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A.A. SHARIPBAY

ScientificResearch Institute "Artificial intelligenceAstang Kazakhstan

PROBLEMS AND PROSPECTS OF COMPUTER PROCESSING
OF THE KAZAKH LANGUAGE

1. The current state of the Kazakh language.

The Kazakh language is thational language of the Kazakh people, the indigenous population
of the Republic of Kazakhstan and residing in many other countries around the world. So he, like
any national language, which is the main means of communication of native speakers should
devdop.

The Kazakh language is the state language of the Republic of Kazakhstan and the demand for it,
as in the internal relations of the country and in international relations has increased. So he, like any
state language should be used in all areas dfaoteal activity in our society and to get support
from the state.

However, the status of the Kazakh language proves otherwise. First, the Kazakhs living in
different countries can not be written to communicate among themselves, as they use different
alphabets and spelling. Secondly, the Kazakhs living in their home country, can not fully use the
Kazakh script due to the large diversity of terminology and spelling in printed matter. Third, the
current Kazakh alphabet based on Cyrillic not always suppditednodern computers and
electronic means of communication and still produces linguistic differences.

The main reason for this state of the Kazakh language is the lack of basic standards on phonetics,
spelling, grammar rules, terminology, etc. In the teaksoon the Kazakh language, there are many
contradictory statements regarding the linguistic foundations of language.

To illustrate the effect of such a provision of the Kazakh language, you can give a short history
of his writing.

It can be assumed thdttet source of writing Kazakh language are ancient Turkic writing, which
are preserved in the runic monuments were first deciphered in 1893 by the Swedish scientist
Thomsen gbout ityou can learnmorein the museunof writing in the L.N.GulilyovENU).

A new Arabic-based Turkic writing method called usul jadid was invented by prominent Tatar
enlightenerlsmail Gaspiralil851:1914) Using this method Akhmet Baytursynuly converted the
Kazakh writing system to the Arabic alphabet in 1912. He refined the Karakiefc system and
developed the new Arabltased Kazakh alphabet which consisted of 28 letters. This alphabet was
used in our country until 182 while the Kazakhs living abroad (particularly in China) still use it.

Soviet rule changed the Kazakh alphatvéte: first it was changed to the -B&ttered Latin
based alphabet in 192then 42lettered Cyrillicbased alphabet in 1940. The latter reform has
preserved all 33 letters of the Russian alphabet and added 9 letters for specific Kazakh sounds.

The lates reform is absurd from the point of view of the progressive linguistics, as it was done
by force without features of the Kazakh language and destroyed its internal unity and grammatical
patterns. This reform is not only not allowed to develop, but siithabes the Kazakh language.

Not necessario be an expert in linguistics to verify thisecause this reform is required to save the
Kazakh text grammatical rules of the Russian languageyiiting and even reading the Russian
words in the Kazakh texthsuld be in accordance with the rules of Russian language. As a result of
this reform in the Kazakh orthography has accumulated a significant amogontoadictions

which affect the culture of writing, spelling interfere with learning and as a resulKézakh
language is deformed by the day, changing their unique sound and grammatical p&terns.
clarity, imagine that for the enrichment of the Russian language is proposed to add a sound of
English, while keeping unchanged the rules of writing andingaEnglish. It is clear that such a
proposal for the enrichment of the Russian language is a complete nonsense. But despite the
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absurdity of such enrichment of the Kazakh language, some believe that the correct pronunciation
and spelling of Russian wordsthe Kazakh text is a sign of literacy.

Thus, forced cyrillization of writing of the Kazakh language has led to the fact that today a
phonetic system and spelling norm of the Kazakh language were wrong and evil. Therefore, today it
IS necessary to corethe situation to the Kazakh language in the future, not to lose their identity
and harmony.

Not understanding of these problems by experts and figures in linguistics and language policy is
bewildering. Until now, publishes textbooks and scientific bosks o s e aut hor s cané
between the concept of "sound" and "letter", does not know what a "phoneme", etc. Especially
surprising the fact that many textbooks and training manuals on the Kazakh language contradict
each other.

2. Problems of reforming of the Kazakh language and the change of the alphabet.

The current state of the Kazakh language not only allows it to full functioning as a state
language, but also directly prevents it. The Kazakh language is deformed day by day, changing its
sounding ad disrupting the natural grammatical rules. Therefore it is necessagforon the
Kazakh language to eliminate these and other contradictions.

For organizing and unification of the sound system is expected to develop and approve standard
phonetics of he Kazakh language, which would require changing its alphabetderalopment
spelling norms, as well as the processing of grammatical eties

It is important to note that changing of the alphabet of the Kazakh language is not necessary to
engage in anodification of the current based on the Cyrillic alphabet, and it is necessary to pass at
once to the Latin alphabet, to leave all the linguistic problems in Cyrillic and not to be confused
where the new rules, and where the old.

At present we have devgled the project of national standard of phonetics of the Kazakh
language, which, based on the theory of A.Baitursynov determined the number of sounds of the
Kazakh language, carried out their classification, built signs for the sounds of the phonetic
trangription of the Kazakh language. The proposed project is a phonetic alphabet sounds of the
Kazakh language examination will be held in the International Phonetic Association. These works

are performed within the project for 20220 1 4 . ACr eat coopus obthe Kazakhhu s t |
language and revision of its phonetic structure, representation of Kazakh phonemes in the
Il nternati onal Phonetic Al phabet 0, financed b

research in the field of economic, social and husani ence s o0 .

In this paper, we have only confirmed that the Kazakh language has only 28 sounds, 9 of them
vowel s and 19 consonant s. Among the 5 vowel |
D, E,thhéir all ophones. Al,ly,h 199, dez, ody, sdp, nug nit, stc, &n,, Ts,, d
1929, before developing a Latinized alphabet the number of consonants of the Kazakh language
increased to 20, added sound AT, denoting th
borrowed in 1940 from # Russian language does not violate the phonetic and phonological
patterns of the Kazakh language, as they will help to correctly pronounce the international terms
such as: 90dz¢IsO, 90CkEd, 90CydqdzO, o0OttdOdzls, 9]
odyd, ot¢Odz, otk ls, "OHdM, ~r0O0¢d, ~OdOI, ~OtsM,
wWOogCls, wWOoOCkd Isjls, W oL O, w02 dz, ¥ OkzdzO, WdHJtOYC
Wsdzj sdS O, WtodzdzO, WtsteWtste, WthWtste, Wslstsdzg, WitcO

Thus, we canssume that in the sound system of the Kazakh language will be 31 sounds, they
are:0, ,p, .#y,Ld, .8, BWLOts, Mmsfzx, T+, W . THis proves ro,
that the need to change the alphabet of the Kazakh language.

