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Abstract: Along with the development and widespread dissemination of translation by artificial
intelligence, it is becoming increasingly important to continuously evaluate and improve its
quality and to use it as a tool for the modern translator. In our research, we compared five
sentences translated from Armenian into Russian and English by Google Translator, Yandex
Translator and two models of the translation system of the Armenian company ‘Avromic’ to
find out how effective these translation systems are when working in Armenian. It was
necessary to find out how effective it would be to use them as a translation tool and in the
learning process by further editing the translation.

As there is currently no comprehensive and successful method of human metrics for machine
translation, we have developed our own evaluation method and criteria by studying the world's
most well-known methods of evaluation for automatic translation. We have used the post-
editorial distance evaluation criterion as well. In the example of one sentence in the article, we
have presented in detail the evaluation process according to the selected and developed criteria.
At the end we have presented the results of the research and made appropriate conclusions.
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1. Introduction

The aim of the study is to compare the samples translated by Google Translator,
Yandex Translator and two models of a translation system designed by Avromic. The
comparison is proceeded by our method developed in accordance with a number of
international methods and criteria. The main purpose of the comparison is to find out
what result these translation programs give when working in Armenian.

Along with the improvement of the quality and widespread translation of artificial
intelligence, it is becoming more and more important to continuously evaluate its
quality, to work on eliminating the shortcomings, and to use it competently as a tool for
modern translators as at present there are no programs that provide quality assurance
for the robot translation in compliance with the quality of human translation.

2. Sample, Unit, Sampling

The Sample is the sentences translated by Avromic System and other comparable
translation systems (Google, Yandex).

The observed (studied) unit is considered to be the sentence, the title, the content of
the table box: a word, a phrase, a sentence.
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3. Options

For impartial and proportional distribution, 2% of the units of the document with equal
distance from each other were selected for examination, and at least every 50th
sentence, but no less than 3 units from each sample.

4. Method Selection and Processing

In the world practice there are various methods for evaluating translation (both human
and machine-generated). The evaluation is carried out either by humans or specific
evaluation software. To note, automatic and human metrics are different.

On the one hand mechanical evaluation programs (for example, BLEU, METEOR)
provide a more objective assessment as they evaluate the translation through formulas,
thus excluding the subjective element in the evaluation process. However, on the other
hand, mechanical evaluation programs cannot give a complete adequate result, as the
aim of the evaluation through those formulas is not to understand the meaning of the
text, which leads to an incomplete evaluation.

As currently there are no comprehensive and successful tools which enable to
accurately assess automatic translation, while developing our assessment methods and
criteria we have considered the most popular and widely used ones.

The most commonly used methodology for evaluating automatic translation is
based on the five-point scale of fluency and adequacy. It was developed in 2005 by the
Linguistics Data Consortium'.

Oftentimes the sentence is comprehensible and fluent, but with semantic losses, and
vice versa. It is possible to convey the meaning of all the words separately, to translate
them all, but the sentence is absolutely incomprehensible.

The first five points are used to estimate how accurate the sentence is, and the other
five points are used to assess how well the meaning is conveyed in the translation.

This method also evaluates on a scale of 0-9. However, the disadvantage of this
method is that human perception of the text is always subjective, as everyone perceives
and understands the meaning of the sentence differently. Also the disadvantage is that
the linguistic, grammatical and stylistic errors are not taken into account when
evaluating based on these criteria.

The methodology developed by the Defense Advanced Research Projects Agency
has been replenished with another criterion: comprehension. The assessment is based
on 3 criteria: compliance, fluency and clarity.

In 2007, Chris Callison-Burch et al. suggested including a new method called
component-based evaluation in the process of automatic translation evaluation. During
this evaluation, the constituent parts of the structure of the original sentence under
analysis are selected and the quality of their translation is assessed”.

The method developed by Michael Denkowski and Alon Lavie provides the
classification of errors according to which an error has the greatest impact on the

! https://www.ldc.upenn.edu/
? http://www.mt-archive.info/ACL-SMT-2007-Callison-Burch.pdf
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quality of translation’. In this case, there are different types of errors: omission of
words, added words, incorrect agreement of words, mispronunciation of words, an
incorrectly chosen part of speech, etc.

