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ABSTRAKT

HANUSEK, Jakub: Vyuzitie nastrojov strojového prekladu v oblasti komercného prekladu
na Slovensku. — Ekonomicka Univerzita v Bratislave. Fakulta aplikovanych jazykov;
Katedra jazykovedy a translatoldgie. — Veduci diplomovej prace: Mgr. Jozef Stef¢ik, PhD.
— Bratislava: FAJ EU, 2019, 90 s.

Stanovenym cielom tejto diplomovej prace je miera vyuzitia strojového prekladu
Vv komer¢nom preklade na Slovensku. Zameriame sa na historiu strojového prekladu az po
sucasnost. Pokusime sa urCit a kvantifikovat’ vyuzitie strojového prekladu

prekladatel'skymi subjektami na Slovensku.

Diplomova praca je rozdelena do troch ¢asti. V prvej Casti, ktora je venovana teoretickym
znalostiam o danej problematike si zhrnieme histdriu strojového prekladu. Nasledne sa
budeme sustredit’ na charakteristiku a metddy roznych pristupov strojového prekladu.
Poklsime sa recipientovi vysvetlit pojmy ako neurénovy preklad, pre-editaciu a post-

editaciu strojového prekladu a mnohé d’alsie.

Druha cast’ nasej diplomovej prace obsahuje prakticku ¢ast. V praktickej Casti budeme
analyzovat’ dotaznik, ktory sme distribuovali medzi prekladatel'ov. Pomocou dotaznika sa
budeme snazit’ zodpovedat’ vytvorené hypotézy a urcit’ tak stav prekladatel'ského priemyslu

na Slovensku.

V tretej Casti nasej diplomovej prace zhrnieme vysledky dotaznika a skonstatujeme, ¢i sa
nam podarilo splnit’ stanoveny ciel’ nasej diplomovej prace. V tejto Casti tak isto zdoraznime
rozne moznosti vyvoja prekladatel'ského priemyslu na Slovensku a budeme sa sustredit’ aj

na mozné odporucania do buducnosti.

Kracové slova: historia, preklad, strojovy preklad, neuronovy preklad, histéria strojového
prekladu, buducnost’ strojového prekladu, Google Prekladac, SYSTRAN



ABSTRACT

HANUSEK, Jakub: Use of machine translation tools in commercial translation in Slovakia.
— University of Economics in Bratislava. Faculty of Applied Languages; Department of
Linguistics and Translation. — Tutor: Mgr. Jozef Stef¢ik, PhD. — Bratislava: FAJ EU, 2019,
90 p.

The fixed aim of this thesis is the extent of use of the Machine Translation in commercial
translation in Slovakia. We will focus on the history of the Machine Translation up to the
present. We will try to determine and quantify the use of the Machine Translation by

translation entities in Slovakia.

The diploma thesis is divided into three parts. In the first part, which contains the theoretical
knowledge of this field, we summarise the history of the Machine Translation. Later, we will
focus on the characteristics and methods of the different Machine Translation approaches.
We will try to explain to the recipient terms such as neural translation, pre-editing and post-

editing of the Machine Translation and many others.

The second part of our diploma thesis includes a practical part. In the practical part, we will
analyse a questionnaire, which we distributed among translators. Using the questionnaire,
we will try to answer several created hypotheses and determine the state of the translation

industry in Slovakia.

In the third part of our diploma thesis, we summarise the results of the questionnaire and
state whether we managed to meet the fixed aim of our diploma thesis. In this section, we
will also highlight the various developments in the translation industry in Slovakia and focus

on possible recommendations for the future.

Key words: history, translation, machine translation, neural translation, history of machine

translation, future of machine translation, Google Translate, SYSTRAN
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Introduction

The need for a meaningful communication between people existed since the time
they first appeared on Earth. Currently is this fact important even more. Although we live in
a multicultural society and the boundaries between nations are becoming minor, every day
we meet people with whom we cannot communicate in a proper way. The fact is that we will
never know all the languages that people are communicating currently. That is why we often
seek help with an intermediary who will enable us to communicate with such a person. This
person is a translator or an interpreter.

Translation is one of the oldest professions in the world. In the past, exclusively
people did the translation of texts, but this has thanks to the inventions of various
technologies changed over time. Translators have been constantly trying to speed up the
translation process because it is not only time-consuming but expensive, as well. In the field
of Machine Translation, we find its supporters as well as those who absolutely reject this
tool.

The Machine Translation as a subject of study has been part of Translatology for
decades. Together with the development of the idea of automatization of the translation were
also discovered new theories and possibilities of creating programs, which would make this
automatization of the translation possible. With advances in the field of technology, the
number of Machine Translation programs has increased as well.

At present, there is a growing demand to translate texts from one language into
another. The easiest way to translate is to entrust a translation of the text to an experienced
translator, but this process is more time demanding and expensive. The reason why are
automated Machine Translators getting into the forefront is their speed and price. On the
other hand, the translation is not as good as the translation by experienced translators.
Because of lower quality, the Machine Translation is still followed by the Post-editing
process. As the development of information technology is spreading at an incredible speed,
nowadays an increasing number of translators are using a machine translator for their
translation. The main purpose of the Machine Translation is to quickly and cheaply translate
text from the source language into the target language using translation tools. Among the
most popular Machine Translation tools today is Google Translate, one of the most popular

translators, and is freely available to the public on the Internet.
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In this paper, we will elaborate on the concept of Machine Translation, its history
and categorisation. We will highlight the advantages and disadvantages of the Machine
Translation and we will show it in some examples as well. Later, we will introduce a Neural
Translation and two modern translation tools (Google Translate and SYSTRAN). We will
explain how they work and evaluate their use today.

In the practical part, we will evaluate the results and analyse the questionnaire
focused on the extent of the use of the Machine Translation by freelance translators and
translation agencies in Slovakia. Later, we will try to specify the trends in the development

of the Machine Translation in Slovakia.
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1. The current situation of the topic at home and abroad

Recently, the Machine Translation is coming to the forefront in the translation
industry. The name has its origin in the English word Machine Translation often abbreviated
to MT. So far, it is unclear about its usability in the Slovak market. What matters here is how
to face the IT evolution in the field of translation. Is the expansion of this industry related to
Slovakia as well?

Professional translation is done in special programs, so-called CAT tools. We call
this translation a Computer-Aided Translation. These programs help the translator to
produce better and more efficient translations. Sometimes people who are not involved in
the translation industry mistakenly think that Computer-Aided Translation and the Machine
Translation are the same. It is not like that. It is a completely different translation process.
The Machine Translation is solely the result of a computer program and the translator does
not affect the translation process.

The first Machine Translations began in the 1950s, when an automatic translator was
created, which translated sentences from Russian into English. Based on the Georgetown
experiment, several methods of translation have evolved over time. These translations use
different methods or techniques. On the present, there is a relatively large number of the
Machine Translation methods. The most frequently used are as follows:

- Rule-Based Machine Translation (RBMT)
- Statistical Machine Translation (SMT)
- Hybrid Machine Translation (HMT)

The Hybrid Machine Translations focus on combining the best features of different
Machine Translation approaches. In most cases, the Machine Translation is not usable
immediately and needs to be post-edited. The basic idea of the Machine Translation is to
produce a translation in such quality, which will reduce translation time and the total cost of
translation as well. On the present, it is very popular to implement linguistic functions in the
Statistical Machine Translation systems, or to modify the basic architecture of Rule-Based
Machine Translations by adding data regarding statistical knowledge. Moreover, there are
other ways of hybridising Machine Translation, which consist of a combination of a wide
variety of translation paradigms. The Machine Translation is currently in the centre of
interest and the best technologies have been able to deliver results. However, overall

progress has slowed over time. This does not necessary mean that technologies such as
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Statistical Machine Translation are useless, but the time when we have achieved beside high
productivity, also quality is outdated. Further progress will require more and more effort.

In the translation market, we can divide users of the Machine Translation into
translation agencies and freelancers. Freelancers use the Machine Translation to help them
translate on a regular basis. The best-known example of this is the Google Translate and
Bing Translator. These services are available to the public free, but both are limited for
professional use. While Microsoft offers 2 million words a month free, Google sells its
services from the very first letter. The risk is the disclosure of the translated content to the
service provider, which saves it for further public use. In general, the output quality is too
low for professional use.

Agencies are for their clients interested in more sophisticated and customised
solutions. These solutions represent a lengthy system setup that requires linguists and
terminologists who are experts in that particular language combination. The advantage of
this approach is the higher quality of the translated text. The disadvantage is the need for a
large number of already translated text. Despite all the efforts made, the result may not meet
expectations. The Slovak language contains many linguistic rules that can be solved by Rule-
Based Machine Translation, but there are even more linguistic exceptions. Moreover, the
Slovak market is together with its needs so small that it is almost impossible to find a subject

that produces standardised texts at least in hundreds of thousands of words per year.

1.1. Machine Translation

The Machine Translation was throughout the centuries the main topic for many
researchers. Some of them thought that the Machine Translation will easily replace a human
factor and there will be no need for intervention in the future. “Machine Translation will
displace only those humans who translate like machines. Humans will focus on tasks that
require intelligence.” (Arle Richard Lommel, 2016)

With the development of computers, there were strong efforts to reach the point of
full mechanization of translation. In the last decades, we can see massive improvements
thanks to the Al (Artificial Intelligence). “The mechanization of translation has been one of
humanity’s oldest dreams. In the twentieth century, it has become a reality, in the form of
computer programs capable of translating a wide variety of texts from one natural language

into another. But, as ever, reality is not perfect. There are no translating machines that, at the
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touch of a few buttons, can take any text in any language and produce a perfect translation
in any other language without human intervention or assistance. That is an ideal for the
distant future, if it is even achievable in principle, which many doubt.” (Hutchins, 1992, p.
1)

1.1.1. Characteristics of Machine Translation

The term Machine Translation represents various computer systems that translate
text from the original language into a target language without the help or with the help of a
translator. This term does not include computer programs that serve the translator as a
translation aid — i. e. text editors, electronic dictionaries, terminology databases, automatic
spell checkers etc.

This concept includes systems whereby the translator or other user helps the machine
to create a target text in the form of various online interactions or processed text editing.
This type of Machine Translation belongs into the “Computer-Aided Translation” group
divided into two basic subgroups:

- Aperson does Machine-Aided Human Translation — the translation and the machine
provides several tools to help with the translation

- A machine does Human-Aided Translation — the translation and the person is
responsible for text editing. (Hutchins, 1992)

The basis of the Machine Translation is to fully automate this this process and to
eliminate the need for human factor.

Technology has become an inseparable part of people's lives. The Internet is coming
to the forefront very rapidly, and it provides a wealth of information in various languages.
Even though there are people who have the opportunity to learn a few foreign languages,
they are still involved in effective mediation of global social information, and it is not enough
to know one or two foreign languages. There are simply too many languages and each one
Is important to someone. However, a computer, notebook, tablet, or mobile phone is already
part of the “basic equipment” of every person. Translators have become no exception in this
field and computers make it easier and more efficient since the second half of the twentieth

century.
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Why should we be interested in using computers for translation? The answers are
simple. There is a huge amount of texts that need to be translated and the claim that the
translators can cover the whole area is not justified. Another reason is that some types of
texts, especially in science and technology, are for translators uninteresting, and it is easier
to rely on artificial intelligence. The third reason for a massive development of the Machine
Translation is the field of terminology in a translation. Entrepreneurs, especially large
corporations, companies, factories, etc. require constant stability in the field of terminology.
While computer memory is consistent, translators tend to constantly seek language
variations, which can easily disrupt the permanence of terminology. There are also many
situations where is no need to insist on the quality of translation and in such circumstances

is the Machine Translation much more efficient strategy. (Hutchins, 2005)

The term Machine Translation may be unclear very often. The Machine Translation
is above years of development, but it often has a number of definitions. European
Association for the Machine Translation understands Machine Translation as “the
application of computers to the task of translating texts from one natural language to another.
One of the very earliest pursuits in computer science, the Machine Translation has proved
to be an elusive goal, but today a reasonable number of systems are available which produce
output which, if not perfect, is of sufficient quality to be useful in a number of specific
domains.” (EAMT, 2015)

The main objective of the Machine Translation is to produce quality output in
effective, quick and cheap way. In recent years, the Machine Translation has made
considerable progress in speed and quality. However, this does not mean that the translators
should lose their place in society in the near future. The main goal of using the Machine
Translation is a quick translation of important information for wide audience. (Munkova,
2013)

1.1.2. Basic categorization of Machine Translation

There are many ways how to categorize the Machine Translation. We can categorize
it for example as follows:

According to the number of contained languages:
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- Bilingual systems — translation between two languages

- Multilingual systems — translation between three and more languages
According to the translation direction:

- One-way translation — translation from a source language to a target language

- Two-way translation — translation in both ways in two chosen language combinations
According to the specialization:

- Non-specialized — focused on language for wide audience

- Specialized — focused on language of a specific discipline in chosen language
(Hutchins, 2005)

The most reliable translation systems today are one-way bilingual systems that are
focused on specialized texts, which require only minor modifications made by a translator.
The main goal is to achieve a multilingual system with as many languages as possible in
two-way translations for wide audience as well as for specialized disciplines. Nowadays,
despite all its shortcomings, mistakes and imperfections, the Machine Translation is the
cheapest, fastest and most accessible form of translation.

Two elementary types are required when categorising the Machine Translation. The
first type is a fully automatic translation that attempts to translate sentences and text as a
whole unit. This means that in the translation process no human intervention is required.
However, the quality of the produced output is often low and the resulting product requires
human intervention in the Post-editing process. On the other hand, there are translation aids
that provide linguistic assistance to translators. Those are most frequently dictionaries and
databases of already translated texts that made the translation process easier and faster.
(Hutchins, 2005).

There are generally several levels of translation due to their automation:
1. Fully-automated Machine Translation (FAMT)
2. Human-aided Machine Translation (HAMT)
3. Machine-aided Human Translation (MAHT)
Under Fully Automated Machine Translation is understood a program that is
capable of perfect translating between two languages without any human intervention.
The biggest advantage of the fully automated Machine Translation is the fact that it

does not require a Pre-editing or Post-editing actions. This type of translation is capable of
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working on its own with perfect output quality, no mistakes and are available on-demand as
well.

On the other hand, the biggest disadvantage of the fully automated Machine
Translation is the fact that there would be no need for professional translators because they
would not be able to compete with such a technology.

Human-aided Machine Translation is a program that can do the translation
process, but because of the low output quality, human intervention through Post-editing is
required. The role of the editor in this method before, during and after the machine has
completed the process is very important.

The advantage of these programs is that they are mostly available on the internet free.
It means they are accessible for wide audience. The use of such programs is essential when
we want to understand the content of a particular text.

The biggest disadvantage is the need of Pre-editing and Post-editing. In terms of
quality, these programs are far behind the fully automated Machine Translation systems and
Machine-aided Human Translation systems.

Machine-aided Human Translation is such a program that assists the translator in
the translation process whenever the translator requires. Modern Machine-aided Human
Translation programs are based on translation memories created by the translator itself.
(Absolon, 2018)

Machine-aided Human Translation systems are mostly paid and requires physical
intervention in order to create large text corpora, that are assigned for different text types.
The output quality is much better than the Human-aided Machine Translation systems, but

these programs rely on the specific text corpora and are limited to its own vocabulary.

