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Abstract. The paper discusses factors that are retewaen constructing ayt
pology of concept relations for terminology work by focusing espgaialSO
704:2009 Terminology work - Principles and metheahsl ISO 1087-1:2000
Terminology work - Vocabulary - Part 1: Theory and applicastamdards and
their future revisionsAt first prerequisites for a concept relation typology are
discussed generally. The standards are then scrutinized as to hoimtthe
duce, define and classify concept relation types, and modificaimnsg-
gested. A concept relation typology is presented as an exampofpaehe-
sive, generalizable and extendable typology.

Keywords: concept relation, conceptual relation, concept system, geneaic rel
tion, associative relation, 1ISO 1087-1, ISO 704.

1 Introduction

The purpose of ISO 704:200Berminology work - Principles and methoidsto
standardize the elements which are essential for terminology workotide “a
common framework of thinking and to explain how this thigkshould be imp-
mented” by practitioners and others involved in terminology work and terminology
management. The ISO 1087Férminology work - Vocabulary - Part 1: Theory and
applicationhas as its task to define the basic concepts in ISO/TC 37 standards. Both
emphasize the meaning of concept relations and concept syste@sninology
work. Concept systems in the standahndsebeen scrutinized in [1] while the focus
of this paper mainlyiés on concept relations.

There is a growing number of researchers from terminology scemteelated
fields (e.g. ontology research) interested in concept relations. Howevstatiuards
present a limited range of relation types, and there are some shortsamitigpir
definitions. This paper addresses these issues and suggests sdifieations and
possibilities to enhance the typology in future revisions. At, fasine genergbrere-
quisites for a concept relation typology are taken up with reference tegbarch in
concept relations. The tertppologyis chosen here instead (@feneric) concept sy
temin order to keep apart the object (concept relations and systedng)eametkan-
guage, which would easily collide in this case.



2 Prerequisitesfor a Concept Relation Typology

On the one hand, when comparing existing concept relation typologiesakfa-
tors influencing them can be distinguished. On the other harehtrstudies show the
need for more developed and usable concept relation typologies. Idlokérfg, the
observations based on these are formulated as prerequisites to be considered or a
pects to be aware of when building a typology of concept relations

1) Thetheoretical background influences the typology and terms utilized. Exis
ing typologies can be traced e.g. to standardization, philosophyficktssn studies,
semantics, lexicology, ontology work etc. In terminology work eesgarch, various
modifications and combinations of these background typologies heae made.
Instead ofconcept relatiorsome authors use the tesemantic relation

2) A typology has usually target group. The target group of the 1ISO standards
primarily consists bfield specialists and terminologists who participate in terroiol
gy work. Data modelling may utilize terminological concept relations asrsteogv
by [2], but information and data modelling are so far explicitly excldded the ISO
704:2009. Widening the target group would mean that the differekgjtmamds have
to be taken into consideration and an integrated methodology to be crehiged. T
would also include a shared typology of concept relations.

3) A typology is a tool made for a certgnr pose [3]. Finding out and structuring
concept systems of the fielslemphasized as an important working method foriterm
nology work. In addition to fis, concept relations have a role in information dissem
nation, which is however lost, if the structural information isttedifrom the final
product as a data category [4,Hiformation on concept relations in terminology
databasesanhelp language professionals (e.g. translators, technical writers), subject
field learners, or even subject field specialists to familiarize themselves wgilelge
and concepts of the field [5]. A new generation of concept- andlkdge-oriented
terminological databases (e.g. ecolexicon.ugr.es, www.coreonisoumder devie
opment as shown by recent conference papers. More detailddgigsoof concept
relations are needed to enable navigation through concept relations ($€&'B.g.

4) A typology must beperationalizable for the purpose. Forinstance, Wister [8]
created an extensive typology of relations, only part of which englé@d terminob-
gy work. At that time the only terminological products were printed ghiss and
standards, why his typology remained a theoretical construct. A simomified ty-
pology was adopted to the practical work, which is reflected in the ISOastin
today. Costa and Roche emphasized in their paper at the LSP 2@A48t [@he of the
main reasons for rethinking of the 1ISO conceptual princiekat they“cannot be
operationalizedl when considering e.g. computational representation of the gence
tual system in computer aided translation, (multilingual) specialized dictionades an
content management systems, semantic search engine, knowledge mapping,
Learning, etc.[9] Theyid not extend their discussion to concept relation part of the
standards, but it is clear that the requirements for concept relatiomtypsifor these
purposes differ from those for traditional manual terminology wéhe question is,
if the scope of ISO 704 and 1087 should be widened to cover also theolegitd
needs of these purposes, which brings us again to the questientafget group.



