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Abstract. The amount of complicated documents and texts has increased exponentially
in recentyears, necessitating a deeper understanding of machine learning technologies in
order to effectively identify texts in numerous applications. Text normalization is one of
the best decisions. It is the reduction of all words of the text to the original form. This
paper investigates a layered strategy for fixing mistakes in Kazakh language literature
downloaded from the Internet. Because of the widespread use of social media as a source
for linguistic study, error correction is a critical issue. The goal of this research was to
look at the current Naive Bayes algorithm in English, as well as the normalization of
words and sentences innatural languages, in order to create a similar algorithm for the
Kazakh language. The method of morphology of Kazakh words and their difference from
English was considered suitable for processing words in a dictionary. As a result of the
normalization system, the efficiency of this method for the Kazakh language was proved.
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Annoranusi. COHFBI KbULAAPbI KYPAENi KyKarTap MEH MOTIHIAEpAiH CaHbl 3KCIO-
HEHIIMAJJIbI TYPJIE 6CTi, OYJI KOITereH KoilanOanapaa MOTIiHASP Il TUIMII aHBIKTAY YIIIiH
MaIIMHAIBIK OKBITYTEXHOJIOTUSUIAPBIH TEPEHIPEK TYCIHY/I Tasian ereii. MoTiH/i KajbIKa
KeJITIpy — eHKaKChl Iemimaepain 0ipi. bynmotinaeri Oapibik ce3nepai OacTankbl TypiHe
KeNTipy. byl Makanajga MHTEPHETTEH KYKTEN albIHFaH Ka3ak TUTHJETI 9e0ueTTepaeri
KaTeJepi Ty3eTyaiH Kol ASHI eIl CTpaTerusichbl KapacThIPbUIFaH. ONEeyMETTIK JKeliIepai
JIMHTBUCTUKAIIBIK 3€PTTEYJIEpAiH K31 peTiHAe KeHIHeH MNaijanaHyblHa OallaHBICTHI
KaTeJepi Ty3eTy ©3eKTi Mocese OOJbIN TadbuIaabl. byi 3epTTeyain MakcaThl aFbUILIBIH
TiTiHAETI Ka3ipri anran baiiec anropuTMiH, COHBIMEH KaTap Ka3ak TiliHe YKcac ajJropuTM
KYpy YIUiH TaOUFHU TUIAETI co3lep MEH ceiieMaepii HopMaiayabl 3epTrey Oosapl. by
JKYMBICTBIH MAaKCaThl aFbUIIIBIH TUTIHAETT KojimaHbicTarbl Naive Bayes amropurmin
KOHE TaOWFH TUINEpAEri ce3lep MeH ceiieMaepAl HopMmamaynbsl 3epTTey, COHAai-
aK Ka3ak TUIiHEe apHajFaH yKcac ajaropuTMmmi xkacay Oomapl. CesniH TYOIpiH amymbiH
KOJIIaHBICTAFbI aNTOPUTMAEPI ’KOHE KaJbINThl POPMaHbl CHHTE3ACYAIHMYMKIH KOJIAAPHI
KapacTbIpblIapl. Co3aiKTe Co3MiK OHIeyre KONailibl Ka3ak co31epiHiH MOP(OIOTUSIIBIK,
ozicTeMeci JKoHE ONapAbIH aFbUIMIBIH TUTIHEH aWbIpMallbUIbIFBl KapacThIPBUIAIbIL.
Hopwmanay xylieciniy HoTHXeciHAe Oy1 9AICTIH Ka3ak TiMi YIIIH THIMALIIT JoJeneH .

