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Abstract: Students are learners who are on the bench of formal education. The role of 

schools in motivating learners to have a broader perspective is certainly needed, in 

addition, it should also be supported by the government of the Republic of Indonesia. 

International student exchange in this case strongly motivates students to be more active 

in learning. But the main problem, not all students get the opportunity to follow. 

Therefore, a decision support system that can be used for selection of student learners 

who will participate in an international student exchange program is required. Extended 

Method Promethee II (EXPROM II) is a method that is able to compare between each 

learner in multi-criteria. The use of EXPROM II, capable of producing more effective 

and more accurate results.  
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1 Introduction  

Students are people who participate in a learning process conducted by a unit of primary 

education level. Basic education, in this case, namely primary school, junior high school, and 

high school. In one region, or country, the students are one of the most important assets and 

must be managed properly and professionally. Students are the next generation of a nation, 

which will be useful in the future development of a nation. Currently, the education pattern in 

Indonesia is well managed and professionally managed, following the uniformity in the unit of 

education level, and at the end of the learning process will take the test, which is known as 

National Examination. But to increase the knowledge of learners is not only done on education 

bench only. Many factors can increase the knowledge of learners[1], can be extracurricular 

activities held both at school and outside the school, comparative studies to schools outside the 

province or international schools, student exchange programs and so forth. 

Student exchange is a program conducted by various countries and one form of direct 

learning given to learners in school. The purpose of the exchange of students, so that learners 

have knowledge of the international world so as to add insight from a learner. Besides, other 

benefits of this program, namely the understanding of different perspectives of different 

cultures and communities, self-development that leads to an increase in self-belief, and able to 

develop awareness of group dynamics. 

For that purpose, the government establishes an international student exchange system 

for students from a province. For Indonesian students, especially North Sumatra, Medan, there 
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are certain criteria that must be fulfilled in following the selection process held by Medan City 

Government. Selection of student exchanges conducted by the city of Medan, of course not 

easy because there are several stages or processes that are tailored to the criteria that have been 

established based on existing alternatives. 

Implementation [2] of information systems-based decision support system[3]–[7] help 

the city of Medan in the process of producing more effective and accurate decisions. Many 

decision-makers use decision support systems to support the decisions they set, but not 

necessarily replace the decisions they have. Decision support systems are able to provide 

problem-solving results based on various predefined criteria [8]. In the application of this 

computer-based system using methods in performing analysis of decision-making such as 

Elimination and Choice Translation Reality (ELECTRE), Preference Rank Organization 

Organization for Enrichment of Evaluation (PROMETHEE), Vlse Kriterijumska Optimizacija 

Kompromisno Resenje (VIKOR), Analytical Hierarchy Process AHP) [9], [10]. 

 The use of TOPSIS method can be used for decision making as done by Garuda Ginting 

[6]. In his research Rajesh Attri (2015) used the Preference Selection Index (PSI) method for 

the selection of production design[11]. Madic 2017 uses Preference Selection for the 

determination of laser cutting process conditions [12]. In a study conducted by Teuku Mufizar 

in 2017, using several criteria in the selection of student exchanges such as the TOEFL Score, 

Ranking, Interview Value, Indonesian knowledge, artistic value, Australian knowledge, 

personality value, from research results in the processor the TOEFL Score and Ranking 

criteria have significant weighting to the calculation result[13]. The use of EXPROM II 

method managed to give a decision about a product that deserves a discount [14]. 

2 Theory 

2.1 Student 

 

Students are a designation given to learners who follow formal education process at the 

primary, secondary and top level. Etymologically, the learner gets the teaching of a teacher, 

and the terminology of the learner will undergo change, development and require guidance 

and direction to form personality. 

 

2.2 International Student Exchange 

 

International student exchange is a program often done by the government of the 

Republic of Indonesia, with the aim of increasing knowledge for learners. There are three (3) 

benefits gained for students who follow this program, namely: 

1. Have a soul of independence and increased maturity in students. 

2. Will more appreciate the relationship between humans, as well. 

3. Increased ability in foreign language 

 
2.3 The Extended Promethee II Method 

 

The Extended Promethee II (EXPROM II) is a development of the Promethee II method, 

developed by Diakoulaki and Koumoutsosa (Fadlina et al., 2017). Development is done on the 

comparison [15] of deviation or distance between alternatives in pairs for each criterion. In the 



EXPROM II method, there are two preference indexes obtained from the comparison between 

the paired alternate values. The first preference index is known as the Weak Preferences Index 

and the second is known as Strict Preference Index, this is where searching process [16], [17] 

were known and get the results. 

