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I�cCb10�^�Zgb0E_G	UVN~UVIK^�L�G�ZgE>[uZgEMchI�T�iaL�G	ZVI�EfZVEsUVL�T	[;b�I�EKv¡UVZgEMb�JMIz^�{Miab�E_G�^�I�UVUgbn^�G�ZgI;E>P!ZmP¢c�L�T!chT	I;i
q4b0ZgE>[YP	I�UVk�bnJ�|X}teMb�}!�d�S�¬�����¥G	T�L�^���JKb�\>EMbnJ�G	e>b�I;`4b0EKvFJKI�i�L�ZVE�G�b*yzG	{>L�Ud�����¥G�L�P	�
L�P�L�EsZVia`4I;T5G�L�E_G�P5G	b0`sG�I�QSL�T�JMP¢G	eMbx[�I_L�U.I�cCUVIz^0L�G�ZgEM[�L�E>JsT	b�G	{MT�EMZVEM[pI;EMUgNfZVEKchI�T�i�L�G�ZgI;E
P5I;{M[�e_G�qzN�L!{>P	b�Tn|0§�I;T	bCP	`�b0^*Zg\4^0L�UVUgN;W�ZVE�G	eMbS}!�¢�S�l�����lb�k�L�UV{>L�G�ZgI;E>P�G�eMb�L�E>P	Q�b0T I�{KG�`M{KG
QSL;P!ZVE�G	eMb�chI�T�i I�cCL�T�L�EM��bnJ�UgZmPrG�I�c32 ���54 JKIK^*{>iRb0E_G5v¡ZVJ�W�L�E>P	QSb�T	v¡P5G	T�ZgE>[�6 `>L�ZgT�PtchI�T�b0L;^�e
� {Mb0P5G	ZVI�E374G	e>bxL�E4P5QSb�T	v¡P5G	T�ZVEM[;P!QSb�T�b�b0Z]G�eMb�T�P5e>I�T	G È98�: qzN_G	b0P Þ I;TdUVI�EM[ È � 8�: qzN_G	b0P Þ�; L�E>J
^*I;E;G�L�ZVEªG	eMb�^�L�E4JKZVJ>L�G	b�L�E>P	Q�b0TaG	I�G�eMb � {MbnPrG�ZgI;E |�}tez{>PuZgE>P5G	bnL�JªI�c�T�b0L;JKZVEM[ÄLÄP	b*GpI�c
JKIK^*{Miab0E;G�P�ZVEuP	b0L�T�^�eRchI�T�G	eMb�JKb0P	ZgT�b0JaZVEKchI;T	i�L�G�ZgI;E W�G�eMbd{>P	b�T�ZVP�`MT�b0P	b�E_G	bnJaQ!Z]G�epL�G�iaI_PrG
\>k�b�L�E>P5QSb�T�PST	bnP5`�I�E4JKZgE>[xG�IaG	eMb�`�I;P	b0J � {Mb0P5G	ZVI�E�|
DFEsG	eMba}!�¢�S�Ã�����Ãb�k�L�Ug{>L�G	ZVI�E>P¢G	eMbaL�E4P5QSb�T¢ZmP��_E>I�Q!EfG	IpT�b0P	ZmJKbxP	I�iab�Q!e>b�T�b�ZgE�G	eMb

<�¦)=MW>< ��? JKIK^*{Miab�E_G�P È ¦���Zg[_L�qzN_G	b0P Þ chT	I;i(P5ZgyxJKZA@�b0T	b0E_G¨E>b�Q¢P¨P5I;{MT�^*b0P È ­.ZV[�{MT�b Q Þ |�B�L#kzZgEM[
i�{MUgG	ZV`MUVbSJMIz^�{Miab�E_G.P	I�{>T�^�b0P I�c>JML�G�L¢[;Zgk;b0P�G�eMbCG�L�P	��G	eMT�b�bSL�JMJKbnJ�JKZViab�E>P	ZgI;E>PDC È Q Þ ���V���1
_�
���n%*�K�����>��%������g��%��1����� EMb0^�b0P�P5ZgG�L�G	b0PCG	eMb�`MT�Iz^�b0P�P5ZVEM[�I�c�G	eMI;{>P�L�E>JMP�I�c�JKIK^�{Miab�E_G�P�ZgEpI�T�JKb�T
G	I�L�E4P5QSb�T¨b0L;^�e � {MbnPrG�ZgI;E37 È � Þ P5ZVE>^*bSG�eMb!P	L�iRbtZVEKchI�T�i�L�G�ZgI;ExZmP¨I�c�G�b�Ea^*I�k�b0T	bnJ�qzN�ix{MU]G�Zg`>Ugb
EMb�Q¢PRP	I�{MT�^*bnP ���>$ ´ ���p�������K���;����%�¶ ix{>PrGRq4b~e>L�E4JKUgbnJE7¨L�E>J È ¦ Þ q4bn^�L�{4P5bpP	I�iab�G	ZViRbnPxL
^�L�E>JKZmJML�G�b�L�E4P5QSb�T.^*I�E_G�L�ZVE>P�L � ����%�� I�cMG�eMb�^�I�ia`MUVb*G	btL�E4P5QSb�TnW $�� ��� �g���a���>�F���K���n�*���������w�����
i�{>P5G¢q�b�chI�{ME>JfL�E>Jp{4P5bnJ�|

131,896 Documents 210,157 Documents 173,252 Documents

Los Angeles Times Financial Times Wall Street Journal

80,080,696 Words
491,088 KBytes

91,475,603 Words
581,168 KBytes

82,024,127 Words
525,152 KBytes

242,918 Documents130,471 Documents90,257 Documents

San Jose Mercury News Foreign Broadcast Information Service AP Newswire

45,623,121 Words
295,556 KBytes

74,720,345 Words
484,500 KBytes

116,378,217 Words
752,760 KBytes
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Q6: Why did David Koresh ask the FBI for a word processor?
Q3: What does the Peugeot company produce?

Q8: What is the name of the rare neurological disease with symptoms such as involuntary 
movements (tics), swearing, and incoherent voclizations (grunts, shouts, etc)?

Q30: What are the Valdez Principles?
Q36: In 1990, what day of the week did Christmas fall on?
Q73: Where is the Taj Mahal?

TREC−8: Questions 1−200

Q412: Name a film in which Jude Law acted.

Q204: What type of bridge is the Golden Gate Bridge?
Q253: Who is William Wordsworth?

Q361: How hot does the inside of an active volcano get?

Q425: How many months does a normal human preganancy last?
Q581: What flower did Vincent Van Gogh paint?

TREC−9: Questions 201−793

TREC−10: Questions 794−1293

Q902: Why does the moon turn orange?
Q905: What person’s head is on a dime?
Q916: What river in the US is known as the Big Muddy?
Q949: What does cc in engines mean?
Q1022: What is Wimbledon?

Q1111: What are the spots on dominoes called?
Q1136: What causes gray hair?

Q285: When was the first railroad from the east coast to the west coast completed?
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}�I�P	b0L�T�^�eRchI�T�ZgEMchI�T�iaL�G	ZVI�E�ZVEuk�I;Ug{>iRZVEMI;{>P�JKIK^�{Miab�E_G�^*I;UgUVb0^*G	ZVI�E>P0W;JMb�k�b0UgI;`4b0T�PCI�c�^*{>T5v
T	b0E_G�D5£u������P	NKPrG�b�i�PC{>P	b¢Dr�¤G�b0^�eMEMZ � {Mb0PCchI�TC`>T	IK^*bnP	P	ZVEM[�G	eMb�JKIK^*{Miab�E_G�P�|_}teMZVP�ZgEzk;I�UVk�b0P
q4I�G	e¤ZgE4JKb*yKZVEM[sG�eMbfb�E_G	ZVT	b�^*I;UgUVb0^*G	ZVI�EjL�E>JHJMb�k�b0UgI;`MZVEM[�L�T	b�G	T�Zgb0k#L�U�iabn^�e>L�EMZmP	i�|X}teMT�b�b
chI�T�i�P�I�c�ZVE>JKb�yKZgEM[�L�T	bxGrNz`MZV^0L�UXZVE�^*{MT�T	b0E_G�D5£������7P	NzP5G	b0i�P1C È L Þ G	b0T	i I�T�Q�I;T�JKvwq>L;P5bnJ
ZgE4JKb*yKZVEM[ 7 È q Þ ^*I;E>^*b0`KG	{4L�U�ZVE>JKb*yKZVEM[ 74L�E>J È ^ Þ `>L�T�L�[;T�L�`MeuZVE>JKb*yKZVEM[>|
}�b�T�i�I�TSQ�I;T�JaZVE>JKb�yKZgEM[xiab*G	e>IzJ>P�T�L�E>[�b!chT�I�i7G	e>b�^�T	bnL�G	ZVI�E�I�c�L�P	ZViR`>Ugb�ZgE>JMb*ypP5G	T�{>^�v

