Quality and productivity: A comparative analysis of human
translation and post-editing with Malay learners of Arabic
and English

Muhamad Alif Bin Haji Sismat

Submitted in accordance with the requirements for the degree of
Doctor of Philosophy

The University of Leeds
Centre for Translation Studies
School of Languages, Cultures and Societies

November 2016



i

The candidate confirms that the work submitted is his own and that appropriate credit

has been given where reference has been made to the work of others.

This copy has been supplied on the understanding that it is copyright material and that

no quotation from the thesis may be published without proper acknowledgement.

© 2016 The University of Leeds and Muhamad Alif Bin Haji Sismat

The right of Muhamad Alif Bin Haji Sismat to be identified as Author of this work
has been asserted by him in accordance with the Copyright, Designs and Patents Act

1988.



il

Acknowledgement

First and foremost, I would like to sincerely thank my supervisors, Dr. Serge Sharoff
and Dr. Dragos Ciobanu, for the guidance, support and advice that they have given me
throughout the years of my study. Thank you for always pushing me to do better and
inspiring me with your knowledge and great ideas.

Next, [ would like to thank my beloved parents who have constantly been there for me
and always encourage me to pursue my dreams. They are my life inspiration and
motivation. Without them, I would have never become the person I am today. To my
friends, especially Matthew Clark and Izma Nadirah Abdul Zani, who have always
been there for me through my ups and downs.

I would also like to thank all participants and those who helped me with my research
project at Sultan Sharif Ali Islamic University for their cooperation. Without them,
the completion of this thesis would not have been possible.

To the University of Leeds, thank you for giving me the opportunity to pursue my
Ph.D and providing all the valuable training sessions, which have helped me become
more confident with my research and myself. Last but not least, I would like to thank

Brunei Government for funding my study. Thank you all.



v

Abstract

Translation into and between foreign languages has become a common practice in the
professional setting. However, this translation directionality has yet to be thoroughly
explored, especially when post-editing is involved. The present study conducts
experiments on the application of machine translation (MT) and translation memory
(TM) in a translation classroom setting. A group of Malay speakers, who are non-
native speakers of Arabic and English, used MemoQ 2014 to translate technical Arabic
and English texts by post-editing raw MT and modified TM outputs containing several
errors. The non-native trainee translators’ productivity was measured and the quality
of the translation was assessed through error analysis approach based on the
MeLLANGE error typology so that it could provide a comprehensive analysis of the
types of errors commonly found in the non-native trainee translators’ translations. The
error annotation also aims to provide guidelines for translators who work with the
Arabic-English language pair and non-native translators.

The present study revealed that the translation technologies helped improve the non-
native translators’ speed and quality. The study also discovered that syntactic and
lexical errors are the most problematic in the PE tasks. The trainee translators tend to
overlook the errors that were caused by cross-linguistic influence, such as articles,
gender, number and the conjunction “wa”. However, this could have been avoided if
the participants revised their translations thoroughly because most of the errors are
minor. The study also revealed that the non-native trainee translators could be as
productive as the professional native translators because they managed to reach the
average daily productivity for professional translators, which is at least 5,000 words

per day.
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Transliteration System

The present research adopts Hans Wehr’s approach to transliterating the Arabic
alphabet into the Latin alphabet, which is employed in the fourth edition of Hans Wehr
dictionary (Wehr and Cowan, 1994), and in compliance with the following table:

Letter Transliteration
) ;
lor s a (long vowel)
- b
Gl t
- z
d J
z h
< k
2 d
3 d
D r
D z
o s
U s
™) d
b !
b z
& 3
d g
- f
3 q
& k
J /
N m
U n




xiil

B) w (consonant), u (short vowel)
or i (long vowel)

° h

S v (consonant), i (short vowel)

or 7 (long vowel)

Note:
e The short vowel, fatha (), is represented as a.
o Waw () and ya () are represented as u and i after the short vowel, fatha.
o T4’ marbuta (3) is not represented and normally the words that have it ends

with a in the transliteration.



Chapter 1: Introduction

Technologies are fundamentally designed to meet the humans' needs, and along with
constant changes in the world, technological changes are inevitable. Thus, consumers
need to adapt to them in their daily life. Even so, technologies are not developed to
replace humans but to assist them in maximising their daily productivity. In
translation, for instance, technologies are developed to aid translators to simplify their
everyday tasks and meet the growing demands from their clients. Because of the
increase in demands, the practice of translation directionality has also changed.
Despite the negative critics from the traditional scholars, the need for non-native
translators is inevitable in some cases. We have also seen the changes in translator
training where being native speakers is not necessarily a prerequisite inasmuch as they
are near-native speakers, or the target language is their language of habitual use. In
professional practice, translators need to adapt and fully utilise translation
technologies such as machine translation (MT) engines and computer-assisted
translation (CAT) tools, to meet their clients’ demands and deadlines. Consequently,
post-editing (PE) has become an integral part of translator training and professional
practice to boost their productivity and improve the quality of their translation tasks.

This thesis is not about condemning traditional practices and views, but since there
are demands for non-native translators (IAPTI, 2015), it is important to diversify
knowledge by exploring the impact of these translation technologies on non-native
translators’ performance as there is scarce research in this field, particularly
concerning post-editing (Sanchez-Gijon and Torres-Hostench, 2014, p.7). This
research also aims to highlight the problems and provide solutions that can be used as

guidelines for non-native translators. At the same time, the results from the analyses



could offer an insight for developers into what could be improved to optimise these
technologies for better performance, especially when working with Arabic and
English language pair. Additionally, this study can be a contribution to the field of
translation technologies and translation between foreign languages (from a second
language (L2) into a third language (L3) and vice versa), which involved a group of

undergraduate language students in Brunei as trainee translators.

1.1 Hypotheses

It is commonly believed that translation into one’s mother tongue usually offers better
quality than the inverse translation does (Chesterman, 2004; Duff, 1989; Pavlovi¢,
2007; Pokorn, 2005). However, in cases where native speakers are not present, the
latter is inevitable and in fact, it has become an acceptable practice in the professional
setting as reported by Campbell (1998) and International Association of Professional
Translators and Interpreters (IAPTI) (2015). Quality remains a major issue in non-
native translations among scholars (Chesterman, 2004; Duff, 1989; Pavlovi¢, 2007,
Pokorn, 2005) and yet there is very little amount of studies focusing on it, particularly
in post-editing (Sanchez-Gijon and Torres-Hostench, 2014, p.7).

If the quality of L2 and L3 translation differ from that of translation into one’s mother
tongue (L1 translation), the results from the analyses of both translations could
hypothetically differ. Moorkens and O’Brien (2015, p.80) report that the quality of
professional translations may usually be better than that of trainee translators’ work.
Therefore, it is worth re-investigating the impact of these technologies especially on
non-native trainee translators’ performance by comparing speed and quality in three

different tasks: translation from scratch, post-editing machine translation and post-



editing outputs from translation memories and machine translation. Therefore, the
present study hypothesises:
Hypothesis 1: The productivity and quality of the translated/post-edited output
increase with more resources in one translation environment.
Hypothesis 2: Non-native speakers can be as productive as native speakers in
post-editing.
Hypothesis 3: Slower translators edit more and produce better translations than
the fast translators.
Hypothesis 4: Longer sentences tend to cause many errors, which slow down the
PE speed.

Hypothesis 5: Higher fuzzy match value increases the PE speed and quality.

1.2  Research questions

Several questions need to be investigated regarding the impact of translation
technologies on the non-native translators’ performance as very little research focus
on the translation directionality as reported by Sanchez-Gijon and Torres-Hostench
(2014, p.7). Furthermore, the present study focuses on translation from a second
language (L2) into a third language (L3) and vice versa. The focus of this research is
also the Arabic and English language pair. Therefore, this research attempts to answer
the following questions:

RQ1: What are the differences between post-editing machine translation and post-
editing the outputs from both translation memories and machine translation in
terms of productivity and quality?

RQ2: What are the types of errors commonly found before and after PE in the

English-Arabic combination? How many of them could be corrected by the



non-native trainee translators? How many of them are classified as major and
minor errors?

RQ3: What are the sources of the errors? Do the errors exist before or after PE?

RQ4: Does the translation directionality have an impact on the PE speed and the
translation quality?

RQ5: Does the sentence length have an impact on the PE speed and the translation
quality?

RQ6: Does the fuzzy match value have an impact on the PE speed and the translation
quality?

RQ7: Which source reference is better: Translation Memories (TMs), Google
Translate or Bing Translator?

RQ8: If non-native trainee translators should be taught differently as suggested by
Campbell (1998, p.12), what learning model or guidelines can be offered to

them in translator training, especially concerning post-editing?

1.3 The significance of the study

The translation technologies have an impact on the translation industry, which has led
to changes to the way the translators translate and meet the increasing demands from
clients. According to a recent survey conducted by Common Sense Advisory,
DePalma et al. (2016) found that the demand for language services and supporting
technologies has increased at an annual rate of 5.52% and the number is estimated to
increase considerably in the future. Due to the increased translation volume, Lommel
and DePalma (2016) stated that “pure” human translation cannot cope with the growth

in the translation volume. The increasing translation volume has forced professional



translators to adapt to the application of translation technology as an integral part of
their profession.

The question arises as to what is the impact of the translation technologies, such as
machine translation and translation memories, on the translators’ performance in terms
of productivity and quality. These advanced technologies have been proven to increase
productivity and quality (Aranberri et al., 2014; Guerberof, 2012; Martinez, 2003;
Tatsumi, 2009). However, these claims have not been sufficiently examined as there
are still gaps in understanding the process of post-editing and its impact on the
translators.

The translation directionality has also changed as the L2 translation has become a
common practice in the translation industry as well as the emergence of L3 translation
practice in some parts of the world as reported by IAPTI (2015). The increasing
demands for translation have opened more doors of opportunity for non-native
translators to accept more translation tasks. Therefore, the emergence of L2 and L3
translation practice has led to the identification of more research gaps, especially on
the impact of the translation technology on the non-native speakers’ performance,
which remains highly under-researched.

Due to the lack of information on these practices, the present study attempts to
investigate the impact of MT and TM on the non-native speakers through post-editing
tasks. The results of the study would be beneficial in understanding the relationship
between the translation technology and the translation process. Many factors could
contribute to the impact of the translation technology on the non-native translators. To
uncover these factors, the present study adopts error analysis approach to examine the
pattern of errors commonly found in three different tasks: translation from scratch,

post-editing machine translation and post-editing outputs from modified translation



memories and machine translation. The pattern of errors would help better understand
the non-native trainee translators’ tendencies in full human translation and post-
editing tasks as well as identify the types of errors that MT and TM can help reduce
and the non-native trainee translators manage to correct.

The present study also focuses on the Arabic and English language combination.
Looking more closely at the survey conducted by Common Sense Advisory, Lommel
and DePalma (2016) in a survey conducted with 900 global enterprises revealed that
23% of the surveyed enterprises translate their content into Arabic and 34% of them
translate into English through post-editing machine translation. The results suggest
that there is a strong demand for translation into both Arabic and English. Most
importantly, Arabic and English are two of the six official languages of the United
Nations. According to Ebrahim et al. (2015, p.531), “English-to-Arabic translation
direction is highly under-represented in MT research compared to the other direction.
Limited work has been done since 2007”. Therefore, the present study focuses on both
translation directions so that the findings could contribute to the development of both
Arabic and English MTs and in this case, the statistical machine translation.

To date, many studies (Guerberof, 2012; Koponen and Salmi, 2015; O’Brien, 2008;
Tatsumi, 2009; Tatsumi and Roturier, 2010) have explored the influence of sentence
length and fuzzy match on the translators. However, none of these studies reflects on
their findings based on the non-native translators and tends to generalise these findings
based on the assumption that translation and post-editing should be done into the
mother tongue. Therefore, the present study also attempts to investigate the influence
of both TM and MT at segment level. The present study also attempts to provide PE
guidelines for the Arabic-English language pair based on the data gathered from the

research project.



Since the participants of the study are Bruneians, it would also be interesting to know
the significance of the study to Brunei. Brunei lacks qualified translators, which could
hinder the efforts to increase the translation activities. However, there is a growing
interest in translation activities in Brunei as reported by Koo (2012). Even though the
Arabic-English-Arabic translations are also practised in Brunei, particularly at the
university level, the translation modules are conventional, which typically focus on
the theories and practice. It does not, however, include translation technologies in the
translation training programme. Therefore, the findings of the present study could
hopefully encourage the local university to include the translation technologies in their
translation modules and encourage more local translators to use translation

technologies to enhance their daily productivity, regardless of language pairs.

1.4 Thesis structure

The thesis is presented in six chapters. Chapter 1 includes the introduction,
hypotheses, research questions, the significance of the study and the structure of the
thesis. Chapter 2 covers a literature review of translation into or between foreign
languages (L2 and L3 translation) and post-editing. Chapter 3 presents the research
methodology used in this study, which includes the subjects of this study, text
selection, machine translation engines, computer-assisted translation tool, translation
quality assessment and the project stages.

Chapter 4 presents the results of the study, which covers the productivity and quality.
Chapter 5 provides PE guidelines, especially for those who are working with the
Arabic-English language combination and those who are translating into or between

foreign languages.



Chapter 6 offers the final conclusions, answering each research question and
validating the hypotheses of this study, and providing the contribution of the present
study to knowledge as well as the limitations of the present study and the implications

for future research.

1.5 Conclusions

The first chapter introduces the present study and its significance in various fields.
First and foremost, due to the growing demands of translation and post-editing
services, more translators are needed to meet these demands and deadlines from
clients. Therefore, L2 translation has become a common practice and even L3
translation has also started to emerge in some part of the world as reported by (IAPTI
(2015). Due to the scarce research on these practices, the present study aims to
contribute findings that could benefit many researchers, developers, translators and
post-editors, particularly those who are non-native speakers of Arabic and English.

This chapter also highlights the hypotheses of the research, which address the impact
of translation technologies on the non-native speakers’ performance. It also outlines a
list of research questions that cover the quality and productivity of the non-native
speakers when translating from scratch and post-editing outputs from MTs and TMs.
The present study also seeks to identify the common types of errors that contribute to
the design of PE guidelines and training for non-native speakers, particularly Malay
learners of Arabic and English. This chapter also addresses the need for more qualified
translators in Brunei because there is a growing interest in translation activities in
Brunei as reported by Koo (2012), explaining that the translation practice in Brunei is
still conventional and needs to encourage the application and teaching of the

translation technologies in classroom and workplace.



Chapter 2: Literature review

This chapter provides a literature review of previous research that is related to the
present study, focusing on translators’ performance in post-editing machine
translation and translation memories. The chapter covers a literature review of
previous studies on translation into a foreign language and non-native translators as

they are also the foci of the present study.

2.1 Translation directionality

2.1.1 Translation directionality in translation studies

In general, directionality refers to “whether translators are working from a foreign
language into their mother language or vice versa” as defined by Beeby (1998, p.63).
Having said that, directionality does not necessarily involve translations from and into
foreign language only but it may involve translations between the first and third
languages or between the second and third language, depending on the number of
languages the translators master.

Fundamentally, the term ‘mother tongue’ is the first language that humans learned
“through interaction with their mother, at an early age” (Fuentes, 2014) and the foreign
languages are the languages that a person has learned or is learning in chronological
order. However, this is not always the case among some scholars. Pedersen (2000,
p-109), for instance, defines the first language as “the language that is most readily
available”. This is typically the case of translators who have resided in a foreign
country for a long period or most of their lives for some. Thus, they master the local
language in the same way the native speakers do. In some cases, people who were

born and lived most of their lives in a foreign country cannot even speak in their
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supposed ‘mother tongue’ because they were brought up abroad and have spoken the
local language since an early age; they rarely communicate in their mother tongue at
home. Thus, their supposed second language becomes their language of habitual use.
Various scholars gave different terms for translation from or between foreign
language(s) and each term may be different to some of them. Newmark (1988, p.52)
prefers the expression “service translation” for translation into a foreign language.
However, this expression is not widely used by other scholars. Some scholars
(Pavlovi¢, 2007; Stewart, 1999) prefer the terms L1 and L2 translation. Other popular
terms, such as reverse, inverse, native, non-native, direct and indirect translation, are
widely used to indicate the translation directionality.

Apart from the various terms, scholars also have different views of the translation
directionality whether or not translators should only translate into their mother tongue.
Most scholars seem to agree that translators should always translate into their mother
tongue. They criticize the quality of L2 translation, mentioning the unnaturalness as
its main weakness (Duff, 1989, p.11) and non-native translators cannot master a target
language in the same manner as the native speakers of that language as stated by
Dollerup (2000, p.4) and Samuelsson-Brown (2010, p.27) in their respective study.
Chesterman (2004, p.38) also points out that non-native translators are less likely to
notice unnaturalness in the target language.

