Refining Hyponymy in a Terminological Knowledge Base
Juan Carlos Gil-Berrozpe, Pamela Faber
University of Granada
Calle Buensuceso, 11. 18002. Granada, Spain
juancarlosgb@correo.ugr.es, pfaber@ugr.es
Abstract
Hyponymy or type_of relation is the backbone of all hierarchical semantic configurations. Although recent work has focused on other
relations such as meronymy and causality, hyponymy maintains its special status since it implies property inheritance. As reflected in
EcoLexicon, a multilingual terminological knowledge base on the environment, conceptual relations are a key factor in the design of an
internally and externally coherent concept system. Terminological knowledge bases can strengthen their coherence and dynamicity when
the set of conceptual relations is wider than the typical generic-specific and part-whole relations, which entails refining both the
hyponymy and meronymy relations. This paper analyzes how hyponymy is built in the EcoLexicon knowledge base and discusses the
problems that can ensue when the type_of relation is too simplistically defined or systematically represented. As a solution, this paper
proposes the following: (i) the correction of property inheritance; (ii) the specification of different subtypes of hyponymy; (iii) the
creation of ‘umbrella concepts’. This paper focuses on the first two solutions and proposes a set of parameters that can be used to
decompose hyponymy.
Keywords: terminological knowledge bases, conceptual modelling, generic-specific relations

1.

Introduction

in certain cases, the semantics of the relations are too vague,
as can be observed in many thesauri, conceptual maps, and
semantic networks (Jouis, 2006). That is the reason why a
wide range of methods for structuring knowledge have
been considered in Terminology. These include extending
non-hierarchical relations, specifying the properties of the
relations, and integrating innovative theories from
linguistics and artificial intelligence. In order to guarantee
high-quality terminological work, it is thus necessary to
establish a methodology based on logical properties that
will facilitate the accurate organization of conceptual
relations.

In recent years, research in specialized language has begun
to acknowledge the need for an interdisciplinary approach
and for a set of theoretical premises that will make
conceptual modelling more objective (León-Araúz et al.,
2012). In fact, the study of terminology and specialized
communication is currently experiencing a ‘cognitive shift’
(Faber, 2009), which is granting greater importance to
conceptual organization as reflected in neurological
processes (Faber et al., 2014). Terms are specialized
knowledge units used to designate the objects, events and
processes characteristic of a specialized domain. In the
same way as language mirrors the mind, terminological
structure can be regarded as a reflection of conceptual
structure.

2.

Terminological Knowledge Bases and
Conceptual Relations

Regarded by Meyer et al. (1992) as a hybrid between term
banks and knowledge bases, terminological knowledge
bases (TKBs) represent the specialized knowledge of a
certain field through related concepts and the terms that
designate them in one or various languages. A TKB is thus
a product that reflects both linguistic and cognitive
processes. Optimally, TKBs should reflect how conceptual
networks are established and structured in our minds. They
must also be designed to meet the needs of a specific group
of users, whether they are experts or lay public.

However, the specification of conceptual structure must be
grounded on a set of theoretical assumptions regarding
categorization, more specifically, whether and to what
extent sensory information is part of semantic
representation and processing (Meteyard et al., 2012). In
this sense, Patterson et al. (2007), propose a supramodal
format for semantic representations, which is modalityinvariant though derived from mappings across sensory and
motor input. In Terminology, the correlate of this
supramodal representation is a category schema or template
as posited by various authors (Faber et al., 2014; Roche et
al., 2009; Leonardi, 2010). This top-level schema
constrains perceptual input though, at the same time, it is
also derived from sensorimotor mappings. This type of
schema facilitates the retrieval of all the information stored,
and is the frame for any semantic network.

According to León-Araúz et al. (2013), TKBs should
account for the representation of natural and contextual
knowledge dynamism. Various issues must thus be
considered when designing and creating a TKB. On the one
hand, the organization of the knowledge field should
accurately represent the concepts and the semantic relations
linking them. On the other hand, access to information and
its retrieval should facilitate knowledge acquisition.

Not surprisingly, the configuration of specialized concepts
in networks with both hierarchical and non-hierarchical or
associative relations has proven to be one of the most
important aspects of terminology work (León-Araúz et al.,
2012). Nevertheless, this task is far from simple because,

8

set of all conceptual relations in EcoLexicon comes to a
total of 17. In some cases, these relations are domainspecific (e.g. measures), which means that the set of
conceptual relations of a TKB may vary from one field of
knowledge to another.

