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ABSTRACT

Second language education has arrived at a phase of proposing effective uses of neural machine
translation (NMT). Previous research has explored various aspects of post-editing and suggested that
it is crucial to manually edit NMT output to produce better target language (TL) texts. The purpose
of this study was to identify NMT errors in output text, so that Japanese TL (English) learners can
recognize what to be aware of. The study targeted the NMT output from Japanese-written academic
reports, pre-edited by 73 Japanese students with intermediate TL proficiency. The data was analysed
and primarily lexical and grammatical issues were detected and systematically classified. Results
showed that the use of inappropriate TL vocabulary was the most frequent error, followed by
misuse or lack of determiners. Some could be avoided in a pre-editing phase by carefully choosing
precise source-language (SL) vocabulary or reducing SL ambiguity, while others required a deeper
understanding of TL syntactic rules or the nuance of TL vocabulary. TL Learners need to raise their
awareness of these NMT errors for effective post-editing.
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Developing neural machine translation (NMT) has had a significant impact on second language
education and research (e.g., Chung, 2020; Klimova et al., 2023; Lee, 2023), and its effective use
has been the focus of much attention. Previous studies have reported on the value of pre-editing
(Farhana et al., 2023; Kokanova et al., 2022; Liang & Han, 2022; Marzouk & Schirra, 2019), the
effectiveness of pre-editing rules (Hiraoka & Yamada, 2019; Tsuji & Okamoto, 2022; Zheng et al.,
2022), the necessity of post-editing (Lee, 2020; Nifio, 2009; Udina, 2019), and the efficacy of post-
editing strategies (Shih, 2021; Shin & Chon, 2023).

The most effective way to use M T includes both pre- and post-editing (Cheng et al., 2021; Zheng
et al., 2022). Although pre-editing contributes to improving the quality of target-texts (TTs), it is
indispensable to manually edit MT output to further enhance TT quality (Kuraya, 2019; Yamada,
2021). Considering that post-editing is a challenging task for learners with intermediate or lower
target-language (TL) ability (Chung, 2020; Klimova et al., 2022; Lee, 2022), typical MT errors in the
Japanese-English MT output should be identified for effective post-editing. To that end, the present
study discusses what errors MTs tend to make and which elements TL learners should be aware of.
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PREVIOUS RESEARCH

Post-editing' has received attention from a variety of perspectives. Researchers have identified the
merits of post-editing (Alsalem, 2019; Escartin et al., 2017; Fredholm, 2019), explored the post-
editing process (Chung, 2020; Jia et al., 2019; Shin & Chon, 2023), along with user experiences of
post-editing (Harto et al., 2022). They have also analysed how TL proficiency affects the post-editing
process (Chung, 2020; Shin & Chon, 2023) and how the process of post-editing is different between
native and non-native TL speakers (Baez, 2018; Sanchez-Gijoén & Torres-Hostench, 2014). In relation
to education, research has explored whether MT can be used as a pedagogical support tool (Lee &
Briggs, 2020; Tsuji & Okamoto, 2022), how post-edit training influences TT quality (Baez, 2018;
Zhang & Torres-Hostench, 2022), as well as what MT errors are output in order to develop post-
editing strategies (Shih, 2021; Shin & Chon, 2023).

Influential Elements on Post-editing Quality

The quality of post-editing can be influenced by learner’s level of TL proficiency and the degree of
the users’ genre/topic familiarity. Previous studies have investigated the relationship between learners’
TL proficiency and the post-editing quality. A certain TL proficiency is required for post-editing MT
output (Escartin et al., 2017; Ishikawa, 2020; Kuraya, 2019). Some research, involving advanced-
level TL students (e.g., Lee, 2022; Nifio, 2009), reported that post-editing improved the quality of
TTs, while other research, with learners of lower TL proficiency (e.g., Chung, 2020; Klimova et
al., 2022), identified learner difficulties in detecting and correcting MT errors. For instance, Chung
(2020) investigated how TL ability affects the post-editing process and concluded that students with
intermediate or lower TL proficiency tended to focus only on the word-level correction, while advanced
learners reinterpreted the content of TTs and then edited parts inconsistent with source texts (STs).
Also, Shin and Chon’s 2023 study revealed that TL proficiency affects learners’ success with post-
editing strategies: Learners with higher L2 proficiency employed a greater variety of post-editing
strategies. Both skilled and less skilled learners tended to employ word- and phrase-level deletion/
paraphrase, however skilled learners used these strategies more frequently. Such post-editing requires
a greater cognitive load on the part of students with relatively lower TL ability, with the result being
that the content of TTs cannot be reconsidered with a wider perspective.? Similarly, Lee and Briggs
(2020) also reported that learners’ TL proficiency affects the number and type of error corrections
made by students. Learners with advanced TL proficiency can post-edit TTs which are generally
close in quality to those of native TL speakers (Sanchez-Gijon & Torres-Hostench, 2014). Not only
the learner’s TL ability but also the genre of STs factors into the effectiveness of post-editing. When
TL learners do not have sufficient knowledge on the specific genre/topic, understanding the ST
content is difficult (Harto et al., 2022). Choosing accurate TL vocabulary along with the particular
context of an unfamiliar genre/topic is not easy. However, based upon the results of Harto’s 2022
study, there are some advantages of MT use: Post-editing practices contribute to enhancing learners’
TL vocabulary in the unfamiliar genre.

