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Abstract

This paper describes a method to construct a case frame dictionary automatically from a raw corpus.

First, we parse a corpus and collect reliable examples from the parsed corpus. Secondly, to deal with

semantic ambiguity of a predicate, we distinguish examples by a predicate and its adjacent case com-

ponent and cluster them. We also report on an experimental result of case structure analysis using the

constructed dictionary.



1
� �����

� I��HkfN	��
D�
�F¬���� �^P ]b£K¤b�
���@P��
� ]M�����K¶����������� �!\� P|¦#"$�c�/� �D�c~
�HeV³&%V��'@�ZLON	(@��~f� �Z��¨#)�*<� N���+#�
�Kxvª,+.-pP�/103254
�7698On�:@Q�;T�|��´<(@�	=
> P��&� �D��?5@@eV~v�w���	'H�FLONDP�/10A2�43�&;
�B/C8Fn�; P9/C:vQ$;��D/E8fn�; �5F|�@N#�fYp[9�F�fx
G ��H<´I�5�9�Tec~�Jvnpo{�M�fkfNDP �K�1�^]b£f¤
�5FR�wP ª�+K-}PL/C8Fn�; �3Mb]�NPO ]Mk��Z��Hw´I�
¦#�� RQFo{YHe	S�Tw�t�f]}_@a�UDd. 5Ub£OL�!`o{x
V [Vk@P G �,H<´W�t]w_baVU@dfN#(�Xb��Y

( Z�[ �YpP9�\�f��Y
)
k�]K�b¨^6KU�_@��`�a�b#���To{x

]`_OacUbd�c5dMe3?5e�npo9fvrb�
g ��hON`Pjivq
k,Hvo�k�lML�!Ho

[3, 6]
x}�VYw�vPt«O��= > kvN��

m k	n\o#�@SFXqpr OYvY#�^PKs�t\acU�ub�	n,o.�	c
d@e�k�lwPwvyxFnpo G �|N.z\�c��xvy��HP G ¬pytL
��iDqHk&HMo�c�d@LDN}PV] �#{�|
} o3~`�Defn o
/ k�H
%�¨�; P
/ �F��¨$;3�5����� > c#NpP
/��	 $�@k
i���'�;���H<´ k
���

+ �$� �D�F]T_bacU@dfe	���� %F¨v�wo�6c�bN5�w�A�\���K�fx
« G L`P ]`_OaVUMd�c5dMeDS|UFW`XZY\[Ogih����
npoAfOr@e	��+@oAUO£� \!Do|xb�VYT�fP^]}_ba{U@d
�#�#�DkfN	��n$�K�DUD¯K 5UK£\�3�1�^P����Knwo�¯
²���oHStUvW\XvN G �&H#´��R� jOY#[cN5�Dj@k��
)�*OL$!Do{xZ« G L`P^I���(bLON@P©]T_baVUMd
c5d
eM¯�²����� ��y� V ¬w¨K���f��n��#�1SVUZW`X

(
Q

ScU�W}X
)
Y<[@g^hDjOk	?$evn\ocqvrDeZsvuOn\ocx

]`_OaVUbd�c�d@eZQ`S{UtWHX�Yw[�����nwoV�b��k
NHPVy{zTPRQ}SVUZWHXbe3?5(F~v�\�
�O� ¬�-y�w[K�
�� wP G�G L�~f���,�� ��3� �3�DoVxM�VY`�KP G �
�K�DN�!Hoj b�Z�v�b�# M������� �H�
'@�ve.�#�Mk
�b�Ho G � L5�.¡v�f�Knpo G �� OL�obo|x.¢T�#£	�
�#�3�Toc�ONF�O�@���@�O�v�v�Z�ML�!Do

(
G ¬pN@¯

²��\oMS{UZW`XZY\[����fnpoA= > k�6���� �K�Ho
)
x

hDy<�^P	{5|A��SM�F�K�OL&6��5¤@���b�Oe�6	¥OP©�
�@kPH#%F¨ �}�`´Voc]$N\¦b�$ $§ ´ G �9 P!}oF�
LTP �v�b�t�D��¨w�{kt]`_baVU@dfe.k�lfnpo G �j 
Ub£OL�!Ho{xKI��5(bLMN`P G ¬wk��O�Kn\ot�@�vk@P

1.
�K�\�©«O�f¡�¢O�t]v£K¤O��¥HeF¦c§ �Z�V¨F�fª
eby`���DP

2.
V [ckDP�«�¬/[{�}­v®�XM¯\°R±�²@et³^%Z�vx

2 ©«ª�¬®­°¯²±°³µ´·¶ ¸¹´µº¼»
Q`S{UtWHX�Yp[ �t]`_OaVUMd3c5dO�
?�eb��½� HN
¾$¿ �w�A] ��L�!Do

( À 1
�#Á�ÂMLyÃvy ¬T��Ä�*

)
x

1.
SVUZW`Xv�.Å�ÆbXRp�kZ�w�t¨HP

KNP[5]
et�b�

¨	?�(f~K�`eV³@�`P «b�t�v�OY\[�P3!Do� b�F�
ÇbL�oMo �v�ÉÈ ]b£v¤�ÊF�5FV�Te�� ��Ë�n�x G
G L��*�AËcn#�TUD¯Ke�Ì�Í �3Î	Ï@x

2. Ð ËO�V�$F|�`e��K�\� ¡�¢O��]O£K¤O�c¥�¨}�{kyD�c�@o|x G ��H<´�k@�V¨�k�l}�c���HUM¯�e�Ì
Í�Ñ^Ò�Ó&ÔT��Î	Ï@x

