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Abstract
Transliterations and cognates have been shown to be useful in thefdaiBegual extraction from parallel corpora. Observation of
transliterations in a trilingual English, French and Japanese specialisguhcable corpus reveals evidences that they are likely to be
used with comparable corpora too, since they are an important andmeleart of the common vocabulary, but they also yield links
between Japanese and English/French corpora.

1. Introduction 2. Overview of the transliteration

phenomenon
Bilingual lexicon extraction from comparable corpora has ) ) i
received specific attention in recent years. This atteriion " this study, we callransliteration the phenomenon of
motivated by the scarcity of parallel corpora, especiaily f PIcking a word in one language to use it in another lan-
language pairs not involving the English language. How-94ag¢, generally using different and non Qquwalent graph-
ever, since comparable corpora are “sets of texts in dific@ Symbols (to be accurate, laan word is transliter- -
ferent languages, that are not translations of each othefted to fit a target Ian.guage). This phen_omenon dif-
(Bowker and Pearson, 2002, p. 93), methods proposed fdf'S from cognates which are words sharing a com-
parallel corpora — that make use of fixed correlations beON ©rigin but evolved in different ways. For example,
tween bilingual textual units such as word, sentence, pardn€ English/Japanese paiol | ey-bal | / /XL =R —L
graph. ..— are not applicable. For comparable corpora, thf?@" & €-bo-0-ru — note that we will always give
standard approach is based on lexical context analysis arfd€ Hepburn romanised version of Japanese terms in-
relies on the assumption that a word and its translation tenfoduced, each mora separated by a hyphen) is a
to appear in the same lexical contexts (Rapp, 1995: FunHanshteraﬂon, whereas th_e Spa_msh/Portuguese pairs
and McKeown, 1997; Peters and Picchi, 1998). estrel |l a/ estrel a, meaningstar, is a cognate.

. - o In some cases, transliteration process is direct and the wor
Although processing methods are distinct, bilingual cor-

h el bl h bis not changed at all (for exampleafé voila, vis-a-vis
pora such as parallel or comparable corpora Share, DY, aison g'atre which are used in French and in English,

essence, some transverse features such as Words_ In one I@Uén though English language does not include any diacrit-
guage that are orthographically or phonetically similar Ojcal symbols in its alphabet). In other cases, however, the

a semantically related word in another language (cognate\%rd need to be drastically transformed, which happen in

or trans_hteranons). Cognates .and transllteratlonsjymi- English/French to Japanese transliterations, since @apan
chor points that are useful to find extra clues for allgnmemijoes not share the same alphabet and does not include some
of parallel texts (Simard et al., 1993). In the same Wayvery common English or French speech sound, such as

¥ve ){/;/]an; tokln\;es_ﬁl_gate }hte use fullness OI thet_trar;shternano cluster of consonants. Therefohmvercraftis transformed
or the task of bilingual terminology extraction from spe- ., 5 - |, (ho- ba- a- ku-ra-f u- t o). Thus,

uahse;j comlparaple corpora. ”We first |n.trodJuce the C(lm'transliterations can be seenths projection of a word, from
cept of transliteration, especially concerning Japanese | oo language, into a target language

r1’his phenomenon appears with many pairs of language
such as western language (English, French, German...)
and oriental language (Arabic, Chinese, Japanese...), in
Note that this paper is not about automatic transliteration both ways. Itis frequent in all |anguages which keep evolv-
comparable corpora, all transliterated units were ex¢thct jng, to allow a dynamic evolution of the vocabulary to fit
and aligned manually, as we were only concern by theilheeds of speakers. This is especially the case with techni-
prominence and relevance among specialised comparab@| vocabulary, which is intended to be shared by a com-
corpora. munity of experts and, at first, do not go through the regu-

in a trilingual English/French/Japanese specialised eemp
rable corpus.



