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ABSTRACT

Background Information: In any case, such integration of Gradient Boosting Machines with Cloud BI will
improve on financial decision making through better analytics, optimized risks, and stronger forecasting. Based
on the scalability and real-time access to large data sets achieved through Cloud Bl, GBMs can be put to work
towards efficient analysis in complex datasets while identifying trends of interest and support proactive
financial decision-making for allocating resources and preventing risks.

Objectives: The study aims to enhance financial risk management by improving the accuracy of risk
assessments, optimize budget allocations, and improve real-time financial simulations using GBMs and Cloud
Bl. Additionally, it seeks to reduce the carbon footprint through the use of Green Cloud energy-efficient
infrastructure.

Methods: GBMs are integrated with Cloud BI for predictive modelling, while Green Cloud ensures energy-
efficient processing of large datasets. The methodology focuses on real-time data analysis, budget forecasting,
and financial scenario modelling. The system is evaluated using performance metrics such as accuracy,
precision, recall, and latency.

Results: The proposed system demonstrates 92.4% accuracy, 0.032 MSE, and 98.3% scalability. It offers
superior financial outcomes, accurate risk predictions, and optimized budget allocations while reducing energy
consumption in cloud computing environments.

Conclusion: GBM-enhanced Cloud BI, coupled with GreenCloud, significantly improves financial risk
management, budget optimization, and accounting simulations. The approach not only enhances decision-
making processes but also aligns with sustainability goals, ensuring efficient and eco-friendly financial
operations for organizations.
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L INTRODUCTION accounting simulations, and budget optimization in

The use of cutting-edge technology like Cloud today's quickly changing financial landscape.

Business Intelligence (BI) and Gradient Boosting Conventional ~financial procedures frequently
Machines (GBMs) has drastically changed how require a lot of time, resources, and human error.
businesses handle financial risk management, Agingi (2021) explores how SMEs leverage Big

Data and Analytics to enhance decision-making and
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Email: noorayisah@ukm.edu.my , Mohdaacob@outlook.com streamline  Business Intelligence.  Financial

organizations need sophisticated, automated
systems to forecast risks, manage budgets, and
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guarantee correct accounting as the financial
markets become more complicated. Businesses may
process massive datasets quickly, gain insightful
knowledge, and accurately support crucial decision-
making processes with the incorporation of GBM-
enhanced Cloud BI.

GBMs are therefore used in financial risk
management and resource optimisation. Bl presents
financial analysis in real-time, but MSE looks at the
accuracy of predictions in models. The special
utility for GBMs in financial areas is through the
assessment of financial data and the predictability of
risks, therefore a possibility of resource allocation
within financial arenas by boosting the model
accuracy on areas of errors. On the other hand,
Cloud BI offers real-time data analysis and insights,
thereby enhancing the scalability, flexibility, and
accessibility of financial information. The
technology framework, therefore, addresses the
environmental impact of computing while
promoting  sustainability in  data-intensive
businesses like banking, especially when it is
combined with Green Cloud, an energy-efficient
cloud platform.

The risk management in the financial industry is
highly important to determine, evaluate, and
mitigate threats to an organization's capital and
earnings. In this respect, by analysing such factors
as market volatility, credit risk, and operational
hazards, organizations can come up with a strategy
that helps reduce losses, protect assets, and improve
profitability. Such proactive measures reduce risks,
maximize returns, and create long-term stability in
finances. In the long run, sound risk management
provides for better-informed decision-making,
financial strength, and security. Risk management in
the financial industry entails evaluating possible
threats to an organization's earnings and capital and
developing precise forecasts that are essential to
preserving financial stability. Organizations can
prepare for a range of financial outcomes by using
accounting  simulations to project financial
scenarios. Lastly, the act of allocating resources to
enhance effectiveness and efficiency while limiting
expenses is known as budget optimization. Haouari
et al. (2018) explore cloud computing
implementation, security challenges, solutions, and
metrics for enhancing green cloud efficiency. These
procedures may now be carried out at scale with
advanced algorithms like GBMs, which increase
accuracy while decreasing operational overhead,
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thanks to the growing popularity of cloud
computing. The suggested solution is based on
Green Cloud, a cloud computing platform that
prioritizes sustainability and energy efficiency.
Green Cloud makes sure that the environmental
impact is kept to a minimum even when complicated
algorithms and massive datasets are processed using
high-performance computing. Financial institutions
are becoming more conscious of their environmental
obligations, and by utilizing Green Cloud's cutting-
edge computational power and energy-efficient
infrastructure, they can accomplish sustainability
targets.

