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Abstract

Community Post-Editing of Machine-Translated User-Generated Content,

by Linda MITCHELL

With the constant growth of user-generated content (UGC) online, the demand for
quick translations of large volumes of texts increases. This is often met with a com-
bination of machine translation (MT) and post-editing (PE). Despite extensive re-
search in post-editing with professional translators or translation students, there are
few PE studies with lay post-editors, such as domain experts. This thesis explores lay
post-editing as a feasible solution for UGC in a technology support forum, machine
translated from English into German. This context of lay post-editing in an online

community prompts for a redefinition of quality.

We adopt a mixed-methods approach, investigating PE quality quantitatively with
an error annotation, a domain specialist evaluation and an end-user evaluation. We
further explore post-editing behaviour, i.e. specific edits performed, from a qualit-
ative perspective. With the involvement of community members, the need for a PE
competence model becomes even more pressing. We investigate whether Gopferich’s

translation competence (TC) model (2009) may serve as a basis for lay post-editing.

Our quantitative data proves with statistical significance that lay post-editing is a
feasible concept, producing variable output, however. On a qualitative level, post-
editing is successful for short segments requiring < 35% post-editing effort. No post-
editing patterns were detected for segments requiring more PE effort. Lastly, our data

suggests that PE quality is largely independent of the profile characteristics measured.

This thesis constitutes an important advance in lay post-editing and benchmarking the
evaluation of its output, uncovering difficulties in pinpointing reasons for variance in

the resulting quality.



Chapter 1

Introduction

1.1 Research Background

The funding for this thesis was awarded by Symantec Corporation. The supervision
was jointly conducted by Symantec and by the School of Applied Language and Inter-

cultural Studies, Dublin City University (DCU).

Under Symantec’s affiliation, this thesis constitutes a part of the ACCEPT project
(Automated Community Content Editing PorTal),! funded by the Seventh Framework
Programme (Grant Agreement Number: 288769). The ACCEPT project aimed at
connecting speakers of different languages online by developing an intuitive, unintrus-
ive and dynamic translation solution for both commercial and non-profit purposes.
The ACCEPT project focussed on creating technology that supports the automatic
translation of text with three interventions. Firstly, it developed language-specific pre-
editing rules to eliminate errors in the source text (ST) to be translated; secondly,

it developed a statistical machine translation (SMT) system based on novel domain

!The project timeline was from 1 January 2012 - 31 December 2014.

1



Chapter 1. Introduction

adaptation methods; thirdly, it developed language-specific post-editing (PE) rules to
correct errors that remain in the machine translated (MT) output. To evaluate ma-
chine translated /post-edited output, it fourthly developed an evaluation functionality.
In order to facilitate a holistic user experience, the ACCEPT project created a web
portal? that integrates all four functionalities. In addition, open-source post-editing
and pre-editing plug-ins and the option of integrating and evaluating translation pro-
jects into any platform were created. This PhD thesis mainly focussed on WP7 (Work
Package) and WP8 of the ACCEPT project, dealing with monolingual and bilingual
post-editing. It provided a subset of the research objectives within the ACCEPT pro-
ject by investigating the feasibility of PE in the German Norton Community. Privileged
access to the community was provided by the project partner Symantec, while the pre-
editing, machine translation and post-editing technologies employed were developed

and provided by the ACCEPT Consortium.

1.2 The Norton Community

Symantec Corporation produces a number of consumer software products in the se-
curity and backup domains, e.g. the Norton product line. The Norton Business Unit
is a division of Symantec that is specialised in producing software, such as antivirus
protection and backup (Norton Security). From 2008 to September 2014, five separate
language-specific Norton Communities existed (English, French, German, Japanese and
Chinese). They were developed as a platform for customers to communicate with other

customers in their native language. Each community consists of boards, which group

2The ACCEPT portal is currently hosted on: www.accept-portal.eu [Accessed: 25 November 2014]
The code is open-source and available on github: https://github.com/accept-project/accept-portal
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together posts on a particular topic, e.g. the “Norton Internet Security/ Norton Anti-
Virus” board solely contains threads on the “Norton Internet Security” and “Norton
AntiVirus” products. Each thread typically consists of a question posted by a com-
munity member and replies from other community members.?> One of these replies is
then marked by the original poster as an “accepted solution”. Apart from interacting
through forum posts, customers can communicate via private messages and are able
to reward posts (questions, answers, blog posts) with “kudos”. These communities
were selected as they firstly, were easily accessible through the sponsor of this thesis,
Symantec, and, secondly, as they are communities with a primary purpose other than
translation or social activity (e.g. Facebook, Twitter). Hence, it provides a novel plat-
form for exploring post-editing online. This thesis focusses on the English-speaking and
the German-speaking Norton Communities. The English-speaking forum provided the
source texts to be machine translated and post-edited, while the post-editors and the
community evaluators were members of the German Norton Community. In Septem-
ber 2014, these separate communities were migrated to a new platform* creating a
large multi-lingual community. This, however, did not eliminate language barriers for
monolingual users. The language pair English — German that was chosen deliberately,
as it is a language pair for which MT engines struggle to translate content correctly,
especially with added difficulties that arise from, for example, user-generated content.
Hence, a form of improving the MT output, here post-editing, would be beneficial if not

necessary in a real-life scenario, such as the MT content in the Norton Communities.

3Threads can also be started by announcements or commentaries, which are posted in specific
boards or blogs.
‘http://community.norton.com/
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1.3 Motivation

Over the last decades, the internet has become a great knowledge base, which now
serves as a primary resource to answer any type of question. Search online has been
accelerated since the rise of web-enabled mobile phones and tablets, producing answers
in a few clicks. The answer is also often embedded in user-generated content (UGC),
such as that posted in online communities, which may be written in any language. The
motivation for this research lies in the desire to increase the visibility of this type of
content by eliminating language barriers online for monolingual users to have access

to knowledge originally written in any language.

Solutions for overcoming online language barriers include human translation (HT) and
machine translation. With increasing volumes of content to be translated, companies
are struggling to keep up with translation demand. In the case of translating UGC in
online communities, Kelly (2009) fittingly describes the dilemma faced: conventional
human translation cannot be an efficient solution because it creates a time-delay. Be-
fore the process of translation and quality assurance can be completed, the source text
in the community may already have been edited or expanded, i.e. more information
may have been added to the thread. To circumvent this delay, companies are tap-
ping into machine translation as a potential solution. This research investigates the
use of machine translation and post-editing online, by embedding these technologies
into the community environment. Machine translation continues to face challenges in
producing high-quality output, i.e. transferring the meaning correctly using adequate
language. This holds true especially for the context of translating user-generated con-

tent for language pairs that are not closely related to each other, such as MT from
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English into German. Besides “noisy” input, i.e. source texts riddled with spelling
and grammar mistakes, the syntactical differences between the two languages hamper
the production of a correct translation. This can lead to output that is distorted,
sometimes rendering the original meaning unrecognisable. The chosen intervention for
addressing those difficulties is post-editing, i.e. fixing errors in the machine translated
output. Currently, post-editing is typically done by translators or translation students
(see Chapter 2, section 2.4). This thesis aims at exploring whether a wider pool of
post-editors, in particular any member of the Norton Community, can successfully op-
erate as lay post-editor.® So far, the ability of community members to successfully
post-edit remains largely unresearched. This constitutes the central novel element in
the research presented here and is motivated by the constant growth of communit-
ies and communication online. The term ‘lay post-editor’ was identified as the most
appropriate and inoffensive descriptor and was derived from terminology presented in
recent research in the field (cf. ‘lay user’ (Aranberri et al. 2014) and ‘lay community’
(Laurenzi et al. 2013). While lay post-editors may not possess multilingual or trans-
lation skills, they do possess knowledge relevant to the domain that may be helpful or
even crucial in facilitating successful post-editing. To date, there has been little dis-
cussion of formal competence models for post-editing. Any such discussion is usually
focussed on post-editing competence relative to formal translation competence: to the
best of our knowledge no consideration has been given to a post-editing competence
model for lay post-editors. Another novel aspect of this research, therefore, is the
consideration of the relevance of an existing translation competence (TC) model for

lay post-editors.

5 A lay post-editor includes anybody who is not a professional translator or translation student. A
professional translator is anybody who has completed translation training and is working as a translator
professionally on a daily basis. Due to the anonymity of the participants, we cannot eliminate the
possibility that the set of lay post-editors in the online community included professional translators.
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This thesis was motivated by a need for a feasible and effective solution for translating
and post-editing UGC as well as the need for a theoretical approach to investigate lay
post-editor competences. An investigation of competence necessitates the consideration
of quality. We identified a need for assessing quality in a manner that is appropriate

to its context, i.e. in an online community context.

1.4 Research Questions

In light of the motivation for this thesis, the following four research questions were

formulated:

RQ1) How does post-edited output produced by community post-editors compare to raw
machine translated output?

RQ2) What are segment characteristics and post-editing patterns that render post-
editing successful /unsuccessful?

RQ3) Do elements of the post-editor profile serve as predictors for the quality of the
post-edited output?

RQ4) Is Gopferich’s Translation Competence model applicable to community post-

editing?

While the first two questions are concerned with the quality of the post-edited output,
the third question focusses on the post-editor profile, which forms the basis for testing
an existing Translation Competence model in the final question. These are discussed

in more detail in Chapter 4, section 4.4.1.
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1.5 Thesis Overview

This thesis is organised as follows. Chapters 2 and 3 constitute the literature review,
which is sub-divided thematically: Part I introduces the concept of post-editing - what
it is, where it came from and where it is going — and discusses translation compet-
ence models and how they might relate to post-editing in a community context. Part
II presents the concept of MT and PE quality evaluation, their development and ap-
proaches commonly taken. It further investigates the topic of online communities, their

development in general and their use as a platform for MT and PE.

Subsequently, Chapter 4 outlines and justifies the mixed-method research design chosen
for this thesis and discusses the methods to operationalise each of the research ques-
tions, based on observations made during a pilot study. This includes the prepara-
tion for the experiment, such as post-editor recruitment, content selection and pre-
processing; the experiment design, with emphasis on the editing environment and the
data collection method, and the evaluation of the content, with particular focus on
different views and aspects of quality based on previous experience within the fields of
translation and online communities. It outlines a three-fold evaluation step involving
an error annotation, a domain specialist evaluation and a community evaluation with

the end-users of the translations.

Chapters 5, 6 and 7 present the results from the data collected. The presentation of
the results is also split thematically; Chapter 5 addresses RQ1, the quality evaluation
of the post-edited data from a quantitative perspective, while Chapter 6 addresses the
PE quality from a qualitative perspective, focussing on RQ2. Chapter 7 synthesises

the data collected on the post-editor profile to provide answers for RQ3 and to explore
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the relation between PE quality and the post-editor profile. Simultaneously, the data
collected on the post-editor profile is used to test some aspects of Gopferich’s TC

model, which constitutes RQ4.

Chapter 7 reflects on the initial research aims and how these have been met with the
experimental design and results presented: it outlines the contributions to the field,
the strengths and shortcomings of the methodological design and potential directions

for future research.



Chapter 2

Literature Review - Part 1

2.1 Introduction

This and the following chapter constitute the literature review for this thesis. Chapter
2 focusses on the discussion of a theoretical framework for post-editing and relevant
research in post-editing. Chapter 3 discusses the evaluation of machine translated and
more importantly post-edited content followed by presenting online communities as a

platform for research in post-editing.

Firstly, this chapter establishes a theoretical framework for post-editing research,
prompted by a lack of coverage of a theoretical framework for research in PE and
by a need to understand what skills successful post-editors should possess. For this
purpose, translation competence models that have been developed for traditional ap-

proaches to translation (PACTE 2005, Gopferich 2013) are investigated and discussed
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with their relevance to lay translators performing post-editing in a collaborative man-
ner online. Based on this, a strategy is outlined for taking a step towards the de-
velopment of a lay post-editing competence model. Secondly, this chapter explores
the need for post-editing and the different types of post-editing. It introduces early
studies but emphasises more recent ones, focussing on cognition, quality, effort and
PE tools. Subsequently, this chapter investigates post-editing from a crowd-sourcing
perspective, prompted by online communities becoming more popular as conduits for
translation. Looking at previous research, it distinguishes between crowd post-editing

and community post-editing, the latter of which is the central subject of study here.

Finally, it discusses the relevance of previous research to this context and outlines how

this thesis seeks to extend the body of existing knowledge.

2.2 Theoretical Framework

2.2.1 Translation Competence (TC)

This thesis focusses on the machine translation and post-editing of content of a tech-
nical domain mixed with colloquial and general language in the medium of user-
generated content. The main purpose of this content that resides in the Norton
Communities is to explain the steps that are needed to solve a particular problem
accurately. For this purpose, the meaning conveyed of these texts takes the highest
priority. For this thesis then, translation involves transferring the meaning from a
source text (ST) of one language to a target text (TT) in another language. As is
the case for human translation, the post-editor seeks to transfer the same meaning

from one text to the other. Post-editing, however, involves “checking, proof-reading

10



Chapter 2. Literature Review I

and revising translations carried out by any kind of translation automaton” Gouadec
(2007). One could thus argue that translation competence is a determining factor for
successful post-editing. Currently, neither a post-editing competence model in general,
nor a post-editing (or translation competence) model for lay translators, exists. Skills
that should be taught in relation to post-editing were based on translation skills, as
proposed by O’Brien (2002), though there is limited evidence that PE is currently being
taught in university translator training programmes. Due to the lack of a post-editing
competence model, a translation competence model forms the starting point for a the-
oretical basis here. From a translation perspective, it has been deemed inconceivable
that lay translators should be, or are, able to perform translation or post-editing tasks
successfully (e.g. Pierce et al. 1966, p. 97). This sentiment is also reflected in the
existing TC models, which were developed for the training of professional translators

and their acquisition of translation competence only.

The development of a theoretical model for Translation Competence was reported in
the 1970s/1980s by translation scholars such as Harris (1973, 1976) and Gideon Toury
(1980, 1995, 2012). Both scholars focus on an initial natural state of translation,
without formal translation training, i.e. that of “natural translation” (Harris 1976)
and a “native translator” (Toury 1980). Toury argues that bilingualism is neither
completely separable from translator competence, nor is it the only prerequisite for
translation competence. Toury (2012) calls into question whether translation can be
seen as humanly innate of bilinguals, as proposed by Harris and Sherwood (1978).
These two arguments are of importance to this thesis, as it remains to be seen whether

they prove to be true in a post-editing context with lay translators.

11
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2.2.1.1 TC according to PACTE

Since then, more comprehensive theoretical models for translation competence and
translation competence acquisition have been developed. The PACTE Group has been
carrying out research in the field of translation competence for some years now, focus-
sing both on the translation process on a cognitive level and the translation product on
a textual level. After proposing and testing their TC model in the early years (PACTE
2002, PACTE 2005), they report results from an extensive study with 35 translators
(trained and working in translation) and 24 lay translators (foreign-language teach-
ers) in PACTE (2011). They argue that translation competence is comprised of the
following five sub-competences: 1) Bilingual sub-competence, 2) Extra-linguistic sub-
competence, 3) Knowledge about translation, 4) Instrumental sub-competence which
involves “procedural knowledge related to the use of documentation resources and in-
formation and communication technologies applied to translation” (2011, p. 319) and
5) Strategic sub-competence, comprised of “procedural knowledge to guarantee the
efficiency of the translation process and solve problems encountered [...] [and] serves
to control the translation process” (2011, p. 319). PACTE regards the aspect of 6)
Psycho-physiological components as integral but not specific to translation, which is

why it is not included as a sub-competence.

The PACTE Group believes that all bilinguals possess the first two sub-competences,
which constitutes the reason for their focussing specifically on the remaining sub-
competences. In particular, they investigate translation problems, which they define
as “when “automised” solutions, i.e. spontaneous and immediate solutions, are not
found for source-text segments in translation and different strategies are then put

into effect to solve them” (PACTE 2009, p. 328), and the ability to solve the same.
12
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They seek to answer questions focussing on investigating TC of translators vs. lay

translators:

e Is the ability to identify and solve translation problems really a char-
acteristic of translation competence?

e Do translators and non-translators! behave in the same way?
e Do they perceive the same degree of difficulty in translating a text?
e Do they identify the same kinds of problem?

e Do they describe the problems in the same terms? (PACTE 2009,
p. 329).

The PACTE Group attempts to establish whether there is a difference between TC
for professional translators and lay translators. They employ self-reporting in surveys
to measure translation problems and to investigate the translation process. They find
that both groups have a different perception of the level of difficulty of translation
depending on the language pair. They do not report statistical significance but use the

term ¢

‘relevant” difference. They find that all participants struggled to verbalise the
difficulties they encountered during translation and state that there is no notable dif-
ference between translators and lay translators in their characterisation of translation
problems. They also report a lack of correlation between the perceived acceptability
of a translation by the participant and acceptability as measured by a professional
evaluator. Besides the possibility that the concepts are not correlated, this may sug-

gest that self-reporting is not an appropriate method of rating the difficulty and the

acceptability of a translation.

Returning to the TC model, from the homogeneous data gathered on describing trans-
lation problems encountered by both translators and lay translators one may conclude
that the ability to identify and describe translation problems is independent of trans-

lator training. Based on this, lay translators may be able to perform translation

'PACTE define translators as expert translators and non-translators as theoretically everybody else
but in their experiment they are foreign-language teachers.

13
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tasks or post-editing tasks, provided that they can compensate for a lack in transla-
tion knowledge or language skills through, for example, extra-linguistic skills (domain
competence) and/or strategic competence. Going forward, it would be beneficial to
establish, whether translation training explicitly included the discussion of translation

problems and if so to what extent.

2.2.1.2 TC according to Gopferich

Gopferich (2013) gathers comprehensive data on the translation process and thus the
development of translation competence by conducting a longitudinal study (TransComp),
investigating the development of translation competence in 12 translation students over
the course of three years. Prior to TransComp, she developed a TC model (Gopferich
2009a), reviewing other strategies of approaching translation competence (Gopferich
2013). Gopferich compares the ideal translation process developed by Honig (1991,
1995) to the minimalist approach suggested by Pym 2003, which share two main sub-
competences, associative competence and the competence to develop a macro-strategy
and to apply it consistently. She compares these to the TC model developed by the
PACTE Group (e.g. 2003). Gopferich takes this model as a basis, modifies and adds
to it to suit her purposes for the TransComp project. She argues that her approach
combines relevant aspects of the approaches presented above. She carries out changes,

which she regards essential in order to make the model more accessible and more apt.

In particular, she adopts four of the sub-competences identified by PACTE in her

model, and reduces the aspect of knowledge about translation sub-competence to

14
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translation routine activation competence to make it more tangible. She also ex-
tracts psycho-motor competence from PACTE’s psycho-physiological component and

integrates it as a competence into the model.

The Gopferich model thus consists of the components displayed in Figure 2.1. On the
basis of Gopferich’s argumentation (cf. Gopferich 2009a, pp. 13-21) her model was
identified as the most suitable as a starting point for an exploration into identifying
a (lay) post-editing competence model. While this dissertation focusses on the cent-
ral competence contained in the circle, she includes additional factors outside these

competences, such as translation brief and translation norms.

15
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External sources of
information and
tools available
working conditions
(e.g. time pressure)

Communicative
competence in at least
2 languages

Domain
competence

Strategic

Tools and competence Psycho-
research - motor
Motivation
competence competence

Translation routine
activation
competence

Translator’s self concept/
Translation professional ethos
HOTHS topics covered and Psycho-physical
Translation methods employed disposition
assignment in theoretical & practical
translation training

FIGURE 2.1: Translation Competence model (Gopferich 2008, p. 155, reprinted with
the permission of the author)

Gopferich defines the six principal competences as follows:

1. Communicative competence in at least two languages

It comprises lexical, grammatical and pragmatic knowledge in both lan-
guages. Pragmatic knowledge also includes knowledge about genre and
situation specific conventions in the respective cultures [...]

2. Domain competence

This [...] comprises [...] general and domain-specific knowledge. |...]

3. Tools and research competence

This [...] comprises the ability to use translation-specific conventional and
electronic tools, from reference works such as dictionaries and encyclopae-
dias (either printed or electronic), term banks and other databases, parallel
texts, the use of search engines and corpora to the use of word processors,
terminology and translation management systems as well as machine trans-
lation systems.

4. Translation routine activation competence

This competence comprises the knowledge and the abilities to recall and ap-
ply certain - mostly language-pair-specific - (standard) transfer operations
(or shifts) which frequently lead to acceptable target-language equivalents.

16
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5. Psychomotor competence

These are the psychomotor abilities required for reading and writing (with
electronic tools). The more developed these competences are, the less cog-
nitive capacity is required, leaving more capacity for other cognitive tasks.
[...] 6.Strategic competence

This [...] controls the employment of the sub-competences mentioned above.
As a meta-cognitive competence it sets priorities and defines hierarchies
between the individual sub-competences |...].

(Gopferich 2009b, with competences in italics that directly correspond to
sub-competences in the PACTE model)

Gopferich investigates the development of translation competence “in its continuity”,
based on Dynamic Systems Theory (DST; Thelen and Smith 1994, van Gelder 1998).
She describes TC as a dynamic system, in which sub-competences interact in a phased
manner over time. The subjects of her study are translation students. Hence, it
is the experimental set-up and the underlying theoretical model that are of interest
here, rather than the results. Gopferich states that the TransComp study concentrates
on 1) strategic competence (the most important competence), 2) translation routine
activation competence and 3) tools and research competence, as these are considered
not to be inherent in bilinguals. She uses think-aloud protocols (TAP), as first deployed
extensively in translation studies by Krings (2001), in order to collect data in an
unstructured manner, enabling the collection of data that may not have been captured
by her theoretical model. Gopferich finds that the development of the TC in the
participants is non-linear and seems to stagnate at times. She hypothesises that some
sub-competences need to reach a certain threshold before others can be improved, a
concept that is inherent to the DST. Further, she suggests that there are factors, such

as cognitive shifts, that are not covered by her theoretical model and data collection.

