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Abstract

In an era of rapid digital transformation, enterprises require agile and intelligent financial management solutions
to ensure real-time decision-making and operational efficiency. Mobile Edge Computing (MEC) offers a
decentralized computing paradigm that brings data processing closer to the source, minimizing latency and
enhancing computational efficiency. This paper explores the integration of MEC into enterprise financial
management to enable real-time financial analysis, risk assessment, and decision support. By leveraging MEC’s
low-latency processing capabilities, businesses can enhance financial forecasting, fraud detection, and resource
allocation with unprecedented speed and accuracy. The proposed framework incorporates cloud-edge
collaboration, Al-driven analytics, and secure data transmission to optimize financial workflows while
maintaining data integrity and compliance. Through case studies and experimental results, we demonstrate the
efficacy of MEC in streamlining enterprise financial operations. This study highlights the transformative potential
of MEC in reshaping financial management strategies, providing enterprises with a competitive edge in a data-
driven economy.

Keywords: Mobile Edge Computing, Real-Time Financial Analysis, Enterprise Financial Management, Cloud-
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Introduction

In today’s rapidly evolving financial landscape, enterprises face mounting challenges in managing financial data
efficiently while ensuring real-time decision-making, security, and compliance. Traditional cloud-based financial
management systems often struggle with latency, bandwidth constraints, and security vulnerabilities, making them
inadequate for handling the increasing volume and complexity of financial transactions. As financial institutions
and enterprises seek faster, more reliable solutions, Mobile Edge Computing (MEC) has emerged as a
transformative technology capable of revolutionizing financial management. By enabling decentralized data
processing closer to the source, MEC significantly reduces latency, enhances security, and optimizes bandwidth
efficiency, ensuring real-time financial analysis and decision-making.

Financial institutions, including banks, investment firms, and corporate financial departments, rely on real-time
data processing for risk assessment, fraud detection, transaction management, and financial forecasting. The
integration of MEC into financial systems provides an efficient mechanism to handle high-frequency trading, real-
time market analysis, and regulatory compliance, all of which require instantaneous data processing. Unlike
traditional cloud models, which depend on centralized servers, MEC leverages localized edge nodes, ensuring
ultra-low-latency computing that is crucial for mission-critical financial applications. By incorporating Artificial
Intelligence (Al), Machine Learning (ML), and Internet of Things (IoT) technologies, MEC-powered financial
management systems can analyze data in real time, identify anomalies, automate decision-making, and enhance
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customer experiences through personalized financial services.

One of the primary advantages of MEC in financial management is its ability to strengthen security and regulatory
compliance. Financial institutions handle sensitive transactional data that must be protected from cyber threats
and unauthorized access. MEC reduces exposure to such risks by processing data locally, minimizing the need for
data transmission to remote cloud servers. Additionally, real-time fraud detection mechanisms can be deployed at
the edge, enabling immediate identification and prevention of suspicious activities before financial losses occur.
Furthermore, enterprises must comply with stringent financial regulations and reporting requirements, making
real-time compliance monitoring and automated reporting an essential component of modern financial operations.
MEC enhances these capabilities by enabling immediate validation and auditing of financial transactions, reducing
the risk of non-compliance.

Beyond security and compliance, MEC plays a critical role in improving operational efficiency and reducing costs.
Traditional financial management systems often require substantial cloud storage and bandwidth resources to
process and analyze data, leading to high operational expenses. By shifting computational workloads to edge
nodes, MEC optimizes network usage and reduces dependency on costly cloud infrastructures. This, in turn,
allows enterprises to process financial transactions faster, enhance liquidity management, and streamline budget
forecasting. Moreover, the real-time processing power of MEC facilitates predictive financial analysis, enabling
enterprises to anticipate market trends, mitigate risks, and make data-driven investment decisions with higher
accuracy.

The adoption of MEC in financial management also paves the way for enhanced customer-centric services.
Modern consumers expect seamless, instant banking experiences, real-time financial insights, and personalized
recommendations. MEC enables financial institutions to provide low-latency mobile banking services, instant
credit scoring, and Al-powered financial advisory solutions. By analyzing customer behavior and financial
patterns in real time, banks and financial service providers can offer tailored solutions, improve customer
engagement, and enhance overall user satisfaction. The integration of blockchain technology with MEC further
strengthens financial transparency and trust, allowing enterprises to execute smart contracts securely and
efficiently.

