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ABSTRACT

Personnel selection is an important problem, yetroflifficult task. Therefore, it is crucial for asion
makers to mark personnel comparison before decidirgglect essential criteria. It is also compédat
because there is usually more than one dimensiormimasuring the impact of each criterion and
especially when there is more than one decisionemdk this paper, researchers have used 5 expert’s
opinion in Telecommunication sector- Iran. A demisimaker usually compares some criteria for
personnel selection but they are not enough ama ofvt main. The criteria being considered alwayy v
from one decision maker to another. Some may oohgider the knowledge and past experience, whilst
some may focus on their strategic thinking and teamk. Intelligent decision makers might wisely toy
include main criteria in order to select the bast.oThis paper has applied seven criteria that &ney
qualitative and positive for selecting the best ity using the opinion of experts by one of theuyr
decision making model, it is called ELECTRE methédr solving a drawback of this method, the
researchers find a way to overcome this problemPAhtthod finally solved this problem. At the end,
the mixed method is used in a case study.

Key words: Personnel selection, Elimination Et i€hoTranslating Reality (ELECTRE), Analytic
Hierarchy Process (AHP),
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1. Introduction

Personnel selection is the process of choosingvithtls who match the qualifications required to
perform a defined job in the best way. It determitige input quality of personnel and plays a deeisi
role in human resource management. Increasing ditiopen global markets urges organizations to put
more emphasis on personnel selection process. tamtassues such as changes in organizations, work,
society, regulations, and marketing have an infteeon personnel selection and recruiting. Orgaioizat
differ with respect to the procedures and budgetsdcruiting, selecting, and orienting people @&
2001). Some firms make a strategic decision to shdbe best candidate by utilizing rigorous andlgos
selection procedures, while others decide to filsiflons quickly and inexpensively based only oa th
information stated on the application forms. Noe#ths, the growing importance attached to personnel
selection process has paved the way for analydeekion making approaches (Dursun, 2010).

Organizations today are making abundant changesnailty to cope with a highly turbulent external
environment. Frequent reorganizing, downsizinghtsging, hierarchical flattening, teaming, and
outsourcing shape the selection process; whichnileinced by the fact that many people are
experiencing major difficulties in their attemptsadapt to the uncertainties of career life (Breasset

al., 1996). In general, human resource practicescimate have considerable impact on how the shock
of downsizing ultimately translates to organizaibperformance (Trevor and Nyberg, 2008).

Many studies have reported a positive associatietwden various human resources practices and
objective and perceptual measures of selecting humsources, some authors have expressed concern
that results may be biased because of methodologiohlems (Kulik et al., 2007; Huy et al., 2007).
Traditional methods for selection of human resosiraee mostly based on statistical analyses of test
scores that are treated as accurate reflectiomeadty. Modern approaches, however, recognize that
selection is a complex process that involves aifsigmt amount of vagueness and subjectivity (Kugtk

al., 2007; Panagiotis, 2009)

In general, personnel selection, depending onithesf specific targets, the availability of meanwlghe
individual preferences of the decision makers (DMs)a highly complex problem. The multi-criteria
nature of the problem makes Multi- Criteria Deaisiblaking (MCDM) methods and cope with this,
given that they consider many criteria at the séime, with various weights and thresholds, havimg t
potential to reflect at a very satisfactory degreevague — most of the times — preferences dbiis.

In this paper, ELECTRE method is suggested to spemsonnel selection problem using multi-criteria
decision-making process. The rest of the paperdgarozed as follows: In the next section, the main
MCDM methods are summarized while some relevardistuon the personnel selection problem are
presented. In Section 3, the principle of the ELRETs demonstrated in brief. Section 4 briefly pres

an empirical application of the proposed approamhtifie personnel selection of a senior IT officer.
Finally, future steps and research challengesiaoeissed (Kelemeni, 2010).

Literaturereview on Personnel selection and MCDM

In most of the situations where a decision mustaken, it is rare for the DM to have in mind a $ng
clear criterion (Figueira, Greco, & Ehrgott, 200Sych situations, where a single-criterion apprdatth
short, refer to as MCDM problems. Many terminolegleave been proposed for the categorization of
MCDM problems. The dominant terms are the one oftiMiriteria Decision Analysis (MCDA) or
Multi-Attribute Decision Making (MADM), for problem in which the DM must choose from a finite
number of explicitly available alternatives chaegizted by a set of multiple attributes (or critgidad the
one of Multi-Objective Mathematical Programming (M®) or Multi-Objective Decision Making
(MODM) that deal with decision problems charactediny multiple and conflicting objective functions
that are to be optimized over a feasible set ofsitats. Here, the alternatives are not explicithpwn a
priori (Figueira et al., 2005). In what follows,etimain categories of MCDM are presented Kelemenis,
2010).
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One class of approaches that deal with subjectinithpudes techniques based on the well-known aicalyt
hierarchy process (AHP) which reduces complex dmtisto a series of pair wise comparisons and
synthesizes the results. AHP and its extensions baen utilized extensively in the selection of ham
resources. Typical applications include the onesemted by Lai (1995), lIwamura and Lin (1998), and
Labib et al. (1998). Albayrak and Erensal (2008du8HP, which determines the global priority wegght
for different management alternatives, to improwenhn resource performance outcomes. A detailed
review of various applications of AHP in differesgttings is provided by Vaidya and Kumar (2006).
Panagiotis (2009), and Lai (1995) describes thel@yae selection process as a multi-objective dmtis
making problem. Iwamura and Lin (1998) explain thia¢ employee selection process requires the
accomplishment and aggregation of different factbabib, Williams, and O’Connor (1998) suggest an
employee selection process that uses the AHP afbhastages.

