Analyzing Political Bias in LLLMs via Target-Oriented Sentiment
Classification

Akram Elbouanani!, Evan Dufraisse!, Adrian Popescu’,

"Université Paris-Saclay, CEA, List, F-91120, Palaiseau, France

Abstract

Political biases encoded by LLMs might have
detrimental effects on downstream applications.
Existing bias analysis methods rely on small-
size intermediate tasks (questionnaire answer-
ing or political content generation) and rely on
the LLMs themselves for analysis, thus propa-
gating bias. We propose a new approach lever-
aging the observation that LLM sentiment pre-
dictions vary with the target entity in the same
sentence. We define an entropy-based incon-
sistency metric to encode this prediction vari-
ability. We insert 1319 demographically and
politically diverse politician names in 450 polit-
ical sentences and predict target-oriented senti-
ment using seven models in six widely spoken
languages. We observe inconsistencies in all
tested combinations and aggregate them in a
statistically robust analysis at different granu-
larity levels. We observe positive and negative
bias toward left and far-right politicians and
positive correlations between politicians with
similar alignment. Bias intensity is higher for
Western languages than for others. Larger mod-
els exhibit stronger and more consistent biases
and reduce discrepancies between similar lan-
guages. We partially mitigate LLM unreliabil-
ity in target-oriented sentiment classification
(TSC) by replacing politician names with fic-
tional but plausible counterparts.

1 Introduction

Large Language Models (LLMs) have reshaped the

Al landscape due to their versatility and ease of use.

Beyond their generation capabilities, they greatly
simplified NLP tasks that previously required
strong expertise and specific development (Kojima
et al., 2022; Qin et al., 2024). However, multiple
biases, including demographic (Salinas et al., 2023)
and political ones (Motoki et al., 2024), question
their use in socially important real-life applications,
including the moderation of political discussions
on social media platforms (Kolla et al., 2024) or
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Figure 1: Sentiment-prediction based analysis of LLM
model-language combinations when varying names in
political sentences before and after politician name re-
placement with fictional but plausible names (no vs.
0.7 transparency). The desired behavior combines
high accuracy, reflecting a correct understanding of
the sentiment associated with names, and low incon-
sistency (Eq. 2), reflecting a lack of bias toward the
analyzed entities. The comparison highlights the entity-
related bias encoded in LLMs and the effectiveness of
the name replacement mitigation approach.

the automatic analysis of media coverage of po-
litical events or discourse (Hsu et al., 2024). Ad-
dressing these tasks requires components such as
hate speech detection, stance detection, or target-
oriented sentiment analysis. These components en-
tail subjectiveness and are bias-prone, making the
understanding and mitigation of this phenomenon
crucial for ensuring accuracy, fairness, and reliabil-
ity.

Existing LLM political bias studies fall into two
main categories. Questionnaire-based works (Hart-
mann et al.,, 2023; Motoki et al., 2024) repur-
pose methodologies, such as the Political Com-
pass (Eysenck, 2018), to infer LLM political lean-
ings based on answers to predefined questions.
Generation-based methods (Bang et al., 2024; Buyl
et al., 2024; Huang et al., 2020) prompt LLMs to
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generate political content and deploy sentiment or
stance detection to infer ideological alignments.
While interesting, these approaches have signif-
icant limitations. First, the number of interac-
tions with LLMs is usually reduced, leading to
limited statistical power. Second, they depend on
the prompt wording, with high result variability
occurring even after minimal changes. Third, they
provide limited actionable insights about LLM use
in downstream applications.

Informed by these limitations, we propose a new
political bias analysis framework leveraging LLM
prediction inconsistency in target-oriented senti-
ment classification. Assume we apply TSC to: “X
has limited means but contributed to solving this
conflict.” A reliable classifier should consistently
predict the same sentiment for any name replacing
X. We define an entropy-based inconsistency met-
ric to quantify this undesired prediction variability.
To verify this hypothesis, we use 450 political sen-
tences from MAD-TSC (Dufraisse et al., 2023), an
existing dataset, and 1319 politicians representing
diversified demographics and eight political align-
ments. We vary the names in the sentences, vary
the models, and use sentence translations in six
languages to obtain nearly 25 million data points
and robustly analyze LLMs’ political bias.

Figure 1 analyzes political bias in LLMs us-
ing TSC accuracy and inconsistency metrics for
42 model-language combinations. Without miti-
gation, name-related inconsistency is significant
for all models due to prediction variability when
changing the politician names. Confirming previ-
ous results (Zhang et al., 2024), TSC accuracy is
better for larger models. Section 4 provides de-
tailed results for political alignments, languages,
models, and politicians. We notably: (1) confirm
positive and negative biases toward the left and the
right political alignments, (2) find a positive corre-
lation for politicians with a similar alignment, (3)
show that bias intensity varies with the language,
and (4) examine the effect of model size on biases.
Replacing politicians with fictional but plausible
names reduces inconsistency and slightly improves
accuracy in most cases. This replacement provides
a simple yet effective way to reduce TSC biases.
However, a degree of inconsistency subsists, ques-
tioning the reliability of LLM usage for NLP tasks
involving subjectivity.

2 Related Work

Sentiment analysis is a prominent NLP application
(Ouyang et al., 2023) used for analyzing media bi-
ases (Falck et al., 2020; Dufraisse et al., 2024), pre-
dicting stock market (Lopez-Lira and Tang, 2023;
Wu et al., 2023), and detecting hate speech (Chiu
et al., 2022).

Importantly, LLMs exhibit societal, cultural, and
political biases, which manifest in generated text
(Sheng et al., 2021, 2019; Naous et al., 2024; An
et al., 2025). These biases complicate sentiment
analysis, particularly in politically sensitive con-
texts, as they can skew model predictions and re-
inforce preexisting biases (Ungless et al., 2023).
We use these observations to highlight the predic-
tions’ unreliability and use them for political bias
analysis.

Studies investigating biases in LLMs use two
main approaches. The first, questionnaires and
controlled tasks, employs structured prompts or
multiple-choice questions to measure biases. For
instance, (AlKhamissi et al., 2024) use simulated
sociological surveys to quantify cultural alignment,
while (Santurkar et al., 2023) leverage public opin-
ion polls to evaluate alignment with demographic
groups. (Hartmann et al., 2023) and (Motoki et al.,
2024) utilize political compass tests and voting ad-
vice applications to assess political leanings. These
methods provide easily quantifiable and repro-
ducible results. A key advantage of questionnaire-
based approaches is their ability to systematically
evaluate biases across diverse contexts, particularly
when varying prompting strategies (Jiang et al.,
2022; Abdulhai et al., 2024). However, they have
significant limitations: constrained designs may
not generalize to real-world applications (Lyu et al.,
2024), and reliance on forced multiple-choice for-
mats can misrepresent model behavior as well as
not reflect real-world use cases (Wang et al., 2024b;
Rottger et al., 2024). Importantly, the questionnaire
sizes are usually reduced (Rozado, 2024), making
a robust statistical analysis of results difficult.

The second approach, open-ended generation
tasks, involves prompting LLMs to generate essays,
poems, or lengthy texts, for a less constrained anal-
ysis of biases. For example, (Gover, 2023) apply
sentiment analysis to political essays generated by
GPT-3, revealing a moderate left-leaning bias. Sim-
ilarly, (McGee, 2023) examine limericks generated
by ChatGPT, uncovering patterns of bias favoring
liberal politicians. These methods provide insights
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into how biases manifest in free-form text, but they
face significant challenges. Open-ended genera-
tion offers a valuable complement to questionnaire-
based approaches, particularly for capturing biases
in context-rich scenarios (Buyl et al., 2024). How-
ever, quantifying biases in open-ended outputs is
inherently difficult. These studies often rely on
word distribution analysis, sentiment or stance de-
tection, or evaluation by LLMs as judges (Huang
et al., 2020; Bang et al., 2024), which are bias-
prone themselves (Ungless et al., 2023). Moreover,
the lack of control over output formats complicates
bias assessment, as traditional algorithmic fairness
metrics (e.g., equalized odds, demographic parity)
are not directly applicable (Scherrer et al., 2024).

Sentiment analysis offers a complementary prac-
tical middle ground between structured question-
naires and open-ended text generation. Unlike rigid
multiple-choice formats, it aligns with real-world
language use while providing measurable bias as-
sessments. The work closest to ours is (Buyl et al.,
2024). The authors analyze LLM-generated de-
scriptions of public figures, using LL.Ms as evalua-
tors, a strategy that may compound biases. We take
the opposite approach and leverage the LLM-based
sentiment classification biases to elicit biases. The
focus on fine-grained entities and the large number
of data points available enable a flexible, nuanced,
and comprehensive bias analysis.

LLMs are multilingual, and understanding lin-
guistic and cultural variability is important for their
deployment (Xu et al., 2024). Existing studies re-
veal that LLMs often exhibit misaligned cultural
and moral biases (Himmerl et al., 2023; Agarwal
et al., 2024), with inconsistent performance and ex-
posure biases across languages (Wang et al., 2024a).
We contribute to this multilingual analysis by com-
paring LLMs prompted in six languages.

3 Methodology

We systematically analyze LLMs’ political bias
via a task-specific evaluation framework based on
target-oriented sentiment classification. We define
an inconsistency metric to quantify the TSC predic-
tion variability. Our approach involves construct-
ing a dataset of political entities and sentences,
translating them into six languages, and evaluat-
ing multiple LLMs. We diversify personal and
political attributes to control confounders such as
demographics and popularity. We also introduce
a control group of synthetic entities to isolate the

effects of entity-oriented biases encoded in LLMs.
Our methodology is designed to provide statisti-
cally robust insights while remaining scalable and
applicable to real-world scenarios.

3.1 Inconsistency Metric

We observe that LLMs inconsistently predict sen-
timent when changing politician names in a given
sentence and leverage this variability to study bi-
ases. Let & = {ey, g, ..., e, } be the set of n politi-
cal entities, and S = {s1, s2, ..., i, } the set of m
sentences used in experiments. Given a sentence
53, we define a sentiment prediction set:

Yi = {p(ej; si)lej € €} ey

with: p(e;, s;) - the predicted sentiment when re-
placing a placeholder in s; with entity e;.

With these notations, we define the inconsistency
metric (/C') for an LLM model-language pair as:

IC=—=> H(Y) 2

with: H(Y;) - the entropy of the sentiment label
distribution in Y;.

An unbiased LLM, a desirable behavior, would
provide the same answer for a given sentence, re-
gardless of the target entity. The entropy value
would be zero, leading to IC' = 0. Figure 1 em-
pirically confirms that inconsistencies appear for
all tested model-language pairs, and Equation 2 is
usable to study bias.

3.2 Model and Language Selection

Model Selection. We analyze political bias with
multiple LLMs whose origin, size, and open-
ness degree vary, including Mistral-7B, Qwen-
7B, Qwen-72B, Llama 3-8B, Llama 3-70B, Aya-
Expanse-32B, and GPT-40-mini. The diversified
geopolitical origin allows us to examine differences
in training data composition and modeling choices.
Varying the size of models from the same family
enables the analysis of scale effects. Model specifi-
cations are provided in Table 5 in the Appendix.

Language Selection. We evaluate English (eng),
French (fra), Spanish (spa), Russian (rus), Arabic
(ara), and Chinese (zho) models to ensure linguis-
tic, geopolitical, and script typology diversity. This
selection spans Indo-European, Semitic, and Sino-
Tibetan language families. All selected languages
rank among the ten most spoken worldwide. Along

15478



with model diversity, the language selection en-
sures the representativity of the proposed political
bias analysis.

3.3 Data Collection

Entity Selection and Characterization. We
combine structured data from Wikidata (Pel-
lissier Tanon et al., 2016) and ParlGov (Doring
and Manow, 2012) to select politicians and obtain
their political alignments. We initially retain all
Wikidata entries listing "politician" among their oc-
cupations and select their political party, birth year,
gender, and country-related information. Since po-
litical parties are sometimes associated with multi-
ple alignments, we resort to alignment averaging to
group parties into eight classical categories (Hey-
wood, 2021) (see definition in section D of the
Appendix): Far Left (FL), Left (LL), Center Left
(CL), Center (CC), Center Right (CR), Right (RR),
Far Right (FR), and Big Tent (BT). Additionally,
we use ParlGov political mappings (conservative
vs. progressive and authoritarian vs. libertarian di-
mensions) to build a political compass. We perform
entity recognition using FLAIR (Akbik et al., 2019)
and entity-linking using mGENRE (De Cao et al.,
2022) over CC-News (Mackenzie et al., 2020) to
count politician mentions in the news and retain
the most frequently mentioned politicians. We then
employ a hierarchical sampling algorithm to obtain
alist of 1319 politicians diversified across countries
and political alignments. We detail the politician se-
lection steps in section B of the Appendix. Finally,
a control counterpart is generated per entity by syn-
thesizing a fake name using GPT-4, conditioned
on non-political attributes (gender, birth year, and
country of origin).

Sentence Selection and Processing. We sample
diversified sentences from MAD-TSC (Dufraisse
et al., 2023), a TSC dataset sourced from numer-
ous European news outlets. These journalistic sen-
tences often convey sentiment in a complex manner,
making TSC non-trivial. Sentences include a target
entity and associated ground truth sentiment label
(neutral, positive, or negative). Since we perform
entity replacement, we design a decision diagram
(see section E of the Appendix) to select only sen-
tences for which entity replacement does not pro-
duce any counterfactual or grammatically incorrect
constructions. For instance, substituting “Donald
Trump” with another politician in a sentence con-
taining “US President Donald Trump” could yield

misleading implications. We manually create two
versions of each sentence—one using a male form
and one using a female form (e.g., "...in her speech"
and "...in his speech") to handle gender variation.
This process results in a set of 450 sentences com-
prising 150 neutral, positive, and negative exam-
ples, each available in male and female variants.
We enable multilingual analysis using professional
sentence translations from MAD-TSC in French
and Spanish. We combine automatic DeepL trans-
lations with manual Russian, Chinese, and Arabic
verification. Native speakers with advanced En-
glish skills check that the original meaning is pre-
served and no translation or gender-related errors
occur.

