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Abstract. The lack of free public accessible Kazakh language corpus is
one of the difficulties that Kazakh linguistics researchers face. Corpuses are
used as a data source in statistical linguistics for the detection of unigrams,
bigrams and n-grams. These data help analyze the structure of the language and
find the most used words, etc. The aim of this paper is a step towards
supporting Kazakh linguistics with the open source corpus built on Wikipedia
dumps and one of its applications a Kazakh spell checker. Now, corpus
contains over 21 million words. It is also open source and waiting for any
contributors and suggestions.
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Anpatnma. Ka3zak T KOpPHyChblHA KOFaMJBIK KOJDKETIMIUTIKTIH
JKETICTICYIIUTIT - Ka3aK JUHTBUCTEPIHIH KUBIHABIKTapbIHBIH Oipi. Kopmyctap
HETi3iHJIe yHWUTpamM, OurpamMm JkoHE n-rpamMmiaapiasl  Taly  YIIiH
CTaTHCTUKAJIBIK  JIMHTBUCTHKAJa JIEPEKTEpIiH KaillHap Ke3l  peTiHzae
naigananeiafbl. by AepekTep T KYPBUIBIMBIH TaljayFa KOHE €H KHi
KOJIZIAaHBUIATBIH co37epal Tabyra kemekrtecenmi. Ocbl MakajdaHBIH 0acThl
MakcaThl - Ka3ak Tin OuTliMiH Bukumenus nepekTepiHe HETI3JIeNreH AaIllblK
OacTamkbl KOJIBIMEH KaMTaMachl3 €TyJeri Kajam, ajd OHBIH Oip KOCBHIMIIIACHI
peTiHae Ka3ak TuliHiH opdorpadusiceln Tekcepy. Kasipri yakeitta Kopmycta 21
MUWJUTHOHHAH actaM cesjiep 0ap. On coHmaii-ak O0opiHE € aIllbIK, Ke3-KeJIreH
CEepIKTeCTep MEH YCBIHBICTAPbI KYTY/IE.

KinT ce3nep: N-rpamm, KOpITyC, opdorpadusHb TEeKCepy,
TOKEHU3ATOpP.
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skeksk

AnHoramusi. OTcyTcTBHE CBOOOJHOTO OOIIECTBEHHOTO JOCTyIa K
Ka3axCKOMY $I3bIKOBOMY KOPIIyCy SIBISIETCS OJHOM U3 TPYAHOCTEH, C
KOTOPBIMH CTAIKHBAIOTCS Ka3axCTaHCKHE JIMHTBHCTHI. Kopmycer
HCIIONB3YIOTCS B KAYECTBE UCTOUHHMKA JAHHBIX B CTATUCTUYECKOM JIMHTBUCTHKE
JUTsL OOHApYXKEHHUsST YHUTpaAMM, OUTrpaMM B N-TpaMMOB. DTH JIaHHBIE TIOMOTAIOT
MPOaHATH3UPOBATh CTPYKTYPY SI3bIKa U HAWTH HauOOJIee 4acTO UCIOIb3yeMbIe
cioBa u T.4a. Llenb JaHHOW CTaTb — IIAar K MOJIJEPKKE Ka3axCKOH
JUHTBUCTUKHA C OTKPBITBIM MCXOJHBIM KOPITyCOM, IMOCTPOSHHBIM Ha JaHHBIX
Bukunenuu, u ogHUM U3 €r0 MPUIIOKEHHUH SBISIETCS MpoBepka opdorpadun
Ka3aXxcKoro s3bika. Ha maHHBI MOMEHT KOpIyc coAepkUT Oonee 21 Mummona
cioB. OH TakXke OTKPBHIT [JII BCEX W JKIAET JIFOOBIX COYYacCTHUKOB U
MPEIJI0KEHUH.

KuroueBble ciaoBa: N-rpamm, Kopmyc, TmpoBepka opdorpadumu,
TOKEHU3ATOP.

Introduction

Current research aims collection and development of resources to solve
the need for a data bank of Kazakh language words and to serve as training
data for data-centric computing. It can be used as a data source for spell
checkers, word processing documents, and in language detection problems and
etc.

