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Abstract: Businesses are counting more and more on advanced computer technologies to make
their financial operations run more smoothly in this age of digital change. Mobile edge computing
(MEC) is quickly becoming popular and is now a key part of real-time financial analysis. It also
provides unique chances to improve the speed of decision-making and the flexibility of corporate
financial management systems. This essay looks at how MEC could help with on-the-spot data
processing, which would let businesses do real-time financial analysis at the edge of their
networks instead of depending only on centralized cloud services. By putting computer power
closer to the data source, mobile edge computing greatly lowers delay. This makes it possible to
analyze financial data more quickly and accurately. Businesses can get up-to-date information on
their finances this way, which lets them react quickly to changes in the market and make smart
choices. The paper also looks into how MEC can be added to current financial management
systems and lists its benefits, including better scalability, cost-effectiveness, and operating
efficiency. The study also looks at some real-life examples of how MEC has been used
successfully, such as real-time planning, cash flow analysis, and risk management. The study also
talks about the privacy and security issues that come up when real-time financial data is processed
at the edge and suggests ways to fix these problems.
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I. Introduction

In today's fast-paced and very competitive business world, businesses need to have good financial management
to stay successful and grow. Businesses depend on correct, up-to-date financial information to help them make
smart choices that increase profits, lower risks, and improve operating efficiency. While some traditional
financial management systems work, they often have trouble handling large amounts of data in real time, which
causes decisions to be made slowly and chances to be lost. As the need for better data handling grows,
especially in the area of financial research, businesses are looking for new ways to deal with the problem.
Mobile Edge Computing (MEC) is one option. This is a technology that claims to change financial management
systems by making it easier to handle data in real time at the network's edge. As a development of cloud
computing, Mobile Edge Computing moves computer power closer to data sources, usually at the edge of a
network, so it doesn't have to rely on centralized cloud data centers alone. This closeness to where the data is
generated greatly cuts down on processing delay, allowing businesses to get real-time information about their
financial success [1]. When businesses switch to MEC, they can do real-time financial analysis. This lets them
make better choices more quickly, even when the financial situation changes quickly because of changes in the
market, new rules, or changes in how the business runs. It is necessary to have faster and more accurate
financial research because financial systems are getting more complicated and there is more data being created
by trades, investments, and economic activities. Because of speed limits and long wait times between
centralized computers and end users, traditional centralized cloud-based solutions often have trouble handling
the huge amounts of financial data in real time. MEC solves these problems by handling data closer to where it
is created [2]. This lets people make decisions more quickly with less delay and less reliance on central
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computer systems. In real time, MEC lets businesses and financial institutions improve their processes, speed up
financial research, and make the best use of their resources. The need for real-time financial research has been
made even stronger by the rise of mobile and 10T (Internet of Things) gadgets in business. Because of the steady
flow of financial data through these devices, companies need systems that are fast, can handle a lot of data, and
give correct results. MEC gives financial systems the adaptability and scalability they need to meet the changing
and growing needs of businesses today. By bringing financial analysis closer to the machines that collect the
data, MEC makes it possible to make decisions more quickly [3]. This is especially important for businesses in
fields where market conditions change quickly, like manufacturing, retail, and finance. As businesses try to go
digital, one of the biggest problems is making sure that personal financial data is kept safe and private while it is
being processed. These worries are eased by MEC, which handles data more locally. This lowers the chance of
data leaks and limits the amount of private data sent over the network. This regional method not only makes
security better, but it also lets businesses follow different data privacy laws. This gives them a stronger and safer
way to process financial data. Additionally, combining MEC with current financial management systems opens
up fresh ways to come up with new ideas [4]. Real-time data analysis can help businesses make better budgets,
forecasts, and risk management decisions by being added to their financial processes. Real-time financial
analysis made possible by MEC lets financial plans be changed before they go wrong, finding problems or
opportunities much faster than with older systems.