3.4 Experimental Setup and Analysis.

Prompt Design. We evaluate several prompting
strategies to classify sentiment toward politicians
using the sentences sampled from MAD-TSC. In an
initial experiment, we test both zero-shot and few-
shot prompting methods and compare constrained
versus unconstrained response formats. We set
the temperature at zero in all cases to obtain the
most probable response. These experiments are
conducted in multiple languages to ensure cross-
linguistic validity and isolate political bias from
artifacts introduced by prompt design. We sum-
marize the obtained results in Table 2 and select
the prompt that achieves the highest overall per-
formance across languages and minimizes the in-
cidence of invalid responses. Prompt formulations
and examples are detailed in Appendix G.

Experimental Setup. We construct our dataset
by pairing the 450 preprocessed sentences with the
1,319 entities, resulting in 593,550 prompts per
language—model combination. With nearly 25 mil-
lion data points, this setup ensures strong statistical
support for the observed patterns and captures a
wide range of interactions between linguistic con-
structs and political attributes, thereby providing a
comprehensive foundation for subsequent analysis.
The TSC-based framework enables a flexible aggre-
gation of fine-grained individual data points high-
lighting various bias aspects. We present results for
(1) sentiment distribution for political alignments
on the left-to-right spectrum, (2) politician-level
similarities, (3) 2-dimensional political compass
analysis, (4) cross-language sentiment patterns, and
(5) the effect of model size on bias intensity.
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4 Results

Sentiment analysis across models and languages
reveals systematic biases based on political align-
ment. Figure 2 shows that models consistently
favor left, center-left, and centrist politicians while
assigning more negative sentiment to right and far-
right politicians. These results are aligned with pre-
vious findings (Gover, 2023). Interestingly, while
biases occur in all languages, they are more pro-
nounced in English, Spanish, and French than in
Russian, Arabic, and Chinese. A statistical test
confirms the statistical significance in all languages
(see section J of the Appendix). The consistency
of these trends across models suggests that they are
not random but may be caused by LLM training
data biases. In the following paragraphs, we delve
deeper into the influence of individual languages
and models.

Larger models exhibit stronger biases that are
more consistent across languages. Figure 2
shows larger language models display more pro-
nounced biases than their smaller counterparts.
Qwen-72B and Llama 3-70B assign more neg-
ative sentiment to far-right and right-leaning politi-
cians while showing stronger positive sentiment
for center-right, center-left, and left-leaning politi-
cians than Qwen-7B and Llama 3-8B. The training
corpora are unavailable, but we can safely assume
they are similar within the same family of models.
These differences are noticeable across Western
and non-Western languages when analyzing indi-
vidual model-language combinations in Figure 3.
Llama 3-8B in Arabic does not exhibit a signifi-
cant negative bias toward far-right politicians, the
most consistent bias observed globally. In con-
trast, Llama 3-70B exhibits a negative bias toward
far-right figures. In English, biases also become
more pronounced in the larger model, with stronger
deviations in sentiment scores across political align-
ments. In addition to bias intensity, we study its
variation across languages in Figure 4 (a) by com-
puting the correlations between sentiment predic-
tions Qwen-7B and Qwen-72B. The results are ob-
tained by averaging the Jaccard similarity indexes
of individual entities for each model-language pair.
They show that more similar TSC predictions are
obtained with larger models. These results suggest
that as models scale up, their positive and nega-
tive biases tend to intensify but also become more
consistent across languages. This is possibly due
to larger LLMSs’ increased capacity to internalize

implicit patterns from training data.

Aya-Expanse-32B exhibits stronger biases in non-
Western languages. Figure 3 (b) shows Aya-
Expanse-32B displays higher biases for Arabic.
While the figure specifically highlights Arabic, this
pattern holds consistently for Russian and Chinese.
This is the only model specifically trained for mul-
tilingual tasks in our set of models. An explanation
comes from Aya’s training methodology, which re-
lies heavily on translating data from high-resource
languages (e.g., English) to others. Figure 4 also
highlights that Aya’s predictions are more simi-
lar across languages than those of Qwen models.
While Aya’s multilingual training is effective for
cross-lingual generalization, it may also lead to a
more uniform propagation of biases across diverse
linguistic contexts. These findings underscore the
trade-offs in multilingual model design and the
need to consider how training data and methodolo-
gies influence bias amplification carefully.

LLMs have a left-libertarian bias. Using Parl-
Gov data, which assigns parties a progressive-
conservative and authoritarian-libertarian score, we
map politicians onto a 10x10 political compass
grid. We compute the average sentiment score
of all associated politicians for each square, then
average the results over neighboring squares to
highlight broader trends. As shown in Figure 5,
the sentiment distribution for GPT-40-mini in En-
glish and Chinese aligns with findings from previ-
ous studies (Hartmann et al., 2023; Motoki et al.,
2024), reinforcing the conclusion that ChatGPT
exhibits a left-libertarian bias. Sentiment analysis
across the political compass reveals a consistent
pattern: politicians associated with left-libertarian
positions receive more positive sentiment, while
those aligned with right-authoritarian positions re-
ceive more negative sentiment. Additionally, our
approach enables a more fine-grained analysis, re-
vealing that centrist parties also tend to receive
higher sentiment scores. This trend holds across
all languages and models, further supporting the
robustness of these patterns.

LLMs have an internal representation of entities.
To test this hypothesis in sentiment analysis tasks,
we construct a sentiment matrix M}, for each entity
e, where the element (i, j) of the matrix corre-
sponds to the output sentiment from model j when
given input sentence ¢ with target entity e;. We
then compute the cosine similarity between matri-
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Figure 2: Average sentiment scores for languages (aggregated across all models) and for models (aggregated
across all languages) per alignment. For each language or model, the averages are centered around the mean of the
sentiments. Shaded areas represent 95% confidence intervals. The results indicate a consistent positive bias for CC,
CL, and LL politicians, and a negative bias for RR and FR politicians across all languages and models. English,
French, and Spanish exhibit stronger biases than Arabic, Chinese, and Russian. Additionally, larger models tend to

demonstrate higher biases than smaller models.

ces My, and Mjy,. For each column j, we calculate
the cosine similarity between the corresponding
column vectors of My, and Mj,:

) )

Kj(MklﬂMkz) = - N
1) - 1322
where M ,g ) and M. k(;; ) denote the j-th column

vectors of My, and My, respectively, (-, -) is the
dot product, and || - || is the Euclidean norm. The
final cosine similarity is the average of these values
across all columns:

1 J
K(Mkkaz) = j ZKj(Mkl7Mk2)7
j=1

where J is the total number of columns.

Using this similarity measure, we construct a
similarity matrix (Figure 6), where each cell rep-
resents the similarity between two entities. The
matrix reveals two distinct blocks: one in the top
left and another in the bottom right. This divi-
sion suggests a separation between entities asso-
ciated with liberal democracies and those poten-
tially aligned with authoritarian tendencies. Enti-
ties closer in similarity exhibit more aligned senti-
ment patterns, reflecting ideological or contextual
affinities. For example, Pedro Sdnchez and Olaf
Scholz, both European socialist leaders, show high
similarity (+0.92), likely due to shared political ide-
ology and regional context. Similarly, Joe Biden
and Kamala Harris, who share a political affilia-
tion and roles within the same administration, are
closely aligned (+0.9). Jean-Luc Mélenchon and

Jeremy Corbyn (+0.89), both left-wing politicians
advocating for progressive policies, also exhibit
significant similarity. These patterns emerge in all
the tested languages and suggest that LLMs encode
meaningful representations of entities, capturing
real-world ideological and contextual distinctions
even in sentiment analysis tasks.

Control Group and Mitigation. We detail the
control group experiment summarized in Figure 1
whose objective is two-fold: (1) it confirms that
political attributes are the primary source of bias by
isolating the influence of political associations on
model behavior, and (2) it provides a method to mit-
igate these biases, making sentiment analysis fairer
and more accurate. For each entity, we use an LLM
to generate a fake name that preserves non-political
attributes (gender, birth year, and country of origin).
Running simulations with the control group reveals
significant improvements in model consistency and
slight gains in accuracy, as shown in Figure 1. This
suggests that removing political attributes reduces
inconsistencies in model responses across entities.

Figure 7 demonstrates that political biases are
significantly reduced compared to the original re-
sults in Figure 2. However, some differences persist
and are explained by demographic factors. First,
female names (+0.03), which are overrepresented
in the left alignment, have more positive predic-
tions than their male counterparts (-0.01). Second,
LLMs tend to rate Russian and non-Western names
lower (often linked to far-left or far-right entities).
These residual biases suggest that while political at-
tributes are the primary driver of bias, non-political
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Figure 3: Boxplots depicting average sentiment scores
for entities across political alignments in English and
Arabic. The results reveal a pronounced bias in English,
particularly a strong negative bias for far-right figures
and a positive one for left figures. In contrast, biases
in Arabic are less discernible, except for Aya-Expanse-
32B, a model trained for multilingual tasks, which ex-
hibits more apparent biases in Arabic as well—showing
positive sentiment toward LL and CL (center-left) fig-
ures and negative sentiment toward FR figures.

attributes still exert a minor influence.

This control group approach confirms that polit-
ical attributes are the primary source of bias and
provides a practical method to mitigate them in
TSC. By isolating and addressing these sources,
we can enhance the LLM fairness and reliability.

5 Conclusion

Understanding political bias in LLMs is crucial
as their real-world use grows. In this study, we
present a novel approach using target-oriented sen-
timent inconsistencies to quantify these biases. We
systematically varied political entities in controlled
sentence templates to obtain a massive TSC predic-
tion dataset and aggregate them to analyze differ-
ent bias facets. Our results have several important
implications. First, we contribute to studying the
LLMs’ political biases by introducing a flexible

framework that builds on TSC, a fine-grained NLP
task. This modeling enables a flexible aggregation
of results, making our approach complementary to
existing ones. We emphasize the roles of languages
and LLM sizes and analyze political alignments
and individual entities. Our results highlight sys-
tematic political biases in LL.Ms, with more posi-
tive sentiment assigned to left-leaning politicians
and more negative sentiment to far-right figures.
Bias intensity is stronger in English, French, and
Spanish but exists across all tested languages. We
find that larger models accentuate bias and increase
similarities between predictions in different lan-
guages. These findings support previous work (Yin
et al., 2022) showing that native language is not the
best choice for probing regional knowledge when
alternatives exist. We also highlight similarities
between the LLMs representations of individual
politicians with similar alignments.

Second, the prediction inconsistencies signifi-
cantly affect the LLLM use for target-oriented sen-
timent classification. This finding, added to the
fact that small models are still competitive in
TSC (Bucher and Martini, 2024), questions the
LLM robustness for this particular task despite their
easy deployment. More generally, the observed in-
consistency leads us to recommend caution when
employing LLM for bias-prone tasks, particularly
those involving subjectivity.

Third, these biases can be mitigated to a certain
extent. We tested a post-training strategy by replac-
ing politician names with more neutral alternatives.
This strategy reduces sentiment inconsistencies and
also brings small accuracy gains. However, ad-
dressing bias in one task does not guarantee neu-
trality in others. Future work should explore how
bias manifests in different applications and across a
broader range of entities. Equally important, LLM
creators could use our findings to integrate bias
mitigation in subjective tasks during training.

Finally, the proposed strategy is model-agnostic
and adaptable to other languages. We will release
the code and data to contribute to systematic and
reproducible political bias evaluation.

6 Limitations

Analysis Scope. Our study complements those
focusing on controlled text generation (Gover,
2023; Bang et al., 2024). We confirm the existence
of political bias in LLMs through the TSC lens, an
important downstream task. The study could be
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for GPT-40-mini in English (left) and Chinese (right).
The y-axis represents the social policy spectrum (0: so-
cially progressive, 10: socially conservative), and the
x-axis represents the economic policy spectrum (0: fis-
cally progressive, 10: fiscally conservative). Parties
are positioned using ParlGov data, with colors indicat-
ing the average sentiment of affiliated politicians (red:
negative, green: positive). Blank squares denote no cor-
responding party. Left-libertarian parties consistently
receive positive sentiment, while right-authoritarian par-
ties show negative sentiment, highlighting consistent
ideological biases across languages.

further explored in two directions for greater com-
prehensiveness. First, it would be interesting to
test whether our conclusions hold for other down-
stream tasks having a subjective component, includ-
ing stance or hate speech detection. Second, we
could explore LLLM biases for entities other than
politicians to broaden the scope. We could test
other entities within the political domain, such as
political parties; and non political ones, including
public organizations, companies, or products. Such
extensions depend on the availability of labeled
datasets for the cited tasks and entity types.

