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Foreword 

Since its inauguration in Copenhagen (2014), Translation in Transition has become 
a central meeting point for empirical translation studies in Europe through 
successive editions of the conference in Germersheim (2015), Ghent (2017), and 
Barcelona (2019). The fifth iteration of this conference (TT5) was held outside 
Europe, at Kent State University (USA). It was, as before, a forum of discussion 
focused on empirical research in the fields of translation and interpreting. 

As in the previous iterations, TT5 provides a forum for discussion to learn more 
about how human translators exercise their skill cognitively and also how computer 
programs can be designed to help human translators, by automatically translating 
written text, by recognizing and translating spoken utterances, or—more indirectly—
by logging translation events and analyzing recorded process data. 

The special focus of TT5 is on human and machine intelligence. In times of 
increasing machine intelligence, translation aides and translation technologies are 
changing at a rapid pace, fundamentally transforming the status of translation and the 
translation profession. TT5 aims at discussing related questions, including: How can 
humans cope with machine intelligence that is being developed? Also, how do 
humans cope with machine intelligence, and how can machines adapt to the human 
condition? What are the fundamental mechanisms that underlie human translation 
performance? What is the effect of technology on the translation process, translation 
performance, job satisfaction, the translation product, and society? 

The following extended abstracts represent this discussion in translation process 
research. They were submitted and accepted by poster presenters at the fifth 
iteration of Translation in Transition.  
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Aspire: an MT-based Bilingual Corpus Aligner Utilizing Triangulated 
Parameters to Achieve Higher Accuracy 
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1 Introduction 
 

Aligning bilingual corpus is essential for 
machine translation (MT) engine training, corpus 
linguistics studies, term extraction, concordance 
search, and the creation of translation memories 
for use in computer- assisted translation (CAT) 
tools. 

 
While segment alignment based on semantic 
features has recently offered more promising 
results than length-based algorithms, there is still 
room for improvement. For example, the MT-
based tool Bleualign (Sennrich & Volk, 2010) 
offers little customizability, and does not perform 
adequately when handling corpora containing 
clutter and noise, which is typical of content 
harvested from the web, or when there are 
version differences between the source and the 
target. These shortcomings can also be observed 
in algorithms that do not use MT, like the length-
based approach (Gale & Church, 1991) and 
Hunalign’s dictionary- based approach (Varga et 
al., 2007). 

 
On the other hand, proprietary tools that rely in 
great part on manual segment alignment or user 
correction using a graphical editor require 
significant effort and time to produce high-
quality translation memories. Without manual 
correction, alignments created using these 
graphical editors may produce poor results. 

 
 

In light of the previous, a new MT-based 
alignment tool, Aspire, was created in Python to 
tolerate higher levels of noise in data and to 
achieve higher accuracy in alignment. Aspire 
addresses the problem of misalignments and 
noise by using a semantic scoring algorithm that 
relies on scikit-learn’s implementation of Tf-idf 
(term frequency-inverse document frequency), 
which is a term weighting model that is useful 
for measuring semantic similarity. In addition to 
Tf-idf, Aspire uses dynamic programming and 
triangulated parameters such as positional 
features, anchors, length correspondence, as well 
as other strong indicators, such as numbers, 
punctuation marks, and acronyms to achieve 
highly accurate alignment. Even without human 
review, Aspire can achieve high levels of 
accuracy. When tested on content obtained from 
the web, it correctly aligned 96% of the possible 
pairs, and its error rate was less than 1%. The 
remaining pairs were false negatives. 

 
2 Methodology 

 
Forming a probability model as whole, the 
triangulated, interdependent parameters take into 
account semantic, positional, and length 
correspondence to align segments even when two 
segments that should align are not positioned 
similarly in the source and target 
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texts or when they achieve a low semantic score. 
 

The main factors taken into consideration and 
measured by the tool to achieve higher alignment 
accuracy are: 

a. A lexical score based on machine 
translation of the target text, which is 
compared to the source text. Semantic 
comparison is performed using Tf-idf cosine 
similarity after the text is tokenized and 
stemmed. 
b. A length score. A pair with both high 
semantic and length scores is used for setting 
anchors, which are highly reliable points of 
reference that neighboring pairs can use as 
hints for calculating positional scores. 
c. A positional score that represents the 
segment’s distance from the last known 
anchor. 
d. A special tokens score based on 
acronyms, numbers, and other unique 
symbols. This score is used for elevating the 
score of low-accuracy pairs surrounded by 
high-confidence pairs. 

 
Each factor is assigned a level of importance, i.e. 
weight, which can be customized. Semantic 
correspondence is typically given the highest 
weight. Eventually, scores and weights are used 
to produce an average score for each segment 
pair. The more two segments correspond in terms 
of semantic equivalence, position, and length, the 
higher the average score is. 

 
Weights are customizable. The following 
may serve as a typical weighting scheme: 

a. Semantic: 70% importance. 
b. Length: 10% importance. 
c. Positional: 10% importance. 
d. Special tokens: 10% importance. 
e.  

After aligning the most likely pairs, the algorithm 
looks for any unpaired fragments and joins them 
with their most likely matches using the same 
scoring parameters, thus forming one-to-many and 
many-to-one pairs even when the source and the 
target do not employ similar sentence boundaries. 
 

1 Good alignments that are captured by the tool. 
2 Rate of bad alignments and noise. 

Weights and minimums for semantic and length 
scores are adjustable. Accordingly, advanced 
users can make them stricter if higher accuracy is 

desirable at the expense of coverage1. This 
flexibility may come in handy depending on how 
a user wants to employ the tool. 

 
3 Evaluation method and results 

 
Manual alignments were conducted on bilingual 
texts obtained from the websites of Human 
Rights Watch and The World Health 
Organization. The sample size was 
approximately 20,000 words divided across the 
following language pairs: English-Arabic, 
English-Spanish, and English-French. The same 
sample was then automatically aligned using 
three tools: Aspire, Hunalign, and Bleualign. The 
outputs of the three tools were compared with the 
manual alignments in terms of coverage rate and 

error rate2. The same segmentation was used for 
both manual and automatic alignments, and the 
same MT was used for Aspire and Bleualign. 

The following table offers a comparison of 
accuracy tests: 

 
Algorithm Coverage rate Error rate 

Aspire 96% 0.30% 

Hunalign 91% 10% 

Bleualign 43% 56% 

Table 1: Aspire's coverage rate and error rate 
compared to Hunalign and Bleualign. 

4 Interface 
 

Aspire can be run with or without user editing, but 
a visual interface is available if manual correction 
is needed. The user can also customize the weight 
assigned to each parameter as needed. The user 
can preview alignment results and scores, filter 
aligned segments by weighted scores, reject false 
positives, and override false negatives as 
necessary before exporting the final alignments. 
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Figure 1: A preview of Aspire’s scoring results 
interface 

5 Future Implications 
 

Tests so far show that Aspire captures a greater 
number of alignments with a smaller risk for 
false positives. This helps creating translation 
memories that are both larger and cleaner. By 
extracting highly accurate alignments, Aspire 
could potentially be used to offer better MT 
training data. The tool could also be used to 
recycle legacy translations to build better 
translation memories for use in CAT tools, term 
extraction, or concordance search. 

 
With the rise of affordable and self-hosted 
machine translation engines, MT-based 
alignment will likely become a standard 
alignment method. 

6 Limitations 
 

The tool was tested on three language pairs 
only. More testing on a larger sample and on 
more language pairs should prove helpful in 
demonstrating alignment quality for other 
content types. 
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Subtitling in Transition: The case of TED talks 
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1 Introduction 

Subtitles are a vital tool for facilitating 
accessibility and the spread of information to 
audiences with different linguistic needs and 
preferences. With the advances in digital 
technologies, subtitling, as a form of audiovisual 
translation, is no longer a task practiced 
exclusively by professionals, but it has become 
extremely popular among volunteers and fans 
(Bogucki, 2009; Díaz-Cintas, J. & Muñoz 
Sánchez, 2005; Ferrer Simó, 2005). One of the 
largest projects of volunteer subtitling is the TED 
Talk Translators programme, with ~3000 talks in 
various topics subtitled in 116 languages  by 
more than 33,000 volunteers. The programme 
has been constantly growing and adapting to 
respond to the increasing global interest in TED 
talks. Over the years, subtitling guidelines have 
been drafted, new tools have been introduced and 
a thorough quality check process has been set up. 
In this work, we pose the question of whether 
this constant transition and refinement of the 
workflows of the programme is mirrored in the 
quality of the produced subtitles, in terms of their 
form and conformity to traditional subtitling 
constraints (Díaz-Cintas and Ramael, 2007). We 
conduct a corpus analysis based on TED talk 
subtitles, focusing here on their conformity to the 
subtitling constraint of length (maximum number 
of characters per subtitle). 

2 Methodology 

Data: We use MuST-Cinema (Karakanta et al., 
2020), a multilingual speech-to-subtitles corpus 
compiled from the subtitle files (.srt) of TED 
talks in 7 language pairs (English→German, 
Spanish, Italian, French, Portuguese, Dutch, 
Romanian). The corpus contains (audio, source 
language subtitles, target language subtitles) 
triplets. 

Metric: We investigate the conformity to the 
subtitling constraint of length. Due to the limited 
space on screen, a subtitle cannot exceed a 
specific length. According to the TED translation 
guidelines, conformity is measured with a 
maximum subtitle length of <=84 characters 
(maximum 2 lines of up to 42 characters each). 

3 Results 

We compute the percentage of non-conforming 
subtitles per year for each language. The year 
corresponds to the date of release of the talk, but 
due to the popularity of the programme, talks are 
normally translated in a short time after their 
release. Figure 1 shows the percentage of non-
conforming subtitles per year for French. We 
observe a consistent decrease in the percentage 
of subtitles not respecting the length constraint, 
especially after 2012. The same tendency is 
observed for all languages, even though some 
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Figure 1. Percentage of non-conforming subtitles per year (French) 
 

languages have consistently higher non-
conformity percentages than others (higher for 
Spanish and French, lowest for Portuguese). For 
all languages, there is a sharp reduction in the 
number of non-conforming subtitles in year 
2009, gradually reaching an almost full 
conformity around 2012. This suggests a shift 
from a “plain” translation of the source 
transcript, which does not consider subtitling 
constraints, to well-formed subtitles. 

This shift can be attributed to several factors: as 
the pool of volunteers grew, multiple roles could 
be allocated to review and quality-check the 
translation. Subtitling guidelines were drafted 
and training material was released for the 
volunteers. Technology and tools seem to have 
played an important role. To ensure better 
management, the translation project was 
transferred under the Amara collaborative 
platform. The task of subtitling is performed 
through the Amara subtitle editor, which allows 
for automatically controlling length and reading 
speed constraints. This facilitates the work of 
subtitlers by notifying them when subtitles 
exceed the maximum length, leading them to 
rephrase, condense and omit information in order 
to avoid delivering a translation with error 
messages. Therefore, it is possible that the 
adoption of the subtitling tool increased the 

subtitle quality in terms of length conformity. By 
conducting a qualitative evaluation of several 
talks from different years, we observed that the 
main reasons for the non-conformity to the 
length constraint are the lack of compression 
and/or improper subtitle segmentation. The 
following examples in French and Italian come 
from Al Gore’s 2006 talk “Averting the climate 
crisis”1. The number of characters is shown in 
parentheses. The source language subtitles 
(English) here are verbatim transcriptions of the 
spoken utterances and have a frequent 
segmentation, which leads to one-liners and 
keeps the number of characters low: 

116 
00:06:03,464 --> 00:06:07,281 
What can you do about the climate crisis? (41) 
117 
00:06:08,137 --> 00:06:11,476 
I want to start with a couple of -- (35) 
118 
00:06:11,500 --> 00:06:14,069 
I'm going to show some new images, (34) 
119 
00:06:14,093 --> 00:06:19,216 

 
 
 

1https://www.ted.com/talks/al_gore_averting_the_cli 
mate_crisis#t-353391 
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and I'm going to recapitulate just four or five. 
(48) 

 
French: 
71 
00:06:02,820 --> 00:06:10,820 
Qu'est-ce que vous pouvez faire contre le 
réchauffement climatique? J'aimerais 
commencer avec -- (96) 
72 
00:06:10,820 --> 00:06:19,820 
Je vais vous montrer de nouvelles diapositives et 
je vais juste en détailler quatre ou cinq. (92) 

 
Italian: 
71 
00:06:02,820 --> 00:06:10,820 
Cosa si può fare per la crisi del clima? (40) 
72 
00:06:10,820 --> 00:06:19,820 
Voglio iniziare mostrando alcune nuove 
immagini, solo 4 o 5. (60) 

 
While both languages use the same timestamps, 
the French subtitles exceed by a large margin the 
84-character limit. The false start J'aimerais 
commencer avec is reproduced from the English 
captions and included in subtitle 71 for French, 
but it is omitted in Italian. In the French subtitle 
72 there is an unnecessary repetition of the 
phrase je vais, leading to a subtitle of 92 
characters. In addition, the French subtitle 
follows the phrasing of the English one. The 
Italian subtitle 72, however, is much more 
compact; the subtitler has merged the two main 
clauses in one and rephrased them in order to 
provide a shorter solution. In general, the Italian 
version has a larger degree of compression and 
omission than the French. This example shows 
that, despite a transition point towards higher 
conformity being present in 2009, there is some 
variation among the languages, which should be 
investigated in other factors, such as degree of 
expansion of the target language, volunteers’ 
experience, and properties of the talks (speech 
rate, disfluencies etc). 

 
4 Conclusion 

Our findings show that there is a chronological 
shift towards higher subtitling quality (in terms 
of subtitling constraints) in TED Talks, as a 
result of a thorough quality assurance process, 
well-defined subtitling guidelines, training 
material and the use of a subtitling tool. These 
elements could be adopted as best practices for 
further projects of volunteer subtitling to ensure 
the efficient diffusion of knowledge through 
audiovisual content. 
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1 Introduction 

Technology in general and machine translation 
(MT) in particular are intrinsically included in the 
translation process in the language industry. In 
fact, the 2020 Language Industry Survey by the 
European Association of Translation 

Companies1 shows machine translation post-
editing (MTPE) to be the most popular service 
and MT the strongest technology trend. 
Automation has focused primarily on how 
technical or scientific translations are produced 
and processed because of their repetitive nature 
and the priority given to accuracy. In recent 
years, however, there has been an interest to see 
how MT can benefit or hinder the translation of 
more creative texts, i.e. literary works or 
marketing. 

2 Related Word 

Some studies show that MT might help 
professional literary translators to be more 
productive (Toral et al. 2018). However, 
translators’ perception is that the “more creative” 
the literary text, the less useful MT is (Moorkens 
et al. 2018). On the other hand, 

there are few studies in machine-assisted 
translation that focus on the ultimate user of the 
translation (e.g. Castilho and Guerberof 2018; 
Guerberof, Moorkens and O’Brien 2019). 

2.1 Objectives 

The study presented here seeks to re-address this 
focus by applying MT to literary texts and 
focusing on the final user, to answer these 
questions: 

RQ1: Can we quantify the creativity in texts 
translated by humans as opposed to those 
produced with the aid of machines? 

RQ2: Do users reading translated material 
produced with and without the aid of machines 
have different reading experiences? 

2.2 Pilot project 

In the beginning of 2019, we carried out a pilot 
experiment (Guerberof Arenas & Toral, 2019) in 
one language direction (English-to- Catalan) that 
included a questionnaire to assess narrative 
engagement (Mangen and Kuiken 2014), using a 
scale created for this 

 
 

1      https://ec.europa.eu/info/sites/info/files/2020 

_language_industry_survey_report.pdf 
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purpose (Busselle and Bilandzic 2009), and to 
gauge the translation reception of a fictional 
piece translated in three conditions: from scratch 
(fully human translation by professional 
translators), machine translated, and a post-edited 
version (machine translation output corrected by 
professional translators). We found out that 
readers were more engaged with human 
translation, as expected, followed by, 
surprisingly, the machine translated text, and 
lastly by the post-edited text. 

2.3 Current Project 

We are presenting here the results of a follow- up 
experiment that seeks to explore further these 
questions by looking at the three modalities: 
Machine-translated (MT), Post- edited (MTPE) 
and translated without any aid (HT) applied to a 
short story. 

We analyzed, on the one hand, the two main 
aspects of creativity �acceptability and novelty, 
by looking at errors and creative shifts 
respectively (Bayer-Hohenwarter, 2012)�, and, 
on the other, the narrative engagement and 
reception of these translated texts in three 
modalities with a larger cohort of Catalan readers 
(n > 80). 

The results2 show that, in response to RQ1, 
creativity could be quantified when comparing 
translated texts in different modalities. We found 
that the HT texts score higher in creativity than 
MTPE, and MTPE scores higher than MT, 
especially when analyzing novelty in the 
translated texts. 

In response to RQ2, the clear answer is yes, 
readers engage differently depending on the 
modality. We saw a pattern where HT always 

 
 

 
2    The full results of this experiment will be 
available in Guerberof-Arenas, A. & Toral, A. 
(forthcoming). “The Impact of Post-editing and 
Machine Translation on Creativity and Reading 

show higher scores in narrative engagement and 
translation reception, where MTPE scores slightly 
higher in enjoyment. However, there were 
statistically significant differences only between 
HT and MT, and MTPE and MT, but not between 
HT and MTPE. 

