Conceptual diversity of linguistic structure: a mixed-methods corpus study

Wiktor Rorot (w.rorot@uw.edu.pl

)1,2

& Joanna Raczaszek-Leonardi!

"Human Interacticity and Language Lab, Faculty of Psychology, University of Warsaw
’Institute of Philosophy and Sociology, Polish Academy of Sciences

Abstract

The goal of this paper is to uncover how conceptualizations
of linguistic structure differ between the practice of research
on language emergence and standard, formalized approaches of
philosophy of language and theoretical linguistics. We analyze
a corpus of 5000 scientific articles within the field of language
emergence. Adopting a mixed-methods approach, we combine
computational analysis—semantic search, topic modelling, and
collocation analysis—with qualitative close reading. Results in-
dicate that researchers in language emergence view linguistic
structure as a complex phenomenon, which cuts across some ex-
isting theoretical distinctions, most importantly between “com-
positional” and “contextual” accounts. These results indicate
the need for a new view of the systematicity of linguistic struc-
ture.

Introduction

One of the key questions in the field of language emergence
concerns the sources and (cognitive and social) mechanisms
underpinning the structure of language. Here, we present the
results of a corpus study on the scope and diversity of concep-
tualizations of linguistic structure.

In our earlier work (Rorot & Raczaszek-Leonardi, 2023),
we pointed out that the domain of language emergence seems
to focus on only selected aspects of language structure. We ar-
gued that the terms used in the domain often have specific, nar-
rowed meaning, contrasting with other domains of research on
language and not giving justice to the multiple sources of lan-
guage structure (Zubek et al., 2024).

For example, we noted that the majority of works target
the productivity and open-endedness of language (e.g., Chom-
sky, 1965/1970; Jackendoff, 1997; Planer & Sterelny, 2021),
i.e., the property of language that allows infinite produc-
tions from a finite set of constituent elements (e.g., Collier
et al., 2014; Engesser & Townsend, 2019). This property is
commonly conceptualized as compositionality (see Gontier et
al., 2024) and defined as the ability of discrete, meaningful
elements—morphemes, words—to form larger constituents—
words, sentences—with meaning derived from that of the el-
ements:

The meaning of a compound expression is a function of
the meanings of its parts and of the way they are syntac-
tically combined. (Partee, 2004, p.152)

In our prior analyses of the theoretical literature we noted
that this focus is often further narrowed: while linguistics and

philosophy of language have focused on viewing composition-
ality on the “level of meaning”, in the study of language emer-
gence the use of the term targets the “level of form”. The
meaning of the constituents and compound expressions is as-
sumed to be stable, or bracketed, and the focus is placed on
the complexity of the structures that emerge in communica-
tion (Rorot & Raczaszek-Leonardi, 2023) at the cost of the
work on the emergence of meaning of compound expressions.
Due to this focus and limitations, the aspect of the flexibil-
ity of meaning within linguistic structure has not been treated
with an equal attention. This concerns both the principle of
contextuality, as formulated by Frege (1960, p. xxii):

[N]ever ask for the meaning of a word in isolation, but
only in the context of a proposition.

and other, more extreme, cases of flexibility of meaning
exemplified by holism (Pelletier, 2012), where meanings can
only be attributed to complete utterances (Arbib, 2012; Smith
& Kirby, 2012) and where knowing the standard meaning of
the elements will not be helpful in deriving the meaning of an
expression (e.g., as in the idiom “to kick the bucket”).

Such aspects of linguistic structure thus largely fall out of
the purview of the work on language emergence, even though
the non-compositional—holistic or contextually dependent—
structures are numerous and have a central role in meaning
generation. The most common examples are idioms and ir-
regular verbs, but any construction which is “non-trivially”
compositional (Steinert-Threlkeld, 2020) manifests this prop-
erty. Arguably, this is the case for deriving semantics of al-
most any compound expression: consider what “red” means
in “red apple” compared to “red brick”.