Figure 1: Visual interface of EcoLexicon
One difficulty in concept representation stems from the fact
that the characteristics of a concept may vary depending on
the
perspective
taken.
Such
conceptual
multidimensionality can affect a wide range of properties
from shape to function (Kageura, 1997). The representation
of multidimensionality is thus a major challenge in TKB
design since extracting a few concepts and establishing
simple relations between them results in monodimensional
systems, which are unrealistic and only permit in vitro
knowledge acquisition (Dubuc & Lauriston, 1997; Cabré,
1999).
Nevertheless, the representation of multidimensionality
must also follow rules. In this sense, conceptual (semantic)
relations cannot be created on demand, but should
systematically be derived from a set inventory (León-Araúz
et al., 2012).

Figure 2: Semantic relations in EcoLexicon
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EcoLexicon is one example of a multidimensional TKB. It
is a multilingual knowledge resource on the environment
whose content can be accessed through a user-friendly
visual interface with different modules for conceptual,
linguistic and graphical information (Faber et al., 2014;
Reimerink et al., 2010) (see Figure 1). EcoLexicon targets
different user groups interested in expanding their
knowledge of the environment for text comprehension and
generation, such as environmental experts, technical
writers, and translators. This resource is available in
English and Spanish, though five more languages (German,
Modern Greek, Russian, French and Dutch) are being
progressively implemented. It currently contains a total of
3,599 concepts and 20,070 terms.

3.

TKBs can acquire greater coherence and dynamicity when
the range of conceptual relations is wider than the
traditional generic-specific and part-whole relations (LeónAraúz et al., 2012), which entails taking into consideration
non-hierarchic relations and, in addition, expanding the
original sense of both hyponymy and meronymy. In
EcoLexicon, the meronymic relation part_of has already
been divided into subtypes, as shown in Figure 2. For
example, even though CONDENSATION is part_of the
HYDROLOGIC CYCLE, it is more accurate to say that
CONDENSATION is a phase_of the HYDROLOGIC CYCLE. This
distinction was made in EcoLexicon because of the
following factors: (i) domain-specific needs, (ii)
ontological reasoning, and (iii) transitivity-related
consistency (León-Araúz & Faber, 2010).

In EcoLexicon, conceptual relations are classified in three
main groups: generic-specific relations, part-whole
relations and non-hierarchical relations (see Figure 2). As
can be observed, hierarchical relations have been divided
into two groups to distinguish between hyponymic
relations and meronymic relations. The set of genericspecific relations only comprises type_of. In contrast, the
set of part-whole relations contains part_of, made_of,
delimited_by, located_at, takes_place_in, and phase_of. In
the last place, the set of non-hierarchical relations includes
affects, causes, attribute_of, opposite_of, studies, measures,
represents, result_of, effected_by, and has_function. The
1

Refining Hyponymy in EcoLexicon

Nevertheless, the type_of relation still has not been
subdivided. This is the source of a wide range of problems
in EcoLexicon, such as different cohyponyms at the same
level (see Figure 3), which produces noise as well as
information overload and redundancy. Still another
problem lies in transitivity and property inheritance. For
example: LIMESTONE is currently represented as a hyponym
to both ROCK and SEDIMENTARY ROCK. A possible solution
would be to refine the type_of relation.

http://ecolexicon.ugr.es/
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Figure 3: Presence of different dimensions of cohyponyms at the same level, and transitivity problems
Murphy (2003, 2006) states that hyponymy is a relation of
inclusion whose converse is hyperonymy. Due to its
inference-invoking nature, its importance in definitions,
and its relevance to selectional restrictions in grammar,
hyponymy is central in many models of the lexicon.
Similarly to meronymy, hyponymy can be divided into
subtypes (Murphy, 2003), but those subtypes should
provide a valid taxonomy of generic-specific relations.
According to Murphy (ibid: 219-220), the most commonly
established distinction is among taxonomic hyponymy (‘isa-kind-of’ relation) and functional hyponymy (‘is-used-asa-kind’ relation). In some way, this dichotomy is related to
what Cruse (2002) calls ‘facets’.

This shows that the same concept may have different
context-dependent hyperonyms, reflecting only a selection
of its ‘microsenses’. This phenomenon can be observed in
Figures 5 and 6, which illustrate the different conceptual
networks of SAND in the Soil Sciences domain (see Figure
5) and in the Geology domain (see Figure 6).

