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Metaphor in the Mental Lexicon: Investigating Different Types of 
Polysemy via Eye-Tracking and Behavioral Experiments
Valentina Apresjana, Alexander V. Orlovb, Kirill Konchac, Vladislava Loshchininab, 
and Anastasia Lopukhinad

aNazarbayev University; bHSE University; cUniversity of Groningen; dRoyal Holloway, University of London

ABSTRACT
This study investigates the mental representation and processing of the two 
types of metaphorical senses in Russian polysemous verbs and adjectives using 
eye-tracking, sensicality judgment, and semantic clustering tasks. The meta
phorical senses under study differ in their semantic proximity to the literal 
sense, with “proximal” metaphors (e.g. “raise prices”) retaining more semantic 
components, and “distal” metaphors being semantically bleached (e.g. “raise 
alarm”). Metaphors differed in their mental representations and processing 
patterns based on semantic proximity and part of speech. In semantic cluster
ing, proximal metaphors were miscategorized with literal senses more often 
than distal metaphors. Proximal metaphors in adjectives were more often 
miscategorized with literal senses, while in verbs they were miscategorized 
with distal metaphors. In sensicality judgment, verbs showed longer reaction 
times for proximal metaphors, while adjectives demonstrated higher accuracy 
for distal metaphors compared to literal senses. In eye-tracking, adjectival 
distal metaphors triggered more regressions on disambiguating nouns than 
literal senses. Our findings suggest that distal metaphors are stored and 
processed as distinct, non-compositional units, while proximal metaphors 
overlap with literal senses and are processed compositionally. Proximal meta
phors in adjectives are closer to literal senses, while in verbs they are closer to 
distal metaphors, explained by different semantic derivation mechanisms.

Introduction

Despite extensive research on polysemy,1 there is still no consensus on how different senses of the 
same word are processed and stored in the mental lexicon. Are different senses stored separately, like 
distinct entries in a dictionary, or are they stored as a single representation and derived from it as 
contextual interpretations?

From an experimental perspective, if each sense is indeed a separate entity of the mental lexicon, the 
switch between different senses should incur a processing cost which could be reflected in longer 
reaction times or increased eye fixation durations. Also speakers should be able to distinguish between 
the two entities which could be reflected in sensicality judgment accuracy rates and semantic cluster
ing patterns. However, existing research lacks consistency in results across different experimental 
methods, tasks, and polysemy types. For example, an eye-tracking study comparing literal vs. meto
nymic senses may show no differences in processing times, suggesting a single mental representation 
of senses in polysemous words (e.g., Frisson & Pickering, 1999). Conversely, a study employing 
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a semantic clustering task for literal, metonymical, and metaphorical senses may reveal different 
groupings, suggesting separate representations of polysemous senses in the mental lexicon (e.g., 
Apresjan et al., 2021).

Our study aims to mitigate potential method and stimulus biases by employing various experi
mental methods on a single set of stimuli that illustrate diverse polysemy patterns. We utilize three 
methods: eye-tracking during reading, sensicality judgment with reaction times and accuracy as 
outcomes, and semantic clustering with accuracy as an outcome. We use polysemous verbs and 
adjectives as stimuli, exploring their literal senses alongside two types of non-literal senses not 
previously investigated for potential distinctiveness: transparent, imagery-evoking conceptual meta
phor (referred to as proximal metaphor) and partially grammaticalized bleached senses (referred to as 
distal metaphor).

Background and literature review

Experimental paradigms

Disparities in accounts of polysemy storage and processing may, in part, stem, from variations in 
experimental paradigms. Namely, some experimental paradigms involve shallow semantic processing, 
while others involve deep semantic processing. Shallow processing relies more on surface syntax, 
frequency-related effects, and heuristics, whereas deep semantic processing requires contextual and 
inferential engagement and reasoning (Clahsen & Felser, 2006; Ekuni et al., 2011; Graesser et al., 2014; 
Anderson & Shifrin, 1980; Soto et al., 2020; Li & Futrell, 2024, among many others). Shallow and deep 
semantic processing also differ with respect to multiple neurocognitive parameters, including cogni
tive load, attention, processing time, brain activation patterns, and memorization potential (Innocenti 
et al., 2010; Marsh et al., 2024; Otten et al., 2001; Schott et al., 2013). Different experimental paradigms 
form a continuum with respect to the depth of processing. Reading experiments with simple com
prehension questions are generally considered shallow processing (Frisson, 2015; P. Liu et al., 2017), 
while different interpretation tasks such as semantic clustering or interpretation generation are viewed 
as involving deeper semantic processing (Apresjan et al., 2021; P. Liu et al., 2017; Lopukhina et al., 
2018). Some tasks, such as lexical decision or sensicality judgment, fall somewhere in-between these 
two poles (Koncha et al., 2022). These differences in levels of attentional involvement may explain why 
experiments utilizing different tasks arrive at different results regarding how polysemy is stored and 
processed.

Paradigms involving deeper semantic processing usually show processing cost in switching 
between word senses or distinct grouping of senses (e.g. Apresjan et al., 2021; Klein & Murphy, 
2001; Klepousniotou, 2002; Klepousniotou & Baum, 2007; Klepousniotou et al., 2008). Conversely, 
paradigms that do not necessitate deep semantic processing tend to demonstrate no processing cost in 
switching between senses or understanding non-literal senses (e.g., Frazier & Rayner, 1990; Frisson & 
Pickering, 1999, 2007).

For example, in an eye-tracking study conducted by Frisson and Pickering (1999), the participants 
read sentences featuring polysemous words disambiguated by prior context. The study found that 
place-for-institution metonymy (e.g., “The professor addressed the academy”) and place-for-event 
metonymy (e.g., “A lot of Americans protested during Vietnam”) did not pose more processing 
difficulties than the corresponding literal senses (e.g., The dean walked into the academy or 
I hitchhiked around Vietnam). These results were interpreted in favor of single representation for 
polysemous words in the mental lexicon.

In contrast, Klein and Murphy (2001) came to different conclusions in an experiment utilizing 
sensicality judgment paradigms. The authors used consistency/inconsistency manipulation to inves
tigate English polysemy. In the consistent condition, stimuli in the priming and target phases featured 
the same sense, either literal (e.g., wrapping paper priming shredded paper) or metonymic (e.g., daily 
paper priming liberal paper). In the inconsistent condition, priming and target phrases featured 
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different senses (e.g., wrapping paper priming liberal paper). Klein and Murphy (2001) showed that 
consistent-sense priming enhanced reaction times, whereas inconsistent priming had an inhibitory 
effect. The authors interpreted these findings as supportive of the separate representation of different 
senses in the mental lexicon.

Frisson (2015) criticized Klein and Murphy (2001) for using heterogeneous stimuli, which included 
different types of polysemy (metonymy and metaphor) as well as different speech parts. To address 
these concerns, he conducted two experiments using an eye-tracking paradigm and a primed sensi
cality judgment task, following a design similar to Klein and Murphy (2001) but focusing specifically 
on nominal metonymy. Despite using similar stimuli in both experiments, he obtained different 
results.

In the sensicality judgment task, reaction times were primarily influenced by the type of switch 
between meanings. In contrast, eye-tracking data revealed that reaction times depended more on the 
direction of the switch. Based on these findings, Frisson suggests that the two tasks may be measuring 
different types of semantic processing. He argues that while evaluative judgments in the sensicality 
task require a detailed understanding of the phrase, normal reading does not necessarily engage this 
level of processing. This study emphasizes that there is a risk in comparing findings across different 
methodologies, and that task design can significantly influence how polysemy is processed and 
interpreted.

Mahé et al. (2015) further contributed to this idea, showing that lexical decision and reading 
tasks differ in their core processes as they employ different amounts of neural resources. Other 
studies comparing the two experimental paradigms demonstrated a higher sensitivity of the lexical 
decision task to lexical and semantic factors while compared to the reading aloud task which is 
more influenced by frequency effects (Balota & Chumbley, 1984; Balota et al., 2004; Schilling et al., 
1998)

Lopukhina et al. (2018) went even further, suggesting that neither task involves deep semantic 
processing. They argue that in lexical decision tasks, participants are instructed to respond as quickly 
as possible, which may not allow sufficient time for the full semantic analysis of the stimuli while in 
reading task, they do not focus on a stimuli word at all, instead targeting the integral meaning of the 
whole utterance.

To specifically assess deep semantic processing, Lopukhina et al. (2018) introduced a semantic 
clustering paradigm, requiring participants to sort short phrases containing the same word into virtual 
baskets so that the phrases with the same perceived sense are put in the same basket. The word phrases 
included polysemous words in literal, metonymic and metaphorical senses. The number of baskets was 
not pre-defined, allowing participants to group phrases freely. They could spend as much time while 
performing the task as they needed. Their results demonstrate that literal and metonymic senses of 
polysemous words are often grouped together while metaphoric senses are often placed separately, 
suggesting a difference between metonymy and metaphor with regards to storage. This paradigm is 
designed to move beyond speeded response tasks and shallow processing, providing a more sensitive 
measure of how word senses are stored in the mental lexicon.

The methods proposed in Lopukhina et al. (2018) incorporated elements from Klein and Murphy 
(2002), where participants similarly performed a categorization task without time constraints. Their 
results suggest separate storage for figurative senses of polysemous words. However, Lopukhina et al. 
refined the experimental design, most notably by representing each sense of a polysemous word with 
multiple phrases or sentences and allowing participants to cluster phrases into an unrestricted number 
of senses, which yielded more nuanced experimental results: namely, a hybrid storage of polysemous 
words where metonymy is stored with literal senses, while metaphor is stored separately.

Thus, different experimental tasks vary in their sensitivity to semantic differences, important for 
understanding the storage and processing patterns of polysemy. To obtain a more comprehensive 
picture of polysemy representation, it is essential to employ tasks that engage different levels of 
semantic depth. One such attempt to compare results across tasks of different semantic depth was 
made by P. Liu et al. (2017).

