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Complex nominals (CNs) are frequently found in specialized discourse in
all languages, since they are a productive method of creating terms by
combining existing lexical units. In Spanish, a conceptual combination may
often be rendered with a prepositional CN (PCN) or an equivalent
adjectival CN (ACN), e.g., demanda de electricidad vs. demanda eléctrica
[electricity demand]. Adjectives in ACNs – usually derived from nouns –
are known as ‘relational adjectives’ because they encode semantic relations
with other concepts. With recent exceptions, research has focused on the
underlying semantic relations in CNs. In natural language processing,
several works have dealt with the automatic detection of relation adjectives
in Romance and Germanic languages. However, there is no discourse
studies of these CNs, to our knowledge, for the goal of establishing writer
recommendations. This study analyzed the co-text of equivalent PCNs and
ACNs to identify factors governing the use of a certain form. EcoLexicon
ES, a corpus of Spanish environmental specialized texts, was used to extract
6 relational adjectives and, subsequently, a set of 12 pairs of equivalent CNs.
Their behavior in co-text was analyzed by querying EcoLexicon ES and a
general language corpus with 20 expressions in CQP-syntax. Our results
showed that immediate linguistic co-text determined the preference for a
particular structure. Based on these findings, we provide writing guidelines
to assist in the production of CNs.

Keywords: multi-word term, complex nominal, denominative variation,
relational adjective, co-text, specialized language

1. Introduction

Complex nominals (CNs) are units consisting of a head noun modified by other
elements, such as other nouns, adjectives, prepositional phrases, etc. They fre-
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quently appear in specialized discourse (Sanz Vicente, 2012) because they are pro-
ductive instantiations of conceptual combination (Sager et al., 1980), in which
new concepts are formed by integrating two or more pre-existing concepts
(Murphy, 1988, 1990; Wisniewski, 1996; Gagné, 2000).

However, languages often generate multiple variants resulting from different
CN-forming mechanisms. For instance, English produces many compounds by
juxtaposing nouns, which have a corresponding expression formed by an adjec-
tive and a noun, e.g., electricity demand vs. electric demand (Maniez, 2014).

Although noun-noun compounds, such as camión cisterna [tanker truck] can
be found in Romance languages, such as Spanish, the general preference is noun-
adjective combinations (e.g., parque eólico for wind farm). Noun-adjective combi-
nations can also correspond to a noun modified by a prepositional phrase (Liceras
et al., 2002), e.g., gestión ambiental vs. gestión del ambiente [environmental man-
agement]. Such pairs can be a problem when it is necessary to choose the best
option.

Context is an important factor when analyzing language units (Lyons, 1995).
Awareness of contextual preference for a particular morphosyntactic form can
make a text more or less acceptable. In fact, poor writing choices in Spanish (or
any language) may obscure the meaning of certain complex expressions, such as
CNs, and hinder knowledge transfer. Until now, research has mainly focused on
the identification of sematic relations in CNs (Downing, 1977; Levi, 1978; Nakov,
2013; López & Bernardos, 2018). Although CN variation has been addressed in
studies such as Cartoni (2008, 2009), Harastani et al. (2013), Daille (2017) or
Gledhill & Pecman (2018), some problems remain to be solved, especially regard-
ing the linguistic factors that can lead to the preference for one form or another in
Spanish.

Our study examined 12 pairs of adjectival and prepositional CNs (henceforth,
ACN and PCN), e.g., producción eléctrica [electrical production] and producción
de electricidad [production of electricity]. Six of the most frequent relational
adjectives (i.e., adjectives that encode semantic relations with other concepts)
were extracted from a Spanish corpus of environmental texts. Twelve CNs were
also selected, including those formed by relational adjectives, as well as their
prepositional counterparts. The immediate co-text (understood as the parts of
discourse surrounding a word, sentence, or passage [Faber and León-Araúz,
2016]) of these variants was then analyzed to identify the factors governing the use
of a certain form. The purpose was to discover whether these variants could be
handled systematically. As a factor influencing linguistic usage (Faber and León-
Araúz, 2016), our findings showed that co-text may determine the preference for a
specific variant.
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The rest of this article is organized as follows. Section 2 briefly presents the
theoretical framework of this study, the role of CNs in specialized communi-
cation, and their variation. Section 3 describes the materials and methods of
our study. In Sections 4 and 5, our results are presented and discussed. Finally,
Section 6 lists the conclusions that can be derived from this research.

2. Theoretical background

2.1 Complex nominals in specialized texts

Multi-word expressions are lexical items composed of more than one element.
They are found in all languages since they facilitate lexical expansion (Baldwin
& Kim, 2010, p. 2). There are different types of multi-word expressions, such
as idioms, collocations, phrasal verbs, and complex nominals (see Bally, 1909
[1951]; Cowie, 1981; Sinclair, 1991; Langacker, 2008; Lorente Casafont et al., 2017;
inter alia).

Complex nominals (CNs) allow the formation of new concepts and are par-
ticularly frequent in specialized discourse. Elements forming CNs can have dif-
ferent positions depending on the term formation rules of different languages
(Mairal Usón & Cortés Rodríguez, 2000; Liceras, 2001; Fernández Fuertes et al.,
2008). Such multi-word terms (MWTs) are problematic because of the disam-
biguation of their internal structure, their semantics, translation, and heteroge-
neous treatment in lexicographic and terminographic resources (Cabezas-García
& Faber, 2017).

Correctly identifying CNs in texts is crucial, because this is the first step to
understanding and producing these MWTs. However, their identification is not
always easy since they are often formed by general language words (e.g., general
in general circulation model). Furthermore, their number of constituents can vary,
ranging from two (organic matter) to even five (river water kinetic energy conser-
vation). The identification of long CNs is thus often difficult, because some of the
elements may be left outside the chain.

Additionally, determining the internal associations of CNs is key to eliciting
the semantic relations between constituents, and thus, to discovering their mean-
ing. Nevertheless, their dependency analysis often requires domain knowledge.
For instance, offshore wind power is structured as offshore [wind power], whereas
wind power output is interpreted as wind [power output]. This means that two
units (wind power) that were grouped together in one CN can be separated in
another.
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Not surprisingly, meaning access has been the main research focus (Levi,
1978; Warren, 1978; Rosario et al., 2002; Nakov, 2013; López & Bernardos, 2018).
Factors that can obscure CN meaning include the specialization of their con-
stituents and the deletion of a crucial element. For example, stall-regulated wind
turbine alludes to the regulation of a turbine by stopping it. However, the condi-
tions causing this event (i.e., high wind speeds) are not specified even though this
is an essential part of the meaning.

