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Abstract. This paper tries to answer the question ‘is the implementation of com-
plex cross-domain conceptual relation possible in a multidomain term bank’. The 
Croatian term bank Struna, and the problems that terminologist working on it are 
facing will be used as a showcase. Some of the principles of, and proposed solu-
tions for, the implementation of Domain Cognitive Models into the Croatian na-
tional term bank - Struna. A brief overview of the development of DCM will be 
given. Additionally, some of the major problems that occur when applying this 
type of sociocognitive-based conceptual structure to an existing objectivist (clas-
sical) hierarchical structure will be observed. 
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1 Introduction 

In this paper we will present some of the principles of, and proposed solutions for, the 
implementation of Domain Cognitive Models (Nahod 2015b) into the Croatian national 
term bank - Struna. Additionally, we will try to identify some of the major problems 
that occur when applying this type of sociocognitive-based conceptual structure to an 
existing objectivist (classical) hierarchical structure. 

2 Struna term bank 

Struna is the Croatian National Term bank (http://struna.ihjj.hr/). Its aim is to grad-
ually standardize Croatian terminology, for all professional domains, by coordinating 
the work of domain experts, terminologists and language experts. A broader objective 
of the program is to establish a framework for a national terminology terminological 
policy and to lay the foundations for more structured education in this field (Bratanić 
and Ostroški 2013b). 

At the time of writing (early 2016) 18 domains have been processed and made pub-
lic, with four additional domains in various stages of processing. Struna currently con-
tains 31,256 concepts and close to 100,000 terms spanning ten languages: Croatian, 
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English, German, Italian, French, Latin, Russian, Slovenian, Czech and Slovakian. It 
must be noted that not all of the languages are equally represented. 

Struna is primarily a normative terminological database. It is organized according to 
the relatively stable principles of the General Theory of Terminology (GTT) (Wüster 
1979; Felber 1984) which is a, more or less, explicitly recognized approach to termi-
nology planning, taking into consideration that ISO recommendations, for terminology 
management, are directly based on it. It was necessary to have a firm methodological 
framework for the practical terminographic work, because of the specific nature of the 
cooperation between field specialists at one end of the process and terminologists and 
other linguistic experts at the other end. In order to ensure that the various subject fields 
in the database are as structured and uniform in description, as they can possibly be, it 
is vital that a uniform approach is taken to any terminological description, guaranteed 
by a national terminology project environment. Conversely, the variety of domain 
knowledge included in Struna, as well as the various characteristics of each domain – 
conceptual structure and dynamics, specific communicative settings and intended users 
– meant modifications and adjustments were called for in the general terminological 
principles of the descriptions of particular domains (Bratanić and Ostroški 2013b, 667). 

The workflow in Struna is organized into individual one-year projects. Each project 
is funded by the Croatian Science Foundation and each is, as far as coordination and 
the domain span is concerned, independent of the other Struna projects. When they 
propose projects, field experts define the domain that will be processed and all the ter-
minological units that are edited in the project are automatically assigned to that do-
main. Terminologists from the Institute of Croatian Language and Linguistics have no 
influence over the process of choosing the projects or domains that will be processed. 

This approach, consequently produced a steady inflow of problems, that were un-
solvable in this strict GTT platform (Bergovec and Runjaić 2012), which, as a result, 
motivated researchers to seek more appropriate paradigms for terminology manage-
ment (Bratanić and Ostroški 2013a). 

2.1 The conceptual structure of Struna 

The underlying conceptual structure of the Struna database must be simple. There 
are numerous reasons for this, the most important being the nature of the project’s spec-
ifications, which were prescribed by the sole provider of funds, Croatian Science Foun-
dation. The timeline for each project was 12 months, which meant there was an ex-
tremely short time-frame allowed for terminology processing. In any field of expertise, 
no matter how “small”, and where field experts are expected to construct a conceptual 
structure, a robust and simple template is the only acceptable solution, given the time 
(Nahod 2009). 

Conceptual structure featured in Struna’s schema can be described as strictly verti-
cal. The only relations explicitly defined are: the mandatory and semiautomatic affilia-
tion of every concept into a specific field of expertise and a subordinate concept relation 
which is optional. “The Official Classification of Domains” (OCD) is used for defining 
domains, fields and branches (hr. područja, polja i grane). It is an official document, 
published by the Croatian government, which contains classifications of the scientific, 
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humanities and art domains. There is an implicit relation which can be understood from 
the definitions, given that most of them take the form of genus proximum et differentia 
specifica. In some special cases, additional information about conceptual relations is 
given in the notes, another optional data field, but such cases are actually so few in 
number that they can easily be omitted from any serious analysis. 