Aside from unnaturalness, other scholars point out other L2 translation’s flaws.
Pavlovi¢ (2007), for instance, conducted a study on directionality in collaborative
translation process and the results show that L1 translation tend to be of higher quality
and the target texts seem more fluent. Jakobsen (2003) also conducts a research on L1

and L2 translation. The results indicate that L2 translation is slower than L1 translation
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and presents a greater number of segments in the final product. These findings have
also been supported by Buchweitz and Alves (2006) in a similar study.
Newmark (1988), on the other hand, does not completely oppose the L2 translation
practice inasmuch as the target language is one’s language of habitual usage. In fact,
according to Institute of Translation and Interpreting's (2013) code of professional
conduct, “members shall translate only into a language that is either (i) their mother
tongue or language of habitual use, or (i1) one in which they have satisfied the Institute
that they have equal competence. They shall translate only from those languages in
which they can demonstrate they have the requisite skills”. However, Newmark (1988,
p.6) also adds that the final translation should be revised by a native speaker of the
target language.
Unfortunately, many theorists have accepted the norm of L1 translation, ignoring the
fact that L2 translation is a common practice in many countries as Pokorn (2005, p.30)
states:
“The most common approach to the problem of directionality in translation
theory is, however, a silent acceptance of the “traditional” conviction of the
necessity to translate into one’s mother tongue. Most translation theoreticians
do not discuss openly the possibility of choosing one’s TL in translation;
however, they do covertly express their conviction that only translation into
one’s mother tongue guarantees a good translation”.
This supports the claim that research on L2 translation is scarce (Apfelthaler, 2013;
Heeb, 2016, p.76) because theorists tend to indirectly generalise their findings,
dismissing the fact that L2 translation is different from L1 translation, or they simply
just ignore or does not have interest in researching L2 translation. Zahedi (2014, p.47)

also expresses his views on the L2 translation’s position in translation studies, pointing
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out that “L2 translation has turned into an invisible activity in the eyes of translation
scholars”. He (ibid, p.46) added that issues in translation are always concentrated on
L1 translation, positioning it to the center and “L2 translation at the periphery of
discussions about translation”. Similar to his view, Hansen (1998, p.59) addresses that
scholars put so much focus on theoretical work with regard to L1 translation that
“[their findings] could be generalized to apply to translation into the foreign language

2

too”.

2.1.2 Translation into foreign language as a common professional practice

In some cases, L2 translations are allowed and in fact, required because in many parts
of the world, translation into second language is a regular and acceptable practice
especially when the native speakers of the target language are not available.
Additionally, the increasing demands for translation service and insufficient number
of L1 or native translators have forced translation companies to hire non-native
translators to complete the tasks. With respect to professional practice, The
International Association of Professional Translators and Interpreters (IAPTI, 2015)
made an online survey that indicates more than 50% translators practice L2 translation
with approximately 17% of them also offers translation from a non-native into another
non-native language (L3-L2). Over 30% respondents also stated that 20-100% of their
work comes from L2 translations. This significant amount of work indicates that L2
translation is minor concern to clients.

In a study on Polish-English translation market, Whyatt and Ko$ciuczuk (2013, p.73)
states three possible reasons why clients would hire L2 translators:

1. L2 translators are easier to recruit and offered more competitive rates.
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2. Clients believe that professional translators are competent enough to work in
either direction.
3. Clients trust their regular translators to work into their L2 language when

required to do so.

2.1.3 Directionality in the translation process
With regard to translation process, Campbell (1998, p.57) stresses the difference
between L1 and L2 translation:
“The two activities are in a way mirror images. In translating from a second
language, the main difficulty is in comprehending the source text; it is
presumably much easier to marshal one’s first language resources to come up
with a natural looking target text. In translating into a second language,
comprehension of the source text is the easier aspect; the real difficulty is in
producing a target text in a language in which composition does not come
naturally”.
Dimitrova (2005, p.57) also expresses the same opinion mentioning that L1 translation
may require more resources in the comprehension process. Pokorn's (2005) study also
shows results that support the previous statements. She reveals that both L1 and L2
translators made mistakes both in conveying the content and in providing a natural-
sounding translation. Rogers (2005) also conducts a case study on L1 and L2
translation and the findings indicate that the competent L2 translators provided
solutions that were informatively more reliable than those produced by the least
successful L1 translations. However, she also stresses that the successful L2

translations lacked naturalness in comparison with successful L1 translations.
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In the case of English as the foreign language, some scholars like McAlester (1992,
pp-292-293) perceive that translators who are non-native speaker of English may be
as good or even better than a native speaker because a non-native translator may
produce a simple English text which may be more suitable and easier for the target
readers of non-native speakers of English to comprehend. Campbell (2000, p.212) also
suggests that translations into English as a second language (TRESL) need “to be
assessed both as translations and as an evidence of target language competence”. This
suggests that L2 translation is not only different from L1 translation but also from a
simple non-translation L2 output. Therefore, there is a need for special assessment

method for TRESL and perhaps, L2 translation in general.

2.2 Post-editing

2.2.1 Definition and types of post-editing

The term “post-editing” (PE) is commonly associated with machine translation (MT)
as Allen (2001, p.26) described the practice as correcting texts that have been pre-
translated from a source language into a target language by a machine translation
system. It is worth broadening the definition of post-editing to correcting fuzzy
matches from translation memories as the current professional translation practice
involves post-editing outputs from machine translation and translation memories to
produce better-quality translation in a shorter amount of time.

Researchers proposed the types of post-editing, differing on the number of corrections
and efforts required to achieve the desired translation quality. One of the early studies
on post-editing typology is the work of Laurian (1984, p.237) who proposes two major

types of post-editing: rapid and conventional PE. The former involves correcting texts
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without paying attention to the style whereas the latter suggests correcting the texts to
produce high-quality translations as similar as to human translations. Allen (2003,
pp-304-306) suggests different terms for the two types of post-editing: minimal PE for
the former and ful/l PE for the latter. Similarly, TAUS (2010) proposes light PE to
achieve “good enough” quality and fu/l PE to achieve quality similar or equal to

human translation.

2.2.2 Post-editing and speed

2.2.2.1 Comparison of speed between post-editing MT and TM

In post-editing, Sharon O’Brien’s work is among the most cited studies. She has
conducted several studies, uncovering different aspects of post-editing such as
productivity and cognitive effort. In a pilot study, O’Brien (2006) applies an eye-
tracking technique to measure cognitive load when dealing with different types of
fuzzy match retrieved from the Translation Memories (TMs). Four professional
translators participate in this study: two native speakers of French and two native
speakers of German. They are required to translate an English source text on SDL
Translator’s Workbench, using Translation Memories provided by Symantec. In
situations where no match is found in the TMs (referred as MT match), the translators
are required to post-edit MT outputs from Systran. The results indicate that the
cognitive load increases as the fuzzy match decreases. However, the cognitive load
for MT matches is similar to that of 80-90% fuzzy matches. In a similar eye-tracking
study, O’Brien (2011) measure post-editing speed and cognitive effort and investigate
if there is any correlation between speed, cognitive effort and automatic MT metric
scores. A group of seven French native professional translators participates in this

study. The experiment selects two automatic MT metrics: General Text Matcher
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(GTM) and Translation Edit Rate (TER). The results suggest that the time and
cognitive effort required for post-editing segments with high GTM and TER scores
are substantially lower when compared to segments with medium or low scores. Even
though the two previously mentioned studies used different types of methodology, we
can safely assume that segments with high fuzzy matches or automatic MT metric
scores will likely require less cognitive effort, which can lead to saving more time.
The challenge then is whether MT between English and Arabic is good enough to
produce such high-score output.

Following O’Brien's (2006) finding regarding a correlation between MT matches and
80-90% fuzzy matches, Guerberof (2009) initially conducted a pilot study based on
that finding to investigate whether the time spent on PEMT corresponds to post-editing
the 80-90% matches. However, the results could not be validated since the PEMT
speed seems to be higher than that of post-editing fuzzy matches. Then, in her Ph.D.
thesis, Guerberof (2012) increases the percent range to 85-94% and the results indicate
that the processing speed in the PEMT task corresponds to that of editing 85-94%
fuzzy matches. In relation to her findings, the present study attempts to look into the

impact of the fuzzy match on the non-native translators in terms of speed.

2.2.2.2 Comparison of speed between human translation and post-editing

In another study, Zampieri and Vela (2014) studies the influence of MT output on the
translators’ performance. The MT output is stored in translation memories for the post-
editing tasks. 15 German-native beginner translators participated in this study and
translated English source text into their mother tongue, and each translator was
required to complete three different tasks: translation without using TM, translation

using TM containing modified MT output, and translation using TM containing
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unmodified MT output. The results indicate that there is a substantial difference
between the tasks. When compared to the first task, the participants translate 28.87%
and 52.82% faster in the second and third task respectively. There is also a
considerable increase in productivity between Task 2 and 3 with an average of
33.77%. The present study also attempts to apply similar method but instead of storing
MT output in the TMs, the present study uses the integration of MT in MemoQ and
combines TMs and MT in one of the tasks. Also, the TMs were also intentionally
seeded with errors to see whether the non-native trainee translators can notice and

correct them.

2.2.2.3 PE speed and language pairs

In a study on productivity in post-editing machine translation (PEMT), Zhechev
(2012) tests on ten languages (including the source language, English) that belong to
three different groups: Romance, Slavic and German, and Asian group. Four
translators are recruited for each target language. The results show that overall the
productivity gain in PE varies for each language, within the range of 37-92%, when
compared to translation from scratch. From this study, we can assume that language
pairs may affect the productivity because the quality of the data trained for each pair
may differ. Therefore, it would be interesting to see how the Arabic-English language

pair would affect the non-native translators’ processing speed.

2.2.2.4 PE speed and sentence length
Apart from the language-pair-related factor, researchers (Popovic et al., 2014;
Tatsumi, 2009; Tatsumi and Roturier, 2010) also argue that sentence length can affect

productivity rate. In a pilot study, Tatsumi (2009) explores the correlation between
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automatic evaluation metric scores and PE speed on the segment level. The results
indicate that very short or very long sentences may slow down the PE speed, but the
influence differs depending on the sentence structures. However, she suggests that
source text characteristics and MT errors may also have an impact on PE speed. In a
study on five different types of PE operations, Popovic et al. (2014) attempt to relate
the PE operations to the cognitive and temporal effort. The five different types of edit
operations are correcting word form, correcting word order, adding omission, deleting
addition and correcting lexical choice. The results show that correcting lexical errors
requires the most time but suggest that PE time varies strongly depending on sentence
length. They also find out that reordering and mistranslation have a strong correlation
with the quality level, indicating that mistranslations are the main error found in the
translation outputs. Koponen and Salmi (2015) investigate the type of errors that can
be identified and corrected without reference to the source text. They find that editing
long sentences and sentences with a great amount of errors are more challenging. In
relation to the effect of the sentence length on productivity, the present study attempts
to investigate how the sentence length would affect the PE speed of the non-native

translators.

2.2.2.5 PE speed and translation experience

Other studies such as (De Almeida, 2013; Guerberof, 2012) attempt to relate post-
editors’ performance to their experience. In her Ph.D. thesis, Guerberof (2012)
attempted to investigate whether the more experienced translators would display more
productivity gains but the results indicate that the least experienced translators
demonstrate the highest productivity gains. In a similar study, De Almeida (2013) also

has similar findings and suggests that PE effort and PE performance is too complex to
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be explained only by analysing productivity gains. These findings may also suggest
that the more experienced translators are only slower because they may be more
critical in the translation process than the less experienced translators.

In contrast, the present study employs language students, who have very little
background knowledge of translation and do not have any experience with post-
editing and translation technologies. Therefore, it would be interesting to compare the

trainee translators’ processing speed in the human translation and post-editing.

2.2.2.6 PE speed and familiarity with subject matter

Familiarity with certain topics or fields of expertise could help increase productivity
and quality. Aranberri et al. (2014) compare PE productivity between six professional
translators and six lay users. The lay user group consists of lecturers from the
University of the Basque Country, who are not specialized neither in translation nor
linguistics. Both groups are required to translate two English texts into Basque, with
a trained statistical English-Basque MT system on a web-based translation
management tool developed by Bologna Translation Service (BTS). The results show
that overall the productivity increases by an average of 17.66% and 12.43% for the
translators and users respectively. The researchers also suggest that the productivity
gain is text-dependent as they state that “(the lay user group) seem to benefit from the
MT outputs especially when working on their domain of expertise”, which is scientific

research.
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2.2.3 Post-editing and quality

2.2.3.1 Quality in post-editing MT

Quality has also been an issue in post-editing studies. Researchers used different
approaches to assess translation quality to provide valuable findings that may help
improve the MT quality and post-editors’ performance. The present study attempts to
find patterns of Arabic and English MT errors. Such findings could be valuable for
developers and researchers, who are investigating the same language pair. Also, it
could be used as guidelines for post-editors to avoid errors. In a study involving
monolingual PE, Koponen and Salmi (2015) conduct an experiment with a group of
48 translation students who are majoring in different languages. The participants are
required to post-edit English-Finnish MT outputs without referring to the source texts.
The results show that the students manage to translate 29.5% correctly, but another
interesting focus here is to find out the type of errors that can be identified and
corrected without referring to the source texts. The data shows that word form errors
are easy to identify and correct whereas omission and mistranslations appear to be
difficult to identify. In her masters dissertation, Koponen (2016, p.48) also finds that
word order is not particularly easy or difficult because Finnish has “relatively free
word order”.

In a study, Daems et al. (2014) attempt to identify the MT errors and examining
whether the errors still exist after PE. The results indicate that five types of
grammatical errors are among the ten most common errors in MT: superfluous or
missing articles, incorrect verb forms, agreement issues, word order problems and
missing constituents, but none of these errors appears to be the most problematic in
PE. In fact, the most problematic errors in PE are wrong collocations, word sense and

misspelled compounds and according to the data, these errors are caused by MT. The
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present study also attempts to investigate the MT errors for the Arabic-English
language pair as well as comparing the errors before and after PE to determine the
causes of these errors. Such information could be valuable to academics, researchers

and developers, who are working to improve the MT systems.

2.2.3.2 Comparison of quality between post-editing MT and TM

Guerberof (2012) hypothesised that the quality of post-edited MT is higher than that
of editing fuzzy match segments but the results do not show any significant difference
in quality between the two types of segments whereas the quality of post-edited
segments is higher than that of no-match segments. The results also indicate that
language, terminology and style errors are more common in no-match segments while
accuracy errors are more common in fuzzy match segments, and mistranslations are
more commonly found in MT matches. Therefore, the present study also attempts to
adopt a similar approach but the difference is the present study includes all fuzzy

matches in the analysis to see if the results differ from Guerberof’s findings.

2.2.3.3 Comparison of quality between human translation and post-editing

Researchers have also conducted studies on quality by comparing full human
translation to post-editing. Bowker (2005), for instance, conducts a study on the
correlation between translation productivity and quality by comparing results from
three different tasks carried out by three groups (one task for each group): translation
without TM, translation with raw TM outputs and translation using TMs with seeded
errors. Nine participants participate in this study and translate a French source text into
English. The results show that the productivity increases when using TMs. She

suggests that the translators are not critical in spotting and correcting the seeded errors.
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The method here is similar to the one used in the present study but the only difference
is the present study combines the MT and TM in one of the tasks. Her study also
revealed that the quality of the translations using the TM with the seeded errors is
lower than that of using unmodified TM and full human translation.

Daems et al. (2013) attempted to investigate translation problems by comparing
human translation to post-editing MT outputs. The translation quality is assessed
based on the guidelines and categorization provided by Daems and Macken (2013).
The errors are classified into two categories: adequacy and acceptability errors and
each category is divided into sub-categories. The study involves sixteen Master’s
students who have no experience with PE and specific training prior to the study. The
results show that in terms of acceptability, the post-editors seem to struggle with
grammar and syntax, and lexical problems whereas style and registers issues are more
common in the human translation. As for the adequacy errors, addition and omission
errors are more common in the human translation while word sense and misplaced
word are more common in post-editing. Overall, meaning shift is the most common
problem in human translation while wrong word sense disambiguation and wrong
collocation appear to be the most problematic errors in PE. The origin of these errors

is not clear.

2.2.4 Directionality in post-editing

Sanchez-Gijon and Torres-Hostench (2014, p.7) state that directionality has not been
largely explored so far in post-editing studies. Some studies may have included non-
native speakers in their study but they tend to generalise their findings. A possible
explanation for this is that post-editing tasks are assumed to be carried out by native

translators only or directionality is not the focus of their studies. However, the reality
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is L2 translation is a common practice in the professional setting and post-editing has
become an integral part of the current translation process. Therefore, studies on L2
post-editing are worth investigating in order to improve L2 post-editing in particular
and L2 translation in general. In a pilot study, Sanchez-Gijon and Torres-Hostench
(2014) attempt to investigate the level accuracy and linguistic correctness non-native
translation trainee can produce in PE. They experimented with a group of 12 Spanish
non-native English speakers and a group of 3 native English speakers. Based on the
overall results, the native trainee translators performed better than the non-native
trainee translators but the results also suggest that the most successful non-native
translators performed as good as the native speakers in the “good enough” PE task,

suggesting that good non-native translators can be suitable for /ight PE tasks.

2.2.5 Post-editing in the Arab world

The translation industry in the Arab world is still highly under-researched, particularly
on the use of the translation technologies. Perhaps, the main possible reason for it is
the industry lacks the integration of these technologies with the professional life,
which may be due to the lack of trained translators in the field. Fatani (2010) addresses
this issue, stating that in many cases the translators still prefer the conventional
approach to translation by looking terms in dictionaries. Furthermore, many private
and public sectors in Saudi Arabia resort to bilingual individuals rather than trained
professional translators. She also describes that many translation agencies in the
kingdom “‘are rather crude” as, at that time, translation software is only used by a few
companies.

In a recent survey on the use of MT in the Arab world, Almutawa and Izwaini (2015)

explored the practice of post-editing and general assumptions of using MT in the
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professional settings in Saudi Arabia. Despite the increasing interest in MT technology
and the growing demand for translation, the survey indicates that:

e only 20 of 44 Saudi organisations are using or planning to use MT;

e they think Google Translate is good for lexical translation and is much easier

to use and time-efficient.

