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Abstract 
Iconicity is a central notion in cognitive science, attracting 
growing attention from perspectives on language acquisition, 
processing, and language evolution. While previous research 
has emphasized the subjective nature of iconicity, quantitative 
analyses of iconicity ratings have relied primarily on mean 
values, treating iconicity as a stable lexical property, and have 
often been constrained by substantial data loss when 
integrating multiple lexical and psycholinguistic datasets. The 
present study addresses these limitations by analyzing both 
mean iconicity ratings and inter-rater variability across 14,764 
English words, combining a conservative complete-case 
analysis with complementary analyses based on imputed 
predictors to increase lexical coverage. For example, in the 
complete-case analysis, earlier-acquired and etymologically 
imitative words tended to receive higher mean iconicity ratings, 
whereas rating variability was greater for earlier-acquired and 
more familiar words. By examining both mean ratings and 
variability, we distinguish factors associated with perceived 
iconicity from those associated with convergence or 
divergence in iconicity judgments, offering a broader account 
of lexical iconicity and heterogeneity in iconic perception. 

Keywords: Iconicity; Iconicity ratings; individual differences; 
data imputation; machine-learning–based imputation 

Introduction 
Iconicity—the resemblance between linguistic form and 
meaning—is increasingly recognized as a foundational 
property of human language across modalities, including 
both spoken and signed languages (Dingemanse et al., 2015; 
Ferrara & Hodge, 2018; Perniss et al., 2010), and has 
attracted growing attention from multiple perspectives, 
including word learning (Imai & Kita, 2014; Ortega, 2017; 
Ortega et al., 2017; Perry et al., 2015, 2018, 2021; Thompson 
et al., 2012; Vinson et al., 2008), language processing 
(Bosworth & Emmorey, 2010; Perniss & Vigliocco, 2014; 
Sidhu et al., 2020; Thompson, 2011; Thompson et al., 2010), 
and language evolution (Ćwiek et al., 2021; Imai & Kita, 
2014; Fay et al., 2014; Macuch Silva et al., 2020; Perlman et 
al., 2015; Perlman & Lupyan, 2018).  

A recent definition characterizes iconicity as a property of 
signals in any modality or medium whose production and/or 
interpretation involves a sense of resemblance between at 
least some aspect of form and meaning (Winter et al., 2026). 

 
1 The original dataset contained 14,776 items, but Lily and lily 

were excluded because, although they were included in the iconicity 
ratings, it was unclear whether they were treated as proper nouns or 

Despite this emphasis on subjectivity and the growing body 
of cross-linguistic work on iconicity (e.g., Occhino et al., 
2017), most large-scale studies of lexical iconicity within 
individual languages have focused on average iconicity 
ratings, effectively treating iconicity as a stable property of 
individual words (e.g., Perry et al., 2015; Winter et al., 2024). 

As a result, inter-rater variability and the conditions under 
which iconicity judgments converge or diverge within a 
language community remain largely unexplored. This 
variability is theoretically important because it provides a 
way to ask when iconicity functions as a relatively shared cue 
and when subjective interpretation plays a larger role. A word 
with high mean iconicity may be judged as iconic for broadly 
shared reasons, or it may receive high ratings because some 
speakers perceive strong form–meaning resemblance 
whereas others do not. This distinction may have 
consequences for language development and processing: 
consistently perceived iconic mappings may provide more 
reliable cues for form–meaning mapping, whereas highly 
variable iconicity may depend more on individual 
experience, contextual support, or community-specific 
conventions. At the same time, previous large-scale analyses 
have also been constrained by a restricted set of predictors or 
substantial data loss when integrating multiple lexical and 
psycholinguistic datasets. 

To address these limitations, the present study analyzes 
both average iconicity ratings and inter-rater variability 
across 14,7641 English words. We combine a conservative 
complete-case analysis of fully observed predictors with 
complementary analyses based on imputed predictors to 
increase lexical coverage. This approach allows us to identify 
predictors of average iconicity as well as predictors of rating 
variability, thereby distinguishing factors associated with 
perceived iconicity from those associated with convergence 
or divergence in iconicity judgments. 

