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ABSTRACT

Background Information: The historical information that provides context to a particular event
or situation. It includes relevant details and facts that help explain why something is happening
or how it came to be. This background helps to create a better understanding of the overall
narrative or discussion. The incorporation of Al, ML, and Blockchain in human resource
management (HRM) is altering the field by offering improved data security, predictive
analysis, and automation. Conventional HR systems, which depend on centralized databases,
are at risk of breaches and inefficiencies, highlighting the importance of advanced technologies
for secure, scalable, and intelligent management of employee data.

Objectives: The objective of this paper is to enhance HR data security, simplify processes, and
improve decision-making through the utilization of AI/ML for predictive analytics, Blockchain
for decentralized data security, and Tensor Decomposition for effective data management in
large HRM systems.

Methods: Techniques Varieties of ways. The suggested system merges Blockchain for
decentralized, tamper-proof storage, AI/ML models for workforce forecasts, and Tensor
Decomposition for handling multifaceted HR datasets. Smart contracts guarantee secure access
management, while predictive models automate HR tasks, enhancing system efficiency and
decision-making.

Results: The combined system improves data security (0.99), prediction accuracy (0.95), and
system efficiency (0.98), surpassing traditional HR techniques in securely and efficiently
managing large-scale employee data. The results confirm the relationship between the variables
examined and provide insight into the topic under investigation.

Conclusion: Al, ML, Blockchain, and Tensor Decomposition work together to form a secure,
scalable, and intelligent HRM system that automates important processes, enhances data
security, and improves decision-making. This method shows substantial improvements
compared to traditional HR systems.

Keywords: Artificial intelligence, machine learning, blockchain, decomposition of tensors,
human resource management, data of employees, protection, ability to grow

1. INTRODUCTION

HRM is experiencing a significant change due to the incorporation of advanced technologies
like A, ML, and Blockchain in the rapidly evolving technological environment of today. Old-
fashioned HR systems, constructed using centralized databases and manual procedures, are no
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longer suitable for addressing the needs of contemporary organizations that produce and handle
extensive employee data. As companies expand and their employees become more varied, it is
becoming harder to securely, efficiently, and accurately manage this data. The integration of
Al, ML, and Blockchain in HRM is revolutionizing the industry, providing notable
enhancements in data protection, efficiency, and decision-making skills.

Al and ML provide unmatched data processing and analytical capabilities to HRM systems,
allowing organizations to uncover valuable insights from vast, intricate datasets. These
technologies have the ability to streamline regular tasks like screening resumes, evaluating
performance, and onboarding employees, allowing HR professionals to concentrate on more
strategic projects. Al-powered predictive analytics assist organizations in foreseeing employee
attrition, recognizing training requirements, and enhancing workforce management through
data-driven insights. Machine learning algorithms, which are trained using past data, are able
to identify patterns and trends that humans may not notice, improving the efficiency and
proactivity of HR procedures.

Blockchain technology, recognized for its decentralized and tamper-resistant characteristics,
improves the security and transparency of managing HR data. Blockchain securely stores
employee records, payroll data, performance evaluations, and other confidential information in
a distributed ledger that cannot be changed or tampered with. This reduces the possibility of
unauthorized entry or data violations, which are frequently seen in conventional centralized
HR systems. Additionally, smart contracts on the blockchain can automatize HR transactions
to guarantee that only authorized personnel can access or alter data based on preset conditions.

Tensor decomposition is a crucial element in this sophisticated HRM system. Employee
information is frequently complex, containing multiple dimensions like job positions,
performance indicators, capabilities, and personal information. Tensor decomposition methods
help HR systems handle complex data more effectively, cutting down on storage expenses and
enhancing processing velocity while maintaining the accuracy of the findings. Tensor
decomposition allows HR departments to manage large amounts of data by simplifying
complex datasets, which helps in extracting valuable insights without overburdening their
systems.