MT Use in Educational Settings

MT use can facilitate TL learners to produce higher-quality TL writing. In Lee’s 2020 study, Korean
learners with intermediate TL (English) proficiency (70-95 on the TOEFL iBT) were asked to
compare their own translations with MT outputs in order to revise the former. Through the activity,
the participants learned new TL vocabulary and expressions relevant to the ST context. Statistical
analysis showed a decrease in lexical and grammatical errors in their revisions, thus MT use facilitated
learning of new perspectives on the TL. In a similar vein, Lee and Briggs’ 2020 study, involving
58 Korean university students, investigated whether MT can be an indicator for error analysis when
translating Korean (STs) into English (TTs). The learners corrected errors in their own translations by
comparing them with the TL vocabulary and expressions used in the MT output. Results showed that
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the number of errors was significantly reduced in the revised TTs, thus MT served a feedback function
to indicate errors in learners’ own translations. Furthermore, MT use may lessen the disadvantages
faced by non-native TL writers (Nifio, 2009). For users who can correct grammatical errors and
mistranslations through post-editing, the study of Escartin et al. (2017) concludes that MT can be
effectively used as a writing assistant to produce TL-written research papers. Even for learners with
relatively lower TL proficiency, Kliffer’'s 2005 study claimed positive perceptions of MT use as it
reduces the translation workload on the part of TL learners.

Considering the aforesaid findings, post-editing can be of benefit in generating higher quality
TTs for learners with intermediate or higher-level TL proficiency. Users need to raise their awareness
of MT errors (Funakoshi et al., 2004), however, it is not always easy for TL learners to detect and
correct them (Escartin et al., 2017; Shin & Chon, 2023; Vidal, 2021), even for students with higher
TL proficiency. Harto et al. (2022), targeting Indonesian-English MT output, reported that the most
significant problems students encountered in their MT post-editing (MTPE) practices are related to
grammar and vocabulary. This difficulty is even greater for learners of lower TL ability (Klimova et
al., 2022; Lee, 2022). In view of these difficulties, training is required for effective MTPE (Yamada,
2019; Zhang & Torres-Hostench, 2022), which may lead to further improvements in TT quality
(Escartin et al., 2017). Recent research supports the importance of training sessions in educational
settings: Some revealed the positive effects of post-edit training on learners’ ability to correct MT
errors (Samman, 2022; Yoon & Chon, 2022), others reported its positive influence on the language
skills required for post-editing (Emara, 2023; Zhang & Torres-Hostench, 2022).

MT Error Analysis and Strategies for Effective MT Use

MT error analysis is vital to suggesting what elements TL learners should be aware of for effective
MTPE. Research offers valuable insights into such analysis. Koo et al. (2022) identify the error types
in a data platform including Korean-English MT output, and systematically classify them into four
broad categories: spacing, punctuation, numerical, and spelling and grammatical errors. This study
developed the evaluating criteria for Korean grammatical error correction. Similarly, Daem et al.
(2017) labeled MT errors identified in English-Dutch MT output into six items: adequacy, grammar
and syntax, coherence, lexicon, spelling, and style. Furthermore, Baez’s 2018 study, targeting Spanish-
English MT output after post-editing, evaluated the degree of TL learners’ error correction in terms
of four major problems: grammar/syntax, punctuation, spelling, and mistranslation. These studies
have yet to identify MTPE strategies, but recent research goes beyond MT error analysis (e.g., Shih,
2021; Shin & Chon, 2023) and provides several useful strategies for successful MTPE.

The representative post-editing strategies are suggested in MTPE guidelines known as TAUS
(2016). This provides a guide to, firstly, achieve comprehensible text-quality and, secondly, human-
translation quality. While TAUS (2016) may apply to MT users in general, it has no specific
delineation/examples whereby, for instance, Japanese learners of English can raise their awareness
for MT error correction. Each language pair must be examined to identify MT errors and develop
tailored MTPE strategies. Shih’s 2021 study re-examined MT errors and MTPE strategies between
Chinese and English and extracted three major errors: linguistic, pragmatic, and affective errors. This
study presented MTPE strategies for each MT error-type. Linguistic errors needed to be modulated
by the following five MTPE strategies: “use of words with correct meanings based on the context;
adaptation of metaphorical expressions; adaptation of cultural references; use of correct grammar;
and use of correct word order” (p. 140). Pragmatic errors should be amended by the strategies such as
“elimination of redundant, mechanical, and repetitive words; use of consistent words; supplementation
of additional words or information; rewriting or paraphrasing of the entire clause or sentence; and use
of well-established, register-specific terms of the target language” (p. 144). Another significant study
is Shin and Chon’s 2023 examination of how TL (English) learners post-edit MT output translated
from Korean to English. In this study, they classified MT errors into four categories: “mistranslation,
missing words, ungrammaticality, and extra words” (p. 1). The following seven strategies required
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for effective MTPE were identified: “word deletion, phase deletion, sentence/clause deletion, word
paraphrase, sentence/clause paraphrase, and grammar correction” (p. 7). In their specific context,
these findings will effectively raise TL learners’ awareness for improved post-editing.

