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1 Introduction

This paper arguesthat an interlingual representation must
explicitly represent some parts of the meaning of a sit-
uation as possibilities (or preferences), not as necessary
or definite components of meaning (or constraints). Pos-
sibilities enable the analysis and generation of nuance,
something required for faithful trandation. Furthermore,
the representation of the meaning of wordsiscrucial, be-
cause it specifies which nuances words can convey in
which contexts.

In trandation it is rare to find the exact word that
faithfully and directly trandates a word of another lan-
guage. Often, the target language will provide many
near-synonyms for a source language word that differ
(from thetarget word and among themselves) in nuances
of meaning. For example, the French fournir could be
trand ated as provide, supply, furnish, offer, volunteer, af-
ford, bring, and so on, which differ in fine-grained as-
pects of denotation, emphasis, and style. (Figures1and 2
show some of thedistinctions.) But none of these options
may carry the right nuances to match those conveyed by
fournir in the source text; unwanted extra nuances may
be conveyed, or adesired nuance may be left out. Since
an exact match isprobably impossiblein many situations,
faithful trandation will require uncovering the nuances
conveyed by a sourceword and then determining how the
nuances can be conveyed in the target language by ap-
propriate word choicesin any particular context. Thein-
evitablemismatchesthat occur are onetypeof trandation
mismatch—differences of meaning, but not of form, in
the source and target language (Kameyamaet al ., 1991).%

1A separateclassof difference, trangd ation divergence, involvesdif-
ferencesin the form of the source and target texts and results from lexi-
cal gapsin the target language (in which no singleword lexicalizesthe
meaning of a source word), and from syntactic and collocational con-
straintsimposed by the sourcelanguage. ‘ Paraphrasing’ the sourcetext
in the target language is required in order to preserve the meaning as
much as possible (Dorr, 1994; Stede, 1996; Elhadad et al., 1997). But
even when paraphrasing, choices between near-synonymswill have to
bemade, so, clearly, translation mismatchesandtranslation divergences
are not independent phenomena. Just as standard semantic content can
be incorporated or spread around in different ways, so can nuances of
meaning.

Provide may suggest foresight and stress the idea of making
adequate preparation for something by stocking or ship-
ping...

Supply may stressthe idea of replacing, of making up what is
needed, or of satisfying a deficiency.

Furnish may emphasizethe ideaof fitting something or some-
one with whatever is necessary, or sometimes, normal or
desirable.

Figure1: An abridged entry from Webster’s New Dictio-
nary of Synonyms (Gove, 1973).

Offer and volunteer may both refer to a generous extending
of aid, services, or a desired item. Those who volunteer
agreeby freechoicerather than by submissionto selection
or command.

Figure 2: An &bridged entry from Choose the Right
Word (Hayakawa, 1994).

2 Near-synonyms across languages

This section examines how near-synonyms can differ
within and across languages. | will discuss some of the
specific problems of lexicd representation in an interlin-
gua MT system using examples drawn from the French
and English versions of the multi-lingual text provided
for thisworkshop.

To be as objective as possible, I'll rely on several
dictionaries of synonym discrimination including, for
English, Gove (1973) and Hayakawa (1994), and for
French, Bailly (1970), Bénac (1956), and Batchelor and
Offord (1993). Unless otherwise stated, the information
on differences below comes from one of these reference
books.

Notation: Below, ‘english:: french’ indicates that the
pair of words or expressions english and french corre-
spond to one another in the multi-lingual text (i.e., they
are apparent trand ations of each other).