Gradient Boosting Machines, a machine learning
technology, are applied in conjunction with Cloud
Bl to optimize financial operations like as risk
management, accounting simulations, and budget
optimization. GBM-boosted Cloud BI: The
enhancement of Cloud Bl using GBM enhances the
improvement of financial risk management,
accounting simulation, and budget optimization.
The algorithms for GBM boost the predictability in
big data sets and reveal hidden patterns with
accuracy. With the help of the cloud, scalability and
efficiency in processing are assured while
improving the performance in the operation. This is
referred to as GBM-enhanced Cloud Business
Intelligence. By utilizing Green Cloud, this
framework gains a significant energy-efficiency
component that guarantees businesses may do
intricate financial activities with less of an impact on
the environment. Lis et al. (2020) examine cloud
computing's rising energy consumption, profiling
research on energy efficiency through bibliometric
analysis. Gradient Boosting Machines essentially
construct predictive models by sequentially adding
weak learners. GBMs are particularly helpful in
managing risks in the context of financial
applications because they can spot intricate patterns
in financial data that conventional approaches would
overlook. In the meantime, cloud Bl offers a
scalable platform to manage the massive amounts of
data  produced by financial  activities.
Implementation of an automated financial system
involves multiple challenges for organizations, such
as security for data, integration with the prevailing
infrastructure, and sometimes associated resistance
from the employees. Moreover, ensuring that data
was migrated correctly, maintaining system
flexibility, and meeting regulatory standards are
difficult. Added complexity is associated with the



GRADIENT BOOSTING MACHINES-ENHANCED CLOUD BUSINESS INTELLIGENCE FOR FINANCIAL RISK MANAGEMENT,
ACCOUNTING SIMULATIONS, AND BUDGET OPTIMIZATION WITH GREENCLOUD

continuous monitoring and associated requirements
for skilled personnel to maintain the system.

Aligned with the increasing focus on sustainable
computing practices, Green Cloud provides the
underlying infrastructure that not only supports
these computationally demanding jobs but also
makes sure that energy consumption is optimized.
Financial institutions are under pressure to exhibit
corporate responsibility by adopting carbon-neutral
operations, in addition to performing well. This twin
objective of energy efficiency and great
performance is made possible by Green Cloud. In
order to run their businesses more effectively,
financial institutions, like other data-driven
businesses, are progressively implementing cloud-
based technologies. However, the integration of
advanced machine learning techniques like GBMs
with Cloud BI platforms has become necessary due
to the requirement for precise risk predictions, real-
time accounting simulations, and improved budget
allocations. Because of the inherent volatility of the
financial markets, businesses need to be able to act
quickly and decisively based on data in order to
control risks and preserve profits. This configuration
takes environmental responsibility a step further by
incorporating Green Cloud, which addresses
sustainability and financial performance objectives.

Conventional financial models are inadequate to
handle the complexity and size of contemporary
financial markets since they frequently depend on
antiquated techniques. On the other hand, GBMs are
perfect for predictive financial models because of
their great efficacy in handling high-dimensional,
non-linear data. They provide real-time decision-
making when paired with Cloud BI systems, giving
financial firms the ability to minimize risks,
optimize resource allocation, and respond quickly to
market movements. Green Cloud's energy-efficient
infrastructure makes sure that these advantages
come about without sacrificing the sustainability of
the environment.

The paper, therefore, presents the GBM-enhanced
Cloud Business Intelligence system, which is a
combination of Gradient Boosting Machines and
cloud-based BI technologies for the betterment of
financial decision-making. Predictive modelling and
real-time data processing can optimize financial risk
management, accounting simulations, and budget
allocation in order to enable better financial
forecasting and more informed business decisions.
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Financial institutions can greatly enhance their
decision-making processes while abiding by
environmental obligations by utilizing cutting-edge
machine learning techniques like Gradient Boosting
Machines. By reducing the energy usage related to
cloud computing activities, this methodology not
only provides superior financial outcomes but also
corresponds with global sustainability goals.
Adopting such integrated technologies will be
essential to financial companies’ continued
evolution in order to stay competitive and meet
carbon-neutral goals.

