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Abstract

Coordination of supply chain of trading partner plays a
crucial role in improving overall supply chain performance.
For allocating the component or services to trading partner, it
would be significant to analyze the supply chain coordination
of the trading partner. In order to prioritize supply chain
coordination mechanisms the conventional methods are
hardly adequate to deal with the imprecise or vague nature of
linguistic assessment. To overcome this difficulty, fuzzy multi-
criteria decision-making model is proposed. In this study, a
fuzzy Analytic Hierarchy Process is applied for prioritization
of coordination mechanisms for selected supply chain. A case
study of Indian automotive parts manufacturing company is
described to illustrate the application of the used method. This
paper presents how Fuzzy Analytic Hierarchy Process (FAHP)
can be applied to allow for evaluation and prioritization of
mechanisms used to coordinate a supply chain. After
determining, the coordination criteria that affect the Supply
chain partner prioritization, fuzzy AHP method is applied to
the problem and results related to the prioritization of
coordination mechanisms are presented.

Keywords:

Supply chain coordination, coordination mechanisms,
Multi-criteria decision-making, Fuzzy logic, Case study,
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1. Introduction

In a supply chain, trading partners are intercotetwe¢o
perform  various chain activities, which are
interdependent, complex and uncertain in nature. To
manage these interdependent, complex and uncertain
activities have become more and more challengiskita
supply chain management that can be resolved bylysup
chain coordination. A supply chain consists of anbar

of organizations acting together with each orgarona
dependent on performance of other organizationthén
chain.

There are different people, entities and processa in
supply chain interacting with each other to achiswpply
chain objectives. Each member of supply chain néeds
perform specific functions or activities in valuddition
process.
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Performance of supply chain could be improved gy
chain is integrated and the concerned activities ar
properly coordinated. Supply chain coordinationypla
critical role in integrating different actors of yasupply
chain resulting in enhancement in its performardere

are number of mechanisms by which the supply chain
partners can coordinate with each other. With tobal
competition, managing uncertainties and complexit@
coordinate supply chain is a challenging task.
Prioritization in a supply chain is a multi-criteria decision
problem and has important role in chain performance
The conventional methods of partner selection have
limitation in dealing with the imprecise or vagugture of
linguistic assessment. To overcome this limitatiorzzy
multi-criteria decision-making method is adoptenl this
paper, a methodology is proposed to prioritize itrgd
partner based on coordination mechanisms by using
multi-criteria decision making in the fuzzy enviroant.
The methodology is demonstrated through a case stud
an automotive parts manufacturer in India.

2. Literature Review

The objective of any business organization is taimae

the overall value generated through effective sppphin
coordination. The importance of the coordinationain
supply chain has been recognized as a key sucaetss f

in superior supply chain performances. With better
coordination in a supply chain, the efficiency and
effectiveness of supply chain performance is exquktd
improve. To improve the supply chain performante, t
coordination in a supply chain should be improvad]|
Supply chain coordination can be defined an idgimiif
interdependent supply chain activities between upp
chain members and devise mechanisms for managing
those interdependencies. It is the measure of exien
implementation of such aggregated coordination
mechanisms, which helps in improving the perforneanc
of supply chain in the best interests of partidipst
members [3].

Coordination across supply chain includes integrate
planning and control over all inter-organizational
processes and activities in the supply chain.[34&in
objective of supply chain coordination is to cooate the
independent players to work together as a whopriteue
the common goal of chain profitability in changing
market conditions. Coordination is realised when a
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decision maker in the supply chain, acting ratibnal
makes decisions that are efficient for the supplgic as

a whole [15]. The purpose of coordination in a s$ypp
chain is to align all the activities working joiptias a
unified system then stimulate the overall supplgich
performance [3].

Importance of coordination has been realized byyman
authors for organizations to streamline supply rhai
operations, identify interdependencies and mutually
define goals, to share risks and rewards, access to
resources and to gain competitive advantage ([30],
[2]). Coordination mechanisms offer tools to execut
supply chain objectives by successfully managing
interactions between people, processes, and enfitie
improving overall system performance
([41],[13],[26]).There are number of mechanisms by
which the supply chain partners may coordinate wébh
other. The appropriate use of coordination meciasis
expected to increase efficiency and effectivenesthe
operations, the actors and the supply chain [32].
Therefore, selections of supply chain coordination
mechanisms (SCCMs) are essentially have the impact
performance of the whole supply chain. Becausehef t
multidimensional criteria, the selection of appiaf@
SCCM in a given situation remains a difficult tafs
supply chain managers. This paper is an attempt to
explore various issues pertaining to supply chain
coordination and use fuzzy AHP approach to prizeiti
coordination mechanisms.

