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Abstract
This article presents a word-sense annotation for the Corpus of Historical Japanese: a mashed-up Japanese lexicon based on the
‘Word List by Semantic Principles’ (WLSP). The WLSP is a large-scale Japanese thesaurus that includes 98,241 entries with
syntactic and hierarchical semantic categories. The historical WLSP is also compiled for the words in ancient Japanese. We
utilized a morpheme-word sense alignment table to extract all possible word sense candidates for each word appearing in the
target corpus. Then, we manually disambiguated the word senses for 647,751 words in the texts from the 10th century to 1910.
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1. Introduction

The ‘Corpus of Historical Japanese’ (CHJ) (NINJAL
Japan, 20272) is a large-scale diachronic corpus based
on the texts from the late 7th century to the early 20th
century, which is a word-segmented and morphologi-
cal information (POS) annotated corpus. The “Word
List by Semantic Principles’ (WLSP) (NINJAL, Japan]
2004) is a large-scale Japanese thesaurus that includes
98,214 entries with syntactic and hiearchical semantic
categories. The historical version of Word List by Se-
mantic Principles (Nihon Koten Taisho Bunrui Goihyo,
hWLSP) (Miyajima et al., 2014) is a thesaurus based
on the old word senses of the vocabulary. These two
language resources are compiled of the contemporary
and historical words in the same word sense hierarchy.

This paper presents annotation of the
WLSP/hWLSP sense labels for the Corpus of
Historical Japanese. Annotating word senses (syntac-
tic and semantic categories) for the historical corpus
enables us to explore the historical changes in words.
The distribution of syntactic and semantic categories
shows the changes in writing styles and the difference
in semantic contents. The word sense labels can also
be used as the semantic index to search the texts.
Furthermore, the word sense labels help the novice to
read classical literature.

We present the annotation procedure and basic statis-
tics. Section 2 presents the used language resources
of WLSP and CHJ. Section 3 presents the annotation
procedure with the goal. Section 4 presents the basic
statistics of the label distributions. Section 5 is conclu-
sions and our current issues.
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2. Prerequisites

2.1. Word List by Semantic Principles

Word List by Semantic Principles (WLSP)? is one of
the major thesauri for contemporary Japanese. The first
version of the WLSP was released in 1964 by Koku-
ritsu Kokugo Kenkyusho, and a newer, expanded ver-
sion was published in 2004 (NINJAL, Japan, 2004).
Its comma-separated values (CSV) file of the expanded
version can be used for research purposes.?

The data include more than 90,000 words with four
syntactic categories (nominal words, verbal words,
modifier words, and others) and several hierarchical se-
mantic levels. The categories are indicated with one in-
teger digit to the left of a radix point and four fractional
digits to the right of the radix point. Table 0 shows
an example of the word ‘WE4E (Last Year)’, which is
assigned a value of 1.1642. Here, the first ‘1. &
presents the syntactic part Class, which is referred to as
the ‘Nominal Word’, while ‘1642’ presents the hierar-
chical semantic part, as follows: the first digit Division,
*.1 Bif%’, refers to the top-level semantic category ‘Re-
lation’; the two digits Section ‘.16 R[]’ refer to the
second-level semantic category ‘Time’; and the four
digits Article *.1642 i# 25’ refer to the finest-grained
semantic category ‘Past Time’. These five digits are
therefore referred to as the Article number. The syn-
tactic categories are 1. & Nominal Word, 2. Fi Ver-
bal Word, 3. # Modifier Word, and 4. ftf Other (e.g.,
Conjunction, Interjection, Greeting). The semantic cat-
egories are .1 B4f% Relation, .2 F{& Subject, .3 JEH)
Action, .4 EPEY) Product, and 5. H#A Nature. Though
the thesaurus defines word senses for content words,
the word senses for functional words and symbols are
not defined in the WLSP. Furthermore, proper nouns

lhttps ://clrd.ninjal.ac.jp/goihyo.html
2200,000 yen (+ tax) for commercial use.


https://clrd.ninjal.ac.jp/goihyo.html

Table 1: Example Entry from the “Word List by Semantic Principles’

TWEFE] ‘Last Year’: 1.1642
Syntactic Category Semantic Category
Top Level | Second Level | Finest Level
Class Division Section Article
23 B f% IRe FEES
Nominal Word Relation Time Past Time
1. 1 .16 1642

are not defined in the WLSP. Therefore, the functional
words and proper nouns tend to be out-of-vocabulary.
The historical version of WLSP defines the same word
sense hierarchy as the contemporary version of WLSP
for the ancient literature in Japan. Whereas the con-
temporary version of the article number is with a pe-
riod (e.g., 1.1642), the historical version of the article
number is without a period like (e.g., 11642).

