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ABSTRACT : Administrative Performance Assessment is always carried out every year at institution called
Unisbank. This assessment aims to increase employee motivation to work better and be accomplished. The
assessment criteria are based on attendance and tardiness, completion of services and complaints, work ability
and willingness to work outside of their responsibilities, as well as employee commitments and violations.In
determining the best performing employees, there are several conflicting criteria and decision makers must
m?rmine the ranking based on these criteria.

Decision Support Sysrm:'s made by implementing the VIKOR method to solve the problem of selecting the best
2 forming empioyee The VIKOR method was developed for multi-criteria optimization of complex systems,
solve decision problems with conflicting and noncommensurable criteria. This method is recommended for
decision maker wanis a solution that is the closest 1o Q) idea.

The research results can be used by decision makers in determining the best performing employees.The decision
support system has employee input facilities as an alternative, manages criteria components and calculates
ranking values for employees with the best performance.
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I. INTRODUCTION

Giving rewards to employees often occurs in an organization. It aims to provide an appreciation that
can increase employee motivation to work better and be accomplished.As an organization, Unisbank always
routinely gives awards to all its employees based on the Administrative Performance assessment.The assessment
criteria in Administrative Performance are attendance, lateness, completion of services, complaints, work
ability, willingness to work outside of their responsibilities, commitment in every institutional activity and
employee violations.The ultimate goal of the assessment process is to select employees who have the best
performance basm)n the criteria set by the institution.Employee evaluation and selection activities are carried
out routinely, so a decision support system is needed that can simplify the employee selection process and store
data on the results of the assessment.

Decision Support System (DSS) is one way that can be used to solve the problem of selecting
employees with the best performance. DSS is aa to support data analysis, decision modeling and future
planning orientation. Decision Support System (DSS) is an information system that uses decision models,
(@tabases, manager thinking, interactive modeling processes with computers to achieve decision making. DSS
can provide interactive tools that allow a decision maker to perform various analyzes of the available
models.Zarini et. al. [1 ew:l()ped a Decision Support Software (DSS) for matching tractor implement system
used on Iranian farms. The pffose of this study was development software for mechanized operation and its
applicatiofin paddy’s farms. This software has databases including variety of tractor models and implements
sizes. The DSS was developed in Visual Basic 6.0 programming language and provide data about tractors and
implementation were selected and matched for paddy fields.In its application, a DSS can choose certain methods
as problem solving solutions such as Multi Criteria Decision Making (MCDM).The use of DSS to assist
management in solving problems has been widely carried out by researchers. In the field of education, DSS is
used to select prospective high school students. This system selects students who will be sent to follow the quiz.
To become a participant, there are not only achievement criteria and general knowledge, but also experience as
an intelligent participant in the previous period. This decision support system 1s used by teachers and principals
[2].In the business field, DSS can also be applied in selecting bonus receipts for salesmen.By using 4 criteria,
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namely presence,achievement of goals, teamwork and behavior, this decision support system provides a list of
salesman rankings [3].To assess employee performance, an Employee Performance Assessment System using
the Simple Additive Weighting (SAW) Method has been created at the University of Muhammadiyah
Purwokerto using the criteria for attendance, attitude/ethics, diligent, quality and quantity. The SAW method
performs a simple weighting by weighting all the criteria and alternatives that produce the right reference value.
The system helps the management to assess the [nf()rmancc of its employees [4].

One of the solution methodin DSS is VIsekriterijumsko KOMpromisno Rangiranje (VIKOR). In this
study the method used is VIKOR.VIKOR is one of the metHfis used in Multi Attribute Decision Making
(MADM) by looking at the closest solution/alternative as an approach to the ideal solution in ranking This
method focuses on ranking and selecting from a number of alternatives even though the criteria are conflicting.
The results of this study are expected to analyze the use of the VIKOR method in determining the best
performing employees.

II. VIKORMETHOD

The VIKOR method is a allli Criteria Decision Making (MCDM). It was developedfor multi-crilcra
optimization of complex systems, solve decision problems with conflicting and noncommensurable criteria. It
focuses on ranking and selecting from a set of alternatives in the conflicting criteria. The VIKOEEhethod
determines the compromise ranking list and the compr{§fllse solution obtained with the initial weights that is the
closest to the ideal. This method is recommended for decision maker wants a solution that is the closest to the
ideal [5]. The steps used in the VIKOR method include making Decision Matrix, determining Criteria Weight,
calculating Normalization Matrix, calculating Utility Measures (S) and Regret Measures (R), and calculating
VIKOR Index (Q) to obtain alternative rankings.

