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FIGURE 16.1: Inventory Replenishment and Depletion Cycle Patterns Over Time
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We can drop the purchase cost from the equation because we are not determining 
the total annual costs of inventory for accounting purposes, such as reporting 
inventory on the firm’s balance sheet or income statement. We are merely deter-
mining the costs that are relevant to our decision about how much to order of a 
particular product. In addition, because the purchase price doesn’t change based 
on how much we order of the product in this case, it doesn’t affect our decision.

Suppose an electronics store orders 500 printers from its supplier each time it 
places an order and that the supplier delivers all of the units at once with a constant 
lead time of three days. The store’s inventory level at the beginning of each cycle jumps 
from 0 to 500 after delivery. Note that we are allowed to let the inventory level fall to 
zero at the end of each cycle because we have assumed that the demand and lead times 
do not vary and that inventory will be replenished with another 500 printers precisely 
when it falls to zero. As a result, there are no excess inventories or stock-outs.

If the demand for the monitors is constant at 50 units per day, then the inventory 
cycles of ordering and depletion follow the sawtooth pattern shown in Figure 16.1. 
In the figure, Q is the quantity ordered, u is the usage rate, and LT is the lead time. 
Figure 16.1 shows that the inventory level in each cycle falls from a maximum amount of Q to a minimum  

of zero. Hence, the average inventory level is 
Q
2

.

Because the total annual cost is a sum of the total annual ordering costs and the total annual hold-
ing costs, the optimal order quantity is an amount that minimizes both. Nevertheless, the ordering costs 
and holding costs are inversely related. For example, if the order quantity in each order is relatively 
small, then the average inventory level would be small, resulting in lower annual holding costs. Yet, 
a small order quantity implies more frequent orders, which will lead to higher annual ordering costs.

Conversely, if the order quantity in each order is large, then fewer orders will be placed during 
the year, which will result in lower annual ordering costs. Nonetheless, the higher order quantity 
will cause the average inventory levels to rise, thereby driving up the annual inventory holding costs. 
Figure 16.2 on page 562 shows the inverse relationship between the number of orders, their sizes, and 
a firm’s average inventory level.

Thus, determining the optimal order quantity requires us to strike a balance between ordering 
and holding costs; holding costs depend on the firm’s average inventory level. To arrive at the optimal 
order quantity (EOQ), we need to minimize the total annual cost, which is the sum of the total annual 
ordering cost and the total annual holding cost. We can rewrite this as:
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where

D = annual demand in units

S = ordering cost per order

H = the holding per unit per year

Q = the order quantity

Why Inventory  
Control Models  
Matters

There are different types of inventory control 
systems companies can use to manage 
their inventory. Various models can control 
inventory for each of these systems. These 
models provide techniques to determine 
optimum inventory levels that minimize 
inventory costs while offering protection 
against shortages.


