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Quality Tools


Chapter 7

Quality Tools: Perfecting Processes
Solutions to Odd-Numbered End-of-Chapter Problems

1.
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	Type
	Number of Complaints
	Cumulative Total
	Percent of Total
	Cumulative Percent

	Community Bathrooms
	32
	32
	43%
	43%

	Lack of Privacy
	18
	50
	24%
	68%

	Problems with roommate
	16
	66
	22%
	89%

	Noise
	8
	74
	11%
	100%

	Total
	74
	 
	 
	 


3.

[image: image2.emf]0

5

10

15

20

25

30

35

40

Irregular

Size

Improper

Color

Stitching

Mistakes

Poor

Fabric


	Type
	Number of Complaints
	Cumulative Total
	Percent of Total
	Cumulative Percent

	Irregular Size
	34
	34
	38%
	38%

	Improper Color
	28
	62
	31%
	69%

	Stitching Mistakes
	17
	79
	19%
	88%

	Poor Fabric
	11
	90
	12%
	100%

	Total
	90
	 
	 
	 


5. A2= 1.023

UCL = 122 + 1.023(12) =  134.276

LCL = 122 - 1.023(12) = 109.724

7.

	Sample
	 
	Observation
	 
	
	
	

	Number
	1
	2
	3
	
	X-bar
	R

	1
	$20.00
	$40.00
	$60.00
	
	40
	40

	2
	$35.00
	$50.00
	$10.00
	
	31.67
	40

	3
	$40.00
	$20.00
	$75.00
	
	45
	55

	4
	$30.00
	$125.00
	$50.00
	
	68.33
	95

	5
	$20.00
	$40.00
	$20.00
	
	26.67
	20

	
	
	
	
	
	
	

	
	
	
	X-double bar
	42.33
	

	A2
	1.023
	
	R-bar
	 
	50
	

	
	
	
	
	
	
	

	
	
	UCL =
	93.483333
	
	
	

	
	
	LCL =
	-8.81667
	
	
	



Since the value can’t be negative, the LCL is at zero.
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9.

	Sample
	      Observation
	
	
	

	Number
	1
	2
	
	
	R

	1
	78
	76
	
	
	2

	2
	78
	75
	
	
	3

	3
	77
	77
	
	
	0

	4
	79
	77
	
	
	2

	5
	76
	78
	
	
	2

	
	
	
	
	
	

	A2
	1.88
	
	
	
	

	D3
	0
	
	R-bar
	 
	1.8

	D4
	3.268
	
	
	
	

	
	
	UCL
	5.88
	
	

	
	
	LCL
	0
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11. 

	
	10:00
	11:00
	12:00
	1:00
	2:00

	1
	2
	6
	4
	3
	6

	2
	3
	6
	2
	3
	6

	3
	6
	5
	2
	4
	6

	4
	5
	5
	2
	5
	2

	5
	6
	2
	3
	2
	3

	6
	6
	5
	2
	4
	2

	x-bar
	4.6667
	4.8333
	2.5
	3.5
	4.167

	x dblbar
	3.9333
	
	
	
	

	range
	4
	4
	2
	3
	4

	Rbar
	3.4
	
	
	
	

	A2
	0.48
	
	
	
	

	UCL = 
	5.5653
	
	
	
	

	LCL =
	2.3013
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	x-bar
	UCL
	LCL
	Xdblbar

	10:00
	4.6667
	5.5653
	2.301
	3.933
	

	11:00
	4.8333
	5.5653
	2.301
	3.933
	

	12:00
	2.5
	5.5653
	2.301
	3.933
	

	1:00
	3.5
	5.5653
	2.301
	3.933
	

	2:00
	4.1667
	5.5653
	2.301
	3.933
	


	R-chart Parameters
	
	

	R-bar
	3.4
	
	
	

	D3
	0
	
	
	

	D4
	2
	
	
	

	UCL
	6.8
	
	
	

	LCL
	0
	
	
	

	
	
	
	
	

	
	R-bar
	UCL
	LCL
	R

	10:00
	3.4
	6.8
	0
	4

	11:00
	3.4
	6.8
	0
	4

	12:00
	3.4
	6.8
	0
	2

	1:00
	3.4
	6.8
	0
	3

	2:00
	3.4
	6.8
	0
	4
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13.

