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Abstract

The rapid expansion of social media platforms has revolutionized communication and
information sharing, but it has also led to a significant increase in cybercrime activities. These
platforms are frequently exploited for illegal activities such as cyberbullying, hate speech,
phishing, fraud, identity theft and the spread of malicious content. Detecting such cybercrimes
manually is challenging due to the vast volume, velocity and variety of user-generated data. In
this context, Natural Language Processing (NLP), a subfield of artificial intelligence, has
emerged as a powerful approach for analyzing and detecting cybercrime-related content on
social media. This study presents a comprehensive analysis of NLP techniques used for
cybercrime detection, focusing on their effectiveness, challenges and real-world applicability.
The paper examines traditional NLP methods such as tokenization, part-of-speech tagging and
text classification, as well as advanced approaches including machine learning and deep
learning models like Recurrent Neural Networks (RNNs), Convolutional Neural Networks
(CNNSs) and transformer-based architectures such as BERT. It also explores feature extraction
methods, sentiment analysis and contextual understanding in identifying malicious intent
within textual data. The findings suggest that while NLP-based systems have shown promising
results in detecting cybercrime, challenges such as data ambiguity, language diversity, sarcasm
and evolving cyber threats still limit their performance. The study concludes by emphasizing
the need for more adaptive, scalable and explainable NLP models to effectively combat
cybercrime in dynamic social media environments.
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Introduction

The emergence of social media platforms has transformed the way individuals communicate,
interact and share information across the globe. Platforms such as Facebook, Twitter, Instagram
and others have become integral parts of daily life, enabling users to express opinions,
exchange ideas and access real-time information. However, alongside these benefits, social
media has also become a fertile ground for various forms of cybercrime. Cybercriminals exploit
the openness and anonymity of these platforms to carry out illegal activities, including online
harassment, hate speech, phishing attacks, identity theft, financial fraud and the dissemination
of harmful or misleading content. The increasing prevalence of such activities poses serious
threats to individuals, organizations and society at large. One of the primary challenges in
combating cybercrime on social media is the sheer volume of data generated every second.
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Millions of posts, comments, messages and multimedia content are shared continuously,
making it nearly impossible for human moderators to manually monitor and analyze all
interactions. Furthermore, cybercriminal activities are often hidden within normal
conversations, using coded language, slang, abbreviations and subtle expressions that make
detection even more difficult. As a result, there is a growing need for automated systems that
can efficiently and accurately identify cybercrime-related content in real time. Natural
Language Processing (NLP), a branch of artificial intelligence that focuses on the interaction
between computers and human language, has emerged as a promising solution to this problem.
NLP techniques enable machines to process, analyze and understand textual data by extracting
meaningful patterns and insights. In the context of cybercrime detection, NLP can be used to
identify harmful language, detect suspicious behavior and classify content based on its intent.
By leveraging large datasets and advanced algorithms, NLP-based systems can significantly
enhance the efficiency and accuracy of cybercrime detection.

Traditional NLP techniques, such as tokenization, stemming, lemmatization and part-of-speech
tagging, play a crucial role in preprocessing textual data and preparing it for analysis. These
methods help in breaking down complex text into manageable units and extracting relevant
linguistic features. Building upon these foundations, machine learning algorithms such as
Logistic Regression, Support Vector Machines and Naive Bayes have been widely used for
text classification tasks, including the detection of cybercrime-related content. These models
learn from labeled datasets and identify patterns that distinguish between normal and malicious
text.

