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Six sigma is a project driven approach that coma¢ed on reducing
variations, defects and improving the quality afguicts, processes as
well as services. The selection of right projecaigix sigma program
is a major concern for the early success and lenm tacceptance
within any organization, as projects are expensarel require
considerable human effort, money, and time. Selrabf critical six
sigma project, however, is a real challenge infimacThis study aims

to develop a novel approach for the identificatidreritical six sigma
project based on extent analysis method of fuzzyPAMo explore
effectiveness of the approach, an empirical casslystof a
manufacturing firm which produces various types pmfecision
machined components, is demonstrated.
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1. Introduction

In the world of increasing global competition, caléroperational excellence is one of the
most significant key requirements for any busir@gsnization to survive in the highly
competitive market. Due to this the companies aiotne globe are forced to change the
manner of doing business. Various approaches axliges were adopted by the companies
to enhance the quality level of the product at mumn cost and eventually to achieve higher
customer satisfaction. Among them six sigma has lbreeognized as one of the most
effective method. Six sigma has been launchedvall the world and many companies testify
to its pivotal role in their success [1]. Its applion focuses on reducing variation in all
processes, including manufacturing, service, adstration, etc. Eminent examples of six
sigma successes are Motorola, General Electric,efdoall, Lockheed Martin, Polaroid,
Sony, Honda, America Express, Ford, Solectron|[&tc

Six sigma can be defined as a systematic businessagement philosophy which
concentrates on identifying and eliminating defeatsstakes and variations in a product,
process, or service in order to improve the quaraitminimum cost. Six sigma began in
1979 as a statistically based method to reducatvamiin electronic manufacturing processes
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in Motorola Inc. in the USA. Statistically, the ter'Six Sigma’ means that processes are
working nearly perfectly, delivering only 3.4 defeper million opportunities (DPMO).

The success of six sigma deployment lies in its mnethodologies - DMAIC and DMADV.
DMAIC (Define-Measure-Analyze-Improve-Control) ised for projects aimed at improving
an existing business process. However, DMADV (Defiteasure-Analyze-Design-Verify)
is used for projects aimed at creating new proaugprocess designs. But the success or
failure of six sigma deployment in an organizati®pivoted with the appropriate selection of
project that can be accomplished within a reas@niie span and which delivers tangible
business benefits in financial terms, or will ent@oustomer satisfaction [3].

Thus, the main objective of this paper is to emieathe significance of the project selection
process in the successful deployment of six sigrogrpm within an organization as well as
to develop a model for the identification of criticsix sigma project. For this reason, in this
study we adopted an integrated decision framewaketh on Extent Fuzzy Analytic
Hierarchy Process (EFAHP) for selecting the mopt@griate six sigma project alternative.

In the flow of the paper, Section 2 covers a brfiew on six sigma project selection
methodologies, which assists in the identificatidivarious methods for the project selection
in the six sigma deployment and understanding thistieg gap in quality management
literatures on the project selection methodologgct®®n 3 introduces the Chang’s extent
analysis method of fuzzy AHP and its applicationthia research and academia literatures. In
section 4, a case example is used to validatelibeeaapproach. In section 5, results of the
case are discussed and finally section 6 conclirdepaper.

2. Six Sigma Project Selection: A Review

Selection of the right six sigma projects is onetls® most sensitive elements in the
deployment of six sigma program [4, 5, 6, 7]. Acting to Snee [8], “six sigma project is a
problem scheduled for solution that has a set dfiosethat can be used to set project goal
and monitor progress”. Selecting the right projeagenerally considered as a key factor for
the early success and long term acceptance ofggnaswithin the organization [9, 10].

In fact, six sigma is a quality enhancement progthat takes place project by project [11].
Six sigma benchmarks the target in terms of figwkgh can be then utilized for scrutiny of
the improvement. Once a target is set an assortofainght project is carried out, which is
one of the most vital aspects for the successsof sigma project. Project selection, as a vital
decision requires like capital, labor, etc., is afidghe most critical success factors for the
effective deployment of a six sigma program [12].

