g8 languages

Article

A Novel Approach to Semic Analysis: Extraction of Atoms of
Meaning to Study Polysemy and Polyreferentiality

Vanessa Bonato "*, Giorgio Maria Di Nunzio

check for
updates

Citation: Bonato, Vanessa, Giorgio
Maria Di Nunzio, and Federica
Vezzani. 2024. A Novel Approach to
Semic Analysis: Extraction of Atoms
of Meaning to Study Polysemy and
Polyreferentiality. Languages 9: 121.
https:/ /doi.org/10.3390/languages
9040121

Academic Editor: Julien Longhi

Received: 15 January 2024
Revised: 16 March 2024
Accepted: 18 March 2024
Published: 27 March 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

2( and Federica Vezzani 1'*

Department of Linguistic and Literary Studies, University of Padova, 35122 Padova, PD, Italy
Department of Information Engineering, University of Padova, 35122 Padova, PD, Italy;
giorgiomaria.dinunzio@unipd.it

*  Correspondence: vanessa.bonatol5@gmail.com (V.B.); federica.vezzani@unipd.it (E.V.)

Abstract: Semic analysis is a linguistic technique aimed at methodically factorizing the meaning of
terms into a collection of minimum non-decomposable atoms of meaning. In this study, we propose
a methodology targeted at enhancing the systematicity of semic analysis of medical terminology
in order to increase the quality of the creation of the set of atoms of meaning and improve the
identification of concepts, as well as enhance specialized domain studies. Our approach is based
on: (1) a semi-automatic domain-specific corpus-based extraction of semes, (2) the application of
the property of termhood to address the diaphasic and the diastratic variations of language, (3) the
automatic lemmatization of semes, and (4) seme weighting to establish the order of semes in the
sememe. The paper explores the distinction between denotative and connotative semes, offering
insights into polysemy and polyreferentiality in medical terminology.
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1. Introduction

Semic analysis is a method of analyzing word meaning, formulated in the frame-
work of the interpretative semantics theory developed by Rastier (1987). This analysis
consists of the methodical factorization of the meaning of terms into semes, which are
minimum non-decomposable atoms of meaning. The decomposition into atoms of mean-
ing enables users to achieve fine-grained knowledge of the semantic dimension of lan-
guage. By conducting semic analysis, the comprehension of terms can be developed
and enhanced, consequently supporting a proper usage of terminology. By means of
this approach, terms can be systematically and distinctively represented in the form of
a sememe, which is a comprehensive collection of semes. The basic principle of the de-
composition of the meaning of terms into semes can be exemplified by providing the
following semic analysis of the English medical term “exophthalmic”, formulated by Stan
(2014, p. 77). As can be observed, each /seme/ is enclosed by the slash “/” character:

/regarding/ /defect/ /which affects/ /the eyes/ /shape/'

By inference, semic analysis can also enable the identification of concepts that are
linguistically designated by terms. According to the ISO 1087: 2019 (2019), a concept is a
“unit of knowledge created by a unique combination of characteristics”. The characteristics
correspond at the conceptual level to the denotative semes that are associated with the term
at the linguistic level (Vezzani et al. 2023). Specifically, denotation is the neutral meaning
of a linguistic form, which characterizes the conventional usage of a linguistic sign and
can be found in dictionaries (Bloomfield 1933). As the denotative semes included in the
sememe exclusively correspond to the unique combination of characteristics that make up
a concept, we can indirectly use the results of the semic analysis to distinguish one concept
from another.
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In addition to denotation, semic analysis makes it possible to express the connotative
meaning that terms can acquire, which belongs solely to the linguistic dimension of termi-
nology. Indeed, the sememe also comprises connotative semes. According to Bloomfield
(1933), connotation is a collection of “supplementary values” that are attached to a linguistic
sign. These subjectively based values depend on cultural and social factors, as well as on
linguistic influences (Bloomfield 1933). For instance, “[t]he connotation of technical forms
gets its flavor from the standing of the trade or craft from which they are taken. Sea-terms
sound ready, honest, and devil-may-care [...]; legal terms precise and a bit tricky [...];
criminals’ terms crass but to the point” (Bloomfield 1933, pp. 152-53).

The distinction between denotative and connotative semes in semic analysis opens
new perspectives on the study of polysemy and polyreferentiality in terminology. In par-
ticular, in this paper we adhere to the interpretation of polysemy and polyreferentiality
formulated by Vezzani et al. (2023). According to the authors, polysemy is a linguistic
phenomenon occurring when a term (designating one concept) acquires different senses,
which is something that also occurs because of the phenomenon of connotation. The multi-
plicity of senses, however, does not entail a multiplicity of concepts. This interpretation
of polysemy differs from complementary notions that have been studied in terminology,
such as conceptual variation (Freixa and Ferndndez-Silva 2017), contextual variation (Leon-
Arauz et al. 2013), vagueness (Geeraerts 1993) and microsenses (Cruse 2001). On the other
hand, polyreferentiality involves the association of multiple concepts with multiple terms
that share the same lexical form (Vezzani et al. 2023). Consequently, as concepts differ
from one from another, it follows that their respective terms are also different. Specifically,
this interpretation of polyreferentiality closely mirrors the traditional understanding of
polysemy in Linguistics.

The application of semic analysis enables the achievement of three objectives: (1) by
inference, the distinction between concepts, (2) the thorough examination of the denotative
and the connotative semes of terms, and (3) the analysis of polysemy and polyreferentiality
of terms.

In this paper, we present a study of semic analysis of medical language. Specifically,
we present an extension, development, and integration of the methodology for a systematic
semic analysis of medical terminology proposed by Bonato et al. (2021). The main research
goals of this paper are:

1.  The proposal of a defined procedure for conducting semic analysis, with the goal of
improving the systematicity of semic analysis of medical terms, and determining an
approach that automates the performance of semic analysis to a greater extent.

2. The proposal of an approach allowing the analysis of polysemy and polyreferentiality
in the context of semic analysis of medical terminology. Specifically, we integrate some
theoretical considerations concerning the analysis of polysemy to the methodology
developed by Bonato et al. (2021).

The remainder of this paper is structured as follows: in Section 2, we detail an overview
of background studies related to semic analysis, with specific reference to its application
in the domain of medical terminology, its performance and knowledge representation
conducted therein, and the phenomenon of polysemy. In Section 3, we present the theo-
retical background underlying our study and we define our approach to the analysis of
polysemy and polyreferentiality. Then, we describe, step-by-step, the methodology for a
systematic semic analysis of medical terminology. In Section 4, we illustrate a case study,
of the analysis of polysemy and polyreferentiality in semic analysis, conducted on a set of
medical terms. In Section 5, we provide conclusions and suggestions for further research.

2. State-of-the-Art

In this section, we present the state-of-the-art in semic analysis and focus on the
medical domain. We divide the content into three parts: the process of semic analysis, the
automatization of the process and the organization of the data, and the issues related to
polysemy and polyreferentiality.
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2.1. Semic Analysis of Medical Terminology

Semic analysis can be proficiently adopted for the purpose of analyzing medical
terminology, which is embedded in the broader domain of special languages. A special
language is defined as the language used by a circumscribed set of users to accomplish the
communicative needs relating to a specialized domain of knowledge (Cortelazzo 1994).
Primarily, such communicative needs are referential.

Regarding special languages, Gotti (2008, p. 35) mentions the “lack of emotive con-
notations” as a characteristic that is emphasized “in the literature”. Moreover, the author
distinguishes between words and terms: while words oftentimes possess connotative rich-
ness, “terms have a purely denotative function”. Nevertheless, “if the pragmatic purpose
is persuasive [. ..], the emphasis on emotion surfaces also in specialized texts” (Gotti 2008,
p- 36). Indeed, connotation is a linguistic phenomenon that also manifests in terminology
belonging to specialized fields of knowledge. As considered by Bloomfield (1933, p. 152),
“[i]n the case of scientific terms, we manage to keep the meaning nearly free from conno-
tative factors, though even here we may be unsuccessful [...]”. For example, a negative
connotation is attached to the medical term vegetative state (Dury 2013).

As far as the medical domain is concerned, terminology possesses connotative meaning
(Dury 2013) and denotative meaning, which can both be methodically expressed in the
form of semes. Therefore, the examination of both denotative and connotative semes of
medical terms by semic analysis makes it possible to thoroughly analyze the semantic
dimension of medical language.

Medical terms have previously been analyzed through semic analysis in several stud-
ies. For instance, Stan (2014) applied this linguistic technique with respect to terminology
related to physical defects. In particular, the study aimed to “classify the semantic field of
physical defects in Romanian according to specialists’ typologies and taxonomies” and,
subsequently, to “identify and formulate the semic definitions of the terms in this semantic
field, in relation to their lexicographic definitions” (Stan 2014, p. 65). In the study, the
author extracts terms that designate physical defects from general monolingual dictionaries
compiled in the Romanian language. Then, the author proposes the semic analysis of such
terms, “added to and phrased based on the lexicographic definitions” (Stan 2014, p. 71).
The author concludes that “the benefit of the semic analysis is that it can reveal the semantic
relations between the terms, i.e., synonymy, antonymy, polysemy etc” (Stan 2014, p. 74).

Semic analysis is also provided in the medical terminological records contained in
the multilingual terminological database TriMED (Vezzani and Di Nunzio 2020). In the
resource, semic analysis is obtained by extracting terms from definitions found on websites,
and in lexicographic dictionaries and medical terminological dictionaries. The inclusion
of semic analysis in TriMED aims specifically to support medical specialized translation
(Vezzani and Di Nunzio 2020, p. 278).