In recent years, deep learning techniques have further advanced the capabilities of NLP in
cybercrime detection. Models such as Convolutional Neural Networks (CNNs) and Recurrent
Neural Networks (RNNs) are capable of capturing complex patterns and contextual
relationships within text. Additionally, transformer-based models like BERT have
revolutionized NLP by enabling a deeper understanding of language context and semantics.
These models use attention mechanisms to focus on important parts of the text, allowing for
more accurate detection of nuanced and context-dependent cyber threats. Despite these
advancements, several challenges remain in the effective detection of cybercrime on social
media. Language ambiguity, sarcasm and cultural variations can make it difficult for NLP
models to accurately interpret the intent behind a message. Moreover, cybercriminals
continuously evolve their strategies, using new techniques to evade detection systems. Issues
related to data privacy, ethical considerations and algorithmic bias also pose significant
concerns in the deployment of automated detection systems. This study aims to provide a
comprehensive analysis of NLP techniques used for cybercrime detection on social media. It
evaluates different approaches, highlights their strengths and limitations and identifies key
challenges and research gaps in the field. By doing so, the study contributes to the development
of more effective and reliable detection systems. Ultimately, addressing cybercrime on social
media requires not only technological advancements but also collaborative efforts involving
policymakers, platform providers and users to ensure a safer and more secure digital
environment.

Volume-3, Issue-1, January-March 2026 1226


https://ijarmt.com/

}{@ International Journal of Advanced Research and

Multidisciplinary Trends (IJARMT)
An International Open Access, Peer-Reviewed Refereed Journal

IARMT Impact Factor: 7.2 Website: https://ijarmt.com  ISSN No.: 3048-9458

Background of Social Media Growth

The growth of social media represents one of the most significant transformations in the
modern digital era, fundamentally reshaping how individuals communicate, share information
and interact globally. Initially emerging in the early 2000s with platforms focused on personal
networking, social media has rapidly evolved into a powerful ecosystem that connects billions
of users across the world. Platforms such as Facebook, Twitter, Instagram and others have
expanded beyond simple communication tools to become central hubs for news dissemination,
business promotion, entertainment and social interaction. This growth has been driven by
advancements in internet accessibility, the widespread adoption of smartphones and the
increasing affordability of digital technologies, which have collectively enabled real-time
communication and content sharing on an unprecedented scale. As social media platforms grew
in popularity, they also transformed into major sources of information, often competing with
traditional media outlets. Users now rely heavily on social media for news updates, opinions
and discussions, making it a critical component of the modern information ecosystem. The
interactive nature of these platforms allows users not only to consume content but also to create
and distribute it instantly, leading to a democratization of information sharing. However, this
openness and lack of strict regulation have also contributed to the rise of various challenges,
including misinformation, fake news and cybercrime. The rapid and viral nature of content
dissemination means that both authentic and harmful information can spread quickly, often
without verification. Furthermore, the integration of advanced technologies such as artificial
intelligence, data analytics and recommendation algorithms has enhanced user engagement by
personalizing content feeds. While this has improved user experience, it has also led to the
formation of echo chambers, where individuals are exposed primarily to information that aligns
with their existing beliefs. This environment can amplify harmful content and increase the risk
of cybercrime activities. Overall, the background of social media growth highlights a dual
reality where technological advancement has enabled global connectivity and information
exchange, but has simultaneously created new challenges that require effective monitoring and
intelligent detection systems, particularly in the context of cybercrime on social media
platforms.

Cybercrime on Social Media

Cybercrime on social media refers to the use of digital platforms such as Facebook, Twitter,
Instagram and messaging applications to carry out illegal, harmful, or unethical activities that
exploit users, data and communication systems. With the rapid growth of social media, these
platforms have become attractive targets for cybercriminals due to their vast user base, ease of
access and often limited regulation of user-generated content. Cybercrime on social media
includes a wide range of activities such as cyberbullying, online harassment, hate speech,
phishing attacks, identity theft, financial fraud, spreading malicious links and the circulation of
harmful or misleading information. These crimes are often disguised within normal
conversations, making them difficult to detect and control. One of the key characteristics of
cybercrime on social media is anonymity, which allows offenders to hide their identity and
operate without immediate consequences. This anonymity, combined with the viral nature of
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content sharing, enables harmful activities to spread rapidly across large audiences in a very
short time. For instance, phishing scams may trick users into revealing sensitive information,
while fake profiles can be used to impersonate individuals or organizations for fraudulent
purposes. Similarly, cyberbullying and hate speech can have severe psychological impacts on
victims, leading to emotional distress and social isolation. Moreover, cybercrime on social
media is constantly evolving, as attackers adopt new techniques and strategies to bypass
security systems and exploit emerging technologies. The use of coded language, slang and
multimedia content further complicates detection efforts. These activities not only affect
individuals but also pose serious threats to organizations, governments and society as a whole
by undermining trust, security and digital integrity. Therefore, understanding cybercrime on
social media is essential for developing effective detection and prevention mechanisms,
particularly through advanced technologies such as natural language processing and machine
learning, which can analyze large volumes of data and identify suspicious patterns in real time.
Natural Language Processing Techniques

