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Abstract - This paper deals with selection of 

suppliers through Fuzzy Inference System, which 

is an alternative approach to handle effectively 

the impreciseness and uncertainty that are 

normally found in supplier selection processes. 

Fuzzy Inference System is a powerful and flexible 

decision making tool for supplier selection. Fuzzy 

Inference system reduces complex decisions into a 

series of one to one comparisons and then 

synthesizes result. When any supplier for a 

particular item makes changes for the parameter 

like quality, price, and improve its performance 

for the better delivery to his customer, the Fuzzy 

Inference System is used for arriving ranking of 

supplier for finding out the best supplier. This 

research paper also shows that the proposed 

decision making model is applicable to any supply 

chain system. Some results of the prototype 

system trial-run are presented in this study. 

Keywords: Fuzzy Inference System, Supplier 

Selection, Supply Cain Management 

 

 

1.INTRODUCTION 

Supply Chain Management is the end-to-end 

business activities carried out in any kind of 

business, irrespective whether it belongs to 

secondary or service sector. It involves both 

internal and external functions of a company 

that enables the value chain to produce and 

deliver product to ultimate consumers.Gone are 

the days where suppliers are selected on few 

parameters, after advent of information 

technology, more and more information are 

demanded to finalize right suppliers. Supplier 

evaluation can be defined as a permanent and 

objective monitoring and evaluation process of a 

Supplier’s performance regarding specific 

criteria. In order to complete the supplier 

selection process, data required for selection are 

analyzed through fuzzy approach. Fuzzy 

Inference System is an important technique for 

solving many management problems. Fuzzy 

Inference System involves applying the fuzzy set 

theory, thus allowing the model to take into 
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account the ill-defined and undefined 

aspirations of an organization. 

2.OBJECTIVES AND SCOPE OF THE STUDY 

The main objective of this study is to evaluate 

supplier using Fuzzy Inference System and to 

develop a model using MATLAB.A Fuzzy 

Inference System is proposed as an alternative 

approach to handle effectively the 

impreciseness and uncertainty that are normally 

found in supplier selection processes. The input 

parameters are like source of material, 

manufacturing facility, turnover, income tax 

clearance and final criteria like price, 

performance, quality, delivery schedule. 

MATLAB Software returns the outputs values 

through output parameter, overall ranking of 

different supplier and the maximum overall 

ranking value can be picked, which will enable 

us to identify the most effective supplier. The 

overall objective of the supplier selection 

process is to reduce risk and maximize overall 

value of the purchaser. 

4.LITERATURE REVIEW 

Choy and Lee (2002),  proposed a case-based 

management tool (CBSMT) using the case-based 

reasoning (CBR) technique in the areas of 

intelligent supplier selection and management, 

they also concluded that it will enhance 

performance, compared with the traditional 

approaches. 

Zhu (2004),  expressed that the use of the 

analytic hierarchy process (AHP) to deal with 

imprecision in vendor choice. They used the 

analytical hierarchical process (AHP) to 

generate weights for the vendor selection 

decision. 

Shyur and Shih (2005), in this research paper 

they developed a hybrid method for strategic 

vendor selection by using both the ANP and 

TOPSIS techniques. For solving the 

measurement of qualitative items, and approach 

was developed using both quantitative and 

qualitative data for supplier selection intended 

to create value for the customer. They concluded 

that in the real world, quantitative and 

qualitative data approach has to be developed to 

handle the purchase situation which is full of 

uncertainty and the imprecision of human 

subjective judgment. 

Ravisankar and Verma (2006), they 

developed a general framework for vendor-

related issues in the context of supply chains, 

and the status of vendor selection decisions. 

They focus on how to relate uncertainty factors 

in vendor selection decisions, and the role of 

suppliers in buyer-supplier relationships in the 

Indian manufacturing firms. They concluded 

that factors such as price, lead time are highly 

preferred in the industry. 

TarapadaBhowmick,et.al (2014), in this paper 

they developed an approach for fuzzy logic to 

transfer the experts evaluation of these factors 

into a value, representing probability. The 

graphical user interface of MATLAB is used to 

determine the probability of acceptance for each 

using fuzzy logic.   

Shahvand et.al (2015), authors stated that 

criteria functions used for judgment process are 

identified through expert judgment. The system 

can utilize each criteria for each suppliers to 

attain final list. 

