Winter, 2007

Tuesday, March 13


Stat 322 - Lecture 31
Control Charts (16.3, 16.4)

Recap: 
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-charts monitor process location by examining sample means over time. Simplest rule is to see if sample mean falls more than 3 standard deviations from the process mean.  When we don’t have population parameter values, we will estimate them from the data (should have at least 20 samples, with 3-6 observations in each sample)
Performance Measures: Would like to not see out of control points when process is in control, but to quickly see out of control points when process is not in control.

· error probabilities: what is the probability of an out of control point?

· average run length: how many observations need before see an out-of-control point?

Other Control Charts
Example 1: A new machine fills boxes of cereal by weight. Five observations on amount of fill are taken every hour until 20 such samples are obtained.  These data are in cereal.mtw.  
We can construct control limits for the sample standard deviations. The center limit will be at the average of the sample standard deviations (
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).  To estimate SD(S), will use 
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(p. 709)
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(a) Choose Stat > Control Charts > S. Enter C2 as the single column and C1 in the subgroup size box (or the number 5).  Is the process in control with respect to variation?

(b) Again, it’s often easier to work with the range, so we will start with the average of the ranges and then “3 SD” (p. 711).  Repeat (a), this time choose Stat > Control Charts > R.
Example 2: A process that produces transistors is sampled every 4 hours. At each time point, 50 transistors are randomly sampled, and the number of defectives is observed. Here are 24 samples (transistors.mtw):
	sample
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	# def
	3
	1
	4
	2
	0
	2
	3
	3
	5
	4
	1
	1

	sample
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	# def
	1
	2
	0
	3
	2
	2
	4
	1
	3
	0
	2
	3


(a) What would be an appropriate way to monitor this process?

(b) What would be an appropriate center line to use to monitor the proportion of defectives? 

(c) What is the standard deviation associated with this center line?

(d) Choose Stat > Control Charts > Attribute Charts > P.  Enter C2 as the variable and 50 as the subgroup size. Are there any points out of control?  What do you notice about the lower control limit?
Example 3: Twenty rebuilt pumps were sampled from the hydraulics shop of an aircraft rework facility. The number of defects per pump recorded are in pumps.mtw. 

(a) What would be an appropriate random variable to consider here? (Let X measure the … )

(b) What would be an appropriate center line to use to monitor the average number of defectives? 

(c) What is the standard deviation associated with this center line?

(d) Choose Stat > Control Charts > Attribute Charts > C. Enter C2 as the variable.  Is the process in control with respect to the number of defectives?

Big Picture Question: What assumption are you making about the “attribute” to continue to use this center line ±  3 rule? Is it appropriate in the above examples?
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