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ABSTRACT 

This paper presents a multifaceted analysis that extends the horizon of stock market 

prediction by integrating HR management metrics into deep learning models. While 

traditionally, stock market prediction has focused on financial indicators, this study explores 

the profound influence of HR management practices on stock values. A comprehensive 

examination of various deep learning algorithms and their performance in predicting stock 

values is conducted. Additionally, this analysis delves into how the incorporation of HR 

management metrics can enhance the predictive capabilities of these models. 

Keywords:  LSTM, RNNs (Recurrent Neural Networks), Stock Values, Prediction, Deep 

Learning, HR Management, Organizational Health, Financial Metrics. 

 

1. INTRODUCTION 

Predicting stock values is a critical endeavor, influencing a spectrum of stakeholders in the 

financial landscape. This study introduces a pioneering perspective by integrating the 

influence of HR (Human Resources) management into the traditional realm of stock 

prediction. The imperative of accurate stock predictions resonates across investors and 

traders, offering them the insights needed to make well-informed decisions regarding their 

portfolios. Such forecasts serve as strategic tools for optimizing returns, curtailing losses, 

and assessing the inherent risks in the complex financial market. Beyond the confines of 

investment strategies, these predictions extend their utility into financial planning, enabling 

individuals to envisage the future value of their portfolios, set pragmatic financial goals, and 

refine their investment strategies accordingly. Delving deeper, stock predictions enriched 

with HR management insights offer a more profound understanding of market dynamics, 

leveraging historical data, market indicators, and human capital variables to unveil patterns 
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and correlations that underlie market trends. Institutions and hedge funds harness algorithmic 

trading strategies, and the infusion of HR management metrics augments the sophistication 

of these algorithms, making them adaptable to nuanced market conditions. In recognizing the 

pivotal role of HR management in a company's success, this study ventures into uncharted 

territory, acknowledging that human capital factors intricately interlace with financial 

performance. This integration with deep learning models has the potential to unveil 

previously unexplored dimensions of stock prediction. While predicting stock values remains 

a formidable challenge riddled with inherent uncertainties, this paper embarks on a journey 

to provide a more comprehensive and robust framework for financial market participants, 

emphasizing that predictions are valuable compasses when navigating financial markets but 

should be complemented by sound judgment and a multifaceted  

 

2. LITERATURE REVIEW 

A deep learning framework for financial time series using stacked auto encoders and long-

short term memory has proposed a deep learning framework combining stacked auto encoders 

and long short-term memory (LSTM) networks for financial time series prediction. The 

authors have demonstrated the effectiveness of the model in capturing long-term 

dependencies and achieving improved prediction accuracy [1]. 

 

Over the past few years, researchers have faced a significant challenge in predicting the 

dynamic, volatile, and unpredictable nature of the stock market. The authors aimed to address 

the challenge by examining technical indicators related to the stock market, developing 

mathematical models, exploring popular algorithms utilized in the data science industry, 

analyzing different deep learning algorithms, and providing an overall summary of potential 

solutions. The objective of the authors is to analyze the various issues associated with 

predicting the dynamic stock market, considering the strong correlation between minimizing 

investment risks and reducing forecasting errors [2]. 

 

Deep learning for stock prediction using numerical and textual information study investigates 

the use of deep learning models, such as deep neural networks and convolutional neural 

networks, for stock prediction using numerical and textual information. The authors 

demonstrate the ability of deep learning to capture complex patterns and achieve improved 

prediction accuracy [3]. 
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Stock price prediction using LSTM, RNN, and CNN-sliding window model compares the 

performance of LSTM, RNN, and convolutional neural network (CNN) models for stock 

price prediction. The authors employ sliding window techniques to capture historical patterns 

and evaluate the effectiveness of different deep learning architectures [5]. 

 

Deep learning for predicting stock prices using multiple data sources explores the use of deep 

learning techniques, such as LSTM and convolutional neural networks (CNNs), for stock 

price prediction using multiple data sources, including news articles, financial statements, and 

social media data. The authors demonstrate the effectiveness of incorporating diverse 

information sources in deep learning models [7]. 

