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Selection of IT Personnel through Hybrid
Multi-attribute AHP-FLP approach
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not reflect the human thinking style [2]. Uncertgiof the
Abstract—The personnel evaluation and selection isimportant  information along with inherent difficulties relat¢éo human
problem that can considerably affect the future cpetitiveness knowledge make the decision making relating to ey
and performance of an organization. This paper pesés a selection highly complicated. The multiple criter@re
comprehensive hierarchical structure for selectiagd evaluating  ~qsider at the same time. with various weights and
a right personnel and  proposes a new approach ahlle thresholds, having the potential to reflect atiy gatisfactory

“Analytical Hierarchy Process Weighted Fuzzy Linear d h f f the Decisi K
Programming Model (AHP-FLP)” for personnel selectiohased egree the vague preferences of the Decision makers

on multiple attributes or criteria. The weights ohe various Assigning different weights to various criteria, fazzy
criteria, taken as local weights from a given judgnmtematrix, are  multi-objective model enables the decision makewrs t
calculated using Analytical Hierarchy Process (AHPhat are consider the vagueness of information [3]. ThemfexHP
also considered as the weights of the fuzzy lineesgzamming  methodology integrated with the fuzzy multi-objeetiinear
model. This new model is compared with the classié#iP  nrogramming model has been adopted as an alteertatine
method. The study concluded that the AHP-FLP method.,nentional and singular methods of weight deidvain
outperforms the AHP method for selection of persmh with AHP.

respect to restricted selection criteria. An examplemonstrates hi i hvbrid hod of | .
the feasibility of the presented framework. Drawing a real case | NiS paper applies a hybrid method of employeecsele,

of an Indian company from IT industry, the approachas been analytical hierarchy process weighted fuzzy lineswdel
used to analyze the selection criteria used in métment for (AHP-FLP) to a well-known Indian company operatindT
different IT roles which differed significantly in pofessional skills  industry. The novelty of the research lies in thpl@ation of
required. the hybrid approach to a real case study. It isvehitnat the
weights calculated by AHP-FLP approach are indinbetter
than the conventional AHP approach.
The remainder of the paper is organized as foll@estion
2 briefly discusses the methodologies of AHP andPAHLP.
. INTRODUCTION This is then followed by the application of AHP-Fhiethod
Personnel selection aims at recruiting individuedso to an IT industry case in section 3. Conclusionsl an
match the qualifications required to perform amiedi job in  managerial implications are in the final section.
the best way. Increasing competition in global regslurges
organizations to put more emphasis on personnettsah . METHODOLOGIES
process. Such strategic decisions are made byzingjli
rigorous and costly selection procedures whichediffith A. The Analytic Hierarchy Process (AHP) methodology

respect to organiz_ation_s. These _pro_cedures f’:\rell)usua Analytic Hierarchy Process (AHP) is widely used tiul
designed keeping in mind the criteria or attribufes criteria decision making method introduced by [4id it
selection of personnel in different roles and &edént levels  agolves decision making problems by structuringhea
in that organization. For example in an IT compaijteria  proplem into a hierarchy with different levels oiteria. The
such as information technology/ information sys@mlS)  pper level of the hierarchy represents the ovel, while
skills, management knowledge, and knowledge ofrtess the |ower level consists of all possible alternegivOne or
processes in new recruits will vary according te type of e intermediate levels embody the decision dsitend
role being filled. For the entry level positionsjore  gyp.criteria [5]. After breaking the complex mudtiteria
importance is attached to IT skills of an employereas for - gecision problem into multiple hierarchical levetigcision
a higher management position, management knowledt®  \akers have to compare each cluster in the sareéitea
knowledge of business processes plays an impgéaht pair wise fashion based on their own experience and
Decision on selection of a suitable employee iseloge & nowledge. Since the comparisons are carried aough
complex process mvolvm_g muIUp_Ie _cr|t_er|a. Oriass of personal or subjective judgments, some degree of
approache_s that deal WIFh multi-criteria decisiomaking inconsistency may be occurred. To guarantee thgnjedts
problems includes techniques based on the well-knowyre consistent, the final operation called consiste
Analytic Hierarchy Process (AHP) which reduces clBmp yerification is incorporated in order to measure degree of
decisions to a series of pair wise comparisonssgnthesizes  ¢onsistency among the pair wise comparisons by ating
the results. AHP and its extensions have beenzedili yhe consistency ratio. If it is found that the dstency ratio
extensively in the selection of human resourceslefailed oyceeds the limit (i.e. if CR>0.1), the decisiorkera should
review of various applications of AHP in differessttings is  ayiew and revise the pair wise comparisons. Omicpair
provided by [1]. Although the purpose of crisp ARPtO  yise comparisons are carried out at every levet] are
capture the expert’s knowledge, the traditional Agtil® may proved to be consistent, the judgments can then be
synthesized to find out the priority ranking of kagiterion

