW o }Ff"V[de\FW7V6h��)�"�7�i¿À�
±a½T½aÍ t ¾a`Th"c�X/f�`aX[Y�Znb�`aX1bjuvb�`aX1f�b�Z�~1V[Znb�Y7`aW�X"cF`TX/`T_[`aW7b�Ww~1ZnV[d��ªb�_�\F`am[b�W
o ¼�V6cFb�Z�ki`ah�cF�a±T½a½aÍ t |
��f"gikibjX1f"b U�º<�µb�x[`aki]F`aX1giV[h�W�f�`ax[b W7f�V[uvh�X1f�`aXFgiXFgiW3\FV[W7W7gi_[kib X/V+Z)gim[V[ZnV[]FW7kiyvb�x[`Tki]F`aX1b(W7V[deb(`aW7\Fb�Y�X/W

V[~�`ahvgih�~/V[Z)de`aX1g{V6h�b�zTX/Z)`aY7X1giV[h�W�y[W7X1b�dR��giX�giW�cFgi~²�FY7]FkiXFX1V+W7X1`aX1b�X1f�bjV[x[b�Z)`akik[\Fb�Z)~/V[Z)de`ah�Y7b(kib�x[b�kiW�V[~�X1V[cF`ay��iW
gih"~1V[Z)dR`TX/giV[h<b�zTX/Z)`aY7X1giV[h�W�y[W7X1b�dRW�®�`aX
`jdegih�g{de]Fde�l\Fb�Z�~1V[Z�de`ah�Y7b$cFb�\Fb�h"cFWIV[h+X1f"b$Znb�ki`aX1g{x6b(Y7V[de\Fkib�zagiX/y�V[~
X1f"bwb�zaX1Z�`TY7X1g{V6hjX1`aW7�[��X1f"bw�[]F`Tkig{X1y(V[~TX/f�bw�[h"V6uvk{b�cFm6b�_6`aW7b�W�`ax[`Tgik{`T_[kibwX/V$X/f�bwp�qFs�W7y[W7X1b�de�:X1f�b�W�y[h"X1`aY�X/giYF`ah�c
W7b�de`ah�X1g{YIY7V[de\Fkib�zagiX/y�V[~"X1f�b(cFV[Y7]Fdeb�h"X1W3X1V<_[bj\FZnV[Y�b�W7W7b�cF��`ah�c�X1f�b(Znb�m[]Fki`aZ�giX1y�V6~"X1f"b(ki`Th"m[]F`Tm[b(gihvX/f�V[W7b
cFV[Y7]Fdeb�h�X/W�|��/hvm6b�h"b�Z)`aki�[f�V[uvb�x[b�Z²�
X1f"b(_[b�W�XFb�zaX1Z�`aY�X/giV[hvW7y6W7X/b�deWwh�V[u Y7`Th�`TY7f"gib�x[b<kib�x[b�kiW$V[~F`a_[V6]FX������

�



Znb�Y7`Tk{k6`ah�c�Í
����\FZnb�Y7giW7giV[hvV[h+~1`agiZ�kiy+Y�V[de\Fk{b�z gih"~1V[Z�de`TX/giV[h<b�zaX1Z�`TY7X1g{V6h�X1`aW7�6W�`ah�cvY7`Th�Znb�`TY7f�de]FY7frf�g{m6f"b�Z
kib�x[b�kiW�V6~�\Fb�Z)~/V[Z)de`ah�Y7b�o1`a\F\FZnV[zTgidR`TX/b�kiyª½
��� Znb�Y7`Tkik3`ah�cA\FZnb�Y7giW7giV[h�t(~1V[Z<X/f�bvb�`aW7gib�W7XIX/`TW7�[WT|R·<kiX/f�V[]Fm[f
X1f"b�W7b(kib�x[b�kiW3V6~"\Fb�Z)~/V[Z)de`ah�Y7bjde`ay�h"V[X�gih"giX1gi`akikiy+W7b�b�d gide\FZnb�W7W7gix[b��TV[h�b(W7f"V6]Fk{c�Znb�`akigi¬ab X/f�`aX[gih�~/V6Z�de`aX1giV[h
b�zaX1Z�`TY7X1g{V6hvg{W(cFgi~²�FY�]Fk{X-~/V6Z�\Fb�V6\Fk{b `aW$uvb�kik[`aW$~/V6Z�de`TY7f"gih�b�WT|���g{kik��iW��ä±a½a½TÁ���W7X1]FcFy[�
~/V[Zwb�zT`ade\Fkib���W�f"V[uvb�c
X1f"`TX"X1f"b(_6b�W7X"de`TY7f"gih�bjb�zTX/Z)`aY7X1giV[hvW7y[W7X1b�deWwf"`Tx[bj`Thvb�Z�ZnV[Z3Z)`aX1b(X/f�`aX�giW�V6h"kiyrX/uvgiY7b(X1f"`TX"V6~"f�gim[f"kiyvW7�6g{kikib�c
`ah�`akiy[W�X/WwW7\Fb�Y7gi�FY7`Tkik{yrX1Z�`agih�b�cvgihvg{h�~1V[Z�de`aX1giV[h+b�zTX/Z)`aY7X1giV[hvX/`TW7�[WT|
�/h<W7\FgiX1b3V[~TX/f�giWFZnb�Y7b�h"X6\FZnV[m[Znb�W7W7�lX1f"b�Znb3Znb�de`Tg{h<\FZnV[_6k{b�deW-g{h<X1V[cF`ay��{WFgih�~/V6Z�de`aX1giV[hjb�zTX/Z)`aY7X1giV[h<W7y[W7X1b�deWT|

