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Abstract

The automatic compilation of bilingual dic-
tionaries from comparable corpora has been
successful for single-word terms (SWTSs),
but remains disappointed for multi-word
terms (MWTSs). The increase of coverage
of bilingual dictionary thanks to composi-
tional translation improved the results, but
still shows some limits for MWTs of differ-
ent syntactic structures. In this paper, we
propose to bridge the gap between syntac-
tic structures through morphological links.
The results show a significant improvement
in the compositional translation of MWTs
that demonstrate the efficiency of the mor-
phologically based-method for lexical align-
ment.

Introduction

on lexical context analysis and relies on the simple
observation that a SWT or a MWT and its trans-
lation tend to appear in the same lexical contexts.
Correct results are obtained for SWTs with an ac-
curacy of about 80% for the top 10-20 proposed
candidates using large comparable corpora (Fung,
1998; Rapp, 1999; Chiao and Zweigenbaum, 2002)
or 60% using small comparable corpora (Déjean and
Gaussier, 2002). In comparison, the results obtained
for MWTs are disappointed. For instance, (Morin et
al., 2007) have achieved 30% and 42% precision for
the top 10 and top 20 candidates in a 0.84 million-
word French-Japanese corpus. These results could
be explained by the low frequency of MWTs com-
pare to SWTs, by the lack of parallelism between
the source and the target MWT extraction programs,
and by the low performance of the alignment pro-
gram. For SWTs, it proceeds in two steps: a dictio-
nary look-up, and if no direct translation is available,
the contextual analysis. For MWTs, an intermediate

Current research in automatic compilation of biIin-Step 's necessary that will propose several transla-

gual dictionaries from corpora makes use of comion candidates to compare with the target MWTSs,

parable corpora. Comparable corpora gather tex@ese candidate translations are obtained thanks to a
' ompositional translation method (Melamed, 1997;

sharing common features (domain, topic, genre, dié

course) without having a source text-target text reorefenstette, 1999) which increases the coverage of

lationship. They are considered by human transle&he_ bilingual dlctloqary. This method shows some
tors more trustable than parallel corpora (Bowke mits when MWTSs in the source and the target lan-
and Pearson, 2002). Moreover, they are available fgHages do not share the same syntactic patterns.
any written languages and not only for pair of lan- In this paper, we propose an extended composi-
guages involving English. The compilation of spetional method that bridge the gap between MWTs
cialized dictionaries should take into account multiof different syntactic structures through morpholog-
word terms (MWTS) that are more precise and speeal links. We experiment this method of French-
cific to a particular scientific domain than single-Japanese lexical alignment, using a multilingual ter-

word terms (SWTSs). The standard approach is basesinology mining chain composed of two term ex-
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traction programs, one in each language, and an
alignment program. The term extraction programs
are publicly available and both extract MWTs. The
alignment program makes use of the direct context-
vector approach (Fung, 1998; Peters and Picchi,
1998; Rapp, 1999). The results show an im-
provement of 33% in the translation of MWTSs that
demonstrate the efficiency of the morphologically
based-method for lexical alignment.

2 Multilingual terminology mining chain

Taking as input a comparable corpora, the multi-
lingual terminology mining chain outputs a list of
single- and multi-word candidate terms along with
their candidate translations (see Figure 1). This
chain performs a contextual analysis that adapts the
direct context-vector approach (Rapp, 1995; Fung
and McKeown, 1997) for SWTs to MWTSs. It con-
sists of the following five steps:

such as Mutual Information (Fano, 1961) or
Log-likelihood (Dunning, 1993).

Using a bilingual dictionary, we translate the
lexical units of the source context vector. If
the bilingual dictionary provides several trans-
lations for a lexical unit, we consider all of
them but weight the different translations by
their frequency in the target language.

. For a lexical unit to be translated, we com-

pute the similarity between the translated con-
text vector and all target vectors through vector
distance measures such as Cosine (Salton and
Lesk, 1968) or Jaccard (Tanimoto, 1958).

5. The candidate translations of a lexical unit are

the target lexical units closest to the translated
context vector according to vector distance.