On the other hand, another important phenomenon in the
specification of hyponymic relations is the existence of
‘microsenses’ (Cruse, 2002), which are only activated in a
certain context. In EcoLexicon, microsenses can already be
made explicit by entering different concepts as hyperonyms
of the same hyponym. It is even possible to filter the query
by restricting the represented contextual domain (see
Figure 4). More precisely, conceptual propositions
(concept-relation-concept) in EcoLexicon are triggered or
constrained based on their salience in different disciplinebased subdomains.

Figure 5: SAND network in Soil Sciences

Figure 6: SAND network in Geology

Figure 4: Contextual domains in EcoLexicon
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Furthermore, Gheorghita & Pierrel (2012) state that the
meaning of an input in a TKB can be disambiguated just by
adding a domain to the definition. In the case of
EcoLexicon, domains are not applied to definitions, but to
conceptual relations. However, according to its database,
only 2624 (50%) of all relations have been classified using
a domain, and this invalidates the possibility of being
completely accurate using this method.

ROCK: consolidated or unconsolidated aggregate or mass of
minerals or organic materials. The three types of rock are
igneous, sedimentary, and metamorphic.
VOLCANIC ROCK: extrusive igneous rock solidified near or
on the surface of the Earth, resulting from volcanic activity.
BASALT: very hard rock of igneous origin, consisting
of augite and triclinic feldspar, with grains of magnetic
or titanic iron, and also bottle-green particles of olivine.
It is formed by decompression melting of the Earth's
mantle.

Moreover, there is still the need to further refine the type_of
relation. Possible solutions include: (i) the correction of
property inheritance; (ii) the specification of different
subtypes of hyponymy; and (iii) the creation of ‘umbrella
concepts’. This paper focuses on the first two, since the
correction of property inheritance is the first step towards
dividing the type_of relation into subtypes.

Table 1: ROCK – BASALT in the former conceptual
network (original definitions)
Table 2 shows how property inheritance has been improved
in the enhanced conceptual network. In this case, it is
respected in all senses: BASALT is a type_of VOLCANIC ROCK,
which is a type_of IGNEOUS ROCK, which is a type_of SOLID
ROCK, which is a type_of ROCK. In other words, BASALT in
the end reflects the inheritance of the characteristics
possessed by all of its hyperonyms.

3.1 Correcting Property Inheritance
As previously mentioned, hyponymy is a unidirectional
relation where child concepts inherit the properties of their
parent concepts, though they also have differentiating
properties that make their meaning more specific. In a TKB,
property inheritance between hyperonyms and hyponyms
can be represented through genus–differentia definitions,
based on the explicitation of the genus (hyperonym or
superordinate) and one or many differentiae (characteristics
that vary between cohyponyms) (Temmerman, 2000).

ROCK: consolidated or unconsolidated aggregate or mass of
minerals or organic materials.
SOLID ROCK: rock in solid state, formed by the
compression of sediments or the solidification of molten
material.
IGNEOUS ROCK: solid rock formed by solidification of
molten magma either beneath or at the Earth’s surface.
VOLCANIC ROCK: extrusive igneous rock
solidified near or on the surface of the Earth,
resulting from volcanic activity.
BASALT: very hard volcanic rock, consisting of
augite and triclinic feldspar, with grains of
magnetic or titanic iron, and also bottle-green
particles of olivine. It is formed by
decompression melting of the Earth's mantle.

Despite the fact that most of the concepts in EcoLexicon
are defined in this way, transitivity problems still arise (see
Figure 3). This paper proposes a solution, as exemplified in
the analysis of two types of concept: an entity (ROCK) and
a process (EROSION).
3.1.1.

Property Inheritance in the Conceptual
Network of an Entity: ROCK
The original type_of network of ROCK was initially not
accurately defined (see Figure 3). For example, LIMESTONE
appeared as a direct hyponym of both ROCK and
SEDIMENTARY ROCK, and there were two similar entities
that designated ‘clastic rock’ at two different levels
(CLASTIC ROCK and CLASTIC SEDIMENTARY ROCK). In order
to solve such problems and related issues, the conceptual
network of ROCK was enhanced with the addition of new
concepts (e.g. SOLID ROCK, MOLTEN ROCK or DOLOMITE)
and the property inheritance relations were restructured.