However, 24 of 44 organisations refused to use MT for the following reasons:

e Translation memories are more reliable than MT;

e MT cannot translate complex sentences;

e MT is only good for gist translations, arguing that there is artistry in translation

that can only be achieved by humans.

Despite the drawbacks, Almutawa and Izwaini stress that MT is not designed to
replace translators but to assist them, suggesting translators should take advantage of
MT to perform better. They also suggest that MT in the Arab world is still under-
researched and more attentions are needed to help improve the available Arabic MT
systems. Based on this case study, we can assume that the Saudi organisations and
translation agencies still prefer the conventional human translations but some of them
still show some interests in MT despite having to deal with the drawbacks. Perhaps,
the lack of interest in using MT may be due to a lack of technical knowledge and
training that could hinder them from using MT. Hence, there is a need for translator
training so the translators can utilise the technologies to its maximum potential and
explore which one of them is more suitable for them to enhance their productivity. It
is difficult to find a detailed information on the professional practice of post-editing
in the other Arab countries as there is a lack of reports or surveys being published or

available online. However, many translation companies in the Arab-speaking
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countries, such as Egypt, the United Arab Emirates and Saudi Arabia, now provide
post-editing services as published on their websites.

At the academic level, translation programmes are mostly linguistic-oriented as
reported by Thawabteh (2013, p.81). This is supported by a case study at Saudi
universities conducted by Abu-ghararah (2016, p.81), reporting a lack of technology
and learning resources in the translation programmes. However, there is a growing
interest in offering training in translation technologies in the Arab-speaking countries,
such as Al-Quds University in Palestine, Yarmouk University in Jordan, and the

American University of Sharjah in the United Arab Emirates, among others.

2.2.6 MT problems and error typologies for the Arabic-English language pair

Error analysis is tedious and time-consuming. However, the findings are beneficial
particularly for improving the quality of the MT outputs in this case, as they will give
an insight to MT researchers and developers to focus on the types of MT errors as well
as providing solutions that can stop the MT from making the same errors. In the case
of the Arabic-English language pair, researchers categorise the errors differently. For
example, Izwaini (2006) investigate the problems of Arabic MT by evaluating the
outputs of three online system: Google, Sakhr and Systran. He classifies the problems
into two categories for the Arabic-English translation: 1) problems of lexis and 2)
problems of grammar and syntax, and three categories for the English-Arabic
translation, adding style and spelling to the previous categories in the opposite
direction. The results of the study reveal that the major problems found in Google
output are addition and deletion in the Arabic-English translation whereas in the

opposite direction, deletion is the only major problem.
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In another study, Al-Samawi (2014) outlines similar types of errors but classifies the
errors differently: syntactic, grammatical and semantic errors. In the grammatical error
category, he identifies two additional types of errors: 1) using a noun in place of a verb
and 2) using a verb in place of a noun. The results of the study reveal that omitting
functional morphemes, such as prepositions and articles, are the errors most
commonly found in the MT output, with 14.8% of 366 errors, followed by adding an
unnecessary word, preposition, article before a word (13.9%), and violating the whole
phrase structure (13.7%). Overall, the grammatical errors have the highest number of
errors with 47.5% of the total errors, followed by the semantic errors with 37.4%, and
the syntactic errors with 15.1%. From here, we can see that not only that the
researchers have different approaches to error typology but they also outline some
errors that may not exist in other studies and vice versa, depending on the texts or text
types, language pair or direction, and the types of MT systems. This is also evident in
other studies such as Zaghouani et al. (2014) who classify the errors into seven
categories. In addition to the types of errors outlined in the existing studies, they add
another two types of errors: proper name errors and dialectal usage correction. They
address (ibid, p.2365) that “most of the texts provided for annotation are in MSA
(Modern Standard Arabic), but dialectal words are used sometimes”.

Therefore, the present study adopted MeLLANGE error typology for the error
annotation, which classifies the errors differently from the existing studies. Similar
errors may be identified but the number of occurrences may differ, as different texts
were used for the project and the quality of the MT systems may have differed at the
time when the MT outputs were generated. Nevertheless, the main objective of the

error annotation was to find the common types of errors which are specific to the non-
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native speakers and in this case, the Malay learners of Arabic and English (L2-L3

translation trainees).

2.2.7 PE training and guidelines

Gaspari et al. (2015) conducted a survey of machine translation competencies, which
highlighted the increasing use of translation technologies in the translation industry.
This increase has led to a strong need for post-editing training, which does not only
require linguistic skills but also technological skills according to the needs of the
translation and localisation industry.

Suggestions for PE training courses have been addressed since the early 2000s. One
of the most noticeable papers was O’Brien's (2002) proposal for PE training course
content. In her paper, she emphasises the importance of teaching PE skills because she
believes that it could help meet the growing demands for translation in a limited
amount of time. She suggests a list of PE skills that a post-editor should have:
knowledge of MT, terminology management skills, pre-editing/controlled language
skills, programming skills, and text linguistics skills. In addition, she also states that a
post-editor should also have a positive attitude towards MT. In order to acquire PE
skills, O’Brien suggests a PE training course, which covers important topics, such as
introduction to post-editing, MT technology, controlled language, terminology
management, text linguistics and programming skills.

PE guidelines should also be included in PE training as they determine the quality
level of the translations, depending on the clients’ requirements. However, according
to DePalma (2013) and TAUS (2016), there are no standard guidelines as many
companies tend to develop their own PE guidelines according to their needs. Most of

these guidelines are not publicly available as they are designed for internal use only.
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Among a few published, and perhaps, the most referred, PE guidelines is TAUS (2016;
2010) PE guidelines, which were designed to help post-editors and clients to set the
expected quality of the translations.

Among other published PE guidelines are those of developed by Flanagan and
Christensen (2014), and O’Brien (2010). The former adopted TAUS PE guidelines to
tailor their own set of guidelines for translator training purposes. O’Brien suggests that
guidelines may need to be developed for specific systems and languages. This may be
true because the quality of the MT output would vary, depending on the type of MT
systems and the language pairs. O’Brien also suggests that a post-editor should have
good revision skills, quick quality assessment skills and the ability to adhere to
guidelines as well as a positive attitude towards MT.

In addition, the translation directionality would also play an important role in
designing a PE training course and guidelines because non-native trainee translators
have different needs and as a result, they should be taught differently as suggested by
Campbell (1998, p.12). Therefore, to design a PE training course for non-native
translators, particularly for those who are working with the Arabic-English language
pair, the present study attempts to investigate the needs of non-native translators to
successfully produce high-quality or at least publishable translations by adopting an
error analysis approach to identify the common types of MT errors and those of the
non-native translators tend to make. The availability of this information could
potentially be useful for PE course providers as they could adopt similar approach to

training non-native post-editors according to their needs.
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2.2.8 The teaching of English and Arabic in Brunei

The Sultanate of Brunei is a Malay Islamic country, which is governed by the
constitution according to the concept of Melayu Islam Beraja (Malay Islamic
Monarchy) which comprises three key components: Malay culture, Islam as the
official religion, and monarchy as the political system of the country. Despite the
importance of Malay as the official language of Brunei, the government emphasises
the importance of teaching other languages in all academic levels, particularly English
and Arabic. The former is due to the importance of English as the universal language
and the latter is related to Islam, as it is the language of the Quran and Hadith. Other
languages are typically taught at the university level as optional modules such as

Mandarin, French, German, Italian, Spanish, Japanese and Korean, among others'.

2.2.8.1 The teaching of English in Brunei

Haji Othman and McLellan (2014, pp.488-489) report that the education system in
Brunei became fully bilingual in 1985 so that Bruneians can learn both Malay and
English through schools. Since then, traditionally most Bruneians grow up with Malay
as their mother tongue and English as their second language. In some cases, some
Bruneians speak English as their first language because they were brought up in
English-speaking families or have lived abroad since they were little. The bilingual
education system was criticised for focusing more on the English language rather than
on Malay and since 2008, it has been replaced by SPN-21, the National Education
System for the 21st century, which was designed to balance between the use of Malay
and English as a medium in teaching subjects at school. However, Deterding and

Sharbawi (2013, pp.13-21) feel that the new education system has not successfully

! http:/lc.ubd.edu.bn/courses.html
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solved the imbalance of use between the two languages as concerns regarding the
code-switching habit among many Bruneians arose as reported by Daud (2012). This
code-switching is called as Bahasa Rojak in Malay (‘salad language’). Since the
bilingual educational system, English has become a core subject in all academic levels

as well as one of the basic entry requirements to study at some of the local universities.

2.2.8.2 The teaching of Arabic in Brunei

The teaching of Arabic in Brunei is somewhat different from that of English because
it is typically taught in Arabic schools since the primary or preparatory levels (Year 5
or approximately at the age of 10). Religious subjects and the Arabic language itself
are taught mostly in Arabic and sometimes in Malay whereas other non-religious
subjects are typically taught in English and Malay. For those who do not attend Arabic
schools, they learn some Arabic words or phrases through attending religious schools
as they are taught how to recite the Quran and prayers as these practices are the
essential parts of being a Muslim. However, the teaching of Arabic in the religious
schools is not as intensive as the teaching of Arabic in Arabic schools.

At the secondary level, more subjects are taught in Arabic in Arabic schools and the
teaching of the language itself becomes more intensive as they progress to the pre-
university or college level, which includes advanced Arabic grammar and syntax, and
Arabic literature in the curriculum. At the university level, particularly at Sultan Sharif
Ali Islamic University, most modules are taught in Arabic, depending on the course.
As reported by Abdullah (2014, p.15), for the students who major in the Arabic
language, the course involves core modules such as advanced Arabic syntax and
morphology, Arabic literature, comparative literature, Arabic rhetoric, and translation,

among others. As in the case of English, code-switching has also become a habit
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among the Malay learners of Arabic and English, particularly when they speak Malay
as the language itself borrowed many terms from Arabic and English, such as solat
(prayer), mustahil (impossible), haiwan (animal), sains (science), system (system),
biskut (biscuit) and many other terms that could also be borrowed from other
languages.

The present study involves the Malay learners of Arabic and English. Therefore, with
their linguistic backgrounds of more than 10 years, it would be interesting to see the
common types of errors they tend to make in the human translation and post-editing

and see whether they can be as productive as professional native speakers.

2.3 Conclusions

This chapter covers the literature review of the existing research that is related to the
present study. The first part of the chapter focuses on the translation directionality and
emphasises the emergence of L2 and L3 translation practices and its significance in
both translation studies and industry. It also highlights the difference between
translation into one’s mother tongue and translation into or between foreign languages,
which led to the hypotheses of the present study and raised a list of questions that need
to be investigated.

The second part of the chapter provides the literature review of the post-editing
practices that particularly involve the productivity and quality of the human
translations and post-edited outputs from TMs and MTs and consequently, raises
several research questions, such as RQ1, 2, 4, 5 and 6. The literature review also
highlights the findings of the existing studies, using different approaches such as
experimenting with different language pairs, MTs and TMs and measuring PE speed

at the segment level. Since the present study also adopts a different research
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methodology that will be discussed in Chapter 3, it has led to several additional
research questions, such as RQ2, 3 and 7.

The second part of the chapter also describes the state of post-editing practices in the
Arab world and the teaching of Arabic and English in Brunei and highlights the
existing studies that involve the types of Arabic-English MT errors and error
typologies used in the studies. These types of errors are later discussed in Chapter 4
and 5 to identify the common types of MT errors for the Arabic-English language pair
and the errors that the Malay trainee translators left unchanged or unnoticed after PE.
Other than RQ2, these findings will hopefully answer RQ8, which particularly
addresses the design of PE training and guidelines for L2 and L3 post-editors,
particularly the Malay learners of Arabic and English, based on the findings of the

present study.
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Chapter 3: Methodology

In this chapter, [ will describe the methodology adopted in this study and the processes

involved in the research project.

3.1 Research design

3.1.1 Sample

3.1.1.1 Criteria for selecting translators

In view of this study’s focus on L2 and L3 translation, it required participants who are
competent to do so. To participate in this research, the participants must at least have
a good command of both English and Arabic and be able to translate into a foreign
language. This means that they must have the necessary knowledge of English and
Arabic, and are able to at least understand and write well in the two target languages.
To find the suitable participants, I approached a lecturer at Sultan Sharif Ali Islamic
University in Brunei, inquiring on the list of final year students who majored in Arabic
language and have a good command of English. In addition, they must be willing to
participate throughout the whole research project.

Once the main criteria were met, the participants were required to translate a short text
into their second language in order to see their level of linguistic and translation
competence. This translation task was one of the three tasks that the participants
needed to do in the research project. At the end of the project, I gave the participants
a short questionnaire (Appendix C) designed to find out their years of learning English
and Arabic, their level of knowledge of translation, their first and second language(s)
as well as feedback from the participants regarding their experience during their

project.
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3.1.1.2 Research ethics

The present study involves human participation in the research project, which required
approval from the University of Leeds to ensure that the present study was conducted
according to the university’s values and policies. The research proposal was reviewed
by the Arts and PVAC (PVAR) Faculty Research Ethics Committee and approved in
the first year of the study. Prior to the research project, the participants attended an
introductory session, in which they were provided with the project information sheet
(Appendix A), which includes a brief explanation of the study. The researcher also
informed the participants that the participation was voluntary and they could leave the
project without giving any reason. Also, they were informed that their participation is
kept unanimous and strictly confidential. Once they agreed, they were required to sign

a consent form (Appendix B).

3.1.1.3 Translators

The research project was experimented with six Malay students who are non-native
speakers of Arabic and English. This experiment was conducted at Sultan Sharif Ali
Islamic University in Brunei. The participants were undergraduate students of the
university, studying Arabic linguistics as their major at the time of the project. Four
of them stated that they have basic background knowledge of translation methods and
strategies that they learned in one of their final year modules. They had previously
used MT engines but have no knowledge of CAT tools and post-editing.

As most students who are currently studying at the university, these trainee translators
have studied Arabic since preparatory level (Year 5) and English since pre-school or

even earlier than that as parents in Brunei nowadays are mostly well-educated and
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often speak English with their children at home. In addition to Malay and English,
Arabic schools in Brunei mostly offered modules through the medium of Arabic. At
the university level, proficiency in Arabic language is one of the requirements to study
Arabic medium degree programmes. In addition, the university’s students are required
to take English language module as part of their programmes to improve their
proficiency in English at the same time. Therefore, their proficiency in Arabic and
English is good enough to entitle them to participate in this project. In the
questionnaire, four participants stated that English is their second language whereas
the other two stated that both English and Arabic are their second languages.

Apart from translators’ background, Table 1 also shows the participants’ translation
test scores in both translation directions, which were initially assessed using
Waddington's (2001) holistic approach to translation quality assessment. The results
indicate that the translators had higher scores in the English-Arabic translation than
they did in the Arabic-English translation. This may suggest that the translators were
more competent in the English-Arabic translation. Later in the analysis, the
translators’ test scores were compared to the quality of their translations in the post-

editing tasks to see whether the quality had improved.
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Translator AR-EN EN-AR Second No. of Third No. of

translation translation language yearsof language years of

test test learning learning
1 3 5 English 15 Arabic 11
2 3 5 English 18 Arabic 11
3 4 5 English - Arabic 11
4 4 6 English 17 & 13 - -
and
Arabic
5 3 5 English 16 Arabic 12
6 4 5 English 17 - 13
and
Arabic

Table 1: Translators' background and translation competence tests' results.

3.1.2 Source text selection

In view of the participants’ different levels of competence in both Arabic and English,
it was difficult to find suitable texts for each of them. Therefore, I have prepared a
collection of technical texts: legal and journalistic, both in Arabic and English. The
sample texts had to be non-literary because translating literary texts poses more
challenges to the participants as they hardly had any specific training in translation.
Furthermore, providing training in literary translation requires more effort and time.
In the research project, the participants managed to translate 11 source texts: 6 English
and 5 Arabic texts. Generally, the texts range from 116-311 words. Initially, the
participants were required to translate short texts so that they would become familiar
with the post-editing task on a commercial CAT tool before they could deal with
longer texts. The following table is a list of the texts used in this study in the order

they were translated:



Text

10

Topic

Political system in
Brunei

Astronomy

UN peacekeeping
operations in
Egypt

Financing of the
support account
for peacekeeping
operations
Immigration
Dubai hotels
Morocco
Brunei’s
economy
Marib
Proposed
budgetary levels

for peacekeeping

operations

Genre

Political

Scientific

Journalistic

Legal

Journalistic
Journalistic
Tourist

Journalistic

Documentary

Legal

Translation

direction

EN-AR

AR-EN

AR-EN

EN-AR

EN-AR

AR-EN

AR-EN

EN-AR

AR-EN

EN-AR

Word

count

129

116

151

162

238

264

308

311

309

216

Task

Translation

from scratch

Translation

from scratch

PEMT

PEMT

PEMT

PEMT

PETM+MT

PEMT

PETM+MT

PETM+MT



38

11 Approved Legal EN-AR 297 PETM+MT
budgetary levels
for peacekeeping
operations

Table 2: A list of texts used in this study, which indicates text type, translation direction,

word count and type of task.

According to the data, the average sentence length in the Arabic texts ranges from 19-
38 words per sentence, which are longer than the average English sentence length,
ranging from 12-24 words per sentence. Al-Taani et al. (2012, p.109) state that “the
average length of an Arabic sentence is 20 to 30 words, and in some sentences, the
number of words exceeds 100”. Therefore, I have decided to use the 20-to-30-word
range as the threshold set for the average or medium sentence length in the analysis.
In contrast, the average sentence length in English is 15-20 words as suggested by
Cutts (2013, p.xi). Therefore, it would be interesting to see the dynamics of the
dissimilarity in the sentence length between both languages could affect the PE speed

and translation quality.