3. Theproblems of computer processing of the Kazakh language

At present the development of any natural language is unthinkable without information
technologies. There are already developed multimedia dictionaries, automation programs for
teaching, machine tranation, speech recognition and synthesis, text generation, text content
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interpretation, etc. for English, French, Russian, Japanese, Chinese and other languages. This level
of development is possible for the Kazakh language too.

Computer processing of théazakh language involves the creation and use of the appropriate
information resources in the Kazakh language. The databases of spelling and terminological
dictionaries, the Kazakh language training systems, programs translators from the Kazakh language
to another and vice versa, code conversion systems of the text in the Kazakh language from one
graphics to another, speech recognition and synthesis system, etc. In this regard we carry out the
p r o j Autonhatiofi of recognition and generation of the Kazakhten and spoken languages
which is also financed by MES since 2011 on
technol ogi eso.

It is known that all computers and telecommunications equipment manufactured in the world
support and will support the Blsh alphabet. To input and process characters of other alphabets
one needs special code tables and drivers, their development and installation requires a considerable
amount of money and intellectual efforts.

It is known that development of informatio@sources is a science intensive and costly process.

It is carried out by the use of modern information technologies that support the English alphabet by
default. Today in many countrie§ermany and Russiare being discussed issues of development

of information resources in the Engliblased alphabetsyhich not require the development of

fonts and program drivers, various sorting, search and recognition programs (e.g. for scanners). And
all that requires large extra costs and highly qualified humamumess By this reason, in order to
considerably facilitate development of information resources in Kazakh and reduce their costs it is
necessary t@onvert the Kazakh writing system to the Latin graphid&e must also retain the
same sequence of letterdiist will enable us to uséuilt-in sorting, search and recognition
programs included in any system packages that rapidly change depending on the computer
hardware specifications. Otherwise operating on the basis of Cyrillics alphabet of the Kazakh
languagegenerates a collateral and unjustified problem of support of the Kazakh alphabet without
which decision possibility of use of modern information technologies is absolutely excluded. Some
drivers are incompatible with each other that leads to a redoipgewiously created information
resources and require an additional labor and material costs.

Now because of the lack or inconsistency of such drivers, even in attempt of transfer of the text
in the Kazakh language from one computer to another it is negaesgerform anew work on its
set and formatting. At mass penetration into an everyday life of computers with various
configurations and program systems the volume of such unnecessary works will inarehge.
now not to take drastic and reasonable mess the problem will pass from category difficult
solvable in unsoluble, and we should in empty be spent as, first, quite often there will be vain works
on creation of earlier created information resources, secondly, development and adjustment of
necessyy drivers demand considerable financial means and intellectual efforts.

For those who worries that because of alphabet change we will lose and we won't be able to read
earlier published literary, cultural, scientific, it is possible to tell that theraaeerious problems.

For this purpose it is necessary to enter only once into memory of the computer the necessary text
presented on the basis of any graphicanslation of the Kazakh text from one graphics on other
graphics can be automated, and thehig text can be printed out for reading in any graphics
[www.alphabet.kz]. So in 2013, we have prepared a project "Scientific, methodological,
technological and methodological base for the conversion of the Kazakh writing to the Latin
alphabet"” and won gna funding of the Ministry of Education and Science of the Republic of
Kazakhstan for 20232015

Currently, under the guidance of my research nebte of work on the computer processing of
the Kazakh language. There are strong theoretical and practical groundwork in the following
directions:

Phonetics:

- number and classification of sounds of the z&kh language, their linguistic
characteristics and methods of notation;
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- the mathematical model of the phonetic system of the Kazakh language, which
presupposes the separation of sounds into natural classes, suitable for automatic processing of
speech;

- the applied model of the automatic transcriptor is constructed, allowing to pass from
alphabetic structure of a word to a phonetic transcription.

Morphology

- the mathematical model of morphological rules of the Kazakh language is constructed;

- methods and ahgsis algorithms and synthesis of words and word forms of the Kazakh
language are developed.

Syntax

- the mathematical model of syntactic rules of the Kazakh language is constructed;

- methods and analysis algorithms and synthesis of word combinations arsl aifthe
Kazakh language are developed.

Speech Recognition:

- methods and algorithms of delimitation of speech, segmentation of a speech signal
within the limits of wide phonetic classification are developed;

- methods and algorithms of recognition of rpasounds with application twihreshold
scalar recognizers and some specific sounds of the Kazakh language are developed;

- the algorithm of recognition of separate Kazakh words of the limited dictionary with use
of a dynamic time number is developed,;

- for fast search of the data the tree of transcriptions is constructed of the big dictionary;

- the concept recognition syntactically related sentences are developed.

Speech Synthesis:

- algorithms of transcription of the Kazakh words and sentences are developed,;

- synthesis algorithms of the Kazakh speech from the free text are developed,;

- the algorithm of training of model of synthesis of the Kazakh speech to the certain
announcer is developed.

There are realizations of the methods set forth above and algorithtihe form of program
applications which show fruitfulness of used approaches and mathematical models. Three
participants are defended candidate dissertation on the specialty 05i18/athematical and
software of computers, systems and computer networks.

Three participants work over theses for a doctor's degree PhD on the topic of the project.

Five participants are working on master's thesis on the topic of the project.

The progress in automation of processing of the Kazakh writing and recognition amekss/oft
the Kazakh speech will bring direct and immediate results in all spheres of intellectual activity of
our country that confirmprospects of a computerization of the Kazakh language

4. Prospects for computer processing of the Kazakh language.

In order that it is correct to make a computerization and development of the Kazakh language it
is offered to solve 77 problems in the following 7 directions:

|. Standardization of Kazakh language:

l.1. A standard phonetics;

l.2. A standard the alphabet ancteding of letters;

1.3. A standard orthography;

l.4. A standard grammar (morphology and syntax);

1.5. A standards industrial terms;

l.6. A standards onomastics and toponymy

I.7. A standard of measurement of Kazakh language knowledge.

Il. Electronic dictionaries of Kazakh language:

[I.1. Electronic orthographic dictionary;

[I.2. Electronic orthoepic dictionary;

I1.3. E-semantic dictionary of word forms;
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II.4. Electronic Phraseological dictionary;

Il.5. Electronic dictionaries;

I1.6. Multilingual electonic dictionaries;

II.7. Electronic dictionary diphones.

lll. Formalization of Kazakh language

[1l.1. Formalization of the phonetic and phonologic rules of sounds;

[1l.2. The formalization of the rules of wofdrmations with endings;

[11.3. The formalizaion of the rules of wordormations with the suffix;

[1l.4. The formalization of the rules of formation of phrases;

[11.5. The formalization of the rules of formation of simple sentences;

[1l.6. The formalization of the rules of formation of complex seoés;

[1l.7. The formalization of rules for the preparation of transcription and diphones.

