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Abstract: This study examines how promethee can be a suitable method to be used in the deci-
sion-making system of prospective student association members as an organization under the
auspices of the university. In this study, it is explained that the decision-making system for the
acceptance of prospective student associations as an organization within the university envi-
ronment experiences several problems in the process, namely, most of the associations still use
the manual method. This of course not only has an impact on the effectiveness of the time and
energy used but also affects the decisions taken. Promethee is one of the methods in the deci-
sion-making system that can be used by students considering that promethee is more efficient in
time, effort, and objectivity in making better decisions. Researchers in this study also analyze
and describe the scheme or flow of the promethee method that can be used by students as well
as basic criteria such as academic, activeness, nature, and confidence possessed. This basic cri-
terion can be one of the reference guidelines used in the selection and decision-making stages.
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Abstrak: Penelitian ini mengkaji tentang bagaimana promethee bisa menjadi salah satu metode
yang cocok untuk digunakan dalam sistem pengambilan keputusan calon anggota himpunan
mahasiswa sebagai organisasi yang berada di naungan universitas. Penelitian ini menjelaskan
bahwasanya sistem pengambilan keputusan penerimaan calon himpunan mahasiswa sebagai
organisasi yang berada di lingkungan universitas mengalami beberapa masalah dalam prosesnya
yakni Sebagian besar himpunan masih menggunakan metode yang manual. Hal ini tentu tidak
hanya berdampak pada efektivitas waktu dan tenaga yang digunakan melainkan juga
mempengaruhi keputusan yang diambil. Promethee menjadi salah satu metode dalam sistem
pengambilan keputusan yang bisa digunakan oleh mahasiswa mengingat promethee lebih efisien
dalam waktu, tenaga hingga tingkat objektivitas dalam pengambilan keputusan yang lebih baik.
Peneliti dalam kajian ini juga menganalisis dan menjabarkan tentang skema atau alur yang
metode promethee yang bisa digunakan oleh mahasiswa serta kriteria dasar seperti akademik,
keaktifan, sikap dan kepercayaan diri yang dimiliki. Kriteria dasar ini bisa menjadi salah satu
referensi pedoman yang digunakan dalam tahap penyeleksian dan pengambilan keputusan.

Kata kunci: himpunan mahasiswa; promethee; sistem pengambilan keputusan,
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INTRODUCTION

The Student Association is one of
the growing student organizations in ter-
tiary institutions. An association must
have a vision and mission to be realized.
In an effort to realize this, we need mem-
bers who have good quality, have respon-
sibility, are creative, have the discipline
to work hard and can work well together.
The goal is that student associations can
not only carry out their vision and mis-
sion properly but also make improve-
ments and changes in the future [1].

Chairman of the Association is
required to be able to make decisions
quickly and accurately, to determine
members. So far, the decision-making
mechanism for accepting Association
members is still done manually. There-
fore it is necessary to build a decision
support system to determine Association
members who will help determine who is
eligible to become a member [2].

To obtain students who are in ac-
cordance with the vision and mission of
the association, the student selection pro-
cess must be able to determine the appro-
priate criteria and must be prepared as
much as possible [3]. Because most of
the selection process is still done manual-
ly, it is considered less than optimal and
requires quite a lot of time and the possi-
bility of subjective judgment. To over-
come the above problems, it is necessary
to create a decision support system appli-
cation to assist the association in select-
ing students according to the criteria [4].

One of the assessment systems
that can be used is the Enrichment Evalu-
ation Preference Method (Promethee).
Assessment of prospective members of
student associations using the Promethee
method will provide established decision
support related to the assessment and se-
lection of a series of options based on
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several criteria with the aim of ranking
among the factors [5]. Promethee can
simultaneously handle both qualitative
and quantitative criteria. This method can
process uncertain and unclear infor-
mation. Organizational method rating
preference for Promethee enrichment
evaluation method analysis decisions.
This method will ultimately produce the
best alternative out of several options
with the lowest cost and rating [6]. The
Promethee method was once applied in a
study for Selection of Candidate Mem-
bers of the HIMATIKA Association Us-
ing the Promethee Method [7] and used
also for the selection of the best lecturers

[8].

