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Abstract

This study considers the impact of big data analytic by a Resource-based view (RBV) framework on strategic HR Quality
Management System (HR QMS). The study employed a mixed-method strategy to gather data of employees' performance
metrics (quantitative) as well as HR professionals’ viewpoints (qualitative) through data analysis. Four machine learning
algorithms, for instance Decision Trees, Random Forest, K-Means Clustering and Linear Regression were employed for the
purpose of predicting and optimizing Human Resource outcomes. Study indicated the effectiveness of these algorithms in
improving organizational productivity where Random Forest reached 89% correctness in predicting employee turnover and
Linear Regression demonstrated a positive correlation (R-squared = 0.75) between the training hour and performance rating.
Through a comparison with existing literature, the newness and relevance of the clinical data are stressed, going beyond well-
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known trends and into a cutting-edge analytical applications of big data analytics. The study symbolizes how big data analysis
is capable of revolutionizing practices by emphasizing innovation, improving efficiencies, and learning decision making in the
field of HR management.

Keywords: big data analysis, HR QMS, machine learning algorithms, organizational performance, strategic management.

I. INTRODUCTION

The merging of the technological and human resources management solidifies their important place in today's business world
which adapts change and progress. The more this digital data is spreading, the greater role big data are playing in organizations.
The analysis of big data helps to extract value, enhance decision-making process and gain a competitive edge. At the same
time, inhabitants’ critical human resources quality management systems (HR QMS) have become widely recognized as key
frameworks for achieving better employee productivity, fostering employee engagement and taking the organizations to higher
performance levels [1]. This stepping stone research endeavors to investigate two-dimensional nature of strategic HR by delving
into data analytics and the theory of RBV. The RBV framework, borrowed from strategic management studies, recognizes an
entity's enduring competitive advantage to own a rare blend of competences and resources. This research makes use of the
resource-based view to be able to provide the importance of integrating big data analysis in human resources quality
management system. It intends to figure out how organizations can strategically make use of data-driven insights to empower
them in improving their human resources management strategies [2]. Nowadays, the birth of sophisticated tools such as data
analysis has exploded and changed corporate recruitment, retention, and improvement spheres; the latter are no longer defined
merely by their conventional methods. By taking massive data flow in structured and unstructured forms, companies have a
chance to discover various patterns, trends, and links of employees' performance, engagement, and commission. Such
discoveries place HR professionals in a strong position to make relevant decisions, individualize employee experiences and
optimize HR programs so that they fully exhibit organizational vision [3]. While the big data capability of an organization to
build and enact an HR QMS determines its success, the effectiveness with which resources are deployed to do so is of paramount
importance. Here, it is the RBV theory that presents us with incomparable insights. This research will analyze the internal
resources and competences that power up the HR QMS of an organization; the big data analyzing tools are the main elements
that will help the HR department in making the strategic decisions.

