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1. Introduction

Human resource management in companies is increasingly gaining in importance and is becoming an in-
dispensable strategic component (Djurović, 2012). As a very important factor within human resource man-
agement, the process that particularly stands out is the process of personnel recruitment and selection. A
need for the selection and recruitment of personnel for a specific position occurs at the moment when a cer-
tain position becomes vacant or when a new position needs to be created due to an expansion of work
within the company.

Before starting the recruitment process, it is necessary that the process of a job analysis should be con-
ducted. A job analysis involves collecting the necessary information on a specific workplace in terms of re-
sponsibilities, the required skills, the competencies and the knowledge necessary for a potential candidate
to possess (BogićevićMilikić, 2006).

Obtaining human potential is a protective activity creatingan offer of candidates from which organizations
can choose new employees in case of labour shortage. The recruitment and the selection of new candidates
are two complex processes (Noe et al., 2006). The process of acquiringa candidate can be accessed in two
ways, i.e., throughan internal recruitment and through an external recruitment. An internal recruitment im-
plies that, for filling a vacant position, candidates can be selected amongstthe employees within the com-
pany who have the skills and the competencies necessary for them to perform a job, whereas an external
recruitment implies filling a vacant position with external applicants. According toDesler (2007), recruitment
is more complex than most managers think it is. Recruiting does not only mean publishing ads or calling
agencies, but it should also primarily correspond to an organization’s strategic and other plans.

The selection process is important from the viewpoint of the fact that it is carried out in order to perform the
final selection of the best candidates for a vacant position. In order to make decisions on which candidates
better meet the requirements in terms of their possessing certain competencies, knowledge and the re-
quired criteria of a workplace, different methods and techniques can be applied in the recruitment and se-
lection processes that will help decision makers to conduct the final selection of candidates (Petković et al.,
2005; Urošević&Sajfert, 2012).

Competent employees are the key resource in an organization for achieving success and, therefore, com-
petitiveness on the market. The aim of the recruitment and selection process is to acquire personnel with cer-
tain competencies required for a particular position, i.e.,a position within the company. Bearing in mind the
fact that in the process of decision making decision-makers have underused the methods of making deci-
sions, this paper aims to establish an MCDM model for the evaluation and selection of candidates in the
process of the recruitment and selection of personnel based on the SWARA and the ARAS methods. Apart from
providing an MCDM model, the paper will additionally provide a set of evaluation criteria for the position of a
sales manager (the middle management) in the telecommunication industry which will also be used in the nu-
merical example. On the basis of a numerical example, in the process of employment, theproposed MCDM-
model can be successfully usedin selecting candidates.
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According to Cooper & Robertson (1995), a decision on the selection of candidates in the recruitment and
selection processes includes the use of all available sources of information on potential candidates. Using
selection methods is an important precondition for making good decisions onmaking a choice; in this sense,
Noah et al. (2006) note nine most frequently used methods for the selection of candidates in the recruitment
and selection processes. According to him, the most important ones are: the interview, references, physi-
cal ability, acognitive test, apersonality test, samples of work tests, honesty tests and tests on drug use.
Based on the above-mentioned performed tests, a lot of candidates can be rejected and the above meth-
ods certainly represent a good starting point for a selection to be made.

In order to better evaluate the candidates and determine their competencies and knowledge, ithas been no-
ticed that a significant number of research studies into the problem of recruitment and selection use an ap-
proach based on using cognitive tests, psychometric tests, personality tests, intelligence tests, or on forming
centers of competency assessment (Morgeson et al., 2007; Kruyen et al., 2012; Robertson & Smith, 2001).

Multi-criteria decision-making (MCDM) represents one of the fastest growing fields of operations research.
The MCDM has over the time found its application in solving various complex decision-making problems.
In due course of time many MCDM methods have been developed such as AHP, PROMETHEE, ELECTRE,
SAW, ARAS, COPRAS, MOORA, MULTIMOORA, WASPAS CP, VIKOR, TOPSIS and so on. An overview of the
mentioned methods and comparisons is given by Turskis and Zavadskas (2011), Stanujkic et al. (2013),
Zavadskas et al. (2014) and Mardani et al. (2015).

A number ofresearch studies have approached the selection of personnel by using the MCDM methods
such as the SWARA method used for the selection of personnel (Zolfani&Banihashemi, 2014), the ARAS
method applied to selection of the chief accountant (Keršulienë&Turskis, 2014), creating a fuzzy model for
the selection of personnel (Petrović-Lazarević, 2001) and the application of the AHP method in a fuzzy en-
vironment for the selection of a personnel problem (Güngör et al., 2009) and so on.

