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DEPARTMENT OF MATHEMATICAL SCIENCES

DHAHRAN, SAUDI ARABIA

STAT 591: Special Topics in StatisticsI
Mid Term, Semester- 132, Year 2014
Time: 8:00 pm to 10:00 pm, Tuesday, 6th May, 2014
Student Name: ………………………………………………..ID# ……………...………………………


Name: ………………………………     ID# ……………...………………………

Q1. 
a). Define a control chart and list down some useful runs rules schemes for process monitoring.
b). Define process capability and list down some useful process capability indices. 
c). Write a short note on the functioning of RT laboratory, particularly with reference to SQC 

Q2. 

a). Looking at the charts below, identify which chart refers to the state of in-control and which one out-of control? Provide reasoning for your answer  

i). 
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ii). 
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b). 
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Q3.  
a). Define EWMA statistic for X-bar and derive its mean and variance. Discuss the effect of 
[image: image4.wmf]l

 on EWMA chart..
Q4.. Consider a single sampling plan with n=100 and c=4. Complete the following table for OC curve using different lot qualities:
	 
	 

	             p
	     Pa

	 
	 

	0.00
	

	0.01
	

	0.05
	

	0.15
	

	0.25
	

	0.50
	

	0.80
	

	0.95
	

	0.99
	


Q5.  Refer to dataset called carbon 1 and do the following using R language:.
i). Construct 3D scatterplot with the 99% confidence region and comment on the output.
ii). Provide Matrix of scatterplot and comment.
iii). Construct Hotelling T2 control chart and interpret the output. 
iv). Construct  MEWMA control chart with 
[image: image5.wmf]l

=0.1 and interpret the output.

v). Construct  MCUSUM control chart according to Crosier (1988)
vi). MCUSUM control chart according to Pignatiello and Runger (1990) 
vii). Provide a comparative analysis among (iii)-(vi).
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