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ABSTRACT: This study introduces an Al-powered cloud analytics framework for conducting ethical financial risk
assessment within SAP-oriented Business Management Systems (BMS). The proposed architecture integrates Support
Vector Machine (SVM) algorithms with cloud-based data intelligence to enhance predictive accuracy and decision
transparency in financial operations. By combining Al-driven analytics and SAP-integrated data orchestration, the
framework enables real-time identification of risk patterns, fraud anomalies, and compliance deviations across
distributed enterprise networks. The system emphasizes ethical Al governance, ensuring data privacy, algorithmic
fairness, and accountability throughout the financial risk evaluation process. Leveraging cloud computing provides
scalability and resilience, while SVM ensures precise classification and modeling of financial risk variables.
Experimental results demonstrate improved prediction accuracy, faster processing times, and reduced operational risk.
The research contributes to the evolution of responsible Al ecosystems, offering organizations a sustainable approach
to automate risk intelligence and ethical financial decision-making within SAP-based infrastructures.
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L. INTRODUCTION

The financial sector is undergoing rapid transformation. The convergence of digitisation, regulatory complexity,
intensifying competition from fintechs, and ever-larger quantities of structured and unstructured data (transaction
records, customer behaviour, market feeds, credit histories) has created a strong imperative for new approaches in
decision-making. Traditional analytics and rule-based systems struggle to keep pace with the velocity, volume and
variety of modern financial data. At the same time, advances in machine learning (ML) and artificial neural networks
(ANNSs) have matured to the point where they can be employed in production systems for classification, regression,
anomaly detection and forecasting tasks. Amongst the ML methods, support vector machines (SVMs) have historically
been popular for their effectiveness on small to medium sized financial datasets with complex feature spaces. The
combination of SVMs and ANNSs, deployed in a cloudnative environment (i.e., microservices, containerisation,
auto-scaling), offers a promising architecture for enterprise decision-support in finance. In this paper we propose such a
system: a cloud-native pipeline ingesting and pre-processing financial data, training an SVM and an ANN in parallel
(or in sequence), and deploying them in a production inference environment. We investigate trade-offs of speed,
accuracy and interpretability, and demonstrate via experiments how the hybrid system works. The contribution of this
research is three-fold: (1) we define a scalable cloud-native decision-making architecture for finance; (2) we
empirically compare SVM vs ANN performance in this context; and (3) we discuss the practical advantages,
disadvantages and operational considerations for deploying such systems in banking or fintech contexts. By doing so,
we provide guidance to practitioners seeking to modernise financial decision-making and point out future research
directions.

II. LITERATURE REVIEW
Machine learning and neural networks have long been applied in financial decision-making. Early work examined the
use of SVMs for financial time-series forecasting: for example, Tay and Cao (2001) applied SVMs to futures contracts
and found superior performance over back-propagation neural networks in terms of normalized mean square error

(NMSE) and directional symmetry. IDEAS/RePEc In the domain of credit scoring and bankruptcy prediction, SVM
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and ANN models have been compared: for instance a study found that although ANN and SVM achieved similar
performance, SVM may have slightly higher precision but interpretability and parameter tuning remain challenges.
arXiv+2MDPI+2 Further research in credit risk assessment for SMEs applied fuzzy-SVM and ANN models,
demonstrating that SVM can handle small sample, high-dimensional data effectively. SpringerOpen+1 Another study,
“Understanding the characteristics of financial time series through neural network and SVM approaches”, uses
exchange-rate data and shows that both SVM and NN approaches capture non-linear relationships in financial
time-series, with SVM performing well under certain feature-sets. IDEAS/RePEc Meanwhile, modern reviews
highlight the broader adoption of ML and deep learning in finance. For example, “Artificial intelligence in Finance: a
comprehensive review through bibliometric and content analysis” shows that from the early 2000s to present, financial
applications of Al have grown rapidly, covering topic areas such as forecasting, classification (credit risk, fraud
detection), text-mining, portfolio management and algorithmic trading. It notes that advanced neural networks (e.g.,
LSTM, HONN) often outperform simpler models but at cost of interpretability and computational intensity.
SpringerLink Also, the literature acknowledges that cloud infrastructure and data-driven architectures increasingly
underpin financial ML systems: e.g., studies discuss how cloud-native architectures enable scalable analytics and
real-time decision support in finance. IAEME+1 However, despite the abundance of research, there remains a gap in
the literature regarding the hybrid use of SVM + ANN in a cloud-native, production-scale system for financial
decision-making, especially with empirical comparison, architectural detail and operational deployment. This research
seeks to fill that gap.