Combining Al, ML, Blockchain, and tensor decomposition forms a strong system for safe,
scalable, and smart handling of employee data. This combination improves on traditional HRM
systems by offering better data security, predictive analytics, and improved data handling
capabilities. Companies have the ability to automate HR tasks and receive immediate
information about their employees. This allows them to make smart choices that enhance
employee happiness, keep workers, and enhance overall productivity. Using Al and ML-
powered blockchain HRM systems with tensor decomposition is not only a technological
advancement but also a strategic necessity for companies aiming to stay competitive in the
digital era. This introduction gives a summary of the importance of integrating these
technologies and prepares for a more in-depth look at their use in HRM.

The key objectives are:
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e Improve Data Security: Utilize blockchain technology for decentralized, tamper-proof
storage of employee data to safeguard against unauthorized access and breaches.

e Improve Data Handling: Implement tensor decomposition methods to effectively
handle and analyze extensive, multi-dimensional HR data sets, ensuring scalability and
cutting down on computational expenses.

e Utilize Predictive Analytics: Implement Al and ML algorithms to predict important HR
indicators such as employee turnover, performance patterns, and training requirements,
enabling proactive management of the workforce.

e Use Al-driven smart contracts on blockchain to automate common HR duties like
payroll, recruitment, and performance assessments, minimizing administrative burden.

¢ Enhance Decision-Making: Offer HR professionals instant, practical insights using Al
and ML-based analytics for better informed and strategic decisions in workforce
management.

Mammadova and Jabrayilova (2016) emphasize the difficulties and possibilities of
combining big data with Human Resource Management (HRM). Conventional HRM systems
face difficulty in offering thorough employee growth insights because they lack advanced
techniques to efficiently process and analyze vast amounts of data. The writers explore the
potential benefits of utilizing big data in improving HRM, including improved decision-making
and tailored employee development strategies. Nevertheless, they also highlight the obstacles,
such as the complex integration of data, worries about privacy, and the necessity for
sophisticated analytics tools, that impede the complete exploitation of big data in HRM.

Omran et al. (2017) stress the importance of smart database access techniques in distributed
networks, especially within the healthcare sector. The research contrasts ontology chain-driven
access control techniques with traditional methods, emphasizing the benefits of ontology-based
systems. Ontology chains allow for more effective semantic-driven data retrieval, offering
context-aware entry to confidential healthcare data. On the other hand, traditional techniques
frequently do not have the same degree of accuracy and flexibility, which makes them less
appropriate for intricate healthcare environments that are spread out. The authors assert that
using ontology chain-based methods can improve security, data access efficiency, and
scalability in healthcare applications, providing a better option than conventional approaches.

2. LITERATURE SURVEY

Banerjee et al. (2018) investigate the increasing utilization of Internet of Things (IoT) devices
in different sectors such as smart cities, healthcare, and military uses. The article examines [oT
security solutions released post-2016, underscoring the absence of openly accessible 1oT
datasets for both research and real-world applications. Because IoT data is highly sensitive, the
authors suggest employing blockchain technology to enable safe data sharing, guaranteeing
data validity and protecting IoT systems. They present two theoretical blockchain strategies for
enhancing IoT security and end with nine possible research inquiries for further study in this
area.
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Valli and Savage (2018) identify the essential literature for a scoping study investigating the
potential of artificial intelligence (Al) and blockchain in the labor market of the United
Kingdom, specifically in Northern Ireland. The research aims to find specific areas in which
companies can use these technologies to achieve a lasting competitive edge. In particular, the
emphasis is on how Al and blockchain can enhance recruitment procedures through enhancing
efficiency and transparency. The writers emphasize how these technologies will impact the
labor market in the future, providing strategic chances for businesses to improve their
recruitment abilities.

Lambrou et al.(2018) investigate how digital technologies are affecting strategic, operational,
and tactical practices in the shipping industry. The research looks into what motivates the
digitalization of shipping, including the need for improved business efficiency, process
enhancements, and competitive demands. In a qualitative, multi-case study involving expert
interviews, the authors reveal how shipping companies and other industry players, such as
classification societies and marine insurers, see digitalization as a means to reshape their
responsibilities and generate fresh value. New technologies such as self-driving ships,
intelligent shipping, and maritime blockchains are significantly impacting the ongoing
transformation.

