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Abstract
This study evaluates the effectiveness of machine translation in
conveying medical content on endometrial cancer from English to
Arabic. Machine translation is essential for medical awareness, yet few
studies evaluate its error-based performance in translating English
medical articles on women's tumors into Arabic. This study assesses
machine translation efficiency to enable readers and specialists to access
medical knowledge. By comparing three translation engines—Yandex,
Systran, and Microsoft—the study aims to determine which engine
performs best in delivering accurate and reliable medical content.
Additionally, the study examines the extent to which target readers can
depend on machine translation to understand medical information
accurately. By employing the Multidimensional Quality Metrics
(MQM) framework, the study identifies accuracy and terminology
errors. The CAT tool, SDL Trados, is used in the assessment process.
Both qualitative and quantitative approaches are adopted: the qualitative
approach identifies errors and assesses their impact on translation
quality, while the quantitative approach calculates the frequency of each
error type, assigns penalty points, and generates quality scores. The
data, sourced from WebMD, covers content on endometrial cancer, a
prevalent cancer among women. Although there has been great
advancement in machine translation efficiency, machine translation is
still inadequate in conveying precise medical content, particularly
regarding terminology and accuracy. These two aspects are crucial in
translating medical content. This study, in addition to other previous
studies, highlights the inaccuracy of machine translation, needing
further refinements in translation technologies when dealing with
specialized domains like medicine.
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I. Introduction:

Due to globalization and expansion in industrial fields, the
language barrier has become a significant problem. As a result, machine
translation has played a major role in bridging this gap. Mondale et al.
(2023) stress the indispensable role of machine translation. They
emphasize that it influences both the social and economic values for not
only being used for translation but also for various functionalities; for
Instance, it is used for text-to-speech, speech-to-speech, and phonetic
input methods. However, language barriers still exist, despite the crucial
role of the internet in bringing people closer. As a result, there has been a
notable increase in research studies on machine translation. Stressing the
fact that machine translation has become a field of interest, Mondal et al.
(2023) reinforce that machine translation, a key domain within
computational linguistics and artificial intelligence (Al), has gained
significant attention due to its potential to overcome language barriers
globally.

Despite playing a major role in translation, machine translation involves
various challenges. Mondal et al (2023) state that languages that are
morphologically or syntactically rich are challenging when machine
translation is used due to difference in language systems between the
source and target languages. Arabic and English are entirely two different
languages, and translating from or into Arabic can be challenging.
Moreover, Adly and Ansary (2010) stated that Arabic is a syntactically
and morphologically rich language, highlighting the difficulty of Arabic
grammar. Thus, this study hypothesizes that the three machine translation
engines are ineffective in translating content of specialized domains,
specifically medical content, from English into Arabic.

I1. Significance of the Study:

Machine translation has become an indispensable tool in everyday
life. Although various studies have tackled the role of machine
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translation, few studies have focused on the error-based evaluation of
machine translation engines while translating from English into Arabic in
medical articles related to women's tumors. With the spread of various
diseases, such as cancers, people have become passionate about being
medically well-informed. The website used in this study compiles
medically reviewed articles by specialists regarding diseases and many
other topics. However, people face difficulty in reading the content since
it is not in their native language. Thus, they can use machine translation
engines to gain knowledge. This study helps both readers and specialists
to identify the efficiency of machine translation in translating medical
articles.

I11. Objectives of the Study:

This study aims to prove the efficiency of machine translation in
challenging fields such as medicine while maintaining accuracy and
medical terminology in translating articles related to women-related
tumors. It seeks to highlight the severity of the errors arising from certain
machine translation engines and their impact on the quality of the
translation. It also seeks to help both medical practitioners and common
readers to determine which MT engine from those analyzed can be used
in such a field. Another objective is to explore the MT system that
outperforms the other systems in this field.

IV. Research Questions:

The researcher attempts to answer the following questions:
1. What are the most frequent types of errors resulting from the three
machine translation engines?
2. Which machine translation engine outperforms the others in
translating specialized medical content?
3. Which error types have the highest effect on the quality of
translation?
4. Which subcategories have the greatest impact on the overall quality
of translation?
V. V. Review of literature

The role of machine translation has prevailed in translating various
texts, including medical texts. The application of machine translation to
medical texts poses multiple challenges for being highly specialized. This
review seeks to present the current state of research and advancements in
the field of machine translation evaluation.

This study focuses on English and Arabic language pair, where the
chosen medical articles are in English, and the translation of the three MT
systems is generated in Arabic. In a study conducted by Habeeb (2013),
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the quality of translating Arabic headlines into English using two engines,
namely, Google and Babylon, is evaluated. In addition, the human
translation of such headlines is tested. The model used in his study is
Swan’s model (1996) for investigating structure and its impact on
conveying the original meaning. To assess the clarity, accuracy, and style
of the machine-translated headlines, a questionnaire is given to
professionals. The results indicate that Google outperforms Babylon in
style. However, both systems show advancement compared to their
performance in previous studies.

Given that Arabic and English are two completely different
systems, this study focuses on comparing the Arabic output of three MT
engines. Similarly, Adly and Ansary (2009) focused on evaluating
English-Arabic translations by comparing the MT systems based on the
Universal Network Language (UNL) against other systems. According to
their study, the interlingual approach involves converting the source
language into an independent language that can then be transformed into
the target language. UNL is a new interlingua, defined as an artificial
language that includes lexical, syntactical, and semantic elements similar
to those in any other natural language. Then, this language can be
automatically transformed into a natural language by computers.

The current study's translation direction is from English into Arabic
and the evaluation is done according to MQM error typology on the
Arabic texts conducted by the selected MT systems. Similar to the MQM
metric, Federico et al. (2014) developed an error taxonomy for evaluating
machine translation from English into Arabic, Chinese, and Russian.
Such taxonomy includes a set of error classes: morphological errors,
lexical choice, additions, omissions, casing and punctuation, reordering
errors, and many other errors. Therefore, both MQM and Federico’s
(2014) taxonomy share common error categories.

Examining the efficiency of machine translation in translating
content of specialized fields, Mohamed (2023) compared the output of
Google Translate with human translation regarding FIDIC (the Red Book
1999). The researcher focused on four main aspects: passivization and
modality at the syntactic level and collocations and doublets (two
paralleled synonyms) at the lexical level. The results of the study clarified
that human translation is more accurate and effective in conveying legal
language, whereas Google Translate fails to convey the legal nuances
accurately.

The medical field is always challenging in translation because it is
constantly evolving. Thus, terminologies, concepts, and expressions
within this field need to be advanced and highly specialized. Like Skianis
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et al. (2020), the current study also focuses on evaluating medical data.
The objective of their study was to evaluate the effectiveness and
accuracy of machine translation systems in translating medical
terminologies.

In their study, Skianis et al (2020) tested national translation
techniques dealing with medical terms. According to Skianis et al. (2020),
the corpora used in their study were medical terminologies. The
experiments conducted by Skianis et al (2020) were on both neural and
statistical machine translation methods, like this study. The data used for
the experiment was a sample of WHO International Classification of
Diseases (ICD) terminologies and International Classification of
Functioning, Disability and Health (ICF) terminologies. The language
pair was from English to French. They used MOSES as the SMT toolkit
while Fairseq was used as the NMT tool. The results revealed the
following. First, the traditional SMT showed great results compared to
the human sample. However, the NMT had a great performance with
longer sentences. Second, "pre-trained models like Fairseq on medical
terminologies can improve the quality of the translation” (Skianis et al.,
2020, p. 67). Two of the engines tested were NMT while the third was
hybrid: NMT and SMT. Likewise, NMT and hybrid machine translation
systems are tested in the present study.

Additionally, Mujjiga et al. (2019) examined a novel NMT model,
compared with a regular expression-based one, to address the challenges
of large-scale information retrieval in healthcare, particularly in clinical
reports. Their study aims at solving the problem of efficient and accurate
document retrieval in large healthcare systems by mapping documents
into a concept space. NMT model significantly outperforms a regular
expression-based concept mapper.

