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Graph Representation of the Connotations

of Classical Japanese Poetic Vocabulary
Computer modeling using co-occurrence patterns Tokyo

Two birds, warbler and cuckoo, come to Japan in spring. Institute of
In the Kokinshu (ca. 905), however, they are very differently used. ~ "*“"™°'°&

Hilo Yamamoto
Ph. D. Linguistics

Cuckoo

only three words: i.e., sing,
mountain, and voice.

o ZOMMHATELHD I, LI BIOMFRIIME TN IZ&AD Vi,

e In the afternoon of the day when this figure was output, I felt that the world of words

and mathematics was not unrelated.
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. OSDH2011: Osaka Symposium on Digital Humanities 2011 “Graph Representa-

tion of the Connotations of Classical Japanese Poetic Vocabulary”

. JADH2012: Inheriting Humanities; Program PDF; Design of Serial Comparison

Model for the Diachronic Corpus Study of Japanese; Emotive Adjectives and
Verbs of the Heian Japanese .

JADH2013: Bridging GLAM and Humanities through Digital Humanities; Lex-
ical Modeling of Yamabuki (Japanese Kerria) in Classical Japanese Poetry; A
Diachronic and Synchronic Investigation into the Properties of Mid-Rank Words
in Modern Japanese;

JADH2014: Bridging GLAM and Humanities through Digital Humanities; A
Visualization and Analysis System for Japanese Language Change: Quantifying
Lexical Change and Variation using the Serial Comparison Model; Development
of an Asymptotic Word Correspondence System between Classical Japanese Po-
ems and their Modern Translations;

JADH2015: Encoding Cultural Resources;

JADH2016: Digital Scholarship in History and the Humanities;

JADH2017: Creating Data through Collaboration;

JADH2018: Leveraging Open Data;

UCLA workshop in 2016-2018: UCLA Department of Asian Culture and Lan-
guage invited me for the UCLA workshop and lectures of Computer and Human-
ities 2016-2018; In 2016, I present two lectures for faculty members, Graduate
students, and one class for undergraduate students; In 2018, I present two lec-
tures for faculty members as well.

Posters and flyers 2011-2018:
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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
weird takoyaki 9
spooky ... (fried octopus!) 2 o .
= delicious PR S
‘Connotation’ depends on the receiver of a message. Utamakura indicates:

1. a name of place
2. emotive notions. 41
. (i
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

CT| (00000000 0000000)I00(MO000000000)0 00

oP| —— —— — —— OO0 — — — — — — —

CT| (00D)00D00000000000(0)0(0000)00(000000) 0 ' |
OP| — — 0000 0 OODOOOO[@)0O0 — —00— — — — 00 !

20th century K
CT298 translated by Teruhiko Komachiya (Komachiya 1982) \\Flem of expe“emi/

novice)

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

P~ .

yuki no uchi ni haruwa ki ni keri uguisuno..

snow  of ins at spfing  (topic

come~(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 ()

Transform this for co-occurrence patterns.
cw(ty, ta,d) = (1 +log ctf(ti,ta,d)) - :fidf(tl) - idf (t2)

document

frequency of R
co.%ccurﬁcncc geometric mean of
two weights

e (3229379 CT cw>15
o as-ot -on(d)




31

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

m Hilofumi Yamamoto  =. Makiro Tanaka @ Yasuhiro Kondo

Tokyo Institute of Technology ‘\ National Institute for Japanese

Language and Linguistics, Japan

Aoyama Gakuin University

Development of Diachronic Corpus Contents of Diachronic Corpus
1. The Tale of the Bamboo-Cutter
Project by the National Institute for Japanese Language  (c2,890; Taketori monogatari; 12,583 tokens)
and Linguistics, Japan, NINJAL: 2009-13, 4 year project. (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)
6. Tale of Genji

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

Parole Langue (ca.1100; Genji monogatari; 510,711 tokens)
A B c D
corpus
. complex system
stati . Stati L. -
structure of language sequential reader form of language
L pattern prediction 4
visible l invisible N AN N AN
tangible v intangible AB BC cD 0
visualization B-A cB DC
AB B+C CEIN
dynamic presentation of \/ \\‘\>/—/
diachronic language change BC-AB CD-BC
Figure 1: Corpus and Description, Langue and Parole: Figure 2: Extraction of delta from each synchronic layer: A, B, C
he nature of language is dynamic and always changing and D are arbitrarily-assigned synchronic layers on the
while the phenomena of language might be static. time axis. Examination of linguistic transitions is
‘We should consider the dynamic change of language achieved through the comparison of lexical items in
as a component comprised of various elements. each layer with those in other layers, and the discovery
The feature of language we usually observe is a complex of common principles appearing in the delta of data
system and tangled with wide-ranging elements. extracted from both systems as well.

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

Sakura ([J) and

Yoshino (0 ), a place name
in Nara prefecture

&S

s
7 Y

CesJ
A NP,
+ Kokinshi (ca. 905) @,_‘ e
Shinkokinsha (1205) —

during 300 years differences.

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 anall

Conclusion

e Addressed basic concepts and framework of
diachronic corpus

Figure 3: Serial comparison model; differential model of e [llustrated the serial comparison model for
transitional linguistic elements of target texts; his ical analvsis
A is a set of elements that occurred at Time t1; istorical analysis

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 = of A into that of A’.

— Lexical differences between any two groups of t
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Design of Serial Comparison Model for the Diachronic Corpus Study of Japanese

m Hilofumi Yamamoto =~ Makiro Tanaka s=) Yasuhiro Kondo
Tokyo Institute of Technology W National Institute for Japanese Language and /" Aoyama Gakuin University
Linguistics, Japan (NINJAL)

e Development of Diachronic Corpus by NINJAL; 2009-13, 4 year project.
e Collection of classical Japanese literary works from 9th century to 12th century

e A Case Study: use of Sakura (cherry blossoms) in Mt. Yoshino: a comparison of two poem anthologies

e QAN O
e T
Sakura Ok .‘é‘!,‘;aus‘

and

0o
Yoshino

a place name
in Nara prefecture

W =

300 YEARS e
Kokinshii (ca.905) < DIACHRONY = Shinkokinshi (1205)

Lexical Modeling of Yamabuki, (Japanese Kerria)

Hilofumi Yamamoto

in ClaSSical Japanese Poetry Tokyo Institute of Technology

e Ide town in Kyoto is famous for
its appearance in classical Japanese poety.
(ca. 10th century; the Heian period)

e The Ide -Frog -Kerria combination is
known as the GOLDEN RATIO of

Classical Japanese Poetry.

