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Tokyo Tech

Institute for Liberal Arts

Home News The research o ical Poetic Vocabulary won the best pos...

The research of Classical Poetic Vocabulary won the
best poster award of the conference of Computer

and Humanities 2017

A study on the extraction of relational pairs of 'orange’, 'plum’, and 'cherry’
flowers in poetic Japanese

W Tweet JlcE December 28, 2017

Research from Institute for Liberal Arts Professor Hilofumi Yamamoto was awarded the Best Poster Prize at the
Computers and the Humanities Symposium, organized by the Information Processing Society of Humanities and
Computer Studies, and held at the Sugimoto Campus of Osaka City University on December 9th and 10th.
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Slide of Lightning Talk

The award-winning title was "A study on the extraction of relational pairs of ‘orange’, ‘plum’, and ‘cherry’ flowers in
poetic Japanese." The research frames poetic Japanese vocabulary from the Heian period and onward in terms
of leading and supporting characters in a play, extending the traditional dictionary entry description of leading
words such as ‘orange’, ‘plum’, and ‘cherry’ flowers by showing their connection to their supporting words.

The selection of supporting words was achieved through objective algorithmic means devoid of the subjective
interference of modern Japanese knowledge. For example, the leading role of the orange ‘tachibana’ flower,
traditionally associated with summer, now inter-linked with the supporting roles of ‘mukashi’ (old), ‘ka’
(fragrance), ‘niofu’ (smell), ‘makura’ (pillow), and ‘yume’ (dream) allows an interpretation of ‘tachibana’ to be
“reminded in a nostalgic dream of the smell of an old lover”. This linked structure was found to be closely related
tothe waka “BEARFD. fEBETED. EEMFIE. BEOAOHMD. F2F 5" found in the 60th section of the
Tales of Ise.
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The method used in this research does not come from
traditional linguistic principles but is grounded in
network community analysis, where the focus is on
analyzing the community structure of connections
between people. For example, while leading cast
members Brad Pitt, Tom Cruise, and Johnny Depp

rarely star in the same movies, supporting cast

members such as Kevin Bacon (cf. Bacon Number) | \ i
take on many roles and freely co-star with them. Just Presentation by Professor Hodoscek
as there exist words that convey a strong and

impressive meaning, there are words that are less memorable but that when connected with other words convey
a potent message together. This connection was found to explain the different roles and meaning of polysemious
words—words that can mean different things in different contexts.

Through this method, Professor Yamamoto's research group is trying to develop an analysis and machine
description of ambiguity in language from the viewpoint of historical linguistics.

The research awarded was based on the JSPS Grant-in-Aid for Scientific Research (C) “Basic research on the
development of Classical Poetic Thesaurus in terms of time-space description.” This content was also presented

under the JSPS "Hirameki ¥ Tokimeki Science" program for junior high school students.

Award ceremony Ceremony speech

The researcher collaborator on this project, Dr. Bor Hodos¢ek, got a doctor of engineering degree at Tokyo
Institute of Technology and is now an Associate Professor at the Graduate School of Language and Culture,
Osaka University. The poster award is a recognition of the intuitive and effective presentation of conveying the
ambiguity of language devised by Dr. Hodos¢éek.

= Annual Conference for Computer and Humanities 2017 (in Japanese)

2 Hilofumi Yamamoto Lab

W Tweet © Institute for Liberal Arts, Tokyo Institute o
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JADH: 00000 oooooon

The field of humanities is undergoing a radical transformation in its encounter with
rapid developments in the digital domain. In response to this situation, various efforts
have been undertaken based on collaboration between the humanities and the infor-
mation technologies in Japan and foreign countries. Recently, various related activities
have been carried out under the rubric of Digital Humanities in Europe and North
America. Progress in this area in Japan however, has been hindered in a couple of ways.
For example, there have been limits to the extent of the collaboration between Japanese
digital humanities specialists and their counterparts in the West brought about by the
basic difficulties with the digitization of the characters and texts that compose Japanese
resources. In general, the results of digitization efforts in Japan in the humanities disci-
plines have not been commensurate with the huge effort and expense made heretofore.
To begin to resolve such issues, we intend to establish the Japanese Association for
Digital Humanities (JADH), which aims to form an environment where international
collaborative works are more fully realized. (13 Sep 2011) Japanese Association for

Digital Humanities Japanese Association for Digital Humanities
7.1 OSDH2011

OSDH2011: Osaka Symposium on Digital Humanities 2011

1. Hilofumi Yamamoto, TokyolInstitute of Technology
Graph Representation of the Connotations of Classical Japanese Poetic Vocabu-

lary


https://www.jadh.org/
https://www.jadh.org/
https://www.jadh.org/osdh2011

7.2 JADH2012

“Inheriting Humanities” Program PDF

1. Hilofumi Yamamoto (Tokyo Institute of Technology / University of California,
San Diego), Makiro Tanaka (National Institute of Japanese Language and Lin-
guistics) and Yasu-Hiro Kondo (Aoyama Gakuin University / National Institute
of Japanese Language and Linguistics), Design of Serial Comparison Model for
the Diachronic Corpus Study of Japanese

2. Makiro Tanaka (National Institute for Japanese Language and Linguistics) and
Hilofumi Yamamoto (Tokyo Institute of Technology), Emotive Adjectives and

Verbs of the Heian Japanese

7.3 JADH2013

3rd Symposium JADH2013: “Bridging GLAM and Humanities through Digital Hu-
manities”

The Japanese Association for Digital Humanities is pleased to announce its third
annual conference, to be held at Ritsumeikan University, Kyoto, Japan, September
19-21, 2013.