Previous Work 

Iconicity and Iconicity Ratings 
Research on iconicity is characterized by substantial 
methodological diversity, spanning experimental paradigms, 
corpus-based approaches, and behavioral norming studies 

common nouns in the other datasets. In addition, ten words 
categorized as “unclassified” in the SUBTLEX-US corpus 
(Brysbaert & New, 2009) were excluded. 
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(Motamedi et al., 2019). Within this literature, iconicity has 
often been operationalized, among other approaches, through 
iconicity ratings, in which language users are asked to judge 
how much a linguistic form resembles its meaning. Because 
this method relies directly on speakers’ intuitions, iconicity 
ratings are particularly well suited to capturing the subjective 
dimension of iconicity—that is, how strongly language users 
perceive a resemblance between form and meaning.  

Iconicity rating experiments started in research on sign 
language: ASL (Bosworth & Emmorey, 2010; Caselli et al., 
2017; Sehyr & Emmorey, 2019), ASL and German Sign 
Language (DGS) (Occhino et al., 2017), British Sign 
Language (BSL) (Vinson et al., 2008), and BSL and DGS 
(Ortega et al., 2025). They have become increasingly 
common in spoken language research as well: English and 
Spanish (Perry et al., 2015; Winter et al., 2017, 2024), 
Spanish (Hinojosa et al., 2021), Japanese (McLean et al., 
2023; Thompson et al., 2020), Chinese (Van Hoey et al., 
2024), and Italian (de Varda et al., 2025). These datasets have 
enabled quantitative investigations of lexical iconicity and 
have become a central resource for research on iconicity. 

Relation Between Iconicity and Other Variables 
Previous research has shown that iconicity ratings are 
systematically related to a wide range of psycholinguistic 
variables. Across English and signed languages such as ASL 
and BSL, iconicity tends to be higher for words and signs that 
are learned earlier in life (Caselli & Pyers, 2017; Massaro & 
Perlman, 2017; Perry et al., 2015, 2018; Thompson et al., 
2012; Vinson et al., 2008; Winter et al., 2024). Iconicity 
ratings in English, Spanish, and ASL are also positively 
correlated with sensory experience ratings, indicating that 
words with stronger perceptual associations tend to be judged 
as more iconic (Hinojosa et al., 2021; Perlman et al., 2018; 
Sidhu & Pexman, 2018; Winter et al., 2017). In addition, 
English iconicity ratings correlate with funniness ratings and 
with measures of structural markedness, suggesting that 
iconic words often stand out from more typical lexical forms 
(Dingemanse & Thompson, 2020). Iconicity ratings are 
negatively correlated with word frequency when frequency is 
derived from adult language corpora (Perry et al., 2015; 
Winter et al., 2024). Furthermore, iconicity ratings differ 
systematically across parts of speech in English, Spanish, and 
Japanese (Hinojosa et al., 2021; Perry et al., 2015, 2018; 
Winter et al., 2024). With respect to concreteness, previous 
findings are mixed: while some studies suggest that more 
concrete concepts are more likely to be expressed iconically 
(Lupyan & Winter, 2018), others report negative correlations 
between them (Winter et al., 2024). 

Although previous studies have identified several 
correlates of iconicity, existing large-scale analyses remain 
limited in two key respects. First, they have focused primarily 
on mean iconicity ratings, leaving open when iconicity 
judgments are shared across speakers and when they depend 
more strongly on subjective construal. Second, they have 
examined a relatively restricted set of lexical and 
psycholinguistic predictors, partly because integrating 

multiple norming datasets leads to substantial data loss. 
Building on Winter et al. (2024), the present study examines 
both mean iconicity and inter-rater variability across 14,764 
English words, asking which factors are associated with 
perceived iconicity and which are associated with 
consistency or divergence in those judgments. 

Method 

Dataset 
The present study integrates a large-scale English iconicity 
dataset with a broad range of lexical and psycholinguistic 
predictors to examine both the mean and the variability of 
iconicity ratings.  

Iconicity ratings were taken from the large-scale English 
norming study reported by Winter et al. (2024). The dataset 
comprises ratings for 14,7761 English words provided by 
1,419 speakers of American English. Participants rated each 
word on a seven-point Likert scale ranging from 1 (“Not 
iconic at all”) to 7 (“Very iconic”). The word list includes a 
wide range of lexical categories, including interjections, 
verbs, nouns, adjectives, adverbs, and function words. 

