Analysis of Variance

Sometimes we refer the the different means as treatments, so the null hypothesis is that there is NO treatment effect (the means all look/react the same) and the alternative is that there is a treatment effect (something is making the means look different).

H0:   (1 = (2 = (3 = (4  vs.  HA:  not all 4 treatment means are equal (there are 4 different storage times)
            |         Summary of response

   Treatment|        Mean   Std. Dev.       Freq.

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

        mo0 |   57.493333   1.3748118           6

        mo1 |   57.951666   1.3288857           6

        mo2 |   59.553333   .89694374           6

        mo4 |   60.338333   1.4559044           6

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

      Total |   58.834166    1.681604          24

                        Analysis of Variance

    Source              SS         df      MS            F     Prob > F

------------------------------------------------------------------------

Between groups      32.1381669      3   10.7127223      6.51     0.0030

 Within groups      32.9010529     20   1.64505264

------------------------------------------------------------------------

    Total           65.0392198     23   2.82779216

Bartlett's test for equal variances:  chi2(3) =   1.1633  Prob>chi2 = 0.762

This is an ANOVA for testing whether the treatment, storing wheat for 0 to 4 months, has any affect on the calcium content.

1.  H0:  (1 = (2 = (3 = (4 (no treatment effect)  vs. HA: at least one mean is different (treatment effect exists)

2.  Assume ( = 0.05 since we aren’t concerned with either type of error (I or II).

Check the assumptions before continuing:

  1.  We assume that the normal quantile plot looks ok (linear!).
  2.  The p-value for Bartlett’s test = 0.762 which is well over 0.10, so we can savely assume the the variances are equal.
  3.  We must assume that each sample is a random sample and

  4.  each sample is independent of the another.

3.  The test statistic is an F = 6.51 with a p-value = 0.003.

4.  Since the p-value = 0.003 IS < 0.05, we reject H0 and conclude that the alternative is true.  There is SOME effect due the the different storage times.  (We cannot say WHAT the effect is, only that is exists!)

(the information is not on the test)

Matched Pairs vs. Random Block

                 Variable |      Obs        Mean   Std. Dev.

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

                 Sundance |        9    3211.333    518.1959

                  Manitou |        9    2429.111    517.6568

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

                    diff. |        9    782.2222     236.736

  Ho:  mean difference = 0  (paired data)

                     t = 9.91 with 8 d.f.

              Pr > |t| = 0.0000  *****

 95% CI for difference = (600.25122,964.19322)

                           Number of obs =      18     R-squared     =  0.9682

                           Root MSE      = 167.398     Adj R-squared =  0.9324

                  Source |  Partial SS    df       MS           F     Prob > F

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

                   Model |  6821211.33     9   757912.37      27.05     0.0000

                   wheat |  2753422.22     1  2753422.22      98.26**** 0.0000  This is 9.912 , so the p-value is 
                location |  4067789.11     8  508473.639      18.15     0.0002              the same
                Residual |  224175.778     8  28021.9722   

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

                   Total |  7045387.11    17  414434.536   

Whether we look at the matched pairs or the Randomized Block, we testing whether there is a difference in the mean yield of 2 types of wheat, Sundance or Manitou.  This is paired by locations since it is probable that different areas would have higher (lower) yields due to rain, etc.  The advantage of matched pairs is we can do 1-sided tests.  The alternative in ANOVA is always just ‘H0 is not true’.  ANOVA, however, can test more than two means.

4.  The p-value = 0.000 so we reject the null and conclude that there is a difference in the mean yield of the 2 wheats.

