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Abstract: Recruitment is an essential aspect of human resource management at a university, 

particularly at Makassar State University. Selection is a step in the recruitment process that 

determines whether prospective students who apply are a good fit for the program of study. The 

advancement of information systems facilitates the recruitment registration process. Currently, the 

assessment system for prospective student teachers is still lacking. In this study, we developed a 

system and an assessment rubric that was reviewed based on a theoretical approach that affects 

interests, personality, appearance, and academic ability. The decision support system is present to 

assist decision-makers in receiving appropriate recommendations for prospective teacher students 

who have been selected. The proposed research aims to assess prospective teacher students' 

graduation ranking based on the assessment indicators from the compiled rubric. This study 

employs the MAUT method's development, which is carried out in stages, hence the Multi-Level 

MAUT, combined with Min-Max Normalization. Because assessment metrics are classified, we 

combine several MAUT methods to reach a final decision. The algorithm produces good results, 

namely the ability to rank correctly based on stakeholder preferences.  

Keywords: Decision Support System, Multi-Attribute Utility Theory, Student Recruitment, Teacher 

Candidate Recruitment 

 

1. Introduction 

The new student recruitment system is one of the most important aspects of human 

resource management for students planning to attend a university, particularly for 

Educational Personnel Education Institutions (Lembaga Pendidikan Tenaga 

Kependidikan or LPTK). This is due to the LPTK's uniqueness, as its output will be a 

teacher with special interests and talents. Selection is a part of the recruitment process 

that determines whether prospective students who apply are appropriate for the 

intended study program and have the necessary interests and talents for this teaching 
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profession [1]–[3]. The university records new students who register and re-register using 

a new student admissions information system. 

In the system to measure competencies, we call them "hard abilities," such as 

educational background, knowledge and skills, qualification certificates, languages, etc. 

On the other side, we call some competencies "soft abilities," such as personal 

characteristics, performance level, etc. [4]. As the process has progressed, the number of 

new student registrant data has increased from year to year, necessitating developing an 

assessment system capable of accurately assessing the ability and suitability of 

prospective students. Interests, personality, portfolio, and academic tests are all 

components that can be used as assessment indicators [5], [6]. 

This study proposes a Decision Support System (D.S.S.) based on Multi-Attribute 

Utility Theory (MAUT) to analyze portfolio value. The MAUT method is a quantitative 

comparison method that incorporates measurements from multiple criteria. Each 

criterion has several alternatives that can be used to find a solution, and to find a suitable 

alternative, the value of each alternative is multiplied by a predetermined priority. As a 

result, the outcome or best value of the alternatives will be chosen as a solution. MAUT 

is a multi-attribute decision-making method that provides a framework for combining 

various objectives and uncertainties to aid decision-making in portfolio assessments 

involving multiple criteria [7]. 

The MAUT method is also used to assess personal values. The value used as analysis 

input is derived from the scoring results based on Holland's personality theory. The 

output is a personality rating of prospective students based on the dominant personality's 

suitability for each study program. The input values derived from the interest test and 

academic tests have been stated in the appropriate range so that the scores can be used 

directly for the final analysis. 

 Several studies have been conducted regarding the decision support system for 

recruitment using the MAUT method. The use of MAUT for employee recruitment in 

companies can provide an accuracy of 93.33% by comparing the assessment results with 

the old system. The criteria used are administrative, psychological, interview, and health 

tests [8]. MAUT can also be used to assess the best performance of an employee [9], [10]. 

This research can rank employees with the best performance based on the final result of 

the MAUT score. Research on the comparison of MAUT and TOPSIS methods in 

determining Bidik Misi scholarship recipients was carried out on 150 data. The MAUT 

method can produce an accuracy of 94.667%, while the TOPSIS method only produces an 

accuracy of 48% [11]. MAUT theory can also be used to determine the best performance 

benchmarking in a study class [12]. A strong advantage of using MAUT for this research 

is its ability to consider all important metrics and determine the best overall performance 

for this data. In addition, MAUT allows the comparison of different types of data to be 

compared directly. In the business field, MAUT can also support a decision, for example, 

