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研究成果の概要（和文）：本研究の目的は日本語と英語の分析に基づき、意味情報、特に、接続詞、述語、項、
演算子束縛に関する情報を視覚化しアクセス可能にする手法を開発することであった。

本研究の重要な成果は、解析済みのコーパスデータから読み取られた意味関係を視覚的に表示するツールの開発
である。このツールによって、例えば、意味役割、照応関係などの、文中あるいは談話中に見られる多くの関係
を描くことができる。また、このツールを使うことで、コーパスのアノテーターは自身の文（あるいは談話）の
解釈がアノテーションによって適切に捉えられているか否かを確認することができるようになる。

研究成果の概要（英文）：The research aim has been to develop methods of visualising and making 
accessible semantic information from analyses of Japanese and English, notably: connective, 
predicate, argument, and operator-binding information. 

The key result of this work has been the development of a visualisation tool for semantic 
relationships derivable from parsed corpus data. This tool has the capability to present many 
relationships found internally to sentences and across discourse, e.g., providing a way to visualise
 semantic roles, and anaphoric dependencies. This aids human annotators building a parsed corpus to 
assess whether their interpretations of sentences (and discourse) have been adequately captured by 
the annotation.

研究分野： linguistics

キーワード： semantic dependencies　parsed corpus　visualisation　annotation　predicate arguments　discour
se relations

  １版

令和

研究成果の学術的意義や社会的意義
視覚化ツールは次の解析情報付きコーパスの構築で利用されている：(1) 英語（TSPC，7026ツリー，87182語，
http://www.compling.jp/ajb129/tspc.html），(2) 現代日本語（NPCMJ，30460ツリー，505319語，http:
//npcmj.ninjal.ac.jp/interfaces), (3) 上代日本語（MYS97，159ツリー，2549語，http://www.compling.
jp/mys97）。これにより，以前は不可能であった依存関係の層を視覚的に示すということが、数千の実例という
規模で可能になった。
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１．研究開始当初の背景 
 
This work began as a continuation of research into the automatic analysis of natural 
language, focusing on semantic relations in Japanese and English. The overarching aim 
has been to establish a new method of corpus construction that involves providing texts 
with enough analysis information to thereafter be able to reliably support an automatic 
calculation of derived information. Derived information includes, for example, 
establishing scope information, resolving anaphoric relations, and producing detailed 
valence patterns. Equally important, there has been the aim to apply the method with the 
actual development of substantial corpora for Japanese and English, that is, collections 
of texts, with tens of thousands of sentences, that are given analysis following the method. 
In order to make it possible to keep track of the results, a notable aim was to develop 
a new visual presentation method applicable to the representation of the logical meaning 
of sentences. In this regard, research was conducted on two tasks: displaying familiar 
“dependencies” performed in university education, and visualizing semantic analysis 
information using Flame Graphs. The latter is a technique for visualizing aggregations 
of results gathered from across many instantiations of relatable phenomena, such as 
contexts of occurrence. 
 
２．研究の目的 
 
A key research purpose was to develop methods of visualizing and making accessible 
semantic information from analyses of Japanese and English, notably: connective, 
predicate, argument, and operator-binding information. Such information enables, for 
example, the mapping out of language binding dependencies, which has proved particularly 
relevant as a method to reconstruct unpronounced argument information (zero pronouns) 
for Japanese. Another major strength of this work has been the ability it gives to extract 
valence patterns for predicates, an essential part of word meaning. 
 
The work on visualization has focused on ways to preserve descriptive content. Innovations 
include: adding coded indexing carrying ontological/sense information, and folding 
represented material around “inverse roles” to compact hierarchical structure. 
Presence of indexing can clutter visualization, but it also makes possible flipping 
between different views of content, e.g., with a dimension to capture sentence content, 
and a dimension for an overview of total discourse content. In contrast to indexing, the 
addition of inverse roles simplifies visualization thorough the normalization of 
hierarchical information. As a side effect, this created the foundation for supporting 
a method of natural language generation, that is, a way to get back to natural language 
from a semantic representation. 
 
The work on developing methods of visualizing and making accessible semantic information 
also focused on ways to embed information back into parsed data. This led to the enrichment 
of the existing corpus data with a second layer of special-purpose annotation made up 
of indexing information. This corpus semantic information can now be searched because 
of a transformation to an XML format, TIGER-XML, that includes a structure sharing 
mechanism (multi-dominance) that can be queried. 
 