The key objectives are:

eEnhance Financial Risk Management:
Leverage GBMs to improve the accuracy of
risk  assessments, allowing financial
institutions to mitigate potential risks and
protect capital.

e Optimize Budget Allocations: Use advanced
machine learning algorithms to analyse
financial data and ensure that resources are
allocated in the most efficient way possible.

e Improve Accounting Simulations: Enable
accurate and real-time financial scenario
modelling using Cloud BI integrated with
GBMs, helping organizations prepare for
various financial outcomes.

e Promote Energy Efficiency: Utilize Green
Cloud’s energy-efficient infrastructure to
reduce the carbon footprint of financial
operations  while  maintaining  high
computational performance.

e Achieve Sustainable Financial Operations:
Combine advanced financial processes with
sustainable cloud technologies to meet both
financial and environmental goals.

Gradient Boosting is an uncommon technique that
Shahani et al. (2021) point out for predicting
Unconfined Compressive Strength (UCS) in
materials, pointing out that its use is limited in
comparison to other machine learning methods.
Gradient Boosting has not received enough attention
in this field, despite its potential to increase
prediction accuracy. Although Gradient Boosting
has demonstrated promise in UCS prediction, the
study indicates that additional research into
alternative machine learning algorithms may yield
more profound insights and possibly even greater
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outcomes. In order to improve predictive capacities
in UCS and related material characteristics analyses,
the authors stress the necessity of conducting a more
thorough investigation of a variety of algorithms.

Financial budget management is still heavily reliant
on human interaction, which makes it prone to
mistakes and inefficiencies, as stressed by Qin and
Qin (2021). They contend that the incorporation of
automated technology is becoming increasingly
necessary to enhance corporate financial
management. Processes may be streamlined,
accuracy improved, and fast decision-making
guaranteed with this kind of connection.
Organizations can achieve more effective
monitoring and coordination across departments,
which improves resource allocation and overall
financial performance, by automating budget
management tasks and connecting them with other
corporate systems. The report recommends using
technology in budget management procedures more
frequently.

2. LITERATURE SURVEY

Agingi (2021) investigates the ways in which SMEs
can improve decision-making and streamline
Business Intelligence (BI) procedures by utilizing
Big Data and Analytics (BDA). SMEs can obtain a
competitive edge by optimizing supply chain
operations, marketing, risk management, customer
acquisition, and risk management through effective
management of large volumes of data. Cloud
computing, open-source learning, and government
efforts might help SMEs embrace BDA in spite of
obstacles including limited resources, lack of
experience, and lack of infrastructure. The study
emphasizes how SMEs may use BDA to their
advantage when making strategic decisions and
learn from larger corporations. A thorough analysis
of the literature was done to look at the theories and
case studies that backed up the use of BDA and its
advantages for SMEs.

In this thorough overview of cloud computing,
Haouari et al. (2018) highlight its implementation,
architectural tenets, and important future research
areas. The necessity of trust in digital environments
is discussed, and numerous security concerns
originating from cloud service delivery models are
explored. It looks at cutting-edge security solutions
that are pertinent to cloud security and privacy, like
Docker containers, blockchain, artificial
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intelligence, and current advancements in
cryptography. The authors also present metrics that
are necessary to accomplish green cloud computing,
providing a summary of the methods that are
currently being used to improve security and energy
efficiency in cloud systems.

Lis et al. (2020) investigate how the rise in energy
consumption linked to cloud system expansion has
brought more attention to energy efficiency in cloud
computing. Comprehensive bibliometric analysis is
still lacking in the sector, despite its significant
improvements. The purpose of this study is to profile
scholarly works, investigate topical areas of study,
and pinpoint new areas of interest in cloud
computing energy efficiency. Analysing the field's
thematic organization, highlighting hot issues, and
identifying leading countries, institutions, and
researchers are some of the important research
problems. The research methodology includes
systematic literature reviews, science mapping with
keyword co-occurrence, and bibliometric profiling.
Data visualization is achieved through the use of
VOS viewer and Scopus data.