In this approach, the translation of the lexical

units of the context vectors (step 3 of the previ-
1. For each language, the documents are cleangflis approach), which depends on the coverage of

. We collect all the lexical units in the context o

tokenized, tagged and lemmatized. For Frenchine bilingual dictionary vis-a-vis the corpus, is the
Brill's POS tagget and the FLEM lemmatisér most important step: the greater the number of el-
are used, and for Japanese, ChdS#ide then ements translated in the context vector, the more
extract the MWTs and their variations using thejiscriminating the context vector in selecting trans-
Acreir terminology extraction program avail- |ations in the target language. Since the lexical
able for French (Daille, 2003), English and ynits refer to SWTs and MWTs, the dictionary must
Japanese(Takeuchi et al., 2004). (From now contain many entries which occur in the corpus.
on, we will refer to lexical units as words, For SWTs, combining a general bilingual dictionary
SWTs or MWTs). with a specialized bilingual dictionary or a multilin-
fgual thesaurus to translate context vectors ensures
that much of their elements will be translated (Chiao
and Zweigenbaum, 2002; Déjean et al., 2002). For a
For each lexical unit of the source and the MWT to be translated, steps 3 to 5 could be avoided

target languages, we obtain a context vectotlhanks to a compositional method that will propose

v; which gathers the set of co-occurrence unitge_veral translation car?dldaFe_zs tq directly compare
with the target MWTs identified in step 1. More-

and s occur togetheroccj-. In order to iden- OVe" the composr[_l(_)nal me_th(_)d 's useful in step 3t.?
tify specific words in the lexical context and compensate the bilingual dictionary when the multi
to reduce word-frequency effects, we normalerd units of the context vector are not directly

each lexical unit and count their occurrence
frequency in a window of words around;.

j associated with the number of times thyat

ize context vectors using an association scortéanSIated'
Thttp://wwv. atilf.fr/winbrill/ 3 Default compositional method
2ht t p: / / www. uni v- nancy2. f r/ per s/ naner/ . L
Shtt p: // chasen- | egacy. sour cef or ge. j p/ In order to increase the coverage of the dictionary for
*http: // wwmv. sci ences. uni v- nantes. fr/ MWTSs, that could not be directly translated, we gen-

i nfo/ perso/ permanents/daille/ and release for ergted possible translations by using a default com-

Mandriva Linux.
Shttp://cl.cs.okayama-u.ac.jp/rsc/

positional method (Melamed, 1997; Grefenstette,

j acabit/ 1999).
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Figure 1: Architecture of the multilingual terminology nmig chain

For each element of the MWT found in the bilin- chronique| fatigue

gual dictionary, we generated all the translated com- E—

binations identified by the term extraction program. aS%éfﬁ BN
For example, for the French MWfatigue chronique iﬁﬁ .y Jﬁ):‘?h
(chronic fatigu@, there are four Japanese transla- aS%éfﬁ f’i’fi
tions for fatigue (fatigue — J& 1, J% 57, 55, &3 iﬁ‘ﬁ» ) Jﬁ}fz
x — and two translations fochronique (chronic) aS%éfﬁ %E
— 0 EE M, ¥ M. Next, we generated all possi- iﬁﬁ . f!'”f"‘:*"
ble combinations of the translated elements (see Ta- 5§$§’fﬁ E@ <
ble 1°) and selected those which refer to an existing 15 1 i X

MWT in the target language. In the above exams
ple, only one term for each element was identifie

by the Japanese terminology extraction progrégn:

% %57 57. In this approach, when it is not possible to
translgte _all parts of an MW.T.’ orwhen the translateglon of a subpart of the MWT possible if it is
combinations are not identified by the term extrac-

. . ) _present in the bilingual dictionary. For an MWT
tion program, the MWT is not taken into account in N

. of length n, (Robitaille et al., 2006) produce all
the translation step.

the combinations of shorter multi-word unit ele-

This approach also differs from that used b¥nents of a length less than or equal o For

(Robitaille et al., 2006) for French-Japanese tran%’xample the French MWEyndrome de fatigue