Tyiiin ce3aep: MoTiHAi Kaueimka kentipy, Naive Bayes amroputwmi, Taburu Tii,
MOTIH/I OHAEY,KIaccu(PUKATOP

Joiiexco3 ymin: A. TomerenoBa. Morinai Hopmanay YymiiH naive bayes
knaccudukaropel: kazak TimiHge 3eprrey // XAJIBIKAPAJIBIK AKITAPATTBIK-
KOMMVYHUKALUAJIBIK TEXHOJIOI'MAJIAP XXYPHAJIBL. 2022. Tom. 3. Is. 3.
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AHHoTanusi. KomnuecTBO CIOXKHBIX JOKYMEHTOB M TEKCTOB B IOCJIEAHUE TOAbI
YBEIMYHIIOCH BTEOMETPHUYECKON MMPOTPECCHH, YTO TpedyeT Oojiee rTyO0KOro MOHUMAaHHS
TEXHOJIOTHH MalIMHHOTO 00y4eHHs il d(QGEeKTUBHON HISHTU(PHUKAMHA TEKCTOB B
MHOTOUHNCIIEHHBIX MPUIOKeHUsIX. Hopmanu3amus TekcTa — OIHO U3 JIYUIINX PEeIeHHH.
OTO mpuBesieHNEe BCEX CIOB TEKCTa K MCXOAHOMY BHUIY. B maHHOMN crarhe ucciemyercs
MHOTOYPOBHEBasi CTpaTerusi MCHpaBiCHUs] OMIMOOK B Ka3aXCKOS3BIYHOHM JIMTEpaType,
ckayaHHOU 3 MHTepHeTa. [13-3a INPOKOTo UCTIONB30BAHMUS COLIMAIbHBIXCETEN B KAUECTBE
WCTOYHUKA JUIsS JIMHTBUCTUYECKUX HCCIEAOBAaHUM HCIPABIEHHE OIIMOOK SIBIACTCS
KpUTHYECKOM mpoOnemoii. Llenbio maHHOrO uccienoBaHus ObUIO M3YYWTh TEKYILUH
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aIropuT™M HauBHOTO balieca Ha aHINIMIICKOM S3bIKE, a TAKKE HOPMAJIM3AIUIO CJIOB U
MIPEUIOKEHNI Ha €CTEeCTBEHHBIX A3BIKaX, YTOOBI CO3/aTh aHAJOTHYHBIN alTOpUTM ISt
Ka3aXCKOro s3bIKa. L{enbio nanHoi paboThl OBLIO U3YYEHHE CYIIECTBYIOMIEIO allTOPHTMa
HaugHoro baifeca Ha aHIIMHCKOM SI3bIKE U HOPMAJIM3ALMU CIOB M MPENJIOKEHUNH Ha
€CTECTBEHHBIX S3BIKAX, & TAKKE pa3padO0TKa aHAJIOTUIHOTO aJrOpUTMA IS Ka3aXxCKOTO
sI3bIKa. PaccMOTpEHBbI CYIIECTBYIOIIUE aNTrOPUTMbI W3BJICYCHUS OCHOBBI CIIOBA W
BO3MOKHBIE CITOCOOBI CHHTE3a HOPMaJIbHOHW (hopMbI. PaccMoTpeH MeTomx MOpQOIoTHI
Ka3axCKUX CJIOB M HUX OTIMYHME OT AHIIMHCKHX, TPUTOJHBIX JUIsi 00pabOTKU CIIOB B
cioBape. B pesyibrare cucteMbl HOpMallM3allK Jl0Ka3aHa 3(PQPEKTHBHOCTh JTaHHOTO
MeTO/Ia /IS Ka3aXxCKOTo SI3BIKA.

KaroueBble ciioBa: HopManmu3alys TEKCTa, alroputM HauwBHOro baiieca,
€CTCCTBEHHBIN S3BIK,00pab0TKa TEKCTa, KIIaCCUPUKATOP

Jass murtupoBanusi: A. TonereHoBa. Knaccudukarop naive bayes st
HOPMaJTH3alMM TEKCTAa: MpUMep Ui Kasaxckoro sseika / MEXIYHAPO/HbIN
KYPHAJIMTHOOPMAILIMOHHBIX U KOMMYHUKAILIMOHHBIX TEXHOJIOT UIA.
2022. Tom. 3. Is. 3. Homep 11. Crp. 17-23 (ma pycckom s3bike). DOI: 10.54309/
JICT.2022.11.3.002.