3.1.3 Machine Translation engines

In this project, I have opted two state-of-the-art statistical machine translation (SMT)
engines: Google Translate and Microsoft’s Bing Translator. The machine translation
(MT) was integrated into MemoQ 2014 through plug-ins. The MT outputs were
generated during the project. Hence, the analysis of the MT outputs is only limited to
the data generated within the project’s timeframe. The data is also limited to the

Arabic-English language pair as it is one of the foci of the study.
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3.1.4 Computer-assisted translation tool

3.1.4.1 MemoQ 2014

For the purpose of the study, MemoQ 2014 was adopted because it offers many
features that are needed to gather and analyse the data of the project. The software
offers a track changes feature, which is used for identifying the changes made during
the translation process and the source of the post-edited outputs. This allows to
measure the number of errors corrected and newly introduced in the PE tasks.

For post-editing tasks, MemoQ 2014 offers two useful features: Edit Distance and
Editing Time features, which allow the researcher to measure the effort made and
record time spent in post-editing.

Another useful feature in MemoQ is linguistic quality assurance (LQA). It allows
users, especially reviewers and researchers, to annotate errors and generate an
automated TQA report by using existing TQA models or creating a new one from
scratch. Most CAT tools, including MemoQ), consist of the main subsystems, such as
Translation Memory, terminology database (termbase) and MT integration. Overall,

MemoQ is a useful and user-friendly tool for various processes.

3.1.4.2 Translation Memories

For this study, I have compiled a collection of the United Nations English-Arabic
parallel texts, which consist of resolutions and annual reports. These documents were
collected from the MultiUN parallel corpus, which was developed by EuroMatrixPlus.
The current version of the corpus is extracted “from the United Nations official
documents from the (Official Document System) ODS of the United Nations where
most of the documents are encoded in Microsoft Word DOC format. The bulk of the

data obtained is from the years 2000 up to 2009” (Eisele and Chen, 2010, p.2869). The



40

documents are downloadable for free on the EuroMatrixPlus website’. In addition to
these documents, I have used translation work done by the University of Leeds’ MA
students in their specialised translation classes.

All parallel texts were stored in translation memories, which the participants used as
reference in the post-editing TM+MT task. The TM outputs had been deliberately
modified to include errors to increase the difficulty level of the task and to see how
critical the translators are in performing their task. Within limited amount of time, we
only managed to use four source texts for this task in Brunei: two Arabic and two
English source texts as shown in Table 2. Therefore, I have run analysis on the source
texts and existing translation memories using MemoQ to generate statistics report for

fuzzy matches and repetitions. The statistics are as follows:

Type AR-EN EN-AR
Number of Number of Number of Number of
segments words segments words

Repetition 0 0 2 5
101% 0 0 6 14
100% 9 96 6 40
95-99% 1 5 2 33
85-94% 2 57 0 0
75-84% 1 32 3 102
50-74% 8 161 5 193
No match 12 266 4 126
Total 33 617 28 513

Table 3: Statistics for fuzzy match analysis on the 4 edited source texts and existing TMs.

? http://www.euromatrixplus.net/multi-un/
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3.2 Project stages

As previously mentioned, this study was conducted at Sultan Sharif Ali Islamic

University in Brunei over a 6-week period from February to April 2015.

3.2.1 Pre-task stage

At the beginning of the project, the participants were provided with basic knowledge
of translation methods and strategies. In addition, they were given an introduction on
how to use MemoQ 2014 as this is the CAT tool they were required to use in the
experiment. Handouts were provided so that they could follow along while I was
demonstrating and then they could practice afterwards. The introduction consists of
basic instructions on how to utilise the tool such as creating a project, terminology
database, translation memory and post-editing.

For this study, the translators were required to complete three different tasks:
translation from scratch (TFS), post-editing machine translation (PEMT) and post-
editing modified translation memory and raw machine translation outputs
(PETM+MT). In the first task, the translators were required to translate a short text in
both Arabic and English (as shown in Table 2) with resources of their choice. This
task was designed to evaluate their language and translation proficiency, which were
later compared with their performance in the other two tasks. The reason for choosing
the particular texts is their familiarity with Islam and the political system in Brunei.

Therefore, it was assumed that it is easier for them to translate such texts.
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3.2.2 Post-editing stage

In the post-editing stage, the translators were required to complete the remaining two
tasks repetitively as post-editing is one of the main focuses of this study. Task
repetition can result in some improvements in linguistic competence, such as fluency
and accuracy (see examples in Bygate, 2009; Lynch and Maclean, 2000). The
translators had an hour to complete each task and the duration of each task was also
recorded individually. In the second task, the translators were required to translate by
post-editing MT outputs in MemoQ. In the study conducted in Brunei, the translators
managed to translate 3 English and 2 Arabic texts (as shown in Table 2).

In the final task, the translators were required to translate by post-editing TM outputs.
Even so, they were allowed to refer or choose to post-edit MT outputs only when they
could not find any usable suggestion. The source texts for this task were edited because
the translations of these texts were compiled in the translation memory used for this
task. Therefore, having the same source texts as the ones restored in the TM, would
make the task very easy and redundant. As mentioned previously, the TM outputs had
also been deliberately modified to include errors to increase the difficulty level of the
task and to see how critical the translators are in performing their task. In the study
conducted in Brunei, the translators managed to translate 2 English and 2 Arabic texts

as shown in Table 2.

3.2.2.1 Instructions and guidelines for post-editing

For the purpose of this study, the participants were not specifically required to perform
light or full post-editing but instead they were required to do as many edits as they
considered necessary. The purpose of this instruction was to investigate to which PE

type the non-native trainee translators were inclined and how critical they are in
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carrying out the tasks. The present study adopted TAUS post-editing guideline (2010)

for the PE tasks, which could be used for achieving good enough and publishable

quality.

To achieve a good enough quality, the post-editor needs to:

“Aim for semantically correct translation.

Ensure that no information has been accidentally added or omitted.

Edit any offensive, inappropriate or culturally unacceptable content.
Use as much of the raw MT output as possible.

Basic rules regarding spelling apply.

No need to implement corrections that are of a stylistic nature only.

No need to restructure sentences solely to improve the natural flow of the text”.

To achieve a publishable quality, the post-editor needs to:

“Aim for grammatically, syntactically and semantically correct translation.
Ensure that key terminology is correctly translated and that untranslated terms
belong to the client’s list of “Do Not Translate” terms.

Ensure that no information has been accidentally added or omitted.

Edit any offensive, inappropriate or culturally unacceptable content.

Use as much of the raw MT output as possible.

Basic rules regarding spelling, punctuation and hyphenation apply.

Ensure that formatting is correct”.

Prior to the post-editing tasks, the participants were advised to enable the MT plug-

ins and time tracking feature in the settings. They were also advised to use the provided

TMs accordingly. The outputs of MT and TM are automatically generated and can be

seen on the translation results pane, which is usually located in the upper-right corner
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of the MemoQ translation window. Figure 1 displays the suggestions retrieved from
the MT and TM outputs. Each source is colour-coded and can be customised in the
settings. In the figure, the maroon tab represents the output from the TMs, the orange
tab represents the output from the MTs and the yellow one represents the terms

retrieved from the glossary.

I & Translation results

ansaill uylo auao 7 JIEB The ancient city of Ma'Tb -
aosadll wylo duan H’ Ancient City of Ma'rib
aouaill wylo a0 JERM Old Marib City
o B EEMa'rb
=4 5 [0
aosadll wylo auso MM The ancient city of Marib
aosadll wylo Auan The ancient city of Marib
wlo Ma'rib
wlo Marib

Figure 1: Translation results pane in MemoQ

The minimum threshold of the TM coverage for this study is 70%. Therefore, the pane
will only show suggested translations that reach the minimal matching threshold. Any
matches with a similarity score lower than 70% will not be shown but in this instance,
MemoQ will automatically attempt to retrieve any possible match using its automated
concordance or longest substring concordance (LSC) hits. If the translators cannot find
any usable suggestions from the concordance, they were allowed to choose and post-

edit any outputs from MT.
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3.2.3 The annotation stage

In the annotation phase, I have adopted MeLLANGE error typology to classify and
quantify the number of errors and find out the error regularities that the participants
made. At the beginning of this stage, | have manually annotated and quantified the
errors using MeLLANGE error typology. As previously mentioned, the error
annotation using this method is very time-consuming. Therefore, I resorted to
MemoQ’s LQA feature to boost the annotation process.

According to MeLLANGE (2007), “The error typology is not meant to contribute to
any evaluative process, the focus being on describing and studying specific translation
phenomena rather than giving any quality judgment”. However, the purpose of using
the MeLLANGE error typology is to provide a comprehensive error analysis that
quantifies the number of each type of errors which can help us understand the cause
of these errors, especially in the post-editing tasks. Thus, we can also identify which
text, segment, translation direction or even translator contributes the most errors. The
MeLLANGE error typology distinguishes between content- and language-related
errors. Each of these categories is divided into subcategories such as distortion, syntax,

terminology and lexis as shown in Table 4.

Content transfer Language

Omission Syntax

Addition Wrong preposition
Distortion Inflection and agreement:

o Tense/aspect
e Gender

e Number
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SL intrusion: Terminology and lexis:

e Untranslated translatable e Incorrect

e Too literal Term translated by non-term
e Units of weight/measurement, dates o Inconsistent with glossary

and numbers Inconsistent within TT

¢ Inappropriate collocation
Hygiene:
e Spelling
e Incorrect case (upper/lower)
e Punctuation
Style:
o Awkward

e Tautology

Table 4: MeLLANGE error typology

The disadvantage of using this approach is that error classification is very time-
consuming and sometimes can be tedious and complicated because categorising the

errors is an annotator’s subjective judgment.

3.2.4 Variables

According to TAUS (2010b), “the overall aim of any translation automation solution
is to accelerate throughput at consistent quality levels”. Therefore, the present study
aims to measure both PE speed and quality of the translations produced in the research

project.
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3.2.4.1 PE speed

To calculate the PE speed, the total number of word is divided by the total time spent
on the task. Since the present study also investigates the PE speed at segment level,
the total number of word of both ST and TT sentence is divided by total time spent on
translating or post-editing the sentence. Therefore, the study mostly uses words per
minutes (WPM) to indicate the PE speed and words per day (WPD) to validate
Hypothesis 2. To validate the hypotheses of this study, the average PE speed of each

task was compared to observe the differences in speed.

e  Word count

To ensure the consistency of the word count, the present study only uses one
software program, MemoQ 2014, since it also offers a feature for project analysis
report. The report typically offers word count of both source and target texts, fuzzy
matches, number of segments, which translators uses to create quotes for their

translation services.

e Time

The total time spent on the tasks were recorded by means of a built-in feature
which the translators were required to activate before commencing the post-editing
tasks. However, this feature could be unreliable if the same segment is post-edited
and saved more than once. Therefore, to ensure the accuracy of the time spent on
each segment, the translators were advised to only confirm the target segment

when they are confident that the segment does not need further changes.
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3.2.4.2 Quality

As previously mentioned, an error analysis approach was adopted to determine the
quality of the translations. To observe the differences in quality, the present study
compared the quality of the translations of each task. The present study adopted the
MeLLANGE error typology for the error analysis approach, which could also help the
researcher identify the types of the errors the non-native trainee translators made.

In addition, I adopted MemoQ’s LQA feature to generate an error analysis report
automatically based on the MeLLANGE error typology. Each error is penalised based
on the level of severity. Major errors are penalized with 5 points whereas minor errors
with 1 point. The reason for including the level of severity in the analysis is because
the number of errors can be overwhelming. Two translations, for example, may have
similar amount of errors but the quality may vary because one may have fewer major
errors than the other.

MemoQ’s LQA feature automatically calculates the normalised score of the
translations. The pass mark threshold normally depends on the clients’ requirements.
For this study, I have adopted the 0.90 or 90% pass mark threshold according to the
European Commission’s standard quality threshold as reported by Paspartu (2016).
Since the participants are translation trainees, I have also used the threshold Temiz6z

(2013) used in assessing translation quality, which is 0.85 or 85%.

3.3 Conclusions

This chapter provides the methodology adopted in this study, describing the research
design and the processes involved in the research project. The first part of the chapter
aims to shed some light on the research design, which involves the Malay trainee

translators as the subjects of the study, the research ethics which was approved by the
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University of Leeds’ Arts and PVAC (PVAR) Faculty Research Ethics Committee,
the 11 source texts used in the research project, Google Translate and Bing Translator
as the SMT engines used to generate the raw MT output for the project, and MemoQ
2014 as the computer-assisted tool to gather and analyse the data of the project. The
translation memories (TMs) for this research project had been deliberately modified
to include errors to increase the difficulty level of the task and to see how critical the
translators are in performing their tasks.

The second part of the chapter describes the project stages. The pre-task stage involves
the introduction of the translation methods and strategies and the basic knowledge of
using MemoQ 2014 and post-editing. As mentioned previously, the research project
involves three different tasks and one of them is translation-from-scratch (TFS) tasks
given to the participants to evaluate their language and translation proficiency. Hence,
the findings will be discussed in Chapter 4, in which they will also be compared with
the results from the analysis of the post-editing tasks.

In the post-editing stage, the Malay trainee translators were required to do two types
of post-editing tasks: post-editing MT output (PEMT) and post-editing output from
the TMs and MTs (PETM+MT). Also, in the PETM+MT tasks, the trainee translators
were advised to prioritise the output from the TMs. If they cannot use any suggested
translations retrieved from the TMs, they could choose and post-edit any M T output.

The last stage of the project is the error annotation, which adopts MeLLANGE error
typology to identify the types of errors commonly found in the three different tasks.
These findings will eventually answer RQ2, 3 and 8. In addition to the error annotation
method, variables, such as PE speed and quality, are measured. The PE speed is
measured by words per minute (WPM) to answer RQ1, 4, 5, 6 and 7, and by words

per day (WPD) to validate Hypothesis 2, which assume that non-native speakers can
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be as productive as native speakers in post-editing. The quality of the translations in
the three different tasks will also be measured using MemoQ’s LQA feature to
generate error analysis report. Each error is penalised based on the level of severity: 5
points for major errors and 1 point for minor errors. To measure the translation quality,
the present study also uses the 0.90 or 90% pass mark threshold according to the
European Commission’s standard quality as reported by Paspartu (2016), and the 0.85
or 85% threshold that Temiz6z (2013) used in assessing the quality of the translations

done by trainee translators.
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Chapter 4: Results

This chapter presents the results of the analysis of the data gathered from the research
project conducted with the non-native trainee translators. This chapter begins with the
discussion on productivity, which covers the non-native trainee translators’ speed and
the number of edits involved in each task. The second part of the chapter discusses the
quality of the non-native trainee translators’ translations in all three tasks, the error
classification, the number of corrected and newly introduced errors as well as the

source of the errors.

4.1 Productivity

This section discusses the non-native trainee translators’ processing speed and the
number of edits involved in the PE process, and then the results of each task are
compared to one another in order to see any differences in speed and edit distance.
Also, the section aims to see if there is any correlation between speed and the number
of edits. The hypotheses for this section are as follows:

1. Productivity increases with more resources in one translation environment.

2. The non-native speakers can be as productive as native speakers in post-

editing.
3. The slower translators edit more content than the fast translators.
4. Longer sentences tend to cause more errors, which slow down the PE speed.

5. Higher fuzzy match values increase the PE speed.
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4.1.1 Processing speed

4.1.1.1 Speed in three different tasks

In this section, the processing speed for each task was compared to see whether the
translation technologies can help increase the non-native trainee translators’ speed
through post-editing. As previously mentioned, the processing speed for each task was
measured by words per minute (WPM). The results in Table 5 show the differences in

speed in all three tasks in each translation direction.

Translator AREN ENAR
TFS PEMT PETM+MT | TFS PEMT PETM+MT

1 1.32 22 19 0.81 19 32

2 1.28 17 16 0.91 17 18

3 1.2 14 11 0.98 5 7

4 1.25 9 13 0.86 11 12

5 1.29 11 11 0.85 16 16

6 1.3 13 15 0.87 12 27
Arithmetic 1.27 14 14 0.88 13 19

mean

Table 5: Comparisons between the average processing speed for each task, in words
per minute (WPM).

As we can notice from the results, the non-native trainee translators have equal average
processing speed in the TFS tasks. The reason for this was the translators did not
manage to finish their translations on time. Therefore, they were required to complete
the translations at home and submit them in the next session. Unfortunately, there was

no record of the number of words they managed to translate. Therefore, I had decided
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to measure their performance in that task based on the number of words in their

translations and the duration of each task.

No.of words in the translation

120 minutes = average TFS speed

As we can see in Table 5, all translators have shown productivity gains in the post-
editing tasks. In the Arabic-English translation, the average processing speed for the
PEMT and PETM+MT tasks was 11 times faster than that of the TFS task. Similarly,
in the English-Arabic translation, there is also an increase in speed in both PE tasks,
indicating that the translators were about 14-15 times faster in the PEMT tasks and
approximately 21-22 times faster in the PETM+MT tasks. The considerable increase
in the average processing speed shows that both machine translations and translation
memories could help improve the non-native trainee translators’ speed through post-
editing. These results support Zampieri's and Vela's (2014) findings in a similar study
which compares the average processing speed in three different tasks, indicating that
the average processing speed in both post-editing tasks increased by 28.87% and
52.82% respectively.

