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Choosing the right supplier is a strategic factor in supporting 

operational efficiency and a company's competitive advantage. 

This process requires a decision support system that is able to 

assess various alternatives objectively and in a structured 

manner. This study aims to develop a decision support system 

in the selection of the best supplier by combining the Response 

to Criteria Weighting (RECA) and Multi-Attribute Utility Theory 

(MAUT) methods. The RECA method is used to objectively 

determine the weight of each criterion based on the variation 

of data between alternatives, so as to reduce subjectivity in the 

weighting process. Meanwhile, the MAUT method functions to 

calculate the total utility value of each supplier based on the 

normalization value and weight that has been obtained. The 

results of the RECA method show the objective weight of each 

criterion, which is then used in the MAUT calculation process. 

The results of the analysis, obtained in the best supplier 

selection based on the total score of each candidate, it can be 

seen that PT Global Niaga Mandiri ranks first with the highest 

score of 0.6512, this shows that this company is the best choice 

in the supplier selection process. In second place is UD Anugrah 

Bersama with a score of 0.399, followed by PT Indo Logistik 

Prima in third place with a score of 0.3451. The combination of 

the RECA and MAUT methods has been proven to be able to 

produce accurate, rational, and accountable decisions. This 

system provides a measurable approach in filtering supplier 
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alternatives efficiently and is relevant to be applied to various 

other multi-criteria decision-making contexts. 

 

 

1. Introduction 
In an era of increasingly fierce business competition, choosing the right supplier is a crucial element in the 

sustainability and competitive advantage of a company[1], [2], [3]. Suppliers not only play the role of a supplier 

of raw materials or components, but also as a strategic partner in ensuring a smooth supply chain, final product 

quality, cost efficiency, and timeliness of production and distribution. Mistakes in choosing suppliers can cause 

supply disruptions, increased operational costs, and decreased customer satisfaction. The supplier selection 

process must be carried out systematically and objectively by considering various relevant criteria[4], [5], [6]. 

The main challenge in the supplier selection process lies in determining the weight of criteria which is often 

subjective and inconsistent, especially when it involves many decision-makers with different points of view. 

In complex decision-making, especially when it involves many criteria that interact with each other and 

influence each other, decision support systems (DSS) play a very important role. DSS is a computer-based 

system designed to assist decision-makers in solving semi-structured or unstructured problems by utilizing 

specific data, models, and analytical approaches[7], [8], [9]. In the case of supplier selection, for example, 

decision-makers are faced with various criteria such as quality, price, delivery reliability, and flexibility. DSS 

enables systematic data processing as well as the application of multi-criteria decision-making methods 

(MCDM) that can identify the best alternatives based on predetermined preferences and priorities[10], [11], 

[12]. DSS not only speeds up the decision-making process, but also improves accuracy, objectivity, and 

transparency in selecting the best alternatives[13], [14]. One of the main strengths of DSS lies in its ability to 

incorporate a variety of analytical methods in the decision-making process. In the context of supplier selection, 

the use of a combination of multi-criteria methods of respond to criteria weighting (RECA) and multi-attribute 

utility theory (MAUT) in DSS provides a comprehensive and scalable approach. 

The RECA method is an objective approach used to determine the weight of criteria based on the real response 

of decision-makers to the importance of each criterion in the alternative evaluation process[15]. RECA 

emphasizes the direct involvement of decision-makers in assessing each criterion by considering the urgency, 

influence, and level of relevance to the decision objectives to be achieved. These assessments are then converted 

into numerical form and mathematically processed to produce proportional weights and free from excessive 

personal bias. The main advantage of this method lies in its ability to accommodate collective preferences in a 

structured and consistent manner, thereby increasing objectivity in weighting criteria[16], [17], [18]. By using 

RECA, the decision-making process becomes more transparent, accountable, and accountable, especially in the 

context of a multi-criteria decision support system that demands fair and logical judgment. The RECA method 

is very suitable for strategic decision-making that involves various complex criteria, such as in the process of 

selecting suppliers, selecting employees, or evaluating projects. When RECA is applied in a decision support 

system, the resulting weighting results can be directly integrated into alternative evaluation methods such as 

the MAUT method. 