As the number of domains (fields) and terminological units (concepts) grew in the 
Struna database, the shortcomings of this “robust” approach, to conceptual structure, 
began to show.  

1. The Official classification of domains (OCD), that was used, was far from per-
fect and there were numerous cases where field experts could not agree on which 
field a concept belonged to, which led to multiple entries. This kind of problem 
is to be expected when one uses strict ‘is or is not’ rules of categorization. A 
partial solution, in the form of an interdisciplinary marker, was implemented. 
This marker was used to signify that a certain concept could conceivably belong 
to more than one field. However, this solution was flawed for the following two 
reasons: 

a. The OCD already had an interdisciplinary field. This meant that when 
field experts were updating the classifications and users were looking 
at the interdisciplinary marker, they were often confused as to what the 
field label actually meant. 

b. Field experts were reluctant to mark concepts as interdisciplinary, the 
main reason being that they felt that they were “giving away” their 
concepts to other domains. 

2. As the number of terminological units grew, the search results became more and 
more confusing to the end users. Simple queries (one-word terms in the search 
engine’s simple mode) tended to produce multiple results that spanned manifold 
and often unrelated domains. These kinds of results effectively annulled even 
the simplest vertically based structure, because it began to appear that there was 
no structure (Figure 1). 

3. A much deeper problem was also observed. A significant number of cases were 
found where a superordinate concept was defined in domains other than hypo-
nyms. A combination of trying to restrict multiple entries and an inability to 
establish relations between two or more domains, had led to multiple disconti-
nuities in the conceptual structure. 

3



 

Fig. 1. Partial results of a simple search for sila (en. force) 

Figure 1 illustrates an example of the problems mentioned above. The first column 
contain concepts, as found by the search engine and the second column shows in which 
domain (project) the terminological unit was processed. Translations of the results and 
the domain affiliation as they appear on the list: sila – force / Physics, sila držanja 
kalupa – locking force / Machine engineering, sila izboja – transverse thrust force / 
Transportation technology, sila izlaska klipa – cylinder outstroke force / Machine en-
gineering, sila izvlačenja – pullout force / Civil engineering. The first result listed is the 
concept “sila” (en. force) as defined in the field of physics; the results that follow it 
seem to be part of the same structure but are actually not connected to the first concept, 
in any formal way. This false representation of structured search results could conceiv-
ably lead the end-user into deploying the wrong term. In a hypothetical situation, an 
end user could click on a concept from transportation technology, while translating a 
text that is actually from the domain of physics, all the while believing he/she is still in 
the domain of physics. Thus, they could make an error in the target text. Many similar 
examples can be thought of where this situation might cause problems, or even mislead 
the end user. 

2.2 Solution 

It became evident that the existing structure would have to be upgraded, in order to 
solve the above-mentioned problems, plus some others. One of the first rules, when 
building the structure (scheme) of any database, is to design and develop it to a level 
that is as detailed as possible, before beginning to populate it with data. The reason for 
this is not that it is impossible to change something “on the go”, but rather that each 
change will entail further changes though every level of data, or in this case terminology 
management. So, any change in the structure of conceptual relations will inevitably 
require changes in the Content Management System (CMS), the search queries and 
algorithms, the Application Programing Interfaces (APIs), the search results sorts, the 
user manuals and even the web-page design, as a consequence.  

Furthermore, there is the problem of the (re)editing the 30,000 + terminological units 
from the finished projects without the help of field experts or funding. 
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Finally, the Struna would most likely have to be closed to the public during software 
implementations or upgrades and during the editing of terminological units. 

A solution that could bypass most, if not all, of these problems was proposed. It was 
to implement a conceptual structure as an overlay on the existing structure, without 
changing it. 

3 Domain Cognitive Models 

As a result of the effort to cope with the problems that emerged, on multiple levels, 
while processing terminological units in Struna, Domain Cognitive Models (DCM) 
(Nahod 2015b) emerged as the possible paradigm for processing specialized languages. 
DCM is based on Lakoff’s idealized cognitive models (Lakoff 1987) and is highly in-
fluenced by sociocognitive linguistics and neuroscientific research. 