The Total Preferences Index is calculated from the reduction of the Weak Preferences 

Index and Strict Preferences Index values, thus providing a more accurate measure of the 

preference of one alternative with another alternative on all criteria. The calculation of net 

flow in an alternative is determined based on the sum of leaving and entering flow. EXPROM 

II generates alternate rankings based on the net flow value of each alternative so as to provide 

the best alternative with the highest net flow. 

The settlement step is using EXPROM II[18], as follows: 

1. Creating a decision matrix  

 The decision matrix is a matrix consisting of an alternative value i for each criterion j. 

2. Normalization of Decision Matrix. 

For the Benefit Criteria: 

rij   =
[xij -  min(xij)]

[max(xij)  -  min(xij)]
 ………………………. (1) 

 

For the Cost Criteria: 

rij   =
[max(xij)  -  xij]

[max(xij) - min(xij)]
....................................... (2) 

 

Where   rij = normalized matrix 

   i    = alternative 

   j    = criteria 

3. Calculates evaluative differences from alternative 𝑖𝑡ℎ with other alternatives. This step 

involves calculating the difference in criterion value (dj) between different alternatives 

pair-wise. 

4. Determination of Preferences Function Pj(i,i’).  

There are six main types of preference functions, for example, ordinary criteria, U shape 

formulas, form V criteria, level criteria, V-shrink criteria and Gaussian criteria. The simplest 

form of the preferences function (ordinary criteria) is applied here, the Pj (i, i ') Preferences 

Function Equation is given below: 

Pij (i,i
') = 0 if  rij ≤  ri'j ...................................  (3) 

Pij (i,i
') = (rij - ri'j) if rij > ri'j...........................  (4) 

 

where  Pij= Preferences Function 

   I = alternative 

   i’ = alternatives to be paired with 

5. Calculating Weak Preference Index (WP) 

Calculating the weak preference index should consider the criteria with different weight 

values for each criterion using the following equation: 

 

WP(i,i
') = [∑ wj x Pj (i,i)n

j=1 ]  ∑ wj
n
j=1⁄    (5) 

 

where WP = Weak Preference Index 

         n = number of criteria 



  wj   = weighting j criteria  

6. Calculating Strict Preferences Index (SP j (i,i') ).  

The determination of a strong preference function or SP j (i, i') is based on the ratio of 

the difference values (dmj) to the range of values as defined by the evaluation of the entire 

alternative set for the criteria. 

SPj (i,i
') = [max (0, dj - Lj)] / [dmj - Lj] ........ (6) 

 

where : SPj = Strict Preference index j 

               dj  = rij-ri’j 
  dmj = 1 

   Lj  = 0 
7. Computer the Strict Preference Index (SP) 

 In calculating the strong preference index value (SP), use the following equation: 

SP (i,i') = [∑ wj x SPj (i,i')
n
j=1 ] / ∑ wj

n
j=1 … … …. (7) 

 

where  SP =Strict Preference Index 

 n   = number of criteria 

           wj  = weighting j criteria 

8. Compute the value of Total Preferences TP(i, i′) 

 For the calculation of Total Preference index value: 

TP (i,i') = Min[1,WP (i,i
') + SP (i,i

')]...........  (8) 

9. Determining Leaving and Entering Flow 

Leaving Flow (Prositive): 

 

φ+(i)=
1

m-1 
∑ TP(i,i

')(i≠i
')m

i
'
=1

.......................... (9) 

 

Entering Flow (Negative)  

φ−(i) =
1

m−1 
∑ TP (i′, i) (i ≠ i′)m

i′=1  ........... (10) 

 

where i    = alternative 

 i’   = paired alternatives 

 m  = number of alternative 

 \n   = number of criteria 

 

Leaving Flow reveals how many alternatives dominate other alternatives, while the 

Entering Flow shows how many alternatives are dominated by other alternatives. 