V1. Research Methods
1. Source of data

In this study, the source of data is a medical website called WebMD.
WebMD is an American corporation that publishes trustworthy
information regarding human health and well-being. It comprises
experienced doctors, health experts, and journalists. This website aims at
helping people receive accurate medical information on the internet.
People use this website for various reasons, including but not limited to
health research or medical information for healthcare and well-being.
Doctors, similarly, rely on it to gather information about any topic since it
iIs @ medically reviewed site. This website is chosen since it provides
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healthcare and medical information. Its content is easy, free, and
accessible to all readers. The study investigates a common tumor, namely,
endometrial cancer. This type of cancer is chosen as it is unique to
women and affects numerous women, nowadays. Thus, women can gain
knowledge by reading articles about such tumors. The study aims to
determine whether women or readers in general, can rely on the output of
machine translation to enrich their knowledge and receive health
information either for avoidance, treatment, or other reasons.

2. Machine translation engines selected for application

In this study, three machine translation engines are tested:
Microsoft Translator, Systran, and Yandex Translate. The three engines
were chosen for their relevance to the study’s focus on translating
medical content from English into Arabic. Microsoft is a widely used
neural machine translation (NMT) engine. Similar to Systran, it shows
broad coverage of global languages, including Arabic. Systran is a hybrid
engine including NMT that is well-suited for domain-specific tasks like
medical translation. Yandex employs unique algorithms for dealing with
linguistic challenges. The three engines provide an inclusive evaluation
for machine translation performance across specialized content into
Arabic.

2.1 Microsoft Translator

It is a cloud-based engine, a neural machine translation that is
integrated into Microsoft Office (Dalibor, 2022). As mentioned by
Microsoft Corporation (2023), the Microsoft Translator engine offers
versatile applications across different domains.

This engine is chosen because it stands out among other MT
engines. It is distinguished, according to Microsoft Corporation (2023),
by its deep integration, allowing users to use it easily while using Office
or Bing. Moreover, it is known for its accuracy as it continuously
improves its models that can be used effectively with different domains
(Microsoft Corporation, 2023). In this study, the main focus is examining
the efficiency of Microsoft Translator in translating the medical content
of articles on a website called WebMD. Accordingly, the researcher tests
the quality of the translation produced by Microsoft Translator for
personal use.

2.2 Systran

The second chosen engine is Systran. According to the Systran
website (n.d.), it provides industry-specific translation models that allow
users to translate specific jargon. It is one of the top-listed machine
translation engines, as mentioned on the Systran official website (n.d.). It
has two versions: free and pro. The free version allows translating texts
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into more than 50 languages, including Arabic, the target language of this
study, while the pro-version supports domain-specific translations,
including the medical domain that is the focus of the current study
(Neural Machine Translation by Systran, n.d.).

Systran also supports translating websites and unlimited texts as
well as different document formats (Text Translation — SYSTRAN,
n.d.). Like Microsoft Translator, it is accessible as it can be easily
integrated into browsers such as Google Chrome, facilitating the
translation of websites, as mentioned in their official website (SYSTRAN
Browser Extensions — BROWSER EXTENSIONS Documentation,
n.d.). Since this study examines the quality of translating articles on the
WebMD website, Systran is a good MT engine to be chosen for the study.
2.3 Yandex Translate

The third engine examined is Yandex Translate. As mentioned on
the Yandex Website (n.d.), Yandex Translate is one of the most used
engines comprising more than 90 languages, including Arabic and
English.

In Yandex Translate's official website, About Machine Translation
(n.d.), the process of translation by Yandex is clarified. It is stated that
when the user enters a text for translation in Yandex Translate, the input
Is sent to both the statistical and the neural systems. Before generating the
final output to the user, this algorithm evaluates multiple factors, and it
generates the best translation after this evaluation. Yandex Translate
stands out as a no-cost engine that supports text, website, document, and
image translation (About Machine Translation, n.d.).

After the translation is generated by the three MT engines mentioned
above, a process called translation quality assessment (TQA) is conducted
to evaluate the quality produced. This process is discussed below.

3. Multidimensional Quality Metric (MQM):

To evaluate the translation quality of the previously mentioned MT
engines, the researcher adopts the Multidimensional Quality Metric
(MQM) for evaluation. This metric is an evaluation metric that can be
applied to both human and machine translation (MQM, n.d.). MQM, as
an integral part of quality management systems, determines translation
errors, categorizes them according to their error typology, and
determines whether the translation conforms to translation standards
(MQM, n.d.). Although the MQM framework does not directly provide
alternatives translation errors, it provides an approach to identify,
categorize, and evaluate these errors.
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Lommel et al., (2014) stated that MQM is a model that comprises
multiple metrics. It is also applicable to all language pairs. It is a
translation quality assessment metric that can be tailored to specific
translation projects and contexts (Lommel et al., 2014). In this study,
MQM is used to identify terminology and accuracy errors, defined below.
3.1 MQM typology:

3.1.1 Terminology

This category occurs when a term does not fit the domain or the
organizational standards, or when the term in the target text is not
equivalent to the term of the source text (The MQM CORE Typology,
n.d.). It is divided into three sub-categories:

a. Inconsistent use of terminology: It implies that the same concept is
translated into different terms in the target text, leading to inconsistency.
b. Wrong term: It occurs when the term used leads to conceptual
mismatch or is not suitable for the domain.

The first sub-category is not suitable for this study since there is no
terminology resource provided for the evaluation process. Thus, the main
focus is on the other two sub-categories.

3.1.2 Accuracy

This type of error occurs when the source text is inaccurately
conveyed. It might happen by distorting, omitting, or adding to the
message (The MQM CORE Typology, n.d.). This is a key category in the
translation quality evaluation as it comprises major subcategories that can
affect the quality. Burchardt (2013) defined accuracy as “Issues related
to how well the content of the target text represents the content of the
source” (p. 4). It encompasses seven subcategories mentioned below (The
MQM CORE Typology, n.d):

a. Mistranslation: It occurs when the source content is misrepresented in
the target text leading to miscomprehension.

b. Over-translation: It means that the target text is inappropriately less
specific than the source text.

c. Under-translation: It implies that the target text is inappropriately less
specific than the source text (content is generalized)

d. Addition: It means adding content that is not in the source text to the
target text.

e. Omission: It is the deletion of content that is in the source text from the
target text.

f. Untranslated: It denotes the non-translation of a segment or part in the
source text that is intended to be translated.
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3.2 MQM approaches

MQM Metric comprises two approaches, namely, analytic and
holistic approaches. They differ according to the way the user adopts
while analyzing the translation. This study adopts an analytic approach
clarified below.

3.2.1 Analytic approach

Lommel et al. (2014) explain that the analytic approach is used to
specify and quantify certain errors in translation; thus, it does not focus
on the whole text, it rather focuses on certain parts for identifying certain
errors. In the analytic approach, errors cannot be counted as errors if they
comply with the specifications. For instance, if the specifications of a
service manual do not consider stylistic issues important, they can be
neglected in the error count.

The analytic approach does not only depend on specifying errors,
but it also includes scorecards for evaluation. Burchardt, A. et al. (2020)
stated that scorecards are computer systems that have been long used in
the translation industry by evaluators to identify and categorize errors for
producing a quality score. Scorecards are helpful for evaluation using the
analytic evaluation method.

According to Burchardt et al., (2020), using scorecards, evaluators
can assess translation quality, specify points of strength and weakness,
and provide feedback . Scorecards help ensure consistency and
objectivity in the evaluation process, allowing for more accurate and
reliable assessments of translation quality. However, in this study, using
SDL Trados for review by activating the TQA feature for assessment
enables the user to evaluate the translation without scorecards, highlight
the error category, determine its severity, and add feedback.

3.3 MQM severity levels

Lommel (2018) defined severity as "the nature of the error itself
and its effects on the usability of the translation™ (p.121). In other words,
the target audience is affected by the extent of the error depending on its
severity. Severity is applied to single errors, not the whole error
categories. Severity levels are helpful for categorizing errors based on
their impact on the translation quality.

As explained by Lommel (2018), MQM, by default, supports four
severity levels: critical, major, minor, and null. First, critical errors may
lead to destruction or injury (Kocmi & Federmann, 2023). Lommel
(2018) stated that critical errors “can prevent a translation from fulfilling
its purpose (e.g. by preventing the intended user from completing a task)
and may have safety or legal implications” (p. 120). In other words,
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critical errors can severely impact the accuracy of the translation leading
to misunderstanding.