Moreover, Di Nunzio and Vezzani (2018) conducted a study in which the semic
analysis of medical terms was used for the purpose of query rewriting. Query rewriting
in information retrieval refers to the process of modifying a user’s original search query
to improve the retrieval of relevant documents from a search engine. The goal of query
rewriting is to enhance the effectiveness of information retrieval systems by reformulating
the user’s query to better match the documents in the collection. The authors proposed
a methodology aimed at replicating the experiment that was previously carried out by
researchers within the framework of the CLEF eHealth Task 2: “Technologically Assisted
Reviews in Empirical Medicine”. In particular, Master’s Degree in Modern Languages for
International Communication and Cooperation students at the University of Padua were
asked to reformulate queries previously formulated by experts. The students analyzed the
terminology extracted from the queries by compiling terminological records based on the
TriMED model. By using the semic analysis included in the terminological records, they
formulated one of the two query variants (see the example on page 33 of Di Nunzio and
Vezzani (2018)). The application of the methodology led to improved results in terms of
recall and costs, compared to those obtained by CLEF participants.
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Furthermore, semic analysis of medical terminology represents one of the main focuses
of a contribution presented by Bonato et al. (2021). The authors proposed a methodology
that encompasses two criteria aimed at systematizing its performance. Subsequently, the
authors perform an experimental study to assess the existence of a productive interrelation
between semic analysis and word embeddings. Specifically, the investigation concerned
“the capability of word embeddings to retrieve semic elements in the context of medical
terminology” (Bonato et al. 2021, p. 223). The connection between semic analysis and word
embeddings is finally identified “at the linguistic level” (Bonato et al. 2021, p. 227).

In addition, semic analysis has been adopted in a paper concerning causative verbs
in terminology specifically belonging to the medical domain (Staicu 2021). In particular,
the author initially conducts the semic analysis of terms by adopting the perspective that
involves the elaboration of multiple sememes for each lexeme, one for each single sense
designated by it. Then, the author describes the terms from a syntagmatic viewpoint and,
finally, delimits the subclasses of nouns with which such terms combine in the framework
of medical discourse. The case study is conducted by using resources such as explanatory
dictionaries, medical dictionaries, specialist treatises, medical journals and interviews with
medical specialists. In particular, the author affirms that the syntactic and the lexical—-
semantic distribution enable the highlighting of the difference between words.

Semic analysis has also been considered in a study authored by Vezzani (2023), which
concerned the investigation of the connotation of somatic terminology in the field of
oncology in the Italian and French languages. The paper focuses on the comparative
analysis of the pairs of terms seno/sein and mammella/mamelle, with the aim of identifying
the connotative charge that medical terms can acquire. The linguistic analysis conducted by
the author relies on data from different sources, such as Sketch Engine, medical websites,
terminological resources, the online encyclopedia Wikipedia, lexicographic dictionaries and
medical dictionaries. In the context of the article, the manually conducted semic analysis
helps to identify the diverging connotation ascribed to the pair of terms mammella /mamelle.
The examination of the connotation of medical terms emerges as fundamental to the
avoidance of translation errors.

2.2. Knowledge Representation and Semi-Automatic Semic Analysis

Multiple studies have focused on the performance and the representation of semic
analysis, in terms of computer data structures. Between the decade of the 1990s and the
first decade of the 2000s, two of the most important resources that changed the panorama
of the management and representation of language resources were WordNet (Miller 1995)
and HowNet (Dong and Dong 2003, 2006). While these two resources share the same idea
of organizing linguistic knowledge, their view of their semantic organization is different.
This is well expressed by Veale (2005, p. 1149): “WordNet is differential in nature: rather
than attempting to express the meaning of a word explicitly, WordNet instead differentiates
words with different meanings by placing them in different synonym sets, and further
differentiates these synsets from one another by assigning them to different positions in
its taxonomy. In contrast, HowNet is constructive in nature. It does not provide a human-
oriented textual gloss for each lexical concept, but instead combines sememes from a less
discriminating taxonomy to compose a semantic representation of meaning for each word
sense.” Besides their semantic organization, two of the most important differences between
WordNet and HowNet are one is based on words and synsets (a set of synonyms that share
the same meaning), while the other is based on concepts and sememes. This is also why
some authors mention HowNet as a sememe knowledge base (SKB), in which “every word
[...] contains some senses, and each sense is annotated with a hierarchical structure of
sememes, i.e., sememe tree” (Du et al. 2020).

Given the nature of our work, in this section we will focus on HowNet and how this
resource has been used in numerous studies concerning sememes (Niu et al. 2017; Li et al.
2018; Liu et al. 2020). In particular, we will focus on those contributions that deal with the
topics of sememe prediction and the construction of SKB.
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Sememe prediction is an activity conceived by Xie et al. (2017) that is targeted at
suggesting sememes in an automatic mode for words that lack this kind of annotation
(Du et al. 2020). The fundamental principle at the basis of sememe prediction is that
“overlapped sememes” may be shared by words that are characterized by similarity, in
terms of their “semantic meanings” (Xie et al. 2017, p. 4200). In this sense, the most
challenging issue that the task involves is “how to represent semantic meanings of words
and sememes to model the semantic relatedness between them” (Xie et al. 2017, p. 4200).
For instance, Xie et al. (2017) propose three different models to perform it, namely sememe
prediction with word embeddings (SPWE), with sememe embeddings (SPSE) and with
aggregated sememe embeddings (SPASE). Li et al. (2018) present a contribution in which
word descriptions found on wiki websites are used to perform the prediction of lexical
sememes in an automatic way. A different approach to sememe prediction is presented in
the study by Du et al. (2020), in which definitions from dictionaries are used to accomplish
the task. Furthermore, a diverse perspective is presented in the contribution of Ye et al.
(2022, p. 128), which focuses on conferring a structured organization to sememes, with
the specific purpose of “predicting a sememe tree with hierarchical structure rather than a
set of sememes”. In addition, Qin et al. (2023) tackle the activity of sememe knowledge
modeling by utilizing neural networks. Moreover, in a recent study by Zhang et al. (2023,
p. 2790), an innovative method aimed at “aligning BabelNet synsets to HowNet senses” is
proposed. Specifically, BabelNet (Navigli and Ponzetto 2012) is an encyclopedic dictionary
whose nature is multilingual.

Several studies concerning the construction of SKBs have also been carried out. Qi
et al. (2021) pioneered the formulation of a method involving the utilization of dictionaries
for sememe knowledge base creation. The authors applied this entirely automatic method
to create two sememe knowledge bases, respectively concerning the English and French
languages. The issue regarding the building of SKBs was also tackled from a multilingual
perspective. Indeed, Qi et al. (2022) created a sememe knowledge base characterized
by being multilingual, which was built on the BabelNet resource. More particularly, the
authors perform sememe prediction for BabelNet synsets (SPBS) by means of an automatic
approach, so that “the words in many languages in the synset would obtain sememe
annotations simultaneously” (Qi et al. 2022, p. 158). To do so, the authors encode multiple
kind of information extracted from BabelNet in their model, with specific reference to
multilingual synonyms and glosses, as well as information related to semantics obtained
from images.

Semic analysis has also been tested for its capability to detect “text semantic content”
(Grzesitchak et al. 2007, p. 227). In particular, the authors developed the software SEMY,
whose purpose is to provide “a semi-automatic semantic profile of texts or linguistic entities”
(Baider 2014). As detailed by Baider (2009, p. 33), it is “based on Rastier’s semic feature
theory” and makes it possible to identify textual isotopies (Rastier 1987). Grzesitchak et al.
(2007, p. 229) formulated the assumption according to which “a definition is a sememe
in textual form”. Indeed, as specified by the authors, word extraction is performed from
dictionary definitions that are specifically contained in the lexicographic resource Trésor de la
Langue Frangaise Informatisé (Dendien and Pierrel 2003). As Grzesitchak et al. (2007, p. 229)
indicate, “les mots pleins d"une définition (substantifs, adjectifs, verbes et certains adverbes)
sont, une fois lemmatisés, considérés comme les semes potentiels qui constituent le signifié
d’une unité lexicale”. SEMY has been used in multiple studies (Baider 2009; Reutenauer
et al. 2009; Baider 2014), including in a contribution targeted at the identification of semes
for the French word Outreau (Reutenauer et al. 2010).

The issue of the identification of semes was addressed by Peldez and Mateos (2018,
p- 70), who proposed a methodology involving the use of a semantic formula, defined as
“a lexeme’s group of denoted and connoted semantic classes”. The semantic formula is a
“kind of semantic framework”, and it is “formulated in terms of the semantic classes to
which the particular entities, attributes, actions, states, processes and relations etc. belong
and which a lexeme calls to mind (i.e., which it denotes/connotes)” (Peldez and Mateos
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2018, pp. XXXII-XXXIII). In particular, the formula provides a “pattern” that enables the
development of semic analysis which takes as a basis the detection of five semantic classes:
“events, entities, attributes, relations, and determinations” (Pelaez and Mateos 2018, p. 103).
Then, “[o]nce the semantic formula is established, the lexeme’s generic and specific nuclear
semes can be determined (i.e., its semic development)” (Pelaez and Mateos 2018, p. 116).
Specifically, generic semes “transport fundamental aspects of meaning related especially
to entities (number, gender) and to events (mode, tense, aspect, voice)”. Specific semes
instead, “concern those semantic features necessary to identify the concept referred to by
a lexeme [...]. They are identified by comparing the particular lexeme [...] to lexemes
belonging to the same semantic domain, thereby establishing both common and distinctive
semantic features”. Contextual semes, which express the meaning that a lexeme assumes
in context, are then added to the nuclear ones.