Ide (place name)

o In addition, we discovered the hub node term yahe
(eightfold) which plays a major role in connecting
a topic word with other peripheral words but is not

recorded in any poetic dictionaries.

WBR (44/44144, 5.37) ow > 250 K18 U:1 L0.00 M7 Z:1.00
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Lexical Modeling of Yamabuki, 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.

‘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: Hachidaishu 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 o D) (1] it 1o d (et
about 9,500 poems. cw(t1, t2,d)=(1+log ctf(t1,t2,d)) - cidf (t1,t2)
cidf (t1,t2) =/idf (t1) - idf (t2) Figure 1:
The picture of “Yamabuki To Kahazu”
idf (t) =log (kerria and frog) by Hiroshige Uta-
df(t) gawa (http://www.gekkanbijutsu.co.jp/
Result shop/goods/030761011 . htm).

G

| e,%f“w\{”ﬁ

ST
ol misD

S£151515, 645 ow > 250K U1 LOGOMT Z1.00

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

1515115, 6.45) cw » 250 K18 U1 LO.0O M7 Z4.00 ALIDR (44/44/44, 5.37) cw >2.50 K:1-8 U:1 L:0.00 M:7 Z:1.00
Figure 3:  Graph model of kahazu ([:l , frog) Figure 4 Graph model of Yamabuki: a core node, J [1 yamabuki, is pruned. kahazu

after pruning node [J . (O, frog), Ide (O O, place name, proper name), and yahe ([0 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. Figure 5:  Single petal (left), white petal (center), and plena

petal (right) of yamabuki. (http://mkfarm.blogli8.
fc2.com/blog-entry-27.html)
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Development of an Asymptotic Word Correspondence
System between Classical Japanese Poems and their
Modern Translations

Hilofumi Yamamotox*} Hajime Muraif Bor Hodoséeki
* 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
=K Tatsuta-Hime.. (5 syllables) oo ) oo s oo s 000 all indicate same placename: ‘Tatsuta’ in Nara pref.
e tamukuru KAMI no (7) 2. Unit size Problem
> arebakoso (5)
02); 2 aki no konoha no (7) Does 0O 0O O consist of one word or 0 /0 /0 three words?
?; % ; nusa to chirurame (7) 3. Attribution Problem
4 X 3 Is 00O the name of a flower or bean curd refuse?

é because Princess Tatsuta

| b
e ‘S_.‘ has a god to whom she offers brocades, 4 Polysemy/PUN Problem

~ the leaves of trees

in autumn will scatter as an offering. O 00 “mirume’ a kind of sea weed; also means 000 (human eyes).
Methods
Material: Kokinshit 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) . oo . .
N oo P S where, o indicates a token in original texts; t, a to-
s > bt LY & > . .
& 8580 \.@0 q@*’\\%@\gﬁg\%\o&& v\\\ %ch\oc ken in translation texts; mer(o,t), the mutual co-
& o O ;
03 o\i\@ \@"3; N g@\\@\b\}ﬁ&&” g ;\\\0@@ occurrence rate; p(o[t), the rate when a token o and ¢
NN N FoFfSyFS & R L . .
S S s $}$§9lf$-’°§‘ & Q}@'é‘ag occur at the same time in corresponding texts which
& S FIETEE F &L . .
T T T T T T T T are original texts and translation texts.
1930 1940 1950 1960 1970 1980 1990 2000

X L. . . . ) N — when mcr 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
include CT; b indicates that it is used in this project.

token o and t are contextually equivalent.

Result
T ko — Good or poor estimated pairs
e EZ{EE Table 1: Good estimated pairs and poor estimated pairs;
1o i the values of good pairs are the first ten items
» Ko = (over 1.3); and the values of poor pair items
H e are the last ten items (lower 0.01).
8 12
§ ! no. good pairs poor pairs
T oef 1 00 00 cry ooo oo
2ol 2 0 0 wind O oooo
3 000 Ooo oo oo
“r 4 O 0 human oo 0o
ozf 5 O 0 spring oo ooo
o . . . n , 6 O 0 autumn oo oo
[ 100 200 300 400 500 600 700 800 900 7 I:I D D I:I cuckoo D I:l D D
- § 00 [0O0OOOOD |00OO00 OO0
Figure 2: Distribution of Mutual Co-occurrence Rate: original 9 0O 00 fall oo oo
text Kokinshi 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 Kokinsha 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.
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Hilofumi Yamamotox*{ Hajime Murai} Bor Hodosceki
* University of California, San Diego tTokyo Institute of Technology fMeiji University

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

Objectives:
The development of the THESAURUS of
Classical Japanese Poetry. (10-13th century; Heian period )

Problems:
e Unit: JND{Eor YU, D
e Orthography: sad!
IVLWV ZALVBLWL L v

: . e Attribution:
. akino konoha no/nusa to chirurame ljl]@ﬁ_’: e plant or gl]@ﬁf E fOOd
Solution:

because princess Tatsuta has a god whom she offers
« Using Pararell Corpora:

brocades, the leaves of autumn wil scatter as an offering.
Original Poems and Contemporary Translation Texts

Waka: Japanese poetry

i .

ik

oL

" Tatsuta-Hime... %
tamukuru kami no/ arebakoso

« Using Mutual Co-occurrence Ratio: mcr(o,t) = p(o|t)p(t|o))
To estimate the rate of contextual similarity between classical words
and comtemporary words.