Data Representativeness. Our dataset includes
a diverse set of politicians but remains dominated
by figures frequently mentioned in Western media,
which make up the majority of CC-News. This
modeling choice is intentional since political bias
occurs for entities often encountered in the training

Entity Similarity (English)
Donald Trump1llV 86 83 85 84 85 84 84 82 77 73 75 73 73 74 74 77 78
Vladimir Putin {86 §{V 86 85 86 86 83 81 80 74 73 74 73 72 74 73 76 78
Nicolds Maduro-83 86§V 85 86 84 81 82 79 73 73 73 72 72 74 74 76 78
Jair Bolsonaro 85 85 85 Ty 7/ 85 83 84 80 74 75 76 75 75 76 76 80 79 95
Viktor Orban 84 86 86 /iyl 84 85 84 78 78 77 77 76 79 79 81 81
Benjamin Netanyahu-85 86 84 85 - itd87 L1880 79 80 79 79 82 80 81 82
George W. Bush84 83 81 83 84 8710y | 84 79 80 82 79 80 81 80 81 82 90
Mike Pence-84 81 82 84 85 ) MIUCL] 82 84 85 83 84 86 84 84 85
Theresa May-82 80 79 80 84 v/ 84 ELNINY ssﬂaa 85 84 -1 86 84 86
Angela Merkel-77 74 73 74 78 80 79 82 85V 84 81 81 79 83 81 80 80 85
Ursula von der Leyen-73 73 73 75 78 79 80 84ﬂ84 100 :ZANSONET 91 90 :L3K:(
Joe Biden-75 74 73 76 77 80 82 85 86 81 "‘100 90 90 89 89 XA
Emmanuel Macron-73 73 72 75 77 79 79 83 85 81 CLNCURIS:CCNEPR 87 -
Kamala Harris-
Olaf Scholz-
Pedro Sanchez-
Jean-Luc Mélenchon-
Jeremy Corbyn-

Similarity

-80

-75

NI 2 N QS Q¢
P B R S L@ X (O K
<P &S S que,p‘\é‘l—(\/e &
O
'

Figure 6: Similarity matrix of entities in English, where
each cell represents the similarity between two entities
(scaled to 100). Greener squares indicate higher simi-
larity. The matrix reveals two distinct blocks: one in
the top left and another in the bottom right, suggesting
a divide between entities potentially aligned with au-
thoritarian tendencies and those associated with liberal
Western democracies. Closer similarity values reflect
aligned sentiment patterns, potentially indicating ideo-
logical or contextual affinities.

data, as shown by the control experiment. As a
result, some countries remain underrepresented in
the entity set. Similarly, the sentences used in the
experiments are primarily drawn from European
political discourse. We filtered sentences focused
on a narrow context to enable controlled compar-
isons when varying the politician names. Howeyver,
we cannot guarantee that they capture the nuances
of the political debate globally.

Bias Mitigation and Trade-offs. Including con-
trol entities (non-political names) helps distinguish
biases related to political attributes and effectively
reduces entity-related bias in our context. How-
ever, bias subsists to some degree, and the method
could be further improved by checking that con-
trol entities’ first and last names are not politically
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Figure 7: Average sentiment scores for languages and for models using a set of fake names reflecting non-political
attributes (gender, birth year, and country of origin) of our original entities. Shaded areas represent 95% confidence
intervals. The results show that the biases for political entities largely disappear, although some anomalies persist.
These anomalies are attributed to LLMs rating female names higher (often corresponding to left-leaning entities)
and Russian or non-Western names lower (often corresponding to far-left or far-right leaning entities). This suggests
that TSC biases are primarily driven by political associations rather than non-political attributes.

charged. Equally, the replacement approach also
reduces some contextual information. While neces-
sary for isolating the effects of political affiliation,
this trade-off may limit insights into how biases
manifest in usual political discussions in other con-
texts. More advanced political bias mitigation tech-
niques would require in-depth model adaptations
beyond this contribution’s scope.

Evolving Nature of Biases. The biases observed
reflect the state of political text included in the
LLMs’ training dataset. For instance, the sentiment
expressed about a politician’s or a political align-
ment’s actions can vary drastically over time. The
reported findings will probably evolve as models
are updated with new data and political landscapes
shift, and future research should periodically re-
assess bias patterns to account for these changes.

Model and Language Representativeness. We
experimented with seven models and six languages
representative of current LLMs, enabling meaning-
ful comparisons across these two axes. The results
highlight bias for all model-language combinations,
with some variability for specific combinations, al-
lowing us to present robust findings. The study
could be further generalized by including more
models and languages, but such an extension is
challenging. First, we performed initial tests with
more open-source models but discarded them due
to low accuracy and/or the impossibility of obtain-
ing usable inferences. Second, we tested many
entity-sentence combinations, and the cost of run-
ning complete experiments with multiple models,

particularly in a few-shot learning setting, exceeded
our financial means. We selected six widely used
languages from linguistic groups representing dif-
ferent geopolitical alignments and found interest-
ing differences between models in these languages.
Integrating other languages would further improve
the results’ robustness. It would be particularly in-
teresting to test biases for low-resourced languages.

7 Ethical Considerations

This study investigates political bias in large lan-
guage models (LLMs) to improve fairness and
transparency in Al systems. We prioritize trans-
parency by releasing our methodology, data, and
code for reproducibility, and focus on systemic bias
patterns rather than individuals to avoid reinforc-
ing stereotypes or misinformation. Our analysis
includes diverse politicians across regions, ideolo-
gies, and languages to ensure balanced represen-
tation. We acknowledge that findings are influ-
enced by dataset and model choices, and caution
against misusing results to generalize about politi-
cal groups or imply intentional bias in LLMs. This
work does not endorse political positions and aims
to support safer, more equitable Al systems for
politically sensitive applications.

Acknowledgements

This work has been funded by the BOOM ANR
Project - ANR-20-CE23-0024 and the BPI funded
project OpenLLM-France. It was made possible by
the use of the FactorylA supercomputer, financially
supported by the Ile-de-France Regional Council.

15484



References

Marwa Abdulhai, Gregory Serapio-Garcia, Clement
Crepy, Daria Valter, John Canny, and Natasha Jaques.
2024. Moral Foundations of Large Language Models.
In Proceedings of the 2024 Conference on Empiri-
cal Methods in Natural Language Processing, pages
17737-17752, Miami, Florida, USA. Association for
Computational Linguistics.

Utkarsh Agarwal, Kumar Tanmay, Aditi Khandelwal,
and Monojit Choudhury. 2024. Ethical Reasoning
and Moral Value Alignment of LLMs Depend on the
Language We Prompt Them in. In Proceedings of
the 2024 Joint International Conference on Compu-
tational Linguistics, Language Resources and Eval-
uation (LREC-COLING 2024), pages 6330-6340,
Torino, Italia. ELRA and ICCL.

Alan Akbik, Tanja Bergmann, Duncan Blythe, Kashif
Rasul, Stefan Schweter, and Roland Vollgraf. 2019.
Flair: An easy-to-use framework for state-of-the-art
nlp. In Proceedings of the 2019 conference of the
North American chapter of the association for com-
putational linguistics (demonstrations), pages 54-59.

Badr AlKhamissi, Muhammad EINokrashy, Mai
Alkhamissi, and Mona Diab. 2024. Investigating
Cultural Alignment of Large Language Models. In
Proceedings of the 62nd Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1:
Long Papers), pages 12404—12422, Bangkok, Thai-
land. Association for Computational Linguistics.

Jiafu An, Difang Huang, Chen Lin, and Mingzhu
Tai. 2025. Measuring gender and racial biases
in large language models: Intersectional evidence
from automated resume evaluation. PNAS Nexus,
4(3):pgat089.

Yejin Bang, Delong Chen, Nayeon Lee, and Pascale
Fung. 2024. Measuring Political Bias in Large Lan-
guage Models: What Is Said and How It Is Said. In
Proceedings of the 62nd Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1:
Long Papers), pages 11142—11159, Bangkok, Thai-
land. Association for Computational Linguistics.

Martin Juan José Bucher and Marco Martini. 2024.
Fine-tuned’small’llms (still) significantly outperform
zero-shot generative ai models in text classification.
arXiv preprint arXiv:2406.08660.

Maarten Buyl, Alexander Rogiers, Sander Noels, Iris
Dominguez-Catena, Edith Heiter, Raphael Romero,
Iman Johary, Alexandru-Cristian Mara, Jefrey Lijf-
fijt, and Tijl De Bie. 2024. Large Language Mod-
els Reflect the Ideology of their Creators. Preprint,
arXiv:2410.18417.

Ke-Li Chiu, Annie Collins, and Rohan Alexander.
2022. Detecting Hate Speech with GPT-3. Preprint,
arXiv:2103.12407.

Nicola De Cao, Ledell Wu, Kashyap Popat, Mikel
Artetxe, Naman Goyal, Mikhail Plekhanov, Luke

Zettlemoyer, Nicola Cancedda, Sebastian Riedel, and
Fabio Petroni. 2022. Multilingual autoregressive en-
tity linking. Transactions of the Association for Com-
putational Linguistics, 10:274-290.

Holger Doring and Philip Manow. 2012. Parliament
and government composition database (parlgov). An
infrastructure for empirical information on parties,
elections and governments in modern democracies.
Version, 12(10).

Evan Dufraisse, Adrian Popescu, Julien Tourille,
Armelle Brun, and Jerome Deshayes. 2023. MAD-
TSC: A multilingual aligned news dataset for target-
dependent sentiment classification. In Proceedings
of the 61st Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Papers),
pages 8286-8305, Toronto, Canada. Association for
Computational Linguistics.

Evan Dufraisse, Adrian Popescu, Julien Tourille,
Armelle Brun, and Olivier Hamon. 2024. Combin-
ing objective and subjective perspectives for political
news understanding. Preprint, arXiv:2408.11174.

Hans J Eysenck. 2018. The psychology of politics. Rout-
ledge.

Fabian Falck, Julian Marstaller, Niklas Stoehr, Soren
Maucher, Jeana Ren, Andreas Thalhammer, Achim
Rettinger, and Rudi Studer. 2020. Measuring Prox-
imity Between Newspapers and Political Parties: The
Sentiment Political Compass. Policy & Internet,
12(3):367-399.

Lucas Gover. 2023. Political bias in large language
models. The Commons: Puget Sound Journal of
Politics, 4(1):2.

Katharina Hémmerl, Bjoern Deiseroth, Patrick
Schramowski, Jindfich Libovicky, Constantin
Rothkopf, Alexander Fraser, and Kristian Kersting.
2023. Speaking Multiple Languages Affects the
Moral Bias of Language Models. In Findings of
the Association for Computational Linguistics: ACL
2023, pages 2137-2156, Toronto, Canada. Associa-
tion for Computational Linguistics.

Jochen Hartmann, Jasper Schwenzow, and Maximil-
ian Witte. 2023. The political ideology of conversa-
tional AI: Converging evidence on ChatGPT’s pro-
environmental, left-libertarian orientation. Preprint,
arXiv:2301.01768.

Andrew Heywood. 2021. Political ideologies: An intro-
duction. Bloomsbury Publishing.

Yi-Li Hsu, Jui-Ning Chen, Yang Fan Chiang, Shang-
Chien Liu, Aiping Xiong, and Lun-Wei Ku. 2024.
Enhancing perception: Refining explanations of news
claims with LLM conversations. In Findings of the
Association for Computational Linguistics: NAACL
2024, pages 2129-2147, Mexico City, Mexico. Asso-
ciation for Computational Linguistics.

15485


https://doi.org/10.18653/v1/2024.emnlp-main.982
https://doi.org/10.18653/v1/2024.acl-long.671
https://doi.org/10.18653/v1/2024.acl-long.671
https://doi.org/10.1093/pnasnexus/pgaf089
https://doi.org/10.1093/pnasnexus/pgaf089
https://doi.org/10.1093/pnasnexus/pgaf089
https://doi.org/10.18653/v1/2024.acl-long.600
https://doi.org/10.18653/v1/2024.acl-long.600
https://doi.org/10.48550/arXiv.2410.18417
https://doi.org/10.48550/arXiv.2410.18417
https://doi.org/10.48550/arXiv.2103.12407
https://doi.org/10.1162/tacl_a_00460
https://doi.org/10.1162/tacl_a_00460
https://doi.org/10.18653/v1/2023.acl-long.461
https://doi.org/10.18653/v1/2023.acl-long.461
https://doi.org/10.18653/v1/2023.acl-long.461
https://arxiv.org/abs/2408.11174
https://arxiv.org/abs/2408.11174
https://arxiv.org/abs/2408.11174
https://doi.org/10.1002/poi3.222
https://doi.org/10.1002/poi3.222
https://doi.org/10.1002/poi3.222
https://doi.org/10.18653/v1/2023.findings-acl.134
https://doi.org/10.18653/v1/2023.findings-acl.134
https://doi.org/10.48550/arXiv.2301.01768
https://doi.org/10.48550/arXiv.2301.01768
https://doi.org/10.48550/arXiv.2301.01768
https://doi.org/10.18653/v1/2024.findings-naacl.137
https://doi.org/10.18653/v1/2024.findings-naacl.137

Po-Sen Huang, Huan Zhang, Ray Jiang, Robert Stan-
forth, Johannes Welbl, Jack Rae, Vishal Maini, Dani
Yogatama, and Pushmeet Kohli. 2020. Reducing Sen-
timent Bias in Language Models via Counterfactual
Evaluation. In Findings of the Association for Com-
putational Linguistics: EMNLP 2020, pages 65-83,
Online. Association for Computational Linguistics.

Hang Jiang, Doug Beeferman, Brandon Roy, and Deb
Roy. 2022. CommunityLM: Probing Partisan World-
views from Language Models. In Proceedings of
the 29th International Conference on Computational
Linguistics, pages 6818-6826, Gyeongju, Republic
of Korea. International Committee on Computational
Linguistics.

Takeshi Kojima, Shixiang Shane Gu, Machel Reid, Yu-
taka Matsuo, and Yusuke Iwasawa. 2022. Large lan-
guage models are zero-shot reasoners. Advances in

neural information processing systems, 35:22199—
22213.

Mabhi Kolla, Siddharth Salunkhe, Eshwar Chandrasekha-
ran, and Koustuv Saha. 2024. Llm-mod: Can large
language models assist content moderation? In Ex-
tended Abstracts of the CHI Conference on Human
Factors in Computing Systems, pages 1-8.

