Title: Distribution and Inventory Cost Optimisation
Setting the Scene:

There is a vending machine selling one item.  A single distributor is responsible for the delivery of stock to replenish the machine.  The distributor has several modes of transport with known tariffs.  The tariffs are calculated according to the delivery date and the amount transported (i.e. the longer the delivery time and the more units ordered the lower cost per unit.)  When a level of 
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 units is reached an order for a delivery of 
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 units within a delivery time of  
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 hours is placed with the distributor.

Objective:

Find 
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 , 
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 and 
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 to maximise the profits (
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) of the vending machine.

Definition of variables:

	Variable
	Description
	Dimension
	Notes
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	Re-order level
	Units
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	Re-order quantity
	Units
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	Lead time
	Hours
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	Profit
	Rand/Unit
	Realised when unit is sold

	
[image: image12.wmf]L


	Loss sales penalty
	Rand/Unit
	Occurs if there is demand but no stock
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	Holding cost
	Rand/(Unit*Year)
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	Variable cost
	Rand/Unit
	The cost of replenishing one unit
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	Fixed cost
	Rand
	Cost of delivery not dependant on units
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	Number of units
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	Tariff
	Rand/Unit
	


Base case general assumptions:

· Sales, ordering and delivery occurs 24 hours a day, 7 days a week

· The sales for every day are considered equal and normally distributed with known mean and standard deviation
· Transport is deterministic, i.e. the ordered is always delivered within an order delivery time.
· The tariffs are based on the number of pieces transported and the delivery time (assume that it includes the replenishment time)
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Possible problem variations

In the case that the base case problem is solved
· The number of items sold each day of the week is normally distributed with known mean and standard deviation, i.e. there are 7 pairs of numbers, corresponding to each day of the week.

· Deliveries can take place only on weekdays.
· Introduce a stepped tariff function without the fixed cost: 
· r1 [R/unit], when delivery required within 1 hour

· r2 [R/unit], when delivery required within 2 hours, etc. 
· r1>r2>r3>…>rk>rk+1>…
· Introduce a stepped tariff function with fixed cost: 
· Fixed + r1 [R/unit], when delivery required within 1 hour

· Fixed + r2 [R/unit], when delivery required within 2 hours, etc. 
· r1>r2> r3>…>rk>rk+1>…  

· Deliveries are normally distributed with mean = promised lead time and know variation.
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