Decision Matrix

The decision matrix is formed from alternative data and criteria. Alternatives are employees who will
be candidates as employees with the best performance.The criteria used in selecting employees with the best
performance are 8 criteria, namely Present (C1), Late (C2), Service (C3), Complain (C4), Ability (C5), Empathy
(C6), Commitment (C7), and Fault (C8).The value of each criterion is given in the number range from 1 to 100.
Based on the assessment that has been made by the employee's supervisor, the employee (Alternatives) scores
are obtained as shown in table 1.

Tablel.Employee Assessment

Criteria
Neo | Alternatives
c1 c2 [ok] c4 Cs Cé c7 (&)
1| Al 100 20 85 5 80 20 84 63
2| A2 96 12 80 12 78 25 83 60
3] A3 92 20 84 15 86 25 91.5 55
4 | A4 88 12 80 18 85 20 87 30.5
5 | AS 84 16 | 875 22 86 35 85.5 50
6 | A6 88 16 75 12 83 30 80 40
7| A7 100 20 78 26 80 25 80 45
8 | A8 100 20 80 10 75 30 80.5 58
9 | A9 92 16 83 20 80 35 835.5 43
10 | Al0 100 20 83 22 80 20 77 55

Criteria Weight

The weight of the criteria is needed to indicate the priority of the criteria used in the scoring system.
The weight of the criteria in this case is determined by institutional regulations.Based on the genergf()rmula in
determining the weight of the criteria, the total value of the total weight of the criteria is 1.0n the Decision
Support System For The Best Performing Employees Selection .c criteria that have the highest priority are
Service and Ability. Weights of Criteria have been determined as in table 2.
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Table 2. Weights of Criteria

No Criteria Weights (W)

1 Present (C1) 0,135
2 Late (C2) 0.1
3 Service (C3) 02
4 Complain (C4) 0,05
5 Ability (C5) 02
6 Empaty (C6) 0.1
7 Commitment (C7) 0.15
8 Fault (C8) 0.05

Normalization Matrix
Based on the decision matrix or employee assessment results, normalization can be obtained using the following
formula:

— f+_fi,l')
NEI_— (J’T“’fj_ [l]

Expli()n‘.
3 N

The i-th alternative response function on the j-th criteria

|l
f*; . The best/positive value in the j-th criteria
f; : The worst/negative value in the j-th criteria
1 : 1,23, .., mis the sequence number of alternative
j ¢ 1,23, ...nis the sequence number of attributes or criteria
Utility Measures (S) and Regret Measures (R)
Utility measure emphasize on maximum group utility andRegret Measure emphasize on minimum individual
regret of the opponent. To calculate the value of S and R can use the following formula:

— ¥ xj-xj
5= S (Gt @
and
i x:-‘—xf‘
R; = Maxj w}-(x*_x__) (3)
A
Explanation:

Wjis the weight of each j criteria
Siisweighted and normalizedManhattan distance.
Ri 1s the weighted and normalized Chebyshev distance.

Index VIKOR (Q)
VIKOR index value is calculated for each alternative. To calculate the VIKOR index use the following formula:
si-s* Ry-R*
Q= [5:'—.5'- v+ [R‘:‘—R'] a-v) @
Explanation:
S— :min Si
S5+ : max Si
R—: min Ri
R+: max Ri

v : the value of v is 0.5

Ranking can be done based on the Q value. The alternative with the minimum Q score can be determined as the
best rank with the following conditions:
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Q(a®) - @(a™) =pg (5)
whereA™ is the sccond-()ra alternative on the ranking of Q andAVis the second-order alternative on the
ranking of Q and (1) is the alternative with the best order on the ranking of Q.While DQ=1 — (m-1), where m is
the number of alternatives. AlternativeA'must have the best rating on S and/or R.