IV. Automation of processing writing

Ww.1. Drivers and converters with any graphics (encoding) to another schedule (encoding) and
vice versa;

IV.2. Morphological analyzer;

IV.3. Generator word forms;

IV.4. The parser;

IV.5. Generator sentences;

IV.6. Converter of text in a semantic network;

IV.7. Semantic search engine.

V. Speech technologies of Kazakh language

V.1. Creation of an acoustic database;

V.2. Creation of an acoustic database;

V.3. Recognition of continuous speech;

V.4. Synthesis of individual words;

V.5. Synthesis of speech;

V.6. Hardware implementation of speech recognition;

V.7. Hardware implementation of the speech synthesis.

Vuw E-learning Kazakh language

Vul. Elearning and certification of the Kazakh language for the simple;

VUuR. E learning and certification of the Kazakh language for basic level;

VuB. E-learning and certification of the Kazakh language for intermetiats;

Vuw E learning and certification of the Kazakh language for good level,

Vub. E learning and certification of the Kazakh language for the higher level;

Vub. E learning and certification of the Kazakh language proficiency level;

Vur. Educatioal Webportal of the Kazakh language.

VII. Automatic translators

VII.1. Creation of KazakiRussiarEnglish-Chinese translation and audio dictionary

VII.2. Creation of KazakiRussian and Russidfazakh translator;

VII.3 Creation of KazakiRussian and RussiKazakh audio translator;

VIl.4. Creation of Kazaktenglish and EnglisiKazakh translator;

VIL5. Creation of KazakiEnglish and EnglistiKazakh audio translator;

VII.6. Creation of KazakiChinese and Chined¢azakh translator;

VII.7. Creation of KazakfChinese and Chines¢azakh audio translator;
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TURKS' EXPERIENCES WITH THE LATIN ALPHABET

A Brief History of the Alphabet

An alphabet is a set of symbols or characters that reprdbergsunds of a language in writing.

The purpose of an alphabet is to establish an exaeto-onecorrespondence between each sound
and its symbol. However, some languages use a diphthong (two vowels), or assign multiple
consonants for one sound.

The Ploenicians developed the first alphabet in the 18th century BC. This alphabet consisted of
just consonants. Over time, the Aramaic, the Hebrew and the Arabic alphabets were derived from
the Phoenician alphabet. In the ancient Hellenistic periods, Anatddithons added vowels to the
Phoenician alphabet and adopted it as the Greek alphabet. The claasicalphabetevolved
from the Greek alphabet called the Cumaean alphabet, which was adopted and modified by the
Etruscansvho ruled in the early years of Rome.

Il n honor of two K°%ktg¢grk princes Kul Tigin a
erected in the Orkhon Valley (now in Mongolia) in 732 and 735. The oldest Turkic alphabet, which
is called the G°kt¢r k adYgnisevipseriptionsiw the 8thuceneuy; o n
however, the exact ori gi ns ©he wdabdite of B€ kahggyagk a l
Committee of the Ministry of Culture and Information of the Republic of Kazakhstan lists 54
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inscriptions from the Orkhon, 106 from thensev, 15 from the Talas, and 78 from the Altai area.
Anotherold alphabet used by the Turks is the Uyghur alphabet.

In the 8th century, some Turkic groups started migrating away from Midsik iA different
directions. The Ojuz Tur ks, who moved to Ana
Ottoman Empire in 1299 and finally the Turkish Republic in 1923. During this move, they accepted
Islam and adopted the Arabic alphabet. In 1928kJ started using the Turkish Alphabet, which
was derived from the Latin alphabet.

The Yakut, Azeri, Uzbek and Turkmens developed their own Latin based alphabets during the
early periods of the 20th century, but they were not able to use them due todpf&Rsion.
Nowadays Turkmenistan, and Azerbaijan, use the Latin alphabet but Uzbekistan still uses both the
Latin and Cyrillic alphabets.

Why Need a New Alphabet?

Today, even though most countries use the Latin alphabet, there are some who still niese diffe
alphabets, such as the Arabic, Cyrillic, Hebrew, Greek,Geatgian alphabet€an all nations use
the same alphabet? How can they choose which alphabet to use? Answers to these questions are a
follows:

Historical and Cultural Reasons

Nations in tlis group adopted or developed their alphabets a long time ago and have been using
them ever since. Over time, they modified these alphabets according to their own language needs.
These nations believe that their alphabets are the best, at least fomthéanguages. They also
believe that their alphabets are part of their heritage. Since they see their alphabets as trademarks of
their languages and nations, they do not want to change them even though they experience some
technical difficulties. We can puérabic, Hebrew, Greek and Georgian alphabets in this category.

Political Constrains

In the past or even today, some nations exist as mandates of or as minorities in another nation.
Imperial states dictate an alphabet to their mandates or minority natiohstory, Arab States,

USSR, and today the Chineg®vernment, dictate their alphahefBherefore, some countries
located in the Middle East and North Africa still use the Arabic alphabet, while those in the former
USSRterritory use the€yrillic alphabet.

Religious Reasons

Holy books of religions are written in the alphabets of the languages used in the countries the
religions originated from. Koran is a good example of this case. Nations other than the Arabs, such
as Sel -uks, T ur k st toaesadithelKoranrdéc@aed $0 adopt the Arabic alphabet.
However, when they realized that the Arabic alphabet is not fully suitable for their languages, they
had to modify it and added some new letters and symbols.

Several North African nations also clggal their languages and now they are speaking Arabic
even though they are not ethnically of Arab origin.

Technical reasons

In the past, not many people were literate. Books were handwritten by penmen and thus, they
were very expensive. Invention of thergimg machine made it affordable for everyone to get a
book and this encouraged them to learn how to read and write.

Classical printing machines use discrete letters. The Arabic script is a longhand style and the
form of a letter varies at the beginning, the middle and at the end of a word. Therefore, a
typographic house needs more than 700 different characters. Today, computer systems can solve
this problem easily.

In some cases, the current alphabet may not be suitable for the language of th& ndtisim.
language and the Arabic alphabet is a good example for thisAddsmigh Turkish has 13 vowels,
the Arabic alphabet has only three vowels. On the contrary, the Arabic alphabet has many
consonants, but Turkish does not have as many.

In the secondhalf of the 19th century, the telegraph system was used for military and
commercial purposes. The telegraph system uses the Morse alphabet, which is designed for the
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Latin alphabet. During the First World War attd War of Liberation of Turkey, the Tugh army
and diplomatsised the Latin alphabet for telegraph messages.

Nowadays, we have a similar problem in the field of information systems. Most of the
international standards, such as the character set, the Internet, the Electronic Data Interchange
(EDI), etc., are desoped for the Latin alphabet.

If a Nation Changes its Alphabet, What Will it Lose?

The decision of changing the current alphabet is not an easy one. Especially in this century, it is
even more complicated. The following cases must bsidered:

1. All books, commercial documents, official papers, official recorsigjnboards, and
nameplates have been written in the old alphabet.

