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 The outsourcing employee selection process often faces problems such 
as high subjectivity in assessments, the involvement of multiple criteria 
with varying levels of importance, and inconsistencies in decision 
outcomes when using conventional methods. However, most previous 
studies still use weighting approaches that are subjective or have not 
integrated methods capable of optimally improving the objectivity and 
stability of decision results. These conditions have the potential to result 
in suboptimal employee selection that does not fully reflect the 
organization's needs. Based on these issues, this study proposes a 
Decision Support System for selecting the best outsourcing employees 
by combining the CRISUS method to objectively determine the criteria 
weights and the WASPAS method as a tool for evaluating and ranking 
alternatives. Data is collected through performance assessments based 
on a number of relevant criteria, and then the criteria weights are 
calculated using the CRISUS method to proportionally reflect the 
importance level of each criterion. Next, the WASPAS method is used to 
calculate the final preference values and generate the employee 
ranking order. The study results show that Employee A8 ranks first with 
a preference value of 1.00000, followed by Employee A3 in second place 
with a value of 0.96951, and Employee A5 in third place with a value of 
0.94115. These findings indicate that the integration of CRISUS and 
WASPAS can produce rankings that are objective, consistent, and easy 
to interpret, so the proposed system can serve as an effective and 
reliable decision support tool in the outsourcing employee selection 
process. 
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1. Introduction 

Choosing the right outsourcing employees is very important for the performance and efficiency of an 

organization because they play a direct role in carrying out daily operational activities [1]. Outsourcing 

employees who have the appropriate competencies, experience, and work attitude according to the 

organization's needs are able to complete tasks effectively, maintain service quality, and minimize work 

errors. This impacts the smoothness of operational processes and saves time and costs that would 

otherwise be spent on corrections or excessive supervision. In addition, disciplined and adaptable 

outsourcing employees can work in harmony with internal staff, creating good coordination and a 

productive work environment. The right selection also helps organizations increase workforce flexibility 

without compromising performance standards. Conversely, selecting unsuitable outsourced employees has 

the potential to reduce productivity, slow down target achievement, and cause inefficiencies. The process 

of selecting outsourced employees needs to be carried out carefully and objectively so that their presence 

truly supports the achievement of performance and organizational efficiency on a sustainable basis. 

Common problems in outsourcing employee selection are often related to high subjectivity in 

evaluations, the complexity of multiple criteria, and inconsistency in the evaluation process [2]. Subjectivity 
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arises when selection decisions are more influenced by the evaluator's personal perceptions [3], [4], 

previous experiences, or non-technical considerations that are difficult to measure, resulting in less 

objective assessment outcomes. On the other hand, outsourcing employee selection usually involves many 

criteria such as technical competence, work experience, attitude, discipline, communication skills, and fit 

with the organization's work culture, making the evaluation process complex and prone to bias if not 

managed with a clear method. When each assessor has a different understanding and weight of criteria, 

assessment inconsistencies are difficult to avoid and can result in unstable decisions over time[5]. This 

condition not only makes it difficult for organizations to determine the best employees, but also has the 

potential to reduce the quality of decisions and the efficiency of the selection process. Therefore, the 

problems of subjectivity, multi-criteria, and inconsistency of assessment are the main challenges that need 

to be overcome so that the selection of outsourcing employees can be carried out more fairly, systematically, 

and accountably [6], [7]. 

A Multi-Criteria Decision Making (MCDM)-based Decision Support System (DSS) plays an important 

role in helping organizations make more objective and rational decisions when faced with problems 

involving multiple criteria and alternatives [8], [9]. In the context of outsourcing employee selection, an 

MCDM-based DSS can integrate various quantitative and qualitative assessment criteria into a single 

structured evaluation framework. This system helps reduce evaluator subjectivity by applying consistent 

calculation rules, so that each alternative is evaluated based on the same weights and criteria. In addition, 

DSS enables the evaluation process to be carried out more transparently, easily traceable, and replicable, 

which ultimately increases confidence in the decision outcomes [10]–[12]. With the support of MCDM, 

organizations can systematically compare alternatives, produce more accurate rankings, and improve time 

and resource efficiency in the decision-making process. 

Conventional methods for determining the best outsourcing employees have several limitations that 

can affect the quality of decisions. Approaches such as manual assessments, informal discussions, or simple 

average scores tend to rely heavily on the evaluator's intuition and experience, making them susceptible to 

subjectivity and bias. These methods are also less capable of handling multiple assessment criteria 

simultaneously, especially when the criteria have different levels of importance. As a result, the contribution 

of each criterion to the final outcome is often disproportionate and difficult to justify. In addition, 

conventional methods generally lack a clear mechanism to maintain consistency in assessments among 

evaluators or across selection periods, causing decision outcomes to change without a solid basis. Another 

limitation is the low transparency and documentation of the decision-making process, which makes it 

difficult to re-evaluate and improve in the future. This condition indicates that conventional methods are 

less effective in producing objective, consistent, and efficient decisions for outsourcing employee selection. 

The criterion importance based on sum of squares (CRISUS) method is an objective weighting 

approach used within the framework of MCDM to determine the importance level of each criterion based 

on data characteristics [13], [14]. The main principle of CRISUS lies in utilizing the variation values of data 

through the calculation of the sum of squares, where criteria with higher levels of variation are considered 

to play a more significant role in differentiating alternatives. With this approach, criterion weights are not 

determined based on the subjective judgment of decision-makers but are calculated directly from the 

available evaluation data. This makes CRISUS capable of reducing subjective bias and enhancing objectivity 

in the decision-making process. In addition, this method is relatively simple computationally and easy to 

integrate with other MCDM methods for the alternative ranking process [15], [16]. Therefore, CRISUS is 

considered effective in supporting more consistent, transparent, and data-driven decision-making, 

particularly in selection problems involving multiple criteria with different levels of importance[17]. 

The weighted aggregated sum product assessment (WASPAS) method is one of the MCDM methods 

that combines the advantages of weighted sum and weighted product approaches within a single evaluation 

framework [18]–[20]. WASPAS works by calculating the preference values of alternatives through a 

combination of the weighted sum model (WSM) and the weighted product model (WPM), thus providing 

more stable and representative assessment results. This approach allows each criterion to be evaluated 

proportionally according to its importance weight, both in additive and multiplicative forms. With this 

mechanism, WASPAS is able to capture performance differences among alternatives more comprehensively 

compared to a single method. In addition, its calculation process is relatively simple and easy to understand, 

making it practical to apply in various decision-making problems, including outsourcing employee 

selection. Another advantage of WASPAS is its ability to produce consistent and transparent rankings of 

alternatives, thereby supporting more objective and accountable decision-making [21], [22]. 