3. Õ�Ö Up®OX@e��D�D¨wPc�bª@W<¯FU`±@�p­@®�X¯p°^±�²OeV³7´ x G �Z�K�OL�ot�\6{�Me#Ì	Í�×
Ø�Ù Ó�Ú �AÎ�Û\PiI#Ü$ÝKLvN G ¬y �Þ5ßbjKk�m
[i¬�o�6t�OL\!`ocx ¾�¿ L@Nà/áS$â,; P�/ IP; P
/�:,;��$�f�F]b£O¤Dk��`o�¦#�Te.×$Ì�Í\Pc�vª
]`_OaVUMdfk�]b�Do
!Ho©]M�F]K�fª@�c� > P ª
+�-ã/åä$¢y; �
g ��hD������ªv]`_bacUMdF��O
]@�F]v�Kªf� > P

{
/åS�â�;

,
/ I,;

}
e	×�Ì#Í

æ ��Î�ÏMx
�bkMP^]`_OacUbdfk5F3çfnpo V y�èby#�K�DUD¯V�

Y`e À 1
k�é�%F¨�ê5�On\o�x

y�zTP À 1
�

I
�K�vªTeK«O�HyOy	ë5ìTk	í ´ G

�� 5�y+H[�¬ oL }P G �
= > �`UM¯fXtWKU@X.îHX� 
���Tk5�`o{xvª\+
-\P

(1) a. À d#ïDLKI`e�ä$¢
b. ð L�ñ,òve�äy¢�©��´
2
hv�Z��ª� }S UtWHXZk�!	% �T�t�|¨�6tPj/ Àd�ï@L�ñ�òKe
ä$¢y;f� �*´<���� �ó,ôVL$!Do|Y��#´

YMN��vY1[��f�fx
õ f`P �Fª@e	ö	÷�FR�Hk
*#øfnToO�tP À 1

�
II
�

H\´ù�.ú�û.�DUD¯Fe�k}o G �j bL�oMo|x G ¬TN#ü�ý
WMU�þMkPH#%�¨��@�1[�¬w¨v�}o��}UH¯
ÿ��bL�! �^P
�DUD¯�XtWKUMX
îHXf���K�`e����Knwo G �j OL�oOo
[1]
xv�{YT�fP «O���#kK�\�Z��¨F�f�@�Z�b�K�v�f���
�$���$ @Q&|bo{xKª,+
-\P

(2) a. �  
	He���

b. �  5:MQMk��v¶He���
G �

2
hb�Z�vªMY\[ /�	De���
$; P./å:bQOk���
5; P

/��K¶He���
5;M� �&´<ú�û.�HUD¯3 Om [�¬ oL pP G
¬*[|�9�TU@¯3'`�tLbN°/å:OQbk�	@e���
$;V�\Hp´W�
Ê.§P%F�#�$�De��On G �ck��To{x
yK�TP À 1

�
III
�PH1´^k��bªTev¦�"`k@y}�F�

�,6c��6fP.6.%�¨K�}oA���bN�ú�û��`UM¯H�
{5|cL$!

2



����������	


��

����
��

��


�� �����
�������

 or���
+ �����! �"�#$&%(' �  �)�*

+!, �.-/�

0�1
 or 243

I.
�4�


5�6�798:<;�= 
5�6�798>?8 
5�@/A/B = >?8 
5�

5�>?8� 8 
5�

>?8 
5�C =
� 8 
5�

��
��
D4E C �

D4E C �
@/A/B =C
:<;�= 6�798

>?8
� 8

���4F�G.HI�5J


5�D�E C �


5���
�� :<;@�A/BC
= >6�798

� 8

II. K�L4M �!�
��6�798 
��:<;N=>?8 
��@/A/B = 
��C = 
��
����
N�� 8 
��D4E C � 
��
III.
�4� 8�OQPIR!S�T�PVU�W M �.�
����
��D4E C :I;�=@/A/BC �

6�7X8>

IV. Y5Z�[ F\G!HI�5J

8


��


��
< )4]4^ >

< _�` >

8

< a�b >< c4d >
�

< c4d >
�

< e�f >
=

À 1:
]w_Ma�UDdfkyF
çOn\o V y�è@y����TUD¯t��Y

�^P3N`N#� �b�D���D�O�O�O�Z�� ,���#���To{x
Ibq�rbN@P^�K�<�R«K�O¡F¢M�t]v£v¤Mec¥Dk@��¨ �
´��c��´Wf@r@LpPc�`�M�@�M�f�}���.�\eF~hgp�.h
h}PA�TUH¯KXZWOUHX�î`Xvk\6{�v�w�t¨v�}o�x
õ f`P �fªf]`_baVU@dF�t]b£K¤Met�M�F¤bk Ðji?knpo G �|k�H`� P À 1

�
IV
k�¶p�V�,Hp´W�mlonqp

× Ø�Ù Ó�ÚDe���+Mo G �� bL�oMo|xb�cY`�KP G ¬\eiOqKL�k�lOnpoK= > NHP
1 r L�T&s@�,H\´w���3�5 !Do|xutjv9w@[RN��b��¤�]T_Oa{U@dfeDS{UFWHXFY\[

