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ABSTRACT

New Student Admission (PMB) is a pattern for selecting prospective students. Every year, every University
conducts PMB selection, and new student admissions are divided into numerous tracks: the Independent Path. The
Basic Competency Exam, TOEFL Prediction, and interviews are commonly used in this selection process. So far,
the registrant data has been manually sorted in the selection process. A system that can help determine prospective
new students will be required since many student data will be picked for PMB. Because of the system's assistance,
universities can make the selection process more effective. The method used in this study to implement a PMB
decision system is Fuzzy Mamdani. The method in this study has a sequence of stages: first doing fuzzification,
second using inference evaluation rules that have been determined, and finally, defuzzification to get the final
results of the calculations. This system was tested by comparing the system's results to the actual results obtained
according to the design. The system testing results received a 96 percent approval rating. As a result, the
University's new student admissions system can be used to help streamline the formerly manual selection process.
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Cost.

1. INTRODUCTION

PMB (Prospective Student Admission) is a
pattern of selection for prospective students [1], [4].
PMB selection is usually made once a year at each
university. Prospective students of ABC University
must pass several stages in the selection process for
new admissions, including the Basic Competency
Exam, which assesses basic knowledge and
psychology, the TOEFL Prediction, which assesses
basic English skills; and the interview, which
assesses students' interests. Students that might be
interested in ABC University are projected to be able
to recruit students who match these requirements [5],

[6].

Due to many registered participants, either
through the accomplishment road or the standard
route, New Student Admission (PMB) is a long and
complicated process, resulting in a score tie or

similarity amongst registrants. Furthermore, because
whether a student is eligible or not to be accepted at
a university is unclear, there are many potentials for
errors in making new student admission decisions,
and it is anticipated that they would admit
prospective new students who are not accepted.
Achieve the desired standard, or even pass new
students with the desired standard. ABC University's
new student selection committee must complete this
task to reduce decision-making errors. For this
reason, it is necessary to have a PMB decision
support system that can help overcome all these
problems, using fuzzy logic [1], [5], [7], [10]. Fuzzy
has a meaning that is fuzzy or vague [11], in which
this system can manage data to determine the
performance results of employees [12], [13]. It will
be adequate to use fuzzy logic to determine the best
decision to answer this research [14].
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The logic is a little hazy. Published a paper on
this issue in 2014 called "Implementation of Fuzzy
Logic Algorithms in the selection Process for New
Student Admissions (Applied to the Kotabaru
Polytechnic)" [15].

In this study, two input variables are employed:
the written test results and the interview test score,
which will result in two outcomes, Pass and Fail.
According to the findings of this study, a
computerized-based new admissions information
system can help the administration determine PMB
graduation.

Research on decision making using fuzzy
logic, such as the paper "Prediction of Landing and
Takeoff of Aircraft based on the Weather Using
Fuzzy Logic" [16], which considers whether or not
an airport is suitable for landing or flying an
airplane. With shifting weather circumstances, this
study used the Mamdani fuzzy logic method to
analyze three parameters: wind speed, wind
direction, and visibility, and found that certain
weather conditions are appropriate, cautious, and not
suitable for an airplane landing or takeoff on an
airport runway.

This project intends to create a simulation of a
decision-making assistance system for New Student
Admissions at a University using the results of the
journals mentioned above. The Mamdani fuzzy logic
intelligent system was used in this study to describe
the problems associated with New Student
Admission by using the Basic Competency Exam,
TOEFL Prediction, and interviews as PMB
parameters that contain uncertainty that can be used
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to determine whether a student passes or fails PMB
at a university, because fuzzy logic intelligent
systems can describe, know, and model human
thought processes and desirability. PMB decision-
making should be more accurate, effective, and
efficient thanks to the fuzzy logic process, including
fuzzification, inference, and defuzzification.

2. RESEARCH METHOD

It is necessary to create a decision support
system using the Mamdani fuzzy logic method,
which has three variables: The Basic Competency
Exam, TOEFL Prediction, and interviews, to assess
the feasibility of a student being accepted at a
university be more effective and efficient. Based on
prior research on the feasibility of a student being
accepted at a university, this variable has a
relationship between data factors and the choice to
assess the feasibility of a student being admitted. A
fuzzy logic system will process all variables in each
criterion. Fuzzy logic is seen as a helpful tool for
dealing with ambiguity and ambiguity, and it has
been used successfully in a variety of industries,
including engineering and management [17].
Fuzzification, inference, and defuzzification are the
three steps of the fuzzy logic system. The
fuzzification process is a mapping procedure that
uses the membership function of fuzzy sets to map
input values (input crisp) from a controlled system.
By analyzing current rules, all combinations of
factors or parameters will be compared, resulting in
a determination of a student's eligibility to be
accepted into a university.

v

Input Fuzzification| >

Evaluation Rule >

Defuzzification > Output

Figure. 1. Designing a Decision Support System for New Student Admissions at ABC University using Fuzzy

Figure 1 shows a diagram system and a
thorough description of how ABC University used
fuzzy logic to develop a decision support system for
new student admissions. The data used in this study
for fuzzy logic was derived from earlier studies.
Each input data variable's crisp value is processed
using fuzzy logic (fuzzification). The defuzzification
procedure takes as input a fuzzy set formed by the
composition of fuzzy rules, with the resulting
decision being a number in the fuzzy set's domain.
Furthermore, the process of reading or executing the
existing rules is carried out using the outcomes of the
fuzzification.

