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10.

. 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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https://www.jadh.org/osdh2011
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.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
http://www.dh-jac.net/jadh2013/abstposter.html#poster
http://www.dh-jac.net/jadh2013/abstposter.html#poster
http://conf2014.jadh.org/
https://conf2014.jadh.org/Abstracts/Session1-1
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
https://conf2014.jadh.org/Abstracts/Poster6
http://conf2015.jadh.org/
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
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)
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Design of Serial Comparison Model for the

Diachronic Corpus Study of Japanese

m Hilofumi Yamamoto 4 Makiro Tanaka Yasuhiro Kondo
Tokyo Institute of Technology ‘\ National Institute for Japanese

Language and Linguistics, Japan

Aoyama Gakuin University

Development of Diachronic Corpus

Project by the National Institute for Japanese Language
and Linguistics, Japan, NINJAL: 2009-13, 4 year project.

Main purpose: Study of Japanese language

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

Parole Langue
corpus
complex system
sl Stati
structure of language sequential reader

- pattern prediction form of language
visible invisible
tangible intangible

visualization

dynamic presentation of
diachronic language change

Figure 1: Corpus and Description, Langue and Parole:

he 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.

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)
6. Tale of Genji

(ca.1100; Genji monogatari; 510,711 tokens)

AB - D
B-A cB D-C
B+C c+D
A+B i+ D\ y
S~
BC AB CD-BC

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 — Kokinshit (ca.905) vs Shinkokinshi (1205)

Figure 3: Serial comparison model; differential model of
transitional linguistic elements of target texts;
A is a set of elements that occurred at Time t1;
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’.

Sakura ([J) and

Yoshino (0 ), a place name
in Nara prefecture

<+ Kokinshi (ca. 905)
Shinkokinsha (1205) —

during 300 years differences.

&S

s
7 Y

Cez 5
N (S PN=w,
S <

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

e Tllustrated the serial comparison model for
historical analysis

— Lexical differences between any two groups of t
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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 . t( d)—<1 ) s C( . )i df( ) (et
about 9,500 poems. cw(ty, tz,d)=(1+log ctf (t1,t2,d)) - cidf (t1,t2)
cidf (t1,t2) =/idf (t1) - idf (t2) Figure 1:
N 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).
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Figure 2:  Graph model of kahazu (O , frog)
before pruning node [ .

LU (44/44/44, 5.37) cw > 2,50 K:1-8 U:1 L:0.00 M7 Z:1.00

Figure 3:  Graph model of kahazu (O , frog) Figure 4:

Graph model of Yamabuki: a core node, [ 0 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
. 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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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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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.
MW 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

W Can word embeddings trained on the H: encode enough semantic information to
find subordinate words via their superordinate concept?

hift

il

(vaucs bl denot op S cosine sy scors)
b e e o)

By

=5 U ponsebun (ocmtin ) 52 FTE sbambans ey Mossms) 079 .

@

JERF A

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

MATERIALS

B Hachidaishit: classical Japanese poem anthologies compiled under decree by Emperors
(ca., 905—1205), comprising approximately 9,500 poems and 159,183 tokens (Source:
Kokkakait ijiiichic i database published 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

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

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.

Access the dataset online using
Google's Embedding Projector

—m:

H ‘ume’ (plum blossom)

B2 ‘sakura’ (cherry blossom)

PCA1(29.73%)

Figure 1: PCA of word embedding space (4157 words x 50 di

) filtered to incl

de 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].

.
wo, < (M O 5 e

Figure 2: PCA of words similar to 7 ‘ka’ (fragrance) and {3 ‘chiru’ (fall).

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

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

M 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 - tachib: P ing of
the relationships between flowers and seasons as well as some emotions associated with
them in the word embedding space.

our current und d

Amengsu

smmer fawers,

Similarity

10

10

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

CONCLUSION

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
indicates the subordinate concept a.

W We could therefore verify that it allows us to extract the concrete name from its
superordinate concept.
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WORKSHOP on Japanese Text Mining

11/29, 11am-1pm @Presentation Room (YRL Rm 11348A)

Japanese corpora for mining: NINJAL, etc.
Digital text-mining & analysis tools: MeCab, etc.; word2vec,
text reuse analysis, and topic modeling.

Consultation on JDH Projects:

11/28-30, 1-5pm @West Classroom (YRL Rm 23167)

11/28: Extensive reading
11/29: Ryukyuan dialects, Speech corpora, Genji Monogatari
11/30: Other topics

Cosponsored by

Tadashi Yanai UCLA-Waseda Initiative for Globalizing Japanese Humanities,

UCLA Terasaki Center for Japanese Studies,
Tokyo Institute of Technology, and UCLA Library
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A Study on the Distribution of Cooccurrence Weight Patterns of
TokyoTech Classical Japanese Poetry g .
or Hodoscek

Hilofumi Yamamoto

Tokyo Institute of Technology Osaka University AIRAZ

OSAKA UNIVERSITY

Yy

§§ Methods

Introduction
e P: Hairball effect or spoke effect (Yamamoto 2005) Material: the Hachidaishi (ca. 905-1205)
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Figure 1: Bell curves