The applied MCDM model is based on the use of the SWARA and the ARAS methods, where the SWARA
method is used for determining criteria weights and the ARAS method is used for a further evaluation of al-
ternatives in relation to the selected set of criteria. In order to form an easy-to-use approach:
- the SWARA method is chosen instead of the most commonly used AHP method, due to considerably lower
pairwise comparison and ease of use,
- the ARAS method is also chosen because of its simplicity compared to other MCDM methods such as the
TOPSIS method proposed by Hwang and Yoon (1981), the PROMETHEE method proposed by Brans and
Vicke (1985) and the VIKOR method proposed by Opricovic (1998).

Finally, the complete process of selection of candidates, including the determining criteria weight and eval-
uation of alternatives, can be done by usingonly the AHP method but this approach involves a much larger
number of pairwise comparisons and can be uncomfortable for respondents.

The paper will be organized as follows: in Section 1the introductory considerations will be given;Section 2
will provide an overview of the relevant criteria to be applied in a numerical example; Section 3 will present
the SWARA method;Section 4 will demonstrate the ARAS method; in Section 5anumerical example of the
application of these methods will be presented, and Section 6 is the conclusion.

2. Evaluation criteria for the position of a sales manager

A set of necessary competencies and required skills necessary for a sales manager to possess are signifi-
cant from the standpoint of the company’s achieving success and good sales results, and consequently a
more favourable competitive position. For that reason, recruiters always strive to fill vacant positions with can-
didates who best meet the evaluation criteria, with a particular emphasis on theirhavingthe necessary re-
quired competencies.

In their study,Rentz et al. (2002)note that one’s possessing necessary sales competencies leads to ahigher
efficiency. So, the selection of the candidates who possess the necessary competencies that characterize
a sales manager positively reflects on sales effectiveness, and it is reasonable to assume that it will lead to
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better corporate results.

Evaluation criteria in the recruitment and selection process are usually created according to the defined re-
quirements of the job and after conducting a job analysis. It is important that weshould note that the mod-
els of evaluation criteria and competencies vary according to the position; however, there are cases when
the position is the same but within different sectors of the economy, in which case evaluation criteria and
competencies also change: e.g.,a sales manager in the telecommunication industry and a sales manager
in the furniture manufacturing industry have notably the same position but there are respectively different
evaluation criteria followed by decisionmakers in the employment process.

The approach to the issue of the selection of criteria for a particular position varies from one author to an-
other, so, in their study,Popović et al. (2012) elicit the key competencies of a business manager on the basis
of reviewed literature (Biesma et al., 2007; Ruetzler et al., 2010), and in the conducted research, theyse-
lected the key attributes such as education, work experience, knowledge of foreign languages, computer
skills, communication skills, problem solving skills and creativity, team working skills, organizational skills,
proactivity and interview preparedness. In his skills matrix for the position of a marketing manager,Desler
(2007)emphasizes the following important skills such as the technical ability, business awareness, commu-
nication and interpersonal skills, decision making and initiatives, management and advising, organizational
skills and the planning capability and problem solving. In their study of the application of the intuitionistic
fuzzy TOPSISmethod for the selection of a sales manager,Boran et al. (2011)use the following criteria:the oral
communication skills, past experience, a general aptitude, willingness, self-confidence and the first impres-
sion. Hill & Birdseye (1989) indicate some of the selection criteria for the selection of personnel in sales
such as education, interviews, previous experience, personal appearance and references.

Therefore, on the basis of the studied literature and the conducted research, the authors of this study on the
selection of a sales manager propose the following model of evaluation criteria as shown in Table 1, which
will also be used in the numerical example.

Table 1. The set of the evaluation criteria

3. The Step-wise Weight Assessment Ratio Analysis

TheStep-wise Weight Assessment Ratio Analysis (SWARA) is developed by Kersulieneet al. (2010). The
SWARA method has attracted a significant attention when its application is concerned and when it comes
to solving different problems such as a machine tool selection (Aghdaie et al. 2013), personnel selection (Zol-
fani&Banihashemi, 2014; Kersuliene&Turskis 2011), corporate social responsibility and sustainability
(Karabašević et al., 2015; Zolfani&Saparauskas, 2013), the design of products (Zolfaniet al., 2013) and the
selection of a packaging design (Stanujkic et al., 2015).

The algorithm for determining the relative weights of the criteria by applying the SWARA method based
onKersuliene et al. (2010) and Stanujkic et al. (2015) is shown by using the following steps:

Step 1. The criteria are sorted in a descending order, based on their expected significances.

