
Assignment #2 SKETCH OF SOULTIONS 1 
 
pages 938-940 #'s 14.11, 14.12, 14.13, 14.15  
 
3x3x2 factorial in CRD with 3 replications 
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One Approach … Using Tukey on all treatment means … 
 

 
 
Tukey Pairwise Comparisons: Response = Ratings, Term = Sweetner*MilkFat*Air  
 
Grouping Information Using the Tukey Method and 95% Confidence 
 
Sweetner*MilkFat*Air  N     Mean   Grouping 
12%      12%     10%  3  37.0000  A 
16%      10%     10%  3  37.0000  A 
16%      12%     5%   3  36.3333  A 
16%      15%     5%   3  36.3333  A 
16%      12%     10%  3  36.0000  A  B 
12%      10%     10%  3  35.6667  A  B 
16%      12%     15%  3  35.6667  A  B 
12%      12%     15%  3  34.6667  A  B 
12%      15%     10%  3  34.0000  A  B 
16%      15%     10%  3  33.6667  A  B 
12%      15%     5%   3  30.6667     B  C 
12%      12%     5%   3  27.0000        C  D 
16%      10%     15%  3  26.6667        C  D 
12%      10%     15%  3  26.3333        C  D 
12%      15%     15%  3  26.0000        C  D 
16%      15%     15%  3  26.0000        C  D 
16%      10%     5%   3  25.0000           D 
12%      10%     5%   3  24.0000           D 
 
Means that do not share a letter are significantly different. 
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14.15 a --- another approach … 
 
Descriptive Statistics: Ratings      Tukey HSD = 3.458 sqrt(3.278/3) = 3.615 
  

Results for Sweetner = 12%, Air = 10%  
 
Variable  MilkFat  N    Mean 
Ratings   10%      3  35.667 A 
          12%      3   37.00 A 
          15%      3  34.000 A 
 
  

Results for Sweetner = 12%, Air = 15%  
 
Variable  MilkFat  N    Mean 
Ratings   10%      3   26.33 A 
          12%      3  34.667   B 
          15%      3  26.000 A 
 
  

Results for Sweetner = 12%, Air = 5%  
 
Variable  MilkFat  N    Mean 
Ratings   10%      3  24.000 A 
          12%      3  27.000 A 
          15%      3  30.667   B 
 
  

Results for Sweetner = 16%, Air = 10%  
 
Variable  MilkFat  N   Mean 
Ratings   10%      3  37.00 A 
          12%      3  36.00 A 
          15%      3  33.67 A 
 
  

Results for Sweetner = 16%, Air = 15%  
 
Variable  MilkFat  N    Mean 
Ratings   10%      3   26.67 A 
          12%      3  35.667   B 
          15%      3   26.00 A 
 
  

Results for Sweetner = 16%, Air = 5%  
 
Variable  MilkFat  N    Mean 
Ratings   10%      3   25.00 A 
          12%      3  36.333   B 
          15%      3   36.33   B 
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One Approach … Using Tukey on all treatment means … 
 

 
Tukey Pairwise Comparisons: Response = Ratings, Term = Sweetner*MilkFat*Air  
 
Grouping Information Using the Tukey Method and 95% Confidence 
 
Sweetner*MilkFat*Air  N     Mean   Grouping 
12%      12%     10%  3  37.0000  A 
16%      10%     10%  3  37.0000  A 
16%      12%     5%   3  36.3333  A 
16%      15%     5%   3  36.3333  A 
16%      12%     10%  3  36.0000  A  B 
12%      10%     10%  3  35.6667  A  B 
16%      12%     15%  3  35.6667  A  B 
12%      12%     15%  3  34.6667  A  B 
12%      15%     10%  3  34.0000  A  B 
16%      15%     10%  3  33.6667  A  B 
12%      15%     5%   3  30.6667     B  C 
12%      12%     5%   3  27.0000        C  D 
16%      10%     15%  3  26.6667        C  D 
12%      10%     15%  3  26.3333        C  D 
12%      15%     15%  3  26.0000        C  D 
16%      15%     15%  3  26.0000        C  D 
16%      10%     5%   3  25.0000           D 
12%      10%     5%   3  24.0000           D 
 
Means that do not share a letter are significantly different. 



Assignment #2 SKETCH OF SOULTIONS 6 
 
14.15 b  --- another approach … 
 
Descriptive Statistics: Ratings   Tukey HSD = 3.458 sqrt(3.278/3) = 3.615 
  

Results for Sweetner = 12%, MilkFat = 10%  
 
Variable  Air  N    Mean 
Ratings   10%  3  35.667 A 
          15%  3   26.33   B 
          5%   3  24.000   B 
 
  

Results for Sweetner = 12%, MilkFat = 12%  
 
Variable  Air  N    Mean 
Ratings   10%  3   37.00 A 
          15%  3  34.667 A 
          5%   3  27.000   B 
 
  

Results for Sweetner = 12%, MilkFat = 15%  
 
Variable  Air  N    Mean 
Ratings   10%  3  34.000 A 
          15%  3  26.000   B 
          5%   3  30.667 A 
 
  

Results for Sweetner = 16%, MilkFat = 10%  
 
Variable  Air  N   Mean 
Ratings   10%  3  37.00   B 
          15%  3  26.67 A 
          5%   3  25.00 A 
 
  

Results for Sweetner = 16%, MilkFat = 12%  
 
Variable  Air  N    Mean 
Ratings   10%  3   36.00 A 
          15%  3  35.667 A 
          5%   3  36.333 A 
 
  

Results for Sweetner = 16%, MilkFat = 15%  
 
Variable  Air  N   Mean 
Ratings   10%  3  33.67 A 
          15%  3  26.00   B 
          5%   3  36.33 A 
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c. 
 

  
 
 

  
 

  

Orderly interaction 
will show non-parallel 
lines, but they will be 
consistent (no crossing 
of lines). 

Non-significant 
interaction will show 
parallel lines. 

Disorderly interaction 
will show non-parallel 
lines and they will not 
be consistent. 