Our objective is ultimately to understand how the 
use of MT technology might or might not 
constrain creativity in the translators’ process, and 
how readers engage and receive texts that have 
been translated assisted by this technology. Our 
next steps are to use this methodology to analyze 
English literary texts translated into Catalan and 
Dutch in the three aforementioned modalities3. 
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1. Introduction 

Studies on predictive processing of spoken 
language have found that language users can form 
predictions on different levels as an integral part 
of language comprehension. They can pre- 
activate the semantic/conceptual (Federmeier & 
Kutas, 1999; Federmeier & Kutas, 2001) and the 
structural features (Van Berkum et al., 2005; 
Wicha et al., 2004) of an upcoming argument 
based on various linguistic elements in the spoken 
input, such as the semantic and/or 
morphosyntactic cues (Altmann & Kamide, 1999; 
Kamide, Altmann, & Haywood, 2003). Such pre- 
activation has been demonstrated as anticipatory 
looks to the referents of upcoming arguments in 
visual scenes (e.g. Altmann & Kamide, 1999; 
Huettig & Altmann, 2005) using the visual world 
paradigm (VWP; Cooper, 1974; Tanenhaus, 
Spivey-Knowlton, Eberhard, & Sedivy, 1995). 

In a fairly under-investigated language in this 
context, Turkish, Brouwer, Özkan, & Küntay 
(2018) found that Turkish-speaking adults, 
similar to Dutch-speaking adults, could predict 
the upcoming argument based on the verb 
semantics in verb-medial sentences. Moreover, 
Özge, Küntay, & Snedeker (2019) recently 
showed that Turkish-speaking adults and 4-year- 
old children can predict the upcoming argument 

based on morphosyntactic cues (i.e., case 
markers) in both verb-medial and verb-final 
sentences. This finding implies that the case 
markers are interpreted incrementally and the 
thematic roles of the upcoming nouns can be 
assigned based on those case marker cues. 

Recent psycholinguistic research started 
investigating individual differences in predictive 
processing. In an investigation of spoken 
language processing using the VWP, Huettig & 
Janse (2016) found that the higher an individual’s 
working memory capacity (WMC), the more they 
engaged in prediction. Huettig (2015) argues that 
language-based predictions are mediated by 
working memory, where information in the 
sensory and linguistic input (in visuospatial 
memory) is connected to information in long-term 
memory (including phonological and semantic 
representations). The higher an individual’s 
WMC, the faster these connections will be made. 
As such, WMC appears as one important correlate 
of predictive processing. 

Prediction has also been found in the interpreting 
studies literature, where professional interpreters 
have shown more instances of prediction than 
student interpreters (Jörg 1997; Riccardi 1996). In 
addition, expertise related advantages have also 
been observed in tasks measuring working 
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memory capacity (WMC) (Padilla et al., 2005; 
Yudes et al., 2013). Nevertheless, while 
individual variations in WMC have been related 
to SI performance in untrained bilinguals 
(Christoffels et al., 2003) and trainee interpreters 
(Zhang and Yu, 2019, Lin et al., 2018), studies 
with professional interpreters have found either 
non-significant or weaker associations of WMC 
with SI performance (Timarová et al., 2015). 
Similarly, Liu et al. (2004) found differences in SI 
performance between professional and novice 
interpreters despite the two groups being matched 
for WMC. 

To our knowledge, predictive processing based on 
verb semantic cues has not been previously 
studied in the interpreter population using an 
online measure, such as eye tracking. What is 
more, even though WMC has been associated 
with prediction skill and found to be enhanced in 
interpreters, the relationship between the two has 
not been previously investigated in the context of 
interpreting studies. As such, this study aims to 
identify whether the professional interpreters’ 
semantic prediction skills during spoken language 
processing differ from that of students and 
whether WMC is associated with prediction skills 
in those two groups. Based on previous literature, 
we expected (1) the professional interpreters to 
exhibit better prediction skills compared to the 
student interpreters (i.e., earlier initiation of 
prediction or a stronger effect); (2) the 
professional interpreters to have larger WMC 
than the student interpreters; and (3) WMC skills 
to be involved in predictive processing differently 
for the two groups (i.e., larger involvement in the 
student interpreters than the professional 
interpreters). 

2. Method 

Our study investigated eye movements based on 
verb semantic cues in student (N = 21) and 
professional (N = 20) interpreters with Turkish as 
their A and English as their B language in a VWP 
eye tracking experiment. Participants completed a 
verb-based semantic prediction task and an 
operation span task. All participants had normal 
or corrected-to-normal vision. 

The eye tracking experiment was the same as the 
one that was used with Turkish-speaking 
participants in Brouwer et al. (2018). The 
experiment had 24 visual displays with two 
colored line drawings, corresponding to a target 
(e.g., a cake) and a competitor item (e.g., a tree). 
The visual displays were paired with prerecorded 
sentences that were either semantically 
constraining (1) or neutral (2), corresponding to 
semantic and neutral conditions, respectively. 

(1) Çocuk yiyor bu büyük keki [semantic] 
‘The boy eats the big cake’ 

(2) Çocuk görüyor bu büyük keki [neutral] 
‘The boy sees the big cake’ 

A female native adult speaker of Turkish recorded 
the sentences, which were minimally manipulated 
in PRAAT to adjust the prediction window (from 
verb onset to noun onset) to 2400 ms (see 
Brouwer et al., 2018 for the reasoning). Because 
our participants were adults, we did not use the 
motivational filler items, as was done in Brouwer 
et al.’s original experiment with children. The 
onset of the prerecorded sentences was 
synchronized with the onset of the presentation of 
the visual display, so that the participants did not 
have a preview of the visual display. 
Experimental stimuli were presented by E-Prime 
software, and a Tobii T120 eye tracker recorded 
the participants’ gaze behavior with a sampling 
rate of 60 Hz. The procedure lasted about 15 
minutes. 

We used an automated version of the operation 
span task for assessing participants’ working 
memory span (Mizrak & Oztekin, 2016; 
Unsworth, Heitz, Schrock, & Engle, 2005). The 
participants were required to decide whether the 
answer for an arithmetic operation was correct or 
not, as they tried to remember a set of unrelated 
letters (F, H, J, K, L, N, P, Q, R, S, T, Y) in the 
same order as presented. The participants first 
completed three practice sessions before the 
experimental procedure began. The experiment 
involved a letter presented on the screen for 1000 
ms after each arithmetic operation. The list length 
for the letters varied between 3 to 7. The operation 
span score presented the number of correct items 

Book of Abstracts: Translation in Transition (TT5) October 15 - 17,  2020

Page 11



recalled in the correct position. The procedure 
lasted about 10 minutes. This task constitutes a 
complex span task as it involves both a processing 
and storage component, but what sets it apart from 
other complex span tasks like reading or listening 
span, which only involve processing of verbal 
information, is the fact that it also engages more 
general (math) problem solving skills (Turner & 
Engle, 1989). 

3. Results and discussion 
 

We found a prediction effect (i.e., greater 
likelihood of looks to the target object in the 
semantic versus the neutral condition) for both 
groups in the verb-based semantic prediction task, 
as indicated by previous research with Turkish- 
speaking adult participants (Brouwer et al., 2019). 
However, this effect seemed to be stronger for the 
professionals than the students. Based on 
preliminary interpretation of the data, the two 
groups exhibited different gaze behavior: the 
professional interpreters were earlier than the 
students in initiating predictive looks to the target 
objects by about 300 ms. 

Unlike previous literature, there were no 
significant group differences in the WMCs of our 
participants. However, when the two groups were 
divided into high versus low WMC sub-groups 
based on the median WMC scores, the high WMC 
student interpreter group was found to outperform 
the low WMC student interpreter group in the 
prediction task, whereas no such performance 
difference was observed for the high versus low 
WMC professional groups. 

4. Conclusions 
 

In line with our hypothesis, these findings 
suggested that the professional interpreters 
exploited the semantic prediction cue faster and 
more competently than the students did. In 
addition, it is the only type of cue that the 
professional interpreters made use of, and perhaps 
needed, unlike the students, who also relied on 
their working memory span. It seems that with 

experience, working memory is exploited less, 
not more, for the purpose of predictive 
processing. This in turn may imply more selective 
processing of information in the auditory input by 
virtue of expertise (Liu et al., 2004). 

Given the strategic importance of prediction 
during interpreting, our results may help identify 
the experience-related effects on predictive 
processing of spoken language. Thus, the current 
exploratory study may inform both conference 
interpreting and psycholinguistics literatures. 
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1 Introduction 
 

Winters and Kenny remarked during last year’s 
Translation in Transition conference that there has 
been a shift in the last 10–20 years of how 
translation scholars consider the use of machine 
translation (MT) with literary texts, arguing that 
researchers are now considering MT to aid literary 
translators in the creation of “fluent output” 
whereas the field of translation studies used to 
only look at applying MT to literature as a source 
of inspiration to create texts that violated target- 
language norms (2019: 58). The focus of this 
current research trend is whether or not prose can 
be translated by MT to the point that it could be 
considered usable for post-editing (Besacier, 
2014; Besacier & Schwartz, 2015; Toral & Way, 
2015a; Toral & Way, 2015b; Moorkens et al., 
2018). 

Neural MT (NMT) systems have performed 
relatively well on literary texts that are similar to 
the data used to train these systems (Toral & Way, 
2018: 277), but no research on the application of 
commercially-available, customizable NMT for 
translating niche literary texts has yet been 
conducted. This study adds to previous research 
by training a commercially available, 
customizable NMT engine with data from a single 
author-translator combination (Angolan 

Portuguese (Ondjaki 2009) to American English 
(Gilbert, 2020)) in order to use the customized 
engine’s translation of literary text from the same 
author to analyze translator style. 

While the customized engine did yield significant 
improvements in TER1 score (base engine 
average TER score: 53.8; customized engine 
average TER score: 48.2; t(57) = - 2.2, p = 0.035), 
this study’s approach of customizing a NMT 
engine with very little data to translate literary 
texts would not be recommended for applications 
in the language industry. Instead, this study looks 
beyond post-editing to a novel application of a 
novel technology: using a customized NMT 
engine as a tool for studying translator style. 
Specifically, what will the differences between 
the customized engine’s output and the base 
engine’s output reveal about a particular 
translator’s style? Also, what research 
methodologies can be employed to leverage a 
customized NMT engine as a productive tool for 
textual analysis of literary translations? 

2 Procedure 

Google’s base NMT engine was customized using 
just 1,367 sentence pairs (1,095 for training, 136 
for validation, and 136 for testing; altogether 
19,921 source words). The customized engine’s 

 
 

1 Snover et al. (2006). Note that these TER scores were calculated on segments from the held-out test set described 
in Section 2. 
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output on a held-out test set (58 segments, 942 
source words)—taken from the same work that its 
training data was taken from—was compared with 
Google’s base NMT engine’s output, and both 
were compared to the human translation. 

These three translated versions of the held-out test 
set were analyzed to identify textual features that 
the customized engine ‘learned’ from the human 
translator. A textual feature was considered to 
have been ‘learned’ from the human translator if 
the output of the customized engine was different 
from the base engine and this difference could be 
tied to something in the human-translated training 
data. These ‘learned’ textual features were then 
categorized according to their commonalities. 
Therefore, everything in Table 1 represents 
something that the customized engine did 
differently than the base engine and that could be 
tied to a discrete textual feature in the training 
data. 

Subsequently, a ‘consistency percentage’ was 
calculated for each textual feature category (Table 
1, ‘%’ column under ‘Test Set’). This consistency 
percentage was calculated by dividing the number 
of observed occurrences of each category in the 
held-out test set (this number is shown in Table 1 
in the ‘No.’ column under ‘Test Set’) by the total 
number of times each corresponding textual 
feature could have been employed as a translation 
option by the customized engine. 

Finally, similar calculations were made for the 
training data by using ‘find’ functions on the 
TMX file containing all the sentence pairs used to 
train the customized engine (calculation results 
shown in column labeled ‘Training Data’). For 
categories that were not amenable to a simple 
‘find’ function, a sample of 30 sentence pairs was 
randomly selected from the training data and was 
then analyzed. These categories will be marked in 

 
 

2  See the subsection titled “Is the Translation API or 
AutoML Translation the right tool for me?” under the 
section ‘AutoML Translation beginner’s guide’ on 
https://cloud.google.com/translate/automl/docs/begin
n ers-guide 
 

Table 1 with a dash in the ‘No.’ column under 
‘Training Data’. 

3 Results and Discussion 
 

Analysis of textual features in this study’s parallel 
corpus revealed discrete categories that the 
customized engine learned from its training data, 
which in turn can be tied to the translator’s style. 
Google states that the main advantage of 
customizable NMT is accuracy with domain- 
specific vocabulary.2 Rows 5–10 of Table 1 
correspond to what is meant by this. Rows 1–4 
correspond to textual features that we could 
consider as dealing with more than mere lexical 
choice since they deal with patterns that are more 
complex than what are essentially terminological 
one-to-one correspondences, as in rows 5–10. 
Rows 11–13 deal with punctuation. Comparing 
the consistency percentages found in the 
customized engine’s output on the held-out test 
set and the percentages found for the training data, 
there appears to be a general correlation between 
the two. 

The customized engine was quite consistent when 
it came to what we can consider domain-specific 
vocabulary. We can see this with examples such 
as ‘bocadinho’ [little bit], which is Angolan slang; 
‘cacimbo’ [mist/dew], a meteorological 
phenomenon in Angola where mornings and 
nights, during a certain part of the year, come with 
thick fog/mist; and ‘camarada professor(a)’ 
[comrade teacher], which is peculiar to Angolan 
Portuguese due to the country’s pro-communist 
exit from colonialism. The lack in consistency 
with ‘camarada professor’ is puzzling, however, 
given the consistency that the training data 
enjoyed. Relating to this gamut of textual features, 
one interesting example where the customized 
engine avoided mistranslation comes from the 
phrase, “ou as plantas a darem ares duma 
primeira respiração na frescura da manhã, entre 
silêncios e cacimbos molhados [human 
translation: or like plants stretching out as if 
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they’re taking their first breath on a chilly 
morning, in the middle of quietness and damp 
cacimbos.].” The customized engine learned to 
translate ‘cacimbo’ via borrowing even though the 
term occurs only four times in the training data, 
but the base engine translated the last part of the 
phrase as “amidst silences and wet water pipes.” 

Table 1 shows that the customized engine 
succeeds in ‘learning’ more than just domain- 
specific vocabulary. For example, it omitted 
optional ‘that’ and used contractions more often 
than the base engine (although, it did not use 
contractions as often as was found in the training 

data). Also, it translated the imperfect verb tense 
using the auxiliary verb ‘would’ (i.e., “I would 
look at things” in the sense of “I often used to 
look at things”). While it did not employ this 
strategy in the held-out test set in all of the cases 
that the human translator did, the overall 
percentage is comparable to results from the 
training data. A cursory reading of the parallel 
corpus shows this textual feature is a salient 
characteristic of the translator’s oral writing style 
and is rather frequent because the narrator in Os 
da minha rua often reminisces of recurrent past 
events using the imperfect tense. 

 
 

 
Category 

Test Set 
No. % 

Training Data 
No. % 

1 contractions instead of full form 3 21.4% - 78.6% 

2 elision of optional ‘that’ 4 66.7% - 75.0% 

3 ‘get’ instead of higher-register verb 3 75.0% - 54.5% 

4 ‘would’ as t9n for imperfect tense 5 33.3% - 20.0% 

5 ‘bit’ as t9n for ‘bocadinho’ 1 100% 11 84.6% 

6 borrowing ‘cacimbo’ instead of translating it 1 100% 4 100% 

7 borrowing of school name ‘Juventude em Luta’ 2* 100% 2 100% 

8 ‘comrade teacher’ as t9n for ‘camarada professor(a)’ 8 38.1% 29 100% 

9 ‘sun gone down’ as t9n for ‘sol (ter) ido embora’ 1 100% 3 100% 

10 ‘goodbye’ instead of ‘farewell’ as t9n for ‘despedida’ 3 75.0% 4 100% 

11 capitalizing all words in title of a work 1 100% 1 100% 

12 standard English quotation marks 3 75.0% 284 99.3% 

13 use of right single quotation mark ( ’ ) instead of ( ' ) 14 66.7% 788 99.2% 

* One out of the two times, the customized engine partially borrowed the school name as ‘Juventude in Luta’ 

Table 1 Textual Features of Translator’s Style 
 
 

In line with the above categories, there were other 
examples of the customized engine following a 
general trend of using a lower register than the 
base engine. For example, the base engine 
translates the phrase “um frasco grande e bonito” 
as “a beautiful and large jar,” while the 
customized engine translated it as “a nice big jar.” 