°[giZ�W�X/�
X1f"b `aY7Y7]FZ)`aY7y�`ah�ceZnV[_[]FW7X1h"b�W�W3V[~Fde`aY7f�gih"b<b�zTX/Z)`aY7X1giV[hvW7y[W7X1b�deW3Y7`ThvW7X/gikik[_[b<m[Znb�`TX/kiyrgidR\FZnV6x[b�cI|��/h
\F`aZ)X/giY7]Fki`TZ²�Ff"]Fde`Th�b�Z�ZnV6ZjcF]FZ�gih�meg{h�~1V[Z�de`aX1giV[h�b�zTX/Z)`aY7X1giV[hegiWjm[b�h�b�Z�`Tk{kiy�Y7`a]FW7b�c´_[y�`�ki`a\FW�b�V6~�`TX/X1b�h�X/giV[h
uvf�g{kib(X1f"b(b�Z)ZnV[Z�W$V[~�`ahv`T]FX/V[de`TX/b�c+b�zTX/Z)`aY7X1giV[hvW7y[W�X/b�d `TZnbjcF]FbjX1V<giX/W3Znb�ki`TX/gix[b�kiyrW7f"`Tkik{V6u&]Fh�cFb�Z�W7X1`ah�cFgih"m
V[~�X/f�b(gih"\F]FXFX1b�zaXN|�·<W�` Znb�W7]FkiX/�TX/f�b(de`aY7f�gih"b�^1m[b�h�b�Z�`TX/b�c�b�Z�ZnV[Z)W�`TZnbjdeV[Znb(cFgi~²�FY7]FkiX�X1V+X1Z�`TY7�+cFV[uvhv`Th"c�X/V
Y7V[Z)Znb�Y7XN|�¼�b�Y�V[h"cF�6_[]Fgik{cFgih�m�`Thvg{h�~1V[Z�de`aX1giV[hvb�zaX1Z�`TY7X1g{V6h�W7y[W�X/b�dLgih�`<h�b�u©cFV6dR`Tgihvg{W(cFgi~²�FY�]Fk{X-`ah�ceX/gideb�^
Y7V[h�W7]Fdegih"m6�3V[~1X/b�hªZnb��6]Fg{Z)gih"mµdRV6h"X1f"W�V[~�b�~¯~/V[Z)X�_6y�cFV[de`Tg{h�W�\Fb�Y7gi`akigiW7X/W<`Th"c�Y7V[de\F]FX1`aX1giV[h"`Tk�kigih"m6]Fg{W�X/W
~1`adegik{gi`TZ�uvgiX1f�X1f"b+]Fh�cFb�Z�kiy[gih�mep�qFs´W7y[W7X1b�d |�sF`aZ�XwV[~wX1f"b<\FZnV[_6k{b�d kigib�WjgiheX1f"b+cFV6dR`Tgih"^1W7\Fb�Y7gi�FYjh�`aX1]FZnb
V[~wX1f"b<X1`aW7�-®�`Theg{h�~1V[Z�de`aX1giV[h�b�zTX/Z)`aY7X1giV[heW7y[W7X1b�dÇuvg{kikFuvV[Z)�v_[b�X1X/b�Z$gi~�giX1W(kig{h�m[]FgiW7X1giYj�[h�V[uvkib�cFm[b+W7V6]FZnY7b�W
`aZnb(X1]Fh�b�cvX/V<X1f"b$\F`aZ)X/giY7]Fki`aZ-cFV[de`agih���_[]FX[de`ah�]F`akikiy+deV[cFgi~/y6g{h�m+`Th"cv`TcFcFg{h�m+cFV[de`Tg{h�^1W7\Fb�Y7gi�FY3kigih"m[]FgiW7X1giY
�[h�V[uvkib�cFm[b(X1V+`ahrb�zagiW7X1gih"m+prqFseW7y[W7X1b�d giW3W7kiV[u `Th"cvb�Z)ZnV[Zn^/\FZnV6h"b6|
}Ff"b�Znb�dR`Tgih"cFb�Z(V[~FX1f�b+`aZ)X/giY7kib<W7]FZ�x6b�y[WjX1f"b<b�de\FgiZ�giY7`TkFdRb�X1f�V[cFW�giheprqFsªX/f�`aXFf�`ax6b+_[b�b�h�cFb�x6b�k{V6\Fb�c

X1V�`acFcFZnb�W7W�X/f�b�W7bª\FZnV[_6k{b�deWvV[~ `aY7Y�]FZ�`aY�y7�+\FV[Z)X/`T_[gik{giX1y7�$`ah�c&�[h�V[uvkib�cFm[be`aY��[]FgiW7giX/giV[h�~1V[Z�gih�~/V6Z�de`aX1giV[h
b�zaX1Z�`TY7X1g{V6hRW�y[W7X1b�dRW�|OqFgi�[b+X1f"b�Y7V[de\F`ah�giV[h�`TZ�X1g{Y�k{b�W gihRX1f�g{W(giW7W�]Fb��[uvb+uvgikikFW7b�b<X/f�`aX-b�dR\FgiZ)g{Y�`akFdeb�X/f�V[cFW
~1V[Z�gih�~/V6Z�de`aX1giV[h�b�zTX/Z)`aY7X1giV[he`aZnb+Y7V6Z�\F]FW7^1_[`aW�b�cF�"de`aY�f"gih�b+kib�`aZ�h�gih"m�`akim[V[Z)giX/f�deWT|Ò}aV�W7X1`aZ�X1�[uvb+\FZnb�W�b�h"X-`
m[b�h�b�Z�giYw`aZnY7f�giX/b�Y�X/]FZnb3~1V[Z�gih"~1V[Z�de`TX/giV[h b�zaX1Z�`aY�X/giV[h W7y[W7X1b�deWT|�p�b�zTX/�luvb3\FZnV[x[gicFb3b�zT`ade\Fkib�WFV[~aX1f�b3b�de\Fg{Z)giY7`ak
deb�X/f�V[cFW$cFb�W7gim[h�b�cªX/Vvgih�Y7Znb�`aW�b+X/f�b<`aY7Y�]FZ�`aY�yRV6Z3X/f�b<\FV[Z�X1`a_6g{kigiX1yvV[~�b�`TY7feY7V[de\FV[h�b�h"XFgiheX/f�b<b�zaX1Z�`TY7X/giV[h
W7y[W�X/b�d |�}Ff�ZnV[]Fm[f�V[]FX�uvb3uvgik{kT~/V6Y7]FWwV[h+X1f"b$W7\Fb�Y7gi�FYwh"b�b�cFWw`Th"cvY7V6h"W7X1Z�`Tgih"X1W�X1f"`TX
g{h�~1V[Z�de`aX1giV[h<b�zaX1Z�`TY7X/giV[h
\Fki`aY7b�WIV[h�X1f�b(k{`Th"m6]F`am[b�^1kib�`aZ�h�gih"mrX1`aW7�[W�|