G	{MT�bSG	e>L�GCL�P�P5IK^*ZmL�G�b0P�b0L;^�e�QSI�T�J�Q!ZgG	exG	eMb¢JKIK^�{Miab�E_G�P.Q!eMb0T	btZgG¨IK^0^*{MT�P�G	I�iaI�T�bS^�I�ia`MUVb*y
ZgE4JKb*yKb0P0|>}teMb�UVL�G5G	b0T¢L�T�b�^*I;iR`>T	ZmP5bnJpI�c.ix{MUgG	ZgvwQSI�T�J~G	b�T�i¥ZmJKb0E;G�Z]\4b�T�P�W>JMIz^�{Miab�E_G¢ZmJKb�E_G	Zgv
\>b�T�P0W4P	N_E_G�L�^�G�ZV^�W4iaI;T	`Me>I�UVI�[�Zm^�L�E4J�P5b0iaL�E_G	Zm^�k�L�T�ZVL�E_G�P!I�cXG	eMb�G	b�T�i¼L�PdQ�b0UgU.L�PdG	eMb�G	b*yzG
P5b � {Mb�E>^�b�T�b�`MT�b0P	b�E_G�ZgEM[uG	eMbxG	b0T	if|�� Dr§�£KD�O P������	��
ÄP	NKPrG�b�i È ­Mb�T�T�b*G ���d���V��� :): Q Þ ZVP�L�E
b*yML�ia`MUVbdI�c�P5{4^�epL�^�I�ia`MUVb*yaG	b0T	i�ZVE>JKb*yKZVEM[aP	^�eMb0iab�|z��I;E>^*b0`KG	{4L�U�ZgE>JMb*yKZgE>[�ZmP�q4L�P	b0JaI�E
L�^�I�E>^�b�`KG�{>L�U�G�L�yKI;EMI�ixNsG	e4L�GaZVP�qM{MZVU]GRchT	I;i G�eMbfJKIK^*{Miab�E_Ga^*I�UVUVb0^�G�ZgI;EÄL�E>JÄUgZVEM��bnJYG	I
LpQSI�T�Jzv¡q>L�P	b0JfZVE>JKb�y�| }teMbR^�I�E>^�b�`KG�{>L�U�G�L�yKI�EMI;i�NfZgE_G�b�[�T�L�G�b0P�P5NzE_G�L;^�G�ZV^�W�P	b�i�L�E;G�ZV^xL�E>J
iaI�T�`MeMI�UVI�[;ZV^0L�U;T	b0UVL�G	ZVI�E>P	eMZV`>P�| È /YIzIKJMP �*�¨���g�;� :�:): L Þ JKb0P�^*T�ZVq4bnP G�eMb!^*I�E4^*b�`MG	{>L�U;ZVE>JKb�yzZVEM[
iab0^�e>L�EMZVP	i�P�Zgia`MUVb�iab�E_G�b0J�ZgE�G	eMbaD5£������ P	NKPrG�b�i chT�I�i £ �]��|���I;E>^*b0`KG	{>L�U¨ZgE>JMb*yKZgE>[>W
qzNu{>P	ZgEM[u^�I�E>^�b�`KG�{>L�U P	{Mq>P	{Mia`KG�ZgI;E~I�c � {MbnPrG�ZgI;E~QSI�T�JMP0W_b0E>L�q>UgbnPtT	b�G	T�Zgb0k#L�U�I�cXJKIK^*{Miab�E_G
`>L�P�P�L�[�bnPSG	e>L�Gdi�L#N�^�I�E_G�L�ZgE�G�eMb�L�E4P5QSb�TnW>L�P¢T	b0`4I;T5G�b0JfZVE È /YI_IKJMP �*�¢���g��� :):�: q Þ |
�XL�T�L�v
[�T�L�`MepZgE>JMb*yKZgE>[>WKQ!eMZm^�epQtL�P�Zgia`MUVb�iab0E;G�b0J~ZgE~G	e>b���À �>� � È §�I;UVJKI�k�L�E �������g�;Q0�;��� Þ L�E>J
�MÀ�� ¸ ��� È BdL�T�L�q>L�[;Zg{ �*�����g�t� :�:�: q Þ D5£������¼P	NzP5G	b0i�P�ZVPuiRI�G	ZVk�L�G	bnJ¤q_NHG	eMb�E>I�G	ZVI�E
G	e>L�GSL�EpL�E>P	QSb�TCiaZV[�e_G�^*I;E_G�L�ZVEu^*I�vwIK^0^*{MT�T	b0E>^*bnP¨I�c � {MbnPrG�ZgI;E�Q�I;T�JMPCUgIK^�L�UgZVÁ�bnJ�ZVEuL�P	ZgEM[;Ugb
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`>L�T�L�[;T�L�`Me�L�E>J�W�G	e>b�T�b*chI�T�b�W�G�eMZVP�P�^�eMb0iRbaL�P�P	Iz^�ZVL�G	bnP�QSI�T�JMP�Q!Z]G�el`>L�T�L�[;T�L�`Me>P¢ZVEYQ!eMZV^�e
G	eMb0NR^�I�v¡IK^�^*{>T0|�Å�IK^*{Miab�E_G�ZVE>JKb�yKb0P�L�T	bt{>P	b0JaZVEu^*{>T	T�b�E_GXD5£u������P	NKPrG�b�i�P¨G	I�Zgia`MUVb�iab�E_G
G	eMT�b�b�JKZA@�b�T�b�E_G�chI�T�iaP�I�c�T	b�G	T�Zgb0k�L�U�C È Q Þ T�b*G	T�ZVb�k�L�U.G	e4L�G�UgZmPrG�P�L�E>J�T�L�EM�KPdG	eMb�JKIK^*{>iRb0E_G�P
^*I;E;G�L�ZVEMZVEM[�G	e>b � {MbnPrG�ZgI;E�G	b0T	i�PD7 È � Þ T�b*G�T	ZVb�k�L�U�I�cdJMIz^�{Miab�E_G�P�chI�UVUVI�Q�bnJlq_NlT�L�EM�zZVEM[sI�c
G	eMb0ZgTt`>L;P	P�L�[;b0PD7�L�E4J È ¦ Þ T�b*G�T	ZVb�k�L�U�L�E4J�T�L�EM�zZgE>[�I�c�JMIz^�{Miab�E_G�`4L�P�P	L�[�b0P0|;�dUgU�G�eMT	b0b¢GrNz`�b0P
I�c¨T	b�G	T�Zgb0k�L�U�iab0^�e>L�EMZVP	i�Ptb�ia`MUVI�Nuq�I�G	e��SIzI�UVb0L�E�L�E>Jpk;b0^*G	I�TtT�b*G�T	ZVb�k�L�U�iaIKJKb0UVP0|
/�e>b�EMb0k�b�TfL � {MbnPrG�ZgI;E¹ZVP~`�I;P	b0JªG�IjL�E�D5£������oP	NKPrG�b�ifW�G	eMb � {Mb0P5G	ZVI�E�QSI�T�JMPpL�T	b

`MT�Iz^�b0P�P5bnJªP5{>^�e¤G�e>L�GuG�eMb�P	NKPrG�b�i [�b�E>b�T�L�G	bnP�L � {Mb�T�NÄG�e>L�GpT�b*G�T	ZVb�k;b0P�JKIK^�{Miab�E_Gp`>L;Prv
P	L�[�bnP!chI�T�L�E>P	QSb�Tdb�yzG	T�L�^�G�ZgI;E |4­.ZV[�{MT�b � UgZmPrG�P�P	I�iabRP	L�iR`>Ugb � {MbnPrG�ZgI;E>P�{>P5bnJ�ZVE�G	eMb�\>T�PrG
G	eMT�b�ba}!�¢�t�(����� b�k�L�UV{>L�G�ZgI;E>P0|4DFEY}!�¢�S��v � W4G	eMb � :�: � {MbnPrG�ZgI;E>PdI;T	ZV[�ZVE>L�G	b0J�chT	I;i G	eMb
­K�d��­.ZgE>JMb�T È �S{MT���b �������g��Qn��� < Þ L�E>JuchT	I;i7G	eMb � {Mb0P5G	ZVI�E>P�[�b0EMb�T�L�G�b0JaqzNu}!�¢�t�j`>L�T	G	Zm^�v
Zg`4L�E_G�P�I;T�G	eMb �¢D5£K}�P5G�L!@¨| DFE�}!�¢�t��v � W 8�: ? � {MbnPrG�ZgI;E>P�QSb�T�bRT�b*G�T	ZVb�k;b0J�chT	I;ioG�eMb�UgI;[;P
I�cC§�Zm^*T�I;P	I�c�GnO P������ ���
	 �ÄI�T!G�eMb��
������	��fP	b0L�T�^�efb�EM[;ZgE>b�|>DFEs}!�d�S��v Q : WMG	eMb < : ? � {MbnPrv
G	ZVI�E>P�chT	I;i }!�¢�t��v � L�E>J � Q�b0T	buP	{M`M`MUVb�iab0E;G�b0JlqzN 8�:�: L�J>JKZ]G�ZgI;E>L�U � {>b0P5G	ZVI�E>P�iaZVEMb0J
chT	I;i¥G�eMb�UVI�[_P!I�c�§�£ ��£zbnL�T�^�efUgI;[;P¢L�E>Js�dP	����b0b�k;b0P0|>��L;^�e � {MbnPrG�ZgI;E�ZgEs}!�d�S��v � L�E>J �
e>L�JfL�EfL�E>P	Q�b0T!ZgEfG�eMb�JKIK^*{Miab0E;G�^*I�UVUVb0^�G�ZgI;E WMqM{MG�}!�¢�S��v Q : b�k�L�Ug{>L�G	bnJ � {MbnPrG�ZgI;E>PtG�e>L�G
e>L�JjEMIlL�E>P	QSb�T�P�|.DFEÄG�eMbfUVL�G5G	b0T�^�L�P	b�W.G�eMb�^*I�T�T�b0^�GaL�E>P	QSb�TRQSL;P �dD � T�L�G�eMb�TxG	e4L�EjG	eMb
4 JMIz^�{Miab�E_G5v¡ZmJ�W>L�E4P5QSb�T	v¡P5G	T�ZVEM[�6�`>L�ZVTn|

Q412: Name a film in which Jude Law acted. Q425: How many months does a normal human preganancy last?

