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Abstrakt
Tato diplomová práce se zabývá tématem zavádění strojového překladu v prostředí
MSP se zaměřením na právní překlad. Teoretická část práce shrnuje stávající literaturu
týkající se tohoto tématu, zejména s ohledem na specifika strojového překladu mezi češtinou a
angličtinou, post-editaci strojového překladu včetně dovedností a schopností vyžadovaných
od post-editorů, doporučení a zkušeností v souvislosti se zaváděním strojového překladu,
hodnocení strojového překladu, produktivitu post-editace a také postoje překladatelů vůči
strojovému překladu.
Empirická část čerpá z případové studie zavádění strojového překladu ve společnosti
zaměřující se na poskytování jazykových služeb. Případová studie je soustředí zejména na
proces výběru vhodného nástroje strojového překladu a jeho začlenění do pracovních postupů.
Dále je prováděn experiment, jehož cílem je zjištění produktivity post-editace a překladu s
ohledem na čas strávený vypracováním cílového textu příslušným způsobem. Dalším z cílů
experimentu je podrobit analýze a srovnání některé aspekty cílových textů vypracovaných
jednotlivými překladateli a post-editory. K analýze je využit model analýzy chyb lidským
hodnotitelem. Následně jsou za pomoci dotazníku zjišťovány a analyzovány postoje
překladatelů ke strojovému překladu a jejich zkušenosti s ním. Výsledkem práce je soubor
poznatků, které mohou sloužit při zavádění strojového překladu s ohledem na výše uvedená
témata.

Abstract
The thesis deals with the topic of implementation of machine translation (MT) in an
SME with an emphasis on legal translation. The theoretical part brings together the existing
research relevant for this topic, focusing in particular on the specifics of MT between Czech
and English, the task of post-editing (PEMT), including the skills and competences required
from post-editors, recommendations for, and experience with, MT implementation, MT
evaluation, PEMT productivity and translator attitudes towards MT.
In its empirical part, the thesis draws on a case study of MT implementation in a
Czech language service provider (LSP), with a focus on selecting a suitable MT tool and
incorporating it in the workflow. Furthermore, an experiment is performed with professional
translators, aimed at measuring productivity of translation and post-editing in terms of the
time spent in the respective tasks and analysing and comparing selected aspects of the output
produced by the translators and post-editors participating in the experiment. The analytical
model employed is an error-based human evaluation model. Lastly, a questionnaire is used to
ascertain the experience of translators/post-editors with MT and their attitudes towards this
technology. The thesis ultimately provides a set of findings that can be used for MT
implementation.
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1.

Introduction

Machine translation (MT) is a technology that has relatively recently seen a
significant development in terms of its results and frequency of use, also by professional
translators. However, while some areas related to MT are widely researched (especially in
technical fields), research from the field of translation studies is relatively less frequent and is
devoted, to a large degree, to localisation.
The aim of the present thesis is to address selected topics related to MT
implementation in an SME with a focus on translation of texts from the legal domain from
both the theoretical and empirical view and to provide a set of findings that can be used in MT
implementation projects.
First, the thesis provides definitions and a theoretical overview of the relevant topics,
which include types of MT, post-editing and the specifics of MT between Czech and English.
Subsequently, methodology and hypotheses are formulated based on existing research with
respect to implementation of MT in general, MT evaluation, productivity and attitudes of MT
users towards this technology. These hypotheses are subsequently tested on empirical material
in the empirical part.
The empirical part consists in a case-study of implementation of MT in an SME, with
a focus on selection of a suitable MT tool and its incorporation in the workflow. Furthermore,
an error-based analysis is performed of selected aspects of the output of post-editing and
translation that are significant for translation/post-editing in the legal domain. In addition to
the above, a questionnaire is used to ascertain the attitudes of translators towards MT and
their experience with this technology.
10
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2. Overview of the field of study, definitions

This section is devoted to an overview of the field of study and definitions of the
studied phenomena. Firstly, the thesis focuses on machine translation as such and on its basic
subtypes, including their most prominent advantages and disadvantages from user
perspective. Then, the topic of post-editing of machine translation output is discussed with an
emphasis on the skills and competences required from post-editors. Further, specific features
of MT between Czech and English are discussed with a particular focus on issues that are of
importance for translators working with MT tools.

2.1

Brief description of MT types

2.1.1. Definition of MT

Definitions of MT are wide-ranging and the discussion on this topic is extensive. For
example, Hutchins and Somers use the following definition "translation from one natural
language (source language (SL)) to another language (target language (TL)) using
computerized systems, with or without human assistance" (3). Maegaard et al. argue along a
similar line:

The term machine translation (MT) is normally taken in its restricted and precise meaning of fully
automatic translation. However . . . we. . . define Machine Translation to include any computer-based
process that transforms (or helps a user to transform) written text from one human language into another.

11
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It follows from the above that a line can be drawn between strictly automatic transfer without
human assistance and translation carried out with the involvement of a human translator. The
latter category can further be divided into two sub-categories, namely the Human-Assisted
Machine Translation (HAMT), defined by Maegaard et al. as "the style of translation in which
a computer system does most of the translation, appealing in case of difficulty to a (mono- or
bilingual) human for help", and Machine-Aided Translation (MAT), defined as "the style of
translation in which a human does most of the work but uses one or more computer systems,
mainly as resources such as dictionaries and spelling checkers, as assistants". The present
thesis will address particularly the former subtype, i.e. Human-Assisted Machine Translation.
The field has an extensive history, which, however, exceeds the scope of the present
thesis. For information on the history of MT, see for example Chéragui, Hutchins ("Machine
Translation: General Overview"), Hutchins ("Machine Translation: A Concise History"),
Novak and Stein.

2.1.2 Types of MT

Types of the "machine part" of HAMT can be defined on various planes, the most
prominent among them being the architecture of the given system and its use (Arnold et al.
59), along with the mode of inclusion of a human translator.

12
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2.1.2.1 Architecture of MT systems

The architecture of an MT system is "the overall processing organisation, or the
abstract arrangement of its various processing modules" (Arnold et al. 59). From the
viewpoint of architecture, we can further define two basic approaches: linguistic architecture
and computational architecture (Chéragui 163-165). However, as linguistic architecture,
which basically determines how deep is the linguistic analysis performed by the engine
(Bojar, " eština a strojový překlad" 24), exceeds the scope of the present thesis due to its
technical nature, we shall only focus on the computational architecture, as we believe that
information in this respect is more accessible and more usable for professional translators
with limited knowledge in the field of IT. For more information on the linguistic architecture
of MT engines, see for example Arnold, and Chéragui.

2.1.2.1 Computational architecture

Along the plane of computational architecture, we can define three basic approaches to
MT, specifically the rule-based approach, corpus approach and hybrid approach (Chéragui
164-165).
The rule-based approach (RBMT) includes the stages of analysis, transfer and
synthesis and relies on various linguistic rules (Bojar, " eština a strojový překlad" 24); these
include, for example, syntactic, lexical, morphological and semantic information and
dictionaries (Costa-Jusà et al. 248). The architecture of RBMT systems is illustrated in Fig. 1
below. In simple terms, the system first segments the text and searches the segments in the
dictionaries. The search produces results in base forms with tags. Subsequently, the system
13
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disambiguates segments with multiple meanings. This is followed by a structural and lexical
transfer and the use of the tags to produce correct morphology in the translation (Costa-Jusà et
al. 248-249). For more information on the functioning of RBMT systems, see e.g. Bojar
(" eština a strojový překlad") and Costa-Jusà et al.

Fig. 1: Architecture of a RBMT system (Costa-Jusà et al. 248)
RBMT systems have their disadvantages. As the rules used for the translation have to
be created by humans, this approach is time-consuming and developers are often faced with
the "knowledge acquisition problem", i.e. the acquisition of knowledge by the system is
problematic. The above results in high computational costs (Chéragui 165, Costa-Jusà et al.
249). To illustrate the labour-intensiveness of RBMT, Dillinger et at. state that a system for a
new language pair can take up to two years to develop (4). From the perspective of the user,
this means that RBMT systems are usually not easily available.
Among the advantages of RBMT, Bojar lists predictability of the results, hich makes
it easy for the developer as

ell as the user to fix problems (" eština a strojový překlad" 25).

However, Bojar also argues that RBMT works best, for example, for pairs of languages that
have fixed word orders differing from one another to a large extent and, generally, for
languages that are very different from one another (such as Japanese and English) or, on the
14
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contrary, for languages that are very similar to one another (ibid. 24, 27). Generally, RBMT
can ensure a certain guarantee of quality, provided that the system is suited for the given type
of input (ibid. 26).
To a large extent, RBMT systems have been superseded by corpus-based machine
translation (CBMT), which operates on the basis of corpora, from which it automatically
acquires information, thus avoiding the "knowledge acquisition problem" of RBMT (Chéragui
165). This also means that one can create a CBMT system without having any knowledge of
the source or the target texts (Stein xi). CBMT can be further divided into Statistical Machine
Translation (SMT) and Example-based Machine Translation (EBMT).
The principle of SMT is the use of statistical methods to determine the most likely
translation for the input (Costa-Jusà et al. 247). SMT comprises t o distinct processes,
namely training and decoding (Hearne and Way 1). The process of training involves the
extraction of a statistical model of translation (based on a parallel corpus) and the extraction
of a statistical model of the target language (based on monolingual data). These two models
are later used for the process of decoding, which results in the creation of the target text based
on statistical principles (ibid.). The principle of an SMT system is shown in Fig. 2 below.

15
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Fig. 2: SMT architecture (Costa-Jusà et al. 250)
On the other hand, EBMT is not based on statistical probability, but rather on the
principle of finding analogous parts of text (examples) in bilingual corpora (Tripathi and
Sarkhel 391). Thus, EBMT can be characterised as translation by analogy (Costa-Jusà et al.
247).
As CBMT is dependent on corpora, its application may be problematic for translation
of languages for which such corpora are not available in the required size. Moreover, even
when large corpora are available, it has been proven that CBMT yields better results if the
texts used are restricted to a certain field (both the text being translated and the corpora)
(Stein xi), which again may reduce the size of suitable or available corpora.
The results of SMT can also be influenced to a large extent by the choice of either
original or translated texts for the corpora used for language modelling and taking into
consideration the direction of translation in the bilingual corpora used for the translation
16
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model (see, for example Kurokawa et al., Lembersky et al. ("Improving Statistical Machine
Translation by Adapting Translation Models to Translationese") and Lembersky et al.
("Language Models for Machine Translation").
In addition to reliance on large corpora, the drawbacks of CBMT also include the fact
that their fluency may mask semantic mistakes, such as translating the exact opposite
(omitting a negative particle) (cf. e.g. Bojar, " eština a strojový překlad" 12).
Therefore, to address the issues referred to above and to further increase the quality of
the output, attempts have been made at developing hybrid MT systems, combining the above
mentioned approaches (Chéragui 165; Stein xii). On the one hand, RBMT increasingly
incorporates statistical methods and, on the other, CBMT uses linguistically informed
methods on ever more frequent basis, effectively resulting in a convergence of the two
currents (Popel 88). Research shows that these systems are successful 1 (see, for example,
Popović et al.; Stein).

1

In this connection, the possibility of improving the output of MT by pre-editing and use of controlled language can also be

mentioned. The technique is based on modification of the original text before processing it with an MT tool so that the
original is easier to process for the MT tool and so as to avoid translation mistakes. General recommendations for pre-editing
or use of controlled language include the following: using clear sentence structures, fixing typos, avoiding certain vocabulary
such as idioms (Iina) and reducing sentence length, eliminating problematic features such as gerunds, long noun phrases,
ambiguous anaphoric referents (Fiederer and O'Brien 53). However, a more detailed elaboration on this issue exceeds the
scope of the present thesis. For research on pre-editing and controlled language, see for example Aikawa et al; Fiederer and
O'Brien; Mitamura and Nyberg; and O'Brien ("Methodologies for Measuring the Correlations between Post-Editing Effort
and Machine Translatability").
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2.1.3 Use of MT

As already stated above, MT can also be categorised based on the use of its output.
Along this plane, several typologies have been established. For example, a distinction has
been drawn between MT for information, MT for dissemination and MT for communication.
MT for information is used, as the name suggests, to gather information from foreign
language material, or for gisting (Dillinger et al. 8). Chéragui refers to this type of translation
as "Machine Translation for Watcher" (165).
On the other hand, MT for dissemination is used to deliver information to speakers of
another language (Dillinger 8) and this is the area where the output of MT is further processed
by human translators. This is also the reason

hy Chéragui, refers to this type of MT as

"Machine Translation for Revisers" (165), while it is also commonly referred to as MT with
post-editing.
The third type, MT for communication, is used for instant communication on various
communication platforms, such as e-mail, instant messaging and text messages, often in
corporate settings (Dillinger et al. 9).
Other authors, such as Rico and Torrejón (171) and Allen ("What is post-editing?" 1)
speak of inbound and outbound translation, i.e. translation intended for internal
communication (usually in a company) where quality translation is not required versus
translation for external communication with high requirements for quality. The present work
will focus on the second type, specifically MT for dissemination, or MT for Revisers, or
outbound translation.

18
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2.2

MT with post-editing

2.2.1 Definition of post-editing, types of post-editing

Senez defines post-editing (PE or PEMT) as the "term used for the correction of
machine translation output by human linguists/editors". Similarly, Allen uses the following
definition: "the task of the post-editor is to edit, modify and/or correct pre-translated text that
has been processed by a machine translation system from a source language into (a) target
language(s)" ("Postediting" 1). The Translation Automation Users Society (TAUS) and the
Centre for Next Generation Localisation (CNGL) define PE as follows: "[p]ost-editing is the
correction of machine-generated translation output to ensure it meets a level of quality
2

negotiated in advance between client and post-editor" (Centre for Global Intelligent Content) .
In this context, we should note that, in this thesis, any activity consisting in editing the
output of MT is considered post-editing, regardless of the environment in which it is
performed (i.e. specialised environment for PEMT, a CAT tool or a text editor).