Regarding the performance of semic analysis, Pottier (1992, p. 117) stated that “[w]hat
is surprising is the arbitrariness of the choice of semes as compared to the perceptible
world”. Taking this assertion as a starting point, Bonato et al. (2021) developed a method-
ology aimed at improving the systematization of semic analysis of medical terminology
and reducing subjective manifestations in its application. Specifically, the methodology
presents two main criteria. The first criterion consists of the adoption of a domain-specific
corpus-based approach. In particular, semes are extracted from a corpus of specialized
intensional definitions, and the mesogeneric seme is then added to the generated sememe.
Specifically, the mesogeneric seme expresses belonging to a specific domain (Prié¢ 1995). As
defined by Roche (2012, p. 26), the “[i]ntensional definition [...] comprises the superordinate
concept immediately above followed by one or several delimiting characteristics” (Roche
2012, p. 26). The authors used definitions extracted from two medical dictionaries: the
Merriam-Webster Medical Dictionary” and the TheFreeDictionary’s Medical Dictionary®.
The second criterion that composes the methodology concerns the application of the prop-
erty of termhood (Kageura and Umino 1996) to convey both the diastratic and the diaphasic
variations of language. According to Bonato et al. (2021, p. 222), “[t]he interconnection
of the principles of termhood, diastratic and diaphasic dimensions would improve the
specificity which could characterize the representation of terminology from a conceptual
viewpoint. Indeed, the domain-contextual knowledge would be captured fostering the
adequate achievement of a distinction between medical technical and non-technical terms”.
Notwithstanding the adoption of this approach, subjectively biased phenomena could still
be expected to occur, hence determining the necessity to further develop the methodology.

2.3. The Phenomenon of Polysemy

The realization of a thorough semic representation, however, also implies the necessity
to consider and manage the phenomenon of polysemy. Numerous studies in terminology,
specialized lexicography, and lexicography focus on the topic of polysemy (Frassi 2022;
Ledn-Arauz and San Martin 2011; L'Homme 2020b, 2023; Peth$ 2001; Sterner 2022; Vezzani
et al. 2023; Rastier 2014; Condamines and Rebeyrolle 1997). However, the state-of-the-art
lacks a general consensus as to its concept, consequently determining the multiplicity of its
theoretical definitions. For example, in the words of Corbeil (1988, p. 57), polysemy occurs
when “la méme dénomination semble correspondre a des notions différentes, en tout ou
en partie (polysémie terminologique)”. According to Condamines and Rebeyrolle (1997,
p- 174), polysemy manifests when “a un signifiant unique correspondent plusieurs sens
percus comme étant reliés entre eux”.

In particular, it is relevant to notice that the notions of polysemy and synonymy in
terminology vary depending on the different interpretations given by different scholars.
For instance, in the view of Rouleau (2003, p. 146), “[i]déalement, le rapport entre un
terme et sa notion devrait, en langue de spécialité, étre monosémique (un terme par notion).
Dans la pratique, il n’en est pas toujours ainsi. Il arrive qu'un méme terme recouvre
plusieurs notions (polysémie) ou encore que plusieurs termes désignent une méme notion
(synonymie)”. According to L'Homme (2020a, p. 105), polysemy is “a phenomenon in
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which the same lexical form has multiple meanings”, and “polysemous items usually share
at least one semantic component”. Specifically, the author affirms that polysemy can be
frequently encountered in specialized fields of knowledge and may emerge within one
single domain (L'Homme 2023). In the words of Buysschaert (2021, p. 67), polysemy
“occurs when a given term has more than one meaning and the meanings are related”. The
author, who also refers to the framework of special languages, states that the avoidance of
polysemy should occur whenever feasible. Despite this, the phenomenon affects medical
terminology (Rouleau 2003; DZuganova 2017; Buysschaert 2021). Indeed, in the view
of Buysschaert (2021, p. 67), an exemplification of polysemy can be represented by the
term drug, which can be used to designate both “a therapeutic agent” and “a stimulating
or depressing substance that is potentially addictive”. As can be observed, there are
different interpretations of the concept of polysemy. In this study, however, we adhere to
the interpretation of the concept of polysemy that was proposed by Vezzani et al. (2023),
which differs from the above-mentioned theoretical perspectives proposed by scholars
(see Section 3.1).

2.4. Polysemy in Semic Analysis

The phenomenon of polysemy has previously been investigated in the context of
semic analysis (Cusimano 2007; Thomas 2017, 2023; Conso 2020). As outlined and listed
by Cusimano (2007), it is possible to identify three diverging modes of operation in the
management of polysemy in semic analysis: (1) the definition of a “sémeéme d’un lexeme
polysémique par l'intersection sémique de ces differéntes significations” (Touratier 2000),
(2) the presence of different sememes, as in the view of Picoche (1986) and Rastier (1987),
and (3) the “tentatives de contournement du probléme du nombre de sémemes qu’engage
la polysémie” (Cusimano 2007, p. 92), represented by theories such as contextualism,
constructivism, the theory of cognition and the prototype theory.

3. A Methodology for a Systematic Semic Analysis of Medical Terminology

In this section, we present the methodology for a systematic semic analysis of medical
terminology. We start with the description of the theoretical background of the work
in Section 3.1. Subsequently, in Section 3.2, we define the approach that we adopt to the
analysis of polysemy and polyreferentiality. Finally, in Section 3.3, we present the procedure
for the systematic semic analysis.

3.1. Theoretical Background on Polysemy and Polyreferentiality

As we previously mentioned, semic analysis enables the analysis of terms from a
linguistic viewpoint. In this paper, we start from the assumption that semic analysis can
also be used to analyze the conceptual dimension of terminology. This is based on the
idea that the unique combination of denotative semes that compose the sememe of a term
corresponds to the unique combination of characteristics that make up the concept.

The consideration of these two fundamental dimensions characterizes the theoretical
approach that we adopt in this contribution, which specifically assumes that the discipline
of terminology features the indispensable interrelation of a dual dimension: conceptual and
linguistic (Costa 2013; Santos and Costa 2015; Carvalho et al. 2016). Notwithstanding their
complementarity, these two dimensions are inherently dissimilar: while the conceptual
dimension focuses on the concept, the linguistic dimension concerns the term that desig-
nates the concept. In particular, the view that we adopt on the concept of concept differs
from the one embraced by Rastier (2015), who stated that “[u]n concept est un sémeme
construit, dont la définition est stabilisée par les normes d"une discipline, de telle fagon que
ses occurrences soient identiques a son type”. In our perspective, indeed, the concept is not
a sememe, as the sememe exclusively concerns the linguistic dimension of terminology.

Semic analysis also makes it possible to express both the denotative and the connota-
tive meaning of terms. Indeed, terms can additionally acquire connotation due to specific
contextual usage and to the semantic evolution that may affect language over the course of
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time. In particular, denotation and connotation are respectively represented by inherent
semes and afferent semes. Specifically, the sememe, defined in Section 1 as a comprehensive
collection of semes, comprises both “inherent semes” and “afferent semes” (Rastier 1987,
2005). An inherent seme is a seme belonging to a sememe’s type, while afferent semes
solely occur in the sememe that represents the token, as their presence exclusively manifests
when “contextual indication” occurs (Hébert 2020). In this contribution, we hereafter use
the term “denotative semes” to refer to inherent semes, and the term “connotative semes”
to refer to afferent semes.

Since semic analysis allows the distinguishing of denotative semes and connotative
semes, it also makes it possible to analyze polysemy and polyreferentiality in terminology.
In particular, by embracing the approach formulated by Vezzani et al. (2023), we consider
that the characteristics that make up the concept precisely correspond to the semes that
express the denotation of the term. Polysemy occurs when a term acquires connotation
in a specific context of usage, thus assuming a different sense. Hence, polysemy is a lin-
guistic phenomenon that concerns the multiplicity of senses that a term (designating one
concept) can acquire. As we already mentioned, the multiplicity of senses does not entail
the multiplicity of concepts. By taking this standpoint, it is possible to draw a fundamental
distinction between polysemy and polyreferentiality. Indeed, polyreferentiality is a phe-
nomenon related to the conceptual dimension of terms, which takes place when multiple
concepts are associated with a single lexical form. These multiple concepts, however, solely
share the same lexical form, which is to say the same sequence of characters. Consequently,
as concepts differ one from another, it follows that their respective terms are also different.

In the following section, we illustrate the methodological approach that we adopt to
analyze polysemy and polyreferentiality in semic analysis.

3.2. Methodological Approach

As we previously mentioned, terms can contextually acquire connotation. More
generally, certain terms may lose or gain their connotation in specific contexts due to
various factors, such as semantic shift and cultural changes. For example, “queer” was
primarily used as a pejorative term to insult or denigrate individuals who were perceived
as non-conforming, with regard to traditional gender and sexual norms. Today, “queer”
is often used as an umbrella term to encompass a wide range of non-heteronormative
sexual orientations and gender identities. By considering this, it is possible to infer that
connotation does not occur in the totality of the contexts of a term’s usage. It follows that
the absence of connotation implies the existence of a sememe that is uniquely composed by
denotative semes. In our perspective, this sememe expresses the “neutral meaning” that a
term possesses. In this sense, we consider that the “neutral meaning” of a term is entirely
devoid of connotation. Conversely, the presence of connotation determines the existence
of sememes that include both the semes that represent the denotation and the semes that
convey the connotation of a term. In this case, the sememe consists of both denotative and
connotative semes.

In particular, according to Vezzani et al. (2023), the ascription of connotation to a term
determines the occurrence of the linguistic phenomenon of polysemy, which involves the
variation (and multiplicity) of senses that affects the term. By adopting this stance, we
consider that each distinct sememe that contains connotative semes corresponds to one
of the senses acquired by a term, therefore expressing the polysemous nature of the term.
At this point, it is also possible to identify the conditions required for the different senses
of a term to differ one from another: (1) the sharing of the same denotative semes, and
(2) the diversity in at least one connotative seme. Specifically, the multiple senses of a
term are different at the linguistic level. On the other hand, polyreferentiality entails the
reference to different concepts. Accordingly, we assume that terms that uniquely share the
same sequence of characters but designate different concepts are represented at the semic
level by different sememes. Indeed, these different concepts are made up of a different
and unique combination of characteristics. Consequently, their sememes are composed
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by a different and unique combination of semes. For this reason, the single condition that
must be satisfied for these terms to differ from one another is the diversity in at least one
denotative seme.

