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The architecture of multilingual software systems is sometimes 
centred around an intermediate language. The question is 
analyzed to what extent this approach can be useful for multilin
gual thesauri, in particular regarding the functionality the the
saurus is designed to fulfil. Both the runtime usc, and the 
construction and maintenance afthe system is taken into consid
eration. Using the perspective of general language technology 
enables to draw on experience from a broader range of fields 
beyond thesaurus design itself as well as to consider the possi
bility of using a thesaurus as a knowledge module in various 
systems which process natural language. Therefore the features 
which thesauri and other natural-language processing systems 
have in common are emphasized, especially at the level of 
systems design and their core functionality. (Author) 

1. Thesaurus Design as Software Engineering 

The decision whether or not to use an intermediate 
language in a multilingual thesaurus has to be made 
during systems design. Since in our days thesauri could be 
characterized as a sort of software systems, the design in 
question is one of the phases in software engineering -
with the special complexity that characterizes linguistic 
software design. 

In software engineering it is a common procedure to let 
a systems analyst, in cooperation with the customer or the 
user, work out a jimctiollal design of the system to be 
developed, which is then further processed by a systems 
designer to yield a technical design. This is in turn broken 
down into modules which are implemented by program
mers. Due to the extraordinary complexity of advanced 
systems in language technology, it is often advisable to Jay 
a third level above these two, the level of linguistic design. 

This article offers some general considerations on the 
design of multilingual thesauri. In order to present these 
without getting into the technicalities of particular sys
tems, the issue of an intermediate language mainly at the 
level of linguistic design is discussed. 

2. Elements of Thesaurus Design 

A thesaUlus resembles encyclopaedias, dictionaries 
and term banks in that it describes words. Its distinguish
ing characteristic is the order in which it arranges the 
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words. The ordering criteria include conceptual or seman
tic relations as well as relations of an extralinguistic 
nature. In the definitions of systems theory a thesaurus 
(whether or not realized as software) is a system, since it 
consists of elements and the relations between them. 
Thesaurus design has to take into account both the ele
ments and the relations and define these with respect to the 
envisaged application of the thesaurus. 

This leads to the question of the purpose which the 
thesaul1ls is designed to serve. I shall not deal here with the 
benefits and application fields or thesauri, but restrict my 
discussion to the two major areas of application which 
need to be distinguished from a point of view oflinguistic 
design: 

Thesauri are used by people for reference. A core 
function is the standardization of conceptual relations 
and categorizations which are known to be neither 
intuitively obvious nor inter-subjectively unambigu
ous, so that they have to be prescriptively defined. 
Thesauri are used by natural-language processing sys
tems as a knowledge source. Thesaurus knowledge is 
needed in machine translation, in meaning-based infor
mation retrieval, in automatic summarizing oftexts, in 
relevance ranking, in information routing and related 
fields. I do not mention artificial intelligence in this list; 
it plays its role at a different level, furnishing the 
instruments that make thesaurus knowledge applicable 
to the tasks encountered in those systems. 

These considerations apply to thesauri in general. The
sauri need to be multilingual wherever they have to 
support work in several languages in parallel, as for 
instance in industrial documentation, manual or machine 
translation, international standardization or related areas. 

3. A Language-independent System of Concepts? 

The idea of addressing the design of a multilingual 
thesaurus with the tools of general language technology 
may well be appealing. It is a prerequisite for such an 
approach, however, that one should be able to word in the 
terms of language technology what thesaurus specialists, 
albeit in other wordings, have defined as the functional 
requirements to thesauri. 

When T say in section 2 that a thesaurus describes 
words, this must offend the ears of thesaurus specialists 
and terminologists. They normally stipulate that their 
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definitions descl'ibecol1cepts which are then labelled with 
designations. This way of viewing things includes the 
assumption that concepts are defined cross-linguistically, 
i .e. in a way equally valid for several languages, and that 
the labellings in the individual languages are then hooked 
up to this language-independent system of concepts. 

For the decisions to be taken when designing a multi
lingual thesaurus, the question whether such a language
independent system of concepts or a cross-linguistic se
mantics is possible in theOlY and feasible in practice, is of 
central significance. Before the benefits and drawbacks of 
an intermediate language can be discussed, this question 
needs some further attention. 