The differences of connotations between two flowers,
plum and cherry, in classical Japanese poetry, 10th century

Hilofumi Yamamoto Tokyo Institute of Technology / University of California, San Diego

Objectives:

To reveal the connotative differences between Plum and Cherry in
Classical Japanese Poetry. (10-13th century; Heian period )

Problem:

Solution:
. Using Pararell Corpora:
i.e., Original Poems (OP) and Contemporary Translation (CT) Texts,
and using Network Modeling, ....
we will analyze the residuals when subtracting OP from CT co-occurrences.
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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.

o 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: K0kinshil ak.a. Kokinwakashi 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)

N X
oo LLst & > -
> > O b 0Ny & S o
e o SIS & & R=C0T- 0P
SR 20 FALIRS & & Feo
NS SN S S
g S @ S F S a N
¥ BT o S FSTF & A where, CT, Contemporary translation Tests; O P, Origi- 7 N
J,f ~l-§’§ ,,0*'$° FFHES & RS nal classical Poetry teats; R indicates a residual obtained | |
had & ~ R by subtracting elements of O P from those of C'T. | |
T T T T T T T T ' I
1930 1940 1950 1960 1970 1980 1990 2000 '\‘ ’,‘
. o X X _ Fig. 2: Schema of relationship between the o /
Fig. 1: Dat.es of publwthn of annotqttqns of the Kokznshu: o original poem texts (OP) and the IS L S A
indicates that it has CT; e indicates that it does not contemporary translation texts (C'T) novice) -
include CT; > indicates that it is used in this project. based on Schramm (1954). -

by intersection
of OP and CT

Fig. 4: Plum
by CT

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

Conclusion

e It will be necessary to examine not only common nouns but also the distinctive characters of
proper nouns in order to further examine the connotative associations of poetic vocabulary. e ———

o 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.
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Development of the Dictionary of Poetic Japanese Description
m Hilofumi Yamamoto Bor Hodoscek

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:
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
Henshti Committee, 1996), Nijuichidaisht database published by NIJIL (Nakamura et al., 1999),
Shin-Nihon Koten Bungaku Taikei (Kojima and Arai, 1989), and Shin-kokinsha (Kubota, 1979).

Result — — .
o "< @s@éjm O®é
o0©
® mﬂ
O @ B <
o o®
% (P
e 1< o
i /76 ® B ° e Fig. 2: Link Community Dendrogram.
i X MQO‘ Table 1: Sub-clusters of orange.
e 35 av@ P
g’:n %] QMWO A “GD \ . . average mcquitty single
ex 0", o':@ % Q- (43) (43) (:38)
= ® E/ il . O @ No.node edge node edge node edge
Z SR ie(9'””‘“%”’” e 1 mukashi (old days) 7 mukashi 7 mukashi 5
" "M 2 nihofu (smell) 6 nihofu 6 nihofu 4
o h ‘ﬁ‘ m“"'o » 3 kaze (wind) 5 kotoshi 4 yume 4
(@} O& [5) &5 4 yume (dream) 5 atari 4 kaoru 3
e} ’@m,h 5 kotoshi (this year) 4 matsu 4 kotoshi 3
» O 6 atari (aroud) 4 kaze 4 somu 3
Q" 7 matsu (to wait) 4 yume 4 samidare 3
o9 - 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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Development of the Dictionary of Poetic Japanese Description

m Hilofumi Yamamoto Bor Hodoscek
Tokyo Institute of Technology Osaka University

Objectives:

To develop the dictionary of YAMATO Japanese description.

Problem: (10-13th century; Heian period )

e Missing an unbiased method for inferring the meaning of old languages.
e Pairwise terms such as ‘flower-spring’ are NOT included in dictionaries.

. 9o @
. . . . 75 o’
QUIZ: which picture was taken in winter? %@ e ©
*’ “ \‘; ;| ‘\ Q-x';‘ p 24 2 ,\ ' ) OO% Oﬁ
’ - Yo s, WY b \ ) o /@
Holcw .
G%% '@%, @ SO e
- o, 8§ o B P g &0
A. C. g%i;@“@ 2F oL 8
[ " e i ® [}
. e ¥Pel. o@ " 0%
N o O AR )
Solution: T a2 g o
) . . o’ @/l\>
e Using linkcomm, the calculation of sub 0" Tedfe o
™
communities, we extract pairwise terms s ©
index-relating t e
(lIl ex—relating erm)' Fig. 1: Network of terms; mandarin orange.

RELATIONSHIPS BETWEEN FLOWERS IN A WORD EMBEDDING SPACE OF

CLASSIC JAPANESE POETRY

Hilofumi Yamamoto, Tokyo Institute of Technology Bor Hodos¢ek, Osaka University @JADH2017
yamagen@ila.titech.ac.jp bor@lang.osaka-u.ac.jp September 11

n

Examine the possibility of word embedding spaces (Word2Vec) to explain the semantic

relationships between classical Japanese poetic terms within the(Hagcézéda{%:sZ)poem anthology.
ca. =

Jrift @

Hi ‘ume” (plum blossom)

BIRe )
Hie wirg} " @

1tk 16 1E
H g B¢ “sakura’ (cherry blossom)
z
= % chiru (fall) cosine similarity
1 %% moru (raise) 0.95
i 2 B sakurabana (cherry blossoms)  0.94
3 585111 Yoshinoyama (pn.) 0.93
4 J\I yahe (eight fold) 0.93
5 1Li#% yamazakura (mountain cherry) 0.92

And more...

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

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

Bor Hodoséek, Osaka University
bor@lang.osaka-u.ac.jp

INTRODUCTION MATERIALS
B Word embedding methods such as Word2Vec (Mikolov et al., 2013; Le and Mikolov, B Hachidaishit: classical Japanese poem anthologies compiled under decree by Emperors
2014) have been shown effective in extracting semantic knowledge from large corpora. (ca., 905—1205), comprising approximately 9,500 poems and 159,183 tokens (Source:
W Quantify the relationship between the content of a word and its word embedding vector. Kokkak jitichidaishit database published by NIJIL).
W Examine the possibility of word embedding spaces to explain the semantic relationships B Each poem is tokenized into lemma forms by kh (Yamamoto, 2007) which divides poem
between classical Japanese poetic terms. texts into tokens using a classical Japanese dictionary.

