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Control Charts
I. Definitions 

A. Control: direct; regulate; to verify using a duplicate

B. Controlled experiment: An experiment in which each independent factor is controlled so that its affect can be directly assessed.

C. Control Chart: A graph of a variable, often over time, with the values of the variable compared to control limits; graphically the limits are parallel lines that show statistically reasonable bounds within which values of the variate should lie.

D. Out-of-Control: One or more sample values fall out of the bounds 

E. Process in-control: All values of the variate fall within bounds

F. Statistical Control: The control of an operation or process is judged to be within or outside bounds established using statistical theory.

II. CONTROL VARIABLES

A. Mean 

B. Standard Deviation 

C. Range 

D. Proportion 

III. EDUCATIONAL OBJECTIVES 

A. Introduce a quality control method used in engineering manufacturing 

B. Illustrate sampling variation

IV. CONTROL CHART USE 

A. Central Tendency (Mean or Median of samples)

B. Spread of Data

1. Standard deviation

2. Range (max minus min)

C. Detect outliers

D. Identify gradual trends 

E. Identify abrupt shifts 

F. Examples 

V. METHOD 

A. Mean (
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 known)
Upper control limit:
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Lower control limit:
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where z~ N (0,1) for probability p


n = sample size 
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B. Mean (
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Upper control limit:
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Lower control limit:
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Note: 1) use t, not z 

2) use s, not 
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C.
Example:

D.
Example:

VI. ASSUMPTIONS
A. Subsets or samples are independent of each other 

B. Variation is random

C. Normal or t distribution 

D. Constant 
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 and constant
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E. All samples of same size 
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