Another widely discussed aspect of CNs is the non-specification of the seman-
tic relation between their elements. For instance, in oil pollution, pollution
is_caused_by oil. However, in water pollution, pollution affects water (Cabezas-
García & León-Araúz, 2018). Since the semantic relations between CN con-
stituents are not always transparent, proposals for their identification include sets
of semantic relations such as cause, affect, etc. (Vanderwende, 1994; Rosario et al.,
2002; Nastase & Szpackowicz, 2003; inter alia). Another way of clarifying CNs
is with paraphrases that represent the sentential structure of the CNs, such as
a power curve is a curve that represents/calculates/simulates power (Nakov &
Hearst, 2006).

When translating or producing CNs in a different language, one must be
aware that their structure can vary. For example, Germanic languages are more
synthetic and produce packed CNs (Štekauer et al., 2012). The head is generally
premodified by nouns or adjectives (e.g., sediment transport rate). In contrast,
Romance languages are characterized by postmodification, in which adjectives or
prepositional phrases (Escandell-Vidal, 1995) are placed to the right of the head.
The use of adjectives or prepositional phrases as modifiers is a frequent source
of variation since both structures can usually be alternated, e.g., energía eólica/
energía del viento [wind power].

In addition, the translation of a CN does not always correspond to the trans-
lations of its parts. It can often include more elements or be translated as a single
term (Daille et al., 2004; Carrió-Pastor & Candel-Mora, 2013). Even if a literal
translation is possible, the type of text, as well as its style, are factors that can
determine the choice of the most naturally sounding structure, as occurs in tech-
nical or scientific texts (Bocanegra-Valle et al., 2008), such as those studied here.

Still another difficulty is that the entries for CNs in terminographic resources
are usually not helpful. In most cases, if they are included at all, they are often
listed alphabetically. This means that in Spanish, where postmodification is the
rule, related CNs, such as aerogenerador and aerogenerador de eje horizontal,
appear together. However, in the case of English, which uses premodification,
their equivalents (e.g., wind turbine and horizontal-axis wind turbine) are located
on separate pages. In other resources, CNs appear as subentries of the head noun.
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This usually results in long lists of CNs without a head (e.g., the entry of erosion
includes wind ~, water ~, river ~, etc.).

As for CN variation, the adjectives related to a noun are not usually shown.
For example, the relation between agua and hídrico [water] is not indicated,
even though this would be useful information. Moreover, when synonyms are
included, no guidelines are offered about the preferred use of one or another.

2.2 Variation in complex nominals

For many years, terminological variation was ignored because the General The-
ory of Terminology claimed that it did not exist. However, when the cognitive
and communicative dimensions of terminology were acknowledged, research
emerged that dealt with the changing nature of terms and concepts in special-
ized texts (Cabré, 1999; Temmerman, 2000; Freixa, 2006; Pecman, 2012; León-
Araúz, 2017).

Variation can be motivated by either user or usage differences. On the one
hand, depending on the users, variation can be temporal, geographic or social
(Smith et al., 2013; Palacios Martínez, 2014). On the other hand, variation based
on usage (i.e., functional variation) can be motivated by field, tenor, or mode
(Cabré, 1999).

Additionally, variation can be of two types: term variation or concept varia-
tion (León-Araúz, 2017). Term variation or denominative variation occurs when
different terms are used to name the same concept (Geeraerts et al., 1994; Carrió-
Pastor & Candel-Mora, 2012) (e.g., wind power and wind energy). Concept vari-
ation is when one term designates more than one concept (Geeraerts et al., 1994)
(e.g., inflammation can be a physiological function, a condition, or the body
area suffering from inflammation [Gangemi et al., 2000]). Concept variation
can also allude to the formation of new terms as a result of concept expansion
(Daille, 2017), or to the contextual modulation of concepts that highlights cer-
tain semantic traits while obscuring and suppressing others (Cruse, 1986; León-
Araúz, 2017). This type of modulation is directly linked to multidimensionality
or the classification of concepts based on different characteristics (Bowker, 1998;
León-Araúz, 2017).

Term variation is caused by different processes, such as derivation with Latin
or Greek prefixes and suffixes (Sager et al., 1980), simplification (Collet, 2003;
Daille, 2017), or multidimensionality. For instance, depending on the dimension
emphasized, the same wind turbine can be referred to as a horizontal-axis wind
turbine or as a fixed-speed wind turbine (Cabezas-García & Faber, 2017).

Term variation can also be morphosyntactic when constituents are substi-
tuted by other parts of speech. In English, certain N+N compounds can be
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replaced by Adj+N equivalents (atom bomb and atomic bomb). They can also
have an alternate postmodification structure: aspirin synthesis and synthesis of
aspirin1 (Gledhill & Pecman, 2018). In Romance languages, such postmodification
also enables alternation between adjectival and prepositional modification
(Maniez, 2009; Daille, 2017) e.g., transporte aéreo [air transport] and transporte
por aire [transport by air].

The adjectives that can be replaced by a prepositional phrase are usually ‘rela-
tional adjectives’ (Bally, 1965; Maniez, 2009; Daille, 2017). These have received
different names in the literature: (1) ‘relational adjectives’ in Bally (1965), Maniez
(2009), and Daille (2017); (2) ‘pseudo adjectives’ in Postal (1969); or (3) ‘nominal
non predicating adjectives’ in Levi (1978). Nonetheless, these authors agree on
their denominal nature. They are usually derived from a noun by means of a suffix
or the use of a Latin or Greek root, which is typical of a highly specialized register
(Levi, 1978; Daille, 2001; Maniez, 2009; Sanz Vicente, 2012).

Since such adjectives are derived from nouns, they represent concepts and
establish semantic relations with the head of the CN. For example, in degradación
medioambiental [environmental degradation], degradation affects the environ-
ment. This is not true for qualifying adjectives, which add a property to the
head noun but are not linked to it by a semantic relation. Although qualifying
adjectives can also be derived from nouns, they do not usually allude to the
same concept designated by the noun. In error garrafal [terrible mistake], there
is no semantic relation between both constituents, because garrafal alludes to the
intensity of the mistake rather than to a garrafa [container].

Relational adjectives differ from qualifying adjectives because of the following
characteristics:

a. They usually cannot be placed in a predicative position (Levi, 1978; Daille,
2001), e.g., demanda hídrica [water demand] > *la demanda es hídrica [*the
demand is hydric]. However, we agree with Maniez (2009), who argues that
the identification of relational adjectives cannot be solely based on the non-
predication criterion. Some relational adjectives can be placed after the verb,
e.g., coche eléctrico [electric car] > el coche es eléctrico [the car is electric].

b. They cannot be modified by degree adverbs (Lees, 1960; Levi, 1978; Daille,
2001; Maniez, 2009), as in *muy hídrico [*very hydric].

c. They can be coordinated with nouns or other relational adjectives, though
coordination with qualifying adjectives is not possible (Levi, 1978), e.g.,

1. For Gledhill & Pecman (2018), this type of alternation can be regarded as two distinctly spe-
cialized multi-word terms, rather than variations of the same structure (Gledhill & Pecman,
2018, p. 30). However, we consider that both forms represent CNs (either premodified or post-
modified).
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*demanda energética e importante [energetic and important demand].2 For
Daille (2001), they do not admit coordination with other relational adjectives
either, although we found that this was frequent in our corpus, e.g., suministro
eléctrico y energético [energy and water supply].

d. Certain relational adjectives are countable, like the nouns from which they
are derived (Levi, 1978), e.g., trifásico [three-phase].

e. They can be assigned semantic roles (Levi, 1978). For example, in impacto
ambiental [environmental impact], ambiental [environmental] is the
patient. In the same vein, they can be assigned semantic categories, as in
ambiental [environmental], which is a natural geographic feature.