Second, major errors are the errors that “make the intended
meaning of the text unclear in such a way that the intended user cannot
recover the meaning from the text, but are unlikely to cause harm”
(Lommel, 2018, p. 120). Unlike the severity of critical errors, major
errors can noticeably impact the quality of the translation and may require
correction to ensure the text is effectively delivered to the target readers.
Third, minor errors “are those that do not impact usability. In most cases,
the intended user will correct them and move on” (Lommel, 2018, p.
120). Although minor errors are insignificant compared to major and
critical, they still affect the overall translation quality. Fourth, null errors
are not considered errors, since “No penalties are applied at this severity”
(Lommel, 2018, p.120). The default penalties are 100 points (critical), 10
points (major), 1 point (minor), and 0 points (null) (Kocmi & Federmann,
2023).

VII. Translation Quality Assessment (TQA):

Translation quality assessment (TQA) is defined by Petrova (2019)
as the process of evaluating the quality of translation in terms of
accuracy, fluency, and overall content. She added that it can be applied
using certain tools for checking the quality of accuracy, consistency,
style, and cultural appropriateness.

Moorkens et al. (2018) stressed that Language Service Providers
use either a TQA error checking integrated into a CAT tool, a TQA
standalone software, or an evaluation model. In this study, the research
adopts SDL Trados for implementing the TQA process.

To use the TQA feature for assessment, metrics for evaluation
should be used. As clarified by Moorkens et al. (2018), evaluation can be
achieved using evaluation models that are error-based. In these
evaluation models, the evaluator detects these errors in the target text.
Then, such errors are counted, categorized, and weighted according to
the model used In this study, the adopted metric for evaluating the
machine translation outputs is the Multidimensional Quality Metric
(MQM) Metric. Two categories and their subcategories are chosen for
the analysis, namely, terminology and accuracy errors.

VI1Il. Computer Assisted Translation Tools (CAT Tools):

Schoening (2014) defined CAT tools as “software programs that
assist human translators in transferring the meaning of text between
languages more quickly and efficiently” (Para.l). Additionally, Petrova
(2019) highlighted that Computer Assisted Translation Tools (CAT
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Tools) were developed for texts that have repetitive patterns such as
contracts and technical texts.

CAT tools also enable evaluators to activate the TQA feature while
activating certain metrics for evaluation. After that, reviewers can specify
the error category/subcategory and its severity level. Moreover, using
CAT tools, the reviewer can add a comment or even reject the translation.
After the evaluation process, CAT tools generate a TQA report including
all the details of the evaluation including the number of errors of each
category and subcategory with their severity level.

There are multiple CAT tools, such as SDL Trados. Lommel
(2018) stated that Trados is the most widely used CAT tool and stressed
the role of Trados in translation evaluation as Trados offered to use MQM
since 2016. In other words, the full MQM typology is used in the error-
checking module (p.126). In this study, the researcher uses SDL Trados,
one of the most commonly used CAT tools in the translation industry, to
evaluate the output of three MT engines, namely, Systran, Yandex
Translate, and Microsoft. The activated metric for TQA is the MQM
metric. It is customized according to the medical corpus examined in this
study; the metric used in SDL Trados for assessment is customized to fit
the subcategories of accuracy and terminology.

IX. Evaluation method:

Manual evaluation is a method of MT evaluation that is mainly
based on the human evaluator. Moorkens et al. (2018) stated that for
human translation quality assessment to be performed, particularly the
evaluation of machine translation outputs, evaluators assess by looking at
adequacy (accuracy) and fluency. In addition, secondary measures are
also used to evaluate the readability, comprehensibility, usability, and
acceptability of translations. Adequacy (“also called accuracy or fidelity
in certain studies devoted to MT Evaluation”) measures the extent of
transferring the meaning of the target text into the source language using
the translation process (Moorkens et al., 2018).

Adequacy requires proficiency in both the source and target
languages. Similarly, Guessoum and Zantout (2005) reinforced the
importance of evaluating adequacy, i.e. the extent to which the meaning
is conveyed from the source to the target language. For evaluating the
output of MT, the role of bilingual human evaluators is essential to score
the quality of the translation. Popovic (2018) also stressed the importance
of the role of human evaluators.
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X. Analysis

This part covers the accuracy and terminology errors in the three
machine translation outputs, namely, Yandex, Systran, and Microsoft. For
each subcategory, the error is detected with its severity level. Using SDL
Trados for the translation quality assessment process, the three engines
fail the assessment. The CAT tool detects the penalty points that
determine the efficiency of each engine whether it passes the assessment
or fails. The analysis below shows some examples of their analysis. In
each example, the error related to the subcategory being discussed is both
in bold and underlined. In addition, the errors that are only underlined are
the errors that are related to other subcategories but affect the translation.
Both types of errors are analyzed below each example.

1. Accuracy errors:
1.1 Addition errors:

Addition errors are the errors that occur by adding information in
the translated text that is not mentioned in the original text. In some cases,
addition errors can cause awkwardness and redundancy. This part shows
some addition errors highlighted in bold. Errors related to other
subcategories are underlined.

Example 1:
Source text (Segment 58):
Endometrioid cancer starts in the glands of your endometrium (uterine
lining), and under the microscope it looks very similar to normal uterine
lining (endometrium).
Target text (Yandex):

Ledl el cni ¢ (an 1) dlday) aa 1) Adlay (e 20a1) A o a ju aa ) diday gy

(23 Adlay) an ) Ly sale as Agliia s

Target text (Systran):
haa Leliia san eaall cnig o(pan ) Ailday) aa ) Adlag 222 3 aa )l Ay (s pas oy
(a1 Alday) dasdal) as 1) il

Target text (Microsoft):
s Lealiie san senall Canig (an ) Ailday) an ) Adlday a2 (3 pa ) Dy (s p Ty
(pa ) k) dmlal) s 1) Adldad

Suggested Translation:
gaall ad (aa )l Ailay) aa )l plasall Uil o andy
In this example, the three engines implement addition errors by
using the same translation for translating the medical term
“endometrium” and its explanation “uterine lining”. Although the
translation is correct, there is redundancy in Arabic. It can be translated as
suggested above to both differentiate between them and clarify the
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meaning of “endometrium”. It is a minor error as it does not change the
intended meaning despite the repetition. Another minor addition error is
detected in Yandex output because "s2e" is irrelevant to the context.

Furthermore, the three engines do not convey the accurate
terminology for translating the medical term “Endometrioid cancer”.
According to Hitti and Al-Khatib (2011), this term is translated as k"
"as y1ldalay (p.286). This is a critical wrong term error where the
translation used is equivalent to another term, “endometrial cancer”.
Using the same Arabic translation for different concepts can mislead the
readers.

Yandex, compared to the other two engines, shows grammatical
errors by inaccurately using "lau" with "4es-5", where the word "ie-3" in
Avrabic is a feminine noun that should be referred to in feminine as well,
"\m‘"

Example 2:
Source text (Segment 38):
Prognosis is an estimate of how the course of the disease will go for you.
Target text (Yandex):
) A G ayall e se 35 8 (Sl

Target text (Systran):
S Al i jall s (saal 5085 g8 analdill
Target text (Microsoft):
A Al el s g RES) 00 ga il
Suggested translation:
Al (i yall e a8 g8 (sl Jle g

The addition error is evident in the translation of Microsoft. There
is no need to add "_sw 4" as the word “_ s’ shows the implied
meaning of “how the course of the disease will be”. It is a minor error
because the translation is understandable, although following the source
structure leads to awkwardness.

A major terminology error is shown in both Systran and Microsoft
outputs in translating “prognosis”. It is defined as "the likely course of a
medical condition” (Oxford, n.d.). Thus, it can be translated as
"Jle Uadli/ e, The word "u=:a-i" is equivalent to “diagnosis” that is a
different term and is defined as “the process of identifying a disease,
condition, or injury from its signs and symptoms” (National Cancer
Institute, n.d.). The meaning of both terms is different. By translating
them similarly, the meaning is changed, causing confusion for readers.
Thus, the direct equivalent of “prognosis” can be better translated into
"0 or "dle paudlE", Not just "passdd”,
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Mistranslation errors are also determined in Yandex and Systran. In
Yandex output, a critical mistranslation error of "<l caads <o gu” is shown.
The target text is meaningless compared to the meaning intended in the
source text. It is literally translated, yet the meaning intended is that
prognosis shows the course of the disease. It is critical since, by being
meaningless and non-understandable, it affects the flow of the translation.