To manage vagueness and uncertainty in decision-
making, Zadeh [42] proposed fuzzy set theory. Miodel
using fuzzy sets has proven to be an effective foay
formulating decision problems where the information
available is subjective and imprecise [43]. Fuzaybers
stand for a specific range for a specific valuee Bw this
specific range, it is easier for the evaluator ndigate
his/her preference. The preference of the expernis
many practical cases is uncertain, which makesfitalt

to make a numerical comparison [38]. In short, rglsi
linguistic rating will be translated into a fuzzymber
consisting of multiple numbers. This way, the lirggic
rating is reflected as a range.

Both triangular and trapezoidal fuzzy numbers can b
used for fuzzy theory [5]. It is often convenient use
triangular fuzzy numbers (TFN) because of the esHdse
computation. In present application, it is oftemeenient

to work with triangular fuzzy numbers (TFNs) becao$
their computational simplicity, and they are useiul
promoting representation and information processging
fuzzy environment. Triangular fuzzy numbers can be
defined as a triplet (I, m, u). The parameters l,amd u
respectively, indicate the smallest possible valties
most promising value, and the largest possibleevéhat
describe a fuzzy event and the membership funatéon

be defined by equation (1) (Chang, [9]).

0 x<l| ;
X—1
oy | <x<m;
m_
W, (x)= @
(%) m- X
m< x<u;
u—-m
0 X>u

Deng [12] discusses this mathematical representafi@
triangular fuzzy numbeM that is depicted by Balli &
Korukoglu [5] as shown in Figure 1.

Hn
A

1.0

v

l m u
Figure 1: A triangular fuzzy number

3. Overview of methodologies used

Methodology proposed in the present work is an
application of Analytic Hierarchy Process under Auz
environment. To overcome conventional AHP limitagp
Van Laarhoven and Pedrycz [39] proposed Fuzzy
Analytic Hierarchy Process, which is the combinataf
Analytic Hierarchy Process (AHP) and Fuzzy Theory.
Fuzzy AHP makes it possible to use linguistic rgsirin
the calculations by giving it a certain rangeslbbserved
that decision-makers are more positive to giveriate
judgments than fixed-value judgments [7]. Balli &
Korukoglu [5] recognize that fuzziness in AHP
contributes by being able to represent vague ddtare
are numerous studies, which applied the fuzzy AHP i
various applications. Chang [9] introduces an aggho
for handling fuzzy AHP, with the use of triangufazzy
numbers for pair wise comparison scale of fuzzy AHP
and the use of the extent analysis method for oheémg
synthetic extent values of the pair wise compasson
Wang and Yang [40] investigate supplier selectiorai
qguantity discount environment using multi objective
linear programming, which involve AHP and fuzzy
theory. Lee [24] used fuzzy analytic hierarchy jgsx for
supplier selection with the consideration of besefi
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opportunities, costs and risks. Mehdi [29] usedzjuz
AHP for selecting engineering partners. Ramik and
Perzina [31] introduced an extension of the AHPhwit
feedback between criteria. Kilincci and Onal [2€lized
Fuzzy AHP approach for supplier selection in a wagh
machine company. It seems to be first time to ugey
AHP approach to prioritize trading partners based o
coordination mechanisms criterion. In the reseavotk,
Chang’s [8] extent analysis on fuzzy AHP is used fo
selecting trading partners to improve coordination
supply. The outlines of the Chang's extent analysis
method on fuzzy AHP used to compute relative weafht
the each criterion has been explained in the folgw
section.