���\�t¨O�\o
[4]
xKI�Ü�Ý1����§D�@NHP.���DkH¯F²

�&obS{UFWHXOe��O�v¨f�To G �ZPVyZ�HP �v�M�Z�@�
�O�O�Z�Te � %Z¨O�5�v� G �|Ly!`oVx
yt�HP �M�Z¤�]T_OaVUMd��#k#lMN Õ,Ö UH®ZXvkuxQ!y5�p�t¨}��y ´ x õ?z kDP ÕPÖ U}®KXvk#]v�b¨TP{|{��TP�}o{#�`e � {fnpo�kKN��3�\�F�� wP©«V¬<e

n�o	��¦�~OkvyH�c�@oLÄ�*vLbN�n�o�Q��|�Hk|y��}�
¨H��y#´ x��@�F¤f]T_baVUMdf�	k�l@NDPR«b�yH1´W�
n\o��	¦j~bk��j� V ¬ oV�fLHP Õ&Ö UD®ZXv�.�?� >���3�D�|�o�Det�@�Ho G �Vk��Do|x�I�ÜyÝvLONDP Õ
Ö UT®�XO�?�j�Djq� � �t�#Ä$*5'H�OeZ�M�O¨5] � P
Õ^Ö UT®fXOk�HKou�?���DN5�w�A���5Ë��f�vx

3 ��� ´����
S|UZW`XKeK?�(�~K�w�V�F�f�OY\[VP À 1

k�¶}�c�
H\´ù���KªM�Z���TeV³3´ x�¦��He�ë�ìDk � ´ G �{k
!vy\� �D�. ��PQ|P �@�
 h�{�\��]b£K¤bNH­K®FX`�
�t¨ � ´µxMyf�HP��@�v�v�f�OªTet�O�bn\ot�@�vk`P
S|UFWDXK�c~K�v�K�OY\[ �v�O�M�f�����&� �D�Ke ÐË�n\o@�{�&´ G ��et³3´ x

3



3.1
���������
	���


�KªDe����Onpob�	otkDP^]O£K¤TP^�v�M��«c¬���¬
k ¾y¿ �,H\´ù�����Te�� � n\oVx×��jp������
�f�Onpo ]M£K¤bNDPjMb]wP�O|]}P���]}P&pµ]wPù�
]wP3sH®©]pP �T° ]}P"!f]1�^n\o{xOyF�HP|�b�\6{�
e	ñD�$�Z]1���t¨ � ´ x
#�$ ×%�Z]TP&!�]`P�sM®©]wP('3�b]vLHP*)M�F¤¼/,+

Ê#;
(3.2 - L�Tqswo )

e$6K%{¨F�Ho©]O£�¤vNvy
�c�f¨#g ��h@��]DkFn\oVx G ¬wNHP|]w_Ma�U
dfe�kpoM�	ofkfN`Pc«M�Z�M�� .+$Êvk�/ Q�F
�\�t¨v�}o�Y���´ Y� �0O£bL�!<� PZ«M�,H ´
�t]M£O¤MN�� � ]`ef«v�Dyvy � ´LHw�K6vPK�
� ]TeOyT���f¨	g �LhM�f]DkH�t�5�,´<  1Hy
�c�vY [ L�!HoVx
ª

: 2 +bk , 3�4 Y1[
576�8 ] �.{y|5H<´ k	}<o9~3´r� > c�6KPKg �Ah

�t]#���t¨ � ´ x
ª

:
�Deb��
�%F¨

,
�@k,H#%�¨

,�@k#hb�M¨
,
�<�f�t¨

�@�,H1´I�F]M£O¤MN��K�Tk��O�$�K�vx
•
s	� 9��Dey6�hf]O£f¤w� �K�O�.ç�¦�:<;�:ON@P
� � ]� h�t¶ V ¬p¨K�5�v�v�vLK���}kF�b�y�
�Kx
ª

:
�DeZsvu<�t¨v�To�ê�=  $�
«b� ê�= N��MeFsvu<�t�vx

•
�Z]\P��D]@L �#�`jvk.í��c¬ o|]M£K¤@NHP �
o �O� �{�yFV�5 �>�)DjfLy!`oc�fLK�K�DY1[
?A@ n\o�x
ª

:
�@�vk

,
!B���Tk

,
´j+ZL

, C �vL
• KNP

LON@PK/å�KLON5; PK/C�KL&6
;|N3�b]}PK/C�
kKNy; P#/á�Mk,6	;FN���]@��]M£v¤<�F�t¨ � �
¬ o9 pP���9��\P�!`o{�bNBD�E - �#= > 6�!oc�fLK�K�T��� i Y1[ ?<@ n\o�xª

: F �HG I LP6 I&%F¨�N £ ´ Y\�KJ�%F�KxL l\���f� G � kvN M NML Ov�p�	�f�Kx
]O£f¤\�Z�c¨HPj( -QP �.Þ�Rb�pgTS	�Hec���`kt��To{xV]b£v¤� �� > ���H�	= > kfNHP «O�5�FYKL#Þ

Rb�pgTS	�� 6
%@�	6K)M�fjvk<0K£KL$!DoO�L��+H[
¬ o{Y [ Ly!`oVx

Ì�U���� �
VBW�XZY�[ \�]�^�_Z`9ÿBa�_Z`cb�_

+ d�e _gfhXY�ijb�_
+ d�e _kf<lnm<VBW�XZY�[�\7oB]Bp�\�qsrt b�_ZuTv7wBiAx�yzlB`|{�} t�~���� [�\�]<V<WQo

[�� � � i
•
[�\ �����Z`"����`��,��u�� �(� `��,�.x�� � `
�,�s��ln� � `��,���z�7Y �BtB� �s������`��
t��B� ���Z���c`���f|����� t. �¡ ��¢�£ t
¤ ¥kfT¦ � Y t �BV�Wzo�[�� � ��i

•
�§��� � ]�` d.e _.¨A©7��¨ t�ª ^ d�e � «l�� t �z`

KNP
� d7e _¬f"­�®�l�mZu�`j[\�f�lnm�V�Wzo<[�� � �Bi

¯
: ° ]�± ²s� `�³�´sµ���¶�· ( ¸ _ )

° ��¹�� � º ]�±�²s� `<· ( d7e _ )

