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1. This question concerns aggregating three demands: A, B and C with percentage demand variability and the weights as follows:

	
	A
	B
	C

	Weight
	 0.4
	 0.2
	 0.4  

	SD (demand variability)
	12
	13
	15


The covariance matrix V for these three demands is:

	144
	80
	-5

	80
	169
	45

	-5
	45
	225


Calculate the demand variability (standard deviation) of the aggregated demand.
w*V*w’  where w = [ 0.4 0.2 0.4]  



Demand Variance = w*V*w’ = 84.2 

Demand Variability = √84.2 = 9.18
2.  
A single stage supply chain consists of a retailer and manufacturer. The lead times for orders to reach the manufacturer is 1 week and the delivery time is 1 week. The retailer aims to keep 2 weeks safety stock. If the retailer likes to order enough to cover the demand for the week + the next 2 weeks + the safety stock. Show in the table below how the data for the supply chain will change when the demand changes in period 2 from 100 to 115. Note that the demand occurs after the quantity has been ordered for that week.

	Week
	Starting

Inventory
	On Order
	Order Up

To Target
	Order

Quantity
	Demand

	1
	300
	100
	500
	100
	100

	2
	300
	100
	500
	100
	115

	3
	285
	100
	575
	190
	100

	4
	285
	190
	500
	25
	100

	5
	375
	25
	500
	100
	100

	6
	300
	100
	500
	100
	100


a. A project justification uses Net Present Qualitative Flow. List three main limitations to this approach.
Difficult to weigh importance factors, needs to be normalized, tedious to calculate, just an estimate, can be biased

b. List 2 main ways in which the demand amplification in question 2 could be reduced.
1. Better forecasting techniques or demand smoothing

2. Better communication/ information sharing

           3. Shorter lead times
c. What are two main difficulties with using Mixed Integer Programming Models for typical manufacturing/ supply chain problems?

1. Difficult to solve for problems with thousands of products/time consuming
2. Integer constraints difficult to solve

3. Requires accurate demand measurements for each product















