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Abstract

Although the affective dimension is a key aspect of metaphor, computational studies of figurative language have
largely overlooked psycholinguistic variables such as valence. This study investigates whether computational models
can reliably estimate the affective aspects of Italian and German metaphors and whether metaphor valence is
compositionally derived. Outputs of BERT-based sentiment analysis and a valence-prompted LLM were compared
with human ratings. Results show that the former exhibit limited alignment with human judgments, whereas higher
agreement is achieved when the explicit concept of valence is prompted in a LLM. Both humans and models rely on
the combined valence of the individual lemmas, suggesting a compositional contribution to metaphor valence.
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1. Introduction

Metaphors represent a complex pragmatic phe-
nomenon that involves a gap between the literal
and the intended meaning, which is typically re-
solved via context-based inferences (Grice, 1975;
Searle, 1979). Among the psycholinguistic features
known to guide metaphor comprehension - e.g., fa-
miliarity, concreteness, and imageability - the affec-
tive dimension appears to play a particularly promi-
nent role in deriving the meaning of metaphors
and producing aesthetic non-propositional effects
(Blasko and Briihl, 1997; Montefinese et al., 2025;
Gerwien et al., 2024; Ifantidou, 2021). Affective
properties are commonly conceptualized within
the Valence—Arousal-Dominance (VAD) framework
(Russell, 1980), which provides a fine-grained
model for operationalizing affect estimation. Within
this framework, valence, defined as the degree
of pleasantness or unpleasantness evoked by a
stimulus (Jurafsky and Martin, 2026), has been
shown to interact with cognitive processes under-
lying metaphor comprehension (Mashal and ltkes,
2014). The availability of reliable affective ratings is
therefore crucial to investigate the role of emotion
in metaphor understanding. However, collecting
such ratings through human annotation is both time-
and resource-intensive. For other psycholinguistic
features, such as concreteness and familiarity, re-
centresearch has demonstrated that computational
approaches, particularly Large Language Models
(LLMs), can effectively approximate human ratings
(Mangiaterra et al., 2025). To our knowledge, such
methods have not yet been systematically applied
to generate valence ratings for metaphorical ex-
pressions. To address this gap, this study aims to
evaluate computationally generated valence ratings

for metaphorical expressions using three computa-
tional approaches: (i) sentiment analysis systems
(Jurafsky and Martin, 2026), which provide coarse-
grained polarity judgments but may overlook sub-
tle emotional nuances; (ii) LLM-based prompting,
which elicits valence judgments by leveraging the
capabilities of LLMs to process the language of
emotion (Martinez et al., 2025; Conde et al., 2026)
and figurative language (Fuoli et al., 2026); (iii)
lexicon-based estimation, deriving valence scores
from established word-level affective norms and
aggregating them, allowing to test whether the va-
lence of a metaphorical expression can be approx-
imated from the valence of its constituent words
(Mohammad, 2025).

2. Materials and Method

We collected a set of Italian and German metaphors
from three different datasets: 1) the Figurative
Archive dataset (Bressler et al., 2026), which in-
cludes 996 Italian metaphors differing in structure
and semantic domains and divided into everyday
(i.e., metaphors that occur in ordinary language,
pooled from nine studies) and literary metaphors
(i.e., sourced from poetry or prose). Specifically,
metaphors were identified i)using keywords belong-
ing to semantic classes known to be productive
for metaphorical use, and; ii) searching for expres-
sions in the “A of B” form; the resulting metaphors
were then reviewed and problematic items removed.
2) the COMETA (Citron et al., 2020) and 3) the
MIST (Mdller et al., 2022) datasets, which col-
lect respectively 60 conceptual German metaphors
with a sentence-level structure, and 168 German
metaphors involving human senses. While for the
German datasets human affective ratings were al-
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ready available, the Italian metaphors were rated
ad-hoc for this study by 9 PhD candidates in lin-
guistics, all Italian native speakers (mean age =
26,8 years, SD = 1,5; 7 women) on a -3 +3 range.
The average ICC was 0.72, indicating moderate
inter-rater agreement.