As Nahod (sic.) has shown, enough evidence exists for us to regard field experts as 
a subgroup of society, or a subcultural community, that transcend definitional bounda-
ries such as language, culture, and personal beliefs or preferences. The conceptual var-
iations that can be observed in concepts, processed in Struna, can be better understood 
if they are described using cognitive models. The Domain-specific Cognitive Models 
were proposed for this purpose, to be schemata for concept clusters, in which certain 
specialized concepts form relatively stable relations and are categorized in different 
degrees of specialization in regards to their counterparts in other DCMs. 

The DCM can be viewed as a collective conceptual subsystem, consisting of con-
cepts that show variations in the properties that define them, in comparison to general 
or more broadly accepted conceptual systems. This variance emerges, either as a result 
of highly specialized (deeper) knowledge or as a result of research being focused on the 
specific properties (non-intrinsic) of the subject. 

As more and more domains were processed in Struna, an interesting phenomenon 
was observed; “same” concepts were defined in different ways in different fields of 
expertise. As expected, it was observed that the more similar two domains were, the 
smaller the conceptual variations (differences in definition), and the more different the 
domains were the more pronounced the differences in definition. For example, the con-
cept ‘space’ was defined in a similar way, and with almost exactly the same character-
istics, in the domains of physics and mathematics, yet it was defined with a completely 
different set of properties in the domain of archaeology. 

Maybe the most interesting finding was that not only do conceptual variations 
emerge between two domains that are essentially different (for example under the sub-
jects of investigation and methodology etc. - i.e. physics and archaeology) but that the 
same conceptual variations exist when highly specialized subdomains (narrow field of 
interest) are compared with their main domains, for example crystallography and phys-
ics. 

A hypothesis was proposed, that differences can be found in the conceptual struc-
tures, not only between two or more domains, but also between some domains and their 
subdomains. After a trial investigation using examples found in Struna, the initial hy-
pothesis was expanded to include some of the observed phenomenon. 
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3.1 The layers in the conceptual structure 

It was observed that certain clustered sets of concepts act as if they were independent 
of the general structure. A list of common properties was identified in most of the 
“sets”: 

1. Small sets of related concepts often caused the biggest problems in harmoniza-
tion procedures, because they invoked a perceivable semantic shift when com-
pared to the main conceptual structure of a domain or even the whole of Struna’s 
structure. 

2. Most of the sets concentrated around one concept which, more often than not, 
was presented in a one-word term. 

3. All of the one-word terms, that were identified as focal concepts of these “inde-
pendent sets”, were regular and high frequent words in the general Croatian lan-
guage (Moguš, Bratanić, and Tadić 1999). 

4. The sets were grouped together by the defining properties that were either con-
sidered unimportant, when making a definition on a more general level, or 
straight out wrong (Bergovec and Runjaić 2012; Nahod 2015b). 

The most interesting finding was that these sematic clusters of concepts were not 
confined to the provided domain/project structure, but tended to go beyond that, finding 
their own niches in the conceptual structures of other domains. It became evident that 
this phenomenon was neither a local nor an insignificant one. Rather it was the result 
of a semantical environment, evoked by a highly specialized, or alternative strategy of 
categorization that was not anticipated when the Struna projects were planned. 

As mentioned earlier, the domain structure in Struna can best be viewed as vertical 
and the whole structure of Struna itself can be viewed as a number of domains forming 
rows of vertical columns (Fig. 2), each populated by the terminological units processed 
in Struna projects, respectively. 

 

Fig. 2. A visualization of the domains in Struna 

When we try to visualize these semantic clusters; those that can be identified through 
the conceptual relations that they form with concepts from other domains, appear as a 
layer of semantic shift that flows unceasingly across the “borders” of the domains. The 
concepts that produce this layer are not external to the structure of each domain, but are 
integral, although they are clearly recognized as being more strongly related to their 
subset than to the main conceptual structure of each domain. 
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Fig. 3. A rough visualization of a semantic layer in Struna 

3.2 Theory behind praxis 

The question was asked: do these concept clusters, or substructures, “misbehave” in 
Struna's structure, as well as in single domains, because the existing structure is inade-
quate or are the clusters just very different from the usual hierarchy-based structures. 
As stated earlier, the conceptual structure that underlies Struna is fairly simple and con-
sequently quite robust, so it should be able to accommodate most, if not all, variations. 
That being said, the structure (of Struna) is mostly based on a conceptual structure, as 
represented by GTT (Felber 1984) and therefore is basically a product of classical, or 
objective, theory of categorization (Nahod and Vukša 2014). Considering how most 
modern researchers reject the “classical theory of categorization”, as a valid theory for 
explaining human cognition (Rosch 1978; Lakoff 1999; Murphy 2002; Gallese and 
Lakoff 2005; Roessler, Lerman, and Eilan 2011 inter alia)1, this implies that Struna’s 
structure is far from optimal. Conversely, there are no problems processing and struc-
turing most of the concepts in Struna, so evidence does seem to suggest that the clus-
tering variants, or semantic substructures, are behaving differently from the majority of 
concepts, for some reason. 

