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Abstract: Human resource management is consisted of all activities that are
aimed at ensuring continuous development, satisfying the needs of employees,
motivation and retention of employees within the company along with
achievement of their goals in an effective manner. Development plan of
human resource management in the company is created in accordance with
the strategic objectives of the company. Human resource management in the
company also has its most important integrative component that is reflected
in attracting and retaining employees who possess certain skills and
competencies. Therefore, process of recruitment and selection occupies a
very important role in the management of human resources. This manuscript
propose one approach to problem of personnel selection based on the use of
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SWARA and WASPAS method. In order to demonstrate efficiency and
applicability of the proposed approach, a numerical example is conducted.
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1. INTRODUCTION
Employees, as one significant resource in the organization, were initially
engaged managers and staffing departments. Considering the fact that the
over time competition is amplified, and competitive race has become more
global. Companies have started to more and more efforts and resources to
invest in human resources, because they recognize that exactly investments in
people, i.e. employees, the organization can bring a competitive advantage.
The transition is from personnel department to the management of human
resources, the united efforts of companies and their commitment to invest in
human capital development (Sheehan, 2005).
Confirmation that human resource management is becoming an important
management function in the organization, in their research emphasizes
Mihajlović et al. (2012), which also state that the strategy of human resources
management helps "management" to establish priorities and to define the
vision of the model of human resource management in the organization.
Bearing in mind that human resources are essential strategic component in
achieving competitiveness, Redman and Wilkinson (Redman, Wilkinson,
2008) state that it is imperative that the strategy of development of human
resources must be in line with the business policy and strategy of the
organization. Whereas, implementation of the strategy should take into
account the people as a resource, so it is imperative for human resources to be
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involved in the implementation of the business culture, which is adopted by
business strategy oП the companв. Jovanović Božinov et al. (2004) points out
that in the modern business environment one of the forms of the struggle
between companies becomes a struggle for creative professionals, proven and
trusted leaders, educated and talented people.
Problem of selecting candidates in the recruitment and selection process, i.e.
selection of the best candidate among several candidates / alternatives is a
complex problem that belongs to multi-criteria decision-making (MCDM)
and which is usually accompanied by vagueness, imprecision and subjectivity
in some segments. Therefore, one part of the literature is devoted to the use of
MCDM methods for the selection of personnel such as: SWARA-ARAS
approach Пor personnel selection proposed bв Karabašević et al. (2015),
SWARA-MULTIMOORA approach for personnel selection proposed by
Karabašević et al. (2015), personnel selection using ANP and fuzzy DEA
approaches (Lin, 2010) and so on.
Therefore, the paper is organized as follows: Section 1 gives a introduction,
Section 2 highlights importance of recruitment and selection, Section 3
presents SWARA method, while in Section 4 WASPAS method is presented.
In Section 5 numerical example is presented and finally conclusions are given
at the end of the paper.
2. THE ROLE AND IMPORTANCE OF THE PROCESS OF
RECRUITMENT AND SELECTION OF PERSONNEL
As previously stated people i.e. human resources are one of the main strategic
resources that companies rely today, and to whom is paying special attention
in order to achieve performance and competitiveness on the market.
Selection of quality personnel and, above all, competent employees who can
resist to the all business challenges of today, represents a problem which
every company is taking seriously, because the further development of
company depends on the employees who work there, i.e. on their
competence, motivation and commitment.
Urošević and Sajfert (2012) recruiting (recruitment) define as a process that
involves attracting qualified candidates in a number that will allow the
organization to choose the best candidates in order to fill the vacancies.
While, Dowling et al. (2008) emphasizes that recruitment is a process of
searching and finding potential candidates for a certain number of jobs in
order to select the most suitable candidate for a specific job. In simple terms,
recruitment is the process of finding and hiring the people needed to the
organization.
BizInfo (Blace), 2016, Volume 7, Number 1, pp. 1-11
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The process that logically continues after the recruitment process is a process
of personnel selection. Griffin (2011) points out that the selection process
represents collection of information from the applicants in order to predict
their success at work and future work engagement, which will then select the
best among them, in order to employ the most successful candidates.
Armstrong (2009) underlines that the selection represents the process of
deciding which the applicants should be placed on job positions. Therefore,
selection is defined as the process of gathering information for the purpose of
evaluating candidates and making decision to employ a specific candidate for
certain jobs.
Since the selection of personnel is an essential factor in human resource
management, it is important to state that a significant number of studies and
research to problem of personnel selection is approaching by using tools such
as psychometric tests, cognitive tests, personality tests, intelligence tests,
structured interviews, assessment centers of competence / potential etc.
(Wright et al., 1989; Morgeson et al., 2007). Braun and Warner (2002) state
that in certain circumstances it is not always possible to apply the above
mentioned methods. In their study they point out claims and reasons for
limited use of psychometric testing and assessment centers, such as follow-up
costs and questionable cross-cultural validity.
The process of recruitment and selection of personnel in most general sense,
can be presented as a process which strives to obtain personnel with specific
competences that certain position require.
3. SWARA METHOD
The Step-wise Weight Assessment Ratio Analysis (SWARA) method was
developed by Kersuliene et al. (2010) in 2010 and until now it is applied for
solving various problems such as: a rational dispute resolution (Kersuliene et
al. 2010), architect selection (Kersuliene and Turskis, 2011), personnel
selection (Zolfani and Banihashemi, 2014, Karabasevic et al., 2015),
packaging design selection (Stanujkic et al., 2015), and so forth.
The computational procedure for the criteria weights determination using
SWARA method, based on Kersuliene et al. (2010) can be accurately shown
as follows:
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Figure 1. Determining relative weights of the criteria based on the
application of the SWARA method (Kersuliene and Turskis, 2011)
4. WASPAS METHOD
Weighted aggregates sum product assessment (WASPAS) method was
proposed by Zavadskas et al. (2012). The WASPAS method represents a
unique combination of two well-known MCDM approaches: weighted sum
(WS) method and weighted product (WP) method.
WASPAS method is used to solve different problems, such as: in
manufacturing decision making (Chakraborty, Zavadskas, 2014), evaluation
of fasades' alternative (Zavadskas et al., 2013a) and so on.
The computational procedure of WASPAS method can be precisely presented
as follows:
Step 1. Determine the optimal performance rating for each criterion. In this
step, the optimal performance ratings are calculated as follows:

max xij ;
x0 j   i
min x ;

 i ij

j   max
j   min

,

(1)

where x0 j denotes the optimal performance rating of j-th criterion,
 max denotes the benefit criteria, i.e. the higher the values are, the better it is;
BizInfo (Blace), 2016, Volume 7, Number 1, pp. 1-11
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and  min denotes the set of cost criteria, i.e. the lower the values are, the
better it is, m denotes number of alternatives; i = 0, 1, ..., m; and n denotes
number of criteria, , j = 0, 1, ..., n.
Step 2. Construct the normalized decision matrix. The normalized
performance ratings are calculated as follows:
 xij
x ;
 0j
rij  
 x0 j ;
 xij


j   max

,

(2)

j   min

where rij denotes the normalized performance rating of i-th alternative in
relation to the j-th criterion.
Step 3. Calculate the relative importance of i-th alternative, based on WS
method. The relative importance of i-th alternative, based on WS method, is
calculated as follows:
n

Qi(1)   w j rij ,

(3)

j 1

where Qi(1) denotes the relative importance of i-th alternative in relation to the
j-th criterion, based on WS method.
Step 4. Calculate the relative importance of i-th alternative, based on WP
method (Madić, 2014). The relative importance oП i-th alternative, based on
WP method, is calculated as follows:
n

Qi( 2)   rij

wj

(4)

j 1

where Qi( 2) denotes the relative importance of i-th alternative in relation to the
j-th criterion, , based on WP method.
Step 5. Calculate total relative importance, for each alternative. The total
relative importance, or more precisely the joint generalized criterion of
weighted aggregation of additive and multiplicative methods (Zavadskas et
al., 2013a, 2013b) is calculated as follows:
Qi  0.5Q  0.5Q
(1)
i
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In order to have increased ranking accuracy and effectiveness of the decision
making process, in WASPAS method, a more generalized equation for
determining the total relative importance of i-th alternative is developed as
beloа (Šaparauskas et al., 2011; Zavadskas et al., 2012):
n

n

j 1

j 1

Qi  Qi(1)  (1   )Qi( 2)    w j rij  (1   ) rij

wj

(6)