choosing a co-branding partner [13]. Decision-makers sometimes face a dilemma in 

selecting a good co-branding partner. The wrong decision will fail the operation and 

increase the negative brand image. This study determined the best co-branding partner 

based on the MAUT method. Research on the selection of wall systems for offices can 

also be carried out using the MAUT method [10]. Some of the categories used include 

material weight, wind resistance, fire resistance, economic value, etc. All of these 

categories will result in a decision to determine the best material according to the 

preferences of the office owner. MAUT is also used for selecting diplomats. The results 

of testing 50 sample data to calculate the selection of foreign diplomats using the MAUT 

method were 94% [14]. MAUT can also be used to evaluate the design of low-density 
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residential units to increase the company's profits from a particular design, by assessing 

changes in market share as a result of the attributes of the units being built [15]. In another 

case, MAUT is used to categorize railway embankments in order to prioritize 

maintenance activities. The model's results can be used as a support for the decision-

making process for maintenance planning [16].  

Table 1. Literature of Study 

Previous Study Strengths Weakness 

1. Decision Support System for 

Employee Recruitment of A 

Company Using Multi-Attribute 

Utility Theory. 

MAUT for company employee 

recruitment can provide an accuracy of 

93.33% by comparing the assessment 

results with the old system. 

The MAUT method is 

very dependent on 

giving weight to each 

criterion, so it requires a 

rubric that has been 

analyzed according to 

the decision-maker 

2. Comparison of two methods 

between TOPSIS and MAUT in 

determining BIDIKMISI 

scholarship. 

The MAUT method can produce an 

accuracy of 94.667%. 

3. The use of multi-attribute utility 

theory to determine the overall 

best-in-class performer in a 

benchmarking study. 

A strong advantage of using MAUT for 

this research is its ability to consider all 

important metrics and determine the best 

overall performance for this data. 

4. Implementation of Multi-Attribute 

Utility Theory (MAUT) method for 

selecting diplomats. 

Based on testing 50 sample data to 

calculate the selection of foreign 

diplomats using the MAUT method, the 

results were 94%. 

5. An application of Multi-Attribute 

Utility Theory (MAUT) to the 

prioritization of rural roads to 

improve rural accessibility in 

Nigeria 

The result recommends that decision-

makers adopt a similar approach in 

selecting rural roads for an upgrade 

instead of selecting roads based on 

political considerations 

 

MAUT method is used to prioritize rural roads to improve rural accessibility. The 

result recommends that decision-makers adopt a similar approach in selecting rural 

roads for an upgrade, instead of selecting roads based on political considerations [17], 

and to satisfy the requirements of high energy density, high power density, quick 

response, and long lifespan for energy storage systems (E.S.S.s). MAUT method has 

significant advantages in solving the incommensurability and contradiction among 

multiple attributes [18]. From several examples of research that has been carried out, it 

can be seen that the MAUT method is flexible and can be used in various fields to support 

a decision. Table 1 shows some of the literature on the study. 

2. Method 

The MAUT method is also used to assess personal values. The value used as analysis 

input is derived from the scoring results based on Holland's personality theory. The 

output is a personality rating of prospective students based on the dominant personality's 

suitability for each study program. The input values derived from the interest test and 

academic tests have been stated in the appropriate range so that the scores can be used 

directly for the final analysis. The data search in the literature study was done by looking 
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for references in many books and journals related to decision support systems using the 

MAUT method. This method of data collection also makes use of internet media. 

This system's system development method is a spiral, evolutionary software process 

model that combines an iterative prototyping approach with controlled aspects in the 

waterfall model. The spiral model allows rapid software development, progressing from 

less complete software versions to more complete ones [19]. This study's spiral model 

process has four stages: communication, planning, modeling, and construction. 

Communication is the first stage to identify problems that arise later, and then the 

system's needs are formulated. Estimates of the costs required to manufacture software, 

scheduling system creation time, and software risk analysis are performed during the 

planning stage. The stages of modeling, analysis, and system design are completed, and 

the decision model analysis employs the MAUT method. Data flow diagrams (DFD), 

entity relationship diagrams (E.R.D.), flow charts, and interfaces define system analysis. 