2

In this context, it should be noted that TAUS and CNGL focus on localisation, an activity different from translation in the

strict sense of the word, which may have an influence on their definition of post-editing, especially with respect to the quality
of the output.
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2.2.1.1. Types of PE

As to types of PEMT, there are several planes along which types of PEMT can be
identified. These include the agent performing the PEMT, the (lack of) use of the original text
in the process of PEMT and the degree of PEMT.
With respect to the agent performing the PEMT, a distinction can be made between
human PEMT, aided PEMT and automatic PEMT (Tatsumi 11-12). Human PEMT is
dependent, as the name suggests, on human post-editors (ibid.). On the other hand, automatic
PEMT uses various automatic tools to fix PEMT. For more information on automatic PEMT
systems, see e.g. Rosa or Mohaghegh et al. Aided PEMT is PEMT performed by humans with
the use of certain tools streamlining the task. Such tools may include, for example, global
search and replace or macros (Tatsumi 12). The present thesis focuses on PEMT where
humans are involved, i.e. human and aided PEMT.
As regards the (lack of) use of the original text in the process of PEMT, a distinction
can be made between monolingual post-editing and bilingual post-editing. In case of
monolingual post-editing, the post-editor does not consult the original and only works with
the relevant MT output while, in case of bilingual post-editing, the post-editor works with
both the original and the MT output (Koehn 537).
Some research (e.g. Schwartz 41) suggests that monolingual post-editing may be
sufficient or yield good results. Indeed, Pym argues that “it is no

by no means necessary to

[consult the foreign language] as a constant and obligatory activity” (492).
However, it may be argued that this approach may be viable in some areas, such as
localisation, it may not be acceptable in other areas, such as legal translation, where an
emphasis is put on completeness of the information in the translation. This is, amongst others,
20
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due to the feature of SMT engines mentioned above

ith reference to Bojar (" eština a

strojový překlad" 12), specifically the fact that the fluency of SMT engines may mask
semantic mistakes, such as translating the exact opposite (omitting a negative particle).
As noted above, this seems to suggest that monolingual post-editing may be
preferred in some contexts over bilingual post-editing. However, for the types of text that
form the focus of the present thesis (for more information, see subsection 4.1.2 below), it is
required that the meaning of the translation is identical with the original and, therefore,
exclusively bilingual post-editing will be applied in the present research.
With respect to degree of PEMT, it follows from the definition offered by TAUS and
CNGL that the client's preferences can affect the degree to which PEMT is performed.
However, the criteria based on which the decision on the appropriate degree of PEMT is made
are more numerous. Guerberof mentions the following: type of engine, description of source
text, brief description of the quality of output and quality expected by the client, scenarios
when to discard a segment, typical errors to be corrected, changes to be avoided, and
specifications on how to deal with terminology ("Project Management and Machine
Translation" 35). Tatsumi refers to the target audience, the volume of the text, the available
time and the expectations with respect to quality (10).
In this respect, TAUS and CNGL (Centre for Global Intelligent Content) distinguish
between "good enough quality" and "quality similar or equal to human translation" 3, which
are respectively defined as follows:

3

It is note orthy that Rico Pérez and Díaz Orzas (7) state that "this division [i. e. between the individual types of

PEMT] gets blurred when one tries to implement it in an actual PE project because a human post-editor usually engages in
full post-editing (O'Brien, 2011a) and deems this dissociation as irrelevant." Allen ("Postediting: An Integrated Part of a
Translation Software Program" 26) argues along similar lines. Some research suggests that, for this reason, the distinction
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Good enough' is defined as comprehensible (i.e. the main content of the message be understood),
accurate (i.e. it communicates the same meaning as the source text), but as not being stylistically
compelling. The text may sound like it was generated by a computer, syntax might be somewhat
unusual, grammar may not be perfect but the message is accurate.

[Quality similar or equal to human translation] is generally defined as being comprehensible (i.e. an
end user perfectly understands the content of the message), accurate (i.e. it communicates the same
meaning as the source text) and stylistically fine, although the style may not be as good as that achieved
by a native-speaker human translator. Syntax is normal, and grammar and punctuation are correct."

O'Brien ("Introduction to Post-Editing") distinguishes between light and full PEMT.
Within this distinction, Tardel notes that the goal of light PEMT is to offer the main message
in a manner that is comprehensible and accurate, where only the essential edits are to be
performed. For example, grammar is to be fixed only if it hinders accuracy. On the other
hand, full PEMT entails thorough correction of MT output (23). Wagner states that full PEMT
aims at producing output that cannot be distinguished from the product of human translation
(1).
Kantan, one of the providers of MT solutions, published the following chart to
demonstrate the nature of light and full PEMT:

between the types of PE may be irrelevant and the scenarios for light PE are in fact very few (O'Brien, 2010). The thesis shall
be limited to full PEMT and, therefore, we shall not elaborate on this issue, but only refer to the relevant research (see, for
example, Tardel and Rico Peréz).
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Fig. 3: Types of PEMT according to Kantan ("Postediting Guidelines")

In summary, we can state that there are various types of post-editing defined on the
basis of the degree to which the editing takes place, ranging from minimal changes for gisting
to changes on all levels of the text for publication purposes. These are described with various
labels by individual authors. In the present thesis, the focus will be solely on PEMT aimed at
producing quality similar or equal to human translation, i.e. full PEMT. The individual
instructions and methods applied to this type of PEMT can be found in Subsection 2.2.2
below.

2.2.2 The task of post-editing

Generally, it has been argued that PEMT as a task differs from revision of human
translation (McElhaney and Vasconcellos 140) especially due to the fact that the nature of the
mistakes is different and also due to different time allocation ( ulo; Lee and Liao; O'Brien;
Schäfer).
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Naturally, mistakes produced by MT tools vary in each individual case (Tardel 35).
However, they are "normally typological and recurring" and, therefore, "once the post-editor
is able to identify these mistakes, his

ork

ill be facilitated" (Schäfer). O'Brien

("Introduction to Post-editing") provides an overview of basic types of mistakes for RBMT
and data-driven systems.
For RBMT, she lists the following: incorrect word/term selected; incorrect attachment
(e.g. of preposition phrases); meaning is not disambiguated. For data driven systems, she
points out the following: words added; words omitted; loss of capitalisation; loss/incorrect
punctuation; some phrases very fluent, others not at all. More information on the differences
and pitfalls of the output of the individual types of MT can also be found in Bojar (" eština a
strojový překlad").
As PEMT differs from revision and, therefore, it is a relatively new task, which is
often not included in translator training, several guidelines have been published to
demonstrate the nature of the operations post-editors are expected to perform. For example,
O'Brien et al., referring to Wagner, lists the following general guidelines for PEMT:

• Retain as much raw translation as possible

• Don’t hesitate too long over a problem
• Don’t orry if style is repetitive
• Don’t embark on time‐consuming research
• Make changes only here absolutely necessary,
– i.e. correct words or phrases that are (a) nonsensical, (b) wrong, (c) omitted or added unnecessarily,
and if there’s enough time, (d) ambiguous. ("Post-editing Machine Translation Output")
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For full PEMT, O'Brien adds the following guidelines:

• The message transferred should be accurate
• Grammar should be accurate
• Ignore stylistic and textuality problems
• Ensure that key terminology is correctly translated
• Edit any offensive, inappropriate or culturally unacceptable information
• All basic rules regarding spelling, punctuation and hyphenation still apply
• For tagged formats, ensure all tags are present and in the correct positions
• Throughput expectations: high
• Quality expectations: medium ("Introduction to Post-editing")

A comprehensive list of other guidelines can be found in the report published within the
ACCEPT project.
Generally, it has been argued that the less unnecessary changes the post-editor makes
the better (cf. Guzmán). The research of Lee and Liao suggests that the more

ords from the

MT output were retained in a sentence, the smaller was the likelihood of a mistake in the
sentence.

2.2.3 Skills and competences required for post-editing

As mentioned above, PEMT differs from revision of human translation. Therefore,
while some skills and competences are identical to those required for proofreading, certain
special skills and competences are required too. Rico and Torréjon use the following chart to
demonstrate the skills and competences required for PEMT:
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Fig. 4: Skills and competences of post-editors (Rico and Torréjon 169)

Similarly, Doherty and Gaspari list the following critical skills for effective post-editing:


Excellent word-processing and editing skills;



Ability to work and make corrections directly on-screen;



Strong knowledge of general MT and its shortcomings;



Specific knowledge of the approach of the MT systems in use, especially their
weaknesses and the reason for producing the encountered errors;



Knowledge of the source and target language and audience;



Ability to make quick decisions and ‘fire fight’ errors as needed;



Ability to balance post-editing speed and effort with respect to the required quality
level;



Knowledge of CAT environments and of the differences between post-editing MT
output as opposed to editing the past human translations present in fuzzy matches.
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Hyland notes that, in the tests of PEMT carried out at CLS Corporate Language
Services AG, “the ability to

ork swiftly and methodically proved to be a fundamental skill

for achieving good test results” (3). Moreover, Hyland argues that “understanding ho

the

system operates helped to identify typical weaknesses and correct recurring mistakes more
efficiently. Overall, the task requires highly qualified personnel (ibid.).
Pym argues that the newly required skills can be categorised under three new heads,
namely “learning to learn [i.e. the ability to evaluate the suitability of a tool, ability to work
with peers on the solution etc.], learning to trust and mistrust the data [e.g. correct evaluation
of the proposed translations and matches], and learning to revise with enhanced attention to
detail [e.g. attention to suprasegmental errors, ability to carry out major stylistic revision in
the revision phase etc.]” (487).
In summary, the skills and competences additionally required for PEMT concern the
"instrumental competence" mentioned by Pérez and Díaz Orzas, the ability to make strategic
decisions, work methodically and swiftly, the knowledge of the characteristics and pitfalls of
the relevant system and also positive attitude towards the task. Indeed, Kirti Vashee gives the
follo ing recommendation for implementation of MT: "Don’t involve translators

ho are

fundamentally opposed to MT technology. There are translators who do not benefit from MT
because of very special and unique skill sets." Positive attitude towards MT as a requirement
for PEMT has been stressed by a number of authors, including Hyland (3), Krings and Koby
(16) and Schäfer as ell as providers of MT solutions, such as SDL.
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2.2.4 The post-editing environment

Academic research on the post-editing environment seems to be limited and, as noted
above, the definition of post-editing is sometimes bound with a special environment (i.e.
editing of MT output in a CAT tool, for example, is not considered PEMT).
However, Teixeira (88-9) carried out research on the impact of visibility of metadata
in the translation environment (i.e. the source of the suggested translation in the tool, etc.).
His results suggested while error rates were similar when the metadata were displayed and
while they were hidden, the translators felt they invested less effort in the environment where
the metadata was displayed.
Along similar lines, Blücher noted in his

ork describing the implementation of MT

in his company, LanguageWire, that the incorporation of MT into a CAT tool where the
translators could start with an empty segment and actively request MT output was much more
successful than providing the translators with an entire machine-translated text (9).
More generally, other authors call for interactive environments for PEMT, designed
in collaboration with actual post-editors (e.g. Schwartz 34, Moorkens and O'Brien).

2.3

Czech to English and English to Czech Machine Translation

Czech-English MT has over 50 years of tradition, as the first MT from English to
Czech was performed in January 1960 and the methods used in MT have been continuously
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under development since then (Bojar, Cinková, Hajič et al. 21-22). In fact, Bojar (" eština a
strojový překlad" 137) argues that Czech is currently among the best-researched languages
with respect to MT. The field is so advanced that foreign researchers work with Czech,
because of the quantity of data available (ibid.).
It is also noteworthy that, in their research, Koehn, Birch, and Steinberger built and
analysed CBMT engines for translation between 22 of the official EU languages (Irish was
excluded due to lack of data). They used JRC Acquis as a corpus for their system (using the
Moses toolkit). To measure the results, they used the BLEU score4. For the Czech-English
language pair, the results were among the best, especially in the direction from English to
Czech, as can be seen in Fig. 3 below. This is significant in particular since the JRC Acquis
and the DGT translation memories, a similar corpus, can be obtained on the internet and used
for training corpus based systems.

Fig. 5: BLEU scores for an MT system for individual pairs of EU languages (Koehn, Birch,
and Steinberger (3))
4

An automated tool for MT evaluation, for an explanation as well as limitations, see Section 3.2
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More

information

on

Czech

research

into

MT

can

be

found

at

http://ufal.mff.cuni.cz/publications.

2.3.1 Available tools and data

Currently, there are several commercial systems available for the Czech/English pair,
which include Kantan MT, Google Translate, LetsMT and others. Systems available for the
research that forms the subject of the present thesis shall be discussed in more detail below in
subsection 4.2.
As regards the available corpora, the CzEng, a corpus of several million pairs of
sentences, is available for the Czech-English pair (Bojar, Cinková, Hajič et al. 23).
Unfortunately, this corpus can only be used for non-commercial purposes (Bojar and
Žabokrtský) and thus not available to professional translators. Ho ever, large quantities of
bilingual data can be obtained from the EU databases, where, for example, the DGT has
released its translation memories from 2004 to 2013 and these can be used as corpora of a
large size.

30

Barbora Hermanová, Implementing MT in an SME

2.3.2 Specific issues

With respect to specific issues related to post-editing MT from Czech into English
and English into Czech, the problems that need to be fixed differ from one MT tool or system
to another (see above and also Stein). As SMT is the most common type of MT used
nowadays and the tools that will be subject to research in the present thesis are also SMTs (see
subsection 4.2 below), we will focus on SMT here. We are not aware of much research in the
field of classification of MT errors in translation between Czech and English for the purpose
of post-editing. However, there are at least two works that provide insight in this area, namely
Kolovratník et al. and Bojar ("Analyzing Error Types").
The biggest problem with SMT from English into Czech seems to be morphology
and other issues include word order in possessive constructions and wrong cases after
prepositions (Kolovratník et al. 34-35). In translation into English, Bojar (" eština a strojový
překlad 12-15) mentions articles, tenses and negation as the largest source of difficulties,
where Czech as a source language poses difficulties due to its rich morphology and relatively
free word order.