5. A NUMERICAL EXAMPLE
In order to demonstrate applicability and efficiency of the proposed approach,
in this section numerical example is conducted. Numerical example is based
on the criteria that are used by Karabasevic et al. (2016) in their research for
the selection of Sales Manager. Application of the proposed SWARAWASPAS approach can be accurately presented through following steps:
Step 1. Determine the weights of the evaluation criteria based on SWARA
method. The team of three experts was formed. Set of evaluation criteria with
resulting group weights that will be used for evaluation of four candidates are
shown in table 1.
Table 1. The set of competencies for the position of Sales Manager
C1
C2
C3
C4
C5
C6
C7

Criteria
Interview preparedness
Relevant work experience
Education
Interpersonal skills
Communication and
presentation skills
Computer skills
Foreign languages

wj
0.29
0.22
0.17
0.12
0.09
0.06
0.05
1.00

Step 2. Evaluate the candidates in relation to the evaluation criteria. Based
on the ratings obtained from the three experts, group ratings are calculated as
follows:
13


 3
xij    xijk  ,
 k 1 

BizInfo (Blace), 2016, Volume 7, Number 1, pp. 1-11

(7)

7

Darjan Karabašević, DraРiša Stanujkić, Snežana Urošević, Mlađan Maksimović

The group ratings of the four evaluated candidates obtained from the three
human resource experts are shown in Table 2.
Table 2. The initial decision-making matrix
Criteria
Candidates
wj
A1
A2
A3
A4

C1

C2

C3

C4

C5

C6

C7

0.29
4.67
3.33
4.00
3.33

0.22
5.00
3.00
4.00
3.33

0.17
4.67
4.00
4.00
3.67

0.12
4.67
2.67
3.00
3.33

0.09
4.33
4.00
4.00
3.00

0.06
5.00
3.67
4.00
3.67

0.05
4.67
3.67
3.33
2.33

Step 3. Construct normalized decision matrix. In the next step, using Eq. (2),
a normalized decision matrix has been formed. The normalized decision
matrix, as well as the weights of the criteria are shown in Table 3.
Table 3. The normalized decision matrix and the weight of the criteria
Criteria
Candidates
wj
A1
A2
A3
A4

C1

C2

C3

C4

C5

C6

C7

0.29
1.00
0.71
0.86
0.71

0.22
1.07
0.64
0.86
0.71

0.17
1.00
0.86
0.86
0.79

0.12
1.00
0.57
0.64
0.71

0.09
0.93
0.86
0.86
0.64

0.06
1.07
0.79
0.86
0.79

0.05
1.00
0.79
0.71
0.50

Step 4. Calculate the relative importances of the evaluated alternatives. The
relative importances of the evaluated alternatives, based on weighted sum
(WS) method and weighted product (WP) are shown in table Table 4.
Table 4. The relative and total importance of the alternatives
A1
A2
A3
A4

Qi(1)

Qi( 2)

Qi

Rank

0.51
0.36
0.41
0.36

0.09
0.06
0.07
0.06

0.59
0.42
0.48
0.42

1
3
2
4

Data from the table 4. show us that candidate designated as A1 has the highest
total importance in terms of evaluated criteria.
6. CONCLUSIONS
Human resource management often includes different activities that have
impact on increasing the efficiency and effectiveness on employee operation
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and work and with continuous directing of employees towards achieving
company goals. Finding and employment of quality personnel is a key
activity of management of human resources in ensuring adequate human
potential. Therefore, this manuscript is aimed at providing efficient approach
to personnel selection. From the conducted numerical example it can be seen
that the proposed SWARA-WASPAS approach is adaptive, applicable and
easy to use for the selection of personnel. Also, candidate designated as A1 is
the best ranked in terms of evaluated competencies and criteria. With some
modifications proposed SWARA-WASPAS approach can be used in other
areas as well.
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