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ABSTRACT 
 
In this project, the Entropy-Additive Ratio Assessment (Entropy-ARAS) method is 
integrated with a user-friendly Microsoft Excel template. Traditionally, the decision maker 
chooses the best option or the best alternative independently of mathematical analysis. 
The project used the Entropy-ARAS to resolve the complex multi-criteria decision-making 
(MCDM) problems. The ARAS method is used to select the best alternative, and the 
Entropy method is used to establish the weights of the criteria. On the other hand, the 
Microsoft Excel template is designed to facilitate the complex MCDM problems by offering 
an organized and transparent framework for assessing the alternatives according to the 
multiple conflicting criteria. The novelty of this innovation lies in the incorporation of the 
Entropy-ARAS method into a Microsoft Excel template. Users can make an efficient and 
transparent decision without programming knowledge. The implementation of this 
template will guarantee the consistency of the final decisions and minimize the 
computation errors. In addition, the Excel-based Entropy-ARAS tool helps users 
comprehend and apply MCDM techniques to real-world problems as well as improve the 
quality and speed of decision-making.  
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INTRODUCTION 
 
Multi-criteria decision making (MCDM) is a branch of operations research (OR) that deals 
with evaluating and choosing between alternatives that are characterized by multiple 
conflicting criteria. Choosing the best alternatives is a complex process that requires 
careful consideration of various criteria. Numerous MCDM methods can be employed to 
address MCDM problems. Traditionally, decision-makers make decisions based on their 
subjective preferences without the involvement of mathematical analysis. The application 
of the MCDM method is expected to reduce bias and guarantee a structured and efficient 
decision-making process. This project proposes integrating the Entropy method with the 
Additive Ratio Assessment (ARAS) method. The ARAS method was introduced by 
Zavadskas and Turskis (2010). This method is based on comparing the ratios of utility 
function values for the alternatives to the optimal value, which allows for the determination 
of the proportional similarity of each alternative to the ideal alternative (Yücenur & Maden, 
2024). It ranks a finite number of alternatives in relation to an ideal alternative by evaluating 
the proportionate utility ratio, which significantly improves the decision-making process 
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(Goswami et al., 2022). This approach not only evaluates the performance of the 
alternatives but also offers advantageous information concerning the proportional 
similarity of each alternative to the optimal choice (Yücenur & Maden, 2024). 
 
The determination of the weight values is one of the important steps in the ARAS 
framework. The weight values are usually determined by the expert evaluation (Zavadskas 
& Turskis, 2010). Still, in this project, the Entropy method is employed to calculate the 
weight of the criteria. Entropy is an objective weighting method introduced by Shannon in 
1948. This method is used to calculate the criteria weights without taking the decision-
maker’s opinion into consideration (Goswami et al., 2022). This method is fully 
independent of the decision maker’s involvement and does not require any pairwise 
comparison matrix. Therefore, this method is free from inconsistency and does not require 
consistency checking for human judgments (Goswami et al., 2022). This project presents 
a user-friendly Microsoft Excel template that employs the Entropy-ARAS method to solve 
an MCDM problem. This tool will not only boost the decision-making process but is also 
expected to enhance its quality and speed. 

 
 

OBJECTIVE 
 
The objectives of the project are: 
 

i. To design a user-friendly tool that integrates the Microsoft Excel template with the 
Entropy-ARAS method. 

ii. To facilitate the decision-making process by providing a tool that automates the 
Entropy-ARAS calculation process. 

 
 
DESCRIPTION OF THE PROJECT 

 
This decision-making process involves three main phases. The first phase is data 
collection. The information about the criteria and alternatives is gathered. Then, the data 
are entered in a Microsoft Excel template. Figure 1 shows the decision matrix, which 
presents the evaluation of each alternative with respect to each criterion.  
 
The second phase involved the application of the Entropy method to obtain the criteria 
weight. Once the decision matrix is constructed, it is first normalized. Then, the Entropy 
values and the degree of divergence for each criterion are calculated. Based on these, the 
weights of the criteria are determined. Figure 2 illustrates both the normalized decision 
matrix and the calculated weights.  
 
The final phase involved applying the ARAS method to select the best alternatives. The 
process begins with the construction of the decision matrix. Next, the minimum and 
maximum criteria are identified, and any minimum criteria are converted into maximum 
criteria. Following this, the decision matrix is normalized, and the weighted normalized 
matrix is calculated. Next, the optimal values for each alternative and their respective 
degrees of utility are determined. Finally, the best alternative is identified based on the 
utility degree values. Figure 3 shows the ranking of the alternatives. 
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Figure 1: Decision matrix   

 

 
Figure 2: Normalized decision matrix and the weights of the criteria 

 

 
Figure 3: The ranking of the alternatives 

 
 
NOVELTY 
 
This project introduces a customizable and automated Microsoft Excel template that 
integrates the Entropy and ARAS methods, enabling users to perform MCDM analysis 
without the need for advanced programming or third-party software. 
 

 
CONCLUSION 
 
The Excel-based Entropy-ARAS tool is expected to guarantee consistency of the decision-
making process and reduce calculation errors. The tool not only enhances the quality and 
speed of decision-making but also helps users to implement the MCDM techniques in real-
world problems with their choices of alternatives and criteria. 
 
 
 
 



 
 

Negeri Sembilan International Exposition & Research Symposium 2025 © Universiti Teknologi MARA Cawangan Negeri Sembilan 242 

REFERENCES 
 
Goswami, S. S., Behera, D. K., Mitra, S., Saleel, C. A., Saleh, B., Razak, A., Buradi, A., & 

Ketema, A. (2022). Development of entropy embedded COPRAS-ARAS hybrid 
MCDM model for optimizing EDM parameters while machining high carbon 
chromium steel plate. Advances in Mechanical Engineering, 14(10), 1–17. 
https://doi.org/10.1177/16878132221129702 

Yücenur, G. N., & Maden, A. (2024). Sequential MCDM methods for site selection of 
hydroponic geothermal greenhouse: ENTROPY and ARAS. Renewable Energy, 
226, 120361. https://doi.org/10.1016/j.renene.2024.120361 

Zavadskas, E. K., & Turskis, Z. (2010). A new additive ratio assessment (ARAS) method 
in multicriteria decision-making. Technological and Economic Development of 
Economy, 16(2), 159–172. https://doi.org/10.3846/tede.2010.10. 

  

https://doi.org/10.1177/16878132221129702
https://doi.org/10.1016/j.renene.2024.120361

	NSIEX Cover Abstract.pdf
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract
	Compilation of YS PS RS edited 6.10.25
	Compilation of YS PS RS edited 6.10.25
	NSIEX Cover Abstract