2.4

Summary of Section 2

In this section, we discussed the individual types of MT, the topic of PEMT and the
specific issues associated with MT between Czech and English.
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With respect to the individual types of MT, we identified basic types of MT, namely
rule-based machine translation, corpus-based (or data-driven) and hybrid machine translation.
The individual advantages and disadvantages of the MT types were briefly outlined.
As regards PEMT, the individual types of post-editing were identified. We pointed
out the existence of guidelines to be followed in PEMT and noted that the competences and
skills required from post-editors include, in addition to the obvious knowledge of the relevant
languages, cultures, topic, audience etc., the instrumental knowledge, the ability to make
strategic decisions and openness towards MT.
Furthermore, we sketched out the issues associated with Czech - English machine
translation and we identified the most likely ones in SMT between the two languages, namely
morphology, word order, cases and tenses.
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3. Research topics, methods and hypotheses

This section addresses from the theoretical point of view the individual research
topics, namely implementation of MT in SME; approaches to evaluation of post-edited
machine translation and its comparison to human translation; and experience of translators
with MT. Secondly, the methods of research used for each individual aspect are presented.
Finally, the respective hypotheses are formulated.

3.1. Implementation of MT in an SME

The area of machine translation implementation has not been tackled in a great many
publications so far. Among those who addressed this topic on the general level are, to our
knowledge, Dilinger, Lommel and Ray, who published a best practice guide to MT
implementation for the Localisation Industry Standards Association, and Gibbs and DiDamo.
Other authors, such as Hyland and Flournoy and Duran shared their experience from a
specific project of MT implementation.
The Best Practice Guide for Implementing Machine Translation by Dilinger, Lommel
and Ray provides guidelines for implementing MT, starting from basic definitions and the
possibilities of use, benefits and costs as well as criteria for evaluation, selection and
customisation of MT and moving on to the actual use of MT within various case studies.
However, these guidelines are rather general and intended for large localisation companies.
Therefore, their application to the topics addressed by the present thesis is limited.
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On the other hand, Gibbs and DiDamo tackle the topic of MT implementation from
the point of view of language service providers (LSPs). Specifically, the authors focus on the
problematic aspects of implementation of MT by LSPs. They mention resistance on the part
of translators, high costs of set-up, initial decrease in productivity and challenges associated
with measurement of quality and performance. In this thesis, the measurement of quality will
be addressed in subsections 3.5 and 3.2 below, respectively. The costs of the individual tools
and will be dealt with in subsection 4.2 below. The measurement of performance and changes
in productivity are tackled in subsection 3.4 below.
As to specific examples of MT implementation, Hyland, in her paper on
development of a rapid post-editing service at CLS Corporate Language Services AG, makes a
number of points which are of interest for the present thesis, even though it does not concern
rapid post-editing, but rather full post-editing.
Firstly, Hyland mentions that her company devised certain pre-editing macros
applied to the relevant texts prior to their processing with an MT engine (2). This could
potentially be tested in the present case too, once issues that could be fixed in this manner are
spotted, i.e. after the phase of initial testing and selection of MT solutions5.
Secondly, she mentions that the time budget for one page (of rapid post-editing) was
set at 20 minutes based on the company's research (2). Thirdly, Hyland states that certain
types of documents were found more suitable for MT than others (3). Specifically, internal
communication such as e-mails, letters and memos appeared to be best suited for MT. On the
other hand, market analyses, bond reports and currency ratings showed to be relatively more
time-consuming. Hyland notes that this was due to the fact that these contained a great
amount of domain-specific idioms and were frequently drafted in an elliptic style. The fact

5

The macros can be applied both before and after the MT itself, cf. footnote 1.
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that certain types of texts are more suitable for MT than others is well known (Snell-Hornby
38). Usually, repetitive technical texts and manuals are indicated as most suitable (Austermühl
139; Guerra 66), even though Guerra (66) shows that MT can be successfully applied to
marketing brochures too.
It can be expected that similar differences will also occur in the experiments at hand
with respect to different text types, owing to the reasons stated above as well as to other
reasons, such as the amount of data available to train the relevant MT system, complexity of
the original etc. This topic will be addressed in more detail in subsection 5.3 below devoted to
the individual text types with which the entity within which the case study is conducted
works.
The significant difference among various texts is also emphasised by Flournoy and
Duran (1), who provide a report on implementation of MT in Adobe. In addition to this, they
also stress the need for skilled staff to perform post-editing (1). In this respect, we refer to
subsection 2.2.3 above, which addresses the skills and competences required from posteditors.
With respect to the technicalities of implementing MT into the workflow, Flournoy
and Duran note that the integration of the MT engine with their localisation software proved
more complicated than originally expected (1). Specifically, the problems consisted, for
example, in the fact that all new text was sent for MT together and thus all repetition
information was overwritten and the post-editors had to re-edit every occurrence. This
certainly has to be borne in mind when selecting the most suitable MT solution. For more
information on the process of selecting the most suitable MT solution, see subsection 4.2
below.
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3.1.1 Summary

In this subsection, we compiled relevant information and experience about
implementation of MT from various sources. It was found that the challenges of MT
implementation may include: setting up the workflow, including the associated technical
issues, evaluation, dealing with the attitude of translators, engaging translators with specific
skills and competences and selecting texts suitable for MT. These issues will be dealt with in
more detail from the perspective of a language services provides in the respective Sections
below.

3.1.2 Methodology

With the exception of evaluation and user experience which will be addressed
separately, our methodological approach to the issues mentioned above will be descriptive, in
line with other research into this area, such as the works mentioned above, i.e. Hyland,
Flournoy and Duran and Blücher.
Specifically, a case study will be performed. For the present thesis, the following
definition of case study is used: “an empirical inquiry that investigates a contemporary
phenomenon within its real-life context, especially when the boundaries between the
phenomenon and the context are not clearly evident" (Search for Common Ground 3).
In this thesis, the process of MT implementation in an SME will be observed and
described. Within this approach, a particular emphasis will be placed on significant steps in
the decision-making on the selection of the most suitable tool, the incorporation of MT in the
workflow and other issues that will arise within the process of implementation.
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Given the scope and form of research in respect of implementation of MT, no
hypotheses are formulated in this subsection.

3.2

Evaluation of MT

In this subsection, the issue of MT evaluation will be addressed. First, the possible
approaches to MT evaluation will be listed. Secondly, an overview will be provided on the
most common methods of MT evaluation, including some of their advantages and drawbacks
relevant for the purposes of the present thesis. Then, the topic of evaluation of the output of
PEMT will be addressed and methodology for the present thesis described. Finally,
hypotheses with respect to evaluation of MT output and PEMT will be formulated.

3.2.1 Approaches to MT evaluation

A detailed overview of approaches to MT evaluation can be found in Svoboda
(“Hodnocení kvality” 5-6), referring to Bauer (95-107). Svoboda categorises MT evaluation
based on the following oppositions: (1) glass-box evaluation x black-box evaluation (i.e. does
the evaluator know the individual automatic processes?); (2) micro-evaluation x macroevaluation (i.e. overall usefulness of the system x seeking shortcomings of the relevant system
to improve it); (3) typological evaluation (what phenomena MT can process) x declarative
evaluation (the performance of an MT engine from the perspective of various aspects of
quality) x operational evaluation (economy, cost-effectiveness); (4) formal x functional
analysis (measurable parameters x application of the system in a specific context); (5)
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standard performance x optimum performance (minimum intervention on the part of the user
x use of all possibilities of the system); (6) evaluation of adequacy x evaluation of
development x diagnostic evaluation (e.g. where the system fails); (7) internal evaluation (by
developers) x comparative evaluation (selection of the most suitable system); (8) expert
evaluation x lay evaluation; (9) use of an existing model x development of a home-made
method.
In the present thesis, we shall approach MT evaluation from the following
perspectives of the above-described dichotomies: (1) black-box evaluation: even though we
are informed of the general principles of operation of the individual types of MT engines, we
lack the detailed insight required for a glass-box analysis; (2) the aim of the evaluation in the
present thesis is twofold: First, to identify select a suitable MT engine and, second, to
compare the output of PEMT with HT. Therefore, both of these approaches will be adopted;
(3) given the above-mentioned aims, our evaluation will employ typological, declarative and
also operational approach (for more detailed description of the adopted methods, see
subsection 5.4 below); (4) we will use functional analysis; (5) we will adopt the approach of
standard performance since the user will not have the option of trimming the system, even
though the system may be re-trained or adapted by the provider over the course of time; (6)
we will adopt the perspective of evaluation of adequacy; (7) the system will be evaluated
from an external perspective; (8) it will be evaluated by a person with a background in
translation studies with a limited knowledge of the technical aspects of MT; (9) the model of
evaluation is described below in subsection 5.4 below and represents a home-made approach.
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3.2.2 Methods of evaluation

MT evaluation methods can be applied at two levels. Firstly, raw MT output can be
evaluated. This is obviously an important topic, since the quality of the raw MT output is
essential for the effort required to post-edit it. Secondly, post-edited output can be evaluated.
As to the means of evaluation, a line can be drawn between automated metrics and human
evaluation. Automated metrics are usually, even if not universally, used for evaluation of raw
MT output. Human evaluation, on the other hand, is applied both to the raw output of MT and
the outcome of PEMT. Furthermore, the possibilities of quality estimation, as a very specific
variety of MT evaluation, will be briefly outlined.

3.2.1.1 Automated metrics

Among automated metrics, the most commonly used is probably the BiLingual
Evaluation Understudy (BLEU); other automated metrics include the Translation Edit Rate
(TER), the NIST score, the word error rate (WER) and the METEOR score.
BLEU is a standard metric in the field, as noted by Callison-Burch et al. ("(Meta-)
Evaluation of Machine Translation" 8). The central idea behind the BLEU score, proposed in
2002 by Papineni et al., is that "[t]he closer a machine translation is to a professional human
translation, the better it is" (311). This means that the basic principle on which the BLEU
score is based lies in comparing machine translation output with reference human translations
and quantifying the proportions of the relevant sentence that are identical in the MT output
and any of the reference human translations (311-318). The result is expressed with a number
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from 0 to 1, but it is usually indicated as a number from 0 to 100 (Bojar 114), where the
higher the number, the better the translation (Tatsumi 42). 6
The advantages of this metric lie in its swiftness as compared to human evaluation,
which it was designed to replace (to a certain degree) (Bojar 113). Moreover, Bojar (113)
points out as its advantages that the method is simple and relatively language-independent.
As regards disadvantages of BLEU, Bojar notes that the value of BLEU is not always
relevant in absolute numbers, since the value is still dependent on the relevant language, text
type and number of reference translations (115). Moreover, BLEU can be easily influenced by
factors not associated with quality of the output, as noted by Callison-Burch et al. ("Reevaluating the Role of Bleu in Machine Translation Research" 253).
In addition to the above, the obvious drawback of this approach is that when the MT
output is compared to human reference translation(s), these do not represent the only correct
translation(s) (Bojar 114). With respect to Czech, as a language with rich morphology and free
word order, BLEU has also the disadvantage that it requires an exact match of word forms
and puts too large emphasis on long sequences of words (Bojar 115; Kolovratník et al. 33-4).7
In the present thesis, automated metrics will only be used for the pilot experiment.
Specifically, edit distance will be used, due to its accessibility. It was defined by Przybocki et
al as "the number of insertions, deletions, and substitutions that are required in order to make
a system translation equivalent in meaning to that of a reference translation" (2039). No
analyses of the advantages and disadvantages of this particular metric are known to the author
of the present thesis, even though those listed with respect to the BLEU score seem to be
applicable to editing distance too to a certain degree.
6

For more detailed information on the functioning of the BLEU score, see Papineni et al.

7

For more information on the drawbacks of the BLEU score, see, for example, Callison-Burch et at. ("Re-evaluating
the Role of Bleu in Machine Translation Research") and Bojar ( eština a strojový překlad).
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This automatic metric is used for its swiftness, but is limited to the pilot experiment
since it is not suitable for the hypotheses formulated (see subsection 3.3.1 below.) Moreover,
as Svoboda (“Hodnocení kvality” 3) claims, the conclusiveness and usefulness of automated
metrics have been challenged recently. Similarly, Moran and Lewis ("Unobtrusive Methods
for Low-cost Manual Evaluation of Machine Translation") argue, referring to Way, that "[t]he
quality of the MT output does not correlate any more with the MT evaluation metrics that we
use today. About five years ago the MT evaluation metrics that we had were better than the
MT systems that they were evaluating but I think the MT systems now have outgrown those
string based evaluation metrics."8

3.2.1.2 Human evaluation

With respect to human evaluation, a number of quantitative methods to evaluate raw
MT output are commonly used in the industry (Bojar 105). For example, Stymne (16) lists the
following methods: marking individual sentences for adequacy/fluency (1 to 5 scale); ranking
(best to worst) on the sentence level or on the constituent level; yes/no assessments
(acceptable translation?); measuring SSER – subjective sentence error rate ("perfect" to
"absolutely wrong"); measuring the human post-editing time; and marking the individual
segments for usability (good, useful, useless). In addition to the above, Bojar (2012, 106-109)
points out error-flagging and marking sentence comprehension.
Svoboda (“Hodnocení kvality” 5), referring to Braun, lists the following methods of
assessing the accuracy and fluency of MT output: the rating technique; comprehension test;
performance test; content analysis of the source and target texts; back translation test;
8

For more information on automated metrics, see for example Callison-Burch et al. ("(Meta-) Evaluation of
Machine Translation").
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comparison of MT and HT; cloze test; proliferation of the relevant terminology. Furthermore,
he refers to an error analysis, which consists in the analysis of the frequency of the necessary
edits or based on error classification and evaluation.
Generally, the disadvantage of human evaluation of MT output is that it is more
expensive and time-consuming than the use of automatic metrics (Baisa 55). Moreover, Bojar
(105), notes that current methods of human evaluation suffer from little reproducibility and
inter-annotator agreement. However, in our opinion, their advantage, at least for the present
thesis, is their relative accessibility to the users of the systems.