The other contemporary methods in the employeeuatiah and selection are artificial intelligence
techniques that are the fuzzy sets and neural metwtn contrast to conventional sets where a given
value v is either included or not included in a Agin fuzzy set theory each value is associatath wi
certain grade of membership in set A. This gradexpressed by a membership function that refléas t
degree to which it can be argued that value vdkided in A. Examples of such approaches can hedfou
in Laing and Wang (1992), Yaakob and Kawata (199@\rich (2000), and Wang et al., (2006).
Lazarevic (2001) introduces a two-level fuzzy mofielminimizing subjective judgment in the process
of identifying the right person for a position. ARmyes et al. (2003) propose a combination of fisety
and multicriteria tools for employee selection.alsimilar approach, Golec and Kahya (2007) progose
hierarchical structure and use a fuzzy model thatttvo levels: evaluation and selection. The fagel
employs a heuristic algorithm which evaluates cdaigis according to measure indicators whereas the
second level selects the candidate using a fuzeybiased approach (Panagiotis, 2009).

Some studies focused on proposed expert systens§ (ESlecision support systems to assist personnel
selection. Roberts (1988) studied the capabilitfgSfand pointed out that it has the potential gisas
with tasks for selecting new employees, matchingppewith jobs, training new and old employees, and
so on. Later, a working ES named EXPER (Suh, BguAn, 1993) was developed to assist managers in
making job placement decisions, where employeese waraluated with respect to test scores,
performance ratings, aptitude scores, and so ah,tlz@n were matched with specific jobs within an
organization. Hooper et al, (1998) developed amstetta rule-based ES, BOARDEX, to perform the
Yes/No vote to screen officer personnel recordthinfirst phase of board procedure. Experiment on a
mock officer personnel records showed that BOARD#E$ successful at selecting the records. Drigas et
al. (2004) present an expert system using Neura@yFtechniques that investigate a corporate datadifase
unemployed and enterprises profile data for evalnadf the unemployed at certain job position. This
study uses a Sugeno type Neuro Fuzzy inferencasnsyfor matching an unemployed with a job
position. Chien and Chen (2008) proposed a datangiframework based on decision tree and
association rules to generate the useful rulepdasonnel selection. The useful rules were extdaitten

the relationships between personnel profile daththeir work behaviors. Finally, 30 meaningful sule
were chosen to develop the recruitment strategies.

2. Methodology

Second separate phases are designed in orderresadide research methodology, the stages are:
Phase 1: The first phase of this paper is desigmemtder to select and consider suitable criterid a
personnel in one of a sector of Telecommunicati@osnpany respectively. The way of data collection
that is applied for this phase is questionnaireusing Comparison Matrix with one part of collectda
that have been prepared by experts, the weightdtefia will be computed. After computing weiglas
criteria, specifying of Consistency will be exeauteo. If the Consistency is less than 0.1, theruge
ELECTRE method for pre-ranking personnel. This phiasespecially important because it provides the
knowledge platform and pre-selecting personnehéott phase.
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Phase 2: The applied methodology for this phadm$ed on output of previous phase and the method
used is AHP. In this phase, after identifying tbeel of personnel, we apply AHP method when attleas
one of personnel's grades was placed in the sanfeamiother. In this way, specifying of Consistency
will be executed too. In both of phases, if Comsisy of data is less than 0.1, revision of pairwise
comparison must be done. At the end of this phalsef personnel which had been considered will be

sorted in different level.