	Sample
	        Observation
	
	
	
	

	Number
	1
	2
	
	
	X-bar
	R

	1
	10.1
	20.2
	
	
	15.15
	10.1

	2
	19.3
	94.1
	
	
	56.70
	74.8

	3
	8.1
	35.8
	
	
	21.95
	27.7

	4
	21.2
	43.1
	
	
	32.15
	21.9

	5
	32.1
	26.7
	
	
	29.40
	5.4

	
	
	
	
	
	
	

	
	
	
	X-double bar
	31.07
	

	A2
	1.88
	
	R-bar
	 
	27.98
	

	
	
	
	
	
	
	

	
	X-bar
	UCL
	83.67
	
	
	

	
	
	LCL
	-21.53
	(effectively 0)
	
	

	
	R
	UCL
	91.44
	
	
	

	
	
	LCL
	0
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15.

	Sample
	                     Observation
	 
	
	

	Number
	1
	2
	3
	4
	X-bar
	R

	1
	0.35
	0.36
	0.35
	0.34
	0.35
	0.02

	2
	0.34
	0.36
	0.36
	0.35
	0.35
	0.02

	3
	0.21
	0.26
	0.36
	0.35
	0.30
	0.15

	4
	0.31
	0.34
	0.34
	0.36
	0.34
	0.05

	5
	0.47
	0.49
	0.36
	0.35
	0.42
	0.14

	
	
	
	
	
	
	

	
	
	
	X-double bar
	0.35
	

	A2
	0.729
	
	R-bar
	 
	0.076
	

	
	
	
	
	
	
	

	
	X-bar
	UCL
	0.41
	
	
	

	
	
	LCL
	0.30
	
	
	

	
	R
	UCL
	0.17
	
	
	

	
	
	LCL
	0
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17.

	x-bar bar=
	22
	
	A2 =
	0.483
	
	
	

	R bar = 
	7
	
	A2 *Rbar=
	3.381
	sigma =
	1.127
	

	UCL
	25.381
	
	
	
	
	
	

	LCL
	18.619
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	X bar
	X bar bar
	 mean to +1 sigma
	+1 sigma to +2
	+2 sigma to +3
	 mean to -1 sigma
	-1 sigma to -2
	-2 sigma to -3

	19.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	23.33333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	18.33333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	18.66667
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	22.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	25.16667
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	21.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	22.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	21.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	19
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	25.83333
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619

	24.5
	22
	23.127
	24.254
	25.381
	20.873
	19.746
	18.619
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Calculate UCL and LCL by using Exhibit 7.16 in the text. Calculate sigma by dividing the difference between UCL and x double bar by 3. Here UCL is 25.381 and LCL is 18.619. Sigma is 1.127.  The X double bar plus 1 sigma is 23.127, plus 2 sigma is 24.254, and plus 3 sigma is 25.381.  X double bar minus 1 sigma is 20.873, minus 2 sigma is 19.746, and the lower LCL is 18.619.  Checking for values outside of the control limits and also using Exhibit 7.20 to check for violations we find that:  there is one X-bar below the LCL, and one x-bar above the UCL.  With the R chart UCL at 14.028 and the LCL at 0, there are no violations, so the variability within each sample appears in control.
19.  

