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Abstract
Metaphor, a figure of speech and a cognitive device, offers a powerful way to explain one conceptual domain in
terms of another. Particularly successful metaphorical mappings conventionalize through frequent use and lose
their creative quality. They become sense extensions of polysemous words. Our dataset project captures such
metaphors with ten regular polysemy patterns that manifest repetitively in the meaning structures of English words.
Regular metaphor, unlike its counterpart regular metonymy, has not previously received a dedicated dataset, and we
intend to close this gap. The dataset under construction features naturalistic sentences extracted from a general
language corpus and is manually annotated with sense labels for metaphorically extended polysemes. Its intended
use is to support linguistic, cognitive and computational investigations into patterns of meaning in polysemy, while
accounting for its complexity, regularity, continuity and heterogeneity. We see neural language models as an excellent
experimental ground for such research because they are able to show both distributional (continuous) and symbolic
(discrete) behavior in language processing and representation. In this paper, we reflect on how these systems tally.
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1. Introduction

Metaphor is a figure of speech that involves map-
pings between two conceptual domains based on
analogy or similarity between the source domain
and the target domain (Lakoff and Johnson, 1980).
Through frequent use and entrenchment (Grady
et al., 1999; Langacker, 2017), metaphors con-
ventionalize, thus moving away from the creative
pole of the continuum (Cardillo et al., 2012). Some
metaphors also lose their perceived figurative qual-
ity in this process and are processed similarly to
literal expressions (Cardillo et al., 2010, 2017; Lai
et al., 2009). These shifts are what contributes to a
conventionalized, entrenched metaphor becoming
a sense extension of a polysemous word (Egg and
Kordoni, 2022; Reijnierse et al., 2018; Steen et al.,
2010b). Some metaphoric mappings are so salient
that they repeat themselves over and over across
lexical units of a semantic domain, thus forming
regular polysemy patterns (Lombard et al., 2023,
2024; Srinivasan and Rabagliati, 2015).

Metaphor and polysemy present a double chal-
lenge for natural language processing: polysemy,
a language phenomenon that implies multiplicity of
word’s senses, causes ambiguity (Haber and Poe-
sio, 2024), whereas metaphor, describing one con-
cept in terms of another, requires semantic cross-
domain integration (Momen et al., 2026). Both phe-
nomena increase processing difficulties for humans
and machines and both are ubiquitous: most lexical
words show varying degrees of polysemy (Durkin
and Manning, 1989; Haber and Poesio, 2024; Zipf,
1945), and metaphors are pervasive even in scien-

tific and formal domains (Steen et al., 2010a).

This work-in-progress contribution presents a
novel dataset that aims to capture the regulariza-
tion of metaphor with 10 polysemy patterns of En-
glish. Its intended use is to support linguistic and
cognitive analyses of regular metaphor and poly-
semy using computational linguistic methods. In
particular, we envisage experimentation with neu-
ral language models (LMs) including distributional
semantic modeling, contextualized representation
analysis, clustering, sense induction methods and
other types of exploration and probing.

Polysemy and figurativeness cover phenomena
that evade attempts to represent them in exclusively
discreet or exclusively continuous ways. Recent
work on polysemy shows how lexical meaning is
continuous in sense individuation, sense related-
ness, productivity and regularity of polysemy pat-
terns. At the same time, grouping these continuous
phenomena into symbolic, discrete-like categories
can serve as a meaningful generalization when
observing human language processing and build-
ing theories of language (Boleda, 2025; Futrell and
Mahowald, 2025; Li, 2024; Trott and Bergen, 2023).

In this light, neural language models can serve
as a suitable tool to approach such heterogeneous,
fluid language phenomena. They can flexibly offer
both symbolic and distributed (continuous) repre-
sentations, as argued in recent position papers
by Boleda (2025), Futrell and Mahowald (2025),
and Grindrod (2024) and demonstrated specifically
on polysemy material by Li and Armstrong (2024)
and Li and Joanisse (2021). Research into linguis-
tic capabilities of LMs shows that they are able to
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sufficiently encode relevant linguistics information
(Gari Soler and Apidianaki, 2021; Li and Joanisse,
2021; Wiedemann et al., 2019). The architectural
design and the emergent linguistic capabilities of
LMs make them a suitable experimental ground to
study language in its complexity and heterogene-
ity. Our rich and systematic language resource
provides the means to do so.

