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ABSTRACT 

One effort to help people in continuing their education is 

through a scholarship program. Currently there are many 

scholarship programs from the government and state-

owned enterprises or private. With the help of these 

educational, students race to achieve in order to offset the 

cost of education which is currently quite expensive. The 

number of students applying for the scholarship would 

require a separate time to filter out students who meet the 

requirements and then rank students based on the criteria 

of the scholarship. The complexity of the problems occur 

because each criterion has its own priority. Screening and 

grading manually would require considerable time and 

susceptible to human error. This research, developed 

automatic screening and decision support system to rank 

students according to given criteria. The method used is 

analytical hierarchycal process (AHP) to give weight to 

each criterion based on its priority, and the technique for 

order of preference by similarity to ideal solution 

(TOPSIS) to rank students based on its values of each 

criterion. By construct this decision support system, then 

selecting scholarship recipients can be faster and valid. 

The system that was built provide recommendations by 

rank students based on the final calculation.  
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1. Introduction 

Education is a very important thing. A good standard of 

living can be achieved by one of them with a good 

education. By having a higher education, the opportunity 

to obtain a better life will be higher as well. Today many 

students experiencing economic constraints in higher 

education. One way to alleviate the burden is by providing 

scholarships. Scholarships are usually awarded by certain 

agency or organization. Scholarships given can be varied 

as scholarships for poor students or achievements. This 

programs are expected to help students in education 

funding so that more people can take higher education. 

Bali State Polytechnic (PNB) is one vocational education 

institutions located in Jimbaran Bali. On the academic 

year of 2013/2014, the number of students were 2990. In 

PNB there are many types of scholarships are offered. In 

last 3 years, there are between 10 to 11 types of 

scholarships are offered each year. Eachoffered 

scholarship has some assessment criteria for determining 

who is entitled to a scholarship student. The criteria used 

usually in the form of GPA, parents income, number of 

family members covered parents, academic and non-

academic achievement (SKKM).  Every applicant will be 

compared to get student with the highest score to receive 

scholarship. 

The number of applicants for each scholarship at PNB, 

resulting in resource needs both time and human to do the 
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selection criteria by comparing one by one applicant.This 

problem becomes complex because the combination 

ofmany applicants and criteria used for selecting 

scholarship applicants. 

Thus we need a decision support system (DSS) to assist 

decision making recipients in PNB. Using DSS, the time 

for decision-making can be more quickly and scholarship 

recipients are students who fit all criteria. This study using 

TOPSIS method for the decision-making process by 

comparing the valuesof each criterion of the applicants, 

while the weighting of each of the criteria used in the 

assessment usingtwo choices, inputting weights based on 

the preferences of decision makers or using AHP. AHP 

method is a method that is quite simple but good in the 

weighting and comparison of several criteria. TOPSIS 

method not only produces a decision that comes closest to 

the positive criteria, but at the same time also resulted in 

the decision by far the most negative criteria. 

Some studies for decision making using AHP has been 

done by Tahriris et al[1] to assist decision making to 

supplierelection.Syamsuddin and Hwang [2] using AHP 

in its research to develop a decision support system for the 

banking industry related to security issues e-

banking.Triantaphyllou and Mann [3] using AHP to assist 

decision-makers in the field of engineering.Wei et al. [4] 

using the AHP in building decision support system in the 

election of the Enterprise Resource Planning system 

(ERP). 

The Technique for Order of Preference by Similarity to 

Ideal Solution (TOPSIS) is a method that is widely used 

in making a decision. There are several studies conducted 

by TOPSIS method as practiced by Jahanshahloo et al. [5] 

using TOPSIS method for building decision support 

system on problems with the data which the fuzzy, where 

fuzzy numbers normalized value is calculated using the 

concept of -cuts.Ataei [6] using TOPSIS and fuzzy 

TOPSIS to build a decision support system for the design 

layout of the plant. Rahimi et al [7] to build a web-based 

decision support system for medical diagnosis with 

TOPSIS method. Athawale and Chakraborty [8] using 

TOPSIS to build a decision support system in evaluating 

the CNC machine of the specifications and costs. 