Recently, six sigma project selection problems bexwne of the most prominent areas
among the researchers and academia. Most receBtiyrikozkan and Ozturkacn [13]
develop a novel approach based on a combined anastivork process (ANP) and decision
making trial and evaluation laboratory (DEMATELhnique to help companies determine
critical six sigma projects and identify the prigrof these projects, especially in logistics
companies. Yang and Hsieh [2] proposed a methogiofog the project selection using
national quality criteria and Delphi fuzzy multipteteria decision making method. Kumar et
al. [14] presented a hybrid methodology combiningPAfor six sigma project selection.
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Tkac and Lyocsa [15] outlined six sigma project relsgeristics and presented a new
mathematical model for evaluating six sigma prgee¢iu et al. [16] developed a unique
decision support system that utilizes a multi-otayec formulation for project portfolio
section problem in manufacturing companies. Boeilal. [17] developed a modified quality
function deployment (QFD) to select and prioritzjects by weighting an internal staff
assessment and mapping this against a patientysivianmoodzadeh et al. [18] proposed a
new methodology to provide a simple approach tesssslternative projects and help
decision maker to select the best one by usingawgar fuzzy AHP and TOPSIS technique.
Kumar et al. [19] provide the identification of ilmgpant inputs and outputs for six sigma
projects that are then analyzed using data envedapemnalysis (DEA) to identify projects,
which result in maximum benefit. Banuelas et alO][2ise survey as a method of
investigation, respondents were asked what crisgeaconsidered to select projects and how
potential projects are identified, prioritized,esg#bed and evaluated.

Although selecting the right six sigma projectoige of the most sensitive elements in the
deployment of six sigma, in spite of this, onlyedocus could be found in the previous six
sigma literatures. However, some literatures foduea the six sigma project selection
problems but none of them concentrates on hanthi@e@mbiguity and vagueness associated
with the decision makers. Thus, the main aim of @itudy is to cope the ambiguity and
vagueness associated with the decision makersevdeilecting the right six sigma projects
by adopting an integrated decision framework basedExtent Fuzzy Analytic Hierarchy
Process (EFAHP) for selecting the most appropeateigma project alternative.

3. Extent Fuzzy Analytic Hierarchy Process (EFAHP): The Proposed Framework

Analytic hierarchy process (AHP) has been widelgduss a powerful tool for multiple
criteria decision making (MCDM) in many areas swsh selection, evaluation, planning,
resource allocations, resolving conflict, optimiaat etc [21]. Inspite of being a powerful
tool, AHP has some limitations like; (1) Use ofsgrivalues only, (2) Unbalanced scale of
judgment, (3) Uncertainty and ambiguity associatgtth the judgment of decision makers,
(4) Imprecise ranking method, (5) Influences ofisien makers on the judgment [22].

One of the main limitations of AHP is the judgmenale for the pairwise comparison, which
is basically crisp numerical judgmental, inducegprietiseness/uncertainty in the evaluation.
Thus, to handle the vague, imprecise and unceytaissociated with the judgment of the
decision makers, fuzzy-logic [23] is integrated lwthe AHP and this variant of AHP is
called Fuzzy AHP (FAHP). The FAHP approach providesnore accurate and realistic
picture of the decision making process and dueh@hvFAHP increasingly attracts industry
applications and scholarly research [24, 25, 2628729, 30, 31, 32, 33, 34].

FAHP can be viewed as a sophisticated analyticahodedeveloped from the traditional
AHP. Generally, it is impossible to reflect the id&mn makers’ uncertain preferences through
crisp values. Therefore, FAHP is proposed to relilve uncertainness of AHP method,
where the fuzzy comparison ratios are used. Thezesaveral procedures to attain the
priorities in FAHP in which some are: fuzzy leaguiare method [32], method based on the
fuzzy modification of the LLSM [25], geometric meamethod [35], the direct fuzzification



50 S.K. Tiwast al.

of the method of [36], synthetic extent analysis/][3Mikhailov’'s fuzzy preference
programming [38] and two-stage logarithmic programg39].