Furthermore, the system design is defined using the database structure, table 

relationships, and a data dictionary. Then, during the construction stage, coding and 

testing are performed on the system that has been built. 

The final evaluation scheme V(x) of an object x, defined as the weight added to the 

value relevant to the criterion value, is Multi-Attribute Utility Theory (MAUT). MAUT is 

used to convert multiple criteria to a numeric value on a scale of 0 to 1, with 0 representing 

the worst option and 1 representing the best. MAUT is based on using a utility function 

to measure decision makers' preferences by assigning a numerical index to different 

levels of satisfaction [20]. 

This method is based on the value of each alternative in terms of the decision maker's 

preferences, which can be identified by breaking down the decision into things of value, 

measuring the value provided by each available alternative, and measuring the value of 

a function that includes attribute performance measures and weights that reflect the 

interests and scale [21]. 

Figure 1 depicts the calculation steps in the MAUT method for analyzing the portfolio 

value of prospective teacher students: 

• Break the decision down into different criteria. 

• For each criterion, determine the normalization criteria. 

 

𝑤𝑖 =
𝑤𝑖

∑ 𝑤𝑖
𝑛
𝑖=1

 (1) 

  

Furthermore, if the total weight of the criteria is added up, the normalized criterion 

weight is 1 (one). 

∑𝑤𝑖 = 1

𝑛

𝑖=1

 (2) 

  

w_i = ith criterion weight 

n     = number of criteria 

i     = criteria 

 

 

 

 

• Make a list of all possible solutions. 

• Determine the matrix normalization value for each alternative based on its 

characteristics. 
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𝑈(𝑥) =
(𝑥 − 𝑥−)

(𝑥𝑖+ − 𝑥𝑖−)
 (3) 

 

𝑈(𝑥) = normalization from alternative weight 

𝑥𝑖− = minimum weight criteria   

𝑥𝑖+ = maximum weight criteria   

𝑥  = alternative weight 

 

 

Figure 1. Flowchart of MAUT calculation 

 

• To determine the value of each alternative, multiply the utility by its weight. 

 

𝑉(𝑥) =∑𝑤𝑖𝑈(𝑥)

𝑛

𝑖=1

 (4) 

  

𝑉(𝑥) = evaluation weight 

𝑛   = criteria number 

𝑖   = criteria 

𝑤𝑖   = ith criterion weight 

𝑈(𝑥) = utility function value at ith criterion  

𝑥   = alternative  
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The phases of the MAUT method can be seen in Figure 1.Furthermore, the Min-Max 

Scaling method was used to assess personality. The personality tests using Holland's personality 

type were used to derive personality values. According to the personality criteria, there are six 

input values: realistic, investigative, artistic, social, enterprising, and conventional. The six 

generated values have a range of values that vary depending on the number of questions asked for 

each personality type. A balance of values scaled from 0 to 1 can be obtained by using Min-Max 

Scaling [22]. The Min-Max Scaling method's formula is as follows: 
 

𝑥′ =
𝑥 − 𝑥𝑚𝑖𝑛

𝑥𝑚𝑖𝑛 − 𝑥𝑚𝑎𝑥
 (5) 

  

𝑥 = initial value before normalization 

𝑥′ = normalization value 

𝑥𝑚𝑖𝑛 = minimum value  

𝑥𝑚𝑎𝑥= maximum value  

 

The proposed idea is to use the MAUT stratified method to obtain the final analysis 

because this study consists of several main categories accompanied by sub-categories. 

Multi-level MAUT is the name we gave to the proposed method. 
 

 
Figure 2. Structure of Categories and Sub-categories of Multilevel MAUT 

 

Figure 2 depicts the application of Multilevel MAUT, demonstrating how the MAUT 

method is used in categories with sub-categories. It aims to process multidimensional 

data to be worked on in a single dimension to produce a single final value. Several sub-

categories within the personality category include realistic, investigative, artistic, social, 

enterprising, and conventional.  

In the interest assessment, the score ranges from 0 to 130, according to the rubric. 

