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Hallucination in Turkish—Arabic LLM Translation Outputs: A
Text-Type Based Translation Studies Analysis

Sezer Yilmaz

Abstract. Hallucination, which has emerged as a significant research problem in machine
translation literature, refers to a phenomenon in which large language models (LLMs), despite
producing fluent and seemingly coherent translation outputs, may distort source-text information,
generate information not found in the source, or produce outputs with a weak semantic connection
to it. This study examines hallucination types that may arise in turkish — arabic machine translation
from a translation studies perspective. Considering the morphological and syntactic characteristics
of Turkish and Arabic, this language pair offers a productive and distinctive field of inquiry for
discussing hallucination in translation. The study analyzes three sample texts representing literary,
legal, and medical text types through outputs generated by ChatGPT, Grok, and Gemini. The
translation outputs were qualitatively examined in terms of fidelity to the source text, semantic
integrity, terminological accuracy, source-external additions, task-irrelevant explanations, and
repetition. The qualitative findings were interpreted in relation to BERTScore results calculated in
Google Colaboratory. BERTScore was treated as a complementary indicator of semantic proximity
between the machine translation outputs and the human reference translation, while the final
identification and classification of hallucination and deviation types were based on qualitative
comparison with the source text. The analyses show that a high semantic similarity score does not
always mean that the translation is free from hallucination. In some outputs, even when the score is
high, task-irrelevant explanations, interpretive expansions, terminological deviations, or repetitions
can still be found. For this reason, automatic metrics should not be used alone when evaluating
hallucinated translation outputs. In this study, hallucination is examined together with source-text
fidelity, automatic evaluation metrics, and text type.
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Tiirk—arab BDM tarcimos ¢ixislarinda haliasinasiya: matn
novu dsash tarcumoasiinashq tahlili

Sezer Yilmaz

Xiilasa. Haliisinasiya masin torctimasi adabiyyatinda miihiim tadqiqat problemi kimi 6na ¢ixir. Bu
anlayis boyiik dil modellorinin (BDM) axici va zahiran tutarl torciima ¢ixiglart yaratmasina
baxmayaraq, manba moatndaki informasiyani tohrif etmasi, monbada olmayan informasiya alava
etmasi va ya manba matnlo zaif semantik alaqaya malik ¢ixislar yaratmast ilo baghdir. Bu tadqgiqat
tiirk—arab magsin torciimasinda ortaya ¢ixa bilocok haliisinasiya néviarini  tarciimasiinasliq
baximindan arasdwrir. Tiirk va arab dillorinin morfoloji va sintaktik xiisusiyyatlori nazara alindigda,
bu dil ciitii torciimasinda haliisinasiya masalasinin miizakirasi tigtin mahsuldar va forqli bir tadqiqat
sahasi tagdim edir. Todqiqatda adabi, hiiquqi va tibbi matn néviarini tomsil edan ii¢ niimuna matn
ChatGPT, Grok va Gemini torafindan yaradilan ¢ixislar asasinda tohlil edilmisdir. Torciima ¢ixiglart
manba matna sadiqlik, semantik biitovliik, terminoloji daqiqlik, monbadankanar alavalar, tapsirigdan
konar izahlar va takrarlar baximindan keyfiyyatco arasdirilmigdir. Keyfiyyat tohlilinin naticalori
Google Colaboratory miihitinda hesablanan BERTScore naticalori ilo birlikda sorh edilmisdir.
BERTScore masin tarciimasi ¢ixislari ilo insan tarafindon hazirlanms istinad torciimasi arasindaki
semantik yaxinligr gostaron tamamlayici géstorici kimi istifada edilmis, haliisinasiya va sapma
novlarinin yekun miiayyanlasdirilmasi va tasnifati iso manba matnla aparilan keyfiyyat miiqayisasina
asaslanmisdir.  Analizlor  gostoriv ki, yiiksok semantik oxsarliq gostoricisi  torciimonin
haliisinasiyadan tamamilo uzaq oldugu anlamina galmir. Bazi ¢ixislarda gostorici yiiksak olsa bel,
tapsirigdan konar izahlar, sorhedici genislondirmalor, terminoloji sapmalar va ya tokrarlar
miisahido oluna bilor. Bu sababdon avtomatik metriklor haliisinativ torciimoa ¢ixislarin
qiymatlondirarkan takbasina istifada edilmamolidir. Bu tadqgiqatda haliisinasiva manba matna
sadiqlik, avtomatik qiymoatlondirma metriklari va matn novii ila birlikda arasdurilir.

Acar sozlar: haliisinasiya, magin torciimasi, boyiik dil modellori, tiirk—arab torciimasi, BERTScore,
tarciimasiinaslq
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Introduction

Translation has long been one of the main ways of enabling communication between different
languages, societies, and cultures. Since translation involves carrying meaning from one language
and cultural context into another, its quality is often discussed in translation studies through the
concept of equivalence. In this sense, the relationship between the source text and the target text is
evaluated not only through semantic correspondence, but also through context and function. Whether
machine-generated translations can achieve this kind of equivalence is still an important question.

The development of large language models (LLMs) has changed the field of natural language
processing (NLP), especially in areas such as language understanding, text generation, reasoning,
and access to information (Huang et al., 2025). One area directly affected by this development is
natural language generation. Natural language generation includes tasks such as summarization,
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dialogue generation, generative question answering, data-to-text generation, and machine translation.
For this reason, it is considered an important but challenging subfield of NLP (Ji et al., 2023).