The conference will feature posters, papers and panels. We invite proposals on all
aspects of digital humanities globally, and especially encourage papers treating topics
that deal with practices that aim to go beyond borders, for example, between academic

fields, media, languages, cultures, and so on, as related to the field of digital humanities.

1. Lexical Modeling of Yamabuki (Japanese Kerria) in Classical Japanese Poetry
Hilofumi Yamamoto (Tokyo Institute of Technology / University of California,
San Diego)

This project is a lexical study of classical Japanese poetic vocabulary through
network analysis based on graph theory. The analysis is based on co-occurrence
patterns, defined as any two words appearing in a poem.

2. A Diachronic and Synchronic Investigation into the Properties of Mid-Rank
Words in Modern Japanese
Bor Hodoek (Tokyo Institute of Technology)

Hilofumi Yamamoto (Tokyo Institute of Technology / University of California,


https://www.jadh.org/jadh2012
http://www.jadh.org/JADH2012-Abstracts-Online.pdf
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.jadh.org/node/18#ec1
http://www.dh-jac.net/jadh2013/
http://www.dh-jac.net/jadh2013/
http://www.dh-jac.net/jadh2013/abstposter.html#poster
http://www.dh-jac.net/jadh2013/abstposter.html#poster
http://www.dh-jac.net/jadh2013/abstposter.html#poster

San Diego)

The present study focuses on the role of mid-rank words in modern Japanese.
Mid-rank words are defined as words having an average TF-IDF (term frequen-
cyinverse document frequency) score. Mid-rank words are often overlooked for
words with high TF-IDF scores, which act as reliable topic markers. Words with
low TF-IDF scores are in turn seen as functional words and often discarded from
analysis. Mid-rank words are thus words that do not lean heavily towards the
two extremes of topic and function, but include a mixture of both. As such, their

exact grammatical function is elusive and still relatively unknown.

7.4 JADH2014

4th Symposium JADH2014: “Bridging GLAM and Humanities through Digital Hu-
manities”

The Japanese Association for Digital Humanities is pleased to announce its fourth
annual conference, to be held at University of Tsukuba, Japan, September 19-21, 2014.

The conference will feature posters, papers and panels. We invite proposals on all
aspects of digital humanities globally, and especially encourage papers treating topics
that deal with practices that aim to go beyond borders, for example, between academic
fields, media, languages, cultures, and so on, as related to the field of digital humanities.

GLAM (Galleries, Libraries, Archives, and Museums) have played prominent roles
in the recent rapid evolution of the humanities in the digital environment. In this
decade, digital methods have been illuminating new possibilities of their relationships.
At JADH2014 we will be especially interested in hearing presentations that focus on
these methodologies and practice in GLAM, but we nonetheless welcome papers on a

broad range of DH topics.

1. A Visualization and Analysis System for Japanese Language Change: Quantify-
ing Lexical Change and Variation using the Serial Comparison Model
2. Development of an Asymptotic Word Correspondence System between Classical

Japanese Poems and their Modern Translations

7.5 JADH2015

5th Symposium JADH2015: “Encoding Cultural Resources”


http://conf2014.jadh.org/
http://conf2014.jadh.org/
https://conf2014.jadh.org/Abstracts/Session1-1
https://conf2014.jadh.org/Abstracts/Session1-1
https://conf2014.jadh.org/Abstracts/Poster6
https://conf2014.jadh.org/Abstracts/Poster6
http://conf2015.jadh.org/

The Japanese Association for Digital Humanities is holding its fifth annual conference
at the Insitute for Research in Humanities, Kyoto University, Japan, September 1-3,
2015.

7.6 JADH2016

6th Symposium JADH2016: “Digital Scholarship in History and the Humanities”
The Japanese Association for Digital Humanities is holding its sixth annual conference
at The University of Tokyo, Japan, September 12-14, 2016.

The main venue of the conference: Fukutake Learning Theater.

7.7 JADH2017

JADH2017: “Creating Data through Collaboration”
The Japanese Association for Digital Humanities is holding its seventh annual con-
ference at Doshisha University, Kyoto, Japan, September 11-12, 2017.

The main venue of the conference: Ryoshinkan (Imadegawa)

7.8 JADH2018

JADH2018: “Leveraging Open Data”

The Japanese Association for Digital Humanities is pleased to announce its eighth
annual conference, to be held at Hitotsubashi-Hall, Tokyo, Japan, September 9-11, 2018
hosted by the Center for Open Data in the Humanities jointly with the TEI conference
2018.

7.9 UCLA workshop in 2016 and 2017

UCLA Department of Asian Culture and Language invited me for the UCLA work-
shop of Computer and Humanities 2016 and 2017. I present two lectures for faculty

members, Graduate students, and one class for undergraduate students.

7.10 Posters and flyers 2011-2018


http://conf2016.jadh.org/
http://conf2017.jadh.org/
https://conf2018.jadh.org/
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Graph Representation of the Connotations of
Classical Japanese Poetic Vocabulary

Hilofumi Yamamoto, Tokyo Institute of Technology

Can we define a connotation? Targets: Tatsuta and Yoshino
Octopus N )
weird takoyaki ’
‘,;3 Spooky (fried octopus!) o S
= delicious
‘Connotation’ depends on the receiver of a message. Utamakura indicates:

1. a name of place
2. emotive notions.

Material

— HOW DIFFERENT!
The Kokinshu (ca.905)

the first anthology compiled by the order of the Emperors.