Ahsmann et al. (2018) emphasize the importance of Smart Industry for boosting future wealth
and staying ahead in competition. The goal is to generate value in terms of both economics and
society. In terms of economy, Smart Industry improves efficiency, creates value for companies,
increases country's GDP, maintains and creates jobs, and ensures financial gains for business
owners. In society, it tackles important issues like lowering resource and energy usage, creating
sustainable energy goods, and offering inexpensive medical devices. Furthermore, it plays a
role in promoting secure, dependable, and enduring transportation. The roadmap highlights
how crucial these advancements are for achieving both long-term economic growth and
societal advantages.

Vivien (2018) examines how blockchain technology can enhance supply chain management
by enhancing lead times, simplifying order processing, and integrating processes across
networks. Smart contracts provide valuable advantages, including cutting down on
administrative expenses, improving immediate visibility, and building trust within the supply
chain community. The thesis examines how smart contracts can tackle important issues such
as transparency and trust, and creates a method for designing smart contracts. By conducting a
multi-case study on three companies that utilize blockchain in their supply chains, the study
examines different technologies and uncovers valuable information on how to successfully
implement blockchain for optimizing supply chains.

Nelson et al. (2017) introduce Sweetbridge, a protocol stack based on blockchain technology
aimed at transforming worldwide supply chains, which oversee two-thirds of the $75 trillion
global GDP. The Sweetbridge stack tackles important problems like lack of liquidity,
inefficient use of resources, and inefficiencies in supply chain operations. By allowing asset
sharing and offering performance incentives, it establishes a system that is adaptable and
flexible for supply chain professionals. The protocol stack is made up of five layers - liquidity,
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settlement, accounting, resource-sharing, and optimization - with the goal of enhancing
financial flow and efficiency. A demonstration of using cryptocurrency for liquidity is shown,
setting the groundwork for future commerce that incorporates Al, IoT, and blockchain
technology.

The fast expansion of mobile communications has resulted in intricate networks that are
challenging to control. Zhang et al. (2018) suggest an Al-driven network structure for
automating network operations with the use of Al technologies. Nevertheless, barriers in data
sharing among various mobile network operators are preventing Al from reaching its maximum
potential. The authors present a data sharing system based on blockchain technology, taking
advantage of the distributed and immutable characteristics of blockchain. Utilizing
Hyperledger Fabric, the system guarantees trust among parties, precise control over data
access, and security via smart contracts. In comparison to current methods, this approach
provides better performance for secure data sharing without the need for trust in Al networks.

Rybinski and Tsay (2017) provide empirical proof that machine learning algorithms are able
to efficiently take over human decision-making in fundamental HR procedures in academic
institutions. Narxoz University in Kazakhstan utilizes a KPI-based system that connects salary
raises and advancements to faculty and staff performance evaluations, evaluating teaching
effectiveness, research productivity, and accomplishments. The authors used logit and CART
models to propose salary increase decisions by examining HR Committee data. Their results
show that machine learning models can imitate HR choices effectively and that faculty picked
by these algorithms outshine those selected by the HR Committee.

Shu et al. (2018) suggest a method of breaking down systems and creating subsystem models
for big chemical processes using data analysis. The technique involves splitting influential
variables into subsystems with the help of an affinity propagation clustering algorithm. System
inputs are chosen using offline canonical correlation analysis, which connects process variables
to controlled variables. Following this screening of input and output, decomposition of the
process is carried out. The subsystems are modeled online by continuously updating samples
in a block-wise fashion. The validity of the algorithm was verified in the Tennessee Eastman
process, showcasing its efficacy in networked control and distributed modeling for large-scale
systems.

Mammadova and Jabrayilova (2016) investigate the incorporation of big data (BD) to tackle
challenges in human resource management (HRM). The article underscores the significance of
utilizing BD for making HR decisions that are more informed and unbiased. Different
applications related to big data (BD) and human resource management (HRM) are examined,
as well as the potential for integrating them. The challenges encountered in this process are
also detailed by the authors, along with suggestions for successful BD implementation in HRM.
In general, the article highlights how big data can change HRM by improving decision-making
and organizational results.