The MAUT method is one of the structured approaches in multi-criteria decision-making that has significant 

advantages in calculating the total utility of each alternative[19], [20], [21], [22]. The main advantage of MAUT 

lies in its ability to quantify decision-makers' preferences over various criteria and bring them together in a 

single utility value that represents the level of desirability of an alternative as a whole. MAUT uses a utility 

function that is linear or non-linear to convert the performance value of an alternative into a utility score based 

on a predetermined weight and preference scale[23], [24], [25]. This process makes comparisons between 

alternatives more objective, transparent, and easy to interpret. In addition, MAUT is flexible in handling various 

types of data (quantitative and qualitative that have been normalized), and is able to accommodate trade-offs 

between conflicting criteria. With these advantages, MAUT is very effective in a decision support system that 

requires a thorough and logical evaluation of alternatives. 
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The purpose of this study is to apply an effective and measurable decision support system in the process of 

selecting the best supplier through a combination of RECA and MAUT methods. This combination is designed 

to overcome the problem of subjectivity in determining the weight of criteria and increase accuracy in the 

evaluation and ranking of alternative suppliers. Through the implementation of RECA, the weight of each 

criterion is objectively determined based on the direct response to its level of importance, while MAUT is used 

to calculate the total utility value of each alternative based on the performance of the weighted criteria. By 

integrating these two methods into a decision support system, this study aims to provide a more systematic, 

transparent, and reliable solution for decision-makers in choosing the supplier that best suits the needs and 

strategies of the organization. 

The integration of RECA and MAUT is designed to combine the advantages of the correlation-based weighting 

objectivity of RECA with MAUT multi-tiered utility approach. In contrast to other hybrid methods such as AHP-

MAUT which tends to be subjective in determining weights or CRITIC-TOPSIS which focuses on ideal distances, 

this approach offers a uniqueness in balancing the analysis of the relationship between criteria with the 

numerical and rational evaluation of alternative preferences. The correlation-based weighting process in RECA 

allows the identification of relative influences between criteria without reliance on subjective preferences, 

while MAUT provides a systematic approach in measuring the utility of each alternative. This combination 

results in a model that is adaptive and relevant for the context of evaluation with complex and dynamic data. 

This approach can make a real contribution to the development of hybrid methods that are more accurate and 

applicable in decision support systems. 

2. Research Method 

2.1 Research Framework 
A research framework is a basic structure or systematic design that is used as a guideline in the implementation 

of a research[26], [27], [28]. This framework includes important elements such as problem background, 

problem formulation, objectives, benefits, theoretical foundations, research methods, and data analysis plans. 

With the existence of a research framework, research steps can be arranged in a directed and logical manner, 

so that the process of searching for data and analyzing results becomes more efficient and in accordance with 

the goals to be achieved. This framework also helps to ensure that all stages of research are interrelated and 

supportive in answering the problems that have been formulated as shown in Figure 1. 

 

Figure 1. Research Framework 

The research framework of figure 1 starts from the research object in this study is a number of alternative 

suppliers that will be evaluated based on various important criteria that affect the decision to choose a supplier. 

The data used is collected through a questionnaire that is distributed to decision-makers or parties who have 

direct experience in the supplier evaluation process, and supported by secondary data from company 

documents. In the data processing process, the RECA method is used to objectively determine the weight of 

criteria based on responses to the importance of each criterion. This method measures how much response to 

certain criteria is considered crucial in the context of supplier selection. After the weights are obtained, the 

MAUT method is applied to calculate the utility value of each alternative supplier based on its performance 

against each criterion, resulting in the final ranking. The result analysis was carried out by interpreting weight, 
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utility score, and final rating to evaluate whether the combination of RECA and MAUT methods was able to 

provide rational, transparent, and can effectively support decisions in selecting the best supplier. 

2.2 RECA Method 
The RECA method is an objective approach in determining the weight of criteria based on the level of response 

or sensitivity of the assessment data to each criterion. This method calculates weights based on how much 

influence or contribution each criterion has on the difference in assessment between alternatives. In other 

words, the higher the response (variation or spread) of a criterion to alternative data, the greater the weight 

given to that criterion. RECA aims to avoid subjectivity in giving weight by utilizing available empirical data, so 

that decision-making results become more fair and statistically accountable. 

The first stage in the RECA method of creating a decision matrix is a representation of a table that is used to 

describe decisions taken based on certain criteria. This matrix contains information regarding available 

alternatives and assessment criteria. Each cell in the matrix indicates the value given for each alternative based 

on predetermined criteria, the decision matrix is made using (1). 

𝑋 = [

𝑥11 ⋯ 𝑥𝑛1

⋮ ⋱ ⋮
𝑥1𝑚 ⋯ 𝑥𝑛𝑚

]   (1) 

The second stage in the RECA method of calculating the preference value of each alternative is a measure that 

shows the extent to which the alternative is preferable compared to other alternatives based on certain criteria. 

This value is usually obtained through an evaluation or assessment conducted by the decision-maker, where 

the highest value indicates a stronger preference for the alternative, the preference value of each alternative is 

calculated using (2). 

𝑃𝑉𝑖𝑗 =
𝑥𝑖𝑗

√∏ 𝑥𝑖𝑗
𝑛
𝑗=1

𝑛
    (2) 

The third stage in the RECA method of calculating matrix normalization is the process of changing the scale of 

values in the decision matrix to a uniform range, so that comparisons between values can be made objectively. 

