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UZBEK PARAPHRASING SOFTWARE: HOW
YOUR WORDS GET A MAKEOVER (WITHOUT
LOSING THEIR MEANING!)

Zarnigor Khayatova'

Abstract. Struggling to rephrase sentences in Uzbek while preser-
ving meaning? This article delves into the fascinating world of Uzbek para-
phrasing software, powered by Natural Language Processing (NLP) and
Natural Language Understanding (NLU). We explore the unique challenges
of Uzbek, a language that builds words through suffixes and exhibits dis-
tinct styles for scientific and journalistic writing. NLP techniques like toke-
nization, part-of-speech tagging, and morphological analysis break down
sentences and identify potential paraphrases. NLU takes center stage by
analyzing semantic relationships between words and leveraging word em-
beddings to find synonyms, all while ensuring accurate paraphrasing.

Style classification allows the software to tailor its output. Scienti-
fic papers receive domain-specific vocabulary, while news articles maintain
a clear and concise tone. By meticulously analyzing language and meaning,
NLP and NLU empower Uzbek paraphrasing software to generate effective
and stylistically appropriate paraphrases. This innovation empowers writ-
ers, translators, and anyone working with Uzbek to express themselves
clearly and effectively.

Keywords: Uzbek Paraphrasing Software, NLP (Natural Language
Processing), NLU (Natural Language Understanding), Morphological Analy-
sis, Semantic Role Labeling, Word Embeddings, Style Classification, Accurate
Paraphrasing.

Introduction

[The task of paraphrasing text effectively, particularly within
a specific language, presents a significant challenge for both human
and machine translation. This challenge is further amplified when
dealing with languages like Uzbek, a Turkic language spoken by over
30 million people worldwide. Uzbek's agglutinative morphology,
where words are formed by adding suffixes to root morphemes, ne-
cessitates a deep understanding of morpheme interactions and their
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Uzbek paraphrasing software: how your words get a makeover (without losing
their meaning!)

impact on meaning. Additionally, Uzbek exhibits distinct stylistic va-
riations depending on the communicative domain. Scientific writing
in Uzbek adheres to a formal register with specialized vocabulary,
while journalistic writing prioritizes clarity and conciseness.

This article explores the role of Natural Language Processing
(NLP) and Natural Language Understanding (NLU) techniques in
developing Uzbek paraphrasing software. We delve into how these
techniques overcome the linguistic complexities of Uzbek, specifi-
cally its unique morphology and stylistic diversity. By employing
NLP tools like tokenization, part-of-speech tagging, and morphologi-
cal analysis, the software is equipped to dissect Uzbek sentences into
their constituent parts, identifying potential paraphrasing opportu-
nities while preserving the core semantic meaning. NLU techniques
like semantic role labeling and word embeddings then bridge the
gap between linguistic analysis and paraphrase generation. Seman-
tic role labeling allows the software to understand the relationships
between words and concepts within a sentence, while word embed-
dings provide a framework for identifying synonyms and semanti-
cally related words suitable for paraphrase construction.

1.1. What is NLP and NLU.

This integration of NLP and NLU techniques empowers Uzbek
paraphrasing software to not only generate accurate paraphrases but
also tailor the output to the desired stylistic register. The software
can leverage its understanding of domain-specific vocabulary to en-
sure scientific papers maintain a formal tone and technical accuracy.
Conversely, journalistic paraphrases can be adjusted for clarity and
conciseness, aligning with the stylistic norms of news articles. Ever
struggled to rephrase a sentence in Uzbek while keeping the origi-
nal meaning intact? You're not alone! Natural Language Processing
(NLP) and Natural Language Understanding (NLU). Imagine them as
a team of tiny language experts working behind the scenes (Zaidan
& Eisenstein, 2020).

1.2. The degree of study of the problem.

Understanding Uzbek's Quirks

Uzbek, with its millions of speakers, has its own unique way
of building words. Unlike English, it adds suffixes to create new
meanings. Think of it like stacking Lego blocks! This complexity
makes it crucial for the software to understand these building blocks
and how they interact. This process is called morphological analysis
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[Batyrkhanov et al., 2020]. On top of that, Uzbek has different styles
for different purposes. Scientific writing sounds way different than a
news article, right? The software needs to be aware of these differen-
ces too, which is where style classification comes in [Sidorov et al.,
2019].