Several studies have been done to build a decision support 

system for granting beasiswa.Wimatsari et al [9] using 

TOPSIS method for building decision support system 

with Fuzzy TOPSIS at the University Udayana.Wibowo et 

al [10] using Simple Additive weighting method (SAW) 

to build a support system Bank BRI grantee's decision at 

the Islamic University of Indonesia. In this study used 

AHP to compare the level of interest among the 

assessment criteria, which is a synthesis of the pairwise 

comparison matrix will be the weight for each criterion. 

By applying the method of AHP, is expected to better 

reflect the weight of each criterion which is formed 

between the level of importance of each criterion in which 

the weights will be used in the matrix calculation on 

TOPSIS method. By combining both methods is expected 

DSS built will be able to improve the process and quality 

of admission scholarship in PNB, so as to improve the 

effectiveness and efficiency of the decision making 

process.   

2. Research Method 

This research using AHP and TOPSIS to make a decision 

support system. AHP is used to gain weightof each 

criterion by compared their priority. TOPSIS then used to 

rank all of candidate. TOPSIS will give the best candidate 

who has the shortest distance with positive ideal solution 

and the longest distance to negative ideal solution. 
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2.1 Analytical Hierarchycal Process 

Analytic Hierarchy Process (AHP) is a measurement 

theory through pairwise comparisons and rely on the 

judgment of experts to get the priority scale. AHP will 

buildthepairwise comparisonmatrix between a criterion 

with other criteria. Comparison matrix for decision 

variables on each criterion will also be built. Table 1 is a 

scale that is used for charging the pairwise comparison 

matrix in AHP 

Table 1 

Saaty Rating Scale for Pairwise Comparison Matrix[11] 

Intensity of 

Importance 
Definition Explanation 

1 Equal 

importance 

Two factors contribute equally to 

the objective 

3 Somewhat 

more 

importance 

Experience and judgement 

slightly favour one over the other 

5 Much more Experience and judgement 

strongly favour one over the 

other 

7 Very much 

more 

important 

Experience and judgement very 

strongly favour one over the 

other 

9 Absolutely 

more 

important 

The evidence favouring one over 

the other is of the highest 

possible validity 

2,4,6,8 Intermediate 

value 

When compromise is needed 

 

This is the step done in this research using AHP : 

1. Build a pairwise comparison matrix for each of the 

criteria according to Table 1 

2. Perform the synthesis of each alternative decision 

3. Calculate the consistency index (C.I.) 

4. Perform a comparison between criteria and 

alternatives 

5. Calculate the final ranking  

2.2 The Technique for Order of Preference by 

Similarity to Ideal Solution (TOPSIS) 

Technique for Order Performance by Similarity to Ideal 

Solution (TOPSIS) is one method in decision-making 

which is in producing a decision will choose the 

alternative that is not only the most positive approach the 

ideal solution, but also the most distant from the negative 

ideal solution. 

According Zahedy F. [12], with m criteria and n 

alternative, then the steps are performed in TOPSIS 

method is: 

1. Build a normalized decision matrix. 

In TOPSIS, the performance of each alternative 

is calculated using Equation 1. 

  

2. Build a normalized weighting matrix 

The ideal positive and negative solution A- A + 

can be determined based on the normalized 

weight rating (yij) as follows: 

   

3. Determine the ideal solution both positive and 

negative 

Positive ideal solution matrix can be calculated 

with Equation 3, while the negative ideal 

solution matrix can be calculated by Equation 4 
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4. Calculate the distance of each alternative 

decision of the positive and negative solutions 

idela 

The distance between the alternative Ai with a 

positive ideal solution can be calculated by 

Equation 5 

  

The distance between the alternative Ai with 

negative ideal solution can be calculated with 

Equation 6 

  

5. Determining the value of the preference for each 

alternative 

Preference value for each alternative (Vi) is 

given by Equation 7. 

   

3. Result and Analysis 

3.1 System Analysis and Design 

The flowchart of decision support system built is shown 

in Figure 1.AHP is used to determining criteria weight 

based on its priority input by user in pairwise matrix. For 

every student, the fuzzification will be done and the result 

will be used to calculated the closeness value using 

TOPSIS. 

