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Abstract 

As every industry needs to run parallel with the market demands to win most extraordinary advantages in which inventory 

management and demand forcasting of inventories accept an essential part. In view of which inventories and inventory 

optimization will be blended in like way and modified. For any industry to work profitably the trust between the supplier and 

buyer is a verifiable prerequisite. The idea of supply chains has as of late attracted significant consideration worldwide economy. 

This supply-side attention clarifies the accomplishment of the recently blasted economy in numerous regions under the immense 

worldwide opposition after the decay of old framework. This paper will at first discuss the basic definitions of supply chain 

management, inventory management and inventory optimization techniques. Inventory optimization should be planed to the point 

that the stream between them is continually smooth and versatile as demonstrated by the need of the client. After examination of 

the inventory network of the industry genuine attributes are picked. TOPSIS Method is actualized on the data achieved.TOPSIS 

procedure is utilized for determining the supplier’s estimations. The positioning of the suppliers according to those attributes are 

derived with the objective that best inventory optimization is attained. The technique used has distinctive applications be it in 

day-to-day issues to complex present day issues. Thus, the aim of this paper is to decide the appropriate supplier giving the 

maximum consumer trustworthiness for the criteria recognized in the supply chain. 

Keywords: Supply Chain Management, Inventory Management; Inventory Optimization; Multi-Criteria Decision Making; TOPSIS Method; 

Supplier Selection 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

1. Introduction 

   In the ebb and flow circumstance supply chain 

management acknowledge an important centrality and 

calls for certified research thought, as associations are 

tried with finding ways to deal with meet routinely rising 

customer wants at a sensible cost. To do thusly, a 

manufacturer must request out which parts of their supply 

chain are not engaged, grasp which customer needs are 

not being met, develop change goals, and rapidly execute 

basic upgrades. Makers were the drivers of the store 

organize - managing the pace at which things were created 

and circled. Today, customers are settling on significant 

choices, and makers are scrambling to meet customer 

demands for decisions/styles/features, energetic demand 

fulfillment, and fast movement.  

Inventory Management is a trying issue area in store 

network management. Associations require inventories in 

dispersion focuses with a particular true objective to fulfill 

client ask for, meanwhile these inventories have holding 

costs and this is set save that can be lost. In this way, the 

endeavor of stock organization is to find the measure of 

inventories that will fulfill the demand, keeping up a vital 

separation from over-burdens.  

Lean Manufacturing framework has risen as a vital region 

of research in Indian setting. Diminishment in lead time 

enhances the efficiency. Here the variables influencing the 

lead time are distinguished. This examination has built up 

an endeavor to create basic model of factors, essential to 

execute by Interpretive Structural Modeling way to deal 

with decide the key elements which influence the lead 

time. 

In the engaged business state of the 21st century, 

affiliations must answer quickly and unquestionably to 

client's solicitations. The choice of suppliers and their 

assessment are getting the chance to be extremely 

troublesome. Surveying suppliers and picking one of them 

are jumbled assignments in view of the way that diverse 

criteria or objectives must be considered in the essential 

initiative process. In this paper, we proposed a supplier 

assurance investigation considering Technique for Order 

Preference by Similarity to Ideal Solution (TOPSIS) 

method. TOPSIS framework is used for discovering the 

supplier's examinations. 
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2. Supply Chain Management 

 

Savage competition in the present worldwide markets the 

presentation of items with shorter life cycles, and the 

increased desires for customers have constrained business 

undertakings to put resources into, and concentrate 

consideration on, their supply chains. This, together with 

proceeding with propels in interchanges and transportation 

innovations (e.g., versatile correspondence, Internet, and 

medium-term conveyance), has roused the consistent 

development of supply chain and of the methods to 

oversee it viably. In a run of the supply chain 

management, raw materials are obtained and things are 

created at least one production lines, delivered to 

distribution centers for middle of the road stockpiling, and 

after that sent to retailers or clients. Subsequently, to 

lessen cost and enhance benefit levels, successful supply 

chain must consider the collaborations at the different 

levels in the supply chain. 

 

3. Multi-criterion Decision Making 

 

   Multi-Criteria Decision Analysis, or MCDA, is an 

important technique that we can apply to numerous mind-

boggling choices. It is most pertinent to taking care of 

issues that are portrayed as a decision among choices. It 

has every one of the attributes of a valuable choice help 

apparatus. 