Table 2: ROCK – BASALT in the new conceptual network
(enhanced definitions)
Finally, as a result of modifications in the remaining
conceptual relations, improved terminological definitions,
and the addition of new concepts to fill semantic gaps, the
conceptual network of ROCK was enhanced (see Table 3).

Table 1 shows an example of property inheritance in the
original conceptual network. BASALT is defined as a ‘rock
of igneous origin’, but its hyperonym (VOLCANIC ROCK) is
also defined as an ‘igneous rock’. Furthermore, the
hyperonym of VOLCANIC ROCK is assumed to be ROCK,
regardless of the fact that the only types of rock mentioned
in its definition are ‘igneous, sedimentary and
metamorphic’.
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LEVEL 0

LEVEL 1

LEVEL 2

LEVEL 3

ROCK < type_of -

solid rock < type_of -------

sedimentary rock < type_of ----

limestone < type_of -------------

LEVEL 4

LEVEL 5

reef limestone |
Alpujarra limestone |

clastic rock < type_of -----------

clay |

chemical sedimentary rock < type_of

dolomite < type_of -

Alpujarra dolomite |

organic sedimentary rock |
conglomerate |
diatomaceous earth |
sandstone |
siltstone |
igneous rock < type_of --------metamorphic rock < type_of ---

plutonic rock < type_of ---------

granite |

volcanic rock < type_of ---------

basalt |

filite |

permeable rock |
bedrock |
outcrop |
molten rock < type_of ----

magma < type_of ----------------

lava |

Table 3: Enhanced conceptual network of ROCK (generic-specific relations)
3.1.2.

Property Inheritance in the Conceptual
Network of a Process: EROSION
Property inheritance is also manifested in ‘process’ type of
concepts. In this case, the original conceptual network of
EROSION was also analyzed to examine if the inheritance of
characteristics between parent and child concepts was
accurate. As a result, certain concepts had to be relocated,
and the definitions of some hyponyms needed to be
enhanced to correct property inheritance.

In contrast, in the enhanced conceptual network (see Table
5), property inheritance is well expressed, since each
hyponym adopts the characteristics of its hyperonym:
CHANNEL SCOUR is a type_of SCOUR, which is a type_of
FLUVIAL EROSION, which is a type_of WATER EROSION,
which is a type_of EROSION. Therefore, CHANNEL SCOUR (at
the fourth level of hyponymy), is now defined as a type of
SCOUR rather than as a type of EROSION.
EROSION: process by which materials of the Earth's crust are
worn away, loosened, or dissolved while being transported
from their place of origin by different agents, such as wind,
water, bacteria, etc.
WATER EROSION: erosion of rocks and sediment by water,
involving detachment, transport and deposition.
FLUVIAL EROSION: water erosion of bedrock on the
sides and bottom of the river; the erosion of channel
banks; and the breaking down of rock fragments into
smaller fragments by the flow of water in the channel.
SCOUR: localized fluvial erosion in streams,
excavating and carrying away material from the
bed and banks.
CHANNEL SCOUR: scour of a stream bed.

To portray how property inheritance has been corrected in
the definitions of concepts, another comparison has been
made to show the differences in the type_of relation
established from EROSION to CHANNEL SCOUR. As can be
observed in the original conceptual network (see Table 4),
CHANNEL SCOUR, located at the third level with respect to
EROSION, is defined as ‘erosion’ when it should inherit the
traits of its direct hyperonym, SCOUR.
EROSION: process by which materials of the Earth's crust are
worn away, loosened, or dissolved while being transported
from their place of origin by different agents, such as wind,
water, bacteria, etc.
FLUVIAL EROSION: erosion of bedrock on the sides and
bottom of the river; the erosion of channel banks; and the
breaking down of rock fragments into smaller fragments
by the flow of water in the channel.
SCOUR: localized erosive action of water in streams,
excavating and carrying away material from the bed
and banks.
CHANNEL SCOUR: erosion of a stream bed.

Table 5: EROSION – CHANNEL SCOUR in the new
conceptual network (enhanced definitions)
Nevertheless, the previously mentioned modifications were
not the only changes made to refine the conceptual network,
as new concepts (e.g. WATER EROSION, RILL EROSION or
STREAMBANK EROSION) were also added. In the end, an
enhanced version was obtained (see Table 6). The
correction of property inheritance not only enhances
content, but also indicates how hyponymy can be
decomposed into subtypes as discussed in the following
section.