3.2 »�¼�½�¾�¿HÀ
Á�Â t�Ã�Ä µ�Å � ��fKo��BÆ��ÈÇ7Én� ��Ê `KË�Ì
� Ç�É µ<Í.Î�YB��f|�7��Y"� [B¯�]sÏ�Ð�Ñ�fnljm�Æ
fjr�m�Å � i7� t<ÒBÓ lnxzÏ�ÐAÑ�µ�{�} ts~�� o

3Ô�Õ�Ö e ljxBi�� t ¤�¥�`c� [B¯kfAlnm Ã�Ä.t ¨�×�cozÏ Ð�Ñ�µAØ Ù X�Yji
Ú�Û

• Ü _�Ý�Þ�Õ��sß<à�b�_¯
: á , â , ã�ä

•
ß�å ¸ æ�ç µnv�w�è�é¯

: ä , ê , ë ,
ß

,
Þ

, ì
•
�§í � `��ïî � `��§ð � fK� �òñ�ó ç µ�u<ô�` ªõ Ä �sö�÷KøQÐBÑ�ù t �§¤ ú ��t Ç7É�ûBüzµ
unx � �Bè é
¯

: ý�þ î , ÿ�� ð , � Ê í.o
���

• æ _Qµjv�w�è�é¯
: � , � , � , 	 , 
 , �

• æ _�fB`��
� � ` � Á � `���� ��tQ~�� � ¸�æ�çµAv7w�è�é�o���� m�]�`B�
< æ�� >

� � `��
< æ

� >
Á � `��

< æ�� >
� �Tt7~�� o æ�� ÏBÐAÑ�f

¸�æ�ç t���� oslAm�������Yji¯
: � � → < æ�� >

�
� Á → < æ�� >

Á

4



���
• � [ é � ��f � `���p��	�

+
��
 b�_ Æ�x�]� ��o�
��������

(
� t �

,
� Ê �"� �

, )¯
: � Ê f , � ��x��.fnµ , � Ê"t µ ,

� Ê�Ê �"�B�¯QÎA�Z`
(3) ���.ë o��������j� � t � �7o��sµ �"!�x if�� � è�¨���]�`

<
ß�å

>:
ß�åA� �#�

:
�

< æ�� >
�

:
o �

:
µ �$�

f�� � [�¯sµ �����%�ji

3.3 &('*)�¾(+-,/.1032*4g¾6587
9 ø;:sÑ µ=<�è�>@?�ljx�A�B�¨��h[B¯7µ�C�D��E�f��Ao	F=G�f � � t ]�`H>@?3AIB7oKJ�� � v�Æ|�zm

������fT���L�Ki � �j��`MJH� t�N�O µ�P@Q��R�nx
rBo.`H>�? t S3T �@U�� ¡ ���s¶�]�V�m m7`��L�XWT ÌLY T �#Z�� ¡ � ��¶.µ��%[L\<ø#] t C3DZoB[
�R��i

KNP
��]�`_^ t�~��&�K`�a3b@c o ~ !�mBèBé t

¡ � a µ;d e lAm��R�ji
1.
è�î tIe ��f=g��cµ�h ��¶�����f�o ~ !nms` ¡
� a.tKi�j7t�k �ml3n�µ;o �

(
����� i@j �@p

f �.o � � � �<` ¡ � a µ � ��o�d e �%� )
i

2.
¡ � a�t;iIj.t [B\ t�� ô�` ��� � tj¡ � a o
� � � ���7fT��q��B[�\sµ i3j ¨��_r�s��%��i

3. “ t�u tB� ��è<é�].u�! f�uwv � i@j o ¡ �c` tu t ����è�éQ] 2 x-y o@v�� i	j o ¡ � ”
f

� �z`�a@b�c oK{�!jms` i�j7t î�¨�� ¡ � a µd e �%��i
[�¯ t CID.��]�`

1
] Y3|Zl�`

2
f

3
];Y�|Zl �

�
(
q Ê|t ¤�¥�}QlK���z`~J�!KmB�#����f�uj���

)
�

f f �E�ji �7Æk�c`
1
� i�j �@pkf ��o � ��d e%���� ¡ ���s¶�]�[�¯ t C�Dso�[ ��`

2 � 3
t�� �B�� [ � �Zx ¡ �*��¶�]�C@DQo�[�� � � i ¯QÎn�Z`

(4)
� tI��� ]@����x��(�Qµ x Ê ��� h ��¶Bxt �z`�� ±3���R!�x�i

� t ¯.o��B��m�`jÆ��z`jÆ3!nx Ê���� ü � l�o����� ����fc���7���X��¯�].` è@��o �	� ����±@����!
x � y7¶����L�Ki�� ��� � ��o.`j� � t � � ] KNPo ~ !�m e ��f_g �&�s�#��f|­�® � �g` ���Qµ �Bt¡ � ast i�j ] ��h �s¶Bx ��t

1
�zln¨ � � t ��`

� t � ¯�µ��H� � ��i

^�o.`
2
o��B��m�` ¡ � a7t i�j ¨���r;s�lnx����� `c¤�¥7o ~ !nm � ¡ � a o � �_����ü �s��� t

�Q`�� t f<� t � ¯ � CIDZl � �s�.f�o��E��i�¯QÎ
��`w^ t ¯ t�~Z� o7` � a�_ t ���<ð.o e �I� � �
�L�T¤�¥z`A� t�~Z�*��� aB_ � � � � t�¡ � a o �
�co Ê ��x.r�o7` ¡ � a7t�i3j ¨��_r�s � �(��i