1.2. The history of Machine Translation after the 2" World War

Shortly after the first researches the so-called “computer machines” have also begun
to be used as a support for the translation of languages. Based on a letter from Warren
Weaver of the Rockefeller Foundation to Cybernetics Norbert Wiener we can dated the
beginning of this field back to 1948. Two years later W. Weaver wrote a memorandum in
which he put a various number of suggestions in the forefront. These suggestions were based
on the knowledge of coding acquired during the war. This was also the reason for carrying

out the Machine Translation researches at several US universities.
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In 1954, there was the first public demonstration of the Machine Translation
feasibility in collaboration with IBM and Georgetown University. Although they used only
a very limited vocabulary and grammar, they made a good impression encouraging massive
financing of the Machine Translation in the USA and inspired the formation of the Machine
Translation projects all around the world.

The first systems consisted of extensive bilingual dictionaries that offered two or
more equivalents in the target language for the words inserted into the machine. They also
ensure that the final words are correctly aligned, so the target language word order will be
followed. However, they found soon that the word-order rules of these machines were too
complex. Numerous projects have been based on the recent achievements of modern
linguistics, particularly those of formal grammar models, which have provided a big hope
for translation improvement.

Optimism was particularly noticeable for the first decade of research. Researchers
have assumed that advances in the Machine Translation will be quick, applicable, and their
modernity will stun the world. However, these assumptions were quickly confuted due to
semantic barriers, because their solutions were still far away. At this time, several translation
operating systems already existed. One of them was for example the Mark 11 developed by
IBM and Washington University, whose output quality was unfortunately not gratifying.
(Somers, 1992).

In 1964, the US government set up a special commission — ALPAC — (Automatic
Language Processing Advisory Committee) and entrusted it to investigate the situation of
the slow Machine Translation research. Two years later, the Commission announced that the
Machine Translation is slower, less accurate, and more expensive than the translation made
by the translator and therefore there is no perspective of the usefulness of the Machine
Translation in the future.

After all these events, funding of these projects was greatly reduced and researchers
turned their attention to translation aid tools, especially automated dictionaries.

The results of the ALPAC investigation have had a disfavourable impact on the
Machine Translation in many countries around the world and there has been a period of great
disappointment. Research and funding have continued exclusively only in Germany, France
and Canada, but it was more successful.

The first two countries are linked to the creation of SYSTRAN in 1969, which is

being developed also today and is used as a basis by Internet giants such as Yahoo! and
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Google. In 1976, a METEO system was launched in Canada, which originally served to
translate weather forecasts for the Canadian region from English into French. Currently, this
system handles about 20 to 30 thousand weather forecasts per day.

Several countries were inspired by the previous Machine Translation successes and
turned their attention to it again. In addition to the morphological and syntactic analysis, the
semantic analysis and analysis of non-linguistic elements was added to some extent as well.

In 1990s, there was a breakthrough event a shift away from the Machine Translation
research towards the development of practical tools to help translators perform their
profession and develop multilingual translation systems. Translation devices used no longer
sets of semantic and syntactic rules but the so-called corpora text access.

The Machine Translation is mainly focused on a fast-available translation for
personal computer users but the modern tools for translators continue to develop as well.
The most important aspect is the speed of the translation process from the beginning of
translation to the output text. Improving the quality of the output text bear back to the
background.

The Machine Translation begins to be used at a professional level to quickly and
efficiently translate documentation for various products into the new markets. The demand
for immediate translations into new languages is constantly rising. Extensively popular are
the translation software and automated translation services available online such as Yahoo!
and Google Translator. (Horwood, 1986)

1.2.1. Machine Translation in Czechoslovakia

The beginnings of Machine Translation research in Czechoslovakia date back to the
1950s when the connection between the language and computer technology began to be
debated for the first time. This research was chaired by Peter Sgalla and was conducted
mainly at The Charles University in Prague. At the end of the 1950s, first people interested
in the Machine Translation in Czechoslovakia were linguists from the Faculty of
mathematics and physics at The Charles University and several teachers and students from
the Faculty of Philosophy at Charles University as well, who were particularly interested in
the theoretical level of linguistics.

Another series of experiments focused on texts from the field of electronics and

computer technology was run on the improved computer system EPOS | in 1966. For this
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occasion, an electronic text corpus consisting of about one hundred thousand words from
English to Czech was compiled. These modest steps were the beginning of the journey
towards a high-quality Machine Translation system. In spite of the American optimism that
prevailed in the world at this time, Czechoslovak researchers retained a realistic view of this
problem. They did not expect that it would be possible to create a system that perfectly
translates the text from the source into the target language in the near future. Therefore, we
can talk about the absence of optimism and the period of disillusion.

From 1966 to 1976, the Machine Translation research in Czechoslovakia stayed still
and all experiments were aborted. In 1976 was created a new project called APAC
(“Automaticky preklad z ¢estiny do anglictiny” — Automatic translation from English to
Czech). The author of this experiment was Zdenék Kirschner. The first of the series of efforts
took place in cooperation with the TAUM group of the University of Montreal in 1978. This
project was replaced by an improved APAC-2 in 1982, which was experimental until the
end of 1988 and later inspired the system RUSLAN in translations from Czech to Russian.

Secondly, the Machine Translation project focused on translating Czech manuals
into Russian started in 1985. These experiments were active at the Charles University until
1990. The aims of this project were both theoretical and practical. From the theoretical point
of view, they wanted to develop a better background for the Machine Translation between
Czech and closely related familiar languages. From the practical point of view, on the other
hand, this experiment should serve as a basis for export purposes of COMECON countries
(Commonwealth of independent states) and translate from 500 up to 1000 pages a year.
(Haji¢, 1992)

For those days, RUSLAN translation system was a very complex and complicated
computer program. “RUSLAN is a unidirectional bilingual system. The translation scheme
is transferlike in the sense that no intermediate pivot language is used. However, many
simplifications were made with the expectation that the close relationship between Czech
and Russian does not require a full-fledged transfer scheme. The result of this is that the
system  resembles in  some respects the so-called direct method.”
(https://www.erudit.org/fr/revues/meta/1992-v37-n4-meta338/002996ar.pdf, 2019-01-06)
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2. The process and methods of Machine Translation

In this chapter, we will speak about the process and methods of Machine Translation.
Moreover, | will describe different approach, which are affective in current research and
were affective in the past. Rule-Based, Dictionary-Based, Transfer-Based, Interlingua-
Based, Corpora-Based, Example-Based and Statistical-Based Machine Translations will be
discussed in the following chapters.

We can say that there are two main approaches in the field of Machine Translation:

- Rule-Based Machine Translation (RBMT)
- Corpora-Based Machine Translation (CBMT)

As mentioned before, the Machine Translation systems are designed to follow certain
criteria, which are known as so-called “approaches”. Linguistics architecture is closely
related to Rule-Based Gand computational linguistics, on the other hand, to Corpora-Based
Machine Translation. (Munkovd, 2017)

MACHINE TRANSLATION

(MT)
v
\ 4
RULE BASED MT CORPUS BASED MT
4 h 4
DIRECT TRANSFER INTERLINGUA EXAMPLE BASED MT STATISTICAL MT

Fig. 1 — Types of Machine Translation (Anju, 2014, p. 19)

2.1. Rule-Based Machine Translation

Rule-Based Machine Translation is an approach requiring wide range of grammatical
rules and is built on linguistic analysis. This approach requires analysis, substitution of

source text and synthesis of the source text in the target language. The most important aspect
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of Rule-Based Machine Translation is the creation of clear and explicit lexical and structural

text representation.

2.1.1. Dictionary-Based Machine Translation

The first level represents direct and lexical oriented way. Source text is
morphologically analysed. Word forms and suffixes are simplified to their basics.
Systematically, the Machine Translation system looks for word for word equivalents in the
target language. This approach is very complex and requires enormous bilingual
dictionaries.

Program generates a translation from the source to the target language and does not
take into the consideration the morphological analysis, words or context. The Dictionary-

Based Machine Translation is essential for translation of longer phrases. (Sindhu, 2017)

SL text Analvsis and synthesis TL text

SL—TI

dictionaries and grammars

Fig. 2 — Dictionary-Based Machine Translation (Sindhu, 2017, p. 20)

2.1.2. Transfer-Based Machine Translation

The second level represents the transfer, which executes linguistic analysis on three
different levels. (Munkova, 2017)

e Text analysis
In Machine Translation, the machine primarily deals with linguistic analysis of the
source text. While using pre-defined rules machine perceives the text as a whole unit.

a. Syntactic analysis

23



At this stage of the analysis, the machine looks at the syntactic level of the sentences.
The machine examines individual components, their placement in relation to other aspects
and creates an idea of the separate structure of different sentences. An important part of this
phase is to leave all parts in comprehensible form for the machine.
b. Morphological analysis
In the next step, the machine makes a morphological analysis of units that were
created during the syntactical analysis. Bilingual dictionaries contain only the basic form of
each word.
c. Semantic and Contextual Analysis
This phase is critical for a correct understanding of the translated text. The machine
analyses relationships related to context and meaning. While he is unable to understand these
relationships, the minimal pre-defined rules will modify what phenomena he should look at
and how to analyse them. (Chéragui, 2012)

e Text transfer
a. Transitional form of text in the original language
b. Transfer to a transitional form of text in the target language
After the end of the analysis phase, the machine will compile a “temporary idea” of
all collected data on the original language. The task of the transfer phase is to modify this

idea into a form suitable for subsequent translation into the target language. (Chéragui, 2012)

e Text synthesis
a. Semantic and contextual synthesis
b. Morphological synthesis
c. Syntactic synthesis
The final phase runs counter to the initial phase and it is opposite to the text analysis.

Here is a synthesis of the output text in the target language. (Chéragui, 2012)

24



Interlingua approach

Transfert based
approach

. Jirect ¢ yac
Source language / Direct approach

Analyze Generation

Target language

Fig. 3 — The Vauquois triangle (Vauquios, 1968)

2.1.3. Interlingua-Based Translation

The next type of the Machine Translation is an Interlingua-Based Machine
Translation. It is similar to the Transfer-Based Machine Translation but there is one
fundamental difference between them. In the Interlingua-Based Machine Translation is the
text is not translated directly from the source to the target language but from the source to
the Interlingua language and then to the target language. Interlingua is an intermediary
element in which are added source and target languages.

As far as the meaning of the text is concerned, Interlingua-Based Machine
Translation focuses on a more in-depth analysis of the language. It represents the meaning
of the text independently of the particular language. In this method is no transfer and a large
number of components are not required to create language pairs. It is a more sophisticated
approach that includes bi-directional grammar for both languages and their analysis as well.

It consists of two levels:

- from an analyser
- from a generator
Analyser transforms the source text into interlingua and the generator transforms

interlingua into a target language. (Munkova, 2017)
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Fig. 4 — Interlingua-Based Machine Translation (Orhan, 1998, p. 10)

2.1.4. Corpus-Based Machine Translation

Corpus-Based Machine Translation (CBMT) does not include rules and grammar but
an aligned bilingual corpus. The CBMT system includes corpora in a machine-readable and
these corpora are written or spoken. For the Corpus-Based Machine Translation is also
required translational knowledge from bilingual corpora. Corpus-Based Machine
Translation systems are applied in the Example-Based Machine Translation (EBMT) and
Statistical Machine Translation (SMT). (Munkova, 2017)

“The corpus-based approach is also termed as an empirical approach in which the
knowledge sources to develop a Machine Translation system are computed automatically by
analysing example translations. A major benefit of empirical approaches is that Machine
Translation systems for new language pairs and domains can be developed rapidly and with
ease, provided sufficient training data is available.” (Shah, 2012, p. 13) Figure 2 shows the

architecture of a Corpus-Based Machine Translation system.
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Fig. 5 — Corpus-Based Machine Translation (Och, 2002)

2.1.5. Example-Based Machine Translation

Example-Based Machine Translation uses existing translations as the main source of
its Machine Translation. It creates new translations using a previous translated examples and
sentences, so the Example-Based Machine Translation is limited to its bilingual corpora.
These texts contain repetitive translations of sentences that can be reused in full form or can
be divided into several fragments and later combined in various ways and used in new
translations. The translation contains three stages:

- matching, finding identical segments in a parallel corpus
- aligning, identifying the corresponding segments

- combining the corresponding segments in an adequate manner (Munkova, 2017)

This method is following the opinion of the professor of linguistics Makot Nagao

who stated that the translator does not make an in-depth linguistic analysis when translating
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simple sentences. Instead, the translator divides the sentence into smaller separate units and
produces output text within the synthesis. The machine works very similar to this principle.

In addition to word and translation, these dictionaries contain use in various
composites and idioms, which increases their efficiency in word translation. In spite of the
use of prepared bilingual corpora from translators, the example method represents only little

progress in Machine Translation. (Bhattacharyya, 2015)
“In the example-based approach, translation is performed by analogy. The source

sentence to be translated is searched in parallel corpora, translation examples are extracted

and combined to generate the target sentence.” (Shah, 2012, p. 13)

Ak sa vychodiskovy text nachddza v korpuse

> Ciefovy text

Korpus /
Prekladovd
pamit

Vychodiskovy text

 MTsystém L5 Ciefovy text
Ak sa nenachddza L L

Po preloZeni zaradf paralelny text do korpusu

Fig. 6 — Rule-Based Machine Translation (Munkov4, 2017, p. 20)

2.1.6. Statistical-Based Machine Translation

“Modern machines can be programmed to learn from empirical data with the de- sign
and development of sophisticated algorithms. The algorithms automatically extract
knowledge to recognize complex patterns and make intelligent guesses based on data. This
paradigm is named machine learning and is widely used to solve many problems. Statistical-
Based Machine Translation is based on translation by learning statistical models. These
models are learned by already available translated text.” (Shah, 2012, p. 14)
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In this type, the target text is generated based on statistical methods and probabilities.
It deals with bilingual corpora in which there is a huge database of bilingual texts. The
Statistical-Based Machine Translation uses two translation approaches. One is based on
words and the other on phrases or sentences. The good example of this translation approach
is Google Translate.

The Statistical-Based Machine Translation is one of the most up-to-date methods.
The translation uses the Statistical-Based Machine Translation method and applies it to
bilingual text corpora. For proper and efficient operation, the machine does not need to have
any defined linguistic knowledge. The output text quality depends on the size of the available
bilingual corpus.

The basis of this method is that it attempts to simulate a natural way of learning
language and creates very simple and basic kind of artificial intelligence. By the analogy
from correctly translated bilingual corpora, it selects the most appropriate formulation and
translation.

Statistical-Based Machine Translation is similar to Example-Based Machine
Translation. Both approaches require extensive bilingual systems, but the difference between
them is that Example-Based Machine Translation systems are learning based on examples
and Statistical-Based Machine Translation systems are learning based on statistic. The
Statistical-Based Machine Translation consists of two parts:

- obtaining both translational model and a language model of the target text
- encryption of the source sentence

The translational model characterising the adequacy of the translation serves us the
possibility of the probability that the word or phrase is translated correctly regarding the
bilingual corpus.

The language model is characterised by the consecutiveness of the translation
providing us with information about the probability that the word or phrase is well structured
and trained on the monolingual corpus of the target language.