Nazario Garcia et.al (2018), in this paper they 

compared weighted point method and fuzzy 
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inference system.  The proposed FIS allows to 

incorporate non-linear nature model and thus 

making them more reliable to represent reveal 

evaluation. FIS also helps for easier 

understanding the knowledge behind the 

decision of supplier selection.  

5.RESEARCH METHODOLOGY 

5.1 Research Design: Analytical 

Research Design 

5.2 Tools Applied: Fuzzy Inference 

System using MATLAB Software 

6.FUZZY INFERENCE SYSTEM MODEL 

To maximize supply chains, companies must 

ensure that they have an actualized picture of 

suppliers and demand issues. In the global 

current scenario the fuzzy logic concepts could 

better represents the cognitive process of 

supplier selection. Based on reviews, the 

variables selected in for the study are 

Technological Level, Economical Situation, 

Production Capacity, Market Share, Quantity 

Level, Delivery Rate, Cost Reduction, Part 

Quotation, Investment Cost, and Project time. 

The supplier selection decision will be based on 

the mentioned value factors. Mathematical 

representation of proper value to each 

component of the vector is given, using the 

cognitive connections. The value y of supplier 

selection decision as a function f of 10 

independent variables, so that: y = f(x1, x2, x3, 

x4, x5, x6, x7, x8, x9, x10). Additionally, the 10 

factors selected were collected into three 

different groups as intermediate variables, 

intermediate levels of decision, and taking in 

consideration the nature of factors. The group’s 

characteristics are describes as follows: 

Group 1is named as “Strategic Option” and 

corresponding inputs are “Technological Level”, “Economical Situation”, “Production Capacity”, 
and “Market Share”, named the output of the 

first group as Strategic Option”. 
Group 2 is relatedto “Supplier Performance”, 
the inputs are “Quality Level”, “Delivery Rate”, 
and “Cost Reduction”. 
Group 3 analyzes the project details and 

supplier offers and named as “Percentage of 

Provision”. The inputs are “Part Quotation”, “Investment Cost”, and “Project Time”. 
Group 4named as “Final Decision” process the 

results obtained to give a final recommendation. 

The inputs here are the outputs of the other 

three groups: “Strategic Option”, “Supplier 

Performance”, and “Percentage of Provision”. 
7.RESULTSAND DISCUSSION 

Fuzzy Inference Systems are employed in 

domains where decision makers must 

repeatedly have to make decisions, especially in 

complex situations. In the study the reliability 

has been tested for the constructed FIS system, 

through a series of simulations i.e; varying the 

value of one or several inputs simultaneously. 

Using the FIS Editor software from MATLAB 

(Graphical User Interface) it can be seen in 

output graph that each variable allow the user to 

individually select from a range of values. The 

default value in each case is zero and the input 

changes when the scroll bar arrows are clicked. 

With the FIS model, it defined; the final stage 

was to implement these functions and made 

several situations. The input values for 
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individual vendors are fired in the constructed 

fuzzy inference system and the output of the 

individual vendors are shown in the form of 

graph. The values of every input were increased 

and decreased from almost its minimum to its 

maximum, for a better understanding of final 

output, in a wide range of values. 

The following simulations deal with different 

input values, and the results obtained from the 

system are presented in numerical and linguistic 

formats for group-1 as shown in Table 1 below 

Table 1: Result of Group-1 “Strategic Option” 

Inputs Outputs 

Tech 

Leve

l 

Econo

mic 

Situat

ion 

Produc

tion 

Cap 

Market 

Share 

Strategic 

Option 

Wor

se 

(10) 

Under 

Risk 

(10) 

Overloa

d 

(100) 

Little 

Particip

ation 

(40) 

Not 

Recomm

ended 

(16) 

Aver

age 

(50) 

Under 

Risk 

(50) 

Availab

le 

(50) 

Some 

Particip

ation 

(40) 

To 

Develop 

(52.06) 

Aver

age 

(70) 

No 

Risk 

(80) 

Availab

le 

(20) 

Some 

Particip

ation 

(70) 

Convenie

nt (63.3) 

Bette

r 

(100

) 

No 

Risk 

(100) 

Availab

le 

(10) 

A lot 

particip

ation 

(100) 

Recomm

ended 

91.6 

 

For different input values, different results 

obtained from the system are presented in 

numerical formats for group-1 as shown in 

Figure below 

 

Chart 1: Output of Group-1 

For different input values, different results 

obtained from the system are presented in 

numerical formats for group-2 as shown in 

Figure 2 below 

 