PURPOSE OF THE STUDY

Studies exploring the elements essential for efficiently post-editing MT output have provided profound
pedagogical implications for TL learners to produce higher-quality TTs. Research dealing with the
Japanese-English pair is, however, few and far between. The most relevant research is Tsutada’s 2019
analysis focusing on a language activity combining pre- and post-editing. Based on the imperfections
of pre-editing, this study supported the importance of post-editing activities. Some semantically and
grammatically incomprehensible sentences caused by NMT errors were provided as examples of
imperfect MT output. However, identifying all the errors in the MT output from pre-edited texts and
then classifying them was beyond the scope of this study.

MT error analysis used as a reference for MTPE methods/strategies is still a new area of research
in the field, although valuable findings related to MTPE have recently been recognised (Cetiner &
Isisag, 2019). Research dealing with a variety of language pairs needs to be more widely conducted
(Harto et al., 2022) and, since each language has its own unique characteristics, it is important for
Japanese learners of English to understand what they should be aware of while post-editing. To date,
these elements have not been identified. The present study aims to identify the different types of
error in NMT output to raise TL learners’ awareness for more effective post-edit error correction. It
attempted to examine the following research questions (RQ):

1.  What categories of NMT error are identified in NMT output of pre-edited Japanese-written texts?
2. What specific NMT errors are identified in said NMT output?

The findings of this study could give Japanese learners of English a greater chance of improving
the quality of translated TTs.

METHOD OF THE STUDY

Participants and Data Collection

This study involved 73 Japanese university students with intermediate TL (English) proficiency,
who enrolled in a required English course during the spring semester of 2022. The task was to
generate NMT output of pre-edited academic reports (STs) written by the students in Japanese.
The participating students were allocated to classes according to their level of TL proficiency.
All were around B1-B2 of the Common European Framework of Reference for Languages. The
participants were asked to prepare a roughly 800-character extract of a Japanese-written academic
report on their specialised subject written by themselves. Each student selected a report to be
entered into NMT under the condition that their degree of familiarity with the topic should be
relatively high, ensuring they had sufficient context-specific knowledge and vocabulary (Harto
et al., 2022). Among the free online NMTs, this study focused on DeepL? since it has been
shown to perform well on the BLEU (Bilingual Evaluation Understudy) score, that is, the most
mainstream MT evaluation measure (Fujii et al., 2021). In general, the higher the BLEU score,
the closer the translation is to a human translation.

Each student pre-edited the extract through the following process. The participants first entered
the STs into NMT. Secondly, they compared TTs with STs and identified parts of the former which
did not accurately reflect the latter. The corresponding parts in STs were rewritten (pre-edited), and
then the pre-edited text was re-entered into NMT. This procedure* was repeated until they judged that
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the meaning described in the TTs was consistent with that of the STs. The final TTs, consisting of
about 20 sentences in each TT, and the revised STs were collected as raw data. Each student selected
several (typically two-three) TL sentences (TSs) for which they could not determine the syntactic
and semantic accuracy of, making a total of 183 TSs collected as data to be analysed.

This study focused on the problematic elements which were not detected by TL learners.
Specifically, the analysts first detected syntactic and semantic issues, missing parts of the meaning
in TTs or parts that were not translated in line with the STs. Next, the problematic elements which
were detected, i.e., key areas that should be noted during post-editing were extracted and classified as
either lexical, grammatical, semantic and formatting problems. Data analysis was conducted by three
English educators (an English native and two Japanese native speakers). Manual analysis was carried
out with the analysts working together, first independently, and then by tabulating and classifying the
results upon mutual agreement. The cause of each error was carefully examined to distinguish errors
caused by issues within the STs themselves from those caused by NMT error.

