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Preface

For the past 37 years the international conference Translating and the Computer has been a leading
and distinctive forum for academics, users, developers and vendors of computer aids for translators
and, increasingly, other translation technology tools. The event is a meeting point for translators,
researchers and business people from translation companies, international organisations, universities
and research centres, as well as freelance professionals who have the opportunity to discuss the latest
developments and trends and exchange ideas. AsLing (International Association for Advancement
in Language Technology), which took over the organisation of this conference in 2014, is proud to
present the proceedings of Translating and the Computer 37 Conference (TC37), taking place 26 and 27
November 2015, as always, in London.

This year’s conference continues the tradition of hosting quality speakers and panellists on a wide
range of topics related to translation technology including but not limited to translation tools, machine
translation, translation workflow, hybrid translation technologies, subtitling, terminology, standards and
quality assessment. This year we are very pleased to welcome a contribution related to interpreting
as well, an area where computer-based support needs more attention. We are confident that the
e-proceedings featuring these contributions, accepted after a competitive reviewing process, will be an
important reference and stimulus for future work. We are delighted to present our keynote speakers:
Richard Brooks and Will Lewis. We are also confident that you will find that all the presentations and
posters, as well as the panels and workshops, will provide valuable user perspectives and opportunities
for inspiring discussions.

We would like to thank all those who sent submissions to the conference and all the authors who
produced full versions of their accepted papers for the proceedings. A special thank-you also to all
the delegates who have come from so many countries to attend this conference and thus provide a living
acknowledgement of this distinctive event. We are grateful to the members of the Programme Committee
who carefully reviewed all the submissions: Juanjo Arevalillo, Wilker Aziz, David Chambers, Gloria
Corpas Pastor, Iwan Davies, Joanna Drugan, David Filip, Paola Valli, Nelson Verdstegui and David
Verhofstadt. Many thanks to our publication chair Ivelina Nikolova for producing these e proceedings.
A big thank-you also goes to our Technical Advisor Jean-Marie Vande Walle and our Treasurer Catherine
Gachies. Last but not least, we must thank our sponsors and all the supporting associations.
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Translating and the Computer TC37
A S I N G At One Birdcage Walk, Westminster, London (UK)

Day-1:Thursday, 26 November 2015

8:30-9:10 Registration in the Marble Hall and Gallery

MORNING Session (incl. Lunch)

Session chair:
Olaf-Michael Stefanov

Lecture Theatre Education Room
Ground level Marble Hall & Gallery level

9:10-9:30 Opening Addresses
by AsLing, FIT and Session Chair

9:30 - 10:00 Brief overview of Workshops and Posters
Session Chair
followed by a Thought Leadership talk
by Marco Trombetti,
from our Gold Sponsor, MateCat

10:00-10:50 KEYNOTE: The business side. A stimulating look at 10:00 - 10:50 Everyone is invited to the Lecture Theatre for
the key things you need to monitor when running a the day’s Keynote Address
business. What tools you need to monitor the
environment, the industry, your company and (not
forgetting) yourself!

Richard Brooks
10:50-11:10 Break inthe Marble Hall and Gallery 10:50 - 11:10 Break inthe Marble Hall and Gallery
11:10-11:40  Correlations of perceived post-editing effort with 11:10-12:35 Gold Sponsor — MateCat — Workshop:

measurements of actual effort

Joss Moorkens Post-editing tutorial with MateCat
11:40-12:05 Thought Leadership talks d o by:

by Peter Reynolds moderated by:

from our Gold Sponsor, Kilgray/memoQ, and Marco Trombetti

by Klaus Fleischmann

from our Silver Sponsor, Kaleidoscope Part 1 of a workshop

(to be continued after lunch)
12:05-12:35 QT21: a new era for translators and the computer

Alan Melby
12:35-14:05 Lunch in the Marble Hall and Gallery 2 Poster presentations will take place during Lunch break:
13:10-13:30 The reception of intralingual and interlingual
Poster 1 automatic subtitling: an exploratory study

within the HBB4ALL project
Anna Matamala

13:35-13:55 The EXPERT project: Advancing the state of the
Poster 2 art in hybrid translation technologies
Constantin Orasan

Poster Session Details

|_Poster W Times N  Presenter QW Coauthos N Tt

Poster 1  13:10-13:30 Anna Matamala Andreu Oliver, The reception of intralingual and
Aitor Alvarez and Andoni Azpeitia interlingual automatic subtitling: an
exploratory study within the HBB4ALL
project

Poster 2 13:35-13:55 Constantin Orasan Alessandro Cattelan, Gloria Corpas Pastor, The EXPERT project: Advancing the
Josef van Genabith, Manuel Herranz, state of the art in hybrid translation
Juan José Arevalillo, Qun Liu, technologies
Khalil Sima'an and Lucia Specia
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Translating and the Computer TC37
A S I N G At One Birdcage Walk, Westminster, London (UK)

TECHNOLOGY

Day-1:Thursday, 26 November 2015

12:35-14:05 Lunch in the Marble Hall and Gallery 2 Poster sessions in the Education Room during Lunch:
13:10-13:30 Poster 1
13:35-13:55 Poster 2

AFTERNOON Session (Lunch - repeated above)

Session chair:
Ruslan Mitkov

Lecture Theatre Education Room

Ground level Marble Hall & Gallery level
14:05-15:45 Round Table — Quality in Translation 14:05 - 14:35 Gold Sponsor — MateCat — Workshop (Part 2):

Moderated by Juliet Macan

... kicked off by three lead in talks: Post-editing tutorial with MateCat

A significant check system for obtaining an objective

assessment of translation quality moderated by:

David Benotmane Marco Trombetti

From Occasional Quality Control to Collaborative
Quality Assurance

Klaus Fleischmann

An update on the TAUS Quality Dashboard and the
Dynamic Quality Framework

Jaap van der Meer

Part 2 of a workshop
continued from before lunch

Panellists: David Benotmane, Joanna Drugan, 14:35 - 15:45 Everyone is invited to the Lecture Theatre for
Klaus Fleischmann, Alan Melby, and Jaap van der Meer the Round Table on Quality in Translation
15:45-16:05 Break inthe Marble Hall and Gallery 1 Poster presentation will take place during this Break:

15:45 - 16:05 Kamusi Pre-D - Source-Side Disambiguation
and a Sense Aligned Multilingual Lexicon
Martin Benjamin

16:05 - 16:35  FALCON: Building the Localization Web 16:05 - 17:00 Silver Sponsor — Kaleidoscope — Workshop:

Andrzej Zydrorn
narzej Zyaron On Kaleidoscope

16:35-17:05 From parallel corpora to bilingual terminology: a hybrid

approach moderated by:
Milo$ Jakubicek Klaus Fleischmann
17:05-17:20 AsLing Award Ceremony 17:05 onwards  Everyone is invited to the Lecture Theatre for the

17:20-17:30  Close of Day-1 Asling Award Ceremony and the Close of Day-1

Evening Networking Gala Dinner
ca. 19:30 - at the London Marriott Hotel County Hall, in the George V Room.

Poster Session Details

|_poster | Times W Presenter QW cCoauthos N Title |

Poster1  13:10-13:30 Anna Matamala Andreu Oliver, Aitor Alvarez The reception of intralingual and inter-
and Andoni Azpeitia lingual automatic subtitling: an exploratory
study within the HBB4ALL project

Poster 2 13:35-13:55 Constantin Orasan Alessandro Cattelan, Gloria Corpas Pastor, The EXPERT project: Advancing the
Josef van Genabith, Manuel Herranz, state of the art in hybrid translation
Juan José Arevalillo, Qun Liu, technologies
Khalil Sima'an and Lucia Specia

Poster3  15:45-16:05 Martin Benjamin Amar Mukunda and Jeff Allen Kamusi Pre-D - Source-Side
Disambiguation and a Sense Aligned
X Multilingual Lexicon

37t Translating and the Computer conference — © Asling, 2015 All rights reserved. Subject to changes.



LANGUAGE

8:30-9:00

Translating and the Computer TC37
A S I N G At One Birdcage Walk, Westminster, London (UK)

TECHNOLOGY

Day-2:Friday, 27 November 2015

Registration in the Marble Hall and Gallery

MORNING Session (incl. Lunch)

Session chair:
Juliet Margaret Macan

9:00 - 9:15

9:15-9:45

9:45 -10:15

10:15-10:35
10:35-11:25

11:25-11:55

11:55-12:25

12:25-13:55

Lecture Theatre
Ground level

Start of Day-2, including

brief overview of the day’s Workshops and Posters
Session Chair

followed by a Thought Leadership talk on “MT as an
integrated component of the traditional CAT tool”
by Andrea Stevens, from our Silver Sponsor, SDL

Evaluation of English to Spanish MT output of

Tourism 2.0 consumer-generated reviews with post- 9:20 - 10:15
editing purposes

Miguel Angel Candel Mora

The use of CAl tools in interpreters’ training: a pilot

study
Bianca Prandi
Break inthe Marble Hall and Gallery 10:15-10:35

KEYNOTE: Skype Translator: Breaking Down Language 10:35-11:25
and Hearing Barriers. A Behind the Scenes Look at Near

Real-Time Speech Translation

Will Lewis

The catcher in the CAT. Playfulness and self- 11:25-12:25
management in the use of CAT tools by professional

translators

Anna Estellés / Esther Monzd Nebot

The ALST project: technologies for audiovisual
translation
Anna Matamala

Education Room
Marble Hall & Gallery level

Silver Sponsor —SDL — Workshop:
Best Practices for SMT Post-Editing

moderated by:
Valeria Filipello

Break inthe Marble Hall and Gallery

Everyone is invited to the Lecture Theatre for
the day’s Keynote Address

Gold Sponsor — memoQ — Workshop:
How to get the best out of memoQ

moderated by:
Angelika Zerfass

Part 1 of a workshop
(to be continued after lunch)

Lunch in the Marble Hall and Gallery 2 Poster presentations will take place during Lunch break:
13:00 - 13:20 The Use of Machine Translation and Post-
Poster 4 editing among Translation Service providers
in Spain
Olga Torres, Celia Rico Pérez and Miguel
Angel Candel Mora
13:25-13:45 Let the EAGLES fly into new standards:
Poster 5 Adapting our CAT tool evaluation methodology

Poster Session Details

to the ISO 25000 series
Marianne Starlander

_poster | Times | Presenters) Q0 cCoauthos N Title |

Poster 4

Poster 5

13:00-13:20 Olga Torres, Celia Ramon Piqué, Marisa Presas Corbella,

Rico Pérez and Pilar Sanchez-Gijén, Adria Martin Mor,
Miguel Angel Pilar Cid Leal, Anna Aguilar-Amat, and
Candel Mora Amparo Alcina Caudet

13:25-13:45 Marianne
Starlander

X1

37t Translating and the Computer conference — © AsLing, 2015

The Use of Machine Translation and
Post-editing among Translation Service
providers in Spain

Let the EAGLES fly into new standards:
Adapting our CAT tool evaluation
methodology to the ISO 25000 series

All rights reserved. Subject to changes.



Translating and the Computer TC37
A S I N G At One Birdcage Walk, Westminster, London (UK)

TECHNOLOGY

Day-2:Friday, 27 November 2015

12:25-13:55 Lunch in the Marble Hall and Gallery 2 Poster sessions in the Education Room during Lunch:
13:00 - 13:20 Poster 4
13:25-13:45 Poster 5

AFTERNOON Session (Lunch - repeated above)

Session chair:
David Chambers

Lecture Theatre Education Room

Ground level Marble Hall & Gallery level
13:55-14:25 Improving Translator Competencies by Teaching 13:55-14:50 Gold Sponsor —memoQ — Workshop:

Statistical Machine Translation: Evidence and How to get the best out of memoQ

Experiences from University, LSP, Public Service, and
Community Training Programmes
Stephen Doherty

14:25-14:55 The introduction of Machine Translation at Credit Suisse

moderated by:

Angelika Zerfass

Part 2 of a workshop
continued from before lunch

Philipp Ursprung
14:55-16:05 Panel Debate — The Future of Translation 14:55-16:05 Everyone is invited to the Lecture Theatre for
Moderated by Jodo Esteves Ferreira the Panel Debate on The Future of Translation

... kicked off by a short Discussion Firework talk:
Neocortical Computing: Next Generation Machine

Translation

Andrzej Zydron

Panellists: Sarah Griffin-Mason, Kim Harris,

Andrzej Zydron
16:05-16:25 Break inthe Marble Hall and Gallery 16:05 - 16:25 Break inthe Marble Hall and Gallery
16:25-16:55 Recommendations for Translation Environments to 16:25-17:20 Workshop:

Improve Translators’ workflows

Jan Van den Bergh On the TAUS Quality Dashboard

16:55-17:25  Going global? Let’s measure your product for World- moderated by:
readiness Paola Valli
Kshitij Gupta

17:25-17:35 Conference Close Everyone is invited to the Lecture Theatre for
AslLing and Session Chairs the Conference Close

Poster Session Details

|_Poster | Presenter(s)

Poster4 13:00-13:20 Olga Torres, Celia Ramon Piqué, Marisa Presas Corbella, The Use of Machine Translation and
Rico Pérez and Pilar Sdnchez-Gijon, Adria Martin Mor, Post-editing among Translation Service
Miguel Angel Pilar Cid Leal, Anna Aguilar-Amat, and providers in Spain
Candel Mora Amparo Alcina Caudet

Poster5 13:25-13:45 Marianne Let the EAGLES fly into new standards:
Starlander Adapting our CAT tool evaluation

methodology to the ISO 25000 series

37t Translating and the Computer conference — © AsLing, 2015 xii All rights reserved. Subject to changes.



QT21: A New Era for Translators and the Computer

Alan K. Melby
LTAC Global

akm@t acgl obal . org

Abstract

QT21 (seehttp://www.qt2l.e/ is an EU-funded project with several goals relate machine
translation. This paper relates to the QT21 goal'iofproved evaluation ... informed by human
translators”, using a framework that harmonizes M@Wultidimensional Quality Metrics) and DQF
(Dynamic Quality Framework). The purpose of the grapvhich expresses my personal views, is to
obtain feedback on three claims | am making abrurstation quality evaluation of both human and
machine translation: (1) Both automatic, holistderence-based metrics (such as BLEU) and analytic
manual metrics of translation quality are need&); qne metric is not sufficient for all translation
specifications; and (3) widespread use of spetifina and the harmonized MQM/DQF framework for
developing metrics will have a positive impact beyahe QT21 project. If these three claims turntout
be true, we will see a new era in the relationgtgpween translators and computers.

1 Introduction

One goal of the QT21 project hip://www.gt2l.ely is to work toward
“improved evaluation and continuous learning fromstakes, guided by a systematic analysis
of quality barriers, informed by human translator§his effort will involve including
professional translators, language service compamied other stakeholders directly in the
process of evaluating the quality of raw machimestation (MT) output, using an analytic
approach to complement the curresmitomatic holistic, reference-based approach. An
analytic approach provides detailed information about erias far down as the word level
and does not require a reference translation tlsitanual; that is, it must be performed by a
skilled human, rather than being automatic. Botprepachesanalytic and automatic for
short, will be used in QT21.

Over the past decade, research on statistical MS[ foa various reasons, progressed
somewhat independently from the practice of indialdprofessional translators. However,
the QT21 project goals indicate a belief that tleeds to change. Human translations are used
as reference documents in the automatic approach,the translator who produced a
reference translation will usually never see thépouof a machine translation system.
Instead, in the analytic approach, professionalsiedors directly evaluate the raw output of
machine-translation systems, using tools that alkpecific errors to be identified and
annotated by human evaluators. The results offthisan evaluation can then hopefully be
used by developers to determine what went wronghamdto improve the system.