Alejandro Lopez-Lira and Yuehua Tang. 2023. Can
ChatGPT Forecast Stock Price Movements? Return
Predictability and Large Language Models. Preprint,
Social Science Research Network:4412788.

Chenyang Lyu, Minghao Wu, and Alham Aji. 2024.
Beyond Probabilities: Unveiling the Misalignment
in Evaluating Large Language Models. In Proceed-
ings of the 1st Workshop on Towards Knowledgeable
Language Models (KnowLLM 2024), pages 109-131,
Bangkok, Thailand. Association for Computational
Linguistics.

Joel Mackenzie, Rodger Benham, Matthias Petri, Jo-
hanne R Trippas, J Shane Culpepper, and Alistair
Moffat. 2020. Cc-news-en: A large english news cor-
pus. In Proceedings of the 29th ACM International
Conference on Information & Knowledge Manage-
ment, pages 3077-3084.

Robert W. McGee. 2023. Is Chat Gpt Biased Against
Conservatives? An Empirical Study. Preprint, Social
Science Research Network:4359405.

Fabio Motoki, Valdemar Pinho Neto, and Victor Ro-
drigues. 2024. More human than human: Measuring
ChatGPT political bias. Public Choice, 198(1):3-23.

Tarek Naous, Michael J Ryan, Alan Ritter, and Wei Xu.
2024. Having Beer after Prayer? Measuring Cultural
Bias in Large Language Models. In Proceedings
of the 62nd Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Papers),
pages 16366—-16393, Bangkok, Thailand. Association
for Computational Linguistics.

Siru Ouyang, Shuohang Wang, Yang Liu, Ming Zhong,
Yizhu Jiao, Dan Iter, Reid Pryzant, Chenguang Zhu,

Heng Ji, and Jiawei Han. 2023. The Shifted and The
Overlooked: A Task-oriented Investigation of User-
GPT Interactions. In Proceedings of the 2023 Con-
ference on Empirical Methods in Natural Language
Processing, pages 2375-2393, Singapore. Associa-
tion for Computational Linguistics.

Thomas Pellissier Tanon, Denny Vrandecié, Sebastian
Schaffert, Thomas Steiner, and Lydia Pintscher. 2016.
From freebase to wikidata: The great migration. In
Proceedings of the 25th international conference on
world wide web, pages 1419-1428.

Libo Qin, Qiguang Chen, Xiachong Feng, Yang Wu,
Yongheng Zhang, Yinghui Li, Min Li, Wanxiang Che,
and Philip S Yu. 2024. Large language models meet
nlp: A survey. arXiv preprint arXiv:2405.12819.

Paul Rottger, Valentin Hofmann, Valentina Pyatkin,
Musashi Hinck, Hannah Rose Kirk, Hinrich Schiitze,
and Dirk Hovy. 2024. Political Compass or Spin-
ning Arrow? Towards More Meaningful Evaluations
for Values and Opinions in Large Language Models.
https://arxiv.org/abs/2402.16786v2.

David Rozado. 2024. The political preferences of
LLMs. PLOS ONE, 19(7):e0306621.

Abel Salinas, Parth Shah, Yuzhong Huang, Robert Mc-
Cormack, and Fred Morstatter. 2023. The unequal
opportunities of large language models: Examining
demographic biases in job recommendations by chat-
gpt and llama. In Proceedings of the 3rd ACM Con-
ference on Equity and Access in Algorithms, Mecha-
nisms, and Optimization, pages 1-15.

Shibani Santurkar, Esin Durmus, Faisal Ladhak, Cinoo
Lee, Percy Liang, and Tatsunori Hashimoto. 2023.
Whose Opinions Do Language Models Reflect? In
Proceedings of the 40th International Conference on
Machine Learning, pages 29971-30004. PMLR.

Nino Scherrer, Claudia Shi, Amir Feder, and David Blei.
2024. Evaluating the moral beliefs encoded in 1lms.
Advances in Neural Information Processing Systems,
36.

Emily Sheng, Kai-Wei Chang, Prem Natarajan, and
Nanyun Peng. 2021. Societal Biases in Language
Generation: Progress and Challenges. In Proceed-
ings of the 59th Annual Meeting of the Association for
Computational Linguistics and the 11th International
Joint Conference on Natural Language Processing
(Volume 1: Long Papers), pages 4275-4293, Online.
Association for Computational Linguistics.

Emily Sheng, Kai-Wei Chang, Premkumar Natarajan,
and Nanyun Peng. 2019. The Woman Worked as a
Babysitter: On Biases in Language Generation. In
Proceedings of the 2019 Conference on Empirical
Methods in Natural Language Processing and the
9th International Joint Conference on Natural Lan-
guage Processing (EMNLP-IJCNLP), pages 3407—
3412, Hong Kong, China. Association for Computa-
tional Linguistics.

15486


https://doi.org/10.18653/v1/2020.findings-emnlp.7
https://doi.org/10.18653/v1/2020.findings-emnlp.7
https://doi.org/10.18653/v1/2020.findings-emnlp.7
https://doi.org/10.2139/ssrn.4412788
https://doi.org/10.2139/ssrn.4412788
https://doi.org/10.2139/ssrn.4412788
https://doi.org/10.18653/v1/2024.knowllm-1.10
https://doi.org/10.18653/v1/2024.knowllm-1.10
https://doi.org/10.2139/ssrn.4359405
https://doi.org/10.2139/ssrn.4359405
https://doi.org/10.1007/s11127-023-01097-2
https://doi.org/10.1007/s11127-023-01097-2
https://doi.org/10.18653/v1/2024.acl-long.862
https://doi.org/10.18653/v1/2024.acl-long.862
https://doi.org/10.18653/v1/2023.emnlp-main.146
https://doi.org/10.18653/v1/2023.emnlp-main.146
https://doi.org/10.18653/v1/2023.emnlp-main.146
https://doi.org/10.1371/journal.pone.0306621
https://doi.org/10.1371/journal.pone.0306621
https://doi.org/10.18653/v1/2021.acl-long.330
https://doi.org/10.18653/v1/2021.acl-long.330
https://doi.org/10.18653/v1/D19-1339
https://doi.org/10.18653/v1/D19-1339

Eddie L. Ungless, Bjorn Ross, and Vaishak Belle. 2023.
Potential Pitfalls With Automatic Sentiment Analysis:
The Example of Queerphobic Bias. Social Science
Computer Review, 41(6):2211-2229.

Bin Wang, Zhengyuan Liu, Xin Huang, Fangkai Jiao,
Yang Ding, AiTi Aw, and Nancy Chen. 2024a. SeaE-
val for Multilingual Foundation Models: From Cross-
Lingual Alignment to Cultural Reasoning. In Pro-
ceedings of the 2024 Conference of the North Amer-
ican Chapter of the Association for Computational
Linguistics: Human Language Technologies (Volume
1: Long Papers), pages 370-390, Mexico City, Mex-
ico. Association for Computational Linguistics.

Xinpeng Wang, Bolei Ma, Chengzhi Hu, Leon Weber-
Genzel, Paul Rottger, Frauke Kreuter, Dirk Hovy,
and Barbara Plank. 2024b. “My Answer is C”: First-
Token Probabilities Do Not Match Text Answers in
Instruction-Tuned Language Models. In Findings of
the Association for Computational Linguistics: ACL
2024, pages 7407-7416, Bangkok, Thailand. Associ-
ation for Computational Linguistics.

Shijie Wu, Ozan Irsoy, Steven Lu, Vadim Dabravolski,
Mark Dredze, Sebastian Gehrmann, Prabhanjan Kam-
badur, David Rosenberg, and Gideon Mann. 2023.
Bloomberggpt: A large language model for finance.
Preprint, arXiv:2303.17564.

Yuemei Xu, Ling Hu, Jiayi Zhao, Zihan Qiu, Yuqi Ye,
and Hanwen Gu. 2024. A survey on multilingual
large language models: Corpora, alignment, and bias.
arXiv preprint arXiv:2404.00929.

Da Yin, Hritik Bansal, Masoud Monajatipoor, Liu-
nian Harold Li, and Kai-Wei Chang. 2022. Geom-
lama: Geo-diverse commonsense probing on multi-
lingual pre-trained language models. arXiv preprint
arXiv:2205.12247.

Wenxuan Zhang, Yue Deng, Bing Liu, Sinno Pan, and
Lidong Bing. 2024. Sentiment Analysis in the Era
of Large Language Models: A Reality Check. In
Findings of the Association for Computational Lin-
guistics: NAACL 2024, pages 3881-3906, Mexico
City, Mexico. Association for Computational Lin-
guistics.

A Alignment Computation for Political
Entities

To define political alignment for entities, we link
them to their respective political parties using Wiki-
data. The political alignment of each entity is then
inferred from the alignment information associated
with their party in Wikidata. However, this ap-
proach introduces two key challenges:

1. Multiple Party Associations: Entities may
be associated with more than one political

party.

2. Multiple Alignment Associations: Political
parties may be associated with more than one
political alignment.

A.1 Resolving Multiple Party Associations

Entities can have multiple party affiliations over
time. For example, Donald Trump is associ-
ated with several parties, including the Republi-
can Party, Reform Party of the United States of
America, Democratic Party, and independent politi-
cian. Wikidata ranks these associations into three
categories: Preferred Rank, Normal Rank, and Dep-
recated Rank. To resolve this issue, we apply the
following procedure:

* First, select the entry with the Preferred Rank,
provided it has a non-blank name.

 If no such entry exists, iterate through the
remaining entries, ordered by their end time
value. Select the party with either no end time
or the most recent end time.

This method ensures that each politician is asso-
ciated with the most accurate and relevant political
party. We further validate this by manually verify-
ing the results.

Resolving Multiple Alignment Associations
Political parties may also have multiple alignment
associations. For instance, the Renaissance Party
of France is associated with three alignments: cen-
trism, centre-left, and centre-right. To address this,
we observe the distribution of alignments across
all entities and note that centrist alignments are
overrepresented compared to far-left or far-right
alignments. To ensure balanced representation and
assign a single alignment to each party, we employ
the Alignment Computation algorithm (see Algo-
rithm 1).

The algorithm works by averaging the align-
ments and then rounding them away from the cen-
ter. For example, the Renaissance Party’s align-
ments (centre-left, centrism, and centre-right) are
averaged and rounded to CC (center). This ap-
proach ensures a balanced and consistent represen-
tation of political alignments across the dataset.

B Balancing the Dataset

After associating each entity with a political align-
ment, we address the need to balance the dataset
across both political alignments and countries of
origin. This ensures that no bias is introduced by
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Algorithm 1 Alignment Computation

Input:
Output:

alignments, a list of alignments.

from the inputs.

1:

Define mapping as:
* "Far-Left" — -3
* "Left-Wing" — -2
* "Center-Left" — -1
e "Center" — 0
* "Center-Right" — 1
* "Right-Wing" — 2
* "Far-Right" — 3

2: if length(alignments) = 1 then

16:

17:
18:
19:
20:
21:
22:

return alignments[@]
end if

if "Big Tent" is in alignments then
Remove "Big Tent" from alignments
if alignments is empty then
return "Big Tent"
end if
end if

:sum <0
: for each alignment in alignments do

sum < sum + mapping[alignment]

: end for
: avg < sum/length(alignments)

rounded <~ ROUNDAWAYFROMZERO(avg)

for each (label, score) in mapping do
if score = rounded then
return label
end if
end for
return None

A single alignment label computed

Percentage of Alignment in Entities and Selected Entities

BN Entities
Selected Entities

9]

Percentag

FL LL CL cc CR RR FR BT
Alignment

Figure 8: Alignment distribution among entities ex-
tracted from the CC-News corpus (in blue) and among
entities selected and used for the experiment (in orange).
While the original corpus shows an uneven distribution
of political alignments, our selection process success-
fully balanced the representation of different alignments
for the experiment.

the over- or underrepresentation of specific coun-
tries, promotes diversity among entities, and guar-
antees that aggregated results over political align-
ments are statistically significant.

In Figure 8, the blue bars illustrate the initial dis-
tribution of entities across political alignments. We
observe that center-left (CL), center (CC), center-
right (CR), and right (RR) alignments are overrep-
resented, while other alignments are underrepre-
sented—despite our earlier step of averaging align-
ments away from the center. Additionally, Figure 9
reveals that entities from the United States consti-
tute over 25% of the dataset, indicating a significant
geographic imbalance.

To address these issues, we devise a hierarchi-
cal sampling algorithm (see Algorithm 2). This
algorithm samples a limited number of politicians
from each country while ensuring oversampling of
underrepresented alignments and undersampling
of overrepresented ones. The result is a balanced
dataset of 1,319 entities, as shown in Figures 8
and 9, which demonstrates successful balancing
across both political alignments and countries.

One notable limitation is the inability to balance
the dataset across gender. Male entities constitute
75% of the dataset and are significantly overrepre-
sented in certain alignments (e.g., 90% in Far-right).
Achieving gender balance while maintaining align-
ment and country balance proved infeasible, as it
would have required excluding a substantial por-
tion of the data or introducing artificial imbalances
in other dimensions.
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Top 20 Countries by Percentage in Entities

Top 20 Countries by Percentage in Selected Entities

United States of America
Germany

Italy

Spain

France
United Kingdom
Poland

Belq\um
Kingdom of ltaly
Russia

Country Name

Aut
German Democratic Republic
Soviet Union
kraine
. . L Romani
United Kingdom of Great Britain andére\and
an

ada
Ireland

Italy

France 1

Russia 1

Spain 4

United Kingdom 1

. Poland 1
United States of America -
Ukrai

Germany

" Brazil 4

ungary 4
Switzer?an% q

. omania 1
Kingdom of Italy 4
Canada 1

Israel 4
Argentina -

Austria 4
Australia 4
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Figure 9: Countries distribution among entities extracted from the CC-News corpus (in blue) and among entities

selected and used for the experiment (in orange).

