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Introduction

The use of information and communication technologies in scientific research and in the process of
visualizing results is one of the most effective research methods. This is the result of the fact that
modern information technologies make it possible to obtain and save a large amount of data, perform
fast data processing, automate technical calculations, obtain results in several versions, visualize the
results and predict situations [1].

Today, there are a number of software technologies for creating, researching, and using computer-
oriented language models of natural language. These include a variety of technologies for processing
natural language, such as programming systems, various programming libraries that include linguistic
models, a linguistic processor and linguistic databases, and morphological and semantic-syntactic
analyzers.

Based on recent research on automatic processing of linguistic data, Python stands out among
programming systems such as Java, Perl, C ++, C #, Ruby, VB .NET, Scala and R for its very simple
instructions and very large information capacity [2].

In particular, Python and its SpaCy, gensim, and NLTK packages are now being used effectively
around the world as natural language text processing methods [3].

However, modern methods of studying the problems of Uzbek linguistics with the help of today's
automated information systems have not yet been developed, both theoretically and practically.
Although preliminary research is being conducted on modeling word groups based on the syntactic
structure of Uzbek sentences [4] and improving the linguistic base for morphological analysis of
words [5], but the formation of formal grammar based on natural Uzbek grammar The creation of
various software technologies for the study of the Uzbek language on the basis of modern methods,
based on these linguistic models and existing technologies, remains a topical issue.
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NLTK and its modules. NLTK (Natural Language ToolKit) is a package of programs and libraries
for symbolic and statistical processing of natural language, which can be used effectively in the fields
of computer linguistics, machine learning and information retrieval.

The NLTK library is an open source system with a dynamic feature as a component module of the
Python programming system, which is constantly replenished with new programming modules.
Therefore, even if it is installed on a computer, it is possible to download a new version of it online
and constantly update the existing database.

All software modules in this package, the first version of which was first released in 2001, are written
in Python (look at the Table 1).

1-Table NLTK modules and their functional functions (abbreviated)

Modules The_ role of Iar_lguage Methods of functionalization
in processing
nltk.corpus Accessing corpora Standardized interfaces for corpus and lexicons
nitk.tokenize, String processing Word and speech tokenizers, stemmers
nltk.stem
nltk.collocations | Collocation discovery | t-criteria, xi-square, point information
nltk.tag Part-of-speech tagging | n-gram, backoff, Brill, HMM, TnT
nltk.classify, A Solution tree, maximum entropy, Baes method,
Classification

nltk.cluster k-mean method.
nltk.chunk Chunking Regular expressions, n-grams, named objects
nltk parse Parsin Table, character separation, unification,

P g probability, interdependence
nltk._sem, _Semantlc . Lambda-calculation, first-order predicates
nltk.inference interpretation

Stop-words. It is known that for words that do not have a clear grammatical meaning in the given
sentence or are almost not used in search engines, the term "stop-words" is accepted in English, and
"stop-slova™ or "shumovye slova™ in Russian. For example, the words belonging to the category
"stop-slova™ in Russian are understood as [6]:

» connectors (or, but, so that, then, then, only just);

» pronouns (he, we, him, you, you, you, her, what, who, them, all, they, me, all, me, me, so);
» prepositions (for, on, on, with, from, from, before, without, over, under, for, with, after, in);
» downloads (not, same, then, would, total, total, even, yes, no);
» pronouns (oh, oh, oh, bravo, hello, thank you, sorry);
» numbers and figures (1, 2, 3 one, two, three first, second, third, ...);
» punctuation marks and special characters (., - _ =+ /1;:%? *);
» introductory words (say, maybe, let's say, to be honest, for example, in fact, however, in general,
in general, probably);
» separate letters (a, b, c, ...);
» indefinite prepositions, forms (something, some, somewhere, somehow, further, closer, earlier,
later, sometime), etc.
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These words, specific to each language, are organized in the form of a separate list through a text file,
which is usually placed in the text body as an internal module of the NLTK library [7].

Some of the above modules of the NLTK library can also be used effectively in modeling elements of
Uzbek grammar. Of course, this process cannot be done directly, of course. To do this, it is necessary
to carry out certain computer modeling work on Uzbek linguistic objects.

Experimental part. Below we get acquainted with the text of the program, which produces Uzbek
words of the stop-words type, formed by the authors as a linguistic base using the nltk.corpus module
of the NLTK library.

1. First we run the Python program. If the program does not have an NLTK library installed, type the
following command on the command line to install it:

>>> import nltk
>>> nltk download ()

The information capacity of the NLTK library is around 4 GB, and its installation is done online,
which takes some time.