Logic

2.1. fuzzification

A linguistic value and a fuzzy variable based
on a fuzzy set are assigned to each fuzzy. This fuzzy
set is a collection of data categorized as fuzzy
variables and has specified restrictions. The fuzzy
set is a study that combines objective data. Figures 2
through 4 offer graphical representations of
linguistic qualities.

231



ATLANTIS
PRESS

Table 1. Linguistic variables and categories of each

parameter
No Variable Criteria
200-300 Low
Basic
1 COmPEtency  7580-600 | Medium
Exam

550-800 |  High

200-425 Low

2 TOEFL Prediction | 400-500 | Medium

475-677 High

0-55 Low

3 Interview 50-80 Medium

75-100 High

0 Accepted
4 Decision

1 Rejected

1) Basic Competency Exam

The LOW, MEDIUM and HIGH fuzzy sets
define the Basic Competency Exam
variable. A trapezoidal curve for the LOW
fuzzy set, a triangular curve for the
MEDIUM fuzzy set, and a trapezoidal curve
for the HIGH fuzzy set represent the Basic
Competency Exam value variable. Figure 2
shows the fuzzy set image for the Basic
Competency Exam variable.

Figure 2. Fuzzy Set of Variables Basic Competency
Exam
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2) TOEFL Prediction

Three fuzzy sets, LOW, MEDIUM, and
HIGH, define the TOEFL Prediction
variable. A trapezoidal curve is used for the
LOW fuzzy set, for the MEDIUM fuzzy set,
a triangular curve is used, and for the HIGH
fuzzy set, a trapezoidal curve is used. Figure
3 depicts the image of the fuzzy set for the
TOEFL Prediction variable.

Figure 3. TOEFL Prediction Variable Fuzzy Set

3) Interview

Three fuzzy sets, LOW, MEDIUM, and
HIGH, were used to define interview
variables. A trapezoidal curve is used for the
LOW fuzzy set, for the MEDIUM fuzzy set,
a triangular curve is used, and for the HIGH
fuzzy set, a trapezoidal curve is used. Figure
4 depicts the image of the fuzzy set for the
Interview variable.

.........

Figure 4. Fuzzy Set of Interview Variables

2.2. Evaluation Rules

Interview Variables That Are not Clearly
Defined. This assessment method was created using
a rule approach and correlation computations to
determine the importance of variables. As a result of
the process, the assessment rules were reduced to 30
rules. Table 2 contains references and instructions
for determining evaluation norms.
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Table 2. Evaluation rules

No Basic Competency Exam TOEFL Prediction Interview Decision
1 Medium Medium Low Rejected
2 Medium High Medium Accepted
3 Medium Low Low Rejected
4 Medium High High Accepted
5 Medium Medium Medium Accepted
6 Medium Medium High Accepted
7 Medium High Medium Accepted
8 Medium Medium Medium Accepted
9 High Medium High Accepted
10 High Medium High Accepted
11 High Low Medium Rejected
12 Medium Medium High Accepted
13 Medium High Medium Accepted
14 Medium Medium High Accepted
15 Medium Low Medium Rejected
16 High Low High Rejected
17 Medium Low Low Rejected
18 Medium Medium High Accepted
19 Medium Medium Low Rejected
20 Medium High High Accepted
21 Medium High Medium Accepted
22 Medium High Low Rejected
23 Medium Medium High Accepted
24 Medium High Medium Accepted
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25 Low High Medium Rejected
26 Medium Medium High Accepted
27 Medium Low High Rejected
28 Medium High High Accepted
29 Medium Medium High Accepted
30 Medium Medium Medium Accepted

2.3. Defuzzification

It is used to find fuzzy membership during the
defuzzification process. Each variable, such as the
Basic Competency Exam, TOEFL Prediction, and
interviews, was considered. Three variables will be
obtained as a result of a fuzzy logic evaluation of the

3. RESULTS AND ANALYSIS

The results of fuzzy logic computations are
reported in this chapter. Calculations were
performed using data from 30 students. The criteria
from the computation results are then compared to
the rule's actual probability data. The data used in

output level of a combination of variables. Accepted this investigation and the actual and system
and rejected output levels are the two types of output probability results are listed in Table 3.
levels.
Table 3. Evaluation rules
No Basic Competency TOEFL Prediction nterview Decision by Decision by
Exam System Rule