VERB ——— @ —— LK — al —— @ ——— DN —— ganma —— bl —— b2 — END
anou k51

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 (-1o 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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1 Introduction

The purpose of the current project is to clarify the relationship between literal
(or written) elements and non-literal elements (or connotation) of an ancient
language. We will first clarify the differences between the original ancient
language and modern language translations of poems in the same literary
work, the Kokinshu. In particular, we will examine whether the translations
of the Kokinsht use the same words as in a poem (or words corresponding to
the modern language) or whether they use words not corresponding to words
in a poem. To specify elements written only in the translations, we sub-
tract the elements of original poems (OP: the Kokinshu) from the elements
in their contemporary translations (CT), and analyze the residual elements.
The differences, therefore, may include two kinds of elements: 1) elements
resulting from chronological differences in language; 2) elements added for
interpretation. We will subtract the elements of OP from those of CT to
account for these differences. While similar attempts have done the sub-
traction processing manually for the analysis of modern language (Miyazima
1979, 1980, Suzuki 1988, Hasumi 1991), this is the first attempt to subtract
a set of linguistic elements from another set by the computer.

2 Methods

We will use the corpus of the Kokinshu by Nakamura et al. (1999). As shown
in Figure 1, the poems and the translations are stored as corpora databases
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Figure 1: Flowchart of data processing

Table 1: Summary of the contemporary Japanese translations

translation work (year) pages manuscript method

Kaneko (1933) 1105  Teika word-for-word
Kubota (1960) 1449  Teika word-for-word
Matsuda (1968) 1998  Teika not mentioned
Ozawa (1971) 544  Teika wording changed
Takeoka (1976) 2278  Teika word-for-word
Okumura (1978) 434 Teika intention oriented
Kyusojin (1979) 1260  Teika words added
Komachiya (1982) 407  Teika not mentioned
Kojima and Arai (1989) 483  Teika not mentioned
Katagiri (1998) 3022  Teika word-for-word

and both of them are separated into tokens using the classical poem tokenizer,
kh (Yamamoto 2007). We convert the tokens into meta-codes, then using the
meta-codes, subtract the elements of the original from the elements of their
translations. We examine the length of the portion of meta-codes between
the two elements. (Figure 2) As an algorithm for matching the elements of CT
and OP, we use Longest Common Subsequence (Traum and Habash 2000).
An example of subtraction processing with code2match.c (Yamamoto 2005,
2009) is shown in Figure 3.

BG-01-2030-01-030-A-0 0 -0 (god)

T 1
G F E
oo

BG-01-2030-01-250-A-0J 0 0 -0 (Buddha)

Figure 2: Level of matching elements: group matching (G); field matching (F); ex-
act matching (E); each level is evaluated by the length of corresponding
characters of meta-codes from the first letter.
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117 11
2 17 47
3 17 47
4 17 2
5 10 61
6 17 47
7 10 64
8 17 65
917 2
10 17 71
11 17 2
12 17 2
13 17 61
14 17 47
15 13 74

-- pair No.
-- value of matching
T—— POS No.

OP element No.+
OP element + |

*tatsutahime 00 <->
te 04 <->
mukeru 05 <->
kami 06 <->
no 07 <->

ari 08 <—>

ba 09 <->
koso 11 <->
aki 12 <>

no 13 <->
konoha 14 <->
nusa 19 <->
to 20 <->
chiru 21 <->
ramu 22 <->

level, exact=17, field=13, group=10

+_

12
25
26
32
33
34
35
36
38
39
40
45
46
49
54

CT element No.

?T element

xTatsutahime (pn.Tatsutahime)

te
mukeru
kami
ga

aru
kara
koso
aki

no
konoha
nusa
to
chiru
u

(hand)
(toward)
(god)
(SUB)
(be)
(because)
(EM)
(autumn)
(con)
(leaf of tree)
(present)
(CRD)
(fall)
(CJR)

Figure 3: An example of the alignment of the matched elements between OP(298)
and CT(298, koma). Each line consists of the matched pair ID number (1),
the matching level indicated by the value (17), ID number of POS (11)
which indicates a place name, OP element (*tatsutahime), ID number
of OP element, ID number of CT element, CT element (*Tatsutahime),
and the glossary; * written in different kanji.



Table 2: Result of subtracting the elements of OP(298) from those of CT (298, koma):
it indicates the ratio of the ingredients of OP(298).

OP (valid number of element) =16

E (ratio of exact match) 12/16 = 0.750

F (ratio of field match) 1/16 = 0.062

G (ratio of group match) 2/16 = 0.125

T (ratio of total match) 15/16 = 0.938

U (ratio of unmatched OP) 1 - T=0.062
3 Results

Table 2 indicates a calculation of the components of OP(298). OP(298) refers
to a poem by Prince Kanemi. CT(298, koma), in turn, refers to the translation
of the 298 poem by Teruhiko Komachiya in 1982. 12 elements out of 16 (75
percent) are matched in CT(298, koma). One element out of 16 is matched at
the field level, and two elements out of 16 are matched at the group level in
CT (298, koma). One element of OP(298) does not match the elements of CT (29s,
koma). If we assume that matched elements at all the three levels express in
CT (298, koma), then 15 elements (94 percent) of OP(298) express as the elements
in CT(298, koma). If we assume that matched elements at all the three levels
are expressed in CT(298, koma), then 15 elements (94 percent) of OP(298)
are expressed as the elements in CT(298, koma). The remaining 6 percent
of elements of OP(298) do not match against any elements in CT(298, koma).
None of the ten modern language translations could be fully expressed with
the ancient language. The amount of added information was 80 percent
higher than the original.(Table 4) The differences between the theoretical
and experimental values were at most 8 percent. Those were rare cases, and
in general accounted for around 4 percent.