[ Selecting suitable criter ]
[ Considering some personnel ]—y
\ 4
[ Questionnaire ]
A 4
Collectina dat ]

Computing weights of criteria by
using Comparison Matrix

~coamnarien
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ranking the personnel in
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Y

Determining personnel’s rank
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Is
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true?t

A 4

Revision of pairwise v
compariso

Figure 1. Framework

After specifying relative criteria and also considg five people as alternatives, computing theglvts
of criteria were started by using comparison mafiata was gathered from five expert's point ofwia
one of sector in Telecommunication Company. Folimvsteps will be shown the way of solving an



M. Mojahed et al./ using electre-AHP as a mixed method for personnel selection

application problem in ELECTRE method and finalljtwAHP method it will rank the result of
ELECTRE that some personnel were in the same level.
Steps of ELECTRE method:
Step 1: Calculate the normalized decision matrix.
R
[ym gz
i}':x!E‘:"R” : i=1,2...m ; j=1,2...n,

N

Step 2: Calculate the weighted normalized decisiatrix.
VE.}. = NE.}.)(I.-'],I}}. ,
Step 3: Determine the concordance and discordaatce s

Sw= Vs 2Ny . klz1 2,3 . .mk#Fl |

When this condition is true then we put “1” initi;ice otherwise we put “0”.
We will also apply for discordance set as followed:

Dy ={JINy <Ny} . klog 23 . nk#]
It is obvious thatSk and Dy are opposite then places of “0” belongHel.

Step 4: Calculate the concordance matrix.

Ly = Zjes,, Wy 5 2j= Wy =1

In this matrix (1) igk,1=1,2,3,..m, k= 1}, so each element of matrix includes sum of ele(aghy,
that they depend t8x .

Therefore, each elements &1 will be between: 0= Iml =1

Step 5: Calculate the discordance matrix.

During computing matrix of NI, it is necessary ot =123..m, k= 1}, so each elements of

matrix will be computed as follow:
max|Vy,—Vyl
NI, = TE0:
! mlvkj_vtfl
7= ,
Step 6: Determine the concordance dominance matrix.
Dimension of matrix F and matrix | (in step 4) #ne same but for finding matrix F, it is needed to

compute threshold amoun‘_l][ as follow:
I-Zg= X5y Iy /m(m — 1) : (mis dimension of matrix),

Matrix F can be calculated by using matrix | if k@orresponding elements of matrix I, are divided t
(Threshold amount of this step).

if _ if -
fu=1 = Ly=zl fu=0 = L,<I
The above inequalities mean that if each elementatfix |, is greater than or equaITtdhen “1” would
be set in matrix F (corresponding element).

Step 7: Determine the discordance dominance matrix
So we calculate matrix of G.

NT =Zk=1 2721 NIy /m(m = 1) (s dimension of matrix),
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Matrix G can be calculated by using matrix NI, dfch corresponding elements of matrix NI, are didide
to VI (Threshold amount of this step).

if _ if -
a=1 — NI, ,=<NI g,=0 —= NI,=> Nf,

Also the above inequalities mean that if each efgroEmatrix NI, is less than or equalm, then “1”
would be set in matrix G (corresponding element).

Step 8: Determine the aggregate dominance matrix.
We also compute matrix H. “P is means personnel”

hii = Fier G
So matrix H is performed by multiplying correspamglelements of F and G.

Step 9: Eliminate the less favorable alternative: ramk them.
Finally, we must scan the columns of matrix H, eaclumn that has the least amount of nhumber “1”
should be chosen as the best one.

Numeric example

By using seven criteria, one sector of Telecommatioa Company must choose one of the five people
which have passed the exam. Here are criteriehthat been mentioned above:

C1.: ability to work in different business units

C2: past experience

C3: team player

C4: fluency in a foreign language

C5: strategic thinking

C6: oral communication skills

C7: computer skills

Computing the weights of criteria has been compbtedsing comparison matrix. Meanwhile, Data was
gathered from five expert’'s point of view in oneseftor in Telecommunication Company.

Table 1. Computing theweights of criteria
CRITERIA] C1 [ C2 [ C3 [ C4 | C5 | Cé6 | C7 [weight]
2.0C | 4.0C | 3.0C | 2.0C [ 3.0C | 0.26¢

C2 0.5C 3.0C | 3.0C | 4.0C | 3.0C | 0.23¢
C3 0.5C | 0.5C 0.32 | 2.0C | 0.2C | 0.5C | 0.07¢
C4 0.28 | 0.3¢ | 3.0C 0.5C | 2.0C | 0.11%
C5 0.3t | 0.3 | 0.5C | 0.3¢ 0.3¢<

Ce6 0.5C | 0.28 | 5.0C | 2.0C | 3.0C

C7 0.33] 0.33] 2.00 0.50 2.0

W= {0.264, 0.234, 0.075, 0.117, 0.053, 0.175, 0}082
Steps of ELECTRE method:
Step 1: Calculate the normalized decision matrix.

R

Iv5s 2z
Nijy Ziz: Ri : i=1,2..5 : j=1,2... 7,
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Table 2. Calculate the normalized decision matrix.