A matter-element extension cloud model enhanced
by DPSIR is put forth by Cao and Bian (2021) to
assess ecological environmental performance and
aid in the pursuit of carbon neutrality. The matter-
element  extension theory, cloud entropy
optimization, entropy weight method, and Drivers-
Pressures-State-Impact-Response (DPSIR)
framework are all included into the model. Using
Jiangsu province as an example, the model was used
to assess China ecological performance in 2019. The
results showed that while ambient air quality needed
to be improved, overall performance was good
(2.1852, 0.2956, 0.1). The report recommends

raising public awareness, investing more,
streamlining industrial structures, and creating
contemporary environmental governance

frameworks to improve ecological results in order to
attain carbon neutrality.

The implementation of Green IT initiatives in Gulf
Cooperation Council (GCC) enterprises is examined
by Albahlal (2020), with a particular emphasis on
the attitudes of IT staff about environmental
sustainability. The study looks at three main themes:
information technology, social and cultural aspects,
and green management. It does this by using a
quantitative data collection approach. Ten key
factors that impact the adoption of Green IT have
been identified as a result of the findings: cloud
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computing, automated sustainability, sustainable
data centres, employee skill development,
sustainability implementation, awareness,
government responsibility, recycling management,
and Green IT usage. These elements offer insightful
information for maximizing IT potential in GCC
nations to support environmental sustainability.

The wuse of cloud computing in the US
manufacturing and service sectors is examined by
Agrawal et al. (2020). According to the study, while
intrinsic motivation is important in the service
industry, extrinsic motivation is a major element in
influencing changes in cloud computing budget
allocation within manufacturing. In order to fulfil
their changing IT needs, companies are also found
to plan their future IT budgets using both internal
and external sources. According to the survey, cloud
computing is crucial for the IT strategies of both
industries because of its flexibility in allowing
businesses to swiftly adjust their infrastructure,
suppliers, and service levels.

XGBoost,  AdaBoost, Gradient  Boosting,
LightGBM, CatBoost, and Histogram-based
Gradient Boosting are the six boosting algorithms
that Padhi et al. (2021) suggest as part of a fusion
framework for stock market direction forecasting.
Using a stacking architecture, these models were
hybridized and evaluated on five stock datasets from
four different nations. Techniques like dynamic
reduction and cross-validation were used to stop
overfitting. Accuracy, precision, recall, F-score, and
the area under the ROC curve (AUC) were used to
assess performance. According to the study, Meta-
LightGBM had the least difference in training and
testing accuracy of any company. This means that it
provides investors with a strong model selection
technique that can help them control risk and make
steady short-term profits.

Ma (2021) discusses the difficulties in hotel
financial management brought on by antiquated
management techniques and inadequate finance
staff training. Conventional approaches limit hotel
profitability by promoting bad decision-making and
inefficient project execution. The study suggests a
computational intelligence-based intelligent
financial management system that uses logistic
regression and support vector machines to develop a
financial crisis model in order to address this. The
technology lowers crisis risk and increases data
accessibility, which improves financial
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management. The intelligent optimization method
dramatically lowers reaction time by 57% and
increases access success rates in comparison to
traditional and framework development techniques,
which improves financial performance.

A computer model for financial risk management in
hydroelectric generation systems operating in
competitive energy markets is presented by Leonel
et al. (2021). The model uses a conditional value-at-
risk (CVaR) metric to weigh stochastic variables and
combines game theory, market intelligence, and
stochastic optimization. This method uses the Nash
equilibrium solution to maximize results while
copying the tactics of rivals through the analysis of
past choices. The findings, when applied to hydro
generators under Brazil's regulatory framework,
show a change in behaviour from risk-neutral
strategies in 2015—where 88% of decisions were
based on spot prices—to risk-averse strategies in
2018, when hydrological projections influenced
100% of decisions.

Meng and Wei (2021) examine cloud computing and
emphasize how it has revolutionized the way
companies handle their IT assets. Even if cloud
computing has many advantages, IT decision-
makers need to be aware of the risks in order to make
the best use of it. Vendor lock-in, downtime,
network latency, and security flaws are some of the
major hazards. The authors also go over possible
ways to lessen these difficulties, like implementing
blockchain technology, integrating edge or fog
computing, and adhering to cloud best practices and
standards. By improving cloud installations'
dependability, security, and efficiency, these tactics
seek to enable companies to fully utilize cloud
computing.

