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Introduction
In Chapter 15, we mentioned that the two fundamental questions in inventory management are how 
much to order or produce and when to order or produce. The answers depend on the type of inventory 
control system chosen for the specific products or materials. In this chapter, we discuss several mod-
els that tell us how much to order and when to order for each inventory control system discussed in 
Chapter 15: continuous review systems, periodic review systems, and single-period systems. The inven-
tory control models that we will discuss in this chapter are for independent demand items. These items 
are typically end or finished products whose demand is determined by external marketing conditions 
that do not depend on a company’s internal operational activities or on the demand for other finished 
products. Examples of items having independent demand include TVs, cars, and Apple iPhones (Apple 
Inc., Cupertino, CA). Dependent demand items, on the other hand, are items whose demand depends on 
the demand for the finished products. These are typically components or materials used in the assembly 
of the finished product. For example, if the production schedule calls for assembly of 500 motorcycles, 
then the 1,000 wheels and 1,000 tires that are required to produce the 500 motorcycles are classified as 
dependent demand items. We will discuss inventory control issues associated with dependent demand 
items in Chapter 18. Given the uncertainty of demand of independent demand items and the impact they 
have on customer satisfaction, we will focus our attention on inventory control models for these products.

16.1 How Much to Order: Continuous Review Systems
We begin our discussion with the question of how much to order or produce if a company uses a 
continuous review (fixed order) system. Our goal is to arrive at the order or production quantity that 
will minimize all inventory-related costs. If we are ordering materials from an outside vendor, then the 
total inventory-related cost on an annual basis is:

Total Annual Cost = �Total annual ordering cost + Total annual holding cost  
+ Total annual stock-out cost + Total annual materials purchase cost

If we are producing the product or component in-house, then the total inventory-related cost on an 
annual basis is:

Total Annual Cost = �Total annual setup cost + Total annual holding cost +  
Total annual stock-out cost + Total annual materials purchase cost

The models described in Sections 16.1 to 16.3 can be used to determine the best order size. These models 
are the economic order quantity (EOQ) model, the economic production quantity (EPQ) model, and the 
quantity discount model. Each model depends on a different set of conditions, or assumptions.

Basic Economic Order Quantity (EOQ) model
In continuous review systems, the economic order quantity (EOQ) model is the simplest of the three 
models to use. The EOQ model applies if we can make the assumptions in Table 16.1.

If all of the assumptions in Table 16.1 are true, then we can remove the stock-out and purchase 
cost factors from the total cost equation. If shortages are not allowed, then stock-out costs do not 
exist, and if no quantity discounts are allowed, then the unit purchase price of the materials is constant 
because it is unaffected by the quantity ordered. Therefore, the total annual cost expression can be 
simplified to:

Total Annual Cost = Total annual ordering cost + Total annual holding cost

TABLE 16.1: Assumptions of the EOQ Model

1.  A single product is involved.

2.  The annual demand is known and occurs uniformly throughout the year with a constant demand rate.

3.  The lead time for the receipt of the orders is constant and known.

4.  No shortages are allowed.

5.  The quantity ordered is received all at once in a single delivery.

6.  There are no quantity discounts.
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