In Systran, the translation of "_+w 3« 28" js not accurate. It is a
major mistranslation error as it does not show the intended meaning, “the
development of the disease”. The word “c>~” means the limit of
something (Omar, 2008).

Example 3:
Source text (Segment 27):
If left untreated, endometrial cancer can spread to the bladder or rectum,
or it can spread to the vagina, fallopian tubes, ovaries, and more distant
organs.
Target text (Yandex):
O ¢Sy ol el gl AN ) s () (S pa M) Alday Uy 7 3le (050 S 5 1)
Bl 8 5ea ) 5 Gpanaal) 5 gla 3L Sl Jagal) ) iy
Target text (Systran):
il B i) of Al ) iy 38 Ole &9 aa ) Ay (s s i 13)
Jaxy ASY) eliac Y5 cpanall g o I8 (U8 5 Jagd) )

Target text (Microsoft):
O OSay sl ¢ aniiaal) ol Dl ) as Sl ey Gl e iy o Sy ¢ 20ke (sa @l i 1))
Bl elac V) g Cpanall 5 caslld 8 g Jagal) ) iy
Suggested translation:
a5l ol ol BB i (23le G2 @ dla caa )l Ay (o s ity 8
Al Al elaael g Gaanall g Caslls 1 5 Jagall
The three outputs include a minor addition error by adding “ - iy &,
The spread of endometrium cancer can affect all the following organs.
Thus, there is no need to follow the source text structure and repeat 8"
" =iy before the word “vagina”. Another addition minor error is
detected in adding ",<SY\" by Systran. An alternative structure can be
conveyed as ">", where the comparison is clearer rather than "l yisi",
The three engines show addition errors. Furthermore, Yandex
comprises a minor over-translation by translating “tubes” as "s\&", There
are two tubes in a female’s body where endometrium cancer may affect
both and not just one. Thus, a dual structure should have been used as
" lle SUE It is major since the meaning is changed, and this can be
misleading for the reader by faulty medical information.
Yandex, moreover, includes a major wrong term error by
translating “organs” as "s_<al" not "slacl". In this segment, all the
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mentioned items are “organs”, "sLacl", not “systems". There are also
grammatical minor mistakes determined in Yandex output where it refers
to endometrial cancer in the feminine form as " -iisi-caS 53" In Arabic, the
word “cancer” means "¢ ", and it is a masculine noun that should be
indicated in the masculine form as " -l 5",
1.2 Mistranslation
Mistranslation is a critical type of accuracy errors. Mistranslation
errors can lead to severe consequences, particularly in medical contexts.
These errors change the intended meaning of the source text, leading to
misunderstanding, misdiagnoses, and potentially incorrect treatments.
Such errors can be life-threatening for readers or patients. The three
engines show mistranslation errors. Below are some examples of their
analysis. Mistranslation errors are underlined and bold. The underlined
texts are errors but related to other subcategories.
Example 1:
Source text (Segment 74):
Went through menopause late
Target text (Yandex):
Al w8 Cuadall o Uil JOA (e Coid
Target text (Systran):
_)';tmiéjgﬁ' M\&Uﬂ.ﬁ\&ﬂf
Target text (Microsoft):
Al ey 8 Cuadall g Ualil JA (e qiad
Suggested translation:
3alie G 8 Caalall g Ul
This segment expresses one of the risk factors of endometrial
cancer. The intended meaning of the original text is that one of the main
causes of endometrial cancer is the occurrence of menopause for women
after the age of fifty. None of the three engines conveys the same
meaning. The phrase "J>4& « «a3" s meaningless in this context as it is
literally translated into “to pass through”. This error is a major error for
being misleading and incomprehensible. In Systran output, it is also a
major error as "— " means “to go through a phase and then it ends”
(Masoud, 1992). However, menopause is a phase that does not end.
Addition minor error is detected in the three outputs. The addition
of "8, 4" is not correct as “late” refers to the age of women who can
suffer from this type of cancer, not time. This error is minor as it is not
significant and can be understood. Thus, it can be translated as suggested.
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Example 2:

Source text (Segment 49):

Your doctor may call these “lower grade.”
Target text (Yandex):

i) Al ol e alad B el
"GV A " Caa g el dlile (3llay 3

") Al ody e s gl a8
Suggested translation:
Mas Jl da 2" e s ) Ay (U s (g (pia ol (pils andall Caliay 38

This segment refers to the one preceding it, “grades 1 and 2
endometrioid adenocarcinoma are considered type 1 endometrial cancer”.
The determiner “these” refers to grades one and two that are considered
type one of endometrial cancer. In Arabic, to transfer the same sense of
dualism in the feminine form, “(le” can be used to refer to the two
grades. None of the translation outputs accurately translates the intended
meaning. Instead, "s22" in Yandex and Microsoft is vague implying a
minor addition error. In Systran output, it is a major mistranslation error
as "ebile 3l js not the exact meaning where "lower grade" refers to type
one, including grade one and two, not the patient herself.

"Lower grade™ means less severe concerning the disease severity
level. Thus, it is better translated as "saa J3iI". However, "Y1 da A" js
correct despite being literally translated. In Yandex translation, " Jaudl" is
a major mistranslation error.

The word order in Yandex’s output is also confusing by beginning
with the noun instead of the verb. This can be a minor style error by
mirroring the English structure in the Arabic version. This structure is not
natural in the Arabic syntax. Although it is understandable, it might
impact the overall flow and naturalness of the translated text.

Example 3:
Source text (Segment 108):
And if you’ve just gotten diagnosed with endometrial cancer, you may
have a better outlook than these numbers suggest.
Target text (Yandex):

p3a (o Cilad i) e Juzadl () 585 38 ¢ a1 Ailday (s yus (el gill Calias 38 S 1)

L) e@j‘!\

Target text (Systran):

9 Laa Juail dliinal) ol jas ) 4S5 388 ¢ gill an Sl Ay U Slidlia) Cuadli 13)
ALY o284y
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Target text (Microsoft):
o 5 Laa Jumdl 3 plai elial ()5S 388 ¢ s ) Ay Uy 5l eliaydlds o3 8 i€ 1)
ALY o2
Suggested translation:
) i Law Juadl () 5S35 08 (o yal) Jle (ld can Sl ey (lda s 5ill 31l Cuadls 13)
2BV 02

The word “outlook” means “the probable or expected condition
or outcome of something” (Collins, n.d.). In Arabic, the word "J"
means "the outcome of something in the future” (Omar, 2008, p.141).
Thus, it is better translated as "J—" rather than "<l=3s" since it only
means predictions, not results. Similarly, "s_ ki/Adiwall &5,k gre not
suitable for this medical context as these words mean "the way you
predict or see something in the future". However, in such a context, the
intended meaning is the disease prognosis. Therefore, this is a major
terminology error in the three engines. In addition, in Microsoft, it can be
an error of inconsistent use of terminology where it was previously
translated as "<=8 5" in segment 107.

The verb ‘“suggest” is mistranslated by the three engines. In
Yandex, the whole phrase is a major mistranslation error. The phrase "
") i al8 Y1 e2a (e clad il cannot be understood in the context. It is
incorrectly ordered where it should be "al8,¥) sda Ledl s ) ciled il I
both Microsoft and Systran, the verb "+ .~ 5" means “to give a signal for
someone to do something” (Omar, 2008, p. 2415). Thus, it can be better
translated as "4 ,i5" numbers. According to Omar (2008), the verb i
")) means “to indicate something” (p. 1245).

In addition, the translation of “have gotten” as " <las" js literally
translated by Yandex. It should have been translated directly as "<oadi",
It is a minor mistranslation error as, despite being awkward, it is
understandable. There is also a minor omission error of a preposition
"Se" with "claa,

1.3 Over-translation

Over-translation errors arise when the content is rendered into the
target language with additional specifications, not present in the original.
Such errors can compromise accuracy by misleading readers, particularly
in medical texts, where clarity and precision are crucial. In this article,
minor over-translation errors are present in the three outputs. These errors
often stem from using second-person pronouns in Arabic and sticking to
the source text's structure, resulting in excessive specificity. As the article
provides general information about endometrial cancer rather than
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addressing a specific patient, generalization should be maintained in the
translation. Example one illustrates this type of error.
Example 1:
Source text (Segment 98):
It depends on how far your cancer has spread when you’re first diagnosed
with it.
Target text (Yandex):
AN and i J ) i Laaie s pad) LIS (g Ao adiay @l

Target text (Systran):

Ba JsY 4 e e vie () L) sae e IS adiay
Target text (Microsoft):

Ba dsY 4 dijbal (andisi vie (a jull LA (530 e SIS daiay

Suggested translation:
Ba JsY 4 dba) pand i vie () LS (520 e IS adiag

Microsoft output comprises a minor over-translation error. The
pronoun "S" attached as a suffix to "4L|" is not accurate. This segment
discusses the factors of the survival rates of endometrial cancer in general
for all people suffering from such disease. It does not focus on a specific
person being diagnosed. On the other hand, this pronoun in Arabic is used
to refer to the second-person pronoun "you". Contrariwise, Systran
renders the translation accurately and concisely.