The DCM paradigm emerged as an attempt to deal with the inconsistencies on the 
conceptual level of terminology management. As stated, the DCM is mostly based on 
the theoretical findings presented in idealized cognitive models. The main idea behind 
ICM is that each one structures a mental space, and when invoked it can cancel or 
change properties in the structure, outside of the ICM while at the same time retaining 
some of the other properties (Lakoff 1987, 68, 74). 

If the same principles are applied to the “problematic” substructures of concepts de-
scribed earlier, a valid model emerges to explain their behavior in a general conceptual 
structure, and possibly also the means to develop a model to describe them. 

Therefore by using the same principles, we can attempt to explain the emergence of 
both the focal concepts of these clusters and the clusters themselves, as well as their 
ability to transcend their origin domains. 

1  The subject of human categorization and modern theories of it is too complex to include in 
this short paper. For further references please refer to overview of the subject by one of the 
eminent researchers i.e. G. Murphy (2002). 
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3.3 Experts as a subculture 

The curtail presumption required for a cognitive model to be activated, is that a cer-
tain subgroup of people share specific knowledge that in some way varies from the 
knowledge that is shared with the general community. We strongly feel that, with the 
following observation, Sager et all (1980) are implicitly hinting that experts in a certain 
domain can be perceived as a highly affiliated subgroup. 

“So we have to explain the fact that a French physicist can read an English research 
paper on physics or even understand a lecture on physics delivered in English while at 
the same time being incapable of reading an English newspaper or asking his way 
around London.” (Sager et al. 1980, 3) 

If we assume that experts of a certain field behave as a sub-cultural community, then 
evoking a cognitive model can explain this phenomenon. This sub-culture evidently 
transcends the usual boundaries of nationality, language or even geographical distance. 
Following the same principle, there is no reason why a sub-subgroup, affiliated with a 
very narrow field of expertise, cannot transcend the more or less arbitrary domain 
bounds. 

The main idea behind DCMs is to encircle the clusters of concepts that show seman-
tic shift from the general categorization, in order to separate them from the main struc-
ture, while describing their connection to it and to other related domains (as defined in 
Struna). This will, presumably, result in a more accurate description of conceptual 
structures and consequently a better representation of terminological units. Further-
more, by implementing the layer based structure of DCMs into Struna’s schema, the 
means will be provided to present categorization variances to the end user. 

4 On Implementation 

Making changes to the structure of a database is never easy. As mentioned earlier, 
in a multi-domain term bank any change in the structure demands additional changes 
on all the levels of terminology management. As a way of avoiding making changes in 
the Struna’s schema that required taking it off-line for the duration their implementing, 
the DCM was envisioned as a complementary extension that could be superimposed 
over the existing structure (Nahod 2015b, 123). 

Nahod (Nahod 2015a) describes the DCM extension in the XML form. Although the 
reported structure is still in development, the main elements correspond to the major 
properties of the DCM paradigm. 
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Fig. 4. XML representation of the DCM structure (Source: Nahod 2015b, 115) 

Figure 4 shows the part of the structure that contains the definition of the layers, as 
well as the identifying affiliation to the specific layer, for each terminological unit. As 
well as explicitly defining layers, the DCM extension also features the means to define 
the relations of different types between all concepts, regardless of their domain affilia-
tion in the original Struna structure. 

Figure 5 shows a part of the syntax, concerning conceptual relations in the DCM 
schema. This syntax allows for a broad spectrum of terms when defining conceptual 
relationships inside the same domain and/or the DCM, as well as across the whole da-
tabase, regardless of the affiliation of either the source or the target concept. The exam-
ple shown in Figure 5 is for concept space (three-dimensional), prostor in Croatian, 
declared in <term> tag. In the “relations” section, various relations can be seen. The 
relation to n-dimensional space (n-dimenzijski prostor in the Figure) illustrates the 
advanced way conceptual relationships can be stated: argument type=”broader” states 
the type of relationship, the interlink argument in the <target> element serves as a path 
to the DCM layer,; “2_01” - “modern physics” in Figure 4. And finally, the term argu-
ment states the term. By using this syntax, every terminological unit can be connected 
to any other in the whole Struna database, regardless of the type of conceptual relation-
ship or the domain affiliation of the concepts. This feature is not possible in the default 
(current) Struna schema. 