By adopting this approach, we aim at providing a defined stance on the analysis of
polysemy and polyreferentiality in the framework of the proposed methodology. Moreover,
we expect to reach toward a higher systematicity in the performance of semic analysis, as
additional procedural criteria are embedded in the methodology.

3.3. A Procedure for a Systematic Semic Analysis of Medical Terminology

Based on the methodology for a systematic semic analysis of medical terminology
proposed by Bonato et al. (2021), we hereafter list the revisited procedural steps that
compose the updated methodology:

1.  Semi-automatic domain-specific corpus-based extraction of semes;

2. Termhood to address the diaphasic and the diastratic variations of language;
3.  Automatic lemmatization of semes;

4. Seme weighting to establish the order of semes in the sememe.

In particular, we update the methodology presented by Bonato et al. (2021) by propos-
ing a semi-automatic domain-specific corpus-based extraction of semes, instead of a manual
extraction. Moreover, we add two additional steps to the methodology: the automatic
lemmatization of semes and seme weighting to order semes. The purpose of the appli-
cation of these sequential phases is to improve the systematicity and the automaticity of
the performance of semic analysis. Indeed, one of the goals of our study is to effectively
minimize subjective manifestations in its performance. These steps cover the multiple
actions involved in semic analysis, ranging from the origination of the sememe to its
final composition.

3.3.1. Semi-Automatic Domain-Specific Corpus-Based Extraction of Semes

The first criterion comprised in the methodology presented by Bonato et al. (2021)
involves the creation of a corpus of specialized intensional definitions, from which semes
are extracted. Furthermore, the mesogeneric seme that indicates the domain of a term is
additionally included in the sememe.

In this paper, we specifically propose to semi-automatically extract candidate semes
from specialized intensional definitions of terms. In particular, the corpus is manually com-
piled and our approach starts with the recollection of definitions from the Merriam-Webster
Medical Dictionary and TheFreeDictionary’s Medical Dictionary, which are domain-oriented
dictionaries. The definitions included in TheFreeDictionary’s Medical Dictionary that con-
stitute our corpus are extracted from the Miller-Keane Encyclopedia and Dictionary of
Medicine, Nursing, and Allied Health, Seventh Edition, the Segen’s Medical Dictionary, the
Farlex Partner Medical Dictionary, the American Heritage Medical Dictionary, the Medical
Dictionary for the Health Professions and Nursing, the Collins Dictionary of Medicine, the
Medical Dictionary for the Dental Professions, the Collins Dictionary of Biology, 3rd edition,
and the McGraw-Hill Concise Dictionary of Modern Medicine. We additionally resort to
general language dictionaries, also to collect information concerning the connotation of
terms. Then, we reformulate these definitions to generate intensional definitions. However,
we do not include hyponyms in the reformulated definitions of the terms.

For example, we describe the process of reformulation by considering one of the defi-
nitions of the reference term capsule comprised in the Merriam—Webster Medical Dictionary:
We:

A viscous or gelatinous often polysaccharide envelope surrounding certain microscopic

organisms (as the pneumococcus).

The process concerns the identification of the elements of the definition that must
be included in the reformulated intensional definition. According to the ISO 1087: 2019
(2019), an intensional definition is a “definition that conveys the intension of a concept by
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stating the immediate generic concept and the delimiting characteristic(s)”. Hence, in the first
place we identify the immediate generic concept that is contained in the definition, which is
represented by the term envelope. Then, we detect the following delimiting characteristics:
viscous or gelatinous, often polysaccharide, surrounding certain microscopic organisms (as the
pneumococcus).

The automatic extraction of medical terms from the corpus can be performed by
adopting the approach for the automatic extraction of terms used in the study by Vezzani
and Di Nunzio (2019). This approach consists of finding and extracting only those terms
that match a list of medical terms. In the current work, we use the tidytext R package for
text analyzes* to extract the list of the terms that are in the corpus and match them with
the list of medical terms provided by the Medical Subject Headings (MeSH) database.’
For example, the tool MeSH on Demand® can be used to automatically match the medical
terms that are extracted from the intensional definitions. In our study, the extracted
terms are considered as the candidate semes that form the sememe of a medical term.
When the automatic process is applied, the candidate semes that compose the sememe are
automatically extracted.

Moreover, we find it necessary to precisely circumscribe the term in its specific context
of usage. To this end, we maintain the inclusion of the mesogeneric seme within the sememe.
As we mentioned, the mesogeneric seme indicates the domain (Prié 1995). According to
Prié (1995, p. 17), who lists the classes of sememes on the basis of the work of Rastier,
the domain is a “clustering of taxemes” that is also targeted at avoiding polysemy from a
lexical viewpoint. Specifically, as Pri¢ (1995) states, polysemy stems from the existence of
several domains. However, as we previously pointed out, polysemy also manifests in the
framework of a single domain (L'Homme 2023), and its occurrence can be observed even
in medical language. According to Bonato et al. (2021, p. 221), the identification of meso-
generic semes “can be considered as strategically fundamental to reduce the occurrence of
polysemy”. For instance, the inclusion of the mesogeneric seme /medicine/ in the sememe
of medical terms has been adopted in the methodology proposed by Bonato et al. (2021).
However, the identification of the mesogeneric seme and its inclusion in the sememe is
not sufficient to effectively minimize polysemy in semic representation. For this reason, in
addition to the mesogeneric seme, we also include in the sememe a seme that indicates the
subdomain in which the medical term is used.

The semi-automatic extraction of the semes will reduce subjectively driven manifesta-
tions in the performance of semic analysis. Indeed, we formulate intensional definitions
following the criteria established by the ISO 1087: 2019 (2019). This means that semes
are systematically extracted from definitions that are structured according to standardized
criteria. The selection of semes, therefore, will rely only partially on the personal knowledge
that the users of semic analysis have of the semantic dimension of medical terminology.
As a consequence, even when the user does not have a high level of specialized medical
knowledge, the chances of not identifying terms that belong to the medical domain can be
lowered. Our structured methodology, however, does not totally exclude the occurrence of
subjective manifestations. Indeed, the proposed methodology relies on available resources
and dictionaries created by experts who may have made subjective choices in constructing
these resources. For example, the MeSH database was compiled by experts who selected
the terms that are included in it. Furthermore, equal consideration should be given to the
possibility of errors in term extraction, which could lead to the risk of excluding relevant
terms during the extraction process.

3.3.2. Termhood to Address the Diaphasic and the Diastratic Variations of Language

The second criterion adopted in the methodology formulated by Bonato et al. (2021) is
the application of the property of termhood (Kageura and Umino 1996) to convey both the
diastratic and the diaphasic dimensions of language.

Specifically, the diastratic dimension constitutes the “variation across socio-economic
classes and social groups” (Berruto 2010, p. 227), while the diaphasic one represents the
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“variation across situations”. To address these dimensions of language in the context of
semic analysis, the principle of termhood can be proficiently adopted. In the words of
Kageura and Umino (1996, pp. 260-61), termhood is defined as “the degree that a linguistic
unit is related to (or more straightforwardly, represents) domain-specific concepts”.

In the methodology proposed by Bonato et al. (2021), termhood is expressed by
contextually utilizing either specialized terms or popular ones as semes in the formulation
of the sememe. Popular terms are layperson terms, which can be understood by non-
experts in the medical field. More particularly, specialized terminology composes the semic
analysis of a medical term when the term is specialized. Conversely, the semic analysis of
popular terms is accordingly composed by popular terms. For example, within the sememe
of a specialized medical term, the popular medical term pneumoniae is replaced with the
corresponding specialized term streptococcus pneumoniae.

This criterion is maintained in the methodology. In this study, we rely on two resources
for the identification of specialized and popular terms: (1) the web application developed
by Di Nunzio and Vezzani (2021), which contains medical terminological data deriving
from the “Multilingual Lemma Collection” website, and (2) the multilingual medical
terminological database TriMED (Vezzani and Di Nunzio 2020). In particular, in the web
application, each terminological record includes the distinction between the technical form
of a term and its popular form. The database TriMED instead presents the differentiation
between the “common name” of a term and its “scientific name”. By examining these
sections, it is possible to identify the specialized terms and the popular terms contained
in definitions.

3.3.3. Automatic Lemmatization of Semes

The performance of semic analysis also involves a reflection on the lexical form that
semes assume. Consequently, this aspect should be also considered when developing a
focused methodology. Indeed, semes may be represented by terms that present multiple
inflectional endings. By performing lemmatization, we aim to ensure consistency in the
lexical representation of terms in semic analysis. Indeed, all the formulations of semic
analysis will exclusively contain lemmatized terms, therefore excluding subjectively based
manifestations, such as the inclusion in the sememes of both lemmas and inflected forms
of terms. Once more, the intended purpose is to minimize subjectivity in the selection of
semes, which could concern the lexical features of terms as well.

Since medical terminology is our field of study, the automatic lemmatization of semes
can be performed by utilizing BioLemmatizer (Liu et al. 2012). Specifically, BioLemmatizer
is a lemmatizer purposefully developed for usage in the biomedical domain.