Il. RELATED WORKS
Big data analysis, as it creates progressive evolution of many spheres, such as e-commerce, health sector, environmental
management, and supply chain resilience. This segment looks at the interdisciplinary literature that makes clear how big data
finding is being used to change the way organizations are run and decisions made. The mentality of online shoppers and their
happiness were explored by GE et al. [15], which used big data approach. Through their investigation, the authors pointed out
to the vital importance of timely and accurate analytics which directly affected the user feeling and satisfaction while shopping
online. GU [16] tried to solve the problem of data-driven cost saving analytics for the marine fishery breeding industry Through
the usage of data-driven analytics organizations can provide for the better allocation of resources, cut down on operational
costs, and in general improve the results of the fishery management. The role of GUI and ZHANG, [17] subjecting human
resource management in energy related companies was emphasizing the significance of the human resource work, big data
analyticals, for the talent acquisition and workforce optimization. The study discovered that — if well exploited — data-driven
initiatives in human resource management is a key to success and to being a competitive player. HSU et al [18] designed a
platform for optimizing the performance of big data platforms applied in supply chains and sustainability. With the management
of House of Quality (HOQ) and Multi-Criteria Decision Making (MCDM) approaches, companies can redistribute and align
their operations supply chain hence improving their agility as well as responsiveness. JIA [19] digitalized huge data volume -
derivating an urban plan through spatial sense and technologies. It was showed the necessity of the use of large amount of data,
to support the base of urban planning strategies that lead to public health and environmental sustainability improvement. Tiny
machine learning applications for immense data supervision in the Internet of Things situation with the massive scale were
examined by KARRAS et. al. [20]. The study was centered on the development of data processing methods and algorithms that
can be quickly processed for instantaneous decisions in loT-enabled machines. BIG DATA AND ANALYTICS IN
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HEALTHCARE [21] of KERNELIA and SLOZNA [21] revealed the use of big data analytics in health care which can
revolutionize patient care through disease prediction and prevention and also medical research. The analysis from the study
emphasized the great power of data from healthcare operations to come up with efficiency in clinical outcomes and healthcare
affordability. LABAFI et al. [22] broached an evidenced-based method for policy-making that is fed by big data analysis and
detection techniques applied on data that they collected from Twitter. The studies they conducted showed that with the help of
social media analytics policy makers can use them in making decisions to tackle social issues. LEI [23] was concerned with
how the degree of environmental management could be improved, paying much attention to the spatial features of the city’s
ecological monitoring. Findings of the analysis highlight our ability to use these geospatial data analytics for studying more
sustainable urban development activities as well as environment conservation. LI [24] studied cognitive web service-based
learning analytics which contains big data analytics that can be applied in education systems. The focus of research underscores
the necessity of personalized learning opportunities as well as information-rich teaching interventions that boost the outputs of
students as well as the quality of education. Human behavior creates the mental model in which the accounting internal control
management platform will make effective utilization of the 10T cloud computing function to make everything goes well. The
study concentrated on the implementation of 10T products with the technologies of cloud computing to produce financial
transparency, compliance, and risk management via the accounting systems. LV [26] investigated and explained the way and
means for the communication path on and subsequent improvement of symbolic culture in sneaker consumption culture by
using big data analysis. This study, undoubtedly, presented consumer behavior and desires manifestations that were critical in
enabling marketers and product development to be guided in the footwear industry. In general, big data analytics can be taken
this very seriously when it comes to their applications across all sectors and in fact, it provides a basis of knowledge to learn
the impacts and implications on organizational decision making and strategic management. Researches showed that big data
analytics held a promise of being an engine of innovation, efficiency and tackling the emerging social problems.

I1l. METHODS AND MATERIALS

Data Collection:

In this research, a mixed - method data collection strategy was applied to. First of all, a sample organization drawn from
industries of different sectors were used to find out the quantitative information about performance metrics of employees,
outcome of recruitment and effectiveness of training, and other figures of relevance in HR. With this information from in the
house HR databases, performance management systems, and organizational registries, we put it all together [4]. Also,
qualitative information in the spectrum of employee surveys, interviews with HR expert, and sensation case studies were drawn
off to supply contextual insight into the implementation and impression of big data analysis in HR QMS.

Algorithms for Big Data Analysis in HR QMS:

Decision Trees:

Linear trees as a rule offer quite a reliable predictive capability for such tasks as classification and regression ones. The
algorithm iteratively divides the data based on factors that maximize the information gain or that minimize the impurity. The
resulting tree structure represents decision rules learned from the data [5]. Equation: The decision tree algorithm is looking to
find the best splits in the data by using information gain, or impurity as a measur-ing ruler.

“DecisionTree(Data):
if stopping criterion is met:
return Leaf
find the best split point
partition data based on the split
for each partition:
DecisionTree(partition)”

Random Forest:
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Random Forest is one of the ensembles learning methods that builds a lot of decision trees during training and then returns the
mode of classes (in term of classification) or the mean of prediction (regarding regression) of the individual trees. The Random
Forest algorithm is the addition of multiple decision trees sand witched together to help improve the prediction and reduce
overfitting [6]. The mean or vote of individual trees provides the ultimate forecast value.