	
	Monday
	Tuesday 
	Wednesday
	Thursday
	Friday
	

	1
	14
	12
	12
	9
	11
	9
	14
	9
	16
	15

	2
	10
	8
	16
	14
	10
	14
	11
	14
	9
	12

	3
	10
	10
	9
	13
	11
	8
	14
	9
	15
	8

	4
	9
	13
	8
	8
	14
	12
	10
	10
	14
	14

	5
	16
	16
	16
	11
	15
	8
	16
	12
	8
	10

	6
	13
	16
	12
	13
	16
	16
	12
	14
	10
	9

	7
	14
	11
	15
	11
	14
	11
	16
	13
	12
	13

	8
	8
	13
	14
	8
	12
	12
	16
	9
	8
	8

	9
	9
	13
	12
	13
	16
	11
	12
	12
	13
	14

	10
	10
	12
	11
	14
	13
	12
	9
	12
	13
	11

	X-BAR
	11.3
	12.4
	12.5
	11.4
	13.2
	11.3
	13
	11.4
	11.8
	11.4

	R
	8
	8
	8
	6
	6
	8
	7
	5
	8
	7

	x-dbl bar
	11.97
	
	
	
	
	
	
	
	
	

	R-bar
	7.1
	
	
	
	
	
	
	
	
	


	X-bar chart parameters
	
	

	A2 value
	0.31
	
	
	

	UCL
	14.171
	
	
	

	LCL
	9.769
	
	
	

	
	
	
	
	

	
	X-BAR
	UCL
	LCL
	Xdbl bar

	1
	11.3
	14.171
	9.769
	11.97

	2
	12.4
	14.171
	9.769
	11.97

	3
	12.5
	14.171
	9.769
	11.97

	4
	11.4
	14.171
	9.769
	11.97

	5
	13.2
	14.171
	9.769
	11.97

	6
	11.3
	14.171
	9.769
	11.97

	7
	13
	14.171
	9.769
	11.97

	8
	11.4
	14.171
	9.769
	11.97

	9
	11.8
	14.171
	9.769
	11.97

	10
	11.4
	14.171
	9.769
	11.97
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	R-Chart parameters
	
	

	D3
	0.22
	
	
	

	D4
	1.78
	
	
	

	UCL
	12.638
	
	
	

	LCL
	1.562
	
	
	

	
	
	
	
	

	
	R
	R-bar
	UCL
	LCL

	Sample 1
	8
	7.1
	12.64
	1.562

	Sample 2
	8
	7.1
	12.64
	1.562

	Sample 3
	8
	7.1
	12.64
	1.562

	Sample 4
	6
	7.1
	12.64
	1.562

	Sample 5
	6
	7.1
	12.64
	1.562

	Sample 6
	8
	7.1
	12.64
	1.562

	Sample 7
	7
	7.1
	12.64
	1.562

	Sample 8
	5
	7.1
	12.64
	1.562

	Sample 9
	8
	7.1
	12.64
	1.562

	Sample 10
	7
	7.1
	12.64
	1.562
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21. 

	
	X-bar chart parameters

	
	Xdbl bar
	4.9
	
	

	
	UCL
	5.9352
	
	

	
	LCL
	3.959
	
	

	
	
	
	
	

	
	x-bar
	xdblbar
	UCL
	LCL

	1
	4.9917
	4.9
	5.935
	3.959

	2
	4.8239
	4.9
	5.935
	3.959

	3
	5.052
	4.9
	5.935
	3.959

	4
	4.7503
	4.9
	5.935
	3.959

	5
	4.4664
	4.9
	5.935
	3.959

	6
	5.5981
	4.9
	5.935
	3.959
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	R-Chart parameters
	

	
	UCL
	7.4
	
	

	
	LCL
	1.6
	
	

	
	Rbar
	4.5
	
	

	
	
	
	
	

	
	
	
	
	

	
	R
	Rbar
	UCL
	LCL

	1
	4.0
	4.5
	7.4
	1.6

	2
	4.178
	4.5
	7.4
	1.6

	3
	4.678
	4.5
	7.4
	1.6

	4
	4.718
	4.5
	7.4
	1.6

	5
	4.278
	4.5
	7.4
	1.6

	6
	5.078
	4.5
	7.4
	1.6



[image: image15.emf]R-chart

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

1 2 3 4 5 6

R

Rbar

UCL

LCL


23.  There are no patterns that would be considered nonrandom.

25.

	Upper specification
	0.5

	Lower specification
	0.46

	Standard deviation
	0.005

	
	
	

	Cp=
	1.3333333
	



Yes, the process is capable.

27.  