Lest translators worry that they will be workingethselves out of a job by helping
researchers improve machine translation, | poirtt that for the foreseeable future, raw
machine translation will be used "as is" in onlyrywdéimited situations. See Figure 1 for
various use cases along a spectrum of interacgéomden human and machine translation.

In the 1950s, some in the MT research communityesged optimism about the potential
for rule-based MT to replace professional transtatdhen, the first decade of the current
century, some suggested that data-driven machemslation systems would eventually

1
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Interaction between human translation and machine translation (MT) in translation activites

cisng N
e All human/
No MT
All MT/ v
No human

“Raw” Triage “Classic” MT as an “Classic”
MT (decide what to send to Post-editing Optional Human
human translation, typically Resource Translation
for dissemination)
—

Figure 1. Use cases along the spectrum of interatitween human translators and machine translator

produce output as good as or better than humaslateon (seéttp://www.ttt.org/amtg/ but
the QT21 project does not take this position.

MT is often used for tasks where professional hurmranslation is impractical for one
reason or another (e.g., instant, on-demand tramslaf low-value content, or translation
where access to human translators is not feasibleiser-generated content where time-
frames do not permit professional translation). Witeis clear to all parties where MT is
useful and where it is not, the immense value fratessional translators provide can be
better seen. Research and development in MT wilehdly enable professional translators to
concentrate even more on the most challengingendrding types of translation.

In Figure 1, human translation plays some rolelliuse cases, and MT is involved in all
but the“Classic” Human Translationuse case. In theIT as an Optional Resouraese case,
translators use technology, but remain in competdrol of which resources—such as a mix
of terminology lookup, translation memory, and MTre-aised in translating each particular
segment of text. This point on the spectrum includeent renewed interest in interactive MT
(Green 2015). It is clear that translators will reesingly find themselves working in
environments where MT is available to them on astesome segments. Hopefully, various
interactions between MT and human translators iwdtease productivity, as has translation
memory.

Varying types of professionals are involved witlcteaf the five categories listed above:

* In statistical MT development, most of the woskdone by software engineers,
mathematicians, and computational linguists whoasspora of human translations
as training data for their systems (therefore imvigg human translation as the basis
for raw MT);

» Fortriage, the evaluation of MT output is typically done monolingual subject-
matter experts who decide which documents to sehdrnan translators;

» Classic post-editingwhere errors in raw machine translation are cbea from
beginning to end) may be done by professional aéms, but is often done by
others, depending on the requirements (e.g., irequost-editing scenarios, minimal
corrections are made by individuals trained spedllfy in post-editing, but who do
not otherwise provide translation services); andlfy,

» For the two rightmost use cas®&] as an optional resourcand“classic” human
translation (where MT is not involved), services are providedprofessional (or
paraprofessional) translators.



With increased interaction between human transiagiod machine translation, comes the
need for methods of translation quality evaluativet apply to both. To complement existing
automatic approaches, which are used only to etamlmachine translation, QT21 provides a
framework (called MQM/DQF) within which metrics cde defined that can be used for
analytic evaluation of either human or machinedtation.

As used in this paper, a metric is a quantifiableasure. If what is being measured is
changed, even slightly, a different metric is beusgd. Not all aspects of translation quality
can be quantified, so metrics deal with those asphat can be quantified.

| strongly believe that professional translatordl wenefit from QT21 because they will
become better equipped to examine translation reqauants, develop translation
specifications, and provide a verifiable evaluat@hwhen and how machine translation
should be involved in a project, along the spectiarrigure 1. This could help usher in a
new era of collaboration rather than competitiotwleen professional translators and machine
translation. There will be plenty of work for pref@onal human translators.

One purpose of this paper is to obtain feedbaak fstakeholders in the language industry
on the following claims | am making, regarding thmeplications of the QT21 goal of
achieving improved evaluation of translation quaiitformed by human translators:

(1) Both automatic, holistic reference-based metricst{sas BLEU) and analytic manual
metrics of translation quality are needed;

(2) One metric is not sufficient for all translationesffications (e.g., full vs. summary
translation, overt vs. covert translation, and efifig requirements for style and
speed); and

(3) Widespread use of specifications and the harmonM€M/DQF framework for
developing metrics (seéttp://www.qt21.eu/quality-metrics/will have a positive
impact beyond the QT21 project.

The rest of this paper expands on various pointsigintroduction.

2 Overall Focus of the QT21 Project and this Paper

A glance at the QT21 website (http://www.qt21.esiipws that the overall focus of the
project is to develop machine-translation systeans‘morphologically complex languages”
with “free and diverse word order”. As can be s&@m the Introduction, this paper is not
about technigues being used within QT21 to deveWbp systems for these types of
languages. There will be many papers publishedh@topic over the next several years.
Instead, this paper is about the stated QT21 gbalmproved evaluation and continuous
learning from mistakes, guided by a systematicyamalof quality barriers, and informed by
human translators”. There are other approachesaluaion, such as task-based evaluation,
that are beyond the scope of this paper.

3  Why lIsn't There More Interaction between MT Developers and Professional
Translators?

Twenty years ago, both statistical and rule-baggulaaches to MT were under consideration.
As always in translation, both human and machineret was discussion of how to evaluate

! These types are sometimes addressed under the ofiicontent correspondence”. For example, istdrget
intended to be &ill translation or asummary translatiod Should it be amvert translation(i.e., it does not
conceal that it is a translation) orcavert translation(i.e., it appears as though it were written in taeget
language with no obvious traces of the source tbatal it to be a translation) or alaptation(a text that
moves beyond “pure” translation to include subséhradaptations for the target audience)? Sinceslators
generally assume covert, full translation, it igical that other types be explicitly noted.

3



translation quality. In White et al. (1994), we samp early explanation of the terms
“adequacy” and “fluency”, which are sometimes respely equated with “accuracy” and
“readability”. However, accuracy involves a diretmparison of the source text and target
text, to see whether they correspond; adequacyhemwther hand, is an indirect measure of
accuracy, based whether information in a referdraslation is found in the raw machine
translation by a monolingual evaluator.

Here is how White et al. describe these key terms:

In an adequacy evaluation, literate, monolingualglsh speakers make
judgments determining the degree to which the méiron in a professional
translation can be found in an MT (or control) autpf the same text. The
information units are “fragments”, usually less ntha sentence in length,
delimited by syntactic constituent[s] and contagnisufficient information to
permit the location of the same information in th&T output. These
fragmentations are intended to avoid biasing resuit favour of linguistic
compositional approaches (which may do relativeditdy on longer, clause level
strings) or statistical approaches (which may dtiebeon shorter strings not
associated with syntactic constituency).

In a fluency measure, the same evaluators are agkedktermine, on a
sentence-by-sentence basis, whether the translagads like good English
(without reference to the “correct” translation,dathus without knowing the
accuracy of the content). Their task is to deteemitnether each sentence is well-
formed and fluent in context.

This approach was adopted, in part, because iwatlaesearchers to use readily available
human resources for a task that was seen as nesssdy requiring the expertise of
professional translators. About ten years latetpraatic techniques for comparing reference
translations and raw MT output, such as BLEU, begaappear (Papineni et al., 2002), which
offered many apparent advantages over manual agesa

During the past decadeeference-based metricgich as BLEU have been at the centre of
evaluating the quality of MT output. In these agmtoes, one or more (seldom more than two
or three) human translations of a source text btaimed. The raw output of the MT system is
automatically compared with these reference tréinsig), and a score is obtained, typically
between 0.0 and 1.0 (or 0 and 100), where clogernmwould indicate no overlap whatsoever
between the MT output and the reference transl@)pmand a score close to one (or 100)
would indicate a nearly perfect match. The scoreoisstic in that it describes a property of
the output text as a whole.

Human evaluation has also been used throughoytatstedecade to complement automatic
evaluation, but it has been primarily holistic, xample using ranking (which segment or
text is better?) rather than analytic error analyMy first claim is that QT21 is correct to
expand human evaluation to include an analytic @gogr using MQM/DQF.

The human translators who produce the referenosl&ions typically do not see the raw
machine-translation output, and the machine-traéiosladeveloper who obtains the BLEU
score may not speak either the source or the tégguiage of the system being evaluated.
The evaluation is purely mechanical. Furthermdne, BLEU score, being just one number,
does not tell the developer what to do to imprdneedystem. Often, developers tinker with the
system, run it again on the same source text, atalrma new BLEU score without looking
carefully at the output. If the score goes ups iassumed that the change to the system was a
good one.



The MT development community widely acknowledges timitations of BLEU and
similar approaches; yet the field continues to thheen because no cost-effective alternatives
have yet appeared for scenarios where developedgyrsystems and need to see how their
modifications affect the output. It would be impieal to run a change and then need to wait
for days or weeks for evaluation of the changesdriicular, as Callison-Burch et al. (2006)
document, one of the promises was that BLEU wouwldespond to human judgment (and
thus serve as a useful proxy for more labor-intensevaluations); yet the degree of
correlation has proved to be less robust than teh hoped, with cases in which human
judgment and BLEU contradict each other.

A perusal of papers presented at recent instarfdée ®Workshop for Machine Translation
(WMT) shows that BLEU is widely used as a proxy fguality”, along with human ranking
of segments. However, additional methods of evalnabesides automatic comparison with
reference translations and human ranking of outgn,starting to gain traction. At LREC
2014 in Reykjavik, a workshop was held that exmlosdternative methods of assessing
translation quality; it included hands-on experitagion with analytic error-annotation
methods (Miller et al., 2014). In both 2014 and 200/MT hosted a shared task on quality
evaluation that used data annotated for errorsgudie MQM framework (discussed in
Section 6) as references for training systems &alipt specific error typeSAlthough the
results of these shared tasks were not conclusivgsiderable work is being carried out in
this area.

It must be pointed out that the automatic apprdaas the distinct advantage of being
practically instant and completely reliable. If aBBJ metric is re-applied, it produces exactly
the same result. However, manual analytic evaloati@cause it involves humans making
judgments, is not perfectly reliable. Different hamjudges may come up with different
results applying the same metric. This problemnisoentered in quality management across
all industries but it can be addressed. Achievingaaceptable level of reliability in the
analytic approach involves fine-tuning of the traghmaterials and testing the evaluators.

An interesting question for further study is whakdfications have been given to the
human translators who produce reference transktion

In last year's ASLING keynote address (Proszekyl430it was noted that neither the
purely statistical approach of recent systems herhybrid approaches currently being tried
have produced raw-machine translation at hopedefais of quality. So what comes next? |
suggest that one thing that comes next is workhen@T21 goal of “improved evaluation ...
informed by human translators”, despite the ditfies of achieving high levels of reliability
in manual analytic evaluation, and further emphasisranslation specifications.

4 Large-Scale Involvement of Human Translators in An@ytic Quality Evaluation

Previous MT research efforts have involved transtatoften productively, but on a relatively
small scale. The QT21 project appears to be ingrgathe scale and nature of this
involvement. In the QT21 proposal submitted toEhg we find the following observations:

[M]ainstream MT quality assessment methods basedutomatic metrics are
incompatible with the methods used for professiomainan translation, and
typically do not reflect the needs of actual us#rganslation.

2 See http://www.statmt.org/wmt14/quality-estimattask.html and http://www.statmt.org/wmt15/quality-
estimation-task.html .



[In addition to] its utility for diagnostic purposgputting humans in the loop also
marks a significant change in the current MT depelent/maintenance
paradigm.

[E]xplicit error annotations could be used to pimpespecific issues that happen
systematically. Such information, disregarded byepuata-driven methods,
would help to develop advanced diagnostic toolsyel as to trigger and drive
focused (error-specific) improvement techniquesddferent aspects of the MT
process.

In evaluating professional translation, except mnealucational or testing environment, a
reference translation is not available. Insteaahdlation is evaluated in various ways, most
frequently by the identification of “errors”. By dfuding analytic evaluation techniques that
involve manual identification of specific issues @ translation (rather thamolistic
approaches, either automatic or manual, that etelaatranslation as a whole), often
analyzing right down to words or phrases, withouteference translation (rather than
automatic estimation), the same techniques canppded to both human and machine
translation. This analytic approach has generatiybeen undertaken in the past because of
concerns about cost and time, but work in the Qncahkad project
(http://Iwww.qt21.eu/launchpad/) showed that manaaklytic analysis, when properly
focused, is sufficiently promising to merit furthexploration in the QT21 project.

However, work on analytic evaluation raises thestjoa of which error typology to use.
While various proposals have been made for erqpologies (e.g., Flanagan, 1994) and even
tools developed to assist with error annotatiog.(éiel3en, 2000), none of these has gained
traction or widespread adoption. As a result, nesstr-annotation efforts to date have used
ad hoc typologies that prevent the direct comparigbresults and have remained largely
isolated efforts. The use of post-editing analygig., in Hjerson, a system for automatic
classification of MT errors based on reference dia@ions (Popovi, 2011)) is beyond the
scope of this paper.

QT21 includes a plan to extend analytic error aatian to thousands of segments in many
languages, and to correlate the results with ajhatity-evaluation methods. Exactly how the
results of analytic evaluation will be used to ioyg a particular MT system is beyond the
scope of this paper.

5 Why One Translation-Quality Metric is Not Sufficient

Assuming that a given translation quality metria ¢& applied to both human and machine
translation, there is still the question of whetmeetrics vary according to the type of
translation that is required. Initially, it mightkempting to look for one translation-quality
metric that can be applied to all translation prtge At a very general level, there is one
metric: a translation should be accurate and fluEnat is, it should correspond to the source
text, according to the type of translation requéstnd it should read well in the target
language, independent of whether it is a transiatio an original composition. However,
simply expecting “accuracy and fluency” is not affisient guideline to evaluate all
translations in a useful manner, irrespective efparpose and the intended audience of the
translation.

One thing that nearly everyone in the translatimustry agrees on is the importance of
translationproject specificationgsometimes called project brie) that include full details
about expectations, including audience and purptseyet language, expectations for
terminology, and many other aspects. Suppose teeifg@tions call for only a short



summary translation of less than three hundred sydydt the translator produces a beautiful
full translation three thousand words long (abdwg same length as the source text). That
translation will receive a negative evaluation.2g@s the most obvious specification is the
target language. If someone requests a translatioriSL” (Slovenian), but it is delivered in
Slovakian (“SK”) because a project manager mispraed the language codes, it will be
rejected. Likewise, a highly accurate and flueahstation of a technical-support item that is
delivered a week after it is needed to solve alpralwill not be given better ratings than a
less fluent, but useable, translation that is @eéd in time to be useful in solving a time-
critical problem. Not meeting the agreed-on speatfons is problematical. Thus, it is also
important to define the specifications carefullym&tric tied to inappropriate specifications is
useless.

A translation-quality metric must be linked to & skappropriate translation specifications
to be valid. Since there are many widely differsggs of translation specifications, there must
also be many translation-quality metrics. Metridéed in many ways:

» Which error-category hierarchghey draw on;

 What is checkede.g., a piece of external marketing material migatchecked
carefully for style, which an internal service mahwould generally not be);

* How errors are weighte(the relative importance given to kinds of errprs)

* How granular(detailed)the categorizatiorand annotation of issues are; and, very
importantly,

* What is considered to be an err(@.g., a deviation from the source text might be
considered an error in an overt translation, butappropriate adjustment to the
target culture in a covert translation).

Thus, metrics must be applied according to the iBpattons they are based on. For
example, a quick “acceptance test” metric of a preg report might ask evaluators to provide
a simple rating for accuracy, fluency, and styletfe entire text, while a final-review metric
of the translation of a legal document might reguietailed annotation of every single error.

6 Specifications and Metrics in QT21

Rather than developing an ad hoc system for deiwgjofranslation specifications, the
Multidimensional Quality Metrics (MQM) format foruglity metrics developed in the QT
LaunchPad project uses an existing internatioraaddstrd, ASTM F2575. Section 8 of F2575
(2014) explains how to develop structured transfasipecifications using a standard set of 21
translation parameters, which include the obvioagmmeters of target language, delivery
deadline, andcontent correspondende but also many other parameters established
empirically through collaborative standards deveiept involving many stakeholders. The
QT LaunchPad project had some influence on the 28ision of F2575.