Decision Support System (DSS)
is a system that has advantages in solving
problems and communication related to
situations that are semi and unstructured.
This system is an effort to develop an
existing management system into a sys-
tem that is integrated with technology,
namely a computerized system with a
specific design that makes it easier for
users to use it. This system has a charac-
teristic that is interactive. This means that
this system provides facilities for inte-
grating various components in the deci-
sion-making process such as techniques,
analysis, procedures, experience to man-
agerial knowledge in building a flexible
decision framework [9].

The complexity of the decision-
making process depends on the number
of criteria and alternatives considered in
the evaluation. However, there are sever-
al techniques that support decision mak-
ers in choosing the optimal solution. The
Multi Criteria Decision Aid (MCDA)
method provides a variety of techniques
for solving complex problems and, there-
fore, has been used significantly in vari-
ous fields. Analytical Hierarchy Process
(AHP), Techniques for Order preference



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)

Vol. IX No 1, Desember 2022, him. 49 - 56

DOI: https://doi.org/10.33330/jurteksi.v9il1.1827

ISSN 2407-1811 (Print)
ISSN 2550-0201 (Online)

Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi

by Simi-larity to Ideal Solution (TOP-
SIS), Multi Attribute Utility Theory
(MAUT) and Preference Ranking Organ-
ization Method for Enrichment Evalua-
tion (PROMETHEE) are popular MCDA
methods that rank the most reliable alter-
natives. depending on the decision mak-
er's preference. Obviously there is no
good or bad MCDA method, each has its
advantages, and the choice depends sole-
ly on the nature of the problem to be
solved [10].

This study aims to find out how
the decision support system for admitting
prospective members of student associa-
tions using the Promethee method can
help reduce subjective selection in stu-
dent associations.

METHOD

The observation method is the
method used in this study. Observations
were made on the Pradita University as-
sociation, and obtained 4 criteria that are
usually used in the selection process for
prospective members and the value of
each criterion is determined using num-
bers 1 to 5. Data from 5 students is taken
and given their respective values so that
the student data can be calculated and
processed using the promethee method.
Image 1 describes the flow of the Prome-
thee method.
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Define Criteria and Weights
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Calculating Preferences Value and Pref-
erence Indexes

.

Calculating Leaving and Entering Flow

.

Calculating Net Flow Value

s

Implementation

Image 1. Promethee Method Flow
[5]

a. Analysis Stage
Gather what information is need-
ed, define system requirements.

b. Define Criteria and Weights
At this stage, the criteria and
weights are determined in order to
be able to make comparisons be-
tween variables.

c. Calculating Preference Values
and Preference Indexes
At this stage a comparison is
made for each criterion, then the
results and comparisons are di-
vided by the number of criteria
and multiplied by the weight of
the criteria using formula (1)
1.if>0
H(d) = {O.if <0 )
then the preference index value is
calculated using formula (2)
n

@(a,b) = ) mP(ab):Vab €A
)
(2)

d. Calculating the value of Leaving
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Flow and Entering Flow

After getting all the preference
index values, the Promethee
method can obtain the leaving
flow index according to formula

©)

0% (@) = =T d@x) (3
and Entering Flow according to
formula (4)

- 1
07(@) = —Yxeadxa) (4
to determine relative preferences
and other alternatives.

e. Calculating Net Flow Value
After obtaining the outflow and
inflow values, the next step is to
determine the Net Flow value us-
ing formula (5)
®=0"@ -0 () (5)
after the net flow value is ob-
tained, the ranking results are dis-
played.

f. Implementation
Build software components, doc-
ument systems, install systems
[11].

The Promethee method itself has
been used to solve various problems. In
manufacturing, it is used to aid decision-
making and four real-life situations of
manufacturing situations were tested, a
large-scale composting technology sus-
tainability assessment in which six com-
posting systems, including open, closed
and reactor technology, were evaluated in
terms of environmental criteria. , finan-
cial/feconomic, social and technical, fail-
ure modes and effects analysis and Pref-
erence modeling experiments [12]. This
method has also been used for compari-
sons and rankings in industrial compa-
nies. This procedure is based on the
competence of the company [13].