Introduction

Currently, the main information in the form of a text format is constantlygrowing, so
there is a variety of solutions for automated analysis, spelling processing, and analysisof the
generation of social networks. In order to show the user information in an understandable
language, word normalization is used. For text normalization, there are many automatic
text processing systems designed to solve individual or a small set of tasks. In connection
with such tasks, the most urgent request is the introduction of a suitable algorithm for the
language to be used, since each language has its own peculiarities.

Different languages have different grammatical and orthographic features, and in this
regard, algorithms that have been successfully performed to normalize one language may
show certain flaws and low performance in another language. This work is devoted to
checking, processing, and solving problems with Bayer's theory for Kazakh language
texts. Since the processing of all words in the text to normal form greatly simplifies
the work not only for search engines, but also for projects with automatic texting. The
object of this study is the process of automatic processing of texts of social networks and
algorithms for their processing.

Currently, social networks are the main source people's information and their opinions.
The relevance of this study is mainly related to the development of social networks, as
they can become a source of additional data. Social networks and portals contain a lot
of valuablematerial, and correctly written words will be useful in further work. To use
sources such as social networks, special tools are required. Many people have reduced or
modified the words thatare used in social networks, in connection with this, the database
of Kazakh words has been replenished. For the study 50 words were entered which were
collected during the survey.

The Bayes theorem was chosen to solve problems because the Naive Bayes
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classifier is one of the easiest classification methods. However, it frequently performs
more complicated algorithms. This classification model is based on the concept of the
conditionalprobability that document d belongs to class c. In connection with the above,
this paper considersthe Naive Bayes algorithm that has been used in many projects related
to natural language processing, based on supervised machine learning methods.

The main goal of the study is to create and implement a Bayesian theorem-based
algorithm for text normalization in social networks for the Kazakh language, as well as
to analyze the use of this method for an existing project in English that was created for
Kazakh , in order to demonstrate the differences in text normalization between the two
languages.

During the study, research works related to agglutinative languages were considered,
such as "Text normalization and spelling correction in Kazakh language" by Gaukhar
Slamova and Meruyert Mukhanova [1]. In which the morphological analysis and aspects
of the Kazakh languagewere viewed, using the division of words into several groups and
the division of the text into modules of words. Abdalhkim A.M. Damegi in his work has
developed an application that gives advice on correcting texts while typing texts [2].
This paper presents the benefits of using Nive Bayes theorems for the English language.
Nazarbayev University students Zhanibek Kozhirbayev, Zhandos Yessenbayev presented
the databases collected from the Kazakhstan segment of the Internet [3]. Here the
methods of statistical machine translation, in which a parallel corpus was created with a
set of aligned sentences in canonical and non-canonicalforms, were applied. And for more
comparison of English with Kazakh, the work of Ahmed Yunus and Md Masum was
studied, in which the main task was to correct spelling. In this work, the author created a
System that used a Naive Bayes classifier with a Python NLTK implementation to find out
which one was most likely to be a misword correction [4].

Experimentally, it was revealed what results the algorithm with naive bayes gives for
both languages.

Methodology

A Naive Bayesian Classifier (Bayesian Naive, TIS) is an example of how vector
analysis techniques can be used. Because of its comparative simplicity in implementation
and testing, NB C is one of the most widely used classifiers. While naive Bayesian
classifiers show no worse results than more complex classifiers, they are not in any way
superior to each other [5].

Bayes' theorem (or formula) governs how the naive Bayesian classifier operates:

P(B|A) P(A)
P(B)

P(A

B) =

A and B are referred to as events. This means that P (A and B) indicates whether
event A occursif event B occurs. Evidence is also considered event B. In probability
theory, the probability that something will occur before it becomes evident that is P(A),
i.e., its prior independent probability. If B comes about due to evidence A, then P(A) 6 is
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the probability of B following from evidence A, i.e., probability B will happen due to
evidence A [6].