Fine-grained denotational mismatches

If aword has near-synonyms, then they most likely differ
in fine-grained aspects of denotation. Consider the fol-
lowing pairs:



la. provides::fournit
provided :: apportaient
provide:: offrir
brought :: fournissait
brought :: se chargeait
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These al share the basic meaning of giving or making
availablewhat isneeded by another, but each addsitsown
nuances. And these are not the only wordsthat the trans-
lator could have used: in English, furnish, supply, offer,
and volunteer would have been possihilities; in French,
approvisionner, munir, pourvoir, nantir, présenter, among
others, could have been chosen. The differencesare com-
plex and often language-specific. Figures1 and 2 discuss
some of the differences between the English words, and
figures 3 and 4 those between the French words. And this
istheproblemfor trandlation: noneof thewordsmatch up
exactly, and thenuancesthey carry when they areactually
used are context-dependent. (Also notice that the usage
notes are vague in many cases, using words like ‘may’
and ‘idée’.)
Consider this second example:
2a. began::amorcé
b. began:: commenca
c. started::au début

Amorcer impliesabeginning that preparesfor something
else; there is no English word that carries the same nu-
ance, but begin appears to be the closest match. Com-
mencer aso trandates as begin, although commencer isa
general word in French, implying only that the thing be-
gun hasaduration. In English, begin differsfromstartin
that thelatter can imply a setting out from a certain point
after inaction (in opposition to stop).

More pairingsthat exhibit similar fine-grained denota-
tiona differences include these:

3a.  broaden::dargir
b. expand::é&endre
C. increase::accroitre

4a  transformation:: passer
trangition:: transition

enable:: permettre

opportunities:: perspectives

N o o o©

assistance:: assistance

Therearetwo main problemsin representing the mean-
ings of these words. First, although some of the nuances
could be represented by simple features, such as ‘fore-
sight’ or ‘generous’, most of them cannot because they
are complex and have an ‘internal’ structure. They are
concepts that relate aspects of the situation. For exam-
ple, for furnish, ‘fitting someone with what is necessary’
isnot asimple feature; it involves a concept of ‘fitting’,

Fourni arapport alaquantitéet cedit de ce qui asuffisamment
ou en abondancele nécessaire.

Muni et armésontrelatifs al’état d’ une choserendueforte ou
capable, muni, plus générale, annongcant un secours pour
faire quoi que ce soit.

Pourvu comporte un idée de précaution et ce dit bien en par-
lant desavantagesnaturelsdonnéspar une sorte definalité

Nanti, muni d’un gage donné par un débiteur a son créancier,
par ext. muni par précaution et, absolumment, assez en-
richi pour ne pas craindre I’ avenir.

Figure 3: An abridged entry from Bénac (1956).

Offrir, c'est faire hommage d’ une choseaquelqu’un, en man-
ifestant le désir qu'il I’ accepte, afin que I’ offre devienne
un don.

Présenter, c'est offrir une chose que I'on tient & la main ou
qui estla sousles yeux et dont la personnepeut al’instant
prendre possession.

Figure4: An abridged entry from Bailly (1970).

apatient (the same patient that the overall situation has),
athing that is provided, and the idea of the necessity of
that thing to someone. Thus, many nuances must be rep-
resented as fully-fledged concepts (or instances thereof)
inan interlingua.

Second, many of the nuances are merely suggested or
implied, if they are conveyed at all. That is, they are con-
veyed indirectly—thereader hasthelicenseto decide that
such a nuance was unintended—and as such are not nec-
essary conditionsfor the definition of thewords. Thishas
ramifications for both the analysis of the source text and
the generation of the target text because one has to de-
termine how strongly a certain nuance is intended, if at
all (in the source), and then how it should be conveyed,
if it can be, in the target language. One should seek to
trand ate indirect expressions as such, and avoid making
them direct. One must aso avoid choosing atarget word
that might convey an unwanted implication. Inany case,
aspects of word meaning that are indirect must be repre-
sented as such in the lexicon.

Coarse-grained denotational mismatches

Sometimesthetrang ator chooses atarget word that is se-
mantically quite different from the source word, yet still
conveysthe same basicidea. Considering pair 1e, above:
bring seems to mean to carry as a contribution, and se
charger to take responsibility for. Perhaps there are
no good equivaents in the opposite languages for these
terms, or aternatively, the words might have been cho-
sen because of syntactic or collocational preferences—
they co-occur with leadership :: I’ administration, which
are not close trandlationseither.

