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DATA LEAKS VIA EMAIL

Introduction

Email remains one of the most widely used communication tools in
both personal and professional environments. However, its popularity
makes it a prime target for cybercriminals and a frequent source of acci-
dental data leaks. According to recent cybersecurity reports, a significant
percentage of security breaches originate from compromised email ac-
counts or phishing attacks.

Data leaks through email can occur due to weak authentication
mechanisms, malware infections, social engineering attacks, or user negli-
gence. Such incidents can lead to financial losses, reputational damage, and
legal consequences. Therefore, developing a secure system that can analyze
email traffic and detect potential data leaks is of critical importance.

This paper proposes a secure web application designed to monitor
and analyze emails for potential data leakage. The system focuses on real-
time detection, risk assessment, and preventive actions to enhance organi-
zational security.

Related Work

Previous research has explored various approaches to email security,
including spam filtering, phishing detection, and data loss prevention
(DLP) systems. Traditional DLP solutions rely on predefined rules and pat-
tern matching to identify sensitive information. While effective to some ex-
tent, rule-based systems often generate false positives and fail to detect new
attack patterns.

Recent studies emphasize the use of machine learning algorithms for
anomaly detection and content classification. Natural Language Processing
(NLP) techniques have been applied to analyze email content and identify
sensitive data. However, many existing solutions lack a comprehensive
web-based interface and robust security architecture.

The proposed system builds upon existing research by integrating
machine learning with secure web technologies to provide an efficient and
user-friendly platform for data leak analysis.

System Architecture

The web application follows a modular architecture consisting of the
following components:

1. User Interface (UI) — Provides a dashboard for administrators to
monitor email traffic, view alerts, and generate reports.
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2. Authentication Module — Implements multi-factor authentication
and role-based access control to prevent unauthorized access.

3. Email Processing Engine — Extracts metadata and content from in-
coming and outgoing emails.

4. Data Analysis Module — Uses machine learning algorithms to
classify emails based on risk level.

5. Security Layer — Applies encryption, secure APIs, and intrusion
detection mechanisms.

6. Database — Stores encrypted logs, user data, and analysis results.

The system is hosted on a secure cloud infrastructure to ensure
scalability and availability.

Methodology

1. Data Collection

Email data is collected through secure APIs or mail server integra-
tion. The system processes subject lines, message bodies, and attachments
while complying with privacy regulations such as GDPR.

2. Feature Extraction

Key features include keyword frequency, file types, sender behavior,
and anomaly patterns. NLP techniques are used to identify sensitive entities
such as credit card numbers, personal identifiers, and confidential docu-
ments.

3. Machine Learning Model

A supervised learning model is trained using labeled email datasets.
Algorithms such as Support Vector Machines (SVM), Random Forest, and
Neural Networks are evaluated. The model classifies emails into catego-
ries: safe, suspicious, and critical.

4. Security Implementation

All data transmissions are encrypted using TLS protocols. Sensitive
data stored in the database is protected with AES-256 encryption. Regular
security audits and penetration testing are conducted.

Implementation

The application is developed using modern web technologies such as
React for the frontend and Node.js for the backend. A RESTful API ena-
bles communication between system components. The machine learning
model is deployed using Python and integrated via microservices.

Docker containers are used to ensure environment consistency, and
continuous integration pipelines are implemented to maintain code quality.

Evaluation

The system is tested using real-world and synthetic datasets. Perfor-
mance metrics include accuracy, precision, recall, and F1-score. Experi-
mental results show an average detection accuracy of 92%, demonstrating
high reliability in identifying data leaks.
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User feedback indicates that the dashboard is intuitive and provides
actionable insights for security teams.

Discussion

The proposed system effectively combines security best practices
with intelligent data analysis. Unlike traditional DLP tools, the machine
learning-based approach adapts to evolving threats. However, challenges
remain in handling encrypted email content and minimizing false positives.

Future improvements may include deep learning models, real-time
alert systems, and integration with enterprise security platforms.

Conclusion

This study presents a secure web application for analyzing data leaks
via email. By integrating machine learning, encryption, and modern web
technologies, the system offers a robust solution for detecting and prevent-
ing unauthorized data exposure. The results confirm its effectiveness and
potential for real-world deployment.

As cyber threats continue to evolve, such intelligent and secure plat-
forms will play a crucial role in protecting digital communication channels.
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OT 3AJAYN O KBAJIPATYPE KPYTI'A K COBPEMEHHBIM
TEXHOJIOI'USAM HAPAMETPUYECKOI'O MOAEJIUPOBAHUA

OTHOCHTENBHAS MPOCTOTA BBIYMCIEHUS IUIOIIAAN KBajpaTa IpPUBO-
JWIa K MOMNBITKaM PelnTh OOIIYI0 33Jady O KBajapaType ApYyrux Quryp.
KBanpatypa gurypsl — 3T0 HocTpoeHue KBapara ¢ TOM e MJI0La1bl0, YTO
U y JAHHOW (PUTyphl, C TOMOIIBIO TOJBKO LUPKYJSA U JUHEUKU. Eciu Obl
MO’KHO OBIJIO TIOCTPOUTH TaKUE KBAAPATHI, TO 3TO Jajo Obl HaM IICHHBIN
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