This was similar to the human translator’s 
solution: “a big pretty jar.” Another example of 
the customized engine lowering the register can 
be observed when the customized engine 
translated “A camarada professora tá muito 
bonita” as “Comrade teacher looks really pretty,” 
whereas the base engine rendered “Comrade 
teacher is very beautiful.” Such examples are not 
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represented in Table 1 because it is difficult to 
place them into any one, discrete category. 
Nonetheless, the customized engine’s ability to 
pick up on patterns of lower register is remarkable 
given the very low number of sentence pairs that 
were used in training. 

As for the textual feature categories relating to 
punctuation, it was remarkable to see the 
customized engine capitalize all of the words in 
the title of a book that was cited in the held-out 
test set, whereas the base engine did not. Only one 
such example that the customized engine could 
have ‘learned’ from was found in the training 
data. However, as with other categories that were 
treated 100% consistently by the customized 
engine—but that also only occurred once—we 
must take the consistency with a grain of salt 
because we are essentially only looking at a single 
data point that happened to be translated in a way 
that was consistent with the human training data. 
This becomes even more apparent when we see 
that the other two punctuation categories, which 
have multiple occurrences in the held-out test set, 
were much less consistent than in the human 
training data. In the case of quotation marks, 
however, this could be due to the fact that 
Portuguese orthography uses two different types 
of quotation marks (— — and « »), and the dashes 
can also be used for purposes other than quotation. 

Despite little training data, the consistency with 
which the customized engine exhibited the textual 
features listed in Table 1 is very similar to that 
observed in the human-derived training data— 
with the exception of contractions and how it 
handled ‘camarada professor(a).’ It is curious 
that this fairly heavily represented term was not 
handled very consistently at all while lexical items 
with very few instances in the training data—such 
as cacimbo and despedida—were ‘learned’ very 
consistently by the customized engine. Perhaps 
multi-word terms experience more interference 
than single-word terms. 

4 Conclusion 
 

This study not only illustrates how commercially 
available, customizable NMT engines can be used 

to elucidate certain aspects of a translator’s style, 
it also sheds light on how this technology can 
make considerable gains with very few examples 
in the training data. While the customized engine 
sometimes applied textual features learned from 
its human training data inconsistently, this is 
nonetheless a useful tool for scholars studying 
translator style. The research methodology used in 
this study could be used as a starting point for 
further qualitative analysis of a translator’s work, 
and its inclusion in research on translator style 
could lend such studies more objectivity, or at 
least more systematicity. 

It would be especially interesting to use this 
methodology multiple times for the same 
translator, training different customized engines 
with data from different source authors. For 
example, one engine could be customized with 
data from Gregory Rabassa’s translation of Julio 
Cortázar’s Rayuela [Hopscotch] while another 
engine could be trained with Rabassa’s translation 
of Gabriel García Márquez’s Cien años de 
soledad [One Hundred Years of Solitude]. One 
could even use the Rayuela engine to translate a 
test set from Cien años de soledad to see which 
aspects of translator style are specific to the 
translator and which are specific to when they are 
translating a certain author or a certain work. 

This study also brings up some questions about 
commercially available, customizable NMT 
systems. There were multiple textual features that 
the customized engine ‘learned’ from the 
translator despite there only being one instance of 
it in the training data. How consistently will a 
customized NMT engine ‘copy’ a textual feature 
that it has only ‘seen’ once? Conversely, since 
there were textual features that were not 
consistently applied by the customized engine 
despite there being many instances in the training 
data, how much does such a customized engine’s 
consistency depend on the consistency of the 
training data? Or what other factors impinge on a 
customized NMT engine’s ability to apply textual 
features present in its training data? 
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1 Introduction 
 

It is commonly acknowledged that more difficult 
tasks take more time. In translation process 
research, however, it has been found that 
translation production duration is not always 
associated with text difficulty (Hvelplund, 2011). 
Hence, it should be analyzed in consideration of 
translators’ individual differences (Sun, 2015; 
Akbari & Segers, 2017). This study aims to better 
understand production duration in relation to 
translators’ characteristics. The research question 
asks whether sentence level production duration is 
associated with translators’ background, self- 
evaluation of their own translation, and translation 
styles. 
 

2 Data 

The data was extracted from a study called 
ENJA15 (Carl et al., 2016) in CRITT TPR-DB.1 
The .sg tables for the from-scratch translation task 
were used, where the textual and process data 
were  organized  at  the  sentence  level.  In  this 

 
 

1 It represents “Center for Research and Innovation in 
Translation and Translation Technology Translation 
Process Research Database”, available at 

dataset, 39 participants translated two English 
source texts (STs) into Japanese without any 
external resources. Production duration was 
divided by the number of ST words per sentence 
(henceforth nDur), which was then analyzed in 
terms of the translator characteristics using mixed 
effect models. All the data was handled on 
RStudio (1.3.1073) and the lme4 package (Bates 
et al. 2015) was used for the analysis, and effects 
package (Fox & Weisberg, 2019) for 
visualization. 

The translator characteristics examined here 
were: years of training, years of experience, L1, 
satisfaction rate on the task, initial orientation, and 
end revision. The first four features were extracted 
from the metadata of ENJA15, which is a 
summary of the questionnaires that the 
participants filled out after the experiment. Their 
years of training range from 0 to 7 and those of 
experience from 0 to 24. Out of 39 participants, 
36 use Japanese and 3 English as their L1. The 
satisfaction on the task is the participants’ 
responses to the question “How satisfied are you 
with the translation you have produced through 

 

https://sites.google.com/site/centretranslationinnovation/tpr- 
db/public-studies?authuser=0 
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Figure 1. Translator characteristics and nDur 

from-scratch translation?” They chose one of the 
following: HD (highly dissatisfied), SD 
(somewhat dissatisfied), N (neutral), SS 
(somewhat satisfied), and HS (highly satisfied). 
The last two features were added to the dataset at 
the session level2 following the classification of 
translation styles in Dragsted and Carl (2013). For 
the initial orientation (i.e., the phase of translation 
before the participant starts typing their 
translation), each session was annotated as a head- 
starter (who immediately started typing), a quick- 
planner (who read the first few ST sentences 
before typing), a scanner (who quickly scanned 
the ST), or a systemic planner (who read the entire 
ST). For the end revision, sessions were classified 
into three groups: Long (where the participant 
spent more than 25% of the session duration for 
revision after producing all the translation), Short 
(where the participant spent some time but shorter 
than 25% of the session duration for end revision), 
and None (where the participant did not spend any 
time for end revision). 

3 Results 

Figure 1 shows the result of the mixed effect 
model analysis. Although we can observe some 
interesting tendencies in the figure, the years of 
experience and the satisfaction rate were the only 
characteristics that produced statistically 
significant results. 

The top middle plot indicates that the longer 
years of experience the participants had, the less 
time they spent on translation. This can be 
explained by more automated processes as a result 
of their experience (Jääskeläinen & Tirkkonen- 
Condit 1991). The bottom left plot reveals a trend 
that the participants who were satisfied with their 
own work (SS and HS) spent less time than those 
who were dissatisfied (HD and SD). If nDur is 
taken as a measure of translation difficulty, this 
result supports some previous studies 
demonstrating that pre-task subjective assessment 

 
 
 

 
 

Figure 1. Averaged Production Duration and Translator Characteristics 
 

 

2 Although we are interested in the characteristics of 
the translators, I decided to annotate the sessions, not 

the participants, because some translators used 
different approaches in two different sessions. 
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Figure 2. Interaction Effects 

 

of their own performance correlates with 
translation difficulty (Sun & Shreve, 2014; Liu et 
al., 2019). 

Further examination using mixed effect 
modeling revealed that the years of training has 
statistically significant interaction effects with the 
initial orientation, end revision, and years of 
experience, as shown in Figure 2. Let us first 
compare the most experienced group (the orange 
line) and the least experienced group (the blue 
line) in the bottom left plot, which visualizes the 
interaction effect between the years of training 
and experience. In the most experienced group, 
the years of training positively correlates with 
nDur, whereas the correlation is negative in the 
least experienced group. Yildiz (2020) suggests 
that more advanced translation students are more 
sensitive to potential problems and therefore 
spend more time than students at lower levels. 
Although the top left plot in Figure 1 seems to 
corroborate his finding as a general tendency, the 
result was not statistically significant. Moreover, 
the plot in Figure 2 suggests that the students with 
no or little experience has the opposite tendency 
in the present study. 

The top left plot, which shows the interaction 
effect between the years of training and the initial 
orientation, suggests that i) the head-starters spent 
about the same amount of time for translation 
regardless of the years of training, ii) the more 
training the participants had, the more time they 
spent on translation in the group of quick- 
planners, but iii) this tendency overturned in the 
group of scanners and systemic-planners. It is 
interesting to note that the most trained group 
spent a considerably different amount of time 
depending on the initial orientation, while there is 
not much difference in the group with zero 
training. 

The top right plot suggests that the more 
training the participants had, the less time they 
spent on the task when they did not have the end 
revision phase. This tendency again gets reversed 
when they spent some time for end revision, 
although the differences among the five groups 
are not so evident as when they had no end 
revision time. It is to be investigated why two of 
the least trained groups spent more time when 
they did not have the end revision phase. 
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4 Concluding Remarks 
 

This study has shed light on some of the 
relationships between production duration and the 
characteristics of individual translators. Although 
there were only two characteristics that were 
statistically significant, one may be able to find 
better results if more granular units of analysis 
(i.e., word or phrase level) are adopted. At the 
same time, the visualization of interaction effects 
have revealed that different participant groups 
have contradicting tendencies in terms of 
production duration, which demands careful 
examination of translation process data for future 
research. 
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1 Introduction 

The 2015 global market for interpreting is 
estimated to be worth US $8 billion; the Swiss 
market is valued at CHF 180 million, plus CHF 
115 million for the rental equipment, making a 
total of CHF 300 million. 

Interprefy Ltd. has developed a cloud-based 
platform for Remote Simultaneous Interpreting 
(RSI) at online meetings, conferences and multi- 
lingual events. Current audio/visual technology is 
from the 60’s and outdated in many conference 
halls and the equipment used is both expensive 
and cumbersome to transport. 

2 Speaker Microphone testing 

Goal was testing of perceived sound quality on 
the Interprefy App using the method Mean 
Opinion Score with a jury of as many 
people/Interpreters possible on earphones, 
headsets, or USB microphones via smartphone or 
laptop. 

2.1 Proposal 

The purpose of this proposal is to tell how we 
tested the sound quality of Interprefy RSI 
platform. It is our ambition to be known as a full- 
range (uncompressed) HD audio-quality SaaS- 
provider. We want 90% of all interpreters to say, 
that they would recommend and use Interprefy 
App again. This allows clients not only to source 
and use specialized interpreters in many, also 

marginal languages from anywhere in the world, 
but it also enables them to eliminate the travel and 
accommodation expenses of the interpreters. 

2.2 Layout 

In close collaboration with more than 50 
interpreters or so called wild-testers and our 
strategic partner in Chicago, InterpreNet, Ltd. 
We’ve built a platform for remote simultaneous 
interpretation. We identified the trend setting and 
most influential key actors in the industry and 
offered them to use Interprefy App in their 
teaching master classes for linguistic students 
free-of-charge in exchange for valuable input. A 
Swiss patent application was submitted in June 
2015. In the same month, Interprefy Ltd. won the 
prestigious Language Technology Innovate 
Award 2015 in Brussels. 

Over time, a variety of additional services and 
back- products such as text-into-speech, CAI 
(computer aided interpreting), and a moderator 
UI, where the moderator can reduce the resolution 
of the video from the conference/floor while 
always maintaining full-range, uncompressed HD 
audio—built-in the coding webRTC. Five top 
short-term actions: 

● We are co-operating with professor Franz 
Pöchhacker and University of Vienna, and 
Professor Sabine Braun at University of Surrey 
(UK), getting help from master classes with 
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feedback about the Interprefy platform itself and 
tested the sound-quality 

 
● We tested the perceived sound quality on 
Interprefy App with a jury of as many 
people/Interpreters possible using earphones, 
headsets, or USB microphones via smartphone or 
laptop (with an Interpreter-token). 

 
● We tested three scenarios: 1. P/A-system 
(Hybrid-In), 2. Remote speaker (microphone 
Infront of the mouth), 3. Court room / RDSI 
(Remote Dialogue Simul Interpretation)-setting 
(more than one speaker sitting 1 m from 
microphoneColumn width: 7.7 cm 

● Reference speech level was set to 60dB 

● We used the method of Mean Opinion 
Score (rating the sound quality or the proportion 
of speech transmission from 1-5.) according to the 
categories: 

1. Ambiance/Back-ground noise 
2. Reverberation/(Echo) 
3. Over-all Impression/Timbre 
4. Speech   transmission Index (%words 
intelligible.) 

Footnote: 

Higher bitrate gives better sound, but packets are 
bigger, so packet loss and audio drops might 
increase in poor internet conditions. Bitrate 
setting has been available for Opus codec long 
time ago, but finally implemented for open source 
webRTC in January 2017. 

2.3 Conclusion 

Connection between frequency range and bitrate 
is not direct – but chance of getting 20kHz range 
on 64kbps connection is much higher than on 32. 
Notice that interpreter’s ISO requires 20kHz 
being transmitted to interpreter. Until now these 
sound quality tests have not been documented, 
and might never be released to public, but I would 
like to share the results with you after we've 
correlated the jury's responses carefully with our 
Internal test results. 

2.4 Final statement 

I would like to invite you to a demo of Interprefy 
platform and to test the full-range and 
uncompressed audio quality. The Interprefy RSI 
solution is easily scalable and in cooperation with 
interpreters as ambassadors, we can reduce the 
marketing expenditures. The main benefits are 
these: 

i. old-fashioned, heavy hardware is no 
longer required; and 

ii. interpreters in numerous languages can be 
sourced world-wide, with their travel and 
accommodation expenses eliminated. 

iii. Interprefy RSI offers low latency and lip-sync. 
We only broadcast the audio/interpretation to the 
end-users without video of the interpreters, and 
the audio-files are 1/30 of a video file. Numerous 
use-cases with clients have validated the 
technology. The present COVID19-situation has 
made Zoom.us and Interprefy evolve into one 
stop-boutiques for online webmeetings and 
remote interpreting. In addition, interpreters are 
now welcoming to work remotely on Interprefy’s 
game-changing technology and not be limited to 
their metropole area during and after the lock- 
down. 

3 Acknowledgement 
 

Thank you for taking your time to read this 
proposal and for inviting me to join you— 
virtually—during a remote demonstration of the 
Interpreter UI at the Translation in Transition 
(TT5)-conference in October. 
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1 Introduction 

Sight interpreting, as one of the basic modes of 
interpreting, is “a hybrid form, in that a written 
source text is turned into an oral-or signed- 
target text in another language in real time” 
(Cenkova, 2015: 374). The eye-voice span 
(EVS) in sight interpreting measures the time 
lag, or the temporal delay between reading 
source text and producing target text. Like the 
other two time lag metrics in 
interpreting/translation, namely ear-voice span in 
simultaneous interpreting and eye-key span in 
written translation, eye-voice span in sight 
interpreting is seriously under-researched, 
although time lag metrics are long regarded as 
having “the potential to become very valuable 
measures in translation/interpreting process- 
oriented research” (Timarová, Dragsted, & 
Hansen, 2011: 121) as they could provide 

insights into the temporal characteristic of 
simultaneity in interpreting, the temporal 
development of the target speech in relation to 
the source speech, the speed of translation, as 
well as into the cognitive load and cognitive 
processing involved in interpreting/translation 
process. This dearth of research so far can be 
largely attributed to the methodological 
challenges involved, for example, recording eye 
movements during reading in sight interpreting, 
as well as synchronizing eye movements data 
with spoken production data, which was a 
strenuous and heavily time-consuming task that 
was previously done manually. 

Thanks to the innovative breakthrough made by 
Carl and Yamada (2017), spoken production 
process during sight interpreting was recorded 
by Audacity and then later transcribed by 
Automatic Speech Recognition (ASR), and 
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further synchronized with the eye movements 
data. On top of that, product data are integrated 
with the process data as the ST and TT are 
aligned at word level and the process data related 
to ST and TT at word level are related and 
mapped to the product data. This innovation 
enables a more accurate and finer-grained 
analysis of eye-voice-span. 

2 Research Design 

The experiments were carried out in an eye- 
tracking lab with sound-proof walls and doors, 
as well as stable illumination. Eye calibration 
was done every time before the interpreter 
started sight interpreting. Immediately after the 
interpreting task, participants filled the modified 
NASA Task Load Index (NASA- TLX) (Sun 
2012) in order to measure their translation 
difficulty in sight interpreting each text. A 
practice exercise was done in the beginning and 
interpreters sight interpret a short text to get 
familiarized with the procedure. They took a five-
minute break after each text. 

2.1 Participants 

We recruited 9 professional interpreters (7 
females and 2 males) whose L1 is Chinese and 
L2 English. All of them are graduates from 
world-renowned interpreting institute after two 
years of formal training in interpreting during 
their graduate study. The average length of 
working as a professional interpreter was 6.4 
years. 

2.2 Materials 

Each of the participants sight interpreted 6 texts 
from English into Chinese. The average length 
of the texts are about 130 words (with the range 
from 100 words to 150 words). Four texts are 
news articles (Texts 1-4) and 2 texts are excerpts 
from articles of an encyclopedia (Texts 5-6). 

