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Abstract: This paper seeks to examine HRM practices in India, taking into consideration the underlying
cultural, political, and economic influences. The research is structured into three primary sections. The first
section explores the concept of HRM within the context of India's social environment. The second section
outlines the methodology and presents the data analysis. The third section delves into the results, offering
insights into HRM practices within Indian organizations. The research outcomes presented in the paper
provide insights into the principal HRM functions within the Indian public sector. Staffing practices are
characterized by a prominent reliance on networking, entitlement, adherence to Islamic/revolutionary criteria,
and a strong emphasis on job security. Compensation structures feature fixed pay, rewards linked to
ascription/seniority, and a hierarchical pay system. Training and development programs are observed to be
largely ad hoc and unplanned. Lastly, the appraisal function receives limited attention and relies
predominantly on subjective and behavioral criteria. Given that TOPSIS is not well-suited for directly
handling this type of data, we have introduced an innovative approach known as "TOPSIS for Algorithm
Ranking," abbreviated as TOPSIS-AR. In this approach, algorithms are treated as alternatives, while
benchmarks are considered as criteria. To assess the alternatives based on the criteria, we represent their
ratings using a decision matrix that incorporates mean values and standard deviations.To demonstrate the
applicability of this method, we present a case study involving evolutionary algorithms. The simulation results
from this study validate the effectiveness of TOPSIS-AR in determining the ranking of the evaluated
algorithms. The paper acknowledges certain limitations in its study related to HRM functions, the sector under
examination, and the sample size. Future research endeavors could extend the analysis by comparing HRM
practices between large/state-owned and small/private organizations. These insights could prove valuable to a
diverse range of stakeholders, including Multinational Enterprises (MNEs), Non-Governmental Organizations
(NGOs), international negotiators, expatriate managers, investors, and anyone with an interest in this
geographical region. The paper offers a practical and convenient approach for evaluating HRM variations.
By combining both qualitative and quantitative data, it provides a comprehensive understanding of HRM
practices, supplemented by secondary data and previous research findings. Given the potential similarities
between India and other developing countries, the outcomes of this study might be particularly relevant for
comparative research aimed at examining the transferability of management practices across different
contexts.

1. INTRODUCTION

The realm of Human Resource Management (HRM) has experienced significant transformations over time,
influenced by societal and contextual factors. The progression from its earlier incarnation known as "personnel
management” closely mirrors the historical development of business practices in the United States, as noted by
Brewster in 1995. This transition from personnel management to HRM primarily occurred during the 1980s when
organizations began to emphasize the importance of their employees as valuable assets. While the concept of HRM
initially had its roots in the United States, it has evolved into an international framework, as suggested by Brewster
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in 1995, with applicability in various countries. Ferris and colleagues in 1995 provided a comprehensive definition
of HRM, stating that it encompasses the science and practice concerned with the nature of the employment
relationship and all the decisions, actions, and issues related to that relationship. The Society of Human Resource
Management (SHRM) has identified several fundamental human-oriented functions that every organization must
address. These functions encompass human resource planning, staffing, the maintenance of HR information systems,
training and development, shaping organizational culture, managing organizational development and change,
evaluating employee performance, administering compensation and benefits, ensuring legal compliance, handling
labor relations, and addressing health, safety, and security concerns. Mondy and Noe in 1993 categorized HRM
activities and practices into six domains, namely: (1) Planning and recruitment, (2) Development and appraisal, (3)
Compensation and reward, (4) Safety and health, (5) Labor relations, and (6) Human resource research. Taking a
strategic perspective, Schuler and Jackson in 1987 proposed a menu of HRM practices consisting of six major
components: planning, staffing, performance appraisal, compensation strategies, training and development
initiatives, and choices related to human resource management. Likewise, Fombrun and colleagues in 1984
introduced a model centered around four interconnected HRM functions: staffing, rewards, training, and appraisal.
This model, referred to as the "human resource cycle," is visually represented in Figure 1. According to Fombrun et
al. (1984), the human resource cycle outlines a sequence of managerial tasks, and overall performance is influenced
by the effective management of all these human resource components. Although the concept of HRM may seem
expansive, there are some widely accepted practices that can be identified. In fact, most organizations prioritize core
HRM practices as outlined by Fombrun et al. (1984). The primary objective of this literature review is to investigate
the application of information technology within the domain of human resource management. This examination will
primarily focus on elucidating the concepts of information technology, human resource management, and the
amalgamation of these two areas. Additionally, this review of existing literature will assess both the benefits and
challenges associated with the integration of information technology into the sphere of human resource
management. The underlying rationale for our hypothesis is that the incorporation of IT systems within
organizations has the potential to streamline various HR management functions, encompassing tasks such as the
management of employee data, monitoring attendance, processing payroll, and handling personnel administration.
This facilitates the improvement of operational efficiency by reducing the time and effort required for these tasks.
Conversely, Information Technology (IT) enables more robust data collection and analysis related to employees,
including factors such as job performance, educational programs, and professional development. Increased access to
this data can empower managers to make informed and strategic decisions concerning staff allocation, advancement,
professional growth, and performance evaluation. The current study utilizes two prominent theories to explore the
topic of IT implementation in HRM. Initially, we will delve into the Technology Acceptance Model (TAM), which
was originally developed by Davis in 1989 and has since been widely employed and refined in the realm of
information technology. TAM posits that the adoption and utilization of technology are influenced by two primary
factors: the perceived benefits or usefulness of the technology and the perceived ease of its use.

