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Abstract. This paper deals with the problem of job changdicdities of start-up
company workers in Chennai. Most of the workerstart-up companies feel hangout
due to dissatisfied salary and job nature. Manynaet confused what job is suitable for
them and are in an urge to prefer the right caireenediately. The job preferences of
workers are studied using hybrid approach as aadetbgy integrating fuzzy analytic
hierarchy process (FAHP) and fuzzy multi—objectioptimization ratio analysis
(FMOORA). FAHP helps to determine the weight of teision criteria and FMOORA
to evaluate the alternatives.
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1. Introduction

Fuzzy set theory was introduced by Zadeh in 196%{t}zy sets and fuzzy logic theory
and applications are given by Klir and Yan in 199 A fuzzy extension of Saaty’s
priority theory was discussed by Van Laarhoven Redrycz in 1983 [11]. Decision-
making in a Fuzzy environment Management Sciencedealt by Bellman and Zadeh in
1970 [5]. Studied fuzzy multiple attribute decisimaking which was discussed by Chen,
Hwang and Hwang in 1992 [6]. And multi-criteria @&on making methods and fuzzy
sets was given by Kahraman in 2008 [®en studied the analytic hierarchy process
which was discussed by Saaty in 1980 [9]. Buckie$985 discussed fuzzy hierarchical
analysis [10]. In order to tackle the decision magkproblems Balezantis, Balezantis and
Brauers in 2012, given the Multimoora a multi-albjee decision making method for
linguistic reasoning with an application to perssingelection [13] and studied the
MOORA method and its application to privatizationa transition economy which was
dealt by Brauers and Zavadskas in 2006 [14].
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Occupation is defined as the set of organized iievbased on knowledge and skills
provided by education carried out in order to maKkiring. Job choice is the decision of
an individual about which occupation is the mostafile to him/her. Changing a job is a
daunting decision for professionals in competitivarld. If the individual's expectation
does not meet with life realities poor performargénevitable. By understanding the
factors affecting their choice individual's assed jalternatives better. The mismatch
between the expectations and experience on thiegols to dissatisfaction and poor work
performance and turn to another job search.

Job change decision is defined as a multiple @itéCDM problem. The
decision process is essentially an unconsciousrdhenced by emotions and intuition
but due to limitations in human cognition and iefitial mechanism shaped by emotions
it fails to offer a comprehensive solution. Fuzzyltincriteria decision making comes in
handy to identify sets of factors that explain en@b choice and determine his/her job
preference and decide better alternative thatasl goatch for all needs of the individual.
Parallel to the developments of hew methods, eaethod’s features are studied and
advanced by using two or more MCDM methods andticrgaybrid methods. Such
methods have gained popularity.

In this paper, the job preferences of workers ardied using hybrid approach as
a methodology integrating Fuzzy Analytic HierarcRyocess and Fuzzy MOORA.
FAHP helps determine the weight of the decisiorieda and FMOORA evaluates
alternatives. For the problem six alternatives eigtit criteria have been determined.

2. Preliminaries

2.1. Trapezoidal fuzzy number4 is a normal fuzzy number represented by the
quadruplet(a,b,c,d) wherea <b <c<d are real numbers and its membership
functionpz: X — [0,1] is given below

x—a <yx<h
b_a,Lfa_x_
l,ifb<x<c
i) =94, _ 4
|C_d,ifc£x£d
t 0,if else

2.2. Arithmetic operations on trapezoidal fuzzy nurber

Let A= (a;, a; @3 a4)andB = (by, b, bs, by

(a) Addition of the two trapezoidal numbers can be denotetl-a8 and it is defined by
A+ B =(a, +by,a, +by,a3 + bs,a, + by)

(b) Subtraction of the two trapezoidal numbers can be denotedl-as® and it is defined

by

A—B = (ay — by,ap — by, a3 — b3, as — by)
(c) Multiplication of the two trapezoidal numbers can be denoted a8 and it is
defined by
A X B = (a; X by,a; X by, a3 X by, a, X by)
(d) Complement of a trapezoidal fuzzy numbecan be denoted b§f and it is defined
by
A=(1—-ay,1—a31—a,l1—a).