Kazakh language is one of Turkic languages, so it has inflectional and
derivational agglutinative morphology, which causes that these languages have
a lot of various word forms. It is the official state language of Kazakhstan and
the mother tongue for more than 10 million people around the world. But
before the 90s of the last century because of historical reasons, the Russian
language was used in colloquial and written speech. This fact, in turn, caused
the problem of small amounts of work in the Kazakh language in such areas as
entertainment, science, official documentation, etc.

Related Work

The Brown corpus [1] was the first text corpus of American English.
The original corpus was published in 1963-1964 by W. Nelson Francis and
Henry Kucera at Department of Linguistics, Brown University Providence,
Rhode Island, USA. The corpus consists of 1 million words (500 samples of
2000+ words each) of running text of edited English prose printed in the
United States during the year 1961 and it was revised and amplified in 1979.

The British National Corpus (BNC) [2] is a 100 million word collection
of samples of written and spoken language from a wide range of sources,
designed to represent a wide cross-section of British English from the later part
of the 20th century, both spoken and written. BNC is used as a model for many
modern corpora.
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The Russian National Corpus (RNC) [3] is over 300 million words. The
corpus of Russian is a reference system based on a collection of Russian texts
in electronic form. The Russian National Corpus covers primarily the period
from the middle of the 18" to the early 21* centuries. This period represents
the Russian language of both the past and the present in a wide range of
sociolinguistic variants: literary, colloquial, vernacular, in part dialectal. The
Corpus includes original (non-translated) works of fiction (prose, drama and
poetry) of cultural importance which are interesting from a linguistic point of
view. Apart from fiction, the Corpus includes a large volume of other sources
of written (and, for the later period, spoken) language: memoirs, essays,
journalistic works, scientific and popular scientific literature, public speeches,
letters, diaries, documents, etc.

Unfortunately, to date, very little work has been done to create a
publicly available Kazakh language corpus, but we found some good corpora.
The first attempts to build a large-scale corpus of Kazakh language were made
by Kazakh Language Corpus [4] and Almaty Corpus of Kazakh [5] projects.

Kazakh Language Corpus (KLC) [4] which is provided by Nazarbayev
University research team containing over 135 million words and more than 400
000 documents classified into five major genres (domains): literary, publicistic,
official, scientific and informal. Second, Almaty Corpus of Kazakh language
(NCKL) [5] which is created by efforts of the department of general linguistics
and foreign philology of faculty of philology, literary study and world
languages of Al-Farabi Kazakh National University under the leadership of the
chief of the department G.B. Madiyeva with the participation of the staff of the
faculty of philology of Higher School of Economics National Research
University (Moscow). At the moment the size of the corpus is more than 40
million word tokens. Finally, The Kazakh Web Corpus [6] created by Sketch
Engine. This corpus is collected from the web using SpiderLing crawler. The
corpus was prepared according to standards described in the document A
Corpus Factory for Many Languages (Kilgarriff et al. at LREC 2010). Data
were downloaded in January 2012 with the total size 139 million words. Texts
were cleaned and deduplicated.

All these corpora are probably good, but there is one minus, we can not
use them in our studies since they are private. Because of the fact that we do
not have a widely available open source corpus, many studies are being ended
at this stage. We want to improve it with our small contribution to Kazakh
linguistics by creating this corpus.

Corpus Purpose

Corpuses are used as a data-source in statistical linguistics to detect
unigram, bigrams, and n-grams. This data helps to analyze language structure
and to find most used words and etc. The main goal of the corpus is to facilitate
academic studies of the vocabulary and grammar of the language, as well as
subtle, but constant processes of changing the language in a relatively short
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period of time: from one to two centuries. Another purpose of the corpus is to
serve as a reference point for lexical, grammatical and accentological questions
and the history of language. Modern IT-technologies greatly simplify and
accelerate the processing of large amounts of text, which creates an opportunity
for mass statistical analysis of texts. As a result, the study of the language now
yields results that could only be guessed earlier. At present, truly scientific
descriptions of grammars and academic dictionaries should be based on the
corpus of their respective languages. The use of the body data is desirable (if
not always strictly necessary) in other, more specialized language studies.

Therefore, the main users of national corpora are linguists of various
profiles. Nevertheless, the corpus is also useful for non-linguists. Reliable
statistical information on the use of language in a certain period or a certain
author may be of interest to researchers of literature, history and other
humanitarian subjects. National corporations are also useful for language
teachers, both local and foreign; language textbooks and curricula are
increasingly oriented toward the corpus. The case can be used to find out the
options for using unknown words by foreigners, students, teachers, journalists,
writers. Thus, the corpus is designed for people who are interested in the
structure and use of the language, whether it is their professional interest or
not.