The motivation for integrating CRISUS as a weighting method and WASPAS as a ranking method is 

based on the need for a more objective, consistent decision-making process that can effectively handle 

multi-criteria complexity. CRISUS is used to determine the weights of criteria objectively by utilizing data 
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variation through the sum of squares approach, thus reducing reliance on the subjective assessments of 

decision-makers. Meanwhile, WASPAS serves as a ranking method that combines weighted sum and 

multiplication approaches, providing ranking results that are more stable and representative of the 

performance of alternatives. The integration of these two methods allows the resulting criteria weights to 

truly reflect the characteristics of the data, which are then processed comprehensively in the alternative 

evaluation process. Thus, the decisions made are not only fairer and more transparent but also have a higher 

level of reliability, especially in the context of selecting outsourced employees involving many criteria with 

different levels of importance. 

Research results related to DSS in employee selection and evaluation show that the implementation of 

MCDM methods can significantly improve the quality of decision-making. Research by [23] using the Fuzzy 

TOPSIS method in outsourcing employee recruitment proves that the system is able to accommodate 

various criteria such as interviews, skills, CV, and salary more comprehensively, as well as handle 

uncertainty in assessments, resulting in more accurate and efficient decisions, especially with the support 

of REST API integration that enhances system flexibility. Furthermore, research by [24] applying the SMART 

method in contract employee selection shows that the developed DSS can simplify the selection process, 

which was previously manual, making it faster, more structured, and easier to understand, with the ability 

to proportionally weight criteria according to their level of importance. Meanwhile, research from [25] 

using the WASPAS method in assessing the best employees shows that the combination of weighted sum 

and multiplication approaches is able to improve the objectivity and consistency of evaluation results 

compared to conventional methods that tend to be subjective. Overall, these three studies confirm that the 

integration of MCDM methods in DSS not only accelerates the decision-making process but also enhances 

the accuracy, transparency, and reliability of results in the context of employee selection and evaluation. 
However, there has not been any research that specifically integrates the CRISUS and WASPAS methods in 

a Decision Support System for Selecting the Best Outsourcing Employee in order to produce more objective 

weighting of criteria as well as more stable and accurate ranking of alternatives. 

Therefore, the aim of this study is to apply an MCDM-based DSS approach to assist the outsourcing 

employee selection process in a more objective, consistent, and efficient manner. Specifically, this study 

aims to integrate the CRISUS method as an objective-criteria weighting technique with the WASPAS method 

as an alternative ranking mechanism. The main contribution of this research lies in providing an evaluation 

framework that can reduce subjectivity in assessments, handle multiple criteria in a structured way, and 

produce more accountable employee rankings. In addition, this research provides a practical contribution 

in the form of a decision support model that can be easily applied by organizations in the outsourcing 

employee selection process. From an academic perspective, this study enriches MCDM research by 

demonstrating the effectiveness of integrating objective weighting methods and hybrid ranking methods in 

the context of human resource selection. 

2. Research Methodology 

Research methodology can generally be defined as a systematic framework used to plan, conduct, and 

evaluate a study so that the predetermined objectives can be achieved in a guided manner. This 

methodology includes the selection of research approaches, data collection techniques, analysis methods, 

and procedures used to ensure the accuracy and reliability of research results. With a research 

methodology, researchers have clear guidelines for addressing research problems logically and 

consistently. In addition, research methodology plays an important role in ensuring that the research 

process can be understood, replicated, and scientifically accountable, so that the findings obtained have 

strong academic and practical value. 

2.1. General System Framework 

The general framework of a system describes the workflow and the relationships between the 

components involved in a system to achieve the established objectives[26]–[28]. In general, this framework 

shows how data or inputs are collected, processed, and processed through certain stages until they produce 

outputs in the form of information or recommendations. In the context of decision support systems, the 

general system framework serves as a conceptual guide that explains the integration between users, data, 

processing methods, and decision results [12], [29]–[31]. With the existence of a general system framework, 

complex processes can be understood more structurally, making it easier to develop, implement, and 

evaluate systems comprehensively and consistently. The general system framework applied in this study is 

shown in Figure 1. 
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Figure 1. General System Framework 

 

The general system framework describes the research flow systematically, starting from problem 

formulation to obtaining decision recommendations. The research begins with identifying issues in the 

selection of outsourcing employees, which involve many criteria and are still subjective, then continues with 

determining the criteria and employee alternatives based on organizational needs. The next stage is the 

collection and normalization of assessment data as the basis for calculation. Next, the CRISUS method is 

used to determine the weights of criteria objectively based on data variation, which then becomes the input 

for the WASPAS method to evaluate and rank outsourced employee alternatives. The ranking results 

provide recommendations for the best employees as the output of the decision support system. All these 

stages are summarized in an integrated research framework to ensure that the selection process is carried 

out objectively, consistently, and accountably. 

2.2. CRISUS Method 

The CRISUS method is an objective weighting method in MCDM that determines the importance level 

of each criterion based on the magnitude of data variation through the calculation of the sum of squares. 

The basic concept of CRISUS is that criteria with higher value variation have a greater ability to differentiate 

performance among alternatives, making them deserving of higher weights. The main advantage of this 

method is its ability to generate criterion weights objectively without relying on the subjective judgment of 

decision-makers. In addition, CRISUS can enhance the consistency and transparency of the weighting 

process, is easy to apply because its calculation steps are simple, and is effective for decision-making 

problems that involve many criteria with diverse data characteristics. 

The process of determining the weights of criteria using the CRISUS method begins with the 

preparation of a decision matrix that represents the values of each alternative against all criteria using (1). 

This matrix is then processed through vector normalization to eliminate scale differences between criteria, 

making the data comparable using (2). After that, sum normalization is performed by summing the 

normalized values for each criterion as the basis for the next calculation using (3). Based on these results, 

the sum of squares for each criterion is calculated to determine the level of data variation for each criterion 

using (4). Next, the standard deviation of each criterion is determined as a measure of data dispersion, 

which indicates the criterion's ability to differentiate between alternatives using (5). The final stage of this 

process is determining the weights of the criteria, where the weights are obtained by normalizing the 

standard deviation values so that the total weight of all criteria equals one and is ready to be used in the 

evaluation or ranking of alternatives using (6). 𝑋=[ݔ௜௝]௠௫௡ (1) 

  }=௜௝ݎ
∑√௜௝ݔ   ௜௝2௠௜=1ݔ ; 1ܽ݅ݎ݁ݐ݅ݎܿ ݐ݂ܾ݅݁݊݁ − ∑√௜௝ݔ ௜௝2௠௜=1ݔ ;  (2) ܽ݅ݎ݁ݐ݅ݎܿ ݐݏ݋ܿ
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௜௝ݏ = ∑௜௝ݎ ௜௝௠௜=1ݎ ௝ߩ (3)  =∑ ௜௝2௠௜=1ݏ  (4) 

௝ߪ =√∑ ௜௝ݏ) − ఫ̅)2௠௜=1ݏ ݉  (5) 

௝ݓ = ௝ߩ ∗ ∑௝ߪ ௝ߩ ∗ ௝௡௝=1ߪ  (6) 

The symbol ݔ௜௝ represents the value of the ith alternative for the jth criterion, m denotes the number of 

alternatives, and n denotes the number of criteria. The symbol ݎ௜௝ indicates the normalized vector value 

from the decision matrix, which is calculated differently for benefit-type and cost-type criteria, with the aim 

of equalizing the evaluation scale. Furthermore, ݏ௜௝  represents the sum normalization value obtained by 

dividing ݎ௜௝ by the total normalization value for the same criterion. The symbol ߩ௝  represents the sum of 

squares value for the jth criterion, which reflects the level of data variation based on the square of ݏ௜௝  values. 

