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1 HHH111ZZZDDDì%Ǒ����·�¶ÌǑ����·A�<8Ǒ����·k�X2dê�� gACdG%�ǑdCǑ�N±n��d� Í}D�Ǒ�^iHǑdC±DCd8Z�,ebGǑ����·G^ik03 �Kv43D�X2d8ZDH�ǑdCǑ�^iGÁ$b�aÉ$b0�Ǒ�^ ikêDÀÊ�Ê�2d,A%�Zbed�
Riezler et al. (2002)℄Oepen et al. (2004)H��pC�½©úk7Y%lDadǑ�D�J¹�Âk¨ó2d,ADa� ¨��ÀÊ�Ê�G{pkÏêk.4d,ADoÊ0?�d� 6,��§õ�H�èD½G¶Ì�À�℄ê°�CBk#x08«��½Ü �kX�?�.bCd{pÏêk��2�,eW��TAlBG�J¹�ÂH�$â���6G[G$bµbedõ`$ bGX{o08ænkX�?ÓS0?�d� 0$0�½G¶Ì�À�℄ê°�CBG¶Ìõ`k�X2eI� Ì÷ACåõ°��Gæn�H�¨��~'dñ��[� �J¹�Âk�·�ǑÊ�0?{pk�+d,A%�&dAü!bed(Korhonen, 2002)�0$0C%b�,eW��¨��ÀÊ�Ê�G$â���(�Á�§Ê�) D¶Ìõ`%äF.e8�½Ü�%C$<88Z�$âD¶Ìõ`kX�d��%TAlB.e?&?�C��6,��§õ�H��Á�§Ê�(HPSGDI>(Ǒ�)A�1%D ¶Ìõ`(ö�DI>(½x��)%äF.e8 ���¨�(Bond et al., 2007)kX� ?��½õ`9*�C(�¶Ìõ`kX�8¨��ÀÊ�Ê�G�J¹�Âk{o0� ¨��ÀÊ�Ê�D#*d¶Ìõ`G4ËnkíG2d�W8�©ú°��GX�¨�CB�¶ÌǑ�k�C��Ò�½Ǒ��H� X�G^�^℄Éoj�CBGõ`H¤�DËiA��d,A%h$< ?�d(Ikehara et al.,

1997)� 6,��T5G^�^ö�AGM=1+k�¥ADA� ^�^℄Éoj�Gõ`k�J¹�ÂDp�.4?�6ebGõ`G4ËnkíG2d�6G^i��½õ`GXk�X08ñ�G¹�Â(55.3%)a�¶Ìõ`℄^ �^õ`k�éDX�8¹�ÂGj%{p%��(62.9%)ákñ2�
2 ���������¨̈̈���§õ�H��½õ`A¶Ìõ`G£jkè=ñ§½G���¨�(Bond et al., 2007)kX�?��k�C���

��¨�H�ö�(Lexeed)G#x%�È%��&%DM2d�Á�§Ê��#aL� �Ê�§Ê�$bìo.ed�W8�,Gö�DH�½x³D ñ§½���À���dñ§½½ödB(Ikehara et al., 1997)G¶Ì -n%äF.e?�d�½ödBH�2,710G¶Ì-n$bC��.0$b11§÷W �G§÷D�*be?�d� A 1D�#�Z08LexeedG�Ê�ÁGÈkñ2�,�08��½�¶Ìõ`k£jè=��¨�H�;D� �½�H�Penn treebankD¶Ì��käF08
OntoNotes (Hovy et al., 2006)CB%�d�
2.1 ���½½½õõõ`̀̀��Á�§Ê�H�Jacy (Siegel and Bender, 2002)kX�?Ǒ�.e?�d� JacyH� �½Ǒ�A¶ÌǑ�%Ò�D1å08Ǒ�%a� C�0ö�¥üì!%l(HPSG:
Head-driven Phrase Structure Grammar) (Pollard and Sag,
1994)DI>�8%l��d�þU31G#x%(A 1)GǑ�^iG�:� v0�¨w�kA 2Dñ2�,,��åYGQåH½ x��kñ0?�d� Ǒ�ÆQH4ÆQ�d%����¨��H� v0�Ǒ�^ik03�Éo0?�d�W8�¶ÌǑ�G^ik#�Cì!A¶Ìõ`D Kv08[G%A 3��d� A 3GE#%0ACdy��å#G[ ]G��H1+2dç×üAÀ°Â�( )G� �HÁáâG{Ê������d� ,ebDH�y½-�ì!℄/Øì!CBGõ`%7Wed� W8�< >H�ó´%ÁG%å±kñ0?�d� È!I�densha n 1H�%ÁG0$b2G±�2Ch:5\�6DM =2d�
proposition_m(h1)<0:12>[MARG unknown(e2)]
unknown(e2)<0:12>[ARG _hito_n(x5)]
densha_n_1(x7)<0:2>
_jidousha_n(x12)<3:6>
_ya_p_conj(x13)<0:3>[L-INDEX _densha_n_1(x7),