� �����! #"�$%�'&)(*�+$�(),'"��.-0/21+354�3'/�-0"�671+()&*-8359':+()"�1;$%(*&)-835<>=@?�()�+6

�1hªX/f�brb�`aZ�kiyecF`ay6W�V6~3gih"~1V[Z�de`TX/giV[heb�zaX1Z�`TY7X1g{V6h"�FprqFs�W7y[W7X1b�deW(x[`aZ)gib�c�uvg{cFb�kiyegih�X1f�b�g{Z(`T\F\FZnV[`aY�fªX/V�X/f�b
gih"~1V[Z)dR`TX/giV[hvb�zTX/Z)`aY7X1giV[hvX1`aW7�-|�·<XFV[h�b�b�h�ceV[~FX1f"b<W7\Fb�Y7X1Z�]FdLuvb�Znb<W7y[W�X/b�deW3X1f"`TXF\FZnV[Y7b�W7W�b�c�`+X1b�zaXF]FW7gih�m
X1Z�`acFgiX1giV[h"`Tk�p�qFsvX1b�Y7f�h"gi�[]Fb�W�®��FZ�W7X
`(~1]Fk{kTW7y[h�X/`TY7X1g{Y-`ah�`akiy[W7giW-V[~[b�`aY�f+W7b�h�X/b�h�Y7b��lX/f�b�h+W7b�de`ah�X1g{Y-`ah�`akiy[W7giW-V[~
X1f"bwZnb�W7]FkiX1g{h�mjW�y[h"X1`aY�X/giY�W�X/Z)]FY7X/]FZnb�W��7`ah�c+�Fh�`akikiyj`$cFg{W�Y7V[]FZ�W�b�^/kib�x[b�k�`Th"`Tk{y6W7giWFV[~
X/f�bwW7y[h�X/`TY7X/giY-`ah�c+W7b�de`ah�X/giY
Znb�\FZnb�W7b�h�X/`TX/giV[h�WT|a·<X[X/f�b3V[X1f�b�ZFb�zaX1Znb�dRb$kigib�W7y6W7X/b�deWFX1f"`TX
]FW7b�c+�[b�y[uvV6ZncvdR`TX/Y�f"gih�m�X1b�Y7f�h"gi�[]Fb�Ww`Th"crkig{X1X1k{b
V[Z+h�V�kigih"m[]FgiW7X1giYv`ah�`akiy[W7giWrV[~(X1f"begih"\F]FX X/b�zTX�|A·<WvdeV[Znbeg{h�~1V[Z�de`aX1giV[h�b�zaX1Z�`TY7X1g{V6h�W7y[W7X1b�deW+uvb�Znbe_[]Fgik{X
`ah�ceb�de\Fg{Z)giY7`akikiyvb�x[`aki]F`TX/b�cF�
f�V[uvb�x[b�Z²�[Znb�W�b�`aZnY7f�b�Z�W(_[b�m6`ah�X1VrY7V[h�x[b�Znm[b+V[hv`�W7X/`Th"cF`TZnc�`TZnY7f"giX1b�Y7X1]FZnb+~/V6Z
gih"~1V[Z)dR`TX/giV[hrb�zaX1Z�`TY7X1g{V6h�W7y6W7X/b�deWT|a}Ff�`aX�`aZnY7f�giX/b�Y7X1]FZnb<giW3W7f�V[uvh�gihv°[gim[]FZnb���|[·�kiX1f"V6]Fm[f�de`Th"yrx[`aZ)gi`aX1g{V6h"W
b�zagiW7X-~/ZnV6dÅW7y6W7X/b�d X/VvW7y6W7X/b�de�TX/f�b<�Fm[]FZnb+gih"cFgiY7`TX/b�W X/f�b<de`agih�~1]Fh"Y�X/giV[h�W(\Fb�Z�~1V[Z�deb�cegihe`ah�gih�~/V6Z�de`aX1giV[h
b�zaX1Z�`TY7X1g{V6h�W7y6W7X/b�d |
�F`aY7fegih�\F]FX�X1b�zaX�giW(�FZ)W7X�cFgix[gicFb�c´g{h�X1VvW7b�h"X1b�h�Y7b�W�`Th"c%uvV[ZncFW(gihR`BA�C�D�E�F�G	H�I
J�G	C�F2I�F�KLA�I�M�M�G�F�M�W7X/b�\I|