 

10. Calculate the Net Flow 

 Net flow calculation φ(i) for each alternative: 

φ(i) = φ+(i) - φ-(i)....................................... (11) 

11. Determine the rangking. 

The ranking of all alternatives considered depends on the values of φ (i). The higher the 

value of φ (i), the better the alternative. 

After the above step produces a decision, then the best alternative is the alternative that 

has the highest of net flow(φ). 

 



 

3 Result & Discussion 

Processing on decision support systems by applying the EXPROM II method requires 

criteria that are used as a reference to compare alternatives. The criteria used in comparison to 

alternatives include TOEFL score, ranking, Traditional Dance, Interview, Personality. Of the 

five (5) criteria are all with the type of beneficial criteria which means the greatest value, then 

the alternative becomes better to be compared with others. 

From the explanation can be seen the required criteria as follows: 

Table 1: Criteria 

Criteria Weight Type 

TOEFL Score (C1) 25 % Benefit 

Rank (C2) 20 % Benefit 

Traditional Dance Art (C3) 30 % Benefit 

Interview (C4) 10 % Benefit 

Personality (C5) 15 % Benefit 

 

The alternative consists of five (5) students drawn from several different schools, namely 

Taufik Ismail (A1), Suryanto (A2), Chairunnisah Putri (A3), Muhammad Rifqy (A4), Damar 

Wulan (A5). In table 2 below is a match rating between alternatives and criteria. 

Table 2:  Alternative match Rating and Criteria 

Alternatif C1 C2 C3 C4 C5 

A1 450 2 90 80 90 

A2 500 2 86 80 90 

A3 490 1 90 90 80 

A4 530 2 90 80 85 

A5 550 3 85 85 90 

 

The first stage after defining alternatives and criteria, forms the decision matrix xij, as 

follows. 

























9085853550

8580902530

8090901490

9080862500

9080902450

Xij

  

From the matrix xij, then normalize into matrix rij. 

C1 = TOEFL Score 

𝑅1,1 =
[450 − 450]

[550 − 450]
= 0 

𝑅2,1 =
[500 − 450]

[550 − 450]
= 0,5 

𝑅3,1 =
[490 − 450]

[550 − 450]
= 0,4 

C2 = Rank 

𝑅1,2 =
[2 − 1]

[3 − 1]
= 0,5 

𝑅2,2 =
[2 − 1]

[3 − 1]
= 0,5 

𝑅3,2 =
[1 − 1]

[3 − 1]
= 0 

C3 = Traditional Dance Art 

𝑅1,3 =
[90 − 85]

[90 − 85]
= 1 

𝑅2,3 =
[86 − 85]

[90 − 85]
= 0,2 

𝑅3,3 =
[90 − 85]

[90 − 85]
= 1 



𝑅4,1 =
[530 − 450]

[550 − 450]
= 0,8 

𝑅5,1 =
[550 − 450]

[550 − 450]
= 1 

 

C4 = Interview 

𝑅1,4 =
[80 − 80]

[90 − 80]
= 0 

𝑅2,4 =
[80 − 80]

[90 − 80]
= 0 

𝑅3,4 =
[90 − 80]

[90 − 80]
= 1 

𝑅4,4 =
[80 − 80]

[90 − 80]
= 0 

𝑅5,4 =
[85 − 80]

[90 − 80]
= 0,5 

 

𝑅4,2 =
[2 − 1]

[3 − 1]
= 0,5 

𝑅5,2 =
[3 − 1]

[3 − 1]
= 1 

 

C5 = Personality 

𝑅1,5 =
[90 − 80]

[90 − 80]
= 1 

𝑅2,5 =
[90 − 80]

[90 − 80]
= 1 

𝑅3,5 =
[80 − 80]

[90 − 80]
= 0 

𝑅4,5 =
[85 − 80]

[90 − 80]
= 0,5 

𝑅5,5 =
[90 − 80]

[90 − 80]
= 1 

 

𝑅4,3 =
[90 − 85]

[90 − 85]
= 1 

𝑅5,3 =
[85 − 85]

[90 − 85]
= 0 

 

The processing of matrix xij, resulting in a normalized matrix rij, as follows. 

 

























10,5011

0,5010,50,8

01100,4

100,20,50,5

1010,50

Rij
 

 

Next calculate the value of Preferences  𝑃𝑗(𝑖, 𝑖′) using equations 3 and 4. 