Q718: Jude Law was in what movie?
Q720: What is a film starring Jude Law?
Q720: What film was Jude Law in?

Q765: A normal human pregnancy lasts
how many months?

Q63: How long is a human gestation?
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QL2: Name 32 countries Pope John Paul II has visited.

QL5: What are 10 U.S. cities that are locations of homes designedby Frank Lloyd Wright?

QL14: Name 5 diet sodas.

QL15: Who are 6 actors who have played Tevye in "Fiddler on the Roof"?

QL18: Name 30 individuals who served as a cabinet officer under Ronald Reagan.
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CTX1a: Which museum in Florence was damaged by a major bomb explosion in 1993?

CTX1b: On what day did this happen?

CTX1c: Which galleries were involved?

CTX1d: How many people were killed?

CTX1e: Where were these people located?

CTX1f: How much explosive was used?
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ZgE_G�b�T�L�^�G�ZgI;E�Q�b0T	b�JKI�iaZVE>L�G�b0J�qzN¤Q!eMb*G�eMb�T~G	eMbYP5NKP5G	b0i ^�I�{MUmJ¹L�E4P5QSb�T�G�eMb�`4L�T	G	Zm^*{MUmL�T
^*{MT�T�b�E_G � {Mb0P5G	ZVI�E�|4DFEY^*I�E_G�T�L;PrGnW>�¢�Ã����� P	NKPrG�b�i�P¢{4P5bRP5b0T	ZVb0PdI�c � {Mb0P5G	ZVI�E4Pd`�I;P	b0J�Q!ZgG	e
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� {Mb0P5G	ZVI�E>P�L�P	��bnJxZVEaG	e>b�^*I;E_G	b*yzG�I�c L�JKZmL�UVI�[�{>b�|�D¡G�QtL�PXG	eMZmP�I;q>P	b�T�k#L�G	ZVI�ERG	e4L�G�iaI�G�Zgk�L�G	b0J
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G	T�L�T�NpJKIK^*{>iRb0E_G�PtZVE�k�L�T	ZVI�{>PtJKI;i�L�ZVE>P�|
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 � ����iRbnL�P	{MT�b0P�G	eMb�i�L�G�^�epq_NaG�eMb�P5ZVÁ�b�I�c G�eMb�ZVE_G	b0T�P	b0^*G	ZVI�EuI�c
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School Kids Clean Up Creek!

A3

A1,A2

A3

A4

(EVERETT, WASHINGTON, June, 1988) − It has taken five years of hard work. 

A2

A5

Q4: Q5:

Q1: Q2: Q3:

Where is the bed of a creek? Why did the kids make booklets?

Who cleaned up the creek? What was the name of the creek? When did the work begin?

But a group of children have cleaned up Pigeon Creek.

School decided to do something about it.  It became a project for their whole class.

In 1983, the creek was so dirty that the fish had all died.  A group of kids at Jackson 

First they cleaned out the bottom of the creek, called the creek bed. There were many

weeds. They also found lot of trash and litter. Then the students raised fish eggs in a

tank of water called an aquarium. When the eggs hatched, they emptied the new fish

into the creek. They wanted others to stop making the creek dirty. So they made signs

that said "Don’t Dump". They put the signs near the creek.  They also made little books,

is clean and new fish are being born in the creek. Pigeon Creek is a sign of the good

called booklets. The booklets told people how to keep the creek clean. Now, the water

things young people can do. 
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School Kids Clean Up Creek!

(EVERETT, WASHINGTON, June, 1988) − It has taken five years of hard work. 
R2

R2

R2

R2 R2

R2 R2

R2

R2

R2 R2

R1

R1

R1

R1

R1

R1 R1

R1

R1R1

R1 R1

But a group of children have cleaned up Pigeon Creek.

School decided to do something about it.  It became a project for their whole class.

In 1983, the creek was so dirty that the fish had all died.  A group of kids at Jackson 

First they cleaned out the bottom of the creek, called the creek bed. There were many

weeds. They also found lot of trash and litter. Then the students raised fish eggs in a

tank of water called an aquarium. When the eggs hatched, they emptied the new fish

into the creek. They wanted others to stop making the creek dirty. So they made signs

that said "Don’t Dump". They put the signs near the creek.  They also made little books,

is clean and new fish are being born in the creek. Pigeon Creek is a sign of the good

called booklets. The booklets told people how to keep the creek clean. Now, the water

things young people can do. 
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(a) TREC questions
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Question dependencies:

Q003:

Question stem

Expected
answer type

Question semantic form:

RODUCTP

companyPeugeotWhat manufacture

What does the Peugeot company manufacture?

company manufacturePRODUCT Peugeot
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ZgUVUV{>PrG�T�L�G	bnJ~ZVEf­�ZV[�{>T	b Q =>| /�b�ZVE>^�Ug{>JMb0Jf¦�¦a^*I;E>^*b0`KG�PtZVE�L�UVU L�PSG�I�`>PtchI;TtG	eMb�G�L�yKI�E>I�i�N;|
�4�F� � � }teMb!iaI�T�btT	b�\>EMb0Ja^0L�G	b0[�I;T	ZVÁ0L�G	ZVI�E�I�c4G�eMbtG	I;` � � � + � ��
 ������� ��� �~[;b�EMb0T�L�G	b0PXL
i�L�EzN_v1G�I�v¡iaL�EzN�i�L�`M`MZVEM[�I�c�G�eMb ��L�iab0Ja�CE_G�Z]GrNa^�L�G	b�[;I�T�ZgbnP.ZgEaG�eMb!G	I;`>PXI�c�G�eMb � � � + � �

 ��� � � ��� �C|M­>I�T!b�yKL�ia`MUgb;W>P	b�b�­.Zg[;{MT	b Q <z|
�4�F� � ��� ��L�^�e�UgbnL�c¨chT	I;i G�eMb�G	I;`�I�c¨G	e>b ����� + � ��
 ��� � � ��� �lZmP¢^*I;EMEMb0^*G	bnJ�G	IuI;EMb�I�T
P5b0k�b0T�L�U /YI�T�J'�¢b�G�P	{MqKv¡eMZVb�T�L�T�^�eMZgbnP�|�­.Zg[;{MT	b Q =pZgUVUg{4PrG�T�L�G	b0P�LpchT�L�[�iab�E_G�I�cCG	e>b�� � � + � �

 ��� � � ��� �l^*I;iR`>T	ZmP5ZVEM[�P	b�k�b0T�L�U /�I;T�J'�db*G¢P	{MqKv¡eMZgb0T�L�T�^�e>ZgbnP�|
}te>buÀ �>$ ´ �*�s¾K¶ � � ^0L�G	b0[�I;T	ZVb0PdUgZmPrG�b0JYL�P�G	I;`>P�I�c�G	eMb � � � + � ��
 ��� � � ��� �¤L�T�b�G	IzI

[�b0EMb�T�L�U�chI�T�G	eMba�¢�Ã����� P5NKP5G	b�i G�b0P5G	bnJsI�EsG	eMb 
 � �
����� �¤PrG�I�T�ZgbnP�|�­MI;T�b�yKL�ia`MUgb;W�G	eMb
b*yK`�b0^�G�b0JÄL�E>P	Q�b0T�GrN_`�b�chI;T ´�µ � � {Mb0P5G	ZVI�E>P�ZVP �
� � �����XW�qM{KG�G	IzIsI�c�G�b�EÄP	b�k;b�T�L�UX`�b�I�`>Ugb
L�T�b�iab�E_G�ZgI;EMb0J�ZgE�G	eMbaP�L�iabRP5G	I;T	N�L�E>J�W�G	eMb0T	b�chI�T�b�W�L�^0^*{MT�L�^�N�P	{ @�b�T�P�|�­>I�T�G	eMZmP�T	bnL�P	I�E W
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NIVERSITY COUNTRY CONTINENT