Chang’s Extent Analysis
Let X:{Xi,XZ,XS,....,Xn} an
andG ={g,,0,,05,...-

the method of Chang’s [8] extent analysis, eactergon

object set,

gn} be a goal set. According to

is taken and extent analysis for each d)al is

performed, respectively. Thereforeq extent analysis
values for each criterion can be obtained by using
following notation (Kahraman [19]);

1 2 3 4 5 m .
MgiaMgi aMgi ’Mgi 1Mgi y g where g IS

the goal set
andl\/léi (j =1 2,3,4,5,....m) All are Triangular

Fuzzy Numbers(TFNs). The steps of Chang’'s extent
analysis are illustrated as the following, from &ijpn 2-
9.

Stepl The value of fuzzy synthetic extent val{#) with
respect to thé" criterion is defined as

S=Zm)M$iD{an)M } 2)

j=1 i=1 j=1

m
To obtain equation ZM; , the fuzzy addition
j=1
operation ofm extent analysis values for a particular
matrix is performed such as:

Sui(Sgnga) o

Wherel is the lower limit valuem is the most promising
value andu is the upper limit value and to obtain

P

} Perform the “fuzzy addition operation”
i=1 j=1

of Mgi (J =1,2,3,4, 5,....m) values as given below

ZZMJ —[Zli,gm,éuij and then the

i=1 j=1
inverse of the vector is computed; such as

T 1 1 1
ji = n ' n ' n 4
u

o
= Sm Y
== =
Step 2 As M, :(ll, ml,ul) and M, :(Iz,mz,uz) are

two triangular fuzzy numbers, the degree of poksjlnf
, = (1, my,u,) 2 M, =(1,m,u) is defined as

“.(¥))] ©

x andy are the values on the axis of membership function
of each criterion. This expression can be equitbien
written as given in equation below:

V(M,=M,)= sup[mlr(,uM1

yzX

1, if m=2m
V(M,=M,)=10, it 1,2u,
l,—u, .
otherwise
(rTE_uz)_(ml |1)
........... (6)

To compare M and M,; we need both the values of V
(M2>My) and V (M= M)

Step 3The degree possibility for a convex fuzzy number
to be greater thank convex fuzzy numbers

M, (i =1 2 3, 4,5, ...K) can be defined by
V(M=M, M,,M;,M,,M;,Mg, ...M,)

=V [(M =M)and(M =M )and(M =M,)
andM > M,)and ........ and (M =M, )]

=mnV(M =2M,),i = 1,2 3 4,5, ..k

Assume thad'(Cl) =min V(S > S<)

fork =1, 2, 3, 4, 5, ...... n kK#i thenthe weight
vector is given by

W =[d'(G).d(C,).d(C,) d'(C,) d(C) st (G)]
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Where C,(I =1234,5,6,.. I‘,l) are n

elements

Step 4 Via normalization, the normalized weight vectors
are given in equation 9,

4(C.).d(C.).d(C).d(c) d(Cy) .

WhereW s non-fuzzy numbers, arttis the coordinate of
highest intersection point D betwe¢liand Hy, (see
Figure 2).

Hm
A

V (M= My)

»
»

u M

I, m i d y

m;

Figure 2: The Intersection between Two
TFNs (Chang, 1996)

4. |dentification of decision-making criterions

To manage the dependencies between supply chain
members some means and mechanisms of coordination
are required. A coordination mechanism is a set of
methods used to manage interdependencies between
organizations. To gain competitive advantage and to
increase organizational performance, the challergése
organization is how to select the appropriate cioattbn
mechanism to manage organizational dependencies.
Coordination mechanisms, which are tools to address
particular coordination problems and effectively
managing interactions between people, processeas, an
entities that interact in order to execute supphgic
objectives ([13], [41], [26]). Li and Wang [26] deé
coordination mechanism is an operational plan, Wwhic
coordinate the operations and improve overall syste
profit. The knowledge of coordination mechanism has
positive impacts on supply chain performance.

Supply chain coordination mechanism can handle the
challenge arise from dependencies and conflictee®st
chain members, and motivate the supply chain mesnber
to take decisions that are optimal for the wholaich
[41]. Coordination mechanisms provide a system for
supply chain members to collectively create value a
achieve improved supply chain performance.

