Statistics HW Chapter 12

Please grade number 10 (2 points per section) and number 11 (4 points for (a), 4 points for (b), and 2 points for (c).

1. Performing all possible pairwise t-tests would have at least the following problems: first, the number of such tests might be large, and secondly, the significance level (alpha) that is claimed will not be the actual significance level, i.e. the probability of making a type I error will be much higher than is claimed.

2. The idea behind 1-way ANOVA is that if the null hypothesis of no difference in several means is true, there are two ways of measuring total variability in the dataset, both of which should be (at least approximately) the same. However, if the means are different, the two ways of measuring variability will be different. Forming a ratio of these two methods of measuring variability thus give a good idea of whether H0 or H1 is more plausible. The 2 measures of variation are the within group variability, and the between group variability.

10. (a) Based on boxplots of age by center, it seems reasonable that the deviations from Normality are not too great (means are approx. equal to medians; middle portion of box is not too skewed; whiskers aren’t too mismatched in length; there aren’t any outliers). Thus it is appropriate to use ANOVA here

(b) x-bar1 = 62.545; s1 = 8.672

x-bar2 = 63.278; s2 = 7.790

x-bar3 = 60.826; s3 = 8.004

(Note that it is often the case that we wish to test that means are the same, and it is easy to conclude this from ANOVA; much more difficult to do with boxplots; histograms, or numerical summary statistics)

(c) MS center = 33.3 is the between groups estimate of variance

(d) MS error  = 67.0 is the within groups estimate of variance

(e) The ratio of the MSB to the MSW is 0.50 (also called the F statistic), giving a p-value of 0.61. Clearly this p-value is larger than any reasonable alpha level, so we cannot reject the null hypothesis of no difference in the three population means.

11. (a) Use the 2-sample t-test, with samples in one column, put sbp in “samples”, and sex in “subscripts”. You get a T = -.061, giving a p-value of 0.55, with 98 df. Thus at any reasonable alpha level, you cannot reject the null hypothesis of no difference in population mean sbp for male and female low birthweight infants.

(b) Here, the null hypothesis and alternative hypothesis for the ANOVA are the same as for the 2-sample t-test, as there are only 2 samples. Again, the F-statistic is 0.37 (this equals -0.61^2, by the way), giving a p-value of 0.545, or 0.55, to 2 decimal places, i.e. the same as in (a). Thus the same conclusion is reached, i.e. you cannot reject the null hypothesis of no difference in population mean sbp for male and female low birthweight infants.

(c) This seems to be true, based on the identical p-value produced by each test. Note that the F statistic is the squared t-statistic (and compare the result we learnt recently that for 1 df, the Chi-squared statistic is the square of the z-statistic)