However, the texts produced by these systems do not always meet expectations in terms of semantic
accuracy, contextual appropriateness, and consistency with the user’s input. Although large language
models can perform well in many tasks, they may sometimes go beyond the given prompt and
produce content that is inconsistent with the previous context or factual knowledge. This problem is
generally referred to in the literature as hallucination (Zhang et al., 2025).

Hallucination is one of the major issues that limits the reliability of large language models. These
models can produce outputs that appear fluent, coherent, and convincing, even when the information
they contain is not factually grounded. This makes hallucinated content difficult to detect, especially
for users who do not have sufficient knowledge of the subject matter. Since such outputs may
influence decision-making processes, they may also lead to misinformation and raise ethical concerns
(Huang et al., 2025).

The increasing use of artificial intelligence and natural language processing technologies has also
made automatic translation systems more accessible. The shift from neural machine translation
systems to large language models has made translation faster and easier to use. However, this
development has also brought new questions concerning translation quality, equivalence, and
reliability. From this perspective, hallucination should not be considered only as a technical problem,
but also as an issue that needs to be discussed within translation studies.

Studies on hallucination in machine translation generally focus on widely studied language pairs and
translation directions. This creates a limited view of how hallucination may appear in language pairs
with different morphological and syntactic structures. Turkish and Arabic, as morphologically rich
languages, require particular attention in this regard. Therefore, examining hallucination in Turkish—
Arabic machine translation can contribute to a better understanding of how hallucinated deviations
emerge in this language pair.

Accordingly, this study examines the types of hallucination that may arise in Turkish—Arabic
machine translation from a translation studies perspective. Focusing on literary, legal, and medical
texts, it discusses hallucination in relation to fidelity to the source text, semantic and contextual
adequacy, terminological accuracy, target-language norms, and the limitations of automatic
evaluation approaches.

1. Theoretical Framework

1.1.  Equivalence in Translation Studies

To explain why hallucination is a significant issue in translation, it is useful to begin with the concept
of equivalence, which is one of the central concepts of translation studies. From this perspective,
translation quality is not limited to grammatical correctness. It is also related to how far meaning,
context, and function are preserved between the source and target texts. For this reason, the
relationship between the source text and the target text is often discussed through the concept of
equivalence.

Equivalence refers to the transfer of the meaning in the source text into the target language through
different linguistic and structural means (Giirgaglar, 2016). This concept has been explained in
different ways in translation studies. Nida (2000) distinguishes between formal equivalence and
dynamic equivalence, while also emphasizing that absolute correspondence between languages is not
possible. Toury (1980), on the other hand, relates equivalence to the norms governing the translation
process. Baker (2018) discusses equivalence at different levels, including word level, above-word
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level, grammatical, textual and pragmatic levels. She also states that equivalence is relative and can
be affected by linguistic and cultural factors.

Although equivalence has been approached from different theoretical perspectives, the question of
whether automatic translation systems can achieve it reliably remains important. This is because
machine-generated outputs may sometimes include elements that are not present in the source text.
Such outputs may appear fluent and acceptable at first sight, but they can still create serious problems
in terms of semantic equivalence. Therefore, hallucination becomes relevant to translation studies at
the point where surface fluency conflicts with fidelity to the source text. In this respect, hallucination
can be considered a violation of equivalence.

1.2.  Quality and Ethics in Machine Translation

Machine translation is a translation process carried out through artificial intelligence-based
algorithms and systems based on these algorithms in order to transfer meaning between languages.
The widespread use of artificial intelligence systems increases the importance of ethical principles
such as transparency, accountability, cultural sensitivity, and human oversight (Kimera et al., 2024).
From a Translation Studies perspective, translation ethics is addressed primarily in relation to the
translator and encompasses the moral and professional dimensions of the decisions made throughout
the translation process. In this respect, translation ethics is closely associated with the translator’s
professional autonomy, responsibility, and professional conduct. However, with the integration of
artificial intelligence into translation processes, ethical considerations are no longer confined to
translator-centred decisions. They also extend to the characteristics and functioning of artificial
intelligence systems, the reliability of their outputs, the conditions under which they are used, and
the distribution of responsibility between human translators and technological systems.

Large language models are considered systems that, through the pre-training process carried out on
large text corpora, demonstrate adaptability across various language tasks and offer a task-agnostic
framework of use (Brown et al., 2020). This broad structure enables large language models to be
used in the field of translation, as in many other tasks. In the modern period, machine translation
systems have developed rapidly and have begun to be used in many different fields. Translation has
also been directly affected by this development. Unlike earlier approaches, neural machine
translation systems process translation through a single neural model. During this process, the model
attends to the relevant parts of the source sentence while predicting the target word. This strengthens
the connection between the source sentence and the translation output (Bahdanau et al., 2015).

