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4-11 (a)

(b)

This is not an appropriate sampling scheme. Tisg@ure will minimize ‘within’
sample variability but maximizes ‘between’ sampdeiability. It will give an idea
of what is happening AT those times in which thegke is collected and not
BETWEEN those times. The process could shift éabatrol and back into control
during the 30 minute interval.

Instead, a random sample of all process output thesampling interval should be
used, instead of collecting the 5 samples at 3Qtes) take an observation every 6
minutes and 5 observations constitutes the saroplkilé 30 minute interval.

For example:

0bs1-10:06, obs2 10:12, obs3 10:18, obs4 10:24 dpOS0® sample 1
0bs1-11:06, obs2 11:12, obs3 11:18, obs4 11:24 db30® sample 2

etc...

4-12 This method seems acceptable for detecting a gioMonged drift in the mean.

4-32  P(signal)=0.0027  P(no signa) =1- 0.0027

m=5 P(at leastl signaJ=1- K no signal

=1-(+ p)™= 1 (4 0.002F 0.0134Z

m=10 P(atleastl signaJ=1- K no signil

=1-(+ p)= 1 (4 0.002)2 0.0266

20  p(atleastl signa)=1- B no signal
=1-(+ p)™= 1 (4 0.002J2 0.0526°

30 P(atleastl signa)=1- B no signal
=1-(+ p)™= 1 (4 0.002J2 0.0779C

m=50  P(atleastl signaJ=1- K no signal

=1-(+ p)= 1 (4 0.002)2 0.1264

There is a perfect positive linear association eetwm and the probability of at least one
signal. As m increases, the probability that astene of the averages plots outside the
control limits increases.



5-15 (a)

The process appears to be in control.

(b) Control limits for theXbar chart: UCL=84.73
X =79.53
LCL=74.34

Control limits for theR chart: UCL =18.49
R=8.75
LCLfO
S :E :—8'75 =3.7618Z
d, 2.326
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The process does not appear to be in control. Xtae chart shows one subgroup
exceeds UCL at 4, and two exceed LCL at 11 andTh& R chart has 7 subgroups
that exceed UCL at 5, 6, 7, 11, 13, 14, and 15



221 @ 5215 g, =09400, 5 =5 = 12 = 15057
c, 0.9400
(b) For Xbar chart:
CL=%=20
s 1.596
UCL=%X+3 —— =20+3 == =22.14
Jn J5
s 1.596
LCL=%X-3 —— =20 3 —— = 17.85¢
Jn J5
For s chart:
CL=5=15
UCL=B,5=2.089 1.9 = 3.133
LCL=B5=0(1.5=0
(c) b:F(L- kJﬁ)F ( L k\/—n) L=3, n=5 k=1.2533

=F(3- 1.25/_5)F -(-3 1.25@ m= gk s
22=20+k(1.5957%

=F(0.197)-F { 5.803 « 2195334

» 0.5782634 '

The probability of concluding the process is stilcontrol is 0.578



5-27
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The process is in control.

5-58 (a) The date appear normal for most of the values thighhigher values, >94, showing
deviations from normality.

(b) $
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The individuals chart does appears to be in contrawever, the moving range chart
shows a value that exceeds the UCL, at 17.
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(d)
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The transformation appears to have “corrected’hbrenality issues with the data and
now the data appear normally distributed.
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The main difference between these charts and ttws&ructed in part (b) are the
center line and control limit values, which makesseas these charts were
constructed using the natural log of the valuesfpart (b).

Upon first glance, these charts and those fronaipear identical in pattern.
However, closer examination shows some very stiifferences but nothing that
stands out.

The overall conclusion is the same as for part (b).



5-66 (a) O*

(b) O !

(c) The two charts appear very similar in “shape” aattgyn, with observation 41
exceeding UCL for the moving range and observa@®exceeding UCL for the
individual value. The only noticeable differenaary the values for the control
limits. This slight difference is a result of argduction of bias from using the

median moving rang®R, instead of the average moving rangTR. Using MR
can reduce the bias in estimatisagwhen a sustained shift in the mean is present. |

this case, observations 20-40 have 14 of the 28reasons abové& which would
yield a sustained upward shift in the mean thebgting potential bias in the

estimate ofs using MR .