3. METHODOLOGY
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The approach for managing employee data securely using Al- and ML-driven blockchain
technology involves combining blockchain technology, AI, ML algorithms, and tensor
decomposition techniques to develop a secure, decentralized, and smart HRM system. The
method uses blockchain for data security and transparency, Al and ML for workforce
management predictions, and tensor decomposition for efficient handling of large HR datasets.
The goal of this system is to automate HR tasks, improve data accuracy, and offer immediate
visibility into employee productivity, retention, and growth, leading to more informed
decision-making and workforce supervision.
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Figure 1 Architecture Diagram for AI and ML-Driven Blockchain-Based Employee
Data Management Framework

Figure 1 depicts a secure, decentralized system for managing employee data, using blockchain
and AI/ML technologies. The first step involves inputting secure employee data, then
extracting features using blockchain ledgers and smart contracts. Decentralized control
guarantees accurate access privileges, while tensor factorization facilitates effective machine
learning for HR analysis. Enhancing security is achieved through privacy-preserving data
techniques and decentralized model training. The performance metrics being evaluated by the
architecture include accuracy and data throughput. In conclusion, the system connects to cloud
storage, allowing instant access control and auditing, guaranteeing compliance and
transparency in HR management procedures.

3.1 Blockchain for Secure Employee Data Management

Blockchain is utilized to decentralize the storage of HR data, guaranteeing secure and tamper-
proof access to employee information. Smart contracts guarantee that only approved
individuals can reach confidential information, and all transactions become unchangeable once
they are logged on the blockchain. This ensures the integrity and security of data, preventing
unauthorized changes or breaches in employee data files. Blockchain's distributed design
guarantees that no one organization holds absolute power, lessening the likelihood of internal
data breaches. The blockchain transaction process can be represented as:
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H(x) = SHA256(P(x) + R+ T) (1)

Where H(x) = cryptographic hash of the transaction, P(x) = employee data payload, R =
random nonce for additional security, T = timestamp. This equation ensures secure, verifiable
storage of employee data using cryptographic hashing. The equation represents the
cryptographic hashing process in a blockchain. Here, P(x) is the employee data being added
to the blockchain, and R is a random nonce used to ensure unique hash values, even for identical
data. T is the timestamp, which provides temporal context to the transaction. The SHA-256
function is a cryptographic hashing algorithm that transforms the input data into a fixed-length,
tamper-proof hash. This ensures the integrity and immutability of employee data by preventing
unauthorized modifications.

3.2 AI and ML-Driven Predictive Control

Artificial intelligence and machine learning models are utilized in this system to predict
important human resource factors like employee turnover, performance patterns, and
workforce efficiency. Historical employee data is inputted into machine learning algorithms in
order to conduct predictive analysis, enabling the detection of patterns and trends. Human
resources departments can implement a proactive approach to decrease risks like employee
turnover and enhance overall workforce management with the help of this information. A
simple linear regression model used in predictive control is:

Y =00+ b1 X1+ [Xs+ -+ BrXp+ € (2)

Where Y = predicted HR metric (e.g., employee turnover), X;, X5, ..., X, = input variables
(e.g., performance scores, experience), 3y, f1, ---, Bn = model coefficients, € = error term. This
equation enables HR departments to make informed predictions about employee outcomes.
The linear regression equation is used to predict HR metrics, such as employee turnover. In
this equation, Y is the predicted outcome, while X1, X5, ..., X, are the input features, such as
employee performance, experience, and satisfaction scores. The coefficients Sy, f1, .-, fn
quantify the contribution of each input variable to the prediction. The error term € accounts for
unexplained variability, making this equation useful for predicting workforce trends based on
historical data.

