Problem 13.8 Walpole

Is there a significant difference in the mean sorption rate for the three solvents?

Which solvent would you use?

MINITAB  OUTPUT:
One-way ANOVA: Aromatics, Chloroalkanes, Esters 

Source  DF      SS      MS      F      P

Factor   2  3.3054  1.6527  24.51  0.000

Error   29  1.9553  0.0674

Total   31  5.2608

S = 0.2597   R-Sq = 62.83%   R-Sq(adj) = 60.27%

                                   Individual 95% CIs For Mean Based on

                                   Pooled StDev

Level           N    Mean   StDev  ----+---------+---------+---------+-----

Aromatics       9  0.9422  0.1683                      (----*-----)

Chloroalkanes   8  1.0063  0.4010                       (------*-----)

Esters         15  0.3300  0.2076  (----*----)

                                   ----+---------+---------+---------+-----

                                     0.30      0.60      0.90      1.20

Pooled StDev = 0.2597

Tukey 95% Simultaneous Confidence Intervals

All Pairwise Comparisons

Individual confidence level = 98.03%

Aromatics subtracted from:

                 Lower   Center    Upper

Chloroalkanes  -0.2473   0.0640   0.3754

Esters         -0.8824  -0.6122  -0.3420

               ---------+---------+---------+---------+

Chloroalkanes                (-----*------)

Esters          (-----*----)

               ---------+---------+---------+---------+

                     -0.50      0.00      0.50      1.00

Chloroalkanes subtracted from:

          Lower   Center    Upper  ---------+---------+---------+---------+

Esters  -0.9568  -0.6763  -0.3957  (----*-----)

                                   ---------+---------+---------+---------+

                                         -0.50      0.00      0.50      1.00

Boxplot of Aromatics, Chloroalkanes, Esters
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Residual Plots for Aromatics, Chloroalkanes, Esters 
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AMENDED OUTPUT:
H0  The mean sorption rate is the same for each group.

H1  The mean sorption rate differs for at least one group.

Decision: Reject H0

Conclusion: At least one mean sorption rate is different.

We will use Tukey results  to determine which means are significantly different.

Mean sorption rate for aromatics is not significantly different from the mean sorption rate for chloroalkanes.

Mean sorption rate for aromatics is significantly different from the mean sorption rate for esters.

When compared with esters, the mean sorption rate for aromatics is significantly larger.

Mean sorption rate for esters is significantly different from the mean sorption rate for chloroalkanes.

When compared with esters, the mean sorption rate for chloroalkanes is significantly larger.

ANSWER TO “WHICH WOULD YOU USE?” 

If higher is better, use aromatics or chloroalkanes.

If lower is better, use esters.
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