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In the total annual cost equation, 
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the total number of orders for materials placed during the year, 
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order, S. The total annual holding cost is obtained by multiplying the average inventory level during 

the year, 
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 , by the holding cost per unit per year, H. Often the holding cost per unit per period 

is expressed as a percentage of the purchase price (P). This percentage is called the carrying rate or 
holding rate (i). Thus, the holding cost (H) is given by:

H = i × P

where

i = the holding rate expressed as a %

P = the purchase price of the item

The behavior of ordering and holding costs with respect to quantity ordered is shown in Figure 16.3.
In addition to the annual ordering and holding cost curves, the total annual cost (the sum of the 

annual ordering and holding costs) is also shown in Figure 16.3. Figure 16.3 reveals that minimum 
cost occurs at the point of intersection of the yearly ordering and holding cost curves. It is also evident 
from the graph that this point corresponds to the lowest point of the total cost curve. Furthermore, 
at this optimum intersection point, the total annual ordering cost is equal to the total annual holding 
cost. Hence, we have
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Rearranging terms and solving for Q, we get
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Thus, the optimal or economic order quantity, Qo, is the quantity that minimizes both the yearly 
ordering and the holding costs. Note that the formula for Qo can also be derived by using differen-
tial calculus, which would require differentiating the total annual cost expression with respect to Q, 
setting the result equal to zero, and solving for Qo. Figure 16.3 also shows that if our order quantity 
is greater than the EOQ (Qo), then the annual holding costs will be higher than the annual ordering 
costs. Conversely, if our order quantity is less than the EOQ, then the annual ordering costs will be 
higher than the annual holding costs. Therefore, conceptually, EOQ occurs at a point where the two 
costs are equal. The equation for economic order quantity also shows that if the holding costs, H, are 
high, then our order quantities will be smaller to keep our annual holding costs low. Conversely, if 
ordering cost per order, S, is high, then our order quantities per order will be larger so that we place 
fewer orders during the year to keep the annual ordering costs low.

FIGURES 16.2: Inverse Relationship Between the Average Inventory Level and Number of Orders
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