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If you were buying steering wheels for an automobile manufacturing company, how many would you order “at a time?” 
If you order a large quantity each time you order, you’ll end up holding some steering wheels in inventory for a longer time … than if you had ordered a smaller quantity. With a higher quantity, inventory cost goes high.
If you order a small quantity, you’ll end up paying any setup and/or fixed costs more frequently. For example, the driver of the truck delivering the steering wheels is paid the same, whether the truck is loaded with 500 steering wheels or 5 steering wheels. If you order only 5 steering wheels at a time, you’ll have to pay the driver 100 times more … than if you had ordered 500 steering wheels at a time. With a smaller quantity, setup and/or fixed cost goes high.
Since a higher quantity is not best … and a lower quantity is not best … there must be some “middle” quantity where the total cost (inventory cost PLUS setup and/or fixed cost) is least expensive. Below is a chart that illustrates the relationship:
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The point of lowest total cost can be seen to be at the “very bottom” of the Total Cost curve. The quantity associated with that point just also happens to be the same quantity at which the two other lines intersect. To calculate the quantity at that point, use the formula below:

   _______________________________________

EOQ  =  ( [ 2 (Demand) (Setup Cost) ]   /   (Inventory Cost)

(That formula results from using calculus to take the derivative of the Total Cost function at zero … just in case you were wondering.)

When this formula is used to calculate how many to MAKE at a time (instead of how many to BUY at a time), it is sometimes called the Economic Manufacturing Quantity … or EMQ.

1)  Manatee Computers  

Manatee uses EOQ logic to determine the order quantity for its various computer components and is planning its Avatar chip orders. Forecasted annual demand is 10,000 Avatar chips. The setup costs associated with placing and receiving each Avatar chip order is $9.25. It is estimated that the cost to carry an Avatar chip in inventory for a year is $5.00. Manatee calculates the order quantity as follows:


   _______________________________________

EOQ  =  ( [ 2 (Demand) (Setup Cost) ]   /   (Inventory Cost)


   ______________________

EOQ  =  ( [ 2 (10,000) (9.25) ]   /   (5)


   _____________

EOQ  =  ( [ 185,000 ]  /  5


   _______

EOQ  =  (  37,000      =    192.35

Answer:  
The economic order quantity is 192.35 Avatar chips. 





2)  Daytona Jewelry  

Daytona uses EOQ logic to determine the order quantity for its retail stock and is planning its annual  diamond ring orders. Forecasted annual demand is for 16,900 diamond rings. The setup costs associated with placing and receiving each diamond ring order is $312.50. It is estimated that the cost to carry a diamond ring in inventory for a year is $100.00. Calculate the diamond ring EOQ for Daytona.

Answer:   












In order to receive full credit, your answer must fully show your mathematical work, it must be in the form of a complete sentence and it must reference the correct unit of measure.

3)  Marina Flags 

Marina uses EOQ logic to determine the order quantity for the nylon fabric its uses in the manufacturing of its flags. Forecasted annual demand for nylon fabric is for 100,000 yards. The setup costs associated with placing and receiving each nylon fabric order is $50.00. It is estimated that the cost to carry a yard of nylon fabric in inventory for a year is $10.00. Calculate the nylon fabric EOQ for Daytona.

Answer:  
The economic order quantity is 1,000 yards. 






When you are administered this quiz, you will NOT be provided with the formula.
The EOQ formula was first developed around 1915. Unfortunately, as the latter half of the 20th Century progressed, operations professionals found that the formula simply has too many underlying, impractical assumptions to actually be useful in practice. Here are just a VERY FEW of those assumptions:
· Demand is known

· Full inventory cost, full setup costs are known

· “Steady” (level, non-seasonal) demand; constant demand rate
· Steady inventory cost

· Steady setup cost; constant ordering costs
· No quantity discounts; constant price
· No stockouts, shortages or backorders

· Discrete (versus continuous) receiving
· Quantity ordered has no effect on quality, delivery, operations, processes or competitive position

· Local optimizing of each order quantity leads to global optimizing of ALL order quantities
Over the years, mathematical-types have devoted a lot of effort toward “modifying” the EOQ formula to account for such things, but, in the end, there really isn’t any way to anticipate, include or “mathematicize” all the factors that would be important in such a decision.
To make matters worse, Western accountants historically underestimated inventory cost quite a bit, basing their estimate upon only those costs in inventory-related accounts (ie, cost to “carry”/finance inventory) … and overlooking other costs that were caused by inventory …but not posted in inventory accounts (ie, cost if excess inventory turns obsolete, cost to receive/track/count inventory). As a result, the EOQ the formula would usually yield a quantity that was much, much too high.
In other words, it’s pretty well known that the EOQ formula just doesn’t work at all. Nevertheless … and unfortunately … most textbooks still usually contain it (often 5 to 10 pages worth of it) … and most students are still usually expected to learn it.
© 1994, 2003, 2006.  All rights reserved.

3