Chart 2:Output of Group-2 

The following simulations deal with different 

input values, and the results obtained from the 

system are presented in numerical and linguistic 

formats for group-2 as shown in Table 2 below 
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Table 2: Result of Group-2 “Supplier 

Performance” 

Inputs Outputs 

Qualit

y Level 

Deliver

y Rate 

Cost 

Reductio

n 

Supplier 

Performanc

e 

Poor 

(10) 

Poor 

(10) 

Not any 

(10) 

Critical (5.9) 

Good 

(50) 

Good 

(50) 

Not any 

(20) 

Under 

control 

(46.1) 

Best 

(90) 

Good 

(65) 

Some 

objective 

(60) 

Reliable 

(67.5) 

Best 

(100) 

Excellen

t (100) 

Every 

Objective 

(90) 

Autonomous 

(91.8) 

  

For different input values, different results 

obtained from the system are presented in 

numerical formats for group-3 as shown in 

Figure 3 

 

Chart3: Output of Group-3 

 The following simulations deal with 

different input values, and the results obtained 

from the system are presented in numerical and 

linguistic formats for group-3 as shown in Table 

below 

Table 3: Result of Group-3 “Percentage of 

Provision” 

Inputs Outputs 

Part 

Quotati

on 

Investme

nt Cost 

Proje

ct 

Time 

Percentage 

Recommenda

tion 

High (1) High (0) High 

(0) 

0-10% (10.9) 

Medium 

(4) 

Medium 

(2) 

Mediu

m (1) 

10-30% 

(20.02) 

Medium 

(6) 

Medium 

(5) 

Mediu

m (5) 

30-60% (40.5) 

Medium 

(8) 

Low (9) Low 

(8) 

60-80% (76.5) 
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Mow 

(10) 

Low (10) Low 

(9) 

80-100% 

(88.4) 

  

The simulations for final decision are done for 

each individual input. It demonstrates not 

onlythat the system work, but also the variation 

in all intermediate outcomes, which are shown 

 

Chart 4: Output of Final Decision 

The following simulations deal with different 

input values, and the results obtained from the 

system are presented in numerical and linguistic 

formats final decision as shown in Table below 

Table 4: Result of “Final Decision” group 

Inputs Outputs 

Strategic 

option 

Perform

ance 

Percentage 

Recommen

dation 

Final 

Advice 

Not 

Recomm

ended 

Critical 

(10) 

0-10% (10) Not 

Selected 

(11) 

Convenie

nt (50) 

Under 

Consider

ation 

(50) 

30-60% 

(60) 

Second 

Choice 

(53.7) 

Recomm

ended 

(90) 

Under 

Consider

ation 

(50) 

60-80% 

(80) 

Under 

Consider

ation 

(59.8) 

Recomm

ended 

(100) 

Autonom

ous (90) 

80-100% 

(90) 

Selected 

(93.2) 

  

Using the FIS Editor software from MATLAB an 

interface screen also developed to make the 

system user friendly for operator. The interface 

screen as shown in Figure below: 

 

Chart5: Interface screen of FIS 

CONCLUSION 

This analytical research paper studied a 

modular Fuzzy Inference System for supplier 

selection. It has been also observed that fuzzy 
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set theory can be applied to most of the 

traditional areas of production research using a 

language to model problems, which contain 

fuzzy relationships. In this study specific 

application of the fuzzy inference theory and 

modular approach that can help companies to 

make decisions about supplier selection. 

Additionally, it can be used for supplier 

benchmark studies, negotiation process, supply 

chain improvement, supplier performance 

feedback, metrics development, supplier 

rankings development, allocation of order 

quantities, and so on. Purchasing managers and 

buyers can have a better idea of their supply 

base characteristics, and also can compare any 

supplier to any other supplier during quotation. 

A strategic commitment from suppliers is a vital 

determinant of business success which helps 

directly and indirectly to improve companies’ 
performances and this model is beneficial as it 

incorporates strategic and operational 

measurements at the same time.It is concluded 

that when percentage recommendation is 80% 

or more than that final advice is given for 

selection and when it is between 60%-80% due 

consideration is given.  

SCOPE OF THE FUTURE WORK 

The study can be further extended with 

combination of genetic algorithm, analytical 

hierarchy process, goal programming etc. which 

will give better result. The total number of input 

variable shall extend which will give accurate 

composite output for deciding supplier rating. 
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