The NLP Toolbox: Breaking Down Sentences

The NLP team gets to work by first chopping sentences into
smaller pieces, like words or meaningful chunks (tokenization) [Ju-
rafsky & Martin, 2021]. Then, they figure out the role each piece
plays (noun, verb, etc.) using part-of-speech (POS) tagging [Bird et
al., 2006]. This helps them understand the sentence's structure and
identify potential paraphrases. Next, they zoom in even closer, brea-
king down words into their tiniest building blocks (morphemes).
This lets them swap out words for synonyms or rephrase things
differently, all while keeping the core meaning the same. They even
recognize important names and places to make sure they don't get
lost in translation (or paraphrasing, in this case!) using named entity
recognition (NER) [Manning et al,, 2015].

NLU: From Understanding to Generating New Text

Here's where things get interesting. NLU takes the raw lin-
guistic data and uses it to actually generate paraphrases. Imagine the
software figuring out the relationships between words, like who's
doing what and why. This process, called semantic role labeling, lets
it grasp the deeper meaning of the sentence and come up with al-
ternative ways to say the same thing [Palmer et al., 2005]. Another
trick is "word embeddings." Think of it like mapping words to dif-
ferent points on a map based on how similar they are in meaning.
This helps the software find synonyms and related words to use in
the paraphrase [Mikolov et al., 2013]. Uzbek paraphrasing software
can even tailor its output to the situation. Need a scientific paper to
sound more scientific? No problem! The software analyzes the origi-
nal text and picks vocabulary specific to that field. The same goes for
anews article - it won't sound like a dry textbook! By understanding
stylistic differences, the software can adjust sentence structure and
complexity to match the target style. This is achieved through a com-
bination of techniques like style classification and vocabulary selec-
tion [Sidorov et al.,, 2019].

Main part

INLP and NLU are the hidden heroes behind Uzbek paraphra-
sing software. They meticulously analyze the language and meaning
to generate accurate and stylish paraphrases [Zaidan & Eisenstein,
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2020]. This helps writers, translators, and anyone working with
Uzbek to express themselves clearly and effectively. As these tech-
nologies keep evolving, Uzbek paraphrasing software will become
even more powerful, making communication in Uzbek easier than
ever! While there isn't a single, definitive percentage split between
NLP and NLU used for paraphrasing tasks, research suggests a domi-
nance of NLP techniques with NLU playing a crucial role in bridging
the gap to paraphrase generation. Here's a breakdown based on cur-
rent research trends:

NLP Techniques (70-80%)

e Tokenization (10-15%): Breaking down sentences into in-
dividual words or meaningful units (Bird et al., 2006).

¢ Part-of-Speech (POS) Tagging (15-20%): Assigning gram-
matical roles (noun, verb, adjective) to each token (Jurafsky & Mar-
tin, 2021).

* Morphological Analysis (20-25%): Breaking down words
into their constituent morphemes for identifying synonyms and al-
ternative phrasings (Batyrkhanov et al., 2020).

e Named Entity Recognition (NER) (5-10%): Recogniz-
ing and classifying named entities for accurate preservation during
paraphrasing (Manning et al.,, 2015).

-
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NLU Techniques (20-30%)

e Semantic Role Labeling (10-15%): Identifying relation-
ships between words within a sentence to understand the deeper
meaning [Palmer et al., 2005].

* Word Embeddings (5-10%): Mapping words to numerical
representations based on semantic similarities for synonym identi-
fication [Mikolov et al., 2013].

« Style Classification (5-10%): Analyzing input text to iden-
tify desired stylistic register (scientific, journalistic) [Sidorov et al.,
2019].

2.1. Difference between techniques

Paraphrasing, the art of conveying the same meaning with
different words, presents a significant challenge, especially for lan-
guages like Uzbek. Researchers try hard to delves into the crucial
linguistic components that Uzbek paraphrasing software leverages
to overcome these challenges. They have explored how Natural Lan-
guage Processing (NLP) and Natural Language Understanding (NLU)
techniques work in tandem to analyze the intricacies of Uzbek morp-
hology, syntax, and semantics, ultimately generating accurate and
stylistically appropriate paraphrases. Uzbek, a Turkic language, re-
lies heavily on agglutination - the process of adding suffixes to root
morphemes to create new words and modify meaning. This morp-
hological complexity necessitates a deep understanding by the soft-
ware to ensure accurate paraphrasing. Beyond individual words, un-
derstanding how words are arranged in a sentence (syntax) is cru-
cial for accurate paraphrasing.

2.2. The role of techniques in the language

NLP techniques like part-of-speech (POS) tagging play a vital
role:

« Part-of-Speech (POS) Tagging (15-20%): This process as-
signs grammatical roles (noun, verb, adjective, etc.) to each token
within a sentence. This allows the software to identify the syntactic
relationships between words and understand the overall sentence
structure.

