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Abstract:

Corporate bankruptcy prediction is a critical and complex topic in finance and management that helps prevent financial crises and aids in
better decision-making regarding financial risk management. In this regard, the use of machine learning algorithms, due to their ability to
process complex data and provide accurate predictions, has emerged as a modern tool in this domain. This study aims to review and
compare different machine learning models for corporate bankruptcy prediction and analyze the challenges and limitations of these
models. This research follows a systematic literature review method, analyzing relevant scientific articles on the use of machine learning in
bankruptcy prediction. Various models, including decision trees, random forests, artificial neural networks, and support vector machines,
are examined, with their accuracy and performance evaluated based on empirical data. The results indicate that more complex models,
such as neural networks and boosting algorithms, perform better than simpler models like decision trees when dealing with complex and
multidimensional data. However, these advanced models face challenges such as interpretability issues, the need for large datasets, and
complex parameter tuning. Machine learning techniques can provide high accuracy in predicting corporate bankruptcy, but improvements

are needed in addressing challenges like data imbalance, enhancing data quality, and developing more interpretable models.
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Extended Abstract

Corporate bankruptcy prediction has become increasingly important in today’s fast-paced and competitive business
environment. Predicting financial distress in companies is not only crucial for the companies themselves but also for investors,
creditors, and regulators, as it helps mitigate risks and prevent financial crises. Traditionally, models such as Altman’s Z-Score
and logistic regression have been used extensively to predict bankruptcy, primarily relying on financial ratios and historical
data. However, these models have limitations in capturing non-linear relationships and adapting to complex,
multidimensional data [1]. With the advancements in machine learning, more sophisticated models have emerged, allowing

for better handling of such complexities and improving the accuracy of predictions.
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The use of machine learning models in bankruptcy prediction has gained traction due to their ability to process large
datasets, uncover hidden patterns, and adapt to different types of data. Algorithms such as decision trees, random forests,
artificial neural networks (ANN), and support vector machines (SVM) are now widely used in research to predict corporate
bankruptcy with higher precision [2]. Decision trees, as one of the simpler models, are easy to interpret and provide quick
results, making them popular for early-stage analysis. However, they are limited in handling more complex and non-linear
relationships between variables. Random forests, an extension of decision trees, address some of these limitations by
combining multiple decision trees to improve accuracy and reduce the risk of overfitting [3].

Artificial neural networks are among the more advanced machine learning models used in bankruptcy prediction. Inspired
by the structure of the human brain, these models are particularly effective at identifying non-linear patterns in data, making
them suitable for financial datasets where relationships between variables can be complex [4]. ANNs can handle large
volumes of data and improve their performance through continuous learning. However, they come with a higher
computational cost and require extensive parameter tuning. Additionally, due to the complexity of their inner workings, they
are often criticized for being “black boxes” as their decision-making process is not easily interpretable, which poses challenges
for financial managers and decision-makers who need clear and understandable explanations [5].

Another highly regarded model in this field is the support vector machine (SVM), known for its efficiency in classifying data
with clear boundaries. SVMs are particularly effective in cases where there is a need to separate two distinct groups, such as
bankrupt and non-bankrupt firms. This model works by finding an optimal hyperplane that separates the data points with the
largest possible margin. Studies have demonstrated that SVMs, especially when combined with kernel methods, can provide
superior results in bankruptcy prediction, especially in datasets where relationships between variables are non-linear [6].
However, like ANNs, SVMs require careful tuning of parameters, and their performance can be sensitive to the choice of
kernel and input data structure [3].

Despite the strong performance of these machine learning models, several challenges remain in their application to
bankruptcy prediction. Data quality is one of the most significant challenges, as the accuracy of predictions heavily relies on
the completeness and accuracy of the input data. Financial data can often be incomplete, inconsistent, or outdated, which
can negatively impact the model’s performance [7-9]. Additionally, the issue of data imbalance is common in bankruptcy
prediction since the number of bankrupt firms is usually much smaller than that of non-bankrupt firms. This imbalance can
lead models to focus more on predicting non-bankrupt firms correctly, thereby reducing their accuracy in identifying
companies that are actually at risk of bankruptcy. Techniques such as oversampling, undersampling, and cost-sensitive
learning have been proposed to address this problem and improve the performance of machine learning models [10].

In conclusion, while machine learning models such as decision trees, random forests, ANNs, and SVMs have significantly
improved the accuracy of corporate bankruptcy prediction, they also introduce new challenges. Complex models, though
powerful, often lack transparency, making their results difficult to interpret for business professionals. Moreover, issues
related to data quality and imbalance continue to limit the effectiveness of these models. Future research should focus on
developing hybrid models that combine the strengths of multiple algorithms to enhance prediction accuracy while
maintaining interpretability. Furthermore, addressing data quality issues and creating more robust methods to handle

imbalanced datasets will be essential for improving the practical applicability of these models in real-world scenarios [5].
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