When compared to the PEMT tasks, however, the average PE speed for the
PETM+MT only increased in the English-Arabic translation by 46.2%. A possible
explanation for this is the quality of the English-Arabic MT outputs for the UN
documents was good enough and did not require many changes. Furthermore, the
modified translation memories were also of good quality. This can be seen in the
number of remaining and corrected errors in section 4.2., in which the results indicate
that the non-native trainee translators produced and corrected fewer errors in the

English-Arabic translation in the PETM+MT tasks. Nevertheless, the overall results
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indicate that the non-native trainee translators performed faster in the post-editing

tasks when compared to their average processing speed in the TFS tasks.

4.1.1.2 Daily productivity: non-native trainee translators’ performance

As mentioned in the previous section, post-editing can increase translator’s
productivity, but the question here is whether or not non-native translators can reach
the average daily productivity for native translators, which is 5,000 words per day (De
Almeida and O’Brien, 2010, no pagination). According to KantanMT (no date), a
localisation company that provides a cloud-based statistical machine translation
platform, the company “works with many companies whose translators are post-
editing at a rate over 7,000 words per day, compared to an average of 2,000 per day
for full human translation”. Therefore, to validate the second hypothesis, the
translators need to reach the average daily productivity, which is at least 2,000 words

per day in the TFS tasks and at least 5,000 words per day in the post-editing tasks.

Translation from scratch

AR-EN EN-AR
Words per minute Words per day Words per minute Words per day
(WPM) (WPD) (WPM) (WPD)
1.27 610 0.88 422

Table 6: Processing speed in the TFS tasks.

Table 6 shows the average processing speed in the TFS tasks, which was measured
per minute (WPM) and words per day (WPD). The words per day were measured by

8 hours per day (De Almeida and O’Brien, 2010, no pagination). As we can see from
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the results, the average daily productivity in the TFS task is approximately 610 words
per day in the Arabic-English translation and 422 words per day in the English-Arabic
translation. The average number of translated words here is relatively low when
compared to the average number of words produced by native translators per day. In
this study, the translators have failed to reach the average daily productivity for full
human translation. However, it is unfair to compare non-native trainee translators to
professional native translators. With proper training and years of translation
experience, I believe that these translators can potentially be as productive as
professional native translators because overall, they have successfully reached the

average daily productivity in the PE tasks.

Translator PEMT PETM+MT
AREN ENAR AREN ENAR

WPM  WPD WPM WPD WPM WPD WPM WPD
22 10,560 19 9,120 19 9,120 32 15,360
17 8,160 17 8,160 16 7,680 18 8,640
14 6,720 5 2,400 11 5,280 7 3,360
9 4,320 11 5,280 13 6,240 12 5,760
11 5,280 16 7,680 11 5,280 16 7,680
13 6,240 12 5,760 15 7,200 27 12,960

Arithmetic 14 6,720 13 6,240 14 6,720 19 9,120

A Ui A W N -

mean

Table 7: Processing speed in the post-editing tasks in each translation direction.

As can be seen in Table 7, the non-native trainee translators collectively managed to
reach the average daily productivity in the PE tasks, with an average of 6,240-6,720
words per day in the PEMT tasks and approximately 6,720-9,120 words per day in the

PETM+MT tasks. However, individually, Translator 3 did not manage to reach the
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average daily productivity in the English-Arabic translation in both PE tasks,
indicating that the translation direction affected her PE speed. A possible explanation
for this is that she might have struggled with typing in Arabic as standard keyboard
layout does not display Arabic letters. Hence, it slows down her PE speed. Her reading
speed may also have affected her PE speed. Unfortunately, the present study does not
provide such data as it is beyond its scope.

Similarly, Translator 4 could not reach the average daily productivity in the Arabic-
English translation in the PEMT tasks but she managed to improve her PE speed in
the PETM+MT tasks. Nevertheless, the increase in speed suggests that the translation
technologies could help improve the non-native trainee translators’ speed and the non-
native trainee translators (Malay speakers in this case) can be as productive as the
native translators.

Overall, the productivity gain may not always reflect the quality of the non-native
trainee translators’ work at this stage but given that they had little knowledge of
translation and using the technology, their progress is promising as Vasconcellos
(1986, p.145) states that post-editors may take a while to develop their skills to their

maximum potential.

4.1.1.3 Speed at segment level

This section attempts to investigate whether sentence length and fuzzy matches affect
the translators’ performance in terms of speed. Logically, the shorter the sentence is,
the easier and faster it is to translate, and the same applies to the sentence with higher
percentage fuzzy match. However, Tatsumi (2009, p.7) conducted a similar test study
on the effect of sentence length on the PE speed, and the results show that “very short

or very long sentences seem to slow down the PE process”. In her thesis, Tatsumi
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(2010, p.146) also studied the effect of 75-99% matches on the PE speed and the
results suggest that “the average PE speed for MT output is at least faster than the
average editing speed for 75-79% matches”. Guerberof (2012) also had a similar test
study on fuzzy matches, but she only focused on the 85-94% matches. The results of
her study show that the average processing time for MT matches is the fastest,
followed by the fuzzy matches (85-94%), and lastly, the no match segments. However,
in this study, I included all fuzzy matches as well as the no match segments, which
retrieve outputs from the automated concordance search and MT engines.

In contrast to Tatsumi's (2010, 2009) studies, the present study measures the average
PE speed by both source and target sentence length because post-editing requires the
post-editors to focus on both source text and target outputs. The results in Table 8
shows the average PE speed in the PEMT tasks by sentence length. The blue
background represents the fastest speed, the red background represents the slowest,
and the yellow background represents the value between the highest and lowest speed.
The results indicate that the non-native trainee translators performed the fastest when
translating long sentences, with an average of 18 words per minute in both translation
directions. Not only does this contradict Hypothesis 4 but also the findings of the
previous studies (Koponen, 2016; Tatsumi, 2009, 2010; Tatsumi and Roturier, 2010)
because the analysis of the present research data also revealed similar results when

measuring the average PE speed by the source sentence length.
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Sentence length PE Speed (word per minute)
Source text Target text
AREN ENAR AREN ENAR
Short
Medium
Long

Table 8: Average PE speed in the PEMT tasks by sentence length.

Table 9 indicates mixed results of the non-native trainee translators’ average PE speed
in the PETM+MT tasks. Nevertheless, the overall results suggest that the translators
are more likely to perform the fastest when translating long sentences. Short sentences,
however, are more likely to slow down their PE speed, which is also evident in the

PEMT tasks.

Sentence length PE Speed (word per minute)

Source text Target text

AREN ENAR | AREN | ENAR

Short
Medium

Long
Table 9: Average PE speed in the PETM+MT tasks by sentence length.

The results in Table 10 indicate that the average PE speed for the context matches
(100-101%) is the slowest with an average of 11 and 6 words per minute respectively.
In fact, it is even slower than the no match segments. The results also show that the
PE speed increases when translating higher percentage fuzzy matches. Even so, the
results also indicate that the translator performed faster when translating the no match
segments, with an average of 14 words per minute, than they did when translating the

50-74% matches, with an average of 12 words per minute.
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The results also suggest that the average PE speed for no matches is closer to the
average PE speed for the 75-84% matches. This may suggest that the PE speed for the
no match segments, in general, is not considerably lower than or the 75-84% matches.
In contrast to Guerberof's (2012) findings, the present study revealed that the average

PE speed for the MT matches is slower than the 85-94% TM matches.

Text Fuzzy match (Word Per Minute)

101% 100% 95- 85- 75- 50- No

99% 94% 84% 74% match

7 - 16 4 20 19 23 11

9 7 6 - 29 - 9 12

10 7 11 - - 8 6 18

11 5 12 76 - 17 8 14

Arithmetic 6 11 40 25 15 12 14
mean

Table 10: Average PE speed in the PETM-+MT tasks by fuzzy match.

4.1.2 Edit distance

Previously, I have investigated and validated the first two hypotheses. Now, I am
focusing on the next hypothesis: slower translators edit more than the fast translators.
It is worth noting that other possible factors can slow down the translation process.
However, the focus here is to see if there is any correlation between speed and edit

distance.
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Translator AREN ENAR
Speed Edit distance Speed Edit distance
(o) (%)
1 22 94.29 19 86.3
2 17 91.94 17 99.47
3 14 89.64 5 85.29
4 9 91.05 11 83.57
5 11 88.77 16 91.16
6 13 93.99 12 87.86
Arithmetic 14 91.61 13 88.94
mean

Table 11: PE speed and edit distance in the PEMT tasks.

As previously mentioned, this study uses MemoQ’s editing time and fuzzy edit
distance features to approximate the PE speed and the number of edits involved in the
translation process. To determine whether the translators are fast or slow, I have set
the thresholds by measuring the mean of the PE speed and edit distance. The results
in Table 11 indicate that Translator 3, 4, and 6 are the slower translators in the PEMT
tasks in both translation directions whereas Translator 5 only slowed down in the
Arabic-English translation. The overall results indicate that the slower translators in
the PEMT tasks are more likely to make more edits than the fast translators, except in
two instances where Translator 6, who is a slow translator in the Arabic-English
translation, made fewer edits whereas Translator 1, who is a fast translator in the

English-Arabic translation, made more edits.



61

Translator AREN ENAR
Speed Edit distance Speed Edit distance
(o) (%)
1 19 94.67 32 90
2 16 94.59 18 94.14
3 11 86.7 7 84.01
4 13 86.34 12 88.71
5 11 86.55 16 83.82
6 15 92.02 27 94.22
Arithmetic 14 90.15 19 89.15
mean

Table 12: PE speed and edit distance in the PETM+MT tasks.

In the PETM+MT tasks, Table 12 also revealed similar results, indicating that the
slower translators are more likely to make more edits than the fast translators, except
in one instance where Translator 2, who is a slow translator, made fewer edits in the
English-Arabic translation. A possible explanation for this is that both MT and TM

outputs are of good quality and do not require major changes.

4.1.3 Conclusions on productivity

I have tested my hypotheses regarding productivity and found out that the trainee
translators managed to complete their PE tasks although they failed to finish their TFS
tasks on time. Therefore, they had to finish the tasks at home. To validate Hypothesis
1 and answer RQ 1, their processing speed in all three tasks was compared. When

compared to their processing speed in the TFS, the results showed that they could
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complete both PEMT and PETM+MT tasks approximately 11 times faster in the
Arabic-English translation whereas in the English-Arabic translation, they were
approximately 14-15 times faster in the PEMT tasks and 21-22 times faster in the
PETM-+MT tasks. When compared to the PEMT tasks, the average PE speed in the
PETM+MT only increased in the English-Arabic translation by 46.2%. Nevertheless,
the overall results answered RQ1 and validated Hypothesis 1, suggesting that both MT
and TM outputs helped improve their speed

Despite not being able to reach the average daily productivity for full human
translation (at least 2,000 words per day), the non-native trainee translators managed
to reach the average daily productivity for post-editing, which is at least 5,000 words
per day (De Almeida and O’Brien, 2010, no pagination), except Translator 3 in the
English-Arabic translation and Translator 4 in the Arabic-English translation.
Nevertheless, the overall results validated Hypothesis 2, showing that the non-native
trainee translators can be as productive as professional translators, especially given
that they had very little knowledge of translation and no experience in post-editing
and showed progress within a limited time frame.

I also looked further into the variation in the PE speed based on both source and target
sentence length to answer RQ5 and validate Hypothesis 4. The findings of the analysis
could not validate Hypothesis 4 but the overall results indicate that the non-native
trainee translators are more likely to perform the fastest when translating long
sentences in both translation directions, in contrast to the findings of the previous
studies (Koponen, 2016; Tatsumi, 2009, 2010; Tatsumi and Roturier, 2010), which
revealed that very long sentences slowed down their post-editors’ speed. Regardless,

the results of the present study also support the findings of the previous studies,
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suggesting that short sentences slow down the PE speed. The variation of speed at the
segment level suggests that sentence length could affect the PE speed (RQS5).

It was also hypothesised that the higher the fuzzy match value, the faster it takes to
translate the segment. However, Hypothesis 5 could not be validated because the
translators performed faster when post-editing ‘No Match’ outputs than they did when
post-editing the outputs of 50-74%, 100% and 101% match values. This may suggest
that they did not blindly accept the TM outputs and are aware of some errors seeded
in the TMs. The results also revealed that post-editing MT matches is slower than post-
editing the 85-94% matches in contrast to Guerberof's (2012) findings. Nevertheless,
the findings answered RQ6, suggesting that the fuzzy match value could affect the PE
speed.

The study also demonstrated positive results when testing Hypothesis 3 whether the
slow translators made more edit than the fast translators. However, there was no
indication that the translation technologies influenced the number of edits because the

analysis showed mixed results.

4.2 Error analysis and quality assessment

In this section, I will investigate the validity of the remaining hypothesis regarding
quality:
1. The quality increases with more resources in one translation environment.
2. The slower translators produce better translations than the faster ones.
3. Longer sentences tend to cause many errors, which slow down the PE speed.
4. Higher fuzzy match values increase the translation quality.
In this section, the errors are analysed and classified based on MeLLANGE error

typology. As the number of errors increases, the quality decreases. However, the total



64

number of errors may be overwhelming because two translations, for example, may
have a similar amount of errors but one translation may have more major errors while
the other may have a higher number of minor errors. Therefore, it is important to
consider the severity levels of the errors (major and minor errors) in the analysis. The
foci of the error analysis are as follows:

e to examine the types of errors commonly found before and after PE by
measuring the number of errors the non-native trainee translators managed to
correct;

e to investigate the source of the errors such as source references (MT and TM),
linguistic interference or source text features;

e to study the quality of the translations based on the sentence length and fuzzy

match.

4.2.1 Quality evaluation

4.2.1.1 Quality in three different tasks

As previously mentioned, this study focuses on translation between second and third
languages: English to Arabic or vice versa. The translators participated in this study
are Malay native speakers and were required to work with both translation directions
(EN-AR and AR-EN) in each task. It is interesting to see whether the directionality
may affect the quality of the translations produced by the non-native trainee
translators.

The results in Table 13 show the normalised score of the translations, which was
automatically calculated by MemoQ’s linguistic quality assurance feature. The pass
mark threshold is 0.90 or 90% according to the European Commission’s standard

quality threshold as reported by Paspartu (2016), which is indicated in blue font.
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According to Temizoz (2013), the minimum acceptable level of quality is 0.85 or 85%,
which is indicated in yellow font whereas the translations that failed to score above
the quality threshold are indicated in red font.

Based on the results in Table 13, the translators did not pass the quality threshold set
by both European Commission and Temizdz (2013) in both TFS and PEMT tasks.
However, in the PETM+MT tasks, only 2 out of 6 translators passed the quality
threshold set by the European Commission in the Arabic-English translation whereas
3 out of 6 translators passed in the English-Arabic translation. Based on the quality
threshold set by Temizdz, 5 out of 6 translators passed the threshold in the Arabic-
English translation whereas, in the English-Arabic translation, all of them reached the
acceptable level of quality. The positive results in the PETM+MT tasks indicate that
the integration of both TM and MT helped improve the quality of the translations and

perhaps, could help meet the standard quality set by the clients.

Translator AREN ENAR
TFS PEMT PETM+MT | TFS PEMT PETM+MT

1 0.43 0.73 0.37 0.78
2 0.54 0.71 0.77 0.75 0.91
3 0.42 0.77 0.91 0.65 0.8 0.91
4 0.53 0.73 0.94 0.77 0.84 0.91
5 0.46 0.72 0.81 0.6 0.74
6 0.54 0.74 0.41 0.69

AVG. 0.49 0.73 0.88 0.6 0.77 0.89

TOTAL (49%) (79.6%) (28.3%)  (48.3%)

Table 13: The normalised score of the translations in three different tasks.

Even though the translators did not pass the quality threshold in the TFS and PEMT

tasks, the overall quality of the translations in the PEMT tasks increased by 49% in
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the Arabic-English translation and 28.3% in the English-Arabic translation when
compared to their translation score in the TFS tasks. This increase supports the
findings of the previous studies (Daems et al., 2013; Garcia, 2011), suggesting that the
quality of the translations increased through PEMT when compared to full human
translation. In fact, the present study’s results also support Garcia's (2011, p.229)
findings, suggesting “post-editing seems to help when translating into the second
language”.

In the PETM+MT tasks, the overall quality also increased by 79.6% in the Arabic-
English translation and 48.3% in the English-Arabic translation. This increase
suggests that both machine translation and translation memories helped the non-native
trainee translators to greatly improve their translation quality in both translation
directions. When compared to the PEMT tasks, the overall quality of the translations
in the PETM+MT tasks also increased by 20.5% in the Arabic-English translation and
15.6% in the English-Arabic translation. This increase suggests that the integration of
both TM and MT helped the non-native trainee translators to optimise the quality of
their translations in both translation directions even though the TMs were seeded with
errors. These results contradict Bowker's (2005) findings, suggesting that the quality
of the translations using the modified TMs is lower than that of using the unmodified

TMs and full human translation.

4.2.1.2 Comparisons between speed and quality

Previously in section 4.1, I have investigated the non-native trainee translators’
average PE speed. In this section, I attempt to compare their speed to the quality of
their translations to validate Hypothesis 3, which supposes that the slower translators

produce better translations. The results in Table 14 represents the comparisons
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between speed and quality in the three tasks. Similar to the previous section, I have
set the threshold here by measuring the means of the PE speed and quality. The
translations with slower processing speed are shaded in red background and the
translations that of better quality are shaded in blue.
As can be seen in Table 14, there were 32 occurrences when the translators completed
their tasks at a lower speed and 22 occurrences when the translators completed their
tasks at a higher speed. There was no strong indication whether the slower translators
produced better translations. However, there were 18 out of 32 occurrences (56.25%)
when the translators produced better translations at a slower speed, suggesting that
slower translators are more likely to produce better translations than the fast ones.
Also, the analysis could not validate whether the fast translators produce better
translations than the slower ones due to equally mixed results.
However, it is evident in the results that the speed and quality differ among the
translators, who can be categorised into three groups:

1. The fast translators who tend to produce better translation: Translator 1 and 2.

2. The slower translators who tend to produce better translation: Translator 3 and

4.
3. The slower translators who tend to produce poorer translation: Translator 5
and 6.