2.3 Procedures 

We used Translog II (Carl 2012) to display the 
source text (ST) and an eye-tracker (Tobii 
TX300) to record the eye movements of the 

interpreter   during  sight  interpreting. The 
spoken production of target text (TT) was 
recorded  by an audio  recorder  (namely 
Audacity) simultaneously. With the help of 
automatic speech recognition technique, the 
spoken translation output of TT was later 
automatically transcribed into texts. It was then 
corrected and synchronized using ELAN, an 
annotation tool that allows annotations for audio 
data. In this way, the audio output in sight 
interpreting was successfully transcribed into 
written product data with timestamps, which 
was then merged with Translog II data and 
uploaded  to  CRITT TPRDB  platform 
(https://sites.google.com/site/centretranslationi 
nnovation/tpr-db). After that, based on the 
BOLT Chinese-English  Word Alignment 
Guidelines 
(https://www.ldc.upenn.edu/sites/www.ldc.upe 
nn.edu/files/bolt-chinese-alignment-guidelines- 
v2.pdf), the English source texts and the 
transcribed Chinese target texts was manually 
aligned, providing a meaning linkage between 
aligned words. 

3 Research Questions 

We tried to explore the following research 
questions: 

1) How long is the average EVS in 
English-Chinese sight interpreting? 

2) Does ST text difficulty and sight 
interpreting task difficulty influence 
EVS? 

3) Is EVS influenced by the source text 
features such as part-of-speech? 

4) Is EVS related to metrics from process 
data, e.g. reading measures, key- 
logging measures? 

4 Preliminary Findings 

What follows are our preliminary findings: 
 

1) In this study, the word-based EVS of 
professional interpreters when they 
sight interpreted English source texts 

Book of Abstracts: Translation in Transition (TT5) October 15 - 17,  2020

Page 26

http://www.ldc.upenn.edu/sites/www.ldc.upe


to Chinese was about 2.25s (M=2.25, 
Mean=4.86, SD=10.79). 

2) The EVS performance of professional 
interpreters were quite consistent 
across all six source texts. In other 
words, their EVS were not influenced 
significantly by ST text difficulty and 
the sight interpreting task difficulty. 
This consistency may be considered as 
an indicator of their expertise in 
interpreting. 

3) Comparatively speaking, part-of- 
speeches like verbs, numbers, WH 
words (such as “what”, and “how”, 
adjectives, and determiners led to 
longer EVS, while that of nouns, 
adverbs, conjunctions, prepositions, 
and “that” was shorter. 

4) Professional interpreter’s EVS 
significantly correlated with some eye- 
tracking measurements, such as 
fixation durations, total number of 
fixations. It is suggested that the EVS 
performance was closely related to 
interpreters’ reading behaviors. 
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Abstract 

Neural Machine Translation (NMT) is an 
approach using these days to develop the machine 
translation system. This approach shows the 
improvement over the results that are comparable 
to rule-based translation and Statistical Machine 
Translation. NMT system uses fixed vocabulary 
due to the computation complexity, but machine 
translation is an open vocabulary problem. The 
previous work handles the out-of-vocabulary 
words by using the bilingual dictionary at the 
postprocessing step. In this paper, a more 
effective and simple approach is being used to 
handle out-of-vocabulary words in the NMT 
system by encoding the unknown words. We 
propose a Punjabi to English NMT using Byte- 
Pair-Encoding (BPE) compression algorithm 
along with word-embedding that overcomes the 
out-of-vocabulary problem for the languages that 
do not have much translation available online. The 
proposed system is evaluated by using the BLEU 
score and Word Error Rate(WER). 

Keywords: 
 

NMT, OOV, BPE, BLEU, LSTM 

 
1 Introduction 

India is a big country having several languages 
spoken in different regions. The language changes 
by the regions in India. Machine Translation (MT) 
system can be used to translate one regional 
language to another regional language as well as 
regional language to English and vice-versa. MT 
is a very challenging task for Indian languages. 
Morphological richness, word order difference, 
and size of parallel corpora of the Indian 
languages make MT a complicated task. As in our 
case of Punjabi to English NMT system, Punjabi 
has Subject-Verb-Object (SVO), whereas English 
has Subject-Verb-Object (SOV). Moreover, 
Punjabi is an agglutinative language, whereas 
English is an inflected language. The huge parallel 
corpus is not available for the Punjabi-English 
pair. 

In this paper, the baseline NMT system is 
developed by using the Punjabi-English parallel 
corpus. To improve the baseline model, two more 
variants: one by using BPE,and second by using a 
word embedding and BPE combined, is 
developed. To evaluate all models, BLEU and 
WER are used. 
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2 Neural Machine Translation 

The neural machine translation architecture is 
based on the neural networks and conditional 
probability of translated sentences from the source 
sentence to target sentences(Revanuru, Turlapaty, 
and Rao 2017)(Chaudhary and Patel 2018). The 
NMT is based on the sequence to sequence 
architecture. This architecture is used to map the 
source language text to target language 
text(Sutskever, Vinyals, and Le 2014). This 
consists of the two parts, encoder, and decoder. 
The encoder takes the source sentence and 
converts it to the encoded vector. The decoder 
generates one word at a time based on the 
encoding vector and previously generated words. 
The    encoder    converts    the    source sentence 
푠1, 푠2, 푠3, … … … . 푠푛 into the vector of the fixed 
dimensions. The decoder produces the output 
word      by      word      using      the   conditional 
probability(Chaudhary and Patel 2018)(Garg and 
Agarwal 2018). 

There are multiple ways to handle the out-of- 
vocabulary or unknown words in the MT. These 
are the use of bilingual dictionary, character 
embedding, and Subword. There are different 
Subword algorithms: Byte Pair Encoding 
(BPE)(Sennrich, Haddow, and Birch 2016), 
WordPiece(Schuster and Nakajima 2012), and 
SentencePiece(Kudo and Richardson 2018). From 
these three, we have used the BPE to build a 
Subword dictionary. By using the BPE algorithm, 
we learned the independent encodings on our 

source and target training data with 30000 words 
and then applied it on train, validation, and test set 
for both source and target data. 
Word embedding is a feature learning technique 
where words having the same meaning have the 
same representation in the continuous vector 
space(Stahlberg 2019)(Liu, Lu, and Neubig 
2018). The most commonly used methods to learn 
word embedding are Word2vec, Glove, and 
fastText. fastText is a neural network-based 
library to learn the word representations and 
sentence classification created by Facebook's AI 
Research (FAIR) lab(Joulin et al. 2016)(Facbook 
n.d.). From fastText, we downloaded pre-trained 
word embedding for Punjabi and English. After 
downloading, we convert the Punjabi and English 
vocabulary into a 300-dimensional vector and are 
used in the training process. 

 

3 Experiments 
The Punjabi-English dataset has been created by 
collecting from various sources. To conduct the 
experiments in NMT, first task is to divide the 
dataset into three sets: training set, validation set, 
and test set. A python script has been written to 
randomly divide the dataset into three sets. Table 
1 shows the division of the corpus into a different 
set. After this, various pre-processing steps have 
been performed on the training and validation set. 
This includes the tokenization of the Punjabi and 
English text, a true casing of English sentence, 
removal of sentences having more than 40 tokens, 
and removal of contractions. 

 
Corpus Set Sentences (Parallel) 

Training Set 155678 

Validation Set 1212 

Testing Set 1212 
 

 

3.1 Training Details 

Table 1: Division of Dataset into three sets 

models, the batch size of 64, and 20 epochs, for 

OpenNMT toolkit(Klein et al. 2017) has been 
used to train the NMT model. Three models have 
been developed by using this toolkit. For all three 

training is fixed. The Baseline model consists of 
the four layers of Bi-directional LSTM encoder 
and four layers of LSTM decoder of 500 
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dimensions with a vocabulary size of 49345 and 
51003 words for source and target. For the second 
model, BPE is used with the baseline model. For 
the third model, Word Embedding with BPE is 
used to train the baseline model. Each model took 
10 to 12 hours for training by using NVIDIA 
GTX1050Ti 4GB GPU. 

 
3.2 Results 

All three proposed models are evaluated by using 
the BLEU score(Papineni et al. 2002) and the 
WER score. The BLEU score and WER score 
obtained from the three models are shown in 
Table 2 and Table 3. 

 

Model BLEU Score 

Baseline Model 31.56 

Baseline Model+BPE     32.31 

3.3 Prediction Analysis 

From Figure 1, it is clear that by integrating the 
BPE and WE to NMT model, BLEU score increase 

Baseline 

Model+WE+ BPE 

33.04 

Table 2: BLEU Score of all models 
 
 
 
 
 
 
 

Table 3: WER Score of all models 

Figure 1: BLEU and WER score of all proposed 
Models 

 
 

and WER decrease. By taking the one predication 
from all three models, it is shown in Table 4 that 
ਆਪ(āpa) is correctly translated to "aap" by the 

third model, whereas the first two models translate 
it to "one" that is an incorrect translation. 

 
 

Input Punjabi Text: ਇਹ ਕ ਗਰਸ ਪਾਰਟੀ ਦਾ ਵੱ ਡਾ ਝਟਕਾ ਹੈ , ਇਕ ਆਪ ਨ ਤਾ ਨ ਕਕਹਾ । 

Iha kāṅgarasa pāraṭī dā vaḍā jhaṭakā hai, ika āpa nētā nē kihā. 

Baseline Model: "it is a big setback of congress party ," said one leader . 

Baseline+BPE: "it is a big setback of congress party , "; said one . 
Baseline+WE+ BPE: "it is a big blow of the congress party ," one aap leader said . 

 

 

4 Conclusion 

Table 4: Prediction given by all three proposed model 

performances increase of the overall system. We 

In this research, we developed the NMT system 
for less-resource language i.e. Punjabi to English. 
We found that by including the word embedding 
and byte pair encoding to baseline NMT model, 

got a BLEU score of 33.04 by adding word 
embedding and byte pair encoding to baseline 
NMT model. In Future, we would like to create 

Baseline Model+WE+ BPE 

Baseline Model+BPE Baseline Model 

WER SCORE BLEU Score 

30 
 
20 
 
10 
 

0 

33.04 32.31 31.56 
40 

46.1 47.8 50 
48.9 

60 

BLEU AND WER SCORE OF ALL 
PROPOSED MODELS 

Model WER Score 

Baseline Model 48.90% 

Baseline Model+BPE 47.80% 

Baseline Model+WE+ 

BPE 

46.10% 
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large corpus to increase the effectiness of the 
system. 
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Abstract 

In recent times, Neural Machine Translation 
(NMT) has attracted attention to the machine 
translation researchers and developers due to its 
end-to-end sequence learning flexibility. It has 
been showing great success in machine 
translation for many language pairs and domains. 
Despite the impressive performance by NMT, it 
is not completely error free, and its applicability 
is largely limited by the amount of data available 
for training the models. In a real time translation 
environment, where different users have different 
aspects of translation and vocabulary selection, it 
becomes difficult for a trained model to generate 
an output which is acceptable by everyone. In 
that case, output generated by the model is 
corrected by humans in the post-editing phase. 
Interactive neural machine translation (INMT) 
provides a human-machine collaboration 
platform where an interactive translation 
framework is backed with a neural machine 
translation model. INMT provides users a highly 
productive environment to insert their choice of 
words in the hypothesis generated by model. 

 Model regenerates a new hypothesis which 
preserves the users’ choice of words and 
contextually depends on the inserted token. 
Multiple attempts of token replacements may be 
required by a user to get the desired output. 

In  this  work, we devise a mechanism to 
introduce syntactic information in the form of 
dependency tags (to the decoder side) to increase 
the prediction accuracy of the model, and to 
reduce the efforts, i.e. the number of attempts of 
token replacement by the user to obtain the 
desired output. We augment the dependency tags 
as external syntax information at the target side 
sentences in training data. We try to model the 
predicted output token on the previously 
generated token as well as the dependency tags.  

We perform experiments for English to Hindi, a 
low-resource language pair and English to 
German, a high resource language pair. We use 
the state-of-the-art Transformer (Vaswani et al. 
2017) model as our baseline. We use a reference 
simulated environment where the reference 
sentence is considered as a user choice sequence. 
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Each time the newly generated hypothesis is 
matched with the reference from left to right in 
token to token manner. Each mismatch is 
considered as an error and corresponding token 
value from the reference is taken as the user's 
choice word. To measure the performance of our 
technique in INMT environment, we use two 
evaluation technique i.e. WPA (Knowles et al. 
2016) and WSR (Peris et al. 2017). WPA stands 
for word prediction accuracy which is the ratio of 
correctly predicted tokens to total sequence 
length. WSR stands for word stroke ratio which 
is the ratio of the total tokens replaced to the total 
sequence length. Our objective is to increase the 
WPA (prediction accuracy) and reduce the WSR 
(replacement effort). By using dependency tags 
as syntax information at the target side, we 
achieve an absolute improvement of 2.24% and 
3.48% in WPA and reduction of 4.75% and 
3.03% in WSR over baseline for English to Hindi 
and English to German translation respectively. 
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Abstract 
Termbases need to include the terms that 
translators actually need in order to 
effectively serve this user group. The 
methodology described herein involves 
using concordancing software to determine 
a term's relevancy to the organization's 
corpus. Salient unigrams are identified and 
confirmed to be statistically interesting. 
They are subsequently used as search pivots 
for identifying productive bigrams and 
trigrams. If adopted the method can increase 
the effectiveness of termbases for translators 
and other producers of corporate content. 

 
1 Introduction and background 

 
Managing terminology to support translators 
implies that the terms that translators actually 
need should be the primary focus and therefore 
these terms should be predominant in 
termbases that are used by translators. 

This raises some key questions. What terms to 
translators actually need? Do termbases that 
serve translators include enough of those 
terms? And if not, how can this gap be 
addressed? 

This paper summarizes portions of the PhD 
research completed by the author at the City 
University of Hong Kong (Warburton, 2014) 
which attempted to address those questions 
and propose solutions. 

2 A translation-oriented view of 
termhood 

The types of terms that translators need contribute 
to a definition of termhood -- or what constitutes 
a term -- that is oriented towards the translation 
use-case. According to traditional terminology 
theory, i.e. the Wusterian General Theory of 
Terminology (GTT), a term is the designation of 
a concept belonging to a language for special 
purposes (LSP), and further, these concepts are 
universal (language-independent) and can be 
classified systematically. In recent years, this 
purely semantic referential view has been 
challenged by scholars and researchers who, 
having access to large-scale corpora and 
computing technologies, observe terms in their 
linguistic and communicative environment. 
Further, what constitutes an LSP, the core GTT 
criterion, is subject to ongoing debate 
(Condamines 1995: 227), with some scholars 
claiming that business genres constitute a form of 
LSP (Rey 1995: 144). Previous research has also 
shown that so-called semi-technical vocabulary is 
often more challenging for translators than strictly 
technical terms (Warburton 2014: 73). 

It has also been declared that the end-use and end- 
users of a terminological resource have a bearing 
on termhood (L'Homme 2005: 1130). 

  

Book of Abstracts: Translation in Transition (TT5) October 15 - 17,  2020

Page 34

mailto:karacw@illinois.edu


 Considering the larger body of scholarly 
literature and research, the notion of termhood 
is shifting towards recognition of syntagmatic, 
cognitive, communicative, lexico-semantic, 
and textual features, and we maintain that the 
relative importance of these features for 
establishing 

termhood in a given production environment 
ultimately depends on the target application of 
the terminological resource (see L'Homme 
2020: 59 
and Condamines 2010). 

From a purely pragmatic standpoint, based on 
the author's experience in commercial 
enterprises, when considering translators as the 
primary end user termhood is shaped by the 
need for: 

1. designations of concepts from LSPs (the 
Wusterian view) - the meaning of such 
units may not be known to the translator; 

2. multi-word units (MWU) that designate a 
concept (specialized or not) and which, due 
to variations in TL (target language) 
syntax or morphology, could have multiple 
TL equivalents (which should be avoided 
if consistency is a goal); 

3. any designation (specialized or not) that 
occurs frequently, and is also subject to 
potential inconsistency in the TL; 

4. any designation (specialized or not) that is 
highly visible, such as on packaging or 
user interfaces. 

A pragmatic definition of termhood, one that 
addresses the production-oriented processes of 
large organizations, thus needs to extend 
beyond the purely semantic criteria of the GTT 
to include aspects such as frequency of 
occurrence, visibility, and potential for 
inconsistency. This view is shared by other 
scholars (Schreve 2001: 785; Martin 2011; 
Van Campenhoudt 2006: 4, to name a few). 

3 The failures of term extraction 
 

A recognized best practice in translation, 
particularly for large projects distributed among 
multiple translators, is to identify and pretranslate 
the key terms in a given project. Doing so ensures 
a greater level of terminological accuracy and 
consistency. Given the large size of these projects, 
manual term identification is impossible. 
Automatic term extraction (ATE) has attracted 
much interest among researchers in Natural 

Language Processing, and a number of effective 
solutions have been developed at various research 
institutes. Few of these innovative solutions, 
however, have been productized. The few term 
extraction tools that are available on the market 
underperform in comparison, and most 
terminologists find them totally ineffective. 
Furthermore, the algorithms used to identify and 
extract terms do not align with the specific 
termhood criteria that serve the organization's 
needs for term selection. At most, they are based 
on (a) frequency of occurrence, (b) a few syntactic 
patterns for multi-word terms, and (c) in some of 
the more advanced ATE tools, a level of semantic 
domain specificity by comparison with a general 
reference corpus. Term extraction -- a key enabler 
of high quality translation -- is therefore rarely 
carried out. 