) . and its attributes.
Manuscript received on January, 2013 Saatv[4] stat that i tical threws
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uncertainty. It is usually the case that the denishaker is proposed by [11] is equivalent to solving theduling crisp
certain about the ranking order of the comparidements single objective programming model [12] :

but uncertain about the precise numerical valueshisf

judgments. The classical AHP attempts to overconm® t paximize ™

problem by introducing a discrete linguistic setomparison 2 Wik

judgments. Instead of directly assigning numenedles to . k=t

the comparison ratios, the decision maker chooses a Subject to

appropriate linguistic phrase, best correspondiaghis Hz, (X) =z ay

: ay 01[0,1] Ok =1,2,..m
comparison preferences. wy > 0
B. Analytical hierarchy process weighted fuzzy linear m L (P2)
programming model (AHP-FLP) kZ_lwk =1
For employee selection problems, the collected dats Xip 20 O0i=1,2,..n

not behave Crisply and they are typlcally fuzzynialure. Where W and,uz (X) represents the Weighting
Bellman and Zadeh [6] suggested a fuzzy programming K

model for decision making in fuzzy environment. drathis coefficients that presents the relative importaaceng the

method was used by [7] to solve fuzzy multi-okijelinear fuzzy goals and membership function of objectivection.

programming problems. In this subsection, the gerfazzy ~ The problem (P2) can be solved using standard meteal

multi-objective model for employee selection isgeeted in  Programming approach.

the following manner [8,9] . Overall formulation of this model is summarized time
Find a vectorxX =[x, X5,...x,]  Which maximizes the

employee performance using objective function hvfdr

number ofm criteria. AI"I ”tnpreCIS? asplra'uo_n levels hag been Criteria related to employee selection are determined
assigned to the objective by incorporating the cbje Stage 1 and the hierarchical structure of the employee
function as a fuzzy constraint with a restricti@sgiration) h

level. The inequalities are defined softly if treguirement U

. . g - N
(resource) constants are defined ImpreC|se|y' At each level the weights are calculated to obtain the

Stage 2 overall score of each employee with respect to all criteria

following stages of Fig.1.

Find X and pair wise comparisons of main selection criteria.
0 n 0 - J
Zk(x):zcki XiZZk Ok=1,,..m U
; 0
. =1
Subject to ! e ) , ) )
n Stage 3| Constructing the employee selection model according to
z a X <b criteria, constraints & employees.
i=1 ~ g
D) |
e

Cki » & and br are crisp values. In this model, the SlgnSta el Criteria related to employee selection are determined

> and the hierarchical structure of the employee selection
indicates the fuzzy environment. denotes the fuzzified isﬁeveloped

version of2 interpretation “essentially greater than or equal ~

* 0
Finding the lower bound 2K and upper bound 2K to

solve the multi-objective employee selection problem
as a single objective linear programming model .