Makoto Nagao has proposed a 5-point scale for automatic translation evaluation
based on linguistic and stylistic analysis®. This takes into account whether the meaning
of the sentence is clear and perceptible, how well the grammatical rules are observed,
whether the correct vocabulary is chosen, the general stylistic conformity is analysed
and a score of 1-5 is given. This method is based on subjective perception, therefore
the assessment carried out on this scale cannot be complete.

Based on all the above-mentioned methodologies and Nagao's method, we have
developed our own method of assessment, aiming to rule out subjective assessment as
much as possible. A 10-point scale was selected for evaluation. In this case, only the
ideal translation by human and the ideal transfer of the number are valued on a 10-
point scale. The following evaluation criteria have been developed to allow more
accurate and detailed assessment of the translation quality. The criteria we have chosen
are as follows:

1. fluency and clarity,

2. compliance with the original (attention is paid to the omitted, added words),

3. vocabulary compliance with the original (it is estimated that the translation of a

word fits the given context),

4. compliance with the grammatical and morphological rules of the given language
(the correct sequence of words, the agreement between words, the correct choice
of the part of speech are evaluated).

When evaluating automatic translation, it is important to consider the structure

(how well the style of the text has been maintained).

The nine most common problems of the style in the translation have been studied
on the basis of which our evaluation criteria have been developed:

1. paragraphs and page breaks,
line alignment right / left / center / equilateral,
maintaining of table and boxes,
tabulation,
lines,
footnotes,
forms,
images,
pointing and numbering.

XNk W

5. Examination Description

Materials translated by Google Translator, Yandex Translator and Avromic Translation
System Model 2 have been examined.

At the same time, the systems designed by Avromic work according to the
following principles:

3 http://www.cs.cmu.edu/~alavie/papers/ AMTA-10-Denkowski.pdf
* http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.57.8416&rep=rep 1 &type=pdf
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Model I. If the sentence or the phrase does not find an exact match in the system’s
database (DB), the system separates it into words, searches the DB of the system for
each word and in case there is a word that cannot be found in the DB, then that word is
sent to the Google Translator with the whole sentence (with both English/Russian and
Armenian words).

Model II. If the sentence or the phrase does not find an exact match in the system
database, then without being split into words, the system sends it to the Google
Translator. Google translates it and the system returns the translated sentence and
places it in the text.

The examination was carried out in two stages.

Stage I

In the first stage, the content and semantic correspondence were examined by
evaluating the samples on a scale of 0-10 points based the criteria we have developed.

At the same time, the original in Armenian is considered to have 10 points by each
criterion. But no translated unit was given 10 points, except for the digitally transferred
units, considering only the translation done by human worthy of 10 points.

We have translated one sentence into English and Russian by the translation
systems under consideration.

Let's take a closer look at the process of examination through the example of
translation quality evaluation.

Russian
Original 1.

Luwjuwnbuynd £ 22 nunpljuiinipjut widtwgqpuyhtt b Jhquitkiph Jupsnipyui
unnpupwdwinidubpnd mbnunpt] b gnpdwpyl] htpptph jurwdupdub
wjunniwnugué hwdwljupg, npp punugws Yihth dh swpp Eipwhwudw-
jupgtphg:

Google Translator (code UJ7VD8JS8)

HpenyCManHBaeTcx YCTaHOBKAa M 3aIlyCK CHCTEMBbI YIPABJIICHUA O4YCPCAAMU, KOTOPASA
6yueT COCTOATH U3 HECKOJIBKUX MMOACHUCTEM B ITAaCIIOPTHO-BU30BOM OTACIIC MOJIUINA PA.

Evaluation

1. The sentence is clear and understandable: 9 points.

2. The word ‘wwnndwwnwugdws’ is omitted, but it is clear that the system must
be automated, so not a significant omission. The word ‘“qupsnipjul’ is omitted: 8
points.

