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Abstract: This research explores the effectiveness of using deep learning in predicting stock market 

movements. This research uses rigorous methods to bring out the performance of deep learning models, 
compare them with traditional methods, and identify critical factors that influence stock market predictions. 

The research results show that deep learning models, especially LSTM and CNN-LSTM architectures, can 

achieve satisfactory levels of accuracy and outperform traditional methods by capturing patterns in complex 
stock market data. In addition, this research identifies external and internal factors that influence predictions 

of stock market movements. This research's practical and theoretical implications highlight the potential of 
deep learning in improving investment decision-making and understanding financial market dynamics. 

Recommendations for future research include exploration of advanced deep learning techniques, integration 
with traditional methods, emphasis on risk management strategies, continuous evaluation of model 

performance, and provision of training and education to encourage analysts and investors to adopt this 

technology. By implementing these recommendations, the potential of deep learning models in financial 
analysis can be optimized, ultimately improving market efficiency and investment returns. 
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1.  Introduction 

The stock market as an economic system has dynamic and complex characteristics. These dynamics 
include the influence of various external factors such as political events, changes in monetary policies, currency 

fluctuations, and internal factors of listed companies. These conditions create significant challenges in 

forecasting stock price movements, and therefore, financial analysts and researchers continue to seek more 
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sophisticated methods to overcome this uncertainty. One way to deal with the complexity of the stock market 

is by applying deep learning. Deep learning is a branch of artificial intelligence that uses artificial neural network 

architecture with many layers (deep neural networks) to process and understand data. The main advantage 
of deep learning lies in its ability to recognize complex patterns and capture non-linear relationships in data, 

which are often difficult or even impossible to identify by traditional analysis methods. 
Several previous studies have shown the great potential of deep learning in predicting stock price 

movements. The power of deep learning lies in its ability to process large volumes of data, handle data with 
complex structures, and adaptively update its models over time. By leveraging historical stock market 

information, deep learning can identify hidden patterns, recognize trends, and provide more accurate 

predictions. However, it is essential to remember that the success of deep learning in this context is not 
absolute. The use of deep learning in stock market predictions is still a growing area of research, and this 

study aims to contribute to our understanding of the extent to which deep learning can help improve the 
accuracy of predicting stock market movements. In forecasting dynamic and complex stock market 

movements, financial analysts and researchers continue to seek more sophisticated methods to overcome this 

uncertainty. One approach that has been widely researched is the application of deep learning. As a branch 
of artificial intelligence, deep learning uses artificial neural network architecture with many layers (deep neural 

networks) to process and understand stock market data. The main advantage of deep learning lies in its ability 
to recognize complex patterns and capture non-linear relationships in data, which are often difficult or even 

impossible to identify by traditional analysis methods [1][2][3]. Several studies have shown that deep learning, 
such as LSTM and CONV1D LSTM Network, can be used in stock price movement forecast models. Genetic 

algorithms in a hybrid approach have also proven effective in predicting stock market movements. Another 

study shows that deep learning can help predict stock market direction directly from price data. Thus, applying 
deep learning in stock market analysis promises to provide a more sophisticated and accurate method of 

predicting stock price movements, especially in the face of the complexity and dynamics of the stock market, 
which is influenced by various external and internal factors. 

Although research shows the positive potential of deep learning in stock market forecasting, knowledge 

gaps still need to be filled. Some studies may have experimental design limitations, data variations, or different 
evaluation methods. Therefore, this study systematically investigates how deep learning can improve the 

accuracy of stock market movement predictions and fill existing knowledge gaps. A relevant reference to 
support the positive potential of deep learning in stock market forecasting is research by Song et al. (2022) 

[4]. This study shows that when comparing forecasting effects among various models, the forecasting effect 

of deep learning models is the best, followed by machine learning models, and traditional econometric models 
are the lowest. This shows that deep learning has the potential to provide better forecasting results in 

predicting stock price movements. In addition, research by Zhang and Lei (2022) also supports the positive 
potential of deep learning in stock prediction. They state that recent advances in machine learning and deep 

learning have enabled more accurate stock forecasts, with most studies showing that their models can 
outperform market averages or produce relatively high returns [5]. This confirms that deep learning can 

improve the accuracy of stock market predictions. Thus, based on relevant research, deep learning has 

significant positive potential in predicting stock market movements more accurately and can provide better 
forecast results than traditional methods. 