Even though Levi (1978) argues that relational adjectives do not permit the for-
mation of new nouns, we found nouns derived from relational adjectives in
Spanish, e.g., ambiental [environmental] > ambientalización [environmentaliza-
tion]. Finally, according to Daille (2001), when the head is modified by more than
one adjective, the one closest to the head is relational (Mélis-Puchulu, 1991), e.g.,
energético in sector energético emergente [emerging energy sector]. Furthermore,
she states that relational adjectives cannot precede the noun, e.g., *una eléctrica
producción [an electric production].

In spite of the relevance of this type of variation in CNs, more research
is needed to clarify its characteristics and specific uses. To begin with, CNs
formed by adjectives have been largely ignored in the literature, with the majority
of studies focusing on noun sequences. Some studies have focused on part-of-
speech alternation in CNs in other languages. Levi (1978) comments on N+N and
Adj+N alternation in English. Maniez (2009) analyzes some semantic criteria of
the head noun in a sample of Adj+N and N+prep+N CNs in French. Cartoni
(2009) addresses Adj+N and N+prep+N variants in Italian with a view to han-
dling neologisms in a machine translation system. Daille (2001, 2017) describes
the modifications to which Adj+N and N+prep+N CNs in French can be subject.
Harastani et al. (2013) use Adj+N and N+prep+N variants to facilitate French to
English MWT translation. Gledhill & Pecman (2018) explore the use of N+N and
N+prep+N CNs in English, based on their cognitive and communicative func-
tion. However, this type of variation has received considerably less attention in
Spanish. In Section 3 we describe the materials and methods used to conduct our
study, which examines these combinations in Spanish.

2. Throughout the text, the most literal English equivalent is given for the examples in Spanish.
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3. Materials and methods

This section presents the corpora and software employed (Section 3.1), as well as
the methodology used in our study (Section 3.2).

3.1 Materials

3.1.1 The EcoLexicon Spanish corpus
The EcoLexicon Spanish corpus (EcoLexicon ES) was used for the purposes of
our study. With a total of 10,667,434 types and 12,824,222 tokens, EcoLexicon ES
currently consists of 1,462 specialized documents on branches of science and dis-
ciplines pertaining to the environment (see Table 1). Given that the study and
modification of the environment is eminently interdisciplinary, each document
may be included in several domains. This corpus is available to the public and can
be searched on EcoLexicon (http://ecolexicon.ugr.es), a multilingual terminolog-
ical knowledge base on Environmental Sciences (Faber et al., 2014).

Table 1. Domains and tokens tagged in EcoLexicon ES

Domain Tokens Domain Tokens

Environmental protection   146,266 Chemical Oceanography   180,925

Environmental law   573,753 Meteorology   768,415

Environmental education    70,928 Climatology   776,884

Sustainable tourism   194,093 Ecology 1,089,487

Geography   684,923 Human Ecology   359,117

Biology   785,676 Soil sciences   482,404

Biological Oceanography   437,564 Oceanography   957,329

Botany   965,330 Biological Oceanography   437,564

Zoology   168,373 Physical Oceanography   120,920

Microbiology   357,933 Geological Oceanography   411,478

Molecular biology   275,088 Chemical Oceanography   180,925

Biochemistry   227,520 Marine Engineering 1,023,759

Physics   426,761 Civil Engineering   290,251

Geophysics   170,018 Transport and Infrastructure Engineering   555,668

Physical Oceanography    69,472 Hydraulic Engineering   675,778

Geology 1,584,567 Coastal Engineering   265,728

Hydrogeology   122,072 Mining Engineering   252,308
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Table 1. (continued)

Domain Tokens Domain Tokens

Geophysics   170,018 Environmental Engineering   489,761

Geochemistry   117,736 Waste Management   503,760

Geological Oceanography   411,478 Water Treatment and Supply   344,078

Geomorphology   411,478 Air Quality Management   452,169

Hydrology   476,515 Soil Quality Management   196,494

Hydrogeology   122,072 Agricultural Engineering   162,198

Hydrometeorology    32,227 Chemical Engineering   134,378

Chemistry   860,806 Energy Engineering   681,052

Geochemistry   117,736 Renewable Energy   290,251

Biochemistry   227,520

Document types in EcoLexicon ES include journal articles, books, book chapters,
doctoral theses, websites, government or industry reports, legislation, lexico-
graphical material and other scientific documents (leaflets, news and newsletters)
(see Table 2). Each document has been curated, cleaned and tagged manually.

Table 2. Corpus size by document type

Document type Tokens

journal articles 4,700,603 (36.65%)

books 2,647,614 (20.65%)

book chapters 443,465 (3.46%)

doctoral theses 3,381,715 (26.37%)

websites 732,861 (5.71%)

reports 503,766 (3.93%)

legislation 314,580 (2.45%)

lexicographical material   10,066 (0.08%)

other   89,552 (0.70%)
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3.1.2 The Spanish Web corpus 2018 (esTenTen18)
The Spanish Web corpus 2018, also known as esTenTen18, belongs to the TenTen
corpus family, a group of multi-billion-word general language corpora compiled
with texts crawled from the web, developed by Lexical Computing Ltd and avail-
able on Sketch Engine (Kilgarriff & Renau, 2013). Compiled in 2018, the esTen-
Ten18 contains over 17.5 billion tokens extracted primarily from webs from
Argentina, Spain, Mexico and Chile.

3.1.3 Sketch Engine and CQL
Sketch Engine is a browser-based tool that allows the user to build, analyze and
query corpora (www.sketchengine.eu) (Kilgarriff et al., 2004). For the purposes
of our study, EcoLexicon ES was uploaded to Sketch Engine, lemmatized and
morphologically annotated with the Spanish FreeLing 2.0 part-of-speech tagger
(Padró et al., 2010). This enables the user to search corpora for complex grammat-
ical and lexical patterns by means of a concordance notation referred to as Corpus
Query Language (CQL) in Sketch Engine documentation.

However, it should be noted that Sketch Engine’s CQL is greatly based on
the Corpus Query Processor query language (or CQP-syntax) implemented in
the corpus analysis architecture Corpus Workbench and developed by Christ
et al. (1999) at the Institute for Natural Language Processing of the University of
Stuttgart (Evert & Hardie, 2011).