3.3 Tensor Decomposition for Data Optimization

Tensor decomposition is employed for the purpose of handling and examining extensive,
multidimensional datasets in HRM, like employee performance metrics, skills, and roles.
Tensor decomposition simplifies data by breaking it into smaller parts, which decreases storage
needs and enhances computational speed. This technique enhances the management of limited,
unfinished HR data sets, enabling HR systems to expand without compromising efficiency or
data accuracy. The tensor decomposition for a three-dimensional tensor T can be expressed as:

T=UXVXW 3)

Where T = original data tensor, U, V, W = factor matrices derived from decomposition. This
equation simplifies HR datasets, reducing storage complexity and improving processing
speeds. The tensor decomposition equation simplifies complex, multidimensional HR data. T
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represents the original tensor, which might include various employee attributes like
performance metrics, job roles, or skill levels. Tensor decomposition breaks down T into three
smaller factor matrices: U,V, and W, which represent different dimensions of the data (e.g.,
employee roles, skills, or department performance). This decomposition reduces the storage
requirements and improves computational efficiency, allowing HR departments to process
large and complex datasets without performance degradation.

Algorithm 1: Algorithm for Blockchain-Based AI-Driven HRM System

Input: Employee records E, Blockchain ledger B, Al model M, Sparse matrix S
Output: Secure employee data management, predictive insights, optimized storage
Begin
Initialize blockchain B with employee records E
For each record e in E do
If e is valid then
Add e to blockchain B with hash H(e)
Else
ERROR ("Invalid record")
End If
End For
For each record e in E do
Convert e to sparse matrix S
Apply Al model M to S for prediction
If anomaly detected then
Trigger security alert
Else If prediction successful then
Update employee status
Else
ERROR ("Prediction failed")

End If
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End For
For each data request do
If authorized via smart contract then
Grant access to HR data
Else
Deny access and log event
End If
End For
Return secure and optimized HR data management

End

Algorithm 1 starts a blockchain ledger for employee data and verifies the authenticity of each
employee record before adding it to the ledger. Sparse matrix decomposition is applied to
optimize the data for processing, and predictive insights are generated using artificial
intelligence models. Smart contracts are used to limit access to data and ensure only approved
employees can view or modify records. Security alerts are issued upon detection of any
abnormalities, and errors are communicated to maintain the system's integrity. The algorithm
ensures that the handling of HR data is secure, distributed, and smart.

3.4 Performance Metrics

The Al and ML-powered Blockchain-based Secure Employee Data Management system shows
excellent performance in various important measures. Blockchain's ability to store data in a
decentralized and immutable way greatly improves data security. The system efficiently
expands, handling extensive, intricate, and multi-dimensional HR datasets effortlessly thanks
to tensor decomposition. Utilizing Al and ML models enhances predictive accuracy, offering
valuable insights for managing the workforce and making decisions. Processing times for data
are decreased and storage is effectively handled to minimize memory usage. Moreover, the
system guarantees secure access control using smart contracts based on blockchain technology,
providing efficient overall system performance for HR purposes.

Table 1 Performance Metrics for Blockchain, AI/ML, and Combined Methods in HRM
Data Management

Performance Units Blockchain AI/ML Tensor Combined
Metric Decomposition Method
(Blockchain
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+ AI/ML +
Tensor)
Data Security | Decimal (0- 0.98 0.75 0.70 0.99
1)
Scalability | Decimal (0- 0.80 0.85 0.80 0.95
1)
Prediction | Decimal (0- - 0.90 0.85 0.95
Accuracy 1)
Data Seconds 0.70 0.80 0.85 0.90
Processing
Time
Storage GB used 0.75 0.90 0.80 0.96
Optimization
Access Decimal (0- 0.88 0.75 0.85 0.97
Control 1)
Efficiency
System Decimal (0- 0.85 0.83 0.80 0.98
Efficiency 1)
Data Percentage 0.98 0.80 0.85 0.99
Integrity (0-1)

Three techniques for managing HRM data - Blockchain for secure data management, AI/ML-
driven predictive control, and a Combined Method integrating Blockchain, AI/ML, and Tensor
Decomposition - are evaluated in Table 1 based on their performance metrics. Data security,
scalability, prediction accuracy, data processing speed, storage optimization, access control
efficiency, system efficiency, and data integrity are among the factors considered when
assessing the system. Artificial intelligence and machine learning excel in their predictive
accuracy and handling of data, while blockchain technology ensures robust security and control
over access. The Combined Method is the top choice for secure, scalable, and intelligent human
resource management data management due to its outstanding performance in all areas. It
surpasses both individual methods, providing optimal results.