Natural Language Processing (NLP) techniques refer to a set of computational methods and
algorithms that enable machines to understand, interpret and analyze human language in a
meaningful and structured way. As a subfield of artificial intelligence, NLP bridges the gap
between human communication and computer understanding by converting unstructured
textual data into a format that can be processed by machines. In the context of cybercrime
detection on social media, NLP techniques play a crucial role in analyzing vast amounts of
user-generated content such as posts, comments, messages and captions to identify patterns of
harmful or illegal activities. These techniques involve multiple stages, beginning with text
preprocessing, which includes tokenization, stop-word removal, stemming and lemmatization
to clean and standardize the data. After preprocessing, feature extraction methods such as Bag
of Words, TF-IDF and word embeddings are used to represent textual data numerically,
allowing machine learning models to interpret linguistic patterns. Advanced NLP techniques
go beyond basic text processing to capture semantic meaning, context and sentiment within the
text. Methods such as sentiment analysis help determine the emotional tone of a message,
which is particularly useful in detecting hate speech, cyberbullying, or threatening language.
Named Entity Recognition (NER) identifies important entities such as names, locations and
organizations, which can be useful in identifying targets or sources of cybercrime. Topic
modeling techniques uncover hidden themes in large datasets, while text classification
algorithms categorize content based on predefined labels such as harmful or non-harmful. More
recently, deep learning-based NLP models, including Recurrent Neural Networks (RNNs) and
transformer-based architectures, have enhanced the ability to understand context, sarcasm and
complex language patterns. Overall, NLP techniques provide a powerful and scalable approach
for extracting meaningful insights from textual data, making them essential for the effective
detection and prevention of cybercrime on social media platforms.

e Text Preprocessing

Text preprocessing is a fundamental step in Natural Language Processing that involves
cleaning, transforming and organizing raw textual data into a structured format suitable for
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analysis and model training. In the context of cybercrime detection on social media, the data
collected from platforms such as posts, comments and messages is often unstructured, noisy
and inconsistent, containing slang, abbreviations, emojis, hyperlinks, special characters and
spelling errors. These elements can negatively affect the performance of machine learning and
NLP models if not handled properly. Therefore, text preprocessing is essential to improve data
quality and ensure that meaningful patterns can be effectively extracted. The preprocessing
process typically includes several key operations. Tokenization is used to break down text into
smaller units such as words or sentences, making it easier to analyze. Lowercasing ensures
uniformity by converting all text into a standard format. Removal of stop words eliminates
commonly used words such as “is,” “the,” and “and,” which do not contribute significantly to
the meaning of the text. Stemming and lemmatization are applied to reduce words to their root
or base form, helping to standardize variations of the same word. Additionally, punctuation
marks, special symbols, URLs and irrelevant characters are removed to reduce noise in the
dataset. Handling missing data, correcting spelling errors and normalizing slang or informal
language are also important aspects of preprocessing, especially in social media data where
informal communication is common. By performing these preprocessing steps, the textual data
becomes more consistent, meaningful and suitable for feature extraction and model training.
This significantly enhances the accuracy, efficiency and reliability of NLP-based cybercrime
detection systems, as models can focus on relevant linguistic and contextual information rather
than being misled by irrelevant or noisy data.

