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Abstract

Lectures are the last level of education passed. However, the opportunity to obtain further education cannot be owned just
like that by everyone because of the economic factors they experience. Therefore, an assessment method is needed to
support the decision of KIP-Kuliah recipients at the lecture level for new students within the Faculty of Science and
Technology, Universitas Islam Negeri Sultan Syarif Kasim Riau. This research applies the Fuzzy Mamdani algorithm with
Fuzzy Logic and is expected to be able to provide recommendations for worthy scholarship recipients so that the assistance
provided is right on target. The results showed that 26,7% of students received the rejected status. Several experiments
conducted, illustrate the performance of Fuzzy Logic in this research is very powerful in determining policies and as
decision support. The implementation of the research results recommends the best selection from a series of decisions
making.
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1. INTRODUCTION

An important factor to produce a bright future is getting the opportunity for further education [1].
However, not everyone has the opportunity to get further education due to the economic factors they experience
[2]. Educational assistance programs known as scholarships are generally under the authority of the
government, private companies or a foundation [3]. The Indonesian government offers assistance with two
important criteria, namely economic need and academic achievement. Prospective recipients must qualify as
people who come from families with weak economies but have good academic performance [4]. Government
assistance has been started since 2010, this assistance has always been the target of many people from
economically disadvantaged families. Prospective recipients of education assistance always increase every
year, this is together with limited quotas and imbalances that cause the selection committee to experience
difficulties [5].

The provision of scholarships is a way for the government to provide students who are good in terms of
academic achievement, but less capable in terms of economic [6]. This makes scholarships one of the
allowances provided by the government to individuals as tuition assistance so that they can complete their
obligations to get knowledge to the final level. Scholarships take many forms. Most commonly such as helping
with the costs that students must incur while studying at the academy [7]. Discipline and thoroughness are
important factors in the selection process of prospective scholarship recipients to ensure that the selected
recipients will be recipients who meet the criteria [8]. This learning assistance is provided with the
qualifications, quality, and competence of scholarship recipients for deserving and appropriate students [9].
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The determination of this educational assistance is carried out by selecting prospective recipients with the
required criteria. If the prospective recipient progresses, the selection process will spend more time in order to
produce the right candidate.

There are many other factors outside the criteria that make the determination of prospective recipients
hampered [1], this is what triggers the occurrence of recipient discrepancies [2]. The possibilities that arise in
the selection process are carried out by comparing one by one the criteria of each prospective recipient
according to predetermined rules to find the best alternative value [10]. In this case, an assessment method is
needed to support the decision of scholarship recipients which can reduce the selection process time [11],
improve the quality of scholarship decisions so that the results obtained are objective and in accordance with
the assessment criteria [8]. This is also applied in determining KIP-Kuliah recipients for new students within
the Faculty of Science and Technology, Universitas Islam Negeri Sultan Syarif Kasim Riau.

Several studies in determining scholarship recipients have been applied before, such as research
conducted by Humaira and friends in 2021 by applying the Fuzzy Mamdani Algorithm to support scholarship
recipient decisions. Accuracy performance results were obtained which was 85% [12]. In 2022, Savitri and
Suhaedi conducted another study with an accuracy of 92.1835%, this can be used as an example and guideline
in the process of determining recipient status [13]. Previous research used nine parameters as input attributes,
namely income, expenditure, house area, floor area per capita, distance of the house to the city, water source,
sanitation, and electricity. This is solved using a fuzzy logic system (FLS). Some researchers are partly trying
to improve FLS performance by improving training methods [5]. In 2023, Kholifaturrahman et al conducted
research for the provision of decision support system recommendations using fuzzy mamdani. this study
obtained a MAPE evaluation value of less than 10% which means very good [14]. Tran Manh Tuan et al
conducted research in 2020 to implement the Mamdani Complex Fuzzy Inference System with Rule Reduction
Using the M-CFIS-R Measure. The advantage obtained is the increase in overall system performance [15].
Another research was conducted by Salsabila Naura Putri and D R S Saputro who built fuzzy logic with curve
shoulder in the mamdani inference system. The result shows five steps that used to construct inference system
Mamdani which are fuzzification, operator fuzzy logic, implication, aggregation, and defuzzification [16].

Fuzzy inference systems help produce precise and accurate potential participants [17], as well as having
a greater level of reality [18]. The Mandani method is also used for decision making in the form of
recommendations by conducting a fuzzification process using the center of gravity method [19]. This method
has a remarkable ability to map an input to an output to provide research results that are always interesting
[12]. This is due to the advantages of the fuzzy mamdani method which has a membership function as an
example of a person's value pattern by focusing on linguistic values [20], as well as presenting a very easy-to-
understand method that can solve time series data problems and time-periodic phenomena [21]. Therefore, this
study will apply the Fuzzy Mamdani algorithm with Fuzzy Logic in determining KIP-Kuliah recipients for
new students within the Faculty of Science and Technology, Sultan Syarif Kasim State Islamic University
Riau. This research is expected to be able to provide recommendations for worthy scholarship recipients so
that this educational assistance can be spread well.