Usually, normalization is done by dividing each value in the matrix by the maximum value or using another 

formula that ensures that the values in the matrix are on a consistent scale and can be compared fairly, the 

normalization value of the matrix is calculated by using (3). 

𝑅𝑖𝑗 =
𝑃𝑉𝑖𝑗

𝑃𝑉𝑗
𝑚𝑎𝑥    (3) 

The fourth stage in the RECA method of calculating the value of the standard matrix is the result of a 

normalization process that produces a matrix that has a value that has been adjusted to a certain scale, the 

value of the standard matrix is calculated using (4). 

𝑁𝑖 =
1

𝑁
∑𝑅𝑖𝑗     (4) 

The fifth stage in the RECA method calculates the value of preference variation, measures the extent to which 

preferences for each alternative vary based on different criteria. It reflects the level of uncertainty or change in 

preferences that arises when alternatives are evaluated based on various criteria. Higher variation indicates 

that there is a greater difference in preference to a particular alternative when viewed from the perspective of 

various criteria, the value of preference variation is calculated using (5). 

∅𝑗 = ∑ [𝑅𝑖𝑗 − 𝑁𝑖]
2𝑚

𝑖=1     (5) 

The sixth stage in the RECA method calculates the value of preference deviation shows the extent to which the 

preference value of each alternative deviates from the average value of the preference. This deviation describes 

how consistent or inconsistent an alternative is compared to other alternatives based on existing criteria. A 
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higher deviation signifies a greater mismatch in preference for a particular alternative, the value of the 

preference deviation is calculated using (6). 

𝛺𝑗 = |1 − ∅𝑗|    (6) 

The seventh stage in the RECA method of calculating the weighted value of the criteria is a step to determine 

the relative contribution of each criterion in decision-making. This weight is used to show the importance of 

each criterion to the final decision, the value of the criterion weight is calculated by using (7). 

𝑤𝑗 =
𝛺𝑗

∑ 𝛺𝑗
𝑛
𝑗=1

    (7) 

Applying the RECA method, the decisions taken will reflect more appropriate needs and priorities based on 

existing data, avoiding biased decisions due to non-objective weight. This method also facilitates adjustment to 

changes in data or conditions, since the calculated weights are directly influenced by the response to the criteria 

in question. The RECA method is an effective method in increasing the objectivity and reliability of the decision-

making process based on different criteria. 

2.3 MAUT Method 
The MAUT method is an approach in multi-criteria decision making that is used to assist decision makers in 

choosing the best alternative based on several relevant criteria. MAUT measures the satisfaction or utility of 

each alternative based on the value assigned to each criterion and the weight determined for each criterion. 

The MAUT method has several advantages that make it very useful in decision-making involving many criteria. 

One of the main advantages is the higher objectivity in the assessment process. With clear weights and scores 

for each criterion, MAUT helps reduce the element of subjectivity in decision-making, ensuring that each 

criterion is evaluated fairly and consistently. The MAUT method helps decision-makers make more rational 

decisions, based on objective data and analysis, taking into account a variety of relevant factors. 

The first stage in the MAUT method of creating a decision matrix is a representation of a table that is used to 

describe decisions taken based on certain criteria, the decision matrix is made using (1). 

The second stage in the MAUT method calculates normalization values ensuring that all scores are on the same 

scale. It is important that all criteria can be compared fairly even though they have different scales, 

normalization values are calculated using (8) for the cost criteria and (9) for the benefit criteria. 

𝑟𝑖𝑗 = 1 +
𝑚𝑖𝑛𝑥𝑖𝑗−𝑥𝑖𝑗

𝑚𝑎𝑥𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗
     (8) 

𝑟𝑖𝑗 =
𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗

𝑚𝑎𝑥𝑥𝑖𝑗−𝑚𝑖𝑛𝑥𝑖𝑗
     (9) 

The third stage in the MAUT method calculates the utility value as a numerical representation of how well an 

alternative meets all predetermined criteria, the utility value is calculated using (10). 

𝑢𝑖𝑗 =
𝑒((𝑟𝑖𝑗 )

2
)−1

1.71
      (10) 

The fourth stage in the MAUT method calculates the total utility value for each alternative. The total utility is 

calculated by multiplying the normalization score of each criterion by the weight of that criterion, and then 

summing the result, the total utility value is calculated using (11). 