138



A Study on Job Preferences Given in Job Changesidpecof Startup Company Workers
in Chennai Using Integrated Fuzzy Multi Criteriadizon Making Methodology

(e) Defuzzification is the process of converting fuzzy numbers obtaifiech fuzzy
inference into crisp values. For a trapezoidal nemmarameterized By,, a,, as, a,),
then the defuzzification valueof the trapezoidal fuzzy number. It is calculatgd b

4

2.3. Fuzzy analytic hierarchy process (FAHP)
Fuzzy AHP has an impressive capability to replidaienan thoughts to perception and
has been used by many researches in the literallre. consistency ratio (CR)
calculations are done using crisp values of theyfumimbers as suggested by Chen and
Hung (2010). According to Saaty [7], consistencijoraf an evaluation matrix should
not exceed the acceptable level of 0.1.

Cl=(@max-n)/(n-1)

CR =CI/RC.

2.4. Buckley’'s geometric mean method

The geometric mean method was employed by BucHIg85) [8] extending Saaty’s [7]
AHP method to incorporate fuzzy comparison ratipgred situation of using linguistic
variables. It involves the following steps.

(a) Construction of hierarchy, (b) Pair-wise conigam of decision makers, (c)
Aggregating fuzzy weights, (d) Defuzzification, @3lculating final weights.

2.5. MOORA over other MCDM methods
 Newest MCDM methods constructed already knowingkwaespects of the older
measures.
» Less computational time, low setup time and hasaal gtable nature.
* Very simple with minimum mathematical calculations.
MOORA method was introduced by Brauers and Zavad§k@06) [12], fuzzy MOORA
is used here for evaluation and ranking the alteres

3. Solving MCDM models by integrating fuzzy AHP anduzzy MOORA
A combination of FAHP and FMOORA methods are effecto researchers. FAHP
method is appropriate for determining job criteriaights and FMOORA approach is
proposed for evaluating and ranking job alternativiene integration approach involves
the following steps
« Construct pair wise comparison matrices for alldhiteria.
* Use geometric mean technique to define the fuzpmgdric mean and fuzzy
weights of each criterion by Buckley (1985)[8].
e The procedure of defuzzification is to locate thestbnon fuzzy performance
value (BNP) using COA and obtain criteria weightage
« Based on the expert opinions of the decision maklengelop the fuzzy decision
matrix.
* Normalize the fuzzy decision matrix using vectormalization procedure.
« Determine the weighted normalized fuzzy decisiorixa
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« Calculate the overall ratings of beneficial andemeficial criteria, the overall
ratings of an alternative.

e Determine the overall performance index.

« Based on the descending values of overall perfocmaimdex, rank the
alternatives from the best to worst. The altermativith the highest overall
performance index is the most favorable choice.

Integrated methodology algorithm

Step 1:Creating decision criteria and alternatives.

Step 2:Defining linguistic variables and fuzzy scale.

Step 3:Pair wise comparison matrix for criteria is created

1 - dqn
where eachj& 1/ §.
Step 4:Defuzzification for all comparison matrices. Cotsigy index is calculated
Cl=(Amax—-n)/(n-1)
CR=CI/RC

A=

where n is number of criteria
Cl should not exceed 0.1.
Step 5:Geometric mean for each criteria is calculated
= (Godo ...oén)””
Step 6:Criteria weightage is calculated with normalizatfmocess

A ~\1
W=To(fh 2 .. k) & & ®
Step 7:Defuzzy the fuzzy numbers for determining the degreimportance of criteria
Wy
w ="
w3
Step 8:Creating fuzzy decision matrix
1 b b b '
[x1'1, %71, %11] [foIxIZ'fo] ------ [x T, XTms XTm]
b b b
x = | 80030, %511 (52, x50, X5, o [%Zm Xams Xam] |l (6.1)
[x71, xﬁl' Xn1] [x%z' xﬁz: xrclz] ------ [X5ims Xhm X5 ]

Wherecfj,xf’j,xfj respectively are the lower, middle and upper \vahfea
triangular membership function of' alternative with respect t8 griterion.