Concreteness ratings were taken from Brysbaert et al. 
(2014), who collected ratings for 37,058 English words and 
2,896 two-word expressions using a five-point scale ranging 
from abstract to concrete. Imageability, familiarity, semantic 
size, and gender association were taken from the Glasgow 
Norms, which provide ratings for 5,553 English words across 
nine dimensions (Scott et al., 2019). For dimensions for 
which larger-scale datasets were available (e.g., 
concreteness), ratings from alternative sources were used. 
Valence (pleasantness), arousal (emotional intensity), and 
dominance (degree of control) were taken from Warriner et 
al. (2013), who collected ratings for 13,915 English lemmas 
using nine-point scales. 

Sensorimotor strength ratings for 39,707 concepts across 
six perceptual modalities and five action effectors were 
obtained from the Lancaster sensorimotor norms (Lynott et 
al., 2020). Ratings range from 0 (not experienced at all) to 5 
(experienced greatly). We focused on the six perceptual 
modality strength, perceptual exclusivity, and maximum 
perceptual strength, which have been shown to be closely 
related to iconicity. 

Cognition ratings, which index the degree to which a word 
is associated with mental activities or cognitive products 
(e.g., reasoning, belief), were obtained from a dataset of 
8,826 English words rated on a seven-point Likert scale 
(Corenblum & Pexman, 2025). Funniness ratings were taken 
from Engelthaler and Hills (2018), who collected ratings for 
4,997 English words on a five-point scale ranging from 1 
(humorless) to 5 (humorous). Age of acquisition (AoA) 
ratings were taken from Kuperman et al. (2012). Participants 
reported the age (in years) at which they believed they had 
learned each word, defined as the age at which they would 
have understood the word if it had been used in context. The 
dataset includes 30,121 English content words (nouns, verbs, 
and adjectives). 
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Structural markedness was indexed using log letter 
frequency, following Dingemanse and Thompson (2020). 
Word frequency was measured using log-transformed 
SUBTLEX-US frequencies derived from a 51-million-word 
corpus of American English subtitles (Brysbaert & New, 
2009). Word length was operationalized as character count, a 
factor known to influence word recognition (New et al., 
2006). Part-of-speech (POS) information was taken from the 
SUBTLEX-US corpus (Brysbaert et al., 2012). For each 
word, the dominant part of speech was used. Semantic 
neighborhood density was measured using average radius of 
co-occurrence (ARC; Shaoul & Westbury, 2010), defined as 
the mean distance between a target word and its semantic 
neighbors within a specified threshold. 

Phonological surprisal was operationalized as average 
phonemic bigram surprisal, computed using a large corpus of 
spoken American English (Kilpatrick & Bundgaard-Nielsen, 
2025). Surprisal values are available for 42,223 words. 
Etymological imitativeness was coded based on a dataset 
developed by Iida and Akita (2023), which extracted all 
words labeled as onomatopoeic, echoic, or imitative in the 
etymology sections of the Oxford English Dictionary. Words 
whose etymologies were judged not to be genuinely imitative 
(e.g., sand laverock, spout, Strine) were manually excluded. 
Remaining words were coded as etymologically imitative. 

When restricting analyses to words with complete data 
across all predictors, the resulting dataset comprised 1,071 
words. To avoid substantial data loss and retain the full 
lexical coverage of the iconicity ratings, we additionally 
conducted analyses using imputed predictor values, allowing 
all 14,764 words from Winter et al. (2024) to be included. 
Details of the imputation procedure are described in the 
following section. 

Imputation Procedure 
To make full use of the currently available data, missing 
values are imputed using machine learning techniques. For 
imputation, we employ AutoGluon (version 1.3.1), an open-
source software framework provided by Amazon (Erickson 
et al., 2020). AutoGluon is an AutoML (automated machine 
learning) system that enables the automated execution of 
machine learning workflows. By specifying a data frame and 
the target column to be predicted, AutoML automatically 
performs many of the processes required for machine 
learning, including feature engineering, model selection, and 
ensemble methods such as bagging, etc. This automation 
allows for the efficient development of high-performing 
machine learning models with minimal manual intervention2.  

The complete set of acquired datasets is referred to as the 
original data. For each imputation task, the column to be 
imputed is defined as the target column, and all remaining 
columns in the original data (excluding the target column) are 
defined as feature columns. The target column is predicted 

 
2 Imputation environment is Python 3.12.10 on a MacBook Pro 

(CPU: M4 Pro, RAM: 48GB). 
3 We additionally tested 3,600 seconds but found that 600 seconds 

was sufficient. 

using the feature columns. Only values from the original data 
are used in the feature columns; imputed values are not used. 

