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ABSTRACT

Background and Objective: Data mining plays a crucial role in optimizing human
resource management by uncovering valuable patterns from large datasets. This study
aims to predict human resource requirements using a novel approach that combines
neural networks with the Whale Optimization Algorithm (WOA) and Simulated
Annealing (SA).

Method: This applied, quantitative research analyzed a dataset of 30,000 records. The
proposed method integrates neural networks' pattern recognition capabilities with
WOA and SA's optimization strengths to enhance the accuracy and efficiency of
human resource needs prediction. The hybrid model was designed to address
limitations in traditional forecasting methods.

Findings: The hybrid model demonstrated significant improvements over traditional
methods, achieving a 15% increase in prediction accuracy and a 20% reduction in
computational time. It also showed enhanced robustness when tested with varied input
parameters, maintaining consistent performance across different scenarios.
Conclusion: This study underscores the potential of advanced data mining techniques
in enhancing human resource planning. The proposed method offers organizations a
more reliable tool for forecasting staffing needs and making strategic decisions. Future
research should explore its applicability across various industries and investigate its
potential for real-time workforce optimization. Additionally, integrating this model
with existing HR systems could provide a comprehensive solution for dynamic
workforce management.
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Intelligent Prediction of Human Resource Requirements in
Organizations: A Data Mining Approach

Extended ABSTRACT

Background and Obijective: In recent years, human resources have become a central focus for
organizations, with a substantial portion of their time and investment dedicated to optimizing
workforce management. The success or failure of an organization is intricately linked to how
effectively it attracts, retains, and deploys workforces. One of the most critical management
challenges is selecting and placing the most suitable individuals in the right roles. Data mining,
which involves extracting valuable, unexpected, and insightful patterns from large datasets, has
become an essential tool in this context. This study aims to intelligently predict the number of
human resources needed within an organization, thereby facilitating more informed decision-
making in this critical area. The goal is to develop a reliable model that can enhance organizational
efficiency by accurately forecasting workforce requirements.

Methodology: This applied research adopts a quantitative approach, utilizing a dataset containing
30,000 records. The study introduces a novel method by combining neural networks with the
Whale Optimization Algorithm (WOA) and Simulated Annealing (SA). Neural networks, known
for their capability to recognize patterns and predict outcomes, are integrated with the Whale
Optimization Algorithm, a metaheuristic inspired by the foraging behavior of humpback whales,
to optimize the prediction process. Additionally, Simulated Annealing is employed to further
refine the optimization, ensuring that the model converges to the best possible solution while
avoiding local optima. This hybrid approach is designed to provide a more accurate and efficient
means of predicting human resource needs.

Findings: The implementation of the proposed method yielded significant improvements in
prediction accuracy and efficiency compared to other traditional methods. The hybrid model,
combining neural networks, Whale Optimization Algorithm, and Simulated Annealing,
outperformed existing approaches in several key performance metrics. This model not only
demonstrated higher accuracy in predicting workforce requirements but also exhibited faster
convergence and greater robustness. These findings suggest that the proposed method is a powerful
tool for human resource planning, offering organizations a more reliable and effective way to
anticipate and meet their staffing needs.

Conclusion: The study underscores the importance of advanced data mining techniques in
enhancing human resource management. By integrating neural networks with the Whale
Optimization Algorithm and Simulated Annealing, the research presents a novel approach that
significantly improves the accuracy and efficiency of workforce predictions. The superior
performance of the proposed method highlights its potential to support more strategic decision-
making processes within organizations. This approach not only optimizes the allocation of human
resources but also contributes to the overall success of the organization by ensuring that the right
personnel are in the right positions. Future research could explore the adaptability of this method
across different industries and organizational contexts to further validate its effectiveness.

Keywords: Human Resources, Data Mining, Artificial Neural Network, Blue Whale Algorithm,
Refrigeration Simulation.
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Algorithm 1: Pseudo-code of the WOA algorithm

1: Initialize the whales population X; (i= 1, 2, ..., n)
2: Calculate the fitness of each solution

3: X" = the best search agent.
4: while 1 < maximum number of iteration do

5: | for every solution do
6: Update a, A, C., [, and p
7 if (p<0.5) then
8: if (|4]<1) then
9: | Update the position of the current solution
10: elseif ( |4/ > 1) then
11: Random solution is generated
12: Update the position of the current solution
13: else if ( p >=0.5) then
14: | Update the position of the current solution
15: — end
16: Check whether any solution exceeds the search space and adjust it
17: Compute the fitness of every solution
18: UpdateX™ if there is a better solution
19: r=r+1
20: L end

21: return X
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Simulated annealing algorithm

1 Select the best solution vector x;, to be optimized
2 Initialize the parameters: temperature 7, Boltzmann’s constant &, reduction factor ¢
3 while termination criterion is not satisfied do

4 for number of new solution

6 Select a new solution: x;+Ax

7 if flxytAx) > fix,) then

8 Joew =flxg + AX); xp=xp + Ax

9 else

10 Af=_ﬂ.\'u + Ax) —ﬂ'\'n)

11 random r(0, 1)

12 if r > exp(-AfkT) then

13 Joew =Sflxg + AX), xp=2x3+ Ax
14 else

15 Joew =1xp),

16 end if

17 end if

18 J=Foew

19 Decrease the temperature periodically: T=¢x T
20 end for

21 end while
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iloads mulas ¥ Jgu Djg0 a0 Ll pl jo 6 IC01,8 sl )61 (slo 2l \b
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WOA

Iterations = 50, Population = 100, al_Init =2, al_Final = 0, a2_Init = -1,
a2 Final=-2, b=1 Beta=1.0;

SA

Iterations = 50, Population = 100, T0=10, alpha=0.99;
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