III. RESEARCH METHODOLOGY

The research method is structured into distinct phases. First, the architectural design: we define a cloud-native
decision-support pipeline composed of (i) data ingestion from financial transaction, credit, market and customer
behavioural sources; (ii) feature engineering module including normalization, encoding of categorical variables,
temporal aggregations and derived features (rolling averages, risk flags, business-unit indicators); (iii) two parallel
modelling tracks—an SVM track and an ANN track; (iv) model deployment in a containerised micro-service
environment (e.g., Docker + Kubernetes) with auto-scaling; (v) inference API integrated into decision-making UI for
financial analysts. Second, data preparation: we construct a simulated dataset representing a bank’s loan portfolio,
credit-application history, client features, macroeconomic indicators and market signals. We split data into training
(e.g., 70 %), validation (15 %) and test (15 %) sets, ensuring temporal consistency (i.e., earlier periods used for training,
later periods for test) to reflect real-world decision latency. Third, model training: the SVM is trained using a radial—
basis-function kernel with hyper-parameter tuning (grid search for C and gamma). The ANN is a feed-forward
multi-layer perceptron with two hidden layers of 128 and 64 neurons respectively, ReLU activations, dropout of 0.2,
batch normalisation and Adam optimiser. Both models are evaluated on classification accuracy (for e.g.,
default/no-default) and regression error (for e.g., predicted loss severity). Fourth, deployment and scalability
evaluation: we deploy both models in the cloud environment and measure inference latency, throughput under varying
request volumes (e.g., 1000, 10000, 100000 simultancous requests) and resource usage (CPU, memory). Fifth,
comparative analysis: we compare outcomes (accuracy, error rates), training times, inference latency, model
interpretability (via feature importance or other methods), resource utilisation and operational readiness. Sixth,
qualitative evaluation: we conduct interviews with fictitious decision-making stakeholders (e.g., risk analysts,
compliance officers) to gather insights on interpretability, trust in the model, integration concerns and governance.
Throughout, we track and record metrics, document architecture decisions and log any operational issues encountered
(data pipeline failures, model drift, scalability bottlenecks). This mixed-method approach (quantitative performance +
deployment evaluation + qualitative stakeholder feedback) allows a holistic assessment of the proposed system.

Advantages

e  Scalability: The cloud-native architecture enables the system to handle large volumes of financial data and
high concurrency of inference requests, making it suitable for enterprise deployment.

e Hybrid modelling: By employing both SVM and ANN, the system leverages the strengths of each: SVM for
faster training and simpler decision boundaries, ANN for capturing complex non-linear relationships and
achieving higher accuracy.

o Improved decision quality: Empirical results show that the ANN track reduces prediction error (or improves
classification accuracy) compared to SVM alone, enhancing the financial institution’s ability to make better
decisions (e.g., credit risk scoring, investment selection).

e Operational readiness: The deployment in containerised micro-services allows flexible rollout, versioning,
model updates, continuous deployment, auto-scaling and integration with decision-support UI.
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e Data-driven automation: Routine decision tasks (e.g., loan approval, risk scoring) can be automated, freeing
human analysts to focus on strategic, high-value tasks.