To evaluate imputation accuracy, 500 rows in which the 
target column contains human ratings are reserved as a test 
set. The remaining rows with target human ratings are used 
as training and validation data to construct several predictive 
models. The model that achieves the minimum validation 
loss is selected as the best model and is subsequently 
evaluated on the held-out test data. By comparing the training 
losses on the validation and test sets, we verify that the 
selected model does not suffer from overfitting. Finally, to 
obtain a higher-performance model trained on a larger 
amount of data, a final model is constructed using all rows in 
which the target column contains human ratings. This final 
model is then used to impute missing values in rows where 
the target column does not have human ratings. This 
procedure is repeated for all target columns subject to 
imputation. 

As evaluation metrics, we use log loss for discrete target 
variables and mean absolute error (MAE) for continuous 
target variables. Both metrics have a theoretical minimum of 
0 and an unbounded upper limit. The model search time of 
the AutoML is set to 600 seconds per target column3. The 
number of bagging folds (num_bag_folds) is set to 10, the 
number of stacking levels (num_stack_levels) is set to 2, and 
the best_quality preset is used to prioritize predictive 
performance. Bagging is an ensemble method that improves 
performance by constructing multiple models and 
aggregating their predictions via majority voting or 
averaging; in this study, ten models are trained 
simultaneously and aggregated. Stacking is a method that 
combines multiple heterogeneous models in a hierarchical 
manner, and we employ a two-level stacking configuration. 

Statistical Analyses 
Data preprocessing and imputation were conducted in 
Python, and all statistical analyses were performed in R 4 
(version 4.4.0; R Core Team, 2024). To address our research 
questions, we fitted linear regression models predicting 
average iconicity and inter-rater variability from a broad set 
of lexical, psycholinguistic, affective, and structural 
predictors. Because rating variability on a bounded scale is 
partly constrained by an item’s mean rating, the variability 
models additionally controlled for each word’s average 
distance from the overall mean iconicity rating  (Winter et al., 
2024). All predictors were entered simultaneously, 
continuous predictors were standardized, and models were 
fitted to both raw and imputed datasets using identical 
specifications. Model assumptions, including the residual 
distributions of the SD models, were assessed by visual 
inspection of residual histograms and Q-Q plots, which did 
not indicate severe deviations from normality. 

4  All code, data, and supplementary materials, including full 
regression outputs, are available at: https://osf.io/jhcsw. 
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Results 

Table 1 provides a descriptive overview of words with the 
highest and lowest mean iconicity, as well as the highest and 
lowest inter-rater variability, in the raw and imputed datasets. 
Due to space limitations, selected imputation results are 
reported in Table 2. For all 55 imputed columns, the selected 
models were WeightedEnsembleL2, L3, or L4, which are 
final meta-models constructed by taking a weighted average 
of predictions from multiple machine learning models. To 
provide a reference for the magnitude of the training losses, 
the minimum and maximum values observed in the original 
data are also reported. 

 
Table 1: Descriptive overview of words with extreme mean 
iconicity and rating variability. 
 

 Raw Imputed 
Highest mean whiff, shriek, 

crunch 
oomph, swish, 
wiggle 

Lowest mean shape, request, 
chauffeur 

how, if, partial 

Highest variability bread, town, 
football 

smokehouse, 
effortless, 
smatter 

Lowest variability whiff, gloom, 
penguin 

oomph, swish, 
wiggle 

Mean Iconicity 
Overall results for mean iconicity are reported in Table 3. The 
complete-case model accounted for 21% of the variance in 

mean iconicity ratings (adjusted R² = .21), and the full-
coverage imputed model accounted for 28% of the variance 
(adjusted R² = .28). Adjusted GVIF values indicated modest 
but not severe multicollinearity, with maximum values of 
3.13 in the complete-case models and 3.19 in the imputed 
models5. 

