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Abstract. Decision Support System is a system commonly used to assist management in
assisting decision-making in top managerial sections, Multi-Criteria Decision Making
(MCDM) is one of many decision-making methods that can be used to select the best
alternative from a number of alternatives based on certain criteria, one of the methods that can
be utilized is the Elimination Et Choix Traduisant la Realite (ELECTRE) method that works
based on the concept of outranking using pairwise comparisons of each alternative based on
appropriate criteria, this paper applies the ELECTRE method in a web based application that
can be employed for input and output dynamic for alternative, criteria, user values and also a
fast ranking process, the choice of web based application because there is many research about
decision support system but only few that applied to application, and this research tries to
applied ELECTRE method to web based application.

1. Introduction

The development of technology and information continuously progressed rapidly can be utilized to
facilitate all activities within the company. Decision support systems[1] are part of computer-based
information systems that are included in knowledge-based systems or knowledge management that can
be used to support decision making within an organization or company|[2], [3]. This system can assist
policy makers who complement them with information from data that has been processed with
relevant and necessary to make decisions about a problem more quickly and accurately[1], [4], to
facilitate the implementation of decision support system is not just a discussion theory but needs to be
implemented directly, in this paper implementation web-based decision support system with the
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method of ELECTRE is made with PHP programming language and MySQL database so that it can be
accessed more widely.

ELECTRE[5] is one method of multi-criteria based decision support system [6], [7]. ELECTRE
comes from the word ELimination Et Choix Traduisant la RealitA(ELimination and Choice Express
Reality)[5]. The ELECTRE method can use in assessing and ranking based on advantages and
disadvantages through pairwise comparisons on the same criteria[8]. The ELECTRE method is used
for cases with many alternatives, but few criteria are involved. An alternative is said to dominate the
other alternatives if one or more of the criteria exceed (compared to criteria of the other options) and
equals the other remaining criteria[5], to facilitate the workings of this ELECTRE method, the case
shown will generally be with some Alternative (A) and some Criteria (C) and the calculation formula
will show as detailed as possible with some screenshots of the application

2. Methodology

The decision support system[9], [10] began to develop in the 1960s, but the term decision support
system itself only emerged in 1971 namely the Management Decision System[9], [11], [12] created by
G. Anthony Gorry and Micheal S.Scott Morton, both professors at MIT. They do so to create a
framework for directing computer applications to management decision making.

Decision Support Systems (DSS) are part of computer-based information systems[13] including
knowledge-based systems or knowledge management used to support decision making within an
organization or company. With this understanding, it can be explained that decision support system is
not a decision-making tool, but a system that can assist decision makers with information from data
that has been processed with relevant and necessary to make decisions about a problem more quickly
and accurately so that the system is not intended to replace decision-making in making decisions[7],
[13].

ELECTRE [14] is one of the methods in MCDM based on the concept of ranking through pairwise
comparison between alternatives on appropriate criteria, an alternative is said to dominate other
alternatives if one or more criteria are exceeded (compared to criteria of the other options) and equal
to the remaining criteria, in other words, ELECTRE are used for cases with many choices, but only a
few criteria involved[14]-[16].

The basic method of ELECTRE is a sequential procedure that reduces the number alternative with
a set of alternatives that do not dominate[5], to find the best alternative, the ELECTRE method also
requires a weighted knowledge of all the criteria[5], below are problem-solving step with the
ELECTRE method[5], [14]:

1. Normalization of Decision Matrix with the formula below:

2. Weighting the Normalized Decision Matrix using the formula:
n
V = RW and wi=1

i—-1

3. Determine concordance and discordance set by using function below:
Cu ={i.yig Zyy}forj=123,...n
Dy = {j,yy <yy}forj=123 ...n

4. Calculate concordance and discordance matrix, the first function for concordance matrix and the
second for discordance matrix
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5. Perform matrix calculations dominant concordance and discordance with the following formula:
Concordance dominant matrix could do with the help of value threshold by comparing each value
matrix element concordance with the threshold value Cy; > C, where (C) is:

Dk=121=1Ckl

mx*(m—1)

for the matrix of concordance can determine by using formulas as :

fu=Lif cg 2 cand fiy =0,if ¢,y <¢

for the dominant matrix can use this formula with the help of threshold value:

_ Yk=121=1 9K

= mx(m-1)

The element of matrix G as dominant matrix discordance can use the below formula:

I =0,if ey 2dand gy = 1,if ¢y <d

£:

6. Determining aggregate matrix dominance
The next step is to identify dominance aggregate matrix (E) by using multiplication between the
matrix elements F with G, the function as below:

ex = fuxgu

7. Elimination of the less favorable alternative
EMatrix E gives the order of selection of each alternative when e,; = 1 when ekl at least one then
e, = 1 can be eliminated; thus the best alternative is that dominates other options.