Relationship between OP and CT

Based on Schramn’s theory of communication  [source]— [encoder]— (signal)— [decoder|— [destination]

10th century
Field of experience

20th century
Field of experience (expert)

expert reader

CcT (DDDDDDDDDDDDDDD)DDD(DDDDDDDDDD)DDD
oP| ——— —— — —— Q000 — — — — — — — _

, \‘
CcT

(00D0)0000000000000(0)0(0000)00(00000n) 0 ' 3
\‘ novice reader l’
OP| — — 0000 0 DOOOOODO[O)0O0 — —00— —— — 00 \ /
\\ . 20th century /
CT298 translated by Teruhiko Komachiya (Komachiya 1982) \\li‘xeld of experience 7

(novice)  -”
Cooccurrence Patterns T

A pattern consists of any two words appearing in a text.

yuki no uchi ni haruwa ki ni keri uguisu no...

snow  of  ins \\_/spﬂ/'ing (topigy como-(past)(perfect) warbler  of

Patterns may number up to 5,000.

Co-occurrence weight

Rocchio (1971)
w(t,d) = (1+log tf(t,d)) - idf(t)

Transform this for co-occurrence patterns.

cw(ty,ta,d) = (1 +log ctf(ti,ta,d)) - A/idf (t1) - idf (t2)

document
frequency of .
co-occurrence geometric mean of
two weights

warbles (23229379 T ow>15:
norvds=ol;id=on(2)



Model of Tatsuta after pruning Model of Tatsuta (river)

(o Y]

oy flow

TatstaPNiriver (12/116,852): CT ow.>145;
Pon-dist=off; df=on(2); pruned TaisutaPN

KKS 300

because autumn is
returning crossing over
Kannabi Mountain

she offers crimson prayer
strips at Tatsuta River

KKs 994 KKS 294

as the howling winds unheard of even

keep white waves rising in the in the stories of

offing in the deep the age of the awesome gods —
of night is my lord crossing the waters of Tatsuta

Tatsuta Mountain alone stream dyed a Chinese red

Model of Yoshino (river) Model of Yoshino (mountain)

husband and wife2 ¢

[ } o [imoyararn |
relationship [moyanaty
Y

Yoshino Piver (231836.08) CT ow.

Tous135: Vodim PN Q3193608 T w135
o dit=of. d-on{2): pruned Ycaina PN i 0 Yoo

KKS 828

like the Yoshino

River cascading between
Husband and Wife peaks
obstacles forever part
lovers in this world of ours

KKS 471
so suddenly was

my heart dyed with passion for

you it leapt high as
the waves in the waters of
the swift Yoshino River

KKS 950

if only T had

a home on the far side of
fair Mount Yoshino

I would make it my refuge
in times of worldly sorrow

a place for hermits

Conclusion

e Visualisation by co-occurrence patterns

e Depending on the use of words, the clusters are formed separately e.g. white waves.
e Mathematical operations using models e.g. pruning, subtracting

e Displaying connotations using CT and OP e.g. gods—Tatsuta; secular— Yoshino

e Relative saliences

e Comparison of a word between two different periods e.g. cherry blossoms at Yoshino
e Email: yamagenO@ryu.titech.ac.jp



Design of Serial Comparison Model for the
Diachronic Corpus Study of Japanese

Hilofumi Yamamoto
Tokyo Institute of Technology

-

=~ Makiro Tanaka

National Institute for Japanese
Language and Linguistics, Japan

Yasuhiro Kondo
Aoyama Gakuin University

Development of Diachronic Corpus

Project by the National Institute for Japanese Language
and Linguistics, Japan, NINJAL: 200913, 4 year project.

Contents of Diachronic Corpus

1. The Tale of the Bamboo-Cutter

(ca. 890; Taketori monogatari; 12,583 tokens)
2. Tales of Ise

(ca.901; Ise monogatari; 15,900 tokens)
3. Tales of Yamato

(ca.950; Yamato monogatari; 26,733 tokens)

4. The Tosa Diary
(ca.935; Tosa nikki; 8,113 tokens)
5. The Pillow Book
(ca.996; Makura no soshi; 79,861 tokens)

Main purpose: Study of Japanese language
(sub) purpose: Study of Japanese (classic) literature

6. Tale of Genji

. 3] i: 5 S
Parole Langue (ca.1100; Genji monogatari; 510,711 tokens)
A B (o} D
corpus >
complex system
Stati | I -
structure of language sequential reader

. pattern prediction form of language
vnsple invisible \/ '\_/ \/ \\\ ///‘
tangible intangible AB BC cD T

visualization B-A CB D-C
A+B B+C + S
dynamic presentation of \/ ~_ e
diachronic language change BC-AB CD-BC

Figure 1: Corpus and Description, Langue and Parole:
The nature of language is dynamic and always changing
while the phenomena of language might be static.
We should consider the dynamic change of language
as a component comprised of various elements.
The feature of language we usually observe is a complex
system and tangled with wide-ranging elements.

Figure 2: Extraction of delta from each synchronic layer: A, B, C
and D are arbitrarily-assigned synchronic layers on the
time axis. Examination of linguistic transitions is
achieved through the comparison of lexical items in
each layer with those in other layers, and the discovery
of common principles appearing in the delta of data
extracted from both systems as well.