e Feature Extraction Techniques

Feature extraction techniques in Natural Language Processing refer to the process of converting
cleaned and preprocessed textual data into meaningful numerical representations that can be
effectively used by machine learning and deep learning models. Since computers cannot
directly understand human language, these techniques play a crucial role in transforming
unstructured text into structured data while preserving important linguistic and contextual
information. In the context of cybercrime detection on social media, feature extraction helps
identify patterns such as offensive language, suspicious keywords, emotional tone, writing
style and hidden intent within posts, comments and messages. Common feature extraction
methods include Bag of Words, which represents text based on word frequency and TF-IDF,
which measures the importance of a word relative to a document and the entire dataset. N-gram
models capture sequences of words to understand contextual relationships between terms,
which is useful for detecting phrases commonly associated with cybercrime activities. More
advanced techniques such as word embeddings, including Word2Vec, GloVe and contextual
embeddings, represent words in continuous vector space, allowing models to capture semantic
similarity and contextual meaning. These embeddings help in understanding relationships
between words, even when different terms are used to convey similar intent. In addition to
textual features, feature extraction can also include sentiment-based features to identify
emotional tone and metadata or behavioral features such as user activity patterns, frequency of
posts and interaction networks.

e Text Classification Methods
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Text classification methods refer to the set of techniques used to automatically categorize
textual data into predefined classes based on its content, meaning and intent. In the context of
cybercrime detection on social media, these methods are essential for identifying whether a
given post, comment, or message falls into categories such as harmful, non-harmful, hate
speech, phishing, or other malicious activities. After preprocessing and feature extraction, text
classification serves as the core stage where machine learning or deep learning models analyze
the numerical representation of text and assign appropriate labels. These methods rely on
learning patterns from labeled datasets, where examples of different categories are used to train
models to recognize similar patterns in unseen data. Traditional text classification approaches
include algorithms such as Naive Bayes, Logistic Regression and Support Vector Machines,
which are widely used due to their efficiency and effectiveness in handling high-dimensional
textual data. These models typically use features like word frequency, n-grams and TF-IDF to
make predictions. More advanced approaches involve deep learning models such as
Convolutional Neural Networks and Recurrent Neural Networks, which can capture complex
relationships, contextual meaning and sequential dependencies within text. Additionally,
transformer-based models have further enhanced classification performance by understanding
deeper semantic context and long-range dependencies. Text classification methods are
particularly important in cybercrime detection because malicious content is often embedded
within normal communication and may not be easily distinguishable through simple rules.
These methods enable automated systems to process large volumes of social media data in real
time and accurately identify suspicious or harmful content. However, challenges such as
ambiguity in language, sarcasm, slang and evolving cybercrime patterns can affect
classification accuracy. Despite these challenges, text classification remains a fundamental
component of NLP-based systems, playing a critical role in improving the efficiency,
scalability and effectiveness of cybercrime detection on social media platforms.

Machine Learning Models for Detection

Machine learning models for detection refer to the algorithms and computational approaches
used to automatically identify and classify cybercrime-related content on social media
platforms based on learned patterns from data. These models play a central role in transforming
extracted features into actionable predictions, enabling systems to distinguish between normal
and malicious content efficiently. In the context of cybercrime detection, machine learning
models are trained on labeled datasets containing examples of harmful and non-harmful text,
allowing them to recognize linguistic patterns, behavioral signals and contextual cues
associated with various forms of cybercrime such as hate speech, phishing, fraud and
harassment. By learning from historical data, these models can generalize their understanding
and apply it to new, unseen content in real time. Supervised learning models such as Logistic
Regression, Support Vector Machines, Naive Bayes, Decision Trees and Random Forest are
widely used due to their effectiveness in classification tasks and their ability to handle high-
dimensional textual data. These models rely on structured input derived from feature extraction
techniques like TF-IDF and word embeddings. In addition, ensemble methods combine
multiple models to improve prediction accuracy and robustness. Unsupervised learning
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approaches, including clustering and anomaly detection, are also used to identify unusual
patterns or previously unseen cyber threats without requiring labeled data. Furthermore, hybrid
models integrate different algorithms to leverage their individual strengths, resulting in
improved performance. Machine learning models are particularly valuable in cybercrime
detection because they can process large volumes of social media data quickly and consistently,
reducing the reliance on manual monitoring. However, their effectiveness depends on factors
such as data quality, feature representation and model selection. Challenges such as imbalanced
datasets, evolving cybercrime tactics and the need for continuous model updates must be
addressed to maintain accuracy and reliability. Overall, machine learning models provide a
scalable, adaptive and efficient framework for detecting cybercrime on social media, making
them a crucial component of modern NLP-based detection systems.