Chang [40] introduced a new approach for handliagwise comparison scale based on
triangular fuzzy numbers followed by the use ofeextanalysis method for synthetic extent
value of the pairwise comparison [37]. EFAHP isimproved version of FAHP. Similar to
the FAHP, EFAHP also converts the linguistic assesd of decision makers into triangular
fuzzy numbers, which are used to build the pairvaismparison matrix of AHP. Then the
EFAHP uses the extent analysis method and prireiplecomparison of fuzzy numbers to
drive weight vectors. This improves the hithertopretise works which used the
conventional AHP and the fuzzy AHP. The enhancedylAHP with extent analysis refers
to the “extent” to which an object satisfies a gaatl where “satisfied extent” is defined by
means of triangular fuzzy numbers. The weight wsctd the fuzzy AHP can be calculated
using extent analysis and the principles of conspariof fuzzy numbers. Compared to
eigenvectors which are used to calculate weightovecin the conventional AHP, the
enhanced fuzzy AHP is simple and easy to implerfugrthe purpose of prioritizing.

Consider a triangular fuzzy comparison matrix egpeel by:

(1,1,1) (i myzug2) - (L Myn, Usn)
Iy, my, u 1,1,1 o Ly, Moy, U
A= (aij)nxn = ( 21 21 21) ( : ) ( 2n 2n Zn) (1)
(lnllmnlfunl) (an'ngIunZ) (1'1'1)
Whel’e,aij = (lij,ml-j,uij) = a]-_il = (i,i,l) for l,] =1,.... ,n andi 7‘:]
ujl- mji lji

To calculate a priority vector of the above trialagduzzy comparison matrix, Chang (1996)
[37] suggested an extent analysis method, whishinsmarized as follows:

STEP 1: Sum up each row of the fuzzy comparison matrby fuzzy arithmetic operations:
RSl' = Z?:l aij = (2?:1 lij,Zj}:lmij,Z;-l:luij), 1= 1, ...... , . (2)

STEP 2: Normalize the above row sums by:
RS; < z:?:1[1'1' Z;’l=1 mij Z?:luij )

= - n n ryn n ryn n
Zj=1RSj k=12j=1ukj Zk=12j=1mkj Zk=12j=1lkj

Si i = 1, ...... , . (3)

STEP 3: Compute the degree of possibility$f> S; by the following equation:
1, if my =m

ui—lj

V(si=S)=fkx)= if | <w Lj=1, .,y #i (4)

(ui-my)+(m;-1;)’
0, others

where,S; = (1;, m;, u;) andS; = (I, mj,u;). The definition of possibility degree is shown in
Figure 1.
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Figure 1. Definition of the degree of possibilitfy/1o(S; = ;)

STEP 4: Calculate the degree of possibility §f over all the othefn — 1) fuzzy numbers
by:

V(Si=Silj=1,..,nj # 1) =minjeqy,_nyjz V(S = 5)) i=1,...,n (5)
STEP 5: Finally, define the priority vectow = (wy, ... ... ,wy,)T of the fuzzy comparison
matrix A as:

V(Si2S;lj=1,..,n;j#i)
Wi = T — —
Yheq V(Sk2Sjlj=1,..n;j%k)

i=1,.... SN, (6)

4. CaseExample
4.1.Company Background

In this study, a case of die-casting unit is takBme company is engaged in designing and
manufacturing various types of precision machinethgonents using pressure and gravity
die-casting processes. The main customers of timpaoy are automobile industries. Due to
increase in the demand of product due to globairand a boom in the automobile sector,
company was facing stiff challenges from its contpet. The company was struggling to
identify the areas for improvement and prioritizimgjects that were aligned to the strategic
goals of the business. There was no formal, estaadi decision-making procedure or criteria
for evaluating the importance of different projeetghin the company. As a result, many
projects failed to achieve the desired results \aatke terminated before completion due to
the change in management focus and priority. Tomagement realized the threat the
company from its competitors and thus accentudteddentification of projects that could
have a higher impact on the business financially stmategically, with minimum efforts.
Thus, this paper aims to propose a formal appréarctihe selection of six sigma projects by
the application of EFAHP.

