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Abstract: - This study delves into the potential of utilizing deep learning (DL) techniques to analyze qualitative news dissemination for
trading purposes. DL, renowned for its prowess in handling vast datasets and deciphering intricate patterns, holds promise in aiding investors
seeking to enhance their trading strategies. Specifically, Long Short-Term Memory (LSTM) networks, known for their capacity to retain
contextual information, are explored in this research. By employing DL models, we aim to forecast market sentiment based on news headlines,
focusing on the Dow Jones industrial average from 2008 to 2020. Leveraging 25 daily news headlines, we extend our analysis to develop an
algorithmic trading strategy. Through rigorous testing across two distinct cases over five-time steps, our study evaluates the effectiveness of
DL-driven approaches in real-world trading scenarios.

Furthermore, this research contributes to the growing body of literature on the intersection of deep learning and financial markets. By
examining the application of DL in qualitative news analysis for trading purposes, we provide insights into the potential implications for
investors and financial analysts. The findings offer valuable guidance for leveraging advanced computational techniques for decision-making
in dynamic market environments. Additionally, this study underscores the importance of incorporating qualitative news data into trading
strategies, highlighting the role of DL in extracting meaningful signals from unstructured textual information’s Overall, our findings shed
light on the opportunities and challenges associated with harnessing DL for trading on news sentiment.

Keywords: News dissemination, Qualitative analysis, Computational techniques, NLP method, Deep learning, Machine
learning, Natural language processing

I.INTRODUCTION

In financial markets, understanding news dissemination is crucial for informed trading decisions[1]. Qualitative
analysis of news data has become increasingly significant, offering insights into market sentiment and trends. This
approach involves scrutinizing news articles to capture subtle nuances that may impact market dynamics[5].
Computational techniques, including Natural Language Processing (NLP), are essential for extracting meaningful
information from vast amounts of unstructured textual data. NLP methods, combined with deep learning and
machine learning algorithms, have emerged as powerful tools for analyzing textual data in financial contexts. These
computational techniques enable the extraction of valuable signals from news articles, aiding in the identification
of trends and sentiment shifts that influence market behavior[6].

By leveraging NLP capabilities, researchers and practitioners can gain deeper insights into market dynamics,
thereby enhancing their ability to make informed trading decisions[1]. These advanced computational methods
facilitate the effective analysis of news dissemination, enabling traders to stay abreast of evolving market sentiments
and make timely adjustments to their strategies[2]. In the following sections, we explore the application of NLP,
deep learning[7], and machine learning techniques in the qualitative analysis of news data, highlighting their
significance in understanding market behaviour and generating actionable insights for traders.

I1.RELATED WORK

Several studies have delved into the realm of news sentiment analysis within financial markets, exploring the
intricate relationship between qualitative news dissemination and trading strategies[8]. Researchers have
investigated the effectiveness of various computational techniques in extracting valuable insights from news data.
For instance, Smith et al. (2019) employed natural language processing (NLP) methods to analyze news articles
and predict market movements, highlighting the role of sentiment analysis in informing trading decisions. Similarly,
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Jones and Lee (2020) explored the application of deep learning algorithms in financial news analysis, demonstrating
their ability to uncover hidden patterns and trends in textual data.
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Fig 1: Process of Text Mining

Qualitative analysis of news data has been increasingly recognized as a valuable source of information for traders
and investors which is explained in Fig 1. Studies such as Wang et al. (2018) have emphasized the importance of
incorporating news sentiment into trading strategies, showcasing the potential for enhancing predictive modelling
and risk management[9]. Furthermore, advancements in machine learning techniques have paved the way for more
sophisticated approaches to news analysis. For example, Chen and Liu (2021) proposed a hybrid approach
combining machine learning and NLP methods to extract sentiment signals from news headlines, showcasing its
effectiveness in generating trading signals[10]. Overall, these studies underscore the growing interest in leveraging
computational techniques for analyzing news dissemination in financial markets, highlighting the need for further
research in this domain.
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Fig 2: Accuracy

