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Abstract. Digitalization is one of the key distinctive features of modern environment and
social life. Nowadays more and more functions are transferred to the artificial mind. How effec-
tive is the replacement of human activity with computer activity? In the given article, this prob-
lem is solved by an example of integration of digital technologies into translation activities. It this
paper, emphasis is placed on the quality of machine translation (MT) output of legal texts in
the language pair English — Slovak. It studies a Criminal Code formulated in the Slovak lan-
guage which was translated by a human translator into English and consequently via machine
translation system Google Translate (GT) back into Slovak. The back-translation — translation of
a translated text back into its original language — as a quality assessment tool to detect discrepancies,
mistranslations and inevitable differences between the source text and the target text was used.
The quality of MT output was evaluated according to Multidimensional Quality Metrics (MQM)
standards with the focus on the dimension of ‘Fluency’. The multiple comparisons were applied
to determine which issues (errors) in ‘Fluency’ dimension differ from the others. A statistically
significant difference is noticed between ‘Agreement’ and other issues, as well as between
‘Ambiguity’ and other issues. The errors in ‘Agreement’ are related to the differences between
the languages: English is considered mostly an analytic language, Slovak represents a synthetic
language. The issues in the ‘Ambiguity’ dimension correlate with the type of the text being exa-
mined, since legal texts are characterized by relatively complicated wording and numerous terms;
moreover, accuracy and unambiguity need to be preserved. Generally, the MT output is able to
provide users with basic information about the text. On the other hand, most of the segments
need revision and/or correction; in such cases, human intervention and post-editing is necessary.
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Introduction

Since contemporary translation industry is limited by various factors,
i.e. fast-moving society, time-saving strategies and financial costs, the use of
printed dictionaries is now deemed obsolete. Translators are adopting effective
devices such as Computer-Assisted Translation (CAT) tools (e. g. Translation me-
mory software, Linguistic search engines or Terminology management software)
or Machine Translation (MT) systems. Machine translation outputs can convey
basic information or meaning of the translation; on the contrary, they do not pro-
vide a user with flawless texts. To get correct and logically organized texts,
MT outputs need to be subsequently post-edited by human. Considering both,
human and machine translation, it is necessary to discuss the main principle of
translation which is decoding of the meaning of source text into target text. Apart
from grammatical — i.e. syntactic and semantic rules characteristic for both lan-
guages — translator needs to have a command of exceptions, idiomatic expres-
sions, dialectal and slang words. The situation with machine translation is much
complicated. Despite its broad vocabulary, grammatical rules and ability to trans-
late comprehensibly, MT system is still not enough trained to convey the meaning
of the text. In order to ensure successful transfer, it is important to evaluate
the application of machine translation for particular type of text. Present systems
of machine translation are able to provide a user with translated outputs of ac-
ceptable quality, e.g. technical documents, sports summaries, weather forecasts,
instruction manuals since their vocabulary is limited. According to Munkova and
Munk (2016. P. 21), MT systems try to cover all language aspects and to obtain
MT output of higher quality.

Source text and its translation need to fulfill the same criteria of text. More-
over, the translation needs to meet requirements of equivalence between source
and target text. Munkova and Munk (2016. P. 63) claim that the demand of equi-
valence or concordance differs from secondary translated texts (indirect transla-
tions) in source language; equivalence is comprehended as correspondence of source
text with text in a different language. A principal factor of quality evaluation is
‘raw’ MT output. They also suppose that in order to gain translation of standard
quality, the quality of machine-translated output is given by a number of required
corrections. The method directly evaluates translated output from the point of
view of the time needed for its revision (post-editing).

Melby et al. (2014. P. 279) claim that:

[t]he proposed framework consists of a new and universal definition of translation quality,
a recently published systematic way to construct the translation specifications that are crucial
to this definition, and two types of translation-quality metrics based on this definition and
specification system: a rubric approach to assessing the result of a post-editing task, and
an error-category approach to assessment of translation quality, whether it is human, machine,
or post-edited translation.

Related work

Svoboda (2015. P. 247) claims that the issue of machine translation can be
discussed from the aspect of the process, product, user, purpose, and correspond-
ence with norms.
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According to Munkova (2013. P. 22), other significant factors influencing
a number of corrections of MT output are the following: editing time, readability,
comprehensibility, the meaningfulness of MT text and comprehension of source
text. To eliminate ambiguous words and polysemy and to simplify sentence struc-
tures, translator edits text before translation process (pre-editing), after translation
process (post-editing), or during quality checking. Post-editing represents a key part
of MT process. In this phase, professional translators or linguists review MT output
and correct semantic and grammatical errors in the text. The aim of pre-editing and
post-editing is to obtain maximum effectiveness and high quality of MT.

Post-editing and machine translation

Culo et al. (2014. P. 201) claim that

[a] special type of translation revision is the case of post-editing MT output. Machine trans-
lation output is still quite error-prone, and poses very specific problems, as it sometimes
may ’hit the nail on the head,” but in other cases may completely fail the translation of
a simple word.