𝑢(𝑥) = ∑ 𝑢𝑖𝑗 ∗ 𝑤𝑗
𝑛
𝑗=1      (11) 

The final results of the MAUT method provide quantitative and objective information about which alternative 

is the most optimal to choose. This is very helpful in the multi-criteria decision-making process because all 

criteria have been taken into account in a proportionate and transparent manner. 
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3. Result and Discussions 
The combination of RECA and MAUT methods in the decision support system for the selection of the best 

supplier is an approach designed to increase objectivity and accuracy in the multi-criteria decision-making 

process. In the context of selecting the best supplier, the RECA method is used to determine the objective weight 

of each criterion based on the response and variation in preference values between alternatives, so that the 

resulting weight reflects the level of influence of each criterion quantitatively. Meanwhile, the MAUT method is 

used to evaluate each alternative (supplier) based on the utility value calculated from the performance score of 

each against the criteria that have been weighted. This process involves assessing, normalizing, and combining 

the weights with the utility scores to produce the final score for each alternative. The combination of these two 

methods allows decision-makers to obtain more rational and structured results, taking into account both the 

objective value of the criteria and preferences relative to the available alternatives. Thus, the decision support 

system built is able to produce the best supplier recommendations more accurately and accountably. 

3.1 Data Collection 
In this study, data collection was carried out to obtain the information needed in the assessment and evaluation 

process of alternative suppliers based on a number of predetermined criteria. The data collected consists of the 

performance value of each supplier against the criteria used, namely product quality (QP) which is a type of 

benefit, price (P) which is a type of cost, discount (D) which is a type of benefit, delivery timeliness (DT) which 

is a type of cost, product availability (PA) which is a type of benefit, and responsiveness (R) which is a type of 

benefit. Data sources can come from internal company documents, such as supplier evaluation reports, delivery 

performance records, or from questionnaires or interviews involving related parties such as logistics staff, and 

purchasing managers. Table 1 is the assessment data used in the supplier assessment conducted by the 

company. 

Table 1. Performance Appraisal Data from Suppliers 

Supplier Name QP P D DT PA R 

PT Sumber Jaya Abadi 9 8 6 9 8 7 

CV Karya Niaga Sejati 7 9 7 8 7 8 

PT Indo Logistik Prima 8 7 8 8 9 6 

CV Makmur Sentosa 6 6 6 7 6 7 

PT Global Niaga Mandiri 9 8 9 9 9 9 

UD Anugrah Bersama 7 6 7 6 7 6 

PT Cahaya Nusantara 8 7 6 8 8 7 

CV Surya Perkasa 6 9 8 7 7 8 

PT Mitra Sari Utama 8 7 7 8 8 8 

 

The data source in table 1 in this study comes from the company's internal assessment of nine suppliers who 

have collaborated in the procurement of goods and services. Data was obtained through a supplier performance 

evaluation questionnaire filled out by the company. The assessment was carried out based on six main criteria. 

This data is primary because it is obtained directly from the results of the assessment of experienced internal 

stakeholders and interacting directly with suppliers. The questionnaire uses an assessment scale of 1-9 from 

the assessment made by the company on the supplier's performance. The assessment team of the company 

consists of two logistics managers and two procurement staff from the company, who have experience in 

supplier decision-making. Each respondent was asked to rate all supplier alternatives based on previous 

cooperation experience as well as historical data on partner performance. 

3.2 RECA Method in Determining the Weight of Criteria Objectively 
The RECA method is an objective approach in determining the weight of criteria used in the multicriteria 

decision-making process. Unlike subjective methods that rely on expert opinions or user preferences, RECA 
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emphasizes data dissemination patterns from alternatives to each criterion to generate weights that reflect the 

importance of a criterion based on the response of the data itself. 

The first stage in the RECA method to create a decision matrix is a representation of a table that is used to 

describe decisions taken based on certain criteria made using (1) based on the assessment data in table 1 in 

the following general form. 

𝑋 =

[
 
 
 
 
 
 
 
 
𝑥11 𝑥21

𝑥12 𝑥22

𝑥13 𝑥23

𝑥31 𝑥41

𝑥32 𝑥42

𝑥33 𝑥43

𝑥51 𝑥61

𝑥52 𝑥62

𝑥53 𝑥63
𝑥14 𝑥24

𝑥15 𝑥25

𝑥16 𝑥26

𝑥34 𝑥44

𝑥35 𝑥45

𝑥36 𝑥46

𝑥54 𝑥64

𝑥55 𝑥65

𝑥56 𝑥66
𝑥17 𝑥27

𝑥17 𝑥28

𝑥19 𝑥29

𝑥37 𝑥47

𝑥38 𝑥48

𝑥39 𝑥49

𝑥57 𝑥67

𝑥58 𝑥68

𝑥59 𝑥69]
 
 
 
 
 
 
 
 

 

The results of the decision matrix from the assessment data that have been carried out are as follows. 