Once a set of structured translation specificatisrestablished, a comprehensive hierarchy
of error categories is needed. Over the past seyeaas, two such hierarchies have evolved
in parallel: the Dynamic Quality Framework (DQFprin TAUS (www.taus.net), and the
MQM framework. (See Lommel et al., 2014 and Lomumiedl., 2015). As part of the QT21
project, these two hierarchies have recently beemanized, with DQF as a fully compliant
MQM subset that is recommended for use in machraastation, general professional
translation, and localization scenarios. Alreadfiaus tools are emerging that are based on
the harmonized MQM-DQF hierarchy of error categarsome free and open-source, some
fee-based.

% Content correspondence (full/lsummary, overt/co\ect) addresses the relationship of the sourdeaget
texts.



One metric is insufficient for all specificatiortsyt all metrics can now use the same error
categories, with standard names and definitions.n@ted above, however, the application of

Extraneous

Function words Incorrect

i

Missing

Part of speech

Word form [ Agreement
\ Tense/aspect/mood

Word order

Addition Grammar

Mistranslation

Accuracy

Omission

Fluency

Untranslated

Grammatical register

Locale convention -
Spelling

Typography
Unintelligible

Terminology

Figure 2. Graphical representation of the MQM neatised in QT21 for evaluation of MT output

an error category is relative to the specificatjoims particular with respect to “content

correspondence”.)
Figure 2 shows a graphical representation of theeigypes in one such MQM metric,

adapted specifically for working with MT output.

Figure 3 shows an implementation of this partical@tric in a “scorecard” tool, developed
in the QTLaunchPad project, which allows for taggissues at the segment level.
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1|14.000 | 14.000
engine: tm
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_n " _n A
name="$pagenum" /> name="$pagenum"/>
engine: rbmtl
Mistranslation [x! Save Note
- 3 | Best in Class Gesamtwirkungsgrade basierend auf Best en Class Rendimientos completos sobre la base Navigation
einem neuen Wilo-Trockenlduferdesign de un disefio de corredores seco de Wilo nuevo .
v W |Gotoseg: |1 Go
Accuracy
T
+
Accuracy Addition L Mistranslation + Omission u d Gi
Fluency
Mistranslation
* MQM id: mistransiation
Fluency + Description: The target content does not accurately {HEOHEER HHESing
represent the source content.
« Parent: Mistranslation is a type of Accuracy
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Examples
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administered in doses greater than 200 mg, but the
translation states that it should be administered in
doses greater than 200 mg (I.e., negation has been
omitted).
Notes
Typography Joas;

Figure 3. Implementation of a metric in a free apén source “scorecard”



Figure 4 shows a much simpler selection of issoegpatible with the DQF subset. This is
thus a different metric from that in Figure 2. Thedection of issue types might be suitable for
the evaluation of Word documents that have beeressed using translation memory (it
allows “improper exact matches” from TM to be flagy, and address&esign(formatting)
at a broad level, with special attention to caskere text is truncated due to text expansion.

Design Truncation/text expansion

Addition

Grammar

Improper exact TM match Grammiatical register

Accuracy Fluency

Subset of
MQM/DQF

Mistranslation Punctuation

Omission Spelling

. Inconsistent with termbase
Terminology

Inconsistent use of terminology
Figure 4. Possible metric from a subset of MQM/D@F evaluating human translation)

Accuracy Fluency

Subset of

MQM/DQF Terminology

Figure 5. Selection of issues for a very simplerinet

Figure 5 shows a very simple metric (also compatibith DQF) that might be sufficient
for a “quick and dirty” assessment of human traimmtewhere only general types of errors are
needed (i.e., if the source and target convey miffemeanings, theAccuracyis used,; if the
text is linguistically malformed, theRluencyis used:Terminologyis used to mark incorrect
terms; andStyleis used to mark violations of the style guide.).

As can be seen from these examples, the approadtess in quality evaluation in MQM
are flexible for specific needs, but they are cstesit in treating human translation and MT
using the same methods.

7 Why it is Beneficial for Professional Translators b do Analytic Evaluation

Section 5 indicates why the QT21 project claimg tin@ machine-translation community
needs the involvement of professional translatoesnely, to provide actionable diagnostics
regarding specific problems in raw machine tramshatrather than to depend on only a single
“quality” number from an automatic metric such akEB), or even a manual holistic
evaluation.

The Introduction also touched on why this is bemafito all parties involved in the
language industry: they will be able to provideifi@bble evaluation of when to use raw
machine translation, when to use classic humarslation, and when to use some mix of the
two. Professional translators should now there@mbdrace MT. It will not replace them, but
it can provide high-level consulting work to traasirs.

| believe that, so far, MT has tended to increaseaimount of interesting work available to
professional translators and other language priofiesis. | cannot prove it, but it would be
interesting to launch a study on this questiorudgest that professional translators seek to
better understand MT (including its strengths a@ndtations, and how to evaluate it relative
to requirements) in order to profit from it. Thelg@need to be able to counter scenarios in
which upper management might suggest to translatepartment managers that they could
reduce costs by simply replacing human translataisraw machine translation.



If faced with the question of whether a particukt should be translated by professional
translators, MT, or some combination of the twoiekigure 1), the real question is, what are
the specifications for the translatiochRoes an appropriate MT engine already exist? Does
the engine deliver translations that meet the $ipations? If not, can an appropriate engine
be created, within time and budget constraintd, tieets the expectations? How can the raw
output of the MT system be used on the spectrurkigure 1? These and other similar
guestions are the beginning of those that nee tasked to determine what role, if any, MT
will play in specific scenarios. Only when profes®l translators can discuss specifications
and actual results with respect to specificatioas they make a convincing case for their
work.

Machine translation and professional translatioa aot interchangeable. Professional
translators should never be expected to produsehes their best effort. Machine translation
should not be expected to produce professionaldefeaccuracy and fluency.

Instead of telling buyers of translation servicémttthey need professional human
translation because it is simply “better”, transtatand organizations that provide translation
services should engage in a process of identifyaggirements, developing specifications
based on those requirements, selecting an appt®granslation environment and method,
and then evaluating whether a translation meetsdt@irements or not, based on a suitable
metric (presumably using the MQM/DQF framework) aradned evaluators who can apply
the metric reliably.

8 Conclusion

| have endeavored to support the QT21 plan to adduad, analytic metrics to current
evaluation methods. It is not yet clear how the Q§dal of using improved evaluation to
guide the improvement of MT output will evolve. Hever, it is clear that there is an urgent
need for professional translators on the one handl translation buyers on the other, to enter
into dialogue and cooperation regarding MT, rattiem ignoring it or, worse, taking an
antagonistic attitude towards it. Antagonism camiemtionally encourage the confusion and
damage caused by buyers who sometimes purchasérévethtions’™

| believe there will be a very positive consequeoc®T21, as indicated in the third claim.
What is the positive impact of QT21 of this clairorfi the Introduction? | believe that a key
to constructive dialogue is the use of translaspacifications based on ASTM F2575-14, as
discussed throughout this paper, especially ini@e@&, in conjunction with the MQM/DQF
framework for defining translation quality metrids2575-based specifications, paired with
the MQM/DQF framework in QT21, will provide valuabtools to professional translators
when they engage with translation buyers to dedidsed on specifications, not emotion,
what mix of human and machine translation is appatg in a particular translation project
(refer back to Figure 1). | boldly suggest that specifications+metrics approach from QT21,
regardless of how it impacts MT development, caudtier in a new era for translators and
computers.

* Defined per the 21 standard translation param@tekSTM F2575-14 (see www.astm.org)

® Another important topic, outside the scope of fhaper, is the downward price pressure felt by gssibnal
translators today. Bad translations (i.e., traiatat that do not meet specifications) might be pbeeabut this
harms all stakeholders. | believe that this dowmwanice pressure comes not from technology itdmlf, from
translators who unwisely offer services at unsastaly low prices, from buyers who are unable tdintgish
between translation that does and does not meietrémpiirements, and from unfair practices, suckhase that
assume that translation-memory matches require umah review, and/or expect humans to work without
sufficient context (sebttp://www.ttt.org/context).
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| invite feedback on the various claims in this @ap do not expect everyone to agree with
everything | have written, but | do ask for civéluhte.
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Abstract

This paper presents the results of a preliminary experiment and a main test within the HBB4ALL project
that aimed to determine whether automatic interlingual and intralingual subtitling help to better
understand news content. Results tend to indicate that the usefulness of automatic subtitling correlates
with the participants’ English level, enhancing comprehension only in certain groups.

1 Introduction

HBB4AIl' is an EC-funded project that builds on HbbTV, the European standard for
broadcast and broadband multimedia converged services, and looks at how HbbTV
technologies can enhance access services such as subtitling. Within the project, user testing
related to automatic subtitling has been carried out by Universitat Autonoma de Barcelona
(UAB) and Vicomtech-IK4 research centre. Automatic subtitles were generated through two
main components based on Large Vocabulary Continuous Speech Recognition (LVCSR) and
Statistical Machine Translation (SMT) technologies. The component based on LVCSR
technology generated intralingual subtitles, whilst the one using SMT technology created
interlingual subtitles. This study presents the results of user testing on automatic subtitling.
The goal was to determine whether automatic interlingual subtitling (English to Spanish)
and/or automatic intralingual subtitling (English) help to improve understanding of news
content originally broadcast in English.

The paper is structured as follows. Section 2 looks at the technological components used
to generate the intralingual and interlingual subtitles. Section 3 presents the preliminary
experiment, and Section 4 describes the main test. Section 5 draws conclusions and describes
future work.

! http://www.hbb4all.eu/
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2 Technological Components

Vicomtech-IK4 provided technology to automatically generate and translate EBU-TT-D
subtitles from audiovisual content. Intralingual subtitles were generated through the
Automatic Subtitling Component, which was composed by a LVCSR engine. It was
responsible for transcribing audio input stream according to an acoustic model, vocabulary
and language model. The recognition engine was based on an HMM-GMM (hidden Markov
model — Gaussian mixture model) acoustic model with context-dependent phone states and it
was trained using KALDI (Povey ef al., 2011). The language model was a trigram language
model and it was estimated through KenLLM (Heafield, 2011) toolkit. The transcription was
then automatically punctuated and capitalized, and EBU-TT-D format subtitles were
generated.

Interlingual subtitles were created through the SMT Component, which allows the
automatic translation of subtitles from English to Spanish in EBU-TT-D format. The SMT
technology was built using the Moses SMT system (Koehn et al., 2007). The English into
Spanish SMT model was trained over parallel corpora that were collected from the OPUS?
repository. A balanced adaptation to the news domain and a general language coverage were
reached through data selection technique, which was performed using a bilingual cross-
entropy difference approach (Axelrod et al., 2011). The resulting data were then prepared
using in-house tokenization and true casing models, and used to train two separate phrase-
based models, which were finally combined through perplexity minimization on a selected in-
domain development test, following Sennrich (2012). The final combined model was tuned
using a 5-gram language model created from the entire selected monolingual data.

3  Preliminary Experiment
This section describes the preliminary testing, including its methods, materials, and results.

3.1 Methods and Materials

56 Political Science students volunteered to take part in the experiment. They were
categorised by expert lecturers in two levels of English: lower and higher, as it was deemed
that English proficiency would affect the results.

Eight short clips from the Reuters® video service were initially prepared with intralingual
and interlingual subtitles. The clips were about breaking news on business, finance and
markets, and lasted around three minutes each. After an analysis of the content, three clips
were selected, aiming to reach a balance in terms of number of speakers, content, topic and
length.

Following Day and Park (2005), comprehension questionnaires were developed for each
clip (20 questions per clip, mostly multiple-choice), and an analysis of the clips allowed to
control the information provided visually (Cross, 2011).

3.2 Procedure

Three viewing conditions were prepared: no subtitles, intralingual English subtitles, and
interlingual Spanish subtitles. For practical reasons, a randomized viewing was not possible.
Table 1 presents the number of participants per group, their English level and the viewing
condition.

% http://opus.lingfil.uu.se/
3 http://www.reuters.com/
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#Participants | English level | Subtitles
Group 1 10 Low Interlingual
Group 2 20 Low Intralingual
Group 3 26 High No subtitles

Table 1. Groups in the preliminary test

Participants replied to the questionnaires once they had watched the clips. The data
gathered allowed the comprehension of students with low English (Group 1 and Group 2)
consuming intralingual and interlingual subtitles to be compared. It was also possible to
compare results of students with low English level using subtitles, either intra- or
interlinguistic (Group 1 and Group 2), against students with better level of English without
subtitles (Group 3). These preliminary experiments were the perfect ground for testing the
methodology.

3.3 Results

Table 2 presents the comprehension levels of students with low English level using
intralingual and interlingual automatic subtitles. The percentages refer to the number of
correct replies to the questions for each clip.

Subtitle language Clipl | Clip2 Clip 3 Total
Spanish (interlingual) | 29.5% | 35.5% | 41.9% | 35.73%
English (intralingual) 30% | 37.75% | 41.25% | 35.73%

Table 2. Percentage of correct replies

The difference is not significant between groups, although higher comprehension levels were
expected for intralingual subtitling, where quality levels are higher. Besides, the percentage of
correct replies is very low (below 40%), and understanding seems to increase from clip 1 to 3.

On the other hand, when comparing the comprehension of participants with a low level
using subtitles (Group 1 and 2) with that of participants with a high level not using subtitles
(Group 3), results show no major differences (Table 3).

English skills Subtitle language Clip 1 Clip 2 Clip 3 Total
Lower Spanish (interlingual) | 29.5% 35.5% 41.9% 35.73%
English (intralingual) 30% | 37.75%% | 41.25% 35.73%
Higher No subtitles 42.85% | 30.03% | 47.80% 41.55%

Table 3. Comparison of correct replies

These preliminary results left many open questions. First, students with lower English skills
who watched clips with either type of subtitles presented almost identical percentages in
comprehension. It remained to be seen what would happen if the same clips were shown
without subtitles. Secondly, students with higher English skills presented slightly higher
comprehension percentages when watching the original content without subtitles, although
the difference was minimum. Because of the experiment design, it was not possible to see
whether the difference was due to their English proficiency or to the fact that the absence of
subtitles may avoid split attention and actually increase comprehension in certain groups.
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4 Main Experiment

The main experiment also included three conditions: automatic intralingual subtitles (English),
automatic interlingual subtitles (Spanish), and English content without subtitles. The
hypotheses were that both intralingual and interlingual automatic subtitles should increase
comprehension compared to clips with no subtitles, whilst interlingual subtitling would not
increase comprehension compared to clips with intralingual subtitles. Also, it was expected
that subtitles would be more useful as English proficiency decreased.

4.1 Methods and Materials

Tests were carried out with 30 students (13 male, 17 female, mean age: 25.2). Materials
included the three same news stories selected for the preliminary tests (see 3.1), in the three
conditions described above. Automatic subtitles were the same as those produced for the
preliminary test, but comprehension questionnaires were adapted based on the preliminary
test results.

English skills were controlled through an on-line test” that lasted a maximum of 20 minutes
and allowed us to classify participants in six levels (Table 4).

English levels | #Participants
Al 0
A2 2
Bl 8
B2 7
Cl 8
C2 5
Total 30

Table 4. English levels and number of participants

Very few participants were included in the lowest levels (Al and A2), whilst the number of
participants between Bl and C1 provides a more balanced sample. This is why a qualitative
descriptive approach was taken in the data analysis.