The role of post-editing of MT output is the following:

— to assure the same meaning in both MT output and human translation;

— to achieve the same comprehensibility in both translations — machine and
human;

— to assure clear punctuation — sentences starting with capital letters and finish
with full stops, to capture the meaning with minimum corrections (there is no need
to adjust words and word expressions in MT output when they are acceptable).

Munkova and Munk (2016. P. 86) assert that the translator’s task is to cor-
rect MT output to the level of acceptability in terms of quality. Time of post-
editing is given by factors such as working place, concentration, and tolerance of
error rate.

Prunc (2007. P. 31) states that

[t]he most rudimentary MT output created in the early years helped to develop translation
as a science because it proved that the transfer between two languages is much more
complex than assumed. Post-editing has moved into focus as a more efficient and cost-
effective method of translation, while globalization trend reflects an increasing demand for
translational services. Post-editing of machine translation (PEMT) is likely to become
generally accepted, a separate part of the translational landscape.

There are two main types of post-editing distinguished: ‘light post-editing’
and ‘full post-editing’ (with the emphasis on stylistics). Within light post-editing,
the aim of a translator is to provide a simple and comprehensible MT output with
minimal corrections. This kind of translation is mostly used for personal purposes,
and also when quick translation is required. Full post-editing requires more cor-
rections, and it provides translation of a higher quality. Full post-edited MT output
is a highly-comprehensible and stylistically neat translated text which can be used
for external purposes as it is of publishable quality (TAUS, 2010a, 2010b).

There are many studies dealing with the effectiveness of post-editing (Ko-
ponen, Salmi, 2015; Aranberri et al., 2014; Guerberof, 2014; Zhechev, 2014; Carl,
Kay, 2011; Garcia, 2010; Popovi¢ et al., 2014). Many of them prove that post-
editing is a generally faster process than human translation. The question is, how
time-saving post-editing is in a real situation. Some translation agencies suggest
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that it saves up to 40 per cent; scientists argue it is only 20 per cent. Nevertheless
opinions differ, clients mostly prefer post-editing to human translation due to low
costs (Plitt, Masselot, 2010).

The rising demand for post-editing services increases the demand for trained
post-editors, too. Machine translation represents an effective and cheaper tool
when translating a great volume of texts. MT is being adopted and used by more
translators and translation agencies which are via MT becoming more effective,
quicker and required. Machine translation has no ambitions to substitute human
translation; it represents more effective process combining editing, modification,
and correction of MT output (Munkova, Munk, 2016; O’Brien et al., 2014).

Typological characteristics of English and Slovak language

According to Dolnik (2013. Pp. 88—89), typology classification is based on
common structures of language features regardless their genetic, historic and areal
relationships. The features occur in particular languages in various extent. The most
common scheme concerning morphological patterns in languages (devised and
developed by W. Schlegel, A. Schleicher, W. Humboldt, H. Steinthal, E. Sapir
and V. Skalicka) is as the following: (1) analytical/isolating type; (2) synthetic
type — a) agglutinative and b) flexive; (3) introflexive, and (4) polysynthetic.

English and Slovak, the languages examined in the research, can be general-
ly characterized like this: English is mainly considered an analytic language, and
Slovak as a synthetic language (also flexive, or flective) (Vanko, 2015. P. 24).

According to Vanko (2015), grammatical meaning in analytic languages is
reflected analytically — i. e. by specific verbs — one carrying a lexical meaning and
other auxiliary or grammatical meaning. The English form ‘he did not write’ has
its Slovak equivalent ‘nepisal’ and the English form ‘they will not go’ the Slovak
form ‘nepdjdu’. A low degree of inflection of main verbs in English correlates
with a relatively high number of multiple-word verbs. Analytic languages do not
e.g. reflect the differences between nominative and accusative case by forms;
word order in such languages is firmly fixed. In English, there is only one way to
express the meaning ‘Peter loves Eve’, whereas in Slovak there are two possibili-
ties: ‘Peter I'ibi Evu.” and ‘Evu I'ibi Peter.” Suffixes ‘-0° (zero, no suffix) and ‘-u‘
of the proper nouns ‘Peter-0’, ‘Ev-u’ indicate which person takes the role of
the subject (‘Peter’) and the object (‘Ev-u’). Personal pronouns used in the posi-
tions of subjects are obligatory as they indicate grammatical meaning of person
(due to the low degree of verb’s inflection): ‘I go’ (English), "‘chodim” not ‘ja
chodim’ (Slovak) (Dolnik, 2013. P. 92).

According to Ondrus and Sabol (1984. P. 186), the Slovak language is pre-
ferably characterized by synthetic morphology. It is given by numerous forms and
morphemes, or derivational affixes which express different grammatical catego-
ries (e. g. gender, number, case) preferably by one formal feature. For example,
the morpheme -u in the form ‘Zen-u’ (‘woman’) reflects feminine gender, singular
number and accusative case. Synthetic languages are characterized by synonymy
and homonymy of case affixes.

Vaiiko (2015. P. 27) explains that grammatical meaning is expressed by in-
flection, i.e. suffixes (e.g. ‘knih-a’, ‘knih-y’ — ‘a book’, ‘of a book’/‘books’).
A suffix can distinguish grammatical meanings of the given word, e.g. the form
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‘ruk-e¢’ — ‘to a hand’ or ‘about a hand’ — as dative or locative case. Further, Slovak
is characterized by numerous verb patterns (14) and identical suffixes for expres-
sing person and number in present indicative form by (e. g. suffix ‘-m’: ¢ita-m,
robi-m — ‘I am reading, I am making”). For more details see Welnitzova (2020).