e Supervised Learning Techniques

Supervised learning techniques are one of the most widely used approaches in machine learning
for detecting cybercrime on social media, as they rely on labeled datasets to train models to
classify content accurately. In this approach, each piece of data such as a post, comment, or
message is associated with a predefined label, for example harmful or non-harmful, hate
speech, phishing, or normal communication. The model learns from these labeled examples by
identifying patterns, relationships and distinguishing features within the text, which it then uses
to make predictions on new, unseen data. In the context of cybercrime detection, supervised
learning is particularly effective because it can utilize both linguistic features like word
frequency, sentence structure and sentiment, as well as contextual features such as user
behavior and interaction patterns. Common supervised learning algorithms include Logistic
Regression, Support Vector Machines, Naive Bayes, Decision Trees and Random Forest.
These models are efficient in handling high-dimensional textual data and are capable of
producing reliable classification results when trained on high-quality datasets. Feature
extraction methods such as TF-IDF, n-grams and word embeddings are often used to convert
text into numerical form before applying these algorithms. Supervised learning models can also
be enhanced using ensemble techniques, which combine multiple algorithms to improve
accuracy and robustness. Despite their advantages, these techniques have certain limitations,
including dependence on large amounts of labeled data, susceptibility to bias if the training
data is unbalanced and difficulty in adapting to rapidly evolving cybercrime patterns.
Nevertheless, supervised learning remains a fundamental and highly effective method for
detecting cybercrime on social media due to its structured learning process, strong predictive
capability and practical applicability in real-world systems.

e Unsupervised Learning Techniques

Unsupervised learning techniques are important approaches in machine learning that are used
to analyze and identify patterns in data without relying on labeled examples. In the context of
cybercrime detection on social media, these techniques are particularly useful when labeled
datasets are scarce, incomplete, or difficult to obtain. Unlike supervised learning, unsupervised
methods do not require predefined categories such as harmful or non-harmful. Instead, they
explore the inherent structure of the data to discover hidden patterns, similarities and
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anomalies. This makes them highly valuable for detecting new or previously unknown forms
of cybercrime that may not have been explicitly defined during model training. Common
unsupervised learning techniques include clustering, anomaly detection and topic modeling.
Clustering algorithms group similar pieces of content based on linguistic and contextual
features, which can help identify clusters of suspicious or harmful messages. Anomaly
detection focuses on identifying outliers that significantly differ from normal behavior, which
may indicate fraudulent or malicious activities. Topic modeling techniques, such as Latent
Dirichlet Allocation, help uncover hidden themes and topics within large datasets, enabling
better understanding of the nature and trends of cybercrime-related content. These methods are
often used in exploratory data analysis and can complement supervised learning by providing
additional insights and improving feature extraction. Despite their advantages, unsupervised
learning techniques also face challenges, such as difficulty in interpreting results, lack of clear
classification boundaries and lower precision compared to supervised methods when labeled
data is available. However, their ability to handle large-scale, unstructured data and detect
emerging patterns makes them a valuable component of cybercrime detection systems. Overall,
unsupervised learning techniques contribute to enhancing the adaptability and scalability of
detection systems by enabling the identification of evolving and previously unseen cyber
threats on social media platforms.