Furthermore, the min-max scaler technique is used for normalization to convert the range 

of values to a scale of 0 to 1. The personality value consists of 6 personality components 

based on Holland's theory. The six personality types were analyzed using the MAUT 

method. However, not all personality values will be used, and only personality values 

correspond to the department in which prospective teacher students apply. 

The novelty we proposed in this study was that we combined several assessment 

components with rubrics that had been previously analyzed and tested. Then each 
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component of the assessment will be ranked using the MAUT method. Then the MAUT 

score results in each assessment component at the final stage will be used again by the 

MAUT method to analyze the final results. We used the multi-level MAUT approach in 

the final analysis. 

Moreover, Holland's theory is used to help make promising career choices and requires 

the determination of coefficients that describe individuals and their (potential) work 

environments [23]–[25]. Based on Holland's personality theory, sub-categories in the 

main personality categories were obtained. Meanwhile, the primary portfolio category is 

divided into several sections: appearance, achievement, motivation, integrity, initiative, 

and communication [26]–[30]. 

 

4. Result and Discussion 

To conclude, the final analysis of the built decision support system includes four 

critical components. These components include interest, academic ability, personality, 

and portfolio test scores. There is no further data processing in assessing academic 

interest and ability because the input value data is ready for final score analysis. In 

contrast to portfolio and personality values, it is necessary to conduct an analysis first 

due to the various value ranges that must be balanced for them to be accumulated in the 

final score analysis to determine the rank of prospective teacher students. The portfolio 

component in the case study has six criteria to be tested, as shown in Table II. 

Table 2. Portofolio Criteria and Weight 

Code Criteria Weight 

C1 Appeal 6 

C2 Achievement 8 

C3 Motivation 7 

C4 Integrity 8 

C5 Initiative 8 

C6 Communication 9 

Total 46 

 

Each criterion in Table 2 has a significant value based on interviews with stakeholders. 

Appearance criteria are used to assess how attractive prospective teacher students are. 

Achievement criteria are used to assess accomplishments at the local, regional, and 

international levels. Motivation criteria are used to assess how far prospective students' 

motivation to become teachers has progressed. Integrity criteria are used to assess values, 

principles, and consistency.  

Table 3. Weight Criteria Normalization 

Code Criteria Weight Normalization 

C1 Appeal 6 6/46 = 0,130434783 

C2 Achievement 8 8/46 = 0,173913043 

C3 Motivation 7 7/46 = 0,152173913 

C4 Integrity 8 8/46 = 0,173913043 

C5 Initiative 8 8/46 = 0,173913043 

C6 Communication 9 9/46 = 0,195652174 

Total 46 1 
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Initiative criteria are used to assess prospective students' ability to take the initiative or 

make a decision. Communication criteria to assess prospective student teachers' verbal 

and nonverbal communication skills. 

The first step is to normalize the weight criteria. Six criteria are used in the portfolio 

assessment metric, as previously described. The weights assigned to each criterion are 

determined by assessment experts who serve as stakeholders in the recruitment system. 

Normalization is performed on each weight criterion to be scaled from a range of values 

ranging from 0 to 1 and used in the next stage. 

 

Table 4. Portfolio value from Student as Teacher Candidates 

Code C1 C2 C3 C4 C5 C6 

P1 100 125 100 100 100 100 

P2 100 100 100 90 90 90 

P3 100 90 90 80 100 100 

P4 90 95 100 100 80 90 

P5 80 110 95 90 100 90 

P6 90 85 100 90 80 80 

P7 100 90 80 100 90 70 

P8 90 85 95 70 100 80 

P9 100 90 100 90 90 90 

P10 75 85 100 80 100 100 

 

Table 4 shows input value examples for the six portfolio criteria. The criteria for 

appearance, motivation, integrity, initiative and communication use a scale of 0 to 100, 

whereas achievement uses a scale with no definite limits. The higher the level of 

achievement and the number of certificates obtained by a teacher candidate, the greater 

the value obtained by the participant. 

