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Abstract
This paper describes the ongoing work of
annotating semantic role information of
Japanese verbs to corpus, based on the thesaurus of predicate-argument structure we
have been developing. One of the characteristics of the annotated corpus is hierarchical semantic role information that allows us to capture the abstracted level of
similar relations of arguments as well as
the detailed level of distinguishing arguments from attributes. The annotation is
applied on Balanced Corpus of Contemporary Written Japanese (BCCWJ). In this
paper we describe the aim of this construction and annotation framework and discuss
current quality of annotated semantic role
labels.
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Introduction

Describing predicate-argument relations, i.e., semantic role labels and semantic frames of predicates are studied from the view of annotated corpora such as PropBank, FrameNet as well as linguistics (Levin, 1993; Pustejovsky, 1995; Jackendoff, 1990; Baker et al., 1998; Jackendoff,
2003). Annotated corpora are useful for natural
language processing to make applications such as
information extraction systems and question answering systems (Surdeanu et al., 2010; Banarescu
et al., 2013) in NLP.
On the other hand, widely used annotated corpora in Japanese adopted surface case markers
as describing predicate-argument relations (Iida et
al., 2007; Kawahara et al., 2007; Komachi and
Iida, 2011). Since the surface case markers are the
same as verb-by-verb annotation, a system of semantic role labels crossing verbs and their lexicon
are needed for deeper semantic NLP for Japanese
texts.
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In this context, we annotate semantic role
and case frame information to Balanced Corpus of Contemporary Written Japanese (Maekawa,
2008). The semantic role labels are defined on
Japanese verbs and adjectives in a freely accessible lexicon Japanese Predicate Thesaurus that we
have developed as a case frame as well as sense
repository1 .
In this paper first we describe our predicate thesaurus that defines hierarchical semantic role labels that consists of abstracted 31 types and the
detailed 72 types with attributes. Second we describe the annotation framework and discuss the
quality of annotated results for each level of semantic roles.

2 Predicate Thesaurus
2.1 Overview of the predicate-argument
thesaurus
The predicate thesaurus (Takeuchi et al., 2010) is
developed to construct a structural semantic frame
repository that contains an interface to syntax, i.e.,
case frames of Japanese predicates based on lexical conceptual structure (Jackendoff, 1990; Jackendoff, 2003; Kageyama, 1996).
Since the syntactic clues in Japanese are much
less than that of English to designate argument
type2 , we defined case frames for the arguments
and annotated then to example sentences to collect
sentences that correspond with their case frames.
Our lexicon has about 23000 example sentences
for about 11900 Japanese predicates (about 9100
verbs, 750 adjectives, 2050 adjectival verbs). All
example sentences are annotated with 72 types
of semantic role labels and 1084 types of frames
based on hierarchically defined on extended LCS
1

http://pth.cl.cs.okayama-u.ac.jp.
Subjects are often omitted, and case markers in Japanese
are highly ambiguous; for example, English prepositions
such as in, at, with are correspond to one case marker de in
Japanese.
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form.
Since each class is a cluster of predicates, then
the lexicon can be used as thesaurus for taking
similar predicates according to the granularity.
Let’s leave the detailed explanations of the lexicon
to previous paper (Takeuchi et al., 2010; Takeuchi
et al., 2011), we would like to focus on the semantic role labels we defined in the next section.
2.2 Semantic role labels
Semantic role labels are defined according to previous work of lexical semantics (e.g, (Kageyama,
1996; Jackendoff, 1990; Jackendoff, 2003; SGWJG, 2009) and so on). Semantic role labels consist of two levels: the first level is a main relation type between a predicate, (e.g., Agent, Theme,
Goal) and its argument; the second level designates sub-type of relation or selections restriction
of its argument.
As the description of the second level, we put
the sub-type information in parentheses. Let us
introduce an example of the verb kasu (lend).
Kare-wa
he-Nom
Agent
He lent

jitensha-wo watashi-ni kashi-ta
bicycle-ACC
me-DAT
lend-PAS
Theme
Goal(Person)
a bicycle to me.

The dative case of lend can be a person who gets
the thing lent. To express this relation type in a label, we define a semantic role Goal that indicates
an end point of change-of-state event, and the attribute Person that designates what type of argument can take; finally, we describe the semantic
role label as Goal (Person) using the combination
of the role and attribute3 .
The defined sub-types are here: Person, Location, Time, Body Part, Emotion, Material, Product, Event, Action, State, Abstraction, Degree, Object operated by person. These sub-types can be
partially combined with the first level role types.
Currently we define 31 types of the first level semantic role labels and 72 types of the second level.

3

Annotation of Semantic Role Labels to
BCCWJ

BCCWJ contains documents in various kinds
of genre, i.e., not only newspapers but also
white papers, blogs and novels in Japanese, and
then several annotation projects such as Japanese
3

This relation is expressed as Patient in conventional linguistics study (Levin and Hovav, 2005). In LCS research,
Jackendoff (90:22) describes these sub-types as ontological
categories.