4.2 Procedure

Participants were welcomed individually in a lab and were instructed that they would watch
three clips on the news domain in English (one without subtitles, one with English subtitles,
and one with Spanish subtitles). Clips were played twice. After the first viewing, participants
could read the questions. After the second, they had to reply to the questionnaire. The viewing
order was randomized.

4.3 Results

Figure 1 summarises the results obtained, namely the percentage of correct replies per English
level and condition.

In the less proficient participants (A2), both automatic interlingual and intralingual subtitles
increase the comprehension from 11% to 22%, although comprehension is very low (below
22%). This pattern is exactly the same for B1 participants, although comprehension levels
increase: 33% with no subtitles, and up to 44% with subtitles.

4www.exarnenglish.com/level‘[est/listening level test.htm
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Figure 1. Percentage of correct replies (en: English intralingual subtitles, sp: Spanish
interlingual subtitles, no: without subtitles)

In the most proficient participants (C1, C2), no improvement is observed with and without
subtitles. Comprehension levels without subtitles are 89% for both C1 and C2. The same
value is obtained for automatic intralingual subtitles. However, comprehension decreases for
C1 and C2 participants when interlingual subtitles are used, with a more striking decrease in
C1 (72%). Subject to further testing, this may indicate that automatic interlingual subtitles
may detract the viewers’ attention and affect comprehension negatively.

Finally, a different trend is observed in B2 participants: comprehension with automatic
intralingual subtitles (67%) is better than without subtitles (59%), but comprehension
decreases considerably with interlingual subtitles (48%).

If 50% of correct replies is viewed as a threshold to consider that the news has been
understood, this is only achieved in the following conditions:

* B2:intralingual (67%), no subtitles (59%)
e Cl: intralingual (89%), interlingual (72%), no subtitles (89%)
e (C2:intralingual (89%), interlingual (83%), no subtitles (89%).

5 Conclusions

Results from the preliminary test pointed to some methodological weaknesses which were
addressed in the main test, in which the following conclusions were reached.

Regarding the hypothesis that intralingual automatic subtitling increases comprehension as
compared to clips with no subtitles, it has been confirmed for participants whose English level
is between A2 and B2, but comprehension stays the same for intralingual automatic subtitling
and no subtitles for C1 and C2.

Concerning the hypothesis that interlingual automatic subtitling increases comprehension
compared to clips with no subtitles, it has been confirmed for the less proficient participants
(A2, B1), although comprehension levels are low. As for B2, C1 and C2, comprehension is
better without subtitles than with interlingual subtitles, which could prove a distracting effect
of these subtitles.

Regarding the hypothesis that interlingual automatic subtitling does not increase
comprehension compared to clips with intralingual subtitles, it has been confirmed for all
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participants. Comprehension stays the same (A2, B1) or improves (B2, C1, and C2) with
intralingual subtitles in English compared to interlingual subtitles.

A general conclusion is that automatic subtitles are useful for participants with a middle-
range level of English (B2) but only if intralingual, at least in the current stage of
development. In participants with low English proficiency, both intralingual and interlingual
automatic subtitling increase comprehension but levels remain very low, so no substantial
effect is observed. In highly proficient participants, subtitles do not increase comprehension;
on the contrary, interlingual subtitles may affect comprehension negatively, possibly due to a
distracting effect. Despite the trends observed, further testing is still needed with wider
samples, more clips, other language pairs, and improved technologies.
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Abstract

This paper gives a brief overview of the EXPloiting Empirical appRoaches to Translation (EXPERT) project, an FP7
Marie Curie Initial Training Network, which is preparing the next generation of world-class researchers in the field of
hybrid machine translation. The project is employing 15 Marie Curie fellows who are working on 15 individual, but
interconnected, projects and is organising local and consortium wide training activities. The project has been running
for three years and has already produced high-quality research. This paper presents the most important research
achievements of the project.

1 Introduction

Machine translation is playing an increasingly important role in our multilingual society, but in
many cases the technology is not mature enough to be able to produce high-quality translations
completely automatically. Current research is addressing this problem by developing better
translation methods and by improving the way human translators can use computers in the
translation process. Despite its importance, the field is lacking enough world-class researchers
to ensure its fast progress. This paper gives a brief overview of the EXPloiting Empirical
appRoaches to Translation (EXPERT) project!, an FP7 Marie Curie Initial Training Network
which is focusing on these issues.

The purpose of the EXPERT project is two-fold. As a training network, the project is
preparing 15 Marie Curie fellows to become future leaders in the field. This is achieved by
employing 12 Early Stage Researchers (ESRs) and three Experienced Researchers (ERs) at one
of the nine partners in the consortium, by organising dedicated training events and enabling
intersectoral and transnational secondments. The researchers employed in the project work
together with established researchers from the consortium to promote the research, development
and use of hybrid language translation technologies. All the ESRs are registered on PhD
programs at their hosting institutions and complete secondments at partner institutions in order
to experience different sectors and develop transferable skills. The ERs are employed by the
industrial partners and are developing commercial solutions based on some of the research
carried out by the ESRs.

The project is delivered by a consortium coordinated by University of Wolverhampton, UK
and which contains five other academic partners: University of Malaga, Spain; University of
Sheffied, UK; Saarland University, Germany; Dublin City University, Ireland and University of

"http://expert-itn.eu

18

Proceedings of the 37th Conference Translating and the Computer, pages 18-23,
London, UK, November 26-27, 2015. (©)2015 AsLing



Amsterdam, Netherlands, as well as three industrial partners: Pangeanic, Spain; Translated,
Italy and Hermes, Spain. In addition, the consortium benefits from the contribution of
four associated partners: WordFast, France; Etrad, Argentina; Unbabel, Portugal and DFKI,
Germany. The project started on the 1st Oct 2012 and has just completed the third year, with
one more year left.

2 Description of the Research Carried Out in the Project

The researchers employed in the project are working on 15 individual, but related, projects
which aim to improve the state of the art from five different directions: the user perspective,
data collection and preparation, incorporation of language technology in translation memories,
the human translator in the loop, and hybrid approaches to translation. This section gives an
overview of the main achievements so far in each of these directions.

2.1 The User Perspective

The large number of tools available and the plethora of features that professional translators
can access create challenges to professional translators when they try to integrate these tools
in their translation workflow. This is largely due to the fact that in many cases the real
needs of translators were not considered when designing these tools. To this end, a survey
with professional translators was carried out in order to find out their views and requirements
regarding various technologies, and their current work practices. Thanks to the help of the
commercial partners in the project, the survey received 736 complete responses, from a total of
over 1300 responses, which is more than in other similar surveys. A first analysis of the data is
presented in (Zaretskaya et al., 2015) with more analyses underway.

Parra Escartin (2015) carried out another study with professional translators in an attempt to
find out “missing functionalities” of translation memories that could potentially improve their
productivity. An interesting feature suggested was to generate segments on fly from fragments
of previously translated segments. An implementation based on pattern matching showed that
even such a simple approach can be potentially useful.

Another way to address the needs of translators is to design flexible interfaces. Lewis et al.
(2014) propose a framework in which new components of a user interface can be consistently
tested, compared and optimised based on user feedback. HandyCAT is an implementation of
the proposed framework.

The output of machine translation systems is usually evaluated using standard metrics such
as BLEU (Papineni et al., 2002). However, these metrics are not necessarily that useful to
translation companies. To this end, research is currently going on to develop a method that can
predict the post-editing effort required by a given sentence (Béchara, 2015; Parra Escartin and
Arcedillo, 2015a; Parra Escartin and Arcedillo, 2015b; Parra Escartin and Arcedillo, 2015c¢).

2.2 Data Collection and Preparation

Given that the focus of the EXPERT project is on data-driven translation technologies, a
significant amount of work is dedicated to collecting and preparing of relevant data. Costa
et al. (2014) shows how it is possible to compile comparable corpora from the Internet using
distributional similarity measures. This method is currently being integrated in a web-based
application capable of semi-automatically compiling multilingual comparable and parallel
corpora (Costa et al., 2015a).

Resources like MyMemory? contain large number of bi-segments that can be used in
translation memories, but not all the bi-segments are true translations. For this reason,

*https://mymemory.translated.net/
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Barbu (2015) proposed a method based on machine learning for cleaning existing translation
memories.

2.3 Incorporation of Language Technology in Translation Memories

Translation memories are among the most successfully used tools by professional translators.
However, most of these tools rely on little language processing when they match and retrieve
segments. Research carried out in the EXPERT project shows that even incorporation of
simple language processing such as paraphrasing can help translators (Gupta and Oréasan,
2014). Rather than expanding the segments stored in a translation memory with all the possible
paraphrases, the proposed method incorporates paraphrases in the edit distance algorithm. An
experiment with human translators shows that by using paraphrasing it is possible to reduce the
number of keystrokes required to produce a correct translation by 33%, whilst the time reduces
by 10% (Gupta et al., 2015). Integration of this technology in a real-world environment is
currently being explored.

An alternative way of improving the retrieval from translation memories is by integrating
relevant ontologies and terminology databases. However, it is not unusual that these resources
are not available for all the domains. To this end, Tan and Pal (2014) proposed several
methods for terminology extraction and ontology induction with the aim of integrating them
in translation memories and statistical machine translation.

2.4 The Human Translator in the Loop

Post-editing is one of the most promising ways of integrating the output of machine translation
methods in the workflows used by translation companies. Quality estimation methods are used
to decide whether a sentence should be translated from scratch or it is good enough to be given
to a post-editor. Most of the existing methods focus on estimating the quality of sentences, but
in some cases it is necessary to estimate the quality of the translation of a whole document. The
work carried out by Scarton and Specia (2014) in the EXPERT project focuses on document
level quality estimation.

Automatic post-editing provides an additional way to simplifying the work of professional
translators. Pal (2015) shows how it is possible to apply Hierarchical Phrase Based Statistical
Machine Translation to the task of monolingual Statistical Automatic Post-editing. Evaluation
using standard MT metrics shows that automatically post-edited texts are better than the raw
translations. In addition, an experiment with four professional translators reveals that the
post-editing effort is also reduced.

Logacheva and Specia (2015) investigate ways to collect and generate negative human
feedback in various forms, including post-editing, and learn how to improve machine translation
systems from this feedback, for example, by building word-level quality estimation models to
mimic user feedback and introducing the predictions in SMT decoders.

2.5 Hybrid Approaches to Translation

All the existing methods in MT have strengths and weaknesses and one of the most common
ways to improve their performance is to combine them. Li et al. (2014) proposed a method
for incorporating translation memories and linguistic knowledge in SMT, showing that for
English-Chinese and English-French the proposed methods lead to better translations.
Translation into morphological rich languages poses challenges to current methods in
statistical machine translation. For this problem, Daiber and Sima’an (2015) propose a method
which consists of two steps: first the source string is enriched with target morphological features
and then fed into a translation model which takes care of reordering and lexical choice that
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matches the provided morphological features. The resulting system performs better than a
baseline phrase-based system.

The quality of SMT systems depends very much on the data they are trained. Cuong and
Sima’an (2014b) propose a new statistical approach which works in two steps: first it exploits
the in-domain data to identify least relevant instances, which it considers as pseudo-out-domain
corpus, and secondly, it trains a novel full latent domain translation model aiming at measuring
the degree of relevance for each instance in the mix-domain corpus using the statistical contrast
between in-domain and pseudo-out-domain data. Continuing this line of research, Cuong and
Sima’an (2014a) present a new method for domain adaptation for phrase-based models based on
estimating latent domain variable statistics over phrase pairs from large heterogenuous parallel
corpora, whilst Cuong and Sima’an (2015) proposes a new latent domain approach to word
alignments and shows the advantages over the domain agnostic methods.

3 Training Activities

In order to successfully prepare the researchers for their future career, the EXPERT project also
organises local and consortium-wide training events. The local training events focus on skills
specific to the research carried out at that site, whereas the consortium-wide training events are
delivered for the whole consortium and focus on skills and knowledge relevant to all the fellows
employed in the project. The consortium has already organised three training events, with a
final one planned for the fourth year. Slides from all the training events are available on the
project’s website.

The first training event delivered scientific and technical training which covered the
fundamental themes of the EXPERT project. It was organised once most of the researchers
were appointed and ensured that all of them acquired the necessary background to complete
their projects.

The second training event focused on complementary skills and prepared researchers for the
planning and exploitation of their research outcomes and improving their career prospects for
jobs in industry and academia.

A scientific and technological workshop gave the opportunity to all the researchers employed
in the project to present their work so far and to interact with other researchers, both employed
on the project and attending the workshop. This third training event was organised as a mini
conference where all the EXPERT fellows had to prepare and present a paper. A volume
containing all the papers was produced (Costa et al., 2015b).

The final training event will be a business showcase for the tools developed by the ERs in the
project. It will give them the opportunity to disseminate the outcomes of EXPERT to potential
end-users: translators and the general public.

4 Conclusions

This paper has presented a brief overview of the EXPERT project, a Marie Curie Initial Training
Network which focuses on hybrid translation technologies. The project has been running for
three years and has already produced significant high quality research and trained excellent
researchers.
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Abstract

If you want to overcome occasional quality contnodl to establish a coherent quality assurancerayfste
your translations, you need to think holistic inrmte of incorporating all possible stakeholders.
Furthermore, you have to keep it simple so occasiosers do not get frustrated and stop their \dd¢ua
co-operation. It also might be a good idea to wseesfeatures known from social media in order tosbo
motivation and patrticipation.

1 Introduction

Quality is always an issue in the translation bessn While almost everybody would agree
with this statement, the definition of quality ifseemains heavily disputed.

Fitness for use
and purpose

Value for
money

Conformance Definitions many more
to standards Of quality definitions...

No errors, no
deficiencies

many more
aspects...

Figure 1: How to define “Quality”

In a “normal” translation production scenario, diyabssurance is often seen as a post-
translation step, including things like the “usugiliality assurance (QA) checks with or without
tools or line-by-line checking of the product vimdountry review. The problem is that these
are spot-checks, often done by poorly trainedr@ssed-out reviewers. Maybe that is why the
Common Sense Advisory (CSA) recently stated theeveyprocess to be notorious in causing
delays and frustration for all parties (LSP, cliestziewer).
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2 Quality and Standards

So, what is quality really? One way to approach tesue is by means of standards, such as
ISO 17100. This rather new standard defines tréioelgprocesses and not linguistic quality
that lies in the nature of these documents aswmesg originally developed for manufacturing
businesses. The growing interest in quality managemas brought specific quality standards
for translation services, e.g., the Italian UNI 785the German DIN 2345, the Austrian Onorm
D 1200 and Onorm D 1201, the EN 15038, or the Cana@AN CGSB 131.10. Nevertheless,
only F2575-06 from ASTM (the former American Sogi&ir Testing and Materials) indicates

a possible direction: “The degree to which the abaristics of a translation fulfill the
requirements of the agreed-upon specifications43)1

So, the first step towards achieving a measurabtk teaceable quality is to define the
requirements.

2.1 TAUS and QT21

This is where TAUS and its Dynamic Quality Framekvoomes in. This approach defines

guality by means of content profiles and also get®expectations for each of them. In addition,
QT21, which stands for quality translation 21, pdes a set of rules to actually measure this
expected quality.

QT 21 has developed “Multidimensional Quality Mesfi (MQM) as "a framework for
describing and defining custom translation quatistrics. It provides a flexible vocabulary of
guality issue types, a mechanism for applying thegenerate quality scores, and mappings to
other metrics. It does not impose a single metdc &ll uses, but rather provides a
comprehensive catalog of quality issue types, stdéimdardized names and definitions, that can
be used to describe particular metrics for spetafsks.*

In a subset, the MQM even contains TAUS’ DQF Efirgpology. DQF stands for Dynamic
Quality Framework and provides additional tools andthods as well that are useful for
evaluating quality, e.g. content profiling.

The special combination of TAUS' DQF and QT21'S MQivbvides a solid framework
which now, in turn, needs an appropriate system.