As automatic translation outputs can now be produced in a very short time, evaluating their quality
has become equally important. These outputs need to be assessed in terms of fluency, accuracy,
coherence, and overall quality. For this reason, several automatic metrics have been developed to
evaluate translation quality more quickly and systematically. Automatic evaluation metrics can
broadly be divided into traditional metrics such as BLEU, ROUGE, and METEOR, which primarily
rely on surface-level lexical overlap, and modern metrics such as BERTScore, LaBSE, and COMET,
which focus on contextual and semantic similarity. This distinction is particularly relevant to Arabic—
Turkish translation, as surface-level correspondence may remain limited in representing semantic
and contextual equivalence between these morphologically complex languages (Yazal, 2026).
Among the modern metrics, COMET is designed to correlate more closely with human judgments
(Rei et al., 2020), while BERTScore, which is employed in the present study, measures contextual
and semantic similarity (Zhang et al., 2020). Although these metrics do not directly detect
hallucination in all its forms, they provide useful complementary evidence regarding the semantic
proximity between translation outputs and reference translations. These developments have
improved the fluency of translation outputs, but they have also brought some limitations in terms of
accuracy and fidelity to the source text. Therefore, it would not be accurate to assume that these
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systems always produce translations that are both correct and faithful to the source. In some cases,
they may generate outputs that appear coherent and fluent, but do not sufficiently correspond to the
source text or contain factually inaccurate information.

Machine translation ethics can be evaluated within the framework of reliability, non-misleading
communication, clear presentation of information, and accuracy in relation to the outputs produced
by automatic and artificial intelligence-based translation systems. In this regard, translation outputs
should be examined in terms of accuracy and ethical responsibility. Hallucinated outputs in machine
translation can be regarded as an important issue in terms of machine translation ethics, as they not
only constitute a violation of equivalence in translation but also carry the risk of misleading users
and distorting accurate information.

1.3.  Hallucination: Definition and Classification

In the context of machine translation, hallucination is defined as the generation of content that is
inconsistent with the source text or not present in the source text during the transfer of source-text
information into the target language. This problem was identified with the deployment of the first
neural machine translation models. Neural machine translation models are reported to tend to
sacrifice adequacy for the sake of fluency, especially when evaluated on out-of-domain test sets. In
this respect, the concept of hallucination is closely related to the terms faithfulness and factuality in
the literature. Faithfulness is defined as the opposite of hallucination and refers to remaining
consistent and truthful to the provided source. Factuality, on the other hand, refers to the quality of
being actual or based on fact; however, unlike faithfulness, it may vary depending on what is accepted
as the source of the "fact" (Ji et al.,, 2023). In this context, the definition and evaluation of
hallucination may differ depending on the task under consideration and the type of information taken
as reference.

In the study by Lee et al. (2018), hallucination is informally defined as a case in which the translation
of a perturbed input, created by adding a word to the input sentence, has almost no words in common
with the translation of the unperturbed input. Studies focusing on summarization systems show that
although these systems can produce good outputs in terms of linguistic fluency, they may generate
expressions that do not fully correspond to the source text or are not present in the source-text content
(Maynez et al., 2020). As the concept of hallucination began to be addressed systematically,
approaches to its classification were developed. In this context, drawing on Maynez et al. (2020)
approach to content that is unsupported by the source input, Zhou et al. (2021, p. 1394) explain two
categories of hallucination, namely intrinsic and extrinsic hallucination:

. Intrinsic hallucination refers to the production of information found in the source text in an
incorrect, distorted, or source-inconsistent manner in the translation output.

° Extrinsic hallucination, on the other hand, refers to the addition of information that is not
present in the source text to the translation output.

. Raunak et al. (2021) introduce several definitions to systematize the study of hallucinations
in neural machine translation and classify NMT hallucinations into two primary categories:

. Hallucinations under perturbations: For a given source input, if the translations generated

from the perturbed and unperturbed input sequences differ drastically, the model is considered to
generate a hallucination under perturbation.

. Natural hallucinations: Natural hallucination refers to cases in which, without any
perturbation applied to the source input, the generated translation is severely inadequate.

. Natural hallucinations are further divided into two subcategories:

o Detached hallucinations: These refer to fluent but completely inadequate translations.

o Oscillatory hallucinations: These refer to inadequate translations that contain repeating n-
grams.
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Following this classification, Guerreiro et al. (2023) take detachment from the source sequence as
the main criterion for distinguishing hallucinations from other translation errors and state that largely
fluent hallucinations may appear either as fully detached outputs or as strongly detached outputs that
partially support the source content. The examination of hallucinations through different
classifications shows that this phenomenon is not a one-dimensional type of error, thereby making
the automatic analysis of such categories an important area of research. These classifications indicate
that hallucinations should be addressed from a multidimensional perspective in terms of both content
and model behavior. To make the hallucination classifications discussed in this section clearer and
more understandable, examples are provided for each category:

Hallucination Classifications

Hallucination
Type

Explanation

Source Text

Target Text

Analysis

Intrinsic
Hallucination
(Zhou et al.,
2021)

Extrinsic
Hallucination
(Zhou et al.,
2021)

Detached
Hallucination
(Raunak et al.,

2021)

The
information
contained
in the
source text
is
transferred
into the
target text
incorrectly
orina
distorted
manner.
The
inclusion of
additional
information
or content
in the
translation
output that
has no
explicit
basis in the
source text.

A casein
which the
translation
1s fluent but
completely
inadequate.

The committee
concluded that
the available
evidence was
insufficient to
establish a causal
relationship
between the
treatment and the
reported adverse
effects.

The archival
documents
indicate that the
agreement was
signed by the two
countries in 1978.

The prolonged
drought caused
grain production
in the region to
fall to its lowest
level in a decade.