3.3.4. Seme Weighting to Establish the Order of Semes in the Sememe

The issue concerning the order of semes within the sememe has been discussed in
the literature. In particular, different perspectives on the topic are presented by authors.
For example, according to Bianca and Piccari (2007, p. 18), “a lexeme’s collection of semes
are not arranged in sequential order”. Indeed, the authors affirm that “the meaning of a
lexeme” can solely be modified by either eliminating or inserting semes (Bianca and Piccari
2007, p. 18). Conversely, Filipec (1994, p. 170) states that “[t]he order of semes and their
hierarchy are not arbitrary; they are related to the occurrence of semes in the respective
partial subsystem”. In the contribution by Peldez and Mateos (2018, p. 117), both “generic
and specific nuclear semes” are arranged hierarchically on the basis of multiple criteria,
namely “implication, presupposition, and consequence”. According to the authors, “[t]he
meaning of a lexeme does not depend solely on the semes (considered independently)
that comprise it, nor solely on their particular cluster (their semic nucleus), but also on
the particular manner in which the nuclear semes are organized (nuclear configuration”
(Peldez and Mateos 2018, p. 64).

With specific reference to the topic of semes weighting, Reutenauer (2012) proposes
to assign a specific weight to semes found in definitions. By doing this, different levels
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of importance are assigned to semes (Reutenauer 2012). In particular, Reutenauer (2012)
mentions three different approaches for seme weighting: (1) the consideration of the
location of semes within the definition; (2) the evaluation of the relevance of the definitions
in which semes are embedded; and (3) the calculation of both occurrences of a seme,
with respect to the lexicographic entry contained in dictionaries, and the total number of
occurrences of such semes in the context of the entire dictionary, which can be computed
by using the tf-idf method.

In our methodology, the ordering of semes by seme weighting is specifically targeted
at increasing the systematicity of semic analysis. Moreover, the ordering of semes is also
aimed at better representing the semantic content conveyed by a term. However, we adopt
a different method for the attribution of weight to semes. More particularly, weight can be
attributed to semes by applying the v-tech value, formulated by Vezzani (2019). Specifically,
the v-tech value is an assessment parameter that enables the evaluation of the technicality
of terms. The main idea underlying the conceptualization of the v-tech value is that the
technical value of a term is inversely proportional to the polysemous nature of terms. In
detail, the approach adopted by the author is based on the conception of the notion of
“technicality” as a semantic intrinsic property of a term. In this sense, the value can be
defined as corpus independent. The concept underlying the v-tech value therefore differs
from the concept of termhood (Kageura and Umino 1996). Indeed, “le degré de termicité
d’un terme [...] repose, en général, sur la fréquence d’apparition d'un terme candidat dans
le corpus analysé” (Vezzani 2019, pp. 216-17). The topic of term technicality has also been
studied by Bertels (2011). In our perspective, however, the application of the v-tech formula
can be conceived as both pertinent and profitable in the context of semic analysis.

To sum up, the proposed methodology for a systematic semic analysis of medical
terminology can be viewed as consisting of a twofold approach: corpus-based and cor-
pus independent. In this framework, these opposing perspectives are complementarily
combined and sequentially addressed, aiming to systematically represent and analyze the
semantic dimension of terms.

4. A Novel Approach to the Analysis of Polysemy in Semic Analysis: A Case Study

In this section, we present a preliminary case study concerning the analysis of pol-
ysemy and polyreferentiality within the framework of the proposed methodology for a
systematic semic analysis of medical terminology. We consider the first three sequential
steps included in the methodology, namely: (1) the semi-automatic domain-specific corpus-
based extraction of semes, (2) the application of the property of termhood to address the
diaphasic and the diastratic variations of language, and (3) the automatic lemmatization
of semes. Specifically, in the context of the case study, we manually apply these steps to
perform the semic analysis of medical terms.

In particular, we perform the semic analysis of four medical terms whose terminologi-
cal records are included in the multilingual terminological database TriMED (Vezzani and
Di Nunzio 2020): Down syndrome, tuberous sclerosis, capsule, and resistance. We divide the
analysis into two parts: those terms that may be polysemic, and those terms that may be
polyreferential. In Section 4.1, we propose the semic analysis of the terms Down syndrome
and tuberous sclerosis. Subsequently, in Section 4.2, we apply the same procedure with
respect to the terms capsule and resistance.

4.1. Analysis of Polysemy

In this section, we perform the semic analysis of the terms Down syndrome and tuber-
ous sclerosis.

We present the manually performed semic analysis of the terms resulting from the
manual application of the first three steps that compose the proposed methodology. Then,
we automatically match all the medical terms contained in the intensional definitions—that
serve as a basis for the semic analysis—with the list of medical terms provided by the
MeSH database. We use the tool MeSH on Demand for this purpose. Subsequently, we
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compare the list of the MeSH medical terms automatically extracted from each intensional
definition to the respective list of semes that compose the semic analysis. This comparative
procedure allows us to evaluate the extent to which the automatic extraction of MeSH terms
in definitions enables an accurate automatic identification of all the terms that constitute
the semes of the reference terms.

4.1.1. Down Syndrome

Our analysis started by taking as its basis the intensional definitions of the term Down
syndrome, which were derived from the reformulation of the definitions contained in the
Merriam—Webster Medical Dictionary, in the TheFreeDictionary’s Medical Dictionary and
in the Oxford Advanced Learner’s Dictionary’. We consulted these dictionaries to collect
definitions that enabled us to obtain information about the contextual usages of the terms
Down syndrome and tuberous sclerosis. Indeed, this kind of information is essential to detect
the connotation that terms can contextually acquire. Due to the fact that information about
connotation is generally found in lexicographic resources, we additionally included in our
corpus the definition found in the general language dictionary Oxford Advanced Learner’s
Dictionary. In Appendix A, we provide a list of all the formulated intensional definitions
of the term Down syndrome. Following the creation of the intensional definitions, we
performed the semic analysis by manually applying the first three sequential phases of the
methodology. Each definition in our corpus respectively corresponds to one formulation of
semic analysis. The listed sememes represent the final result of the analysis:

1.  /medicine/ /pathology/ /condition/ /chromosome 21/
2. /medicine/ /pathology/ /condition/ /chromosome 21/ /mental retardation/
3. /medicine/ /pathology/ /condition/ /chromosome 21/ /learning disability/

To the generated sememes, the mesogeneric seme /medicine/, which indicates the
domain, and the seme /pathology/, which represents the subdomain, were added.

From the examination of the formulations of semic analysis, the existence of a sememe
consisting solely of denotative semes emerged—the first sememe—and two sememes—the
second and the third sememes—that additionally contain connotative semes. The three
sememes share the same denotative semes /condition/ and /chromosome 21/. As we previously
mentioned, when connotation is attached to a term, the linguistic phenomenon of polysemy
takes place. Specifically, polysemy occurs when multiple sememes are associated with a
term: (1) a sememe that is exclusively composed by denotative semes, which expresses the
“neutral meaning” of the term, and (2) at least one sememe that includes both denotative
semes and connotative semes. The additional inclusion in the sememe of connotative semes
results in the generation of different unique combination of semes, therefore creating a
different sememe. Such different sememes represent one of the senses that the term can
contextually acquire. Considering that multiple sememes are associated with the term, it is
possible to affirm that the term Down syndrome is polysemic. Specifically, the connotative
semes that can be identified are /mental retardation/ and /learning disability/.

In addition, the examination of the connotative semes that compose the sememe
makes it possible to evaluate whether a positive or a negative connotation is attributed
to the reference term. For instance, the occurrence of the seme /mental retardation/ in a
sememe is indicative of the fact that a pejorative connotation is present. In the words of
Laureno (2017, p. 217), “[t]lerms are changed for social and political reasons. [...] With
time “mental retardation” itself came to carry a negative connotation to the lay person”.
Considering this, it is possible to affirm that a negative connotation is attached to the term
Down syndrome. Furthermore, a pejorative connotation is also attributed to the term learning
disability. Indeed, Cluley et al. (2022) stated that this term “has undergone much revision
and critique, being linked to stigma and prejudice”.

Following the analysis of the connotative semes associated with the reference term
Down syndrome, we automatically matched the medical terms contained in the three con-
sidered intensional definitions with the list of terms contained in the MeSH database. For
each definition, we list the automatically matched terms:
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Definition 1: Trisomy; Muscle Hypotonia; Chromosomes, Human; Cognition
Definition 2: Down Syndrome; Intellectual Disability; Chromosomes, Human; Pair 21
Definition 3: Learning Disabilities; Chromosomes

The comparison between the automatically matched MeSH terms and the terms that
compose, at the semic level, the different formulations of semic analysis revealed that
the term-matching process did not enable us to identify all the terms that compose the
manually generated semic analysis. As we expected, the terms that represent, at the semic
level, both the mesogeneric seme and the seme that expresses the subdomain were not
included in the list of extracted MeSH Terms Indeed, both the mesogeneric seme and
the seme that indicates the subdomain were not included in the generated intensional
definitions. In particular, with reference to the MeSH terms that were extracted in the first
intensional definition, it can be observed that the term Chromosomes, Human does not match
the seme /chromosome 21/ from a lexical viewpoint. Moreover, the list of extracted MeSH
Terms comprises terms that were not included in the corresponding formulation of semic
analysis. For what concerns the second intensional definition, the negatively connoted term
Intellectual Disability was extracted as a MeSH term. However, the term Intellectual Disability
does not match the seme /mental retardation/. Also in this circumstance, however, the MeSH
term Chromosomes, Human, Pair 21 does not match the seme /chromosome 21/ that is included
in the sememe. Furthermore, the MeSH term Down Syndrome does not constitute a seme in
the corresponding sememe. Regarding the examination of the list of MeSH terms that were
extracted in the third intensional definition, it led to the consideration that the pejoratively
connoted term Learning Disability was also automatically matched.