R-INDEX _jidousha_n(x12)]
_unten_s(e23)<7:9>[ARG1 _hito_n(x5),

ARG2 _ya_p_conj(x13)]
proposition_m(h2)<0:12>[MARG _unten_s(e23)]A 3:þU31G#x%:#�Z08ì!A¶Ìõ`
2.2 ¶¶¶ÌÌÌõõõ`̀̀��Ê�§Ê��H���Á�§Ê�GMâ%(#x%�È%�µd ��¨�CB)A�1%DM0� Á½%ö
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A 1: LexeedGÈ:þU31Gõ`GÍ�
frag-np

rel-cl-sbj-gap

hd-complement noun-le

hd-complement v-light

hd-complement

hd-complement case-p-acc-le

noun-le conj-le noun-le vn-trans-le v-light-le\� ℄ �¥� k þU 2d 0A 2:þU31G#x%:¨w�¥� DäF.e8À°ÂH�½G½ö�{®#aL�CX.e8%l$Gú9½��d��LexeedGBG½xD�8d$k��ä*0?�d� È!I�þU31G#x%�H�5þU6HÓ4½xÁ�Í��G½x(þU1)�=W� 5d&CX��í�CBk�℄=¥$2,A�6A��½x���ä*.e?�d�W8�þU1H�Lexeed�½ödBG¶Ì-n〈2003:ÿÿÿkkk〉DÁÊ�.e?�d�
3 ¨̈̈������ÀÀÀÊÊÊ���ÊÊÊ���Ǒ�ÆQG�:�T[a�Ǒ�^ikÉo2d8ZG¹�Âk ì¶2d�TQADH�Ǒ�ÆQDM0�É�DadÀÊ�Ê�k�C�8�� 6G8Z§õ�H�T�C�½A�¶ÌAænk#x0� 6ebGænGËik��JAX�ÓSDa<?rß2d�
3.1 ���½½½ææænnnW3�HPSGG¨w�(A 2)$b�½ænk{o2d� {ojlH��½G�Á�§Ê���dRedwoodskMâD
Toutanova et al. (2005)%X�8ænA�T�� ��.1G¨w�G���$b{dæn(«Y�SYN-1)�©ãGõ`k�`08æn(SYN-GP)�½ö�{®Gn-gramsGæn(SYN-ALL)k�X2d� §õG���H���AD®$<8unigram, bigramkX�?�d�
3.2 ¶¶¶ÌÌÌææælllA 3Ga�Cì!A¶Ìõ`kX�? ¶Ìælk{o2d�W 3 � y � A 6 G � G ç � 4 $ b �Toutanova
et al. (2005)A�TD�¶Ìæn(SEM-BS)k{o2d(Ì1)�,ekI§G ¶ÌænA2d� ,,��A 3D H � unten s H �ARG1 hito n 1�ARG2
”( densha n 1) ya p conj ( jidousha n 1)”A ��2=G�kAdA��õ`%7Wed� ,ebGõ`k2R?[=æn(# 20)� y½AÁ�Gç�4DO�08æ

# sample features
20 〈0 unten s ARG1 hito n 1 ARG2 ya p conj〉
20 〈0 ya p conj LIDX densha n 1 RIDX jidousha n 1〉
21 〈1 unten s ARG1 hito n 1〉
21 〈1 unten s ARG2 jidousha n 1〉
21 〈1 ya p conj LIDX densha n 1〉
21 〈1 ya p conj RIDX jidousha n 1〉
22 〈2 unten s hito n 1 jidousha n 1〉
23 〈3 unten s hito n 1〉
23 〈3 unten s jidousha n 1〉Ì 1:¶ÌænGÈ(SEM-BS): A 3$b{o