2. Background and Related Work

Applying the framework of regular polysemy to
metaphor is not supported by many linguistic ap-
proaches to polysemy. The term was first intro-
duced and defined by Apresjan (1974, p. 16): “Pol-
ysemy of the word A with the meanings a; and g;
is called regular if [...] there exists at least one
other word B with the meanings b; and b;, which
are semantically distinguished from each other in
exactly the same way as a; and a; [...]". Apresjan
(1974) underlines that the typical sense extension
device for this polysemy type is metonymy, while
metaphorization is a source of irregular senses. Un-
like metaphor that maps two disjuncted domains,
metonymy operates on domain contiguity. The stud-
ies that cite and build upon Apresjan’s work (1974)
adopt this idea. Pustejovsky’s Generative Lexicon
tradition (Pustejovsky, 1991) and computational lin-
guistic work relying on it exclude metaphor from
regular polysemy investigation as well.

In contrast, a number of works in lexicography
(Nimb and Pedersen, 2000; Polguére, 2018, 2022),
lexicology (Berri, 2020), cognitive and psycholin-
guistics (Lombard et al., 2023, 2024; Srinivasan
and Rabagliati, 2015), and intersecting computa-
tional domains (Barque and Chaumartin, 2009;
Freihat et al., 2013; Peters and Peters, 2000)
treat patterns of metaphor as regular, on par with
metonymies. In particular, the psycholinguistic stud-
ies of Lombard et al. (2023) and Lombard et al.
(2024) develop metrics of polysemy pattern regular-
ity based on data from Wordnet (for English) and
expert lexicological expertise (for French) show-
ing that patterns of metaphor can be as regular as
those of metonymy, with varying regularity degrees.

The concept of regular polysemy is important
in the ongoing discussion on meaning represen-
tation in the human mind. Recently, hybrid ap-
proaches dominate, combining the sense enumer-
ation approach and one meaning representation
(see Haber and Poesio, 2024 for an overview). Li
(2024) develops a symbolic-continuous polysemy
theory based on previous experiments with neu-
ral language models (Li and Armstrong, 2024; Li
and Joanisse, 2021), where regular polysemy pat-
terns create entrenched meaning modulations that
are continuous in sense individuation but allow
grouping into emerging discrete-like sense clus-
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ters. Psycholinguistic evidence delivers similar ac-
counts (Haber and Poesio, 2020; Rabagliati and
Snedeker, 2013). Involving regular metaphors into
the experimentation of this kind could give us a
more complete picture of how patterns of meaning
form. Unfortunately, the exclusion of metaphor from
regular polysemy theories, and consequently from
NLP experimentation that adopts these theories (if
any at all), is partly a reason for the absence of
a sizable corpus that could help to systematically
compare two of the most important regular sense
extension devices (metonymy and metaphor) on a
scale. The present work contributes to the field by
developing such a resource.

3. Dataset Design and Methodology

Scope. We treat conventional metaphor mappings
that form patterns across the vocabulary, as per
the above definition of regular polysemy (Apresjan,
1974). Conventionalized metaphors usually appear
as senses of polysemous words in the dictionaries
(Egg and Kordoni, 2022; Reijnierse et al., 2018;
Steen et al., 2010a). If we can observe the same
mappings in the sense structures in a series of
words, we can consider it a regular pattern.
Source of patterns, words and senses. We
borrow metaphorical patterns and their lexical real-
izations from previous research in regular polysemy,
in particular Lombard et al. (2024). The authors ex-
amine the distribution of 15 polysemy patterns in the
English lexicon by extracting lexical material from
WordNet (Fellbaum, 1998; Miller, 1995), manually
validating it and applying quantitative measures
to assess the degree of regularity of the patterns.
These measures are based on the number of words
that fit the pattern, the number of words that could
potentially do so and the frequency of target words
in a corpus. From 15 patterns, we discarded those
that were extremely irregular and would not warrant
sufficient material for experimentation (less than 10
words identified as fitting the pattern), as well as
those that involve highly specialized, terminologi-
cal senses usually unknown to general language
users. The remaining 10 patterns still fall under
a wide range of regularity degrees, with some of
them approached previously in psycholinguistics
(Srinivasan and Rabagliati, 2015) and computa-
tional lexicology (Barque and Chaumartin, 2009).
The patterns covered at the current stage of the
project are ANIMAL CRY - COMMUNICATION and NATU-
RAL PHENOMENON - WAY OF OCCURRING. We exam-
ine both noun and verb realizations when possible.
The sense mappings covered by these patterns
are exemplified in Table 1 for words roar and del-
uge.! Dictionaries are used to verify that sense
descriptions of selected words exhibit the intended