	Rider Process

	Upper specification
	1

	Lower specification
	0.5

	Standard deviation
	0.11

	
	
	

	Cp=
	0.757576
	


Push Mower

	Push Mower Process

	Upper specification
	1

	Lower specification
	0.5

	Standard deviation
	0.06

	
	
	

	Cp=
	1.38889
	



Only the push mower can reliably meet the requirements.

29.

	sigma =
	0.298

	
	

	UCS
	31.5

	LCS
	28.5

	UCS_LCS
	3

	
	

	Cp=
	1.677852


Yes, the process is capable with a Cp greater than 1.

31.

	Upper specification
	0.2508

	Lower specification
	0.2492

	Standard deviation
	0.0002

	Process Mean
	0.2503

	Cpk=
	0.833333
	


With a Cpk of less than 1, the process is not capable of meeting customer specs, so the 

cutting tool should be changed.

33.

	Upper specification
	0.752

	Lower specification
	0.748

	Standard deviation
	0.0003

	Process Mean
	0.7489

	Cpk=
	1
	


A process mean of .7489 yields a Cpk of exactly 1. A mean smaller than that will yield a Cpk of less than 1. .7489 would be the minimum process mean for starting.

35.

	8
	4
	0
	6

	5
	5
	8
	8

	0
	6
	1
	7

	0
	8
	0
	0

	7
	5
	8
	7

	5
	7
	5
	6

	3
	5
	7
	6

	3
	0
	3
	5

	
	
	
	

	
	
	
	

	pbar= 
	0.04
	
	

	
	
	
	

	sigma=
	0.0196
	
	

	
	
	
	

	UCL=
	0.0988
	
	

	LCL
	-0.019
	0
	


37.

	2
	6
	4

	5
	1
	3

	6
	3
	6

	3
	3
	4

	4
	4
	2

	3
	1
	6

	
	
	

	cbar=
	3.6667
	

	sigma=
	1.9149
	

	
	
	

	UCL =
	9.4112
	

	LCL = 
	-2.078
	

	LCL is at 0
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Sheet1

		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************
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		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		21		Telemarketing call center

						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		20

		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		21		Telemarketing call center

						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		1		1		1		1

		2		2		2		2

		3		3		3		3
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Sheet1

		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		20

		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		21		Telemarketing call center

						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		1		1		1		1

		2		2		2		2
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		4		4		4		4
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		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		20

		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392
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						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		Sample 4		Sample 4		Sample 4		Sample 4

		Sample 5		Sample 5		Sample 5		Sample 5

		Sample 6		Sample 6		Sample 6		Sample 6

		Sample 7		Sample 7		Sample 7		Sample 7

		Sample 8		Sample 8		Sample 8		Sample 8
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		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		20

		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		21		Telemarketing call center