3. The word ‘unnnpupwdwunidtpnid’ was mistranslated as ‘otmen,” whereas it
should have been ‘monpazmenenus’: 8 points.

4. There are no morphological errors, only a single syntactic mistake: in this case
the adverbial modifier of place ‘B macmoptHo-BH30BOM oTeie momuuuu PA’ would be
better to have been placed at the beginning of the sentence: 8 points.
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Yandex Translator (code TNFW9U3A)

[Inanmpyercs macmoproB u Bu3 mommunn APMEHUWW mnpasnenust monpasmenceHusX,
YCTaHOBUTh M 3aIyCTHTh B OYEpEeaH, YIPABICHHS aBTOMAaTH3MPOBAaHHAs CHCTEMA,
KoTOpast OyZeT COCTOATh U3 Psfa SHTOMOJIOTHU:

Evaluation

1. The sentence is absolutely incomprehensible: 0 points.

2. All the words in the sentence have been translated and there are no omissions or
additions: 9 points.

3. The word ‘“Jqupgnipjuil’’ has been incorrectly translated as ‘npasnenue,’
whereas it should have been ‘ynpasnenue.” The word ‘bupwhwdwljupgtp’ has been
incorrectly translated as ‘3nToMonorus,” instead of ‘moxcucremsl.” The word ‘twuw-
wmbuynud’ has been incorrectly translated as ‘mmanupyercsa’ instead of ‘mpemycmar-
puBaercs.” The the acronym ‘22’ has not been fully translated. The declension of
following parts was incorrected in the translated verision: ‘ZZ nuwmpluuntipju
wbudtwgpuyhtt b Jhqubkph Jupsnipjutt uvnnpupudwbnidubtpnd,” ‘afunn-
dunwugyus hwdwljupg,’ so 3 points.

4. Syntactic and morphological rules (e.g. the correct order of the words, the
agreement of the members of the sentence) have not been observed: 1 point.

Company. Model I (code P38BMGXY)

[IpenycmarpuBaercst ycTaHOBKA M 3allyCK aBTOMAaTH3MPOBAaHHBIX CHUCTEM YIPaBJIECHUS
ouepesIMU B psiZie OJCUCTEM B OTAEJax MaclOPTHOrO U BU30BOro Aenapramenta PA.

Evaluation

1. In general, the sentence is clear and understandable: 9 points.

2. The end of the sentence: “...npp punuguwsd Yihtth” has not been translated,
which is a significant omission which has caused the meaning to be transferred
incorrectly. The word ‘nunnhljuitinijpjnili’ has not been translated either: 5 points.

3. The word ‘unnnpwpwdwinid’ has been mistranslated as ‘orgen.’ It should
have been ‘mozpaspenenue’ instead. The word ‘quipsnipjnit’ has been mistranslated
as ‘memaprament’ instead of ‘ympasnenue.” The word ‘hwdwljupg’ is singular in the
original, but it has become plural — ‘cuctem’ in the translation: 6 points.

4. There are no morphological errors, only a single syntactic mistake: in this case
the adverbial modifier of place ‘B macmoptHo-BH30BOM oTaAeie monuuuu PA’ would be
better to have been placed at the beginning of the sentence: 8 points.
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Company. Model II (code V3JBQKAY)

[IpenycmarpuBaeTcst yCTaHOBKA U 3allyCK CUCTEMBbI YIIPABICHUS OUepeAsIMHU, COCTOSAILEH
U3 psja MOJICKCTEM B MAcIOpTHO-BU30BOM otaene [lomunuun PecriyOnuku Apmenusi.

Evaluation

1. The sentence is clear and understandable: 9 points.

2. The word ‘wjunnduwnwugyusd’ is omitted, but it is clear that the system must
be automated, not a significant omission. The word ‘department’ is omitted: 8 points.