Figure 2 provides a comparative analysis of the outcomes achieved by Model 1, Model 2, and Model 3 classification
methods, with the combined experimental results summarized[11]. The experimental results showcase the superior
performance of the selected classifiers across various metrics. Each dataset comprises reviews categorized into
binary classifications of Positive and Negative, with the overall average output displayed subsequently. The
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accuracy rates depicted in Figure 8 indicate that Model 1 achieved 97% accuracy, outperforming both Model 2 and
Model 3, which attained 96% and 95% accuracy, respectively[12]. Similarly, the classifiers demonstrated accuracy
rates of 99%, 98%, and 77%, further highlighting the effectiveness of Model 1 in prediction accuracy. Additionally,
illustrates the recall rates for Model 1, Model 2, and Model 3 as 75%, 74%, and 69%, respectively, while their
respective Model 3 Measures are depicted as 78%, 70%, and 67%][13]. Overall, these results support the conclusion
that Model 1 exhibits superior performance compared to the other models in terms of prediction accuracy.

Maintaining the Integrity of the Specifications The template is used to format your paper and style the text. All
margins, column widths, line spaces, and text fonts are prescribed; please do not alter them. You may note
peculiarities. For example, the head margin in this template measures proportionately more than is customary. This
measurement and others are deliberate, using specifications that anticipate your paper as one part of the entire
proceedings, and not as an independent document. Please do not revise any of the current designations.

11l. METHODOLOGY:
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Fig 3: Model Structure

The figure depicts the structural layout of the NN10 model, a neural network architecture designed for analyzing
short-term market behaviours and generating trading indicators. The model begins with an embedding layer, serving
as the input layer, which receives a two-dimensional matrix representing the dataset. This layer outputs a three-
dimensional matrix, initialized with a uniform distribution. Subsequently, the data flows into a hidden layer
comprising LSTM (Long Short-Term Memory) neurons. These neurons are crucial for capturing temporal
dependencies in the data, allowing the model to learn patterns and trends over time[14]. The weights of the LSTM
neurons are initialized using Glorot Uniform Initialization, and the layer is equipped with an Exponential Linear
Unit (ELU) activation function, enhancing the model's capacity to capture complex relationships within the
data[15]. Additionally, dropout regularization is applied to prevent overfitting, ensuring the model's generalization
ability.

Following the LSTM layer, the data proceeds to the output layer, consisting of two dense neurons and employing a
softmax activation function[16]. These neurons serve to interpret the learned features and generate trading signals
based on the input data. Once the structural components of the model are defined, the model is compiled using the
ADAM optimizer for backpropagation. The ADAM optimizer facilitates efficient gradient descent, enabling the
model to adapt and learn from the data effectively[17]. With its flexible learning rate, the ADAM optimizer
optimizes the model's performance by adjusting the weights and biases iteratively. Overall, the NN10 model
structure integrates advanced neural network components and optimization techniques to analyze market data and
generate actionable insights for traders.
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Fig 2: Structure of training, validation and testing sets with DJIA

To structure the training, validation, and testing sets with the DJIA, we employ a time-series approach to ensure the
integrity and relevance of our analysis. Firstly, we partition the dataset chronologically, with a portion reserved for
training, another for validation, and the remainder for testing. The training set comprises historical news headlines
and corresponding DJIA values, allowing our models to learn patterns and relationships between news sentiment
and market performance. The validation set, often a smaller subset of the data, is used to fine-tune model parameters
and evaluate performance during training iterations[18]. Finally, the testing set contains unseen data that the model
has not been exposed to during training or validation. This set serves as a robust evaluation of the model's
generalization ability, providing insights into its performance in real-world scenarios.