·<Wwg{h�cFgiY7`aX1b�cvgih+°[gim[]FZnbN�T��dR`Th"y<W7y6W7X/b�deWF`Tk{W�VjcFgiW7`ade_[gim[]F`TX/b��lV[ZFX1`am[��b�`TY7f+uvV[ZncruvgiX/f�Znb�W7\Fb�Y7X[X1V<\F`aZ�X6V[~
W7\Fb�b�Y7fv`Th"ce\FV[W�W7gi_[kiy�W7b�de`Th"X1giY�Y7ki`TW7W�`TX"X1f�g{W$\FV[gih�XFcF]FZ�gih"m�\FZnV[Y7b�W7W�g{h�m-|�}Ff"b>O�E
F�J�E
F�PQESR8F�I�T	U�VQG	V×\Ff�`aW7b
~1V[kik{V6uvWT|��/XIY7V[de\FZ�giW7b�W<V[h�b+V[Z dRV6Znb�W7X1`am6b�W(V[~3W7y[h�X1`aY7X1giY�`Th"`Tkiy[W7giW7�FV[Z(\F`TZ�W7gih�m[�FX/f�`aXIX/V[m6b�X/f�b�Z�gicFb�h�X/gi~1y
h�V[]Fh<m[ZnV[]F\FW7�lx[b�Z�_ m[ZnV[]F\FW7�l\FZnb�\FV[W7giX1giV[h"`Tk�\Ff�Z�`TW7b�W7�7`Th"c�V[X/f�b�Z�W7gidR\FkibwY7V[h�W7X1Z�]FY7X1WT|a�/h<W7V6dRbwW7y6W7X/b�deW7�)X/f�b
\F`aZ)W7b�Z�`TkiW7VjkiV[Y7`TX/b�WwW7]FZ)~/`TY7b�^1k{b�x6b�kaW7]F_�³¯b�Y�X/Ww`ah�crcFg{Znb�Y�XFV[_�³¯b�Y7X1W�`Th"cvgicFb�h�X/gi�Fb�WwY7V[ha³¯]Fh"Y�X/giV[h�W7��`a\F\FV6W7giX/gix[b�W7�
`ah�c�V[X/f�b�ZrY7V[de\Fkib�z�\Ff�Z�`TW7b�WT| ·�X<W7V6dRbe\FV[gih�X/�(b�giX1f"b�Zv_6b�~/V[Znb��(cF]FZ)gih"m[�<V[Zv`T~/X1b�ZrX/f�bªde`agih�W7X1b�\FWvV[~
W7y[h�X1`aY7X1giY�`Th"`Tkiy[W7giW7��`ahrgih"~1V[Z)dR`TX/giV[h�b�zaX1Z�`aY�X/giV[h+W�y[W7X1b�d `akiW7V<�Fh�cFW3`ah�cvki`a_[b�kiWwW7b�de`ah�X1g{Ywb�h�X/giX1gib�W�Znb�kib�x[`Th"X
X1VªX/f�bvb�zaX1Z�`TY7X1g{V6h�X/V[\FgiYT|ª�/h�X1f�b�h�`aX1]FZ�`akwcFgiW7`TW7X/b�Z cFV[de`agih���~1V[Z<b�za`Tde\Fk{b��wX1f"b�W7y[W7X1b�d degim[f�X�gicFb�h�X/gi~1y
kiV[Y7`TX/giV[h�W7�
Y7V[de\F`ah�yvh�`adeb�W7�[\Fb�Z)W7V[h�h�`adeb�W7�
X1gidRb<b�zT\FZnb�W7W7giV[h�W7�[`ah�cedeV[h"b�yvb�zT\FZnb�W7W7giV[h�W7�[W7`Tx[gih"m�b�`aY7f
gihv`jh�V[Z�de`Tk{gi¬Tb�cv~/V[Z)d |
°[gim[]FZnbN�$W7f"V6uvW�X1f"b3W�y[h"X1`aY�X/giYwY7V[h�W7X1g{X1]Fb�h�X/WF`Th"crW7b�de`ah�X/giY-b�h"X1giX/gib�WFgicFb�h"X1gi�Fb�c�cF]FZ)gih"m+¼
b�h�X/b�h�Y7b$·<h"`Tk{^

y[W7giW3~1V[Z-X/f�bj�FZ)W7X"W�b�h"X1b�h"Y�b(V[~"X1f�b(W7`ade\Fkib(X/b�zTX�|�}Ff�b�Znb<`aZnb g{de\FV[Z)X/`Th"X6cFg{~¯~/b�Znb�h�Y7b�W(_[b�X1uvb�b�h+X1f"b(¼
b�h�X/b�h�Y7b
·<h"`Tkiy[W7giW�W�X/`Tm[bjV[~-`ahvgih�~/V[Z)de`aX1g{V6hvb�zaX1Z�`aY�X/giV[h�W7y[W7X1b�dL`ah�cRX1Z�`TcFgiX/giV[h�`ak[\F`TZ�W7b�Z)WT|�U´V[W7XFgide\FV[Z�X1`ah�X/kiy7�TX/f�b
m[V[`TkaV[~
W7y6h"X1`aY7X1giYw`ah�`akiy[W7giW�gih+`Th+gih"~1V[Z)dR`TX/giV[h<b�zTX/Z)`aY7X1giV[h+W7y[W�X/b�d�giWWF�C�J�X/V<\FZnV[cF]FY�b(`�Y7V6dR\Fkib�X1b���cFb�X1`agikib�c

Á



Event:
Date:
Time:
...

tornado
4/3/97
19:15
...

4 Apr Dallas - Early last 
evening, a tornado swept 
through an area northwest 

of Dallas, causing 
extensive damage...

Tokenization
and Tagging

Sentence
Analysis

ExtractionMerging
Template

Generation

Early/adv last/adj 
evening/noun/time ,/, 

a/det 
tornado/noun/weather 

swept/verb through/prep ...

Early last evening
a tornado
swept 
through an area 
northwest of Dallas
causing 
extensive damage...

adverbial phrase:time
noun group/subject
verb group
prep phrase:location
adverbial phrase:location
verb group
noun group/object

tornado swept                           
tornado swept through an area  
area northwest of Dallas           
causing extensive damage         
...

Phrase

Event: tornado
Location: "area"
Location: "northwest of Dallas"
Damage

Extracted information

->
->
->
->

Early last evening, a 
tornado swept through an 
area northwest of Dallas...

Witnesses confirmed 
that the twister ...