For C1, pairs-wise matrix:  

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(1,2) = 0 

𝑖𝑓 0 ≤ 0,4 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(1,3) = 0 

𝑖𝑓 0 ≤ 0,8 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(1,4) = 0 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(1,5) = 0 

𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(2,1) = 0,5 − 0 = 0,5    
𝑖𝑓 0,5 ≤ 0,4 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0,4 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(2,3) = 0,5 − 4 = 0,1    
𝑖𝑓 0,5 ≤ 0,8 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(2,4) = 0  

𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(2,5) = 0  

𝑖𝑓 0,4 ≤ 0 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,4 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(3,1) = 0,4 − 0 = 0,4   
𝑖𝑓 0,4 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(3,2) = 0 

𝑖𝑓 0,4 ≤ 0,4 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(3,4) = 0 

𝑖𝑓 0,4 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(3,5) = 0 

𝑖𝑓 0,8 ≤ 0 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,8 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(4,1) = 0,8 − 0 = 0,8    
𝑖𝑓 0,8 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,8 > 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(4,2) = 0,8 − 0,5 = 0,3    
𝑖𝑓 0,8 ≤ 0,4 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 0,8 > 0,4 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(4,3) = 0,8 − 0,4 = 0,4    
𝑖𝑓 0,8 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(4,5) = 0 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(5,1) = 1 − 0 = 1    
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(5,2) = 1 − 0,5 = 0,5    



𝑖𝑓 1 ≤ 0,4 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,4 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(5,3) = 1 − 0,4 = 0,6    
𝑖𝑓 1 ≤ 0,8 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,8 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃1(5,4) = 1 − 0,8 = 0,2    
For C2, pairs-wise matrix:  

𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(1,2) = 0 

𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(1,3) = 0,5 − 0 = 0,5    
𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(1,4) = 0 

𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(1,5) = 0 

𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(2,1) = 0    
𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(2,3) = 0,5 − 0 = 0,5    
𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(2,4) = 0 

𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(2,5) = 0 

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(3,1) = 0    
𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(3,2) = 0 

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(3,4) = 0 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(3,5) = 0 

𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(4,1) = 0    
𝑖𝑓 0,5 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(4,2) = 0    
𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(4,3) = 0,5 − 0 = 0,5    
𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(4,5) = 0 

𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(5,1) = 1 − 0,5 = 0,5    
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(5,2) = 1 − 0,5 = 0,5    
𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃2(5,3) = 1 − 0 = 1    
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃2(5,4) = 1 − 0,5 = 0,5 

 

For C3, pairs-wise matrix:  

𝑖𝑓 1 ≤ 0,2 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,2 𝑇𝑟𝑢𝑒,  
𝑡ℎ𝑒𝑛 𝑃3(1,2) = 1 − 0,2 = 0,8 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(1,3) = 0,5 − 0 = 0,5    
𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(1,4) = 0 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃3(1,5) = 1 − 0 = 1 

𝑖𝑓 0,2 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(2,1) = 0    
𝑖𝑓 0,2 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(2,3) = 0    
𝑖𝑓 0,2 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(2,4) = 0 

𝑖𝑓 0,2 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,2 > 0 𝑇𝑟𝑢𝑒,  
𝑡ℎ𝑒𝑛 𝑃3(2,5) = 0,2 − 0 = 0,2 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(3,1) = 0    
𝑖𝑓 1 ≤ 0,2 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,2 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃3(3,2) = 1 − 0,2 = 0,8 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(3,4) = 0 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃3(3,5) = 1 − 0 = 1 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(4,1) = 0    
𝑖𝑓 1 ≤ 0,2 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,2 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(4,2) = 1 − 0,2 = 0,8    
𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(4,3) = 0     
𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 



 𝑡ℎ𝑒𝑛 𝑃3(4,5) = 1 − 0 = 1 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,1) = 0    
𝑖𝑓 0 ≤ 0,2 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,2) = 0    
𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,3) = 0   
𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,4) = 0 

 

For C4, pairs-wise matrix:  

𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(1,2) = 0 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(1,3) = 0    
𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(1,4) = 0 

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(1,5) = 0 

𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(2,1) = 0    
𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(2,3) = 0    
𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(2,4) = 0 