3. METHODOLOGY

Gradient Boosting Machines (GBMs) and Cloud
Business Intelligence (BI) on the Green Cloud
platform are integrated in the suggested technique to
optimize budget allocation, accounting simulations,
and financial risk management. GBMs use a
sequential application of decision trees to minimize
error, which increases prediction accuracy in
financial forecasting. Big datasets are processed and
analysed in real time via cloud BI, giving decision-
makers useful information. Green Cloud makes sure
the system runs sustainably and effectively,
reducing its negative effects on the environment. By
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automating financial procedures, the system
improves sustainability, scalability, and accuracy in
all financial operations.

“

Figure 1 Architectural Diagram of GBM-
Enhanced Cloud Business Intelligence for
Financial Optimization

This flowchart shows how Gradient Boosting
Machines (GBMs) are connected with Green Cloud
and Cloud Business Intelligence (BI) for budget
optimization, accounting simulations, and financial
risk management. It begins with gathering data from
several financial sources, then moves on to feature
engineering and data preprocessing. After that,
GBMs are trained for predictive modelling, and
Cloud BI helps with real-time analysis. Green
Cloud, an energy-efficient solution, guarantees
sustainability without sacrificing computational
power. Advanced data processing capabilities in this
system's architecture support real-time decision-
making about financial operations. The use of cloud
infrastructure will enable rapid access to data, thus
providing immediate information on the basis of
which financial decisions would be taken. Predictive
analytics are included with machine learning models
in the architecture to allow timely and accurate
decision-making on the financial aspect in order to
optimize operations and avoid risks. Financial
decisions are refined during the optimization stage
and reported via ongoing monitoring. By using an
integrated approach, decision-making is improved
and financial management is in line with
sustainability objectives.
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3.1 Financial Risk Management

Gradient Boosting Machines (GBMs) are financial
risk management tools that analyse and find patterns
in historical financial data to anticipate future risks.
By concentrating on lowering errors at each
iteration, GBMs continuously increase the accuracy
of their predictions. When used in conjunction with
Cloud BI, real-time data analysis helps firms better
predict potential hazards. Green Cloud makes sure
the procedure stays energy-efficient, enabling
companies to responsibly manage hazards.

Rprea = Xi=1 fi(¥) = fo(®) + =1 Ai(x) (1)

Where Ry,,..q is the predicted risk, f,(x) is the initial
risk prediction model, h;(x) represents each weak
learner, A is the learning rate, and n is the number of
iterations. This equation represents the predictive
model for financial risk management using GBMs.
The initial prediction is made using a weak learner
fo(x), and each subsequent learner h;(x) improves
upon the previous model by focusing on errors.
Cloud BI processes large-scale financial data, while
GreenCloud ensures that the system performs
efficiently, minimizing the carbon footprint.

3.2 Accounting Simulations

GBM-improved with the help of cloud BI's
sophisticated accounting scenario  modelling
capabilities, companies may predict a range of
financial consequences. GBMSs use historical
accounting data analysis to forecast patterns and
model future financial outcomes. Financial
simulations that process information in real time can
use the latest data available. This would further
enhance the quality of decision making. Businesses
could adjust to changes in the market on a rapid
basis, minimize possible risks, and improve
opportunities as they occur. Real-time data
processing using Cloud BI provides insightful
information for making decisions. Green Cloud
ensures the effective running of these intricate
simulations, lowering energy usage and promoting
sustainable operations.

iz1 (hi(x) X S) )

Where Ag;,,, represents the accounting simulation
output, h;(x) is the predictive model at each
iteration, S; represents the sensitivity of each
financial variable. In this equation, the simulation
output Ay, is calculated by summing the product

Agim =
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of the predictive model h;(x) and the sensitivity S;
of each variable. The GBM model improves
accuracy through iteration, while Cloud BI
processes data rapidly, and GreenCloud ensures that
simulations run sustainably, optimizing energy
efficiency in cloud infrastructure.