17
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2.2.1.3 TC and Post-Editing (PE)

Gopferich’s study shows that despite elaborate data collection methods, a controlled
environment and variables in a longitudinal study, there are aspects that cannot be
captured with her methodology and her theoretical model. She suspects the variables
that constitute the missing links to explaining the development of translation compet-

ence to be rooted in other disciplines, such as developmental psychology.

Undoubtedly, post-editing skills traditionally differed from translation skills (see for
example O’Brien 2002), as, for example, a translator produces the target text referring
to the source text, while the post-editor edits an existing translation with or without
access to the source text. However, translation and post-editing processes do share
certain aspects, e.g. the correct transfer of meaning of concepts and relations. While
the step of an initial draft translation by the translator is mostly skipped in post-editing
(unless the MT output is discarded), translation problems faced by translators and
post-editors may be similar (PACTE 2009). The question of whether translators and
lay translators identify and deal with translation problems similarly was investigated
by the PACTE group, who suggest that these processes are indeed similar (cf. section
2.2.1.1). While it has rightly been argued that traditional translation differs cognitively
from post-editing (e.g. O’Brien 2002), with the advent of CAT tools and MT, the
translation process has started to experience a cognitive shift, too. Especially with the
prevalence of TMs and fuzzy matches, which also require editing, the cognitive gap
between post-editing and translation has started to narrow. The TC model described
above accommodates this shift only rudimentarily in the definition of the tools and
research competence, which could be expanded easily. If it were to be applied to post-

editing competence, deficiencies in language skills and knowledge of translation would
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theoretically be compensated for by the machine translated output and post-editor

domain knowledge.

For the purpose of this thesis, Gopferich’s model is employed, which is largely based
on, but constitutes a refined version of, the model by the PACTE Group. This thesis
sets out to test the flexibility and applicability of this translation model to a post-
editing scenario by lay translators in an online community setting. A potential basic
model for post-editing competence would be useful in order to establish the required
sub-competences for successful post-editors in general and for lay post-editing in the
context of this thesis. With the resources available, the following competences of the
Gopferich model will be investigated here: #1 communicative competence in at least
two languages, #2 domain competence and #5 psycho-motor competence. Domain
competence has been disregarded thus far in Gopferich’s study but has been related to
successful (monolingual) post-editing (Schwartz 2014), for example. We hypothesise
that it will be of great importance in the context of community post-editing. Do-
main competence has been found to be a beneficial factor in monolingual PE recently

(Aranberri et al. 2014, Schwartz 2014), as discussed in section 2.4.2.

The translation routine activation competence and strategic competence require re-
search methods suited to their cognitive nature, e.g. TAP, which is beyond the scope
of this thesis. Furthermore, research competence cannot be investigated, as only ac-
tions within the ACCEPT editor are recorded. The use of external tools was not en-
couraged as most participants did not have translation experience. Nevertheless, this
thesis takes a step towards developing and testing a post-editing competence model

and understanding why lay post-editing is successful /unsuccessful.
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2.3 Improving MT

A need for a theoretical model of post-editing competence lies in the quality of cur-
rent machine translation engines, which often makes post-editing a necessity. Despite
advances in machine translation quality over the years, machine translated output has
often been found not to be of publishable quality generally or of good enough quality
for communication in online community environments specifically (Climent et al. 2003,
Yamashita and Ishida 2006). More recently, there have been indicators that machine
translated texts may be understood in online communities, e.g. with online community
members rating 61% of MT texts as comprehensible on a binary scale (English to Ger-
man) (Mitchell and Roturier 2012). However, there is still room for improvement,
especially in MT for challenging language pairs, such as English into German MT,
which struggles with differences in syntax. Several approaches have been taken and
interventions have been made at different stages of the overall translation process in

order to achieve translations of superior quality.

Firstly, a step towards improving MT output directly by changing the source text
using pre-processing techniques, such as controlled language or pre-editing, has been
investigated. This has been performed both in a manual (e.g. Roturier 2006, Doherty
and O’Brien 2012, Bouillon et al. 2014) and/or automatic manner (e.g. Seretan, Bouil-
lon and Gerlach 2014), most often identifying language-specific constructions and text
characteristics that MT engines fail to translate accurately (e.g. Bernth and Gdaniec
2002, Monasterio 2009, Babych, Hartley and Sharoff 2009) and developing appropriate
solutions to these translation problems. In addition to this, the portability and effect-

iveness of pre-processing solutions have been investigated (e.g. O’Brien and Roturier
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2007).

The second and most obvious approach to improving machine translation output is to
tune and enhance the MT engine used. While every translation setting involves differ-
ent requirements, a widely used approach to building statistical machine translation
systems in MT research at this time is a Moses-based (Koehn et al. 2007) engine that
is optimised to the target domain. Examples of research strands include incremental
retraining (e.g. Hardt and Elming 2010) and online adaptation (e.g. Denkowski et al.
2014). Furthermore, domain tuning and data selection methods have been the fo-
cus of work by different research centres working with machine translation worldwide.
These are explored extensively in the nine workshops (2006-2014) on statistical ma-
chine translation that have been held in the field of computational linguistics, most

recently, NAACL-HLT 2012, NAACL-HLT 2013 and ACL-WMT 2014.

2.4 Post-editing

A third approach to improving machine translated output occurs after the translation
step and deals with correcting the machine translated output, i.e. post-editing. It
is important to distinguish between two principal types of post-editing, automated
post-editing (e.g. Knight and Chander 1994) and human post-editing. The chosen
intervention here, which is facilitated by the ACCEPT portal (Roturier, Mitchell and
Silva 2013) is community post-editing, a type of human PE. It constitutes a novel
approach, as lay translators serve as post-editors, rather than professional translators.
The ACCEPT project strives to provide a dynamic post-editing platform to facilitate
quick turn-around times for translations, in order to optimise the user experience of

community members. According to the commonly-used definition, post-editing can
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be described as “checking, proof-reading and revising translations carried out by any
kind of translation automaton” (Gouadec 2007, p. 25), which will be used for this
thesis. Two types of PE are distinguished: rapid PE and full PE. Rapid PE (also
minimal PE, gist PE or light PE) produces an output that is not necessarily of very
high “publication” quality. It involves the correction of critical errors only; the focus
is on speed. In contrast, full PE or conventional PE, involves the correction of minor
and major errors with the aim of creating a higher quality product (e.g. Allen 2003,
pp. 304-306), and usually one that is equal to the quality expected from human trans-
lators. In order to understand the requirements for PE interfaces and characteristics
of PE in general, post-editing has to be clearly distinguished from the processes of
translation. Evidence of practical differences between translation and post-editing is
presented by Krings (2001) who demonstrates that post-editing differs from translation
from a cognitive point of view. According to O’Brien (2002), the cognitive differences
are based on the fact that conventional translation (without using CAT tools) draws
on one source text only, while post-editing draws on two ST's, the original and the raw
MT output. As previously mentioned, there has been a shift triggered by the advent of
TM and MT matches, which has assimilated the translation and post-editing processes
in recent years. As pointed out, this has not yet been integrated into TC models. This
shift should definitely influence and inform the forming of a revised translation and
a new post-editing competence model. For the purpose of this thesis, however, this
shift represented by TM and MT matches, remains embedded in Gopferich’s tools and
research competence. Going forward, it would be desirable to investigate the tools and

research competence in particular, comparing translators and post-editors.
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2.4.1 Bilingual PE

Comprehensive overviews on post-editing have been previously assembled (see O’Brien
2006a, de Almeida 2013); hence, a concise overview of themes and the latest research
will be presented in the following, focussing on cognition, quality, productivity and PE

tools.

2.4.1.1 PE and Cognition

Cognitive aspects, especially cognitive effort, have been studied since the early years
of post-editing. According to Krings (2001), post-editing effort consists of a tem-
poral, a technical and a cognitive component. While the first involves recording the
time spent post-editing, the second involves recording the post-editors’ keystrokes and
mouse clicks and the third typically involves eye-tracking and/or TAP. Cognitive effort
has gained particular attention for identifying whether PE can be a useful alternative
or addition to conventional translation (see e.g. Guerberof 2012, Lacruz, Shreve and

Angelone 2012, O’Brien 2011, Plitt and Masselot 2010).

O’Brien, for example, investigates the impact of NTIs (negative translatability in-
dicators) on PE effort - temporal, technical and cognitive. In her experiment, nine
participants post-edit two texts that have been machine translated from English into
German, one that involves NTIs and one for which all NTIs have been removed. She
confirms that NTIs increase the cognitive effort, as measured by CNA (Choice Network
Analysis, i.e. different choices translators make while post-editing). O’Brien further
investigates the relationship between pauses and cognitive effort (2006b). She reports

that there are no significant differences between sentences that seem to be of better
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machine translatability and those that seem to be less ideal. She concludes that pauses
are very much subject to individual translator profiles - which is an observation that

is made repeatedly in translation and post-editing research.

Tatsumi (2009 and 2010) provides an early attempt at predicting post-editing effort in
terms of time with the help of AEMs (Automatic Evaluation Metrics) and sentence-
complexity features. She finds, for example, that an ST complexity score based on the

Systran? MT system correlates well with post-editing time.

Furthermore, Lacruz, Denkowski and Lavie (2014) investigate pauses as an indicator
of PE effort in order to identify a measure for predicting cognitive demand by MT
output, rather than cognitive effort during post-editing by dealing with edited-error to
word metrics. They identify the transfer-error to word ratio as a better predictor than

the mechanical-error to word ratio.

Koponen (2012) compares perceived post-editing effort to post-editing operations. She
aims at teasing out methods of adequately measuring PE effort, by focussing on post-
editing times on a sub-sentence level by five translators in the CASMACAT Work-
bench.? Furthermore, she seeks to identify patterns in the source text that heighten
cognitive effort, measuring duration, pauses, insertions and deletions for each sub-
sentence Production Unit (PU), “a sequence of successive (insertion and deletion)

keystrokes that produce a coherent passage of text” (Koponen 2012, p. 176).

Koponen finds that analysing patterns at sub-sentence level is very effective for com-
menting on PE effort and locating errors that are costly to fix. She shows, for example,

that the existence of verbs in PUs was an indicator for higher cognitive effort in her

*http://www.systransoft.com/translation-support/v6-desktop-products/
Shttp://wuw.casmacat .eu/
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experiment. Furthermore, she finds that sentence length is generally correlated to post-
editing time. She acknowledges that her results are not clear-cut or generalisable. Her
experiment shows that results may at times be contradictory and depend on translator
individuality. It can be concluded that research in PE needs to be tailored to the en-
vironment in which it is produced and is rarely generalisable but may be transferable

to similar experimental set-ups.

In order to address shortcomings, such as translator individuality, Vieira (2014) looks
at both ST and MT output features and the post-editor profile (Working Memory
Capacity (WMC) and SL proficiency). In this eye-tracking study, a pool of 13 trans-
lation students and professional translators post-edit two newspaper articles using the
post-editing tool PET (Aziz, de Sousa and Specia 2012). On the way to identifying
predictors for cognitive effort in PE, he finds that one MT automatic evaluation met-
ric (AEM), Meteor, correlates with certain measures of cognitive effort. Furthermore,
Vieira (2014) finds that a low SL proficiency results in a higher perceived post-editing
effort in the participants. He also reports a connection between participants with low
SL proficiency, who refer to the ST less frequently, and lower perceived cognitive effort.
Vieira (2014) identifies a tendency that a higher WMC relates to increased productiv-
ity - pointing out, however, that there is a lot of variety amongst participants, which

needs to be confirmed by further research.

The body of research presented on cognition in post-editing demonstrates that there is
no standard way of measuring and analysing cognitive effort reliably, yielding consistent
results. Nevertheless, it does demonstrate effective ways of predicting cognitive effort

for post-editing.
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2.4.1.2 PE and Quality

The concept of quality is complex and should be defined according to the context
of the translation, as will be discussed in more detail in Chapter 3 section 3.2.2.5.
In Translation Studies, quality is measured, for example, with the help of quality
evaluation error typologies (de Almeida 2013), usability tests with potential end-users
(e.g. Doherty and O’Brien 2013) and comprehension tests (as seen for translated
quality in Sinaiko and Brislin 1973). Translators and their post-editing performance,
e.g. the time they spent post-editing and the quality of the post-edited content (e.g.
O’Brien 2006a, Guerberof 2009, Tatsumi 2010, de Almeida and O’Brien 2010) continue

to be a key topic in post-editing studies.

Furthermore, studies compare quality of post-edited content to conventionally trans-
lated content and content translated with the assistance of CAT tools. Fiederer and
O’Brien (2009) investigate how the quality of HT compares to post-edited MT content.
They find that the post-edited content was assessed to be clearer and more accurate
than the human translations, while the latter were evaluated to be of better style.
Guerberof (2009) reports that segments provided by the machine translation engine
employed and subsequently post-edited yield a higher quality PE output, as classified
by the LISA QA model (Ray 2009), than those with TM fuzzy matches as a basis for
translation. Garcia compares the quality and productivity of post-editing M'T content
to conventional translation (2010, 2011). He finds that there are only marginal dif-
ferences in terms of productivity between the two, while the quality is clearly better
for the post-edited output. In his later study, these results hold true regardless of
the language direction (English-Chinese), text difficulty, or the translator’s absolute

performance (Garcia 2011).
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O’Curran (2014) also compares post-editing quality of MT to post-edited content and
reports that the errors annotated using a QA model based on the LISA QA model
and SAE J2450 (SAE-International 2014) are similar across both translation types.
Additionally, she reports that the human translations contain more errors in general

and more stylistic errors.

In order to accommodate the need to consider a translation and its quality within
its context, de Almeida (2013) focusses on translator individuality, by exploring the
relationship between translator experience and post-editing success. She takes a step
to uncovering similarities and differences in post-editing behaviour with twenty pro-
fessional translators post-editing 74 segments in either French or Brazilian Portuguese
from the I'T domain. She finds that there are no correlations between translation exper-
ience and quality or post-editing experience and quality. She identifies other aspects,
however, such as self-reported opinions on MT, that appear to be predictors for the
post-editing quality produced by the translators, without reporting statistical signific-
ance in this matter. This demonstrates, again, that post-editing success is subject to
the translator /post-editor profile and psychological aspects that need to be measured,

in order to yield a complete picture of quality generation.

Returning to translator variance and the importance of psychological aspects in post-
editing, Teixeira (2014) explores perceived translation quality with measured transla-
tion quality of ten translators (English to Spanish) without translation suggestions,
with translation suggestions (TM and MT) and with metadata (e.g. source of the
segment, fuzzy match level, and MT and TM suggestions). Using a mixed-method ap-
proach, he measures the translation time, edits and errors and conducts semi-structured

interviews. He finds that the translators prefer an editing environment with integrated

27



Chapter 2. Literature Review I

suggestions and metadata to conventional human translation - a preference that he

reports to be without correlation to quality.

These studies prove that post-editing may produce higher quality output, often assessed
by error annotation, than human translation (Garcia 2010, 2011) and/or translation
assisted with TM fuzzy matches (Fiederer and O’Brien 2009). They also demonstrate
that quality may vary according to some aspects of the translator profile, e.g. atti-
tudes and skills, but not others, e.g. post-editing experience, and expose the difficulty
of accurately identifying translator or lay translator skills to perform post-editing suc-

cessfully.

2.4.1.3 PE and Productivity

Post-editing quality and productivity are often investigated in combination, as demon-
strated. Additionally, Plitt and Masselot (2010) compare productivity of human trans-
lation to that of post-editing of machine translated output in an industrial setting and
report a significant increase in productivity. Similarly, Zhechev (2012) reports pro-
ductivity gains varying depending on the language pair. While productivity gains
are not always reported as being significant, the majority of studies suggest that MT

output is helpful for increasing the translation throughput.

Most recently, Guerberof (2014) investigates translator productivity in editing both
MT and TM matches. She finds that there is no significant difference in productivity
and quality between editing MT or TM matches but that the productivity and quality
were higher with the assistance of matches than for HT. It needs to be noted that

the MT engine in her study produced raw MT output of good quality, which is not
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surprising given the domain (IT) and language pair (English-Spanish) but which may

not be realistic when dealing with the translation of UGC from English into German.

Aranberri et al. (2014) acknowledge that PE has mostly been researched with pro-
fessional translators/translation students in mind, and seek to explore post-editing as
an option for lay translators. They investigate post-editing productivity of six pro-
fessional translators and that of six lay translators (university staff). Aranberri et
al. find that there is a productivity gain, measured in time, across both groups, de-
pending on the text edited. They report that the two groups of translators perceive
MT output differently, with lay translators perceiving MT as more helpful than pro-
fessional translators and that lay translators seem to benefit more from the machine
translated output. They draw further connections between aspects of the post-editor
profile, such as domain knowledge, where lay translators had an advantage over the
professional translators, and the context, e.g. ST complexity and the quality of the
MT output, which they find to be inter-connected and to affect the productivity gain
without reporting statistical significance. This shows that productivity, similarly to

quality, depends also on the translator profile.

In their study, Gaspari et al. (2014) point out the difficulties that arise with translator
variance. They explore perceived versus actual post-editing effort and productivity
gains. For this purpose, twenty translators working in the media sector post-edited
texts taken from two bilingual wiki sites that had been translated with CoSyne (SMT
engine; Martzoukos and Monz 2010). They find that perceived effort with MT seems to
be at odds with the productivity measured for two out of the four translation directions.
The discrepancy between perceived effort and real effort in regards to post-editing has

prevailed in PE experiments, which may be due to professional translators’ aversion to
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machine translation and post-editing tools, as explored by de Almeida (2013).

These studies show that post-editing productivity may be higher, the same or lower
than translation productivity and that it does not necessarily correlate with translator/
post-editor sentiment. This gives some indication that post-editing productivity is
highly dependent on the individual post-editor and that it may be influenced by factors
that have not been taken into account in the experiments described above that are hard

to measure because they are intangible.

2.4.1.4 PE tools

There have been efforts from a technical perspective to optimise the post-editing pro-
cess and to minimise translator frustration. Intuitive and supporting (web-based)
platforms for post-editing and post-editing research have been developed (e.g. iO-
megal - Welocalize and CNGL 2014, the ACCEPT Portal - Roturier, Mitchell and
Silva 2013, CasMaCat - CasMaCat Consortium 2013, MateCat - MateCat Consortium
2013, TransCenter - Denkowski and Lavie 2012, Caitra - Koehn 2009) as well as stand-
alone solutions (e.g. PET - Aziz, de Sousa and Specia 2012) (for a comparison of
available tools see Vieira and Specia (2011)). This has also been expanded to interact-
ive (e.g. Sanchis-Trilles et al. 2014) and intelligent post-editing features (e.g. O’Brien
et al. 2014, Moorkens and O’Brien 2013) and mobile PE interfaces (Moorkens, O’Brien

and Vreeke 2014).

Most recently, Sanchis-Trilles et al. (2014) test new functionalities, such as Interactive
Translation Prediction (ITP), a dynamic text prediction functionality, and interactive
translation prediction with advanced features (AITP) against conventional post-editing

in terms of productivity using the Casmacat Workbench. In their analysis, they focus
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on post-editing times, edit operations and gaze behaviour. While they find that using
ITP requires fewer keystrokes but slightly more time than conventional PE, they find

that the advanced features of AITP decreased productivity.

While some studies venture into investigating PE in the light of lay translators, none
of the studies refer to a theoretical model of post-editing or translation competence,
which is one challenge this thesis is seeking to address by taking a first step into
testing whether the TC model described in section 2.2.1.2 may be applicable to lay

post-editing.

With the availability of these platforms, post-editing has fought its way into the profes-
sional world of translation, for example through the option of displaying MT segments
in CAT tools. Although post-editing still has mixed impacts on translator morale, it
is undoubtedly here to stay. There have been more studies recently on investigating
PE behaviour and sentiment (e.g. ACCEPT 2013a, Koponen 2013, Moorkens and
O’Brien 2013, ACCEPT 2012) with a more positive perception of post-editing tools.
Post-editing may not be accepted by all or even the majority of the translation world,
but it has been observed that translators or translation students rarely reject machine
translation results if they are presented with them (see for example Pym 2012). There
have been tentative steps towards integrating post-editing into the translator training
curriculum (O’Brien 2002, Belam 2003 and Depraetere 2010) within the field of Trans-
lation Studies. Steps have further been taken to transform and educate the new (and
indeed the existing) generation of translators on post-editing and how to engage with it;
for this purpose, post-editing courses (e.g. TAUS 2014) are offered, for example. The
development of PE tools demonstrates the effort to optimise the post-editing process

and to support all users and in all forms of translation.
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As has been demonstrated, bilingual post-editing has been investigated from a number
of angles, with research in advanced stages in topics, such as predicting post-editing
effort. Monolingual post-editing, i.e. post-editing without reference to the source text,

is addressed in the following sections.

2.4.2 Monolingual PE

Bilingual post-editing may not always be feasible, for example, if there is a lack of bilin-
gual specialists or if the volume of content to be post-edited professionally in a bilingual
manner exceeds the budget allocated by the company. In such scenarios, monolingual
post-editing has been proposed as an alternative. Monolingual post-editing, the correc-
tion of machine translated text without reference to the source text, has been deemed
impossible, due to the high cognitive effort involved (Krings 2001, p. 555). Further, the
notion that a translation may be too inaccurate, if the MT system distorts the sense
and if the post-editor is subsequently unable to extract the intended meaning and
adapt the text accordingly (e.g. Koponen 2011), poses the question of whether mono-
lingual post-editing can ever be successful. Nevertheless, monolingual post-editing has
the potential of being more efficient and of opening PE activity to people who do not
speak the source language, which could be a crucial factor in increasing the number
of post-editors in an online community with a primary purpose other than that of

translation.

Research in the area of monolingual post-editing has gained little attention, produ-
cing only few studies to date. Hu, Bederson and Resnik (2010 and 2011) develop

MonoTrans, a system designed to facilitate monolingual translation by connecting a
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monolingual translator of the source language with one of the target language via ma-
chine translation. It enables its users to detect and identify translation errors, which
can then be resolved by adding additional information or by using back-translations.
The process of machine translation, correcting, annotating and backtranslation is re-
peated until both the TL and the SL speaker are satisfied with the sentence. Hu,
Bederson and Resnik (2010) conduct a small-scale project with six participants (lay
translators). They find MonoTrans successful in helping the TL speakers to understand
the sentences, even if the original M'T output was of a very low quality. Furthermore,
they report that in terms of adequacy, the number of high scoring sentences increases

compared to raw MT output.

