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Abstract—Customer service is a service provided by the company to consumers who are controlled online or offline by
employees of the company, either before or after purchasing products or services. Eligibility in recruitment is very important
where a customer service must be able to have good and clear public speaking so that it has an impact on customers. The
expected labour problem is not easy and simple, this is because the process is still manual and only based on career level, age and
experience. Where, these problems also lack qualified human resources and this makes the recruitment process inaccurate and in
accordance with the desired demands. So the solution is provided through a decision support system, a highly interactive
computer-based system that assists in making a decision to utilise data and models in solving unstructured and semi-structured
problems. In making decisions apply the MAUT method. In this research conducted using the Multi Attribute Utility Theory
(MAUT) Method which is able to obtain maximum results to obtain superior recruitment personnel, namely alternative Al with a
result of 0.8975 as the top alternative after going through the method application stage.
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1. INTRODUCTION

The development of an increasingly advanced and competitive corporate world makes labour a top priority in the
success of a company. Employees are human resources for the company as a support and complement to the
company, one of which is PT Equityworld Futures Medan. PT Equityworld Futures Medan is a company engaged in
futures investment services, where this company is able to compete and increase public interest in investing in
financial products. Customer service is a service from the company for customers, either after or before buying a
product or using a service. The main purpose of customer service is to provide services in helping and answering
customer complaints and questions that have problems[1].

Eligibility in recruitment is very important where a customer service must be able to have good and clear
public speaking so that it has an impact on customers. The company's problem is the lack of an adequate number of
workers who are currently working, this is because the process is still manual and only based on career level, age,
and experience. Where the problem is also the lack of qualified human resources and this makes the recruitment
process inaccurate and in accordance with the desired demands. In addition, there are also many prospective workers
who register but do not meet the requirements and criteria that have been determined by the company which can
later assist in obtaining accurate and efficient results in decision making. Therefore, a Decision Support System
(SPK) is needed that is able to process the data for determining the best flight attendant in order to produce a more
effective and efficient conclusion value in determining flight attendants who have a good attitude, quality service
and are competent in their fields. The research method used is the Multi Attribute Utility Theory (MAUT) method,
which is a scheme in which the final evaluation v(x) of an object x is interpreted as a weight summed with the value
relevant to its dimension value. In other words, it is referred to as the utility value. The Multi Attribute Utility
Theory (MAUT) method is used to convert multiple interests into numerical values on a scale of 0-1 where 0
represents the worst choice and 1 the best choice[2][3].

As for some related research that discusses the MAUT method, namely research conducted by Dhea Safitri,
et al in 2021 which discusses purchasing a new car using the MAUT method, where in this study there are several
alternatives and criteria that become references so as to produce the best preference in A3 with an optimisation value
of 25 which is the best alternative in the first position [4]. Research conducted by Rita Novita Sari, et al in 2019
which discusses the application of the MAUT method in the selection of boarding houses, where in this study there
are several alternatives and criteria that become references so as to produce the best preference in A2 with an
optimisation value of 0.96 which is an alternative in the first position [5]. Research conducted by Yolanda Agustina
Situmorang, et al in 2018 which discusses the application of the MAUT method to the selection of the best intensive
guidance in Pematangsiantar, where in this study there are several alternatives and criteria that become references so
as to produce the best preference in A1 with an optimisation value of 2.43 which is the best alternative [6]. Research
conducted by Dasril Aldo, et al in 2019 which discusses the decision support system for lecturer performance
appraisal using the MAUT method, where in this study in the form of lecturer decisions that have good performance
and lecturers have poor performance, where the value> 0.60 has a good performance predicate and <60 has poor
performance [7]. Research conducted by Hot Riris Siburian et al, in 2018 which discusses the selection of the best
airlines using the WASPAS method, where in this study there are several alternatives and criteria used in decision
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making resulting in the best preference in Q1 with an optimisation value of 0.8562 so it can be concluded that Al is
the best airline selection [8]. In 2021, research conducted by Rosmita Sari discussed the feasibility of providing
PKH assistance using the MAUT method. Then the calculation results are obtained through alternatives and
predetermined criteria, that the method is able to obtain an optimisation value of 0.72349 on alternative All as the
highest ranking eligible for assistance [9].