Ratings of valence were derived from two BERT-
based models (one for ltalian, and one for Ger-
man) and one GPT model. Valence ratings for Ital-
ian metaphors were obtained using feel-it-italian-
emotion model (Bianchi et al., 2021). Valence rat-
ings for German metaphors were derived from ger-
mansentiment (Guhr et al., 2020). Valence ratings
from GPT were obtained from GPT 4-o (OpenAl,
2024) via API. We chose this model considering
its capacity to process contextualized and semanti-
cally complex expressions. The Italian and German
prompts’ instructed the model to assess metaphor
valence on a seven-point scale (same span given to
humans). No examples were inserted in the prompt,
applying a zero-shot learning technique. Spear-
man correlation analysis was applied to test the
relationship between human ratings and GPT- and
BERT-based ratings. Finally, to assess whether
metaphor valence is compositionally derived, we ex-
tracted the valence for each Italian metaphor’s topic
(i.e., the subject of the metaphor) and vehicle (i.e.,
the term used to convey the metaphorical mean-
ing) from the Multilingual Emotion Lexicon (MEL -
Buechel et al. (2020)) and correlated them with the
metaphor valence ratings provided by humans and
models. Additionally, we computed the average
valence of the lemmas composing each metaphor
(excluding stopwords) and likewise correlated them
with metaphor valence ratings obtained from hu-
mans and models. To compare the magnitude
of the correlations for compositionality, Fisher’s z-
transformation was applied following Pearson cor-
relation analyses. This procedure could only be
conducted for the ltalian metaphors, as the Ger-
man datasets lack topic and vehicle annotations,
preventing the extraction of MEL-based values.

3. Reslults

BERT models. Results show a moderate corre-
lation between ltalian BERT-based ratings and

'English translation of the given prompt: "You will
be given a metaphor and asked to evaluate it based on
its emotional valence. Emotional valence refers to how
positive or negative the emotions elicited by the metaphor
are. Use a rating scale ranging from 1 (“very negative”) to
7 (“very positive”). If the metaphor elicits a very negative
emotion, such as sadness or anger, then assign a score
of 1. If the metaphor elicits a very positive emotion, such
as happiness or love, assign a score of 7. Respond with
only a number from 1 to 7; do not add anything else.
Metaphor: met"

human ratings (rho=0.598, p<0.001), with dif-
ferent patterns between everyday and literary
metaphors: while valence scoring for every-
day metaphors show a moderate correlation
(rho=0.498, p<0.001), BERT-based and human rat-
ings for literary metaphors exhibit a strong corre-
lation (rho=0.703, p<0.001). In contrast, we ob-
serve very weak and non significant correlations
between human and German BERT-based ratings
(rho=0.158, p=0.017), both for the COMETA and
for the MIST datasets (respectively, rho=0.126,
p=0.337; and rho=0.146, p=0.058).

GPT model. Findings are homogeneous across
languages, with very strong correlations between
GPT-based and human ratings both for Italian and
German (rho=0.893, p<0.001; rho=0.936, p<0.001,
respectively), and similar patterns for both every-
day and literary metaphors in the ltalian dataset
(rho=0.868, p<0.001 and rho=0.929, p<0.001, re-
spectively) and for both COMETA and MIST Ger-
man datasets (rho=0.945, p<0.001 and rho=0.937,
p<0.001, respectively).

Compositionality. Correlation analyses on hu-
man ratings (MEL) show moderate correlations
between the valence of the topic and the overall
metaphor valence (rho=0.604, p<0.001), as well
as between the valence of the vehicle and the
overall metaphor valence (rho=0.433, p<0.001).
The mean valence of the topic and the vehi-
cle composing the metaphor exhibits a strong
correlation (rho=0.681, p<0.001) with the overall
metaphor valence. Valence ratings derived from
the Italian BERT-based model show moderate cor-
relations with topic, vehicle and their mean va-
lence (rho=0.480, p<0.001; rho=0.419, p<0.001;
rho=0.592, p<0.001 respectively). Conversely,
GPT-derived measures of valence show a strong
correlation with the mean valence of topics and
vehicle (rho=0.736, p<0.001), while correlations
between topic and metaphor valence (rho=0.608,
p<0.001), and between vehicle and metaphor va-
lence (rho=0.513, p< 0.001) remain moderate.