 

"Stock market prediction using deep learning explores the application of deep learning 

models, specifically recurrent neural networks (RNNs), for stock market prediction. The 

authors propose an architecture combining RNNs with techniques like long short-term 

memory (LSTM) and gated recurrent unit (GRU) to capture temporal dependencies in stock 

market data [4]. 

 

Today's economy is significantly influenced by the stock market or equity market. The 

fluctuations in share prices play a crucial role in determining investors' gains. Existing 

forecasting techniques employ both linear methods like autoregressive (AR), moving average 

(MA), and autoregressive integrated moving average (ARIMA), and non-linear algorithms 

such as autoregressive conditional heteroscedasticity (ARCH), generalized autoregressive 

conditional heteroscedasticity (GARCH), and Neural Networks [6]. 

 

Deep learning for stock market prediction using candlestick chart representation focuses on 

utilizing deep learning algorithms, such as deep belief networks (DBNs) and stacked auto 

encoders (SAEs), with the representation of candlestick charts for stock market prediction. 

The authors highlight the ability of deep learning models to extract relevant features from 

candlestick patterns and achieve accurate predictions [9]. 

 

3. WORKFLOW OF EXISTING SYSTEMS 

The research paper presents a comprehensive investigation into the field of stock market 

prediction, encompassing both algorithm-based approaches and HR (Human Resources) 

management-based perspectives. The workflow of the study involves several crucial stages, 
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commencing with data collection, where historical stock prices, financial performance 

metrics, and HR management data are gathered from diverse sources. This data is then 

subjected to meticulous preprocessing, including cleaning, normalization, and feature 

engineering, to prepare it for deep learning model input. Deep learning models, including 

LSTM, convolutional neural networks (CNNs), and attention-based recurrent neural 

networks, are employed to capture complex patterns in the stock market data. Model 

evaluation is conducted using various metrics, assessing the accuracy of stock price 

predictions. The research aims to provide a holistic view, examining both algorithmic models 

and HR management-based insights to predict stock prices accurately. In parallel, the study 

acknowledges existing forecasting systems, such as autoregressive (AR) models, moving 

averages (MA), and autoregressive integrated moving average (ARIMA), which have 

traditionally guided stock predictions based on historical closing prices. The proposed 

research expands on these existing systems by adopting deep learning approaches capable of 

uncovering intricate dynamics within the data. By integrating HR management metrics, the 

study seeks to explore novel avenues for improving stock market forecasting, recognizing 

the interplay between human capital and stock performance. In essence, this research aims to 

bridge the gap between traditional methodologies and innovative deep learning techniques 

while considering the multifaceted influences on stock prices, thereby contributing to the 

evolving landscape of stock market prediction. 

 

4. PROPOSED MODEL 

This paper forecasts a stock's closing price by utilizing LSTMs to estimate the stock’s closing 

price using previous data. 
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FIG. 1 – ARCHITECTURAL DIAGRAM OF PROPOSED PREDICTION MODEL 

 

 

4.1 ALGORITHMS USED 

In this research, the primary algorithm employed is the Long Short-Term Memory (LSTM) 

neural network. LSTM is a type of recurrent neural network (RNN) that excels at capturing 

temporal dependencies in sequential data, making it an ideal choice for modeling stock price 

time series data. Additionally, LSTM networks are particularly suitable for integrating HR-

related information into stock market prediction models due to their ability to handle long-

term dependencies and gradually evolving patterns.Incorporating HRM data into LSTM-

based stock market prediction models empowers the network to not only capture financial 

patterns but also consider the multifaceted influences of HR initiatives on a company's 

performance. By enabling the model to recognize and respond to changes in HR-related 

factors, such as workforce dynamics and employee satisfaction, LSTM networks contribute 

to a more holistic understanding of stock market dynamics. In essence, this integration of HR 

insights within the LSTM framework enhances the model's capacity to uncover nuanced 

correlations and make accurate predictions, ultimately bridging the gap between traditional 

RNN models and the complex interplay of human capital in financial markets. These 

properties enable the LSTM model to effectively incorporate HR metrics and contribute to 

improved stock price predictions, making it a prominent algorithm in the context of this 
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research. 