“RandomForest(Data, num_trees):
for i from 1 to num_trees:
sample data with replacement
train decision tree on sampled data
return mode/predicted mean of individual
tree predictions”

K-Means Clustering:

K-Means is a popular unsupervised learning algorithm used for clustering data into k

k distinct categories of either similarity or contrast. That is, centroid assigns data points to the closest centroid and updates it
using the distance measure (within-cluster sum of squares) [7]. Equation: The objective function of K-Means is to minimize
the WCSS (WCSS), understood as the sum of sensors between data points and their corresponding centroids squared distance.
WCSS=Yi=ik >x€Ci ||x—pi [I2

where Ci represents the i-th cluster, and pi is the centroid of cluster i

KMeans(Data, k):
initialize centroids randomly
repeat until convergence:
assign each data point to the nearest
centroid
update centroids based on assigned data
points

Linear Regression:

Such is an algorithm of supervised learning, known as linear regression, which works with the relationships between the
dependent and independent variables. It is trying to obtain the best up-going linear equation which imparts highest value to the
dependent variable taking into account the independent variables as well [8].

LinearRegression(Data):

fit the linear model Y = 0 + p1X1 + p2X2 +
we T pnXn +¢

return coefficients p0, p1, ..., fn

Decision trees, Random Forest, K-Means clustering and linear regressions make up the chosen algorithms supplies of for
analyzing big data in HR QMS. These algorithms were considered for possible implementation in resolving various task types
for HR data analytics, such as predictive modeling, pattern recognition, and segmentation [9]. After that, part of my research
will concentrate upon the possible application of these algorithms in analyzing HR data and the shift this kind of analysis may
bring in the strategic HR QMS.

IV. EXPERIMENTS
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In this section, researchers present the experiments conducted to assess the impact of big data analysis on strategic Human
Resources Quality Management Systems (HR QMS) using the selected algorithms: Kaltas, kopdory K, tokonoma unmember,
unmember colonialism. The trials were designed to determine how efficient these technologies could be useful to improving
the overall HR activities in our organization.
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Figure 1: Big Data Analytics Can Empower Human Resource Management

Experimental Setup:

Data Preprocessing:

The data gathered by the HR department has undergone some preprocessing in order to ensure quality such as data cleaning,
normalization, and feature engineering which aims for compatibility with the learning systems [10]. Categorical variables were
encoded, missing values were imputed and outliers were handled with adequate techniques.

Algorithm Implementation:
For each algorithm, the python libraries -scikit-learn and TensorFlow- were used in the coding. We selected parameters based
on cross-validation methods which prevented overfitting while at the same time, improving performance.

Evaluation Metrics:
To assess the performance of the algorithms, several evaluation metrics were employed depending on the task:
e For the annotation of employee churn (e.g., datapoints), precision, accuracy, recall, and F1-metrics were used to
measure their efficiency.
e Regression performance measures (e.g., MSE means squared error and R-squared) were used for modeling tasks (e.g.,
performance prediction).
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Figure 2: Data-driven human resources management
Experimental Results:
Decision Trees:
Decision trees were set up to predict employee effectiveness by using an input set of attributes, including training hours,
experience and job satisfaction. The decision tree obtained the overall accuracy for 85%. Besides that, while the precision,
recall and F1-score were 0.86, 0.84 and 0.85 [11]. The decision making that was based on the data was proven to be able of
providing useful knowledge about the aspects affecting the employees’ performance.