4.2.Project Selection Using EFAHP

After the discussion with the top management, marsagnd shop floor personnel, author
analyzed numerous dimensions for selecting thdé sghsigma project and categorized those
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dimensions under four criteria and each criterias four sub-criteria and total of 16 sub-
criteria. The general evaluation model of six sigmgject selection is shown in Figure 2.

GOAL (G) [ SIX SIGMA PROJECT SELECTION ]

CRITERIA (C)

A 4 A 4

BENEFITS [ OPPORTUNITIES ] RISKS COSTS
SUB-CRITERIA (S) ¢ v

1. Decreased Work-in- 1. Culture Change 1. Operational 1. Implementation Cost
progress 2. Increased Market Share Risk 2. HR Cost

2. Increased Productivity 3. Increased Employee 2. Budget Overrun 3. Training & Education
3. Enhanced Customer Moral 3. Project Related Cost

Satisfaction _ 4. New Customers Risk 4. Consulting Cost

ALTERNATIVE
PROJECTS (A

[ PROJECT 1 ] [ PROJECT 2 ] [ PROJECT 3 ] [ PROJECT 4 ]

Figure 2. General six sigma project evaluation rhode

4.3.Development of Fuzzy Comparison Matrix

In order to take the vagueness of assessment ofipai comparison into consideration,
triangular numbersA,, 43, A5, A, & Ag as shown in Figure 3, are used to represent the
assessment fd'equal, moderate, strong, very strong and extrerheljables 1-21 show the
comparison matrices between various criteria, siibr@ and project alternatives.

kg () ‘r

»
»

0
1 2 3 4 5 6 7 8 9

Figure 3. Membership functions of the triangulamipers
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Table 1. Evaluation of criteria with respect to lgoa

Benefits (C1) Opportunities (C2) Risks (C3) Costs (C4)
Benefits (C1) (1,1,1) (3,5, 7) (5,7,9) (5,7,9)
Opportunities (C2) (0.14, 0.2, 0.33) (1,1,1) (1,1,3) (1,3,5)
Risks (C3) (0.11, 0.14,0.2) (0.33,1,1) (1,1,1) (1,1,3)
Costs (C4) (0.11, 0.14, 0.2) (0.2,0.33,1) (0.33,1,1) (1,1,1)
Table 2. Evaluation of sub-criteria of benefits
S1 S2 S3 S4
S1 (1,1,1) (1,1,3) (3,5, 7) (5,7,9)
S2 (0.33,1,1) (1,1,1) (3,5, 7) (3,5, 7)
S3 (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) (1,1,1) 1,1,3)
S4 (0.11, 0.14, 0.2) (0.14, 0.2, 0.33) (0.33,1,1) 1,1,1)
Table 3. Evaluation of sub-criteria of opporturstie
S5 S6 S7 S8
S5 (1,1,1) (3,5, 7) (5,7,9) (3,5, 7)
S6 (0.14, 0.2, 0.33) (1,1,1) 1,1,3) 1,1,3)
S7 (0.11, 0.14, 0.2) (0.33,1,1) 1,1,1) 1,1,3)
S8 (0.14, 0.2, 0.33) (0.33,1,1) (0.33,1,1) (1,1,1)
Table 4. Evaluation of sub-criteria of risks
S9 S10 S11 S12
S9 1,1,1) (0.33,1,1) (1,3,5) (5,7,9)
S10 1,1,3) 1,1,1) (3,5,7) (3,5,7)
S11 (0.2,0.33,1) (0.14, 0.2, 0.33) (1,1,1) (1,1,3)
S12 (0.11, 0.14,0.2) (0.14, 0.2, 0.33) (0.33,1,1) (1,1,1)
Table 5. Evaluation of sub-criteria of costs
S13 Si14 S15 S16
S13 1,1,1) (3,5,7) (5,7,9) (1,1,3)
S14 (0.14, 0.2, 0.33) (1,1,1) (1,1,3) (0.2,0.33,1)
S15 (0.11, 0.14,0.2) (0.33,1,1) (1,1,1) (0.14, 0.2, 0.33)
S16 (0.33,1,1) (1, 3,5) (3,5, 7) (1,1,1)