0
to” . Zx is the aspiration level that the decision makemt&a Stage

0
to reach. Every objective function valge , changes linearly
Zy

from (minimum value of Zk) to (maximum value of J'L

Zy ). Stage 6 vV
. . . S Based on AHP weighted additive model, the
Based on linear membership function, maximizatioalg

equivalent crisp model of fuzzy optimisation
problem (P2) is formulated.

0
Zx are given as follows:

1 2 (X)2 2] Stage 7 U

0_ *
tz,(X) = Zkzoizl(x) 1 Zp<Zy(X)<2z0t k=1,2,.m
k k

0 Z (X)) < Zg

The optimal solution vector X is obtained , where X is the
efficient solution of the original multi-objective employee
selection problem.

Fig.1. Stages of AHP-FLP model

The model formulated in (P1) can be solved using

weighted additive model which is widely used in . APPLICATION OF THE AHP-ELP MODEL
vector —objective optimization problems, the ba&sincept is R ] ) )
The objective of this study is to develop a hyhriddel,

to use a single utility function to express the ralle hich will hel Ve th | lecti ;
performance of decision maker draw out the relativg"'cn W elp to solve the employee selectionlgem of a

importance of criteria [10]. In this approach, ripliting each major IT based Indian company (name has not beared

membershio function of fuzzv goals by their corstin due to confidentiality). Recruitment needs to belenat the
i b . Y9 y orte E_]t 9 entry level of two different professional rolestire company
weights and then adding the results together taiolat linear

viz project manager and systems analyst.
weighted utility function. The weighted additive de - " g 4 4
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A. Definition of IT employee selection criteria

The selection of criteria requires a thorough cheak
different aspects from each criteria and the regoént of the
job. Criteria or attributes to be selected by thedepartment
was therefore based on extensive literature subyeyhe
research wing of HR department.

From a resource-based view, the professional krinele

Journal of Soft Computing and Engineering (IJSCE)
| SSN: 2231-2307, Volume-2, I ssue-6, January 2013

Recruiter selection criteria Attribut

A 4 A 4 A 4

and skills of IT employees represent a part ofahapany's
IT capability and has an effect on the company

competitiveness [13-14]. High quality employeesl \aiko

Business functional
knowledge / skills
(BK)

Technology
management
knowledge/skills

Interpersonal &
Management skills
(MS)

Technical
specialties
knowledge/skills
(TS)

help enhance the value, quality of service, anckllenf
satisfaction with the enterprise information syst€frb]. Noll
and Wilkins [16], for example suggested that IT &@ypes
should possess the following critical skills: besa
knowledge, user support, advanced
programming, systems planning. Fink and Neumannidtn
concluded after an extensive review of the litewatinat IT
personnel should possess three capabilities:
capability, behavioral capability and technical @hifity.

Gallivan et al.[18] also investigated the actuadfessional
skills of IS employees between 1988 and 2003. Thdys

found that companies were more willing to employ IT

personnel if their professional capabilities matthihe
popular information technologies at the time. Whibany
academics have made suggestions on the professikifial

that IT employees should possess based on different

perspectives, at the moment, the view put fortH18} is
probably one of the more popular today. They preddbat
there are four critical knowledge/skills for IT pegsionals,
namely: 1) Technical specialties knowledge/skillg)
Technology management knowledge/skills;
functional knowledge/skills; and 4)
management knowledge/skills. Other
studied their perspective (see ref. 20,21) and itsad the
foundation for their own studies. This study hasréfiore
opted to use the research perspective of Lee ¥ ak the
operational definition for measuring the profesaion
knowledge and skills of IT personnel during reengnt.

The hierarchical structure for the selection ciéteequired
at different levels of the professional positiosigjiven in the
figure 2. Here A: project manager (entry level) &stem
analyst (entry level ) , E1: Employeel , E2: EmpkR , E3:
Employee 3.