3.2 Methods

3.2.1 Extraction of a list of equivalent adjectival and prepositional complex
nominals

The first step was to extract a list of the 150 most frequent adjectives from the
corpus. Based on the criteria listed in Section 2.2, 33 relational adjectives were
identified. A heterogeneous sample was then randomly selected. The sample con-
sisted of the following six adjectives: (i) ambiental [environmental] including
variants such as medioambiental and medio ambiental;3 (ii) eólico [aeolian]; (iii)

3. In CQP-syntax, multiple conditions may be juxtaposed by means of Boolean operators.
These can be applied both outside and inside querying elements. In the case of the adjective
ambiental and its derivatives medio ambiental and medioambiental, it was necessary to use
disjunctive (vertical bar) and optional (question mark) operators, as well as nesting with
round brackets, to create an expression that would extract all its variants in the same con-
cordance search. The resulting expression was formulated as follows: ([lemma=“medio”]?
[lemma=“ambiente”])|[lemma=“medioambiente”]
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eléctrico [electric]; (iv) atmosférico [atmospheric]; (v) energético [energetic]; and
(vi) hídrico [hydric] (see Table 3).

Table 3. Relational adjectives in our study

Adjective Frequency

ambiental 8,839

eólico 4,503

eléctrico 4,039

atmosférico 2,999

energético 2,566

hídrico 1,667

The next step was to extract two contrasting lists for each adjective. The
first list was of ACNs (N+Adj), such as demanda hídrica [water/hydric demand].
The second list was of PCNs (N+prep+N), such as demanda de agua [demand
of water]. This was done by querying EcoLexicon ES with the following CQL
expressions:

1. [tag = “N.*”][lemma = “hídrico”]
where [tag = “N.*”] is any noun preceding the adjective in question (e.g.,
hídrico). This expression successfully extracted a list of ACNs such as gestión
hídrica [water management], flujo hídrico [water flow], and escasez hídrica
[water scarcity].

2. [tag = “N.*”] [tag= “SP”] []{0,2}[lemma = “agua”]
where [tag = “N.*”] is any head noun, [tag = “SP”] is any given preposition,
and [lemma = “agua”] is the noun which the relational adjective refers to.
Expression (2) includes a span of up to 2 elements in between tags ([]{0,2}) in
order to identify variants with determiners e.g., producción de la electricidad
[production of the electricity]. Thanks to this formulation, numerous PCNs
were identified, including gestión del agua [water management], flujo de agua
[water flow], and escasez de agua [water scarcity].

Expression 1 generated a list of 100 ACNs, and expression (2), a list of 100 PCNs.
By applying this procedure to all six relational adjectives and referential nouns,
we obtained 12 contrasting lists, which allowed us to pinpoint the MWTs with the
same head noun. The result was a list of equivalent ACNs and PCNs. Finally, two
pairs of equivalent CNs for each relational adjective were selected (see Table 4).
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Table 4. Set of CNs

ACNs Freq. PCNs Freq. English

sector energético  78 sector de energía  84 energy sector

potencial energético  61 potencial de energía  51 energy potential

concentrador eólico  52 concentrador de viento  11 wind concentrator

aprovechamiento
eólico

 33 aprovechamiento de
viento

 19 wind use

producción eléctrica 279 producción de electricidad 101 electricity production

demanda eléctrica  55 demanda de electricidad  25 electricity demand

disponibilidad hídrica  42 disponibilidad de agua 143 water availability

demanda hídrica  32 demanda de agua  65 water demand

protección ambiental 138 protección del ambiente 228 environmental protection

deterioro ambiental  42 deterioro del ambiente  30 environmental
deterioration

CO2 atmosférico  55 CO2 de/en la atmósfera  47 atmospheric CO2

emisión atmosférica  25 emisión a la atmósfera  60 atmospheric/air emission

3.2.2 Co-textual and internal analysis
In our study, EcoLexicon ES was queried with a set of CQL expressions in order
to extract a list of equivalent ACNs and PCNs and perform on them the following
co-textual and internal analyses:

a. premodification, intermodification and postmodification by adjectives;
b. premodification, intermodification and postmodification by prepositional

phrases;
c. coordination with other CNs.

To this end, two sets of 10 CQL expressions were then formulated to query
EcoLexicon ES of our selection of CNs. Each of these sets was based on one of the
following core basic expressions:

a. [lemma=“X”] [lemma=“Y”]
where [lemma=“X”] is the head noun and [lemma=“Y”] is the relational
adjective in ACNs.

b. [lemma=“X”] [tag=“SP”] [lemma=“el”]? [lemma=“Z”]
where [lemma=“X”] is the head noun, [lemma=“SP”] is the preposition,
[lemma=“el”]? is an optional definite article and [lemma=“Z”] is the referen-
tial noun in PCNs. The reader should note that PCNs may contain a definite
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article between its preposition and its referential noun. Examples of CN pairs
with article-bearing PCNs include deriva continental vs. deriva de los con-
tinentes [continental drift], célula parenquimática vs célula del parénquima
[parenchyma cell] or absorción férrica vs. absorción del hierro [iron absorp-
tion], to name but a few.

The following subsections describe how these two core expressions were modified
to create more complex CQL expressions with the aim of analyzing different fea-
tures in the immediate co-text and in between constituents of PCNs and ACNs.

3.2.2.1 Extraction of complex nominals modified by adjectives
In order to extract CNs modified by adjectives, eight CQL expressions (3–8) were
used for scenarios of premodification, intermodification and postmodification
(see Table 5). These expressions contain a tag for an adjective [tag = “A.*”] that
can be:

a. preposed, e.g., alta demanda hídrica [high water demand], creciente
demanda de agua [increasing water demand];

b. interposed, e.g., emisión ácida atmosférica [acidic air emission], emisiones
contaminantes a la atmósfera [polluting air emissions]; or

c. postposed, e.g., deterioro medioambiental urbano [urban environmental
damage], deterioro del medio ambiente mundial [global environmental
damage].

Table 5. CQL expressions for CNs modified by adjectives

CQL expressions Type of CN core

Adjectival premodification

3. [tag = “A.*”] [lemma = “X”] [lemma = “Y”] ACN

4. [tag= “A.*”] [lemma= “X”] [tag= “SP”] [lemma=“el”]? [lemma= “Z”] PCN

Adjectival intermodification

5. [lemma = “X”] [tag = “A.*”] [lemma = “Y”] ACN

6. [lemma= “X”] [tag= “A.*”] [tag= “SP”] [lemma=“el”]? [lemma= “Z”] PCN

Adjectival postmodification

7. [lemma = “X”] [lemma = “Y”] [tag = “A.*”] ACN

8. [lemma = “X”] [tag= “SP”] [lemma=“el”] [lemma= “Z”] [tag= “A.*”] PCN
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3.2.2.2 Extraction of complex nominals postmodified by prepositional
phrases

Another set of four CQL expressions were used to obtain CNs postmodified by
prepositional phrases. These include a tag for prepositions [tag = “SP”] that allows
to extract prepositional phrases that may postmodify CNs (see Table 6). Expres-
sions 9 and 10 generated a set of concordances of prepositional phrases such as
demanda eléctrica de la red [electricity demand of the grid] and emisión atmos-
férica de las industrias [industrial air emissions].