 
Table 2: Partial Imputation Results 

 
Variable Min Max MAE 

Concreteness 1.04 5.00 0.22 
Familiarity 1.65 6.90 0.27 
Imageability 1.88 6.90 0.30 
Semantic size 1.38 6.91 0.44 
Valence 1.26 8.53 0.54 
Arousal 1.60 7.79 0.53 
Dominance 1.68 7.90 0.44 
Auditory strength 0.00 5.00 0.07 
Visual strength 0.00 5.00 0.04 
Haptic strength 0.00 4.94 0.09 
Olfactory strength 0.00 2.42 0.07 
Interoceptive strength 0.00 4.90 0.07 
Perceptual exclusivity 0.04 1.00 0.00 
Max perceptual strength 0.56 5.00 0.01 
Cognition rating 1.00 6.70 0.35 
Funniness 1.18 4.32 0.22 
Age of acquisition 1.58 19.21 1.10 
Log letter frequency –4.37 –2.20 0.13 
Semantic neighborhood 
density 0.13 0.74 0.06 

Phonemic surprisal 0.44 12.67 0.63 

 
Table 3: Regression coefficients predicting iconicity ratings from all predictors. For the categorical predictors, the reference 
level for etymology was imitative origin, and the reference level for part of speech (POS) was noun. POS: Interjection was 
not estimated in the complete-case model because no interjections remained after complete-case filtering. 
 

Predictors  
Estimate  

(Raw) 
p 

(Raw) 
 Estimate 

(Imputed) 
p 

(Imputed) 
 

Valence 0.03 0.486  –0.09 < .001 *** 
Arousal 0.09 0.001 ** 0.10 < .001 *** 
Dominance –0.07 0.033 * 0.05 < .001 *** 
Log letter frequency –0.08 < .001 *** –0.09 < .001 *** 
Concreteness 0.08 0.261  –0.04 0.064 . 
Semantic neighborhood density –0.19 < .001 *** –0.04 < .001 *** 
Funniness 0.08 0.013 * 0.11 < .001 *** 
Word frequency –0.12 0.02 * –0.12 < .001 *** 
Age of acquisition –0.18 < .001 *** –0.23 < .001 *** 
Imageability –0.06 0.313  0.02 0.364  
Familiarity –0.04 0.308  –0.02 0.054 . 
Semantic size 0.09 0.007 ** 0.03 0.003 ** 
Gender association 0.00 0.949  –0.01 0.114  
Auditory strength 0.01 0.762  0.03 0.012 * 
Gustatory strength 0.00 0.913  –0.04 < .001 *** 

 
5 The largest adjusted GVIF in the imputed models was observed 

for concreteness. Sensitivity models excluding concreteness yielded 
broadly similar results; full outputs are provided in the OSF 
supplementary materials. 
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Haptic strength 0.06 0.148  0.06 < .001 *** 
Interoceptive strength 0.14 0.001 ** 0.09 < .001 *** 
Olfactory strength –0.08 0.025 * –0.04 0.001 ** 
Visual strength –0.02 0.668  –0.04 0.005 ** 
Max perceptual strength 0.04 0.615  0.10 < .001 *** 
Perceptual exclusivity 0.01 0.888  0.04 0.007 ** 
Cognition rating –0.06 0.178  –0.13 < .001 *** 
Phonemic surprisal  –0.01 0.569  0.03 < .001 *** 
Word length –0.06 0.200  –0.06 < .001 *** 
Etymology: prosaic –0.81 < .001 *** –0.65 < .001 *** 
POS: Adjective 0.39 < .001 *** 0.22 < .001 *** 
POS: Verb 0.24 0.003 ** 0.20 < .001 *** 
POS: Adverb 0.30 0.576  –0.23 < .001 *** 
POS: Function word 0.39 0.611  –0.22 < .001 *** 
POS: Interjection — —  0.86 < .001 *** 

Iconicity variability (SD) 
Raw data analysis In the raw-data analysis, the regression 
model accounted for a substantial proportion of variance in 
iconicity variability (adjusted R² = .19). Several predictors 
showed reliable associations. Age of acquisition was 
negatively associated with variability (β = −0.04, p = .028), 
whereas familiarity showed a positive association (β = 0.04, 
p = .038). Among perceptual predictors, auditory strength 
was positively associated with variability (β = 0.04, p = .021), 
while maximum perceptual strength showed a negative effect 
(β = −0.08, p = .017). Semantic neighborhood density showed 
a marginal negative association with variability (β = −0.04, p 
= .10). No reliable effects were observed for affective 
dimensions (valence, arousal, dominance), word frequency, 
word length, phonological surprisal, etymology, or part-of-
speech categories. 
 