1Ø�G��H�ænk{ojlDa<?ý92d8ZDäF08[G��d�n(# 21)�ARG1CBGænk1£�8 æn(# 22,23)k{o2d�êD���Ê�§Ê���Á½DäF.e?�d½xkX�?�SEM-BS G×M½k�½x(SEM-

WS)�#aL�Á½xDäF.e8¶Ì-nD±&�!d(SEM-Class)�È!I�\�1( densha n 1)A�¥�1( jidousha n 1)G¶Ì-nH�£j〈988:ííí���(§§§KKK(½½½¥¥¥(���jjj)))〉�þU1( unten s)G¶Ì-nH〈2003:ÿÿÿkkk〉�04( hito n 1)G¶Ì-nH〈4:000〉��d�,ebkX�?�Ì 1G×M½G��k¶Ì-nD±&�!8æn(SEM-Class)GÍ�k�Ì 2Dñ2�,,���G×M½GX¶Ì-n�±&�!dñ�(#40,41-0)A�2R?G×M½k±&�!dñ�G£jGæn(#40,41-
1)k{o0?�d�½xõ`kX�dñ��ænDH�½°��a[áfCõ`%7We�¶Ì-nkX�dñ�DH�½k2,700G¶Ì�À���·�ǑÊ�2d,ADCd�èD�§õ�H�Á¶Ì-nkÍ#G�°Â«êGê¶Ì-nQA±&�!d,A��.bCd�·�ǑÊ�kH$d(SEM-L) �§õ�H��°Â2$b5W����08�¶Ì-nH��°Â2Gñ�9�



# sample features
40 〈0 unten s ARG1 C4 ARG2 C988〉
40 〈1 C2003 ARG1 C4 ARG2 C988〉
40 〈1 C2003 ARG1 C4 ARG2 C988〉
40 〈0 ya p conj LIDX C988 RIDX C988〉
41 〈0 unten s ARG1 C4〉
41 〈0 unten s ARG2 C988〉
41 〈1 C2003 ARG1 C4〉
41 〈1 C2003 ARG2 C988〉Ì 2:¶ÌænGÈ(SEM-Class): ¶Ì-nk�XÀ���°Â3Gñ�30�À���°Â4Gñ�136�À���°Â5Gñ�392�À�D_�.ed�È!I��°Â3Gñ��〈988:ííí���(§§§KKK(½½½¥¥¥(���jjj)))〉Gê���ÁH〈706:ÞÞÞyyy���〉, 〈2003:ÿÿÿkkk〉H〈1236:000///ããã¥¥¥〉��〈4:000〉H[A[A�°Â3CG�$hbC��T¶D�ñ§½½ödBG^�^ö�1Gñ§½#Gõ`kX�?ænk{o2d(SP)�JacyDH�Éoj�℄Éo�ÔGõ`HçX-We?�C�%�^�^ö�k�X2d,A��Éoj�Gõ`kp��&d�,G^�^ö�H�¥×℄4M×GÉoj�℄Y�¥Zì!k7l��d�A 4D5þU2d6G#�Z08�Ê�Ákñ2�,,��N1,N2�H0Å℄�AÅkÌ2>W��d�W8�〈 〉�ñ08GHÅGÉoj����½ödBG¶Ì-nGÁ���F!bed�,G^�^ö�DH�18,512�Ê�Á�10,1468ÅG¥×�2,618�Ê�Á�1,7238ÅG4M×Gõ`%g�.e?�d�� N1 〈4:000〉 ”%”� N2 〈986:ííí���〉 ”k”� þU2dA 4:5þU2d6G^�^ö��Ê�Á(ID:300513)^�^ö�Gõ`k�X2d8Z�ì!A¶Ìæn(A 3)$bÅw�&dy½-�ì!A�y½GÍ²2d^�^ö��Ê�ÁGÉoj�AGÍ²pkJ�2d�,GÍ²pG��(High/Med/Low/Zero)CB$bænk{o2d�

4 ÍÍÍ^̂̂AAA^̂̂iiiÁæn³D�J¹�Âk{o0�ÁænG4ËnkÍ^2d�«Y�SYN-1, SYN-GP, SYN-ALLkX�8�J¹�Âk�½¹�Â�SEM-?, SPkX�8�J¹�Âk¶Ì¹�ÂA�O�,,��Í^��DH����¨�G�:#x%kX�8���Á�§Ê�H�w´.e8Ǒ�ÆQ$b�{Ý�%vǑkÉo0?{o0?�d�6,��{Ý�%Éo08Ǒ�^ikvÈ�Éo0C$<8^ikøÈA0?�ÓS���k{o2d�,G8Z�v0�Ǒ�^i0$w´.eC$<8ñ�HÓS���A0?�X�&C��W8��WGvǑk0?�d�� � � H � # x % G Ó � � � k � $ â � ��(30,345%)A������(2,790%)D�*�$â��
1Fujita and Bond (2004)Da�Þ.e8^�^ö�k�X�
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A 5:ÓSß¿(SEM-ALL)�GÍ�(Train-sub)kD¨��D�X0?�d�,ebG%G,æò.H�9.4�½/%�,æǑ�ÆQWH101.0/%��d�ÓSHH�MW¿4¹�ÂDI>(maximum entropy

/ minimum divergence(MEMD) k�X08��KADH�Toolkit for Advanced Discriminative Modeling
(TADM:2 Malouf, 2002)kX�8�
4.1 ^̂̂iiiÌ 3DÁænkX�?ÓS08^ikñ2�{pH�%ÓK%v0�$B�$�Í^0?�d�=W�1DÀÊ�.e8Ǒ�^i%���¨�GvǑA	ÓDÍ²08ñ�GX�vǑA0?�d�,eH����%v0(?[ÓK%v0(C�AvǑDCbC�8Z��0�Í^jlA�!d�Ì 3a�T[��C�½¹�Â(SYN-1)H�T[��C¶Ì¹�Â(SEM-BS)a{p%a���½¹�ÂD©ãGõ`k�`08(SYN-GP), n-grams���k�`08ñ�(SYN-ALL)�^iHSYN-1a�®.e?�d�¶ÌænGj�H�SEM-BSkI§D�;G¶Ìænk�`2d4���k�C<?�d�+SEM-WS�H�,�Y%<?�d%�,eH����%�¨��DC<88ZAÂhed�+SEM-Class�H�,�Gê¿%|bed�0$0¸D4ËCænH�ê¶Ì-n(+SEM-L)A�^�^õ`(+SP)���,ebkX�8^i�H��½ænA�1pG{pkw2á%�&8�ê¶Ì-n�H�§÷G�.H2-5W���0?�d%�ËiD�WF%|beC$<8�W8�¶Ìænk2R?ç�4d(SEM-

ALL:ê¶Ì-nH�°Â3k�X)A�.bD^i%�®.e8�T¶D��½æn(SYN-ALL)A¶Ìæn(SEM-

ALL)kÍ�D�X2dA�T[a�^i%µbe8�W8�A 5D�SEM-ALLGÓSß¿kñ2�ÓSß¿H�W9ê¿k0*?�dG��È%℄µd��¨�CBk$â���D�`2d,A��.bD^ik�®�&dAü!bed�
5 {{{���
Xiong et al. (2005)[�¶Ìõ`kX�?¨��ÀÊ�Ê�k�C<?�d%�^iG�®Hh3$9<8�,,�³he8ænH�y�A6G�G/G	1DI>(ænA�y�A6G�GHowNetk�X0?Èµ08ê½DI>(æn9<8�0$0C%b��bH½G÷�Gê

2http://tadm.sourceforge.net



æn�{® Train-sub (4,984%) Ó$â���(30,345%){p(%) ænW {p(%) ænW
SYN-1 52.8 3,502
SYN-GP 55.2 115,771
SYN-ALL 55.3 133,140
SEM-BS 49.3 250,213 57.3 1,188,593
+SEM-WS 49.1 342,767 56.2 1,903,790
+SEM-Class 50.9 491,466 57.5 2,017,766
+SEM-L2 52.8 189,501 60.3 808,320
+SEM-L3 52.7 209,728 59.8 875,809
+SEM-L4 53.0 242,886 59.9 999,680
+SEM-L5 52.2 303,178 60.4 1,239,808
+SP 52.2 166,320 59.1 1,218,111
+SEM-ALL 55.2 512,110 62.7 3,384,318
SYN-SEM 62.1 878,885
Baseline 20.3 randomÌ 3:¨��ÀÊ�Ê�G^i½k�X0?#�èD�°ÂkKv0?Í}Zk�C<8��H�C<?�C��

Toutanova et al. (2005)ABaldridge and Osborne. (2007)Dad�½GHPSGG�Á�§Ê�DM2d¨��ÀÊ�Ê�G©�ACw��H�I§G¶Ìæn(§õGSEM-
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