Table 6. CQL expressions for CNs modified by prepositional phrases

CQL expressions Type of CN core

9. [lemma = “X”] [lemma = “Y”] [tag = “SP”] ACN

10. [lemma = “X”] [tag = “SP”] [lemma=“el”]? [lemma = “Z”] [tag = “SP”] PCN

3.2.2.3 Extraction of complex nominals as prepositional modifiers
Given that CNs can also postmodify other nominal phrases, preceding co-textual
elements were analyzed in our study. This was done by devising two CQL expres-
sions containing a tag for prepositions [tag= “SP”] before the CNs. As can be
seen in Table 7, expressions 11 and 12 include a span of up to three elements, such
as articles or adjectives, which may occur between the preposition and the head
noun. These expressions were used to obtain CNs acting as postpositional mod-
ifiers of other nominal structures, e.g., modelo de aprovechamiento eólico [model
of wind use] and superficie frontal del concentrador eólico [frontal surface area of
the wind concentrator].

Table 7. CQL expressions for CNs as prepositional modifiers

CQL expressions
Type of CN
core

11. [tag = “SP”] []{0,3} [lemma = “X”] [lemma = “Y”] ACN

12. [tag = “SP”] []{0,3} [lemma = “X”] [tag = “SP”] [lemma=“el”]? [lemma =
“Z”]

PCN

3.2.2.4 Extraction of complex nominals coordinated with other complex
nominals

Another co-textual feature of CNs is coordination. In order to extract all relevant
instances, all possible scenarios of CNs coordination were established (see
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Table 10 in Section 4.3). To this end, six CQL expressions containing a tag for any
coordinating conjunction [tag= “CC”] were formulated, as can be seen in Table 8.

Table 8. CQL expressions for CN coordination

CQL expressions
Type of CN
core

13. [tag = “CC”] []{0,2} [lemma = “X”] [lemma = “Y”] ACN

14. [tag = “CC”] []{0,2} [lemma = “X”] [tag = “SP”] [lemma=“el”]? [lemma =
“Z”]

PCN

15. [lemma = “X”] [tag = “CC”] []{1,3} [lemma = “Y”] ACN

16. [lemma = “X”] [tag = “CC”] []{1,3} [tag = “SP”] [lemma=“el”]? [lemma =
“Z”]

PCN

17. [lemma = “X”] [lemma = “Y”] [tag = “CC”] ACN

18. [lemma = “X”] [tag = “SP”] [lemma=“el”]? [lemma = “Z”] [tag = “CC”] PCN

Expressions 13 and 14 extracted instances of CN coordination at the head
(e.g., fuentes y sectores energéticos [energy sources and energy sectors] and alma-
cenamiento y disponibilidad de agua [water storage and availability]) as well as
other broader scenarios such as carbonato cálcico y CO2 atmosférico [calcium car-
bonate and atmospheric CO2]. Expressions 17 and 18 also obtained CN coordina-
tion in broader scenarios, but they extracted coordination at the modifier instead.
For instance, these expressions extracted CNs such as CO2 atmosférico o disuelto
en agua [CO2 in the atmosphere or diluted in water] as well as demanda de agua y
cambio climático [water demand and climate change]. On the other hand, expres-
sions 15 and 16 restricted the extraction only to CNs coordinated at the head, e.g.,
disponibilidad y almacenamiento de agua [water availability and storage].

3.2.2.5 Extraction of other internal elements
Additionally, two other vaguer CQL expressions were used (see Table 9). These
contain a span of up to five elements in between constituent elements. Although
they generated a considerable amount of noise, both were useful because they
identified examples of CNs with elements that had been deleted in other variants.

Expression 19 extracted lengthier variants of ACNs such as demanda de
recurso hídrico [water resource demand], which is a synonym of demanda hídrica
[water demand]. As a counterpart for PCNs, expression 20 extracted PCN vari-
ants with additional prepositional phrases between their constituent elements,
e.g., emisión a la atmósfera [emission into the atmosphere] > emisión de partículas
a la atmósfera [emission of particles into the atmosphere].
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Table 9. CQL expressions for tentative CN variant extraction

CQL expressions
Type of CN
core

19. [lemma = “X”] []{1,5} [lemma = “Y”] ACN

20. [lemma = “X”] [tag = “SP”] []{1,5} [tag = “SP”] [lemma = “el”]? [lemma =
“Z”]

PCN

3.2.3 Analysis of preference for adjectival or prepositional complex nominals
with esTenTen18

The esTenTen18 corpus was used to compare occurrences of equivalent ACN and
PCN. To this end, the corpus was queried with the same CQL expressions (see
Section 3.2.2) for each analyzed CN pair. This method proved useful to detect
preference for one type of CN over the other, for example, when followed by
prepositional postmodification. Ideally, this should have been done with a big-
ger Spanish environmental specialized corpus comparable to EcoLexicon ES,
although such a corpus could not unfortunately be retrieved or accessed.

Even though preference for CN forms in general language corpora cannot be
extrapolated to specialized language, it is worth noting that searches in esTen-
Ten18 revealed a strong preference for one CN form (see emisión a la atmósfera
de vs. emisión atmosférica de in Section 4.2.3). An extensive study in this line of
work should seek to enlarge EcoLexicon ES in the future.

4. Variation in complex nominals: Adjectival modification vs.
prepositional modification

The analysis of the immediate co-texts of CNs, as well as of other interpositional
elements, provided insights into the behavior of these MWTs in specialized envi-
ronmental texts.

4.1 General trends in EcoLexicon ES

The results obtained confirmed that ACNs were more frequent in Spanish special-
ized texts than PCNs. This coincides with findings for other languages (Maniez,
2014; Daille, 2017; Gledhill & Pecman, 2018). Figure 1 shows the frequency of
ACNs and PCNs in the corpus. As can be observed, adjectival modification
exceeded prepositional modification in 8 of the 12 CNs. The only exceptions were
demanda + agua [demand + water], disponibilidad + agua [availability + water],
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emisión + atmósfera [emission + atmosphere], and protección + ambiente [protec-
tion + environment]. This suggests that MWTs with adjectival modification are
more specialized.