1 375 463 45 Rejected Rejected

2 400 487 65 Accepted Accepted

3 425 330 45 Rejected Rejected

4 450 478 80 Accepted Accepted

5 380 465 70 Accepted Accepted

6 500 445 90 Accepted Accepted

7 430 489 70 Accepted Accepted

8 480 462 70 Accepted Accepted

9 575 471 90 Accepted Accepted

10 600 453 90 Accepted Accepted

11 625 375 70 Rejected Rejected
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12 370 400 80 Rejected Accepted
13 300 500 70 Accepted Accepted
14 350 473 75 Accepted Accepted
15 325 350 70 Rejected Rejected
16 600 360 79 Rejected Rejected
17 375 375 30 Rejected Rejected
18 425 450 76 Accepted Accepted
19 500 425 40 Rejected Rejected
20 525 525 80 Accepted Accepted
21 300 550 60 Accepted Accepted
22 325 475 40 Rejected Rejected
23 375 470 85 Accepted Accepted
24 350 520 55 Accepted Accepted
25 250 510 60 Rejected Rejected
26 350 470 75 Accepted Accepted
27 375 375 80 Rejected Rejected
28 400 475 85 Accepted Accepted
29 400 450 90 Accepted Accepted
30 450 425 60 Accepted Accepted

The output results validate the fuzzy logic data
results in MATLAB according to the requirements
in Table 3. The outcomes of a student's eligibility
decision to be accepted at a university differ between
the output according to the criteria and the output of
fuzzy logic utilizing the MATLAB system, as shown
in Table 3 columns indicated in yellow. 1 data has
different results with the output according to the
criteria for the decision on the possibility of a student
being accepted at a university with fuzzy logic using
MATLAB.

The results produced from the 30 data sets
processed with fuzzy logic in MATLAB are
comparable. There is a tiny change in the production,
but it is not substantial. The term "not too
significant” refers to the fact that the difference in
results achieved using MATLAB is simply a little
inaccurate. The outcomes of the decisions according
to the criteria that have been determined from the
results of the decisions using MATLAB are the same
in 29 data. Because the adequacy of the computation
data makes little difference in the inference process,
this occurs.
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The try-and-error process and the results of
interviews with the new student admissions
committee that tackles this topic are still used to
translate the output numbers from MATLAB into
linguistic values in the decision on a student's
eligibility to be accepted at a university. Because
there is only one error, the outcomes of data
processing for deciding on the possibility of a
student being accepted at the university using the
fuzzy logic method employing MATLAB software
are reasonably good. The MATLAB toolbox is more
complicated in terms of calculation, and the
membership function determines the accuracy of
fuzzy output for each parameter and the toolbox's
rules. Because the results of the comparison 2 data
differ from the actual data, the fuzzy logic accuracy
percentage is calculated as follows:

Many data the same
Total Data

29 960
30~ 0%

The computer-based decision-making process
in this study is additionally aided by a user interface
(UI) [18]. In the selection process, Figure 4 shows
the user interface for determining whether a student
is accepted or denied (PMB). The University's
selection committee (PMB) initially enters the
parameter values of the results from the Basic
Competency Exam, TOEFL Prediction, and
interviews. The outcomes of this decision will be
examined later, and if the University's policy
changes, the decision will be re-planned [19]. Each
University, of course, has its own admissions
procedure. It is intended that this study would serve
as a model for future research for researchers [20].

x100% 1)

+ keputusan o *

FUZZY DECISION SUPPORT SYSTEM FOR NEW STUDENT ADMISSION SELECTION ABC
UNIVERSITY

Input Output

Basic Compatency 125 Wedium Decision
Exam
TOEFL Prediction 450 Medium !

interview 76 High Accopted

—1-1-B

Figure 5. User Interface of Student Admission
Selection
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4. CONCLUSION

The proposed fuzzy logic for an intelligent
decision support system to assess a student's
eligibility for admission to the University is
presented in this research. The Basic Competency
Exam, TOEFL Prediction, and interviews are among
the elements that can impact the decision to assess a
student's ability to be accepted to the University. The
decision to determine a student's eligibility for
admission to the University is separated into two
categories: acceptance and rejection. The choice to
assess the likelihood of a student being accepted at
the University is made using fuzzy logic, which is
then compared to the outcomes of specified criteria.
There are 30 data points gathered from prior
research. With a percentage of 96 percent, 29 data
have the same outcomes between the results of the
decisions according to the criteria that have been
determined from the results of decisions using
MATLAB. This difference is insignificant because
of the gap between actual and system probability. As
a result, the fuzzy logic system appears to be highly
effective.
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