3.2.2 Quality estimation

MT quality of can be evaluated, as shown above, but it can also be estimated. As defined
by Scarton and Specia, "[q]uality estimation (QE) of translations is based on features of the source
and target texts (without the need for human references), and on supervised machine learning
methods to build prediction models" (101). This quote also underlines one of the advantages of
QE as compared to quality measurement, namely that no human reference translations are needed.
Research on QE shows that QE has positive impacts on post-editing effort (low-quality output can
be immediately discarded, a system can decide whether to use MT or TM output, problematic
sections can be highlighted for the post-editor etc.) (Shah, Turchi and Specia 3560).
Unfortunately, the independent QE systems developed so far (QuEst, AQET), are not, to
our knowledge, usable by lay users, such as translators. However, some MT solutions (e.g.
Kantan) include QE. In selecting an engine, this can be seen as an advantage of the relevant tool.
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3.2.3 Methodology for evaluation of MT output for the present thesis

In the present thesis, the evaluation of the output will be performed based on the
following methodology. First, in line with the methodology proposed by de la Fuente (379), we
will identify the most common of the relevant document types. De la Fuente proposes to identify
the most common types with the use of automated tools that count the volumes of each text
(ibid.). However, such tools are not available to us and, therefore, the identification of the most
common types will be based on records of translations performed between Czech and English
(Czech to English, English to Czech) in the past.
Second, we will select one document of the most common type for each of the language
combinations. De la Fuente notes that, in order to gain the most representative results, the
researcher should ensure that the number of words per segment corresponds to the most frequent
scenario and there should be segments of 1 -20 words (481-482). Therefore, we will randomly
select ten texts9 for each of the identified types, where we shall count the number of words in the
sentences and then choose a passage from one of the texts that best corresponds to the ascertained
results and where the maximum word count is 20, i.e. the result will be one passage for the most
common type and translation direction. The passages will be of approximately 250 words. This
size of the sample is admittedly not very large; however, it is in line with other research on postediting (e.g. Fiederer and O’Brien ho used samples of 30 sentences or Green et al., ho used 27
source sentences).
Third, a pilot experiment will be performed. We will obtain a translation produced by the
selected engine10 for each of these texts. We will then use an automatic evaluation method,

9

We shall use texts of the relevant types that are available on the internet for the purpose of this thesis in order not to
violate confidentiality of documents submitted by clients for translation.
10

For more information on the selection, see subsection 4.2.1 below.
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specifically the edit distance, as proposed by de la Fuente (479). For this purpose, we will use
the analysis tool provided within Memsource, a CAT tool within which the pilot experiment
will take place. This method has been chosen for its accessibility and swiftness. While it may
be of limited use in other scenarios, the aim of this stage of the research is merely to assess
whether the selected types of documents, or rather the respective MT output, is suited for
post-editing. Therefore, the method, consisting in comparing the error distance rate of the
texts, seems well suited for the purpose.
Based on the results of the pilot experiment, a full experiment will either be performed
as envisaged or adjusted. To perform the full experiment, we will contact eight professional
translators specialising in translation of the selected text types, where four translators will postedit the Czech to English translation and translate the English to Czech task and the other four
will post-edit the English to Czech translation while translating the Czech to English task. For the
task of post-editing, the translators shall receive a set of instructions based on the findings in
subsection 2.2. Research shows (see subsection 2.2.4) that post-editors prefer to use an interface
either tailor-made for post-editing or a CAT tool rather than simple text editors. Therefore, both
the translation and the post-editing will take place in a CAT tool (a post-editing tool being
unavailable for the present research). In neither of the tasks, a TM will not be present in order to
prevent the introduction of further variables associated with TM.
Subsequently, the outputs of the post-editing and translation will be analysed using
human evaluation. Specifically, based on theory on legal translation, the hypotheses and the
requirements of the entity, a range of features important for the output will be identified and these
will be used as the main criteria for the analysis of the outputs. The outputs will be analysed with
the method of error-flagging, i.e. passages where an error is detected while considering the
features detected will be highlighted and quantified. For more specific information of the
analytical model, see subsection 5.5.1. below.
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As the next step, the quantified errors will be compared for the post-editing task and for
the translation tasks and, based on this comparison, conclusions will be drawn.

3.3

The product of PEMT as compared to the product of human translation

In this subsection, an overview of the relevant research concerning the comparison of
the product of full PEMT and the product of human translation will be provided. The
overview will be followed by formulation of a hypothesis on this topic.
The most extensively researched topics with respect to the product of PEMT in
comparison to the product of human translation appear to be its quality. In the research,
quality of the output is defined and determined in various manners. Therefore, the definition
or the criteria are always included for the individual works cited.
The prevailing opinion in the available research (such as Fiederer and O’Brien, Carl et
el., Lee and Liao) suggests that, when applying specific evaluation criteria, the output of machine
translation subjected to post-editing can be of a higher quality than a human translation.
Fiederer and O'Brien performed their research on translation of a user guide from
English to German. Referring to Hutchins and Somers (163), they used the following criteria for
their research: clarity, accuracy and style, and they asked their human evaluators to use the scale
of 1 to 4 for each of this criteria. The evaluation was done on sentence level, where the evaluators
were always working with three fully post-edited versions of the sentence and three versions
produced by human translators. While human translation ranked better in terms of style, the
output of PEMT achieved better results in the areas of clarity and accuracy (52). Therefore, the
authors conclude that "when quality is defined along the parameters of clarity and accuracy, our
results are that the post-edited quality is on a par, if not greater than, human translation. Yet, when
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style is included as a parameter of quality, then human translation is preferred over the post-edited
product" (68-9).
Carl et al., on the other hand, worked with translations of newspaper texts from English
to Danish. They asked their evaluators to rank four different translations of sentences (two
produced by a machine and two by a human) according to the quality of the translation. No
specific definition of quality or criteria seem to have been provided. Based on the results, the
authors found that the output of PEMT was ranked slightly better the output of translation (131).
Lee and Liao observed that students who worked with MT within their research
committed less unintentional omissions than those who worked without MT (62). Moreover, they
refer to Shih, who established that students who worked with an MT reference missed fewer
words/sentences than those who did not have any MT reference. On the other hand, Svoboda
("Kapitoly z překladatelské praxe" 89) notes that omissions sometimes occur in ra SMT, causing
a risk of their appearance also in the post-edited output.
Furthermore, the research of Lee and Liao, based on translation of an instruction guide
from English to Chinese, suggests that while the use of MT decreases the rate of binary errors
(defined by Pym (Teaching Translation and Interpreting) as “It’s rong!”), it leads to an increase
in non-binary errors (“It’s correct, but...”.) (82). On the other hand, Lee and Liao also suggest that
MT helped their students to conform to the appropriate register, stating that "[i]t may be safe to
say that the MT text is helpful in enhancing the register of the translation" (65). Furthermore, they
argue that MT helped their subjects to make more fluent translations. However, the results of this
research may be biased since the subjects within this research were students of translation rather
than professional translators.
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3.3.1 Hypotheses

Based on the above, we may hypothesize that, as compared to HT, PEMT may be
expected to lead to (1) an increase in accuracy of the information, (2) a decrease in omissions, (3)
an improved use of terminology. These hypotheses will be tested in the manner described in
subsection 3.2.3 above and the results will be reported in subsection 5.4. below.

3.4

Productivity

In this subsection, an overview of the existing research will be provided, based on
which hypotheses will be formulated. Subsequently, a method to test the hypotheses will be
proposed.

3.4.1. Existing research on PEMT productivity

The existing research seems to suggest that PEMT leads to an increase in
productivity. For example, Guerberof's research suggests a 25 % increase in productivity
when post-editing MT output as compared to translating new segments (i.e. without MT and
TM) ("Productivity and quality" 14). However, the results of her subjects were rather varied
(ibid.). The results were also varied with respect to the research of Plitt and Masselot, who
also found and increase in productivity in PEMT as compared to traditional HT. Their
research suggests an increase in productivity in all subjects at the rate of 20% to 131 % (10).
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Similar conclusions were also reached by Lavie et al., who performed a test of productivity in
Welocalise, a LSP. They noted that the introduction of MT led to "significant gains in
translator productivity and overall project execution velocity" great variance in terms of these
gains was found between individual projects (305).
PEMT productivity is related to the quality of MT output, as noted by O'Brien, who
studied correlations between PEMT speed and effort and certain evaluation metrics (GTM and
TER) ("Towards Predicting Post-editing Productivity" 197).

3.4.2 Hypotheses

In line with the above-cited research, a hypothesis can be reached that (1) an increase
in productivity with the use of PEMT will be increased and that (2) the results may vary
significantly among the individual subjects.

3.4.3 Methodology

In line with existing research on the subject (e.g. Plitt and Masselot and O'Brien
"Towards Predicting Post-editing Productivity"), time will be used to measure productivity of
the individual subjects. Specifically, the individual segments used for the postediting/translation tasks will be time-stamped by the program in which the tasks will be
performed and, therefore, information on the time when each segment was first and last edited
will be obtained in an unobtrusive manner. This will also allow for determining the overall
time spent in the relevant tasks and for subsequent comparison between the tasks.
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3.5

User attitudes and experience

In this subsection, an overview of the relevant literature on user attitudes and
experience will be provided and hypotheses will be formulated. In this respect, many authors
argue that most translators do not show a positive attitude towards MT (e.g. Gibbs and
DiDamo; Fulford). In fact, Gibbs and DiDamo even claim that, with respect to promotion of
MT, the biggest problems seems to be winning over language service providers (LSPs) and
translators (2).
Fulford carried out research on attitudes to MT among freelancers in the UK. She
focused on the following topics:

• their current perceptions of, and attitudes towards, MT;
• their kno ledge of, and experience ith, contemporary MT systems;
• use being made of MT in their current orking environment;
• their vie s on adopting MT;
• their perceived barriers to adopting MT;
• difficulties they have experienced in learning to use MT systems;
• their perceived training needs in MT and preferred training delivery modes (e.g. face-to-face tuition,
self-directed learning, distance learning) (118)

Fulford established that the translators in her sample held mixed views about MT, while the
predominant attitude was scepticism. Interestingly, Fulford found out that those translators
that were the most negative were to a large extent those who had the least experience with
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MT. In addition to the above, most translators in her sample were interested in receiving
guidance in the field of MT and an opportunity to practice with real-life tasks (120).
As to the individual problems perceived by translators, Gibbs and DiDamo, refer to
research carried out in 2012 by Jonckers Translation and Engineering, Inc., a global LSP,
among over 400 translators with respect to their attitudes towards machine translation and
their experience in 2012. In this research, it was found out that the biggest concern for
translators is the quality of MT output. This was also confirmed by Muegge (6).
Guerra (24) notes that while translation is a creative activity, PE entails continuous
correction of rather predictable problems. Furthermore, PE is considered less rewarding than
translation (Fulford 119). On the other hand, Fulford also found out that post-editors "found a
certain amount of satisfaction in 'correcting' the work of an MT system" (119).
Moreover, the research of Jonckers Translation and Engineering, Inc. showed that
approximately 78 % of the translators who participated in the research felt that their concerns
were not being addressed by MT developers and LSPs (3). This was again confirmed by
Muegge (6) and, more recently Gibbs and DiDamo (4), who argue that translators miss
suitable post-editing environments.
With respect to addressing the issues expressed by translators, Vashee published a list
of recommendations, stating that the MT system must be as good as possible and retrained on
a regular basis; that first only a small team senior translators should be involved in the
implementation and these should help create the procedures associated with MT as well as
pricing; specific examples of PE need to be provided and the LSP needs to ensure that the
requirements are understood before any productivity norms are set; and feedback should be
given to translators and, in turn, they should be requested to provide their feedback. These
recommendations may be considered useful for entities implementing MT.
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3.5.1 Hypotheses

The above leads us to the hypothesis that (1) translators may show a prevailingly
negative attitude to implementing MT; (2) the translators with the least experience with MT
will show the most negative attitudes; and (3) the translator's concerns will include the quality
of MT output and lack of creativity.

3.5.2 Methodology

In the present research, the attitude of translators/post-editors and their concerns will
be ascertained from a questionnaire based on the topics addressed by Fulford. The
questionnaire will be administered to translators who will be or potentially could be involved
in the implementation of MT in the entity in which the case study takes place. The
questionnaire will include open-ended questions for their exploratory nature.

3.6

Summary of Section 3

The topics addressed in the present section included the implementation of MT, the
evaluation of the output of MT as well as PEMT and its possible comparison to HT, the
productivity of PEMT, and the issue of user experience with MT.
With respect to implementation of MT, we have outlined the experience of entities
that implemented MT and the possible issues associated with MT implementation. No
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hypotheses were formulated concerning MT implementation. The method of a case study will
be used with respect to the issue of MT implementation.
As to evaluation, we commented on the possible approaches to and methods of
evaluation. We proposed a methodology to be used in the empirical part of the thesis.
Hypotheses were formulated, namely that, as compared to HT, PEMT may be expected to lead
to (1) an increase in accuracy of the information, (2) a decrease in omissions, (3) an improved use
of terminology.