With a Naive Bayesian classification algorithm, it is possible to predict whether a
variable consistsof more than two classes [7].

Finding out which classification the text belongs to. A Naive Bayesian algorithm for
classifying text can be extremely effective due to multi- level prediction [8]. It can also
be used forapplications such as spam detection and sentiment analysis [9].

Combining Naive Bayes with algorithms for filtering unseen information, such as
collaborativefiltering, can help predict a user's need for a resource.

Result

For this model, a document is a vector: d = {wl, w2, ..., wn}, where wi is the weight
of the i—thterm, and n is the size of the sample dictionary [10]. Thus, according to Bayes'
theorem, the probability of class ¢ for document d will be:

Pcld) = —P(C)Pif; 19

Thus, probability under a given condition for all classes is calculated.
The most probable class ¢* to which document d belongs is the one in which the
conditional probability of document d belonging to class ¢ is maximal:

c* = arg maxc P (c|d).

There are two types of suffixes in the Kazakh language:
1) word-forming;
2) formative

Word-forming suffixes are used to form new words (the meaning of the word changes).
For example: o — song, oH-11i — singer; akpu1 — mind, akpui-161 — smart. Modified
suffixes include: derived noun suffixes; suffixes of the degree of comparison of adjectives;
suffixes of ordinal names of numerals; suffixes of verbs forming the voice, the amplifying
and negative typesof the verb.

Tablel: Testing results of Naive Bayesian Classifier model for normalization
for Kazakh andEnglsih Language

Language English Kazakh

The average number of correctly corrected words 6,2 0,35
The average number of incorrectly corrected words 5,92 0,2
The average number ofunnecessary words corrected 1,3 0,05
Accuracy 95,78 99,19
Recall 61,98 81,33
Result of F1 82,4 89,38
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Using Naive Bayesian classifications has some advantages of using classifiers:

- A Naive Bayesian algorithm can be implemented quickly and easily.

- Convergence rates will be faster than those of discriminative models.

- Less data is required for training.

- These algorithms tend to scale very well, or they scale linearly as the number of
predictors andvariables increases.

- It can analyze continuous and discrete data as well as make probabilistic predictions.

- Both binary and multiclass classification problems can be solved with the naive
Bayesianalgorithm.

These algorithms tend to scale very well, or they increase exponentially when the
amount ofinput increases.

- It can analyze discrete and continuous data and make probabilistic predictions.

-In both binary and multiclass classification tasks can be solved with the Naive
Bayesianalgorithm. An approach based on Naive Bayesian classification has several
disadvantages.

A naive Bayesian classification suffers from the drawback that features tend to be
strongly independent of one another in reality, since it is extremely unlikely to find in
real life a collection of characteristics that is 100 % independent.

-Moreover, Naive Bayesian classification cannot deal with categorical variables with
zero frequencies. Suppose the Naive Bayesian model is limited to assigning zero
probability toa categorical variable that does not appear in the test data set.

The obvious drawback of Naive Bayesian classification is that in real life it consists
of traitsthat are highly independent of one another, since it is impossible to have a set of
traits that areabsolutely independent.

Conclusion

The outcomes of this investigation were analyzed utilizing the algorithm for both
the English and Kazakh languages. Finally, methodologies for normalizing texts in
social networks based on Naive Bayes were demonstrated, and a comparative analysis
was performed. The method was also demonstrated for text checking on the Django
framework.

Concepts like text spelling and morphography were theoretically understood while
creating this thesis. As a consequence of the software, we can see that when utilizing Nive
Bayestheorems for the English language, we get better results than when using them for
the Kazakh language.

The program was created by applying Naive Bayes system methods to various text
analysis possibilities, and a comparison study was performed. The effects of normalization
on the Naive Bayes’s algorithm quality for analyzing text sentiment are demonstrated.
The implementation can be used for correcting texts with pre-normalized content for
future work.
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