Correlations’ magnitudes for compositionality.
The comparison between the mean valence (MEL)
and GPT revealed a significant difference (z=-
12.216, p<0.001), with GPT showing a higher corre-
lation with human ratings (z=1.372) than the mean
valence (z=0.824). Similarly, the comparison be-
tween the mean valence and BERT was significant
(z=5.897, p0<.001), indicating a higher correlation
for the mean valence (z=0.824) compared to BERT
(z= 0.559). Finally, GPT and BERT also differed
significantly (z=18.114, p0<.001), with GPT show-
ing a substantially higher correlation with human
ratings (z=1.372) than BERT (z=0.559).
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Dataset BERT GPT
Figurative Archive 0.598***  0.893"**
Everyday Metaphors 0.498*** 0.868™**
Literary Metaphors 0.703***  0.929***
German Datasets 0.158*  0.936***
COMETA 0.126  0.945***
MIST 0.146  0.937***
Table 1: Correlation results between the BERT
and GPT models for Italian and German ratings.
Category Human BERT GPT
Topic 0.604*** 0.480*** 0.608***
Vehicle 0.433*** 0.419*** 0.513***
mLemmas 0.681*** 0.592*** 0.736***

Table 2: Correlation results with MEL data.

4. Discussion

While the validity of machine-generated single-
word ratings has been widely established (Martinez
et al., 2025; Conde et al., 2026), the present study
aimed at assessing the validity of valence rat-
ings for metaphorical expressions as derived from
BERT and GPT, evaluating them against human
ratings. Firstly, our results revealed that across
languages (ltalian and German), BERT-based sen-
timent ratings were weakly aligned with human rat-
ings, whereas GPT derived ratings well approxi-
mated human judgment. In particular, the German
BERT performed poorly, while the Italian BERT
showed moderate correlations for everyday and
strong for literary metaphors, likely reflecting the
greater affective load of literary language. It cannot
be however excluded that GPT-40 might have been
exposed to parts of the datasets during training.
This concern could apply primarily to the German
datasets, as the Italian dataset was released after
the model’s training cutoff. If this was the case,
GPT performance in German is only slightly higher
compared to Italian. So, if prior exposure were the
primary driver, a substantially larger gap would be
expected. Instead, the similar performance across
German and ltalian suggests that the results are
better explained by generalizable inferential pro-
cesses rather than memorization. Secondly, our
results on the mechanisms underlying metaphor
valence indicate that, for both humans and models,

Criterion: Human

Comparison z1 z2 z observed
mLemmas-GPT  0.824 1.372 -12.216***
mLemmas-BERT 0.824 0.559 5.897***
GPT-BERT 1.372 0.559  18.114**

Table 3: Correlations’ magnitudes for composition-
ality.

the mean valence of the constituent words largely
guides the overall evaluation. For GPT, the cor-
relation with the mean lemma valence exceeds
0.70, suggesting a strong reliance on the valence
of individual words. For both humans and mod-
els, the topic plays a central role compared to the
vehicle, anchoring the metaphor’s affective value.
Overall, both BERT and GPT are better in captur-
ing the evaluation of a metaphor’s human valence
than a compositionality model based on the aver-
age valence value of the words that compose the
metaphor. More specifically, BERT-based senti-
ment analyzers do not reliably approximate human
valence ratings for metaphors, whereas prompted
LLMs closely align with human-like judgments.

5. Limitations

This work is a preliminary study and several limita-
tions are worth noting. First, having few annotators
might limit the generalizability of the findings, and
future research should both increase their num-
ber and their heterogeneity in terms of sociodemo-
graphic features, also exploiting online surveys.

Second, the use of existing models and GPT-40
for valence prediction provides limited technical nov-
elty. To address this, future studies could explore
additional models, including open-source alterna-
tives such as Llama, in order to obtain more robust
and reliable results.

Third, we acknowledge the imbalance in the num-
ber of metaphors across the two languages, which
should be accounted for in the statistical modeling.

Finally, the human ltalian ratings achieved an
ICC < 0.75, that is considered only moderate. From
another perspective, however, this difference in an-
notation reliability from Italian and German datasets
may also help explain the pattern observed with
BERT. In particular, BERT shows better perfor-
mance on the Italian data, where ratings are nois-
ier, and lower performance on the German data,
where ratings are more consistent. Instead, GPT
performances are significant in both languages,
suggesting that its predictions are less affected by
annotation variability. This pattern indicates that
GPT may capture subtle semantic properties of
metaphors in a way that is closely aligned with hu-
man judgments, even when those judgments are
based on a relatively small number of annotators.

6. Ethics

The present study aims to use computational
tools to approximate human valence judgments
in metaphorical language. However, we are aware
that the used datasets do not cover all possi-
ble syntactic structures and semantic domains of
metaphors and most importantly, they may reflect
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linguistic and cultural bias. Therefore, human par-
ticipants remain the gold standard for affective eval-
uation, while computational approaches must be
considered as complementary tools rather than
complete replacements.
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