The decoder takes the source sentence and all available information including the
language model, translation model and the translation probability and generates the target
sentence. The advantage of Statistical-Based Machine Translation is the self-learning aspect.
The disadvantage is the training itself and the translation equivalence. One word could be
assigned to more words and vice versa. Various idioms and words without the equivalence

in the second language also exist. (Munkova, 2017)
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2.1.7. Hybrid-Based Machine Translation

A relatively new among all the above-mentioned methods is the Hybrid-Based
Machine Translation that combine the elements of multiple methods in their translation
systems (most often two). This fragmentation is characterised with the fact that the different

phases of the translation process are solved by various methods. (Munkova, 2017)

“Hybrid Machine Translation (HMT) integrates the strengths of rationalism method
and empiricist method. Essential of HMT is to integrate the core of MT engines. Multiple-
engine HMT integrates all available MT methods, applying to their benefits, in order to
improve qualities of output. HMT can also be constructed based on RBMT. Translation
process is completed by coupling with SMT or EBMT that is employed to solve problems
with certain parts. According to present requirements, the most popular combinations
comprise “rule-based MT vs. statistical-based MT”, “rule-based MT vs. example-based

MT”, and multiple combinations.” (Xuan, 2012, p. 3018)

From our point of view, Hybrid-Based Machine Translation systems are still the best
translation systems. These programs are taking the best from different translation approaches
and the result is the enhanced output text quality.

Hybrid-Based Machine Translation combines mostly Statistical-Based Machine
Translation and Rule-Based Machine Translation. This translations system is most essential
when translating between language pairs with low frequency of the translation. This is
caused because of lack of language data for self-learning of a particular program. Texts
translated with Hybrid-Machine Translation systems are still containing mistakes but the

output text is understandable and correct.
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3. Machine Translation tools

If you decide to use a Machine Translation, you need to consider whether it is
actually suitable for it. Those special texts in which this method is valid include official
correspondence, template documentation, technical or scientific documents with limited
vocabulary, as well as documents written in the artificial (controlled) language. Controlled
languages are usually derived from a native language, in which is minimised grammar and
eliminated ambiguity.

These languages include simple English, Esperanto or Interlingua. The least suitable
for the Machine Translation are literary works because they require large punctuation quality

and there is a strong emphasis on the context and the authors’ intention.

3.1. Google Translate

On the present, the Google Translate is the most advanced example of the Machine
Translation based on the Statistical-Based Machine Translation approach. The engine of the
entire system are enormous bilingual and multilingual text corpora, which have millions or
even billions of words. Prominent languages mean mostly official languages of the European
Union, as well as the official languages of the United Nations Organisation.

Until 2016, the Google Translator used the Statistical-Based Machine Translation
approach, which does not require source or target language knowledge from its developers.
Therefore, it is not surprising that most of the Google Translate developers speak only
English. Because they do not have to deal with lexical and grammar issues, they can
concentrate on developing the translation system and implementing new bilingual
documents.

The translation process of Google Translate is relatively simple. The second chapter
introduced the Statistical-Based Machine Translation method and based on that Google
Translation software does not need to have any language skills and uses the natural way of
learning a language. Compared to other methods, it does not need the analysis and synthesis,
grammar or vocabulary. Instead of these steps characteristic for previous and older
translation programs, Google Translator looks for a similarly and previously translated
equivalent which is then applied in a translation. The whole process is extremely fast and

the translated phrase is not the first result that the translator finds. It compares tens, hundreds,
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and sometimes-even thousands of results and selects the one that is most adequate for the
context. (TAUS, 2016)

In 2016, Google Translate introduced a translation based on an artificially created
network of texts, where the system considers as a basic unit the sentence and not individual
words. This method is also called Neural Machine Translation. Macduff Hughes, the
Director of Engineering for Google Translate, explains that the translation system compares
the document that is very similar to the source text and therefore could be a possible source
for the translation. This theory is based on that a large amount of unverified data is more
than a small amount of verified data.

While Google, for example, cooperates with the European Patent Office and other
institutions that provide them with a great amount of data, there is only a little chance that
they will have some weight because their servers work with one trillion data. Today they
offer translations into more than 103 languages and translate more than 100 billion words a
day. Interestingly, more than 3.5 million people have already contributed to improving this
program with the so-called Google Translate Community. The country where is Google

Translate used most frequently is Brazil. (Turovsky, 2016)

3.1.1. Google Translate from our point of view

It might be claimed that the Google Translate (and the Statistical-Based Machine
Translation in general) is not actually a translator, because it works by searching for existing
phrases in the target language rather than translating it. It works on the principle of a search
engine, wherewith is Google Inc. known for. This approach makes it easy for the system to
add other languages and language combinations without the need for qualified linguistic
staff.

A great advantage is its speed, which is incomparable with a translator (a person).
On the other hand, Google Translator is dependent on a translator. This dependence on
human translation means the constant need for live translations. If the machine is about to
translates a phrase that does not exist in an available binary or multilingual corpus, it will
most probably fail.

Another advantage of the Google Translate is extensive and expanding language

availability. While many combinations do not have sufficiently extensive bilingual corpora,
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the translator can get through this thanks to the so-called intermediate language. However,
this process is rare especially in newly added languages in which this function would be very
useful.

This method also has many deficiencies in obsolescence of vocabulary and in
grammatical changes in terms of natural language development. We can assume that if it
comes from an existing corpus that contains the vast majority of older documents, it prefers
an older expression. This deficiency could be easily removed by updating corpora, which is
practically impossible, when we look at the size of the corpus.

From a technical point of view, the operation of such a massive system is financially
very difficult. It requires high-performance technology to process complicated search and
analysing processes in bilingual corpora, as well as large storage capabilities and access to

millions of words.
3.1.2. Google’s Neural Machine Translation approach
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Fig. 7 — Google’s Neural Machine Translation approach
(https://arxiv.org/abs/1609.08144v1, 2019-01-09)

In 2016, Google introduced its own Neural Machine Translation system. It is a very

complex and complicated process. “The model architecture of GNMT, Google’s Neural

Machine Translation system. On the left is the encoder network, on the right is the decoder
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network, in the middle is the attention module. The bottom encoder layer is bi-directional:
the pink nodes gather information from left to right while the green nodes gather information
from right to left. The other layers of the encoder are uni-directional. Residual connections
start from the layer third from the bottom in the encoder and decoder. The model is
partitioned into multiple GPUs to speed up training. In our setup, we have 8 encoder LSTM
layers (1 bi-directional layer and 7 uni-directional layers), and 8 decoder layers. With this
setting, one model replica is partitioned 8-ways and is placed on 8 different GPUs typically
belonging to one host machine. During training, the bottom bi-directional encoder layers
compute in parallel first. Once both finish, the uni-directional encoder layers can start
computing, each on a separate GPU. To retain as much parallelism as possible during
running the decoder layers, we use the bottom decoder layer output only for obtaining
recurrent attention context, which is sent directly to all the remaining decoder layers.

The softmax layer is also partitioned and placed on multiple GPUs. Depending on
the output vocabulary size we either have them run on the same GPUs as the encoder and
decoder networks, or have them run on a separate set of dedicated GPUs.”
(https://arxiv.org/abs/1609.08144v1, 2019-01-09)

3.2. SYSTRAN

SYSTRAN is one of the oldest and one of the few translators that are still developing
also today. The age of this translation system is also evidenced by the fact that the translation
process used to use the Dictionary-Based Machine Translation approach, which is now out
of date. Today, it uses a more efficient method of Machine Translation, which is called a
Hybrid-Based Machine Translation. This means that compared to the Google Translate
(Statistical-Based Machine Translation), SYSTRAN is a combination of both Rule-Based
Machine Translation and Statistical-Based Machine Translation approach. Since this
translator is also based on predetermined linguistic rules, the linguistic aspect is
incomparably more advanced.

The quality of translations has improved significantly since the birth of the translator
and many European Union institutions and external users have begun to use it afterwards.
SYSTRAN has become an indispensable tool in many professions because of its reliability,
ease access and a simple user interface. However, it is a major disadvantage for Slovak-

speaking users that they are not available in Slovak but only in the following languages:
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English, Arabic, Chinese, Danish, French, Greek, Hindi, Dutch, Croatian, Japanese, Korean,
Norwegian, German, Persian, Polish, Portuguese, Russian, Serbian, Spanish, Swedish,
Ukrainian and Urdu.

SYSTRAN has been developing most of the time especially for language
combinations where English or French is the target language. Up to 85% of translations are
in one of these two languages. The third is German with 8% and other languages with the
remaining 7%. The target languages overcome English and French with approximately 26%
each and the third is Spanish. (Chesterman — Wagner, 2014)

3.2.1. SYSTRAN from our point of view

If we look at the translation process of SYSTRAN, we see that it is significantly more
sophisticated and linguistically more advanced than the Google Translate. To some extent,
it is because SYSTRAN is a hybrid translator and uses the functional protocols of the
Statistical-Based Machine Translation and Rule-Based Machine Translation method. It uses
a statistical search in defined glossaries, but the output text affects largely the quality and
complexity of the linguistic rules defined for different language combinations.

However, the complexity of SYSTRAN directly means a financial difficulty in
developing such a translation system and a long time to develop a new language
combination, which needs to be defined by a number of rules and to compile dictionaries to
ensure the correct functioning of the translator. In this field, Google Translate has a great
advantage because it is enough for this system to provide as many bilingual texts as possible
and let it work with them. The disadvantage of Google Translate is that it does not translate
but it searches for previously translated materials. However, we can say that both translators
are dependent on human work, and they are still far from being automated.

SYSTRAN does not perceive the text as a whole, but it divides it into segments,
which reduces quality and limits the translation process. If it analyses well and understands
one sentence, it does not guarantee the correct translation of the next one. Language
development (grammar, vocabulary) means for SYSTRAN no problem because it requires
only updating the rules in the memory of the translator or changing the vocabulary elements
in the dictionary. Compared to Google Translate, SYSTRAN cannot do this by itself. These
changes require human intervention but are valid immediately after an update and that is

very fast. The Google Translate is dependent on corpora. This means that as long as the
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amount of use of the new shape does not exceed the amount of use of the old one, it always
prefers the old form.

From a technical point of view, SYSTRAN with its sophisticated translation
approach is less demanding when performing different processes compared to Google
Translate. Predefined spelling and precise vocabulary eliminate the need to search in a large

number of bilingual texts and allow it to run on less powerful machines.
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4. Neural Machine Translation

The youngest approach to the Machine Translation is the Neural Machine
Translation (NMT) introduced in 2013. As we have already noted in 2" chapter and we
would take into consideration a traditional types of the Machine Translation, it would be
possible to include the Neural Machine Translation in the Corpus-Based Machine
Translation. For self-developing, it needs parallel data and uses advanced methods in the
field of statistics and machine learning. We could strictly say, Neural Machine Translation
would be a subtype of Statistical-Based Machine Translation.

If we look for the simplest answer to the question of what the Neural Machine
Translation is, it might sound like this: “Neural Machine Translation is the approach of
modelling the entire Machine Translation process through a large artificial neural network.”
(Manning - Socher, 2017) We could say that the neural network is a programmed model that
simulates the biological structures of neurones in living organisms and is able to learn
through so-called deep learning from available data.

Most of the Neural Machine Translators are based on so-called encoder-decoder
model that uses the Recurrent Neural Network (RNN) to be able to take up the sequence of
the default language and predict the sequence in the target language. The source sentence is
first encoded into a vector with a fixed length. During decoding, a translation from the

encoded vector is generated (Bahdanau - Cho - Bengio, 2014).

Although this is a relatively new approach, experts agree that it delivers promising
results. However, to make the Neural Machine Translation work properly, it must have a
large parallel corpus. If it does not have enough data for self-developing, the quality gets
worse. The absence of sufficiently large parallel corpora is a problem that many language
pairs have to deal with and it is not just small languages like Basque, but language pairs of

some major languages, such as the Russian and German combination. (Artetxe - Cho, 2017)

There are some next further challenges that the Neural Machine Translation will have
to face in the future. The Neural Machine Translation has a worse quality when translating
very long sentences and problems can also occur when translating less frequently used

words. Regarding the advantages of Neuronal Machine Translation, the biggest to name is a
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greater fluency of the generated translation or the use of a wider context for higher accuracy.
(Manning - Socher, 2017)

4.1. Neural Machine Translation and Statistical-Based Machine

Translation

For a better imagination, we could compare the Neural Machine Translation with the
Statistical-Based Machine Translation. We find out that Statistical-Based Machine
Translation works with many small subcomponents and the Neural Machine Translation
tries to create and develop a large unified neural network that is capable of understanding
the whole sentence and generating its correct translation. This approach attempts to analyse

the sentence as a whole and then translate it as a whole, as well. (Bahdanau et al., 2014)
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5. Disadvantages and advantages of Machine Translation

In this chapter we will speak about the advantages and disadvantages of the Machine
Translation.

We will emphasize the disadvantages on several examples. More specifically, we
will demonstrate these disadvantages with examples based on common communication,
context impact, polysemy, synonyms, homonyms, idioms and dynamic language. The source
Machine Translation tool, we decided to use Google Translate.

Later, we will bring up some advantages of the Machine Translation based on facts
connected to the Machine Translation tools. We will also go through the 2018 Language

Industry Survey and we will try to summarise this interesting survey.

5.1. Disadvantages of Machine Translation

The Machine Translation of specialized texts limited to a certain area is already
achieving excellent results. Despite the constant development of Machine Translation, this
form of translation is generally not reliable and cannot be compared to the translator's work.
In comparison with a person, Machine Translator cannot understand the complexity of a
language. In the following subchapters, we will introduce the most frequent types of the

Machine Translation errors.

5.1.1. Common communication

In contrast with specialised texts that have a defined word vocabulary, common
communication is one of the most problematic areas of the Machine Translation. The range
of vocabulary possible used is enormous and very varied. It contains elements from all
spheres of vocabulary, from standard words to slang and vulgarisms, which are often
problematic for the Machine Translation and in some cases even untranslatable. The number
of non-standard words is constantly growing. These words are updating their meaning and
often bearing polysemy. Each of these aspects contributes to the degradation of the

translating quality.
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Example: “I have a ball. ”
Translation: “Mam loptu. ”

Correct translation: “Dobre sa bavim,”

5.1.2. Context impact

As we have suggested earlier, the largest unit with which the machine in the
translation work, is a segment of a sentence or a sentence itself. In translating multiple
connected sentences, the machine cannot detect it. Thus, there are considerable shifts in

translation that confuse the recipient of the output text.

Example: “Don’t be scared. I'm here for you. Just give it a shot.”
Translation: “Neboj sa. Som tu pre teba. Len daj ten vystrel. ”
Correct translation: “Neboj sa. Som tu pre teba. Len tomu daj Sancu.”

5.1.3. Polysemy

In some cases, the translator also has the problem of finding the correct equivalent
in the target language when translating the polysemantic word. It is even more difficult for
the machine, even though some modern systems contain recognition algorithms for
polysemantic words and can linguistically analyse them. There are only a very few mistakes
in the translation because a set of machine rules defines how to deal with it. The machine
cannot translate, when the individual semantic variations of the polysemantic word are the

same word class.

Example: “The tree-top of the tree is beautiful. ”
Translation: “Strom stromu je nadherny. ”
Correct translation: “Koruna toho stromu je nadhernd.”

5.1.4. Synonyms

In synonymous terms, the machine has no tools for recognising between semantic

meanings and abnormalities. In most cases, the machine sees word like a unit and considers
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only its first glossary meaning for a specific word. Some more modern systems have
predefined conditions for which they choose the right meaning but still have significant

limitations in many ways.

Example: “I go to my hotel to hit the sack soon.”
Translation: “Péjdem do maojho hotela, aby som rychlo zasiahol vrece. ”
Correct translation: “Pojdem do méjho hotela, aby som §iel skoro spat’.”