From the discussion above, the author is interested in conducting research on customer service recruitment
applying the Multi Attribute Utility Theory (MAUT) method to obtain data in determining customer service
recruitment criteria. The application of the MAUT method is expected to provide benefits to obtain the optimal
alternative value from a certain number of alternatives and criteria which are then continued with the ranking
process. The assessment based on the criteria described above is expected to be able to get more precise and
accurate results.

2. RESEARCH METHODOLOGY

2.1 Research Stages

In this study, there are several stages of research that must be carried out so that the research is more structured and
systematic, the stages of the research can be described in the following chart (figure) 1:

Problem
Start Identification

Data Collection Literature Study

Application of Multi Attribute Utilty Theory

MAUT Method: P T
1. Preparing the decision matrix Analysis a“_d
2. Calculating Normalisation Matrix (r7}) e Implementation

3. Calculating Marginal Utility Value (u;;)
4. Calculating the Final Utility Value
(Preference Value)

Y
Testing  |g|  Design

[ Finish ]47 Documentation

Figure 1. Research Stages Framework

F Y

Based on figure 1 above, for an explanation of each stage carried out in this study can be seen in the
following explanation:
1. Problem Identification Stage
In this part of the stage, namely the way the author does in estimating and describing things that are a problem in
the customer service recruitment process at PT Equityworld Futures Medan.
2. Data Collection Stage
At this stage the author collects data related to research in making a system, namely observations and interviews.
a. Observation
Observation is a form of activity carried out on a process in conducting direct research in determining a
problem that can be solved. As for some prospective customer service data obtained in 2022 as an alternative
as much as 15 recruitment data for new customer service candidates at PT. Equityworld Futures Medan and
criteria data.
b. Interview
After conducting research observations, the authors also conducted interviews with the Branch Manager of
PT. Equityworl Futures in obtaining some of the necessary data.
3. Literature Study Stage
At this stage, the author conducts an understanding of the objects and data being studied, such as by reading
references from books, journals, or from various other sources.
4. Stage of Analysis and Application of MAUT Method
At this stage it is necessary to know what is the main problem in recruiting customer service at PT. Equityworld
Futures so that a solution can be obtained that provides accurate results to match expectations in overcoming
existing problems.
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5. Design Stage
At this stage the author provides several descriptions in recruiting customer service. The system design stage is a
data that has been analysed into a form that is easier for users to understand.

6. Testing Stage
At this stage the author implements the results of the calculation of the method used. After calculating the
method, the next step is testing the method to produce the greatest preference value and optimisation value with
the MAUT method in the customer service recruitment process.

7. Documentation
At the documentation stage is the final part of conducting research to make the research into a report. This
documentation is also made to provide an explanation of the application so that it can facilitate users who want
to develop the application of this system further.

2.2 Decision Support System

A decision support system (DSS) is a way of organising information that is intended for use in making decisions.
Some define that a decision support system is an approach to support decision making. Decision support systems
use data, provide easy user interfaces and can incorporate decision-making thinking[10]-[16].

2.3MAUT Method

The Multi Attribute Utility Theory (MAUT) method is a scheme in which the final evaluation, v(x), of an object X is
defined as the weight summed with a value relevant to its dimensional value, in other words referred to as the utility
value [15], [17]-[20]This method is used to convert multiple interests into numerical values on a scale of 0-1 where
0 represents the worst choice and 1 the best choice. The steps of the Multi Attribute Utility Theory (MAUT) method
are as follows[21]-[28]:

1. Inthe first step, prepare the decision matrix (X;;)

[rll cee rl] cee rln_l
T

Xp=|ma 0ty v Tw| si=lLo,mj=l..n @
Tml see ij see Tmn

The explanation for each formula used in determining the decision matrix includes X;; is the Decision Matrix for
alternative i on criterion j, r;; is an element of the decision matrix for alternatives with attribute j, i is an
alternative, j is an attribute or criterion and n is the number of attributes or the number of alternatives.