4.1.2. Tuberous Sclerosis

Subsequently, we manually applied the proposed methodology to perform the follow-
ing semic analysis of the reference term tuberous sclerosis. We took as a basis the intensional
definitions that derived from the reformulation of the definitions contained in the Merriam—
Webster Medical Dictionary, in the TheFreeDictionary’s Medical Dictionary and in the
online general language dictionary YourDictionary®. In Appendix B, we provide the list of
the generated intensional definitions of the term tuberous sclerosis. Also in this case, each
formulated intensional definition respectively corresponds to one of the listed formulations
of semic analysis:

1.  /medicine/ /pathology/ /brain/ /skin/

2. /medicine/ /pathology/ /brain/ /skin/ /mental retardation/

3. /medicine/ /pathology/ /brain/ /skin/ /mutation/

4. /medicine/ /pathology/ /skin/ /brain/ /mutation/ /intellectual disability /

As can be observed, the sememes of the reference term are formed by specialized
medical terms. Indeed, the reference term tuberous sclerosis belongs to the specialized
linguistic register. After the formulation of the sememes, we added the mesogeneric seme
/medicine/ that specifies the domain of usage of the reference term and the seme /pathology/
that indicates the medical subdomain.

The examination of the different formulations of semic analysis of the reference term
tuberous sclerosis led to the identification of a sememe that is exclusively constituted by
denotative semes and three different sememes in which both denotative semes and conno-
tative semes are present. Specifically, the four sememes share the same denotative semes
/brain/ and /skin/. The association of multiple sememes with the term is indicative of the
fact that the term tuberous sclerosis is polysemic. In particular, the connotative seme /mental
retardation/ that is contained in the sememe determines that a negative connotation is
attached to the reference term. Moreover, the seme /intellectual disability/ also carries a
negative connotative charge. As a matter of fact, as affirmed by Snipstad (2022, p. 109),
“[i]n the diagnostic manuals, intellectual disability appears to be associated with some less
than positive connotation”. Furthermore, the seme /mutation/ also presents a pejorative
connotative charge. Specifically, Jarvik and Evans (2017, p. 491) highlight “the popular
conflation of “mutation” with the grotesque and disturbing”.
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Following the analysis of the connotative semes of the reference term tuberous sclerosis,
we automatically matched the terminology comprised in the four intensional definitions
with the MeSH terms. We list the terms that were automatically extracted in each definition:

Definition 1: Kidney; Brain

Definition 2: Tuberous Sclerosis; Intellectual Disability; Viscera; Brain; Seizures; Retina

Definition 3: Humans; Tuberous Sclerosis Complex 1 Protein; Tuberous Sclerosis

Complex 2 Protein; Tumor Suppressor Proteins; Kidney; Mutation; Brain; Neoplasms;

Liver; Lung
e  Definition 4: Intellectual Disability; Mutation; Brain; Seizures; Kidney

Also in this case, the comparison between the MeSH terms extracted from the def-
initions and the terms that compose at the semic level the corresponding formulations
of different formulations of semic analysis, revealed that the term-matching process did
not manage to extract all the terms that compose the semic analysis. As we previously
mentioned, we expected the absence from the extracted MeSH terms of both the terms
that represent the mesogeneric seme and the seme that specifies the subdomain in which
the reference term is used. For what concerns the MeSH terms extracted in the first inten-
sional definition, we observed that the term Brain correctly matches the seme /brain/ that is
included in the corresponding sememe. On the contrary, the MeSH term Kidney was not
included in the sememe in the form of semes. With reference to the MeSH terms that were
extracted in the second definition, the term Brain also, in this circumstance, matches the
seme /brain/ contained in the related sememe. Instead, the MeSH terms Tuberous Sclerosis,
Viscera, Seizures and Retina are not present in the corresponding sememe in the form of
semes. In particular, we noticed that the term Intellectual Disability was indicated as the
MeSH term for the medical term mental retardation, with the latter being included in the
second intensional definition. Subsequently, we examined the MeSH terms that were
extracted in the third definition. Specifically, we observed that only the MeSH terms Brain
and Mutation are included in the corresponding sememe in the form of semes, and that
both match the respective semes, also from a lexical viewpoint. The analysis of the list
of MeSH terms extracted in the fourth intensional definition resulted in the finding that
the MeSH terms Intellectual Disability, Mutation and Brain are all included as semes in the
related sememe. Particularly in this circumstance, the MeSH terms Intellectual Disability
and Mutation both match the semes that, in the context of the sememe, constitute the subset
of connotative semes of the reference term tuberous sclerosis.

4.2. Analysis of Polyreferentiality

In this section, we perform the semic analysis of two different terms: capsule and
resistance. In this case, we aim to exemplify our approach to the analysis of the phenomenon
of polyreferentiality. Moreover, we analyze the result of the automatic extraction of MeSH
terms from the intensional definitions that constitute our corpus. The objective is to evaluate
if an exact automatic extraction of the terms that constitute the semes of the reference terms
is achieved.

4.2.1. Capsule

In the first place, we propose the semic analysis of the term capsule, which was
performed by manually applying the proposed methodology. In this circumstance, the
intensional definitions used as a corpus originated from the reformulation of the definitions
contained in the Merriam-Webster Medical Dictionary, the TheFreeDictionary’s Medical
Dictionary and Dictionary.com. The generation of each sememe, in particular, is conducted
by considering more than one definition. An exception is constituted by the eighth sememe,
for which a single definition has been found. In Appendix C we include the intensional
definitions that we took as a reference. The listed sememes represent the final result of
the analysis:

1. /medicine/ /anatomy/ /membrane/ /structure/ /part/ /organ/ /cartilaginous
structure/ /fibrous structure/ /fatty structure/ /membranous structure/ /mem-
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branous anatomic structure/ /irregular/ /collagenous connective tissue/ /joint/

/capsule/ /envelope/ /tumor/ /benign/ /fibrous tissue layer/ /fibrous sheath/

/membranous sheath/ /fatty sheath/ /sac/ /kidney/ /fibrous tissue/ /fibromem-

branous/ /liver/ /fibrous/ /ensheathe/ /benign tumour/ /cyst/ /parasite/ /host

defense/ /neoplasm/ /protective/ /coat/ /solid organ/ /spleen/ /membrane/

/crystalline lens/ /eye/ /stability/ /function/ /nephron/ /membranous sac/ /in-

tegument/ /bacterium/ /encapsulate/ /resistance/ /defense/ /host/

/medicine/ /anatomy/ /layer/ /lamina/ /white matter/ /cerebrum/ /stratum/

3. /medicine/ /pharmacology/ /shell/ /gelatin/ /drug/ /vitamin/ /soluble/ /dose/
/medicine/ /gelatine/ /powder/ /liquid/ /structure/ /gelatinous case/

4. /medicine/ /pharmacology/ /preparation/ /oral/ /medicinal/ /nutritional/ /shell/
/content/ /solid dosage/ /drug/ /soluble/ /gelatin/

5. /medicine/ /microbiology/ /envelope/ /polysaccharide/ /viscous/ /gelatinous/
/microorganism/ /streptococcus pneumoniae/ /shell/ /bacterium/ /hyaline/ /polysac-
charide/ /fungal wall/ /bacterial wall/ /fungal cell/ /bacterial cell/

6. /medicine/ /botany/ /dry dehiscent fruit/ /carpel/ /fruit/ /angiosperm/ /dehis-
cent/

7. /medicine/ /botany/ /structure/ /moss/ /plant/ /sporangium/ /bryophyte/
/layer/ /spore/ /organism/ /fern/ /alga/ /fungus/

8. /medicine/ /anatomy/ /bone structure/ /vertebrate skull/

N

As can be observed, specialized terminology constitutes the denotative semes that
compose the sememes, since the term capsule is specialized. With reference to the terms
represented by the semes /structure/, /part/, /layer/ and /content/, they are not terms
specific to medicine. However, these terms are included as entries in the Merriam-Webster
Medical Dictionary. We added the mesogeneric seme /medicine/ that indicates the domain
and the seme that represents the subdomain to each sememe. In particular, these sememes
are composed by unique combinations of semes that differentiate one from another. As each
unique combination of semes respectively corresponds to a different unique combination
of characteristics, it follows that these sememes represent different concepts. Consequently,
the terms that are represented at the semic level by these sememes are also different. As a
matter of fact, these terms solely share the same lexical form, and they do not designate the
same concept. Considering this, it is possible to identify polyreferentiality.

Subsequently, we present the analysis involving the matching of the MeSH terms
extracted from the intensional definitions with the terms that we transposed into semes in
the different sememes. Below, we list the MeSH terms that were extracted in the definitions:

Definition 1: Cell membrane

Definition 2: White Matter; Cerebrum

Definition 3: Gelatin; Vitamins

Definition 5: Streptococcus pneumoniae; Polysaccharides

The comparison between the extracted MeSH terms and the terms that compose at the
semic level the corresponding semic analysis led to the observation that the automatic term
matching did not manage to match and extract all the semes that compose the sememes.
Also in this case, the mesogeneric seme and the seme that indicates the subdomain are
absent, since they are not present in the formulated intensional definitions. Regarding
the first definition, the term Cell membrane was extracted. However, the term does not
match any of the semes included in the sememe. In this circumstance, therefore, an
absence of extracted MeSH terms was observed. For what concerns the second intensional
definition, the extracted MeSH terms White Matter and Cerebrum constitute two of the terms
included as semes in the corresponding sememe. With regard to the MeSH terms related to
the third definition, the term Gelatin matches the seme /gelatin/ comprised in the related
sememe. The term Vitamins, instead, does not match the seme /fvitamin/ from a lexical
viewpoint. Particularly, it can be noticed that the number of MeSH terms extracted in
the fourth definition amounts to zero. Instead, the MeSH term Streptococcus pneumoniae,
extracted in the fifth definition, matches the seme /streptococcus pneumoniae/ included in the
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corresponding sememe. However, the MeSH term Polysaccharides does not match the seme
/polysaccharide/.