METHODS
B 50-dimensional skip-gram model with negative sampling, context window covering the
B Can word embeddings trained on the H: encode enough semantic information to whole poem using Gensim 2.3.0 (Rehiiek & Sojka, 2010).
find subordinate words via their superordinate concept?

PROBLEM

B In order o 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.

hif Access the dataset online using
Google's Embedding Projector

TR

H ‘ume’ (plum blossom)

<
(5113 1 @ - Similarity
{EHERAE b
o i o
Frk ; fe<
) il
TIEh y o
s L .
fityp * J o
13
53 . B2 ‘sakura’ (cherry blossom)
sl e o o ity scre)
By
-3 1 pmaamenmi hr) 8.53 T bt oy S 79 )
PCA1 @.73%)
Figure 1: PCA of word embedding space (4157 words x 50 di ions) 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].
Among s e,
® 2 o e} —w
Lo .
|
6 KBBE l )
& Figure 3: PCA of words similar to { ‘hana’ (flower) and 5 ‘natsu’ (summer).
%) o
: CONCLUSION
Figure 2: PCA of words similar to f§ ka’ (fragrance) and (% ‘chiru’ (fall). B 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
R E S ULT S indicates the subordinate concept a.
B ‘ka’ (fragrance) is related to ‘ume’ (plum) (replicating Mizutani, 1983). W We could therefore verify that it allows us to extract the concrete name from its

M Falling flowers denote ‘sakura’ (cherry) and not ‘ume’ (plum); ‘sakura’ (cherry) relates to superordinate concept.

chiru (fall), which indicates that people at the time lamented falling sakura (falling cherry R EFERENCES
blossom petals) (replicating p. 84 in Katagiri, 1983).

Kaagi, Vol
Le, Quoc V. and Toms Molos G019 P CoRR, Vo, bs/ 405405,
Nelloy, Tomas, K Chen, G

M Subtracting tachibana out from the summer vectors reveals a vector space devoid of e Sy €, UKL g 15015751

relationships between natsu (summer) and hana (flower). These relational expressions i .20 Kozs, Tokyo, J ara She

(summer + flower; summer + flower - tachibana) reproduce our current understanding of et Wb by o et bttt | e

the relationships between flowers and seasons as well as some emotions associated with R Lo ay . Boston MA USA: Cheng nd T Compy -
them in the word embedding space. No.3,pp.33-39 - )

JADH 2017:"Creating Data through Collaboration” @ Doshisha University, September 11-12, 2017
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§$ Methods

Introduction
e P: Hairball effect or spoke effect (Yamamoto 2005) Material: the Hachidaishi (ca. 905-1205)
e P: Difficult to observe all word adjacency featureg. Calculation of Cooccurrence Weight: cw
. O: Checking the distribution of cooccurrefice '
weight (Yamamoto 2006) w(t,d) = (l+log tf(t.d))-idf(t)
. G: Drawing clear figures and extracting flinction wordls. cw(ty, ta,d) = (1+log ctf(t1,ta,d)) - cidf (t1,t2)
. S: Cooccurrence weight is like the mea idf (11, 1) idf (1) - idf (1)
. ci = \/idf(t) -1
value of two person’s weights. O 12 ! 2
. N
idf) = log
Tall Head ()
CO
) & ring!ring!
\ p . . .
@ ‘> =@ Distribution of cw becomes Bell curve.
3 T
9 T =y
Long Tail Dinosaur {8 . .
>3 o e Over ¢ = Content Tail.
" more generic more specific / — light heavy C.F. Gauss e Under —o = Function Tail.
(1777-1855)
Function Tail (ﬁ %
& 188
- 0 o
hl = Table 2: Lower cutoff patterns of ame (sakura) in Kokinshii: 30 out of 164 patterns
Result X extracted; cw = co-occurrence weight; z = z-value (normalized value of fre-
I quency) word annotations: ba(cond.), bakari(only), besi(should be), chiru(fall),
800 ), isa(already), kakusu(hide), katu(win), koku(pull),
Table 1: Upper cutoff patterns of ame (sakura): cw = co-occurrence weight; z = z-value komoru(go deep inside), magiru(mix), maku(wind up),
(|f»‘iumlizwl oo of frequency). word annotations: ari(be) lya(vi‘md‘ ). hatopic.) it is), masi(as), mazu(mix), me(eye), minami(south), miyako(city), mono(thing),
hana(flower), hito(human), keri(past.), ki(past.), koso(emphatic.), miru(see), mo 3 600 ; e . (o) sumi(black ink), tatu(start,stand),
(also), nasi(no exist), nu(neg.), o(obj.), omou(think), ramu(awcwill), su(do), te(p), § (cherry) ““f;‘J“)‘“( °“‘(° t‘"“)““ " “,i"?i‘l )1) Ka(oorid)
to(and), ware(we), zo(emphatic.), zu(neg.) g yamu(stop), yanagi(willow), yononaka(wor
cw = pattern cw > pattern cw = pattern = z pattern cw z pattern
> N P =5 3.18 yamu-manimani 106 2.38 1.31 si-fukakusa
1 062 -091 mo-keri 11 059  -0.96 nasi-ha 21 052 -1.05 nu-o . P P
2 062 -092 hanao |12 057 -095 oramu |22 052 -105 ozo 200 304 minami-magiru o e
3062 092 okoso |13 057 -0.95 moramu |23 052 -105 miruo 293 minami-maku los 238 151
4060 -094 zukeri |14 057 -0.98 aki |24 048 -109 ba-mo 286 maku-magiru 109 238 L3l >
5 060 094 suha |15 056 -1.00 zumo |25 048 -109  okeri 5 ; + A 3 262 yanagikoku 1o 238 130 sakura-me
6 060 -094 toba |16 036 -100 ote |26 043 -116 zuha - - 257 yamu-makasu .
7059 0.96 17 055 1.01 hito-mo 27 043 116 to-o0 z-value 2. 5‘5 ‘mazu-koku IES % lz 1.04 chiru-katu
8 059 -0.96 18 054 -102  zute |28 043 -116  teha 1600 243 yanagi-mazu 196 24T 101 bakari-sumi
9 059 -0.96 waremo |19 052 -105 zoha |20 034 -127  o-ha 242 sakura yamu 7T 216 103 maku-best
10 0% 0% meie |30 0% 105 omene |30 034 A3 ome e 0 20 mianiyanbase | 138210103 ek
1200 o1 240 183 uturou-komoru 160 216 1.03
o 102 2.40 1.33 sakura-watasu 161 2.16 1.03
1000 A 103 240 13 katu-nagara 162 216 102
g 104 2.39 1.32 sakura-masi 163 214 1.00 'yononaka-sakura
S 800 105 2.39 1.31 sakura-makasu 164 214 1.00 mono-sakura
£ 6o
400
200
ol
R 4