2.2 The System That is Fit for Quality

The system needs to be a collaborative workspadeoeament. And we propose to embed it
within the review process step. As Tim Martin, aisestaff member of the European
Commission's Directorate-General for Translatiannfed out in an article for the Journal of
Specialised Translatiénreview “alone is an imperfect art and can nevesuee that an
intrinsically bad product will be rendered flawlebkor indeed should it be seen merely as a
form of corrective action. Its real strength angeistment value is as a feedback tool that
allows its results to be channelled back into thele cycle of translation production in order
to eliminate or reduce problems at source. Onlynthat happens can one claim that risks
and resources are well managed.”

1 As documented on http://www.qt21.eu/quality-mesttic
2 Tim Martin, Directorate-General for Translatioru(Gpean Commission): Managing risks and resourcesna-to-earth
view of revision, in: JOST — Journal of Speciali§ednslation, Issue 08, http://www.jostrans.org/es38/art_martin.php
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By applying the quality framework, using a collaborative workspace environment in the
review process, we do not only actively involve the in-country subsidiaries, but also
e < Define the quality required for each content type

e < Stop “correcting” translations
e - Instead, assess quality (using sampling where needed)
e« Track the quality

e < Involve them in the processes before, during and after translation, such as terminology or
strategic quality improvement measures such as training

2.3 Conclusion

This helps us raise quality to a strategic and more objective level. We simply have to try to get
away from finger pointing on some stand-alone document and towards a long-term tracking of
quality and more transparency. Implementing the above mentioned action points will lead to
valuable business intelligence in terms of translation quality, its stakeholders, and resources.
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Abstract

This paper discusses Kamusi Pre:D, a system to improve translation by disambiguating word senses in a
source document with reference to a large concept-based lexicon that is aligned by sense across
numerous languages. Currently under active development, the program prompts users to select the
intended meaning when polysemous terms occur, and gives the user the option to select multiword
expressions instead of individual words when the MWE occurs as a lexicalized dictionary entry. The
disambiguated text is then automatically matched to sense-specific translation equivalents that have
been aligned across languages. Pre:D is intended to integrate with existing translation tools, but greatly
improve accuracy by involving human intelligence in vocabulary selection, both through manual
document review of ambiguous terms and by reference to the underlying curated multilingual Kamusi
dictionary data. Pre:D will aid accurate vocabulary translation among a wide range of language pairs,
most currently unserved, and offer significant advantages in time, effort, and quality for multilingual
translation projects by disambiguating a document one time for concepts that can be rendered
appropriately across numerous languages.

1 Introduction

Kamusi Pre:D offers a new approach to translation by disambiguating word senses on the
source side that are matched to human-confirmed vocabulary equivalents in any target
language. As a fine-grained knowledge-based system (Ponzetto and Navigli 2010), Pre:D has
the potential for much greater term accuracy than algorithmic word sense disambiguation
(WSD) (Vickrey et al. 2005, Agirre and Edmonds 2006) or magic wand machine translation
(MT) approaches (Chan et al. 2007); while the program will evolve to employ statistics and
machine learning (Tyers et al. 2012) in ranking senses for recommendation, it is the informed
interaction between person and machine in selecting meanings that will enable concepts to be
pinpointed across languages. Predisambiguation will be especially relevant for the vast
majority of language pairs for which no parallel text corpora exist to even attempt
rudimentary statistical translation (e.g. Ng et al. 2003, Specia et al. 2005), but this tool for
manual preparation is expected to improve quality substantially even for well-trod language
pairs. In the Kamusi Pre:D interface, documents in any project source language are matched
against the multilingual Kamusi Project lexicon. Terms that have multiple senses in the
Kamusi dataset are highlighted in the source document, much as misspellings are in a
spellchecker. When the user hovers over a term flagged as ambiguous, the various sense
definitions are displayed. After the user selects the intended meaning, known equivalent terms
for any target language are passed to computer assisted translation (CAT) or MT, where
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statistics and rules can be brought to bear with the sense-restricted vocabulary (Eisele et al.
2008).

Kamusi Pre:D has three anticipated use cases:
1) Immediate hand translation. In this case, the user can drill personally to the translation
level, selecting a matched equivalent as part of the review process.
2) Preparation for a translation team. In this case, an initial user tags the senses in the source
language, and the options for matched equivalents are presented to individual translators for
each target language.
3) Preparation for machine translation. In this case, the user tags senses in the source
language, and the options for matched equivalents are selected by MT for each target
language.

2 Individual Words

The Kamusi lexicon is an expanding resource that is working toward monolingual sense-
disambiguated dictionaries for each language, with parallel or similar concepts marked and
linked across languages to create a multilingual semantic matrix. In 2015 the project brought
in more than 1.2 million terms in over 20 languages (with numbers growing steadily), aligned
by concept. These terms, from the Open Multilingual Wordnet (discussed as a basis for WSD
by Navigli 2006) and other sources, currently only in canonical form, have not yet been
subject to the human review features Kamusi has developed for dictionary-quality entries. For
example, the Wordnet import contains many erroneous translation equivalents such as French
“lumiere” for the low calorie sense of “light”, which should be fixed by Kamusi participants
through pending crowdsourcing features. However, the provisional data proves the concept
that sense-specific vocabulary can be identified for Pre:D in any language for which data has
been linked.

Word forms are stored in Kamusi as data elements associated with a specific sense of
a lemma. That is, inflections such as “saw” map to the different instances of “see” within the
database, so an occurrence of “saw” in a document will find the various senses of that verb in
Kamusi in addition to the “saw” that cuts wood. (Pre:D will embed part-of-speech tagging as
early future work, after evaluating which existing off-the-shelf tagger will best serve
multilingual expansibility.) The Kamusi structure is designed so that inflected forms can be
linked across languages, but getting the data paired at that level will be a lengthy process;
until the data meets the design, Pre:D can only identify canonical vocabulary matches for the
inflected forms that are contained in the dataset, and pass the task of target-side grammatical
transformations to human or machine processes. Moreover, language-specific rule-based
parsing algorithms are necessary to identify lemmatic forms in some languages, such as the
rules Kamusi developed for dictionary users to find the verb stem from the tens of millions of
potential forms of each Swabhili verb.

3 Multiple Words

Within the data design, multi-word expressions are treated as lexicalizable concepts.
Identifying MWEs is a fraught topic for natural language processing (Carpuat and Wu 2007,
Carpuat and Diab 2010), for which a cross-lingual concept-based data reference can prove
particularly beneficial. The general principle for Kamusi is that an MWE should be a
dictionary entry if its meaning cannot be determined by the individual entries for the sum of
its parts, with a preference to include entries for borderline cases such as “break water” during
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childbirth. ' Having a monolingual dictionary entry provides the opportunity to diagram
translation equivalents for the concept in any other language. MWEs in Kamusi can be
marked to show the point of potential separability, such as “drive || up the wall”. Furthermore,
because MWEs are treated as normal dictionary entries with POS, their inflected forms should
ordinarily be included, e.g. “driving || up the wall”.

The first round of Pre:D programming will identify contiguous MWEs that exist in the
lexicon. For example, the term “African fish eagle” will locate the various terms for the
polysemous parts, and highlight that the combination also forms a known MWE. The user
will then be able to select whether each word should be treated in its own right, or whether the
unit for translation is the full expression. In cases where a word or words could be part of
overlapping MWEs, Pre:D will present the full slate of options.

A first complexity for subsequent programming will be to correctly handle separated
expressions (Simard et al. 2005). For example, “drive || up the wall” could hypothetically be
separated by a lengthy list of annoyed people. Pre:D will find that “drive” in the database can
be followed by separated elements, and therefore continue scanning the sentence for eligible
follow-on parts. If “up the wall” is located, the unity will be highlighted for the user to
confirm as the intended term, and to select its meaning if there are multiple options. The
expression will be marked at point of first contact, i.e. “the noise drives everyone up the wall”
will be handed off as “the noise {drives up the wall} everyone”.

A second complexity will be rule-based expressions (Ahsan et al. 2010), such as those
created with auxiliary verbs. In English, for example, Kamusi verb entries contain participles
such as “seen” and “seeing”, but not constructed inflections such as “had seen” and “is
seeing” (much less separated constructions such as “had for many years been seeing”). We
will code rules to identify multi-word constructions with conjugated English auxiliary verbs,
including separability. These rules are not generalizable, however, and similar efforts will
need to be undertaken for other languages in order to properly survey their source documents.

A third complexity for future work is replaceability. Design of Pre:D has pointed to
the need for a new field within the MWE framework for Kamusi. In an MWE such as “run up
a tab”, the article can be replaced by a set of pronouns, by named entities (“run up Bob’s
tab”), or by other terms (“run up the bride’s father’s tab”). In response to this need, Kamusi
will program a feature for replaceable elements to be marked within dictionary entries in the

" In the Oxford English Dictionary (www.oed.com), for example, break “to burst” of a bodily purulence, is verb
sense 4 after 14 earlier sub-senses and water as “amniotic fluid” is noun sense 19. A human reader could
technically find both senses and correlate the meaning, but it would be difficult monolingually. The online
Larousse Dictionnaire Anglais-Frangais (www.larousse.fr) has “her waters broke” as an example in line 39 of
the result for “water”. A statistical approach would be vanishingly unlikely to propose the correct senses of the
individual terms, as shown by the failure of all online translation services to correctly render “her water broke”
in any tested language other than a single instance of Google Translate suggesting the correct German. Were a
machine to correctly identify the combination, through collocation and domain context, the chances of finding a
correct translation through parallel text are small to nil; Linguee (www.linguee.com) finds two acceptable
translations to French from 27 nearby occurrences of “her”, “water”, and “broke”. The vast majority of
languages have no parallel text for corpus analysis, and almost none have enough to train MT on infrequent
occurrences. However, querying native speakers (the Kamusi method for collecting data when experts are
unavailable) or experts (aided by dictionaries or Sketch Engine) yielded us the preferred equivalent 100% of the
time, for languages from Estonian to Swahili. In an electronic dictionary, there is no penalty other than time in
erring on the side of caution by including a technically redundant entry. By contrast, human readers gain by
finding a clear meaning and deliberate translations for the term as an MWE, and machines have assured data at
hand rather than cycling through computations with tenuous results.
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same way as separability. (Far-)future work will attempt to denote the set of items that are
replaceable for a given expression, using corpus analysis and machine learning to determine,
for example, that “take [a] seat” can only be replaced with possessive pronouns, while “drive
[someone] crazy” can be replaced with any sentient being. In the early phases, however,
Pre:D will be restricted to noting that an MWE has been filled with a replaceable, e.g. “take”
will search Kamusi for possible follow-ons, and treat separated elements as a unified
translation term if an item occurs with which it is joined in an entry marked for replaceability,
such as “[a] seat” or “[a] shower”.

The goal of Pre:D is to analyze documents for the various elements above in
combination. For example, “he had fried rice” should notice that “had fried” is a potential
inflected multi-word construction deriving from “fry”, that “fried rice” is an MWE in the
database, and that there is overlap between the two possible expressions. Some time is
needed, however, for the programming to achieve all of its specs for handling the multiple
complexities surrounding MWEs.

4 Predictive Aids

Various aspects of intelligence will be built into Pre:D over time. To begin with, the sense
choices that a user makes early in a document will be used to raise those same senses as top
recommendations each additional time the sense occurs. Further, when the data supports it,
users will be able to have the program preference terminology from a selected domain, or
eventually benefit from automated domain selection (Buitelaar et al. 2006). At a later stage,
Pre:D will be married to current techniques (Costa-jussa and Fonollosa 2015) based on
statistics, collocations (McKeown and Radev 1999, Lii and Zhou. 2004), ontologies, and other
types of analysis, in conjunction with partners who are working from those computational
directions. However, automation is always seen as an aid rather than a goal, with human
confirmation of intended meanings on the source side being the key to the computer selecting
reliable translation terms.

5 Interactive Growth

Important to the functioning of Kamusi Pre:D is responsiveness to missing entries. Pre:D
focuses on one sentence at a time (keeping track of repeat occurrences of a term within a
document for weighting later suggestions based on a user’s early selections), presenting each
term in a sidebar along with dictionary options displayed by predicted weight. Oftentimes, a
term or a sense will be missing in the source language, or a translation equivalent will be
missing in other languages. If a user does not find the intended sense of a term among the
options, the Pre:D interface will provide a path to submit an entry for the item directly to the
project. Alternatively, the user can send the item as a query, with the source sentence
transmitted as a contextual example for the production of a new entry. Terms that exist in the
source language data but have not been produced in target languages will be given elevated
priority in the workflow, with the potential for participants in Kamusi lexicon development to
provide reliable vocabulary equivalents for missing vocabulary within a workable timeframe.
Kamusi has a crowdsourcing system for members of a speaker community to play games that
result in validated language data, to which missing terms will be submitted with a ticking
clock and bonus points for rapid responses, and from which results will be incorporated in the
larger data set and also transmitted to the original requester. In future development, a system
will be implemented to harvest, with permission, completed hand translations for usage
examples and translation memory.
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Named entities present a special set of challenges that will be addressed as
development progresses. Pre:D will integrate code and data from AIDA early on (Yosef et al.
2011). Kamusi will aggregate named entities to the extent possible from open data, and
present these terms as word or MWE disambiguation options. However, documents will
ordinarily include named entities that are not in existing available datasets, particularly if
English is not the source language, or are otherwise ambiguous.” Therefore, users will be able
to label named entities that are not correctly tagged; these items will be passed to translators
as inoperable, and passed to Kamusi for possible inclusion in the named entity data set.
Named entities may or may not be translated in the multilingual data, e.g. “Geneva” has
numerous translations, whereas “Barack Obama” will be largely consistent for all languages
that use the Latin character set. In future work, named entities that are translated on the target
side will be returned to the database for validation to be included in the second language.

6 Projections

The first generation of the Pre:D software is intended to be ready for demonstration by late
November 2015, with functionality among more than twenty languages. Pipeline features,
including full MWE support and push/pull integration with lexicon development, will be
added as soon as core features are operational. When complete, Kamusi Pre:D will be ported
as a front-end service to provide vocabulary for CAT and MT applications. Individual users
will find Pre:D to be an essential tool for accurate vocabulary translation among a wide range
of language pairs, most currently unserved, while organizations will recognize significant
advantages in time, effort, and quality by disambiguating a document one time for concepts
that can be rendered appropriately across numerous languages.
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Abstract

This document describes the EU FP7 funded FALCO®&U¢Fated Active Linguistic data CuratiON)
project.

1 Introduction

FALCON (http://falcon-project.el)/is a European Union funded FP7 project comprising
Trinity College Dublin (TCD), Dublin City Univergt (DCU), Easyling/SKAWA,
Interverbum/TermWeb and XTM International. FALCONargds for Federated Active
Linguistic data CuratiON and is largely the braiitetiof David Lewis, Research Fellow at
Trinity College Dublin. FALCON initially had the flowing important goals:
1. To establish a formal standard model for Linked dusage and Localisation Data
(L3Data) as a federated platform for data sharamed on a RDF metadata schema.
2. To integrate the Skawa/Easyling proxy based wele dranslation solution,
Interverbum/TermWeb web based advanced terminahogigagement and XTM web
based translation management and computer asdistedglation products in one
seamless platform.
To integrate and improve SMT performance benefjtfrom the L3Data federated model
as an integral part of the project as well as iraggn of the DCU SMT engine with XTM

2 General Description

Manuscripts must be in single column format. Typeyle-spaced. Start all pages directly
under the top margin. See the guidelines laterrdaga formatting the first page. The paper
should not exceed the maximum page limit describe&kection 4.

2.1 Background

The FALCON project started in October 2013 anctleesluled to run for two years ending in
September 2015.