Legal texts

Administrative style is distinguishable in the texts of official communica-
tion, exemplified in the Criminal Code of the National Council of the Slovak Re-
public. The text and its translations are discussed in the first part of our research.

Based on Koller’s theory of translation based on adequacy, equivalency, and
linguistic approach, legal texts belong to a group of factual texts. The function of
the source text being studied is preferably informative; it aims to transfer infor-
mation between professionals in the same field (Duricova, 2013. P. 34)

Schneiderova (2013. P. 97) claims that the translation of legal texts belongs
to the oldest and most important translations worldwide. Such texts are characte-
rized by specific wording, and terminology. In translation, the most important task
is to convey the meaning from source language into target language with the em-
phasis on the text as a whole. Gromova and Miiglova (2005. Pp. 90-91) suggest
that in translation of legal texts, translators need to take into consideration
the concept of unified legal system. When legal terminology of target language
does not provide translator with an adequate term, they search for other translation
solutions, mostly word-to-word equivalents.

The examined text has primarily informative function, i.e. it highlights con-
tent and information. Miiglova (2009. P. 218) claims that texts with predominant-
ly informative function are structured at semo-syntactic level. The aim of the trans-
lation is to convey overall and complete content, considering dominant standards
of reader’s culture (Azizi et al., 2020; Khonamri et al., 2020).

Some translatologists suppose that the texts of laws and agreements do not
fully apply to informative function (Duricova, 2013). Newmark (1982. Pp. 13—15)
considers regulations and laws conative, i. e. vocative texts.

In terms of legal language, there are two functions of language: informative
and regulatory, i.e. descriptive and prescriptive in terms of legal terminology. Laws,
codes, agreements, and legal regulations are legal texts with predominantly pre-
scriptive function (Bocquet, 1994. P. 2).

Back translation

Back translation — translation of a translated text back into its original lan-
guage — has been used primarily as a translation quality assessment tool and
standard translation procedure (Dept et al., 2017; Harkness et al., 2010). It has
been widely used to allow researchers to make inferences about the quality of
the translation (Brislin, 1970, 1984) or to show the extent of equivalency between
the source text and the target text (Chidlow et al., 2014). Its purpose is to evaluate
the quality of translation by comparing the back translation with the source text
(Harkness, Schoua-Glusberg, 1998).

Son (2018) suggests to use back translation not as a translation quality as-
sessment tool, but as a documentation tool. Back translation can then support ex-
planatory prose justifying translation decisions and show the differences between

YEJIOBEK B IN®POBOM ITPOCTPAHCTBE: HOBBIE BO3SMOXXHOCTHU 1 OTPAHUYEHN 221



Welnitzova K., Jakubickova B., Kralik R. 2021. RUDN Journal of Psychology and Pedagogics, 18(1), 217-234

the source text and the translation or between the different translated versions of
the same text. The approach is not intended to check the quality of the translation
but instead to enhance the documentation of translation decisions, and also to
promote harmonizing translations between languages.

Translation quality assessment and machine translation

According to Munkova and Munk (2016. P. 75), evaluation of the quality of
machine translation regards both the quality of machine translation and user’s satis-
faction. Nowadays, there are various models and approaches to MT evaluation.
The most popular is White’s model (2003) which focuses on feasibility, internal
evaluation, declarative evaluation, usability, operational evaluation, and compari-
son. Melby et al. (2014. P. 287) introduces two basic approaches: ‘error-count ap-
proach’ (or analytical approach since it expresses quantity and frequency in per-
centage) working on the determination of errors and quantity, and ‘rubric approach’
in which post-editors evaluate translation on the scale 1-5 (1 meaning that transla-
tion does not meet requirements; 5 meaning it meets requirements in all categories).

Multidimensional quality metrics and machine translation

Since there is no special error typology for evaluating and measuring trans-
lation quality for languages like Slovak (synthethic language with many inflec-
tional morphemes), and other existing evaluation methods do not provide a com-
plex error typology according to which adequate evaluation could be carried out,
we decided to use a general framework MQM (Multidimensional Quality Met-
rics). MQM is a framework for the description of translation quality, regarding
the aspect of logic and coherence of the text. Although MQM is used to evaluate
various aspects of translation, in our paper we will study and discuss the dimen-
sion (category) of ‘Fluency’ in more details.

MQM framework was proposed by the German Research Center for Artifi-
cial Intelligence (DFKI) in 2015 (http://qt21.eu/mgm-definition).

It defines the quality as the 'adherence of the text to appropriate specifica-
tions'. The quality of translation reflects the accuracy and fluency of the text des-
ignated for users for their specific purposes. Specifications are characterized as
a 'description of the requirements for the translation' (MQM, 2016).