4.2.2. Resistance

The same procedure was also adopted to conduct the semic analysis of the term resis-
tance. We took as a reference the definitions of the term contained in the Merriam—Webster
Medical Dictionary and in TheFreeDictionary’s Medical Dictionary. By reformulating the
definitions contained in the resource, we obtained the intensional definitions of the term.
Also in this circumstance, sememes are formulated by considering more than one definition.
An exception is constituted by the second and the fifth sememes, for which a single defini-
tion has been found. Specifically, the intensional definitions are included in Appendix D.
Subsequently, we generated the corresponding formulations of semic analysis, obtained by
manually applying the proposed methodology:

1. /medicine/ /biology/ /power/ /capacity/ /resist/ /inherent/ /ability/ /organism/
/disease/ /toxic agent/ /infection/ /inherent/ /acquired/ /immunity/ /effect/
/antagonistic agent/ /toxin/ /drug/ /pathogenic microorganism/ /tissue/ /cell/
/destructive agent/ /destructive condition/ /chemical compound/ /disease agent/
/environmental stressor/ /host/ /pathogen/ /grow/ /presence/ /antibiotic/ /in-
herited/ /environmental factor/ /parasite/ /biocide/ /herbicide/ /insecticide/
/salinity/ /normal organism/ /noxious agent/ /environment/ /instance/

2. /medicine/ /biology/ /capacity/ /species/ /strain/ /microorganism/ /survive/
/exposure/ /toxic agent/ /drug/ /effective/ /genetic mutation/ /selection/ /accu-
mulation/ /gene/ /protection/ /agent/ /overuse/ /selectively/ /protective gene/

3. /medicine/ /physics/ /body/ /passage/ /current/ /counteracting force/ /conduc-
tor/ /electricity/ /energy/ /agent/ /heat/ /volt/

4. /medicine/ /physiology/ /impediment/ /flow/ /fluid/ /blood/ /respiratory gas/
/passage/ /blood flow/ /tracheobronchial tree/

5. /medicine/ /psychology/ /psychological defense mechanism/ /psychoanalysis
patient/ /reject/ /therapeutic effort/ /analyst/

6. /medicine/ /psychiatry/ /conscious defense/ /unconscious defense/ /repressed/
/awareness/ /forgetfulness/ /evasion/ /mental block/ /anger/ /intellectualiza-
tion/ /intensification/ /symptom/ /conscious psychologic defense/ /unconscious
psychologic defense/ /recall/ /repressed unconscious thought/

7. /medicine/ /psychiatry/ /psychoanalysis/ /unconscious defense/ /repressed thought/
/consciousness/

8. /medicine/ /physics/ /force/ /active force/

9. /medicine/ /pathology/ /ability/ /erythrocyte/ /resist/ /hemolysis/ /preserve/
/shape/ /osmotic pressure/ /blood plasma/

10. /medicine/ /endocrinology/ /defective target tissue response/ /hormone/

11.  /medicine/ /psychology/ /process/ /ego/ /conscious recall/ /anxiety/ /experi-
ence/

12.  /medicine/ /biology/ /normal response/ /biologically active compound/ /hor-
mone/

13.  /medicine/ /oncology/ /failure/ /cancer/ /regress/ /RT/ /chemotherapy/

14.  /medicine/ /physics/ /passive force/ /active force/

As can be noticed, since the medical term resistance is specialized, the terminology
employed in the formulations of semic analysis is accordingly specialized. In particular,
the sememes uniquely share the same mesogeneric seme /medicine/. It follows that the
sememes are respectively composed by a different unique combination of denotative semes,
which correspond to a different unique combination of characteristics that make up the
concept. Consequently, the phenomenon of polyreferentiality emerges. These sememes,
therefore, represent at the semic level different terms, with each one designating a different
concept. Indeed, as we previously mentioned, the condition that must be met for terms to
differ from one another is diversity in at least one denotative seme.
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Finally, we perform the analysis involving the matching of the MeSH terms extracted
from the intensional definitions with the terms that we included as semes in the different
sememes. For each definition, we list the matched MeSH terms:

e  Definition 2: Mutation
e  Definition 4: Gases
e  Definition 5: Psychoanalysis; Defense Mechanisms

The comparison between the list of MeSH terms and the semes included in the corre-
sponding sememes resulted in the ascertainment that the number of MeSH terms extracted
in the first and in the third intensional definitions amounts to zero. For what concerns the
other three intensional definitions of the reference term resistance, the MeSH terms that were
extracted do not match the mesogeneric seme and the seme that refers to the subdomain.
With reference to the MeSH terms extracted in the second definition, the term Mutation
does not match the seme /genetic mutation/ contained in the corresponding sememe. The
same circumstance applies to the MeSH term extracted in the fourth intensional definition,
as the term Gases does not match the seme /respiratory gas/. With regard to the MeSH terms
related to the fifth definition, the term Psychoanalysis does not conceptually match the seme
/psychoanalysis patient/ contained in the related sememe. Furthermore, the MeSH term
Defense Mechanism does not match the seme /psychological defense mechanism/.

5. Conclusions and Future Work

In this paper, we proposed a methodology for a systematic semic analysis of medical
terminology that integrates, develops, and extends the methodology that was formerly
presented by Bonato et al. (2021). The proposed procedure involves (1) the semi-automatic
domain-specific corpus-based extraction of semes, (2) the application of the property
of termhood to address the diaphasic and the diastratic variations of language, (3) the
automatic lemmatization of semes, and (4) seme weighting to establish the order of semes
in the sememe. One of the objectives of the study was to enhance the systematicity of
semic analysis of medical terminology and to automate to a greater extent its performance.
Our approach proved to be effective in increasing the systematicity of semic analysis of
terminology that belongs to the medical domain. Indeed, the procedural criteria comprised
in the methodology are purposefully intended to serve as a guideline, aiming to minimize
subjectively driven phenomena in semic analysis of medical terms.

Additionally, the study aimed to propose an approach for analyzing polysemy and
polyreferentiality within the framework of semic analysis of medical terminology. The case
study demonstrated that the methodology constitutes a valuable approach for analyzing
both polysemy and polyreferentiality in such a context. Specifically, we manually applied
the first three procedural criteria of the methodology to perform the semic analysis of a
set of four medical reference terms. The methodology enabled us to effectively identify
the denotative semes and the connotative semes that are associated with the terms Down
syndrome and tuberous sclerosis. Such identification made it possible to prove that multiple
sememes can be associated with both reference terms: a sememe exclusively composed by
denotative semes, and sememes composed by denotative semes and connotative semes.
This circumstance led to the identification of the polysemic nature of the terms Down
syndrome and tuberous sclerosis. Moreover, the identification of the connotative semes also
made it possible to evaluate whether a negative or a positive connotation is attached to
these terms. Furthermore, the application of the methodology enabled us to distinctively
represent, at the semic level, the concepts that are linguistically designated by the terms
capsule and resistance. Consequently, it was also possible to analyze the sets of different
sememes that are respectively associated with these terms. In particular, we demonstrated
that the sememes that are associated with the term capsule represent, at the semic level,
concepts that are different from each another. Therefore, these sememes respectively
designate different terms that uniquely share the same lexical form. The same finding also
applied to the sememes of the term resistance. Hence, the analysis of the sememes that are
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respectively associated with the terms capsule and resistance led to the assessment of the
occurrence of the manifestation of polyreferentiality.

The proposed case study also concerned the application of an automatic procedure,
which enabled us to match the medical terms included in the intensional definitions, taken
as the basis for the performance of semic analysis, with the list of medical terms provided by
the MeSH database. In particular, the objective was to evaluate if the automatic extraction of
MeSH terms in the definitions can aid in identifying all the terms that constitute the semes
of the reference terms. The analysis of the results revealed that the totality of the medical
terms representing semes of the reference terms could not be automatically extracted and
matched with the MeSH terms. Nevertheless, it can serve as a valuable resource to support
the matching procedure for the creation of the sememes.

In future work, we propose to further develop the proposed methodology, and to
conduct a case study that features the application of all the steps that are included in the
methodology. Specifically, we intend to additionally perform seme weighting to order the
semes that compose the sememe by applying the v-tech value (Vezzani 2019). In this work,
we will rely on a corpus of definitions extracted from lexicographic and terminological
dictionaries. However, considering the limited dimension of our corpus, we also propose
to rely on comprehensive corpus-based research to fully capture the dynamic and context-
dependent nature of terms. Moreover, although we propose a methodology aimed at
enhancing the systematicity and automaticity of semic analysis, we propose to, in future
work, evaluate it by comparing the obtained results to a benchmark. Indeed, for what
concerns semic analysis of medical terminology, such a benchmark is not currently available.
Additionally, we will further research the parallel between the characteristics of a concept
and the semantic primitives proposed by Wierzbicka and Amna (2021). Since semantic
primitives are a set of universal, irreducible elements that form the building blocks of
meaning in language, there might be a strong correlation between the primitives and the
characteristics that form the unit of knowledge of a concept.

Finally, we propose to apply the proposed methodology in future studies focusing on
the connotation that is attributed to terms within the medical domain.
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Appendix A

Definition 1: Congenital condition characterized especially by developmental delays,
usually mild to moderate impairment in cognitive functioning, short stature, relatively
small head, upward slanting eyes usually with epicanthal folds, flattened nasal bridge,
broad hands with short fingers, decreased muscle tone, and trisomy of the human chromo-
some numbered 21.”

Definition 2: Congenital condition characterized by physical malformations and some
degree of mental retardation. It was formerly known as mongolism because of the fact
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that the patient’s facial characteristics resemble those of persons of the Mongolian race.
Also called trisomy 21 syndrome, because the disorder is concerned with a defect in
chromosome 21.1°

Definition 3: Medical condition that some people are born with, caused by a fault with
one chromosome, which results in learning disabilities.!!

Appendix B

Definition 1: Autosomal dominant multi-system disorder (OMIM:191100) character-
ized by hamartomas and developmental defects, which primarily affects the brain, kidneys,
heart and skin.'?

