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ABSTRACT 
 

The alternative supplier selection has been discussed for any supply chain management or for any organization to fulfill the 

customer need. Although there is a number of method for selection of a good supplier for any firm to get the best result, for the 

customer satisfaction and increase the productivity of any firm. But in this proposed research work, an application of MOORA 

and WSM method is applied for supplier selection. After application of MOORA and WSM Method, a result is compromised or 

combined, which is shown in the graph in result and discussion and discussed their result. And finally, the supplier selection 

alternative is ranked. 

 

Keywords— Supplier selection criteria, MOORA, WSM 

1. INTRODUCTION  
In today’s globally competitive market and for the good relationship between the manufacturing firm and customer, the effective 

supplier Selection plays a vital role in supply the raw materials and finished product. And with the proper selection of supplier, the 

productivity of a manufacturing firm can be increased. And it increases the customer satisfaction after selection the best supplier. 

In the proposed research work total focus on the selection of the best supplier for any firm with the help of multi-criteria decision-

making Method (MCDM).In this Study, for the selection of supplier there is alternatives and criteria for selection of supplier and 

give the rank for best supplier. The supplier selection decision is very most important for any manufacturing and logistics firm for 

increasing the company reputation in the market and customer satisfaction. If the best supplier supplies the best raw material to 

any firm, it increases the productivity of any firm and gives the best result from market and customer. Various multi-criteria 

decision-making (MCDM) methods and different optimization techniques have been proposed to aid the supplier selection 

process. Decision analysis is concerned with those situations where a decision maker has to choose the best alternative among 

several candidates while considering a set of conflicting criteria [1]. Moreover, the material cost is up to 70 % of finished good 

product cost [2]. 

 

2. LITERATURE REVIEW 
Gadakh. V. S (2011)[3],  it is Demonstrated, that with the use of multi-objective optimization on the basis of ratio analysis 

(MOORA) method is applied for solving multiple criteria decision-making problem in milling machining. It is based only on 

simple ratio analysis; it includes the least amount of mathematical calculations, which may be fairly beneficial to the decision 

makers. 

 

Willem Karel M. Brauers (2006)[4], demonstrated a MOORA Method and its utilization in the field of privatization in transition 

economic and a welfare economy forms the structure centered on manufacturing and on the global competitive market with 

productivity growth as the most important objective. 

 

Vedansh Chaturvedi (2014)[5], evaluated a MOORA Method for parametric optimization of ECM Process. In this optimization, 

some selected input parameters such as voltages, feed rate etc, are used for optimization and find the best result for parametric. 

This method is very dependable for solving the multi-objective optimization problem, for permanent quality improvement of the 

process. 

 

Budiharjo, Agus Perdana Windarto (2017)[6], focused on the weighted sum model and multi-attribute decision making 

weighted product method for selecting the best school in Indonesia. In this concentrated on a comparison between WSM and 

WPM for selecting the best school for student future and for getting a better result for the future of students. With this comparison, 

it removes the problem of selecting the best school and after further calculation, it gives the rank of school for getting the best 

result for parents from schools. 
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3. PROBLEM DEFINITION  
In the increasing and fast-growing environment, in which firms are operating and established a supplier selection, which is a 

major problem for selection of supplier or selection of best supplier between this growing environment and selecting the best 

method for selection of the best supplier. 
 

4. OBJECTIVE OF PROJECT WORK 
In this proposed research work, the main aim is to remove the problems in the selection of a supplier for getting the best result for 

the manufacturing firm. After studying the many research paper regarding the selection of a supplier and after a literature survey, 

it is found the best idea regarding removing the selection supplier problem. The best methodology is selected for removing the 

selection of supplier problem. After literature survey and after study the different research paper it is found that a MOORA and 

WSM method is best for this proposed research work, which gives the best result for selection of supplier and gives the rank of 

selected supplier. 
 

5. METHODOLOGY OF PROPOSED WORK 
The objective of this project work is to the selection of a supplier with the help of MOORA and WSM Method for any firm and 

for the decision maker. In the proposed research work there are two methods is adopted for supplier selection and with the help of 

this two method the selection problem of supplier for any firm can be removed.  
 