Reasons for Targeting NMT Output of Pre-edited Texts

There are two types of usage to produce comprehensive TTs: MT use with post-editing, and MT
use with both pre- and post-editing (Cheng et al., 2021). Pym et al. (2022) compared the effects of
pre-editing with those of post-editing concluding that pre-editing results in a greater reduction of
errors than post-editing. Other research has revealed that pre-editing helped to improve the quality
of MT output (e.g., Cheng et al., 2021; Farhana et al., 2023; Kokanova et al., 2022; Simonova &
Patiniotaki, 2022; Tuzcu, 2021). While pre-editing is effective, MT output of pre-edited text still has
some problematic issues (Mercader-Alarcén & Sanchez-Martinez, 2016; Tsuji & Okamoto, 2022).
Hiraoka and Yamada (2019) present some cases in which the quality of MT output of pre-edited
texts does not improve or even deteriorates, possibly as a result of the editors’ technical skills. For
that reason, post-editing is required to enhance the quality of MT output after pre-editing (Cheng
et al., 2021). Accordingly, some research (e.g., Cheng et al., 2021; Zheng et al., 2022) claims that a
combination of pre-editing and post-editing is more effective in improving the overall quality of MT
output. Pre-editing reduces MT errors (Farhana et al., 2023; Kokanova et al., 2022; Li & Lu, 2021)
and the human effort required for post-editing (EIBeheri, 2019; Giiner & Giiner, 2019; Kokanova et
al., 2022). While post-editing improves the form and accordance with a particular domain or style and
cultural appropriateness, pre-editing significantly enhances the semantic accuracy and appropriateness
of MT output (Liang & Han, 2022). In light of these remarks, this study focused on TSs translated
by NMT from pre-edited STs.

RESULTS

NMT errors in TTs were categorized in Table 1. Out of 183, the number of TSs with issues was 72.
No issues were found by the analysts in more than half of the TSs selected by students. In the event
that a sentence had multiple problematic elements, all were counted.

NMT Errors Identified in Pre-edited NMT Output Sentences
Errors Related to Lexical Issues

MT errors related to lexical issues were inappropriate TL vocabulary, and redundant or repeated
TL expressions. Specific examples of the former are presented first, followed by those of the latter.

Inappropriate TL vocabulary. The most frequent problematic element was inappropriate TL
vocabulary. The examples presented below have no grammatical and/or structural errors, but an
incorrect use of TL vocabulary in the specific context.
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Table 1. Classification Table of Problematic Elements in MT Output of Pre-edited Texts

Issue No. Type of Issue Problematic Elements qu;mé)::oiz Nuniib:: t(:) f;i;rors
Inappropriate TL vocabulary 19° 5
1 Lexical Issues
Redundant or repeated TL expressions 7 15
Misuse or lack of determiners 8° 0
Misuse or lack of prepositions 5 0
Inappropriate singular and plural forms 3 0
Grammatical Inappropriate verb collocations 3 0
2 Issues Inappropriate verb use 3 1
Inappropriate participle forms 2 0
Inappropriate part-of-speech 1 0
Lack of subject 0 2
Misuse of punctuation 5 0
Formatting Misuse of upper- and lower-cases characters 2 0
: Errors Missing quotation marks 2 0
Others 2 0
Missing information 0 8
4 Semantic Issues
Incomprehensible sentences 0 2

Note. This table demonstrates the problematic elements in MT output. Most of the issues were recognised as NMT errors, but some issues were caused
by errors in the STs.

2The causes for this type of MT error are related to TL vocabularies translated incorrectly given the specific context (7), Japanese-specific expressions
(6), and technical terminology (6). Numbers in parentheses indicate the number of occurrences for each cause.

bThis type of MT error is caused by: articles (6) and quantifiers (2).

Ex. 1: Next, “information seeking” is the process by which consumers gather pertinent information

in an attempt to make a reasonable decision.

The underlined vocabulary, “reasonable,” is used inappropriately. In this case, “an informed
decision” would be more in line with the meaning of the source-language sentence (SS) since a
decision would be made after gathering detailed information. The difference between the two terms
can be explained in the following example: We believe he made a reasonable decision because it
was an informed decision. The SL vocabulary® corresponding to “reasonable” is aligned with the
meaning in the SL, but not the TL. Rectifying this type of NMT error requires a higher level of TL
proficiency on the part of TL learners/MT users in order to recognise the nuance in meaning that
distinguishes the two terms.

The following sentence has the same issue as that of Ex. 1.

Ex. 2: It heals spontaneously, but the scar remains.

“Spontaneously” used with “heal” is unnatural, and suggests suddenness or unexpectedness.
Instead of “spontaneously,” it is better to use “naturally” or “by itself” to convey the original meaning.
It is not easy to recognise this issue while pre-editing STs since the SL vocabulary used in the SS°
is not particularly problematic. As Ex. 1 suggests, this type of error-correction requires a deeper
knowledge of the subtle nuances of TL linguistic meanings and collocations.
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As shown in the above two examples,” the nuances of TL vocabulary should be carefully
checked. Especially since, even when the SL vocabulary is aligned in the ST context, it sometimes
has issues in the TT. Other causes for this error type can be identified as follows: mistranslated SL
technical terminology, mistranslated expressions specific to Japanese, and inappropriate selection
of SL vocabulary. A student used a technical term, E M ¥E 4K in the ST, which NMT translated
into “a true semiconductor,” rather than “an intrinsic semiconductor.” Japanese-specific expressions
were also mistranslated, such as & B BO#E, which resulted in “young grass-colored paper,” while
the correct translation may be yellowish-green colored paper. These two cases could be prevented by
checking what TL technical terminologies are used in a specific TL context or how Japanese-specific
expressions are translated in MT output. For a detailed discussion of cases related to the inappropriate
selection of SL vocabulary, see Inappropriate TL Vocabulary Caused by STs, below.