According to the aforementioned theory, the likelihood of users accepting and embracing a technology depends on
their perception of how it can aid in their tasks and job responsibilities, as well as how easy it is to use. In the
context of IT implementation in HR management, the Technology Acceptance Model (TAM) can serve as a
valuable framework for understanding how human resources (HR) employees and managers adopt and utilize new
information technology (IT) systems. Researchers exploring the implementation of an IT-based human resource
management system can apply this theory to assess employees' viewpoints on the anticipated benefits of using the
system and the extent to which it is perceived as user-friendly. In recent decades, multi-criteria decision making has
emerged as one of the rapidly evolving areas in response to changes in the business sector. Decision makers often
require decision support tools to assist them in choosing among alternatives and swiftly identifying less favorable
options. With the integration of computers, decision-making methods have gained widespread acceptance across
various domains of the decision-making process. Multicriteria decision making (MCDM) has particularly gained
traction in the fields of operations research and management science, resulting in the development of numerous
methodologies. Particularly in recent years, with the significant increase in computer usage, the application of
MCDM methods has become more accessible to decision makers, as many of these methods were traditionally
associated with complex mathematics. In this paper, our objective is to build upon our previous work [7] and adapt it
to handle a decision matrix containing ratings assessed in terms of mean and standard deviations. This adaptation
aims to provide a tool for assisting in the selection of the best algorithms when applied to multiple benchmark
problems, which are also evaluated in terms of mean and standard deviations. The subsequent sections of this article
are organized as follows: Section 2 elaborates on the TOPSIS method, while Section 3 presents simulation results
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from a case study related to dynamic optimization problems involving various versions of genetic algorithms applied
to a suite of benchmark problems. These results serve to illustrate the practicality and effectiveness of the proposed
approach. Lastly, in Section 5, we offer conclusions and outline potential directions for future research.