Incorporating the DJIA into the training, validation, and testing sets enables us to assess the efficacy of our analysis
in predicting market trends and generating trading signals. By aligning the temporal sequences of news
dissemination and market movements, we capture the dynamic nature of financial markets and account for potential
lags in information dissemination. This structured approach allows us to iteratively refine our models, ensuring
their reliability and effectiveness in generating actionable insights for traders and investors. Additionally, by
validating our models on historical data and testing them on unseen data, we mitigate the risk of overfitting and
enhance the robustness of our analysis[19]. The inclusion of the DJIA as a benchmark index provides a tangible
reference point for evaluating the performance of our models and underscores the practical relevance of our findings
in real-world trading scenarios.
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Fig. 3 Block diagram of data classifier

The classification model employed in our analysis utilizes the prior probability of each label, derived from the
frequency of occurrence of each label within the training dataset. In our specific case, the frequency of occurrence
for both the 'positive’ and 'negative' labels is equivalent. Consequently, the model weighs the contribution from each
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feature, such as individual words or phrases, in determining the likelihood of a given label. For instance, the word
‘amazing' is observed to appear in one out of every five positive tweets and is absent in negative tweets altogether.
As a result, when the model encounters the word 'amazing' as part of the input, it multiplies the likelihood of the
'positive’ label by 0.2, reflecting the contribution of this feature towards classifying the tweet as positive[20].

This approach underscores the significance of both prior probabilities and feature contributions in the classification
process. By leveraging the frequency of labels and the presence or absence of specific features, the model can
effectively discern the sentiment expressed in textual data. The integration of these factors allows for nuanced and
accurate classification, enabling the model to identify subtle cues and patterns indicative of sentiment[21]. As
depicted in the accompanying block diagram, this methodology forms the foundation of our classification model,
guiding its decision-making process and ultimately facilitating the classification of tweets into ‘positive' or 'negative’
categories.

IV.RESULTS

Table 1: Accuracy levels of the validation sets for cases A and B

Time Step Case (A%) Case (B%)
TO 56.94% 56.94
T1 54.85% 54.17
T2 53.79% 54.59
T3 52.46% 54.47
T4 52.60 56.75
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Fig 4: Graph of Accuracy levels of the validation sets for cases A and B

In analyzing Table 1 the accuracy levels of the validation sets for cases A and B, it becomes evident that the model's
performance falls short of expectations. Despite attempts to forecast short-term market behaviours, both cases
exhibit accuracy peaks hovering around 58%, only marginally surpassing random chance. Notably, the highest
accuracy is consistently observed in the TO case, indicating that forecasting efforts within shorter time frames yield
marginally better results, aligning with prior literature findings[22]. However, it's noteworthy that while case A
demonstrates a gradual decrease in accuracy over time, case B exhibits a less pronounced decline, culminating in a
final increase at T4. Despite these fluctuations, the overall accuracy remains relatively low, prompting a critical
examination of the model's practical applicability.
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Table 2: Accuracy levels of the validation sets for the “extended” data set: cases A and B

Time Step Case (A%) Case (B%)
TO 54.02 54.02
Tl 52.65 53.01
T2 54.49 49.33
T3 55.43 49.00
T4 53.09 47.83
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Fig 5: Graph of Accuracy levels of the validation sets for the “extended” data set: cases A and B

Upon testing the model's performance using specific news events with potentially significant market impacts, such
as major political occurrences or key moments during Trump's presidency, the results prove inconclusive. Despite
efforts to manually curate news articles corresponding to these events, the model's predictions fail to exhibit a
consistent pattern or provide meaningful insights into market behaviour. This lack of consistency aligns with
previous studies highlighting the unpredictability of financial markets and the challenges associated with predicting
stock movements. Despite attempts to extend the dataset to August 2020 and maintain consistency in the neural
network structure, the forecasting performance does not show significant improvement, further underscoring the
difficulty in forecasting financial sentiment accurately.

In delving deeper into the datasets for the TO and extended TO cases in Table 2, it becomes apparent that the model's
performance closely mirrors a simplistic algorithm that predicts "DJIA increase" every day[23]. This realization
suggests that the model may have learned little beyond the inherent bias present in the data. Moving forward,
potential avenues for exploration include testing the model with different databases, exploring alternative news
sources or NLP methods, and considering scenarios where news impacts are immediate. However, it's essential to
recognize the inherent challenges associated with forecasting financial sentiment, especially in contexts where
human discretion and market nuances play significant roles, rendering elaborate models like deep learning
indicators susceptible to instability.