Figure 1. Frequency of ACNs and PCNs

To measure how co-text affected the use of adjectival or prepositional modifi-
cation, the following variables were analyzed:

a. modification of CNs by additional adjectives, e.g., aprovechamiento eólico
marino [marine wind use], and prepositional phrases, e.g., demanda hídrica
para irrigación [crop water demand] (see Section 4.2)

b. postpositional modification of other noun phrases by selected CNs, e.g., mod-
elo de concentrador de viento vs. modelo de concentrador eólico [wind con-
centrator prototype] (see Section 4.3)

c. coordination with other CNs, e.g., oferta de electricidad y demanda de electri-
cidad [electricity supply and electricity demand] > oferta y demanda de elect-
ricidad [electricity supply and demand] (see Section 4.4)

d. length and type of the sentence (see Section 4.5). These elements were the
starting point for co-textual analysis.
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4.2 Modification by additional adjectives and prepositional phrases

4.2.1 Modification of CNs by additional adjectives
Our results showed that CN modification by other adjectives (in any position)
occurred more frequently in PCNs (105) than in ACNs (56), which suggests that
PCNs are more unstable. For instance, disponibilidad + agua [availability + water]
in its PCN form was modified by 19 adjectives: e.g., escasa disponibilidad de agua
[limited availability of water]; disponibilidad mundial de agua [global availabil-
ity of water]; disponibilidad de agua freática [availability of groundwater]. For its
ACN counterpart, disponibilidad hídrica, only 4 antepositional cases were identi-
fied, i.e., alta [high], baja [low], buena [good] and mayor [greater].

When the adjective was to the left of the CN, e.g., alta demanda hídrica [high
water demand], it clearly modified the head. No clear preference for ACNs or
PCNs was observed (19 for ACNs vs. 21 for PCNs). However, a wider range of
adjectives was found in the case of PCNs, which indicated greater variability.

When the adjective appeared in the middle of the CN, e.g., producción bruta
de electricidad [gross electricity generation], there was a marked preference for
PCNs (40 cases) in comparison to ACNs (1 case), as shown in Figure 2. The only
ACN that allowed internal adjectival modification was emisión atmosférica.

Figure 2. CN modification by the insertion of adjectives
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Finally, when an adjective postmodified the CN, e.g., producción eléctrica
eólica [wind electricity generation], two dependency trends were observed. When
the head and the first modifier were grouped (the adjective complementing thus
the entire CN), e.g., [producción eléctrica] global (global electricity generation),
the ACN variant was preferred in 25 cases, whereas the prepositional form was
used in only 9. In contrast, when the adjective modified the last constituent of
the MWT, e.g., potencial [de energía eólica] (wind power potential), the preposi-
tional form was used in 23 CNs, and the adjectival variant was used in 11 CNs. The
semantic dependencies linked to structure were thus a determining factor in the
preference for one variant or another.

4.2.2 Modification of CNs by additional prepositional phrases
Regarding CN modification by prepositional phrases, we focused on preposi-
tional phrases in any position, for example, demanda hídrica para abastecimiento
urbano [urban water demand], emisión de aerosoles a la atmósfera [emission of
aerosols into the atmosphere] or reducción de la demanda hídrica [decrease in
water demand].

ACNs were found to be more likely to admit postpositional modification by
other prepositional phrases than PCNs. This was evident since 8 of the 12 CN
variant pairs analyzed displayed a clear preference for such modification in over
60% of the cases. Exceptions were the following: demanda + agua [demand +
water]; disponibilidad + agua [availability + water]; emisión + atmósfera [emis-
sion + atmosphere]; and CO2 + atmósfera [CO2 + atmosphere]. These CNs
behaved differently since the prepositional variant was preferred in over 60% of
all cases, when postmodified by a prepositional phrase.

Interpositional modification of CNs by prepositional phrases was both infre-
quent and difficult to determine. The extraction process involved identifying the
items between the head noun and its modifier by means of a prepositional tag fol-
lowed by a span. Although this analysis was performed on both ACNs and PCNs,
ACNs did not admit this type of modification because of their adjectival nature.
Accordingly, any prepositional phrase between the head noun and its modifying
adjective could modify an entire ACN.

For instance, del recurso [of the resource] in demanda del recurso hídrico
[demand of the hydric resource] does not modify demanda + agua [demand +
water] in its adjectival instantiation. Instead, it gives rise to a less compact vari-
ant, i.e., demanda del recurso hídrico [demand of the hydric resource]. The same
applies to most PCNs, such as aprovechamiento de la energía del viento [use of
the energy of the wind] or potencial de generación de energía [potential of energy
generation]. Both are less compact variants of aprovechamiento + viento [use +
wind] and potencial + energía [potential + energy], respectively. Nevertheless,
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this method was useful for extracting 19 lengthier variants of certain CNs, as in
aprovechamiento de la energía del viento and aprovechamiento eólico. This type
of denominative variation, often referred to as ‘lexical reduction’, implies the dele-
tion of elements with few conceptual content or those not characterizing the con-
cept of the CN (Haralambous and Lavagnino, 2011:43), e.g., recurso in demanda
del recurso hídrico (thus becoming demanda hídrica). They represent a mecha-
nism of linguistic economy and textual link (Haralambous and Lavagnino, 2011).
Additionally, we found other PCNs that were not denominative variants, such as
disponibilidad de vapor de agua [availability of steam]. This MWT is not a syn-
onym of disponibilidad de agua [water availability], since water can be available
in other states.

4.2.3 Semantic-constrained preference for interpositional or postpositional
modification

The interpositional behavior of emisión a la atmósfera [emission into the atmos-
phere] is worth highlighting. This CN accepts a wide range of prepositional
phrases between its constituents. Our results showed 25 cases, such as emisión
de partículas a la atmósfera [emission of particles into the atmosphere], emisión
de N2O a la atmósfera [emission of N2O into the atmosphere], and emisión de
aerosoles terrígenos a la atmósfera [emission of terrigenous aerosols into the
atmosphere]. Though slightly less productive (17 cases), this PCN also admitted
equivalent postpositional modification, e.g., emisión a la atmósfera de contam-
inantes [emission into the atmosphere of pollutants]. On the other hand, for
the ACN emisión atmosférica [atmospheric emission], we only extracted four
instances of prepositional postmodification, none of which refers to the patient
(i.e., what is being released into the atmosphere), but rather to the agent or
origin of such emission, e.g., emisión atmosférica de las industrias [atmospheric
emission from the industries], emisiones atmosféricas en los núcleos poblacionales
[atmospheric emissions at populational nuclei].

The esTenTen18 corpus was also used to confirm results and to detect whether
there was a preference for a PCN or an ACN when followed by postmodification.
For example, there were only 12 hits for the query “emisión atmosférica de” in
contrast to “emisión a la atmósfera de”, which had considerably more (1,247 hits).
When specifying the patient of this process, there was an evident preference
for postpositional or interpositional modification of the PCN, e.g., emisión a
la atmósfera de contaminantes [emission into the atmosphere of pollutants] or
emisión de CO2 a la atmósfera [emission into the atmosphere of CO2]. In contrast,
when specifying the agent or origin, there was a preference for postpositional
modification of the ACN, e.g., emisiones atmosféricas de las centrales eléctricas
[atmospheric emissions from power plants] or emisiones atmosféricas de fuentes
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móviles [atmospheric emissions from mobile sources]. As can be seen, argument
structure (Martín Arista, 1997; Rodríguez-Juárez, 2017) is also important in the
preference for one variant or another. Further research should be carried out to
ascertain the influence of argument structure on the different types of denomina-
tive variants.

