
10.4 Two sample z- and t-tests for matched data

Example 10.3 Weight loss by members of a fencing club during a  
one-day competition

The members of a fencing club were aware that on days when they competed, they lost weight (Table 
10.5). The weight loss was thought to be the result of dehydration. However, as not all members 
lost weight, the team wished to know whether the weight loss was significant (T. Richards, personal 
communication, 9 January 2005).

Table 10.5 Weight loss during a one-day fencing competition by members of a fencing club

Competitor Weight before 

competition (kg)

Weight after 

competition (kg)

Difference between 

weights (kg)

1 60.00 59.55 0.45

2 59.15 58.70 0.45

3 60.20 59.80 0.40

4 62.40 61.90 0.50

5 57.20 57.20 0.00

6 60.35 59.85 0.50

7 59.80 59.40 0.40

8 60.10 60.10 0.00

9 60.20 59.90 0.30

10 59.90 59.90 0.00

11 60.00 60.00 0.00

12 61.20 60.75 0.45

13 58.50 58.05 0.45

x 59.92308 59.62308 0.30

s2 1.51656 1.35942 0.04583

BOX 10.5 How to carry out a two-sample z- and t-test  
for matched data

1. Hypotheses to be tested

H0: There is no difference between the mean weights (kg) of individuals before and after a fencing 
competition.
H1: There is a difference between the mean weights (kg) of individuals before and after a fencing 
competition.

2. Have the criteria for using this test been met?

Yes (10.4.2.ii.).
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3. How to work out zcalculated or tcalculated

(In this example we are working out t; the steps would be the same here if you were working out z.)

i. Work out the difference (D) for each pair of observations. The difference between each pair of 
observations is included in Table 10.5 (column 4).

ii. Calculate the mean ( D ) and variance ( )sD
2  for these differences, where n is the number of 

pairs of observations. The method for calculating a variance is given in Box 5.1. The steps for 
these data are as follows.
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iii. The standard error of the difference of the means.
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For this example, we are using a t-test,

therefore t
0.3

0.05938
5.05245calculated = =

4. How to find zcritical or tcritical

If this is a t-test for matched pairs, then tcritical is found for a two-tailed t-test where v = n –1 at p = 
0.05 (Appendix d, Table D6).
If this is a z-test for matched pairs, then zcritical is found from the two-tailed table of z values at p = 
0.05 (Appendix d, Table D5).
In our example, v = 13 – 1 = 12 and for a two-tailed t-test at p = 0.05, tcritical = 2.179.

5. The rule

If the absolute value of zcalculated or tcalculated is more than or equal to zcritical or tcritical respectively 
then you may reject the null hypothesis. In this example tcalculated (5.053) is more than tcritical (2.179) 
so we reject the null hypothesis.
In fact tcritical at p = 0.001 is 4.318 so we may reject the null hypothesis at this higher level of significance.

6. What does this mean in real terms?

There is a very highly significant difference (t = 5.053, p = 0.001) between the mean weights (kg) of 
individuals before and after a fencing competition.