Random Forest:

Random Forest did a predicting work of employee turnover based on the employee characteristics and job-related factors. The
stack of the decision trees in the Random Forest model have shown an outstanding performance against the individual decision
trees by reaching an accuracy of 89% [12]. The precision, recall and F1-score have also shown a great outcome of 0.88, 0.90,
and 0.89 respectively. The of Random Forest in handling complicated interactions given by features denoted its performance
advantage.
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Figure 3: Big data and human resource management
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K-Means Clustering:

K-Means Clustering has been used to cluster employees into different categories in advance, based on performance indicators
and level of involvement. The algorithm identified three clusters representing high, moderate and poor performing employees
based on how their job responsibilities interweave with the success of each department in the product mix [13]. The grouping
results aowed us to do effective remedies and individualized HR actions for different employee teams; hence, we successfully
became better while also more efficient as an organization.

Linear Regression:

Based on the hypothesis that the more hours an employee is being trained the higher the performance score, the relationship of
the employee training hours to performance outcomes was modeled using Linear Regression [14]. According to regression
analysis, there was a positive correlation, a dependent variable and an independent variable (R-squared = 0.75). This point
definitely put an accent on the employers’ necessity to monitor training and development activities for better results of the
company.

High- Moderate- Low-
Employee Segment Performing Performing Performing
Training Hours
(mean) 30 20 15
Performance Rating
(mean) 4.5 3.5 2.0
Turnover Rate (%) 5 15 30

Comparison with Related Work:

To enhance the clarity and enrich the information, the related study of HR analytics and strategic management was referred as
a basis comparison of the results achieved [27]. Table 1 presents a comparative analysis of the performance metrics achieved
by the proposed algorithms in this study compared to previous research:

Discussion of Results:

The test results verify the employees' capacity for the usage of big data analysis as well as machine learning approaches in big
HR QMS. Strategic decision-making processes are also driven by this. Such organizations will no longer be bending at the
mercy of human resource issues because they save the future by incorporating their advanced analytics techniques to get deeper
insights into their workforce dynamics, they discover the actionable behavioral patterns, and act proactively before the HR
problems show up [28]. The outcomes of all ensemble approaches such as Random Forest, shows how these methods can be
used to scan, gather, and enhance the collective information that would lead to increased accuracy and stability in the prediction.
Furthermore, the interpretation of decision trees is exactly what makes them easy to use for assessing the actionable
recommendations, in turn, resulting in the data-driven decisions aligned with organizational objectives [29]. By the way, the
K-Means clustering algorithm, among these HR professionals, provides a capability to segment the workforce based on a set
of specific performance metrics. This allows for customized interventions and decision making in terms of resources [30]. This
approach will increase the level of employee engagement, and also help in the reduction of turnover, and more so, it will lead
to the establishment of a culture of continuous improvement within the organization.
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Figure 4: Growth Rate of Human Resource Management using Data Analytics

V. CONCLUSION

Finally, the focus of the study lies at the junction of emerging big data analytics and human resources quality management
systems, encompassing the consequences, obstacles and the transformative power by means of the previously mentioned. By
adopting the Resource-based View (RBV) perspective, the study probed into how companies can make use of the big data
analytics technology to implement process-improvement strategies in human resource management procedures, maximize
organizational performance and create a continuous competitive advantage. A Performance was achieved by testing different
Machine Learning Algorithms including Decision Tree, Random Forest, K-Means Clustering, and Linear Regression. Data-
driven solutions were shown to contribute effectively to determining employee outcomes, improving the efficiency of
workforce, and even influencing strategic HR decision making. In addition to the analysis of rivals' literature, which pointed to
the applicability and originality of the research that discovers new trends, ways of dealing with it, and best practices in big data
analytics industries. By mentioning e-commerce and healthcare, environmental management and supply chain resilience, the
reviewed studies pinpoint the opportunities that lie in the application of big data analytics as a tool of innovation, it shows how
to improve efficiency and it allows us address the complex problems of the society. Ultimately, the pursuit of research and
development in this area is key to get new horizons, resolve the problems, and uncover all the powers of big data in what agile
and smart businesses are concerned. The organizations that effectively implement data-based approaches and that forge
strategic vision will be able to deal with the digital age complexity, to grow sustainably and to create value for the stakeholders
in an internet-connected and an evolving world.
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