The committee
concluded that the
available evidence

was sufficient to
establish a causal
relationship between
the treatment and the
reported adverse
effects.

The archival
documents indicate
that the agreement
was signed by the

two countries in 1978
following five years

of secret negotiations.

The new agricultural
support program
significantly
improved local
farmers’ access to

international markets.

The source text states that the
available evidence was
insufficient to establish a
causal relationship, whereas
the target text states that it was
sufficient. This reversal
contradicts information
explicitly contained in the
source text. Therefore, it
constitutes an example of
intrinsic hallucination under
the classification adopted in
this study.

The target text preserves the
source information concerning
the parties and the date of the
agreement. However, it
introduces the claim that the
agreement followed five years
of secret negotiations,
although this information has
no basis in the source text.
This unsupported addition
therefore constitutes an
example of extrinsic
hallucination.
Although the target text is
fluent and remains within the
general domain of agriculture,
it does not convey the source
information concerning the
prolonged drought or the
decline in grain production.
Instead, it generates unrelated
content about an agricultural
support program and access to
international markets. The
fluent but severely inadequate
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A case in
which an
inadequate
translation
containing
repeated n-
gram
structures
occurs in
the
translation
output.
A casein
which the
target
output has
no semantic
relation to
the source
text.

Oscillatory
Hallucination
(Raunak et al.,
2021)

Fully
Detached
Hallucination

(Guerreiro et
al., 2023)

A case in
which the
translation
output
contains a
limited
element
related to
the source
text but
largely
moves
away from
the source
content.

Strongly
Detached
Hallucination
(Guerreiro et
al., 2023)

The delegation The delegation
withdrew the withdrew the
proposal after the proposal after the

negotiations had
failed.

negotiations had
failed, after the
negotiations had
failed, after the
negotiations had
failed.

The court ruled
that evidence
obtained
unlawfully could
not be admitted

Recent observations
indicate that glaciers
in the Southern
Hemisphere are
melting faster than

in the previously estimated.
proceedings.
Several pottery Pottery fragments

fragments dating
from the Roman
period were

dating from the
Roman period were
discovered during the

discovered during archaeological
the excavations,
archaeological conclusively proving
excavations. that the settlement

was the regional
capital of the empire
and accommodated
approximately fifty

thousand soldiers.

output is therefore
substantially detached from
the source content and
constitutes an example of
detached hallucination.
The target text conveys the
main source information but
repeatedly generates the n-
gram sequence “after the
negotiations had failed”
without any corresponding
repetition in the source text.
This repetitive generation
pattern reduces the adequacy
and coherence of the output
and constitutes an example of
oscillatory hallucination.
Although the target text is
fluent and grammatically well-
formed, it has no semantic
relation to the source text. It
replaces the legal information
concerning the admissibility of
evidence with an unrelated
statement about glacier
melting. This complete
disconnection from the source
content therefore constitutes
an example of fully detached
hallucination.

The target text retains the
source information concerning
the discovery of Roman-
period pottery fragments.
However, it moves
substantially beyond the
source by claiming that the
settlement was the regional
capital of the empire and
accommodated approximately
fifty thousand soldiers. Since
only a limited part of the
output is supported by the
source, while the remaining
content consists of extensive

unsupported claims, the output

constitutes an example of
strongly detached
hallucination.

Source. Prepared by the author.
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These classifications may seem close to one another at some points, but they do not focus on the
same aspect of hallucination. Zhou et al. (2021) make a distinction based on the source of
unsupported content: it may result either from the distortion of information in the source text or from
the addition of information that is not included in the source. Raunak et al. (2021) discuss
hallucinations in neural machine translation through perturbation-based and naturally occurring
cases. Guerreiro et al. (2023), however, approach the issue by looking at how far the output moves
away from the source sequence. For this reason, these classifications should not be treated as entirely
separate or opposing categories. They are better understood as complementary perspectives that
explain different sides of hallucination.

From the perspective of translation studies, hallucination is more than a technical error. It also
disrupts the equivalence relationship between the source and target texts. When this relationship is
weakened, problems may appear in meaning, content, and function. This makes hallucination an
important issue in the translation process. Intrinsic hallucinations may harm accuracy and reliability
because they involve an incorrect transfer of source meaning or content. Extrinsic hallucinations may
weaken fidelity and ethical reliability because they add information that does not exist in the source
text. Detached and oscillatory hallucinations may also reduce the acceptability of translation by
damaging the integrity and communicative function of the source text. In this sense, hallucination
can be seen as a multidimensional translation problem related to reliability, equivalence, accuracy,
and acceptability.

The effects of hallucination may also change according to text type. In medical texts, hallucinated
translations may create risks that directly affect human health. In commercial or diplomatic texts,
they may cause misunderstandings and communication problems. This shows that hallucination has
a particularly important place in translation, especially in texts where accuracy and reliability are
necessary. In practice, automatic translation outputs cannot always be checked continuously and in
detail. For this reason, users should verify these outputs, especially when the content is medical,
legal, or official. Translators also play an important role in reducing hallucination-related risks
through proofreading and revision. In addition, users should be careful when sharing personal or
sensitive information with data-driven systems, since these systems may produce inaccurate or
hallucinated outputs.