Step 9:Normalizing the fuzzy decision matrix using veatarmalization process.
a

x..
T'g- = 4
b
J2?=1[<x?j>2 + @2 + ()7

b

x..

b _ Y
rij =

JEale? + 2+ (e
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c

vl = A, (6.2)
[T gl
Step 10:Weighted normalized fuzzy decision matrix
b_ b
Vij = WjTy;
v = wir
......................... 8.

Step 11:Overall ratings of beneficial and non-beneficiateria for each alternative is
calculated, the overall ratings of an alternative Ibwer, middle and upper values of
membership function.
For beneficial criteriag," = Y7L, vj;(j € J™%%)

m

51+b — 2 vll;(] c ]max)
j=1
m

SI+C — Z vlC](] € ]max)
j=1
For non-beneficial criterias;® = YL, vii(j € J™™)
m

ST =) whG emm
=1
m

S7¢ =) v esmn)
j=1
......................... (6.4)
Step 12:0verall performance index §Sdefuzzified values are calculated using the

vertex method
— 1 — — -
S;(SF,87) = \[5 [(S5;% = S7™)2+ (SFP —S7P)2 + (S —S7)2] v, (6.5)

Step 13:The alternative with the highest overall perfornaimex is the best choice.

4. Case study

Dissatisfaction in job leads to unhappiness ofuloeker that affect one’s performance
and social life. Thus it is important for individeato carefully evaluate the job
alternatives based on factors considered to beriamoto them. Job change decision is
defined as a multiple criteria MCDM problem. Indipaper dealt with the job change
difficulties of start-up company workers in Chenrttiart-up companies workers mostly
hangout due to dissatisfied salary and job natMigny even get confused what job is
suitable for them and are in an urge to preferriblet career. The job preferences of
workers are studied using hybrid approach as a adetbgy integrating FAHP and
FMOORA. The criteria and alternatives to defin®la ¢hange decision are created using
a simple questionnaire. The questionnaire answeydtle experts helped in defining the
following job change criteria and job change aléditres. The criteria are Salary (C1),
Work location (C2), Self-respect and identity (C@Jjork environment (C4), Effects on
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family (C5), Job nature a security (C6), Career growth (C7), Vested Ifits (C8).The
alternatives are Working in the same company witbhange of job role (A1), I
companies (A2), Product based companies (A3), Gorent jobs (A4), Change of fie
(Banking, Teaching etc.) (A5), Entrepreneurship)(

Linguistic variables Trapezoidal fuzzy numeric
expressions

Equal importance (E.I) 1,111

Moderate importance (M.I) (1,2,4,5

Strong importance (S.I) (3,4,6,7

Very strong importance (V.S.1) (5,6,8,9

Extreme importance (E.I) (7,8,9,9

Table 1: Linguistic variables for decision criteria ¢ trapezoidal fuzzy numer
expressions

Fuzzy AHP technique is used to determine the datisierarchy of criteria ar
Job change

alternatives is designed and is shown in figu
decision V
environme] | ©' nature &| || career | || vested
nt& . job growth | § benefit: \J

working in the same compary

all
work respec
I Salaryl llocationl
de

with a change of job rel

IT companies

product based companies

Alternative:

change of field

government jobs

entrepreneurship

Figure 1: Hierarchical structure of criteria and alternat
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Linguistic variables Trapezoidal fuzzy numeric expressions
Very poor (V.P) (0,0,1,2

Poor (P) (1,2,3,4

Medium poor (M.P) (2,3,4,5

Fair (F) (4,5,6,7

Medium good (M.G) (5,6,7,8

Good (G) (6,7,8,9

Very good (V.G) (8,9,10,10

Table 2: Linguistic variables for alternatives and trapeabitizzy numeric expressions

A questionnaire on pair wise comparison of criterias created and distributed to

experts. Answers in the form of linguistic variabkre given numerical expressions and
consistent criteria pair wise comparison matrix cigated. Then, Geometric mean
calculated for each criterion is shown in the tabland criteria weight calculated is

shown in the table 2.