I1. Literature Review
A. Evolution of financial management systems

Over the years, financial management systems have changed a lot to keep up with changing business conditions,
technological progress, and the growing complexity of financial processes. At first, financial management was
mostly done on paper. Basic jobs like accounting, planning, and reporting were done with worksheets,
handwritten records, and simple financial tools. The early systems were limited by the amount of work that had
to be done by hand. This made financial processes slow, prone to mistakes, and open to human error. Since
computers came along, cash management methods have changed a lot. Enterprise resource planning (ERP)
tools, like SAP, Oracle, and Microsoft Dynamics, changed the way companies handled their financial data when
they came out in the 1990s [5]. These systems combined different business tasks, like purchasing, human
resources, and accounting, into a single platform. They made it easier and faster for businesses to handle
financial chores, keep track of real-time financial data, and make accurate, thorough reports. Even though these
ERP systems made financial processes faster and more accurate, they were still limited by the fact that they
centralised data storage and processing [6]. This caused problems like slow data access and high maintenance
costs. Figure 1 shows the progression of financial management systems from traditional to modern technology.
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Figure 1: lllustrating the Evolution of Financial Management Systems
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When cloud computing became popular in the early 2000s, it was another big step forward in the history of
financial management systems.

B. Overview of mobile edge computing

Mobile Edge Computing (MEC), which is also called Multi-access Edge Computing, is a new technology that
brings cloud computing to the edges of networks, where people and devices are. It's an important part of the
larger trend of edge computing, which aims to handle data closer to where it comes from so that we don't need
as many centralised data centres. This makes it possible to process data faster, lower delay, and make the
network work better, which is especially helpful for apps that need to analyse and make decisions in real time.
MEC was first created to meet the needs of mobile networks that needed to handle more high-bandwidth apps,
like live video, games, and virtual reality. By putting computing power closer to mobile devices, MEC can cut
down on the distance data has to travel, which lowers delay and boosts speed [7]. This is especially important
for mobile apps that need to respond instantly and give users a smooth experience. MEC is based on the idea of
putting small data centres at the edge of a network. Table 1 summarizes key findings, limitations, and scope of
the literature review applications. These centres handle and analyse data locally instead of sending it to cloud
computers far away.

Table 1: Summary of Literature Rview

Application Key Finding Limitation Scope
Real-Time Reduced latency in financial | Data privacy concerns with | Improvement in business
Budgeting forecasting edge-based processing budgeting decisions

Fraud Detection

Improved fraud detection
accuracy with edge nodes

Challenges in real-time
synchronization

Detection of fraudulent
transactions in financial
services

Cash Flow Faster cash flow analysis Limited computational Optimizing business

Monitoring due to local processing power at the edge liquidity and operational
expenses

Financial Improved reporting Issues with system Generation of accurate

Reporting [8]

accuracy with edge data
processing

integration and legacy
infrastructure

financial reports in real-
time

Risk Management

Risk detection models
perform faster with MEC

Security concerns in
decentralized data handling

Enhanced predictive
capabilities for identifying
risks

Market Analysis

Market predictions
improved through real-time
data processing

Limited by network
bandwidth for data-
intensive tasks

Real-time insights for
financial market
predictions

High-Frequency
Trading

Reduced latency and higher
execution speed in trading

Requires high-performance
edge infrastructure

Faster execution of trades
and improved profits

Predictive
Analytics [9]

More accurate predictive
models for stock
performance

Model complexity limits
real-time deployment

Development of high-
accuracy predictive
models

Investment Better resource allocation in | High cost of infrastructure Optimal management of
Portfolio portfolio management deployment investment portfolios
Management

Credit Scoring

Improved credit scoring
accuracy with edge analytics

Complexity in integrating
multiple data sources

Improved decision-making
in lending practices

Loan Default
Prediction

Enhanced loan prediction
accuracy and real-time
processing

Challenges in maintaining
real-time decision-making

Better identification of
potential loan defaulters

111. Mobile Edge Computing Architecture

A. Key components of mobile edge computing
Mobile Edge Computing (MEC) design is made up of a few main parts that work together to make handling data
at the network’s edge faster and easier. All of these parts work together to give MEC its low-latency and high-
performance claims. The most important parts of MEC are:

Vol: 2024 | Iss: 12 | 2024

271




Computer Fraud and Security
ISSN (online): 1873-7056

e Edge Nodes: Edge nodes are the actual hardware that is put in place at the edge of the network, close to
the devices that are making data and the end users. These nodes can be thought of as small data centres
because they have computing power, storage space, and the ability to connect to other networks [10].
Edge nodes are usually put in places like Wi-Fi access points, cell base stations, and other nearby
facilities. As a result, they handle, analyse, and store data locally, so it doesn't have to be sent back and
forth as much to central cloud data centres.