1 2 3 4 5 6 7 8
1| Hi7la W/ A 1™/ ZI1T/e F/tlo
2 | »lkal  FIX/Ki <I7Iku  VH7rlke Z/3lko | &</Xvikya ZFw/¥=/kyu F x/¥ 3/kyo
3| &/H/sa L/ /shi T/ AIsu  H/klse Z/VIso | L</> ¥i/sha L w/s a/shu L x/> 3/sho
4| J=/9ha BI/Flchi —S/Vitsu T/The  &/hlto | Hs/Fvicha Hw/F=/chu 5 Xx/F 3/cho
51 %&/+ha /=i BIXInu  R/t+he D/ JIno | ICe/=vInya Cw/==/nyu IC x/=3/nyo
6 | 13/v/ha /e lhi S 7 1fu ~NI~/he 1Z/5k/ho | U</ vihya UV w/e =/hyu 0 X/t 3/hyo
7| F/=/ma A/Imi T/AImu B/ A me  HIE/MO | A/ v/mya Aw/I=/myu A X/ 3/myo
8| HlSa N1 i 5hLiru UL lre  A/8Jr0 Nl viya Ywl)=lryu D x/' 3lryo
9 | °/vlya W/ fyu &/3lyo
10 | H/7/wa %/ 7 lwo
11| »/7lga  FIXlgi  <I/Z7Igu  1FI#7lge ZIiTigo | Ex/X¥ vigya EFw/¥a/gyu X x/¥ 3/gyo
12| &/¥lza LIV T/ AIzu  #/Plze  Z1/lz0 </ vlia Cw/Y =lju C x/Y 3aljo
13| 72/ ¥ida  BIFi S/YIzu  T/F/de  k/R/do
14 | 13/ 3ba U/ lbi A7 bu X[~/be 1F/R/bo | U/ vibya Uw/C=/byu T x/E 3/byo
15 | 1E/23lpa TIElpi S Tlpu X[Xpe 1Z/RIpo | U/ vilpya  Uw/E=/pyu U x/E 3/pyo
16 | AlZin

Table 1: Standard Japanese mora. Column from 6 to 8 are monaosed with two symbols (note that the second one is
smaller). Line from 10 to 15 are voiced sound, transformeti thie® and’ diacritical symbol (I/ha— |3/ba— |d/pa).
There is one more mora, to be used inside words, the "sméll tsl» refers to a silent mora (romanised by repeating the
following consonant).

lar process of being appropriated and integrated by reguldransliterated using the English pronunciation, for exam-
users of a language. Numerous examples can be found pple A~ A{ >//su- pe- i - n, standing for Spain). However,
computer science technical vocabulary, being used "as-isSome transliterations are issued from other languages:

in French éhell login, OS weh cd-rom e-mail..) even
when translation can be easily fourijge de commande
enregistrement/connexip8E, toile, disque compagtour-

rier électronique..). Spotting transliterations is therefore
even more interesting since it concerns a vocabulary likely
to be missing in regular multilingual dictionaries. being 77 ¥/ L\ /ka-ta-tsu-mu-ri — this last

We chose here to focus on Japanese transliterations and in- €xample shows that species name are often written
troduce some features of the Japanese language in the next Using katakana too) ;

part.

e from French, for example 7w 7 w2/
ku-ro-wa-s-sa-n - croissant or
T A7) Jdle-su-ka-ru-go — escargot in
Englishsnails (cooked one, the name of the animal

e from German, for example
L > h~72Ire-n-to-ge-n, corresponding to
x-rays from Wilhelm Réntgen who discovered them