Based on the need for a more practical solution, Hu et al. (2011) develop MonoTrans2,
which facilitates synchronous collaboration between two groups of monolingual trans-
lators. Connected via MT, multiple users can edit multiple sentences on both sides
at the same time, eliminating any waiting time and making the process more efficient
compared to the workflow in MonoTrans (Hu et al. 2011, p. 1). They rate two aspects,
fluency and adequacy, on a 5-point scale and find that there is a higher throughput
than with MonoTrans and that there is a significant increase in adequacy and fluency
in comparison to raw MT output. While the experimental design, e.g. imbalance
in translators per language pair, could have benefited from more rigour, the results
clearly indicate that MonoTrans facilitates monolingual translation successfully, when

compared to the raw MT output.

Koehn (2010) conducts a study comparing bilingual human translations and the out-

put of monolingual post-editors to the output of monolingual post-editors using an
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interactive machine translation tool. This tool provides translation options and sug-
gestions on how to complete a sentence based on a phrase-based MT system, based on
Moses (Koehn 2010). Without access to bilingual evaluators, the outputs were com-
pared to reference translations according to a binary metric for fluency and adequacy
combined. Koehn reports that one third of all sentences generated by post-editing and
interactive machine translation with ten monolingual translation students as parti-
cipants were rated as correct. Koehn states that the translation/post-editing perform-
ance varies across participants and texts. He concludes that general language skills
and the amount of effort invested in the tasks are determining factors for the quality
of the output. Drawbacks of this experiment lie in the small number of participants
and monolingual evaluation based on a binary metric, which may not be adequate
to catch slight differences in translation quality. It is noteworthy, however, that by
using Koehn’s approach, it is possible to create an acceptable translation without the

participation of a bilingual translator.

Lin et al. (2010) present the idea of a Language Grid, a system that allows for a
dynamic combination of 60 language resources in more than 50 different languages
from various sources, including the internet, universities and research labs. They set
out to determine whether integrating human tasks into the Language Grid, such as
revising machine translation output or checking revision results, has a positive effect on
the localisation process and cost. They find that translation quality can be successfully
improved and that cost can be reduced. Again, this is a small-scale study with one
translator and one monolingual reviser. Results are not of statistical significance, but
provide insight into general processes, such as the interaction between human activities

and translation services.
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Research in monolingual PE has been and continues to be sparse. Schwartz (2014)
conducts a study testing the hypothesis of whether domain knowledge increases the
quality for monolingual post-editing. He conducts a study with one monolingual post-
editor editing one scientific article. Schwartz finds that 87% of the segments were
edited successfully, as per an adequacy measure assigned by one human evaluator.
While the result is encouraging for monolingual post-editing, it has to be considered
that it was a study with one post-editor. Nevertheless, the experience with domain
knowledge as a decisive factor for monolingual PE quality is of interest to this thesis

involving community members editing content from a familiar domain.

In summary, these small scale studies demonstrate that monolingual post-editing holds
potential when additional aids, such as translation options are added and/or when
domain experts are involved. However, the studies draw on source texts that have
been written professionally. It remains to be established whether monolingual post-

editing is feasible and effective on a larger scale, in real-life use cases for UGC.

2.4.3 Crowdsourcing Translations

With the emergence of Web 2.0, new forms of translation, e.g. crowdsourcing trans-
lations in volunteer communities have become a popular alternative to more conven-
tional forms of translation. This trend coincides with the notion that users of the
internet are not only passive consumers but strive to be contributors. While there
are platforms which facilitate crowdsourcing of any kind of task involving financial
compensation, such as Amazon Mechanical Turk (Amazon.com 2014) or Crowdflower

(CrowdFlower 2014), the focus here is on volunteer crowdsourced translation. It is
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facilitated through platforms for crowdsourced translations (see Mesipuu 2012), fan-
subbing, volunteer translations both for non-profit and for-profit organisations (see e.g.
Mesipuu 2012, McDonough Dolmaya 2012, Desiléts and van der Meer 2011, O’Hagan
2011, Baer 2010, Perrino 2009). The underlying concept is that of crowdsourcing, a
term first coined by Howe, as an “act of a company or institution taking a function
once performed by employees and outsourcing it to an undefined (and generally large)
network of people in the form of an open call” (2006 [Online]). In the field of translation
studies, a multitude of terms have been used to describe these translation scenarios,
sometimes used interchangeably, including “collaborative translation”, “crowdsourced
translation”, “community translation” (see O’Hagan 2011 for an overview). Accord-
ing to O’Hagan they mostly involve volunteers who translate content collaboratively,
while being connected via a specific translation platform. Crowdsourced translation
is commonly used to describe these processes. This concept has been transferred sub-
sequently also to post-editing, i.e. crowd post-editing (see for example Tatsumi et al.

2012).

For the purpose of this thesis, we would argue that post-editing performed in the
German Norton Community is not crowdsourced post-editing but rather community
post-editing, for the following reasons. Crowdsourcing has been connected to com-
panies translating their websites/products, such as Facebook, Twitter or Skype by
building specific communities around the purpose of translation. The German Norton
Community had already been established prior to the start of this project. The prin-

cipal purpose of the community remains the discussion of the Norton products with
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the by-product of post-editing by (mostly) lay translators. Pym’s definition of “com-
munity translation”® emphasises the use of lay translators: community translation is
a “(t)erm used for the practice whereby non-professionals translate software or web-
sites that they actually use” (Pym 2011, p. 78). Community post-editing involves
the community members, rather than professionals, post-editing software or websites
and user-generated content that they actually use. Obviously, it cannot be ruled out
that professional translators partake in either community translation or community
post-editing. With the emergence of community PE, the pool of post-editors has been
expanded to lay translators. These may possess varying levels of language skills, dis-
tinguishing it from crowdsourcing translation/post-editing for which quality control
and user profiling is often performed (see Muntes and Paladini 2012, Yan et al. 2014,
Unbabel - Graga 2014). This differs from the approach taken here, where we anti-
cipate that community members will naturally address quality assurance, due to the

self-governing nature of the community.

Using lay translators to do voluntary translation work has largely been subject to
criticism from an ethical perspective. A common opinion is that voiced by Dodd,
for example, “Crowdsourcing — the exploitation of Internet-based social networks to
aggregate mass quantities of unpaid labor® — is just one more method corporations have
found to push their costs onto the public while retaining profits and property rights
for themselves” (2011). The topic of ethics in volunteer translation has been examined
from the context of both professional and lay translators. Drugan (2011), for example,

builds on McDonough Dolmaya’s work (2011) and analyses different professional and

41t is of importance to distinguish ‘community translation’, which refers to translation in an online
community from the concept of community translation that is also known as ‘public service translation’.
Thus, community translation throughout this thesis always refers to online community translation.

5As mentioned above, there are popular examples of paid crowdsourced translations, which is not
the primary focus here.
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non-professional codes of translation ethics in order to identify conflicts, contradictions
and flaws within and across the same and gives an overview of topics that need to be

addressed in the future with the continued rise of community translation.

From a practical perspective, crowdsourcing and crowdsourced translations have been
met with mixed emotions by professional translators. Meanwhile, the business world
is quick to assure that “companies are not implementing crowdsourcing to reduce
their costs” (Ray 2009) but that they use crowdsourcing to involve the community
and to provide translations for content that traditionally would not get translated.
Crowdsourcing, albeit becoming more prevalent in the translation world, remains under

scrutiny, which will undoubtedly continue to be the case.

The concept of ethics needs to be discussed briefly in the context of this thesis. The
translations produced here are sourced from within the community for that same com-
munity. These post-editors have the advantage of being part of the community already;
they are familiar with the field and the practices of the community. The topic of this
thesis constitutes an attempt at bridging the gap between the language-specific com-
munity silos of the Norton Communities, thereby providing a richer user experience
with a more extensive knowledge base, greater exposure of content and faster response
rates to technological problems. In line with the arguments presented in Ray (2009),
content that traditionally would not be translated is translated and can be seen by
a broader audience with the potential of including additional languages and can help

users who would not have access to solutions in their own language otherwise.
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2.4.4 Towards Community PE

Crowd post-editing or “CPE”, according to Tatsumi et al. (2012), encompasses the
process of obtaining post-editing results through crowdsourcing. They indicate that
the emphasis in research has been on facilitating crowd PE and developing frameworks
for quality control, rather than examining the post-editing output itself. Crowd post-
editing then, similar to crowd translation, happens in communities that have been
specifically built for the purpose of post-editing and do not always involve volunteers
but post-editors compensated for their work. Muntes and Paladini (2012) support CPE
in an industrial context stating that it increases speed, resources and flexibility and re-
duces middle-man cost. They also describe quality assurance as the biggest challenge,
which they address with a system of quality ranking and several steps of verification.
Workers can be selected and closely monitored. Tatsumi et al. (2012, p. 2) also point
out that CPE is more efficient in terms of cost and speed compared to HT; that it
yields better results due to the members’ domain knowledge; that it facilitates com-
munity development, but also mention quality assurance as a major challenge. They
conduct a study in which they translate the university website of Toyohashi University
of Technology into nine different languages using the Microsoft Translator’s Widget
and 21 students, native speakers of the target languages, to post-edit the output. The
participants were paid for their efforts and did not have professional translation exper-
ience or linguistic expertise. They were not only able to edit the MT output but also
the edited content of other students, i.e. they used a collaborative approach. Their
evaluation involved picking the best translation candidate for a segment. Tatsumi et al.
find that up to 10% (depending on the language pair) of the raw MT segments and up

to 68% of the candidates that were edited last in the collaborative manner described
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were picked as the best translation. They report that for up to 25% of the results,
however, the evaluators were not satisfied with any translation candidates. This shows
that crowd post-editing in a collaborative environment was successful for a majority of
the post-edited content. In terms of design, this study differs from the present exper-
iment described above in that the community specifically comprised students for the
purpose of post-editing, while the Norton Community already exists with the purpose
of discussing the Norton products. In addition, the post-editors used by Tatsumi were

reimbursed for their effort, while the post-editors in this study are volunteers.

The research in crowdsourcing translation and its commentary demonstrates that it
has been a controversial topic for ethical reasons and quality-related reasons, while it

also demonstrates the power and ability of the crowd.

2.5 Concluding Remarks

Part I of this Literature Review introduced two central components for this research.
Firstly, it discussed (the need for) a theoretical model for post-editing competence.
Secondly, it introduced post-editing as a developing area of research, consisting of bi-
lingual and monolingual PE, which has experienced a shift not only in the complexity
of the topics studied but also in the platforms employed and the people who are tar-
geted as post-editors, from professional translators to crowds online to lay translators.
The current thesis seeks to take a first step in establishing a post-editing competence
model by testing the applicability of sub-competences of Gépferich’s TC model in re-
gards to community post-editing by lay translators. It further aims at providing more
insight into community post-editing by lay translators, a field that is only just gaining

traction.
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Literature Review - Part 11

3.1 Introduction

Part II of this Literature Review, Chapter 3 focusses on the quality of machine trans-
lated and post-edited content and its evaluation. The context for this experiment is
an Online Community (OC), which is why the second half of this chapter is dedicated
to investigating OCs in the light of their development, characteristics and previous
research outside and within the field of translation studies. Evaluation of MT and PE
content is discussed, initially considering the challenges that occur when evaluating the
quality of machine translation and the approaches that have been developed to over-
come these challenges. While both automatic and human evaluation are discussed, the
focus is on the latter. The development of and current best practices in human evalu-
ation are presented subsequently. This chapter then investigates Online Communities,
outlining their history and development in general and as platforms for MT and PE in

particular.
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3.2 MT Quality Evaluation (QE)

The quality evaluation of machine translated content has been subject to extensive
debate and development since the advent of machine translation systems, driven by
the necessity to assess and improve MT engines. Three major strands of MT evaluation
are automatic evaluation, human evaluation and usability evaluation. The development
of each type of evaluation and current trends in research are explored in the following

sections.

3.2.1 Automatic Evaluation

Automatic evaluation of machine translated content was first developed in order to
test, tune and improve machine translation systems. Automatic evaluation metrics
(AEMs) were considered ideal, as they facilitated quick and frequent evaluations of
large test sets without requiring input from human evaluators. BLEU (Bilingual Eval-
uation Understudy) (Papineni et al. 2002) was the first AEM developed and continues
to be the most commonly used metric. It measures the closeness of MT output to hu-
man translations by comparing a candidate translation against one or more reference
translations. BLEU uses modified precision to execute this comparison with the help
of n-grams (see Papineni et al. 2002, 312f). Meanwhile additional automatic measures,
such as Meteor (Lavie and Agarwal 2007) and TER (Snover et al. 2006) have been
developed, each of which focus on a different aspect, seeking to rectify shortcomings of
the others. The following paragraph taken from Banerjee and Lavie (2005) summarises

the challenges that automatic evaluation is facing:
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In order to be both effective and useful, an automatic metric for MT eval-
uation has to satisfy several basic criteria. The primary and most intuitive
requirement is that the metric have very high correlation with quantified
human notions of MT quality. Furthermore, a good metric should be as
sensitive as possible to differences in MT quality between different systems,
and between different versions of the same system. The metric should be
consistent ..., reliable... and general ... Needless to say, satisfying all of the
above criteria is extremely difficult, and all of the metrics that have been
proposed so far fall short of adequately addressing most if not all of these
requirements. Nevertheless, when appropriately quantified and converted
into concrete test measures, such requirements can set an overall standard
by which different MT evaluation metrics can be compared and evaluated.
(Banerjee and Lavie 2005, p. 66)

It is necessary for an AEM to be highly sensitive and correlated to human judge-
ment, in order to pick up nuances of differences between MT systems’ performances.
Although human judgement is not necessarily consistent, it yields informed quality

results. Hence, a correlation between AEMs and human evaluation is desirable.

There have been studies stating that automatic metrics correlate well with human
judgement scores at paragraph and text level (Snover et al. 2006, Banerjee and Lavie
2005, Coughlin 2003, Doddington 2002, Papineni et al. 2002) but not on a sentence
or segment level (Volk 2008, Lavie and Agarwal 2007, Callison-Burch, Osborne and
Koehn 2006, Snover et al. 2006, Turian, Shen and Melamed 2003). While progress
has been made in this area, a correlation in the circumstances of this experiment is by
no means guaranteed, which constitutes a deciding factor against AEMs as primary

quality evaluation measures in the full-scale study for this thesis.!

As presented above, AEMs may be useful in evaluating and tuning machine translation

systems. Starting out with BLEU, effort has been made with growing success to

'To confirm or dismiss the possibility of a correlation, Meteor and TER were employed in the pilot
study, which yielded results dismissing correlations between human evaluation and AEMs for the data
gathered. The result are presented in Mitchell, Roturier and O’Brien (2013). TER is used as an edit
distance measure between the MT and the PE output for the qualitative evaluation as presented in
Chapter 6, however.
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correlate AEMs with human evaluation in order to evaluate MT output consistently

and efficiently.

While one might argue the case for and against automatic evaluation, it was decided
not to use AEMs as a primary method for quality evaluation in the full-scale study
presented in this thesis. The reasoning behind this decision is as follows: the exper-
iment in this thesis deals with a source language style that is very informal. Human
reference translations might fail to reproduce this style (sentence length, word order
etc.) in which case the post-edited content (even if not wrong) will differ greatly from
the human translations resulting in a lower BLEU score. Furthermore, automatic
metrics do not consider the circumstances of the translation, such as, the recipient’s

characteristics, expectations and demands.

Human evaluation may offer a higher degree of control over quality definition. Quality
is not absolute; however, automatic metrics are based on predefined formulas to assess
quality. We assume that volunteers untrained in the field of translation with varying
language skills produce unpredictable output. We take a mixed-method approach to
QE in this thesis, to facilitate an in-depth analysis in addition to a more high-level
(quantitative) analysis of the post-editing quality produced (see Chapter 4). For the
empirical analysis, human evaluation is the approach that will yield a comprehensive
overview of the quality produced by volunteer post-editors in the Norton Forum. Hu-
man evaluation is considered of particular value here, as it involves the end-users of

the translations in the evaluation process.
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3.2.2 Human Evaluation

The ALPAC report in 1966 was an early example of research into human evaluation of
MT. It described the status of MT and its anticipated potential use at the time. The
report aimed at developing new evaluation methods to assess aspects such as efficiency,
quality and cost. While this first attempt at predicting the future of MT produced a
bleak verdict, it set out to develop an effective and meaningful set of evaluation char-
acteristics on which to judge MT output, such as fidelity and intelligibility. Since then,
human evaluation has been studied extensively and has been developed further. How-
ever, research to date has failed to produce an official standard for human evaluation

of machine translated and post-edited output.

3.2.2.1 Adequacy and Fluency

Two concepts that emerged very early on (e.g. van Slype 1979) and that have been
used consistently over the years are adequacy and fluency (Denkowski and Lavie 2010).
These concepts and their respective scales have been clearly defined by the Linguistic
Data Consortium (2005). Adequacy and fluency are measured on Likert scales by

human subjects in the following way:

How do you judge the fluency of this translation?
It is:

5 Flawless English

4 Good English

3 Non-native English

2 Disfluent English

1 Incomprehensible

How much of the meaning expressed in the gold-standard translation is also
expressed in the target translation?

5 All

4 Most

3 Much
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2 Little
1 None (LDC 2005, para. 7f)

The importance of these two aspects is also reflected in the development of AEMs.
For example, Snover et al. developed an error measure, TER (Translation Error Rate)
based on the Word Error Rate (WER) (2006). It encapsulates both adequacy and
fluency, as it counts the number of edits performed by a human to change machine

translated content so that it is fluent and expresses the correct meaning.

Adequacy and fluency were also used for the evaluation task in the Workshop on Stat-
istical Machine Translation (WMT) shared tasks (e.g. Koehn and Monz 2006), which
focussed on improving SMT in collaborative research teams for a number of languages.
Callison-Burch et al., for example, state that greater emphasis was placed on human
evaluation than on AEMSs, as they are “an imperfect substitute for human assessment
of translation quality” (Callison-Burch et al. 2009, p. 6). They found it to be imprac-
tical to use multiple concepts such as adequacy and fluency to tune automatic metrics,
as they needed to be combined in some meaningful way and as human evaluators had
difficulty in distinguishing between the two aspects (Denkowski and Lavie 2010, p. 3).
Denkowski and Lavie report that for a “translation to fully express the meaning of a
reference, it must also be fully, or near fully fluent, as slight changes in word order and
morphology can dramatically alter meaning in many languages” (Denkowski and Lavie
2010, p. 3). The fact is, that both meaning and fluency are valuable in the assessment
of machine translated/post-edited content. While it is true that human evaluators can
introduce noise and have difficulty in distinguishing between the different criteria, the
two should not necessarily be combined. On the contrary, it is important to separ-

ate them, to eliminate ambiguity of whether a translation candidate obtained a low
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adequacy score due to the language (spelling, grammar, style issues) distorting the
meaning or due to the fact that the source was mistranslated by the MT engine and

thus the meaning is wrong.

To solve this problem of seeking to combine two different criteria, they employed re-
lative ranking in the WMT shared tasks (see for example Callison-Burch et al. 2008)
instead. While relative ranking is often used to compare several machine translation
engines (e.g. Callison-Burch et al. 2009), the two criteria adequacy and fluency are

still commonly used to assess machine translation and post-editing quality.

These will be employed here in order to gain in-depth insight into segments independ-
ent from each other, rather than relative to each other in comparison to a reference
translation. The concept of adequacy is complex and is used interchangeably with ac-
curacy, fidelity, correctness or precision (King, Popescu-Belis and Hovy 2003) at times.
It is difficult to clearly distinguish between these closely related if not congruent con-
cepts. This dilemma becomes apparent when studying definitions of the same, e.g.
a definition of fidelity as the “M[m]easurement of the correctness of the information
transferred from the source language to the target language” (van Slype 1979, p. 72),
which contains another term mentioned above, i.e. correctness, rendering it part of
fidelity rather than an autonomous concept. Based on this definition of fidelity, it is a
concept based on precision (another concept mentioned above) rather than recall. For
the purpose of this experiment, it is important that recall is prioritised, as content is
may be dropped or added in during the machine translation process, which may then
be amplified or rectified by the post-editor, depending on their skills. A definition that
was deemed an appropriate solution was that of the LDC, i.e. “Adequacy refers to

the degree to which information present in the original is also communicated in the
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translation.” LDC (2005, para. 6) and the subsequent scale presented earlier in this

section, as it encompasses the amount of content transferred.

It needs to be noted, however, that at no point during the study was the English
term ‘adequacy’ used. It has been used solely in its translated form “Vollstandigkeit”,
which was chosen after careful research and consideration, to both mirror the concept
of adequacy in regard to recall and to be an accessible term for evaluators untrained in
linguistics, translation or translation evaluation. Furthermore, the concept of fluency
was presented to the evaluators in its translated German form. For this purpose, both
“sprachliche Qualitat” and “Sprachfluss” for the domain specialist evaluation was used,
as there was no one satisfactory translation of “fluency” in German. For simplicity,

only the term “sprachliche Qualitéit” was used for the community evaluators.?

3.2.2.2 Usability evaluation

Usability evaluation takes a practical approach to evaluation MT quality, as for ex-
ample described in earlier years by Taylor and White (1998). Currently, usability eval-
uation is performed by assessing how MT quality affects the performance of human
subjects. This typically involves answering questions or performing tasks expressed
in the translated content (e.g. Castilho et al. 2014, Parton et al. 2012) and the per-
formance of automatic applications, such as in regards to information retrieval (e.g.
Parton et al. 2012, Parton and McKeown 2010). Usability evaluation provides insight
into translation quality from the perspective of the end-user, which is extremely valu-
able in determining whether a translation is adequate or not in the context for which

it is produced. However, usability evaluation can be subjective, time-consuming and

2 Acceptability of the term “sprachliche Qualitéit” had been tested with six German native speakers
unfamiliar with the study.
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costly, i.e. tasks have to be developed and the necessary equipment/conditions for
executing the tasks need to be provided. While usability evaluation would have un-
doubtedly been of use to this thesis, it was deemed too costly to monitor the subjects,
provide the required equipment and reproduce the errors outlined in the translated

texts, especially since the texts were picked at random and the participants remote.