The symbol ߪ௝ is the standard deviation of the jth criterion used to measure the spread of ݏ௜௝  values around 

their mean ݏఫ̅. Finally, ݓ௝  is the weight of the jth criterion obtained from the normalized product of the sum 

of squares and the standard deviation, so that the total weight of all criteria equals one. 

2.3. WASPAS Method 

The WASPAS method is an MCDM method that combines the WSM and WPM approaches within a 

single evaluation framework to determine the ranking of alternatives. WASPAS calculates the preference 

value of alternatives based on the additive and multiplicative contributions of each weighted criterion, thus 

being able to represent the performance of alternatives more comprehensively. The main advantage of the 

WASPAS method lies in its ability to produce more stable and accurate rankings compared to using a single 

method alone, as it leverages the strengths of both approaches simultaneously. In addition, WASPAS has a 

relatively simple, easy-to-understand, and transparent calculation process, making it effectively applicable 

to various decision-making problems. 

The assessment process using the WASPAS method begins with the preparation of a decision matrix 

containing the values of each alternative for all criteria used as the basis for evaluation, using (1). The next 

stage is normalization, which aims to standardize the evaluation scale across criteria so that they can be 

compared fairly, both for benefit-type and cost-type criteria, using (7). Once the normalized values are 

obtained, the final value is calculated by combining the results of the weighted sum model and weighted 

product model calculations according to the predetermined criteria weights, using (8). This final value is 

then used to determine the ranking of alternatives, where the alternative with the highest value is 

considered the best choice. 

݊௜௝ ={  
௜௝max௝ݔ   ௜௝ݔ ; min௝ܽ݅ݎ݁ݐ݅ݎܿ ݐ݂ܾ݅݁݊݁ ௜௝ݔ௜௝ݔ ; ܽ݅ݎ݁ݐ݅ݎܿ ݐݏ݋ܿ  (7) 

ܳ௜ =0.5∑ ௝ݓ ∗ ݊௜௝௡௝=1 + 0.5∏ ݊௜௝௪ೕ௡௝=1  (8) 

The symbol ݊௜௝  represents the normalized value of ݔ௜௝, which is calculated differently depending on the 

type of criterion: by dividing ݔ௜௝ by the maximum value of the jth criterion for benefit-type criteria, and by 

dividing the minimum value of the j-th criterion by xᵢⱼ for cost-type criteria. The symbols max௝ ௜௝ݔ  and min௝ ௜௝ݔ  

represent the maximum and minimum values for the j-th criterion, respectively. The symbol wⱼ denotes the 
weight of the jth criterion, reflecting the relative importance of each criterion. Furthermore, ܳ௜  is the final 

preference value of the ith alternative obtained from a combination of the weighted sum and weighted 

product models, with a coefficient of 0.5 indicating an equal contribution from both models. It is this ܳ௜  
value that is used as the basis for ranking alternatives, where a higher value indicates a better alternative. 

2.4. Problem Identification 

The problem identification in this study focuses on the issues of selecting outsourcing employees, 

which still face various challenges in practice. The selection process often involves many evaluation criteria 

such as technical competence, work experience, discipline, responsibility, and adaptability, each with 

different levels of importance. However, in many organizations, the assessment of these criteria is still 
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conducted manually and relies on the subjective judgment of decision-makers. This situation causes 

selection results to tend to be inconsistent, difficult to account for, and potentially lead to suboptimal 

decisions. In addition, the increasing number of outsourcing employee candidates makes the evaluation 

process more complex and time-consuming, thereby reducing the efficiency of decision-making. 

Another issue identified is the limitation of conventional methods in processing multi-criteria 

assessment data in a structured manner. Without a clear method for determining the weight of each 

criterion, each assessment aspect is often treated equally or decided based on intuition, even though their 

contributions to organizational performance vary. This can lead to less suitable employees being selected 

while more competent candidates are overlooked. Therefore, a decision support system approach is needed 

that can reduce subjectivity, systematically manage multiple criteria, and produce a more objective and 

consistent ranking of outsourced employees as a basis for better decision-making. 

2.5. Dataset 

The dataset used in this study was systematically compiled through the process of collecting internal 

organizational data aimed at ensuring the accuracy and relevance of information in the selection of 

outsourcing employees. The data collected includes two main components, namely criteria data and 

alternative assessment data, which are integrated to support the decision-making process. The criteria data 

represents important aspects used as the basis for evaluation, namely competence, work experience, 

discipline, work performance, as well as attitude and work ethics. Each criterion is formulated clearly and 

measurably so that it can depict the real needs of the organization in assessing the quality of outsourcing 

employees. The process of determining criteria is conducted in a structured manner, taking into account 

organizational policies and applicable evaluation standards, thereby minimizing subjectivity in the 

evaluation. In addition, each criterion is accompanied by a detailed description to ensure uniform 

understanding in the assessment process. The clarity of the criterion definitions is an important factor in 

maintaining consistency of evaluation results across alternatives. With a structured criteria dataset, the 

weighting process using the CRISUS method can be carried out more objectively and reflect the importance 

level of each assessment aspect. 

Meanwhile, the alternative assessment data represents a quantitative representation of the performance of 

each outsourced employee against all the criteria that have been determined. This dataset consists of nine 

employee alternatives, namely A1 to A9, each evaluated using a uniform numerical scale to ensure fairness 

in comparison. The scores given for each criterion reflect the actual performance conditions of the 

employees based on evaluations from authorized parties within the organization. The data is organized in 

a structured manner in the form of a decision matrix to facilitate processing using the MCDM method. The 

consistency of the rating scale allows each alternative to be compared directly without bias due to 

differences in value interpretation. This dataset is then used as the main input in the calculation process of 

the CRISUS method to determine the criteria weights and the WASPAS method to generate employee 

rankings. With complete and organized data structure, the evaluation results obtained become more 

accurate, transparent, and accountable. Overall, a good-quality dataset serves as the main foundation for 

producing optimal decisions in selecting outsourcing employees according to the organization's needs. 