2. People know the old alphabet. When the new alphabet becomes the statutory alphabet, in a
short time, everybodydzomes illiterate.

3. In order to educate the population, many teachers will be required. Therefore, before
changing the alphabet, a sufficient number of teachers must be educated.

4. The sound analysis of the language must be performed. Required vowetshaadamnts of
the language must be identified. If a known alphabet will be adopted, the letters of the alphabet
must be analyzed to check if they are sufficient to represent the sounds of the language or not.

Experiences of the Turks

Tur ks fir skt ¢urske da |tphhea b@&°t , then the Uyghur al
Arabic alphabet in the 9th century and finally accepted the Turkish alphabet, which is based on the
Latin alphabet, in 1928.

When the Turks realized that the Arabic alphabet waadesfuate for Turkish, they added some
new characters and some new signs to this alphabet. They modified the shape of the characters anc
gave them artistic features.

The first printing house in the Ottoman Empi
and newspapers were printed in the state. During this period, Turks realized the following
difficulties of the Arabic alphabet.

1 Arabic letters are written in running hand form. In other words, the letters are not discrete.

1 Each letter has three forms) At the beginning of the word;°2n the middle of the word
and 3 At the end of the word.

1 There are no capital forms of the letters. Therefore, a proper noun cannot be typed.

1 There are only three vowels (a, i, u) in the Arabic alphabet. Turkish bagieall§ vowels,
which are a, e, e, i, o, ° u, e . Il n additio
the fia, €&, i, ¢0 |l etters also have a |l ong for

1 Inthe old times, a student could learn to read and write in Arabic in 4 or 5 years.

To overcome these difficulties, the following actions were taken:

- Turks tried to modify the Arabic alphabet.
and some Turkish consonants (¢, j, g, p). The following is an example for this: (110 (dede).

Lett er Afhed is wused as the vowel ieo. Al s o, f
alphabet, which has discrete letters.

- In the 19th century Turks used the Latin alphabet for commercial documents. Example:
Hadj i Bekir (Hacé Bekiyri)n, CHths€98i,n |IBjtambdbul H (
they used the French spelling rules for the Turkish words.

- When the Turkish Republic was five years old, in June of 1928, the president of the state,
Mustafa Kemal decided to develop the Turkish alph&iasied on the Latin alphabet. After this
decision was made;

1. Firstly, a linguistic committee was formed. This committee worked on the sound analysis of
the language and on developing the letters of the Turkish alphabet.

2. Many teachers were educated.
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3. Many couses were opened throughout the country for the elderly. Roughly 2.500.000
people, of which 1.124.916 were elderly, were educated in five years. The population of Turkey in
1927 wasl4.832.725In Tablel, the number of courses, teachers and studenth@ne s

Table1l: Some figures about teaching new alphabet

Students of Public School for Elderly People

Number Number Number Number of| Rate %
Years

of courses | of teachers| of student | graduates
1928/29 | 20.489 16.922 1.045.500 | 526.881 50,39
1929/30 | 12.937 11.307 544534 | 245.663 45,11
1930/31 | 9.602 8.940 352.902 172.322 48,82
1931/32 | 5.915 5.437 205.349 | 99.491 48,44
1932/33 | 5.107 4.084 157.639 | 80.559 51,10
Total 54.050 46.690 2.305.924 | 1.124.916 | 48,78

The population of Turkey in 1927 wad.832.725
1 On the first of November of 1928, the code of the Turkish alphabet was declared by the
Turkish government.

T The |l etters of the Turkish alphabet are: a
t u, ¢, Vv, vy, of 8ThWiowedlspliabete,c@&nsiist o, ©°,
characters (& ; 1, i; J, «k; k) are new for
three forms. To solve this probl em, sTohnee fs p‘e cf
sign makes a sound softer and/or | onger; t he

consonants of Turkish are given in TaBland Table3 respectively. In Tabld, the vowels and the
consonants of Turkish are shown from a differemsjpective.

Table2: The Vowels of Turkish

Unrounded Rounded
Vowels Wide Narr Wide Narr
ow ow
Back a e @) U
vowel
Front e [ ¥ |
vowel
Table3: The Consonants of Turkish
Labial | labio- Dental | Plato- Palatal | Velar Glottal
Consonants dental alveolar
Voiceless Hard P t ¢ k k
stop (front) | (back)
Voiced stop | Soft B d C g g
(front) | (back)
Voiceless Hard f S k
fricative
Voiced Soft \Y; y4 J
fricative
Nasal m n
Liquid l, r
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|__Approximant | | | | [ Y | | h |

Table4: The Vowels and Consonam&Turkish

Vowels and Consonants

a front f I front T
a Back |g front I back U
a Long |g back | m |
b ] n V
c h o] Y
- i 0 Z
d [ p

e Open | ] r

e Close |k front S

e Long |k back |k

4. The most important feature of the Turkish alphabédhat, it is a phonetic alphabet, which
means that one lettezpresents one sound of the language. In the Turkish alphabet, diphthongs (two
vowels) and multiple consonants are not used for one sound.

5. In the second half of 1928, newspapers used bottalagps (Arabic and Turkish). Starting
from the first day of January 1929, newspapers and books were printed with the new alphabet. All
official documentspfficial records,signboards and nameplates were written with the new alphabet
in one year. This pross was completed by the end of 1929.

6. Today, children can learn to read and write with the Turkish alphabet in 4 to 6 months. In
1927, the percentage literacy in the population wdess than 20%, but today it is 95%.

7. After changing the Arabic alphabeturks started working on improving the Turkish
language. In 1927, the Turkish language had many Arabic and Persian words. Statistics show that
38% of the words were Turkish and 58% were Arabic and Persian. The grammar of the language
was similartothe Alai ¢ or t he Far si grammar . Il n the 199
increased up to 85% to 90%.

The Results of the New Alphabet

An alphabet may be changed in a short time or over a long period. Although Turks made the
switch in one year, the Uek are doing it in 20 years. Both methods (fast and slow) have some
advantages and disadvantages.

The Fast Method

1 The new generation can learn the new alphabet in regular schools.

1 Public schools must be opened for the elderly. A sufficient number ofetsactust first be
educated before these schools can be opened.

1 Typewriters should be changed or modified, if they are still being used.

1 IT systems must be set for the new alphabet.

1 All signboards and nameplates have to be changed in a short time.

The SlowMethod

1 The new generation can learn the new alphabet in regular schools.
1 Elderly people will not be willing to learn the new alphabet.

1 It will not be necessary to open public schools for the elderly.

1 All signboards and nameplates have to be writteh tath alphabets.
Recommendation for Nation Wishing to Change Their Alphabets
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1 Today, the Latin alphabet has come to be regarded as the World standard. So, if a nation
decides to change its current alphabet, a Latin based alphabet would be the best choice.