３．研究の方法 
 
To carry out the corpus creation, it was necessary to continue developing a method for 
reaching semantic representations automatically from syntactic parsed representations, 
and to create a large base of already analyzed and human checked syntactic structures 
that can be transformed to semantic representations. The establishment of such a base 
formed training data for creating yet more like data. During the course of the project 
the range of data analyzed was continuously extended to more genres, including to 
historical Japanese texts. 
 
Throughout the project, the semantic component continued to be developed, especially in 
its use as a basis for visualizing dependencies. In this regard an indexing component 
was extended so as to produce the character-indexed report format of FrameNet. This 
allowed creation of browsable reports that display semantic dependencies in a very 
intuitive way. 



 
The developed visualization revealed layers of dependencies that were previously hidden. 
At the same time, the tool revealed inadequacies of analyses in the state of the corpus 
data. Throughout the project, there has been sustained investment of time and energy into 
improving the quality of what was already annotated data. Steadily the project has evolved 
through continuing cycles of improving the existing annotation, with improvements 
magnifying what is possible with the same dataset. 
 
Finally, effort was placed into publicizing the results of the project domestically and 
abroad at academic conferences. 
 
４．研究成果 
 
The key result of this project has been the development of a visualization tool for 
semantic relationships derivable from parsed corpus data. This tool has the capability 
to visually present many relationships found internally to sentences and across discourse, 
e.g., providing a way to visually explore semantic roles, and anaphoric dependencies. 
This assists human annotators building a parsed corpus to assess whether their 
interpretations of sentences in discourse contexts have been adequately captured by the 
annotation. 
 
The visualization tool has been used in the creation of annotated corpora for Contemporary 
English (TSPC; 7026 trees; 87182 words; http://www.compling.jp/ajb129/tspc.html), 
Contemporary Japanese (Keyaki Treebank; 51617 trees, 822151 words, 1489934 characters; 
http://www.compling.jp/keyaki/, and NPCMJ; 30460 trees, 505319 words; 
http://npcmj.ninjal.ac.jp/), and Old Japanese (MYS97; 159 trees; 2549 words; 
http://www.compling.jp/mys97). This has revealed layers of dependencies that were not 
easily visible before, and certainly not available on a corpus scale, with thousands of 
attestations to explore (that is, both search and see). 
 
Research results produced by this project can also now be seen in the interfaces of the 
NINJAL Parsed Corpus of Modern Japanese (NPCMJ; http://npcmj.ninjal.ac.jp/interfaces/), 
where, aside from a default tree view of the syntactic annotation, examples of the corpus 
can be seen as predicate logic formulas capturing semantic content (semantic view), as 
well as a view that embeds the calculated semantic content into the trees as indexing 
information (indexed view). 
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〔その他〕 
ホームページ等 
 
①Treebank Semantics 
http://www.compling.jp/ajb129/ts.html 
 
Treebank Semantics implements obtaining meaning representations from parsed corpora. 
 
②The Treebank Semantics Parsed Corpus (TSPC) 
http://www.compling.jp/ajb129/tspc.html 
 
This is a corpus resource for English, with annotation for 7026 trees, 87182 words. 
Highlights include: bracketed constituent structure, assignments of grammatical role and 
function, and binding information (to resolve anaphoric dependencies). The parsed data, 
and further results of analysis (e.g., derived indexing, word dependencies, generated 
semantic representations), are made accessible through a web-based interface. 
 
 



③The Keyaki Treebank Homepage 
http://www.compling.jp/keyaki/ 
 
This is a corpus resource for Japanese, with annotation for 51617 trees, 822151 words, 
1489934 characters. Highlights include: bracketed constituent structure, assignments of 
grammatical role and function, and zero elements. 
 
④The NINJAL Parsed Corpus of Modern Japanese (NPCMJ) 
http://npcmj.ninjal.ac.jp/interfaces/ 
 
This is a corpus resource for Japanese, with annotation for 30460 trees, 505319 words. 
This is a continuation and extension/refinement of the freely redistributable parts of 
the Keyaki Treebank. The parsed data, and further results of analysis (e.g., derived 
indexing, word dependencies, generated semantic representations), are made accessible 
through a web-based interface. 
 
⑤The Man'yoshu97 Parsed Corpus (MYS97) 
http://www.compling.jp/mys97/ 
 
This is a corpus resource that provides detailed parsed annotation for the first 97 poems 
of the Man’yōshū, which contains the oldest attested forms of the Japanese language, 
Old Japanese. 
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