Based on the research in human evaluation, we can say that it has been used success-
fully - admittedly not without struggles in resources and subjectivity - for a variety
of purposes, such as in the translation industry and in small-scale and large-scale ma-
chine translation research projects. A relatively new development in this area is that of
crowd evaluation. This type of evaluation is of particular interest, as it leads towards

the novel aspect of evaluation for this thesis.

3.2.2.3 Crowd Evaluation

Human evaluation, especially in the case of evaluators untrained in translation/linguist-
ics has drawbacks, as it is always subjective and often leads to inconsistent ratings,
expressed in low intra- but especially low inter-annotator agreement (e.g. Lommel,
Popovic and Burchardt 2014, Callison-Burch et al. 2007). Kirchhoff, Capurro and
Turner summarise the struggles of human evaluation as follows: “When assessing a
complex ‘product’ like MT output, users are notoriously poor at analyzing their own
judgments and stating them in explicit terms, especially when they lack linguistic train-
ing” (2014, p. 6). Furthermore, they claim that even (relative) ranking as commonly
used, for example, in WMT shared tasks (cf. Denkowski and Lavie 2010) still does
not solve the problems faced in human evaluation. Despite these drawbacks, human

evaluation still provides valuable in-depth insight into quality, which AEMs are not
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designed to yield. Recently, crowd evaluation has become more popular in the field of
translation and machine translation and is often conducted with the help of Amazon
Mechanical Turk (AMT). It was launched in 2005 to meet the need for a platform
to crowd-source content that is based on tasks (Human Intelligence Tasks - HITs)
that require human input and cannot be completed by machines. Crowdsourcing on
AMT has faced criticism similar to crowdsourcing in general and crowdsourced trans-
lations, including the abuse of workers’ rights and negative impacts on both the future
of work and technology (Ray 2009). Despite this criticism, AMT has been successful
in convincing people of its benefits and has expanded into a massive workforce with
a worldwide presence.®> AMT now plays a major role in both industry and research.
Cushing pinpoints it, when she writes “In seven years, Turk and its imitators have

gone from experiment to emerging field to major industry” (2013 [Online]).

Crowd evaluation needs to be distinguished from community evaluation. Crowd-
sourcing, e.g. in Amazon’s Mechanical Turk, can involve a reimbursement of the
evaluators, whereas community evaluation does not. Furthermore, the crowd evalu-
ation takes place on a separate platform (e.g. AMT) with workers who do not know
the domain and who have never visited the forum before. Community evaluation in
this study involves the end-users of the translations delving into the perception of
quality and post-edited content within the target community. Lastly, the motivation
to rate content is not financial but is driven by other reasons, such as community
loyalty, or strong feelings about machine translation/post-editing. With a community
evaluation, valuable feedback can be gathered, but not without running the risk of low

participation or domination of the results by internal community sub-cultures.

3Since 2012, new memberships are restricted to the USA.
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3.2.2.4 Combining QE Approaches

Human evaluation of translated content has often been criticised for being subjective
and unpredictable. A reason for difficulties to achieve agreement amongst human
evaluators may lie in individual variance and characteristics and a discrepancy between
emotions/thoughts and reality, as observed in previous studies (e.g. de Almeida 2013;
Koponen et al. 2012). In order to overcome bias by only choosing a single approach
to quality evaluation, researchers have opted to combine several approaches. An early
study that already takes a comprehensive approach to translation evaluation is that
of Sinaiko and Brislin (1973). Their article, similar to findings presented in Chapter
2 section 2.2.1.2, states that there are causes for translation competence that must be

rooted in the psyche of a translator that cannot be measured with traditional methods.

Sinaiko and Brislin (1973) approach the subject of translation quality and human eval-
uation from the field of Applied Psychology. T'welve translators translate three samples
of technical manuals from English into Vietnamese. To gain a comprehensive view of
translation, they employ back translation with an error categorisation, knowledge test-
ing and performance testing. On the back-translation, they use a basic adequacy error
categorisation to assess the quality. For knowledge testing, they employ two phases of
reading and answering comprehension questions. With regard to performance testing,
six teams perform tasks using either the original English instructions or the Viet-
namese translations, the results of which were subsequently assessed and compared.
They identify performance testing as the best evaluation technique and unfortunately

the most expensive and time-consuming one.

Sinaiko and Brislin report close agreement for the error annotation results between
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the two evaluators and same order in ranking for both knowledge and performance
testing. They find that none of the translations, including the professional reference
translations, achieved full marks for any of the three evaluation methods. The average
quality score that the best translations received across all three methods was 73%,

which serves as a benchmark for the (average) maximum quality achieved.

Sinaiko and Brislin also touch upon subjectivity in their study. They report that the
Vietnamese airmen, who followed the best translated material, disliked the transla-
tions, although their performance was equivalent to that of the control group of native
English speakers following the original instructions. Interviews revealed that there is
a discrepancy between subjective assessment of translations and performance testing.
This discrepancy between perceived effort or performance and actual performance has
been reaffirmed in recent studies (Gaspari et al. 2014, Teixeira 2014). Of course, it
has to be considered that performance may have been influenced by other aspects,
e.g. experience, or that, for example, an unidiomatic translation may not distort the
accuracy of the translation (cf. Doherty and O’Brien 2013, who find that even raw
MT instructions were usable). It can be concluded that different types of evaluation
may not always be correlated but they are valid in their own right, as it is not only
important that the translations are correct but also that they are not irritating to the
end-user. This needs to be considered especially when dealing with MT output, as its
mistakes may seem minor to an evaluator but may be irritating to a user or indeed

vice versa.
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3.2.2.5 A Perfect Quality Evaluation?

Having presented different types of evaluation approaches and their advantages, dis-
advantages and some examples, the question of whether there is a perfect way of
evaluating machine translated or post-edited content arises. The short answer to this
is, no, there is not. Otherwise, a standard for evaluating translation quality would
have already been established, accepted and widely used. There have been extensive
efforts towards providing a customisable framework to assess translation quality both
for the industry and for research purposes. Drugan’s book on Quality in Professional
Translation, for example, approaches quality in a comprehensive manner outlining nu-
merous strategies of how translation companies and individual translators deal with
measuring and improving translation quality. She divides these strategies broadly into
top-down approaches, i.e. hierarchical models traditionally used in the translation in-
dustry and bottom-up approaches, more flexible approaches informed by the changes
in requirements for a quality evaluation in order to deal with user-generated content,
for example. While the first strategy has been criticised for being too rigid and there-
fore unsuitable for newer translation contexts, the second appears to still require some
aspects of a top-down approach, e.g. a community manager. Nevertheless, Drugan ar-
gues that both top-down and bottom-up approaches continue to constitute important
strategies, which constitutes one reason for employing both types for the purpose of

this thesis.

Furthermore, attempts have been made to create standards to facilitate standardised
quality evaluation of machine translated or indeed post-edited content for both the

translation industry and researchers. Melby et al. for example, strive to create a formal

53



Chapter 3. Literature Review II

method of evaluating the performance of post-editors by proposing and testing formal-
ized structured translation specifications (FSTS). They also recognise that “quality is
not transcendent but relative” (Melby et al. 2012, p. 2) and base their specifications on
five categories, source, target, production, environment, and relationships covering the
circumstances and specifications of any translated or post-edited product. Their study
demonstrates that lay translators can reliably evaluate post-edited content based on the
framework developed. Despite various efforts of reconciling the complex environments
in which translations happen into one framework, the debate on translation/post-edited
quality continues. One reason for this is that translation quality is and will always be
subjective and dependent on the circumstances, such as audience and the timespan the
translation will be visible or useful for. With crowdsourced and community translation
and post-editing comes a larger number of approaches that may be based on personal
preference and on training or the lack thereof in relevant fields, such as linguistics. A
solution to dealing with this variety and dependencies of quality evaluation is to offer
several methods of quality evaluation, in order to create a comprehensive picture of
the output to be examined. This has been picked up on by TAUS, who have been
working on a Dynamic Quality Framework (DQF) in collaboration with 50 companies
since 2011 (TAUS 2013a), in order to create a standard framework that is versatile
in adapting to the users’ requirements. With the help of the DQF tools and know-
ledge base, users of DQF can specify characteristics of the content to be evaluated,
such as content type, e.g. marketing material or social media, or content channel, e.g.
business-to-business, business-to-consumer etc. (TAUS 2013b). The DQF tool then
suggests several quality evaluation models, including usability evaluation, error typo-
logy, adequacy /fluency and community-based evaluation. Similarly, as part of the QT
Launchpad project (QT Launchpad Consortium 2014), which is striving to overcome
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quality barriers in MT, HT and language technologies, an open source tool for cus-
tomisable quality assessment has been developed, Multidimensional Quality Metrics
(MQM) (see Lommel 2014 for an overview), in order to address the one-size-fits-all

quality evaluation dilemma and to make it accessible to everyone.

As is evident, the evaluation of machine translated and post-edited content has been
studied and tested extensively for rigour and appropriateness. With this thesis, we
hope to extend this knowledge base by combining different evaluation techniques that
have been used previously and applying them in a new context, that of post-editing
of user-generated content in an online community by lay translators. Further, this
thesis seeks to take evaluation one step further by exploring the involvement of end-
users, members of the community largely untrained in translation, post-editing and

evaluation, in the evaluation process.

3.3 Online Communities (OCs)

In order to understand PE competence and quality outside a traditional translation
environment for lay translators, the platform that provides the lay post-editors, here

an online community, needs to be investigated.

As noted in Chapter 2, the internet user’s role has changed from being solely an
information consumer to being an information provider. Today, blogs, wikis, podcasts
and any type of social interaction serve the purpose of providing content (Iriberri and
Leroy 2009). Often, these structures are built around online communities. The idea of
an online community was first predicted by J.C.R Licklider and Robert Taylor in 1968,

who launched the first OC. They anticipated the nature of online communities to be
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the following: “In most fields they will consist of geographically separated members,
sometimes grouped in small clusters, and sometimes working individually. They will
be communities not of common location, but of common interest. . . .” (Rheingold

2000, p. 9).

According to Iriberri and Leroy (2009, 11:2), the WELL (Whole Earth 'Lectronic Link),
established in 1985 was the pioneering OC. Rheingold (2000) describes this online
community that provides services, such as discussion forums and private messages, as

a source of information and also as a place to form social relationships.

3.3.1 Definition and Classification

Many OCs have been formed and evolved since the early days. The definition of OCs
presented by Lee, Vogel and Limayem as a “cyberspace supported by computer-based
information technology, centered upon communication and interaction of participants

to generate member-driven contents” (2003, p. 51) is used for this thesis.

While member-driven content is the basis that all online communities share, com-
munities differ in their purpose. Hagel and Armstrong (1997) define four categories of
purpose: interest, relationship, fantasy and transaction. While more extensive classific-
ations (e.g. Jones and Rafeli 2000) have been developed since, Hagel and Armstrong’s
classification is still widely used (cf. Lee, Vogel and Limayem 2003 for a basic categor-
isation) and is suitable for this thesis. It distinguishes clearly between the most widely
known type of online community currently, i.e. a community of “relationship”, with
social network sites such as Facebook serving as an example, and the kind of com-
munity this thesis focusses on, the Norton Community, an example of a community

of common “interest”. Members are users of the Norton products and thus have a
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common interest in Norton products, on which they share knowledge and opinions.
Furthermore, it has been established that online communities evolve in stages follow-
ing a life-cycle (e.g. Wenger, McDermott and Snyder 2002, Iriberri and Leroy 2009).
Iriberri and Leroy base their system on a model capable of describing the development
of any information system, called the information systems life-cycle (ISLC), consisting
of the following stages: inception, creation, growth, maturity and death (Iriberri and
Leroy 2009, 11:13). The original English-speaking Norton Community was launched
in 2008 under the auspices of Symantec, followed by the German Norton Community
later in the same year, both of which fall into the growth stage. They have passed
through stage 1, inception, in which users start to interact with each other and stage 2,
which involves creation, members have created a culture and identity of the community
as roles have been allocated. They now reside in stage 3, growth, in which rules have
established and subgroups are formed (for categorisation cf. Iriberri and Leroy 2009,

11:13f).

Just as with offline communities, online communities are characterised by complex
hierarchical structures, which differ from community to community. The Norton Com-
munity is managed on a meta level by the community administrator and monitored
by Symantec employees. It is, however, widely self-governed in that the super-users
(“gurus”, who enjoy additional rights and privileges in the community) report and
deal with destructive or unhelpful behaviour in the community, with the administrator

serving as an advisor to them and with the power to appoint new super users.
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3.3.2 Research in OCs

The rapid development and growth of online communities affected multiple waves of
research interest. Firstly, research was conducted in the field of sociology, exploring the
potential of online communities to alter the communication and interaction of societies
in the physical world (e.g. Wellman et al. 1996). Secondly, studies in management
focussed on the member-driven content generated in OCs in order to establish its value
to businesses (e.g. Hagel and Armstrong 1997). Thirdly, OCs invoked interest among
researchers, especially psychologists. Their focus was on relationships and attachments
between members in online communities (e.g. Blanchard 2004). Fourthly, research
responded to a need to bring order to the relatively new and very dynamic field in
order to understand and benefit from it (Reid and Gray 2007). Hence, information
system research strove to create a framework to facilitate the implementation of studies
(e.g. Lee, Vogel and Limayem 2003). In recent years, research in online communities
has branched out further including research in social network analysis, for example,

including sub fields such as data mining and social network modeling (Du et al. 2007).

3.3.3 Machine Translation in OCs

More recently, and especially with the advent of crowdsourcing (cf. Chapter 2), online
communities have been used as platforms for investigating and improving machine
translation. The following two studies investigate machine translation in combination
with online communities (i.e. on a virtual campus — Climent et al. 2003) and in
combination with tools used in OCs (i.e. a chat function — Yamashita and Ishida

2006). In their study, Yamashita and Ishida set out to establish how MT affects
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communication online (2006, p. 515), using a system that could potentially be used
in OCs. They use a multilingual chat system (Japanese/Chinese/Korean <+ English)
that instantly translates messages between two monolingual participants and focus on
analysing referential communication, i.e. giving explanations and asking questions.
They compare their findings for participants of different native languages using a chat
system with and without MT. They find that in communication through a machine-
translated chat system, even basic exchanges result in difficulties. Yamashita and
Ishida further observe that participants attempted to compensate for disruptions by
waiting for the speaker to offer more information, causing time delays, and by using the
same vocabulary (if established that it is translated well) throughout the experiment.
They conclude that MT as a channel for communication is not suitable for everyday
use and suggest that an additional form of support is needed (Yamashita and Ishida
2006, p. 522). They point out that their study was prompted by a lack of research
conducted in the area of MT as a dual-directional tool (Yamashita and Ishida 2006,
p. 522), e.g. MT as an interactive tool in communication between humans. While
using MT in a chat-like function has been researched since (e.g. Hu, Bederson and
Resnik 2010, Hu et al. 2011), other forms of interactive MT, where the user interacts
with the MT engine, for example by choosing a machine translated phrase from a
list of options dynamically, rather than two users interacting through the engine, has
gained in popularity, such as with the CasMaCat or MateCat systems (CasMaCat 2013;
MateCat 2013). The ACCEPT project strives to connect (monolingual) speakers of
different languages via an MT engine channel, which is ultimately facilitated with the
aid of post-editing by native speakers. This thesis focuses on examining whether such

post-editing is a feasible solution.

4Feasibility in this thesis refers to post-editing producing output that is of superior quality than
that of raw MT output.
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Climent et al. (2003) conduct research in the area of MT in bilingual newsgroups in
order to preserve Catalan in online communication, focussing on the machine trans-
lation of e-mails. They see the incentive for their research in the circumstance that
existing MT systems solely work with correct and standardised input text, while, the
genre of e-mails is characterised by noisy input, such as misspellings and creative lan-
guage (Climent et al. 2003). Their research objectives include the desire to extract the
features that pose difficulties for MT systems, and to analyse to what extent they are
intentional. A macro-evaluation is carried out on general aspects of the MT system’s
performance, using criteria such as fidelity, readability etc. A micro-evaluation is con-
ducted by human evaluators in order to point out the limitations of the MT system.
They identify bad spelling and non-standard terminology as the two most challen-
ging features for the MT system. They conclude that for both languages (Spanish
and Catalan), the MT system requires customisation, such as adding further (non-
standard) terms to the system, in order to be able to produce an acceptable output.
Both studies conclude that the MT system is not sufficient in itself but that either
additional support (Yamashita and Ishida 2006, p. 522) or customisation of the sys-
tem, such as adding further terminology (Climent et al. 2003) is required. We hope to
address these shortcomings in the experiment reported in this thesis by employing a
light pre-editing step and post-editing as the principal human intervention facilitating

better translation output.

In recent years, research has been conducted on post-editing of machine translated
content by volunteers in online communities that have translation as their primary

purpose (e.g. Rickard 2009). Further, volunteer translation has been studied in large
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and very successful online communities. These communities had various primary pur-
poses, such as social relationships, who formed sub-communities for translators with
extensive quality control, the translation of Facebook (see Dombek 2014) being an ex-
ample. While Dombek focusses on translation and a separate translation community
within the Facebook community for which quality control is employed by community
members and Facebook, this thesis focusses on post-editing by (potentially) a whole

community with unknown skills.

3.4 Concluding Remarks

Following an introduction of the concept of post-editing itself, this chapter introduced
the evaluation of machine translated and post-edited content demonstrating its com-
plexity in design and challenges in producing a rigorous and appropriate evaluation
approach. In order to preface novel aspects in this thesis, especially in the evaluation
approach chosen, as outlined in Chapter 4, this chapter gave an overview of online
communities as a new platform for research that has gained importance not only for

translation but also for post-editing and the evaluation of MT and PE content.
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Methodology

4.1 Introduction

This chapter presents the research approach taken and the experience gathered from
a pilot study and develops the methods deployed in the full-scale experiment. Section
4.2 introduces the concept of mixed methods research design and the reasoning behind
this choice. Section 4.3 outlines the objectives, experimental design and results of
a pilot study. The finalised methodology is subsequently presented in section 4.4.
It outlines the research questions, followed by the independent/dependent variables
arising from these and the hypotheses to be tested. The experimental design, procedure
and methods to measure the variables of interest are discussed in sequential order.
Subsequently, concepts are introduced that were addressed prior to the post-editing
activity, for example pre-editing, user profile etc. Then, the experimental design and
procedure of the post-editing process are described, including the user interface of the

ACCEPT portal and the mechanism for collecting post-editing data and actions taken
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by the participants in the portal. Finally, this chapter presents the methods employed

to measure post-editing quality.

4.2 Mixed Methods Approach

The following section focusses on RQ1 and RQ2, as introduced in Chapter 1 and the
concept of quality. RQ3 and RQ4 are not discussed here, as RQ3 is addressed in a

purely quantitative manner and RQ4 on a theoretical level.!

As is evident from the diverse range of topics discussed in Chapter 2, community
post-editing and the quality achieved by this activity is an interdisciplinary concept,
which requires a flexible research design. A mixed methods approach is adopted in
this experiment in order to gain a comprehensive picture of quality in an attempt to

respond to that interdisciplinarity.

Historically, mixed methods research designs have developed from focussing on mixing
methods only, while dissociating methods from philosophical worldviews (Greene, Ca-
racelli and Graham 1989) to a more holistic form of mixing, involving methods, philo-
sophical worldview and interpretations of the data (Tashakkori and Teddlie 1998).
Efforts have been made towards a standard definition of mixed methods research.

Creswell and Plano Clark, for example, define it as follows:

As a methodology, it [a mixed methods research design] involves philosoph-
ical assumptions that guide the direction of the collection and analysis and
the mixture of qualitative and quantitative approaches in many phases of
the research process. As a method it focusses on collecting, analyzing, and
mixing both quantitative and qualitative data in a single study or series of

1RQl) How does post-edited output produced by community post-editors compare to raw machine
translated output? RQ2) What are segment characteristics and post-editing patterns that render post-
editing successful /unsuccessful? RQ3) Do elements of the post-editor profile serve as predictors for
the quality of the post-edited output? RQ4) Is Gopferich’s Translation Competence model applicable
to community post-editing?
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studies. Its central premise is that the use of quantitative and qualitative
approaches, in combination, provides a better understanding of research
problems than either approach alone. (Creswell and Plano Clark 2007,

p. 5).