2-value

Figure 1: Bell curves

ooy 81

Figure 2: Construction of the predicate of omou (think)
with Function Tail

Conclusion Figure 3: Hairball effect Figure 4: Only with Content Tail

1) the distribution of classical texts fits a Gaussian (Bell) curve as well as in modern texts (Hodoséek and Yamamoto 2013);
2) the cw value can separate patterns into three layers (low-, mid-, and high-range) using inflection points (-l 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.

Reference

e Yamamoto, H. (2005), Visualisation of the construction of poetic vocabulary using the database of the Kokinsha., Jinbun kagaku to
detabesu (Humanities and Database) the 11th symposium, 81-8, The council of humanities and database.

e Yamamoto, H. (2006), Extraction and Visualisation of the Connotation of Classical Japanese Poetic Vocabulary, Symposium for
Computer and Humanities, vol. 2006, 21-28, The information processing society of Japan.

e Hodoscek, B. and H. Yamamoto (2013) “Analysis and Application of Midrange Terms of Modern Japanese”, in Computer and Hu-
manities 2013 Symposium Proceedings, No. 4, pp. 21-26.
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Problem Solusion See what happens!
Hairball Effect!!! Cooccurrence Weight Over lo = Content Tail

= Bell curve! ﬁ- Under —10 = Function Tail

It allows us to divide wor&:vinto
3 kinds:= high, middle, and low.

3333; ot @)&@%@@&%@% , T

by frequency-rank Cooccurrence weight word patterns
like two person’s weights

* Content Tail

—— Long Tail Dinosaur

<+ more generic words more specific words —

An Analysis of the Differences Between Classical and Contemporary

Hilofumi Yamamoto Poetic Vocabulary of the Kokinshti ~ Bor Hodoscek -t
Tokyo Institute of Technology Osaka University 53&?5,;7;
What we examined is: What we calculated is:
L]
——
The amount of Residuals Contemporary Translations Original Poems

Even if translators said that they translated poems using word by word methods, ...

Over 46% (mean*) of text is translator added information.
*Maximum value: 80%

Conclusion:

it is impossible to convert the contents in the ancient language
into only their equivalents in the modern language.

Implication:
R may include something ..

which we should investigate without our intuition.
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Conclusion https://cuckoo.js.

Vr /s aaded usbreumeh~/df-oe- 5

It is impossible

3pd-gouebewe-6L0zHO

to convert the contents in the
ancient language into

only their equivalents in the
modern language. -

—~| =) ~ j"! o O 17 —L—I ﬁ~| e -
Including something else! el

An Analysis of the Differences Between Classical and Contemporary
Poetic Vocabulary of the Kokinshu

4 ov D)
. . . o™ e € ol
Hilofumi Yamamoto, Tokyo Institute of Technology cae®T o e o e e
Cort® ok Nty b e R
Bor Hodoscek, Osaka University @ J
Introduction Fia. 1: Flowchart of data processing
- to——m - pair No.
Are.the 011gr.1a1 poems really . - |+ - value of matching level, exact=17, field=13, group=10
equivalent with contemporary translations? I I 4= POS To.
Can we trust the interpretations? | | | OP element No.+ +- CT element No.
I I I OP element +|- I I (|ZT element
Methods 117 11 *tatsutahime 00 <-> 12 *Tatsutahime (pn.Tatsutahime)
. A 217 47 te 04 <-> 25 te (hand)
1) 1000 poems in the Kokinshu (ca.905) 317 47 mukeru 05 <-> 26 mukeru gtow?rd)
. 417 2 kami 06 <-> 32 kami d
2) 10 sets of the translations (CT) 5 10 61 o 07 <> 33 g:m Em
g airs o e 6 17 47 ari 08 <-> 34 aru (be)
3) ALIGN 10,000 pairs (1,000 poems with 10 sets) LA T 08 <3 38 aru (he) use)
8 17 65 koso 11 <-> 36 koso (EM)
917 2 aki 12 <-> 38 aki (autumn)
BG-01-2030-01-030-A-0 0 -0 (god) 10 17 71 no 13 <-> 39 no (con)
1 + 1 ié i; g konoha }é <f§ ig konoha Eleaf of)tree)
G F E nusa <= nusa present
oLl 13 17 61 to 20 <-> 46 to ECRD))
—-01- -01- —A- - 14 17 47 chiru 21 <-> 49 chiru fall) | e
BG-01-2030-01-250-A-0 0 0 -0 (Buddha) 15 13 74 ramu 22 <-> 54 u (©IR)
a4 Aot ofsdded iformation (Y-1000)
Result .
St T

015 o 010 041(010) 0.6
011 039 (008) 067
013 040 (009) 0.7
011 042(008) 0.6
007 039009 0.6
011 041 (00 2
020 044(007) .70
006 038(010) 069
012 042 (003 00

012 o
o1 0
6 Kwoja 010 0
Misuda 000 0
Okumura 0.06 0. )
Oumwa 010 016 (005)
W Taeoa om0 (010)

012 (0.0 o)

Exact 12 (75.0%)

Unmatched 1 (6.2%) —t

D 25 (59.5%)

Gmuy(lzﬁ%) ]

Field 1 (6.2%)

s2/a1 = 0.293 @en)

~_

OPben : 16 elements CTessxoma) : 41 elements
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e Fortunato, Santo (2010) “Community detection in graphs”, Physics Reports, Vol. 486, No. 3, pp. 75 — 174.

e Jaccard, Paul (1912) “The distribution of the flora in the alpine zone”, New Phytologist, Vol. 11, p. 3750.

e Kamada, Tomihisa and Satoru Kawai (1989) “An algorithm for drawing general undirected graphs”, Information Processing Letters
(Elsevier), Vol. 31, No. 1, p. 715.