RESULT AND DISCUSSION

In accordance with the flow of the
promethee method, the first step in using
this method is the problem analysis stage.
In the analysis of this problem, an over-
view of the process of selecting good cri-
teria is carried out in the process of se-
lecting prospective members of student
associations using the promethee method.
At this stage, the data classification need-
ed to develop selection criteria will be
carried out [14]. The criteria selected to
determine prospective members of stu-
dent associations are in accordance with
table 1:

Table 1. Criteria and Value

Criteria Sub- Value

0. Criteria

1. Academic IP <3.5
(K1) IP 3.0-3.49
IP 2.0-2.99
IP 1.0-1.99
IP 0-0.99

Active
Normal
Passive

2. Activeness
(K2)

3. Attitude (K3)  Very
Good
Good
Normal
Bad

Very Bad

P NDWPRAOOIF,WOarNWwReO

4. Confidence
(K4)

Very
Good
Good
Normal
Bad
Very Bad

PN WSO
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Table 2. Prospective Member Data
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Code Alternative K1 K2 K3 K4 (d) FK1 FK2 FK3 FK4
ML StudentA 4 3 3 5 (MLM2) 1 0 1 1
(M2,M1) 0 1 1 0
M2  StudentB 2 5 4 3 (MLM3) 0 1 1 1
M3 StudentC 5 1 2 4 (M3,M1) 1 0 0 0
I S 1 S
M5 Studente 3 3 1 5 (M1,M5) 1 0 1 0
(M5,M1) 0 1 0 0
After the data is obtained, the _(M2M3) 0O 1 1 0
next step is to calculate the preference _(M3M2) 1 0 0 1
value of each existing criterion using _(M2,M4) 1 0 0 1
formula (1). (M4M2) 0O 1 1 0
(M2,M5) 0 0 1 0
1. Academic preference scores (FK1) (M5M2) 1 1 0 1
FK1(M1,M2) (M3,M4) 1 0 0 1
d= FK1(M1)-FK1(M2) (M&M3) 0 1 1 0
d=4-2 (M3,M5) 1 0 1 0
d=2 (M5,M3) 0 10 1
d >0, then H(d)=1 (M4,M5) 0 1 0 0
2. Activeness preference scores (FK2) (M5,M4) 1 0 1 1

FK2(M1,M2)

d = FK2(M1)-FK2(M2)
d=3-53

d=-2

d <0, then H(d)=0

3. Attitude preference scores (FK?3)
FK3(M1,M2)

d = FK3(M1)-FK3(M2)

d=3-4

d=-1

d <0, then H(d)=0

4. Confidence preference scores (FK4)
FK4(M1,M2)

d = FK4(M1)-FK4(M2)

d=5-3

d=2

d >0, then H(d)=1

Table 3. Preference Table
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After the data is entered into table
2, the next step is to calculate the Prefer-
ence Index Value using formula (2)

T(M1,M2) = 1/4 (140+1+1) = 0,75
(M2,M1) = 1/4 (0+1+1+0) = 0,5
T(M1,M3) = 1/4 (0+1+1+1) = 0,75
T1(M3,M1) = 1/4 (1+0+0+0) = 0,25
T1(M1,M4) = 1/4 (1+0+0+1) = 0,5
T1(M4,M1) = 1/4 (0+1+1+0) = 0,5
T1(M1,M5) = 1/4 (140+1+0) = 0,5
T1(M5,M1) = 1/4 (0+1+0+0) = 0,25
T1(M2,M3) = 1/4 (0+1+1+0) = 0,5
T1(M3,M2) = 1/4 (1+0+0+1) = 0,5
T1(M2,M4) = 1/4 (1+0+0+1) = 0,5
T1(M4,M2) = 1/4 (0+1+1+0) = 0,5
T1(M2,M5) = 1/4 (0+0+1+0) = 0,25
T(M5,M2) = 1/4 (1+1+0+1) = 0,75
T1(M3,M4) = 1/4 (1+0+0+1) = 0,5
T1(M4,M3) = 1/4 (0+1+1+0) = 0,5
T1(M3,M5) = 1/4 (1+0+1+0) = 0,5
T(M5,M3) = 1/4 (0+1+0+1) = 0,5
T1(M4,M5) = 1/4 (0+1+1+0) = 0,5



