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Abstract: ‘W

Stock market prediction, as one of the critical challenges in the financial domain, requires the application

of advanced machine learning algorithms. Decision Trees and Support Vector Machines (SVM) are two popular algorithms, each with its
advantages and limitations in predicting market fluctuations. The aim of this paper is to compare the performance, accuracy, and efficiency
of Decision Trees and Support Vector Machines in stock market forecasting. This study follows a descriptive-analytical review method,
examining past research on the use of Decision Trees and Support Vector Machines for stock market prediction. Relevant studies from
reputable academic sources were analyzed based on accuracy, speed, and the ability of each algorithm to process complex data. Decision
Trees, due to their simplicity and high processing speed, perform well in quick and straightforward predictions, but they may struggle with
overfitting when dealing with complex and noisy data. In contrast, Support Vector Machines, utilizing kernel and optimization techniques,
demonstrate higher accuracy in identifying complex patterns and nonlinear data, though they require more complex parameter tuning and
longer computational time. Both algorithms can be effective tools for stock market forecasting, depending on the type of data and market
conditions. Decision Trees are better suited for quick and interpretable predictions, while Support Vector Machines outperform in handling

complex and noisy datasets.
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Extended Abstract

The stock market, characterized by its volatility and complexity, remains one of the most challenging areas for accurate
prediction. Traditional methods such as technical and fundamental analysis, while useful, have often been limited in capturing
the intricate patterns and nonlinearities present in market behavior. With the advent of machine learning, more sophisticated
techniques have emerged, providing tools that can process large volumes of data and uncover hidden patterns. Among these,
Decision Trees and Support Vector Machines (SVM) have garnered significant attention for their ability to tackle the

complexities of stock market forecasting. Decision Trees offer simplicity and interpretability, while SVMs provide higher
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accuracy in handling nonlinear relationships. This paper aims to compare these two methods in terms of performance,
accuracy, and efficiency in predicting stock market trends, drawing insights from recent research.

Decision Trees are one of the most widely used machine learning algorithms for classification and regression tasks. The
core idea behind this algorithm is to split the data into subsets based on the value of input features, creating a tree-like
structure of decisions. Each internal node of the tree represents a test on a feature, while each branch corresponds to the
outcome of that test, and the leaf nodes represent the final classification or prediction. The algorithm recursively partitions
the data until it reaches an optimal solution. Ampomah et al. (2020) demonstrated that Decision Trees can perform well in
predicting stock price movement, especially when the dataset is relatively simple and well-structured [1]. However, despite
their advantages in terms of interpretability and speed, Decision Trees are prone to overfitting, particularly when dealing
with noisy or complex data [2]. Overfitting occurs when the model becomes too finely tuned to the training data, failing to
generalize to new data.

In contrast, Support Vector Machines (SVMs) offer a more complex approach, particularly suited for classification problems
involving nonlinear data. SVMs work by finding the hyperplane that best separates the data points of different classes in a
multidimensional space. The algorithm seeks to maximize the margin between the hyperplane and the nearest data points,
known as support vectors. When the data are not linearly separable, SVMs employ kernel functions to project the data into
a higher-dimensional space, where a separating hyperplane can be more easily identified. Studies such as those by Kascelan
et al. (2014) have shown that SVMs excel in identifying complex and nonlinear patterns in stock market data. This capability
makes SVMs particularly effective in markets characterized by high volatility and irregular price movements [3]. However, the
complexity of SVMs comes with a trade-off in computational cost and the need for careful tuning of parameters, such as the
choice of kernel function and regularization terms.

A direct comparison of these two methods highlights their respective strengths and weaknesses in different market
conditions. Decision Trees are highly effective in situations where the data are structured and exhibit clear, linear
relationships between variables. Their main advantage lies in the ease with which they can be interpreted, as the decision-
making process follows a logical, step-by-step structure. For example, in a straightforward prediction scenario where stock
prices are primarily influenced by a few key factors, Decision Trees can provide accurate predictions quickly. However, as
noted by Barak et al. (2017), the simplicity of Decision Trees limits their ability to capture more complex interactions between
variables, particularly in noisy or highly volatile markets [4].

On the other hand, SVMs are better equipped to handle these complexities. Their use of kernel functions allows them to
model nonlinear relationships more effectively, making them more suitable for markets where price movements are
influenced by a wide range of factors, including those that are less obvious or more difficult to quantify. Nti et al. (2020) found
that SVMs outperform Decision Trees in predicting stock price direction in cases where the data are noisy and involve multiple
interdependent variables. However, the trade-off is that SVMs require significantly more computational resources, and their
predictions can be more difficult to interpret, especially for non-experts. The algorithm's reliance on mathematical
optimization makes it less intuitive than Decision Trees, which can limit its practical application in environments where
interpretability is crucial.

Despite their differences, both Decision Trees and SVMs can be effective tools for stock market prediction, depending on

the specific context and data involved. In scenarios where simplicity, speed, and interpretability are key requirements,
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Decision Trees offer a clear advantage. Their ability to generate easily understandable models makes them an attractive
option for traders and analysts who need to make quick decisions based on a limited set of variables. Conversely, when
accuracy and the ability to model complex, nonlinear relationships are paramount, SVMs are the preferred choice. As Chen
et al. (2022) point out, the trade-off between accuracy and interpretability is a key consideration when selecting a machine
learning model for financial forecasting [5].

Looking ahead, one promising area for future research is the combination of these two algorithms. Hybrid models that
leverage the strengths of both Decision Trees and SVMs have the potential to provide more robust and accurate predictions
while mitigating the weaknesses of each method individually. For instance, Barak et al. (2017) demonstrated that combining
Decision Trees with SVMs could enhance prediction accuracy by addressing the limitations of both algorithms —specifically,
the overfitting tendencies of Decision Trees and the computational complexity of SVMs. Such hybrid models could provide a
more balanced approach, offering both the interpretability of Decision Trees and the accuracy of SVMs in handling nonlinear
data [4].

In conclusion, both Decision Trees and Support Vector Machines offer valuable insights and tools for stock market
prediction, each with its distinct advantages and limitations. Decision Trees are well-suited for simpler, more linear prediction
tasks where speed and interpretability are key considerations. In contrast, SVMs excel in handling more complex, nonlinear
data but require more computational resources and careful parameter tuning. As stock markets continue to grow in
complexity, the need for advanced predictive models that can accurately capture market dynamics becomes increasingly
important. Future research should focus on developing hybrid models that combine the strengths of both algorithms, offering

a more comprehensive approach to stock market forecasting.
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