2.6. Data Collection 

Data collection in this research is conducted to obtain accurate and relevant information as a basis for 

the outsourcing employee selection process. The data collected includes information on alternative 

outsourcing employees to be evaluated as well as the evaluation criteria used by the organization. Each 

employee is assessed based on several predetermined criteria. Data collection is carried out through 

internal organizational sources, which may include performance appraisal documents, administrative 

records, and evaluation results from authorized personnel. This stage is very important because the quality 

and completeness of the data obtained will greatly affect the accuracy of the decision-making results. 

Criteria data is an important component in this research because it serves as the basis for assessment 

to evaluate the performance of each outsourcing employee systematically. The criteria used represent the 

main aspects considered relevant by the organization in determining the quality and suitability of 

outsourcing employees. The determination of criteria data is carried out in a structured manner to 

accurately reflect the actual needs of the organization and support an objective evaluation process. With 

clear and measurable criteria, decision-making can be conducted more consistently, transparently, and 

responsibly. Table 1 contains the criteria data used in this study. 
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Table 1. Criteria Data 

Criteria Code  Criteria Name Description 

CA Competence The level of employees' abilities and skills in carrying out the tasks 

assigned 

CB Work Experience Length and relevance of the employee's work experience 

CC Discipline Employee compliance with rules, working hours, and responsibilities 

CD Work Performance Employee performance based on targets and work quality 

CE Attitude and Work Ethic Behavior, motivation, and the ability to cooperate in the workplace 

 
Table 2. Alternative Assessment Data 

Alternative  CA CB CC CD CE 

Employee A1 85 80 90 88 87 

Employee A2 78 75 85 82 80 

Employee A3 90 88 92 91 89 

Employee A4 70 72 78 75 74 

Employee A5 88 85 87 86 90 

Employee A6 82 78 80 83 81 

Employee A7 75 70 82 78 76 

Employee A8 92 90 94 93 95 

Employee A9 80 77 84 81 83 

 

Alternative assessment data is information used to describe the performance of each outsourcing 

employee against all the established criteria. This data serves as a quantitative representation of employee 

evaluation results based on aspects of competence, experience, discipline, performance, and work attitude. 

The preparation of alternative assessment data is conducted in a structured manner using a uniform rating 

scale so that each employee can be compared fairly. With clear and measurable alternative assessment data, 

the evaluation and ranking process of outsourcing employees can be carried out systematically, objectively, 

and support more accurate decision-making. Table 2 presents the alternative assessment data used in this 

study. 

The assessment data in Table 2 serves as the main basis for systematically and objectively evaluating 

outsourcing employees. Each value for the alternatives and criteria represents the actual performance 

condition of the employees, so it can be used directly in the CRISUS method calculations for determining the 

criteria weights and the WASPAS method for ranking the alternatives. With structured and consistent 

assessment data, the decision-making process can be carried out more accurately, transparently, and 

traceably, and it supports the selection of outsourcing employees that meet organizational needs and 

standards. 

3. Results and Discussions 

DSS for Selecting the Best Outsourcing Employee Using CRISUS and WASPAS is a systematic approach 

designed to help organizations determine the best outsourcing employees objectively and consistently 

under decision-making conditions that involve multiple criteria. This system utilizes the CRISUS method to 

determine the weights of criteria based on the variation in assessment data, so that the importance level of 

each criterion is set objectively without relying on the subjective preferences of decision-makers. The 

criterion weights obtained are then used in the WASPAS method to evaluate and rank outsourcing 

employees through a combination of weighted summation and weighted multiplication. The integration of 

these two methods allows the system to produce recommendations that are more accurate, transparent, 

and accountable. With this DSS, the outsourcing staff selection process can be carried out more efficiently, 

reducing assessment bias, and assisting management in making decisions that align with organizational 

needs and performance standards. 

3.1. Calculation of Criteria Weights Using the CRISUS Method 
Calculation of Criteria Weights Using the CRISUS Method is an important stage in this research because 

it serves to determine the level of importance of each criterion objectively before the process of ranking 

alternatives is carried out. At this stage, the assessment data that has been compiled in the decision matrix 

is processed using the CRISUS approach by utilizing data variations between alternatives. The calculation 

of criteria weights is carried out through a series of steps that include data normalization, calculation of the 

sum of squares values, and measurement of the standard deviation for each criterion. This approach allows 

the criteria weights to be determined based on the actual characteristics of the data, rather than based on 

the subjective perceptions of decision-makers. The resulting weights are expected to reflect the real 
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contribution of each criterion in differentiating the performance of outsourcing employees, thereby 

supporting a more consistent and accountable evaluation and decision-making process. 

The process of determining criteria weights using the CRISUS method begins with the preparation of 

a decision matrix that represents the value of each alternative against all criteria using (1) based on the 

assessment data in Table 2. The general form of the decision matrix and the results of the decision matrix 

are as follows. 

𝑋=
[  
   
   
11ݔ 12ݔ 21ݔ13ݔ 22ݔ 31ݔ23ݔ 32ݔ 33ݔ 14ݔ 24ݔ15ݔ 34ݔ25ݔ 41ݔ35ݔ 42ݔ 51ݔ43ݔ 52ݔ 61ݔ53ݔ 62ݔ 63ݔ 44ݔ 54ݔ45ݔ 64ݔ55ݔ 71ݔ65ݔ 72ݔ 81ݔ73ݔ 82ݔ 91ݔ83ݔ 92ݔ 93ݔ 74ݔ 84ݔ75ݔ 94ݔ85ݔ   [95ݔ

   
   
   𝑋=

[  
   
   85 80 9078 75 8590 88 92 88 8782 8091 8970 72 7888 85 8782 78 80 75 7486 9083 8175 70 8292 90 9480 77 84 78 7692 9581 83]  

   
   
 

 

The next process is to perform vector normalization to eliminate differences in scale between criteria, 

so that the data becomes comparable using (2). The complete results of the vector normalization 

calculations are presented in Table 3. The next process is to perform sum normalization by adding up the 

normalized values for each criterion as the basis for the next calculation using (3). The complete results of 

the sum normalization calculations are presented in Table 4. The next process involves calculating the sum 

of squares value for each criterion to determine the level of data variation possessed by each criterion, using 

(4). The complete results of the sum of squares calculation are presented in Table 5. The next process 

involves calculating the standard deviation value of the criteria, which is determined as a measure of data 

dispersion that shows the ability of the criteria to differentiate alternatives, using (5). The complete results 

of the standard deviation calculation for the criteria are presented in Table 6.  The final stage of this process 

is the determination of the criteria weights, where the weights are obtained by normalizing the standard 

deviation values so that the total weight of all criteria equals one, using (6). The complete results of the 

criteria weight calculations are presented in Table 7. 