5) The typologies of relations are utilized in variousy/s. Previously, terminology
work has been solely a manual effort, which is reflected in standard®xbdoks
Both in manual analysis and computer aided extraction, generic and pagititions
are relatively easy to discover. Associative relations, however, make a vastoglass
ering all other possible relations. In manual analysis, the vaguevestagireedom to
include any relevant concepts to the vocabulary or database. In computeteaided
nology extraction, however, a set of predefined lexical relation markess e
needed depending on the approach taken.

6) Depending on the purpose, the typology cardémain-dependent or inde-
pendent. It is challenging to achieve a generalizablility because many relypes
are more or less domain-dependent [b,20so domain-independency requires great
adjustments when applying the typology to new domains@8]the other hand, the
nature of the concept deterragwhich relations are potentially actieat or seen
from the opposite direction: the relation type determines what kind of dsnasp
involved [6].

7) It takes much effort to analyze motemplicated relations than the basieg
neric and partitive relations. This is one of the reasons for why the ah&mmind-
ogy work is satisfied with a small amount of concept relations asdt This is
partly due to the lack of researclor rather lack of operationalization of the results
since as noted by [5] some of the more complicated relations suchiszd aad -
strumental relations etc. have been coveldis has been basic research to find out
how various types of relations appear in definitions and texts [Hjemretical top-
down classification [e.dL1]. The basic problem is how to make the knowledgeaper
tional for practical purposes such as terminology work and standardietio®].
Some results also have more direct use for automatic extraction of akygidal
information. On the other hand, when systematically compiled askpted gloss
ries of a restricted thematic field have been scrutinized, generic and patrtitive relations
are far from being the only relation types utilized to link the conceptshiegéiee
e.g. 12 ortransactional relations

On the basis of the discussion above the following prerequisites faingreaty-
pology of concept relations could be summarized: theoretical backgfamtb be
considered, target group(s) and purpose(s) defined, it must beenisat the typle
ogy is operational for the purpose and fits for its usage. Foe gamposes (e.g. ISO
704) a domain-independent and generalizable typology is needed thha &ralysis
of a certain field. The same goes for the continuum coritgleimplicity. In addition
to these, there ar®rmal requirements for a concept relation typology, suchras u
ambiguousness and consistency as well as extensibility and flexibilitige follon-
ing, it is mostly these formal requirements function as criteria whercdncept rel-
tions and their typologies in ISO standards are scrutinized.

3 Concept relationsin I SO standards

While the standards define the basic concepts of terminology, the cofcapt o
cept relationdoes not get a definition. Instead of saying what the concept relations



“are”, 1ISO 704: 2009 (p. 8) stateg€Concepts do not exist as isolated units ofuno
ledge but always in relation to each other. Our thought processes tignstaate
and refine the relations between concepts, whether these relations are fammally
knowledged or not. Under theheading “Types of concept relations”, the reader
would expecta further discussioron the nature of concept relations and criteria for
subdividing them as well as on how the concept relations relatgjeot relations
(ontical relations). Instead, the standard makes remarks on organiznogpt® into
concept systems and aspects that have to be kept in mind as to conceil dretdpt
system@&ndconcept fieldsare defined and introduced ten pages later in the document
Furthermore, the exampten mice and computer mouseot being parts of the same
swbject field does not either belong to the topic of the chapter

In general, the standard does not keep apart concept relations froapteig-
tems. Concept relations are sometimes explained and exemplified by talkiicglgxp
about concept systems as above, or by using the demaricor partitive relation
when clearly talking about the respective concept system<{e.g.generic relation
there may be several ways of subdividing a concept into subordinatepts @-
pendng on the criteria of subdivision or type of characteristic chosen”; p. 11). The
examples foigeneric relationandpartitive relationexemplify the respective concept
systems with detailed explanations and instructions for what to obskerestructe
ing this kind of concept systems. There is a chapter for concept systenmsnatethe
standard, whiclis now missing relevant content, because most of it has been already
spread throughout the documeh®][

3.1 Main relation types

Both standards distinguish between hierarchical and associative relations as the
main division (see Fig. 1). The definitions of these two coordinateequs taked-
tally different approaches. The first odees not tell what the distinguishing chara
teristicis and how hierarchical relation can be distinguished from its coordinate co
cept. Instead wo different criteria for subdivisionam be detected between the lines
ability to build hierarchiesandtype of associative/themationnection.