2. So, once the NLTK library is loaded, we import words of type stop-words from its nltk.corpus
module:

>>> from nltk.corpus import stopwords

3. After this command, words of the stop-words type, which are available in more than 30 languages,
such as English, Russian, German, French, Turkish, Tajik, Kazakh and so on, are loaded into the
memory. Stop-words in each language are organized in the form of a separate text file, to which we
add a file of stop-words in the Uzbek language, and then type the following code text:

>>> set (stopwords.words (‘uzbek’))
The result is as follows (Fig. 1):
e Python 3.7.4 Shell = B

File Edit Shell Debug Options Window Help

Python 3.7.4 (tags/v3.7.4:20935%112e, Jul & 2019, 1%:25:22) #
[ME&C v.1%16 32 bit (Intel)] on win32

W

Type "help™, "copyright", "credits" or "license ()" for more
information.

x> nltk.corpus stopwords

>>> set (stopwords.words ('uzbek'))

{"so'ng", 'boyad-shoyad', 'hattc', 'emas', "go'yo"™, "tag'in"
; "lekin', 'aslo', 'ganchalar', 'sen', 'inchunin', 'gaysi',
'himm', 'ehtimecl', 'Jjuz', 'buyon', 'hamon', "yo'g", 'hoy-hoy
', 'e', 'bincbarin', "o'h-hu", 'shoyad', 'singari', "ba'd",
'bizga', 'ha', 'gars', 'aytganday', 'hamono', 'oxir', 'sizga
', 'bizning', 'durs', 'bejiz', 'emish', 'ajabo', 'zero', '=za
mon', 'beri', 'fagat', 'shoyadki', 'agarchi', 'aziz', 'on',
'ga', '"zamono', 'jo', 'mahot', "bo'yi", 'ham', 'yopiray', 'c
hunki', 'ana', 'gachon', 'galt-galt', 'hargiz', 'xayr', 'man
a', 'vale', 'sizlarga', 'senga', 'tek', "ko'z-ko'z", 'nazdid

Ln:6 Col4

Fig. 1. Screening of Uzbek words of stop-words type.

You can also use the tokenization module of the NLTK package (nltk.tokenize) for words and
phrases in Uzbek. For example, let us be given the following text:

6«

t’s me. I am a programmer. I love my job. ”
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Each sentence, each word, and the punctuation in this text can be divided into separate blocks. To do
this, consider the following program text:

>>> from nltk.tokenize import sent_tokenize, word_tokenize

>>> MyText = "It's me. I'm a programmer. | love my profession.”

>>> print (sent_tokenize (MyText))

[This is me.', 'l am a programmer.’, 'l love my profession.']

>>> print (word_tokenize (MyText))

[This', 'T', "', 'l am a programmer’, ".", 'l love my profession’, "]

SpaCy Library. SpaCy is an open source free library designed to work with NLP in Python, which
is actively used in linguistic research. In particular, SpaCy is one of the most effective service

technologies for word processing, retrieving the necessary information from the text, developing
intellectual functions, and working with NLP problems in general.

Using the SpaCy library, more than a dozen different intellectual problems can be solved on text in

natural language (look at the Table 2).

2-Table. Modules and basic functions of the SpaCy library

Module name

Description

Tokenization

Performs the function of segmenting words, punctuation and other
elements in the text.

Part-of-speech (POS)
Tagging

A noun or verb replaces words specific to a word group in a way that is
specific to the flow of speech.

Dependency Parsing

Just as an object or a subject, it represents the syntactic connections
that represent the relationship between each individual token.

Lemmatization

Forms the lemma of the word, that is, the basic form, for example, the
lemma of the word "was" is like "be", the lemma of the word "rats" is
like "rat".

Sentence Boundary
Detection (SBD)

Performs searching and segmentation of individual sentences.

Named Entity
Recognition (NER)

Names of people are used to identify and highlight named objects
associated with companies and geographic areas.

Similarity

Comparison of words, text, documents, and similar objects in terms of
their mutual similarity.

Text Classification

Used to perform a classification operation on the whole or a certain
part of the text.

Rule-based Matching

Find a sequence of tokens similar to a regular expression based on text
and linguistic annotation.

Training

Update statistical forecast models.

Serialization

Save items in file or byte rows.

When working with the SpaCy technology of the Python programming system, it is possible to refer
to 15 (currently) language models in 8 languages (see Table 3).
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Table-3 Linguistic models of the SpaCy library

Natural languages | Linguistic models
en_core_web_sm
. en_core_web_md
English - = =
en_core_web_Ig
en_vectors web Ig
de_core_news_sm
German - - -
de_core news md
fr_core_news_sm
French -~ -
fr_core_news md
. es_core_news_sm
Spanish - -
es_core_news _md
el_core_news_sm
Greek - = -
el core news md
Portuguese pt_core_news sm
Italian it_core_news_sm
Dutch nl_core_news sm

These models can be installed separately online or with the SpaCy library during the installation
process. To do this, use the following commands, for example:

pip install -U spacy
python —m spacy download en_core_web_sm

However, it is also possible to install these files from a local folder by downloading them from the
appropriate site, using the following command:

pip install d: \ en_core_web_sm.tar.gz
The SpaCy library was released in 2015 and can be considered as a new modification of NLTK.

In general, in addition to Python, it is possible to work with hundreds of other technologies for
processing texts in different natural languages, for example, using Pattern, one of the most popular
modules of Python program, grammatically, morphologically, text in English, Spanish, German,
French, Italian and Dutch. spelling and syntactic analysis is possible.

Conclusion. The software technologies mentioned above and all the language models studied using
them actually serve as a basis for the machine translation procedure. We will still need many formal
models to study various aspects of the Uzbek language on the basis of these technologies.

In this article, we have formed a database of Uzbek-type stop-words and studied it as an object in the
NLTK library, which can serve as a basis for the creation of automatic search engines for Uzbek text.
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