"The complete inventory of words and senses under



Pattern Word PosS Literal Metaphoric
ANIMAL CRY - COMMUNICATION roar V  (of alion or other (of a person or crowd) utter a loud, deep,
large wild animal) prolonged sound, typically from anger,
utter a full, deep, pain, or excitement; utter or express in a
prolonged cry loud tone; (of a crowd) encourage
(someone) to do something by loud
shouts or cheering; laugh loudly
ANIMAL CRY - COMMUNICATION roar N afull, deep, a loud, deep sound uttered by a person
prolonged cry uttered  or crowd, generally as an expression of
by a lion or other pain, anger, or approval; a loud outburst
large wild animal of laughter
NATURAL PHENOMENON - WAY deluge V  overwhelm with a to overwhelm with a large number or
OF OCCURRING flood amount
NATURAL PHENOMENON - WAY deluge N asevere flood; a a great quantity of something arriving at

OF OCCURRING

heavy fall of rain

the same time

Table 1: Sample of sense inventory. The table presents senses (Literal and Metaphoric) covered by two
exemplified Patterns realized by words roar and deluge. Sense descriptions derived from OED.

Pattern Word PoSS. Sentence
ANIMAL CRY - COMMUNICATION roar V L Thelion has roared: who will not fear?
ANIMAL CRY - COMMUNICATION roar V' M He roared a great shout of laughter.

ANIMAL CRY - COMMUNICATION roar N L

We ate in the London Zoo and our meals were made

interesting by the chatter of monkeys and the roar of lions in
the background.

ANIMAL CRY - COMMUNICATION roar N M Against the roar of rage he waved for silence.

ANIMAL CRY - COMMUNICATION bleat V L The sheep were pushing into the fold, stumbling and bleating.

ANIMAL CRY - COMMUNICATION bleat V M He bleats that his critics are talking the country down

ANIMAL CRY - COMMUNICATION bleat N L The only sounds to be heard were the sheep’s teeth tearing
grass and their low, rumbling bleats.

ANIMAL CRY - COMMUNICATION bleat N M They're trying to buy me off in hopes I'll bow to their idiotic new
arrangements without a bleat.

NATURAL PHENOMENON - WAY torrent N L  This produced a torrent of words but little effective action.

OF OCCURRING

NATURAL PHENOMENON - WAY torrent N M

OF OCCURRING

A quiet river on a summer’s day may be a raging torrent in
February.

NATURAL PHENOMENON - WAY deluge V L The lake of liquid peat had burst through into the workings
OF OCCURRING beneath it and was deluging into the colliery.

NATURAL PHENOMENON - WAY deluge VM Awards were deluged on him, as were titles, praise and
OF OCCURRING eulogies in the national press.

NATURAL PHENOMENON - WAY deluge N L One deluge won't end the drought.

OF OCCURRING

NATURAL PHENOMENON - WAY deluge N M Afterwards viewers sent a deluge of complaints about how

OF OCCURRING

boring the show was and asking them never to return to the

Hacienda.

Table 2: Dataset sample. Column Pattern contains the names of regular poylysemy patterns; Word
contains the words instantiating the pattern; PoS marks either a verb (V) or a noun (N); S. (sense) labels
literal (L) and metaphorical (M) senses; Sentence contains extracted sentences.

metahporical pattern (Oxford English Dictionary —
OED and American Heritage Dictionary — AHD)?.
Reimann and Scheffler (2024) experimentally show
that using sense descriptions from dictionaries is
more reliable than human scoring on metaphor
conventionalization. Such subjective annotation
correlates with word frequency (Do Dinh et al.,
2018; Momen et al., 2026) because human an-
notators tend to assign higher novelty scores to

these patterns, as well as the list of patterns that remain
to be annotated can be consulted in Appendices A and B.
20ED: oed.com, AHD: ahdictionary.com

rare words. As a result, each individual annota-
tor's exposure to less frequent vocabulary mingles
with assessment of metaphor novelty. Less fre-
quent words, however, can have perfectly conven-
tionalized metaphoric senses listed in the dictionar-
ies, while relatively common words may be used
creatively. Our dictionary-based approach, even
though time and effort-consuming, helps to avoid
this confound.