4 Statement of the problem and aim of 
the research 

Given the failures of ATE and the somewhat 
loosely defined termhood criteria for translation- 
oriented termbases, one has to consider how well 
these termbases serve their users with respect to 
the terms that they contain. Our first assumption 
is that terms in corporate termbases should align, 
relatively speaking, with the terms in the 
company's corpus, since those are the terms that 
are contained in content that is translated.  
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Another assumption is that the terms in the 
termbase should reflect translation-oriented 
termhood criteria. Our study sought to (a) 
establish that institutional (specifically, 
corporate) termbases are under-optimized 
with respect to providing translators with the 
terms that they need, (b) explain why they are 
under-optimized, and (c) determine ways to 
address this weakness. 

5 Methodology 

Four case studies were completed using data 
(termbases and corpora) from commercial 
companies. Using empirical statistical 
methods, the termbases were compared to the 
corresponding corpora, considering criteria 
such as normalized frequency (of occurrence 
in both the termbase and the corpus), part of 
speech 

prevalence, term length (n-grams), and more. 
We used a range of text processing tools and 
one terminology management system, 
TermWeb (from Interverbum Technologies) to 
manipulate and analyze the data. 

The comparisons of the termbases and the 
corpora enabled us to confirm that with respect 
to term correspondence, there is a large gap 
between the corpus and the termbase. We 
identified two types of gap, which became the 
focus for our research: 
(1) un-documented terms, and (2) under- 
optimized terms. Un-documented terms are 
terms that do not exist in the termbase but are 
prevalent in the corpus. This pool of terms is 
therefore a promising source of terms that may 
be needed by translators. Under-optimized 
terms are terms in the termbase that do not 
occur at all in the corpus, or are extremely rare, 
and therefore, their value in the termbase is 
questionable. While both these situations are 
problematic and reduce the effectiveness of the 
termbase, the former is of greater concern, 
since it has a direct impact on the efficiency 
and quality of overall content production in 
multiple languages. 

One of the ways to address the un-documented 
terms is to use ATE on the company's corpus. 
However, as stated earlier, commercially 
available ATE tools are ineffective. The "noise" 
produced by term extraction tools refers to the 
term candidates that are uninteresting for the 
purposes of providing translation support and 
therefore need to be removed, or "cleaned" from 
the raw output. These tools produce so much noise 
(60% or more of the output, according to trials that 
we have conducted), that the cleaning effort 
renders them impractical. 

Our approach therefore turned to concordancing 
software. Previous research has shown that 
multiword terms (MWT) are abundant in 
terminological resources (Meyer and Mackintosh 
1996:   259;   Nagao   1994:   406;   Maynard and 
Ananiadou 2001: 265; Daille et al 1996: 207, to 
mention a few). We further demonstrated that 
bigrams and trigrams are of particular interest and 
value for terminology work (2014: 138). We 
therefore  considered  that  bigrams  and trigrams 
might offer potential for closing the 
termbase/corpus gap. With this in mind, we 
developed and tested a method that involves 
identifying salient unigrams, and then using those 
unigrams as search keywords to identify multi- 
word terms of which the unigrams are a 
component. We chose Wordsmith Tools since it 
allows batch concordancing with an input list of 
search keywords. 

To identify salient unigrams we used the Keyword 
function of WordSmith tools. This function 
creates a word list from the corpus, and compares 
it to a word list created from a general reference 
corpus. Using a normalized keyness formula, it 
identifies unigrams that may be salient 
(statistically relevant). From the candidates 
offered, we determined through statistical 
analysis which of the candidates were under- 
represented in the termbase. We also identified 
cases where there were few MWT in the termbase 
that contained the keyword. 
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These strategies enabled us to focus our 
concordance searches on the keywords that 
had the most potential. We then used those 
keywords in a batch concordance to identify 
bigrams and trigrams formed with those 
keywords. 

 

Figure 1 Sample set of keywords 

WordSmith offers various formulae for 
identifying collocates of a search word, which 
is 

the procedure we used to find the productive 
bigrams and trigrams. We tested all formulae 
against our corpora and determined that the 
DICE method provided the best results. 

6 Observations 

Our research confirmed that bigrams and 
trigrams are highly effective in representing 
terms of interest in the corpus and serve a key 
translation need. Longer terms (4 words, 5 
words etc., in length) tend to have lower 
repurposing potential, whereas unigrams are 
problematic because they are highly 
polysemic. Our concordancing methodology 
using sailient unigrams as search pivots 
enabled us to identify both un-documented 
terms and under-optimized terms and further, 
it revealed how to adjust the boundaries of 
those terms in order to make them fully 
optimized. 

For example, the simple removal of a non- essential 
premodifier can have dramatic effects on the 
leveragability of the terminological unit. The term 
"automatic incremental backup," fully documented 
with multiple translations in one company's 
termbase, did not occur a single time in its corpus. 
But the term "incremental backup" occurs over 500 
times. Likewise, "remote notification server," 
found in the termbase, does not exist in the corpus, 
but "notification server" occurs over 1,000 times. 
These latter two more productive terms were 
missing from the termbase. 

Another example is the term "data." We identified 
six un-documented bigrams containing the word 
data (e.g. "data set", "response data," etc.) which 
together occur 5,500 times, exceeding by far the 
total number of times that the 53 existing termbase 
terms containing "data" occur in the corpus. 

The number of under-optimized terms in the 
termbases was alarming. In the companies we 
studied, they range from 35 percent to 73 percent 
of the terms in the termbase. This is a significant 
source of redundancy and wasted resources. 

7 Conclusions 
 

The main motivation for managing terminology in 
a commercial setting is to reduce costs for content 
authoring and translation. To meet this goal, the 
termbase must reflect the company's corpus. 
Documenting terms in the termbase that do not 
occur in the corpus, while failing to document 
those that occur frequently, significantly 
decreases the value of the termbase and wastes 
company resources. When selecting terms for a 
termbase, it is crucial to determine the most 
productive boundaries of MWTs for two reasons: 
(1) to avoid redundancy in the termbase caused by 
under-optimized terms not to mention the wasted 
resources incurred for documenting and 
translating them, and (b) to make the termbase 
more representative of the corpus by selecting 
statistically and semantically relevant terms. Both 
require a corpus-based approach to term 
identification and research.  
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Abstract 

Community translators enable written 
communication between parties who do not 
(fluently) speak/read/write the same language, or 
the communication of messages, alerts, 
documents, etc. to individuals and groups whose 
dominant language differs from the one of the 
country or region they live/work in (Taibi 2011). 
In many cases translation is affected by 
psychosocial factors or calls for psychosocial 
knowledge and awareness (Assis Rosa 2006; 
Taibi and Ozolins 2016), e.g. when conducted 
for healthcare professionals and allophone 
patients, where knowledge and power imbalance 
makes it difficult to come with one uniform 
nomenclature for each target client. In turn, the 
mentioned knowledge and awareness may ensure 
successful information transfer, as well as the 
patients’ dignity, autonomy and the quality of 
life and dying. At the same time, building 
psychosocial and cultural knowledge requires 
time, effort and resources in the process of the 
translator’s education and upskilling. In many 
countries of relatively homogeneous societies 
and little experience in training translators in 
understanding and responding to psychosocial 
needs and differences, resources can be limited. 
At the same time, there is a strong need to ensure 
proper standards of psychosocially adjusted 

translation by means of machine work and post-
editing. 

 
This presentation will report on a pilot study 
conducted remotely on two groups of 
participants differing in translation expertise. The 
participants (N = 40, M = 18, F = 22) were 
engaged in two tasks: 1) translating two medical 
texts from Polish into English for two target 
clients: doctors and patients (lay persons) as well 
as 2) post-editing two texts from Polish into 
English for two target clients: doctors and 
patients. Briefings did not order the participants 
to act in a specific way, i.e. e.g. by adjusting 
register to the target audience, while they clearly 
specified the type of audience and the purpose of 
the texts subject to translation/post-editing. The 
order of the tasks, as well as the order of the texts 
was counterbalanced across the participants. 
Next, the results of these translations and post-
editings were compared with machine translation 
of the experimental texts. Variables included: 
lexical accuracy (assessed by independent judges 
by means of a self-designed accuracy score 
sheet), word frequency, word class, word 
emotional load, as well as sentence structure and 
complexity. The results indicate that translators 
of less expertise tend to lexically and 
grammatically over-complicate texts for lay 
persons, i.e. patients. The outcomes also points 
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out to those types and complexities of lexical and 
grammatical items that are best translated by 
machines vs. humans. The presentation can point 
out to possible lines of training in post-editing 
and translation per se, as well as indicate 
potential risks of machine mistranslation 
depending on the target client. 
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1. Introduction and background 
 

Previous research (Carl and Schaeffer, 2017, Carl, 
2020/in press) introduce the word translation 
entropy (HTra) to quantify the observed variation 
of word (or phrase) translation choices and the 
word distortion entropy (HCross), which 
quantifies the amount of translation reordering in 
the target language. Several interesting findings 
have been reported: 

x There is a strong correlation between 
HTra and HCross, indicating that the 
more translators choose different words 
or word forms, the more they will also 
produce the translations in a different 
word order (Schaeffer et al, 2017). 

x HTra and HCross values correlate across 
languages. For instance, English words 
with high HTra values when translated 
into Spanish tend to have high HTra also 
when translated into German or Japanese 
(Carl et al, 2019). 

x Similar correlations of HTra can be found 
both between human and machine 
translation and also across languages. 
These correlations of HTra may indicate 
that features of source text seem to 

influence both human and machine 
translation (Ogawa et al, 2020/in press). 

2. Aim, corpus of study and research questions 
 

The aim of this paper is to analyze some English- 
to-Spanish post-edited translations with low and 
high HTra and with low and high HCross values. 
Given that, according to Ogawa et al. (2020/in 
press), correlations of HTra might be caused by 
linguistic features of the source text, we will focus 
on showing whether the linguistic features of the 
English source texts in our corpus explain HTra 
and HCross values. 

Specifically, we will try to answer the following 
research questions: 

1. What are the linguistic features behind 
high translation variation (HTra)? Are 
there common linguistic patterns that 
explain high translation variation? 

2. What are the linguistic features behind 
high or low translation distortion 
(HCross)? Are there common linguistic 
patterns that explain high or low 
translation reordering? 

 
 

1 The research presented in this study has been (partially) 
carried out in the framework of research projects VIP 
(FFI2016-75831-P), TRIAJE (UMA18-FEDERJA-067), 
MI4ALL (CEI-Andalucía Tech) and PROFETA (PIE 19- 
33). 
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Source have to cough up 

3. What is the correlation between 
translation variation (HTra) and 
translation distortion (HCross) for our 
corpus of study? 

Our analysis is based on a corpus belonging to the 
multiLing data set available through the 
Translation Process Research Database (TPR- 
DB) housed by the Center for Research and 
Innovation in Translation and Translation 
Technology (CRITT). Our corpus consists of 30 
alternative post-editions of six short English texts 
each of which has between 110 and 160 words. 
Each text was translated with the Google’s 
Phrase-based Machine Translation in 2012. Each 
text was then post-edited by approximately 30 
different translators whose mother tongue was 
Spanish2. 

Regarding the corpus, it is worth mentioning that, 
as Carl (Carl, 2020/in press) details, translations 
in the multiLing corpus were manually aligned. 
Given that manual alignment may be inconsistent 
or incoherent, it should be mentioned that our 
findings may be influenced by this manual 
alignment. 

3. Findings and analysis 
 

This section is organized in the following 
subsections: 1) high HTra values; 2) high and low 
HCross values; 3) high HTra and low HCross 
values and 4) low HTra and high HCross values. 

After analyzing our corpus, we have found that 
high HTra values can be due to the following 
linguistic features: 

1. Choice of different phrasings. An 
example of this is “cough” in “have to 
cough up”. It presents a high HTra value 
(3.43) and a low HCross value (0.76). As 
can be seen in Table 1, the high HTra 
value can be due to the fact that 15 
different translations have been used. In 
contrast, HCross for “cough up” is only 
0.56 for “cough” and 0.76 for “up” due to 
the fact that, despite being a phrasal verb 
without literal or direct translation into 
Spanish, there is a high syntactic 
similarity in all the translations as all of 
them are infinitive verbs after 
“deben/tienen (que)”. 

 
HTra 1,38 1,45 3,37 3,44  

HCross 0,65 1,09 0,56 0,77  

30 Translations:  

#Occ Cross  Cross  Cross  Cross  #Occ 
1 3 deben 1 hacer 1 un 1 gasto 1 

21 3 tienen 1 que 1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 

hacer 2 
1 

frente_a 1 
5 4 tienen_que frente 1 

     gastar 7 
     pagar 5 
     soltar 4 
     desembolsar 3 
     afrontar 1 
     pagar_un 1 
     asumir 1 
     lidiar_con_un_gasto 1 
     gastarse 1 

1 3 deben 1 soportar 1 
1 3 han 3 tenido_que_gastar 1 
1 3   gastan 1 

Table 1. HTra and HCross values for “have to 
cough up” along with the 30 translations and their 
occurrences 

They correspond to the four main groups that we 
have found in our analysis. 

 
3.1. High HTra values 

 
Regarding HTra values, it should be noted that we 
have only focused on high HTra values because 
low HTra values imply that there is a great overlap 
between source text and target text representations 
in terms of lexico-semantics. Low HTra values 
have only been analyzed when they appear with 
high HCross values, i.e., when no effect size was 
given. 

2. Morphological variation of the same 
lexeme. An example is the past participle 
“uncultivated” in “left uncultivated”, 
whose HTra value is 2.9 and their 
translations are variations of the 
“cultivar” lexeme: “sin cultivar”, “sin ser 
cultivada”, “que no se cultivan”, “que 
permanece sin cultivar”, “no se cultiva”, 
“incultivada”, “no cultivada”, “a las que 
no se aplican los cultivos” and “cultivar”. 

3. Differences in phrasal translations. An 
example is the phrasal verb “flare up” (in 

 
 

2 The data of our study is available on the CRITT website 
(https://sites.google.com/site/centretranslationinnovation/tpr 
-db) under the BML12 study. 
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“in the wake of flaring up”, whose HTra 
value is very high (4.32) and HCross 
value is also high (2.56). The difficulty of 
translating this phrasal verb into Spanish 
explains the high number of translations 
(see Table 2). It is worth stressing that 
most translations are wrong or without an 
accurate meaning. All these different 
translations and the very different 
distribution of these translations explain 
the high level of HTra and HCross for 
“flaring up”. 

3.2. High and low HCross values 

We have also investigated the linguistic reasons 
behind the high and low HCross values for some 
words. 

translation is generally avoided and, 
therefore, other constructions such as 
active voice, reflexive passive or 
impersonal constructions with “se” are 
preferred. However, as explained below 
(see section 3.3.), instances of passive 
voice also present low HCross values. 

2. Syntactic shift as a consequence of a 
different target language Pos tag. An 
example is the past participle “sought”, 
whose HCross value is low (1.09). The 
reason might be the fact that its 
translations are VB (verb, base form, 
“tiene”, “intenta”), VBD (verb, past 
tense, “negó”, “intentó”), IN (preposition 
or subordinating conjunction, “por su 
negativa a romper la”) and VBG (verb, 
gerund or present participle, “tratando”). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. HTra and HCross values for “fighting 
flaring up” along with the 32 translations and their 
occurrences 

1. Choice of different target structures. An 
example is “set” in “set to embarrass”, 
with a high HCross (2.24). This passive 
construction presents different syntactic 
re-orderings with very different syntactic 
constructions as shown in Table 3. As a 
consequence, the HCross level is quite 
high (2.24). 