5.1.5. Homonyms

Homonymous are words that have the same form but different meanings - graphic
(homograph) or phonetic (homophone). The Machine Translation has problems especially

with homographs, as it mainly works with the graphic form of a written word.

Example: “His book is on fire/”

Translation: “Jeho kniha je v ohni.”

Correct translation: “Jeho kniha je na roztrhanie.”
5.1.6. Idioms

Each language contains a set of custom idioms which are translated in the same way
into another language only very rare. If the machine does not have a predefined translation
of the idiom in the target and the source language, it works with a sentence as an ordinary

idiom-free unit. Such translation is almost inaccurate and inapplicable in all cases.

Example: “Speak of the devil. ”
Translation: “Hovorte o diablovi. ”
Correct translation: “Osoba, o ktorej sme prave hovorili, sa objavila. ”

5.1.7. Dynamic language

We have already outlined that language is constantly developing and updating.

Machines that have all parameters defined by a person cannot understand these changes and
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modify them in their database. Without human intervention, such databases are rapidly
obsolete in the current dynamic period, dramatically affecting the quality of the output text.
(Munkova, 2017)

5.2. Advantages of Machine Translation

Although the source text of the Machine Translation is not always translated
correctly, we can say that the Machine Translation has many advantages. One of them is its
almost immediate availability. The biggest advantage of free available on-line translation
tools is that they can handle large volumes of text in a relatively short time. What is necessary
to point out that it is often necessary to edit such a translation.

Another advantage is that it can translate texts in different language combinations.
The Machine Translation eliminates potential errors and corrects the typing errors that the
translator may commit during the translation.

Finally, yet importantly, the Machine Translation works with the current level of
language and grammar. The benefit is not only a translation of common words, but also their
proper inflection into the correct form or a change of the word order regarding the target
language. (Svoboda, 2012)

In 2018, there was a Language Industry Survey with 1285 responses from 55
countries. Regarding this survey and its results, we can see a great amount of optimism in
the translation industry. Translation companies are expecting an actual growth. More
precisely, “67% of the responding companies expect an increase in activity, against only 5%
a decrease. This is a further improvement compared to 2017, and an obvious sign that the
companies expect the actual growth in 2017 to continue.” (2018 Language Industry Report,
2018, p. 8)

Regarding the 2018 Language Industry Survey, we can see a constantly growing
demand for translation services. We will remember the year 2018 as a year of the Machine
Translation as well “as the year in which more than 50% of both the companies and the
individual language professionals reported that they are using MT in one form or another.”
(2018 Language Industry Report, 2018, p. 15)

Another important thing resulting from the 2018 Language Industry Survey is the

fact that the market has accepted the Machine Translation. The most frequently used tool for
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the Machine Translation is still the Google Translate, therefore there is no need for
companies or individuals to make any investment in Machine Translation. “52% of all
respondents report that they are using the site, but we see a clear difference between the
various categories of respondents. While more than 70% of the respondents in training
institutes report that they are using the site, only 49% of the translation companies and 52%
of the individual translators state the same.” (2018 Language Industry Survey, 2018, p. 16)

On the other hand, the Neural Machine Translation did not show any impact on
companies or freelance translators to invest in the Neural Machine Translation and develop
their own neural engine. Regarding 2018 Language Industry Survey, this is expected in
2019’s survey.

As we can see in the 2018 Language Industry Survey, the translation industry is
characterized with positive trends in 2018. Constant developments in the field of the
Machine Translation increased the expertise of this industry. “Interesting to note is that quite
a few respondents, in particular individual professionals, expect that the lack of quality of
the Machine Translation can lead to an increased appreciation for the quality of human
translation.” (2018 Language Industry Survey, 2018, p. 29)

On the other hand, the Machine Translation itself remains one of the biggest negative
trends connected with the price factor. “The traditional fear that Machine Translation opens
the door to lower quality and more competition by lower qualified translators and translation
companies remains strong.” (2018 Language Industry Survey, 2018, p. 29)

As we stated before, 2018 is the year of Machine Translation. “On the other hand, it
is too soon to conclude that MT is now part of the translation reality, with only some 20%
of the language service companies and independent language professionals reporting daily
usage. Neural MT has clearly not yet brought the big change that the market is expecting.”
(2018 Language Industry Survey, 2018, p. 31)
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6. What is Post-editing and Pre-editing of the Machine

Translation?

In this chapter, we will elaborate on two terms connected to the field of Machine
Translation. One term is the Post-editing and the second is the Pre-editing. We will
emphasize their most significant contributions to the field of the Machine Translation and

why they are so important these days.

6.1. Post-editing

Lately, the use of Machine Translation software is preferred very often, but the
Machine Translation outputs are not yet able to cope with the human translation. In order to
achieve a high-quality translation, it is necessary to intervene by the translator or the Post-
editor. Translators' Post-editing becomes an increasingly frequent phenomenon for modern
translation companies. While the high-quality Machine Translation improves productivity,
Post-editing can be very frustrating and often more demanding than the translation process
itself. For this reason, an estimation of whether the quality of a translation is sufficient for
the Post-editing process is an important area of research.

By Post-editing, we mean another method of evaluating the quality of a translation.
Post-editing can be defined as a process in which a Post-editor compares the source text with
the target text and modifies it so it meets the purpose for which it is intended. The Post-
editing may also be done in monolingual terms, which means that the Post-editor does not

have the source text. (Cadwell - Huové, 2016)

It is important to point out that the term Post-editing is used in various fields in the
context of processes such as Machine Translation, spell-checkers or even translation
memories. The odds are that the profession of a translator and interpreter is not replaceable,
because there is no machine that would be able to produce translations in the same quality.
In today’s fast world, we are all pushed to work as fast as we could. In comparison to the
translator is the Post-editing of the Machine Translation faster. It comes to this, that the Post-
editing saves not only time but also finances. Simply put, task of the Post-editing is to revise

the translated text, which has already been translated by the Machine Translation from the
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source language to the target language. However, the Machine Translation is not always

correct grammatically or stylistically. (O’Brien, 2014)

We think the importance of Post-editing research is necessary and is underlined by
rapid changes in this area. According to Munkova, studies on the impact of training and
practice in Post-editing will be very essential. All studies that have been published so far
have been largely influenced by the fact that the respondents were mostly students who do
not have enough experience yet.

An important question remains whether future Post-editors need to be prepared
during their studies. Demand for Post-editors is growing as demand for the Machine
Translation increases as well. According to Munkovd, Post-editing should be implemented
into the field of study of future translatologists. The ability of high-quality Post-editing will
give such translators a better chance in practice.

Regarding Munkova, Post-editing should be included in the general education of
translators, because this work requires versatility in the field of translation. The Post-editing
process itself represents a new situation for the translator that requires specific competencies.
As this situation is new, it requires new approaches to education that will meet client

requirements in the future. (Munkova, 2017)

6.1.1. Bypes of Post-editing
Post-editing is divided into two types:

- Light Post-editing
- Full Post-editing (O’Brien, 2014)

6.1.1.1. Light Post-editing

Light Post-editing involves minor Post-editing intervention that is required due to
the correct meaning of the text. This is done especially when the client needs the translation

urgently and in a short time. (O’Brien, 2014)
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The Machine Translation outputs are sometimes used without or with little
intervention that was applied during the Post-editing process. These texts serve to represent
the information and the essence of the text and the target texts have only limited use.

The purpose of Post-editing is to make a text comprehensible and to transfer a
background information. The following types of modifications are used during light Post-
editing:

- Replacing unknown words

- Removing surplus generated alternatives

- Repairs of meanings in which the machine did not observe the essence of an
information

- Correction of the most important words and grammatical errors

- Partial or full rewriting of some sentences

Light Post-editing has several benefits. Most notably, the translation process is
simpler and less time consuming than the translation process itself. It is used most often in
such communication where the quality of the produced text is not a primary requirement.
Most frequently, it is e-mail, simple documents and other types of texts. This type of Post-
editing is most often applied, when it is not possible for a human translator to translate a
specific text in time.(https://www.rws.com/insights/rws-moravia-blog/bid-353532-Light-
and-Full-MT-Post-editing-Explained/, 2019-01-14)

6.1.1.2.  Full Post-editing

Full Post-editing means major intervention and editing by the Post-editor in order to
achieve a high quality translated text comparable to a human translation. The result is a text
that is understandable and appropriately stylistically modified and could be presented for a
wider audience. (O’Brien, 2014)

It includes all the steps of light Post-editing and other text modifications such as
syntactic or stylistic adjustments. This type of a translation is most often applied when the
target text is for public distribution. The produced text must meet the human translation
quality standards.

The best quality output in full Post-editing is a text where the recipient does not know
whether it is a translated or an original text. It is assumed that the direct translation of a

source text is for a translator much easier than the Post-editing. Thanks to the advances that
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are being made in this field, it can be changed soon. Nowadays, when the Machine
Translation systems use enormous data from specific corpora and databases, clients require
form translators to post-edit texts rather than translate. They trust that they will receive a

same quality for a lower price. (Cadwell - Huova, 2016)

6.2. Pre-editing

“Pre-editing consists in processing the texts before the Machine Translation. It
typically involves correcting mistakes in the source text [...], removing ambiguities and
simplifying structures. For statistical MT, it may also involve adapting the text in such a way
that the input text is a closer match to the texts the engine has been trained with, which can
help the Machine Translation engine perform better.”
(https://www.unige.ch/fti/en/faculte/departements/dtim/recherches/ta/, 2019-01-15)

In addition to well-known Post-editing, there is less known Pre-editing. As the name
suggests, Pre-editing is the text preparation process before it is translated by a machine in
order to increase the output text quality and to reduce the amount of work performed in the
Post-editing process. This procedure is most frequently used when the document is translated
into more than three languages.

Pre-editing involves many different tasks. One of them is to change the source text
so that it uses only short sentences, fixed syntactic structures, exact terms, etc. Other tasks
may include spell checking, punctuation, picking the elements that should not be translated
and format checking. It is important to note that if the text is to be translated into more
languages, it is better to pay attention to the Pre-editing. (http://translation-
blog.trustedtranslations.com/do-you-know-the-difference-between-Pre-editing-and-Post-
editing-2011-11-23.html, 2019-01-15)

There are still a few more rules to consider when Pre-editing. The important thing is
to retain the style of writing and make the work easier not only for the Machine Translation
tool but for the Post-editor.
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Example for Post-editing:
This text can be found on www.euba.sk. It is a part of the internal directive n0.8/2017 on

final and habilitation theses.

Source sentence without Post-editing:

Okrem vlozenia elektronickej verzie do systému evidencie zaverecnych prac odovzda
Student, resp. uchadza¢ habilitacné konanie vytlacenti formu zavere¢nej alebo habilitacne;j
prace.

Translation:

In addition to inserting an electronic version into the system of registration of final works,
the student, or. applicant for habilitation procedure printed form of final or habilitation

thesis.

Source sentence with Post-editing:

Student, resp. uchddza¢ o habilitané konanie vlozi elektronicki verziu do systému
evidencie zaverecnych prac. Okrem toho sa odovzdéava aj vytlacena forma zaverecnej alebo
habilitacnej prace.

Translation:

Student, respectively applicant for habilitation procedure will put the electronic version into
the system of registration of final works. In addition, a printed form of final or habilitation

work is also submitted.

In the translation above, we have shown an example of Pre-Edited Machine
Translation. Without Pre-Editing, major errors occur in the translation and the understanding
of such translation is not possible. With appropriate Pre-editing, we can avoid major shifts
in meanings and improve the output translation. By simplifying the source text, we have

made it easier for the Machine Translation to evaluate and reduce the error rate.
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7. Objectives and methods of the thesis

In the following chapter, we will describe the main objective of this thesis as well as
following hypotheses. We will focus on the fact, if these hypotheses will support the main
objective of this thesis or not.

Moreover, we will characterise the research methods of this thesis, which were used
in order to create a sufficient result with a reliable information value. More precisely, we
will try to make our own forecast of the future of the translation industry not only in Slovak

market, but globally as well.

7.1. Objectives of the thesis

We live in a society where we can meet people from all over the world and with these
people, we probably could not communicate in a way in which we would like to.
Unfortunately, we will never know all the languages that people communicate currently.
That is the time when we look for someone who enables us to communicate with such a
person or something what serves and helps us to understand what is a particular person
saying. We more and more often decide for the Machine Translator to support us.

The general objective of this thesis is to analyse the frequency of the usage of the
Machine Translation tools by the freelance translators and the translation agencies in
Slovakia. We will try to find out whether is the growing trend of the usage of the Machine
Translation among the wide audience the same also among professional translators and
translation agencies in Slovakia. After the analyses, it will be easier to see if the Machine
Translation has its own space in the context of translating not only when used by wide
audience but also by professionals.

We have formulated several hypotheses on which we will elaborate later. Hypotheses
were created to support the main objective of the thesis. Those are as follows:

- Hypothesis 1: An average translator has been involved in translation services for
over 10 years.

- Hypothesis 2: Anaverage translator works on 10 or less translation projects a month.

- Hypothesis 3: The most frequently translated texts by the translators are legal texts.

- Hypothesis 4: English language and Slovak language are the most frequently source

and target languages in Slovakia.
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- Hypothesis 5: For the translators it is more efficient to translate a text with the
Machine Translation tool and then Post-Edit it.

- Hypothesis 6: Google Translate is the most frequently used the Machine Translation
tool by the translators.

- Hypothesis 7: The Neural Machine Translation is qualitatively better for translators

than the other types of the Machine Translation.

7.2. Research methods of the thesis

The questionnaire is one of the most frequent used research methods. It is used in
social sciences to collect and quickly identify facts, opinions, attitudes, preferences, values,
motives, needs, interests, and so on.

We used quantitative research to find out the required information. The source of
information in the research section was, as we mentioned above, the online questionnaire.
Completing the questionnaire was anonymous and voluntary. The questionnaire was
structured and contained 18 questions.

Questions 1, 2, 9, 10, 13, 16, 17, 18 are closed. Respondents had the opportunity to
choose one of several options that best reflected their opinion. Some of that questions were
evaluating questions from 1 to 5 (1 is the best and 5 is the worst).

Questions 3, 4, 14 are open and allowed respondents to express their own opinion on
the questioned issue.

In questions 5, 6, 7, 8, 11, 12, 15, respondents had the option of choosing more than

one option to express their opinion more specifically.

Before we started researching, we accomplished a literature search. Having studied
the current problematic of the topic, we had enough information to compile a questionnaire
that would help us to summarise the most important information in the translation industry.
We distributed the survey via a web-based questionnaire that was posted on social networks
or sent in a private communication. Promotion of the questionnaire was done by messages
to chat groups, page administrators, information in e-mails and orally as well.

The respondents had the opportunity to complete the questionnaire in the second half
of 2018.
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46 respondents completed the questionnaire. Of the total number of respondents, 25
(56,5%) were women and 20 (43,5%) were men. In this case, it is not possible to calculate
the return of our questionnaire, as the extent and characteristics of the respondents were not

known.