Yandex includes a major mistranslation error. The phrase S Lexie™”
"y Ladii J sl is meaningless and does not transfer the intended meaning
of “first diagnosed with it”. The intended meaning is that when patients
get diagnosed with endometrial cancer for the first time, their survival
rates vary based on the extent of the cancer’s spread.
Example 2:
Source text (Segment 32):
If you get diagnosed with endometrial cancer, your doctor might tell you
it’s type 1 or type 2.

Target text (Yandex):
S 1 g sl (e L o1 81 38 il o Sl iy (i jos gl e Jomn S 13
2g5l

Target text (Systran):

2 el 51 g sl s 8l 8 can ) Ayl e Slila) Cuadd 1Y
Target text (Microsoft):
25 5 1 g sl e il dlpda oyl 388 can ) Ay (U jusy Slilal (i o5 1)
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Suggested translation:
Oe il e Ciial U ) (e g il 138 8 a1 Dlday Gl sy g pall Caad s 1)
Sl e il o I3 e sl

Similar to example one of over-translation errors, the use of the
second person pronoun "—<" in "<lawlb/dl a0 §s not accurate. This segment
introduces the two types of endometrial cancer for all women being
diagnosed with endometrial cancer, not a certain woman whose doctor
categorizes her cancer type. Therefore, adding the phrase "your doctor
might tell you" when translated into Arabic, is unnecessary, as in the
suggested translation. Otherwise, it can be used in the general form as 28"
" SN S W e sl e adl e oplallasiad This is a minor error as the
meaning is conveyed clearly.

Yandex, in addition to the over-translation error, includes a major
mistranslation error. The phrase “L¢i) »<I J 58 28 js meaningless and can
mislead the readers. Such engine also comprises a minor wrong term
error of translating “get diagnosed” literally as "uaxiii e Joas® while
adhering to the original structure. Adding "= J=a3" is unnecessary.

Over-translation errors are very few in the three engines. Most of
them are minor errors by using inaccurate pronouns in the target content.
Two examples are discussed to clarify this type of error in this article.

In Systran translation, the preposition "=" is not accurately used.
The intended meaning of this segment is that the doctor, after detecting
the tumor, categorizes it into type one or two. However, by adding the
preposition "=" the meaning is changed so that the doctor explains the
types for the patient, not diagnoses the type. This is a major omission
error where the meaning is altered.

1.4 Under-translation

Under-translation errors can impact the faithfulness of the
translation by failing to convey the meaning or detail mentioned in the
source text. Such incomplete information transfer can mislead the readers
where details are crucial in medical contexts. Under-translation errors can
significantly impact the clarity and informativeness of the text.

Example 1:

Source text (Segment 62):

This rarer form of endometrial and uterine cancer starts in the lining of
the uterus.

Target text (Yandex):

el Ay il aa gl (gie 5 aa ) S5 il 13

Target text (Systran):

ax ol Ay & as )l s pas g as ) iy e (g0 3l ST 138 Ty,
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Target text (Microsoft):
el dlday 8 sl 5 aa l Dalday s (g ol JSA) 138 Ty
Suggested translation:
aosV G ol oo 5 can Il (lasall LBl (8 a5 sl Ay (s e g il 138 Ty
el Aty ulai gaal)

The three engines fail to convey the comparative form between this
type of endometrial cancer, known as ‘“uterine papillary serous
carcinoma”, and the other type mentioned in segment 58, known as
“endometrioid”. Yandex output uses the superlative form rather than the
comparative. Both Systran and Microsoft do not show the comparative
structure, they just describe this type as rare. This is a major error because
the meaning is changed.

A critical wrong term error is detected in Yandex output where the
term “endometrial cancer”, known as "as Al 3lay Ua ,u" s translated as
"as 4l 34" whose equivalent is “cervical cancer”. These are different
types of cancer where cervical cancer is the “cancer that starts in the cells
of the cervix”, not the endometrium (National Cancer Institute, 2023).
Inaccuracy in translating medical terms can cause severe implications.

In addition, the word “cancer” is omitted in Yandex output, leading
to an omission critical error. By deleting this term, the word "form" does
not describe cancer, but the organ, "s>_J 35 5> 1", In contrast, the
intended meaning is the description of the cancer type, known as “uterine
papillary serous carcinoma”.

A minor wrong term error is determined in the three outputs by
translating “form” as "JS&", It is better translated as "g s=" as this segment
defines a type of endometrial cancer which is “uterine papillary serous
carcinoma”, and not its shape.

Example 2:
Source text (Segment 48):
For instance, grades 1 and 2 endometrioid adenocarcinoma are considered
type 1 endometrial cancer.
Target text (Yandex):
PR CINYI AW [P CIF TSV [ E TR DETR- R IR P TON ) U NS
Target text (Systran):
e 1 g sl paa )l (Aol plasall aabd) Gl s (10 2 5 1 glataall aay (JUal) Josas e
) Ay (s e

Target text (Microsoft):
e 1 g sl e gaid) aa ) Adlay sy (30 2 5 1 il pall et ¢ JAl) Jsns e
) Ay (s e
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Suggested translation:
G IV g sl Wil e a1 Riday s gaall ol (e 25 1 (i pal) Cilbaal liad
PEGIREISY

The translation of the term ‘“endometrioid” as 4-Uay s o
"as ) Slbadl/as )l is considered both a wrong term and an under-
translation critical error. According to the American Cancer Society
(2019), it “can be divided into different types based on how the cells look
under the microscope”. Endometroid is a type of endometrial cancer
(American Cancer Society, 2019. By translating it as "as_ ) 4Uay Ua yu,
the term is incorrect and generalized, misleading and confusing to the
readers. Therefore, it should be translated as suggested. Hitti (2016)
translated the term “endometrioid” as “as 4l 45Uay 405 (p.286). The term
“adenocarcinoma” is defined as “cancer that forms in the glandular tissue,
which lines certain internal organs as well as makes and releases
substances in the body” (National Cancer Institute, n.d.) and is translated
as "wge 4" (Peter MacCallum Cancer Centre, n.d., p.1).

The translation of “grade” in both Yandex and Systran is a wrong
term. Grade, in this context, refers to the severity levels of the cancer, not
class, as translated by Systran, leading to a minor error. Yandex's
translation of this term is a major wrong term error as it is translated as
“classes”. Although the translation is clear, a grammatical error is clear in
using the plural, not the dual form in Arabic for the two grades 1 and 2.
Example 3:

Source text (Segment 44):
Grading Endometrial Cancer
Target text (Yandex):
Target text (Systran):

aa ) Ailay (s ju ibyinal
Target text (Microsoft):

o iy (s s e
Suggested translation:

pa l dilday (o s Jal ye i

The word "—awai" is defined as “the classification of something
into types” (Masoud, 1992, p.502). According to Collins (n.d.), the word
“grading” is defined as “the act of classifying something on a scale by
quality, rank, size, or progression, etc.”. The translations of the three
engines show the concept of classifying; however, in this context, the
word grading refers to the severity levels of endometrial cancer. In the
section following this segment, the word “grade” is defined as the number
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that specifies the extent of the cancer cells being abnormal under the
microscope. Thus, in this context, “grading” means the progression stages
of endometrial cancer. None of the three outputs shows that such grading
means the classification of endometrial cancer’s stages. This is a minor
under-translation error by Systran and Microsoft. Yandex shows a major
under-translation error by its failure to show that "<\s 211" refers to the
cancer progression, i.e., “grading”, of such type of cancer.
Under-translation errors are few in this article. However, they
impact the overall quality of the translated content. These errors arise by
generalizing the original content in the target text where details can be
missed, leading to a lack of accuracy and fidelity.
1.5 Omission
Omission errors occur when essential content of the original text is
omitted in the translated content. The missing information can lead to
significant changes in the intended meaning, causing misinterpretation. In
medical content, omissions can severely affect the accuracy of the
translation by omitting medical information.
Example 1:
Source text (Segment 109):
That’s because treatments get better over time, and these numbers are
based on women who got diagnosed and treated at least 5 years earlier.
Target text (Yandex):
sl elal) ) 2t A8 5N o3a 5 gl g e pe Juadl e Jgeandl ciladlall oY @l
Gl g 3 B e il gi 5 Leadle 5 Al il o,
Target text (Systran):
Ol 2 sl el ) i A8 5N 03 5 e gl 5 ey i el (Y elli
S o i gi 5 I8 eadle