3. Characteristics of transliterations in
Japanese language
3.1. Japanese writing systems

Japanese language is written using three different sets of
symbols (see Kageura (2005), for complete description). . ) . ,
Kanijis, namely Chinese symbols, are used for their mean3-3- Transliteration relations with French language
ings and can be combined to form plain words, wherea&ven though French to Japanese transliterations are rare,
katakana and hiragana are two equivalent phonetic alphdt might still be interesting to try to align them with
bets composed of 46 symbols each (see table 1). Hiragarferench vocabulary (Tsuji et al., 2002). Indeed, a lot of
are used for common words where no kanjis are availabl&rench vocabulary is common, or very close to English
or are unknown to the writer (typically for children), for vocabulary and by extend, to western languages (several
grammatical purpose and at scarce occasions to represdgfms being cognates or transliterations among those lan-
onomatopoeia emitted by human. Katakana is mostly useguages), especially concerning specialised technicalbroc
to represent transliterated terms which give us an easy waylary. Therefore, transliteration alignment between Eren
to spot them and drastically prune terms comparison proand katakana can give interesting result due to a common
cess. We should also note that katakana are also frequentyidge word Table 2 shows a set of examples extracted
used for emphasise (for example, in advertising) and to repfrom our corpora. Note that knowing the origin of a translit-
resent onomatopoeia. erated term is not really relevant since bridge terms and
French terms are generally cognates, originally from althir
3.2. Origin of Japanese transliterations common language, mostly Greek and Latin.
Japanese language borrowed word from many languageslowever, this can lead to attempt to align translitera-
especially Asian languages (more often Chinese) and westions with faux amis As an example, the Japanese term
ern languages (English, French, German...). Most of7 1L LJ/fi-ru-mu is to be aligned with the English
Japanese western transliterations have been borrowed term film, which also exists in French although the mean-
English language (even country names are for the modng is slightly different. Whereas in Frenélm is generally

e from other western languages, for
»x>/[pa- n from Portuguesehfead).

example



Japanese / Romanised — Bridge term—  French

4> A > li-n-su-ri-n — insulin — insuline
JRLEZ /ho-ru-no-n — hormone — hormone
S4xJL/m-ne-ra-ru — mineral — minéral
~% 7'm > [he- no- gu-r o- bi - n — hemoglobin— hémoglobine
¥ I2/bi-ta-m-n — vitamin — vitamine

Table 2: Example of katakana/French indirect translitenast

used formovie in English it mostly refers toeel, whichis ~ shows some samples concerning every sé&ench only
also the meaning of? 1 )L LJ/fi -ru-mu. We therefore trans. (resp. English only trang. refers to the amount of
take cautious to talk about transliteration relation betwe transliterations, in the Japanese corpus, that can beealign
two term only when both conditions are met: terms are phowith a French term (resp. English term — that is, pho-
netically related and are mutual translations. netically related and translation of each other) but nohwit
On the next part, we will shortly present the comparablean English term (resp. French term). On the other hand,
corpus and observation concerning transliterations agid th French/English transstands for the amount of translitera-

importance among corpora. tions that can be aligned with a French and an English term.
. Finally, Adaptedrefers to transliterations originally from
4. Analysis any language, which can not be aligned with French or En-
4.1. Point of observation glish because they have been adapted, generally shorten,

We harvested the Web in order to compile an English-such as=> &' =/ko-n-bi - ni referring toconvenient
French-Japanese comparable corpus. Documents selec@@re

all refer to diabetesand nutrition and are all ofscientific 43 Relati ith Enalish and E h

discourse (Bxpert addressing expeft§Pearson, 1998), p. €lations with English and French corpora

36). Documents were extracted manually, following searcVe found several transliterated term in the Japanese corpus
engine results or using PubMefbr the English part. Doc- but can we find relation with other corpora ? To answer this
uments were finally converted from HTML or PDF to plain duestion, starting from the manually translated and sorted
text. We obtained 257,000 words for the French corpuslist, we seek in French and English corpora if we can find
235,000 for the Japanese corpus and 1,877,000 words feprresponding terms. There are 449 transliterations €orre
the English corpus. The Japanese corpus is processé@onding to an existing English term in the Japanese corpus
through the Chasen morphological analyséirench and  (see table 3 — 228 transliterations for English only, 221 for
English corpora are tokenised to isolate words. English and French) and 225 transliteration corresponding
The first observation concern all potential transliteragio 0 @n existing French term (221 for English and French, 4
extracted from the Japanese corpus (see part 4.2.) sorted d@r French only). That means we can, at most, find 449
pending on language alignment possibility criteria. Wethe English terms and 225 French terms in English and French
try to find corresponding source term in English and Frencifomparable corpora.