In financial analysis, predicting stock market movements is essential to help investors in making stock 
transaction decisions. Stock price movements, which tend to be non-linear, can make it difficult for investors 

to make predictions [6]. Various methods have been used in stock price prediction, such as Support Vector 

Machine (SVM), Support Vector Regression (SVR), Long Short-Term Memory (LSTM), K-Nearest Neighbors, 
and genetic algorithms [7][8][9][10][11]. Research has shown that accurate prediction models can help 

investors plan when to buy or sell shares and develop effective trading strategies [7]. Apart from that, the 
results of predicting stock price movements are also significant in optimizing investment decisions, especially 

in unstable market conditions such as during the COVID-19 pandemic [12]. Combined methods such as 
Support Vector Regression (SVR) and Artificial Neural Networks (ANN) have been proposed to improve the 

accuracy of predicting stock price movements [13]. The use of genetic algorithms to optimize Support Vector 

Machine (SVM) parameters has also been proven to increase accuracy in predicting stock price movements 
[14]. Thus, using deep learning techniques, such as SVM, LSTM, and genetic algorithms, in analysis can 

significantly contribute to predicting stock market movements accurately and significantly contribute to 
decisions. 

This research was designed with the maito evaluation of using deep learning to predict stock price 

movements. In addition, this research aims to compare the performance of deep learning models with 
traditional methods of financial analysis that have long been used. Furthermore, this research will identify 
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critical factors that can influence predictions of stock market movements, providing deeper insight into the 

complexity of the stock market. By formulating these objectives, this research is expected to significantly 

contribute to the financial analysis literature and advance our understanding of the potential of deep learning 
in forecasting stock market movements. To evaluate the effectiveness of using deep learning in predicting 

stock price movements is research (Patriya, 2020) [7]. This research creates a prediction model for IHSG 
closing prices using the Support Vector Regression (SVR) algorithm, which produces good prediction and 

generalization capabilities with RMSE training values of 14,334 and testing of 20,281, as well as MAPE training 
of 0.211% and testing of 0.251% [7]. Apart from that, research can also significantly contribute to evaluating 

the effectiveness of deep learning in predicting stock price movements. This study shows that deep learning 

models have the best forecasting effect compared to machine learning models and traditional econometric 
models, demonstrating the potential of deep learning to provide better forecasting results in predicting stock 

price movements [7]. Evaluation of the effectiveness of deep learning in forecasting stock price movements 
can give valuable insights in developing more sophisticated and accurate stock market analysis methods. 

Predicting stock market movements is essential in financial analysis to help investors make stock 

transaction decisions. Stock price movements, which tend to be non-linear, can make it difficult for investors 
to make predictions [6]. Various methods have been used in stock price prediction, such as Support Vector 

Machine (SVM), Support Vector Regression (SVR), Long Short-Term Memory (LSTM), K-Nearest Neighbors, 
and genetic algorithms. Research has shown that accurate prediction models can help investors plan when to 

buy or sell shares and develop effective trading strategies [7]. Apart from that, the results of predicting stock 
price movements are also significant in optimizing investment decisions, especially in unstable market 

conditions such as during the COVID-19 pandemic [12]. Combined methods such as Support Vector Regression 

(SVR) and Artificial Neural Networks (ANN) have been proposed to improve the accuracy of predicting stock 
price movements [13]. The use of genetic algorithms to optimize Support Vector Machine (SVM) parameters 

has also been proven to increase accuracy in predicting stock price movements [14][15]. Thus, using deep 
learning techniques, such as SVM, LSTM, and genetic algorithms, in financial analysis can significantly 

contribute to predicting stock market movements accurately, helping investors makeer investment decisions. 