From here, we can see that the speed and quality greatly depend on the individual and
resources used for the translation project. Nevertheless, the data analysis showed a
considerable increase in the PE tasks when compared to the TFS tasks (as shown in
section 4.1), suggesting that both MT and TM output used in this project helped the

non-native trainee translators improve both their PE speed and translation quality.
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Translator PEMT PETM+MT
AREN ENAR AREN ENAR
Text 3 Text 6 Text 4 Text 5 Text 8 Text 7 Text 9 Text 10 Text 11
SPD Qlty. SPD Qlty. | SPD Qlty. SPD QIlty. SPD QIlty. | SPD Qlty. SPD Qlty.| SPD Qlty. SPD Qlty.
1 26 - 17 0.75 0.76 19 29 21 17 0.78 22 0.88 41 0.88

2 19 069 | 19 16 . 0.8 17 14 20

3 16

B B

; |

5 . . 15 . 22 0.8 . . 20

0.7 14 . . 13 . . . . 18 . 19

6 . . 0.7 14

Arithmetic 15

mean

Table 14: Comparisons between speed and quality in the post-editing tasks.
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4.2.2 Error analysis

4.2.2.1 Error classification for the TFS tasks

Before investigating the types of errors commonly found in the PE tasks, it is crucial
to identify the types of errors commonly found in the TFS tasks. The data revealed
that the non-native trainee translators produced both content- and language-related
errors. Lexical errors were the most problematic in the Arabic-English translation,
which account for 18.4% of the total errors, followed by number, distortion in
meaning, too literal, awkward style and syntactic errors. In the English-Arabic
translation, there were only four errors commonly found. Syntactic errors were the
most problematic in the English-Arabic translation, which account for 37.1% of the
total errors, followed by gender, lexical errors and awkward style. Unlike in the
Arabic-English translation, the top common errors in the English-Arabic translation
are all language-related, suggesting that the translators’ translations are

comprehensible and they are more competent when translating from English (L2) into

Arabic (L3).
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Table 15: The types of error commonly found in the TFS tasks.
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4.2.2.2 Error classification for the PEMT tasks

Even though the analysis shows more positive overall results, it is also crucial to

investigate the number of errors based on the type of errors and the severity level of

errors in the PEMT tasks. The findings could give the researchers and developers more

insight into the types of errors that the researchers and developers should focus on in

improving the MT quality. In fact, post-editors could also benefit from listing the types

of errors commonly found in a language pair, so that they could avoid making

recurrent errors.
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Figure 2: The types of errors commonly found in the PEMT task.

The results in Figure 2 show the types of errors commonly found in each translation

direction in the PEMT task, suggesting that syntactic and lexical errors contributed the

most errors in both directions.
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e Syntactic errors

The results revealed that the highest number of errors is associated with syntactic
errors in both AREN and ENAR directions with a total of 76 (19.3%) and 138
(29.9%) errors respectively. The results indicate that the non-native trainee
translators were not paying attention to three types of syntactic errors, which can

be corrected if pointed out to them:

1. Articles

According to the data, articles account for 56.6% of the syntactic errors found
in the AR-EN direction. In the case of article-related errors, it may be difficult
for Malay speakers to notice them because articles in Malay may be different
from Arabic and English depending on the context in which they are used. The
definite “the” and “J” (al) is equivalent to “itu”, which can alternatively mean
“that” in English and “&l3” (dalik), for example, in Arabic. The indefinite
articles in Malay are frequently expressed by quantity words or classifiers,
which may or may not have direct equivalents in Arabic or English. For
example, the Malay term “sebuah”, which is a classifier for “rumah” (house).
It has no direct equivalent in Arabic and English, but it can only be
compensated with the indefinite article “a” (a house) in English or omitting
“JP from the noun “<w” (bayt) in Arabic.

2. Conjunction “5” (wa)

Another common type of syntactic errors commonly found in the non-native

trainee translators’ translations is the missing conjunction “s” (wa), which
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accounts for 46.4% of the syntactic errors found in the EN-AR direction. There

are a few possible explanations for this:

e The translators’ L1 (Malay) and L2 (English) may have influenced their
translations because Malay and English rarely use the conjunction “and”
or the Malay equivalent term “dan” to introduce sentences in written
English and Malay. In contrast, the Arabic conjunction “s” (wa) is “very
frequently used at the beginning of the sentences and paragraphs but not
the first” (Fareh, 1998).

e The translators translated the texts in isolated segments on MemoQ and
consequently, they forgot to make the final translations coherent and
cohesive.

As a suggestion, the non-native translators need to revise their final translation

as a whole, instead of revising it segment by segment. In addition, the non-

native speakers of Arabic (Malay and English speakers in this case) should
always be aware of the Arabic connectives, especially “s”, when translating
the equivalent terms into Arabic and when starting a sentence in Arabic if the
nature of their language does not begin sentences with “and”. Conversely, the
Arab learners of English should also be aware when translating into English as
findings of previous studies (Al-Khresheh, 2011; Al-Yaari et al., 2013;

Tahaineh, 2014) show that the English discourse markers are one of the most

problematic syntactic errors among Arab learners of English.

3. Word order
Another specific language-related error in the English-Arabic translations is

the word order, which accounts for 14.5% of the syntactic errors. Word order
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in Arabic differs from English and Malay. Even though word order in Arabic
is flexible, there is two prominent word order in Arabic: verb-subject-object
(VSO) and subject-verb-object (SVO), but in formal writing, the former is
preferable.

According to the data, some translators used SVO word order instead of VSO.
Even though SVO word order is permissible, but stylistically it is not
preferable and in this study, it is considered as a minor error. Furthermore,
since changing the word order may affect the grammatical rules, this may lead
to grammatical errors for non-native speakers of Arabic if not carefully dealt
with. English, however, only uses SVO, which can be more direct and easier
for Malay speakers to correct as SVO is more common in Malay even though

the nature of the word order in Malay is somewhat flexible.

4. Noun in a place of a verb and vice versa
In addition to the three top common errors, it may be worth noting that the MT

systems tend to use a noun in a place of a verb and vice versa. For example:

Source text:

Immigration to Britain has not increased unemployment.

Arabic MT output:
Al adas Y Lol 5 ) 5 agl)

(Al-hijra ’ila britaniya la takfid al-batala)

Literal back translation:

Immigration to Britain no increase unemployment.
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Several errors can be identified in the Arabic MT output above, but the focus
of the discussion here is the noun “u=xas” (takfid), which is in a place of the
verb “increased”. In this case, the noun should be replaced with its verb form
“u=sas” (tukaffid). The literal back-translation may be comprehensible in
English but in Arabic, it is grammatically incorrect. This information may be
valuable to MT developers and should be included in the guidelines for PEMT,

especially for the English-Arabic language pair.

e Incorrect term and lexis
As previously mentioned, lexical errors are one of the most common errors
found in both directions. A possible explanation for this is that the non-native
trainee translators are unfamiliar with the specialised terminology and lack
competence at the semantic level. Therefore, they accepted the terms
suggested by the MT. Another possible explanation is that the MT
mistranslated the terms as Arabic words may have different meanings,
depending on the diacritics. In most Arabic texts, diacritics are omitted, except
in religious texts, such as the Quran and Hadith, and language learning
textbooks. The omission of diacritics creates ambiguity not just for non-native

learners of Arabic but also for MT systems.

e Wrong and missing preposition

Grammatical errors such as number and wrong preposition, are both found in each
direction. A possible explanation for this is some prepositions, such as “<” (bi)
could mean “with or in” depending on the context. Occasionally, the translators

tend to provide literal translations of the texts suggested by the MT, and sometimes
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they did not notice the prepositions missing from the sentences. The reason for the
absence of the preposition here may be due to non-identification of Arabic
prepositions especially when they are attached to nouns and pronouns, or the MT’s
lack of linguistic knowledge especially when it comes to intransitive verbs. For
example:

Source text:

...in respect of the United Nations Interim Force...

MT output:
A8l anial) a5 8 (3lahs L

(fima yata‘allaqu quwwatul umam al-muttahida al-mu’aqqata)

In the MT output, there is a missing preposition “<” which usually collocates with
the verb “Bl=y”. The sentence should read as “654 G3lah Ld” (fima yata‘allaqu

biquwwa).

e Incorrect number

The number in verbs and nouns can also pose translation problems in the Arabic-
English language pair because Arabic has singular, dual and plural forms of nouns,
pronouns, verbs, and adjectives, for example: “migrant workers” would be
rendered as “0soaledl Jleall” (al-‘ummalul al-muhajiran). Both the adjective and
noun in the example are plural but in the English translation, only the noun is
plural. The difference in grammar here may pose a problem for MT.

It is also worth noting that number can constitute a problem for Malay speakers in

the PE process. Plurality in Malay is typically emphasised by reduplication, such
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as ‘“anak-anak” which means “children”, and often, quantity comes before a
singular noun. For example, “dua hari” means “two days” in English. The quantity
“dua” (two) comes before the singular form of the noun “hari”. Similar to this case,
the plural noun, “<LALY” (al-intikabat) for instance, was translated into its
singular form in English “the election” by the MT. For Malay speakers, this may
sound correct to them, or they may not have noticed the error because there is only
a singular form of its equivalence in Malay, “pilihan raya”. Therefore, L1

interference may be a possible reason for the error here.

e Gender

Gender, however, is only found in the EN-AR direction, which can be attributed
to L1 interference. Most Arabic words must indicate the gender whereas Malay is
gender-neutral. Therefore, Malay speakers tend to produce make grammatical
gender mistakes when they are not cautious. Moreover, if MT incorrectly
translates the gender, Malay speakers may not notice the errors at times. The L2
(English) may also have an influence on the L3 (Arabic) production because unlike
Arabic, English lacks grammatical gender. Hence, gender errors are commonly
found in the English-Arabic MT outputs. For example:

Source text:

The annex reflects the resources. ..

MT output:
e sall (3 all St

(wata‘kis al-marfaq al-mawarid)
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In the example, the grammatical gender in the verb “(S25” (ta‘kisu) is incorrect as
it indicates femininity. For some reason, the grammatical gender in the verb agrees
with the gender of the object “2_)s<l"” (al-mawarid), which poses distortion in
meaning as if the subject of the sentence is “2_) <! instead of “3 <l (al-marfaq).
The Arabic verb is supposed to agree with the gender of the subject “3& <!, which
is masculine. Therefore, the correct sentence should use the correct prefix “s” (ya),
which indicates masculinity. The correct sentence should read as:

35 5all 3 pall S 3”

(waya‘kis al-marfaq al-mawarid)

e Omission

In the AR-EN direction, 2 out of 9 errors are content-related: omission and too
literal, which are typically associated with MT output. Post editors, especially non-
native speakers of the target language, may occasionally not notice missing words
that MT failed to process. For example, in the legal text, the MT omitted the term
“Logistics” which is rendered as “<liwa s (IGjistiyat) in Arabic and often omitted
the term “Base”, which is equivalent to “32c\8” (ga‘ida) in this context. Some
translators, particularly in this study, have overlooked these omissions, and some
managed to correct them. Again, current available MTs can only assist the
translators to a certain extent. Therefore, they should pay attention to both source
and target text in the PE process because if they only focus more on the target text,
for instance, they would not notice any missing word or information in the source

text.
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e Too literal

Too literal translations, however, can be problematic for the non-native trainee
translators because they are less likely to notice unnaturalness in the target
language as stated by Chesterman (2004, p.38) and even the successful L2
translations may still lack naturalness (Rogers, 2005, p.271). However,
proficiency in the target language cannot be achieved in a short amount of time,
especially for the trainee translators. With proper and adequate training and years

of experience, they could be as good as the professional native translators.

e Distortion

As we can see from the results, distortion is one of the two errors commonly found
in the post-editing EN-AR MT task only. A possible explanation for this is the
English-Arabic MT output is poorer in comparison with the Arabic-English MT
output, suggesting that MT developers, such as Google and Microsoft in this case,
should pay more attention to improving the EN-AR MT because bad outputs could
hinder translators from producing acceptable translations. In this study, some
translators may have given up on editing the segments with a high number of

errors, especially when dealing with complex sentences.

e Hygiene: punctuation and incorrect case

As we can see in Figure 2, punctuation and incorrect case are specific to the
Arabic-English MT. The punctuation errors may be due to the source language as
Arabic tends to have long complex sentences as opposed to English, which may
seem wordy if the MT translates the sentence too literally. In this case, the trainee

translators should have split the long sentence into two or more sentences.
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Regarding the incorrect cases, Arabic does not have the concept of capitalisation.
Therefore, MT tends to provide lower or upper cases in the English outputs. Even
so, the trainee translators should have paid attention to the cases when translating

proper nouns or names into English.

4.2.2.2 Error classification for the PETM+MT tasks

Figure 3 represents the type of errors that contributes the most errors in each
translation direction. The overall total of errors in the PETM+MT task is low when
compared to the number of errors in the PEMT task. Therefore, I only included the

types of errors that have more than 10 errors in Figure 3.

B AR-EN HEN-AR

Figure 3: The type of errors that contributes the most errors in the PETM+MT task.

e Incorrect terms and lexis

Based on the error analysis, incorrect term and lexis contributed the most errors in
both EN-AR and AR-EN translation with 41 and 47 errors respectively. A possible
explanation for this is the translation memories were modified with different types

of errors including incorrect terminologies, which the translators may or may not
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have noticed. Alternatively, the trainee translators may have resorted to the MT

outputs, which might also have provided incorrect equivalent terms.

e Awkward style

Awkward style is also commonly found in both directions. Certainly, this type of
error does not originate from the TMs because the purpose of the modified TMs
was to see if the trainee translators could notice the seeded errors in a natural-
sounding target text.

Awkward style errors may have been caused by MT, which often does not provide
stylistically natural target texts. It is also possible that the translators may have
attempted to be overly creative in the PE process and consequently, they

overcorrected the outputs.

e Distortion and omission

2 out of the 5 common errors in the Arabic-English translation are content-related:
distortion and omission, whereas omission, is the only content-related error in the
opposite direction. This may suggest that the translators may have found it difficult
to comprehend the source text and mistranslated it, or they might have focused
more on syntax and grammar and consequently forgot to check whether there is
any missing information or change in the content of the source text. This may
suggest that some translators may have performed monolingual PE in the process.
Therefore, to avoid content-related and lexical errors, the non-native trainee

translators should be advised to perform bilingual PE throughout the process.
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e Syntactic errors
Syntactic errors are also commonly found in both directions. However, the trainee
translators seemed to make considerably fewer errors in the EN-AR translations
with only 13 errors when compared to a total of 63 errors in the AR-EN
translations. In fact, syntactic errors are also the most common errors in the AR-
EN translations. Several possible explanations for this are:
- the translators have a higher level of linguistic competence in Arabic than they
do in English;
- they might have forgotten to pay more attention to syntactic errors in the AR-
EN translation as the number of content-related errors is fairly low.
To understand the reasons for the difference in the number of syntactic errors in
both directions, further investigation into the cognitive processes in translation is
needed. However, to further examine the cognitive processes is beyond the scope
of this research.
When compared to the translators’ performance in the PEMT tasks, the number of
syntactic errors in both Arabic-English and English-Arabic translations was
decreased by 17.1% and 85.9%. It is undeniable that the number of errors in MT
is still abundant when compared to the number of errors seeded in the TM.
However, the translators did not choose to post-edit the TM outputs all the time as
the number of occurrences of each source reference used in the PETM~+MT tasks
was almost 50-50 as shown in Table 25. This may suggest that having more than
just one resource could help reduce the number of errors when one of which is a
source reference of good quality. This could be an effective way to train the trainee
translators to develop their resourcing skills by comparing the suggestions from

both TM and MT in the post-editing process.
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There are other similar errors commonly found in the PETM+MT tasks such as
gender, preposition and punctuation. As previously mentioned in the PEMT tasks’
results, the first two types of errors are more specific to English-Arabic translations
and punctuation is more specific to Arabic-English translations. Incorrect cases,
on the other hand, are more specific to Arabic-English MT errors as there were no

case errors in the TMs.

4.2.2.3 Errors at segment level

In order to see whether the sentence length influences the quality of the translations,
the number of errors by sentence length was normalised. To approximate the average
number of errors by sentence length, the number of errors is divided by the number of
words. In Table 16, the blue background indicates the sentence length with the lowest
number of errors, the yellow background indicates the sentence length with the higher
number of errors, and the red background indicates the sentence length with the
highest number of errors.

The results in Table 16 show that there is no strong indication whether the sentence
length affects the quality translations in the PEMT tasks. However, the data indicates
that the non-native trainee translators are more likely to produce the fewest errors
when translating short sentences and the most errors when translating long sentences.
This may explain the lowest PE speed when translating short sentences and the highest
speed when translating long sentences as mentioned in Table 8. The translators
focused more on post-editing short segments. Hence, they spent more time when post-
editing short segments. A possible explanation for this is that the short sentences tend
to have incomplete sentences, which require the trainee translators to read the next

segments before they could determine the meaning of the terms or phrases used in the
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short segments. Hence, they post-edited the long segments faster than they did when

post-editing short segments.