In the results obtained, emisión + atmósfera was the only conceptual com-
bination that was rendered as a PCN with a preposition other than de. This
indicates that different prepositions in CNs can reflect a different combinatorial
potential of CNs, in terms of conceptual roles and categories of their components.
Further research should also investigate the relationship between the type of
prepositions in CNs, the type of conceptual propositions that underlie CNs, and
its impact on CN formation.

4.2.4 Dependency analysis
When adding other adjectives or prepositional phrases to the two-term CNs in
our study, they became longer combinations, thus needing dependency analy-
sis. For instance, it was necessary to know whether the first two elements were
grouped, as in [protección medioambiental] general (general environmental pro-
tection), or rather the final constituents, as in protección [del medio ambiente
mundial] (protection of the global environment). This difficulty arose when the
new element was placed next to the CN modifier: e.g., general in protección
medioambiental general [general environmental protection], ácida in emisión
ácida atmosférica [acidic air emission] or de generación in potencial de generación
de energía [potential of energy generation]. Knowledge of internal structure was
thus essential because these dependencies often determined the preference for
adjectival or prepositional variants of CNs, as well as meaning access and produc-
tion in another language.

In the case of CNs that were difficult to interpret, we applied the indicators
in Cabezas-García & León-Araúz (2019) by means of CQL queries in our corpus
to disambiguate the CN structure. They propose the following indicators suggest-
ing the dependency of a possible combination inside a CN: (1) the combination
appears as an independent CN in the corpus, (2) the preferred combination is
more frequent than the other possible groupings, (3) the combination does not
allow the insertion of external elements modifying its meaning, (4) the combina-
tion forms other CNs, and (5) the combination has synonyms or antonyms.
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For example, in producción eléctrica trifásica [three-phase electricity gener-
ation], trifásica was found to modify eléctrica, in a structure such as producción
[eléctrica trifásica], because electricidad trifásica [three-phase electricity] had 39
occurrences in our corpus while producción trifásica [three-phase generation]
was not found (indicators 1 and 2).4 This structure was also confirmed in poten-
cial de generación de energía [potential of energy generation], where generación
complemented energía because external elements were found between both
groups, as in potencial elevado/eólico/rentable [de generación de energía] (indica-
tor 3). On the contrary, no elements were found between generación and energía.
Other CNs, such as demanda de electricidad peninsular [demand of electricity
in the (Iberian) Peninsula] had the reverse structure: [demanda de electricidad]
peninsular. This was ascertained after retrieving other CNs formed by demanda
de electricidad and not by electricidad peninsular, such as demanda de electrici-
dad mundial/nacional/europea (indicator 4). Additionally, the structure of other
CNs, such as disponibilidad de agua freática [availability of groundwater], was
disambiguated by means of the retrieval of synonyms of one of the possible com-
binations. In particular, agua freática is also referred to as agua subterránea libre
or agua subterránea no confinada, while no synonyms or antonyms of disponibil-
idad de agua were found, thus suggesting the structure disponibilidad [de agua
freática] (indicator 5).

4.3 Complex nominals as postpositional modifiers

Postpositional modification of other noun phrases by our CNs was also observed,
e.g., reducción de la demanda energética [decrease in energy demand]. There
were three conceptual combinations that showed no evident preference for a spe-
cific CN form when acting as a postpositional modifier (all with percentages of
less than 60%). Only disponibilidad + agua [availability + water] and emisión
+ atmósfera [emission + atmosphere] favored PCN modification. However, the
majority of pairs (7 out of 12) appeared as ACNs when acting as postpositional
modifiers (> 60% of all cases). This indicated a preference for ACNs in the role of
postpositional modifiers. Figure 3 shows the number of occurrences of ACNs and
PCNs as postpositional modifiers in the corpus.

4. When both forms were possible, the most frequent option was selected.
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Figure 3. ACNs and PCNs as postpositional modifiers

4.4 Coordination with other complex nominals

Another co-textual feature of CNs was coordination. Recent work on CN varia-
tion (Daille, 2017) regards CN coordination as variation. For instance, combin-
ing demanda + agua [demand + water] and demanda + electricidad [demand +
electricity] gives rise to coordinated phrases such as demanda hídrica y eléctrica
[water and electricity demand].

Our study established all possible combinatorial scenarios for the coordina-
tion of two ACNs (ACN+ACN), two PCNs (PCN+PCN), and an ACN and PCN
(PCN+ACN). As shown in Table 10, 73 of 114 cases of two-element CN coordi-
nation (including prepositions y and o [and and or]) were formed by PCN+PCN
combinations, whereas only 21 cases resulted from ACN+ACN strategies. Addi-
tionally, we found 20 other cases that were produced by mixed PCN+ACN oper-
ations. This indicates that there was a preference for PCNs when combined with
other CNs, whether another PCN or ACN.
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Table 10. All possible scenarios of CN coordination

Case Sum Explanation Example

I PCN+PCN Same head noun, different
modifiers (only one
preposition).

deterioro de los suelos y el medio ambiente
[soil and environmental degradation]

II PCN+PCN Same head noun, different
modifiers (two
prepositions).

protección de la salud pública y del medio
ambiente [public health and environmental
protection]

III PCN+PCN Different head noun, same
modifier.

oferta y demanda de electricidad [electricity
supply and demand]

IV PCN+PCN Different head noun,
different modifier (or the
same but duplicated).

emisiones a la atmósfera y vertidos al agua
[air and water emissions]

V ACN+ACN Same head noun, different
modifier.

sector eólico y energético [wind and energy
sector]

VI ACN+ACN Different head noun, same
modifier.

CO2 y vapor de agua atmosféricos
[atmospheric CO2 and water vapor]

VII ACN+ACN Different head noun,
different modifier.

desarrollo económico y protección
medioambiental [economic development
and enviromental protection]

VIII PCN+ACN Same head noun, different
modifier.

sector eléctrico y de la energía renovable
[electricity and renewable energy sector]

IX PCN+ACN Different head noun,
different modifier.

crisis energética y deterioro del
medioambiente [energy crisis and
environmental deterioration]

4.5 Sentence length and type

Finally, our analysis of sentence length did not show any preference for ACNs
or PCNs. There was only one case of conceptual combination, deterioro + ambi-
ental, which slightly exceeded a 10-word difference in favor of a CN option. For
this case, sentences containing the PCN, deterioro del ambiente (environmen-
tal deterioration), were longer than those with its ACN counterpart deterioro
ambiental [environmental deterioration]. Conversely, the other pairs analyzed
showed an average difference in sentence length no greater than five words.
We initially thought that longer sentences would be more likely to have ACNs
because of the desire to avoid prepositional clutter, that is to say, long phrases
formed by excessive prepositional postmodification with the same preposition,
e.g., aprovechamiento del viento de la zona de estudio in contrast with
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aprovechamiento eólico de la zona de estudio [use of wind power in the area stud-
ied]. However, this phenomenon could not be confirmed. Nonetheless, it was
observed that ACNs occurred more frequently in titles, footnotes, and other struc-
tures containing no verb. The shorter length of this type of phrases without verb
may have affected the similar length of sentences with PCNs and ACNs, although
this needs to be further explored in future research. Figure 4 shows the number
of occurrences of ACNs and PCNs in non-verbal structures.