Supply chain coordination mechanisms manage the
dependencies and uncertainties between supply chain
members that may improve the performance of supply
chain. A coordination mechanism is a set of methozs

to manage interdependencies between organizat#dis [
Coordination mechanisms provide tools for effedtive
managing interactions between people, processes, an
entities that interact in order to execute commoalg
From the review of literature Plans and schedules,
Standardization of rules, Flexibility, Contracts,
Information sharing, joint decision making, Riskdan
reward sharing, Resource sharing, Quantity disgount
Flexible return policies, Incentive mechanisms, diire
scheme, Effective  communication, Joint  cost
minimization, Collective learning, Knowledge shayin
Uses of Electronic Data Interchange (EDI), Order
coordination, Performance monitoring, and Schedutih
frequent meetings with stakeholders are identified
coordination mechanisms. As a result of, factorlysis
and discussion with experts, four important cocation
mechanisms are identified and defined in the falhgwy
section as our decision-making criteria. These Jamiat
decision making (JDM), Information sharing (1S),dJaf
information tools (UIT) and Resource Sharing (RS).

4.1 Joint Decision Making (JDM)

Joint decision-making is to involve supply chainmters

in decision-making and to delegate to the membéhn wi
the best negotiating position to lead the relewvkmaision-
making. Joint decision-making helps in resolving
conflicts among supply chain members and handles
exceptions in case of any future uncertainty.

According to Chopra and Meindle [10] member's
behaviour like trust, cooperation, reliability and
commitments are key parameters of successful joint
decision making which result in proper distributioh
risk and rewards. Das [11] discussed the role dafitJo
decision making to improve coordination. Joint
considerations of cost, inventory holding costs,
collaborative planning, costs of different processe
frequency of orders, coordinated order quantitpdpct
development are some joint decision-making acésitio
improve the performance of supply chain ([16],
(14].[6],[17].[21]).

Some joint decision making initiatives can be taken
perform activities jointly to reduce uncertaintiekhese
initiatives are efficient consumer response, vendor
managed inventory, collaborative  design and
development, and joint ordering may help in joint
decision-making.

4.2 Information Sharing (IS)

Objective of information sharing is to provide neat,
timely, and accurate information to coordinate [tais
and financial flow that affect the organizational
performance. Lee [25] states that, to coordinateeriad,
information, and financial flows, companies muswéa
access to information reflecting their accurate pbyp
chain picture all the times. Sharing of Informatexross
the various functional departments of an orgarosati
supplier and customer organisations is also improve
decision-making in supply chain. Information shgrin
should target on providing accurate and good-qgualit
information for the decision makers. Shared infdioma
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provides the visibility of the operations in suppigain
processes, such as customer demand, product-related
data, costs-related data, process-related data, and
performance metrics so on [35]. The customer shdha
demand data with the supplier enables the supplier
schedule and utilize the resources more efficief8h).
Information sharing between the supply chain messer
essential for a responsive supply chain [36].

Information sharing is a challenging task that respl
willingness and a high degree of trust among suppain
partners [1]. According to Lee [25], coordinatior o
information sharing, is an attempt to make relevant
accurate and timely information available to theisien-
makers.

Sharing of information between supply chain members
helps to reduces lead-time, reduces the supplynchai
costs, reduces the demand variability, enhances
responsiveness and improves the service levellgdk

of information sharing lead to operational ineficcies
that increase operational costs and additionaldioation
costs of supply chain [26]. Information sharinggseto
facilitate coordination between supply chain member
Information sharing in supply chain refers to tlsage of
information technology by a manufacturer with the
purpose of enhancing communication with suppliers a
customers in areas such as order tracking, knowledg
management, and collaboration services. Hence,l\supp
chain member may improve coordination by adopting
superior information systems.

4.3 Use of Information Technology (UIT)

Information technology helps to link the point of
production seamlessly with the point of delivery or
purchase. Use of Information technology makes cawypa
information systems compatible by accessing infoiona
pertaining to the supply chain activities like piarg,
monitoring and estimating the lead times. Due &en¢
advances in Information technology, make possibtes,

to quickly exchange products, information and fuadd
utilize collaborative methods to optimize supplyaith
operations ([18], [27],[28],[22]).

Liu [27]states that use of information technologghance
communication, which helps members of supply chain
review and monitor past and current performancg an
estimate demand of certain products need to beupeat
and to manage workflow system. Use of Information
technology, also support sales, distribution anstamer
service processes, procurement, order fulfilment
processes, and strengthen the relationships albeg t
supply chain, exchanging data, and making joint
decisions.