FALCON will provide a mechanism for the controllstiaring and reuse of language
resources, combining open corpora from public odigth richly annotated output from
commercial translation projects. Federated acceagral will enable sharing and reuse of
commercial resources while respecting businessn@atips, client relationships and
competitive and licensing concerns.

2.2 Detailed Description

You can think of the L3Data aspect of FALCON asistributed, federated database that
points to the domain specific training and termaogyl data that is available, given certain
commercial restrictions as regards private dat,¢hn be used to build custom SMT engines
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on the fly. In the world of the Internet only a thisuted federated linked data database can
achieve this. FALCON will use the highly flexibleeBource Descriptor Framework (RDF)
and a Simple Protocol and RDF Query Language (SHARItabase. Using the Semantic
Web concept, FALCON will provide a fast and effitianechanism for sharing translation
memory and terminology data for specific domains.

As Don DePalma of Common Sense Advisory descriley eloquently in his article
entitled ‘Building the Localization Web’http://goo.gl/jE6zuz this will potentially allow
smaller LSPs to have access to a much broader drigguistic assets than would otherwise
be the case. A federated, distributed L3Data stalleallow for a very flexible and very
scalable model, without the limitations and resimits associated with centralized
repositories.

3 Innovation

The improvements to SMT foreseen at the start e RALCON project were to cover the
following aspects:

1. Continuous dynamic retraining of the SMT enginehwi¢al-time feedback of post-
edited output.

2. Named Entity Recognition (NER) to protect persoaatl product names etc. from
being processed accidentally by the SMT engine: ‘@ggsident Bush’ from being
transliterated as ‘President Small Shrub’.

3. Providing an optimal segment post-editing sequemb&h will provide maximum
benefit for the continuous retraining of the SMTQime.

4. Integration of terminology into the SMT chain byrdmg the SMT engine to use
terminology, where it exists and is identified, ¢(adled ‘forced decoding’) rather than
relying on the statistical probabilities for tharislation.

5. Active translation memory (TM) and terminology rasme curation through the
L3Data RDF database built as part of FALCON.

Apart from the L3Data store, which in its own righta very important step forward in
terms of establishing a federated way of holdiniguwant data, and curation and optimal
translation sequence, the improvements build ostiegi advances in SMT. Nevertheless
their integration into a production workflow basatbund XTM represents an important
incremental step forward in terms of automation @edsolidation of techniques. More
importantly the investigation process around SMpriovements has yielded another ‘golden
egq’.

The initial SMT engine for FALCON was going to be p&MaTrEx
(http://www.openmatrex.orl/from DCU. OpenMaTrEx was an adaptation of the &&os
SMT engine, but with an added twist: it introdu¢kd concept of ‘marker’ or function words
to assist in phrase alignment. All languages usmurat 230 function words such as
prepositions, conjunctions, pronouns, ordinals sash'if’, ‘but’ ‘above’, ‘over’, ‘under’,
‘first’ etc. to delineate phrases and sub-segmiensentences. This was an interesting avenue
of experimentation that in the end did not provide hoped for improvement in alignment,
but the concept was nevertheless very sound framirlguistic point of view. More on the
OpenMaTrEx concept later.

An additional important aspect of the FALCON praojebas become BebelNet
(http://www.babelnet.ong The implications of BabelNet were not immediatelpparent
during the initial design phase. It was only whitevestigating ways of improving SMT
performance in terms of word and phrase alignméat its significance became truly
apparent. An initial review of the BabelNet datesmed API provided a revelation.
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4 BabelNet

BabelNet is a truly marvellous project funded bg Buropean Research Council (it is par
the MultiJEDI (Multilingual Joint word senskE Dilsaigbatior) project). BabelNet is

multilingual lexicalized semantic network and oogy. So far so good. What is trt
impressive about BabelNet is its sheer size, qualitd scope: BabelNet 2.5 contains
million entries across 50 languages. This is tBily Lexical Data. Roberto Navigli and F
team at the Sapienza Universita di Roma have deatmething quite remarkable, The p
for BabelNet 3.0 is 13+ million entries across 2&3guages. What is truly astounding ak
BabelNet is the sheer size, breh and depth of the semantic data:

_..the plays and novels of Samuel Beckett... _{ play.y, drama,,, obrag,,
based on Shakespeare’s play Othello... -- = Biihnenwerk,;, obra,,

...dramatic media (plays, films, etc.)... P - i, e
N stage direction |- DE»
N teatrale;, drammay,

+ .
' piéce de théitrey,
T

il - -

* has-part o
] actor’s line
s

-~ - “derived-from

...dramatic force in A. Miller’s play... |
...as the play opens the audience...
..characters in the play take..

A B
N -
N - .. .
< " v C
~ . (Crime fiction ==

Machine Translation system Wikipedia WordNet

By trawling through Princeton’s remarkable WordNexical resource for the Englis
language and then through Wiktionary, Wikipedia &sitbwing through additional resourc
on the Internet BabelNet has produceweritable multilingual parallel treasure trove.
richness also allows for word sense disambiguaW8D) for homographs, one of the t
‘bug bears’ of MT and SMT.

Using the BabelNet API it is very easy to produdmgual dictionaries. It does notke a
great deal of imagination to work out what the &ddi of truly large-scale dictionaries ce
have on the accuracy of SMT engines. Even justnaditiie dictionary data to the training d
for a Moses based SMT engine has a significanteffie the ccuracy and quality scor:

Big Lexical data has the potential to remove thintifolds’ that have shackled SMT
date, significantly improving both accuracy and fpemance through bilingual dictionarie
and word sense disambiguati

BabelNet will catinue to grow in size and scope over the next years adding furthe
online dictionary data such as IAThttp://iate.europa.eugnd other multilingual open da
resources.

5 Thefuture

There is still much work tbe done. The Moses GIZA++ word aligner is not opted for
dictionary input and has no direct notion of medsiemfor WSD. The Berkeley Aligner c:
take dictionary input as it is designed for botlpeswised and unsupervised operation bi
primarily desgned for word and not phrase alignment. Much neteavord remains to b
done, but the fundamentals of SMT have now beenifgigntly shifted. BabelNet in it
current form does not tackle function words, bus itelatively simple using existing Intet
resources to ‘harvest’ the bilingual equivalentdwleen various languages. The use
function words can then be used to assist witt-segment and phrase alignment in
manner foreseen by OpenMaTr
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The SMT team at DCU, Trinity College and the rdshe FALCON team will be working
on adapting existing Open Source software such aseM and the Berkeley, Apache and
Stamford tools to take maximum advantage of BabielNe

Many other features of SMT regarding morphology aifferences in word sequences
between languages remain to be fully resolved e @pen Source domain, but the basic
building blocks for truly effective machine trartsten are now in place. Just as search engines
revolutionised the way we access data on the letennways unforeseen in the early 1990’s,
SMT is well on the way of becoming the primary whgt we translate (if not the way we are
already doing so to get the ‘gist’ of what is ogieen web page or email in a language that
we do not understand).

Human endeavour is always based on incrementalowveprents. Just as OCR reached a
tipping point in the mid 1990’s so SMT is goinglie the predominant tool for translation
within the next 5 years. Just as translation memaogyminology tools and integrated
translation management systems (TMS) have helpeditttimate and reduce translation and
more significantly project management costs, irdegt and automated quality SMT will
further automate the actual translation procesdf.it$ranslation will become in the main a
SMT post-editing process.

The quality and data resource issues have beerlyaegldressed in theoretical terms:
implementation of these ideas is well on the waye Translation workflow will be mainly
around post-editing for most commercial translatioajects. This can only be a good thing
for all concerned: the demand for translation iswgng at around 8% pa. and further
automation of the process is the only way to meet growing need which contributes so
much to the increase in global trade helping liftdns of people from levels of poverty
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Abstract

Consumer-generated reviews (CGR) entail a significant potential business volume in terms of translation
and post-editing, however travel review platforms usually rely solely on raw machine translation. As a
new digital genre, CGR require specific post-editing guidelines, therefore, this paper focuses on the
analysis of a corpus of Spanish machine translation output of hotel reviews in order to identify error
patterns and their effects on quality with the aim of designing a post-editing strategy adapted to this
particular type of text.

1 Introduction

Internet users have evolved from being passive observers to active participants in Web 2.0.
According to studies (Schemmann, 2011) on consumer-generated reviews (CGR), seven in
every ten Internet users worldwide trust consumer opinions and peer recommendations posted
online. Likewise, according to the most recent statistics published by the Spanish Tourist
Movement Survey (Familitur, 2013) of the Spanish Institute of Tourism Studies, Internet use
increased over 29%: almost all users (99.2%) used it to search for information, 76.5% to make
a reservation and 52.4% for payment of services.

Despite this significant potential business volume, travel review platforms usually rely
solely on raw machine translations of consumer reviews without further processing or
revision, therefore this paper focuses on the analysis of a corpus of machine translation output
of hotel reviews in order to identify error patterns and their effects on text quality with a view
to implement a post-editing strategy. This study is part of the ProjecTA research project
funded by the Spanish Ministry of Economy and Competitiveness (FFI12013-46041-R), aimed
at exploring the effects of the implementation of MT-related services on the professional
profile of translators.

More specifically, the objectives of this paper are twofold: to define the characteristics of
this new digital genre to determine its level of text quality and acceptability, and identify and
classify error patterns.

In order to reach these objectives, a corpus of one hundred user reviews originally written
in English was compiled from TripAdvisor, the leading online travel review platform in terms
of use and content available that operates in 45 countries and in 28 languages. Currently,
TripAdvisor stores more than 200 million reviews and opinions from travelers around the
world on more than 4.5 million businesses and properties in more than 147,000 destinations.

This research work is structured in three parts: firstly, it briefly approaches the literature on
consumer-generated reviews in order to identify their characteristics and pragmatic purpose
and consequently suggest the need to implement new methods of analysis to reflect and look
into its distinctive features. Secondly, upon clearly defining the conventionalized patterns and
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textual artifacts of consumer reviews, the focus turns on the quality and evaluation of their
machine translation output to suggest a post-editing strategy that would best suit this new
digital genre. Finally, the analysis and discussion section illustrates with examples from the
corpus the most effective post-editing strategies to increase readability, reliability and quality
aspects of consumer reviews generated by machine translation.

2 Consumer-Generated Reviews as a New Digital Genre

From the point of view of discourse analysis, recent years have witnessed a shift in the
approach to the study of digital genres mainly due to the emergence of new platforms and
communication forms: after the appearance of email and blogs as digital genres per se, the
real expansion started with social networking sites and the active participation of Web 2.0
users with consumer-generated content and product reviews.

Tourism 2.0 consumer-generated reviews have thus opened new lines of research for
linguists: from the approach to specialized terminology and new text types, to the influence of
the translation of tourism 2.0 on the target language, and the paradigm shift in the translation
model: the active participation of the user in the translation process.

The main criteria in the definition of a genre include the existence of a shared set of
communicative purposes (Swales, 1990) and its conventionalized textual artifacts “in the
context of specific institutional and disciplinary practices” within a specific discourse
community (Bathia, 2002: 6). Research work on online reviews is relatively new, as
evidenced by the variety of designations found in the literature: “electronic word of mouth” or
“eWOW?” (Pollach, 2006), “online consumer reviews” (Vasquez, 2012) “user generated
product reviews”, “product reviews" or "user opinions” (Ricci & Wietsma, 2006), to refer to
the evaluation of users posted on a travel review site on their experience. According to the
definition by Ricci & Wietsma, (2006: 297): “Product reviews can be described as a
subjective piece of non-structured text describing the user's product knowledge, experiences

and opinions, together with a final product rating.”

With regards to research lines, Vasquez (2014) states that online reviews have been studied
in fields such as marketing, economics, tourism, computing and information sciences.
Research topics range from the potential roles of product reviews in the decision process
(Ricci & Wietsma, 2006), the involvement of reviewers (Véasquez, 2014) and the
characterization of online reviews (Shemmann, 2011), to the improvement of review websites
(Pollach, 2006).

Different authors (Pollach, 2006; Vasquez, 2012) confirm the existence of a new digital
genre with special characteristics, and highlight the lack of research on online consumer
reviews from the linguistic point of view, probably because this type of texts did not exist
previously in written format as they were transmitted orally and without a specific structure.
However, with the emergence of travel review sites, but primarily due to the large amount of
comments and reviews posted online by users in recent times, it can be regarded as a digital
genre in its own right.

Schemmann (2011) identifies twelve different types of presentation for CGR classified into
three broad categories: (1) service evaluation functions, (2) feedback and interactive functions
and, (3) matching and search performance functions. Service evaluation includes free-style
text and structured text —the most common in travel review sites; ratings, where overall
performance can be rated on a scale; pictures and videos, review summaries and trend
analysis. The other two broad classifications (2 and 3), focus on feedback of readers in forums
and communities, or on the integration of reviews and ratings from other platforms, and
therefore not so much based on textual resources, and thus beyond the scope of this study.
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This research work concentrates on CGR within the service evaluation functions and more
specifically on reviews provided by means of free-style text and structured text, with different
styles and lengths.

From the literature consulted on CGR as a digital genre, the research conducted by Pollach
(2006) and Vasquez (2012) provide the most valuable guidance as to the structural text
features, analysis methodologies and identification of the most remarkable characteristics and
resources to connect reviewers with their readers.

Vasquez's work (2012) focuses on involvement and the resources that authors use to engage
their audience in their narratives based on a corpus of negative comments exclusively. On the
other hand, Pollach (2006) proposes the improvement of consumer opinion web sites upon an
extensive analysis of 358 product reviews from an online product forum. Their insights and
research framework proved extremely useful and paved the way for the design of the research
methodology used of this paper.

According to Vasquez (2012: 109) due to the extended temporal experience of staying in a
hotel, reviews are usually written in a chronological sequence of events that follow a linear
narrative structure in eight phases: ranging from the planning phase, the first encounter with
the room, to check out and follow up communication with hotel. From these eight phases,
reviewers are selective and only include in their reviews a discussion of some of them.
Therefore, for Vasquez (2012) the main structural text features are summary, background
(reason to travel, travel companion ...), explicit evaluation, interactions with hotel staff,
resolution (check-out/cost) and personal advice, suggestions or warnings. However, this
author adds that for this opinion to be reliable and have credibility, some features associated
with involvement in discourse must be taken into account: reported speech, story prefaces,
deictic shifts, which are ultimately responsible for the connection among participants. Among
the resources used to engage with their readers, reviewers make use of humor, detail and
personal experience. Finally, Vasquez (2012: 107) acknowledges the constraints of carrying
out this type of research relying solely on language, since there are other nonlinguistic cues
that also play an important role.

With a similar approach, through corpus linguistics techniques and textual analysis, Pollach
(2006) also refers to the importance of the rules and conventions established by the genre
community and focuses her work on the analysis of structure, content, audience appeals,
sentence style, and word choice.

The definition of the pragmatic purpose in consumer reviews is especially interesting for
this research work, which according to Pollach (2006: 3): “...is to inform potential buyers of
the strengths and weaknesses of consumer products.” Thus, the key is to share an experience
that can help other users make decisions and that on many occasions the reviewer becomes a
kind of expert on the matter based on features such as credibility and expertise. In the same
vein, Vasquez (2012: 111) states that “the main purpose of online consumer reviews is to rate,
evaluate, describe, and, on that basis, to provide recommendations to others for or against a
particular product or service.”

Finally, other genre-specific features include intertextuality — or reference to previous
comments, the personal profile of the reviewer and paralinguistic elements, mainly
“orthographic strategies designed to compensate the impersonality of written discourse”
(Pollach, 2006: 8) such as capitalization, spelling, and punctuation. Most probably, here lies
the key to the reliability and credibility of consumer reviews, i.e., how to express the
emotions and emphasis that the MT output cannot convey. Among the elements that Pollach
(2006) notes are emoticons, the use of capital letters, overuse of punctuation marks and
acronyms. However, Pollach also insists that the use of non-verbal cues was not too common
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in the corpus perhaps because reviewers take their tasks seriously, and use a neutral, non-
emotive language.