1L CONFLICTING CRITERIA

The criteria that will be used in this study are taken based on the criteria set by the mstitutional
regulations, namely: attendance discipline (present), late entry to work (late), service completion (service),
complaints in service (complaint), ability to complete work (ability). ), helping to complete the work of others
(empaty), commitment to the organization (commitment) and violations (fault). The weight of the criteria that
will bmed in this study is as shown in table 1. The VIKOR method was chosen to solve this problem because
it can selecting from a set of alternatives in the conflicting criteria.

In the problem of selecting employees with the best performance, there are several conflicting criteria,
namely present vs late, service vs complaint and commitment vs faultInstitutional regulations require
employees to be present every working hour and are not allowed to be late. Each employee has a task in a
particular field. The institution expects employees to do their best without any complaints about their
work.Other criteria that give conflicting values are commitment to the institution and employee violations. The
violation 1s negligence outside the presence and target of work.

This problem can be solved using the VIKOR method by determining the positive and negative values
as the ideal solution for each criteria.In this Decision Support System For Conflicting Criteria On The Best
Performing Employees Sclm)n._ the best and worst data are also determined from the type of criteria.lf the type
of criteria is positive, then the best data is the data with the highest value, but if the type of criteri§P® negative,
then the best data is the data with the lowest value. Types of criteria are arranged as in table 3.Based on the
employee assessment data (Table 1), the best (maximum) and worst (minimum) values can be calculated as in
Table 4.

Table 3. Type of Criteria

No Criteria Type
1 Present (C1) Positive
2 Late (C2) Negative
3 Service (C3) Positive
4 Complain (C4) Negative
5 Ability (C5) Positive
6 Empaty (C6) Positive
7 Commitment (C7) Positive
8 Fault (C8) Megative

Table 4. Max and Min Values of All Criteria

Criteria
Value
C1 2 C3 C4 Cs Cé c7 [&]
Max 100 12| 875 5 86 35| 915 | 395
Min 84 20 75 26 75 20 77 63

IV. VIK@R PROCESS
The first process carried out in the VIKOR method is to create a normalization matrix. Based on the
assessment data on employees (Table 1), the results of the normalization of the overall data are as in table 5.

TableS.Normalization Matrix

Criteria
No Alternative
C1 Cc2 Cc3 C4 Cs C6 c7 [&]
1] Al 0 1 0.2 0 0545455 1 0517241 1
2] A2 025 0 0.6 0333333 0727273 0,666667 0586207 0.87234
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3| A3 05 1 0.28 047619 0 0.666667 1] 0659574
4 | A4 075 0 0.6 0619048 0090909 1 0310345 0
5| A5 1 05 0 0809524 0 0 0413793 0446809
6 | A6 075 05 1 0333333 0 090909 (1333333 0.793103 0021277
71 A7 0 1 0,76 1 0 545455 (666667 0.793103 0,234043
8 | AR 1] 1 0.6 0238095 1 (0333333 0.758621 0787234
9| A9 05 05 0.36 0714286 0545455 0 0413793 0,148936
10 | A1D 1] 1 0.36 0809524 0 545455 1 1 0.659574

After performing the normalization process, the results of normalization are multiplied by the weight of each
criteria. The results are as in table 6.

Table6.Matrix Multiplied By Criteria Weight

No | Alternative —m Criteria
Cl1 c2 | @3 C4 C5 c6 Cc7 C8
1] Al 0] 01 004 0] 0,109 0.0 | 0078 0.05
2| A 0.038 1] 002 [ 0017 | 0,145 | 0067 [ 0.088 | 0044
31 A3 0075 | 0.1 | 0056 | 0024 0| 0067 0| 0033
4| M 0.113 0 0,12 | 0031 | 0018 0.0 | 0047 0
5| A5 015 | 0,05 0 004 0 0] 0062 | 0022
6 | A6 0.113 | 0,05 02 ]| 0017 ] 0018 | 0033 | 0,119 | 0001
11 A7 0] 0.1 | 0,152 005 0109 | 0067 | 0.119 | 0012
8 | A8 0] 01 0,12 | 0012 02 | 0033 | 0114 | 0039
9| A9 0075 | 005 | 0072 | 0036 | 0109 0| 0062 | 0007
10 | AlLO 0] 01| 0072 004 | 0109 0.1 0,15 | 0033

The next process is to determine the value of S and R from each alternative. The results are as in table 7.
Table7. S and R Values