Redundant or Repeated TL Expressions. Redundancy in TS was another notable error. Alternative
descriptions or synonyms should be explored if the same vocabulary is used repetitively or
unnecessarily.

Ex. 3: Therefore, newly , cleared land was , cleared, a canal was built to allow water to flow through,
and the boats were moved on carts powered by hydroelectric power plants.?

“Cleared” is used twice in the first part. It could be improved as follows: “Therefore, land was
newly cleared and....”
carriers.

Ex. 4: In semiconductors, the things that play the role of charge  carriers are called

[¢3) @)

In Ex. 4, the SS° has no issues, but the TS displays redundancy due to the duplication of “carriers.”
To be aligned with the SS meaning, the author should post-edit the sentence to “the things that play
the role of carrying/transferring charge are called carriers.”

As seen in these examples, TL learners/MT users need to explore alternative descriptions in the
event that the same vocabulary is used repetitively.

Errors Related to Grammatical Issues

The most frequent MT errors related to grammatical issues were the misuse or lack of determiners, and
prepositions. Issues with determiners are presented first, followed by those relating to prepositions.

Misuse or Lack of Determiners. The most frequent errors within grammatical issues (see Table
1) were the misuse or lack of determiners. Determiners, especially articles, are one of the most
difficult grammatical elements for Japanese learners of English to acquire (Aoki, 2000) as the
Japanese language has no equivalent.

Ex. 5: | Fatigue fracture is a fracture in which cracks caused by repeated stresses spread and lead
to , final fracture.
“Fatigue fracture [underlined (1)]” and “final fracture [underlined (2)]” need “a” as they are not
proper nouns, and the sentence is identifying these two things as different types of fracture.

Ex. 6: However, , society has become so overflowing with information that few people have the time

to think for themse;lves, ar'ld it seems as if people are becoming more indifferent to , the society
and the world behind the information.
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Since the first mention of “society [underlined (1)]” is used generally (i.e., to mean “society at
large”) the subsequent use of “society [underlined (2)],” referring to the same thing, should not use
the determiner “the.” In doing so, the TS is either grammatically inaccurate or is using the term in a
different way (e.g., to mean “an organisation known as a society”). Although the latter is plausible,
it is confusing and does not accurately reflect the ST in any event. Another case caused by misuse
of quantifiers is as follows:

Ex. 7: As a student of architecture, I strongly felt that I must acquire as much knowledge and , skills
as I could at university and fully utilize , the knowledge and skills I had learned once I started
working.

Since “skills [underlined (1)]” is a countable noun, “many” should be used to quantify it, rather
than “much,” making the correct phrase “...and as many skills....” which reconciles this issue. The
issue related to the underlined (2) will be discussed later in this paper.

Misuse or Lack of Prepositions. Incorrect use of prepositions was the second most frequent
grammatical error. One case relating to this is as follows:

Ex. 8: Formerly called , “adult diseases,” the Ministry of Health and Welfare proposed in 1966
that the term , “lifestyle-related diseases™ be changed , to “adult diseases” because they can
be prevented by improving lifestyle habits even in adults, and because they can occur even in
non-adults.

The relationship between statements in the SS'° is reversed since the term “adult diseases”
[underlined (1)] was to be changed to “lifestyle-related diseases [underlined (2)].” It can be solved
if the preposition “to [underlined (3)]” is changed to “from.” This type of error is not easy to solve
during the pre-editing phase and careful proofreading is essential to notice such mistakes.

Other Notable Errors. Although relatively rare, the misuse of singular and plural forms and verb
tense were other significant errors in the NMT output.

Ex. 9: There are two types of , impurity semiconductors."

@)
“Types” is pluralised, therefore “semiconductors [underlined (2)]” should just be singular. As
with the article, since Japanese has no equivalent, plural/singular forms are again one of the more
difficult grammatical elements for Japanese learners of English to acquire. Furthermore, the noun
“impurity [underlined (1)]” was classified as an inappropriate part-of-speech (see Table 1), as the
correct word would be the adjective “impure.”
The following sentence displays the issue related to inappropriate verb use.

Ex. 10: Nevertheless, the Japanese pair |, had won the gold medal with an , outstanding combination
to beat the Danes in an , outstanding performance.

In this case, use of past perfect tense [underlined (1)] suggests that although the “Japanese pair”
previously held the gold medal, they no longer do. This is incongruent with the meaning of the SS,"
wherein the pair still hold the medal. The selection of past perfect, rather than simple past or present
perfect, alters the meaning of the TS when compared with the SS. Moreover, recognition of this
discrepancy may require a relatively high TL proficiency in order to understand the nuance of using
each verb tense. Separately, the underlined (2) and (3) can be regarded as repeated vocabulary, thus,
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either could be replaced with synonyms, such as “fantastic” or “incredible.” The corresponding SL
words used in the SS is not problematic.