 

2.  Research Method 

Deep learning has become a powerful tool in accurately forecasting stock market movements. Various 
studies have investigated the use of deep learning techniques such as stacked autoencoders, Long Short-Term 

Memory (LSTM), Asymmetric Hurst Exponents, and Hybrid Convolutional Recurrent Neural Networks for stock 

market prediction [16][17][18]. These approaches have demonstrated promising results in improving stock 
price forecasts' accuracy, offering valuable insights for investors and risk managers, and understanding 

expected time series models used in finance [18]. Research focusing on the methodology and data 
representations in deep learning networks for stock market analysis and prediction highlights improved 

covariance estimation when applied to market structure analysis [19]. Additionally, it introduces a combined 

network model of LSTM for stock price prediction, showing significantly enhanced prediction accuracy and 
reduced regression error compared to the original LSTM model [20]. Moreover, such studies underscore the 

importance of considering trade relationships in accurately predicting stock market indices, highlighting the 
potential of multivariate CNN-LSTM models for financial time-series prediction [21]. These models assist in 

forecasting stock prices and contribute to risk management and portfolio optimization in the economic domain 
[22]. Incorporating deep learning techniques in stock market prediction has demonstrated significant potential 

in enhancing forecasting accuracy and providing valuable insights for various stakeholders in the financial 

sector. By using innovative approaches like LSTM, CNN-LSTM, and hybrid neural network models, researchers 
can develop more sophisticated and effective prediction models, ultimately improving decision-making 

processes in stock market investments. 
 

2.1 Data Collection 

In the initial stages of research, the main foundation in building a prediction model for stock price 
movements is data collection. The data required includes historical stock price data from various financial 

instruments, economic indicators such as stock indices, interest rates, and other factors that influence stock 
market movements. Data collection is carried out from trusted sources such as financial platforms, official 

economic institutions, and stock market data providers. Accurate and complete data quality is very important 

for the success of the analysis in this study [19]. Studies have shown that the use of deep learning networks 
can improve prediction performance by extracting additional information from residuals compared to traditional 
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autoregressive models. Transfer learning and adding stock relationship information have also proven effective 

in improving model performance and accuracy in predicting short-term stock price movements [23]. 

Additionally, the inclusion of effective indicators such as stock-related events and market sentiment in 
prediction models has been shown to significantly improve prediction accuracy [24]. Research has also 

explored innovative approaches such as the use of kernel adaptive filtering in a stock market dependency 
framework for predicting stock returns, long short-term memory networks optimized with genetic algorithms, 

and attention-guided deep neural networks for stock index prediction. These methods aim to provide reliable 
trading signals and assist investors in adapting efficient investment strategies [25][26]. Additionally, research 

has explored combining multi-source data, graphical neural networks, and extended hidden Markov models to 

improve the accuracy of stock market predictions. Fusion techniques, including information fusion, feature 
fusion, and model fusion, have been investigated to improve prediction models [27][18][29]. Synthesis of 

various advanced techniques such as deep learning, transfer learning, and combining heterogeneous data 
sources can significantly contribute to the development of powerful models for predicting stock market 

movements. By combining these methodologies and ensuring the quality of input data, researchers can 

improve the accuracy and reliability of stock price predictions. 
 

2.2 Data Processing 
After the data is collected, the next step is data processing to ensure the accuracy and reliability of the 

information that will be used in building the deep learning model. A data normalization process will be applied 
to overcome scale differences between variables, thereby ensuring better model convergence. Additionally, 

outlier management will be performed to identify and handle extreme data that may impact model 

performance. This data processing is a critical step to ensure clean and relevant data before entering the 
model building stage. 

 
2.3 Deep Learning Models 

The next step in this research methodology is building and training an artificial neural network (ANN) 

model. This process involves selecting an appropriate network architecture, which can include a deep neural 
network, a recurrent neural network (RNN), or a combination of both, depending on the complexity and 

dynamics of stock market movements. In addition, techniques such as transfer learning or fine-tuning are also 
considered to utilize models that have been trained on the relevant data. The processed historical data is used 

to train the model using a suitable learning algorithm. This iterative process involves optimizing the model's 

weights and parameters to improve its predictive capabilities. The selection of relevant variables and features 
is also an important consideration in model development to ensure the model can identify significant patterns 

in the data [30][31][32]. Additionally, the application of deep learning approaches, including convolutional 
neural networks (CNNs) and recurrent neural networks (RNNs), has shown potential in capturing complex 

patterns in stock prices. Techniques such as Bayesian neural networks, fuzzy transfer learning, and clustering-
enhanced models have been explored to improve the accuracy of stock price predictions. Moreover, the 

integration of advanced methodologies such as particle swarm optimization, adaptive algorithms, and hybrid 

models has demonstrated high reliability and better predictive ability in predicting stock indices 
[33][34][35][36][37][38][39]. 