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(2,5) = 0 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(3,1) = 1 − 0 = 1    
𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃4(3,2) = 1 − 0 = 1 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒,  
 𝑡ℎ𝑒𝑛 𝑃4(3,4) = 1 − 0 = 1 

𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃4(3,5) = 1 − 0,5 = 0,5 

𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(4,1) = 0    
𝑖𝑓 0 ≤ 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(4,2) = 0    
𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(4,3) = 0     
𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(4,5) = 0 

𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(5,1) = 0,5 − 0 = 0,5    
𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(5,2) = 0,5 − 0 = 0,5   
𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃4(5,3) = 0   
𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒,  
𝑡ℎ𝑒𝑛 𝑃4(5,4) = 0,5 − 0 = 0,5 

 

For C5, pairs-wise matrix:  

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(1,2) = 0 

𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(1,3) = 1 − 0 = 1    
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃5(1,4) = 1 − 0,5 = 0,5 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(1,5) = 0 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(2,1) = 0    
𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(2,3) = 1 − 0 = 1    
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒, 
 𝑡ℎ𝑒𝑛 𝑃5(2,4) = 1 − 0,5 = 0,5 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(2,5) = 0 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(3,1) = 0    
𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(3,2) = 0 

𝑖𝑓 0 ≤ 0,5 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(3,4) = 0 

𝑖𝑓 0 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(3,5) = 0 



𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(4,1) = 0    
𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(4,2) = 0    
𝑖𝑓 0,5 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 0,5 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(4,3) = 0,5 − 0 = 0,5     
𝑖𝑓 0,5 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃5(4,5) = 0 

𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,1) = 0    
𝑖𝑓 1 ≤ 1 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,2) = 0    
𝑖𝑓 1 ≤ 0 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0 𝑇𝑟𝑢𝑒, 𝑡ℎ𝑒𝑛 𝑃3(5,3) = 1 − 0 = 1   
𝑖𝑓 1 ≤ 0,5 𝐹𝑎𝑙𝑠𝑒, 𝐸𝑙𝑠𝑒 𝑖𝑓 1 > 0,5 𝑇𝑟𝑢𝑒,  
𝑡ℎ𝑒𝑛 𝑃3(5,4) = 1 − 0,5 = 0,5 

 

Recapitulation of results from the comparison of each alternative in each criterion can be 

seen in table 3. 

Table 3. Comparison results for each alternative in each criteria column 

Alternative C1 C2 C3 C4 C5 

P1(1,2) 0 0 0,8 0 0 

P1(1,3) 0 0,5 0 0 1 

P1(1,4) 0 0 0 0 0,5 

P1(1,5) 0 0 1 0 0 

P2(2,1) 0,5 0 0 0 0 

P2(2,3) 0,1 0,5 0 0 1 

P2(2,4) 0 0 0 0 0,5 

P2(2,5) 0 0 0,2 0 0 

P3(3,1) 0,4 0 0 1 0 

P3(3,2) 0 0 0,8 1 0 

P3(3,4) 0 0 0 1 0 

P3(3,5) 0 0 1 0,5 0 

P4(4,1) 0,8 0 0 0 0 

P4(4,2) 0,3 0 0,8 0 0 

P4(4,3) 0,4 0,5 0 0 0,5 

P4(4,5) 0 0 1 0 0 

P5(5,1) 1 0,5 0 0,5 0 

P5(5,2) 0,5 0,5 0 0,5 0 

P5(5,3) 0,6 1 0 0 1 

P5(5,4) 0,2 0,5 0 0,5 0,5 

 

The next step calculates the Value Index of the Weak Preferences (WP) using equation 5. 
WP1,2  = ( (0,25*0) + (0,2*0) + (0,3*0,8) + (0,1*0) +  