Geometric meani; A b C d
71 0.706¢ 0.799¢ 1.027: 1.201¢
2 0.435¢ 0.530¢ 0.733¢ 0.812:
73 4.868 5.563¢ 6.467: 6.683(
T4 0.68%5 0.825° 1.092¢ 1.251°
s 1.453¢ 1.698: 2.199¢ 2.474:
76 1.725} 2.051¢ 2.676: 2.993¢
7y 2.446: 2.792¢ 2.880¢ 3.525¢
g 1.039( 1.230¢ 1.589: 1.804¢
Table 3
Criteria weights, w; A B C d
Wy 0.034( 0.042¢ 0.066: 0.089¢
Wy 0.021( 0.028¢ 0.047: 0.060"
W3 0.234: 0.298: 0.417: 0.499¢
Wy 0.033( 0.044: 0.070¢ 0.093¢
Wg 0.070: 0.091( 0.141¢ 0.185:
We 0.083: 0.110¢( 0.172¢ 0.223¢
Wy 0.117¢ 0.149: 0.185¢ 0.263"
Wg 0.050: 0.06¢€0 0.102¢ 0.135(
Table 4
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Best non-fuzzy performance value (BNP) is obtaifredn defuzzifying fuzzy criteria
weights using centre of area COA. For trapezoidatlmer COA is given as
a + b + ¢ + d

COA = 2
Criteria Name of the criterie Weight Rank
C1 Salary 0.058: 7
C2 Work locatior 0.039¢ 8
C3 Seltrespec and identity 0.362¢ 1
(0% Work environmenand culture 0.060¢ 6
C5 Effects on famil' 0.122( 4
C6 Job naturend security 0.147: 3
Cc7 Career growt 0.179: 2
C8 Vested benefi 0.088¢ 5

Table 5: Importance measures of criteria

From the importance measures of criteria it is tbariteria weightage ranges in the order
c3>c7>c6>c5>c8>c4>cl>c2. Fuzzy MOORA approach igduso determine the
alternatives after the weights of the criteria hémezn found by fuzzy AHP method.
Fuzzy decision matrix on job alternatives is fornwgth the opinion of the experts. The
fuzzy decision matrix is then normalized by veatormalization process by using 6.2.
After normalization weighted normalized fuzzy démis matrix is obtained by
multiplying the normalized fuzzy criteria valuesthwithe corresponding values of crisp
criteria weights by using 6.3. The vertex methodsed to defuzzify the overall ratings
for both beneficial and non-beneficial attributes using 6.4and the values of overall
performance index is calculated by using 6.5 amdfihal ranking of alternatives are
calculated.

Alternative Name of the alternative Performance index Rank
(S
Al Working in the same comps 0.12¢ 5
A2 IT companie 0.12¢ 4
A3 Product based compan 0.12¢ 3
A4 Government jok 0.15¢ 1
A5 Change of fiel 0.112 6
A6 Entrepreneurshi 0.14¢ 2

Table 6: Ranking of alternatives based on overall perforreandex(S;)
It is observed from the table 4 that the highesfgpmance index occurs in the order

A4>A5>A3>A2>A1>A6that shows Government jobs stafidst in job change decision
followed by entrepreneurship.
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5. Conclusion

The job preferences of workers are studied usingrittyapproach as a methodology
integrating fuzzy analytic hierarchy process andzfuMOORA. It was found using
FAHP that individuals gave weightage to criteridf-sespect & identity followed by
career growth. And using FMOORA analysis over jdieraatives shows individual's
interest over Government jobs followed by entrepueship. One of the most important
decision making in one’s life is job decision makinit should be optimistically
approached. Fuzzy multi criteria decision makinghmds has helped the workers with
best alternatives and the problem of which typgbffield the individuals has to choose
for the betterment of his/her career has been sistlisuccessfully in this paper.
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