						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		New Problems for ch. 7

		11

				10:00		11:00		12:00		1:00		2:00

		1		2		6		4		3		6

		2		3		6		2		3		6

		3		6		5		2		4		6

		4		5		5		2		5		2

		5		6		2		3		2		3

		6		6		5		2		4		2

		x-bar		4.6666666667		4.8333333333		2.5		3.5		4.1666666667

		x dblbar		3.9333333333

		range		4		4		2		3		4

		Rbar		3.4

		A2		0.48

		UCL =		5.5653333333

		LCL =		2.3013333333

				x-bar		UCL		LCL		Xdblbar

		10:00		4.6666666667		5.5653333333		2.3013333333		3.9333333333

		11:00		4.8333333333		5.5653333333		2.3013333333		3.9333333333

		12:00		2.5		5.5653333333		2.3013333333		3.9333333333

		1:00		3.5		5.5653333333		2.3013333333		3.9333333333

		2:00		4.1666666667		5.5653333333		2.3013333333		3.9333333333

		R-chart Parameters

		R-bar		3.4

		D3		0

		D4		2

		UCL		6.8

		LCL		0

				R-bar		UCL		LCL		R

		10:00		3.4		6.8		0		4

		11:00		3.4		6.8		0		4

		12:00		3.4		6.8		0		2

		1:00		3.4		6.8		0		3

		2:00		3.4		6.8		0		4

		19

		Application processing time for loans at First City Bank

				Monday				Tuesday				Wednesday				Thursday				Friday

		1		14		12		12		9		11		9		14		9		16		15

		2		10		8		16		14		10		14		11		14		9		12

		3		10		10		9		13		11		8		14		9		15		8

		4		9		13		8		8		14		12		10		10		14		14

		5		16		16		16		11		15		8		16		12		8		10

		6		13		16		12		13		16		16		12		14		10		9

		7		14		11		15		11		14		11		16		13		12		13

		8		8		13		14		8		12		12		16		9		8		8

		9		9		13		12		13		16		11		12		12		13		14

		10		10		12		11		14		13		12		9		12		13		11

		X-BAR		11.3		12.4		12.5		11.4		13.2		11.3		13		11.4		11.8		11.4

		R		8		8		8		6		6		8		7		5		8		7

		x-dbl bar		11.97

		R-bar		7.1

		X-bar chart parameters

		A2 value		0.31

		UCL		14.171

		LCL		9.769

				X-BAR		UCL		LCL		Xdbl bar

		1		11.3		14.171		9.769		11.97

		2		12.4		14.171		9.769		11.97

		3		12.5		14.171		9.769		11.97

		4		11.4		14.171		9.769		11.97

		5		13.2		14.171		9.769		11.97

		6		11.3		14.171		9.769		11.97

		7		13		14.171		9.769		11.97

		8		11.4		14.171		9.769		11.97

		9		11.8		14.171		9.769		11.97

		10		11.4		14.171		9.769		11.97

		R-Chart parameters

		D3		0.22

		D4		1.78

		UCL		12.638

		LCL		1.562

				R		R-bar		UCL		LCL

		Sample 1		8		7.1		12.638		1.562

		Sample 2		8		7.1		12.638		1.562

		Sample 3		8		7.1		12.638		1.562

		Sample 4		6		7.1		12.638		1.562

		Sample 5		6		7.1		12.638		1.562

		Sample 6		8		7.1		12.638		1.562

		Sample 7		7		7.1		12.638		1.562

		Sample 8		5		7.1		12.638		1.562

		Sample 9		8		7.1		12.638		1.562

		Sample 10		7		7.1		12.638		1.562

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		20

		1		10.3		10.5		10.2		10.9		8.2		7.9		11		9.5		7.3		9.2

		2		11.2		8.3		8.1		8.3		10.5		8		8.7		9.1		8.7		9.5

		3		8.4		9.2		11.5		10.2		9.7		8.1		9.4		9.4		5.9		9.6

		4		10.7		10.7		10.3		9.5		9.1		9.2		8.5		10.3		6.8		10.8

		5		8.6		11.4		9.6		10.3		11.3		6.6		11.1		10		8		9.4

		6		10.1		9.7		10.6		8.2		8.7		8.3		9.2		8.8		9		8.2

		7		11.3		9.6		11.1		8.6		8.1		8.1		8.6		10.4		8.3		9.6

		8		10.1		10		9.8		10.6		8		7.5		9.4		9.2		7.5		8.1

		X-BAR		10.0875		9.925		10.15		9.575		9.2		7.9625		9.4875		9.5875		7.6875		9.3

		R		2.9		3.1		3.4		2.7		3.3		2.6		2.6		1.6		3.1		2.7

		x-dbl bar		9.29625

		R-bar		2.8

		X-bar chart parameters

		A2 value		0.37

		UCL		10.33225

		LCL		8.26025

				X-BAR		UCL		LCL		Xdbl bar