     (0,15*0)   ) / 1  

 = 0,24 

WP1,3  = ( (0,25*0) + (0,2*0,5) + (0,3*0) + (0,1*0) +  

    (0,15*1) ) / 1  

 = 0,25 

WP1,4  = ( (0,25*0) + (0,2*0) + (0,3*0) + (0,1*0) +  

    (0,15*0,5) ) / 1  

 = 0,075 

WP1,5  = ( (0,25*0) + (0,2*0) + (0,3*1) + (0,1*0) +  

    (0,15*0) ) / 1  

 = 0,3 

WP2,1  = ( (0,25*0,5) + (0,2*0) + (0,3*0) + (0,1*0) +  

    (0,15*0)  ) / 1  



 = 0,125 

WP2,3  = ( (0,25*0,1) + (0,2*0,5) + (0,3*0) + (0,1*0) +  

    (0,15*1) ) / 1  

 = 0,275 

WP2,4  = ( (0,25*0) + (0,2*0) + (0,3*0) + (0,1*0) +  

    (0,15*0,5) ) / 1  

 = 0,075 

WP2,5  = ( (0,25*0) + (0,2*0) + (0,3*0,2) + (0,1*0) +  

    (0,15*0) ) / 1  

 = 0,06 

WP3,1  = ( (0,25*0,4) + (0,2*0) + (0,3*0) + (0,1*1) +  

    (0,15*0) ) / 1 

 = 0,2 

WP3,2  = ( (0,25*0) + (0,2*0) + (0,3*0,8) + (0,1*1) +  

    (0,15*0) ) / 1  

 = 0,34 

WP3,4  = ( (0,25*0) + (0,2*0) + (0,3*0) + (0,1*1) +  

    (0,15*0) ) / 1  

 = 0,1 

WP3,5  = ( (0,25*0) + (0,2*0) + (0,3*1) + (0,1*0,5) +  

    (0,15*0) ) / 1  

 = 0,35 

WP4,1  = ( (0,25*0,8) + (0,2*0) + (0,3*0) + (0,1*0) +  

    (0,15*0) ) / 1  

 = 0,2 

WP4,2  = ( (0,25*0,3) + (0,2*0) + (0,3*0,8) + (0,1*0) +  

    (0,15*0)  ) / 1 

 = 0,315 

WP4,3  = ( (0,25*0,4) + (0,2*0,5) + (0,3*0) + (0,1*0) +  

    (0,15*0,5) ) / 1 

 = 0,275 

WP4,5  = ( (0,25*0) + (0,2*0) + (0,3*1) + (0,1*0) +  

    (0,15*0)  ) / 1 

 = 0,3 

WP5,1  = ( (0,25*1) + (0,2*0,5) + (0,3*0) + (0,1*0,5) +  

    (0,15*0)  ) / 1  

 = 0,4 

WP5,2  = ( (0,25*0,5) + (0,2*0,5) + (0,3*0) + (0,1*0,5) +  

    (0,15*0) ) / 1  

 = 0,275 

WP5,3  = ( (0,25*0,6) + (0,2*1) + (0,3*0) + (0,1*0) +  

    (0,15*1) ) / 1  

 = 0,5 

WP5,4  = ( (0,25*0,2) + (0,2*0,5) + (0,3*0) + (0,1*0,5) +  

    (0,15*0,5) ) / 1  

 = 0,275 

 

Here is the result table of the weak preference value index (WP). 

Table 4. The Weak Preference (WP) 

Alternative WP (i, i’) 

WP1,2 0,24 

WP1,3 0,25 



Alternative WP (i, i’) 

WP1,4 0,075 

WP1,5 0,3 

WP2,1 0,125 

WP2,3 0,275 

WP2,4 0,075 

WP2,5 0,06 

WP3,1 0,2 

WP3,2 0,34 

WP3,4 0,1 

WP3,5 0,35 

WP4,1 0,2 

WP4,2 0,315 

WP4,3 0,275 

WP4,5 0,3 

WP5,1 0,4 

WP5,2 0,275 

WP5,3 0,5 

WP5,4 0,275 

 

Next, use the 7th equation, to calculated strict preference index value, as result in table 5. 

Table 5. The Strict Preference (SP) 

Alternative SP (i, i’) 

SP1,2 0,24 

SP1,3 0,25 

SP1,4 0,075 

SP1,5 0,3 

SP2,1 0,125 

SP2,3 0,275 

SP2,4 0,075 

SP2,5 0,06 

SP3,1 0,2 

SP3,2 0,34 

SP3,4 0,1 

SP3,5 0,35 

SP4,1 0,2 

SP4,2 0,315 

SP4,3 0,275 

SP4,5 0,3 

SP5,1 0,4 

SP5,2 0,275 

SP5,3 0,5 

SP5,4 0,275 

 