(5) �I  ��¡ ¢Q��£¥¤K¦E§�§nu�o 	 ��µ ¸ ¶ ~Q�§K¨"xj�;© t�ª �È� « Ê~¬ � ��­ � ¨�!hx;®
� t ¯�� � £ � ª �*� � � ��¯�° �±« Êj� o ¡ � t
��}I>.�s���K�E£ �±« Ên� � ¡ � ast;i3j ¨��=r�s
� �Zm��¬�²>	?��3J"!�m��"�=®ÆBx#£

3
tI� � t ¯zµ�^.o�³��I®

(6) ´3µAýBþ ú t ý@¶ �R£w·�F o a ¶ µ�g�!jm¸ Î<x�®
KNP

� £��±·�F o �BtA¡ � ast;i3j §�¨Am�£��¹gE!
m � £j� ¸ ÎAx ��t

2
� t ���<üsµ<Í�º �R�_®�� t ¤

¥%£
“
~ �Hv Ê o ¡ �

”
§K� �»`La3b�c o�{R!<m ¡

� a � ��gR!jm � o d�¼ � �½�"�R£�� t >3? � J���.����®�� t ¯ t�~�� o�£ ¡ � a7t�i3j �I¾ æ@¿IÀ�%��§�£ ¡ � a o �3� ü������ Ì�Y T �3U.� t �R£
� tQ~��c� � ¯ � C@D$¨ � ��®

4 ÁÃÂÅÄÇÆÉÈ8Ê1ËÍÌÏÎ1Ð
2 Ñ t ¯�è���³E¨jx ~�� o�£w� � t Ç7É t ¦ � ��B¯7µ_p�§ � t �"[3\�ø�]�§�¨jm�Æ�§�r�m � � �E�§�£_J"!<x����7µ�Ò�� �E[�\AøL]�µ�Ó�!<m�¨�Æ � ®{�!jm�£c�@:#Ônø�Õ t ¦ � �"�#[	\jø�] � Â�Ö o��

���%�_×����Q����®� � t Ç�É µ d3¼��R�=Ø�� � ���B� � � � t�Ù í
o Ê �B�	§|�3q ��® Æ<x�£Ú� � § � t3Ù í t � � �
µ � � o�¨nm�Í7Î��3§;£�� � t Ç�É t@�I� ü � ��§
��Û ��Ê�� ��® � �n��£���¯QµL£�Ü�ÝEÞ;ß�à�á3âà�ã�äIå@à@æLçKè�é"Þ�ê�ë3ì�Þ�íLî#§T� �»� �7µ�o
��£K��¯3:"Ô<ø�Õ

( ï 1)
µIÓ%��®@��¯	:%Ô�ø�Õ t� � tIÙ í t ������µ�Ü�ð�ñ�ò_ó�ô�à�á�âIã3ä�å�§õ�ö ®��¯@:#ÔAø3Õ � £Mp�§ � t � � o�� ��÷#£ Ù íB�

� � t æ y7¶ ¿IÀ ¨K÷��#�_® � t x�r	£w^ t ¯ t�~� o�£(Ç.É��.��§ ��Û3ø3ù :#Ônø	Õ�ÆA� Á�Â oAÅ�×�"÷ �"�=®
(7) a.

ªwú
:
�üû�ý

:
µ t w

b.
a�þ

:
�

{ ï���ÿ ,
¤

}:
�ü�

:
µ t w� ���E£��%§ �"Û Ç�É � ��:EÔBø�Õ�� ø�ù ��¯�:Ôjø�Õ�µ��Bø�� �R�jx�rBo�£���¯I:RÔ�ø�Õ t Ï�ÐAÑ

5



Ô � Õ���µKo � ®�{�}<� � £<� t Ï�ÐnÑ�Ô � Õ�� t
� Ý7o ����÷ Ù��/�_®

4.1 ���
	���
����¬¾����()�B¯I:RÔ�ø�Õ t ÏBÐ�Ñ	Ô � Õ�� � £c�@�B¯��så t
Õ�� T §|� t ��� T µ.u�§�o�¨nx���¯@:�ÔAø	Õ å tÕ�� T µ�����÷Io � ®
Æ��R£ ë � Ä Ä�� ��� t ö�÷Kø�Ð�Ñ�µ ���R¨I£|ÇÉBû ü

x, y
å t Õ!� T

sim(x, y)
µI^ tQ~¬� o�¼

" �%�_®
sim(x, y) =

2L

lx + ly���n�E£
lx , ly

�
x
§

y
t ÇzÉBû�ü t ö�÷jø�Ð

Ñ t$# ¨�� t!%�&Qt�' � µI�/¨�£ L
�

x
§

y
t

Ç.ÉAûBü�� ��� ¨�÷B�R� %�&�t(' � µ ����®�Õ�� T
sim(x, y)

�
0
¨��

1
t�) µR§@�=®^QoR£ Ã�Ä

e1, e2

å t Õ*� T
sime(e1, e2)

� £
e1, e2

� �,+ � t ÇQÉ�û�ü�å t Õ-� TQt�. � ) §
ÍsÎ�£

sime(e1, e2) = maxx∈s1,y∈s2
sim(x, y)§�¼ " �%�=®

s1, s2

� � �/+��
e1, e2

t ë � Ä Ä���!��o@��¶#�"Ç7É<û�ü t D�¥��7���
( ë � Ä�Ä�� ���� � £ ÃAÄ o�¾ æ t Ç�É�û�ü �!0�ÎQ���R÷B�R�T¤¥���q��

)
®

Æ�x#£"�3��¯��
E1, E2

å t Õ�� T
simE

� £K�� ¯ t Õ�� T.t�1 µ�} b�Ó ¨AxQu t ��£
simE(E1, E2)

=

∑

e1∈E1

∑

e2∈E2

√
|e1||e2| sime(e1,e2)