>f|+l https://cuckoo. js.ila.titech
W

SR DRI
BFR(L <h) Ik

[fRlJE EBITfFEDLN
S E DI
BT o

Tokyo Tech

SR EHESEOBICRE O 2T &I k:

WIETEM ymas  vae-v— suoqy
RRI¥RE 7JYvbhyR#E

Hiy Bk

o MR (LS - LD o bk JUAREE (905 AEEE-1205 4F)
o [FNI% (L<3)] o [ L IFRDILHBINZ —> T

o ARDEMTALND o EHENRE—VDEEEFND

o IHIZHEUMESN?

cw(ty, br,d) = (1 +log cif (ty, b, d) Nidf (1y) idf (1) (1)

ﬁ;j idf (1) = log ——— df(t) 2)
F1 /MEICE TSN, 4 MO B
No H B Hik 4 BRI Il BRI 58 FE TR S
1. 164 IR 16 17 15 16 6 9 34 51
2 153’ 23 33 25 15 8 4 8 37
3. 68 AWM 3 5 5 10 11 4 16 14
4 35 /M § 7 0 2 3 1 3 11
ek

RO/ R TH Y /IIRD,/ & FEOHD,/ FEDOTFER (Hrih4 577 fEH)
RFROR . 2 < ULSNE/MOZES /& 5T O»RT/ Az (Hidi4s 582 AK)
FRHIL & D in< JMIEH ./ LS MO % /7= TREIZLT (45 314 m}\ﬂu)

AE T/ ZEONOFEEEOE HAH/HRHORO /252013 (445 1010 Hi)

FEH /N2 5L/ SN/ EXE0OND5 /aEI VDL (Hrili% 574 G ALK
HF LR /AL B /RS W2 EO7ITIZEOH» s e (Fidi4 585 HfT)

Rt (16)— B — ﬁékb‘iﬂiﬁé (O)
R () — R (M0NL)— W& W AR (7 X) A1 T L (RS O=RED 100 4 (F) & 200 0%

RO (F)

49




FTH28FE RIEMERER

resEsea-g-cl-1 5 i2ENXAL ]

ENJNS-UTER - FEEZ (URSILT—IYHEHBR)

*,%O)EE"J =nn§%‘ﬁﬁﬂ’]' EJE&)%)'

DG : HESEOLEBZEZZENME N\MITS |
M8 0RICKDT A RAva !
TATHES OMDIRRY —KE !

INETNDOI. TWSIDBHRAERZYET,
ESRRY  BEEIRDDNEEZ TSN,
(1) KBERE & E2TWLVB

(2) COETIF AT

Q: Ei’é"?—"é:lié:/uf&ﬂ—?—?b‘]

LUA MY ad A EEBT—A = HpEg
2F2—USTEFA USRIy \ézgggggﬁ
3.0y T EDy TDIEA FCEAEDR TS
45 =T)) - a3—ADISDERERT - ErEms, Eaae °
5.V a—J)LERRTH DITENSFNLE

6.7 1 VET LMK

7 /17At::1_7_>3>£¥§ﬁ \ﬁ*ﬁ_ﬁ_&/
E aﬁ"—?—" ERBOLHEA ]

8EE (EH)

958 1

10.3BFERL 2 HEEIFEEOPLYEYERTELELE.
115758 AZ#RTIEEMNFEREDRIITH>=DTLLID,
12.3 8k

13.B:EEB

[RRY—%RK] TICLHTOSEMREI
FHEDEE : BN TEATCT A RAAyrar!
a BEDRE| : 22155 | AL/

SEORERICfAIZLAZE
CEFEELTIC.TIL—TD
}’/ (—(:1§2—C¢7‘I~E$L\o

Lo L &I
&

CORE(FFEP) TIE, [55EM

ERIEL0T MBEEUE &L
VFET. WEETOLSIC, BKE
EPHRDETOIBRILFR
BYET,

Mll
U i50 4

BEESOHHS.
YyaAzEANS/MLHY,




EEF BODT Y TERLMLMEA rmxexs

— - - . YRGILT—Y
EELL-SEPA-SEYE BY . KRS FIINB- LTES HRH

Tokyo Tech

FEROFELBHEZREHERNEEESTHBEELEEH 23— DMHERT-,

s FENBENCHS IR LERT T — RNy IRE5N. BOBBOITBNEZS—-T

EBLICTBIENFTERTHD. LHL. RABISATET 1 — RNy TEFELL,
AABOSZATHD TERIAY—RREZAREICL. TORIAY—OEE, OA> FOEE, T4 — RNy
D OEFEBEBCITV, ABDREZBET D XTAZRE L. HIF. AIEHEBERMECIEESN
TLWBEBFIFFEEB0ZZEBR. SEE(FIISEERDE, CDIRFTAICKD. VEEE(FBOKDN
R —EH, 80BDFEENSDBOZNDFEENDIA Y MERIMNBEN(CITR DK D(CRDT.

2017.07.27: X HOEHEOY Y 7@ HD A

T, XHORAY—RB2BBTY. CH/U—7 DVIL—7OR
HTY, EOLCPDELES.

RAY—RES

1KY —RBOMOMAY — (KESEAIRIR) T, @F K-
CE5TABRLEY.