1 A phonetic alphabet will be the best choice.

1 Changing the current alphabet with a new one causes some loss of heritage. To preserve the
old documents, books and records, they should be converted to the new alphabet. Today, OCR
techniques will aid in thiprocess.

1 The sound analysis of the language must be done. Based on this analysis, the appropriate
letters of the alphabet should be determined.

1 Some additional characters may be required. If so, these should be chosen 190" IBE
88591 table. he alphabet of relative nations will be useful when selecting the new alphabet.

1 The alphabet transformation should be completed as soon as possible.
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IDENTIFICATION OF THE KAZAKH BASIC PHR ASES BASED ON THE MAXIMUM
ENTROPY MODEL

Abstract: This papemproposed thelefinition, classificatiorand structureof the Kazakh basic
phrass, and establishe& framework for the classificationof it according to theirsyntactic
functiors. Meanwhile the structure of the Kazakh basic phraswere analyzedand the
determiration ofthe Kazakh basic phraseollocationand extradbn of the Kazakh basic phrase
basel on ruleswere followed The MaximumEntropy (ME) model usefor theidentification of the
phrasesfrom texts and achieved aesult of automatic identification of Kazakyhraseswith an
accuracyof 81.58%based on rules System aaddtional artificial modification.Design featuref
this ME model join rely on templates of KazaRtord, part of peech, affixes. Experimeaitresults
show thathe accuracy rate reachetl &2

Key words: Kazakh ba® phrase; phraselentification ; maximum entropy; rules

1 Introduction

Automatic phraséentificationis an important task in natural language precgs A phrase is a
group of words that work together. Phrase recognition is a grammatical unit agent between words
and sentences in natural language proces8ihrase identi€ation Parserhas been developed for
different languages, and they include thlurch's Basé&lP Recognition for Englisi] etc. The
rule-based Model and Maximum Entropy Model (ME) are the most commonly used technology for
phrase representation and parsing

Kazakh Language belongs to the Turkish Language group in the Altaic langnaitye &nd it is
an agglutinative language with word structures formed by adding derivational or inflectional affixes
to root words. Phrases identification is an important task in Kazakh information processing,
group put forward Kazakh morphologicahalysiswhich contains stem extraction, part of speech
tagging(POS), spellcheckingtc. in the past few years .Syntax Parsing, analysghrase structure,
automaticidentificationof phrasesnd depth analysis of structusas recently investigatedn this
paper, we focus on identifyg noun phrases, adjective phrase and verb phrases, which are the most
difficult aspecs of Kazakh phraseecognition analysis usingy rules and ME.

2 Related works

There was a variety of techniques usddr phrase recagtion. Which include rulebased
technique statistical technique or a combination of rulbased and statistical techniquésor
example Church's English Bas®P Recognition(1988)1]. His approach ighrough manual or
semiautomatic annotation phraserpus as a training corpus, then any pair of speech tags phrase
context information in the statistics of probabilityhich according to the above probability words
in the sentence madeetween any two adjacent markers, to obtain analysis results. prsaah
followed in shallow parsing has been widely used.

Moreover several main approaches or algorithms to phrase recognitan investigated
typically implemented using a Chunk parsing for statistics model to decide the bg@8hd&iyunk
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parsing wee first introduced by Abney (1992], which is the most widely used syntactic parsing.
The main idea of chunk parsing lies in seeking the appropriate breakthrough point, and
decomposing the full parsing problems to syntax topology statistics structusymactic relation.
Jun Zhao and Changning Huang apg&oneersin Chinese phrase studies (1998)[Tsinghua
University ha also completed its TCT (Tsinghua Chinese Trebank ) for Chinese (Qiang
Zhou,2004)b]; many language studiesf it had beenused Kazé&kh phrase recognition
parsing(Gulila.A etc.,2009%7] .

Maximum Entropy was first introduced to NLP areaBmrger, et al (1996andDella Pietra, et
al. 19978].which is an extremely flexible technique for linguistic modellingince it can use a
virtually unrestricted and rich feature set in the framework of a probability mdides. a
conditional, discriminative model and allows foutually dependent variab[8$.

3 Kazakh Phase parsing

3.1 Kazakh Morphology

Morphological analysis is an important task in natural language processing reséactiwas
developed for different languages, inclddde Porter Stemmer for Englisi§[l PC Kimmo for
Finnish[11],Oflazer(1994)and G¢ | k en, E. ( 2 01243, Beesley, KR r(1096)14fpr
Arabic,

The Kazakh morphological system uses a large nurmobesuffixes and a small number of
prefixes. Every word has a root, or a stebj1

Therootis the core of the entire word structure and it conveys its basic meaning.

A stemis a new word generated by adding zero or more various affixes to the root, and it
expresses the complete meaning of the word.

Affixes are divided into inflectional &ikes and derivational affixes. Inflectional affixes, when
they areadded to a wordthey do not cause grammatical changasd do not lead to meaning
changes . Derivational affixes change the meaning of the word when added to a root word.

3.2 The Categoies of Kazakh Phrase

Parsing is one of the most basic and fundamental component in natural language processing
Much research on parsing focused on their langsaGaunk parsing (ocalled shallow parsing)
intends to obtain a fragment without thinking plee

According to certain rulesa Kazakh phrase is composed of two or more words in the
vocabulary and grammatical meaning of the word structure assowiditetthe language unit. In the
Kazakh language, word aiitd structures are compounded according to aertdes of combination
on the other handertain structural rules are decided by certain grammatical relafiorieermore,
relationships between words are constrained by the syntax.

From the central parts of speech to poiat&azakh phrase ia synt&tic unit composed of two
or more content worddn each phrasethere is only one head word, since other ingredients or
adjuncts complement the role of a phrasthe head word .

In the case of Kazakh, Kazakh phrases can be divided into fixed phrasesrgrorary phrases
by the meaningof phrase. Fixed phrases were formed in history, and are ass&dvord in the
sentenceA fixed phrase includes the fixed phrase idioms, suchlap F L, (nmotstoRHink Hghly
of), temporary phrases, such as a noarape

l==12%=) (our Motherland)andverb phrasesuch as/i==« .4 == =ik) (get a happy life)
etc.

According to computational linguistics, the basic phrase, is anestedphrase whicldoes not
intersect the structure of a world can only belong to one phrase and each ghiasde can no
longer contain other phrasésccording to syntax functiorthe Kazakh phrase divid@oun phrases
and verb phrases. Nith can further dividehemby the function of phraseas shown inable 1.

