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5.9 24.8 0.00106 16.25
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Drug 1 Drug 2 Drug 3 Placebo
0.544068 1.158362 -0.7122 2.161368
0.770852 1.394452 -2.97469 1.210853
0.245513 -2.03621 -0.25964 1.667453
0.819544 1.123852 -1.5867 1.892095
1.082785 0.716003 -2.01323 8 2.267172

-0.08092 0.568202 -1.05552 1.653213
Average 0.56 0.49 -1.43 1.81
SD 0.42 1.27 0.98 0.39
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Df Sum of Sg Mean Sg F Value Pr (F)
factor (Group) 3 32.24158 10.74719 14.80391 0.00002610836
Residuals 20 14.51940 0.72597
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fitl <- aov(loglO(STAU) ~ factor(Group))

summary(fitl)

Df Sum of Sg Mean Sg F Value Pr (F)
factor (Group) 3 32.24158 10.74719 14.80391 0.00002610836
Residuals 20 14.51940 0.72597
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Drug 1 Drug 2 Drug 3 Placebo
0.544068 1.158362 -0.7122 2.161368
0.770852 1.394452 -2.97469 1.210853
0.245513 -2.03621 -0.25964 1.667453
0.819544 1.123852 -1.5867 1.892095
1.082785 0.716003 -2.01323 8 2.267172

-0.08092 0.568202 -1.05552 1.653213
Average 0.56 0.49 -1.43 1.81
SD 0.42 1.27 0.98 0.39




Estimate Std.Error Lower Bound Upper Bound

1-2 0.0762 0.492 -1.360 1.520
1-3 2.0000 0.492  0.557 3.44( Hwxx
1-4 -1.2500 0.492  -2.680 0.195
2-3 1.9200 0.492  0.481 3.36() *¥**
2-4 -1.3200 0.492 -2.760 0.119

3-4 -3.2400 0.492  -4.680 -1.800 ****




Machine

2 3 4 5
125 118 123 126 118
127 122 125 128 129
125 120 125 126 127
126 124 124 127 120
128 119 126 129 121




Remember, each observation is the sum of a
common value, a level effect and a residual
value. Value-splitting just breaks each
observation into its component parts. The first
step in value-splitting is to calculate the mean
values (rounding to the nearest thousandth)
within each machine to get the level means.

Machine 1 2 3 4 5
1262 .1206 .1246 .1272 .123




We can then sweep ( subtract the level mean from each

associated data value) the means through the original data table

to get the residuals

1 2 3 4 5
- 0012 -.0026 -.0016 -.0012 -.005
0008 0014 .0004 .0008 .006
- 0012 -.0006 .0004 -.0012 .004
_ 0002 .0034 -.0006 -.0002 -.003
-.0016 0014 0018 -.002

0018




The next step is to calculate the grand
mean from the individual machine

%

Grand Mean
12432

Finally, we can sweep the grand mean
through the individual level means to
obtain the level effects:

1 2 3 4 5
.00188 -.003/72 .00028 .00288 -.00132




Sum of Degrees of Mean

ST Squares Freedom Square VLI
lovels 000137. 4 000034, ) 87
residuals 000132. 20  000007.
corrected 50769, 24
total

By dividing the Factor-level mean square by the residual
mean square, we obtain a F-value of 4.86 which is
greater than the cut-off value of 2.87 for the F-
distribution at 4 and 20 degrees of freedom and 95%
confidence. Therefore, there is sufficient evidence to
reject the hypothesis that the levels are all the same




Test By dividing the Factor-level mean square

Conclusion

by the residual mean square, we obtain a
F-value of 4.86 which 1s greater than the
cut-off value of 2.87 for the F-distribution
at 4 and 20 degrees of freedom and 95%
confidence. Therefore, there 1s sufficient
evidence to reject the hypothesis that the
evels are all the same

From the analysis of these data we can
conclude that the factor "machine" has an
effect. There 1s a statistically significant
difference in the pin diameters across the
machines on which they were

.manufactured



TABLE 6.6, Mhukq:nfdlu:ﬁm in Table 6,1

residuals (within-

observitions grand average (reatmen! deviations  1reatmen deviations)
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