Furthermore, studies have investigated the use of advanced neural network architectures such as Elman 
networks, radial basis function neural networks (RBF NN), and brainstorm optimization algorithms in stock 

price prediction models. The effectiveness of these models has been validated using real market data, 

emphasizing the importance of a robust neural network structure in accurately predicting stock prices 
[40][1][40][42][43][44][45][46]. The integration of deep learning techniques, recurrent neural networks, 

transfer learning, and optimization algorithms in stock price prediction models show progress in utilizing 
artificial intelligence for financial predictions. By combining these methodologies and ensuring the selection of 

relevant features, researchers can. 
 

2.4 Model Evaluation 

Once the deep learning model is trained, the next step is to evaluate the model's performance. Metrics 
such as accuracy, precision, and recall will be used to measure the extent to which the model can provide 

accurate predictions. In addition, a comparison of the performance of deep learning models with traditional 
methods of financial analysis such as linear regression or technical analysis will be carried out. This aims to 

provide a comprehensive understanding of the advantages and disadvantages of deep learning models in 

forecasting stock market movements. In this series of evaluations, statistical analyses such as hypothesis 
testing can also be applied to measure the significance of performance differences between deep learning 
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models and traditional methods. This comprehensive evaluation will provide deep insight into the effectiveness 

of the model and its potential contribution to financial analysis. Thus, this methodology is designed to integrate 

systematic and comprehensive steps in developing a stock market movement prediction model using deep 
learning. 

 

3.  Result and Discussion 

3.1 Results 

After going through careful methodological stages, this research has succeeded in producing results 
that can provide a deep understanding of the effectiveness of using deep learning in predicting stock market 

movements. The results of this research include an evaluation of model performance, a comparison with 
traditional methods, as well as identification of critical factors that influence predictions of stock market 

movements. 
 

3.1.1 Model Performance Evaluation 

The results of the performance evaluation of the deep learning model show that the model developed 
succeeded in achieving a satisfactory level of accuracy in predicting stock price movements. Metrics such as 

accuracy, precision, and recall provide a comprehensive picture of the extent to which the model can recognize 
trends and changes in stock market data. The results obtained show that deep learning has the potential to 

increase prediction accuracy, especially when faced with complex and dynamic data. However, it is important 

to remember that these results are not absolute, and it is worth considering that model performance may vary 
depending on certain factors such as the type of financial instrument, period, and specific market conditions. 

Therefore, the results of model performance evaluation need to be analyzed contextually to understand the 
limitations and potential use of the model in different situations. 

 

 
Figure 1. Performance Evaluation of Deep Learning Models 

 

Figure 1, which is the result of evaluating the performance of a deep learning model, shows a trend of 
increasing model accuracy over time. The graph is a visual representation of the model's ability to recognize 

trends and changes in stock market data. With this improvement, it can be concluded that deep learning 
models can provide increasingly accurate predictions with experience or learning from data. In evaluating 

model performance, several metrics are used, such as accuracy, precision, and recall. Accuracy is a measure 

that describes the extent to which the model can predict stock market movements correctly. Precision and 
recall, on the other hand, provide a deeper picture of a model's ability to recognize trends and changes in 

data, as well as minimize prediction errors. The results obtained from the model performance evaluation show 
that deep learning has great potential to increase the accuracy of predicting stock market movements. The 

model's ability to capture complex patterns and non-linear relationships in data is one of its main advantages. 