C1

Cc2

C3

C4

C5

C6

Cc7

0.388514

0.670478

0.316228

0.262613

0.225018

0.280056

0.180334

0.388514

0.383131

0.632456

0.525226

0.450035

0.420084

0.631169

0.6799

0.5746960.421637

0.262613

0.562544

0.70014

0.270501

0.291384

0.191565

0.527046

0.393919

0.337526

0.280056

0.450835

0.388514

0.191565

0.210819

0.656532

0.562544

0.420084

0.541002

Step 2: Calculate the weighted normalized decisiatrix.

T,f:.}. = Nf}'xm}'

We assumed that “W” is a diagonal matrik‘(\mhich values of its main diameter are W= {0.26234,

0.075, 0.117, 0.053, 0.175, 0.082} and the restashbre zero.

Table 3. Calculate the weighted nor malized decision matrix

C1 C2 C3 C4 C5 C6 C7
0.102568 0.156892| 0.023717| 0.030726| 0.011926/ 0.04901| 0.014787
0.102568 0.089653| 0.047434| 0.061451| 0.023852| 0.073515| 0.051756
0.179494 0.134479| 0.031623| 0.030726| 0.029815| 0.122525| 0.022181
0.076926 0.044826| 0.039528| 0.046089| 0.017889 0.04901| 0.036968
0.102568 0.044826| 0.015811| 0.076814| 0.029815| 0.073515| 0.044362
Step 3: Determine the concordance and discordaatce s
Si= (Vs =Ny Rl=1,2,34, % #1])
When this condition is true then we put “1” in jilsce.
And also we will apply for discordance set as fokal:
Dy ={INy; <Ny} . klo,23 45l
Step 4: Calculate the concordance matrix.
- 0.49¢ | 0.35] | 0.67¢ | 0.57¢
0.76¢ - 0.27¢ | 1.00 | 0.83(
0.76€ | 0.55] - 0.72¢ | 0.62¢
0.502 | 0.000| 0.274 - 0.309
0.691 | 0.609| 0.252] 0.92% -

Step 5: Calculate the discordance matrix.

mx|lf’kj—lfti.|
€0

NI, = — % __
! mx|lf’kj—lfti.|

J€J
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- 1 0.931791 0.6 0.873755
0.637368 - 0.646325 0 0.291252
0.228008| 0.858561 - 0.429281| 0.937715
1 0.4 0.877161 - 0.548352
1 0.880404 0.8 0.660303 -
Step 6: Determine the concordance dominance matrix.
So we calculate matrix of I.
I=X%=1 oy Ly /m(m— 1) (m=5, is dimension of matrix),
if _ if -
fuu=1 = La=1 fuu=0 = I, <I
1 0 0 1 0
1 1 0 1 1
1 0 1 1 1
0 0 0 1 0
1 1 0 1 1

Step 7: Determine the discordance dominance matrix.
So we calculate matrix of G.

- if _ if _
NI =2i=1 202 NI /m(m —1) g, =1 > NI, < NI, g,; =0 = NI, > NI

1 0 0 1 0
1 1 1 1 1
1 0 1 1 0
0 1 0 1 1
0 0 0 1 1
Step 8: Determine the aggregate dominance matrix.
We also compute matrix of H. “P is means persom“t@d}: = fra Gri
P1 P2 P3 P4 P5
P1 1 0 0 1 0
P2 1 1 0 1 1
P3 1 0 1 1 0
P4 0 0 0 1 0
P5 0 0 0 1 1

Step 9: Eliminate the less favorable alternative: ramk them.
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Finally in ELECTRE method, the best personnel béIP3 and P2 (in equal value) and they were
followed by P5, P1 and P4. By using AHP, we sohis problem and determined that P3 will be
preferred to P2. Therefore, the result is: P3>siP5>>P1>>P4,

3. Conclusions

In this study, we presented a MCDM methodology $etecting employees to cover organizational
positions. The method was applied using data fraomaé case in the Telecommunication sector of Iran.
To increase the efficiency and ease-of-use of thpgsed model, simple software such as MS Excel can
be used. Evaluation of the candidates on the lmsiise criteria only will be sufficient for the furte
applications of the model and implementation o$ thvaluation via simple software will speed up the
process. The limitation of this article is that ELERE ignores the fuzziness of executives’ judgment
during the decision-making process. Besides, saiteria could have a qualitative structure or have
uncertain structure which cannot be measured @lgcitn such cases, fuzzy numbers can be used to
obtain the evaluation matrix and the proposed modal be enlarged by using fuzzy numbers. For the
future research, the authors suggest the othei omitéiria approaches such as ELECTRE Ill and fuzzy
outranking methods to be used and to be compargdkiification of the personnel selection problem.
Finally, ELECTRE may be employed to address sevauratan resource issues other than the selection
process. Typical applications include the evalumtid training and development programs, and the
assessment of individual employees or work grolipe. method may also be applied in other business
problems, not directly related to human resourdesamples of such applications include project
selection, and supplier selection in a supply chain
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