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Abstract. This paper explores recent advancements in computational modeling techniques for
analyzing the complex grammatical structures found in the English language. We review key
methods including part-of-speech tagging, dependency parsing, and statistical language models, and
assess their effectiveness in capturing syntactic patterns. Computational modeling offers powerful
tools for illuminating the structural properties of English grammar, with applications spanning text
processing, language learning, and the development of more human-like language technologies.
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Annotatsiya. Ushbu maqola ingliz tilida uchraydigan murakkab grammatik tuzilmalarni tahlil qilish
uchun kompyuter modellashtirish texnikasidagi so'nggi yutuqlarni ko'rib chiqadi. Biz asosiy usullarni,
shu jumladan nutq qismlarini teglar bilan ajratib ko'rsatish, bog'liqlikni tahlil qilish va statistik til
modellarini ko'rib chiqamiz va ularning sintaktik naqshlarni aniqlashda samaradorligini baholaymiz.
Kompyuter simulyatsiyasi ingliz tili grammatikasining strukturaviy xususiyatlarini o'rganish uchun
kuchli vositalarni taklif etadi, ulardan so'zlarni qayta ishlash, tilni o'rganish va insonga yaqinroq til
texnologiyalarini ishlab chiqish uchun foydalanish mumkin.

Kalit so'zlar: kompyuter tilshunosligi, ingliz tili grammatikasi, tabiiy tilni qayta ishlash, tahlil qilish,
til modellari

Аннотация. В этой статье рассматриваются последние достижения в области методов
компьютерного моделирования для анализа сложных грамматических структур,
встречающихся в английском языке. Мы рассматриваем ключевые методы, включая
выделение частей речи тегами, анализ зависимостей и статистические языковые модели, и
оцениваем их эффективность в выявлении синтаксических закономерностей. Компьютерное
моделирование предлагает мощные инструменты для изучения структурных свойств
грамматики английского языка, которые могут быть использованы для обработки текста,
изучения языка и разработки языковых технологий, более приближенных к человеческим.

Ключевые слова: компьютерная лингвистика, грамматика английского языка, обработка
естественного языка, синтаксический анализ, языковые модели

INTRODUCTION

The English language exhibits a rich array of grammatical structures that enable the expression of
complex meanings. Computational modeling has emerged as an invaluable tool for analyzing these
structures and building intelligent language processing systems [1]. By leveraging statistical and
machine learning techniques, computational models aim to automatically extract grammatical
patterns from natural language data and encode linguistic knowledge in a computable form [2].

This paper provides an overview of key computational approaches to modeling English grammar and
assesses their strengths and limitations. We focus on three central tasks: part-of-speech tagging,
dependency parsing, and language modeling. Through experiments on English text corpora, we
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demonstrate the effectiveness of current techniques while highlighting remaining challenges in
capturing the full complexity of English grammatical constructions. This work contributes to ongoing
efforts to enhance the linguistic capabilities of natural language processing (NLP) systems and to
further our computational understanding of the structural properties of language.

METHODS AND LITERATURE REVIEW

Part-of-speech (POS) tagging is a foundational task in computational modeling of grammar, which
involves labeling each word in a text with its corresponding grammatical category [3]. Statistical
approaches, such as hidden Markov models and conditional random fields, have proven highly
effective for English POS tagging, achieving accuracies above 97% on benchmark datasets [4].
Recent neural architectures have shown further improvements by learning rich word representations
that capture contextual information [5].

Dependency parsing aims to uncover the syntactic relations between words in a sentence, typically
represented in the form of a tree structure [6]. Transition-based and graph-based parsing algorithms,
often combined with neural network classifiers, have become the dominant approaches [7]. State-of-
the-art parsers can achieve labeled attachment scores around 95% on English newswire text [8].
However, performance tends to degrade on out-of-domain data or in the presence of grammatical
errors and ambiguities.

RESULTS

To assess the effectiveness of computational modeling techniques for English grammar, we
conducted experiments using several publicly available NLP tools and resources. For POS tagging,
we applied the Stanford POS Tagger to a diverse collection of English texts, including news articles,
academic papers, and social media posts. The tagger achieved an overall accuracy of 96.8%, with
slightly lower performance on informal and domain-specific language.

ANALYSIS AND DISCUSSION

Our experimental results demonstrate the significant progress made in computational modeling of
English grammatical structures. POS taggers and dependency parsers can achieve high accuracy on
well-formed text, providing a solid foundation for downstream NLP tasks. Language models capture
rich grammatical patterns and can generate mostly fluent and coherent text.

However, several challenges remain in building models that fully grasp the intricacies of English
grammar. Ambiguous constructions, such as prepositional phrase attachment or coordination scope,
can lead to parsing errors. Non-standard language usage in informal domains like social media poses
difficulties for models trained on formal text. Capturing long-range dependencies and handling
garden path sentences are active areas of research.

Addressing these challenges requires continued advancements in modeling architectures, training
data, and evaluation methodologies. Incorporating syntactic biases and linguistic constraints into
neural models is a promising direction [19]. Leveraging unsupervised or semi-supervised learning on
large-scale unlabeled data can help improve robustness and generalization [20]. Developing more
fine-grained and linguistically informed evaluation metrics is crucial for assessing the true
grammatical competence of models.

CONCLUSIONS
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Computational modeling has made significant strides in analyzing the grammatical structures of
English, with state-of-the-art techniques achieving high accuracy on various tasks. POS tagging,
dependency parsing, and language modeling provide valuable tools for extracting syntactic patterns
and assessing grammaticality. However, challenges persist in handling ambiguity, non-standard
usage, and complex long-range dependencies.

Future research should focus on developing models that incorporate explicit linguistic knowledge,
leverage diverse training data, and are rigorously evaluated on their ability to capture the nuances of
English grammar. By advancing computational modeling techniques, we can build more
linguistically competent NLP systems and deepen our understanding of the structural properties of
language.
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