4.4 Resource sharing (RS)

Resource sharing is the cooperation among indepénde
but related firms to share resources and capaisilitd
meet their customers’ most extraordinary needss &
particular degree of relationship among chain membs

a means to share resources that result in highg&ndss
performance than would be achieved by the firms
individually [23].

5. Case application of Proposed Model
The effectiveness of the proposed methodology is

discussed through a case study conducted for aannd
automotive  part manufacturing company. The
management of company has decided to incorporate
coordination criterion into their trading partner
prioritization process. To evaluate the performanfe
partners four coordination criterions are considdfese
are Joint decision-making (JDM), Information shgrin
(IS), Use of information tools (UIT) and Resource
Sharing (RS).

Linguistic and subjective evaluations take place in
guestionnaire form. Each linguistic variable hasatvn
numerical value in the predefined scale. In cladsidiP,
these numerical values are exact numbers whereas in
fuzzy AHP method they are intervals between two
numbers with most likely value. As the nature oé th
human being, linguistic values can change fromqgets
person. In these circumstances, considering therfegs
will provide less risky decisions. Triangular fuzzy
numbers (TFNs) have been used for pair wise compari
of the criterion to know the importance of the enibns.
Criterions are prioritized by using fuzzy AHP matho
After obtaining the weights for each criterion, yhare
normalized and called the final importance degrees
weights for the hierarchy level. The final weight$
criteria from fuzzy AHP have been to prioritize plyp
chain coordination criteria.

5.1 Determination of Priority Weights for Decision
Criterions

The objective of using fuzzy AHP is to determine
important weight of the coordination criterionsirRaise
comparison matrix that matches linguistic statemait
data is formed by the questionnaire, filled by tham of
experts. If the numbers of decision makers are rtiae
one, a group matrix will be obtained by calculating
geometric average of fuzzy numbers for all samples.
Following steps explained the method of determining
priority weights for decision criterions.

Step 1:A panel of three experts from the case company is
selected as per their experience in the area oplgup
chain management and role in the company.

Step 2: Four criterions; Joint decision-making (JDM),
Information sharing (IS), Use of IT tools (UIT) and
Resource sharing (RS) have been identified asuthply
chain coordination mechanisms. These are shown in
Figure 3.

Step 3:The experts were asked to give the relative
weight to each criterion according to the linguisti

variable as per Table 1, (Togla [37]).

Table 1: Values of Triangular Fuzzy Numbers

Statemen TFEN Reciprocal TEN
Absolute (A) (712, 4,912 (219,1/4,217)
Very strong (VS) | (5/2, 3, 7/2 (2/7,1/3,2/5)
Fairly strong (FS) (3/2, 2, 5/2) (2/5,1/2,213)
Weak (W) (213, 1, 3/2 (2/3,1,3/2)
Equal (E) 1,1,1) (1,1,1)
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Coordinatin Mechanisms

(Decision criterion)

C; C, C3 C,
Joint Decision Information Use of IT Resource
Making (JDM) Sharing (IS) Tools (UIT) sharing (RS)

Figure 3: The Hierarchy of the Supply Chain Coordiration Criterions

After the criterions have been determined as giverFigure 3, a questionnaire has been preparedeterrdine the
importance levels of these criterions. To evaldhéquestions, experts only select the relatediigtig variable according
to Table 1; these are illustrated in Table 2.

Table 2: Pair wise Comparisons of Criterions via Linguistic Variables

c:1 CZ C3 C4

El E E w FS

C E2 E w FS w

1 E w FS VS
E3

E1l E W FS

E FS FS

G E2 E VS FS
E3

E1l E E

E W

G E2 = W
E3

El E

C E
E3

Further, for calculations they are converted ihi ¢orresponding triangular fuzzy numbers (refdd@8 and Table 4).
Table 3: Pair Wise Comparisons of Selection Critedns via TFNs