Methods

This study follows a qualitative research design to analyze hallucination types in Turkish—Arabic
machine translation outputs. The analysis is carried out on three Turkish source texts from different
text types: literary, legal, and medical/health texts. These texts were chosen because they include
linguistic, terminological, and field-related features that can make hallucinated deviations more
visible in translation. For each Turkish source text, an Arabic human translation was prepared and
used as the reference translation. The same source texts were then translated into Arabic by ChatGPT
5.5, Gemini 3.5 Flash, and Grok 4.3. When obtaining translation outputs from the large language
models, the same prompt was given to all systems, and they were asked only to translate the source
text into Arabic. Accordingly, the prompt was standardized as "Translate only this text into Arabic".
The outputs produced by these systems were compared with the reference translations in order to
identify hallucinated deviations. Therefore, the study is not based on researcher-created artificial
examples, but on actual translation outputs generated by large language models.

The analysis focused on fidelity to the source text, semantic integrity, terminological accuracy,
source-external additions, task-irrelevant explanations, semantic narrowing, and repetition. The
literary text was examined in terms of interpretive expansion and task-irrelevant explanation; the
legal text in terms of conceptual accuracy, terminological consistency, semantic narrowing, and
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source-external addition; and the medical/health text in terms of medical terminology and domain-
specific meaning transfer. In addition to qualitative analysis, BERTScore was used as a
complementary indicator to measure semantic similarity between the system outputs and the
reference translations. The BERTScore F1 value ranges between 0 and 1, and a value closer to 1
indicates a higher level of semantic similarity between the candidate translation and the reference
translation. The BERTScore calculations were carried out in a Python-based Google Colaboratory

environment.
2. Findings

1.4.  Hallucination Example in Literary Translation
Source Text:

Ikimiz de herkes gibiyiz.

Neden kendi bakislarini birakip yapmacik gozlerle bakar?
Neden ¢ergevesini bozarsin dudaklariin?

All1 pullu tavirlara kim kanar? (Asaf, 2025, p. 26).
English Translation: We are both like everyone else.

Why do you abandon your own gaze and look through affected eyes?
Why do you distort the outline of your lips?

Who is taken in by such ostentatious airs?

Human Translation:

) _ w@/ s gm‘fy/ e
f’.-zt’:.’-l g “/‘;} s !. ?Sj éé.,-/ - !:7 é[}ﬁf;’j
.‘agf;f’ﬁ‘j%/ ;/ ‘Z,/,r;:/

PR b (ld Slal £ 51 G

BERTScore Hallucination /

System Translation Output

F1 Deviation Type
G155 A A ) e GRS Y (5 U (G
A0S AxaY AT5A S 5ay Sk sdl)
English translation: We—you and I-are no Interpretive

different from the rest of humankind. Why, then,
do you abandon your genuine gaze and borrow
two eyes of falseness? Why do you scatter the
shape of your lips? And who could be deceived by
adorned gestures—glittering and false?

ChatGPT

G Dl g Aiaal) i i o 5 e Lasan LIS (LY g
a1 0 O 1YL § 285 (g Seliied Sl 2wl a1 5 944) je dnibaacas
Lagens GulllS WYY o, Wik 23S £33 3 Al S jall
English translation: We are both like everyone

0.9047

expansion /
source-external
addition

Extrinsic
hallucination /

Grok  else. Why do you abandon your genuine gaze and 0.8437 repetition / partial

look through artificial, false eyes? Why do you
distort the outline of your lips? Who is deceived by
the bright colours and ornate gestures? Words
between us ... We are both like everyone else.

‘;‘43!\ ua.d\ C}Jé&%ﬂﬁﬂ@“ﬁ\b& :\A;)Sgﬂ:\]!

semantic
expansion

Task-irrelevant

¥ 0.8527 explanation /

Gemini ki e doall Ky al Ll ghse ol 485 IS

interpretive
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BERTScore Hallucination /

System Translation Output F1 Deviation Type
Eonnalal) SURY 8388 Al g 08 5 5 5 latd ey Sl dzalal addition / partial
$AES ) sall ) sha¥) el g a5 (o2 1D (2 Seliiadd semantic shift

English translation: Here is a translation of these
words in a poetic tone that emulates the spirit of
the original text: We are both like everyone else,
entirely ordinary ... Why does one hold back from
one’s own gaze to look through borrowed and false
eyes? Why do you distort the natural outline of
your lips? And who could be enticed by such
ostentatious mannerisms?

BERTScore Results for Literary Text

—8— Precision
0.927 Recall
—8— F1
0.90 -
0.88 4
v
[=]
@
& 0.86 -
[T}
m
0.84 1
0.82
0.80 T T T
ChatGPT Grok Gemini

Systems

In this example, when the BERTScore F1 values, that is, the harmonic mean of precision and recall,
are examined, it is observed that ChatGPT 5.5 produced the output that is semantically closest to the
human translation, with a score 0of 0.9047. However, the qualitative analysis shows that the ChatGPT
output contains interpretive expansions and source-external aesthetic additions that are not present
in the source text. Expressions such as "< ) (e (i jeid" and "4X 4asY¥"are not directly found in
the source text; rather, they appear in the target text as interpretive elements that expand the poetic
meaning. Therefore, although the BERTScore value is high, the presence of source-external additions
shows that BERTScore may remain limited when used alone to detect hallucinated elements.

