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Abstract 

This paper prepared after a deep study on certain 

concepts of Operation Research. It involves the inventory 

management, its terminology and different types of 

inventory management like basic economic order quantity 

with instantaneous supply and selector inventory 

management. With the help of EOQ and ABC analysis 

optimum level of inventory is determined.. 
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I.  INTRODUCTION  

Operation Research has existed since the 

beginning of recorded history. As far back as World 

War II, operational research techniques have been 

developed to assist the Military during the war. 

Today, many organizations employ a staff of 

operation researcher or management science 

personnel or consultants to apply the principles of 

operation research to management problems. 

Operations research, or Operational research in 

British usage, is a discipline that deals with the 

application of advanced analytical methods to help 

make better decisions. 

There are actually several approaches in 

interpreting, analyzing and solving business problem 

i. The Conventional Approach: This involves 

following past techniques and solutions to solving 

present problems. This method if state it offers little 

or nothing to the advancement in management. 

ii. The Observation Approach: A method of 

watching and learning from other managers in similar 

situation. 

Systematic/Scientific Approach: Utilizes concept 

of theoretical systems, which may be somewhat 

different from the actual problem under study. This is 

the operation research method of solving 

management problem. 

Operation as an Adaptation of the Scientific 

Approach 

Operations Research is most fundamentally 

science-based. It is so by adoption and adapting the 

scientific approach in analyzing operational decision 

problems. (These are problems involved in carrying 

out operations). The way operations research is the 

adoption and adaptation of the scientific approach is 

as follows: 

 Definition of Problem 

This involves the development of a clear and 

concise statement of the problem at hand. This gives 

direction and meaning to other steps. In defining the 
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problem, it is important that the whole system be 

examined critically in order to recognize all the areas 

that could be affected by any decision taking. It is 

essential to examine the symptoms and true causes of 

the problem when defining the issue. Note that when 

the problem is difficult to qualify, it may be necessary 

to develop specific and measurable objectives that 

may not solve the real problem. 

 Construction of a Model 

This step involves the construction of a suitable 

model (usually mathematical), which is a 

representation of the problem at hand. It might be of a 

functional nature as in linear programming or have a 

logical structure as in simulation and algorithms. 

 Implementation of Model 

This is the process of incorporating the solution 

into the system, which is carried out by the personnel 

already working in the area and not the Operations 

Research team. The solution to the problem has to be 

translated to a set of operating instructions which can 

be handled by the personnel  

involved.

 

 

Standard Operation Research Models 

Operations Research practice over the years has 

led to the identification of problems that recur in 

diverse situations. Ways of representing (modelling) 

them have been developed and techniques for solving 

them also developed. These problem types are called 

prototypes. While models for representing them bear 

specific names and so also are the techniques for 

solving them.The table below summarizes the 

common prototypes, their nature, model and 

techniques for handling them. Major prototypes and 

common techniques available for solving them. 

Prototype Nature Common 

Solution 

Technique 

Allocation and 

its 

transportation 

e.g 

Transportation 

How best to 

allocate 

limited 

resources to 

activities 

1.Mathematical 

programming 

e.g.Linear 

programming 

integer 

programming, 
goal 

programming. 

2.Specific 

techniques e.g., 

Transportation 

Techniques and 

Assignment 

Techniques 

Inventory Determine 

optimal order 

quantity in a 

situation 
requiring 

purchase to 

store pending 

usage 

1.Inventory 

theory 

techniques e.g., 

the EOQ method  
2.Simulation 

Waiting lines What best 

level of 

facilities will 

minimize cost 

of queues , or 

what order of 

service will do 

so 

1.Queuing theory 

2.Simulation 

Coordination 

and Extension 

How best to 

manage pre-set 
sequencing of 

jobs or 

activities e.g., 

comprising a 

projector an 

assembly line. 

1.Network 

techniques e.g., 
CPM  and PERT 

2.Line balancing 

techniques 
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II. TERMINIOLOGY 

Inventory Control 

The function of directing the movements of 

goods through the entire manufacturing cycle from 

the requisitioning of raw materials to the inventory of 

finished goods in orderly manner to meet the 

objectives of maximum customer service with 

minimum investment and efficiency (low-cost) plant 

operation. 

Purchase Cost 

It is the actual price paid for the procurement of 

items. The unit price C of an item is independent of 

the size of the quantity ordered  

 

Ordering Cost/or Acquisition or Replenishing or 

Set-Up Cost 

Costs related to order of purchased items are 

those of getting an item into company’s inventory or 

stores. This is a fixed cost per lot and hence variable 

cost per item. Ordering (or set-up) cost is independent 

of the size of the order ,rather it varies with the 

number of orders placed during a given period of 

time and may be calculated: 

     

 

Inventory Carrying (Or Holding) Costs 

Stock-holding cost (also known as carrying 

cost) represents the cost that is associated with storing 

an item in inventory. It is proportional to the amount 

of inventory and the time over which it is held. It is 

usually expressed as a rate per unit or as a percentage 

of a inventory value.’ 

Carrying cost can be determined by two different 

ways as given below: 

 

 

Total Inventory Cost 

If unit price of an item depends on the quantity 

purchase ie., price discount are available, then an 

inventory policy is formulated which takes into 

consideration the purchase cost of the items held in 

stock also. 