7.3. Research questions

At the beginning of the questionnaire, we chose the following questions:
- Question 1: Gender.
This question is focused on the gender of respondents who participated in the survey.
- Question 2: How long have you been professionally engaged in translation?
The question was to find out how long respondents have been in the translation industry and
whether the respondents are already experienced translators or just newbies.
- Question 3: How many projects do you translate a month?
This question centred on the number of translations that translators could translate within
one month (20 business days).
- Question 4: How many projects do you translate a year?
As with the previous question, we tried to find out the workload of the respondents.
- Question 5: What are the key areas of your translation work?
This question is addressed to the content of the texts that translators most often work with.
- Question 6: What kind of texts do you devote to your work?
This question is related to the type of texts translated by the translators most frequently.
- Question 7: Which source languages do you mostly translate from?
This question is focused on which languages the translators most often meets.
- Question 8: Which target languages do you mostly translate into?
This question is addressed to the languages into which translators translate most frequently.
- Question 9: Do you use the Machine Translation for your translations?
This question is aimed at the fact, if the translators use the Machine Translation tools in their
translations.
- Question 10: How often do you use the Machine Translation tools while translating?
Question 10 is related to the frequency of the use of the Machine Translation tools by the

translators.
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- Question 11: Which of the freely available Machine Translation tools do you use
most often?
This question is aimed at the type of the freely Machine Translation tools used by translators.
- Question 12: Which of the commercial Machine Translation tools do you use most
frequently?
This question is focused on the type of the commercial Machine Translation tools used by
the translators.
- Question 13: If you use any of the available Machine Translation tools, how do you
evaluate the quality of a particular Machine Translation tool.
This question is dealt with the fact, how the translators evaluate a particular Machine
Translation tool, if they use any, from their point of view.
- Question 14: If you do not use any of the available Machine Translation tools, what
are the reasons?
In this question were translators asked to write several reasons why they do not use any of
the available Machine Translation tools.
- Question 15: Which type of a translation do you think is the most effective for the
translator in terms of time?
This question is aimed at the most effective way for the translators to translate.
- Question 16: Have you ever heard of the concept of the Neural Translation in your
work?
This question is related to the fact, if the translators have ever heard of the Neural
Translation.
- Question 17: Do you use any software based on Neural Translation in your work?
This question is focused on the engine of the software used by the translators.
- Question 18: If you use any software based on the Neural Translation, how would
you evaluate it?
This question is focused on the evaluation by those translators, who use software based on

the Neural Machine Translation method.
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8. Results of the thesis, discussion and future recommendations

In the next chapter, we will take a closer look at the results of our research, which
consisted of a questionnaire distributed last year and filled in by the freelance translators and
the translation agencies in Slovakia. In the previous chapter of our diploma thesis, we
explained the research methods and specified the questions in the distributed questionnaire.
The questionnaire was completed by both experienced and less experienced translators of
different age groups.

In order to better achieve the stated objective of our diploma thesis, we have
compiled seven hypotheses that will help us to better understand the behaviour of the
translators and the translation agencies in their translation services. We will also try to
characterise the average Slovak translator in terms of experience, type of translated text, and
frequency of using the Machine Translation tools. We will analyse each hypothesis
individually based on the answers of the respondents.

We will try to compare the results of the hypotheses with the results of the 2018
Language Industry Survey, which is discussed in more detail in Chapter 5, and we will try
to identify similarities or differences between the Slovak translation industry and the

worldwide one.

8.1. Results of the thesis

Hypothesis 1: An average translator has been involved in translation services for over 10

years.

The first hypothesis focuses on whether translators in Slovakia have been translating
for more than 10 years in average. With this hypothesis, we wanted to find out if they are
translators that are more experience or newbie translators. The graph shows the years during
which translators have been actively engaged in their profession. The results are as follows:

30.4% (14) of respondents spend 5 years or less on translation industry. We can
assume that they are less experienced and novice translators or students of translation
disciplines.

23.9% (11) translators spend from 6 to 10 years on translation services. We assume

that they are translators who have just completed their university studies, or are more
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experienced translators who have already begun to do translation activities during their
studies, or have decided to start translating without studying at university at all.

15.2% (7) of respondents are in the translation business from 11 to 15 years. We
think they are translators who already have a professional background and reputation as well
as connections in this translation industry. 4.3% (2) translators are dedicated to their
translation activities for 16 to 20 years.

26.1% (12) of people stated they have been translating for more than 20 years. In this
case, they are already experienced translators with many years of experience, who have
already translated many various texts.

The graph shows that 54.3% (25) of respondents spend less than 10 years in the field
of translation. 45.7% (21) translators are part of the translation industry for over 10 years.

We have refuted our first hypothesis. The reason for this may be a strong proportion
of translators who have been involved in the translation activity for 1 to 5 years, so starting

translators or students of translation.

2. Ako dlho sa profesionalne venujete prekladu? (v rokoch)
46 odpovedi

®1-5
®6-10
11-15
® 16-20
@ 20 a viac

Graph 1: How long have you been professionally engaged in translation?
Hypothesis 2: An average translator works on 10 or less translation projects a month.
The second hypothesis focuses on the number of translations performed by the

translator during one month. We focused on comparing two questions from our

questionnaire, more specifically question numbers 3 and 4.
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Question 3 identified the number of projects within one calendar month and question
4 quantified the number of translation projects within one year. We will compare these two
values and try to establish a direct link between the number of translations during one month
and the number of translations during one year. One question controls the other and vice
versa.

The graph below and question 4 showed that the average annual number of
translation projects is 105.3. This means that the average translator works on 105 translations
in one year, indicating that the average translator can handle 8.7 translations in one month.

Question 3 clarified that the translator can translate an average of 8.4 translations per month.

4. Priblizne na akom mnozstve projektov pracujete v ramci jedného

kalendarneho roka? (uvedte ¢islo)
46 odpovedi

3 10 20 30 45 99 150 240 400

Graph 2: How many projects do you translate a year?

Both questions show a similar number of translation projects in one month. Thanks to two
similarly focused questions, we can easily verify the accuracy of the data and evaluate their
truthfulness.

54.3% (25) of respondents stated they work on less than 10 translation projects a
month. 45.7% (21) of the interviewed translators said they translate more than 10 translations
or translation projects per month. Our second hypothesis was confirmed with the result that
the average translator works on 8 to 9 projects in one month. More detail can be seen in the

graph below.
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3. Priblizne na akom mnozstve projektov pracujete v ramci jedného

kalendarneho mesiaca? (uvedte Cislo)
46 odpovedi

Graph 3: How many projects do you translate a month?

Hypothesis 3: The most frequently translated texts by the translators are legal texts.

In the third hypothesis, we focus on what type of text translators most frequently
translate in Slovakia. To quantitatively achieve these results, combination of two questions
is necessary. More specifically, we are combining question 5 and question 6.

Question 5 specified a particular type of texts translated by professional translators
in their projects. Question 6 observed the sort and characteristics of texts most frequently
translated by our respondents. There was a choice of multiple answers on both questions, so
the final numbers are proportionally different.

The graph below shows that 28 respondents focus in their work on economic texts.
20 translators work in the field of law in their business. 10 respondents are engaged in
translating medical texts, 12 respondents translate IT texts, and 11 translate fiction texts. 8
respondents deal with translation of journalistic texts. Other categories such as engineering,

forestry, electronics, marketing are represented only in minimal or negligible quantities.
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5. Akej odbornej oblasti sa pri svojej praci venujete?
46 odpovedi

Ekondémia
Pravo
Medicina
IT

Publicistika

Technika

marketing

technical

automotive
Strojarstvo, marketing

strojarstvo, elektronika,
elektrotechni...
strojarstvo, automatizacia,
automobilov...

Energetika

strojarstvo, potravinarstvo,
lesnictvo

Sufurki trenslej$n
0 10 20 30

Graph 4: What are the key areas of your translation work?

The graph below illustrates the type and characteristics of texts most frequently
translated by professional translators. 26 translators chose contracts as the most frequently
translated type of texts. 24 respondents said they most often translate guides and manuals.
17 respondents chose reports (newspapers, articles) as the most frequently translated type of

texts.
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6. Akému druhu textov sa pri svojej praci primarne venujete?
46 odpovedi
Zmiuvy

Spravy (¢lanky, noviny a i.)
website / brochure copy

uznesenia, Ziadosti
korporatne dokumenty

momentalne vela beletrie
knihy, odborné texty

smernice, uéebnice,
prezentacie, Specif...
lekarske spravy, technikca
dokumentacia

akékolvek biznis veci -
vyroéné spravy,...

Inzercia na ZAFO
0 10 20 30

Graph 5: What kind of texts do you devote to your work?

To better understand and process the results of the questionnaire, we need to look at
the individual responses of our respondents. With 20 replies, translations of legal texts were
placed second. On the other hand, translations of economic texts with 28 responses ranked
first. Thus, economic texts are the most frequently translated texts in the Slovak translation
industry. We have refuted our hypothesis. In comparison to the world market, the Slovak

market is slightly different.

Hypothesis 4: English and Slovak language are the most frequently source and target

languages in Slovakia.

Our fourth hypothesis focuses on which languages the translators most frequently
use in their translation services. We assume that the most commonly used languages are
English and Slovak. In the questionnaire, we have chosen a combination of two questions
for this hypothesis.

In question 7, the respondents expressed what are the most common languages used
by the professionals in translations. Question 8 is focused on which target languages are

most frequently used by translators.
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In the attached graph of question 7, we can see that 37 people chose English as the
most widely used source language. German is second, selected by 22 translators. 19
translators have chosen Slovak as the most commonly used source language. Languages
such as Russian, Spanish, French and Czech have been chosen only in minimal quantities

and are therefore not relevant.

7. Z ktorych vychodiskovych jazykov prekladate najcastejsie? (viacero
moznosti)
46 odpovedi

Anglictina
Bulharcina
Cestina

Cinstina
Dancina
Estoncina
Fincina
Franclzstina N
Grétéina
Hebrej€ina
Holandéina
Chorvatéina |l
Japonéina
Kérej€ina
Litovéina
Lotystina
Madarcina
Maltéina
Nemcina
Polstina
Portugal€ina
Rumunéina
Rustina
Slovencina
Slovin&ina
Spanieléina
Svédéina
Taliancina
Tureétina
Srbsky
noréina
Cigancina soj more

Graph 6: Which source languages do you mostly translate from?
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The graph below shows to which target languages the translators in Slovakia most
frequently translate. Up to 41 translators have chosen Slovak and thanks to this we can see
which target language is the most often requested from the translators. 24 translators chose
English and German chose 16 experts. Other languages such as Russian, Czech and French

are irrelevant to the result of our objective.

8. DO ktorych cielovych jazykov prekladate najcastejSie? (viacero moznosti)
46 odpovedi

Arabcina
Bulharcina
Anglictina I
Cinstina
Dancina
Esténcina
Fincina
Francuzstina Il
Grétcéina
Hebrejéina
Holandcina
Chorvatéina i
Japoncina
Karej€ina
Litov€ina
Lotystina
Madarcina
Malt¢ina
Nemcina [
Polstina
Portugal€ina
Rumunéina
Rustina
Slovencina
Slovincina
Spanielgina
Svédéina
Taliancina
Tureétina
cestina
Slovengéina ty kaco

Graph 7: Which target languages do you mostly translate into?

The result of our closer research is the fact that 37 respondents chose the English-
Slovak language combination in our questionnaire. 24 translators selected English-German

language combination. From the mentioned above results that the most commonly used
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language combination for the source and target languages is English and Slovak,
respectively Slovak and English. Our fourth hypothesis is therefore confirmed thanks to

these results and these two languages are the dominant language combination on our market.

Hypothesis 5: For the translator it is more efficient to translate a text with the Machine

Translation tool and then Post-edit it.

Tackling the fifth hypothesis, five questions have to be discussed. More specifically,
these are questions 9, 10, 13, 14, 15. This hypothesis focuses on whether it is more efficient
for the translators to use Machine Translation tools and then to Post-edit such a translation,
or to rely solely on their capabilities and skills throughout the whole process of translation.

The first question we watched is whether the translators use the Machine Translation
tools in their work. The worldwide trend in the frequency of use of the Machine Translation
by the translators is increasing. According to the 2018 Language Industry Report, more than
a half of the translators are already using the Machine Translation. Research has shown that
2018 was the year when the Machine Translation is used for more than a half of the
translations (2018 Language Industry Report).

The graph below shows the ratio of the translators who use the Machine Translation
for their services. On the other hand, there are translators who rely solely on their language
competences, abilities and skills. In our questionnaire, 43.5% (20) of respondents said they
are actively using the Machine Translation tools in their work. Surprisingly, 56.5% (26) of
the translators said they are not actively using the Machine Translation services in their work.
In this aspect, the Slovak market has different trends in the development than the world

market.
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9. Vyuzivate pri svojej praci strojovy preklad (MT)?
46 odpovedi

@ Ano
@ Nie (pokradujte otazkou &. 12)

Graph 7: Do you use the Machine Translation for your translations?

In question 10, we investigated how often the translators use the Machine Translation
services in their projects. Research has shown that 21.7% of respondents use the Machine
Translation for each translation. 43.5% of translators say they use the Machine Translation
tools in less than a half of their translations. 34.8% of respondents chose that they use the
Machine Translation tools for more than a half of the translations. In the graph below, we

can see the distribution of each category.

10. Ak dno, ako ¢asto ho pri prekladatel'skej ¢innosti vyuzivate?
23 odpovedi

@ Pri kazdom preklade
@ Pri viac ako polovici prekladov
Pri menej ako polovici prekladov

Graph 8: How often do you use the Machine Translation tools while translating?

In question 13, respondents expressed their satisfaction or dissatisfaction with the

quality of the Machine Translation. They were able to evaluate the Machine Translation on
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a scale of 1 to 5, where 1 was rating for the best translations and 5 for the worst. 30.3% of
respondents said they were dissatisfied with the quality of the Machine Translation. The
Machine Translation was rated with 5 and 4. On the other hand, 12.1% of translators said
they were satisfied with the quality of the Machine Translation. The Machine Translation
was graded with 1 and 2. The largest group of respondents (57.6%) rated the Machine
Translation with number 3, which means that they did not express either direct satisfaction
or explicit dissatisfaction. We can assume that they use the Machine Translation as a support

tool in their translation projects.

13. Ak ano, ako hodnotite kvalitu strojového prekladu pri preklade Vami

zvolenych jazykov? (1 = najlepsie, 5 = nahorsie)
33 odpovedi

Q1
L Wi

@4
@5

Graph 9: If you use any of the available Machine Translation tools, how do you evaluate

the quality of a particular Machine Translation tool.

Our next question was about why translators refuse to use the Machine Translation
tools. In this question, translators had the opportunity to list concrete reasons why they do
not use the Machine Translation. Moreover, we chose the most important ones and the most
frequent ones.

The following are the most frequent reasons:

- Inaccuracy
- time-consumption
- low efficiency

According to the translators, these three reasons are the most frequent obstacle to not
use the Machine Translation tools.

Equally important are the reasons we have decided to highlight and emphasise:

- inapplicability in artistic texts
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- confidentiality
- shifts in context
Among the most interesting reasons we decided to include that, according to some
respondents, the use of the Machine Translation tool is not behaviour of a professional and
educated language expert. Another compelling reason not to use the Machine Translation is
the change in a meaning of a particular part of the texts, which can cause great problems

when submitting the translation to the client.

Question 15 was a key question for answering our fifth hypothesis. We asked
respondents what kind of translation is the most effective in terms of time. They were able
to choose from options such as the Machine Translation, the Computer-Aided Translation
and the Post-Edited Machine Translation. Answers to this question had the highest priority
when evaluating the fifth hypothesis. The results are discussed below. Translators have the
option to select multiple responses. This fact helped us to determine how many translators
will choose a combination of translations followed by Post-editing.