Interpersonahda

B. Calculation of the weights of the criteria

First, the hierarchical structure of the engpl selection
has been identified based on the evaluations ofréxfrom
the company. They also indicated their degree efepence
between and within the criteria at each level ef hirerarchy
in a pair wise form using Saaty’s scales rangimgnfrl —
equally preferred to 9 — extremely preferred. Neiep
involves the weight calculation of each job at emfel to
obtain the overall score of each employee witheesto all

18 sub-criteria and pair wise comparisons of thenma

selection criteria. For example, for the recruitinat the
entry level of project manager and system analgsttion,
three employees are judged on the basis of thectedle
attributes.
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IS applications,

Bssine

(T™)

A A 4

Ability to learn new
technologies (NT)

Ability to learn
about business
functions (BF)
Ability to interpret
business problems
& develop
appropriate
technical solution
(TS)
Ability to
understand the
business

Ability to work
cooperatively in a
project team
environment (PT)
Ability to deal with
ambiguity (AM)
Ability to maintain
productive client
relationship (CR)
Ability to teach others
(TO)

Ability to plan, organize
environment (BE) and lead projects (LP)
Knowledge of Ability to develop and

business functions deliver effective,
(KB) informative,
&persuasive
presentations (PP)
Ability to plan, organize
and write clear, concise,
effective memos,
reports, and
documentations (DR)
Ability to be
self-directed and
proactive (PR)
Ability to be sensitive to
organizational
culture/nolitics (OC

Systems integration Ability to
(Sh understand
technological

Systems analysis trends(TT)

Systems life cycle

management (SM)

El E2

E3

3) Business

researchers havelable 1 and Table 2 presents the local weightaoh of

the three employees for the job of project managdrsystem
analyst respectively at the entry level of recreittnwith
respect to main selection criteria viz . Technigaécialties
knowledge/skills, Technology management knowleddgjéds
Business functional knowledge/skills and Interpesdcand
management knowledge/skills. Each employee’s lwvedght
related to the respective selection criterion ieetaas an
objective function coefficient in multi-objectiveinéar
programming model. The detailed calculation oflteal
weights using AHP methodology for the post of pcoje
manager (entry level) and system analyst (entrgl)eis
provided in the Appendix.

Table 1. Input data for employee selection for ¢iméry
level post of Project Manager

Employee TS ™ BK MS

E1 (%) 0.238 0.34 .3343 0.3031
E2 (%) .365 315 4193 0.3237
E3 (%) 0.369 0.34 2718 0.3586

Table 2. Input data for employee selection for d¢méry
level post of System Analyst

Employee TS ™ BK MS

E1 (x1) 0.482 0.34 0.587 0.738
E2 (x2) 0.279 0.315 0.285 0.179
E3 (x3) 0.239 0.34 0.128 0.083
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C. Constructing multi-objective
models

linear

This stage involves construction of multi-objectiirear
programming model as a single objective employéscten
problem using each time only one objective.
multi-objective programming of our application prated as
z; to z ( for four main criteria) . The multi-objectivenbar

programming model corresponding to post A can b#esmr
as

Z, =0.238; + 0.36%,+ 0.368,
Maximize | Z, =0.34x, + 0.31%, + 0.34,
Z,=0.334% + 0.4198,+ 0.2718
Z,=0.3031%, + 0.323X,+ 0.358Q
Xl + X2 + X3 = ll
X, X,, X320

Subject to

(P3)
Similarly for post B, multi-objective linear pragnming
model can be written as

Z,=0.48%, + 0.27%,+ 0.239,

Maximize |Z, =0.34x, + 0.31%, + 0.3#,
Z,=0.587x, + 0.28%, + 0.128,
Z,=0.738+ 0.17%,+ 0.088,
X

Subject toX ¥ X2 ¥ X =1

X, X, X320 (P4)

D. Constructing the bounds for each main criterion
The linear membership function is used for fuzznifythe
objective functions and the constraints for thevalquroblem.