Deep Learning Approaches

Deep learning approaches represent advanced machine learning techniques that utilize multi-
layered neural networks to automatically learn complex patterns, semantic relationships and
contextual information from large volumes of data. In the context of cybercrime detection on
social media, deep learning plays a crucial role in analyzing unstructured textual content such
as posts, comments and messages to identify malicious intent. Unlike traditional machine
learning methods that rely heavily on manual feature engineering, deep learning models can
automatically extract high-level features from raw data, making them more effective in
handling complex language patterns, slang and evolving cyber threats. These approaches
improve detection accuracy by capturing deeper contextual meaning, sequence dependencies
and hidden patterns within text, which are essential for identifying subtle forms of cybercrime
such as hate speech, phishing and online harassment.

e Artificial Neural Networks (ANN)

Artificial Neural Networks are the foundational models of deep learning, inspired by the
structure and functioning of the human brain. ANNSs consist of interconnected layers of nodes,
including input, hidden and output layers, where each node processes information and passes
it forward through weighted connections. In cybercrime detection, ANNs are used to learn
patterns from textual data and classify content based on its nature, such as harmful or non-
harmful. These models can handle large datasets and identify non-linear relationships between
features, making them suitable for detecting complex cybercrime patterns. However, ANNS
may require significant training data and computational resources and their performance
depends on proper tuning of parameters.

e Convolutional Neural Networks (CNN)
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Convolutional Neural Networks are widely used in text classification tasks due to their ability
to capture local patterns and important features within data. Although originally developed for
image processing, CNNs have been effectively adapted for natural language processing tasks,
including cybercrime detection. In textual analysis, CNNs apply convolutional filters to
identify key phrases, word combinations and patterns that may indicate malicious intent. These
models are particularly useful for detecting specific types of harmful content such as abusive
language or phishing messages. CNNs are efficient and require less computational time
compared to some other deep learning models, but they may struggle with capturing long-range
dependencies in text.

e Recurrent Neural Networks (RNN, LSTM, GRU)

Recurrent Neural Networks are designed to process sequential data and capture dependencies
between words in a sequence, making them highly suitable for natural language tasks. In
cybercrime detection, RNNs analyze the order and context of words in a sentence, enabling
better understanding of meaning and intent. However, traditional RNNs face issues such as
vanishing gradients, which limit their ability to learn long-term dependencies. To overcome
this, advanced variants such as Long Short-Term Memory (LSTM) and Gated Recurrent Unit
(GRU) have been developed. These models use gating mechanisms to retain important
information over longer sequences, improving their performance in understanding context,
sarcasm and complex sentence structures. As a result, RNN-based models are effective in
detecting nuanced cybercrime content.

e Transformer-Based Models (BERT, ROBERTa)

Transformer-based models represent the most advanced stage of deep learning in natural
language processing. Models such as BERT and RoBERTa use attention mechanisms to focus
on the most relevant parts of the text, allowing them to understand context more effectively
than previous models. Unlike RNNs, transformers process entire sequences simultaneously,
which improves efficiency and enables better handling of long-range dependencies. In
cybercrime detection, these models can accurately interpret complex language patterns,
sarcasm and subtle intent, making them highly effective for identifying sophisticated malicious
content. Additionally, transformer models can be fine-tuned for specific tasks, enhancing their
adaptability and performance. Despite their advantages, they require substantial computational
resources and large datasets for training, but they remain the most powerful tools for advanced
cybercrime detection on social media.