3.3 Budget Optimization

The improvement of the GBM with previous
financial data is achieved through the inclusion of
historical financial patterns for more accurate
forecasting. In this way, the model could adjust the
resource allocation requirements on the basis of past
trends for enhancing the prediction accuracy and
future financial decision-making. GBMs build
budget forecasting models that reduce errors and
give priority to cost-efficiency. Real-time analysis
and decision-making are made possible by cloud B,
guaranteeing optimal resource utilization. Green
Cloud ensures that all operations are carried out
responsibly, using less energy.

Bopt =min Z?:l (B; — Ci)z (3)

Where B, is the optimized budget, B; represents
the allocated budget, C; represents the actual costs
incurred. This equation seeks to minimize the
difference between the allocated budget B; and the
actual costs C;, ensuring that the budget is
optimized. The GBM model predicts the most
efficient budget allocation based on historical data,
while Cloud BI processes and analyzes the data in
real time. GreenCloud ensures that this process is
carried out with minimal energy consumption,
making it sustainable.

Algorithm 1: GBM-Enhanced Financial
Operations with Cloud Bl and Green Cloud

Input: Historical financial data, risk parameters,
budget limits, accounting records

Output: Optimized risk predictions, budget
allocation, and accounting simulation results
BEGIN

Initialize Green Cloud infrastructure for
energy-efficient cloud computing

FOR each financial task in {Risk
Management, Budget Optimization, Accounting
Simulations}

IF task = Risk Management THEN
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Load historical risk data into Cloud BI
Train GBM model to predict risk using
Risk Management equation
IF predicted risk > threshold THEN
Trigger mitigation actions via Cloud
BI
ELSE
Monitor risk levels
ENDIF
ELSE IF task = Budget Optimization
THEN
Load budget data into Cloud BI
Train GBM model for budget prediction
using Budget Optimization equation
IF predicted costs exceed budget, THEN
Reallocate resources using Cloud Bl
ELSE
Continue monitoring
ENDIF
ELSE IF task = Accounting Simulations
THEN
Load accounting data into Cloud BI

Run GBM simulations for financial
projections using  Accounting  Simulation
equation

IF discrepancies are detected THEN

ERROR: Audit
recalculate

transactions and
ELSE
Confirm simulation results
ENDIF
ENDIF
ENDFOR
RETURN optimized financial reports and
audit-ready logs

END

The processes for integrating GBMs, Cloud BI, and
Green Cloud for accounting simulations, budget
optimization, and financial risk management are
described in Algorithm 1. First, Green Cloud
infrastructures have benefits over traditional
computation methods in the financial operations
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including energy efficiency, reduced operational
cost, and easy scalability. Since it uses resource-
efficient cloud computing resources, the carbon
footprint by Green Cloud reduces while optimizing
usage of resources. It also ensures flexibility, in
which financial systems can scale based on growing
needs for data but without the traditional overhead
of such infrastructure. Green Cloud is initialized to
ensure optimal energy utilization. Historical data is
imported into Cloud BI for every financial task, and
the GBM model is trained to forecast outcomes
(risks, budgets, and accounting results). Predictions
are used to determine whether to take action when
thresholds are exceeded. The final outcomes are
safely recorded to ensure sustainability and
auditability.

3.4 Performance Metrics

Gradient Boosting Machines (GBMs) are a powerful
tool for improving cloud-based business intelligence
applications such as budget optimization,
accounting simulations, and financial risk
management. GBMs produce prediction models to
identify hazards, manage budgets, and streamline
accounting procedures by processing massive
datasets effectively. Mean Squared Error (MSE) and
R-squared quantify the accuracy of budget forecast,
while key performance indicators including
accuracy, precision, recall, and F1-score evaluate
the quality of the model. Latency and scalability are
necessary components in cloud environments for
real-time analysis. Latency would result in quicker
systems without any undue delay on transmitting
data, necessary to most real-time applications.
Scalability means that the system would handle huge
data loads well, ensuring constant peak performance
from the system in view of ever-growing data
burdens on it due to available clouds
accommodating the rise in demands. Latency and
scalability are essential for real-time analysis and
effective resource utilization, which maximizes
decision-making inside Green Cloud’s
infrastructure while reducing processing overhead
and errors.