Table 6. Evaluation of six sigma project alternesiwith respect to decreased work-in progress

Al A2 A3 A4

Al 1, 1,1) 3,5, 7) 1,1,3) 1,1, 3)
A2 (0.14, 0.2, 0.33) 1,1,1) (0.14,0.2,0.33) | (0.2,0.33, 1)
A3 (0.33,1, 1) (3,5, 7) 1,1,1) 1,1, 3)
A4 (0.33, 1, 1) (1, 3, 5) (0.33, 1, 1) 1,1, 1)

Table 7. Evaluation of six sigma project alternasiwith respect to increased productivity

Al A2 A3 A4

Al 1,1,1) (3,5,7) (3,5, 7) (5.7,9)
A2 (0.14, 0.2, 0.33) 1,1,1) 1,1,3) (1,3,5)
A3 (0.14, 0.2, 0.33) (0.33, 1, 1) 1,1,1) 1,1,3)
A4 (0.11, 0.14, 0.2) (0.2,0.33, 1) (0.33,1, 1) 1,1,1)
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Table 8. Evaluation of six sigma project alternegiwith respect to enhanced customer satisfaction

Al A2 A3 A4
Al 1,1, 1) 3,5, 7) 3,5, 7) 3,5, 7)
A2 (0.14, 0.2, 0.33) 1, 1,1) 1,1, 3) 1,1,3)
A3 (0.14, 0.2, 0.33) (0.33,1, 1) 1,1, 1) 1,1,3)
A4 (0.14, 0.2, 0.33) (0.33,1, 1) (0.33, 1, 1) 1,1,1)

Table 9. Evaluation of six sigma project alternesiwith respect

to process and op

erational exaslen

Al A2 A3 A4
Al 1,1,1) 1,1, 3) 3,5,7) (5,7, 9)
A2 (0.33, 1, 1) 1,1, 1) 3,5,7) 3,5, 7)
A3 (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) 1,1, 1) (0.33, 1, 1)
A4 (0.11, 0.14, 0.2) (0.14, 0.2, 0.33) (1,1, 3) 1, 1,1)

Table 10. Evaluation of six si

gma project altenesiwit

h respect to culture change

Al A2 A3 Ad
Al 1,1,1) (0.33,1,1) (0.11, 0.14, 0.2) 1,1,3)
A2 1,1,3) 1,1,1) (0.14, 0.2, 0.33) (1,3,5)
A3 (5,7,9) (3,5, 7) 1,1,1) (5,7,9)
A4 (0.33,1, 1) (0.2,0.33, 1) (0.11, 0.14, 0.2) 1,1,1)

Table 11. Evaluation of six sigma project altervediwith re

spect to increased market share

Al A2 A3 A4
Al 1,1,1) (0.33,1,1) (3,5, 7) (5.7,9)
A2 1,1, 3) 1,1,1) 3,5, 7) (3,5, 7)
A3 (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) 1,1,1) 1,1,3)
A4 (0.11, 0.14, 0.2) (0.14, 0.2, 0.33) (0.33,1, 1) 1,1,1)

Table 12. Evaluation of six sigma project altervediwith respect to increased employee moral

Al A2 A3 Ad
Al (1,1,1) 1,3,5) (3,5, 7) (3,5, 7)
A2 (0.2,0.33,1) (1,1,1) 1, 1,3) 1,1,3)
A3 (0.14, 0.2, 0.33) (0.33,1,1) (1,1,1) 1,1,3)
Ad (0.14, 0.2, 0.33) (0.33,1,1) (0.33,1,1) 1,1,1)

Table 13. Evaluation of six sigma project altervisiwith respect to new customers

Al A2 A3 A4
Al (1,1,1) (3,5, 7) (3,5, 7) (5,7,9)
A2 (0.14, 0.2, 0.33) (1,1,1) 1,1,3) 1,1,3)
A3 (0.14, 0.2, 0.33) (0.33,1,1) (1,1,1) 1,1,3)
Ad (0.11, 0.14,0.2) (0.33,1,1) (0.33,1,1) 1,1,1)