Errors in MT Output Caused by Source Texts
Redundancy Caused by STs

Next, the analysis will look towards errors in the MT output which were caused by problems in STs
rather than any issue relating to the NMT itself. The repetitive usage of the same words or phrases
in STs directly resulted in unnatural repetition in TTs.

Ex. 11: ...because not only people living in Japan but also people all over the world can be affected

by (Uhffzslyle_ne]am_d_dlsgasgs o Lifestyle-related diseases can lead to more dangerous , diseases.

“Disease” is used many times here. The redundancy of vocabulary can be avoided by changing
“Lifestyle-related diseases [underlined (2)]” to “These,” or by using the relative pronoun, “which,”
to smoothly connect the two sentences. Also, “diseases [underlined (3)]” could be replaced with a
synonym such as “conditions” for a higher-quality TS. (Note: Unlike the former [underlined (2)],
however, the SL vocabulary corresponding to “diseases [underlined (3)]” used in the SS" used
synonyms, thus, this particular instance was recorded as an MT error, discussed in the previous section.)
Similar to the underlined (1) and (2), “the knowledge and skills [underlined (2)]” in Ex. 7 was caused
by redundancy in the SS'* and should be replaced with “what” or “everything” to improve the quality
of the TT. Alternative expressions or vocabularies should potentially be explored by MT users in the
event that the same vocabulary item is used more than once, particularly within the same sentence.

Words having the same (or nearly the same) meaning used in a sentence can be redundant. One
case relating to this is as follows:

Ex. 12: Bears have a habit of bringing back the salmon they catch to their own habitat, so during the
salmon run, there are large numbers of dead salmon carcasses on the ground.

The underlined “dead salmon carcasses” is redundant as a carcass is always dead. However, this
error was caused by redundancy in the SS'5 rather than NMT. This type of error must be noticed
during the pre-editing phase.

Inappropriate TL Vocabulary Caused by STs

The examples presented below have an inappropriate TL vocabulary, caused by choosing SL
vocabulary which is incompatible with the SS context.

Ex. 13: I had thought that the only effect of | sleep deprivation was physical exhaustion, but was
surprised to learn that it is , an action that increases the risk of lifestyle-related diseases.
“Sleep deprivation [underlined (1)]” cannot typically be interpreted as “an action [underlined

(2)]” performed on oneself. The nuance of this term is not semantically fitting even in the SS.'¢ Such

SL words were directly translated with an inappropriate nuance in this particular context, resulting

in semantic inconsistency/unnaturalness in the TS. Instead of “an action,” the use of “something”

eliminates this issue. Alternatively, the TS can be revised as “...was surprised to learn that it increases
the risk of lifestyle-related diseases.”

Similarly, below is another problematic TS example caused by selecting incongruous SL
vocabulary.
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Ex. 14: Here, I believe, lies W the factor o behind what my ballet teacher once told me: that it is harder

to soften the body as it grows.!”

The term “factor [underlined (1)]” does not by itself collocate with the subsequent part [underlined
(2)]. Rather, it should state, for instance, “...lies the meaning/truth/cause behind....” Using SL
vocabulary equivalent to meaning/truth/cause will eliminate this unnaturalness in the translation,
while retaining the ST’s meaning. This type of error was caused by STs, thus, they can be avoided
as part of the pre-editing phase.

To briefly summarize, the problematic elements to be corrected in relation to lexical issues
were inappropriate TL vocabulary, and redundant or repeated TL expressions. The former (see Ex.
1, 2) required a deeper understanding of the subtle nuances of TL vocabulary, compared to the latter
(see Ex. 3, 4, 10), which can easily be resolved by searching for synonyms or replacing them with
alternative TL descriptions. TL learners need to take care with repetitive words or phrases used
redundantly when writing STs. In terms of grammatical issues, the most frequent errors were the
misuse or lack of determiners (see Ex. 5, 6, 7) and those related to the misuse or lack of prepositions
(see Ex. 8). Advanced knowledge on TL grammar and syntactical rules is required for Japanese
learners of English to correct misused determiners and prepositions, due to their absence in their L1.
Other notable errors were the misuse of singular and plural forms (see Ex. 9) and verb tense (see Ex.
10). Apart from these NMT errors, there were errors caused by STs. Of these, the errors caused by
redundancy or repetition in SSs (see Ex. 7, 11, 12) are relatively easy to correct. Even errors caused
by inappropriate selection of SL vocabulary (see Ex. 13, 14) can generally be prevented by carefully
choosing precise SL vocabulary and reducing ambiguity in STs when writing them.