 

Table 5. Normalization value portfolio result 

Code C1 C2 C3 C4 C5 C6 

P1 1 1 1 1 1 1 

P2 1 0,375 1 0,667 0,5 0,6667 

P3 1 0,125 0,5 0,333 1 1 

P4 0,6 0,25 1 1 0 0,6667 

P5 0,2 0,625 0,75 0,667 1 0,6667 

P6 0,6 0 1 0,667 0 0,333 

P7 1 0,125 0 1 0,5 0 

P8 0,6 0 0,75 0 1 0,333 

P9 1 0,125 1 0,667 0,5 0,667 

P10 0 0 1 0,333 1 1 
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The next step is to normalize the value of the input portfolio. This is done to 

homogenize values so that previously different ranges of values can be scaled to a range 

of 0 to 1. There is one portfolio criterion, achievement, that does not have a definite value 

limit. As a result of normalization, all of the criteria in the portfolio evaluation are 

converted to have a maximum value of 1 and a minimum value of 0. After obtaining the 

normalization results on the criteria weights and normalization on the input values, the 

multiplication process is applied to these values, yielding MAUT scores for portfolio 

assessment. The same is true for personality traits. The MAUT method was used to assess 

personality values. The following is an example of personality input values, which are 

divided into six categories: realistic (R), investigative (I), artistic (A), social (S), 

enterprising (E), and conventional (C). 

Table 6. Normalization value portfolio result 

Code C1 C2 C3 C4 C5 C6 Total 

P1 0,130 0,174 0,152 0,174 0,174 0,196 1 

P2 0,130 0,065 0,152 0,116 0,087 0,130 0,681 

P3 0,130 0,022 0,076 0,058 0,174 0,196 0,656 

P4 0,078 0,043 0,152 0,174 0 0,130 0,578 

P5 0,026 0,109 0,114 0,116 0,174 0,130 0,669 

P6 0,078 0 0,152 0,116 0 0,065 0,412 

P7 0,130 0,022 0 0,174 0,087 0 0,413 

P8 0,078 0,000 0,114 0 0,174 0,065 0,432 

P9 0,130 0,022 0,152 0,116 0,087 0,130 0,638 

P10 0 0 0,152 0,058 0,174 0,196 0,580 

 

Table 7. Personality value of Student as Teacher Candidates 

Code R I A S E C 

P1 150 130 120 140 130 100 

P2 90 110 140 135 150 90 

P3 130 90 90 80 100 100 

P4 110 95 100 100 80 90 

P5 90 110 95 90 100 90 

P6 140 85 100 90 80 80 

P7 125 90 80 100 90 70 

P8 140 85 95 70 100 80 

P9 130 100 90 100 130 120 

P10 80 120 130 160 140 110 

 

Testing Holland's personality theory [12] yields the personality input value. This 

value is the sum of the values assigned to each question item representing a different 

personality type. Not all personality type values are used to determine prospective 

teacher students' graduation. This study used two personality types based on the 

recommended personality type for the intended study program. Experts who are also 
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stakeholders in the recruitment process provide references for determining 

recommendations for personality types following the study program. For example, the 

Computer Engineering study program uses realistic (R) and investigative (I) personality 

types. 

Table 8. Criteria and Weight of Personality 

Code Criteria Bobot 

K1 Personality 1 10 

K2 Personality 2 6 

 

Total 16 

In Table 8, a weight ratio of 10:6 is used between Personality 1 and Personality 2. 

 

Table 9. Weight Criteria Normalization 

Code Criteria Weight Normalization 

K1 Personality 1 10 10/16 = 0,625 

K2 Personality 2 6 6/16 = 0,375 

 

Total 16 1 

 

The weight criteria are then normalized to a scale with values ranging from 0 to 1. 

This normalization is also required because the scoring will be determined by the number 

of questions available to test each personality type, with no reference to the maximum 

range of values. 