Table 14. Evaluation of six sigma project altervdiwith respect to operational risk

Al A2 A3 A4
Al 1, 1,1) (5,7, 9) 3,5,7) 3,5,7)
A2 (0.11, 0.14, 0.2) 1,1, 1) (1,1, 3) 1,1, 3)
A3 (0.14, 0.2, 0.33) (0.33, 1, 1) 1,1, 1) (0.33, 1, 1)
A4 (0.14, 0.2, 0.33) (0.33, 1, 1) (1,1, 3) 1,1, 1)
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Table 15. Evaluation of six sigma project alterdiwith respect to budget overrun

Al A2 A3 A4

Al 1,1,1) 1,1, 3) 3,5,7) (5,7, 9)
A2 (0.33, 1, 1) 1,1, 1) 3,5,7) 3,5, 7)
A3 (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) 1,1, 1) 1,1,3)
A4 (0.11, 0.14, 0.2) (0.14, 0.2, 0.33) (0.33, 1, 1) 1, 1,1)

Table 16. Evaluation of six sigma project altervediwith

respect to project related risk

Al A2 A3 Ad
Al (1,1,1) 1,1,3) 1,1,3) (5,7,9)
A2 (0.33,1,1) 1,1,1) 1,1,3) (3,5, 7)
A3 (0.33,1,1) (0.33,1,1) (1,1,1) (3,5, 7)
Ad (0.11, 0.14, 0.2) (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) 1,11

Table 17. Evaluation of six sigma project altervigiwith respect to time delay

Al A2 A3 Ad
Al (1,1,1) (3,5, 7) (3,5, 7) (5,7,9)
A2 (0.14, 0.2, 0.33) (1,1,1) 1,1,3) 1,3,5)
A3 (0.14, 0.2, 0.33) (0.33,1,1) (1,1,1) 1,1,3)
A4 (0.11, 0.14,0.2) (0.2,0.33,1) (0.33,1,1) 1,1,1)

Table 18. Evaluation of six sigma project altervediwith r

espect to impleme

ntation cost

Al A2 A3 A4
Al (1,1,1) (0.33,1,1) (3,5, 7) (5,7,9)
A2 (1,1,3) (1,1,1) (5,7,9) (3,5, 7)
A3 (0.14, 0.2, 0.33) (0.11, 0.14,0.2) (1,1,1) (0.33,1,1)
A4 (0.11, 0.14,0.2) (0.14, 0.2, 0.33) (1,1,3) 1,1,1)
Table 19. Evaluation of six sigma project altervediwith respect to HR cost
Al A2 A3 Ad
Al (1,1,1) (0.33,1,1) (1,3,5) (3,5, 7)
A2 (1,1,3) (1,1,1) (3,5, 7) (3,5, 7)
A3 (0.2,0.33,1) (0.14, 0.2, 0.33) (1,1,1) (1,1,3)
A4 (0.14, 0.2, 0.33) (0.14, 0.2, 0.33) (0.33,1,1) 1,1,1)
Table 20. Evaluation of six sigma project altervdiwith respect to training and education cost
Al A2 A3 A4
Al (1,1,1) (0.33,1,1) (0.11, 0.14,0.2) (0.33,1,1)
A2 (1,1,3) (1,1,1) (0.14, 0.2, 0.33) (1,1,3)
A3 (5,7,9) (3,5, 7) 1,1,1) (5,7,9)
Ad (1,1,3) (0.33,1,1) (0.112, 0.14,0.2) (1,1,1)
Table 21. Evaluation of six sigma project alterdiwith respect to consulting cost
Al A2 A3 A4
Al (1,1,1) (5,7,9) (3,5, 7) (5,7,9)
A2 (0.11, 0.14,0.2) (1,1,1) (1,1,3) (1,1,3)
A3 (0.14, 0.2, 0.33) (0.33,1,1) (1,1,1) 1,1,3)
Ad (0.11, 0.14,0.2) (0.33,1,1) (0.33,1,1) 1,1,1)
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5. Results and Discussion

Tables 22-24 show the priority weight vectors o thbove triangular fuzzy comparison
matrices by using extent fuzzy AHP.