A case study: use of SAKURA (cherry blossoms) in Mt. Yoshino — Kokinshu (ca.905) vs Shinkokinsha (1205)

Sakura (O ) and

Yoshino (0 0), a place name

: <\
in Nara prefecture
+ Kokinshu (ca. 905) 7 i S T3
Shinkokinsha (1205) — ( ‘ ‘\Q
‘o ° : D) A‘ s
during 300 years differences. CEDy

&w@

e amcraeorasiasn

Future Task

e To define linguistic units suitable for each era
e To develop a dictionary for machine analysis
— it allows us syntagmatic and paradigmatic anal

Conclusion

e Addressed basic concepts and framework of

- - diachronic corpus
1 L2

Figure 3: Serial comparison model; differential model of
transitional linguistic elements of target texts;
A is a set of elements that occurred at Time ¢1;
A’ is a set of elements that occurred at Time to;
T is the time axis; f(z) is a function for converting
an element x of A into that of A’.

o Illustrated the serial comparison model for
historical analysis
— Lexical differences between any two groups of t



Lexical Modeling of Yamabuk:, Japanese Kerria
in Classical Japanese Poetry

Hilofumi Yamamoto / Tokyo Institute of Technology

yamagen@ryu.titech.ac. jp
Introduction

e We conduct a lexical study of classical Japanese poetry using network modeling.

e The terms yamabuki (kerria), kahazu (frog), and Ide (placename) are contained in some poetic dictionaries
as entry items or collocations, and we have confirmed that they have strong relationships with each other.

o We have discovered the hub node term yahe in network models. The term yahe is, however, not recorded
in any poetic dictionaries even as a single term.

Material: Hachidatshu Calculation methods:
the eight anthologies compiled by the order w(t,d)=(1+log tf(t,d)) - idf(¢)
of Emperors (ca.905-1205), which contains .
cw(ty, te,d)=(1+log ctf(t1,t2,d)) - cidf (t1,t2)

about 9,500 poems.
cidf (t1, t2) = v/4df (t1) - idf (t2) Figure 1:
N The picture of “Yamabuki To Kahazu’
idf (t) =log FrITy

(kerria and frog) by Hiroshige Uta-
If (t) gawa (http://www.gekkanbijutsu.co.jp/
shop/goods/030761011.htm).
Result

anﬁaﬁﬁ\!‘e‘n 6

=
&

SE(15/15/15, 6.45) cw > 250 K18 U:1 L0.00 M7 Z:1.00

Figure 2:  Graph model of kahazu ([J , frog)
before pruning node [ .

LLITR (44/44/44, 5.37) cw > 2.50 K:1-8 U:1 L:0.00 M:7 Z:1.00

s 045 o w7210

Figure 3:  Graph model of kahazu (|:| , frog) Figure 4:  Graph model of Yamabuki: a core node, 0 yamabuki, is pruned. kahazu

after pruning node [ . (O, frog), Ide (O O, place name, proper name), and yahe (LI O , eightfold
or double flower) are observed as hub nodes.

A minor term yahe (eightfold) can be shown as a hub node which plays a major role in connecting a topic word with other peripheral
words which support/demonstrate poem stories. These minor words are not seen in poetic term dictionaries.

Conclusion

1. Discern not only patterns described by experts but also patterns
yet undescribed, and

2. Identify not only specific or tangible words but also abstract or
conceptual words which have a tendency to be left out of dictio-
naries.

Single petal (left), white petal (center), and plena
petal (right) of yamabuki. (http://mkfarm.blogli8.
fc2.com/blog-entry-27.html)

Figure 5:




Development of an Asymptotic Word Correspondence
System between Classical Japanese Poems and their
Modern Translations

Hilofumi Yamamotoxf Hajime Muraif Bor Hodosceki
+ University of California, San Diego jTokyo Institute of Technology fMeiji University

Introduction

e This project will develop an automatic word alignment system for parallel texts comprising of Classical Japanese poems
and their associated modern translations.

e By using these parallel texts, we will clarify the details of language change within Japanese in an objective procedural
manner that is not influenced by human observations.

e Our aim is to develop a thesaurus of classical Japanese poetic vocabulary using the system.

Problem "

What is Waka: 1. Orthography Problem
‘:N Tatsuta-Hime.. (5 syllables) O0,00,00,000 all indicate same placename: ‘Tatsuta’ in Nara pref.

’ tamukuru KAMI no (7) 2. Unit size Problem
= arebakoso (5)
Z aki mo konoha no (7) Does O 0O O consist of one word or 0 /0 /0 three words?
& i nusa to chirurame (7) 3. Attribution Problem
& 1 3 X A:. Is 00O O the name of a flower or bean curd refuse?
[l because Princess Tatsuta
WP _;‘,l has a god to whom she offers brocades, 4 Polysemy/PUN Problem

the leaves of trees

in autumn will scatter as an offering. 000 ‘mirume’ a kind of sea weed; also means 000 (human eyes).

Methods

Material: K0Kkinsh@t ak.a. Kokinwakashi is: Mutual Co-occurrence Rate: Murai (2010)
the first anthology compiled by the order of Emperor Daigo
(ca.905), which contains about 1,100 poems. And 10 sets of mcr(o, t) = p(o | t) p(t | 0)
their Comtemporary Japanese Translations (CT)
- b @\0 where, o indicates a token in original texts; ¢, a to-
N > Po o S) > . .
& S . & %@id,’;\%\%@@v @Q @@0\0 ken in translation texts; mecr(o,t), the mutual co-
OQ% \i & é’t& S"\\\@ @Q@i\\-@%@ & S occurrence rate; p(olt), the rate when a token o and ¢
S RS & FIXNSL & BN ! . . )
§F & FF FTHETEE Ko occur at the same time in corresponding texts which
FL N AT ‘O{D@V K RSO & &9 gy o .
r r r r . r r r are original texts and translation texts.
1930 1940 1950 1960 1970 1980 1990 2000