MQM helps to achieve fast, high-quality and holistic evaluation with a fo-
cus on text as a whole. At the same time, it analyses specific issues of a particular
text. It can be used for automatic or manual evaluation of any type of text.
The German institution dealing with evaluation of translation's quality claims that
MQM 'allows quality to be evaluated along multiple dimensions, allowing you to
identify specific problems and understand the strengths and weaknesses of speci-
fic translations' (MQM, 2016).

The given metrics do not track the mentioned dimensions in each type of
text; it focuses on a particular, the most distinctive dimension of the text. In a case
of different translations of one source text (original), it provides an overview of
specific features and qualities of each translation. By their comparison and evalua-
tion, an evaluator can choose the most adequate solution for a particular situation.

MQM represents a descriptive list discussing more than 100 metrics to
assess the quality of translation and to identify specific issues in given texts.
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The issues are hierarchically structured, proceeding from marginal to the detailed
ones. The framework is a wide-ranging scheme covering clear and unambiguous
translation issues like e.g. ‘Mistranslation’, or more complex ones, e.g. ‘Design’.
Obviously, the most intricate issue is the adequacy of translation from source lan-
guage into the target language, regarding cultural specifics. As all the issues are
defined clearly, evaluator is able to define the quality of translation with its speci-
fics in objective and clear way. For these purposes, the standards applying transla-
tion specifications according to ASTM F2575 can be helpful (Standard Guide for
Quality Assurance in Translation).

The metrics represent the issues which can be found in the text. The eight
main dimensions of MQM framework are the following: ‘Accuracy, Design,
Fluency, Internationalization, Locale convention, Style, Terminology, and Veri-
ty’. The dimension ‘Other’ covers the issues which cannot be classified in other
dimensions of MQM; the dimension ‘Compatibility’ includes issues taken from
legacy metrics that are not considered appropriate for general use in MQM.
The most addressed dimensions of metrics are ‘Accuracy’ and ‘Fluency’. The main
dimensions are further divided into several sub-dimensions, thus the MQM core
contains 20 categories covering the most frequent issues. The dimensions ‘Accu-
racy, Fluency, and Verity’ are the most wide-ranging. In our study, we deal with
the dimension of ‘Fluency’ with its sub-dimensions, as designed in MQM.

MQM defines ‘Fluency’ as the category which ‘includes those issues about
the linguistic 'well-formedness' of the text that can be assessed without regard to
whether the text is a translation or not. Most Fluency issues apply equally to
source and target texts’ (MQM, 2016). Fluency is highly dependant on the gram-
mar of the language and since Slovak is considered a synthetic language (with
numerous morphemes and inflections), fluency affects the comprehensibility of
the text most.

The dimension ‘Fluency’ includes the sub-dimensions of ‘grammar, gram-
matical register, inconsistency, spelling, typography, and unintelligible’.

Research objective

The idea of back-translation in statistical machine translation appears in va-
rious contexts, using it for semi-supervised learning (Bojar, Tamchyna, 2011),
or in self-training (Goutte et al., 2009). Generally, back-translation approach still
improves translation accuracy in all language pairs with a low-resource setting
(Hoang et at., 2018. P. 18).

The aim of the research is to examine the quality of machine translation (MT)
output of legal texts (a Criminal Code formulated in the Slovak language) which
was translated by a human translator into English and consequently via machine
translation system Google Translate (GT) back into Slovak. Using back-translation
method (translation of a translated text back into its original language), we carried
out the assessment based on Multidimensional Quality Metrics MQM framework
to detect discrepancies, mistranslations and inevitable differences between
the source text and the target text. We evaluated the quality of MT output accor-
ding to Multidimensional Quality Metrics (MQM) standards with the focus on
the dimension of ‘Fluency’.
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Following the aim of the research, we defined the assumptions:

1) we assume that the occurrence of the issues defined in MQM correlates
with the style (type) of studied text. It would be reflected in the occurrence of par-
ticular issues, and some issues may not even occur in the examined text;

2) we assume a certain extent of relationship among the ‘Fluency’ issues.
On the other hand, we assume there are statistically significant differences in
the occurrence of ‘Fluency’ issues in text of administrative style;

3) we assume that the number of ‘Fluency’ issues (according to MQM) cor-
relates with the number of words in MT output in particular segments;

4) we assume that the number of ‘Fluency’ issues (according to MQM) cor-
relates with the number of final corrections (edited times) of particular segments.

In other words, using correlation analysis and multiple comparisons, we ana-
lyze the occurrence and relationships of error in the category of ‘Fluency’ defined
by MQM.

Methods

Our research was carried out on the principals of back-translation; it means
the original document was translated by a human translator from Slovak into Eng-
lish and consequently translated by Google Translate (commonly used MT sys-
tem) from English into Slovak (ST SK=>HT EN=>MT SK).

We examined a legal text, containing relatively complicated and structured
wording with numerous terms. The source text represented the *Criminal Code’ in
the Slovak language (the extent of 16 standard pages), proposed by the National
Council of the Slovak Republic and translated by a human translator (the certified
translator Maria Dur¢ova) into English language. Since the original of ‘Criminal
Code of the National Council of the Slovak Republic’ established for Slovak legal
system is the official document written in the mother tongue, we considered this
text flawless and natural.