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)

Vol. IX No 1, Desember 2022, him. 49 - 56

DOI: https://doi.org/10.33330/jurteksi.v9il1.1827

ISSN 2407-1811 (Print)
ISSN 2550-0201 (Online)

Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi

T1(M5,M4) = 1/4 (1+0+0+1) = 0,5

Table 4. Preference Index Table

(d) MI M2 M3 M4 M5
M1 075 075 05 05
M2 05 05 05 025
M3 025 05 05 05
M4 05 05 05 - 025
M5 025 075 05 05 -

After the preference index value
is obtained, the Leaving Flow Value cal-
culation is performed according to for-
mula (3) and Entering Flow according to
formula (4)

a. Calculation of Leaving Flow :

@+M1 = 1/(5-1) (0,0 + 0,75 + 0,75 + 0,5
+0,5)

¢+M1 =0,25 (2,5) = 0,625

@+M2 = 0,25 (1,75) = 0,4375

¢+M3 = 0,25 (1,75) = 0,4375

@+M4 = 0,25 (1,75) = 0,4375

@+M5 = 0,25 (1,75) = 0,4375

b. Calculation of Entering Flow:
@~M1=1/(5-1) (0,0 + 0,5+ 0,25+ 0,5 +
0,25)

¢~M1=0,25(1,5) =0,375

®~M2 =0,25 (2,5) = 0,625

®~M3 =0,25 (2,25) = 0,5625
»~M4=0,25(2)=0,5

®~M5=0,25 (1,5) = 0,375

The final step is to calculate the
Net Flow Value using formula (5)

@M1= 0,625 - 0,375 =0,25
@M2=0,4375 - 0,625 = -0.1875
@M3=0,4375 - 0,5625 = -0,125
@M4=0,4375 - 0,5 = -0,0625
@M5=0,4375 - 0,375 = 0,0625

Table 5. Net Flow Value

M1 Mahasiswa A 0,25

M2 Mahasiswa B -0,1875
M3 Mahasiswa C -0,125
M4 Mahasiswa D -0,0625
M5 Mahasiswa E 0,0625

Based on the net flow value
above, the ranking of each student can be
obtained. The results of students with the
highest ranking are explained in table 6:

Table 6. Final Results

Code Alternative Net Flow
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Alternative Net Flow  Ranking
Mahasiswa A 0,25 1
Mahasiswa E 0,0625 2
Mahasiswa D -0,0625 3
Mahasiswa C -0,125 4
Mahasiswa B -0,1875 5
CONCLUSION

Based on the ranking of the final
results of the promethee method, the
highest net flow score was student A with
a score of 0.25 and the lowest score was
student B with a score of -0.1875. Ac-
cording to this ranking, the selection of
prospective members can be carried out
based on the existing rankings and with
the value of the promethee method, the
decision making in selecting prospective
members of the association can have a
definite value to reduce subjective selec-
tion.

BIBLIOGRAPHY
[1] Corry Diana and Indrianingsih
Yuliani, “SISTEM PENDUKUNG
KEPUTUSAN PENERIMAAN
ANGGOTA HIMPUNAN MA-
HASISWA JURUSAN TEKNIK
INFORMATIKA DENGAN



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)
Vol. IX No 1, Desember 2022, him. 49 - 56

DOI: https://doi.org/10.33330/jurteksi.v9il1.1827

ISSN 2407-1811 (Print)
ISSN 2550-0201 (Online)

Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi

[2]

[3]

[4]

[5]

[6]

[7]

MENGGUNAKAN METODE
ELECTRE (Studi Kasus : Sekolah
Tinggi Teknologi Adisutjipto
Yogyakarta),” Compiler, vol. 3,
no. 2, 2014.

I. Djufri, I. S. Wekke, I. H.
Sainuddin, and M. Makbul, “Im-
plementation Decision Support
System on Decision Making in the
Organization of Himpunan Maha-
siswa Islam,” Proceedings of the
Second Asia Pacific International
Conference on Industrial Engi-
neering and Operations Manage-
ment, Aug. 2021.