!ation. They.first decompose thg French. MWTchronique(chronic fatigue disordéryields the fol-
into combinations of shorter multi-word unit ele-

hi h kes the di IIowing four combinations: ijsyndrome de fatigue
ments. This approach makes the direct trans hroniqud, ii) [syndrome de fatigdiéchroniqud, iii)

®The French word order is reversed to take into account thLeSyr_]drorT@ [fatl_gue Chror_“q_uh and iv) [syndrome
different constraints between French and Japanese. [fatigug [chroniqué. We limit ourselves to the com-

able 1: lllustration of the compositional method
the underlined Japanese MWT actually exists)
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bination of type iv) above since 90% of the Frenclwithin the noun phrasacidite importante(signifi-
candidate terms provided by the term extraction prazant acidity. Such adjectives hold a naming func-
cess after clustering are only composed of two cortion (Levi, 1978) and are particularly frequent in sci-

tent words. entific fields (Daille, 2001). Relational adjectives
o are either denominal adjectives, morphologically de-
4 Pattern switching rived from a noun thanks to suffix, or adjectives hav-

The compositional translation presents problem&9 & noun usage suamattematique(mathemati-

which have been reported by (Baldwin and Tanaké‘(,anathematic)s For the former, it exists appropri-
2004; Brown et al., 1993): ate adjective-forming suffixes that lead to relational

adjectives such adque -aire, -al. For a noun, it
Fertility SWTs and MWTs are not translated by as not possible to guess the adjective-forming suf-
term of a same length. For instance, the Frendix that will be employed as well as the alternation
SWT hypertension(hypertensiopis translated of the noun stem that could occur. Relational ad-
by the Japanese MW IfiL /= (here the kanji jectives part of a MWTSs are often translated by a
& (taka) meanshigh and the termf [T (ketsu- noun whatever is the target language. From French
atsy meansblood pressure to Japanese, examples are numergugscription
o . médicamenteuséil 77 3 - medicinal presciptio)
Pattern switching MWTs in the source and the tar- surveillance glyemique(ifi 4 7 - glycemic mon-
get language do not share the same Syntacri'fbring), fibre alimentaire( £ 4 k¢ - dietary fibra),

patterns. For instance, the French MW@ ,.0qit 1aitier (3% &, - dairy produc), fonction
lule graisseusdfat cell) of N ADJ structure is renale (& i 1 4 - kidney functiop

translated by the Japanese MWETfjifiid Of  The fertility problem could only be solved thanks

N N structure where the French noesllule 4 5 contextual analysis on the contrary of the for-
is translated by the Japanese ndifi (Sal-  gjgn name problem that could be solved by an

boo - cellule - cell) and the French adjective po ristic. We decide to concentrate on the MWT
graisseusdoy the Japanese nodi 5 (shiboo pattern switching problem.
- graisse- fat).

Morphologically-based compositional

Foreign name When a proper name is part of the method

MWT, it is not always translated: within the
French MWT syndrome de Cushin¢gCush- When itis not possible to directly translated a MWT
ing syndrom§ Cushing is either transliterated— i.e. i) before performing the steps 3 to 5 of
7w 3y 7 5E B or remains unchanged the contextual analysis for a multi-word term to be
Cushingi & ¢. The foreign name is of course translated or ii) during step 3 for translation of multi-
not present in the dictionary. word units of the context vector —, we try first
to translate the MWT using the default composi-
The pattern switching problem involves the Ad+jonal method. If the default compositional method
jective/Noun and the Noun/Verb part-of-speechyijls, we use a morphologically-based compositional
switches. The Adjective/Noun switch commonlymethod. For each MWT oN ADJ structure, we

involves a relational adjectiveADIR). According generate candidate MWTs df Prep N structure
to grammatical tradition, there are two main catthanks to the rewriting rule:

egories among adjectives: epithetic suchims
portant (significan) and relational adjectives such
as sanguin (blood. The first ones cannot have
an agentive interpretation in contrast to the sec-
ond: the adjectivesanguin(blood) within the MWT
acidité sanguingblood acidity is an argument to
the predicative nouracidité (acidity) and this is
not the case for the adjectimmportant(significan) M(ADJ, N5) gathers a relational adjectiveDJ