This research focuses on sample data found around the case study. The data used amounted to 15
students. Not only recommendations, researchers hope this research will help future research to get benchmarks
related to scholarship recommendations at the college level with a variety of different but interrelated variables.

2. MATERIAL AND METHOD
The stages contained in this study can be seen in Figure 1.

@—> Data Collection —» 1;?3;;%1? —» Inference —» Fuzzification —»{ Defuzzification @

Figure 1. Research Methodology

Based on Figure 1, the research started from the data collection process carried out by distributing a
questionnaire through the google form platform to new students in the research case study environment. After
that, process by process is carried out according to the sequence of research to the final stage, namely the
acquisition of research results.

One fuzzy method that is also often referred to as the Max-Min Method is Fuzzy Mamdani which was
introduced in 1975 by Ebrahim Mamdani. There are 4 stages in this method in order to obtain the required
output, namely [22]:

1. Fuzzy Set

Inputs and outputs are variables that split into fuzzy sets in this process. The fuzzification function will

be appropriate when an input variable is specified.

Application of The Fuzzy Mamdani Method in Determining... (Ardiansah et al, 2023) 12



ISSN(P): 3024-921X | ISSN(E): 3024-8043

2.

3.

Implication Function

In this stage, the relationship between variables becomes an implication function rule by using the min
formula to express what the input variable relates to the output. The calculation process can be seen
equation 1.

mi n(pse(xi), Mie(xi)) 1)

Composition of Rules

The inference process is obtained through a collection of rules or their correlations. The fuzzy inference
process is carried out with 3 methods. In this study using the Max Method (Maximum). This method
works to obtain the result of the fuzzy set by calculating the maximum value and changing the fuzzy
region so that it can be applied to the output with the union operator (OR) [23]. The formula 2 in general,
namely.

() = max (1, (), () @

Defuzzyfication

This process is the process of inputting rule composition by using fuzzy sets. While the output is a
number that exists in the domain of the fuzzy set and has been generated from each process [24].
Therefore, if the fuzzy set is within the scope of a range, then the output value is obtained from the value
of a given range. The defuzzification method has a mamdani rule composition method, namely [25].
The center point (z*) of the fuzzy region is the result of deffuzyfication [26]. The center point of the
continuous variable used in this method is formulated 3.

. fab z. 1(z). dz

= 3
[P (). dz ©

As for discrete variables formulated 4.

_ Z]-n=1 z;. u(zj)

7" =——=
=1 U(Zi)

4)

RESULTS AND DISCUSSION
The data used in this study was obtained from a google form questionnaire filled out by 15 new students

of the Faculty of Science and Technology, Sultan Syarif Kasim State Islamic University Riau. The input
variables in this study are five variables, while the output variable is KIP-Lecture Status.

3.1.

Fuzzy Set
The most important thing in the processing of the fuzzy method is the formation of fuzzy assemblies.

In the fuzzy method, it is necessary to form a fuzzy set based on existing variables as in Table 1.

Table 1. Fuzzy Set

Function Variables Fuzzy set Domain
Low 2,00-3,00
GPA Medium 2,50-3,50
High 3,00-4,00
Low IDR 500,000 — IDR 2,000,000
Parental Income (POT) Medium IDR 1,000,000 - IDR 3,000,000
High IDR 3,000,000 - IDR 4,000,000
Low IDR 20,000 - IDR 220,000
Input Electricity Bill (TL) Medium IDR 120,000 - IDR 320,000
High IDR 220,000 — IDR 420,000
Low 1-3
Parental Dependents (TOT) Medium 2-4
High 3-5
Low None
Number of Vehicles (JK) Medium Less than 2
High More than 2
Accepted 31-60
Output KIP-College Status Rejected 20-30
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In Table 1, it can be seen that all input variables have three fuzzy sets each. This fuzzy set is used so
that the membership function of each variable can be constructed by providing an overview of mapping points
in the membership degree data input. The variable membership functions GPA, Income, Utility bill, Parental
dependents and Number of vehicles can be described by a curve that can be seen in Figure 2.
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In Figure 2, you can see the membership function of each variable from GPA to the number of vehicles
owned by students. The function in each variable indicates the membership value on the curve of a variable
with input data points that undergo the mapping process. Figure 2 above displays the membership function
curves that have been obtained by each variable.

3.2.