CITY OTHER_LOCPROVINCE

EGREED RATE

COUNT TEMPERATURE

SPEEDAMOUNTPERCENTAGE

DIMENSION DURATION

UMERICALN
ALUEV

TIME PRODUCT

DATE

RGANIZATIONO MANNER NATIONALITY

UOTATIONQ

ALPHABET MAMMAL

GAME

REPTILE

DOGBREED

AUTHOR

DEFINITIONOCATIONLMONEY

REASON

LANGUAGE PERSON

LANDMARK

U

philosopher

TOP

scientist

linguist

cosmographer

botanist

biologist

performer

actor
dancer

musician

actress oboist

Italian

Swede

Romanian

European guardian,
defender

bodyguard
escort

custodian

yogi

existentialist

realist

pragmatist

F�ïñõ�þ � ��þKÇ�èzë�ú!ùzì�çÁî�ð�ø�é4ð�ùzî�ø�ô4ð�úTé4÷zç�������� �	��
 
���
���
����;þ

A NSWER TYPE C ATEGORY PERSON MONEY PEEDS DURATION MOUNTA

person money price quantity numberN AMED CATEGORYENTITY
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Q�b!ZVE>P5G	bnL�Jab*yK`�b0^*GCG	e>L�GCG	e>b¢P5{Mq �rb0^�G�I�c�G	eMbdb�k�b0E_GCiRb0E_G	ZVI�EMbnJxZVEuL ´�µ � � {Mb0P5G	ZVI�EaQ!ZVUgU4q4b
G	eMbaL�`>`MT	I;`MT�ZVL�G	b�T�b0P	`4I;E>P	bxL�E4J�W�P5ZViaZgUmL�T�UgN;W>G�eMbRI�q��rbn^�G�I�cXG	e>bRk;b�T�qsZVE�L ´�µ ��� � {Mb0P5G	ZVI�E
Q!ZgUVU q�b�G	eMb�T�ZV[�e_G¢L�E>P	Q�b0T0|
­.ZV[�{MT�b Qn� ZVUgUV{>P5G	T�L�G	bnP�\>k;b � {MbnPrG�ZgI;E>PxL�E>JlG�eMb�ZVTR^�I�T�T	bnP5`�I�E4JKZgE>[sL�E>P	Q�b0T�P0W�G�eMb~b�yML�^�G

L�E>P	QSb�Tdq�b�ZVEM[~{ME>JKb0T	UVZgE>b0J�|�}teMbRP5{Mq �rb0^�G�`MT�b0^*bnJKb0P¢G	eMbRk�b0T	q�ZVEsG�eMbxL�E>P	Q�b0T¢G	IpG	eMb�\>T�PrG
� {Mb0P5G	ZVI�EÄP	ZgE4^*b�G�eMb~L�E>P5QSb�T�ZmP�ZVEHL;^�G	ZVk�b�k;I�Zm^*b;|��SNY^�I�E_G	T�L�P5G0W e>I�Q�b0k�b�TnW�G	e>bpL�E>P	QSb�T�I�c
P5bn^*I;E>J � {MbnPrG�ZgI;E�ZmP�ZVE�G�eMba`>L�P�P5ZVk�bRk�I;ZV^�bRP	I�G	eMbaI;q��rb0^*G�ZVE>JKZm^�L�G	bnJ�qzN�G�eMb�`MT�b�`�I;P	Z]G�ZgI;E

*¶ ZVPpG	eMbY^*I;T	T�b0^*G~L�E>P	QSb�Tn|��!b0^�I�[;EMZgÁ0ZgE>[Äk�b0T	q>L�U¢`MeMT�L�P	b�^�I_I;T�JMZgE>L�G	ZVI�E�ZVE�G	e>bYL�E>P5QSb�T
I�c!G�eMbpG�eMZVT�J � {MbnPrG�ZgI;EHL�P�Q�b0UgUtL�PxT�b0P	I�UVk_ZVEM[fG�eMb~`>T	I;EMI�{ME � µ ��� G	I � ���4� µ �*��$ W¨b�E4L�qMUVb0P
ZVJMb�E_G	Zg\4^�L�G	ZVI�E I�c µ �K�>�F�*��$ L;PpG�eMblP5{Mq �rb0^�G�qzNªZgEMchb�T�b�E>^�b�|¢}teMblL�E>P	QSb�TuG�I¤G	eMb�chI�{MT	G	e
� {Mb0P5G	ZVI�ERZVPCI�qKG�L�ZVEMb0JxqzN�T�b0^*I;[�EMZVÁ�ZVEM[�EMI�{MEa`Me>T�L;P5b!^*IzI;T�JKZVE>L�G	ZVI�E |�Å�b0JK{>^�ZgE>[�G	eMb¢L�E>P5QSb�T
G	I � {Mb0P5G	ZVI�Ep\>k�b�ZmPSJMI�EMb�qzNuk�b0T	q>L�U4`>eMT�L;P5b�^*IzI�T�JKZVE>L�G�ZgI;EpL�E4JpI;q��rb0^*G5v¡b�UVUgZV`>P	ZVP�ZgEMchb�T�b�E>^�b�|
DFE¹L�JMJMZ]G�ZgI;EªG	I�T�b0P	I�UVk_ZVEM[�b0UgUVZg`4P5ZmPaG	e>T	I;{M[�eªT�b0^*I;[�EMZVÁ�ZVEM[lk�b0T	q4L�U¢`Me>T�L;P5b�^*IzI;T�JKZVE>L�G	ZVI�E W
`MT�I�EMI;iRZVE>L�U ^*I�T�b*chb0T	b0E>^*b�L�UmP	IxEMb0b0JMP!G	Iaq4b�T�b0P	I�UVk�bnJ�|
/�e>b�Esi�L�`>`MZgE>[ 
 � �
����� � � {MbnPrG�ZgI;E>PtG�I�G	eMbRL�E>P	QSb�T!GrNz`�b0P¢UVZmPrG�b0JfZVE�­.Zg[;{MT	b Q <RL�E>J

G	IÄP	NzE;G�L�^*G	Zm^~T�I�UVb0P0WXb�| [>|VW $��>
h¿���%�� W ��
�¿���%�� W�QSb�E>b�b0JjG�I�ZgE>^�I�T�`4I;T�L�G	b�ZgE¤G�eMb �MÀ�� ¸ ��� �
� ¸ �����7P	NzP5G	b0i iaI�T�bRUVL�EM[�{>L�[�bR`MT�Iz^�b0P�P5ZVEM[�T	bnP5I;{MT�^*b0PdG	e4L�ElZgE�G	e>b�D5£Y�����7P	NKPrG�b�if|
}teMb0P	b�T�b0P	I�{MT�^*bnP�ZVE>^*UV{>JKb�T�b*chb0T	b0E>^*b�L�E>J�b�UVUgZV`>P	ZVPtT�b0P	I�UV{KG	ZVI�E�iab*G�eMIKJMP¢L�PtQSb�UVU L�Pt`>eMT�L;P5b
^*IzI�T�JKZVE>L�G�ZgI;ElT	bn^*I�[;EMZVÁ�b�T�P�JKb0T	ZVk�bnJYchT	I;i G�eMbp`4L�T�P5b�I�cdP5b0E;G�b�E>^�b0P0|�§�I;T	b0I�k�b0T0W�chI;T�q�I�G	e
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1.   Who left Joplin on October 26, 1861?               The last Pony Express rider leaves town today.

5.   What will the spacecraft shoot at the moons?    It will point laser beams at the surface and shoot.

4.   What did Alex eat on the island?                        He ate plums, cray fish, peppers and turnips.

3.   Who kills Florida panthers on purpose?             But hunters still find them and hunt them.

2.   Who wrote the "Pledge of Allegiance"?            The pledge was written by Frances Bellamy.

F�ï�õ�þD� I�þKÇ�èzë�ú!ùzì�çÁî�ð�ø;ë�òzî�ó=çÁô4î�é4÷
ë�éJë�ô4çpî�ê�� � çHöÁé4î�ð�ô:ð#� � çÁöÁé4îJð�ø�é4÷
çpí�êzçHî�é4ïñð�ò,��çÁô �[þ

AME

call

name

mean

N

abbreviate

What is another name for merry-go-round?

stand for known as

(a) (b)

What does "quint" mean?

What does "RFD" mean?

What was another name for an automobile or car?

What is the name of our national library?

What is the name of the boat?

Why might Erik’s last name be famous some day?

Who has a spacecraft named after him?

What city was named after Cristofer Columbus?

What is the new machine called?
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�����(P	NKPrG�b�i�PdP	b�k;b�T�L�U L;JMJKZgG	ZVI�E>L�U�^�L;P5bnP¢L�T�ZmP5b;|>­MI;T!G	eMbnP5bx^�L�P	b0P¢Q�b�i�L���b�G�eMb�chI�UVUVI�Q!ZgEM[
I�q>P	b�T�k�L�G�ZgI;E>P1C
Q |t}te>b � {Mb0P5G	ZVI�E�P	b�b��KP¢LaE4L�iab0Jfb0E;G�Z]GrN~I�T!G�eMb�E>L�iab�I�cXLu^*I;E>^*b0`KG¢Q!eMb0E /�I;T�J'�db*G

P	NzEMI�EzNzi�PtI�c¨G	e>b�k�b0T	q �����a� I�T¢ZgG�P¢`>L�T�L�`Me>T�L;P5bnP!L�T�b�ZmJKb0E;G�Z]\4b0JfZVEfG	eMb � {MbnPrG�ZgI;E |
/Yb�e4L#k�bsL�J>JKb0J¤G�eMbsG�I�` )������jG�IHI�{>T ����� + � ��� � � � ������� �CWSL;PuP	eMI�Q!E�ZgE
­.ZV[�{MT�b Q0� È L Þ | �¢I�G�b�G	e>L�G!G	eMb�e>Zgb0T�L�T�^�ezN�^*I;E;G�L�ZVE>PtEMI�GtI;EMUVNuEMI�{>E>P�WKq>{KG�L�UmP	Ixk;b�T�q
P	{MqKv¡eMZVb�T�L�T�^�eMZVb0P0|;­.Zg[;{MT�b Qn� È q Þ ZVUgUV{>P5G	T�L�G�b0PtP5I;iab � {MbnPrG�ZgI;E>PCG�e>L�G!T�b � {MZVT	bdG	eMZmPtEMb0Q
G�I�`fL�E>J�ZgG�P¢^�I�T�T	bnP5`�I�E4JKZgE>[xP	{MqKv¡eMZgb0T�L�T�^�ezN;|