. . . o — when mecr is large enough, it will be estimated that
Figure 1: Dates of publication of annotations of the Kokinshu:

o indicates that it has CT; e indicates that it does not token o and ¢ are contextually equivalent.
include CT; > indicates that it is used in this project.
Result
T P Good or poor estimated pairs
" :A;%:Z:%VE Table 1: Good estimated pairs and poor estimated pairs;
16 Qumua 2 the values of good pairs are the first ten items
" Ko - (over 1.3); and the values of poor pair items
g o are the last ten items (lower 0.01).
é B no. good pairs poor pairs
g oo 1 0O 00 cry ooo 0o
L 2 0 O wind O oooo
3 OoOoo oOod oo oo
o 4 0 0 human oo oo
02 5 0O O spring oo ooo
o . . . , > , 6 O 0 autumn oo oo
] 100 200 300 400 e 500 600 700 800 900 7 |:| D D |:| CuCkOO D |:| D |:|
8 00O ooooo oooo oOd
Figure 2: Distribution of Mutual Co-occurrence Rate: original 9 0O 00 fall oa oa
text Kokinsha and ten sets of its translation texts. 10 OO 00 see oo oooo

Conclusion

1. This project has already begun: the parallel corpus of the Kokinshu has been constructed.
2. We are now working on the development of computer software and the optimization of the calculation methods.

Reference

e Murai, Hajime. 2010 Extracting the interpretive characteristics of translations based on the asymptotic correspondence vocabulary
presumption method: Quantitative comparisons of Japanese translations of the Bible. Journal of Japan Society of Information and
Knowledge Vol. 20, No. 3, 293-310.




The differences of connotations between two flowers,
plum and cherry, in classical Japanese poetry, 10th century.
Hilofumi Yamamoto Tokyo Institute of Technology

Introduction

e This project addresses an analysis of connotations of flowers in classical poetry: i.e., ‘ume’ (plum) and ‘sakura’ (cherry) .

o We will identify the characteristics of two flowers by computer modeling.

e Using parallel texts of original texts and contemporary translations of classical Japanese poetry, the Kokinshu, we will clarify
the details of connotations in an objective procedural manner that is not influenced by human observations.

e The aim is to examine whether or not the residual of CT' — OP gives information on the non-literal elements of OP.

Problem

1. What is the difference between ume (plum) and sakura (cherry)?
2. What kind of connotations does each flower contain?
3. Which picture is that of cherry flowers?

a.
Methods

Material: K0Kkinshit aka. Kokinwakasha is:
the first anthology compiled by the order of Emperor Daigo
(ca.905), which contains about 1,111 poems. And 10 sets of

10th century
Field of experience

20th century
Field of experience (expert)

S\
I s L 50 & S
IS IS F o LoD S
° o DN P N o o
N o ESeEs N~ & R=0T-0P
& P DG S LR o S S
NN S o8 Sees F 0 a2 A
» a&i} & ~'¢§o°& S @:@Q%o\ &S SN where, CT, Contemporary translation Texts; O P, Origi- | \
N S & $ N R Ingsin . . . . i \
& > R WP AL S T3 nal classical Poetry tests; R indicates a residual obtained |
& &8 S FIIFEE i

o 5 “

hal £ by subtracting elements of OP from those of C'T. |

T T T T T T T T 1
1930 1940 1950 1960 1970 1980 1990 2000 ‘\ /,‘

. o ) ) Fig. 2: Schema of relationship between the /
Fig. 1: Dates of publication of annotations of the Kokinshi: o original poem texts (OP) and the Fielgoélf‘g(‘;;:{ence
indicates that it has CT; e indicates that it does not contemporary translation texts (CT) (novice)

include CT; > indicates that it is used in this project. based on Schramm (1954). ---

Result

by intersection
of OP and CT

Fig. 4: Plum
by CT

Fig. 6: Plum Fig. 7: Combined Network Model
by subtracting O P from CT of Plum and Cherry

Conclusion

e It will be necessary to examine not only common nouns but also the distinctive characters of p—
proper nouns in order to further examine the connotative associations of poetic vocabulary. o T8 755ty 14325053 15

e We observed proper nouns such as place names, Kurabu, Tatsuta, Otowa, Yoshino
in the network models of common nouns, and concluded that they seem to strongly influence the associations of poetic vocabulary.

e The relative salience clearly indicates that both ume (plum) and sakura (cherry) share Kurabu yama (Mt. Kurabu), which comprises
a cluster of nodes in the sub-network.

Reference

e Schramm, W. L. 1954. How communication works. The process and effects of mass communication. 3—26. University of Illinois Press.

e Yamamoto, H. 2006. Extraction and Visualisation of the Connotation of Classical Japanese Poetic Vocabulary. Symposium for
Computer and Humanities, 2006. The information processing society of Japan. Vo. 2006, No.17, 21-8.



Development of the Dictionary of Poetic Japanese Description

Hilofumi Yamamoto Bor Hodoséek
Tokyo Institute of Technology Osaka University

Introduction

e This paper proposes to further the development of a dictionary of classical Japanese poetry using pairwise term information
(Yamamoto et al., 2014).

e Information on pairwise terms between an index and related term such as “flower—spring” is not included within traditional
modern and classical Japanese dictionaries, even though this information connects terms with their contexts in a transparent
way and thus offers an unbiased method for inferring the meaning of old Japanese terms.

e An R package for the analysis of linked communities in networks, linkcomm (Kalinka and Tomancak, 2011), is used to extract
subordinate terms. Average, McQuitty, and single linkage methods are evaluated for the quality of their extraction of subordinate
clauses of terms representing the ‘cherry’, ‘plum’, and ‘orange’ flowers. All methods extracted similar subordinate terms, which

were quite natural in the context of classical Japanese poetry.

Problem
1. Many scholars of Japanese poetry have tried to explain poetic vocabulary based on their intuition and experience.
2. As scholars can only describe constructions that they can consciously point out, those that they are unconscious
of will NEVER be uncovered. = In order to conduct more exact and unbiased descriptions: y
1) using computer-assisted descriptions;
2) using co-occurrence weighting methods on corpora of Japanese poetry; and
3) using linkcomm R package, extract the lists of words grouping sub communites.
= allows one to BETTER GRASP the construction of poetic words.