Concerning productivity, two hypotheses were reached based on a summary of the
relevant research, namely that (1) an increase in productivity with the use of PEMT will be
increased and that (2) the results may vary significantly among the individual subjects. As a
method to verify these hypotheses, measurement of time spent in the relevant tasks was
proposed in line with the existing research.
Lastly, sources on user attitudes and experience were outlined. The methodology
with respect to this topic is a questionnaire based on one of the sources cited (Fulford).
Hypotheses were formulated, specifically (1) translators may show a prevailingly negative
attitude to implementing MT; (2) the translators with the least experience with MT will show
the most negative attitudes; and (3) the translators' concerns will include the quality of MT
output and lack of creativity.
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4. The Setting and the selection procedure

4.1

The setting

This subsection includes practical observations related to MT implementation. The
author of the present thesis carried out a project on MT implementation with an SME. The
project included mapping of available solutions, selecting the most suitable MT tool, testing
of its technical incorporation in the working procedures of the entity, a pilot experiment and a
full-scale experiment aimed at comparing the output of post-editing of MT and unaided
human translation as well as the productivity of the post-editors as compared to the
translators. Furthermore, a questionnaire was distributed to persons who would potentially be
involved in the post-editing.

4.1.1 The entity

The MT implementation project is performed for an entity specialising in translation
in the legal domain. Translations are performed in most languages, especially European, the
most frequent being translations between the Czech and English languages.
The entity employs a team of in-house translators and revisers (9 members), while
also cooperating with a limited number of freelancers. The members of the in-house staff have
either a background in law (i.e. graduates of law faculties) or in philology and translation
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studies (i.e. graduates of faculties of art). The in-house translators and revisers are
continuously trained to increase their expertise in law and their respective working languages.

4.1.2 The texts

As already noted above, the entity specialises in legal translation. While legal
translations form a majority of all texts translated, texts from other fields (technical,
economic, medical or general) are also represented in the entity's portfolio. However, it must
be noted that the distinction between legal texts and texts in other domains is fuzzy and
originals may in fact feature combined domains. For example, a contact – a legal text – can
provide for a subject that falls in another field and include technical passages from this field,
e.g. a contract for the sale of blood plasma may include the required specification of the
plasma, the requirements for its handling etc. and, therefore, it is not strictly a legal text or a
medical text, but a combination of the two.

4.1.2.1. Legal texts

In the present thesis, a characterisation of legal originals serves the purpose of
selecting the most suitable texts for the pilot and full-scale experiments.
For the Czech language,

echová et al. classify legal texts,

ith the exception of

technical texts produced by legislators, under the administrative style (230-231). echová et
al. do not specify what is meant by technical texts produced by legislators and they do not
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indicate the category in which these texts fall. Since they refer to these texts as "technical", it
can be presumed that these would fall in the category of technical style.
In this context, it is useful to note that, as

echová et al. argue, the administrative

and technical styles are rather close and, indeed, they used to be considered one in various
works on style in the past. Furthermore,

echová et al. argue that the boundaries bet een

what they call "substantive styles" – i.e. technical, administrative and journalistic – are fuzzy
(232).
For the English language, Knittlová summarises the findings of Crystal and Davy
and characterises legal texts among administrative texts.
However, it must be pointed out that legal texts as such are rather varied in their
nature, as noted by Chromá (Legal translation 49). They range from schematic extracts from
the commercial register to complex legal analyses and laws, where each of these genres
requires a different approach and working methods (ibid.). For this reason, it may be useful to
divide them into several subgroups based on similarities among the texts.
In this subsection, the characteristics of the administrative style (as defined by
echová et al. and Knittlová) are briefly outlined and, subsequently, a typology of legal texts
based on their stylistic features is proposed stemming from the characteristics provided.
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Administrative style

According to

echová et al. the functions of the administrative functional style are

rather broad (232). They include management, regulation, direction, information.
As to the norms of administrative communication,

echová et al. outline these as

follows: (1) preciseness in terms of the contents without any undesirable omissions,
maximum objectivity (2) clarity and purpose-driven formulations, (3) perfect form. In
addition to the above, the authors argue that (4) the author and the addressee of administrative
texts is usually suppressed (233). Other features of administrative communication include (5)
standardisation, (6) limited variability and expressiveness, (7) economy of the expression
(230-234).
With respect to legal texts in English, Knittlová notes that their most significant
features include (1) graphical division of the text in paragraphs, (2) use of capital letters, (3)
use of indicative, conditional sentences, (3) increased nominalisation, (4) increased use of
abstract, objective nouns and modal verbs, (5) formalism with the use of doublets and words
of the Roman origin and (6) aim at objectiveness and clarity.
In the text below, no distinction is made between the style of legal texts in English
and in Czech, unless expressly stated otherwise, even if we are a are, as Chromá ("Právní
překlad v teorii a praxi" 20) notes, that each jurisdiction produces a distinctive style of legal
documents. There are several reasons for this: (1) The characterisation provided above by
echová et al. for the Czech language and by Knittlová for the English language show us that
legal texts in Czech and English have similar characteristics, namely with respect to
objectiveness and clarity of the style, with increased formalism and standardisation, as well as
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the graphic layout; (2) The below is to be considered a rough typology based on the main
features of the texts, created solely for the purposes of this thesis and we therefore consider
the differences between legal texts in English and Czech as too refined to be taken into
account in the present typology; (3) Legal texts written in English come from various
jurisdictions. Not only are jurisdictions where English is the official language rather varied in
terms of their legal systems (e.g. compare the predominantly continental-based system of
private law in Louisiana with the Anglo-Saxon common law applied in other parts of the USA
("The Common Law and the Civil Law Traditions"), but legal texts in English also often
origin from jurisdictions where English is not an official language and these text thus combine
the nature of the relevant legal system and the English language they are produced in. In view
of the premise that each jurisdiction produces it specific legal style, it would be practically
impossible to provide any general categorisation of texts in English.

Typology of legal texts

As regards typology of legal texts, or rather the individual genres of legal texts
(defined as "conventional linguistics expressions associated with speech and writing in certain
contexts of situation" by Baker (68)), Stolze distinguishes between international treaties and
court decisions ("Fachübersetzen" 222 – 224). However, these genres prove not to be
sufficient to cover the rage of the texts processed by the entity. Therefore, we propose the
following broad typology of legal texts for the purposes of the present thesis: (1) texts in the
field of the law (in the strict sense of the word, i.e. documents analysing or stipulating legal
regulations, texts produced within litigation and arbitration (various pleadings, decisions
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etc.)); (2) contracts and agreements (e.g. contracts for work, licence agreements, purchase
agreements, etc.); (3) corporate documents (founding deeds, extracts from the commercial
register, minutes of meetings etc.). In this context, it should be noted that this typology is very
broad and tentative and each category includes documents that are rather varied and is only
meant to serve for the purposes of the present thesis.

Examples of texts

This categorisation follows from stratification of the subjects of the texts based on
their complexity and degree standardisation. Texts in the first category concern analyses of
legal regulations (cf. Example 1 below). Therefore, they address the most complex facts and
situations. This is reflected in the composition of the texts, which is thought-through and
precise and often includes elements of horizontal division (marked in yellow in the example
below). Texts of this genre are marked by strong intertextuality (references to legal
regulations, commentaries thereon, case law, technical publications) (marked in pink in the
example below). The syntax is rather complex, reflecting the complexity of the issues
concerned (marked in blue). Texts in this category are the most abstract, which has an impact
on the vocabulary and terminology used, and show a tendency towards multiverbisation
(marked in green).
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"Consideration of the questions referred

Question 2(a) and (b), concerning the material scope of Directive 95/46

21 By Question 2(a) and (b), which it is appropriate to examine first, the referring court asks, in essence,
whether Article 2(b) of Directive 95/46 is to be interpreted as meaning that the activity of a search engine
as a provider of content which consists in finding information published or placed on the internet by third
parties, indexing it automatically, storing it temporarily and, finally, making it available to internet users
according to a particular order of preference must be classified as ‘processing of personal data’ within the
meaning of that provision when that information contains personal data. If the answer is in the
affirmative, the referring court seeks to ascertain furthermore whether Article 2(d) of Directive 95/46 is to
be interpreted as meaning that the operator of a search engine must be regarded as the ‘controller’ in
respect of that processing of the personal data, within the meaning of that provision."

Example 1 – judgement of the European Court of Justice in case C-131/12
(C-131/12 - Google Spain and Google)

Texts in the second category, contracts and agreements, concern facts and situations
that are generally less complex than the subjects of the texts in the first category (cf. Example
2 below). At the same time, these texts are more standardised than the texts in the first
category. This concerns in particular the structure of these texts (divided, on the horizontal
level, into articles and paragraphs) (marked in yellow) as well as certain parts of the texts that
are often present, such as name of the contract/agreement (e.g. purchase agreement),
identification of the parties, sections providing for confidentiality, severability, jurisdiction,
and final provisions. These texts also are intertextual, referring most frequently to legislation,
other contract/agreements or annexes (marked in pink). On the level of syntax, the structures
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are usually simpler than in case of the first category and show a tendency towards
stereotypical expression (marked in blue). On the lexical level, the use of terminology is
apparent (marked in green) and an effort to provide an efficient and unambiguous texts is
discernible from the use of definitions frequently embedded in contracts/agreements either in
the form of an independent section or within the text using the phrase "hereinafter (referred to
as) the ..." or just in brackets (the "...").

"III.
Purchase Price
1. The Buyer shall pay the Seller the purchase price of the goods amounting EUR ……………….. (hereinafter
referred to as the "Purchase Price").
2. The Purchase Price shall be due upon the invoice issued and sent by the Seller not later than 10 days from
delivery and collection of Goods by the Buyer. The invoice shall be payable not later than 21 days from the issue
of the invoice by Seller.
3. If the Buyer fails to pay the purchase price, the Seller shall have the right to default interest at the rate of 0.1 %
of outstanding amount for each day of default without prejudice to any claims for damage pursuant to the Article
74 of the Convention. "

Example 2 – Purchase agreement ("Purchase Agreement")

The third category includes texts that are the most stereotypical and the least complex
(cf. Example 3 below). They include minutes of meetings, extracts from the commercial
register etc. They are characterised by a horizontally segmented structure (marked in yellow)
resembling a form with short, simple and concise sentences (marked in blue), ellipsis (marked
in green) and stereotypical expressions (pink).
60

Barbora Hermanová, Implementing MT in an SME

"Minutes of the Third Annual General Meeting of the organisation
Held at Glenvale Community Centre
Friday 13th July 2012
The Annual General Meeting commenced at 5.30pm on Friday 13 th July 2012. The meeting was chaired by
Sue Smith, Chair of the Trustee Board. Confirmation was made that the quorum of at least 20 members were
present. Apologies for members unable to attend were recorded.
1.

PREVIOUS MINUTES

Copies of the minutes were handed out on registration. The Chair invited questions on the minutes;
however, no questions were raised. The Chair asked for a proposer and a seconder for the minutes.
Resolution 1: Approval of the previous minutes
The minutes of the second Annual General Meeting held on 11 th July 2011 are approved as a true and
accurate record of the meeting.
Proposed: Greta Green
Seconded: Will White
The resolution was carried unanimously."

Example 3 – Minutes of an annual general meeting ("Minutes")

4.1.3 The process of translation

In this subsection, we provide a description of the contemplated process of
translation and the individual tools and procedures used therein.
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4.1.3.1 CAT tool

For the project, the use of a CAT tool was contemplated. The entity used a CAT tool
with shared translation memories and term bases. At the time when the project was
performed, the entity used MemSource solutions. The provider of the software, MemSource,
is a Czech company founded in 2010 ("About us"). Its product is a CAT tool which essentially
comprises two parts. The first is the Cloud, an online interface which serves for the
administration of the individual projects, TMs, TBs, users, etc. This is where individual
projects are created and assigned to translators. The Cloud also offers analytical tools
measuring the length of the texts (either source or target), the percentage of TM matches and
the edit distance rate in case of post-editing (target text only).
The other part is a translator's workbench, the Editor. A print screen of the Editor
(version 4.162) is provided below in Fig. 6. The Editor displays the original and the
translation in columns. In the upper part, a selection of edit tools is available (can also be
triggered by keyboard shortcuts). On the right side, there is the CAT tab, where suggestions
from the TM, TB and MT are provided (if available). Next, there is a search tab, which allows
concordance searches in the TM. The search functionality enables the use of wildcard
characters. A QA feature is also provided. This feature can be configured in the Cloud part,
where the user can select which parameters are to be checked by the QA checker (e.g. spellcheck, correct use of terminology, consistency, use of tags, etc.).
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Fig. 6 Screen shot of the MemSource Editor

4.1.3.1 Work flow

As far as work procedures are concerned, the project contemplated a system of
translations with revisions. This means that when a translator is finished with a translation,
s/he submits it to another person to revise. The revision is then transferred back to the
translator to produce a final text for the client.
Translations are produced as follows: texts are imported in the CAT tool for
translation. When translating, the translator uses pre-approved terminology, which (s)he can
see in the right-hand part of the Editor. The aim of the requirement to use the pre-approved
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terminology is to maintain consistency of the entity's translations not only on the intratextual
level, but also on the intertextual level.
With respect to segmentation, translators are asked to fix any faulty segmentation
(e.g. a sentence may be split into two segments if it includes an abbreviation with a full stop
and the software is not familiar with this specific abbreviation and considers the full stop the
end of the sentence). Furthermore, in texts where reference to individual sentences can be
expected (e.g. contracts, agreements, decisions), translators are required to keep the
segmentation of the original (i.e. not to split one sentence into multiple sentences or, vice
versa), which is in line with the arguments presented by Stolze, who claims it to be important
to keep the number of sentences in the translation and the original for the purpose of
referencing (9).
After translation, the translator runs the quality analysis and submits the file for
revision. The reviser then revises the translation, using a track changes feature. After this step,
the reviser transfers the text back to the translator, who accepts/rejects the changes and
suggestions made by the reviser and creates a final file for the client. Before being sent to the
client, the translation is inspected by the project manager.

