¢a" TRy
b R
@5“ International Journal of Scientific Research in Engineering and Management (IJ]SREM)
Rl

Volume: 10 Issue: 06 | Jun - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

Al-Driven Financial Risk Prediction Using Machine Learning Techniques

Abhishek A1, Dr. Mohammad Irshad B2

IStudent, Department of MCA, UBDTCE, Davanagere-577004, Karnataka, India

2 Assistant professor,Department of MCA, UBDTCE, Davanagere-577004, Karnataka, India

ABSTRACT

Financial risk prediction plays a major role in

banking, investment, and stock  market
management. Traditional statistical models such as
GARCH are commonly used for analyzing market
volatility and financial risks. However, with the
growth of big data and real-time financial systems,
Artificial Intelligence (AI) and Machine Learning
(ML) techniques are becoming more effective for
risk prediction. Al-driven systems can analyze
huge amounts of financial data, identify hidden
patterns, and improve prediction accuracy. This
paper discusses the role of Al and ML in financial
risk prediction, compares traditional methods with
intelligent  systems, and explains various
applications, advantages, challenges, and future

scope of Al-based financial technologies.
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I. INTRODUCTION

Financial risk prediction plays a major role in
modern financial industries such as banking, stock

markets,

insurance, and investment management. Financial

organizations  continuously  analyze market
conditions to reduce losses and improve decision-
making processes. Rapid fluctuations in stock
market economic

prices, volatility,  and

uncertainties create challenges for accurate
financial forecasting. Therefore, intelligent risk
prediction systems are becoming essential in
modern financial environments.

Traditional financial forecasting methods mainly
depend on statistical models such as GARCH,
ARIMA, and time-series analysis. These models
are effective for volatility prediction and market
analysis but often face difficulties in handling huge
financial datasets and real-time market changes. As
financial ~systems become more complex,
traditional approaches alone are insufficient for
accurate prediction and automated analysis.
Artificial Intelligence and Machine Learning
technologies have transformed the field of financial
analytics by introducing intelligent prediction
systems capable of learning from historical
financial data. Machine Learning models can

identify hidden market patterns, detect financial

anomalies, and improve forecasting accuracy.
Deep Learning techniques further enhance
prediction capability by processing complex

financial relationships and large-scale datasets.
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The proposed system focuses on Al-driven
financial risk prediction using Machine Learning
techniques. The system analyzes financial records,
market trends, and volatility data to predict
possible risks and support intelligent financial
decision-making. The combination of traditional
statistical analysis with Al-based models improves
prediction performance and enables real-time
financial monitoring.

The main objective of this work is to develop an
intelligent and scalable financial risk prediction
system that provides accurate forecasting,
improved automation, and better adaptability to

changing financial environments.

II. RELATED WORK

In recent years, many researchers have focused on
applying Artificial Intelligence and Machine
Learning techniques in financial forecasting and
risk management systems. Traditional statistical
approaches such as GARCH and ARIMA models
were widely used for volatility forecasting and
stock market prediction. These methods provided
acceptable prediction performance for structured
financial datasets but faced limitations when
handling highly dynamic market conditions.

Earlier financial prediction systems mainly relied
on mathematical models and manual analysis
techniques. Such approaches often struggled with
large-scale financial data, nonlinear market
behavior, and real-time prediction requirements.
As the volume of financial transactions increased,
the need for intelligent and automated prediction
systems became more important.

The introduction of Machine Learning algorithms

significantly improved financial risk analysis

systems. Algorithms such as Decision Trees,
Support Vector Machines, Random Forest, and
Neural Networks enabled automated learning from
datasets and

These

financial improved prediction

accuracy. systems reduced human
dependency and provided faster market analysis.
Deep Learning models such as Recurrent Neural
Networks (RNN) and Long Short-Term Memory
(LSTM) networks further enhanced financial
forecasting by learning complex market behaviors
and volatility patterns. These models became
highly effective for stock price prediction, fraud
detection, investment analysis, and risk
management applications.

Recent studies also show that combining traditional
statistical models with Al-based systems improves
prediction efficiency and forecasting performance.
Intelligent financial systems are now widely used
in banking sectors, stock trading platforms,
investment companies, and financial technology
industries for automated risk analysis and real-time

financial decision-making.

I11. METHODOLOGY

3.1 System Overview

The proposed system 1is designed to predict
financial risks using Artificial Intelligence and
Machine Learning techniques. The system
workflow consists of financial data collection,
feature Machine

preprocessing, extraction,

Learning model training, and financial risk
prediction. Historical stock market data and
financial indicators are collected and processed

before being fed into the prediction model.

© 2026, IJSREM | https://ijsrem.com

| Page 2


https://ijsrem.com/

Volume: 10 Issue: 06 | Jun - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

¢a" TRy
b R
@5“ International Journal of Scientific Research in Engineering and Management (IJ]SREM)
Rl

The Machine Learning system learns financial
patterns, volatility changes, and market behavior
from historical datasets. Based on these learned
patterns, the model predicts possible financial risks
and supports intelligent decision-making. The
proposed system improves real-time financial
analysis and reduces prediction errors compared to

traditional forecasting systems.

3.2 Dataset Collection
The dataset used for this work consists of historical

financial datasets collected from stock markets,
banking records, and financial analysis platforms.
The collected data includes stock prices, trading
volumes, market indices, volatility values, and
other financial indicators. The dataset contains both
stable and unstable market conditions to improve
model learning capability.

Large financial datasets are required for effective

Machine Learning training and prediction

accuracy. Historical records help the system
understand market fluctuations and identify risky

financial situations. The collected dataset is

divided into training and testing data for proper

model evaluation and performance analysis.