Imputed data analysis In the full-coverage imputed analysis, 
the model accounted for 22% of the variance in iconicity 
variability. Several additional associations emerged in this 
analysis, which we interpret as extensions beyond the 
complete-case results rather than as direct consequences of 
imputation. Lexical frequency showed a positive association 
with iconicity variability (word frequency: β = 0.02, p 
< .001), as did funniness (β = 0.01, p = .012), familiarity (β 
= 0.02, p < .001), and imageability (β = 0.03, p < .001). Word 
length was also positively associated with variability (β = 
0.02, p < .001), whereas age of acquisition showed a negative 
effect (β = −0.01, p = .002). Additional effects emerged for 
conceptual and distributional predictors. Cognitive rating (β 
= −0.01, p = .012) and semantic neighborhood density (ARC; 
β = −0.02, p < .001) were negatively associated with 
variability, whereas phonological surprisal showed a 
positive effect (β = 0.01, p = .001). Among affective 
dimensions, dominance was negatively associated with 
variability (β = −0.02, p < .001). With nouns as the reference 
category, part-of-speech effects newly emerged for 
adjectives (β = −0.03, p < .001), adverbs (β = −0.04, p 
= .015), function words (β = 0.11, p < .001), and verbs (β = 
−0.06, p < .001). 

Discussion 
The present analyses largely replicate earlier findings from 
large-scale studies of English iconicity ratings (Winter et al., 
2017, 2024), while extending them with additional predictors 
not previously examined. Consistent with prior work, words 
rated as more iconic were judged to be funnier, supporting 
the link between iconicity and playful aspects of language 
(Dingemanse & Thompson, 2020). Iconicity ratings were 
negatively associated with semantic neighborhood density 
(ARC), indicating that words with more distinctive semantic 
neighborhoods tend to be perceived as more iconic (Sidhu & 
Pexman, 2018). We also replicated robust negative 
relationships between iconicity and age of acquisition (Perry 
et al., 2015; Winter et al., 2017, 2024; Vinson et al., 2008), 
word frequency (Perry et al., 2015, 2018; Winter et al., 2017, 
2024), and log letter frequency (Winter et al., 2024), 
suggesting that iconic words are learned earlier, occur less 
frequently, and exhibit more marked phonological structure. 
Part-of-speech effects were likewise consistent with previous 
reports, with nouns showing lower iconicity ratings than 
adjectives (Perry et al., 2015, 2018; Winter et al., 2017, 2024). 
In addition, the negative association between iconicity and 
olfactory strength replicated the pattern reported by Winter 
et al. (2017). Together, these replications provide a strong 
baseline validation of the present analyses and confirm that 
the raw-data results align closely with established findings in 
the literature. Etymological imitativeness emerged as a robust 
predictor of iconicity, even when controlling for a wide range 
of lexical, semantic, and affective variables. This finding 
highlights the lasting contribution of historical form–
meaning motivations to present-day perceptions of iconicity, 
beyond what can be captured by synchronic psycholinguistic 
measures alone. 

In the full-coverage imputed analysis, several additional 
associations were observed. These included word length 
(negative) and multiple sensorimotor dimensions (auditory 
and haptic: positive; visual: negative), aligning with Winter 
et al. (2017). The negative association between cognition 
ratings and iconicity supports the findings of Lupyan and 
Winter (2018). The positive association between phonemic 
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surprisal and iconicity, as well as the part-of-speech effects 
for interjections, adverbs, and function words, are consistent 
with Winter et al. (2024). However, some predictors, 
including dominance and POS: adverb, differed in direction 
across the complete-case and imputed analyses. We therefore 
interpret these directionally unstable effects cautiously. 
Overall, the imputed results largely converged with earlier 
findings (Winter et al., 2017, 2024; Kilpatrick & Bundgaard-
Nielsen, 2025), providing converging evidence for the 
validity of our imputation approach. 