3 Quality, Evaluation of Machine Translation and Post-editing

Different variables determine the approach to the assessment of quality of machine translation
output and it is very complex to find common ground that serves as a starting point for
proposing universal quality evaluation criteria. Most authors highlight that quality is
conditioned by the purpose of the MT product (Allen, 2003; TAUS, 2010b), i.e., if the
translation is intended to be published and disseminated, or if the translation is only aimed at
guiding the reader on its overall meaning.

Post-editing is not a new phenomenon, what is new is machine translation technology and
the new types of digital genres that have emerged with the evolution of information and
communications technology, exemplified by the emergence of social networks and Web 2.0
user participation.

On the other hand, the development of machine translation technology, especially since the
advent of corpus-based statistical machine translation systems, has resulted in varying degrees
in the quality of MT output: the quality of the output of recent machine translation engines is
substantially improved as the size of the corpus increases.

Research on MT post-editing has been approached from different points of view: quality
(Aramberri, 2014; Koby et al., 2014; Specia et al., 2010), evaluation guidelines (Babych,
2014), productivity gain (O'Brien, 2011), cognitive effort (O'Brien, 2005; Porro et al. 2014),
the acceptability of MT output (Gordg, 2014), or a combination of strategies such as pre-
editing and use of controlled languages to improve translatability (Temnikova, 2010).

Given the novelty of this field, there exists a limited number of methodologies and criteria
on how to train post-editors or perform post-editing tasks, and frequently internal post-editing
criteria are not accessible for confidentiality reasons, which hinders the possibility of a more
general overview on existing post-editing guidelines. All this leads us to reflect on the
changing nature of post-editing, and the obstacles to propose a universal tool applicable in any
context.

Allen (2003: 300) quite accurately depicts the use of MT in the context of Web 2.0 and user
participation as he notes that in recent years there is a “change in expectations with regard to
the type and quality of translated material.” Traditionally, translation was considered a high
quality text product for important documents on user safety or commercial information, for
example, but currently there is an increased demand for gisting translation, users just need to
understand the main idea of the text in their own language.

With regards to post-editing levels, there are different factors like the specifications of the
client, the volume of documentation expected to be processed, or the expectations with regard
to the level of quality for reading the final draft of the translated product, among others
(Allen, 2003: 301). In sum, each case is different and should be studied individually as
“differing percentages of MT accuracy have even been found when applied to different
subdomains and different document types within the same technical domain” (Allen, 2003:
303) which corroborates the initial hypothesis of our work on the need to study in detail the
characteristics of each text genre and develop customized post-editing guidelines accordingly.

In general, Allen (2003) distinguishes two types of translation activities: inbound or
outbound, depending on whether it is translation for assimilation (inbound) or translation to
be disseminated and published (outbound). Thus, for each type of MT post-editing he
distinguishes different levels ranging from “no post-editing” (gisting) to “rapid post-editing”,
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for restricted circulation documents. This minimal editing focuses exclusively on eliminating
flagrant or important errors, and stylistic aspects are not taken into account. For the second
type, outbound, he also distinguishes ‘“zero post-editing”, “minimal post-editing” and
“complete post-editing”. Therefore, the problem is how to quantify the amount of post-
editing. What seems to be clear is that the typical human translation editing workflow process
is completely different from a machine translation post-editing process, and research efforts
should aim at developing post-editing methodologies and training actions.

Finally, with reference to post-editing guidelines and criteria, Allen (2003: 306), highlights
the lack of concrete data on specific post-editing criteria, linguistic categories to be revised, or
quality control scales used, among others, possibly due to the fact that most post-editing
guidelines are for internal use, company-specific and proprietary, and cannot be disclosed, or
they refer to specific translation systems and therefore not applicable to the rest of MT
systems: post-editing guidelines vary whether they are oriented to a rule-based or statistical
machine translation system, or to a hybrid system.

According to the literature consulted (Guzman, 2007; Mitchell et al., 2014; SAE
International, 2001; TAUS, 2010b), among the most common categories of errors are
terminology errors, lexical ambiguity, syntax, omission, word agreement error or punctuation
errors; and depending on the type of metrics used, with different weights for each error.
However, the literature seems to emphasize that in addition to specific grammar and lexical
criteria there are general criteria such as readability and acceptability of MT output, but
especially if the objectives of the text type are met (TAUS. 2010a; Stymne and Ahrenberg,
2012).

In this same line, Mitchell et al. (2014) propose three quality evaluation methods: an error
annotation, evaluation of fluency and fidelity by domain specialists, and evaluation of fluency
by community members. For our work, the contribution by Mitchell et al. (2014) is
particularly interesting because it advocates the need to implement new assessment methods
to the new paradigm of user-generated content. In the research work carried out by Mitchell et
al. (2014) on community post-editing, the types of error categorization considered were:
accuracy errors (additional information, missing information, untranslated information,
mistranslated information) language errors and format errors.

As in the other authors consulted, the starting point for TAUS guidelines (2010b) lies in the
impossibility of developing a set of guidelines that apply to all scenarios. TAUS (2010b) also
distinguishes two levels of post editing determined by two main criteria: the quality of the MT
raw output and the expected end quality of the content. These levels are “good enough”
quality, and quality “similar or equal to human translation”. TAUS “good enough” level is
defined as comprehensible and accurate but not very convincing with respect to style.

Finally, Vilar et al. (2006) propose another classification of errors and acknowledge that
this is a controversial and unambiguous task. However, they propose a hierarchical structure
in which the first level includes the following five major classifications: missing words, word
order, incorrect words, unknown words and punctuation errors.

4  Analysis and Discussion

Thus, having concluded that there is no universal post-editing strategy and MT output quality-
assessment scales cannot be used directly on any type of text, this paper attempts a novel
approach which consists in the design of a classification of errors based on the observation of
error patterns identified after a manual revision by expert linguist of the Spanish MT output of
a corpus of 100 hotel reviews.
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One of the reasons for proposing specific PE guidelines is based on the nature of the
reviews. Common metrics of translation quality include error annotation and calculation of
proportion of errors with the total amount of words in the translated text, however in the case
of consumer reviews, with an average of 144 words per review (See Table 1), the error
proportion would be higher and low quality translation would be more noticeable.

In addition to this error annotation proposal, the specific features of online consumer
reviews of hotels such as involvement or credibility/expertise of reviewer, intertextuality,
structural text features and paralinguistic features are specially taken into consideration during
the design of the PE strategy.

The methodology followed in this work can be summarized in three steps: design of a
corpus of CGR of reference to validate the genre characteristics and perform PE tasks, manual
PE of Spanish MT output by expert linguist, and identification of recurrent errors and
correspondence with digital genre features.

The corpus is composed of 100 consumer-generated reviews with a total of 14,528 words in
English and 14,818 words in the Spanish MT output. Reviews were selected for the following
criteria: originally written in English, written about the same hotel, and posted online on
TripAdvisor during the period January-June, 2015. Only reviews originally written by native
speakers of English were selected. This was determined first, by the place of origin of the
reviewers (UK, USA and Australia) and then, by the degree of linguistic accuracy of the texts.
In order to obtain representative data of this textual genre in Spanish, a small reference corpus
was compiled with all the reviews that were written originally in Spanish during that period
on the same hotel, and posted on TripAdvisor: a total of 34, totaling 1,532 words. This corpus
of reference would help to compare the results obtained from the analysis of the Spanish MT
output corpus, with what is found naturally in reviews originally written in Spanish.

English corpus Spanish MT output Spanish reference corpus
corpus

Average review length 144 146.72 69.63
Longest review 424 420 228
Shortest review 38 42 31
Average sentence length 17.46 17.70 15.78
Longest sentence 58 57 60
Shortest sentence 2 2 1

Table 1. Average number of words and sentence length in reviews.

At first sight, the length of reviews (see Table 1) is very similar in English and Spanish,
which contrasts with the analysis of the reference corpus originally written in Spanish, with
an average of 69.63 words per review.

The corpus of reviews was then fragmented into sentences and aligned with their
corresponding Spanish MT output to facilitate manual revision. During the first stage, aligned
segments were labeled as unacceptable (message not accurate due to incorrect grammar or
lexical usage, unusual syntax or due to mistranslation), acceptable (accurate but not fully
convincing or with minor errors) and correct (without any error). As Table 2 shows, only 183
(22%) segments were labeled as unacceptable.

correct
305

acceptable unacceptable total segments
324 183 812
Table 2. Initial classification of MT output quality.
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Secondly, the first two categories, unacceptable and acceptable, underwent a second
thorough revision work to identify specific recurrent error patterns. In order, to facilitate data
processing, errors were grouped in two categories: 1) grammatical errors and 2)
mistranslations. Within the first category, the following recurrent errors were identified: word
agreement, use of articles, word order, verb tenses, and collocations and phraseology. The
second type, mistranslations, included omissions, spelling mistakes in original, terminology
issues, ambiguity, and problems concerning proper names and brand names.

Finally, revision also concentrated on verifying compliance with genre specific features of
consumer generated reviews such as textual artifacts, intertextuality, structure and format, and
paralinguistic elements.

4.1 Error Pattern Identification in Consumer Reviews: Grammatical Errors

A total of 354 errors were identified within this category (see Table 3). Although some errors
were not highly noticeable and sometimes did not affect comprehension of the text, the
occurrence of several errors within the same sentence or within one review interferes to a
large extent with the overall readability of the text and thus affects the main features of this
type of text, namely reliability and credibility.

Category Number of errors
Word agreement 99
Word order 57
Articles 53
Collocations and phraseology 49
Personal pronouns 43
Verb tense 37
Relative pronouns 8
Passive voice 8
Total grammatical errors 354

Table 3. Error pattern identification in consumer reviews: grammatical errors.

Word agreement is by far the most recurrent error, probably because it includes three
different types of errors, plural vs. singular agreement in nouns, masculine vs. feminine in
adjectives, and subject-verb agreement. Some examples to illustrate this are:

ST: ... a stay here is not cheap.
MT: ...una estancia aqui no es barate.

ST: We had two rooms and both were perfect in every way.
MT: Teniamos dos habitaciones y ambas eran perfecte en todos los sentidos.

ST: The hotel also booked theatre tickets for me.
MT: El hotel también reservames billetes de teatro para mi.

Similar interference on readability is found in errors related to word order and use of
articles. Although, the analysis of the causes of errors was beyond the scope of this research
work, in the case of word-order errors, it was very noticeable that the main source of errors
came from the attempt to translate structures in parallel, and the majority of word-order errors
(34) were detected in sentences with a length of more than 20 words or sentences that were
separated by commas or conjunctions. For the rest of errors, a specific pattern was not found.
With regards to errors in articles, the most frequent error was found when the name of the
hotel was used in the review, as in Spanish definite article is required.
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ST: Hotel 41 has very good service.
MT: [El] Hotel 41 tiene un muy buen servicio.

ST: Thank you all at 41.
MT: Gracias a todos en [el] 41.

ST: It's London centre after all.
MT: Es [el] centro de Londres después de todo.

4.2 Error Pattern Identification in Consumer Reviews: Mistranslations

As shown in Table 4, most errors were caused by the incorrect handling of the MT system of
ambiguous forms, which in some cases correspond to very frequent words found in hotel
reviews, such as bar (establishment / counter / candy), play (sport / theater), ticket (train /
theater), glass (receptacle / material), or in common English verbs that have two forms in
Spanish, such as to be, to have, to miss, as shown in the examples below:

ST: 1had selected a few plays...
MT: Habia seleccionado algunes juega obras de teatro...

ST: ...they know what you have had.
MT: ...saben lo que hemos tenide-tomado

ST: My phone only charges with that charger
MT: mi teléfono s6lo eebra carga con ese cargador

Category Number of errors
Ambiguity 58
Terminology 45
Omissions 27
Proper names / brands 13
Spelling mistakes in original 9
Total mistranslations 152

Table 4. Error pattern identification in consumer reviews: mistranslations.

Authors like Vasquez (2012) note that reviewers construct their expertise through the use of
specialized terminology, therefore accuracy in the use of specialized terminology should be
regarded as essential in a PE strategy for CGR. In this research, hotel and catering industry
terminology seems accurately translated when it appears in its standard form such as stay as
estancia, lounge as sala de estar, room as habitacion, check-in as registro, suite as suite.
However, when these terms are used in combination with other words, errors are more
frequent: “conservatory suite” was mistranslated as /a suite invernadero or el Conservatory
Suite; executive lounge had up to four different versions: salon de ejecutivos, sala de estar
ejecutiva, salon ejecutivo, Executive Lounge.

Finally, it should be noted that in the case of proprietary hotel terminology, which
sometimes appears in inverted commas, MT output reaches its lowest quality results:

ST: ... upgraded us to a split-level suite...
MT: ...nos pasaron a una separacion de niveles suite...

ST: We booked a mid range room to splash out with the Romantic Turn Down optlon
MT: Reservamos una habitacion de gama media tirala-easapeorlaventanacon pIA

ST: I've been to other hotels with "plunder the pantry" style offerings...
MT: He estado en otros hoteles con Yatreciniolas-ofrendas-de-estilo'enla despensa
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Some of these errors would be resolved if the MT system had a corpus of texts from the
same area, or from a corpus of hotel reviews. However, in proprietary and differentiating
hotel terminology mistranslations would still remain unsolved.

The degree of omissions found varies from cases were the meaning is completely altered to
instances were only quantifiers are removed, without any effects on the final meaning.

ST: I highly recommend Hotel 41.
MT: Recomiendo el hotel 41.

Use of proper names and brand names in reviews clearly contribute to the expertise of the
reviewer, however when translated into Spanish, two differentiated cases are found:
contextual information is not given as in the case of the location of the hotel near Victoria
[station], thus leading to poor MT output, or when the brand is unknown to target text reader,
contributing to an even more confusing text:

ST: ...I asked the reception for a fine-nib sharpie.

MT: ... pregunté-ata recepcion perun-elegante-inclaiatmprentas sharpie.

One last phenomenon already mentioned in the PE literature is when mistranslations occur
due to spelling mistakes in the source text. The MT solution is also different depending on the
case, sometimes it omits completely the misspelled form; in a couple of cases it reproduces
the same word as in the original, with the same spelling mistake (If you are looking for
perfect refined service from interetsing people... Si estdas buscando el servicio refinado
perfecto de personas interetsing...) and in one case it fixes the problem and provides the
spelling in Spanish (...and only mentioned it to the consierge... - ...y sdlo se lo mencioné al
conserje...)

4.3 Compliance with CGR Genre-Specific Features

With a couple of exceptions, Spanish MT output of key structural artifacts such as evaluation,
thanks, reference to other reviews and advice was outstanding, without any doubt due to the
simple syntax used in these structural artifacts. As it can be concluded from the literature,
credibility and reliability are essential features in CGR and the purpose of this genre basically
focuses on evaluation of hotel experience and reviewer's advice, therefore post-editing
guidelines for consumer reviews should prioritize that these artifacts do not look like they
were generated by a computer, or at least contribute to reviewers’ expertise with added
fluency.

CGR specific features Occurrences
Evaluation 65
Thanks 80
Advice 73
Reference to reviews - intertextuality 48
Paralinguistic features 5

Table 5. CGR genre-specific features

A key keyword analysis with Wordsmith Tools, revealed among its 30 most frequent
keywords words such as wonderful (42), amazing (33), perfect (29), lovely (26) and excellent
(22) and its Spanish equivalence in the analysis of the Spanish corpus: especial (36), increible
(32), maravilloso (25) excelente (20), perfecto (19), encantador (16).
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Finally, there is a lack of paralinguistic features, probably because reviewers are careful not
appear unprofessional. No emoticons or punctuation emphasis were found in the corpus, with
the exception of the use of several exclamation marks common in digital genres. However,
reminiscent of its oral origins, there are several instances of emphasis artifacts common in
spoken language.