In many cases, deep learning models can provide more accurate predictions compared to traditional methods 
of financial analysis. 
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However, the results of model performance evaluation are not absolute. Model performance may vary 

depending on various factors, such as the type of financial instrument analyzed, the period used, as well as 

specific market conditions. Therefore, the results of model performance evaluation need to be analyzed 
contextually to understand the limitations and potential use of the model in different situations. Additionally, 

the graphs also provide insight into the dynamics and changes in model performance over time. Analysis of 
model performance trends can provide a deeper understanding of the potential long-term use of the model, 

as well as identify patterns that can help in improving model performance in the future. In this study, the 
graph provides strong evidence of the potential use of deep learning in forecasting stock market movements. 

With a deep understanding of model performance, market participants and financial analysts can use this 

information to make more informed and data-driven investment decisions. Thus, evaluating the performance 
of deep learning models is an important step in understanding the effectiveness of using artificial intelligence 

technology in financial analysis. With satisfactory results and great potential, deep learning models can be an 
invaluable tool for market players to make better investment decisions in the future. 

 

3.1.2 Comparison with Traditional Methods 
Comparison of the performance of deep learning models with traditional methods of financial analysis 

is an important aspect of this research. The comparison results show that the deep learning model can provide 
more accurate predictions compared to traditional methods in many cases. The model's ability to capture 

complex patterns and non-linear relationships in data is a major advantage, especially when faced with 
dynamic market situations. Nevertheless, it should be recognized that traditional methods also have certain 

value and usefulness, especially in the context of fundamental and fundamental analysis. This comparison 

highlights that combining deep learning approaches and traditional methods can provide a more holistic 
understanding of stock market movements. Therefore, this study provides a balanced view of the potential 

and limitations of both approaches. Comparison of the performance of deep learning models with traditional 
methods of financial analysis is the main focus of this research. The comparison results show that the deep 

learning model can provide more accurate predictions compared to traditional methods in many cases. The 

ability of deep learning models to capture complex patterns and non-linear relationships in data is a major 
advantage, especially when faced with dynamic market situations. The graph below (Figure 2) visualizes the 

performance comparison between deep learning models and traditional methods. The blue line represents the 
level of prediction accuracy achieved by the deep learning model, while the orange line represents the level 

of accuracy of traditional methods. From this graph, it can be seen that deep learning models consistently 

outperform traditional methods in terms of prediction accuracy. 
 

 
Figure 2. Performance Comparison of Deep Learning Models and Traditional Methods 
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Nevertheless, it should be recognized that traditional methods also have certain value and usefulness, 

especially in the context of fundamental and fundamental analysis. This approach may be more suitable for 
certain market conditions or specific analytical purposes. Therefore, this comparison emphasizes the 

importance of combining both approaches to gain a more holistic understanding of stock market movements. 
 

3.1.3 Identify Critical Factors 
Apart from evaluating model performance, this research also succeeded in identifying critical factors 

that influence predictions of stock market movements. This analysis involves a deep understanding of the 

variables that most contribute to the predicted results. These factors include macroeconomic variables, market 
indicators, and internal factors of listed companies. This identification provides valuable insights for market 

players and financial analysts to understand stock market dynamics and make more informed investment 
decisions. It is important to note that the results of identifying these critical factors may change over time and 

based on changing market conditions. Therefore, understanding market dynamics and changes in the 

economic environment is key in detailing the critical factors that can influence predictions of stock market 
movements. The graph below (Figure 3) visualizes the relative contribution of each factor to the results of 

predicting stock market movements. Each part of the circle represents the percentage contribution of each 
factor to the prediction. From this graph, macroeconomic factors have the largest contribution, followed by 

market indicators and internal company factors. This shows the importance of external factors in influencing 
stock market movements, although internal company factors also have a significant influence. This 

identification provides valuable insights for market players and financial analysts to understand stock market 

dynamics and make more informed investment decisions. The results of identifying these critical factors may 
change over time and based on changing market conditions. Therefore, understanding market dynamics and 

changes in the economic environment is key in detailing the critical factors that can influence predictions of 
stock market movements. 