The data set values of the lower bounfts () and the upper

0
bounds gk ) of the objective functions are provided below:

Table 3. Bounds of the objective functions

Post A Post B

Min Max Min Max
Z,—--TS 0.238 0.369 0.239 0.482
Z>--TM 0.315 0.34 0.315 0.34
Z3--BK 0.2718 0.4193 0.128 0.587
Z,~-MS 0.30315 0.3586 0.738 0.083

E. Finding fuzzy multi-objective model

The fuzzy multi-objective formulation for the pdstan be
written as :
Find X
So as to satisfy

Maximize Z, = 0.238&,+ 0.36%,+ 0.369,>2°

Maximize Z, = 0.34x,+ 0.31%,+ 0.34,>Z)
Maximize Z,= 0.334%, + 0.4198,+ 0.271x8>29

Maximize Z, = 0.3031%, + 0.323%,+ 0.3586>Z)

Subject to

X+ X, + X, =1, (P5)
X, X5, X320

Similarly for post B , fuzzy multi-objective formation can
be written as

14

programming

Find X
So as to satisfy

Maximize Z, = 0.48%, + 0.279,+ 0.238,>7°

Maximize Z, = 0.34, + 0.31%,+ 0.34,2Z7°

The 0

Maximize Z, = 0.358%+ 0.28%,+ 0.12§>Z]

0
Maximize Z, = 0.73&, + 0.179, + 0.08@%23

Subject toX * X2 ¥ X; =15
X, X,, X320 (P6)
In this stage the membership functions of the thjective
functions (Z1, Z2, Z3, Z4) are provided by whichmiaximize
the performance of employees related to each dbtiremain
criteria. To exemplify, the performance assessrogtdria to
show the membership function of, Z,, Zs, Z, for the post A
are as follows:

1 1Z,(X)>0.369
036921 %) 238< 7, )< 0.369
0.369- 0.238
§ Z,(X)<0.238

1 :Z,(X)=0.34

0.34-7, (X) 31
ST R 03152 0.
93403 2 K<

Hz, (X) =

Hz,(X) = e
Z,(X)<0.315

1 Z5(X)>0.4193
0.4193-Z5 K )

2T B R).007187 0.419
04193 0.2718 s KK
0 Z5(X)<0.2718
1 1Z4(X)=0.3586
0.3586-Z, K )

— 4 00,303k 0.358¢
0.3586- 0.3031 _

0 :Z4(X)<0.3031

Similarly for post B , membership functions cardeéined
as

3]

1, (X)=

Hz,(X)=

1 :Z,(X)=0.482

0482221 ) .4 y59. Z, X )< 0.48
0.482- 0.239
0 71(X)<0.239
1 :Z,(X)20.34

0.34-7, (X)
TR ) 03152 0.
93403 2 K<

Hz, (X) =

Hz,(X) = -
:Z,(X)<0.315

1 Z5(X)=0.587
0872 K). 4 105 Zy X < 0587

0.587- 0.128’
0 :Z5(X)<0.128

1 1Z4(X)=0.738

0738-Z X). 3L
0738 0083 0o 4 K< 07

0 1Z4(X)<0.083

1, (X)=

Hz,(X) =

F. Developing AHP-FLP model

The weights (wk) associated with kth objective taleen
from the pair wise comparison of the main selectiateria
using AHP which are provided in the table 14 ardtd 5 for
post A and post B respectively of appendix. It bannoted
from the table that the total weights are equadl.tBased on
the AHP-weighted additive model (P3), the crispgken
objective programming model, equivalent to the roedi
fuzzy model (P5) above, can be stated as follows:
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Maximize 0.09r, + 0.16r,+ 0.44,+ 0.34,

Subject to
S0.369— (0.238;+ 0.36%+ 0.36Q )