Establishment of Rule Fuzzy Inference System

The next process is done by determining the rules used to calculate the fuzzy inference system output
value. These rules that are formed can be seen in Table 2.

Table 2. Results of rules formed in fuzzy inference

Rules GPA POT TL TOT JK Output
1 Medium High Low Medium Medium Medium
2 High Medium Low High Medium High
3 High High High Low Low High
4 High Medium High High Medium High
5 High Medium Medium Medium High High
6 High High Low Low Medium High
7 High High Low Medium Medium High
8 High High Low High Low High
9 High High High High Medium High
10 High High Low Medium Medium High
11 Medium High Low Low Medium Low
12 Medium Medium Low Low Medium Low
13 Medium High Medium Low Low Low
14 High Medium Medium Medium Low Medium
15 High Medium High High Low High

Table 2 shows that there are 15 fuzzy inference system rules from 15 student data. Each input variable
affects the output that will be generated in each rule. All these rules utilize fuzzy logic in order to get the output
from the pre-mapped inputs.

3.3.

Fuzzification Process

The fuzzification stage works by calculating the value of the membership degree in the overall data.
The membership degrees obtained from the 15 existing data can be seen in Table 3.
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Table 3. Membership Degrees

Name Input Variables Low Medium High
GPA 0,05 0,90 0,00
POT 0,00 0,00 0,80
Msl TL 0,90 0,40 0,00
TOT 0,00 1,00 0,50
JK 0,00 1,00 0,50
GPA 0,00 0,00 0,76
POT 0,00 0,97 0,02
Ms2 TL 0,40 0,00 0,00
TOT 0,00 0,00 1,00
JK 0,00 0,00 1,00
GPA 0,00 0,00 0,76
POT 0,00 0,00 0,00
Ms15 TL 0,00 0,00 0,65
TOT 0,00 0,00 1,00
JK 0,00 0,50 0,00

Table 3 is the result of mapping the previous membership function curve. The acquisition of this
membership degree is seen based on the variables contained in the research and the fuzzy set used. In general,
the membership value interval rotates around 0-1.

3.4. Defuzzification
The defuzzification process in this study used the centroid method. Based on the calculation of
defuzzification, the calculation results can be seen in Table 4.

Table 4. Calcullation Results by Centroid Method

Parents' Electricity Dependent  Number of

Name GPA - . ; Z value
income bills parents vehicles
Msl 2,95 1600000 200000 4 2 49,3
Ms2 3,76 1012552 100000 5 3 24,94
Ms3 3,88 1700500 350000 3 1 45,13
Ms4 3,15 1050200 400000 5 2 53,11
Ms5 3,35 2500600 300000 4 3 42,44
Ms6 3,8 1770500 200000 3 4 49,92
Ms7 35 1340600 100000 4 2 23,59
Ms8 3,47 1300300 450000 5 1 30,01
Ms9 3,87 2600500 350000 5 3 49,7
Ms10 3,69 1860200 150000 4 2 53,92
Ms11 3,33 1300500 150000 2 3 44,36
Ms12 2,95 2050000 100000 3 2 56,47
Ms13 3 3050000 250000 3 1 52,04
Ms14 35 1010600 450000 4 1 24,95
Ms15 3,76 2500600 350000 5 1 49,46

Table 4 shows that out of 15 students, 26.7% of students get KIP-College Rejected status. While the
other 73.3% get the KIP-College Accepted status. This acquisition is based on each calculation of the fuzzy
mamdani stages of each input variable used in this study. The smaller the z value obtained by a student, the
more likely he gets a rejected status. In this study, 4 out of 15 students received rejected status because the
resulting z value was smaller than 31.

4. CONCLUSION

Based on the fuzzy mamdani method with fuzzy logic, the calculation results of determining the
admission status of KIP-Kuliah were obtained from 15 new students at the Faculty of Science and Technology,
Sultan Syarif Kasim State Islamic University Riau with 4 stages, namely, Fuzzy Association, Fuzzy Inference
System Rule, Fuzzification to Defuzzification using the centroid method. After calculation, it was obtained
from a total of 15 new students, 26,7% students were rejected while 73,3% others were accepted. This proves
that determining the admission status of KIP-Kuliah from 15 new students at the Faculty of Science and
Technology, Sultan Syarif Kasim State Islamic University Riau with the fuzzy mamdani method can provide
an overview of the list of students who deserve assistance and get recommendations. The calculation of fuzzy
mamdani using fuzzy logic also provides a precise and accurate determination of the admission status of KIP-
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Lecture. Future research can apply the same variables but by focusing on comparing other fuzzy logic methods.
Future research can also add more variables to see what factors can affect the fuzzy logic process in providing
recommendations for scholarship recipients at the school level.
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