METAPHOR AND SYMBOL 7



P. Liu et al. (2017) conducted two experiments: Experiment 1, a sensibility judgment task, which 
they categorized as a shallow processing task, and Experiment 2, an interpretation generation task, 
representing deep semantic processing. Their findings indicate that the ease of simulation metric – 
which integrates sensibility (how much sense a sentence makes), usability (how easy it is to use in 
conversation or writing), and imaginability (how easy it is to describe the concept) (P. Q. Liu et al., 
2018) – contributed to processing speed in both tasks. However, linguistic distributional frequency 
affected only the shallow processing task, not deep processing. This distinction further supports the 
idea that different experimental tasks tap into distinct cognitive mechanisms, reinforcing the need to 
consider task design when interpreting findings on polysemy representation and processing.

Our study aims to further advance this line of research by employing three experimental paradigms 
on the same set of stimuli: eye-tracking during reading (shallow semantic processing), sensicality 
judgment (moderate-depth semantic processing), and the semantic clustering task from Lopukhina 
et al. (2018) (deep semantic processing).

Types of polysemy

The processing patterns for different word senses depend on the part of speech and on the type of 
polysemy being examined. Many early studies on polysemy investigated nominal metonymy. For 
instance, Frisson and Pickering (1999) in their eye-tracker-while-reading study, investigated two very 
common types of metonymy, namely “place-for-institution” (The blasphemous woman had to answer 
to the convent) and “place-for-event” (Many Americans protested during Vietnam), and found no 
differences in their processing as compared to literal usages. These results were interpreted as 
compatible with the Single Storage Account. This finding is not surprising in light of the fact that 
metonymy is a semantic shift within the same cognitive domain (Kustova, 2004; Padučeva, 2004; 
Radden & Kövecses, 1999); besides, they considered only regular metonymic shifts in their experiment 
illustrating them with the rather frequently used expressions.

On the other hand, the experiments conducted by Klein and Murphy (2001, 2002), which included 
semantically more heterogeneous stimuli – for example, chicken as an animal and as food, paper as 
a material and as a news source, and atmosphere as the envelope of gases surrounding a planet and as 
a mood – produced results that support the Separate Storage Account. It is easy to notice that while the 
animal-for-food metonymy follows a highly regular and predictable pattern, the derivation processes 
leading to the figurative senses of paper and atmosphere are far less systematic. Klepousniotou et al. 
(2008) questioned the validity of Klein and Murphy (2001, 2002) findings, arguing that their stimulus 
set contained a mix of different types of polysemy, including both metonymies (e.g., book), and 
metaphors (e.g., atmosphere) in the uneven proportions. Additionally, they pointed out an imbalance 
in the inclusion of nouns and verbs (e.g., book vs. see), which may have also influenced the results.

To address these discrepancies, Klepousniotou (2002, 2007, 2008) conducted a series of experi
ments using lexical decision and sensicality judgment tasks with homonymous, metonymically poly
semous, and metaphorically polysemous nominal stimuli. Their findings revealed a processing 
advantage for polysemous senses, with metonymic senses being processed more quickly and accurately 
than metaphoric ones. The authors attributed this advantage to the greater semantic relatedness of 
metonymy to the literal sense. This aligns with theories of metonymy and metaphor, which suggest 
that metonymy involves a shift within the same cognitive domain, whereas metaphor typically 
represents a shift between two distinct domains (Kustova, 2004; Lakoff & Johnson, 1980; Padučeva, 
2004; Radden & Kövecses, 1999). These results were further confirmed and extended in Lopukhina 
et al. (2018), who examined Russian data and incorporated different parts of speech – adding verbs 
and adjectives alongside nouns and showing the differences between adjectives, on the one hand, and 
nouns and verbs, on the other. Altogether, these findings suggest that different senses may have 
distinct processing patterns and mental representations, depending on their part of speech and their 
degree of proximity to the literal sense.

8 V. APRESJAN ET AL.



Therefore, some studies propose to treat polysemy – and semantic ambiguity more broadly – as 
a continuum. Literal senses and homonyms are considered opposing poles, with metonymy and 
metaphor positioned in between (Yurchenko et al., 2020).

In subsequent experimental studies, specific facets of the proposed continuum were further refined. 
In a semantic clustering experiment examining Russian adjectival polysemy, Apresjan et al. (2021) 
contended that metonymy shows non-uniform characteristics in terms of processing and storage. 
Specifically, they found that regular “proximal” metonymy, characterized by minimal semantic 
deviations from the literal sense (e.g., intelligent person – intelligent argument), displays the highest 
degree of overlap with literal senses. In contrast, irregular “distal” metonymy, incorporating additional 
causal or temporal elements and thus exhibiting greater semantic divergence from the literal sense 
(e.g., sad person – sad news, hungry person – hungry years), demonstrates a significantly smaller 
overlap with literal senses. Similar conclusions for nominal metonymic polysemy were revealed in 
scale acceptability judgment experiment by Volodina (2023). Hence, distal metonymy was shown to 
occupy an intermediate position between proximal metonymy and metaphor on the polysemy 
continuum.

Hence, it appears that polysemy forms a continuum not just across various sense types, but also 
within individual sense types, where certain subtypes demonstrate closer proximity to the literal pole 
than others. However, previous studies have considered different types of metonymic polysemy, 
overlooking potential distinctions in processing and mental representation patterns among various 
types of metaphorical polysemy. We hypothesized that similar distinctions may be found for different 
types of polysemous metaphors, namely that metaphorical senses may also be processed and stored 
differently in relation to their degree of similarity to the literal sense, i.e. of their semantic transpar
ency. Our study endeavors to fill this gap by examining distinct types of metaphor – referred to as 
proximal and distal (discussed in depth in Section 3) – in two lesser studied parts of speech where one 
can expect to find different processing patterns – namely, verbs and adjectives.

The continuum of metaphor

Many studies demonstrate that one of the most important factors affecting the processing of metaphor 
is the degree of its conventionalization, which is defined as the degree to which the vehicles used “have 
become polysemous because of repeated and consistent figurative use” (Bowdle & Gentner, 2005, 
p. 204). Many studies demonstrate that novel metaphors are processed differently from conventiona
lized ones (Blasko & Connine, 1993; Bowdle & Gentner, 2005; Lai et al., 2009). Blasko and Briihl 
(1997) found that familiar metaphors are processed more quickly than unfamiliar ones, and Blasko 
and Connine (1993) showed that familiar metaphors have stronger priming effects than unfamiliar 
ones. Likewise, in an EPR study, Lai et al. (2009) show that conventionally metaphorical expressions 
such as my argument was attacked elicit a smaller N400 response (comparable to that of literal stimuli) 
as compared to novel metaphors (every second of our time was attacked) or anomalous sentences (every 
drop of rain was attacked). Subsequent research by Slioussar et al. (2017) supported the idea that 
frequency, familiarity, and the degree of idiomaticity impact the processing of metaphors: familiar 
metaphors (e.g., broken heart) with a well-established linguistic expression exhibited an advantage in 
processing compared to novel metaphors (e.g., wilting hope).

On the other hand, Mon et al. (2021) suggest that conventional metaphors like a firm grasp on an 
idea are processed differently both from their literal paraphrases (e.g., a good understanding of an idea) 
and their literal meanings (e.g., a firm grip on a doorknob).

How can we explain these controversial findings? While some metaphors lose their connection to 
their literal senses altogether – what Goatly (2011) refers to as dead metaphors – others remain 
transparent and retain their figurative nature, which Goatly (2011) calls active metaphors. While 
a firm grasp on an idea is a conventional metaphor, it remains fairly transparent, and as Mon et al. 
(2021) research suggests, it is still perceived as figurative by language users. We suggest that the degree 
of conventionality and familiarity in metaphors also falls on a continuum, where on one pole we find 
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novel unfamiliar metaphors, and on the other pole we find “dead” metaphors, which are no longer 
perceived as metaphors by language speakers (e.g., the verb to go in the expression Everything is going 
fine). Active metaphors fall between these extremes. While differences between the processing of 
conventional and novel metaphors are expected, we also anticipate variations within conventional 
metaphors, with dead metaphors being processed differently from active metaphors.

In this paper, we aim at comparing two types of Russian adjectival and verbal metaphors, referred 
to as proximal and distal metaphors. Proximal metaphors are active metaphors, which are fully 
semantically transparent and retain their connection to the literal sense (such as a firm grasp on an 
idea vs. a firm grip on the knob). Distal metaphors, on the other hand, are dead metaphors which lack 
a transparent connection to the literal sense (such as Everything is going fine vs. He is going to the park). 
We expect that they will be processed differently.

We sought to consider only fairly frequent expressions, with senses matched for frequency, to avoid 
the bias of familiarity. We also expected the results to be different depending on the part of speech – in 
our study we consider adjectives and verbs. Finally, we expected more pronounced effects in experi
mental tasks requiring deeper semantic processing, i.e. in sensicality judgment task and in semantic 
clustering task, as compared to the tasks which involve shallower semantic processing such as eye- 
tracking during reading.

Proximal and distal metaphors in Russian verbs and adjectives

The next section outlines the distinctions between proximal and distal metaphors that will be explored 
in our study, including specific formal criteria for their differentiation.

Proximal metaphors

Proximal metaphors are conceptual metaphors characterized by fully developed lexical senses. Their 
relationship to the literal sense is semantically transparent, invoking clear cognitive imagery expressed 
through a network of linguistic expressions rather than a single fixed expression. Conceptual meta
phors involve “embodiment,” where one domain of experience (typically abstract) is expressed in 
terms of another (typically concrete), e.g., He has a firm grasp on the idea. This proposition was first 
introduced by Lakoff and Johnson (1980) and further explored in cognitive semantic studies (Maalej & 
Yu, 2011; Sweetser, 1990; Yu, 1998, 2002, 2008). The mechanism of expressing one domain via the 
other is called mapping.