2. Calculating the Normalisation Matrix (r;;)
Normalisation for Benefit criteria

(1) = — =y

)

max(r;;)—min(r;;j)

Normalisation for Cost criteria

* min(rij)— Tij
Tij= 1+ (max(rl-]-)—min(rij) (3)
The explanation for the formula used in calculating the normalisation matrix includes r; is the normalised sum
of the decision matrix of alternatives, 7;; is an element of the decision matrix for alternatives with attribute j, i is
an alternative, n is the number of criteria and j is the criteria.
3. Calculating the Marginal Value of Utility (u;;)
2
e(r;) -1
Uij = % 4)
The explanation for each formula used in Calculating the Marginal Value of Utility includes w;; which is the
Marginal Utility, r;; is the normalised sum of the decision matrix of alternatives, e is Exponential, i is the

Alternative (Row) and j is the Attribute/Criteria (Column).
4. Calculating the Final Utility Value (Preference Value)

Ui :Z;l =1 uij . W] (5)
Explanations for each formula used in calculating Final Utility Value include w; which is Final Utility, u;; is

Marginal Utility, w;; is Alternative Weight i to j, i is an Alternative (Row) and j is an Attribute/Criteria
(Column).
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2.4 Customer Service Recruitment

Recruitment is the process of attracting and selecting labour to fill available positions, where human resources who
have the ability in accordance with the qualifications and needs of a company. Customer service is a service
provided by the company to consumers who are controlled online or offline by employees of the company, either
before or after purchasing a product or service. The process of customer service recruitment involves identifying and
choosing suitable individuals to be a part of the customer service team within an organization. The customer service
representatives are crucial in guaranteeing customer satisfaction by handling inquiries, addressing concerns, and
offering exceptional service[29][30].

3. RESULTS AND DISCUSSION

3.1 Determination of Criteria and weights

In producing a decision in determining the recruitment of customer service at PT Equityworld Futures, it requires
some data on prospective custemer service that will be recruited as well as criteria and weights to make an
assessment. In this study there are 15 customer service candidates who will be used as alternatives and 5 (five)
criteria that are used as rules in making a selection. The following table 1 is a list of prospective customer service
that will be selected.

Table 1. Customer Service Candidate Alternative Data

Alternative Codes Name
Al Deddy Laia, S.Kep
A2 Khairini Shiva
A3 Frendy Oktavianus
A4 Chairul Rizali
Ab Chandra Emilson
A6 Syukurman Gea
A7 Jessica Melati Debora, S.Kom
A8 Ira Dwi Wanti, S.Kom
A9 Irwan Sanjaya
Al0 Lukman Harianto
All Rian Sembiring
Al2 Suprianto Manurung
Al3 Muhammad Gilang
Al4 Anggi Rosdika, S.E
Al5 Yohanna Octaviani, S.E

Based on the prospective customer service data table that has been determined in table 1, the following is a
table of criteria that will be used in recruiting customer service in this study.

Table 2. Criteria Data

Criteria Description Weight Benefit/Cost
C1 Language Skills 0.456 Benefit
C2 Psychological Test  0.256 Benefit
C3 Recent Education 0.156 Benefit
C4 Work Experience 0.09 Benefit
C5 Age 0.04 Cost

Based on table 2, there are five criteria that will be used as an assessment of 15 customer service candidates,
there are four criteria that are of the benefit type and only one criterion (age criterion) is of the cost type. For the
weight of the criteria, it is determined using the ROC method where the first criterion is prioritised over the second
criterion, and so on so that for the C1 criterion the largest weight value is 0.456 or which has a higher level of
importance and the C5 criterion has the lowest priority level which is only 0.04. Of the five criteria, here is an
explanation of each criterion.

Language Ability . Language skills are where the ability of a person or individual to communicate and
convey good words when interacting.
Psychological Tests : Psychological tests are a field of tests in the form of samples to be used in testing the

behaviour, psychological and thinking abilities of each individual which are marked by
giving a score where 60 - 70 > sufficient, 71 - 85 > satisfactory, 86 -100 > very
satisfactory and labelled as eligibility.

Last Education : The last education is the final limit of education of each person who has been taken or
completed with a diploma.
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: Work experience is a form of knowledge, abilities, and skills possessed by each individual

and the process of experience gained in a career.