15.2% (7) of respondents said that the Machine Translation is the most appropriate
way of translation in terms of time. 76.1% (35) respondents chose the Computer-Aided
Translation as the most effective way of translation. 10.9% of respondents (5) chose Post-
Edited Machine Translation as the most appropriate way to translate. If we take a closer look
at the results, we found that the vast majority of translators rely on Computer-Aided
Translation. We have refuted our hypothesis and this particular hypothesis is in contrast to
our assumption as well as the hypothesis, where we discussed how translators evaluate the

quality of the Machine Translation. Below is a graph with results in more detail.
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15. Ktory sposob prekladu je podla Vas z ¢asového hladiska pre

prekladatela najefektivnejsi?
46 odpovedi

MT (Machine Translation)

PEMT (Post Editing Machine
Translation)

vlastny preklad

vyluéne viastnou hlavou
tradiény spdsob

Lado z Pereckej najlepsie
preklada
0 10 20 30 40

Graph 10: Which type of a translation do you think is the most effective for the translator

in terms of time?

Hypothesis 6: Google Translate is the most frequently used Machine Translation tool by the

translators.

Our sixth hypothesis focuses on which tool from commercial or freely available
translators is most frequently used by the translators. In the following lines, we will analyse
two questions from our questionnaire and find out which translation tool is the most popular.

Question 12 focused on various types of commercial translation tools. 33.3% of
respondents said that they most often use Microsoft Translation Hub. Other responses were
distributed among different translation tools and had no impact on the overall result. Among
the chosen translation tools were Omniscien, SDL BeGlobal, Systran, Babylon and SDL
Trados. Several respondents have added that they use a system provided by the client. Below

is a graph with specific results.
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12. Ak a@no, ktoré z komercnych prekladacov vyuzivate najcastejsie?
15 odpovedi

Microsoft Translator Hub
Kantan MT

Omniscien

SDL BeGlobal

Yandex API

Slate Desktop

Systran

Babylon

Ziaden

Klienti maju vlastny systém

Google translate, sdl trados
Wordfast

Lexicon2000

Gugl trenslejsn

0 1 2 3 4

w

Graph 11: Which of the commercial Machine Translation tools do you use most

frequently?

Question 11 focused on freely available translation tools. 90% of respondents clearly
chose Google Translate as the most commonly used Machine Translation tool. 10% of
respondents said Microsoft Bing Translation was the most frequently used translation tool.

Below we can see the graph with answers in more detail.

11. Ak ano, ktoré z volne dostupnych prekladac¢ov vyuzivate najcastejSie?

(viacero moznosti)
20 odpovedi

Google Translate

Microsoft Bing Translation
Yandex

Baidu Translate

WorldLingo

Bing Translator

ImTranslator

iTranslate

Google Cloud Translation API
Klienti maju vlastny systém

iMT od SDL - ale dostavam od
firmy SDL ...

0 5 10 15 20
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Graph 12: Which of the freely available Machine Translation tools do you use most often?

It follows from the above answers that Google Translate is the most frequently
chosen type of translation tool among respondents. Thanks to these answers, we have
confirmed our hypothesis and we see a growing influence of Google Translate among

translators.

Hypothesis 7: The Neural Machine Translation is qualitatively better for translators than the

other types of the Machine Translations.

Our seventh hypothesis focused on whether the translators who understand the use
of neural translation are qualitatively better than other types of Machine Translation. We
will address three questions from our questionnaire, namely questions 16, 17 and 18.

In Question 16, we were wondering whether the translators had already actively
encountered the term neural translation. 32.6% (15) of the respondents said they had
encountered the concept of neural translation in their work. On the other hand, 67.4% (31)
of respondents said that they did not meet actively in this way of translation. Compared to
the situation in a world where neural translation is becoming increasingly important, this
term is still relatively unknown in Slovakia. However, it is more than likely that we will hear
more and more about this type of Machine Translation. We see the results in the attached

graph.

16. Stretli ste sa pri svojej praci s pojmom NT (neurénovy preklad)?
46 odpovedi

® Ano
® Nie

Graph 13: Have you ever heard of the concept of the Neural Translation in your work?
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Question 17 focused on whether translators are actively using software that supports
neural translation. 88.6% (39) of the respondents said they did not use neural translation
support software in their activity. On the other hand, 11.4% (7) of respondents said they
were actively using software supporting neural translation. Looking at the fact that in the
question of 11 to 90% of respondents said they were using Google Translate, we conclude
that users really did not meet the concept of neural translation. Google Translate has been
promoting neural translation for years and it is very interesting to see such a contrast. Below

we can see the respondents' individual responses.

17. Vyuzivate pri svojej praci softvér podporujuci neurénovy preklad?
44 odpovedi

® Ano
® Nie

Y

Graph 14: Do you use any software based on Neural Translation in your work?

Question 18 focused on how users of tools supporting the Neural Translation
evaluate this Machine Translation method. 12.5% of respondents expressed dissatisfaction
with this way of translation, which is a great surprise for us. 37.5% of the respondents
expressed a neutral attitude towards this translation method. These respondents expressed
neither satisfaction nor dissatisfaction. On the other hand, 50% of respondents expressed
satisfaction with the Neural Machine Translation and the quality of the resulting text. Thanks
to these responses, we can conclude that compared to other types of the Machine Translation,
the Neural Machine Translation is rated better. We have confirmed our hypothesis and we
see that the quality of the Machine Translation has moved to a higher level thanks to the

application of neural networks. The following graph shows the responses of our respondents.
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18. Ak ano, ako ho hodnotite? (1 = najlepSie, 5 = najhorsie)
8 odpovedi

@1
@2

@4
@5

A
Vv

Graph 15: If you use any software based on the Neural Translation, how would you

evaluate it?

8.2. Discussion

The general objective of our thesis was to find out how translators and translation
agencies use the Machine Translation in Slovakia. More precisely, the aim of our diploma
thesis was to focus on the frequency of using the Machine Translation by translators and
translation agencies. Nowadays, a large number of private as well as legal persons opt for
the services of a professional intercultural mediator who, through their linguistic skills,
allows them to offer their services or goods beyond the borders of their country of origin.
As a result of this, the market in the world is globalising and currently, there is no problem
shopping outside our home country. Thanks to the translators and the Machine Translation,
companies have a better coverage on much more potential customers which could be reached
easily and offered with new goods and services.

In our diploma thesis, we tried to find out how the translators and the translation
agencies perceive the term Machine Translation and how they use it in their translation
activities. Moreover, we tried to quantify the use of the Machine Translation in commercial
translation in Slovakia. For the purposes of research and exact analysis, we have compiled a
questionnaire with 18 questions that helped us to quantify the current situation of the Slovak
translation market. For the overall evaluation of the general objective of our diploma thesis,

we decided to compile 7 hypotheses, the results of which we used to analyse the current state
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of commercial translation in Slovakia. The questionnaire showed very interesting results,
which will be specified below.

Our first hypothesis "An average translator has been involved in translation services
for over 10 years." was refuted. Based on this result, we can see that there is a predominance
of translators who are newcomers to this industry in Slovakia. On the other hand, a relatively
large group of translators said they had been working in translation services for over 20
years. We understand that the translation market in Slovakia is very diverse, but also that
there is still a great deal of interest from young people and students in the translation industry
in our country. Therefore, translation services are still an attractive profession in Slovakia,
despite some claims that the translator will be replaced by a machine over time. According
to the 2018 Language Industry Report, the biggest threat to translators is currently reducing
translation prices. We agree with this statement. On the other hand, the trend of studying
translation in Slovakia is positive and there will be no shortage of qualified translators in the
future. (2018 Language Industry Report)

The second hypothesis of our thesis "An average translator works on 10 or less
translation projects and a month." was confirmed. The Slovak average translator works in 8
to 9 translation projects a month. In our opinion, this is an absolutely reasonable number
regarding the highest possible quality of a translation. An important fact for us is whether
the translator actually uses translation tools such as the Machine Translation or the CAT
tools. Using the translation tools, the efficiency of the translator could be increased. Only
the output quality of the translation remains questionable. This aspect should be an
individual preference for each language expert.

The 2018 Language Industry Report states that legal texts are the most frequently
translated type of a text. In our third hypothesis, we wanted to confirm or refute this
statement in terms of the Slovak market. Our questionnaire revealed that 20 respondents
decided to translate legal texts. On the other hand, 28 respondents decided that they most
often translate economic texts. Thanks to this question, we have refuted our third hypothesis
and, compared to the 2018 Language Industry Report, we see a difference in the behaviour
of the translators in Slovakia and the world. According to this survey, the greatest number
of translators are clearly dedicated to translating legal texts. (2018 Language Industry
Report)

In the fourth hypothesis "English and Slovak are the most frequently source and
target languages in Slovakia." we confirmed that the most frequently translated source and

target languages are English and Slovak, respectively Slovak and English. English is
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currently the language number one in the world. In our opinion, nothing will change this
fact, and English will be the language of globalization. It is understandable because the
market in the west is more interesting for companies as well as for the translators than the
market in the east.

Fifth Hypothesis "For the translator it is more efficient to translate a text with the
Machine Translation tool and then Post-edit it." focused on how the translation process of a
translator or translation agency looks. It is common practice in the world that clients translate
text through the Machine Translation or the CAT tools. Translators are required only to
proofread or Post-edit such a translation. In Slovakia, a large majority of translators rely on
the CAT tools. In our opinion, the global trend of Post-Edited Machine Translation will be,
soon or later, reflected in our translation market. We agree with the modern approach that it
is more efficient for the translator to Post-edit the translated text rather than translate the
entire text on their own and based on their skills and abilities. Many translators disagree with
this opinion, but the trend of this development is undeniable.

Our Sixth Hypothesis "Google Translate is the most frequently Machine Translation
tool by the translators.” focused on whether Google Translate is the most used translation
tool in commercial translations in Slovakia. According to the 2018 Language Industry
Report, Google Translate is a clearly dominating translation service among all freely
available translation tools as well as commercial translation tools. (2018 Language Industry
Report) The third chapter explains that Google has implemented neural translation into its
translation tool, which has undoubtedly improved the quality of this online service. For us,
Google Translate has been immensely improved in terms of quality and overall impression
of the output translation. The fact that this online translation tool is freely available will
exceedingly contribute to its faster development and progress in the upcoming years.

The seventh hypothesis "The Neural Machine Translation is qualitatively better for
translators than the other types of the Machine Translations.” has explained to us whether
the translators are satisfied with the quality of the neural translation itself and whether they
evaluate it better than the Machine Translation. We think that the quality of the neural
translation is much higher than the quality of the Machine Translation. This fact was
confirmed in our hypothesis as well. Neural translation meets a lower translation error rate
and therefore this type of Machine Translation is certainly the most interesting for

developers and translators in the coming years.
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8.3. Future recommendations

The issue of the Machine Translation has become a very important aspect in the
translator's work process since its origin. This technology has become a common part of
everyone's life. Based on the results of the questionnaire, we have several future
recommendations as well as recommendations for practice. These recommendations can be
divided into two groups:

- recommendations for experienced translators
- recommendations for beginning translators

It is important to look at the fact how are experienced translators taking the Machine
Translation into consideration. Our results show that such experienced translators rely on
their long-term skills and abilities. In the current situation, however, even they should not
ignore phenomena such as the Machine Translation, the Neural Machine Translation and
others. In the upcoming years, these tools will come to the forefront and their position will
be irreplaceable. Experienced translators who do not use the Machine Translation tools
should certainly give them a chance. It is a fact that many experienced translators do not
identify themselves with the Machine Translation phenomenon, but thanks to such tools they
can increase the efficiency of their translations, reduce the time consumption and thus satisfy
more clients.

On the other hand, we have a relatively large number of newbie translators, who are
less experienced, but born into the world full of technology, which they quickly got used to.
With this aspect, they are largely familiar with the Machine Translation and various other
tools used on a daily basis. For the vast majority of these translators, the global trend of the
Machine Translation and other CAT tools is a very interesting topic. With the
implementation of new systems and technologies, the Machine Translation tools are
developing very quickly. Therefore, we encourage newbie and less experienced translators
to be actively interested in the Machine Translation tools and other translations supporting

tools.
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Conclusion

In recent years, the Machine Translation has become one of the most important
aspects of the translation industry worldwide. Its importance is increasing even more thanks
to international globalization and the growing dependence of states on one another. In our
diploma thesis, we tried to define the frequency of using the Machine Translation in
commercial translation in Slovakia. More specifically, we tried to determine, in addition to
the frequency of the Machine Translation, how translation entities in Slovakia perceive the
concept of the Machine Translation and how they deal with it.

In the first chapter, we focused on the characteristics and the origin of the term
Machine Translation. History and origin of the Machine Translation date back to the 1960s.
In 1954, the first public Machine Translation test took place. This experiment was made
possible thanks to the collaboration between IBM and Georgetown University. This
successful attempt meant a new beginning or a renaissance for the translation industry. After
10 years of research, the initial enthusiasm has disappeared and the concept of the Machine
Translation has almost completely fallen into dust. Furthermore, in the first chapter, we
focused on the categorisation of the Machine Translation itself and we described the
beginnings of the Machine Translation in Slovakia.

In the second chapter, we talked about the process and methods of the Machine
Translation. We can say that there are two basic approaches in the Machine Translation.
These translation methods are:

- Rule-Based Machine Translation (RBMT)

- Corpora-Based Machine Translation (CBMT)
Each of these approaches has its own specific characteristics. More specifically, we also
talked about how the different approaches are running.

In the third chapter, we dealt with the specific Machine Translation tools. We have
taken a closer look at Google Translate and the Systran translation tool. We have
characterized them from our point of view. We have specified their history and how both
translation tools work.

In the fourth chapter, we summarised the latest Machine Translation method, namely
the Neural Machine Translation. As mentioned in the second chapter, we can classify the
Neural Machine Translation as one of the Corpus-Based Machine Translation tools. This

Machine Translation approach is currently one of the best. The fact is that even this type of
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the Machine Translation has its disadvantages, but on the other hand, its error rate is much
lower than with the other Machine Translation approaches. Moreover, we compared the
Neural Machine Translation with the Statistical-Based Machine Translation.

In the fifth chapter, we have demonstrated the most frequent errors of the Machine
Translation from a several points of view. Specifically, it was in terms of common
communication, context impact, polysemy, synonyms, homonyms, idioms and dynamic
language. On the other hand, we highlighted the benefits of the Machine Translation and
analysed the 2018 Language Industry Report, which specified the global translation industry
very closely.

In the sixth chapter, we tried to explain the terms Post-editing and Pre-editing. Both
of these translation methods are getting more and more to the forefront through progress in
the Machine Translation development. We have found that the Post-editing and Pre-editing
should become a part of the corpora of future translators and language experts. We have
provided several reasons why Pre-editing should take place every time you use the Machine
Translation. Thanks to the high-quality Pre-editing, we can easily reduce the error rate of the
Machine Translation and thus improve the quality of the output text.

In the seventh chapter, we have specified the methods and objectives of our practical
part. We have created 7 hypotheses, thanks to which we have been able to analyse our
questionnaire and characterise the translation industry in Slovakia. Later, we specified the
English translations of questions in our questionnaire. The questionnaire contained 18
questions and was filled out by translators of various ages, experiences, language
combinations and preferences.