Some of the well-established metaphorical shifts that involve mapping include EMOTION IS 

TEMPERATURE (e.g., hot passion, lukewarm attitude, cold fear, and boil with anger (Kövecses, 1990, 
2000; Kövecses et al., 2015; Lakoff & Johnson, 1980)); EMOTION IS TASTE (Apresjan, 1997; Zhou & Tse, 
2020), PAIN IS A SHARP TOOL (e.g., sharp pain, cutting pain, piercing pain, and jabbing pain (Reznikova 
et al., 2012)), and visual metaphors KNOWLEDGE IS LIGHT, IGNORANCE IS DARKNESS, and UNDERSTANDING IS 

SEEING, manifested in expressions like I see for “I understand,” It dawned on me for “I realized” and We 
are still in the dark for “We don’t know yet” (Danesi, 1990; l, 2006; Kövecses, 2010; Lakoff & Johnson, 
1999; Sweetser, 1990).

To illustrate our formal criteria for proximal metaphor, we consider the Russian verb vyjti as an 
example: Ona vyšla iz depressii (“She stopped being depressed;” literally, “She walked out of depres
sion”). Firstly, it is closely related to the literal sense, as evident from the definitional test (Geeraerts, 
1993, pp. 106–107). Definitions of the literal and metaphorical senses of the Russian verb vyjti (“to 
walk out”) are taken from the Active Dictionary of the Russian Language (Apresjan et al., 2014). They 
reveal a clear semantic parallelism (underlined parts of the definitions):

Literal sense: Walking, a person or animal A1 stopped being in a space A2 and started being in a more open space A3.

Proximal metaphoric sense: “A person or animal A1 stopped being in a state A2.”

10 V. APRESJAN ET AL.



These definitions predominantly share the argument structure, including the Agent (who) and Source 
(from where). However, the literal sense introduces an additional argument – Goal (where), which is 
absent in the proximal metaphor. This absence is expected as complete mapping between domains is 
impossible in a metaphor.

Secondly, proximal metaphor is expressed through a network of linguistic expressions, 
making it semantically transparent and aiding in its interpretation. This network includes 
various Russian phrases such as vojti v depressiju “to become depressed; lit. to walk into 
depression;” vpastʹ v depressiju “to become depressed; lit. to fall into depression;” vykarabkatʹsja 
iz depressii “to stop being depressed; lit. to climb out of depression;” vylezti <vypolzti> iz 
depressii “to stop being depressed; lit. to crawl out of depression;” naxoditʹsja v depressii “to 
be depressed; lit. to be located in depression,” sidetʹ v depressii “to be depressed; lit. to sit in 
depression.”

Hence, there is a distinct cognitive parallelism between the senses. The domain of physical 
positioning and motion is mapped onto the state and change-of-state domains. Being in a place is 
equated with being in a state (e.g., being depressed is conceptualized as naxoditʹsja/sidetʹ v depressii “to 
be located/to sit in depression”). Leaving a place is akin to changing a state (e.g., to stop being 
depressed is conceptualized as vylezti <vypolzti> iz depressii “to crawl out of depression”). Moving 
from a closed space to an open space signifies changing a state from restrictive or undesirable to 
a more independent or desirable (vyjti iz-pod kontrolja <iz povinovenija, iz recessii, iz krizisa> “to get 
out of control <subordination, recession, crisis>”). Conversely, moving from an open space to a closed 
space signifies changing a state from normal to restrictive or undesirable (e.g., becoming depressed is 
conceptualized as vojti <vpastʹ> v depressiju <v otčajanie> “to walk <fall> into depression <despair>”). 
Each of these mappings is represented by corresponding expressions involving the verb vyjti (“to walk 
out”) and its synonyms, antonyms, or other semantic associates.

Distal metaphors

Distal metaphors (also referred to as “bleached senses”) convey grammatical rather than lexical 
meanings, such as existence, beginning, end, or high degree. They predominantly occur in “light” 
verbs (Butt, 2003; Grimshaw & Mester, 1988; Jespersen, 1965) and intensifier or de-intensifier 
adjectives (Apresjan, 2008). Unlike proximal metaphors, distal metaphors have limited semantic 
content and primarily serve as “lexical functions” (as defined in Meaning-Text theory; Apresjan, 
2008; Mel’cuk, 1996; 1998).

According to grammaticalization theory, bleached senses are categorized as either frozen meta
phors (Lehmann, 1982; Matisoff, 1991) or lexicalizations of pragmatic inferences (Traugott, 1988, 
1989, 2010). As such, they involve only marginal cognitive mapping between two domains and 
consequently lack transparent semantic parallelism with literal senses. Additionally, they tend to 
exist as isolated fixed expressions, not typically forming part of a broader semantic network, as they 
lack an underlying full-fledged metaphor with multiple linguistic manifestations.

An instance of a distal metaphor, or a bleached sense, in the verb vyjti (“to walk out”) is its usage in 
the sense of “to occur, to come about,” as in Vyšla neprijatnostʹ “There was an unpleasant incident,” 
which literally means “An unpleasant incident walked out.” This usage is considered semantically 
bleached, and the metaphor is classified as distal, for the two following reasons.

Firstly, apart from the general inchoative meaning, it lacks a clear semantic connection to the literal 
sense, as illustrated by the definitions from Apresjan et al. (2014):

Literal sense: Walking, a person or animal A1 stopped being in space A2 and started being in a more open space A3.

Distal metaphoric (bleached) sense: “Situation A1 might not have existed; as a result of unnamed circumstances 
A1 started to exist.”
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These definitions share only one common semantic component and exhibit distinct argument 
structures. The literal sense comprises three arguments (Agent – who, Source – from where, Goal – 
where), while the distal metaphorical sense retains only one argument (Patient – an entity undergoing 
change).

Secondly, this metaphoric expression stands alone and is not connected to a broader semantic 
network. Due to limited cognitive mapping between the domain of motion and the domain of 
existence, there are no corresponding expressions such as *Neprijatnostʹ vošla <vpolzla> “The unplea
sant situation walked in <crawled in>,” as in proximal metaphors.

It is worth noting that the mechanism of forming distal metaphors may vary across parts of 
speech. In Russian verbs, grammaticalization normally follows a gradual metaphorical path with 
multiple, increasingly abstract metaphorical senses, ultimately leading to semantic bleaching, in 
the so-called “layering” mechanism (Hopper, 1991). This, in turn, allows for synchronic coex
istence of multiple, diachronically distinct senses with varying degrees of proximity to the literal 
sense. Consider the Russian verb podnjat´ “raise,” which features all the three senses explored in 
this article: literal sense podnjat´ flag “raise a flag;” proximal metaphorical sense podnjat´ 
davlenie “increase/raise (blood)pressure;” and distal metaphorical sense podnjat´ krik “start/ 
raise a cry.” This semantic derivation is evidence to the layering mechanism. The sense “to 
increase” is closely related to the literal sense through the MORE IS UP metaphor (Lakoff & 
Johnson, 1980), while the sense “to start” is only related to the literal sense through its 
selectional properties: the verb podnjat´ is only used in this sense with nouns that denote 
“high noise” actions – podnjat´ krik/bunt/trevogu “to raise a cry/revolt/alarm.” For further 
discussion of semantic overlap between the literal and bleached senses of polysemous verbs, 
see (Reuther, 1996, 2003).

Conversely, Russian adjectives demonstrate a grammaticalization pattern different to those in 
verbs. In many cases, bleached intensifiers do not result from layering; instead, they most often 
develop through the process called pragmatic strengthening (Traugott, 1988, 1989, 2010) or rebrand
ing (Rakhilina et al., 2010; Karpova et al., 2011), which does not involve intermediate metaphorization 
stages. Consider Russian adjective strašnyj “scary,” which features all the three senses explored in this 
article: literal sense strašnyj monstr “scary monster;” proximal metaphorical sense strašnoe zdanie 
“ugly building;” and distal metaphorical sense strašnaja žara “terrible heat.” Notably, the distal 
metaphorical meaning of “high degree” in strašnaja žara “terrible heat” is not derived from any 
semantic components present in the literal sense of strašnyj “terrible/horrible” as “instilling terror/ 
horror” but results from the metaphorization of the implicature of large size (people can be frightened 
of big and strong creatures that can physically harm them). Other pragmatic inferences yielding such 
meanings may include the implicature of abnormality (e.g., bešenyj “rabid:” literal sense bešenaja 
sobaka “rabid dog” – distal metaphorical sense bešenaja skorost´ “high speed” or bešenyj uspex 
“tremendous success”), intense experiential qualities (tjažolyj “heavy:” literal sense tjažolyj gruz 
“heavy load” – distal metaphorical sense tjažoloe zabolevanie “serious desease” or tjažolye poteri 
“heavy losses”); for more information on derivational patterns of Russian intensifiers see Kustova 
(2004, 2011).

Notably, the mechanisms of forming distal metaphors in adjectives and in verbs differ significantly: 
in adjectives, distal metaphors often result from pragmatic inferences, while in verbs they are mainly 
derived via layering. Since these derivational differences might impact the perception and processing 
of the resulting bleached sense, we considered part of speech an additional variable that might 
influence the result of our experiments.

Certainly, there exist numerous cases that fall between these two types of metaphors. However, for 
our study, we aimed to specifically choose clear-cut instances of proximal and distal metaphors 
verified through their linguistic properties and treatment in lexicographic resources.

In summary, we employed four criteria to distinguish between proximal and distal metaphors: (1) 
type of meaning: (rich lexical meaning for proximal metaphor, grammaticalized meaning for distal 
metaphor); (2) semantic overlap with literal meaning (considerable for proximal metaphor, minimal 
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for distal metaphor); (3) presence of a fully-fledged metaphor represented by a network of expressions 
(present for proximal metaphor, absent or scarce for distal metaphor); (4) lexicographic treatment in 
dictionaries and databases (positioned close to the literal sense in dictionary entries for proximal 
metaphor, positioned at a distance from the literal sense for distal metaphor).2

The present study

The aim of this study was to investigate proximal and distal metaphorical polysemy found in Russian 
adjectives and verbs, employing three experimental methods that measure different depth of polysemy 
processing.