In the MT output, we identified the issues related to ‘Fluency’ dimension of
MQM: 1. ambiguity, 2. character-encoding, 3. coherence, 4. cohesion, 5. corpus-
conformance, 6. duplication, 7. grammar, 8. grammatical-register, 9. inconsisten-
cy, 10. index-toc, 11. broken-link, 12. nonallowed-characters, 13. offensive,
14. pattern-problem, 15. sorting, 16. spelling, 17. typography, and 18. unintelligi-
ble. Due to the character of the examined text, we assumed that some errors would
not be identified in the text.

After the identification and analysis of errors (sample see in Table 1),
we evaluated the MT output. We calculated the frequency of the errors and num-
bered the segments which needed post-editing. Consequently, we post-edited the MT
output segment by segment (1 sentence representing 1 segment). Then we com-
pared the MT output with the human translation (HT EN), and in the incompre-
hensible segments with the original ST SK text. The MT output was post-edited
in a virtual environment OSTEPERE (a system for translation, post-editing and
evaluation of machine translation (Munkova et al., 2016; Benko and Munkova,
2016), in which post-editing, classification of errors, even keyboard time, thinking
time and edited-time was recorded.
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Table 1
Scheme of the identification of errors of MT output (examples)
ID ST_SK HT_EN MT_SK Type of error
11 PRVA CAST PART ONE CAST PRVA Word-order
12 VSEOBECNA CAST  GENERAL PART GENERAL PART Untranslated
13 §1 Section 1 Sekcia 1 Terminology
Terminology

14 Predmet zakona Purpose of the Act ucel zakona capitalization

Note: ST_SK (original text for translation in Slovak), HT_EN (human translation from Slovak into Eng-
lish), MT_SK (machine translation from English into Slovak).

To test the differences between the dependent samples (‘Fluency’ MQM er-
rors) and to determine the degree of agreement, we used nonparametric methods —
Kendall coefficient of agreement and Cochrane Q test, since the examined varia-
bles are binary.

For multiple comparisons, we used parametric but sufficient Tukey's HSD
test, in which the average error rate represents the proportion of errors (relative
error rate), given the binary character of the examined variables.

When discussing the error rate of individual spheres of errors, we used
the interpretation of dependence rate according to Cohen (1988) <10 meaning trivi-
al incidence, 10-30 low, 30—50 medium, 55-70 high, > 70 very high incidence.

Results

After the identification of the errors, we found out that some issues from
‘Fluency’ dimension of MQM were not identified, thus we did not consider them
in the further analysis: 5. corpus conformance, 9.1 inconsistent abbreviations,
9.2 images vs. text, 9.3 inconsistent link, 9.4 external inconsistency, 10.1 in-
dex/toc format, 10.2 missing/incorrect toc item, 10.3 page references, 11.1 docu-
ment external link, 11.2 document internal link, 12. nonallowed characters,
13. offensive, 14. pattern problem, 15. sorting, 16.2 diacritics, 17.2 unpaired
marks and 17.3 whitespaces.

To determine the extent of the significance of ‘Fluency’ issues occurrence,
some variables needed to be transformed (binarized) to 0/1. To meet the criteria of
Cochran’s Q test, we transformed the issues with occurrence more than one to one
(0/1) in particular segment; e.g. the issue ‘coherence’ could occur only once in
a segment. The issues such as ‘function words’ could occur more than once in
a segment. Such errors were transformed into 1 (0/1). We restricted the occur-
rence of errors to 0/1, and we did not record the frequency of the given issue in
the segment, 1. e. the issues were represented by binary quantity.

We stated the null hypothesis:

HO: ‘There are no statistically significant differences in occurrence among
‘Fluency’ issues in the text of administrative style’.

Based on the results of Cochran’s Q Test (Q = 476.3583, df = 14,
p < 0.000000), we reject the null hypothesis at a 99.9% level of significance,
i. e. there are statistically significant differences in the occurrence of the given
‘Fluency’ issues.
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After the null hypothesis was rejected, we were interested in statistically
significant differences among categorized errors. Based on multiple comparisons
(Tukey HSD test), we identified 7 homogeneous groups, i. €. groups of issues
with approximately equal (statistically no significant differences) proportion of
occurrence of ‘Fluency’ issues in the examined text (Table 2).

Table 2
Visualization of the homogeneous groups, arranged from the minimal to the maximum occurrence

Numbers of homogeneous groups

Fluency issues (MQM) Mean ” ) s ” . 5 =
8. grammatical-register 0.005102 it
2. character-encoding 0.025510 ook ok >k ok
6. duplication (0/1) 0.035714 *hkk ok
7.2.2. part-of-speech (0/1) 0.040816 Hxkx ok kkk

7.2.3. tense-mood-aspect (0/1) 0.112245 e i b i

7.3. word-order 0.137755 wxxk wawx xkkk kwek
1.1 unclear-reference 0.158163 Hokkk ok ok kK

7.1. function-words (0/1) 0.229592 - — R

17.1. punctuation (0/1) 0.244898 *hkk *okkk

18. unintelligible 0.336735 e

3. coherence 0.336735 a——

4. cohesion 0.336735 a—

16.1. capitalization (0/1) 0.336735 e

7.2.1 agreement (0/1) 0.464286 il
1. ambiguity (0/1) 0.489796 e

The minimal occurrence was noticed in the issue 8. to the issue 1.1: gram-
matical-register, character-encoding, duplication, part-of-speech, tense-mood-
aspect, word-order, and unclear-reference — they were related to maximum 16% of
sentences; the highest occurrence (more than 20%) was identified in issue 7.1 to
the issue 1.: function-words, punctuation, unintelligible, coherence, cohesion, cap-
italization, agreement (46.4%) and ambiguity (49%).