� | /�e>b�E~G	eMb � {Mb0P5G	ZVI�E�P5b0b��KP�G	eMb�JKb�\>EMZgG	ZVI�E�I�c¨Lx^�I�E>^�b�`KGnW;G�eMb � {Mb0P5G	ZVI�E~ZVPSi�L�G�^�eMb0J
G�I�P5I;iRb�`MT�b0JMb*\>EMbnJ�`>L�G	G	b�T�E>P0WMP5{4^�e�L;PSG	eMI_P5b�UVZVP5G	bnJ~ZVE�­.Zg[;{MT	b � :rÈ L Þ |
� JKb�\>EMZgG	ZVI�E � {Mb0P5G	ZVI�E¤T	b � {MZgT�b0PaP	`4bn^*ZmL�USG	T�b0L�G	iab�E_G�b�k;b�EjchI�T�}!�¢�t� � {Mb0P5G	ZVI�E4P�|
/Yb!i�L�G�^�ea^0L�E>JMZVJML�G	b¢L�E>P5QSb�T�P¨L�[_L�ZVE>PrGCL�P	ZgiaZVUVL�TCP5b�GCI�c�`>L�G	G	b0T	E>PCQ!eMb�T�bSG	eMb¢b�yML�^�G
L�E>P	Q�b0TSZmPt[�ZVk�b0E~qzNpG	eMb�eMbnL�J�I�c���À �M$ ´ �*� � µ �	��$���� P	eMI�Q!EpZVE�­�ZV[�{>T	b � :[È q Þ |

¦>|t}te>b � {>b0P5G	ZVI�E�L�P	�KP�L�q�I�{KG~L�Eªb�k�b0E_GaQ!e>b�E�ZgG~P5`�b0^�Z]\4b0PaG�eMbsP5{>q��rb0^*G0W�I;q��rb0^*GuI�T
I�G	eMb0TXG	e>b�i�L�G�ZV^dT	b0UVL�G	ZVI�E>P¨I�c�G�eMbdb0k�b0E;Gn|;£z{>^�e � {>b0P5G	ZVI�E>PCL�T	b!T�b0^�I�[;EMZgÁ0b0JRQ!eMb0EaG	eMb
i�L�ZgEuk;b�T�q ��� ZVP�{>P	b0J�ZVE�G�eMb � {MbnPrG�ZgI;E W;b;| [4|gW���/�e4L�GSJMZVJaG�eMb�­>T	b0E>^�eu`�b�I;`MUgb ��� ZgE
Q < �;�	� ��I;T ��/�e>L�GtQtL�P!P	eMb�G	e>b�\>T�P5G¢QSI�i�L�EpG	I ���
� �M|

? |¢��{>b0P5G	ZVI�E>P�L�P	�zZgEM[fL�q�I�{MG�JKZmP5G	ZVE>^�G�L�G5G	T�ZVqM{KG	bnP�I�cSL�E�b0E;G�Z]GrNsL�T	bRZVE>JKZm^�L�G�b0J�q_NsG	eMb
`>T	bnP5b0E>^*buI�c¢Q�I;T�J>P ·������ W �w¶ � � W¨I�T ������� |¨­.ZV[�{MT�b �iQ UVZVP5G�PRL�P	b*GRI�c�P	{>^�eH}!�¢�t�
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(AP-1) <phrase_to_define> {is|are} <Answer_phrase?
(AP-2) <phrase_to_define>, {a|the|an} <Answer_phrase>
(AP-3) <phrase_to_define> - <Answer_Phrase>

(b)

(a)

(QP-1) What {is|are} <phrase_to_define>?
(QP-2) What is the definition of <phrase_to_define>?
(QP-3) Who {is|was|are|were} <person_name(s)>?
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L�E>J 
 � ����� � � � {Mb0P5G	ZVI�E4PxL�E>JlG	e>b�ZVTR^�I�T�T	bnP5`�I�E>JMZgEM[sL�E>P	Q�b0T�P0| DFEÄG�eMZmPx^0L�P	b�W�G	eMb
L�E>P	Q�b0T�GrNz`4b~ZVPaJKb�G	b0T	iaZVEMb0JlchT�I�i G�eMb /YI�T�J'�db*GRP	{MqKv¡eMZVb�T�L�T�^�ezN�eMbnL�JKbnJÄqzNYG	eMb
^�I�E>^�b�`KGdL�G5G�L�^�eMbnJ�G	I ·������ W �w¶ � � I�T ������� ZVEfG	eMb � {>b0P5G	ZVI�E |MDFEfG�eMZmPdP	Z]G�{>L�G�ZgI;EfG	eMb
� � � ��%��¡���a���>$ ´ �*���w¶ � � JKIzb0P�EMI�Gtq�b�UVI�EM[�G	I�G�eMb�G	I�`pI�c G�eMb � � � + � ��
 ����� � ��� �CW
q>{KGdZgG¢ZVPdT�L�G	eMb0T¢JKNzE>L�iaZm^�L�UVUVNp^*T�b0L�G	b0J�qzNuG�eMb�ZVE_G	b�T�`MT�b*G�L�G	ZVI�E�I�c.G	e>b�JKb�`�b�E4JKb�E>^�N
[;T�L�`Me |�­>I�T�b�yML�ia`MUVb�W G�eMbpJKNzE>L�iaZV^0L�UVUgNl^*T�b0L�G	b0J 
�������
_� W.[�b0EMb�T�L�G�b0J�chI�T 	 �_²�� ZgE
­.ZV[�{MT�b �iQ W4^�I�E_G�L�ZgE4P Q1? iab�i�q�b�T�ZgE4PrG�L�E>^�b0P0W4ZVE>^*UV{>JKZVEM[ �0���;���>%�� W �	� � �u
�������
_� L�E>J
$��z$ � �*�>$������ 
�������
_� |d£KZgiaZVUVL�T	UVN�W � {>b0P5G	ZVI�E 	%���_° [�b0EMb�T�L�G�b0PuLHJKNzE>L�iaZm^sb*yK`�b0^*G	b0J
L�E>P	Q�b0T�GrN_`�b 	!� ´ ��� W�Q!ZgG	e ? < : iab�ixq4b0T�ZVE>PrG�L�E>^�b0P0W�^*I;ia`MT	ZmP	ZgEM[ ���	% µ ��� W � �*�w�K�>���
L�E>J $��K� 	!� ´ �*� |�­MI;T�JKNzE>L�iRZm^�^0L�G�b�[�I;T	ZVb0PdL�UVU�iab�ixq4b0T�ZVE>P5G�L�E>^*bnPdL�T�b�P	b0L�T�^�eMbnJfZgE
G�eMb�G	b�yzG¢`>L�P�P	L�[�bnP�|
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£zb�k;b�T�L�U�JKZA@�b0T	b0E;Gtiab*G�eMIKJMPSI�c�b�y_G�T�L;^�G�ZgEM[RL�E>P	QSb�T�PCe>L#k;bdq�b�b�E~Zgia`MUVb�iab0E;G�b0JpZgE~G	eMb�^*{>T5v
T	b0E_GaD5£������ P	NKPrG�b�i�P�|C}te>b0P	b�iab�G	eMIKJMPuP	e>L�T	bfP5I;iabfP	ZViRZVUmL�T�Z]G�ZgbnPxQ!ZgG	e¤G�eMbs�¢�¥�����
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G	eMbnP	L�{MT�{>PXi�L�G�^�e W�iab0L;P5{MT�ZVEM[�G	eMbd}!­�v¡DrÅ�­�I�c�L�UVUMQSI�T�JMP.G	e4L�G�L�T	b!P	N_E>I�EzNziRI;{>P¨i�L�G�^�eMb0P
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Q204: What type of bridge is the Golden Gate Bridge?

Q267: What is the name for clouds that produce rain?

Q581: What flower did Vincent Van Gogh paint?

..the Seto Osashi Bridge, consisting of six suspension
bridges in the style of Golden Gate Bridge...

Now the state of Texas has women mayors in six of its

Acid rain in Cheju Island and the Taen peninsula is 
carried by rain clouds from China.

In March 1987, van Gogh’s "Sunflowers" sold

for $39.9 million at Christie’s in London.

RM5-6: What kind of store is Stewart’s?

RM5-7: What planet will Voyager 2 pass this year?

RM5-14: What other cities in Texas have women mayors?

This new kind of shopping place is called
department store.

The pictures come from Voyager 2, a satellite.
It will pass through 3,000 miles of Neptune.

largest cities. The other cities are Houston, Dallas,

San Antonio, Galveston and Corpus Christi.