 

MCDA IS USEFUL FOR:  

 

 Dividing the decision into smaller, more 

understandable part 

 Analyzing each part 

 Integrating the parts to produce a meaningful 

solution  

 

3.1 Steps of MCDM 

 

A decision-making process involves the following steps to 

be followed:  

 

 Identify objective of decision-making process  

 Selection of the Criteria/Factors  

 Selection of the Alternatives  

 Selection of the weighing methods  

 Method of Collection 

 Decision based on the Aggregation result  

 

 

 

4. TOPSIS Method 

 

TOPSIS (Technique for Order Preference by Similarity to 

Ideal Solution) was developed by Hwang and Yoon in 

1980 as an alternative to the ELECTRE method and can 

be considered as one of its most widely accepted 

variantsThe essential idea of this strategy is that the chose 

option ought to have the briefest separation from the 

perfect arrangement and the most remote separation from 

the negative-perfect arrangement in some geometrical 

sense.  

 

The TOPSIS technique accept that each measure has a 

propensity of monotonically expanding or diminishing 

utility. Thusly, it is anything but difficult to characterize 

the perfect and negative-perfect arrangements. The 

Euclidean separation approach was proposed to assess the 

relative closeness of the other options to the perfect 

arrangement. In this way, the inclination request of the 

options can be determined by a progression of correlations 

of theserelative distances. The TOPSIS method first 

converts the various criteria dimensions into non-

dimensional criteria as was the case with the ELECTRE 

method. 

 

However, it is sensible to expect here that for the 

advantage criteria, the leader needs to have a most 

extreme incentive among the options. For the cost criteria, 

the chief needs to have a base an incentive among the 

options. By and large, A+ shows the most ideal option or 

the perfect arrangement. Additionally, elective A-

demonstrates the minimum ideal option or the negative 

perfect arrangement. 

 

4.1 TOPSIS Process 

 

TOPSIS process was presented by Yoon and Hwang and 

was evaluated by surveyors and distinctive administrators. 

As large number of potential accessible merchants in the 

present advertising condition, a full ANP choice process 

ends up unreasonable now and again. To stay away from 

an irrationally huge number of match insightful 

correlations, we pick TOPSIS as the positioning 

procedure in light of its idea's instance of utilization. 

Additionally, ANP is embraced basically for the securing 

of the weights of criteria. 

 

This method considers three types of attributes or criteria:  

 

1. Qualitative benefit attributes / criteria 
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2. Quantitative benefit attributes  

3. Cost attributes or criteria  

 

 

In this method two artificial alternatives are hypothesized:  

 Ideal alternative: the one which has the best 

level for all attributes considered.  

 Negative ideal alternative: the one which has the 

worst attribute values.  

 

First, a general TOPSIS process with six activities is listed 

below:  

 

ACTIVITY: 1) Establish a decision matrix for the 

ranking. The structure of the matrix can be expressed as 

follows: 

                B1   B2   …   Bn 

D =   A1   P11   P12  .....  P1n  

         …   .…  ....   .…  .…  

An  Pm1Pm2Pmn(1)  

 

Where Ai denotes the alternatives i, i = 1…., m; Bj 

represents jthattribute or criterion, j = 1…., n, related to 

ithalternative; Pijis a crisp value indicating the performance 

rating of each alternative Ai with respect to each criterion 

Bj.  

 

ACTIVITY: 2) Calculate the normalized decision matrix 

Q= [Sij].  

The normalized value Sij is calculated as;  

                (2) 

i = 1 ……n; j= 1…..m    

 

ACTIVITY: 3) Calculate the weighted normalized 

decision matrix by multiplying the normalized decision 

matrix by its associated weights. The weighted normalized 

value  

Vij is calculated as:  

Vij= Wij.Sij , 

j=1…….n; i=1….. m;   (3)  

 

Where wj represents the weight of the jthattribute or 

criterion.  

 

ACTIVITY: 4) Determine the PIS and NIS, respectively:  

 

V+ = {v1
+..vn

+} = {(Max vij I j c J), (Min vij I j € J')}  

 

V- = {v1
-vn

-} = {(Min vij I j € J), (Max vijI j € J')} 

 

Where J is associated with the position criteria and J' is 

associated with the negative criteria.  