Our central hypothesis posited that proximal and distal metaphors would demonstrate differences 
in their processing and storage within the mental lexicon. These two types of metaphors are 
characterized by strong and weak degrees of transparency (analyzability) and semantic relatedness 
to the literal sense. We specifically focused on conventionalized metaphorical polysemy, referring to 
metaphors that have become sufficiently entrenched in language, as opposed to novel metaphorical 
expressions. To eliminate the potential impact of frequency on processing, we matched our target 
phrases, representing various sense types, for frequency.

Our second hypothesis was that proximal and distal metaphors would be processed and stored 
differently in adjectives and verbs. This hypothesis is primarily motivated by different derivational 
paths of distal metaphors in these speech parts. Distal metaphors in verbs are primarily derived via the 
gradual semantic bleaching of proximal metaphors while in adjectives, they often result from lexica
lized pragmatic inferences of the literal senses.

Our third hypothesis was that the distinctions between proximal and distal metaphors would be 
more prominent in the experimental tasks which involve deeper semantic processing. For that, we 
employed three experimental methods designed to target different levels of semantic processing: an 
eye-tracking during reading (shallower processing), timed sensicality judgment (average-depth pro
cessing), and semantic clustering (deeper semantic processing). Across these three experiments, we 
utilized the same set of stimuli words, yet presented in different settings. Namely, in the eye-tracking 
experiment, we used fully disambiguated sentences manipulated to create a neutral prior context 
compatible with either sense. Disambiguating regions placed after the target word unequivocally 
directed readers to one specific sense. For the sensicality judgment task, we presented short phrases 
combining the target word with one or two disambiguating words, lacking further contextual support. 
In the semantic clustering experiment, we employed fully disambiguated natural sentences extracted 
from a corpus of texts, slightly simplified for clarity. Importantly, we did not prompt participants to 
discern differences by conflicting different word senses. Instead, our approach aimed to emulate 
natural language processing and encourage unaided linguistic reasoning about naturally encountered 
language material.

Our study is novel in three aspects. Methodologically, we employ three different experimental 
methods on the same linguistic material to explore word sense processing at varying depth. In terms of 
linguistic material, we investigate metaphors in polysemous adjectives and verbs, which were studied 
significantly less often than nouns, according to Lopukhina et al. (2018). In terms of granularity, we 
examine metaphors with diverse degrees of relatedness to the literal sense as potential candidates for 
distinct representation in the mental lexicon.

2The following lexicographic resources were used: Active Dictionary of the Russian Language (Apresjan et al., 2014), the Large 
Explanatory Dictionary of the Russian Language (Kuznetsov, 1998), the Database on Russian Polysemous Adjectives and Adverbs 
(Rakhilina et al., 2010).
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Material for the stimuli

All the stimuli in the three experiments were built around 16 polysemous verbs and 16 polysemous 
adjectives. Half of these adjectives and verbs had both literal and proximal metaphorical senses, whilst 
the other half had literal and distal metaphorical senses.

All instances of proximal metaphors in verbs in our stimuli sTaet were drawn from the domains of 
Motion (e.g., idti k mašine “to walk towards the car” – idti k uspexu “to walk towards success”), 
Transfer (e.g., podaritʹ knigu “to gift a book” – podaritʹ žiznʹ “to gift a life”), and Physical causation 
(e.g., napolnitʹ stakan “to fill the glass” – napolnitʹ bjudžet “to fill the budget”). Distal metaphors in 
verbs were drawn from the domains of Caused motion (e.g., nesti gruz “to carry a load” – nesti bred “to 
talk nonsense (lit. to carry nonsense)”) and Transfer (e.g., vzjatʹ knigu “to take a book” – vzjatʹ pauzu 
“to take a break”).

All instances of proximal metaphors in adjectives were drawn from the domains of Temperature 
(e.g., xolodnyj kamenʹ “cold stone” – xolodnyj vzgljad “cold gaze”), Tactile sensations (e.g., žestkij 
matras “hard mattress” – žestkij vzgljad “hard stare”), Taste (sladkij sirop “sweet syrup” – sladkij golos 
“sweet voice”), Color/light (svetlaja tkanʹ “light-colored cloth” – svetlaja myslʹ “bright idea (lit. light 
idea)”). Distal metaphors in adjectives come from the domains of Physical properties (e.g., slabye ruki 
“weak hands” – slabye boli “weak pains”) and Mental and emotional properties (e.g., bezumnye učjonye 
“insane scientists” - bezumnye den’gi “huge/insane money”).

Of these 32 words, eight verbs and eight adjectives could potentially express all three types of senses 
(which was used in Experiment 3); cf. vesti “to lead:” literal sense vesti detej v sadik “take kids to 
kindergarten” – proximal metaphor vesti stranu k katastrofe “lead the country towards disaster” – 
distal metaphor vesti perepisku “to keep up correspondence;” bešenyj “rabid:” literal sense bešenaja 
sobaka “rabid dog” - proximal metaphor bešenyj vzgljad “infuriated gaze” - distal metaphor bešenye 
den´gi “huge money.”

Out of 32 words, we created 32 pairs of stimuli phrases. One phrase in the pair expressed literal 
sense, while the other conveyed either proximal or distal metaphorical sense, see Table 1. Adjectives 
were disambiguated using nouns (e.g., sladkij sirop for “sweet syrup” vs. sladkij golos for “sweet voice”), 
and verbs were disambiguated with either a complement noun (e.g., podnjatʹ flag for “to raise a flag” 
vs. podnjatʹ krik for “to raise a cry”) or a prepositional phrase (e.g., idti k mašine for “to walk towards 
the car” vs. idti k uspexu for “to walk towards success”). Disambiguators in each pair were matched for 
length, grammatical case, number and gender (for adjectival stimuli), ensuring consistency.

Stimuli phrases were controlled for frequency, so that each phrase had no fewer than 450 entries in 
RuTenTen 2011 corpus (Jakubíček et al., 2013). We also matched frequencies between different pairs 
of senses. The Wilcoxon signed-rank tests revealed no difference between literal and metaphorical 
senses in pairs with proximal (W = 17,z = −0.07, p = .94) and distal metaphors (W = 19, Z = 0.07, p  
= .94).3 Additionally, recognizing the influence of idiomaticity on the processing of polysemous words 

Table 1. The examples of stimuli phrases.

Part of 
speech Intended reading Example

Adjectives Literal Sense vs Proximal 
Metaphor

sladkij sirop “sweet syrup” – “sladkij golos” “sweet voice”

Literal Sense vs Distal 
Metaphor

dikij slon “wild elephant” – “dikij užas”“intense dread (lit. wild dread)”

Verbs Literal Sense vs Proximal 
Metaphor

vyjti iz restorana “walk out of the restaurant” – “vyjti iz depressii” “get out of depression 
(lit. walk out of depression)”

Literal Sense vs Distal 
Metaphor

vzjat’ knigu “take a book” – “vzjat’ pauzu”“take a break”

3Our anonymous reviewer cited Werkmann Horvat et al. (2021), who recommend using collocational strength in addition to raw 
frequency to guarantee a more precise metric. We conducted a post hoc analysis of collocational strength for our stimuli and found 
no significant discrepancies within our stimulus groups.
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(Slioussar et al., 2017), we avoided using any phraseological units in the constructed phrases. All words 
and phrases with mean frequencies are presented in the Appendix A.

Experiment 1. Eye-tracking during reading

Ethics statement
All experiments reported below were approved by the HSE Committee on Interuniversity Surveys and 
Ethical Assessment of Empirical Research (Protocol of February 7, 2022 No. 80); each participants 
gave written informed consent to data collection and to the participation in the trials.

Participants
A total of 62 Russian-speaking adults (43 women, Mage = 22.7, SD = 4.1, age range = 18–40) partici
pated in the experiment. All participants were monolingual native Russian speakers with normal or 
corrected-to-normal vision and hearing. They reported no history of neurological, language, or 
literacy impairments. Prior to the experiment, all participants signed an informed consent. After the 
experiment, they got a small present.

Materials
The stimuli set comprised 32 pairs of sentences (the full list of stimuli is presented in Appendix A). 
Among these, 16 pairs featured adjectives as target words, and the other 16 featured verbs. Sentences in 
each pair were built upon the phrases from Appendix A, described in more detail in Section 4.5. In 
each pair, one sentence conveyed a literal sense of the target word and the other – either a proximal or 
distal metaphorical sense of the target word.

The pre-target region of each sentence was ambiguous, allowing for either interpretation of the 
target word. A post-target region of the sentence disambiguated the meaning of the target word and 
consisted either of a noun (e.g., žutkij vopl’ “terrible scream” vs. žutkij moroz “terrible frost;” nesti gruz 
“carry a load” vs. nesti bred “talk nonsense”) or a preposition and a noun for some verbs (e.g., vyjti iz 
restorana “walk out of a restaurant” vs. vyjti iz depressii “walk out of depression”). Additionally, 
sentences in each pair shared spill-over regions that included at least one identical word of 5–7 
characters long. In the examples (1–4) square brackets indicate three regions: a target word, 
a disambiguator, and a spill-over region.

Literal sense – proximal metaphor examples:
(1) Moja žena nakonec-to [vyšla] [iz restorana], [v kotorom] ona provela dva časa.

My wife finally сame out of (lit. walked out of) the restaurant where she spent two hours.

(2) Moja žena nakonec-to [vyšla] [iz depressii], [v kotoroj] ona probyla dva mesjaca.

My wife finally stopped being depressed after two months (lit. walked out depression where she was for two 
months)

Literal sense – distal metaphor examples:
(3) Posle dvux časov peregovorov menedžer rešil [vzjat’] [knigu] [i ujti] v druguju komnatu.

After two hours of negotiations, the manager decided to take a book and go to another room.

(4) Posle dvuh časov peregovorov menedžer rešil [vzjat’] [pauzu] [i ujti] v druguju komnatu. 

After two hours of negotiation, the manager decided to take a break and go to another room.