The idea that mixed methods research facilitates a better understanding than either
quantitative or qualitative research alone has been widely debated (Creswell 2011).
For the purpose of this study, we hypothesise this to be true. After a high-level quant-
itative analysis, it is beneficial, essential even, to investigate post-editing quality on a
detailed level with focus on the actual edits made in order to assess post-editing quality
from a linguistic perspective. In addition, mixed-methods research design approaches
have been successfully established within the framework of Translation Studies (e.g.
Moorkens 2012, Doherty 2012) in general and translation research in online communit-
ies in particular (e.g. Dombek 2014). In their newer work, Creswell and Plano Clark
propose the following set of statements to be true of a mixed methods research design,

which were used as a starting point for the present research design:

In mixed methods, the researcher

e collects and analyses persuasively and rigorously both qualitative and
quantitative data (based on research questions);

e mixes (or integrates or links) the two forms of data concurrently by
combining them (or merging them), sequentially by having one build
on the other, or embedding one within the other;

e gives priority to one or to both forms of data (in terms of what the
research emphasizes);

e uses these procedures in a single study or in multiple phases of a
program of study;

e frames these procedures within philosophical worldviews and theoret-
ical lenses; and

e combines the procedures into specific research designs that direct the
plan for conducting the study. (Creswell and Plano Clark 2011, p. 271)

Based on the set of statements presented above, this study takes mixed methods re-

search, as described in the following:
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e It asks what level of quality community post-editors produce compared to raw
machine translated output (RQ1) and how this quality is produced, i.e. which
edits lead to high-scoring vs. low-scoring segments (RQ2). It therefore collects
the post-edited (product-based) solutions and evaluation data (adequacy and
fluency scores). While the latter are used to classify the level of quality achieved
in a quantifiable manner, a sub-set based on the scores obtained is used to explain

those empirical results.

e This research experiment takes an explanatory sequential design. Based on the
quality scores obtained (quantitative data), the best scoring and worst scoring
segments are identified from the set of post-edited segments (used for a qualitative
analysis). These serve to explain the quantitative findings, i.e. the high and low

quality scores.

e It gives priority to the quantitative data, as it is the method which collects more

data and which renders it reproducible and comparable to other studies.

e Both methods are used in a single study, as the qualitative data helps to explain
the quantitative data. The two sets of data are merged in the interpretation

phase in order to form a comprehensive overview of post-edited quality.

o It adopts pragmatism as a worldview. It is problem-centred and real-world ori-
ented, collecting data by using an approach that is informed by its practicality
in a real-life application, at the example of the Norton Communities, with a view

to facilitating an enhanced user experience and communication in the same.
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4.3 Pilot Study

Based on what has been discussed in Part I of the Literature Review in Chapter 2, an
initial methodology was developed to investigate the concept of community post-editing
quality. In order to test this methodology for rigour, a pilot study was conducted in

October 2012 with the purpose of answering the following research question:

Does monolingual/bilingual post-editing improve the quality of machine translated user-

generated content in an online community environment?

The aim was to establish what kind of output community post-editors can produce in
a bilingual and a monolingual set-up considering their knowledge of English and the

Norton products, as explained in detail by Mitchell, Roturier and O’Brien (2013).

4.3.1 Set-Up

Ethical approval? was granted by the Dublin City University Ethics Committee prior to
conducting the pilot study for both the pilot and the full-scale study. Due to limited
resources, the participants for this study completed both monolingual and bilingual
post-editing tasks.?> Each task contained a subject line, the initial question that was
posted in the forum and the post marked as the solution to the question. Four users
were recruited for each language pair (EN-FR, EN-DE), with one participant (for EN-

DE) completing monolingual tasks only.*

Zsee Appendix A

3Bilingual here means that post-editing was performed with access to the source text. The post-
editors had some knowledge of the source language. However, they were predominantly not assumed
to be bilinguals of German and English.

4This participant dropped out of the study after completing the monolingual tasks. This was
beyond our control, as the participants were volunteers.
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Both the pilot study and the full-scale study used the baseline ACCEPT MT system.
It was trained on bilingual data both from in-domain data, e.g. product manuals of
Symantec, and out-of-domain data, i.e. WMT12 releases of EUROPARL and news
commentary (English-German, English-French). When training an SMT system, it
is preferable to use a corpus that is close to the texts that will be translated with it
(in-domain), i.e. in this context, domain specific texts. Out-of-domain data was used
as supplementary data, to increase the coverage of out-of-domain terms and phrases,
as it is not a purely technical domain. The ACCEPT SMT system was chosen for this
research, as it was trained on data relevant to the domain and content to be post-edited
(user generated content with a technological topic). More information on the system

can be found in the ACCEPT deliverable D 4.1 Baseline MT systems.”

We avoided presenting participants with the same task more than once to avoid fa-
miliarisation and bias. A method of clustering similar tasks together was deployed
(explained in section 4.4.5) to address this problem. Two sets of reference translations
were created. One used a more formal register, while the other used more informal
language. With these, we aimed to test whether the post-edited segments are closer to
formal or informal language on the assumption that the language used in user-generated

content would more closely approximate the informal reference language.

4.3.2 Procedure

The post-editors completed a short pre-task survey on demographics, their activity
in the Norton forum and language skills. Subsequently, they completed the post-

editing tasks in the ACCEPT portal (see Roturier, Mitchell and Silva 2013), with four

*http://www.accept.unige.ch/Products/D_4_1_Baseline_MT_systems.pdf

67


http://www.accept.unige.ch/Products/D_4_1_Baseline_MT_systems.pdf

Chapter 4. Methodology

monolingual tasks, four monolingual tasks with translation options® and four bilingual
tasks. It was evident from the data collected that the translation options were sparsely
used, which led to the merging of the two monolingual designs. After the post-editing

tasks, the content was evaluated manually (cf. section 4.3.3).

4.3.3 Evaluation

Both human evaluation and automatic metrics were used in the pilot study as quality
measures. For human evaluation, adequacy and fluency (LDC 2005) and comprehens-
ibility were rated on a 5-point Likert scale. Comprehensibility as measured in Roturier
and Bensadoun (2011) was defined as “the extent to which the text as a whole is easy to
understand [...] and the extent to which valid inferences can be drawn by combining in-
formation from different parts of the document” (Hovy, King and Popescu-Belis 2002).
There was one evaluator per language-pair, a native speaker of the target language.
As mentioned in Chapter 3 section 3.2.1, two automatic evaluation metrics were con-
sidered in this pilot study to identify whether they can give some indication on either
the quality of the post-edited content or how quality and the number of changes made
impact the quality of the post-edited content. Meteor 1.4 (Denkowski and Lavie 2011)
and TER (Snover et al. 2006) were used to evaluate the post-edited content. While
Meteor addresses weaknesses of IBM’s BLEU metric by matching words based on the
same stem and between synonyms (Banerjee and Lavie 2005) and was used with both
sets of reference translations, TER calculates the number of edits that would need to

be performed in order to change a machine translated output to match a reference

5Translation options are alternative translations (word/phrase-based) offered when clicking on high-
lighted words.
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translation semantically (Snover et al. 2006) and was used twice, comparing it against

both sets of reference translations.

4.3.4 Results

For German, the results for all three criteria, fluency, comprehensibility and adequacy
were better for bilingual post-editing than for monolingual post-editing. Nevertheless, a
considerable number of segments were improved for monolingual post-editing, 43% (32
out of 75 segments) of segments, compared to 56% (16 out of 28 segments) of segments
for bilingual post-editing. Furthermore, a larger percentage of segments improved
through monolingual post-editing in terms of adequacy than through bilingual post-
editing. The scores for adequacy did not approach 100%, which can be attributed
to the fact that the post-editors may have had a limited knowledge of English. The
average maximum scores have been found to be less than 100% in similar studies (e.g.

de Almeida 2013, Koehn 2010).

In order to identify whether AEMs are a useful method for measuring community
post-editing quality, the following needs to be considered. The results produced by
the AEMs did not correlate with the human evaluations. In general, AEMs were
not considered a reliable method for measuring quality, due to the small data sets
available in the pilot and the full-scale study. AEMs revealed in this pilot study that
post-editing solutions by participants who changed large chunks of the segments were
penalised, while, on closer investigation, solutions that had been changed more than
others performed better in the human evaluation. A more extensive discussion of the
automatic metrics for the pilot study can be found in Mitchell, Roturier and O’Brien

(2013).
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4.3.5 Implications

Conclusions drawn from the experience gathered in the pilot study are the following.
Firstly, recruitment was an unexpected challenge, as members of the German Norton
Community were not responsive in large part and were hard to enthuse for the study.
A more extensive recruitment strategy was devised for the full-scale study (cf. section

4.4.4).

Secondly, participants were frustrated by the quality of the machine translated output,
which they expressed in requests to see the source text, for example. Some segments, at
times a whole task, were left unedited; one participant dropped out of the study after
the first eight (monolingual) tasks. For the full-scale study, pre-editing (see section
4.4.6) and the choice of post-editing bilingually was introduced (see section 4.4.10).
Thirdly, there were some technical issues encountered, consisting of login problems, an
unfamiliar and unintuitive user-interface and a help button that was not prominent
enough. For the full-scale study, the user interface was simplified and a training video

was created.

Lastly, AEMs were deemed to be inappropriate for measuring post-editing quality in
a meaningful way, as there was a wide range of quality and styles observed among the

post-editors, which led to low AEM scores.

The human evaluation for all three criteria seemed to be ambiguous especially for
fluency and comprehensibility. It was not deemed necessary to include all three criteria.
Since adequacy and fluency are the criteria that are most often used in previous studies
and as comprehensibility is hard to distinguish from fluency, adequacy and fluency

were kept in an attempt to reduce ambiguity. Adequacy was a crucial aspect because
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the information is required to be transferred accurately in order to solve problems,
while fluency is crucial in understanding that information quickly and to keep user
frustration to a minimum. The data gathered prompted changes in the experimental

design, presented below.

4.4 Full-Scale Study

This section outlines the final methodology in detail and how it was shaped by the
knowledge gained from the pilot study. This involves presenting the research questions
and variables involved, the experimental design and the methods employed to collect

and evaluate the relevant data.

4.4.1 Research Questions

The motivation behind the full-scale experiment was to identify whether lay post-
editors are able to post-edit MT content successfully and to identify any connection
between the quality of the content and the post-editor profile. To investigate this in

detail, three research questions were identified:

RQ1) How does post-edited output produced by community post-editors compare to raw
machine translated output?

RQ2) What are segment characteristics and post-editing patterns that render post-
editing successful /unsuccessful?

RQ3) Do elements of the post-editor profile’ serve as predictors for the quality of the

post-edited output?

"as described in section 4.4.9
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In order to test the applicability of the TC model presented in Chapter 2, section

2.2.1.3 for community post-editing, the following research question was devised:

RQ4) Is Gopferich’s Translation Competence model applicable to community post-

editing?

RQ1 and RQ2 are of importance for identifying whether community post-editing is a
feasible concept and an alternative to raw machine translated output, the results of

which are presented in Chapter 5 and Chapter 7.

RQ1 implicitly deals with the concept of quality, which, as demonstrated in Chapter
3 section 3.2.2.5, is a concept that greatly depends on the translation/post-editing
context. In an attempt to obtain a comprehensive picture of quality, it is measured both
within and outside the community, employing an uncontrolled evaluation of fluency
by community members, a controlled evaluation of fluency and adequacy by domain
experts and an error categorisation performed by the present researcher (see section

4.4.12).

All hypotheses presented in this chapter are null hypotheses, which we are seeking to

reject based on data gathered in the full-scale experiment:

H1.19 Community post-editing produces content that is not of better quality than raw
MT output as judged by community members, domain experts and/or the errors it con-
tains.

H1.29 There are no correlations between the results of the community evaluation, the

domain expert evaluation and the error annotation.
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H1.1 focusses on the quality produced by community post-editors compared to raw
MT output. H1.2 investigates the relation between the three measures of quality and

their appropriateness.

RQ1 tackles the concept of quality from a quantitative perspective evaluating the data
gathered empirically. RQ2 then investigates post-editing quality on a more granu-
lar level from a qualitative perspective by investigating post-editing behaviour that

produces high quality/ low quality post-edited segments (cf. section 4.2).

Chapter 7 initially focusses on RQ3. Despite the fact that previous studies have shown
that the translator or post-editor profile, e.g. training or experience, are not correlated
with the post-editing quality (de Almeida 2013), it is possible that characteristics
of the lay post-editor profile, such as SL skills and domain knowledge, can serve as
predictors for the post-editing quality, as it is outside a professional framework. It thus
investigates the relation between the post-editor profile and the post-edited output,
aiming at establishing which - if any - indicators, such as language skills, may be
predictors for successful community post-editing. Some aspects of the post-editor

profile are simultaneously sub-competences as described by Gopferich.®

H3.1¢ There is no correlation between the reported attitudes towards machine transla-
tion and post-editing and the quality of the post-edited content.
H3.2¢ There is no correlation between the reported importance of grammar, content,

spelling and punctuation and the quality of the post-edited content.

81. communicative competence in at least two languages, 2. domain competence, 3. tools and
research competence, 4. translation routine activation competence, 5. psychomotor competence, 6.
strategic competence
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For H3.1, we hypothesise that the more positive the attitude towards machine transla-
tion and post-editing is, the better the post-edited content performs in the evaluation.
Dealing with H3.2, we hypothesise that the more important these aspects are to the
post-editors, the better the quality of the output, as a higher importance may indic-
ate higher sensibility towards these types of errors and a higher chance that these are

corrected.

The remaining hypotheses involve post-editor profile characteristics that represent the
sub-competences as devised by Gopferich. As tools and research competence and trans-
lation routine activation are very specific to translation competence and training, they
could not be measured directly here with the resources available and the time restric-
tions. It is believed that in order to gain understanding of a post-editors’ strategic
competence, an investigation on a more cognitive level, e.g. interviews or think-aloud
protocols would need to be conducted, which would have been beyond the scope of
this thesis. It is an aspect that could benefit from being investigated in the future, as
it is thought to be the controlling and most important sub-competence in determining

translation (or post-editing) quality (see Gopferich 2013, PACTE 2005).

H3.39 There is no correlation between communicative competence in English and Ger-
man® and the quality of the post-edited content.

H3.4¢ There is no correlation between the domain competence and the quality of the
post-edited content.

H3.5¢ There is no correlation between the psychomotor competence and the quality of

the post-edited content.

9This is measured here by reported language competence (English and German) and the quality of
the post-edited content.
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In regards to H3.3 we hypothesise that the higher the reported language competence
(English and German), the better the post-edited content performs in the evaluation.
This is based on the assumption, also represented in Gopferich’s model, that a better
communicative competence in these two languages leads to better post-editing com-
petence. For H3.4, the more domain knowledge the post-editors have, as measured
by user statistics in the communities,'? the better the post-edited content performs
in the evaluation. It is assumed that domain competence leads to better post-editing
competence. Psychomotor competence is measured in the number of keystrokes and
post-editing (typing) time spent per task. In reference to H3.5, we hypothesise that
a higher number of keystrokes and time spent post-editing, the better the resulting
PE quality. This is based on observations made in the pilot study were high-scoring

segments had often been changed greatly.

To operationalise RQ4, then, the insight gained from RQ3 will be used to critically
discuss Gopferich’s model of Translation Competence, the methodology used in this
study to measure the competence and the transferability of this model to post-editing

by lay translators.

In summary, Chapter 5 aims at establishing the quality of the community post-edited
content on a quantitative level, Chapter 6 on a qualitative level, while Chapter 7 in-
vestigates the relationships between quality and the post-editor profile and attitudes
and takes a first step towards testing the applicability of Gopferich’s translation com-

petence model to post-editing by community post-editors.

10With these user statistics, we hoped to reduce subjectivity as introduced by self-reporting.
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4.4.2 Variables

After having presented the research approach taken, the research questions that this
thesis seeks to answer and the variables involved, Table 4.1 gives an overview of how
the methods are mapped to the research questions and what research instruments are

used to collect what type of data.

Research Research Instrument Data Type Method
Question
RQ1 ecrror annotation
edomain specialist evaluation (fluency, adequacy)
community evaluation (fluency) numerical QUAN
data
RQ2 oST segment characteristics (e.g. segment length)
oTT segment characteristics (e.g. number of errors) numerical QUAN
data
oTT segment characteristics post-edited QUAL
examples
RQ3 epost-editors’ profile
eclosed-ended survey questions numerical QUAN
data
RQ4 elinking sub-competences to theoretical data numerical QUAL
data

TABLE 4.1: Overview of methods to answer RQs

In order to test the hypotheses for RQ3 (and RQ4), the following variables were iden-

tified, as summarised in Table 4.2:

Dependent Independent Hypothesis
quality ercported attitude towards machine translation/ H3.2
post-editing
ereported attitude towards content, grammar, H3.1
spelling and punctuation
ereported language competence H3.3
ereported domain knowledge H3.4
enumber of keystrokes & post-editing time H3.5

TABLE 4.2: Independent and dependent variables

The dependent variable to be investigated is the quality of the post-edited output,
which is potentially influenced by the independent variables, e.g. self-reported language

competence.
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As explained in Section 4.2 and as can be seen from Table 4.1, the emphasis in this
experiment was on the collection of quantitative data. This requires a statistically rig-
orous approach to analyse and interpret the results. The data collected is aggregated
statistically (e.g. presenting means, standard deviations). Relations between pairs of
variables, such as language competence (independent) and post-edited quality (depend-
ent) variables are investigated by calculating Spearman’s correlation.!’ In addition,
the proportion of difference between two sets of data, e.g. fluency scores by domain
specialists and fluency scores by community-members are calculated in addition to
correlations, as results can be correlated in that they move in the same direction given
specific circumstances but one can be significantly lower than the other. Both propor-
tion of difference and correlations are tested for statistical significance, dismissing the
possibility of the results obtained having occurred at random. This approach is taken

for RQ1, RQ3 and RQ4. The statistical results are calculated using Stata and SPSS.

4.4.3 Experiment Procedure

After having established the theoretical basis for the full-scale experiment, this section
presents the experimental design and procedure, followed by the procedures for data
analysis. The experiment involved eighteen participants (cf. recruitment in section
4.4.4) editing 12 tasks.!? For an explanation on the selection and pre-editing of ma-
terial see sections 4.4.5 and 4.4.6 in the ACCEPT portal, as introduced in Chapter
1 section 1.1. They first completed a pre-task survey (section 4.4.8, Appendix B),

which included a training video as developed by the present researcher!'? to circumvent

1 Spearman’s correlation coefficient is used due to a small sample size.

120ne task consists of a subject line, a question asked in the community and the answer marked as
a solution.

3http://www.youtube . com/watch?v=7aQLBL-gSao
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technical difficulties.!* Subsequently, the participants were able to access all 12 tasks
on their home page of the ACCEPT portal. The participants edited the tasks in the
ACCEPT portal using the editor and the guidelines described in section 4.4.10. Post-
editing actions were recorded using an XLIFF format (see section 4.4.11) devised for
the ACCEPT portal. After finishing all tasks, the community post-editors completed

a post-task survey (cf. Appendix C).

4.4.4 Sampling

The population considered for the experiment comprised of visitors to the German
Norton forum who are German native speakers. For the recruitment, users of the
German Norton Community were identified with any kind of rank within the online
community and any number of posts authored between 10 and 20,000, who were at
least last active in December 2012. Thirty-eight private messages were sent out in a
first round of recruitment and 53 in a second round, accompanied by a public post
for recruitment and a post in the super-user board. This sampling strategy is non-
probabilistic, as it focussed on users with a certain activity in the forum and profile,
as described above. This more targeted approach to sampling was required, as a broad
recruitment strategy had failed, as demonstrated in the pilot study (cf. section 4.3).
Eighteen participants were ultimately recruited, including two non-native speakers of

German who had expressed great interest in taking part in the study.!®

14The researcher had no control over whether the participants watched the video or not.

15While the experiment had initially been restricted to native speakers of the TL, two non-native
speakers of German were included, as they were highly motivated and they facilitated insight into
post-editing in a non-native language.
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4.4.5 Post Selection

The results of the post-editing experiments can only be relevant if the tasks used are
representative of the body of texts it has been extracted from. The first decision to be
taken was whether to use a test-suite or a corpus. While test suites are widely used
to isolate individual linguistic features and investigate them (e.g. Balkan et al. 1994),
a corpus-based approach allows for a more natural and data-driven - a pragmatic -
approach, as occurrences that have been taken unaltered from real-life data can be
examined (e.g. McEnery, Xiao and Tono 2006). Based on the fact that the focus is on
translating user-generated content and on ensuring generalisability (across the Norton
Communities for the language pair English-German), a corpus-based approach was
taken. This decision also conforms with data selection strategies for test suites that
are used in the development of machine translation engines (cf. Callison-Burch et al.

2012).

Three aspects that should be considered during corpus development are: stasis/dy-
namism, representativeness/balance and size (Kennedy 1998, pp. 60-70). For this
experiment, a static rather than a dynamic corpus was accumulated, as the focus is
on language rather than mass. It is believed to be difficult to ensure that conclusions
drawn from a corpus-based approach can be extrapolated to the genre studied (e.g.
Kennedy 1998). Bowker and Pearson, try to pre-empt non-validity by, for example,
including control aspects, such as text length, subject and publication date (Bowker
and Pearson 2002). As those aspects, especially text length and style, depend on the
author, which is an unknown variable in an online support forum, this approach was
discarded. For the full-scale experiment, all content (96,229 threads) from the English-

speaking Norton Community from boards which discuss Norton products and contain
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more than 500 posts was extracted between the time span of 1 January 2012 to 20

March 2013.

In order to increase the content covered in the post-editing tasks, rather than 12
tasks edited by all post-editors, two similar groups of 12 tasks were selected, thereby
doubling the number of tasks. The post-editors were randomly split into Group A and
Group B. To facilitate the formation of two groups of tasks that are quite similar in
complexity, rather than selecting tasks randomly, a method of clustering was employed.
Characteristics considered in this clustering technique were the following: number of
words per post, number of sentences per post, Type-Token-Ratio of the post, number of
normalisation tags (maskable tokens) (< url,h > | < path,h > etc.),'® and perplexity
with respect to the full domain forum-based language model (LM). The forum-based
language model is a 5-gram LM with modified Kneser-Ney (Kneser and Ney 1995)
smoothing trained on the available monolingual English forum data (approximately
one million sentences). It was trained using the IRSTLM language modelling toolkit
(Federico, Bertoldi and Cettolo 2008). An unsupervised clustering approach based
on the K-mean clustering approach (MacQueen 1967) and more specifically the open
source K-Means algorithm in the Weka Toolkit were used for automatic clustering.
The K-means clustering approach aims to group n observations into k£ groups to assign

each observation to a group with the nearest mean.

The 96,229 threads collected contained 2,924 question and accepted solution pairs (=
a task). 16 clusters were built using the same technique as in the pilot study, i.e. with
the idea of selecting two tasks from each cluster (one for group A and one for group

B) and having 4 spare clusters in case a cluster was not deemed suitable. Eight posts

6These tags were inserted in a cleaning step, in which structures, such as URLs were replaced by
tags.
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were randomly selected from each cluster (= 128 tasks). This number was reduced
by inspection of these tasks and discarding unsuitable clusters and tasks. Tasks were
inspected manually and deemed unsuitable if the accepted solution did not actually
contain the solution to the problem, or if the length of a task differed greatly from
the length of the other tasks in the cluster etc. As only a small percentage of the
forum content (0.17%) was represented in the post-editing task, it was of importance
to select content that would be useful when post-edited. Two tasks were selected from

each cluster that appeared to be the closest to each other.