In order to comply with collecting quantitative and qualitative data for, MOORA and WSM method for selection of supplier and 

improve the productivity of any firm. 
 

In this proposed research work for the selection of supplier 18 suppliers (Alternatives), 5 Criteria, and different weights for 

different criteria are selected and which is shown in the figure below, Venkata Rao [7], Milos Madic [8], for the combined 

purpose of MOORA and WSM Method.  

wprice= 0.1361, Venkata Rao [7],  Milos Madic  [8], 

wquality= 0.4829, 

wdelivery= 0.2591, 

wdistance= 0.0438, 

wsupply variety= 0.0782 

 

6. CONCEPT OF MOORA METHOD 

The MOORA method, first presented by Brauers (2004) [9], is such a multi Criteria decision-making method that can be fruitfully 

applied to solve various types of complex decision-making problems in any industry for selection of the best supplier for getting 

better productivity at low cost for customer satisfaction. 
 

There are various steps performed by MOORA method such as Brauers, et al. (2006, 2008), [10-11]. 

Step 1: The first step is to determine the objective, and to identify the relevant evaluation attributes. 
 

Step 2: The next step is to represent all the information available for the attributes in the form of a decision matrix. The data given 

are represented as matrix Xmxn. Where xij is the performance measure of ith alternative on the jth attribute, m is the number of 

alternatives, and n is the number of attributes. Then a ratio system is developed in which each performance of an alternative on an 

attribute is compared to a denominator which is a representative for all the alternatives concerning that attribute. 

𝐹(𝑛) = [

𝑥11 𝑥12 . 𝑥1𝑛

𝑥21 𝑥22 . 𝑥2𝑛

. . . .
𝑥𝑚1 𝑥𝑚2 . 𝑥𝑚𝑛

] 

Step 3: Brauers et al. (2008)[11], concluded that for this denominator, the best choice is the square root of the sum of squares of 

each alternative per attribute. This ratio can be expressed as below: 

𝑥𝑖𝑗
∗ =

𝑥𝑖𝑗

√∑ 𝑥𝑖𝑗
2𝑚

𝑖=1

 𝑤ℎ𝑒𝑟𝑒 (𝑗 = 1,2, … . 𝑛)                                                                   (1) 

Where xij is a dimensionless number which belongs to the interval [0, 1] representing the normalized performance of i th alternative 

on the jth attribute. 
 

Step 4: For Multiobjective optimization, these normalized performances are added in case of maximization (for beneficial 

attributes) and subtracted in case of minimization (for non-beneficial attributes). Then the optimization problem becomes: 

𝑦𝑖 = ∑ 𝑥𝑖𝑗
∗ − ∑ 𝑥𝑖𝑗

∗

𝑛

𝑗=𝑔+1

𝑔

𝑗=1

 

Where g is the number of attributes to be maximized, (n−g) is the number of attributes to be minimized, and yi is the normalized 

assessment value of ith alternative with respect to all the attributes. In some cases, it is often observed that some attributes are more 

important than the others. In order to give more importance to an attribute, it could be multiplied with its corresponding weight 

(significance coefficient) (Brauers et al. 2009)[12], When these attribute weights are taken into consideration, the equation 

becomes as follows:- 

𝑦𝑖 = ∑ 𝑤𝑗𝑥𝑖𝑗
∗ − ∑ 𝑤𝑗𝑥𝑖𝑗

∗

𝑛

𝑗=𝑔+1

𝑔

𝑗=1

  𝑤ℎ𝑒𝑟𝑒(𝑗 = 1,2 … … . . 𝑛) 

Where wj is the weight of jth Attribute. 

If the value of wj is 1 for all criteria then above formulae can be used, otherwise, for different wj it cannot be used in the above 

equation. 

(2) 
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Step 5: The yi value can be positive or negative depending on the totals of its maxima (beneficial attributes) and minima (non-

beneficial attributes) in the decision matrix. An ordinal ranking of yi shows the final preference. Thus, the best alternative has the 

highest yi value, while the worst alternative has the lowest yi value. 