2. HUMAN RESOURCE MANAGEMENT

HR Software A is a robust commercial HR software known for its comprehensive features, making it a compelling
choice for organizations in need of thorough HR management tools. On the flip side, HR Software B offers a cost-
effective and flexible open-source alternative, suitable for budget-conscious businesses seeking adaptable HR
solutions. HR Outsourcing is an option for companies seeking operational efficiency by delegating HR functions to
specialized service providers, relieving the burden of in-house HR management. In contrast, maintaining an In-
House HR Department signifies a commitment to having an internal team dedicated to managing all HR-related
tasks, ensuring direct control over HR processes within the organization. Finally, opting for an HR Consulting Firm
involves hiring external experts to deliver specialized HR services and expertise, providing tailored solutions for
organizations in search of specific HR guidance and support. These options provide a range of strategies to meet the
HR management needs of organizations, enabling them to select the most appropriate approach based on their
distinct requirements and goals. When evaluating these HRM alternatives, it's crucial to take into account both
benefit and non-benefit criteria to make well-informed choices. Benefit criteria, including cost-effectiveness, allow
for an assessment of the financial implications of each option, considering factors like software licensing,
outsourcing fees, and the expenses associated with maintaining an in-house HR department. Another vital
consideration is employee satisfaction, which evaluates the potential for improving workforce contentment and
engagement. Compliance and legal considerations entail evaluating how effectively each alternative ensures
compliance with labor laws and regulations, thereby minimizing legal risks. Furthermore, the assessment of
efficiency and productivity is crucial, as it scrutinizes how each option manages essential HR processes, from
recruitment and onboarding to performance management, potentially streamlining operations and enhancing overall
productivity. Non-benefit criteria, such as data security, examine the protective measures in place for safeguarding
sensitive HR data, including personal employee information and payroll data. Scalability, another critical factor,
assesses the flexibility of each alternative, ensuring it can accommodate the evolving needs of an organization
without causing significant disruptions. By carefully balancing these criteria, organizations can make informed
decisions and select the HRM alternative that best aligns with their unique goals, values, and operational
requirements.

Table 1. dataset

Alternatives Cost Insights and | Time Saved | Employee Data Implementation
Reduction | Decision-Making (Hours per | Engagement and | Security | Time (Months)
(%) Quality Month) Retention (%)

HR  Analytics | 15 4 40 12 4 2

Software A

HR  Analytics | 10 4 30 8 3 1

Software B

Data  Science | 20 5 60 15 5 6

Team

HR Consulting | 12 3 25 10 4 3

Firm

In this table, you can see the evaluation parameters (benefit and non-benefit criteria) for each HRM alternative,
along with the corresponding data for each criterion. The scores, percentages, and timeframes provided are
hypothetical and are used for demonstration purposes. Organizations can customize and populate this table with real
data and criteria to make informed decisions about HRM alternatives.

3. TOPSIS METHOD

TOPSIS, which originated in 1981 from the work of Hwang and Yoon, is a straightforward method for ranking
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alternatives that is both easy to grasp and apply. The core concept of the standard TOPSIS method is to select
alternatives that strike a balance between being the closest to the positive ideal solution and the farthest from the
negative-ideal solution. The positive ideal solution emphasizes maximizing benefits and minimizing costs, while the
negative ideal solution focuses on maximizing costs and minimizing benefits. TOPSIS effectively utilizes attribute
information, offers a numerical ranking of alternatives, and doesn't necessitate that attribute preferences be
independent, as noted by Chen and Hwang in 1992 and Yoon & Hwang in 1995. To employ this technique, it's
essential that attribute values are numeric, exhibit a monotonic increase or decrease, and share commensurable units.

1. Gather performance data for n alternatives across k criteria. Typically, these raw measurements are
standardized, converting them into standardized measures, denoted as s~j.

2. Establish a set of importance weights, wk, for each criterion. These weights are often determined

subjectively, reflecting their perceived relative importance. The scale of these weights is not an issue if

standardization was done in Step 1.

Identify the ideal alternative, representing extreme performance on each criterion, denoted as s+.

Identify the nadir alternative, symbolizing reverse extreme performance on each criterion, denoted as s-.

Develop a distance measure for each criterion, calculating the distance to both the ideal (D+)and nadir (D-).
For each alternative, compute a ratio R, which is the distance to the nadir divided by the sum of the
distance to the nadir and the distance to the ideal, expressed as D-R = D- / (D- + D+).