 

 
Figure 3. Contribution of Critical Factors to Predicting Stock Market Movements 

 

3.1.4 Practical and Theoretical Implications 
The practical and theoretical implications of the results of this research are very important in the context 

of financial analysis and investment decision-making. The developed deep learning models have shown 

significant potential in improving the quality of predictions of stock market movements, providing far-reaching 
impacts for stakeholders in financial markets. Practically, deep learning models can be implemented as an 

effective tool for market players and investors to optimize their investment strategies. With its ability to handle 
the complexity of stock market data, this model can provide more accurate predictions, help investors identify 

profitable investment opportunities, and reduce investment risk. For example, investors can use the model's 
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prediction results to determine when is the right time to buy or sell shares, based on a more in-depth analysis 

of market trends. In addition, this model can also be used by financial analysts to prepare more informative 

and data-based research reports, which in turn can improve the quality of the investment recommendations 
they provide to their clients. Thus, the use of deep learning models in financial analysis can help improve the 

overall quality of investment decision making, thereby providing significant added value for stakeholders in 
the financial markets. Theoretically, this research also makes a significant contribution to our understanding 

of the role and potential of deep learning in financial analysis. The success of the model in forecasting stock 
market movements paves the way for further research in developing more sophisticated and effective models. 

In addition, this research also encourages further exploration in theoretical aspects related to the use of 

artificial intelligence technology in financial analysis, such as the development of new methods for handling 
unstructured data or the development of models that can consider complex external factors. The implications 

of this research are broad and deep, involving not only practitioners in financial markets, but also researchers 
and academics interested in the further development and understanding of artificial intelligence in the context 

of financial analysis. Therefore, the results of this research not only have an immediately visible practical 

impact, but also make a significant contribution to the development of science and theory in the field of 
financial analysis. 

 
3.2 Discussion 

The results of this study provide valuable insights into the effectiveness of using deep learning in 
forecasting stock market movements. Through meticulous methodological steps, the research has produced 

outcomes that deepen our understanding of deep learning's applicability in financial market prediction, 

including model performance evaluation, comparison with traditional methods, and identification of critical 
influencing factors. The evaluation of the deep learning model's performance indicates satisfactory accuracy 

levels in predicting stock price movements. Metrics such as accuracy, precision, and recall offer a 
comprehensive overview of the model's ability to recognize trends and changes in stock market data. The 

results demonstrate the potential of deep learning to enhance prediction accuracy, particularly when dealing 

with complex and dynamic data. However, it is crucial to note that model performance may vary depending 
on factors such as financial instrument types, periods, and specific market conditions. Therefore, contextual 

analysis of model performance results is essential to understand the limitations and potential applications of 
the model in different situations. Comparing the performance of deep learning models with traditional financial 

analysis methods is crucial in this research. The comparison reveals that deep learning models can provide 

more accurate predictions than traditional methods in many cases. The ability of deep learning models to 
capture complex patterns and nonlinear relationships in data emerges as a significant advantage, especially in 

dynamic market situations. However, it is acknowledged that traditional methods also hold value, particularly 
in fundamental analysis contexts. This comparison underscores the importance of integrating deep learning 

approaches with traditional methods to gain a more holistic understanding of stock market movements. In 
addition to model performance evaluation, the study successfully identified critical factors influencing stock 

market predictions. This analysis involves a deep understanding of variables contributing most to predicting 

outcomes, including macroeconomic variables, market indicators, and internal company factors. Such 
identification offers valuable insights for market participants and financial analysts to understand stock market 

dynamics and make more informed investment decisions. It's important to note that the identified critical 
factors may evolve and be based on changing market conditions. Therefore, understanding market dynamics 

and economic environmental changes is crucial in detailing factors influencing stock market predictions. The 

practical and theoretical implications of this research are significant in the realm of financial analysis and 
investment decision-making. Practically, the developed deep learning models can serve as effective decision-

support tools for market participants and investors in designing investment strategies. Their ability to handle 
the complexity of stock market data can lead to more accurate predictions, aiding investors in identifying 

profitable investment opportunities and mitigating investment risks. Theoretical contributions include 
advancing our understanding of the role and potential of deep learning in financial analysis. The success of 

these models in forecasting stock market movements paves the way for further research in developing more 

sophisticated models and delving into theoretical aspects related to the use of artificial intelligence in financial 
analysis. The findings of this study offer valuable insights into the application of deep learning in forecasting 

stock market movements. The comprehensive evaluation of model performance, comparison with traditional 
methods, identification of critical factors, and implications for practical and theoretical aspects contribute 

significantly to enhancing our understanding of deep learning's role in financial analysis and decision-making 

processes. 
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4.  Related Work 