 
Table 3. Vector Normalization Calculation Results 

Alternative  CA CB CC CD CE 

Employee A1 0.34341 0.33452 0.34912 0.34798 0.34466 

Employee A2 0.31513 0.31362 0.32972 0.32425 0.31693 

Employee A3 0.36361 0.36798 0.35687 0.35984 0.35258 

Employee A4 0.28281 0.30107 0.30257 0.29657 0.29316 

Employee A5 0.35553 0.35543 0.33748 0.34007 0.35655 

Employee A6 0.33129 0.32616 0.31032 0.32821 0.32089 

Employee A7 0.30301 0.29271 0.31808 0.30844 0.30108 

Employee A8 0.37169 0.37634 0.36463 0.36775 0.37635 

Employee A9 0.32321 0.32198 0.32584 0.32030 0.32881 

 
Table 4. Sum Normalization Calculation Results 

Alternative  CA CB CC CD CE 

Employee A1 0.11486 0.11189 0.11658 0.11625 0.11523 

Employee A2 0.10541 0.10490 0.11010 0.10832 0.10596 

Employee A3 0.12162 0.12308 0.11917 0.12021 0.11788 

Employee A4 0.09459 0.10070 0.10104 0.09908 0.09801 

Employee A5 0.11892 0.11888 0.11269 0.11361 0.11921 

Employee A6 0.11081 0.10909 0.10363 0.10964 0.10728 

Employee A7 0.10135 0.09790 0.10622 0.10304 0.10066 

Employee A8 0.12432 0.12587 0.12176 0.12285 0.12583 

Employee A9 0.10811 0.10769 0.10881 0.10700 0.10993 

 
Table 5. Sum of Square Calculation Results 

CA CB CC CD CE 

0.11188 0.11187 0.11151 0.11160 0.11178 

 
Table 6. Standard Deviation Calculation Results 

CA CB CC CD CE 

0.00925 0.00919 0.00665 0.00738 0.00862 
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Table 7. Criteria Weight Calculation Results 

CA CB CC CD CE 

0.22537 0.22382 0.16163 0.17939 0.20978 

 

The calculation of criteria weights shows that CA has the highest weight at 0.22537, indicating that this 

criterion is the most influential factor in the evaluation process of outsourced employees. Next, CB has an 

almost equal weight of 0.22382, signifying a very high level of importance and playing a significant role in 

differentiating performance among alternatives. CE comes next with a weight of 0.20978, indicating a fairly 

strong contribution to the evaluation process. Meanwhile, CD has a weight of 0.17939, and CC has the lowest 

weight at 0.16163, which means that these two criteria are still influential but relatively less so compared 

to the others. Overall, this weight distribution shows that all criteria play important roles, albeit with 

different levels of significance, allowing the evaluation process to be carried out in a balanced and 

proportional manner. 

3.2. Alternative Assessment Using the WASPAS Method 
Alternative assessment using the WASPAS method is a follow-up stage after the criteria weights have 

been obtained, aimed at evaluating and comparing the performance of each outsourcing employee 

alternative comprehensively. At this stage, the normalized alternative assessment data are processed using 

the WASPAS method by combining the weighted sum and weighted product approaches. The use of both 

approaches allows for a more balanced evaluation, as it can capture the contribution of each criterion both 

additively and multiplicatively. By utilizing the criteria weights generated from the CRISUS method, the 

process of evaluating alternatives in WASPAS can be carried out consistently and objectively. The result of 

this stage is a final preference score used as the basis for ranking outsourcing employees, thereby 

supporting more accurate, transparent, and accountable decision-making. 

The evaluation process using the WASPAS method begins with the preparation of a decision matrix 

containing the values of each alternative for all criteria used as the basis for evaluation using (1). The results 

of the WASPAS decision matrix are the same as the results of the CRISUS decision matrix. The next stage is 

normalization, which aims to equalize the evaluation scale among criteria so that they can be compared 

fairly, both for benefit-type and cost-type criteria using (7). The complete normalization calculation results 

are presented in Table 8. After the normalized values are obtained, the calculation of the final score is 

carried out by combining the results of the weighted sum model and weighted product model calculations 

according to the predetermined criteria weights using (8). The complete results of the final score calculation 

is presented in Table 9. 

 
Table 8. Normalization Calculation Results 

Alternative  CA CB CC CD CE 

Employee A1 0.92391 0.88889 0.95745 0.94624 0.91579 

Employee A2 0.84783 0.83333 0.90426 0.88172 0.84211 

Employee A3 0.97826 0.97778 0.97872 0.97849 0.93684 

Employee A4 0.76087 0.80000 0.82979 0.80645 0.77895 

Employee A5 0.95652 0.94444 0.92553 0.92473 0.94737 

Employee A6 0.89130 0.86667 0.85106 0.89247 0.85263 

Employee A7 0.81522 0.77778 0.87234 0.83871 0.80000 

Employee A8 1.00000 1.00000 1.00000 1.00000 1.00000 

Employee A9 0.86957 0.85556 0.89362 0.87097 0.87368 

 

 
Table 9. Normalization Calculation Results 

Alternative  Final Score 

Employee A1 0.92364 

Employee A2 0.85839 

Employee A3 0.96951 

Employee A4 0.79257 

Employee A5 0.94115 

Employee A6 0.87129 

Employee A7 0.81679 

Employee A8 1.00000 

Employee A9 0.87139 
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Figure 2. Alternative Ranking Results 

 

The final results of the calculations using the WASPAS method produce preference values for each 

outsourcing employee alternative that reflect their relative performance levels based on all established 

criteria. These preference values serve as the main basis in the ranking process, where each alternative is 

compared comprehensively, taking into account the weight and contribution of each criterion. Through the 

ranking process, the alternative with the highest WASPAS value is placed at the top rank as the best 

outsourcing employee. This stage provides a clear and structured overview of the position of each 

alternative, making it easier for decision-makers to determine their choice objectively, transparently, and 

consistently. The results of the alternative rankings are shown in Figure 2. 

The ranking results of alternatives using a combination of the CRISUS and WASPAS methods show a 

clear difference in performance levels among outsourcing employees. Based on the final WASPAS scores, 

Employee A8 ranks first with the highest score of 1.00000, indicating the best performance compared to 

other alternatives. The next position is held by Employee A3 with a score of 0.96951, followed by Employee 

A5 with a score of 0.94115 and Employee A1 with a score of 0.92364, reflecting high and relatively 

competitive performance. Furthermore, Employee A9 and Employee A6 have almost identical scores of 

0.87139 and 0.87129, followed by Employee A2 with a score of 0.85839. Meanwhile, Employee A7 with a 

score of 0.81679 and Employee A4 with a score of 0.79257 are at the bottom ranks, indicating relatively 

lower performance compared to other alternatives. These results indicate that the combination of the 

CRISUS and WASPAS methods is capable of producing rankings that are objective, consistent, and easy to 

understand as a basis for decision making. 