Table 4: EROSION – CHANNEL SCOUR in the former
conceptual network (original definitions)
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LEVEL 0
EROSION

< type_of -

LEVEL 1

LEVEL 2

LEVEL 3

water erosion < type_of -

fluvial erosion < type_of

scour < type_of ------

LEVEL 4
channel scour |
outflanking |

sheet erosion |
rill erosion |
gully erosion |
streambank erosion |
wind erosion < type_of -abrasion < type_of ------anthropic erosion |
glacier erosion |
internal erosion |
potential erosion |
differential erosion |
attrition |
denudation |

sea erosion |
deflation |
glacier abrasion |

Table 6: Enhanced conceptual network of EROSION (generic-specific relations)

3.2. Specifying Subtypes of Hyponymy

Formation-based hyponymy:
(X formation-based_type_of Y)

According to Murphy (2003, 2006), hyponymy can be
divided into subtypes, such as taxonomic hyponymy and
functional hyponymy. In this case, the conceptual networks
in EcoLexicon show a more fine-grained set of subtypes,
which are initially based on whether the concept is an entity
(ROCK) or a process (EROSION).

SEDIMENTARY ROCK < SOLID ROCK
IGNEOUS ROCK < SOLID ROCK
CLASTIC ROCK < SEDIMENTARY ROCK

Composition-based hyponymy:
(X composition-based_type_of Y)

3.2.1.

Subtypes of Hyponymy in the Conceptual
Network of an Entity: ROCK
Based on the improved conceptual network of ROCK (see
Table 3) and the enhanced concept definitions, up to five
different subtypes of hyponymy related to entities can be
established:
Formation-based hyponymy: a type_of relation
dependent on the formation process or the origin of the
hyponyms.
Composition-based hyponymy: a type_of relation
dependent on the components or the constituents of the
hyponyms.
Location-based hyponymy: a type_of relation
dependent on the physical situation or location of the
hyponyms.
State-based hyponymy: a type_of relation dependent
on the state of matter of the hyponyms.
Attribute-based hyponymy: a type_of relation
dependent on the traits or features of the hyponyms.

DOLOMITE < CHEMICAL SEDIMENTARY ROCK
ORGANIC SEDIMENTARY ROCK < SEDIMENTARY ROCK
REEF LIMESTONE < LIMESTONE

Location-based hyponymy:
(X location-based_type_of Y)
BEDROCK < SOLID ROCK
VOLCANIC ROCK < IGNEOUS ROCK
ALPUJARRA LIMESTONE < LIMESTONE

State-based hyponymy:
(X state-based_type_of Y)
SOLID ROCK < ROCK
MOLTEN ROCK < ROCK

Attribute-based hyponymy:
(X attribute-based_type_of Y)
PERMEABLE ROCK < SOLID ROCK

Table 7: Examples of the subtypes of hyponymy found in
the conceptual network of ROCK

Table 7 offers examples of these subtypes in the conceptual
network of ROCK. For instance, IGNEOUS ROCK is
considered to be a formation-based_type_of SOLID ROCK
because it is ‘formed by solidification of molten magma’;
REEF LIMESTONE is presented as a compositionbased_type_of LIMESTONE since it is ‘composed of the
remains of sedentary organisms’; and VOLCANIC ROCK is
represented as a location-based_type_of IGNEOUS ROCK
because it is ‘solidified near or on the surface of the Earth’.

Nevertheless, not all hyponymic relations can be classified
using a subtype. There are certain child concepts whose
differentiating features make it impossible to determine one
subtype of hyponymy. For example, GRANITE is a type_of
PLUTONIC ROCK based on its attributes (‘coarse-grained,
light-colored, hard’), its composition (‘consisting chiefly of
quartz, orthoclase or microline, and mica’) and its function
(‘used as a building material’). Such cases will remain
classified as general taxonomic hyponymy, or as a nonspecific type_of relation.
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Nonetheless, this list of subtypes is not a closed inventory
of hyponymic relations, but only those which have been
distinguished so far in the conceptual network of ROCK and
similar entities. In fact, in regards to WATER, two more
subtypes of hyponymy have been noticed:
Function-based hyponymy: a type_of relation
dependent on the function or the purpose of the
hyponyms.
e.g. DRINKING WATER function-based_type_of WATER
Shape-based hyponymy: a type_of relation
dependent on the shape or the physical aspect of the
hyponyms.
e.g. AMORPHOUS FROST shape-based_type_of FROST

Agent-based hyponymy
(X agent-based_type_of Y)

A minimum number of coincidences will eventually be
established to confirm the validity (and usefulness) of a
subtype of hyponymy.