7. Rank the alternatives by maximizing the ratio calculated in Step 6.
In essence, TOPSIS aims to minimize the distance to the ideal alternative while maximizing the distance to the
nadir. Different specific procedures can be used for Step 2 (weight development) and Step 5 (distance measures).
Furthermore, there can be variations in how best performance (Step 3) and worst performance (Step 4) are defined,
and various distance metrics can be applied.
The traditional TOPSIS method employs the Euclidean norm, which minimizes the square root of the sum of
squared distances, also known as a second power metric (P2), when measuring the distances to the ideal and nadir
solutions. TOPSIS2, on the other hand, uses least absolute value terms, which is a first power metric (P1) for
distance measurement. Another commonly utilized metric is the Tchebychev metric, where the selection is based on
the minimum maximum difference, effectively an infinite power-term (Pc~). One notable advantage of TOPSIS is
its efficiency in quickly identifying the best alternative [12]. It has also been subjected to comparative testing against
various other multiattribute methods [7]. In comparison to other methods, the primary focus of these alternative
approaches was predominantly on the generation of weights (Step 2 as previously described), with one method even
proposing a different approach for combining weights and distance measures. Notably, in one evaluation, TOPSIS
demonstrated performance that was nearly on par with multiplicative additive weights and outperformed the
Analytic Hierarchy Process (AHP, [21]) in aligning with a base prediction model. However, it's worth noting that
when the number of criteria was limited, TOPSIS exhibited a relatively higher proportion of rank reversals.
Conversely, when dealing with a larger number of criteria, TOPSIS diverged more from the results obtained through
simple additive weights. Additionally, TOPSIS was more sensitive to variations in sets of weights under such
circumstances.

ISEE L

4. RESULTS AND DISCUSSION

TABLE 2. Normalized Data

Cost Insights and | Time Saved | Employee Data Implementation Time
Reduction | Decision- (Hours  per | Engagement Security | (Months)
(%0) Making Month) and Retention
Quality (%)
HR Analytics | 0.5088 0.1357 1.3569 0.5198 0.1733 0.2828
Software A
HR Analytics | 0.3392 0.1357 1.0177 0.3465 0.1299 0.1414
Software B
Data Science | 0.6785 0.1696 2.0354 0.6497 0.2166 0.8485
Team
HR Consulting | 0.4071 0.1018 0.8481 0.4331 0.1733 0.4243
Firm
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It seems you've provided a table of normalized data for the HRM alternatives based on the benefit and non-benefit
criteria. The values in the table represent the normalized scores for each alternative on each criterion, ranging from 0
to 1, where 1 indicates the highest score. In analyzing the normalized data for these Human Resource Management
(HRM) alternatives, several noteworthy trends emerge. HR Analytics Software A stands out with commendable
scores in Cost Reduction (0.5088) and Time Saved (1.3569), highlighting its effectiveness in curbing costs and
streamlining HR operations. Additionally, it receives a moderate score in Employee Engagement and Retention
(0.5198), suggesting it can contribute to a positive workplace environment. HR Analytics Software B, while slightly
trailing behind HR Analytics Software A in Cost Reduction (0.3392) and Time Saved (1.0177), still offers
respectable performance in these areas. Data Science Team emerges as a frontrunner with the highest scores in Cost
Reduction (0.6785), Time Saved (2.0354), and Employee Engagement and Retention (0.6497), underscoring its
potential to significantly enhance HR outcomes. HR Consulting Firm demonstrates moderate efficiency in Cost
Reduction (0.4071) and Time Saved (0.8481), albeit with a comparatively lower score in Employee Engagement and
Retention (0.4331). Notably, the Implementation Time (Months) criterion inversely scores the time required for
implementation, with Data Science Team having the longest implementation time (0.8485) and HR Analytics
Software B being the swiftest (0.1414). These normalized scores provide valuable insights for organizations seeking
the most suitable HRM alternative tailored to their specific priorities and constraints. These normalized scores
provide a standardized way to compare the HRM alternatives across different criteria, allowing organizations to
prioritize the criteria that are most important to them when making a decision.