4.2

Selection of a suitable MT platform

This section is devoted to the process of selection of a suitable MT platform,
focusing in particular on the relevant criteria and the decision-making procedure.
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4.2.1 Selection criteria

Since compatibility with the MemSource workbench (as described above in
subsection 4.1.3.1) was required by the entity, the project aimed at finding an MT tool
compatible with MemSource. MemSource is API-enabled and co-operates with a number of
MT system providers. Specifically, the platforms compatible with MemSource are: Apertium,
Asia Online, Google Translate, Kantan, LetsMT, Microsoft Translator Hub, Microsoft
Translator, Microsoft with Feedback, MoraviaMT, NICT, PangeaMT, PROMT, Safaba, SDL
Be Global, Systran and Tauyou.

The criteria we used to choose the most suitable platform were as follows:


The platform must support Czech



This criterion is motivated by the fact that translations from/into Czech were
contemplated



The platform must allow for strict confidentiality of data



This criterion stemmed from the confidential nature of the texts handled



The platform must yield adequate results



This criterion is based on the requirement of a useful and economic solution



The platform must be accessible in terms of price



This criterion is once again based on the requirement of an economic solution
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Compliance with first two criteria was tested by searching the websites of the
individual providers. The first criterion was not met by Apertium, PangeaMT, PROMT and
Systran, which do not support Czech. The second criterion excluded Google Translate and all
three Microsoft products, since the user has to agree to provide the output to the provider for
further improvement of the relevant engine ("Translate API FAQ") and ("Confidentiality
FAQ") respectively. Furthermore, with respect to the second criterion, a decision was made by
the entity to require a strict non-disclosure agreement from any MT provider to whom any
texts are provided (for translation or creation of a system).
A further analysis of the information available on the websites was carried out to
assess the likelihood of the engines meeting the third criterion. Based on this, NICT and SDL
Be Global were excluded since the former was described as "specific to sightseeing" (source
no longer available) while the latter stated as its focus "global travel and e-commerce
industries" ("SDL BeGlobal").
The remaining providers (Asia Online, Kantan, LetsMT, MoraviaMT, Safaba and
Tauyou) were contacted to obtain additional information and offers for potential co-operation.
These were received from Asia Online, Kantan and LetsMT. MoraviaMT and Tauyou
completely failed to respond to the query and Safaba stated that the project was too small for
Safaba to be able to provide a competitive solution.
With respect to the possibilities of co-operation, Asia Online provided a leaflet
depicting the principles of its systems and pricing. At USD 5,000 per language combination,
Asia Online proved to be too expensive to meet the fourth criterion.
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A Skype session was held with Kantan, where its representatives presented the
features of their product (SMT) and provided the information that the solution for SME cost
EUR 999 per month.
Another Skype session was held with LetsMT. In the session, general information
about the product (SMT) was provided and an offer to test the product free of charge was
extended. For this reason, a decision was made to use this offer of free testing to see the
options of implementing MT.
The results of the research are summarised in the following table.

Supports Czech

Confidentiality

Adequate output

Affordable

Apertium

x

-

-

-

Asia Online

✓

-

-

x

Google Translate

✓

x

-

-

Kantan

✓

✓

-

x

LetsMT

✓

✓

To be tested

✓

MoraviaMT

✓

?

?

?

MS Translator

✓

x

-

-

MS Translator Hub

✓

x

-

-

MS with Feedback

✓

x

-

-

NICT

✓

-

x

-

Pangea

x

-

-

-

PROMT

x

-

-

-
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Safaba

✓

-

-

x

SDL Be Global

✓

-

x

-

Systran

x

-

-

-

Tauyou

✓

?

?

?

Fig. 7 Compliance with the individual selection criteria by the available engines
(Legend: ✓ meets the criterion, x does not meet the criterion, - not established due to noncompliance with other criteria, ? Information not available)

It follows from the above table that LetsMT proved to be the only provider fulfilling
all the criteria with the reservation of adequacy of the output, which is to be tested. LetsMT
invited the entity to provide its TMs and TBs as a basis for training of engines designated
specifically for the entity. The entity first requested LetsMT to sign a comprehensive nondisclosure agreement and, subsequently, provided the required data.
For the training, both monolingual and bilingual corpora of EU texts were used in
addition to the entity's data. Initially, the entity's data were used not only in the original
direction but also in the "reverse" direction (i.e. translations from English to Czech were used
to train both the engine for translation from English to Czech as well as from Czech to
English). Later, another set of engines was trained where the data were only used in the
original direction of translation. Although Lembersky et al. (999) claim that the use of data in
the "reverse" direction improves the results of MT (i.e. the use of Czech to English translation
to train systems for translation from English to Czech), this did not prove to be the case with
the first set of engines produced for the entity.
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No research was made by the author of the present thesis into the reasons for this
phenomenon. However, we hypothesized that, with the use of English to Czech translations
for the engine for translation from Czech to English, the failure may have been caused by the
variances in the originals within the training corpora. Specifically, these originals are varied in
terms of terminology since they come from various parts of the world and, therefore, various
legal systems, and since their quality in terms of language is not constantly high, given the
fact that the originals are often produced by non-native speakers with varied command of the
language.

4.3 Incorporating the selected tool in the computer architecture

The tools compatible with MemSource are tools that are provided as software as a
service (SaaS). That means that there is no need for installation of the software to the client's
(i.e. the entity's) computers and there are virtually no demands on the client's computer
architecture except for an internet connection, as it is precisely through the internet that the
client accesses the service. The client provides the corpora based on which the engine is to be
trained to the provider, who prepares the engine and provides the client with access data to the
relevant engine. This procedure is associated with concerns regarding confidentiality of the
data submitted to the provider. These, however, can be resolved with a non-disclosure
agreement.
In order to use the MT tool within MemSource, it is necessary to set up a new
engine, fill in the required password (supplied by the relevant provider) and either set this
engine as default (in that case, it will be automatically assigned to the relevant projects in
future) or enable it manually for the relevant projects. For more precise information on the
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set-up, see the MemSource manual ("Machine translation").

4.4 Work with the selected MT tool

MT can be either enabled or disabled for each individual project by project
managers. When enabled, it is possible to either pre-translate the file (where it is possible to
insert TM matches above a selected threshold as well as MT into the target segments) or MT
can be offered in the CAT tab in the Editor (as shown in Figure 8 below). In that case, MT is
not filled in automatically. Rather, the post-editor11 can insert the MT using a keyboard
shortcut. If a TM match is available for the relevant segment, this is also offered in the CAT
tab window and the post-editor can decide whether (s)he will use the TM match or the MT
output (as shown in Figure 8 below).
No problems were experienced with the use of the tool, with the exception of the fact
that, in some instances, the tool needed several minutes to initiate. This means that once the
relevant document was opened in the Editor, the Editor was immediately able to produce TM
matches and terms from the TB, but it was only after several minutes that MT became
available. This seems to have been happening when the engine was used for the first time
after some idle time (in the order of several days).

11

In this thesis, post-editing is defined as including work with MT output within a CAT tool. Cf. subsection 2.2.1.

above.
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Fig. 8 Screen shot of the Editor, showing segment No. 4 where both a TM match (first in the
CAT tab window) and MT output (third in the CAT tab) are available.

4.5 Summary of the findings and conclusions
In this section, the setting was described and findings were presented from the
practical task of selecting a suitable MT tool and implementing it in the workflow. With
respect to the selection procedure, it was established that only one provider met the
requirements, while the others either did not support the Czech language, or specialised in a
domain different from the focus of the entity. Three of the providers also proved to be
inaccessible in terms of price and one failed to respond to our repeated queries.
As to the implementation of MT into the CAT tool, this proved to be smooth and did
not require any special effort, as MT was connected to the CAT tool through an API. This
manner of implementation meant that the user only needed a computer connected to the
internet to work with the MT, without the need for any special software.
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As regards the interaction between TM and MT, MT is offered only when a TM
match above a threshold set by the user is not available. Furthermore, MT output can either be
inserted before the translation (by virtue of the pre-translate functionality) or it can be inserted
in each individual segment, based on the user's choice.
The only slight inconvenience arose when MT was initialled after some idle time,
where it took a few minutes to be able to provide the output and, therefore, the user was either
forced to wait with the translation or start the translation without MT. However, this was
indeed a slight drawback that did not pose any serious problems.
To conclude, it can be stated that the selection procedure proved to exclude all but
one provider. The output provided by this provider will be tested in the following section to
verify its adequacy. The implementation of MT in the CAT tool and, in fact, the workflow
proved to be without any significant problems.
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5. The pilot and full-scale experiments

5.1 Methodology

In line with the methodology proposed in subsection 3.2.3 above, a pilot experiment
followed by a full-scale experiment will be performed. First, suitable originals will be
selected based on de la Fuente's recommendations (379), i.e. the most common genre will be
selected and an average length of sentences of texts of the most common genre will be
determined. Subsequently, a passage of approximately one standard page (i.e. 250 words or
1500 characters without spaces) will be selected from the available texts that corresponds best
to the established average length of sentences, while also complying with another criterion
stipulated by de la Fuente (ibid.), namely the maximum sentence length of 20 words.
Second, a set of instructions and examples will be compiled based on the findings
reported in subsection 2.2.2 above. The pilot experiment will then be carried. It will consist in
one post-editor performing post-editing of the output of MT for the passages selected as
defined above (one from English to Czech, one from Czech to English). The aim of this
experiment is to verify the feasibility of the post-editing task, especially from the viewpoint of
adequacy of the output. Third, the results of the pilot experiment will be analysed in terms of
feasibility of the task and the setting will be modified for the full-scale scale experiment if
necessary.
Finally, the full-scale experiment will be carried out. Within the full-scale
experiment, four subjects will be asked to post-edit the MT output for the originals selected in
the above-described fashion, while another four subjects will be asked to translate the same
originals without MT, TM and TB (the use of other aids, i.e. the internet, dictionaries etc. will
73

Barbora Hermanová, Implementing MT in an SME

be allowed). All the subjects are professional translators specialising in legal translation with
no or limited experience with post-editing. These subjects were used since they are the ones
the entity would potentially ask to perform post-editing jobs. All the subjects were offered
their regular fees (calculated based on the extent of the texts to be processed) for their work
(some of them decided to participate without any compensation).
The subjects' output will be analysed with the use of a home-made model described
in subsection 5.5.1. below and the findings will be contrasted with the hypotheses reached in
subsection 3.3.1 above.
Furthermore, the subjects' productivity will be measured in terms of the time they
spend in performing the respective tasks and the obtained data will be used to draw
conclusions and verify/disprove the hypotheses provided in subsection 3.4.2. above.

5.2 The most frequent genres

In line with the methodology described above, the first step was to determine the most
frequent genres (as defined in subsection 4.1.2. above). For this purpose, the last hundred
projects included in the TMs for translation between Czech and English were screened. The
results are shown in Fig. 9 below.

Law
Contracts
Corporate
Other

Czech to English
15
18
12
20

Fig. 9 Genres and their frequency
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4
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7
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Fig. 9 shows that, among the genres of legal translation (marked in bold), the most frequent
genre are contracts for both directions of translation. Therefore, the subsequent stages will be
performed with texts falling into this category. Texts is the category labelled as "Other" are
texts from other areas (e.g. economy, culture, construction).

5.3 Selection of text samples

Secondly, average sentence lengths were calculated in line with the methodology
described above. For this purpose, the online tool "Count Wordsworth"

12

was used. Ten

contracts available on the internet were randomly selected for both translation directions for
calculation of the average sentence lengths. The only rule was that each contract within one
direction had to provide for a different subject and come from a difference source to ensure
variability. The results are shown in Fig. 10 below.

1 (Lease)
2 (Purchase – Car)
3 (Work)
4 (Licence)
5 (Non-disclosure)
6 (Share Purchase)
7 (Agency)
8 (Donation)
9 (Loan)
10 (Insurance)
Average

12

Czech to English
13.64
6.25
10.56
8.73
14.74
12.83
15.87
7.87
16.4
12.8
11.969

http://countwordsworth.com/
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English to Czech
17.97
23.03
25.22
41.56
34.95
20.88
28.54
21.02
31.34
19.78
26.429
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Fig. 10 Average sentence length of contracts

The average sentence lengths show that while it is possible to select a text complying with de
la Fuente's requirement of the maximum sentence length of 20 words for translation from
Czech into English it is not be possible to do so for translation from English to Czech.
Subsequently, a passage was selected from a Czech licence agreement with 1571
characters (without spaces), 21 sentences and average sentence length of 12.24 words per
sentence where none of the sentences exceeds the limit of 20 words ("Vzory licenční
a podlicenční smlouvy"). The original text is enclosed hereto as Annex 1. For translation from
Czech to English, a passage was selected from the lease agreement with 1540 characters
(without spaces), 15 sentences and average length of 20.60 words per sentence where,
however, some sentences exceeded the 20-word limit (5 sentences of 35, 33, 36, 27, and 35
words, respectively) ("Rental Agreement"). The original text is enclosed hereto as Annex 2.
Since it is considered important to use real-life texts for the experiment, the texts were not
manipulated to reduce the sentence length and thus comply with the limit.

5.4 Pilot experiment

In this stage, one translator (specializing in legal translation and used to working in the
MemSource environment) was asked to post-edit the output of MT for the two selected texts
to see whether the task was feasible and to remove any procedural shortcomings.
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5.4.1 Instructions provided

The translator was provided with the following list of instructions based on O'Brien's
list for full PEMT (see subsection 2.2.2. above):



Retain as much raw translation as possible



Don’t hesitate too long over a problem



Don’t orry if style is repetitive



Make changes only where absolutely necessary, – i.e. correct words or phrases
that are (a) nonsensical, (b) wrong, (c) omitted or added unnecessarily, (d)
ambiguous.