Sentence

length

Medium

Source text

Target text

AREN

ENAR

AREN

ENAR

Major

Long

Maj

or | Minor

3

Table 16: Average number of errors by sentence length in the PEMT tasks.

Similar results were also found in the PETM+MT tasks, suggesting that the non-native

trainee translators tend to produce the fewest errors when translating short sentences

and the most errors when translating long sentences. Nevertheless, the quality of the

translations in the PETM+MT tasks increased when compared to the PEMT tasks.

These results also support Hypothesis 1, which supposes that the increase in resources

helps improve the quality of the translations.

Sentence

length

Source text

Target text

ENAR

AREN

ENAR

Table 17: Average number of errors by sentence length in the PETM+MT tasks.
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The results in Table 18 show the number of errors that the non-native trainee
translators produced in the PETM+MT tasks based on fuzzy matches, indicating that
they produced more errors in the English-Arabic translations. This may suggest that
the translation memories are more beneficial for them in the Arabic-English
translations. However, the quality of the Arabic-English translations (as shown in
Table 14) in the PETM+MT tasks is slightly lower than that of the English-Arabic
translations. This may suggest that most errors in the Arabic-English translations
originate from the MT. Hence, further investigation on the number of the original,

corrected and newly introduced errors is needed.

Fuzzy AREN ENAR

match Major Minor Major Minor

101% - 2 - -

100% 1 3 - -
95-99% - - 9 2
85-94% 4 2 - -
75-84% - - 12 5
50-74% 4 7 7 16
TOTAL 9 14 28 23

Table 18: The number of errors in the PETM+MT tasks based on fuzzy match.

4.2.2.4 Corrected errors

Next, we shall look into the number of errors the non-native trainee translators
successfully corrected and the number of new errors, as Koponen (2016, p.41) states
that post-editors may introduce new errors in some cases. Based on the results in Table
19, the non-native trainee translators managed to correct 14.1% of the errors originally

existed in the raw Arabic-English MT outputs and 13% of the errors in the English-
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Arabic MT outputs. This may explain the similar quality of their translations even
though the English-Arabic translations were of slightly higher quality than the Arabic-
English translations (as shown in Table 13).

The trainee translators also introduced 22 new errors in the English-Arabic translations
and 4 new errors in the Arabic-English translations. A possible explanation for the
occurrences of the new errors is overcorrection. The translators attempted to be overly
creative or careless when correcting the errors. Even though overcorrection is not
desirable, the translators’ tendency of overcorrection indicates that they were rather
taking risks and showing potential growth in learning, which is reflected in the
increased quality of their translations (as shown in Table 13).

As previously mentioned, it is also important to find out the types of errors the trainee
translators tend to correct so that the present study could reveal their tendencies in the
PE process. In the PEMT tasks, the results in Figure 4 show that the trainee translators
tend to correct syntactic errors, incorrect cases and punctuations in the Arabic-English
translations, implying that they paid more attention to language-related errors than
they did to the content-related errors. In the English-Arabic translations, the translators
also paid more attention to correcting language-related errors such as syntactic and
punctuation errors. As a suggestion, post-editors should always pay attention to both

content- and language-related errors to correct more errors.
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Translator AREN ENAR
Original Corrected New Left Original Corrected New Left
1 74 16 3 58 83 7 9 76
(21.6%) (4.9%) (8.4%) (10.6%)
2 83 8 - 75 87 6 - 81
(9.6%) (6.9%)
3 72 17 1 55 87 16 2 71
(23.6%) (1.8%) (18.4%) (2.7%)
4 74 11 - 63 77 27 3 50
(14.9%) (35.1%) (5.7%)
5 76 7 - 69 89 3 - 86
(9.2%) (3.4%)
6 75 5 - 70 84 7 8 77
(6.7%) (8.3%) (9.4%)
TOTAL 454 64 4 390 507 66 22 441
(14.1%) (1%) (13%) (4.8%)

Table 19: The number of errors before and after post-editing in the PEMT tasks.
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Figure 4: The most corrected types of errors in the PEMT tasks.

In the PETM+MT tasks, the non-native trainee translators also tend to correct more
errors in the Arabic-English translations. The results in Table 20 show that they
managed to correct 27.1% of the original errors in the Arabic-English translations and
22.5% of the original errors in the English-Arabic translations. When compared to
their performance in the PEMT tasks, the translators corrected more errors in the
PETM+MT tasks, indicating that they are showing potential growth in learning by
noticing and correcting more errors. This is also reflected in the increase in the number
of newly introduced errors and the quality of their translations.

It is also interesting to see that the trainee translators corrected fewer errors in the
English-Arabic translations than they did in the Arabic-English translations and the
quality of the former is higher than that of the latter. This supports the earlier claim
that the Arabic outputs from both translation memories and machine translation were

of good quality and did not require major changes.
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Translator AREN ENAR
Original Corrected New Left Original Corrected New Left
1 47 5 3 42 23 - - 23
(10.6%) (6.7%)
2 43 7 - 36 23 4 - 19
(16.3%) (17.4%)
3 39 11 8 28 29 15 3 14
(28.2%) (22.2%) (51.7%) (17.6%)
4 49 27 7 22 28 10 3 18
(55.1%) (24.1%) (35.7%) (14.3%)
5 71 17 3 54 14 - 6 14
(23.9%) (5.3%) (30%)
6 54 15 5 39 21 2 1 19
(27.8%) (11.4%) (9.5%) (5%)
TOTAL 303 82 26 221 138 31 (22.5%) 13 (10.8) 107
(27.1%) (10.5%)

Table 20: The number of errors before and after post-editing in the PETM+MT tasks.
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Similar to the PEMT tasks, the results in Figure 5 demonstrate that the trainee
translators tend to focus more on correcting language-related errors, such as incorrect
cases, syntactic and preposition errors in the Arabic-English translations. However, in
the English-Arabic translations, the translators paid attention to both content- and
language-related errors, which may also explain the increase in the quality of their

English-Arabic translation.
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Figure 5: The most corrected types of errors in the PETM+MT tasks.

Next, we shall look into the number of errors that were corrected and left in both
PEMT and PETM+MT tasks based on the sentence length. The reason for this analysis
is to observe whether the sentence length affects the translation process by looking at
the number of errors that the trainee translators managed to correct and failed to notice
or correct in the given tasks. Hypothetically, the shorter the sentence is, the fewer
errors the sentence are likely to have. Thus, it is easier to spot and correct them. The
results in Table 21 indicate that the sentence length determines the number of errors

the sentences have. However, the focus here is to investigate whether the sentence



length affects the difficulty level of correcting the errors. The results indicate that the
trainee translators corrected the most errors in the long sentences, suggesting that the
errors in the long sentences are the easiest to correct because the trainee translators
corrected fewer errors in the shorter sentences. Hence, they translated the long

sentences the fastest and spent longer time in post-editing short segments as previously

mentioned in Section 4.1.1.3.
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Sentence Original total Corrected Left New
length of errors
Short 33 5 28 3
Medium 139 14 125 2
Long 790 111 679 20

Table 21: The number of errors corrected, left and newly introduced in the PEMT tasks

Table 22 also shows similar results in the PETM+MT tasks. However, the translators
corrected the fewest errors in the medium sentences. A possible explanation for this is
that the medium sentences have the fewest errors when compared to the number of
errors originally existed in the short and long sentences. Therefore, the trainee

translators were more likely to have overlooked the errors due to the small number of

CITOIS.

based on sentence length.
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Sentence Original total Corrected Left New
length of errors
Short 106 42 64 10
Medium 42 5 37 4
Long 293 66 227 25

Table 22: The number of errors corrected, left and newly introduced in the PETM+MT tasks

based on sentence length.

The results in Table 23 show that the trainee translators left 74 errors (including 15
new errors) in the PETM+MT tasks. Hypothetically, the higher fuzzy match value, the
fewer errors the translators could make. The results show that the fuzzy match values
correspond with the number of the original errors and the ones that left uncorrected in
the translations. The translators also managed to correct 31.4% of the original errors
in the PETM+MT tasks, suggesting that they noticed the errors in the translation
memories. It is also clear that they noticed and corrected more errors in the 75-84%
and 50-74% matches as lower percentage matches mean less stuff the segments have
in common. Therefore, the translators knew that there are some errors in the translation
memories. In other words, the fuzzy matches helped provide the information on the
similarity between the source segments and TM outputs as well as offering an insight

into the approximate level of editing that the translators should expect.
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Fuzzy Original errors Corrected Left New

match

101% - - - 2

100% 6 4 2 2
95-99% 6 - 6 5
85-94% 7 1 6 -
75-84% 23 9 14 3
50-74% 44 13 31 3
TOTAL 86 27 (31.4%) 59 15

Table 23: The number of errors corrected, left and newly introduced in the PETM+MT tasks

based on fuzzy match.

4.2.3 Centralising source references

In the previous sections, I have provided the number of errors that the translators
produced in both PEMT and PETM+MT tasks. In this section, I attempt to find the
source of errors through MemoQ. As the previously mentioned, the trainee translators
were given options to post-edit raw output from two MT engines in the PEMT tasks:
Google Translate and Bing. In the PETM+MT tasks, the translators were given options
to post-edit raw output from modified TMs and the two integrated MT engines.
However, for this type of task, they were advised to prioritise the TM outputs before
referring to the MT outputs.

This analysis aims to provide a better understanding of the use of the source
references, which could benefit various groups of people such as academics,
developers, researchers and students. The error analysis approach here may be
applicable when attempting to evaluate the quality of MT engines and TMs for
different research purposes such as evaluating MT for certain text types or language

pairs. The present study focuses on the influence of post-editing TM and MT on non-
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native speakers of Arabic and English. In this section, the source references are ranked
by taking the following factors into considerations:

e The number of occurrences of each source reference used in the tasks.

e The number of original and corrected errors in the source references.

e The average processing speed in post-editing the outputs.

4.2.3.1 Source of errors

In the PEMT tasks, Table 24 shows that the trainee translators preferred to edit raw
outputs from Google Translate over Bing, with 60.2% and 38.1% of 294 occurrences
respectively. This may suggest that the outputs from Google Translate are better than
Bing. As we can see from the results, there are 5 occurrences when some translators
decided to choose TM outputs. The reason for this is that they were translating

segments that were identical to the previously translated ones.

Text Source reference
™ Google Translate Bing
3 - 9 15
4 1 55 28
5 3 36 21
6 1 29 18
8 - 48 30
TOTAL 5 177 (60.2%) 112 (38.1%)

Table 24: The occurrences of each source reference used in the PEMT tasks.

In the PETM+MT tasks, the results in Table 25 shows that the translators prioritised

and chose to edit the TM outputs, with 48.4% of 366 occurrences. This may indicate
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their adherence to the instructions given to them. However, the remaining 51.6% of
the occurrences (24% accounts for Google Translate and 27.6% for Bing Translator)
may indicate that some of the raw MT outputs are more desirable among the
translators. This suggests that they may have noticed that the TMs contained some

errors and chose to edit the MT outputs that are presumably of better quality.

Text Source reference
™ Google Translate Bing
7 44 29 29
9 49 22 25
10 32 15 19
11 52 22 28
TOTAL 177 (48.4%) 88 (24%) 101 (27.6%)

Table 25: The occurrences of each source reference used in the PETM+MT tasks.

4.2.3.2 Corrected errors

In this section, the source references are ranked based on the number of errors the
trainee translators managed to correct. This analysis aims to find out which source
reference is easier to post-edit. The results in Table 26 indicate that the translators
managed to correct slightly more errors found in the raw output from Bing Translator,
with 15.7% of the original total of errors. Indeed, the results from the PEMT tasks
indicate that the number of the remaining errors are substantial, but the focus here is
to rank which of the two engines is better. Even though the difference in the number
of the corrected errors is marginal, based on the results, Bing Translator provides

slightly better outputs or similar quality to that of Google Translator’s outputs.
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Source reference Original total of Corrected Left
errors
Google Translate 540 69 (12.8%) 471 (56.7%)
Bing 412 59 (14.3%) 353 (42.4%)
™ 10 2 (20%) 8 (1%)

Table 26: The number of errors corrected and left in the PEMT tasks based on source

reference.

In the PETM+MT tasks, the trainee translators managed to correct most errors in the
TMs, with 31.4% of the original total of errors, followed by Google Translate with
26.5% corrected errors and lastly, Bing Translator with 21.8% corrected errors. This
may imply that good-quality TMs are better resources than MT engines even though
the TMs were seeded with errors. However, MT outputs remained useful as the
translators chose to post-edit more MT outputs than the TM outputs and corrected

more MT errors collectively.

Source reference Original total of Corrected Left
errors
™ 86 27 (31.4%) 59
Google Translate 185 49 (26.5%) 136
Bing 170 37 (21.8%) 133

Table 27: The number of errors corrected and left in the PETM-+MT tasks based on source

reference.
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4.2.3.3 Quality of the post-edited outputs

In this section, the source references are ranked based on the quality of the post-edited
outputs. The quality was measured using the same method used to calculate the
normalised score of the trainee translators’ translations in Table 13. The results in
Table 28 indicate that the average quality of the post-edited outputs from Google
Translate are slightly higher than that of the post-edited outputs from Bing Translator
in both PEMT and PETM~+MT tasks. The post-edited TM outputs are of higher quality
than the MT outputs because the number of the seeded errors was lower than the MT

outputs and a large amount of the errors were corrected in the TM outputs as shown

in Table 27.
Source reference PEMT PETM+MT
Google Translate 0.74 0.88
Bing Translator 0.73 0.87
™ - 0.9

Table 28: The normalised score of the post-edited outputs based on source reference.

4.2.3.4 PE speed

In this section, the source references are ranked based on the trainee translators’
average PE speed in both PE tasks. Although speed does not always indicate the
quality of the translation, it is important to take PE speed into consideration as it may
indicate the potential speed that a translator could achieve, mainly due to tight
deadlines and increasing PE demands. In the PEMT tasks, there is only a marginal

difference in the average PE speed when post-editing outputs from both Google
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Translate and Bing Translator, with approximately 13 words per minute. (see Table

29)
Source reference Processing speed (Word Per Minute)
Google Translate 12.8
Bing Translator 13.4

Table 29: The average processing speed in the PEMT tasks based on source reference.

In the PETM+MT tasks, the translators seemed to take their time when translating the
TM outputs with an average PE speed of approximately 11 words per minute.
However, they performed the best in post-editing MT outputs from Google Translate,
with an average PE speed of approximately 15 words per minute, followed by Bing
Translator, with an average PE speed of approximately 13 words per minute. (see
Table 30)

Other than ranking the source references, it may also be beneficial for translators and
researchers to know how fast they can post-edit the outputs from these source
references because the analysis could provide an insight into what is best for their
translation work. Having said that, it is advisable that the translators should always try
any source references and see which one could optimise their daily productivity. As
suggested by De Almeida and O’Brien (2010, no pagination), the average daily
productivity of professional translators is at least 5,000 words per day. Based on the
results in Table 30, the trainee translators successfully reached the average daily
productivity when post-editing the outputs from all source references. Again, the
results here were analysed based on the performance of non-native trainee translators,
who are Malay learners of Arabic and English. Therefore, the results may be different
for native speakers or different language pairs, as quality varies depending on the

quality of the source reference, and source and target language proficiency.
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Source reference Processing speed
WPM WPD
™ 11 5,280
Google Translate 15 7,200
Bing Translator 13 6,240

Table 30: The average processing speed in the PETM+MT tasks based on source reference.

In conclusion, based on the discussions on the occurrences of the source references,
the number of corrected errors, and the average processing speed in both PE tasks, the

TM outputs ranked first, followed by Google Translate and Bing Translator.

4.2.4 Conclusions on quality

I have tested my hypotheses and quantified the number of errors based on translation
directionality, types of errors, sentence length, fuzzy match, and source reference. To
answer RQ1 and 4 and validate Hypothesis 1, the quality of the translations in all three
tasks was compared. In terms of directionality, the non-native translators produced
better translations in the English-Arabic direction in all tasks, mainly due to their
higher level of proficiency in Arabic. However, the present study revealed that even
though the quality of their English-Arabic translations was better than that of the
opposite direction, the non-native trainee translators showed more progress and
benefited more from using the TMs and MTs in the Arabic-English Translations. This
may imply that the TMs and MTs are more beneficial for novice translators and those
who have intermediate language proficiency than for professional translators and
those who have advanced language proficiency. This supports Garcia's (2011, p.229)

findings, which suggest that post-editing is more beneficial for trainee translators and
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non-native translators, especially when the translation is done into English or other
major languages because the MT outputs are typically of good quality when translating
into these languages.

The study hypothesised (Hypothesis 1) that the quality could increase through having
more resources of good quality in one translation environment. The results revealed
that the trainee translators could produce better translations with more resources in the
Arabic-English translations. However, poor quality of the MT outputs in the English-
Arabic direction did not help the non-native trainee translators and in fact, hindered
them from producing acceptable translations. In the PETM+MT tasks, on the other
hand, the translators managed to produce better translations, mainly due to the text
type and the good quality of the outputs from the TMs and MTs when translating the
United Nations legal documents as previously mentioned. Also, the trainee translators
are competent in Arabic.

To answer RQ2 and 3, further investigations were made into the number of errors that
the trainee translators left uncorrected and that of reduced, corrected and newly
introduced. Based on the results, the non-native trainee translators tend to make more
language-related errors in both PEMT and PETM+MT tasks, such as syntactic and
lexical errors, except in the English-Arabic translations in the PETM+MT tasks, in
which they made more omissions and lexical errors. Syntactic and lexical errors
contributed the most errors in both PEMT and PETM+MT tasks. Based on the results,
the trainee translators did not pay much attention to three types of syntactic errors:
articles, the Arabic conjunction “s” (wa) and word order. Had they paid attention to
correcting these errors, the number of errors could be reduced substantially. Also, the

MTs tend to use a noun in a place of a verb and vice versa. Developers need to pay



100

more attention to this type of error as it could cause distortion in meaning and lexical
errors, especially in the English-Arabic direction.