3.3 Data Preprocessing
Data preprocessing is one of the most important

stages in Machine Learning-based financial
prediction systems. The collected financial data
often contains missing values, duplicate records,
and unwanted noise. Therefore, preprocessing
techniques are applied to improve dataset quality
and prediction performance.

Normalization and feature extraction methods are
used to prepare financial data for analysis. Data
cleaning techniques inconsistencies
and

remove

improve dataset reliability. These preprocessing
operations help the Machine Learning model
process financial information more effectively and

improve prediction accuracy.

3.4 Model Architecture
The proposed system utilizes Artificial Intelligence

and Deep Learning techniques for financial risk
prediction. The model architecture includes Neural
Networks and Machine Learning algorithms

capable of learning financial patterns from
historical market data.

The system combines traditional GARCH-based
volatility analysis with intelligent prediction
models to improve forecasting performance. Deep
Learning architectures such as LSTM networks
help the system analysis time-dependent financial
behaviours and market fluctuations. The model
identifies hidden financial patterns and predicts

future risks with improved accuracy.

3.5 Model Training
The Machine Learning model is trained using

historical financial datasets and market indicators.
During training, the system learns relationships
between financial variables and market risks.
Optimization techniques are applied to improve
prediction performance and reduce forecasting
errors.

The training process is performed over multiple
iterations until the model achieves stable prediction
accuracy. As the training progresses, the system
becomes more efficient in identifying financial
trends, market volatility, and risky conditions.
Proper model training improves the overall
reliability and adaptability of the prediction

system.
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The dataset used for this work consists of historical
financial datasets collected from stock markets,
banking records, and financial analysis platforms.

The collected data includes stock prices, trading

volumes, market indices, volatility values, and
other financial indicators. The dataset contains both
stable and unstable market conditions to improve
model learning capability.

performance compared to traditional statistical
models. The proposed system demonstrates better
adaptability, faster

analysis, and improved

forecasting capability for real-time financial

applications.

IV. TECHNOLOGIES USED

4.1 Programming Language

The proposed system is implemented using Python,

which provides strong support for Machine
Learning, data analysis, financial forecasting, and
web application development. Python is widely
used in Artificial Intelligence applications because
of its simple syntax, flexibility, and large collection
of libraries. The availability of libraries such as
NumPy, Pandas, Matplotlib, and Scikit-learn
makes Python highly suitable for financial data
processing and predictive analytics. Its efficiency
and scalability help in developing intelligent

financial risk prediction systems.

4.2 Machine Learning Framework

The proposed model 1is developed using
TensorFlow and Keras, which are widely used
frameworks for building and training Machine
Learning and Deep Learning models. These

frameworks provide pre-built functions and
efficient tools for implementing Neural Networks,
Deep Learning architectures, and predictive
analytics systems. TensorFlow supports large-scale
computation and model optimization, while Keras
simplifies model development and training
processes. These frameworks improve prediction
accuracy and support real-time financial analysis

efficiently.

4.3 Data Processing and Analysis

Financial data preprocessing and analysis are
performed using Pandas, NumPy, and Scikit-learn
libraries. These tools are used for cleaning

financial datasets, handling missing values,

normalization, and feature extraction. Data
preprocessing techniques help improve dataset
quality and prediction performance. Visualization
tools such as Matplotlib are also used to analyze
stock market trends, volatility changes, and

financial prediction results effectively.

4.4 Web Framework

A web-based interface is developed using the Flask
framework, which enables real-time interaction
between users and the trained prediction model.
The web application allows users to input financial
data and receive instant financial risk prediction

results. Flask provides a lightweight and efficient

environment for integrating Machine Learnin
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models with web technologies. The developed
interface improves accessibility, automation, and
real-time financial analysis for intelligent decision-

making systems.

V. RESULT
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The proposed Al-driven financial risk prediction
system was evaluated using historical financial
datasets and real-time market analysis. The trained
Machine Learning model was tested using unseen
financial data to measure prediction performance
and system reliability. Various evaluation metrics
such as accuracy, precision, recall, and FI-score
were used to analyze the effectiveness of the
proposed model.

The experimental results show that the Al-based
prediction system provides better forecasting
capability and improved financial risk analysis
compared to traditional statistical approaches. The
model effectively identifies market volatility
patterns, financial fluctuations, and risky conditions
from large-scale datasets. The integration of
Machine Learning and Deep Learning techniques
improved prediction accuracy and reduced
forecasting errors during testing. The performance
analysis demonstrates that the proposed system can
support intelligent financial decision-making and
real-time risk monitoring applications. The
prediction model achieved stable accuracy during

both training and validation phases, indicating

good learning capability and generalization
performance.
VL. CONCLUSION

The GARCH Risk Analysis project successfully
demonstrates the use of the GARCH model for
analyzing and forecasting financial market
volatility. By studying historical financial data, the
model effectively captures changes in risk levels
and provides valuable insights into market
behavior. The results highlight the importance of
volatility forecasting in risk ~management,

investment decision-
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making, and financial planning. Overall, the project
shows that GARCH models are reliable tools for
understanding and predicting financial market risk.
This project presents an effective approach to
financial risk analysis using the GARCH model.
The model successfully estimates and forecasts
market volatility based on historical price data,
helping to identify periods of high and low risk.
The analysis demonstrates the practical application
of statistical and machine learning techniques in
finance. Overall, the project provides a useful

framework for risk assessment and supports better

financial  decision-making through accurate
volatility forecasting.
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