Step 2. Starting from the second criterion, the respondent expresses the relative importance of the cri-
terion j in relation to the previous (j-1) criterion, and does so for each particular criterion. According to Ker-
sulieneet al. (2010), this ratio is called the Comparative Importance of the Average Value, sj.
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Criteria Designation 
C1 Relevant work experience We
C2 Proactivity and general aptitude Pr
C3 Organizational and analytical skills Os
C4 Education Ed
C5 Communication and problem solving skills Cp
C6 Computer skills Cs



Step 3. Determine the coefficient kj as follows:

. (1)

Step 4. Determine the recalculated weightqj as follows:

. (2)

Step 5. The relative weights of the evaluation criteria are determined as follows:

, (3)

wherewjdenotes the relative weightof the j-th criterion, andn denotes the number of the criteria.

4. A new Additive Ratio Assessment method

The new Additive Ratio Assessment (ARAS) method is developed by Zavadskas&Turskis (2010). Although
it is a newly-proposed method, the ARAS method is an effective and easy to use MCDM method. The ef-
fectiveness and usefulness of the mentioned method is confirmed by its extensions, such as an extension
of the method with grey numbers ARAS-G (Turskis&Zavadskas, 2010) and an extension with the use of in-
terval-valued triangular fuzzy numbers (Stanujkic, 2015).

Similarily to the SWARA method, the ARAS method has also been used for solving many MCDM problems
in different areas such as the selection of the chief accountant (Kerðulienë, Turskis, 2014), the ranking of fi-
nancial institutions (Reza & Majid, 2013) and problems related to construction (Medineckiene et al., 2015).

Based on Stanujkic and Jovanovic (2012), the procedure of solving MCDM problems by applying the ARAS
method in some cases when an MCDM problem only includes benefit criteria, can be precisely described
by using the following steps:

Step1: Determine the optimal performance rating for each criterion. After creating a decision ma-
trix, the next step in the ARAS method is to determine the optimal performance rating for each criterion. If
decision makers do not have preferences, the optimal performance ratings are calculated as:

, (4)

where is the optimal performance rating in relation to the j-th criterion.

Step2: Calculate a normalized decision matrix. Normalized performance ratings are calculated as
follows:

, (5)

where is the normalized performance rating of thei-th alternative in relation to the j-th criterion.

Step 3: Calculate a weighted normalized decision matrix.The weighted normalized performance rat-
ings are calculated as follows:
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, (6)

where denote weight of the j-th criterion, is the weighted normalized performance rating of the i-th al-
ternative in relation to the j-th criterion.

Step4:Calculate the overall performance indexfor each alternative.The overall performance index

for each alternative can be calculated as the sum of the weighted normalized performance ratings, as
follows:

. (7)

Step5: Calculate the degree of utility for each alternative.When evaluating alternatives with the can-
didates in the recruitment and selection processes in our case, it is not only important that the best-ranked
alternative/candidate should be determined, but also that the relative performances of the considered al-
ternatives/candidates should be determined in relation to the best-ranked alternative/candidate. For this pur-
pose, it is needed that we use a degree of utility, which can be calculated as follows:

, (8)

where is the degree of the utility of thei-th alternative, and is the overall performance index of the op-
timal alternative, which is usually 1.

Step6:Rank the alternatives and/or select the most efficient one.The considered alternatives are
ranked by ascending Qi, i.e., the alternatives with the higher values of Qi have a higher priority (rank) and
the alternative with the largest value of Qi is the best-placed one.

5. A numerical example

To present the efficiency and simplicity of the proposed approach, a numerical example is shown in this
section. In order to determine the weights of the evaluation criteria, the team of three human resource de-
cision-making experts (HR DM) is formed. The team will have a task to evaluate four candidates and choose
the best one.The evaluation of candidates in relation to the selected criteria is performed by applying ratings
in an interval of 1-5. The stances of the first expert, as well as the calculated weight of the criteria, are ac-
counted for in Table 2.

Table 2. The resulting weight of the criteria obtained from the first of the three HR DMs
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Criteria sj kj qj wj

C1 Relevant work experience 1 1 0.25
C2 Proactivity and general aptitude 0.15 1.15 0.87 0.22 
C3 Organizational and analytical skills 0.3 1.3 0.67 0.17 
C4 Education 0.05 1.05 0.64 0.16 
C5 Communication and problem solving skills 0.35 1.35 0.47 0.12 
C6 Computer skills 0.7 1,7 0.28 0.07 
 3.92 1.00



The values in column sj represent the stances of the HR DMexpert, i.e.,the values given by experts. The val-
ues in columns kj, qj and wjare obtained by using Eqs. (1), (2) and (3).The stances of the second and the
third HR DM experts are shown in Tables 3 and 4, as well as the corresponding weights of the criteria.

