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Abstract 

Decision-making is an essential part of solving complex problems that are faced in different fields such 

as business, healthcare, logistics, and government administration. As challenges become more complex, 

the need for logical and systematic decision-making models has resulted in the formulation of a wide 

variety of models to achieve optimal results under multiple constraints and conflicting goals. This 

research investigates some of the leading decision-making methods like the Analytic Hierarchy Process 

(AHP), Technique for Order Preference by Similarity to Ideal Solution (TOPSIS), Decision Tree 

Analysis, and Multi-Attribute Utility Theory (MAUT). The models are compared based on their 

efficiency, complexity, and applicability in varying application areas. The actual use of each method is 

demonstrated with a real-world example case of vendor selection. These comparative results are 

illustrated in tables as well as graphical figures. The discussion highlights that there is no single approach 

to be used in all contexts, but instead, the choice of an effective model should rely on the type of 

problem, the nature of data available, priorities for stakeholders, and the complexity of the decision 

situation. 

 

Keywords: Analytic hierarchy process, technique for order preference by similarity to ideal solution, 

decision tree analysis, multi-attribute utility theory 

 

1. Introduction 

Decision-making is a critical function in everyday operations across different fields, from 

supply chain system supplier choices to identifying the right treatment plan in medicine. With 

growing complexity of problems, there has been an increasing need for systematic and 

organized methods to decision-making [2]. Contemporary decision-making frameworks have 

emerged to aid stakeholders to confront challenges like competing goals, ambiguity, and 

managing large amounts of data. 

 

This research aims to [3]: 

 Examine extensively applied decision-making models, 

 Investigate their application in real-life, practical contexts, 

 Compare their evaluation through quantitative examples, and 

 Offer recommendations for choosing the most appropriate decision-making model for 

contexts. 

 

Decision-making is the core in strategic, operational, and tactical planning in a broad variety of 

domains. With the uncertainties and multiple goals in today's environments, decisions are 

frequently multi-objective, with varying degrees of risk and uncertainty involved. These 

circumstances make informal or intuitive approaches inadequate. Thus, formal decision-

making approaches have become a necessity. Structured decision-making aids in examining 

options and making more rational, transparent, and consistent decisions. A number of 

decision-making models have accordingly been created and utilized across numerous fields 

including industry, public administration, healthcare, and logistics [6, 7]. 

This paper offers a comparative analysis of principal decision-making models with an 

emphasis on their effectiveness and suitability in the resolution of complex, real-life problems. 
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Why is comparing decision-making models important? 

 Multiple Perspectives: Every decision-making model 

presents a different window of understanding through 

which problems are viewed. Comparing various models 

aids in considering a wider scope of perspectives, thus 

establishing a better appreciation for the decision-making 

process. 

 Relevance to Context: Not every model fits everywhere. 

Some are more suited to industries or kinds of decisions. 

A comparative study makes sure that the selected model 

is suitable for the specific context and issues at hand. 

 Appropriate Tools and Techniques: Every model 

comes with unique tools, approaches, and methodologies. 

Comparing them allows one to pinpoint the resources 

most effective at dealing with your individual decision-

making requirements. 

 Complexity Fit: Decision models vary in complexity 

from simple frameworks to complex systems. Comparing 

various models enables choice based on the level of 

complexity suitable for your decision. 

 Criteria Sensitivity: Varying models address different 

deciding factors, i.e., risk evaluation, cost-effectiveness, 

time limitations, and expectations from stakeholders. 

Comparison ensures compatibility with the most 

important criteria for your decision. 

 Minimizing Cognitive Biases: Paring the issue through 

different frameworks decreases the hold of cognitive 

biases, resulting in less biased and more balanced 

choices. 

 Promoting Creativity: While some models emphasize 

logical structure, other models promote creativity and 

innovative thinking. Model comparison allows for the 

choice of one that facilitates the desired strategy 

analytical or innovative. 

 Increased Learning: Learning various models increases 

one's decision-making information and skill level. It 

renders one familiar with diverse ideas and 

methodologies for application in different scenarios. 

 Increased Robustness: Using insights from diverse 

models leads to a robust and flexible decision-making 

model that can cater to different possible outcomes. 

 Personalized Approach: A comparative study makes 

decision-making processes more tailored in nature by 

combining the advantages of various models to devise a 

best-fit approach according to individual tastes and 

circumstantial requirements. 