These considerations led some researchers to formulate an
anti-realist, instrumentalist view of compositionality as a su-
perficial property, a “theory-internal [construct] of formally-
inclined branches of the philosophy of language” (Steffensen
& Harvey, 2018, p. 12) which should be abandoned as an ex-
planatory target. To an extent, we agree with those criticisms
(see Rorot & Raczaszek-Leonardi, 2023). In this context, we
propose to view formal principles of compositionality, con-
textuality, and holism as idealizations of co-existing “forces”
which help explain the generation of meaning within complex
communication systems. Effectively, we put the systematicity
of language as the proper explanatory target for understanding
the consistency and predictability of complex expressions in
natural language.



However, both Steffensen and Harvey (2018) and Rorot and
Raczaszek-Leonardi (2023) based their arguments on the re-
view and close reading of primarily theoretical literature. In
the current paper, we set out to confirm our claims by novel
methods of text analysis and expand the scope by including
literature on modelling and empirical studies in the domain.
To realize these aims, we conducted a computational analy-
sis of a corpus of approximately 5000 full text articles related
to language emergence research and supplemented it by close
reading of relevant samples from the corpus, identified with
quantitative methods.

Based on the above arguments, we hypothesized that
“compositionality” will be a central conceptualization of
linguistic structure in debates on language emergence,
while the alternatives—in particular, “contextuality” and
“holism”—would be mentioned sparsely and in separation
from compositionality. Results indicate that compositional-
ity plays a significantly less central role than hypothesized,
and that compositional and contextual properties of meaning
are often considered in tandem. The quantitative methods al-
lowed us to explore the conceptual map of linguistic structure
in greater detail, recognizing different areas the various con-
ceptualizations of structure address. We conclude that the ex-
isting theoretical accounts trail behind the actual conceptual
practice in language emergence research, and we point to the
directions in which they can be advantageously developed.

Methods

The methodology of the study follows the approach of digi-
tal philosophy of science (see Lean et al., 2023; Mitkowski
& Nowakowski, 2025; Pence, 2022, 2025; Pence & Ramsey,
2018; Rorot, 2025). Drawing on tools advanced in digital
humanities and computational linguistics, proponents of this
approach construct mixed-methods or multi-level method-
ologies (e.g., Murdock et al., 2017; Rorot, 2025; Rorot &
Mitkowski, 2024), which connect large scale quantitative
analysis of corpora of scientific texts with qualitative close
reading using standard philosophical methodologies. The re-
search design is summarized in Figure 1, each step is detailed
below.

We use the Semantic Scholar Open Research Corpus
(S20RC, version from August 8, 2024, see Kinney et al., 2025;
Lo et al., 2020) which features over 12 million full-text, open
access articles and is currently the largest openly available cor-
pus of academic papers. Additionally, the corpus provides
pretrained vector embeddings (using the SPECTERv2 LLM,
Cohan et al., 2020) for full texts of the articles (Singh et al.,
2023, we will refer to this dataset as SPECTER Embeddings).

Step 1. Subcorpus selection and preparation To select a
corpus of papers related to language emergence we identified a
subset of 5000 articles using semantic search based on a seed
list (we will refer to it as the COMPS5000 subcorpus). The
seeed list consisted of 200 papers that we judged to belong to
the field of language emergence, broadly construed. The con-
struction of this seed list was based on the expert knowledge
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Figure 1: Flowchart summarizing the research design. Indi-
vidual steps are discussed in detail in the main text.

of the Authors, drawing on papers that were relevant in our
previous research and teaching, and expanded with keyword
search on Google Scholar. This list was reduced to 126 arti-
cles available in the SPECTER Embeddings dataset.! Using
full-text embeddings, for each seed article we selected 10,000
articles from S20RC (ranked by cosine distance). This resulted
in a total of 211,649 unique articles (due to overlap between
the results of individual queries). We used Reciprocal Rank
Fusion algorithm (henceforth RRF, Cormack et al., 2009),
which combines multiple ranked lists into a unified ranking
by summing inverse ranks (shifted by a constant value) across
the lists. We selected 5,000 articles which ranked best across
all queries (among these, 321 were not English language and
were excluded from further analysis, as the model used is not
validated for multilingual datasets).