4. RESULTS AND DISCUSSION

The Integration of Artificial Intelligence, Machine Learning, and Blockchain has shown
significant progress in data security, scalability, and operational efficiency for Secure
Employee Data Management in Human Resource Management. Utilizing blockchain

10
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technology, the system effectively stores sensitive HR data in a decentralized and tamper-proof
manner, enhancing both data integrity and access control. Predictive analytics, facilitated by
artificial intelligence and machine learning algorithms, can offer valuable insights into
workforce trends like employee turnover and performance predictions. Tensor decomposition
can enhance the management of complex human resource data sets, leading to higher efficiency
in data processing and lower storage expenses. Looking at the big picture, the integrated system
goes beyond current methods, offering a secure, scalable, and intelligent solution for managing
human resource data.

Table 2 Comparison of Blockchain, Al, and Data-Driven Techniques for HR and
Network Management

Performan Units Zhang et | Rybins | Shu et al. | Mammado | Proposed
ce Metric al. (2018) | ki and (2018) va and Method
(Blockchai | Tsay (Data- | Jabrayilova | (Blockchai
n for Al (2017) driven (2016) (Big | n + AI/ML
Network) | (ML for | Modellin Data in + Tensor)
HR) 2) HR)
Data Decimal 0.98 0.70 0.75 0.70 0.99
Security (0-1)
Scalability | Decimal 0.85 0.75 0.90 0.80 0.95
(0-1)
Prediction | Decimal 0.80 0.85 0.88 0.80 0.95
Accuracy (0-1)
Data Seconds 0.80 0.85 0.78 0.70 0.90
Processing
Time
Storage GB used 0.85 0.90 0.80 0.85 0.96
Optimizatio
n
Access Decimal 0.90 0.65 0.80 0.75 0.97
Control (0-1)
Efficiency
System Decimal 0.88 0.75 0.85 0.80 0.98
Efficiency (0-1)

11


http://www.ijerst.com/

Int. J. Hng. Res. & Sci. & Tech. 2019 ﬁfﬁai‘* International Journal of Engineering Research and Science B Technology

ISSN 2319-5991 www.ijerst.com

Vol. 15, Issue 2, 2019

Data Percentag 0.98 0.80 0.88 0.75 0.99
Integrity e (0-1)

Table 2 examines different strategies for HR management and network operations, such as
blockchain-based data sharing discussed by Zhang et al. (2018), machine learning for HR
decision-making presented by Rybinski and Tsay (2017), and data-driven process
decomposition techniques introduced by Shu et al. (2018). Mammadova and Jabrayilova
(2016) also discuss the implementation of big data in HR. The performance metrics assessed
consist of data security, scalability, prediction accuracy, and system efficiency. Blockchain
methods, like those in Zhang et al. (2018) and the suggested AI/ML-driven HRM system,
demonstrate enhanced security. The suggested approach incorporating blockchain, AI/ML, and
tensor decomposition surpasses alternative methods in all essential measures.

1.2

1
0.8
0.6
0.4
0.2

£
S
~
0
Zhang et al. Rybinskiand Shuetal  Mammadova  Proposed
(2018) Tsay (2017) (2018) (Data- and Method
(Blockchain (ML for HR) driven Jabrayilova (Blockchain +
for AI Modelling) (2016) (Big AI/ML +
Network) Data in HR) Tensor)
Methods
E Data Security Decimal (0-1) ® Scalability Decimal (0-1)
Prediction Accuracy Decimal (0-1) Data Processing Time Seconds
= Storage Optimization GB used = Access Control Efficiency Decimal (0-1)
m System Efficiency Decimal (0-1) E Data Integrity Percentage (0-1)