		Sample 1		10.0875		10.33225		8.26025		9.29625

		Sample 2		9.925		10.33225		8.26025		9.29625

		Sample 3		10.15		10.33225		8.26025		9.29625

		Sample 4		9.575		10.33225		8.26025		9.29625

		Sample 5		9.2		10.33225		8.26025		9.29625

		Sample 6		7.9625		10.33225		8.26025		9.29625

		Sample 7		9.4875		10.33225		8.26025		9.29625

		Sample 8		9.5875		10.33225		8.26025		9.29625

		Sample 9		7.6875		10.33225		8.26025		9.29625

		Sample 10		9.3		10.33225		8.26025		9.29625

		R-Chart parameters

		D3		0.14

		D4		1.86

		UCL		5.208

		LCL		0.392

				R		R-bar		UCL		LCL

		Sample 1		2.9		2.8		5.208		0.392

		Sample 2		3.1		2.8		5.208		0.392

		Sample 3		3.4		2.8		5.208		0.392

		Sample 4		2.7		2.8		5.208		0.392

		Sample 5		3.3		2.8		5.208		0.392

		Sample 6		2.6		2.8		5.208		0.392

		Sample 7		2.6		2.8		5.208		0.392

		Sample 8		1.6		2.8		5.208		0.392

		Sample 9		3.1		2.8		5.208		0.392

		Sample 10		2.7		2.8		5.208		0.392

		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************		*************

		21		Telemarketing call center

						Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6

				1		6.8		3.9		5.8		2.9		2.9		6.8

				2		2.9		3.9		2.9		4.9		2.9		3.9

				3		5.8		5.8		2.9		6.8		2.9		5.8

				4		3.9		4.9		2.9		5.8		2.9		4.9

				5		4.9		2.9		6.8		6.8		7.2		2.9

				6		2.8		6.8		3.9		2.1		2.9		8.0

				7		5.8		5.8		4.9		6.8		4.9		6.8

				8		4.9		6.8		6.8		2.9		3.9		4.9

				9		3.9		3.9		5.8		6.8		2.9		5.8

				10		6.8		7.1		3.9		3.9		6.8		5.8

				11		3.9		2.9		6.8		3.9		5.8		6.8

				12		2.9		6.8		5.8		3.9		7.2		3.9

				13		6.8		2.9		7.6		4.9		3.9		5.8

				14		6.8		3.9		3.9		5.8		4.9		5.8

				15		5.8		3.9		4.9		2.9		4.9		5.8

				x-bar		5.0		4.8		5.1		4.8		4.5		5.6

				Xdbl bar		4.9

				R		4.0		4.2		4.7		4.7		4.3		5.1

				R-bar		4.5

				A2		0.22

				D3		0.35

				D4		1.65

				X-bar chart parameters

				Xdbl bar		4.9

				UCL		5.93516

				LCL		3.9589733333

				x-bar		xdblbar		UCL		LCL

		1		4.9917333333		4.9		5.93516		3.9589733333

		2		4.8238666667		4.9		5.93516		3.9589733333

		3		5.052		4.9		5.93516		3.9589733333

		4		4.7502666667		4.9		5.93516		3.9589733333

		5		4.4664		4.9		5.93516		3.9589733333

		6		5.5981333333		4.9		5.93516		3.9589733333

				R-Chart parameters

				UCL		7.4

				LCL		1.6

				Rbar		4.5

				R		Rbar		UCL		LCL

		1		4.0		4.5		7.4		1.6

		2		4.178		4.5		7.4		1.6

		3		4.678		4.5		7.4		1.6

		4		4.718		4.5		7.4		1.6

		5		4.278		4.5		7.4		1.6

		6		5.078		4.5		7.4		1.6

		35		8		4		0		6

				5		5		8		8

				0		6		1		7

				0		8		0		0

				7		5		8		7

				5		7		5		6

				3		5		7		6

				3		0		3		5

				pbar=		0.04

				sigma=		0.0195959179

				UCL=		0.0987877538

				LCL		-0.0187877538		0

		36

				7		9		8		8

				7		5		7		7

				8		16		5		4

				7		7		15		3

				8		3		8		4

				7		7		5		5

				pbar=		0.05

				sigma=		0.0344601219

				UCL		0.1533803656

				LCL		-0.0533803656

		37

		c-chart

				2		6		4

				5		1		3

				6		3		6

				3		3		4

				4		4		2

				3		1		6

				cbar=		3.6666666667

				sigma=		1.9148542155

				UCL =		9.4112293132

				LCL =		-2.0778959799

				LCL is at 0

		38

				8		5

				7		4

				8		4

				4		3

				6		3

				cbar=		5.2

				sigma=		2.2803508502

				UCL=		12.0410525506

				LCL=		-1.6410525506

				LCL is at 0
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		93.4833333333		0		42.3333333333		31.6666666667