The articles were automatically segmented into sentences
(with the spaCy Python package) and split into paragraphs
(using annotations from S20RC where available, with an ar-
bitrary fallback of 10 sentence-long chunks). A total of
1,166,815 sentences and 289,208 paragraphs were identified.

!The online supplementary materials available at: https://doi.or
g/10.17605/0SF.IO/TFW5D include the full list of seed articles,
subcorpus metadata, detailed results and (interactive) visualizations
of all analysis reported in the article. The code used for the analyses
and visualizations conducted for the study is available on GitHub:
https://github.com/wikror/digital-philsci-tools (accessed on May 4,
2026).
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For each paragraph and for each sentence, a vector represen-
tation was calculated using the SPECTERv2 LLM.
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Figure 2: A 2D view on the 3D UMAP visualization of article
embeddings from the SPECTER Embeddings dataset. Red
diamonds indicate the papers from the seed list. Documents
from the subcorpus are marked according to the RRF value
(see the scale). Grey points indicate a pseudo-random sample
of 5,000 articles from the whole dataset. The distribution of
articles selected parallels the distribution of the seed list.

Step 2. Semantic search Using a vector database, we have
queried the sentence- and paragraph-level vector embeddings
of the subcorpus using queries based on theoretical definitions
of structural concepts (see next section). For each query, the
search produced 1,000 results (arbitrarily selected parameter).
Results shorter than 16 characters were omitted to limit the
appearance of short headers and similar fragments containing
2-3 words. Using RRF, 1,000 sentences and 1,000 paragraphs
which ranked best across all queries were selected for further
analysis.

Step 3a. Topic modelling of the subcorpus To establish
how significant are discussions of linguistic structure within
the corpus, we conducted topic modelling of a subsample of
the corpus. We used full text of articles which achieved an
arbitrary threshold RRF score > 0.1, calculating topic mod-
els at both sentence and paragraph granularity. This reduced
the subcorpus to 642 highest ranking articles, with 60 ex-
cluded as non-English. Summarily, these articles contained
171,351 sentences and 39,835 paragraphs (we will call this
corpus COMP642).

We used the BERTopic algorithm (Grootendorst, 2022),
which relies on vector embeddings, in our case SPECTERv2
embeddings calculated in Step 1. Subcorpus selection and
preparation. BERTopic uses dimensionality reduction and
clustering algorithms in an unsupervised procedure which
identifies semantic clusters in the dataset which are treated as
“topics”. For each such topic, BERTopic constructs a repre-

sentation from most characteristic words (using a version of
term frequency—inverse document frequency algorithm, see
Spirck Jones, 1972) or vector embeddings (using the Key-
BERT algorithm, see Grootendorst, 2020). The number of
topics is selected by the algorithm, but the topics can be
merged based on similarity of the vector embeddings of rep-
resentations.

Step 3b. Topic modelling of semantic search results To
highlight large-scale patterns in the results of semantic search
produced in Step 2. Semantic search we conducted topic
modelling of both sentence- and paragraph-level results. The
methodology of the topic modelling is analogous to the anal-
ysis conducted in Step 3a. Topic modelling of the subcorpus.

Step 4. Word Sketch Fine-grained semantic structure of
relevant terms (e.g., “compositionality”, “contextuality”) is
explored through the Word Sketch algorithm (Kilgarriff et al.,
2014). Word Sketch uses lemmatized representation of the
corpus with syntactic tags which allows for an analysis of
collocations of target words, retaining the syntactic structure
(e.g., separating modifiers or verbs for which the target is a
subject or an object). The Word Sketch algorithm produced
lists of top 20 collocates (using a logDice statistic to establish
typicality of co-occurrence, see Rychly, 2008) from different
syntactic categories.

