Summary – T262 – Operations 

INVENTORY CONTROL WITH UNCERTAINTY AND NO REORDERING, CHAPTER 19

Bierman, Bonini and Hausman (Seventh Edition)

Objective: 
Solve an inventory problem when there is no option to reorder and the good can’t be stored for future orders.  This occurs for companies that produce seasonal or perishable goods.  (Assumption: demand is uncertain but the probability distribution of demand is known).

Example 1:

	Demand Distribution:
	

	Demand (Units)
	Probability

	0
	0.1

	1
	0.3

	2
	0.4

	3
	0.2

	
	1.0


The product can be sold for $5.50 per unit.  Each unit costs $2.50 to make and any leftovers can be salvaged for $0.50.  How many units should be ordered knowing that one cannot reorder nor can the units be stored for future orders?

1. Expected Value Approach: compute different total profits by ordering different policies.

	
	
	Order 1 Unit
	Order 2 Units
	Order 3 Units

	Event Demand
	Demand Probability
	Expected Profit
	Expected Profit
	Expected Profit

	0
	0.1
	 $            (0.20)
	 $            (0.40)
	 $            (0.60)

	1
	0.3
	 $             0.90 
	 $             0.30 
	 $            (0.30)

	2
	0.4
	 $             1.20 
	 $             2.40 
	 $             1.60 

	3
	0.2
	 $             0.60 
	 $             1.20 
	 $             1.80 

	
	1.0
	 $             2.50 
	 $             3.50 
	 $             2.50 


2. Marginal Approach: compute effect on profit by adding one more unit to the order size.

· Probability of not selling an additional unit = 1-p

· Cu = cost of underage: cost of not having any units to sell when a customer wants one

· Co = cost of overage: cost of having any units to sell when a customer doesn’t want one (opportunity cost)

	Policy Go from 
	
	Expected Cost:
	Expected Cost:
	Net Incremental

	Ordering
	P
	Order Next Unit
	Not Order Next Unit
	Cost of Ordering

	0 to 1
	0.9
	0.10 x 2 = 0.20
	0.90 x 3 = 2.70
	-2.50

	1 to 2
	0.6
	0.40 x 2 = 0.80
	0.60 x 3 = 1.80
	-1.00

	2 to 3
	0.2
	0.80 x 2 = 1.60
	0.20 x 3 = 0.60
	1.00


· Keep adding more units until expected cost of ordering >= expect cost of not ordering

· Pc = critical probability = probability where cost of ordering = cost of not ordering

· (1 - Pc) Co = PcCu
3. Cost of Ill Will: consider cost of customer ill will that results when the units are not available

From the same example:

· Cu = unit cost of underage: $3.75 = (5.50 – 2.50) + 0.75

· Co = unit cost of overage: $2.00 = (2.50 – 0.50) 

· Critical ration: Pc = Cu/(Co + Cu) 
· Cu has been changed to account for customer ill will

4. Using a Continuous Probability Distribution: this will allow all feasible possibilities, not just discrete values

· Pc: right tail of the distribution

· Find Z (# standard deviations from the mean)

· Q = Mean Sales +- Z*standard deviation
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