generic relation generic concept

[relation between two concepts where the (superordinate
hierarchical intension of one of the concepts includes that concept)
relation of the other concept and at least one additional [ s 3

delimiting characteristic (1087-1)] specific concept

[relation between two

(subordinate

concepts which may be | concept)
either a generic or a | —
partitive relation | partitive relation
(1087-1)] | [relation between two concepts where )
- | one of the concepts constitutes the comprehensive concept
| whole and the other concept a part of (superordinate concept)
relation | that whole (1087-1)] partitive concept
between L(subordinate concept)
concepts = assoc,latwe relation sequential relation
[relation between two § AR 2 temporal relation
concept t Havd [associative relation based on poral . .
. Soncepts naving 4 . spatial or temporal proximity [sequential relation involving
relation non~hle|iarch|cal_ thematic (1087-1)] events in time (1087-1)]
connection by virtue of
experience (1087-1)] causal relation

[associative relation involving cause and its effect (1087-1)]

Figure 1. The main types of concept relations in ISO 1087-1:2000.



Despite the asymmetry, this dichotomy has established itself in the principles of
terminology work. Howeverif we want to define whatoncept relations or to &-
pand the amount of concept relations in the typology, this maisiativcauses pin
lems. Because hierarchical relations are restricted to generic and partitive tanthe s
dards, all the remaining relations are non-hierarchical by definition.

3.2 Hierarchical relations

As mentioned above, 1ISO 1087-1:2000 (p. 4) restricts hierarchical relatignsonl
generic and partitive relatiorgy. ISO 704:2009 (p. 8) makes it stipulative dgding
“In this International Standard..”. The categonhierarchical relationseems somewhat
superfluous, because most what is said about it in ISO 704:2058¢ iabout generic
relations and generic concept systems. The metaphorical similarity beg@eerc
and partitive relations is that they are able to form hierarchies, which, ¢tmviever,
be applied even to further types of concept relations. After all, therdhamerelation
types that fill (even better) the requirementswihnat generally is understood by ‘hier-
archy’ e.g. in systems theory, organization theory, ecology etc. Accortting
704:2009 (p. 8), “in a hierarchical relation, concepts are organized into levels of su-
perordinate and subordinate concepts. For there to be a hierarchy, theteenatis
least one subordinate concept below a superordinateptch

What is common to generic and partitive concept systems is actually éfadrtn
nested hierarchies, i.e. superordinate concepts in a way or andtbentairi’ or “con-
sist of’ the subordinate concepts. A generic superordinate concept contains the exte
sion of its subordinate concepts; a partitive superordinate concept refenshole
while its subordinate concept refers to a parthe whole. Also concept systems
based orlocational relationscould be regarded as nested hierarchies, e.g. computer
disc contains folders, they contain files and files contain data. The gaesefor
material component relationdutter contains butterfat that contains fatty acik- E
amples ohot nested hierarchies are military higrchies and ecosystem’s food chains
[17]. In them the entities on the higher level do not contain oristoofthe entities
on lower level. The hierarchical relation between them and the correspauing
cepts is based on some other criteria than containment. This type of catatpb r
appears in e.g. [13], where it is callexhk relation These tree relations mentioned
above cannot be, however, included in neither of the main relationityples sta-
dards because of the restrictions made in the definitions.

3.3 Typesof generic and partitiverelations

According to he standards, both generic and partitive relations ratations
between super- and subordinate concepts in respective conceptssyistgmISO
7042009 (p. 9) defines generic relatios a relation that “exists between two
concepts when the intension of the subordinate concept includes théoimtehthe
superordinate concept plus at least one additional delimiting characteristien
though 1SO 704:2009 mentions coordinate concepts and horizontal series (e.g



“Partitive relations, like generic relations, can be expressed as vertical andfadrizo
serie$, p. 15), the relation typology does not cover the relation between the
coordinate concepts or other types of relations in the concept sydteimdas been
solved e.g. in [11,13] by assigning the temgeseric relationandpartitive relationto
wider concepts which cover also the relations between co-ordinate coneepEJs

2). Respectivelypartitive concept relations could be partitive superordination and co-
ordination. In ISO 704:2009 the concept systems formed by thkd®ons are called
genericand partitive concept system$hus it is motivated to call athe relations in
themgenericrespectivepartitive relations