°[gim[]FZnbX��®�·<ZnY7f"giX1b�Y7X1]FZnb�~1V[Zw`ahr�1h"~1V[Z�de`TX/giV[hS�FzTX/Z)`aY7X1giV[hv¼
y[W7X1b�d |

\F`aZ)W7bjX1Znb�bj~1V[Zwb�`aY�f�W7b�h�X/b�h�Y7b(gih�X1f�bjX1b�zaXN|6�1h�W7X/b�`TcF�aX1f"b W7y[W7X1b�d h�b�b�ceV[h�k{yr\Fb�Z�~1V[Z)dÂ�a�7�)�/�i�7�6�a�7�)¤��i���O®"X1f"`TX
giW7�wgiX�h�b�b�c�V[h�k{y´Y7V[h�W7X1Z�]FY7XI`aW+de]FY7f�W7X1Z�]FY�X/]FZnbv`TW�X1f�bvg{h�~1V[Z�de`aX1giV[h´b�zaX1Z�`aY�X/giV[h´X/`TW7�eZnb��[]FgiZnb�WT| º<h�kig{�6b
X1Z�`acFgiX1giV[h"`Tk�~1]Fkik{^1W7b�h�X/b�h�Y7bv\F`TZ�W7b�Z)W7��`�\F`aZ�X1gi`akw\F`aZ)W7b�ZjkiV[V6�[W<~/V[Z ~/Z)`am[deb�h�X/W<V[~$X1b�zaX3X1f"`TX3Y7`Th�_[bvZnb�kigi`a_6k{y
Znb�Y7V[m6h"gi¬ab�cF�-b6| m-| ��h�V[]Fhem[ZnV[]F\FW<`Th"c´x[b�Z�_em[ZnV6]F\FWT|>YFb�Y7`T]FW7b+V[~Ig{X1W(kigidRgiX1b�c�Y�V[x[b�Z�`Tm[b��F`v\F`aZ)X/gi`TkF\F`aZ�W�b�Z
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`rY7V[de\FV[h�b�h"X-V[~�`rY7V[h�W7X1g{X1]Fb�h�XFZ�`aX1f�b�Z�X1f"`The`�Y7V6dR\Fkib�X1b<Y7V[h�W7X/giX1]Fb�h"XFo1b6| m-| �F`rm[ZnV[]F\ªV6~�h�V[]FhedRV6cFg{�Fb�Z)W
gih�`+h�V[]Fh�\Ff"Z)`aW7b�tN|�°[gih"`Tkik{y��"~1b�u V[~FX1f�b�deb�X1f"V6cFW�cFb�W7Y�Z�gi_[b�cª`T_[V[x[b<f�`ax[b<_[b�b�h�b�x[`aki]F`aX1b�ceV[hvX1f"b<W7`TdRb
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gih"~1V[Z)dR`TX/giV[h�b�zaX1Z�`aY�X/giV[hrX/`TW7�[Ww]Fh�cFb�Z3X/f�b$W7`adeb(Y7V[h�cFgiX/giV[h�WT|�º<h�X/gik
`jcFgiZnb�Y7X-Y7V[de\F`aZ)g{W�V[h+V[~�X/b�Y�f"h�gi�[]Fb�W3giW
`ax6`agiki`a_[kib��lg{XTuvgik{k�Znb�de`Tg{h<cFgi~²�FY7]FkiX[X1V(cFb�X1b�Z�degih"bwX1f"b3Znb�ki`TX/gix[b3`TcFx[`ah�X1`am[b�WFV[~
V[h�b3X1b�Y7f�h"gi�[]Fb3V6x[b�Z"`Th"V6X/f�b�Z)|
·�Znb�k{`TX/b�ceV[\Fb�h�\FZnV[_[kib�dÇg{h�X/f�bj`TZnb�`+giW(X/VrcFb�X1b�Z�degih"b��[�(�T���i¡7�)�{�
uvf�giY7fedRb�X1f�V[c�~1V[Z3kib�`aZ)h"gih�mvb�zaX1Z�`TY7X/giV[h
\F`aX1X1b�Z�h�W�uvgikik
m[gix[bjX1f�b(_[b�W7X�Znb�W7]FkiX/Wwgihv`jh�b�u b�zaX1Z�`TY7X/giV[hrcFV[de`agihO|

¹ pb-0"��;/��+"��+3'$%�·mb�+?�-8n),'()&*-83º1+3'v5�»�;6¼r'n)1+(*�!½¾�;3��;"�1+()&*-83

�1h+Y7V[de\F`aZ)giW7V[h+X1Vjb�de\FgiZ�giY7`Tkadeb�X/f�V[cFW-~/V[ZFkib�`TZ�h�g{h�m+b�zTX/Z)`aY7X1giV[h+\F`aX1X1b�Z�h�W7��W�]F_[W7X1`ah�X/gi`akikiy(kib�W7W�Znb�W�b�`aZnY7frf"`TW
X1`aY7�[kib�crX/f�b$\FZnV[_[kib�deW�V6~[U�b�Znm6g{h�m-���$V[Znb�~1b�Znb�h"Y7b<¸3b�W�V[ki]FX/giV[h `ah�cv}ab�de\Fki`aX1b Ì b�h"b�Z)`aX1g{V6hw|a·<W3deb�h"X1giV[h"b�c
b�`aZ)kig{b�Z¯�[X/f�bjm6V[`ak[V6~FX/f�b<Y7V[Znb�~1b�Znb�h"Y7b<Y7V6dR\FV6h"b�h�XFgiW(X/V+cFb�X1b�Z�degih�b�uvf�b�hvX1uvV�\Ff�Z�`TW7b�W�Znb�~1b�Z3X1V�X1f�bjW7`TdRb
b�h�X/giX1yT|�·<kiX/f�V[]Fm[f%X/f�giW�de`TyRh�V[Xw`a\F\Fb�`TZ(X/V�_[br`vcFg{~¯�FY7]FkiX�X1`aW7�6�"Y7V6h"W7gicFb�Z X/f�b�~1V[kikiV[uvgih"m�X/b�zTX3~1ZnV[d X/f�b
U´º��$^	}+Y7V[Z)\FV[Z�`TX/b dR`Th"`Tm[b�deb�h"X�W7]FY7Y�b�W7W7giV[hvcFV[de`agih o U´º<��^	}a�6±a½a½
� t |F�/hvX1f"giW$X/b�zTXF`akik[V[~FX1f�bj_[Z)`aY7�[b�X1b�c
W7b�m[deb�h�X/Ww`TZnb(Y7V[Znb�~1b�Znb�h"X1gi`akí®