This high value of HCross can be 
explained by the difficulty of translating 
passive voice into Spanish. Literal 

 
 
 
 

Table 3. HCross values for “set to embarrass” 
along with the 32 translations and their 
occurrences 

3.3. High HTra and low HCross values 

We have found that there is a high effect size 
between HTra and HCross (R = 0.698). However, 
there are instances of words with high HTra and 
low HCross as well as words with low HTra and 
high HCross values: 

Source fighting flaring up 
HTra 4.19 4.32 4.32 

HCross 2.62 2.56 2.56 
32 Translations: 

#Occ Cross  Cross  

1 4 la_lucha_que_se 3 lleva_a_cabo 
1 1 combates 3 que_han_surgido 
1 3 la_lucha_contra 2 la_quema 
6 2 la_lucha 3 contra_la_quema 
1 2 armada -1 intensificación 
1 2 las_luchas 2 continúan_sin 
1 -2 la_lucha 5 quema 
1 5 de_las_rebeliones 2 que_surgieron 
1 2 la_lucha 5 contra_la_nueva_guerra_prevista 
1 1 que 2 el_conflicto 
1 3 lucha_que_surge 
1 3 contra_los_asesinatos 
1 7 de_su_lucha_contra_lo_que_ocurre 
1 3 la_lucha_emergente 
1 6 de_la_lucha_contra_la_lucha 
2 5 lucha_contra_quema 
1 3 violencia 
2 4 lucha_contra_la_quema 
1 2 que_resurja 
1 3 quema 
1 2 la_quema 
1 2 situación_actual 
1 7 la_lucha_contra_la_quema_de_nuevo 
1 1 conflictos 
1 4 esta_más_oprimida 

 

Source set to embarrass 
HCross 2.24 2.08 1.91 
32 Translations: 

#Occ Cross  Cross  Cross  

1 2 lo_hizo 1 para 2 avergonzar 
1 1 poner 1 en 2 evidencia_a 
1 1 sirve 1 para 1 avergonzar 
1 1 previsto 1 para 1 avergonzar 
1 2 previsto 2 para 2 avergonzar_a 
4 2 previsto_que 2 a -1 avergüence_a 
2 1 previsto 1 que 2 avergüence_a 
2 2 está_previsto 1 que 2 avergüence_a 

 
1 

 
3 

 
significará 

 
5 

sin_duda_para_un 
a_mella_pública 

1 6 tuvo_lugar_con_el_objetivo_de 2 avergonzar_a 
1 3 ha_planeado 2 para_avergonzar_a 
1 4 por_eso_ha_querido 2 avergonzar_a 
1 3 que_va_a 2 avergonzar_a 
1 -2 su_intención 3 avergonzar 

1 4 su_objetivo_es_que 21 
se_avergüence_de 

_ello 
1 1 que 2 avergüenza_a 
1 1 para 2 avergonzar_a 
1 1 prevee 1 avergonzar 

1 8 con_el_objetivo 1 de 5 poner_en_evidencia 
1 1 ha 4 hecho_para_avergonzar_a 
1 1 buscaba 2 avergonzar_a 

 
1 

 
4 

tiene_toda_la_int 
ención 

 
3 

 
de_avergonzar_a 

1 1 intenta 2 avergonzar_a 
 

1 
 

3 
tiene_como_obje 

tivo 
 

2 
 

avergonzar_a 
1 3 su_objetivo_es 4 dejar_en_evidencia_a 
2 1 pretende 2 avergonzar_a 
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Regarding instances with the highest HTra and the 
lowest HCross values, four groups of words can 
be found: 

a. Verbs as past participles in passive voice. 
Two examples are “settled” (in “it is 
difficult to be settled”; very high HTra: 
4.67 and low HCross: 1.93) and “given” 

 

Professionals (healthcare 
professionals) 

0.83 1.17 

Table 4. Compound nouns with low HTra and 
high HCross values 

The higher HCross can be explained by 
the necessary inversion of order when 
translating into Spanish. 

(in “he was given four life sentences”; 
high HTra: 3.93 and low HCross: 1.62). 

b. Highly polysemous verbs without literal 
translation into Spanish. An example is 
“serve” in “he will have to serve” (high 
HTra: 3.84 and low HCross: 1.97). Again, 
as explained above in “have to cough up”, 
the low HCross value can be due to the 
fact that there is a high syntactic similarity 
in all the translations as all of them are 
infinitive verbs after 
“deberá/tendrá(que)”. 

c. Abstract nouns which tend to be 
translated as verbs in Spanish. Two 
examples are “awareness” (in “only the 
awareness of other hospital staff”; high 
HTra: 3.84 and low HCross: 1.97) and 
“breakdown” (in “the breakdown of 
social solidarity”; high HTra: 3.45 and 
low HCross: 0.99). 

d. Adverbs which tend to be omitted in 
Spanish. An example is “understandably” 
(in “although developing countries are 
understandably reluctant to compromise”; 
high HTra: 3.72 and low HCross: 1.72). 
This adverb has been omitted by 23 out of 
30 translators. 

3.4. Low HTra and high HCross values 

As to words with low HTra and high HCross 
values, two groups of instances can be found: 

a. Nouns belonging to a compound noun 
(noun + noun): 

 

Compound noun HTra HCross 

Salary (salary increases) 2.53 2.87 

Nurse (hospital nurse) 2.19 2.58 

Systems (agricultural 
subsistence system) 

0.20 1.22 

b. Verbs having an auxiliary function: 
“was” (in “was coined”; HTra: 0.85, 
HCross: 1.07), “need” (in “need to 
adapt”, HTra: 1.22 HCross: 1.30), “can” 
(in “can support”; HTra: 0.20, HCross: 
0.74). 

4. Concluding remarks 
 

In this paper we have analyzed translation entropy 
and translation distortion in our TPR-DB English- 
Spanish corpus of post-edited translations. We 
have found that: 

 
1. High translation variation can be due to 

the choice of different phrasings, 
morphological variation of the same 
lexeme and differences in phrasal 
translations. 

2. High and low translation distortion can be 
explained by choice of different target 
structures as well as syntactic shift as a 
consequence of a different target 
language. 

3. There is a high effect size between 
translation variation and translation 
distortion (R = 0.698). 

4. Four groups of words present instances of 
words with high translation variation and 
low translation distortion: a. Verbs as past 
participles in passive voice; b. Highly 
polysemous verbs without literal 
translation into Spanish; c. Abstract 
nouns which tend to be translated as verbs 
in Spanish; and d. Adverbs which tend to 
be omitted in Spanish. 

5. Two groups of words present instances of 
words with low translation variation: a. 
Nouns belonging to a noun + noun 
compound noun and b. Verbs having an 
auxiliary function. 
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Given HCross and HTra values correlate across 
languages (cf. Ogawa et al., 2020/in press), it 
would be interesting to carry out a cross-lingual 
study to check whether similar linguistic 
phenomena of translation variation are also found 
for other language pairs. 
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1 Introduction 

The expression “translation process” has two major 
usages. In translation process research (TPR), which 
“works within a behavioral-cognitive experimental 
methodological paradigm” (Jakobsen, 2017), 
“translation process” basically refers to cognitive and 
related process of individual translators. TPR 
contributed significantly to our understanding of 
hitherto underaddressed aspects of translation, i.e., the 
cognitive process in translation act and factors 
affecting the process, such as the relation between 
cognitive effort and specific linguistic features (e.g., 
Lacruz et al., 2018). On the other hand, in translation 
industries, “translation process” refers to the “external” 
process consisting of such modules as a client-TSP 
contract, brief definition, project management, 
translation, revision, reviewing, quality assurance, etc. 
In this presentation, we address the translation process 
in the latter meaning. 

 
Descriptions of translation processes in the latter sense, 
as such those most typically given in ISO 17100 (ISO, 
2015), generally seem to assume already 
knowledgeable actors as their target readers and remain 
coarse. As translation industries are growing and 
incorporating rapidly changing technologies, we 
observe a serious issue here, i.e., lack of common 
understanding of translation processes among different 
actors. MT developers and other natural language 
processing (NLP) researchers and engineers deal with 
a very limited part of translation processes without so 
noticing consciously. Translation learners need to gain 
competences and norms through practice without being 
given a scaffold of explicit and detailed knowledge on 
the processes. We observe a dearth of concrete and 
systematized terms and expressions in talking about 
translation processes as one of the main causes of this 
situation. 

Against this backdrop, we set out a project of 
developing a set of “metalanguages” for facilitating 
and promoting the level of shared understanding of 
translation in general and concrete translation 
processes going on in translation industries. The 
overview of our metalanguages is given in this 
presentation. We begin by explaining ISO 17100 as a 
basis of describing our translation process, and then 
elucidate issues with these descriptions of operations 
pertaining to each subprocess. In the following sections, 
we provide brief descriptions of our proposed 
metalanguages tailored for talking about translation 
issues (Section 4), translation process (Section 5), and 
translation strategies (Section 6). We also touch on 
how such metalanguage can be used to annotate TPR 
databases (Section 7). 

 
2 ISO 17100 as a basis of translation 

process 

This section describes translation process and 
subprocesses for which we are targeting to create 
metalanguages. We utilize ISO 17100 as a basis for 
describing details of the translation process. As 
illustrated in Figure 1, the process is divided into three 
phases: pre-translation, translation, and post- 
translation. Translatorial actions (Holz-Mänttäri, 1984), 
meta-actions taken by translators and actors involved 
in the processes before and after the translational action 
may correspond to the pre/post-translation processes in 
Figure 1. For instance, in “Client-TSP agreement 
(4.4)”, specifications for the translation task is decided 
by the project manager through negotiation with the 
client prior to the beginning of the actual job. The 
content of the specification or so-called translation 
brief plays an important role, as it influences the core 
process of translation or translational action where 
translation is produced by a translator through 
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manipulations of semiotics such as the source and the 
target texts. 

Translation processes (“Section 5”) in Figure 1 that 
follow the pre-translation (“Section 4”) is so-called 
TEP (translation, editing, and proofreading), which 
consists of translation, check, revision, review, and 
proofreading in the ISO 17100. Actors to be involved 
in the translation phase are: 1) the translator, who is in 
charge of “Translation (5.3.1)” and “ Check (5.3.2)” 
or self-revision, 2) the reviewer, who is responsible for 
“Revision (5.3.3)” and “Review (5.3.4)”, and 3) the 
proofreader, who performs “Proofreading (5.3.5)”. 

 
3 Description of operations 

Given the overall flow of processes and subprocesses 
and operations described above, an issue arises as to 
the description of the operations for each subprocess in 
terms of its granularity – as to whether the actor can 
take actions according to the given description – 
especially for translation training and establishing a 
shared understanding of each operation in detail. Let us 
examine examples of descriptions excerpted from ISO 
17100 (ISO, 2015) regarding “Translation 5.3.1” and 
“Revision 5.3.3”, as follows: 

 
5.3.1 Translation: The translator shall translate in 
accordance with the purpose of the translation 
project, including the linguistic conventions of the 
target language and relevant project specifications. 
(p. 10) 

 
5.3.3 Revision: The reviser shall examine the 
target language content against the source language 
content for any errors and other issues, and its 
suitability for purpose. (pp. 10-11) 

Although the description contains some important 
keywords such as “project specifications” and 
“purpose”, it is not sufficiently concrete to be used for 
translator training or for establishing a common 
understanding of translation by specifying actions 
necessary to achieve the translation for people who are 
not experienced in translation. Once again, ISO 17100 
reads, “The translator shall translate in accordance with 
the purpose”. However, the description with this level 
of granularity is the same as saying that the translator 
can translate, unless any further explanations are 
provided as to what one should do for achieving it. 
Otherwise, one must acquire or infer the tacit skills 
through practice or just by guessing, without knowing 
exactly what to do. 

 
The word “purpose” is also vague in the sense that no 
explanation of the components of purpose is provided 
in the ISO standard. In the phase of “Client-TSP 
agreement 4.4”, the TSP is only instructed to retain a 
record of the agreement in writing. After all, 
“translating in accordance with the purpose” is just 
another way of saying “translating as the client 
wants”,f and inevitably most parts of the translation job 
must depend on the person’s perception or tacit skills 
if he or she happens to have them. 

While fully recognizing that ISO 17100 is for TSPs and 
not for learners or NLP engineers, it is used as an 
important point of reference for translation practices in 
translation industries, the aspect that has not been fully 
explored in translation studies. Enriching the 
descriptions of translation processes based on ISO 
17100 would thus benefit wider range of actors 
including learners and engineers. Therefore, one aim of 
this study is to increase the granularity of descriptions 
pertaining to translation processes in the form of 

 
 

 
Figure 1. ISO 17100 Translation Process 
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metalanguages through which learners and different 
actors will be able to operationalize the tacit knowledge 
of translation for better practice and communication. 

4 Metalanguage of translation issues 

Our benchmark for achieving a higher degree of detail 
is translation quality assurance (QA) scheme, a set of 
issue categories used by reviewers to check for 
translation errors in the industries and translation 
training. The QA scheme can be the criteria for the 
granularity of descriptions in our metalanguage. One 
well-known example is MQM, multidimensional 
quality metrics (Burchardt and Lommel, 2014), which 
is now the de-facto QA scheme. 

The use of such a typology makes the coarse 
descriptions more operationalizable. For instance, let 
us see the aforementioned ISO description about 
“Revision 5.3.3”. The concept of “errors” and “issues” 
are vague; they can be operationalized in a much higher 
granularity with consistency in detection when the 
quality metrics are employed. For these reasons, the 
error categories are now utilized even by researchers 
who annotate errors of both human and machine 
translation for research assessment purposes (e.g., 
Specia and Shah, 2014). 

 
We have also developed our own issue typology called 
MNH-TT issue typology specialized for university- 
level training, based on MeLLANGE issue categories 
(Castagnoli et al., 2006; Secară, 2005). Issue categories 
and their structure were systematically fine-tuned to 
improve usability with learners/instructors. For that we 
have compiled a list of issue categories in the form of 
a decision tree, a step-by-step guide to help learners 
classify issues, as provided in Figure 2 (Fujita et al., 
2017). 

 
In order to identify an issue in accordance with the 
issue typology, a learner first finds the issue and 
categorizes it to the appropriate category. For instance, 
if a part of the source text is found to be untranslated 
and the part that corresponds to the source does not 
appear in the target text, the learner asks a question 
about the issue according to the decision tree by 
answering Yes or No, starting with the Q1a. When she 
or he finds an answer to be Yes to the question, then 
the issue will be classified as instructed herein. If not, 
the leaner proceeds with the following question until 
she or he finds the answer. In this example, Q1a is 
answered No, Q1b is answered No, Q2a is answered 
No, and Q2b is answered No. As a result, the issue is 
classified into X1 omission. In this way, the issue 

 

 
Figure 2. Decision tree for classifying a given issue 

(Fujita et al., 2017) 

 
typology will help equip learners with common 
knowledge to talk about translation issues with peers 
and the instructor. 

 
Of greater importance is that the set of issue categories 
will serve as a metalanguage for the learners (Piao et 
al., 2019). Learners who could not distinctly recognize 
errors will be able to identify 16 types of errors after 
having learnt with the issue typology. That is to say, 
meta-recognition is made possible with metalanguage. 
The expected acquired skill is not only the improved 
ability to check errors during revision but also the 
improved translation competence of students having 
become conscious of making such errors during 
translation. 

 
A benefit in consistency of classification is also 
expected in terms of both intra-reviser agreement 
(within the learner revising multiple issues) and inter- 
reviser agreement (among multiple learners revising 
the same issue). The advantage is expected not only for 
training but also for enhancing shared communication 
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among actors in interdisciplinary fields. For instance, 
when MT developers and translation practitioners talk 
about translation issues produced by an MT engine, the 
level of each participant’s understanding about issue 
categories should improve with the use of shared 
metalanguage. These show that the level of 
concreteness of descriptions represented by QA 
scheme and MNH-TT issue typology facilitates 
understanding and communications among different 
actors with different backgrounds or with different 
degree of experiences. 

 
5 Metalanguages of translation process 

Here we introduce modules of translation processes for 
each of which a subset of metalanguages is developed. 
Based on the framework of translation process 
provided in ISO 17100, we divided the translation 
process into the five sub-phases as shown in Figure 3, 
then design a set of metalanguages each of which 
corresponds to a specific sub-phase. A brief 
explanation of the metalanguage for each sub-phase is 
as follows: 

(1) Translation project management process: Based on 
descriptions provided in ISO 17100 illustrating 
subprocesses, we break them down into finer-grained 
and operationalizable items which a person in training 
can complete as answering a questionnaire. For 
instance, it is not clear as to what kind of information 
one needs to obtain in order to determine the purpose 
of translation during the Client-TSP agreement phase. 
More specifically, if information such as the target 
audience is required for determining the purpose, the 
item should be broken down into the variables that 

define the target audience, such as gender, age, 
interests, and community membership, which are 
easily identified even by learners of translation. In 
order to accomplish this degree of detail, we consulted 
the literature on translation project management, and 
also obtained authentic documents used in the actual 
industry with interview data from two of the ISO- 
certified TSPs in Japan. 

 
(2) Source document property and element: 
“Translation process (5.3.1)” is divided into 
“understanding source document” and “semiotic 
transferring”. Given that, it is important to understand 
the source document (SD) before semiotic transferring, 
but operations required for SD understanding have not 
sufficiently been clarified. For this purpose, we divided 
the task of SD understanding into two phases: SD 
profiling to identify the properties of the SD that are 
important for translation and SD analysis to identify 
the elements within the SD to be properly translated. 
As metalanguages, we are developing fine-grained 
comprehensive typologies of SD properties and 
elements. 

 
(3) Translation strategies: Given that translation or 
textual transformation requires semiotic manipulations 
of source and target languages, good translation results 
from the translator’s skilled manipulation. In order to 
describe the manipulations, we have drawn on 
translation strategy categories proposed by Chesterman 
(2016). Detailed explanations are given in the next 
section. 

 
(4) Effect of refinement: “Check (5.3.2)” is a self- 
revision, carried out by the translator before submitting 

 

 
Figure 3. Five sets of metalanguages in the translation process 
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Target text: 

the translation to the reviser. Metalanguage we 
designed to talk about this phase is a set of categories 
to describe the effect of refinements added by the 
translator over the course of self-revising. 