To further answer RQ2 and 3, the study looked further into the number of errors the
non-native trainee translators managed to correct. The results show that the translators
managed to correct more errors in the PETM+MT tasks than they did in the PEMT
tasks. Even though the number of corrections is relatively small in both PE tasks, the
trainee translators showed some progress throughout the study, implying that they
could notice more errors and better understand the nature of PE by having more
resources.

In terms of types of errors, the results showed that the non-native trainee translators
tend to correct more language-related errors in both translation directions in the PEMT
tasks, such as syntactic errors, incorrect cases and wrong punctuations. In the
PETM+MT tasks, the non-native translators also tend to correct more language-related
in the Arabic-English translations but in the opposite direction, the number of errors
of both language- and content-related errors are balanced.

The results also showed that there are some newly introduced errors, which doubled
in the PETM+MT tasks, indicating a tendency to overcorrect and become overly
creative among the trainee translators. Even though overcorrection is undesirable in
post-editing, the trainee translators showed they could potentially make more progress
by taking risks.

Similar to the productivity analysis, the present study also analysed the number of
errors the trainee translators managed to correct and that of left uncorrected in their
translations to validate Hypothesis 4 and 5 based on sentence length and fuzzy match.
The results showed that the non-native trainee translators corrected the most errors in

the long sentences, suggesting that the errors in the long sentences are the easiest to
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correct, followed by the errors in the short and medium sentences. Furthermore, based
on the results of the translators’ performance in terms of speed, they post-edited the
long sentences the fastest, when compared to the time they spent in post-editing the
short and medium sentences. Even though the findings could not validate Hypothesis
4, the overall results managed to answer RQS5, revealing that sentence length could
have affected the quality of the post-edited output.

Regarding Hypothesis 5 and RQ6, the data showed that higher match value segments
contain fewer errors. The translators also noticed and corrected more errors in the 50-
74% and 75-84% segments, suggesting that the fuzzy matches could help increase the
quality of the post-edited outputs because the match value provides the information
on the similarity between the source segments and TM outputs as well as offering an
insight into the approximate level of editing that the translators should expect. Hence,
they became more aware of the seeded errors.

To answer RQ7, the source references were also ranked to inform developers and
academics which source references are the best based on the occurrences of the source
references used in the tasks, the source of errors, the number of corrected errors and
the average PE speed. The results indicate that the TMs are the best source reference,
followed by Google Translate and Bing Translator. This may suggest that source
reference of good-quality and domain-specific could help increase the quality of the
translations. In fact, it could also increase the PE speed.

The present study also attempted to find any correlation between PE speed and
translation quality, which Hypothesis 3 supposes that the slow translators produce
better translations than the fast ones. There are some indications that the slow
translators are slightly more likely to produce better translations but the hypothesis

could not be validated because the occurrences of the slow translators who produced
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better translations are only slightly higher than the fast translators who produced better
translations. However, the present study concluded that overall, the quality and speed
greatly depend on the individual and resources used for the translation project, and
both MT and TM outputs helped the non-native translation trainees improve their

performance in terms of quality and speed.
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Chapter 5: Post-editing guidelines for English-Arabic language pair

This chapter aims to design post-editing (PE) guidelines for the language pair of
English and Arabic and non-native speakers of both languages. It is worth to bear in
mind that the guidelines are not intended to be a complete guide for the language pair
and non-native speakers. In fact, the scope of the guidelines is limited based on the
results of the present study.

Many factors can contribute to the translation process and product, and the same goes
to post-editing. Not only the guidelines may be language-dependent (see examples in
National Institute of Standards and Technology and Linguistic Data Consortium,
2014; Rico Pérez et al., 2014), but they may also be specific for a machine translation
(MT) system or users. For example, the present study uses statistical machine
translation (SMT) engines: Google Translate and Bing, and the subjects of this study
are the Malay trainee translators, who are non-native speakers of Arabic and English.
Therefore, the findings of this study may only be beneficial for SMT users, some may
be useful for non-native speakers, some may be specific for the Arabic-English
language pair and some may be for Malay speakers only.

However, before discussing the guidelines, it is also important to provide information

on the existing PE training courses and the post-editor profile.

5.1 Post-editor profile

This section aims to provide information on the prerequisites to train to become a post-
editor and what makes a good post-editor:
- Positive attitude towards PE and smart in decision-making and problem-

solving situations:



104

The first step is always the hardest. The crucial part of doing anything is a
positive attitude towards it because nowadays many translators still have a
negative attitude towards PE (Al-Mutawa and Izwaini, 2015; Moorkens and
O’Brien, 2013, 2015) because they are afraid of changes and have little
knowledge of PE. Most importantly, they are against MT as they assume that
MT does not provide translations that could achieve the quality level they
desire. This assumption may be true, but they should know that PE requires
human intervention to improve the MT output or at least make it as
comprehensible as possible. Again, it is also important to note that not
everyone can be post-editors. It may be an advantage if the trainees are already
professional translators but not all translators are qualified or skilled enough
to become post-editors. They need to be critical in decision-making and
problem-solving situations because the purpose of post-editing is to save more
time as opposed to full human translations.

A survey was used for this study to get feedback from the participants. Even
though the survey was not designed for analysis purposes, all participants
responded to the questions in the survey. All of them gave positive feedbacks
on MemoQ and the MT integration, showing positive attitudes towards the
benefits of using the translation technologies, such as usability, enjoyment, and
increase in speed and quality, which was reflected in their PE speed and

translation quality.



105

Linguistic skills and intercultural knowledge:

Native speakers are usually desirable for PE tasks but nowadays it is a common
practice to translate into the second language and some translation jobs even
involve a third language as surveyed by IAPTI (2015, pp.19-20). Therefore,
another crucial component to become a good post-editor is linguistic skills and
intercultural knowledge. However, the present study revealed that MT and TM
technology are more beneficial for novice translators and those who have
intermediate language proficiency than they are for professional translators
and those who have advanced language proficiency.

Similar results were also reported by Garcia (2011, p.229), suggesting that
post-editing are more valuable for trainee translators and translation into
English and other major languages. Therefore, high linguistic skills and
intercultural knowledge may define a good post-editor, but to become a
trainee, it is required to at least have a good command of both source and target
languages. The linguistic skills could be developed throughout the course,
depending on the length of course because some people learn faster than
others.

Computer literacy:

The ability to use a computer efficiently is another crucial component to
become good post-editors. Professional post-editors should possess the
knowledge of MT, terminology management and the ability to use CAT tools
effectively. However, to become a trainee, basic computer literacy is sufficient
because, in the PE training course, trainee post-editors are introduced to MT
and TM technology as well as hands-on sessions and assignments to help them

develop their PE skills throughout the course.
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5.2 PE training

This section provides a list of suggestions on the course duration and what should be
included in the content of the course in order to design an effective way to train post-
editors, particularly for the L2-L3 post-editors, based on the findings of the present

study:

5.2.1 Course duration

The course duration typically depends on the training providers, the purpose of the
course and most importantly, the prospective trainee translators for whom the course
is designed. For the purpose of this study, I will only focus on designing the PE course
based on the results of the present study. The present study took place over the duration
of 6 weeks, which was a limited time to train non-professionals such as undergraduate
students, who are non-native speakers of Arabic and English. The study suggests that
the course should take place over one or two semester(s), especially if the training
course is designed for non-native speaker because they need to be familiarised with
the translation technologies and post-editing at first. Some may take more time to
adapt to the working environment than the others. All these need to be considered

when designing a post-editing course for non-native translators.

5.2.2 Course content

To design an effective PE training course, the content plays a major role in developing
PE skills. The course should teach both theoretical and practical aspects of PE but
extensively focus on the latter as most learning and training sessions should do. The

final deliverables for the PE training will have four elements:
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Familiarity with translation technologies.

Familiarity with the PE guidelines.

Familiarity with the MT errors different types of MT systems and working
language pair.

Familiarity with the errors that are caused by cross-linguistic influence.

To achieve these objectives, the content of the course should cover:

Introduction to translation technology

Translation technology such as machine translation engines and translation
memories are the main components of the PE process. Hence, the trainee
translators should be introduced to MT and TM before they could proceed to
perform the PE tasks. As previously mentioned, the present study provided the
introductory sessions in 3 weeks to cover all the basic knowledge the Malay
trainee translators needed to know to utilise the CAT tools and incorporate the
MT engines to their workflow when working with the Arabic-English
language pair. For beginners, the 3-week introductory sessions were not
sufficient to familiarise the trainee translators with the tools as well as learning
translation and developing PE skills. Therefore, the introductory should last
more than 3 weeks to cover all the necessary basic knowledge as well as hands-
on sessions and assignments.

The introductory sessions should cover the types of Arabic-English MT
systems, types of CAT tools, types of PE tasks, types of MT errors, and
revision or proofreading. Therefore, they could experiment with these
technologies and choose which tools are suitable for them. For non-native

speakers, it should cover the errors the non-native speakers and MT systems
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tend to make as this information could increase awareness of cross-linguistic
interference and avoid making minor errors which will be discussed in detail
in Section 5.3.3 and 5.3.4. The present study revealed that the non-native
trainee translators tend to ignore or are not aware of minor errors which could
be easily avoided and consequently, could improve the quality of the
translations. The list of the types of common minor PE errors will also be

discussed in Section 5.3.5.

Introduction
on

translation
Wnologies

Post-editing

Figure 6: Introduction on translation technologies

PE guidelines

The present study adopted PE guidelines created by TAUS and in the PE tasks,
the trainee translators were not specifically required to perform light or full PE
tasks. Instead, they were required to post-edit as much as possible, which is
not the norm of PE jobs. The purpose of this requirement is to test their
understanding of the guidelines and the amount of edit they could make. The

results of the present study showed that most participants performed light PE
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tasks based on their PE speed and quality. However, the training only took
place over 6 weeks, and the trainee translators already showed some progress
within the limited period, making fewer errors and more corrections towards
the end of the training course. In Section 5.3, the present study outlines the
general PE rules and strategies for post-editors, along with specific guidelines
to help non-native post-editors of Arabic and English, particularly Malay
trainee post-editors, to make the right decisions when dealing with the
common types of the SMT errors and the errors that were left unchanged or
unnoticed due to cross-linguistic influence (See step-by-step PE guidelines in

Figure 7).

PE guidelines

PE rules PE strategies

PE strategies

Good enough quality Publishable quality

Common types of errors

SMT errors Errors caused by cross-linguistic influence

Figure 7: Step-by-step PE guidelines for post-editors.

Revision skills
Revision is compulsory to ensure the quality of the final translations. Based on
the results of the present study, the non-native trainee translators’ translations

needed to be revised as most of them left many minor errors in their
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translations. This may suggest that they were not aware of minor errors or
perhaps, were not critical enough in performing their PE tasks. Based in the
error analysis, the present study suggests a list of the common PE minor errors
that the Malay trainee post-editors should be aware of when revising the
translations.

The present study also suggests intensive training to develop their revision
skills, such as exercises that involves revising certain types of errors that the
non-native speakers tend to make, or quality evaluation using the error analysis
approach and many others as listed in Figure 8. These types of exercises would
help the non-native trainee translators become aware of their bad habits and
consequently, avoid making recurring errors and improve the quality of their

translations.

Error analysis

— g—

Making a list '\
of common

types of
\errors

Work with _—

different MT
(ystems

Examples
of revision

Qercises:

—

Work with
different text

\types

—

Revising by
referring to
the list of
errors

Figure 8: Examples of revision exercises that can be implemented in the PE training course.
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5.3 PE guidelines for non-native post-editors of Arabic and English

Based on the results of the study, this section provides PE strategies and rules that
could benefit post-editors, especially those who are working with Arabic and English
language pairs. These guidelines are designed based on TAUS PE guidelines with
some modifications to make them clear. Also, this section offers lists of Arabic and
English MT errors, and a list of the errors the Malay speakers tend to make when post-

editing Arabic and English MT outputs.

5.3.1 PE strategies

Like any other tasks, post-editors need to have strategies to maximise their daily
productivity while still maintaining or improving the quality of their translations. The
followings are step-by-step strategies that could help post-editors manage their PE
tasks effectively:

1. Read both source and target text next to each other to ensure no overlooked
errors, especially in terms of meaning.

2. Follow the editing rules.

3. Revise both source and target text again to ensure the product is of good
enough or publishable quality.

4. For non-native speakers or those who are not translating into their mother
tongue, make sure to prepare a list of common MT errors for the language pair
and directionality, and a list of error tendencies which are typically caused by
cross-linguistic influence. With this list, the post-editors could also figure out
which types of errors they tend to make regardless the translation directionality
and consequently, avoid making recurrent or minor errors that tend to be

overlooked.
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5. Ensure that the quality of the product meet the client’s standards whether the
quality is of good enough or publishable, including key terminology and file
format, if available.

5.3.2 PE rules
The following PE rules are designed based on TAUS PE guidelines, with some
modifications to make them as clear as possible to the post-editors. The PE rules are

also grouped into two categories, depending on the desired quality of the translations.

5.3.2.1 Good enough quality
The post-editor should make sure that:

e The target text conveyed the same meaning as the source text, without any
added or missing information.

e The target text is comprehensible, ignoring any stylistic issue. Only restructure
sentences when the MT output causes distortion in meaning. Avoid
overcorrection at all costs.

e Make as few edits as possible to avoid overcorrection.

e The target text is free from spelling, punctuation and capitalisation errors.

5.3.2.2 Publishable quality
The post-editor should make sure that:
e The target text conveyed the same meaning as the source text, without any
added or missing information.
e The target text is comprehensible and stylistically fine.
e The sentences are grammatically and syntactically correct.

e To make as few edits as possible to avoid overcorrection.



113

e There is no spelling, punctuation or capitalisation mistake.
e Always use the key terminology that the clients provided, if available.

e The format of the file is correct.

5.3.3 SMT errors for the Arabic-English language pair
Arnold et al. (1994, p.33) state that it is important to know the pattern of errors found
in certain types of MT. SMT systems, for instance, tend to make more grammatical
and syntactical errors whereas RBMT systems tend to make more lexical errors. For
the purpose of this study, it only focuses on the errors that SMT systems, such as
Google Translate and Bing Translator, tend to make, particularly when working with
Arabic and English language pair. Bear in mind that the list of errors here is only
created based on the results of the initial analysis of the MT outputs used in this study:
1. Omission
Both Google Translate and Bing Translator tend to make omissions based on
the results of the study. The post-editors need to thoroughly check the MT
outputs next to the source text, ensuring that there is no added or missing
information in the target text. Schéfer (2003, p.3) gives similar suggestion “to
identify “tricky” MT mistakes, especially those resulting from wrongly
analysed syntactic structures or from defects in the input text”.
2. Distortion
The SMT systems also tend to cause distortion in meaning, which could be
quickly noticed and corrected as this type of error usually does not make any

sense to the readers.
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3. Untranslated translatable
When the system could not find any equivalent terms in the target language,
they tend to omit or transliterate the words. For instance, in Text 7 regarding
Morocco, the MT failed to find the equivalent term for “<baly S (kariyadat)
which means “such as sports”. This type of error can be easily spotted and
corrected, but it can also be easily neglected when the post-editors are careless
and do not thoroughly check the MT outputs.

4. Too literal translations
Although literal translations are permissible at times, too literal translations
can change the meaning of the content if the post-editors are not careful as MT
does not have native speakers’ intuitions, which could convey a different
meaning from the content of the source text.

5. Units of measurement, dates and numbers
It is also important to ensure that any units of measurement, dates and numbers
were correctly transferred in the MT output. Again, the post-editors should
always thoroughly check the information in the target text is correct as this
could ruin their reputations for making avoidable and sensitive mistakes.

6. Syntactic errors:
As previously mentioned, SMT systems tend to make more language-related
errors such as syntactic errors. Based on the results, the Arabic-English MT
tends to make the following errors:
e Articles:

The MT systems tend to provide incorrect articles: a, an, the in English and
“J” (al) in Arabic. MT systems tend to translate them literally as can be

seen in the following example:
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Source text:

A major new study concluded...

Arabic MT:
Aol Baas Al ) cuald

(kalasat dirasa jadida ar-ra’isiyya)

The article “J” in the adjective “4ai)” should have been omitted
because, in Arabic, the adjective should agree with the noun 4w,y
(dirasa) in definiteness apart from gender, number and case.

Word order:

Word order is also a problem in MT as the system tend to literally translate
word by word, which do not always work in both languages as can be seen
in the following example:

Source text:

The study also looked at...

Arabic MT:
) ks Loayf A al)

(ad-dirasatu ’aidan nadarat ’ila)

Syntactically and grammatically the sentence is correct. However, the
word order here is SVO as opposed to VSO which is preferable in formal
Arabic writing. For light PE, this output is acceptable and does not require

further changes. However, for full PE tasks, the sentence should be
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arranged to make the target text sound more natural as VSO is more
preferable in written standard modern Arabic.

¢ 9

Conjunction “s” (wa)

The SMT systems tend to dismiss conjunctions, such as “s” (wa) and “<”
(fa), at the beginning of every Arabic sentence, to make the text coherent
and cohesive, except titles and the first sentence of the first paragraph.
Noun in a place of verb

The SMT systems also tend to use a noun in a place of a verb, which could
be correct in meaning but not grammatically.