A statistically significant difference was noticed between ‘Agreement’ and
other issues, as well as between ‘Ambiguity’ and other issues. The most frequent
issue was ‘Ambiguity’ (in 96 from 196 segments). This type of issue is related to
both source and target text. ‘Ambiguity’ in the process of translation needs to be
replaced by the issue ‘ambiguous-translation’, which is related to terminology and
standard language typical for a given type of the text.

The second most frequently occurring issue was ‘Agreement’ (in 91 from
196 segments); ‘Agreement’ and ‘Ambiguity’. Mostly, the errors in the category
of ‘Agreement’ refer to the issues of inflection in the Slovak language: in the seg-
ment 11, the issue ‘Agreement’ was identified 6 times, in some segments, it oc-
curred just once; maximum occurrence was 21 times in one segment.
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Since the variables (‘Fluency’ issues) have no normal distribution, for the last
two assumptions we used nonparametric correlations — Kendall Tau Correlations.

We tested the null hypothesis HO: ‘Occurrence of ‘Fluency’ issues does not
correlate with the number of words in MT output in the given segment’. Since
the transformation was not needed in this case, we used the original simple fre-
quency of occurrence of the issues found in the segments.

Table 3
Correlation analysis results between Fluency issues & number of words in MT

Fluency issues Valid N Kendall Tau V4 p-value
1. ambiguity 196 0.329420 6.85656 0.000000
1.1 unclear-reference 196 0.186820 3.88849 0.000101
2. character-encoding 196 —-0.043948 -0.91473 0.360331
3. coherence 196 0.504738 10.50563 0.000000
4. cohesion 196 0.507195 10.55677 0.000000
6. duplication 196 0.189394 3.94206 0.000081
7.1. function-words 196 0.349012 7.26435 0.000000
7.2.1 agreement 196 0.614185 12.78366 0.000000
7.2.2. part-of-speech 196 0.152336 3.17072 0.001521
7.2.3. tense-mood-aspect 196 0.300947 6.26392 0.000000
7.3. word-order 196 0.295293 6.14624 0.000000
8. grammatical-register 196 0.102148 2.12610 0.033495
16.1. capitalization 196 -0.378451 -7.87710 0.000000
17.1. punctuation 196 0.445918 9.28135 0.000000
18. unintelligible 196 0.476232 9.91232 0.000000

Except for ‘character-encoding’ issue (coefficient Kendall Tau is statistical-
ly insignificant), all identified ‘Fluency’ issues correlate with the number of words
in MT output in the given segment (Table 3). This dimension does not contain any
other sub-dimensions and it is related to both source and target texts. Characters
are garbled due to incorrect coding. The issue ‘Capitalization’ also associates with
the number of words in MT output, but the values are changed together in the op-
posite direction, i.e. with an increasing number of words, the occurrence of ‘Capi-
talization’ is decreasing. This seems to be quite natural for the type of the exam-
ined text (‘Criminal Code’), where names of sections and definitions of terms
consisting of one or more words (maximum 3) are capitalized.

Similarly, the last null hypothesis was tested HO: ‘The occurrence of ‘Flu-
ency’ issues does not correlate with the number of final corrections (edited times)
in a segment’.

The results (Table 4) show that the issues ‘Ambiguity, Coherence, Cohe-
sion, Agreement, Tense-mood-aspect, and Unintelligible’ do not correlate with
the number of corrections.

Some segments (e. g. segment 88 or 89) were post-edited by the post-editor
again. The issue ‘Coherence’ has no sub-dimensions, and it is related to both
texts: source text and target text. It reflects the relationship between two and more
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semantic features in the text, where one feature anticipates another feature and
their interpretation is mutually dependent. ‘Cohesion’ is connected with ‘Cohe-
rence’. ‘Cohesion’ applies to incorrect or missing elements which are needed
for the intended meaning of the text, ‘Coherence’ considers the text as a whole.
The dimension ‘Unintelligible’ represents an issue in both source and target lan-
guage, and it is often connected with spelling and grammar.