4 Discussion

Based on the analysis of the differences between the two, we assume that
translators attempted to express some cultural elements unfamiliar to mod-
ern people. Table 3 is an example of a calculation which indicates the com-
ponents of CT(298, koma). CT (298, koma) uses the same 12 elements as OP(298).
The total number of elements of CT (298, koma) is 41; thus 29 percent of CT (298,
koma) is calculated as the component of OP(298). The rest of CT(298, koma),
71 percent, is considered as added annotated text. Ratio A, however, does
not consist only of newly added components: it should be deconstructed into



Table 3: Component of CT in case of kks 298 by Komachiya (1982): fabs(D-H)
stands for the function of the absolute value of the practical value, D,

minus the theoretical value, H.

CT (valid number of element) 41
W  (ratio of original word use) 12/41 = 0.293 (E/CT)
A (ratio of annotation) 1-0.293 = 0.707 (1-W)
---breakdown of the annotation---
Pil(ratio of FG paraphrased) (0.62+0.12)/0.707 0.073 (F+G)/A
P2(ratio of U paraphrased) (0.707-0.073)*0.062 = 0.040 (A-P1)*U
D (ratio of purely added) 0.707-(0.073+0.040) = 0.595 A-(P1+P2)
H  (theoretical value of D) 1-16/41 = 0.610 1-0P/CT
Gap fabs(0.595-0.610) = 0.015 fabs(D-H)
Table 4: Amount of added information (N=1000)
alignment subtraction
translator min. mean (SD) max. min. mean (SD) max.
1 Kaneko 0.16 0.53 (0.09) 0.80 0.18 0.49 (0.09) 0.73
2  Katagiri 0.21 0.49 (0.08) 0.71 0.16 0.44 (0.08) 0.68
3 Kojima Arai 0.15 0.46 (0.09) 0.74 0.10 0.41 (0.10) 0.69
4 Komachiya  0.12 0.44 (0.08) 0.72 0.11 0.39 (0.08) 0.67
5 Kubota 0.15 0.45 (0.09) 0.77 0.13  0.40 (0.09) 0.72
6 Kyusojin 0.10 0.47 (0.08) 0.73 0.11 0.42 (0.08) 0.69
7 Matsuda 0.00 0.44 (0.09) 0.77 0.07 0.39 (0.09) 0.69
8 Okumura 0.06 0.44 (0.08) 0.75 0.11 0.41 (0.08) 0.72
9 Ozawa 0.10 0.46 (0.08) 0.72 0.20 0.44 (0.07) 0.70
10  Takeoka 0.11 0.42 (0.10) 0.74 0.06 0.38 (0.10) 0.69
mean 0.12  0.46 (0.03) 0.74 0.12  0.42 (0.03) 0.70



W 12 (29.3%

Exact 12 (75.0%)

Unmatched 1 (6.2%) —

Grouy(lz.s%)

Field 1 (6.2%)

D 25 (59.5%)

OP.gg) : 16 elements CT29skoma) : 41 elements

Figure 4: Pie-charts illustrating the components of OP(298) and CT'(298, koma): the
ratio of purely added components is estimated based on the number of
elements in common in OP and CT.

three kinds of components: 1) the first level of the paraphrased component,
P1, which can be estimated from the ratio of the elements of the field match
F and the group match G; 2) the second level of the paraphrased component,
P2, which can be estimated from the ratio of the unmatched elements, since
even unmatched elements are assumed to be somehow translated into CT;
and 3) the purely added component, D, which can be estimated from the
ratio of the annotation minus P1 and P2.(Figure 4)

If the estimation from the subtraction of elements of OP from those of
CT is correct, the practical value, D, can be close to the theoretical value, H,
and the validity of the operation will be supported. In the case of the values
between OP(2098) and CT (298, koma), the theoretical value is 0.610, the practical
value is 0.595, and their discrepancy is 0.015, which means the two values
are very close.

5 Conclusion

The current paper discussed the differences between the original poems of
the Kokinsht and its translations. We attempted to classify the components
of both OP and CT to examine whether or not CT includes added elements,
which are the non-literal elements of OP. After subtracting the matched
elements between OP and CT from CT, the presence of a residual indicated
that CT includes newly added elements. It shows that it is impossible to
convert the contents in the ancient language into only their equivalents in
the modern language.
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Drawing Tools”, in M. Jiinger and P. Mutzel eds. Graph Drawing Software, Berlin Heidelberg New York: Springer-Verlag, pp. 127-148.
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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
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