In the eighth chapter we have characterised the results and outputs of our
questionnaire and analysed the individual hypotheses in more detail. The results of our
questionnaire were presented in the "Discussion™ and "Future recommendations™ section.
We have found that the translation industry has undergone significant changes in recent
years, which will be gradually reflected in Slovakia as well. Translators in Slovakia are
familiar with the advantages and disadvantages of the Machine Translation. However, many
of them still prefer their competencies and language abilities. Thanks to our questionnaire,
we have proved that the Machine Translation is surely used by translation entities in
Slovakia. However, the questionnaire also showed the fact that the trend of using the
Machine Translation in Slovakia is different from that prevailing in the world. In our
opinion, in the near future, the Machine Translation will be in the foreground in Slovakia

and the demand for the Machine Translation will grow constantly. An important fact is that
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the role of the translator in the translation process is still irreplaceable and in the vast
majority of machine translations it will never replace the services of a studied and
experienced language expert. We assume that, in the current situation and in the
development of the Machine Translation, for some texts solely Post-editing will be required

because the quality of the Machine Translation will be absolutely sufficient.
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Resumé

Diplomova praca s ndzvom Use of machine translation tools in commercial
translation in Slovakia sa sklada z uvodu, 6smich kapitol, zaveru a resumé.

Strojovy preklad sa v poslednych rokoch stal jednym z najdolezitejSich aspektov
prekladatel'ského priemyslu na celom svete. Vd’aka technologickym pokrokom sa strojovy
preklad stal neoddelitelnou sucast'ou naSich Zivotov. Jeho ddlezitost’ narastd eSte vacSmi
prave vd’aka medzinarodnej globalizacii a rasticej zavislosti Statov jeden na druhom. V nasej
diplomovej préaci sme sa pokusili definovat' frekvenciu vyuzitia nastrojov strojového
prekladu v komerénom preklade na Slovensku.

Konkrétne sme sa pokusili ur¢it’ okrem frekvencie vyuzitia strojového prekladu aj
to, ako prekladatel'ské subjekty na Slovensku vnimaja pojem strojovy preklad a ako k nemu
pristupuju. Prekladatel'ské agentiry na Slovensku vyzaduji od prekladatel'ov ¢im d’alej tym
viac znalost’ post-editacie a pre-editacie textu ur¢eného pre strojovy preklad. Prekladatelia
preto musia Celit’ znizovaniu ceny ich prace a niektori dokonca zvazuju odchod z tohto
priemyslu.

V prvej kapitole sme sa sustredili na charakteristiku a vznik pojmu strojovy preklad.
Historia a vznik strojového prekladu sa datuje do 60-tych rokov minulého storo¢ia. V roku
1954 sa uskutocnila prva verejnd demonstracia strojového prekladu. Tento experiment bol
uskuto¢neny vd’aka spolupraci medzi spolo¢nostou IBM a univerzitou Georgetown
University. Tento uspeSny pokus znamenal novy zaliatok pre prekladatel'sky priemysel.
Vel'ké mnozstvo firiem a vIad chcelo finan¢ne podporit’ rozvoj strojového prekladu, pretoze
duafali, Ze tak m6Zzu vel'mi jednoducho a efektivne nahradit’ l'udsky aspekt. Vd’aka silnému
rozmachu v oblasti pocitacovych technologii sa mnohi odbornici pokusili dostat’ do stavu
plnej automatizacie prekladov. Po desiatich rokoch vyskumov zmizol prvotny entuziazmus
a pojem strojovy preklad takmer uplne zapadol prachom.

Dalej sme sa v prvej kapitole zamerali na charakteristiku samotného strojového
prekladu a bliz§ie sme si priblizili zaciatky strojového prekladu na Slovensku. Pojem
strojovy preklad predstavuje rozne pocitacové systémy, ktoré si schopné prekladu
zdrojového textu v jednom jazyku do vychodiskového textu v inom jazyku. Rovnako ako
technoldgie sa do popredia dostava ¢im d’alej tym viac aj internet. Poskytuje ndm mnozstvo
informacii, ktoré su vSak Castokrat v inom jazyku a niekedy dokonca v jazyku, ktorému

nedokazeme porozumiet’. Clovek jednoducho nedokaze ovladat’ vietky jazyky sveta a prave
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z toho titulu vznikli interkultarni sprostredkovatelia a jazykovi experti, ktori sa nazyvaju
prekladatelia.

V Ceskoslovensku sa vznik a prichod strojového prekladu datuje do 50. rokov
minulého storo¢ia. Prvé pokusy prebichali na Karlovej Univerzite v Prahe a ziskali si
pozornost’ primarne vedeckej komunity. Dolezitym faktom je, Ze v Ceskoslovensku
prevladali pri pohl'ade na moznost’ uplnej automatizacie procesu prekladu zmiesané nazory.
Bol to zna¢ny rozdiel oproti vnimaniu strojového prekladu vo svete, kde pri strojovom
preklade prevazovali vel'mi optimistické nazory.

V druhej kapitole sme hovorili o procese a metédach strojového prekladu. Mozeme
povedat, Ze existuju dva zakladné pristupy v strojovom preklade. Tieto pristupy
k strojovému prekladu su:

- Pravidlovy strojovy preklad (RBMT)

- Korpusovy strojovy preklad (CBMT)

Kazdy z tychto pristupov ma svoje vlastné $pecifika a charakteristiky. Konkrétne sme
hovorili aj o tom, ako jednotlivé procesy prebiechaji. Najkomplexnej$im pristupom
k strojovému prekladu je tzv. hybridny preklad, ktory je relativne mlady a kombinuje viaceré
pristupy k strojovému prekladu. Hybridny strojovy preklad prindSa kombinaciu najcastejSie
pravidlového strojoveého prekladu a nasledne Statistického strojového prekladu alebo
strojového prekladu zalozeného na prikladoch. Takyto typ strojového prekladu kombinuje
to najlepsie z viacerych druhov strojoveho prekladu a vysledny prelozeny text je vd’aka tomu
kvalitnejsi. Aj ked’ takto prelozeny text stale obsahuj chyby, je pre recipienta pochopitel'ny
a vyznamovo korektny.

V tretej kapitole sme sa venovali nastrojom strojového prekladu. BlizSie sme si
Specifikovali Google Preklada¢ a prekladovy nastroj SYSTRAN. Charakterizovali sme ich
Z nasho uhla pohladu. Bliz§ie sme si priblizili ich historiu a aj to, ako oba prekladace
funguju. Pre Google Preklada¢ sme sa rozhodli ztoho dbévodu, Ze je to jeden
Z najdostupnejSich a najvyuzivanejSich nastrojov pre strojovy preklad. Do roku 2016
pouzival Google Prekladac Statisticky strojovy preklad a radil sa medzi priemerné strojove
prekladace, Co sa kvality tyka. V roku 2016 bola do Google Prekladaca implementovana
neuronova siet, ktora jeho kvality pozdvihla na novl uroven a vd’aka tejto skutocnosti sa
Google Preklada¢ postupne stdva jednym z najlepSich vol'ne dostupnych prekladacov na
trhu.

Preklada¢ SYSTRAN patri medzi jedny z najstar$ich nastrojov strojového prekladu,

ktory sa vyvija dodnes. Tento prekladac je zaloZeny na kombinacii pravidlového strojového
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prekladu a statistického strojového prekladu. Jeho nevyhodou je, Ze nie je dostupny pre
vSetky jazykové kombindcie sveta, ale len pre tie, ktoré sa pouZivaju najcastejsie.

V Stvrtej kapitole sme sa venovali najnovSej metdde strojového prekladu a to
konkrétne neurénovému strojovému prekladu. Ako sme uz spomenuli v druhej kapitole,
neurénovy strojovy preklad mozeme zaradit’ medzi korpusové strojové preklady. Tento
pristup k strojovému prekladu sa momentalne radi medzi tie najlepSie. Neurénovy strojovy
preklad bol predstaveny v roku 2013. Z nasho uhla pohl'adu je neurénovy preklad velmi
komplexné a obrovské neurdnova siet’ zaloZzena na umelej inteligencii a u¢eni sa. Faktom je,
Ze aj tento typ strojového prekladu ma svoje nevyhody, no na druhej strane je jeho miera
chybovosti ovela niz$ia, ako je to pri inych pristupoch strojového prekladu. Konkrétnejsie
sme si porovnali neurdnovy strojovy preklad so Statistickym strojovym prekladom. Na
rozdiel od Statistického strojového prekladu sa neuronovy preklad pokasa pochopit’ vetu ako
jeden zmyslovy celok a nerozdel'uje vety na jednotlivé subkomponenty ako je to pri
Statistickom strojovom preklade.

V piatej kapitole sme demonstrovali vSeobecné chyby strojového prekladu z
viacerych hladisk. Konkrétne to bolo z hl'adiska beznej komunikécie, kontextu, polysémie,
synonym, homonym, idiomov and dynamického vyvoja jazyka. Kazdy z tychto aspektov
predstavuje uskalie strojového prekladu, na ktoré sa vyvojari budi musiet’ ststredit’ a je
vel'mi tazké predpokladat’, ¢i sa im to vObec podari niekedy prekonat’. Jazyk ako taky je
Zivy organizmus, ktory sa neustéle vyvija. Na druhej strane sme vyzdvihli vyhody strojového
prekladu z hl'adiska ucenia sa atoho, Ze sa neurénovy preklad dokaze tomuto vyvoju
prisposobit. Medzi najvacSie vyhody strojového prekladu mozZzeme jednoznacne zaradit
schopnost’ strojového prekladu prekladat’ medzi prakticky akymikol'vek dvoma jazykmi.
Dalsou vyhodou je aspekt efektivity pre prekladatela. Vdaka strojovému prekladu moze
prekladatel’ uspokojit’ va¢sie mnozstvo klientov s porovnatel'nou kvalitou vystupného textu.

Neskdr sme analyzovali 2018 Language Industry Report, ktory sa venoval situacii
prekladatel'ského trhu vo svete. Vysledky tohto prieskumu jednozna¢ne dokazuju fakt, ze sa
strojovy preklad pomaly ale isto stava neoddelitelnou sucast’ou ¢i uz Zivotov obycajnych
Iudi, ktory strojovy preklad vyuzivaju pre preklad elektronickej komunikécie, alebo
profesionalov, ktori vyuzivaji strojovy preklad pre zvysSenie svojej efektivity a uspokojenie
vacsieho mnozstva klientov.

V $iestej kapitole sme sa pokusili vysvetlit’ pojmy post-editacia a pre-editacia. Oba
tieto pojmy sa vd’aka progresu vo vyvoji strojového prekladu dostavaju do popredia ¢im

dalej tym viac. Zistili sme, Ze by sa post-editacia a pre-editacia mali stat’ suc¢ast'ou korpusov
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vo vzdelavani buducich prekladatelov a jazykovych expertov. Pri priprave buducich
jazykovych expertov je dolezité, aby boli pripraveni na ¢o najvac¢sie mnozstvo poziadaviek
Klientov pre aspesnu akreditaciu vo svojej obore.

Pri post-editacii rozliSujeme pojmy ako I'ahka post-editacia a Uplna post-editécia.
[’ahka post-editacia znamena len minimalnu Gpravu preloZzeného textu. K I'ahkej post-
editacii dochadza vtedy, ked” klient potrebuje preklad urgentne a v kratkom case. Pri uplne;j
post-editacii dosahuje prelozeny text najvysSiu kvalitu a klient nevie urcit, ¢i bol text
prelozeny prekladatelom alebo strojovym prekladom. Uviedli sme dovody, pre¢o by pri
kazdom pouziti strojového prekladu mala prebehnit’ aj pre-editacia. Vd’aka kvalitnej pre-
editacii mézeme jednoducho znizit' chybovost’ strojového prekladu a tym zvysit' kvalitu
vystupneho textu. Rozdiel medzi post-editaciou a pre-editaciou je ten, ze pri post-editacii
prekladatel’ upravuje uz prelozeny text strojovym prekladom. Pri pre-editcii sa prekladatel
snazi upravit' zdrojovy text do ¢o mozno najjednoduchsej formy pre nasledny strojovy
preklad. Strojovy preklad vysokej kvality méze zvysit’ efektivitu prekladatel’a, ale nasledna
post-editacia moze byt v niektorych pripadoch vel'mi frustrujuca. Pri oboch postupoch je
dolezité zachovat’ povodnu myslienku autora a rovnako aj $tyl pisania. Neskdr sme uviedli
priklad pre-editacie na konkrétnom texte, na ktorom sme demonstrovali dovody, preco je
pre-editacia textu strojového prekladu skutocne ddlezita.

V siedmej kapitole sme $pecifikovali metody a ciele nasej praktickej asti. Zijeme
Vv spolo¢nosti, kde mdézeme stretnat’ kohokol'vek z r6znych kutov sveta a ked’ze nie je
mozné, aby sme ovladali vSetky jazyky sveta, spolichame sa na niekoho alebo nieco, ¢o nam
umozni komunikovat’ v cudzom jazyku. Rozhodujeme sa bud’ pre prekladatela alebo, ¢im
dalej tym viac, pre strojovy preklad. Pre zistenie konkrétnych udajov sme sa rozhodli
vytvorit' dotaznik, ktory obsahoval 18 otazok azameriaval sa na viaceré aspekty
prekladatel'ského priemyslu na Slovensku. Vytvorili sme 7 hypotéz, vd’aka ktorym sme
dokéazali analyzovat’ na§ dotaznik a charakterizovat’ tak prekladatel’sky trh na Slovensku.
Neskor sme uvideli aj anglické preklady otazok v nasom dotazniku. Dotaznik bol vyplneny
prekladatel’'mi roznych vekovych kategorii, skusenosti a preferencii.

V 6smej kapitole sme charakterizovali vysledky a zistenia nasho dotazniku a
podrobne sme analyzovali jednotlivé hypotézy. Vysledky nasho dotazniku sme uviedli v
Casti Discussion a Future recommendations. Znenia vsetkych hypotéz sU uvedené niz$ie:

- 1. hypotéza: Priemerny prekladatel’ sa prekladatel’skym sluzbam venuje uz viac ako

10 rokov.
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2. hypotéza: Priemerny prekladatel’ pracuje na menej ako 10 prekladatel'skych
projektoch mesacne.

- 3. hypotéza: NajcastejSie prekladanym druhom textu je pravnicky text.

- 4. hypotéza: Angli¢tina aslovenCina su najfrekventovanejSie vychodiskové

a ciel'ové jazyky na Slovensku.

- 5. hypotéza: Pre prekladatela je efektivnejSie vyuzit' strojovy preklad textu, ktory
nasledne post-edituje.
- 6. hypotéza: Google Prekladac je naj¢astejSie vyuzivany nastroj strojového prekladu
na Slovensku.
- 7. hypotéza: Neuronovy strojovy preklad je pre prekladatel’a kvalitativne lepSie ako
iné typy strojového prekladu.
Po zodpovedani vsetkych hypotéz sme boli schopni zhodnotit’ splnenie ciela naSej
diplomovej préace.