The stimuli were split into two lists with each list featuring only one of the two sentences in a pair. 
Consequently, each list comprised 16 literal usages, eight proximal metaphorical usages, and eight 
distal metaphorical usages (equal number of verbs and adjectives within each group). In addition to 
the stimuli, we created 64 filler sentences (5–6) with a similar structure. The fillers were the same for 
both lists.
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(5) Maše očen’ ponravilsja tjoplyj čaj, prigotovlennyj iz svežix romašek.
“Masha really liked the warm tea made from fresh chamomile.”
(6) Karina tak i ne rešilas’ rasskazat’ roditeljam o pričine svoego ot“ezda.
“Karina never dared to tell her parents the reasons for her departure.”
Each list included 36 comprehension questions (9 for the stimuli with adjectives, 9 for the stimuli 

with verbs, and 18 for the fillers). Each question was followed by three response options. See full list of 
stimuli in Appendix B.

Apparatus and procedure
Each participant was tested individually in a quiet dark room the Center for Language and 
Brain labs. The participants were told that the purpose of the experiment was to study 
people’s reading patterns and were further instructed that they would be sometimes asked 
questions about the content of the sentences. They read three practice sentences and then all 
sentences in randomized order. Each trial started with the appearance of a dot on the left side 
of the screen (see Figure 1). Upon fixation on this dot, it was replaced by a sentence. After 
reading the sentence, the participant shifted their gaze to the red dot located in the lower- 
right corner of the screen, and the sequence continued with the new trial or a question. In the 
latter case, participants selected the correct answer using the mouse.

The participants’ eye movements were recorded using Eyelink 1000 Plus eye-tracker with a sample 
rate of 1000 Hz. The sentences were presented on an ASUS VG248QE monitor with a refresh rate of 
144 Hz and resolution of 1920 × 1080 pixels. The distance between the participants and the monitor 
was 92 cm. To minimize head movements, participants utilized a chin rest for support. The viewing 
mode was binocular, with eye-tracking performed on either the right eye (in 52 participants) or the left 
eye (in 10 participants). Sentences were presented in Ubuntu Mono, 24 pt in black. Each sentence 
appeared individually on a single line against a gray background. The sentences were vertically 
centered on the screen.

The experiment consisted of three blocks and lasted approximately thirty minutes including one 
break.

Figure 1. The procedure of experiment 1.
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Analysis
We analyzed the effect of the sense type (literal – proximal metaphorical vs. literal – distal metapho
rical) on eye movements during reading. We conducted the analysis separately for stimuli with 
adjectives and with verbs and separately for each region of interest.

All participants had question response accuracy above 90%, so no participants were 
excluded from the analysis. The words with a first fixation shorter than 60 ms were excluded 
from the analysis resulting in the exclusion of 9.88% of data for the target adjectives, 28.93% 
for disambiguators after adjectives, 12.29% for spill-over regions in sentences with adjectives; 
14.82% for the target verbs; 16.53% for disambiguators after verbs; 8.7% for spill-over regions 
in sentences with verbs.

The data was analyzed with linear mixed-effects models for fixation durations and logistic 
mixed-effects models for the probability of regression using R Statistical Software (v4.3.2; R Core 
Team, 2023). Models were estimated with the “lme4” package (v1.1–35.1; Bates et al., 2015). We 
used ggplo2 (Wickham, 2016) to plot the analysis results. We compared eye movements between 
sentences with literal and non-literal senses for each region of interest (target word, disambigua
tor, spill-over region) in every pair of senses (literal sense – proximal metaphor, literal sense – 
distal metaphor). Our dependent variables included log-transformed gaze duration for the dis
ambiguator, log-transformed total reading time for all regions of interest, probability of regressions 
to the target word and disambiguator, probability of regressions from the disambiguator and the 
spill-over region. Sense type (proximal or distal metaphor) was used as a fixed effect (literal sense 
coded as 0, non-literal sense coded as 1). Random intercepts included participants and regions. 
The formulas were as follows: DV ~ semantic sense types + (1|participant) + (1|item). To address 
multiple comparisons, we applied Bonferroni correction (Armstrong, 2014) within each pair of 
senses.

Results and discussion
In this experiment, we anticipated minimal or no discernible differences between literal and non- 
literal senses because the sentences provided disambiguating contexts which were not deliberately 
manipulated to highlight sense distinctions, thus involving only shallow semantic processing.

The analysis yielded no difference in fixation durations and the probability of regressions for stimuli 
with literal and proximal metaphorical senses in adjectives, and no differences for stimuli with literal 
and proximal metaphorical or literal and distal metaphorical senses in verbs (see Table 2, Tables 4–5).

For literal and distal metaphorical senses in adjectives (see Table 3), we found that the disambiguator in 
the sentence with distal metaphorical sense was twice more likely to have a regression on it (Odds Ratios =  
2.30, SE = 0.82, p = .039) compared to the disambiguator in a sentence with literal sense. Similarly, a spill- 
over region in sentences with distal metaphorical sense was three times more likely (Odds Ratios = 3.04, SE  
= 1.2, p = .009) to have a regression from it compared to the spill-over region in sentences with literal sense. 
All other measures on all other regions of interest yielded no significant differences between the two senses. 
These findings could indicate that the participants expected the literal sense of the adjective while reading 
the disambiguator noun and the spill-over region for the first time, and needed to reread the part of the 
sentence preceding the spill-over region taking the new sense into account after an interpretation error.

The processing of proximal metaphors did not require any additional resources compared to the 
processing of the literal senses which manifested in comparable eye-movement measures across the two 
conditions and can be attributed to the semantic proximity of these senses. A greater number of 
regressions in stimuli with distal metaphors compared to literal senses that was observed for adjectives 
but not for verbs may be attributed to different semantic mechanisms of polysemy derivation between 
these two parts of speech. Distal metaphorical senses in adjectives frequently evolve from the lexicaliza
tion of pragmatic inferences, which results in their weaker relation to the literal sense and, hence, greater 
processing difficulties. Distal metaphorical senses in verbs retain a stronger connection to the literal 
sense via layering derivation mechanism which provides a potential advantage in processing.
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Experiment 2. Timed sensicality judgment

Participants
A total of 128 Russian-speaking monolingual adults (55 women, Mage = 41.47, SD = 10.95, age range  
= 21–74) were recruited via a crowdsourcing platform Toloka. All participants reported no history of 
neurological or language impairments. They received a remuneration for their participation.

Materials
The stimuli set for this experiment comprised 32 pairs of phrases introduced in Materials for stimuli 
Section. Sixteen of these pairs featured adjectives as target words, while the other sixteen pairs featured 
verbs. The phrases were constructed according to two templates: 1) target adjective + noun; 2) verb 
infinitive + (preposition) + noun. In each pair, one phrase represented the target word in a literal 
sense, while the other conveyed the target word in a metaphorical sense (proximal or distal). In total, 
there were eight phrases for each condition, see Table 6. Notably, the phrases within a pair had the 
same length and morphosyntactic features, including case, number and gender (for adjectives).

In addition to stimuli phrases, we created 80 fillers constructed similarly to the phrases with 
adjectives, and 80 fillers constructed similarly to the phrases with verbs. Among these 160 fillers, 64 
were meaningful phrases and 96 were meaningless – to balance out the expected number of “yes” and 
“no” responses. The adjectives and verbs in the filler phrases did not overlap with the words in 
experimental stimuli. The examples of filler phrases are presented in Table 7.

The full list of stimuli phrases for this experiment is available in Appendix A. The full list of fillers is 
available in Appendix C.

The stimuli were equally distributed between the two lists, so that each list featured only one of the 
two stimuli phrases in a pair. Thus, each list contained sixteen literal usages (half for adjectives, half for 
verbs), eight proximal metaphorical usages (half for adjectives, half for verbs), and eight distal 
metaphorical usages (half for adjectives, half for verbs).

Procedure
The experiment was conducted online using the pcIBEX platform (Zehr & Schwarz, 2023). 
Participants were instructed to rate phrases as either meaningful (pressing 1 for “yes”) or meaningless 

Table 6. The examples of stimuli of each type.

Part of 
speech Condition Example

Adjectives Literal Sense – Proximal 
Metaphor

sladkij sirop “sweet syrup” – “sladkij golos” “sweet voice”

Literal Sense – Distal 
Metaphor

dikij slon “wild elephant” – “dikij užas”“intense dread (lit. wild dread)”

Verbs Literal Sense – Proximal 
Metaphor

vyjti iz restorana “walk out of the restaurant” – “vyjti iz depressii” “get out of depression 
(lit. walk out of depression)”

Literal Sense – Distal 
Metaphor

vzjat’ knigu “take a book” – “vzjat’ pauzu”“take a break”

Table 7. The examples of fillers of each type.

Part of speech Sensicality Number Example

Adjectives Meaningful 32 šaxmatnaja partija 
“сhess (adj.) game”

Meaningless 48 prokisšij noutbuk 
“sour laptop”

Verbs Meaningful 32 porvat’ rubašku 
“tear a shirt”

Meaningless 48 sbrit’ vannu 
“shave the bathtub”
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(pressing 2 for “no”) on their keyboards. The phrases were presented in a random order, with a 1500  
ms gap between the two phrases, during which a + symbol was present on the screen. At the beginning 
of the experiment, the participants completed a practice session with six phrases. The practice session 
served as a filter for inattentive participants: those who made mistakes were excluded from further 
experiment.No other feedback was provided. In total, each participant evaluated 192 phrases, and their 
response speed and accuracy were recorded. See Figure 2 for the procedure.

Analysis
Prior to the analysis, we removed outliers by excluding observations that deviated by ± 2 SD in 
response times. We also excluded two participants whose response accuracy was below 90% in filler 
phrases and excluded four participants older than 65 years to account for the tendency for slower 
reactions in older individuals in experiments that measure reaction times (J et al., 2002). The resulting 
data loss was 5.93%.

The data was analyzed with mixed-effects models using R Statistical Software (R Core Team, 2023). 
Models were estimated using the “lme4” package separately for verbs and adjectives. For each part of 
speech, we fitted four models: two logistic mixed-effects models predicting response accuracy to 
stimuli and two linear mixed-effects models predicting the log-transformed response times to stimuli. 
In all models, the fixed effects were the sense type coded with treatment contrasts (literal sense − 0, 
non-literal − 1) and log-transformed phrase frequencies. Random intercepts included participants and 
target words. The formulas for the models were as follows4 DV ~ semantic sense types + log(frequency)  
+ (1|participant) + (1|item).