Table 1 Part of Kazakh phrase categories
| NO | Category| Explanation [ Example |
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1 |NP nounphrase [CL b e |

2 | VP verbphrase ([Nhiut F

3 |AP adjective FGFbb
phrase

4 RP pronouns nbFpLB
phrase

5 MCP numeral 91 KHb
phrases 1 B

6 | MP a quantifierf EF t* F B
phrase

Kazakh language is tcin the external morphology, and this forms the most prominent
manifestations of phrase structure. Kazakh phrase can be divided into parallel structure
~bg e consistent with the structure =% = | the dominant Structure.-Ls s« |
genitive structure .-b33:t | additional fucture -3 35 | adjacent structures.-Ls -

Such as ¥ sy’ Jye litil jebsff doojf oo (e got grain crops harvest at hometown in this year.)
show in fig. 1

b3l (K Z)

I

EXUNEIN D) * B R

E

IR

iR KRR ;}";4{(@)”,' CERD ‘

.
B I R R
1
’ dm (A4 ‘ ‘ Jso CEIO ‘ st CEATD

Figure 1: Example of Kazakh phrase structure

ol (IR ‘

4 Statistics and Analysis of Kazakh phrase structure

Referring tomodern Kazakh grammd5-16], the basic rules of phrase structure of Kazakh
languagevassummed upwhich extracted the structure of phrases from the corpodcreated a
set of rules.

In the representation of basic phrase structures, the part of speech tagging symbols in XML
documents of Kazakh corpusas used which are v (verb),.r{noun), adj (adjective) , ono
(onomatopoeia) , profpronoun) exc.(exclamation), numnumber), adv(adverb), alauxiliary).

4.1 Kazakh Verb phrase structure

A Verb phraséhasa verb as theenterandis made up of more than one verb. A verb phrase
contains a main verb and one or more helping verbs. The helping verbs help the main verb to show
the action. The verb in a sentence expressestense or time type, person and number of
grammatial categorieslUsing the same verb phrase often acts as a predicate in a sentence, the
subjectthe attribute and so on. The Kazakh noun phrases divided by the function ofgihrase
system are shown below

1) n+v; 2)v+v; 3)adwv; 4)n+vc; 5) n+n+v; 6) ntva; 7) vc+v ; 8) prontv;

9) prontva; 10)vatv ;11)n+vd; 12)adv+vd; 13)n+v+v; 14)vb+v; 15)adj+va;

16) num+w+"v; 17) adj+va; 18)v+v+v

For the purpose of testing,1000 sentences are used for analysis in "Xinjiang Dailgkl{Kaz
version corpus) , which are as follows:1000 sentences ; 8871 words in the text; 416 verb phrases ;
The average sentence length is 9 w(zes attached 1)

4.2 Kazakh noun phrase structure

A noun is a word that names a person, place, thing, or idea. piorases are related to several
areas, including the plural form, case, possessive person, predicate person in Kdzwde .
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factors are the difficulties in Kazakh phrase extractime Kazakh noun phrases divided by the
function of phrasén our sysemare shown belowand in attachment. 2

1) n+n; 2)n+conj+n; 3)pron+conj+pron;4) pron+n; 5) adj+conj+adj;

6) adj+n; 7) adj+adv+n ;8) num+n 9) v+n; 10)[ ]+n

4.3 Kazakh adjective phrase structure

An adjective is a word that describes a noun or pronoun.The Kazakh adjective phrase divided by
the function of phrase likimllow and attached 2

l)adj+n; 2)adj + v; 3) adj+n+v; 4)prondja5) adv+adj+np) adj+adj+n; 7) num+adv+n ;

5 Rule-based verb phrase recognition algorithm

Kazakh has two characteristics that have to be taken into account: agglutinative morphology,
and rather free word order with explicit case marking.

Input word segmentation extraction stem and affix and POS tagged corp(test.xml);

Output First Phrase tagged file(result.xml)Second Phrase file(resultP.txt);
Rule-based phrase recognition algorithm as follow:
1 i=1;
2 while (!(test.xml))
From right to left math rule in rule base;
if match then put phrase boundary and phrase POS tag.
i=i+1 (move right)
3 Output recognition phrase and phrase file.
Based on the basic rules of phrase, we have done extraction of phrases from POS tagged Kazakh
corpus. The extrdion process is as follows:
(a) First roughly segmented XML corpus. The common segmentation marks include semicolon,
comma, full stop, exclamation mark, question mark.
(b) For the segmented data, we extract the three elements of basic phrase: parhdfP<p8gc
affix, and the word.
(c) Look for the matched rule in the rule set. If found, save the basic pOtheswise go back
step 1.

6 Based on ME for Kazakh phrase Identification

The Kazakh phrase recognition taskhatx represents the environmehtantext words to be
markedandy is the output. Achieve task: the instance or context condition X, construct a model can
accurately estimate the category marker appears the result y probability, a8: p(y/x)

Model input:

Labeled training data from the iméng sample set extracting T = {(xy1), (X2, ¥2), ...... , Oy YR},
(xi, Vi) that appear in the corpus when it yi context information for the X
Feature function in that f is between x and y refers to a particular relationship exists, a binary
function that:

F(a,b)={ 1 If x,y condition

0 otherwise

H 1 -3 W) )
The entropy model P (P) a,, P(x y)log(xy)

Maximum Entropy Model Such a model can be shown to have the following form:
p° = argmaxH (p)

Goal: select a distribution p from a set of allowed distributions that maxintZ¥$X).
compute:

- —_1 e:. @
P (yIx = Z09 expgsit /if(x.y)H
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Where the~ . are the model parameters and the f are the features of the model.

6.2 Feature extraction

6.2.1 Feature defined

According to own characteristics a Kazakh basic verb , this feature space is defined as:

(1) the word including the current word, the right and left sides of a word.
(2) part of speechincluding the current word speeckhout the two parts of speech information.
(3) Affix ingredients including the current word and the word about the additionaigredient
information.
(4) Phrasetag that contains the current word and the words to the right and the left two words
Phrase marker.

This rulebased approach applied to generate the maximum entropy model training corpus, based
on Kazakh Linguistics, the feature space show as @&ble

Table 2. Feature templates

Feature Meaning Feature meaning
tag tag

L previous one word POS +1 POS of next one
wo-1 ~ word

o the current word POS +2 POS of next twad
w0 ~ word

. . next one word affix’ - affix of previous
W +1 1~ word

pos - POS of previous twq affix’ 0 affix of current word
a word ~

pos - POS of previous on| affix 1 affix of next one
1 word ~ word

po§ O POS of the current word

6.2.2 Feature selection

There are two general feature selection methods: incremental feature selection and feature
selection of based on frequency threshdgpear relatively large frpiency characteristizvas
selected the frequency is greater than a threshold value equal to a characterristick. Through
repeating them many times, the frequency threshold vehseharacteried k = 5, characterized in
that the use of the frequency chaeaistic is greater than 5.

aword pos=ad) stem="p" affix="sV var="0" vp=0'» o/ word>

aword pos=n’ stem="" affix=" var="0 vp=B" s/ word>
aword pos=v stem="s S affix=" var="0" wp=Tr S/ word»

w-1==" 2t ,pos-1=adj,tag-1=0 v
(wO0,pos0),

=yl _ _
WO=2> {AS’POSO_n'tagO_B (pos0,tag0),
W+1= L 5--== nos+1=v, tag+1=| (w+1,pos+1