There arc three objects to the idea of a language
independent system of concepts as far as the discussion is 
here concerned, two of them of a practical, language
technological nature and one of them theoretical: 

a) Practical objection: A language-independent con
cept cannot be written down. It is only possible to write 
down words taken from a language. Thus a thesaurus 
contains words from some sort of language. 

It is possible and indeed usual, one could counter
argue, to differenciate the words in thesauri further than 
the language does (ball" ball" ball). Moreover, it is 
feasible to define new concepts and represent them by 
means of some string of characters, which, it is normally 
claimed, are words fr0111 an existing language only as a 
simple measure of comfort (BALL-Toy, BALL-DANCING 

PARTY). However, it is not sufficient to define concepts as 
isolated symbols. What is needed is a whole, coherent 
system of symbols, i .e. concepts and the relations thathold 
among them. One of the great authorities on language 
theory, Louis Hjelmslev (1963: 101), tells us (in my 
words) that an artificial symbol system is inherently less 
expressive than a human language: 

b) Theoretical o�iection: A system of artificially de
fined concepts is a subset of the concept system of a 
human language. Its expressiveness is lower than that 
of a human language. A symbol system with the same 
degree of expressiveness as a human language is a new 
language. It cannot be artificially devised. 

There is anothel' objection from language technology) 
which is not concerned with the possibility or impossibil
ity of a language-independent concept system, but with a 
practical obstacle: 

c) Second practical objection: In language technology 
it is highly desirable to enable automatic knowledge 
acquisition. In the case of thesauri, this means acquir
ing the elements and relations that make up a thesaurus 
structure from corpora, which are texts in human lan
guages. There is no such thing as a huge amount of 
undoctored texts written in a symbol system which the 
systems designer has just artificially devised. 
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The idea of language-independent concepts seems to 
encounter so many difficulties, not least where the practi
cal aspects of its realization in language technology arc 
concerned, that it is worthwhile re-thinking the question 
whether this really is the only possible way. There might 
be other ways of achieving the same effect. 

In my view a good point of deparhu'e can be found in 
the assumption that i t  would make sense as a first step to 
develop a general system of concepts and relations be
tween them, which would be valid for all languages. The 
individual words of the various language would then need 
to be hooked up to this system in a straightforward 
manner. This assumption implies the requirement of 
straightforward mapping of the semantic systems of val' i
ous languages onto the concept system to be developed 
and thus, transitively, onto each other. Machine transla
tion, however, has learned from several decades ofpainful 
experience that the semantic systems of human language 
can by no means be mapped onto each other straightfor
wardly. Despite all successes in other areas, machine 
translation systems still stand before the same semantic 
barrier which had been encountered in the first research 
attempts as soon as they reached a somewhat rcalistic size 
(cf. e.g. Yngve 1967: 500). 

To claim that there should be a relationship of straight
forward mapping between a concept system to be created 
and existing human languages, means therefore in es
sence, that the concept systems of these languages arc 
adapted to the human-made concept system. Indeed, ac
tive interference with a linguistic system is the proclaimed 
goal ofterminological standardization. The experience of 
standardization (as well as that of language planning) 
shows, however, that it is not possible to arbitrarily 
interfcre with the semantic systcm of human languages. 
Languages make up independent semantic systellls which 
do exercise some influence on each other from time to 
time, but which most of the time develop autonomously. 
Linguistic systems are to some very limited extent suscep
tible to the active interference of terminologists and lan
guage planners, but mainly they develop according to 
their own laws in an essentially anarchic way. 

It may be objected that thesauri arc normally developed 
for specialized language which is more open to active 
interference than common language. Yet, this is only a 
gradual, not an absolute difference. The basic observation 
that there is no straightforward mapping between the 
concept systems of any two languages, holds for special
ized language as well, albeit to a somewhat lesser degree. 
The fact that this impossibility cannot by any means be 
removed is due to a number of factors: 

- Specialized and common language cannot be neatly 
separated. The core vocabulary of all texts, whether or 
not in specialized language, belong to the basic stock of 
comlllon-language words. In addition, frequently used 
terms tend to float from specialized into common 
language. 
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- When thesauri are used in natural-language process
ing applications, it is desirable to cover the entire 
language in a single type of knowledge source, rather 
than building up, for instance, a thesaums which can
not then be applied to the common-language words. 