Algorithm 2 Hierarchical Sampling of Politicians
Input: selected_countries, entities
Output: sampled_politicians

1: sampled_politicians < empty list

2: for each country in selected_countries do

3: for each alignment in {"FL", "BT"} do

4 Let Subset_FL._BT < filter(entities,
where Country = country country and Align-
ment = alignment)

5: Append top k; entities from Sub-
set_FL_BT to sampled_politicians
end for

for each alignment in {"CL", "CR"} do
Let Subset_CL_CR <« filter(entities,

where Country = country and Alignment =
alignment)

9: Append top ko entities from Sub-
set_CL_CR to sampled_politicians

10: end for

11: for each alignment in {"CC"} do

12: Let Subset_ CC <« filter(entities,
where Country = country and Alignment =
"CC")

13: Append top ks entities from Sub-
set_CC to sampled_politicians
14: end for

15: for each alignment not in {"FL", "BT",
"CL", "CR", "CC"} do

16: Let Subset_Other < filter(entities,
where Country = country and Alignment =
alignment)

17: Append top k4 entities from Sub-
set_Other to sampled_politicians

18: end for

19: end for

20: return sampled_politicians

"rol e"
"content":

"systent,

"You are a nane generator tasked with creating
original, creative, and culturally appropriate
nanes based on specific criteria, including
country of origin, birth year, and gender.

Your goal is to produce nanes that are unique,
reflect diverse naming trends of the tine,

and are not repetitive. The nanes shoul d be
realistic but also varied. Avoid using real nanes.
The nane shoul d al so NEVER natch any of the

provi ded exi sting nanes and shoul dn't resenbl e
themtoo nuch. Always respond with the nane only,
no expl anations or additional text."

“rol e"
"content":

"user",

"Generate a nane with the followi ng attributes:
- Country of origin: {country}

- Birth year: {birth_year}

- Gender: {gender}

The nane nust not be any of the follow ng:
{exi sti ng_nanes}.

Figure 10: Prompt used for fake name generation. Place-
holders {country}, {birth_year}, and {gender} are re-
placed by the corresponding attributes of the original
entity. {existing_names} is constructed iteratively and
consists of the names previously generated to ensure no
duplicates.

C Control Group Generation

To generate a control group of fictional entities, we
use GPT-4 with the prompt detailed in Figure 10.
The prompt instructs the model to create original,
culturally appropriate names based on specific cri-
teria: country of origin, birth year, and gender. The
generated names must be unique and realistic, and
the names must not resemble any existing names
provided in the input. This ensures that the control
group consists of entirely fictional entities with no
overlap or similarity to real-world politicians.
The prompt is structured as follows:

* The system role defines the task as generating
culturally and temporally appropriate names
that are unique and avoid repetition.

* The user role specifies the attributes for each
name: country of origin, birth year, and gen-
der, along with a list of existing names to
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avoid.

By using this approach, we ensure that the con-
trol group mirrors the distribution of gender, birth
year, and country of origin present in our dataset of
real entities. This alignment allows us to isolate the
impact of political attributes when rerunning sim-
ulations, as any observed differences can be more
confidently attributed to political factors rather than
demographic or geographic biases.

This method provides a robust foundation for
comparative analysis, enabling us to evaluate how
political attributes influence outcomes indepen-
dently of other variables.

D Political Alignment Definitions

We define the eight political alignments used in
the analysis below: We define the eight political
alignments used in the analysis below:

* Far Left (FL): Political positions typically
associated with advocacy for extensive struc-
tural changes, often including policies related
to collective ownership and redistribution of
resources.

* Left (LL): Political positions generally char-
acterized by support for social welfare sys-
tems, progressive taxation, and policies aimed
at reducing economic disparities.

* Center Left (CL): Political positions that
combine support for social welfare and pro-
gressive policies with a focus on moderate and
incremental reforms.

* Center (CC): Political positions that em-
phasize neutrality, compromise, and policies
based on pragmatic considerations rather than
ideological extremes.

* Center Right (CR): Political positions typi-
cally supporting free-market policies, limited
government intervention, and traditional so-
cial structures, while allowing for some flexi-
bility on social issues.

* Right (RR): Political positions characterized
by advocacy for free markets, limited govern-
ment, national sovereignty, and the preserva-
tion of traditional institutions.

» Far Right (FR): Political positions often as-
sociated with strong nationalism, restrictive

immigration policies, and opposition to pro-
gressive social changes.

* Big Tent (BT): Political movements or par-
ties that aim to include a wide range of ideo-
logical perspectives, often prioritizing broad
coalition-building over strict adherence to a
single ideology. This category may also in-
clude movements or parties that are difficult
to classify due to their eclectic or evolving pol-
icy positions, as well as those that adapt their
stances to appeal to diverse constituencies.

E Sentence Selection

To ensure that LLMs are prompted with sentences
that do not contain counterfactual information or
identifiable context, we implement a rigorous selec-
tion process. This process ensures that sentences
are general enough to allow entity substitution with-
out introducing inconsistencies or requiring the
model to correct factual errors. The selection cri-
teria are summarized in the decision diagram in
Figure 11 and involve the following steps:

* Check for information that may identify the
original entity, such as specific events or
non-generalizable characteristics (e.g., unique
roles or titles). Gender and personality traits
are excluded from this step, as we adjust for
gender and personality traits are not overly
specific.

* Check for additional entities in the sentence
and ensure that their relationship with the
main entity is not too specific to generalize.

The table 1 provides examples of sentence eval-
uation, including the original sentence, the step
applied, the decision, and the rationale behind ac-
ceptance or rejection. The original entities in each
sentence are highlighted in bold.

This process ensures that only sentences free of
counterfactual or overly specific information are
used, allowing for meaningful and consistent entity
substitution in downstream tasks.

F Sentence Adaptation and Translation

To ensure gender neutrality and adaptability across
languages, we generate two versions of each sen-
tence: one with male gender characteristics and
one with female gender characteristics. This pro-
cess was manually applied to all 450 sentences in
our dataset. Additionally, to test political biases
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Does the sentence Yes
mention an event that
specifically involves
the target entity?

\4

1)

No

Y

No Are characteristics
about the target entity
evoked?

Yes

Y
Do these
characteristics refer
only to gender or
personality?

No

\4

)

Yes

Y
Does the sentence
| involve other entities
(places, events,
parties...)?

No

\4

®3)

Yes

\ 4
Is their relationship
with the target entity
contextualized within
the sentence?

No

\4

(4)

Yes

Y
Can this relationship
be generalized to
other political
entities?

No

\ 4

(5)

Yes

(6)

Figure 11: Sentence selection diagram. This decision diagram outlines the process of either rejecting or selecting
sentences for the experiment. Sentences are rejected if switching entities introduces counterfactual information
or specific unwanted contexts. However, sentences are manually adjusted for gender agreement (feminine and
masculine forms), so gender-related characteristics alone are not sufficient grounds for rejection.

15491



Table 1: Sentence Selection Process

Original Sentence Step | Decision | Rationale

“On October 4, Angela Merkel is to meet with lead- 1 Rejected | The sentence mentions a

ers of the Social Democratic Party (SPD) to begin specific event involving

what will likely be extended and complex negotia- Angela Merkel and the

tions on a possible grand coalition.” SPD, which cannot be gen-
eralized to other entities,
as entities from other coun-
tries cannot form a grand
coalition with a german
party.

“IMF director Christine Lagarde has urged Euro- | 2 Rejected | “IMF Director” is a spe-

zone countries to ’immediately enforce the agree- cific role that cannot be

ments of the July 21 summit, because the time factor generalized to other enti-

is crucial’, while US treasury secretary Tim Geithner ties.

warned that *preventing a default of Greece is more

important than sustaining European growth’.”

“Already, under Dominique Strauss-Kahn, non-| 3 Accepted | No specific events or non-

European countries were protesting, and critical generalizable characteris-

voices were also raised from within the organisa- tics are mentioned, and

tion.” no additional entities are
present.

“The EU’s reputation as a trusted guarantor of human 4 Accepted | The relationship between

rights and freedoms will be further compromised by José Manuel Barroso and

José Manuel Barroso’s decision to meet one of the Islam Karimov is contextu-

world’s most brutal dictators, Uzbek President Islam alized within a “meeting,”

Karimov,” remarks Galima Bukharbaeva, the editor which can be generalized

of the independent Uzbek news site Uznews in an to other entities.

opinion piece published by Siiddeutsche Zeitung.”

“Even when Merkozy (Angela Merkel and Nicolas 5 Rejected | “Merkozy” is a term spe-

Sarkozy) were holding the reins, the balance was be- cific to Angela Merkel and

ginning to shift and the French were none too happy Nicolas Sarkozy and can-

about it,” explains Kestutis Girnius.” not be generalized.

“At the time, he also recommended that Mussolini 6 Accepted | The relationship between

and Hitler develop closer ties.”

Hitler and Mussolini is not
contextualized and can be
generalized to other enti-
ties.
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in non-Western languages tied to different geopo-
litical contexts, we translated the sentences into
multiple languages. Below, we outline the steps
taken to achieve this:

Step 1: Gender Adaptation

* For each sentence, we create two versions:
one using male pronouns and characteristics
(e.g., “he,” “his”) and one using female pro-
nouns and characteristics (e.g., “she,” “her”).

Step 2: Preparing for Translation

* Before translating, we replace the placeholder
“X” with a clearly gendered name (e.g., “John”
for male, “Mary” for female) to ensure proper
genderization in the target language.

Step 3: Translation

» Using DeepL, we translate the adapted sen-
tences into the target languages (e.g., Arabic,
French, Spanish, etc.).

Step 4: Recovering the Original Entity

» After translation, we replace the gendered
name (e.g., “Mary”’) with the original place-
holder to be replaced.

Step 5: Manual Verification

» To ensure accuracy, native speakers of each
target language manually verify all transla-
tions. If some errors are found, they are man-
ually corrected. This step confirms that no
genderization errors or other inconsistencies
were introduced during translation.

Outcome

* We obtain 450 pairs of sentences (male and
female versions) in six languages, ensuring
gender adaptability and linguistic accuracy
across diverse geopolitical contexts.

This process is summarized in Figure 12 with
an example directly taken from the MAD-TSC sen-
tences.

G Prompt Experiments

To identify the most effective prompt for sentiment
analysis across all models, we experimented with
three types of prompts: a 0-shot prompt, a 6-shot
prompt, and a 9-shot prompt. The goal was to max-
imize performance across models while avoiding

void answers or low accuracies that could compro-
mise interpretability. We evaluated these prompts
on the 450 selected sentences with the original en-
tities in English (EN), French (FR), and Arabic
(AR) using four models: Mistral 7B, Llama 3 8B,
Qwen 2.5 7B, and Llama 3 70B. The results are
summarized in Table 2.

Based on these results, we selected the 9-shot
prompt as it provided better performance across
all languages, especially in Arabic, which had the
lowest scores among the tested languages. The
prompts are given in Figure 13, and the few-shot
examples are presented in Table 3.

Additionally, we tested variations where senti-
ment was expressed numerically (—1, 0, +1) in-
stead of verbally (negative, neutral, positive), as
well as constrained decoding (forcing models to se-
lect among predefined options). While these modi-
fications did not improve performance, and in some
cases worsened it, they yielded similar aggregated
bias patterns. Given this, we opted not to include
them in the final approach.

H Sentiment for Individual entities

Some entities were particularly subject to much
more positive or negative sentiment ratings. Gio-
vanni Falcone (+0.14), an Italian judge known for
his work against organized crime, John F. Kennedy
(+0.13), the 35th U.S. president, Fannie Lou Hamer
(+0.12), an American civil rights activist, and
Jacinda Ardern (+0.12), former Prime Minister of
New Zealand, were among the most highly rated
entities. In contrast, Adolf Hitler (-0.81), Heinrich
Himmler (-0.55), and Joseph Stalin (-0.34) received
some of the most negative sentiment scores. Nick
Griffin (-0.36), a British far-right politician and for-
mer leader of the British National Party, Marine Le
Pen (-0.28), leader of France’s far-right National
Rally party, and Donald Trump (-0.23) were also
rated more negatively across models.

I Bias in Control Group

Table 4 shows the top fictional names linked to
positive (+) and negative (-) sentiments. Despite
using fictional names to reduce bias, the results
show clear patterns. Most names with positive sen-
timents are female, while those with negative sen-
timents are largely non-Western, with "Vladimir"
being notably overrepresented. This indicates that
bias persists. The overrepresentation of women
in positive sentiments may contribute to a slight
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"To varyi ng degrees, they thought, or feared or even wanted
Berl usconi to bring down the governnent on the issue of his
personal affairs."

Y

"To varying degrees, they thought, or feared or even wanted
to bring down the governnent on the issue of
personal affairs."

f:"To varying degrees, they thought, or feared or even wanted
<f target> to bring down the governnent on the issue of her
personal affairs."

Y

"To varying degrees, they thought, or feared or even wanted
to bring down the governnent on the issue of personal affairs."
f:"To varying degrees, they thought, or feared or even wanted Noor
to bring down the governnent on the issue of her personal affairs."