𝑋 =

[
 
 
 
 
 
 
 
 
9 8
7 9
8 7

6 9
7 8
8 8

8 7
7 8
9 6

6 6
9 8
7 6

6 7
9 9
7 6

6 7
9 9
7 6

8 7
6 9
8 7

6 8
8 7
7 8

8 7
7 8
8 8]

 
 
 
 
 
 
 
 

 

The second stage in the RECA method is to calculate the preference value of each alternative where the highest 

value indicates the stronger the preference for the alternative, the preference value of each alternative is 

calculated using (2). 

𝑃𝑉11 =
𝑥11

√∏ 𝑥11,19
𝑛
𝑗=1

9
=

9

√73156608
9 =

9

7.47835
= 1.2035 

Table 2 is the result of the calculation preference value of each alternative from the calculation made. 

Table 2. Preference value calculation results 

Supplier Name QP P D DT PA R 

PT Sumber Jaya Abadi 1.2035 1.0857 0.8518 1.1656 1.0516 0.9625 

CV Karya Niaga Sejati 0.9360 1.2215 0.9938 1.0361 0.9201 1.1000 

PT Indo Logistik Prima 1.0698 0.9500 1.1358 1.0361 1.1830 0.8250 

CV Makmur Sentosa 0.8023 0.8143 0.8518 0.9066 0.7887 0.9625 

PT Global Niaga Mandiri 1.2035 1.0857 1.2777 1.1656 1.1830 1.2376 

UD Anugrah Bersama 0.9360 0.8143 0.9938 0.7771 0.9201 0.8250 

PT Cahaya Nusantara 1.0698 0.9500 0.8518 1.0361 1.0516 0.9625 

CV Surya Perkasa 0.8023 1.2215 1.1358 0.9066 0.9201 1.1000 

PT Mitra Sari Utama 1.0698 0.9500 0.9938 1.0361 1.0516 1.1000 

 

The third stage in the RECA method for calculating matrix normalization is the process of converting the scale 

of values in the decision matrix into a uniform range, the normalization value of the matrix is calculated using 

(3). 
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𝑅11 =
𝑃𝑉11

𝑃𝑉1
𝑚𝑎𝑥 =

1.2035

1.2035
= 1 

Table 3 is the result of the calculation matrix normalization of each alternative from the calculation made. 

Table 3. Calculation matrix normalization 

Supplier Name QP P D DT PA R 

PT Sumber Jaya Abadi 1.0000 0.8889 0.6667 1.0000 0.8889 0.7778 

CV Karya Niaga Sejati 0.7778 1.0000 0.7778 0.8889 0.7778 0.8889 

PT Indo Logistik Prima 0.8889 0.7778 0.8889 0.8889 1.0000 0.6667 

CV Makmur Sentosa 0.6667 0.6667 0.6667 0.7778 0.6667 0.7778 

PT Global Niaga Mandiri 1.0000 0.8889 1.0000 1.0000 1.0000 1.0000 

UD Anugrah Bersama 0.7778 0.6667 0.7778 0.6667 0.7778 0.6667 

PT Cahaya Nusantara 0.8889 0.7778 0.6667 0.8889 0.8889 0.7778 

CV Surya Perkasa 0.6667 1.0000 0.8889 0.7778 0.7778 0.8889 

PT Mitra Sari Utama 0.8889 0.7778 0.7778 0.8889 0.8889 0.8889 

 

The fourth stage in the RECA method is to calculate the standard matrix value as a result of the normalization 

process, the standard matrix value is calculated using equation (4). 

𝑁1 =
1

9
∑ 𝑅11,19 =

1

9
∗ 7.5556 = 0.8395 

𝑁2 =
1

9
∑ 𝑅21,29 =

1

9
∗ 7.4444 = 0.8272 

𝑁3 =
1

9
∑ 𝑅31,39 =

1

9
∗ 7.1111 = 0.7901 

𝑁4 =
1

9
∑ 𝑅41,49 =

1

9
∗ 7.7778 = 0.8642 

𝑁5 =
1

9
∑ 𝑅51,59 =

1

9
∗ 7.6667 = 0.8519 

𝑁6 =
1

9
∑ 𝑅61,69 =

1

9
∗ 7.3333 = 0.8148 

The fifth stage in the RECA method is to calculate the value of preference variation, measuring the extent to 

which the preference for each alternative varies based on different criteria calculated using (5). 

∅1 = ∑[𝑅11,19 − 𝑁1]
2

𝑚

𝑖=1

= 3.2670 

∅2 = ∑[𝑅21,29 − 𝑁2]
2

𝑚

𝑖=1

= 3.7533 

∅3 = ∑[𝑅31,39 − 𝑁3]
2

𝑚

𝑖=1

= 3.1913 
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∅4 = ∑[𝑅41,49 − 𝑁4]
2

𝑚

𝑖=1

= 3.6337 

∅5 = ∑[𝑅51,59 − 𝑁5]
2

𝑚

𝑖=1

= 3.5448 

∅6 = ∑[𝑅61,69 − 𝑁6]
2

𝑚

𝑖=1

= 3.3813 

The sixth stage in the RECA method calculates the value of the preference deviation which shows the extent to 

which the value of the preference of each alternative deviates from the average value of the preference, the 

value of the deviation of preferences is calculated using (6). 