Qa-
! 0.369- 0.238

. < 0:34- (034 + 0315+ 034 )
2= 0.34- 0.315

04193~ (0.334% + 0.4198+ 0.27%8
0.4193- 0.2718

S0.3586— (0.3031% + 0.323%+ 0.358%
0.3586- 0.3031

ay,a,,a3,a40[0,1]

X 20,X20,Xx320x%x42 0

as

ay

P7
Similarly the crisp single objective programming(dat))
equivalent to the defined fuzzy model (P6) abowa be
stated as follows
Maximize 0.0%, + 0.18r,+ 0.4,+ 0.32,
Subject to
< 0.482- (0.48% + 0.27%,+ 0.239 )
0.482- 0.239
S0.34— (0.34q + 0.318%,+ 0.34 )
0.34- 0.315
S0.3587— (0.358% + 0.2865+ 0.128
0.3587- 0.128
< 0.738- (0.73% + 0.17%,+ 0.083 )
0.738- 0.083
aq,a0,03,a40[0,1]
X 20,%20,X320,x42 0

a

a;

as

Qg

(P8)
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Hz, (X) =L, (X) =00 pp ()= g, (X) =1

The achievement level of the objective functions
corresponds with the priority of the employee sébec
criteria (based on decision maker preferencesgatitig that
employee 3 i.e. E3 is selected as the best employehe
post of system analyst (Post B) at entry level.

H. Comparing the AHP and AHP-FLP results

Table 4 shows the overall scores of each employee
applying for the post of project manager (entryelewsing
AHP & AHP-FLP. Refer to table 14 of Appendix, emypde
E2 was identified to be the most suitable empldgeéhe job
using the crisp AHP approach under no restrictidmghis
approach criteria BK & MS (local weights 0.41 an®4
resp.) were identified as most important criterizeveas the
criteria TS & TM were identified as least importamiteria.
When AHP-FLP approach is applied, Employee E1 is
identified to be the most suitable employee wiitecia BK &
MS as most important criteria. Similarly for thespof system
analyst, employee E1 was identified to be the bagiloyee
using conventional AHP approach whereas using AHP-F
approach employee E3 is the best employee. AlserieriTS,
BK & MS were considered more important. The findthgt
Employee 1 has been identified as the most suitabfgdoyee
for post A and employee E3 for post B under AFHHR
approach also tends to confirm the views of HR rgarain
our case, supporting our argument that AHP-FLP agogr is
somewhat superior to AHP approach.

Table 4. Comparing the AHP and AHP-FLP results for
Project Manager (Entry level )

G. Solving the AHP-FLP model

Problem (P7) and (P8) were solved using optimigatio

software LINGO version 10. The optimal solutiomigained

Employee AHP approach | AHP-FLP
approach

El 0.295 1.000

E2 0.3458 0.000

E3 0.301544 0.000

as follows.

For post A

X1=1; X2=0 ; X3=0 suggesting that employee E1 is th
best choice according to decision maker’s prefexgnc

Objectives (zZk) and membership function values
Hz, (X ) are obtained as follows:

Table5. Comparing the AHP and AHP-FLP results for

System Analyst (Entry level)

Z1 =0.238, Z2 =0.34, Z3 =0.3343, Z4 =0.30105

tz, (X) =L pz, (X) =00 7 (X) =0-6, 17, (X) =0.99.

Membership values represents that the achieveraeeis!
of Z1 and Z4 are more than Z3 and Z2 . In otherdspthe
achievement level of the objective functions cquoegls with
the priority of the employee selection criteria gbd on
decision maker preferences) indicating that empoye.e.
E1l is selected as the best employee for the poptaéct
manager (post A )at entry level .