2 H2Y—REDHOMRR Y —7 > 7 o— ~ i3 pptud pdfff TChicLi
HoTHBZE.

3 KRS —CHB, WX 2F -2y hOSDIMRTEE EA,

A HRAF—TOF-FRERTL LTS CRShETS,

5 MRS —REIMIMDE (FAABETA2TH) ER>TREL T,

6 MAY—RETE. RAKEGTECHRLLTOABELDIAY S
WOBAREEGDETOT, TERCREY,

T RER2HCEVT, A R | BSrCUGES (HEX) . 8
ROMTET LEVHMTRREARBTL & 3,

8 BROZETAEG. 1S IL—TEHORBRERAT, AV ERME
Google FormTHIL T &M,

.2 ;}IEL)LLJG)H;} bl -kxl)"l—T—'? 9 IAVE - BMICLAN 2T, KAF—OAREHEL, NAF—EAMD

pAf TPy FO—FLTLREL,

10 75 70— RUAMRRS — LGl - I8 - 7« AD v ¥ a v OABERS

LTHRMEMT ET.

E3 RRA—FEKEMEAEDHA

[ERpT——

\g to submit your paper. Please input as the following

BRI
[BEom: 59
2 f LeExd

SR CARRHE: RBTARELE-
)1'?1't-l B U M oacelm AT R

1. $ERE) (B 16800001)

FAVE, XBOBSMRC S TOTHPUeT o)
URALEREBITUR,

4 BIEmDEmal

1 2017/07/281824:31
2 2017/07/2812:40:26
3 2017/07/30 151502
4 2017/07/31 1316:08
5 2017/08/182313:04
6 2017/07/30 22:40:10
7 2017/07/31 1458:55

R4 aAVR-T4—F\vH X5 RRAH— mzeﬂj K6 RRA—-RFEMFER

(Ad, 18, ~—UBREL, BER) .

IRAY —FES AT LZFIRUTHER. ROKX SR 3EROKED - FAEM, 24 - FEMO>
: BSOTIURRSNC, 1. BEADFEDIAS ~ (BEESHE) . 2. RAY—FHEKEAD
- HENSOIOAT MEER ORRY—FXRES) | 3. FENSFEANDIAY b RRY—FEXKE) .

Ffz, RRY—MFZPDFIZ THRAM LTz EBIRDIRD DR Lo fz. RASY —F E(MEEMMRR

S —7ZWebifR(CKDEIRL, ENSZBHN(CRE (BRfh) URBLIZEDTH D,

H’EEEG)%’\]SO% SEEHNE0ZDISAICLTIE, ZLOBRIBZEITSIZATLNTEL,
@l C DS XFLARFEBERIITRL, SATA 2 IIAFILTBVWTERAEN TS D, S5EFU
NDOSATEFIRATED. L. BEROI ST LZFATDICHAERE(CIDIHENRIRT, L
AESCE /E. ¥Za7)b. BEELOBRICLDIRRLOEE - BIMKENBETHD. CNSDREE
[FZRAFTLRFECKIOTEITI TR, HEOENPEDSZREEERRKCHRBANCHESNDINETHD.

W £ AN OSATORERS - FEHEEOEHEEIEPE . /RAY—(CWITDIA MMELZ D
MLl £ ([CRONNC T« — R\ O TEE, BEDHEIDEFEDLR— hOBEE LN ST,




FRIOEE

=

BIEMERRE

saFA-B-CIIS5&EXE]

FENNE - UL -FEEZ (VRSLVLT—IYRREER

EEORE B
FHELBICEET A RNy ary ! RRIY—KS !

e ==
EEE

DEEFE ZHEBENDITS !

P HEE—FOSIHT
fEo71=3F, L\LA% !
ElVof=in, E5157?

TNENDN. TWBIDBEHRLSRZYES
ESRRY, BEERHDMNEE R TS,
(1) KEBIZ & FoTWS

(2) ZOETIE gintoTWN S 7"‘—‘4ij\\/¢/3_/

IEEF LI EALEEZEDN
194 NP a9 4V EEEBT—A
2Fa—VUTEFa-UITIy
Iy TED Yy TDEEI
4.=T)) - Pa—2ADBDEFFET
59 a—J)LEiEEH

SAFILOIG
IZIZ B G A
F={EAEHDATINS,

6.7 4 VET EHIE HFEL-SRR
7.225AEAZ 2= —a U BR DIBHEERLE

A L.

IEEFLER/OMLHEM
8.BFE (EE)
9.5BMERK 1
10.5EF Rk 2 | HEIEEBERRNITHE L || TTRvE— IRy T D
114758 ELGEREDEIITHEYEL, || E—L DK HEER
12,58 AR TIELENTEEDESIC || DI BETHRyE—]
13.8E85E BEot=DTLESID, ELVhERM ?

RRE—FK [ILHTOEEMR

STLVEWNEHFEIE

S DEEN
BHRTEAT
FTAARhAyar!
HEDIRE

Loc1 )

CORE(SHEY) TIE. [SHEMER]
EHDT HEE R ERVFET LY
FETOLIIC BREBZCHADX

=—_}\

EZDI5%EED !
BZIT7 0!

I_I_:_“J &ELeiae

TAIMRATLS !




3

I

%EH

7.1

[N

7.2

A

7.3

i

- HME

HE - HE

. Japanese: A Comprehensive Grammar, Routledge, 2012 (p. 55)

BRI =N K B FEEEOMLE, Ta— XA & HAGERMSE) 0D UEE 2015 (p. 55)
A=A S U E AT, V) — A EEHAREI—SAT [a—n2k

R WlAaE 2019 (p.55)

. A Gradual Approach to Technology Based Instruction, Learning Japanese in the

Network Society, University of Calgary Press March 2003 (p.55)

AAEE: K¥k

KZEFE (AM) 7—<BIHAGE T51. Strategic Japanese (p.56)

KFEBE (WIFk) 77— HIHAGE 23,24, ¥4 Z7BEY b - Yy X=—X (p.58)
KFbE (Ef) HAGE T3+ —%F< ] (p.56)

KFERE (EfD) BHAGE L2 ) =X %§HE] (p.55)

KB (E#f) HAZE (Za2—2%B< ) (p.55)

HAGE: FE

288 (E#) HAGE Advanced Japanese (p.55)
B (EER) « 94512 - AF)L (p.56)