Grok 4.3, on the other hand, received the lowest score in this example, with a BERTScore F1 value
0f 0.8437. The expression "l 23S, " in the output constitutes an addition that is not present in the
source text. In addition, the repetition of the first sentence at the end of the output changes the
structural organization of the source text. These findings show that the Grok output contains elements
of extrinsic hallucination, repetition, and partial semantic expansion. Nevertheless, the fact that the
score is still relatively close to 1 indicates that BERTScore can show contextual/semantic proximity,
but cannot fully capture hallucinated deviations such as repetition and source-external addition.

Gemini 3.5 Flash produced a result close to Grok, with a BERTScore F1 value 0of 0.8527. Unlike the
other systems, the Gemini output begins with the explanatory sentence " 4y 5 i GlalSll 034 dan i <L)
¥l paill 755 S which is presented as if it were part of the translation output. Since this
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sentence does not correspond to any element in the source text and does not belong to the target
translation itself, it is evaluated as a task-irrelevant explanation. This indicates that the model moves
beyond the expected translation task by inserting a meta-textual comment into the output. In addition,
expressions such as "l Y™ and "5 jlxive aei" stand out as interpretive additions that are not
directly present in the source text.

In this context, the findings show that BERTScore is useful for indicating semantic proximity
between automatic system outputs and human translation. However, it may remain limited on its own
in detecting hallucinated deviations in literary texts, such as source-external addition, interpretive
expansion, repetition, and task-irrelevant explanation. Therefore, in this study, BERTScore was not
used as a tool that directly measures hallucination, but as a complementary indicator supporting
qualitative translation analysis.

1.5.  Hallucination Example in Legal Translation

Source Text:

Tacirler arasinda, diger tarafi temerriide diisiirmeye, s6zlesmeyi feshe, sozlesmeden donmeye iliskin
ithbarlar veya ihtarlar noter araciligiyla, taahhiitlii mektupla, telgrafla veya giivenli elektronik imza
kullanilarak kayitli elektronik posta sistemi ile yapilir (Tiirk Ticaret Kanunu, 2011).

English Translation: Between merchants, notices or warnings relating to placing the other party in
default, terminating the contract, or rescinding it shall be served through a notary public, by
registered letter, by telegram, or through the registered electronic mail system using a secure
electronic signature.

Human Translation:
& sall ol dall Gty o cligll e aliiAla 8 AU Calall aaa s Adlaiall ¢ lall G I INY) il UaaY) (5
el (35 S 2l s e ol 28 50l ol Asase Ay sl Jaall alS dad 3 e
LY (s I ol el

. BERTScore Hallucination /
System  Translation Output F1 Deviation Type

el Adlaiall 5 ¢ Al G ALl ol )Y o el jUad Yl 4s 6
sl cdial) Gy f celigll e Gl Al abea 5 JAY) Gkl
CUS G gar b c@ipall/daally Sl Aol g caie gl
el 5 S 2 pll QUi g5k e sl A ) cJe
SRR I Pvi IR

. . e ‘"5_9}5‘5‘ S ' No clear

English translation: Notices or warnings exchanged o
hallucination /

ChatGPT between merchants concerning formally notifying 0.9372

the other party and placing them in a state of failure hmlted‘ explanatory
to perform, terminating the contract, or withdrawing expansion
from it shall be delivered through a notary
public/notary, by registered letter, by telegram, or
through the registered electronic mail system using
a secure electronic signature.
DAY G plall Lyl dabeiall ol Y1 f el jladY) o35 ¢ el o
daal) e g DU sl csal) ) S (el sl gl e Calasl) & Intrinsic
L ) ] bt 5] (el el S 05 e hallucination /
Grok GEA platuly dandll 5SS 24 eLL..» L;JL . us ' 0.9436 terminological
) s Y

. . deviation / source-
English translation: Between merchants, notices or

warnings concerning placing the other party in a
state of failure to perform (rebellion), terminating

external addition
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BERTScore Hallucination

/

System  Translation Output F1 Deviation Type
the contract, or withdrawing from the contract shall
be delivered through a notary public (notary), by
registered letter, by telegram, or through the
registered electronic mail system using a secure
electronic signature.
Dol daleiall g ¢l e Aaliad) Gl Hlay) ol jdadyl a3
() Fud o (Al ool Al 8 anag) JAY) Gkl
aley Jasall Uasll of cJanlly Sl 33 5k (e cdie Jgaadl
INEECTRENS VN PN MRV R NS S I B R TP
1 s S e -
. . . T Extrinsic
English translation: Notices or warnings exchanged o
. . s hallucination /
Gemini  between merchants concerning formally notifying the 0.9341 A .
. . . Intrinsic semantic
other party (placing them in a state of failure to make narrowin
payment), terminating the contract, or withdrawing &
from it shall be delivered through a notary public, by
registered letter with acknowledgment of receipt, by
telegraph, or through the registered electronic mail
system using a secure electronic signature.
BERTScore Results for Legal Text
0.955
—&— Precision
Recall
0.950 - o F1
0.945 -
¥ 0.940 -
8
53]
b
W 0.935 -
0.930 -
0.925 A
0.920 . . .
ChatGPT Grok Gemini

Systems

In this example, when the BERTScore F1 values are examined, it is observed that Grok 4.3 produced
the output that is semantically closest to the human translation, with a score of 0.9436. ChatGPT 5.5
and Gemini 3.5 Flash produced results that are close to each other and to Grok 4.3. However, the
qualitative analysis shows that these scores do not, on their own, indicate whether legal terms are
transferred in a reliable, accurate, and hallucination-free manner.