Because 1SO 704:2009 does not develop further the theoretical backgifoined
concept relation typology, some problems appear in the definitiomsstihdard says
forinstance that‘..if the same concept is viewed as a comprehensive concept in a
partitive relation, the individual concept can be subdivided into its’p@rt$6). Here
a distinction between the object and concept levels should be made €léadsenot
the concept that is subdivided into parts butdhject that the concept represents (c.f.
ISO 704:2009: 2). The definition in ISO 704:2009 alsgs that “A partitive relation
is said to exist when the superordinate concept represents a whole, while the
subordinate concepts represent parts of that whole. The parts come togédher to
the whole” The “whole” here refers to the object that is being devided and not to the
concept. Parts of the concepts are its characteristics. As to the typologstitifep
relations, further types could be distinguished as has been done Eig. & where
they are divided into compound, partition, and set relations.

3.4 Associative relations

Similarly to partitive relations, the definitions of the associative relatitmeot
keep clearly aparthe object and concept level, e.g. “Some associative relations exist
when dependence is established between concepts with respect to thaiitypliox
space or time.” (ISO 704:2009: 17) Again, it is not the concepts that have a spatial or
temporal contact but the objeciss associative relations ISO 1087-1:2000 mentions
sequential, causal and temporal relations while ISO 704:2009 does notngive a
typology for associative relations but plenty of examples. Instead of isolated
examples, the standard could present some kind of classification aneadeveloped
typology — eventually as an anneXhere is a need for one when we look at the new
developments of terminological data bases. Forinstance, Leén Aralz etml3%
say that terminological knowledge bases are restricted to these basic relations,
“whereas conceptual dynamism can only be fully reflected through non-hierarchical
ones”, which relate to “movement, action and change, which are directly linked to
human experience and perceptually salient conceptual features”.

5 Concept Relation Typology

Even though it is a challenge to compile a typology, there are sxistang ones to
start with e.g. the one introduced in [11], which is taken here as ampkxalhe y-



pology has been later on revised in various articles, e.d3Jrapd[14]. It has ince-
porated relation types presenteglother authorge.g. 8,15,16]. On the one hand, the
typology presents an overall upper level division for relation types, ardeoother
hand, it gives examples of the relation types on the lower level of abstraction.

The main division is made into generic (syn. logical) and ontologalations
where ontological are divided into contiguity (in space or time) and imdkiécausal,
developmerdl, activity, origin and interactional) relations. Influence relations have a
causal component and are overlapping with each other in some dégtiséinction
between causal and purely temporal concept relations is made, andcaussy co-
cept relations are separated from other relations which include causal cotaponen
(11

1.1 generic superordination )

1.2 generic subordination =
1.3 generic co-ordination (=

1.4 generic diagonal relation
~1.5.1 intensional identity

1. generic 1.5 intensional /- 1.5.2 intensional inclusion
concept relation relation _~1.5.3 intensional overlapping
1.5.4 intensional disjunction

N Be———

Conclept 3 ,1.6.1 extensional identity
Relations 1.6 extensional - 1.6.2 extensional inclusion
(Nuopponen) relation .~ 1.6.3 extensional overlapping
1.6.4 extensional disjunction
- PR
| See Fig. 3
|-2 ontological concept relations J* ) eg ’g,

Fig. 2. Concept relation typology [1, 11, 13, 14]

As mentioned earlier, generic concept relations are divided into four subtypes

which are those between concepts in higher and lower, lower and highsame

level of abstraction as well as between concepts in other positions onrdiférels

of abstraction in the same concept system (see Fig. 2). The dypalkes also ra

other approach to generic relations, and compares the intension and exténzion o
cepts (see Fig. 2). These distinctions are useful when analysing toaodrompa

ing e.g. different languages or on different fields. The followimgs of relations are
presented in [11,13]:

¢ intensional relation (based on similarity and differences in concept characgristic
intensional identity (concepts have same intension i.e. same characteriggos);
sional inclusion (intensionally wider/narrower concept, both have saaraatl-
istics, one of thenhas additionally one or more): intensional overlapping (concepts
have a set of same characteristlosth have one or more additional charaderi
tics); intensional disjunction (concepts do not have any common charactgristics

e extensional relation (based on similarity and differences in concept extensions i.e
subordinate concepts or objects): extensional identity (concepts lesartie x-



tension); extensional inclusion (both have same extension, one has amme
subordinate concepts/objects in addition); extensional overlapping (conbeps s
a set of subordinate concepts/objects, both have one or more in rgdaiitan-
sional disjunction (two concepts do not share any subordinate concegttghbj

compound, |
| partitive concept 1 partition, and set ‘
relation relations
object-representant/
proxy. / object-enhancement/
dep! y P
correlation, and accessory/add-on/
attachment/annex/
supplement etc.