Target text (Microsoft):
VROV (13 u_?m‘ oLl ‘_A\ a\ﬁ {‘}!\ Y A g ¢ C'_\BJS\ D9ad (puali Claall u‘}[ Sl
S Ao i gi 5 B eadle

Suggested translation:
i (s @l W1 028 O 5 Bl )5 pan (sl 2 Mall (3 ke Y Jaadl e il ) S5 8
< gl e JBY) e ol g (uad dia el Gl g Cuadlh el ) 2t celE) iV axa
JINT
Although the phrase " Jladl @8l ;<" is not mentioned in the source
text, it should be added to clarify that the phrase "five years" refers to the
time when women got diagnosed earlier than the current time. This
segment suggests that as time passes, treatment improves as such survival
rates refer to women diagnosed from five years. The three engines fail to
convey the exact meaning of the phrase “5 years earlier”. It is a major
omission error sincethe reader cannot understand the meaning of (s J&"
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"&lsiw, In addition, a minor omission error is represented in not adding
"eladl &Wa=a" to the target text. The word “numbers” in this context refers
to the endometrial cancer survival rates. For more clarification, the phrase
"eladl WY aea i can be added.

Example 2:

Source text (Segment 20):

Cancer can affect the uterus, the hollow, pear-shaped organ where

a baby grows.

Target text (Yandex):

ety Jib Cun Sleall (5 S U3 e digaa can Il e S5 o S gl )
Target text (Systran):

Sl gaiy G (g eI Ay (2l) Cagaall sumall ga 5 can Sl e glasudl Sim o (S
Target text (Microsoft):
il gaiy Cun (g S 86 e Casaall gumall ¢ aa ) e el S of (Sa
Suggested translation:
saly G (5 yiaSll Ay (Al Cagadll suanll s 5 can )l caay Gla ) e g sl
Osiall

Among the three engines, Yandex includes a major omission error.
It sticks to the source structure which leads to a major loss of meaning.
The phrase "the hollow" defines the shape of the uterus. Thus, in Arabic,
the pronoun " s 5" should be added to refer to the uterus. In addition, the
noun "< s=><" should be definite with "J" in Arabic as the uterus is a
unique organ in women's bodies.

The three engines show major mistranslation errors. The modal
verb “can” in this segment is not used for possibility, but for truth;
according to Collins (n.d.), “can” is defined as “mentioning a quality or
fact about something". The intended meaning of this segment is that this
cancer affects the uterus. In contrast, the three outputs show the
possibility of the uterus being affected.

Moreover, the three engines produce a minor wrong term error by
translating “baby” as "J<kll". According to Omar (2008), the word "J-<Lk"
is defined as “a young child whose age is from birth till maturation”
(p.1405). This term can be translated as """ since Omar (2008) defined
it as “the child in the uterus” (p.408).

Yandex also shows a major wrong term for translating “organ” as
"Jea". “Organ” means a part of the human body that performs a
particular function. Similarly, " s==c" is “a part of a human body” (Omar,
2008, p. 1513). However, the word " " is defined as “a group of
organs in the body that perform certain functions, such as the respiratory
or digestive systems” (Omar, 2008, p. 412).
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Example 3:
Source text (Segment 72):
Postmenopausal women have a high risk for endometrial cancer if they:
Target text (Yandex):
13} ) Ay (s phad £ 1) pd) (Ll s 2y oLl
Target text (Systran):
$OS ) Ay (s s Aladl S jladl Gl e Caalall g Uil 2y oLl
Target text (Microsoft):”
3] aa l Aolay s s Bbadd ja Hlad eaal Eualall ¢ Uil aay oLl
Suggested translation:
31 _pall ilS 13) Caalall g Uil aay an i) ey (e s Dlal) Hhad aclialy

The word “4L20” has a significant role in showing the relation
between the endometrial cancer and the danger. By omitting this word,
the meaning is severely affected. Yandex’s translation shows that the
tumor is the danger that increases. However, the meaning of the original
text is that the risk of having cancer increases. Thus, the danger that
increases is the chance of suffering from it, not the tumor itself. This is a
major omission error committed by the Yandex engine.

In addition, this segment refers to women, and the pronoun
referring to them shall be in the feminine form in Arabic. Yandex, on the
contrary, uses "a&21". It should be "we1" or simply as suggested above.
There is also a minor inconsistent use of terminology detected in
Yandex’s output. In other segments, including 74 and 86, the term
“menopause” is translated as "cuekll ¢ hil" not "ol o,

Omission errors in this article are not many. However, their impact
can be major or critical as shown above. The accuracy of the translated
text can be seriously affected by omitting essential information. Omission
errors can also arise by not adding information crucial for the target
readers to understand in the target text even if such content is not
mentioned in the original text.

1.6 Untranslated

Untranslated errors are evident when the original content intended
to be translated is kept in the source language. These errors can impact
the overall accuracy of the translation where the missing and untranslated
content can be crucial for readability and comprehension.

Example 1:

Source text (Segment 4):

Written by WebMD Editorial Contributors
Target text (Yandex):

458 WebMD aeabsall ) sl

Target text (Systran):
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<iS WebMD _Editorial Contributors

Target text (Microsoft):

& O il () sealuall 458 WebMD
Suggested translation:

2oy g adsar il 3 8 2l(WebMD):

This segment refers to the people who wrote the article, i.e., the
editorial contributors. The word “editorial” is defined by Cambridge
(n.d.) as the person who writes, changes, or corrects work to be
published”. Systran fails to translate the whole term, leading to a major
untranslated error which hinders the readability of the target text.
Although Yandex translated the term, it shows a major mistranslation
error. Yandex’s output fails to convey the exact meaning leading to
confusion and lack of understanding. Microsoft represents the best
translation among the other three engines.

Despite not being an error, the Arabic transliterated term for “WebMD”
should be added for more clarity as "+< 5", In addition, the word "8 <"
can be added before the website’s name to define and clarify it.

Example 2:

Source text (Segment 66):

Uterine carcinosarcoma

Target text (Yandex):
aa,ll carcinosarcoma
Target text (Systran):
2l Ol s
Target text (Microsoft):
2o )l La Sl

Suggested translation:
pa Ml Moy LS

A major untranslated error is detected in Yandex’s translation
where the word “carcinosarcoma” is not translated into Arabic. Using a
medical term in its original English language hinders the reader's
understandability. The word (sarcoma), defined as "A type of cancer that
begins in bone or soft tissue, including cartilage, fat, muscle, blood
vessels and other connective tissue." (Peter MacCallum Cancer Centre,
n.d.), is omitted, and "carcino” is a term that refers to the word cancer.
According to the World Health Organization (n.d.), this term is translated
as "371.'1\.1:)“ A.AJSJ.HI".

In both Microsoft and Systran, the term “Uterine carcinosarcoma”
Is generalized. Thus, it is @ major under-translation error. By omitting the
word “sarcoma”, the meaning is both generalized and changed.
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Example 3:

Source text (Segment 57):

The most common type of endometrial cancer is a kind of

adenocarcinoma (cancer that forms in glandular tissue) called

endometroid cancer.

Target text (Yandex):

o J8i Al Gla ll) gae e g i g aa ) Aty s s e Lo st SESY £ Al
OB ud endometroid lea (Al dasy!