2.2. Corpus of Historical Japanese

Corpus of Historical Japanese (CHJ) is a diachronic
corpus from the Nara period to the Meiji and Taisho
eras. This corpus enables advanced concordance search
by annotating morpheme information to the sentences.
It can be used online through the search system ‘Chu-
nagon’® free of charge.

We annotated WLSP/hWLSP word sense labels (Arti-
cle numbers) for the subset of CHJ. Table [ shows the
annotation target samples. Samples are the identifier
for the literature in CHJ. Descriptions are the title in
Japanese and their (literal) English translation. Year is
the year of the establishment of the literature. Words
are the word count in the annotated samples®. At the
moment, we annotated 647,751 words from 11 sam-
ples.

3. Annotation Procedures
3.1. Goal

We show the goal of the large-scale word sense an-
notation procedure. Table B an annotation example of
Taketori Monogatari. The pSample and pStart columns
are the offset information in the CHJ. The corpus is
word segmented and morphological information anno-
tated. The table shows orthToken (surface form) and
the lemma of the original corpus. Though space in the
table did not permit us to insert the POSs for the words,
the annotator can also see the POS labels and annotate
the word sense labels in the Article Num. column. ‘%
1> (hills) is annotated the contemporary Article Num-
ber 1.5240. Class 1. is /& (Nominal Word); Divi-
sion .5 is HZX (Nature); Section .52 is KHfI (Heaven
and Earth); Article .5240 is [UEF (Hilly areas). X U
% (goes into) annotates the historical Article Number

3https ://chunagon.ninjal.ac.Jp
“The annotation of 1642 F£RH is for not whole data.

32

215328, Class 2 is i (Verbal Word); Division 1 is B
% (Relation); Section 15 is fEH (Interaction); Article
1532 is (Enter). Note that the functional words, sym-
bols, and some of the proper nouns are not annotated.

3.2. Annotation Work Flow

Firstly, in order to establish the method of the large-
scale word sense annotation on CHJ, we performed the
word sense annotation on contemporary Japanese.

The BCCWIJ and CHIJ are word segmented and POS
based on UniDic POS tagset®. We compiled the align-
ment table between WLSP and UniDic Lemma ID:
WLSP2UniDic (Kondo and Tanaka, 2020) ?. The
WLSP2UniDic can be used as the word sense assigner
with the morphological analyzer ChaMame (stand
alone version) 8. The word sense assigner annotates
all possible word sense label candidates in WLSP for
the UniDic lemmalD.

We performed the word sense annotation on the Bal-
anced Corpus of Contemporary Written Japanese (BC-
CWIJ) (Mackawa et al., 2014) with the word sense as-
signer. The annotators resolve word sense disambigua-
tion for all possible word sense label candidates. If the
word should be assigned other than the word sense la-
bel candidates, the annotators assign the most appro-
priate word sense label for the out-of-vocabulary sense.
In this process, the annotator check the WLSP lookup
tools of CradleExpressH in Section . As a result, we
annotated 347,094 words and published as BCCW]J-
WLSP (Kato et al.. 2018)™.

After finishing BCCWJ-WLSP, we performed the word
sense annotation on the CHJ. Previously, Ikegami
(Ikegami, 2017) annotated the WLSP labels for adjec-
tives of the early middle Japanese based on hWLSP. We
annotated 0900 TTHY, 0934 1%, 1212 753, 1336 fEA
samples by the same work flow of BCCWJ-WLSP. The

5As we stated previously, the Article Number of hWLSP
is without a period, whereas the one of WLSP is with a pe-
riod.