Results and discussion
In this experiment, participants were asked to make sensicality judgment about short phrases without 
supporting context. This task requires deeper semantic processing than sentence reading in 
Experiment 1; therefore, we anticipated to see more pronounced differences in reaction times and 
response accuracies between distal and proximal metaphorical senses, and potentially between verbs 
and adjectives. The descriptive statistics are presented in Appendix C (Table A6). The summaries of 
(G)LMMs that estimate the effect of sense type and frequency on response time and accuracy are 
presented below in Tables 8 and 9.

In adjectives, we found no effect of either sense type on reaction times. The only factor which 
influenced reaction times in adjectives was the corpus frequency of the phrase: more frequent phrases 

Figure 2. The procedure of experiment 2.

4To avoid boundary fit in the logistic mixed effect model for adjectival pairs with proximal metaphors, we excluded the random 
intercept for participants.:
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were processed faster, but only in pairs with literal sense and proximal metaphor (β = −0.10; SE = 0.03; 
t = 11.54; p = 0.01).

However, we found a correlation between sense types and the response accuracy. In pairs with 
literal and distal metaphorical senses, distal metaphor evoked more correct responses than corre
sponding literal usages (β = 2.08; SE = 0.74; z = 2.07; p = .04). No other effects were significant.

In verbs, we found that proximal metaphors had significantly longer response times than literal 
senses (β = 0.07; SE = 0.03; z = 527.27; p = .01) but comparable response accuracy. Distal metaphors 
had similar response times and accuracy compared to literal senses. More frequent phrases had faster 
reaction times compared to less frequent phrases (β = −0.06; SE = 0.03; z = 16.67; p = 0.05 for literal 
sense – proximal mataphor; β = −0.07; SE = 0.03; z = 55.79; p = .01 for literal sense – distal mataphor).

These findings seem to indicate that different types of metaphorical senses may have different 
mental representation and processing patterns. Distal metaphors, when processed separately, outside 
of context, appear to have an advantage over proximal metaphors, although we cannot compare them 
directly.

We link this advantage to the different degrees of idiomatization of the phrases with the two sense 
types. Proximal metaphors, which are not particularly idiomatized, as demonstrated below, are likely 
to be processed compositionally, whilst distal metaphors, which oftentimes represent collocations, 
may be retrieved from the mental lexicon as single units. Frege (1950), among many others, suggests 
that compositional usages are better understood within the broader context, since the meaning of each 
word is highly dependent on the words around it.

Experiment 3. Semantic clustering

Participants
A total of 270 Russian-speaking adults (127 women, Mage = 37.70, SD = 12, age range = 18–70) were 
recruited via a crowdsourcing platform Toloka. All participants reported no history of neurological or 
language impairments. They received a remuneration for their participation.

Materials
The experiment employed a modified version of the basket paradigm outlined in Lopukhina et al. 
(2018). The stimuli set for this experiment comprised 16 polysemous words from Experiments 1 and 2 
(eight adjectives and eight verbs) each illustrated with six short sentences featuring literal, proximal 
metaphorical, or distal metaphorical sense.

The distribution of senses was not even across target words, i.e. eight words had literal, proximal 
metaphoric, and distal metaphoric senses, each illustrated with two sentences. Four words had literal 
sense and proximal metaphorical sense, each illustrated with three sentences. The remaining four 
words had literal sense and distal metaphorical sense, each illustrated with three sentences, see 
Table 10. We selected this design to directly compare the proximal and distal metaphors with the 
literal sense as well as to examine their individual behaviors when juxtaposed with the other sense 
types.

Table 10. The distribution of conditions among groups of sentences.

Part of speech Number of target words

Number of sentences for each sense type

literal prox. metaph. dist. metaph.

Adjective 4 2 2 2
2 3 3 -
2 3 - 3

Verb 4 2 2 2
2 3 3 -
2 3 - 3
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The sense of a polysemous word in each sentence was disambiguated by the context, primarily by 
the word directly following the target word. In each group of sentences, two sentences featured phrases 
identical to those used in Experiments 1 and 2, while the other four phrases were specifically created 
for this experiment. The sentences were pooled from the Russian National Corpus and RuSkell corpus 
(Apresjan et al., 2016) and then slightly simplified.

In addition to stimuli sentences, the experiment also featured 12 filler sets of sentences, 
analogous in structure to stimuli sentences and pooled from the same corpora. Similarly to stimuli 
sentences, filler sets consisted of six sentences with the same target word. Six groups of filler 
sentences contained the target word in the same (literal) sense, three of them were with adjectives, 
and three with verbs. The other six groups of sentences contained the target word in one of the 
two homonymous meanings, three of them were with adjectives, and three with verbs. Examples of 
stimuli and filler sentences are provided in Table 11. The full list of stimuli and fillers is provided 
in table A7 in Appendix D.

Procedure
The experiment was conducted online, employing a semantic clustering task based on a paradigm 
originally developed by Lopukhina et al. (2018). At the beginning of each trial, participants were 
presented with six sentences containing the same target word (this word was presented in bold font 
above these sentences) in the left part and a working space in the right part of their screen. Participants 
were instructed to group sentences based on the perceived meaning of the target word, dragging and 
dropping them into different virtual baskets (see Figure 3). They could create as many baskets as 
needed, the number of baskets was not restricted. After completing a trial, participants pressed 
a button to proceed to the next trial. Participants were not allowed to move on to the next trial 
until they had sorted all sentences into baskets.

In total, the participants saw 28 trials. All trials were presented to participants in a random order. 
The order of the sentences within each trial was also randomized.

Analysis
For the analysis, we selected 172 out of 270 participants who correctly classified 90% or more of filler 
trials, resulting in a data loss of 36.3% of responses. The exclusion rate for this task was notably higher 
than in the previous one, which we attributed to the nature of the task – an online experiment 
requiring deeper semantic processing.

Post hoc analysis of the excluded participants’ responses showed that many consistently placed all 
sentences into just one or two baskets, particularly toward the end of the experiment – likely as a way 
to complete the task faster and, therefore, receive their payment quicker. We argue that the lower 
exclusion rate in Experiment 2 can be explained by the nature of the sensicality judgment task, which 
requires minimal additional time and effort when performed properly compared to “speed-running” 
it. In this task, participants simply read short phrases and classify them by pressing one of two buttons. 
In contrast, the semantic clustering task requires participants to read sets of full sentences, evaluate 
each sentence individually without knowing how many meanings are present in each set (unlike the 
binary classification in Experiment 2), and manually sort them into categories – a far more demanding 
and time-consuming process. Furthermore, the lower exclusion rate in Experiment 1 may additionally 
be attributed to the fact that it was conducted in-person, with subjects receiving small complementary 
gifts (e.g., stickers or pins) rather than monetary compensation for participating in the task. Overall, 
we believe that excluding 36.6% of the participants who might get tired during the experiment and 
might not follow the instructions did not compromise our results and their generalizability.

In this experiment, we examined misclassifications – cases where sentences featuring different 
word senses were placed in the same category. To achieve that, we measured the pairwise similarity 
between senses in a basket using the Adjusted Rand Index (ARI; Hubert & Arabie, 1985; Pedregosa 
et al., 2011). ARI is commonly used in machine learning and statistics to assess how well a set of 
objects is grouped. Following the analysis in Apresjan et al. (2021), we calculated the similarity of 
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each participant’s classification compared to the reference classification, taking into account two 
compared senses (e.g., literal sense and proximal metaphor or literal and distal metaphor) for each 
target word.

To estimate confidence intervals and whether the difference between the groupings was significant, 
we applied bootstrapping by participant to the averaged measures of the quality of clusterization. ARI 
corrects for an unbalanced number of contexts for each stimulus. Therefore, the Adjusted Rand Index 

Table 11. Example of stimuli and fillers for experiment 3.

Target word with its literal translation Sense type Sentences

nesti “carry,” 
words with three senses

lit Oslik šjol po doroge i njos gruz na spine. 
“The donkey was walking up the road and carrying a load on his 
back.”

lit Ona nesla na podnose čaški s čaem. 
“She carried teacups (lit. cups with tea) on a tray.”

prox. met. “Tečenie neslo lodku prjamo na skalu.” 
“The stream was carrying the boat right onto the rock.”

prox. met. “Vesnoj silʹnye vetry nesut gorjačij pesok iz pustyni.” 
“In spring, strong winds carry hot sand from the desert.”

dist. met. “Tebe ne kažetsya, čto ty nesešʹ bred?” 
“Don’t you think that you are speaking rubbish (lit. carrying 
nonsense)?”

dist. met. “Kak ne stydno takuju čušʹ nesti?” 
“Aren’t you ashamed to talk such nonsense (lit. carry such drivel)?”

xolodnyj “cold,” 
word with two senses

lit Ne nado sidetʹ na xolodnom kamne ― možno prostudit`sja. 
“Don’t sit on a cold stone – you might catch a cold.”

lit Maša žadno pila xolodnuju vodu. 
“Maša greedily drank cold water.”

lit. On robko prikosnulsja k ejo xolodnoj ruke. 
“He timidly touched her cold hand.”

prox. met. “Ona brosila na nego xolodnyj vzglyad i otvernulasʹ.” 
“She gave him a cold look and turned away.”

prox. met. “Kritiki vstretili ego knigu xolodnym ravnodušiem.” 
“The critics met his book with cold indifference.”

prox. met. “Menja porazil ejo xolodnyj ton v razgovore s mužem.” 
“I was struck by her cold tone [she had] in the conversation with 
her husband.”

derevjannyj 
“wooden,” 
filler with a single sense

lit Ja ljublju estʹ derevjannoj ložkoj. 
“I like eating with a wooden spoon.”

lit My postroili derevjannyj dom. 
“He built a wooden house.”

lit. Ja postavila na dače neskolʹko derevjannyx skameek. 
“I installed several wooden benches at my dacha.”

lit. Kupi ej tradicionnye derevjannye igruški. 
“Buy her traditional wooden toys.”

lit. Samye kačestvennye stulʹja ― derevjannye. 
“The best quality chairs are wooden.”

lit. V e`tom gorode soxranilsja starinnyj derevjannyj xram. 
“There has been preserved a historical wooden temple in this 
city.”

doložit` “report/inform” or “add (normally, 
about food),” 
homonymous filler

hom 1 Direktoru doložili o prixode posetitelja. 
“They informed the director about the visitor’s arrival.”

hom 1 On uže uspel doložitʹ načal`stvu o ejo opozdanii. 
“He has already managed [time-wise] to inform his bosses about 
him being late.”

hom 1 Kak tolʹko on pridet, prošu mne srazu doložitʹ. 
“I request to inform me as soon as he arrives.”

hom 2 On doložil sebe v misku eščjo kaši. 
“He added more porridge to his plate.”

hom 2 Doloži mne polovnik supa. 
“Add to my plate (lit. add to me) a ladle of sup.”

hom 2 Xozjajka v tretij raz doložila mne na tarelku mjasa. 
“A hostess added meat to my plate for the third time.”
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allowed us to compare the quality of clusterization between sense types, with higher ARI scores 
indicating better discrimination between clusters.