Table 1 Performance Metrics for Gradient
Boosting Machines in Cloud-Based Business
Intelligence
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Metric Value
Accuracy 92.4%
Precision 88.5%

Recall 90.2%
F1-Score 89.3%

MSE (Mean 0.032 errors

Squared Error)

R-Squared 0.87
Latency 125 ms
Scalability 98.3%

Key performance metrics with specific values for
Gradient Boosting Machines (GBMs) in cloud-
based business intelligence are displayed in Table 1.
With an accuracy of 92.4%, financial risk
predictions are highly accurate. The percentage of
accurately recognized hazards is shown by
precision, which is at 88.5%, while the capacity to
detect real risks with few false negatives is indicated
by recall, which stands at 90.2%. Recall and
precision are balanced in the F1-score of 89.3%. R-
squared is 0.87, which explains variation in
accounting simulations, and MSE is 0.032, which
indicates minimal prediction error in budget
optimization. A 125 ms latency guarantees speedy
data processing, while a 98.3% scalability indicates
effectiveness when managing big datasets.

4. RESULTS AND DISCUSSION

Gradient Boosting Machines (GBMs) and Cloud
Business Intelligence (BI) on the Green Cloud
platform were integrated, and the results were
notable enhancements in budget optimization,
accounting  simulations, and financial risk
management. The financial risk forecasts were
highly accurate (92.4%) and the real-time data
analysis was effective, according to the results.
Accounting simulations improved decision-making
accuracy by demonstrating a significant variance
explanation with an R-squared value of 0.87.
Minimal prediction mistakes are highlighted by the
budget optimization Mean Squared Error (MSE) of
0.032. In addition, the system's 98.3% scalability
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guarantees that it can manage big datasets
effectively, and Green Cloud’s architecture cut
energy use, in line with environmental objectives.
These findings highlight GBMs' potential to
improve operational effectiveness and achieve
financial sustainability through cloud solutions that
are energy-efficient, which is essential in the data-
driven financial environment of today.

Table 2 Comparison of Machine Learning
Models for Financial Risk Management and

Optimization
Meth | Pred | Er | Scal Lat | Sustai
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A comparison of different machine learning models
and techniques for budget optimization, accounting
simulations, and financial risk management is
shown in Table 2. These techniques include the
maximum similarity method by Ma (2021),
stochastic optimization from Leonel et al. (2021),
and ARIMA, SVR, LSTM, XGBoost, and ensemble
models as presented by Padhi et al. (2021). Key
performance measures like prediction accuracy,
error rate, scalability, and latency are used to assess
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each model. For real-time cloud-based financial
analysis, the suggested GBM-enhanced Cloud BI C}Oﬂf AC Pr_ RI M Laj Sc
model (2024) is perfect since it has the lowest error 'gw cur e_CI e | SE | te ala
rate, the best scalability, and a strong sustainability atio | ac | sio | ¢ | (M| nc | bili
focus. n y | n|al|ea|y |ty
(%) | (%) | I | n | (M| (%)
120.00% (1Sqg|s)
100.00?;0 % | ua
g cooome ) | re
g 40.00% d
S 20.00% Er
- OOO% . 0 . 0 . 0 . . ror
SN )
SLES S FE S GBM | 85. | 80.| 8 [0.0| 16| 85
ST & only | 6% | 4% | 2. | 48 | 0 | 3%
v 1 |err| m
% |ors| s
Methods
Clou | 82.|78.| 7 |0.0] 17 | 90.
® Prediction Accuracy (%) dBI | 3% 0% | 9. 156 | 0 | 7%
Error Rate Only 5 err| m
Scalability (%) % |ors| s
Latency (ms)
Sustainability Focus Gree [ 80. | 75.| 7 |0.0| 14 | 92.
nClo [ 1% | 2% | 6. | 62 | O | 5%
ud 3lerr| m
Figure 2 Comparison of Predictive Methods Only % |ors| s
Across Multiple Metrics
GBM | 89.85. | 8 |0.0| 14| 93.
Eight predictive techniques are compared in Figure + 7% 6% | 7.139 | 5 | 4%
2 based on five performance metrics: prediction Clou 2 jerrim
accuracy, error rate, scalability, latency, and d Bl % |ors| s
sustainability focus. The techniques are AriMA,
SVR, LSTM, XGBoost, Ensembles, MaxSim GBM | 88. | 84.| 8 0.0 13| 94.
(Logs), StochOpt, and GBM Cloud BI. While SVR + 4% 1% 6. |42 | 5 | 7%
and LSTM perform marginally better, XGBoost and Gree O |err|m
GBM Cloud BI have great prediction accuracy and nClo % |ors| s
scalability. Each technique exhibits different ud
strengths. There are trade-offs between speed and
accuracy since different approaches have different Clou | 87.|182.| 8 |0.0] 13 | 96.
latency and error rates. In real-world applications, dBl |0% 8% |4. |45 | 0 | 2%
this visualization aids in determining which + 5ler | m
approaches are best based on the particular Gree % |ors| s
priority—accuracy, scalability, or sustainability nClo
focus. ud
Table 3 Ablation Study of GBM-Enhanced Full 1 92|88\ 910012 98,
Cloud BI with éreen Cloud Mod | 4% | 5% | 0. | 32 | 5 | 3%
el 2 lerr| m
(GB % |ors| s
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M +
Clou
d BI
+
Gree
nClo
ud)