Despite its numerous advantages, the implementation of MEC in financial management comes with its own set of
challenges. The deployment of MEC infrastructure requires significant investment in edge computing nodes,
network enhancements, and Al-driven analytics platforms. Additionally, financial institutions must navigate
complex regulatory frameworks that govern data processing and privacy, ensuring that MEC implementations
align with legal and compliance requirements. Cybersecurity remains another critical concern, as edge networks
introduce new potential vulnerabilities that must be mitigated through robust encryption, authentication, and real-
time monitoring mechanisms. Furthermore, enterprises must ensure seamless interoperability between MEC
systems and existing financial software, cloud architectures, and banking networks to maximize efficiency and
effectiveness.

Looking ahead, the future of MEC in financial management appears highly promising. As Al, 5G technology, and
decentralized computing continue to evolve, MEC’s capabilities will further expand, enabling even faster and
more secure financial transactions. Companies that invest in MEC-driven financial solutions will gain a
competitive edge by enhancing operational agility, reducing costs, and improving financial decision-making. The
combination of real-time analytics, Al-powered automation, and edge computing will drive the next wave of
innovation in enterprise financial management, making financial processes more efficient, secure, and intelligent.
This paper will explore the technical architecture, real-world applications, and future potential of MEC in financial
management, providing insights into how enterprises can leverage this cutting-edge technology to optimize
financial operations in a digitally evolving economy.
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Literature Review

The integration of Mobile Edge Computing (MEC) into enterprise financial management is a growing research
area that aims to enhance real-time financial analysis, risk assessment, and operational efficiency. Several studies
have explored the role of MEC in financial decision-making, fraud detection, and financial forecasting by
leveraging its low-latency and distributed computing capabilities. This section reviews the existing body of
knowledge and technological advancements related to MEC in financial management.

1. Mobile Edge Computing for Real-Time Financial Risk Management

One of the primary applications of MEC in financial management is real-time risk assessment. Traditional
financial risk management systems rely heavily on centralized cloud computing, which introduces delays in
processing time-sensitive financial transactions. To overcome this challenge, Zeng (2022) proposed an MEC-
based financial risk management model that integrates 10T technologies. The study introduced an edge computing
framework to enhance cash flow monitoring and corporate risk warning systems by analyzing financial health
indicators in real-time. The research also developed a Backpropagation Neural Network (BPNN) to optimize edge
service preloading for financial data processing, leading to a 91.6% accuracy in financial health prediction and
75% accuracy in crisis forecasting [1].

Moreover, Shi et al. (2021) explored an MEC-driven financial early-warning system that enables real-time fraud
detection in banking transactions. By processing financial data closer to the source, the system reduced false
positives in fraud detection by 23% compared to cloud-based solutions. The study emphasized that MEC
significantly improves the speed of fraud analysis, allowing financial institutions to react instantly to suspicious
activities.
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2. Al-Driven Financial Decision-Making with Edge Computing

The integration of Artificial Intelligence (Al) with MEC has been widely studied in financial management
applications. Uppaluri (2025) highlighted that Al-driven decision-making and edge computing accelerate
financial forecasting, risk management, and fraud detection. By continuously analyzing financial data at the edge,
enterprises can adopt a proactive approach to financial management, adjusting forecasts dynamically based on
market conditions.

Similarly, Chen et al. (2023) investigated the role of Federated Learning (FL) in decentralized financial data
processing using MEC. The study demonstrated that FL, combined with edge computing, enhances financial fraud
detection by enabling secure collaborative learning across multiple financial institutions without exposing
sensitive financial data. This approach not only reduces cybersecurity risks but also improves data privacy
compliance with regulations such as GDPR and CCPA.

3. Enhancing Real-Time Financial Analytics Through MEC

Real-time financial analytics requires ultra-low-latency data processing, which MEC is well-suited to support.
Gaddam (2025) examined how MEC transforms financial analytics by decentralizing data processing, thus
reducing delays in stock market trend analysis and high-frequency trading operations. The study found that MEC-
enabled financial systems reduced transaction execution times by 35%, giving traders an advantage in responding
to market fluctuations.