N; ADJ — N; Prep Art” M(ADJ,Ny)
M(ADJ, Ng) = [—ique, —ie€]

M(ADJ,Ny) = [—ulaire, —le] (1)
M(ADJ,N3) = [—seux,]
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such asglycem-iqueand the nouriNy, from which The documents are from the medical domain, within
the adjective has been derived suchghgem-ie the sub-domain of ‘diabetes’ and ‘nutrition’. Docu-
thanks to the stripping-recoding ruje-ique, —ie]. ment harvesting was carried out by a domain-based
We generate all possible forms df, as matching search, then by manual selection. The search for
stripping-recoding rules and keep those that belondgpcuments sharing the same domain can be achieved
to the biligual dictionary such aglycem-ie Thus, using keywords reflecting the specialized domain:
we have created a morphological link between théor Frenchalimentation diabete and obési€ (food
MWT contidle gly@mique(glycemic contrgl of N  diabetes andobesity; for Japanesef R ji5 and i
ADJ structure and the multi-word units (MWU) of jii (diabetes andoverweighf. Then the documents
N Prep N structurecontdle de la glyémie (lit. were manually selected by native speakers of each
control of glycemia Since it has not been possi-language who are not domain specialists. These doc-
ble to translate all the parts of the MWdontdle uments (248 for French and 538 for Japanese) were
glycemiqueasglycemiquewas not found in the dic- converted into plain text from HTML or PDF, yield-
tionary, we use the associated MV¢dntrdle de la ing 1.5 million-word corpus (0.7 million-word for
glycemieof which all the parts are translated. TheFrench and 0.8 million-word for Japanese).
generated MWU could be seen as an intermediate The French-Japanese bilingual dictionary used
lexical form in the translation process that possiblyn the translation phase was composed of four
does not exist in the source language. For instanceictionaries freely available on the Weldico 17,
if index gly@mique (glycemic index is a French [dico 28, [dico 3°, and[dico 4°), and the French-
MWT, the MWU index de la glyémie (lit. index Japanese Scientific Dictionary (1989) (called
of the glycemipdoes not exist in French. [dico 5). Besides[dico 4 which deals with the
The stripping-recoding rules could be manuallynedical domain, the other resources are general
encoded, mined from a monolingual corpus using s [dico 1, 2, and B or technical (asdico 5)
learning method such as (Mikheev, 1997), or supdictionaries. Merging the dictionaries yields a
plied by a source terminology extraction progransingle resource with 173,156 entries (114,461 single
that handle morphological variations. For such prowords and 58,695 multi words) and an average of
gram, a MWT is a canonical form which merge sev2.1 translations per entry.
eral synonymic variations. For instance, the French .
MWT exa@s ponéral (overweigh} could be seen as ©.2  French N ADJ reference lists
a canonical form of the following variantsexas In order to extract FrencN ADJ reference lists, we
ponceral (overweighy of N ADJ structureexas de proceed as follows:
poids (overweight of N PREP N structure. If the
pattern switching could only been partially solved
as MWT variations are not always attested forms in
the corpus, the morphological links could be used
to generate stripping-recoding rules. It is this last 2. We preserve only the candidate terms whose

1. We identify the candidate terms corresponding
to N ADJ structure in the French corpus using
Acasir.

method that we employ for our experiment. occur more than 2 times in the French corpus.
_ As a result of filtering, 1,999 candidate terms
6 Evaluation were extracted.