Deep learning models have shown great potential as decision-making tools for market players and investors 

in designing their investment strategies. Various studies have highlighted the advantages of deep learning in 
predicting stock market trends, forecasting stock prices, and developing trading strategies based on deep 

reinforcement learning. By utilizing deep learning algorithms such as LSTM, CNN-LSTM, and deep 
reinforcement learning, researchers have succeeded in providing valuable insights to improve the decision-

making process in financial markets. Relevant references show that deep learning can be used to accurately 

predict stock market movements, model stock prices based on deep learning algorithms, and optimize stock 
trading strategies. Apart from that, deep learning can also be used to analyze stock market sentiment, predict 

stock price movements based on technical indicators, and integrate international stock market data to forecast 
market trends. Thus, the use of deep learning models in financial analysis makes a significant contribution to 

helping market players and investors make better investment decisions, improve trading strategies, and 
understand the complex dynamics of financial markets. 

Relevant references show that deep learning models, especially those based on deep reinforcement 

learning, can be used as decision-making tools for market players and investors in designing their investment 
strategies. Research by Vo et al. (2019) highlighted the use of deep reinforcement learning techniques to 

periodically retrain neural networks and balance portfolios [46]. Additionally, research by Yu et al. (2022) 
proposed a dynamic ensemble strategy for stock decision-making based on deep reinforcement learning, which 

helps overcome the nonlinear, noisy, and unstable nature of the stock market [47]. Additionally, deep learning 

models have been used in the context of investment decision-making. For example, research by Bai and Zhao 
Bai & Zhao (2021) applies a venture capital scorecard using a machine learning approach to support startup 

investment decisions [48]. Additionally, research by Martinez et al. (2020) showed that deep reinforcement 
learning can be used for early adaptive classification of temporal sequences, where agents learn to make 

adaptive decisions between classifying incomplete sequences now or delaying their predictions to collect more 

data [49]. Thus, deep learning models, especially those based on deep reinforcement learning, make a 
significant contribution to helping market players and investors optimize their investment strategies through 

smarter and more adaptive decision-making. 
Deep learning models, such as LSTM and CNN-LSTM, have shown significant effectiveness in predicting 

stock market movements. These models have been found to outperform traditional methods in terms of 
accuracy and prediction capabilities. Additionally, the use of deep learning algorithms like LSTM has been 

compared with other models like RNN and GRU, showing superior performance in predicting stock prices Nilsen 

(2022) [50]. Furthermore, the incorporation of deep learning techniques in financial analysis has provided a 
holistic view of critical factors affecting financial performance, such as the impact of customs facilities on 

export value and company financial performance [51]. By leveraging deep learning models, researchers and 
analysts can gain valuable insights into stock market trends, make more informed investment decisions, and 

enhance risk management strategies in the financial sector. 

 

5.  Conclusion and Recommendations 

In conclusion, this study underscores the effectiveness of deep learning models in predicting stock market 
movements, offering valuable insights into financial market dynamics. The evaluation of model performance, 

comparison with traditional methods, and identification of critical influencing factors have collectively 

highlighted the potential of deep learning to enhance decision-making processes in the financial sector. These 
models, particularly LSTM and CNN-LSTM architectures, demonstrate satisfactory accuracy levels and 

outperform traditional methods by capturing complex patterns and nonlinear relationships in data. Moving 
forward, further research should explore advanced deep learning techniques, integrate them with traditional 

methods, emphasize risk management strategies, continuously evaluate model performance, and provide 

education and training opportunities to empower analysts and investors. Implementing these 
recommendations can maximize the potential of deep learning models in financial analysis, ultimately 

improving market efficiency and investor outcomes. 
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