(posozpos+
1),

[l
£33

Feature .......... Pos-1pos0 pos+1

Figure2. Featuregenerate process

52



7 Phrase disambiguation
7.1 Analysis of Kazakh phrase structure ambiguity
Ambiguity computer analysis of language structure has been one of the diffiqubigems
faced by the earliesproblems and eliminate ambiguity effective structural policy research has
Hindle, Rooth of computational linguistics research and Brill of +dsed approach eliminate
ambiguity of the phrase matching.
This article from the datitation ambiguity and structural relationsliggo study two aspectsf
phrase structure ambiguity.
one of the difficulties in Kazakh phrase research is the phrase disambiguation problem.
Ambiguous reasons is word POS ambiguity, phrase boundaries eagyto determine, POS with
the same sequence, there are five ambiguous forms.
1 VD form v+adv
Eg.la adv/3sus v/shlb s verb phrase.
Eg.1b adv/ase, v/s516 s adverb phrase.
2 ND form n+adv pron+adv)
Eg.2a adv/s¥8 n/— js verb phrase.
Eg.2b adv/ews n/—=ljs adverb phrase.
3 NPV form n+prep+v, pron+m@p+v)
Eg.3a V/sex3Pep/ U5 0/ s is verb phrase.
Eg.3b Vseprep/lisn/ ol js noun phrase.
4 VPV form v+prep+v)
Eg.4a v/.uas prep/wV/sais s verb phrase.
EQ.4b v/sssprep/J s Vs »5 is adverb phrase.
5 VP form v+prep)
Eg.5a Prep/das,sv/esiclisw js verb phrase.
Eg.5b prep/sssis> Vi) s verb phrase.
For these ambiguities, we can not simply use the rules to matygh to eliminate, but rather to
use maximum entropy model to solve the problem.

8 Kazakh phrase system
Kazakh phrase recognition system consists of four modédesexample, faining module
identification moduletest moduleandauxiliary module By following a comprehensive analysis of
Kazakh wordsthe following is theKazakh shallow parsing process:
1 Sentence
ng "1 pLb "1 KHD ntlit "1 pCLD aFKF31 CF _ Wrl
2 POS:
n 1Ot b &linT K fvii T F b Krgp hifi , ppiomb Hrllp F v p On/GHOABbI ~ H L
vin g “vipiLKyA B
3 Phrase POS:
[ vIVP~ 1 Km/@HIL NP[RP[n#i , ppronb H Talp F [h &R [Wn s~ NROICH M1 ] H L
VP.[v/n 3 ~ VRIML h KAPWBIP[nn O+ 1 p] @djjdor KIR]3VP.[E/FAi I Ol b
4 Tree bank:
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Fig.3 Kazakh Tree Bank
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C: W Usershadmini stratoriDesktophZ2T. xml

=word pos="n" stem="s=" affix="/u" var="4"=ul=Ul<jword=
=word pos="v" stem="ws¥_L=" affix="" var="0"=s¥ L=< yword=
=punction=_=/punction=

=word pos="n" stem="u0l.3" affix=""" var="5"=uluE= word=
=word pos="n" stem="<="" affix="""var="1">=2</word=

=word pos="v" stem="J=" affix="/3" var="0"=#<</waord=|

=word pos="prep" stem="«-—s=" affix="" var="0"=>s-Gs=<word=
=punction=:</punction=

=word pos="n" stem="uo—=" affix="""var="3" vp="0">o~—=<=/word= =
=word pos="n" stem="s="" affix="/." var="4" vp="B"=ul= <= word= | o
=word pos="v" stem=—"ws=Y¥,LL=" affix=" var="0" vp="1"=ws=¥ Ll==Wword=

=punction=_<=/punction=

=word pos="n" stem="uk:3" affix="" var="5" vp="0"=uls3*</word=

=word pos="n" stem="<="" affix="""var="1" vp="0"><<'<fword=

=word pos="v" stem="Jd<=" affix="/,3" var="0" vp="B"=3<=</word=

=word pos="prep" stem="s«==" affix="" var="0" vp="1"=sZs=</wWord=
=punction=-</punction=

=word pos="n" stem="u—30LE" affix="/1=" var="0" vp="0"=lwl-3E<Wword=

e NP | U | e S |} B Ry [ e T RS |, (P B e R

Fig.4 Kazakh verb phrase identify system

9 . Experiment results and analysis

9.1 Dataset

In this paperas the data setve areudng is the data 081 days of January 2008 of the Xinjiang
Daily corpus. The corpus consists of the raw texts and the POS tagged XML format texts
Experiments were de for phrase extraction .

<paragraph id="1"=
<word pos="n" stem="t=ske" affix="/ 3" var="0" vp="0">judikie </word >
<word pos="n" stem="al&" affix="" var="3" vp="0">a %</ word>
<word pos="n" stem="cha" affix="" var="5" vp="0"sga</word>
<word pos="n" stem="tgai 4" affix="f A" var="0" vp="B" >gisa i< word >
<word pos="v" stem="g&i ba" affix="" var="D" vp="T">yui ma</word>
<punctions.</punctions

Fig. 5Verb phrase Annotated corpus

9.2 Experiment results
The experiments of the accuracy rates are evaluated using as follow standard

measures:
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recall=a/(a+b)*100%

precision= a/(a+c)*100%

leakage=b/(a+b)*100%

error=c/(a+c)*100%

Note: recdl +leakage=1 precision+error=1 a is humber of correctly identified phrases. b is
number of misseghrases. ¢ is number of wrongly identified phrases.

In thetest corpus, there are 3000 correct tagged sentences as training data for the close test, and
other 1000 sentences for the open test.