Tato praca dospieva k zisteniu, ze prekladatel'sky priemysel presiel za posledné roky
signifikantnymi zmenami, ktoré sa postupne budu prejavovat’ aj na Slovensku. Prekladatelia
na Slovensku poznaju vyhody aj nevyhody strojového prekladu. Velka ¢ast’ z nich vsak stale
uprednostiuje svoje jazykové kompetencie a schopnosti pred vyuzitim strojového prekladu.
Vd’aka ndSmu dotazniku sme dokazali, Ze je strojovy preklad prekladatel'skymi entitami na
Slovensku vyuzivany Vv 0 nie¢o niz$ej miere ako je to vo svete. Z dotaznika vSak vyplynul
aj fakt, Ze je trend vyuZitia strojového prekladu na Slovenku iny ako ten, ktory prevlada vo
svete. Podl'a naSho nazoru sa blizkej buddcnosti dostane strojovy preklad do popredia aj na
Slovensku a bude zZiadany stala viac a viac. Aj ked’ sme si jasne demonstrovali pocetné
vyhody strojového prekladu, stale este nie je dostatocne vyvinuty, aby dokazal vo vicsej
miere nahradit’ odbornost’ a skdsenosti jazykového experta. Strojovy preklad sa
v poslednych rokoch dostal do fazy, kedy je pri jeho vhodnom pouziti mozné dosiahnut’
vysS§iu efektivitu pre prekladatela. Dolezitym faktom je, Ze je tlloha prekladatel’a v procese
prekladu stale nezamenitel'na a vo vel'kej vacSine strojovy preklad nikdy nenahradi sluzby
Studovaného a skdseného jazykového experta.

Skusenym prekladatelom odporu¢ame venovat strojovému prekladu zvySenu
pozornost’. Tato technologia, ktora sa stala neoddelitelnou sucast'ou kazdodenného zivota,
dokaze byt velkym pomocnikom. Zistili sme vSak aj, Ze sa velkd vicsina skusenych
prekladatel'ov radSej spolieha na svoje jazykové zrucnosti. Vd’aka strojovému prekladu

moZzu zvysit’ svoju efektivitu a uspokojit’ tak viac klientov.
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Na druhej strane tu médme vel’ké mnoZstvo prekladatel'ov, ktori eSte nie su tak dlho
sucast’ou prekladatel’ského priemyslu. Ich vel'kou vyhodou je to, Ze sa narodili do obdobia
plného technoldgii, a preto sa s pojmom strojovy preklad vel'mi rychlo oboznamili. Pre
vel'ka cast’ takychto prekladatel'ov su strojovy preklad a pocitacom podporovany preklad
velmi zaujimavé. Vd’aka novym technologidm sa nastroje pre strojovy preklad vyvijaja
nesmiernou rychlostou. Odpori¢ame preto novym a menej skiisenym prekladatelom, aby
sa problematike strojového prekladu aktivne venovali, pretoze sa takyto typ prekladu stane
podpornym nastrojom pri velkej casti prekladov.

Mozeme skonstatovat’, ze prekladatel'ské subjekty na Slovensku nastroje strojového
prekladu vyuzivaja, ale je to v mensej miere ako je to pri prekladatel’skych subjektoch vo

svete.

81



9. References

9.1. Book sources

ABSOLON, J. — MUNKOVA, D. — WELNITZOVA, K. 2018. Machine Translation:
Translation of the future? Ruzomberok : Verbum, 2018. 78 p. ISBN: 978-80-87800-45-4
BHATTACHARYYA, P. 2015. Machine Translation. Boca Raton : CRC Press, 2015. 217
p. ISBN: 978-1-4389-9719-5

CHESTERMAN, A. — WAGNER, E. 2014. Can Theory Help Translators? : A Dialog
Between the Ivory Tower and the Wordface. New York : Routledge, 2014. 142 p. ISBN:
978-1-900650-49-6

HORWOOD, E. 1986. Machine Translation. past, present, future. Sydney : Halsted Press,
1986. 382 p. ISBN: 0-470-20313-7

HUTCHINS, J. 2000. Early years in Machine Translation. Memoirs and biographies of
pioneers. Amsterdam : John Benjamins Publishing Company, 2000. 386 p. ISBN: 90-272-
4586

KRINGS, H. 2001. Repairing Texts : Empirical Investigations of Machine Translation Post-
editing Processes. Kent : The Kent State University Press. 2001. 627 p. ISBN: 0-87338-671-
X

MUNKOVA, D. 2013. Pristupy k strojovému prekladu. Nitra : Univerzita Konstatntina
Filozofa v Nitre, 2013. 115 p. ISBN: 978-80-558-0450-7.

MUNKOVA, D. — VANKO, I. et al. 2017. Mylit sa je ludské (ale aj strojové). Nitra :
Univerzita Konstantina Filozofa v Nitre, 2017. 260 p. ISBN: 978-80-558-1255-7
O‘BRIEN, S. et al. 2014. Post-editing of Machine Translation : Processes and Applications.
Cambridge : Cambridge Scholars Publishing, 2014. 335 s. ISBN: 1-4438-5476-X.

OCH, F. J. 2002. Statistical Machine Translation: From Single-Word Models to Alignment
Templates : PhD thesis. Aachen : . Aachen University, 2002. 144 p.

ORHAN, Z. 1998. Confidence Factor Assignment To Translation Templates : Master thesis.
Ankara : Bilkent University. 1998. 94 p.

SHAH, K. 2012. Model adaptation techniques in Machine Translation : PhD thesis. Le
Mans : Le Mans University. 2012. 100p.

SVOBODA,T. 2012. Kapitoly z prekladatelské praxe. Praha : Univerzita Karlova v Praze,
2012. 206 p. ISBN 978-80-7308-407-3

82



XUAN, W. H. — Li, W. — TANG, Y. G. 2012. An Advanced Review of Hybrid Machine
Translation : International Workshop on Information and Electronics Engineering.
Heilongjiang Province. 2012. 3022 p.

9.2. Internet sources

ANJU — KUMAR, M. 2014. Malayalam To English Machine Translation : An EBMT
System. [Online]. IOSR Journal of Engineering. ISSN 2250-3021. 2014. [visited 2019-01-
08].

Retrieved from
https://pdfs.semanticscholar.org/7d37/5d1e83d5332a0f0812fd93e796cf4784e340.pdf?_ga=
2.69782608.1941690016.1547381342-1454397792.1547381342

ARTETXE, M. — CHO, K. 2017. Unsupervised Neural Machine Translation. Conference
Paper at the International Conference on Learning 2018. [Online]. 2017. [visited 2019-01-
12]. Retrieved from https://arxiv.org/pdf/1710.11041.pdf

BAHDANAU, D. - CHO, K. — BENGIO, Y. 2014. Neural Machine Translation by Jointly
Learning to Align and Translate. [Online]. 2016. [visited 2019-01-11]. Retrieved from
https://arxiv.org/abs/1409.0473

CADWELL, P. — HUOVA, K. 2016. A Comparative Study of Post-editing Guidelines.
[Online].  2016. [Online]. 2016. [visited 2019-01-13]. Retrieved from
http://www.bjmc.lu.lv/fileadmin/user_upload/lu_portal/projekti/bjmc/
Contents/4_2 23 Hu.pdf

CHERAGUI, M. A. 2012. Theoretical overview of Machine Translation. [Online]. 2012.
[visited 2019-01-07]. Retrieved from http://ceur-ws.org/\Vol-867/Paperl7.pdf

EAMT. 2008. What is Machine Translation? [Online]. 2016. [visited 2018-12-28].
Retrieved from http://www.eamt.org/mt.php

EUATC. 2018. 2018 European Language Survey. Expectations and Concerns of European
Language Industry. [Online]. 2018. [visited 2019-03-03]. Retrieved from
https://www.euatc.org/images/2018_Language Industry Survey Report.pdf

GREEN, L. 2015. Everything you ever wanted to know about Google Translate, and finally
got the chance to ask. [Online]. 2016. [visited 2019-01-11]. Retrieved from
https://www.taus.net/think-tank/articles/everything-you-ever-wanted-to-know-about-

google-translate-and-finally-got-the-chance-to-ask

83



HAJIC, J — HAJICOVA, E — ROSENT, A. 1992. Machine Translation research in
Czechoslovakia.  [Online].  1992.  [visited  2019-01-06].  Retrieved  from
https://www.erudit.org/fr/revues/meta/1992-v37-n4-meta338/002996ar.pdf

HUTCHINS, J. 1993. Latest developments in Machine Translation technology: beginning a
new era in MT research. [Online]. 1993. [visited 2018-12-27]. Retrieved from
http://www.hutchinsweb.me.uk/MTS-1993.pdf

HUTCHINS, J. 2005. The history of Machine Translation in a nutshell. [Online]. 2016.
[visited 2018-12-28]. Retrieved from http://www.hutchinsweb.me.uk/Nutshell-2005.pdf
HUTCHINS, J. — SOMERS, H. 1992. An introduction to Machine Translation. [Online].
1992. [visited 2019-01-03]. Retrieved from http://www.hutchinsweb.me.uk/IntroMT-
TOC.htm

JULIA, S. 2011. Do You Know the Difference Between Pre-Editing and Post-Editing
KASTBERG, P. 2012. Machine Translation Tools — Tools of the Translator’s Trade.
[Online]. 2012. [visited 2019-01-02]. Retrieved from
https://tidsskrift.dk/claw/article/view/7238/6172

MANNING, C., & SOCHER, R. (2017). Natural Language Processing with Deep Learning.
Stanford : Stanford University. [Online]. 2017. [visited 2019-01-10]. Retrieved from
https://web.stanford.edu/class/cs224n/lectures/cs224n-2017-lecture10.pdf

O’Brien, SCH. 2010. MT Post-editing Guidelines. [Online]. 2010. [visited 2019-01-3].
Retrieved from https://www.taus.net/academy/best-practices/postedit-best-
practices/machine-translation-post-editing-guidelines

SINDHU, D. V. — SAGAR, B. M. 2017. Dictionary Based Machine Translation from
Kannada to  Telugu. [Online]. [visited  2019-01-08]. Retrieved from
http://iopscience.iop.org/article/10.1088/1757-899X/225/1/012182/pdf

TUROVSKY, B. 2016. Ten years of Google Translate. [Online]. 2016. [visited 2019-01-
11]. Retrieved from https://blog.google/products/translate/ten-years-of-google-translate/
UNKNOWN, 2014. Light and Full MT Post-Editing Explained. [Online]. 2014. [visited
2019-01-14]. Retrieved from https://www.rws.com/insights/rws-moravia-blog/bid-353532-
Light-and-Full-MT-Post-Editing-Explained/

UNKOWN, 2019. Pre-editing and post-editing (MT). [Online]. 2019. [visited 2019-01-15].
Retrieved from https://www.unige.ch/fti/en/faculte/departements/dtim/recherches/ta/

WU, Y. - SCH, M. — CH, Z. et. al. 2016. Google’s Neural Machine Translation System:
Bridging the Gap between Human and Machine Translation. [Online]. 2016. [visited 2019-
01-09]. Retrieved from https://arxiv.org/abs/1609.08144v1

84



Annex

Questionnaire

Miera vyuzitia strojového prekladu na Slovensku prekladateP’mi na vol’nej nohe

Ekonomickej univerzite v Bratislave. V rdmci svojej diplomovej prace sa zameriavam na
mieru vyuzitia strojového prekladu v komerénom preklade na Slovensku. Dotaznik ma
okrem iného priblizit’ frekvenciu, druh a spdsob vyuzitia strojového prekladu v prekladovom

procese profesiondlneho prekladatel'a/profesionalnej prekladatelky.

vyplnenie. V pripade otadzok, nejasnosti alebo pripomienok ma, prosim, nevahajte

kontaktovat’ prostrednictvom e-mailovej adresy hanusekjakub@gmail.com.

Dobry den. Som Studentom 5. ro¢nika Fakulty aplikovanych jazykov na

Dotaznik Vam zaberie priblizne 10 mintt a vopred Vam d’akujem za jeho kompletné

Dakujem.

* Povinné

1. Pohlavie *

2. Ako dlho sa profesionalne venujete prekladu? (v rokoch) *

Muz

Zena

1-5

6-10
11-15
16 -20

20 a viac
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Priblizne na akom mnoZstve projektov pracujete v ramci jedného kalendarneho
mesiaca? (uved'te ¢islo) *

e Vasa odpoved
Priblizne na akom mnoZstve projektov pracujete v rdmci jedného kalendarneho roka?
(uved’te ¢islo) *

e Vasa odpoved’

Akej odbornej oblasti sa pri svojej praci venujete? *

e Ekonomia
e Pravo

e Medicina
o IT

e Literat(ra (rozpravky, beletriaai.)
e Publicistika

e Iné:

Akému druhu textov sa pri svojej praci primarne venujete? *
o Zmluvy

e Navody (manudl, uzivatel'ské prirucka)

e Spravy (¢lanky, noviny a i.)

e Iné:

Z ktorych vychodiskovych jazykov prekladate najCastejSie? (viacero moznosti) *
e Anglictina

e Bulhar¢ina

e (Cestina

e Cinstina

e Dancina

e Estoncina

e Fincina

e Francuzstina

e (Gréctina
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e Hebrejcina
e Holand¢ina
e Chorvatéina
e Japoncina

e Korejcina

e LitovCina

e LotyStina

e MadarCina
e Maltcina

e Nemcina

e Polstina

e Portugalc¢ina
e Rumuncina
e Rustina

e Slovendina
e Slovinéina

e Spaniel¢ina
o Svédeina

e TalianCina

e Turectina

o Iné:

DO ktorych ciel'ovych jazykov prekladate najcastejSie? (viacero moznosti) *
e ArabCina

e Bulhar¢ina

e Anglictina

e Cinstina

e Dancina

e Estoncina

e FinCina

e Francuzstina

e (Gréctina
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e Hebrejcina
e Holand¢ina
e Chorvatéina
e Japoncina

e Korejcina

e LitovCina

e LotyStina

e MadarCina
e Maltcina

e Nemcina

e Polstina

e Portugalc¢ina
e Rumuncina
e Rustina

e Slovendina
e Slovinéina

e Spaniel¢ina
o Svédeina

e TalianCina

e Turectina

o Iné:

9. Vyuzivate pri svojej praci strojovy preklad (MT)? *
e Ano

e Nie (pokracujte otdzkou €. 12)

10. Ak &no, ako Casto ho pri prekladatel’skej ¢innosti vyuzivate?
e Pri kazdom preklade
e Priviac ako polovici prekladov

e Pri menej ako polovici prekladov
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11. Ak ano, ktoré z vol'ne dostupnych preklada¢ov vyuzivate najCastej$ie? (viacero
moznosti)
e Google Translate
e Microsoft Bing Translation
e Yandex
e Baidu Translate
e WorldLingo
e Bing Translator
e ImTranslator
e iTranslate

e Iné:

12. Ak ano, ktoré z komercnych prekladacov vyuZivate najcastejSie?
e Microsoft Translator Hub
e Kantan MT
e Omniscien
e SDL BeGlobal
e Yandex API
e Slate Desktop

e Systran
e Babylon
e Iné:

13. Ak ano, ako hodnotite kvalitu strojoveho prekladu pri preklade VVami zvolenych
jazykov? (1 = najlepsie, 5 = najhorsie)
o 1
.

2
3
e 4
5
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14. AK nie, z akého dovodu ho nevyuzivate? (niekol’ko dovodov)

e Vasa odpoved

15. Ktory spdsob prekladu je podl'a Vas z ¢asového hl'adiska pre prekladatel’a
najefektivnejsi? *
e MT (Machine Translation)
e CAT Tool (Computer Assisted Translation Tool)
e PEMT (Post Editing Machine Translation)

e Iné:

16. Stretli ste sa pri svojej praci s pojmom NT (neurénovy preklad)? *
e Ano

e Nie

17. Vyuzivate pri svojej préci softvér podporujici neuronovy preklad?
e Ano

e Nie

18. Ak ano, ako ho hodnotite? (1 = najlepsie, 5 = najhorsie)
o 1
[

2
3
e 4
5
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