Results and discussion
This experiment was anticipated to reveal the most significant differences among the three sense 
types, given that the untimed semantic categorization paradigm involves a deep level of semantic 
processing. We expected participants to make more correct categorizations than incorrect ones 
due to the distinct nature of the senses, especially for the target words with only two senses. 

Figure 3. An example trial with the word zeljonyj “green” can mean either the color (e.g. green leaves) or lack of experience (e. 
g. green youth). The left column contains all the sentences that should be sorted. Below are the two buttons – “create a new group” 
and “proceed to the next question.”

Figure 4. Proportion of correct classification for each of the three senses in each part of speech (max = 100%).

Figure 5. Proportion of misclassifications by part of speech (literal – proximal metaphor – distal metaphor group type).
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Nevertheless, in regard to miscategorizations, we anticipated participants to more frequently 
confuse proximal or distal metaphors with each other than either metaphor type with the literal 
sense. However, we expected proximal metaphor to be confused with the literal sense more than 
distal metaphor.

Descriptive statistics for correct classification and misclassification of senses are reported in Figures 
4 and 5. For the words with only two sense types, the distribution of correct classifications was almost 
equal for both parts of speech and for both sense types.

For the adjectives with three sense types, the distribution of correct classifications is as follows: 
distal metaphors are classified correctly slightly more frequently than literal senses (35% vs. 34.1%) 
and more frequently than proximal metaphors (30.9%). For the verbs with three sense types, literal 
senses are classified correctly more frequently than distal metaphors and especially proximal meta
phors (44.3% vs. 31.3% vs. 24.4%).

Adjectives and verbs also demonstrate a difference with respect to misclassifications. In adjectives, 
the most frequent type of misclassification is grouping literal senses with proximal metaphors (33.8%) 
and the least frequent is grouping together all three senses (12.9%). In verbs, the most frequent type of 
misclassification is grouping proximal metaphors with distal metaphors (51.4%) and the least frequent 
type is grouping literal senses with distal metaphors (10.5%).

The results of ARI analysis are presented in Table 12, where higher ARIs indicate better discrimi
nation of senses, and lower ARIs indicate worse discrimination of senses. As expected, senses are 
better discriminated in words with two senses: ARI in Literal – Proximal Metaphor pair is 0.80 for 
adjectives and 0.83 for verbs, and ARI for verbs in Literal – Distal Metaphor is 0.82. The only sense 
pairing which falls below 0.80 in two-sense words is Literal – Distal Metaphor in adjectives. Thus, for 
adjectives with two senses, proximal metaphors were better distinguished from literal senses than 
distal metaphors (ARIs of 0.80 and 0.73, respectively; p = .02), whereas there was no such difference in 
verbs (ARIs of 0.83 and 0.82, respectively; p = .44).

These findings may be potentially attributed to the selectional properties of proximal and distal 
metaphors in adjectives. Proximal metaphors determine the semantic domain of the disambiguating 
nouns (e.g., temperature adjectives in proximal metaphorical sense co-occur with denotations of 
emotions and their manifestations), which may aid their correct classification in one group. On the 
other hand, distal metaphors in adjectives, which function as (de-)intensifiers, may co-occur with 
nouns from different domains.

However, for words with three senses, proximal and distal metaphors demonstrated different 
discrimination properties. For adjectives, literal senses and proximal metaphors were discriminated 
the worst in the Literal – Proximal Metaphor – Distal Metaphor group (ARI = 0.56), in contrast to the 
adjectives with two senses (ARI = 0.80). Distal metaphors in this group are significantly less frequently 
confused with the literal senses than proximal metaphors (ARI of distal metaphor vs. literal sense =  
0.60, ARI of proximal metaphor vs. literal sense = 0.56; p = .01). This result aligns with our expecta
tions that semantically closer senses are less distinguishable than semantically more distant senses. For 
verbs with three senses, proximal and distal metaphors were confused more often than either literal 
senses and proximal metaphors (ARIs of 0.46 and 0.67, respectively; p < .001) or literal senses and 
distal metaphors (ARIs of 0.46 and 0.75, respectively; p < .001). At the same time, literal senses and 

Table 12. Adjusted Rand index (with standard deviation) for each pairwise comparison.

Sense type

Stimuli words

Literal – Proximal 
Metaphor (two senses)

Literal – Distal Metaphor 
(two senses)

Literal – Proximal Metaphor – 
Distal Metaphor (three senses)

Adjectives Verbs Adjectives Verbs Adjectives Verbs

Literal + Proximal Metaphor 0.80 (0.03) 0.83 (0.02) NA NA 0.56 (0.02) 0.67 (0.02)
Literal + Distal Metaphor NA NA 0.73 (0.03) 0.82 (0.02) 0.60 (0.02) 0.75 (0.03)
Proximal Metaphor + Distal Metaphor NA NA NA NA 0.57 (0.02) 0.46 (0.02)
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proximal metaphors were distinguished worse than literal senses and distal metaphors (ARIs of 0.67 
and 0.75, respectively; p < .001). These results underscore the predicted differences between proximal 
and distal metaphors, where semantically closer senses are less distinguishable than semantically more 
distant senses. They also showcase the anticipated differences between adjectives and verbs.

General discussion

The present study aimed to investigate the differences in mental storage and processing of 
proximal and distal metaphors in adjectives and verbs. We employed three experimental tasks: 
an eye-tracking study of reading, timed sensicality judgment, and semantic clustering, on the 
same set of Russian polysemous words. In the sensicality judgment task, we used short phrases 
consisting of the target word and disambiguating word, in the reading and semantic clustering 
experiments, we incorporated these phrases into full sentences. We expected to find differences 
between proximal and distal metaphors, motivated by the degree of semantic proximity to the 
literal sense. We also anticipated differences between verbs and adjectives caused by peculiarities 
in their polysemy derivation mechanisms. Finally, we hypothesized that these differences should 
be more apparent in the experimental tasks involving deeper semantic processing (i.e., timed 
sensicality judgment and, in particular, semantic clustering). Indeed, we identified certain 
differences between metaphor types across different parts of speech, with varying manifestations 
depending on the experimental task: the semantic clustering task revealed the most pronounced 
differences between metaphor types and parts of speech, while the eye-tracking while reading 
showed the least. The sensicality judgment task fell in between these two in terms of 
differentiation.

Our hypotheses regarding the differences between proximal and distal metaphors were based on 
the different degree of semantic proximity to the literal sense between these two metaphor types. 
According to previous research of polysemy (Klepousniotou, 2002; Klepousniotou & Baum, 2007; 
Klepousniotou et al., 2008; MacGregor et al., 2015; Yurchenko et al., 2020), we expected to find an 
advantage in the online processing of the senses that were closer to the literal sense, i.e. of proximal 
metaphors. In the offline task, we expected to find different clustering patterns for the two metaphor 
types, where proximal metaphor would be grouped with the literal sense more often than distal 
metaphor. Some of our results aligned with our expectations while others were more unexpected.

We will start our discussion with the semantic clustering task which demonstrates the most 
straightforward differences between the two metaphor types with different manifestations in adjectives 
and verbs. In the semantic clustering task, for the words with three sense types, where the two types 
of metaphors were compared directly, proximal metaphors were consistently misgrouped with literal 
senses more frequently than distal metaphors. These results confirm our hypothesis about the greater 
perceived relatedness of proximal metaphors to the literal sense. Notably, this clustering pattern was 
more pronounced in adjectives than in verbs: in adjectives, the most frequent misclassification was 
Literal Sense + Proximal Metaphor while in verbs, the most frequent misclassification was Proximal 
Metaphor + Distal Metaphor. This discrepancy between adjectives and verbs aligns with the differences 
in their semantic derivation mechanisms. Distal metaphors in adjectives often result from lexicalized 
pragmatic inferences of the literal senses, i.e. from the elements of the meaning which are not explicitly 
present in the literal senses but can be inferred from it (see examples in Section on distal metaphors). 
Distal and proximal metaphors in adjectives form the so-called “radial polysemy” (D, 1974) with literal 
sense, i.e. both are independently derived from it and not related to one another. Conversely, distal 
metaphors in verbs normally result from layering, i.e. they follow a gradual metaphorical path, 
ultimately leading to semantic bleaching. Thus, proximal and distal metaphors in verbs may have 
direct semantic connections with each other, representing so-called “chain polysemy” (D, 1974). On 
the whole, our findings parallel the results obtained in Apresjan et al. (2021) for proximal and distal 
metonymy in adjectives, which demonstrated similar patterns of misgroupings with the literal senses.
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These findings suggest that proximal and distal metaphors in adjectives and verbs have different 
mental representations consistent with the different mechanisms of their semantic derivation. In 
words that have all three senses, adjectives and verbs demonstrate different patterns of overlap. In 
adjectives, proximal metaphors have a greater overlap with literal senses, while in verbs, proximal 
metaphors have a greater overlap with distal metaphors. At the same time, in both adjectives and 
verbs, proximal metaphors have a greater overlap with literal senses than distal metaphors, reflective of 
their greater semantic proximity.