Table 3.phrase indentify test

meth| Test type| precision | recall error | leakage

od % % % %

rule | Close 81.58 72.51 1842 | 27.49
test

rule | Open test 78.22 70.01 21.78 | 29.99

ME | Close 91.62 87.33 8.81 15.67
test

ME | Open test 87.89 83.13 12.11 | 16.87

10 Conclusion

This papelidentified Kazakh phrases based anles andhe maximum entropy method. It used
the Kazakh word, pardf speech, affixes context information to design template of feahyes
maximum entropy modeGIS algorithmwas investigatetb the feature set of parameter estimation,
andthe final output of the optimal recognition results of the phrase. Based atictatnethods
we canobtain higher accuracy in the close test,weateunable to get a good result in the open test,
whichrequires training more and more corg
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Attachment 1 Part of Speecmatchstatistics of verb phrase

POS Example Number | Percentage
match of VP of VP
n+v 4Le 5 o5 65 15 .%6 2
V+Vv 440 Luly 49 11.78%
adv+v S silesn 38 9.13%
N-+vc oleljp Lol 36 8.65%
n+n+v P iz st | 3 5 8.41%
N+va il il 28 6.73%
VC+Vv - o Lslye 27 6.49%
pron+v 4] il 24 577%
pron+va | syt gss 23 5.53%
va+v Pgh s35iluss 21 5.05%
n+vd eiys s |16 3.85%
Adv+vd | S asss |1 2 2.88%
n+v+v s Lo il | 12 2.88
vb+v §Soan e | 1 1 2.64%
Adj+V 5,85 wsS, 9 2.16%
NUM+'wt | sy ano oo 6 1.44%
"v

Adj+Va Lo ds _Slis 2 0.48%
V+V+Y P48 s I | 2 0.48%

Attachment 2 : Part of Speech match rules of noun phrase

rule | Type Example Rule | type example
n+a uws 4 wB Rule | n+n BF D Ig
o xF ., |A
n+g W EFKF pal adj +n bF 3D OFf
n+a n_ FrlOF nu num-+n “FI3¢Db
Rule n+Q p M_ Qp F_ pron+n ol ¢ LUm
B Ql ¢ LUm
n+wxp t dwbhF W v+n aFb AF
pron+a upron 9673 Al adj+adv+n 0 3XWh
pron 47, o @ron 9¢ 2. A4 w)Rule | adj+ e | w, ¢ HOw|
C YFAKOF * |pFCF D
pron +1 uj pron aw
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YF OrtOflits 3 wTF
+ Y FnoudF T LUC ¢

AOFBPFC
pron +Q p +pron Qp F_

p WCxKwWh
pron Wy »[rbn PBM WX ]
N or pront LWS(6C IF 3¢

YF NKF t
Attachment3 : Part of Speech match rules of adjective phrase
type Example Type example
adj+v CL T | adj+n +adj p” by HOmF
adj+n dF (adj +conj
+adj nArtT gt
Pron+ad;j Eng bl Al E)rron +ad] Elis™ oF
pron
adv+adi pfF | Fladj+n+n nf1 pfFb
num-+adj+n pFpF B ngn+adj+v anb” U
adv+adj+n FBPF /11 | |n+adv +ad ur y 3
adj+adj+n €F | F gadv+n+adj nlfUFt nT
adj+n+ oCT it o0pH adv+adj+v ngbm nfl
adj +a iradj 21 T4 UF adv  +adj Ene” die
+pron
adj +g + &dj AF N1 B pgpron +adj] nApptl T
+V op DI 3
adj+g dadj | o ihi__ X 1| pron +n <
X1 C gl +adj nbl 1 pnbHIB/
adj +o prfadj oCdr UF E;%T +adj|'|3b|:)KF3|'OFT3
adj H1 »¢rdj 21 Bt |adj +pron - s ..
iy op Ens
- ntont” pFp : . .
n+adj+n mo1 Cx adj +n +adj ®F 1 31 bpF
adj+v+v F BbHP €§n+adv+ad] Fl FBF b
gg‘f/”*ad” p” b Ciib 1n-+adj+ad nfUFt 90
pron + adj +n gF nl U
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1. @Rt OYRUTRLULI, 1 .1.8RIOYTRUT RS

Rdzlsdlskls dhsstedd, "L SO d ddsjtcOskzwoy oy ddkhs
{iMfzeddSO 1 OhCsElsshlsOd

s{tloer3r ¥Itdrsviz 1 1ddzsrtus ) Cc13sd11 01

) HSC d&ZOH | tOMmMimd3OIstcdo OjIsmw Bh jj Mshistsw dadj

slsj yd Mlso j dedes?2 dddzcodmisdS i d otftetsfmr tcOL tcOBTSISS
zdlsj tOlskztef1 . 1o Isistetsdy OdzOdzd L Jelzj Ismw  H J Wlisj dz' dztsh
ddW stcd3dOydtsdeder = Isjrndzsdzsed?2 o tOMMdsOlstedo O dists 2
BjIstsHT MBLHOdY C(stefkzmse ftesL Odyj mMSdrs d fkedz
MsOoadlsmwy L OHORO d2O §jtemf jSisde

sdzs yjorj Mmdztse O: Cstef MdzOW dzd dze o dfMilsd ¢ O, BOhGC
fted ¢ zOH d2OW dzd dze MiIsd Misd ¢ ©.

The article discusses the state of corpus linguistics in the domestic and foreign linguistics and
design issues of corpus at the Institute of Histbanguage and Literature, Ufa Science. The author
analyzes the work of the laboratory of linguistics and information technology in this area. We
describe the proposed methods of creating of corpus of the Bashkir language, analyzes the results
obtainedthe task for the future.

Keywords: corpus linguistics, the Bashkir language, information systems, applied lingstistika
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kOO0 Od d MOdzer &3j dz MisOdzH Otels™ dzO O EOZH ' . 1 Odz' o
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CesRf ' sIsjtedz € IsjnrndedC O -8R] dp " mizn O ® O fr) " BtdaHd" Is¥O dz6 Odzd dzG ¢
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BOD' slsOdzDOdzH ™ O d3p dz' 3. [ "dzH ©2 Ljtolslsj zdzj teH * v
Eddoe jtemdlsjils dzghj Swtcfbkfmisry dddcodmisdt O COW,jHTt
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BJ? d3H Dtc’ TNRuwL)dg-Yrhye © B tsdzh ©

6h' dzh " -slo@E@IP.w 0O OdzW Oo dIls y 1 2f) mdzd BQ@MQ@J.'HIIMJ;CE

CNndeegd HJ?2 dz ysdzHOder f Cjdzi Y ObyOdz jME’ Hy YO
B"tcORB L DO YOI Btsdzdz®2, kOtedjdz sOBJdOd Isr or L BO
dzj ¢ L " dgHj Y OL"™ &zZDOdz Y OLBO Y " dzH'dazGY Is Otdzj 3" 5w O iy
OkzHOt" dzk™ dzO@ dS¢ jdBH' BBdZE Cjtoj ¢ .
[ d&zH° oo w@kr dz Oz o dIls' dzgj CEhEZ Ispfm' dz' dz Yy OteOf
¢ dzH " dgjOdz ' t6G sOwWHOD" 42 bpt' flsjdz Is"tOIsT dz Y OL C
Odz f, s dzOteH T IsSE &3y QY cdzHj & @ &VCH g sikjda ¥ & ) 5B
" fyr e oy, B"DOdz jMC '¢od®=NaAtemrs sEtBddgiOMn ¢ FHGg;, [ H=D
[ &3=Mm, 1 dz=Nn, [t=00, 1H§FPpp"' =@ "Mude=fMt sMmr
Nlltecjdz BOtodzr ¥ OolststedzOtcH' W 2" Bjdzg Mp2CifMm €4 dziH
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