∑

e1∈E1

∑

e2∈E2

√
|e1||e2|§ �"��®

|e1|
� Û t�2�3�) ��4 T µK�"¨K÷��R��®�xyR¨@£65�7 o � £

sime(e1, e2)
t ù�87¨��

1/5-bestys¶�µ$9��Z��§jo��%��®
���n��£���¯	:EÔ�ø�Õ

F1

£
F2
t � t ��� T cs� £c���B¯ t 4 T µ;Ø@n$§ ¨nxL£;: ¢B� t�< � ¥.�

t�=�>�# §�¨3£

cs =

√

∑n

i=1 |E1cci
|+ ∑n

i=1 |E2cci
|

∑l

i=1 |E1c1i
|+ ∑m

i=1 |E2c2i
|§�¼ " � �K®.x�y$¨	£ ��¯�:$Ô<ø�Õ

F1

î t �zµ
c11, c12, · · · , c1l

£��k¯½: Ô�ø*Õ
F2

î t � µ
c21, c22, · · · , c2m

£
F1

£
F2
t :�¢A��µ

cc1, cc2, · · · , ccn§ �%��®sÆBx�£
E1cci

�
F1 ? t � cci

o�vzÆK�½�
�	� ¯�����£A@�u øCB �7�#�=®

��¯I:RÔ�ø�Õ
F1

£
F2

å t Õ�� T
score

� £&� t
��� T cs

§
F1

£
F2
t :�¢�� t �	� ¯��Qå t Õ��T7t�D §I¨�£

score = cs ·
∑n

i=1

√
wi simE(E1cci

, E2cci
)

∑n

i=1

√
wi§�¼ " �E��®�xByR¨�£

wi

� £K�3��¯���å t Õ�� T
o 3 �"�=Ø@n������H£|����¯ t 4 T.t�=�>$# µ7u�§
o#¨ ÷#£

wi =
∑

e1∈E1cci

∑

e2∈E2cci

√

|e1| |e2|

§ �%��®

4.2 ���
	���
���¾�EGF�HJI�¾LKNM�B¯I:RÔ�ø�Õ�å t Õ�� T � £Ú��¯@:�ÔAø	Õ t@Ù í
��� � t Ç.ÉAûBü �	�s� ÊHN	O �E�=® �E�	§;£Ú��¯:�Ônø�Õ tIÙ í<������o�q " ü �7���3§A�<o�F�G��
���X®|¯sÎ��#£T� ¥�× ­ � �ht ��¯�:�Ô�ø	Õ t ÏBÐjÑÔ � Õ���o �B�I÷�£²�B¯�:#Ô�ø3Õ tCO

( P , Q )1
��Ç

É<ûBü
< R$SUTWV Þ,X >

£
( P , Y3u )

��Ç�É<ûBü
<Z���[ Ç�É�\

>
� ��ø � � �½�	§A�<oL£ < R�SUTWVÞ]X

>
§

<
Z3�^[ Ç.É�\

>
� Æ�!<x Ê Õ��$¨ ÷ �

� �BÇ�É<û�ü��.��� t oQu"¨�¨�×��H�#£
( P , Q , Yu )

§�� � ��ø �B���Q� ÷R¨BÆ � ®
� t F�G�o 3@� �E��x�r�o�£�u;!	§BucÕ�� T �	Z

�I��¯3:"ÔAø�Õ t�O ¨��|Ç7É�û�üQµ/_�¼ �%� � �E£
� � ×Qô���¯3:"ÔAø�Õ t ÇsÉ t3�3� ü3>*`7µ;o � ®
� t�� � � £���¯I:#ÔAø�Õ tIÙ í<����� t Ç�É<û<ü
µ/_�¼ �%� �L§ba ~ !�÷�£K^/c ~�� � P�d �Io � ®

1.
Õ!� T �#Z�����¯3:"Ô<øLÕ�c O

(p, q)
¨k� da�£�e > cI��¯�:"Ô�øLÕ!c Ù í��.���
np, nqc�Ç7É�û�üQµ/_�¼ �$�_®f_�¼ �%��Ç7É�û�ü � £

np, nq

å$cAÕ�� T µ . �ga �E��Ç.É�û�ü
sp, sq§ �%�_®

2. p, q
a  A¡ �$����¯�:EÔ�øLÕ!c<Õg� T µ�h!i

j �%�_®
3. k ) threshold

µ�lZÎ��_��¯	:$Ô�ø�Õ!c O �
��Ê�� ��Æ<�R£��(c

2
�gc � ��µ(m �on���®

4.3 p
qLrts�uwv��¯�:EÔ�ø#Õ/cZÏ�ÐBÑ#Ô � Õ��gc P�d µ�xfyga³���®
1 z{z}|{~;�����o������|o�{�o�6�������}�6���{�����

6



1.
Æ��R£ Ù í/c � � ��c � � 4 T���� � k ) x�ù� �3§����
	���
�9�g��cµ o��¥®���� � £ Ù í
c � x3s]a�� � ��¯ ��� �=W T c ª æ x7ù ��#¨�÷��#����������¼#¨ ���B¯I:#Ôjø	Õ"!.¶Bµ
3�# a��%�$�&%"
 � �=®��Cc k ) � 10

aAÖ�¼¨��@®
2.
��')( �

2
� O cI�+*	:"Ô<ø�Õ!c<Õ/� T µ�i

j ¨I£���*@:#ÔAø�Õ�c<Ç�É<û<ü�µ�_ ¼��E�=®��� ' c � � � £
4.2
é�
�Ù$�,����� aCm�� n �@®