DISCUSSION AND CONCLUSION

Most NMT errors did not significantly interfere with meaning since the target of this study was the
NMT output of pre-edited STs.!® The analysts did not find critical errors affecting communication
such as missing sections of the message or omitted sentences, which are regarded as typical MT
errors (Nakazawa, 2017; Tabata, 2021).

Out of the 183 pre-edited TSs, NMT errors which learners could not identify by themselves
were found within 72 TSs. Amongst all errors in the output, issues caused by errors in the STs
were excluded as they were not NMT errors but a matter of the students’ Japanese-writing skills.
When appropriate SSs were entered into NMT, major errors affecting intelligibility and meaning
such as lack of sentence elements (Castilho et al., 2017; Wu et al., 2016) were relatively rare, thus,
correction was mostly simple. The pre-editing phase can help users avoid such critical errors,
so the quality of MT output translated from the pre-edited texts was largely close in meaning
to the STs. However, considering the fact that the final NMT outputs still had some lexical and
grammatical issues to be corrected, Japanese learners of English need to be aware of the following
three elements in eliminating MT errors during a post-editing phase: lexical, grammatical, and
formatting errors output by NMT. The formatting errors are relatively minor and can be solved
during the reviewing process. The abovesaid three elements also provide the response to RQ1.
To solve these NMT errors, training sessions for post-editing would be necessary for TL learners
to effectively produce better-quality TTs. The errors identified in this study could be used as
a reference for developing MTPE strategies for Japanese-English translations. That said, some
issues were caused by errors remaining in the pre-edited STs, such as redundant or repeated SL
expressions, missing information, inappropriate selection of SL vocabulary, the lack of subject,
and incomprehensible sentences. TL learners need to proofread their pre-edited STs carefully
and confirm whether the STs are comprehensible in terms of the aforesaid aspects.
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In response to RQ2, the findings in this study are partially identical to NMT errors
provided by TAUS (2016), Koo et al. (2022), and Daem et al. (2017). Firstly, the lexical issues
mentioned in the present study, which are essential for obtaining satisfactory translation quality,
are somewhat similar to the MTPE problems provided by TAUS (2016). However, most of the
MTPE problems related to grammatical issues, shown in Table 1, were absent in TAUS (2016).
More specifically, TAUS (2016) does not contain the following items: inappropriate determiner
usage, prepositions, verb tense, and verb collocations. Likewise, the lexical issues found by
Koo et al. (2022), focusing on Korean-English MT output, largely reflect those identified in
the present study; in particular inappropriate TL vocabulary, and redundant or repeated TL
expressions. While inappropriate TL words were mostly caused by Korean-specific expressions
in Koo et al. (2022), in the present study, this error type was the result of not only Japanese-
specific expressions but also technical terminology or inappropriate collocations. MT errors at
the syntax and grammatical level, however, have no similarity between the two studies. From
the view of grammatical issues, while the present study has identified inappropriate determiner
use, preposition use, and singular and plural forms as major MT errors, Koo et al. did not
regard them as critical. Additionally, Koo et al. (2022) identified the misuse of suffixes and
auxiliary verbs, numeric, sequential, and semantic issues as MT errors, whereas these same
errors were not found in this study. Finally, while errors related to inappropriate singular and
plural forms and redundant or repeated TL expressions were found in the present study, these
errors were absent in Daem et al. (2017), who analyzed English-Dutch NMT output. Daem
at al. (2017) identified errors in structure, coherence, and spelling, whereas this study did
not find any such issue. Otherwise, the errors identified in this study are similar to those of
Daem et al. (2017). Misuse of determiners, prepositions and singular and plural forms could
be considered as distinctive NMT errors particular to the Japanese-English language pair.
Japanese has no linguistic elements equivalent to determiners, prepositions, and singular and
plural forms. Likewise, Japanese can often be understood without clearly articulating the
subject of SS in the STs, which, in some instances, may confuse the NMT and cause errors in
its output. Japanese users should not delete sentence elements during the pre-editing process,'
even in cases where the resulting sentence remains grammatically accurate and semantically
comprehensible in Japanese-texts.

Even though NMTs have been making remarkable progress, they still output TTs with errors.
Therefore, TL learners/MT users need to be aware of the aforementioned elements to effectively use
such imperfect NMTs. It is crucial for TL learners to learn the correct use of determiners, prepositions,
and singular and plural forms in the TS context. Therefore, they need to pursue further learning to
acquire a higher level of TL proficiency required to notice the nuances of TL linguistic meanings
and their agreement or disagreement with that of the ST.