No | Alternative -] R
1| Al 0476677 0,109091
2| A2 0517836 | 0.145455
3| A3 0354455 0.1
4 | Ad 0428186 0,12
5 | AS 0324886 0.15
6 | A6 0550711 02
7| AT 0 608425 0,152
8 | AR 0.618393 02
9 | A9 0411321 0,109091
10 | ALD 0604546 0.15

Based on the values of S and R for each alternative (table 7), it can be calculated the max and min valuthat
will be used in the process of calculating the Q value. The results of the calculation of the max and min values
of S and R can be shown in table 8.
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Table8. (S and R) Max and Min Values

Alternative 5 R
Max 0618393 0,2
Min 0324886 0.1

Calculating the VIKOR index value or Q value is the last step that must be done in the VIKOR method. The
[t alternative ranking is indicated by the smallest Q value. The results in this study are as in table 9. Based on
the results of the VIKOR index calculation, it can be concluded that the employee with the best performance is
A3.

Table9.VIKOR Index Ranking Results

No Alternative Q
1| A3 0.050372
2| A9 0.1927
3| AS 0,25
4| A4 0,275976
5| Al 0,304037
6| A2 0.55597
7 | AlO 0.726411
8 | A7 074302
9 | A6 0.884702
10 | AR 1

V. USERINTERFACE
Basically the application program is designed to help input alternative data, weights and create an
assessment matrix. The program is made web-based using PHP programs and MySQL database. The program
menu is arranged as shown in Figure 1.

Main Page

Criteria Alternative Assestment Vikor Result

Page Page Page

Page

Fig.1. The Program Menu

Criteria Page
This page is used to accommodate the criteria used in the VIKOR method. On this page users can view, input
and edit criteria data. The criteria page display as shown in Figure 2.
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The Best Performance Emp m "
Criteria

Criteria 1D Name wielght Aetlon

1 Prasent 015 z | ]

2 Late o # L]

3 Sarvice 02 £ 8

4 Coenplair 005 s L]

5 Aoy 02 ¥ o

[ Empaty 01 z ]
Cormnmitment 015 g ]

8 Fault 005 £ a

Fig.2. Criteria Page

Alternative Page
This page is used to add alternative data that will be selected as the best performing employee. On this page
users can view, input and edit alternative data. Alternative page views as in picture 3.

The Besi Performance Employ VIKOR Resul
Aharnatif
Alemative A i

19 Kriteria Nama Ahernatit Aksl

1 Mariawati ] o

10 Diede Kusnanda z &

2 Sei Haryati 7 5]

3 Kunears 2 &
Sumanio J -]

5 ity 2 &
Satnio Wibowo 7 B
Fina tr ¥ ] &

8 Darusman z -]

9 Frini ] o

Fig.3. Alternative Page

Assessment Page
This page is used to input criteria value data for each alternative. Data input is done by selecting an alternative
name and the name of the criteria first, followed by the value. Assessment page display as shown in Figure 4.
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The Best Performance Employees Selectio ea  Allematve  Assestment  VIKOR Resu
Assestment
Allemative
amo .
-
P .
Altemative Critaria
L4 Name o Name Welght
Mariawati 1 Present 015
10 Dede Kusnandas 2 Late 01
2 51 Haryati 3 Service 02
3 Kunoore 4 Compilain 005
Fig.4. Assessment Page

VIKOR Result Page

This page is used to process the calculation of the Q value of each alternative. The ranking display is sorted
from the alternative that has the smallest Q value. VIKOR Result Page page display as shown in Figure 5.

The Best Performance Employees Selection Crieria  Allemalive  Assesiment  VIKOR Fesy

The Best Performance Employess

1] Emplcyees Name Q Value
A3 Huncora 0.05037
L] Priningsih 018270
A5 Aditya
Al Sumanto 0.27588
Al Mariawat 0.30404
a2 Sn Haryati
A1D Priningsih 072641
L Fina tn Wahyuni 074302
AR ) 88470
na 00000
Fig.5. VIKOR Result Page

VI. CONCLUSION
Based on the results of the study, it can be concluded that the VIKOR method is easy to use for mla-
criteria decision making with conflicting criteriaThe VIKOR method can solve the problem well in the
Decision Support System For The Best Performing Employees Selection.In terms of ranking, the determination
of weights will affect the preference results of the best performing employees. In the present research, some
inputs can be used as material to improve the research that has been done, including the range of criteria that can
be tried to classify the data and combine it with other methods for weighting.