A similar study by IBM (2021) estimated that by the end of 2022, 75% of all enterprise data would be processed
at the edge, highlighting the growing shift from cloud-dependent analytics to edge-enabled real-time data
processing. The research emphasized that for financial institutions, edge analytics enhances real-time compliance
monitoring, ensuring that transactions adhere to regulatory requirements instantaneously.

4. Mobile Edge Computing in Banking and Financial Transactions

The banking sector has been an early adopter of MEC due to its ability to process financial transactions efficiently.
NTT DATA Services (2024) outlined ten ways edge computing can revolutionize financial services, including
improved risk management, enhanced fraud detection, and real-time compliance monitoring. The research found
that MEC-enabled banking solutions could reduce transaction delays by 40%, significantly improving customer
experience in mobile banking applications.

Furthermore, Zhou et al. (2022) developed a blockchain-integrated MEC framework for banking transactions.
This framework leveraged MEC’s decentralized computing capabilities to verify and authenticate financial
transactions in real-time, reducing the dependency on centralized ledgers. The study found that MEC-blockchain
integration improved transaction security by 50% compared to traditional banking systems.

5. IT Infrastructure and Edge Computing in Financial Management

The role of MEC extends beyond financial analytics and transactions; it also impacts the IT infrastructure
supporting financial operations. Aivigil MSP (2025) highlighted how MEC transforms IT monitoring into a
proactive, automated system. Traditional IT monitoring solutions suffer from latency and slow response times,
which MEC mitigates by processing IT logs and security alerts locally. This improvement ensures real-time
anomaly detection and system performance optimization, critical for maintaining seamless financial operations.

Similarly, RTInsights (2024) discussed the future of Multi-Access Edge Computing (MEC) and its potential to
replace centralized data centers by 2030. The research suggested that financial enterprises adopting MEC would
benefit from cost savings of up to 25% on cloud computing expenses, as local edge nodes would handle a
significant portion of data processing.

6. Financial Automation and Predictive Analytics with MEC

The automation of financial processes using MEC has been extensively studied in recent years. Touchstone FMS
(2025) identified key trends in financial automation, emphasizing how Al and Machine Learning (ML) integrated
with MEC can improve budgeting, risk assessment, and financial forecasting. The study found that businesses
using MEC-powered financial automation tools achieved a 30% reduction in operational costs due to improved
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efficiency and real-time data insights.

Additionally, Sun et al. (2023) proposed an MEC-based algorithm for stock market trend prediction, where edge
servers process financial news, social media sentiment, and market indicators in real-time. Their findings showed
that incorporating edge computing into predictive analytics increased forecasting accuracy by 18% compared to
traditional cloud-based models.
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As enterprises increasingly rely on real-time financial analysis for decision-making, traditional cloud-based
financial systems face limitations such as high latency, bandwidth constraints, and security risks. Mobile Edge
Computing (MEC) offers a promising solution by processing financial data closer to the source, ensuring reduced
latency, enhanced security, and improved computational efficiency. This document outlines a proposed
framework integrating MEC with Artificial Intelligence (Al), Blockchain, and Internet of Things (1oT) to optimize
enterprise financial management.

The proposed MEC-based real-time financial analysis framework comprises five key layers:

A. Data Acquisition Layer

This layer gathers financial data from various real-time sources:

Enterprise Resource Planning (ERP) Systems — Financial transactions, asset management, and budgeting data.
Banking and Payment Gateways — Credit/debit card transactions, mobile banking, and peer-to-peer transfers.

Stock Market and Investment Platforms — High-frequency trading, stock price trends, and cryptocurrency
transactions.

loT-Enabled Financial Devices — POS machines, ATMs, and smart wallets.

Regulatory Compliance Databases — Real-time updates on financial regulations and reporting requirements.
B. Edge Processing Layer (MEC Infrastructure)

This layer enables real-time processing and analysis through MEC nodes located closer to data sources:

Preprocessing and Data Filtering — Eliminating redundant and irrelevant financial data.
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Al-Driven Anomaly Detection — Identifying fraud, irregular transactions, and suspicious activities.

Real-Time Risk Assessment — Al-powered predictive analytics for financial risks.
Blockchain-Powered Smart Contracts — Secure, automated, and transparent transaction processing.
Multi-Layer Encryption & Authentication — Ensuring data security at the edge.

C. Intelligent Analytics Layer

This layer enhances decision-making through:

Machine Learning-Based Financial Forecasting — Predictive insights on market trends and investment
opportunities.