Source of sentences. We present metaphor-
ically motivated polysemes in their full sentence
context to observe their naturalistic use in texts.
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Linguistic experiments often use handcrafted sen-
tences that are tailored to the narrow purposes
of each study (e.g. Cardillo et al., 2010, 2017;
Lai et al., 2009). While offering a general high
quality and controlled conditions of a manually
created resource, these can potentially introduce
bias. Momen et al. (2026) evaluate a series of lan-
guage models on various pre-existing conventional
metaphor datasets and find that results from syn-
thetic data differ from the extracted data, as man-
ually created sentences are intentional in sense
distinction by lexical means. With this in mind, we
opted for sentence extraction from a general lan-
guage corpus (British National Corpus — BNC)
(BNC Consortium, 2007) that represents natural-
istic language use as opposed to synthetic data.
In cases where we cannot draw enough material
from BNC, we revert to Wikipedia dump ° and Web
corpora (Goldhahn et al., 2012).

Size. We selected 10 regular metaphor patterns
and 10 word instantiations per pattern. As we aim
for the explorations with LLMs, we draw at least 50
sentences for each word sense (the base sense
and the derived metaphorical sense), so we have
enough material for sensible experimentation and
evaluation (see Table 2 for a sample of our dataset).
To study regular metonymy and regular metaphor
in comparison, we structure our dataset in a way
that makes it compatible with the regular metonymy
dataset by Alonso et al. (2013) and its version ex-
panded and adapted by Li and Armstrong (2024).

4. Annotation

Sense annotation. We annotate the extracted
sentences to identify the senses in which the tar-
get words are used (literal base sense and derived
metaphorical sense of the pattern). Suitable sen-
tences unambiguously evoke the sense of inter-
est, without needing to revert to any wider context.
Vague sentences that do not fulfill this condition
are discarded. We plan to engage crowdsourced
annotators to validate the initial sense annotation
delivered by a language professional.

Frequency annotation. We sense-annotate all
extracted sentences, whether or not they are suit-
able to be included in the dataset, in order to col-
lect statistics on sense frequency. Usually, word
frequency is controlled for in the experimentation
with conventional metaphors, but, for the reasons
explained above, it may not be an optimal indicator.
In addition, due the unnatural, morphologically un-
motivated tokenization of infrequent words, neural
language models too show different performance
on metaphors with low and high word frequency
(Neidlein et al., 2020).

3dumps.wikimedia.org
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A corpus-derived metric of sense frequency, on
the other hand, can open interesting experimen-
tal venues by showing in what sense the word
is used more often — literal or metaphoric. Kle-
pousniotou et al. (2008) show that very conven-
tionalized metaphoric senses become more domi-
nant than the literal senses. Corpus-derived sense
dominance can potentially be a good predictor of
metaphor conventionalization, the relation that we
aim to investigate in the future work. Unfortunately,
existing resources on word sense frequency are
scarce and have a small coverage (e.g. Bennett
et al., 2016; Liu et al., 2024). One of our contribu-
tions will be an estimate of the sense frequency of
each target word in the scope of the patterns and
as distributed in BNC.

Annotation difficulties. For highly polysemous
words with closely related, overlapping senses,
identifying the base sense of a metaphoric exten-
sion can be challenging. We generally relied on the
standard Metaphor Identification Procedure (Prag-
glejaz Group, 2007), but more extensive lexicologi-
cal analyses were often needed. When complexity
of the sense structure and the degree of word’s
polysemy are high, metaphoric sense annotation
becomes a very time-consuming task.

Unlike for metonymy, sense annotation for
metaphor is not complicated by underspecifica-
tion, when several senses can be active at the
same time (Alonso et al., 2013; Frisson, 2009).
Metonymy operates on conceptual domain con-
tiguity, but metaphor implies domain disjunction:
although senses are related, they are conceptually
far from each other and easier to disambiguate.