Step 5. Conceptual analysis and close reading The quan-
titative data produced in the course of computational analy-
sis, as well as the sentences and paragraphs selected in the
semantic search, are submitted to close reading and concep-
tual analysis. This step follows the standard methods of phi-
losophy of science (e.g., see Braddon-Mitchell & Nola, 2009)
and conceptual engineering (Cappelen, 2018; cf. Rorot and
Mitkowski, 2024; Rorot, 2025). There are important lim-
itations to the evidence provided by computational analysis
(see Pence, 2025) which these qualitative, interpretative pro-
cedures can overcome.

Results

Semantic search results (Step 2) We start from the analy-
sis of semantic search results. The queries used included sen-
tences such as (see the online supplement for a full list):

1. The meaning of an expression is a function of its parts and
of their syntactical structure (compositionality query)

2. The meaning of an expression is a result of the context in
which it is used (contextuality query)

3. Meaning can only be attributed to complete utterances
(holism query)

We focus on paragraph-level results since they provide
greater interpretability (compared to sentence-level results).
Consider the following example (all analyses reported use the
full results):

The meanings of linguistic expressions are grounded nei-
ther in the world, nor in an internal idea of the world, but



in the linguistic corpus as a whole. The holistic role of
language implies that the meanings of individual linguis-
tic expressions are grounded in multiple relations with
respect to other linguistic expressions and their combi-
nations. [...] Thus, the meaning of an expression is not
something essential that lies behind the expression or to
which the expression refers. [...] If an expression is to
represent something, then it represents its place in the
complexity of relations to all other expressions. (corpus
ID: 264490710, paragraph number: 49, rank: 9)

As expected, compositionality is acknowledged as a princi-
ple guiding the interaction of syntactic and semantic proper-
ties. For instance one sentence reads: “[Proponents of mini-
malism and contextualism] both acknowledge the importance
of lexical meaning, syntactic structures (the semantic glue
that combines lexical constituents), and the role of context in
adding levels of meaning.” (229170128, par. 53; emphasis
added). Nevertheless, as in this example, it is often accompa-
nied by reference to contextual or (more rarely) holistic prop-
erties of language. As this is a common pattern across many
paragraphs, this suggests a less central role of “composition-
ality” than initially hypothesized.

One significant recurring aspect in the results is reference
to the debate on the origins or the primary function of lan-
guage: either as a medium of thought (e.g., Fodor, 1975; Sel-
lars, 1974) or a communicative tool (e.g., Deacon, 1998; Fe-
dorenko et al., 2024). We will return to this point in the dis-
cussion, see Linguistic and cognitive structures.

Full subcorpus topic models (step 3a) The paragraph-
level topic model for COMP642 allows for placing concepts
of linguistic structure on the broader map of the debates in
language emergence. BERTopic automatically created a fine-
grained model with 156 (including outliers) topics. Several
topics referenced “structure”, and two specifically center con-
ceptualizations of structure (in this case, “‘compositionality”):

* topic 140 (139 paragraphs), represented by “syntactic
prose”, “idioms”, “sentences”’; discusses studies compar-
ing the neurological underpinnings of sentence structure
processing, and its relation to meaning;

* topic 145 (112 paragraphs), represented by “composition-
ality”, “iterated”, “generation”; uses the “iterated learning”
paradigm to model the emergence of compositional struc-

ture.

The remaining topics that mention structure highlight the
different experimental and modeling paradigms used to inves-
tigate structure: for instance, different forms of priming (top-
ics 80, 82), graph models (topics 143, 148) or information-
theoretic measures (topic 110).