Table 3. Ablation study of various configurations:
combining GBM, Cloud BI, and Green Cloud in
financial risk management, accounting simulation,
and budget optimisation Model with all components
92.4% Accuracy 0.032 MSE 98.3% Scalability The
interaction of the three components is indeed helpful
to exploit the full combination. This whole set of the
above configurations are better if used as an
integration rather than one configuration for GBM-
only, Cloud Bl-only, or Green Cloud-only. Instead,
it comes out to be even more effective if the
integrated model of GBM, Cloud BI, or Green
Cloud is used altogether as a model since it lowers
down the amount of errors and latency while the
efficiency increases as it is of immediate processing
type along with being predictable.

Figure 3 Performance Comparison of Various
Configurations in GBM-Enhanced Cloud BI
with Green Cloud

120.00%
100.00%

$0.00%

Percentage

60.00%

40.00%

20.00%

0.00%
CBMOuly CldBLOuly GreesClowd CEM-CindBl CGBM+  ClmdEl+  FullModel
Only CreenCloud  CreenClowd  (CBM +Choud
BI+
GreeaClond)

0 Accuracy (%)
Precision (%)

Reaall (%) Configurations
MSE (Mean Squared Error)

The performance of several configurations
incorporating GBM, Cloud BI, and Green Cloud is
compared in Figure 3 using important parameters as
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accuracy, precision, recall, Mean Squared Error
(MSE), latency, and scalability. The best overall
performance is shown by the entire model (GBM +
Cloud BI + Green Cloud), which has the lowest
latency (125 ms), error rate (0.032), and highest
accuracy (92.4%) and scalability (98.3%).
Individual components, on the other hand, exhibit
higher latency and lesser accuracy (GBM-only,
Cloud Bl-only, Green Cloud-only). Although results
are improved by combining two components (e.g.,
GBM + Cloud BI), the entire model is still the best
option in terms of sustainability and computational
efficiency.

5. CONCLUSION

Gradient Boosting Machines (GBMs) are integrated
with Green Cloud and Cloud Business Intelligence
(BI) to create a powerful framework for budget
optimization, accounting simulations, and financial
risk management. By using energy-efficient cloud
infrastructure, the solution addresses sustainability
issues and improves the precision and effectiveness
of financial decision-making. Financial
organizations may reduce operational costs,
improve risk prediction, and optimize resource
allocation by utilizing real-time data analysis and
sophisticated machine learning algorithms. This
strategy supports global sustainability goals while
also producing better financial results. Future
studies can look into applying the GBM-enhanced
Cloud BI architecture to additional sectors where
real-time decision-making and large-scale data
processing are essential, like manufacturing and
healthcare.  Prediction accuracy and model
flexibility may also be increased by utilizing more
complex machine learning methods, such as deep
learning.  Further advancements in  cloud
architecture, particularly in energy efficiency, may
result in even more environmentally friendly
solutions as the need for sustainable computing
rises. This would guarantee that companies can meet
their financial and environmental goals.
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