For post B

Employee AHP approach | AHP-FLP
approach

El 0.57554 0.000

E2 0.25309 0.000

E3 0.16047 1.000

IV. COMPARISONS AND FUTURE DIRECTIONS

Personnel selection decisions are made today in
increasingly complex environments where the thedfuzzy
decision making can be of significant use. In 8tigdy, the
integration of AHP methodology with the fuzzy
multi-objective linear programming model has been
employed as an alternative to the conventional Ahéhod.
Drawing on a real industry case, this study coreduthat
AHP-FLP approach outperforms AHP method for persbnn
selection with respect to restricted selectionecidt These

X1=0; X,=0 ; X;=1 suggesting that employee E3 is the bedindings also indicate that the weights of emplogekection

choice according to decision maker’s preferences .

criteria calculated by AHP-FLP model are in linethwthe

Objectives (Zk) and membership function values e aractual personnel selection decision of the company.

obtained as follows:
Z1=0.239, 2=0.34, £ =0.128, 7z =0.083
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The novelty of this research lies in the applicataf a
hybrid approach to a real industry case — AHP-FLé@hod
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for IT personnel selection, where none or littls baen done
on this subject. Despite the mentioned advantadetheo
proposed approach for the personnel selection @nabihis

research can also be extended by incorporatingtiadali

selection criteria or deleting some of the criteig@pending on
the needs of the company. The case problem cossihtry
level positions for two different roles in the I'bropany. In
the similar manner it can be generalize for middievell as
senior level positions. Other IT positions suchDegabase

administrator, Programmer or Systems engineer tsankse

considered along with the inter comparison at ckffie levels.

Different alternative methodologies such as fuzmglgic

network process, fuzzy TOPSIS and fuzzy ELECTRE ce
also be implemented to solve personnel selectioblems.

Finally, adding more alternative employees mayeeanother

avenue for future research, though it may increas
computational difficulties.
V. APPENDIX

Table 6a: Inter comparison of sub criteria withpect to
main criteria (TS & TM) for Post A (Level 3 anaigs

TS ™
SI SA SM  FEigen NT TT  FEigen
wvector wvector
sl 1 13 12 0163 NT 1 13 025
sA 31 2 0.54 T 3 1 0.75
sMo2 0 121 03
CR: 008 CR:0

Table 6b: Inter comparison of sub criteria witepect to
main criteria (BK) for Post A (Level 3 analysis)

BK
BF TS BE KB Eigen vector
BF 1 1 1/2 12 0.149
T3 1 1 1/3 1/4 0.115
BE 2 3 1 3 0.457
KB 2 4 173 1 0.28
CR - 089

Table 6c¢: Inter comparison of sub criteria withpest to main

criteria (MS) for Post A (Level 3 analysis)

PT CE CR TO IF PP DR PR OC Eigzen
vector
PT 1 1 1 1 1 1 1 2 1 0.108
AM 1 1 1 2 1 2 3 2 1 0.147
CR 1 1 1 ¥ 0032 712 12 4 3 0.189
O 1 1 231 3 2 3 3 37 0131
P 1 1 23 13 1 32 52 52 3 0.122
PP 1 P S VT I | 332 4 010
DR 1 V3 27 13 s 11 2 32 0.063
PR % LI 14 13 23 23 17 1 1 0.050
oc 1 1 Ui 23 14 14 23 1 1 0.066
CR.: .0622
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Table 7a : Inter comparnizon of sub criteria with respect to main eritenia (TS
& TM ) for Post B (Level 3 analysis)

TS T™
51 SA S Eigen NT TTI  Eigen
M vector vecto
1.
51 1 5 G 0723 NT 1 13 025
SA 15 1 2 0:174 TT 3 1 0.75
SM  1/6 1z 1 0.103
CR: 0374 CR:0

Table 7b: Inter companisen of sub criteria with respect to main criteria (BK )
for Post B (Level 3 analysis)

BK

BF TS BE KB Eigen

vector

BF 1 1/5 1/6 1/3 0.063
TS 5 1 172 3 0.309
BE 1] 2 1 4 0.492
KB 3 13 1/4 1 0.136

CR.:.0367

Table 7c - Inter comparizon of sub criteria with respect to main criteria (BS)
for Post B (Level 3 analysis)

