INVENTORY MANAGEMENT

Case-exercise: Green coffee


This case-exercise replaces the case-exercise on Page 559 of the textbook

Objective
This case exercises demonstrates the use of long and short costs for optimizing inventory management.

Situation
The raw material for producing ground coffee is green coffee beans. A producer purchases the green coffee from a local distributor and according to client demands, roasts and processes the raw material into ground coffee. The producer buys the coffee by pallets that each contain sixty, 10 kg bags of green coffee. Pricing and delivery conditions requires that the producer purchases the coffee in round lots of multiples of 20 pallets. The producer’s decision is how much green coffee to order: too much he has to keep inventory using cash and storage space; too little he risks a stock out and not being able to satisfy client needs To estimate he uses past data collected continuously over a 90 day period of the number of daily pallets required. This information is in Table GC-1. The producer estimates that the long cost, (cost of stocking a unit that is not demanded) is $25.00/pallet; the short cost, (cost of not stocking a unit that is demanded) is $55.00/pallet .

Table GC-1

	Demand
	20
	40
	60
	80
	100
	120

	N° days this level demanded
	7
	15
	19
	21
	16
	12



Required
1. Using payoff tables for cost, determine the optimum number of pallets of coffee to stock.

2. What is the expected cost for the optimum stocking level of pallets?

3. Determine the expected value under certainty.

4. Determine the expected value of perfect information; EVPI.

5. Show on a line graph expected costs versus the number of pallets of green coffee that are stocked to illustrate the minimum of the expected costs. 

Answers
1. The optimum stocking level is 80 pallets. 

2. Expected cost for the optimum number of cases to stock is $877.78

3. Expected cost under certainty is zero dollars.

4. The expected value of perfect information is $877.78. The complete payoff information for costs is given in Table GC-2
Table GC-2

	 
	 
	Pallets demanded
	 
	Expected

	 
	 
	20
	40
	60
	80
	100
	120
	Cost, $

	Order
	20
	0.00
	1,100.00
	2,200.00
	3,300.00
	4,400.00
	5,500.00
	2,933.33

	point
	40
	500.00
	0.00
	1,100.00
	2,200.00
	3,300.00
	4,400.00
	1,957.78

	No. of
	60
	1,000.00
	500.00
	0.00
	1,100.00
	2,200.00
	3,300.00
	1,248.89

	pallets
	80
	1,500.00
	1,000.00
	500.00
	0.00
	1,100.00
	2,200.00
	877.78

	 
	100
	2,000.00
	1,500.00
	1,000.00
	500.00
	0.00
	1,100.00
	880.00

	 
	120
	2,500.00
	2,000.00
	1,500.00
	1,000.00
	500.00
	0.00
	1,166.67

	Probability
	 
	7.78%
	16.67%
	21.11%
	23.33%
	17.78%
	13.33%
	100.00%



5. The line graph of expected costs versus the number of pallets stocked is in Figure GC-1. It goes through a minimum at a stocking level of 80 pallets.

Figure GC-1





Worked-out-solutions
1. The payoff table is in Table GC-2 that is determined as follows:
· Long cost , (cost of stocking a unit that is not demanded) is $25.00/pallet
· Short cost, (cost of not stocking a unit that is demanded) is $55.00/pallet 

· If 20 pallets are demanded and there are 20 pallets in stock, the cost is zero; the exact amount in stock is used.
· If 40 pallets are demanded and there are 20 pallets in stock, the cost is (40 – 20)*55 = $1,100
· If 80 pallets are demanded and there are 40 pallets in stock, the cost is (80 – 40)*55 = $2,200
· .....
· If 40 pallets are demanded and there are 80 pallets in stock, the cost is (80 – 40)*25 = $1,000
· If 80 pallets are demanded and there are 100 pallets in stock, the cost is (100 – 80)*25 = $500
· Etc.

The table can be developed using the “IF” logic clause of Excel.

Table GC-2

	 
	 
	Pallets demanded
	 
	Expected

	 
	 
	20
	40
	60
	80
	100
	120
	Cost, $

	Order
	20
	0.00
	1,100.00
	2,200.00
	3,300.00
	4,400.00
	5,500.00
	2,933.33

	point
	40
	500.00
	0.00
	1,100.00
	2,200.00
	3,300.00
	4,400.00
	1,957.78

	No. of
	60
	1,000.00
	500.00
	0.00
	1,100.00
	2,200.00
	3,300.00
	1,248.89

	pallets
	80
	1,500.00
	1,000.00
	500.00
	0.00
	1,100.00
	2,200.00
	877.78

	 
	100
	2,000.00
	1,500.00
	1,000.00
	500.00
	0.00
	1,100.00
	880.00

	 
	120
	2,500.00
	2,000.00
	1,500.00
	1,000.00
	500.00
	0.00
	1,166.67

	Probability
	 
	7.78%
	16.67%
	21.11%
	23.33%
	17.78%
	13.33%
	100.00%





2. The expected cost is determined as follows using the first line as an example: 
· $2,933.33 = 0.00*7.78% + 1,100*16.67% + 2,200*21.11% + 3,300*23.33% + 4,400*17.78% + 5,500*13.33%. +7,000*11.11%
· The minimum expected cost is $877.78 when 80 pallets are stocked. This is also the expected value under risk (EVUR).

· The expected value under certainty (EVUC) is zero dollars if the quantity stocked was exactly the amount demanded. The EVPI is $877.78 or the difference between EVUR and EVUC.

3. The line graph of expected costs versus the number of pallets stocked is in Figure GC-1. It goes through a minimum at a stocking level of 80 pallets. 

Green coffee: Expected costs according to N° of pallets stocked
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