Table 22. Weight vectors for the various criteria

C1 C2 C3 Cc4
Weight 0.417993 0.083273 0.301644 0.197090
Table 23. Weight vectors for the various sub dater
Sub-Criteria Weight Sub-Criteria Weight
S1 0.333228 S9 0.319786
S2 0.296364 S10 0.319786
S3 0.046235 S11 0.066320
S4 0.324174 S12 0.294107
S5 0.321070 S13 0.531483
S6 0.040272 S14 0.046428
S7 0.317588 S15 0.008133
S8 0.321070 S16 0.413956

Table 24. Weight vectors for the various projetdraatives for each sub-criterion

o Weight
Sub-Criteria Project 1 Project 2 Project 3 Project 4
S1 0.352275 0.011068 0.352275 0.284381
S2 0.393040 0.121307 0.292609 0.193045
S3 0.431293 0.103367 0.034046 0.431293
S4 0.331974 0.295249 0.331974 0.040803
S5 0.301644 0.083273 0.417993 0.197090
S6 0.346007 0.313749 0.003639 0.336605
S7 0.388481 0.155018 0.084357 0.372145
S8 0.322382 0.040436 0.322382 0.314800
S9 0.321013 0.036962 0.321013 0.321013
S10 0.333228 0.296364 0.046235 0.324174
S11 0.375291 0.319745 0.304964 0.000000
S12 0.393040 0.121307 0.292609 0.193045
S13 0.250000 0.250000 0.250000 0.250000
S14 0.405942 0.455401 0.107320 0.031336
S15 0.327422 0.004523 0.335942 0.332113
S16 0.335379 0.000898 0.335379 0.328344

Now, the total weights of the six sigma projecestibn can be derived as (see Table 25):

TWpl = WCl X WSl X WPl’ ......... ,TWP4_ = WCl X WSl X WP4’ TWPS = WCl X WSZ X Wps,
......... ITWPS = WCl X WSZ X WPS' ""TWPZO = WCZ X WSS X szo, e e ey
TWpao = Wez X W19 X Whag, wov e v y TWpea = Wea X Ws16 X Whea
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Table 25. Total weights of each project alternatiwerresponding to each sub-criteria
Project 1 Project 2 Project 3 Project 4
S1 0.0491 0.0015 0.0491 0.0396
S2 0.0487 0.0150 0.0362 0.0239
S3 0.0083 0.0020 0.0007 0.0083
S4 0.0450 0.0400 0.0450 0.0055
S5 0.0081 0.0022 0.0112 0.0053
S6 0.0012 0.0011 0.0000 0.0011
S7 0.0103 0.0041 0.0022 0.0098
S8 0.0086 0.0011 0.0086 0.0084
S9 0.0310 0.0036 0.0310 0.0310
S10 0.0321 0.0286 0.0045 0.0313
S11 0.0075 0.0064 0.0061 0.0000
S12 0.0349 0.0108 0.0260 0.0171
S13 0.0262 0.0262 0.0262 0.0262
S14 0.0037 0.0042 0.0010 0.0003
S15 0.0005 0.0000 0.0005 0.0005
S16 0.0274 0.0001 0.0274 0.0268
SUM 0.3425 0.1468 0.2756 0.2352

As it is shown in Table 25, Project 1 gains thetlsesre among all the alternative projects. It
means that the company has to choose the projecbdder achieve maximum competitive

advantage

S.

6. Conclusions

Organizations continuously seek ways to improvediality of processes and products and
differentiate themselves from their competitorgdse customer satisfaction and revenues.
Six Sigma is one of the methodologies that utilizrmation and statistical analysis to
measure and improve a company’s operational pedoca and systems by identifying and
preventing defects in manufacturing and servicateel processes in order to exceed
expectations of customers. One of main considerdtiothe success of six sigma program is
the proper selection of project from various alétnres.

This study aims to provide a simple approach baseBFAHP to help the decision makers
for identifying the most appropriate project al@ime especially in manufacturing

companies.
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