MS
PT CE FP DE. Eigen
vector
PT 1 14 1'4 1/6 0.062
AM 4 1 13 13 0.165
CF.: .0944
rr 4 3 1 1/3 027
DE. 6 3 3 1 0.503
CE.: .0944

Table 8: Local weights of employees with respect to each criteria
for post A

Sub-criteria weights E1l E2 E3
SI 0.16 0.256 0.344 0.410
SA 0.54 0.2 0.35 0.45
SM 0.3 0.3 0.4 0.2
WNT 0.50 0.33 0.33 0.33
T 0.50 0.35 0.3 0.35
EF 0.15 0.15 0.65 0.2
TS 0.1 0.35 0.45 0.2
BE 0.46 0.33 0.33 0.33
KE 0.28 0.25 0.5 0.25
Sub-criteria weights E1l E2 E3
PT 0.11 0.25 0.3 0.45
AM 0.15 0.215 0.345 0.335
CR 0.19 0.15 0.65 0.2
T 0.15 0.55 0.15 0.3
LF 0.12 0.15 0.25 0.6
FFP 0.10 0.6 0.1 0.3
DE 0.06 0.3 0.2 0.5
FR 0.05 0.25 0.35 0.4
oC 0.07 0.34 0.33 0.33

Table 10: Emploves versus main critersa for post A (level 2 analysis
TS ™ BK MS

El 0.238 034 3343 0.30305

E2 363 315 4193 0.3237

E3 0369 34 2718 0.3586

Table 11: EE'O‘VE:? versus main criterta for post B (lewvel 2 anabysis)

TS T EBK MS
El 0.482 0.34 0587 0.738
E2 0279 315 0.285 0.179
E3 0.23 .34 0.128 0.083
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Table 12: Compariscn of main criteria for the post A (level 1 Analysis ) [8] H.P.Fu, Y.C. Ho, R.C.Y Chen, T.H. Chang anH.FChien, “Factors

TS ™ BE S Eigen affecting the adoption of electronic marketplaces”’,International
values Journal of Operations & Production Managementl.,26(12), (2006,
TS i 12 113 1/4 0.09 pp 1301-24.
™ 2 1 1.2 1/3 0.16 [4] T.L. Saaty, The Analytical Hierarchy Processc®faw-Hill, New
BK 3 2 1 2 0.41 York, NY, 1980.
MS 4 3 1/2 1 0.34 [5] F.Y. Partovi, “Determining what to benchmaga analytic hierarchy
CR : process approach”, in International Journal of @pens &
0.07 Production Management , vol.14 (6) ,1994, pp 25-39
Table 13 - Comparison of main criteria for the post B (level 1 Analysis ) (6] RG Bellma},n. and LA ZadEh. , ‘Decision maginin a fuzzy
: : environment”, in Management Science vol. 17(2) L9 141-64.
TS ™ EK MS Eigen . . . .
vaties [71  H.JJ. Zimmermann, “Fuzzy programming and lingaogramming
. : = . o T with several objective functions”, in Fuzzy Setsl @8ystems, vol. 1,
™ 2 1 12 173 018 1978 ,pp 45-55. .
BE 3 3 1 3 0.40 [8] R.N. Tiwari, S. Dharmahr and J.R.Rao , “Fugpal programming-an
MS 3 3 12 1 032 additive model”, in Fuzzy Sets and Systems vol.1387, pp 27-34.
CR Y [91 A. Amid, S.H. Ghodsypour and C. O’'Brien, “Fy multiobjective
0.07 linear model for the supplier selection in a supplyain”, in
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3 0 [12] T. Ravichandran and C. Lertwongsatien , “Effef information
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2 3 . resource-based perspective”, in Journal of Managennformation
i,l'? g;? gi g:;a gg; System, vol.21(4), 2005 pp 237-276. o
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