SO201 Surveys & Statistics 2012/13:  Commentary on the Week 4 computing session example relating to the difference between two sample means
For men the mean age at leaving education had a standard deviation of 6.788.

For women the mean age at leaving education had a standard deviation of 6.875.

The difference between the means was 18.257 – 18.123 = 0.134

The choice of sample sizes of 9 and 25 was because the sample means could then be expected to have standard deviations of 1/√9 = 1/3 and 1/√25 = 1/5 of the size of the original standard deviations. In fact the observed standard deviations for the sample means were 2.24, 2.25, 1.38 and 1.37, hence the sample means were behaving, broadly speaking, in the way predicted in this respect.

For the difference between sample means of size 9 taken from the above ‘population’, the standard deviation would be expected to be (using the formula from the Week 4 lecture):

sqrt(((9-1)(6.788x6.788)+(9-1)(6.875x6.875))/(9+9-2))x((1/9)+(1/9)))

= sqrt (((368.62+378.13)/16)x(2/9)) = 3.22
The observed figure was 3.18, so in this respect the observed spread of sample means is broadly consistent with them having a t-distribution.

For the difference between sample means of size 25 taken from the above ‘population’, the standard deviation would be expected to be (using the formula from the Week 4 lecture):

sqrt(((25-1)(6.788x6.788)+(25-1)(6.875x6.875))/(25+25-2))x((1/25)+(1/25)))

= sqrt (((1106.46+1134.39)/48)x(2/25)) = 1.93

The observed figure was 1.95, so in this respect the observed spread of sample means is once again broadly consistent with them having a t-distribution.

The Kolmogorov-Smirnov test showed that the sample means of size 9 differed significantly from a normal distribution, whereas the sample means of size 25 did not. SPSS does not (at least in a straightforward way) allow comparisons with the relevant t-distributions, so it is possible that the significance of the first result reflected the difference between the relevant t-distribution and the normal distribution, rather than between the observed distribution of sample means and the relevant t-distribution. However, the second result suggested that for a comparison of samples of size 25, the observed distribution, relevant t-distribution, and normal distribution were sufficiently close that differences between them were negligible in terms of statistical significance. Hence differences between sample means can be relatively ‘well-behaved’ even for small-ish samples and oddly-shaped distributions of the quantity being examined...
