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called between-subjects designs). Paired sample designs are usually considered more powerful, or in tech-

nical terms to have a smaller sampling error, than independent sample designs. This is because one of the 

biggest sources of variation is eliminated – that between the different subjects in the samples – because 

the same subjects are used in both samples. Of course, this sort of design is only feasible in some cases, 

and it has its own problems, but that discussion is really for a research design text, not an analysis one.

Anyway, let’s look at our migraine drug example in more detail by way of illustrating the method. First, 

let’s set up the null and alternative hypotheses, as usual:

H0: m1 − m2 = 0

H1: m1 − m2 ≠ 0

Now, we select a simple random sample of five migraine sufferers – say we have a medical database we 

can access for such things.3 Table 12.1 shows the data on the times it took the migraines to dissipate for 

each of the five subjects after taking each drug, in minutes, with Drug 1 as the old drug and Drug 2 as 

the new drug. Each subject therefore returns two values, one for each drug, and the final column is the 

difference in time for each subject d.

The important thing to remember when doing a paired sample analysis is that it is the difference 

between the two means for each subject that are important, not the means themselves. Those are 

given in the rightmost column of Table 12.1. This means we can tweak our hypotheses a little to make 

things clearer: 

H0: md = 0

H1: md ≠ 0

where md is the mean of the time differences for the population of migraine sufferers. 

OK, so what is required now is to calculate the sample mean of the differences, which we denote d̄ , and 

the sample standard deviations sd. These formulae are just the same as you have done previously, apart 

from the appearance of d sometimes:
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3 We use five here only because we are going to calculate things by hand – otherwise, we would prefer a much larger 

sample size.

Table 12.1  Migraine data

Subject Drug 1 time (min) Drug 2 time (min) Difference in times (d
i
)

1 10   9   1

2 13 14 −1

3 15 15   0

4   8   7   1

5 11 10   1
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