Table 4
Correlation analysis results between Fluency issues & of final corrections (edited times)

Fluency issues Valid N Kendall Tau V4 p-value
1. ambiguity 196 0.152155 3.16696 0.001540
1.1 unclear-reference 196 0.075037 1.56182 0.118331
2. character-encoding 196 -0.048238 -1.00403 0.315362
3. coherence 196 0.181856 3.78517 0.000154
4. cohesion & edited-times 196 0.221285 4.60584 0.000004
6. duplication & edited-times 196 0.042425 0.88303 0.377220
7.1. function-words 196 0.057085 1.18816 0.234768
7.2.1 agreement 196 0.199313 4.14852 0.000033
7.2.2. part-of-speech 196 0.035882 0.74684 0.455159
7.2.3. tense-mood-aspect 196 0.252333 5.25208 0.000000
7.3. word-order & edited-times 196 -0.011034 -0.22967 0.818352
8. grammatical-register 196 -0.021350 -0.44439 0.656762
16.1. capitalization 196 -0.084354 -1.75574 0.079132
17.1. punctuation 196 0.054714 1.13883 0.254776
18. unintelligible 196 0.181856 3.78517 0.000154

Discussion and Conclusion

The given article introduces the issue of machine translation, a relatively new
topic in our academic and professional environment. Its task was to present the most
serious errors of machine translation in the direction English — Slovak language,
based on typological characteristics of languages according to MQM. Using corre-
lation analysis and multiple comparison, we aimed to analyze the occurrence and
relationships of error categories in the sphere of ‘Fluency’ defined by MQM.

We found out that 17 sub-dimensions of MQM were not apllicable in the exa-
mined text. They are mostly connected with additional text information (e. g. web
links and references) which is not typical for legal texts.

We can generally state that the MT output is comprehensible and a reader can
get the meaning of the text. However, most of the segments require revisions since
legal texts are characterized by unambiguity and accuracy. The discrepancies between
the human translation and the MT output were caused by inadequate machine transla-
tion transfer; the errors mainly concern inflection, conjunction, and terminology.

Comparing the ST SK text (source text in Slovak) and the MT SK text
(MT output in the source language) we can say that in the MT SK text, there were
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numerous errors in the category of ‘Fluency’. The most errors were related to
the dimension of ‘Agreement’ (237 errors in 91 out of 196 segments) which were
highly related to the incorrect use of suffixes. They primarily did not affect
the meaning of the words but instead overall comprehensibility of the output.

The post-editing process primarily concerned the correction of errors related
to grammar. Basically, Google Translate managed to convey the basic meaning of
the source text into the MT output with relatively significant differences, ambigui-
ties and difficulties when tracking logical connections in the text. Thus, ‘Ambi-
guity’ (98 errors in 96 segments) is considered the most frequent issue in the MT
output. The incorrect terms, vague references or expressions, and unclear con-
texts, needed human intervention. Since legal texts are characterized by unambi-
guity and accuracy, post-editing of the given text from both points of view would
be needed. Otherwise, incorrect translation could lead to misunderstanding of
the text. For example, the segment of the ST SK text containing the term
‘zakon’ (law) was translated as ‘law’ by the human translator, but as ‘zadkonnik’
(code) by Google Translate. According to Cambridge online dictionary, ‘law’ is
‘a rule made by a government that states how people may and may not behave in
society and in business, and that oftern orders particular punishments if they do
not obey, or a system of such rules® (e.g. civil/criminal law), ‘code’ is ‘a set of
rules and laws* (e.g. the state's legal code). The shift in the meaning (law — code)
would cause misunderstanding of the term and an error in accuracy.

The MT's suggestion ‘trest odnatia pokutu’ in segment 77 represents another
incorrect term translation. First it seems that it refers to the term ‘trest odnatia slo-
body’ (custodial penalty). The incorrect translation is used in four cases (out of
six), the correct term ‘trest odiatia slobody’ is used in two translations. It is ob-
vious that these segments need to be post-edited; otherwise, the correct translation
can lead to misunderstanding of the traslation.

A similar problem can be noticed in the segment 96 ‘ddstojnik Zboru
vazenskej a justiCnej straze SR’ (an officer of the Corps of Prison and Court
Guard of the Slovak Republic). The source text refers to the ‘prislusnik Zboru
vizenskej a justicnej straze SR’ (a member of the Corps of Prison and Court
Guard of the Slovak Republic). As there is a significant difference between
the term ‘officer’ and ‘member’ in this context; we can identify a serious termi-
nology error which is being repeated in the whole MT output.

Nowadays, machine translation represents an effective tool for many trans-
lators and translation agencies. The reasons are numerous: the amount of transla-
tions to be translated, computers are more consistent in translating terms than hu-
man translators, reduction of costs for translations, or good enough quality of MT
outputs. After examining the legal text in our research we can state that alhough
the comprehensibility of the MT output was adequate, it numbered errors in
the category of ‘Agreement’ and ‘Ambiguity’. If the output aims to be applicable
in practice, it would need a detailed post-editing in terms of the mentioned catego-
ries and, of course, in terms of terminology and accuracy.
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UccnepoBatenbckasa cTaTbs

B3anmopencreue «4enoBeK — KOMMbIOTEP»
B NepeBoa4YecKon AeaTesibHOCTU:
npoo6nembl 6ernocTn MalLMHHOIO NepeBoaa

K. Besinunosa!, b. SIky6unxosal, P. Kpaank??

'Vuusepcurer Koncrantuna ®unocoda B Hutpe,
Cnosaykas Pecnybnuka, 949 01, Humpa, yn. Cmeganuxosa, 0. 67
206uectBo Knepkeropa B CroBaxuu,

Cnosaykas Pecnyonuka, 927 01, Cana, yn. ['ypbanosa, 0. 18
*KazaHcknii (eepaabHbIH YHUBEPCUTET,
Poccuiickas @edepayus, 420008, Kasanw, yn. Kpemnesckas, o. 18