Figure 4. CNs in titles, footnotes and similar non-verbal structures

5. Recommendations of use

Our results reflected that ACNs were the prevalent form of conceptual combina-
tion in specialized discourse, which coincided with other research (Maniez, 2014;
Daille, 2017; Gledhill & Pecman, 2018). They are thus the preferred option when
the two first CN constituents are grouped, as well as when the ACN is followed by
a preposition. Additionally, ACNs are frequent postpositional modifiers in prepo-
sitional phrases within other noun clauses. They are also more likely to appear
in titles and footnotes, where conciseness is essential. Our study also found that
PCNs have a greater combinatorial potential in regard to adjectival modification.
Generally, they are the preferred option in combinations with other adjectives,
especially if they appear interpositionally. Likewise, we found that there was a
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preference for PCNs when the final elements of the MWT were grouped, in con-
trast to their adjectival counterparts (which suggested the reverse structure).

All too often, specialized texts are riddled with complex CN structures cod-
ifying conceptual combinations that may seem obscure to readers. Writers can
maximize meaning access to CNs if they combine adjectival and prepositional ele-
ments in a way that reflects the dependency structure of a given combination. In
view of the results of this study, we make the following recommendations for writ-
ers in doubt when faced by the ACN vs. PCN dichotomy:

1. Use a PCN if it requires modification by another adjective and the two final
elements of the CN are grouped, e.g., potencial [de energía eólica] instead of
potencial energético eólico (wind power potencial).

2. Use an ACN if it requires modification by another adjective and the two first
elements of the CN are grouped, e.g., [producción eléctrica] global instead
of producción de electricidad global. However, if opting for a prepositional
option, use interpositional adjectivation, e.g., producción global de electrici-
dad instead of producción de electricidad global (global electricity generation).

3. Use an ACN if it modifies another noun as part of a prepositional phrase, e.g.,
evolución [del CO2 atmosférico] instead of evolución del CO2 de la atmósfera
(evolution of CO2 in the atmosphere).

4. Use an ACN when followed by other prepositional phrases, e.g., [disponibil-
idad hídrica] de la cubierta vegetal instead of disponibilidad de agua de la
cubierta vegetal (water availability of the vegetation cover).

5. Use CNs of the same nature when coordination affects their modifiers, e.g.,
CO2 atmosférico y edáfico or CO2 de la atmósfera y del suelo, but not CO2
atmosférico y del suelo or CO2 de la atmósfera y edáfico (CO2 in the soil and
the atmosphere).

Evidently, these recommendations are based on the analyzed corpus, consisting
of specialized scientific texts on the environment. Thus, they may vary in other
contexts of communication. For this reason, further research should investigate
usage preferences with a view to guiding the production of term variants in differ-
ent contexts of communication.

6. Conclusions

In specialized texts, multi-word terms (MWTs) usually take the form of complex
nominals (CNs). These terms designate a specialized concept by means of dif-
ferent structures, such as the prepositional or adjectival modification of nouns.
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However, discourse factors affecting the preference for one form or another
are largely context-dependent. This is particularly true of Spanish (Moreno-
Fernández, 2003).

In this study, we examined 12 pairs of equivalent ACNs and PCNs, e.g.,
producción eléctrica and producción de electricidad [electricity generation], in a
corpus of Spanish specialized environmental texts. Their co-text as well as the ele-
ments between CN constituents were analyzed to explore the factors determining
the use of these variants. More specifically, we examined the modification of CNs
by other adjectives or prepositional phrases, their coordination with other CNs,
and the length and type of the sentence where they appeared.

Our results showed that, although PCNs and ACNs are apparently inter-
changeable, there are some co-textual features that determine the preference for
a specific variant. In particular, the use of ACNs was favored in the following sit-
uations: (i) when adding an adjective (e.g., global) to an MWT whose two first
elements are grouped, as in [producción eléctrica] global; (ii) when postmodified
by prepositional phrases; (iii) when acting as prepositional modifiers. In contrast,
PCNs were preferred in MWTs with a structure such as disponibilidad [de agua
freática] (where an adjective modified the last MWT constituent), and when there
was an adjective modifying the head noun. Based on this behavior, we provided
some basic CN writing guidelines.

However, MWT variation is a topic that still needs to be further investigated.
In addition to a future extensive study in this line of work, other studies should be
carried out to ascertain the behavior of CN variants in other domains, as well as
in other languages. More concretely, future research will focus on the relationship
between the underlying conceptual propositions in CNs (e.g., in terms of argu-
ment structure) and other phenomena of morphosyntactic variation in MWTs.
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La variación en los términos compuestos: Compuestos nominales
preposicionales y adjetivales en español

Resumen

Los compuestos nominales (CN) son frecuentes en el discurso especializado en todas las len-
guas, ya que se trata de un método productivo de crear términos mediante la combinación de
unidades léxicas existentes. En español, estas combinaciones conceptuales pueden adquirir la
forma de CN preposicionales (CNP) o los CN adjetivales (CNA) equivalentes, p. ej. demanda
de electricidad vs. demanda eléctrica [electricity demand]. Los adjetivos de los CNA, que suelen
proceder de sustantivos, se conocen como ‘adjetivos relacionales’, pues codifican relaciones
semánticas con otros conceptos. Excepto algunos estudios recientes, la investigación se ha cen-
trado en las relaciones semánticas que subyacen en los CN. En el ámbito del procesamiento
del lenguaje natural, varios estudios han abordado la detección automática de los adjetivos
relacionales en lenguas romances y germánicas. Sin embargo, hasta donde alcanza nuestro
conocimiento, no se han realizado estudios discursivos de estos CN encaminados a establecer
recomendaciones de redacción. En este estudio se analiza el cotexto de CNP y CNA equiva-
lentes para identificar factores que guíen el uso de una determinada forma. Utilizamos el cor-
pus EcoLexicon ES, formado por textos especializados en español sobre el medio ambiente,
para extraer 6 adjetivos relacionales y, a continuación, 12 pares de CN equivalentes. Analizamos
su comportamiento en cotexto mediante 20 expresiones en CQP aplicadas en el corpus Eco-
Lexicon ES y un corpus general. Los resultados muestran que el cotexto lingüístico inmediato
determina la preferencia por una determinada estructura. Según estos resultados, proponemos
pautas de redacción para guiar en la producción de CN.

Palabras clave: término compuesto, compuesto nominal, variación denominativa, adjetivo
relacional, contexto, lenguaje especializado
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