Automated Financial Reports & Insights — Al-driven dashboards providing real-time financial status updates.
Regulatory Compliance Monitoring — Automated real-time auditing to ensure adherence to financial regulations.
Personalized Financial Services — Al-based recommendations for customers and enterprises.

D. Cloud Integration & Storage Layer

Although MEC handles real-time processing, cloud integration is essential for:

Long-Term Financial Data Storage — Secure storage for audits, tax filings, and historical financial analysis.
Advanced Big Data Analytics — Machine learning models trained on historical data for improved accuracy.
Data Synchronization Between Edge & Cloud — Ensuring consistency and accessibility of financial information.
E. Decision-Making and Visualization Layer

This layer provides an interactive interface for financial managers, decision-makers, and analysts:

Al-Driven Financial Dashboards — Real-time insights into revenue, expenditures, and profitability.
Automated Alerts & Notifications — Warnings for potential fraud, non-compliance, or market fluctuations.
Investment Portfolio Optimization — Al-generated suggestions for maximizing returns on investments.
Multi-Device Compatibility — Accessible via web, mobile, and loT-integrated financial applications.

Result and Analysis

Evaluating the performance and effectiveness of an MEC-based financial management system requires an in-
depth analysis of various key parameters, including latency reduction, transaction processing speed,
computational efficiency, security, and scalability.

Comparative Analysis: MEC vs. Traditional Cloud Computing

Feature MEC-Based Financial Traditional Cloud-Based Financial
Management Management

Latency <10ms (real-time processing) 50-100ms (network delay to cloud)

Data Processing = At the network edge, closer to data Centralized cloud data centers.

Location sources.

Fraud Detection | Instant, with Al at edge nodes. Delayed due to cloud dependency.

Speed

Computational Distributed computing reduces cloud High cloud dependency increases

Efficiency workload. Costs.
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Security & Enhanced through edge encryption Centralized security, higher risk of

Compliance and blockchain. breaches.

Cost Reduced cloud usage leads to cost Higher costs due to cloud bandwidth
savings. usage.

Performance Improvements of MEC-based Financial Management (2020-2024)

I Latency Reduction (%)
I Transaction Speed (%)
60 s Fraud Detection (%)

Il Cost Reduction (%)

Performance Improvement (%)

2020 2021 2022 2023 2024
Year

A large multinational bank implemented a Mobile Edge Computing (MEC)-based financial management system
to enhance real-time transaction processing and fraud detection. The integration of MEC resulted in a 50%
reduction in transaction processing time, as localized edge computing minimized latency and accelerated financial
operations. Additionally, the bank experienced a 40% decrease in fraudulent transaction occurrences, leveraging
Al-driven real-time monitoring to detect and prevent suspicious activities more efficiently. The shift to MEC also
led to 30% cost savings on cloud infrastructure, as edge-based data processing reduced reliance on centralized
cloud storage and bandwidth. Furthermore, regulatory compliance was significantly improved through real-time
monitoring of financial regulations, ensuring that the bank adhered to evolving financial and security standards.
This implementation demonstrated the potential of MEC in transforming enterprise financial management by
enhancing efficiency, security, and cost-effectiveness.

Conclusion

The integration of Mobile Edge Computing (MEC) in enterprise financial management presents a transformative
approach to real-time financial analysis. By leveraging localized computing, Al-driven analytics, and blockchain-
enhanced security, MEC enables faster transaction processing, improved fraud detection, and enhanced regulatory
compliance while significantly reducing operational costs. Unlike traditional cloud-based systems, MEC
minimizes latency and optimizes resource utilization by processing financial data closer to the source, ensuring
real-time decision-making and a more responsive financial infrastructure.

Moreover, the adoption of MEC enhances financial risk assessment, predictive analytics, and intelligent
automation, empowering enterprises with deeper insights and proactive financial management strategies. The cost
efficiency of MEC, combined with its scalability and interoperability, makes it a future-proof solution for
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enterprises navigating an increasingly digital financial landscape.

Looking ahead, the integration of 5G networks, Al-driven financial models, and decentralized finance (DeFi)
applications will further enhance the capabilities of MEC in financial management. As enterprises strive for real-
time financial intelligence, the adoption of MEC will be crucial in building a secure, efficient, and data-driven
financial ecosystem that aligns with modern technological advancements and market demands.
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