Age . The age criteria explain that the customer service recruitment process requires mature
workers, who must be at least 18 years old or a maximum of 35 years old.
Tabel 3. Sample Data
Language Psychological . Work Experience Age
Nama Skills Test Last Education (Year) (Year)
Deddy Laia, S.Kep Very Good Very Satisfactory Bachelor 2 24
. . Senior High
Khairini Shiva Good Satisfactory 2 20
School
Frendy Oktavianus Less Good Satisfactory Senior High 1 20
Enough School
Chairul Rizali Good Satisfactory Senior High 4 23
School
. . Senior High
Chandra Emilson Good Satisfactory School 5 25
Syukurman Gea Less Good Satisfactory Senior High 1 20
Enough School
Jessica I\S/I(Ia<lztr|nDebora, Good Satisfactory Bachelor 2 24
Ira Dwi Wanti, S Kom  Very Good Satisfactory Bachelor 1 23
. . Senior High
Irwan Sanjaya Good Satisfactory School 5 26
Lukman Harianto Good Satisfactory Senior High 5 26
Enough School
Rian Sembiring Less Good Satisfactory Senior High 2 22
School
. Satisfactory Senior High
Suprianto Manurung Less Good Enough School 2 22
Muhammad Gilang Good Very Satisfactory Seglcohrolgll gh 3 23
Anggi Rosdika, S.E Good Satisfactory Bachelor 1 24
Yohanna Octaviani, S.E  Very Good Satisfactory Bachelor 1 24

Based on table 3, there are three criteria that have linguistic values so that it is necessary to fix the weights so
that the calculation process can be carried out with a predetermined method, while for criteria that have numerical
values or numbers there is no need to fix the weights again. The following is a weight improvement table for the
Language Skills (C1), Psychological Test (C2) and Last Education (C3) criteria.

Table 4. Improvement of linguistic criteria weights

Criteria Codes Description Weight
Very Good 3
C1 Good 2
Less Good 1
Very Satisfactory 3
c2 Satisfactory 2
Satisfactory Enough 1
c3 Bachelor 2

Senior High School/Vocational High School 1

After determining the weight of the linguistic criteria in table 4, it is necessary to adjust the sample data with
the weight improvement table so that a match rating between alternatives and criteria is formed, the following match
rating table can be seen in table 5 below.

Table 5. Rating of Suitability between Alternatives and Criteria
Alternative Ci C C; Cp Cs

Ay 3 3 2 2 24
A, 2 2 1 2 20
Ag 1 1 1 1 20
Ay 2 2 1 4 23
As 2 2 1 5 25
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Alternative C; C, C; C, Cs
Ag 1 1 1 1 20
A; 2 2 2 2 24
Ag 3 2 2 1 23
Ag 2 2 1 5 26
Aqg 2 1 1 5 26
A 1 2 1 2 22
A 1 1 1 2 22
Az 2 3 1 3 23
Ay 2 2 2 1 24
A 3 2 2 1 24

3.2 Calculation Using the MAUT Method

The MAUT method is a method used in carrying out the value calculation process through determining rankings
from the lowest to the highest value. So as for the settlement steps with the MAUT method in recruiting customer
service as follows:

1. Form a decision matrix

247
20
20
23
25
20
24
23
26
26
22
22
23
24
24

2. Calculating the Normalisation Matrix (r;7)
Normalisation for benefit criteria (C1)

w
N
N
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Normalisation for cost criteria (C5)
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Based on the calculation of finding the normalised value of all criteria that have been carried out, Carry out the
normalization process for criteria C2 (benefit) and C3 (benefit) and C4 in the same way as calculating criteria C1
S0 as to obtain a normalised matrix as below.
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. Calculating the Marginal Value of Utility (U;;)
Marginal utility value for criterion C1
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Marginal utility value for criterion C2
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Search for Marginal Utility values against criteria C3, criteria C4 and criteria C5 like searching for Marginal
Utility values for criteria C1 and C2 above. Based on the calculation of finding the marginal utility value that has
been carried out on all criteria, the following matrix of marginal utility values is obtained.

1
0.17
0
0.17
0.17
0
0.17

ui]- = 1

0.17

0.17
0
0

0.17

0.17
1

1
0.17
0
0.17
0.17
0.17
0.17
0.17
0.17
0
0.17
0
1
0.17
0.17

1
0
0
0
0
0
1
1
0
0
0
0
0
1

1

0.03
0.03
0
0.44
1
0
0.03
0
1
1
0.03
0.03
0.17
0
0

0.67
1
1
0.17
0.15
1
0.67
0.17
0
0
0.31
0.31
0.17
0.67
0.67

4. Calculating the Final Utility Value (U;)
U, = (1%0.456) + (1 % 0.256) + (1 * 0.156) + (0.03 % 0.09) + (0.67 * 0.04) = 0.8975
U, = (0.17 * 0.456) + (0.17 * 0.256) + (0 * 0.156) + (0.03 % 0.09) + (1 = 0.04) = 0.16374
Us = (0%0.456) + (0 * 0.256) + (0 * 0.156) + (0 * 0.09) + (1 * 0.04) = 0.04