9



 

Fig. 5. XML representation of defining conceptual relations in DCM (Source: Nahod 2015b, 
117) 

As reported (Nahod 2015b), preliminary tests show promise and, considering that 
the simulation of search results seems to solve the problem of sorting results in Struna’s 
current search engine (Figure 1), we do believe that further development of the model 
could result in an applicable extension to Struna. 

By the end of 2016, a searchable alpha version of exemplary subset of terminological 
units (ca. 1000), with a DCM-based structure superimposed over them, will be open to 
the general public. Based on the testing, and on users’ feedback, further research and 
development of the DCM will be proposed. 

4.1 Challenges 

There are a few obstacles to implementing DCM extension that can be noted. The 
biggest seems to be recognizing which concepts make up a certain layer. The original 
terminological units in Struna were entered into the database by field experts during 
each project’s lifetime, which means that those experts are no longer available for fur-
ther consultation2.  

The level of specialized knowledge that is required to identify the conceptual varia-
tions and the relations that cause semantic clusters or DCMs, far exceeds the knowledge 
that any terminologist currently working on Struna has. 

Even assuming that the time and effort needed to develop this kind of knowledge 
level could be allocated; it is unlikely that anyone could do so for a “big” domain such 
as physics, let alone for the 18+ domains. This problem is further emphasized when we 

2  Except for a few highly motivated individuals that are, unfortunately, exemptions to the gen-
eral consensus that the work on Struna is finished with the final project report. 
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consider how the nature of the DCM dictates, that the layers, defined in the database, 
must be able to traverse multiple domains and that it would be impossible to implement 
them properly, into just one domain. 

It is evident that further consultation with field experts will have to be made manda-
tory, at that stage of implementation. 

Furthermore, there is a question about how deep one should go when searching for 
semantic clusters. How important is it, for a multi-domain term bank, to have concep-
tual variations defined at the highest levels of expertise? This is a highly important 
question considering that the end users of Struna show such a wide spectrum of profiles: 
from high school pupils to field experts and from the general public to specialized trans-
lators. 

It is our strong opinion that even should the funds be available, the cost of completely 
recoding all of the terminological units in Struna, according to schema based on the 
DCMs would, more than likely, exceed the benefits. 

Therefore it will be necessary to adapt the DCM model, into a more practical ap-
proach, that would target only the most problematic cases, from the users’ point of 
view, as well develop some kind of automatization, preferably a corpus based one. 

5 Conclusion 

Before attempting to answer the question posed in the title of this paper, we should 
consider the implications of observations that have been made about all big multi-do-
main terminological databases and not just Struna. 

A good example, of working cognitive-based terminology processing, is the Eco-
Lexicon with a Frame based terminology model (Faber et al. 2006; Faber and Castro 
2014). It is based on the frame semantic (Fillmore 1985) that the LexiCon Research 
Group has been developing, for the last 13 years, and is a highly detailed conceptual 
structure in the domain of Environment. To our knowledge, it is, currently, the only 
fully functional cognitive-based terminological database. Although it is much more de-
tailed then DCM, and is only applied to one specialized domain, it is still a good refer-
ence point when considering how much effort and funding will be required to develop 
such a complex conceptual structure for terminology management. If we take the Eco-
Lexicon timeframe as a reference and try to calculate how much time it would take to 
implement even a simpler structure, as assumed by DCM, into a relatively small data-
base such as Struna, we soon come to the incomprehensible number of 100+ years. 

To return to the paper’s main question: implementing a complex conceptual struc-
ture over a multi-domain terminological database is not something that can be done 
easily, and is probably not even possible to do it ad-hoc for the big database as Struna. 
It would, and will be, essential to develop a means to cluster and code the concepts 
(semi)automatically. 

In the first stage of implementing DCMs into Struna, a manual coding will be ap-
plied, but only on exemplary cases – that is on the most problematic conceptual varia-
tions that have been observed so far. After the testing period we expect to implement a 
crucial modification into our model that will determine any further development. 
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