Target text (Systran): ;
JSiy (gl o pudl) (gardl o ) (e g 55 5 an Sl Dolday (o s (e Lo sl SISV & il

Target text (Microsoft): ;
JSy (gl ol (gardl o ) (e g 55 s aa Sl Dolday (o ju (e Lo sl SISV & il
eall Alday sy an (Apaadl daus) b

Suggested translation:
0 O3S M o)) @2t oyl Ga g 55 g el Adlday (s (g0 8 523 Y g sl
ol ey 4l gla jus (e 5 (300 dnusY)

The term "endometroid” is not translated by the Yandex engine.
This is a major untranslated error because using a medical English term in
an Arabic text leads to a lack of readability and comprehensibility. Hitti
(2016) translated the term “endometrioid” as “as -l 4lay 403” (p.286); SO
this term should have been conveyed in Arabic.

The same term is inaccurately translated. In a medical context,

inaccuracy of medical terminology can lead to crucial consequences. This
example shows a critical wrong term error while translating
“endometroid” by both Systran and Microsoft. Translating this term into
"endometrial cancer" where both tumors are not the same may lead to
incorrect diagnosis, significant misunderstanding, and inappropriate
prognosis. This is a critical error, based on the MQM metric, as serious
errors significantly impact understanding and lead to incorrect
interpretation.
A major omission error is evident in Yandex’s output. The term
“adenocarcinoma” is defined as “cancer that forms in the glandular tissue,
which lines certain internal organs and makes and releases substances in
the body” (National Cancer Institute, n.d.) and is translated as "gx& 25"
(Peter MacCallum Cancer Centre, n.d., p.1). The term "o w/a,s" is
omitted, impacting the meaning and understanding. The word “type”
refers to “adenocarcinoma”, which is a type of cancer. The meaning is
altered in Yandex's translation where the "type" refers to "4x:xe" meaning
"glandular”.
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Untranslated errors are not detected in Microsoft output. Systran
also shows only one untranslated major error. On the contrary, Yandex is
the engine that shows the highest number of untranslated errors. Although
untranslated errors can be less significant than other error subcategories
such as terminology or mistranslation, some of them can show major or
even critical impact based on their influence on the overall translation
quality and understandability.

2. Terminology errors
2.1 Inconsistent use of terminology

Inconsistent use of terminology errors is the use of more than one
term to translate the same concept. This type of error results in a lack of
consistency that hinders comprehension and confuses the readers.
Example 1:

Source text (Segment 113):
Taking birth control lowers the risk, but first talk with a doctor about
possible pros and cons. Being healthy, eating well, and watching
your weight may help lower the risk.
Target text (Yandex):
Aldiaal) il 5 V) Jsa ol e Gaaatll Vi (<15l (il Jusdl) Ja)
B8 (mis e aely 38 05 o) banlie 5 aa S8 ladall J i Aimaa i S
Target text (Systran):
Cllan¥) Joan cudall g Vsl dhaad oK1 dila) Hlad e Jeal) e Jiba g alasin) JIgy
Ao i) 5 A8 ya g s JSG aladall 5l B dauay alaill aeliy 38 dlaiall Claladl
bl s

Target text (Microsoft):
Sllaa¥) Jon cudall ae Yl dhaas (=15 ¢ plaliall (g Jaall aie Jilu s J ks Jl&y
o i 5 A8l e g ua JS pladall J 5l 5 B davay il e Ly 98 Aldiaall iyl
S pant:

Suggested translation:
b e Jsa cunlall pe Gaailly masy (S dlal) lad e JI85 Juil) s Jila
Ala) sha e )l Anlia g suall aladall J 5l 5 daall o Llasdl Jly LS g s
The three engines fail to keep consistency in the terminology used.
The translation of the term "risk™ is both a wrong term and an inconsistent
use of terminology error. It is a wrong-term error where it refers to the
risk factors of having endometrial cancer. It is also an inconsistent use of
terminology error because it is translated as "4yl k" by Systran and
Microsoft in segments 72, and as “_b3l” in segment 69. Based on the
context, it should be translated into "&L=Y! ,ka" as this part tackles the
steps that women can follow to prevent endometrial cancer. It is a major
wrong-term error as using "_klaall" can be misunderstood to mean that
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the woman suffers from this cancer, but these steps reduce its risks. In
contrast, such steps reduce the possibility of having cancer. In addition, it
IS @ minor inconsistent use of terminology because such inconsistencies
reflect the same meaning of the term itself.

A minor mistranslation error is clear in the three outputs. The
translation of “eating well” in this context means eating healthy food. It is
translated literally like the source text, leading to awkwardness in its
meaning. Although its meaning is vague, it can be understood.

The wverb "&a s should refer to women, since these
recommendations are for women to avoid endometrial cancer. The form
of this verb should be in the feminine form like " Sx=3". It is a minor
error.

Yandex translation shows mistranslation errors that impact the
intended meaning. The translation of "taking birth control" means “the
use of medicines, devices, or surgery to prevent pregnancy”
(MedicinePlus, 2024). The use of "J-ill 331" meaning “to take birth”, is
both meaningless and severely hinders comprehension. It is a critical
mistranslation error. Another major mistranslation error is "being
healthy"; it is literally translated as "4 L¢3 S". In this context, it means
that when women’s health is good, this can help in avoiding cancer.
However, Yandex’s translation is incomplete where the pronoun "l-"
does not refer to any noun. This leads to confusion and misinterpretation.

The term “watch weight” means to “lose weight or to not gain
weight" (Merriam-Webster, n.d.). However, Yandex translates it literally
as “view" which changes the meaning and shows vagueness in the
context. It is thus a major wrong-term error.

All the inconsistent use of terminology errors detected are analyzed
in the examples above, despite being analyzed in other subcategories. For
example, the error of translating "menopause” as "ol (" and ¢ Uail"
"¢kl in example three, omission section, is analyzed in detail above.

This article contains very few inconsistent use of terminology
errors. However, they have an impact on the overall quality of the
translated text; these errors confuse readers by translating the same term
into various concepts in the target text.

2.2 Wrong term

Wrong-term errors are the most significant types of errors in this
study. This study evaluates the translation quality of a medical text where
accurate and precise terminology is crucial in this field. Using wrong
medical terminology can bring about severe consequences, including
misdiagnosis, misinterpretation, prognosis, and other implications.
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Example 1:
Source text (Segment 101):
Regional means the disease has spread to nearby areas or lymph nodes.
Target text (Yandex):
Agslialll aaall i 5 ) glaall shaliall ) i) 8 (2 yall ey AganlBy)
Target text (Systran):
Al dial) 5 Ay ) shaliall W (im el il ApandBY) Jibuu o)

Target text (Microsoft):

A slialll aaall 15 slaal) glaliall I 55 38 (i yall G ins LpantBY)
Suggested translation:

B sl 4 slead) aaall 5f haliall ) (m pal) L) sa alill s il

This segment explains one of the stages of endometrial cancer. In
anatomy, the term “regional” is known as " ~Wl\", according to Khayat
(2006, p.1303). None of the three engines translate the medical term
correctly. This error implies a severe misunderstanding where the readers
cannot grasp the content or even the definition of this cancer stage. For
this reason, this is a critical wrong-term error in the three engines.

A mistranslation error is also pinpointed in the three engines by
translating “nearby areas or lymph nodes”. The word “nearby” should
describe both the “lymph nodes” and the “areas”. However, in the three
outputs, the word "4 85, sa<" only describes “areas”. According to the
National Cancer Institute (n.d.), regional cancer is defined as the type of
cancer that has spread to nearby tissues, organs, or lymph nodes.
Example 2:

Source text (Segment 83):
Have a family history of endometrial, colorectal, or breast cancer
Target text (Yandex):
@ o s gl gl an N dilday (e e oy ) agaa

Target text (Systran):

@i 5 gl o aa N Ailay (la paw Bladl e G )l 0 g s
Target text (Microsoft): ;

P P SN P S ORGS  E UV U AN RIS B PR L JE

Suggested translation:
Oda s ) caiinnall 5 (5 o1 i) la s gf can 1 Aalday U oy bl e ) 2 5a g
sl
Critical wrong-term error is evident in both Yandex and Systran
outputs. The translation of the medical term “colorectal” is 545"
" i as found in Khayat (2006, p.296). This type of cancer is defined
by the American Cancer Society (2024) as the type of cancer that starts in
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the colon or the rectum. By translating the term into “c 52 $8”, the meaning
Is changed where it may mislead the reader to think that this is another
type of cancer that affects the colon only.