corpora (see 4.3.) and finally take a look at a sample of thémong English corpus314 terms can be found (which
vocabulary involved in transliteration found between En-means, they are actually 314 transliteration relations be-
glish and Japanese comparable corpora (see part 4.4.). Oyreen the Japanese and English corpora on a maximum of
goal here is to show the importance and the relevance d#49 — 26 concerning hapax, 288 concerning words appear-
transliteration in specialised French/English and Jagane ing twice or more) whereas, among French corpus, from a
comparable corpora, in order to use them for bilingual lex-Set of 225140relations can be found (of which 16 hapax).

icon extraction. Those results shows that, not only transliterations appear
_ among isolated corpora, but they also cover a part of the
4.2. Starting from Japanese corpora common vocabulary we are trying to extract and provide

We extract all potential transliterations from the Japanesseveral links between comparable corpora. Although effec-
corpus, by isolating every sequence of katakana. We onljiveness of transliteration in bilingual extraction is yet
work on Japanese single word and exclude hapax for thibe observed, these first observations reveal a good pdtentia
part, for they are likely to be unstable. 627 different termsof incorporating transliterated elements into bilingueht
were extracted. Note that, due to issue in PDF to texextraction methods. We now have to check if those links
conversion, some candidates are incorrect and are therean be useful as anchor points by observing the vocabulary
fore removed (typically single katakana). We finally obtain involved in transliteration relations.
493 potential transliterations (i.e. existing Japanesage . .
written using katakana), which stand for about 8% of the?4- Transliteration vocabulary
Japanese part unique vocabulary used in context vectorghis last observation is hard to claim without concrete ex-
We then manually translate them, in French when possiperiments, however we think it is worth to introduce it. In-
ble, in English if not. Table 3 summarises statistics anddeed, numerous Japanese transliterations extracted refer
precisely to corpora topicgliabetes and nutritionor do-
*ht t p: / / www. ncbi . nl m ni h. gov/ PubMed/ main (medical), or related theme suctpaysical activities
2ht t p: / / chasen. nai st . j p/ hi ki / ChaSen/ diet and recipe screening and treatmentioctor/patient




#occ | % Examples
L /X—/r e- ba- a/levure
0,
French only trans. 4 0.8% DL /ri-i -1 u/Lille
. 0 ~JL A/he-r u- su/health
English only trans. 228 46% 4Ty | /da-i - e-t t o/diet
. < % ¥ —/ma- ne-j a- a/magnesium
0,
French/English trans. 221 45% L 2% 2 > /hi - su-t a- i - n/histamine
L /bi - r u/building
0 I
Adapted 12 2% T L Elte-re-bi /television
{\rlz(i);s English, not French 5 1% 77 ') ™ Lka- ri - wa- mu/potassium
. . .\ 7717 Iu- ka- de/centipede
0, LA
Not transliteration 23 5% %% Ika- ki Joyster

Table 3: Statistics concerning katakana sequences frodeihenese corpora

conversation. . Here is a 50 words sample randomly ex- Morin, 2008). Transliteration relations can also be used as
tracted from the 314 transliteration pairs found between Enan independent information to assist alignment of context

glish and Japanese corpora.

fair / advice/ library / schedule / mini tase/
keywords / insulin / follow-up / peak / clear /
candy / interferon / score / shopping gignal /
copy /isotope/ map /nano/ curriculum /science

vectors.
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