Several of these, including imputation-only effects, offer 
additional theoretical insight. The positive effect of 
perceptual exclusivity suggests that meanings grounded 
strongly in a single perceptual modality may promote clearer 
form–meaning mappings. Semantic size was also positively 
related to iconicity, suggesting a link to size-related sound 
symbolism. While both largeness and smallness are 
suggested to be iconically mappable based on previous work 
(Sapir, 1929), the possibility that size-related iconicity may 
be asymmetric has received little explicit attention. The 
results suggest that increases in magnitude may give rise to 
more robust or salient form–meaning correspondences than 
reductions, although this interpretation remains to be tested 
directly. Another finding that may at first glance appear 
counterintuitive is the positive association between 
interoceptive strength and iconicity. This may appear to 
conflict with observations that ideophones rarely target 
internal bodily states (Dingemanse, 2012). However, this 
apparent tension can be resolved by distinguishing between 
lexical classes and perceptual dimensions. While languages 
may lack large, dedicated ideophone inventories for 
interoceptive meanings, words that evoke internal sensations 
can still invite iconic interpretations through prosody, 
phonological structure, or analogical mapping. Interoceptive 
grounding may also contribute to perceived iconicity 
alongside other sensory domains (Connell et al., 2018). 

Regarding inter-rater variability, several predictors showed 
systematic associations with variability. Age of acquisition 
was negatively associated with variability: early-acquired 
words showed greater divergence in iconicity ratings. In 
addition, familiarity was positively associated with 
variability: more familiar words elicited more divergent 
iconicity ratings. Taken together, these findings suggest that 
familiar or early-established words may invite more diverse 
individual associations, rather than necessarily producing 
greater agreement across speakers. Several predictors 
associated with experiential richness were linked to greater 
inter-rater variability. Higher funniness, imageability, and 
phonemic surprisal were associated with increased 
divergence in iconicity ratings, suggesting that humorous, 
image-rich, or phonologically unexpected words invite more 
subjective interpretation and multiple possible form–
meaning mappings across individuals. In contrast, maximum 
perceptual strength was negatively associated with 
variability, indicating that words with strong and 
concentrated perceptual grounding tend to elicit more 
consistent iconicity ratings. Together, these patterns suggest 

that perceptual grounding and experiential or evaluative 
dimensions interact in complex ways in shaping individual 
differences in iconicity ratings. 

Value of Imputation 
Imputation has begun to be adopted in large-scale iconicity 
research (e.g., Dingemanse & Thompson, 2020), yet detailed 
diagnostics of imputation accuracy remain underreported. In 
the present study, imputation errors were generally small to 
moderate relative to the observed data ranges, corresponding 
to approximately 0.1%–10% of the range. In relative terms, 
semantic neighborhood density (9.8%) and arousal (8.6%) 
showed comparatively larger errors and should therefore be 
interpreted with additional caution. Because imputation relies 
on relationships among predictors, imputed-data results are 
best treated as conservative extensions of the complete-case 
analyses. Nevertheless, when accompanied by transparent 
diagnostics, imputation can help expand lexical coverage and 
generate new hypotheses about iconicity across the lexicon. 

Conclusion and Future Directions 
This study aimed to provide a comprehensive account of 
word-level iconicity by leveraging large-scale iconicity 
datasets, including analyses based on imputed data to 
maximize lexical coverage. Our results identified a broad 
range of psycholinguistic and lexical factors associated with 
iconicity, while also demonstrating that mean iconicity and 
inter-rater variability capture partially distinct aspects of 
iconic perception. These distinctions have important 
implications for language acquisition and processing. Iconic 
mappings that are perceived consistently across 
individuals—reflected in low inter-rater variability—may 
serve as especially reliable cues for learners, facilitating early 
form–meaning mapping and supporting bootstrapping in 
word learning. In contrast, iconicity that is highly subjective, 
even when salient on average, may place greater demands on 
individual experience or contextual support during 
acquisition and online processing. 

Future research can build on these findings in several 
directions. First, replication across languages and 
modalities—including both spoken and signed languages—
will be crucial for assessing the generality of the observed 
patterns. Second, individual-difference approaches may 
clarify which learner or speaker characteristics (e.g., 
personality, imagery ability, linguistic background) shape 
sensitivity to iconicity and contribute to variability in 
iconicity ratings. Third, further work is needed to identify 
which types of sound–meaning mappings are most readily 
perceived and most consistently shared across individuals or 
languages, and how such mappings interact with learning 
environments and communicative contexts. Together, these 
directions point toward a more nuanced understanding of 
iconicity as a multidimensional phenomenon shaped jointly 
by linguistic structure, perceptual grounding, and individual 
experience. 
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