� U´V[X1V[Z�¨Fb�f�giY7kib�We�/h�X/b�Z)h"`TX/giV[h�`ak$�$V[Z�\I| � `ah�h"V6]Fh"Y7b�c�`�de`N³¯V[Z�dR`Th"`Tm[b�deb�h"X W7f�`a�[b�^1]F\ |À|À|
� U´¨(���$W7`Tg{c�X1f�bvY7f"gib�~(b�zTb�Y7]FX/gix[bvV6~²�FY7b�Z<f"`TW+Znb�W7gim[h�b�c�|À|À|¿� }Ff�biYFgim�±
��`a]FX1Vede`a�[b�Z^��giW+`TX/^
X/b�de\FX1g{h�mrX/VrZnb�m[`agihede`aZ)�[b�XFW7f�`aZnb6|j|À|À|�� �1X	�Fuvg{kik�`ah�h"V6]Fh"Y7b<W7gim[h�gi�FY7`ah�X�kiV[W�W7b�W�~1V[Z3X1f�b�~1V[]FZ)X/f
�[]F`aZ)X/b�ZÒ|À|À|�·y�äY7V[de\F`ah�y��[W�\FV[�[b�W7de`ah�W7`agicL�äX/f�b�y��[`TZnbjdeV[x[gih�m�� X1f�b�g{Z^�"V6\Fb�Z�`aX1giV[h�W�X1V<U�b�zTgiY7V
g{h�`<Y7V[W7X1^/W�`ax[gih�m�b�~²~1V[Z)X�|$|À|À|X�äU�¨(�1�À� X1f�bj�FZ�W�XFY7V[de\F`ah�yvX/Vr`ah�h�V[]Fh"Y�b�W�]FY7f�`<deV[x[b<W7gih�Y7b<X/f�b
\F`aW7W7`Tm[b(V[~�X/f�bjh�b�u gih�X/b�Z)h"`TX/giV[h�`ak
X1Z�`TcFbj`am6Znb�b�dRb�h�X	�/�Á�FgiW$~/`TY7gih"mrgih"Y7Znb�`TW7gih"mvcFb�de`Th"cFW$~/ZnV6d
]Fh"giV[h�gi¬ab�cAuvV6Z��[b�Z)WT|A|À|À|b�äU�V[X1V[Z ¨Fb�f"giY7kib�Wv�1h"X1b�Z�h�`aX1giV[h"`Tk��3giW2�äX/f�bv_[gim[m[b�W�X�·<deb�Z�giY7`Th�`a]FX1V
b�za\FV[Z)X/b�Z-X/V+qF`TX/gihr·<dRb�Z)giY7`��N|