In this section, we outline the different linguistic re- 3. We manually select only those corresponding
sources used for our experiments. We then evaluate to a correct term. Here, 360 candidate terms
the performance of the default and morphologically-  were removed, mainly some misspelled terms,

based compositional methods. manj i free fr/

) o 8htt p: // quebec- j apon. cont | exi que/ i ndex.
6.1 Linguistic resources php?a=i ndex&d=25

d btai bl locted Mt tp: //dico. £ free.fr/index. php
In order to obtain comparable corpora, we selecte 10nt t p- / / quebec- j apon. con | exi que/ i ndex.

the French and Japanese documents from the Wehp?a=i ndex&d=3
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English terms, broken terms, or incoherent # French # Japanese # correct
terms. terms terms translations

4. We take off the terms that are translated by the[N ADJE] 76 98 68
bilingual dictionary and found in the compara-
ble corpora. We identified 61 terms of which N ADUR] 8 8 >
30 use a relational adjective such\asisseau
sanguin(blood vessel 11 %), produit laitier
(dairy product- # & 5,) andinsuffisance car-
diaque(heart failure- .., 42).

Table 2: Production of the default compositional
method

that are dedicated to the translation of [NeADJR]

list (see Table 4).

e [N ADJE| composed of 749 terms wheA®J E By comparison with the previous method, the re-
is a epithetic adjective; sults of this experiment show that a significant quan-

« [N ADJR] composed of 829 terms wheA®IR tity of terms are now translated. Since compos_itional
is a relational adjective. method can vyield several Japanese translations for

one French term, we associate 170 Japanese terms

6.3 Default compositional method to 128 French terms with a high level of precision:

We first evaluate the quality of the default compo88.2%. Here, we are unable to generate any trans-

sitional method for the two French reference listsations for 136 (16%) terms by comparison with

Table 2 shows the results obtained. The first thré@® 227 terms (27%) for the default compositional

columns indicate the number of French and Japane&ethod.

Finally, we created two French reference lists:

terms found, and the number of correct French-

Japanese translations. # French # Japanese # correct
The results of this experiment show that only a terms terms  translations

small quantity of terms were translated by the de—[N ADJR| 128 170 150

fault compositional method. Here, the terms be
longing to [N ADJE]| were more easily translated . )
(10%/0 \Q/]vith [a precisi]on of 69%) than t%e terms be:I'able 4:_ _Productlon of the morphologically-based
longing to[N ADJR] (1%). We are unable to gen- compositional method
erate any translations for 56 (12%) and 227 (27%)
terms in theN ADJE] and[N ADJR] lists, respec- In Table 3, each French suffix is asso-
tively, due to there being no word translations fof€iated with the number of identify transla-
one or several content words in the dictionary. Théons.  The most productive suffix areique
best translations for théN ADJE] list are those as glyoemieglycémique (glycemidglycemig, -al
where the adjective refers to a quantity suckeitsde ~ as rein/renal (kidneyrenal), -el as corpgcorporel
(low), moyen(mediun), or haut (high). Since our (bodybodily), and -aire as alimentalimentaire
French-Japanese dictionary contained a small quaiiooddietary).
tity of medical terms, the identified translations for Finally from 859 terms relative thi ADJ R struc-
the[N ADJR] list refers to the generic relational ad-ture, we translate 30 terms (5.1%) by the dictionary,
jectives such apoids normalnormal weight 1% 5 terms (0.6%) by the default compositional method,
A ), étude nationalénational study 4 [EZ§#), and 150 terms (17.5%) by the morphologically-
or activite physiqugphysical activity- & {£i5$;). based compositional method. It is difficult to find
) N more translations for several reasons: i) some spe-

6.4 Morphologically-based compositional cialized adjectives or nouns are not included in our

method resources, ii) some terms are not considered by the
We now turn to the evaluation of the Japanese extraction program, and iii) some terms are
morphologically-based  compositional methochot encountered in the Japanese corpus.
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Suffix #occ. French term Japanese term (English)
-ique 94 patient diaketique FERR R (diabetes patient
-al 27 traitement hormonal + /L &> & (hormonal therapy
-el 18 trouble nutritionnel Z&FE[E=E (nutritional disorde
-aire 15 cellule musculaire A #HRE (muscular cell
-if 5 apport nutritif FKEEH (nutrition intake
-euse 4 cellule graisseuse g5 (fat cell)
-ier 4 centre hospitalier R A 751 (hospital complex
-ien 2 hormone thyraien  FURFE A /L £ (thyroid hormong
-in 1 lipide sanguin mikAsE (blood lipid)

Table 3: Production of relational adjective according tiiisu
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