3. Result and Discussion

Result and discussion in this paper describes the results of the implementation of the ELECTRE
method in web applications, web applications that have been made could use for various cases that
could solve with decision support systems, the ELECTRE process will be displayed step by step with
the screenshot program that explains the results of the ELECTRE method, figure 1 is the initial display
of the web application.
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Case Stua: ployees

Hsers admin Decision Support System ELECTRE

Chonge Password | Logout This decision support system application is built for flexible and easy-to-use cases with the ELECTRE Method

About ELECTRE
Home ELECTRE is based on the concept of ranking through pairwise comparison between alternatives on appropriate criteria. An alternative
is said to dominate the other alternative if one or more of its criteria is more than and equal to the other remaining criteria
Alternative
Step By Step ELECTRE Method
Criteria The steps of selection (calculation) on the ELECTRE method are as follows

1 Normalization of decision matrix X 0,
Value 2 Weighting in a normalized matrix

3 Determine the set of concordance and discordance index "' ‘ ‘ "T
ELECTRE Process 4 Calculates concordance and discordance matrices

5. Determines the dominant matrix of concordance and discordance

User Account 6. Specifies aggregate dominance matrix

Decision Support System Electre

Figure 1. Main Display Web Application
The first step is to determine the alternatives to be selected, for the alternative can see in table 1 below:

Table 1. Alternative Name
No ID Name
El Employees 1
E2 Employees 2
E3 Employees 3
Alternative data on web applications can see in the following figure 2:

WIN|F-

[ e el
€) © iocein c|[ac A0+ A DOMBeA-@ =
® 105R @ UCA- Intemationat Jo.. & Werld Conference Ale.. 4_ USRST 60 Intemational Jourmalo,. [} The ST | Intemationa.. .= Intemationsl Journal 0. 4 Scientiic Research Pu.. (E) UR - InterationalJou S

Ay

@ LIST OF ALTERNATIVES

DSS ELECTRE Method ' -

User : admin Textto Sesrcn

Chenge Password | LRgout No. ID  Alternative Date | A ]
SN R e G oo L]

Home 5 e S | Unaste | oot |

Alternati E | upcae | oo |

Figure 2. List of Alternative in Web Application

The next process is to determine the criteria data that contains the weight value to calculate every
alternative that exists, for the criteria used as in table 2 below:

Table 2. Criteria Name
ID Name Weight
C1 Presence 5
C2 Delays 3
C3 Performance 4
C4 Working Time 4

Z
BN RS
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| 5| c5 |  Attitude | 2

The data criteria on the web can be seen in Figure 3 below:
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Figure 3. List of Criteria in Web Application

Figure 3 above shows criteria and weighting criteria with each type of Profit and Cost that will affect
the calculation process, the next step determines the value of each alternative for each criterion, for its

value shown in table 3 below:

Table 3. Alternative Value

No | Alternative | C1 C2 C3 C4 | C5
1 El 15 5 19 15 7
2 E2 13 4 21 13 6
3 E3 15 7 17 15 6

The value of weighting criteria for each alternative on web application can be seen in figure 4 below:

P E oo v < e .
€) ® localnost/metode_electre/2pg=nilai e B s A O@ A ® =
© I0SR @ LA Intemational Jo:; B World Confarenice Ale:: . USRST @ Intemational Jouma{ o [} The ST |intermationsss <& International Joumal oz #§ Sclentific Research Pus; | 08 UIR - International Tous A

N~ ALTERNATIVE VALUE FOR EACH CRITERIA
DSS ELECTRE Method
User : admin extia Search
Change Password | Logout Criteria Value
No. | ID - Action
Detays Lengthof Attitude
— working
| Uodate |
| Update |

value

Figure 4. List of alternative value in Web Application

The next process is to calculate each alternative value with a weighted value using the ELECTRE

method, the value of the weight is:
W=(5,3,4,4,2)

From w value created a matrix as follows:



2nd International Conference on Statistics, Mathematics, Teaching, and Research IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 1028 (2018) 012054  doi:10.1088/1742-6596/1028/1/012054

15 5 19 15 7
13 4 21 13 6
15 7 17 15 6

X =

The next process is to perform the calculation process with ELECTRE method step by step
1. Normalization of Matrix

xi]-

rij =

=1 XY

1X,] = /152 + 132 + 152 = 24.87

X11 15
" = m = W = 0.6029
=L 13 geos
x| 24.87
o 1009

BT T 2487

The above process is the calculation of one of the criteria of table 2 against all the alternatives
contained in table 3, here is the matrix R obtained from the above calculation results:

0.6029 1.8974 0.5752 0.6029 0.6364
0.5225 2.3717 0.6358 0.5225 0.5455
0.6029 13553 0.5147 0.6029 0.5455

R =

For the normalization of matrix results in the application can be seen in picture 5 below:

[5] Sistem Pendukung Keputus- % | + [P
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No. ID  Alternative

Presence Delays Performance Length of working Attitude

Home

1 =8 Employees 1 15 5 1 15 7
Alternative 3 . o I 6
Criteria 3 E3 | Employess3 15 7 7 15 8
value Normalization Matrix
ELECTRE Brocess Nilai Normalisasi