With this approach, a total of 4,088 words (machine translated) were presented to the
post-editors split into two groups, i.e. each post-editor edited 2,042 (Group A) or 2,046
(Group B) words.'” While the number of words comprises a small portion of the forum
content available, it is greater than samples usually used in post-editing studies thus

far (e.g. 1,008 words in de Almeida 2013; 1,025 and 1,101 words in Koehn 2010).

4.4.6 Pre-Editing

Basic pre-editing was deemed an essential step in the experiment procedure, based on
participant feedback from the pilot study, which indicated that the raw MT output
was of too low a quality. The results for the language pair English-German continue
to be one of the lowest in the development of statistical machine translation (e.g.
Bojar et al. 2014). While English and German are closely related languages, they
differ considerably in their syntax. Especially long-range reordering of verbs that is
required to produce fluent German output continues to pose a challenge for machine

translation in general and statistical machine translation systems in particular. In

17"The source texts can be found in Appendix D and the raw MT output can be found in Appendix
E.
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addition, problems that naturally arise in user generated content, such as posts in the
Norton Community, supported the inclusion of pre-editing. An excerpt of a thread in

the Norton Community is presented below:

360 problem’s

hi everyone first time poster hopefully last time aswell i woke up this morn-
ing started up my desktop and went to run norton 360 it wouldnt open so
i clicked it again still wouldnt open so i did a fresh reinstall chose option 1
restarted pc then got it running did a full system scan updates made me
restart my pc so i did came back into windows hit the icon wouldnt start
up then went to uninstall then froze had to end process through windows
task manager been at it for 4hrs now it was working fine yesterday or the
day before i am running win7 ultimate 64bit

ps. uninstalled again with option2 full uninstall its just not responding
at all just hangs when i hit the norton icon

Hi username,

Sorry for the delay in replying - I am located in the colonies and at the
time you posted (all three of your posts) I was in bed - even volunteers here
at Norton are permitted to sleep! ;-) [...]'8

This excerpt demonstrates some of the problems found in UGC, ranging from grammar
issues, e.g. “360 problem’s”, to emoticons, to missing punctuation and the unrelenting
lower casing of all words. These render the text hard to read in general and extremely
difficult to translate correctly for an MT system in particular. The mix of technical

terms and colloquialisms pose additional problems to any machine translation system.

While not all of these issues can and should be resolved by pre-editing - as it may alter
the style and sentiment of the source text - a subset of the ACCEPT pre-editing rule
set was implemented manually. The selection of rules was informed by an analysis of
the lowest scoring segments from the pilot study. It emerged that the most prevalent
problems were: wrong verb/verb part missing (present in the German MT output),

wrong terminology (MT), colloquialism (present in the English ST), sentence longer

¥https://community.norton.com/forums/360-problems
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than 30 words (ST, missing (end) punctuation (ST) and spelling (ST). The first three
issues were disregarded, as they focus on problems in the MT engine, would alter
the style greatly or would not be reproducible due to multiple alternative translation

options. Sentence length and punctuation, as well as spelling rules were employed: !’

1. Sentence too long (longer than 30 words) — shorten sentences in as few edits as
possible

2. Sentence ending punctuation — insert missing punctuation marks at the end of sen-
tences

3. Spelling error (as indicated by ACCEPT pre-editing tool)

This decision is in line with similar research in the field. For example, O’Brien and
Roturier (2007) find that rules dealing with spelling errors, incorrect punctuation and
long sentences (more than 25 words) had a significant impact on post-editing effort
and comprehensibility. Tatsumi et al. suggest that “longer source sentences may cause

difficulty for CPE contributors to produce acceptable quality” (2012, p. 8).

The manipulations to the ST employed in this experiment, which may affect the post-
editing results, are easily reproducible. In the future, it would be hoped that these
rules would be either implemented automatically or that a pre-editing facility would

be available in a non-intrusive way to the users of the Norton forums.

4.4.7 Machine Translation

Following the pre-editing step, the content was machine translated using the statistical
MT system based on Moses (Koehn et al. 2007) produced within the framework of the
ACCEPT project. It was the same system as employed in the pilot study and described
in section 4.3.1. The machine translated texts used as tasks in this experiment can be

found in Appendix E.

9For detailed figures on the impact of these rules see ACCEPT (2013b, p. 7)
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4.4.8 Pre-Task Survey

In order to gain informed consent and information on their profile from the participants,
they completed a pre-task survey on the online survey platform Surveymonkey?° prior

to the post-editing tasks.

The survey was designed by grouping together questions on the same topic and breaking
them into pages, starting with general questions and moving to more project specific
questions as the survey progressed. The first page focussed on general information
about the user. In order to get a brief demographic overview of the sample that
was recruited from the Norton Community, the participants were asked to indicate
their gender and their age category. For both questions, the option of “I do not wish
to specify” was available to avoid participants skipping questions or dropping out of
the study. The survey then focussed on the participants’ attitudes towards different
linguistic aspects in the forum and attitudes towards MT and PE. The questions are
described in more detail in the following section, with a full list of questions presented

in Appendix B.

4.4.9 Post-Editor Profiling

In order to answer RQ3 and RQ42! the post-editor profile needs to be defined. It was
created using a pre-task survey (cf. Appendix B), a post-task survey (cf. Appendix C),
user statistics gathered from the Norton Community and statistics gathered from the
post-editing process. Aspects of the post-editor profile are independent variables that

were hypothesised to have an effect on the post-editing quality. Here, the post-editor

2Onttp://www. surveymonkey . com
2Does the post-editor profile influence the quality of the post-edited output? Is Gopferich’s Trans-
lation Competence model applicable to community post-editing?
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profile consists of the following aspects: attitudes towards types of errors, and attitude
to MT/PE; and according to Goépferich’s model: communicative competence (German

and English), domain competence and psychomotor competence.

The first component of the post-editor profile is their attitude to machine translation
and their self-reported motivation to post-edit. A 5-point Likert scale is used here, as
it is a common scale in comparable recent research to measure attitudes (de Almeida
2013, Doherty and O’Brien 2012). This data was captured prompting post-editors to
indicate their agreement with the following two statements on a 5-point Likert scale,

where 1 indicates “strongly disagree” and 5 indicates “strongly agree”.

The second component of the post-editor profile is the attitude towards the following
aspects in the Norton community: grammar, content, spelling and punctuation.?? The
participants were asked to rate the importance of these in the Norton forum on a 5-
point Likert scale, with 1 indicating “not important” and 5 indicating “important” (cf.
de Almeida 2013). The order of these items (grammar, content etc.) was randomised

for each user to avoid bias of ranking.

1) Machine Translation may be useful in the Norton Community.
2) I am motivated to edit machine translated posts.

The first aspect of Gopferich’s TC model is language competence, here split into English
language competence and German language competence and forms the third compon-
ent of the post-editor profile. Language skills could not be tested directly, e.g. with a
language test (reading/listening/speaking), due to the participants being remote and
having joined the experiment on a voluntary basis and the desire to keep drop-out

rates to a minimum. Thus, language competence for both German and English was

221t was initially considered to gain information on errors on a more granular level. This was dropped
due to low numbers in the individual error categories of the machine translated output, which would
have prevented a sound empirical investigation.
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measured based on the self-assessment grid for European languages developed by the
European Centre for the Development of Vocational Training (European Centre for the
Development of Vocational Training CEDEFOP 2011). For German, the descriptions
from the “Writing” category were employed, as post-editing is about correcting texts
in writing. It was hoped that the reported German language competence would give

some indication of the linguistic preferences described below:?3

Please rate your German skills (WRITING). Indicate which category you
feel you belong to the most.

e Al I can write a short, simple postcard, for example sending holiday
greetings. I can fill in forms with personal details, for example entering
my name, nationality and address on a hotel registration form.

e A2 I can write short, simple notes and messages. I can write a very
simple personal letter, for example thanking someone for something.

e B1 I can write simple connected text on topics which are familiar or of
personal interest. I can write personal letters describing experiences
and impressions.

e B2 I can write clear, detailed text on a wide range of subjects related
to my interests. I can write an essay or report, passing on information
or giving reasons in support of or against a particular point of view.
I can write letters highlighting the personal significance of events and
experiences.

e (11 can express myself in clear, well-structured text, expressing points
of view at some length. I can write about complex subjects in a letter,
an essay or a report, underlining what I consider to be the salient
issues. I can select a style appropriate to the reader in mind.

e C2 I can write clear, smoothly-flowing text in an appropriate style.
I can write complex letters, reports or articles which present a case
with an effective logical structure which helps the recipient to notice
and remember significant points. I can write summaries and reviews
of professional or literary works.

For English, the descriptions of categories were selected from the “Reading” section,
as reading and understanding the original English text is a standard requirement for

traditional bilingual post-editing.

23The original German version of the following questions, which was presented to the post-editors,
can be found in Appendix B.
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Please rate your English skills (READING). Indicate which category you
feel you belong to the most.

e Al I can understand familiar names, words and very simple sentences,
for example on notices and posters or in catalogues.

e A2 can read very short, simple texts. I can find specific, predictable
information in simple everyday material such as advertisements, pro-
spectuses, menus and timetables and I can understand short simple
personal letters.

e B1 I can understand texts that consist mainly of high frequency every-
day or job-related language. 1 can understand the description of
events, feelings and wishes in personal letters.

e B2 I can read articles and reports concerned with contemporary prob-
lems in which the writers adopt particular attitudes or viewpoints. I
can understand contemporary literary prose.

e C1 I can understand long and complex factual and literary texts, ap-
preciating distinctions of style. I can understand specialised articles
and longer technical instructions, even when they do not relate to my
field.

e C2 I can read with ease virtually all forms of the written language,
including abstract, structurally or linguistically complex texts such as
manuals, specialised articles and literary works.

The fourth component of the post-editor profile, the second sub-competence in Gopferich’s
model, is domain competence or domain knowledge, which is based on user statistics
from the Norton forum, i.e. membership in the German and English forum, their
assigned rank and the number of posts read and posted. These were believed to be
indicators of domain competence, as a high number of posts written indicates that the
user answers posts, rather than just posting questions. Typically, a once-off user asks
one question and returns to answer within that same thread a few times (< 10 times)
and never returns after that. Furthermore, we assume that the more posts the user
has read, the more knowledge they gain on the Norton products and solving problems
related to them. In addition, ranking information was used cautiously, as the rank-
ing pattern is not always consistent. Due to this, participants were split into three

rank groups (guru, Symantec employees and other), as presented in Chapter 7, section

87



Chapter 4. Methodology

7.5. This information was retrieved from the section of the user profiles in the Norton
Community that is only visible to community administrators. Kudos was not used as

a measure, as it appeared to coincide with guru status predominantly.

Psychomotor competence is the last component of the post-editor profile and the fifth
sub-competence in Gopferich’s model - the final one to be considered for the purpose of
this thesis. Data for this sub-competence was collected during the post-editing process,

in the form of number of keystrokes and the time spent post-editing.

4.4.10 Interface

After having outlined the preparatory steps prior to the post-editing tasks, this chapter

now introduces the post-editing platform and the post-edited data collection process.

The participants completed the post-editing tasks in the ACCEPT portal. The post-
editing interface is displayed in Figure 4.1. The left half of the window shows the full
text to be edited for that particular task. In the top right box, the original segment
is displayed. This can be changed from shown to hidden using the switch displayed
above it, a feature developed based on the findings from the pilot study. In the edit
box, the user can edit the current segment. Comments are saved in the edit box at
the bottom right. All edits are saved automatically. Further functionalities are the

undo/redo buttons and the ACCEPT spelling and grammar checker.

Post-editing guidelines were available to the participants through the ACCEPT post-
editing interface. They were developed based on the following assumptions. Firstly,
post-editors in the Norton Community are not expected to be professional translator-

s/linguists. Secondly, the participants are lay post-editors, which means that providing
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Klicken Sie auf den Text um diesen zu bearbeiten:  Ausgangssatz: Original
ausblenden

W32.Downadup.B Hi, My Mac has been infected with
W32.Downadup.B.

Hallo, mein Mac wurde mit

W32.Downadup.B infiziert. Jede Ressource

sagt, dass diese Infektion ist nur fiir PCs und

bietet Lésungen auf PCs, um es zu ldsen. Ich

bendtige, um es zu entfernen, denn es ist = Hallo, mein Mac wurde m|it

mein Browser verlangsamen und anderen  W32.Downhadup.B infiziert.

Computern im Netzwerk.

Ich mdchte nur ohne l&cherlich Ladezeiten

netflix ansehen. L3

Ich denke, auf einem Versuch Sie

erfolgreich entfernt die Datei (mit dem Kommentare?
Befehl nach Erfolg wiirde zeigen rm "Datei
nicht gefunden”). Hoffentlich wird dies
verhindern, dass die wiederholten Berichte,
aber wenn nicht, lassen Sie mich wissen.

Aktueller Satz zum Bearbeiten:

e Aufgabe fertigstellen fir spater speichemn

P

FIGURE 4.1: Post-editing interface

them with the same comprehensive guidelines that translators receive may be inap-
propriate. Usually, corporate post-editing guidelines are developed and used in-house
and not available to the public (cf. de Almeida 2013, p. 38). There are different sets
of guidelines for bilingual post-editing available for industrial (e.g. GALE Post-editing
Guidelines 2007) and academic use (e.g. de Almeida 2013, Tatsumi et al. 2012). Fur-
thermore, post-editing guidelines have been developed seeking to establish a standard
(TAUS 2010). However, these guidelines have been developed for translators or at
least people with advanced linguistic skills. The guidelines developed for the AC-
CEPT portal were kept as concise and comprehensible as possible. They were largely
based on the TAUS Post-Editing Guidelines for “good enough” quality (TAUS 2010)
and combined with the monolingual post-editing instructions as presented in Koponen

(2011):
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e Aim for semantically correct translation.

e Ensure that no information has been accidentally added or omitted.
e Edit any offensive, inappropriate or culturally unacceptable content.
e Use as much of the raw MT output as possible.

e Basic rules regarding spelling apply.

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

e No need to restructure sentences solely to improve the natural flow of
the text. (TAUS 2010 [Online])

“Test subjects were instructed to edit the text (based on raw MT only)
into fluent and clear Finnish according to how they interpret the meaning”
(Koponen 2011 [Online]).

This approach was taken, as TAUS intended their guidelines to be used as a start-
ing point for developing PE guidelines relevant and customised to one’s own settings
(TAUS 2010). For this study, the goal was to make them appropriate for volunteer
post-editors with potentially no experience in translation/linguistics that are suitable
also for monolingual post-editors. The guidelines were reduced to four items. The
heading was changed to “tips” in German rather than guidelines, to make them more

appropriate for the volunteer context. The guidelines were displayed by clicking the

“Tipps” button (cf. Figure 4.1) and were as follows:2*

Tips for post-editing:

e Edit the text to make it more fluent and clearer based on your interpretation.

e Try to correct phrasal ordering and spelling, for example, if they make the text
hard or impossible to understand.

e Use words, phrases or punctuation as they are, if they are acceptable.

e If you are working with reference to the original text, make sure that no inform-
ation has been added or deleted.

24The German guidelines are available in Appendix F.
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4.4.11 Data Collection

To make the tasks available to the post-editors, two projects (Group A and Group
B) were created in the ACCEPT portal, containing 12 tasks each. Each task had

been formatted in a JSON format,?

as required by the portal. Besides an array of
source segments and matching target segments, this format allowed a manipulation of
how the raw machine translated output is presented to the post-editor, i.e. creating
paragraphs. A comprehensive overview of the project creation options and JSON file
format is presented in Roturier, Mitchell and Silva (2013). Most actions performed
by the post-editor in the post-editing environment were recorded using the ACCEPT
API in ACCEPT reports. These reports can be retrieved and displayed by project
administrators in the form of an XLIFF 1.226 compliant file in real time. The structure
of the XLIFF document is based on the reports developed by Specia et al. (Aziz, de
Sousa and Specia 2012). One task is mapped to one element in the XLIFF file, which
contains a header and a body element. The header element contains meta data on
the text that has been produced, such as keystrokes, the switches to show or hide
the source text?” and the post-editing time. The body element contains the actual
text of a segment. For each segment, the text of the source sentence is recorded,
the target sentence (the final version of the sentence), and any alternative translations.
Alternative translations can be previous revisions of the current segment or the machine

translated segment, if the user changes the segment once and does not revise it again.

The target element contains the last revision of the segment, below that, the original

*http://json.org/

2nttp://docs.oasis-open.org/xliff/vl.2/os/x1liff-core.html

2"Whenever a participant opened a task, the switch was set to the project default, here hiding the
source. We were hoping to record when the participants choose to see the source, i.e. when do they feel
that the monolingual raw MT output is not adequate enough to post-edit. Apart from one participant,
all participants switched to see the source text for all tasks, regardless of their English competence.
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machine translated segment is presented as the first alternative translation, sequentially
followed by any other revisions. Metadata, such as a comment on a segment, are
mapped to the respective revision of a segment by using unique phase names. An

example of an XLIFF file is presented below in Figure 4.2.

r¢x1iff wversion="1.2">
v<file original="69fb55d63b6636a66579b864e@3d63T9c6fc@cl35162428db98553ddBB4eeccho12b@2a550e31
language="en" target-language="de" datatype="" category="" product-name=""3
¥ <header:
» <phase-group>...</phase-group>
¥ <count-group name="1">
<count phase-name="r1.1" count-type="x-editing-time" unit="x-seconds">18.328</count>
<count phase-name="r1.1" count-type="x-start_source_switch" unit="instance"»show</count:
<count phase-name="rl.1" count-type="x-scurce_switch" unit="instance"»>2</count>
1"
1m

<count phase-name="rl1.1" count-type="x-source_switch” unit="x-seconds">»17.8@8</count>
<count phase-name="rl. count-type="x-source_switch” unit="x-seconds">»8.682</count>
</count-group>
P <count-group name="2"3»...</count-group>
P <count-group name="3">...</count-group>
P <count-group name="4">,..</count-group>
» <count-group name="5"3»...</count-group>
» <count-group name="6"»...</count-group>
B <count-group name="7">...</count-group>
P <count-group name="total">...</count-group>
</header>
¥ <body >
v<trans-unit id="1">
<source>IS this a wvirus</source>
<target phase-name="r1.1">Ist dies ein Virus</target>
¥<alt-trans phase-name="mt_baseline">
<target>Ist dies ein Virus</target:
</alt-trans>»
</trans-unit>
¥<trans-unit id="2">»
¥ <{source:
An Icon shows on my computer and it is rminstall[1].exe.
</source>
¥<target phase-name="r2.1">
Zeigt ein Symbcl auf meinem Computer, es ist die rminstall [1] .exe

</target>
¥<alt-trans phase-name="mt_baseline">
¥ {target>
Zeigt ein Symbel auf meinem Computer, und es ist rminstall [1] .exe
</target>

</alt-trans>
</trans-unit>
¥<trans-unit id="3"»
<source:I cannot find a file for this on drive c.</source>
<target phase-name="r3.1">Ich kann dafir keine Datei auf Laufwerk c finden</target:
¥<alt-trans phase-name="mt_baseline">
¥ {target>
Ich eine Datei nicht finden kann fiir diese auf Laufwerk c.
</target>
</alt-trans>»
» <trans-unit id="3">...</trans-unit>
b <trans-unit id="4">...</trans-unit:
P <trans-unit id="5">»...</trans-unit:
P <trans-unit id="6">...</trans-unit:
» <trans-unit id="7">...</trans-unit:
</body>
</file>

FI1GURE 4.2: Sample XLIFF report
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4.4.12 Evaluation

Subsequent to the completion of the post-editing tasks by the participants, the data
was extracted from the XLIFF reports for further analysis. The files were processed
automatically with Python scripts, extracting and aggregating the data required to

test the hypotheses.

Quality of the post-edited content is the dependent variable and is the central concept
for RQ1 and RQ3.2® As discussed in Chapter 2, there is no absolute quality for
translated or post-edited texts, as the concept of quality is subjective and needs to
be defined according to its context. Here, it was not only important to ensure that
the translation process was successful both in terms of meaning and language from a
domain specialist and a linguistic perspective but that the end-users were satisfied with
the translations. End-users in this context were members of the community who may
value a quick solution to their problem, i.e. content, over a slower but grammatically
correct and otherwise immaculate solution. These requirements informed the design

stage of the evaluation, as presented below.

A commonly used approach to evaluating (human) translation quality is that developed
by House (House 1977, House 1997, House 2015). She approaches the underlying
analysis of ST and TT on a macro level, e.g. genre and register, and a micro level,
e.g. lexical means and textual means. She focusses especially on the language pair
German-English, which is very relevant for this thesis. However, the text domain and

author, and the ‘commission’ of the translation are not an ideal fit for her approach of

28How does post-edited output produced by community post-editors compare to raw machine trans-
lated output? Does the post-editor profile influence the quality of the post-edited output?
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predominantly professionally authored high-quality texts, as this thesis deals with user-
generated forum content. Hence, we selected a quality evaluation approach that seemed
to be better suited to the texts (STs and TTs) at hand, here the error annotation
developed by de Almeida (2013) to tag post-edited content, as described in section

4.4.12.1.

4.4.12.1 Error Annotation

The first type of evaluation was performed by the present researcher and consisted
of an error annotation. This type of evaluation constitutes a top-down approach as
presented by Drugan (2013), a quality evaluation approach widely employed especially
in the translation industry. It facilitates an assessment of the quality produced in an
online community environment compared to that of professionally translated content
in the industry to a certain extent. The error annotation was based on the error

categorisation developed by de Almeida 2013.