D. Katarina, A. Nurrohman, Wibi-
sono, Priatno, and A. S. Putra,
“Decision Support System For The
Best Student Selection Recom-
mendation Using Ahp (Analytic
Hierarchy Process) Method,” In-
ternational Journal of Educational
Research & Social Sciences, vol.
2, no. 5, 2021.

A. P. Nasution and R. Watrian-
thos, “Application decision sup-
port system using PROMETHEE
method,” Journal of Advanced Re-
search in Dynamical and Control
Systems, vol. 11, no. 1, 2019.

A. Andra and A. Hajjah, “Prome-
thee Method for Decision Support
System,” Journal of Applied Busi-
ness Technology, vol. 1, no. 2,
2015.

A. Ishak, Asfriyati, and V. Akma-
liah, “Analytical Hierarchy Pro-
cess and PROMETHEE as Deci-
sion Making Tool: A Review,”
IOP Conf Ser Mater Sci Eng, vol.
505, no. 1, p. 012085, May 2019,
doi: 10.1088/1757-
899X/505/1/012085.

M. D. Chairunnisa, H. Rahmawati,
T. I. Zaidan, S. Muhammad, and
D. Fitriarti, “Pemilihan Calon

55

[8]

[9]

[10]

[11]

[12]

Anggota Himpunan HIMATIKA
Universitas Pancasila
Menggunakan Metode Perhi-
tungan Promethee,” Journal of In-
formatics and Advanced Compu-
ting, vol. 2, no. 2, 2021.

Sofhian, H. Sujaini, and H. S.
Pratiwi, “SISTEM PENDUKUNG
KEPUTUSAN PEMILIHAN
DOSEN TERBAIK
MENGGUNAKAN METODE
PROMETHEE ( STUDI KASUS:
TEKNIK INFORMATIKA UNI-
VERSITAS TANJUNGPURA ),”
Jurnal Sistem dan Teknologi In-
formasi (JUSTIN), vol. 1, no. 1,
2016.

I. Marovi¢, M. Peri¢, and T. Ha-
nak, “A Multi-Criteria Decision
Support Concept for Selecting the
Optimal Contractor,” Applied Sci-
ences, vol. 11, no. 4, p. 1660, Feb.
2021, doi: 10.3390/app11041660.
L. Oubahman and S. Duleba, “Re-
view of PROMETHEE method in
transportation,” Production Engi-
neering Archives, vol. 27, no. 1,
pp. 69-74, Mar. 2021, doi:
10.30657/pea.2021.27.9.

T. Juninda, E. Andri, U. Kahirun-
nisa, N. Kurniawati, and M. Mus-
takim, “PENERAPAN METODE
PROMETHEE UNTUK PEN-
DUKUNG KEPUTUSAN PEM-
ILIHAN SMARTPHONE TER-
BAIK,” Jurnal Ilmiah Rekayasa
dan Manajemen Sistem Informasi,
vol. 5, no. 2, p. 224, Aug. 2019,
doi: 10.24014/rmsi.v5i2.7677.

S. R. C. Nursari and A. Murtako,
“Decision Support System for
Employee Performance Evaluation
with Promethe Method. Case
Study: Faculty of Engineering,
Pancasila University,” Komunitas



JURTEKSI (Jurnal Teknologi dan Sistem Informasi)

Vol. IX No 1, Desember 2022, him. 49 - 56
DOI: https://doi.org/10.33330/jurteksi.v9il1.1827

Available online at http://jurnal.stmikroyal.ac.id/index.php/jurteksi

[13]

[14]

Dosen Indonesia, vol. 3, no. 1, pp.
21-25, Aug. 2020.

H.-S. Shih, “Threshold-Enhanced
PROMETHEE Group Decision
Support under Uncertainties,”
Math Probl Eng, vol. 2021, pp. 1-
21, Jun. 2021, doi:
10.1155/2021/5594074.

R. Widyasari, H. Cipta, and A. H.
Hasugian, “DEVELOPING
FUZZY-PROMETHEE METHOD
BY USING AHP METHOD ON
STUDENT ACHIEVING SE-
LECTION,” International Journal
of Information System and Tech-
nology, vol. 3, no. 2, 2020.

56

ISSN 2407-1811 (Print)
ISSN 2550-0201 (Online)