REFERENCES

[1] Zarini, R.L.. Akram., A., Alimardani, R., Tabatabackoloor, R.: Development of Decision Support Software for Matching
Tractorlmplement System Used on Iranian Farms, American Journal of Engineering Research { AIER) Volume-02, Issue-(07, 86-98
(2013).

2] Sutrikanti, N., Situmorang, H., Fachrurmazi. Nurdivanto, H.. Mesran “Implementasi Pendukung Keputusan Dalam pemilihan Calon
Peserta Cerdas Cermat Tingkat SMA Menermpkan metode VIKOR™ Jurnal Riset Komputer (JURIKOM), Vol. 5 No. 2 April 2018,
109-113(2018).

3] Primadasa, Y., & Juliansa, H., “Penerapan Metode VIKOR dalam Seleksi Penerimaan Bonus Pada Salesman Indihome.” Digital
Zone: Jurnal Teknologi Informasi Dan Komunikasi, vol. 10, no. 1.,33-43,2019.

WWW.ajer.org Page 82




American Journal of Engineering Research (AJER) 2021

[4]. Anto, G., A., Muswafidah, H., Suyadi, A. * Sistem Penilaian Kinerja Karyawan Menggunakan Metode Simple Additive Weighting
{SAW) di Universitas Muhammadiyah Purwokerto™ , JUITA Vol.3 Nomor 4 November 2015, 193-200(2015)

[5]. Sayadi. M. K., Heydari, M., Shahanaghi, K:: Extension of VIKOR method for decision making problem with interval numbers.
Applied Mathematical ModellingVolume 33, Issue 5, May 2000, 2257-2262(2009).

1

H Sri Eniyati, et. al. "Decision Support System for Conflicting Criteria on The Best Performing |

! Employees Selection Using VIKOR.”American Journal of Engineering Research (AJER), vol. |

' 10(8), 2021, pp. 75-83. |
I

WWW.ajer.org Page 83




Decision Support System for Conflicting Criteria on The Best
Performing Employees Selection Using VIKOR

ORIGINALITY REPORT

184 150 166 7«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to University Of Tasmania 2
Student Paper %

jurnal.stmikroyal.ac.id 2
Internet Source %

Mochammad Kautsar Sophan, Fahril 20/

0

Mabahist, Indah Agustien siradjuddin. "A
Combination of Social Media and Geospatial
Data For Waste Mapping Using Fuzzy AHP
And Vikor", 2020 International Conference on
Computer Engineering, Network, and
Intelligent Multimedia (CENIM), 2020

Publication

Eko Darmanto, M. Tirtana Siregar, B. Herawan 'I %
Hayadi, Joseph M ] Renwarin et al. "Decision
Support System for Staff Assignment Using
VIKOR Algorithm", Journal of Physics:
Conference Series, 2021

Publication

doaj.org 1
Internet Source %




Murni Marbun, Muhammad Zarlis, Zulkifli
Nasution. "Analysis of Application of the SAW,
WP and TOPSIS Methods in Decision Support
System Determining Scholarship Recipients at
University", Journal of Physics: Conference
Series, 2021

Publication

(K

=

Multiple Criteria Decision Making in Finance
Insurance and Investment, 2015.

Publication

T

Gul¢in Buyukozkan. "Evaluating e-learning
web site quality in a fuzzy environment",
International Journal of Intelligent Systems,
05/2007

Publication

T

jtiulm.ti.ft.ulm.ac.id

Internet Source

T

—
-

ajer.org

Internet Source

T

—
—

www.researchgate.net

Internet Source

T

—
N

blmm-conference.com

Internet Source

T

—
w

research.ijcaonline.org

Internet Source

T

B

scindeks.ceon.rs



Internet Source

(K

Indra Gunawan, Ramdani Budiman.
"DECISION SUPPORT SYSTEM PENENTUAN
PEGAWAI TERBAIK DENGAN METODE SAW
(STUDI KASUS UNIVERSITAS BANTEN JAYA)",
Journal of Innovation And Future Technology
(IFTECH), 2020

Publication

T

ejournal.nusamandiri.ac.id

Internet Source

(K

dmame.rabek.org

Internet Source

T

Exclude quotes On Exclude matches <1%

Exclude bibliography On