ST: Amazing amazing hospitality
MT: hospitalidad totalmente increible

ST: Everything is so So SO amazing.
MT: Todo es tan increible.

5 Conclusions

Consumer-generated content has become a powerful indication of customer satisfaction,
therefore research to analyze this new digital genre would throw light on its peculiarities,
especially in terms of improving MT output and contribute to current studies on MT post-
editing.

MT quality evaluation has been studied for a while now and most authors seem to agree on
one characteristicc: MT quality is primarily determined by the purpose and use of the
translated text. Likewise, post-editing is not new either, what is new is machine translation
technology and the new types of digital genres that emerge as social networks and product
review sites evolve. The main features of reviews revolve around reviewer's credibility and
reliability, therefore the PE strategy should give priority to these features and their textual
artifacts towards achieving a more natural language.

The decision on whether a more or less detailed post-editing effort should be appropriate
depends on the use and purpose of the translated document. Thus, it should take into account
the characteristics of textual genre and design a PE strategy accordingly. This strategy and the
detailed analysis of the textual genre must be taken into consideration when training future
post-editors in PE techniques and guidelines.
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Abstract

The University of Bologna/Forli offers students of the MA in Interpreting a course in Methods and
Technologies for Interpreting. A recent addition to the software presented to students is InterpretBank, a
CAI tool designed to assist interpreters during the entire workflow of an interpreting assignment. We
conducted a pilot study to collect information on the students’ use of CAI tools to look up terminology in
the booth. The aim was to verify how such tools can be integrated in the curriculum by identifying
potential issues and suggesting solutions. We ran an experiment with 12 MA interpreting students to
observe their behaviour during the simultaneous interpreting of terminology-dense texts. Experience
seems to play a key role in helping students integrate the tool in their workflow in the booth. Some
students, however, tend to excessively rely on the software program, while others see it as a source of
distraction and find it hard to focus on the delivery. There is reason to believe the tool will prove a useful
addition to the curriculum of trainee interpreters, yet more empirical studies are needed to test and
possibly improve the way it can be integrated with current interpreter training approaches.

1 Introduction

New technologies have changed the interpreting world, paving the way for new interpreting
modes and settings and changing the job in all its stages, from preparation to the interpreting
task to the follow-up work. As Donovan states (2006: 1), “one of the main concerns of
interpreting courses is to ensure that the training provided really does prepare graduates for
the interpreting market”. These innovations are starting to be reflected in training, also in
terms of the software programs presented to trainee interpreters. In this paper we will present
the results of a small-scale pilot study conducted at the University of Bologna to investigate
the students’ approach to the use of CAI tools to look up terminology in the booth during
simultaneous interpreting, with the aim of better integrating such tools in the curriculum of
trainee interpreters.’

1.1 Interpreter-specific Software: CAI Tools and Interpreters’ Training

While new technologies have provided useful tools for interpreters’ training, such as CAIT
tools®, the interpreters’ interest in terminology has led not only to the elaboration of
theoretical models, which analyse the terminology work carried out by interpreters (Will,
2007, 2008) and define the features of interpreter-specific software (Riitten, 2000, 2004,
2007), but also to the development of various tools and applications aimed at meeting the
interpreters’ needs, known as CAI tools.> New software supports interpreters in the creation of
terminological databases, making preparation more efficient and productive, helping them
manage and retrieve terminology in the booth and carry out the necessary follow-up work
once the task is completed. Some examples are Interplex, InterpretBank, LookUp, TermDB,
Intragloss and The Interpreter’s Wizard.”

' For a complete description of the study design and results, see Prandi (2015).

2 Computer-Assisted Interpreter Training tools

3 Computer-Assisted Interpreting tools

* See Costa, Corpas Pastor et al. (2014a, 2014b) for a thorough description and comparison of CAI tools.
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Over the last few years, the first bachelor’s and master’s theses have been written on the
above-mentioned CAI tools, which shows an interest for interpreter-specific software not only
among trainers, but also among trainees. At the Ziircher Hochschule Winterthur, Stalder
(2004) assessed the use of Interplex in the interpretation of a technical text, while more
recently Janovska (2011) and Mitterlehner (2013) of the University of Vienna analysed
various terminology management systems that can be used in the booth, such as Interplex,
TermDB, LookUp and InterpretBank. At the University of Bologna, De Merulis (2013)
analysed the use of the software program InterpretBank for the creation of a technical
glossary.

Our project follows this line of research and adopts a didactic perspective, focusing on the
use of a CAI tool in the booth by a group of trainee interpreters with the aim of gaining
information that could help in the integration of the tool in the curriculum of trainee
interpreters.

2 The Study
2.1 Motivations, Goals and Limits of the Study

Unlike most professional interpreters and trainers, the new generation of trainee interpreters
has grown up using technologies on a daily basis. We therefore expected them to be
particularly receptive to technologies as a support to the interpreting process. Furthermore, the
use of computers or other kinds of technological devices inside and outside the booth has
become part of the workflow of experienced interpreters. For these reasons we believed
involving trainee interpreters in the study could represent a useful addition to their
curriculum, as they could have the opportunity to learn how to use a tool developed to support
professional interpreters in their workflow which they could also use in their future
profession. The study also served a practical purpose, that of collecting data on the approach
of students to CAI tools with the aim of better integrating them in the curriculum of trainee
interpreters.

We therefore set up a pilot study aimed at observing a sample of trainee interpreters
using a CAI tool while interpreting a terminology-dense text in simultaneous mode. The pilot
study helped us identify interesting trends in the sample analysed as well as specific
approaches or phenomena to be taken into consideration in teaching students how to use the
software program and which might deserve greater attention in future studies. A sample of
trainee interpreters cannot be deemed representative of experienced interpreters. The results
should therefore be considered in relation to the specific sample and context analysed. The
aim of the pilot study was not that of evaluating whether and how the use of a CAI tool
influences the delivery of trainee or professional interpreters, nor that of analysing how it
affects the cognitive processes of the interpreting task, but rather to gain insight in the way
students use the software program, for didactic purposes. In particular, we were interested in
verifying whether more practical experience on the one hand and a more thorough theoretical
background on the other hand led to a different perception and a different use of the software
program. Booth teamwork, which is part of interpreter training, was also part of our analysis,
as we expected the students’ interaction to be affected by the use of the tool. As Chmiel
(2008: 264) observes, “students are made aware that an interpreter who is off-mike should
attend to the speaker’s message in order to assist his/her colleague by writing down non-
contextual information or by searching for terminology”. In the following paragraphs we will
briefly describe the tool used in the study and the study setup.

49



2.2 The Tool

The tool used in the study is InterpretBank, a terminology and knowledge management
software program for interpreters (Fantinuoli, 2009, 2011, 2012). The tool is used by
professional interpreters and has been integrated at various levels in the curriculum of trainee
interpreters at some interpreting institutes and universities.” In developing the tool,
Fantinuoli’s aim was to create “a simple and user-friendly terminology management system to
access terminology in the booth during interpreting itselt” (2012: 71).

The software program is made up of three modalities corresponding to the various phases
of the interpreter’s workflow: TermMode, MemoryMode and ConferenceMode. They are
interconnected, but can be used independently. In fact, “InterpretBank does not prescribe any
specific workflow. [...] The user is free to find a personalized way to use the software, as all
modules can be used independently from each other” (Fantinuoli, 2012: 78). In our
experiment, we decided to focus on ConferenceMode, which allows users to easily access
their terminology resources created in TermMode and memorized with the help of
MemoryMode. When working in ConferenceMode, the tool’s interface displays the
ActiveGlossary, which can be made up of several glossaries. They can be uploaded from
TermMode or imported, even on the spot, so that interpreters can have immediate access to
resources provided by their colleagues in the booth or by clients. It is also possible to add and
update terms on the fly, as they are integrated in the glossaries and can be looked up directly.
Given the extremely complex task performed by interpreters while working in simultaneous
mode, it is essential that the user’s input is minimum and the output as specific as possible. In
order to do so, the user can choose among the following options:

“Use Stop Words”

“Show only terms which have a translation”

- “Search in both languages”

To look up terms in the booth, users can choose between static and dynamic search. With the
static search method, users type some characters and then press the enter key. The software
program then displays the matching entries and is ready for a new search. With the dynamic
search there is no need to press enter: the tool continues searching as the user types the word.
After finding the number of results specified in the options menu, InterpretBank is ready for a
new search. Other useful options are the “Accents insensitive” search and the “Fuzzy Search”.
Users can also let the software program resort to the “Emergency Search” when no results
have been found. This option starts the search automatically in the entire database where all
glossaries are stored.

2.3 Study Setup

The study was conducted between October and December 2014. We chose to conduct the
study with second-year students, as the CAI tool will be presented to trainee interpreters
during the second year of the MA degree. 12 MA interpreting students took part in the study
and were divided into two groups of 6 students each, which we will refer to as group A and
group B. Group A was made up of candidates A to F, group B by candidates G to L. None of
the students had used InterpretBank before.

In order to reproduce the learning process, we organised a short introductory course on the
software program. Both groups took part in 4 lessons. Group A attended 1 introductory lesson
during which the software program was presented and 3 lessons during which they practiced
simultaneous interpreting in the booth with the support of the tool, while group B attended 3

> Fachhochschule Koln (Germany), Universitdt Leipzig (Germany), University of Osijek (Croatia), Tuzla
University (Bosnia and Herzegovina), KU Leuven (Belgium), Universitdt Wien (Austria), Scuola di Lingue e
Letterature, Traduzione e Interpretazione Forli/Bologna (Italy), University of the West Indies.
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lessons on the software program and practiced once in the booth. Students of the first group
practiced alone in the booth once and then in pairs for the remaining two meetings. We paired
them up with a different boothmate each time to verify whether this led to a more
personalised use of the tool. Students of the second group interacted more with the trainer,
who provided guided exercises and practical examples to better illustrate the use of the tool.
This course structure was chosen to verify whether more extensive practice in the booth
helped students develop a personalised and efficient way of using InterpretBank and at the
same time to verify whether more guidance by the trainer resulted in greater awareness in the
use of the software program. All trainees involved in the study had access to the course
material provided on two e-learning platforms created for this study, one for each group.

At the end of the training stage, we ran an experiment with the 12 MA interpreting students
with the aim of observing the behaviour of students during the simultaneous interpreting of
terminology-dense texts while using the CAI tool. We decided to focus on the use of the tool
in the booth, as this represents an element of novelty in the students’ curriculum. Students had
been taught how to create glossaries before during their studies, but had never used a CAI tool
in the booth to look up terminology. Students of group A worked first. Like during the
training phase, they were paired up with boothmates with whom they had never worked
before. The first 3 couples to work were made up of students A+F, B+D, C+E. After the first
turn, the couples were mixed, following the praxis established during previous practice.
During the second turn, the students were paired up as follows: D+A, E+B, F+C. Students in
group B worked in the same pairs in which they practiced during the fourth lesson, namely:
G+J, H+K, I+L. The text they interpreted was similar to those used during the training stage
and was accompanied by a power-point presentation.

The test subjects used one computer per pair, following the working method they had
established during previous practice. Students were free to choose whether they wanted to
look up terminology while interpreting or whether to leave this task to their boothmate. They
were also free to choose which functions of the software program to select and to use pen and
paper for prompting, as they usually do in class.

3 Results

Students’ performances during the experiment were recorded via audio and video. The audio
recordings of the students’ performances were transcribed and analysed by focusing on the
terminology used and its compliance with the terminology present in the glossary provided.
Video recordings of the students working in the booth were analysed to study the interaction
with the boothmate, while an automatically generated LOG file and the video recordings of
computer screens were used to verify what and how many terms had been looked up with the
software program, as well as which research parameters had been chosen. If present, the
material used for prompting was collected at the end of the experiment.

This data was interpreted correlating the observed behaviour to the terminology
performance during simultaneous interpreting. The opinions of the students on the tool were
collected through a questionnaire and were compared with the results of this analysis.

3.1 Data Analysis

In analysing the behaviour of students during SI with the support of the CAI tool, we focused
on the interaction between the interpreter, the software program and the boothmate, as well as
on the terminology used.

Use of the CAI Tool and Team Interaction

Given the importance of booth teamwork (2.1), we decided to verify whether terminology
search with the support of the tool was accompanied or not by prompting in written or other
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forms and what kind of information was conveyed. Table 1 analyses the use of the CAI tool in
the booth and the interaction between the interpreter (I) and the boothmate (B).

SEARCH BY SEARCH TYPE PROMPTING
I B I B STATIC | DYNAMIC | WRITTEN ORAL GESTURAL
GROUP A
A F X X X X
B D X X X
C E X X X
D A X X X
E B X X X
F C X X X X
TOTAL 3 3 2 4 6 1 1
GROUP B
G J X X X X
H K X X X X
I L X X X
J G X X X
K H X X X X
L I X X X
TOTAL 2 4 0 6 3 4
TOTAL 5 7 10 9 4 5

Table 1. Use of the CAI tool during SI and interaction with the boothmate.

As we had expected, in all cases in which the students searched for terminology while
interpreting, their boothmates always provided prompting by writing down terms or numbers.
If we consider the cases in which the boothmate performed the terminology search for the
interpreter, we notice a difference between group A and group B. In group A, the boothmate
was not only able to search for terminology, but also to provide written support (3/3 cases), as
well as oral or gestural (1 in 3 cases respectively). In group B, 2 couples out of 3 decided to
have the boothmate perform the terminology search. Only in one case out of four (pair H + K)
did the student looking up terminology also manage to provide written help, however limited
to three terms, as well as oral and gestural, while in the other three cases no written support
was provided, only oral (K + H) or gestural (I + L, L + I) or both (K + H). In most cases, oral
cues helped achieve greater terminological precision in the rendition and helped the
interpreters in the pronunciation of medical terms, but were picked up by the interpreter’s
microphone and affected the fluency of the rendition.

As none of the students had used the CAI tool before, we can assume that greater practical
experience in the use of the software program helped students in group A coordinate the
terminology search with the writing down of other elements useful to the interpreter, even
though they worked with a different person each time. On the other hand, students in group B,
who had practiced less, showed a lower degree of integration of the use of the tool in the
booth teamwork, despite having already worked with the same person during training.

In the pairs where the boothmate looked up terminology we observed a behaviour that
seems to confirm what emerged from a questionnaire administered to a sample of trainee
interpreters by De Merulis (2013). He noted that when the CAI tool provided a long list of
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results during the terminology search, identifying the most adequate term in the list required
an excessive cognitive effort by the interpreter. In our sample, with no difference between the
two groups, boothmates always pointed out the right term in the results list to the interpreters,
relieving them of an additional cognitive task.

The power point presentation was used as a support by five out of six pairs in group A,
while in group B this was observed in three out of six pairs, of which two with the interpreter
performing the terminology search. Despite the small size of the sample, from our analysis we
can suppose that a greater degree of cooperation within the teams in group A could also be
due, among various factors, to greater ability in coordinating the various tasks thanks to
greater practical experience in using the CAI tool in the booth.

Terminology Search

We then went on to analyse what happened when the students searching for terminology were
not able to find the terms they were looking for. In some cases (7 out of 12, of which 5 in
group B) they showed that their search had yielded no results with gestures or facial
expressions. Only in some rare cases did the students suggest an alternative solution to their
colleagues interpreting or try and apply a strategy to overcome the terminological obstacle.
This might show that the students run the risk of relying too much or too soon on the CAI
tool, forgetting that they can apply strategies to deal with terminological issues.

In order to analyse the technical ability achieved in using the tool during SI, we verified
how much the students used the software program to search for terminology, whether they
managed to find the terms they 