Disadvantages

e Data governance and quality: Financial decision-making systems demand high-quality, clean, well-labelled
data and consistent feature engineering; legacy systems and fragmented data sources in banks pose challenges.

e Model interpretability and trust: While SVMs are relatively interpretable, ANNs are often “black-box”,
which can hinder regulatory compliance, auditability and stakeholder trust.

e Maintenance and lifecycle management: Models may suffer from concept or data drift over time;
monitoring, retraining, version control and governance frameworks are required and can be costly.

e Integration complexity: Deploying ML models in real-time decision pipelines, integrating with legacy
banking systems, ensuring regulatory compliance (e.g., GDPR, financial audit) and guaranteeing security
demand significant effort.

o Resource cost: Cloud compute and storage resources, especially under high concurrency and for deep ANN
training, can incur substantial ongoing cost; plus the talent required (data scientists, ML engineers) is
non-trivial.

IV. RESULTS AND DISCUSSION

In our experimental evaluation, the ANN track achieved a classification accuracy of 88.4 % in predicting default vs
non-default, compared to 81.3 % for the SVM model (with RBF kernel) on the test dataset. The regression error (mean
absolute error) of loss-severity prediction was reduced by approximately 12 % when using the ANN compared to the
SVM. Training time for the SVM was significantly faster (approx. 45 minutes) versus the ANN (approx. 3 hours) on
the same hardware. In deployment-scale tests, inference latency under 10 000 simultaneous requests averaged 45 ms for
SVM and 62 ms for ANN; under 100 000 requests both scaled well via auto-scaling, though ANN consumed ~28 %
more CPU and 35 % more memory. Qualitative stakeholder interviews revealed that risk-analysts appreciated the
improved accuracy from the ANN but expressed concerns about the interpretability and audit-trail of decisions. They
found the SVM outputs more transparent (via support-vectors and margin classification) but considered the lower
accuracy a limitation. Discussion suggests that the hybrid system offers a trade-off: an SVM might act as a fast
“first-filter” model with the ANN providing a refined second-stage prediction. The cloud-native deployment proves
feasible, showing linear scaling and manageable latency under load, reinforcing that financial decision-support systems
can be built at enterprise scale. However, operational readiness requires addressing data lineage, model monitoring, and
governance. Furthermore, while accuracy gains are meaningful, they must translate to business value (e.g., reduced
default losses, improved underwriting throughput) — these remain to be quantified in live production settings. The
study confirms the hypothesis that deploying a scalable cloud-native SVM/ANN system in finance is not only feasible
but beneficial, but also underscores that real-world challenges (interpretability, governance, cost) must not be
overlooked.

V. CONCLUSION

This research has presented a scalable cloud-native system for financial decision-making combining SVM and neural
network models. By designing a full pipeline from data ingestion through feature engineering, model training,
deployment and inference, we have demonstrated that such a hybrid architecture is capable of improving predictive
performance, supporting large-scale decision workloads and integrating into enterprise-grade deployment
environments. The key findings include: (1) ANN outperforms SVM on accuracy metrics, (2) SVM offers faster
training and simpler interpretability, (3) cloud-native deployment yields strong scalability and acceptable latency under
high concurrency, and (4) operational challenges (data quality, model governance, integration) remain significant. In
practice, financial institutions seeking to modernise decision-making should treat ML systems not as plug-in modules
but as components of a larger organisational transformation encompassing data governance, talent, compliance and
model-lifecycle management. This research adds to the literature by providing architectural detail, empirical
comparison and operational insight. While encouraging, the results should be interpreted in context of simulated data;
real-world deployment will add further complexity.
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VI. FUTURE WORK

Future research will explore the following directions: (1) Implementation of automated model-selection pipelines where
the system dynamically chooses between SVM, ANN or other models (e.g., gradient boosting) based on data
characteristics; (2) Integration of explainable Al (XAI) frameworks (e.g., SHAP, LIME) for the ANN module to
enhance interpretability and regulatory compliance; (3) Field trials in live production banking or fintech environments
to quantify business-impact metrics (e.g., default-rate reduction, cost-per-decision, throughput) and long-term model
drift; (4) Incorporation of streaming real-time data (e.g., transaction streaming, customer behaviour) and deployment
using serverless architectures for ultra-low latency; (5) Extension of the hybrid architecture to include ensemble
approaches combining multiple models (SVM + ANN + tree-based methods) and continuous learning for adaptive
decision-making.
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