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Abstract:

Financial risk prediction is a critical challenge in the financial industry, which has been improved with the development of deep learning
models, particularly LSTM and CNN. These models enable more accurate and efficient predictions of market fluctuations by analyzing
complex and large financial data. To compare the performance of LSTM and CNN models in financial risk prediction based on accuracy,
processing speed, and computational complexity. This study employs a descriptive analysis method to examine and compare two deep
learning models, LSTM and CNN. Historical financial data and previous related studies were reviewed to assess their performance. The
comparison criteria included prediction accuracy, processing speed, and applicability in different financial scenarios. The results indicated
that the LSTM model, due to its ability to retain and recall long-term temporal data, performs better in long-term predictions and trend
analysis in financial markets. In contrast, the CNN model, with faster processing speed and a simpler structure, is more effective in short-
term predictions and real-time data analysis. Both models have unique strengths and weaknesses, making each suitable for specific data
types and analytical needs. LSTM is more appropriate for long-term risk predictions, while CNN excels in short-term forecasts. Combining
these two models can enhance prediction accuracy and mitigate financial risks. Future research could focus on developing hybrid methods

and optimizing the performance of these models.
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Extended Abstract

The financial industry has long grappled with the challenge of accurately predicting risks and fluctuations in financial
markets. As markets have grown more complex and data volumes have surged, traditional predictive models have often fallen
short in delivering precise, real-time forecasts. In recent years, deep learning models have emerged as powerful tools for
analyzing and predicting financial risks, offering more nuanced insights and higher accuracy in volatile markets. Two such
models, Long Short-Term Memory (LSTM) networks and Convolutional Neural Networks (CNN), have garnered significant

attention due to their ability to handle large datasets and capture complex patterns. This paper compares the performance
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of LSTM and CNN models in predicting financial risks, focusing on key criteria such as accuracy, processing speed, and
computational complexity.

LSTM networks, first introduced by Hochreiter and Schmidhuber in the 1990s, have been widely adopted for sequence
prediction tasks due to their ability to store and recall long-term dependencies in data [1]. This feature is particularly beneficial
in financial markets, where historical data and trends often play a critical role in predicting future movements. LSTM'’s
architecture allows it to retain relevant information across long time steps, making it well-suited for analyzing long-term
trends in stock prices, currency values, and other financial indicators. Studies have shown that LSTM performs exceptionally
well in predicting long-term financial trends. For example, Aldhyani and Alzahrani (2022) demonstrated that LSTM can
accurately predict stock price movements by capturing underlying trends that other models may overlook. This ability to
effectively manage and analyze temporal data makes LSTM a valuable tool for risk management in financial institutions [2].

CNNs, on the other hand, are typically associated with image processing tasks but have found increasing applications in
financial forecasting due to their ability to capture spatial patterns in data [3, 4]. CNNs excel at identifying localized features
within datasets, which can be particularly useful for short-term financial predictions where market changes happen rapidly.
Unlike LSTM, which focuses on long-term memory, CNNs are designed to process data in a hierarchical manner, detecting
patterns at different levels of abstraction. This approach has proven highly effective in scenarios where speed and real-time
decision-making are crucial, such as high-frequency trading or short-term market volatility prediction [5]. CNN's faster training
and lower computational costs make it an attractive option for real-time financial risk analysis, where quick responses to
market fluctuations are necessary.

The comparison between LSTM and CNN in this study reveals that each model has its strengths and weaknesses, depending
on the financial scenario at hand. LSTM’s strength lies in its ability to predict long-term trends by analyzing historical data and
detecting patterns over extended periods [6]. This makes it ideal for institutions that require detailed risk assessments based
on historical performance, such as banks and insurance companies. However, one significant limitation of LSTM is its
computational complexity and longer training times. LSTM models require substantial computational resources, which can
be a drawback when quick predictions are needed. In contrast, CNN offers faster processing speeds and is less
computationally intensive, making it better suited for applications requiring rapid predictions, such as short-term stock price
forecasting or algorithmic trading [7].

Despite their individual strengths, both LSTM and CNN have limitations that can impact their effectiveness in financial risk
prediction. LSTM’s reliance on long-term memory can be problematic in markets characterized by short-term volatility, where
recent data points carry more weight than historical trends [8]. Additionally, the complexity of LSTM models can lead to
overfitting, especially when the model is trained on a limited dataset. CNNs, while faster and more efficient in processing,
may fail to capture long-term dependencies in financial data, limiting their ability to provide accurate forecasts for long-term
investments. However, CNN’s ability to quickly identify patterns in short bursts of data makes it highly effective in scenarios
such as high-frequency trading, where speed is a crucial factor.

Given the strengths and limitations of both models, one promising approach is to combine LSTM and CNN to leverage their
respective advantages. This hybrid approach has been explored in several studies, with encouraging results. Feng et al. (2020)
demonstrated that combining LSTM'’s ability to handle long-term dependencies with CNN’s efficiency in pattern recognition

can lead to more accurate financial predictions. Such hybrid models can effectively manage both short-term volatility and
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long-term trends, providing a comprehensive tool for financial risk management. By integrating these models, financial
institutions can benefit from improved prediction accuracy while mitigating the computational drawbacks associated with
using a single model [3].

In conclusion, LSTM and CNN offer distinct yet complementary strengths in financial risk prediction. LSTM is particularly
effective in long-term forecasting due to its ability to retain and analyze historical data, while CNN excels in short-term
predictions where speed is critical. Both models have their respective challenges, such as LSTM’s computational intensity and
CNN’s difficulty in capturing long-term trends. However, by combining these models, it is possible to develop a hybrid system
that can provide more accurate and timely predictions, benefiting a wide range of financial applications. Future research
could focus on further optimizing these hybrid models and exploring new techniques, such as reinforcement learning and
neural network advancements, to enhance their performance in dynamic financial markets.
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