In fact, the desire to use natural-sounding syntactic



and collocational structures is probably responsible for
many of these divergences. In another case, the pair fac-
tors:: raisons occurs perhaps because the trandator did
not want to literally trandate the expressions Many fac-
tors contributed to:: Parmi les raisons de. Such mis-
matches are outside the scope of this paper, because they
fal more into the area of trandation divergences. (See
Smadja et a. (1996) for research on trandating colloca-
tions.)

Stylistic mismatches
Words can also differ on many stylistic dimensions, but

formality is the most recognized dimension.? Consider
thefollowing pairs:

8a. plans:: entend bien
b. plan::envisagent de

Whilethe French wordsdifferinformality (entend bienis
formal, and envisagent deis neutral), the same word was
chosen in English. Note that the other French wordsthat
could have been chosen also differ in formality: se pro-
posent de hasintermediateformality, and comptent, avont
I'intention, and projetent de are al neutral.

Similarly, in 2, above, amorcer is more forma than
commencer. Considering the other near-synonyms: the
English commence and initiateare quiteformal, asisthe
French initier. Débuter and demarrer are informal, yet
bothare usually transated by begin, aneutral wordin En-
glish. (Notice also that the French cognate of the formal
English commence, commencer, is neutral.)

Style, which can be conveyed by both the words and
thestructure of atext, isbest represented asaglobal prop-
erty in an interlingual representation. That way, it canin-
fluence dl decisionsthat are made. (It isprobably not al-
way's necessary to preserve the style of particular words
across languages.)

A separateissue of styleinthistext isitsuse of techni-
cal or domain-specific vocabulary. Consider the follow-
ing terms used to refer to the subject of the text:

9a. ingitution::institution

b. institution:: &ablissement

c. indtitution:: association

d. jointventure::association

€. programme:: association

f. bank:: &ablissement

g. bank::banque
In French, it appears that association must be used to re-
fer to non-profit companies and établissement or banque
for their regulated (for-profit) counterparts. In Englishin-

gtitution, among other terms, is used for both. Consider
aso thefollowing pairs:

2Hovy (1988) suggests othersincluding force and floridity, and Di-
Marco et a. (1993) suggest concreteness or vividness. Actually, it
seems that the French text is more vivid—if a text on banking can be
considered vivid at all—than the English, using words such asbaptisée,
éclatant, contagieux, and démunis.

10a. seed capital :: capital initial
b. working capital :: fonds de roulement
C. equity capital :: capital social

Attitudinal mismatches

Wordsalso differ intheattitudethat they express. For ex-
ample, of poor :: demunis, poor can express a derogatory
attitude, but démunis (which can be trandlated as impov-
erished) probably expresses a neutra attitude. Consider
also people of indigenous background:: Indiens. Atti-
tudes must be included in the interlingual representation
of an expression, and they must refer to the specific par-
ticipant(s) about whom the speaker is expressing an atti-
tude.

3 Representing near-synonyms

Beforel discuss the requirements of the interlingual rep-
resentation, | must first discuss how the knowledge of
near-synonyms ought to be modelled if we are to account
for the complexities of word meaning in an interlingua.
Intheview taken here, thelexiconisgiventhecentra role
as bridge between natural language and interlingua.

The conventional model of lexica knowledge, used
in many computational systems, is not suitable for rep-
resenting the fine-grained distinctions between near-
synonyms (Hirst, 1995). In the conventional modd,
knowledge of the world is represented by ostensibly
language-neutral concepts that are often organized as an
ontology. The denotation of alexical item isrepresented
asaconcept, or aconfiguration of concepts, and amounts
toadirect word-to-concept link. So except for polysemy
and (absolute) synonymy, there is no logica difference
between alexical item and a concept. Therefore, words
that are nearly synonymoushavetobelinked each to their
own dlightly different concepts. The problem comes in
trying to represent these dlightly different concepts and
the rel ationshi ps between them. Hirst (1995) shows that
one ends up with an awkward proliferation of language-
dependent concepts, contrary to theinterlingual function
of the ontology. And this assumes we can even build a
representative taxonomy from a set of near-synonyms to
begin with.

Moreover, the denotation of a word is taken to em-
body the necessary and sufficient conditionsfor defining
the word. While this has been convenient for text anal-
ysis and lexica choice, since a denotation can be used
as an applicability condition of the word, the modd is
inadequate for representing the nuances of meaning that
are conveyed indirectly, which, clearly, are not necessary
conditions.