3.
��*	:$Ô�ø�Õ7å�c<Õg� T�� k ) threshold

µ
l�Î�� O a��&��÷%£K��*�:EÔ�ø#Õ/c �7ø ��µo-�»®

4.
4 T c k ) µClzÎ������,*@:"Ônø�Õ ( . ��c��*3:#Ô�ø�Õ

)
µ�Ó�/ � ���I��* � [	\nø�]�a�0�*×�¶���®���*I:#Ônø	Õ�§X��* � [3\�ø�]Bå$c

Õ�� T�1 i j ¨3£�Õ�� T+� k ) thresholdr

1
lQÎ3£"� !�§��hÕ��E¨�÷�������* � [	\�ø�]�a
��ø ����� ®

thresholdr

�,2 Ó	� 1@þ Æ,�,��3��a�£ � ��W T Z+� ) a�Ö�¼ �%�K®

5
46587 Ì:9<;=�>�?A@CBED+F 1�G�H �,I�J&K ' ��L)M�* �ONP)QSR�T�U �&VAW � M+*�XZY�[ ��\ ��� �A],^`_�a��� ] Wcb3d U�T ])e�f�g�h I�J&X)i�jlk�X"m�n,op jcW)qZrZY+[�X \As"tZu ]�v X"M+wOd)xEy�z�{,|o p L,d~}&�����CL��O��o p L a r�����Wc� u T"Ut V ]"��� V+XZM�w�z3d�L,d~}S�,W�Y,[�z \&s _ V�$� ^ ��� W�� T � u X u M��+z s�tZ�+� T ] W�������

< ��� > ���-�E� d T ��r aY�[�X&�)� ] W  �¡AX�d ��¢�£�¤S¥ T 2
√

mf
d¦�§ V t L a r��¨��W

mf
]�v X�M�w T�© t VZª �« _E¬  ��$r u X ­ � u M���®�o p L a �S�E¯�W

mfz
100

X¨d�°,W$�$� ]
20
d s j±W u M��&XZY+[�z

20 ²,³ X u ]�´ VO�µ�¶L � d T s L a

6 ·¹¸ º¼» 7¾½À¿-Á¹Â¹Ã6Ä
ÅCÆlÇ&È�É

7 Ê�Ë X 360 Ì f ���±Í+Î T u N PEQR�Ï�Ð � e�Ñ �Er a =Z> ?�@ABµD)F X��~� threshold]
0.65

W~ÒÓj�X�M���Ô @ Q D �,Õ j Ë3Ö L����
thresholdr

]
0.80

T�× ¦ �)r a � � ] W u Ô @ QD z&Ø H rÙj±W)� � z&Ø � u N P�Q�R z`Ú�Û u NP"Q�R�T s � s�t d t ��ÜSÝ o × ¦ �Zr � X,o pL a�Þ H V�W u N P)QSR ] Ü+ß�¥ T ] ¯à�á¯à��o¨W

â
1:
e�Ñ �"r u N P�Q�R X��

(*
]+v X u z�M�wX+ã�ä&X u o p L � d �"å ��a )M,w u M��

æ � 1
� u ç ��� : <

®&è
> é , êSëíìî u

* ï , ð , ñ�ò ,
� X

, ócô , õ�ö÷ u çø�+ù
: ú , ûOì , <

®�è
> ðæ � 2

� u m�ü
, ýSþ , ÿ ] z�° , ���î u

* � j ,
b������ _

, �
	 , �
�
� � �

���
1

� u ç ��� : ����þ , ��� , ��þ�ìî u
* ß , ��� ,

Ç�È
, �
� , � Ð���

2
� u ç ��� : < ��� > ìî u �

, < � f >,
���

,  �!÷ u
*

Ç�È
, ß , ß�" , #
$ Ð���

3
� u ç ��� : < ��� > ìî u

* �
� � �r�� �

1
� u ç ��� : % , &
' , (�'`ì , )�*î u

*
� g

, + � ,
}A�

, ,.- , *0/T"U t V *0/ , < � f >, 132 , 465r�� �
2

� u ç ��� : &
'�7 , 8 � , 9
:Oìî u
*

ç ��� : ;Oì , <.= , < , >�?
� � �

é
@ 1
� u FBADC

, 8FE�G , H�ôJIK u
*

ç ��� : L � , �.M , N � ì
é
@ 2

� u
*

� X
, O QQP ? , R�S , T�U
V

é
@ 3
� u

* < � f >

� � z�W¨dX�QY�Ú�Û u N P�Q&R � ª �QZ q&d § r �X T s�H V t L a u N P)Q�R XZ� � â 1
T å ��a �XZâ�o ] W

< ��� >
W

<
��ù

>
X�� ����� � � U uM�� � ç ���¨ì W ç ��ù ì d t � � �Z��� o&q�d § Vâ å ��V t L a

52,000 [ X"M,w T"U t V u N P$Q&R z e,Ñ]\ � WM+w p r3j±X�^
_ u N P$Q�R ® ]
1.3 [ W u N P QR p rCjµX u X.^�_�® ]

1.9 [ W u p rCj�X�^
_
`s j u M��+® ]
6.0 [ o p H r a q"rAW =�>�?�@�BDZF Tba H V"M�� u N P�Q&R ® ] M���Ô @ Q D ®&X

38%
T s&H r ae�Ñ ��r u N P)QSR)Ï�Ð ��c LSdZW
d é
@fe W
dhgi e d t�H rkj�l + m ¦ l�X u N P$QSR � �
n o�°V t L a q�r�Wkd r�� � e Xod T"U t V e X a � T Wp � Ï X u T�U t V � ��n o�°"V t L a

7



7
�������

K3� �Ar u N P$Q�R$Ï+Ð X�� ¥ s
	�� ]�
 � t Xo�W v � � M t r u g�h �
� �$V 	�� � L a Å¶Æ ÇÈ X ��� 100
f ��� ? I�� A I dZ� 2

