© June 2025| JIRT | Volume 12 Issue 1 | ISSN: 2349-6002

Study on Machine Learning Techniques Usage in Finance
Field

Anushree Chausalkar

Assistant Professor, School of Engineering, P P Savani University Kosamba Surat Gujarat India

Abstract - In the ever-growing financial market, every
millisecond counts — and machine learning is transforming
the game. As markets become increasingly complex and
volatile, traditional analytical methods often fall short.
Modern financial institutions are turning to advanced
algorithms and data-driven models to gain a competitive
edge, enabling faster, smarter, and more adaptive decision-
making.
1.INTRODUCTION

Machine learning, a subset of artificial intelligence,
enables computers to learn from data and make

informed  decisions  without being  explicitly
programmed.  This  powerful  technology is
revolutionizing the financial sector — enhancing

forecasting accuracy, improving risk management, and
optimizing trading strategies through data-driven
insights and real-time analysis.

1.1 The Need for Machine Learning in Finance
Quantitative finance has long relied on mathematical
models to predict market behavior. While traditional
statistical methods offer robustness and interpretability,
they often fall short in capturing the dynamic, non-
linear, and high-frequency nature of modern financial
markets.

This is where machine learning truly excels. By
leveraging vast volumes of historical and real-time data,
machine learning algorithms can uncover complex
patterns and generate predictions with remarkable
accuracy and speed, offering a significant edge in
market analysis and decision-making.

1.2 Linear Regression and Beyond
Linear regression is one of the simplest and most widely
used techniques. It models the relationship between a

dependent variable and one or more independent variables.
In finance, it can be used for predicting stock prices, interest
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rates, or economic indicators. However, financial data is
often non-linear. Advanced techniques like polynomial
regression and ridge regression help address this
Polynomial regression models non-linear relationships by
including polynomial terms, while ridge regression tackles
multicollinearity by adding a penalty to the magnitude of
the coefficients.

2. Decision Trees and Random Forests

Decision trees are a powerful non-parametric supervised
learning method used for both classification and regression
tasks. In finance, they are particularly useful for predicting
events such as loan defaults, credit risk, or stock price
declines. Decision trees work by recursively splitting the
dataset into subsets based on the most significant input
features, forming a tree-like structure where each node
represents a decision rule and each leaf node represents an
outcome. Their intuitive structure makes them easy to
interpret, and they serve as the foundation for more
advanced ensemble methods like random forests and
gradient boosting.

Random forests, an ensemble learning method, build
multiple decision trees and merge them for more accurate
predictions. This technique is highly beneficial for handling
large datasets with high dimensionality, making it ideal for
algorithmic trading and portfolio management

Support Vector Machines (SVM)

Support Vector Machines (SVMs) are powerful supervised
learning algorithms used for both classification and
regression tasks. SVMs work by identifying the optimal
hyperplane that best separates data points into distinct
classes. In the financial domain, SVMs are widely applied
in credit scoring, fraud detection, and market trend
prediction. Their ability to handle high-dimensional data
and non-linear boundaries (via kernel functions) makes
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them especially effective for modeling the complex and
noisy nature of financial datasets.Neural Networks and
Deep Learning

Neural networks, inspired by the human brain, consist of
layers of interconnected nodes and are capable of modeling
complex and non-linear relationships in data. Deep
learning, a subset of machine learning, involves neural
networks with many layers.

In finance, deep learning techniques like Long Short-Term
Memory (LSTM) networks and Convolutional Neural
Networks (CNNs) are used for time series prediction and
analyzing financial news sentiment. These models learn
from vast amounts of unstructured data, providing a
significant edge in making predictive decisions.

Reinforcement Learning

Reinforcement learning involves an agent making
decisions to maximize cumulative reward. This technique
is intriguing for financial applications like algorithmic
trading. By  simulating trading
reinforcement learning algorithms can develop and refine
trading strategies, adapting to market changes and
optimizing performance over time.

environments,

How Machine Learning is Used in Finance?

There are several ways in which machine learning and
other tenets ofartificial intelligence (Al)are being
employed in the finance industry. Some of the applications
of machine learning in finance include

Algorithmic trading

Algorithmic trading refers to the use of algorithms to make
better trade decisions. Usually, traders build mathematical
models that monitor business news and trade activities in
real-time to detect any factors that can force security prices
to rise or fall. The model comes with a predetermined set
of instructions on various parameters — such as timing,
price, quantity, and other factors — for placing trades
without the trader’s active involvement.

Unlike
simultaneously analyze large volumes of data and make
thousands of trades every day. Machine learning makes fast

human traders, algorithmic trading can
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trading decisions, which gives human traders an advantage
over the market average.

Also, algorithmic trading does not make trading decisions
based on emotions, which is a common limitation among
human traders whose judgment may be affected by
emotions or personal aspirations. The trading method is
mostly employed by hedge fund managers and financial
institutions to automate trading activities.

Challenges and Considerations

Machine learning offers tremendous potential, but
challenges exist. Financial data is often noisy and affected
by unpredictable factors. Overfitting, where a model learns
the noise instead of the signal, is a common issue. Ensuring
data quality and relevance is essential. Additionally, the
interpretability of machine learning models remains an
issue, especially in a field where understanding the "why"
behind a decision is important.

Fraud detection and prevention

Fraud is a major problem for banking institutions and
financial services companies, and it accounts for billions of
dollars in losses each year. Usually, finance companies
keep a large amount of their data stored online, and it
increases the risk of asecurity breach. With increasing
technological advancement, fraud in the financial industry
is now considered a high threat to valuable data.

Fraud detection systems in the past were designed based on
a set of rules, which could be easily bypassed by modern
fraudsters. Therefore, most companies today leverage
machine learning to flag and combat fraudulent financial
transactions. Machine learning works by scanning through
large data sets to detect unique activities or anomalies and
flags them for further investigation by security teams.

Portfolio management (Robo-advisors)

Robo-advisors are online applications that are built using
machine learning, and they provide automated financial
advice to investors. The applications use algorithms to
establish a financial portfolio according to an investor’s
goals and their risk tolerance.
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Robo-advisors require low account minimums and are
usually cheaper than human portfolio managers. When
using robo-advisors, investors are required to enter their
investment or savings goal into the system, and the system
will automatically determine the best investment
opportunities with the highest returns.

Fraud detection and prevention

Fraud is a major problem for banking institutions and
financial services companies, and it accounts for billions of
dollars in losses each year. Usually, finance companies
keep a large amount of their data stored online, and it
increases the risk of asecurity breach. With increasing
technological advancement, fraud in the financial industry
is now considered a high threat to valuable data.

Fraud detection systems in the past were designed based on
a set of rules, which could be easily bypassed by modern
fraudsters. Therefore, most companies today leverage
machine learning to flag and combat fraudulent financial
transactions. Machine learning works by scanning through
large data sets to detect unique activities or anomalies and
flags them for further investigation by security teams.

Machine Learning in Finance

Machine Learning in Finance

Future Scope

Future Trends in Machine Learning for Finance
1)Quantum Machine Learning

2)Natural language Processing

3)Quantum Machine Learning

4)Automated machine Learning

3. CONCLUSIONS

Machine learning is revolutionizing quantitative finance,
offering unprecedented capabilities for predictive
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modeling. From linear regression to deep learning, these
techniques provide powerful tools to navigate the
complexities of financial markets. While challenges
remain, the potential benefits make it an indispensable asset
for modern finance professionals. As technology continues
to evolve, those who harness the power of machine learning
will be well-positioned to lead the future of finance.
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