Semantic search results topic models (step 3b) Crucial in-
sights are provided by the topic models for the semantic search
results. At both sentence- and paragraph-level, BERTopic au-
tomatically chose small models with 5 and 3 topics respec-
tively. These model sizes were robust across a range of hy-

perparameters tested. This is likely due to the small size of
semantic search results, but also indicates their semantic co-
herence. The topics (with KeyBERT representations) at the
sentence level are the following:

1. MEANING (meaning, linguistic meaning, lexicon, inter-
pretation, semantic)

2. LINGUISTIC THEORY (linguistics, linguistic theory,
theoretical linguistics, linguistic forms, different linguistic)

3. LANGUAGE (language user, natural language, composi-
tional language, syntax language, formal linguistics)

4. SYNTAX (syntactic structure, syntactic semantic, phrase
structure, lexical item, semantic)

5. SENTENCE (utterance, consider sentence, meaning utter-
ance, utterance level, linguistic)

At the paragraph level, the topics are following:

1. LANGUAGE (language change, linguistics, human lan-
guage, lexical, grammar)

2. SENTENCE (syntactic, lexical, parsing, semantic, gram-
mar)

3. MEANING (linguistic expressions, linguistic, linguistic
reality, meanings, linguistics)

The topics are relatively abstract and indicate that the dis-
cussion of linguistic structure is related to key areas of re-
search within the field of language emergence. Indeed, they
underpin the debates on foundational questions regarding lan-
guage in the analyzed corpus.

The review of representative documents (see online supple-
mentary materials) assigned to the different topics shows that
the structuring principles outlined in the introduction are com-
monly used. These principles are often mentioned together.
In that context an important research question is how the dif-
ferent structural properties interact and whether they can be
disentangled. For instance, references to “syntactic informa-
tion” indicate that the information provided by syntax can be
isolated, while some other examples point to the unique posi-
tion of one of the structural properties (e.g., see the paragraph
above in Semantic search results (Step 2)).

UMAP 2D - Document Clustering (1000 docs, 3 topics)

Figure 3: A 2D UMAP visualization of paragraph-level se-
mantic search results. Colours indicate topics ascribed to in-
dividual documents by BERTopic. The topic numbered “-1”
collects the outliers.



Word Sketch collocations (step 4) Word Sketch found rel-
evant collocations only for “compositionality”. This suggests
that “contextuality” and “holism” appear too infrequently to
identify any consistent collocation patterns. For adjectives,
a similar number of collocations was found for “contextual”
and “compositional”, while “holistic” or “holophrastic” had
only a few consistent collocates (“moderately holistic”, holis-
tic “property”, “role”, or “approach”, and only “holophrastic
construction”).

For “compositionality” theoretically interesting results in-
clude its relation to “productivity” (its modifier in both noun
and adjective forms), and its links to “idiomaticity” or “con-
text” (an “and/or” relation according to Word Sketch). This
indicates the previously signalled tendency towards a more
complex view on language structure, where compositionality
does not exclude other structural properties. The collocates
for “compositional” are more informative, as it is used as a
modifier for words such as “truth”, “referent”, “prosody”, “se-
mantics”, “behavior”, “mechanism”, “structure”, “pattern”,
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textual”, on the other hand, modifies “assumption”, “informa-
tion”, “meaning”, “category”, or “property”’, while itself be-
ing characteristically modified by “inherently”. This largely
tracks the expected behavior of these terms.

Interestingly, the collocates of “structure” refer to several
levels or domains: from “syntactic” or “sentence” structure,
through “logical” or “symbolic” to “conceptual”, “semantic”,
or “information”. In verb form, “to structure” is considered
with objects such as “cognition”, “language”, and “meaning”,
as well as with the subject “mind”. This relation—of either
“mind structuring language” or “language structuring cogni-
tion”—highlights that the discussion of structure often takes
into account the function of language, as we’ve already noted
in the qualitative survey of the semantic search results, see
Semantic search results (Step 2).

Discussion

Explanation and description Building on existing reviews
of theoretical literature on linguistic structure (in particular
Rorot & Raczaszek-Leonardi, 2023; Steffensen & Harvey,
2018), we initially assumed that “compositionality” will act as
a central conceptualization of linguistic structure. Our mixed-
methods study of the broader field of language emergence, in-
cluding empirical and modeling papers, does not immediately
support this conclusion.