Start

Input scholarship
Input criteria for scholarship

Determining 
criteria weight 

using AHP

Read data of students that apply for 
the scholarship

Calculate closeness for every student 
using TOPSIS

Sort student ascendingly based in their  
closeness

Finish

Fuzzification on every criterion of 
student

 

Figure 1. Flowchart of System  

Context diagram (CD) for this system is shown in Figure 

2, and data flow diagram (DFD) is shown in Figure 3 

 

Figure 2. Context Diagram of System  
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Entity relationship diagram (ERD) for the system is 

shown in Figure 4. There are  nine entities in the system. 

Every entities has their relationship to others. 

 

Figure 3. Data Flow Diagram of System 

 

Figure 4. Entity Relationship Diagram of System 
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Fuzzy graph for GPA, economic condition (parents 

income/number of family members covered parents), 

academic and non-academic achievement (SKKM) is 

shown in Figure 5,6, and 7 respectively. There are five 

kinds of linguistic for each criterion. 

Figure 5. Fuzzy Graph of GPA  

 

Figure 6. Fuzzy Graph of Economic  

Figure7. Fuzzy Graph of SKKM  

3.2 AHP Method 

In this study, we use AHP to get the weight of each 

criterion based on their priority compared to others. User 

needs to input the priority in pairwise matrix. The value 

inputted to pairwise matrix based on Table 1. Figure 8 

show example input for each criterion. User only input 

above the diagonal, while the rest will calculated 

automatically. The weight for Figure8 is shown in Figure 

9, which is used for TOPSIS method as a weight for each 

criterion. In Figure 1, A is GPA, B is SKKM, and C for 

economic condition (parents income/number of family 

members covered parents).  

Figure 8. Inputted Priority in Pairwise Matrix  

Figure 9. The weight for each criterion resulted by AHP  

3.3 TOPSIS Method 

This study use 25 student data as experiment to test 

TOPSIS method. Figure 10 shows data of 25 students use 

to held the experiment. Linguistic is gotten from fuzzy 

graph in Figure 5,6 and 7. Data in Figure 10 is normalized 

using Equation 1, and then the weighted normalized 

matrix is calculated using Equation 2. In this case we use 

3 criterion, which is GPA and SKKM as positive criteria 

and economic condition as negative criteria. The positive 

ideal solution for positive criteria isthe maximum 

weighted of all students in that criterion, while for 

negative criteria isthe minimum weighted of all students. 

On the contrary, the negative ideal solution for positive 

criteria isthe minimum weighted of all students, while for 

negative criteria isthe maximum weighted of all students. 

The positive and negative ideal solution is shown in 

Figure 11. Y1is for GPA, y2 for SKKM, and y3for 

economic condition. The next step is calculating the 

distance for solution ideal positive and negative using 

Equation 5 and 6 respectively. The last step for TOPSIS is 

calculating closeness value using Equation 7. Closeness is 

a measurement that guaranteed the candidate to close to 

positive ideal solution and far from the negative ideal 

solution. The TOPSIS result is shown in Figure 12, where 

those data is sorted descending based on closeness value.  
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Figure 10. Data Testing and Fuzzy Linguistic for Every Student  

Figure 11. Ideal Positive and Negative Solution for Each Criterion 
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Figure 12. TOPSIS Result Ordered By Closeness in Descending Order 

The student who has the highest closeness value is the 

first priority to get scholarships based on TOPSIS method.  

4. Conclusion 

It can be conclude that applying AHP and TOPSIS for 

scholarships program selection can be done. Structured 

system design is modeled by context diagram and data 

flow diagram. The database design is model by entity 

relationship diagram. AHP can be applied to determine 

the weight of each criterion through pairwise matrix. 

Those weight then use in TOPSIS method. Fuzzy is used 

to represent linguistic for every student. TOPSIS method 

give a value of closeness for every student, that value 

represent both distance, to negative and positive ideal 

solution. The final result of the DSS is the rank of student 

based on their closeness value. The best closeness value is 

the first priority to get scholarship.   
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