- Thesauri are often concentrated on nouns, which 
make up the overwhelming part of the specialized 
vocabulary. However, the relations, which by defini
tion are the constitutive characteristic of a thesaurus, 
are found mainly in verbs and adjectives (more pre
cisely: in predicating words). Automatized knowledge 
acquisition, that is, the automatic acquisition of both 
concepts and relations, should therefore have access to 
the entire vocabulary, and in particular to the verbs of 
the core vocabulary, thus to those elements that are not 
part of the specialized language. 

The idea that relations should be recognized and ac
quired automatically establishes a special link to grammar 
models that describe the syntactic relations directly, thus 
dependency grammar in particular. This link is recog
nized in various works on thesaums design. 

Natural-language processing applications are gener
ally limited to working with the form side ofthe linguistic 
sign in order to simulate any processing of the conten1 
side. In much the same way it is necessary to acknowledge 
that in thesauri one is limited to working with words in 
order 10 represent a processing of concepts. This insight is 
fundamental to the application of an intermediate lan
guage. 

4. The Role of the Intermediate Language 

The role that the intermediate language can play in a 
multilingual thesaurus is closely linked to the above 
considerations concerning a language-independent sys
tem of concepts. Two essential questions arise: Before 
opting for an intermediate language, one should realize 
what the special benefits arc which are offered by the 
intermediate language and which could not be obtained 
without it. If that consideration leads to a decision in 
favour of an intermediate language, one should ask which 
properties the intermediate languages should have. Lin
guistic systems design includes these two considerations. 

First, let us consider the question of the function of an 
intermediate language in a multilingual thesaurus. In my 
view, its basic function is to express the definitions of 
concepts so that they need not be repeated in more than 
one language. The basic function also includes the classi
fication, that is, the entire set of relations is defined in the 
intermediate language without resorting to any other 
languages. Transferring the definitions of concepts and 
relations into the intermediate language leads to a most 
interesting corollary: the automatic acquisition of con
cepts, relations and possibly even definitions should by 
preference be carried out in the intermediate language as 
well. 

Which are the special advantages offered by an inter
mediate language in view ofthese functions? First of all, 
there is a specific reasoning that underlies the description 
of the function of an intermediate language as given 
above: If it is true that concepts cannot be defined in a 
language-independent way, the designer may at least opt 
to define them in a single, carefully chosen, language 
which will then play a pivotal role in the thesaurus. The 
intermediate language becomes the sole medium of con
cept definition. This does not yield language-independent 
definitions but it offers the advantage of a uniform defini
tion valid for all languages used in the thesaurus. How
ever, the possibly complex problem of mapping the se
mantic system of the intermediate language onto those of 
the various thesaurus languages is not removed. Defining 
concepts exclusively in the intermediate language further 
entails the advantage of decreasing the amount of work 
required for establishing the required definitions and it 
contributes to higher modularity and consistency within 
the thesaulUs. As thesauri are often enormously large, 
these arc tangible advantages. A series of additional 
factors determine whether these advantages outweigh the 
effort of introducing an intermediate language. 

Before addressing these factors, however, one should 
consider whether a thesaurus with concept definitions in 
a single language only can fulfil the functions for which it 
is devised. For direct user access there should be no major 
problems as long as one can make sure that those users 
who have access to the definitions understand the intenlle
diate language. For the use ofa thesaurus as a knowledge 
somce for other natural-language processing systems 
evidence is found in the experience frol11 11lachine trans
lation, a field where intermediate languages and represen
tations have been an important issue for decades. In this 
case semantic definitions are not only needed in a well
worded form as found in tenninological dictionary books, 
but at the same time in a form of representation which can 
be utilized by other natural-language processing modules. 
This representation may take the shape of semantic fea
tures (an instance of explicit definitions) or the shape of 
contexts (an instance of implicit definitions). Even if 
definitions are expressed in a formal notation, they are 
based in a specific human language, as shown in the above 
argument about the impossibility of language-independ
ent definitions. Even definitions formalized in this way 
are definitions worded in a specific language, the interme
diate language. 

