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Noun Phrase Coreference Resolution in Japanese
Based on Most Likely Antecedent Candidates

Ryvu IipA,+ KENTARO INULT YUJI MATSUMOTOf
and SATOSHI SEKINE't

We propose a new approach to coreference resolution in Japanese. In conventional ap-
proaches, noun phrases are classified as definite or not by referring only to information in
the local context, and these approaches might not be able to reject non-anaphoric entities be-
cause the instances of the non-anaphoric entities and antecedent candidates are not extracted.
Furthermore, resolving coreferential relations in Japanese is more difficult than in English be-
cause of the absence of articles. This paper proposes a model to resolve the classification
problem of whether a candidate is truly an anaphor or not by referring to information from a
much larger context. This model has an advantage of being able to reduce negative training
instances by using the most likely antecedent candidate selected for a given non-anaphoric
entity. Application of the proposed model to noun phrase coreference resolution showed that
the model outperformed earlier machine learning-based models.
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Fig.1 The referential property of NP introduced by
Murata, et al.
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Fig.2 Soon’s (Ng’s) model.
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Table 1 Feature set used in Soon’s experiments.

ooooo ooo od
Lexical SOON_STR 000000000 NP; O NP; 00000000 COOOOO0O IO
Grammatical PRONOUN_1 NP, 0000000 YOODOOOO NO

PRONOUN_2 NP; 0000000 YOOOOOO NO

DEFINITE-2 NP; O “he” 00DDOO000 YOOOOOO NO

DEMONSTRATIVE_2

NP; O “this”0 “that”0 “these”0 “those” 0000000 YOOOOOO NO
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NP; 0 NP; 000000D0D0DD COO0O0OO0O0DDD IODNPOOODODDODOO
00ooooo NADO
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NP; 0 NP; 0000000000 COOOO0OO0OOODD IODNPOOODODDODOO
0000000 NAO
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NP; 0 NP; 0000000000 COO0DO0O0O000000O0 NAODOOOOO 10
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NP; 0 NP; 000 WordNet 00 0000000O0O0ODO COODDOOOO0O IO
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Table 2 Comparison between Soon’s method and the proposed method.
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Fig.4 Extracting training examples.
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Table 3 The feature set used in our experiments.
ooooo ooo oo
Lexical Br_ComBsx ANP-NP, DO00O00D0OO0OOODOOOOODOODOOOO
Dou_MATCH ANPO “0”00000D0¢“C0” 00000000 NP, 0000O0ODOOOO YO
goooo NO
FIRST_PERSON_MATCH ANPONP; 00000000 DO0ODOOODOOODOOODOOOODOOOOODO
gooooo
CoOMP_MATCH ANPONP, 000000000D00O0OODODODOO
LAasT_-MATCH ANPO NP, 0000O0000O0DOO0ODOOOODOODOODO
FIRST-MATCH ANPO NP, 000000000O0O0DOOOODOUODOODO
PART_MATCH ANPO NP, 00000000000D0O0OOODOOOOO
LAST_REVERSE_MATCH NP; 0 ANPOOOOOODOODOODDOODOODOOOODO
FIRST_REVERSE_MATCH NP, 0 ANPOOOOOOUOOOOODOODOODOUODOOD
STRING-MATCH NP, 00000000 ANPOOOOUOODOODDOOOODOODOOOOO
HEAD_MATCH NP; 0 ANPOOOOOODOO“0O0”0«“0” 0000000O0ODOOOOOOOO
g0o0o0ooooooooo
Grammatical | Pos “O0-0000’0“0c0-0000” 0000 NP,OANPOOOOD
DEFINITE NP;,OANPOOOODOOOO“OO0”0“0O”0D“000” 000000000 YO
goooo NOD
DEMONSTRATIVE NP,0ANPOOOOODOOOOODOOOO“COYOD“0O”0D“0or»0“0OOn”
000000000 YOOoooo NO
PARTICLE “ro“oro«0” 0000 NP,OANPOOOOOODO
Dou NP,0ANPOOUOO “0” 000000 YOOOOOO NO
DEP_PAST*x* NP,JANPOOUOOUOOOD “07”00000000000 YOOOOOD NO
DEP_PRED*x* NP;,OANPOOOODOOOOD “07’0000000000000 YODOOOOO NO
Semantic NE NP,OANPOO OO O0O0OOOOPERSOND ORGANIZATION LOCATIONO ARTI-
rFACcTO DATED TiMED MoNEYO PERCENT 0000 N/AO
EDR_HUMAN NP,O0ANPOO EDRO0OOCOOCOO “0070¢“00000” 000000000
000 YOOOODOO NO
EDR_PSEDOU_ORG NP,0ANPOO EDROOOUOCOOD “000000000D0OO0OOODOOO”
000000000000 YOooooo NO
PRONOUN_TYPE NP;,OANPOOOODOOODODOOOODODOOO 3000000000e.g. “07”
- PERSON, “00” - LOCATION, “00” - OTHERSO
SEM_COMBx* ANPO NP, 000000000000D0O0O0OO0ODOOOODOOOOOOOO
SEM_MATCH3 % ANPO NP, 0D00O0O0O0O0OO0OOOOOOOOODOODOODOODOOOOOODOO
0YOOooooo NO
DEP_NEx*x* NP,OANPOOOOO “Named Entity 00” 000000 YOOOOOO NO
DEP_NO** NP;OANPOOOOO “NP; 0” 000000 YODOODDO NO
Positional SENTNUM_ANP NP, 0 ANPOOOOOOO
SENTNUM_NPS#** NP, 0O NP, 0OOOOOO
DEP_MAIN NP,JANPOOODOOOODOODDOOD YOOOOOO NO
BEGINNING NP,OANPOOOOOODOODO YOOOOOO NO
END NP,JANPOOUOOOOODOO YOUOOOO NO
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Table 4 Result of resolving NP coreference.
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Table 6 Error distribution in the antecedent detection.
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Table 7 Error distribution in the anaphor identification.
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Fig.8 The relation between coreference and anaphora
using the concepts of IRA and ISA.
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