3.3. Sensitivity Analysis 
Sensitivity analysis is an approach used to evaluate the extent to which changes in parameters, 

assumptions, or criteria weights can affect the final results of a model or decision-making method. This 

analysis aims to test the stability and reliability of decision outcomes by observing the system's response to 

variations in certain input values. In the context of multi-criteria decision support systems, sensitivity 

analysis helps identify the most influential criteria and determine whether small changes in weights or 

evaluation values can alter the ranking order of alternatives. Sensitivity analysis provides a deeper 

understanding of the strengths and weaknesses of the model used and increases decision-makers' 

confidence in the results obtained, as decisions are not only dependent on a single condition but have been 

tested across various possible scenarios. 

Sensitivity analysis of changes in the initial criteria weights in the CRISUS method is an evaluation 

process carried out to determine to what extent changes in the criteria weights generated by CRISUS can 

affect the final decision-making results. This analysis is conducted by modifying the criteria weight values 

in certain scenarios, then observing their impact on the preference values and the ranking of alternatives. 

The main purpose of this analysis is to test the stability and consistency of decision results when there are 

changes in the level of importance of the criteria. Through sensitivity analysis, it can be identified which 

criteria most dominantly influence changes in rankings and whether the decision-making model still 

produces relatively the same recommendations even if the initial weights are adjusted. The scenarios of 

criteria weight changes are presented in Table 10. 
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Table 10. Scenario of Criteria Weight Changes 

Weight Change Scenario CA CB CC CD CE 

Initial Weight of CRISUS 0.22537 0.22382 0.16163 0.17939 0.20978 

Scenario 1 0.29579 0.20347 0.14694 0.16308 0.19071 

Scenario 2 0.20488 0.29438 0.14694 0.16308 0.19071 

Scenario 3 0.20488 0.20347 0.23785 0.16308 0.19071 

Scenario 4 0.20488 0.20347 0.14694 0.25399 0.19071 

Scenario 5 0.20488 0.20347 0.14694 0.16308 0.28162 

Scenario 6 0.26226 0.21316 0.15393 0.17085 0.19979 

Scenario 7 0.21464 0.26078 0.15393 0.17085 0.19979 

Scenario 8 0.21464 0.21316 0.20155 0.17085 0.19979 

Scenario 9 0.21464 0.21316 0.15393 0.21847 0.19979 

Scenario 10 0.21464 0.21316 0.15393 0.17085 0.24741 

Scenario 11 0.13930 0.24869 0.17959 0.19932 0.23309 

Scenario 12 0.25041 0.13758 0.17959 0.19932 0.23309 

Scenario 13 0.25041 0.24869 0.06848 0.19932 0.23309 

Scenario 14 0.25041 0.24869 0.17959 0.08821 0.23309 

Scenario 15 0.25041 0.24869 0.17959 0.19932 0.12198 

Scenario 16 0.18460 0.23560 0.17014 0.18883 0.22082 

Scenario 17 0.23723 0.18297 0.17014 0.18883 0.22082 

Scenario 18 0.23723 0.23560 0.11751 0.18883 0.22082 

Scenario 19 0.23723 0.23560 0.17014 0.13620 0.22082 

Scenario 20 0.23723 0.23560 0.17014 0.18883 0.16819 

 

In the sensitivity analysis presented in Table 9, changes in criterion weights were arranged into several 

scenarios to test the stability of decision results while ensuring that the total criterion weight remained 1. 

Scenarios 1 through 5 were designed by increasing the weight of the tested criterion by 0.1, while the 

weights of the other criteria were adjusted proportionally so that the total weight remained constant. Next, 

in scenarios 6 through 10, the criterion weights were increased by 0.05 using the same adjustment 

mechanism. To observe the impact of weight reduction, scenarios 11 through 15 were conducted by 

decreasing the criterion weights by 0.1, and scenarios 16 through 20 involved a reduction of 0.05, with the 

other criterion weights again adjusted proportionally. This approach ensures that every scenario of weight 

changes, remains in a valid condition and allows the evaluation of the impact of weight changes on ranking 

results to be conducted fairly and consistently. The ranking results from changes in criterion weights are 

shown in Figure 3. 

The ranking chart in Figure 3 shows the stability of the alternative ranking results under the initial 

conditions and all sensitivity analysis scenarios from scenario 1 to scenario 20. It can be seen that Employee 

A8 consistently holds the first rank in all scenarios, followed by Employee A3 in second place, Employee A5 

in third, and Employee A1 in fourth without any changes in position. Ranking changes only occur for 

Employee A9 and Employee A6, who swap positions between fifth and sixth place in several scenarios, 

indicating that these two alternatives have a higher level of sensitivity to changes in criteria weights. 
Meanwhile, Employee A2, Employee A7, and Employee A4 remained in seventh, eighth, and ninth place 

across all scenarios. Overall, this graph indicates that the CRISUS and WASPAS models have a high level of 

stability, as most alternatives maintain their positions despite changes in criteria weights. 

 
Figure 3. Ranking Results from Sensitivity Analysis 
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3.4. Discussions 
The discussion in this study shows that the application of a DSS based on the integration of the CRISUS 

and WASPAS methods is able to provide a systematic and objective solution in the outsourcing employee 

selection process. The results of the criteria weighting using CRISUS indicate that each criterion has a 

different level of importance, determined based on variations in assessment data. This approach allows the 

criteria weights to reflect the actual data conditions, so the evaluation process no longer depends on the 

subjective perception of decision-makers. The developed system is able to reduce assessment bias and 

improve consistency in the outsourcing employee selection process. 

The ranking results of alternatives using WASPAS show a clear difference in preference values among 

outsourcing employees. The alternative with the best performance can be directly identified based on the 

final score obtained, making it easier for management to determine the employee who is most suitable for 

the organization's needs. The stability of the rankings at the top and bottom positions indicates that the 

WASPAS method is capable of producing robust rankings when combined with objectively weighted 

criteria. This suggests that the integration of CRISUS and WASPAS is effective in addressing selection issues 

involving multiple criteria with varying levels of importance. 

Sensitivity analysis conducted through various scenarios of changes in criterion weights provides an 

overview of the reliability of the proposed decision-making model. The analysis results show that most 

alternatives maintain their ranking positions despite changes in weights, indicating a high level of system 

stability. Ranking changes only occur for alternatives with similar preference values, which suggests that 

the performance differences between these alternatives are relatively small. These findings reinforce that 

the developed decision support system is not sensitive to changes in weights within reasonable limits and 

continues to produce consistent recommendations. 