		93.4833333333		0		42.3333333333		45
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		Chapter 7 Solutions

		1				Complaints of First-Year Students

						Type		Number of Complaints		Cumulative Total		Percent of Total		Cumulative Percent

						Community Bathrooms		32		32		43%		43%

						Lack of Privacy		18		50		24%		68%

						Problems with roommate		16		66		22%		89%

						Noise		8		74		11%		100%

						Total		74

		2						J&R Investments- Customer Survey

						Pareto Analysis

						Type		Number of Complaints		Cumulative Total		Percent of Total		Cumulative Percent

						Growth of Funds		74		74		49%		49%

						Reputation		34		108		23%		72%

						Types of Funds		23		131		15%		87%

						Security		19		150		13%		100%

						Total		150

		3

						Pareto Analysis

						Type		Number of Complaints		Cumulative Total		Percent of Total		Cumulative Percent

						Irregular Size		34		34		38%		38%

						Improper Color		28		62		31%		69%

						Stitching Mistakes		17		79		19%		88%

						Poor Fabric		11		90		12%		100%

						Total		90
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		4				upper specification				0.5

						lower specification				0.46

						standard deviation				0.005

						Cp =		1.3333333333

		5				upper specification				7.5

						lower specification				6.5

						standard deviation				0.17

						Cp =		0.9803921569

		6				upper specification				1						1

						lower specification				0.5						0.5

						standard deviation				0.11						0.06

						Cp =		0.7575757576						1.3888888889

		7				upper specification				12.1

						lower specification				11.9

						standard deviation				0.019

						Cp =		1.7543859649
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		for 8,9, and 10 see ch7newsolutions (cpk problems)

		11				Sample				Observation

						Number		1		2		3				X-bar		R

						1		$20.00		$40.00		$60.00				40		40

						2		$35.00		$50.00		$10.00				31.67		40

						3		$40.00		$20.00		$75.00				45		55

						4		$30.00		$125.00		$50.00				68.33		95

						5		$20.00		$40.00		$20.00				26.67		20

												X-double bar				42.33

						A2		1.023				R-bar				50

										UCL		93.4833333333

										LCL		-8.8166666667

																										UCL		LCL		X double bar		X-bar

																										93.4833333333		0		42.33		40

																										93.4833333333		0		42.33		31.6666666667

																										93.4833333333		0		42.33		45

																										93.4833333333		0		42.33		68.3333333333

																										93.4833333333		0		42.33		26.6666666667

		12				Sample				Observation

						Number		1		2		3				X-bar		R

						1		12.2		14.1		11.9				12.7333333333		2.2

						2		12.1		12.9		12.5				12.50		0.8

						3		11.8		12.4		12.1				12.1		0.6

						4		12.4		13.6		12.1				12.70		1.5

						5		12		12.9		12.6				12.50		0.9

												X-double bar				12.51

						A2		0.577				R-bar				1.2

										UCL		13.1990666667

										LCL		11.8142666667
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		12.7333333333		12.51		13.2		11.81

		12.5		12.51		13.2		11.81

		12.1		12.51		13.2		11.81

		12.7		12.51		13.2		11.81

		12.5		12.51		13.2		11.81
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		13				Sample		Observation

						Number		1		2						R

						1		78		76						2

						2		78		75						3

						3		77		77						0

						4		79		77						2

						5		76		78						2

						A2		1.88

						D3		0				R-bar				1.8

						D4		3.268

										UCL		5.88

										LCL		0

		14				Key points :

								R Charts provide a look at past performance with respect to the range of values

								All sample data is in control





		0		1.8		5.88		0

		0		1.8		5.88		0

		0		1.8		5.88		0

		0		1.8		5.88		0

		0		1.8		5.88		0
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0

0

0

0



		

