OM assignment #5
1a)
Sample 1 = 8/300 = 0.02666 = 2.7%
Sample 2 = 9/300 = 0.03 = 3%
Sample 3 = 4/300 = 0.01333 = 1.3%
Sample 4 = 7/300 = 0.02333 = 2.3%
Sample 5 = 9/300 = 3%
Sample 6 = 6/300 = 0.02 = 2%
Sample 7 = 5/300 = 0.01666 = 1.7%

b)  The best estimate for the true percentage would be to obtain the average among all the samples.

Average = 0.02285 = 2.3%

c)  This process would be statistically in control because all the percentages of defects are within the range of 4.7% and 0.3%.  It is also randomly distributed above and below the average so there are no patterns present.  It would only be out of control if there is a sample present with a value that is higher than 4.7% and under 0.3%.

d)  p2bar = 2%
0.02(+/-) 1.96*sqrt((0.02(1-0.02)/7)
0.02 +/- 1.96*0.052915
0.02 +/- 0.1037
[-0.0837, 0.1237]  [0, 0.1237]
The confidence level at 95% would be 0% and 12.37% because it is not possible to have a negative percentage value for this process.
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It is out of control because all the values are above the average line and none are below.  Since there is a pattern the process is statistically out of control.



2
	Sample
	X1
	X2
	X3
	X4
	X5
	X6
	mean
	R

	1
	85.2
	84.2
	84.1
	84.2
	85.7
	84
	84.56666667
	1.7

	2
	83.4
	83.3
	84.4
	84.7
	86.8
	86.5
	84.85
	3.5

	3
	86.3
	84.3
	86.2
	83.2
	84.1
	84.4
	84.75
	3.1

	4
	86.8
	84.8
	83.5
	83.1
	86.8
	83.3
	84.71666667
	3.7

	5
	86.7
	86.8
	86
	83.4
	83.6
	84.5
	85.16666667
	3.4

	6
	85.4
	86.8
	85.4
	84.2
	85.1
	85.5
	85.4
	2.6

	7
	85.1
	83.3
	84.3
	84.8
	84.5
	86
	84.66666667
	2.7

	8
	86.3
	84.6
	85
	84.8
	85.5
	84.9
	85.18333333
	1.7

	9
	85.7
	85.3
	86.5
	86.3
	84.8
	86.6
	85.86666667
	1.8

	10
	83.9
	84.2
	85.8
	86.9
	83.7
	84.9
	84.9
	3.2

	
	
	
	
	
	
	
	X2bar
	Rbar

	
	
	
	
	
	
	average
	85.00666667
	2.74

	x-chart
	
	
	
	
	
	rounded
	85
	2.74

	n = 6
	
	
	
	
	
	
	
	

	A2 = 0.483
	
	
	
	
	
	
	

	85 +/- 0.483*2.74
	
	
	
	
	
	
	

	85 +/- 1.32342
	
	
	
	
	
	
	

	UCL = 86.32
	
	
	
	
	
	
	

	LCL = 83.68
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	r-chart
	
	
	
	
	
	
	
	

	D3= 0.000
	
	
	
	
	
	
	

	D4= 2.004
	
	
	
	
	
	
	

	LCL = 2.74*0 = 0
	
	
	
	
	
	
	

	UCL = 2.74*2.004 = 5.49
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Based on the charts, the process is in control because there aren’t any immediate identifiable patterns that would suggest that the process is out of control.

3)
	UCL = 87

	LCL = 84.5


X2bar = 85
K=2.536
Rbar = 2.74
Sigma = Rbar / K = 2.74/2.536 = 1.08

Z(UCL) = 2/1.08 = 1.85   0.4678
Z(LCL) = 0.5 / 1.08 = 0.46  0.1772

P = 0.4678 + 0.1772 = 0.645
Therefore, the percentage of concrete slabs that meet the designer specification is 64.5%.
average	2	2	2	2	2	2	2	UCL	12.370000000000001	12.370000000000001	12.370000000000001	12.370000000000001	12.370000000000001	12.370000000000001	12.370000000000001	LCL	0	0	0	0	0	0	0	 Number of errors	8	9	4	7	9	6	5	X-Chart
84.566666666666663	84.850000000000009	84.75	84.716666666666697	85.166666666666671	85.399999999999991	84.666666666666671	85.183333333333266	85.866666666666674	84.90000000000002	average	85	85	85	85	85	85	85	85	85	85	UCL	86.32	86.32	86.32	86.32	86.32	86.32	86.32	86.32	86.32	86.32	LCL	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	83.679999999999978	R-Chart
1.7000000000000028	3.5	3.0999999999999943	3.7000000000000042	3.3999999999999901	2.5999999999999943	2.7000000000000042	1.7000000000000028	1.799999999999996	3.2000000000000042	R	2.74	2.74	2.74	2.74	2.74	2.74	2.74	2.74	2.74	2.74	UCL	5.49	5.49	5.49	5.49	5.49	5.49	5.49	5.49	5.49	5.49	LCL	0	0	0	0	0	0	0	0	0	0	