 

ACTIVITY: 5) Calculate the separation measures using 

the m-dimensional Euclidean distance. The separation 

measure Ei+ of each alternative from the PIS is given as:  

 

Ei
+ = √ Σn

j=1 (Vij – Vj
+ )2  

i = 1…….m                                                                                   

(4)  

 

Similarly the separation measure Ei- of each alternative 

from the NIS is as follows:  

Ei
- = √ Σn

j=1 (Vij – Vj
- )2 

i = 1…….m                                                                                   

(5)  

 

ACTIVITY: 6) Calculate the relative closeness to the 

idea solution and rank the alternatives in descending 

order. The relative closeness of the alternative Ai with 

respect to PIS V+ can be expressed as:  

 

Hi
* = Ei

- / Ei
+ + Ei

-    (6)  

 

Where the index value of Hi
* lies between 0 and 1. The 

larger the index value, the better the performance of the 

alternative 

 

5. Application of TOPSIS for supplier selection in 

Piston and Ring Industry 

 

A number of problems arise during the manufacturing 

stage and premanufacturing stage at the plant. No 

prescribed technique is being implement at the plant for 

inventory management as well as inventory optimization. 

This has led to a number of problems such as increased 

cycle time, increased lead time, over-stocking, non-

uniform motion of inventory oh manufacturing line, 

increase in rejection rate, etc. leading to loss to the 

company in terms of reputation as well as monetary funds. 

While performing research and visiting the industry, we 

were able to collect crucial information for better 

optimization of inventory management of the industry and 

found that supplier selection was very much needed as 

most of the attributes which needed improvement were on 

the supplier’s end. 

The industry provided us with a couple of attributes on 

which they needed improvement and some attributes have 

been selected by us through rigorous research and 

observation at the industry during the visits. A detailed 

study of all the attributes has been done keeping in mind 
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the requirements of the industry and proper technique for 

optimization has been applied. TOPSIS has been 

implemented for the optimization of supplier selection as 

well as the attributes. 

 

 

5.1 Selected Attributes 

 

The following are the selected attributes: 

 Material Quality 

 On-time Delivery 

 Ordering Cost 

 Product Price 

 Financial Stability 

 Delivery lead-time 

 Technical Capability 

 Transportation Cost 

 Rejection of defective product 

 Production Facilities and Capacity 

Table 1. Selecting criteria for supplier evaluation and 

Weight 

Code Criteria Weight 

D1  Material Quality  0.21 

D2  On time Delivery  0.08 

D3  Ordering Cost 0.07 

D4  Product Price  0.16 

D5 Financial Stability  0.10 

D6 Delivery lead-time 0.09 

D7 Technical Capability  0.06 

D8 Transportation Cost    0.04 

D9 Rejection of defective product 0.08 

D10  Production facilities and capacity 0.11 

 

STEP-1: FORMULATION OF DECISION MATRIX 

 

Establish a decision matrix for the ranking. TOPSIS uses 

all outcomes (xij) in a decision matrix to develop a 

compromise rank. The viable alternatives of the decision 

process are A1, A2,..., An. The structure of the decision 

matrix denoted by  

 

X= ( xij) n x mcan be expressed as follows: 

x is the outcome of ith alternative with respect to jth 

criteria. 

 

W= (w1, w2, w3,…, wj,…, wm) is the relative weight 

vector about the criteria, and wjrepresents the weight of 

the jth attribute and  

 

Table2. Supplier's information (Decision Matrix) 

 
 

 

STEP-2: CALCULATING THE NORMALIZED 

DECISION MATRIX 

 

Now, normalize the decision matrix using the equation: 

 

where,i= 1,2,3,…n   and   j=1,2,3,…,m 

Table 3. Normalized Matrix 

 

  Suppliers 

Criteria 1 2 3 4 

D1 (%) 0.51 0.5 0.51 0.48 

D2 (%) 0.48 0.52 0.51 0.49 

D3 (Rs.) 0.46 0.53 0.51 0.49 

D4 (Rs.) 0.45 0.56 0.49 0.53 

D5 (Grad.) 0.56 0.35 0.68 0.34 

D6 (Days) 0.46 0.58 0.59 0.39 

D7 (%) 0.52 0.59 0.42 0.45 

D8 (Rs.) 0.53 0.39 0.46 0.58 

D9 (%) 0.47 0.7 0.29 0.47 

D10 (Grad.) 0.44 0.65 0.53 0.62 

 

  Suppliers 

Criteria 1 2 3 4 

D1 (%) 94 93 96 90 

D2 (%) 90 95 93 91 

D3 (Rs.) 130 150 142 140 

D4 (Rs.) 2700 3500 3200 3000 

D5 (Grad.) 4 3 6 3 

D6 (Days) 12 15 14 10 

D7 (%) 45 52 37 40 

D8 (Rs.) 655 472 560 700 

D9 (%) 0.01 0.03 0.01 0.02 

D10 (Grad.) 5 4 6 7 
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STEP-3: CALCULATING THE WEIGHTED 