6https ://clrd.ninjal.ac.Jjp/unidic/en/

7https ://github.com/masayu—a/
WT.SP2TNiDid

8https ://Ja.osdn.net/projects/chaki/
releases/plb63Y

9https ://cradle.ninjal.ac.jp/wlsp

"%https://github.com/masayu-a/BCCWJ-WLSP
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https://github.com/masayu-a/WLSP2UniDic
https://github.com/masayu-a/WLSP2UniDic
https://ja.osdn.net/projects/chaki/
releases/p15635
https://cradle.ninjal.ac.jp/wlsp

Samples Descriptions Year Words
0900 7THY  Taketori Monogatari (lit. The Tale of the Bamboo Cutter) 10th century 12,757
0934 +:Aff  Tosa Nikki (lit. Tosa Diary) 10th century 8,208
1100 5&  Konjaku Monogatari-shu (lit. Anthology of Tales from the Past) Heian period 175,598
1212 5L Hojoki (lit. Square-jo Record) 1212 5,402
1220 A Uji Shui Monogatari (lit. Gleanings from Uji Dainagon Monogatari)  13th Century 120,705
1252+l Jikkin-sho (A Miscellany of Ten Maxims) 1252 90,177
1336 £k Tsurezuregusa (Essays in Idleness) ca. 1330 40,834
1642 [ZBH  Toraakira-bon Kyogen ? 1642 5,448
1895 KF%  Taiyo The Sun (Magazine) ® 1895 46,394
1904 /gt 1st Jinjo Shogaku Tokuhon (Textbook) ¢ 1904 45,334
1910 /M#t  2nd Jinjo Shogaku Tokuhon (Textbook) 1910 96,894
Total 647,751

*https://iss.ndl.go. p/books/R100000002-T000008304623-00

b https://viaf.org/viat/1346383/25/

¢ https://dglb0l.ninjal.ac.Jjp/ninjaldl/bunken.php?title=kokuteil

Table 2: Annotation Targets

pSamplelD pStart | orthToken lemma | Article Num. | Class Class Label Division Division Label
20-FTHZ 0900-00001 250 L L 1.5240 1 JZS 5 EES
20-FTHX 0900.00001 270 1z 1z
20-77EX 0900.00001 280 EJO) ZTL3 21532 2 A 1 R
20-FTHY 0900.00001 310 T T
20-7THZ 0900-00001 320 7 7 1.5401 1 5 HAR
20-7THZ 0900.00001 330 & %
20-FTHY 0900.00001 340 b B % 23811 2 i) 3 i5E)
20-1THX 090000001 360 ko) L)
20-7THZ 0900-00001 380 N N

Translation: While (the old man) goes into mountains and collects bamboos,

Table 3: Annotation Example of Taketori Monogatari

annotator can see the translation from ancient Japanese
to contemporary Japanese. Through the work, we com-
piled the alignment table between hWLSP and UniDic
Lemma ID: WLSP2UniDic_historical ™.

Finally, we performed large-scale word sense anno-
tation for the other samples in CHJ. The word sense
candidates are extracted from both WLSP2UniDic and
WLSP2UniDic _historical. The annotator resolved the
polysemous words using the translation.

4. Statistics
4.1. Statistics: Syntactic Categories (Class)

Table B shows the basic statistics of syntactic categories
(Class). We annotated 647,751 words in total. 353,890
words are ‘Unlabelled’, which are functional words,
symbols, and proper nouns, since article numbers of
these words are not defined in WLSP.

In order to explore the statistical biases of syntactic cat-
egories for the samples, we performed a chi-square test
for the contingency table, excluding unlabelled word™.

1 https://github.com/masayvu-a/
WLSP2UniDic historical

12We also performed a chi-square test for the data includ-
ing labelled data. The tendencies of the statistical biases on
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Table B shows the standardized residuals, which are
measures of the strength of the difference between ob-
served and expected values. The standardized residuals
are standard and normal distribution (a mean of zero
and a standard deviation of one). Therefore, when the
absolute value of the statistics is over 1.96, the data
shows the difference of the significance level 0.05.

Below, we confirm the statistical biases for syntactic
categories. Concerning nominal words 1 . {&, the sam-
ples of 0900 7THX and 1220 5*}& are small rates, and
the samples of 1895 K% and 1910 7Nt are large rates.
Concerning verbal words 2. Fi, the samples of 1895 K
[% and 1910 /Nt are small rates, and the samples of
1100 5 & and 1220 A are large rates. The rates of
nominal and verbal words are in complementary rela-
tion. Concerning modifier words 3. #H, the samples of
1252 3l and 1100 5 & are small rates, and the sam-
ple of 1336 #iEX is large rates. Concerning other words
4. ftti, the samples of 1100 5, 1220 773L, and 1252
+3l| are small rates, and the samples of 1895 K5 and

the labelled word are nearly the same. However, the result
with unlabelled data shows the tendencies of the statistical
biases of functional words.