Result-based hyponymy
(X result-based_type_of Y)

SEA EROSION < EROSION
ANTHROPIC EROSION < EROSION
FLUVIAL EROSION < WATER EROSION

Patient-based hyponymy
(X patient-based_type_of Y)
STREAMBANK EROSION < FLUVIAL EROSION
GLACIER ABRASION < ABRASION
CHANNEL SCOUR < SCOUR

SHEET EROSION < FLUVIAL EROSION
RILL EROSION < FLUVIAL EROSION
GULLY EROSION < FLUVIAL EROSION

3.2.2.

Subtypes of Hyponymy in the Conceptual
Network of a Process: EROSION
In reference to EROSION (see Table 6), up to four subtypes
of hyponymy, typical of processes, were established:
Agent-based hyponymy: a type_of relation dependent
on the agent or the promoter that causes the hyponyms.
Patient-based hyponymy: a type_of relation
dependent on the entity or location affected by the
hyponyms.
Result-based hyponymy: a type_of relation
dependent on the results and effects of the hyponyms.
Attribute-based hyponymy: a type_of relation
dependent on the traits or features of the hyponyms.

Attribute-based hyponymy:
(X attribute-based_type_of Y)
POTENTIAL EROSION < EROSION
DIFFERENTIAL EROSION < EROSION

Table 8: Examples of the subtypes of hyponymy found in
the conceptual network of EROSION
In the same way as for entities, this set of subtypes of
hyponymy is not a closed set since further research is
needed to determine the extension and scope of subtypes of
hyponymy applied to processes.

Table 8 contains some examples of these subtypes of
hyponymy found in the conceptual network of EROSION.
For example, ANTHROPIC EROSION is considered to be an
agent-based_type_of EROSION because it is ‘caused by
human activities’; GLACIER ABRASION is regarded as a
patient-based_type_of ABRASION since it is the abrasion ‘of
a glacier bed’; and RILL EROSION is a result-based_type_of
FLUVIAL EROSION because it ‘forms small channels’.

4.

Conclusion

In this paper we have analyzed how to refine hyponymy in
EcoLexicon, a multilingual terminological knowledge base
on the environment. We have revised the theoretical
background behind the fundamental characteristics of
TKBs, their representation of multidimensionality and their
reflection of conceptual relations. We have also studied
how hyponymy is built in EcoLexicon and how different
facets and microsenses can be expressed. The correction of
property inheritance is a preliminary though essential phase
in the refinement of the type_of relation.

As shown in Table 8, the subtypes of process hyponymy are
different from those of an entity (except for attribute-based
hyponymy, which is common to both). A process is
generally a nominalization of a verb, and thus it often
involves an agent, a patient, and a result. This differs from
formation, composition, and state, which are typical of
entities. Moreover, in the case of processes, patient-based
hyponymy sometimes overrides location-based hyponymy,
as the patient can be a physical location (e.g. CHANNEL
SCOUR affects a stream bed, and therefore takes place in a
stream bed).

This preliminary study has shown how to refine genericspecific relations and establish subtypes of hyponymy
through the analysis of the concepts in a network and their
definitions. In this way, several subtypes of hyponymy
have been distinguished for entities (e.g. formation-based
hyponymy), for processes (e.g. agent-based hyponymy)
and for both types (e.g. attribute-based hyponymy).

Furthermore, the general taxonomic hyponymy (type_of) is
also present in processes. In fact, various examples of it can
be found in the conceptual network of EROSION. For
instance, DENUDATION is a type_of EROSION based on its
agents (‘caused by the action of water, ice, wind and
waves’), its patient (‘the Earth’s surface’) and its result
(‘redistribution of Earth surface material’).

We have also demonstrated how this type of refined
hyponymy can be implemented in EcoLexicon, thus
increasing its informativity for users. Another important
issue is the formal modelling of relations in ontologies.
Although restrictions on length oblige us to reduce the
scope of our discussion, future work will focus on this topic
in greater depth.
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Moreover, the different subtypes of hyponymy and the new
conceptual hierarchy must be corrected and validated by
domain experts. Further research is also required to verify
the existence of these subtypes of hyponymy in other fields
of knowledge, to establish systematic parameters for the
creation of new subtypes, and to explore how semantic
relations are expressed in nominal clauses and compound
nouns (Downing, 1977; Nastase & Szpakowicz, 2003).
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