NORMALIZED DECISION MATRIX 

 

The weighted normalized decision matrix is formed using 

the following formula: 

 

Vij  =Wij * Sij 

    where, i= 1,2,3,…n   and   j=1,2,3,…,m 

Table 4. Weighted normalized decision matrix 

 

  Suppliers 

Criteria 1 2 3 4 

D1 (%) 0.1020 0.1000 0.1020 0.0960 

D2 (%) 0.0391 0.0416 0.0409 0.0392 

D3 (Rs.) 0.0329 0.0370 0.0358 0.0343 

D4 (Rs.) 0.0676 0.0840 0.0721 0.0560 

D5 (Grad.) 0.0558 0.0341 0.0680 0.0340 

D6 (Days) 0.0423 0.0522 0.0485 0.0351 

D7 (%) 0.0363 0.0412 0.0303 0.0315 

D8 (Rs.) 0.2700 0.0196 0.0231 0.0290 

D9 (%) 0.0377 0.0569 0.0191 0.3760 

D10 (Grad.) 0.0495 0.0397 0.0583 0.0681 

 

 

STEP-4: DETERMINE THE POSITIVE IDEAL 

SOLUTION (PIS) AND NEGATIVE IDEAL 

SOLUTION (NIS)  

V+ = {v1
+ …vn

+}  = {(Max vij I j c J), (Min vij I j € J')}  

 

V+ ={.1020, .0416, .0370, .0840, .0680, .0522, .0412, 

.0290, .0569 .0397} 

 

V- = {v1
-vn

-} = {(Min vij I j € J), (Max vijI j € J')} 

 

V- = {.0960, .0392, .0329, .0560, .0340, .0351, .0303, 

.0196, .0191, .0681} 

 

STEP-5: CALCULATING POSITIVE SEPARATION 

MEASURE AND NEGATIVE SEPARATION 

MEASURE 

 

1. POSITIVE SEPARATION MEASURE 

Ei
+ = √ Σn

j=1 (Vij – Vj
+ )2 , i = 1…….m                                                                                    

 

Table 5. Positive separation measure of Suppliers 

Suppliers Ei
+ 

1 0.0321 

2 0.0354 

3 0.0461 

4 0.0533 

 

 

2. NEGATIVE SEPARATION MEASURE 

Ei
- = √ Σn

j=1 (Vij – Vj
- )2 ,i = 1…….m 

 

Table 6. Negative separation measure of Suppliers 

Suppliers Ei
- 

1 0.0366 

2 0.0543 

3 0.0387 

4 0.0219 

 

 

STEP-6: CALCULATING THE RELATIVE 

CLOSENESS COEFFICIENT 

 

Hi
* = Ei

- / Ei
+ + Ei

- 

 

Table 7. Relative Closeness Coefficient of Suppliers 

 

Supplier Closeness Coefficient Rank 

Supplier 1  0.535 2 

Supplier 2  0.607 1 

Supplier 3  0.455 3 

Supplier 4  0.291 4 

 

RESULT 

 

Therefore, the relative closeness coefficients are 

determined, and four suppliers are ranked. Obtained 

results have been mentioned in Table-7. Thus, supplier 2 

has the best score amongst the 4 suppliers. So supplier 2 

will be best for the company 

 

Conclusion 

 

The study discussed that how to select the best supplier in 

supplier selection problems when decision makers set the 

target value of each criterion. Although many approaches 

can solve the problem, the study proposed a method and a 
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procedure to extend the TOPSIS method to solve the 

problem. The main advantages of using TOPSIS method 

are “TOPSIS logic is rational and understandable”, “The 

computation processes are straightforward”, “The concept 

permits the pursuit of best alternatives criterion depicted 

in a simple mathematical” and “The importance weights 

are incorporated comparison procedures”. Due to this, 

decision making for selection of suitable supplier is of 

special importance. Acquired results from numerical 

example determine that this model could be used for 

decision making optimization in supplier selection. 

For a manufacturing industry it is very important to do 

work with good coordination between management and 

supplier. By this approach it is clear that supplier selection 

for an industry involves multiple criteria which show 

important role in selection of suppliers. Using TOPSIS 

Method provides a useful approach for manufacturing 

industries for selecting the suitable supplier for them. 

Here Supplier 2 is the best one for the company in terms 

of the attributes selected. 
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