Definition 2: Congenital heredofamilial disease, transmitted as an autosomal dominant
trait, characterized principally by the presence of hamartomas of the brain (tubers), retina
(phakomas), and viscera, mental retardation, seizures, and adenoma sebaceum; often
associated with other skin lesions.!?

Definition 3: Disease that is rare that causes benign tumors to grow in the human
brain, kidneys, heart, liver, eyes, lungs and skin; caused by a mutation in the genes for the
tumor growth suppressor proteins hamartin and tuberin.'*

Definition 4: Genetic disorder of the skin and nervous system that is characterized
by the formation of small benign tumors in various organs (such as the brain, kidney, eye,
and heart). It is accompanied by variable symptoms, including seizures, developmental
delay or intellectual disability, and skin lesions (as hypopigmented macules of the trunk
and limbs or telangiectatic facial papules), and is inherited as an autosomal dominant trait
or results from spontaneous mutation.”

Appendix C

Sememe 1

Definition 1: Membrane or structure that is saclike, which encloses a part or organ.!

Definition 2: Structure that is cartilaginous, fatty, fibrous or membranous, enveloping
another structure, organ or part.'”

Definition 3: Anatomic structure that is membranous; usually dense, irregular, col-
lagenous connective tissue that envelops an organ, a joint or any other part resembling a
capsule or envelope.'®

Definition 4: Tissue layer that is fibrous, which envelops an organ or a tumor, especially
if benign."”

Definition 5: A sheath that is fibrous, membranous or fatty, which encloses an organ or
part, such as the sac surrounding the kidney or the fibrous tissues that surround a joint.?’

Definition 6: Covering of a fibromembranous nature of an organ, such as the kidney
and the liver.”!

Definition 7: Covering of a fibrous nature of a joint.”

Definition 8: Material that is thick and fibrous, which ensheathes benign tumours,
cysts or parasites that have been “walled off” as a host defense.”’

Definition 9: Tissue layer that is fibrous, which envelops an organ, joint or neoplasm.

Definition 10: Outer covering of any kind, such as the tough, protective outer coat of
solid organs, including the kidneys, liver and spleen; the delicate outer membrane of the
internal crystalline lens of the eye; or capsules of the joints that contribute to their stability
and function.”

Definition 11: Anatomic structure that is membranous, and is usually dense, irregular,
collagenous connective tissue that envelops a body part.>®

Definition 12: Containing structure, with a strong outer covering and is, found in
many different groups, such as the blind-ending part of the kidney nephron.?”

Definition 13: Sac that is membranous or integument.”

Definition 14: Containing structure that, with a strong outer covering, and is found in
many different groups, such as the outer coat of some bacteria (referred to as encapsulated),
which enhances resistance to the defenses of the host.”’

6
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Sememe 2

Definition 1: Either of two layers or laminae of white matter in the cerebrum.

Definition 2: Either of two strata of white matter in the cerebrum.’!

Sememe 3

Definition 1: Shell, usually of gelatin; for packaging something, such as a drug
or vitamins.*?

Definition 2: Container that is small and soluble, and usually made of gelatin, which
encloses a dose of an oral medicine or a vitamin.*?

Definition 3: Containers that are soluble and made of gelatine, used for drugs in
powder or liquid form.>*

Definition 4: Structure that is enclosing, a soluble container enclosing a dose of medicine.

Definition 5: Case that is gelatinous, which encloses a dose of medicine.*

Sememe 4

Definition 1: Preparation for oral use that is usually medicinal or nutritional, consisting
of the shell and its contents.””

Definition 2: Dosage form of a solid nature of a drug, in which the drug is enclosed in
a hard or soft soluble container or shell of an appropriate gelatin.*®

Definition 3: Dosage form of a solid nature, in which a drug is enclosed in either a
hard or soft shell of soluble material.*’

Definition 4: Dosage form of a solid nature, in which a drug is enclosed in a hard or
soft soluble container or “shell” of a suitable form of gelatin.*’

Sememe 5

Definition 1: Envelope that is polysaccharide, often viscous or gelatinous, which
surrounds certain microscopic organisms (such as the pneumococcus).*!

Definition 2: Outer shell that is polysaccharide, enveloping certain bacteria.

Definition 3: Polysaccharide that is hyaline, coating around a fungal or bacterial wall
of a cell.**

Definition 4: Polysaccharide that is hyaline, coating around a fungal or bacterial cell.**

Sememe 6

Definition 1: Fruit that is dehiscent and dry, which develops from two or more
united carpels.*

Definition 2: Type of fruit of angiosperms that splits open when dry (dehiscent

Sememe 7

Definition 1: Structure that is thin-walled and spore-containing of mosses and re-
lated plants.”

Definition 2: Containing structure, with a strong outer covering found in many differ-
ent groups, such as the sporangium of bryophytes (e.g., mosses of a hard outer layer inside
which are developing spores.”

Definition 3: Sporangium of various spore-producing organisms, such as ferns, mosses,
algae, and fungi.*’

Sememe 8

Definition 1: Bony structure that is spherical, found in some vertebrate skulls.
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Appendix D

Sememe 1

Definition 1: Power or capacity to resist, and especially the inherent ability of an
organism to resist harmful influences (such as disease, toxic agents, or infection).”!

Definition 2: Ability, which is natural or acquired, of an organism to maintain its
immunity to, or oppose the effects of, an antagonistic agent (for example, a toxin, drug, or
pathogenic microorganism).”?

Definition 3: Ability of an organism, tissue or cell to withstand a destructive agent or
condition, such as a chemical compound, a disease agent or an environmental stressor.”

Definition 4: Ability of a host to resist a pathogen; able to grow in the presence of a
particular antibiotic.>*
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Definition 5: Characteristic of any kind that is inherited by an organism, which lessens
the effect of an adverse environmental factor, such as a pathogen or parasite, a biocide
(e.g., herbicide, insecticide, antibiotic) or a natural climatic extreme, such as drought or
high salinity.>

Definition 6: Ability, of a natural kind, of a normal organism to remain unaffected by
noxious agents in its environment.”®

Definition 7: Act, an instance of resisting or the capacity to resist.””

Definition 8: Ability, which is natural or acquired, of an organism to maintain its immu-
nity to, or resist the effects of, an antagonistic agent, such as a pathogenic microorganism, a
toxin or a drug.”

Definition 9: Ability of an organism to maintain its immunity to, or oppose the effects
of, an antagonistic agent.”’

Sememe 2

Definition 1: Capacity of a species or strain of microorganism to survive exposure to a
toxic agent (such as a drug) formerly effective against it, due to genetic mutation, selection
for and accumulation of genes conferring protection from the agent especially as a result
of overuse of the agent which selectively destroys individual microorganisms lacking the
protective genes.®

Sememe 3

Definition 1: Opposition offered by a body to the passage through it of a steady
electric current.®!

Definition 2: Opposition or counteracting force, such as opposition of a conductor to
the passage of electricity or another energy or substance.®

Definition 3: Opposition in a conductor to the passage of a current of electricity,
whereby there is a loss of energy and a production of heat; specifically, the potential
difference in volts across the conductor per ampere of current flow.%*

Sememe 4

Definition 1: Opposition or impediment to the flow of a fluid, such as blood or
respiratory gases, through one or more passages.**

Definition 2: Opposition to flow of a fluid through one or more passageways—for
example, blood flow and respiratory gases in the tracheobronchial tree.®®

Definition 3: Opposition to the flow of a fluid through one or more passageways.*®

Sememe 5

Definition 1: Psychological defense mechanism wherein a psychoanalysis patient
rejects, denies or otherwise opposes therapeutic efforts by the analyst.®”

Sememe 6

Definition 1: Defenses, which are conscious or unconscious, against change and
intended to prevent repressed material from coming into awareness. It can take such forms
as forgetfulness, evasions, embarrassment, mental blocks, denial, anger, superficial talk,
intellectualization or intensification of symptoms.®®

Definition 2: Defense that is psychologic, conscious or unconscious, against recall of
repressed unconscious thoughts.®

Sememe 7

Definition 1: Defense in psychoanalysis, which is adopted by a person in an uncon-
scious way, to protect against bringing repressed thoughts to consciousness.”’

Definition 2: Defense, of an unconscious nature, by a person against bringing repressed
thoughts to consciousness.”!

Sememe 8

Definition 1: Force exerted in opposition to an active force.”

Sememe 9

Definition 1: Ability of red blood cells to resist hemolysis and to preserve their shape
under varying degrees of osmotic pressure in the blood plasma.”

Sememe 10

Definition 1: Target tissue response that is defective to a hormone, in endocrinology.”*

2
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Sememe 11

Definition 1: Process in which the ego opposes the conscious recall of anxiety-producing
experiences.””

Sememe 12

Definition 1: Lack of normal response to a biologically active compound, such as
a hormone.”®

Sememe 13

Definition 1: Failure of a cancer to regress after RT or chemotherapy.””

Sememe 14

Definition 1: Force that is passive, exerted in opposition to another active force.”®

Notes

1

g = W N

O 0 N O

12

13

17

18

20

21

22
23

In the original formulation of the semic analysis performed by Stan (2014, p. 71), the seme /+shape/ is included in the sememe.
In particular, Stan (2014, pp. 71-72) affirms that “the physical defects can affect parts of the body (i) by the manifestation of a
disorder / dysfunction, (ii) by the appearance or disappearance of certain components or (iii) by the modification of the aspect
of a certain component. These three characteristics can be abstracted by means of the semes (i) /+disorder/ /-ability/, (ii)
/+component(s)/ /+added/ /+ reduced/ and (iii) /+shape/”. In the study by the author, therefore, the graphic signs “+” or “—*
accordingly express these variables. With the purpose of normalising the metalinguistic representation of semic analysis in our
contribution, however, we omitted the graphic sign “+” that was originally included by the author within the seme /+shape/.
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