Furthermore, extending the dataset to August 2020[24] and maintaining consistency in the neural network structure
did not yield significant improvements in forecasting performance. The model's performance closely mirrors a
simplistic algorithm that predicts "DJIA increase" every day, suggesting that the model may have learned little

222



J. Electrical Systems 20-6s (2024): 217-225

beyond the inherent bias present in the data. Moving forward, exploring alternative datasets, news sources, or NLP
methods may offer avenues for improvement. However, it's essential to acknowledge the inherent limitations and
complexities associated with forecasting financial sentiment accurately, especially in contexts where human
discretion and market nuances play significant roles.

V.DISCUSSION:

In the discussion, it's crucial to contextualize the results within the broader landscape of financial forecasting and
deep learning applications. Firstly, the underwhelming performance of the model highlights the formidable
challenge inherent in predicting short-term market behaviours. Despite leveraging advanced computational
techniques and curated news data, the model's accuracy remains only marginally better than random chance. This
underscores the complexity and unpredictability of financial markets, where numerous factors and variables interact
to shape market sentiment and movements[25]. As such, while deep learning models hold promise for analyzing
qualitative news data, their effectiveness in generating actionable trading signals for short-term market predictions
remains limited.

Moreover, the inability of the model to exhibit consistent patterns or trends when tested against specific news events
further emphasizes the inherent unpredictability of financial markets. Major political occurrences and significant
geopolitical events often have far-reaching implications for global markets, yet the model's predictions fail to
capture these nuances effectively. This discrepancy between news sentiment and market movements underscores
the multifaceted nature of market dynamics and the challenges associated with accurately forecasting stock
behaviour based solely on qualitative news data. As such, while news dissemination undoubtedly influences market
sentiment, predicting the precise impact of individual events on market movements remains an elusive task.

Moving forward, it's essential to acknowledge the limitations of current deep learning approaches in financial
forecasting and explore alternative methodologies for improving predictive accuracy. This may involve integrating
additional data sources, refining NLP techniques, or adopting ensemble modelling strategies to mitigate model
biases and enhance generalization capabilities. Furthermore, recognizing the inherent uncertainties and
complexities of financial markets underscores the importance of adopting a cautious and informed approach to
trading decisions. While deep learning models offer valuable insights into market sentiment, they should be viewed
as complementary tools rather than standalone solutions for navigating the dynamic and unpredictable landscape
of financial markets.

VI1.CONCLUSION:

In conclusion, the analysis underscores the formidable challenges associated with leveraging deep learning models
to forecast short-term market behaviours based on qualitative news data. Despite efforts to curate relevant news
articles and employ advanced computational techniques, the model's performance falls short of expectations, with
accuracy levels hovering only marginally above random chance. This highlights the inherent complexity and
unpredictability of financial markets, where numerous factors and variables interact to shape market sentiment and
movements. While news dissemination undoubtedly influences market dynamics, accurately predicting the impact
of individual events on stock behaviour remains an elusive task, highlighting the need for caution and scepticism
when relying solely on qualitative news data for trading decisions.

Moving forward, it's imperative to recognize the limitations of current deep learning approaches in financial
forecasting and explore alternative methodologies for enhancing predictive accuracy[26]. This may involve
integrating additional data sources, refining NLP techniques, or adopting ensemble modelling strategies to mitigate
model biases and improve generalization capabilities. Furthermore, acknowledging the uncertainties and
complexities inherent in financial markets underscores the importance of adopting a cautious and informed
approach to trading decisions. While deep learning models offer valuable insights into market sentiment, they
should be viewed as part of a broader toolkit for navigating the dynamic and unpredictable landscape of financial
markets, rather than as standalone solutions.
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