(a) TREC questions

(b) REMEDIA questions
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[�ZVk�b0E � {Mb0P5G	ZVI�E |�}teMb0T	b�chI�T�b�W�Q�bxEMb�bnJ�G�I�P	I�T	G�L�UgU.G	e>bx`>L�T�L�[�T�L�`Me4P¢L�E>J�T	b�G	{MT�E�G�eMbRG	b*yzG
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ch{ME>^*G	ZVI�EÄchI;T�L�E>P	Q�b0T�T�L�EM�zZVEM[ 7 È � Þ QSb~L�`M`MUVNlG	eMbf^*I;iR`4L�T�ZVP	I�Elch{ME4^�G	ZVI�E¤L�GRG	bnPrGRG	ZViab�W
Q!eMZVUgbdP	I�T	G	ZVEM[�L�P	b*G�I�c�{ME4P5b0b�E�`>L�T�L�[�T�L�`Me>PD7 È ¦ Þ Q�b¢P	b�UVb0^*G�I�EMUVN�G�eMb!\>T�P5GX\>k�b!`>L�T�L�[�T�L�`Me4P
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chb0L�G	{MT�b0PXL�E>J�I;qKG�L�ZgE>b0J�G	eMb!q�b0P5GXT	bnP5{MUgG�P¨Q!ZgG	eRG�eMb!P5b0k�b�Exchb0L�G	{MT�b0P.UVZVP5G	bnJRZgEa­.Zg[;{MT	b �;� È L Þ |
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L�E>J�G�eMb�E�L�`M`MUVNzZgE>[uLuP5ZV[�E4L�G	{>T	b�ch{ME4^�G	ZVI�E�|�£zZVE>^�b�G	eMbR^*I;iR`4L�T�ZVP	I�E~ch{ME>^*G	ZVI�EsEMb0b0JMPdI�EMUVN
G	IRZgE4JKZV^0L�G�b�Q!eMZm^�epb0Ugb0iab�E_G!`MT	bn^*bnJKb0P�G	eMb�I�G	eMb0T�ZVEpG�eMb�^*I�ia`>L�T	ZmP	I�E W�G	eMb0T	b�chI�T�b�Wz`MT�IzJM{>^�v
ZgE>[�I�EMUVN�GrQSIf`4I_P	P	ZVqMUgb�k�L�Ug{MbnP�W�Q�b�\4E>J�G	eMbu`�b�T�^*b0`KG	T�I�E�L�EYZmJKbnL�UCk;b�eMZm^*UVbachI�T�UVb0L�T	E>ZgEM[
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relSP

relOCTW

relFP

relSS

− the number of question words matched in the same
    phrase as the concepts of expected answer type.

relSWS

relDTW

relNMW

− the number of question words matched in the same
    sentence as the concepts of expected answer type.

− a flag set to 1 if the concept of expected answer type
    is followed by a punctuation sign, and set to 0 otherwise.

− the number of question words matches separated from
   the concept of expected answer type by at most 3 words
   and a comma.

− the number of question words occuring in the same order
   in the answer text as in the question.

   to the concept of expected answer type.

− the number of question words matched in the answer text.

− the average distance between the question word matches 
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· � 6w|M� Q!ZVE>JKI�Q�^�I�ia`MT�ZVP	b0PSL�UVU>G�eMb�G	b�y_Gtq�b*GrQSb�b�EpG	eMb�UVI�Q�bnPrGS`4I_P5ZgG	ZVI�E>b0J��;b�NzQ�I;T�JaZVE~G	eMb
Q!ZgE4JKI�Q L�E>JsG�eMb�eMZV[�eMbnPrG�`�I;P	Z]G�ZgI;E��;b�NzQSI�T�J�ZgEYG�eMb�Q!ZgE4JKI�Q�| ­.Zg[;{MT	b � ¦ È L Þ ZVUVUg{>P5G	T�L�G�b0P
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DAW

rel UNMW

rel DAW rel UNMWord = qpair SWS
x ∆ rel

SWS
+ q

DAW
x ∆ + q

UNMW
x + threshold

k1-match1 k2-match1

k3

k2-match2

k1-match2

rel

Paragraph-window 2

- computes the number of words from the question that are recognized in

k1-match1 k2-match1

k3

k2-match2

k1-match2

Paragraph-window 4

k2-match1

k3

k2-match2

k1-match2

Paragraph-window 1

k1-match1 k2-match1

k3

k2-match2

k1-match2

Paragraph-window 3

k1-match1

SWS

rel

 the same sequence in the current paragraph window.

- represents the number of words that separate the most distant pair of
keywords in the window.

-computes the number of unmatched keywords from the question.

(b)

(c)

(a)
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ERBC OMMUNICATION IDIOM

NFINITIVEI RELATIVECLAUSE EVENT COREFERENCE INFERENCE

ERBV

LOCATION HEADLINE IDIOM

OTIVATIONM

PREPOSITIONALA TTACHMENT

ATED HEADLINE TIME ERIODP ISCOURSED CUE

EATURE-1:F

S

WordNet lexico-semantic path between candidate answer and

PECIALIZATIONO BJECT EVENT AMEN

ISCOURSED C

UBJECT/S A GENT SPECIALIZATION AME/N DEFINITION

UE V

FEATURE-2:

FUNCTION

FUNCTION(why)

FUNCTION(where)

FUNCTION(when)

FUNCTION(what)

FUNCTION(who)

COREFERENCE-INTERACTION

FEATURE-3: ANSWER_TYPE-INTERACTION

FEATURE-4: EVENT/RELATION-INTERACTION

 question non-event concepts

 question/answer event

(1)No Reference Resolution  (2)Candidate Answer=Antecedent

(3)Candidate Answer=Anaphor (4)Candidate Answer has
reference to question conccepts

WordNet lexico-semantic path between candidate answer and
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PrG�b�i�P0|�­>I�T�b*yML�ia`MUVb�W�ZVEsG	e>bR^0L�P	b�I�c ´�µ � � {>b0P5G	ZVI�E>P0W4Zgc�G�eMbaL�E>P	Q�b0TdZmPdT�b0^�I�[;EMZgÁ0b0JsL;P�L
P5{>q��rb0^*G0W*G�eMbCk�L�UV{MbXI�c;G�eMbX\>T�PrG�chbnL�G�{MT	b�ZVP�UmL�T�[�b0T�G	e>L�E�G	eMbCk�L�Ug{MbX[;Zgk;b�E�Q!eMb0E�G�eMb�L�E>P5QSb�T�ZmP
L!P5`�b0^�ZVL�UgZVÁ0L�G	ZVI�E�I�cKI;EMbXI�c_G	eMb � {>b0P5G	ZVI�E�^*I;E>^*b0`KG�P0|0­>I�T�b0L;^�e�GrN_`�bCI�c � {MbnPrG�ZgI;E>P L�P�P	Iz^�ZVL�G	bnJ
Q!Z]G�epL�P5G	I;T	N;W�Q�b�JKb*\>E>b0JuL�E�I�T�JKb�TCq�b*GrQSb�b0EaG	eMb�k�L�UV{Mb0P�I�c�G	eMb ' ����� 	�� ���~chbnL�G	{>T	b;|;}teMb
k�L�UV{Mb0P�UVZmPrG�b0JlZVEÄ­�ZV[�{>T	b �!? L�T	baZVUgUV{>P5G	T�L�G�b0JlL�P�L�ElI�T�JKb�T�b0JYP5b�G0W�G	ez{>P�Zgc¢L�P5b�G�e>L�P�chI�{MT
k�L�UV{Mb0P È b;| [4|¨chI�TRQ!eMb�E � {Mb0P5G	ZVI�E4P Þ W�G�eMbfk�L�UV{Mb0PaL�T�b ? È chI;T � ��	���WC¦ È chI�T � � ��� � � ��� Þ W
� È chI�T 
 � ��� �
� ��� �	� Þ L�E4J Q È chI�T � � � ��� ��� � ��� ��� Þ |¢}teMblP5bn^*I�E4J�chb0L�G	{MT�bY{>P5bnP~G	eMb
^*I;T	b�chb�T�b�E>^�b�L�EME>I�G�L�G	ZVI�E>P�L�E4J�JKZmPrG�ZgE>[�{MZmP5e>b0P�I�k�b�TdchI�{MT�^�L;P5bnP1C È Q Þ Q!e>b�E�G�eMb�^�L�E4JKZVJ>L�G	b
L�E>P	QSb�TSZVPSZmJKb�E_G	Zg\>bnJuQ!ZgG	eMI;{KG!{>P5ZVEM[a^*I;T	b�chb�T�b�E>^�bdJML�G�L'7 È � Þ Q!e>b�EuG�eMb�^�L�E>JKZmJML�G�b�L�E>P5QSb�T
T	b�chb�T�P!G�I � {Mb0P5G	ZVI�Es^�I�E>^�b�`KG�P17 È ¦ Þ Q!eMb0E�G	e>bx^�L�E>JKZmJML�G�bxL�E>P5QSb�TdZVP�L�EsL�E;G�b0^�b0JKb0E;G�I�cCL�E
L�E>L�`MeMI;TD7 È ? Þ Q!eMb�E�G	eMbu^0L�E>JMZVJML�G	baL�E>P	QSb�T�ZVP�L�EYL�E>L�`>eMI�Tn|�}te>bRk�L�Ug{MbaI�c�G	e>ZVP�chbnL�G	{>T	b
L�T�b�C : chI;T!G	e>b�\>T�PrGd^0L�P	b�W Q chI;T!G	eMbxP5bn^*I�E4J�W � chI�T¢G	eMb�G�eMZgT�J�L�E4J�¦�chI�T!G�eMb�chI�{MT	G	es^0L�P	b�|
­MI;T�G	e>bpb*yML�iR`>UgbuZVUVUg{>P5G	T�L�G�b0JlZVEH­.Zg[;{MT�b = È L Þ W.P5b0E_G	b�E4^*b � � ZmP�b*yzG�T�L;^�G	bnJ�L�PxLs^*I;T	T�b0^*G
L�E>P	QSb�TtG	I � � q4bn^�L�{4P5b�G	e>b�P5bn^*I;E>JuchbnL�G�{MT	b�I�c � � e>L�PdLxe>Zg[;eMb�TdP�^*I;T	b�G	e4L�E�G	eMbxP5bn^*I�E4Jchb0L�G	{MT�b�I�c�G	eMb�G�Z]G�Ugb;|
}te>b�G	eMZVT�J�L�E>J~chI�{>T5G�efchb0L�G�{MT�b0P!iaIKJKb�U�G	eMb�Ugb�yzZm^*I�v¡P	b�i�L�E;G�ZV^�P	{M`M`�I�T	G!chI�T!G�b*yzG	{4L�U�^�I�v