From WP and SP values, then calculated the index value of total preference using the 

equation to 8. 
Table 6. The Total Preference Value (TP) 

Alternative Value 

TP1,2 Min [1; 0,24+0,24] = 0,48 

TP1,3 Min [1; 0,25+0,25] = 0,5 

TP1,4 Min [1; 0,075+0,075] = 0,15 



Alternative Value 

TP1,5 Min [1; 0,3+0,3] = 0,6 

TP2,1 Min [1; 0,125+0,125] = 0,25 

TP2,3 Min [1; 0,275+0,275] = 0,55 

TP2,4 Min [1; 0,075+0,075] = 0,15 

TP2,5 Min [1; 0,06+0,06] = 0,12 

TP3,1 Min [1; 0,2+0,2] = 0,4 

TP3,2 Min [1; 0,34+0,34] = 0,68 

TP3,4 Min [1; 0,1+0,1] = 0,2 

TP3,5 Min [1; 0,35+0,35] = 0,7 

TP4,1 Min [1; 0,2+0,2] = 0,4 

TP4,2 Min [1; 0,315+0,315] = 0,63 

TP4,3 Min [1; 0,275+0,275] = 0,55 

TP4,5 Min [1; 0,3+0,3] = 0,6 

TP5,1 Min [1; 0,4+0,4] = 0,8 

TP5,2 Min [1; 0,275+0,275] = 0,55 

TP5,3 Min [1; 0,5+0,5] = 1 

TP5,4 Min [1; 0,275+0,275] = 0,55 

 

From table 6 above, the following dominant aggregate matrix will be formed: 























-0,5510,550,8

0,6-0,550,630,4

0,70,2-0,680,4

0,120,150,55-0,25

0,60,150,50,48-

  

The next process is to find Leaving Flow and Entering Flow using equations 9 and 10, like 

the following: 

Calculates the Leaving Flow: 

𝜑1+ =
1

5 − 1
[0,48 + 0,5 + 0.15 + 0,6] = 0,4235 

𝜑2+ =
1

5 − 1
[0,25 + 0,55 + 0,15 + 0,12] = 0,2675 

𝜑3+ =
1

5 − 1
[0,4 + 0,68 + 0,2 + 0,7] = 0,495 

𝜑4+ =
1

5 − 1
[0,4 + 0,63 + 0,55 + 0,6] = 0,545 

𝜑5+ =
1

5 − 1
[0,8 + 0,55 + 1 + 0,55] = 0,725 

 

Calculates the Entering Flow: 

𝜑1− =
1

5 − 1
[0,25 + 0,4 + 0,4 + 0,8] = 0,4625 

𝜑2− =
1

5 − 1
[0,48 + 0,68 + 0,63 + 0,55] = 0,585 

𝜑3− =
1

5 − 1
[0,5 + 0,55 + 0,55 + 1] = 0,65 

𝜑4− =
1

5 − 1
[0,15 + 0,15 + 0,2 + 0,55] = 0,2625 



𝜑4− =
1

5 − 1
[0,6 + 0,12 + 0,7 + 0,6] = 0,505 

Finally calculating the Net Flow, using the 11th equation, is shown in table 6. 

 

Table 6.  Net Flow 

Alternative Leaving 

Flow 

Entering 

Flow 

Net 

Flow 

A1 0,4325 0,4625 -0,030 

A2 0,2675 0,585 -0,318 

A3 0,495 0,65 -0,155 

A4 0,545 0,2625 0,283 

A5 0,725 0,505 0,220 

 

The ranking or final result is shown in table 7. 

Table 7.  Rangking 

Alternative Result Rank 

A4 0,283 1 

A5 0,220 2 

A1 -0,030 3 

A3 -0,155 4 

A2 -0,318 5 

 

The calculation steps apply the EXPROM II method, resulting in Muhammad Rifqy (A4) 

being a student selected to participate in a student learner program at the international level 

with a score of 0.283, the highest of the other four (4) alternatives. 

4 Conclusion  

The results concluded that: 

1. Application of cost and benefit criterion type only occurs when normalizing xij matrix, 

into the rij matrix. 

2. EXPROM II calculation steps more accurate and effective, because of the comparison 

between each pair of criteria, so the result is better, but this has a lot of comparison 

process. 

3. EXPROM II becomes the right calculation solution for the decision maker. 
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