BA 353: OCA 7

D) The most common form of inventory control is called an order-up-to or base-stock policy, where each period the inventory is brought up to a pre-determined base-stock level.  Assume that the manager of an auto parts store must determine the best base-stock level for a particular part, let’s say sparkplugs.  Every week, demand for sparkplugs is normally distributed with mean 75 and standard deviation 25.  
The manager must decide whether to order up to 60, 80, or 100 sparkplugs at the beginning of each week.  At the end of each week, the remaining inventory is the initial order quantity less the random demand.  If the inventory is positive at the end of the week, the manager assesses a $1 holding cost on each unit remaining.  If the inventory is negative, the manager assesses a $5 shortage cost on each unit of demand he could not fill.  
Simulate inventory costs for 2500 weeks for each base-stock level (60, 80, 100) and calculate the average weekly inventory cost for each base-stock level using these simulated trials.  Which base-stock level is the best?

Comments:

· Demand varies.  This is the number one thing that makes inventory control difficult.  If we knew demand was going to be exactly 75 every week, life would be easy – order 75, never any excess or shortages.  But in this (hypothetical) case, we’ll have some slow weeks with demand like 50 (or even lower) and some busy weeks with demand of 100 or more.  We don’t know what demand will be until after we have ordered.

· Example.  Let’s say you choose to start each week with 80 units.  

· If demand is low, let’s say 50, you will have 80 – 50 = 30 units left over at the end of the week.  Units sitting on the shelf not getting sold cost money.  In fact, here, they would cost 30*$1 = $30 in holding costs.  

· If demand, happens to be exactly 80, you’re stoked.  80 – 80 = 0, no holding cost, no shortage cost.

· If demand is high, say 100, you will be short by 100 – 80 = 20 units. Shortages tend to be very expensive – how do customers react when you don’t have the products that they want to buy?  So in this case, 20*$5 = $100 in shortage costs is assessed.
· Best Choice?  Should we start the week with 60, 80 or 100 units?  The first choice, 60, is actually a terrible choice.  With average demand of 75, this means that we will face expensive shortages most weeks.  Is 80 or 100 better then?  With 80, we’ll see more shortages but will not hold too much.  With 100, shortages will be rare but we’ll hold too many units most weeks.  Where is the sweet spot?  In almost all inventory situations, the question is about balance – here, balancing the cost of potential expensive shortages versus the lower cost of holding onto products that were not needed to meet demand.
· Simulation.  Since demand is random, one way to determine best choice is to use simulation!

1) Open the Inventory Simulation Excel file online.  What are we doing in cells A11 through A2510?

2) What is the formula in cell B11?  What are we calculating here?  Why are the absolute referencing $ signs applied only to part of each cell in the formula?

3) What’s the difference between the cells in black and the cells in red in columns B, C and D?
4) In columns F, G and H, we calculate the cost for a specific simulated demand and the three potential base-stock levels (60, 80 or 100).  What Excel function allows us to do this correctly?  If demand were exactly 75, what should the costs be for the three base-stock levels?

5) To get our answers in F8, G8 and H8, we simulate demand 2500 times, determine whether there was a shortage or surplus for our possible base-stocks, calculate the cost, and then… find the average cost of each base-stock level.  The final answer is that the best base-stock level, of the three choices, is to order 100 units.  Why?  It has the lowest average cost – about $37 per week compared to $51 (if we order 80) and $102 (if we only order 60).  The $37 per week is mostly holding costs, although there are still occasional shortages even at 100.  But is 100 the absolute best choice?  Maybe 110 is better, or 150?  Change cells B10, C10 and D10 to 80, 100 and 120, respectively.  Which choice has the lowest cost?  Try 90, 100, and 110.  Try 95, 100 and 105.  This is a long, winding way to get to a binary answer, but does there appear to be any base-stock level with a lower average cost than 100?
6) Change the demand to have mean 200 and sd 40.  Change the costs to $2 for holding and $25 for shortage.  Simulation is a great tool to consider changes like these.  With these new numbers, what is the best base-stock level (to the nearest 10) and what is the corresponding average cost (approximately)?  Search for it by changing the choices in cells B10, C10 and D10 until you narrow down the best choice.