 
(5) Issue typology: As discussed, MNH-TT issue 
typology is available for “Revision (5.3.2)” and 
“Review (5.3.4)” phases where a reviewer will check 
the translation for any issues. 

 
Each type of metalanguage is designed so that it can be 
used in both classroom settings and translation 
industries to describe and explain in detail the 
translation subprocesses for better practice and 
communication. For training purposes, we are planning 
to implement these metalanguages as an independent 
module in MNH-TT, a browser-based learning 
platform for translation training, so that learners using 
this platform can operationalize the explicit knowledge 
for every process by either filling out the template 
format or annotating texts according to the 
metalanguages. 

6 Metalanguage of translation 
strategies 

This section gives explanations in more detail about the 
description of translation strategy by providing a 
specific example to explain what it can provide and 
how it is operationalized. 

 
Amongst translation strategies proposed in previous 
literature (Lörscher, 1991; Newmark, 1988; Vinay and 
Darbelnet, 1958/2000), we have selected the list of 
translation strategies presented by Chesterman (2016) 
as a point of departure. Most proposals consist of one 
group of categories which makes it difficult for 
translation learners to distinguish, for example, 
between semantic and pragmatic shifts, both of which 
involve message-related manipulations of target text. 
Chesterman’s set of translation strategies (2016) helps 
to disambiguate the aspect with granular sets of 
categories which comprise three pillars – syntax, 
semantics, and pragmatics – each of which branches 
into approximately ten subcategories. This would be 
advantageous for learners and researchers to dissect 
translation shifts or strategies. 

 
The categories were originally designed for translation 
between English and German. We recompiled them so 
that they are applicable to English-Japanese translation. 
Nearly 300 translation samples extracted from 
translation instruction books (Okada, 2013; Tanabe 
and Mitsufuji, 2008) were used to verify the categories. 

Our rearranged list of translation categories will serve 
as a decision list to help translation learners to identify 
an appropriate strategy from the top of the list, as 
provided in Figure 4. 

 

 
Figure 4: Decision list of translation strategies 

 
Referring to one category for each of the three pillars 
in the decision list, we can describe a given translation 
shift. An example is below. 

 
Source text: CNN reported on (a)Thursday that a giant 
tornado and hailstorm had killed 51 people in China. 

 
CNN が(a)23 

⽇、中国で巨⼤⻯巻と雹で 51 ⼈  が  死  
亡  し  た  と  報  じ  た  。 
[Back translation: CNN reported on (a) the 23rd that 51 
people had been killed in a giant tornado and hailstorm 
in China.] 

 
In this example, the underlined unit (a) “Thursday” in 
the source text is translated into “23 ⽇” (the 23rd) in 
the target text. This translation shift is annotated with 
three categories given from each pillar: G1, S1, Pr12 in 
Figure 4. This means that no specific strategies are 
taken in terms of syntactic and semantic strategies: G1 
(Literal Translation) and S1 (Semantically Equivalent), 
but a pragmatic strategy, Pr12 (the domain adaption), 
applies to this case. 

 
7 Application to TPR and the future 

Our metalanguage of translation strategies could 
potentially be used for deeper analysis in TPR. 
Translation strategy is concerned with a process 
normally attributed to individual translators and thus 
can correspond to the translation process as defined in 
TPR. In the existing CRITT TPR-DB (Carl, 2012), the 
relationship between the source and target texts is 
represented only by annotations on alignments on a 
formal linguistic unit (at the word or phrase level). If 
we also annotate the process data with our strategies, it 
may increase granularity of data analysis as well. For 
example, we can investigate the relationship between 
each translation strategy and the translator’s cognitive 
effort required for the manipulation. 
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8 Conclusion 

Fine-grained metalanguages are expected to make it 
possible to externalize the tacit knowledge of skilled 
translators for use in translator training and in 
communication among different actors. By 
operationalizing this knowledge through 
metalanguages, translation learners can consciously 
practice the behaviors of professionals and different 
actors can accurately talk about translation. 
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1 Introduction 

 
The book “Explorations in Empirical Translation 
Process Research”, to appear in Springer, 
Machine Translation: Technologies and 
Applications, assembles fifteen original, 
interdisciplinary research chapters that explore 
methodological and conceptual considerations as 
well as user and usage studies to elucidate the 
relation between the translation product and 
translation/post-editing processes. It introduces 
numerous innovative empirical/data-driven 
measures as well as novel classification schemes 
and taxonomies to investigate and quantify the 
relation between translation quality and 
translation effort in from-scratch translation, 
machine translation post-editing and computer- 
assisted audiovisual translation. Translation 
experiments are conducted for several language 
pairs in different translation modes using eye- 
tracking and/or key-logging technology, to 
compare different types of translator expertise, 
different types of texts, and various types of 
linguistic expressions. The research addresses 
questions in the translation of cognates, 
neologism, metaphors, idioms, figurative and 
cultural specific expressions, it re-assesses the 
notion of translation universals and translation 
literality, elaborates on the definition of 
translation units and syntactic equivalence, 
investigates the impact of translation ambiguity 
and translation entropy, suggests alternative 
interpretations of the human translation edit rate, 
and explores the possibilities of computer-assisted 

translation via a pivot languages. The results and 
findings are interpreted in the context of psycho- 
linguistic models of bilingualism and re-frame 
empirical translation process research within the 
context of modern dynamic cognitive theories of 
the mind. The book aims at bridging the gap 
between translation process research and machine 
translation research. 

 
2 Structure of the Volume 

The 15 chapters in the volume are structured in four 
parts. The first part, Translation Technology, 
Quality, and Effort, starts with chapters that have 
an applied orientation, investigating the 
(psychological) reality of translation edit rate 
(TER) in post-editing. The second part, Translation 
and Entropy, presents four contributions that 
address various aspects of word translation 
entropy. The third part, Translation Segmentation 
and Translation Difficulty. deploys qualitative and 
quantitative methods to address topics in 
translation segmentation and translation difficulty. 
Part four, Translation Process Research and Post- 
cognitivism, provides conceptual, methodological, 
and theoretical support for a post-cognitivist 
perspective in TPR. 

 

2.1 Translation Technology, Quality, and 
Effort 

Since its beginnings, TPR has been concerned with 
investigating the impact of translation technology 
on the human translation process. The aim of using 
computer assistance in translation has been to 
support translators at work, to offer possibilities to 
lay off memory and cognitive load into the 
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environment, to provide them with customized 
collocation and retrieval tools, and to suggest 
targeted translation solutions at the right time. 
Specialized editing interfaces are being produced 
and tested under many different conditions to 
facilitate the MT post-editing process. Two factors 
are of crucial importance in this endeavor: 1) the 
possibilities to assess, in an objective manner, the 
translation quality and 2) to model, measure, and 
explain the hoped-for reduction of translation 
effort. 

 
1) With the wide-spread deployment of data- 

driven MT systems at the beginning of this 
century, automatic evaluation metrics were 
needed to compare and fine-tune the systems 
towards a reference or “gold standard”. The 
Transition Edit Rate (TER) is such a measure 
which assumes four edit operation in MT post- 
editing: deleting, inserting, replacing, and 
moving words and groups of words. It 
computes the minimum amount of assumed 
edit operations to match the MT output to a 
reference translation – for instance, the post- 
edited version. The number of assumed edit 
operations is then taken as an indicator for MT 
quality, where fewer edit operations indicate 
better MT output. 

 
2) Numerous models have been proposed to 

explain and understand the reported and 
observed translation behavior and to relate 
translation behavior with translation quality. 
Countless publications refer to Kring’s (1986) 
categories of temporal, technical, and 
cognitive effort: while temporal effort is often 
used as a proxy for cognitive effort, gaze data 
provides a more direct insight into the mental 
activities – though, often not without much 
noise. However, more fine-grained models are 
being increasingly used to explain these 
findings, and the experimental validation of the 
models themselves becomes a matter of 
research. 

 
The first three chapters in this section relate TER 
scores to human post-editing activities and assess 
to what extent TER is suited to describe the actual 
post-editing process. Do Carmo proposes in 
Chapter 1 to reverse the view: instead of looking at 
the Translation Edit Rate, he suggests taking a view 
on the Human Edit Rate (HER), which may close 

the gap between MT research and translation 
studies. Based on Do Carmo’s proposal, Huang and 
Carl introduce, in Chapter 2, a new measure, the 
word-based HER (WHER) score which they show 
correlates well with measures of translation effort. 
In Chapter 3, Cumbreño and Aranberri also 
correlate various measures of cognitive effort with 
TER scores, but they come to different conclusions. 
The last chapter in this part reports a study using 
translation technologies with different goals. 
Similar to Huang and Carl, also Tardel (Chapter 4) 
studies aspects of cognitive effort in computer- 
assisted subtitling. However, she compares 
different settings to find a best information- 
environment for computer-assisted subtitling. 

2.2 Translation and Entropy 

Entropy is a basic physical measure that quantifies 
the interaction between two entities. The entropy of 
an entity (e.g., an ST expression) with regards to 
another entity (e.g., the set of its possible 
translations) counts the number in-distinguishable 
configurations (i.e., different translation for an ST 
expression). It is the only physical measure that is 
irreversible and directional (i.e., non-symmetrical), 
and thus tightly linked to the notion of time, which 
is also directional and irreversible. The word 
translation entropy (HTra) represents one of three 
criteria to measure transition literality (cf. e.g. Carl 
and Schaeffer 2016). HTra has since then been used 
as a powerful predictor for several translation 
measures. It has been shown to correlate with 
various behavioral observations of the translation 
process, such as translation production duration, 
gazing time, the number of revisions, but also with 
properties of the translation product, including 
translation errors of humans and machine 
translation systems. HTra is an information- 
theoretic measure that quantifies whether there are 
strong translation preferences. Stronger entrenched 
translation solutions are less translation- 
ambiguous, they carry less translation information, 
they are easier to retrieve, and their production 
requires less cognitive effort as compared to more 
ambiguous and less entrenched translations. More 
entrenched translations are also thought to be 
semantically closer to their ST equivalent. 

 
In this section, Carl (chapter 5) describes the 
implementation of a “rendered literality” measure 
which extends the three previous literality criteria: 
monotonicity, compositionality, and entrenchment, 
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with the additional constraint of TL compliance. In 
Chapter 6, Ogawa et al. observe HTra correlations 
for human and machine translation, across different 
languages and investigate in detail to what extent 
this is also the case for different word classes and 
sets of collocations. Wei investigates, in Chapter 7, 
with great detail scan paths that are triggered 
through a high HTra word and discusses patterns of 
visual search to find disambiguating clues in low- 
entropy context. Heilmann and Llorca-Bofí detect, 
in Chapter 8, an effect of cognateness, as computed 
with a Levenshtein distance, on HTra and suggest 
adding a formal similarity criterion to the list of 
literality criteria. 

2.3 Translation Segmentation and 
Translation Difficulty 

Segmentation during translation production has 
been a topic of research for many years and has 
been in some ways at the very core of TPR. Since 
its beginning, TPR has produced many models to 
describe, explain, and conceptualize the basic units 
of translation, but has – up to date - not reached a 
generally accepted conclusion about its nature. 
Two fundamentally different approaches can be 
distinguished to describe translation units: by 
looking into the translation product, one can try to 
find linguistic and/or cross-linguistic clues that 
indicate coherent translation segments, such as 
sequences of monotonous or isomorphic 
translational correspondence. Incoherent and 
smaller segments of translational correspondence, 
larger amount of translation re-ordering, and less 
isomorphic ST - TT representations are taken to 
engender more translation difficulties and potential 
increased translation effort. 

 
Another approach investigates behavioral data 
directly – mainly logs of fixations and/or keystroke 
data - to determine the assumed mental processes 
of text segmentation and integration during 
translation production. Less fluent typing, longer 
keystroke pauses, and more dispersed visual 
attention and search are taken as indicators of 
translation difficulty and extended effort. The 
assumption is that both approaches, the view from 
the process or the product, would converge and 
allow us to come to the same conclusions about 
translation difficulty and translation effort. 

 

1 Post-cognitivists reject the assumption that the mind 
performs computations on objects that are faithful 
representations of an outside world, which is 

 
This part of the volume addresses translation 
segmentation and translation difficulty from those 
different angles. In Chapter 9, Carl provides a 
definition of micro (translation) unit that integrates 
properties of the translation process and product 
and allows to investigate the relation between the 
first translational response and the final translation 
product. Vanroy et al. examine in Chapter 10 the 
translation product from a computational- 
linguistics view and base their notion of translation 
difficulty on various definitions of cross-lingual 
syntactic equivalence. In Chapter 11, Lacruz et al. 
explore novel types of segmentation, based on the 
Japanese ‘bunsetsu’, to assess translation 
difficulties of culturally and contextually 
dependent expressions, based on the variation of 
HTra values. Chen takes a process view on 
translation difficulty in Chapter 12 when assessing 
the success of several translation strategies 
depending on whether the meaning and 
background knowledge of neologisms were 
available. 

2.4 Translation Process Research and Post- 
cognitivism1 

Translation process research has primarily been 
concerned with technologically heavy 
methodologies to collect and analyze translation 
process data that help elucidate the human 
translation processes. Various explanatory models 
have been deployed that were borrowed - among 
others - from cognitive sciences, psycholinguistics, 
and bilingualism research so as to interpret the TPR 
findings in a coherent theoretical framework. With 
the development of those disciplines in the past 20 
years utilizing more sophisticated data acquisition 
tools, new translation devices, and their 
technological possibilities combined with the 
collection of big data sets and more rigorous 
analysis methods, the explanatory models in TPR 
have also changed and adapted to the new situation. 
As pointed out by several scholars in the field, (e.g., 
Sun and Wen 2018, Shreve and Angelone, 2010), 
new process models have to be developed that are 
able to accommodate those novel developments 
and research findings. A trend towards post- 
cognitivist theories can be noticed in recent TPR, 
and also in this volume where several chapters refer 

 
usually associated with the computational theory of 
mind and their protagonists. 
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to connectionist models as the explanatory 
framework. 

 
The last part of this volume underpins this post- 
cognitivist perspective of TPR. Chapter 13 
postulates that TPR has mainly developed and been 
a methodology that suggests a mechanistic view on 
computation. It postulates that ‘representation’ and 
‘computation’ are independent concepts, that 
computational devices are useful for developing 
and verifying theories of the mind, and that the 
status of a statement as methodological and 
ontological has perhaps not always been clearly 
marked. Chapter 14 introduces a new triangulation 
method based on artificial neural networks. It 
integrates findings from bilingualism and 
translation research and assesses to what extent 
results from single word translations may carry 
over to translation in context. Chapter 15 develops 
a radical embodied post-cognitivist perspective on 
the translation process. The chapter extends 
translation affordances with a probabilistic 
recursive layer and maps this framework onto a 
dynamic systems approach, capable to explain 
“representation hungry” cognition as covariation 
between the model and the world. 
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1 Introduction 

Recently, the interest in the notion of “literal 
translations” has primarily revolved around the 
empirical inquiry into the relation of post editing 
MT (PEMT) output and cognitive effort (i.e. 
Schaeffer and Carl 2014; Lacruz and Shreve 
2014; Carl and Schaeffer 2017a, 2017b; Lacruz 
2017; Lacruz, Carl and Yamada 2018). In this 
context, it has been found that non-literal 
translations are “more difficult and time 
consuming [...] to produce than literal ones” 
(Schaeffer and Carl 2014: 55) in terms of 
cognitive or temporal effort. The present study 
contributes to this area using data from a 
previous product-based comparable corpus study 
(Jiménez-Crespo and Tercedor 2018). The 
tertium comparationis, what the effort incurred 
in processing “literal translations” is compared 
to, is that of post editing the most frequent non- 
literal renderings in recurring conventionalized 
units that express a specific communicative 
purpose in non-translational or naturally 
produced texts.

 

These “non-literal” translation candidates 
involved either (1) lexical or syntactical 
differences (e.g. “sugar” was translated as 
“glucose” or nouns in STs were rendered through 
a verbal structure in TTs), as well as (2) 
completely different renderings (e.g.  “ halitosis 
or bad breath” was matched in the Spanish TT 
with a rendering such as “halitosis  or foul smell 
coming out of the mouth”). 

2 Research Question 
 

RQ1 - are non-literal translations “always” more 
effortful to process than literal ones? And more 
specifically, are recurring conventionalized units 
to express a specific communicative purpose 
found in natural or non-translational corpora 
though frequency analysis, regardless of their 
“literality” relation to the source text, more 
taxing to process in terms of time and cognitive 
effort? 