Table 10. Personality Value Normalization Result 

Code R I 

P1 1 1 

P2 0,143 0,556 

P3 0,714 0,111 

P4 0,429 0,222 

P5 0,143 0,556 

P6 0,857 0 

P7 0,643 0,111 

P8 0,857 0 

P9 0,714 0,333 

P10 0 0,778 

 

Table 10 shows an example of the results of normalizing the input of normalized 

personality values. The MAUT score from the personality assessment is calculated in the 

same way by multiplying the normalization value of the personality weight criteria by 

the normalized value of the personality input. 
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Table 11. Personality And Weight Value Multiplication Result 

Code R I Total 

P1 0,625 0,375 1 

P2 0,089 0,208 0,298 

P3 0,446 0,042 0,488 

P4 0,268 0,083 0,351 

P5 0,089 0,208 0,298 

P6 0,536 0 0,536 

P7 0,402 0,042 0,443 

P8 0,536 0 0,536 

P9 0,446 0,125 0,571 

P10 0 0,292 0,292 

 

The final analysis can be calculated after obtaining the value of the portfolio and 

personality analysis results. The MAUT method is also used in the final value analysis. 

Interest, personality, academic, and portfolio test scores are the four components used. 

Table 11 shows some examples of input values for the final analysis. It shows that the 

value of interest is represented by 1 or 0, where 1 indicates interest and 0 indicates 

disinterest. Furthermore, the personality value is derived from the previous MAUT score 

calculation results. Academic scores are calculated from computer-based test scores with 

a value range of 0-100, so they can be used directly without being processed first. The 

portfolio value is the MAUT score obtained in the previous stage. The four main criteria 

for determining the final score are interest, personality, academics, and portfolio. The 

MAUT algorithm is used to calculate the final score. We named the method Multilevel 

MAUT because MAUT is used on multiple levels. The MAUT method is used first in the 

main sub-categories and then continued in the main category. 

Table 12. Input Value of Final Result Analysis 

Code Interest Personality Academic Portfolio 

P1 1 1 0,98 1 

P2 1 0,298 0,85 0,681 

P3 0 0,488 0,90 0,656 

P4 1 0,351 0,83 0,578 

P5 1 0,298 0,75 0,669 

P6 1 0,536 0,79 0,412 

P7 0 0,443 0,88 0,413 

P8 0 0,536 0,93 0,432 

P9 1 0,571 0,78 0,638 

P10 0 0,292 0,86 0,580 
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The weighting and normalization of the main categories are shown in Table 13. The 

weights used in the assessment are based on expert references who also serve as 

stakeholders. 

Table 13. Normalization of Weight Criteria 

Code Criteria Weight Normalization 

A1 Interest 3 3/25 = 0,12 

A2 Personality 5 5/25 = 0,2 

A3 Academic 10 10/25 = 0,4 

A4 Portfolio 7 7/25 = 0,28 

Total 25 1 

 

After normalizing the weights, then proceed to the multiplication process between the 

normalization of the weight criteria and the input value criteria to get the MAUT score. 

Table 14. Value by Weight Multiplication 

Code A1 A2 A3 A4 Total 

P1 0,12 0,2 0,392 0,28 0,992 

P2 0,12 0,06 0,34 0,191 0,71 

P3 0 0,098 0,36 0,184 0,641 

P4 0,12 0,07 0,332 0,162 0,684 

P5 0,12 0,06 0,3 0,187 0,667 

P6 0,12 0,107 0,316 0,115 0,659 

P7 0 0,089 0,352 0,116 0,556 

P8 0 0,107 0,372 0,121 0,6 

P9 0,12 0,114 0,312 0,179 0,725 

P10 0 0,058 0,344 0,162 0,565 

 

The final stage is to rank after receiving the MAUT score in the final assessment. Table 

15 shows an example of passing grades sorted by final MAUT score in Table 14. 

Table 15. Student Graduation Ranking of Teacher Candidate 

Code Final Score 

P1 0,992 

P9 0,725 

P2 0,71 

P4 0,684 

P5 0,667 
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Code Final Score 

P6 0,659 

P3 0,641 

P8 0,6 

P10 0,565 

P7 0,556 

 

5. Conclusions and Suggestion 

Based on the analysis results, the algorithm that has been applied and tested can rank 

prospective students' selection for teacher recruitment in the system using four 

assessment indicators: interests, personality, academic tests, and portfolios. The ranking 

is ordered based on the multi-level MAUT analysis, where the MAUT results from all 

components of the assessment indicator are accumulated using the MAUT method for 

the final score. We also combine the Min-Max Normalization method to scale non-

category values, especially interest values, so that the final result can be analyzed with 

an output value of 0 to 100. 
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