BHowever, we should consider p-value under multiple
comparison correction.


https://iss.ndl.go.jp/books/R100000002-I000008304623-00
https://viaf.org/viaf/184683725/
https://dglb01.ninjal.ac.jp/ninjaldl/bunken.php?title=kokutei1
https://github.com/masayu-a/
WLSP2UniDic_historical

1. & 2. H 3.fH 4. {2  Unlabelled Total
0900 TTEY 2,318 2252 706 72 7409 12,757
0934 +1%& 1,710 1,272 453 45 4,728 8,208
1100 5& 40,687 29,498 8,518 1,189 95,706 175,598
1212 /5L 1,433 792 342 100 2,735 5,402
1220 R 24,214 21,336 6290 716 68,149 120,705
1252 +3I 19,808 13,039 3,974 460 52,896 90,177
1336 24 8,876 6,138 2,688 213 22,919 40,834
1642 F2AH 1,255 811 369 88 2,925 5,448
1895 KF% 13,256 6,131 3,116 853 23,038 46,394
1904 /e 10,846 5,312 2,620 794 25,762 45,334
1910 /& 28,915 12,833 6,388 1,135 47,623 96,894
Total 153,318 99,414 35464 5,665 353,800 647,751

Table 4: Basic Statistics: Syntactic Categories (Class)

L& 2. H 3. M 4
0900 f7HX  -13.05 1291 257 312
0934 &  -3.62  3.40 1.77 274
1100 5E 826 21.65 -1430 -10.59
1212 5k 1.62 453 1.20 6.87
1220 4B -30.90  36.19  -0.78 -10.40
1252 +3 396 500 -8.94 -1043
1336 fE8R  -7.27 126 1245  -7.42
1642 BB 245  -180 396 572
1895 KF%  14.61 -2552 622 19.98
1904 /Nae 9.40 2047  5.86 2242
1910 /g 3172 -40.03 670  6.65

Table 5: Chi-square Test: Syntactic Categories Excluding Unlabelled Words

1904 /Nt are large rates.
The appendix B includes the distances of syntactic cat-
egories evaluation. The figure I shows the distances
among the samples. The result shows that the neigh-
bouring sample pairs in chronological order are smaller
distances than other pairs.

4.2. Statistics: Semantic Categories
(Division)
Table B shows the basic statistics of semantic categories
(Division). The division labels of .2 T4 and .4 2 Yy
are only defiled in the class 1. 5. So, these two labels
are relatively small.
We explore the statistical biases of semantic categories
for the samples by chi-square test for the contingency
table excluding unlabelled word. Table [@ shows the
standardized residuals of chi-squared test. Concerning
.3 {%@), the samples of 1252 13/l and 1336 fES are
large rates, and the samples of 1904 /Nt and 1910 /)N
#t are small rates. We regard it as the correlation of the
rate 2. F in the syntactic category. Concerning .4 A4
Y, the samples of 1904 /gt and 1910 /)&t are large
rates, and the sample of 1895 K5 is a small rate. Con-
cerning .5 H A&, the samples of 1904 /Ngt and 1910 /]y
#t are large rates, and the samples of 1100 45#& and
1895 JKF% are small rates.
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The results of samples around 1900 (1895 KF%, 1904
/N, and 1910 /1N#t) shows that the distributions of
semantic category do not show synchronic similarities
in the same era. The difference in genres (magazines
vs. textbook) are observed in the difference in the dis-
tributions of semantic category. The appendix B in-
cludes the distances of semantic categories evaluation.
The figure B shows the distances among the samples.
The result shows that the neighbouring sample pairs in
the chronological order are not smaller distances as the
syntactic category distance.

5. Conclusions

This study presents large-scale word sense label
annotation on the Corpus of Historical Japanese.
We presented the annotation work flow and the
basic statistics of the results. The data will
publish via https://github.com/masayu—a/
CH.I=WLSP as the stand-off annotation format ™, and
also are shared for the applicant of NINJAL Joint Us-
age Projects (NINJAL language resources).