 

4.2 DATA CLEANING 

Data cleansing holds paramount importance in any deep learning endeavor, especially when 

integrating Human Resources (HR) metrics into stock market prediction models. Within this 

module, the data cleansing process is meticulously executed to prepare the HR and financial 

datasets for robust analysis and model training. This multifaceted process involves the 

identification and rectification of various data imperfections, including erroneous entries, 

deficient records, duplicates, and inadequately structured data. In the context of HR 

management, this includes addressing discrepancies in HR metrics, ensuring alignment with 

corresponding financial data, and harmonizing data formats across various sources. This 

paper employs a comprehensive approach, utilizing a suite of statistical analysis and data 

visualization tools, to scrutinize tabular data. These instruments play a pivotal role in 

identifying potential data cleansing processes that may be necessary to enhance the integrity 

and reliability of the combined dataset. By rigorously addressing data imperfections, the 

research establishes a solid foundation, enabling accurate modeling and analysis, ultimately 

contributing to the effectiveness of HR-based stock market prediction algorithms. 

4.3 TRAINING AND TESTING MODEL 

 

 

FIG 2. FLOW DIAGRAM OF PREDICTION PROCESS MODEL 

 

In our HR-based stock market prediction research, deep learning algorithms are harnessed to 

learn intricate patterns and dependencies within the integrated HR and financial dataset. The 

training phase of the model involves feeding this data to the algorithm, enabling it to 



 

ResMilitaris, vol.13 n°,4 ISSN: 2265-6294 Spring (2023) 

 

5301 
 

iteratively adjust its parameters to optimize predictive accuracy. This process, known as 

"model fitting," is pivotal to the precision of our predictive model. The correctness of the 

training and validation datasets, along with the correlations uncovered during this iterative 

process, significantly influence the model's ability to make accurate predictions. Utilizing 

deep learning methods such as Long Short-Term Memory (LSTM) on the meticulously 

cleaned dataset, after dimensionality reduction, empowers the model to capture both the 

temporal dynamics of stock market data and the nuanced influences of HR management. 

 

Following the rigorous training phase, our research module transitions to the evaluation of 

the HR-based deep learning model. This evaluation entails testing the fully trained model 

using an independent test dataset. In the realm of HR-based stock market prediction, our 

primary objective is to assess the model's ability to generalize its learned logic beyond the 

training data. While the training process involves optimizing model parameters to fit the 

historical data, testing focuses on evaluating the model's performance on unseen data, 

mirroring real-world scenarios. In essence, our testing phase aims to ascertain the 

consistency and reliability of the acquired HR-driven logic, ensuring that our model can 

make accurate predictions in practical, dynamic stock market environments. 

 

 

4.4 LSTM LAYERS 

Within the framework of HR-based stock market prediction, understanding the architecture of 

Long Short-Term Memory (LSTM) layers is essential. These layers incorporate crucial 

computational elements, including the Forget Gate (f) and the Input Gate (i), to facilitate the 

effective processing of HR and financial data.The Forget Gate, often aptly referred to as the 

"remember gate," is a pivotal component. It utilizes input data and previous outputs to 

generate a fractional value within the range of 0 to 1. This value plays a pivotal role in 

deciding to what extent the previous state should be retained or forgotten. An activation 

output of 1 signifies complete retention of information, while an output of 0 signifies 

complete forgetfulness. This gate ensures that the LSTM model effectively considers the 

historical context of HR metrics, allowing it to make informed decisions about the relevance 

of past HR-related events in stock market predictions.Conversely, the Input Gate serves as a 

regulatory element governing the influx of new information into the LSTM state. It operates 

using signals similar to those of the Forget Gate but with the specific purpose of controlling 

the flow of novel information into the model. The output of the Input Gate, also confined 
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within the range of 0 to 1, is multiplied by the output of the hyperbolic tangent block. This 

multiplication results in novel numerical values that are subsequently integrated into the 

current LSTM state. The current state is generated by combining the gated vector and the prior 

state. In the context of our HR-based stock market prediction model, these LSTM layers are 

instrumental in effectively capturing and incorporating both historical HR data and financial 

patterns, enabling accurate and nuanced predictions that account for the interplay between 

human capital and stock market dynamics. 