Methods

Calculation: Linkcomm (Kalinka and Tomancak, 2011) for sub communities of three flowers:
ume (plum), sakura (cherry), and tachibana (mandarin orange).

Material: Hachidaisha (ca. 905—1205) trom Kokkataikan (Shin-pen Kokkataikan
Hensht Committee, 1996), Nijuichidaisht database published by NIJIL (Nakamura et al., 1999),
Shin-Nihon Koten Bungaku Taikei (Kojima and Arai, 1989), and Shin-kokinshi (Kubota, 1979).

Result —— .. -
o™ 20.. o
@mo@
o - i | |
@) O . B
&
Sl I "3 O @
N %% %ﬂﬁ # 4 g) O ‘, . 2: Link Community Dendrogram.
#HY ”n \'b i . o
o 8 ®" kj"‘ @ @CB' Table 1: Sub- clusters of orange.
i Fs
§>@gm ®: '*% @ s G) ? . - average mcequitty single
7 @ o orgi®” e (43 (-43) (:33)
i @@]\ = S’L ) e OOM No. node edge node edge node edge
V7, SEO) 3(9 o (S)@W o 1 mukashi (old days) 7 mukashi 7 mukashi 5
% " ® M 2 nihofu (smell) 6 nihofu 6 nihofu 4
o . @ wmQ * 3 kaze (wind) 5 kotoshi 4 yume 4
(@) ®C§9 19) e 4 yume (dream) 5 atari 4 kaoru 3
0. 5 kotoshi (this year) 4 matsu 4 kotoshi 3
" 6 atari (aroud) 4 kaze 4 somu 3
Q 7 matsu (to wait) 4 yume 4 samidare 3
o 8 kaoru (fragrance) 3 somu 3 ori 3
9 samidare (summer rain) 3 kaori 3 makura 3
Fig. 1: Network of Words; mandarin orange. 10 somu (to dye) 3 yami 3 omohine 3
Conclusion

e Pairwise term information generated by the community centrality procedure works well.
e R package “linked communities” could extract proper sub cluster terms which contribute to the description of
classical Japanese poetry.

Reference

e Kalinka, A. T. and Tomancak, P. 2011. linkcomm: an R package for the generation, visualization, and analysis of link communities in
networks of arbitrary size and type. Bioinformatics. 2011-2. 27 (14).

e Yamamoto, H., Hajime Murai, Bor Hodos¢ek. 2014. Development of an Asymptotic Word Correspondence System between Classical
Japanese Poems and their Modern Translations. Symposium for Computer and Humanities, 2014. The information processing society
of Japan. Vol. 2014, No. 3, 157-62.
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PCA2 (12.81%)

RELATIONSHIPS BETWEEN FLOWERS IN A WORD EMBEDDING SPACE OF
CLASSIC JAPANESE POETRY

Hilofumi Yamamoto, Tokyo Institute of Technology
yamagen@ila.titech.ac.jp

INTRODUCTION
B Word embedding methods such as Word2Vec (Mikolov et al., 2013; Le and Mikolov,
2014) have been shown effective in extracting semantic knowledge from large corpora.
W Quantify the relationship between the content of a word and its word embedding vector.

B Examine the possibility of word embedding spaces to explain the semantic relationships
between classical Japanese poetic terms.

PROBLEM

B Can word embeddings trained on the Hachidaishu encode enough semantic information to
find subordinate words via their superordinate concept?
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i
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PCA1(29.73%)
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Bor Hodoséek, Osaka University
bor@lang.osaka-u.ac.jp

MATERIALS

B Hachidaishi: classical Japanese poem anthologies compiled under decree by Emperors
(ca., 905—1205), comprising approximately 9,500 poems and 159,183 tokens (Source:
Kobbabai blished by NIJIL).

B Each poem is tokenized into lemma forms by kh (Yamamoto, 2007) which divides poem
texts into tokens using a classical Japanese dictionary.

METHODS

W 50-dimensional skip-gram model with negative sampling, context window covering the
whole poem using Gensim 2.3.0 (Rehiifek & Sojka, 2010).

Nijiichidaishii database p

W In order to examine the notable relationships between ‘ka’ (fragrance), ‘chiru’(fall), we
look at the cosine similarity scores between terms in the word embedding space
generated by Word2Vec.

Access the dataset online using
Google's Embedding Proj

Hi} ‘ume’ (plum blossom)

- Similarity

10
I 05

B% ‘sakura’ (cherry blossom)

Figure 1: PCA of word embedding space (4157 words x 50 dimensions) filtered to include only top 100 similar words for each of ume and sakura
(150 total). Similarity is represented by the difference in similarity scores between ume and sakura, scaled to [-1, 1].

() v, ot (N O 75 k= (

R L TE
2]

Figure 2: PCA of words similar to 7 ‘ka’ (fragrance) and ¢ % ‘chiru’ (fall).

RESULTS

W ‘ka’ (fragrance) is related to ‘ume’ (plum) (replicating Mizutani, 1983).

W Falling flowers denote ‘sakura’ (cherry) and not ‘ume’ (plum)j; ‘sakura’ (cherry) relates to
chiru (fall), which indicates that people at the time lamented falling sakura (falling cherry
blossom petals) (replicating p. 84 in Katagiri, 1983).

W Subtracting tachibana out from the summer vectors reveals a vector space devoid of
relationships between natsu (summer) and hana (flower). These relational expressions
(summer + flower; summer + flower - tachibana) reproduce our current understanding of
the relationships between flowers and seasons as well as some emotions associated with
them in the word embedding space.