eMb�T�b�E4^*baL�E>J�L�T�b�iab0L;P5{MT�b0J�qzNsL�JMJKZVEM[pG	eMb $��1���*�z
�� µ $ L;P	P	IK^*ZmL�G	bnJ�Q!ZgG	eYb0L�^�e /�I;T�J'�db*G
T	b0UVL�G	ZVI�E�G	e>L�G�IK^0^*{MT�P�Q!Z]G�eMZgElL�`>L�G�e | � � ���¥T�b�UmL�G�ZgI;E>P�L�T�bx`>T	ZVI�T�Z]G�ZgÁ0b0J�I�k;b�T �
��	 ��� ��T�b*v
UVL�G	ZVI�E>PuI�T � � ��� � ���«T�b�UmL�G�ZgI;E>P�|���ZVk�b0E¤LlUVb*yKZm^*I�v¡P	b�i�L�E_G�ZV^~`>L�G�e WXG�eMbsQSb�ZV[�e_G�PaI�c�L�UVU
T	b0UVL�G	ZVI�E>P�L�T�bxL;JMJKbnJ�G	If[;Zgk;bxL~k#L�Ug{>b�G�IpG�eMb0P	b�GrQSIuchbnL�G�{MT	bnP�| /Ybae>L#k�bR^*I�E4P5ZmJKb�T�b0J�G	eMb
Q�b0Zg[;e_GtI�c � � � � � Q : 7_G	e>b�Q�b0Zg[;e;GtI�c ����� � �����
	 � G�eMb�Q�b0Zg[;e_GSI�c ����� ��� � ��" � � � G	eMb
Q�b0Zg[;e_G�I�c ����� � � 	������ � 8 7�G�eMb�Q�b0Zg[;e_G�I�c ����	 ��� � � ¦ 7�G	eMb�QSb�ZV[�e_G�I�cSb0L;^�e�� �������
T	b0UVL�G	ZVI�E>Ptq�b*GrQSb�b0E�La^�I�E>^�b�`KGdL�E>J~L�EzNuQ�I;T�JpchT�I�i ZgG�P¢JMb*\>EMZVEM[a[�UVI;P�PtL�P Q |
}te>bs^�L�E4JKZVJ>L�G	b�L�E>P5QSb�T�PRL�T�bfJMb*G	b0T	iaZVEMb0J¤{>P	ZVEM[YG	eMb�G	bn^�eMEMZ � {Mb0PuJMb0P�^*T�Zgq�b0JjZgE�£zbn^�v

G	ZVI�EY¦M| � | ��k;b�T�L�UVU1W4Q�bxe>L#k�b�G	T�L�ZVEMb0JsLp`4b0T�^�b�`KG�T	I;EfG	e>L�G�UVb0L�T	E4PdL�E�b*yzG	T�L�^*G	ZVI�E�ch{ME4^�G	ZVI�E
Q!eMZm^�euP5b0Ugbn^�G�PXG	eMbdL�E>P	Q�b0TXQ!eMb�Eai�{>U]G�Zg`MUVbd^0L�E>JKZmJML�G	b0P�L�T�b¢L#k#L�ZgUmL�q>Ugb;|�}teMZVPXch{ME>^�G�ZgI;Eu{>P	b0P
G	eMb�L�q�I�k�b�vwiab�E_G�ZgI;EMb0J�chI�{>T�chb0L�G	{MT�b0P0|��dU]G�eMI�{>[�eÄQSbu{>P	b0JlI;EMUgN�chI�{>T�chb0L�G	{MT�b0P0W�bnL�^�e�I�c
G	eMb0i L�T�b�L�`>`MUgZm^�L�qMUVbsG	IH\>k�b�
 � �
����� � � {>b0P5G	ZVI�E>PpGrNz`4bnP17tL�UmP5I4W�chI;TuchbnL�G	{>T	b�E_{>i�q�b�T
I�EMb;W�ix{MU]G�Zg`>Ugb�k�L�UV{Mb0P�L�T�b¢L�P�P5IK^*ZmL�G�b0JRQ!ZgG	eubnL�^�e � {Mb0P5G	ZVI�EaGrNz`�b�| �SNxZVE>^*I;T	`�I�T�L�G�ZgE>[�iRI;T	b
Ugb�yKZV^�I�vFP5b0iaL�E_G	Zm^x�zEMI�Q!UVb0JM[�b�W�Q�b�e>L#k;baI�qKG�L�ZVEMb0J�Lf`�b�T	chI�T�i�L�E>^�bxG�e>L�GRL�UViRI_PrG�JMI�{MqMUVb0J
G	eMb�L;^�^�{MT�L;^*N�I�c�G�eMb�UgbnL�T�EMZVEM[�G�b0^�eME>Z � {Mb�`MT�b0P	b�E_G�b0J~ZgE È �d[ �*�!���g��� :�:�:
Þ |
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D5£¤L�E>Jª�¢� ����� P5NKP5G	b�i�P�^0L�EMEMI�Guq4b�b0k�L�UV{>L�G�b0JjQ!Z]G�eªG	eMbsP�L�iab�P5b�GuI�c�iab*G	T�Zm^�P0|C}�I
iab0L�P	{MT�buG�eMb~`�b�T	chI�T�i�L�E>^�bpI�c�L�EÄD5£¤����� P5NKP5G	b�ifWX}!�¢�t� b�k�L�UV{>L�G�ZgI;E>PR^*I�ia`M{MG	b~G	eMb
T	bn^*ZV`MT�Iz^0L�U�k#L�Ug{>b�I�c�G	eMbRT�L�EM� È �¢��� Þ I�cXG	e>bxeMZV[�e>b0P5G5v¡T�L�EM��bnJ�^*I�T�T�b0^�G�L�E>P	Q�b0Td[;Zgk;b�E�qzN
G	eMb�P5NKP5G	b0i�|_}teMb�T�b¢L�T�btGrQSI�GrNz`4bnPCI�c L�E>P5QSb�T�P0W�E>L�iab�UVN $ µ ����� È98�: v¡q_N_G�b0P Þ L�E>J �g���_
 È � 8�: v
qzN;G�b0P Þ |>£zZVE>^�b�I�EMUVNpLaP5NKP5G	b0i�O P�\>T�PrGt\>k;b�L�E>P	Q�b0T�PtL�T�b�P	^�I�T�b0J�WzZgc�G�eMb��¢�d� ZmP!JKb*\>E>b0JfL�P
� � � � �	 �	��

� ZgG�P�k�L�UV{MbaZVP Q Z]c�G	eMbx\>T�PrG�L�E4P5QSb�T�ZVP�^�I�T�T	bn^�GD7 : | 8 Zgc�G�eMb�P5bn^*I;E>J�L�E>P5QSb�T
L�E>J�EMI�GtG	eMb�\>T�P5GtI;EMb�ZVPd^*I�T�T�b0^�Gf7 : | ¦�¦xQ!eMb�E�G	e>b�^*I�T�T�b0^�G!L�E4P5QSb�TtZmPSG	eMb�G�eMZgT�J�T	b�G	{MT�EMbnJ



��� �*�����x���a�����ª¾4���;�w�>���
	t�>��$��w����� À �M$ ´ �*�����z
�¾4��% µ �>�����>��$ ¦ Q
L�E>P	QSb�Tf7 : | � 8 ZgcSG�eMb�chI;{MT5G�e�L�E>P	Q�b0T�ZVPx^*I;T	T�b0^*GD7 : | � Q!eMb0E�G�eMb�\Mc�G�eHL�E4P5QSb�T�ZmP�^*I;T	T�b0^*GD7
L�E>J : Zgc.EMI;EMb�I�c.G	eMb�P	NKPrG�b�ifO PS\>k�b�L�E4P5QSb�T�PtL�T�b�^�I�T�T	bn^�Gn|
}te>b�§�bnL�E��!bn^*ZV`MT�Iz^0L�U��¢E>P	Q�b0T~�¢L�EM� È §s�d�d� Þ ZVP~{>P	b0JªG�Ij^�I�ia`M{KG�bsG	e>b�I�k�b0T�L�UgU

