IE 516 Manufacturing Systems 

Exam I Spring 2006    
NAME _________________________

I agree to have my grades posted by this 6 digit number _________  signed _____________________________
Failure to show working will reduce your grade. 
1. The weekly sales for a product are as follows:

	Period
	1
	2
	3

	Demand
	15
	18
	17


Use exponential smoothing with linear trend and smoothing constants α = 0.2 and β=0.3. Assume that your starting smoothed estimate for month 1 is 15 and your smoothed trend estimate is 0.0. Calculate the forecast for periods 2, 3 and 4. Show your working for at least one calculation
Solution

Eqs on p 423 - 424
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Beta 0.3 T(1) 0

Period

Demand 

A(t)

Smoothed 

Estimate 

F(t)

Smoothed 

Trend T(t)

Forecast 

F(t)

1 15

15.000 0.000

2 18

15.600 0.180 15.000

3 17

16.024 0.253 15.780

4

16.277


2. A forecast has errors of .7, -0.5, 1.0, 0.3, -0.4. The forecast error variance (from past data) is 0.64. Test, using a tracking signal, to see if the forecast is unbiased (use 3 s.d. confidence intervals and a smoothing constant of 0.3).  

Tracking signal range = +/- .55*3*sqrt(0.3) = +/- 0.9037

[image: image2.emf]Tracking Signal Range 0.903742

Period

Forecast 

Error

Smoothed 

Error

Smoothed 

Abs. Error

Tracking 

Signal

0 0.000 0.640 0.000

1 0.7 0.210 0.658 0.319

2 -0.5 -0.003 0.611 -0.005

3 1 0.298 0.727 0.410

4 0.3 0.299 0.599 0.498

5 -0.4 0.089 0.539 0.165


3. The annual demand for a part follows a Poisson distribution with an average of 1 item per month. For mean = 1, the Poisson Distribution p(r) is shown in the table below. Calculate the cumulative distribution G(r) and the backorders B(r) for r = 0 to 4. Show your working for at least one of each calculation.


[image: image3.emf]r 0 1 2 3 4

p(r)  0.368 0.368 0.184 0.061 0.015

G(r)  0.368 0.736 0.920 0.981 0.996

B(r)  1 0.36788 0.103640.02334 0.0043


4. Complete the MRP calculation table, assuming fixed order period replenishment with P = 3 and a lead time of 2 weeks
	Period (weeks)
	
	1
	2
	3
	4
	5
	6

	Gross Requirements
	
	45
	13
	21
	0
	29
	65

	Scheduled Receipts
	
	30
	
	
	
	
	

	Projected on-hand
	40
	25
	12
	-9
	
	
	

	Net Requirements
	
	
	
	9
	
	29
	65

	Planned Order Receipts
	
	
	
	38
	
	
	65

	Planned Order Release
	
	38
	
	
	65
	
	

	
	
	
	
	
	
	
	


a. Briefly describe mixed model production using an example.

See class notes

b. Briefly describe the reflow soldering process. Make sure that you indicate the starting and finishing states of the electronics assembly.

See class notes
c. Briefly describe the causes of the tombstoning effect.

See class notes
d. What is the TAKT time?
See class notes
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