Figure 3: PCA of words similar to {& ‘hana’ (flower) and & ‘natsu’ (summer).

Among summer flowers,
the tachibana (he flower

@ ® fower < sommerorange (2 1 2 W)
Tt o el E T
. 72 b (0 mel) osolkiwitizh) 068
- P—— os|kbiriGe) 0w
e i) ossliimue) 06
5 1850 L ko sl pul) 087 ko) 066
Py —— 07| <t 06
, o (o)
§ ML i o)
. (wweepawy)
10 AR Mk ) ose| i mmaerder) 065

CONCLUSION

W Word embeddings allowed us to extract specific subordinate words based on the
superordinate concept of classical terms - when the distance between two terms such as
‘tachibana’ (orange) and ‘natsu’ (summer) is close enough, the superordinate concept A
indicates the subordinate concept a.

B We could therefore verify that it allows us to extract the concrete name from its
superordinate concept.
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A study on the distribution of cooccurrence
weight patterns of classical Japanese poetic
vocabulary

Hilofumi Yamamoto Bor Hodoscek
Tokyo Institute of Technology Osaka University

2018.5.8

1 Introduction

The present study focuses on ongoing work exploring the threshold values
dividing words in classical Japanese text into three groups: content, func-
tional, and in-between. Content or semantic based analyses usually employ
some techniques of data cleansing, such as eliminations of tags, punctua-
tions, or symbols, as a preprocessing step. Stop words are also a type of
token to be eliminated since they contain comparatively less meaning for
content analysis. In general, it can be said that the most frequent words will
be common words such as ‘the’ or ‘and’, which help build ideas but do not
carry any significance themselves (Rajaraman and Ullman 2012:8). Lists of
stop words are commonly used, but have some problems: 1) it is necessary
to compile them in advance; 2) they necessarily change depending on the
domains of analyses; and 3) it is not clear which words should be included
when analyzing classical texts.

Our previous study grouped modern Japanese words into low-, mid-,
and high-range groups according to their information content given by their
term frequency-inverse document frequency (tf-idf) and found that low-range
words corresponded to infrequent and highly topical words, and high-range
words corresponded to functional words expressing the grammatical relations
between words. The study did not find an automatic method capable of clas-
sifying tokens into low-, mid-, and high-range. Furthermore, we found that
previous research almost exclusively ignored the properties of the mid-range
(Hodoscek and Yamamoto 2013).



One of the methods used in Hodoséek and Yamamoto (2013) exploited the
occurrence not of individual words but of pairwise or cooccurrence patterns
such as* fragranceflower * relationships and revealed that the distribution
of cooccurrence weights in modern Japanese texts approximately fitted a
Gaussian curve. In this study, we will attempt to expand this analysis to
classical texts by utilizing the characteristics of the Gaussian distribution to
automatically group words into three clusters of cooccurrence patterns. We
will show the differences between each of the three by visualizing with graph
models.

2 Methods

We use the Hachidaishu as the material of the present study, which comprises
the eight anthologies compiled under order of the Emperors (ca.9051205)
and contains about 9,500 poems. We developed the corpus and a method of
cooccurrence weighting similar to the ¢f-idf method, cw (Yamamoto 2006),
which calculates the weight of patterns of any two words occurring in a poem
sentence (Spéarck Jones 1972, Robertson 2004, Manning and Schiitze 1999,
Rajaraman and Ullman 2012).

w(t,

d)
CU}(tl, tg, )
Cldf(tl, tg)

= (1+log tf(t,d)) - idf (t)
<1+10g th(tl,tg, d)) : Cidf(tl,tg)

= ¢ ) - idf (t2)
@ = s g

Where w is a weight, t a token, and N the number of tokens. The
function idf is called the “inverse document frequency.” (Spérck Jones 1972,
Robertson 2004, Manning and Schiitze 1999) The function cw is called the
“co-occurrence weight,” which allows us to examine the patterns of poetic
word constructions through mathematical modeling.

As in Fig. 1, there is a concept (Losee 2001:1019) of terms located in
each layer being effective query terms. Luhn (1968) cuts the top and bot-
tom words of the frequency and uses mid-range vocabulary for the devel-
opment of an automatic outline generation system.(Fig. 1) Nagao (1983:28)
also mentioned mid-range vocabulary to be effective in generating automatic
abstracts. Nagao (1983)’s viewpoint is slightly different with Luhn (1968) in
that it allocates the distribution of word lengths around the Gaussian curve.
The positions both upper cutoff and lower cutoff are, however, assumed to
be empirical; it is not discussed where to cut them off.

2
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Fig. 1: Hyperbolic curve relating occurrence frequency with rank order;
adapted from (Luhn 1968:120)

3 Results
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Fig. 2: The distribution of cw values ume (plum; left) and sakura (cherry; right) in Hachidaish;
The statistics of uwme (plum): N=7016, min=-1.370, mean=0.138, max=3.700,
SD=0.740, SE=0.009, CV=534.012%, Reliable interval low - upper = 0.116 - 0.161
(95%), skew=0.737, kurtosis=3.567, and that of sakura (cherry): N=4734, min=-1.320,
mean=0.132, max=3.240, SD=0.716, SE=0.010, CV=544.116%, Reliable interval low -
upper = 0.104 - 0.159 (95%), skew=0.740, kurtosis=3.345 indicate both approximately
fit a Gaussian curve

The distribution of cw values is taken from the network model of both
ume (plum) and sakura (cherry) and their curves belong to Gaussian curve
as well as in classical texts (Fig.2). Therefore we will attempt to divide this
shape into three layers by inflection points.