In addition, Yandex includes a minor omission error where 4Lay!"
"oUa s should be mentioned before "as ) 45ay", Although this omission
error might hinder the flow of the translation, the reader can understand
the missing text from the context. It is also a minor error because the
word "ols " is mentioned before "s23" to determine the breast cancer,
which can contribute to clarification for the missing part. In addition,
"ag221" is incorrect as the pronoun that should be used is "c«" to show the
grammatical feminine structure that refers to women who have a family
history.

Example 3:

Source text (Segment 36):

Sometimes it develops from a condition called atypical hyperplasia,
which is when too many cells grow in the endometrium.

Target text (Yandex):
&b 5aT WA (e Sl e ga g ¢ B el b B ansi Alls (g shaly (aa Y any
ol Ay

Target text (Systran):

Led sty Al sl a5 o aaiDU) il o 8 et Al i iy cla¥) amy g
e iy 3 LD G las S dae

Target text (Microsoft):
LAY o I g Ladic b 5 ¢ (Jaal pd adual andi Alla (o skl Gla ¥l G
ea ol ey 4

Suggested translation:
x5 6 oD il a i and Al Al (e pa ) Blday (s Ly a1 (oany
eaol Ay ALIAN (e S 2o sa

There is a major wrong term error produced by both Yandex and
Microsoft while translating the medical term “atypical hyperplasia”. The
Arabic equivalent for this term is provided by Khayat (2006) as “ g a s
as ) Alay” (p.692). The word “atypical” is translated by the World Health
Organization (n.d.) as "=« ¥", This condition is defined by the National
Cancer Institute (n.d.), as "a benign (not cancer) condition in which cells
look abnormal under a microscope and are increased in number”.
Therefore, the word "»»—=3" is not accurate. Similarly, "s3Wi" as an
equivalent for “atypical” is awkward.

Yandex shows a minor mistranslation error by adding "+1i=" as an
equivalent for “when”. This leads to ambiguity in the flow of the
translation, yet the segment can still be interpreted.
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Wrong-term errors can seriously affect the translation quality,
particularly in a highly specialized field like medicine. The three engines
show critical and major wrong-term errors that can bring about grave
consequences.

XI. Discussion

The current study investigates the competency of three machine
translation engines in translating medical content. The chosen data for the
analysis is related to endometrial cancer for being one of the most
common types of cancer nowadays. The three engines under investigation
are Yandex, Systran, and Microsoft. The medical field is a highly
specialized field that both medical terminology and content must be
delivered precisely and accurately. This study focuses on evaluating the
accuracy and terminology errors arising from machine translation and
their impact on the overall quality.

The three engines, despite being different in their efficiency, fail to
convey accurate terminology and meaning. Based on the word count
(1079 words), the allowed penalty points for the translation to pass the
translation quality assessment is 338 errors. None of the three translations
are below the threshold of the penalty points allowed. First, the Microsoft
engine showed1025/338. Second, Systran produced 1057/338. Third,
Yandex’s penalty points were 2657/338.

The three engines showed critical errors related to both accuracy
and terminology. The translation, for example, of “regional” in the three
outputs is categorized as a critical wrong-term error. It is translated as
"B8Y)" which means “regional” related to areas, by the three engines.
However, it should be translated as " ~W", that means “regional cancer”,
as this term refers to a type of cancer. Mistranslation critical errors are
seen in the three outputs. For instance, the translation of “risk” should be
"Lyl ,hi" which means the risk of having cancer. However, it is
translated as "_hlas/,ka™ which changed the meaning that can be
interpreted as the risk of spread or development of the cancer.

The occurrences of wrong-term errors are significant in the three
engines. Yandex shows the highest number of occurrences: 32 wrong-
term errors, divided into 22 major, 4 minor, and 6 critical errors.
Microsoft also shows a significant number of wrong terms errors: 22
errors, divided into 7 minor, 9 major, and 7 critical. The least, yet evident,
number of wrong term errors are created by Systran. There are 20 wrong
term errors in Systran output: 7 major, 7 minor and 6 critical.

Terminology precision is crucial in translating medical content.
Serious consequences can result from terminology errors in translating
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medical texts, including misdiagnosis, misinterpretation, confusion, or
risks. In addition, terminology errors hinder the development of research
and treatment protocols by distorting clinical data.

The second subcategory in the three engines is the mistranslation
errors. In Yandex, 52 mistranslation errors are detected: 31 major, 9
minor, and 12 critical Systran shows 17 errors: 9 minor, 7 major, and 1
critical. Similarly, Microsoft produces 17 errors. However, 11 of them are
minor, 5 are major and 1 is critical.

Mistranslation is the failure to convey the intended meaning of the
original text, thus failure to translate accurately. Yandex is the engine that
shows the highest number of mistranslation errors that entirely change the
meaning. For instance, the translation of “This kind usually doesn’t form,
grow, or spread very quickly” should refer to a type of cancer that neither
grows nor forms nor spreads. Yandex translated this segment as g sl 13"
" ;S de yu 300 4 gaill S5 Y sale, This is a major error where it should
be translated as "ie - piin s gais of KRy ¥ Gla ) e g 5l 128", However,
" sl S js a mistranslation error where this describes the shape of the
growth.

The three engines show major and critical errors that can mislead
the readers. Misinterpretations in highly specific fields lead to
misunderstandings of medical information or instructions that can cause
adverse impacts on dosage, treatment, or procedures.

The other subcategories are categorized and analyzed in this study
with their penalty points and severity levels. However, the most evident
and impactful subcategories in the three engines are the wrong term and
mistranslation errors. In the three figures below, the translation quality
assessment overview is represented by SDL Trados. These charts
highlight the severity levels and the number of occurrences for each
subcategory of both terminology and accuracy dimensions.

Iransiation Guaity Assessment - Uverview (Llick the chart below to expand &)

;

:~

1.
p——
ONEEEECOEm

Fig.(1): Translation Quality Assessment Overview (Systran)
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Translation Qualty Assessment - Overview (Click the chat below to expand )

—
=

(

=l T J=J=] J=] ] ]

Fig. (2): Translation Quality Assessment Overview (Yandex)

Translation Qualty Assessment - Overview (Click the chart below to expand &)

0
0

——
By ey 0
(ﬂ i E
Critica 0

Fig. (3): Translation Quality Assessment Overview (Microsoft)

Based on the three charts above, the highest occurrences of major
errors produced by the three outputs are mistranslation and wrong term
errors. The other subcategories’ errors are clear in the three translation
outputs, but they are less than the other two subcategories.

XI1. Conclusion

This study examines the competence of machine translation engines in
translating medical texts; particularly endometrial cancer content. The
three engines under examination areYandex, Systran, and Microsoft. The
researcher compares the three outputs’ performance based on the MQM
Metric, where accuracy and terminology errors are investigated.

Despite the major role of machine translation in multiple fields
and aspects of life, it still has limitations in rendering medical
terminology and content. The three engines display major and critical
terminology errors that have a severe impact on the overall quality of the
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translated content. Similarly, mistranslation errors are significant in the
three outputs. However, Yandex is the least efficient engine to convey the
intended meaning. There are 28 major, 9 minor, and 13 critical
mistranslation errors in the Yandex output. Both Systran and Microsoft
show 17 errors. Microsoft comprises 11 minor, 5 major, and 1 critical
error, while Systran includes 9 minor, 7 major, and 1 critical error.

Regarding the number of occurrences of terminology errors,
Systran and Microsoft are close: Systran shows 20 and Microsoft shows
22 errors. Yandex includes the highest terminology error occurrences
amounting to 32 errors.

As mentioned above, Microsoft shows the least penalty points
(1025), followed by Systran (1057) and finally Yandex (2657). Despite
failing in the translation quality assessment, Microsoft outperforms the
other two engines. Thus, Microsoft translation can be promising in
translating medical documents with human involvement for post-editing.

Collaboration of human translation and machine translation can
result in more accurate and beneficial medical translation. By addressing
the machine translation limitations pinpointed in this study, machine
translation engines may have an insightful impact on translating medical
content.

These insights not only contribute to medical translation but also
have practical implications for machine translation performance in any
highly specialized field. Further research can explore more
recommendations to enhance the role of machine translation for
researchers, readers, experts, or readers, in general, to have easy access to
any content written in a foreign language.
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