5. Discussion

The sense annotation procedure implies assigning
a discrete, individual sense to a word in context. In
practice, however, we had to deal with closely re-
lated, overlapping senses that were not easy to de-
lineate. As can be seen with the example of roar in
Table 1, such senses have been grouped together
based on their similarity. The case of metaphor,
in particular, brings another difficulty with it: vary-
ing underlying motivations for sense extension are
grouped in the same sense category. For instance,
the metaphorically motivated sense of the word rip-
ple describes a manner in which events occur or un-
fold based on the similarity with disturbed water. It
some cases, it maps dynamic visual imagery on an-
other image (a thing resembling a ripple or ripples
in appearance or movement), but in other, it con-
nects it to sound (a gentle rising and falling sound
that spreads through a group of people) and psy-
chological states (a particular feeling or effect that
spreads through someone or something) (sense
descriptions from OED).
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Consequently, even though the resulting anno-
tation suggests discrete, uniform meaning classes,
there is variation and continuity within them. This
continuity can be encoded in language model repre-
sentations and revealed with probing experiments
by observing the internal activations in their relation
to the variability of meanings in metaphorical pat-
terns. Despite recent linguistic arguments for conti-
nuity in polysemy, the standard NLP experiments
rather align with the earliest view of mental lexi-
con organization — sense enumeration approach
(Katz and Fodor, 1963) — and highly discrete, often
binary categories (polysemous vs. monosemous,
regular vs. irregular, figurative vs. literal). Recent
contextual language models offer the means to
change this paradigm.

6. Conclusions and Future Work

This work-in-progress contribution presents a novel
dataset framing metaphor as a regular sense ex-
tension of a polysemous word. Although rarely ap-
proached from this perspective, regular metaphor
can contribute to the theoretical, cognitive and
computational linguistic investigation of the lexical
meaning structure and representation, as well as
conventionalization of figurative speech. We also
contribute with data on sense frequency which is
of particular importance for polysemous words but
largely unavailable.

We plan to use the dataset in the experimentation
with neural language models. The distributional,
continuous nature of these systems makes them
a useful device to study polysemy and figurative-
ness in their complexity and heterogeneity. We
continue the work on the dataset aiming to cover 10
metaphoric polysemy patterns with expert linguis-
tic labeling, as well as subsequent crowd-sourced
annotation for additional validation.

7. Limitations

Several aspects of dataset design and annotation
can potentially introduce bias into the data. Manu-
ally picked sentences that very clearly realize the
target sense do not faithfully represent real lan-
guage use where ambiguity and vagueness are
ubiquitous. This might limit our capacity to gener-
alize insights derived from our data to language in
general. A similar concern is related to the words
that have been discarded from the analysis be-
cause of the difficulty to identify their base sense,
or cases where metonymy and metaphor are inter-
twined. Discarding uncomfortable cases that do not
fit into a theoretical framework distorts the picture
by simplifying the complex and diverse linguistic
landscape we are dealing with.
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Appendices
A. Pattern List

Below we list polysemy patterns covered by the
present study.

1.

—_

© © ® N o g ~ 0D

ANIMAL - ARTIFACT

ANIMAL - PERSON

ANIMAL CRY - COMMUNICATION
ARTIFACT - MESSAGE

BODY PART - OBJECT PART

NATURAL EVENT - WAY OF OCCURRING
NATURAL EVENT - SOCIAL EVENT

PERSON - ANIMAL

PERSON - ARTIFACT

PHYSICAL PROPERTY - PSYCHOLOGICAL PROP-

ERTY

B. Sense Inventories

Two of the patterns listed in the Appendix A have
been annotated: ANIMAL CRY - COMMUNICATION and
NATURAL PHENOMENON - WAY OF OCCURRING. Ta-
bles 3 and 4 present sense inventories for these
patterns as covered by the annotated words. The
sense descriptions are mainly derived from the
OED. In certain cases, we draw additional material
from AHD:

« when OED offers a circular definition that

reuses the term being defined (or a morpholog-
ically related word) in the meaning description.
For instance, the metaphorical sense of the
verb shower is described by OED using its
nominal counterpart:

(of a mass of small things) fall or be
thrown in a shower: bits of broken
glass showered over me.

in a similar situation to the above, but when
a synonym is used as a sense description,
especially if this synonym is one of the target
lexemes under study. For example, the literal
sense of the verb inundate is simply defined
as

flood: the islands may be the first to
be inundated as sea levels rise.

» when OED merges the base literal sense with

the derived metaphorical sense in a single
sense description, as, for instance, in the case
of the verb bellow:
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(of a person or animal) emit a deep
loud roar, typically in pain or anger:
he bellowed in agony.

when AHD lists more pattern-related senses
than OED does, which is also reflected in the
corpus annotation. This is the case for such
words as howl, riffle and torrent.
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