 

 

 

FIG 3. LINE OF REGRESSION 

 

Within the HR-based stock market prediction model, the Input Modulation Gate (g) plays a 

nuanced yet important role. While most LSTM research typically considers it as part of the 

Input Gate, its unique contribution should not be understated. The primary function of the 

Input Modulation Gate is to introduce nonlinearity and ensure a zero-mean input to the 

Internal State Cell data within the LSTM. 

 

By adding nonlinearity and enforcing a zero-mean input, the Input Modulation Gate aids in 

accelerating the convergence of the LSTM model during training. This faster convergence 

significantly reduces learning time, a crucial factor in handling vast and dynamic datasets 

like those encountered in HR-based stock market prediction. While the actions of the Input 

Modulation Gate are often viewed as a refinement and are deemed less critical than those of 
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other gates, it remains a standard practice to include this gate within the LSTM unit's 

architecture. 

 

In practical terms, the output generated by the Input Modulation Gate is distributed as part of 

the LSTM's internal processes. This distribution contributes to the overall effectiveness of 

the LSTM block in processing HR and financial data, enhancing the model's ability to 

capture complex patterns and relationships while considering the specific dynamics 

associated with HR metrics. Thus, even though its role may be seen as supplementary, the 

Input Modulation Gate remains an integral part of our HR-based stock market prediction 

architecture, ultimately contributing to the refinement and accuracy of the predictive model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     FIG.4 STOCK MARKET OUTPUT PREDICTION 
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LINEAR REGRESSION  

Linear regression, a widely adopted statistical technique in the realm of deep learning, holds 

a significant role in our HR-based stock market prediction research. This statistical method 

serves as a valuable tool for conducting predictive analysis, specifically for forecasting 

continuous or quantitative variables that pertain to both human resources and financial 

aspects, such as employee turnover, stock prices, and workforce-related metrics. The essence 

of linear regression lies in establishing a linear relationship between a dependent variable (y) 

and one or multiple independent variables (x), a connection that aligns with its nomenclature. 

In our research, linear regression serves as a statistical method that enables us to elucidate 

and quantify the relationships between various HR metrics and stock market performance in 

a straightforward, linear fashion. By doing so, we gain insights into the extent to which 

changes in independent HR variables influence the dependent variable, which is stock market 

behavior. The linear regression model generates a straight line with a slope to visually 

represent the correlation between these variables, facilitating a comprehensive assessment of 

variability and its impact. Our research harnesses the power of linear regression to uncover 

and quantify the relationships between HR management factors and stock market dynamics, 

ultimately contributing to a more comprehensive understanding of the influence of human 

capital on financial markets. 

 

 

TYPES OF LINEAR REGRESSION 

Within the domain of HR-based stock market prediction, linear regression can be categorized 

into two fundamental types of algorithms: 

 

Simple Linear Regression: In our research, we employ Simple Linear Regression when 

predicting numerical dependent variables using a single independent variable. This variant of 

linear regression allows us to establish a direct and interpretable relationship between a 

specific HR metric and stock market behavior, providing valuable insights into the influence 

of individual HR factors on financial performance. 

 

Multiple Linear Regression: Our research extends its scope to encompass Multiple Linear 

Regression, a technique employed when predicting numerical dependent variables using 

multiple independent variables. This approach enables us to examine the combined influence 

of various HR management factors on stock market dynamics, accounting for the 
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multifaceted nature of human capital's impact on financial markets. Through Multiple Linear 

Regression, we gain a more holistic perspective on the interplay between HR metrics and 

stock performance, offering a nuanced understanding that considers the concurrent influence 

of multiple variables. 