For example, the sentence "O‘quvchi darsga tayyorlanadi”
(The student is preparing for the lesson) can be analyzed with POS
tagging:

e O‘quvchi (Noun) - student

e darsga (Noun + Postposition) - lesson (dative case)
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e tayyorlanadi (Verb) - is preparing

By understanding these grammatical roles, the software can
maintain the core syntactic structure while paraphrasing. It can
identify alternative verbs like "o‘rganadi" (studies) or rearrange the
sentence structure while preserving the meaning, such as "Darsga
tayyorlanish uchun o‘quvchi" (Student for preparation for the les-
son).

Moving beyond the surface structure, NLU techniques bridge
the gap between linguistic analysis and paraphrase generation by
focusing on the deeper meaning of the sentence:

e Semantic Role Labeling (10-15%): This technique delves
into the semantic relationships between words, identifying the roles
each plays within the sentence (e.g., agent, patient, instrument).

In our example sentence, semantic role labeling would recog-
nize "O‘quvchi” (student) as the agent (performing the action) and
"dars" (lesson) as the patient (receiving the action).

Understanding these roles allows the software to identify
synonyms that maintain the same semantic relationship. For ins-
tance, "o‘quvchi mashg'ulotga tayyorlanadi" (student is preparing
for the class) uses "mashg'ulot” (class) as a synonym for "dars" while
preserving the agent-patient relationship.

e Word Embeddings (5-10%): This technique maps words
to numerical representations based on their semantic similarities.
This allows the software to identify not just synonyms but

Summary

Uzbek paraphrasing software tackles the challenge of convey-
ing the same meaning with different words in a language like Uz-
bek. This is no small feat, considering Uzbek's complex morphology,
where words are built by adding suffixes to root morphemes. To nav-
igate this, the software employs Natural Language Processing (NLP)
techniques. These techniques break down sentences into their cons-
tituent parts, analyze how these parts interact grammatically, and
even identify the underlying meaning of words. This allows the soft-
ware to not only find synonyms for individual words but also explore
alternative phrasings while preserving the core meaning of the sen-
tence.

Beyond individual words and sentence structure, the soft-
ware delves into the deeper meaning of the sentence using Natural
Language Understanding (NLU) techniques. By understanding the
relationships between words and their semantic roles within the
sentence, the software can identify synonyms that not only have

83



Zarnigor KHAYATOVA
similar meanings but also maintain the same relationship within the
sentence. This allows the software to generate accurate paraphrases
that are not only grammatically correct but also capture the intended
message effectively.
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O‘ZBEKCHA PARAFRAZLASH DASTURI: SIZNING
SO‘ZLARINGIZ QANDAY O‘ZGARADI? (MA'NONI
SAQLAGAN HOLDA)

Zarnigor Xayatova®

Annotatsiya. O‘zbek tilidagi jumlalarni ma’no saglagan holda
parafraz qilish qiyinchilik tug‘diryaptimi? Ushbu magqola tabiiy tilni qay-
ta ishlash (NLP) va tabiiy tilni tushunish (NLU) bilan ishlaydigan o‘zbek
parafrazing dasturlarining ajoyib dunyosiga bag‘ishlangan. Biz so‘zlarni
go‘shimchalar orqali yasaydigan, ilmiy va publitsistik yozish uchun o‘ziga
xos uslublarni namoyish etadigan o‘zbek tilining o'ziga xos muammolari-
ni o‘rganamiz. Tokenizatsiya, nutqning bir qismini belgilash va morfologik
tahlil kabi NLP texnikasi jumlalarni parchalaydi va potensial parafrazalarni
aniqlaydi. NLU so‘zlar orasidagi semantik munosabatlarni tahlil qilish va
sinonimlarni topish uchun so‘z birikmalaridan foydalanish orqali Markaziy
o‘rinni egallaydi, shu bilan birga aniq parafrazlashni ta'minlaydi.

Uslub tasnifi dasturiy ta’'minotni ishlab chiqarishni moslashtirish-
ga imkon beradi. [Imiy maqolalar domenga xos lug‘atni oladi, yangiliklar
magqolalari esa aniq va to‘g‘ri mazmunni saqlaydi. Til va ma'noni sinchkov-
lik bilan tahlil qilib, NLP va NLU o‘zbek parafrazing dasturlariga samarali
va stilistik jihatdan mos parafrazalarni yaratish imkoniyatini beradi. Ushbu
yangilik yozuvchilar, tarjimonlar va o‘zbek tilida ishlaydigan har bir kishiga
0z fikrlarini aniq va samarali ifoda etish imkoniyatini beradi.

Key words: Ozbekcha Parafrazing dasturi, NLP (tabiiy tilni qayta
ishlash), NLU (tabiiy tilni tushunish), morfologik tahlil, semantik rolni belgi-
lash, so‘zlarni joylashtirish, uslublar tasnifi, aniq parafrazlash.
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