`4b0T5chI;T	i�L�E>^*bSI�cMG�eMb!P5NKP5G	b0iaP.`>L�T5G�ZV^�Zg`4L�G	ZVEM[�ZgE�G	eMb!}!�¢�t�Yb�k�L�Ug{>L�G	ZVI�Ex{>P5ZVEM[�G	eMbSchI;T	ix{MUVL
� � � � � �� È�� �� �	 �	��

� Þ |�DFEYL;JMJKZgG	ZVI�E W�}!�¢�t��v � T	b � {MZgT�b0J�G	e>L�G�L�E�L�E4P5QSb�T�q4b �r{>JM[�b0J
^*I;T	T�b0^*G�I�EMUVNlQ!eMb�ElG�eMb~JKIK^�{Miab�E_G0O Px^�I�E_G	b�yzG�ZVP�T	b0Ugb0k�L�E_G�G	IsG	eMb � {>b0P5G	ZVI�E | /�eMb�EÄG	eMb
ez{Mi�L�EÄL�P�P	b0P�P5I;T�P�Q�b0T	bu^�I�EzkzZgE4^*b0J�G�eMZVPx^*I;E>JKZgG	ZVI�ElQSL;P�P	L�G	ZmPr\4b0J�W�G	eMb0N�^*I;E>P	ZVJKb0T	bnJ�G	eMb
�¢�d� G�I�q4b $��w����%*� WKI�G�eMb�T�Q!ZVP	b�WzG�eMb��¢��� QtL�P!^�I�E>P	ZmJKb�T�b0J �g�*�4���*�4� |

0.778 0.760

MRAR (lenient) MRAR (strict)

Long Answers

(a)

LOOP 2
LOOP 3

1.15
1.07

7
3
5

Average Number

(b)

0.580 1.3840.599 LOOP 1Short answers
of Iterations of Iterations

Maximum Number

F�ï�õ�þ�" ��þKÇ9��ë�ìñê�ë�é4ï�ð�òsô4çHî�êzìñé4î�ø�ð�ô:é4÷
ç�� Ï��
^ �KÜ � �,���	�­î�ý�î�é4çHúcþ
}�I�iRbnL�P	{MT�bCG	e>b�`�b�T	chI�T�i�L�E>^�b�I�c4G	eMbt�¢�Ä�����jP5NKP5G	b0iÃQ�bS{>P	b0J�GrQSIdI�cMG	e>bSb0k�L�UV{>L�G�ZgI;E

iab*G	e>IzJ>P�T�b�`�I�T	G	bnJxZVE È BdZgT�P�^�eMi�L�E ���X���g��Qn����� Þ C È Q Þ � � � ��� ��	~^*I�ia`>L�T	bnP¨G	e>b�P	NzP5G	b0ifO P
T	bnP5`�I�E4P5bSG	I�G�eMb¢L�E4P5QSb�TX�;b�N�`MT�I�kzZVJMb0Jxq_N�G	eMb 
 � ����� � �f`M{MqMUVZVP	eMb0TD7�L�E>J È � Þ � ��	���� ��	.W
L�EHL�{KG	I;i�L�G	bnJlT	I;{KG	ZVEMbuQ!e>ZV^�eÄ^�I�ia`>L�T�b0P�G	eMb�P5NKP5G	b�i T�b0P	`4I;E>P5buG	I�P	b�E_G	b0E>^*bnP�P	b�UVb0^*G	b0J
q>L�P	b0J¹I�E�G�eMb�e>Zg[;eMb0P5G~Ez{Mixq4b0T~I�c�i�L�G�^�e>ZgEM[j^*I�E_G�b�E_G~QSI�T�JMPp^�I�ia`>L�T	bnJ¹L�[_L�ZVE>PrGpG	eMb
� {Mb0P5G	ZVI�E | ­>I�T�q�I�G	eYb�k�L�Ug{>L�G	ZVI�E>P�G�eMb�^*I�ia`>L�T	ZmP	I�E�P�^*I;T	bnP�I;EMbR`4I;ZgE_G�chI�T�L�ElL�^0^*b0`KG�L�qMUgb
T	bnP5`�I�E4P5b�L�E4J~Á0b�T�Ia`4I;ZgE_G¢I�G�eMb�T�Q!ZmP5b;|>}teMb�P�^*I�T�b�I�c¨G	eMb�P	b*G¢I�c � {MbnPrG�ZgI;E>P!ZmPtG	e>b�L#k�b�T�L�[;b
I�c.G	eMb�P�^*I;T	bnP�chI�T!b0L;^�e � {MbnPrG�ZgI;E |

HumRef

AutRef

NoRef

HumNE

AutNE

NoNE

HumSent

AutSent

76.4%

60.5%

69.2% 72.4% 48.8% 44.4% 65.3% 59.2% 37.4%50.2%

48.2% 58.8% 41.4% 38.8% 52.5% 49.6% 44.6% 31.5%

F�ï�õ�þ�" ��þKÇ9��ë�ìñê�ë�é4ï�ð�òsô4çHî�êzìñé4î�ø�ð�ô:é4÷
ç�� Ï��
^ �KÜ $&% ���	�¶î�ý�î�é4çHúcþ
/Yb�e>L#k;b~L�UmP	I�b0k#L�Ug{4L�G	bnJÄG�eMb�L�^0^*{MT�L�^�NYI�c��MÀ � ¸ � � � � ¸ Q!eMb�Eª^*I;T	b�chb�T�b�E>^�b~ZVEKchI;T5v

i�L�G	ZVI�E�I;TpE>L�iab0Jªb�E_G�Z]GrNjG�L�[;PuL�T	bsZVE>^�Ug{>JMb0J�|S�XyK`4b0T	ZViab�E_G�Pp{>P	ZgEM[He_{>iaL�EKv¡[�b�E>b�T�L�G	bnJ
^*I;T	b�chb�T�b�E>^�b�G�L�[;P�L�T	bpUVL�q4b0UgbnJÄL�P ���K� � �1� 7�b�yz`�b�T�ZViRb0E_G�Pxb�ia`MUVI�N_ZVEM[�^�I�T�b*chb0T	b0E>^*bpJ>L�G�L
[�b0EMb�T�L�G�b0J�qzN~I;{MTdL�{MG	I�i�L�G	Zm^�^*I;T	b�chb�T�b�E>^�b�T�b0P	I�UVk�b0T � � ��� 	 � � �uL�T�b�UmL�q�b�UVb0J�L�P�À �K� � ��� 7
L�E>JRb�yz`�b�T�ZViRb0E_G�P¨G�e>L�G�JKZmJREMI�GC{4P5b¢L�E_Nx^*I�T�b*chb0T	b0E>^*bSZVEKchI�T�i�L�G	ZVI�E�L�T	btUmL�q�b�UVb0JaL�P � � � �1� |
£zZViRZVUmL�T�UgN;W�b*yK`4b0T	ZViab�E_G�PCZgERQ!eMZm^�eRez{Mi�L�EKvw[;b�EMb0T�L�G	bnJ�E>L�iabnJxb0E_G	ZgGrN�^�L�G	b�[;I�T�ZgbnP.Q�b0T	bSb�iRv
`MUVI�N�b0JpL�T�bdG�L�[�[;b0JuL;P ���K� � Â 7_G	eMI_P5b�ZVEpQ!eMZm^�euG�eMbQ�dL�iabnJp�CE_G�Z]GrNu}.L�[;[�b�T�chT	I;i �MÀ�� �
¸ ��� QSL;P�b�ia`MUVI�N�b0JlL�T	baUmL�q�b�UVb0J�L�PRÀ �K� � Â 7 L�E>Jlb�yK`4b0T	ZViab�E_G�P�G�e>L�GRJKZVJlE>I�G�T�b�UVN�I�E
L�EzNuE>L�iab0J~b�E_G	ZgGrNuZVEKchI�T�i�L�G	ZVI�E�L�T�b�UVL�q4b0UgbnJ~L;P � � � Â |>­.Zg[;{MT�b � =xP	eMI�Q¢P�G	e>b�T	bnP5{MUgG�PSI�c
G	eMb�b�yK`4b0T	ZViab�E_G�P0|
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­.Zg[;{MT	b � 8iÈ L Þ P5{Miai�L�T�ZVÁ�b0PSG�eMb�§s�¢���¢P!`MT�I�kzZVJMb0JuqzN`�¢D5£K}�chI�TtG�eMb��MÀ�� ¸ ��� D5£������
P5NKP5G	b0i�|K}teMbnP5b�T	bnP5{>U]G�P�QSb�T�bdP	{M`�b�T�ZgI;TSJK{>bdG�I�G�eMbdchb0b0JKq4L�^��aUgIzI;`>P È P5b0b�£Kb0^�G�ZgI;E � | Q Þ |z�dP
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MRAR (long)
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0.490
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0.554
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0.419

0.488

0.589

0.510

0.629
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# Thematic Roles
(Frame Elements)# Frames Theme Labeler
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52

Answer Type
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44%
56%

Precision
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76%
74% 76%
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18%43% 36%31%57%

42%78% 70% 77% 69% 76%

IS Q/A Method

RC Q/A Method
(FALCON)

(FALCON−RC)
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