 

These two variants of linear regression serve as integral components of our HR-based stock 

market prediction framework, enabling us to explore and quantify the intricate relationships 

between human resources and financial market behavior. 

 

 

5.2 FEATURE EXTRACTION 

 

In our HR-based stock market prediction research, the process of feature extraction holds 

paramount significance. Feature extraction, a widely employed technique in the realms of deep 

learning and predictive analysis, serves the purpose of enhancing the efficiency and 

effectiveness of our predictive models, while also facilitating a deeper understanding of the 

interconnected HR and financial data.Feature extraction entails the derivation of informative 

and non-redundant values, referred to as features, from the measured HR and financial data. 

These features capture essential information and patterns within the dataset, thus simplifying 

the data's complexity and improving the model's learning and generalization capabilities. 

Additionally, feature extraction enhances the interpretability of the data, making it more 

accessible for human analysis and decision-making.In our research, feature extraction plays a 

crucial role in managing large and potentially redundant datasets. When dealing with 

extensive datasets comprising diverse HR metrics and financial indicators, it becomes 

essential to transform this data into a more manageable and informative format. Feature 

extraction allows us to convert this vast and potentially redundant data into a condensed 

feature vector. This condensed representation retains the essential information necessary for 

our HR-based stock market prediction task while eliminating redundancy and enhancing 

model efficiency.Moreover, feature selection, a subset of feature extraction, aids in 

determining the most relevant subset of original features for our predictive models. This 

process ensures that the condensed version of the input data contains the critical information 

required for accurate predictions while minimizing computational complexity. 

 

6. PERFORMANCE EVALUATION 
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In our HR-based stock market prediction research, this module focuses on rigorously 

assessing the effectiveness of our deep learning model using a comprehensive evaluation 

process. The fully trained deep learning model is subjected to testing using a dedicated test 

dataset, ensuring that its predictive capabilities are rigorously scrutinized.Deep learning 

programmers play a pivotal role in this phase by providing input data and intended results, 

aligning with our research objectives. The core objective of deep learning testing, within the 

context of HR-based stock market prediction, is to validate and maintain the learned logic 

regardless of the number of times the program is executed. This ensures that our model 

consistently delivers reliable and accurate predictions, reflecting the intricate relationships 

between HR metrics and stock market dynamics.The predictive capacity of our deep learning 

algorithm is evaluated based on its ability to estimate specific outcomes, such as predicting 

changes in stock prices, that are influenced by HR management factors. This estimation 

relies on the algorithm's training on historical HR and financial data and its subsequent 

application to novel data. By employing this methodology, the model's builders can compute 

estimated values for various financial variables, enabling us to make informed decisions 

regarding stock market investments.It's important to note that while the term "prediction" is 

used, it often involves estimating outcomes based on historical data, such as anticipating 

future stock price movements influenced by HR-related events. In some cases, these 

predictions may relate to determining whether past transactions were fraudulent, even though 

the transactions have already occurred. The ability to take appropriate actions based on these 

estimations is a valuable aspect of our research, allowing us to make informed investment 

decisions and optimize HR management strategies to influence stock market performance. 

 

7. CONCLUSION 

In this research, we've harnessed advanced techniques like LSTM and linear regression to 

predict stock prices within the context of HR management. Our model offers valuable 

insights for investors, portfolio managers, and stock speculators. While stock markets are 

inherently chaotic and nonlinear, our approach empowers users with predictive tools, 

opening the door to more informed investment decisions. Furthermore, we are poised to 

enhance our model by incorporating sentiment analysis from social media platforms like 

Twitter and Facebook, enriching our understanding of market dynamics.In particular, 

Facebook, as a prominent social media network, offers a rich source of market sentiment 

data. By integrating Twitter and Facebook APIs, we aim to provide a comprehensive 
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analysis of market sentiment, enriching our model's ability to interpret and respond to 

changes in share prices. 
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