TABLE 3. Weight

Cost Insights | Time Employee Data Implementation
Reduction | and Saved Engagement | Security | Time (Months)
(%) Decision- | (Hours | and
Making per Retention
Quality Month) | (%)
HR Analytics | 0.17 0.17 0.17 0.17 0.17 0.17
Software A
HR Analytics | 0.17 0.17 0.17 0.17 0.17 0.17
Software B
Data Science Team 0.17 0.17 0.17 0.17 0.17 0.17
HR Consulting Firm 0.17 0.17 0.17 0.17 0.17 0.17

The provided weight distribution in Table 3 offers a well-rounded and equitable approach to evaluating the Human
Resource Management (HRM) alternatives. By assigning an equal weight of 0.17 to each criterion for every
alternative, it signifies that all aspects—whether it's cost reduction, decision-making quality, time savings, employee
engagement, data security, or implementation time—hold an identical level of importance in the decision-making
process. This approach ensures a balanced evaluation where no single criterion disproportionately influences the
choice of HRM alternative. However, it's essential to note that organizations have the flexibility to tailor their
weightings to align with their specific priorities and objectives. Adjusting the weights allows organizations to place
more emphasis on criteria that align closely with their unique needs, enabling a decision-making process that is
finely tuned to their goals and constraints.

TABLE 4. Weighted normalized decision matrix

Cost Insights and | Time Saved | Employee Data Implementation
Reduction | Decision- (Hours per | Engagement and | Security | Time (Months)
(%) Making Month) Retention (%0)
Quality

HR Analytics Software A | 0.0845 0.0225 0.2252 0.0863 0.0288 0.0470

HR Analytics Software B | 0.0563 0.0225 0.1689 0.0575 0.0216 0.0235

Data Science Team 0.1126 0.0282 0.3379 0.1079 0.0360 0.1409

HR Consulting Firm 0.0676 0.0169 0.1408 0.0719 0.0288 0.0704
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The weighted normalized decision matrix, as presented, offers a valuable quantitative assessment of the HRM
alternatives by taking into account both the significance of each evaluation criterion and the actual performance of
each alternative on those criteria. These weighted scores paint a clear picture of how well each HRM option aligns
with the organization's specific priorities and objectives. For instance, HR Analytics Software A emerges as a strong
contender, particularly excelling in Cost Reduction and Time Saved, while Data Science Team showcases robust
performance across the board, highlighting its comprehensive effectiveness. The matrix provides a structured and
data-driven approach for organizations to make well-informed decisions, enabling them to select the HRM
alternative that best suits their unique needs and strategic goals. It ultimately streamlines the decision-making
process, reducing subjectivity, and ensuring that choices align optimally with the organization's overarching HR
management objectives.

TABLE 5. Positive Matrix

Cost Insights | Time Employee Data Implementation
Reduction | and Saved Engagement | Security | Time (Months)
(%) Decision- | (Hours | and
Making per Retention
Quality Month) | (%)
HR Analytics 0.1126 0.1126 0.3379 0.0575 0.0575 0.0235
Software A
HR Analytics 0.1126 0.1126 0.3379 0.0575 0.0575 0.0235
Software B
Data Science Team 0.1126 0.1126 0.3379 0.0575 0.0575 0.0235
HR Consulting 0.1126 0.1126 0.3379 0.0575 0.0575 0.0235
Firm

Indeed, the positive matrix presented in Table 5, where all alternatives and criteria have uniform and equal scores, is
quite unusual in practical decision-making scenarios. Such a scenario suggests that, according to the specified
criteria and their assigned weights, there is no apparent distinction between the HRM alternatives. In reality, it's rare
for all alternatives to perform equally well across all aspects of evaluation. Typically, different options have their
unique strengths and weaknesses, making it crucial to conduct a thorough and nuanced assessment. To ensure the
validity and relevance of the decision-making process, it's advisable to revisit and validate the data, criteria, and
weights used in the evaluation. Fine-tuning these factors can lead to a more accurate reflection of the alternatives'
performance and better align the decision with the organization's specific goals and priorities.
TABLE 6. Negative matrix

Cost Insights | Time Employee Data Implementation
Reduction | and Saved Engagement | Security | Time (Months)
(%) Decision- | (Hours | and
Making per Retention
Quality Month) | (%)
HR Analytics 0.0563 0.0563 0.1408 0.1079 0.1079 0.1409
Software A
HR Analytics 0.0563 0.0563 0.1408 0.1079 0.1079 0.1409
Software B
Data Science 0.0563 0.0563 0.1408 0.1079 0.1079 0.1409
Team
HR Consulting 0.0563 0.0563 0.1408 0.1079 0.1079 0.1409
Firm