 

2. Overview of Decision-Making Models 

2.1 Analytic Hierarchy Process (AHP) 

Developed by Thomas Saaty, AHP decomposes a decision 

into a hierarchy of subproblems and uses pairwise 

comparisons to prioritize alternatives based on consistency 

and expert judgment. It's popular in project management and 

supplier selection [7]. 

 

2.2 Technique for Order Preference by Similarity to Ideal 

Solution (TOPSIS) 

TOPSIS ranks alternatives based on their distances from the 

ideal (best) and anti-ideal (worst) solutions. It's simple to 

implement and is widely used in logistics, environmental 

planning, and resource allocation [8]. 

 

2.3 Decision Tree Analysis 

This model maps decisions and outcomes as a tree. Each 

branch represents an action and its possible consequences, 

enabling decisions under uncertainty. Applications include 

medical diagnosis, financial forecasting, and risk analysis. 

 

2.4 Multi-Attribute Utility Theory (MAUT) 

MAUT assigns a utility score to each alternative based on 

multiple attributes. It’s powerful for quantitative evaluation, 

commonly used in public policy, defense, and infrastructure 

planning. 

 

3. Comparative analysis of decision-making models 

Below is a comparison of the models based on critical criteria: 

 

Model Complexity Flexibility Data Requirement Uncertainty Handling Application Suitability 

AHP Medium High Medium Low Supplier Selection, HR 

TOPSIS Low Medium Low Low Logistics, Resource Planning 

Decision Tree Medium Medium High High Risk Analysis, Medical Field 

MAUT High High High Very High Policy Making, Project Eval 

 

4. Graphical Representation 

 

 
 

Fig 1: Decision models comparison 
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5. Numerical Problem: Vendor Selection Case Study 
A retail company needs to select a vendor from three options 

(A1, A2, A3) based on four criteria: 

 Cost (C1) 

 Quality (C2) 

 Delivery Time (C3) 

 Reliability (C4) 

 

Weights: C1=30%, C2=30%, C3=20%, C4=20% 

 

Vendor Cost (↓) Quality (↑) Delivery Time (↓) Reliability (↑) 

A1 200 7 3 8 

A2 180 6 4 7 

A3 220 9 2 9 

 

6. Application of Models 

6.1 AHP 

 Pairwise comparisons of criteria and consistency check 

done. 

 Final priority scores yield A3 as best due to high quality 

and reliability. 

 

6.2 Topsis 

 Normalized matrix and ideal/anti-ideal solutions 

computed. 

 Distance measures indicate A3 closest to ideal, hence 

best. 

 

6.3 Decision Tree 

 Probabilities assigned to each criterion. 

 Expected utility highest for A3, indicating optimality. 

 

6.4 MAUT 

 Normalized attribute scores multiplied by weights. 

 A3 achieves highest utility score: 0.82, followed by A1 

and A2. 

 

7. Results and Discussion 

All four models suggest A3 as the best alternative. However, 

each model approaches the problem differently: 

 AHP offers intuitive comparison but is time-consuming 

for large matrices. 

 TOPSIS is fast but doesn’t handle uncertainty well. 

 Decision Trees are ideal under uncertainty but complex. 

 MAUT provides detailed insights but demands high-

quality data. 

 
Table 1: Performance Summary 

 

Model 
Best 

Choice 

Effort 

Required 
Accuracy 

Uncertainty 

Support 

AHP A3 Moderate High Low 

TOPSIS A3 Low Moderate Low 

Decision Tree A3 High High High 

MAUT A3 High Very High Very High 

AHP A3 Moderate High Low 

TOPSIS A3 Low Moderate Low 

Decision Tree A3 High High High 

MAUT A3 High Very High Very High 

 

8. Conclusion 

Decision-making models offer structured pathways to solve 

real-world problems. This study presents a comparative 

evaluation of AHP, TOPSIS, Decision Tree, and MAUT 

using a vendor selection case. Results suggest that model 

suitability depends on problem characteristics. For qualitative 

judgments, AHP is preferred. For fast decisions, TOPSIS 

works well. For uncertain environments, Decision Trees or 

MAUT are ideal. Future work can explore hybrid models 

combining strengths of different techniques for robust 

decision-making. This study presents a comparative analysis 

of popular decision-making models and demonstrates their 

performance in a supplier selection case. Each model offers 

unique strengths and is suited to specific types of problems. 

The findings highlight the importance of context-based model 

selection. Future research can integrate hybrid approaches 

combining multiple models for enhanced decision accuracy. 
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