AnHoranms. [{udpoBuzanus — oMH U3 BOKHEUIINX OTIHYUTEIBHBIX MPHU3HAKOB CO-
BPEMEHHOTO OOIIECTBA, I/Ie Bce OOJbllee KOTUYECTBO (PYHKIUI JelIerupyeTcs UCKYCCTBEH-
HOMY HHTeIeKTy. Hackonbko 3(peKTHBHA KOMIIBIOTEpHAs 3aMEHA YEJIOBEUCCKOW JCSTEIb-
HOCTH B pa3HbIX cdepax? B crathe 3Ta mpobiema packpbiBaeTCs Ha MpHMEpPEe WHTETpaIluu
KOMITBIOTEPHBIX TEXHOJIOTHIA B MEPEBOAUCCKYIO ICATSIBHOCTh. B IIeHTpe BHUMAHUSA UCCIIEA0-
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BaHUE KayecTBa MamumHHOro nepesoga (MII) ropuandyeckux TEKCTOB B SI3bIKOBOM mHape aH-
TIMMCKUM — cioBalkuil. MarepuaioMm ucciae10BaHus MOCTYKU YTOJOBHBIA KOAEKC Ha CIIo-
BALIKOM fA3bIKE, [1€PEBEICHHBII YeI0BEKOM-IIEPEBOJUMKOM Ha AHIVIMHCKUH f3BIK, a 3aTEM C
MOMOIIBIO CHCTeMBI MammHHOTO nepeBoga Google Translate (GT) oOpaTHO Ha CIOBAaIKHUiA.
st ouenku kauectBa MII, To ecTh BBIIBIIEHUSI PACX0KJIEHUM, HEMPABUIBHBIX IEPEBOJIOB U
HEM30CKHBIX PA3IMINA MEXY UCXOIHBIM U IEJICBBIM (TIEPEBEICHHBIM) TEKCTOM, HCIIOJB3Y-
€TCsI METO 00pPATHOTO MEPEeBO/Ia — MEPEBOJ yKE IEPEBEICHHOIO TEKCTa HA UCXOJHBIH SI3BIK.
KauectBo MII oneHnBaeTcsi B COOTBETCTBUM CO CTaHAApPTaMH MHOTOMEPHBIX IOKa3aTelnen
kadectBa (Multidimensional Quality Metrics, MQM), nipu 3ToM 0coboe BHUMaHUE YICIsAeTCs
napametpy «beriocts mepeBoga». Jns onpenenenus omubox MII, oTHOCSIIUXCS COTIACHO
MQM k napametpy «bernocts nepeBonay, 4acToTa KOTOPBIX 3HAYUMO OTIMYAETCS IPYr OT
Aapyra, NpuMCEHICTCA CTATUCTUYECKUM METOJ MHOXCECTBCHHBIX CpaBHeHHﬁ. B pe3yiabTaTe
YCTAHOBJICHO, YTO OIMIMOKH, CBS3aHHBIE C COTTIACOBAHMEM M HEOTHO3HAYHOCTHIO CJIOB, CTATH-
CTHUYECKM 3HaYMMO yaiie BcTpedatorcss B MII o cpaBHEHUIO ¢ IpYrMMH OLIMOKaMu (Hampu-
Mep, OIIMOKH, CBSI3aHHBIC C HapyIICHUEM IOPsIKA CIIOB, MHKTyaIueH, CBA3HOCTBIO U 1P.).
Bonpmoe kommaectBo ommOok MII B cormacoBaHuy CIIOB BBI3BAHO MEXbBS3BIKOBBIMU Pa3iii-
YUSAMU: aHTJIMHACKUI NPUHAIJIEKUT K YUCITy aHAJUTUYECKUX S3bIKOB, a CJIIOBALIKUI — CHHTe-
tuueckux. Ommbku MII, BeI3BaHHbIE MHOTO3HAYHOCTBIO CIIOB, CKOpEEe BCETO, CBSI3aHbI C TH-
IOM NEPEBOAUMOI0 TEKCTA: AJIA IOPUANYICCKUX TEKCTOB TUIHNYHBI CJIOKHBIC q)OpMYHI/IpOBKI/I,
O0MITHE CIIeNUANBHBIX TEPMHHOB; KPOME TOTO, K OCHOBHBIM TPEOOBAaHUSIM FOPUANYECKOTO CTHIIS
OTHOCSTCSI TOYHOCTb M OJTHO3HAYHOCTh. Takum 00pa3oM, MalIMHHBIA EpeBOJl MOXKET NepeaaTh
MOJIb30BATEII0 OCHOBHYIO MH(OPMAIINIO, COACpXKAILYIOcS B TeKCTe. B To e Bpems 0oiib-
IIMHCTBO ()parMEHTOB TEKCTOB, ITEPEBEICHHBIX KOMITBIOTEPOM, HY)KHACTCS B AOPa0OTKE H/WIH
WCIPABIEHUH, B TAKUX CIy4asx o0s3aTeIbHO BMEIATENbCTBO YeJIOBeKa AJIsl TOCIEIYIOLIEro
peIaKkTUPOBAHHS.
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