As an example, thesaurus information can be used as 
the data base for a semantic decision mechanism. The 
question at hand then is whether the semantic decisions 
needed e.g. for lexical transfer in machine translation 
from English into French can be made on the basis of 
thesaurus knowledge that is neither in English nor in 
French, but exclusively in the intermediate language. 
Most interesting evidence for this type of approach is 
found in the Distributed Lauguage Trans/ation (DLT) 
project. DLT was an industrial research and development 
effort which between 1984 and 1990 developed a proto-
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type of a machinc translation system with an intcrmediate 
language. The first prototype of the DLT system, finished 
in 1987, cootained a semantic module which was fully 
congruent with the approach described above: translation 
from English into French through the intermediate lan
guage Esperanto by means of semantic information exclu
sively written in Esperanto. When performing the lexical 
transfer from the intermediate language into French the 
system made use of disambiguating semantic information 
written solely in the intermediate language (Sadler 1989a: 
1 5-106, 1989b: Schubert 1988a). 

The DL T prototype gives rise to yet another considera
tion. In thesauri ids common to name, class and label the 
semantic relations between the various concepts, which 
yields a semantic network. A good deal of the relevant 
research literature is concerned with the choice ofthe best 
or the most suitable system of such relation labels. (This 
is normally worded in more sophisticated terms, In es
sence, though, it most often boils down to a question of 
labelling,) Having tried out a series of solutions involving 
labelled semantic relations, the DLT research project gave 
up this approach in favour of a different direction of 
development which prepared and in part realized automa
tized knowledge acquisition. In textual knowledge acqui
sition a considerably higher degree of automation can be 
achieved, when relations are not distinguished by arbitrar
ily chosen labels, but by linguistic means that can be found 
directly in corpus texts. Rather than assigning names to 
semantic relations, the ncw DLT solution used verbs, 
prepositions and other function words and function mor
phemes from the text itself. This solution thus makes use 
of an implicit semantics, whereby it differs slightly from 
what is usual in thesaurus design. For machine translation, 
only the functional result counts (along with software 
engineering criteria such as maintainability, inspectability 
etc.). In a thesaurus, which normally does not serve only 
other software modules but also or solely human users, it 
may become important to render the relation labels in a 
form the user can read, which need not be a trivial 
transformation. It stands to reason, however, that solu
tions geared towards automatic knowledge acquisition or 
at least a high degree of automation in knowledge acqui
sition strongly suggest a preference for Ungllistic means 
for the labelling of relations (and concepts). This insight, 
which is underpinned by experience from various fields of 
language engineering, may be valuable in thesaurus de
sign as well, 

Whether an implicit semantics in the intermediate 
language is sufficient, depends on the envisaged applica
tion of the thesaurus. There is a series of both human 
activities and machine functions that need a thesaurus as 
a knowledge source. Whenever the purpose is not only a 
static parallelism among several languages, but, as in the 
case of mach inc translation, a dynamic transition from one 
language to another, the semantic system will not achieve 
the required degree of precision and reliability in making 
knowledge-based context-sensitive decisions only by 
means of a semantics in the intermediate language, Much 
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better results can be achieved with a semantics that can 
make use of implicit knowledge of correspondence rela
tions betwecn the intermediate language and the source or 
target language in questions (Sadler 1 989a: 1 10- 1 16). The 
reason for this can be found in the fact that the systems of 
semantic relations in different languages are incongruent, 
so that different languages are more than different sets of 
words for the same entities, properties and events. There
fore, when one tries to keep semantics implicit, semantic 
information is needed for a language pair. If, however, 
one chooses to restrict semantic information to the inter
rnediat� language, it becomes inevitable to express in the 
intermediate language even semantic distinctions which 
the intermediate language itself docs not distinguish lin
guistically, In other words, one would make explicit in the 
intermediate language the ambiguities of the source and 
target languages connected to it. This leads to an explicit 
semantics which in a multilingual system entails the 
danger of combinatorial explosion or a so-called explod
ing intermediate language. 

The choice thus is between an expUcit semantics in the 
intermediate - language alone and an implicit language 
pair semantics. In the latter solution - which suggests 
itself in view of automatic knowledge acquisition - the 
intermediate language will always be one of the two 
languages in a pair, thereby linking all languages in the 
system in a modular way. 

It should be borne in mind that an intermediate lan
guage in a multilingual thesaurus cannot deliver some
thing which would be incongruent with linguistic facts: it 
cannot force different systems of semantic relations into a 
single uniform one. Because of this, the intermediate 
language should not be taken as a uniform cross-linguistic 
semantic representation during systems design. The func
tion which the intermediate language in a multilingual 
system can fulfil is a different one: the intermediate 
language can map the semantic systems o/d(tferent lan
guages onto each other. 