When the ChatGPT 5.5 output is examined, it is observed that the general meaning of the source text
is largely preserved. The expression "_a¥! <kl )lie|" constitutes an appropriate legal equivalent for
placing the other party in default. However, the additional phrase "sW 5l (e ala3dlls 8 ales §" restates
the concept of default in an explanatory manner. Since this phrase does not introduce information
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that contradicts or departs from the source meaning, it should not be regarded as a source-external
hallucination. Therefore, although the ChatGPT 5.5 output does not constitute a clear case of
hallucination, it can be evaluated as a limited explanatory expansion. The Grok 4.3 output, despite
having the highest BERTScore F1 value, constitutes a hallucinated example in terms of qualitative
analysis. Although the expression "slsll ;e A" broadly conveys the legal concept of default, the
parenthetical addition "2><1" introduces an unsupported and legally inaccurate gloss. Since this
addition shifts the source concept into a different semantic field and evokes meanings such as
rebellion, revolt, or resistance, it constitutes an intrinsic hallucination, a terminological deviation,
and a source-external addition.

In the Gemini 3.5 Flash output, the expression "Jaull (e A" limits the concept of default only to
the non-payment of a debt. However, the concept of “temerriit” in the source text refers to a broader
legal context. Therefore, this expression leads to intrinsic semantic narrowing. In addition, the
expression "Jsa sl a2 was added to the target text as an element not present in the source text and
thus constitutes a source-external addition.

1.6.  Hallucination Example in Medical Translation

Source Text:

A grubu beta-hemolitik streptokoklara bagli tonsillofarenjite ikincil olarak gelisen yaygin
enflamatuvar bir bag dokusu hastaligidir. Streptokok antijenlerine kars1 gelisen antikorlarin eklem,
kalp, bazal gangliyon gibi dokularda olusturdugu hasar sonucu gelisir (TC Saglik Bakanligi, 2003,
p. 23).

English Translation: It is a widespread inflammatory disease of the connective tissue that develops
secondary to tonsillopharyngitis caused by group A beta-hemolytic streptococci. It results from
damage caused by antibodies formed against streptococcal antigens in tissues such as the joints,
heart, and basal ganglia.

Human Translation:

(o el ALl Uiy lsiall G aalill o palll () sl LAY G Al 30 5 colucall granaill Casnmy e Slgll (im0 59
) 5 (Jalial) Jie Al 8 lasial) Clauiaioee 2 23380 Balnall a1 Afand 531 ol it Lt g A e gandl
el skall

. BERTScore Hallucination /
System  Translation Output F1 Deviation Type

O3k cpball gl ey JLIEY) gl s Gl O e s
G dosial) 5 Sal e aall a5 551 el Ui
o Gl e Wity AL e geadd) e aall A
8 Agaiall @l Sall Cilacaiis am 43Kl saliadll alual
oaclal) siall y ) 5 Jealial) Jie dasd
English  translation: It is a widespread
inflammatory disease affecting the connective tissue
and develops secondary to tonsillopharyngitis
caused by group A beta-hemolytic streptococci. It
arises as a result of the damage caused by
antibodies formed against streptococcal antigens in
tissues such as the joints, heart, and basal ganglia.
Jshiy bl muall cruay Gl auly Sl (e s
Gemini el @l ) Sall e aalill o bl 5 0455 sl CledlY (5 53U JalxS 0.9433
Lgwanst )l i At Guamy s (1) de senall (o pall Al

ChatGPT 0.9794 No clear hallucination

Limited intrinsic
semantic shift
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BERTScore Hallucination /

System  Translation Output F1 Deviation Type

o Aiall )5Sl oo aca A5 Sl 3aliaall sl
gae ) diall g il 5 Jealial) Jie A
English  translation: It is a wide-ranging
inflammatory disease affecting the connective tissue
and develops as a secondary factor to
tonsillopharyngitis caused by group A hemolytic
streptococci. It occurs as a result of the damage
caused by antibodies formed against streptococcal
antigens in tissues such as the joints, heart, and
basal ganglia.
e dlmll il 3 e e b i el ) e
Agaiall ) Sl e il paldl (30 Y Ul
A Al ) puall Ao Wiy AL de sl (e 4S50 sa Uiy
Jie Al 8 laall Chlaaiie a4 Sl salaal) sluaY)

k.(Oﬁlﬁu‘— 1l el g il L0y il Tasll<-1rre‘:levant /
English translation: Translation into Arabic: It is a f:&?gi&or;cal

Grok widespread disease in the inflammatory connective 0.9321 deviationg /' limited
tissue that develops secondary to o .
tonsillopharyngitis caused by group A beta- lsrlllir;gl S1C semantic

hemolytic streptococci. It arises as a result of the
damage caused by antibodies formed against
streptococcal antigens in tissues such as the joints,
heart, and the basal nuclei (the basal ganglion).