Table 3. The resulting weight of the criteria obtained from the second of the three HR DMs

Table 4. The resulting weights of the criteria obtained from the third of the three HR DMs

After the process has been completed, the overall weight of the evaluation criteria is determined as a geo-
metric mean of the weights obtained from the 3 HR DMs, that is as follows:

, (9)

where is the relative criteria weight of j-th criterion, obtained on the basis of pairwise comparisons of the
k-th decision maker, and Kdenotes a number of decision makers.

In Table 5, the weights of the evaluation criteria can be seen.

Table 5. The weights of the evaluation criteria

The ratings of the four candidates, obtained from the three HR DM experts are accounted forin Tables 6, 7
and 8.
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Criteria sj kj qj wj

C1 Relevant work experience 1 1 0.30
C2 Proactivity and general aptitude 0.2 1.2 0.83 0.25
C3 Organizational and analytical skills 0.4 1.4 0.60 0.18 
C4 Education 0.5 1.5 0.40 0.12 
C5 Communication and problem solving skills 0.1 1.1 0.36 0.11 
C6 Computer skills 0.8 1.8 0.20 0.06 
 3.39 1.00 

Criteria sj kj qj wj

C1 Relevant work experience 1 1 0.24
C2 Proactivity and general aptitude 0.05 1.05 0.95 0.23 
C3 Organizational and analytical skills 0.25 1.25 0.76 0.18 
C4 Education 0.05 1.05 0.73 0.17 
C5 Communication and problem solving skills 0.5 1.5 0.48 0.12 
C6 Computer skills 0.75 1.75 0.28 0.07 
 4.20 1.00

Criteria wj

C1 Relevant work experience 0.26
C2 Proactivity and general aptitude 0.23 
C3 Organizational and analytical skills 0.18 
C4 Education 0.15
C5 Communication and problem solving skills 0.11 
C6 Computer skills 0.07 



Table 6. The data obtained from the first HR DM

Table 7. The data obtained from the second HR DM

Table 8. The data obtained from the third HR DM

The overall ratings of the evaluated candidates are determined as a geometric mean of the grades obtained
from the HR DM experts, which is as follows:

, (10)

where denotes average ratings ofi-th alternative in relation to j-th criterion, denotes ratings of i-th al-
ternative in relation to j-th criterion from k-th decision maker, and Kdenotes the number of decision makers.

Table 9 shows the weights of the evaluation criteria.

Table 9. The average grading of the candidates

Table 9 also shows the optimal performance ratings, in row A0, obtained by using Eq. (4).

The normalized ratings, determined by using Eq. (5), are presented in Table 10.Table 10 also showsthe
weights of the criteria.

Table 10. The normalized decision-making matrix
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We Pr Os Ed Cp Cs
A1 2 3 3 2 4 3
A2 5 4 5 4 5 4
A3 4 3 2 2 3 4
A4 1 3 2 2 2 3

We Pr Os Ed Cp Cs 
A1 1 3 2 2 3 2
A2 5 3 5 5 3 5
A3 3 3 2 4 3 3
A4 2 2 3 3 2 4

We Pr Os Ed Cp Cs 
A1 2 1 3 2 2 3
A2 4 5 4 5 4 5
A3 2 3 2 2 2 3
A4 1 2 3 3 3 3

We Pr Os Ed Cp Cs 
A0 4.64 3.91 4.64 4.64 3.91 4.64 
A1 1.59 2.08 2.62 2.00 2.88 2.62 
A2 4.64 3.91 4.64 4.64 3.91 4.64 
A3 2.88 3.00 2.00 2.52 2.62 3.30 
A4 1.26 2.29 2.62 2.62 2.29 3.30 

We Pr Os Ed Cp Cs 
wi 0.26 0.23 0.18 0.15 0.11 0.07 
A0 0.31 0.26 0.28 0.28 0.25 0.25 
A1 0.11 0.14 0.16 0.12 0.18 0.14 
A2 0.31 0.26 0.28 0.28 0.25 0.25 
A3 0.19 0.20 0.12 0.15 0.17 0.18 
A4 0.08 0.15 0.16 0.16 0.15 0.18 



The overall performance of the evaluated alternatives obtained by using Eqs. (7) and (8) are shown in Table 11.

Table 11. The overall results of the ranked alternatives

According to Table 11, the candidate designated as A2 has the highest overall importance and therefore the
best results in terms of the evaluated criteria
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