An alternative representation is suggested by the prin-
ciplebehind Gove's (1973) synonym usage notes. Words
are grouped into a entry if they have the same essentia
mesaning, i.e., that they “can be defined in the same terms
up to acertain point” (p. 25a) and differ only in terms of
minor ideasinvolvedintheir meanings. We combinethis
principlewith Saussure’ s paradigmatic view that “ each of
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Figure5: The clustered model of lexical knowledge.

aset of synonyms... hasitsparticular value only because
they stand in contrast with one another” (Saussure, 1983,
p. 114) and envision arepresentation in which the mean-
ing of aword arises out of a combination of its essential
denotation (shared with other words) and a set of explicit
differences to its near-synonyms.

Thus, | propose a clustered model of lexical knowl-
edge, depicted in figure 5. A cluster has two levels of
representation: a core concept and peripheral concepts.
The core concept is a denotation as in the conventional
model—a configuration of concepts (that are defined in
the ontology) that functions as a necessary applicabil-
ity condition (for choice)—but it is shared by the near-
synonyms in the cluster. In the figure, the ontologica
concepts are shown as rectangles; in this case al three
clusters denotethe concept of MAKING-AVAILABLE. All
of the peripheral concepts that the words may differ
in denoting, suggesting, or emphasizing are also repre-
sented as configurations of concepts, but they are explic-
itly distinguished from the core concept asindirect mean-
ings that can be conveyed or not depending on the con-
text. In the figure, the differences between words (in a
singlelanguage) are shown as dashed lines; not all words
need be differentiated. Stylistic, attitudinal, and colloca
tiona factors are also encoded in the cluster.

Each language has its own set of clusters. Corre-
sponding clusters (across languages) need not have the
same peripheral concepts since languages may differen-
tiate their synonyms in entirely different terms. Differ-
ences across languages are represented, for convenience,
by dashed lines between clusters, though these woul d not
be used in pure interlingual MT. Essentially, a cluster is
alanguage-specific formal usage note, an idea originated
by DiMarco et al. (1993) that Edmonds (forthcoming) is
formalizing.

4 Interlingual representation

Crucidly, an interlingual representation should not be
tied to any particular linguistic structure, whether lexica
or syntactic.

Assuming that one has constructed an ontology or do-
main model (of language-neutral concepts), an interlin-
gua representation of a situation is, for us, an instan-
tiation of part of the domain knowledge. Both Stede
(1996) and Elhadad et a. (1997) have developed such
formalismsfor representing the input to natural language
generation applications(theformer to multilingual gener-
ation), but they are applicableto interlingua MT aswell.
Theformalismsallow their applicationsto paraphrasethe
sameinput in many waysincluding realizing information



at different syntactic ranks and covering/incorporating
theinputin different ways. For them, generationisamat-
ter of satisfying two types of constraints. (1) covering
the whole input structure with a set of word denotations
(thereby choosing the words), and (2) building a well-
formed syntactic structure out of the words. But while
their systems can provide many optionsto choose from,
they lack the complementary ability to actualy choose
which isthe most appropriate.

Now, finding the most appropriate trandation of a
wordinvolvesatradeoff between many possibly conflict-
ing desires to express certain nuances in certain ways,
to establish the right style, to observe collocational pref-
erences, and to satisfy syntactic constraints. This sug-
geststhat lexical choice isnot amatter of satisfying con-
straints (i.e., of using the necessary applicability condi-
tions of aword), but rather of attempting to meet alarge
set of preferences. Thus, a distinction must be made be-
tween knowledgethat should be treated as preferences as
opposed to constraints in the interlingua representation.
In the generation stage of MT, one attempts to choose
the near-synonym from a cluster (activated because of
the constraints) whose peripheral concepts best meet the
most preferences.