The message transferred should be accurate



Grammar should be accurate



Ensure that terminology is correctly translated



Edit any offensive, inappropriate or culturally unacceptable information



All rules regarding spelling, punctuation and hyphenation still apply



For tagged formats, ensure all tags are present and in the correct positions



Throughput expectations: high



Quality expectations: medium

Certain changes were made to the list to accommodate to legal translation: (1) item "Don’t
embark on time‐consuming research" was removed since, in legal translation, correct meaning
is essential (Stolze "Translation and Law" 11) and, therefore, if research is required for
correct translation, the translator should perform it (which is in line with instruction No. 7);
(2) in instruction No. 4, "if there is enough time" was deleted with respect to (d), since
ambiguity should be avoided at all times in legal texts (Chromá "Legal translation" 49); (3)
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item "Ignore stylistic and textuality problems" was removed since this again is not in line with
translation of legal documents where coherency, consistency and correct textual reference are
required (Stolze "Translation and Law" 9); (4) in instruction No. 7, the word "key" (all key
terminology) was removed since all terminology must be correct in legal translation (Stolze
"Translation and Law" 11); (5) in instruction No. 9, the word "basic" (all basic rules) was
removed since especially spelling and punctuation are important for correct construction of
meaning.
Furthermore, the following examples by DePalma were offered in line with Vashee's
recommendations (see subsection 3.5. above):
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Fig. 11 PEMT Examples (DePalma)
5.4.2. Set-up

The translator was provided with the texts to be translated in Memsource with no
TB and an empty TM, but with the use of MT.

5.4.3. Results

The subject completed the task of PEMT for the Czech text to be translated into
English in 11 minutes. The analysis produced by MemSource for this task is provided below
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in Fig. 12. We can see from the analysis that 15.1 % of the text produced by MT was retained
completely or only with minor changes (100 – 95 % of text within the respective segments),
while another 21.3 % were retained with rather small changes (94 – 84 % of text within the
respective segments).

Fig. 12 MemSource analysis of the pilot PEMT task for Czech to English translation

With respect to the translation from English to Czech, the task was completed in 21
minutes. However, the MT output was not suitable and all the segments were in the 0-49 %
category, where, in fact, only some isolated words could be retained from the MT output.
Therefore, it was concluded that the MT system with which the pilot was carried out was not
currently suitable for further testing or implementation. The reasons for this may be manifold,
where the fact that the sentence length was higher than in the other direction may have played
a role.
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5.5 Full-scale experiment

In line with the results of the pilot experiment, only the translation from Czech to
English was subject to further research. For the full-scale experiment, the same instructions as
in the pilot were provided to four translators specialising in legal translation and familiar with
the MemSource environment and the same set-up was used. These translators had no or
limited experience with post-editing. However, they were reliable translators with whom the
contemplated entity works and who would be included in any real-life post-editing tasks.
These subjects were coded as PEMT1 to PEMT4.
Furthermore, a control group of translators was used. The task of this group,
consisting of another 4 translators specialising in legal translation and familiar with the
MemSource environment were asked to translate the same text without the use of MT. They
were provided with no TB and an empty TM. These subjects were coded as TRANS1 to
TRANS4.

5.5.1 Analytical model

The analytical model used in the present thesis was devised especially for the present
thesis, i.e. it is a home-made model. Specifically, it is an error-based model of human
evaluation. An error-based model of human evaluation was selected in view of the hypotheses
to be tested13. The hypotheses are based on the assumption that PEMT will lead to a lack of

13

PEMT is be expected to lead to (1) an increase in accuracy of the information, (2) a decrease in omissions, (3) an

improved use of terminology, cf. subsection 3.3.1 above.
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occurrence, or less frequent occurrence, of certain errors. Therefore, it was considered best to
adopt an error-based approach. The nature of the errors to be detected seems to call for human
evaluation, since we are not aware of any metrics able to provide us with the required results.
The model consists in error-flagging. Several categories of errors were devised based
on the hypotheses to be verified and further requirements of the entity. Namely, the categories
are as follows: (1) preciseness (or accuracy), (2) completeness (or smaller number of
omissions), (3) lack of additional information and explicitation, (4) terminology, (5)
consistency and (6) clarity.
These categories are also supported by theoretical insights in legal translation,
considering the fact that given the wording of the selected original, it is obvious that a Czech
agreement is concerned, which is to be interpreted and used in compliance with Czech law.
As an agreement governed by Czech law, the aim of the translation would not be to
serve as an independent document, but rather to provide information on the contents of the
original document (Stolze "Translation and Law" 11), where it would be necessary to provide
as precise and complete information (bold added here and throughout this subsection by the
author of the present subsection) about the contents of the original, while ensuring that the
text is comprehensible to a broad range of potential addressees and unambiguous (associated
with proper and consistent use of terminology (Stolze "Translation and Law" 11) and allows
for maintaining means of reference (i.e. keeping the same structure of the text, including the
number of sentences) (Stolze "Translation and Law" 9).
In line with the argumentation of Stolze ("Translation and Law" 5), such translations
are bound to the source language culture and, therefore, documentary translation (as defined
by Nord as "serv[ing] as a document of a source culture communication between the author
and the source text (ST) recipient" (72)) is required. While Źrałka (4), referring to Newmark
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(39), calls for semantic translation for much the same reasons ("Semantic translation attempts
to render, as closely as the semantic and syntactic structures of the second language allow,
the exact contextual meaning of the original.").
Chromá ("Legal translation" 49) states "We claim that the primary objective of legal
translation is that the target recipient should be provided with as explicit, extensive and
precise legal information in the target language as is contained in the source text,
complemented (by the translator) with facts rendering the original information fully
comprehensibly in the different legal environment and culture."
Furthermore, two additional categories were added based on the requirements of the
entity, namely (7) typography and (8) grammar.
The texts are analysed for errors of the above-described categories and the
occurrence of the individual errors is counted. Each of the categories is then evaluated
separately in terms of the number of errors of each category for the individual subjects and,
subsequently, for all the post-editors and translators combined.

5.5.2 Analysis

5.5.2.1. Preciseness and completeness of information

First of all, the text were analysed for preciseness and completeness of the
information included (lack of preciseness marked in green in Annex 3 and lack of
completeness in blue). In this respect, we considered that an instance of lack of completeness
occurred if a certain piece of the information included in the original was missing in the target
text and we considered that an instance of lack of preciseness occurred if the information
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included in the original was modified in the target text – for examples, see below).

Poskytovatel je povinen zpřístupnit poskytnutou

The Licensor is obliged to disclose the

informaci nabyvateli až poté, co nabyvatel uhradí

information to the Licensee only after the

poskytovateli odměnu podle čl. 4 této smlouvy.

Licensee pays the fee pursuant to Art. 4 hereof.

Example 4: Two pieces of information missing in the target, marked in blue
(correct translation: The Licensor is obliged to disclose the provided information to
the Licensee only after the Licensee pays the fee pursuant to Art. 4 hereof to the Licensor.

Poskytovatel může poskytnout licenci k dílu třetí

The Licensor is entitled to provide the license

osobě (jde-li o nevýhradní licenci).

to the work to a third party (if non-exclusive
license is involved).

Example 5: Lack of preciseness – more precise translation would be "if the licence is
non-exclusive"

It was found that the post-editors performed worse in this respect than the translators
(see Fig. 13 and 14 below). It may be noteworthy that while the texts of two of the translators
lacked preciseness in the same instance and the remaining two did so in different instances,
the post-editors' instances coincided more frequently (this resulted from the MT output, which
either lacked the relevant information or included imprecise information– cf. the raw MT
output in Annex 5).
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Subject
Lack of preciseness
Lack of completeness
PEMT 1
1
0
PEMT 2
3
2
PEMT 3
2
0
PEMT 4
1
2
Average
1.75
1
Fig. 13 Instances of lack of preciseness and completeness in the post-editor's output

Subject
Lack of preciseness
Lack of completeness
TRANS 1
1
0
TRANS 2
1
0
TRANS 3
1
3
TRANS 4
1
0
Average
1
0.75
Fig. 14 Instances of lack of preciseness and completeness in the translator's output

5.5.2.2. Explicitation + additional information

Secondly, the target texts were analysed for explicitation and addition of information.
Explicitation refers to "the technique of making explicit in the target text information that is
implicit in the source text" (Baker 80), while addition of information refers to situations
where information not included in the original (both marked in pink in the relevant texts). For
examples, see below.
Výpovědní lhůta je tříměsíční a počíná běžet prvním

The termination notice period in the length of

dnem kalendářního měsíce následujícího po doručení three months shall commence on the first day
výpovědi.

of the calendar month following the month of
the termination notice delivery.

Example 6: Explicitation, precise meaning "calendar month following the
termination notice delivery"
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Věci neupravené touto smlouvou se řídí zákonem č.

Matters that are not explicitly covered by this

89/2012 Sb., občanský zákoník, ve znění pozdějších

agreement shall be governed by the Act No.

předpisů.

89/2012 Coll., the Civil Code, as amended.

Example 7: Additional information, the word "explicitly" is not included in the
original

In this respect, the post-editors were more successful than the translators, as no
explicitation and additional information included in their output, while two of the translators
had two instances of this phenomena present in their output each (See Fig. 15 and 16 below).

Subject

Explicitation + additional
information
PEMT 1
0
PEMT 2
0
PEMT 3
0
PEMT 4
0
Average
0
Fig. 15 Explicitation + additional information in post-editing

Subject

Explicitation+additional
information
TRANS 1
0
TRANS 2
2
TRANS 3
2
TRANS 4
0
Average
1
Fig. 16 Explicitation + additional information in translation

86

Barbora Hermanová, Implementing MT in an SME

5.5.2.3. Use of terminology

Third, the use of terminology was analysed and the texts were screened for incorrect
terminology. There was no preferred terminology, but terminology that was used incorrectly
and non-technical words used where a term would be appropriate were identified (marked in
red in the relevant texts). For example, several subjects used the term "remuneration" for
"odměna" ("fee"). This is incorrect since the term used for consideration paid for a licence is
the "(licence) fee"; "remuneration" is not used in this context and is in fact defined by
Investopedia as "Payment or compensation received for services or employment", while a
licence is neither a service nor employment.
In this area, the post-editors performed better than the translators, as can be seen
from Fig. 17 and 18 below. This is noteworthy since the raw MT output (cf. Annex 5) in fact
included both correct and incorrect terminology and the post-editors largely succeeded in
selecting the correct terminology and keeping it consistent.
Subject
Incorrect use of terminology
PEMT 1
0
PEMT 2
0
PEMT 3
1
PEMT 4
0
Average
0.25
Fig. 17 Incorrect use of terminology in post-editing

Subject
Incorrect use of terminology
TRANS 1
2
TRANS 2
5
TRANS 3
3
TRANS 4
0
Average
2.5
Fig. 18 Incorrect use of terminology in translation
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5.5.2.4 Consistency

Fourth, an analysis was performed of consistency of the target texts (inconsistencies
marked in yellow in the relevant texts). The incidence of inconsistencies was low both in
post-editing and in translation and did not include any serious cases, except for the following
case, which occurred in TRANS 3, where the term "smlouva na dobu neurčitou" ("agreement
concluded for an indefinite term") was translated once as "agreement entered into for an
indefinite period of time" and once as "open-ended agreement".

Subject
Lack of consistency
PEMT 1
0
PEMT 2
1
PEMT 3
1
PEMT 4
0
Average
0.5
Fig. 19 Lack of consistency in post-editing

Subject
Lack of consistency
TRANS 1
0
TRANS 2
1
TRANS 3
1
TRANS 4
0
Average
0.5
Fig. 20 Lack of consistency in translation
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5.5.2.5. Lack of clarity

Lastly, the target texts were analysed for any unclear passages and passages that
could only be understood with difficulties (marked in grey in the respective texts). Most
frequently, this occurred in segment 15 (all the translations and one of the post-edited texts).
This segment has an unusual structure in Czech "Nabyvatel a poskytovatel jsou oprávněni
smlouvu na dobu neurčitou vypovědět bez udání důvodů.", however its meaning is clear ("If
the Agreement is entered into for an indefinite term, the Licensee and the Licensor may
terminate it without stating the reasons"). The translators and one of the post-editors kept the
structure of the original, which resulted in solutions such as "The Licensee and the Licensor
may terminate an indefinite-term Agreement without stating the reasons." This is ambiguous
since the capitalised term "Agreement", referring to the relevant agreement, is combined with
an indefinite article and, moreover, the condition expressed in the original ("if the Agreement
is entered into for an indefinite term") is not expressed in the target texts, which is confusing
when confronted with the preceding segment, stipulating that the agreement may either be
concluded for a fixed term or for an indefinite term.
In this respect, the post-editors performed better than the translators as indicated in
Fig. 21 and 22 below.

Subject
Unclear passages
PEMT 1
0
PEMT 2
1
PEMT 3
1
PEMT 4
0
Average
0.5
Fig. 21 Unclear passages in post-editing
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Subject
Unclear passages
TRANS 1
1
TRANS 2
1
TRANS 3
1
TRANS 4
1
Average
1
Fig. 22 Unclear passages in translation

5.5.2.6. Grammatical and typographical errors

Apart from the above categories, certain grammatical and typographical errors were
found (grammatical errors marked in bold and typographical errors underlined in the relevant
texts). The post-editors performed better than the translators with respect to typographical
errors and the two groups had the same performance with respect to grammar. It is
noteworthy that the three post-editors who had a grammatical error in their texts had the same
error, which originated from the raw MT output (cf. Annex 5).

Subject
Grammatical errors
Typographical errors
PEMT 1
1
1
PEMT 2
1
1
PEMT 3
1
0
PEMT 4
0
0
Average
0.75
0.5
Fig. 23 Grammatical and typographical errors in post-editing

Subject
Grammatical errors
Typographical errors
TRANS 1
1
1
TRANS 2
1
1
TRANS 3
1
1
TRANS 4
0
0
Average
0.75
0.75
Fig. 24 Grammatical and typographical errors in translation
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5.5.3 Summary of the analysis of the texts and confrontation with the hypotheses

In the analysis, it was ascertained that while the translators performed better than the
post-editors with respect to the preciseness and completeness of the information, the posteditors performed better than the translators with respect to explicitation + additional
information, use of terminology, clarity and typography. The two groups had the same
performance with respect to consistency and grammar. Below, tables can be found
summarising the averages in the individual categories and the performance of the individual
subjects. Fig. 25 also shows the total score for each subject. However, it should be noted that
not all the categories have the same degree of importance for the output (e.g. a typographical
error is not as important as omission of information).
With respect to the hypotheses formulated above, namely that PEMT would lead to
(1) an increase in accuracy of the information, (2) a decrease in omissions, (3) an improved
use of terminology, it can be stated that the first two hypothesis was confirmed only partially,
since the post-editors performed better than the translators in the area of explicitation +
additional information, but the translators outperformed the post-editors in the areas of
preciseness. The second hypothesis was disproved as the translators made fewer errors in the
category of completeness. However, it should be noted that the difference between the
performances of the two groups were not very large. The third hypothesis was verified, since
the post-editors performed better with respect to terminology than the translators.