Overall, the results of this study indicate that a CRISUS and WASPAS-based DSS can serve as a reliable 

tool in supporting decision-making for outsourcing employee selection. This system not only enhances the 

objectivity and transparency of the selection process but also provides flexibility through sensitivity testing 

regarding changes in criteria weights. These findings offer practical contributions for organizations in 

improving the quality of workforce selection decisions, as well as academic contributions in the 

development of studies on MCDM methods in the field of human resource management. 

4. Conclusion 

The integration of the CRISUS and WASPAS methods in a Decision Support System is capable of 

providing a comprehensive, objective, and consistent approach in the process of selecting outsourcing 

employees. The weighting of criteria using CRISUS successfully captures the level of importance of each 

criterion based on the characteristics of the evaluation data, making the resulting weights more 

representative compared to subjective approaches. Furthermore, the application of WASPAS in evaluating 

alternatives produces clear and easy-to-interpret rankings, thereby supporting more structured decision-

making. The sensitivity analysis results indicate that the proposed model has a good level of stability, as 

most alternatives maintain their ranking positions despite variations in criterion weights across different 

scenarios. This confirms that the developed system is not only accurate but also reliable against changes in 

assessment conditions. Overall, this study demonstrates that the proposed approach is effective in 

enhancing transparency, reducing bias, and strengthening the quality of decisions in outsourcing employee 

selection, while also providing a tangible contribution to the development of MCDM method applications in 

the context of human resource management. Future research can integrate other weighting methods, both 

objective and hybrid, to compare the stability of criterion weights against CRISUS in the context of employee 

selection. In addition, the use of alternative ranking methods besides WASPAS, such as distance-based or 

compromise approaches, can be explored to test the consistency of ranking results under various data 

conditions. 

References 

[1] M. Hu, “Fixed-price or performance-based? Contract design with renegotiation for IT outsourcing,” 
Journal of Management Science and Engineering, vol. 11, no. 1, pp. 131–148, 2026, doi: 

https://doi.org/10.1016/j.jmse.2025.12.003. 

[2] I. I. K. Ugli, “Mechanisms for Improving the Formation and Assessment of Competitive Competencies in the Selection of Civil Service Candidates Through Outsourcing,” International 
Conference on Business & Management, vol. 2, no. 1, pp. 46–50, 2026. 

[3] H. Lu, Y. Zhao, X. Zhou, and Z. Wei, “Selection of Agricultural Machinery Based on Improved CRITIC-

Entropy Weight and GRA-TOPSIS Method,” Processes, vol. 10, no. 2, p. 266, 2022, doi: 



JEECS (Journal of Electrical Engineering and Computer Sciences) 

Vol. 11, No. 1, June 2026, pp. 36-49 

e-ISSN: 2579-5392 p-ISSN: 2528-0260 
 

 
Available online: https://ejournal.ubhara.ac.id/jeecs |  48  | 

 

10.3390/pr10020266. 

[4] E. Ibazebo, V. Savsani, A. Siddhpura, and M. Siddhpura, “Developing a Framework for Assessing 

Boat Collision Risks Using Fuzzy Multi-Criteria Decision-Making Methodology,” Journal of Marine 
Science and Engineering, vol. 13, no. 9. 2025, doi: 10.3390/jmse13091816. 

[5] M. F. Moreira et al., “Multicriteria Analysis for the Evaluation of Managers in Healthcare: A Hybrid 

Approach Through the CRITIC-WASPAS Method,” Procedia Computer Science, vol. 266, pp. 277–
284, 2025, doi: https://doi.org/10.1016/j.procs.2025.08.035. 

[6] N. Hendrastuty, S. Setiawansyah, M. G. An’ars, F. A. Rahmadianti, V. H. Saputra, and M. Rahman, “G2M weighting: a new approach based on multi-objective assessment data (case study of MOORA method in determining supplier performance evaluation),” Indonesian Journal of Electrical 
Engineering and Computer Science, vol. 38, no. 1, pp. 403–416, 2025, doi: 

10.11591/ijeecs.v38.i1.pp403-416. 

[7] P. Mandal, L. Mrsic, A. Kalampakas, T. Allahviranloo, and S. Samanta, “Pythagorean linguistic 
information-based green supplier selection using quantum-based group decision-making 

methodology and the MULTIMOORA approach,” Artificial Intelligence Review, vol. 58, no. 7, p. 199, 

2025, doi: 10.1007/s10462-025-11205-x. 

[8] E. Roszkowska and T. Wachowicz, “Impact of Normalization on Entropy-Based Weights in Hellwig’s Method: A Case Study on Evaluating Sustainable Development in the Education Area,” 
Entropy, vol. 26, no. 5. 2024, doi: 10.3390/e26050365. 

[9] M. N. D. Satria, Setiawansyah, E. R. Susanto, A. S. Puspaningrum, and Sumanto, “Decision Support 
System for Internet Service Selection Using the Logarithmic Least Squares Weighting and Weighted Product Method,” in 2024 Beyond Technology Summit on Informatics International 
Conference (BTS-I2C), 2024, pp. 209–214, doi: 10.1109/BTS-I2C63534.2024.10941948. 

[10] Y. Rahmanto, J. Wang, S. Setiawansyah, A. Yudhistira, D. Darwis, and R. R. Suryono, “Optimizing Employee Admission Selection Using G2M Weighting and MOORA Method,” Paradigma - Jurnal 
Komputer dan Informatika, vol. 27, no. 1 SE-, pp. 1–10, Mar. 2025, doi: 10.31294/p.v27i1.8224. 

[11] A. Soussi, A. M. Tomasoni, E. Zero, and R. Sacile, “An ICT-Based Decision Support System (DSS) for the Safety Transport of Dangerous Goods along the Liguria and Tuscany Mediterranean Coast,” in 
Intelligent Sustainable Systems: Selected Papers of WorldS4 2022, Volume 2, Springer, 2023, pp. 

629–638. 

[12] R. Rosati et al., “From knowledge-based to big data analytic model: a novel IoT and machine learning based decision support system for predictive maintenance in Industry 4.0,” Journal of 
Intelligent Manufacturing, vol. 34, no. 1, pp. 107–121, 2023, doi: 10.1007/s10845-022-01960-x. 

[13] I. Adalar and Ö. IŞIK, “CRiterion Importance Based on SUm of Squares (CRISUS): A Novel Objective 
Weighting Method and Its Implementation in Multidimensional Sustainability Performance 

Measurement.,” Economic Computation & Economic Cybernetics Studies & Research, vol. 59, no. 2, 

2025, doi: 10.24818/18423264/59.2.25.13. 

[14] S. Bektaş, “Financial Performance Ranking With A New Hybrid Decision Making Model: Application 
Of The CRISUS-RAWEC Hybrid Model For The Reinsurance Industry,” Gümüşhane University 
Journal of Social Sciences, vol. 17, no. 1, pp. 233–249, 2026. 