LIMITATIONS

While the present study reported important insights into identifying NMT errors for effective MTPE,
there are some limitations in its design. The first limitation is that this study focused on MT output
of pre-edited STs. The results would be presumably different when analysing NMT output without
pre-editing. The second is that the study involved a limited number of participants at a particular
level of TL proficiency. Furthermore, it focused on translating from Japanese (SL) to English (TL)
within the basic academic writing genre. Accordingly, the findings cannot necessarily be extrapolated
to other languages, writing genres or NMT users in different contexts. Therefore, further research
comparing elements users must be aware of when post-editing TTs (i.e., MT output from pre-edited
texts) to those for raw TTs (without pre-editing) is required moving forward, along with a multi-genre
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text design. This may contribute to determining how learners can effectively use NMT to produce
higher quality TTs in a range of contexts and genres.
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ENDNOTES

! There are two types of post-editing: 1) Post-editing TTs written in a first language (L.1), and 2) post-editing

TTs written in a second language (L2). The Previous Research section focuses mainly on the latter as the
present study aims to identify NMT errors written in the L2 (English). The TL can be either an L1 or L2,
as it refers to the language output by MT, however this paper mainly refers to TL as the L.2.

This is drawn from results of Tsuji (2020). The researcher conducted a systematic review of previous

studies on L2 writings and described the differences in the reviewing process between advanced and

beginner L2 writers.

3 TTs output by DeepL are comparable to those from ChatGPT (Jiao et al., 2023).

The student’s awareness prompted by pre-editing was categorized in two ways: 1) an awareness of syntactic

development to improve syntactic consistency, and 2) an awareness of semantic development to improve

content consistency. More details are described in Tsuji and Okamoto (2022).

5 The pre-edited SSis as follows: JXIC, TEIRE, &k, HEENfFrZLBRELET TS &, #EY
BHEHREEH TV 7O A, The underlined SL term corresponds to the underlined part in Ex. 1.

6 The pre-edited SS is as follows: Z N & BAREE TS A, EHEIR > TLES, The underlined SL

term corresponds to the underlined part in Ex. 2.

All Japanese words in Ex. 1 and 2 make sense in STs, but the English translation was inaccurate in the

given context.

$ The pre-edited SS is as follows: T D=8, HMLIC L% = FVWBEWT, BKEED oKk

BRI, TRACMAKIREFOBHEEVABIMEZOE BB EIEVSFRNES
Nz, The underlined SL term relates to both numbered terms in Ex. 3.

o The pre-edited SS is as follows: ¥ EA Tk, Bz ESREANEZRLIELOOCZE , FYUT
EMFT’E T, The underlined SL terms are those related to the numbers in Ex. 4.

10 The pre-edited SS is as follows: BAHT I, N THAML EFERTWED, HATH 2> TEEE
BEOBEI LY FHTE, RATEITERETHTREMN BB LN S, 19665 CFE
B, EEBERE, cHMTDCZRIBL I, The underlined SL terms are those related to
the numbers in Ex. 8. The preposition “to [underlined (3) in Ex. 8] has no equivalent in the SS.

i The pre-edited SS is as follows: 25}3@(1) THEY 2 BN DB, The underlined SL terms are those
related to the numbers in Ex. 9.

12 The pre-edited SS is as follows: TNICEA LD ST, BEORTE, o EEOIEX—> 3
YTTFUR—U% BRBEICTL, £XH )% #EL TV, The underlined SL terms are those
related to the numbers in Ex. 10.

13 The pre-edited SS is as follows: BHE %S, ARICFATVIALE T THESHRFOALE l)i
EEBECE O TLRS>ARMAB2ASE, , EEBEBEE > LBRA KRB RN

%, The underlined SL terms are those related to the numbers in Ex. 11.

(O]
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The pre-edited SS is as follows: ZBEZRIOFEE LT, FFKFETHEVEDIEDOTEDHHY
BEifizTE2EFZ<BHBL., ?ﬁﬁfﬁﬂ%‘—z}"%t(z)wﬁ F+RIERALETAE RS
F\WEB<BU T=, The underlined SL terms are those related to the numbers in Ex. 7.
The pre-edited SS is as follows: VX FFEA LY T EZBSTOERICESRZIEENS DD T,
HTOBEOBBRFILALE YT ORBAKREICHTEICES TWS, The underlined SL term
corresponds to the underlined part in Ex. 12.
The pre-edited SSis as follows: falk, | EEETE QX BRFEARND LG LER>TVWEN, &
FEEEROURVZEHB o @'ﬂfé &% EIZBWV =, The underlined SL terms are those related
to the numbers in Ex. 13.
The pre-edited SS is as follows: — 22,  AO2TNLIOEEICEDhE, RRTDELH4%E
FoMKLICLKLKEDE \,\5(]) E@ﬁ@ﬁ“@% &£ %X %, The underlined SL terms are those
related to the numbers in Ex. 14.
The activity of pre-editing contributes to syntactic and semantic development in STs: The former is
improved by, for instance, clarifying necessary sentence parts, simplifying sentence structure, and using
appropriate linking words, etc.; and the latter by avoiding long SSs, simplifying lengthy phrases, and
reducing the ambiguity in each word, etc. More details are described in Tsuji and Okamoto (2022).
Japan’s ethnic and cultural homogeneity influences students to heavily rely on their implicit understanding
during communication (Nishimura et al., 2008) in the case written communication, too (Tsuji, 2021).
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