W � � T m��V u g,h � G�H r a u g�h�] [2]
X ,���� M t r au g�h I�J&X 	�� ] W�� / d���� ����� l�X u �
�� _ ��! oS°�LE�QY � ��o G � a u g�h X 	�� � â

2
W g,h I+J�XZ� ��" T å � 3

a
(1) 1 ��#�$ ] %'&)( * Æ W,+.-0/ G X214365.7X6809 �;:0< � L,r § W>= *0*@? ÊBA@CEDFHG oI+J-K/ G4L3G z 2 M6N�O V,V t L

2 P�Q�R�S�T X %�UV( W jYX-� � 3
��§ L

3 ,.-�� ZV[ ( ⇒ \�]_^a` 1
F § r a

(2) T 7cbedefhg n Xh= U d-� V:W�ikj
1 l�m \ �¨VA��q H r n�oqpsr T aL

1 t b�u�vxw+[&X %'&)( 2 y;z � %�U{(
2 | N L>}x} a

(3) � �Ù��X 1 9
: ] Z UV( ⇒ &_&EW>~�� ¥��������Ö T _�_ W�q"r���� ¥>� w���zx� t W�d t � P� z
1
p L a

(4) � â.� *A���)� XK�2����d��,V
1 ×�� ��r

1

��7 Ý���&
'�� X ZV[ ( ⇒ &�( d���� ,k-;�6�Qed�� ��� Ö W���7�� t,� � ���x  Q ô � L$X$z¡ t a
â

2
T+© t V�W u g�h X�¢&[ � N L�r § T y�j

��Ö X�i j � ^ t V�}A�ALSd�W>� / z 89%
W,�x�

����� l�z 73%
d t � � s j a t ¢�[�o u X �;!z�o�°ZV t L � d�z6£+��L a i�j�X � ° sY¤0¥ ] Wd§¦ ��¨ �&Lª©�« e X a � s � X,x y�W0d 9.: ] ¦`dt � P � z p L e d t�H r��+� e�f o p L a � X *

/ X�m;8 ]�¬ j&X�­ / o p L a

8 ®°¯ ±³²
ß�´ f o ] WáM�wOd v X�ã�ä,X u�µ�¶ X�· ��¸ �dZ�)VSW þE¹ Q Ô ? �O�áM�� �>º�» ��W v ����X =>Z?,@�BáDZF � G �á� d Tba H V�W u N P Q&R Ï�Ð� 8�¼&¥ T e+Ñ�� L¾½ ��� ��¿��$r a K ���Ar Ï+Ð
2 ÀÂÁÄÃÆÅ�ÇVÈ¾ÉÊÇÌËªÍ)Î,Ï�ÐÒÑÔÓ�ÕÔÖÔÁÄ×�ØªÙ�Ë�Ú�Û�Ü ÛÝ ÛÂÞ
3 ßÂÁÂàÄá�â ËÒÎÂã�ä�å�æªçªè�ÍÄéêÁ�àëá�â�Ë�ìªí)ÜÂÛªî�ÞÄàá�âÔÁ�ïÔÙÔÍëÎ�ã�äðÙðñÄíÂÜÄò�ó�ôVõ,öÂÎÊ÷Òø ù,ç�ÍëÎ�ãúä åìÊíÒÜ ÛÆîúû�üÄËðÍ

⇒
Á�ïðÙÂæÂãÆÁÒÎÆ÷�ø�ùÆçÒöÂÞ

â
2:
� / W,�;� ����� lAX u g+h X 	;�

ý0þ
ÿ�� ������	�Æýþ


 ���
����� ý0þ
������ ���� ý0þ


 þ�����Æý0þ
���

80 6 – 3 16�������
47 3 14 – 8

�� t"! Í�Î$# u g+h ��%'& r�(�)+*ú� / *ú� ���
�+, u , g.- � � s j0/ t ¢21So %¼�E� dEz�o�°r a�Þ & ! *
d43��25 e76 H�ô+, u98 6;:2< Ï�Ð �= Ñ oS°"r9>�}������?5	@ ¬ j'* ��, u'8 6�:.< ÏÐ �� tA!�BDC$E"F ��%-�HG ¦$I7J 5;@

KMLONQP

[1] Michael John Collins. A new statistical parser

based on bigram lexical dependencies. In Pro-

ceedings of the 34th Annual Meeting of ACL,

pp. 184–191, 1996.

[2] S. Kurohashi and M. Nagao. A method of

case structure analysis for japanese sentences

based on examples in case frame dictionary. In

IEICE Transactions on Information and Sys-

tems, Vol. E77-D No.2, 1994.

[3] NTT R'S�T;U$VW:"XZY0[�\D]�^7_�` . aHbDc$cd.eAf
. g7hAi$j , 1997.

[4] k.lnm�oAp , qsr�tAu , v.bAw2x . y eAz [|{}�~��D�7���D���;�7�A���2���2���W�$� ]D�.����'� c��A�"���A�2� �'�$���"� . �"�A $¡.]¢¤£0¥A¦ c. $¡"^2_ ¢ 97-NL-119, pp. 69–76,

1997.

[5] §$¨$©�ª , «A¬�­ . ®$¯"°2± �D²9³$�W´Dµ·¶ «¸ a¹b7c.º � °2ºA�A» .
£0¥.¦ c. "¡ , Vol. 1,

No. 1, 1994.

[6] �"�A $¡"¼.½A¾"¿AÀ ¢"ÁAÂ$Ã [2Ä � . Å$ÆWÇ2È
aÉbAc ´ b7Ê$ËAÌ7i IPAL (Basic Verbs) Í+Î
i . 1987.

8