}Ff�b�\F`TW7W7`am6bjW7f�V[uvW(X1f"b+uvgicFb+Z)`ah�m[b+V[~wkigih"m6]Fg{W�X/giYj\Ff�b�h�V[deb�h"`+X1f�`aX�Y�V[de\FZ�giW7b+Y7V6Znb�~/b�Znb�h�Y7bvZnb�W7V[ki]FX1giV[h
gih"Y�k{]FcFgih�m�\FZnV[\Fb�ZIh"`TdRb�W���`Tkig{`TW7b�W7�TcFb��Fh"giX1bjh�V[]Fh�\Ff�Z�`TW7b�W7�
cFb��Fh"giX1bjcFb�W7Y�Z�gi\FX/giV[h�W7�
\FZnV[h�V[]Fh�W7�
\FZnb�cFg{Y�`aX1b
h�V[deg{h�`akiW7�
`Th"ce`a\F\FV6W7giX/gix[b�WT|Fº�h�~1V[Z�X1]Fh"`TX/b�kiy7�6cFg{~¯~/b�Znb�h�X�~1`aY7X1V[Z)W�de`ayr\Fki`ayv`+ZnV6k{b<gih�f�`ah�cFkigih"mvb�`TY7feX/y[\Fb
V[~FZnb�~1b�Znb�h"Y�b6|O�1hv~/`TY7X/�
cFgiW7Y7V6]FZ�W7b<\FZnV[Y7b�W�W7gih"m[�
`Th"ceY7V[Znb�~1b�Znb�h�Y7b+gih�\F`TZ�X1g{Y�]Fk{`TZ²�[f�`aW$_[b�b�hvY7giX1b�cR`TW�`�dR`7³¯V[Z
uvb�`a�6h"b�W7WIV[~Fb�zagiW7X1gih"mrgih"~1V[Z�de`TX/giV[hvb�zTX/Z)`aY7X1giV[hvW7y[W7X1b�deWT|�~+h�bj\FZnV[_[kib�dÂgiW(X1f"`TX"deV[W�X"W7y6W7X/b�deW3]FW�bjde`ah�^
]F`akikiy+m[b�h�b�Z�`TX/b�cvf�b�]FZ�giW7X1giY7W3X1V+cFb�X1b�Z�degih"b(uvf�b�h�X1uvV<\Ff"Z)`aW7b�WwcFb�W7Y�Z�gi_[bjX1f�b(W7`adeb$b�h"X1giX/y7��_6]FX"m[b�h�b�Z�`TX/gih�m
m[V[V6c�f�b�]FZ�giW7X1giY7WjX1f"`TXwY7V[x[b�Z `akik�X1y[\Fb�WjV6~�Znb�~1b�Znb�h�Y7bvZnb�W7V[ki]FX1g{V6hRgiW<Y7f�`akikib�h"m6g{h�m-|+�/hª\F`TZ�X1giY7]Fki`aZ²�-~/b�uÂcFgiW7^
Y7V[]FZ)W7b(X1f"b�V[Z)gib�W�f�`ax6b(_[b�b�h�b�x6`aki]F`aX1b�c�b�de\FgiZ�giY7`Tkik{y���`Th"cF��`TW3`(Znb�W7]FkiX1��g{X�giWwh"V[X�Y7kib�`aZ-uvf"`TX[gih"~1V[Z)dR`TX/giV[h�X/V
gih"Y�k{]FcFb�g{heX1f"b f"b�]FZ)giW7X/giY7W�|O�1XFg{W(`TkiW7VvcFgi~²�FY7]FkiX�X1VvcFb�W7gim[h�f�b�]FZ�giW7X1giY7W(X1f"`TXFY7V[de_[gih"b<de]FkiX/gi\Fkib<Y7V[Znb�~1b�Znb�h"Y�b
Y7]Fb�W b�~²~/b�Y�X/gix[b�kiyvm[gix[b�hªX1f�`aXFX1f"b<Znb�ki`aX1gix[b+gide\FV[Z�X1`ah�Y7b<V[~�b�`TY7fe\Fgib�Y7b+V[~-g{h�~1V[Z�de`aX1giV[hvgiWj]Fh��[h�V[uvhw|3°[]FZn^
X1f"b�Z)dRV6Znb��[deV[W7XFY7V[de\F]FX1`aX1giV[h"`Tk[`a\F\FZnV6`aY7f�b�W(X/VrY7V[Znb�~1b�Znb�h�Y7b�Znb�W�V[ki]FX/giV[h�`aW7W7]Fdeb `aW$g{h�\F]FXw~/]Fkikiyv\F`aZ)W7b�c
W7b�h�X/b�h�Y7b�W7��V[~1X/b�h�uvgiX/fe`acFcFgiX1giV[h"`Tk�kigih"m6]Fg{W�X/giY<`aX1X/Z)gi_[]FX/b�W$kigi�[b�m6Z�`adede`aX1giY7`akF~1]Fh�Y7X/giV[he`Th"c´X/f�b�de`aX1giYjZnV[kib
gih"~1V[Z)dR`TX/giV[hO|a�/h�~/V6Z�de`aX1giV[h<b�zaX1Z�`aY�X/giV[h<W7y[W�X/b�deWFcFV<h"V6X[h"V6Z�de`akikiyjf�`ax[b(W�]FY7f+cFb�X1`agikib�c�\F`TZ�W7b3gih�~/V6Z�de`aX1giV[h
`ax6`agiki`a_[kib6®�X1f�b(ZnV[_[]FW7X�\F`aZ)X/gi`ak
\F`TZ�W7gih�m�`Tk{m6V[Z�giX1f"deW3b�de\FkiV[y[b�cv_[yrdeV[W7X[gih�~/V6Z�de`aX1giV[h�b�zTX/Z)`aY7X1giV[hrW7y[W7X1b�deW
V[~²~1b�Z<uvgicFb�Z+Y7V[x[b�Z)`am[b�gihAb�zaY�f"`Th"m[be~1V[Z<kib�W7W+W7y[h�X1`aY7X1giY�gih�~/V[Z)de`aX1g{V6hw|�·Â~1]FZ�X1f"b�Z�Y7V[de\Fkig{Y�`aX1g{V6h�gihAcFb�^
x[b�kiV[\Fgih�m�X1Z�`agih�`a_[kib<Y7V[Znb�~1b�Znb�h�Y7b�Y�V[de\FV[h"b�h�X1W�~1V[Z3`ThRgih�~/V6Z�de`aX1giV[hvb�zaX1Z�`TY7X/giV[h�W7y[W7X1b�dÂgiW(X1f"`TX�cFgiW7Y7V[]FZ)W7b
`ah�`akiy[W�g{W giWj_[`TW7b�cªV[hegih"~1V[Z)dR`TX/giV[hecFgiW7Y7b�Z)h"b�c�_6y�b�`aZ)kig{b�Z(\Ff�`aW�b�WjV[~w\FZnV[Y7b�W�W7gih"m-|�}Ff�giW<dRb�`Th"W(X1f�`aXw`ah�y
Y7V[Znb�~1b�Znb�h�Y7b<`akim[V[Z)g{X1f�dRWIdR]FW�X"X1`a�[b(gih�X/V�`aY7Y7V6]Fh"XFX1f"b(`TY7Y7]Fde]Fki`aX1b�c�b�Z)ZnV[Z�W$V[~FX1f"b(b�`TZ�kigib�Z�\Ff�`aW�b�W3`aW3uvb�kik
`aW�X/f�bv~/`TY7X$X/f�`aX$W7V[debrg{h�~1V[Z�de`aX1giV[h´X/f�`aX3uvV6]Fk{cµ`agic�X1f"b�Y7V[Znb�~1b�Znb�h"Y7beX1`aW7�ede`ay%_[b�degiW7W7gih�m-|R°[gih"`Tkik{y��
X1f"b(Y7V6Znb�~/b�Znb�h�Y7b<Y7V[de\FV[h�b�h"X�V[~�`ahvgih�~/V[Z)de`aX1g{V6h+b�zaX1Z�`TY7X/giV[hvW�y[W7X1b�d de]FW7X�_[b(`a_[kib(X1V+f�`ah�cFk{b X/f�bjdey[Z)gi`ac
~1V[Z�deW3V[~6Y7V[Znb�~1b�Znb�h"Y7b<`TY7ZnV[W7W3cFgi~²~1b�Znb�h�XFcFV[de`agih"W�|
�Fde\Fg{Z)giY7`ak�deb�X/f�V[cFWw~/V6Z�Y�V[Znb�~/b�Znb�h�Y7b<uvb�ZnbjcFb�W�g{m6h"b�c�X/V+`TcFcFZnb�W7W$X/f�b�W7b(\FZnV[_[kib�deWT|[º�h�kigi�[b<X/f�b(deb�X/f�^