The co-occurrence patterns of sakura (cherry) under -0.9 (near -1) cw
value are adjacent patterns comprising function words, and over 1 cw value
are those of the patterns with content words as we expected (Table 1 and

3



Table 1: Upper cutoff patterns of ame (sakura): cw = co-occurrence weight; z = z-value
(normalized value of frequency). word annotations: ari(be), ba(cond.), ha(topic.),
hana(flower), hito(human), keri(past.), ki(past.), koso(emphatic.), miru(see), mo
(also), nasi(no exist), nu(neg.), o(obj.), omou(think), ramu(aux.will), su(do), te(p.),
to(and), ware(we), zo(emphatic.), zu(neg.)

cw z pattern cw z pattern cw z  pattern

0.62 -0.91 mo—keri 11 059 -0.96 nasi—ha 21  0.52 -1.05 nu—o
0.62 -0.92 hana—o 12 0.57 -0.98 o-ramu 22 0.52 -1.05 020
0.62 -0.92 o—koso 13 057 -0.98 mo-ramu | 23 0.52 -1.05 miru—o
0.60 -0.94 zu—keri 14 0.57 -0.98 ha—ki 24 0.48 -1.09 ba—mo
0.60 -0.94 su—ha 15 0.56 -1.00 ZU—mo 25 0.48 -1.09 o—keri
0.60 -0.94 to—ba 16 0.56 -1.00 o—te 26 0.43 -1.16 zu—ha
0.59 -0.96 ari—ha 17 055 -1.01 hito-mo 27 0.43 -1.16 to—o
0.59 -0.96 ari-mo 18 0.54 -1.02 zu-te 28 0.43 -1.16 te—ha
0.59 -0.96 ware-mo | 19 0.52 -1.05 zo—ha 29 0.34 -1.27 o-ha
0.59 -0.96 nasi—o 20 0.52 -1.05 omou—o 30 0.34 -1.27 0—mo

O © 00O Uk WN

Ju—

2). As for the upper cutoff, we used an under -0.9 (near -1) o value of
cw, which could extract patterns of functional tokens: almost all patterns
included functional words, while as lower cutoff, we used over 1 o values,
which could extract patterns of content tokens: almost all patterns included
content words. Both under -1 and over 1 ¢ are regarded as inflection points
which have mathematically interesting property.

4 Discussion

Inflection points are defined as the points on the curve where the curvature
changes its sign while a tangent exists.(Bronshtein et al. 2004: 231) We con-
sider the threshold values that separate upper cutoff, mid-range, and lower
cutoff not as coincidental but as evidential points. It is, however, necessary to
conduct further experiments and continue to discuss the mathematical traits
behind the distributions of cooccurrence weights. In terms of removing the
low-range (upper cutoff) and extracting the high-range (lower cutoff) from
poetic texts, we found that we do not need to use any filters to eliminate
terms, since cw values returned semantically cooccurring patterns. Apart
from low-range and high-range, the characteristics of the mid-range lexical
layer are still unknown.

5 Conclusion

Using the distribution characteristics of cooccurrence weights, we were able
to classify cooccurrence patterns into three layers of cooccurrence patterns:
high-, mid-, and low-range patterns.



Table 2: Lower cutoff patterns of ame (sakura) in Kokinsht: 30 out of 164 patterns
extracted; cw = co-occurrence weight; z = z-value (normalized value of fre-
quency) word annotations: ba(cond.), bakari(only), besi(should be), chiru(fall),
fukakusa(deepgreen), hana(flower), isa(already), kakusu(hide), katu(win), koku(pull),
komoru(go deep inside), magiru(mix), makasu(entrust), maku(wind up), manimani(as
it is), masi(as), mazu(mix), me(eye), minami(south), miyako(city), mono(thing),
nagara(even if), sakura(cherry), si(emphasic.), sumi(black ink), tatu(start,stand),
tazumu(being around), tu(past.), uturou(change), watasu(give), yamakaze(mountain
wind), yamu(stop), yanagi(willow), yononaka(world)

cw z pattern cw z pattern
1 3.86 3.18 yamu—manimani 106 2.38 1.31 si—fukakusa
2 3.75 3.04 minami-magiru 107 2.38 1.31 sakura—hana
3 3.67 2.93 minami-maku 108 2.38 1.31 sakura—isa
4 3.61 2.86 maku-magiru 109 2.38 1.31 sakura—ba
5 3.42 2.62 yanagi-koku 110 2.38 1.30 sakura—me
6 3.38 2.57 yamu—makasu —
7 3.38 2.56 mazu—koku 155 2.17 1.04 chiru—katu
8 3.27 2.43 yanagi-mazu 156 2.17 1.04 bakari-sumi
9 3.26 2.42 sakura—yamu 157 2.16 1.03 maku-besi
10 3.25 2.40 minami-yamakaze 158 2.16 1.03 tatu—maku
- 159 2.16 1.03 tatu-tazumu
101 2.40 1.33 uturou—komoru 160 2.16 1.03 tazumu-tu
102 2.40 1.33 sakura—watasu 161 2.16 1.03 miyako—sakura
103 2.40 1.33 katu—nagara 162 2.16 1.02 kakusu-si
104 2.39 1.32 sakura—masi 163 2.14 1.00 yononaka—sakura
105 2.39 1.31 sakura—makasu 164 2.14 1.00 mono—sakura

We found that 1) the distribution of classical texts fits a Gaussian curve
as well as in modern texts; 2) the cw value can separate patterns into three
layers (low-, mid-, and high-range) using inflection points (-1lo and 10); 3)
of the three layers, the high-range could be extracted without a list of stop
words; 4) the mid-range lexical layer might include mathematical traits not
yet revealed in the present study.
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