Cl CZ C3 C4
El (L1,1) 1,1,1) | (2/3,1,312)] (32,2,512)
C | (L1 | (23.1312) | (32.252)] (2/3,1,312)
1 of  (WLD | (2B31312) | (312.2502)| (512.3,7/2)
E1| (LL1 A1,1 | (2/3.1,312 | (312,252
C Eo| (@3.132) | (LL1) | (32.2502)| (32,2502
2 o4 (23132) | (LLY) | (5/23712)) (312,25/2)
El (2/3,1,32) | (2/3.1,312) | (L1,1) | (1,11
C, 2| @51223) (251223) (LL1) |(2313/2)
o4 (25.1/2.213)] (2/7,132/5)|  (1,11) | (2/3,1,3/2)
El| (2/5,1/2,2/3 | (2/5,1/2,2/3 | (L,1,1 Tl
C Eo| (213.1312) | (2/5,1/2,2/3)| (2/3,1,3/2)| (1,1,1)
4 =4 (217.1/3,215)| (2/5,1/2,213) | (2/3,1,302)|  (1,L1)
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Table 4: Pair Wise Comparisons of Selection
Criteria’s (Modified)

C, G, ¢ | G

111 AL11) | (2/3.1,32)] (3/2,2,52)

C,| @11 | (2131,32) | (3/2,25/2)| (2/3,1,3/2)

(1,1,1) | (2/3,1,32) | (3/2,2,5/2)| (5/2,3,7/2)

[ (111 | (2/31,32 ] (32,2,52

C. | (@3132) | QL1 |(B225072)| (3/2.25/2)

2| (23,1,32) | (1,11) | (5/2,3,7/2)| (3/2,2,5/2)
(2/3.1,32) | (2/3.132) | L11) | (111

C, | @5.12213)| (215112213 (LL1) | (2/3,1,3/2)

(2/5,112,2/3)| (2/7,1/3,2/5)| (1,1,1) | (2/3,1,3/2)
(2/5,112,2/3)| (2/5,1/2,2/3)] (1,1,1) | (11,1

C. | (2131,32) | (2/51/2,2/3)| (2/3,1,3/2)| (1,1,1)
4| (217,113,2/5)| (2/5,1/2,2/3)| (2/3,1,3/2)| (1,1,1)

Step 4: Fuzzy important weight of the criterions are
calculated by taking geometric mean of the respoige
the experts [24].This is shown in Table 5.

Table 5: Fuzzy Geometric Mean of Pair Wise

Comparison
C1 CZ CS C4
1.145,1.!
C| (0.763,1,1. ( ' (1.357,1.8
(1,1,2) 310) 87,2.109) 17.2.359)
C, (0.763,1,1. (L.1.1) (1.357,1.8| (1.5,2.0,2.
310) = 17,2.359) 5)
G (0.474,0.6| (0.424,0.5 (1.1.1) (0.763,1,1.
30,0.873) | 50,0.737) = 310)
C, (0.424,0.5| (0.400,0.5| (0.763,1,1. (1.1.1)
50,0.737) | 00,0.667) 310) -

Step 5:Crisp relative important weight (priority vector)
for identified criterions are calculated by usihg extent
analysis method proposed by Chang [9] as explained
previously in this paper), by equations number 2.tdhe
fuzzy values of paired comparison are converteditp
value via the Chang’s extent analysis as follows.

To determine fuzzy combination expansion for eaod o
m
of the criteria, first we calculat{ M é value for each

j=1
row of the matrix.

Clz (1+0.763+1.145+1.357, 1+1+1.587+1.817, 1
+1.310+2.109+2.359)

= (4.265, 5.404, 6.778)

C2 =(0.763+1+1.357+1.5, 1+1+1.817+2.0, 1.310
+1+2.359+2.5)

= (4.620, 6.817, 7.169)

C3 =(0.474+0.424+1+0.763, 0.630+0.550+1+1, 0.873
+0.737+1+1.310)

= (2.661, 3.180, 3.920)

C4 = (0.424+0.400+0.763+1, 0.550+0.500+1+1, 0.737
+0.667+1.310+1)

= (2.587, 3.050, 3.714)

n m
The ZZ M ;i value is calculated as:
i=1 j=1

(4.265, 5.404, 6.778)] (4.620, 6.817, 7.169)| (2.661,
3.180, 3.920)1(2.587, 3.050, 3.714)

= (14.133, 18.451, 21.581)

-1
n m
Then calculate th%zz Mg } value

i=1 j=1

-1
n m
{ ZMJJ = (1/21.581, 1/18.451, 1/14.133)
i=L j=1

= (0.046, 0.054, 0.071)