V[cFW+~1V[Z k{b�`TZ�h�gih"m´b�zaX1Z�`TY7X/giV[h´\F`aX1X1b�Z�h�W7��`Tk{m6V[Z�giX1f"deW<~/V6Zj_[]FgikicFgih"m´`a]FX1V[de`aX1giY7`akikiyeX/Z)`agih"`T_[kibvY7V[Znb�~1b�Znb�h"Y�b
Znb�W7V[ki]FX1giV[h+W7y[W�X/b�deWFf�`ax[b(h�V[X
Znb��[]FgiZnb�ceX/f�b�cFb�x6b�k{V6\FdRb�h�X
V[~[kib�`aZ)h"gih�m+`akim[V6Z�giX/f�deWwcFb�W7gim[h"b�cvW�\Fb�Y7gi�FY7`akikiy
~1V[Z<X/f�beX/`TW7�-|�YFy�Znb�Y7`aW�X/gih�m�X/f�b�Y7V6Znb�~/b�Znb�h�Y7bª\FZnV[_6k{b�d `aW�`ªY7ki`aW7W�g{�FY�`aX1g{V6h�X/`TW7�[�w`ah�y�V[~(`eh"]Fde_[b�Z�V[~
W7X1`ah�cF`aZnc´gih"cF]FY7X1gix[bvkib�`aZ)h"gih�mR`Tkim[V[Z�giX1f"deW(Y7`Th�_6b+b�de\Fk{V6y[b�cI| Ì g{x6b�hªX/uvVv\Ff�Z�`TW7b�Wj`Th"c´X1f"b+Y�V[h"X1b�zaXIg{h
uvf�g{Y�fRX1f�b�y�V[Y7Y�]FZ²�"~1V[Z$b�za`TdR\Fkib��[X1f�b+Y7V[Znb�~1b�Znb�h"Y�b�kib�`aZ)h"gih�m�`Tk{m6V[Z�giX1f"dÇde]FW7X�Y7ki`TW7W7gi~/yvX1f�b�\Ff�Z�`TW7b�WjuvgiX1f
Znb�W7\Fb�Y7XwX1Vvuvf"b�X1f�b�Z3V[Z$h"V[XwX1f"b�yvZnb�~1b�Z(X1VvX/f�b<W7`adeb<V[_�³¯b�Y7XN|;YFb�kiV[uj��uvb+cFb�W7Y7Z)gi_[b+X1uvVvW7y[W7X1b�deW�X1f"`TXF]FW7b
gih"cF]FY�X/gix[b Y7ki`aW7W7gi�FY7`TX/giV[hrX1b�Y7f"h�gi�[]Fb�W3X1V<`a]FX1V[de`aX1g{Y�`akikiy�`TY7�[]FgiZnbjY�V[Znb�~/b�Znb�h�Y7b<Znb�W7V[ki]FX1giV[h�f�b�]FZ�giW7X1giY7WT®�U´qF¸
o ·�V6h"b(`Th"c�YFb�h"h�b�X/X1��±a½T½�� t `ah�c�¸��F¼µ~+qT¨N� o U�Y���`TZ�X1f"yr`ah�c�qFb�f�h"b�Z)X/�T±a½T½�� t |
YFV[X1fRU´qF¸Ao1U´`aY7f�gih"b+qFb�`TZ�h�gih"m[^1_[`TW7b�cª¸3b�W7V6k{x6b�Z�t�`Th"c%¸��F¼µ~+qa¨N�ª]FW�b�X1f�b�W�`adebjm[b�h�b�Z�`TkF`a\F\FZnV[`TY7f��

uvf�g{Y�fRgiW cFb�\Fg{Y�X/b�cªgihe°[gim[]FZnb���|�°[giZ�W�X/��`+X1Z�`agih�gih"m�Y7V[Z�\F]FW giWj`ah�h�V[X/`TX/b�c�uvgiX/f�Y7V[Znb�~1b�Znb�h"Y7bvgih�~/V6Z�de`aX1giV[hw|
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IE System

Early last evening, a 
tornado swept through an 
area northwest of Dallas...

the twister ...

phrase-1  phrase-2  context : coref 
phrase-1  phrase-3 context : coref 
phrase-1  phrase-4 context : not-coref 
...
phrase-2 phrase-3 context :  not-coref 
phrase-2  phrase-4 context : not-coref 
...

Create Corpus: For each 
text, link phrases that
refer to the same objects.

Generate Training Data: 
Create one instance for 
each pair of referents in 
the training texts.

Inductive
Learning
Algorithm

Train 
Learning
Algorithm

IE System

novel text

phrase-1  phrase-2  context : ?

coreference decision

Application Phase

Training Phase

coref

not-
coref

not-
coref

not-
coref

not-
coref

coref coref

°[gim[]FZnbX��®�·¹U�`TY7f�g{h�bjqFb�`TZ�h�gih"mv·<\F\FZnV[`TY7fvX/V<�$V[Znb�~1b�Znb�h"Y7b<¸3b�W�V[ki]FX/giV[hO|

pr`adeb�kiy7�a�7�i�
\Ff�Z�`aW�b�W3X/f�`aX6Znb�~/b�ZwX1V�X1f�b(W7`adeb$V[_�³¯b�Y7X�`aZnb(X1V+_[b(kigih"�6b�c�x[gi`<X/f�b(`ah�h�V[X/`TX/giV[h�WT|�·<kiX1b�Z�h�`aX1g{x6b�k{y��
³¯]FW7X[X1f�b(«a_[b�W7X1­(o1]FW7]F`akikiy+X1f"b(deV[W7X6Znb�Y7b�h"X1tF`ah�X1b�Y7b�cFb�h"X�~1V[Z�b�`TY7f�Znb�~1b�Znb�h�XFg{WIdR`TZ��[b�cI|[}aZ)`agih"gih�mvb�za`TdR\Fkib�W
~1V[Z(\FZnb�W7b�h�X/`TX/giV[h�X/V�X/f�b�de`TY7f"gih�b�kib�`TZ�h�g{h�me`akim[V[Z)giX/f�d `aZnbvX1f"b�heY7Znb�`TX/b�c´~1ZnV[d X1f"b�Y7V[Z�\F]FW�|�}Ff�b�Znbvuvg{kik
_[beV[h�beg{h�W7X1`ah�Y7b�~1V[Z+b�x6b�Z�yA\FV6W7W7gi_[kib�\F`Tg{Z)gih"m�V[~ Znb�~/b�Znb�h�X1Wvg{hµX/f�b�X1Z�`Tgih"gih�mAX1b�zaX1WT®�W7V[deb�V[~ X/f�b�W7b�`aZnb
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