The reasoning behind selecting de Almeida’s typology is the following. It is a typology
that is useful for the present experiment which, firstly, allowed for the classification
of both machine translated and post-edited text; secondly, for user-generated content;
and thirdly, for content produced by post-editors untrained in linguistics. Previously,
error typologies had been developed for classifying errors in either MT output (e.g.
Vilar et al. 2006) or post-edited output (de Almeida 2013, Koponen 2010). While
Vilar’s typology is widely used, it is not suitable here, as it categorises errors in terms
of state, i.e. missing or incorrect, rather than categorising by error type, e.g. grammar,
sense, spelling etc. Koponen’s typology focusses on categorising errors in post-edited

content with categories of concept, participant (agent) and relation. Her sub-categories
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are omission and mistranslated, which reflect the focus on post-edited content rather
than machine translated content. However, it does not distinguish between grammar
and spelling and can be difficult to apply to PE data due to ambiguity. De Almeida
develops a typology specifically for post-edited content She bases it on the LISA QA
model (LISA 2009), which is no longer maintained but has been widely used in the loc-
alisation industry. The LISA QA model’s categories include accuracy, mistranslation,
terminology, language, developed to identify errors in (human) translations as a quality
assurance step. This human component is what makes it interesting to this research.
De Almeida’s typology combines aspects of the LISA QA Model, GALE post-editing

guidelines and additional categories (cf. de Almeida 2013, pp. 86-96):
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Master categories

Essential changes Preferential changes Essential changes not Introduced errors
implemented

Subclassification for the four master categories
Main Categories Subcategories

Accuracy(completeness) Extra information in MT output
Information missing from MT output
Untranslated text

Consistency N/A

Country Decimal points
Quotation marks
Currency symbol
Date/time format

Format N/A

Language Adjectives
Adverbs
Capitalisation
Conjunctions
Determiners
Gender
Nouns
Number
Phrasal Ordering
Prepositions
Pronouns
Punctuation
Spelling
Verb tense

Mistranslation N/A

Style N/A

Lexical Choice N/A

TABLE 4.3: Error typology (de Almeida 2013, p. 95, reproduced from Table 3.6)

Colour coding;:

Black — categories from the LISA QA Model
Blue — categories from the GALE PE Guidelines
Magenta — categories added by de Almeida 2013

The presented error categorisation was used for the purpose of identifying errors in
the post-edited content.?? As described in Mitchell, O’Brien and Roturier (2014), the
categories Country, Consistency and Style were not considered in the experiment here.
While there were no occurrences for the first category, the latter two were not ap-

plicable to forum content in general, where consistency in terminology and style are

29Throughout this thesis, the terms ‘Accuracy’, ‘Language’ and ‘Format’ are used capitalised when
they refer to de Almeida’s typology.
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uncommon. Furthermore, the tasks for the domain specialist evaluation were composed
of a set of four randomly picked post-edited versions of a pool of nine, thus render-
ing consistency impossible by default. The categories retained were accuracy errors
(additional information, missing information, untranslated information, mistranslated
information),? language errors consisting of any kind of grammar or spelling errors and
format errors (here reduced to missing/additional spaces in order not to over-penalise

“errors” that are due the nature of user-generated content).

A sample of 44% of all post-edited content collected rather than the whole pool of
segments was annotated, as is common practice with error annotations. The content
that was error annotated was the same that was evaluated in the domain specialist
evaluation. Segments were extracted randomly with four post-edited versions for the
source segments and one machine translated version. It was ensured that an equal

number of segments per post-editor was chosen.

The tool used for the error annotation was BLAST (BiLingual Annotation/Annot-
ator/Analysis Support Tool), a standalone tool for the error analysis of MT output
developed by Stymne (2011). As BLAST may be used with any error typology, a
typology corresponding to the de Almeida categorisation was encoded in a file that
is readable by BLAST. The intuitiveness, simplicity and flexibility of the program in-
formed the choice to use it here, rather than other tools that are equally effective, such
as Appraise (Federmann 2010) but which would have involved more extensive effort in

preparing and maintaining the error annotation.

Figure 4.3 displays the user interface of BLAST. The top half of the window displays

three segments: a source segment, a corresponding reference segment (or machine

30De Almeida keeps this category separate. Here, it was integrated into the Accuracy category.
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translated segment) and a machine translation system segment (or post-edited seg-
ment). The bottom half displays the available error categories, based on the category

file used, which can be selected for the active word or phrase.
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2] Blast: CAPRDASymanteC\ACCEPT\WP?&t8\Study INFarAutamaticEval\German\almeida teot proj T W o=
File
s Perhaps, it is inevitable to grani an administrator account to a big kid since he was supposed to install many beneficial E
I | softwares Is there a resolution?
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r Es ist vielleicht unvermeidlich, einem groBen Kind ein Administratorkonto einzurichten, weil es viele zusatzliche =
€ | Softwareprogramme installieren soll. Gibt es eine Losung?
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Country Untranslated text
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FIGURE 4.3: Screenshot of BLAST

Once the content is annotated for errors, BLAST automatically calculates the number
of errors and the number of occurrences of each error type per file. All additional
information was extracted from the respective BLAST project files. The raw machine
translated output and 44% of the post-edited content (the same content that had
been evaluated by domain specialists — see section 4.4.12.2) was annotated using this
approach. The errors were not annotated in reference to a gold-standard reference.
Rather, the smallest number of errors were identified that would have needed to be

corrected to achieve a correct translation.
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4.4.12.2 Domain Specialist Evaluation

Human evaluation was believed to be better suited for the evaluation of post-edited
content produced by volunteers of the Norton Community than AEMs as confirmed
in the pilot study (cf. section 4.3). Based on observations made during the pilot
study, it was also anticipated that the post-editing steps and approaches would be

unpredictable, due to varying language skills and profiles of the volunteer post-editors.

Drawbacks to this approach are low inter-annotator and intra-annotator agreement,
subjectivity and the difficulty of judging both concepts consistently for long sentences
(Denkowski and Lavie 2010). While long sentences were eliminated in the pre-editing
step of this study, we attempted to pre-empt the agreement problems by informing the
evaluators about the evaluation guidelines and expectations in face-to-face meetings
and using a training video. Relative ranking, the solution suggested by Denkowski
and Lavie to decrease subjectivity, does not seem adequate here. The post-editing
strategies employed by community post-editors are unpredictable and most likely to
differ greatly. While relative ranking facilitates the identification of the best/worst
MT systems or post-editors, the rating of adequacy and fluency gives insight into
the individual solutions by the post-editors independently and relative to each other.
Thus, the approach chosen for the domain specialist evaluation is that of judging both

adequacy and fluency on a 5-point Likert scale.

Adequacy was rated on a five-point Likert scale adopted from LDC (2005). It was rated
for each segment in comparison to a gold-standard reference translation, in a mono-
lingual manner. It has been discussed whether gold-standard translations produced

by professional translators are always an adequate choice. We deemed it a reasonable
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choice here, as knowledge of the community post-editors’ profile was not available and
the translation quality was unpredictable. Furthermore, the gold-standard reference

translations were verified by the present researcher.

The concept of fluency was also adopted from LDC (2005) and rated on a five-point
Likert scale. A minimum of two evaluations for adequacy and fluency (LDC 2005)
were considered adequate, a minimum of three evaluators are considered essential by
Dyson and Hannah (1987, p. 166), while a minimum of four evaluators to achieve
reliable results is recommended by Arnold (1994, p. 162). The aim was to recruit eight
evaluators. Due to a resource shortage, however, seven domain specialists,®' three for
Group A and four for Group B, were recruited internally. Regarding the evaluator skill
set, domain knowledge was given priority over translation or post-editing experience,
as the end-users of the translated content are users of the Norton Community and we

assume their profile constitutes a closer match to that of the evaluators.

Prior to the evaluation, an introductory email describing the project and tasks was sent
to the evaluators including the informed consent and plain language statement.?? It
contained a link to a training video developed by the present researcher demonstrating
the evaluation for example segments and how to deal with ambiguous cases, as based
on problems identified by Denkowski and Lavie (2010). It also contained a summary

of the evaluation guidelines discussed in the video, which is presented below:33

e Adequacy and fluency should decrease with an increasing number of mistakes.

e BUT: if the meaning of just one word is wrong and this leads to a meaning
opposite to the intended being attributed to the whole sentence, then adequacy
should decrease dramatically

31 A domain specialist is defined as a (former) Symantec employee working either in the localisation
or the technological support department.

32They agreed to these in the Evaluator Survey, as can be found in Appendix G.

33The German translation can be found in Appendix H.
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e Missing information should be penalised according to quantity.

e Additional information should be penalised according to how much the meaning
of the reference translation has changed.

e Based on your domain knowledge, variation in the translations should be toler-
ated if the meaning of the sentence is still correct.

e Adopting an English term in German, as well as the translation of the same term
should be equally tolerated.

e Do not spend more than a few minutes on the evaluation of a sentence and its
corresponding translation candidates.

e Close a task if you are not currently working on it. (The time of the evaluation
will be recorded.)

The evaluation platform used was the open-source tool Appraise, developed and de-
scribed in Federmann (2010). This tool has been used in similar tasks, before, for
example in the WMT shared tasks (cf. Callison-Burch et al. 2012a). Other tools, such
as Amazon’s Mechanical Turk were also considered but dismissed, due to lack of con-
trol over the evaluator profile. The code for Appraise, which is available on GitHub,3*
was modified for the purposes of the evaluation and an individual instance of the tool

was set up.

The content evaluated in the domain specialist evaluation consisted of the same tasks
that had been annotated during the error annotation (cf. section 4.4.12.1), 12 tasks
per group. To facilitate the measurement of intra-annotator agreement, the agreement
for the evaluators with themselves, 10% of the content (one task) was evaluated twice.
Twenty-six evaluation task objects were uploaded for evaluation, 13 tasks per evaluator.
The kappa coefficient (k) was used to calculate intra-annotator and pairwise inter-

annotator agreement.

An example of the evaluation of a task is presented in Figure 4.4. The top part

shows the German translations of the questions related to fluency and adequacy as

3nttps://github.com/cfedermann/Appraise
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adapted from LDC (2005). Below that the reference translations of the active segment
is displayed in bold with the preceding and following segment in regular font (for

context).

The largest section of the interface displays five translation candidates for the active
segment, containing four post-edited versions and the machine translated version. The
origin of a segment (post-edited solution or machine translation) was not known to the
evaluators. The translated labels for both scales (fluency and adequacy) are displayed
above each translation candidate. As is evident from Figure 4.4, it was a monolingual

evaluation task with all labels and descriptions presented in German.

002/007

A’ Wie viel der in der Quellibersetzung B wird auch in der Zielbersetzung ausgedriickt? (Volistandigkeit) || B: Wie wiirden Sie die sprachliche
Qualitat der Ubersefzung einschatzen? (Sprachfluss)

Ist das ein Virus? Auf meinem Computer wird ein Symbol angezeigt: rminstall[1].exe. Ich kann auf Laufwerk "C" keine Datei dafir finden.

A @ nichts ¢ wenig ¢ Vieles ¢ das Meiste ¢ alles ||| B: ¢ unverstandiich ¢ zusammenhangsios ¢ nicht muttersprachlich @, gut ¢ perfekt
Mein Computer zeigt das Symbol rminstall [1] .exe an.

A @ nichts ¢ wenig ¢ Vieles ¢ das Meiste ¢ alles ||| B: ¢ unverstandiich ¢ zusammenhangsios ¢ nicht muttersprachlich ¢, gut ¢ perfekt
Es ist ein Icon auf meinem Computer sichtbar und es ist rminstall [1] .exe

A @ nichts ¢ wenig ¢ vieles ¢ das Meiste ¢ alles ||| B o 7 nicht muttersprachlich &, gut ¢ perfekt
Zeigt ein Symbol auf meinem Computer, und es ist rminstall [1] .exe

A @ nichts @ wenig & vieles @ das Meiste & alles ||| B: @ unverstandiich & zusammenhangslos & nicht muttersprachlich @, gut @ perfekt
Auf meinem Computer wird ein Icon angezeigt, ndmlich rminstall [1] .exe.

A & nichts & wenig - vieles ¢ das Meiste & alles ||| B: ¢ unverstandlich & zusammenhangslos & nicht muttersprachlich &, gut ¢ perfekt
Es wird das Symbol rminstall [1] .exe auf meinem Computer angezeigt

KRR | CReset | | @FiagEmor

FIGURE 4.4: Screenshot of evaluation task in Appraise

4.4.12.3 Community Evaluation

In order to ascertain how the post-edited content would be received by the end-users
of the translated content, the importance of which has been stressed since the early
days of MT evaluation (see e.g. van Slype 1979), an evaluation in the German Norton

Community was devised. It takes the form of a bottom-up evaluation step (cf. Drugan
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2013), which is then compared against the two top-down evaluation steps presented
above (cf. section 4.4.12.1 and section 4.4.12.2), thus facilitating a comprehensive view

of the quality perception of community post-editing.

The rating widget used in the German Norton Community was based on a previous
project (cf. Mitchell and Roturier 2012), in which the comprehensibility of machine
translated content (English-German) was rated by members of the German Norton
Community in their forum. The widget is pictured on the left in Figure 4.5. It
prompted the users of the Norton forum to rate whether the machine translated post

displayed on the right was comprehensible or not.

Sign Out * My Settings * Hel Iser =

Forum | Norton-Diskussionsforum | MU Forum | Norton LiveUpdate Problem!!!

m Topic Options Message Listing Previous Topic  Next Topic
Max_mMU T mn Options +
OFoTSErt e qutgp IV.|‘veUpdate Problem!!! :

5-02- 614

Updates verfugbar sind ". Installation von jedem Update ist wieder.
Morton installiert Internet Securty 2013_ Irgendwelche L&s en’?

Ubersetzung

verstandlich?

@Ja ©MNein
Abstimmen |

gs: Nerton LiveUpdsts Prob izw All (1 0 Kudos mm

FIGURE 4.5: Evaluation in previous MT evaluation project

Although rating required only two clicks, only 100 votes were collected in six months in
a previous project (Mitchell and Roturier 2012). It was hoped to increase participation
by making the content more accessible, i.e. by including the content to be evaluated
on the front page and every other board page of the forum. In addition, the evaluation

took place on segment rather than on post-level.

The content that was evaluated, fifty segments in total,>> was randomly selected from
the content that had been evaluated in the previous two evaluation steps, based on the

pool of segments with an agreement of three or more evaluators for the fluency score

35For a list of these, see Appendix I
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in the domain evaluation, which amounted to 668 raw MT output and post-edited
segments. The set contained 15 machine translated sentences, 4 machine translated
sentences that were submitted unchanged by one or more post-editors and 31 post-
edited sentences. It was ensured that no sentence was included more than once in the
set. A hundred-and-seventy-five of these were distinct source segments, of which ten
segments were selected for each score. The reasoning behind selecting segments with
scores ranging from 1 to 5 was to test the agreement between professional evaluators
and community members on all levels. Fluency was evaluated, rather than adequacy,
to keep the task as short as possible, as the language competences were unpredictable.
Hence, the tasks were performed monolingually, i.e. with access to the raw MT output
only. The community members3® were presented a stripped-down fluency scale of that
used in the domain specialist evaluation. As the evaluation was included on the front
page of the community, a short description was included with the sample sentence and
the scale, as can be seen in Figure 4.6. Guidelines were not included in order to keep

the task as concise and simple as possible.

In order to ensure comparability to a certain degree between the three types of eval-
uation, the following was considered. Accuracy as employed in the error annotation
was linked to adequacy in the domain specialist evaluation, as they both deal with the
meaning transferred. Language in the error annotation was roughly represented by
fluency in the domain specialist and the community evaluation. The error annotation
differed from the domain specialist and the community evaluation in that it is based on
the classification and quantification of errors, rather than assigning a score on aspects

of translation quality.

36Here: any user visiting the German Norton Community regardless of whether they are registered
or not during the evaluation period.
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Bewerte die sprachliche

Qualitat des folgenden Rate the fluency of the following sentence*:
Satzes™ When a page opened, I noticed that the
Als sich eine Seite &ffnete, ich habe email had not been sent by a friend.
pemerkt, dass die E-Mail nicht von
einem Freund gesendet wurde. . .
incomprehensible
8] unverstandlich disAuent
) zusammenhangslos )
) nicht muttersprachlich non-native
i gut good
- perfekt
perfect

Abstimmen | Vote

“Diese Bewertung hilft, uns die Qualitét . . . .
maschineller (lbersetzung zu verbessem *This evaluation helps us to improve the quality of

und sc mehr Inhalte bereitzustellen. machine translation and to thus provide you with
more content.

FIGURE 4.6: Community evaluation
widget plus translation

The question for fluency, or “Sprachfluss” and “sprachliche Qualitit” as used in Ger-
man in the domain specialist evaluation, was shortened for the community evaluation,
as presented in Figure 4.6. The two evaluation designs differed further in that the
domain specialists were briefed on the purpose of the study and the evaluation in a
face-to-face meeting and additional instructional emails, while this information was
captured in one statement at the bottom of the rating widget for the community.?”
Community members only rated fluency and did not have access to a reference trans-

lation in contrast to the domain specialist evaluation.

The use of different typologies and the switching between languages prevented a con-
sistent use of terminology throughout the thesis. To facilitate a comparison between
the evaluation designs, nevertheless, the concept of ‘Accuracy’ is connected directly to
‘Adequacy/Vollstandigkeit’ and ‘Language’ to ‘Fluency/Sprachliche Qualitit/Sprach-

fluss’.

3"There was more information available for community members in a board dedicated to announce-
ments.
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4.5 Concluding Remarks

This chapter presented the methodology for both the pilot study and the full-scale
study. Initially, the approach of a mixed methods research design was outlined, applied
and justified as an approach for the current thesis. Subsequently, the design, procedure
and observations made during the pilot study were described. Based on this, the
revised research questions and corresponding hypotheses were derived and presented,
followed by the operationalisation of the research questions and the variables. The
experiment procedure was outlined briefly, followed by an in-depth discussion of the
experiment design and the methods to measure the variables occurring in each step.
The first involved the description and justification of the methods chosen to sample the
participants and the content to be post-edited, the pre-editing and machine translation
step and the operationalisation of the post-editor profile. The second presented the
post-editing user interface and the data collection method. The last investigated the
concept of post-editing quality, presented the final methods used to measure the same
and the reasoning behind each choice, which facilitates the analysis of the data and

the results are presented in the following chapters.
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Results I - Quantitative Analysis

of Quality

5.1 Introduction

After outlining the methodology employed in this thesis, Chapter 5, Chapter 6 and
Chapter 7 present a discussion of the data gathered in the post-editing experiment, the
first focussing on PE quality from a quantitative perspective, the second on PE quality
from a qualitative perspective and the third on the relation between the post-editor
profile and quality. Chapter 5 investigates post-editing quality as measured by the
error annotation, the domain specialist evaluation and the community evaluation. The
results from each evaluation step are presented, followed by a discussion on quality
in comparison to the raw machine translated output in the context of community

post-editing, in answer to RQ1:
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RQ1)How does post-edited output produced by community post-editors compare to raw

machine translated output?

Figure 5.1 illustrates the data involved in answering RQ1. It consists of establishing
counts of errors remaining in the MT and PE output, an evaluation performed by
domain specialists and an evaluation performed by community members, i.e. end-
users. As described in Chapter 4 section 4.4.12.1, 44% (1,738 segments) of the post-
edited and the machine translated content were evaluated in the error annotation and
the domain specialist evaluation steps. A subset of 50 segments were evaluated in the

community evaluation (see Chapter 4 section 4.4.12.3).

Quality

Domain
Specialist
Evalutation

Community

1738 -
Evaluation

Segments

50
Segments

Error
Annotation

PE MT PE MT PE MT ‘
RQ1

FIGURE 5.1: Exploring the concept of quality - RQ1

5.2 FError Annotation

This section focusses on the data obtained through the error annotation of the MT
and the PE content. The error annotation involved identifying the errors remaining
according to de Almeida’s error categorisation (see Chapter 4 section 4.4.12.1), i.e. all
errors present in both types of content. Errors were identified according to the defini-
tions presented in de Almeida (2013, pp. 91-94). For the PE output, this was the case
for errors regardless of whether they were present in the raw MT output or not. As
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Number of Total in % Accuracy in % Language in % Format in %

errors

0 658 47 1,012 72 878 62 678 87
1 331 23 250 18 316 22 99 13
2 176 12 88 6 132 9 5 1
3 110 8 28 2 55 4 1 <1
4 56 4 16 1 24 2 2 <1
5 34 2 11 1 6 <1 0 0
6 28 2 6 <1 3 <1 0 0
7 10 <1 0 0 0 0 0 0
8 5 <1 1 <1 0 0 0 0
9 4 <1 2 <1 0 0 0 0
10 2 <1 0 0 0 0 0 0

TABLE 5.1: Error annotation - overview of segments with n number of errors

previously mentioned, the categories considered were Accuracy errors (additional in-
formation, missing information, untranslated information, mistranslated information),
Language errors (grammar or spelling errors) and Format errors (missing or additional
spaces). Format was considered separately, as incorrect spacing may not necessarily
be regarded as degrading the post-edited content. This stands in contrast to incorrect
punctuation. For example, misplaced commas may distort the flow of the sentence and

missing commas may render a sentence very hard to read.

Table 5.1 presents a summary of the results of the error annotation by displaying the
number and percentages of segments that contained 0 errors, in the Accuracy category
and in the Language category, followed by the number and percentages of segments
that contained 1 error in total, for Accuracy and for Language etc. It is evident that
47% of all post-edited segments contained no errors, while 72% contained no Accuracy
errors and 62% no Language errors. While 47% may seem low, it needs to be noted

that this includes data from all post-editors and all errors (also Format errors).
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5.2.1 Focus on Accuracy and Language

In order to expand on the results presented above, the error categories Language
and Accuracy are presented separately in the following table per post-editor. This
enables an investigation of both concepts and the linking of Language to “fluency”
and Accuracy to “adequacy” as used in the domain specialist evaluation in section
5.5. Table 5.2 displays the annotation results for all post-editors from both group A
and B.! It displays the absolute number of errors remaining in the raw MT output
and the PE content, followed by the ratio of PE errors over MT errors in percentage
terms. The same format is used for errors in the Accuracy category, the Language and
the Format categories. The final column contains the number of segments that were

evaluated per post-editor.