3. No major vocabulary-related errors seem to exist: 9 points.

4. There are no morphological errors, only a single syntactic mistake. In this case
the adverbial modifier of place “B macmoptHo-Bu30oBOM otaene [Tonmuu PecnyOnvku
Apmenns” would be better to have been placed at the beginning of the sentence: 8
points.

English
Original 1.

Lwwwnbuynd k22 nunhjuitnipjut wtdtwgpuyhtt b Jhquikph qupsnipjut
unnpupwdwinidubpnid wknunpl) b gopswpyl] hbpptph junwjupdwu
wyunndwinugquws hwdwlwpg, npp punugus Yhuh dp swpp Eupwhw-
Uwywnpgbph:

Google Translator (code UJ7VD8J8)

It is planned to install and launch a queue management system, which will consist of a
number of sub-systems in the Passport and Visa Department of the RA Police.

Evaluation

1. The sentence is clear and understandable: 9 points.

2. The word ‘wjwnndunwugyws’ is omitted, but it is clear that the system must
be automated, so it is not a significant omission. The word ‘unnnpupwdwniu-
ubkpnud’ is omitted: 7 points.

3. The vocabulary is selected according to the context: 9 points.

4. There are no morphological errors, only a single syntactic mistake: in this case it
would have been better to place the adverbial modifier of place in the middle of the
sentence, as when placed at the end of the sentence, it causes some misunderstanding.
The word ‘sub-systems’ should have been spelled as ‘subsystems’: 8 points.

Yandex Translator (code TNFW9U3A)

It is planned to install and launch an automated system, which will consist of a number
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of entomologies, in the queue, of passports and visas of the ARMENIAN police Board
subdivisions.

Evaluation

1. Many words have been mistranslated, the syntax has been distorted, the text as a
whole is incomprehensible, partial translation has been done, words or word
combinations have been translated. The detailed analysis is presented in point 4: 3
points.

2. The translation of the word ‘Junwjwupdwi’ (management) is omitted: 8 points.

3. Most of the vocabulary is chosen correctly. The word ‘kupwhwdwlupgbp’ is
mistranslated as ‘entomologies,’ instead of ‘units’ which has no contextual relevance to
the original. The choice of the word ‘board’ is not correct either. It has the meaning of
‘council,” but we believe the word ‘department” would have been more relevant in this
case. ‘ZZ Nuuhlwunipiniip’ has been translated as ‘Armenian Police’ (‘Zuing
nunhlwinipnil’) instead of ‘the RA Police’: 4 points.

4. There are many grammatical errors as well. The position of the object is wrong.
The word ‘wtidimugpuyhti’ has been rendered into the target language in the plural
form (‘passports’) which is incorrect. There is a wrong choice of adverbial modifier of
place: 6 points.

Company. Model I (code P38BMGXY)

It is planned to install and run queues of management automation system, which will
consist of a number of sub-systems in RA Police Passport and Visa Department units.

Evaluation

1. The sentence is generally comprehensible: 7 points.

2. There are no significant omissions, the system has recognized almost all units: 8
points.

3. The existing vocabulary is not totally divorced from the context, the word ‘run’
is subject to change though: 8 points.

4. There is a syntactic error. The wrong position of the word ‘queue’ has led to a
breakdown of the modifier and the word modified (‘queues of management,” should be
‘management of queues’). The definite article has been omitted (the RA Police). In this
case the adverbial modifier of place would be better to have been placed in the middle
of the sentence, as when placed at the end of the sentence it causes some
misunderstanding. The word ‘sub-systems’ should have been rendered as ‘subsystems,’
and the ‘automation’ — ‘automated’: 5 points.

Company. Model II (code V3JBQKAY)

It is envisaged to install and launch a queue management system consisting of a number
of sub-systems in the passport and visa department of the Police of the Republic of
Armenia.
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Evaluation

1. The sentence is clear and understandable: 9 points.

2. The word ‘wjuindwunwgyws’ is omitted. The word ‘wnnpwpwdwnul’
(‘unit’) is not translated either: 8 points.

3. The vocabulary is selected according to the context: 9 points.

4. In the original, the sentence is complex, while in the translation, it has turned into
a simple one. The adverbial modifier of place in this sentence must be put in a middle
position, as in this case the meaning of the sentence is misunderstood. The word ‘sub-
systems’ should have been translated as ‘subsystems’: 6 points.