Challenges in Cybercrime Detection

Cybercrime detection on social media is a highly complex task that involves multiple technical,
linguistic and ethical challenges, making it difficult to achieve accurate and reliable results.
One of the primary challenges is the dynamic and evolving nature of cybercrime, where
attackers continuously change their methods, language patterns and strategies to evade
detection systems. Cybercriminals often use slang, abbreviations, coded language and even
multimedia content to hide malicious intent, which makes it difficult for detection models to
accurately interpret meaning. Another major issue is the lack of high-quality and balanced
datasets. Social media data is often noisy, unstructured and biased, with limited labeled
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examples for training models. This leads to poor generalization and reduced accuracy,
especially when dealing with real-world scenarios. Additionally, language ambiguity and
context understanding pose significant challenges. The same word or phrase can have different
meanings depending on context, tone, or cultural background. Sarcasm, irony and implicit
expressions are particularly difficult for models to detect, even with advanced NLP techniques.
The presence of multilingual and code-mixed content on social media further complicates
detection, as users frequently switch between languages within a single message. Another
critical challenge is real-time detection, as cybercrime content spreads rapidly across platforms,
requiring systems to process large volumes of data instantly without compromising accuracy.
Moreover, adversarial attacks and intentional manipulation are serious concerns, where
cybercriminals deliberately modify content to bypass detection systems. This includes slight
changes in wording, use of images instead of text, or embedding harmful content within
normal-looking messages. Privacy and ethical issues also play an important role, as analyzing
user-generated data raises concerns about data security, consent and misuse of personal
information. Furthermore, many advanced models, especially deep learning systems, suffer
from lack of interpretability, making it difficult to understand how decisions are made and
reducing trust in automated systems. Overall, cybercrime detection is not only a technological
challenge but also a social and ethical issue that requires continuous improvement in
algorithms, better data quality, enhanced contextual understanding and a balanced approach
between security and user privacy.

Conclusion

In conclusion, the study titled “A4 Comprehensive Analysis of Cybercrime Detection on Social
Media Using Natural Language Processing Techniques” provides an in-depth understanding
of the growing threat of cybercrime in the digital age and highlights the critical role of Natural
Language Processing in addressing this challenge. The rapid expansion of social media
platforms has created an environment where communication is instant and widespread, but this
openness has also made these platforms vulnerable to various forms of cybercrime such as
cyberbullying, phishing, identity theft, hate speech and online fraud. As discussed in the study,
the massive volume and unstructured nature of user-generated content make manual
monitoring ineffective, thereby necessitating the use of automated and intelligent detection
systems. The analysis demonstrates that NLP techniques provide a powerful framework for
processing and understanding textual data, enabling the identification of malicious patterns and
harmful intent within social media content. Fundamental processes such as text preprocessing
and feature extraction play a crucial role in transforming raw data into meaningful
representations, while text classification methods and machine learning models help in
accurately categorizing content. Traditional machine learning approaches, including Logistic
Regression, Support Vector Machines and Naive Bayes, offer efficiency and reliability,
whereas deep learning models such as Convolutional Neural Networks, Recurrent Neural
Networks and transformer-based architectures like BERT and RoBERTa significantly enhance
the system’s ability to understand context, semantics and complex language patterns.
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Despite these advancements, the study clearly identifies several persistent challenges that limit
the effectiveness of cybercrime detection systems. Issues such as language ambiguity, sarcasm,
multilingual content and evolving cybercrime strategies make it difficult for models to
accurately interpret intent. Additionally, the lack of high-quality and balanced datasets affects
model performance and generalization. Real-time detection requirements, adversarial
manipulation and privacy concerns further complicate the deployment of such systems. The
lack of interpretability in advanced deep learning models also raises concerns regarding
transparency and trust in automated decision-making. Therefore, the study concludes that while
NLP-based approaches have shown significant potential in detecting cybercrime on social
media, there is still considerable scope for improvement. Future research should focus on
developing more robust, adaptive and explainable models that can effectively handle dynamic
and complex data environments. The integration of contextual, behavioral and multilingual
features can further enhance detection accuracy. Moreover, addressing cybercrime requires a
multidisciplinary approach that combines technological innovation with ethical guidelines,
regulatory frameworks and user awareness. Ultimately, ensuring a safe and secure social media
environment depends on continuous advancements in NLP techniques along with collaborative
efforts from researchers, policymakers and technology providers.
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