e Edge servers: These are the computers inside edge nodes that do the work of processing data. Based on
the data they get from monitors or devices that are linked, these computers process, analyse, and make
decisions in real time. Depending on the application, these servers can run simple models or algorithms
that give real-time views [11]. This cuts down on the need for faraway cloud servers and makes replies
faster.

e Mobile Devices and 10T Devices: Smartphones, tablets, wearable tech, and Internet of Things (IoT)
monitors are just a few examples of devices that make data. They are an important part of the MEC
design. These things are linked to the edge nodes and send data that is either handled locally or sent to
edge servers. They are very important for getting the data that needs to be handled, analysed, and acted
upon and sending it to the right places [12].

B. Mobile edge computing enables real-time data processing

Mobile Edge Computing (MEC) makes it possible to process data in real time by bringing computing power and
storage closer to the people who use the data and the devices that create it. This localised method is the key to
lowering delay and speeding up response times, which is very important for apps that use data that needs to be
sent quickly. The main benefit of MEC is that edge nodes are close to data sources like mobile devices, 10T
sensors, and other networked devices [13]. MEC cuts down on delay by handling data close to where it is
created. This means that data doesn't have to be sent over long distances to central data centres as often. This is
especially helpful for tasks that need feedback right away, like financial deals, guiding self-driving cars, or
watching industrial systems in real time. In MEC, processing data locally is the job of edge servers inside edge
nodes. Edge servers can quickly analyse data and give useful insights within milliseconds, instead of sending
data to a faraway cloud server for analysis, which can cause delays. This localised processing feature lets you
make decisions in real time because it skips the slowdowns that come with sending data to centralised cloud
servers, which can happen in places with slow internet or a lot of network traffic [14]. MEC processes data
locally, which means that less data needs to be sent over the core network.

1V. Proposed Methodology for Real-Time Financial Analysis

A. Design of the mobile edge computing framework

The proposed methodology leverages Mobile Edge Computing (MEC) to design a robust framework that
facilitates real-time financial analysis. The framework is centeredaround edge nodes, which will handle the
majority of the data processing tasks, ensuring minimal latency in financial operations. The design focuses on
distributing the computation to edge nodes placed strategically within the network, close to financial data
sources such as mobile applications, l1oT-enabled devices, and transactional systems [15]. At the core of the
framework is a decentralized architecture that integrates edge nodes, mobile devices, and cloud resources. The
edge nodes will act as mini data centers, hosting edge servers that perform real-time data processing tasks, such
as data filtering, aggregation, and basic analytics. This design minimizes the need for constant communication
with centralized cloud servers, thereby reducing latency and enhancing performance. Figure 2 illustrates the
architecture and components of the mobile edge computing framework. The mobile devices and 0T systems
continuously collect financial data, including transactions, stock prices, market trends, and customer behavior,
which is then processed at the edge nodes.
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Figure 2: Hlustrating the Mobile Edge Computing Framework

The MEC framework is designed to handle diverse financial analysis tasks, from monitoring cash flow and
assessing profitability to detecting fraud or financial anomalies. The architecture will incorporate a combination
of real-time analytics, predictive models, and risk assessment algorithms to generate timely insights. By
deploying a hybrid system that blends edge computing with centralized cloud computing, the framework ensures
flexibility, scalability, and cost-efficiency [16]. Real-time decision-making becomes more accessible, as
businesses can make immediate adjustments based on fresh financial data processed locally.
B. Integration of financial data sources and edge computing nodes
A critical aspect of the proposed framework is the seamless integration of diverse financial data sources with
edge computing nodes. Financial data is generated from various sources, including transaction records, stock
market feeds, ERP systems, and customer interaction logs. In the MEC framework, these data sources are
connected to the edge nodes, ensuring that data is processed in real-time without the delay inherent in traditional
centralized systems. The integration process begins with establishing secure data pipelines that connect financial
data sources to edge nodes [17]. For instance, real-time transaction data from financial institutions, retail
systems, or banking apps is fed into the nearest edge node via secure channels. The edge nodes handle tasks like
data preprocessing, cleansing, and initial analysis to filter out irrelevant or erroneous information before
forwarding the processed data for deeper analysis.