Turning to the anaysis stage of MT, since many nu-
ances are expressed indirectly and are influenced by the
context, one cannot know for sure whether they have
been expressed unlessoneperformsavery thoroughanal -
ysis. Indeed, it might not be possible for even a thor-
ough analysis to decide whether a nuance was expressed,
or how indirectly it was expressed, given the context-
dependent nature of word meaning. Thus, on the basis of
the knowledge of what words can express, stored in the
clusters, the analysis stage would output an interlingual
representation that includes possibilitiesof what was ex-
pressed. The possibilities then become preferences dur-
ing generation.

5 Examples

Figures6-9 giveexamples of interlingual representations
for four segments of the text that involve some of the
words discussed in section 2. Since my focusis on word
mesanings, | will not give complete representations of the
expressions. Also notethat whilel use specific ontol ogi-
cal concepts in these descriptions, thisin no way implies
that | claim these are the right concepts to represent—in
fact, some are quite crude. A good ontology iscrucid to
MT, and | assumethat such an ontology will in duecourse
be constructed.

| have used attribute-value structures, but any equiv-
alent formalism would do. Square brackets enclose re-
cursive structures of instantiations of ontologica con-
cepts. Names of instances are in lowercase; concepts
are capitalized; relations between instances are in up-
percase; and cross-reference is indicated by a digit in
a square. A whole interlingual representation is sur-
rounded by brace brackets and consists of exactly one

specification of the situation and any number of possi-
bilities, attitudes, and stylistic preferences. The ‘situa
tion’ encodes the information one might find in a tradi-
tional interlingual representati on—the definite portion of
mesaning to be expressed. A ‘possibility’ takesasavalue
afour-part structure of (1) frequency (never, sometimes,
or aways), which represents the degree of possibility;
(2) strength (weak, medium, or strong), which represents
how strongly the nuanceis conveyed; (3) type (emphasis,
suggestion, implication, or denotation), which represents
how the nuanceis conveyed; and (4) an instance of acon-
cept. The ‘style’ and *attitude' attributes should be self-
explanatory. Asfor content, some of the meanings were
discussed in section 2, and the rest are derived from the
aforementioned dictionaries. Comments (labelled with
‘%’) are included to indicate which words gave rise to
which possibilities.

6 Conclusion

This paper has motivated the need to represent possibili-
ties (or preferences) in addition to necessary components
(or constraints) in theinterlingual representation of asit-
uation. Possibilitiesare required because words can con-
vey amyriad of sometimes indirect nuances of meaning
depending on the context. Some examples of how one
could represent possibilitieswere given.

Acknowledgements

For comments and advice, | thank Graeme Hirst. This
work is financially supported in part by the Natural Sci-
ences and Engineering Research Council of Canada.

References

René Bailly. 1970. Dictionnaire des synonymes de la
langue francaise. Paris Larousse.

Ronald E. Batchelor and Malcolm H. Offord. 1993. Us-
ing French Synonyms. Cambridge University Press.
Henri Bénac. 1956. Dictionnaire des synonymes. Paris

Hachette.

Chrysanne DiMarco, Graeme Hirst, and Manfred Stede.
1993. The semantic and stylisticdifferentiationof syn-
onyms and near-synonyms. In AAAI Spring Sympo-
sium on Building Lexicons for Machine Trandation,
pages 114-121, Stanford, CA, March.

BonnieJ. Dorr. 1994. Machine trandation divergences:
A formal description and proposed solution. Compu-
tational Linguistics, 20(4):597-634.

Philip Edmonds. forthcoming. Semantic Representa-
tionsof Near-Synonyms for Automatic Lexical Choice.
Ph.D. thesis, Department of Computer Science, Uni-
versity of Toronto.

Michagl Elhadad, Kathleen McKeown, and Jacques
Robin. 1997. Floating constraints in lexical choice.
Computational Linguistics, 2(23):195-240.

Philip B. Gove, editor. 1973. Webster’s New Dictionary
of Synonyms. G. & C. Merriam Co.