		15				Sample				Observation

						Number		1		2		3				X-bar		R

						1		20.4		20.2		21.4				20.67		1.2

						2		19.3		20.5		20.8				20.20		1.5

						3		21.1		20.8		20.1				20.67		1

						4		21.2		19.7		20.5				20.47		1.5

						5		20.4		21.1		19.5				20.33		1.6

												X-double bar				20.47

						A2		1.023				R-bar				1.36

								X-bar		UCL		21.86

										LCL		19.08

								R		UCL		3.50

										LCL		0

		16				Sample				Observation

						Number		1		2		3				X-bar		R

						1		1.1		1.2		1.6				1.30		0.5

						2		2		1.3		1.6				1.63		0.7

						3		3.8		1.2		1.7				2.23		2.6

						4		1.9		1.2		1.4				1.50		0.7

						5		1.4		1.1		1.8				1.43		0.7

												X-double bar				1.62

						A2		1.023				R-bar				1.04

								X-bar		UCL		2.68

										LCL		0.56

								R		UCL		2.68

										LCL		0





		0		20.47		21.86		19.08

		0		20.47		21.86		19.08

		0		20.47		21.86		19.08

		0		20.47		21.86		19.08

		0		20.47		21.86		19.08
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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0

1.36

3.5

0

0

1.36

3.5

0

0

1.36

3.5

0

0

1.36

3.5

0

0

1.36
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0



		0		1.62		2.68		0.56

		0		1.62		2.68		0.56

		0		1.62		2.68		0.56

		0		1.62		2.68		0.56

		0		1.62		2.68		0.56
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		0		1.04		2.68		0

		0		1.04		2.68		0

		0		1.04		2.68		0

		0		1.04		2.68		0

		0		1.04		2.68		0
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		17				Sample		Observation

						Number		1		2						X-bar		R

						1		10.1		20.2						15.15		10.1

						2		19.3		94.1						56.70		74.8

						3		8.1		35.8						21.95		27.7

						4		21.2		43.1						32.15		21.9

						5		32.1		26.7						29.40		5.4

												X-double bar				31.07

						A2		1.88				R-bar				27.98

								X-bar		UCL		83.67

										LCL		-21.53

								R		UCL		91.44

										LCL		0

		18				Sample				Observation

						Number		1		2		3				X-bar		R

						1		30		18		47				31.67		29

						2		8		21		32				20.33		24

						3		16		22		26				21.33		10

						4		32		48		53				44.33		21

						5		16		24		19				19.67		8

						6		12		21		27				20.00		15

						7		22		19		32				24.33		13

						8		26		31		15				24.00		16

												X-double bar				25.71

						A2		1.023				R-bar				17

								X-bar		UCL		43.10

										LCL		8.32

								R		UCL		43.76

										LCL		0

		19				Sample		Observation

						Number		1		2		3		4		X-bar		R

						1		0.35		0.36		0.35		0.34		0.35		0.02

						2		0.34		0.36		0.36		0.35		0.35		0.02

						3		0.21		0.26		0.36		0.35		0.30		0.15

						4		0.31		0.34		0.34		0.36		0.34		0.05

						5		0.47		0.49		0.36		0.35		0.42		0.14

												X-double bar				0.35

						A2		0.729				R-bar				0.076

								X-bar		UCL		0.41

										LCL		0.30

								R		UCL		0.17

										LCL		0

		20				Key points :

								R Charts provide a look at past performance with respect to the range of values

								Sample data has a pattern of nonrandom error

								causes for the error should be explored
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				27.98		91.44		0
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		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32

		0		25.71		43.1		8.32
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0
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0
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		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0

		0		17		43.76		0
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0

0

0

0
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0



				0.35		0.41		0.3

				0.35		0.41		0.3

				0.35		0.41		0.3

				0.35		0.41		0.3

				0.35		0.41		0.3
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				0.076		0.17		0

				0.076		0.17		0

				0.076		0.17		0

				0.076		0.17		0

				0.076		0.17		0
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