e  Step 1: Data Collection from Financial Sources

Financial data sources include transactions, market data, and customer information. The data D can be
represented as:
D = {d1,d2,d3,..,dn}
Where di is the data collected at time i from various sources (e.g., banking systems, stock market feeds, and loT
devices).

e  Step 2: Preprocessing of Data at the Edge Node

At the edge node, the raw data D is cleaned, normalized, and filtered. The preprocessing step can be represented
by a function P, which processes the data into a usable form D_processed:

D = P(D)

Where P represents the preprocessing function, such as removing outliers, scaling values, or handling missing
data.

C. Analysis algorithms and data flow management

In the proposed MEC framework, analysis algorithms are crucial for transforming raw financial data into
actionable insights. These algorithms will be deployed on the edge servers to perform essential tasks such as

processed
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anomaly detection, predictive analytics, and risk modeling in real-time. The algorithms will be designed to
operate efficiently within the resource constraints of edge devices, processing data rapidly without relying on
centralized cloud systems for immediate analysis. The financial analysis algorithms will be multi-faceted,
covering areas such as trend forecasting, fraud detection, market risk assessment, and portfolio optimization. For
example, machine learning models may be used to detect unusual spending patterns or transactions that deviate
from historical trends, flagging potential fraudulent activity in real-time. Similarly, predictive models can be
applied to forecast market trends or predict financial outcomes based on historical data, enabling businesses to
make data-driven decisions faster. Data flow management is another crucial component of the methodology.
e Step 1: Data Acquisition and Preprocessing

Let(D={d 1,d 2,d 3, dots, d n}) be the raw financial data collected from various sources.
The preprocessing function ( P ) is applied to clean and normalize the data:

[Dipr'ocassad} = P[Djj
e Step 2: Feature Extraction

From the preprocessed data, relevant features (F={f _1,f 2, f 3, dots, f_m} ) are extracted for further analysis.

[: F = E[DEprocaﬁa d} ))
Where ( E ) represents the feature extraction process.
e  Step 3: Real-Time Analysis

The extracted features ( F ) are fed into the analysis model ( M) to compute the real-time analysis result (R ):

(R = M(F))
e Where ( M) is a function representing the analysis model (e.g., machine learning model, statistical
model).

Step 4: Decision Generation
The result ( R) from the analysis is used to generate financial decisions ( D_{decision} ):
(D D(R))

Where ( D) represents the decision generation function that converts analysis results into actionable decisions.

{decizion} —

V. Benefits and Challenges

A. Benefits of Using Mobile Edge Computing for Financial Analysis

Mobile Edge Computing (MEC) provides a range of benefits that significantly enhance the capabilities of real-
time financial analysis. One of the primary advantages is the reduction in latency. By processing data closer to
the source at edge nodes, MEC minimizes the delay associated with sending data to distant cloud servers. This
reduction in latency is especially crucial for time-sensitive financial applications, such as high-frequency
trading, fraud detection, and real-time cash flow analysis, where every millisecond counts. As a result,
businesses can gain immediate insights into their financial performance and make informed decisions more
quickly. Another key benefit of MEC is its ability to handle large volumes of financial data in real time.
Financial institutions and enterprises generate massive amounts of data, including transactions, market feeds,
and customer interactions. MEC's architecture, with its distributed processing power at the network edge,
enables businesses to process and analyze data locally, thereby alleviating the strain on central cloud
infrastructure and improving overall system efficiency. This allows for faster decision-making and better
resource allocation.

B. Technical Challenges

While Mobile Edge Computing (MEC) offers substantial benefits for real-time financial analysis, there are
several technical challenges that need to be addressed. One of the most significant challenges is ensuring
seamless data synchronization between edge nodes and central cloud systems. Given that financial data is
continuously being processed at the edge, it is critical to maintain consistency between local and cloud systems.
Synchronization issues can arise when data processed at the edge is not properly communicated to the cloud,
leading to discrepancies in the analysis and potentially flawed financial decisions. This challenge becomes more
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complex as the number of edge nodes increases and data is generated at a rapid pace, necessitating robust
synchronization protocols to ensure data integrity across all systems. Another technical challenge is latency.
While MEC is designed to reduce latency by processing data locally, network performance and the physical
distance between edge nodes can still introduce delays. In highly dynamic financial markets, even minimal
latency can have a significant impact on the quality of real-time analysis. Optimizing network performance and
ensuring that edge nodes are adequately distributed to cover all necessary data sources is essential for
minimizing delays.