The value of fuzzy synthetic exterf,() with respect to
i criteria (i=1,2,3,4)is calculated as:

S, = (4.265, 5.404, 6.778)](0.046, 0.054, 0.071)
= (0.196, 0.292, 0.481)
S,= (4.620, 6.817, 7.16%) (0.046, 0.054, 0.071)
= (0.213, 0.368, 0.509)
S,= (2.661, 3.180, 3.92() (0.046, 0.054, 0.071)
=(0.122, 0.172, 0.278)
S,= (2.587, 3.050, 3.714) (0.046, 0.054, 0.071)

=(0.119, 0.162, 0.264)

Now the V values (preference order) are calculated
using these vectors.
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Vi 25)= 0.213- 0.481 g
(0.292- 0.481 (0.368 0.213)

V(S28) =1V (§28) =1

V($,28) =LV ($28) =1 V(S28,) =L

V(s,25)= 0.196- 0.278 040
(0.172- 0.278) (0.292 0.196)

V(s2s)- 0.213- 0.278 0.2

(0.172- 0.278) (0.368 0.213)
TV ($525) =1

0.196- 0.264
(s,29)= = 0.78
(0.162- 0.264y (0.292 0.481)

) 0.213- 0.264

V(s,2s)= = 0.
(825 (0.162- 0.264y (0.368 0.213)

_ 0.122- 0.264 - 093
(0.162- 0.264y (0.172 0.122)

V(s,2s)

The priorities of weights are calculated by using

d(C)=min( 0.779,1)1= 0.71
d(C,)=min(11)=

d (C,)= min( 0.406,0.249)E 0.2

d (C,)=min(0.782,0.198,0.934 0.1

W =(0.779,1,0.249,0.19

After normalization, priority weight with respectain
goal for all four criterions are determined, whishgiven

as, W=(0.350,0.449,0.112,0.08

C,| [0.350
C,| |0.449
C,| [0.112
C,| |0.089

4

6. Result and Discussion

The conventional methods of decision-making have
limitation in dealing with the imprecise or vagueture of
linguistic assessment. Decision makers faces wain&gs

from subjective perceptions and experiences in the
decision making process. To overcome this limitatio
fuzzy multi-criteria decision-making method has hee
adopted in this research work. Here an approactnef
Fuzzy AHP is used to prioritize the supply chain
coordination criterions. Fuzzy AHP is applied tdcotate
the relative weights of each criterion. The sugegst
methodology has been applied with the help of liéal
case study.

The case study deals with ranking of four coordamat
criterions in a leading automobile parts manufaotur
company. As a result, of Fuzzy AHP Information &g
between the trading partners is determined as tbst m
important criterion for coordination, because trigerion
has highest weight priority. Joint decision-makiagked
second important criterion followed by information
sharing.

7. Limitations and Future Scope of the Research

Work

To prioritize different coordination criterions approach

of fuzzy AHP is applied in this paper. Prioritizaii is
done for criteria identified through literature sey, and
case studies. Testing and validation of the modgls
limited to the experiences from the case comparme T
values for pair wise comparisons in fuzzy AHP depen
the knowledge of the decision-makers. The scomangt
the relationship among criterions were obtainedam
interview with experts. The effectiveness of thesufe
depends on the opinion of experts. In order to owerthe
result, more number of experts can be intervievida
proposed method can be applied to other multi+izite
decision making problems like personnel selection,
software selection, machine selection and project
selection.

8. Conclusion

The Supply chain coordination mechanism prioritrat

is a crucial strategic decision for long-term suaviof the
firm, because the profitability of a firm and cusier
satisfaction is directly proportional to the efigenhess of
selection process. It have been observed from the
literature that decision makers faces the uncemtsin
from subjective perceptions and experiences in the
decision making process. By using Fuzzy AHP
uncertainty and vagueness can be effectively hdraihel
reached to a more effective decision. In this papenulti
criteria decision-making model has been developatl a
presented in a fuzzy environment for prioritizatioh
coordination mechanisms. The fuzzy approach capzble
capturing vagueness associated with subjectiveepéon

of decision makers has been applied. The modedetuli

in solving the practical problem, because vagueaess
imprecision can be effectively handled in this modie

the criteria and alternatives are clearly definelde
present model can be adopted in any Industry.
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