
HW #2 Quality Control, Spring 2013, [+10 points] 
Due 4 / 9 (Tue) [ Submit after the Tuesday seminar, or put in my mailbox ] 

Q1. Range method [+3]  
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  be the relative range.  

1) Find the p.d.f. of W . 

2) Calculate ][2 WEd   and compare it with Table’s value. 

3) Do you know the name of this distribution of W  ?  

 (answer is not unique; clearly state why do you call its name) 

Q2. ARL [+2] 

The average run length is numerically obtained by the Monte Carlo method as follows:  
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where MLL ,...,1  are iid replications of L .  

1) Calculate the in-control ARL under the 3-sigma limits by Monte Carlo simulation 

(with codes). Compare your result with the theoretical value.  

2) Do the same thing as 1) for ][LSD . 

Q3. P-chart [+2] A manufacture conducts a waterproof testing for 5 electric boards. The 

number of defective circuits on the board is recorded as follows: 

Board ID 1 2 3 4 5 
The number of defectives circuits 20 20 23 25 12 

The number of circuits 200 200 200 200 200 
1. Draw a p-control chart. 

2. The p-chart based on 3-sigma limits relies on the normal approximation. Please discuss 

whether the normal approximation to this dataset is suitable or not.  

(answer is not unique; give numerical or theoretical evidence for your answer) 

Q4. OC curve for P-chart [+2] 

Draw OC curve for n=50 with LCL=0.0303, UCL=0.3697 by directly computing the 

Binomial probability masses (using computer). Compare your results with the OC curve 

based on hand writing. 
















