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Annotatsiya. Nomuhim so‘zlar (stopwrods) tabiiy tilni gayta ishlashda (NLP)
keng tarqalgan masala bo‘lib, matnni tahlil gilish, ma’lumotlarni qidirish va boshga
NLP ilovalarida muammolarni keltirib chigarishi mumkin. Ushbu tadgiqot ishida
o‘zbek tilida nomuhim so‘zlarni avtomatik aniqlash texnologiyalarini ishlab
chiqgishga e’tibor qaratilgan. Biz o‘zbek matnlarida nomuhim so‘zlarni aniqlash
uchun mashinali o‘rganish (machine learning) algoritmlariga, xususan, Support
Vector Machines (SVM) va Random Forest (RF) tasniflagichlariga asoslangan
metodologiyani taqdim etamiz. Bizning metodologiya o‘zbek tilida o‘tkazilgan
oldingi tadqiqotdan olingan ‘“Maktab korpusi” deb nomlangan o‘zbek tilidagi
matnlarning qo‘lda annotatsiya gilingan ma’lumotlar to‘plamidan foydalangan holda
baholanadi va baholash natijalari yuqori aniqlik ko‘rsatkichlariga erishdi.
Natijalarimiz shuni ko‘rsatadiki, taklif etilayotgan yondashuv o‘zbek matnlarida
nomuhim so‘zlarni aniglashning samarali usuli bo‘lib, o‘zbek tilidagi matnlarni qayta
ishlash uchun NLP ilovalari ish faoliyatini yaxshilashda ishlatilishi mumkin.

Kalit so‘zlar: O zbek tili, nomuhim so zlarni aniglash, mashinali o ‘qitish.

Abstract. Stopwords are a common problem in natural language processing
(NLP), which can cause issues in text analysis, information retrieval, and other NLP
applications. This research paper focuses on the development of automatic detection
technologies for stopwords in the low resource Uzbek language. We present an
approach based on machine learning algorithms, specifically Support Vector
Machines (SVM) and Random Forest (RF) classifiers, to identify stopwords in Uzbek
texts. The approach is evaluated using a manually annotated dataset of Uzbek
language texts called “School Corpus”, from a previously conducted research, and
the evaluation results achieve high accuracy rates. Our results demonstrate that the
proposed approach is an effective method for identifying stopwords in Uzbek texts
and can be used to improve the performance of NLP applications for Uzbek language
processing.

Keywords: Uzbek language, Stopwords detection, Machine learning.

AnnHoTtanusi. CTom-cioBa — pacnpocTpaHeHHasi mpodiieMa nmpu 0opaboTke
ectectBeHHOTO s3bika (NLP), koTOpas MoXeT BbI3bIBaTH MPOOJIEMBI TIPU aHAIU3E
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TeKCTa, moucke uHopmanuu ©  Japyrux npuwioxeHusx  NLP. 310
HCCIenoBaTeNbckas paboTa MOCBSIIeHa pa3pad0TKe TEXHOJIOTHI aBTOMATHIECKOTO
OOHapy>XEHHSI CTOI-CJIOB B Yy30€KCKOM s3bIKE. MBI TIPEACTABISIEM TOAXO,
OCHOBAaHHBI Ha aNTOPUTMAaxX MAIIWHHOTO OOyYEHHs, B YaCTHOCTH Ha MaIllMHAX
omopHbIX BekTOpoB (SVM) m kmaccudukaropax ciydaiiHoro neca (RF), mns
BBISIBJICHUSI CTON-CIOB B  y30eKkckux Tekctax. lloaxox oleHuBaercs c
WCITOJIb30BAHUEM BPYYHYIO aHHOTHPOBAaHHOTO Habopa MaHHBIX TEKCTOB Ha
y30€KCKOM s13bIKe 10/ Ha3BaHHeM «lIIKOIBHBIN KOpIyc» U3 paHee MPOBEIACHHOTO
UCCJIEIOBAHUS, U PE3YJIbTaThl OLIEHKU JOCTUTAIOT BHICOKHUX IMOKa3aTesield TOYHOCTH.
Hamm  pe3ynbrarhl MOKa3bIBAIOT, YTO TMPEIJIOKEHHBIM TMOAXOA  SIBISETCS
(G (HEKTUBHBIM METOJIOM OIPEACIICHUs] CTOM-CJIOB B y30€KCKUX TEKCTaX U MOXKET
UCIIOJI30BAThCS JIJISi TIOBBIIMICHUS] TIPOU3BOAUTENHLHOCTH TpumiioxkeHut NLP mns
00paboTKH y30€KCKOTO S3bIKA.

KuoueBble cioBa: V3oexckuii s3vik, 0OHapydcenue cmon-cios, MauuHHoe
obyuenue.

1. Introduction.

Stopwords are commonly used words that are removed from text during NLP
preprocessing, as they carry little meaning and can lead to noise in the analysis.
However, the set of stopwords can vary depending on the language and domain of
the text. In Uzbek language, there is a lack of comprehensive stopword lists available
for NLP applications, which can affect the performance of text analysis and
information retrieval tasks. Advancements in the field of Machine Learning [1] and
Neural Networks [2], [3] make it possible to successfully identify stopwords from
given texts.