 

Shortage (Or Stock) and Customer Service Cost 

Sometimes in production systems, a part shortage 

may cause idle labour on a production line of 

subsequent incremental labour cost to perform 

operations out of sequence, usually at a higher than 

normal cost. Such type of costs may also be 

considered as a shortage cost. 

Shortage cost may be calculated as given below: 

 

 

Safety Stock 

The safety stock may be defined as “the 

minimum additional inventory to serve as a safety 

margin or cushion to meet an unanticipated increase 

in usage resulting from variable uncontrollable 

factors”. When no stock out are desired , safety stock 

is given by: 

 

Steps Involved in Inventory Model Building 

The steps to build up a suitable inventory 

model and then to derive decision rules are as 

follows: 

STEP 1: 
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  Collect the data regarding the pattern of demand, the 

replenishment policy, planning horizon, relevant 

inventory costs, etc. 

STEP 2:         

Examine the inventory situation carefully, listing 

characteristics and assumptions concerning the 

situation. 

STEP 3: 

Develop the total annual relevant cost equation in 

narrative form as follows: 

 

 

STEP 4:      

Transform the total annual cost equation from 

narrative into the shorthand logic of mathematics. 

STEP 5:  

Optimize the cost equation by finding the optimum 

for how much to order, when to re-order and the total 

relevant cost. 

STEP 6:       

Estimate lead time, safety stock and re order level, if 

supply is not instantaneous. Also decide about the 

service- level to be provide to customers. 

STEP 7: 

Develop the inventory model. 

STEP 8: 

Review the position and make suitable changes 

depending upon the current constraints. 

The objective of inventory models is to determine the 

economic order size, optimum lead time and re-order 

level. 

Economic Order Quantity (EOQ) 

The firms order materials for raw material and 

finished goods inventories so that the cost of ordering 

too few materials is balanced against the cost of 

ordering too many materials on each order. The 

figure demonstrates that annual carrying cost climb as 

the order quantities rise. This results from the direct 

relationship between order quantity and average 

inventory level: As order quantities increases, so do 

average inventory levels. On the other hand, as order 

quantities increase, the number of order per year 

decline and thus the annual ordering costs fall. 

Similarly, as order quantities increases, the number of 

times that inventory level rise , therefore, the number 

of stock-outs likely to occur and the intensity of these 

stock-outs decline. Figure shows , when the annual 

carrying cost curve is added to the annual ordering 

and stockout cost curve , an annual total stocking cost 

curve results. This total cost curve demonstrates an 

important concept in inventory planning. There exist 

for every material held in raw material and finished 

goods inventories an optimal order quantity where 

total annual stocking costs are at a minimum. 

 

COST FORMULA 

Annual carrying (or holding)cost=Average 

inventory level*Carrying Cost per unit per year 

=(Q/2)C_h 

Annual ordering cost = Number of orders placed per 

year* Ordering cost per unit year 

                                  =((Annual demand 

)/(Number of units in each order ))(ordering cost per 

unit )            = ( D/Q)C_o 

Total annual cost=Annual carrying cost+annual 

ordering cost=(Q/2) C_h+(D/Q)C_o 
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Economic Order Quantity Formula 

The optimal order quantity occurs when the 

annual ordering costs for a material are exactly equal 

to the annual carrying costs: 

 Set the annual carrying costs equal to annual 

ordering costs : 

 

 Multiply both sides of equation by Q: 

 

 Divide both sides of equation by : 

 

 Take the square root of both sides of 

equation: 

 

 The EOQ is therefore : 

Q^*=√((2DC_o)/C_h 

√((2*Annual*Ordering Cost / Carry 

Cost 

This Economic (Optimal) Lot size formula is 

due  to R.M.Wilson. 

 

 

 

Remark   

Average Inventory 

level=(Maximum Inventor+Mininum 

Inventory)/2=(Q+0)/2=Q/2 

As demonstrated in fig above an average 

inventory of   Q/2 implies no safety stock, orders are 

received all at once , materials are used at a uniform 

rate and materials are entirely used up when the next 

order arrives. The presence of all these 

characteristics, however is rare in practice but in spite 

of minor derivations,  Q/2 may still be a reasonable 

estimate of average inventory levels for some 

materials. A quick check of the stock records of a 

materials will either confirm or deny the validity of  

Q/2 as an estimate of average inventory levels. If 

another measure of average inventory levels is found 

to be a more precise estimate. This new value could 

be substituted for  Q/2 in the cost formulas, thus 

resulting in a slightly different EOQ formula. 
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III. CONCLUSION 

Inventory problems of too great or too small 

quantities on hand can cause business failures. If an 

organization experiences stock-out of a critical 

inventory item, production halts could result. 

Inventory management indicates the broad frame 

work of managing inventory. The inventory 

management technique is more useful in determine the 

optimum level of inventory and finding answers to 

problem of safety stock and lead time. Inventory 

management has become highly developed to meet the 

rising challenges in most Corporate entities and this is 

in response to the fact that inventory is an asset of 

distinct feature.. 
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