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FOREWORD

These Proceedings include papers presented at the International Conference
on Turkic languages Processing “Turklang-2015” (Kazan, Tatarstan, Russia,
17-19 September 2015).

These Proceedings were published with financial support of the Russian
Foundation for Basic Research, project Ne15-46-07007.

The participants of the Conference were scientists and specialists from
Russia (Kazan, Moscow, Bashkortostan, Yakutia, Chuvashia, Tuva, the Crimea,
and others), Azerbaijan, Kazakhstan, China, Kyrgyzstan, Turkey, Uzbekistan,
the United States and the Czech Republic. The Conference is focused on
the relevant problems of computational linguistics in Turkic languages. The
participants discussed issues related to the development of formal linguistic
models, corpora projects, machine translation tasks, applied systems and
technologies of computer and cognitive linguistics. Common features in the
lexis, morphology, syntax and semantics of Turkic languages allow researchers
to use similar approaches, methods and technologies in their projects.

The subject of the Conference is in constant development. Today, it
includes a new area focused on unification of grammatical annotation systems
in the corpora of Turkic languages that was thoroughly discussed within the
Uniturk seminar (“Unification of Grammatical Annotation Systems in the
Electronic Corpora of Turkic Languages”). Currently, there is a lack of a single
unified annotation system for Turkic languages, including standard tags for
morphemes and morphological categories. Unification of corpora annotation
systems is not a trivial practical task and it requires theoretical reconsideration
of many traditional grammatical descriptions.

The creation of new terminology in Turkic languages is an important issue.
The appendix to these Proceedings contains a new terminological dictionary
on computer science for four languages (English-Russian-Tatar-Chuvash
Dictionary of Computer Terms).

The organizers of the Conference would like to thank the Director of the
Institute of Computational Mathematics and Information Technologies of
Kazan Federal University (KFU) R. H. Latypov, the Director of the Institute of
Philology and Intercultural Communication of KFU R. R. Zamaletdinov, the
Director of the Higher Institute for Information Technology and Information
Systems of KFU A. F. Khasianov, as well as members of the Research Institute of
Applied Semiotics of the Tatarstan Academy of Sciences for their contribution
to the organization and success of the “Turklang-2015” Conference.

D. Sh. Suleymanov
Chairman of the “Turklang 2015 Program Committee
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SECTION 1 MACHINE TRANSLATION
TECHNOLOGIES

STUDY OF THE PROBLEM OF CREATING STRUCTURAL
TRANSFER RULES AND LEXICAL SELECTION FOR THE
KAZAKH-RUSSIAN MACHINE TRANSLATION SYSTEM
ON APERTIUM PLATFORM

Abduali Balzhan'!, Akhmadieva Zhadyra?, Zholdybekova Saule’,
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Active integration of Kazakhstan into the world community and
the increasing volume of information flow between our country and its
foreign partners, and a real need of different segments of population
for operational machine translation while using the Internet, determine
the relevance of machine translation between the Kazakh language and
various major world languages, like English, Russian, French, German,
and recently, Chinese languages, as well as in the vice versa machine
translation. The priorities of information interaction for the population
of Kazakhstan with foreign partners and internally are mainly defined
by interaction in three languages: Kazakh, English and Russian. In this
regard, it is highly relevant to have highly efficient instrumental support
machine translation for the trilingual language interaction. So are actual
research and development industrial quality machine translation systems
from Russian language to Kazakh language, and vice versa. Analysis of
the state of research in the field of machine translation from Russian into
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Kazakh shows that research in this area is practically nonexistent, despite
the presence of two or three commercial machine translation software
products, the quality of the translation which is not high enough. We create
Kazakh-Russian translation system with using Kazakh lexical rules from
English-Kazakh and we based on the Russian-Tatar Apertium platform.
And we create Kazakh-Russian dictionary on the Apertium platform. We
search and make some rules for this language pairs.

1. Introduction

Automation and improvement of translation quality is very
actual problem in the sphere of artificial intelligence. As we know,
the organization of machine translation — a set of interrelated stages
performing algorithms. In the field of machine translation by the main
topical issue there is a problem of quality of machine translation. So far
various methods of machine translation are developed from one natural
language to another.

In this article describes a problem of creating structural transfer
rules for sentences and lexical selection for the Kazakh-Russian and
Russian-Kazakh language pairs on a platform Apertium.