Us
Us

(0.17 % 0.456) + (0.17 * 0.256) + (0 * 0.156) + (0.44 = 0.09) + (0.17  0.04) = 0.16744
(0.17 * 0.456) + (0.17 % 0.256) + (0 * 0.156) + (1 = 0.09) + (0.15 * 0.04) = 0.21704

Ug = (0 *0.456) + (0.17 = 0.256) + (0 * 0.156) + (0  0.09) + (1 * 0.04) = 0.08352

Uy

(0.17 * 0.456) + (0.17 x 0.256) + (1 * 0.156) + (0.03 * 0.09) + (0.67 = 0.04) = 0.30654

Ug = (1%0.456) + (0.17 * 0.256) + (1 * 0.156) + (0 x 0.09) + (0.17 * 0.04) = 0.66232

S Sss 88
S T )
T

(0.17 * 0.456) + (0.17  0.256) + (0 * 0.156) + (1 = 0.09) + (0  0.04) = 0.21104

= (0.17 % 0.456) + (0 * 0.256) + (0 * 0.156) + (1 * 0.09) + (0 * 0.04) = 0.16752

(0  0.456) + (0.17 * 0.256) + (0 * 0.156) + (0.03 * 0.09) + (0.31 * 0.04) = 0.05862
(0 * 0.456) + (0 * 0.256) + (0 * 0.156) + (0.03 * 0.09) + (0.31 = 0.04) = 0.0151

= (0.17 % 0.456) + (1 * 0.256) + (0 = 0.156) + (0.17 * 0.09) + (0.17 * 0.04) = 0.35562
= (0.17 * 0.456) + (0.17 % 0.256) + (1 * 0.156) + (0 * 0.09) + (0.67 * 0.04) = 0.30384

Ujs = (1%0.456) + (0.17 * 0.256) + (1 = 0.156) + (0 * 0.09) + (0.67  0.04) = 0.68232

After the process of applying the MAUT method to the 15 custemer service candidates, starting from the
process of forming a normalisation matrix to finding the final utility value, the following final results and ranking of
each alternative can be seen in table 6 below.

Table 6. Customer Service Candidate Ranking Results

Alternative Name U; Velues Rank
Al Deddy Laia, S.Kep 0.8975 1
A2 Khairini Shiva 0.16374 11
A3 Frendy Oktavianus 0.04 14
Ad Chairul Rizali 0.16744 10
A5 Chandra Emilson 0.21704 7
A6 Syukurman Gea 0.08352 12
AT Jessica Melati Debora, S.Kom  0.30654 5
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Alternative Name U; Velues Rank
A8 Ira Dwi Wanti, S.Kom 0.66232 3
A9 Irwan Sanjaya 0.21104 8
A10 Lukman Harianto 0.16752 9
All Rian Sembiring 0.05862 13
Al2 Suprianto Manurung 0.0151 15
Al3 Muhammad Gilang 0.35562 4
Al4 Anggi Rosdika, S.E 0.30384 6
Al5 Yohanna Octaviani, S.E 0.68232 2

Based on table 6 above, then from the results of calculations using the MAUT method with ROC weighting
which has been obtained that the qualified and feasible alternative according to the specified criteria is A1l with a
value of 0.8975 with the name Deddy Laia, S.Kep as the best recruitment of several data samples used.

3. CONCLUSION

In selecting 15 people who nominate themselves as candidates for custemer service, where there are five criteria
used in the selection process including Language Skills, Psychological Test, Last Education, Work Experience, and
Age in order to obtain a satisfactory decision. The conclusion that can be drawn from this research is that the
application of the MAUT method is considered successful and has the final result in the form of a satisfactory final
decision, where the prospective customer who will be accepted is the first alternative on behalf of Deddy Laia,
S.Kep with a final value of 0.8975, then followed by alternative A15 on behalf of Yohanna Octaviani, S.E with a
final value of 0.68232 and the alternative that is considered completely rejected and has the lowest final value
among all prospective customer service is alternative A12 on behalf of Suprianto Manurung with a final value of
only 0.0151.
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