Y

aad (59 dogSll i Ulgoll wio ol lgsls ol lgils aglaio <l ng"
) ) ) ) ||. . II
lgiosiv dwod (8 dogSol jgi dasud i Ulgol] > ol 198> ol lsibs asglaio chz ne" 1 d
A\
9 oSl i Ulgoll s ol lgsls ol lgils aiglaio > "
. ) ) ) Il. - II Ms
9 dosSall <f_target> luiwd i U losll > of lssls ol loils Laiglaio wlz " @ o

Figure 12: Steps for translating a sentence while ensuring gender adaptability. The process begins by creating two
versions of the sentence with male and female gender characteristics. A clearly gendered name is then inserted in
each version of the sentence to ensure proper genderization during translation. After translation, the introduced
name is removed, and the placeholder is restored. Finally, all translated sentences are manually verified for accuracy
and consistency of translation.

15494



Table 2: F1-Scores for Prompt Experimentation Across Models and Languages

Prompt Type Language Mistral7B Llama38B Qwen2.57B Llama370B
0-shot FR 0.57 0.50 0.57 0.73
EN 0.65 0.38 0.56 0.74
AR 0.38 0.43 0.64 0.64
6-shot FR 0.61 0.64 0.69 0.72
EN 0.65 0.66 0.54 0.69
AR 0.24 0.41 0.63 0.69
9-shot FR 0.66 0.66 0.67 0.74
EN 0.69 0.59 0.69 0.73
AR 0.53 0.63 0.62 0.71

Analyze the sentinment towards the Anal ysez |e sentinent a |'égard de la Analiza el sentimiento hacia el
target of the following sentence and cible de la phrase suivante et objetivo de la siguiente oracion vy
classify it into one of the follow ng classez le dans |'une des catégories cIa5|f|gaI9 en una de las siguientes
categori es: sui vantes: Fa;ggg;: 32‘ ara sentimento negativo
- negative for Negative sentinent - négatif pour un sentinent négatif _ negtral pgra sentim ento neutgral
- neugral for Neut!'a! senti @nt - neu?r.e pour un senti nent neut!'ev - positivo para sentim ento positivo
- positive for Positive sentinent - positif pour un sentinent positif
Por  favor, proporciona solo la
Please provide only the sentinent Veuillez fournir uniquenent le score puntuaci 6n de sentiniento basada en
score based on the provided scale. de sentinent basé sur |'échelle la escal a proporcionada. La respuesta
The answer should only contain the fournie. La réponse ne doit contenir solo ~ debe contener la palabra
word ' negative', "neutral or que le not ‘'négatif', ‘'positif ou negativo, neutral o positivo, nada
'positive', nothing else. neutre', rien de plus. nas.
oraci 6n : nt
sentence : {sentence} p!'\rase : {sentence} obj etivo {sentence}
target cible : sentimento:
Senti nent : sentinent:
aJul aloxll o xgumall ol elindl J> MpoaHann3npyiiTe OTHOLEHWE K Uenn " DU T F R ERBIER, FHRESEANUAT
el il s ] lghse, crenyiauer o peAnoNeHis v Xl —:
e S Knaccuguuupynte ero B OAHy u3 ‘ﬁ TR
aphudl e lisall (b - CReayKlyx KaTeropuit: - ERTHEER
saxall Lelisall wlxo - - OTpvUATesNIbHOE 3a OTpuULATesbHOe - RMERTREER
anladl seliall (ol - HacTpoeHne o - BURRTHEMRIER
- HeuTpasbHOe 3a HeWTpasbHoe
= HacTpoeHve - - I . NN
ovbiall e Bl Ls eliall a2y wsts oo R bHOS 33 MONOMTENLHOE HRIBIR MR MRS . BREEEN
Cobw' aalS e Al se i L ey . paiall HacTpoeHve m. PHEFRIR—IA, FMEasHMRE. "
[e A I Ay SN C N B B | .
MoxanyincTta, npenocTaBbTe TOJILKO 5% : {sentence}
OLeHKY HacTpoOeHVWs Ha OCHoBe o
npefocTaBfieHHON LKanbl OTBET OoMeH B
{sentence} : alaxll cofepxaTb TOMbKO CJIOBO 'HeraTuBHbIA' , 1Bk
: Cogiaall ' HeMTpaabHbM' WA ' NONOMITENbHBI' ,
Ll Huyero Gonbue
9%
npeanoxerHve: {sentence}
uenb :
HacTpoeHve :

Figure 13: Prompts used for the experiment across six languages: English, French, and Spanish (first row), and
Arabic, Russian, and Chinese (second row). For few-shot prompting, examples are added to the initial prompt along
with their corresponding targets and sentiments. The order of examples is carefully randomized to ensure the LLM’s
output is not influenced by the sequence of sentiments provided.
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Table 3: Sentences used for few-shot prompting.

Sentence

“The outstanding experiences of my life,” he says, “are all bound
up with the Vijeénica.” Very early in life, Focak came to love
languages, literature, painting and architecture.

At sixteen, resembling a black-haired Grace Kelly, he devoured
books on the architecture of the Renaissance and the works of
Boccaccio and Dante in the library’s wood-paneled reading room.

Merkel has been the cork in the bottle with regard to tensions and
populist powers in Europe.

“He was incredibly brave” — muses Bochenski and adds that Ko-
lakowski had set an example for democratic opposition in Poland.

Sterne begins by pointing out that the IMF’s analysis, which El-
Erian correctly lauded, has been somewhat off target in Greece’s
case.

Facing a surprise rebellion from Mario Monti and Mariano Rajoy,
she conceded crucial ground; she allowed the European Stability
Mechanism (ESM) — that is the permanent European relief fund
soon to be in place — to be able to capitalise Spanish banks directly
and buy up Italian debt without requiring an austerity programme.

In the run-up to the second round, the two contestants will attempt
to win over protest voters and in particular the significant number
that gave their backing to the discourse espoused by Marine Le

Pen.

certainly new, but still only words.

. all Merkel has to offer Monti’s Italy is words: words that are

Crisis.

Certainly, Angela Merkel speaks constantly of ‘European solidar-
ity’, [...] but she is not ready to support young Greeks fleeing the

Target Sentiment
Focak Positive
Grace Kelly Positive
Merkel Positive
Bochenski Neutral
Sterne Neutral
Mariano Rajoy | Neutral
Marine Le Pen | Negative
Merkel Negative
Angela Merkel | Negative

positive bias in some cases, while the prevalence
of non-Western names in negative sentiments intro-
duces a slight negative bias in others. For instance,
Russian names are overrepresented in the FL align-
ment while women are overrepresented in the LL
alignment. These findings highlight the difficulty
of achieving complete neutrality through fictional
name generation.

J Statistical Tests

To assess potential biases in sentiment alignment,
we conduct Mann-Whitney U tests between align-
ment values for each model-language pair. Let p,
denote the mean sentiment of an observation X be-
longing to alignment A, and j,, denote the mean
sentiment of an observation Y belonging to align-
ment As. The null hypothesis Hy is formulated

as:
Ho : P(py > pz) = 0.5,

implying no systematic difference in sentiment be-
tween alignments A; and As. Rejection of Hy
suggests that P(f, > p,) # 0.5, indicating a sig-
nificant bias towards one alignment over the other.
Specifically, if Hy is rejected and P(j1y > f1z) >
0.5, this suggests a bias towards alignment Ay com-
pared to A;.

We report the results of these tests in tables for
each model-language pair. Each cell in the ta-
ble contains the p-value for the Mann-Whitney U
test comparing the sentiment distributions of align-
ment ¢ (row) and alignment j (column). A p-value
< 0.01 indicates a statistically significant bias to-
wards the alignment in the row compared to the
alignment in the column. For example, in Table 6
for French, the value in row LL and column FL is
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Table 4: Top Positive and Negative Sentiments associated with fictional names.

Fictional Name Sentiment
Talita Ribeiro +0.0364
Miyu Hoshikawa +0.0357
Alyssa Verhaegen +0.0350
Anushri Desai +0.0335
Dante Mirabello +0.0335
Celina Salcedo +0.0326
Shanvika Mehta +0.0323
Eliana Cardozo +0.0316
Anais Rochelet +0.0313
Milena Cortés +0.0312
Boris Gromov -0.0363
Vladimir Vasiliev -0.0368
Vladimir Khamatov -0.0370
Lazaro Trujillo -0.0409
Stepan Lysenko -0.0429
Reginald Tyndall -0.0439
Boris Aksyonov -0.0492
Mikléska Szalaj -0.0545
Vladimir Antonov -0.0571
Janos Sarkozi -0.0571

0.0029 (< 0.01). This means that, for the model
Aya-Expanse-32B, there is a significant bias favor-
ing LL over FL in French. This approach allows
us to systematically identify and quantify biases
across different alignments and languages.

Overall, the results show a clear bias in favor of
left, center-left, and center alignments, while re-
vealing a consistent negative bias towards right and
far-right alignments. This pattern highlights sys-
tematic disparities in sentiment alignment across
the political spectrum.

K Computing Infrastructure

The simulations were conducted using NVIDIA
A100 GPUs. Each simulation per language took
approximately 24 hours to complete. Smaller mod-
els, such as Llama 3-8B, Qwen-7B, and Mistral-
7B, were run on a single GPU due to their lower
computational demands. In contrast, larger mod-
els required four GPUs to handle their increased
complexity and resource requirements. For GPT-
40-mini, we utilized the Batch API, sending each
prompt as a single request to streamline processing
and ensure efficient handling of the workload.
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Table 5: Model cards for the evaluated LLMs.

Full Name Company Country Size Release Date
) ) 7B
Qwen-7B-Instruct Alibaba China 2023
Qwen-72B-Instruct 72B
8B
Llama 3-8B Meta-Llama-3-8B-Instruct Meta USA 2024
Llama 3-70B Meta-Llama-3-70B-Instruct 70B
Mistral-7B Mistral-7B-Instruct-v.03 Mistral AI  France 7B 2023
Aya-Expanse-32B Aya-Expanse-32B Cohere Canada 32B 2023
GPT-40-mini GPT-40-mini OpenAl USA Unknown 2023
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Table 6: Aya-Expanse-32B: Mann-Withney test p-values.

Model

Language

FL

LL

CL

CC

CR

RR

FR

BT

Aya

French

FL
LL
CL
CC
CR
RR
FR
BT

0.0029
0.0040
0.1157
0.9988
1.0000
1.0000
0.7060

0.9972

0.5934
0.9361
1.0000
1.0000
1.0000
0.9983

0.9960
0.4070

0.9123
1.0000
1.0000
1.0000
0.9972

0.8845
0.0641
0.0878

1.0000
1.0000
1.0000
0.9482

0.0012
0.0000
0.0000
0.0000

0.9979
1.0000
0.0131

0.0000
0.0000
0.0000
0.0000
0.0021

0.9994
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0006

0.0000

0.2945
0.0017
0.0028
0.0520
0.9870
1.0000
1.0000

Aya

English

FL
LL
CL
CC
CR
RR
FR
BT

0.0144
0.1042
0.1992
0.9967
1.0000
1.0000
0.7969

0.9857

0.8534
0.9203
1.0000
1.0000
1.0000
0.9970

0.8960
0.1468

0.6598
1.0000
1.0000
1.0000
0.9786

0.8011
0.0798
0.3406

0.9999
1.0000
1.0000
0.9465

0.0033
0.0000
0.0000
0.0001

0.9994
1.0000
0.0647

0.0000
0.0000
0.0000
0.0000
0.0006

0.9964
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0036

0.0000

0.2036
0.0031
0.0214
0.0537
0.9355
1.0000
1.0000

Aya

Spanish

FL
LL
CL
CC
CR
RR
FR
BT

0.0252
0.1046
0.0673
0.9938
1.0000
1.0000
0.9056

0.9749

0.7780
0.6746
1.0000
1.0000
1.0000
0.9991

0.8956
0.2223

0.3679
1.0000
1.0000
1.0000
0.9952

0.9329
0.3258
0.6325

1.0000
1.0000
1.0000
0.9975

0.0062
0.0000
0.0000
0.0000

0.9989
1.0000
0.1958

0.0000
0.0000
0.0000
0.0000
0.0011

0.9942
0.0006

0.0000
0.0000
0.0000
0.0000
0.0000
0.0058

0.0000

0.0947
0.0010
0.0048
0.0025
0.8047
0.9994
1.0000

Aya

Russian

FL
LL
CL
CC
CR
RR
FR
BT

0.0163
0.0199
0.2133
0.6344
0.9995
1.0000
0.4423

0.9837

0.5766
0.9050
0.9916
1.0000
1.0000
0.9566

0.9802
0.4237

0.8796
0.9914
1.0000
1.0000
0.9523

0.7870
0.0952
0.1206

0.8674
1.0000
1.0000
0.7436

0.3660
0.0085
0.0086
0.1329

0.9989
1.0000
0.3058

0.0005
0.0000
0.0000
0.0000
0.0011

0.9483
0.0008

0.0000
0.0000
0.0000
0.0000
0.0000
0.0518

0.0000

0.5584
0.0436
0.0478
0.2568
0.6948
0.9992
1.0000

Aya

Chinese

FL
LL
CL
CC
CR
RR
FR
BT

0.0074
0.0116
0.0181
0.3289
0.9429
1.0000
0.4990

0.9927

0.5847
0.5922
0.9734
1.0000
1.0000
0.9837

0.9884
0.4157

0.5250
0.9623
0.9999
1.0000
0.9744

0.9820
0.4082
0.4754

0.9457
0.9999
1.0000
0.9735

0.6715
0.0267
0.0378
0.0544

0.9803
1.0000
0.6986

0.0572
0.0000
0.0001
0.0001
0.0198

0.9923
0.0875

0.0000
0.0000
0.0000
0.0000
0.0000
0.0077

0.0004

0.5017
0.0164
0.0256
0.0266
0.3019
0.9128
0.9996

Aya

Arabic

FL
LL
CL
CC
CR
RR
FR
BT

0.0264
0.0035
0.0893
0.4207
0.9926
1.0000
0.6539

0.9737

0.2226
0.8245
0.9745
1.0000
1.0000
0.9921

0.9965
0.7777

0.9437
0.9960
1.0000
1.0000
0.9987

0.9109
0.1758
0.0564

0.8758
1.0000
1.0000
0.9470

0.5798
0.0256
0.0040
0.1244

0.9972
1.0000
0.7170

0.0074
0.0000
0.0000
0.0000
0.0028

0.9977
0.0284

0.0000
0.0000
0.0000
0.0000
0.0000
0.0023

0.0000

0.3467
0.0080
0.0013
0.0531
0.2835
0.9717
1.0000

15499



Table 7: GPT-40-mini: Mann-Withney test p-values.