Stage 11

In the second stage, the general format (style) of the document (for example, tables,
paragraphs, position) was assessed according to the mentioned criteria. The assessment
was carried out on a scale of 0-10 as mentioned above. At the same time, the original
Armenian was given 10 points, but no translated version was given more than 9 points,
taking into account the element of subjectivity.

The structure was assessed by the following formula:

X =10 points - 10 x Error Quantity / Quantity in the Original

If (X>9) THEN 9 ELSE X

Average result = Sum of 9 criteria / 9

The number of indicators for each criterion was calculated, the number of errors in
each criterion in the set of the given criteria was assessed, and the specific weight of
the sum of the given types of errors was subtracted from 10 points. At the same time, if
the score was greater than 9 in the formula, then it was given 9 points taking into
account the element of subjectivity.

6. Conclusion

We present the separate averaged grades of the content examination of the whole
sample, according to the samples, which were also combined and a unified and average
grade was provided with the accuracy of 2 digits after the comma.

Translation Sample 1 Sample 2 Sample 3 Average
System rating
5 2 @ 5 Bo& g 2k
&b ) i &b ) i &0 ) i
[ < 5] < < 5] < < )
- = > - = > - = >

Google 693 794 743 525 6,67 596 6,25 644 6,35 6,58
Translator

(code
UJ7VD8JS)
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Yandex 795 586 691 482 2,18 3,5 333 7 517 5,19
Translator
(code
TNFWIU3A)
Company: 7,53 895 824 726 7,13 7.2 4 8,44 6,22 7,22
Model I
(code
P38BMGXY)
Company: 795 895 845 726 7,19 7,23 6,17 828 7,23 7,65
Model 11
(code
V3JBQKAY)
Table 1. Joint average grades by samples (Russian)

Translation System Sample 1 Sample 2 Sample 3

=

] o -5} ol e (5] e |} Q b=

$ = ¥ % = 2 & 3 2 =

] o0 b ® o = < ) - )

Z & 4 5 3 2 % 3 2 =

Ce @ Z te ) = ) = g

>

<
Google Translator 725 7,77 7,51 6,77 6,49 6,63 75 844 797 773

(code UJ7VD8J8)
Yandex Translator 8,08 58 697 6,63 23 4,47 55 689 6,2 588
(code TNFW9U3A)
Company: Model I 8,38 895 8,67 8,01 8,16 8,09 692 85 7,74 8§17
(code P38BMGXY)
Company: Model IT ~ 8,43 9 871 815 7,95 8,05 7,67 8,44 8,06 827
(code V3JBQKAY)

Table 2. Joint average grades by samples (English)

As a result of the evaluation through the method mentioned above, we came to the
following conclusion: the scores of the English and Russian translations of the studied
samples depend on the language and system of translation.

A study of translations done by translators the world over has shown that the
Russian ones are the most successful and comprehensible by Yandex Translator, and
the English translations are the most successful and comprehensible by Google
Translator, which was once again proved by our research findings by calculating the
ratings of all translations. Translations of the Company's two translation models are
qualitatively superior to those of Yandex and Google translators, and are almost
equivalent to each other, but with the first model the terms are better preserved, and in
case of the second one it is the overall idea that is conveyed accurately (Tables 1 and
2).

The study also found that the Yandex Translator is the most accurate in terms of
appearance (style) and earned a lower score by almost all criteria. The other three

2
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systems under study generally show adequate results depending on the criterion. They
earned a little bit higher or a little bit lower.

With the advance of modern technologies, the fast pace of life and the time scarcity,
it becomes necessary to use translation tools to facilitate and speed up the work of a
translation specialist. We believe that the criteria we have developed will enable to
offer an accurate and non-subjective assessment of the quality of a translation program
and determine whether or not it can be applied to the learning process or translation
projects being implemented.
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