mark/signal etc. -

representational y
\_ relations | enhancement
sender-receiver/mediator; _relation
source-target;
tool-object;
object-route;

object-connected
object/connector
| nexus relation —

object-medium/ '] object-location/site/
means/vehicle o habitat/container
etc transmission L | etc
conc_epl \ concept 1 locative relation
relations relations object-material
' of 1 material component
tool-purpose/function 11 contiguit i component
luse/usage/object/ - - L |l relation
instrumental
user/product, ] _— . 1 object-property
abais 5 ont°|°glca| | property relation —
concept object-owner/
2 ossessor/bearer
product-originator/instrument relations i)ccuprer
Iprocess/ingredient/ ownership relation |
origination_piace/ origination | N =
time /purpose origination ‘ order and
concept | rank A equivalence
relations refation relations
’ [ phase and
activity-agent/object/ succession

instrumer 2thod relations
manner/time/purpose/route activity concept J tecoporal cancept: |
— A g relation
relations
L] e.g. cause-effect/result/symptom/patient
stages of art/species/individual/ o patient effect-consequence,
ger ial develop Sontoik counteractior jeffect/symptomjcor sence,
P! causal cure-effect/symptom etc
relations concept -
relati

Fig. 3. Ontological concept relations [1,11,13,14]

In the Fig. 3, the original hierarchy of ontological concept relation94JL9as
been flattened on both ends to make the typology of ontological dorelapons
more operationalizabl@ he typology allows a wide variety of very specific relations
and relation types to be subordinated to the relevant category. New rgfasrcan
be added; e.g. when reviewing the typology for this paper, a&lation callechexus
relation was added (Fig. 3)t is based on connection between objects that are n
parts and wholes in relation to each other, nor attachments or locatioegasple
could bemobile dewie-Internet.

Further modifications have been made here to add more flexibility to the lower
level relation types. Instead of listing subtypes of relations, only gbesnof possible
“concept roles” or “relation participants” have been listed. The complete typology
includes also relationships between the two concepts also from the oppesit®wmlir
e.g. senderreceiver and receivesender relation. Sometimes it may be important to
separate this type of information. Additionally, parallel or simultaaeelations are
often involved, e.g. when we deal with concepts referring to multihlernative or
alternating senders or receivers, which reminds the generic coordinattbn a



sometimes overlaps with it when e.g. a classification of concepts for vagoders
or receivers is made in a transmission concept system.

6 Discussion

There is a need to revise concept relation typologies for terminology Wew
applications for the principles of terminology work and fast pace of digitalizafion
“everything” emphasizes the need for more developed terminological tools. The co
cept relation typology presented in ISO standasdestricted to a few core relation
types, and their definitions and treatment are not quite unambiguotsnsistent.
They may be operationalizable for manual terminology work but also thererea
extended typology could be fruitful. As shown here, even the ma#t lbalation
types are quite complicated when we take a closer look at them.

Domain-dependency poses challenges to create a typology that is general enough
to fit for concept analysis of various fields. On the one haetisf may have their
own frequent relation types on the micro level, which cannot be egsiralized or
operationalized in other fields. On the other hand, a too abstract relgi®micdyses
also problems by being too vague and difficult to locate in specific fieksedally
when working with corpora and automatically extracting concept relatiomsy be
a daunting task to trace back to the concept relations and concept s\yEemsred-
tions may be expressed in mad$ of ways, e.g. “is a” is only one way to express
generic relation, and on the other hand, the same expressionferay ieveral other
relaion types (e.g. “can be divided into”).

The typology presented in Chapter 5 has been tested over the yearsiltiiuaien
of fields and remodeled according to the problems encountered. Howeveral of
the more complicated relation types still need more detailed analysis in ordeteto ma
the typology to work properly as an analysis tool. Also when we considersrfeed
other than terminologists and manual terminology work, more testing apdatidn
needs to be done.

Many of these questions and challenges are to be considered wheleliegnand
enhancing a concept relation typology for ISO standakdsfor any other purpose
which theoretical background and terminology to leanfon which target group,
purpose and context the typology is meduaw to operationalize the new typolqgy
how to handle the complexity and domain-(in)dependency dfeakl how to ensure
comprehensiveness, flexibility and extendibility of the typology, etwov& all the
typology must also be unambiguous and consistent even thbegklations encou
tered may feel like a tangled web.
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