The semantic search (step 2) of the most relevant references
to linguistic structure and the close reading of selected frag-
ments (step 5) reveals that the notion of “compositionality” is
frequently analyzed together with notions of “contextuality”
or “holism” and highlights the theoretical connection between
the function of language and its structure. While the analysis
of the full subcorpus (step 3a) indicates that explicit problema-
tization of linguistic structure is not a central topic for the field,
it shows that the discussion of structure recurs at different lev-
els of linguistic phenomena. The detailed topic model of se-

mantic search results (step 3b) links discussions of structure
to key problem areas in language research. In these contexts,
researchers deal simultaneously with multiple aspects of lin-
guistic structure, showing their entanglement. This final point
is further confirmed by Word Sketch collocations (step 4).

These results point to a complex theoretical landscape un-
derpinning research on language emergence, in line with what
we suggested previously on theoretical grounds (Rorot &
Raczaszek-Leonardi, 2023). The adopted methodology al-
lows for identifying main lines of existing and required work.

Compositional, contextual, and holistic properties of lan-
guage are important explanatory targets, commonly regarded
as mutually interdependent. At the “level of form” (Rorot &
Raczaszek-Leonardi, 2023), as indicated by topic models and
collocations, the properties refer to word order relationships
as well as to morphology, or more generally to an abstracted,
logical structure of complex linguistic expressions. Most of
the results clearly refer to only one of those levels: either to
“form” or to “meaning”, and those that mention both seem to
commonly assume that they are at least partially independent.
This connects to the broader debate on the relation of syntax,
semantics, and pragmatics.

Within each of these levels, mentions of at least one of the
three principles (compositionality, contextuality, holism) al-
most inevitably require a reference to another, as a way to
highlight the limits of any one of those conceptualizations.
As the results indicate, it is impossible to capture language
in neither fully compositional nor fully contextual or holistic
terms. This impacts more “practical” aspects, such as discus-
sions of polysemy or semantic ambiguity, e.g., in the case of
pronouns (visible in results of semantic search).

At the same time, compositionality clearly has an epistem-
ically privileged position. It is directly associated with the
framework of generative grammar, and can be modelled and
simulated with iterated learning paradigms, graph or network
models, as well as studied with neuroscientific approaches
(drawing on the topics identified in the COMP642 subcor-
pus, see Full subcorpus topic models (step 3a)). Importantly,
generative grammar and iterated learning paradigm are moti-
vated by opposed theoretical positions, hence the fact that they
share the formal apparatus of “compositionality” indicates
the robustness of that apparatus. Analogous robust research
toolbox is still lacking for contextual or holistic accounts of
language—at least in our dataset. Resultingly, these concepts
are not considered as explanatorily powerful as “composition-
ality”.

Linguistic and cognitive structures As we already noted
in the discussion of the results of semantic search, the rela-
tion between cognitive and linguistic structure is a recurring
consideration in the analyzed dataset. An analogous relation
between linguistic and cognitive structure seems to be a com-
mon practical assumption in the study of emergence of com-
positional languages. For instance, in the iterated learning
paradigm (Kirby et al., 2008) it is assumed that the inputs the
model receives have a compositional structure (see also An-



dreas, 2019; Korbak et al., 2020)

However, this is a strong assumption in the context of bio-
logical systems and their relation to the environment, which
are likely to be structured in complex, nonlinear fashion. The
assumption that cognitive processes impose a compositional
structure onto percepts, with its “atomic” view on word mean-
ings, requires a substantivist view on the object of perception,
reified by the classical concept of stimulus as physical ener-
gies. Gibson (1960), drawing on Stevens (1951, p. 32), sug-
gested characterizing psychological stimuli instead in terms
of “all the transformations of the environment, both external
and internal, that leave the response invariant.” This ecolog-
ical viewpoint escapes the requirements of compositionality
(see Rorot & Raczaszek-Leonardi, 2023): the individual “ob-
jects” and their “properties” are entangled bundles of (rela-
tional) features which interact in complex, nonlinear fashion.
Simply, nothing “composed” is given in perception.