[15] D. A. Megawaty, D. Damayanti, A. Widiyanti, and S. Setiawansyah, “Combination of Multi-Objective 

Optimization on The Basis of Ratio Analysis and ROC in The Selection of Extracurricular Activities,” 
JURNAL INFOTEL, vol. 16, no. 2, pp. 398–412, 2024, doi: 10.20895/infotel.v16i2.1108. 

[16] A. Yudhistira, S. Setiawansyah, T. Ardiansah, S. Maryana, Y. Yadin, and R. Oktaviani, “Development 

of Multi-Attribute Utility Theory Methods in Dynamic Decision Models Using Change-Data Driven,” 
Evergreen, vol. 11, no. 4, pp. 3279–3289, 2024, doi: 10.5109/7326962. 

[17] S. GÜL and S. BEKTAŞ, “ESG Performance Ranking with a Novel Hybrid Decision-Making Model: 

Application of the CRISUS-PIV Hybrid Model for the Banking Sector,” Üçüncü Sektör Sosyal Ekonomi 
Dergisi, vol. 60, no. 4, pp. 3557–3579, 2025, doi: 10.63556/tisej.2025.1582. 

[18] D. Pamucar, M. Özçalıcı, and H. E. Gurler, “Evaluation of the efficiency of world airports using 
WENSLO-ARTASI and Monte-Carlo simulation,” Journal of Air Transport Management, vol. 124, p. 

102749, 2025, doi: https://doi.org/10.1016/j.jairtraman.2025.102749. 

[19] M. Seidi, S. Yaghoubi, and F. Rabiei, “Multi-objective optimization of wire electrical discharge 

machining process using multi-attribute decision making techniques and regression analysis,” 
Scientific Reports, vol. 14, no. 1, p. 10234, 2024, doi: 10.1038/s41598-024-60825-w. 

[20] A. Dutta, M. Banerjee, and R. Ray, “Socio-economic backwardness assessment modelling in 

different gram panchayats of Sali watershed using multi-criteria based weighting and ranking methods,” GeoJournal, vol. 90, no. 1, p. 28, 2025, doi: 10.1007/s10708-024-11276-3. 



JEECS (Journal of Electrical Engineering and Computer Sciences) 

Vol. 11, No. 1, June 2026, pp. 36-49 

e-ISSN: 2579-5392 p-ISSN: 2528-0260 
 

 
Available online: https://ejournal.ubhara.ac.id/jeecs |  49  | 

 

[21] B. Masoomi, I. G. Sahebi, M. Fathi, F. Yıldırım, and S. Ghorbani, “Strategic supplier selection for 
renewable energy supply chain under green capabilities (fuzzy BWM-WASPAS-COPRAS approach),” Energy Strategy Reviews, vol. 40, p. 100815, 2022, doi: 10.1016/j.esr.2022.100815. 

[22] G. S. de Assis, M. dos Santos, and M. P. Basilio, “Use of the WASPAS Method to Select Suitable 
Helicopters for Aerial Activity Carried Out by the Military Police of the State of Rio de Janeiro,” 
Axioms, vol. 12, no. 1. 2023, doi: 10.3390/axioms12010077. 

[23] A. Denih, A. Saepulrohman, and F. Febriansyah, “Outsourced Employee Recruitment Decision Support System With Fuzzy Topsis Integrated Rest Api Method,” JITK (Jurnal Ilmu Pengetahuan 
dan Teknologi Komputer), vol. 10, no. 3 SE-Articles, pp. 479–487, 2025, doi: 

10.33480/jitk.v10i3.5521. 

[24] M. Akhif, S. Andini, and D. Akhiyar, “Implementation of a Decision Support System for Contract 
Employee Recruitment Selection using the Simple Multi Attribute Rating Technique (SMART) Method,” Journal of Computer Scine and Information Technology, vol. 9, no. 3 SE-Articles, pp. 165–
169, 2023, doi: 10.35134/jcsitech.v9i3.82. 

[25] A. Syaripudin, Y. Efendi, and H. Harriansyah, “Penerapan Multi-Criteria Decision Making (MCDM) Menggunakan Metode WASPAS Pada Penilaian Kinerja Karyawan Terbaik,” KLIK: Kajian Ilmiah 
Informatika dan Komputer, vol. 3, pp. 128–136, 2022, doi: 10.30865/klik.v3i2.557. 

[26] N. Hendrastuty, J. Wang, A. Sulistiyawati, D. Darwis, and Y. Jumaryadi, “Combination of MOORA and 
ITARA Methods in Decision Support Systems for Measuring the Performance of Quality Control Teams,” vol. 6, no. 6, pp. 727–739, 2025, doi: 10.47065/tin.v6i6.8382. 

[27] R. Aryanti, J. Wang, A. D. Wahyudi, S. Setiawansyah, and D. Darwis, “Decision Support System for 
Selecting the Best Restaurant Waiter Using a Combination of WENSLO Weighting and AROMAN Methods,” JEECS (Journal of Electrical Engineering and Computer Sciences), vol. 10, no. 2 SE-

Articles, pp. 128–141, Dec. 2025, doi: 10.54732/jeecs.v10i2.4. 

[28] J. Wang, S. Setiawansyah, F. Ulum, A. Yudhistira, and A. D. Wahyudi, “Optimization of Production 
Operator Performance Assessment with Grey Geometric Mean Weighting and Combinative 

Distance-based Assessment,” Komputika : Jurnal Sistem Komputer, vol. 14, no. 2 SE-Articles, Nov. 

2025, doi: 10.34010/komputika.v14i2.15977. 

[29] J. Wang, S. Setiawansyah, T. Ardiansah, F. Ulum, and S. Sumanto, “Decision Support System for 
Determining Strategic Warehouse Locations Using a Combination of the WENSLO Weighting and RAWEC Method,” JUTI: Jurnal Ilmiah Teknologi Informasi, vol. 24, no. 1 SE-Articles, pp. 165–184, 

2026, doi: 10.12962/j24068535.v24i1.a1456. 

[30] K. Chandrashekar, A. S. Setlur, A. Sabhapathi C, S. S. Raiker, S. Singh, and V. Niranjan, “Decision 
Support System and Web-Application Using Supervised Machine Learning  Algorithms for Easy Cancer Classifications.,” Cancer informatics, vol. 22, p. 11769351221147244, 2023, doi: 

10.1177/11769351221147244. 

[31] U. Ahmad, A. Alvino, and S. Marino, “Solar Fertigation: A Sustainable and Smart IoT-Based Irrigation and Fertilization System for Efficient Water and Nutrient Management,” Agronomy, vol. 

12, no. 5. 2022, doi: 10.3390/agronomy12051012. 

 