𝛺1 = |1 − ∅1| = |1 − 3.2670| = 2.2670 

𝛺2 = |1 − ∅2| = |1 − 3.7533| = 2.7533 

𝛺3 = |1 − ∅3| = |1 − 3.1913| = 2.1913 

𝛺4 = |1 − ∅4| = |1 − 3.6337| = 2.6337 

𝛺5 = |1 − ∅5| = |1 − 3.5448| = 2.5448 

𝛺6 = |1 − ∅6| = |1 − 3.3813| = 2.3813 

The seventh stage in the RECA method for calculating the weighted value of criteria is the step to determine the 

relative contribution of each criterion in decision-making, the value of the weighting of the criteria is calculated 

using equation (7). 

𝑤1 =
𝛺1

∑ 𝛺1,6
𝑛
𝑗=1

=
2.2670

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.2670

14.7714
= 0.1535 

𝑤2 =
𝛺2

∑ 𝛺1,6
𝑛
𝑗=1

=
2.7533

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.7533

14.7714
= 0.1864 

𝑤3 =
𝛺3

∑ 𝛺1,6
𝑛
𝑗=1

=
2.1913

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.1913

14.7714
= 0.1483 

𝑤4 =
𝛺4

∑ 𝛺1,6
𝑛
𝑗=1

=
2.6337

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.6337

14.7714
= 0.1783 

𝑤5 =
𝛺5

∑ 𝛺1,6
𝑛
𝑗=1

=
2.5448

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.5448

14.7714
= 0.1723 

𝑤6 =
𝛺6

∑ 𝛺1,6
𝑛
𝑗=1

=
2.3813

2.2670 + 2.7533 + 2.1913 + 2.6337 + 2.5448 + 2.3813
=

2.3813

14.7714
= 0.1612 

The results of the calculation using the RECA method were obtained objective weights for each criterion in the 

selection of the best supplier. The price criterion (P) has the highest weight of 0.1864, indicating that the price 

factor is the most influential aspect in distinguishing quality between suppliers. This was followed by delivery 

timeliness (DT) with a weight of 0.1783, and product availability (PA) with a weight of 0.1723, both of which 

also showed a significant role in the decision-making process. The service responsiveness criteria (R) gained a 

weight of 0.1612, while product quality (QP) and discount (D) had weights of 0.1535 and 0.1483, respectively. 

These results reflect that RECA is able to objectively reveal the relative contribution of each criterion, based on 
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the variation of assessment data from the alternatives, without interference from the subjectivity of decision-

makers. 

3.3 MAUT Method in Selecting the Best Supplier 
The MAUT method is an approach in multicriteria decision-making that is used to evaluate and determine the 

best alternatives based on a number of attributes or criteria. In the context of selecting the best supplier, MAUT 

plays a role in converting qualitative and quantitative assessment data into measurable utility values, reflecting 

the extent to which each alternative meets the predetermined criteria. Each of the previous criteria has been 

objectively weighted (using the RECA method) to show its level of importance. After the normalization process 

and utility value calculation is carried out for each alternative, the final stage of MAUT is to combine the utility 

value with the weight of each criterion to obtain the total score or final ranking of each supplier. The supplier 

with the highest utility value is considered the best alternative, as it provides the most optimal benefit or 

advantage overall based on all the criteria considered. 

The first stage in the MAUT method of creating a decision matrix is a representation of a table that is used to 

describe decisions taken based on certain criteria, the decision matrix is made using (1). 

The second stage in the MAUT method calculates the normalization value by ensuring that all scores are on the 

same scale. It is important that all criteria can be compared fairly even though they have different scales, 

normalization values are calculated using (8) for criteria P and DT and (9) for criteria QP, D, PA, and R. 

𝑟11 =
𝑥11 − 𝑚𝑖𝑛𝑥11,19

𝑚𝑎𝑥𝑥11,19 − 𝑚𝑖𝑛𝑥11,19

=
9 − 6

9 − 6
= 1 

Table 4 is the result of the calculation matrix normalization of each alternative from the calculation made. 