91

Barbora Hermanová, Implementing MT in an SME

Category

PEMT

TRANS

1.75

1

completeness

1

0.75

explicitation + additional information

0

1

terminology

0.25

2.5

consistency

0.5

0.5

clarity

0.5

1

typography

0.5

0.75

grammar

0.75

0.75

preciseness

Fig. 25 Average scores in the individual categories

Category
preciseness
completeness
explicitation +
additional
information
terminology
consistency
clarity
typography
grammar
total

PEMT 1

PEMT 2

PEMT 3

PEMT 4

TRANS 1

TRANS 3

1
0
0

TRANS
2
1
0
2

1
3
2

TRANS
4
1
0
0

1
0
0

3
2
0

2
0
0

1
1
0

0
0
0
1
1
3

0
1
1
0
1
8

1
1
1
0
1
6

0
0
0
0
0
2

2
1
1
1
1
8

5
1
1
1
2
13

3
1
1
0
1
13

0
0
1
0
0
2

Fig. 26 Scores reached by the individual subjects

Fig. 26 shows that there was a significant variability between the individual
subjects, where some scored as low as 2 while others reached 13. We can conclude that both
post-editing and translation are tasks where even experienced subjects specialising in the
relevant field (legal translation) reach varying results. In this particular experiment, the posteditors performed better than translators in four categories, while being on par with the
translators in another two and being outperformed by the translators in the remaining two.
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Furthermore, when looking on the distribution of the scores of the post-editors, a
conclusion can be reached that, in order to improve the performance in post-editing, posteditors should be provided with training aimed at the preciseness and completeness of
information, since these are in fact the areas in which their performance was the worst.

5.6. Productivity

Productivity was measured by means of the time spent in performing the relevant
task. The subjects completed their tasks in one session without any interruptions and the time
spent was measured in a non-obtrusive manner. Specifically, the information on the time
spent was extracted from metadata on each segment provided by MemSource (MemSource
metadata include, amongst others, the information on when each segment was first handled
and when it was last modified). The information on the time spent in performing the
respective tasks by the individual subjects is shown below in Fig. 27 and 28 together with the
total score in the above categories used in the text analysis (once again, it should be noted that
not all the categories have the same degree of importance for the output).

Subject
PEMT 1
PEMT 2
PEMT 3
PEMT 4
Average

Time (in minutes)
17
8
16
11
13
Fig. 27 Post-editing times
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Subject
TRANS 1
TRANS 2
TRANS 3
TRANS 4
Average

Time (in minutes)
31
10
40
13
23.5
Fig. 28 Translation times

Total score in the above
categories
8
13
13
2
9

It follows from the above tables that the subjects performing post-editing were, on
average, faster than those performing translation (by 44.68 %). However, significant
differences can be seen amongst the individual subjects both with respect to the post-editing
task as well as the translation task. As regards the post-editing task, the slowest post-editor
(PEMT 1 – 17 minutes) took more than twice as much time as the fastest post-editor (PEMT 2
– 8 minutes), while the slowest translator (TRANS 3 – 40 minutes) took four times as much
time as the fastest translator (TRANS 2 – 10 minutes). The fastest post-editor was 20 % faster
than the fastest translator.
While these results are in line with the existing research (see subsection 3.4.1.), the
size of the experiment does not allow us to draw any general conclusions. For this reason, the
productivity of the translators participating in the project of MT implementation will be
closely followed.
The results also confirm the hypotheses formulated in subsection 3.4.2. above,
namely that (1) an increase in productivity with the use of PEMT was increased and that (2)
the results varied significantly among the individual subjects.

94

Barbora Hermanová, Implementing MT in an SME

5.7. Questionnaire

In addition to the analysis of the output and productivity, a questionnaire was
administered to ascertain the attitude of the subjects to MT. The subjects who participated in
the experiment were asked to fill in the questionnaire. Both the post-editors and the translators
were asked to do so, since while only a part of the subjects were asked to perform post-editing
in the present experiment, all the subject may be asked to post-edit in real jobs in future and,
in line with the findings from subsection 2.2.3., it is necessary to ensure that the potential
post-editors have a positive attitude to MT and to ascertain their concerns and subjectively
perceived training needs. However, only 7 of the 8 subjects returned the questionnaire.
The questionnaire is based on Fulford's research (see subsection 3.5. above) and it
consists of 7 open-ended questions concerning MT:

1) What are your current perceptions of, and attitudes towards, machine
translation?
2) What knowledge and experience do you have with respect to contemporary
machine translation systems?
3) Do you use MT in your current working environment?
4) What are your views on adopting machine translation?
5) What do you consider as barriers to adopting machine translation?
6) What difficulties you have experienced in learning to use machine translation
systems?
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7) What do you see as your training needs in machine translation and what

training delivery modes you prefer (e.g. face-to-face tuition, self-directed
learning, distance learning)?

In the following section, the answers provided by the subjects to the individual
questions will be discussed. The returned questionnaires can be found in full in Annex 4
hereto.

What are your current perceptions of, and attitudes towards, machine
translation?

The answers to this question ranged from "Absolutely positive" (TRANS 2) to "I
loathe it" (PEMT 3). Of the remaining five respondents, three (TRANS 4, PEMT 1 and PEMT
4) think that MT can be useful for some types of texts (two of them specifically referring to
the legal domain as one of the potential areas of successful application of MT). Furthermore,
one subject (TRANS 3) expressed "cautious optimism" and one subject (PEMT 2) stated that
while she was generally rather distrustful with respect to MT, she was pleasantly surprised by
the MT output used in the present experiment. Therefore, only one of the subjects was
categorically against MT, one was categorically for MT and the remaining five admitted
certain level of usefulness of MT.

What knowledge and experience do you have with respect to contemporary
machine translation systems?
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In this respect, the answers were very broad-ranging too. While one of the subjects
(TRANS 2) claimed to have "full proficiency" with respect to MT in his preferred CAT tool,
one (PEMT 1) stated that he uses it occasionally within his CAT tool when working for a
certain client, two (PEMT 4 and TRANS 4) stated that they used Google Translate outside
their CAT tool, two (PEMT 2 and PEMT 3) stated that they did not have any experience. The
last respondent (TRANS 3) indicated that he had both theoretical and practical knowledge of
MT, where his practical experience was unpleasant, as he had been asked to post-edit
unsuitable MT output.
In this respect, it is perhaps noteworthy that, similarly to Fulford's results (see
subsection 3.5. above), the two subjects that claim not to have any experience with MT are
precisely those who responded to question one the most negatively (PEMT 3 and PEMT 2),
while the subject claiming to have the most experience with MT (TRANS 2) is also the one
who is most positive about MT.

Do you use MT in your current working environment?

Three respondents (TRANS 3, PEMT 2 and PEMT 3) do not use MT at all, two
respondents (PEMT 4 and TRANS 4) use Google Translate on the web. One respondent
(PEMT 1) uses MT occasionally within his CAT tool and one (TRANS 2) uses MT within his
CAT tool for "99 % of [his] jobs".

What are your views on adopting machine translation?

Four of the respondents (TRANS 2, PEMT 1, PEMT 2 and PEMT 4) are optimistic
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about adoption of MT, where two of them (PEMT 1 and PEMT 4) consider that it only should
be adopted for certain texts (without providing any more details). On the other hand, the
remaining three respondents expressed negative attitudes towards MT adoption.

What do you consider as barriers to adopting machine translation?
The barriers to adopting MT perceived by the respondents included resistance on the
part of the translators (TRANS 2, PEMT 4), distrust of clients (TRANS 2), low use of CAT
tools among translators (PEMT 1), problems with terminology and the complexity of the
Czech language (TRANS 4), low effectiveness, unpredictability of results and inability of MT
systems to recognise metaphors, hyperbole, irony, emotions etc. (TRANS 3) and the general
absence of thinking on the part of the MT systems (PEMT 3). One respondent (PEMT 2)
stated that she perceived no barriers.

What difficulties you have experienced in learning to use machine translation
systems?

Two of the respondents (TRANS 4 and TRANS 3) indicated that this question was
not applicable to them. Four of the respondents (TRANS 2, PEMT 1, PEMT 2 and PEMT 4)
stated that they experienced no difficulties. One respondent (PEMT 3) highlighted increased
effort on his part when spotting errors and finding ways of removing them.

What do you see as your training needs in machine translation and what
training delivery modes you prefer (e.g. face-to-face tuition, self-directed learning,
distance learning)?
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Four of the respondents stated that they did not consider it necessary to undergo any
training in this respect. Two of them (TRANS 4 and PEMT 3) indicated that this was caused
by their desire not to work with MT, while one of them (PEMT 2) noted that she felt
comfortable performing the task. One respondent (PEMT 4) pointed out that she would be
interested in training aimed at post-editing. Among those respondents, who expressed their
preferred mode of training, three respondents (TRANS 2, PEMT 2 and PEMT 4) noted that
they would be interested in face-to face tuition and two respondents (TRANS 3 and PEMT 1)
expressed their preference for self-directed learning, where one of them (PEMT 1) would also
be open to an instruction course.

5.7.1 Summary of the results and confrontation with the hypothesis

The responses to the questionnaire were varied. Where some of the respondents
showed a positive attitude to MT, others were negative. However, our hypothesis (1) that the
respondents would be prevailingly negative was not approved. Furthermore, our results were
in line with our (2) hypothesis, based on Fulford's research, where she observed that those
respondents who were most pessimistic about MT were the ones who had the least experience
with it. The results were also consistent with our (3) hypothesis that the translator's concerns
will include the quality of MT output and lack of creativity
Furthermore, it was ascertained with respect to the subjects' perceived training needs
that where the respondents expressed interest in receiving training in the area of MT, they
preferred face-to-face tuition.
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6. Conclusions and limitation of the present thesis

The aim of the present thesis was to provide findings and experience concerning
MT implementation in an SME from both the theoretical and the empirical perspective. The
theoretical part of the present thesis provided definitions of the basic types of machine
translation, together with their respective benefits and drawbacks from the user perspective.
The issue of post-editing was also tackled from the theoretical point of view, where the thesis
provided the definition of this activity, as well as the guidelines to be observed and the skills
and competences that are required from post-editors.
In its next section, the thesis provided a theoretical background for the topics of MT
implementation as such, together with the issue of the qualities of the output of PEMT, as
compared to the output of unaided human translation. Existing literature was also summarised
as to PEMT productivity and the attitudes of translators/post-editors towards MT.
Subsequently, hypotheses were formulated with respect to these topics and methodology was
proposed for their verification.
In the empirical part, practical findings were presented from a project of MT
implementation in an SME. Specifically, the procedure of selecting a suitable MT tool was
described, along with the relevant criteria for the selection. Only one provider was able to
satisfy all the criteria. Furthermore, the procedure of implementation of the MT tool in the
workflow was addressed. The MT was implemented into the CAT tool used by the relevant
entity by means of an API, which proved to be a smooth solution without any special
demands on the entity's computer infrastructure.
Furthermore, the output of PEMT was compared to the output of unaided human
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translation on the basis of a home-made analysis from the viewpoint of error flagging. The
approach was selected in view of the nature of the hypotheses to be verified and the
requirements of the entity. The individual categories of errors monitored in the target texts
stemmed from the findings of translation theory with respect to translation of legal texts;
namely, they were preciseness and completeness of information, explicitation + additional
information, use of terminology, consistency, clarity, typography and grammar. It was found
that the translators performed better than the post-editors with respect to preciseness and (with
a small margin) also completeness of information, while the post-editors performed better
than the translators with respect to explicitation + additional information, use of terminology,
clarity and typography. The two groups had the same performance with respect to consistency
and grammar.
In addition to the above, the productivity of PEMT was compared to the
productivity of unaided human translation in terms of the time spent in the respective task. It
became apparent that the post-editors indeed worked faster than the translators, but it was also
noted that there were significant variances between the individual subjects in both groups
(post-editors and translators).
The empirical part also included a questionnaire which was submitted to the
persons who would act as potential post-editors for the entity. The results show great
differences between the individual subjects in terms of both their attitudes towards, and
experience with, MT. It also seems that those respondents who have more experience with
MT tend to have a more positive attitude towards it. The questionnaire also included a
question concerning the subjects' perceived training needs, to which the subjects who
perceived such needs mostly responded that they would prefer face-to-face tuition.
As to the limitations of the research performed within the scope of the present thesis,
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one of the most significant aspects is clearly the size of the samples used for the experiments.
This concerns the extent of the text used in the full-scale experiment, where only one text (a
passage from a contract) of approximately one standard page was used. Furthermore, only
eight subjects participated in the experiment. This means that the results of the full-scale
experiment should not be excessively generalised and need to be further tested and verified.
Furthermore, the results obtained may be bound to the language pair in which the
experiment was performed or they to some other aspect of the set-up of the experiment,
including the nature of the source text and the working environment.
In spite of the above, if these limitations are taken into account, the thesis can serve
as a source and guide for SMEs and individual translators who consider implementing an MT
tool into their workflows. It can also be seen as a basis for further research into the topics
covered in the present thesis, especially from the field of translation studies. Furthermore, the
findings concerning the skill of post-editing can be used as a training material for prospective
post-editors.
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