Below, we present the current issues of the CHJ-WLSP.
Word sense label granularity: Though the word sense
label design is based on WLSP/hWLSP, the granularity
of the word sense is limited. For example, the word ‘\»

“Excluding the surface form and lemma from the Table B.


https://github.com/masayu-a/CHJ-WLSP
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1B% 2FFK 37FE#E 44£FEY 5 HBHIR  Unlabelled Total
0900 TTHX 2,335 577 1,722 229 485 7,409 12,757
0934 1% 1,540 360 1,002 167 411 4,728 8,208
1100 5& 37,538 12,221 21,942 3,615 4,576 95,706 175,598
1212 J55L 1,335 255 637 147 293 2,735 5,402
1220 4R 24,924 6,726 14,857 2,661 3,388 68,149 120,705
1252 +3I 16,323 5,461 11,789 1,540 2,168 52,896 90,177
1336 fER 8,279 2,011 5,710 714 1,201 22,919 40,834
1642 F28H 1,122 389 667 113 232 2,925 5,448
1895 KF% 11,403 3324 6,888 609 1,132 23,038 46,394
1904 /N&E 8915 2960 4,107 1,363 2,227 25,762 45,334
1910 /MgE 23,521 6,426 10,881 3,025 5,418 47,623 96,894
Total 137,235 40,710 80,202 14,183 21,531 353,800 647,751

Table 6: Basic Statistics: Semantic Categories (Division)

ABFR 2FK 395 44EEY SHEHR
0900 7THL ~ -4.50  -6.55 8.13 -1.87 4.93
0934 & -2.91 -6.03 2.00 -0.08 10.21
1100 5&  1.89 13.84 1.28 -4.66 -20.33
1212 755L 3.49 -6.45 -3.97 1.66 7.29
1220 5498 3.67 -7.73 5.55 2.79 -8.55
1252 +3I  -12.08 475 20.08 -6.71 -11.99
1336 €28 -1.35  -10.51  14.20 -5.42 -3.30
1642 (2BH  -2.25 2.28 -0.97 -0.82 3.62
1895 K% 6.77 1.74 7.86 -16.49 -15.16
1904 /Nae -3.34 532 -2051 14.44 22.51
1910 /pgt  5.06 571 2845 14.91 34.26

Table 7: Chi-square Test: Semantic Categories Excluding Unlabelled Words

AL (lemma: WA LYY (extreme) is assigned the ar-
ticle number 31920 (tH-BA{R-2-F2 - Modifier-
Relation-Degree-Degree). The word can be used in
both positive and negative contexts. The polarity of the
word sense is not encoded in the WLSP article num-
ber. In order to explore more deep linguistic research,
we need to introduce more fine-grained word sense la-
bels. Contextual word embedding techniques might
introduce the more fine-grained word sense definition.
We need to perform the comparison between the vector
spaces of word embeddings and human judgement.

Word unit in Japanese: This work is based on the
word delimitation of Short Unit Word (SUD) by NIN-
JAL. The other word delimitation is Long Unit Word
(LUW) by NINJAL, which defines the base phrase (¢
fifi Bunsetsu) in Japanese. In some cases, the com-
pound word of LUW cannot be composed by their con-
stituents of SUW word senses. We annotate the LUW
word sense labels for 1100 5 and 1220 FiA sam-
ples. However, we have not organised language re-
sources.

Balanced Sampling: The word sense label annotation
for the ancient languages is quite difficult task. The
work should be done by an expert in the literature of
that era. We select the target samples when we can hire
an expert in the literature. Therefore, the sampling of
CHJ-WLSP is not balanced.

All word WSD: We still have several issues with the
manual annotation procedures. The work is very time-
consuming. Nevertheless, the constructed historical
language resource size is 647,751 words. Moreover, we
constructed 347,094 words of word sense labelled data
on the contemporary language resources. We can use
around one million word sense labelled data. It might
be enough for training all word WSD (word sense dis-
ambiguation) tools. The tools enable us to reduce the
manual annotation cost.
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7. Appendix: CredleExpress

CredleExpress is a lexicon viewer for WLSP. Figure
M shows the form. The left figure shows the query.
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Figure 1: CradleExpress

We can choose the syntactic and semantic categories.
The right figure shows the query results. By clicking a
word in the results, the viewer shows further informa-
tion about the word.

8. Appendix: Similarities of
Syntactic/Semantic Categories among
samples

Figure D and B shows the distances of syntactic and se-
mantic category distributions. The distances are eval-
uated by the R dist method with euclidean (2-norm)
of the frequency vectors of samples. The figures are
plotted by corrplot. The larger (blue) circles are longer
distanced pairs.
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Figure 2: The Distances of Syntactic Category Distri-
butions
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Figure 3: The Distances of Semantic Category Distri-
butions
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