No.  Kode Alternatif
Presence = Delays Performance Length of working Attitude

1 E1 Employees 1 0.6029 18974 0.5752 06029 06364
0.5225 23717 0.6358 0.5225 0.5455
Createa By Robbi Rahim
Employees 3 0,6029 13553 0,5147 0.6029 0.5455
8- Tampaknya Mozilla Frefor dimulai.. dengan... sangat.. lambat... [ Beajeri Care Mempercepatrya | [Jangan Beri Tshu Saya Legi |

Figure 5. Normalization Matrix in Web Application

2. Matrix of Weighted Normalization
At this stage is done multiplication calculation of matrix R with the formula v;; = w;r;;, the
following is the result of the multiplication obtained for each value of the matrix R
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v11 = 0.6029 x 5 = 3.0145
v, = 0.5225x 5 = 2.6126
v13 = 0.6029 x 5 = 3.0145

After all matrix R is done multiplication obtained result as follows:

3.0145 5.6921 23009 24116 1.2727
V' =12.6126 7.1151 2.5431 2.0901 1.0909
3.0145 4.0658 2.0587 2.4116 1.0909

For Matrix of Weighted Normalization results in the application can be seen in figure 6 below:

| CET—
€ ) @ localhost/metode_electre/7pg=elecire wBa ¥ & 90 ®* al- 6 =
® I0SR @ DCA - Intenational Jo.. -5 World Conference Ale.. &, USRST 0 International Journal o... [E) The ST |Internations... > International Journal o... % Scientific Research Pu... 71| DIR - International Jou.
Employees 2 13 4 21 13 6

DSS ELECTRE Method

User : admin

Change Password | Logout

Home

Alternative

Criteria

value

ELECTRE Process

Figure 6. Matrix of Weighted Normalization in Web Apﬁlication

Normalization Matrix

No. Kode  Alternatif

1 E1

Employees 1

Employees

Nilai Normalisasi

Matrix of Weighted Normalization

No. ID  Alternative

1 E1 | Employees1

Presence | Delay: Performance | Length of working
0.6029 1897 0.5752 0.6029
0.5225 7 0.635 0.5225
0.6029 1 .51 0.60:

Weighted Normalized Value
Presence = Delays Performance  Length of working
10145 56021 2.4116
26126 71151 20901
30145 4.0658 20587 24116

Attitude
0.6364
0.5455

0.5455

Attitude
12727
10909

L0gog

Set of Concordance and Discordance index

No. Alternative 1 Alternative 2

1 E1-Employees 1 E2-Employees 2

Index Concordance Index Discordance

1

3. Set of concordance and discordance index by using the equation:

Cu =iy =y} forj=123,....n
and the discordance index using equation:

Dy ={j,yiy <yy}forj=123 ..n

Table 4. Concordance and Discordance Index

No | Alternative | Alternative Index Index
1 2 Concordance | Discordance
1 El E2 1,45 2,3
2 El E3 1,2,3,45
3 E2 El 2,3 1,45
4 E2 E3 2,35 1,4
5 E3 El 1,4 2,35
6 E3 E2 1,45 2,3

For determining a set of concordance and discordance index results in the application can be seen

picture 6 below:

n
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ELECTRE Process Matrix Concordance

Matrix Discordance

Figure 7. Set of Concordance and Discordance index in Web Application
The calculation process described above is some process of the overall calculations in the ELECTRE
method, for the results of each process can be seen in the picture below:
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DSS ELECTRE Method
Case Study - Best Employees @ = = £

User : admin

E1 - 11.00 18.00
Change Password | Logout

Ez 7.00 - 9.00

E3 9.00 11.00

Home

Matrix Discordance
Alternative

D E1 E2 E3
Criteria
E1 - 10000 0.0000
value Ez 02825 - 01318
E3 10000 10000

ELECTRE Procese

User Account
Dominant Matrix Concordance and Discordance

n Support System Electre

Dominant Matrix Concordancel|Threshold : 10,8333

= E1 =3 E3

E1 1 1 il

Figure 8. Matrix Concordance and Discordance index in Web Application

The next result is displaying the value of Dominant Matrix Concordance and Discordance, and figure
10 is the result of calculation based on the formula previously described.
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Figure 9. Dominant Matrix Concordance and Discordance in Web Application

The final process is to do the Matrix Aggregate Dominance calculation used to get the final result of
the calculation of ELECTRE, the result in the following figure 10:
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Matrix £ provide a sequence of options from each alternative, i.e when ey=1 then alternate A, is a better alternative of A, so the
ELECTRE Process line is in the matrix £which has ey =1 at least can be eliminated and who have &, most is the best alternative
User Account So it is concluded that the best alternative is

Ei-Employees 1 dengan total nilai e=1

I

Figure 10. Matrix Aggregate Dominance and Result

Figure 10 is the result of the created application and the results of the calculation of the ELECTRE
method.

4. Conclusion

The web application with the application of the ELECTRE method provides an overview of the
application of a decision support system to be applied to the application so that the examples shown
are not just theoretical but also the direct implementation, the experiments shown in this paper are
presented the calculation process gradually with the ELECTRE method and the results of each -in the
process contained within the application, in the created application can be displayed the final result of
the application of the ELECTRE method to solve the case discussed.
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