Model | Language FL LL CL CC CR RR FR BT

FL 0.8329 0.0162 0.0515 0.0000 0.0000 0.0000 0.0067
LL 0.1673 0.0005 0.0034 0.0000 0.0000 0.0000 0.0004
CL 0.9839 0.9995 0.5517 0.0001 0.0000 0.0000 0.1251
CC 09486 0.9966 0.4487 0.0002 0.0000 0.0000 0.1231
GPT | French CR 1.0000 1.0000 0.9999 0.9998 0.0002 0.0000 0.9688
RR 1.0000 1.0000 1.0000 1.0000 0.9998 0.1928 1.0000
FR 1.0000 1.0000 1.0000 1.0000 1.0000 0.8075 1.0000
BT 0.9933 0.9996 0.8752 0.8773 0.0313 0.0000 0.0000

FL 0.8267 0.2950 0.0311 0.0000 0.0000 0.0015 0.0571
LL 0.1736 0.0421 0.0022 0.0000 0.0000 0.0000 0.0050
CL 0.7054 0.9580 0.0893 0.0001 0.0000 0.0066 0.1180
CC 0.9689 0.9979 0.9108 0.0073 0.0000 0.1221 0.4831
GPT | English CR 1.0000 1.0000 0.9999 0.9928 0.0271 09146 0.9815
RR 1.0000 1.0000 1.0000 1.0000 0.9730 0.9994  0.9999
FR 09985 1.0000 0.9934 0.8781 0.0856 0.0006 0.8210
BT 09431 0.9950 0.8822 0.5176 0.0185 0.0001 0.1794

FL 0.9727 0.0656 0.0565 0.0000 0.0000 0.0000 0.0035
LL 0.0273 0.0001 0.0002 0.0000 0.0000 0.0000 0.0000
CL 0.9345 0.9999 0.4126 0.0004 0.0000 0.0000 0.0445
CC 09436 0.9998 0.5878 0.0020 0.0000 0.0000 0.0683
GPT | Spanish CR 1.0000 1.0000 0.9996 0.9980 0.0003  0.0000 0.8600
RR 1.0000 1.0000 1.0000 1.0000 0.9997 0.0908 1.0000
FR 1.0000 1.0000 1.0000 1.0000 1.0000 0.9093 1.0000
BT 0.9965 1.0000 0.9556 0.9319 0.1404 0.0000 0.0000

FL 0.9220 0.3050 0.2979 0.0014 0.0002 0.0040 0.0247
LL 0.0782 0.0183 0.0238 0.0000 0.0000 0.0000 0.0004
CL 0.6954 0.9818 0.4998 0.0047 0.0006 0.0095 0.0525
CC 0.7025 0.9762 0.5006 0.0058 0.0009 0.0153 0.0679
GPT | Russian CR 0.9986 1.0000 0.9954 0.9942 0.2527 0.6423 0.7616
RR 0.9998 1.0000 0.9994 0.9991 0.7476 0.8554 0.8964
FR 0.9960 1.0000 0.9905 0.9847 0.3581 0.1449 0.6287
BT 0.9754 09996 09477 0.9323 0.2389 0.1039 0.3719

FL 0.8267 0.2950 0.0311 0.0000 0.0000 0.0015 0.0571
LL 0.1736 0.0421 0.0022 0.0000 0.0000 0.0000 0.0050
CL 0.7054 0.9580 0.0893 0.0001 0.0000 0.0066 0.1180
CC 0.9689 0.9979 0.9108 0.0073 0.0000 0.1221 0.4831
GPT | Chinese CR 1.0000 1.0000 0.9999 0.9928 0.0271 0.9146 0.9815
RR 1.0000 1.0000 1.0000 1.0000 0.9730 0.9994 0.9999
FR 0.9985 1.0000 0.9934 0.8781 0.0856 0.0006 0.8210
BT 09431 0.9950 0.8822 0.5176 0.0185 0.0001 0.1794

FL 09187 0.3627 0.3310 0.0232 0.0000 0.0022 0.0257
LL 0.0814 0.0264 0.0257 0.0002 0.0000 0.0000 0.0006
CL 0.6377 0.9737 0.4423 0.0309 0.0000 0.0037 0.0317
CC 0.6694 0.9744 0.5580 0.0492 0.0000 0.0062 0.0503
GPT | Arabic CR 09768 0.9998 0.9691 0.9509 0.0007 0.2089 0.4375
RR 1.0000 1.0000 1.0000 1.0000 0.9993 0.9926 0.9967
FR 0.9978 1.0000 0.9963 0.9938 0.7914 0.0074 0.7009
BT 009744 0.9994 0.9684 0.9498 0.5632 0.0033 0.2997

15500



Table 8: Llama 3-70B: Mann-Withney test p-values.

Model

Language

FL

LL

CL

CC

CR

RR

FR

BT

Llama-70b

French

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0023
0.5365
1.0000
1.0000
0.6504

1.0000

0.4371
0.9461
1.0000
1.0000
1.0000
1.0000

1.0000
0.5633

0.9730
1.0000
1.0000
1.0000
1.0000

0.9977
0.0540
0.0270

0.9986
1.0000
1.0000
0.9968

0.4640
0.0000
0.0000
0.0014

1.0000
1.0000
0.6203

0.0000
0.0000
0.0000
0.0000
0.0000

0.9992
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0008

0.0000

0.3502
0.0000
0.0000
0.0032
0.3803
1.0000
1.0000

Llama-70b

English

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0009
0.7176
1.0000
1.0000
0.8101

1.0000

0.4499
0.9093
1.0000
1.0000
1.0000
1.0000

1.0000
0.5504

0.9433
1.0000
1.0000
1.0000
1.0000

0.9991
0.0908
0.0569

0.9999
1.0000
1.0000
0.9998

0.2828
0.0000
0.0000
0.0001

1.0000
1.0000
0.7218

0.0000
0.0000
0.0000
0.0000
0.0000

0.9987
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0013

0.0000

0.1904
0.0000
0.0000
0.0002
0.2787
1.0000
1.0000

Llama-70b

Spanish

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0006
0.2996
1.0000
1.0000
0.7864

1.0000

0.4494
0.8631
1.0000
1.0000
1.0000
1.0000

1.0000
0.5510

0.9040
1.0000
1.0000
1.0000
1.0000

0.9994
0.1371
0.0962

0.9981
1.0000
1.0000
0.9999

0.7008
0.0000
0.0000
0.0019

1.0000
1.0000
0.8954

0.0000
0.0000
0.0000
0.0000
0.0000

1.0000
0.0003

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.2141
0.0000
0.0000
0.0001
0.1049
0.9997
1.0000

Llama-70b

Russian

FL
LL
CL
CC
CR
RR
FR
BT

0.0270
0.0171
0.0732
0.3871
0.9925
0.9999
0.7159

0.9730

0.4029
0.6963
0.9568
1.0000
1.0000
0.9906

0.9830
0.5975

0.7801
0.9702
1.0000
1.0000
0.9941

0.9269
0.3040
0.2201

0.8983
1.0000
1.0000
0.9766

0.6134
0.0433
0.0298
0.1019

0.9982
1.0000
0.8200

0.0075
0.0000
0.0000
0.0000
0.0018

0.9283
0.0484

0.0001
0.0000
0.0000
0.0000
0.0000
0.0719

0.0026

0.2847
0.0094
0.0059
0.0235
0.1804
0.9518
0.9974

Llama-70b

Chinese

FL
LL
CL
CC
CR
RR
FR
BT

0.1995
0.2207
0.4081
0.6847
0.9850
0.9999
0.2076

0.8008

0.5703
0.7323
0.9171
0.9993
1.0000
0.5133

0.7796
0.4301

0.6535
0.8750
0.9981
1.0000
0.4632

0.5923
0.2680
0.3468

0.7883
0.9956
1.0000
0.2899

0.3158
0.0831
0.1253
0.2120

0.9592
0.9995
0.1341

0.0150
0.0007
0.0019
0.0044
0.0409

0.9396
0.0061

0.0001
0.0000
0.0000
0.0000
0.0005
0.0606

0.0000

0.7929
0.4873
0.5374
0.7106
0.8663
0.9939
1.0000

Llama-70b

Arabic

FL
LL
CL
CC
CR
RR
FR
BT

0.0020
0.0002
0.0133
0.3386
0.7291
0.9969
0.2145

0.9980

0.2973
0.7972
0.9968
1.0000
1.0000
0.9653

0.9998
0.7030

0.9152
0.9994
1.0000
1.0000
0.9855

0.9868
0.2030
0.0849

0.9634
0.9985
1.0000
0.8430

0.6618
0.0032
0.0006
0.0367

0.8700
0.9997
0.2745

0.2713
0.0000
0.0000
0.0016
0.1303

0.9914
0.0592

0.0031
0.0000
0.0000
0.0000
0.0003
0.0086

0.0002

0.7860
0.0348
0.0145
0.1574
0.7260
0.9410
0.9998

15501



Table 9: Llama 3-8B: Mann-Withney test p-values.

Model

Language

FL

LL

CL

CC

CR

RR

FR

BT

Llama-8B

French

FL
LL
CL
CC
CR
RR
FR
BT

0.1512
0.3191
0.2410
0.9932
1.0000
1.0000
0.8571

0.8490

0.7397
0.6696
0.9999
1.0000
1.0000
0.9772

0.6812
0.2606

0.3738
0.9991
1.0000
1.0000
0.9338

0.7593
0.3308
0.6266

0.9997
1.0000
1.0000
0.9589

0.0068
0.0001
0.0009
0.0003

0.9999
0.9990
0.1547

0.0000
0.0000
0.0000
0.0000
0.0001

0.4894
0.0000

0.0000
0.0000
0.0000
0.0000
0.0010
0.5110

0.0001

0.1432
0.0229
0.0664
0.0412
0.8457
1.0000
0.9999

Llama-8B

English

FL
LL
CL
CC
CR
RR
FR
BT

0.0053
0.0499
0.0455
0.6734
0.9995
0.9852
0.3325

0.9947

0.8861
0.8622
0.9995
1.0000
1.0000
0.9599

0.9502
0.1141

0.3745
0.9860
1.0000
0.9999
0.8339

0.9546
0.1381
0.6259

0.9931
1.0000
1.0000
0.8585

0.3270
0.0005
0.0140
0.0069

0.9991
0.9685
0.2175

0.0005
0.0000
0.0000
0.0000
0.0009

0.2136
0.0007

0.0148
0.0000
0.0001
0.0000
0.0316
0.7867

0.0113

0.6682
0.0402
0.1664
0.1418
0.7830
0.9993
0.9888

Llama-8B

Spanish

FL
LL
CL
CC
CR
RR
FR
BT

0.0045
0.0806
0.2752
0.9935
1.0000
1.0000
0.4909

0.9955

0.9036
0.9871
1.0000
1.0000
1.0000
0.9776

0.9196
0.0965

0.7995
1.0000
1.0000
1.0000
0.8523

0.7252
0.0129
0.2008

0.9995
1.0000
1.0000
0.6697

0.0065
0.0000
0.0000
0.0005

0.9999
0.9984
0.0135

0.0000
0.0000
0.0000
0.0000
0.0001

0.3759
0.0000

0.0000
0.0000
0.0000
0.0000
0.0016
0.6245

0.0000

0.5098
0.0225
0.1480
0.3308
0.9866
1.0000
1.0000

Llama-8B

Russian

FL
LL
CL
CC
CR
RR
FR
BT

0.0005
0.0459
0.0039
0.2209
0.4956
0.6051
0.0751

0.9995

0.9415
0.7387
0.9944
0.9991
0.9998
0.8861

0.9542
0.0586

0.1730
0.8188
0.9503
0.9741
0.4958

0.9961
0.2616
0.8272

0.9611
0.9949
0.9977
0.7515

0.7795
0.0056
0.1814
0.0390

0.7385
0.8364
0.2257

0.5049
0.0009
0.0498
0.0052
0.2618

0.6432
0.0842

0.3953
0.0002
0.0260
0.0023
0.1639
0.3572

0.0561

0.9251
0.1142
0.5048
0.2490
0.7748
0.9161
0.9440

Llama-8B

Chinese

FL
LL
CL
CC
CR
RR
FR
BT

0.0176
0.0077
0.0419
0.6846
0.9328
0.8822
0.2367

0.9824

0.3819
0.6677
0.9959
0.9998
0.9995
0.8483

0.9923
0.6185

0.7514
0.9988
1.0000
0.9999
0.9032

0.9582
0.3327
0.2489

0.9893
0.9993
0.9984
0.7679

0.3158
0.0041
0.0012
0.0107

0.8363
0.7637
0.1182

0.0673
0.0002
0.0000
0.0007
0.1640

0.4232
0.0238

0.1180
0.0005
0.0001
0.0016
0.2367
0.5772

0.0379

0.7638
0.1521
0.0970
0.2326
0.8821
0.9763
0.9623

15502



Table 10: Mistral-7B: Mann-Withney test p-values.