Table 4. Calculation matrix normalization 

Supplier Name QP P D DT PA R 

PT Sumber Jaya Abadi 1.0000 0.3333 0.0000 0.0000 0.6667 0.3333 

CV Karya Niaga Sejati 0.3333 0.0000 0.3333 0.3333 0.3333 0.6667 

PT Indo Logistik Prima 0.6667 0.6667 0.6667 0.3333 1.0000 0.0000 

CV Makmur Sentosa 0.0000 1.0000 0.0000 0.6667 0.0000 0.3333 

PT Global Niaga Mandiri 1.0000 0.3333 1.0000 0.0000 1.0000 1.0000 

UD Anugrah Bersama 0.3333 1.0000 0.3333 1.0000 0.3333 0.0000 

PT Cahaya Nusantara 0.6667 0.6667 0.0000 0.3333 0.6667 0.3333 

CV Surya Perkasa 0.0000 0.0000 0.6667 0.6667 0.3333 0.6667 

PT Mitra Sari Utama 0.6667 0.6667 0.3333 0.3333 0.6667 0.6667 

 

The third stage in the MAUT method calculates the utility value as a numerical representation of how well an 

alternative meets all predetermined criteria, the utility value is calculated using (10). 

𝑢11 =
𝑒 ((𝑟11)

2
) − 1

1.71
=

𝑒((1.0000)2) − 1

1.71
=

2.7183 − 1

1.71
=

1.7183

1.71
= 1.0048 

Table 5 is the result of the calculation utility value of each alternative from the calculation made. 

Table 5. Calculation utility value 

Supplier Name QP P D DT PA R 

PT Sumber Jaya Abadi 1.0048 0.0687 0.0000 0.0000 0.3273 0.0687 
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CV Karya Niaga Sejati 0.0687 0.0000 0.0687 0.0687 0.0687 0.3273 

PT Indo Logistik Prima 0.3273 0.3273 0.3273 0.0687 1.0048 0.0000 

CV Makmur Sentosa 0.0000 1.0048 0.0000 0.3273 0.0000 0.0687 

PT Global Niaga Mandiri 1.0048 0.0687 1.0048 0.0000 1.0048 1.0048 

UD Anugrah Bersama 0.0687 1.0048 0.0687 1.0048 0.0687 0.0000 

PT Cahaya Nusantara 0.3273 0.3273 0.0000 0.0687 0.3273 0.0687 

CV Surya Perkasa 0.0000 0.0000 0.3273 0.3273 0.0687 0.3273 

PT Mitra Sari Utama 0.3273 0.3273 0.0687 0.0687 0.3273 0.3273 

 

The fourth stage in the MAUT method is to calculate the total utility value for each alternative, the total utility 

value is calculated using (11). 

𝑢(1) = (𝑢11 ∗ 𝑤1) + (𝑢12 ∗ 𝑤2) + (𝑢13 ∗ 𝑤3) + (𝑢14 ∗ 𝑤4) + (𝑢15 ∗ 𝑤5) + (𝑢16 ∗ 𝑤6)  

𝑢(1) = (1.0048 ∗ 0.1535) + (0.0687 ∗ 0.1864) + (0 ∗ 0.1483) + (0 ∗ 0.1783) + (0.3273 ∗ 0.1723) +

(0.0687 ∗ 0.1612)  

𝑢(1) = (0.1542) + (0.0128) + (0) + (0) + (0.0564) + (0.0111)  

𝑢(1) = 0.2345  

Table 6 is the result of the calculation total utility value for each alternative from the calculation made. 

Table 6. Calculation total utility value for each alternative 

Supplier Name Utility Value 

PT Sumber Jaya Abadi 0.2345 

CV Karya Niaga Sejati 0.0976 

PT Indo Logistik Prima 0.3451 

CV Makmur Sentosa 0.2567 

PT Global Niaga Mandiri 0.6512 

UD Anugrah Bersama 0.3990 

PT Cahaya Nusantara 0.1909 

CV Surya Perkasa 0.1715 

PT Mitra Sari Utama 0.2428 

 

The final result of the MAUT method in selecting the best supplier shows the total utility value of each 

alternative (supplier) based on all criteria that have been assessed and weighted. 

3.4 Results of the Best Supplier Selection Analysis 
The results of the analysis of the selection of the best suppliers show a systematic evaluation process of a 

number of alternative suppliers based on several important criteria that have been determined. In this study, 

the decision-making process was carried out through a combination of RECA and MAUT methods. The RECA 

method is used to objectively determine the weight of the criteria, based on the variation of the data reflecting 

the extent to which each criterion contributes to differentiating the alternatives. Furthermore, the MAUT 

method is used to calculate the utility value of each supplier against each criterion and accumulate it into a final 

score. From these results, the supplier with the highest utility value is considered the most superior because it 

is able to meet the company's overall needs and expectations. The results of this analysis provide a clear, 

measurable, and accountable picture in the right and efficient supplier selection process. Figure 2 is the result 

of the ranking in the selection of the best supplier. 
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Figure 2. Best Supplier Selection Ranking 