2. Structural transfer rules

Three type of dictionaries are used in Apertium platform for lexical
processing: monolingual dictionaries, for morphological analysis and
generation of Russian, Kazakh and bilingual dictionaries for Kazakh-
Russian, Russian-Kazakh, lexical transfer.

In the Kazakh-Russian dictionary, apertium-kaz-rus.kaz-rus.dix is
filled with words and their translations. For example:

“<dictionary>

<alphabet></alphabet>
<sdefs>
<sdef n="num” ¢="Hms uncnurenbHoe”/>

</sdefs>
<pardefs>
<pardef n="_num_gender”>
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<e> <p><P</P><r><s n="m”/><s n="an”’/><s n="sg’/><s
n="nom”/></r></p></e>

<e> <p><I></I><r><s n="m"/><s n="an”/><s n="sg”/><s
n="det”/></r></p></e>
<e> <p><></I><r><s n="m”/><s n="an”/><s n="sg”’/><s

n="ord”/></r></p></e>

</pardef>
<e><p><I>0ip<s n="num”/></I><r>ommH<s n="num”’/></1></
p><parn="__num_gender”/></e>".

We create for words new paradigm for numerals. It is for do not
write one analyses for all words. In this paradigm we write gender,
case, number.

And for Adjectives we create same paradigm with numerals.
Adjectives has three degrees of comparison.

<pardef n="__adj sint”>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg’/><s
n="nom”/></r></p></e>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg’/><s
n="det”/></r></p></e>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg”/><s
n="ord”/></r></p></e>

<e> <p><I><s n="subst”/></I><r><s n="m”/><s n="an”’/></
></p></e>
<>  <p><I><s n="comp”’/></I><r><s n="comp”/></r></p></e>
</pardef>

Then in the period of translating some words, which have two
meaning, it can be seen that sometimes words in not applied part-
of-speech tag right. For example “copoxa uenoBexa”. There is word
“copoka” has two meaning: 1. Number — “forty” and 2. View of bird —
“magpie”. To solve this problem we must write rules for this situation.
And in the apertium-rus.rus.rlx we write rule:

# Number: for “Copok genoBex” — genitive

SELECT Gen IF (0 Num) (1 N + Gen) ;

To improve quality of translation it is very important to fill dictionary
with words with correct part of speech tags.
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3. Lexical selection

All words in a sentence related in meaning. The machine translators
in translating an ambiguous word in many cases, do not translate
correctly. To solve this problem you need to use the rules of lexical
selection. Lexical selection — selection of the respective translation of
the original proposal. [3]

Template used in the lexical selection.

<Rule> — the beginning of the rules;

<Match lemma = “specified keywords”> — defines the word;

tags = “parts of speech” — speech tag of the defining words, for
example, a noun — “n”, name prilogatelnoe — “ad;j”, t.s.s.;

<Select lemma = “Choose Your Word” — the choice of the respective
transfer “defines the word”;

tags = “parts of speech” — a tag that indicates the part of speech the
word translated treated;

</ Match>, </ rule> — closing to appropriate tags.

These lexical rules are in the open / free code platform Apertium,
the module apertium-kaz-rus.kaz-rus.lrx.

<rule>

<match lemma="kepy” ><select lemma="cmorpeTp”/></match>

</rule>

<rule>

<match lemma="Tyc” tags="n"/>

<match lemma="kepy” tags="v.*”>

<select lemma="Buanuth” tags="*.perf.*”’/></match>

</rule>

As an example, the Kazakh word “xepy” translated into Russian
as “ Bumetb, cmoTpeTh.” If the sentence “ Men Tyc xepaim “ word “
kepaim “ combined with “ Tyc” is on the lexical rule translated as “
BHJIeTh “, and in other cases, translated as “ cMoTpeTh .

Currently we considered methods and sampling and the lexical
grammar of the variable is in their machine translators.

4. Results

Running Kazakh-Russian (and vice versa) systems translate simple
phrases and sentences. In Kazakh-Russian bilingual dictionary contains
9043 word.



Abduali Balzhan et all 9

5. Conclusion

As a result of the solution of these tasks were developed bilingual
and monolingual dictionaries on a platform Apertium, also were
investigated structural transfer rules for sentences and the rules of a
lexical selection, was executed experimental check and assessment of
machine translation.
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