13.1

(a)  Is there a difference in the chemical types?  Use ( = 0.05. 

The computer output shows that the null hypothesis cannot be rejected.  Therefore, there is no evidence that there is a difference in chemical types.

Minitab Output

ANOVA: Brightness versus Chemical

Factor     Type Levels Values

Chemical random      4     1     2     3     4

Analysis of Variance for Brightne

Source      DF         SS         MS       F      P

Chemical     3      53.98      17.99    0.75  0.538

Error       16     383.99      24.00

Total       19     437.97 

Source      Variance Error Expected Mean Square for Each Term

           component term (using restricted model)

 1 Chemical   -1.201   2   (2) + 5(1)

 2 Error      23.999       (2)

(b)  Estimate the variability due to chemical types.


[image: image1.wmf]$

$

.

.

.

s

s

t

t

2

2

17

994

23

999

5

1

201

=

-

=

-

=

-

MS

MS

n

Treatment

E


This agrees with the Minitab output.  Because the variance component cannot be negative, this likely means that the variability due to chemical types is zero.

(c)  Estimate the variability due to random error.
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(d)  Analyze the residuals from this experiment and comment on model adequacy.

Two data points appear to be outliers in the normal probability plot of effects.  These outliers belong to chemical types 1 and 3 and should be investigated.  There seems to be much less variability in brightness with chemical type 4.
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13.7.
Consider the one-way balanced, random effects method.  Develop a procedure for finding a 100(1-) percent confidence interval for 
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13.8.


 (a)
Analyze the data from this experiment.

Minitab Output


ANOVA: Measurement versus Part, Operator 

Factor    Type    Levels  Values

Part      random      10   1,  2,  3,  4,  5,  6,  7,  8,  9, 10

Operator  random       2  1, 2

Analysis of Variance for Measurement

Source         DF       SS     MS      F      P

Part            9   83.667  9.296  13.35  0.000

Operator        1    0.067  0.067   0.10  0.764

Part*Operator   9    6.267  0.696   0.46  0.890

Error          40   60.000  1.500

Total          59  150.000
                   Variance  Error  Expected Mean Square for Each Term 

   Source         component   term  (using restricted model)

1  Part             1.43333      3  (4) + 3 (3) + 6 (1)

2  Operator        -0.02099      3  (4) + 3 (3) + 30 (2)

3  Part*Operator   -0.26790      4  (4) + 3 (3)

4  Error            1.50000         (4)

 (b)
Find point estimates of the variance components using the analysis of variance method.
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