Building Wikipedia Corpora

Most popular Brown [1] and Oxford [7] corpuses are collected by people.
A new trend is gathering the corpus from the web using spiders and crawlers.

Wikipedia is a very valuable resource. It is online encyclopedia that is
collaboratively edited by volunteers. The idea of building a Corpus using
Wikipedia is not new. It was used in most of previous works, because of its
availability and popularity. Entire Wikipedia is publicly available through
XML and SQL dumps and edition in Kazakh languages exist [8].

A Wiki dump is a single large XML file containing all the articles of the
Wikipedia. Generally the size of the dump is not very large. The compressed
version of all articles in Kazakh language takes about 100 megabytes. After
extracting the size of XML file becomes 1.2 gigabytes.

Despite its benefits, the information extracted from Wikipedia dumps
cannot be easily used as a corpus, because they consists of heavy and complex
wiki markup (Table 1.). Wikipedia content is not primarily written in a
standard XML-based markup language such as HTML, but in a specific
markup language for wiki called wiki markup. (Table 2.). In order to get the
desired plain text from wikitext we used a WikiExtractor [9] and wiki2text [10]
libraries. Wikipedia contains about 225647 articles in Kazakh language. Wiki
text frequently contains incorrectly formed wiki markup such as a missing of a
closing tag for a table or wrong line breaks, and these elements may cause a
problem. Fortunately, for Kazakh language uses Cyrillic symbols, and this
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problem was be solved just by removing all characters except Kazakh letters
and selected delimiters.

Table 1
Wikipedia dump structure

[[CanaT: Xumuna] ]
[[CanaT:0u3uxa] | </text>
<shal>nd1xsx9xrvtfoOve@pyl@vggqnodn3boz</shal>
</revision>
</page>
<page>
<title>llyyxsipken (AxMona obnwice)</title>
<ns>@</ns>
<id>42584</id>
<revision>
<id>1884857</id>
<parentid>1814276</parentid>
<timestamp>2013-03-24T07:03:06Z</timestamp>
<contributor>
<username>5Sibom</username>
<id>4616</id>
</contributor>
<comment>/% Cintemenep *x/</comment>
<model>wikitext</model>
<format>text/x-wiki</format>
<text xml:space="preserve">{{Enpi mexeH-Ka3akcraH

CTaTycCnl = bl

| y Ay
|aTayw =llyHKepKen
|cyper

|akiMuinik Kydi
|lat_deg = 51 |lat_min
|lon_deg = 68 |lon_min

6.6
30.85

22 |lat_sec
14 |lon_sec

That frequency table show that most repeated words are connected with
Geography field. After extraction of plain text corpus, the python nltk [11]
library allowed generating bigrams and trigrams [12]. Totally our corpus
containing over 21 million words and 1,3 unique words.

Applications: Corpus for spell checking

An important application of corpus is spell checking. To give a first
impression of the use and effectiveness of corpus, we made some preliminary
experiments with a spell checker algorithm based on example of taken from
Peter Norvig [13]. The example code can be found in repository of project
[12].

Future work

We would like to extend corpus with adding more resources to make it
competitive with commercial versions. The logical extension of this goal is
through obtaining textual data from the web Most popular strategy which was
used on building web articles based corpora is to use the Wikipedia corpus as a
seeds for bootstrapping the a lot more information from World Wide Web[14].
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Table : Wiki markup

Wiki markup Function

== heading level 2 == heading

o horizontal rule

:indentation level 1 indentation

* item unordered list

# item ordered list

: definition 1 definition list

Mitalic text’’ italic

?77bold text’’’ bold

L ’bOld 1ta11c text’ 11 l){_]l(l lldh(b

<small>small text</small> small font-size

0<sub>2</sub> subscripts

[[target page name|link label]] internal link to another wiki page

[[http://www.wikipedia.org Wikipedial] | external link

[[File:Image.png]] image
Conclusion

Totally we have build corpus for Kazakh language, which contains over
21 million words and 1,3 unique words. With almost 600 thousand words with
different derivations. We believe that availability of this data will be helpful for
other people interested in further research.
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