 

7. WSM (WEIGHTED SUM MODEL) METHOD 
The weighted sum model method is multi-criteria decision-making Method, which is used for selection of the best supplier for any 

firm to get the advantages and to improve the productivity of any firm, and for customer satisfaction. The supply of material at 

right time, at the right place in the right quantity, depends upon the best supplier. In this proposed research work, the WSM 

method is used for all criteria and for all alternatives. The WSM method is a simple model and a simple method which is used for 

different application in the field of robot, processing data. 

 

If there are a number of alternative and criteria then the best formulae for WSM is used according to [13]. 

                 𝐴wsm−score = ∑ 𝑎𝑖𝑗  𝑤𝑗𝑛
𝑗=1   for 𝑖 = 1,2,3 … . 𝑚                                                            (3) 

San Cristóbal [13], E. Triantaphyllou [15] 

Where: AWSM is the WSM score of the best alternative, n is the number of decision criteria, aij is the actual value of the i-th 

alternative in terms of the j-th criterion, and Wj is the weight of importance of the j-th criterion. 

 

Table 1: Decision matrix (xij), [14] 

 

 
Price in ($) Quality (%) 

Delivery 

performance (%) 

Distance 

(miles) 

Supply 

variety 

Goal 

 
Min Max Max Min Max 

 

 

C1 C2 C3 C4 C5 

Supplier 1 A1 100 100 90 249 2 

Supplier 2 A2 100 99.79 80 643 13 

Supplier 3 A3 100 100 90 714 3 

Supplier 4 A4 100 100 90 1809 3 

Supplier 5 A5 100 99.83 90 238 24 

Supplier 6 A6 100 96.59 90 241 28 

Supplier 7 A7 100 100 85 1404 1 

Supplier 8 A8 100 100 97 984 24 

Supplier 9 A9 100 99.91 90 641 11 

Supplier 10 A10 100 97.54 100 588 53 

Supplier 11 A11 100 99.95 95 241 10 

Supplier 12 A12 100 99.85 98 567 7 

Supplier 13 A13 100 99.97 90 567 19 

Supplier 14 A14 100 91.89 90 967 12 

Supplier 15 A15 80 99.99 95 635 33 

Supplier 16 A16 100 100 95 795 2 

Supplier 17 A17 80 99.99 95 689 34 

Supplier 18 A18 100 99.36 85 913 9 

 

8. RESULT AND DISCUSSION 
Selection preference of each alternative based on MCDM for selection of supplier of any industry to get the better result. 

 

Table 11: Ranking structure of MOORA and WSM Method 

Ranking structure 

S.no. Alternative MOORA WSM 

1 Supplier 1 18 18 

2 Supplier 2 15 13 

3 Supplier 3 14 7 

4 Supplier 4 8 5 

5 Supplier 5 17 16 

6 Supplier 6 16 17 

7 Supplier 7 9 2 

8 Supplier 8 10 3 

9 Supplier 9 12 11 

10 Supplier 10 11 9 

11 Supplier 11 13 15 

12 Supplier 12 7 12 

13 Supplier 13 6 14 

14 Supplier 14 5 4 

15 Supplier 15 4 10 

16 Supplier 16 3 6 

17 Supplier 17 2 8 

18 Supplier 18 1 1 
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Fig. 1: Ranking structure of MCDM for different suppliers 

 

As per the above calculation, there are ranking of different suppliers (Alternatives) by MOORA and WSM method for the 

selection of supplier in any industry. From the Table no. it has been seen that ranking structure of various alloy by a different 

method is not same. But in this research work, there is a weight for all criteria and for MOORA and WSM Method is not the 

same. So contribute different ranking structure for all alternative. In the MOORA and WSM Method, there is some ranking and in 

this method first ranking is supplier 18 which is superior and it is the best supplier for any industry to improve the reputation and 

productivity. 

 

9. CONCLUSION  
This research work proposes the application of MOORA and WSM Methods for selection of supplier in any industry for getting a 

better result and improve the reputation of any firm. After the implementation of these methods give the satisfactory result and 

improve the productivity of an industry and solve the supplier selection problem. And finally, it is the choice of the decision 

maker to go with supplier 18, which is the superior and good choice of given suppliers for the solution of given problem 
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