Figure 2 Performance Comparison of Various HR and Network Management Methods
Using Blockchain, Al and Big Data
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Figure 2 illustrates a comparison of performance measures for HR and network management
from various sources, such as Zhang et al. (2018), Rybinski and Tsay (2017), Shu et al. (2018),
Mammadova and Jabrayilova (2016), and the Proposed Method. Visual representation is used
to display metrics like data security, scalability, prediction accuracy, data processing time, and
system efficiency. The suggested approach, which integrates blockchain, AI/ML, and tensor
decomposition, shows better results in most aspects, particularly in data security, prediction
accuracy, and system efficiency. Different techniques excel in certain areas, but the suggested
approach delivers the most well-rounded and efficient outcomes.

Table 3 Ablation Study of AIl, ML, Blockchain, and Tensor Decomposition in Secure
Employee Data Management

Ablation Data Prediction Data Storage System
Model Security Accuracy | Processing | Optimization | Efficiency
(Decimal 0- | (Decimal 0- Time (GB used) | (Decimal 0-
1) 1) (Seconds) 1)
Blockchain 0.98 0.84 0.70 0.75 0.85
Only
AI/ML Only 0.75 0.90 0.80 0.90 0.83
Tensor 0.70 0.85 0.85 0.80 0.80
Decomposition
Only
Blockchain + 0.99 0.95 0.85 0.88 0.92
AI/ML
Blockchain + 0.98 0.85 0.80 0.85 0.88
Tensor
Decomposition
AI/ML + 0.75 0.92 0.87 0.93 0.90
Tensor
Decomposition
Full System 0.99 0.95 0.90 0.96 0.98
(Blockchain +
AI/ML +
Tensor)

The study on ablation examines various combinations of Al, ML, blockchain, and tensor
decomposition technologies for secure management of employee data. The data in Table 3
indicates that blockchain boosts data security (up to 0.99), whereas AI/ML enhances prediction

13
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accuracy (up to 0.95). Tensor decomposition plays a major role in improving storage efficiency
and accelerating processing. The entire system, which includes every technology, excels in
every aspect, such as data security, precision, and effectiveness. This illustrates how the
technologies work together to build an HR management system that is scalable, secure, and
high-performing.

1.2
z
g
=)
[
0.8
0.6
0.4
0.2
0
Blockchain  AI/ML Only Tensor Blockchain + Blockchain + AI/ML + Full System
Only Decomposition AI/ML Tensor Tensor (Blockchain +
Only Decomposition Decomposition ~ AI/ML +
Tensor)
Configurations
E Data Security (Decimal 0-1) = Prediction Accuracy (Decimal 0-1)

= Data Processing Time (Seconds) Storage Optimization (GB used)

m System Efficiency (Decimal 0-1)

Figure 3 Performance Comparison of Blockchain, AI/ML, and Tensor Decomposition in
Secure Employee Data Management

Figure 3 graph shows how different combinations of Blockchain, AI/ML, and Tensor
Decomposition perform in important HR management metrics like Data Security, Prediction
Accuracy, Data Processing Time, Storage Optimization, and System Efficiency. Blockchain
greatly improves data protection, while AI/ML enhances forecast precision. Tensor
Decomposition improves both computation speed and memory usage. The complete system,
which integrates all technologies, attains top performance by maintaining a balance among
security, accuracy, efficiency, and optimization. This analysis emphasizes the importance of
combining the three technologies to enhance the effectiveness of HR data management system.

5. CONCLUSION
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Incorporating Al, ML, Blockchain, and Tensor Decomposition into HR data management
systems has brought notable improvements in data security, scalability, and efficiency. This
system streamlines HR processes, enhances predictive analysis, and optimizes data retention,
providing significant value to contemporary businesses. The complete system provides
improved decision-making, secure data management, and efficient operations, serving as a key
tool for successful workforce management. Future advancements might concentrate on
integrating more advanced machine learning models to analyze employee behavior more
deeply, broadening the system's ability to scale for worldwide workforce management, and
including privacy-preserving methods such as homomorphic encryption to further boost data
security.
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