Splus output for Quiz 4:

Data:

   FLOWERS TIME INTENS 

 1    62.3    1    150

 2    77.4    1    150

 3    55.3    1    300

 4    54.2    1    300

 5    49.6    1    450

 6    61.9    1    450

 7    39.4    1    600

 8    45.7    1    600

 9    31.3    1    750

10    44.9    1    750

11    36.8    1    900

12    41.9    1    900

13    77.8    2    150

14    75.6    2    150

15    69.1    2    300

16    78.0    2    300

17    57.0    2    450

18    71.1    2    450

19    62.9    2    600

20    52.2    2    600

21    60.3    2    750

22    45.6    2    750

23    52.6    2    900

24    44.4    2    900

Question 2:  Interaction Model

*** Analysis of Variance Model ***

Short Output:

Call:

   aov(formula = FLOWERS ~ TIME * INTENS, data = meadowfoam, na.action = na.exclude)

Terms:

                    TIME   INTENS TIME:INTENS Residuals 

 Sum of Squares  886.950 2683.514     111.547   655.925

Deg. of Freedom        1        5           5        12

Residual standard error: 7.393269 

Estimated effects are balanced

            Df Sum of Sq  Mean Sq  F Value     Pr(F) 

       TIME  1   886.950 886.9503 16.22655 0.0016745

     INTENS  5  2683.514 536.7028  9.81885 0.0006388

TIME:INTENS  5   111.547  22.3094  0.40815 0.8341570

  Residuals 12   655.925  54.6604             

Question 5:  Additive Model

*** Analysis of Variance Model ***

Short Output:

Call:  aov(formula = FLOWERS ~ TIME + INTENS, data = meadowfoam, qr = T, na.action = na.exclude)

Terms:

                    TIME   INTENS Residuals 

 Sum of Squares  886.950 2683.514   767.472

Deg. of Freedom        1        5        17

Residual standard error: 6.719034 

Estimated effects are balanced

          Df Sum of Sq  Mean Sq  F Value        Pr(F) 

     TIME  1   886.950 886.9503 19.64652 0.0003648937

   INTENS  5  2683.514 536.7028 11.88831 0.0000463025

Residuals 17   767.472  45.1454                      

Tables of means

Grand mean

 56.138

 TIME 

      1      2 

 50.058 62.217

 INTENS 

    150    300    450    600    750    900 

 73.275 64.150 59.900 50.050 45.525 43.925

Standard errors for differences of means

          TIME INTENS 

         2.743 4.7511

replic. 12.000 4.0000      
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5(c)  Confidence interval

6. One way ANOVA

Recoded data:

> meadowfoam

   FLOWERS TIME INTENS code 

 1    62.3    1    150    1

 2    77.4    1    150    1

 3    55.3    1    300    2

 4    54.2    1    300    2

 5    49.6    1    450    3

 6    61.9    1    450    3

 7    39.4    1    600    4

 8    45.7    1    600    4

 9    31.3    1    750    5

10    44.9    1    750    5

11    36.8    1    900    6

12    41.9    1    900    6

13    77.8    2    150    7

14    75.6    2    150    7

15    69.1    2    300    8

16    78.0    2    300    8

17    57.0    2    450    9

18    71.1    2    450    9

19    62.9    2    600   10

20    52.2    2    600   10

21    60.3    2    750   11

22    45.6    2    750   11

23    52.6    2    900   12

24    44.4    2    900   12

*** Analysis of Variance Model ***

Short Output:

Call:  aov(formula = FLOWERS ~ code, data = meadowfoam, qr = T, na.action = na.exclude)

Terms:

                    code Residuals 

 Sum of Squares 3682.011   655.925

Deg. of Freedom       11        12

Residual standard error: 7.393269 

Estimated effects are balanced

          Df Sum of Sq  Mean Sq  F Value       Pr(F) 

     code 11  3682.011 334.7283 6.123778 0.002028147

Residuals 12   655.925  54.6604                     

Tables of means

Grand mean

56.138

 code 

     1     2     3     4     5     6     7     8     9    10    11    12 

 69.85 54.75 55.75 42.55 38.10 39.35 76.70 73.55 64.05 57.55 52.95 48.50

Standard errors for differences of means

          code 

        7.3933

replic. 2.0000
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6(b)

