IE 516 Manufacturing Systems 

Exam I Spring 2008    
NAME _________________________

Failure to show working will reduce your grade. 

1. The monthly sales for the new iGame are as follows (in thousands):

	Period
	1
	2
	3

	Demand
	72
	76
	92


Use exponential smoothing with linear trend and smoothing constants α = 0.3 and β=0.2. Assume that your starting smoothed estimate for month 1 is 72 and your smoothed trend estimate is 0.0. Calculate the forecast for periods 2, 3 and 4, calculated in periods 1, 2 and 3 respectively. Show your working for at least one calculation

Solution


[image: image1.emf]Alpha 0.3 F(1) 72

Beta 0.2 T(1) 0

Period

Demand 

A(t)

Smoothed 

Estimate 

F(t)

Smoothed 

Trend T(t)

Forecast 

F(t)

1 72

72.000 0.000

2 76

73.200 0.240 72.000

3 92

79.008 1.354 73.440

4

80.362


a. Briefly describe mixed model production using an example. See class notes
b. What is the TAKT time?

See class notes 
c. An assembly requires thirty  components from 30 different suppliers. What must be the service level for each of the 30 components to start on-time assembly with 95% confidence?

S^30 = .95
S = .9983
d. Briefly describe, using diagrams, the operation of a dual card kanban system.

See class notes

e. How can work-in-process be systematically reduced using a kanban system

See class notes

3. Items are consumed at a constant rate of 200 per month, with an ordering cost of $420 and a holding cost of $2 per item per month. The minimum reorder interval is one month and all order cycles are places on a power-of-2 multiple of months (1, 2 , 4, … months) in order to share truck capacity with other items.

a. What is the least cost reorder interval? 
b. How much does it add to the total cost compared with using the EOQ? 
Q* = sqrt(2AD/h) = sqrt( 2*420*200/2) Q*=290
( 1.449 Months


Power of 2 : 
|
|
|
1.449 rounds to 2 months



1
1.41
4

½(T’/T* + T*/T’)= 0.5(2/1.449  +  1.449/2)  (1.052  ie  5.2% cost increase

4. The mean annual demand for an item is 60 units per year with an assumed a Poisson distribution, the holding cost is $35 per item per year, the replenishment lead time is 40 days, and the cost of a backorder is $140.  Calculate the reorder point (assuming a normal distribution of demand and using the critical ratio). 
Demand over lead time θ = (60/365) * 40 = 6.576
σ = SQRT(6.576) = 2.564
b/(b+h) = 140/(140+35) = 0.8
Φ(0.8) = 0.84

r* = 6.576+ 0.84(2.564) = 8.730
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