BERTScore Results for Medical Text

1.00
—&— Precision
Recall
- F1
0.98
w 0.96
[=]
@
E
1N
D 0.94 -
0.92 1
0.90 T T T
ChatGPT Gemini Grok

Systems

When the BERTScore F1 scores are evaluated, it is observed that ChatGPT 5.5 produced the output
that is semantically closest to the human translation, receiving the highest score of 0.9794. Gemini
3.5 Flash, with a score of 0.9433, and Grok 4.3, with a score of 0.9321, received lower scores than
ChatGPT 5.5. In this example, the quantitative findings and qualitative analysis results largely
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overlap. Nevertheless, qualitative analysis remains necessary for identifying deviations involving
medical terminology and domain-specific meaning. When the ChatGPT 5.5 output is examined, it is
observed that the source meaning and the medical relationship between tonsillopharyngitis, group A
beta-hemolytic streptococci, antibodies, and tissue damage are accurately preserved. The medical
terms are also rendered appropriately, and no source-external information or task-irrelevant
explanation is introduced. Therefore, no clear hallucination or deviation type was identified in the
ChatGPT 5.5 output. In the Gemini 3.5 Flash output, the expression "¢ s JalaS ) ski" presents the
disease as developing "as a secondary factor", whereas the source text states that it develops
secondary to tonsillopharyngitis. This formulation partially alters the causal relationship expressed
in the source text. Since the general medical meaning is preserved but this relationship is rendered
less accurately, the output can be evaluated as containing a limited intrinsic semantic shift.

In the Grok 4.3 output, the phrase "4x =l J 4es A" :constitutes a task-irrelevant explanation because
it is not part of the source text or the requested translation. The formulation " sball uadll 8 jddia (2 e
&I also partially shifts the source meaning by presenting the condition as a widespread disease
“in the inflammatory connective tissue”, rather than as a widespread inflammatory disease of the
connective tissue. In addition, the rendering "(0slxile JI W) Laclll ¢ " constitutes a problematic
and non-standard formulation of the medical concept in this context. Therefore, the Grok output

contains a task-irrelevant explanation, a terminological deviation, and a limited intrinsic semantic
shift.

1.7. General Evaluation

Looo BERTScore F1 Comparison Across Text Types and Systems

I ChatGPT 5.5
I Grok 4.3
I Gemini 3.5 Flash

0.9794
0.975 A

0.950 A

0.925 A

0.900 A

BERTScore F1

0.875 A

0.850 A

0.825 A

Literary Legal Medical
Text Type

When the findings obtained from the literary, legal, and medical text examples are evaluated together,
it is seen that hallucinated deviations in the translation outputs of large language models vary
according to text type. BERTScore F1 results provide a useful quantitative indicator for showing the
general semantic proximity of system outputs to human translations. However, comparison of the
BERTScore results with the qualitative findings reveals that high similarity values do not always
indicate fidelity to the source text, terminological accuracy, or translation reliability. While
deviations in literary texts appear mainly in the form of interpretive expansion, source-external
aesthetic addition, repetition, and task-irrelevant explanation, legal texts foreground terminological
deviation, conceptual narrowing, and source-external addition. In the medical text example,
BERTScore results and qualitative analysis findings overlap to a greater extent; nevertheless, it is
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observed that terminologically sensitive uses still need to be evaluated through human expertise.
Accordingly, the findings show that automatic metrics are not sufficient on their own in the
evaluation of translation hallucinations and should be used as complementary elements alongside
qualitative analysis from a translation studies perspective.

Conclusion

This article analyzed hallucination in Turkish—Arabic machine translation outputs from a translation
studies perspective and focused on how this issue appears in literary, legal, and medical texts. The
outputs produced by ChatGPT 5.5, Grok 4.3, and Gemini 3.5 Flash were compared with Arabic
human translations. They were evaluated according to fidelity to the source text, semantic
equivalence, terminological accuracy, source-external addition or omission, task-irrelevant
explanation, and repetition. The findings show that hallucination does not take the same form in
every text type. Instead, it changes according to the nature and function of the text. In literary texts,
deviations were mostly seen as interpretive expansion, source-external aesthetic addition, task-
irrelevant explanation, and repetition. In legal texts, terminological/conceptual deviation, semantic
narrowing, and source-external addition became more visible. In medical texts, the qualitative and
quantitative findings were more closely aligned than in the other two text types. However, texts that
require terminological precision still cannot be evaluated only through automatic metrics. These
findings show that hallucination is not only a technical or linguistic error, but also a multidimensional
transfer problem related to source-text fidelity, semantic equivalence, terminological accuracy,
reliability, and ethical responsibility.

The study also shows that high BERTScore values do not always indicate full fidelity to the source
text, terminological accuracy, or the absence of hallucination. Although BERTScore is a useful
supporting tool for indicating the general semantic proximity between the reference translation and
the system output, it remains limited in detecting hallucination-related problems such as the addition
of information not present in the source text, terminological deviation, task-irrelevant explanation,
repetition, and semantic narrowing on its own. In this context, hallucination analysis in machine
translation should combine automatic evaluation metrics with qualitative source-based analysis from
a translation studies perspective. This study was conducted on three examples in order to demonstrate
different manifestations of hallucination in Turkish—Arabic machine translation. Future studies may
conduct multidimensional analyses supported by larger datasets, different text types, different
machine translation systems, and human evaluators; different automatic evaluation metrics may also
be used comparatively. In this respect, the study contributes to the discussion of hallucination in
Turkish—Arabic machine translation from a translation studies perspective.
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