5. The Properties of the Intermediate Language 

When specific requirements have led the linguistic 
systems designer to opt for an intermediate language, the 
question arises as to what the properties of that language 
should be. As is in the case of the question of whether or 
not an intermediate language is needed at all, in this case, 
too, the answer depends on a number of conditions which 
may differ for different systems. Rather than answering 
the queslion here, I therefore discuss the conditions that 
suggest specific solutions. 

Whether a language or another symbol system is suit
able for the function of an intermediate language, can be 
assessed by means of criteria, which must include the 
following minimal set. An intermediate language: 

must be able to express all concepts of human thought. 
must be able to express all semantic relations of human 
thought. 
should facilitate automatic analysis. 
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- should facilitate automatic knowledge acquisition. 

The following systems (ordered on an axis from natural 
to artificial; cf. Schubert 1 989: 22-23) are possible inter
mediate languages: 

ethnic languages such as English, German or French, 
- planned languages such as Esperanto, 
- artificial symbol systems such as the semantic repre-
sentations in artificial intelligence or the intermediate 
representations in machine translation. 

Sct off against the criteria mentioned above, the fol
lowing advantages and disadvantages can be detected in 
these three kinds of possible intermediate languages: 

Ethnic language 

Ethnic languages have the full expressiveness required. 
Automatic analysis (parsing and semantic interpretation 
of parsed texts) is expensive and cannot be carried out 
fully automatically. Knowledge acquisition cannot either 
be fully automatic due to the problems in parsing and 
disambiguating. Text material in specialized language, 
the most frequently needed raw material for knowledge 
acquisition, is normally available. However, when a the
saurus is to be built up for a new field oftechnology, it is 
not always certain that a reasonable volume of relevant 
text material can be found in every ethnic language. 

Planned language 

Of about one thousand projects of planned languagcs 
suggested to date, interlinguistics normally acknowledges 
only a single one as a real language. Only Esperanto has 
until now fully passed the transition from an artificial 
symbol system to a human language, so that it possesses 
the full expressivencss needed. In thc sense ofHjelmslev's 
hypothesis Esperanto was, when launched, an artificial 
symbol system and as such dependent on ethnic languages 
and insufficiently expressive. It is only by unreflected use 
in a (second) language community for over a centmy that 
Esperanto has become a human language in the 
HjeImslevian sense of the word. Only for this reason may 
Esperanto be considered today as an intermediate lan
guage (Schubert 1988b, 1 992). 

Automatic analysis is less expensive in Esperanto than 
in ethnic languages. Being a language spoken by humans, 
however, Esperanto has a syntactic structure which is 110t 
unambiguous in the strict sense of a parsing algorithm. In 
knowlcdgc acquisition a considerably higher degree of 
automation than in ethnic languages can be achieved 
because of high syntactic clarity and far-reaching seman
tic compositionality (Schubert 1 993). Text material is 
abundantly available as far as common language is con
cerned whereas in' specialized fields corpus material may be 
scarce. They can, however, in many cases be written if 
needed. 

Artificial symbol system 

An artificial symbol system cannot achieve the full 
expressiveness of a human language. It will always re-

main a hue subset. Analysis can be fully automatic and 
perfect if the system is accordingly designed. The same 
holds for automatic knowledge acquisition which, how
ever, is ofliUleuse, since there are no large volumes oftext 
in artificial symbol systems. 

This overview may show that the established criteria, 
though not totally excluding one another, contradict each 
other. There is no such thing as the one and only, abso
lutely best intermediate language. Rather, there is a trade
off based on a variety of criteria, among which the one or 
the other criterion may be preferred by the specific condi
tions of a given case. This is one of the decisions to be 
made in linguistic systems design. 

6. Diagnosis 

In the architecture of a multilingual thesaurus an inter
mediate language may be a useful instrument. It is one of 
the goals of linguistic systems design to define the precise 
tasks and functions of the intermediate language as dic
tated by the spccific requirements of the system at hand 
and to decide whether the advantages of an intermediate 
language in the given case outweigh the effort ofintroduc
ing and maintaining it. For a thesaurus of a certain size, the 
planning phase should include aJeasibility study to assess 
the efficiency of various possible intermediate languages 
on the criteria of the established tasks and functions. 
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