53


https://www.taylorfrancis.com/books/9781136196454
http://hituzi.co.jp/hituzibooks/ISBN978-4-89476-751-5.htm
http://www.asakura.co.jp/books/isbn/978-4-254-51607-4/
https://press.ucalgary.ca/books/9781552380703

54

i
J
gl
I
i

7.4 BARXLEEE
1. Z8: HARbEY Tz &

7.5

N
o

© X N oG WD

—_ =
= O

1.7

NS o WD

- HAREEGIA:

f: i et (p.56)

e aag%%uﬁ (p.56)

SE2D (p.57)

Kb S3EFE (p.b7)

S/ —h TzeiEos ] (p.58)

MOOC TokyoTechX

Ten Sentences A Day for Thirty Days:
Ten Sentences A Day for Eight Weeks:
Ten Sentences A Day for Eight Weeks:
Ten Sentences A Day for Eight Weeks:

D LABADPADE ARADA
2. B HASUEEEE TR bR & HARGE
. F—<HIAAZE T51 LA— ME (p.55)

e
EER: SFE¥ A (p.56 and MOOC p.57)
T E5EF B (p.56 adn MOOC p.57)

KAl (p.56)
1 (p.56)

Dictation Every Day, Basic 1. (p.57)

Dictation Every Day, Volume 1. (p.57)
Dictation Every Day, Volume 2. (p.57)
Dictation Every Day, Volume 3. (p.57)

Idiomatic Japanese: The Secret of Advanced Japanese, Volume 1. (p.57)

Idiomatic Japanese: The Secret of Advanced Japanese, Volume 2. (p.57)

Idiomatic Japanese: The Secret of Advanced Japanese, Volume 3. (p.57)

Kanji Vocabulary: The Secret of Advanced Japanese, Volume 1. (p.56)
The RONBUN SHINAN: Writing The Basics (p. 56)
BIEHEONE: o ESADDANEZEEH (p.56)

Th b EFEEEE LD

Z Dfth

HTRTO»55DHAGE - HDOHAGE
HTRThO»55DHAGE - HDOHAZE

ERED 7212

(p.58)

s AR (T —2 7y 7)) (p.5T)
o A (SEEERR) (p.57)



7.7 Z oA

55

3. HCHRTHO» 25 OHAGE - SEOHARGE: /INEER (7—2T v 7)) (p.57)
4. BEREFEFHE: A—NRN—HF A TV ANA AT —=VIR (F—2 T v 2) (p.57)
5. BEMERE & Z 23R (p.58)

.
*127¢
S
HATBLBE
o
————— =
e
=
b=
=
ﬁ AR
ol
i
oocan s VARE
Japanese: A Natural Speaking Japanese: Essense of Culture Japanese: Songs and Dramas
e ] et e,

FLAYY—2
ATRRRAD7 70"




56

Nuts and Bolts of Kanji
e Secret of A -

!‘H‘H‘\r\
0ooooo

oooooo

zeEont
EABADADEARANARA
Wnopoen. sETaIrBoTIELD

v—0Tv

RRXRE BFE

SATAVITRFI

s ssinsmonEeE

*
v—7

MUER: BEHORH
EURV SR BREALS

nan e
KIEAZOBE

EEORYT LRSI EOOHRER S

2 BROIEE

EARBHH

207 70-7

ZriomRE

W B




Linguisties 101
“Truth of Daily Language

Linguistics 201
Modeling of Language

Linguistics 301
Figures of Language

Linguistics 401
Unravel the Language Mechanism

Dictation for Every Day (DAE)
Ton Sentences A Day: Volume 4
Lot eamn Japanese through Dictation

Ten Sentences A Day (T.S.A.D)
Dictaion for Every Day (D45) Volune 1

on Sentences & Doy (TSAD)
Dictation for Every Day (D45) Volume 2

ntences A Day (T.S.A.D)
tion for Every Day (DAE) Volume 3

e @ @E 4

“Ten Sentences A Day (TS.A.D)
Dictation for Bvery Day (DAE) Volume 4
learn Japaness through Ditation

Idiomatic Japanese
Tho Scretof Advaned Jnpanese

olume 1

X oo Tch X
Lotslarn Womatie Expressons of Inpancsa

Tdiomatic Japanese
Tho Sacrot of Advancsd Japaness
Volume 2

& Tokyo Teen X
Lot lern Womatie Exprossons of Japancso

Idiomatic Japanese
The Secrt of Adanced Japaness
Volume 5

& Totyo T X
Lot o Womatic Exprossions of Japamess

j

Hilofumi Yamamoto

Hilofumi Yamamoto

Hilofumi Yamamoto

57



58

ooooo

@ rotyo e x

dodoood

Lot arn Japancss by doin

Workbook




EHEHKIZOWT

BHOHKGFIZIET 7 Vi T “Carpe
Diem” (BN - T4 T L) o>ThHDO F
9, JiEETIX “Seize the day”. HAGETIX

T4V A RITAVATITVIR

[ZOHZRD] LIRENTVWET, 22X Quintus Horatius Flaccus
0 N BC.65.12.8-BC.8.11.27
[ZOHZEELA, H—H0EDZIL] 20D FRE—THROM A X ) T OFA

Bk2H 0 9, #looni 1 koo —<
DEART T+ UV ADFIZELT 4T, M
i “Dead Poets Society” (1989 4, ¥R M
FEEEDZIBEY - UL VT LARXEH) 12
HTEET,

Sibexb, HRLERY
EhfseEn 2 u s
2018 F 4 H 12H Z 1K
2018 10 A 15 H 25 2 hK
2018 & 12 A 26 H £ 3 bk
20194 1H 1H 4k
EH louEs
(©2018, Hilofumi Yamamoto






	第1章 科学研究費助成金
	第2章 受賞
	第3章 サイエンス・カフェ神戸「目で見てわかる歌ことばの姿」
	第4章 ひらめき☆ときめきサイエンス、他
	第5章 依頼・取材
	第6章 論文・ポスター
	第7章 書籍・教科書