"providel
instance-of MakingAvailable

accion-international

AGENTI | stance-of NonProfitOrganization

o assistancel
Situation instance-of Helping

OBJECT
technical 1
ATTRIBUTE instance-of Technical]

network

RECIPIENT instance-of Network

frequency sometimes
type suggestion
possibility foresightl % fromtheword ‘ provides
concept | instance-of Foreseeing
AGENT

frequency sometimes
typeemphasis
preparel
possibility instance-of Preparing % from ‘ provides
concept | AGENT

ATTRIBUTE

instance-of Adeguacy

adequate ]

frequency dways
type suggestion
[ subordinate-status

instance-of Status

i bili . % from ‘ assistance’
possibility subordinate °

instance-of Subordinate

ATTRIBUTE-OF
| RELATIVE-TO

concept | DEGREE

“ACCION International ... provides technical assistance to a network ..."
“ACCION International ... fournit une assistance technique aun réseau ..."

Figure 6: Interlingual representation of the ‘equivalent’ sentences shown above. Includes four possibilitiesof what is
expressed.

S. |. Hayakawa, editor. 1994. Choose the Right Word: A ford, CA, March.

Contemporary Guideto Selectingthe PreciseWordfor = -4 Hov i
: : ; y. 1988. Generating Natural Language Un-
Every Stuation. HarperCollins Publishers, New York. der Pragmatic Constraints. Lawrence Erlbaum Asso-

Graeme Hirst. 1995. Near-synonymy and the structure ciates.

of lexical knowledge. In AAAI Symposium on Repre- Megumi Kameyama, Ryo Ochitani, Stanley Peters, and
sentationand Acquisition of Lexical Knowledge: Poly- Hidetoshi Sirai. 1991. Resolving trandation mis-
semy, Ambiguity, and Generativity, pages 51-56, Stan- matches with information flow. In Proceedings of the



[provide2
instance-of MakingAvailable

AGENT instance-of NonProfitJointVentur

prodem-venture ]
e

RECIPIENT instance-of Worker

workers ]

[ credit-and-training
situation instance-of CreditAndTraining
broaden

instance-of Increasing

OBJECT opportunity

AGENT-OF instance-of Chance

PATIENT @] | POSSESSED-BY

employment

instance-of Employment
frequency sometimes

typeimplication

REGARDING

possibility _scope % fromthe word ‘ broaden’
concept | instance-of Scope
MANNER-OF

typeimplication

[desire

possibility concept instance-of Desiring| |% from‘ opportunities
AGENT [2]

PATIENT [5]

frequency sometimes
strength weak

type suggestion
possibility provoke % from ‘ opportunities
instance-of Provoking
AGENT

PATIENT

concept

“PRODEM ... provided credit and training to broaden employment opportunities...”
“PRODEM ... d'offrir ... des possibilitésde crédit et de formation pour &argir leurs perspectives d’ emploi”

Figure 7: Another interlingual representation with possibilitiesof what is expressed.

29th Annual Meeting of the Association for Computa- vassiloglou. 1996. Trandating collocations for bilin-

tional Linguistics, pages 193-200. gua lexicons: A dtatistical approach. Computational
Linguistics, 22(1):1-38.

Manfred Stede. 1996. Lexica paraphrases in mul-
tilingual sentence generation. Machine Trandation,
11:75-107.

Ferdinand de Saussure. 1983. Course in General Lin-
guistics. G. Duckworth, London. Trandation by Roy
Harris of Coursde linguistiquegénérale, 1916.

Frank Smadja, Kathleen McK eown, and Vasileios Hatzi-



[begin
instance-of Beginning

situation[i] | OBJECT

transition
instance-of StateChange

year-1989

TIME |
instance-of Year

typeimplication

prepare2
concept | instance-of Preparing
AGENT

possibility % from *amorcée’

style (formal ity (Ievel high))

“Thetransition... beganin 1989.”
“Latransition, amorcée en 1989..."

Figure 8: Interlingual representation with a stylistic preference (for high formality).

[workers

instance-of Worker

[ poor
ATTRIBUTE instance-of Poor

situation
DEGREE [hi gh}

_self-empl oyed

ATTRIBUTE instance-of EmploymentStatus

type neutral
of

attitude(

“the very poor self-employed”
“travailleursindépendentsles plus d’ émunis’

Figure 9: Interlingual representation with an expressed attitude.