Instead, such ecological views often underscore the role of
context in perception, and ecological psychology in particular
highlights the direct availability of information in the envi-
ronment (Gibson, 1986). This translates into a possible ex-
planation of contextuality in language processing: cognitive
processes geared towards picking out ecological information
might be reused for processing information in linguistic be-
haviors. Considering there’s a growing number of models
which aim to describe mechanism capable of handling ecolog-
ical information in perception (Falandays et al., 2021, 2023;
Raja, 2018, 2019, 2021, 2024), this is a promising avenue for
future research, as these models can be (and in some cases,
have been) adapted to the study of linguistic capacities.

In the described theoretical landscape, the affinity between
linguistic and cognitive structures is not a decisive argument
in favor of either compositionality or contextuality, as both
aspects of structure relate to existing models of cognition.

Diversity of structure What the results clearly indicate is
that there are multiple different kinds of conceptual diversity
intersecting in the considerations of linguistic structure. All
our corpus analyses indicate that the notion of composition-
ality extends across multiple levels of linguistic behavior, im-
pacting syntax, semantics, and likely pragmatics, but also be-
yond, playing an important role in neural network research
(e.g., Hupkes et al., 2020). However, across these different
levels, the references to compositionality appear to be target-
ing the same (kind of) phenomena. Instead, the analyses of
contextuality exhibit a more explicit diversity.> In this case,
the notion of context is considered largely separately on the
level of syntax, semantics, or pragmatics (e.g., Sowa, 1995).
Griffiths (2015) distinguishes diversity in terms of the
range of concepts and theoretical frameworks available to re-

2For instance, drawing on Word Sketch results, “contextual in-
formation” refers to information available in the environment, and
“contextual property” to the fact that properties are significant only
in a given situation. In the first case context is reified into “environ-
ment”, whereas in the second instance it is considered in counterfac-
tual terms.

searchers for characterizing phenomena of interest (external
diversity), and the co-existence of multiple different defini-
tions of key notions (internal diversity). The former seems to
characterize how compositionality is approached, as despite
the disciplinary differences, there seems to be an agreement
among the researchers regarding its characterization as an ex-
planatory target. The latter, in turn, seems to apply to how
contextuality is considered, as the variety of different contexts
refers to distinct phenomena.

Both types of diversity have been variously considered ei-
ther as a roadblock for the progress of science, or its condition
of possibility (e.g., Griffiths, 2015). In perspectival views on
scientific realism it is commonly accepted that the robustness
of properties targeted in scientific research, i.e., the conver-
gence of various independent methods, is a marker of their
reality (e.g., Massimi, 2022; Mitchell, 2002; Wimsatt, 2007).
This form of integrative pluralism seems well-suited to ex-
plain the epistemic value assigned to compositionality in the
study of linguistic structure. The various methodologies and
contexts in which compositionality is approached converge on
the same phenomenon, providing a multilayered understand-
ing of that explanatory target. Instead, the current lack of
unity in the study of contextuality, exemplified by the vari-
ety of “contexts”, prevents a meaningful exchange of results
across the different perspectives.

Summary

In this paper we attempted to scrutinize the conceptual land-
scape of language emergence studies to explore how re-
searchers conceive of linguistic structure and what are the
practices of the use of key terms describing it. To this end,
we employed quantitative analyses to help us trace the diver-
sity, epistemic roles, and identify possible gaps in concepts
used. Compared to standard theoretical review of literature,
such a large-scale corpus study based on quantitative meth-
ods extends the available evidential horizon, allowing for the
exploration of a greater variety of examples. When paired
with close readings of computationally selected examples, the
mixed-methods approach adopted here identifies a preference
towards using multiple different conceptualizations of struc-
ture in literature on language emergence. While this diver-
sity is clearly necessary to capture full complexity of lan-
guage structure, the lack of an overarching theoretical treat-
ment which explicitly considers the intertwinement of com-
positional, contextual, and holistic properties hinders the un-
derstanding of how language structure emerges. It also im-
pedes the synthesis of language emergence work, in which all
the above concepts do appear, although with differing roles
and significance. These results motivate the direction of the
future theoretical projects directed at understanding linguistic
structure in its many aspects and levels.
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