Overall Accuracy Language Format
MT PE % MT PE % | MT PE % | MT PE % | seg.
Al 234 163 70 | 112 87 78 | 117 61 52 5 15 300 81
A2 297 101 34 | 137 28 20 | 156 60 38 4 13 325| 81
A3 280 82 29 | 114 31 27 | 161 48 30 5 3 60 | 76
A4 255 50 20 | 124 24 19 | 129 25 19 2 1 50 | 80
A5 270 59 22 | 126 16 13 | 141 34 84 3 9 300| 82
A6 281 36 13 | 123 11 9 154 22 14 4 3 75 | 82
A7 252 45 18 | 120 22 18 | 128 20 16 4 3 75 |75
A8 252 54 21 128 22 17 | 119 24 20 5 8 100| 82
A9 265 54 20 | 126 19 15 | 135 30 22 4 5 125 85
AVG | 265 72 27| 123 26 24 | 138 36 33 4 7 163 80
B1 231 157 68 92 60 65 | 136 93 68 3 4 133| 77
B2 221 68 31 101 16 16 | 115 50 43 5 2 40 | 74
B3 242 126 52 | 105 32 31 134 90 67 3 4 133| 79
B4 232 53 23 93 19 20 | 137 27 14 6 2 33 |77
B5 229 29 13| 102 10 10 | 121 17 14 6 2 33 |80
B6 264 61 23 | 113 17 15 | 144 39 27 7 5 71 |75
B7 290 157 54 | 126 79 63 | 158 69 44 6 9 150 78
B8 281 197 70 | 121 113 93 | 155 75 48 5 9 180]| 76
B9 279 93 33 | 113 38 34 | 162 42 26 4 13 325| 77
AVG | 252 105 41 | 107 43 39 | 140 55 40 5 5 157 77

TABLE 5.2: Error annotation results

!These results are also presented and discussed in Mitchell, O’Brien and Roturier (2014).
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On average, the raw MT output selected for evaluation per group A and group B
contains a very similar number of errors (265 vs. 252). Within the groups, however,
the number of errors in the raw MT output varies slightly, despite a random selection
process of segments for each post-editor. In group B for both Accuracy and Language,
the remaining number of errors are higher on average than for group A, which suggests
that group A performed better overall than group B. The scope of errors remaining in
the PE output for both groups ranges between 13% (A6, B5) and 70% (A1, B8). This
illustrates that there is great variance in post-editing success across the post-editors.
In contrast to group A with one post-editor (A1) producing PE output still containing

> 50% errors, five post-editors in group B produced such output (B1, B3, B4, B7, BS).

Comparing the errors remaining in the PE output for Language and Accuracy, an
average of 4.94% more errors corrected in the Language category can be observed,

which is not statistically significant, however.

URLs contained the largest share of Format errors, i.e. additional and missing spaces,
in the raw MT output (e.g. Http: / / www.bleepingcomputer.com / hitp: / / www.geekstogo.com
/ Forum / hitp: / / www.cybertechhelp.com / forums / hitp: / / support.emsisoft.com
/ Forum / G-help-my-pc-is-infected / hitp: / / forums.whatthetech.com /. - Task A8,
Segment 8.) Furthermore, post-editors introduced additional spaces in front of punctu-
ation or at the beginning of sentences (e.g. FEchitzeit Scanner miissen alleine arbeiten.
in the post-edited content - Task B6, Segment 6). These observations, supported by
the surprising increase in Format errors, may indicate that Format errors were not
considered as high priority by the post-editors. This lack of attention to format may
have been facilitated, for example, by the guidelines that promoted reusing “words,

phrases or punctuation as they are”, without, however, giving clear instructions on
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formatting issues (cf. Chapter 4 section 4.4.10).

In summary, the number of errors remaining in the post-edited texts ranged from 13%
to 70%, which shows that community post-editing can be feasible, depending on the
post-editor. Results varied greatly across the post-editors with none of the participants

producing output without errors.

De Almeida finds in her study that on average professional translators who post-edited
texts in French and Brazilian Portuguese failed to correct 13.44% of all essential changes
required and introduced 4.88% of new errors, adding up to a total of 18.32% errors
remaining in the post-edited output (cf. de Almeida 2013, p. 186). This shows that
the best performing post-editors (cf. Table 5.2: A6, A7, B5) of our study in the
Norton Community were able to achieve results of the same or higher standard as the

professional translators in de Almeida’s study.

For French (en-fr), de Almeida found that 25% of the changes not implemented and
newly introduced belonged to the Language category, while 71% belonged to the Ac-
curacy category (de Almeida 2013, pp. 189-191).2 For Brazilian Portuguese (en-bp),
the numbers seem to be nearly reversed, as it is 27% of errors remaining, i.e. not
corrected /newly introduced errors in the Accuracy category and 66% in the Language
category (de Almeida 2013, pp. 192-194). Evidently, these results are very different
to those presented here. A reason for this may be the suitability of the post-editors
in general, professional translators versus volunteer community members or language-
specific post-editing behaviour, depending on the output of the machine translation

system and typical language specific mistakes, which is discussed in Rico and Ariano

2This is based on the interpretation of the numbers presented, summarised to include both Accuracy
and Mistranslation errors, which are combined in the Accuracy category in the present study.
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(2014), for example, focussing on the need for and the development of language specific

post-editing guidelines for English-Spanish.

5.2.2 Focus on Sub-Categories of Errors

In order to investigate errors remaining and post-editing behaviour in more detail, the
following section deals with the type of errors the post-editors corrected within the

categories Language and Accuracy.
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|:| spelling |:| format |:| punctuation |:| capitalisation
|:| conjunction |:| preposition : gender number
|:| determiner |:| noun |:| pronoun |:| adjective
verb phrasal ordering

FIGURE 5.2: Overview: errors corrected/ introduced in % - Language category

Figure 5.2 shows the percentages of errors corrected from the sub-categories in the

Language category across all post-editors.

It is evident that for over 50% of the data for spelling, format and punctuation, errors
were introduced in these categories, rather than corrected. The median (horizontal line
in the box) of corrected errors (in %) is 0. For capitalisation and conjunctions, there

are still negative data points, with a positive trend as indicated by the raised median.
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It is interesting to note that for format, punctuation and capitalisation, none of the
post-editors corrected all errors present. This may be due to the fact that these three
categories are subject to interpretation and preference, i.e. errors may not necessarily
be perceived as errors, and errors in these categories may be tedious to rectify. While
interpreting the data in these five categories, it needs to be considered that they had

a low number of occurrences (average number per post-editor: 5 to 8).

As the median values indicate, the preferences for which errors to correct were close
for numbers, determiners, nouns, pronouns, adjectives, verbs and phrasal ordering er-
rors, with the highest number of occurrences in the category determiners, pronouns
and phrasal ordering. Phrasal ordering was considered most important?® and has the
smallest spread of errors corrected ranging from 45% (outlier) to 100% and a median
of 88%. Although the lower number of occurrences only allow for a tentative interpret-
ation, the data collected suggests that verbs (85%), adjectives (85%) and nouns (81%)
seem to have been considered high priority, as underlined by the small range of data

points.

From Figure 5.3, it can be seen that mistranslations (83%) and extra information (82%)
were corrected the most, followed by information missing (77%) with untranslated

information being the least important category (69%).

In regards to Accuracy, the failure to correct 100% of missing information and mis-
translation may have been due to the guidelines or due to a lack of training as a
translator, e.g. insufficient SL skills. Presumably, correcting language errors requires
less cognitive effort as it is performed monolingually, than correcting accuracy errors,

which is performed bilingually. This gives rise to the question of why surface errors,

3Importance is based on the percentage of errors being corrected.
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FIGURE 5.3: Overview: errors corrected/ introduced in % - Accuracy category

such as capitalisation or format errors were not corrected, as we assume they require
even less cognitive effort than correcting grammatical errors. This may suggest that
there is a certain threshold of cognitive effort below which the community members
regard correcting errors as tedious and not beneficial, which results in errors below

that threshold not being corrected.

In order to contextualise the results from the error annotation in the current body of
research, they are compared to the French post-editing results gathered by de Almeida
(2013) using the the same error annotation. Errors from the categories mistranslation
(43%),* information missing (31%) and capitalisation (6%) are the categories that are
most often not corrected. For the categories adjective, adverb, conjunction, gender,
number, preposition and punctuation, between 95% and 100% of all errors present in
the raw MT output were corrected. In de Almeida’s data Accuracy errors are the
type of errors that remain most often in the post-edited output, while there was no

statistically significant difference in the data for this study. In terms of Language,

“Percentages of all errors not corrected were calculated from de Almeida’s data by the present
researcher.
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there seems to be a parallel that correcting capitalisation errors is not of high priority,

regardless of the setting.

It has to be noted that the distribution of errors in the raw MT output differs consid-
erably between de Almeida’s study and the present study, e.g. in de Almeida’s study,
errors of phrasal ordering account for one of the lowest error occurrence rates in the
raw MT output, while it accounts for one of the highest occurrence rates in the present
study, which is due to the language pairs under consideration. Hence, a comparison

on a fine-grained level may not be beneficial.

5.3 Domain Specialist Evaluation

This section deals with the domain specialist evaluation to provide a second perspect-
ive on PE quality, using another top-down approach that is more high-level than the
error annotation. The focus here is on domain specialists who are native speakers of
the target language and (former) employees of Symantec either in the localisation or
the technological support department. They rated adequacy based on their domain
knowledge and fluency with reference to a gold-standard translation, i.e. monolin-
gually (see Chapter 4 section 4.4.12.3). Due to the monolingual nature of the tasks,
the German terms were presented to them: “Vollstéandigkeit” (adequacy) and “Sprac-
hfluss” /“sprachliche Qualitét” (fluency). Seven domain specialists (German native
speakers) evaluated 905 (group A) or 865 (group B) segments. Of these, four were
trained linguists as well as domain specialists. The evaluation took place over a period
of two weeks. It was carried out using the open source evaluation system Appraise
(Federmann 2010). The evaluators were not aware which segments were post-edited

and which were machine translated. 44% of the post-edited content was selected and
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combined randomly. Twelve tasks with one reference translation and four transla-
tion candidates provided by the post-editors plus one machine translated solution per
segment were created. Ten percent (group A: 17 segments, group B: 15 segments)
of this content was presented twice to the users, in order to measure intra-annotator

agreement. The evaluators completed 13 evaluation tasks.

Table 5.3 presents the overall results for the domain specialist evaluation. It displays
the share of segments per score for the post-edited content and the machine translated
output. Overall, it can be seen that post-editing was successful in terms of adequacy
with 67%, i.e. two thirds of all post-edited segments, rated as containing all content,
compared to roughly one third for all machine translated content. In terms of fluency,
39% of the post-edited segments were rated as “perfect” (5) and 34 % as “good” (4),
combined 73%. While it is crucial for the post-edited content to transfer all meaning

13 R
perfect”,

correctly (adequacy), it may not be crucial for the language (fluency) to be
with a quality result of “good” possibly being sufficient. In this light, community
post-editing is considered as successfully increasing quality for both adequacy and
fluency compared to the raw MT output. It does not, however, reach the quality level
of professional translation, e.g. of that determined on average, 73%, in Sinaiko and
Brislin (1973). Despite the fact that the work by Sinaiko and Brislin seems outdated, it
makes for an excellent comparison, as they measure quality not only from three different
perspectives (using an error categorisation, knowledge testing and performance testing)
but as they design evaluation techniques that are very costly in terms of resources

and thus potentially more rigorous than current approaches to measuring translation

quality.
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score PE adequacy in % MT adequacy in % PE fluency in % MT fluency in %

5) 67 36 39 11
4 20 23 34 10
3 6 12 16 28
2 4 18 6 24
1 2 11 5 27

TABLE 5.3: Domain evaluation - PE segments (in bold) compared to MT segments
per score, both in %

5.3.1 Domain Specialist Evaluation Per Post-Editor

This section aims at explaining the origin of the numbers presented in Table 5.3,
focussing on the performance per post-editor. Figures 5.4 and 5.5 show the number
of segments for each score (e.g. 1 = “incomprehensible” for fluency and “none” for
adequacy) per post-editor for both adequacy and fluency with the post-editors on the
x-axis and the evaluation scores on the y-axis. This includes the scores for the raw
MT output (MT A and MT B in Figure 5.4 and 5.5). The results are ordered by the
share of segments with the best score (“5”) and show the ranking (increasing) of the

post-editors and the machine translated content based on the share of segments rated
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FIGURE 5.4: Number of segments per score and post-editor for adequacy and fluency
in %, group A
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FIGURE 5.5: Number of segments per score and post-editor for adequacy and fluency
in %, group B

It is evident from Figure 5.4 that all post-editors were able to increase the share
of segments with a score of 5 for both adequacy and fluency. Apart from Al, the
share of segments with all meaning preserved (score “5” adequacy) was increased to
50% or higher with 70% of all segments reaching a adequacy score of “5” for the
best performing post-editor. For group B, cf. Figure 5.5, there was one post-editor
who scored slightly lower for adequacy than the raw MT output was scored. Overall,
adequacy was scored considerably higher from the onset for group B; 24% of segments
with a score of “5” for the raw MT output of group A and 46% of segments with
a score of “5” for the raw MT output of group B. The possibility of the MT output
naturally containing fewer errors for group B than for group A can be ruled out based on
the results of the error annotation, which indicated an equal number of errors for both
groups in the MT output. On the other end of the spectrum, the best performing post-
editor for group A achieved a share of 70% with a score of “5”, while it is considerably
more for group B with 87% of segments with a score of “5”. Again, it is useful to
remember that even professional translators do not achieve 100% on average in quality

evaluation processes.
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Figure 5.4 shows that, for group A, considerably fewer segments reached a score of “5”
in fluency before and after post-editing compared to the results for adequacy. This
discrepancy can also be observed for group B, as presented in Figure 5.5. None of
the post-editors reached a share of above 55% of segments with a score of “5”. This
may be due to a number of reasons. Firstly, the guidelines specified to reuse as many
structures from the raw MT output as possible. Secondly, the focus may have been on
the content rather than the language while post-editing. Thirdly, editing the language
may have been considered too tedious in some cases. Of course, language can never
be accurately distinguished from content. To facilitate an analysis on a macro-level, it
is assumed here that, on average, a distinction could and was made between language

and content errors.

This shows that the best performing post-editors are able to achieve quality levels
in terms of adequacy approaching that of professional translators as determined by

similar studies, but not in terms of fluency.

These results somewhat contradict the results from the Error Annotation presented
above, in which a comparable number of errors remained in both Language and Ac-
curacy. A reason for this could be that it is cognitively less demanding to evaluate
‘fluency” than “adequacy”, as the first is evaluated with reference to the T'T only and

the latter with reference to both the TT and a reference translation.

5.3.2 Domain Specialist Evaluation Per Evaluator

This section investigates the homogeneity of the two groups of evaluators in order to

determine where the evaluator variance stems from.
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MT adequacy PE adequacy difference MT fluency PE fluency difference

group A 2.98 4.28 1.30 2.50 4.05

1.54

group B 4.13 4.64 0.52 2.59 3.86

1.27

TABLE 5.4: Comparison between raw MT output and PE results, average results

Table 5.4 displays the results from the evaluation of the raw MT data compared to the
evaluation of the corresponding PE content for both group A and B. The first column
specifies the average scores by evaluator compared to the output produced by each
post-editor.® This includes all data obtained through the domain specialist evaluation,
i.e. 44 % of the post-edited content plus the repeated segments for measuring intra-
annotator agreement. The second column contains the average of the adequacy scores
for the raw MT output per evaluator. The third column presents the average adequacy
scores for the PE produced for each evaluator-post-editor pair. The fourth column
shows the average difference between the two preceding values. Column five contains
the average fluency scores for the raw MT output and column six for the post-edited

output, which is followed by the average difference.

For group A, it was the case for all post-editor evaluator pairs (individually and on
average) that the ratings improved compared to the raw MT output with (high) stat-

istical significance, which is an indicator of very consistent scoring.

For group B, adequacy and fluency increased for all post-editor evaluator pairs (indi-
vidually and on average), however, to a smaller extent than for group A with predom-
inantly statistical significance. For one post-editor, the scores were only marginally
higher than the MT output, an improvement that was without statistical significance.
The individual scores that this analysis and the average scores in Table 5.4 are based

on are displayed in Appendix J, Table J.1.

>The full tables can be found in Appendix J.
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Comparing both groups, it is apparent that the approach to the evaluation seemed to
have been different for the evaluators of group A and group B in terms of adequacy.
Group A rated adequacy of the MT output on average a lot lower (= 2.98) than group
B (= 4.13). That is why there is only a small margin for improvement for the post-
edited output in group B. However, the results in Table 5.4 suggest that adequacy was
rated very high in general for the raw MT output, while the error annotation suggests
that there was a comparable number of errors in the raw MT output for group A and

group B.

To summarise, the domain specialist evaluation revealed the following: in total, 67%
of segments evaluated achieved a score of “all” (“5”) in terms of adequacy and 73%
of segments achieved a score of “perfect” (“5”) or “good” (“4”) in terms of fluency.
Furthermore, there was a large variance in adequacy scores across the evaluators. In
group A, the share of segments that was rated as “all” ranged from 24% - 70%, while it
ranged from 46% - 87% for group B. Between 12% - 55% of segments achieved a score
of “perfect” for group A, while it was 11% - 53% for the post-editors of group B. The
evaluation confirmed that all post-editors were able to improve the machine translated
output for both adequacy and fluency compared to the MT output with statistical
significance (bar one post-editor in group B). It is noteworthy that the evaluators for
group B appeared to take a different approach to scoring adequacy, which resulted in

higher adequacy scores for the raw MT output and the post-edited content.
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5.3.3 Intra- and Inter-Annotator Agreement

As touched upon above, there was some variance in evaluator judgement across the
groups. In order to assess the homogeneity/heterogeneity within the groups of eval-
uators and the consistency for each individual evaluator in more detail, inter- and
intra- annotator agreement was calculated for the domain specialist evaluation. Co-
hen’s Kappa was employed, a standard measure to calculate annotator agreement in
evaluation tasks (see for example WMT 2012). As the evaluation involved rating seg-
ments on a categorical, rather than a numerical scale, the definition for weighted kappa
was used for calculating intra-annotator agreement, i.e. the rate that they agree with
themselves, and the inter-annotator agreement, i.e. the rate that they agree with other

evaluators.

(2) wij(i =1,....k), (j =1,.... k) and w;; = 1 — =3,

(1): with P, as the observed proportion of agreement (also called actual proportion of
agreement P(A), cf. WMT 2010) and P, as the expected proportion of agreement.

(2): with i containing the ratings of the first evaluator and j the ratings for the second
evaluator (or the same evaluator for intra-annotator agreement) and w;;, hence, defin-
ing the weights for agreement and disagreement (StataCorp 2014). A kappa coefficient
value of 0 is returned when the agreement observed is expected to have occurred by
chance. A value of 1 indicates perfect agreement. For intermediate values, the inter-

pretation devised by Landis and Koch (Landis and Koch 1977, p. 165) is applied.

Table 5.5 shows the results for intra-annotator agreement with particularly low agree-

ment in grey.
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Evaluator P, in% P.in% k \ Pin% P.in% k

Group A adequacy ‘ fluency

E1l 90.00 67.22 0.70 89.12 68.44  0.66
E2 82.65 64.25 0.51 85.88 66.72  0.58
E3 86.47 63.98 0.62 87.65 61.50 0.68
mean 0.61 0.64
Group B

E4 36.00 37.67 -0.03 | 87.67 63.53  0.66
E5 95.33 80.98 0.75 92.67 70.42  0.75
E6 95.56 84.52 0.71 88.67 72.92  0.58
E7 78.00 73.11 0.18 88.67 74.95  0.55
mean 0.41 0.64

TABLE 5.5: Intra-annotator agreement for the domain specialist evaluators

Table 5.6 displays pairwise inter-annotator agreement, split into group A and B with

particularly low agreement in grey.

Evaluators P, in% P.in% &k |P,in% P.in% k
Group A adequacy fluency

El - E2 82.90 67.67 0.47 | 85.69 69.21  0.54
El - E3 82.90 68.46 0.46 | 82.82 65.79  0.50
E2 - E3 80.61 66.05 0.43 | 81.66 64.58 048
mean 0.45 0.51
Group B

E4 - E5 82.37 79.91 0.12 | 75.38 60.27  0.38
E4 - E6 87.63 83.97 0.23 | 77.75 59.95 0.44
E4 - E7 85.47 82.38 0.18 | 77.14 60.49 0.42
E5 - E6 85.43 76.78 0.37 | 85.14 66.45  0.56
E5 - E7 84.94 7891 0.29 | 81.30 65.46  0.46
E6 - E7 87.14 82.45 0.27 81.18 64.52 0.47
mean 0.24 0.46

TABLE 5.6: Inter-annotator agreement for the domain specialist evaluators per group

According to the interpretation of scores by Landis and Koch (1977), intra-annotator
agreement ranges from poor to substantial for adequacy and from moderate to substan-
tial for fluency. As expected, intra-annotator agreement is higher than inter-annotator
agreement, as it is substantial for group A for both adequacy and fluency and moderate
for adequacy for group B and substantial for fluency for group B. Inter-annotator agree-

ment is higher for fluency than for adequacy in both groups, whereas intra-annotator
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agreement is higher for adequacy in group A than for fluency, while it is mixed for
group B. This is noteworthy, as it shows that there does not seem to be a pattern for
intra-annotator agreement, while the agreement scores for inter-annotator agreement
seem to suggest that it is “easier” to achieve high agreement on fluency scores. This
may be based on the fact that rating a segment’s fluency, mainly based on language,
is easier than rating a segment’s adequacy, mainly based on content, while referring to

a reference segment.

Both the intra-annotator agreement for adequacy and the inter-annotator agreement
for adequacy is particularly low for E4 and E7. The low intra-annotator agreement
for adequa