Although to a lesser extent, the sensicality judgment experiment also demonstrated differences in 
the processing of proximal and distal metaphors. However, these differences did not indicate any 
advantages associated with semantic proximity. On the contrary, proximal metaphors in verbs 
exhibited processing disadvantages, while in adjectives, they showed no significant differences com
pared to literal senses. Notably, distal metaphors in adjectives appeared to have a processing 
advantage.

In verbs, we found that proximal metaphors had significantly longer response times than 
literal senses. In adjectives, distal metaphorical stimuli evoked more correct responses than the 
corresponding stimuli with literal senses, which was not true for pairs with proximal 
metaphors.

We interpret these findings as follows. For semantic proximity to provide a processing advantage, it 
must be strong – such as in metonymy, where the literal and metonymic senses share a largely 
overlapping representation. However, when semantic proximity is noticeable but not strong enough, it 
can create a processing disadvantage due to the necessity to establish mappings between the literal and 
proximal metaphorical senses, which adds a cognitive processing burden and slows down comprehen
sion. These findings partially align with the results in (Koncha et al., 2022), who in a similarly designed 
experiment reported longer reaction times for proximal metaphors in both adjectives and verbs. 
Koncha et al. (2022) likewise explained the difficulty in processing proximal metaphors by their 
closeness to literal senses, hindering interpretation. However, this difficulty varied depending on sense 
frequency, with high-frequency proximal metaphors exhibiting considerably less pronounced effects. 
Yet the current study utilized only comparatively high frequency phrases, which might have mitigated 
the differences in recognition speed between literal senses and proximal metaphors and eliminated 
this effect in adjectives. The discrepancy between verbs and adjectives in the processing disadvantages 
associated with proximal metaphors can be explained by the fact that proximal metaphors in adjectives 
have a stronger connection to the literal sense, when compared to proximal metaphors in verbs, as 
demonstrated in semantic clustering task.

Unexpectedly, semantic distance can, in some cases, create a processing advantage. Distal meta
phorical senses did not exhibit prolonged processing times in either verbs or adjectives and even 
demonstrated higher accuracy rates in the sensicality judgment task in adjectives. We attribute these 
effects to the higher level of their idiomatization compared to literal senses and to proximal metaphors.

Phrases with literal senses represent free word combinations, which are processed compositionally; 
e.g., bešenye sobaki “rabid dogs” are dogs which are rabid. One can ask “What kind of dogs are they?” 
and receive the answer “Rabid.” Phrases with proximal metaphors are also processed compositionally, 
word-by-word, as suggested by the fact that they are extricable from the phrases they form with nouns. 
For example, one can ask “What kind of a glance did he give her?” and receive the answer “Bešenyj” 
“very angry; lit. rabid.”

However, phrases with distal metaphorical senses represent a type of partially fixed phrases 
called collocations, which are defined as weakly idiomatic word combinations in which one 
component is used in its literal meaning, while the other is conventionally bound to the phrase 
(e.g., take a nap, take a walk, take a break) (Baranov & Dobrovol’skij, 2008, pp. 57, 67; Mel’čuk, 
1998). Collocations are distinguished from idioms, multi-word expressions with a high degree of 
stability, opacity, and irregular formation (e.g., to spill the beans), which are excluded from this 
study. Intensifiers and de-intensifiers, which form the bulk of distal metaphors in adjectives, 
constitute frequent examples of collocations, e.g., “heavy smoker,” “strong rain.” Because 
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collocations are partially fixed phrases with elements of idiomaticity, they are not processed 
compositionally; e.g., “bešenye den´gi” “huge money, lit. rabid money” is not money, which is 
rabid: one cannot ask “What kind of money is that?” and receive the answer “Rabid.” Being more 
idiomatic in nature, adjectival distal metaphors are likely to be retrieved from the mental lexicon 
as single units, which may facilitate their recognition in the sensicality judgment task, where they 
are presented without any other context.

Although distal metaphors in verbs also constitute collocations with their disambiguating nouns 
(“vzjat’ pauzu” “take a break;” “dat’ prikaz” “give an order”), we did not observe an advantage over 
literal phrases in the sensicality judgment task, unlike adjectival distal metaphors. This may be 
attributed to both semantic and syntactic factors. Semantically, distal metaphors in verbs retain 
more connection to the literal senses, which may suggest a weaker degree of their idiomatization as 
demonstrated above. Syntactically, in our experiment the verbs were presented in the infinitive, 
without a subject, which is a fairly artificial context. This may have also negatively affected their 
recognition as sensical.

Overall, our findings might suggest that distal metaphors are processed and stored as distinct non- 
compositional units, while proximal metaphors overlap with the literal senses and are processed 
compositionally.

As expected, in the eye-tracking-during-reading experiment, we observed minimal differences 
in the processing of the two metaphorical senses compared to the literal sense. The only notable 
distinction was a higher probability of regression to the disambiguating noun in sentences 
featuring distal metaphorical senses of adjectives in comparison to the sentences with the same 
word in literal sense. This result contrasts with the result of the sensicality judgment experiment in 
that distal metaphors appear at a processing disadvantage in eye-tracker while reading. We can 
attribute these results to the differences in the experimental tasks and in the nature of the phrases 
with proximal and distal metaphors. Namely, in the sensicality judgment experiment, the target 
phrases were presented in isolation, which allowed either compositional, word-by-word processing 
(which we assume happened with proximal metaphors) or processing of the entire phrase as 
a single unit (which we assume happened with distal metaphors). Presenting distal metaphors in 
the context of a sentence rather than as isolated phrases (as in the sensicality judgment task) may 
induce a failed attempt at their compositional processing, with a greater number of regressions as 
the cognitive cost. This finding partially aligns with Slioussar et al. (2017)’s proposition that in 
semi-idiomized phrases, if the first word in a phrase does not clearly indicate a non-literal reading, 
activation of the desired reading might begin with the second component and manifests itself at 
later stages of processing.

The processing discrepancies demonstrated in the eye-tracking experiment additionally confirm 
the above-mentioned differences between the two metaphorical senses in adjectives as opposed verbs, 
and may be related to different degrees of their semantic proximity to the literal sense, due to different 
derivational mechanisms.

Methodologically, our study underscores the caution needed when relying on a single experimental 
method in the investigation of polysemy. Different experimental methods exhibit varying sensitivity 
levels, and their effectiveness depends on factors such as the type of semantic processing (shallow vs. 
deep, online vs. offline), the nature of the stimuli (short phrases vs. full sentences, naturalistic corpus 
input vs. carefully constructed sentences), and the specific task at hand. It is crucial to recognize that 
these tasks may be influenced by general cognitive mechanisms such as memory and attention, rather 
than solely by specific linguistic factors. The diverse array of these factors can contribute to variations 
in results across different experimental methods. Consequently, our methodological takeaway empha
sizes that different experimental methods are calibrated for different levels of semantic granularity. 
Methods that involve deep semantic processing appear to be more suitable for testing subtle semantic 
distinctions, whereas methods that involve shallow semantic processing can demonstrate statistically 
significant results in testing more pronounced semantic differences. To obtain a more objective and 
comprehensive understanding, it is important to apply various experimental methods to the same set 
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of stimuli. This approach helps ensure a more robust and nuanced interpretation of polysemy as 
a linguistic phenomenon.

This study has several potential limitations. First, the number of participants was not equal across 
the three experiments (62 in Experiment 1, 126 in Experiment 2, and 172 in Experiment 3). This 
discrepancy can be attributed to the nature of the tasks: the eye-tracking experiment (Experiment 1) 
required in-person participation in a laboratory setting, whereas the sensicality judgment and seman
tic clustering experiments (Experiments 2 and 3) were conducted remotely via online platforms. For 
Experiments 2 and 3, we followed the approach to power recommended in Brysbaert and Stevens 
(2018), who advised obtaining a minimum of 1,600 observations per condition. The number of 
observations per condition in these two experiments approached this benchmark − 2,048 in 
Experiment 2 and 1,376 in Experiment 3. In Experiment 1, using the eye-tracking-while-reading 
paradigm, we tested as many participants as possible given the logistical constraints.

Second, since the study relied on data from a single language – Russian – this may limit the 
generalizability of the findings, particularly in relation to parts of speech. In some other languages, 
especially those that are genetically unrelated to Russian, some of the meanings conveyed lexically 
through distal metaphors may be grammaticalized and expressed through morphosyntactic markers.

Finally, we were unable to directly compare proximal and distal metaphors across all experiments 
due to challenges in matching frequency and other relevant stimulus parameters across the three sense 
types within a single word.

Conclusion

This study examined the mental representation and processing of two types of metaphorical senses – 
proximal and distal – in Russian polysemous verbs and adjectives. Using a combination of eye- 
tracking, sensicality judgment, and semantic clustering tasks, we explored how the differences between 
these two metaphorical senses in their semantic proximity to literal meanings affects their processing 
and storage in different parts of speech.

Our findings show that metaphorical senses indeed differ in their mental representation and 
processing patterns depending on both semantic proximity and part of speech. In the semantic 
clustering task, proximal metaphors were more frequently miscategorized with literal senses than 
distal metaphors. Moreover, proximal metaphors in adjectives tended to cluster with literal senses, 
while in verbs they clustered more often with distal metaphors. In the sensicality judgment task, 
reaction times were longer for proximal metaphors in verbs. In adjectives, distal metaphors showed 
higher accuracy compared to literal senses. In the eye-tracking experiment, adjectival distal metaphors 
triggered more regressions on disambiguating nouns than literal senses.

Taken together, these results suggest that in adjectives, proximal metaphors retain semantic overlap 
with literal senses and are processed compositionally, as opposed to distal metaphors, which can be 
mentally represented as distinct lexicalized units. In verbs, on the other hand, proximal metaphors 
retain stronger connection to distal metaphors than to literal senses, which is partially explained by 
different mechanisms of semantic derivation observed in the two parts of speech.
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