In this paper, we propose a machine learning-based approach for automatic
detection of stopwords in Uzbek language texts. Our approach utilizes Support
Vector Machines (SVM) and Random Forest (RF) classifiers to identify stopwords.
The proposed approach is evaluated using the already available annotated dataset of
Uzbek texts called “School Corpus” [4], and we demonstrate its effectiveness in
identifying stopwords in Uzbek texts.

Uzbek language. Uzbek is a Turkic language spoken by more than 30 million
people mainly in Uzbekistan, but also in other Central Asian countries and by
diaspora communities. It has a rich morphology and syntax, with complex
inflectional and derivational systems, which can make language processing tasks
challenging. The Uzbek language has its unique features and characteristics, such as
vowel harmony and postpositions instead of prepositions. As there is a growing need
for NLP applications to process Uzbek language data, developing effective
techniques for tasks such as automatic detection of stopwords is crucial for improving
the accuracy and effectiveness of these applications [5].

2. Related Work.
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Several studies have been conducted on automatic stopword detection in
different languages, including English, French, Chinese, and other languages [6], [7].
The most commonly used methods for stopword detection are rule-based and
frequency-based approaches. However, these approaches require manual effort and
do not always perform well, especially for languages with complex morphology and
syntax.

Machine learning-based approaches have been shown to be effective in
stopword detection tasks. In recent years, various machine learning algorithms, such
as SVM, RF, and Naive Bayes (NB), have been applied to stopword detection tasks
in different languages [8], [9].

Regarding the stopwords detection for Uzbek language, there has been a great
deal of work, mostly focusing on the creating of the stopwords list for the language
by Madatov et. al. [10], [11], which they introduce a methodology to extract Uzbek
stopwords based on TF-IDF method. Apart from that, there has been a recent upward
trend in creating NLP resources and tools for the Uzbek language, such as Latin-
Cyrillic transliteration tool [12], datasets for sentiment analysis [13] and text
classification [14], as well as tools for stemming [15], [16] and lemmatizers [17].

3. Dataset.

To perform our analysis on Uzbek stopwords, we used previously established
ground rules and methodology for the Uzbek language stopwords by Madatov et. al.
[18], who created the list of stopwords from their own dataset called “Uzbek Corpus”,
which was constructed using online study materials comprising of 731,156 words, of
which 47,165 are unique words.

We performed several preprocessing steps on the dataset, including the re-
creation of annotated dataset by annotating the “School Corpus” they created using
the above-mentioned unigrams. Further preprocessing steps took place, such as
tokenization, stemming, and removing punctuation and numbers. We also converted
all the text to lowercase to reduce the dimensionality of the feature space. The dataset
was randomly split into training and testing sets with a ratio of 80:20.

4. Methodology.

4.1. Feature Extraction.

We used two feature extraction techniques to represent the text for
classification: Bag of Words (BoW) and Term Frequency-Inverse Document
Frequency (TF-IDF). The BoW representation counts the occurrence of each word in
the text, while TF-IDF measures the importance of a word in a document relative to
the entire corpus.

4.2. Classification.

We used two classifiers, SVM and RF, to classify the texts into stopword and
non-stopword categories, as the machine learning methods for classification prove
themselves to perform good [8]. The SVM classifier was implemented with a linear
kernel and a regularization parameter of 0.1. The RF classifier was implemented with
100 decision trees and a maximum depth of 10.
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5. Evaluation and Results.

We evaluated the performance of our approach using several metrics,
including accuracy, precision, recall, and F1-score. The results are presented in the
following section.

Our experiments show that the SVM classifier achieved an accuracy of 98.2%
and an F1-score of 0.98, while the RF classifier achieved an accuracy of 97.8% and
an F1-score of 0.98. The precision and recall scores were also high, indicating that
the classifiers performed well in identifying stopwords in Uzbek texts.

6. Conclusion and Future Work.

In this paper, we presented a machine learning-based approach for automatic
detection of stopwords in Uzbek language texts. Our approach utilizes Support
Vector Machines (SVM) and Random Forest (RF) classifiers to identify stopwords
in Uzbek texts, and it was evaluated using a manually annotated dataset of 500 Uzbek
texts. The results demonstrate that the proposed approach achieves high accuracy
rates in identifying stopwords in Uzbek texts.

Our approach can be useful in various NLP applications for Uzbek language
processing, such as text analysis, information retrieval, and text classification. By
identifying and removing stopwords, the performance of these applications can be
improved significantly.

Future work includes expanding the dataset and exploring other feature
extraction techniques and machine learning algorithms to improve the performance
of the approach. Additionally, the approach can be extended to other languages with
similar characteristics to Uzbek, such as other Turkic languages. Overall, the
proposed approach provides a useful tool for improving the accuracy and
effectiveness of NLP applications for Uzbek language processing.
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