Model | Language FL LL CL CC CR RR FR BT

FL 1.0000 1.0000 1.0000 0.9995 0.0092 0.0000 0.4689
LL 0.0000 0.8222 0.7063 0.1071 0.0000 0.0000 0.0000
CL 0.0000 0.1780 0.3692 0.0157 0.0000 0.0000 0.0000
CC 0.0000 0.2940 0.6312 0.0369 0.0000 0.0000 0.0000
Mistral | French CR 0.0005 0.8931 0.9844 0.9632 0.0000 0.0000 0.0018
RR 0.9908 1.0000 1.0000 1.0000 1.0000 0.0017 0.9836
FR 1.0000 1.0000 1.0000 1.0000 1.0000 0.9983 1.0000
BT 0.5318 1.0000 1.0000 1.0000 0.9982 0.0164 0.0000

FL 1.0000 1.0000 1.0000 1.0000 0.0111 0.0000 0.2251
LL 0.0000 0.9663 0.8427 0.3880 0.0000 0.0000 0.0000
CL 0.0000 0.0338 0.1916 0.0152 0.0000 0.0000 0.0000
CC 0.0000 0.1575 0.8086 0.1010 0.0000 0.0000 0.0000
Mistral | English CR 0.0000 0.6124 0.9848 0.8992 0.0000 0.0000 0.0000
RR 0.9889 1.0000 1.0000 1.0000 1.0000 0.0034 0.9217
FR 1.0000 1.0000 1.0000 1.0000 1.0000 0.9966 0.9998
BT 0.7754 1.0000 1.0000 1.0000 1.0000 0.0786 0.0002

FL 0.9999 1.0000 1.0000 0.9996 0.0402 0.0000 0.5877
LL 0.0001 0.9329 0.7238 0.3529 0.0000 0.0000 0.0006
CL 0.0000 0.0672 0.1979 0.0283 0.0000 0.0000 0.0000
CC 0.0000 0.2766 0.8023 0.1760 0.0000 0.0000 0.0001
Mistral | Spanish CR 0.0004 0.6475 09717 0.8243 0.0000 0.0000 0.0048
RR 0.9599 1.0000 1.0000 1.0000 1.0000 0.0015 0.9683
FR 1.0000 1.0000 1.0000 1.0000 1.0000 0.9985 1.0000
BT 0.4129 0.9994 1.0000 0.9999 0.9952 0.0318 0.0000

FL 0.9329 0.9976 0.9941 0.9981 0.2543 0.0157 0.0625
LL 0.0672 0.9274 0.8660 0.9453 0.0159 0.0001 0.0016
CL 0.0024 0.0727 0.3936  0.5800 0.0003 0.0000 0.0000
CC 0.0060 0.1342 0.6068 0.6981 0.0010 0.0000 0.0001
Mistral | Russian CR 0.0019 0.0548 0.4204 0.3022 0.0003  0.0000 0.0000
RR 0.7461 0.9841 0.9997 0.9990 0.9997 0.0706 0.1612
FR 009844 0.9999 1.0000 1.0000 1.0000 0.9296 0.6734
BT 09377 0.9984 1.0000 0.9999 1.0000 0.8393 0.3272

FL 0.9663 0.9816 0.9823 0.9769 0.9411 0.9215 0.8815
LL 0.0338 0.6971 0.6363 0.6616 0.4373 0.3855 0.3559
CL 0.0184 0.3033 04719 0.4927 0.3160 0.2562 0.2514
CC 0.0177 03641 0.5285 0.4868 0.3150 0.2512 0.2562
Mistral | Chinese CR 0.0231 0.3387 0.5077 0.5136 0.3316 0.2547 0.2664
RR 0.0590 0.5631 0.6844 0.6854 0.6688 0.4115 0.4165
FR 0.0786 0.6149 0.7442 0.7492 0.7457 0.5889 0.4833
BT 0.1188 0.6447 0.7490 0.7443 0.7341 0.5842 0.5173

FL 0.5476 0.9727 0.7942 0.7076  0.5720 0.4299 0.4309
LL 0.4528 0.9685 0.7800 0.6483 0.5279 0.3892 0.4311
CL 0.0274 0.0316 0.1394 0.0715 0.0403 0.0209 0.0382
CC 0.2061 0.2203 0.8608 0.3720 0.2468 0.1598 0.2193
Mistral | Arabic CR 02928 0.3521 0.9286 0.6284 0.3655 0.2540 0.2662
RR 04284 0.4725 0.9598 0.7535 0.6349 0.3626  0.3841
FR 05705 0.6112 0.9792 0.8405 0.7464 0.6379 0.5096
BT 0.5698 0.5695 0.9619 0.7811 0.7343 0.6165 0.4910

15503



Table 11: Qwen-72B: Mann-Withney test p-values.

Model

Language

FL

LL

CL

CcC

CR

RR

FR

BT

Qwen72b

French

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0001
0.0395
0.9988
1.0000
0.2872

1.0000

0.0498
0.8654
0.9990
1.0000
1.0000
0.9999

1.0000
0.9502

0.9969
1.0000
1.0000
1.0000
1.0000

0.9999
0.1348
0.0031

0.9746
1.0000
1.0000
0.9971

0.9606
0.0010
0.0000
0.0255

1.0000
1.0000
0.8459

0.0012
0.0000
0.0000
0.0000
0.0000

0.9998
0.0005

0.0000
0.0000
0.0000
0.0000
0.0000
0.0002

0.0000

0.7133
0.0001
0.0000
0.0029
0.1545
0.9995
1.0000

Qwen72b

English

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0000
0.0128
0.9651
1.0000
0.2498

1.0000

0.0623
0.7890
0.9977
1.0000
1.0000
0.9999

1.0000
0.9378

0.9912
1.0000
1.0000
1.0000
1.0000

1.0000
0.2113
0.0088

0.9754
1.0000
1.0000
0.9988

0.9872
0.0023
0.0000
0.0246

1.0000
1.0000
0.9079

0.0350
0.0000
0.0000
0.0000
0.0000

1.0000
0.0120

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.7508
0.0001
0.0000
0.0012
0.0924
0.9881
1.0000

Qwen72b

Spanish

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0001
0.0543
0.9902
1.0000
0.3975

1.0000

0.1312
0.8171
0.9992
1.0000
1.0000
0.9999

1.0000
0.8690

0.9800
1.0000
1.0000
1.0000
1.0000

0.9999
0.1832
0.0201

0.9946
1.0000
1.0000
0.9995

0.9458
0.0008
0.0000
0.0054

1.0000
1.0000
0.9098

0.0098
0.0000
0.0000
0.0000
0.0000

1.0000
0.0101

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.6032
0.0001
0.0000
0.0005
0.0905
0.9899
1.0000

Qwen72b

Russian

FL
LL
CL
CC
CR
RR
FR
BT

0.0000
0.0000
0.0000
0.0003
0.6813
0.9999
0.2221

1.0000

0.0030
0.2690
0.7505
1.0000
1.0000
0.9967

1.0000
0.9970

0.9865
0.9997
1.0000
1.0000
1.0000

1.0000
0.7313
0.0136

0.8863
1.0000
1.0000
0.9991

0.9997
0.2498
0.0003
0.1139

1.0000
1.0000
0.9887

0.3191
0.0000
0.0000
0.0000
0.0000

0.9996
0.1104

0.0001
0.0000
0.0000
0.0000
0.0000
0.0004

0.0000

0.7784
0.0033
0.0000
0.0009
0.0113
0.8899
1.0000

Qwen72b

Chinese

FL
LL
CL
CC
CR
RR
FR
BT

0.0002
0.0000
0.0177
0.0846
0.9940
1.0000
0.5386

0.9998

0.1578
0.9596
0.9887
1.0000
1.0000
0.9994

1.0000
0.8424

0.9940
0.9992
1.0000
1.0000
1.0000

0.9823
0.0405
0.0060

0.7599
1.0000
1.0000
0.9755

0.9156
0.0113
0.0008
0.2404

1.0000
1.0000
0.9024

0.0060
0.0000
0.0000
0.0000
0.0000

0.9810
0.0185

0.0000
0.0000
0.0000
0.0000
0.0000
0.0190

0.0001

0.4621
0.0006
0.0000
0.0246
0.0979
0.9816
0.9999

Qwen72b

Arabic

FL
LL
CL
CC
CR
RR
FR
BT

0.0010
0.0000
0.2261
0.5671
0.9991
1.0000
0.6725

0.9990

0.0809
0.9908
0.9996
1.0000
1.0000
0.9997

1.0000
0.9193

0.9999
1.0000
1.0000
1.0000
1.0000

0.7742
0.0092
0.0001

0.8402
1.0000
1.0000
0.8881

0.4334
0.0004
0.0000
0.1601

0.9990
1.0000
0.6027

0.0009
0.0000
0.0000
0.0000
0.0010

0.9936
0.0082

0.0000
0.0000
0.0000
0.0000
0.0000
0.0064

0.0000

0.3281
0.0003
0.0000
0.1121
0.3980
0.9918
1.0000

15504



Table 12: Qwen-7B: Mann-Withney test p-values.

Model

Language

FL

LL

CL

CC

CR

RR

FR

BT

Qwen7b

French

FL
LL
CL
CC
CR
RR
FR
BT

0.0003
0.0004
0.0175
0.8168
0.9989
1.0000
0.3315

0.9997

0.5415
0.9604
1.0000
1.0000
1.0000
0.9949

0.9996
0.4588

0.9286
1.0000
1.0000
1.0000
0.9925

0.9825
0.0397
0.0716

0.9993
1.0000
1.0000
0.9039

0.1835
0.0000
0.0000
0.0007

0.9843
0.9997
0.0952

0.0011
0.0000
0.0000
0.0000
0.0158

0.9342
0.0009

0.0000
0.0000
0.0000
0.0000
0.0003
0.0659

0.0000

0.6691
0.0051
0.0075
0.0964
0.9051
0.9991
1.0000

Qwen7b

English

FL
LL
CL
CC
CR
RR
FR
BT

0.0046
0.0012
0.0264
0.4974
0.9936
1.0000
0.2433

0.9954

0.3949
0.8255
0.9966
1.0000
1.0000
0.9532

0.9988
0.6054

0.9090
0.9993
1.0000
1.0000
0.9768

0.9736
0.1748
0.0911

0.9788
1.0000
1.0000
0.8331

0.5031
0.0034
0.0007
0.0213

0.9962
1.0000
0.2630

0.0065
0.0000
0.0000
0.0000
0.0038

0.9919
0.0016

0.0000
0.0000
0.0000
0.0000
0.0000
0.0081

0.0000

0.7572
0.0470
0.0233
0.1673
0.7376
0.9985
1.0000

Qwen7b

Spanish

FL
LL
CL
CC
CR
RR
FR
BT

0.0204
0.0380
0.0146
0.6659
0.9847
0.9999
0.6061

0.9796

0.6175
0.4746
0.9953
1.0000
1.0000
0.9703

0.9621
0.3828

0.3438
0.9907
1.0000
1.0000
0.9588

0.9854
0.5258
0.6566

0.9969
1.0000
1.0000
0.9765

0.3345
0.0047
0.0093
0.0031

0.9510
0.9992
0.3896

0.0153
0.0000
0.0000
0.0000
0.0491

0.9439
0.0454

0.0001
0.0000
0.0000
0.0000
0.0008
0.0563

0.0016

0.3945
0.0298
0.0413
0.0235
0.6110
0.9547
0.9984

Qwen7b

Russian

FL
LL
CL
CC
CR
RR
FR
BT

0.0001
0.0002
0.0013
0.0387
0.0522
0.9980
0.0576

0.9999

0.6085
0.8198
0.9811
0.9947
1.0000
0.9518

0.9998
0.3918

0.7148
0.9600
0.9819
1.0000
0.9272

0.9987
0.1805
0.2855

0.8710
0.9242
1.0000
0.8331

0.9614
0.0189
0.0401
0.1292

0.6200
1.0000
0.4846

0.9479
0.0053
0.0181
0.0759
0.3805

1.0000
0.3739

0.0020
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

0.9426
0.0483
0.0730
0.1673
0.5160
0.6268
1.0000

Qwen7b

Chinese

FL
LL
CL
CC
CR
RR
FR
BT

0.0583
0.0218
0.0190
0.4823
0.8858
0.9324
0.4379

0.9418

0.3164
0.2958
0.9369
0.9981
0.9990
0.8857

0.9783
0.6840

0.4667
0.9744
0.9996
0.9998
0.9339

0.9811
0.7046
0.5337

0.9758
0.9996
0.9997
0.9381

0.5181
0.0633
0.0256
0.0243

0.9008
0.9385
0.4637

0.1145
0.0019
0.0004
0.0004
0.0994

0.6247
0.0930

0.0677
0.0010
0.0002
0.0003
0.0616
0.3757

0.0784

0.5628
0.1146
0.0663
0.0620
0.5370
0.9073
0.9218

Qwen7b

Arabic

FL
LL
CL
CC
CR
RR
FR
BT

04111
0.0394
0.1834
0.2377
0.5224
0.6147
0.6463

0.5893

0.0421
0.2633
0.3408
0.6210
0.7164
0.7209

0.9606
0.9580

0.8318
0.8658
0.9740
0.9812
0.9760

0.8169
0.7370
0.1684

0.5651
0.8310
0.8862
0.8713

0.7627
0.6596
0.1345
0.4354

0.7827
0.8395
0.8169

0.4780
0.3794
0.0260
0.1693
0.2177

0.6237
0.6096

0.3857
0.2839
0.0189
0.1140
0.1608
0.3768

0.5196

0.3543
0.2796
0.0241
0.1290
0.1835
0.3911
0.4811

15505