V1. Result and Discussion
The integration of Mobile Edge Computing (MEC) into financial management systems for real-time analysis
has shown promising results. By processing data at the edge, the system demonstrated significant reductions in
latency, improving the speed of financial insights and decision-making. The decentralized architecture enabled
efficient handling of large volumes of data generated from various financial sources, such as transactions and
market feeds.

Table 2: Evaluation of Accuracy of Real-Time Financial Analysis

Financial Metric Aécecftérrzck//l(éé) A}g\%’erfaé(?) Improvement (%0)
Cash Flow 85 95 10
Risk Detection 78 92 14
Profitability Analysis 80 94 14
Fraud Detection 70 90 20

Table 2 demonstrates the evaluation of accuracy improvements in real-time financial analysis after the
integration of Mobile Edge Computing (MEC). The data shows notable improvements across various financial
metrics, emphasizing the impact of MEC in enhancing decision-making processes. Figure 3 compares accuracy
levels before and after implementing mobile edge computing (MEC).

Before MEC
s After MEC
s Improvement

<<\°&
N

Figure 3: Comparison of Accuracy Before and After MEC
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For Cash Flow, the accuracy increased from 85% to 95%, reflecting a 10% improvement. This suggests that
MEC enables faster and more accurate analysis of liquidity, enhancing a company’s ability to manage cash flow
in real time. Figure 4 shows the trend of accuracy improvement following the implementation of MEC.

-\H \

80t
60
Before MEC
—— After MEC
—4— |Improvement
401

20¢ /
. .

Cash Flow Risk Detection Profitability Analysis Fraud Detection

Figure 4: Trend of Accuracy Improvement After MEC

Similarly, Risk Detection saw a 14% increase in accuracy, from 78% to 92%, indicating that MEC provides
more reliable and timely identification of potential risks, which is crucial for minimizing financial exposure.

Before MEC
Improvement
80
60
401
201
0 Cash Flow Risk Detection Profitability Analysis Fraud Detection

Figure 5: Stacked Representation of Accuracy Gains

Profitability Analysis also experienced a 14% improvement, with accuracy rising from 80% to 94%. Figure 5
displays a stacked representation of accuracy gains from mobile edge computing implementation. This signifies
that MEC helps in generating more accurate profitability forecasts, which are critical for operational and
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strategic planning. Fraud Detection, however, had the most significant improvement, with accuracy jumping
from 70% to 90%, a 20% increase. This highlights how MEC's real-time data processing capabilities improve
fraud detection, providing businesses with better protection against financial crimes.

VII. Conclusion

Mobile Edge Computing (MEC) represents a transformative approach for enhancing enterprise financial
management systems by enabling real-time financial analysis. The proposed framework, with its decentralized
architecture, delivers substantial improvements in data processing speed, latency reduction, and system
efficiency. By moving financial analysis tasks to the edge, the framework allows for faster decision-making,
better resource allocation, and improved risk management. Real-time data processing at the edge ensures timely
insights into crucial financial metrics, such as cash flow, market trends, and profitability, which are vital for
businesses to remain competitive in today’s dynamic market environment. The integration of MEC with
financial data sources streamlines the flow of data from devices and applications, ensuring that real-time
insights are generated without overburdening the cloud infrastructure. Additionally, the use of edge nodes to
handle data analysis at the local level significantly reduces bandwidth consumption, offering cost savings and
better scalability as enterprises expand their operations. However, the adoption of MEC is not without
challenges. Issues related to data synchronization, security, and infrastructure integration must be carefully
managed to ensure the smooth functioning of the system. Security concerns, particularly in the context of
handling sensitive financial data at the edge, require robust encryption and compliance with data privacy
regulations. Furthermore, the technical complexity of integrating MEC with legacy financial systems can create
barriers to widespread adoption.
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