Hypothesis 1 (H1). We hypothesize that literal 
translations (adequate and inadequate) from the 
translational corpus imply less cognitive effort 
with regard to non-literal translations that 
represent the most frequent renderings to express 
recurring communicative purposes in non- 
translated texts, and, therefore, should be 
associated with faster processing times. 
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1 Methodology 
 

Ten professional translators took part in the 
experiment. They post edited two texts using a 
mock CAT tool setup in a PC using the 
keylogging software Inputlog. The task was 
presented as a regular PE process with a full 
cohesive text presented segment pair by 
segment pair. Time was used as a proxy for 
cognitive effort in tune with other previous 
studies  (Lacruz and Shreve 2014; Lacruz, Carl 
and Yamada 2018). The experimental task 
included an instrument that included ST-TT 
pairs with randomized literal translations from 
the translational section of the corpus, as well as 
the most frequent renderings from the non- 
translational section of the corpus. The 
independent variables were whether the ST-TT 
pair was edited (edit_yes, edit_no), the time 
from the moment the translation pair was 
presented to the moment the subjects typed any 
key (time_to_type), as well as when the post-
editing of the translation was accepted 
(time_completion). This last variable is an 
indication of the completion “complete editing 
events”, that is, coherent groups of editing 
actions quite similar to “production units” 
(Lacruz 2016: 392). This allowed to investigate 
the effort associated to the  “orientation” 
(Jakobsen 2002), or “translation onset time” 
(Vandepitte, Hartsuiker and Van Assche 2015) 
when segments are edited or just simply 
accepted, as well as the overall time effort when 
segments are edited in both conditions. 

2 Statistical analysis 
 

We fitted a series of Bayesian linear mixed 
effects regression models. These models 
examined how reaction time (time_to_type, 
time_to_completion) varied as a function of a 
series of predictors (see below). For statistical 
inferences we report mean posterior point 
estimates for each parameter of interest, along 
with the 95% highest density interval (HDI), the 
percent of the region of the HDI contained within 
a region of practical equivalence (ROPE), and 
the maximum probability of effect (MPE). We 
established a ROPE of ± 0.87 for time_to_type 

and 0.95 for time to completion around a point 
null value of 0. We consider a posterior 
distribution for a parameter β in which 95% of 
the HDI falls outside the ROPE and a high MPE 
(i.e., values close to 1) as compelling evidence 
for a given effect. Finally, we use Bayes Factors 
(BF) to compare null and alternative hypotheses 
in order to determine under which model the 
observed data are more probable. 

3 Results 
 

In order to assess whether non-literal translations 
are more effortful to process than literal ones 
(RQ1) we analyzed time_to_type and 
time_to_completion as a function type of 
translation rendering (Original, Translation) in 
separate models. Figure 1 plots time_to_type and 
time_to_completion response times for original 
and translational types of translation TT 
renderings. The models included a by-subject 
and by-item random intercepts with a random 
slope for type of translation rendering for each 
subject. Table 1 provides summaries of both 
models. Time_to_type response times did not 
vary as a function of type of translation rendering 
(β = 0.01, HDI = [−0.12, 0.14], ROPE = 100, 
MPE  =  0.58), nor did  time to  completion  (β = 
−0.07, HDI = [−0.24, 0.09], ROPE = 100, MPE 
= 0.82). That is, neither model provided 
compelling evidence suggesting literal 
translations from the translational corpus were 
more effortful to process than non-literal 
renderings from the non-translational corpus. 

 

 
Figure 1: Response times for time to type and 
time to completion as a function of type of 
translation rendering (Original, Translation). 
Small colored points represent raw data. Large 
points summarize the posterior distributions (in 
grey) with posterior means ± 95% and 66% 
credible intervals. 
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On the contrary, we find the effect of origin of 
translation renderings has a probability of 0.58 
(time to type) and 0.82 (time to completion) of 
being negative and would not be considered 
“statistically significant” under a frequentist 
framework. The time to type and time to 
completion models both provide strong evidence in 
favor of an absence of effect of origin of translation 
rendering (BF = 0.013; BF 

= 0.027). 
 
 

       Parameter   Estimate HDI   ROPE     MPE BF 
 

TT Intercept 9.1 [8.9, 9.3] 0 1 3.2e+101 
Type 0.01 [−0.1, 0.1] 100 0.58 0.013 

TC Intercept 9.69 [9.4, 9.9] 0 1 6.9e+74 
Type −0.07 [−0.2, 0.1] 100 0.82 0.027 

 

Table 1: Model summary of the posterior 
distribution modeling response times (TT: time to 
type, TC: time to completion) as a function of 
type of translation rendering (Type). The table 
includes posterior means (Estimate), the 95% 
HDI, the percentage of the HDI within the 
ROPE, the maximum probability of effect (MPE), 
and the Bayes Factor for each parameter. 

 
 

4 Conclusions 
 
This study started with the question of whether 
non-literal translations are “more difficult and 
time consuming [...] to produce than literal ones” 
(Schaeffer & Carl 2014: 55). The specific 
contribution of this paper was to use the most 
frequent renderings to express a communicative 
purpose from a comparable corpus as tertium 
comparationis. Results suggest that processing 
effort of the most frequent ST-TT literal 

translation candidates from the translational 
corpus were indistinguishable from the default 
translation ones from the non-translational corpus 
for  both time_to_type  and time_to_completion. 
The results also show that when subjects decide 
not to post edit a proposed translation candidate, 
ST-TT “literal translation” pairs incur in higher 
“translation onset” times that are statistically 
significant.

This study therefore highlights need to 
incorporate notions such as “default translation” 
(i.e. Halverson 2015, 2019) from 4EA 
approaches that combine process and product 
based perspectives (Halverson 2019: 207). 
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The Frame-Semantic Evaluation Metric 

The Frame-Semantic Evaluation Measure FSEM 
(Czulo et al. 2019) is designed to be a fully 
automated, referenceless machine translation 
evaluation measure for semantic similarity of 
originals and their machine translations. This 
contribution addresses some of the currently more 
prevalent research questions around FSEM. 

In terms of linguistic theory, FSEM is based on 
Frame semantics (Fillmore 1982; 1985), a 
cognitive-linguistic, ethnographically oriented 
semantics of understanding. A frame is a system 
of concepts which structures knowledge about 
cognitive entities: events, states, objects, 
attributes etc. These mental categorization 
schemata are linked to linguistic expressions by 
which they are evoked. The word Christmas, for 
example, will activate extensive knowledge such 
as typical events (e. g. exchanging gifts) and 
contexts (e. g. winter) in many speakers of 
English. Frames are shaped by backgrounds, 
beliefs, experiences etc., where different levels of 
abstraction will have group- or individuum- 
specific configurations. As an example: For some 
users of the lexeme Christmas, gifts are 
exchanged on the evening of December 24th, for 
others on the morning of the 25th. Even though 
many speakers of English may not celebrate 
Christmas, the more abstract concept of holiday, 

including the fact that the often come with rituals, 
will make it possible for them to have a basic 
understanding of the concept. 

The Berkeley FrameNet (Ruppenhofer et al. 
2016) is a lexical-semantic project using empirical 
data to derive a “lexicon” of frames, often on a 
very general level of abstraction, for English. It 
has served as blueprint for various framenets in 
other languages (e. g. Subirats Rüggeberg and 
Petruck 2003; Ohara et al. 2004; Burchardt et al. 
2006; Torrent and Ellsworth 2013). 

The primacy of frame model of translation 
(Czulo 2017) provides the translatological 
background for FSEM. The basic hypothesis, or 
more precisely the idealized model is that for each 
frame evoked in the original, there should be a 
maximally comparable counterpart in the 
translation that is linguistically realized. The 
constraint “maximally comparable” accounts for 
differences in how frames are structured across 
(sub-)cultures, such as the Family frame, where 
the understanding of what types of families exist 
and what the relations between family members 
are, may differ, but can be compared as there is an 
underlying abstract notion of Kinship. There 
are, however, a number of factors which may lead 
to overrides of this principle, such as (potentially) 
grammatically induced shifts in perspective: 
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Tray 1 [...] holds up to 125 

sheets [...] 

 
In Fach 1 können bis zu 125 

Blatt Papier eingelegt 

werden [...] 

‘Into tray 1, up to 125 sheets of paper can 
be inserted’ 

 
German has a considerably lower tendency to 
agentivize inanimate objects which may have led 
to the above-seen shift of the subject Tray 1 to the 
prepositional object In Fach 1. The two frames 
evoked by the main verbs, Fullness for 
English and Filling for German, can, however 
be easily related to one another by means of 
exploiting the frame hierarchy in Berkeley 
FrameNet: Filling is inchoative of 
Fullness. 

FSEM makes use of the Frame hierarchy to 
calculate a similarity measure between an original 
and a translated sentence. In one of the currently 
existing pilot implementations (see Czulo et al. 
2019), a spread-activation algorithm makes use of 
activated frames and their subsumed frames to 
calculate a similarity measure on the basis of (so 
far) manually annotated frames. A penalty is 
given for the distance of frames in the translation 
which are linked to, but not identical with the 
original frames. 

Systematic description of shifts 

We can think of the frame level as a level of 
abstraction which allows us to describe shifts in 
(lexically and grammatically realized) meaning in 
a more systematic way than e. g. by means of an 
individual lexical comparison. On top of this, a 
semantic level of description allows us to 
investigate reasons for shifts from various 
perspectives, either on the level of semantics itself 
(e. g. culture-specific differences) or when 
combined with other levels of description (such as 
typological or pragmatic factors, or contrastive 
differences as in the case of the above sentence 
pair). 

Some systematic patterns of semantic 
divergences have already been described in the 
literature, such as differences in how motion 
events are framed in various types of languages 
(Talmy 2000; Slobin 2004), and this knowledge 
has been applied to the analysis of translation 
(Ellsworth et al. 2006). The FSEM algorithm can 
relate different types of motion framings and thus 
state similarity for such cases. It is not intended, 
however, to test on typicality of framing for a 
language, which is where language models should 
come into play and tasks could be shared between 
different components. 

It is conceivable that the level of abstraction 
that frames provide could help assess other cases 
which are not as easily covered by a lexeme-based 
approach, such as metaphors. This could cover 
cases where two metaphorical expressions in two 
languages are very different in their structure, or 
where a metaphor is translated non- 
metaphorically or vice versa (those are indeed 
frequent cases, as shown e. g. by Samaniego 
Fernández 2013). An evaluation of two 
expressions such as pull a leg vs. German 
veralbern (roughly: ‘make someone look stupid’) 
does not yield a match on a lexical level. If, 
however, both metaphorical and non- 
metaphorical expression are annotated with the 
targeted meaning in terms of frames, a match is 
created where a purely lexical mapping would 
fail. This may be true for other types of 
expressions such as raining cats and dogs vs. 
German schütten ‘pour’. 

Another case in which frame-semantic 
annotation can be of help is that of differences in 
information distribution. Padó and Erk (2005) 
introduced the notions of frame groups, 
describing a case where combined causation and 
scale information in English were split into two 
lexemes in German. A frame group can then be 
defined as an equivalent to a single frame in 
another language, covering cases of different 
lexicalization strategies. 
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Challenges for FSEM 

With the basic principles laid out, a number of 
questions opens up, of which I can here only 
describe some of the currently most prominent. 

When applying FrameNet frames, we can 
assume that the more abstract ones are better 
applicable across languages, while the more 
specific ones will be more tied to a (sub-)culture. 
An automatic method of how to compare frames 
is proposed by (Sikos and Padó 2018) using word 
embeddings, relying on existing annotations. But 
the number and granularity of frames in different 
framenets can still vary, and automatic induction 
methods are needed to increase coverage. 

The evaluation of machine translated texts 
cannot, of course, be done by FSEM alone, as the 
high level of abstraction may generate false 
positives. Both of the following two sentences 
(and their literal translations) will generate the 
same frame annotation, namely People, 
Taking and Containers. 

The woman grabbed the cup. 

The man took the glass. 

This also raises questions on how granular frame 
definitions should be, which would require a 
deeper discussion than this short contribution can 
offer. Assuming that a certain level of abstraction 
will always be desirable, FSEM evaluation needs 
to be complemented with other methods of 
evaluation tackling more fine-grained lexical 
information. 

Conclusion 

The list of benefits of and challenges for 
developing a frame-semantic machine translation 
evaluation measure discussed in this contribution 
is certainly incomplete, but it should give a 
glimpse into the current state of conceptual 
development of FSEM. Various questions still 
need to be answered in order to understand how 
informative FSEM can be for the evaluation of 
machine translation, and potentially human 

translation, where more creative translation 
strategies may be applied. One phenomenon in 
human translation, which seems unlikely in 
machine translations, is that of differences in 
sentence segmentation resulting in such patterns 
such as A B. C. → A. B C. By means of 
frame semantic analysis, such differences in 
information distribution might be tackled as well, 
elevating the metric towards text level rather than 
limiting it to the sentence level. This is a future 
goal of evolving FSEM. 
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Abstract 

In an increasingly automated translation industry 
– where recent machine translation (MT) 
developments are producing higher quality output 
(Way, 2018) with higher potential to speed up the 
translation process – productivity is often deemed 
imperative by clients and translators alike (e.g. 
Marg, 2016; Tabor, 2010; Vallianatou, 2020). 
Activity-tracking tools are used to measure 
productivity by LSPs, translation vendors, as well 
as freelance translators (see Moran, 2018). These 
tools can collect a wealth of information about the 
translation process, from average speed or total 
words translated for a client, to fine-grained by- 
segment data about the translator’s typing and 
editing activity. However, the practice is 
controversial, and currently completely 
unregulated. Tracking translation activity can 
help to diagnose problems in the translation 
process (e.g. below-average MT quality) and may 
also provide translators with insights into their 
working patterns (Vieira, 2018). Depending on 
the circumstances,  however,  these tools can also 

 
1 The study was reviewed by the Faculty of Arts 
Ethics Committee at the authors’ institution. For 
ethical and confidentiality reasons, translators did not 

be misused as instruments of surveillance, which 
raises questions and warrants a wider discussion 
of the technology’s use implications. In this paper, 
we report data from a longitudinal study that 
examines translators’ use and perceptions of 
activity-tracking. 

Participants used activity-tracking tools within 
their CAT software (memoQ and Trados Studio) 
to calculate their productivity over a period of 16 
weeks. Every week, they sent us quantitative self- 
reported project data such as translation speed and 
number of edited words,1 as well as qualitative 
perception data related to productivity self- 
assessments via rating scales and open questions. 
This combination of qualitative and quantitative 
data was then complemented by focus-group 
interviews with all participants. 

This presentation focuses on the weekly data 
collection process, which provides valuable 
insights into the work (and related productivity) 
of professional translators in real settings over an 
extended period. Moreover, several relevant 

 
share any information that could identify the texts 
they worked with or the clients. They were reminded 
that this was strictly prohibited. 
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themes emerged from the analysis, including 
issues related to tool-specific feedback, 
productivity definition and calculation issues, and 
ethical implications. Most notably, it emerged that 
translators are not averse to activity-tracking 
technology per se. In fact, most translators in our 
study recognized as tantamount the importance of 
keeping track of one’s productivity whilst using 
CAT tools and related technologies. A core 
difference in translator attitudes was noted 
between spontaneously tracking one’s own 
productivity vs. being required to do so by a client 
or company owner, where only the latter was 
highlighted as potentially problematic. It became 
clear that issues with activity tracking often 
revolve around the client-translator relationship, 
especially in cases of power imbalances and 
market structures that risk compromising 
translators’ agency. The presentation will address 
the above-mentioned themes and discuss 
translators’ perceptions of productivity. Some 
tentative recommendations on the practice of 
activity-tracking will also be put forward, in order 
to raise awareness of the technology’s 
implications and highlight situations where 
translators deemed it to be useful and worthwhile. 
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Abstract 

 
Automatic Speech Recognition (ASR) has been 
used by professional translators for some years. 
Instead of typing the translations, professional 
translators prefer to speak out their translations, 
for they find it faster to produce high-quality 
texts in this way (Bower 2002) .With 
technologies maturing, more and more 
technological tools have been playing a central 
role in the practice of translators and 
interpreters in recent years. Technological 
competence is now regarded as one of the 
essential components that define a qualified 
professional translator or interpreter. ASR is 
one of the technologies that deserve the 
attention of translators and interpreters. 

Some studies have assessed the performance of 
different ASR systems (Zapata & Kirkedal 
2015), and other studies have investigated the 
application of ASR to simultaneous interpreting 
(Li & Wang 2018), post editing (Zapata et al., 
2017) and written translation (Carl et al. 2016; 
Dragsted et al. 2011; Baxter 2017). However, 
the empirical data that 

 
support the use of ASR in written translation is 
limited, and more systematic research is needed to 
examine the function of ASR in the process and 
product of written translation on various language 
pairs using a variety of ASR tools (Ciobanu & 
Secara 2019). 

This study explores the application of ASR tool in 
written translation from English to Chinese. Using 
a within-subjects design, a group of undergraduate 
students with one year’s formal training in 
translation were invited to complete two tasks, 
written translation with ASR and written 
translation from scratch. Screen recording was 
used to record the real-time process of written 
translation. The data extracted from the screen 
recording results, including the overall production 
time, the time spent on pre-drafting, drafting and 
post-drafting were used as the indicators of speed. 
The number of changes in content (i.e., 
replacement, addition, and omission) and 
expressions (i.e., punctuations, spellings, lexical 
changes, syntactic changes and textual changes) 
were adopted as the indicators of revision 
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behaviors. Translation outputs were analyzed 
and scored in terms of accuracy and target 
language quality to suggest the ASR effect on 
the quality of written translation. 
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