FrameNet (Ohara et al., 2011) and dependency
parsing by NAIST (Asahara, 2013), case-markerbased predicate-argument and correference annotation (Komachi and Iida, 2011) are currently going on. Since all of the above annotations are done
at the core part in BCCWJ, we can compare our
tags to the other annotation results on the same
documents by annotating our semantic role labels
to the core part.
In the following sections we show that the
framework of annotation and the results of annotation quality.
3.1 Annotation issues
The aim of the annotation to BCCWJ is to expand the example sentences annotated with semantic role labels and frames because Predicate
Thesaurus currently has one or two example sentences for semantic frame. Thus we only annotate the predicates registered in the thesaurus.
Annotating semantic role labels to sentences requires previously 1) to collect example sentences
for predicates in the thesaurus, 2) to identify arguments of target predicates in sentences4 and 3)
to determine a semantic frame for a polysemous
predicate5 .
We prepared the example sentences at the step
1) before starting this annotation task, but annotating arguments (i.e., dependency analyses) of each
target predicate is to be asked to annotators. The
task of argument annotation, i.e., step 2) can be
dealt with on not character level but morpheme
level because all of the morphemes are manually
analyzed in the core part of BCCWJ.
Annotating 72 types of semantic role labels indicates that annotators have to select one correct
label from 72 types variety. This task setting
seems to be hard but most of the cases are easier task because the annotators can select 4 or 5
ambiguities from reference correctly annotated examples in Predicate Thesaurus, i.e., gold standard
corpus. Thus stable annotation can be expected.
The other issue is qualification of annotators.
Because of the limitation of the environment, we
cannot hire linguistic specialist but can only students, i.e., non-specialists, for the annotation, we
have to give enough instruction for the annotators.
4

This is because the project of constructing dependency
parsed texts in BCCWJ as mentioned above is still undergoing and not published.
5
Since this paper focuses on the semantic role annotation
task, we omit the details of this step.

In the practical work, we took three months for
training annotators and then two months for evaluating inter-annotator agreement.
3.2 Framework of annotation
The main steps of the annotation task consists of
the following three for a predicate: to select f1) arguments, f2) a semantic frame for the target predicate, and f3) a semantic roles.
To help this annotation task we construct a
browser-based annotation system (Figure 1) that
serves functions of user management, data management of example sentences annotated tags,
showing gold standard annotated examples from
Predicate Thesaurus.

!&230'&45+0'(-+662,+726-080,'9!
,+&<',-0'6,'6*'!
+662,+,'(-&'01;,02=-;'>)*26-?*+0'=&+9'0-2=-08626890@!

!""#$!

%&'()*+,'./'0+1&10!

are 12647.
Depending on their different period of employment, we make the pairs of annotators and assign
the sentences to the pairs. As described above, the
first three months are the training period, then the
last two months are used for the following evaluation of the annotators performance. The period
of evaluating data is short but the amount of annotated date is about 45% of all annotated sentences.
In the following Table 1 and Table 2 we show
that the agreement rates and kappa value of both
the detailed (i.e., 72 types) and the normal level
(i.e., 31 types) of semantic roles for each working
pair.
Table 1: Annotation results for 72 semantic role
types.
pair
A vs. B
A vs. C
A vs. D
B vs. C
C vs. D

#verb
1817
656
535
497
146

agreement
0.8190 (2764 / 3375)
0.7217 (866 / 1200)
0.7914 (831 / 1050)
0.7602 (748 / 984)
0.75 (228 / 304)

kappa
0.7951
0.6855
0.7668
0.7318
0.726
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Figure 1: Over view of the annotation system.
Suppose that the semantic frame of the Japanese
verb kau is decided as buy, the annotation system can provide the example sentences with case
frames e.g. kanojo-ha/Agent hon-wo/Theme kau
(she buys a book). Thus the system can lighten the
burden of selection from 72 candidates.
For quick annotation, we hire several annotators. Each annotator takes more than three hours
lecture of semantic roles systems. All of the annotators are paired, and thus more than one annotator
gives semantic role labels for the same sentence.
For the first stage, the target of the predicates are
limited to the verbs registered in the thesaurus.
3.3 Annotation results and discussions
This is on going research project, however we
show the current results of annotation. We hired
four annotators who are the students whose domains are in literature, biology, computer science,
and law. By the five months work, we finally obtained 7355 instances of verbs (i.e., sentences) on
784 types, and the number of annotated arguments

Table 2: Annotation results of 31 semantic role
types.
pair
agreement
kappa
A vs. B 0.8723 (2944 / 3375) 0.8454
A vs. C
0.7925 (951 / 1200) 0.7523
A vs. D
0.8267 (868 / 1050) 0.7668
B vs. C
0.7947 (782 / 984) 0.7617
C vs. D
0.7862 (239 / 304) 0.7604
In the both tables, the numerator and the denominator at the agreement column denote the number
of semantic labels are agreed for the two annotators, the number of arguments. Since argument
positions also decided by the annotators, the number of arguments denotes that the two annotators
judged the same argument position. We omitted
to show all the detailed statistics of the precisions
of recognizing arguments in each sentence, but we
show an example of the case at the pair A vs B;
the precisions of annotator A and B are 84.5%
(3375/3991) and 78.4% (3375/4306), respectively.
As for the kappa value, Table 1 shows high
kappa values i.e., more than 0.7 score at most of
the pairs. This indicates that the annotation of

72 types categories was done in successfully even
though the annotators are not the specialist of linguistics. Comparing Table 1 with Table 2, we find
that the normal level of semantic roles are annotated with higher agreement rates and kappa values than the detailed level. The results show the
high possibility that the normal level of semantic
roles may be easy to be recognized by annotators
because of the organized label design.
Currently we are making a gold standard corpus
for the annotate semantic roles; using the gold corpus we are planning to evaluate exact performance
of the non-specialist annotators work.
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Conclusions
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This paper describes an ongoing research work of
annotating semantic role labels to a Japanese balanced corpus BCCWJ. The semantic roles are 72
types, but the experimental results of annotation
task show that the kappa values are high i.e., from
0.69 to 0.80; this indicates that the detailed semantic role annotation task is promising.
In the future we make a gold standard corpus
for the annotate semantic roles, and then we will
reveal the possibilities of annotation work of deep
semantic tags by non-specialists.
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