Figure 2 shows the ranking of selecting the best suppliers based on the total value of each candidate. From the 

bar chart, it can be seen that PT Global Niaga Mandiri ranks first with the highest score of 0.6512, indicating 

that this company is the best choice in the supplier selection process. In second place is UD Anugrah Bersama 

with a score of 0.399, followed by PT Indo Logistik Prima in third place with a score of 0.3451. Furthermore, 

the fourth to tenth positions were filled by CV Makmur Sentosa with a score of 0.2567, PT Mitra Sari Utama 

with a score of 0.2428, PT Sumber Jaya Abadi with a score of 0.2345, PT Cahaya Nusantara with a score of 

0.1909, CV Surya Perkasa with a score of 0.1715, and finally CV Karya Niaga Sejati with a score of 0.0976. From 

this data, it can be seen that there is a significant score difference between the first rank and other suppliers, 

indicating the strong dominance of PT Global Niaga Mandiri in fulfilling the supplier selection criteria used. 

PT Global Niaga Mandiri received the highest score because its performance consistently excelled in the criteria 

that have the greatest weight. The resulting weights of the RECA method show that the company places great 

emphasis on reliability and quality, which is reflected in the high correlation between these criteria to the final 

result. These results confirm that the RECA-MAUT method used not only produces final rankings, but is also 

able to uncover operational strategies and hidden priorities that are the basis for company decision-making. 

Sensitivity analysis in criterion weights is an approach used to evaluate the extent to which changes in weights 

in each criterion can affect the final outcome of a multicriteria decision-making process. This process is 

important for testing the stability and reliability of the decisions taken, especially when the weight of the 

criteria is determined subjectively or through methods that contain uncertainty. By conducting a sensitivity 

analysis, decision-makers can identify which criteria have the most effect on alternative ratings and assess 

whether the results will remain consistent in the event of a small change in weight. This helps to increase 

confidence in the resulting decisions and provides a stronger basis for policy-making. Sensitivity analysis was 

carried out in this study by increasing the weight of one criterion by 0.05 and proportionally decreasing the 

weight of the other criteria by the same amount so that the total weight remains 1. This approach aims to 

simulate the impact of small changes on the importance of a criterion to the final outcome of alternative 

rankings. The results of the rating sensitivity analysis using the test scenario 12 times are shown in figure 1. 
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Figure 3. Alternative Ranking Sensitivity Analysis Results 

The results of the supplier rating sensitivity chart to changes in the weight of the criteria show that PT Global 

Niaga Mandiri maintains the first ranking position in all scenarios, which indicates stability and overall 

performance excellence without depending on the dominance of one particular criterion. In contrast, UD 

Anugrah Bersama and PT Indo Logistik Prima show fluctuations in the rankings between the second and third 

positions depending on the criteria to which the weight is increased or decreased, reflecting their dependence 

on specific dimensions such as price or flexibility. CV Makmur Sentosa shows a fairly high sensitivity to weight 

changes, as can be seen from the variation in ranking between fourth and seventh positions, indicating that his 

performance is more vulnerable to evaluation priorities. Meanwhile, suppliers such as CV Surya Perkasa and 

CV Karya Niaga Sejati remained consistently ranked at the bottom in all scenarios, indicating that they were not 

competitive enough on all evaluation criteria. Overall, this chart provides a clear picture of the resilience of each 

supplier's rating to strategic changes in criteria evaluation priorities. 

4. Conclusions and Future Works 
The combination of the RECA and MAUT methods can provide an effective, objective, and structured approach 

in decision-making for the selection of the best supplier. The RECA method has been proven to be able to 

produce objective criteria weights based on the variation of assessment data from each alternative, thereby 

reducing subjectivity in the weighting process. Furthermore, the MAUT method is used to calculate the utility 

value of each supplier, which reflects their level of feasibility and performance against all predetermined 

criteria. The result of the combination of these two methods results in a final ranking that can be used as a basis 

for accurate and accountable decision-making. The results of the best supplier selection ranking based on the 

total score of each candidate, it can be seen that PT Global Niaga Mandiri ranks first with the highest score of 

0.6512, showing that this company is the best choice in the supplier selection process. In second place is UD 

Anugrah Bersama with a score of 0.399, followed by PT Indo Logistik Prima in third place with a score of 0.3451. 

This RECA-MAUT-based decision support system can be relied upon in helping companies choose the supplier 

that best suits their needs and set standards. 

Future work in this study can be expanded by applying a combination of RECA and MAUT methods on a larger 

and more complex data scale, covering more alternative suppliers as well as more varied evaluation criteria. In 

addition, the integration of this method with information system-based technology, such as web-based decision 

support systems or artificial intelligence, is also a potential development to improve the efficiency and speed of 

analysis. Future research may also compare the effectiveness of the RECA-MAUT combination with other 

multicriteria decision-making methods. 
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