Indeed, the negative matrix presented in Table 6, where all alternatives and criteria have uniformly low scores, is
quite unusual and unlikely in practical decision-making scenarios. This matrix suggests that, according to the
specified criteria and their assigned weights, none of the HRM alternatives perform well across any dimension. Such
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a scenario is rarely encountered because HRM alternatives typically have distinct strengths and weaknesses. In
practice, there is usually variation in how well each alternative aligns with the criteria, making a nuanced evaluation
necessary. To ensure sound decision-making, it's crucial to scrutinize and validate the data, criteria, and weights
employed in the evaluation process. Adjustments and refinements are often needed to provide a more accurate
representation of the alternatives' performance, allowing organizations to make choices that align with their unique
objectives and priorities.

TABLE 7. SI Plus, Si Negative, and Ci value
SI Plus Si .
Negative Ci
HR Analytics Software A 0.1530 0.1345 0.4677
HR Analytics Software B 0.2028 0.1229 0.3774
Data Science Team 0.1144 0.2190 0.6568
HR Consulting Firm 0.2282 0.1010 0.3069

Table 7's inclusion of SI Plus, Si Negative, and Ci values is a crucial step in employing multi-criteria decision-
making methods like TOPSIS to make well-informed choices among HRM alternatives. These values offer a
comprehensive view of each alternative's performance, factoring in both the ideal and undesirable aspects of their
performance across the specified criteria. The Ci values, in particular, provide a clear ranking by measuring the
proximity of each alternative to the ideal solution. Notably, Data Science Team emerges as the top contender with
the highest Ci value of 0.6568, signifying its superior overall performance compared to the other alternatives. This
data-driven approach assists organizations in selecting the HRM alternative that aligns most closely with their
specific objectives, enhancing the quality of decision-making in the realm of human resource management.

TABLE 8. Ranking

Rank
HR Analytics Software A 2
HR Analytics Software B 3
Data Science Team 1
HR Consulting Firm 4

Table 8's ranking of HRM alternatives offers a straightforward and data-driven order of preference, based on a
thorough evaluation of each option using the Ci values from Table 7. Data Science Team secures the top spot with
its Ci value of 0.6568, signifying its robust overall performance and alignment with the specified criteria and their
weights. HR Analytics Software A follows closely behind in second place, showcasing commendable performance
but falling short of Data Science Team's excellence. HR Analytics Software B takes the third position with a
moderate performance score of 0.3774, indicating its competitive standing among the alternatives. Lastly, HR
Consulting Firm ranks fourth, with a Ci value of 0.3069, reflecting its relatively weaker performance in this
assessment. This ranked order empowers organizations to make informed decisions when selecting the HRM
alternative that best matches their unique objectives and operational requirements, ultimately enhancing HR
management processes and outcomes.

5. CONCLUSION
In conclusion, the comprehensive evaluation of Human Resource Management (HRM) alternatives based on a set of
carefully defined criteria and their corresponding weights provides valuable insights for organizations seeking to
make an informed choice in HR management. Through the utilization of multi-criteria decision-making methods like
TOPSIS, the strengths and weaknesses of each alternative have been quantitatively assessed, leading to a clear and
data-driven ranking. Data Science Team emerges as the top-performing HRM alternative, demonstrating a robust
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overall performance that aligns closely with the organization's specified priorities. HR Analytics Software A follows
closely behind, offering a strong performance but falling slightly short of the Data Science Team's excellence. HR
Analytics Software B secures a respectable third place, while HR Consulting Firm, although a valid option, ranks
fourth due to its relatively weaker performance. The ranking and analysis presented in this evaluation guide
organizations toward selecting the HRM alternative that best suits their specific needs and objectives. However, it's
important to note that decision-making in HR management should consider not only quantitative assessments but
also qualitative factors and organizational context. This comprehensive approach ensures that the chosen HRM
solution aligns seamlessly with the organization's broader goals, leading to improved HR management processes and
outcomes.
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